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by  the  Office  of  Management  and  Budget  through  September  1990. 


»  s  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
f\  sibility  for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
1A.  Properties 


IONIC  COMPOSITION  OF  RESERVOIR 
WATER  IN  BOHEMIA:  LONG-TERM  TRENDS 
AND  RELATIONSmPS. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

L.  Prochazkova,  and  R.  Blazka. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  323-330,  1989.  4  fig,  2  tab,  23  ref. 

Descriptors:  *Acid  rain,  *Acid  rain  effects, 
•Chlorides,  'Czechoslovakia,  'Nitrates,  *Path  of 
pollutants,  'Reservoirs,  'Sulfates,  'Water  pollu- 
tion, 'Water  pollution  sources,  'Water  quality 
trends,  Agricultural  chemicals,  Agricultural 
runoff,  Air  pollution,  Bicarbonates,  Bohemia,  Fer- 
tilizers, Weathering. 

During  the  last  28  years  the  ionic  composition  of 
surface  waters  in  Bohemia,  Czechoslovakia  has 
changed  substantially.  Instead  of  a  dominance  of 
hydrogen  carbonate,  which  was  typical  in  the  first 
decades  of  this  century,  the  anions  of  strong  acids 
now  prevail  by  roughly  a  factor  of  three.  The 
sources  of  S04(~),  N03(-),  and  Cl(-)  are  the  out- 
puts from  agricultural  areas,  as  the  fertilizers  used 
contain  also  large  quantities  of  sulfates  and  chlor- 
ides. The  concentrations  of  all  three  ions  were 
positively  related  to  flow  rate.  The  inputs  of  S  and 
N  from  the  atmosphere  may  also  be  substantial. 
For  example,  in  the  Slapy  Reservoir  water  in  the 
last  quarter-century  gradual  changes  of  ionic  com- 
position have  been  demonstrated.  The  equivalent 
concentration  of  the  sum  of  ions  has  doubled.  The 
percentage  of  all  anions  of  strong  acids  has  in- 
creased, for  example,  in  the  case  of  sulfates  from 
30%  to  50%.  The  percentage  of  hydrogen  carbon- 
ate has  decreased  from  50%  to  22%,  while  its 
absolute  concentration  remained  nearly  un- 
changed. The  equivalent  ratio  of  anions  of  strong 
acids  to  anions  of  weak  acids  has  increased  from  1 
to  3.  The  percentage  share  of  individual  cations 
remained  without  significant  changes.  Similar 
changes  have  been  found  in  three  other  reservoirs 
in  Bohemia.  It  is  suggested  that  the  main  sources  of 
these  changes  are  the  outputs  from  fertilized  farm- 
land, inputs  form  the  atmosphere,  and  the  in- 
creased weathering  rate  due  to  increased  acidic 
atmospheric  inputs.  (Mertz-PTT) 
W90-07739 


2.  WATER  CYCLE 
2A.  General 


ENGINEERING  HYDROLOGY  TECHNIQUES 
IN  PRACTICE. 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-07548 


HYDROLOGY  AND  WATER  QUANTITY  CON- 
TROL. 

University  of  Central  Florida,  Orlando.  Dept.  of 
Civil  Engineering  and  Environmental  Sciences. 
M.  P.  Wanielista. 

John  Wiley  and  Sons,  New  York.  1990.  565p. 
Includes  one  5-1/4  inch  floppy  disk  with  hydrolo- 
gy programs  to  accompany  the  text. 

Descriptors:  'Computer  programs,  'Hydrology, 
'Water  resources  development,  'Water  supply, 
Data  acquisition,  Evapotranspiration,  Flood  peak, 
Groundwater,  Hydrographs,  Hydrometeorology, 
Infiltration,  Precipitation,  Statistical  methods. 

Hydrology  is  the  major  discipline  used  to  under- 
stand and  design  water  management  systems  that 
are  directly  and  indirectly  related  to  the  occur- 
rence of  water  on,  above,  and  below  the  earth's 
surface.  In  this  text,  methods  for  measurement  and 
methodologies  for  the  description  and  prediction 
of  hydrologic   processes  are  presented.   Because 


processes  vary  with  time  and  change  with  geo- 
graphic location,  the  quantities  (volume  and  rate) 
of  each  process  resulting  from  modifications  to 
other  hydrologic  processes  and  land  use  conditions 
are  the  fundamental  considerations  in  this  text. 
Chapter  1  presents  information  concerning  the 
content  and  organization  of  the  text.  Following 
chapter  headings  include:  meteorology  and  the  hy- 
drologic cycle;  precipitation;  infiltration  and  eva- 
potranspiration; streamflow  measurements;  hydro- 
graphs;  synthetic  hydrographs;  flow  routing;  prob- 
ability and  statistics  for  hydrologic  descriptors; 
groundwater  hydrology;  and,  volume  and  peak 
discharge  management.  To  enforce  the  concepts 
and  ideas  of  each  chapter,  some  example  problems 
are  solved  and  then  additional  problems  are  found 
at  the  end  of  each  chapter.  The  end-of-chapter 
problems  recognize  the  complexity  of  hydrologic 
systems  and  provide  repetition  to  learn  problem- 
solving  procedures.  The  computer  programs  on  a 
diskette  included  with  this  book  serve  as  teaching 
aids  in  addition  to  being  computation  aids.  One 
computer  diskette  is  provided.  (Lantz-PTT) 
W90-07554 


MULITVARIATE       GEOSTATISTICAL       AP- 
PROACH TO  SPACE-TIME  DATA  ANALYSIS. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-07669 


WATER  FLOW  PATHS  AND  HYDROCHEMI- 
CAL  CONTROLS  IN  THE  BIRKENES  CATCH- 
MENT AS  INFERRED  FROM  A  RAINSTORM 
HIGH  IN  SEASALTS. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

J.  Mulder,  N.  Christophersen,  M.  Hauhs,  R.  D. 

Vogt,  and  S.  Andersen. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  611-622,  April  1990.  11  fig,  2  tab,  21  ref. 

Descriptors:  'Acid  rain,  'Aluminum,  'Forest  wa- 
tersheds, 'Norway,  'Sulfates,  Flow  pattern,  Hy- 
drogen ion  concentration,  Hydrologic  models,  Lat- 
eral flow,  Soil  chemistry,  Solubility. 

At  Birkenes,  a  small  forested  catchment  with 
acidic  soils  in  southernmost  Norway,  acid  rain  has 
resulted  in  high  stream  water  hydrogen  ion,  alumi- 
num, and  sulfate  concentrations.  Recent  studies 
have  revealed  the  complexity  of  the  aluminum 
chemistry  in  Birkenes  stream  water,  as  inorganic 
aluminum  is  not  regulated  by  one  single  solubility 
control.  It  has  been  hypothesized  that  this  is  due  to 
the  dynamic  nature  of  water  flow  paths  and  the 
different  aluminum  solubilities  in  surface  soils  and 
subsoils.  In  this  study  the  flow  path  hypothesis  as 
well  as  cation  solubility  controls  were  tested,  using 
soil  solution  lysimetry,  before  and  after  a  storm 
event,  exceptionally  high  in  sea  salts.  Results  indi- 
cate that  considerable  lateral  flow  through  the 
organic  surface  layers  to  the  stream  did  occur 
during  rainstorms  on  nearly  water-saturated  soils. 
In  the  organic  surface  horizons,  aluminum  concen- 
trations were  reduced  and  controlled  by  cation 
exchange,  whereas  in  the  mineral  B  horizons,  alu- 
minum was  more  soluble  and  close  to  equilibrium 
with  gibbsite.  (Author's  abstract) 
W90-07671 


LONG-TERM  WATER  BALANCES  FOR  SUB- 
CATCHMENTS  AND  PARTIAL  NATIONAL 
AREAS  IN  THE  DANUBE  BASIN. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
M.  Domokos,  and  J.  Sass. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  3/ 
4,  p  267-292,  January   1990.  8  fig,  3  tab,  8  ref. 

Descriptors:  'Danube  River  Basin,  'Hungary, 
'Hydrologic  budget,  'Watershed  management, 
Catchments,  Evapotranspiration,  Mapping,  Pre- 
cipitation, Rainfall-runoff  relationships,  Runoff. 

The  simplest  type  of  multi-annual  water  balance, 
expressing  the  equilibrium  of  precipitation  P  versus 
evapotranspiration  E  plus  runoff  R,  has  been  com- 
piled for  the  period   1931-1970,  first  for  47  sub- 


catchments  and  then  for  twelve  partial  national 
areas,  as  balance  units,  for  the  Danube  Basin.  For 
each  of  these  units  the  regional  average  values  of 
the  three  balance  components,  expressed  in  mm/ 
yr,  have  been  determined  by  transforming  the  hy- 
drological  isoline  maps  (scale:  1:2,000,000),  printed 
in  1984  in  Budapest,  into  planimetric  maps.  The 
errors  of  balance  do  not  exceed  +or-5%,  with  a 
few  exceptions.  As  hydrologic  characteristics,  the 
runoff  coefficients  have  been  calculated  for  each 
balance  unit  both  individually  and  as  a  longitudinal 
function  of  the  whole  Danube.  The  longitudinal 
function  also  includes  the  (cumulative)  regional 
average  values  of  precipitation  and  the  runoff  for 
the  catchment  belonging  to  any  arbitrary  Danube 
section.  With  the  help  of  this  longitudinal  profile  it 
was  possible  to  compare  the  discharges  derived 
from  the  runoff  isoline  map  with  the  corresponding 
values  calculated  from  observed  data  series  of 
Danube  gages.  On  the  basis  of  the  results  obtained, 
it  can  be  stated  that  the  isoline  maps,  printed 
beforehand  in  1984  as  annexes  to  the  Danube 
Monograph,  reflect  the  regional  distribution  of 
long-term  average  values  of  the  water  balance 
elements  in  compliance  with  reality  and  in  compre- 
hensible interrelation.  Both  the  maps  and  the  data 
in  the  balance  tables  derived  may  be  recommended 
as  internationally  coordinated  basic  information, 
reflecting  the  present  level  of  knowledge.  (Au- 
thor's abstract) 
W90-07726 


GLOBAL  HYDROLOGIC  AND  ENERGY 
CYCLES:  SUGGESTIONS  FOR  STUDIES  IN 
THE  PRE-GLOBAL  ENERGY  AND  WATER 
CYCLE  EXPERIMENT  (GEWEX)  PERIOD. 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

For  primary  bibliographic  entry  see  Field  7A. 
W90-07818 


HYDROLOGY  OF  THE  CASTLE  LAKE 
BLOCKAGE,  MOUNT  ST.  HELENS,  WASH- 
INGTON. 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8D. 
W90-07859 


WATERSHED  SCALE  RAINFALL  INTERCEP- 
TION ON  TWO  FORESTED  WATERSHEDS  IN 
THE  LUQUHXO  MOUNTAINS  OF  PUERTO 
RICO. 

Institute  of  Tropical  Forestry,  Rio  Piedras,  PR. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-07979 


SIMULATION  OF  SNOWMELT  RUNOFF 
PATHWAYS  ON  THE  LAC  LAFLAMME  WA- 
TERSHED. 

Moncton  Univ.  (New  Brunswick).  Ecole  de  Sci- 
ences Forestieres. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-07980 


FLOOD   ESTIMATION    IN   INDIAN   CATCH- 
MENTS. 

Indira  Gandhi  National  Open  Univ.,  New  Delhi 

(India). 

For  primary  bibliographic  entry  see  Field  7C. 

W90-07982 


KINEMATIC  FLOW  APPROXIMATION  TO 
RUNOFF  ON  A  PLANE:  SOLUTION  FOR  IN- 
FILTRATION RATE  EXCEEDING  RAINFALL 
RATE. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
G.  C.  Sander,  J.  Y.  Parlange,  W.  L.  Hogarth,  C. 
W.  Rose,  and  R.  Haverkamp. 
Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  193-206,  February  1990.  7  fig,  9  ref. 

Descriptors:  'Infiltration  rate,  'Kinematic  flow, 
'Rainfall     rate,      'Rainfall-runoff     relationships, 


Field  2— WATER  CYCLE 


Group  2A — General 

•Runoff,  'Unsteady  flow,  Excess  rainfall,  Hydrau- 
lic conductivity. 

When  rainfall  falls  below  the  infiltration  rate,  the 
excess  rainfall  r(t)  becomes  negative.  A  general 
analytical  solution  to  the  kinematic  flow  approxi- 
mation is  presented  for  an  excess  rainfall  rate 
which  approaches  the  negative  value  correspond- 
ing to  the  saturated  hydraulic  conductivity  for 
very  large  times.  This  solution  simplifies  an  earlier 
solution  given  to  the  same  problem.  Because  of  the 
simpler  formulation  accurate  expansions  can  be 
derived  for  the  water  profiles  for  different  limits 
during  the  runoff  event.  As  r(t)  passes  through 
zero  the  relationship  between  distance  and  depth  is 
very  nearly  linear  and  the  functional  form  of  the 
excess  rainfall,  which  leads  to  straight  line  water 
profiles  in  general,  can  be  determined.  (Author's 
abstract) 
W9O-07986 


PROGRAM  PLAN  AND  SUMMARY-REMOTE 
FLUVIAL  EXPERIMENTAL  (REFLEX) 
SERIES:  RESEARCH  EXPERIMENTS  USING 
ADVANCED  REMOTE  SENSING  TECHNOL- 
OGIES WITH  EMPHASIS  ON  HYDROLOGIC 
TRANSPORT,  AND  HYDROLOGIC-ECOLO- 
GIC  INTERACTIONS. 

Department  of  Energy,  Washington,  DC.  Div.  of 
Ecological  Research. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-08164 


REGIONAL  RELATIONSHIPS  BETWEEN 
GEOMORPHIC/HYDROLOGIC  PARAM- 

ETERS AND  SURFACE  WATER  CHEMISTRY 
RELATIVE  TO  ACIDIC  DEPOSITION. 

NSI  Technology  Services  Corp.,  Corvallis,  OR. 
B.  P.  Rochelle,  C.  I.  Liff,  W.  G.  Campbell,  D.  L. 
Cassell,  and  M.  R.  Church. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 
2,  p  103-120,  December  1989.  3  fig,  7  tab,  35  ref. 

Descriptors:  *Acid  rain,  'Alpine  regions,  'Forest 
watersheds,  'Hydrologic  properties,  'Regional 
analysis,  'Surface-groundwater  relations,  'Water 
chemistry,  Catchment  basins,  Correlation  analysis, 
Geomorphology,  Hydrograph  analysis,  Inorganic 
compounds,  Land  use,  Physiographic  provinces, 
Runoff,  Soil  properties,  Statistical  analysis,  Sulfur, 
Surface  water  data,  Topographic  mapping. 

Geomorphic  and  hydrologic  parameters  were  de- 
termined for  144  forested,  lake  watersheds  in  the 
Northeast  (NE)  of  the  United  States  based  primari- 
ly on  measurements  from  topographic  maps.  These 
parameters  were  used  to  test  for  relationships  with 
selected  surface  water  chemistry  relevant  to  acidic 
deposition.  Analyses  were  conducted  on  regional 
and  subregional  scales  delineated  based  on  soils, 
land  use,  physiography,  total  sulfur  deposition  and 
statistical  clustering  of  selected  geomorphic/hy- 
drologic  parameters.  Significant  relationships  were 
found  among  the  geomorphic/hydrologic  param- 
eters and  the  surface  water  chemistry,  particularly 
in  the  mountainous  areas  of  the  NE.  Other  factors 
occurring  consistently  as  significant  predictors  of 
surface  water  chemistry  were  maximum  relief, 
relief  ratio,  runoff,  and  estimates  of  basin  elonga- 
tion. Results  suggest  that  elevational  parameters 
might  be  surrogates  for  other  watershed  character- 
istics, such  as  soils  or  spatial  deposition  patterns. 
Stream  order  was  a  significant  class  variable  with 
lower  order  systems  tending  to  be  associated  with 
low  pH  and  acid  neutralizing  capacity  high  sulfate 
and  total  aluminum.  Analysis  at  the  sub-regional 
level  improved  the  correlations  among  the  descrip- 
tive parameters  and  surface  water  chemistry  over 
the  findings  for  the  total  NE.  This  improvement  in 
correlation  is  probably  due  to  reduced  heterogene- 
ity within  the  data  at  the  sub-regional  level.  Also, 
stratifying  the  data  based  on  factors  such  as  soils 
and  sulfur  deposition  removes  some  of  the  influ- 
ence these  factors  have  on  surface  water  chemis- 
try. (Author's  abstract) 
W90-08220 

PHYSICALLY     BASED     FLOOD     FEATURES 
AND  FREQUENCIES. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 


neering. 

For  primary  bibliographic  entry  see  Field  2E. 
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CASE  STUDY  EVALUATION  OF  GEOMOR- 
PHOLOGIC  RAINFALL-RUNOFF  MODEL,  IN- 
CORPORATING LINEAR  INFILTRATION  EX- 
PRESSION. 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 

Hydraulics. 

M.  N.  Allam. 

Hydrological  Processes  HYPRE3,  Vol.  4,  No.  1,  p 

71-84,  January /March  1990.  3  fig,  6  tab,   19  ref. 

King  Abdulaziz  City  for  Science  and  Technology 

Grant  AR-07-85. 

Descriptors:  'Geomorphology,  'Infiltration  coeffi- 
cient, 'Model  studies,  'Rainfall-runoff  relation- 
ships, 'Unit  hydrographs,  'Watersheds,  Case  stud- 
ies, Mathematical  models,  Performance  evaluation, 
Rainfall  distribution,  Saudi  Arabia,  Stream  dis- 
charge. 

Recently,  a  method  for  estimating  the  Instantane- 
ous Unit  Hydrograph  (IUH)  has  been  developed, 
derived  as  a  function  of  watershed  geomorphology 
and  stream  response  to  lateral  inflows.  This  re- 
sponse was  determined  by  solving  one-dimensional 
linearized  equations  of  motion  including  a  simple 
infiltration  expression  approximated  by  an  infiltra- 
tion coefficient  multiplied  by  the  streamflow  dis- 
charge. Three  gauged  watersheds  in  Saudi  Arabia 
with  different  sizes  are  selected  as  case  studies. 
Disagreement  between  the  simulated  and  observed 
hydrographs  has  been  found  for  two  of  the  study 
areas.  This  disagreement  has  been  related  to  the 
conditions  of  the  spatial  rainfall  distribution  in  the 
study  areas,  the  incorporated  linear  infiltration  ex- 
pression in  the  Hydraulically-based  Geomorpholo- 
gic  IUH  (HGIUH),  and  the  model  basic  assump- 
tions. Improvement  of  the  infiltration  presentation 
in  the  model  should  enhance  the  model  predictabil- 
ity. It  will  also  enable  analysis  of  the  separate 
effect  of  the  HGIUH  basic  assumptions  on  the 
model  results.  (Author's  abstract) 
W90-08329 


PATTERN  OF  SOLUTE  MOVEMENT  FROM 
SNOW  INTO  AN  UPPER  MICHIGAN 
STREAM. 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Biological  Sciences. 
R.  Stottlemyer,  and  D.  Toczydlowski. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  2,  p  290-300,  Febru- 
ary 1990.  10  fig,  4  tab,  28  ref. 

Descriptors:  'Acid  rain,  'Ammonium,  'Hydrogen, 
•Chemistry  of  precipitation,  'Path  of  pollutants, 
'Snowmelt,  'Solute  transport,  'Water  pollution 
sources,  Lake  Superior,  Michigan,  Mineralization, 
Nitrates,  Nitrification,  Potassium,  Snowpack, 
Streams,  Sulfates,  Water  chemistry,  Watersheds. 

Precipitation,  snowpack,  snowmelt,  and  stream- 
water  samples  were  collected  in  a  small  gauged 
watershed  draining  into  Lake  Superior  during 
winter  1987-88  to  assess  the  importance  of  snow- 
melt pattern  and  meltwater  pathways  in  the  occur- 
rence of  solute  pulses  in  streamwater.  The  snow- 
pack along  the  southern  shore  of  Lake  Superior 
can  contain  50%  of  annual  precipitation  inputs  and 
38%  of  annual  ionic  inputs  including  moderate 
levels  of  strong  acids.  Throughout  winter,  thawed 
surface  soils  and  small  but  steady  snowpack  mois- 
ture release  promoted  movement  of  snowpack  so- 
lutes to  surface  mineral  soils.  Preferential  elution  of 
K(+),  NH4(  +  )  and  H(  +  )  from  the  snowpack 
occurred  with  the  initial  thaw.  Most  ions  exhibited 
pulses  in  snowmelt.  Transport  of  snowpack  solutes 
to  the  stream  during  snowmelt  was  through  near- 
surface  soil  macropores  and  overland  flow.  For 
those  ions  with  concentrations  higher  in  the  snow- 
pack than  in  the  premelt  streamwater,  K(  +  ), 
NH4(  +  )  and  H(  +  ),  the  earliest  snowmelt  pulses 
had  the  greatest  influence  on  streamwater  chemis- 
try. Unlike  other  portions  of  the  region  with  resist- 
ant bedrock,  the  widespread  presence  of  alkaline 
glacial  till  provides  excess  stream  acid  neutraliza- 
tion capacity  (ANC)  to  buffer  acidic  inputs.  Peak 
winter  streamwater  ANC  reduction  was  caused 


principally  by  spring  melt  dilution  of  base  cations 
and  associated  alkalinity,  constant  high  S04(2-) 
levels,  and  an  increase  in  N03(-).  The  maximum 
reduction  in  stream  ANC  was  concurrent  with 
overland  flow.  Relative  to  its  snowmelt  concentra- 
tion, NO(3-)  was  highest  in  streamwater  with  some 
input  likely  the  result  of  nitrification  and  N  miner- 
alization. (Author's  abstract) 
W90-08434 


HYDROLOGY. 

Finkel  and  Finkel,  Yoqneam  (Israel). 

H.  J.  Finkel,  and  M.  Finkel. 

IN:  Semiarid  Soil  and  Water  Conservation.  CRC 

Press,  Inc.,  Boca  Raton,  Florida.  1986.  p  5-26,  7 

fig,  8  tab,  12  ref. 

Descriptors:  'Israel,  'Rainfall-runoff  relationships, 
'Semiarid  lands,  Arava  Valley,  Flood  peak,  Hy- 
drological regime,  Mathematical  studies,  Rainfall, 
Runoff,  Streamflow. 

A  hydrologic  study  of  the  Arava  Valley  in  Israel  is 
presented  in  some  detail  as  an  illustration  of  a 
method  relevant  to  other  similar  regions  of  low 
rainfall,  intermittent  stream  flow,  and  broken,  hilly 
topography.  General  conclusions  are  the  follow- 
ing: (1)  If  the  average  occurrence  of  floods  from 
several  nearby  watersheds  follows  a  Poisson  distri- 
bution they  may  be  considered  as  part  of  a  single 
population,  at  least  insofar  as  probabilities  of  flood 
occurrences  are  concerned;  (2)  Peak  flows,  wheth- 
er long-term  average  annual  or  of  any  given  proba- 
bility of  occurrence,  generally  follow  the  follow- 
ing relationship:  peak  flows  =  KA(b),  where  K  is 
a  constant  expressing  the  probability  of  recurrence, 
and  b  is  an  exponent  closely  approximating  0.6  to 
O.7.;  (3)  the  relations  between  peak  flow  and  flood 
volume,  have  a  high  linear  correlation  because  the 
flood  durations  vary  over  a  relatively  small  range, 
and  the  hydrographs  have  a  fairly  standard  shape 
factor;  (4)  for  watersheds  of  widely  varying  catch- 
ment areas  there  was  a  fairly  constant  relationship 
between  peak  flow/average  flow,  and  the  probabil- 
ities of  occurrence;  (5)  the  cumulative  runoff  from 
all  of  the  'point  areas'  represents  the  bulk  of  the 
water  which  begins  as  surface  flow.  Most  of  the 
difference  between  this  and  the  measured  volume 
of  the  flood  at  the  downstream  point  of  measure- 
ment represents  loss  of  water  in  the  main  channels, 
most  of  which  eventually  represents  the  amount  of 
aquifer  recharge;  and  (6)  the  long-term  average 
annual  runoff  coefficient  for  the  larger  catchments 
is  small,  and  may  range  from  1  to  2%.  For  the  so- 
called  'point  areas'  it  may  reach  ten  times  this 
figure.  (See  also  W90-08532)  (Lantz-PTT) 
W90-08533 


WATER  BUDGET  AND  PHYSICAL  HYDROL- 
OGY. 

Nevada   Univ.    System,    Las   Vegas.    Water   Re- 
sources Center. 
J.  W.  Hess,  and  W.  B.  White. 
IN:  Karst  Hydrology:  Concepts  from  the  Mam- 
moth Cave  Area.  Van  Nostrand  Reinhold,  New 
York.  1989.  p  105-126,  8  fig,  8  tab,  15  ref. 

Descriptors:  'Groundwater  movement,  'Hydro- 
logic  budget,  'Hydrologic  properties,  'Karst  hy- 
drology, 'Kentucky,  Aquifers,  Evapotranspiration, 
Geohydrology,  Precipitation,  Rainfall-runoff  rela- 
tionships, River  flow,  Runoff,  Springs. 

Existing  river-flow  and  precipitation  records,  com- 
bined with  additional  precipitation  data  from  a  rain 
gage  network  and  additional  observations  on 
spring  discharges  and  spring  specific  conductance 
and  temperature,  allow  a  few  general  conclusions 
to  be  drawn  about  the  hydraulic  response  of  the 
shallow  karstic-carbonate  aquifer  in  south-central 
Kentucky.  Evapotranspiration  is  lower,  and  runoff 
is  higher  for  the  karst  area  than  for  other  parts  of 
the  Green  River  basin  by  10-15%.  This  effect 
results  from  rapid  movement  of  water  under- 
ground through  sinkholes  and  sinking  streams  with 
consequent  reduced  opportunity  for  evaporative 
and  transpirational  losses.  The  runoff  is  an  under- 
ground runoff.  Normalized  base  flow  from  the 
karst  springs  is  almost  an  order  of  magnitude  lower 
than  for  other  drainage  basins.  The  low-gradient 
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open  conduits  drain  quickly  and  retain  less  water 
in  storage.  To  within  the  error  of  measurement,  all 
groundwater  discharge  from  the  karstic  conduit 
aquifer  can  be  accounted  for  by  the  large  springs. 
Diffuse  flow  within  the  aquifer  must  be  directed 
toward  the  conduits  that  provide  a  groundwater 
trough  rather  than  leading  to  the  river.  High- 
resolution  plots  of  specific  conductance  and  tem- 
perature for  the  Turnhole  Spring  drainage  system, 
in  response  to  high  intensity  storms,  shows  that  the 
overall  response  time  of  the  aquifer  to  a  storm 
event  is  about  2  weeks.  The  existence  of  well- 
defined  tributaries  on  the  drainage  line  is  revealed 
by  sharp  peaks  and  dips  on  the  conductivity  curve. 
Data  at  present  are  insufficient  to  translate  these 
into  specific  details  of  conduit  geometry.  (See  also 
W9O-08542)  (Lantz-PTT) 
W9O-08546 


CONFERENCE  ON  CLIMATE  AND  WATER. 
VOLUME  I. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 
Painatuskeskus,  Helsinki,  Finland.  1989.  520  p. 

Descriptors:  'Climates,  'Climatology,  'Confer- 
ences, 'Europe,  'Global  wanning,  'Greenhouse 
effect,  'Hydrology,  'Water  resources  manage- 
ment, Aquatic  environment,  Comprehensive  plan- 
ning, Policy  making,  Socio-economic  activities, 
World  Meteorological  Organization. 

The  World  Meteorological  Organization  (WMO) 
convened  a  conference  concerned  with  climate, 
hydrology  and  water  resources  with  the  focus  on 
Europe  and  adjacent  regions,  within  the  context  of 
the  World  Climate  Programme.  The  aim  of  the 
conference  was  to  bring  together  experts  involved 
with  climate  variability  and  change  and  their 
impact  on  hydrology  and  water  resources  from  an 
area  rich  in  hydrological  records  but  where  water 
resources  are  under  stress.  The  improved  under- 
standing of  the  interrelationship  between  climate 
and  water  will  provide  a  better  basis  for  develop- 
ing national  plans  to  counteract  any  negative 
impact  of  climate  on  water  resources.  The  princi- 
pal topics  of  the  conference  were:  (1)  the  current 
understanding  of  the  global  climate,  its  variability 
and  potential  for  change;  (2)  the  effect  of  climate 
variability  and  change  on  the  aquatic  environment 
and  on  the  hydrological  cycle;  (3)  impacts  on 
various  water  related  socio-economic  activities; 
and  (4)  the  policy  options  that  could  lead  to  vari- 
ous policies  that  may  be  followed  at  national, 
regional  or  international  levels  in  response  to  the 
possible  impacts.  (See  W90-08566  thru  W90-08604) 
(White-Reimer-PTT) 
W90-08565 


PROJECTED  CLIMATIC  CHANGES  AND  IM- 
PACTS IN  EUROPE  DUE  TO  INCREASED 
C02. 

Muenster  Univ.  (Germany,  F.R.).  Center  for  Ap- 
plied Climatology  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-08567 


LONG  TERM  VARIATIONS  OF  THE  WATER 
BALANCE  IN  SWEDEN--A  PRELIMINARY 
STUDY. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 
Norrkoeping. 

T.  Jutman,  S.  Bergstrom,  and  B.  Eriksson. 
IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus, Helsinki,  Finland.  1989.  p  103-110,  5  fig, 
3ref. 

Descriptors:  'Climatology,  'Hydrologic  budget, 
'Hydrologic  data,  'Sweden,  Biomass,  Forest  wa- 
tersheds, Hydrologic  models.  Precipitation, 
Runoff,  Seasonal  variation,  Statistical  analysis. 

A  preliminary  statistical  analysis  of  records  of  pre- 
cipitation, runoff,  and  forest  biomass  was  made  to 
detect  trends  and  interactions.  Because  of  the  risk 
of  inconsistencies  in  the  data  the  analysis  was 
mainly  restricted  to  the  period  1945-1987.  The 
results  indicate  a  possible  increase  of  evapotran- 
spiration  due  to  increasing  forest  biomass.  It  was 
found  that  an  increase  in  precipitation  is  not  always 


followed  by  increasing  runoff.  One  complicating 
factor  is  that  no  discrimination  was  made  between 
winter  and  summer  precipitation.  Winter  precipita- 
tion is  more  effective  on  runoff  as  a  lot  of  the 
summer  precipitation  will  be  used  to  refill  a  high 
soil  moisture  deficit.  On  the  other  hand  winter 
precipitation  suffers  more  from  aerodynamic  losses 
at  the  rain  gage.  Some  of  the  uncertainties  could  be 
overcome  if  a  hydrological  model  were  used  in  the 
analysis.  (See  also  W90-08565)  (White-Reimer- 
PTT) 
W90-08570 


MEDITERRANEAN  OSCILLATION:  IMPACT 
ON  PRECIPITATION  AND  HYDROLOGY  IN 
ITALY. 

Servizio    Meterologico    dell'Aeronautica,    Rome 

(Italy). 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08572 


ATMOSPHERIC  TRANSPORT  OF  HEAT  AND 
WATER:  A  REVIEW. 

Helsinki  Univ.  (Finland).  Dept.  of  Meteorology. 
E.  O.  Holopainen. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus, Helsinki,  Finland.  1989.  p  149-157,  1  fig, 
20  ref. 

Descriptors:  'Atmospheric  circulation,  'Atmos- 
pheric physics,  'Atmospheric  water,  'Heat  trans- 
fer, 'Meteorology,  Aerological  method,  Data  col- 
lections, Data  processing,  Energy,  Evaporation, 
Precipitation,  Residual  method,  Satellite  technolo- 
gy, Validation,  Variability. 

Recent  studies  of  atmospheric  cycles  of  water  and 
energy  based  on  the  use  of  atmospheric  circulation 
data  are  reviewed.  Applications  of  the  'aerological 
method'  of  determining  the  difference  between  sur- 
face evaporation  and  precipitation,  as  well  as  those 
of  the  'residual  method'  of  inferring  the  distribu- 
tion of  diabatic  heating  in  the  atmosphere  are 
considered.  It  appears  that  recent  developments  in 
meteorological  data  assimilation  methods  have 
considerably  improved  the  usefulness  of  these 
methods.  The  validation  of  the  estimates  of  total 
atmospheric  energy  source  against  satellite  meas- 
urements of  net  radiation  showed  that  in  the  north- 
ern hemisphere,  where  data  coverage  is  best,  the 
two  estimates  are  in  good  agreement.  However, 
the  agreement  is  less  good  south  of  about  25  de- 
grees N,  where  the  density  of  the  basic  observa- 
tions is  less  satisfactory.  A  key  issue  in  future 
descriptions  of  the  atmospheric  energy  and  water 
cycles  is  the  use  of  and  adequate  data  assimilation 
system  to  analyze  the  meteorological,  hydrologi- 
cal, and  oceanographic  observations  of  various 
kinds.  Such  a  system  will  ultimately  provide  the 
best  global  distributions  not  only  for  circulation 
variables  (such  as  pressure,  wind  and  temperature) 
but  also  for  the  small-scale  fluxes  that  play  an 
important  role  in  these  cycles.  (See  also  W90- 
08565)  (White-Reimer-PTT) 
W90-08574 


VALIDATION  OF  RESIDUAL  ENERGY  BUDG- 
ETS FROM  ATMOSPHERIC  CIRCULATION 
DATA  AGAINST  SATELLITE  MEASURE- 
MENTS OF  THE  NET  RADIATION. 

Helsinki  Univ.  (Finland).  Dept.  of  Meteorology. 
C.  Fortelius. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus, Helsinki,  Finland.  1989.  p  158-166,  4 
fig.l  tab,  7  ref. 

Descriptors:  'Atmospheric  circulation,  'Atmos- 
pheric physics,  'Climatic  data,  'Climatology, 
•Energy,  'Hydrologic  cycle,  'Meteorology,  'Ra- 
diation, 'Weather,  Europe,  Heat  flux,  Residual 
energy  budget,  Residual  method,  Satellite  technol- 
ogy, Validation. 

The  distributions  of  the  net  sources  of  atmospheric 
dry  and  latent  energy  are  evaluated  by  the  residual 
technique,  using  the  re-analyzed  European  Centre 
For  Medium  Range  Weather  Forecasts  FGGE 
level  IIIb  data  for  February  and  July  1979.  Their 
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sum  (i.e.  the  estimated  source  of  total  energy)  is 
compared  to  simultaneous  Nimbus  7  earth  radi- 
ation budget  estimates  of  the  radiation  balance  at 
the  top  of  the  atmosphere.  Formally  the  difference 
between  the  two  equals  the  net  heat  flux  through 
the  earth's  surface.  Over  land  the  estimated  total 
energy  source  should  be  nearly  equal  to  the  radi- 
ation balance.  The  best  agreement  is  found  in  July 
1979  over  the  northern  hemisphere  middle  lati- 
tudes, where  monthly  averages  over  large  land- 
areas  agree  to  within  10  W/sq  m.  In  February,  the 
residual  is  systematically  too  large  by  20-40  W/sq 
m  over  the  same  regions.  Elsewhere,  differences  of 
up  to  60  W/sq  m  occur  for  corresponding  aver- 
ages. Over  low  latitude  continents,  the  residuals 
are  generally  too  small  over  convectively  active 
regions  and  too  large  over  subsidence  regions. 
Over  the  oceans  the  difference  between  the  net 
radiation  and  the  total  energy  source  compares 
favorably  with  available  estimates  of  the  climato- 
logical  heat  flux  through  the  surface.  The  same  is 
true  for  the  residual  source  of  latent  energy  and 
the  fresh  water  flux  through  the  surface.  (See  also 
W90-08565)  (Author's  abstract) 
W90-08575 


CHARACTERIZATION  OF  HYDROMETEOR- 
OLOGICAL  ELEMENTS. 

Budapesti  Mueszaki  Egyetem  (Hungary).  Dept.  of 
Water  Supply  Management. 
J.  Winter. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus, Helsinki,  Finland.  1989.  p  177-186,  6  fig, 
4  ref. 

Descriptors:  'Climatic  changes,  'Global  warming, 
•Hungary,  'Meteorology,  'Precipitation,  'Tem- 
perature, Humidity,  Light  intensity,  Meteorologi- 
cal data,  Wind. 

Studies  done  for  the  northern  part  of  Hungary  at 
the  weather-station  in  Miskolc  do  not  support  the 
wanning  trend  and  lack  of  precipitation  found  in 
the  climate  studies  for  the  world  in  general.  A 
difference  of  4  degrees  was  demonstrated  and 
there  are  some  specific  periods  that  can  be  ob- 
served, but  taking  into  consideration  the  65  year 
period  no  significant  trend  is  obvious.  The  same 
result  is  found  when  examining  the  relative  mois- 
ture content/humidity  in  the  air.  Within  five  year 
increments  of  rainfall  observation  at  Kompolt  the 
periods  appear  more  sharply,  but  when  the  entire 
90  years  are  taken  into  consideration  a  definite 
trend  is  not  observed.  These  characterizations 
were  made  using  the  monthly  mean  values  for 
temperature,  sunshine  duration,  air  humidity, 
amount  of  wind,  and  precipitation.  (See  also  W90- 
08565)  (White-Reimer-PTT) 
W90-08577 


HYDROLOGICAL  MODELING  OF  HAPEX 
REGION  USING  SATELLITE  OBSERVA- 
TIONS. 

Centre  de  Recherches  en  Physique  de  PEnvironne- 
ment,  Issy-les-Moulineaux  (France). 
C.  Ottle,  and  D.  Vidal-Madjar. 
IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus, Helsinki,  Finland.  1989.  p  272-280,  4  fig, 
10  ref. 

Descriptors:  'France,  'Hydrologic  models, 
'Remote  sensing,  'Satellite  technology,  'Soil 
water,  Evaporation,  Groundwater,  Infiltration, 
Precipitation,  Runoff,  Surface  water,  Watersheds. 

The  hydrological  model  of  the  'Ecole  Superieure 
des  Mines',  implemented  for  the  HAPEX-MO- 
BILHY  region  of  southwestern  France,  has  been 
used  to  follow  the  hydraulic  budget  of  soils  by 
using  remote  sensing  data  at  a  large  scale  (5x5  sq 
km)  for  a  two  year  period  (1985-1986).  This  model 
computes  both  underground  and  surface  water 
flows  and  includes  one  storage  layer  where  the 
budget  between  precipitation,  potential  evapora- 
tion, surface  runoff  and  infiltration  is  done.  How- 
ever, in  order  to  follow  the  hydraulic  budget  at  the 
surface,  evaporation  and  precipitation  have  to  be 
known  precisely,  and  remote  sensing  can  be  very 
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useful  to  improve  their  estimation.  Many  studies 
have  shown  that  surface  temperature  estimated 
from  satellite  observations  can  be  inversed  to  re- 
store land  surface  parameters  and  fluxes,  especially 
evaporation  and  soil  humidity.  If  these  quantities 
are  estimated  each  time  there  is  a  cloudless  image 
over  the  region,  the  hydrological  model  can  be 
reinitialized  regularly.  The  results  show  that  if  the 
vegetation  parameters  can  be  calibrated  precisely, 
the  comparison  of  simulated  and  satellite  radiative 
temperature  will  make  estimates  of  the  spatial  and 
temporal  variations  of  the  soil  moisture  as  well  as 
mapping  of  surface  fluxes  at  a  large  scale  possible. 
(See  also  W90-08565)  (Author's  abstract) 
W90-08585 


EFFECTS  OF  CLIMATE  VARIABILITY  AND 
CHANGE  ON  FRESH  WATER  BODIES. 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

H.  Liebscher. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  365-391,  1  fig, 

1  tab,  72  ref. 

Descriptors:  'Climatic  changes,  *Global  warming, 
•Greenhouse  effect,  *Lakes,  *Rivers,  *Surface 
water,  Air  temperature,  Carbon  dioxide,  Informa- 
tion exchange,  Mathematical  models,  Regional 
variation,  Water  level,  Water  resources  manage- 
ment, World  Climate  Program. 

An  overview  of  the  possible  impacts  of  climatic 
changes  on  surface  waters  and  on  the  planning  of 
water-resources  systems  is  presented.  At  the 
present  time  the  assumption  generally  considered  is 
that  a  two-fold  increase  in  the  C02  content  in  the 
earth's  atmosphere  will  result  in  an  annual  mean  air 
temperature  increase  between  1.5  and  5.5  C  by  the 
middle  of  the  next  century.  Simultaneously,  a  rise 
in  the  sea  level  between  20  and  160  cm  is  pre- 
sumed. The  effects  of  this  projection  are  evaluated 
in  regard  to:  (1)  impacts  of  climatic  changes  on 
surface  water  and  on  water  resources  management; 
(2)  surface  water  related  projects  of  the  World 
Climate  Program  (WCP)--water;  (3)  reconstruc- 
tion of  discharge,  river  stage  and  water  level  series 
from  historical  records;  (4)  investigation  of  climate 
variability  in  long-term  data  sets  of  drainage  and 
water  level;  (5)  investigation  on  regional  variability 
of  surface  water;  and  (6)  mathematical  models  for 
investigating  the  impact  of  climatic  changes  on 
surface  water.  For  investigating  the  spatial  varia- 
bility of  the  impacts  of  climatic  changes  on  surface 
water  a  wide  data  base  is  required.  For  this  pur- 
pose existing  international  data  banks  or  data  col- 
lections must  be  completed  and  widened.  An  inter- 
national organizations  program  for  an  increased 
data  exchange  among  the  different  countries  ought 
to  be  developed.  (See  also  W90-08565)  (White- 
Reimer-PTT) 
W90-08593 


ther  hydrological  analysis  as  a  consistency  check 
on  the  trend  results.  The  methodology  was  applied 
to  the  Susa  project  in  Denmark.  The  study  area 
covers  about  940  sq  km  about  50-70  km  southwest 
of  Copenhagen.  The  results  showed  how  the 
model's  ability  to  explain  some  of  the  climate- 
induced  variability  increases  the  power  of  the  sta- 
tistical test  so  that  the  effect  of  the  groundwater 
abstraction  on  the  annual  flows  can  be  detected. 
(See  also  W90-08565)  (Author's  abstract) 
W90-08596 

ESTIMATING  THE  IMPACTS  OF  CLIMATIC 
CHANGE  ON  RIVER  FLOWS:  SOME  EXAM- 
PLES FROM  BRrTAIN. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-08597 


JOINT  APPLICATION  OF  TREND  TESTING 
AND  HYDROLOGICAL  MODELS  IN  DISTIN- 
GUISHING BETWEEN  HUMAN  INFLUENCES 
AND  CLIMATIC  EFFECTS  ON  THE  HYDRO- 
LOGICAL  CYCLE. 
Geological  Survey,  Reston,  VA. 
W.  M.  Alley,  J.  C.  Refsgaard,  and  V.  S.  Vuglmsky. 
IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus,  Helsinki,  Finland.  1989.  p  413-425,  3  fig, 
1  tab,  15  ref. 

Descriptors:  •Climatic  changes,  'Global  warming, 
•Hydrologic  cycle,  *Hydrologic  models,  •Water- 
sheds, Case  studies,  Flow,  Groundwater,  Statistical 
trend-testing. 

A  methodology  has  been  developed  to  distinguish 
trends  due  to  changes  in  basin  characteristics  from 
the  effects  of  climate.  The  approach  involves  joint 
use  of  hydrological  models  and  a  statistical  trend- 
testing  procedure.  The  model  is  used  to  explain  the 
fluctuations  in  the  hydrological  variable  caused  by 
the  climatic  conditions,  and  the  statistical  trend  test 
is  applied  to  the  remaining  unexplained  variability. 
The  methodology  incorporates:  (1)  a  systematic, 
hierarchical  model  validation  scheme;  and  (2)  fur- 


CLIMATE-INDUCED  EFFECTS  ON  THE 
WATER  BALANCE -PRELIMINARY  RESULTS 
FROM  STUDIES  FN  THE  VARPINGE  EXPERI- 
MENTAL RESEARCH  BASIN. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

R.  Berndtsson,  M.  Larson,  G.  Lindh,  J.  Malm,  and 

J.  Niemczynowicz. 

IN-  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  437-449,  4  fig, 

33  ref. 

Descriptors:  *Climatic  changes,  *Experimental 
watersheds,  *Global  warming,  *Hydrologic 
budget,  *Hydrologic  data,  Air  temperature,  Eva- 
potranspiration,  Precipitation,  Runoff,  Soil  water, 
Soil-water-plant  relationships,  Transpiration. 

A  preliminary  methodology  is  presented  to  investi- 
gate climate-induced  effects  on  the  hydrological 
cycle.  By  use  of  monthly  water  balances  during  a 
ten-year  period,  it  was  shown  that  a  future  estimat- 
ed temperature  increase  and  precipitation  change 
will  have  dramatic  effects  on  the  runoff  and  soil 
water  storage.  Based  on  the  simplified  assumption 
that  the  effects  of  plant  growth  and  stomatal  resist- 
ance will  counter-balance  each  other  so  that  the 
change  in  transpiration  rates  is  negligible,  it  was 
shown  that  an  annual  precipitation  increase  of  20% 
and  an  overall  annual  increase  in  temperature  of  2 
C  results  in  a  more  than  50%  increase  in  annual 
runoff.  It  was  also  shown  that  an  increased  precipi- 
tation seems  to  be  balanced  by  an  increase  in 
evapotranspiration  not  affecting  the  summer  soil 
water  storage.  However,  a  decrease  in  precipita- 
tion combined  with  a  temperature  increase  will 
have  considerable  effects  on  the  soil  water  storage 
and  hence  for  the  availability  of  plant  water.  (See 
also  W90-08565)  (Author's  abstract) 
W90-08598 

WATER  BALANCE  INVESTIGATIONS  IN 
SWISS  ALPINE  BASINS -TOOL  FOR  THE  IM- 
PROVED UNDERSTANDING  OF  IMPACTS  OF 
CLIMATIC  CHANGES  ON  WATER  RE- 
SOURCES. . 
Service  Hydrologique  National,  Bern  (Switzer- 
land). 

B.  Schadler. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus,  Helsinki,  Finland.  1989.  p  462-475,  2  fig, 
1  tab,  10  ref. 

Descriptors:  *Alpine  regions,  *Climatic  changes, 
•Global  warming,  *Hydrologic  budget,  •Hydro- 
logic  data,  *Switzerland,  'Water  resources,  Alti- 
tude, Experimental  watersheds,  Geology,  Glaciers, 
Greenhouse  effect,  Model  studies,  Precipitation, 
Runoff. 

Runoff-data  series  collected  for  a  period  of  70  to 
90  years  from  9  small  to  medium  size  research 
basins  in  different  regions  of  Switzerland  were 
used  to  assess  possible  changes  in  the  water  bal- 
ance associated  with  climatic  changes.  The  differ- 
ent altitude  and  geology  of  the  basins  result  in 
specific  hydrological  responses,  depending  on  the 
climatic  variation  in  this  century.  Water  balance 
components  for  450  years  were  estimated  for  the 


River  Rhine  from  climatological  proxy-data  and 
compared  with  reconstructed  runoff-data  from 
water  level  observations  and  with  precipitation 
measurements.  Within  that  time  period,  the  recent 
period  seems  to  be  the  warmest  and  the  wettest 
one.  Therefore,  this  recent  period  is  the  only  one 
that  can  give  any  indications  of  the  changes  in 
water  resources  due  to  future  potential  C02-in- 
duced  climate  changes.  In  order  to  predict  climate 
change  induced  changes  in  water  resources  it  is 
also  necessary  to  consider  vegetation,  soil  struc- 
ture, glaciated  areas,  geology  and  man-made 
changes  in  the  water-budget  models.  (See  also 
W90-08565)  (White-Reimer-PTT) 
W90-08600 


GRADUAL  CLIMATE  CHANGE  AND  RESULT- 
ING HYDROLOGIC  RESPONSE. 

Illinois  State  Water  Survey  Div.,  Champaign. 
K.  P.  Singh,  and  G.  S.  Ramamurthy. 
IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus,  Helsinki,  Finland.  1989.  p  476-485,  6  fig. 

Descriptors:  •Climatic  changes,  *Flood  profiles, 
•Global  warming,  *Hydrology,  •Illinois,  *River 
flow,  Air  temperature,  Data  analysis,  Flood  peak, 
Flood  protection,  Levees,  Precipitation. 

For  the  last  20  years  the  northern  part  of  the  state 
of  Illinois  has  been  experiencing  a  wetter  and 
cooler  climate  than  in  the  past.  This  climate 
change  has  increased  river  flows  and  flood  peaks, 
resulting  in  increased  stream  bed  and  bank  erosion, 
higher  groundwater  levels  in  levee-protected  farm- 
lands, and  decreased  freeboard  for  the  levees.  The 
5-year  moving  averages  of  annual  precipitations 
for  Aurora  and  Ottawa  with  records  for  the  period 
1901  to  the  present  indicate  the  possibility  of 
cycles  of  100  to  200  years  or  longer.  However 
such  long-term  data  are  not  available.  Even  20  to 
40  years  of  records  for  hydrological  designs  can  be 
inadequate  for  subsequent  periods  with  significant 
increases  or  decreases  in  precipitation.  As  a  rough 
guide,  the  annual  change  in  precipitation  is  doubly 
magnified  in  annual  flow  and  further  magnified  in 
flood  peaks.  There  are  significant  implications  for 
levee  design  and  operation,  as  well  as  for  flooding 
and  associated  loss  of  property.  The  climate 
changes  and  associated  hydrologic  changes,  as 
well  as  implication  for  various  water  resource  de- 
velopments, must  be  carefully  investigated  and 
considered  before  development  and  operation 
plans  are  finalized.  (See  also  W90-08565)  (Author's 
abstract) 
W90-08601 

EFFECT  OF  CLIMATE  VARIABILITY  AND 
CHANGE  ON  GROUNDWATER  IN  EUROPE. 

Aarhus  Amtskommune  (Denmark).  Groundwater 

For  primary  bibliographic  entry  see  Field  2F. 
W90-08602 

MULTIANNUAL  VARIATIONS  OF  GROUND- 
WATER IN  FINLAND  DURING  THE  YEARS 
1962-1989.  .    _  ,     ^ 

National  Board  of  Waters,  Helsinki  (Finland). 
Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-08603 
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RELATION  OF  WIND  FIELD  AND  BUOYAN- 
CY TO  RAINFALL  INFERRED  FROM  RADAR. 

National  Weather  Service,  Bohemia,  NY.  Eastern 

Region. 

H.  M.  Stone. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB89-208326. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

NOAA    Technical    Memorandum    NWS    ER-81, 

April  1989.  19p,  8  fig,  3  tab,  8  ref. 

Descriptors:  •Meteorology,  *Radar,  'Rainfall, 
•Weather  forecasting,  *Wind,  Data  acquisition, 
Data  interpretation,  Rainfall  intensity. 
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Wind  profile  data  and  stability/buoyancy  data 
were  collected  from  seventeen  locations  in  the 
Midwest  and  East  where  observation  sites  are  co- 
located  with  network  radar  sites.  Wind  compo- 
nents were  computed  and  linearly  interpolated 
from  the  standard  reporting  levels  to  exactly  one 
thousand  foot  intervals  from  the  surface  to  sixteen 
thousand  feet  above  ground  level  (AGL).  Several 
measures  of  wind  shear  were  computed  from  these 
wind  profiles:  the  vector  product  shears  VS5, 
VS10,  and  VS15,  the  speed  shears  SS5,  SS10,  and 
SS1S  and  the  shear  SHR  used  in  the  computation 
of  a  Bulk  Richardson  Number.  Direct  rainfall  data 
were  not  used,  but  precipitation  amounts  were 
inferred  from  radar  using  accumulated  VIP  levels 
over  the  MDR  grid.  The  relation  between  radar 
VIP  level  and  rainfall  intensity  is  not  very  accurate 
due  to  varying  drop  size  distribution  in  rain  clouds, 
radar  attenuation,  and  various  other  factors.  Nev- 
ertheless, high  VIP  levels  are  generally  associated 
with  heavy  rain  and  low  VIP  levels  with  lighter 
rain.  The  rather  poor  relationship  between  rainfall 
inferred  from  VIP  levels  and  hodograph  patterns 
can  probably  be  better  ascribed  to  the  variation 
both  in  time  and  space  of  the  wind  field.  In  this 
study  the  hodograph  at  the  beginning  of  the  twelve 
hour  period  is  related  to  the  subsequent  persistence 
of  VIP  levels  observed  during  a  twelve  hour 
period  within  a  100  nautical  mile  radius  of  the 
radar  site.  This  is  a  fairly  large  area  and  the  hodo- 
graph could  be  significantly  different  away  from 
the  radar  site,  also  the  time  variation  in  the  wind 
field  could  be  very  large  over  this  long  a  time 
period.  There  is  a  relationship  between  heavy  rain- 
fall events  and  the  wind  field,  but  since  raobs  are 
only  available  twice  per  day  with  a  large  distance 
between  raob  sites,  it  is  necessary  to  estimate  the 
wind  profile  at  the  time  and  place  where  convec- 
tion is  expected  to  occur.  (Lantz-PTT) 
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FREQUENCY  DISTRIBUTION  AND  HYDRO- 
CLIMATIC  CHARACTERISTICS  OF  HEAVY 
RAINSTORMS  IN  ILLINOIS. 

Illinois  State  Water  Survey  Div.,  Champaign. 

F.  A.  Huff,  and  J.  R.  Angel. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB89-203988. 

Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 

Bulletin  70,  1989.   177p,  29  fig,  40  tab,  43  ref,  5 

append. 

Descriptors:  'Chicago,  'Climatology,  'Frequency 
distribution,  'Illinois,  'Rainfall  distribution,  Hy- 
drometeorology,  Precipitation,  Rainfall  intensity. 

Investigation  of  the  distribution  of  heavy  rain- 
storms in  Illinois  was  based  on  data  for  61  precipi- 
tation stations  operated  during  1901-1983.  Fre- 
quency distributions  of  point  rainfall  are  given  for 
periods  ranging  from  5  minutes  to  10  days  and  for 
recurrence  intervals  of  from  2  months  to  100  years. 
Results  are  presented  in  two  forms:  mean  relations 
for  10  regions  of  approximately  homogeneous  pre- 
cipitation climate,  and  statewide  isohyetal  maps 
based  on  the  61 -station  data.  Frequency  relations 
are  presented  on  both  an  annual  and  seasonal  basis. 
Results  of  a  special  investigation  are  presented  for 
Chicago  and  the  surrounding  six  counties  subject 
to  urban  influences  on  precipitation  distribution. 
Information  is  provided  on  the  expected  dispersion 
of  point  rainfall  frequency  distributions  about  the 
mean  in  the  10  regions  of  similar  rainstorm  climate. 
Information  is  also  provided  on  the  spatial  and 
temporal  characteristics  of  heavy  rainstorms  in  Illi- 
nois. (Author's  abstract) 
W90-07564 


MESOSCALE  PRECIPITATION  PATTERNS  IN 
EXTRATROPICAL  CYCLONES  AND  IMPLI- 
CATIONS FOR  CYCLONE  DEVELOPMENT. 

D.  L.  Tweedy. 

Journal  of  Geophysical  Research  (D)  Atmospheres 
JGRDE3,  Vol.  95,  No.  3,  p  1987-1997,  February 
28,  1990.  9  fig,  1  tab,  23  ref. 

Descriptors:  'Cyclones,  'Cyclonic  precipitation, 
•Meteorology,  'Precipitation  intensity,  'Precipita- 
tion mapping,  'Rainfall  distribution,  'Rainstorms, 
'Weather  patterns,  Convective  precipitation,  Me- 
soscale  structures,  Precipitation  generating  zones, 
Rain  gages. 


Analysis  of  the  surface  distribution  of  precipitation 
associated  with  intense  extratropical  cyclones  re- 
veals elongated  maxima  aligned  with  the  steering 
flow.  Rapidly  intensifying  cyclones  create  precipi- 
tation maxima  which  are  better  defined  and  con- 
tain more  moisture  than  weaker  cyclones.  The 
distributions  are  associated  with  the  formation  of  a 
precipitation  generating  zone  (PGZ)  aligned  with 
the  midtropospheric  jet  ahead  of  and  parallel  to  the 
surface  cold  front  extending  southward  from  the 
surface  low.  These  zones  tend  to  move  along  their 
axes  and  are  host  to  the  most  frequent  and  intense 
convective  activity  in  the  extratropical  cyclone. 
Hourly  rain  gage  measurements  at  sites  in  their 
path  indicate  an  average  of  three  precipitation 
peaks  in  16  storms  studied,  although  radar  echoes 
disclose  that  many  mesoscale  structures  with  high 
reflectivity  are  simultaneously  active.  The  hypoth- 
esis is  that  formation  of  such  zones  is  most  pro- 
nounced when  momentum  transport  out  of  the  jet 
increases  the  advection  of  warm  moist  air  at  low 
levels,  thereby  sustaining  or  increasing  convective 
instability.  In  this  context,  the  PGZ  becomes  the 
dominant  feature  of  the  extratropical  cyclone  and 
is  crucial  to  intensification.  (Author's  abstract) 
W90-07573 


MULTISCALING  PROPERTIES  OF  SPATIAL 
RAINFALL  AND  RIVER  FLOW  DISTRIBU- 
TIONS. 

Cooperative  Inst,  for  Research  in  Environmental 
Science,  Boulder,  CO.  Center  for  the  Study  of 
Earth  from  Space. 
V.  K.  Gupta,  and  E.  Waymire. 
Journal  of  Geophysical  Research  (D)  Atmospheres 
JGRDE3,  Vol.  95,  No.  3,  p  1999-2009,  February 
28,  1990.  3  fig,  1  tab,  50  ref,  append.  Army  Re- 
search Office  Grant  27772-GS,  NSF  Grant  DMS- 
8801466. 

Descriptors:  'Mathematical  analysis,  'Meteorol- 
ogy, 'Probability  distribution,  'Rainfall  distribu- 
tion, 'River  flow,  'Spatial  distribution,  'Stochastic 
models,  Mathematical  equations,  Multiscaling,  Sto- 
chastic process,  Turbulent  flow. 

Two  common  properties  of  empirical  moments 
shared  by  spatial  rainfall,  river  flows,  and  turbulent 
velocities  are  identified:  namely,  the  log-log  linear- 
ity of  moments  with  spatial  scale  and  the  concavity 
of  corresponding  slopes  with  respect  to  the  order 
of  the  moments.  A  general  class  of  continuous 
multiplicative  processes  is  constructed  to  provide  a 
theoretical  framework  for  these  observations.  Spe- 
cifically, the  class  of  log-Levy-stable  processes, 
which  includes  the  lognormal  as  a  special  case,  is 
analyzed.  This  analysis  builds  on  some  mathemati- 
cal results  for  simple  scaling  processes.  The  gener- 
al class  of  multiplicative  processes  is  shown  to  be 
characterized  by  an  invariance  property  of  their 
probability  distributions  with  respect  to  rescaling 
by  a  positive  random  function  of  the  scale  parame- 
ter. It  is  referred  to  as  (strict  sense)  multiscaling. 
This  theory  provides  a  foundation  for  studying 
spatial  variability  in  a  variety  of  hydrologic  proc- 
esses across  a  broad  range  of  scales.  (Author's 
abstract) 
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Information  on  the  spatial  and  temporal  statistics 
of  rain  rate  is  needed  for  the  design  of  remote 
sensing  systems  for  the  measurement  of  areal  rain- 
fall accumulation  and  for  the  design  of  millimeter- 
wave  communication  systems.  In  this  study,  rain 
gage  and  radar  data  were  used  to  determine  em- 
pirically the  spatial  and  temporal  structure  of  the 
rain  process  as  observed  using  rain  rate  as  a  tracer 


of  the  atmospheric  motions  and  to  test  the  validity 
of  Taylor's  hypothesis  for  relating  their  spatial  and 
temporal  statistics.  Weather-radar-derived  rain-rate 
maps  were  employed  to  obtain  one  and  two-dimen- 
sional spatial  power  spectra.  Azimuthally  averaged 
two  dimensional  spectra  displayed  the  shape  pre- 
dicted for  a  passive  scalar  advected  by  a  steady 
state  field  of  two-dimensional  turbulence  driven  by 
the  input  of  energy  over  a  narrow  band  of  wave 
numbers.  One-dimensional  spatial  spectra  for  a 
short  line  of  rain  gages  had  the  same  spectral  shape 
as  the  azimuthally  averaged  spectra  obtained  from 
the  radar  data.  Temporal  spectra  from  the  gage 
time  series  were  nearly  identical  in  shape  to  the 
one-dimensional  spatial  spectra  if  less  than  a  half 
hour  of  data  were  processed  to  generate  a  spec- 
trum and  a  constant  translation  velocity  was  as- 
sumed to  relate  the  temporal  and  spatial  scales.  For 
spectra  corresponding  to  longer  durations,  a  match 
could  not  be  made.  (Author's  abstract) 
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The  extreme  variability  of  cloud  and  rain  fields 
poses  serious  problems  in  quantitative  use  of  re- 
motely sensed  satellite  and  radar  data.  This  varia- 
bility is  characterized  by  using  scale  invariant 
(sensor  resolution  independent)  codimension  func- 
tions which  are  exponents  characterizing  the  prob- 
ability distributions.  These  codimension  functions 
in  turn  form  a  three-parameter  universality  class. 
The  properties  of  these  multifractal  measures  are 
reviewed  and  the  codimension  functions  are  em- 
pirically evaluated.  The  universality  classes  for 
infrared  and  visible  satellite  cloud  images  are  also 
empirically  evaluated  by  using  the  new  probability 
distribution/multiple  scaling  technique,  refining 
previously  published  results  and  relating  these  to 
the  established  lognormal  rain  and  cloud  pheno- 
menologies.  The  radar  observers'  problem  for  mul- 
tifractal radar  reflectivity  factors  is  solved  and  the 
codimension  function  of  rain  is  estimated  from  the 
radar.  (Chonka-PTT) 
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The  spatial  distribution  of  cumulus  clouds  is  as- 
sumed to  be  the  result  of  the  effects  of  convective 
activity  on  the  thermodynamic  environment. 
These  effects  can  be  parameterized  in  terms  of  a 
stabilization  function  representing  the  time  rate  of 
change  of  convective  available  potential  energy. 
Using  these  results,  a  new  inhibition  hypothesis 
explaining  the  expected  characteristics  of  the  spa- 
tial distribution  of  cumulus  clouds  is  postulated. 
This  paper  performs  a  verification  of  the  inhibition 
hypothesis  on  real  and  simulated  cloud  fields.  In 
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order  to  do  so,  an  objective  measure  of  the  spatial 
characteristics  of  cumulus  clouds  is  introduced. 
Multiple  cloud  experiments  are  performed  with  a 
three  dimensional  numerical  cloud  model.  Skylab 
pictures  of  real  cumuli  are  also  used  in  the  verifica- 
tion. Results  of  applying  this  measure  to  simulated 
and  observed  cumulus  cloud  fields  confirm  the 
inhibition  hypothesis.  (Author's  abstract) 
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The  two  fundamental  questions  were  addressed: 
(1)  the  possibility  of  an  intrinsic  characteristic  of 
free  moist  atmospheric  convection  that  induces  a 
particular    type    of   space-time    structure    within 
cloud  fields  and  (2)  the  expected  nature  of  the 
spatial  distribution  of  cumuli  within  unforced  cu- 
mulus cloud  fields.  The  thermodynamic  effects  of 
convection  were  quantified  as  functions  of  changes 
of  convective  available  potential  energy  (CAPE) 
induced  by  the  convective  overturning.  The  time 
rate  of  change  of  CAPE  was  parameterized  in 
terms  of  a  kernel  of  influence  or  stabilization  func- 
tion. A  three-dimensional  cloud  model  was  used  to 
infer  and  quantify  stabilization  functions  by  per- 
forming single-cloud  experiments.  Measured  stabi- 
lization functions  were  positive  everywhere,  de- 
creasing away  from  the  cloud  center.  Stabilization 
functions  were  decomposed  into  various  thermo- 
dynamic contributions  involving  pressure,  temper- 
ature, and  moisture  changes  in  the  boundary  layer 
and  above.  It  was  observed  that  the  major  contri- 
bution to  the  environmental  stabilization  comes 
from  the  drying  of  the  planetary  boundary  layer 
induced  by  subsidence.  The  thermodynamic  effect 
of  nonprecipitating  and  precipitating  convection  is 
to  reduce  CAPE  in  the  surrounding  environment 
and  hence  reduce  the  conditional  probability  of 
further  convection  nearby.  A  new  hypothesis  with 
respect  to  the  spatial  distribution  of  cumuli  is  pos- 
tulated. The  inhibition  hypothesis  states  that,  under 
completely  homogeneous  external  conditions  and 
assuming  a  spatially  random  distribution  of  cloud- 
triggering  mechanisms,  the  spatial  distribution  of 
cumuli  in  the  resulting  cloud  field  must  be  regular, 
as  opposed  to  either  random  or  clustered,  because 
cumulus  clouds  tend  to  reduce  the  available  energy 
for  convection,  thereby  inhibiting  further  convec- 
tion nearby.  (Author's  abstract) 
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Extreme  rainstorms  play  an  important  role  in  the 
hydrologic  design  and  operation  of  water  resource 
systems.  Due  to  a  lack  of  complete  knowledge  of 
the  complex  meteorological  mechanisms  that 
produce  and  sustain  extreme  storms,  statistical  and 
correlation  analyses  are  a  valuable  and  comple- 
mentary tool  in  identifying  regularities  of  extreme 


rainfall  characteristics.  This  paper  studied  the  sta- 
tistical properties  of  several  characteristics  of  ex- 
treme midwestern  storms.  In  particular,  we  have 
analyzed  the  storm  occurrence  process  in  space 
and  time,  storm  shape  and  orientation,  total  storm 
center  depth,  storm  duration,  storm  area]  extent, 
and  depth-area  relationships.  Our  analysis  is  based 
on  the  data  base  of  extreme  storms  published  by 
the  U.S.  Army  Corps  of  Engineers.  Several  trends 
and  regularities  among  extreme  midwestern  storms 
have  been  identified  and  are  expected  to  prove 
useful  in  developing  and  evaluating  empirical  and 
physically-based  models  of  extreme  rainfall.  (Au- 
thor's abstract) 
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In  the  24-hour  period  beginning  2300  UTC  on 
August  4,  1986,  an  intense  east  coast  cyclone  pro- 
duced 328  mm  of  rain  in  Sydney,  Australia,  caus- 
ing widespread  flooding.  The  operational  quantita- 
tive precipitation  forecast,  based  on  150-km  resolu- 
tion, was  poor,  predicting  only  16  mm  of  rain.  In 
this  study,  numerical  simulations  of  this  event  are 
carried  out  after  modifying  the  large-scale  and 
cumulus  convection  precipitation  mechanisms. 
These  changes  make  the  mechanisms  mutually  ex- 
clusive at  a  given  time  and  grid  point,  and  more 
sensitive  to  orographic  forcing  and  surface  energy 
fluxes.  Marked  improvement  in  the  amounts  of 
predicted  rainfall  occurs  as  the  horizontal  resolu- 
tion of  the  model  increases.  These  results  indicate 
that  mesoscale  processes  play  an  important  role  in 
determining  rainfall  amounts  associated  with  east 
coast  cyclones  and  demonstrate  the  potential  to 
accurately  simulate  very  heavy  rainfall  events. 
(Author's  abstract) 
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The  spatial  model  of  storm  rainfall  is  based  on  a 
marked  point-process  representation  in  which  a 
spatial  point  process  represents  locations  of  storm 
cells,  and  the  associated  marks  represent  maximum 
rainfall  intensity  at  the  center  of  a  cell.  Cell  rainfall 
decays  isotropically  from  the  cell  center  according 
to  a  spread  function.  Spatial  inhomogeneities  of 
storm  rainfall  are  explicitly  represented.  The  esti- 
mation procedure  for  the  storm  field  model  uses 
spatially  varying  estimates  of  univariate  moment 
functions  and  an  estimator  of  the  stationary  spatial 
correlation  function.  In  parameter  estimation,  the 
stationary  correlation  function  depends  only  on 
parameters  of  the  spread  function.  For  the  case  of 
a  quadratic  exponential  spread  function  and  expon- 
entially distributed  cell  center  rainfall,  estimators 
are  obtained  for  the  cell  rate  of  occurrence  func- 
tion a(x),  the  mean  cell  center  rainfall  b(x)  per  liter, 
and  the  cell  decay  parameter  c.  The  parameter  c  is 
estimated  by  a  least  squares  fit  to  the  estimated 
spatial  correlation  function.  The  functions  a(x)  and 
b(x)  are  estimated  from  univariate  moment  equa- 
tions. If  the  cell  center  rainfall  distribution  has 
more  than  one  parameter,  a  corresponding  number 
of  univariate  moment  equations  are  required. 
(Chonka-PTT) 
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A  model  of  storm  rainfall  is  developed  for  the 
central  Appalachian  region  of  the  United  States. 
The  model  represents  the  temporal  occurrence  of 
major  storms  and,  for  a  given  storm,  the  spatial 
distribution  of  storm  rainfall.  The  model  is  used  for 
estimating  recurrence  intervals  of  extreme  storms. 
The  parameter  estimation  procedure  developed  for 
the  model  is  based  on  the  substitution  principle 
(method  of  moments)  and  requires  data  from  a 
network  of  rain  gages.  The  model  is  applied  to  a 
5000  square  mile  (12,950  square  km)  region  in  the 
Valley  and  Ridge  Province  of  Virginia  and  West 
Virginia.  The  estimated  100-year  storm  total 
ranges  from  a  maximum  of  17  inches  at  the  eastern 
boundary  of  the  region  to  6  inches  in  the  western 
Valley  and  Ridge.  The  storm  frequency  model  is 
used  to  assess  the  geomorphic  effectiveness  of  ex- 
treme storms  in  the  central  Appalachians.  The 
temporal  occurrence  of  extreme  storms  is  modeled 
by  a  Poisson  process  with  seasonally  varying  rate. 
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The  dependence  of  parameters  of  a  stationary 
point  process  model  on  seasonal  and  spatial  varia- 
bility of  rainfall  was  investigated.  Twenty-four 
years  of  hourly  rainfall  data  for  two  stations  from 
the  Arno  River  basin  in  central  Italy  were  used  to 
estimate  parameters  for  each  month,  assuming 
local  stationarity  within  the  month.  The  estimated 
model  parameters  are  physically  reasonable, 
vouching  for  the  model's  ability  to  capture  the 
general  temporal  and  spatial  structure  of  rainfall 
events.  Parameter  sensitivity  analysis  provided 
useful  guidelines  for  understanding  the  model 
structure  and  devising  effective  parameter  estima- 
tion strategies.  The  parameters  that  control  the 
mean  cell  duration  and  its  interstorm  variance 
appear  to  have  the  most  significant  influence  on 
the  statistical  signature  of  the  process.  (Chonka- 
PTT) 
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The  parameters  of  the  multidimensional  precipita- 
tion model  proposed  by  Waymire  et  al.  are  estimat- 
ed using  areal-averaged  radar  measurements  of 
precipitation  of  the  Global  Atlantic  Tropical  Ex- 
periment (GATE)  data  set.  The  procedure  fol- 
lowed was  the  fitting  of  the  first  and  second-order 
moments  at  different  aggregation  scales  by  nonlin- 
ear regression  techniques.  The  numerical  estimates 
of  the  parameters  using  different  subsets  of  GATE 
information  were  reasonably  stable,  i.e.,  they  were 
not  affected  by  changes  of  the  area-averaging  size, 
temporal  length  of  the  records,  and  percentage  of 
areal  coverage  of  rainfall.  This  suggests  that  the 
estimation  procedure  is  relatively  robust  and  suita- 
ble for  estimating  the  parameters  of  the  multidi- 
mensional model  in  areas  of  sparse  density  of  rain 
gages.  The  use  of  the  space-time  spectrum  of  rain- 
fall may  be  helpful  in  the  determination  of  sam- 
pling errors  due  to  intermittent  visits  of  future 
space-borne  low  attitude  sensors  of  precipitation. 
(Author's  abstract) 
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A  two-dimensional  model  for  quantitative  precipi- 
tation forecasting  at  spatial  and  temporal  scales 
relevant  to  hydrologic  forecasting  uses  as  input 
operational  forecasts  of  surface  air  temperature, 
pressure  and  dew  point  temperature,  and  wind 
speed  and  direction  at  midtropospheric  levels. 
Such  forecasts  are  expected  to  be  available  at  the 
spatial  scales  of  the  large-scale  numerical  weather 
prediction  models.  The  two-dimensional  precipita- 
tion model  produces  as  an  output  mean  areal  pre- 
cipitation at  scales  down  to  100  square  km  in  space 
and  1  hour  in  time.  Thermodynamics  and  micro- 
physics  are  used  to  determine  the  source  and  sink 
terms  in  the  conservation  equation  for  the  mass  of 
condensed  liquid  water  equivalent  used  by  the 
model.  A  state  estimator  has  been  designed  to 
update  precipitation  model  states  from  observa- 
tions of  precipitation  in  real  time  and  to  produce 
estimates  of  the  variance  of  the  precipitation  fore- 
casts. Preliminary  tests  of  the  model  with  hourly 
data  from  Oklahoma  appear  encouraging.  The 
model  developed  offers  a  link  in  the  operational 
environment  between  the  prediction  scales  of  the 
operational  weather  prediction  models  and  the  hy- 
drologic prediction  scales.  (Author's  abstract) 
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Quantitative  weather  radar  measurements  of  rain- 
fall provide  the  input  to  a  hydrologic  forecast 
model  designed  to  use  the  full  spatial  resolution  of 
the  radar  data.  The  gridded  model,  which  incorpo- 
rates a  detailed  map  of  the  stream  network,  is 


based  on  a  simple  kinematic  representation  of  the 
river  basin  response.  Only  two  parameters  control 
the  shape  of  the  hydrograph:  the  velocity  charac- 
teristic of  subsurface  flow  to  the  nearest  stream, 
and  the  streamflow  itself.  Comparisons  are  made 
between  model  hydrograph  forecasts  and  observed 
streamflow  records  for  the  Souhegan  (440  square 
km)  and  the  Squannacook  (160  square  km)  river 
basins.  A  single  Z-R  relation  was  used  for  all 
storms  (Z  =  230R  to  the  1.4th  power),  except  for 
one  case  with  strong  convection  (Z=400R  to  the 
1.3rd  power).  A  linear  scaling  of  the  volume  of  the 
radar-derived  storm  rainfall  produces  reasonable 
agreement  between  the  predicted  and  observed 
hydrographs.  The  volume  scale  factor,  which 
varies  from  20  percent  or  less  in  the  summer  to  100 
percent  in  the  spring,  is  consistent  with  the  clima- 
tological  mean  monthly  rainfall-runoff  ratio.  In  the 
two  basins  studies,  for  hydrograph  peaks  of  moder- 
ate amplitude,  overland  flow  and  other  quickflow 
components  of  the  hydrograph  are  not  generally 
observed.  The  hillslope  response  is  modeled  by  a 
single  characteristic  subsurface  flow  velocity  (.002 
meters  per  second),  with  a  streamflow  velocity  of 
0.6  meters  per  second  in  the  Souhegan  (0.3  meters 
per  second  in  the  Squannacook).  The  results  sug- 
gest that  models  which  utilize  the  basin  geometry 
and  rainfall  data  to  a  maximum,  but  which  other- 
wise contain  few  parameters,  can  be  successful. 
(Author's  abstract) 
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This  work  develops  a  unified  theory  for  the  estima- 
tion of  both  total  rainfall  from  an  individual  con- 
vective storm  over  its  lifetime  and  the  areawide 
instantaneous  rainfall  from  a  multiplicity  of  such 
storms  by  use  of  measurements  of  the  areal  cover- 
age of  the  storms  within  a  threshold  rain  intensity 
isopleth  or  the  equivalent  threshold  radar  reflectiv- 
ity. The  method  is  based  upon  the  existence  of  a 
well-behaved  probability  density  function  (pdf)  of 
rain  rate  either  from  the  many  storms  at  one  instant 
or  from  a  single  storm  during  its  life.  In  the  first 
method,  the  lifetime  storm  rainfall  volume  is 
V  =  ((A(tau))T)S(tau),  where  (A(tau))  is  the  aver- 
age storm  area  over  the  life  of  the  storm  of  dura- 
tion, T  in  which  R  is  greater  than  tau  and  the 
bracketed  term  is  the  area  time  integral.  In  the 
second  method,  the  instantaneous  area  rain  rate, 
(R)  =  F(tau)S(tau),  where  F(tau)  is  the  fractional 
observed  area  with  R  greater  than  t.  In  both  meth- 
ods, S(tau)  is  the  climatological  rain  rate  for  the 
regime  divided  by  the  relative  frequency  with 
which  R  is  greater  than  tau.  For  thresholds  ex- 
ceeding some  minimum  value,  S(tau)  is  essentially 
linear  with  tau  for  the  kind  of  lognormal  pdf  which 
characterizes  convective  rain,  and  is  constant  for 
specified  tau.  Thus  both  the  lifetime  V  of  the 
individual  storm  and  the  instantaneous  (R)  for  a 
multiplicity  of  storms  are  linear  functions  of  A(tau) 
and  F(tau),  respectively.  Because  the  autocorrela- 
tion time  of  the  areawide  rain  rate  of  convective 
storms  in  areas  in  access  of  10,000  square  km  is 
about  5-6  hours,  the  snapshot  (R)  is  representative 
of  the  rain  for  a  few  hours.  This  enhances  the 
accuracy  of  snapshot  measurements  for  climate 
purposes  and  also  extends  their  utility  to  smaller 
time/space  problems  such  as  hydrology  and  nu- 
merical weather  prediction.  (See  also  W90-07588) 
(Author's  abstract) 
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Estimates  of  instantaneous  area  average  rain  rate 
((R)  in  millimeters  per  hour)  are  obtained  with  5-10 
percent  accuracy  over  a  large  domain  simply  by 
measuring  (1)  the  fraction  of  the  area,  F(tau),  cov- 
ered by  rain  intensity  greater  than  a  selected 
threshold  tau  and  (2)  the  average  precipitating 
cloud  top  heights.  In  order  to  achieve  this  high 
accuracy  the  domain  has  to  be  large  enough  (about 
10,000  square  km)  to  include  a  representative 
sample  of  rain  cells  in  different  stages  of  their  life 
cycle,  and  the  measurement  of  the  threshold  rain 
intensity  (tau)  has  to  be  unbiased.  This  Height- 
Area  Rainfall  Threshold  (HART)  method  was 
tested  with  radar  data  of  convective  rains  from 
Global  Atmospheric  Research  Program  Tropical 
Atlantic  Experiment  phase  3,  South  Africa,  west 
Texas,  and  a  small  sample  from  Darwin,  Australia. 
The  results  from  the  locations  were  found  to  be 
consistent  and  physically  plausible.  The  cloud  base 
temperature  seems  to  play  a  major  role  in  the 
determination  of  the  constants  of  the  HART 
method.  The  (R)-F(tau)  relations  were  found  to  be 
rather  insensitive  to  variations  in  the  Z-R  relation- 
ships. However,  any  bias  in  the  measurement  of  tau 
causes  a  similar  bias  in  the  derived  (R).  HART 
makes  possible  the  accurate  estimation  of  instanta- 
neous rainfall  from  space  when  measuring  the  area 
and  height  of  the  convective  rain  systems  with 
radar.  Passive  microwave  observations  may  also  be 
used  over  the  ocean  at  wavelengths  which  allow 
setting  a  specified  rain  rate  threshold,  and  when 
accompanied  by  infrared  measurements  of  storm 
top  temperatures.  Over  tropical  ocean  domains  of 
the  order  of  10,000  square  km  or  greater,  the 
autocorrelation  time  of  about  6  hours  permits  the 
area  average  instantaneous  rate  to  represent  the 
rate  for  a  few  hours.  (See  also  W90-07587)  (Au- 
thor's abstract) 
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Nonuniform  rain  rates  within  a  field  of  view 
(FOV)  and  a  nonlinear  rain  rate-microwave  tem- 
perature (R-T)  relation  lead  to  a  bias  in  the  estima- 
tion of  areal  average  rain  rate  from  spaceborne 
microwave  measurements.  This  bias  was  estimated 
from  rain  rate  data  collected  during  the  Global 
Atmospheric  Research  Program  Atlantic  Tropical 
Experiment  (GATE)  using  a  R-T  relation  which  is 
derived  from  model  results.  The  bias  is  about  25 
percent  (30  percent)  for  a  footprint  size  of  8  km 
and  increases  to  about  40  percent  (45  percent)  for  a 
footprint  size  of  40  km  for  phase  I  (II)  of  GATE. 
In  the  large  FOV  limit  of  280  km  footprint  size,  the 
bias  is  48  percent  (50  percent).  An  experiment  was 
performed  in  which  the  biases  calculated  from 
phase  I  were  applied  to  phase  II  for  different  rain 
rate  categories.  The  empirical  correction  works 
quite  well.  An  approximate  formula  which  takes 
account  of  the  effect  of  spatial  inhomogeneity 
within  the  FOV  and  a  nonlinear  R-T  relations  is 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 

derived.  The  bias  formula  is  applied  to  rain  field 
models.  For  a  rain  field  model  where  the  autocor- 
relation function  is  defined  by  an  exponential,  the 
dependence  of  the  bias  on  the  ratio  of  the  FOV 
size  and  the  e-folding  scale  is  very  similar  to  those 
calculated  from  the  GATE  data.  For  a  Poisson 
process  rain  field  model  the  bias  formula  shows  an 
inverse  dependence  on  the  probability  of  rain.  In 
this  context,  the  lower  percent  bias  for  phase  I  of 
GATE  can  be  understood  in  terms  of  the  higher 
probability  of  rain  during  the  same  period.  (Au- 
thor's abstract) 
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A  comparison  of  rain  rates  retrieved  from  the 
Nimbus  5  electronically  scanning  microwave  radi- 
ometer (ESMR  5)  brightness  temperatures  and  ob- 
served from  shipboard  radars  during  the  Global 
Atlantic  Tropical  Experiment  (GATE)  phase  I 
shows  that  the  beam  filling  error  is  the  major 
source  of  discrepancy  between  the  two.  When 
averaged  over  a  large  scale  (the  GATE  radar 
array,  400  km  in  diameter),  the  beam  filling  error  is 
quite  stable,  being  50  percent  of  the  observed  rain 
rate.  This  suggests  the  simple  procedure  of  multi- 
plying retrieved  rain  rates  by  2  (correction  factor). 
A  statistical  model  of  the  beam  filling  error  is 
developed  by  envisioning  an  idealized  instrument 
field-of-view  that  encompasses  an  entire  gamma 
distribution  of  rain  rates.  A  modeled  correction 
factor  near  2  is  found  for  rain  rate  and  temperature 
characteristics  consistent  with  GATE  conditions. 
The  statistical  model  also  suggests  that  (1)  the 
correction  factor  varies  from  1.5  to  2.5  for  sup- 
pressed to  enhanced  tropical  convective  regimes 
and  (2)  decreases  to  1.5  as  the  freezing  level  and 
average  depth  of  the  rain  column  decreases  to  2.5 
km.  (Author's  abstract) 
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Estimates  of  monthly  average  rainfall  based  on 
satellite  observations  from  a  low  Earth  orbit  will 
differ  from  the  true  monthly  average  because  the 
satellite  observes  a  given  area  only  intermittently. 
This  sampling  error  inherent  in  satellite  monitoring 
of  rainfall  would  occur  even  if  the  satellite  instru- 
ments could  measure  rainfall  perfectly.  The  size  of 
this  error  for  a  satellite  system  being  studied  at 
NASA,  the  Tropical  Rainfall  Measuring  Mission 
(TRMM)  is  estimated.  The  statistical  description  of 
rainfall  on  scales  from  1  to  1000  km,  based  on 
rainfall  data  from  the  Global  Atmospheric  Re- 
search Project  Atlantic  Tropical  Experiment 
(GATE),  is  examined  in  detail.  A  TRMM-like 
satellite   is   flown   over  a  two-dimensional   time- 


evolving  simulation  of  rainfall  using  a  stochastic 
model  with  statistics  tuned  to  agree  with  GATE 
statistics.  The  distribution  of  sampling  errors  found 
from  many  months  of  simulated  observations  is 
found  to  be  nearly  normal,  even  though  the  distri- 
bution of  area-averaged  rainfall  is  far  from  normal. 
For  a  range  of  orbits  likely  to  be  employed  by 
TRMM,  sampling  error  is  found  to  be  less  than  10 
percent  of  the  mean  for  rainfall  averaged  over  a 
500  x  500  square  km  area.  (Author's  abstract) 
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Simulations  based  on  a  month  of  radar  data  from 
the  Patrick  Air  Force  Base  radar  in  Florida  give 
the  following  results  for  the  estimation  of  daily 
rainfall  amounts  over  the  124,000  square  km  area 
covered  by  the  radar:  (1)30  minute  sampling  by  a 
perfect  satellite  sensor  will  increase  the  rainfall 
measurement  error  by  7  percent  compared  with  5 
minute  radar  sampling,  (2)if  the  instrument  is  only 
able  to  determine  the  raining  area  and  a  good 
climatological  rainfall  rate  is  available,  then  the 
measurement  error  is  increased  to  35  percent,  and 
(3)  exceptionally  dense  gage  networks  are  needed 
to  estimate  daily  convective  rainfall  (for  example,  a 
network  with  625  square  km  per  gage  would  be 
required  to  equal  a  minute  rain-area-only  tech- 
nique). For  monthly  areal  mean  rainfall,  the  pro- 
posed Tropical  Rain  Measuring  Mission  (TRMM) 
sampling  strategy  with  a  perfect  satellite  sensor 
gives  errors  of  the  order  of  22  percent.  A  30 
minute  rain-area-only  technique  combined  with  a 
good  climatological  rainfall  rate  yields  an  error  of 
at  least  32  percent.  The  main  contribution  of 
TRMM  could  be  to  provide  good  estimates  of  the 
mean  climatological  rainfall  rate  (given  that  it  is 
raining),  which  could  then  be  used  with  the  geosta- 
tionary weather  satellite  to  provide  the  required 
monthly  area  rainfall  estimates.  (Author's  abstract) 
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Recent  studies  have  shown  that  the  fraction  of  an 
area  with  rain  intensity  above  a  fixed  threshold  is 
highly  correlated  with  the  area-averaged  rain  rate. 
To  estimate  the  fractional  rainy  area,  a  logistic 
regression  model,  which  estimates  the  conditional 
probability  that  the  rain  rate  over  an  area  exceeds  a 
fixed  threshold  given  the  values  of  related  covar- 
iants,  is  developed.  The  problem  of  dependency  in 
the  data  in  the  estimation  procedure  is  bypassed  by 
the  method  of  partial  likelihood.  Analyses  of  simu- 
lated scanning  multichannel  microwave  radiometer 
and  observed  electrically-scanning  microwave  ra- 
diometer data  during  the  Global  Atlantic  Tropical 
Experiment  (GATE)  period  show  that  the  use  of 
logistic  regression  in  pixel  classification  is  superior 
to  multiple  regression  in  predicting  whether  rain 


rate  at  each  pixel  exceeds  a  given  threshold.  Appli- 
cation of  these  regression  techniques  to  simulated 
scanning  multichannel  microwave  radiometry 
(SMMR)  and  the  actual  electrically  scanning 
microwave  radiometry  (ESMR  5)  data  during  the 
GATE  period  indicates  that  accurate  covariate 
information  consisting  of  microwave  brightness 
temperatures  at  various  frequencies  can  lead  to 
precise  prediction  of  exceedance.  The  logistic  re- 
gression model  is  also  applicable  for  noisy  covar- 
iants  provided  that  the  noise  level  is  not  very  high. 
Fluctuations  in  meteorological  parameters  are  of 
the  order  of  a  few  degrees  Kelvin.  Hence,  variabi- 
lities of  meteorological  parameters  must  be  ac- 
counted for  if  the  logistic  regression  is  to  be  ap- 
plied to  estimate  rain  rate  space.  (Author's  ab- 
stract) 
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The  rainfall  event  of  19  May  1989  in  West  York- 
shire, England,  was  clearly  extreme.  Very  intense 
rainfall  is  required  to  trigger  the  landslips,  river 
bank  erosion  and  widespread  flooding  which  re- 
sulted. There  are  no  means  by  which  the  peak 
rainfall  intensity  can  be  calculated  retrospectively; 
estimates  from  weather  radar,  while  giving  a  good 
indication  of  timing  and  the  spatial  extent  of 
storms,  often  produce  only  a  poor  indication  of 
rainfall  amounts.  Other  indirect  evidence,  from 
river  flows,  reservoir  levels  and  geomorphological 
response,  provide  only  rough  guesses.  The  only 
raingage  at  the  center  of  the  storm  measured  in 
excess  of  193  mm,  which  probably  fell  in  about 
two  hours.  While  there  is  no  specific  evidence  to 
disprove  this  rainfall  total,  many  meteorologists 
are  convinced  only  by  a  level  of  corroboration 
which,  for  this  event,  is  not  available.  (Author's 
abstract) 
W90-07596 


REGIONAL  ANALYSES  OF  PRECIPITATION 
ANNUAL  MAXIMA  IN  WASHINGTON  STATE. 

Washington   State   Dept.   of  Ecology,   Olympia. 

Dam  Safety  Section. 

M.  G.  Schaefer. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  1,  p  119-131,  January  1990.  8  fig,  7  tab,  24  ref. 

Descriptors:  'Climatology,  'Data  analysis,  'Mete- 
orology, 'Precipitation,  'Precipitation  rate,  •Re- 
gional analysis,  'Washington,  Annual  precipita- 
tion, Areal  precipitation,  Statistical  analysis. 

In  1981  the  Dam  Safety  Section  of  the  Department 
of  Ecology  embarked  upon  a  program  to  develop 
frequency  based  criteria  for  computing  inflow 
design  floods  for  dams  in  the  state  of  Washington. 
Regional  analyses  of  precipitation  data  were  con- 
ducted using  an  index  flood  type  methodology  and 
probability  weighted  moments  parameter  estimates 
for  the  generalized  extreme  value  distribution. 
Annual  maximum  series  data  were  collected  at  115 
stations  for  durations  of  2  and  6  hours  and  at  315 
stations  for  the  24-hour  duration.  Because  the  cli- 
mate in  Washington  varies  from  arid  to  rain  forest, 
the  issues  of  homogeneity  and  region  definition 
posed  major  problems.  Those  problems  were  cir- 
cumvented by  considering  the  state  to  be  a  hetero- 
geneous superregion.  Climatologically  homogene- 
ous subregions  within  the  superregion  were  de- 
fined in  terms  of  mean  annual  precipitation  (MAP) 
rather  than  geographic  location.  The  subregional 
values  of  the  coefficients  of  variation  Cv  and  skew, 
gamma  were  found  to  vary  systematically  with 
MAP  across  the  superregion.  This  allowed  the 
superregional  values  of  Cv  and  gamma  to  be  ex- 
pressed as  continuous  variables  instead  of  conven- 
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tional  fixed  values  and  eliminated  the  boundary 
problems  normally  associated  with  subregion  defi- 
nition. Smaller  values  of  Cv,  and  gamma  were 
associated  with  humid  and  rain  forest  environ- 
ments. All  subregional  solutions  were  within,  or 
near,  the  extreme  value  type  II  family.  (Author's 
abstract) 
W90-07644 


TOPOGRAPHIC  DISTRIBUTION  OF  CLEAR- 
SKY  RADIATION  OVER  THE  KONZA  PRAI- 
RIE, KANSAS. 

California  Univ.,  Santa  Barbara.  Dept.  of  Geogra- 
phy. 

R.  Dubayah,  J.  Dozier,  and  F.  W.  Davis. 
Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  4,  p  679-690,  April  1990.  7  fig,  3  tab,  26  ref. 
NASA  Grant  NAG  5-917. 

Descriptors:  *Model  studies,  *Prairies,  *Solar  radi- 
ation, Albedo,  Clear-sky  radiation,  Optical  depth, 
Sun  angle,  Terrain  slope. 

Concern  over  increasing  human  impacts  on  region- 
al and  global  climate  has  focused  attention  on  the 
use  of  satellite  data  for  obtaining  measurements  of 
surface  parameters,  such  as  evapotranspiration  and 
soil  moisture,  as  inputs  to  regional  and  global  cli- 
mate models.  Incoming  solar  radiation  is  a  key 
fator  in  most  surface  climate  proceses.  The  topo- 
graphic distribution  of  clear-sky  incoming  solar 
radiation  was  analyzed  over  the  tall  grass  Konza 
Prairie,  site  of  FIFE,  the  First  ISLSCP  (Interna- 
tional Satellite  Land  Surface  Climatology  Pro- 
gram) Field  Experiment.  Using  a  two-stream  at- 
mospheric radiation  model  and  digital  elevation 
grids  of  25-,  50-,  and  100-m  grid  spacing,  clear-sky 
radiation  was  simulated  throughout  the  day  for 
three  dates:  December  15,  March  15,  and  June  15. 
Geostatistical  analysis  was  used  to  characterize  the 
spatial  and  temporal  variability  in  modeled  radi- 
ation at  each  grid  spacing.  The  variance  and  spatial 
autocorrelation  of  simulated  incoming  radiation 
depends  on  Sun  angle  and  elevation  grid  spacing. 
The  behavior  of  the  variance  as  a  function  of  Sun 
angle,  optical  depth,  and  mean  terrain  slope  can  be 
explained  by  considering  direct  radiation  variabili- 
ty on  a  simplified  terrain  model  of  uniform  albedo 
where  slopes  are  equal  and  azimuths  are  distribut- 
ed uniformly  in  all  directions.  For  this  constant- 
slope  model  it  can  be  shown  analytically  that  the 
solar  zenith  angle  at  which  variance  is  maximized 
is  a  function  of  optical  depth  only  and  is  independ- 
ent of  elevation,  slope,  and  aspect.  Results  from  the 
two-stream  simulations  support  this  conclusion  and 
suggest  its  applicability  to  real  terrain.  (Author's 
abstract) 
W90-07676 


SULFUR,  NITROGEN,  AND  PH  LEVELS  IN 
WISCONSIN  PRECIPITATION. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07700 


HEAVY  RAINFALL  AT  KHARTOUM  ON  4-5 
AUGUST  1988:  A  CASE  STUDY. 

Sudan  Meteorological  Dept.,  Khartoum  (Sudan). 
A.  M.  A.  Ali. 

Meteorological  Magazine  MTMGA5,  Vol.  118, 
No.  1408,  p  229-235,  November  1989.  10  fig,  1  ref. 

Descriptors:  •Air  masses,  'Excess  rainfall,  'Mete- 
orology, 'Rainstorms,  'Sudan,  Atmospheric  circu- 
lation, Cloudbursts,  Data  interpretation,  Moisture, 
Rainfall  distribution,  Squalls,  Wind. 

The  intertropical  convergence  zone  (ITCZ)  is  a 
narrow  region  where  northerly  and  southerly  tro- 
pospheric  winds  meet.  It  shows  a  discontinuity  of 
moisture  which  in  the  Sudan  is  usually  indicated  at 
the  surface  by  the  location  of  the  1 5  C  dew-point 
isopleth.  On  August  4,  heavy  rainfall  was  regis- 
tered in  north  Sudan  at  Atbara  (64  mm)  and  espe- 
cially Khartoum  (210  mm).  At  Khartoum  the  rain 
fell  in  two  storms,  on  August  4  and  5.  Meteorologi- 
cal factors  involved  in  this  rare  event  were  exam- 
ined using  all  surface  and  upper-air  data  available. 
Rainfall  was  due  to  several  factors,  including:  the 
ITCZ  had  moved  to  an  advanced  northerly  posi- 


tion on  August  4;  a  deep  vortex  developed  to  the 
north  of  Khartoum  as  a  result  of  intense  surface 
heating  coupled  with  an  approaching  trough  at 
upper  levels;  there  was  a  deep  layer  of  vertical 
motion  over  the  Khartoum  area  leading  to  the 
formation  of  massive  cumulonimbus  clouds;  and 
moisture  injection  into  the  area.  Moisture  came 
from  widespread  rainfall  to  the  south  and  south- 
west on  August  3  combined  with  a  deep  layer  of 
strong  southwesterly  winds  which  continued  until 
August  4,  and  from  the  arrival  of  a  line  squall  from 
the  east  into  the  area  2  hours  before  0000  UTC  on 
August  5.  The  joint  effect  of  the  line  squall  and  the 
local  development  of  clouds  which  acted  as  a 
feeding  mechanism  to  the  squall,  were  the  main 
causes  of  the  second  storm.  (VerNooy-PTT) 
W90-07710 


CHARACTERISTICS  OF  CUMULUS  BAND 
CLOUDS  OFF  THE  COAST  OF  HAWAn. 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

G.  B.  Raga,  J.  B.  Jensen,  and  M.  B.  Baker. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 

Vol.  47,  No.  3,  p  338-355,  February  1990.  16  fig,  43 

ref.  NSF  grant  ATM  8420816. 

Descriptors:  'Cloud  physics,  'Clouds,  'Hawaii, 
'Meteorology,  'Remote  sensing,  'Weather,  Cloud 
bands,  Convection,  Convergence,  Data  acquisition, 
Data  interpretation,  Entrainment,  Inversions, 
Model  studies,  Thermodynamics,  Tradewinds. 

Aircraft  observations  from  seventeen  cumulus  cells 
within  cloud  bands  observed  off  the  east  coast  of 
Hawaii  during  the  Joint  Hawaii  Warm  Rain 
Project  (JHWRP)  of  1985  were  analyzed.  Low 
level  convergence  generated  by  the  encounter  of 
the  tradewinds  and  the  island  determines  the  loca- 
tion of  the  initial  convection.  However,  the 
upward  momentum  below  cloud  base  seems  to  be 
less  important  in  the  subsequent  evolution  of  the 
bands  than  buoyancy  associated  with  latent  heat 
release.  Entrainment  into  the  clouds  occurs  at  all 
levels,  and  almost  all  cloudy  parcels  below  the 
trade  inversion  are  moving  upwards.  While  evapo- 
rative cooling  does  not  seem  to  enhance  entrain- 
ment below  the  inversion,  it  does  play  a  role  in  the 
descent  of  cloud  top  air  to  the  bottom  of  the 
inversion.  Despite  the  existence  of  undiluted  cores, 
the  average  thermodynamic  characteristics  of  the 
clouds  below  the  inversion  appear  well  described 
by  a  very  simple,  constant  lateral  entrainment  rate 
parcel  model.  In-cloud  and  near  environment  verti- 
cal fluxes  of  mass,  water,  heat,  and  horizontal 
momentum  were  used  to  estimate  the  band  cloud 
impacts  on  vertical  profiles  of  these  tracers  in  the 
cloud  and  above  cloud  layers.  Results  from  three- 
dimensional  simulations  of  the  Hawaiian  bands 
show  that  the  flow  in  the  along-band  direction  is 
strongest  between  the  surface  and  250  m,  well 
below  cloud  base.  Within  the  cloud  layer,  the  flow 
is  basically  across  the  bands.  Thus  the  along-band 
contribution  is  not  expected  to  be  significant  com- 
pared to  the  outflow  in  the  plane  perpendicular  to 
the  bands.  (Author's  abstract) 
W90-07735 


ESTIMATION  OF  MEAN  RAIN  RATE:  APPLI- 
CATION TO  SATELLITE  OBSERVATIONS. 

Maryland  Univ.,  College  Park.  Dept.  of  Mathe- 
matics. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-07825 


SHORT-DURATION  RAINFALLS  IN  ITALY. 

Palermo  Univ.  (Italy).  1st.  di  Idraulica. 

G.  B.  Ferreri,  and  V.  Ferro. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  116,  No.  3,  p  430-435,  March  1990. 

2  fig,  1  tab,  9  ref,  append. 

Descriptors:  'Drainage  systems,  'Italy,  'Mathe- 
matical models,  'Model  studies,  'Rainfall,  Rain 
gages,  Sardinia,  Sicily. 

Drainage  system  design  is  generally  based  on 
knowledge  of  short-duration  rainfall  with  a  fixed 
return  period.  Using  selected  Sicilian  short-dura- 
tion rainfall  data,  the  authors  test  the  independence 
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of  short-duration  rainfalls  and  geographical  factors 
was  tested.  The  applicability  of  Bell's  rainfall-dura- 
tion relationship  in  Sicily  and  Sardinia  was  veri- 
fied. For  each  island,  an  exponential  relationship 
was  proposed  between  the  mean  value  of  the  ratio 
of  the  t-min  rainfall  to  the  60-minute  rainfall 
sample  and  the  duration  t.  These  relationships  give 
values  approximately  equal  to  those  calculated  by 
Bell's  relationship,  and  seem  to  confirm  the  inde- 
pendence of  short  duration  rainfall  depth-duration 
relationships  from  geographic  factors.  (Author's 
abstract) 
W90-07834 


TIME-MEAN  PRECIPITATION  AND  VERTI- 
CAL MOTION  PATTERNS  OVER  THE 
UNITED  STATES. 

Maryland  Univ.,  College  Park.  Cooperative  Inst, 
for  Climate  Studies. 
H.  M.  Van  den  Dool. 

Tellus  TELLAL,  Vol.  42A,  No.  1,  p  51-64,  Janu- 
ary 1990.  4  fig,  6  tab,  21  ref,  append. 

Descriptors:  'Flow  equations,  'Mathematical 
models,  'Meteorology,  'Precipitation,  'Rainfall 
distribution,  'Vertical  flow,  'Weather  patterns, 
Climatic  data,  Maps,  Mean  flow  vorticity  fluxes, 
Statistical  analysis,  Transient  eddy  vorticity  fluxes. 

A  post-initialize  set  of  global  atmospheric  gridded 
data,  generated  at  the  National  Meteorological 
Center,  is  used  to  calculated  monthly  mean  vertical 
motion  at  500  millibars  (mb)  for  all  months  in  1984- 
1986.  Various  methods,  such  as  those  based  on  the 
continuity  (the  best  and  easiest)  and  vorticity  equa- 
tions are  used  to  calculate  monthly  mean  vertical 
motion  (mmvm).  The  mmvm  fields  are  correlated 
with  colocated  monthly  precipitation  collected  in 
raingauges  and  averaged  over  Climate  Divisions  in 
the  United  States.  The  correlation  for  the  United 
States  as  a  whole  is  negative,  the  coefficient  rang- 
ing from  about  -0.6  in  winter  to  small  negative 
values  in  summer.  Statistical  significance  is  reached 
in  10  out  of  12  months.  The  vorticity  equation  is 
used  to  decompose  mmvm  into  contributions  from 
mean  flow  and  transient  eddy  vorticity  fluxes,  re- 
spectively. The  transient  eddy  fluxes  are  smaller  by 
a  factor  of  two  and  nearly  opposite  to  the  mean 
flow  fluxes,  and  seem  to  force  vertical  motions  that 
are  roughly  out  of  phase  with  the  precipitation 
field.  Using  mean  flow  fluxes  only  and  accepting 
geostrophic  constraints,  the  results  deteriorate. 
The  above  results  are  true  for  3-year  monthly 
means,  as  well  as  for  departures  from  climatology 
(anomalies).  Statistics  for  the  3-year  period,  and 
some  examples  in  map-form  are  presented.  (Au- 
thor's abstract) 
W90-07948 


RAINFALL  AND  SALINTTY  OF  A  SAHELIAN 
ESTUARY  BETWEEN  1927  AND  1987. 

Centre    de     Recherches    Oceanographiques     de 

Dakar-Thiaroye  (Senegal). 

For  primary  bibliographic  entry  see  Field  2L. 
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STORM-RUNOFF  GENERATION  IN  THE  PER- 
MANENTE  CREEK  DRAINAGE  BASIN,  WEST 
CENTRAL  CALIFORNIA-AN  EXAMPLE  OF 
FLOOD-WAVE  EFFECTS  ON  RUNOFF  COM- 
POSITION. 

Geological  Survey,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-07994 


EFFECT  OF  TROPICAL  ATLANTIC  ANOMA- 
LIES UPON  GCM  RAIN  FORECASTS  OVER 
THE  AMERICAS. 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Dept.  of  Meteorology. 

J.  Buchmann,  J.  Paegle,  L.  E.  Buja,  and  R.  E. 

Dickinson. 

Journal  of  Climate  JLCLEL,  Vol.  3,  No.  2,  p  189- 

208,  February  1990.  17  fig,  14  ref.  NSF  grants  INT 

8602690,  ATM  861 1951,  and  ATM  8905369. 

Descriptors:  'Climatology,  'Model  studies,  'Pre- 
cipitation,   'Tropic   zone,    'Weather   forecasting, 
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Group  2B — Precipitation 

•Weather  patterns,  Atlantic  Ocean,  Atmospheric 
circulation,  Drought,  General  Circulation  model. 
Heating  anomalies,  Meteorological  data,  North 
America,  South  America,  Water  temperature. 

Severe  droughts  over  easter   sections  of  North 
America  and  central  sections  of  South  America  in 
1986    and    1988    were    characterized    by    above- 
normal  tropical  Atlantic  sea  surface  temperatures 
and  convection.  The  response  of  a  general  circula- 
tion model  to  positive  heating  anomalies  in  the 
tropical  Atlantic  sector  was  investigated.  An  8- 
case  control  ensemble  of  30  day  global  predictions 
was  made  starting  from  the  atmospheric  state  ob- 
served on  January  1  of  each  year  from  1977-84. 
These  8  cases  were  integrated  in  an  experimental 
ensemble  that  was  identical  to  the  first  control 
ensemble,  except  that  a  heating  term  was  added  to 
the  thermodynamic  equation  in  a  region  centered 
at  30  degrees  W,  6.6  degrees  N,  in  order  to  simu- 
late the  latent  heating  of  enhanced  tropical  Atlan- 
tic convection.  In  the  third  ensemble  the  heating 
was  centered  at  6.6  S.  Both  heated  ensembles  pro- 
duced  reductions  of  forecast  precipitation   over 
most  of  North  and  South  America.  The  greatest 
precipitation   reductions   were   forecast  over  the 
southern  and  eastern  U.S.  The  South  American 
response  was  more  sensitive  to  the  placement  ot 
the  heating  anomaly.  When  the  anomaly  was  locat- 
ed north  of  the  equator,  drying  occurred  over 
northeast   Brazil;   this   region   received   increased 
rainfall  when  the  anomaly  was  located  south  ot  the 
equator.  Both  experiment  ensembles  displayed  a 
region  of  reduced  rainfall  over  the  Andes  Moun- 
tains and  southern  portions  of  Brazil.  Usage  of  real 
initial  data  and  an  ensemble  of  cases  permits  one  to 
draw  quantitatively  meaningful  estimates  of  the 
time  scale  of  response  and  case-to-case  variability. 
For  the  tested  cases,  the  South  American  response 
was  evident  by  day  5,  but  exhibited  substantial 
intersample  variability.  The  model  drying  effects 
can  be  explained  only  partly  by  enhanced  local 
subsidence;  much  of  the  rainfall  reduction  appears 
to  be  related  to  a  reorientation  of  the  synoptic 
scale  wave  pattern  in  which  the  lower  tropospher- 
ic  circulation  is  unfavorable  for  water  vapor  inflow 
from  source  regions  over  the  tropical  Atlantic  and 
Amazon  Basin.  (Author's  abstract) 
W90-08003 

PRECIPITATION  CLIMATOLOGY  OF  5-DAY 
PFRIODS 

National  Meteorological  Center,  Washington,  DC. 

Climate  Analysis  Center. 

E.  S.  Epstein,  and  A.  G.  Barnston 

Journal  of  Climate  JLCLEL,  Vol.  3,  No.  2,  p  218- 

236,  February  1990.  23  fig,  9  ref. 

Descriptors:  'Climatology,  *Precipitation,  'Rain- 
fall distribution,  'Weather  forecasting,  Data  inter- 
pretation, Graphical  analysis,  Markov  chain 
model,  Meteorological  data. 

A  precipitation  climatology  was  developed  for  the 
relative  frequencies  of  zero,  one,  or  two  or  more 
days  with  measurable  precipitation  within  5-day 
periods   In  addition,  the  distribution  of  precipita- 
tion amounts  is  given  for  the  one  wet  day  in  five 
and  for  the  more  than  one  wet  day  in  five  catego- 
ries The  purpose  of  the  climatology  is  to  provide 
background  for  the  development  and  introduction 
of  extended-range  (6-10  day  forecast  period)  pre- 
cipitation forecasts  in  terms  of  the  probabilities  ot 
the  three  categories.  The  climatology  is  based  on 
36  years  of  precipitation  data  at  146  stations  in  the 
contiguous  U.S.  Details  of  the  treatment  of  the 
data  are  provided.  Diagrams  are  developed  to  dis- 
play the  seasonal  patterns  of  frequency  and  amount 
for  individual  stations.  The  frequency  diagram  is  a 
nomogram  based  on  a  simple  Markov  chain  model 
for  precipitation  occurrences.  It  can  be  used  to 
infer--from  the  frequencies  of  0  and  exactly  1  wet 
day   in   5~single-day   climatological   precipitation 
probabilities  or  the  probabilities  conditional  on  pre- 
cipitation falling  on  the  previous  day  (or  to  inter- 
from  the  daily  climatology  and  knowledge  of  the 
persistence-the  probability  of  the  three  categories 
of  the  5-day  period).  These  diagrams  are  useful  for 
describing  and  comparing  precipitation  c hmatolo- 
eies  and  should  aid  the  forecaster  in  making  and 
interpreting  probability  forecasts  of  precipitation 
frequency  for  the  6-10  day  period,  where  day-by- 
daV  forecasts  are  unfeasible.   (Author  s  abstract) 


W90-08004 

VARIATION  IN  UNITED  STATES  CLOUDI- 
NESS AND  SUNSHINE  DURATION  BETWEEN 
1950  AND  THE  DROUGHT  YEAR  OF  1988. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Silver  Spring,  MD.  Air  Resources  Lab. 

Journal"^ Climate  JLCLEL,  Vol.  3,  No.  2,  p  296- 
308,  February  1990.  1 1  fig,  4  tab,  29  ref. 

Descriptors:  'Climatology,  'Cloud  coyer, 
•Drought,  *Meteorology,  'Sunshine  duration, 
•Weather  patterns,  Correlation  analysis,  El  Nino/ 
Southern  Oscillation,  Precipitation,  Seasonal  varia- 
tion. 


The  variations  in  United   States  cloudiness  and 
sunshine  duration  are  examined  for  the  years  1950- 
88    During  this  period,  the  correlation  between 
annual  values  of  cloudiness  and  sunshine  duration 
within  the  contiguous  U.S.  was  -0.86,  significant  at 
the  1%  level.  The  years  of  maximum  cloudiness 
and  minimum  sunshine  duration  were   1972  and 
1982,  when  strong  El  Ninos  began.  The  year  ot 
maximum   sunshine   duration   was    1988,  but   the 
years  of  minimum  cloudiness  were  1952-56  (mmi 
dust  bowl);  the  discrepancy  is  a  result  of  the  great- 
er long-term  increase  in  cloudiness  than  decrease  in 
sunshine  duration.  In  the  spring  of  1988  there  were 
anomalous  values  of  cloudiness  (below  average) 
and  sunshine  duration  (above  average)  m  north 
central,  south  central  and  southeast  regions  ot  the 
U  S     the  deviations   from   average   approaching 
10%  In  the  summer  of  1988  these  deviations  were 
anomalous  only  in  north  central  and  northwest 
regions    Despite  the  low  value  of  cloudiness  m 
1988    based   on  this  analysis  the  cloudiness  in- 
creased  by   2.0    +/-1.3%   between    1950-68   and 
1970-88  (corresponding  to  a  percentage  increase  ot 
3  5%    since    the    average    cloudiness    was    58%, 
during  1950-88).  The  increase  in  cloudiness  was 
close  to  2%  in  all  6  regions  of  the  country,  and 
significant  at  the  5%  level  in  all  regions  except  the 
southeast.  Most  of  the  increase  in  cloudiness  was  in 
autumn,  with  a  negligible  increase  in  spring.  The 
decrease  in  U.S.  sunshine  duration  between  1950- 
68  and   1970-88,  however,  is  only  -0.8   +/-|-2% 
(corresponding  to  a  percentage  decrease  of  -1.2% 
since   the   average   sunshine   duration   was   63% 
during  1950-88).  The  difference  between  cloudi- 
ness increase,  and  sunshine  duration  decrease  is 
most  apparent  in  the  west  and  may  be  due  in  part 
to  an  increase  in  cirrus  not  thick  enough  to  turn  oil 
the  sunshine  recorder.  There  has  been  a  correlation 
of  0  79  (significant  at  the  1%  level)  between  annual 
cloudiness  and  precipitation  within  the  U.S.  during 
1950-88    but    the    correlation    of   -0.43    between 
annual  cloudiness  and  surface  temperature  (above- 
average  cloudiness  associated  with  below-average 
temperature)  is  not  quite  significant  at  the   5% 
level  There  is  a  possible  relation  between  the  198/ 
El  Nino  and  U.S.  cloudiness  and  sunshine  duration. 
(Author's  abstract) 
W90-08006 

ANALYSIS  OF  THE  THRESHOLD  METHOD 
FOR    MEASURING    AREA-AVERAGE    RAIN- 

Maryland  Univ.,  College  Park.  Dept.  of  Mathe- 
matics. 

B.  Kedem,  L.  S.  Chiu,  and  Z  Kami. 
Journal  of  Applied  Meteorology ■  i  AMO AX,  Vol. 
29  No  1,  p  3-20,  January  1990.  12  fig,  5  tab,  10  ref. 


illustrated  by  certain  slope  surfaces  obtained  from 
three  specific  distributions:  the  lognormal,  gamma, 
and  inverse  Gaussian  distributions.  The  densities  ot 
these  distributions  display  different  tail  behavior 
and  thus  cover  a  fairly  wide  range  of  phenomena. 
Also     these    three    distributions    are    convenient 
choices  because  they  can  be  reparametenzed  in 
terms  of  the  mean  and  variance  only.  This  tact 
allows  for  comparison  across  distributions  by  refer- 
ring to  the  mean  and  variance  and  avoiding  direct 
reference  to  particular  distribution  parameters.  The 
threshold  level  can  be  chosen  in  an  optimal  way  by 
minimizing  a  certain  distance  function  defined  over 
the  threshold  range.  In  general,  the  threshold  level 
should  not  be  too  far  from  the  mean  rain  rate 
conditional    on    rain.    The    so-called    'threshold 
method'  advocates  measuring  rainfall  from  frac- 
tional area  exploiting  the  observed  linear  relation- 
ship of  the  fractional  area  with  the  area  average 
rain  rate.  The  method  is  potentially  useful  for  the 
estimation   of  rainfall   from   space   via  satellites. 
(Fish-PTT) 
W90-08197 

ECONOMIC  EFFECTS  OF  PRECIPITATION 
ENHANCEMENT  IN  THE  CORN  BELT. 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
mate and  Meteorology  Section. 
For  primary  bibliographic  entry  see  Field  3B. 
W90-08198 

STUDIES  OF  PRECIPITATION  PROCESSES 
IN  THE  TROPOSPHERE  USING  AN  FM-CW 
RADAR.  j  4   „ 

Technische  Hogeschool  Delft  (Netherlands).  Fac- 
ulty of  Electrical  Engineering,  Telecommunication 
and  Remote  Sensing  Technology. 
L.  P.  Ligthart,  and  L.  R.  Nieuwkerk. 
Journal  of  Atmospheric  and  Oceanic  Technology 
JAOTES,  Vol.  6,  No.  5,  p  798-808,  October  1989. 
14  fig,  1  tab,  13  ref. 

Descriptors:  'Atmospheric  water,  'Precipitation, 
•Radar,  'Rainfall  disposition,  'Rainfall  distribu- 
tion, Fluid  drops,  Hydrometeorology,  Polariza- 
tion. 

Radar  probing  of  the  troposphere  has,  for  decades, 
been  an  important  tool  in  the  measurement  of 
atmospheric  phenomena.  In  the  field  of  FM-CW 
tropospheric  radar,  new  breakthroughs  have 
become  possible  due  to  progress  m  FM-CW  radar 
hardware,  in  FM-CW  radar  signal  processing  and 
in  the  availability  of  the  Doppler  polanmetric  hM- 
CW  radar  DARR.  DARR  has  a  high  resolution  in 
range,  Doppler,  and  polarization.  Doppler  resolu- 
tion of  a  few  centimeters  per  second  combined 
with  a  maximum  Doppler  range  of  +/-9  meters 
per  second  can  be  obtained.  Two  mechanical  po- 
larizers, located  directly  behind  the  center  feeds  of 
the  transmit  and  receive  antenna,  were  employed, 
operating  over  polarization  angles  of  plus  or  minus 
90  degrees.  Doppler  and  polarimetnc  reflectivity 
profiles  were  measured.  The  melting  process 
during  stratiform  rain  and  raindrop  size  distribu- 
tion have  been  modeled  and  verified,  based  on 
these  profiles.  The  sensitivity  with  high  resolution 
in  range,  in  Doppler,  and  in  scattering  matrix  char- 
acterization indicates  that  this  radar  can  be  applied 
to  verify  and  evaluate  new  models  for  the  melting 
layer  and  for  the  drop  size  distribution  of  different 
types  of  hydrometeors.  (Fish-PTT) 
W90-08199 


Descriptors:  'Areal  precipitation,  'Rainfall  area, 
•Rainfall  distribution,  'Rainfall  rate,  'Statistical 
analysis,  Satellite  technology. 

Experimental  evidence  shows  that  the  area-aver- 
age rain  rate  and  the  fractional  area  covered  by 
rain  rate  exceeding  a  fixed  threshold  are  highly 
correlated;  that  is,  are  highly  linearly  related.  A 
precise  theoretical  explanation  of  this  fact  is  based 
on  the  observation  that  rain  rate  has  a  mixed 
distribution,  one  that  is  a  mixture  of  a  discrete 
distribution  and  a  continuous  distribution.  Under  a 
homogeneity  assumption,  the  slope  of  the  linear 
relationship  depends  only  on  the  continuous  part 
of  the  distribution  and  as  such  is  found  to  be 
markedly  immune  to  parameter  changes.    I  his  is 


SOURCES  OF  SAHEL  PRECTPITATION  FOR 
SIMULATED  DROUGHT  AND  RAINY  SEA- 
SONS. 

National  Aeronautics  and  Space  Administration, 
New  York.  Goddard  Inst,  for  Space  Studies. 
L  M.  Druyan,  and  R.  D.  Koster. 
Journal  of  Climate  JLCLEL,  Vol.  2,  No.   12    p 
1438-1446,  December  1989.  11  fig,  1  tab,  13  ref. 

Descriptors:  'Africa,  'Climatic  data,  'Deserts, 
•Model  studies,  •Precipitation,  •Precipitation  map- 
ping *Sahel,  Advection,  Continental  hydrology, 
Drought,  Evaporation,  Marine  climates,  Moisture 
availability,  Rainfall  simulation,  Water  vapor. 
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The  sources  of  sub-Saharan  precipitation  were 
studied  using  diagnostic  procedures  integrated  into 
the  code  of  the  Goddard  Institute  for  Space  Stud- 
ies climate  model.  Water  vapor  evaporating  from 
defined  source  regions  was  'tagged,'  allowing  the 
determination  of  the  relative  contributions  of  each 
evaporative  source  to  the  simulated  July  rainfall  in 
the  Sahel.  Two  June-July  simulations  were  studied 
to  compare  the  moisture  sources,  moisture  conver- 
gence patterns  and  the  spatial  variations  of  precipi- 
tation for  rainy  and  drought  conditions.  Results  for 
this  case  study  indicate  that  patterns  of  moisture 
convergence  and  divergence  over  Africa  had  a 
stronger  influence  on  model  rainfall  over  the  sub- 
Sahara  than  did  evaporation  rates  over  the  adja- 
cent oceans  or  moisture  advection  from  ocean  to 
continent.  While  local  continental  evaporation 
contributed  significant  amounts  of  water  to  Sahe- 
lian  precipitation  in  the  'rainy'  simulation,  moisture 
from  the  Indian  Ocean  did  not  precipitate  over  the 
Sahel  in  either  case.  (Author's  abstract) 
W9O-O8200 


HARMONIC  ANALYSIS  OF  THE  SEASONAL 
CYCLE  IN  PRECIPITATION  OVER  THE 
UNITED  STATES:  A  COMPARISON  BETWEEN 
OBSERVATIONS  AND  A  GENERAL  CIRCULA- 
TION MODEL. 

State  Univ.  of  New  York  at  Stony  Brook.  Inst,  for 
Atmospheric  Sciences. 
K.  I.  Kirkyla,  and  S.  Hameed. 
Journal  of  Climate  JLCLEL,  Vol.  2,  No.  12,  p 
1463-1475,  December  1989.  13  fig,  10  ref. 

Descriptors:  'Frequency  analysis,  'Hydrologic 
models,  'Precipitation,  'Seasonal  variation,  At- 
mospheric circulation,  Climatology,  Comparison 
studies,  Model  studies,  Rainfall  area,  United  States. 

Harmonic  analysis  has  been  employed  to  study  the 
seasonal  variation  of  precipitation  over  the  conter- 
minous United  States,  using  precipitation  values 
obtained  from  a  version  of  the  Oregon  State  Uni- 
versity general  circulation  model  and  observational 
gridded  data.  Maps  of  the  first,  second,  and  third 
harmonic  amplitudes  and  phases  provide  a  useful 
source  of  comparison  between  model  output  and 
observational  data.  Results  indicate  that  the 
method  of  harmonic  analysis  allows  a  more  analyt- 
ical comparison  between  model  predictions  and 
data  than  the  conventional  approach  of  represent- 
ing the  annual  march  in  the  form  of  a  curve  of 
mean  monthly  rainfall  amounts.  The  method  delin- 
eates regional  boundaries  of  the  various  precipita- 
tion regimes  in  the  United  States.  The  general 
circulation  model  captures  a  significant  amount  of 
the  regional  detail  in  precipitation  climatology 
when  its  results  are  decomposed  by  harmonic  anal- 
ysis. (Author's  abstract) 
W90-08201 


STORM  RUNOFF  SIMULATION  USING  AN 
ANTECEDENT  PRECIPITATION  INDEX  (API) 
MODEL. 

Oregon  State  Univ.,  Corvallis.   Dept.   of  Forest 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08221 


DETAIXED  DELIMITATION  OF  RAINFALL 
REGIONS  IN  SOUTHERN  AFRICA. 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 
Dept.  of  Agricultural  Engineering. 
M.  C.  Dent,  S.  D.  Lynch,  and  H.  Tarboton. 
Water   SA   WASADV,   Vol.    16,   No.    1,   p    1-4, 
January  1990.  3  fig,  16  ref. 

Descriptors:  'Climatic  data,  'Climatology,  'Digi- 
tal map  data,  'Hydrological  regime,  'Precipita- 
tion, 'Precipitation  mapping,  'Rainfall  area, 
•South  Africa,  Agricultural  engineering,  Agricul- 
tural watersheds,  Altitude,  Boundary  conditions, 
Computers,  Continental  hydrology,  Rainfall  distri- 
bution, Topography. 

The  concept  of  a  homogeneous  rainfall  region  is 
particularly  useful  for  hydrological  studies  in  the 
fields  of  agriculture  and  engineering.  With  the 
enhancement  of  computer  power,  digitizers,  and 
enlarged  data  sets,  the  delimitation  of  rainfall  re- 


gions in  South  Africa  has  become  both  desirable 
and  possible  with  greater  detail  and  accuracy  than 
previously.  In  a  recent  study,  712  homogeneous 
rainfall  regions  were  delimited  according  to  the 
following  criteria:  mean  annual  precipitation 
(MAP);  altitude;  aspect;  topographic  complexity; 
and  agricultural  population  distribution.  A  data 
base  of  altitude  points  spaced  at  one  minute  of  a 
degree  and  over  5,000  rainfall  stations  with  more 
than  10  years  of  record  was  used.  A  digital,  classi- 
fied image  of  altitude  upon  which  was  superim- 
posed the  MAP  at  each  station,  provided  the  basis 
for  a  careful  manual  pattern  recognition  exercise  to 
delimit  the  rainfall  regions.  The  boundary  points  of 
the  712  regions  have  been  digitized  and  are  stored 
in  coordinates  of  latitude  and  longitude.  It  is  there- 
fore possible  to  plot  maps  of  any  scale  and  projec- 
tion. The  results  of  this  comprehensive  study  are 
already  proving  valuable  in  a  wide  range  of  appli- 
cations. (Author's  abstract) 
W90-08226 


THUNDERSTORM  CLEMATOLOGICAL  RE- 
SEARCH IN  GREAT  BRITAIN  AND  HtELAND: 
A  PROGRESS  REPORT  AND  AIMS  FOR 
FUTURE  STUDY. 

Tornado  and  Storm  Research  Organisation,  Cor- 
sham  (England).  Thunderstorm  Div. 
K.  O.  Mortimore. 

Weather  WTHRAL,  Vol.  45,  No.  1,  p  21-27,  Janu- 
ary 1990.  3  fig,  14  ref. 

Descriptors:  'Climatology,  'England,  'Ireland, 
'Meteorological  data  collection,  'Meteorology, 
•Scotland,  'Thunderstorms,  'Wales,  Electric 
power  production,  Foreign  research,  Geographic 
information  systems,  Information  exchange,  Insur- 
ance, Lightning,  Marine  climates,  Networks,  Re- 
search priorities,  Risks,  Statistics,  Synoptic  analy- 


Thunderstorm  research  in  Great  Britain  and  Ire- 
land has  progressed  from  a  few  limited  studies 
during  the  latter  half  of  the  19th  century  to  the 
long-running  investigations  carried  out  by  the 
Thunderstorm  Census  Organisation  from  1924  to 
1982,  by  the  Electrical  Research  Association  from 
1948  to  1974,  and  more  recently  by  the  Thunder- 
storm Division  of  the  Tornado  and  Storm  Re- 
search Organisation.  A  thunderstorm  research  or- 
ganization must  operate  through  a  close  network 
of  voluntary  observers  in  all  parts  of  the  area 
under  investigation;  maintaining  a  large  network  is 
not  without  problems  of  recruitment  and  of  fund- 
ing. The  climatological  definition,  'Days  with 
thunder  heard,'  is  subject  to  a  great  deal  of  ambi- 
guity and  observational  error.  To  provide  a  more 
comparable  climatological  statistic  and  to  improve 
our  knowledge  of  the  geographical  distribution  of 
thunderstorms  it  is  recommended  that  a  new  crite- 
ria be  adopted:  'Days  with  close  thunder.'  Five 
kilometers  is  proposed  as  representative  of  'close' 
thunderstorm.  On  average,  thunder  is  most  likely 
to  occur  at  inland  locations  furthest  downwind 
from  maritime  influences,  in  areas  of  greatest  insu- 
lation. Further  research  is  required  in  thunder- 
storm distribution  with  respect  to  the  synoptic 
patterns  providing  the  conditions  suitable  for  storm 
development.  The  electricity  supply  authorities, 
the  electronics  industry  and  insurance  companies 
are  a  selection  of  bodies  with  a  particular  interest 
in  knowing  which  areas  are  most  at  risk  to  light- 
ning damage  so  it  is  very  important  that  such 
information  be  available  in  great  depth  for  all 
regions.  (Fish-PTT) 
W90-08235 


SIMPLE  STOCHASTIC  MODEL  OF  HOURLY 
RATNFALL  FOR  FARNBOROUGH,  ENGLAND. 

Institute  of  Hydrology,  Wallingford  (England). 
M.  C.  Acreman. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  35, 
No.  2,  p  119-148,  April  1990.  16  fig,  13  tab,  24  ref. 

Descriptors:  'England,  'Meteorology,  'Model 
studies,  'Rainfall  rate,  'Stochastic  models,  Data 
interpretation,  Profiles,  Seasonal  variation. 

A  stochastic  rainfall  model  which  has  been  devel- 
oped to  generate  synthetic  sequences  of  hourly 
rainfalls  at  a  point  was  described.  The  model  has 


been  calibrated  using  data  from  Farnborough  in 
Hampshire,  England.  This  rainfall  data  series  was 
divided  into  wet  and  dry  spells;  analysis  of  the 
durations  of  these  spells  suggests  that  they  may  be 
represented  by  exponential  and  generalized  Pareto 
distributions  respectively.  The  total  volume  of 
rainfall  in  wet  spells  was  adequately  fitted  by  a 
conditional  gamma  distribution.  Random  sampling 
from  a  beta  distribution,  defining  the  average  shape 
of  all  rainfall  profiles,  is  used  in  the  model  to  obtain 
the  rainfall  profile  for  a  given  wet  spell.  Results 
obtained  from  the  model  compare  favorably  with 
observed  monthly  and  annual  rainfall  totals  and 
with  annual  maximum  frequency  distributions  of  1, 
2,  6,  12,  24  and  48  hours  duration  at  Farnborough. 
The  model  has  a  total  of  22  parameters,  some  of 
which  are  specific  to  winter  or  summer  seasons. 
(Author's  abstract) 
W90-08266 


GEOMORPHOLOGIC  RAINFALL-RUNOFF 
MODEL:  INCORPORATING  PHHJP'S  INFIL- 
TRATION EXPRESSION. 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 
Hydraulics. 
M.  N.  Allam. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  2,  p  262- 
281,  March/ April  1990.  5  fig,  6  tab,  19  ref.  King 
Abdulaziz  City  for  Science  and  Technology  Grant 
AR-07-85. 

Descriptors:  'Geomorphology,  'Hydrographs, 
'Model  studies,  'Rainfall-runoff  relationships, 
'Saudi  Arabia,  Infiltration,  Philips  expression, 
Rainfall. 

A  watershed  discharge  hydrograph  simulation 
model  was  presented,  based  on  the  hydraulically 
based  geomorphologic  instantaneous  unit  hydro- 
graph  (IUH).  This  IUH  was  derived  as  a  function 
of  watershed  geomorphology  and  the  response  of 
streams  to  lateral  inflows,  determined  by  solving 
one-dimensional  linearized  equations  of  motion. 
The  effective  rainfall  was  calculated  here  to  be 
equal  to  the  gross  rainfall  minus  the  infiltration 
losses,  presented  with  Philip's  expression  coupled 
with  an  empirical  equation  for  soil  moisture  com- 
putation. Consideration  was  given  to  the  role  of 
mountainous  terrain  in  runoff  generation.  For 
mountainous  watersheds,  the  mountain  runoff  is 
regarded  as  a  water  depth  on  the  alluvial  channels. 
The  effective  rainfall  depth  was  calculated  to  be 
equal  to  this  water  depth  plus  the  rainfall  depth 
minus  the  infiltration  losses.  The  simulation  model 
was  verified  through  applications  for  three  gauged 
watersheds  in  Saudi  Arabia.  A  comparison  was 
made  between  the  observed  and  simulated  hydro- 
graphs,  and  an  evaluation  of  the  model  results  and 
limitations  was  provided  .  (Author's  abstract) 
W90-08279 


EFFECTIVE  RAINFALL  ESTIMATION  METH- 
ODS. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

A.  S.  Patwardhan,  J.  L.  Nieber,  and  E.  L.  Johns. 

Journal   of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   116,  No.  2,  p   182-193, 

March/ April  1990.  6  fig,  2  tab,  12  ref. 

Descriptors:  'Effective  precipitation,  'Estimating 
equations,  'Irrigation  engineering,  'Soil  water, 
•Soil-water-plant  relationships,  Annual  precipita- 
tion, Crop  production,  Rainfall,  Rate  of  return, 
Soil  properties. 

In  the  design  and  operation  of  irrigation  systems  it 
is  becoming  increasingly  important  to  account  for 
the  contribution  made  by  natural  rainfall  in  crop 
production.  Numerous  methods  for  estimating  ef- 
fective rainfall  have  been  proposed  in  the  past, 
including:  direct  measurement  techniques;  empiri- 
cal methods;  and  soil  water  balance  computations. 
A  soil  water  balance  model  (SWBM)  for  estimat- 
ing effective  rainfall  was  used  to  test  the  accuracy 
of  the  United  States  Department  of  Agriculture 
Soil  Conservation  Service  (USDA-SCS)  and  the 
Hershfield  effective  rainfall  estimation  methods  for 
a  well-drained  soil  and  for  a  poorly-drained  soil. 
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Field  2— WATER  CYCLE 


Group  2B — Precipitation 

Estimates  of  mean  annual  monthly  effective  rain- 
fall by  the  Hershfield  method  were  found  to  com- 
pare closely  with  estimates  from  the  SWBM  for 
the  well-drained  soil  but  not  for  the  poorly-drained 
soil.  Effective  rainfall  estimates  by  these  two  meth- 
ods for  either  soil  condition  did  not  compare  well 
with  the  SWBM  estimates  for  annual  events  with 
return  periods  higher  than  the  mean  annual  event. 
(Author's  abstract) 
W9O-08356 


EFFECTS  OF  CLIMATE  CHANGE  ON  U.S.  IR- 
RIGATION. 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

D.  F.  Peterson,  and  A.  A.  Keller. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.    116,  No.  2,  p   194-210, 

March/ April  1990.  3  fig,  2  tab,  23  ref. 

Descriptors:  *Climatic  changes,  *Geographic  in- 
formation systems,  *Global  warming,  'Greenhouse 
effect,  •Irrigation  districts,  'Irrigation  engineering, 
Agricultural  hydrology,  Cultivated  lands,  Evapo- 
transpiration,  Prediction,  Water  supply  develop- 
ment. 

Warming  of  the  global  atmosphere  by  2-5  C,  and 
regional  changes  in  precipitation  by  the  mid-2 1st 
century  as  greenhouse  gases  double,  is  expected.  A 
composite  model  predicts  the  consequences  on  the 
geography  of  U.S.  irrigation.  Percentages  of  culti- 
vated area  irrigated  are  projected  for  each  state. 
Predictions  of  actual  area  irrigated,  which  will 
depend  on  economic  conditions  and  availability  of 
new  water  supplies,  are  not  made.  In  all  cases 
percentages  irrigated  rise,  with  the  greatest  impact 
of  a  warmer  climate  on  the  agricultural  economy 
in  the  Western  states.  In  the  Western  states  this 
will  occur  because  of  decreases  in  total  area  culti- 
vated due  to  a  loss  of  rainfall  agriculture.  In  the 
East,  irrigation  will  increase,  accompanied  by 
some  decrease  in  cultivated  areas.  Improved  use  of 
technologies  could  help  meet  increasing  evapo- 
transpiration  needs,  but  large  new  surface  supplies 
will  generally  be  required  to  maintain  or  increase 
present  levels  of  irrigation.  (Author's  abstract) 
W90-08357 

SHORT-TERM  PRECIPITATION  PATTERNS 
IN  CENTRAL  HONSHU,  JAPAN:  CLASSIFICA- 
TION WITH  THE  FUZZY  C-MEANS 
METHOD. 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
F.  Fujibe. 

Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  67,  No.  6,  p  967-983,  December 
1989.  13  fig,  2  tab,  30  ref. 

Descriptors:  'Cluster  analysis,  'Cyclonic  precipi- 
tation, 'Japan,  'Meteorology,  'Precipitation  map- 
ping, 'Tropical  cyclones,  Algorithms,  Meteorolog- 
ical data,  Mountains,  Orographic  precipitation, 
Spatial  distribution,  Synoptic  analysis,  Weather 
data  collections,  Weather  patterns. 

Extratropical  cyclones  are  an  important  source  of 
precipitation  in  Japan.  Spatial  patterns  of  short- 
term  precipitation  in  central  Honshu  were  classi- 
fied by  using  the  fuzzy  c-means  method  (FCM). 
This  is  similar  to  cluster  analysis  except  that  each 
data  element  is  allocated  to  all  clusters  with  vari- 
able weight.  The  original  algorithm  was  modified 
into  a  form  suitable  for  classifying  precipitation 
patterns  and  applied  to  403  cases  selected  from 
data  for  nine  years.  The  classification  of  highest 
resolution  consists  of  thirteen  clusters,  while  most 
cases  of  intense  cyclones  belong  to  the  six  major 
ones.  A  composite  analysis  on  synoptic  fields  re- 
veals that  these  six  clusters  include  three  types  of 
pressure  patterns.  Orographic  effects  on  precipita- 
tion are  most  conspicuous  in  the  cluster  which 
corresponds  to  the  warm  sector  and  cold  fronts.  In 
this  cluster,  a  rain  shadow  exists  to  the  east  of  the 
Central  Mountain  Region  under  strong  southwest- 
erly winds.  On  the  other  hand,  clusters  which 
correspond  to  the  northern  portion  of  cyclones 
show  only  a  slight  increase  in  precipitation  to  the 
south-southeast  of  mountain  regions.  (Author's  ab- 
stract) 
W90-08365 


ORGANIZATION  AND  STRUCTURE  OF 
CLOUDS  AND  PRECIPITATION  ON  THE 
MID-ATLANTIC  COAST  OF  THE  UNITED 
STATES:  III.  THE  EVOLUTION  OF  A 
MIDDLE-TROPOSPHERIC  COLD  FRONT. 
Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 
Sciences. 

J.  E.  Martin,  J.  D.  Locatelli,  and  P.  V.  Hobbs. 
Monthly  Weather  Review  MWREAB,  Vol.  118, 
No.  2,  p  195-217,  February  1990.  29  fig,  22  ref. 
National     Science     Foundation     Grants     ATM- 
831 1 147  and  ATM-8809061. 

Descriptors:  'Climatology,  'Meteorology,  'Pre- 
cipitation, 'Weather  patterns,  Advection,  Clouds, 
Meteorological  data,  Seasonal  variation,  Structural 
models,  Thunderstorms. 

A  complex  middle-tropospheric  frontal  structure, 
associated  with  various  weather  as  it  progressed 
across  the  United  States,  had  a  role  in  the  produc- 
tion of  precipitation  in  the  eastern  third  of  the 
United  States.  The  frontal  structure  consisted  of 
two  features:  a  middle-tropospheric  cold  front  as- 
sociated with  a  strong  500  mb  short  wave  that 
moved  eastward  from  the  Pacific  Ocean,  and  a 
leeside  warm  front  that  formed  in  a  northward 
sloping  zone  of  warm-air  advection  associated  with 
a  trough  in  the  lee  of  the  Rocky  Mountains.  An 
analysis  of  the  structure  and  progression  of  the 
middle-tropospheric  frontal  system  showed  that  (1) 
a  lee-side  trough  developed  east  of  the  Rocky 
Mountains  in  response  to  the  adiabatic  warming 
produced  by  the  westerly  flow  across  the  moun- 
tains; (2)  the  3-D  structure  of  the  leeside  trough 
resulted  in  a  frontogenetical  circulation,  which 
produced  a  warm  front  in  a  zone  of  warm-air 
advection  east  of  the  leeside  trough;  (3)  when  a 
short  wave  at  500  mb  and  an  associated  middle- 
tropospheric  cold  front  overtook  the  trough  and 
the  warm  front,  a  middle-tropospheric  occluded- 
like  structure  formed;  (4)  the  lifting  associated  with 
the  eastward  advance  of  the  cold  front  triggered  a 
line  of  thunderstorms  in  the  lower  Mississippi 
River  Valley;  (5)  it  is  suggested  that  lee  troughs 
and  drylines  are  formed  by  similar  physical  proc- 
esses, with  seasonally  varying  factors  accounting 
for  differences  between  the  two  features;  and  (6) 
the  structure  and  formation  of  this  frontal  system  is 
inadequately  described  by  present  conceptual 
models.  (Fish-PTT) 
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STRUCTURE  OF  A  WINTER  STORM  PRO- 
DUCING HEAVY  PRECIPITATION  OVER 
NOVA  SCOTIA. 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

R.  E.  Stewart,  C.  A.  Lin,  and  S.  R.  Macpherson. 

Monthly  Weather  Review  MWREAB,  Vol.  118, 

No.  2,  p  411-426,  February  1990.   19  fig,  26  ref. 

Descriptors:  'Canada,  'Meteorology,  'Nova 
Scotia,  'Precipitation,  'Weather  patterns,  Coasts, 
Convective  precipitation,  Freezing,  Marine  cli- 
mates, Melting,  Meteorological  data,  Precipitation 
mapping,  Radar,  Rainfall,  Snow,  Storms,  Structur- 
al models,  Wind  velocity. 

On  February  22,  1986  Nova  Scotia  experienced 
heavy  precipitation  in  the  form  of  snow,  freezing 
precipitation,  and  rain  from  a  storm  having  a  cen- 
tral pressure  no  lower  than  99.3  kPa.  Using  obser- 
vations obtained  during  the  Canadian  Atlantic 
Storms  Program  (CASP)  field  project,  the  mesos- 
cale  structure  of  this  storm  was  investigated. 
Throughout  much  of  the  storm,  the  lowest  1-3  km 
of  the  atmosphere  over  the  coastline  was  near  0  C 
as  a  result  of  the  diabatic  process  of  melting  and 
refreezing.  Convergent  flow  aloft  and  the  trajec- 
tories of  particles  undergoing  terminal  velocity 
changes  contributed  to  enhanced  precipitation  near 
the  coastline  that  was  sometimes  detected  by  radar 
as  a  precipitation  band  straddling  the  coastline.  A 
mesoscale  circulation,  driven  by  melting  and 
forced  to  remain  linked  to  the  coastline  between 
the  warm  ocean  and  the  cold  land,  is  consistent 
with  the  observations.  (Author's  abstract) 
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CONTRAST  IN  WINTER  RAINWATER  COM- 
POSITION: MARITIME  VERSUS  CONTINEN- 
TAL RAIN  IN  EASTERN  NORTH  CAROLINA. 

North  Carolina  Univ.  at  Wilmington. 

For  primary  bibliographic  entry  see  Field  5B. 
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ISOTOPIC  COMPOSITION  OF  PRECIPITA- 
TION FROM  TWO  EXTRATROPICAL  CY- 
CLONES. 

City  Coll.,  New  York.  Dept.  of  Earth  and  Plane- 
tary Sciences. 

S.  D.  Gedzelman,  and  J.  R.  Lawrence. 
Monthly  Weather  Review  MWREAB,  Vol.  118, 
No   2,  p  495-509,  February  1990.  17  fig,  5  tab,  29 
ref.   NSF  grants  ATM   84-19965  and  ATM  84- 
20333. 

Descriptors:  'Chemistry  of  precipitation,  'Climat- 
ic data,  'Climatology,  'Cyclonic  precipitation, 
•Isotope  studies,  'Meteorologic  data,  'Meteorol- 
ogy, 'Tropical  cyclones,  Air  temperature,  Calibra- 
tions, Clouds,  Convective  precipitation,  Evapora- 
tion, Oxygen  isotopes,  Stratification,  Synoptic 
analysis,  Water  sampling,  Water  vapor. 

Precipitation  samples  were  collected  at  stations  in 
the  Eastern  United  States  for  two  extratropical 
cyclones  during  the  Genesis  of  Atlantic  Lows  Ex- 
periment (GALE)  of  1986  and  analyzed  for  their 
delta-018  values.  They  represent  the  first  synoptic- 
scale  datasets  of  isotopic  values.  Measured  isotope 
ratios  are  explained  in  terms  of  physical  principles 
and  meteorological  processes.  They  are  shown  to 
be  related  to  vertical  profiles  of  w,  cloud-top  tem- 
peratures, evaporation  beneath  cloud  base,  isotope 
equilibration,  and  water  vapor  sources  for  the  pre- 
cipitation. Measured  isotope  ratios  are  then  com- 
pared to  values  obtained  from  simple  models  of 
convective  and  stratiform  precipitation.  Both 
storms  are  shown  to  exhibit  a  consistent  pattern  of 
isotope  ratios,  with  lowest  delta-018  values  occur- 
ring in  the  stratiform  precipitation  well  within  the 
cold  air,  and  highest  values  associated  with  the 
convective  precipitation  of  the  warm  sector.  A 
pronounced-amount  effect,  in  which  delta-018 
values  decrease  as  rainfall  totals  increase,  is  also 
identified  at  many  stations.  The  isotopic  databases 
from  these  storms  may  prove  useful  in  deriving 
physical  calibrations  for  climatological  relation- 
ships between  mean  annual  surface  temperature  or 
precipitation  amount  and  the  delta-018  value  of  its 
precipitation  for  both  present  and  past  climate 
patterns.  (Author's  abstract) 
W90-08369 

ACID   STRESS   AND   AQUATIC   MICROBIAL 
INTERACTIONS. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08414 

EFFECTS  OF  LAKE  ACIDIFICATION  ON  MI- 
CROBIAL POPULATIONS  AND  PROCESSES. 

Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
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MAP3S  CHEMISTRY  AND  DATA  ANALYSIS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7A. 
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CONFERENCE  ON  CLIMATE  AND  WATER. 
VOLUME  I. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-08565 

CLIMATIC  CONDITIONS  OF  THE  FUTURE. 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 

(USSR).  Research  Dept. 

M.  I.  Budyko. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  9-25,  5  fig,  26 
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Descriptors:  'Climatology,  •Global  warming, 
•Greenhouse  effect,  •Precipitation  forecasting, 
Analog  method,  Climatic  changes,  Data  process- 
ing, Forecasting,  Simulation  analysis. 

In  recent  years  it  has  been  widely  acknowledged 
that  predicting  the  future  climatic  conditions  is  of 
great  practical  importance,  particularly  in  regard 
to  global  climate  changes  due  to  the  greenhouse 
effect.  Existing  methods  of  evaluating  future  cli- 
mates are  all  approximate.  Therefore,  the  approach 
generally  applied  is  to  compare  the  results  of  two 
or  more  independent  methods  of  calculation  and 
interpret  good  agreement  as  proof  of  validity.  One 
of  the  variants  of  such  an  approach  while  predict- 
ing future  climatic  conditions  is  to  compare  the 
results  of  theoretical  calculations  by  climate  simu- 
lations with  the  results  obtained  by  empirical  meth- 
ods, the  climate  analogue  method  having  acquired 
by  now  the  principal  meaning.  A  review  of  meth- 
odologies and  historical  perspective  is  presented. 
Topics  covered  include:  (1)  the  rationale  for  the 
use  of  the  analog  method;  (2)  prediction  of  future 
temperature  regimes  by  empirical  data  and  by  cli- 
mate simulations;  (3)  prediction  of  precipitation; 
and  (4)  the  validity  of  information  about  expected 
climatic  changes.  (See  also  W90-08565)  (White- 
Reimer-PTT) 
W90-08566 


PROJECTED  CLIMATIC  CHANGES  AND  IM- 
PACTS IN  EUROPE  DUE  TO  INCREASED 
C02. 

Muenster  Univ.  (Germany,  F.R.).  Center  for  Ap- 
plied Climatology  and  Environmental  Studies. 
W.  Bach. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus,  Helsinki,  Finland.  1989.  p  31-50,  5  fig,  1 
tab,  44  ref. 

Descriptors:  *Carbon  dioxide,  *Climatic  changes, 
•Climatology,  'Europe,  •Global  warming, 
•Greenhouse  effect,  *Model  studies,  Data  process- 
ing, General  circulation  models,  Political  aspects, 
Projections,  Seasonal  variation. 

In  spite  of  global  and  regional  climatic  fluctua- 
tions, the  observed  climatic  changes  in  the  past  can 
serve  as  a  benchmark  for  climatic  changes  in  the 
future.  There  are  two  main  approaches  for  assess- 
ing the  patterns  of  climatic  change  in  a  future 
warmer  world.  One  is  the  analog  method  in  which 
the  regional  and  seasonal  patterns  of  past  warm 
climates  are  used  to  construct  warm-world  scenar- 
ios as  analogs  for  a  future  C02-induced  warm 
climate.  The  second  is  the  physical  method  which 
assesses  the  behavior  of  the  climate  system  on  the 
basis  of  fundamental  physical  laws  using  climate 
modeling.  General  circulation  models  (GCMs) 
have  three  main  components,  a  GCM  of  the  atmos- 
phere, a  heat  and  water  balance  model  of  the 
continental  surface,  and  some  scheme  to  incorpo- 
rate the  ocean.  Although  these  models  are  not  yet 
realistic  enough  to  give  reliable  estimates  on  the 
detailed  scales  required  for  impact  analysis,  they 
can  be  used  to  construct  scenarios  of  possible 
climatic  change.  The  most  direct  approach  to 
model  validation  is  to  compare  model-generated 
data  with  recent  observations  over  a  variety  of 
space  and  time  scales.  Using  a  comparison  of  sev- 
eral models  seasonal  temperature  and  precipitation 
change  were  examined  for  Europe,  the  boreal  and 
sub-arctic  zone,  the  coastal  lowlands,  the  central 
European  lowlands,  the  mountain  ranges,  and  the 
Mediterranean  region.  The  political  action  needed 
in  view  of  these  projections  includes:  (1)  A  revi- 
sion of  the  Montreal  Protocol  with  the  goal  of  a 
complete  phaseout  of  all  halocarbons  by  year  2000; 
(2)  an  agreement  upon  an  upper  warming  ceiling 
and  the  resulting  reduction  plans  for  the  major 
greenhouse  gases;  (3)  an  intensive  research  pro- 
gram emphasizing  both  impact  analysis  and  the 
assessment  of  the  emission  reduction  potential  of 
all  major  climate-influencing  factors;  (4)  more  em- 
phasis on  preventive  than  on  curative  measures;  (5) 
a  transfer  of  best  available  technology  and  know- 
how  from  industrialized  to  developing  countries; 
and  (6)  and  aid  program  with  compensation  pay- 
ments to  restore  and  preserve  the  forests  and  soils 
in  the  Third  World.  (See  also  W90-08565)  (White- 
Reimer-PTT) 
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SIMULATION  OF  THE  IMPACT  OF  C02  AT- 
MOSPHERIC DOUBLING  ON  PRECIPITA- 
TION AND  EVAPOTRANSPIRATION-STUDY 
OF  THE  SENSITIVITY  TO  VARIOUS  HY- 
POTHESES. 

Institut  Royal  Meteorologique  de  Belgique,  Brus- 
sels. Hydrology  Section. 
F.  Bultot,  and  D.  Gellens. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus,  Helsinki,  Finland.  1989.  p  73-92,  2  fig,  4 
tab,  18  ref. 

Descriptors:  "Carbon  dioxide,  'Climatic  changes, 
•Climatology,  'Evapotranspiration,  'Global 
warming,  'Greenhouse  effect,  'Humidity,  'Model 
studies,  'Precipitation,  Belgium,  General  circula- 
tion models,  Sensitivity  analysis,  Simulation. 

In  the  C02  doubling  scenarios,  based  on  the  results 
yielded  by  General  Circulation  Models  (GCM), 
and  currently  used  to  simulate  the  hydrological 
impact,  two  hypotheses  are  generally  made.  One  of 
these  is  that  the  number  of  precipitation  days  re- 
mains unchanged.  The  second  hypothesis  deals 
with  the  relative  humidity.  This  element  is  kept 
equal  to  its  present  value.  Hence,  the  increased 
temperature  implies  increased  values  of  both  the 
water  vapor  pressure  and  the  saturation  deficit. 
Modifications  were  made  in  this  hypothesis  in  a 
scenario  and  sensitivity  analysis  for  Belgium.  The 
frequency  of  precipitation  days  was  not  kept  con- 
stant, but  was  set  to  vary  in  terms  of  the  monthly 
precipitation  amount.  Secondly,  the  water  vapor 
pressure  was  estimated  by  assuming  that  the  rela- 
tive humidity  reaches  95%,  100%,  105%,  and 
110%  of  its  present  value.  The  scenario  results 
indicated:  (1)  a  strengthening  of  both  the  potential 
and  effective  evapotranspiration  throughout  the 
year;  (2)  a  shortening  of  the  spells  with  snow 
cover;  and  (3)  a  strengthening  of  the  surface  flow 
throughout  the  winter  season.  The  sensitivity  stud- 
ies showed  that  any  increase  in  relative  humidity 
leads  to  a  systematic  decrease  in  potential  evapo- 
transpiration. Secondly,  as  long  as  the  number  of 
precipitation  days  is  assumed  not  to  change,  and 
when  the  increments  in  winter  precipitation  are 
distributed  according  to  a  proportional  rule,  the 
probability  of  occurrence  of  heavy  daily  precipita- 
tion is  necessarily  greater.  However,  as  soon  as  the 
precipitation  days  is  assumed  to  change  according 
to  the  mean  relationship  currently  observed  be- 
tween precipitation  days  and  the  monthly  rainfall 
amount,  the  frequency  distribution  of  the  daily 
precipitation  remains  close  to  what  it  is  at  present. 
(See  also  W90-08565)  (White-Reimer-PTT) 
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LONG-TERM  VARIABILITY  OF  PRECIPITA- 
TION IN  AUSTRIA. 

Technische  Univ.,  Vienna  (Austria).  Inst,  fuer  Hy- 

draulik  Gewasserkunde  und  Wasserwirtschaft. 

O.  Behr. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  93-102,  4  fig,  5 

ref. 

Descriptors:  'Austria,  'Climatology,  'Meteorolog- 
ical data  collection,  'Precipitation,  Danube  River 
Basin,  Data  processing,  International  agreements, 
Variability,  Water  management. 

Long-term  characteristics  of  precipitation  are  a 
major  input  variable  to  many  problems  in  water 
management.  Fluctuations  of  long  time  series  to- 
gether with  regional  variability,  therefore,  have 
been  investigated  in  Austria  using  monthly  precipi- 
tation data.  The  results  indicate  spatial  patterns  of 
long-term  variability  dominated  by  the  Alps.  It 
was  shown  that  annual  or  even  seasonal  values 
may  by  insufficient  for  assessing  trends.  Thus 
monthly  data  should  be  preferred.  Observation 
data  also  indicate  that  the  conventional  conception 
of  a  stable  long-term  mean  does  not  apply  to 
precipitation  and  thus  careful  consideration  of  vari- 
ability of  precipitation  is  indispensable.  The  prob- 
lems of  assessing  the  long-term  spatial  patterns  of 
precipitation   fluctuations  in  an  area  as  small  as 


WATER  CYCLE— Field  2 
Precipitation — Group  2B 

Austria  led  to  a  joint  project  of  all  Danube  coun- 
tries within  the  framework  of  the  International 
Hydrological  Program  of  UNESCO  in  1988.  (See 
also  W90-08565)  (Author's  abstract) 
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LONG  TERM  VARIATIONS  OF  THE  WATER 
BALANCE  IN  SWEDEN-A  PRELIMINARY 
STUDY. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2A. 
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CHANGES  OF  PRECIPITATION  IN  FINLAND. 

Finnish  Meteorological  Inst.,  Helsinki. 

R.  Heino. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
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Descriptors:  'Climatology,  'Finland,  'Meteoro- 
logical data,  'Precipitation,  Gages,  Historical 
records,  Long-term  patterns,  Seasonal  variation. 

A  review  of  long-term  changes  of  precipitation  in 
Finland  is  presented.  Changes  of  precipitation 
gages  as  well  as  relocations  of  stations  and  other 
environmental  changes  explain  much  of  the  long- 
term  changes  of  precipitation.  The  standard  devi- 
ations reveal  that  the  variability  of  seasonal  and 
annual  precipitation  was  greatest  in  the  middle  of 
the  century  while  the  present  variability  has  gener- 
ally been  greater  than  in  the  first  decades  of  the 
century.  Taking  into  account  the  main  sources  of 
inhomogeneity  some  general  features  of  precipita- 
tion changes  can  be  shown.  They  include:  a  long- 
term  decrease  in  southern  Finland  and  a  recent 
increase  in  the  middle  parts  of  the  country,  while 
in  the  north  the  changes  have  been  small.  (See  also 
W90-08565)  (Author's  abstract) 
W90-08571 


MEDITERRANEAN  OSCILLATION:  IMPACT 
ON  PRECIPITATION  AND  HYDROLOGY  IN 
ITALY. 

Servizio    Meterologico    dell'Aeronautica,    Rome 

(Italy). 

M.  Conte,  A.  Giuffrida,  and  S.  Tedesco. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  121-137,11  fig, 

append. 

Descriptors:  'Climatology,  'Hydrology,  'Italy, 
•Mediterranean,  *Precipitation,  *Weather  patterns, 
Algiers,  Cairo,  Climatic  changes,  Drought,  Long- 
term  patterns,  Oscillations,  Weather. 

An  analysis  was  carried  out  on  the  500  hPa  height 
over  the  Mediterranean  since  1946  by  using  the 
Algiers  and  Cairo  as  representative  stations  for  the 
western  and  eastern  Mediterranean  basins,  respec- 
tively. An  oscillatory  increase  of  the  500  hPa 
height  at  Algiers  is  quite  evident  from  the  analysis, 
in  exact  phase-opposition  with  an  oscillatory  de- 
crease of  the  height  at  Cairo.  This  opposite  behav- 
ior of  the  500  hPa  height  in  the  western  and  the 
eastern  Mediterranean  region  defines  a  Mediterra- 
nean Oscillation  in  which  an  increase  of  height  in 
the  western  basin  is  accompanied  by  a  decrease  in 
the  eastern  one  and  vice-versa.  An  interesting 
aspect  is  a  positive  and  significant  linear  trend  in 
the  500  hPa  heights  of  the  western  and  the  central 
Mediterranean  (with  a  negative  trend  in  the  eastern 
basin)  which  is  evident  during  the  cold  season. 
Both  the  oscillation  and  the  positive  trend  could  be 
an  indication  that,  in  spite  of  successive  advances 
and  retreat,  a  cell  of  the  subtropical  anticyclone  is 
going  slowly  to  invade  the  western  and  the  central 
Mediterranean.  The  severe  drought  of  the  cold 
season  1988-1989  is  also  characterized  with  its  ef- 
fects on  river  flow  and  the  problem  of  some  water 
reservoirs.  (See  also  W90-08565)  (White-Reimer- 
PTT) 
W90-08572 
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Field  2— WATER  CYCLE 


Group  2B — Precipitation 

EFFECT  OF  CLIMATE  CHANGE  ON  EVAPO- 
RATION AND  WATER  TEMPERATURE. 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland). 

D.  Jurak. 

IN   Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  138-148,  6  tab, 

9ref. 

Descriptors:  *Climatic  changes,  *Climatology, 
♦Evaporation,  'Global  wanning,  •Greenhouse 
effect,  •Holomictic  lakes,  *Water  temperature, 
Aquatic  environment,  Carbon  dioxide,  Heat  trans- 
fer Hydrologic  budget,  Meteorological  data,  Me- 
teorology, Model  studies,  Poland,  Shallow  lakes, 
Temperature. 

A  method  for  assessing  climate  impacts  on  shallow 
(non-stratified)  aquatic  bodies  is  presented.  The 
model  is  designed  to  calculate  the  water  tempera- 
ture, heat  exchange  characteristics  and  evaporation 
losses  using  standard  meteorological  data.  It  was 
extensively  tested  for  the  present  climate  condi- 
tions and  used  for  calculating  thermal  regime  and 
free-water  evaporation  for  a  number  of  lakes  and 
reservoirs  in  Poland.  Assuming  general  circulation 
model  based  changes  of  climatic  parameters  under 
the  hypothesis  of  C02  doubling,  calculations  of 
temperature  and  evaporation  were  done  for  three 
locations  in  Poland  with  differentiated  climatic 
conditions.  The  results  showed  that  for  the  mid- 
altitude  regions  the  mean  monthly  temperature  ot 
water  may  rise  from  0.9  C  to  1.5  C,  depending  on 
the  month.  Evaporation  values  will  mcrease  from 
energy  and  water  balance  of  water  bodies,  and 
consequently  change  their  physical,  biological  and 
chemical  properties.  (See  also  W90-O8565)  (Au- 
thor's abstract) 
W90-08573 


ATMOSPHERIC  TRANSPORT  OF  HEAT  AND 
WATER.  A  REVDZW. 

Helsinki  Univ.  (Finland).  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-08574 

VALIDATION  OF  RESIDUAL  ENERGY  BUDG- 
ETS FROM  ATMOSPHERIC  CIRCULATION 
DATA  AGAINST  SATELLITE  MEASURE- 
MENTS OF  THE  NET  RADIATION. 

Helsinki  Univ.  (Finland).  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-08575 

DETERMINATION  OF  AREAL  EVAPOTRAN- 
SPIRATION  FROM  SATELLITE  DATA  USING 
A  TEMPERATURE/SURFACE  FLUXES  IN- 
VERSION MODEL. 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-08576 

CHARACTERIZATION  OF  HYDROMETEOR- 
OLOGICAL  ELEMENTS. 

Budapesti  Mueszaki  Egyetem  (Hungary).  Dept.  ot 

Water  Supply  Management. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08577 

POSSIBLE  CHANGES  IN  FOREST  HYDROLO- 
GY FOLLOWING  A  GLOBAL  CLIMATIC 
CHANGE. 

Groningen  Rijksuniversiteit  (Netherlands).   Dept. 

of  Physical  Geography. 

For  primary  bibliographic  entry  see  Field  21. 

W90-08578 

LONG  TERM  EVOLUTION  OF  THE  ITALIAN 

CLIMATE     OUTLINED     BY     USING     THE 

STANDARDIZED  ANOMALY  INDEX  (SAD. 

Servizio    Meterologico    dell'Aeronautica,    Rome 

(Italy). 

For  primary  bibliographic  entry  see  Field  7C. 

W90-08579 


CHANGING  SYNOPTIC  WEATHER  PAT- 
TERNS, RAINFALL  REGIMES  AND  ACID 
INPUTS  IN  THE  EAST  MIDLANDS,  U.K. 

Loughborough  Univ.  of  Technology  (England). 
Dept.  of  Geography. 

R.  Wilby.  .,  ,         . 

IN-  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus,  Helsinki,  Finland.  1989.  p  209-218,  2  fig, 
2  tab,  9  ref. 

Descriptors:  "Acid  rain,  'England,  *Model  studies, 
•Precipitation,  *Weather  patterns,  Climatic 
changes,  East  Midlands,  Forecasting,  Hydrogen 
ion  concentration,  Sulfur,  Synoptic  analysis. 

The  significance  of  synoptic  variations  over  time- 
scales  of  10-100  years  for  inputs  of  acidic  ions  to 
catchment  hydrochemical  systems  was  investigat- 
ed. A  methodology  is  presented  for  the  use  of  the 
Lamb's  Weather  Type  register  to  both  reconstruct 
and  to  predict  future  rainfall  amounts  and  acidities. 
A  number  of  predictions  were  made  for  the  East 
Midlands,  England,  on  the  basis  of  recent  and 
contemporary  synoptic  trends  usmg  the  Shifting 
Climate     and     Catchment     Acidification     Model 
(SCAM)  model.  Coupled  with  the  steady  decline 
in  the  level  of  SOx  emissions  in  the  U.K.  for  the 
last  20-years,  the  predicted  changes  to  the  Climatic 
Index  of  Acidification  suggest  a  stable  condition 
for   the   East  Midlands   over  the  next   25-years, 
where  the  'acid  rain'  problem  is  concerned.  Al- 
though an  increase  in  the  frequency  of  the  wester- 
ly-type is  forecasted,  any  benefits  arising  from  this 
shift  appear  to  be  more  than  offset  by  coincident 
increases  in  the  cyclonic  and  anticyclonic  propor- 
tions Whether  or  not  the  slight  increases  in  the  H- 
ion  load  predicted  by  SCAM-assuming  1988  emis- 
sion levels-will  be  significant  in  terms  of  both  the 
response  of  catchment  ecosystems  and  of  surface 
water  quality  changes  is  unclear.  (See  also  W90- 
08565)  (Author's  abstract) 
W9O-0858O 

ANNUAL  RAINWATER  POTENTIAL  AND  ITS 
VARIABILITY  IN  DROUGHT  YEARS  OVER 
ETHIOPIA. 

National  Meteorological  Services  Agency,  Addis 

Ababa  (Ethiopia). 

A.  Yeshanew,  and  G.  Apparao. 

IN-  Conference  on  Climate  and  Water.  Volume  1. 

September  11-15,  Helsinki,  Finland.  Valtion  Pama- 

tuskeskus,  Helsinki,  Finland.  1989.  p  219-235,  5  fig, 

4  tab,  4  ref. 

Descriptors:  'Africa,  'Climatology,  'Drought, 
♦Ethiopia,  •Rainfall,  Crop  production,  Famine,  Ir- 
rigation, Seasonal  variation. 


SENSnTVITY  OF  EVAPOTRANSPIRATION 
AND  SOIL  MOISTURE  TO  POSSIBLE  CLI- 
MATIC CHANGES. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field   ZL>. 

W90-08582 

SOIL    MOISTURE    DYNAMICS    IN    SOUTH- 
CENTRAL  SWEDEN  IN  A  100  YEAR  PERSPEC- 
TIVE. ,     .  ,      T    , 
Sveriges  Meteorologiska  och  Hydrologiska  Inst., 
Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2U. 
W90-08583 

MONITORING  OF  VEGETATION  PERIOD 
COURSE  OF  SOIL  MOISTURE  BASED  ON 
MEASUREMENTS  AND  EVALUATION  IN 
HUNGARY. 

Kozponti  Meteorologiai  Intezet,  Budapest  (Hunga- 
ry). 

For  primary  bibliographic  entry  see  Field  2G. 
W90-08584 

HYDROLOGICAL  MODELING  OF  HAPEX 
REGION  USING  SATELLITE  OBSERVA- 
TIONS. j    ,_ 

Centre  de  Recherches  en  Physique  de  1  Environne- 

ment,  Issy-les-Moulineaux  (France). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08585 

LANDSCAPE  INFLUENCE  ON  LAND-ATMOS- 
PHERE HEAT  MOISTURE  EXCHANGE  AND 
ITS  VARIABILITY. 

Gosudarstvennyi    Gidrologicheskn    Inst.,    Valdai 

fUSSR.-) 

For  primary  bibliographic   entry  see  Field  2D. 

W90-08586 

ESTIMATION  OF  AVAILABLE  WATER- 
HOLDING  CAPACITY  OF  SOILS  IN  EUROPE. 

International    Soil    Reference    and    Information 

Centre,  Wageningen  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2U. 

W90-08587 

SNOW  AND  ICE -NONRENEWABLE  NATU- 
RAL RESOURCES  IN  THE  FUTURE. 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  2C. 
W90-08588 


Ethiopia  receives  rainfall  mainly  during  two  sea- 
sons, namely  'Belg'  (small  rains  from  February  to 
May)  and  'Kiremt'  (big  rains  from  June  to  Septem- 
ber) The  food  production  for  the  country  is  highly 
dependent  on  rainfall  because  irrigation  is  insuffi- 
cient In  recent  years,  the  country  has  faced  many 
droughts  due  to  untimely  and  deficient  rains,  some- 
times leading  to  famines.  Based  on  station  rainfall 
data,  the  administrative  regional   averages  on  a 
monthly  basis  have  been  computed.  These  monthly 
data  were  used  to  compute  the  volume  of  rain- 
water series  for  the  country,  taking  into  account 
the  area  of  each  region  for  the  period  under  con- 
sideration. The  average  of  rainfall  volume  for  the 
period  from  1969  to  1987  was  taken  as  the  normal 
annual  rainwater  volume  over  the  country.    1  he 
total  volume  of  rainwater  released  over  Ethiopia 
showed  that  nearly  56%  and  31%  of  the  annual 
values  are  obtained  during  Kiremt  and  Belg  re- 
spectively. The  marked  years  of  low  rainwater 
were  1972,  1973,  1974,  and  1984.  The  spatial  distri- 
bution of  the  rainwater  of  1984,  the  most  deficient 
year,  indicated  that  most  of  the  regions  were  defi- 
cient from  -10%  to  -49%,  as  both  Belg  and  Kirem 
failed  badly  in  this  year.  The  study  indicated  that 
the  country  is  rich  in  water,  released  by  rain  with 
low  interannual  variations.  The  physical  reason  for 
the  occurrence  of  rainfall  deficiency  over  Ethiopia 
is  due  to  the  weakening  or  the  absence  of  thermo- 
dynamic and  dynamic  conditions  that  generate  rain 
over  the  country.  (See  also  W90-08565)  (Author's 
abstract) 
W90-08581 


INFLUENCE  OF  GLAOERISATION  ON  THE 
RESPONSE  OF  RUNOFF  FROM  ALPINE 
BASINS  TO  CLIMATE  VARIABILITY 

Victoria  Univ.  of  Manchester  (England).  Alpine 

Glacier  Project. 

For  primary  bibliographic  entry  see  Held  /«-.. 

W90-08589 

150  YEARS  SINCE  G.  G.  HALLSTOOM'S  STUD- 
IES ON  ICE  BREAK-UP  DATES  AS  CLIMATIC 
INDICATORS.  „  ,     ,      /tj   ,„„ji 

National    Board    of   Waters,    Helsinki   (Finland). 
Water  and  Environment  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-08590 

SIMULATION  OF  THE  EFFECTS  OF  CLI- 
MATE CHANGES  ON  A  GLACIER  IN  WEST- 
ERN NORWAY. 

Norges  Vassdrags-  og  Elektrisitetsvesen,  Oslo. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-08591 

CLIMATE  VARIATION  AND  ICE  CONDI- 
TIONS IN  THE  RIVER  TORNEALVEN. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2C. 
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W90-08592 


W90-08603 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 


W90-07680 


EFFECTS  OF  CLIMATE  VARIABILITY  AND 
CHANGE  ON  FRESH  WATER  BODIES. 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08593 


CLIMATE  AND  LAKES. 

Leningrad  Hydrometeorological  Inst.  (USSR). 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08594 


THERMAL  CHARACTERISTICS  OF  LAKES  AS 
A  MEASURE  OF  CLIMATE  CHANGE. 

Freshwater    Biological    Association,     Ambleside 

(England).  Windermere  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08595 


JOINT  APPLICATION  OF  TREND  TESTING 
AND  HYDROLOGICAL  MODELS  IN  DISTIN- 
GUISHING BETWEEN  HUMAN  INFLUENCES 
AND  CLIMATIC  EFFECTS  ON  THE  HYDRO- 
LOGICAL  CYCLE. 
Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-08596 


ESTIMATING  THE  IMPACTS  OF  CLIMATIC 
CHANGE  ON  RIVER  FLOWS:  SOME  EXAM- 
PLES FROM  BRITAIN. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-08597 


CLIMATE-INDUCED  EFFECTS  ON  THE 
WATER  BALANCE-PRELIMINARY  RESULTS 
FROM  STUDIES  IN  THE  VARPINGE  EXPERI- 
MENTAL RESEARCH  BASIN. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08598 


LONG-TERM  TRENDS  IN  RIVER  FLOW  IN 
FINLAND. 

National    Board    of  Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08599 


WATER  BALANCE  INVESTIGATIONS  IN 
SWISS  ALPINE  BASINS-TOOL  FOR  THE  IM- 
PROVED UNDERSTANDING  OF  IMPACTS  OF 
CLIMATIC  CHANGES  ON  WATER  RE- 
SOURCES. 

Service  Hydrologique  National,  Bern  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  2A. 
W90-08600 


GRADUAL  CLIMATE  CHANGE  AND  RESULT- 
ING HYDROLOGIC  RESPONSE. 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-08601 


EFFECT   OF   CLIMATE    VARIABILITY    AND 
CHANGE  ON  GROUNDWATER  IN  EUROPE. 

Aarhus  Amtskommune  (Denmark).  Groundwater 

Dept. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08602 


MULTIANNUAL  VARIATIONS  OF  GROUND- 
WATER IN  FINLAND  DURING  THE  YEARS 
1962-1989. 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  2F. 


IMPACT      OF      CLIMATE      CHANGE      ON 
GROUNDWATER  RECHARGE. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08604 


2C.  Snow,  Ice,  and  Frost 


TUNED  PERFECT  PROGNOSIS  FORECASTS 
OF  MESOSCALE  SNOWFALL  FOR  SOUTH- 
ERN ONTARIO. 

Atmospheric   Environment   Service,   Downsview 

(Ontario).      Meteorological     Services     Research 

Branch. 

W.  R.  Burrows. 

Journal  of  Geophysical  Research  (D)  Atmospheres 

JGRDE3,  Vol.  95,  No.  3,  p  2127-2141,  February 

28,  1990.  4  fig,  9  tab,  23  ref. 

Descriptors:  'Meteorology,  'Ontario,  *Snow, 
•Snow  accumulation,  'Statistical  models,  'Weath- 
er forecasting,  Data  interpretation,  Mesoscale 
models,  Meteorological  data,  Performance  evalua- 
tion, Statistical  analysis,  Statistical  methods. 

A  procedure  for  producing  site-specific  1  and  2- 
day  categorical  forecasts  of  24-hour  accumulated 
snowfall  by  statistical  forecast  methods  has  been 
developed  and  tested  for  a  small  area  of  Ontario 
adjacent  to  southern  Georgian  Bay.  A  perfect 
prognosis  (perfect  prog,  or  PP)  method  was  used, 
with  predictors  designed  to  handle  lake-effect  and 
nonlake-effect  snowfall.  Predictors  were  selected 
from  a  basic  set  of  potential  predictors  by  a  step- 
wise multiple  discriminant  analysis  (MDA)  proce- 
dure done  in  three  stages,  where  the  third  stage 
involved  adding  functions  of  predictors  already 
selected  in  the  first  two  stages  to  the  basic  predic- 
tor set.  The  third  stage  appears  to  enhance  the 
discriminating  power  of  the  original  predictor  set 
because  the  number  of  'hits'  of  snowfall  forecasts 
made  with  independent  data  was  significantly  in- 
creased and  distribution  of  forecasts  was  brought 
closer  to  the  observed  distribution.  A  two-step, 
rule-based  tuning  procedure  was  applied  to  the  PP- 
MDA  forecasts  to  help  compensate  for  errors  that 
arise  when  the  PP-MDA  statistical  equations  are 
used  with  numerical  weather  prediction  model 
data,  and  for  errors  that  arise  from  the  conserva- 
tive nature  of  MDA  forecasts.  A  rule-based  non- 
parametric  statistical  classification  procedure 
(Classification  and  Regression  Trees,  or  CART) 
was  used  in  the  first  step.  When  the  rules  for 
tuning  forecasts  were  tested  with  independent 
data,  CART  was  found  to  increase  the  skill  of  the 
tuned  forecasts,  particularly  in  the  common  cate- 
gories (1,2)  and  to  improve  the  reliability  of  cate- 
gory 1  forecasts  at  a  majority  of  the  stations. 
However,  CART  was  unable  to  find  rules  for 
infrequent  and  rare  snow  categories.  Step  B  of  the 
tuning  procedure,  a  semicomputerized  manual 
search  for  additional  rules  not  seen  by  CART,  was 
undertaken  in  an  attempt  to  'do  something'  about 
this  problem.  When  tested  with  independent  data, 
overall  improvement  was  found  in  the  skill  of 
forecasts  tuned  by  two-step  procedure,  but  it  was 
too  small  to  make  an  appreciable  difference.  (Au- 
thor's abstract) 
W90-07585 


HYDROLOGIC  SENSITIVITIES  OF  THE  SAC- 
RAMENTO-SAN JOAQUIN  RIVER  BASIN, 
CALIFORNIA,  TO  GLOBAL  WARMING. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-07640 


MULTIYEAR  TRENDS  IN  SNOWPACK  ION 
ACCUMULATION  AND  LOSS,  NORTHERN 
MICHIGAN. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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DETERMINATION  OF  A  Z-R  RELATIONSHIP 
FOR  SNOWFALL  USING  A  RADAR  AND 
HIGH  SENSITIVITY  SNOW  GAUGES. 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 

Temperature  Science. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-07822 


MASS-DIMENSIONAL  RELATIONSHIPS  FOR 
ICE  PARTICLES  AND  THE  INFLUENCE  OF 
RIMING  ON  SNOWFALL  RATES. 

Nevada  Univ.,  Las  Vegas.  Desert  Research  Inst. 
D.  L.  Mitchell,  R.  Zhang,  and  R.  L.  Pitter. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
29,  No.  2,  p  153-163,  February  1990.  14  fig,  2  tab, 
20  ref. 

Descriptors:  'Ice  formation,  'Meteorology,  'Parti- 
cle size,  'Precipitation,  'Precipitation  rate,  'Snow, 
Aggregation,  Orographic  precipitation,  Photomi- 
crography, Regression  analysis,  Rime,  Winter 
storms. 

An  understanding  of  the  development  of  precipita- 
tion in  glaciated  or  mixed-phase  clouds  often  re- 
quires knowledge  of  the  size  dependence  of  ice 
particle  masses.  The  masses,  dimensions,  and  habits 
of  over  2800  natural  ice  particles  precipitating 
from  orographic  winter  storms  in  the  central  Sierra 
Nevada  were  obtained  using  photomicrographs. 
Ice  particles  that  could  be  unambiguously  classi- 
fied were  used  to  generate  empirical  expressions 
relating  snow  particle  masses  and  dimensions. 
Many  of  the  ice  particle  types  had  not  been  investi- 
gated previously.  The  influence  of  riming  and  ag- 
gregation on  ice  particle  masses  was  examined. 
When  possible,  comparisons  are  made  between 
these  results  and  those  of  other  experimental  obser- 
vations. By  incorporating  these  mass-dimensional 
relationships  into  an  expression  for  the  ice  mass 
content  in  a  snowstorm,  it  was  possible  to  estimate 
the  mass  fraction  of  the  fresh  snowpack  resulting 
from  accreted  supercooled  cloud  water.  The  re- 
sults from  two  storms  analyzed  suggest  that  about 
30  to  40  percent  of  the  deposited  snow  is  com- 
posed of  accreted  cloud  water  during  moderately 
rimed  snowfall.  (Author's  abstract) 
W90-07823 


ALBEDO  DECAY  OF  PRAIRIE  SNOWS. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
D.  G.  Baker,  D.  L.  Ruschy,  and  D.  B.  Wall. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
29,  No.  2,  p  179-187,  February  1990.  6  fig,  7  tab,  22 
ref. 

Descriptors:  'Albedo,  'Deterioration,  'Snow, 
•Snow  accumulation,  Reflectance,  Regression 
analysis,  Seasonal  variation,  Snow  cover. 

Daily  albedos  of  snow  were  measured  between 
November  and  April,  1969-87,  and  analyzed  to 
determine  the  decay  rate  between  snowfalls.  The 
data  essentially  represent  the  snow  accumulation 
season  because  the  analysis  was  limited  to  days 
when  snow  depth  and  albedo  were  at  least  10.2  cm 
and  50%.  These  criteria  served  to  limit,  if  not 
eliminate,  the  snowmelt  period  or  any  effect  of  the 
underlying  surface.  In  the  18  winters  a  total  of  232 
individual  runs  (day  between  snowfalls)  of  albedo 
decay  varying  from  1  to  21  days  in  duration  were 
found  and  analyzed.  None  of  the  factors  consid- 
ered in  the  aging  process  of  snow  (temperature, 
heat  sums,  sunshine,  solar  altitude,  and  time)  could 
be  used  individually  to  successfully  predict  the 
albedo  decay  of  single  runs.  A  relatively  strong 
relationship,  however,  was  found  between  the 
mean  albedos  and  the  number  of  days  since  the  last 
measurable  snowfall.  The  relationship  with  heat 
sums,  which  by  their  very  nature  include  time  as  a 
factor,  was  weaker.  Thus,  within  the  time  limits 
imposed  upon  the  albedo  data  used,  the  mean 
albedo  decay  between  snowfalls  can  be  successful- 
ly predicted  only  by  the  number  of  days  in  that 
interval.  The  mean  decay  rates  for  all  months  and 
combinations  of  months  were  generally  described 
equally  as  well  by  linear  trends  as  by  exponential 
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trends,  in  contrast  to  the  exponential  decay  usually 
depicted.  The  mean  linear  decay  rate  of  the  De- 
cember through  February  period  <  1%/day  in 
contrast  to  the  November,  March  and  April  linear 
rates  that  were  2.4,  2.9,  and  3.3%/day,m.  The 
mean  albedo  on  the  day  following  a  snowfall  great- 
er than  a  trace  averaged  about  80%  during  the 
November  through  April  period.  (Author's  ab- 
stract) 
W90-07824 


SOOT  IN  THE  ATMOSPHERE  AND  SNOW 
SURFACE  OF  ANTARCTICA. 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

S.  G.  Warren,  and  A.  D.  Clarke. 

Journal  of  Geophysical  Research  (D)  Atmospheres 

JGRDE3,  Vol.  95,  No.  2,  p  1811-1816,  February 

20,  1990.  1  fig,  1  tab,  30  ref.  NSF  Grant  DPP-83- 

16220. 

Descriptors:  *Air  pollution,  *Albedo,  'Antarctica, 
•Snow  cover,  *Soot,  Carbon,  Filtration,  Light 
penetration,  Reflectance. 

Samples  of  snow  collected  near  the  south  pole 
during  January  and  February  1986  were  analyzed 
for  the  presence  of  light-absorbing  particles  by 
passing  the  melted  snow  through  a  nucleopore 
filter.  Transmission  of  light  through  the  filter 
showed  that  snow  far  from  the  station  contains  the 
equivalent  of  0.1-0.3  ng  C/gm  of  snow.  Samples  of 
ambient  air  were  filtered  and  found  to  contain 
about  1-2  ng  C/kg  of  air  giving  a  scavenging  ratio 
of  about  150.  The  snow  downwind  of  the  station 
exhibited  a  well-defined  plume  of  soot  due  to  the 
burning  of  diesel  fuel,  but  even  in  the  center  1  km 
downwind,  the  soot  concentration  was  only  3  ng/ 
gm  of  snow,  too  small  to  affect  snow  albedo  sig- 
nificantly. Measurements  of  snow  albedo  near 
large  inland  stations  are  therefore  probably  repre- 
sentative of  their  surrounding  region.  (Author's 
abstract) 
W90-07826 


ATMOSPHERIC  ICING  RATES  WITH  ELEVA- 
TION ON  NORTHERN  NEW  ENGLAND 
MOUNTAINS,  U.SA. 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

C.  C.  Ryerson. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  22, 

No.  1,  p  90-97,  February  1990.  9  fig,  19  ref. 

Descriptors:  *Ice  formation,  'Mountains,  *Rime, 
Alpine  regions,  Clouds,  Elevation,  Ice,  Madonna 
Peak,  Mount  Mansfield,  Mount  Washington,  New 
Hampshire,  Vermont,  Wind. 

Atmospheric  rime  icing,  resulting  primarily  from 
supercooled  cloud  droplet  impaction  on  objects  at 
the  Earth's  surface,  was  monitored  and  analyzed  as 
a  function  of  elevation  on  the  west  faces  of  Madon- 
na Peak  and  Mount  Mansfield  in  the  Green  Moun- 
tains, Vermont,  and  at  the  summit  of  Mount  Wash- 
ington, New  Hampshire.  Measurements  were  made 
of  ice  accretion  rates  on  passive,  manually  operat- 
ed collection  baskets  and  automatic  ice  detectors. 
Icing  rates  increase  exponentially  with  elevation 
above  about  800  m,  with  secondary  controls  of  rate 
suggested  by  microtopographic  relief  exposure. 
The  illustrated  dependence  of  icing  rate  upon  ele- 
vation is  largely  a  function  of  New  England  wind 
and  cloud  regimes  and  differs  from  other  selected 
mountainous  locations.  The  relationships  presented 
may  help  assess  the  magnitude  of  frozen  moisture 
inputs  to  high-elevation  mountain  ecosystems.  (Au- 
thor's abstract) 
W90-07874 

SIMULATION  OF  SNOWMELT  RUNOFF 
PATHWAYS  ON  THE  LAC  LAFLAMME  WA- 
TERSHED. 

Moncton  Univ.  (New  Brunswick).  Ecole  de  Sci- 
ences Forestieres. 

R.  Barry,  M.  Prevost,  J.  Stein,  and  A.  P. 
Plamondon.  ...,», 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  103-121,  February  1990.  7  fig,  4  tab,  28  ref. 


Descriptors:  *Atolls,  'Geophysical  exploration, 
'Hydrologic  models,  'Quebec,  *Runoff,  •Snow- 
melt,  Hydraulic  conductivity,  Lysimeters,  Soil  po- 
rosity, Streamflow,  Subsurface  runoff,  Surface 
runoff,  Throughflow. 

The  contributions  of  subsurface  and  surface  runoff 
to  streamflow  during  snowmelt  in  a  balsam  fir 
forest  located  on  a  laurentidian  upland  watershed 
Lac  Laflamme,  Quebec  were  determined  with  a 
hydrologic  model  (HYFOR).  Lysimeter  and  calcu- 
lated snowmelt  runoff  at  the  base  of  the  snowpack 
were  used  as  an  input  to  the  model  during  the 
snowmelt  period  of  1985,  1986,  and  1987.  The 
calculated  values  were  obtained  from  a  tempera- 
ture index  snow  cover  model.  The  initial  simula- 
tions showed  a  poor  ability  to  predict  runoff.  The 
soil  porosity  and  hydraulic  conductivity  were 
modified  to  account  for  the  ground  frost  effect. 
Simulations  were  substantially  improved  by  reduc- 
ing soil  porosities  by  31%  and  hydraulic  conduc- 
tivities by  53%  of  their  original  values  measured 
under  the  frost  free  conditions.  Surface  flow 
volume,  which  lumps  rapid  throughflow  and  over- 
land flow,  computed  with  the  calibrated  model 
varied  between  32  and  47%  of  the  total  volume  for 
the  three  snowmelt  periods.  Because  of  the  signifi- 
cant modifications  of  soil  parameters  necessary  to 
obtain  reasonable  model  performance,  it  is  con- 
cluded that  better  field  observations  on  soil  hydro- 
logic  properties  are  needed  to  improve  snowmelt 
runoff  simulations.  (Author's  abstract) 
W90-07980 


MODELLING  SNOWMELT  IN  A  MOUNTAIN- 
OUS RIVER  BASIN  ON  AN  EVENT  BASIS. 

Technische  Univ.,  Vienna  (Austria).  Inst,  fuer  Hy- 
draulik  Gewasserkunde  und  Wasserwirtschaft. 
G  Bloschl,  R.  Kirnbauer,  and  D.  Gutknecht. 
Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  207-229,  February  1990.  9  fig,  29  ref. 

Descriptors:  *Alpine  regions,  *Flood  forecasting, 
♦Model  studies,  *Rainfall-runoff  relationships, 
•Snowmelt,  Elevation,  Energy-balance  approach, 
Simulation  analysis,  Snowline. 

A  snowmelt  model  for  short  time  flood  forecasting 
of  mixed  rain-snowmelt  floods  in  a  high  alpine 
watershed  have  been  developed.   The  model  is 
based  on  a  subdivision  of  the  basin  into  elevation 
bands.   The  energy  input  into  the  snowpack  is 
computed  by  the  energy-balance  approach,  using 
physically  based  preset  parameters.  The  internal 
processes  are  parameterized  by  introducing  heat 
and  water  storage  capacities.  The  state  of  the  snow 
cover  throughout  the  basin  is  characterized  by 
distinguishing  three  zones  with  different  melt  and 
drainage  conditions.  The  lowest  zone  is  saturated 
and  runoff-producing.  Above  it,  there  is  a  transi- 
tion zone  of  partly  soaked  snow.  In  the  uppermost 
portion  of  the  basin,  no  liquid  water  is  stored  in  the 
snow.  Snow  line,  saturation  line  and  dry-snow  line 
form  the  boundaries  between  the  respective  zones. 
In  performing  simulation  runs,  the  three  boundary 
lines  are  found  to  follow  different  patterns  during  a 
six-day  test  period.   Due  to  the  prevailing  melt 
conditions,  the  snow  line  rises  monotonically  and  is 
only  slightly  influenced  by  different  weather  con- 
ditions. The  saturation  line  and  consequently  the 
bank  width  of  the  soaked  zone,  however,  are  con- 
trolled by  day-to-day  and  diurnal  changes  in  mete- 
orological variables  and  exhibit  a  significant  in- 
crease on  rainy  days  and  pronounced  fluctuations 
during   fair   weather.   The  dry-snow   line  shows 
minor  fluctuations.  A  sensitivity  analysis  indicates 
that  the  influence  of  model  parameters  on  simulat- 
ed melt  rates  is  moderate  or  small  when  simulation 
periods  of  several   days  are  considered   so  that 
parameters  may  be  preset  without  inducing  much 
additional  uncertainty.  The  snowmelt  routine  was 
developed  with  the  intention  of  starting  it  during 
the  ablation  period.  Thus,  initial  conditions  for  the 
above    mentioned    boundary    lines   are    required. 
Based  on  sensitivity  analysis,  it  is  found  that  the 
elevation  of  the  snowline  must  be  derived  from 
current  observations.  For  saturation  line  and  dry- 
snow  line,  simple  relations  to  air  temperature  are 
given.   Simulation  results  indicate  that  the  areal 
extent  of  the  saturated  snow  cover  must  be  consid- 
ered  if  proper  model  performance  for  the  first 
hours  after  model  start  is  desired.  (Author's  ab- 
stract) 


W90-07987 

PROGRAMME  AL  GHAJT  -MOROCCO 
WINTER  SNOWPACK  AUGMENTATION 
PROJECT:  A  COOPERATIVE  PROJECT  BE- 
TWEEN THE  KINGDOM  OF  MOROCCO  AND 
THE  UNITED  STATES. 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Re- 
search and  Lab.  Services. 
For  primary  bibliographic  entry  see  Field  3B. 
W90-08165 

HYDROGRAPH  SEPARATION  IN  A  SMALL 
ALPINE  BASIN  BASED  ON  INORGANIC 
SOLUTE  CONCENTRATIONS. 

Colorado    Univ.,    Boulder.    Inst,    of   Arctic   and 

Alpine  Research. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08219 

PATTERN  OF  SOLUTE  MOVEMENT  FROM 
SNOW  INTO  AN  UPPER  MICHIGAN 
STREAM. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08434 

SNOW  AND  ICE--NONRENEWABLE  NATU- 
RAL RESOURCES  IN  THE  FUTURE. 

National  Board  of  Waters,  Helsinki  (Finland). 
E.  Kuusisto. 

IN-  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus,  Helsinki,  Finland.  1989.  p  300-318,  10 
fig,  23  ref. 

Descriptors:  'Climatic  changes,  'Global  warming, 
'Ice  cover,  'Snow,  Evaporation,  Forecasting, 
Lakes,  Model  studies,  Seas,  Snowmelt,  Vegetation. 

The  earth's  climate  will  change  in  the  next  dec- 
ades-possibly  at  a  rate  seldom  exceeded  in  the 
past.  The  group  of  hydrological  variables  most 
sensitive  to  climatic  changes  will  be  the  cryos- 
pheric  ones,  i.e.  those  related  to  snow  and  ice. 
Snow  has  several  physical  properties  which 
strengthen  the  interactions  with  climate.  For  exam- 
ple, snow  has  the  highest  reflectivity  and  lowest 
thermal  conductivity  of  the  common  natural  sur- 
faces. Feedbacks  between  snow  cover  and  climate 
include:  (1)  snow-albedo-temperature;  (2)  snow- 
high  pressure  cells  -polar  outbreaks;  (3)  snowmelt- 
evaporation-Arctic  stratus;  and  (4)  snow  line-ele- 
vation. The  modeling  of  these  and  other  feedbacks 
in  global  climatic  models  is  still  far  from  satisfac- 
tory. Many  environmental  factors  will  be  involved 
in  the  long-term  response  of  cryosphere  to  man- 
induced  climatic  changes.  These  include  particu- 
larly the  atmosphere-ocean  interactions,  which 
may  have  time-scales  comparable  to  those  between 
atmosphere  and  continental  ice  sheets.  The  long 
observation  series  of  some  cryosphenc  variables, 
notably  those  of  the  ice  cover  on  lakes  and  margin- 
al seas,  will  offer  a  good  possibility  for  an  early 
detection  of  short-term  climatic  change.  (See  also 
W90-08565)  (White-Reimer-PTT) 
W90-08588 

INFLUENCE  OF  GLACIERISATION  ON  THE 
RESPONSE  OF  RUNOFF  FROM  ALPINE 
BASINS  TO  CLIMATE  VARIABILITY. 

Victoria  Univ.  of  Manchester  (England).  Alpine 

Glacier  Project. 

D.N.Collins. 

IN-  Conference  on  Climate  and  Water.  Volume  1. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  319-328,  5  fig, 

3  tab,  10  ref. 

Descriptors:  'Alpine  regions,  'Climatic  changes, 
'Climatology,  'Glaciers,  'Glaciohydrology, 
•Global  warming,  'Runoff,  'Switzerland,  Alti- 
tude, Energy,  Precipitation,  Temperature. 

Records  of  runoff  from  gages  on  rivers  draining 
basins  of  between  1.9  and  66.6%  glacier  cover  in 
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the  Rhone  catchment,  Switzerland  have  been  ex- 
amined together  with  records  of  air  temperature 
and  precipitation  for  the  period  1930-1987.  Precipi- 
tation was  more  variable  from  year  to  year  than 
thermal  input.  At  higher  levels  of  glacierization, 
energy  input  dominates  runoff  variability,  but  at 
low  levels  precipitation  variation  is  the  main  influ- 
ence. Considerable  variations  in  discharge  from 
highly-glacierized  basins  have  resulted  from  under- 
lying secular  variations  in  energy  inputs.  Should 
glaciers  continue  to  retreat  under  favorable 
energy-input  conditions,  percentage  glacierization 
might  be  expected  to  fall,  reducing  the  influence  of 
energy  variability  on  runoff  and  increasing  depend- 
ence on  precipitation.  Average  runoff  amounts  will 
probably  be  maintained,  since  the  average  area  of 
bare  ice  exposed  to  melting  will  not  shrink  as  the 
maximum  annual  elevation  of  the  transient  snow- 
line on  the  glacier  will  rise.  This  will  continue  until 
the  snowline  rises  above  the  upper  limit  of  glacier 
cover  at  high  altitude.  (See  also  W90-08565)  (Au- 
thor's abstract) 
W90-08589 


150  YEARS  SINCE  G.  G.  HALLSTROM'S  STUD- 
IES ON  ICE  BREAK-UP  DATES  AS  CLIMATIC 
INDICATORS. 

National    Board    of  Waters,    Helsinki    (Finland). 

Water  and  Environment  Research  Inst. 

J.  M.  Kajander 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  329-338,  1  tab, 

18  ref. 

Descriptors:  "Climatic  changes,  "Climatology, 
•Finland,  "Global  warming,  "Hallstrom  method, 
"Ice  breakup,  Data  interpretation,  Land  use,  Meas- 
uring data,  Regression  analysis. 

The  Hallstrom  method  first  employed  in  Finland  in 
1839  of  using  ice  break-up  dates  as  indicators  of 
climatic  change  is  still  relevant  and  now  much 
easier  to  use.  Hallstrom  assumed  that  the  date  of 
break-up  or  freeze-up  at  any  station  would  be  a 
linear  function  of  time.  The  results  did  not  support 
the  hypothesis  of  a  universal  trend  and  Hallstrom 
concluded  that  the  climatic  changes  were  local. 
The  most  markfu  iesult  was  the  rapid  cooling  of 
the  climate  in  Vasteras.  The  general  opinion  was 
that  deforestation  and  drainage  of  swamplands 
would  make  the  climate  more  temperate.  The  Neo- 
Hallstromian  analysis  for  the  more  recent  material 
was  carried  out  with  the  standard  period  1913- 
1988.  Only  a  few  stations  showed  statistically  sig- 
nificant trends.  Some  of  these  can  be  explained  by 
a  local  warming  due  to  industry  and  urbanization, 
or  by  changes  in  discharge  patterns.  The  freeze-up 
and  break-up  dates  have  never  been  very  impor- 
tant as  indicators  of  climatic  variations.  The  value 
of  cryophenological  observations  lies  in  the  sim- 
plicity of  the  observation  process  and  in  the  com- 
pactness of  the  information  acquired.  This  will 
probably  be  important  as  a  complement  to  meteor- 
ological data  even  in  the  future.  (See  also  W90- 
08565)  (Author's  abstract) 
W90-08590 


SIMULATION  OF  THE  EFFECTS  OF  CLI- 
MATE CHANGES  ON  A  GLACIER  IN  WEST- 
ERN NORWAY. 

Norges  Vassdrags-  og  Elektrisitetsvesen,  Oslo. 
T.  Laumann,  and  A.  M.  Tvede. 
IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus,  Helsinki,  Finland.  1989.  p  339-352,  8  fig, 
12  ref. 

Descriptors:  "Climatic  changes,  "Climatology, 
•Glaciers,  "Global  warming,  "Norway,  Model 
studies,  Precipitation,  Seasonal  variability,  Simula- 
tion analysis,  Temperature. 

Throughout  the  last  century,  the  relationship  be- 
tween the  climate  and  the  advance  or  retreat  of  the 
glaciers  has  been  one  of  the  key  areas  of  research 
within  glaciology.  A  model  system  used  to  simu- 
late the  effects  from  climate  changes  on  a  glacier 
named  Grabreen  at  the  Folgefonni  ice  cap  in  West- 
ern Norway  is  presented.  One  part  of  the  system 
calculates  the  annual  net  balance  of  the  glacier 


from  input  of  air  temperature  and  precipitation 
data  from  Bergen;  the  other  part  simulates  the 
physical  conditions  of  the  ice-masses  and  the  ad- 
vance or  retreat  of  the  glacier  front.  Four  scenar- 
ios of  climate  changes  are  tested,  two  of  which 
give  as  a  result  an  advancing  glacier  after  year 
2002,  while  the  two  others  gave  a  retreating  gla- 
cier. The  simulations  show  that  the  glacier  is  sensi- 
tive to  changes  in  the  precipitation  pattern  in  the 
fall.  (See  also  W90-08565)  (Author's  abstract) 
W90-08591 


CLIMATE  VARIATION  AND  ICE  CONDI- 
TIONS IN  THE  RIVER  TORNEALVEN. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

G.  Zachrisson. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  353-364,  7  fig, 

5  ref. 

Descriptors:  "Finland,  "Global  warming,  "Ice 
breakup,  "River  flow,  "Sweden,  "Tornealven 
River,  Dams,  Land  use,  Seasonal  variation,  Tem- 
perature, Water  level,  Weather. 

The  River  Tornealven,  between  Finland  and 
Sweden,  has  been  subject  to  disastrous  ice  break- 
ups several  times  in  the  past,  the  interval  being  10- 
20  years.  During  the  1980's  three  consecutive  years 
have  met  with  very  severe  break-ups;  1984,  1985, 
and  1986.  A  project  was  started  aimed  at  measures 
to  diminish  the  damages  from  such  events.  Break- 
up has  occurred  much  earlier  during  the  20th 
century  than  in  older  times  (observation  are  avail- 
able from  1693).  Comparisons  with  air  temperature 
from  1860  and  onwards  indicate  some  agreement 
between  earlier  dates  of  break-up  and  the  general 
temperature  rise  up  to  about  1940.  The  winter 
temperature  seems  to  be  of  minor  importance  com- 
pared to  the  temperature  in  April.  The  severe 
break-ups  are  found  to  be  associated  primarily  with 
a  rapid  increase  in  water  level.  During  the  years 
with  ice  problems  in  the  1980's,  the  water  level 
increase  was  extremely  large.  This  could  be  the 
effect  of  meteorological  factors  ('sudden'  spring 
warming),  but  also  changes  within  the  catchment 
area  (more  intense  forestry  and  removal  of  regula- 
tion dams  in  the  tributaries)  could  have  a  hastening 
effect  on  the  spring  flood.  However,  a  calculation 
of  the  relative  importance  of  the  different  factors 
in  contributing  to  the  severe  break-ups  is  difficult 
to  make.  (See  also  W90-08565)  (Author's  abstract) 
W90-08592 


2D.  Evaporation  and  Transpiration 


WINTER  EVAPORATION  ON  A  MOUNTAIN 
SLOPE,  HAWAII. 

Hawaii  Univ.,  Honolulu.  Dept.  of  Geography. 
D.  Nullet,  and  T.  W.  Giambelluca. 
Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  3/ 
4,  p  257-265,  January  1990.  2  fig,  2  tab,  15  ref. 

Descriptors:  "Evaporation,  'Hawaii,  *Model  stud- 
ies, Elevation,  Heat  advection,  Mountains,  Season- 
al variation,  Trade  wind  inversion. 

Evaporation  measurements  at  six  sites  on  the  island 
mountain,  Haleakala,  Hawaii  were  conducted  be- 
tween late  November,  1987  and  early  January, 
1988.  Measurements  were  compared  with  estimat- 
ed evaporation  using  four  models  to  determine  the 
applicability  of  the  models  to  tropical  islands  and 
to  identify  possible  sources  of  error  in  model  esti- 
mates. All  four  models  tested  underestimated  evap- 
oration at  all  sites.  Positive  heat  advection  from  the 
surrounding  ocean  and  from  land  sources  increased 
evaporation  at  low  elevations  while  mixing  of  dry 
air  through  the  trade  wind  inversion  greatly  in- 
creased evaporation  at  the  highest  elevation.  (Au- 
thor's abstract) 
W90-07725 


EFFECT  OF  WEATHER  VARIABILITY  ON 
THE  ENERGY  BALANCE  OF  A  LAKE  IN  THE 
HUDSON  BAY  LOWLANDS,  CANADA. 

York  Univ.,  North  York  (Ontario).  Dept.  of  Geog- 


raphy. 

R.  Bello,  and  J.  D.  Smith. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  22, 

No.  1,  p  98-107,  February  1990.  4  fig,  1  tab,  23  ref. 

Descriptors:  "Energy,  "Lake  evaporation,  "Lakes, 
Advection,  Canada,  Evaporation,  Latent  heat, 
Mathematical  studies. 

Evaporation  is  an  important  component  of  the 
water  balance  of  lakes  in  the  Hudson  Bay  Low- 
lands, but  the  amount  of  summer  evaporation  in 
this  area  is  not  well  known.  Hourly  summertime 
estimates  of  evaporation,  from  a  small  tundra  lake 
near  Churchill,  Manitoba,  are  compared  to  equilib- 
rium evaporation  estimates  of  the  Penman  model. 
For  the  entire  measurement  period  the  Priestley- 
Taylor  evaporability  factor  alpha  equals  1.35.  For 
individual  days  alpha  ranges  from  1.0  to  2.0  and  for 
individual  hours  from  1.0  to  4.0.  Local  advection  is 
primarily  responsible  for  the  large  fluxes  of  latent 
heat.  The  latent  heat  flux  exceeds  available  radiant 
energy  over  the  summer,  with  temperature  inver- 
sions occurring  over  the  lake  on  the  majority  of 
days.  The  advective  enhancement  of  lake  evapora- 
tion responds  to  daily  weather  variations.  The 
classification  of  these  variations  will  improve  oper- 
ational estimates  of  lake  evaporation.  (Author's 
abstract) 
W90-07875 


DISTRIBUTION  OF  DEUTERIUM  AND 
OXYGEN-18  DURING  UNSTEADY  EVAPORA- 
TION FROM  A  DRY  SOIL. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

C.  J.  Barnes,  and  G.  R.  Walker. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 

2,  p  55-67,  December  1989.  3  fig,  19  ref. 

Descriptors:  "Air-earth  interfaces,  "Deuterium, 
"Evaporation,  "Isotope  studies,  "Model  studies, 
"Oxygen  isotopes,  "Soil  moisture  deficiency,  "Soil 
water,  "Stable  isotopes,  Boundary  conditions, 
Chlorides,  Distribution  patterns,  Groundwater 
movement,  Isotherms,  Moisture  content,  Numeri- 
cal analysis,  Water  vapor. 

Evaporation  from  a  dry  soil  was  studied  by  model- 
ing the  movement  and  distribution  of  the  stable 
isotopic  species  of  water  under  transient  isothermal 
conditions.  This  model  extends  an  earlier  steady- 
state  model  to  account  for  unsteady  evaporation.  It 
was  shown  that  with  appropriate  initial  and  bound- 
ary conditions,  isotope  profiles  in  space  and  time 
can  be  described  in  the  same  way  as  the  water 
content  profiles  in  terms  of  a  similarity  variable, 
proportional  to  depth  and  the  inverse  of  time 
squared.  The  analysis  provides  a  means  for  experi- 
mental examination  of  the  detailed  processes  of 
evaporation,  allowing  quantitative  partitioning  of 
the  evaporative  flux  between  vapor  and  liquid 
movement  at  all  points  within  a  one-dimensional 
column.  Isotope  and  chloride  distributions  were 
analyzed  numerically  for  a  step-function  water 
content  distribution,  and  compared  with  steady 
state  profiles  calculated  for  similar  conditions.  It 
was  shown  that  whereas  for  steady  state  the  peak 
isotope  ratios  are  determined  by  atmospheric  and 
deep  soil  isotope  ratios,  for  these  transient  condi- 
tions the  peak  value  depends  also  on  water  con- 
tent, and  may  be  higher  or  lower  than  for  steady 
state.  For  very  dry  soils,  decreasing  water  content 
leads  to  deeper,  broader  but  lower  isotope  maxima. 
(Author's  abstract) 
W90-08217 


TEMPERATURE  GRADIENT  EFFECTS  ON 
STABLE  ISOTOPE  AND  CHLORIDE  PRO- 
FILES IN  DRY  SOILS. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic   entry   see   Field   2G 

W90-08218 


HOURLY  ET  MODEL  CALIBRATION  WITH 
EDDY  FLUX  AND  ENERGY  BALANCE  DATA. 
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Field  2— WATER  CYCLE 


Group  2D — Evaporation  and  Transpiration 


Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 

M.  A.  Kizer,  R.  L.  Elliott,  and  J.  F.  Stone. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.    116,  No.  2,  p   172-181, 
March/ April  1990.  5  fig,  1  tab,  16  ref. 

Descriptors:  'Evapotranspiration,  'Hydrologic 
budget,  'Irrigation  engineering,  *Irrigation  re- 
quirements, Air  temperature,  Alfalfa,  Anemo- 
meters, Calibrations,  Climatic  data,  Energy,  Esti- 
mating equations,  Heat  balance,  Net  radiation, 
Rainfall,  Root  zone,  Soil  water,  Solar  radiation, 
Thermocouples. 

A  water  budget  of  the  crop  root  zone  is  often  used 
in  making  irrigation  scheduling  decisions.  With  this 
approach,  irrigation  and  rainfall  represent  the  pri- 
mary additions  to  soil  water,  and  evapotranspira- 
tion  (ET)  is  the  major  process  removing  water 
from  the  root  zone.  The  Penman  equation  for 
estimating  hourly  ET  of  an  alfalfa  reference  crop 
was  calibrated  for  both  daytime  and  nighttime 
conditions.  Hourly  net  radiation,  sensible  heat  flux, 
and  soil  heat  flux  were  measured  in  the  field  for  16 
24-hour  periods,  and  evaporative  flux  was  deter- 
mined as  the  residual  of  the  surface  energy  balance 
equation.  The  sensible  heat  flux  measurements 
were  made  using  a  portable  eddy  correlation 
system  that  included  a  sonic  anemometer  and  a 
fine-wire  thermocouple.  Following  calibration,  the 
hourly  Penman  model  was  applied  to  independent 
weather  data  from  two  growing  seasons.  Since 
only  conventional  weather  parameters  were  meas- 
ured during  these  two  seasons,  empirical  equations 
were  first  developed  to  relate  net  radiation  to  solar 
radiation,  and  soil  heat  flux  to  solar  radiation  and 
air  temperature.  The  resulting  hourly  ET  estimates 
were  summed  over  two-day  to  four-day  intervals 
and  compared  to  ET  data  obtained  from  soil  water 
balance  measurements.  Good  agreement  was  found 
between  estimated  and  measured  values.  (Author's 
abstract) 
W90-08355 

SIMULATION  OF  THE  IMPACT  OF  C02  AT- 
MOSPHERIC DOUBLING  ON  PRECIPITA- 
TION AND  EVAPOTRANSPIRATION -STUDY 
OF  THE  SENSim/ITY  TO  VARIOUS  HY- 
POTHESES. 

Institut  Royal  Meteorologique  de  Belgique,  Brus- 
sels. Hydrology  Section. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-08568 

DETERMINATION  OF  AREAL  EVAPOTRAN- 
SPIRATION FROM  SATELLITE  DATA  USING 
A  TEMPERATURE/SURFACE  FLUXES  IN- 
VERSION MODEL. 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-08576 

POSSIBLE  CHANGES  IN  FOREST  HYDROLO- 
GY FOLLOWING  A  GLOBAL  CLIMATIC 
CHANGE.  t    ,     _,  %    _ 

Groningen  Rijksuniversiteit  (Netherlands).  Dept. 
of  Physical  Geography.  ,..,.,, 

For  primary  bibliographic  entry  see  Field  21. 
W90-08578 

SENSITIVITY  OF  EVAPOTRANSPIRATION 
AND  SOn.  MOISTURE  TO  POSSIBLE  CLI- 
MATIC CHANGES. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

L.  S.  KJuchment,  Y.  G.  Motovilov,  and  Z.  P. 

Startseva. 

IN-  Conference  on  Climate  and  Water.  Volume  1. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  236-251,  2  fig, 

2  tab,  3  ref. 

Descriptors:  'Climatic  changes,  'Evapotranspira- 
tion,  'Global  warming,  'Greenhouse  effect,  •Soi 
water,  Carbon  dioxide,  Model  studies,  Runoff,  Soil 
moisture,  Stomatal  regulation,  Wheat. 

In  estimating  possible  influence  of  C02-induced 
changes  in  the  climatic  system  on  water  resources 


special  attention  is  paid  to  the  influence  of  atmos- 
pheric warming.  However,  the  direct  impact  of  the 
increase  in  atmospheric  C02  content  on  transpira- 
tion can  play  an  important  role.  A  physically  based 
model  of  moisture  transfer  in  the  system  'soil- 
canopy-atmosphere'  is  used  to  estimate  C02-in- 
duced  changes  in  evapotranspirations  for  wheat. 
The  model  takes  into  account  not  only  variations 
of  atmosphere  and  vegetation  characteristics,  but 
also  various  mutual  non-linear  effects  of  heat  and 
moisture  transfer  in  soil  and  plants  caused  by  these 
variations.  The  analysis  of  seasonal  dynamics  of 
evapotranspiration  shows  that  the  greatest  differ- 
ences for  various  scenarios  are  observed  in  the 
phase  of  wheat  active  growth  (blossoming,  earing) 
when  evapotranspiration  is  maximum.  In  the  initial 
phase  and  in  the  phase  of  ripening  these  differences 
are  not  so  appreciable.  Comparison  of  the  results 
shows  that  the  use  of  simplified  models,  taking  into 
account  only  meteorological  characteristics  and 
neglecting  mechanisms  of  plants'  stomatal  regula- 
tion can  lead  to  inaccurate  conclusions  and  results 
in  estimating  the  impact  of  the  greenhouse  effect 
on  evapotranspiration  and  river  runoff.  In  this  case 
it  can  be  concluded  that  evapotranspiration  grows 
as  a  result  of  the  increase  in  atmospheric  C02 
content,  and  therefore,  river  runoff  diminishes. 
(See  also  W90-08565)  (White-Reimer-PTT) 
W90-08582 

LANDSCAPE  INFLUENCE  ON  LAND-ATMOS- 
PHERE HEAT  MOISTURE  EXCHANGE  AND 
ITS  VARIABILITY. 

Gosudarstvennyi    Gidrologicheskii    Inst.,    Valdai 

(USSR). 

A.  A.  Kapotov,  and  P.  A.  Kolosov. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  281-292,  5  fig, 

1  tab. 

Descriptors:  *Climates,  "Evaporation,  'Humidity, 
♦Land  use,  Fluctuations,  Moisture  transfer,  Vege- 
tation. 

The  landscape  climate  forming  effect  is  studied  for 
four  types  of  landscape:  a  forest;  field  catchments; 
a  meadow;  and  a  winter  crop  field.  The  landscapes 
influence  on  the  time-spatial  distribution  of  the 
heat  moisture  exchange  in  the  land-atmosphere 
system  is  considered  the  climate  forming  effect. 
The  between-year  fluctuations  of  monthly  aver- 
aged values  of  heat-water  flux  were  used  in  the 
evaluation.  The  long-term  data  analysis  showed 
landscape  has  a  significant  influence  on  the  forma- 
tion of  the  land-atmosphere  interaction  process. 
Vegetation  was  found  to  have  the  maximumcapa- 
bility  for  transforming  'input  humidification'--pre- 
cipitation.  Maximum  differences  in  the  moisture 
transferring  characteristic  and  the  degree  of  at- 
tenuation occur  between  forests  and  anthropogenic 
landscapes  with  the  latter  having  the  least  capabil- 
ity to  attenuate  and  the  least  sustaining  power  to 
climate  fluctuation.  (See  also  W90-08565)  (Au- 
thor's abstract) 
W90-08586 

2E.  Streamflow  and  Runoff 

RIVER  ECOSYSTEMS:  ECOLOGICAL  CON- 
CEPTS AND  DYNAMICS. 

Centre    National   de   la   Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables.  _ 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07523 

MORPHOLOGICAL  AND  HYDROLOGICAL 
CHARACTERISTICS  OF  SOME  ALLOCHTH- 
ONOUS  RIVER  CHANNELS,  WESTERN 
DECCAN  TRAP  UPLAND  REGION,  INDIA. 

Poona  Univ.  (India).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-07571 

LATE  CENOZOIC  EVOLUTION  OF  THE  TUO- 
LUMNE RIVER,  CENTRAL  SIERRA  NEVADA, 
CALIFORNIA. 


Geological  Survey,  Menlo  Park,  CA. 

N.  K.  Huber. 

Geological      Society      of      America      Bulletin 

BUGMAF,  Vol.  102,  No.  1,  p  102-115,  January 

1990.  11  fig,  26  ref. 

Descriptors:  *Cenozoic  era,  *Channel  erosion, 
•Geologic  history,  'Geomorphology,  'Incised 
rivers,  *Tuolumne  River,  California,  Glaciation, 
River  channels,  Volcanoes. 

Many  studies  have  demonstrated  that  the  Sierra 
Nevada  was  uplifted  during  the  late  Cenozoic  to 
form  the  present  range.  The  Tuolumne  River  is  the 
northernmost  of  the  major  rivers  draining  the  west 
slope  of  the  Sierra  Nevada  whose  course  was  not 
totally  disrupted  by  volcanism.  Erosional  remnants 
of  volcanic  rock  deposited  in  a  10  million  year  old 
channel  of  the  river  permit  its  partial  reconstruc- 
tion. Uplift  during  the  past  10  million  year  is 
estimated  to  be  as  much  as  1,830  m  at  Tioga  Pass. 
An  ancestral  range  of  hills  occupied  the  present 
site  of  the  Sierra  crest  10  million  year  ago,  forming 
a  barrier  to  western  drainage.  The  evolution  of  the 
Tuolumne  River  has  resulted  in  as  much  as  1,525  m 
of  new  channel  incision  during  the  last  10  million 
year,  and  the  modern  channel  is  about  915  m  lower 
than  the  abandoned  ancient  channel.  An  undeter- 
mined amount  of  this  downcutting  was  from  gla- 
cial erosion.  (Tappert-PTT) 
W90-07597 


ADVANCES  IN  FLUVIAL  GEOMORPHOLOGY 
OF  MOUNTAIN  ENVIRONMENTS. 

Instituto  Pirenaico  de  Ecologia,  Jaca  (Spain). 
For  primary  bibliographic  entry  see  Field  2J. 
W90-07632 

HYDROLOGIC  SIMILARITY  3.  A  DIMEN- 
SIONLESS  FLOOD  FREQUENCY  MODEL 
USING  A  GENERALIZED  GEOMORPHOLO- 
GIC  UNIT  HYDROGRAPH  AND  PARTIAL 
AREA  RUNOFF  GENERATION. 
Princeton  Univ.,  NJ.  Water  Resources  Program. 
M.  Sivapalan,  E.  F.  Wood,  and  K.  J.  Beven. 
Water  Resources  Research  WRERAQ,  Vol.  26, 
No  1,  p  43-58,  January  1990.  15  fig,  22  ref,  4 
append.  NASA  Grants  NAG-5-491,  NAG-1392, 
and  USGS  Grant  14-08-0001-G1138. 

Descriptors:  'Flood  forecasting,  *Flood  frequen- 
cy, *Geomorphology,  'Hydrographs,  'Mathemati- 
cal models,  'Model  studies,  'Rainfall-runoff  rela- 
tionships, 'Runoff,  'Runoff  forecasting,  Statistical 
analysis,  Storm  runoff. 

One  of  the  shortcomings  of  the  original  theory  of 
the  geomorphologic  unit  hydrograph  (GUH)  is 
that  it  assumes  that  runoff  is  generated  uniformly 
from  the  entire  catchment  area.  It  is  now  recog- 
nized that  in  many  catchments  much  of  the  runoff 
during  storm  events  is  produced  on  partial  areas 
which  usually  form  on  narrow  bands  along  the 
stream  network.  A  storm  response  model  that  in- 
cludes runoff  generation  on  partial  areas  by  both 
Hortonian  and  Dunne  mechanisms  was  recently 
developed.  Integrating  the  partial  runoff  genera- 
tion model  with  the  GUH-based  runoff  routing 
model  leads  to  a  generalized  GUH.  The  general- 
ized GUH  and  the  storm  response  model  are  then 
used  to  estimate  physically  based  flood  frequency 
distributions.  In  most  previous  work  the  initial 
moisture  state  of  the  catchment  had  been  assumed 
to  be  constant  for  all  the  storms.  When  this  as- 
sumption is  relaxed  and  the  initial  moisture  condi- 
tions allowed  to  vary  between  storms,  the  resulting 
flood  frequency  distributions  are  cast  in  a  scaled 
dimensionless  framework  where  issues  such  as 
catchment  scale  and  similarity  can  be  conveniently 
addressed.  A  number  of  experiments  are  performed 
to  study  the  sensitivity  of  the  flood  frequency 
response  to  some  of  the  'similarity'  parameters 
identified  in  this  formulation.  The  results  indicate 
that  one  of  the  most  important  components  of  the 
derived  flood  frequency  model  relates  to  the  speci- 
fication of  processes  within  the  runoff  generation 
model;  specifically  the  inclusion  of  both  saturation 
excess  (Dunne)  and  Horton  infiltration  excess 
runoff  production  mechanisms.  The  dominance  of 
these  mechanisms  over  different  return  periods  of 
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the  flood  frequency  distribution  can  significantly 
affect  the  distributional  shape  and  confidence  limits 
about  the  distribution.  Comparisons  with  observed 
flood  distributions  seem  to  indicate  that  such  mixed 
runoff  production  mechanisms  influence  flood  dis- 
tribution shape.  The  sensitivity  analysis  also  indi- 
cated that  the  incorporation  of  basin  and  rainfall 
storm  scale  also  greatly  influences  the  distribution- 
al shape  of  the  flood  frequency  curve.  (Author's 
abstract) 
W9O-07638 


HYDROLOGIC  SENSITIVITIES  OF  THE  SAC- 
RAMENTO-SAN JOAQUIN  RIVER  BASIN, 
CALIFORNIA,  TO  GLOBAL  WARMING. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

D.  P.  Lettenmaier,  and  T.  Y.  Gan. 
Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  1,  p  69-86,  January  1990.  15  fig,  11  tab,  28  ref. 
USEPA  Cooperative  Agreement  CR8 14637. 

Descriptors:  'California,  'Climatology,  'Global 
warming,  'Greenhouse  effect,  'Model  studies, 
'Snowmelt,  'Streamflow,  'Streamflow  forecast- 
ing, Evapotranspiration,  Future  planning,  Sensitiv- 
ity analysis,  Snow  accumulation,  Stream  discharge, 
Stream  gages,  Streamflow  data,  Weather  forecast- 
ing. 

The  recent  advent  of  climate  simulations  using 
physically  based  general  circulation  models 
(GCMs)  provides  a  method  of  generating  future 
climate  scenarios  to  evaluate  the  reliability  of  sur- 
face water  resources.  Using  GCMs,  the  hydrologic 
sensitivities  of  four  medium-sized  mountainous 
catchments  in  the  Sacramento  and  San  Joaquin 
river  basins  to  long-term  global  warming  were 
analyzed.  The  study  catchments  were  selected  to 
represent  the  geographic,  climatic,  and  hydrologic 
diversity  of  the  Sacramento-San  Joaquin  River 
basin.  In  addition,  the  following  selection  criteria 
were  used:  (1)  diversions  and  storage  upstream  of 
the  gaging  station  should  be  minimal;  (2)  the 
stream  gage  should  be  rated  'good'  or  better,  with 
the  record  including  the  years  1951-1980;  and  (3) 
the  annual  runoff  should  be  highly  correlated  with 
the  summed  annual  inflows  to  the  reservoir  system. 
The  hydrologic  response  of  these  catchments,  all 
of  which  are  dominated  by  spring  snowmelt 
runoff,  were  simulated  by  the  coupling  of  the 
snowmelt  and  the  soil  moisture  accounting  models 
of  the  U.S.  National  Weather  Service  River  Fore- 
cast System.  In  all  four  catchments  the  global 
warming  pattern,  which  was  indexed  to  C02  dou- 
bling scenarios  simulated  by  three  (global)  general 
circulation  models,  produced  a  major  seasonal  shift 
in  the  snow  accumulation  pattern.  Under  the  alter- 
native climate  scenarios  more  winter  precipitation 
fell  as  rain  instead  of  snow,  and  winter  runoff 
increased  while  spring  snowmelt  runoff  decreased. 
In  addition,  large  increases  in  the  annual  flood 
maxima  were  simulated,  primarily  due  to  an  in- 
crease in  rain-on-snow  events,  with  the  time  of 
occurrence  of  many  large  floods  shifting  from 
spring  to  winter.  (Tappert-PTT) 
W90-0764O 


STATISTICAL  LOG  PIECEWISE  LINEAR 
MODEL  OF  AT-A-STATION  HYDRAULIC  GE- 
OMETRY. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

B.  C.  Bates. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  1,  p  109-1 18,  January  1990.  3  fig,  6  tab,  33  ref. 

Descriptors:  'Hydraulic  geometry,  'Mathematical 
models,  'Model  studies,  'Runoff  forecasting, 
•Stream  profiles,  Statistical  methods.  Stream 
gages. 

The  concept  of  hydraulic  geometry  has  been  used 
extensively  to  describe  the  behavior  of  natural 
river  flows  in  a  variety  of  physiographic  and  cli- 
matic regimes.  A  new  log  piecewise  linear  model 
of  at-a-station  hydraulic  geometry  and  a  statistical 
methodology  for  fitting  the  model  to  observed 
data  are  compared  to  several  existing  models.  The 
proposed   parameterization   provides  a  continuity 


relationship  between  the  model  parameters  and 
allows  the  model  to  reduce  to  the  Leopold  and 
Maddock  power  function  model  when  one  of  the 
parameters  is  set  equal  to  zero.  Applications  of  the 
new  model,  the  Leopold  and  Maddock  model,  and 
the  Richards  log  quadratic  model  are  made  to  22 
gauging  stations  in  New  South  Wales,  Australia. 
Ordinary  least  squares  (OLS)  procedures  are  used 
to  fit  the  models  to  the  data.  Results  indicate  that 
the  new  model  is  superior  to  the  existing  models  in 
that  it  allows  the  identification  of  the  points  at 
which  there  are  breaks  in  the  slopes  of  the  width-, 
mean  depth-,  and  mean  velocity-discharge  rela- 
tions. In  addition,  it  often  produces  smaller  residual 
variances  and  residuals  that  more  frequently  con- 
form with  the  OLS  error  assumptions.  However, 
more  sophisticated  procedures  for  parameter  esti- 
mation may  be  needed  in  some  instances  if  statisti- 
cal inferences  are  to  be  drawn  from  these  regres- 
sion models.  (Author's  abstract) 
W90-07643 


EFFECTS  OF  MULTIPLE  DISTURBANCE  ON 
MACROINVERTEBRATE  COMMUNITIES  IN 
THE  ACHERON  RTVER,  VICTORIA. 

Monash  Univ.,  Clayton  (Australia).  Centre  for 
Stream  Ecology. 

P.  S.  Lake,  T.  J.  Doeg,  and  R.  Marchant. 
Australian  Journal  of  Ecology  AJECDQ,  Vol.  14, 
No.  4,  p  507-514,  December  1989.  3  fig,  3  tab,  26 
ref.  Australian  Water  Research  Advisory  Council 
Grant  No.  85/3. 

Descriptors:  'Australia,  'Macroinvertebrates, 
•Population  density,  'Riffles,  'Species  diversity, 
'Stream  biota,  Acheron  River,  Aquatic  life, 
Aquatic  populations,  Population  dynamics, 
Streams. 

In  the  Acheron  River,  southern  Victoria,  Austra- 
lia, patches  of  riffle  substratum  (approximately  1 
square  m)  were  disturbed  every  10  days  by  kicking 
and  raking.  After  20  days  (three  disturbances)  a 
further  set  of  patches  was  disturbed  once.  For  the 
next  70  days  macroinvertebrate  dynamics  were 
monitored  in  the  two  sets  of  disturbed  patches  and 
also  in  contiguous  control  patches.  There  were  no 
differences  in  the  temporal  changes  in  total  species 
richness,  number  of  species  per  sample,  densities  of 
individuals,  or  species  diversity  between  the  two 
disturbance  regimes.  The  composition  of  the  fauna 
colonizing  each  disturbance  regime  was  similar, 
and  after  33  days  the  number  of  species  per  sample 
was  similar  in  disturbed  and  control  patches.  The 
fauna  appears  to  be  well  adapted  to  physical  dis- 
turbance and  current  ideas  linking  species  richness 
and  disturbance  cannot  be  readily  applied  to 
stream  communities  at  the  temporal  and  spatial 
scales  of  this  experiment.  (Author's  abstract) 
W90-07648 


ASYMPTOTIC  EXPANSION  FOR  STEADY 
STATE  OVERLAND  FLOW. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering. 

J.  Y.  Parlange,  W.  Hogarth,  G.  Sander,  C.  Rose, 
and  R.  Haverkamp. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  4,  p  579-583,  April  1990.  4  fig,  1  tab,  6  ref. 

Descriptors:  'Hydrologic  models,  'Overland  flow, 
•Rainfall-runoff  relationships,  *St  Venant  equa- 
tion, Diffusion  models,  Kinematic  models,  Kine- 
matic wave  number. 

The  full  Saint  Venant  equations  of  overland  flow 
on  a  plane  are  often  replaced  by  simpler  models. 
The  errors  in  the  kinematic  and  the  diffusion 
models  are  estimated  by  comparing  their  predic- 
tions with  the  exact  numerical  solution  of  the  Saint 
Venant  equations  under  steady  state  conditions.  It 
is  shown  that  the  two  approximate  models  can 
have  significant  errors  even  for  critical  flow  and 
fairly  large  kinematic  wave  numbers.  When  the 
kinematic  approximation  is  inaccurate,  the  im- 
provement of  the  diffusion  approximation  seems 
modest.  For  the  same  level  of  mathematical  com- 
plexity as  the  diffusion  approximation,  a  far  more 
accurate  approximation  is  proposed  when  the  kine- 
matic wave  number  is  large.  It  is  then  possible  to 


WATER  CYCLE— Field  2 
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split  the  solution  of  the  Saint  Venant  equation  in 
two  regions,  one  near  the  downstream  end  of  the 
plane  and  the  other  covering  most  of  the  plane. 
(Author's  abstract) 
W90-07668 


BIOCHEMICAL  OXYGEN  DEMAND  AND 
ALGAE:  FRACTIONATION  OF  PHYTO- 
PLANKTON  AND  NONPHYTOPLANKTON 
RESPIRATION  IN  A  LARGE  RIVER. 

Colorado  School  of  Mines,  Golden.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07675 


INSTABILITY  OF  HYDRAULIC  GEOMETRY. 

East  Carolina   Univ.,   Greenville,   NC.   Dept.   of 

Geography  and  Planning. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-07681 


LONG-TERM  INVESTIGATIONS  OF  TROPH- 
IC RELATIONSHIPS  IN  SOUTHERN  CHALK 
STREAMS. 

Freshwater    Biological    Association,     Ambleside 

(England).  Windermere  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-07715 


NETWORK  FOR  LONG-TERM  ECOLOGICAL 
RESEARCH  IN  THE  UNITED  STATES. 

Wisconsin  Univ.-Madison.  Center  for  Limnology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07716 


INFLUENCE  OF  WOODY  DEBRIS  ON  NUTRI- 
ENT RETENTION  IN  CATASTROPHICALLY 
DISTURBED  STREAMS. 

Mississippi  Univ.,  University.   Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07718 


EXPERT  SYSTEM  FOR  THE  SELECTION  OF 
A  SUITABLE  METHOD  FOR  FLOW  MEAS- 
UREMENT IN  OPEN  CHANNELS. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

S.  P.  Simonivic. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  3/ 
4,  p  237-256,  January  1990.   1  fig,   1  tab,  20  ref. 

Descriptors:  'Data  acquisition,  *Expert  systems, 
•Flow  measurement,  'Open  channels,  *Stream 
gages,  Equipment,  Measuring  instruments. 

The  science  of  stream  gaging  has  evolved  through 
the  years,  mainly  from  the  experiences  and  innova- 
tions of  its  practitioners.  Stream-gaging  procedures 
are  standardized  on  the  national  and  international 
level.  However,  the  selection  of  a  suitable  method 
for  flow  measurement  is  still  a  fairly  complex  proc- 
ess. The  knowledge-based  system  presented  was 
designed  to  aid  the  user  in  the  selection  process. 
Two  aspects  of  selection  are  considered:  physical 
characteristics  of  the  gaging  site  and  available 
equipment  and/or  structures  at  the  gaging  site. 
The  system  has  been  designed  for  the  potential  use 
in  Environment  Canada.  The  SFM  and  STR  sys- 
tems were  developed  as  potential  modules  for  in- 
corporation into  an  intelligent  decision  support 
system  (IDSS)  considered  for  supporting  the  oper- 
ation of  the  existing  network  of  gaging  stations 
operated  by  Environment  Canada.  The  expert  sys- 
tems technology  is  presented  as  one  of  the  tools 
with  the  potential  for  application  in  IDSS  develop- 
ment. The  results  indicate  that  for  well-defined 
problems  like  surface  flow  measurement  method 
selection,  expert  system  technology  may  be  used  to 
improve  the  operation,  provide  rational  solutions 
and  provide  a  useful  training  tool.  (Author's  ab- 
stract) 
W90-07724 
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AUTOMATIC  CASCADE  NUMBERING  OF 
UNIT  ELEMENTS  IN  DISTRIBUTED  HYDRO- 
LOGICAL  MODELS.  . 

Universidad  Autonoma  Chapingo  (Mexico).  Uept. 
de  Suelos.  , .  „ 

For  primary  bibliographic  entry  see  Field  7C. 
W90-07731 

SCHEDULING  MAINTENANCE  DREDGING 
ON  I  SINGLE  REACH  WITH  UNCERTAINTY. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 

FoYprunary  bibliographic  entry  see  Field  2J. 
W90-07734 

HYDROCHEMISTRY  AND  PHYTOPLANK- 
TON  OF  A  MAJOR  BLACKWATER  RIVER 
?CARONI)  AND  A  HYDROELECTRIC  RESER- 
VOIR  (MACAGUA),  VENEZUELA. 

Fundacion  La  Salle  de  Ciencias  Naturales,  San 
Felix  (Venezuela).  Estacion  Hidrobiologica  de 
Guayana.  _.  . .  _u 

For  primary  bibliographic  entry  see  Field  2H. 
W90-07737 

STUDY  OF  THE  METAL  CONTENT  HN  THE 
WATERS  OF  THE  PROTECTED  REGION  OF 
THE  JUZERA  MOUNTAINS. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-07741 

PHYTOPLANKTON  OF  RESERVOIRS  IN  RE- 
SStw i  to  THE  TROPHIC  POTENTIAL  OF 
INFLOW  WATER. 

Vyzkumny      Ustav      Vodohospodarsky,      Brno 

(Czechoslovakia). 

7    7aJcov3 

Ergebnisse  der  Limnologie  ERLIA.6,  Vol.  33,  No. 

2,  p  373-376,  1989.  1  fig,  2  tab,  3  ref. 

Descriptors:  'Bioassay,  *  Czechoslovakia,  •Eu- 
trophication, 'Influent  streams,  'Phytoplankton, 
•Pollution  index,  •Reservoirs, .  •TroP^  tow* 
Algae,  Culturing  techmques,  Fishkdl  Nutrients, 
Sample  preparation,  Scenedesmus,  Uniform  Meth- 
ods of  the  Council  of  Mutual,  Water  analysis 
Water  pollution,  Water  pollution  effects,  Water 
quality,  Water  quality  trends. 

Human    activities    within    reservoir    catchments 
affect   nutrient  levels  in  the  inflow   waters  and 
accelerate  eutrophication  of  the  reservoirs,  which 
is  mainly  manifested  by  the  increasing  deve  op- 
ment  of  phytoplankton.  The  eutrophication  entails 
deterioration   of  water   quality   and   problems   in 
water  treatment  when  used  for  water  supplies  and 
industries.   It  may  involve  mortality  of  fish  by 
oxygen  deficiencies,  and  some  secondary  contami- 
nation after  the  decay  of  algae.  In  order  to  review 
and  evaluate  the  trophic  state  of  rivers  a  method  ot 
determination  of  the  trophic  potential  of  water  was 
developed  and  verified  during  may  years  of  practi- 
cal use^This  method  is  a  form  of  bioassay  based  on 
evaluation  of  water  quality,  as  trophic  potential,  in 
accordance  with  the  reactions  or  vital  activities  of 
organisms.  Conditions  of  the  test  were  standard- 
ized in  cooperation  with  many  specialists  from 
different    laboratories    in    Czechoslovakia.    The 
method  was  incorporated  into  the  Uniform  Meth- 
ods of  the  Council  of  Mutual  Economic  Aid.  The 
trophic  potential  of  water  is  an  index  of  biological- 
ly usabirnutrients  in  water.  The  determination  is 
based  on  a  laboratory  batch  cultivation  of  the  alga 
Scenedesmus  quadricauda,  strain  Greifswald/15,  in 
water  samples  under  standard  cultivation  condi- 
tions. The  water  samples  were  filtered  within  24 
hours  of  collection  to  eliminate  the  original  seston. 
The  cultivation  was  performed  in  a  culture  appara- 
tus with   water-bath  controlled   temperature  and 
constant  irradiance.   Mixing  was  done  by   corn- 
ed air  saturated  with   1.0  %  by  volume  of 
C02.  (Mertz-PTT) 
W90-07746 


PHYTOPLANKTON  OF  THE  RADUNIA 
RIVER  IN  A  CASCADE  OF  SMALL  RESER- 
VOIRS. 


Research   Inst,   of  Environmental   Development, 

Poznan  (Poland). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-07748 


FATE    OF    ZOOPLANKTON    IN     A    RIVER 
AFTER  LEAVING  A  DAM  RESERVOIR. 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-07764 


DRIFT  OF  AQUATIC  INSECTS  FOLLOWING 
METHOXYCHLOR  TREATMENT  OF  THE 
SASKACHEWAN  RIVER  SYSTEM. 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-07820 


DIVIDING  FLOW  IN  OPEN  CHANNELS. 

Concordia  Univ.,  Sir  George  Williams  Campus, 

Montreal  (Quebec). 

For  primary  bibliographic  entry  see  Field  8B. 

W90-07837 


WATER-RESOURCES  ACTIVITIES  OF  THE 
US  GEOLOGICAL  SURVEY  IN  MONTANA, 
OCTOBER  1987  THROUGH  SEPTEMBER  1989. 

Geological  Survey,  Helena,  MT.  Water  Resources 

Available  from  Books  and  °Pen;™e  R^f^o 
tion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
C^en-File  Report  89-591,  1990.  78p,  10  fig,  4  tab. 

Descriptors:  "Data  collections,  •Groundwater, 
•Hydrology,  'Montana,  •Surface  water,  'Water 
resources  data,  Streamflow,  Water  quality,  Water 
wells. 

Water  resources  programs  and  activities  of  the 
U  S  Geological  Survey  in  Montana  consist  princi- 
pally of  hydrological  data  collection  and  local, 
areal,  or  statewide  hydrologic  investigations.  The 
work  is  supported  by  direct  Federal  funding,  by 
transfer  of  funds  from  other  Federal  agencies  and 
by  joint  funding  agreements  with  State  or  locid 
agencies.  The  Montana  District  of  the  Geological 
Survey's  Water  Resources  Division  conducts  its 
hydrologic  work  through  a  headquarters  office  in 
Helena,  and  field  offices  in  Helena,  Billings,  Fort 
Peck  and  Kalispell.  This  report  describes  the  eight- 
een projects  funded  for  fiscal  years  1988  and  1989. 
In  addition,  it  describes  the  operations  of  the  Mon- 
tana District,  water  conditions  during  water  year 
1988,  activities  in  addition  to  regular  programs, 
sources  of  publications  and  information,  and  lists 
reports  published  or  released  during  the  preceding 
5  years.  (USGS) 
W90-07838 


TECHNIOUES  FOR  SIMULATING  FLOOD 
MYOGRAPHS  AND  ESTIMATING  FLOOD 
VO^ME^TOR  UNGAGED  BASINS  IN  EAST 
AND  WEST  TENNESSEE. 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources  Div. 

C.  R.  Gamble.  _  _ 

Available  from  Books  and  OP^^  "^fig; 
tion,  USGS,  Box  25425,  Denver,  CO  80225. 1 USGS 
Water-Resources  Investigations  Report  89-40 /b, 
February  1990.  40p,  14  fig,  8  tab,  10  ref. 

Descriptors:  'Flood  forecasting,  'Flood  hydro- 
graphs; 'Flood  peak,  'Hydrograph  analysis  'Ten- 
nessee, Flood-control  storage,  Lagtime,  Stream- 
flow  forecasting. 

A  dimensionless  hydrograph  developed  for  a  vari- 
ety of  basin  conditions  in  Georgia  was! jes  ed  for  its 
applicability  to  streams  in  East  and  West  Tennes- 
see by  comparing  it  to  a  similar  dimensionless 
hydrograph  developed  for  streams  in  East  and 
West  Tennessee.  Hydrographs  of  observed  dis- 
charge at  83  streams  in  East  Tennessee  and 38  in 
West  Tennessee  were  used  in  the  study.  Statistical 
analyses  were  performed  by  comparing  simulated 
(or  co^.puted)Phydrographs,  derived  by  applica- 
tion of  the  Georgia  dimensionless  hydrograph,  and 


dimensionless  hydrographs  developed  from  Ten- 
nessee data,  with  the  observed  hydrographs  at  50 
and  75%  of  their  peak-flow  widths.  Results  of  the 
tests  indicate  that  the  Georgia  dimensionless  hy- 
drography is  virtually  the  same  as  the  one  devel- 
oped for  streams  in  East  Tennessee,  but  that  it  is 
different  from  the  dimensionless  hydrograph  de- 
veloped for  streams  in  West  Tennessee.  Because  of 
the  extensive  testing  of  the  Georgia  dimensionless 
hydrograph,  it  was  determined  to  be  applicable  for 
East  Tennessee,  whereas  the  dimensionless  hydro- 
graph  developed  from  data  on  streams  in  West 
Tennessee  was  determined  to  be  applicable  in  West 
Tennessee.  As  part  of  the  dimensionless  hydro- 
graph  development,  an  average  lagtime  in  hours 
for  each  study  basin,  and  the  volume  in  inches  ot 
flood  runoff  for  each  flood  event  were  computed. 
By  use  of  multiple-regression  analysis,  equations 
were  developed  that  relate  basin  lagtime  to  drain- 
age area  size,  basin  length,  and  percent  impervious 
area.   Similarly,   flood   volumes  were  related   to 
drainage  area  size,  peak  discharge,  and  basin  lag- 
time  These  equations,  along  with  the  appropriate 
dimensionless  hydrograph,  can  be  used  to  estimate 
a  typical  (average)  flood  hydrograph  and  volume 
for  recurrence-intervals  up  to   100  years  at  any 
ungaged  site  draining  less  than  50  sq  mi  in  East  and 
West  Tennessee.  (USGS) 
W90-07843 

WATER  RESOURCES  DATA  FOR  MINNESO- 
TA WATER  YEAR  1987.  VOLUME  1,  GREAT 
LAKES !  AND  SOURIS-RED-RAINY  RIVER 
BASINS 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-07844 

WATER  RESOURCES  DATA  FOR  MINNESO- 
TA WATER  YEAR  1987.  VOLUME  2,  UPPER 
MISSISSIPPI  AND  MISSOURI  RTVER  BASIN. 

Geological    Survey,    St.    Paul,   MN.   Water   Re- 
sources Div.  „..,„ 
For  primary  bibliographic  entry  see  Field  7C. 
W90-07845 

WATER  RESOURCES  DATA  FOR  NEW  YORK, 
WATER  YEAR  1988,  VOLUME  1.  EASTERN 
NEW  YORK  EXCLUDING  LONG  ISLAND. 

Geological  Survey,  Albany,  NY.  Water  Resources 

For  primary  bibliographic  entry  see  Field  7C. 
W90-07846 

WATER  RESOURCES  DATAFOR  OREGON, 
WATER  YEAR  1988,  VOLUME  1.  EASTERN 
OHffiON 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-07847 


ESTIMATING  FLOOD  HYDROGRAPHS  FOR 
ARKANSAS  STREAMS. 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 

sources  Div. 

R  t    Ncclv 

Available  from  Books  and  ^>^f^^%^' 

tion,  USGS,  Box  25425,  Denver,  CO  80225r  USGS 

Water-Resources   Investigations   Report   89-4  luy, 

November  1989.  19p,  4  fig,  8  ref. 

Descriptors:  'Arkansas,  'Discharge  frequency, 
'Discharge  hydrographs,  'Flood  data,  'Flood 
peak,  'Hydrograph  analysis,  Bridge  design, 
Gaging  stations,  Runoff  volume. 

Flood  hydrographs  are  needed  for  the  design  of 
many  drainage  structures  and  embankments  A 
method  for  determining  these  flood W&g** 
ungaged  sites  in  Arkansas  is  presented.  Drmension- 
lesi  hydrographs  can  be  used  with  lagtime  (or 
equivalent  lagtime  as  used  in  this  study)  and  peak 
discharge  to  produce  a  typical  hydrograph  for 
streams  in  Arkansas  with  drainage  areas  less  than 
m™  miles.  A  hydrograph-width  relation  is  pre- 
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:nted  for  those  instances  when  it  is  only  necessary  W90-07860 
>  know  the  period  of  time  that  a  specific  dis- 
narge  will  be  exceeded.  Multiple  regression  anal- 
sis  was  used  to  define  relations  between  equiva- 
nt  lagtime  and  basin,  climatic,  and  hydrologic 
tiaracteristics.  Data  collected  on  450  storms  at  49 
aging  stations  were  used  in  the  analysis.  The 
;gression  analysis  indicated  that  drainage  area  and 
30-year  discharge  are  significant  parameters  for 
itimating  equivalent  lagtime.  A  method  is  present- 
i  for  computing  the  volume  of  runoff  for  a  flood 
»hen  the  peak  discharge  and  equivalent  lagtime 
re  known.  (USGS) 
/90-07855 


SUMMARY  OF  DATA  PERTAINING  TO  LAND 
USE,  RAINFALL,  DRYFALL,  STREAM  DIS- 
CHARGE, AND  STORM  RUNOFF  COLLECT- 
ED AS  PART  OF  A  STUDY  OF  THE  EFFECTS 
OF  URBAN  RUNOFF  ON  RAPID  CREEK, 
RAPID  CITY  AREA,  SOUTH  DAKOTA. 
Geological  Survey,  Rapid  City,  SD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-07862 


OSCELLANEOUS  STREAMFLOW  MEAS- 
UREMENTS IN  THE  STATE  OF  WASHING- 
ON,  JANUARY  1961  TO  SEPTEMBER  1985. 

ieological  Survey,  Tacoma,  WA.  Water  Re- 
aurces  Div. 

.  R.  Williams,  and  S.  A.  Riis. 
l  variable  from  Books  and  Open-File  Report  Sec- 
ion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
)pen-File  Report  89-380,  1989.  382p,  2  tab,  3  ref. 

)escriptors:  'Data  collections,  'Stream  discharge, 
Streamflow,  'Washington,  *Water  resources 
lata,  Drainage  area,  Streams. 

~his  report  is  a  compilation  of  previously  pub- 
ished  miscellaneous  streamflow  measurements 
aade  in  Washington  State  by  the  U.S.  Geological 
iurvey  between  January  1961  and  September 
985.  It  is  a  supplement  to  a  volume  of  similar  data 
or  the  period  1890  to  January  1961.  The  data 
nclude  stream  name  and  stream  to  which  it  is 
ributary,  latitude  and  longitude,  county  code,  hy- 
Irologic  unit  code,  land-line  location,  drainage 
irea,  and  measurement  dates  and  discharges.  In 
;eneral,  the  data  sites  are  not  at  gaging  stations; 
lowever,  some  data  are  given  for  gaging  station 
•ites  during  periods  when  the  stations  were  not  in 
>peration.  All  data  in  this  report  have  been  entered 
nto  a  computerized  data  base  that  includes  the 
lata  for  the  period  1890  to  January  1961.  The  data 
:an  be  retrieved  in  a  variety  of  ways,  such  as  by 
:ounty,  by  hydrologic  unit  code,  by  river  basin,  or 
)v  size  of  drainage  area.  (USGS) 
W90-07858 


MONITORING  FLORIDA'S  RIVERINE  FISH 
COMMUNITIES. 

Florida  Game  and  Fresh  Water  Fish  Commission, 
Holt.  Blackwater  Fisheries  Research  and  Develop- 
ment Center. 

For  primary  bibliographic  entry  see  Field  81. 
W9O-07876 


NONPOINT  SOURCE  PHOSPHORUS  CON- 
TROL BY  A  COMBINATION  WET  DETEN- 
TION/FILTRATION FACILITY  IN  KISSEVf- 
MEE,  FLORDDA. 

Smith  and  Gillespie  Engineers,  Inc.,  Sarasota,  FL. 
For  primary  bibliographic  entry  see  Field  5G 
W90-07877 


COMPOSITION  AND  DYNAMICS  OF  A 
HIGHLY  DIVERSE  DIATOM  ASSEMBLAGE 
IN  A  LIMESTONE  STREAM. 

Dept.   d'Ecologia,   Avgda,   Diagonal   645,   08028 

Barcelona,  Spain. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-07880 


VERTICAL  AND  LATERAL  DISTRIBUTION 
OF  FINE-GRAINED  PARTICULATES  IN  PRAI- 
RIE AND  CORDILLERAN  RIVERS:  SAM- 
PLING IMPLICATIONS  FOR  WATER  QUAL- 
ITY PROGRAMS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-07911 


STREAMFLOW  STATISTICS  FOR  STREAMS 
ON  THE  PUYALLUP  INDIAN  RESERVATION, 
WASHINGTON. 

3eological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

D.  L.  Kresch,  and  E.  A.  Prych. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   87-4228, 
1989.  34p,  1  pi,  1  fig,  18  tab,  10  ref. 

Descriptors:  'Puyallup  Indian  Reservation, 
•Stream  discharge,  *Streamflow,  'Washington, 
'Water  resources  data,  Correlation  analysis,  Puget 
Sound,  Regional  analysis,  Regression  analysis, 
Streamflow  statistics. 

Streamflow  statistics  consisting  of  low  flows,  high 
flows,  mean  monthly  flows,  mean  annual  flows, 
flow  durations,  and  peak  flows  were  estimated  for 
16  sites  on  small  streams  on  the  Puyallup  Indian 
Reservation,  Washington.  Drainage  areas  ranged 
from  0.62  to  16.7  sq  mi.  Streamflow  statistics  were 
also  computed  for  the  Puyallup  River  at  Puyallup 
(gaging  station  12101500).  All  of  the  small-stream 
statistics  except  for  the  peak  flows  were  estimated 
by  using  station  regression  equations  to  transfer 
streamflow  statistics  for  long-term  gaging  stations 
to  the  small-stream  sites.  An  equation  for  each 
small-stream  site  was  developed  by  regressing  ap- 
proximately 12  monthly  measurements  of  dis- 
charge at  that  site  with  respect  to  concurrent  daily 
mean  discharges  at  a  long-term  gaging  station.  The 
coefficients  of  correlation  between  the  discharges 
range  from  0.98  to  0.79  except  for  one  value  of 
0.58.  Peak  flows  for  the  small-stream  sites  were 
estimated  by  use  of  regional  regression  equations. 
The  regional  regression  equations,  which  express 
the  statistics  as  functions  of  drainage  area  and 
mean  annual  precipitation,  were  developed  using 
data  for  26  gaging  stations  in  the  Puget  Sound 
area.  (USGS) 


ELIMINATION    OF    LONG    LIVED    FISSION 
PRODUCTS  FROM  RIVER  SEDIMENT. 

Novi  Sad  Univ.   (Yugoslavia).   Inst,   of  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07915 


EVALUATION  OF  SOME  METHODS  OF  DE- 
TERMINING STORAGE  YDZLD  RELATION- 
SHIPS FOR  IMPOUNDING  RESERVOIRS. 

Hanley  (Ryan)  and  Co.,  Galway  (Ireland). 
For  primary  bibliographic  entry  see  Field  6B. 
W90-07931 


FLOOD  FREQUENCY  ANALYSIS  FOR  THE 
1988  TRURO  FLOODS. 

Institute  of  Hydrology,  Wallingford  (England). 
M.  C.  Acreman,  and  R.  J.  Horrocks. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  1,  p  62- 
69,  February  1990.  3  fig,  6  tab,  17  ref. 

Descriptors.  'England,  'Flood  forecasting,  'Flood 
frequency,  'Floods,  Data  interpretation,  Data 
processing,  Historic  floods. 

In  January  1988,  the  city  of  Truro  experienced  a 
severe  flood  from  the  River  Kenwyn.  The  return 
period  of  this  event  was  initially  estimated  at  350 
years  using  the  methodology  recommended  in  the 
Flood  Studies  Report,  and  fitting  the  extreme 
value  type  1  distribution  to  the  annual  maximum 
flood  series.  Regional  growth  factors  should  be 
applied  for  greater  return  periods.  In  October  of 
the  same  year,  a  second  flood,  of  even  greater 
magnitude,  occurred.  The  subsequent  investiga- 
tions employed  a  variety  of  flood  frequency  esti- 
mation techniques  including  one  which  uses  de- 
scriptive information  of  the  history  of  flooding, 


Streamflow  and  Runoff— Group  2E 

obtained  from  local  newspapers  and  journals,  in 
addition  to  recent  flow  records.  The  return  periods 
of  the  two  events  were  reassessed  to  be  50  and  100 
years  respectively.  This  flood  frequency  behavior 
was  found  to  be  markedly  different  from  the  re- 
gional average  for  the  South  West  of  England. 
(Author's  abstract) 
W90-07934 


ORGANIC  MATTER  DEGRADATION  AND 
NUTRIENT  REGENERATION  IN  AUSTRA- 
LIAN FRESHWATERS:  II.  SPATIAL  AND 
TEMPORAL  VARIATION,  AND  RELATION 
WITH  ENVIRONMENTAL  CONDITIONS. 
Murray-Darling  Freshwater  Research  Centre, 
Albury  (Australia). 
P.  I.  Boon. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  117, 
No.  4,  p  405-436,  February  1990.  7  fig,  7  tab,  52 
ref. 

Descriptors:  'Cycling  nutrients,  'Degradation, 
'Enzymes,  'Freshwater,  'Nutrients,  'Organic 
matter,  Algae,  Ammonium,  Aquatic  bacteria,  Aus- 
tralia, Chlorophyll  a,  Lakes,  Rivers,  Seasonal  vari- 
ation, Spatial  distribution,  Temporal  distribution. 

Rates  of  exoenzyme  activity  in  the  water  column 
of  17  sites  in  the  Murray-Darling  Basin  were  deter- 
mined over  a  one-year  period.  The  most  active 
exoenzyme  was  aminopeptidase,  followed  by  alka- 
line phosphatase,  lipase,  N-acetyl  beta-D-glucoa- 
minidase,  alpha-D-glucosidase  and  beta-D-glucosi- 
dase,  beta-D-galactosidase  and  endopeptidase.  Ex- 
oenzyme activity  in  rivers  (alkaline  phosphatase, 
0.9-8.2  micromoles/L/day;  aminopeptidase,  3.5-32 
micromoles/L/day)  was  within  the  range  reported 
for  Northern-Hemisphere  systems,  but  activity  in 
billabongs  (alkaline  phosphatase,  4.4-222  micro- 
moles/L/day; aminopeptidase,  8.7-1134  micro- 
moles/L/day) was  generally  higher  than  that  in 
rivers  and  other  previously  studied  systems.  Strong 
relationships  were  detected  between  aminopepti- 
dase activity,  chlorophyll-a  concentrations,  bacte- 
rial numbers  and  concentrations  of  ammonium  and 
dissolved  primary  amines  in  the  billabong.  These 
interactions  were  not  evident  in  the  river.  There 
were  few  clear  relationships  between  alkaline 
phosphatase  activity  and  environmental  conditions 
in  either  billabong  or  river.  (Author's  abstract) 
W90-07956 


WATERSHED  SCALE  RAINFALL  INTERCEP- 
TION ON  TWO  FORESTED  WATERSHEDS  IN 
THE  LUQUILLO  MOUNTAINS  OF  PUERTO 
RICO. 

Institute  of  Tropical  Forestry,  Rio  Piedras,  PR. 
F.  N.  Scatena. 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  89-102,  February  1990.  2  fig,  3  tab,  31  ref.  NSF 
Grant  BSR-88 11 764. 

Descriptors:  'Forest  watersheds,  'Interception, 
'Throughfall,  'Vegetation  effects,  Model  studies, 
Monitoring,  Stemflow. 

Interception  losses  were  monitored  for  one  year 
and  related  to  vegetation  characteristics  in  two 
watersheds  in  the  Luquillo  Experimental  Forest  of 
Puerto  Rico.  Total  watershed  interception  was 
then  modeled  by  weighing  values  of  throughfall 
measured  in  representative  areas  of  different  vege- 
tation types  by  the  total  watershed  area  of  that 
vegetation  group.  Annual  canopy  throughfall 
equaled  59%  of  annual  rainfall  whereas  stemflow 
represented  2.3%.  Canopy  throughfall  was  greatest 
in  gaps  and  along  stream  channel  with  91%  of  the 
total  falling  over  75%  of  the  watershed  area.  How- 
ever, 50%  of  the  total  stemflow  came  from  less 
than  of  the  total  stems.  Reported  values  of 
throughfall  in  the  Tabonuco  type  forest  of  the 
Luquillo  Mountains  are  typically  20  to  30%  less 
than  values  reported  for  many  montane  and  low- 
land tropical  forests.  These  differences  result  from 
a  high  frequency,  low  intensity  rainfall  rather  than 
the  physiognomic  character  of  the  forest.  (Au- 
thor's abstract) 
W90-07979 
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Group  2E — Streamflow  and  Runoff 

SALINITIES  AND  SEDIMENT  TRANSPORT  IN 
THE  BOLIVIAN  HIGHLANDS. 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  La  Paz  (Bolivia). 

For  primary  bibliographic  entry  see  Field  2J. 

W90-07983 


MODELLING  SNOWMELT  IN  A  MOUNTAIN- 
OUS  RIVER   BASIN  ON   AN  EVENT  BASIS. 

Technische  Univ.,  Vienna  (Austria).  Inst,  fuer  Hy- 
draulik  Gewasserkunde  und  Wasserwirtschaft. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-07987 


STORM-RUNOFF  GENERATION  IN  THE  PER- 
MANENTE  CREEK  DRAINAGE  BASIN,  WEST 
CENTRAL  CALIFORNIA--AN  EXAMPLE  OF 
FLOOD-WAVE  EFFECTS  ON  RUNOFF  COM- 
POSITION. 

Geological  Survey,  Menlo  Park,  CA. 
K.  M.  Nolan,  and  B.  R.  Hill. 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  343-367,  February  1990.  10  fig,  4  tab,  38  ref. 

Descriptors:  *California,  *Flood  waves,  •Geo- 
chemistry, *Rainfall-runoff  relationships,  *Storm 
runoff,  *Tracers,  Chemical  composition,  Hood  hy- 
drographs,  Stream  gages. 

Variations  in  the  isotopic  and  chemical  composi- 
tion of  storm  runoff  in  the  10.6  sq  km  Permanente 
Creek  Basin,  Santa  Clara  County,  California,  indi- 
cate that  changes  in  water  composition  lag  behind 
changes  in  streamflow.  This  lag  occurs  even 
though  field  observations  and  rainfall-runoff  mod- 
eling indicate  that  much  of  the  storm  runoff  is 
composed  of  'new'  water  running  off  impervious 
surfaces.  The  apparent  incompatibility  posed  by 
the  presence  of  'old'  water  and  the  direct  and 
indirect  evidence  that  surface  runoff  contributes 
substantially  to  storm  runoff  can  be  explained  if 
initial  rises  in  streamflow  result  from  effects  of 
flood  waves.  The  presence  of  flood  waves  in  storm 
runoff  was  verified  by  recording  gage-height 
changes  both  at  the  Permanente  Creek  gaging  sta- 
tion and  at  a  site  600  m  above  the  station.  The 
timing  of  peak  gage  heights  at  these  two  sites  was 
compatible  with  flood-wave  velocities  equal  to 
about  five-thirds  mean  stream  velocity.  Hydro- 
graph  separation  based  on  chemical  tracers  seems 
more  reliable  during  early  phases  of  the  storms 
than  during  later  phases.  Apparently,  chemical  re- 
actions occurring  within  the  channel  break  down 
the  conservative  nature  of  K,  Si02  and  specific 
conductance  during  later  phases.  Rapid  increases 
in  Si02  concentrations  during  rising  stages  are 
particularly  difficult  to  explain  unless  changes  in 
temperature,  pH,  and  sediment  availability  affect 
Si02  solubility.  (Author's  abstract) 
W90-07994 


PHYTOPLANKTON  AND  ZOOPLANKTON 
(CLADOCERA,  COPEPODA)  RELATIONSHIP 
IN  THE  EUTROPHICATED  RIVER  DANUBE 
(DANUBIALIA  HUNGARICA,  CXI). 

Magyar  Tudomanyos  Akademia,  Budapest.  Station 

for  Danube  Research. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08082 


ACCOUNTING  FOR  DENSITY  FRONT 
ENERGY  LOSSES. 

Contra  Costa  Water  District,  Concord,  CA. 

R.  A.  Denton. 

Journal      of     Hydraulic      Engineering     (ASCE) 

JHEND8,  Vol.   116,  No.  2,  p  270-275,  February 

1990.  2  fig,  11  ref. 

Descriptors:  *Density  currents,  *Internal  water, 
Boundary  layers,  Comparison  studies,  Cooling 
ponds,  Density  stratification,  Energy  conversion, 
Engineering,  Estuaries,  Geophysics,  Hydraulic 
jump,  Reservoirs,  Velocity  head,  Water  quality. 

The  propagation  of  density  currents  and  internal 
bores  is  of  considerable  interest  in  engineering  and 
geophysics.  Flows  of  this  type  can  occur  in  estu- 
aries, reservoirs,  cooling  ponds,  and  the  atmos- 
pheric boundary  layer  and  play  an  important  role 


in  determining  air  and  water  quality.  Three  exam- 
ples of  two-dimensional  density  fronts  are:  (1) 
bottom  density  current;  (2)  internal  bore;  and  (3) 
internal  hydraulic  jump.  In  all  three  examples,  the 
two  main  dependent  variables  are  the  head  veloci- 
ty and  the  free  surface  defection;  both  are  func- 
tions of  the  lower  layer  thickness  behind  the  front, 
the  layer  densities,  and  either  the  upstream  layer 
thickness  or  the  nose  height.  Two  equations  are 
needed  to  solve  for  the  two  dependent  variables. 
There  is  some  question  as  to  the  validity  of  choos- 
ing an  upper  layer  energy  balance  for  internal 
bores.  An  alternative  internal  bore  solution  based 
on  an  upper  layer  energy  balance  has  been  ob- 
tained and  compared  with  a  previously-derived 
solution.  The  assumption  that  energy  losses  occur 
in  the  converging  rather  than  diverging  layer  more 
accurately  predicts  the  behavior  of  internal  bores 
when  the  bore  thickness  is  greater  than  the  up- 
stream layer  thickness.  No  matter  which  layer  is 
taken  as  energy  conserving,  the  model  predicts  an 
energy  loss  in  the  other  layer  so  neither  case  can 
be  discounted  as  physically  unrealistic.  Although 
choosing  energy  conservation  in  the  lower  layer 
gives  better  agreement  with  the  data  than  the 
comparison  model,  further  research  is  needed  to 
find  physical  reasons  why  this  choice  is  better. 
(Fish-PTT) 
W90-08213 


FIELD  STUDIES  OF  THE  EFFECTS  OF  THE 
CAPILLARY  FRINGE  ON  STREAMFLOW 
GENERATION. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08214 


REGIONAL  ANALYSIS  OF  STREAM  SALINI- 
SATION  IN  SOUTHWEST  WESTERN  AUSTRA- 
LIA. 

Water  Authority  of  Western  Australia,  Perth. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08215 


HYDROGRAPH  SEPARATION  IN  A  SMALL 
ALPINE  BASIN  BASED  ON  INORGANIC 
SOLUTE  CONCENTRATIONS. 

Colorado    Univ.,    Boulder.    Inst,    of  Arctic    and 
Alpine  Research. 
N.  Caine. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 
2,  p  89-101,  December  1989.  5  fig,  4  tab,  27  ref. 
National  Science  Foundation  Long-Term  Ecologi- 
cal Research  Grant  Nos.  BSR  8514329  and  BSR 
8745637. 

Descriptors:  *Alpine  regions,  'Hydrograph  analy- 
sis, 'Mountain  watersheds,  *Snowmelt,  'Surface- 
groundwater  relations,  *Water  chemistry,  Catch- 
ment basins,  Colorado,  Diurnal  variation,  Ions, 
Melting,  Seasonal  storage,  Specific  conductivity, 
Stream  discharge,  Subsurface  water. 

Snowmelt  hydrographs  for  the  eight-hectare  Mar- 
tinelli  Basin  on  Niwot  Ridge,  Colorado  Front 
Range,  show  a  well-marked  diurnal  periodicity  for 
much  of  the  summer  melt  season.  The  discharges 
have  been  separated  into  ground-surface  and  sub- 
surface components  on  the  basis  of  the  major  ion 
concentrations  and  specific  conductance  of  the 
streamwater.  The  results  suggest  a  high  (up  to 
50%)  contribution  by  subsurface  routing  through 
the  superficial  mantle  of  the  basin,  even  during  the 
highest  flows  of  the  melt  season.  Both  surface  and 
subsurface  components  retain  the  diurnal  pattern 
of  the  hydrograph,  with  the  latter  lagged  by  only 
about  one  hour.  This  suggests  that  even  subsurface 
routing  gives  a  quick  hydrologic  response  from 
this  basin.  (Author's  abstract) 
W90-08219 


STORM  RUNOFF  SIMULATION  USING  AN 
ANTECEDENT  PRECIPITATION  INDEX  (API) 
MODEL. 

Oregon  State  Univ.,  Corvallis.   Dept.  of  Forest 

Engineering. 

M.  A.  Fedora,  and  R.  L.  Beschta. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 


2,  p  121-133,  December  1989.  6  fig,  4  tab,  16  ref. 

Descriptors:  'Antecedent  precipitation  index, 
•Model  studies,  'Rainfall-runoff  relationships, 
♦Runoff  forecasting,  *Simulation  analysis,  *Storm 
runoff,  Error  analysis,  Flood  hydrographs,  Flood 
peak,  Hydrographs,  Hyetographs,  Oregon,  Per- 
formance evaluation,  Recession  curve,  Regression 
analysis,  Streamflow,  Watersheds. 

An  antecedent  precipitation  index  (API)  model  for 
predicting  storm  runoff  was  developed  for  use  in 
the  Oregon  Coast  Range.  A  coefficient  K,  derived 
from  recession  analysis  of  storm  hydrographs,  was 
used  to  decay  over  time  the  effects  of  antecedent 
precipitation  upon  runoff.  Linear  regression  was 
then  used  to  establish  a  relationship  between  calcu- 
lated API  values  and  instantaneous  streamflow. 
The  model  was  initially  evaluated  with  data  from 
five  'calibration'  watersheds.  Absolute  errors  in 
peak  flow  and  storm  runoff  volume  estimates,  com- 
pared to  observed  values,  for  the  calibration  water- 
sheds averaged  15  and  14%,  respectively.  Coeffi- 
cients for  the  five  calibration  watersheds  were  also 
used  to  determine  API  coefficients  for  a  sixth  'test' 
watershed.  Absolute  errors  in  peak  flow  and  storm 
runoff  volume  estimates,  compared  to  observed 
values,  for  the  test  watershed  averaged  18  and 
21%,  respectively;  average  errors  were  -6  and  - 
4%,  respectively.  The  API  model  has  minimal  data 
requirements  and  appears  to  provide  a  relatively 
simple,  objective  method  for  simulating  storm  hy- 
drographs from  a  wide  variety  of  storm  hyeto- 
graphs. (Author's  abstract) 
W90-08221 


TRACING  RUNOFF  SOURCES  WITH  DEUTE- 
RIUM AND  OXYGEN-18  DURING  SPRING 
MELT  IN  A  HEADWATER  CATCHMENT, 
SOUTHERN  LAURENTIANS,  QUEBEC. 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Geography. 

R.  D.  Moore. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 

2,  p  135-148,  December  1989.  3  fig,  6  tab,  11  ref. 

Descriptors:  *Deuterium,  'Headwaters,  'Isotopic 
tracers,  'Mountain  watersheds,  'Oxygen  isotopes, 
'Quebec,  'Snowmelt,  'Storm  runoff,  'Tracers, 
Catchment  areas,  Diurnal  variation,  Hydrograph 
analysis,  Runoff  volume,  Sampling,  Seasonal  varia- 
tion, Sensitivity  analysis,  Streamflow,  Uncertainty, 
Vadose  zone. 

Deuterium  and  oxygen- 18  were  used  as  passive 
tracers  to  separate  streamflow  into  'old'  or  'pre- 
event'  and  'new'  or  'event'  components  during 
spring  snowmelt  in  1987  in  a  small  catchment  in 
the  southern  Laurentians  of  Quebec.  The  old  water 
component  of  flow  appeared  to  respond  to  the 
diurnal  snowmelt  cycle,  accounting  for  up  to  85% 
of  the  hydrograph  rise  from  morning  to  late  after- 
noon. Assumptions  concerning  constancy  of  new 
water  concentrations  and  homogeneity  of  old 
water  were  not  satisfied;  however,  sensitivity  anal- 
yses indicated  that  it  can  be  concluded  that  old 
water  was  a  major  component  of  streamflow.  Mo- 
bilization of  old  vadose  storage  may  have  been  an 
important  process  in  runoff  generation.  Sampling 
variability  of  new  water  concentrations  is  docu- 
mented, showing  consequent  uncertainty  in  separa- 
tions. (Author's  abstract) 
W90-08222 


INVESTIGATION  OF  TURBULENT  FLOW 
OVER  DUNES. 

Columbia  Univ.,  New  York.  Dept.  of  Civil  Engi- 
neering and  Engineering  Mechanics. 
C.  Mendoza,  and  H.  W.  Shen. 
Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  116,  No.  4,  p  459-477,  April  1990.  8 
fig,  1  tab,  39  ref.  NSF  Grants  ENG-7825054  and 
ECS  8515131. 

Descriptors:  'Alluvial  channels,  'Channel  mor- 
phology, 'Dunes,  'Model  studies,  'Sediment 
transport,  'Streambeds,  'Turbulent  flow,  Finite 
difference  methods,  Flow  resistance,  Hydraulic  en- 
gineering, Mathematical  equations,  Mathematical 
models,  Open-channel  flow,  Shear  stress. 
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Sand  dunes  occur  frequently  over  alluvial  stream 
beds  and  affect  flow  resistance  and  sediment  trans- 
port. The  turbulent-flow  field  above  dunes  is  pre- 
dicted with  equations  describing  the  transport  of 
the  kinetic  energy  of  turbulence  (k),  its  rate  of 
dissipation  (epsilon),  and  algebraic  relations  de- 
rived from  a  second-moment  turbulence  closure 
(Algebraic  Stress  Model).  The  resulting  set  of  ex- 
pressions jointly  with  the  identified  boundary  con- 
ditions were  solved  with  a  computer  code  based  on 
a  finite-difference  solution  that  uses  the  PISO  algo- 
rithm to  handle  coupling  between  the  continuity 
and  momentum  equations  to  obtain  mean  velocity 
and  turbulent-stress  profiles  in  the  flow  field,  tur- 
bulent kinetic  energy,  and  pressure  and  shear  stress 
distributions  over  the  dune  surface.  Estimates  of 
flow  resistance  were  obtained  by  integrating  the 
pressure  and  shear  stress  distributions  acting  on  the 
dune  surface.  Predictions  compared  well  with  de- 
tailed data  of  experiments  on  turbulent  open-chan- 
nel flow  over  dunes  and  with  experimental  data  of 
total  flow  resistance.  (Author's  abstract) 
W90-O8251 


LINEAR  HYPERBOLIC  MODEL  FOR  ALLU- 
VIAL CHANNELS. 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-08252 


PHYSICALLY  BASED  FLOOD  FEATURES 
AND  FREQUENCIES. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

H.  W.  Shen,  G.  J.  Koch,  and  J.  T.  B.  Obeysekera. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  1 16,  No.  4,  p  494-514,  April  1990.  7 
fig,  4  tab,  34  ref,  append.  Army  Grant  DAAG29- 
83-K-0160. 

Descriptors:  'Flood  forecasting,  'Flood  frequen- 
cy, 'Hydrograph  analysis,  *Rainfall-runoff  rela- 
tionships, *Runoff  forecasting,  Flood  hydrographs, 
Flood  peak,  Hydrologic  models,  Kinematic  wave 
theory,  Model  testing,  Numerical  models. 

Hydrographs  and  flood-frequency  distributions  are 
often  required  for  hydrologic  and  hydraulic  analy- 
sis of  small  ungauged  basins.  Due  to  the  lack  of 
runoff  data,  a  numerical  model  to  relate  rainfall 
with  runoff  cannot  be  used  without  appropriate 
calibration.  Thus,  it  would  be  extremely  useful  to 
obtain  critical  elements  of  hydrograph  and  flood- 
peak  distribution  for  small  ungauged  basins  from 
rainfall  and  basin  characteristics.  Simple  expres- 
sions were  developed  to  express  the  time  of  con- 
centration, time  to  peak,  and  peak  flows  as  func- 
tions of  basin  and  storm  characteristics  for  small 
basins,  based  on  results  obtained  from  a  specially 
derived  kinematic  wave  rainfall-runoff  model. 
Flood-peak  distributions  were  derived  based  on  the 
assumption  that  the  arrival  of  storm  events  can  be 
modeled  by  a  Poisson  process,  and  that  the  rela- 
tionship (as  derived  from  this  study)  expressing 
peak  flow  as  a  function  of  rainfall  and  basin  char- 
acteristics is  valid.  The  derived  flood-frequency 
distributions  were  applied  to  several  contrived 
basins  with  various  storm  and  basin  characteristics. 
For  the  small  basins  used  in  the  study,  the  soil 
types  and  initial  soil  moisture  exerted  a  strong 
influence  on  floods  of  a  given  frequency  indicating 
that  an  accurate  estimation  of  the  soil  properties  is 
extremely  important.  (VerNooy-PTT) 
W90-O8253 


LEAST-SQUARES  PARAMETER  ESTIMATION 
FOR  MUSKINGUM  FLOOD  ROUTING. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 

and  Operations  Research. 

A.  A.  Aldama. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  116,  No.  4,  p  580-586,  April  1990.  1 

fig,  3  ref. 

Descriptors:  •Estimating  equations,  'Flood  fore- 
casting, 'Flood  routing,  'Hydraulic  engineering, 
'Routing,  Comparison  studies,  Flood  peak.  Least 
squares  method.  Mathematical  analysis. 


The  importance  of  flood  routing  in  rivers  has  been 
vastly  recognized  in  hydraulic  engineering  prac- 
tice. Field  data  scarcity  often  prevents  the  use  of 
the  Saint  Venant  equations  to  route  floods  in  natu- 
ral streams.  As  a  consequence,  approximate  tech- 
niques such  as  the  Muskingum  method  are  em- 
ployed. Three  available  least-squares  parameter  es- 
timation techniques  for  Muskingum  routing  were 
compared.  Explicit  expressions  for  computing  the 
routing  parameters  were  obtained  for  Gill's  and 
modified  O'Donnell's  techniques.  A  significant 
drawback  of  Heggen's  methodology  is  that  it  re- 
quires the  iterative  solution  of  an  algebraic  equa- 
tion that  may  lead  to  a  root  that  does  not  necessari- 
ly represent  the  global  minimum  of  the  corre- 
sponding function.  It  was  shown  by  numerical 
experiments  that  Gill's  estimates  of  the  storage 
parameter  and  the  weighting  factor  are  better 
suited  for  forecasting  purposes  than  Heggen's  and 
modified  O'Donnell's.  On  the  other  hand,  Gill's 
procedure  appears  to  be  most  adequate  for  the 
prediction  of  a  river  reach  response  to  inflow 
hydrographs  different  from  the  one  used  for  cali- 
bration of  the  routing  parameters.  (VerNooy-PTT) 
W90-08258 


SKIMMING  FLOW  IN  STEPPED  SPILLWAYS. 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-08259 


APPRAISAL  OF  THE  'REGION  OF  INFLU- 
ENCE' APPROACH  TO  FLOOD  FREQUENCY 
ANALYSIS. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 
D.  H.  Burn. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  35, 
No.  2,  p  149-165,  April  1990.  5  fig,  5  tab,  9  ref. 

Descriptors:  'Data  interpretation,  'Flood  frequen- 
cy, 'Regional  floods,  Data  acquisition,  Flow,  Re- 
gionalization  techniques. 

Regional  flood  frequency  analysis  entails  the  pool- 
ing of  data  from  sites  within  a  defined  region  to 
enhance  the  estimation  of  at-site  quantiles.  Conven- 
tional regionalization  techniques  normally  identify 
a  fixed  set  of  stations  forming  a  contiguous  region. 
An  approach  to  regional  flood  frequency  analysis 
that  involves  each  site  having  a  potentially  differ- 
ent set  of  stations  included  for  the  at-site  estima- 
tions of  extremes  was  compared  with  a  more  tradi- 
tional regionalization  technique.  The  characteris- 
tics of  the  stations  identified  as  being  of  relevance 
for  the  purposes  of  at-site  estimation  using  the  two 
approaches  were  contrasted  and  also  the  extreme 
flow  values  obtained  were  compared.  The  results 
indicated  that  the  region  of  influence  approach 
results  in  a  group  of  stations  with  greater  homoge- 
neity than  was  the  case  for  the  regionalization 
technique  and  also  leads  to  extreme  flow  estimates 
which  are  more  accurate.  (Author's  abstract) 
W90-08267 


DERIVATION  OF  AN  EXPLICIT  EQUATION 
FOR  INFILTRATION  ON  THE  BASIS  OF  THE 
MEIN-LARSON  MODEL. 

Technische  Univ.,  Vienna  (Austria).  Inst,  fuer  Hy- 
draulik  Gewasserkunde  und  Wasserwirtschaft. 
B.  H.  Schmid. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  35, 
No.  2,  p  197-208,  April  1990.  4  fig,  2  tab,  7  ref. 

Descriptors:  'Infiltration  rate,  'Mathematical  stud- 
ies, 'Overland  flow,  'Rainfall-runoff  relationships, 
•Storm  runoff,  Mein-Larson  model,  Ponding, 
Runoff. 

In  the  context  of  overland  flow  modeling,  an  ex- 
plicit equation  describing  the  process  of  infiltration 
is  desirable,  especially  if  aspects  of  kinematic  shock 
routing  are  to  be  considered.  Proceeding  from  the 
well-known  infiltration  model  by  Mein  and  Larson 
and  several  extensions,  explicit  equations  for  time- 
dependent  infiltration  rate  and  cumulative  infiltra- 
tion were  proposed.  Although  the  time-range  of 
validity  is  limited  due  to  the  chosen  mode  of 
derivation,  the  formulae  seem  well  suited  for  appli- 


cation in  the  course  of  storm  runoff  modelling  for 
small  catchments.  Major  advantages  of  the  pro- 
posed equations  are  the  comparatively  simple 
structure  and  a  high  degree  of  versatility,  which 
explicitly  accounts  for  a  considerable  number  of 
effects.  The  parameters  involved  can  be  identified 
from  measurements.  Results  are  sufficiently  accu- 
rate within  a  certain  range  of  time  after  ponding, 
which  can  be  estimated  by  means  of  a  given  rule  of 
thumb.  The  equation  proposed  is  particularly  well 
suited  for  the  computation  of  cumulative  infiltra- 
tion as  required  in  the  course  of  the  integration  of 
kinematic  overland  flow  characteristics.  (Miller- 
PTT) 
W90-08270 


RISK  EQUIVALENT  SEASONAL  DISCHARGE 
PROGRAMS  FOR  MULTIDISCHARGER 
STREAMS. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-08273 


SIMPLE  STOCHASTIC  MODEL  FOR  ANNUAL 
FLOWS. 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 
Engineering. 

A.  G.  Capodaglio,  and  U.  Moisello. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  2,  p  220- 
232,  March/ April  1990.  6  fig,  6  ref. 

Descriptors:  'Annual  streamflow,  'Hydrology, 
•Stochastic  models,  'Streamflow  forecasting, 
Flow,  Hursts  phenomenon,  Time  series  analysis. 

Persistence  is  a  phenomenon  greatly  influencing 
hydrologic  time  series.  An  explanation  of  its  nature 
has  been  attempted  in  different  ways,  including 
transitory  behavior  or  infinite  memory  of  the  proc- 
ess, and  nonstationary  process  mean.  An  operation- 
al stochastic  model  for  annual  discharges  was  stud- 
ied; its  purpose  was  to  reproduce  the  alternance  of 
periods,  sometimes  called  cycles,  observed  in  hy- 
drology. The  model  was  almost  immediately  appli- 
cable, being  defined  by  parameters  that  could  be 
estimated  easily  through  the  analysis  of  the  auto- 
correlation function  of  the  observed  data.  The 
model  was  expressed  in  two  forms  that  are  valid 
for  the  cases  of  normal  and  lognormal  distributions 
of  the  variables,  respectively.  The  dependence  of 
the  parameters  of  the  variables  distribution  on  the 
operating  parameters  of  the  process  was  graphical- 
ly represented  by  curves  interpolated  from  a  large 
number  of  sampling  points.  The  performance  of 
the  model  was  also  evaluated  with  respect  to  its 
behavior  in  accordance  to  Hurst's  phenomenon,  by 
verifying  the  values  assumed  by  Hurst's  coefficient 
during  the  simulations.  (Author's  abstract) 
W90-08276 


CALIBRATION  OF  SWMM  RUNOFF  QUAL- 
ITY MODEL  WITH  EXPERT  SYSTEM. 

C.  Baffaut,  and  J.  W.  Delleur. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  2,  p  247- 
261,  March/ April  1990.  3  fig,  3  tab,  22  ref. 

Descriptors:  'Expert  systems,  'Model  studies, 
♦Storm  runoff,  'Urban  hydrology,  Calibrations, 
Pollution  load. 

EPA's  storm  water  management  model  (SWMM) 
simulates  urban  runoff  quantity  and  quality.  An 
interactive  program  was  developed  by  using  expert 
system  technology  to  automate  the  calibration  of 
the  water-quality  parameters  of  the  runoff  block  of 
SWMM.  It  acts  as  a  front  end  in  the  estimation  of 
the  parameters  and  the  buildup  of  the  input  files. 
Production  rules  are  employed  for  the  interpreta- 
tion of  the  simulation  results  in  order  to  suggest 
some  useful  adjustments  of  the  significant  param- 
eters. The  goal  of  the  expert  system  is  to  obtain  a 
set  of  parameters  for  which  the  predicted  pollutant 
loads  are  close  to  the  measured  loads.  The  expert 
system  has  been  tested  on  several  watersheds, 
proving  that  it  could  perform  the  calibration  but 
that  a  shortcoming  exists  in  the  model  itself  that 
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cannot    be    alleviated    through    calibration.    The 
Denver  experiment  showed  that  the  same  set  of 
parameters  is  not  valid  for  low-intensity  and  high- 
intensity  events.  (Author's  abstract) 
W90-08278 


GEOMORPHOLOGIC  RAINFALL-RUNOFF 
MODEL:  INCORPORATING  PHILIP'S  INFIL- 
TRATION EXPRESSION. 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 

Hydraulics. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08279 


AMUR  BREAM,  PARABRAMIS  PEKINESIS, 
IN  THE  AMU  DARYA  LOWLAND  WATER 
BODIES. 

Karakalpakskii   Kompleksnyi   Nauchno-Issledova- 

telskii  Inst.,  Nukus  (USSR). 

For  primary  bibliographic  entry  see  Field  81. 

W9O-08292 


CHANGES  IN  BIOLOGICALLY  CONTROLLED 
CARBON  FLUXES  IN  A  SMALL  STREAM 
FOLLOWING  CONTINUOUS  SUPPLY  OF 
EXCESS  ORGANIC  LOAD. 

Universite  de  Savoie,  Chambery  (France).   Lab. 

d'Ecologie. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08307 


DYNAMICS  OF  SESTON  CONSTLTUANTS  IN 
THE  ARIEGE  AND  GARONNE  RIVERS 
(FRANCE). 

Centre    National    de   la    Recherche    Scientifique, 
Toulouse   (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
E.  Chauvet,  and  A.  Fabre. 

Hydrobiologia  HYDRB8,  Vol.  192,  No.  2/3,  p 
183-190,   March    15,    1990.   3   fig,   3   tab,   32  ref. 

Descriptors:  *Ariege  River,  'France,  'Garonne 
River,  *Seston,  Algae,  Algal  growth,  Organic 
carbon,  Phosphorus,  Pigments,  Productivity,  Sea- 
sonal variation,  Suspended  solids. 

Water  contents  of  suspended  matter,  algal  pig- 
ments, particulate  organic  carbon  and  particulate 
phosphorus  were  measured  in  the  rivers  Garonne 
(2  sites)  and  Ariege  (1  site)  in  France,  throughout 
an  annual  cycle.  The  general  trend  of  the  param- 
eters was  similar  at  the  three  sites.  Depending  on 
the  sites,  the  period  of  algal  growth  (chlorophyll  a 
+  phaeopigments  >  25  microgm/L),  lasted  from 
two  to  six  weeks  in  August-September.  The  algal 
peaks  reached  50  to  90  microgm/L  of  total  pig- 
ments. High  contents  of  particulate  organic  carbon 
(>2  mg/L)  occurred  at  the  end  of  summer  (coin- 
ciding with  algal  growth),  and  during  the  Novem- 
ber and  May  floods.  In  summer  50-75%  of  the 
suspended  matter  was  organic,  in  spring  this  was 
10  times  less.  The  high  linear  correlation  between 
particulate  organic  carbon  and  pigment  contents  (r 
=  0.87;  P  =  0.0001)  suggested  an  algal  origin  of  at 
least  part  of  the  particulate  carbon.  Algal  carbon 
was  minor  in  the  annual  fluxes  of  particulate 
carbon  (25  to  39%  depending  on  the  sites),  but 
relatively  high  in  comparison  with  other  rivers. 
The  mean  particulate  phosphorus  content  calculat- 
ed over  the  year  was  24  microgm/L;  it  varied  from 
1 5  microgm/L  during  the  high  water  period  to  28 
microgm/L  during  the  low  water  period.  Likewise 
the  percentage  of  particulate  phosphorus  in  the 
suspended  matter  varied  from  0.17  to  0.40.  A.  nega- 
tive linear  correlation  existed  between  particulate 
phosphorus  content  and  specific  discharge  (  r  =  - 
0.46;  P  =  0.0001).  The  very  marked  seasonal  trend 
of  the  parameters  and  the  interactions  led  to  the 
differentiation  of  two  modes  of  the  rivers'  func- 
tioning: a  'hydrologic'  phase  and  a  'biological' 
phase.  The  hydrologic  phase  (high  water)  was 
dominated  by  the  processes  of  erosion  and  transfer 
over  the  whole  catchment  area  and  the  flood  plain, 
while  the  biological  phase  was  characterized  by  a 
high  primary  production  in  the  river  bed.  (Au- 
thor's abstract) 
W90-08311 


IDENTIFICATION  OF  RUNOFF-PRODUC- 
TION MECHANISMS  USING  ENVIRONMEN- 
TAL ISOTOPES  IN  A  TUSSOCK  GRASSLAND 
CATCHMENT,  EASTERN  OTAGO,  NEW  ZEA- 
LAND. 

James  Cook  Univ.  of  North  Queensland,  Towns- 
ville  (Australia).  Dept.  of  Geography. 
M.  Bonnell,  A.  J.  Pearce,  and  M.  K.  Stewart. 
Hydrological  Processes  HYPRE3,  Vol.  4,  No.  1,  p 
15-34,  January/March  1990.  7  fig,  4  tab,  33  ref. 

Descriptors:  *Environmental  tracers,  'Grasslands, 
•New  Zealand,  'Rainfall-runoff  relationships, 
•Storm  runoff,  'Tracers,  Flood  hydrographs, 
Groundwater  runoff,  Hydrography,  Isotopic  trac- 
ers, Recession  curve,  Stream  discharge,  Surface 
runoff. 

A  previous  hydrometric  study  of  runoff  produc- 
tion in  tussock  grassland  drainage  basins  in  Otago, 
New  Zealand,  revealed  a  marked  change  of  slope 
in  storm  hydrograph  recessions.  An  environmental 
isotope  study  was  initiated  to  investigate  the  runoff 
mechanisms  operating  and  to  test  specific  hypoth- 
eses to  explain  this  break  in  the  hydrograph  reces- 
sion. The  results  indicated  that  for  quickflow  vol- 
umes in  excess  of  10  mm,  the  first  part  of  the  storm 
hydrograph  can  be  attributed  to  two  separate 
sources,  namely,  'old'  water  from  a  shallow,  un- 
confined  groundwater  reservoir  and  'new'  water 
from  saturation  overland  flow.  Substantial  surface 
storage  in  the  wetlands  has  to  be  exceeded  before 
rain  becomes  a  significant  part  of  stream  discharge. 
For  quickflow  volumes  less  than  10  mm,  only  'old' 
water  from  groundwater  contributes  to  the  first 
part  of  the  hydrograph  recession.  This  means  that 
only  the  largest  7  percent  of  storms  (in  terms  of 
quickflow  volume)  generate  quickflow  containing 
significant  amounts  of  'new'  water.  The  second 
part  of  the  recession  of  the  storm  hydrograph 
consists  of  'old'  water  derived  from  a  remarkably 
well-mixed  shallow  unconfined  groundwater  body. 
(Author's  abstract) 
W90-08325 


CHARACTERISTICS  OF  SUSPENDED  SEDI- 
MENT IN  THE  UPPER  RHONE  RIVER,  SWIT- 
ZERLAND, INCLUDING  THE  PARTICULATE 
FORMS  OF  PHOSPHORUS. 

Geneva  Univ.  (Switzerland).  Inst.  F.-A.  Forel. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08330 


DESIGN  OF  HYDRAULIC  JUMP  CHAMBERS. 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-08353 


SUBMARINE   SEDIMENTATION   ON   A   DE- 
VELOPING HOLOCENE  FAN  DELTA. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Atlantic  Geoscience  Centre. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-08380 


MASS  TRANSFER  MECHANISM  IN  A 
POROUS  RIVERBED. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
H.  Nagaoka,  and  S.  Ohgaki. 

Water  Research  WATRAG,  Vol.  24,  No.  4,  p  417- 
425,  April  1990.  14  fig,  1  tab,  7  ref. 

Descriptors:  •Biofilms,  *Eddy  diffusion,  *Fate  of 
pollutants,  *Mass  transport,  •Porous  riverbeds, 
•River  beds,  *Self-purification,  'Wastewater  treat- 
ment, Analytical  methods,  Diffusion  coefficient, 
Hydrodynamics,   Model  studies,  Turbulent  flow. 

Self-purification  in  rivers  and  streams  is  carried  out 
mostly  by  attached  microorganisms  in  riverbeds 
and  streambeds.  Porous  riverbeds  are  thought  to 
be  superior  to  flat  riverbeds  in  the  potential  for 
self-purification  or  for  open-channel  advanced 
wastewater  treatment.  Turbulence,  which  is  pro- 
duced at  the  surface  of  a  porous  bed,  is  thought  to 
enhance  the  activity  of  riverbed  biofilms.  A  study 
was  conducted  to  examine  the  hydrodynamic  char- 
acteristics in  and  over  the  porous  bed.  The  mass 


transfer  mechanism  was  investigated  in  two  experi- 
mental open  channels  which  have  porous  beds 
composed  of  1.09  and  4.08  cm  diameter  ceramic 
balls,  respectively.  Vertical  diffusion  coefficients  in 
the  porous  beds  were  determined  by  analyzing  the 
diffusional  pattern  of  tracer  (NaCl)  from  the  over- 
lying water  into  the  deeper  region  of  the  porous 
bed.  Velocity  profiles  both  over  and  under  the 
water-bed  interface  and  turbulence  at  the  interface 
was  measured.  The  diffusion  coefficients  in  the 
porous  beds  were  expressed  by  the  product  of 
velocity  component  and  mixing  length  along  every 
depth  of  the  porous  bed.  Near  the  interface,  the 
diffusion  coefficient  was  expressed  by  the  product 
of  the  turbulent  intensity  and  the  void  scale  of  the 
porous  layer.  In  the  deeper  region  of  the  porous 
bed,  the  diffusion  coefficient  was  expressed  by  the 
product  of  the  time-averaged  velocity  and  the  void 
scale.  (Chonka-PTT) 
W90-08382 


MEASUREMENT  OF  ELECTRON  TRANS- 
PORT SYSTEM  ACnvrTY  IN  RIVER  BIO- 
FILMS. 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-08385 


DISTRIBUTION  OF  FINGERLING  BROOK 
TROUT,  SALVELINUS  FONTINALIS  (MIT- 
CHILL),  IN  DISSOLVED  OXYGEN  CONCEN- 
TRATION GRADIENTS. 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08463 

MOVEMENTS  OF  CHANNEL  AND  FLAT- 
LAND  CATFISH  BETWEEN  THE  MISSOURI 
RIVER  AND  A  TRIBUTARY,  PERCHE  CREEK. 

Missouri    Univ.-Columbia.    School    of   Forestry, 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-08467 


HYDROLOGY. 

Finkel  and  Finkel,  Yoqneam  (Israel). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08533 


ENGINEERING    MEASURES:    WATER    HAR- 
VESTING. 

Finkel  and  Finkel,  Yoqneam  (Israel). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08539 


FLOOD  HYDROLOGY. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 
E.  L.  White. 

IN:  Karst  Hydrology:  Concepts  from  the  Mam- 
moth Cave  Area.  Van  Nostrand  Reinhold,  New 
York.  1989.  p  127-143,  7  fig,  1  tab,  35  ref. 

Descriptors:  *Caves,  'Flood  flow,  'Groundwater 
movement,  'Karst  hydrology,  'Kentucky,  'Mam- 
moth Cave,  »Surface-groundwater  relations,  Flood 
hydrographs,  Floods,  Green  River,  Infiltration, 
Karst. 

Many  cave  conduits,  which  are  below  the  base 
level  and  subject  to  solution,  are  within  the  Flint- 
Mammoth  Cave  system,  Kentucky.  Above  the 
base  level  of  both  surface  and  groundwater  sys- 
tems is  a  floodwater  zone.  The  floodwater  zone  is 
defined  as  the  elevation  between  low  stage  of  the 
regional  water  table  and  the  highest  flood  level  per 
year.  The  role  of  the  seasonal  rise  and  fall  of  base 
level  allows  the  cave  passages  to  drain,  breakdown 
to  fall,  and  sediment  to  be  transported  (both  ero- 
sion and  deposition).  The  passages  subject  to  flood- 
ing are  still  enlarging  with  the  rise  and  fall  of  base 
level.  Flood  flow  is  strongly  influenced  by  the 
presence  of  conduit-type  underground  drainage 
systems.  Watersheds  underlain  by  carbonate  rocks 
are  among  the  most  peculiar.  Rainfall  that  infil- 
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trates  into  the  absorbing  soils  is  temporarily  stored 
at  the  corroded  bedrock  surface  called  the  subcuta- 
neous zone.  Because  the  open-conduit  system  has  a 
storage  potential  for  a  higher  proportion  of  the 
precipitation  from  a  storm,  initial  flood  pulses  from 
sinking  streams  and  sinkhole  internal  runoff  are 
absorbed  into  the  conduit  system,  thereby  reducing 
the  total  volume  of  flow  at  any  position  of  the 
surface  stream  (flood  damping).  The  flood  damp- 
ing is  proportional  to  the  extent  of  karstic  develop- 
ment of  the  drainage  basin.  It  is  reflected  in  the 
flood  hydrograph,  which  tends  to  have  a  lower 
peak  value  and  a  somewhat  more  drawn  out  reces- 
sion limb  than  hydrographs  for  an  equivalent 
drainage  basin  without  the  karstic  component.  The 
capture  of  the  internal  runoff  from  an  extreme 
value  flood  via  sinkhole  input  into  the  subsurface 
drainage  has  another  effect.  The  groundwater 
trough  along  the  conduit  system  fills  rapidly  when 
subjected  to  high  intensity  precipitation.  If  the 
rapidly  rising  water  table  reaches  the  surface,  the 
drain  channels  of  sinkholes  can  reverse  their  flow, 
filling  the  closed  depressions  and  transforming 
them  into  small  lakes.  The  Green  River  flows  in  a 
narrow  valley  through  much  of  its  route  through 
the  central  Kentucky  karst.  Because  the  Green 
River  flows  in  a  narrow  valley,  floods  are  accom- 
panied by  large  rises  in  river  stage  with  accompa- 
nying flooding  of  many  cave  passages  that  lie 
within  the  flood  range.  Low-gradient  trunk  passag- 
es are  arrayed  in  tiers  from  below  pool  stage  at  125 
m  to  250  m  elevation  with  major  levels  separated 
by  only  20  m.  Because  of  the  low  gradients,  flood- 
ing extends  a  considerable  distance  back  into  the 
aquifer.  (See  also  W90-08542)  (Lantz-PTT) 
W90-08547 


SPECIAL  FLOOD  HAZARD  EVALUATION 
REPORT:  DONNER  CREEK,  CITY  OF  NORTH 
TONAWANDA,  NIAGARA  COUNTY,  NEW 
YORK. 

Army  Engineer  District,  Buffalo,  NY. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A203-673. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
October  1988.   18p,   1  fig,  2  tab,  3  plates,  3  ref. 

Descriptors:  'Culverts,  *Donner  Creek,  'Flood 
control,  'Flood  hazard,  'Flood  plain  management, 
'Hazard  assessment,  'Hydraulic  structures,  'New 
York,  Flood  channels,  Flood  protection,  Flood 
routing,  Regulations. 

This  report  documents  the  results  of  an  investiga- 
tion to  determine  the  potential  flood  situation 
along  Dormer  Creek  (also  known  as  Black  Creek). 
The  study  reach  extends  along  Donner  Creek  from 
immediately  upstream  of  the  Central  Railroad 
tracks,  upstream  to  the  corporate  limit,  a  distance 
of  about  4,700  feet.  The  primary  cause  of  flooding 
along  Donner  Creek  is  the  undersized  culverts  at 
River  Road,  Warner  Avenue,  and  Witmer  Road, 
which  cause  water  to  back  up  during  a  rainfall 
event.  To  date,  flooding  has  been  limited  to  street 
and  yard  flooding;  however,  water  infiltrates  the 
sanitary  sewers  through  man-hole  covers  and 
causes  sewer  back-up  and  basement  flooding.  Both 
structural  and  nonstructural  alternatives  are  avail- 
able to  alleviate  or  lessen  the  flood  threat.  Non- 
structural alternatives  include  implementing  flood 
plain  regulations  that  would  limit  or  prohibit  future 
growth  in  the  flood  plain.  Thus,  flood  damages 
would  not  increase.  Structural  solutions  can  also  be 
implemented  to  alleviate  or  lessen  flood  threat. 
The  culverts  under  River  Road,  Warner  Avenue, 
and  Witmer  Road  can  be  enlarged  to  adequately 
pass  the  flood  flow.  However,  due  to  the  suspected 
presence  of  toxic  material  in  the  ground,  it  may  not 
be  possible  to  replace  the  River  Road  culvert.  In 
that  case,  either  a  pumping  system  or  an  extension 
to  the  City  storm  sewer  system  would  have  to  be 
installed  in  the  vicinity  of  Donner  Pond.  If  this 
was  not  done,  the  increased  flow  from  the  upper 
portion  of  the  watershed  due  to  replacing  the  two 
upstream  culverts  would  significantly  increase 
flooding  in  the  Donner  Pond  area.  The  pumping 
system  would  consist  of  a  pump  at  Donner  Pond 
and  either  a  temporary  discharge  pipe  installed 
across  River  Road  during  each  flood  event  or  a 
permanent  discharge  pipe  installed  inside  the  exist- 
ing culvert.  The  storm  sewer  extension  would  run 
from  Donner  Pond  northwesterly  along  the  city 


owned  railroad  right-of-way  and  would  discharge 
into  the  City's  proposed  northwest  storm  sewer 
system.  (Lantz-PTT) 
W90-08559 


ANNUAL  RAINWATER  POTENTIAL  AND  ITS 
VARIABILITY  IN  DROUGHT  YEARS  OVER 
ETHIOPIA. 

National  Meteorological  Services  Agency,  Addis 

Ababa  (Ethiopia). 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08581 


INFLUENCE  OF  GLACIERISATION  ON  THE 
RESPONSE  OF  RUNOFF  FROM  ALPINE 
BASINS  TO  CLIMATE  VARIABILITY. 

Victoria  Univ.  of  Manchester  (England).  Alpine 

Glacier  Project. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-08589 


CLIMATE    VARIATION    AND    ICE    CONDI- 
TIONS IN  THE  RIVER  TORNEALVEN. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2C. 

W9O-08592 


ESTIMATING  THE  IMPACTS  OF  CLIMATIC 
CHANGE  ON  RIVER  FLOWS:  SOME  EXAM- 
PLES FROM  BRITAIN. 

Institute  of  Hydrology,  Wallingford  (England). 
N.  Arnell,  and  N.  Reynard. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus,  Helsinki,  Finland.  1989.  p  426-436,  2  fig, 
2  tab,  10  ref. 

Descriptors:  'Climatic  changes,  'Climatology, 
'England,  'Global  warming,  'River  flow,  Model 
studies,  Precipitation,  Regression  analysis,  Re- 
sources management,  Seasonal  variation. 

Future  climatic  changes  may  have  a  very  signifi- 
cant effect  on  water  resource  availability,  and  the 
results  from  studies  of  possible  impacts  will  facili- 
tate efficient  resource  management.  The  sensitivi- 
ties of  average  annual  runoff  in  Britain  to  changes 
in  annual  precipitation  and  evaporation  have  been 
examined  using  a  regional  relationship,  and  it  has 
been  shown  that  changes  in  runoff  are  much  more 
sensitive  to  changes  in  precipitation.  The  greatest 
sensitivity  is  found  in  the  drier  southeast.  A  simple 
regression  model  was  used  to  generate  time  series 
of  monthly  flows  under  current  and  perturbed 
climates  at  several  sites  in  Britain.  Flow  seasonality 
was  shown  to  increase  in  a  wanner,  wetter  world, 
and  flows  in  groundwater  catchments  may  be  sus- 
tained during  drier  summers  by  greater  winter  and 
spring  rainfall  totals.  (See  also  W90-08565)  (Au- 
thor's abstract) 
W90-08597 


LONG-TERM  TRENDS  IN  RIVER  FLOW  IN 
FINLAND. 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

V.  Hyvarinen,  and  R.  Leppajarvi. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  450-461,  7  fig, 

1  tab,  4  ref. 

Descriptors:  'Climatic  changes,  'Finland,  'Global 
warming,  'River  flow,  'Streamflow  data,  Green- 
house effect,  Lake  level,  Precipitation,  Runoff, 
Seasonal  variation. 

A  selection  of  long-term  Finnish  discharge  obser- 
vation series  has  been  analyzed.  The  time  series 
studied  were:  (1)  mean  annual  discharge  in  the 
Vuoksi  at  Imatra;  (2)  ten  year  means  of  annual 
precipitation  and  runoff  for  three  large  river 
basins;  (3)  mean  annual  discharges,  spring  and 
autumn  high  flows,  and  winter  and  summer  low 
flows  for  13  basins;  and  (4)  winter  discharges, 
monthly  means  of  December  and  March  for  a 
selection  of  basins.  Annual  discharges  have  gener- 


ally increased  slightly  in  most  of  Finland  and  espe- 
cially in  the  1980's,  but  it  is  too  early  to  decide  if 
this  is  due  to  climatic  change  or  to  climatic  fluctua- 
tions. Winter  discharges  have  increased  by  as 
much  as  20  per  cent  in  some  Finnish  lakes  during 
the  20th  century.  This  trend  is  in  line  with  results 
of  climate  models,  which  suggest  that  both  precipi- 
tation and  temperature  are  increasing  as  a  result  of 
atmospheric  greenhouse  effect,  especially  at  north- 
ern latitudes  in  winter.  (See  also  W90-08565)  (Au- 
thor's abstract) 
W90-08599 
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GROUNDWATER  MONITORING:  GUIDE- 
LINES AND  METHODOLOGY  FOR  DEVEL- 
OPING AND  IMPLEMENTING  A  GROUND- 
WATER QUALITY  MONITORENG  PROGRAM. 

Kaman  Tempo,  Santa  Barbara,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-07514 


LAKE  SACAJAWEA  RESTORATION 

PROJECT,  CITY  OF  LONGVIEW,  WASHING- 
TON. 

Gibbs  and  Olson,  Inc.,  Longview,  WA. 

For  primary  bibliographic   entry  see   Field   5G 

W90-07516 


WELL  INSTALLATION  AND  GROUND- 
WATER SAMPLING  PLAN  FOR  1100  AREA 
ENVIRONMENTAL  MONITORING  WELLS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-07552 


HANDBOOK  OF  GROUNDWATER  PROTEC- 
TION. 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic   entry  see   Field   5G. 
W90-07561 


CONICAL  KARST:  ITS  ORIGIN  FROM  THE 

EXAMPLE  OF  THE  SOUTH  CHINA  KARST 

(LE  KARST  CONIQUE:  SA  GENESE  A  PARTIR 

DE  L'EXEMPLE  DU  KARST  DU  SUD  DE  LA 

CHINE). 

Centre    National    de   la    Recherche    Scientifique, 

Moulis  (France).  Lab.  Souterrain. 

A.  Mangin,  and  M.  Bakalowicz. 

Comptes    Rendus    de    l'Academie    des    Sciences 

(Serie  2)  CRASEV,  Vol.  310,  No.  3,  p  301-307, 

February  1,  1990.  1  fig,  17  ref.  English  summary. 

Descriptors:  'China,  'Geohydrology,  'Geologic 
erosion,  'Geologic  history,  'Geomorphology, 
'Karst,  'Karst  hydrology,  Carbonates,  Erosion 
rates,  Model  studies. 

New  observations  on  the  karst  of  South  China, 
based  on  a  global  hydrogeological  approach,  show 
that  present  orogenic  conditions  give  a  much 
better  understanding  of  their  development  than  the 
climatic  conditions  usually  set  forth.  The  formation 
of  conical  karst  may  be  described  by  the  following 
sequence:  During  the  initial  phase,  most  of  the 
carbonate  dissolution  occurs  near  the  surface,  in 
the  epikarstic  zone.  This  phenomenon  is  due  to 
rapid  infiltration  which  alone  is  responsible  for 
deep  dissolution  and  the  creation  of  underground 
drainage.  On  the  one  hand,  when  the  hydraulic 
gradient  is  high  and  carbonate  deposits  are  appre- 
ciable, the  potential  of  karstification  is  sufficient  for 
the  rapid  development  of  an  underground  karst 
drainage.  On  the  other  hand,  if  the  hydraulic  gradi- 
ent remains  weak  a  surface  run-off  drainage  slowly 
develops.  Because  of  the  permanent  uplift,  the 
basin  level  slowly  subsides.  Regional  potential  kar- 
stification then  remains  weak  and  erosion  occurs 
mostly  at  the  surface.  Nevertheless,  locally,  at  the 
catchment  area  boundaries  or  near  the  meanders, 
the  potential  may  be  considerable;  in  such  circum- 
stances underground  karst  drainages  are  devel- 
oped. On  the  regional  scale,  this  permanent  uplift  is 
very  conducive  to  active  surface  erosion  which  is 
subject  to  fluvial  drainage.  In  the  final  analysis,  in 
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classical  karst,  an  underground  flow  pattern  devel- 
ops and  is  responsible  for  most  of  the  landscape 
formation.  In  conical  karst,  even  if  the  epikarstic 
zone  promotes  carbonate  dissolution,  it  is  the 
flows,  mostly  surface  ones,  which  are  responsible 
for  landscape  evolution.  (Chonka-PTT) 
W90-07567 


ON-LINE  PRECONCENTRATION  OF  SILVER 
ON  ACTIVATED  ALUMINA  AND  DETERMI- 
NATION ON  BOREHOLE  WATER  BY  FLOW 
INJECTION  ATOMIC  ABSORPTION  SPEC- 
TROPHOTOMETRY. 
For  primary  bibliographic  entry  see  Field  7B. 
W9O-07568 

MODELING  MANAGEMENT  PRACTICE  EF- 
FECTS ON  PESTICIDE  MOVEMENT  TO 
GROUND  WATER. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-07602 

ASSESSMENT  OF  PESTICIDES  IN  UPSTATE 
NEW  YORK  GROUND  WATER:  RESULTS  OF 
A  1985-1987  SAMPLING  SURVEY. 

New  York  State  Water  Resources  Research  Inst., 

Ithaca. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07603 


NATIONAL  EVALUATION  OF  THE  LEACH- 
ING POTENTIAL  OF  ALDICARB.  PART  2.  AN 
EVALUATION  OF  GROUND  WATER  MONI- 
TORING DATA. 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07604 


ACCOUNTING  FOR  TEMPORAL  VARI- 
ATIONS IN  LARGE-SCALE  RETROSPECTIVE 
STUDIES  OF  AGRICULTURAL  CHEMICALS 
IN  GROUND  WATER. 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC.  Hydrogeology  Dept. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-07605 

GROUND  WATER  MONITORING  STUDY  FOR 
PESTICIDES  AND  NITRATES  ASSOCIATED 
WITH  GOLF  COURSES  ON  CAPE  COD. 

Biospherics,  Inc.,  Beltsville,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07607 

MONTE  CARLO  ANALYSIS  AND  BAYESIAN 
DECISION  THEORY  FOR  ASSESSING  THE 
EFFECTS  OF  WASTE  SITES  ON  GROUND- 
WATER, II:  APPLICATIONS. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 

M.  A.  Medina,  J.  B.  Butcher,  and  C.  M.  Marin. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
5,  No.  1,  p  15-31,  December  1989.  4  fig,  3  tab,  14 
ref.  Water  Resources  Research  Institute  of  the 
University  of  North  Carolina  and  the  Division  of 
Environmental  Management,  Department  of  Natu- 
ral Resources  and  Community  Development  (State 
of  North  Carolina)  Grant  No.  87-17-70058. 

Descriptors:  *Bayesian  decision  theory,  •Ground- 
water pollution,  'Hazardous  waste  disposal, 
•Model  studies,  'Monte  Carlo  method,  'Risk  as- 
sessment, "Waste  disposal,  'Water  pollution  ef- 
fects, Computer  programs,  Landfills,  North  Caroli- 
na, Path  of  pollutants. 

Sequential  Bayesian  risk  methodology  is  utilized 
for  the  assessment  of  the  effects  of  waste  sites  on 
groundwater.  Specific  details  of  the  Monte  Carlo 
implementation  depend  on  the  contaminant  trans- 
port model  employed.  The  Method  of  Characteris- 
tics (MOC)  model  of  Konikow  and  Bredehoeft  is 
one  of  several  numerical  and  analytical  models  that 


can  support  the  sequential  risk  methodology.  De- 
velopment of  the  Monte  Carlo  analysis  with  the 
MOC  first  requires  a  choice  of  the  sources  of 
uncertainty  that  are  to  be  considered  in  the  model 
input.  In  a  rigorous  application  of  the  Monte  Carlo 
method  all  of  the  input  parameters  should  be  de- 
scribed by  probability  distributions,  although  that 
approach  is  generally  impractical.  Normally  a  limit 
is  placed  upon  the  number  of  sources  of  uncertain- 
ty, and  a  sensitivity  analysis  is  performed  to  devel- 
op information  about  the  importance  of  the  various 
sources  of  uncertainty.  The  sensitivity  analysis  as- 
sesses the  impacts  of  the  various  sources  of  uncer- 
tainty incorporated,  and  emphasizes  the  need  to 
explicitly  consider  such  uncertainty  in  the  process 
of  risk  assessment  for  regulatory  decision.  An  ex- 
ample of  a  lined  hazardous  waste  landfill  is  used 
for  the  sensitivity  analysis.  Three  general  catego- 
ries of  uncertainty  were  considered:  uncertainty  in 
the  time  of  failure  of  the  landfill  containment 
system,  uncertainty  in  the  release  concentration 
given  occurrence  of  failure,  and  uncertainty  in  the 
specification  of  the  spatially  covarying  hydraulic 
conductivity  field.  Similar  modifications  to  a  wide 
range  of  contaminant  transport  models  have  been 
incorporated  into  an  advisory  computer  system  for 
groundwater  quality  modeling  and  management. 
(See  also  W90-07614)  (Tappert-PTT) 
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ASSESSMENT  OF  GROUNDWATER  CON- 
TAMINATION RESULTING  FROM  A  MAJOR 
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WITH  MEASURED  PLATINUM-ELECTRODE 
POTENTIALS  IN  GROUNDWATER. 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  2K. 
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EXPERIMENTAL  OBSERVATIONS  OF  MUL- 
TIPHASE FLOW  IN  HETEROGENEOUS 
POROUS  MEDIA. 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
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KINETICALLY  INFLUENCED  TERMS  FOR 
SOLUTE  TRANSPORT  AFFECTED  BY  HETER- 
OGENEOUS AND  HOMOGENEOUS  CLASSI- 
CAL REACTIONS. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 
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STOCHASTIC  MODELING  OF  MACRODIS- 
PERSION  IN  HETEROGENEOUS  POROUS 
MEDIA. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3B. 
W90-07645 

MACRODISPERSION  IN  SAND-SHALE  SE- 
QUENCES. 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
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DETERMINATION  OF  FRACTURE  INFLOW 
PARAMETERS  WITH  A  BOREHOLE  FLUID 
CONDUCTIVITY  LOGGING  METHOD. 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

C.  F.  Tsang,  P.  Hufschmied,  and  F.  V.  Hale. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  561-578,  April  1990.  25  fig,  9  tab,  21  ref. 

DOE  Contract  DE-AC03-76SF00098. 

Descriptors:  'Borehole  geophysics,  'Groundwater 
movement,  'Hydrogeology,  'Rock  properties, 
Borehole  fluid  conductivity  logging,  Fractured 
rocks,  Inflow  rates. 

There  is  much  current  interest  in  determining  the 
flow  characteristics  of  fractures  intersecting  a  well 
bore  in  order  to  provide  data  for  use  in  estimating 
the  hydrologic  behavior  of  fractured  rocks.  Inflow 
rates  from  these  fractures  into  the  well  bore  are 
usually  very  low.  Moreover,  in  most  cases  only  a 
few  percent  of  the  fractures  identified  by  core 
inspection  and  geophysical  logging  actually  con- 
duct  water,   the  rest  being  closed,   clogged,   or 
isolated  from  the  water  flow  system.  A  new  proce- 
dure is  proposed  and  a  corresponding  method  of 
analysis    developed    to    locate    water-conducting 
fractures  and  obtain  fracture  inflow  rates  by  means 
of  a  time  sequence  of  electric  conductivity  logs  of 
the  borehole  fluid.  The  physical  basis  of  the  analy- 
sis method  is  discussed,  and  the  procedure  is  ap- 
plied to  an  existing  set  of  data,  which  shows  initi- 
ation and  growth  of  nine  conductivity  peaks  in  a 
900-m  section  of  a  1690-m  borehole,  corresponding 
to  nine  water-conducting  fractures  intersecting  the 
borehole.  By  applying  the  analysis  to  these  nine 
peaks,  the  flow  rates  and  the  salinity  of  the  water 
from  these  fractures  are  determined.  These  results 
are  used  with  other  information  to  obtain  transmis- 
sivities  of  the  nine  fractures,  which  are  validated 
against   independent  hydraulic  measurements  by 
packer  tests.  The  salinities  measured  in  fluids  from 
the  fractures  are   also   validated  against  salinity 
values  obtained  by  chemical  sampling  of  fluids 
from  different  depths  of  the  borehole.  Fluid  log- 
ging techniques  have  several  advantages  and  may 
play  a  significant  part  in  a  well-planned  testing 
program  by:  (1)  allowing  an  identification  of  the 
locations  of  water-conducting  fractures  or  groups 
of  fractures  in  a  borehole;  and  (2)  aiding  in  the 
derivation  of  the  hydraulic  or  flow  properties,  like 
transmissivity,  of  these  identified  water-conducting 
features.  (Author's  abstract) 
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SENSITIVITY  ANALYSIS  OF  FLOW  IN  UN- 
SATURATED HETEROGENEOUS  POROUS 
MEDIA:  THEORY,  NUMERICAL  MODEL, 
AND  ITS  VERIFICATION. 

Princeton  Univ.,  NJ. 
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COMPARISON  OF  BIODEGRADATION  KI- 
NETICS WITH  AN  INSTANTANEOUS  REAC- 
TION MODEL  FOR  GROUNDWATER. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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STOCHASTIC  APPROACH  TO  THE  PROB- 
LEM OF  UPSCALING  OF  CONDUCTIVITY  IN 
DISORDERED  MEDIA:  THEORY  AND  UN- 
CONDITIONAL NUMERICAL  SIMULATIONS. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

Y.  Rubin,  and  J.  J.  Gomez-Hernandez. 
Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  4,  p  691-701,  April   1990.   11   fig,  31   ref,  2 
append. 

Descriptors:  'Conductivity,  'Geohydrology, 
•Groundwater  movement,  'Mathematical  models, 
•Model  studies,  'Solute  transport,  'Water  chemis- 
try, Flow  simulation,  Monte  Carlo  method,  Path  of 
pollutants. 
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\  general  problem  in  groundwater  modeling  is 
low  to  assign  conductivity  values  to  blocks  of  a 
lumerical  model.  A  method  is  proposed  to  upscale 
he  conductivity  measurements  observed  at  a  given 
cale  to  block  conductivity  values  for  arbitrary 
>lock  size.  Assuming  a  multilognormal  distribution 
or  the  point  conductivities,  the  block  conductivity 
ippears  as  a  random  function  whose  distribution, 
.-onditional  to  point  measurements,  can  be  derived, 
rhis  conditional  distribution  allows  filling  the  flow 
iimulator  blocks  with  equiprobable  realizations  of 
>lock  conductivities  locally  conditioned  to  actual 
lata.  These  realizations  could  also  be  conditioned 
o  conductivity  values  measured  at  any  scale  if  the 
ize  of  the  measurement  support  is  known.  The 
inalytical  results  were  compared  to  results  ob- 
ained  through  a  Monte  Carlo  analysis,  and  a  good 
igreement  was  found.  (Author's  abstract) 
V90-07677 


REDUCTIONIST  PHYSICAL  APPROACH  TO 
JNSATURATED  AQUIFER  RECHARGE 
'ROM  A  CIRCULAR  SPREADING  BASIN. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

L  J.  Morel-Seytoux,  C.  Miracapillo,  and  M.  J. 

\bdulrazzak. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

■Jo.  4,  p  771-777,  April  1990.  1 1  fig,  17  ref. 

Descriptors:  'Aquifers,  'Artificial  recharge, 
'Groundwater  recharge,  'Infiltration,  'Mathemat- 
cal  studies,  'Recharge,  Horizontal  flow,  Integro- 
lifferential  equations,  Spreading  basins,  Unsaturat- 
ed zone,  Vertical  velocity. 

Hie  process  of  aquifer  recharge  from  a  circular 
irea  through  the  unsaturated  zone  was  investigat- 
ed. The  same  basic  methodology  described  previ- 
>usly  by  the  authors  for  the  case  of  a  long  strip 
echarging  area  was  applied.  An  approximate  solu- 
ion  to  the  three-dimensional  problem  was  obtained 
>y  matching  two  unidimensional  flows,  a  vertical 
ind  a  radial  one.  The  mathematical  formulation 
vas  obtained  first  for  the  case  of  a  constant  infiltra- 
ion  rate  and  then  for  a  time-dependent  rate 
hrough  the  unsaturated  zone.  The  formulation 
eads  to  an  integrodifferential  equation  whose  solu- 
ion  is  obtained  numerically  using  the  'discrete 
:ernel'  approach.  The  procedure  has  the  advan- 
age  of  accounting  for  the  change  of  specific  yield 
n  the  aquifer  below  the  infiltration  basin  and  away 
rom  it.  It  also  accounts  for  anisotropy  and  for  the 
harp  curvature  of  the  flow  as  the  vertical  re- 
:harge  flux  turns  into  horizontal  flow.  For  a  re- 
:harge  problem  these  velocities  are  of  the  same 
>rder  of  magnitude  and  one  cannot  assume  that  the 
'ertical  velocity  is  negligible  in  comparison  to  the 
lorizontal  one  everywhere  in  the  flow  domain. 
Vlso,  a  criterion  to  evaluate  the  efficiency  of  the 
echarge  is  provided  for  practical  purposes.  This 
:riterion  allows  comparison  between  different  re- 
:harge  designs.  (Author's  abstract) 
V90-07684 


JPTIMAL  PUMPING  TEST  DESIGN  FOR  PA- 
RAMETER ESTIMATION  AND  PREDICTION 
N  GROUNDWATER  HYDROLOGY. 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 

leering. 

'or  primary  bibliographic  entry  see  Field  7A. 
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SELENIUM  IN  THE  SOUTHERN  COAST 
RANGE  OF  CALIFORNIA:  WELL  WATERS, 
HAPPED  GEOLOGICAL  UNITS,  AND  RELAT- 
ED ELEMENTS. 

Jan  Bernardino  County  Dept.  of  Environmental 

iealth  Services,  CA. 

'or  primary  bibliographic  entry  see  Field  5B. 
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GROUNDWATER  CONTROL  OF  CLOSED- 
1ASIN  LAKE  LEVELS  UNDER  STEADY- 
STATE  coNDrnoNS. 

Minnesota  Univ.,  Minneapolis.   Limnological  Re- 

earch  Center. 

I.  E.  Almendinger. 

fournal  of  Hydrology  JHYDA7,  Vol.  112,  No.  3/ 


4,  p  293-318,  January  1990.  12  fig,  1  tab,  23  ref, 
append.  USGS  grant  14-08-0001-G1233,  and  NSF 
grant  NSF/EAR-84 14060. 

Descriptors:  'Geohydrology,  'Groundwater  level, 
'Hydrologic  models,  'Model  studies,  'Surface- 
groundwater  relations,  'Water  level,  Groundwater 
recharge,  Lake  pumping,  Lake  size,  Pumping  rate. 
Runoff 

Groundwater  exerts  both  local  and  regional  con- 
trols on  closed-basin  lake-level  changes.  Locally, 
the  aquifer  surrounding  a  lake  can  modify  how 
lake-level  changes  result  from  a  shift  in  surficial 
water  balance.  'Lake  pumping'  is  defined  as  the  net 
steady-state  removal  of  lake  water  via  surficial 
processes,  namely  evaporation  minus  direct  pre- 
cipitation and  minus  any  input  from  overland 
runoff  that  reaches  the  lake.  A  simple  analytic 
groundwater  model  of  a  circular  lake  next  to  an 
infinitely  long  river  shows  that  the  sensitivity  of 
the  lake  level  to  a  change  in  lake  pumping  is 
proportional  to  the  distance  from  the  lake  to  the 
river.  Lakes  with  large  surface  areas  are  more 
sensitive  than  small  lakes  to  a  shift  in  lake  pump- 
ing. A  review  of  a  simple  analytic  groundwater 
model  of  a  water  table  between  two  infinitely  long 
canals  demonstrates  that  a  shift  in  groundwater 
recharge  changes  the  water-table  elevation  most 
near  the  middle  of  the  interfluve.  Three  types  of 
lake-level  sensitivities  are  defined  as  the  partial 
derivative  of  lake  level  with  respect  to:  (1)  lake 
size  (radius);  (2)lake  pumping  rate;  and  (3)regional 
groundwater  recharge.  All  three  sensitivities  may 
be  further  categorized  as  'positional  sensitivities' 
because  their  values  are  a  function  of  the  lake's 
position  in  the  watershed.  Specifically,  lakes  far 
from  rivers  are  more  susceptible  to  lake-level 
change  than  are  lakes  close  to  rivers.  Both  simple 
models  further  demonstrate  that  lake  sensitivity  to 
the  above  factors  is  inversely  proportional  to  the 
permeability  of  the  surficial  aquifer.  When  com- 
pared to  a  system  of  a  more  realistic  geometric 
arrangement  of  lakes  and  rivers,  the  simple  models 
underestimate  lake-level  change  in  response  to 
both  local  and  regional  factors.  (Author's  abstract) 
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DOLOMITE  DISSOLUTION  RATES  AND  POS- 
SIBLE HOLOCENE  DEDOLOMinZATION  OF 
WATER-BEARING  UNITS  IN  THE  EDWARDS 
AQUIFER,  SOUTH-CENTRAL  TEXAS. 

Geological  Survey,  Reston,  VA. 

R.  G.  Deike. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  3/ 

4,  p  335-373,  January  1990.  2  fig,  7  tab,  41  ref, 

append. 

Descriptors:  'Aquifers,  'Dolomite,  'Edwards  Aq- 
uifer, 'Geomorphology,  'Karst,  'Texas,  'Weath- 
ering, Chemical  mass  balance,  Groundwater  chem- 
istry, Mineral  mass  balance,  Permeability, 
Wastewater  disposal. 

Geomorphologic  evidence  suggesting  100,000 
years  for  permeability  enhancement  in  the  Ed- 
wards aquifer  is  supported  by  dolomite  dissolution 
rates  from  both  the  Edwards  and  other  aquifers. 
Hypothetical  rates  from  the  Edwards  based  on  a 
100,000-yr  reaction  time  are  consistent  with  more 
accurate  rates  from  other  carbonate  aquifers.  This 
is  true  of  separately  derived  hypothetical  rates 
from  the  Edwards  based  on  mineral  as  well  as 
chemical  mass  balances.  Further  support  of  a 
100,000-yr  time  span  is  obtained  from  dolomite 
surface-area  reaction  rates.  When  the  mass  loss  of 
dolomite  is  expressed  as  a  function  of  surface  area, 
the  results  are  consistent  with  both  laboratory  and 
field  measurements.  Results  suggest  that  the  mixing 
of  two  groundwaters  of  different  composition  can, 
in  a  carbonate  aquifer  system,  quickly  develop 
cavernous,  or  conduit,  permeability.  This  situation 
can  occur  anthropogenically~for  example,  during 
the  disposal  of  waste  water  of  a  different  composi- 
tion than  resident  water  in  a  carbonate  rock  body. 
The  factors  that  affect  the  reaction  time  are  the 
mineralogy  and  permeability  of  the  carbonate 
rocks,  the  degree  of  undersaturation  created  by  the 
mixture  of  solutions,  and  the  establishment  of  dis- 
charge points  that  allow  the  system  to  remove  the 
products  of  dissolution  and  maintain  hydrologic 
and  geochemical  conditions  for  continuing  mass 
transfer.  (Author's  abstract) 
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USE  OF  STABLE  ISOTOPE  TRACERS  FOR 
THE  ESTIMATION  OF  THE  DIRECTION  OF 
GROUNDWATER  FLOW. 

B.  R.  Payne. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  3/ 

4,  p  395-401,  January  1990.  7  fig,  1  ref. 

Descriptors:  'Ecuador,  'Groundwater  movement, 
•Isotopic  tracers,  'Korea,  'Surface-groundwater 
relations,  'Tracers,  Groundwater  recharge,  Infil- 
tration, Regression  analysis,  Spatial  variation. 

Spatial  variation  in  the  stable  isotopic  composition 
of  groundwater  is  indicative  of  mixing  of  waters  of 
different  stable  isotopic  content.  Infiltration  losses 
from  a  river  or  lake  are  examples  which  result  in  a 
positive  correlation  with  distance  from  the  source 
of  infiltration  to  the  groundwater.  A  method  for 
determining  the  direction  of  groundwater  flow  in- 
volves determining  the  regression  of  either  018  or 
deuterium  against  distance  along  the  X-coordinate 
of  each  sampling  location.  This  computation  is 
made  for  given  intervals,  for  example  5  degrees,  of 
rotation  of  the  axes  through  180  degrees.  The 
angle  of  rotation  which  results  in  the  maximum 
value  of  the  correlation  coefficient  determines  the 
direction  of  groundwater  flow.  This  approach  was 
applied  to  field  studies  in  Ecuador  and  the  Repub- 
lic of  Korea.  In  the  Korean  case  the  estimated 
direction  of  flow  agreed  with  the  resultant  of  the 
two  flow  vectors  obtained  from  water  level  con- 
tours. The  results  of  the  study  of  the  Chimbo  River 
in  Ecuador  indicate  that,  in  the  case  of  infiltration 
from  a  surface  water  body  versus  infiltration  of 
local  precipitation  as  a  source  of  groundwater  re- 
charge, the  variation  of  staple  isotopic  composition 
is  not  a  linear  function  of  distance.  (White-Reimer- 
PTT) 
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NITRATE        POLLUTION       OF       MITIDJA 
GROUNDWATERS  (ALGIERS,  ALGERIA). 

Universite   des    Sciences    et    de   la   Technologie 

Houari  Boumediene,  Algiers  (Algeria). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07740 


STUDY  OF  THE  METAL  CONTENT  UN  THE 
WATERS  OF  THE  PROTECTED  REGION  OF 
THE  JUZERA  MOUNTAINS. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 
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RECOVERY  OF  HEPATTTIS  A  VIRUS  FROM  A 
WATER  SUPPLY  RESPONSIBLE  FOR  A 
COMMON  SOURCE  OUTBREAK  OF  HEPATI- 
TIS A. 

Georgia    Dept.    of   Human    Resources,    Atlanta. 

Office  of  Epidemiology. 

For  primary  bibliographic  entry  see  Field  5B. 
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HYDRODYNAMIC  CONDITIONS  OF  UNDER- 
GROUND WATER  FORMATION  IN  THE  NAK- 
HICHEVAN ASSR  ON  RUSSIAN). 
M.  M.  Mamedyarov. 

Izvestiia  Akademii  Nauk  Azerbaidzhanskoi  SSR. 
Seria  Nauk  o  Zemle  Geologiia,  No.  1,  p  127-131, 
1989.  3  ref.  English  summary. 

Descriptors:  'Geohydrology,  'Nakhichevan 
ASSR,  'Water  circulation,  'Water  exchange, 
Drainage  patterns,  Geology,  Mountains,  Topogra- 
phy. 

The  Nakhichevan  ASSR  can  be  subdivided  into 
two  geohydrological  subregions  according  to  un- 
derground water  formation  conditions:  mountain 
structures  and  lowland.  Two  hydrodynamic  areas 
are  singled  out  within  each  subregion:  active  water 
exchange  areas,  and  deep  circulation  areas.  The 
active  water  exchange  area  in  the  mountain  struc- 
ture includes  a  rock  series  above  the  local  base 
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level  drainage,  while  in  the  lowland,  the  rock 
series  is  below  the  local  base  level  drainage.  Both 
structures  have  a  descending  type  of  underground 
water  circulation.  Deep  circulation  areas  in  the 
mountain  structure  are  characterized  by  continu- 
ous migration  of  groundwaters,  which  are  enriched 
by  a  number  of  chemical  compounds  and  carbon 
dioxide.  The  lowlands  contain  two  water-bearing 
horizons,  the  Quaternary  and  the  Sarmat  deposits, 
in  a  deep  area  of  active  water  exchange.  (Author's 
abstract) 
W90-07821 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  MONTANA, 
OCTOBER  1987  THROUGH  SEPTEMBER  1989. 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W9O-07838 

STATISTICAL  AND  SIMULATION  ANALYSIS 
OF  HYDRAULIC-CONDUCnVTTY  DATA  FOR 
BEAR  CREEK  AND  MELTON  VALLEYS,  OAK 
RIDGE  RESERVATION,  TENNESSEE. 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  F.  Connell,  and  Z.  C.  Bailey. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   89-4062, 
February  1990.  49p,  11  fig,  12  tab,  25  ref. 

Descriptors:  *Geohydrology,  'Hydraulic  conduc- 
tivity, *Model  studies,  *Oak  Ridge,  'Simulation 
analysis,  'Tennessee,  Bear  Creek  Valley,  Ground- 
water, Log-Pearson  Type  III  distribution,  Melton 
Valley,  Regression  analysis,  Sensitivity  analysis, 
Statistical  analysis,  Statistical  grouping. 

A  total  of  338  single- well  aquifer  tests  from  Bear 
Creek  and  Melton  Valley,  Tennessee  were  statisti- 
cally grouped  to  estimate  hydraulic  conductivities 
for  the  geologic  formations  in  the  valleys.  A  cross- 
sectional  simulation  model  linked  to  a  regression 
model  was  used  to  further  refine  the  statistical 
estimates  for  each  of  the  formations  and  to  im- 
prove understanding  of  ground-water  flow  in  Bear 
Creek  Valley.  Median  hydraulic-conductivity 
values  were  used  as  initial  values  in  the  model. 
Model-calculated  estimates  of  hydraulic  conduc- 
tivity were  generally  lower  than  the  statistical 
estimates.  Simulations  indicate  that  (1)  the  Pump- 
kin Valley  Shale  controls  groundwater  flow  be- 
tween Pine  Ridge  and  Bear  Creek;  (2)  all  the 
recharge  on  Chestnut  Ridge  discharges  to  the 
Maynardville  Limestone;  (3)  the  formations  having 
smaller  hydraulic  gradients  may  have  a  greater 
tendency  for  flow  along  strike;  (4)  local  hydraulic 
conditions  in  the  Maynardville  Limestone  cause 
inaccurate  model-calculated  estimates  of  hydraulic 
conductivity;  and  (5)  the  conductivity  of  deep 
bedrock  neither  affects  the  results  of  the  model  nor 
does  it  add  information  on  the  flow  system.  Im- 
proved model  performance  would  require:  (1) 
more  water  level  data  for  the  Copper  Ridge  Dolo- 
mite; (2)  improved  estimates  of  hydraulic  conduc- 
tivity in  the  Copper  Ridge  Dolomite  and  Maynard- 
ville Limestone;  and  (3)  more  water  level  data  and 
aquifer  tests  in  deep  bedrock.  (USGS) 
W90-07839 

WATER  RESOURCES  DATA  FOR  MINNESO- 
TA, WATER  YEAR  1987.  VOLUME  1,  GREAT 
LAKES  AND  SOURIS-RED-RAINY  RIVER 
BASINS. 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-07844 


WATER  RESOURCES  DATA  FOR  MINNESO- 
TA, WATER  YEAR  1987.  VOLUME  2,  UPPER 
MISSISSIPPI  AND  MISSOURI  RTVER  BASIN. 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-07845 


WATER  RESOURCES  DATA  FOR  NEW  YORK, 
WATER  YEAR  1988,  VOLUME  1.  EASTERN 
NEW  YORK  EXCLUDING  LONG  ISLAND. 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-07846 


GROUND- WATER  SOURCES  AND  1985  WITH- 
DRAWALS IN  FLORIDA. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-07851 


FLOW  PATTERN  IN  REGIONAL  AQUIFERS 
AND  FLOW  RELATIONS  BETWEEN  THE 
LOWER  COLORADO  RIVER  VALLEY  AND 
REGIONAL  AQUIFERS  IN  SLX  COUNTIES  OF 
SOUTHEASTERN  TEXAS. 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

D.  G.  Woodward. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4154, 
1989.  24p,  13  fig,  17  ref. 

Descriptors:  'Flow  pattern,  'Groundwater  move- 
ment, 'Recharge,  'Texas,  Bastrop  County,  Colora- 
do County,  Discharge,  Fayette  County,  Mata- 
gorda County,  Potentiometric  surface,  Regional 
aquifers,  Travis  County,  Wharton  County. 

The  318-river-mile  reach  of  the  Lower  Colorado 
River  from  Mansfield  Dam  near  Austin,  Texas,  to 
the  Gulf  of  Mexico  is  underlain  directly  or  indi- 
rectly by  six  regional  aquifers~the  Trinity,  Ed- 
wards, Carrizo-Wilcox,  Queen  City,  Sparta,  and 
Gulf  Coast.  The  Trinity  aquifer  is  further  subdivid- 
ed into  the  lower  Trinity,  middle  Trinity,  and 
upper  Trinity  aquifers.  Generalized  potentiome- 
tric-surface  maps  of  each  regional  aquifer  show  the 
groundwater  flow  pattern  near  the  river  valley. 
Each  regional  aquifer  discharges  water  to  the 
lower  Colorado  River  valley,  particularly  in  the 
outcrop  area  of  each  aquifer.  Only  the  Gulf  Coast 
aquifer  in  central  Wharton  County  appears  to  be 
recharged  by  water  in  the  river  valley.  A  summary 
map  shows  those  subreaches  of  the  lower  Colora- 
do River  that  gain  water  from  the  aquifers  and  the 
subreaches  that  lose  water  to  the  aquifers.  (USGS) 
W90-07852 


UNDERGROUND  COAL  MINES  AS  SOURCES 
OF  WATER  FOR  PUBLIC  SUPPLY  IN  NORTH- 
ERN UPSHUR  COUNTY,  WEST  VIRGINIA. 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 
W.  A.  Hobba. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  84-4115, 
1987.  38p,  10  fig,  8  tab,  12  ref. 

Descriptors:  'Coal  mines,  'Mine  drainage,  'Stor- 
age capacity,  'Underground  storage,  'Water  qual- 
ity, 'Water  resources  development,  'West  Virgin- 
ia, Aquifer  characteristics. 

Water  use  for  the  public  supply  in  northern 
Upshur  County,  West  Virginia  exceeds  the  1930 
drought  flow  of  its  water  source,  the  Buckhannon 
River.  Three  underground  flooded  coal  mines  near 
Buckhannon  store  about  1,170  acre-ft  of  water. 
This  stored  water,  plus  an  additional  500  gal/min 
of  groundwater  infiltration  into  the  mine,  is 
enough  to  supply  current  public  water  needs  of  the 
area  (1,500  gal/min)  for  265  days,  and  projected 
needs  (2,500  gal/min)  for  the  year  2018  for  about 
135  days.  This  is  also  adequate  enough  for  the  year 
2018  during  droughts  comparable  to  those  in  1953 
and  1930,  for  which  1900  gal/min  and  2400  gal/ 
min  would  be  needed,  respectively,  to  augment  the 
surface-water  source.  Water  from  the  flooded 
mines  is  chemically  similar  to  water  from  nearby 
wells;  however,  nearby  coal  mining  or  pumpage 
from  the  mines  may  cause  roof  falls  or  subsidence, 
turbidity,  changes  in  water  quality,  or  leakage  into 
or  from  the  mines.  More  than  70  communities  in 


West  Virginia  use  water  from  coal  mines  for  public 
supply.  The  flooded  coal  mines  near  Buckhannon 
could  supply  the  public-water  supply  needs  of 
northern  Upshur  County  for  about  265  days,  but 
the  water  will  require  treatment  to  remove  dis- 
solved substances.  (USGS) 
W90-07853 


GEOHYDROLOGY  AND  GROUND-WATER 
QUALITY  AT  SELECTED  SITES  IN  MEADE 
COUNTY,  KENTUCKY,  1987-88. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

D.  S.  Mull,  A.  G.  Alexander,  and  P.  E.  Schultz. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   89-4108, 
Dec.  1989.  67p,  5  fig,  8  tab,  57  ref. 

Descriptors:  'Groundwater,  'Groundwater  pollu- 
tion, 'Karst  hydrology,  'Kentucky,  'Water  qual- 
ity, Bacteria,  Organic  compounds. 

Because  of  the  vulnerability  of  karst  aquifers  to 
contamination  and  the  use  of  groundwater  as  a 
water  source  by  about  18,500  people,  the  U.S. 
Geological  Survey  conducted  a  1-year  study  to 
characterize  the  quality  of  the  water  from  carbon- 
ate aquifers  of  Mississippian  age  in  the  Meade 
county  area,  north-central  Kentucky.  Forty-nine 
sites,  consisting  of  12  springs  and  37  wells,  were 
sampled.  Water  was  analyzed  for  major  anions  and 
cations,  nitrates,  trace  elements,  organic  com- 
pounds, and  fecal  species  of  coliform  streptococci 
and  total  coliform  bacteria.  Selected  sites  were 
sampled  intermittently  to  define  the  seasonal  varia- 
tion in  water  quality.  Except  for  fluoride  and  lead, 
the  concentrations  of  the  constituents  analyzed 
were  within  the  range  expected  from  carbonate 
aquifers.  The  fluoride  content  exceeded  the  Feder- 
al drinking-water  standard  at  14  sites.  The  concen- 
tration of  lead  was  50  micrograms/liter  which  is 
the  maximum  contaminant  level  in  one  well.  Total 
dissolved  solids  and  hardness  ranged  from  100  to 
2,200  and  20  to  1,100  mg/L,  respectively.  Gas 
chromatographic/flame  ionization  detection  scans 
did  not  indicate  elevated  concentrations  of  organic 
compounds.  Low  levels  of  specific  organic  com- 
pounds were  related  to  precipitation  and  the  sea- 
sonal use  of  agricultural  chemicals.  The  drinking- 
water  standard  for  total  coliform  content  was  ex- 
ceeded in  water  from  12  springs  and  14  wells;  12 
springs  and  two  wells  contained  fecal  species  of 
coliform  or  streptococci  bacteria.  Statistical  analy- 
ses indicated  no  relation  between  water  quality  and 
the  geographic  location  of  the  sampling  site.  Sea- 
sonal variations  in  concentrations  of  total  dissolved 
solids,  hardness,  and  iron  were  observed.  (USGS) 
W90-07854 


HYDROLOGY  OF  THE  MISSISSIPPI  RTVER 
VALLEY  ALLUVIAL  AQUIFER,  SOUTH-CEN- 
TRAL UNITED  STATES--A  PRELIMINARY  AS- 
SESSMENT OF  THE  REGIONAL  FLOW 
SYSTEM. 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
D.  J.  Ackerman. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4028, 
November  1988.  74p,  40  fig,  37  ref. 

Descriptors:  'Alluvial  aquifers,  'Arkansas,  *Geo- 
hydrology,  'Gulf  Coastal  Plain,  'Louisiana,  'Mis- 
sissippi, 'Missouri,  Boundary  conditions,  Comput- 
er models,  Flow  system,  Mississippi  River  Valley 
Alluvial  Aquifer,  Mississippi  embayment  aquifer 
system,  Steady  flow. 

Data  describing  the  aquifer  framework  and  steady- 
state  regional  flow  were  assembled  for  the  Missis- 
sippi River  Valley  alluvial  aquifer  north  of  Vicks- 
burg,  Mississippi.  The  aquifer  is  part  of  the  Missis- 
sippi embayment  aquifer  system.  The  60  to  140  ft 
thick  alluvial  aquifer  grades  from  gravel  at  the 
bottom  to  fine  sand  near  the  top.  It  is  overlain  by 
the  Mississippi  River  Valley  confining  unit,  which 
consists  of  10  to  50  ft  of  silts,  clays,  and  fine- 
grained sands.  Underlying  units  consist  of  alternat- 
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ing  sands  and  clays  corresponding  to  regional  hy- 
drogeologic  units  of  the  Mississippi  embayment 
aquifer  system.  The  three-layer  finite  difference 
model  was  used  to  simulate  two-dimensional  con- 
fined or  unconfined  steady-state  flow  for  predeve- 
lopment  and  1972.  Preliminary  analysis  of  predeve- 
lopment  flow  indicates  that  recharge  to  the  alluvial 
aquifer  was  from  underlying  aquifers  and  the  con- 
fining unit.  Rivers  accounted  for  almost  all  dis- 
charge. Pumpage  from  the  alluvial  aquifer  for  irri- 
gation substantially  changed  regional  flow  direc- 
tion toward  depressions  in  the  potentiometric  sur- 
face. Recharge  from  rivers  and  the  confining  unit 
increased  and  recharge  from  underlying  aquifers 
decreased.  Discharge  to  underlying  aquifers  in- 
creased and  discharge  to  rivers  decreased.  Re- 
charge from  the  confining  unit  reached  a  maximum 
of  1.3  inch/year  for  large  parts  of  the  aquifer. 
Nearly  all  drawdown  exceeding  20  ft  was  at  two 
locations  in  Arkansas-the  Grande  Prairie  region, 
and  west  of  Crowleys  Ridge.  Model  results  indi- 
cate the  importance  of  leakage  from  rivers  and  the 
confining  unite  to  providing  recharge  to  sustain 
large  amounts  of  pumpage  from  the  alluvial  aqui- 
fer. (USGS) 
W9O-07856 


ORGANIC  CARBON  AND  THM  FORMATION 

POTENTIAL  IN  KANSAS  GROUNDWATERS. 

Kansas  Dept.  of  Health  and  Environment,  Topeka. 

Bureau  of  Environmental  Remediation. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07895 


EFFECT  OF  PH  CONCENTRATION  ON  THE 
TRANSPORT  OF  NAPHTHALENE  IN  SATU- 
RATED AQUIFER  MEDIA. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07904 


CHARACTERIZATION  OF  A  SANDY  AQUI- 
FER MATERIAL  AT  THE  GRAIN  SCALE. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2G. 
W90-O79O5 


DISSOLVED  GAS  EVIDENCE  FOR  DENJTRI- 
FICATION  IN  THE  LINCOLNSHIRE  LIME- 
STONE GROUNDWATERS,  EASTERN  ENG- 
LAND. 

Department  of  Science  (Geology  Division),  Anglia 

Higher  Education  College,  Cambridge,  CB1  1PT 

England. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07977 


METHOD  FOR  MODELING  WATER  TABLE 
AT  DEBRIS  AVALANCHE  HEADSCARPS. 

British  Columbia  Univ.,  Vancouver. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-07978 


SHALLOW  SEISMIC  REFRACTION  USED  TO 
MAP  THE  HYDROSTRATIGRAPHY  OF  NU- 
KUORO  ATOLL,  MICRONESIA. 

Nebraska  Univ.-Lincoln.  Conservation  and  Survey 

Div. 

J.  F.  Ayers. 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 

4,  p  123-133,  February  1990.  5  fig,  13  ref. 

Descriptors:  *Groundwater,  'Hydrostratigraphy, 
•Micronesia,  *Saline  groundwater,  'Seismology, 
Carbonate  facies,  Permeability,  Saline  water  intru- 
sion, Tidal  pumping. 

Results  from  a  shallow  seismic-fraction  survey  on 
Nukuoro  indicate  that  the  distribution  of  fresh  and 
brackish  groundwater  on  that  atoll  island  is  con- 
trolled by  a  three-dimensional  mosaic  of  carbonate 
facies.  Each  facies  is  characterized  by  a  distinct 
seismic  velocity  which  is  dependent  on  the  grain 
size,  composition,  and  abundance  of  carbonate 
cement.  The  refraction  survey  further  indicates 
that   the   upper   saturated    zone   is   composed   of 


mostly  unconsolidated  sediments  underlain  by 
highly  permeable,  well-indurated  limestone.  The 
fresh-water  lens  and  associated  transition  zone  of 
fresh  to  saline  groundwater  occur  within  the  upper 
consolidated  sediments.  Measurements  of  chloride- 
ion  concentrations  in  water  samples  collected  from 
sites  across  the  island  indicate  an  asymmetric  fresh- 
water lens  with  the  thickest  part  of  the  lens  located 
near  the  lagoon  shoreline.  During  the  1983 
drought,  saline  water  intruded  into  the  island's 
central  topographical  depression  where  taro  is  cul- 
tivated. The  intrusion  was  caused  by  tidal  pumping 
(upward  movement)  of  brackish  water  underlying 
a  reef-flat  plate,  which  forms  a  confining  layer 
over  a  significant  part  of  the  island.  (Author's 
abstract) 
W9O-07981 


INFLUENCE  OF  GRID  DISCRETIZATION  ON 
THE  PERCOLATION  PROBABILITY  WITHIN 
DISCRETE  RANDOM  FIELDS. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

S.  E.  Silliman. 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  177-191,  February  1990.  9  fig,  3  tab,  24  ref. 

Descriptors:  'Groundwater,  'Model  studies,  'Per- 
colation, 'Stochastic  models,  Data  processing, 
Grid  discretization,  Monte  Carlo  method. 

Recent  advances  in  the  study  of  stochastic  model- 
ing of  groundwater  systems  have  shown  that  the 
stochastic  behavior  of  a  random  system  varies  sub- 
stantially with  the  dimension  of  the  system.  In  this 
study,  a  Monte  Carlo  simulation  was  utilized  in 
connection  with  the  percolation  theory  on  finite 
sized  lattices  to  investigate  the  transition  of  the 
mean  critical  probability  (as  defined  in  percolation 
theory)  within  discretized  random  fields  as  the 
field  geometry  varies  from  two  dimensions  to  three 
dimensions.  It  is  shown  that  this  mean  critical 
probability  is  very  sensitive  to  vertical  discretiza- 
tion. Increasing  the  geometric  complexity  of  a 
simulation  grid  from  a  one-layered,  two-dimension- 
al plant  to  a  two-layered  system,  for  example, 
decreased  the  probability  for  large  grids  from  ap- 
proximately 0.595  to  0.485.  Increasing  this  com- 
plexity further  to  obtain  a  cubic  grid  geometry 
caused  a  decrease  in  the  mean  critical  probability 
to  approximately  0.315.  Furthermore,  it  is  demon- 
strated that  the  variation  of  the  mean  critical  prob- 
ability can  be  described  by  a  simple  scaling  rela- 
tionship. It  is  concluded  that  the  complexity  lost 
through  reduced  discretization  in  the  third  dimen- 
sion cannot  be  regained  through  increased  discreti- 
zation in  the  remaining  two  dimensions.  (Author's 
abstract) 
W90-07985 


SOURCES      OF     NITRATES      IN      FISSURE 

GROUNDWATER  IN  THE  HUMID  TROPICAL 

ZONE--THE    EXAMPLE    OF    D/ORY    COAST 

(ORIGINE      DES      NITRATES      DANS      LES 

NAPPES  DE  FISSURES  DE  LA  ZONE  TROPI- 

CALE  HUMIDE-EXAMPLE  DE  LA  COTE  D'l- 

VOIRE). 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07988 


GROUNDWATER  DISCHARGE  TO  A  HEAD- 
WATER VALLEY,  NORTHWESTERN 
NEVADA,  U.S.A. 

Fish  and  Wildlife  Service,  Lakeview,  OR. 

B.  R.  Hill. 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 

4,  p  265-283,  February  1990.  3  fig,  6  tab,  39  ref. 

Descriptors:  'Groundwater  movement,  'Headwa- 
ters, 'Nevada,  'Snowmelt,  'Surface-groundwater 
relations,  Bedrock,  Erosion,  Fractures,  Ground- 
water depletion,  Hydraulic  conductivity,  Hydrau- 
lic head. 

Field  observations  of  groundwater  flow  were 
made  during  and  following  snowmelt  in  Spring 
1985  in  a  small  alluvial  headwater  valley  in  north- 
western Nevada.  Measurements  of  hydraulic  heads 


were  made  in  wells  and  piezometers,  and  ground- 
water discharge  from  the  gully  was  measured  vo- 
lumetrically.  Horizontal  and  vertical  hydraulic 
conductivities  of  meadow  strata  were  determined 
with  field  and  laboratory  tests.  Specific  conduct- 
ance of  gully  outflow  was  monitored  and  used  to 
estimate  components  of  groundwater  discharge 
with  a  mass-balance  technique.  An  approximate 
water  balance  was  calculated  based  on  measured 
snowmelt  volume,  precipitation,  groundwater  dis- 
charge, and  water-table  elevations.  Results  indicate 
that  despite  the  low  primary  permeability  of  the 
rhyolitic  bedrock,  a  large  proportion  of  ground- 
water discharged  to  the  gully  consists  of  water 
moving  through  fractures  or  faults  in  bedrock. 
Erosion  of  the  gully  has  removed  relatively  low- 
permeability  alluvium  that  formerly  restricted 
groundwater  discharge  from  the  meadow. 
Groundwater  discharges  in  response  to  snowmelt 
recharge  is  now  probably  more  rapid  and  of  short- 
er duration  than  prior  to  erosion.  (Author's  ab- 
stract) 
W90-07989 


INDIRECT    DETECTION    OF    SUBSURFACE 
OUTFLOW  FROM  A  RIFT  VALLEY  LAKE. 

British  Geological  Survey,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2H. 
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ORGANIC  CONTAMINATION  OF  THE  BIR- 
MINGHAM AQUIFER,  U.K. 

Birmingham  Univ.  (England).  School  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B. 
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RADIOACTIVE      HAZARD      OF      POTABLE 
WATER  IN  VIRGINIA  AND  MARYLAND. 

George  Mason  Univ.,  Fairfax,  VA.  Center  of  Basic 

and  Applied  Science. 

For  primary  bibliographic  entry  see  Field  5C. 
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HANDBOOK  OF  GROUND  WATER  DEVEL- 
OPMENT. 

Moss  (Roscoe)  Co.,  Los  Angeles,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 
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GROUNDWATER  DISCHARGE  TESTS:  SIMU- 
LATION AND  ANALYSIS. 

D.  Clarke. 

Elsevier,  New  York,  New  York.  1988.  375p. 

Descriptors:  'Aquifer  testing,  'Computer  pro- 
grams, 'Groundwater  discharge,  'Model  studies, 
•Pumping  tests,  'Simulation  analysis,  Computers, 
Geohydrology. 

This  book  provides  computer  programming  tools 
for  the  practicing  geohydrologist.  Emphasis  is 
placed  on  utility  rather  than  on  theoretical  rigor. 
All  of  the  programs  in  this  book  are  written  in 
Turbo  Pascal  rather  than  in  BASIC,  and  provide  a 
tool  for  the  simulation  of  groundwater  discharge. 
These  programs  run  on  IBM-compatible  PCs  with 
a  minimum  of  250k  memory  available  to  the  pro- 
gram. Several  programs  use  color  graphics  and 
one  program  PLOTWTD  uses  a  plotter.  Useful, 
but  not  essential  are  a  hard  disk,  a  math  co-proces- 
sor, and  640k  of  RAM.  The  programs  may  be 
typed  in  from  the  book  if  they  are  not  available  to 
the  user  on  disk.  Each  chapter  describes  one  or 
more  program(s),  each  of  which  has  four  parts:  (1) 
the  program  from  the  users  point  of  view;  (2)  a 
description  by  procedure  and  function;  (3)  a  list  of 
the  key  lines  of  the  program;  and  (4)  the  program 
listing  itself.  (Lantz-PTT) 
W90-08153 


SEEPAGE,  DRAINAGE,  AND  FLOW  NETS. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-08154 
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Group  2F — Groundwater 

LOGS  OF  WELLS  AND  BOREHOLES 
DRILLED  DURING  HYDROGEOLOGIC  STUD- 
DCS  AT  LAWRENCE  LIVERMORE  NATIONAL 
LABORATORY  SITE  300.  JUNE  1,  1982-JUNE 
30  1988 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
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COMPILATION  OF  HYDROLOGIC  DATA 
FOR  THE  EDWARDS  AQUIFER,  SAN  ANTO- 
NIO AREA,  TEXAS,  1988,  WITH  1934-88  SUM- 
MARY. 

Geological  Survey,  San  Antonio,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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GROUND  WATER  MODELING  EN  MULTI- 
LAYER AQUTFERS:  STEADY  FLOW. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

M.  M.  Aral. 

Lewis  Publishers,  Chelsea,  Michigan.  1989.  114p. 

Included  is  one  5-1/4-inch  floppy  disk  containing 

the  computer  program  SLAM.EXE. 

Descriptors:  'Computer  models,  'Computer  pro- 
grams, 'Groundwater  management,  'Groundwat- 
er movement,  'Groundwater  recharge,  'Model 
studies,  Aquifers,  Leaky  aquifers,  Mathematical 
models. 

In    order    to    effectively    monitor    and    manage 
aquifers  subject  to  artificial  recharge  and  analyze 
effects  of  changing  pumping  demands,  it  is  neces- 
sary to  predict  the  hydraulic  response  of  an  aquifer 
system  under  varied  geohydrologic  conditions.  To 
accomplish  this  task  on  a  regional  scale,  several 
mathematical-numerical   models   were   developed 
for  the  study  of  main  aquifer  layers  or  simplified 
leaky  aquifer  systems.  Although  the  main  theory 
on  multilayer  aquifer  analysis  is  available  in  the 
current  literature,  and  several  applications  summa- 
rizing this  theory  were  published  by  the  author, 
the  applications  software  supporting  this  theory 
has  not  been  available  to  the  user.  This  book  is 
intended  to  serve  as  a  bridge  between  theory  and 
practice  and  provide  a  useful  tool  for  geohydrolo- 
gists,   engineers,    geologists,   educators,   and   stu- 
dents. It  includes  a  summary  of  basic  theory,  as- 
sumptions involved,  and  restrictions  and  limits  of 
the   model   for   multilayer   aquifer  analysis.   The 
reader  is  expected  to  have  a  working  knowledge  of 
basic  concepts  of  geohydrology  in  order  to  fully 
implement  the  computer  code  presented.  The  com- 
puter program  given  in  this  book  is  as  general  and 
simple  to  use  as  possible.  Input  data  preparation 
can  be  very  time-consuming,  but  in  this  computer 
code,  data  generation  routines  are  included  to  min- 
imize the  time  involved.  An  input  data  file  format, 
rather  than  a  menu-operated  screen  input  format,  is 
used  to  facilitate  problem  definition  and  accuracy 
of  data  input.  The  multilayer  aquifer  computer 
program  discussed  in  this  text  is  called  the  Steady 
Layered  Aquifer  Model  (SLAM.EXE).  The  distri- 
bution disk  accompanying  this  text  contains  several 
data  files  for  case  studies  discussed  in  the  text  and  a 
BASIC  program  (IDEAL.BAS),  which  may  be 
used  to  plot  the  finite-element  idealization  of  the 
aquifer   under   study.    Procedures   to    implement 
these  codes  are  explained  in  detail.  (Lantz-PTT) 
W90-O8172 


BOREHOLE  SITING  IN  CRYSTALLINE  BASE- 
MENT AREAS  OF  NIGERIA  WITH  A  MICRO- 
PROCESSOR-CONTROLLED RESISTrvnY 
TRAVERSING  SYSTEM. 

Ibadan  Univ.  (Nigeria).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-08186 

ANALYTICAL     SOLUTION     FOR     STEADY- 
STATE        FLOW        BETWEEN        AQUIFERS 
THROUGH  AN  OPEN  WELL. 
Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

S.  Silliman,  and  D.  Higgins. 
Ground  Water  GRWAAP,  Vol.  28,  No.  2,  p  184- 


190,  March/ April  1990.  8  fig,  12  ref.  U.S.  Geologi- 
cal Survey  Department  of  the  Interior  Award  No. 
14-08-0001-G1477  and  the  National  Science  Foun- 
dation Grant  No.  ENG-87- 12598. 

Descriptors:  'Aquifer  systems,  'Groundwater 
movement,  'Path  of  pollutants,  'Vertical  flow, 
Aquifer  characteristics,  Confined  aquifers,  Flow 
rates,   Open   wells,   Steady  flow,  Transmissivity. 

Vertical  communication  between  aquifers  via  open 
wells  may  cause  migration  of  a  chemical  plume 
from  a  contaminated  aquifer  into  a  water-supply 
aquifer.  Hence,  quantifying  the  rate  of  flow 
through  such  wells  may  aid  either  in  identifying 
likely  transport  paths  or  in  designing  a  migration 
monitoring  system.  A  steady-state  solution  was 
developed  which  allows  quantification  of  the  volu- 
metric flow  rate  which  will  occur  within  an  inac- 
tive well  which  fully  penetrates  two  confined 
aquifers.  The  solution  is  an  adaptation  of  the 
Thiem  solution  and  includes  a  well-loss  term  based 
on  the  square  of  the  flow  rate.  The  solution  for 
flow  between  a  confined  aquifer  and  an  unconfined 
aquifer  is  also  presented.  Based  on  three  examples 
concerning  hypothetical  flow  problems,  it  was 
shown  that  the  well-loss  term  is  insignificant  unless 
both  aquifers  have  high  transmissivities  and  the 
well-loss  coefficient  is  large.  The  most  significant 
assumptions  required  for  application  of  these  solu- 
tions are  that:  (1)  there  is  steady-state  flow,  (2) 
knowledge  exists  regarding  the  head  at  some  radial 
distance  from  the  open  well,  (3)  knowledge  exists 
regarding  the  effective  radius  of  the  well  within 
both  aquifers,  and  (4)  the  open  well  fully  pene- 
trates both  aquifers.  (Author's  abstract) 
W90-08187 

CHARACTERKATION  OF  TRANSMISSTVE 
FRACTURES  BY  SIMPLE  TRACING  OF  IN- 
WELL  FLOW.  . 

Whitman  Companies,  Inc.,  East  Brunswick,  NJ. 
A.  Michalski,  and  G.  M.  Klepp. 
Ground  Water  GRWAAP,  Vol.  28,  No.  2,  p  191- 
198,  March/ April  1990.  7  fig,  15  ref. 

Descriptors:  'Aquifer  characteristics,  'Borehole 
geophysics,  'Geologic  fractures,  'Groundwater 
movement,  'Monitoring  wells,  'Tracers,  'Trans- 
missivity, Conductivity,  Flow  pattern,  Fracture 
permeability,  Path  of  pollutants,  Saline  water. 

Under-exploration  of  complex  hydrogeologic  set- 
tings may  lead  to  the  occurrence  of  short-circuit- 
ing internal  flows  in  monitoring  wells.  Susceptible 
settings  include  fractured  formations  with  large 
thickness  and  monotonous  lithology.  The  occur- 
rence of  internal  flow  may  distort  flow  pattern  and 
induce  contaminant  migration.  Monitoring  data 
from  the  affected  wells  may  be  misinterpreted  if 
the  flow  is  unaccounted  for.  In  order  to  identify 
and  measure  well  bore  flow  in  several  deep  moni- 
toring wells  at  a  site,  a  technique  of  in-well  tracing 
was  used.  The  vertical  movement,  dispersion,  and 
dilution  of  an  injected  saline  slug  was  tracked  by 
periodic  electrical  conductivity  logging.  Combin- 
ing internal  flow  measurements  with  baseline  con- 
ductivity and  temperature  logs  provided  estimates 
of  the  quality  and  origin  of  water  entering  well 
bores  from  major  transmissive  fractures.  Identified 
locations  of  these  fractures  coincided  with  loca- 
tions of  larger  fractures  seen  on  video  logs;  only  a 
few  fractures  were  significant  for  the  flow.  Rela- 
tive distributions  of  heads  and  fracture  permeabili- 
ties in  a  well  with  internal  flow  could  be  evaluated 
easily,  but  determination  of  their  absolute  values 
would  require  measurement  of  static  heads.  In  data 
quality,  cost,  and  feasibility,  the  in-well  slug  track- 
ing compares  favorably  with  conventional  fracture 
characterization  methods,  such  as  coring,  packer 
permeability  testing,  flowmeter  and  other  special- 
ized geophysical  logging.  (Author's  abstract) 
W90-08188 

MODELING  OF  GROUND-WATER  CONTAMI- 
NATION CAUSED  BY  ORGANIC  SOLVENT 
VAPORS. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

C.  A.  Mendoza,  and  T.  A.  McAlary. 

Ground  Water  GRWAAP,  Vol.  28,  No.  2,  p  199- 


206,  March/ April  1990.  5  fig,  2  tab,  18  ref. 

Descriptors:  'Aeration  zone,  'Boundary  condi- 
tions, 'Groundwater  pollution,  'Mathematical 
models,  'Model  studies,  'Organic  pollutants,  'Path 
of  pollutants,  Capillarity,  Diffusion,  Drinking 
water,  Groundwater  quality,  Infiltration  rate,  Nu- 
merical analysis,  Permeability,  Plug  flow,  Sensitiv- 
ity analysis,  Surface-groundwater  relations,  Water 
pollution  sources. 

Mathematical  models  are  used  to  evaluate  the  po- 
tential for  groundwater  contamination  resulting 
from  vapor  transport  of  volatile  organic  solvents  in 
the  unsaturated  zone.  A  two-dimensional  numeri- 
cal model  for  density-driven  flow  and  transport  of 
vapors  shows  that  trichloroethylene  (TCE)  vapors 
can  be  expected  to  spread  rapidly  from  a  residual 
source  above  an  unconfined  aquifer  in  an  unsatu- 
rated, sandy  deposit.  Sensitivity  analyses  show  that 
the  shape  of  the  vapor  plume  is  particularly  sensi- 
tive to  the  ground  surface  boundary  condition  and 
the  material  permeability.  The  shape  of  the  vapor 
plume  is  insensitive  to  the  mass  flux  by  diffusion 
through  the  capillary  fringe,  although  the  flux  may 
be  significant  in  terms  of  groundwater  quality  be- 
cause the  drinking  water  standard  is  very  low.  The 
vapor  plume  simulations  and  a  plug  flow  infiltra- 
tion model  are  used  to  calculate  a  source  function 
for  a  groundwater  transport  model  in  order  to 
estimate  the  potential  for  groundwater  contamina- 
tion. Groundwater  simulations  show  that  an  imper- 
meable surface  cover  could  reduce  the  flux  of 
contaminants  to  the  aquifer  by  preventing  infiltra- 
tion through  the  vapor  plume.  However,  for  the 
conditions  modeled,  significant  groundwater  con- 
tamination can  be  expected  to  occur  regardless  of 
whether  the  ground  surface  is  covered  or  not. 
Contaminants  can  reach  the  saturated  zone  from  a 
residual  source  either  by  liquid-phase  diffusion 
through  the  capillary  fringe  or  by  migrating  as  a 
vapor  beyond  the  lateral  limits  of  a  cover  and 
subsequently  dissolving  and  being  flushed  to  the 
saturated  zone  by  infiltration.  (Author's  abstract) 
W90-08189 

INTEGRATED  APPROACH  TO  DDENTTFiTNG 
THE  SALINITY  SOURCE  CONTAMINATING 
A  GROUND- WATER  SUPPLY. 

Civil  and  Environmental  Consultants,  Inc.,  Pitts- 
burgh, PA. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08190 

COMPATIBLE  SINGLE-PHASE/TWO-PHASE 
NUMERICAL  MODEL:  2.  APPLICATION  TO  A 
COASTAL  AQUIFER  IN  MEXICO. 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau     (France).     Centre     d'Information 

Geologique. 

A.  Rivera,  E.  Ledoux,  and  S.  Sauvagnac. 

Ground  Water  GRWAAP,  Vol.  28,  No.  2,  p  215- 

223,  March/ April  1990.  18  fig,  2  tab,  7  ref. 

Descriptors:  'Coastal  aquifers,  'Flow  models, 
•Groundwater  movement,  'Model  studies,  'Nu- 
merical analysis,  'Saline-freshwater  interfaces,  Aq- 
uifer characteristics,  Diffusivity,  Freshwater,  Pie- 
zometers, Pump  wells,  Steady  flow. 

The  analysis  of  the  freshwater/saltwater  interface 
either  in  steady-state  or  in  transient  conditions  can 
no  longer  be  omitted  from  studies  in  the  design  and 
planning  of  groundwater  systems  in  coastal  areas. 
One  of  the  principal  difficulties  found  in  modeling 
coastal  aquifers  involves  the  efficient  and  accurate 
simulation  of  the  movement  of  the  saltwater/fresh- 
water front.  The  application  of  a  numerical  model 
to  a  coastal  aquifer  was  performed,  including  the 
simulation  of  single-phase  and  two-phase  fluid 
flow.  The  single-phase  part  of  the  model  solves  the 
diffusivity  equation  and  helps  to  identify  certain 
parameters  of  the  aquifer  and  to  simulate  the  flow 
field  (freshwater)  under  different  conditions.  The 
two-phase  part  of  the  model  solves  the  partial 
differential  equations  describing  the  motion  of  salt- 
water and  freshwater  separated  by  a  sharp  inter- 
face. The  model  was  calibrated  using  the  observed 
piezometry  of  the  aquifer  for  the  freshwater  flow 
field.  Simulations  were  made  for  both  steady-state 
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and  unsteady-state  conditions  to  establish  the  posi- 
tion and  movement  of  the  interface  under  different 
schemes  of  pumping.  Results  show  that  the  model 
reproduces  very  accurately  the  flow  field  of  fresh- 
water. It  identifies  the  potential  salt-water  intrusion 
(upconing)  into  some  of  the  pumping  wells,  thus 
helping  in  the  identification  of  optimal  pumping 
schemes.  (Author's  abstract) 
W90-08191 


FACTORS  CONTROLLING  THE  CONCEN- 
TRATION OF  METHANE  AND  OTHER  VOLA- 
TILES  IN  GROUNDWATER  AND  SOIL-GAS 
AROUND  A  WASTE  SITE. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  5B. 
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whereas  no  such  relationship  could  be  established 
between  the  hydraulic  conductivity  and  coarser 
pores.  This  could  be  explained  by  the  fissility 
structure  in  the  till  matrix  which  forms  continuous 
micro-fissures,  about  50-100  micrometers  in  width, 
whereas  the  coarser  pores  are  more  or  less  isolated. 
(Author's  abstract) 
W90-08216 


OASIS:  A  GRAPHICAL  DECISION  SUPPORT 
SYSTEM   FOR  GROUND-WATER  CONTAMI- 
NANT MODELING. 
Groundwater  Services,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
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HYDROCARBON  THICKNESS  FLUCTUA- 
TIONS IN  MONITORING  WELLS. 

Utah  Water  Research  Lab.,  Logan. 

M.  W.  Kemblowski,  and  C.  Y.  Chiang. 

Ground  Water  GRWAAP,  Vol.  28,  No.  2,  p  244- 

252,  March/ April  1990.  13  fig,  8  ref. 

Descriptors:  'Groundwater  pollution,  •Hydrocar- 
bons, *Monitoring  wells,  'Organic  pollutants, 
•Path  of  pollutants,  Aeration  zone,  Flow  pattern, 
Groundwater  movement. 

Hydrocarbon  thickness  measurements  in  monitor- 
ing wells  are  used  to  estimate  the  hydrocarbon 
volume  in  the  subsurface  and  to  evaluate  the  effi- 
ciency of  hydrocarbon  recovery.  It  is  commonly 
assumed  that  the  formation  hydrocarbon  thickness 
is  linearly  related  to  the  measured  one.  However, 
field  data  frequently  show  hydrocarbon  thickness 
fluctuations  that  are  not  related  to  either  hydrocar- 
bon recovery  or  its  release.  These  fluctuations  may 
be  related  to  hydrocarbon/groundwater  interface 
elevation  changes,  and  can  be  explained  by  two 
mechanisms:  (1)  difference  in  the  residual  satura- 
tion of  hydrocarbons  entrapped  below  and  above 
the  'interface,'  and  (2)  preferred  flow  of  the  liquids 
through  the  monitoring  well.  (Author's  abstract) 
W90-08194 


CHEMICAL  EVOLUTION  OF  GROUND 
WATER  IN  THE  MIXK  RIVER  AQUIFER, 
CANADA. 

National   Water  Well   Association,   Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-08195 


SAMPLING  RADIUS  OF  A  POROUS  CUP 
SAMPLER:  EXPERIMENTAL  RESULTS. 

Wisconsin  Univ.-Madison.  Dept.  of  Soil  Science. 
R.  D.  Morrison,  and  B.  Lowery. 
Ground  Water  GRWAAP,  Vol.  28,  No.  2,  p  262- 
267,  March/ April  1990.  7  fig,  1  tab,  23  ref. 

Descriptors:  'Aeration  zone,  'Groundwater  pollu- 
tion, 'Instrumentation,  'Sampling,  'Soil  water  pol- 
lution, 'Tracers,  Injection,  Laboratory  methods, 
Soil  water. 

In  recent  years,  porous  cup  samplers  have  been 
used  to  detect  contaminants  in  the  unsaturated 
zone  of  an  aquifer  system.  Laboratory  experiments 
were  conducted  to  examine  the  radius  of  soil 
(sand)  sampled  by  a  porous  cup  sampler.  This  soil 
radius  was  defined  by  the  detection  of  potassium 
bromide  (KBr)  in  a  sample  when  KBr  was  injected 
at  horizontal  distances  of  5,  10,  15,  30,  and  45  cm 
from  the  sampler.  For  quasi-static  soil  moisture 
conditions,  the  relation  between  the  soil  radius  as 
defined  by  the  arrival  time  (t)  of  KBr  at  the 
sampler  (evacuated  with  a  constant  vacuum  of  70 
kPa)  after  it  was  injected  at  a  distance  (x)  was 
described  by  t  =  1.4  multiplied  by  x  to  the  2.3 
power.  As  expected,  desaturation  occurred  most 
rapidly  near  the  sampler  (0-5  cm).  The  amount  of 
KBr  collected  on  a  mass  balance  basis  was  greatest 
when  KBr  was  injected  near  the  sampler  and  de- 
creased with  injection  distance.  The  injection  of 
KBr  into  the  soil  at  a  prescribed  distance  from  the 
sampler  was  a  better  method  for  predicting  the  soil 
radius  for  a  given  time  than  change  in  matrix 
potential  of  the  soil.  (Author's  abstract) 
W90-08196 


FIELD  STUDIES  OF  THE  EFFECTS  OF  THE 
CAPILLARY  FRINGE  ON  STREAMFLOW 
GENERATION. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

A.  S.  Abdul,  and  R.  W.  Gillham. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 

2,  p  1-18,  December  1989.  10  fig,  9  ref. 

Descriptors:  'Capillarity,  'Shallow  aquifers, 
'Streamflow,  'Surface-groundwater  relations,  Aq- 
uifer systems,  Field  tests,  Flow  nets,  Hydrographs, 
Infiltration  capacity,  Precipitation,  Pressure  head, 
Rainfall  rate,  Rainfall-runoff  relationships,  Seep- 
age, Storage  capacity,  Storm  water,  Stream  dis- 
charge, Surface  runoff,  Water  table  rise. 

Two  field  experiments  were  conducted  to  investi- 
gate the  effect  of  the  capillary  fringe  on  surface 
water-groundwater  interactions  and  on  streamflow 
generation  in  a  shallow  water  table  aquifer.  The 
results  from  both  experiments  showed  that  the 
water  table  adjacent  to  the  stream,  where  the 
capillary  fringe  extended  to  or  close  to  ground 
surface,  responded  rapidly  to  the  precipitation 
events  due  to  the  initially  low  storage  capacity  of 
the  medium.  This  rapid  and  large  response  led  to 
the  development  of  a  water  table  mound  on  both 
sides  of  the  stream  and  flow  nets  showed  that  the 
mound  resulted  in  the  discharge  of  pre-event  water 
through  the  seepage  faces  that  developed  on  both 
sides  of  the  stream.  Furthermore,  the  mound  con- 
tributed to  the  discharge  of  event  water  in  that 
precipitation  falling  on  the  seepage  faces  was  trans- 
ported directly  to  the  stream  as  overland  flow.  A 
further  contribution  of  event  water  to  the  stream 
occurred  as  surface  runoff  from  areas  upslope  of 
the  seepage  faces,  where  the  pressure  head  was 
zero,  but  the  rainfall  rate  exceeded  the  infiltration 
capacity  of  the  soil.  Under  the  conditions  of  the 
study,  the  results  support  the  commonly  recog- 
nized mechanisms  of  streamflow  generation,  in- 
cluding the  partial  area,  variable-source-area  over- 
land flow,  and  variable-source-area  subsurface 
flow  concepts.  The  relative  contribution  of  these 
mechanisms  to  stormflow  appeared  to  be  deter- 
mined by  the  response  of  the  capillary  fringe.  The 
amount  of  pre-event  water  in  the  discharge  deter- 
mined by  the  tracer  method  of  hydrograph  separa- 
tion showed  good  agreement  with  the  instantane- 
ous pre-event  discharge  hydrograph  determined 
from  flow  nets.  (Author's  abstract) 
W90-08214 


INFLUENCE  OF  PORE  DISTRIBUTION  ON 
THE  HYDRAULIC  CONDUCTIVITY  OF  SOME 
SWEDISH  TTLLS. 

Chalmers     Univ.     of     Technology,     Goeteborg 

(Sweden).  Dept.  of  Geology. 

B.  B.  Lind. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 

2,  p  41-53,  December  1989.  10  fig,  27  ref. 

Descriptors:  'Glacial  aquifers,  'Groundwater 
movement,  'Hydraulic  conductivity,  'Pore  size, 
'Saturated  flow,  'Till,  Correlation  analysis,  Geo- 
logic control,  Geologic  fractures,  Interstitial 
water,  Permeameters,  Pressure  head,  Sampling, 
Steady  flow. 

The  relationship  between  pore  size  distribution  and 
hydraulic  conductivity  was  studied  on  42  undis- 
turbed till  samples.  The  samples  were  taken  hori- 
zontally with  known  geographical  orientation.  The 
hydraulic  conductivity  was  measured  with  steady 
upward  flow  in  a  constant  head  permeameter.  The 
results  show  a  random  pattern  in  the  relationship 
between  the  total  porosity  and  the  hydraulic  con- 
ductivity. A  significant  positive  correlation  was 
obtained  between  the  hydraulic  conductivity  and 
the  porosity   in  the  interval  95-30  micrometers, 


HYDROGRAPH  SEPARATION  IN  A  SMALL 
ALPINE  BASIN  BASED  ON  INORGANIC 
SOLUTE  CONCENTRATIONS. 

Colorado    Univ.,    Boulder.    Inst,    of  Arctic   and 

Alpine  Research. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08219 


GROUNDWATER  REGIME  OF  THE  VALLEY 
OF  MEXICO  FROM  HISTORIC  EVIDENCE 
AND  FIELD  OBSERVATIONS. 

Universidad    Nacional    Autonoma    de    Mexico, 

Mexico  City.  Inst,  de  Geofisica. 

J.  Durazo,  and  R.  N.  Farvolden. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 

2,  p  171-190,  December  1989.  6  fig,  2  tab,  42  ref. 

Descriptors:  'Aquifer  characteristics,  'Ground- 
water resources,  'History,  'Hydrological  regime, 
•Mexico,  'Paleohydrology,  'Subsidence,  Alluvial 
deposits,  Clays,  Closed  basins,  Confined  ground- 
water, Earthquakes,  Evaporation,  Geohydrologic 
boundaries,  Geologic  control,  Geologic  history, 
Groundwater  movement,  Groundwater  recharge, 
Lakes,  Mountains,  Pumping,  Saline  water,  Springs, 
Transpiration,  Valleys. 

In  Mexico,  historical  accounts,  documents  and 
native  legends  provide  information  of  past  hydro- 
geological  conditions.  The  Valley  of  Mexico  is  a 
graben  structure,  closed  hydrologically  and  cov- 
ered by  a  series  of  lakes  at  the  time  of  the  Con- 
quest. Groundwater  recharge  occurs  in  the  moun- 
tains that  surround  the  Valley.  Thick  lacustrine 
clays  cover  the  Valley  floor  and  artesian  condi- 
tions once  prevailed.  Large  springs  of  potable 
water  were  numerous  at  the  edge  of  the  Valley, 
and  where  permeable  aquifers  pinch  out.  Thermal 
mineral  springs  occur  along  lineaments  thought  to 
be  fractures  in  the  rocks  below  the  alluvial  fill.  The 
entire  Valley  floor  and  the  lowest  slopes  of  the 
mountains  were  zones  of  groundwater  discharge. 
All  water  discharge  from  the  Valley  was  by  evap- 
oration and  transpiration,  and  salts  accumulated  in 
the  lake-water  and  in  the  clays.  The  main  lakes 
were  nonpotable  and  the  Aztecs,  and  later  the 
Spanish  colonials,  depended  on  groundwater  from 
the  springs.  Salt  production  from  brines  was  an 
important  industry  in  the  Aztec  society  as  it  is 
today.  The  occurrence  of  the  freshwater  ahuehuete 
tree  where  earthquake  damage  is  worst  suggests  an 
upward  migration  of  fresh  groundwater  through 
fractures  in  the  clay  that  have  been  opened  by 
seismic  response.  The  water  table  and  the  capillary 
fringe  are  near  ground  surface  over  the  lowlands; 
flooding  has  always  been  a  problem  to  societies 
that  occupy  the  Valley.  Groundwater  gradients 
have  been  reversed  by  aquifer  pumping  that  began 
in  1847,  so  that  the  direction  of  flow  is  downward, 
allowing  contaminants  to  migrate  downward. 
Heavy  pumping  has  also  caused  drainage  and  con- 
solidation of  the  lacustrine  clays,  and  consequently 
land  subsidence.  (Author's  abstract) 
W90-08224 


SEASONAL  FLUCTUATION  IN  DELTA  N15  OF 
GROUNDWATER  NITRATE  IN  A  MANTLED 
KARST  AQUIFER  DUE  TO  MACROPORE 
TRANSPORT  OF  FERTILIZER-DERIVED  NI- 
TRATE. 

Indiana  Univ.,  Bloomington.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08225 


COLIPHAGES  AS  INDICATORS  OF  HUMAN 
ENTERIC  VIRUSES  IN  GROUNDWATER. 

American  Society  for  Microbiology,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5A. 
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W90-08237 


GROUND  WATER  TRANSPORT  OF  HYDRO- 
PHOBIC ORGANIC  COMPOUNDS  IN  THE 
PRESENCE  OF  DISSOLVED  ORGANIC 
MATTER. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08239 


ESTIMATION  OF  GROUNDWATER  RE- 
CHARGE FROM  SPRING  HYDROGRAPHS. 

State  Hydraulic  Works,  Ankara  (Turkey).  Geo- 

technical  Services  and  Groundwater  Div. 

N.  Korkmaz. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  35, 

No.  2,  p  209-217,  April  1990.  8  fig,  3  tab,  7  ref. 

Descriptors:  'Aquifer  characteristics,  'Ground- 
water recharge,  *Hydrographs,  *Recharge, 
•Turkey,  Aquifers,  Data  interpretation,  Karst, 
Mediterranean,  Springs. 

The  amount  of  groundwater  recharge  to  an  aquifer 
depends  on  the  amount  of  precipitation  and  its 
seasonal  distribution,  the  air  temperature,  the  land 
use,  and  other  factors;  direct  measurements  of  the 
recharge  components  are  not  possible.  Because  of 
these  factors,  determining  the  recharge  to  aquifers 
is  a  difficult  problem  in  all  water  resource  studies. 
The  aim  of  this  study  was  a  synthesis  of  results 
which  can  be  obtained  by  an  analysis  if  a  spring 
discharge.  This  study  suggests  that  the  Kirkgoz 
springs  discharging  from  karstified  limestone  about 
30  km  north  of  Antalya  city  are  the  most  important 
water  resource.  Mesozoic  karstic  limestone  cover- 
ing the  catchment  area  of  the  Kirkgoz  springs 
constitute  the  essential  recharge  area  of  the 
groundwater.  The  average  discharge  coefficient  of 
this  aquifer  is  approximately  0.00405/day  while  the 
dynamic  reserve  change  during  the  period  1974- 
1982  is  59.9  million  cu  m.  The  average  annual 
recharge  volume  and  discharge  volume  for  the 
same  period  are  493.3  million  cu  m  and  486.5 
million  cu  m,  respectively.  (Miller-PTT) 
W90-08271 


was  smaller  yet  if  accurate  weather  prediction  was 
available  as  well.  (Author's  abstract) 
W90-08280 


IMPACT  OF  DIFFUSE  NITRATE  POLLUTION 
SOURCES  ON  GROUNDWATER  QUALITY-- 
SOME  EXAMPLES  FROM  CZECHOSLOVA- 
KIA. 

Stavebni  Geologic  Prague  (Czechoslovakia).  Hy- 

drogeology  Dept. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-08295 


GROUNDWATER  POLLUTION  BY  NITRATES 
FROM  LD7ESTOCK  WASTES. 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii    i    Inzhenerdoi    Geologii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08296 


CHEMICAL  SUBSTANCE  TRANSPORT  IN 
SOILS  AND  ITS  EFFECT  ON  GROUNDWATER 
QUALITY. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08297 


HYDROGEOLOGICAL  ROLE  OF  AN  AQUI- 
TARD  IN  PREVENTING  DRINKABLE  WATER 
WELL  CONTAMINATION:  A  CASE  STUDY. 

Milan  Univ.  (Italy).  Dipt,  di  Scienze  della  Terra. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08300 


APPLICATIONS  OF  NUMERICAL  METHODS 
TO  SIMULATE  THE  MOVEMENT  OF  CON- 
TAMINANTS IN  GROUNDWATER. 

Shandong   Univ.,   Jinan   (China).    Environmental 

Science  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08301 


ECONOMIC  ASPECTS  OF  GROUND-WATER 
WITHDRAWAL  PERMIT  TRANSFERS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

J.  W.  Eheart,  and  J.  P.  Barclay. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  2,  p  282- 
303,   March/April    1990.    10   fig,    1    tab,    14  ref, 
append. 

Descriptors:  *Economic  aspects,  'Groundwater 
use,  'Permits,  'Simulation  analysis,  Crop  yield, 
Illinois,  Irrigation,  Irrigation  permits,  Weather 
forecasting. 

The  economic  properties  of  three  different  permit- 
ting options  for  regulating  groundwater  withdraw- 
als were  estimated  by  computer  simulation  of  the 
economic  return  for  irrigation  of  corn.  The  three 
regulatory  options  consist  of  withdrawal  limita- 
tions in  the  form  of  groundwater  pumping  permits 
allocated  in  proportion  to  overlaying  land  area 
with:  no  trading  of  permits;  trading  of  long-term 
(over  years)  permits;  and  trading  of  both  long-term 
and  short-term  (within  year)  permits.  Seven  sce- 
narios representing  different  combinations  of  regu- 
lations and  weather  and  crop-yield  predictability 
were  simulated  for  farm  crops  in  heavily  irrigated 
areas  of  Kankakee  and  Mason  counties,  Illinois. 
Alternative  assumptions  regarding  weather  pre- 
dictability were:  no  knowledge  at  all;  complete 
knowledge  of  future  weather  and  accurate  crop- 
yield  modeling  (i.e.,  response  to  weather  condi- 
tions and  quantity  of  applied  irrigation  water);  and 
knowledge  of  past  weather  and  accurate  crop-yield 
modeling,  but  no  knowledge  of  future  weather. 
The  results  indicated  that  a  considerable  increase 
in  economic  efficiency  may  be  realized  from  long- 
term  permit  trading  and  improving  the  accuracy  of 
weather  and  crop-yield  forecasting.  The  value  of 
long-term  permit  trading  was  found  to  diminish  in 
the  presence  of  accurate  crop-yield  forecasting  and 


MODELING  MULTIPHASE  MIGRATION  OF 
ORGANIC  CHEMICALS  IN  GROUNDWATER 
SYSTEMS-A  REVIEW  AND  ASSESSMENT. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08302 


HYDROCHEMICAL  PROCESSES  IN 

GROUNDWATER-DISCHARGE  PLAY  AS,  CEN- 
TRAL AUSTRALIA. 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics, Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  2K. 
W90-08328 

REGIONAL  AQUIFER  SYSTEMS  OF  THE 
UNITED  STATES:  AQUIFERS  OF  THE  MID- 
WESTERN AREA. 

Papers  Presented  at  24th  Annual  AWRA  Confer- 
ence and  Symposium,  November  6-11,  1988,  Mil- 
waukee, WI.  AWRA  Monograph  Series  No.  13, 
1989.  American  Water  Resources  Association,  Be- 
thesda,  Maryland.  238p.  Edited  by  L.  A.  Swain 
and  A.  Ivan  Johnson. 

Descriptors:  'Aquifer  systems,  'Groundwater 
movement,  'Groundwater  resources,  'Regional 
Aquifer  Systems  Analysis,  Aquifers,  Conferences, 
Geochemistry,  Geohydrology,  Groundwater  man- 
agement, Symposium. 

This  is  the  fifth  book  in  the  series  of  the  U.S. 
Geological  Survey's  Regional  Aquifer  System 
Analysis  Program.  The  following  regions  are  cov- 
ered in  this  publication:  Northern  Midwest  Re- 
gional Aquifer;  Michigan  Basin  Regional  Aquifers; 
Ohio-Indiana  Regional  Aquifer;  Central  Midwest 
Regional  Aquifer;  and  the  High  Plains  Regional 
Aquifer.  Geochemistry,  groundwater  flow,  geohy- 
drology, and  groundwater  management  are  dis- 


cussed with  respect  to  these  aquifer  systems.  (See 
W90-08401  thru  W90-08413)  (Lantz-PTT) 
W90-08400 


CAMBRIAN-ORDOVICIAN  REGIONAL  AQUI- 
FER SYSTEM  IN  THE  NORTHERN  MID- 
WEST-A  SUMMARY. 

Geological  Survey,  Madison,  WI. 
H.  L.  Young,  R.  J.  Mandle,  A.  L.  Kontis,  and  D.  I. 
Siegel. 

IN:  Regional  Aquifer  Systems  of  the  United  States: 
Aquifers  of  the  Midwestern  Area.  Papers  Present- 
ed at  24th  Annual  AWRA  Conference  and  Sympo- 
sium, November  6-11,  1988,  Milwaukee,  WI. 
AWRA  Monograph  Series  No.  13,  1989.  American 
Water  Resources  Association,  Bethesda,  Maryland. 
p5-37,  15  fig,  1  tab,  43  ref. 

Descriptors:  'Aquifer  characteristics,  'Aquifer 
systems,  'Cambrian-Ordovician  Aquifer  System, 
'Regional  Aquifer  Systems  Analysis,  Groundwat- 
er recharge,  Hydraulic  head,  Leaky  aquifers, 
Saline  water. 

The  Cambrian-Ordovician  aquifer  system  contains 
very  productive  sandstone  and  carbonate  aquifers 
throughout  an  area  of  about  161,000  square  miles 
in  the  northern  Midwest.  The  aquifer  system  is  the 
primary  source  of  water  over  most  of  its  area  of 
occurrence,  except  for  Indiana,  central  and  south- 
ern Illinois,  and  western  Iowa,  where  the  aquifer 
system  contains  saline  water.  Computer  simula- 
tions of  regional  groundwater  flow  show  that  the 
Cambrian-Ordovician  aquifer  system  functions  as  a 
leaky-artesian  system  in  which  movement  of 
groundwater  is  controlled  partly  by  the  internal 
confining  units.  In  the  northern  outcrop  area, 
where  the  uppermost  confining  unit  is  absent,  un- 
confined  conditions  prevail.  Much  of  the  recharge 
in  upland  areas  discharges  to  streams  through  local 
flow  systems.  The  remainder  of  the  recharge 
moves  slowly  into  the  regional  flow  system.  Saline 
water  in  the  basins  and  reduction  in  intrinsic  per- 
meability restricts  movement  of  freshwater  into  the 
deeper  parts  of  the  basins,  forcing  flow  upward 
through  confining  units.  Principal  regional  dis- 
charge areas  are  the  Mississippi  and  Missouri 
Rivers,  the  Illinois  and  Michigan  basins,  and  Lake 
Michigan.  Simulated  natural  predevelopment  re- 
charge and  discharge  for  the  Cambrian-Ordovician 
aquifer  system  balance  at  352  million  gallons  per 
day.  Development  of  the  aquifer  system  began  in 
the  1860's  near  Lake  Michigan;  heads  were  186 
feet  above  Lake  Michigan  at  Milwaukee  and  130 
feet  at  Chicago.  Large-scale  pumping  has  pro- 
duced head  declines  of  as  much  as  375  and  900  feet 
at  Milwaukee  and  Chicago,  respectively.  The  total 
head  decline  in  the  St.  Peter-Prairie  du  Chien- 
Jordan  aquifer  in  the  Twin  Cities  by  1980  was  only 
90  feet  because  the  aquifer  is  unconfined.  Most  of 
the  eastern  two-thirds  of  Iowa,  where  the  aquifer 
system  is  tightly  confined,  is  characterized  by  a 
head  decline  greater  than  50  feet.  (See  also  W90- 
08400)  (Author's  abstract) 
W9O-084O1 


SIMULATION  OF  GROUND-WATER  FLOW  IN 
THE  CAMBRIAN-ORDOVICIAN  AQUIFER 
SYSTEM  IN  THE  CHICAGO-MILWAUKEE 
AREA  OF  THE  NORTHERN  MIDWEST. 

Geological  Survey,  Madison,  WI. 
H.  L.  Young,  A.  J.  MacKenzie,  and  R.  J.  Mandle. 
IN:  Regional  Aquifer  Systems  of  the  United  States: 
Aquifers  of  the  Midwestern  Area.  Papers  Present- 
ed at  24th  Annual  AWRA  Conference  and  Sympo- 
sium, November  6-11,  1988,  Milwaukee,  WI. 
AWRA  Monograph  Series  No.  13,  1989.  American 
Water  Resources  Association,  Bethesda,  Maryland, 
p  39-72,  15  fig,  43  ref. 

Descriptors:  'Aquifer  systems,  'Cambrian-Ordovi- 
cian Aquifer  System,  'Groundwater  movement, 
'Model  studies,  'Regional  Aquifer  Systems  Analy- 
sis, 'Simulation  analysis,  Aquifers,  Chicago,  Com- 
puter models,  Confined  aquifers,  Groundwater 
mining,  Milwaukee. 

The  Cambrian-Ordovician  aquifer  system  has  been 
an  important  source  of  water  for  the  Chicago  and 
Milwaukee  metropolitan  areas  for  more  than  100 


32 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


years.  Groundwater  pumpage  has  produced  deep 
cones  of  depression  that  have  affected  the  poten- 
tiometric  surface  over  most  of  northeastern  Illinois 
and  southeastern  Wisconsin.  Decline  of  the  poten- 
tiometric  surface  has  exceeded  900  ft  in  the  Chica- 
go area  and  425  ft  in  the  Milwaukee  area.  A  digital 
model  of  this  system  was  developed  to  simulate 
three-dimensional  groundwater  flow  in  a  region 
larger  than  that  encompassing  the  Chicago  and 
Milwaukee  metropolitan  areas.  The  aquifer  system 
was  modeled  as  three  aquifer  layers  (primarily 
sandstone),  each  of  which  is  overlain  by  confining 
units  of  shale,  siltstone,  and  dolomite.  Simulation 
of  steady-state,  predevelopment  flow  indicates  that 
groundwater  flow  directions  are  from  the  subcrop 
area  of  the  Cambrian-Ordovician  aquifer  system  in 
the  west  and  toward  Lake  Michigan  in  the  east. 
Simulation  of  development  of  the  Cambrian-Ordo- 
vician aquifer  system  from  1865  through  1985 
shows  the  growth  of  two  large,  coalescing  cones 
of  depression  positioned  at  Chicago  and  Milwau- 
kee. Simulated  directions  of  groundwater  flow  are 
from  the  subcrop  of  the  Cambrian-Ordovician  aq- 
uifer system  in  the  west,  to  the  deep  cones  of 
depression  at  Chicago  and  Milwaukee.  Transient 
simulations  show  that  induced  recharge  has  in- 
creased and  that  natural  discharge  has  decreased. 
The  rate  of  recharge  from  the  glacial  drift  in- 
creased to  0.79  inch/yr.  The  rate  of  recharge 
through  the  Maquoketa  confining  unit,  where  it 
subcrops  or  is  very  thin,  increased  to  0.57  inch/yr, 
and  discharge  in  this  area  remained  approximately 
the  same  at  0.1  inch/yr.  The  downward  flow  rate 
through  the  Maquoketa  confining  unit,  beneath  the 
Silurian-Devonian  aquifer,  increased  slightly  to 
0.0078  inch/yr.  (See  also  W90-08400)  (Lantz-PTT) 
W90-08402 


GEOCHEMISTRY  OF  THE  SANDSTONE  AQ- 
UIFER, SOUTHERN  WISCONSIN. 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 
D.  I.  Siegel,  and  K.  F.  Begor. 
IN:  Regional  Aquifer  Systems  of  the  United  States: 
Aquifers  of  the  Midwestern  Area.  Papers  Present- 
ed at  24th  Annual  AWRA  Conference  and  Sympo- 
sium, November  6-11,  1988,  Milwaukee,  WI. 
AWRA  Monograph  Series  No.  13,  1989.  American 
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Groundwater  in  the  Sandstone  Aquifer  of  southern 
Wisconsin  changes  from  a  calcium-magnesium-bi- 
carbonate where  the  aquifer  is  unconfined  in  cen- 
tral Wisconsin,  to  calcium-sulfate-bicarbonate  type 
water  down  major  flow  paths  where  the  aquifer  is 
confined.  Delta  S-34  in  sulfate  ranges  from  -3.6 
parts  per  thousand  (ppt)  in  the  unconfined  portion 
to  a  nearly  constant  +20  ppt  where  confined.  The 
isotopically-enriched  sulfate  was  probably  em- 
placed  in  the  aquifer  as  vertical  leakage  of  calcium- 
sulfate  type  waters,  from  evaporitic  Silurian  rocks 
under  Lake  Michigan  during  Pleistocene  glacia- 
tion,  when  flow  paths  likely  were  from  east  to 
west.  Dedolomitization  may  have  occurred  in  the 
aquifer  when  the  calcium-sulfate  type  waters 
mixed  with  the  pre-existing  calcium-magnesium- 
bicarbonate  type  water.  This  process  is  suggested 
by  decreasing  pH  and  undersaturation  of  the 
groundwater  with  respect  to  dolomite  with  in- 
creasing sulfate  concentrations.  The  age  of  the 
groundwater,  based  on  carbon- 14  analyses,  in- 
creases from  a  maximum  of  about  2,000  years  BP 
in  the  unconfined  zone  to  over  35,000  years  BP 
downgradient  near  Lake  Michigan.  (See  also  W90- 
08400)  (Author's  abstract) 
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Mississippian  and  Pennsylvanian  sedimentary  rocks 
and  Quaternary  sediments  in  the  Michigan  Basin 
form  a  regional  aquifer  system  of  three  aquifer 
units  and  two  intervening  confining  units.  Devoni- 
an and  Mississippian  shales  form  a  low-permeabil- 
ity basal  confining  unit  for  the  regional  groundwat- 
er flow  system.  Mississippian  and  Pennsylvania 
sandstones  and  Quaternary  glacial  deposits  supply 
approximately  188  million  gallons/day  to  munici- 
palities in  the  29,000  sq  mi  study  area.  Availability 
of  adequate  amounts  of  potable  groundwater  is 
limited  in  many  areas  by  the  presence  of  saline 
groundwater  (dissolved  solids  concentration  of 
1,000  to  100,000  mg/L).  Saline  water  underlies  the 
entire  Lower  Peninsula  of  Michigan  at  various 
depths.  Brine  (dissolved-solids  concentration  > 
100,000  mg/L)  is  found  in  the  deeper  parts  of  the 
Mississippian  and  Pennsylvania  sandstones  in  the 
center  of  the  Michigan  Basin.  It  is  possible  to 
simulate  the  direction  of  regional  groundwater 
flow  toward  the  Great  Lakes  and  the  center  of  the 
basin  in  the  three  aquifers  that  underlie  the  uplands 
in  the  north-central  and  south-central  parts  of  the 
Lower  Peninsula.  Computer  simulation  showed 
that  the  proglacial  Grand  River  flowed  across  the 
Lower  Peninsula  and  created  a  topographic  and 
water  table  depression.  Model  simulations  inferred 
that  these  areas  are  likely  to  be  groundwater  dis- 
charge regions,  because  of  the  presence  of  saline 
groundwater  near  land  surface  in  the  lowlands. 
Steady-state  simulations  of  regional  groundwater 
flow  suggest  that  the  presence  of  saline  ground- 
water in  regional  discharge  areas  result  from  the 
upwelling  of  deep  saline  groundwater  within  the 
regional  groundwater  flow  system.  (See  also  W90- 
08400)  (Author's  abstract) 
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The  presence  of  shallow  saline  groundwater  (<  30 
M  deep)  in  the  Michigan  Basin  is  known  from 
chemical  analyses  of  groundwater  collected  in 
some  areas  of  the  basin.  However,  the  position  of 
the  freshwater/saline-water  interface  is  unknown 
for  most  of  the  State.  Data  from  borehole  geo- 
physical logs  are  used  to  delineate  the  altitude  of 
the  base  of  freshwater  within  the  area  where  Mis- 
sissippian and  younger  rocks  underlie  Pleistocene 
glacial  deposits.  The  character  and  thickness  of  the 
transition  zone  and  the  location  of  the  top  of  the 
first  brine-bearing  unit  also  are  interpreted  from 
electric  (resistivity)  and  porosity  logs.  In  areas 
where  geophysical  logs  are  sparse,  vertical  electri- 
cal-resistivity soundings  are  used  to  estimate  the 
depth  to  the  first  brine-bearing  sandstone  and  to 
map  the  vertical  extent  of  freshwater.  Geophysical 
logs  and  vertical  electrical-resistivity  soundings  in- 
dicate that  freshwater  transects  the  glacial-depos- 
its/bedrock interface.  Areas  are  defined  where  the 


freshwater  section  exceeds  300  meters  in  thickness. 
These  areas  are  predominated  by  glaciofluvial  de- 
posits that  overlie  freshwater-bearing  Pennsylvania 
sandstones.  The  thickness  of  the  transition  zone 
ranges  from  a  few  meters  to  greater  than  150 
meters,  and  it  consists  of  Pennsylvanian  sandstones 
and  shaly  sands  that  contain  saline  water.  The 
shallowest  brine-bearing  sandstones  generally  are 
confined  to  the  Upper-Mississippian  rock  sequence, 
but  Pennsylvanian  sandstones  also  contain  brine  in 
some  areas.  (See  also  W90-08400)  (Author's  ab- 
stract) 
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Unconsolidated,  quaternary  glacial  deposits  and 
carbonate  bedrock  of  Silurian  and  Devonian  age 
comprise  the  major  aquifers  in  a  32,000  sq  mi  area 
in  western  Ohio  and  eastern  Indiana.  These  depos- 
its have  been  designated  for  study  as  part  of  the 
U.S.  Geological  Survey's  Regional  Aquifer  System 
Analysis  (RASA)  program.  The  purpose  of  the 
Ohio-Indiana  RASA  study  is  to  define  the  geohy- 
drology, geochemistry,  and  geologic  framework  of 
the  Silurian  and  Devonian  carbonate  bedrock  and 
the  overlying  glacial  sediments  by  systematically 
describing  the  regional  groundwater  flow  patterns 
and  characterizing  the  water  quality  of  the  study 
area.  The  5-year  project  began  in  1988.  The  scope, 
objectives,  approach,  and  organization  of  the  work 
elements  are  presented  in  this  study  plan.  The 
approach  will  be  to  compile  existing  geohydrolo- 
gic,  water  quality  and  remotely  sensed  satellite 
data;  collect  additional  geohydrologic  and  water 
quality  data  from  existing  wells  or  wells  that  may 
be  drilled  during  the  study;  and  compile  current 
land-use  and  water-use  data.  A  geographic  infor- 
mation system  will  be  used  as  a  data-base-manage- 
ment tool  and  for  spatial  analysis  and  presentation 
of  much  of  the  data.  (See  also  W90-08400)  (Au- 
thor's abstract) 
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Three  regional  flow  systems  are  the  basis  for  de- 
scribing the  geohydrology  of  bedrock  aquifers  of 
the  central  United  States.  The  study  area  extends 
from  the  foothills  of  the  Rocky  Mountains  in  Colo- 
rado to  the  Mississippi  River  in  eastern  Missouri 
and  from  South  Dakota  to  the  Ouachita,  Arbuckle, 
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and  Wichita  Mountains  of  Arkansas  and  Oklaho- 
ma. The  Great  Plains  aquifer  system  is  composed 
of  Lower  Cretaceous  sandstone  and  is  confined  by 
the  Great  Plains  confining  system  composed  of 
Upper  Cretaceous  shale.  The  Western  Interior 
Plains  aquifer  system,  composed  of  Lower  Paleo- 
zoic rocks,  contains  a  saline  water  flow  system  and 
is  laterally  adjacent  to  the  freshwater-bearing 
Ozark  Plateaus  aquifer  system,  also  composed  of 
Lower  Paleozoic  rocks.  The  Western  Interior 
Plains  aquifer  system  and  Ozark  Plateaus  aquifer 
system  are  confined  by  the  Western  Interior  Plains 
confining  system,  composed  of  Upper  Mississippi- 
an  through  Jurassic  rocks.  A  three-dimensional 
model  of  groundwater  flow  in  the  three  regional 
aquifer  systems  generally  matched  measured  and 
calculated  hydraulic  head  and  flow  data  for  the 
systems.  The  Ozark  Plateaus  aquifer  system  is 
characterized  by  a  well  developed  circulation, 
whereas  the  other  two  regional  aquifer  systems  are 
characterized  by  near-stagnant  conditions  in  many 
areas.  (See  also  W90-084OO)  (Authors's  abstract) 
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An  analysis  of  the  groundwater  hydrology  of  the 
mainly  freshwater-bearing  carbonate  terrane  of  the 
Ozark  Plateaus  province  and  nearby  parts  of  the 
Interior  Plains,  Mississippi  Alluvial  Plain,  and  Ar- 
kansas Valley  was  undertaken  as  part  of  the  U.S. 
Geological  Survey  Central  Midwest  Regional  Aq- 
uifer-System Analysis.  Three  distinct  hydrologic 
systems  are  described  for  the  study  area:  The 
Western  Interior  Plains  confining  system,  the 
Ozark  Plateaus  aquifer  system,  and  the  Basement 
confining  unit.  The  Ozark  aquifer  is  the  thickest 
aquifer  in  the  study  area  and  provides  most  of  the 
water  to  municipal,  industrial,  and  domestic  wells. 
Yields  from  deep  wells  open  to  the  Ozark  aquifer 
may  exceed  1,000  gallons/minute.  Shallower  wells 
that  penetrate  only  a  few  hundred  feet  of  the  less 
permeable  formations  may  yield  <  25  gallons  per 
minute.  A  3-dimensional  groundwater  flow  model 
was  constructed  to  analyze  regional  predevelop- 
ment  groundwater  flow  in  the  Ozark  Plateaus  aqui- 
fer system.  A  new  methods  of  simulating  ground- 
water recharge  and  stream-aquifer  interaction  in 
regional  scale  models  was  devised  using  independ- 
ent estimates  of:  (1)  recharge  to  the  water  table;  (2) 
baseflow  and  hydrologic  characteristics  of  springs 
and  streams;  and  (3)  topographic  features.  The 
effect  is  to  redistribute  and  generally  decrease  re- 
charge to  model  cells  to  represent  recharge  to  the 
deeper  regional  groundwater  flow  system.  The 
model  estimated  lateral  hydraulic  conductivity  of 
the  Springfield  Plateau  aquifer  is  0.00025  ft/sec. 
Model  estimates  of  the  lateral  hydraulic  conductiv- 
ity of  the  Ozark  aquifer  ranges  from  0.00001  ft/sec 
in  the  south  to  0.0008  ft/sec  in  the  north  and  east. 
The  lateral  hydraulic  conductivity  of  the  St.  Fran- 
cois aquifer  is  0.00016  ft/sec  near  the  St.  Francois 
Mountains  and  decreases  to  0.00008  ft/sec  else- 
where. (See  also  W90-08400)  (Lantz-PTT) 
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The  Great  Plains  aquifer  system  (Dakota  Sand- 
stone and  associated  strata)  varies  considerably  in 
lithology,  depth  of  occurrence,  hydraulic  proper- 
ties, and  resource  development  (water  and  petrole- 
um) throughout  170,000  sq  mi  of  Nebraska,  Colo- 
rado, Kansas,  and  adjacent  areas.  Porosity,  hydrau- 
lic conductivity,  and  flow  rates  generally  decrease 
from  eastern  and  southern  outcrop  areas  toward 
western  basins.  Hydraulic  head  distribution  indi- 
cates a  west-to-east  gradient  of  regional  flow. 
Water  quality  is  related  mainly  to  environment  of 
deposition,  with  limited  modification  by  post-depo- 
sitional  flow  patterns.  Water  in  much  of  the  aquifer 
system  is  brackish  (1,000  to  10,000  mg/L  dissolved 
solids).  Flow  model  simulations  indicate  a  predeve- 
lopment  steady-state  flow  through  the  system  of 
about  340  cu  ft/sec.  Regional  hydraulic  head  de- 
clines in  response  to  oil  and  gas  development  have 
been  several  hundreds  of  feet;  declines  resulting 
from  the  most  intensive  freshwater  withdrawals 
have  been  several  tens  of  feet.  Rates  of  water 
withdrawal  greatly  exceed  the  natural  recharge, 
but  the  aquifer  system  is  a  potential  long-term 
source  of  water  if  some  storage  depletion  is  tolerat- 
ed. The  system  also  offers  potential  for  liquid- 
waste  injection  and  geothermal-energy  develop- 
ment. (See  also  W90-084O0)  (Author's  abstract) 
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The  High  Plains  aquifer  underlies  174,000  sq  mi  in 
parts  of  Colorado,  Kansas,  Nebraska,  New 
Mexico,  Oklahoma,  South  Dakota,  Texas,  and  Wy- 
oming. About  20%  of  the  irrigated  land  in  the 
United  States  is  in  the  High  Plains,  and  about  30% 
of  the  groundwater  used  for  irrigation  in  the 
United  States  is  pumped  from  the  High  Plains 
aquifer.  During  1980,  about  170,000  wells  pumped 
almost  18  million  acre-ft  of  water  to  irrigate  nearly 
14  million  acres.  The  High  Plains  aquifer  is  a 
water-table  aquifer  consisting  mainly  of  near-sur- 
face sand  and  gravel  deposits  of  Tertiary  and  Qua- 
ternary age.  The  Tertiary  Ogallala  Formation, 
which  underlies  about  80%  of  the  High  Plains,  is 
the  principal  geologic  unit  in  the  aquifer.  The 
maximum  saturated  thickness  of  the  aquifer  is 
about  1,000  feet  and  the  average  saturated  thick- 
ness is  about  200  feet.  Groundwater  generally 
flows  from  west  to  east  at  an  average  rate  of  about 
1  ft/day  and  discharges  naturally  to  streams  and 
springs,  and  by  evapotranspiration  in  areas  where 
the  water  table  is  near  land  surface.  Precipitation  is 
the  principal  source  of  recharge  to  the  aquifer. 
Recharge  rates  range  from  0.024  in/yr  in  parts  of 
Texas  to  6  in/yr  in  areas  of  dune  sand  in  Kansas 
and  Nebraska.  About  3.25  billion  acre-ft  of  drain- 
able  water  is  stored  in  the  aquifer.  Approximately 
65%  of  the  water  in  storage  is  in  Nebraska,  and 
12%  is  in  Texas.  New  Mexico,  the  State  with  the 
smallest  water  resource  in  the  High  Plains,  has 
only  1.5%  of  the  volume  of  water  in  storage. 
Pumpage  has  caused  extensive  water  level  declines 
in  the  aquifer.  Since  irrigation  began  in  the  High 


Plains,  water  levels  have  declined  more  than  10 
feet  in  50,000  sq  mi  and  >  50  ft  in  12,000  sq  mi. 
Water  level  declines  of  as  much  as  200  feet  have 
occurred  since  irrigation  started  and  the  volume  of 
water  in  storage  in  the  aquifer  has  decreased  by 
166  million  acre-ft.  About  70%  of  the  depletion  has 
occurred  in  Texas;  about  16%  of  the  depletion  has 
occurred  in  Kansas.  (See  also  W90-08400)  (Au- 
thor's abstract) 
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SIMULATED  EFFECTS  OF  FUTURE  PUMP- 
AGE  ON  THE  HIGH  PLAINS  AQUIFER, 
WEST-CENTRAL  UNITED  STATES. 

Geological  Survey,  Denver,  CO. 
J.  B.  Weeks,  and  R.  R.  Luckey. 
IN:  Regional  Aquifer  Systems  of  the  United  States: 
Aquifers  of  the  Midwestern  Area.  Papers  Present- 
ed at  24th  Annual  AWRA  Conference  and  Sympo- 
sium, November  6-11,  1988,  Milwaukee,  WI. 
AWRA  Monograph  Series  No.  13,  1989.  American 
Water  Resources  Association,  Bethesda,  Maryland, 
p  225-235,  4  fig,  1  tab,  6  ref. 

Descriptors:  *Groundwater  budget,  'Groundwater 
mining,  'High  Plains  Regional  Aquifer,  'Regional 
Aquifer  Systems  Analysis,  'Simulation  analysis, 
Groundwater  depletion,  Groundwater  level, 
Groundwater  movement,  Groundwater  recharge. 

The  High  Plains  aquifer  underlies  about  174,000  sq 
mi  in  parts  of  Colorado,  Kansas,  Nebraska,  New 
Mexico,  Oklahoma,  South  Dakota,  Texas,  and  Wy- 
oming. It  is  the  primary  source  of  water  for  a 
major  agricultural  area.  The  U.S.  Geological 
Survey  developed  groundwater  flow  models  to 
project  changes  in  water  levels,  saturated  thick- 
ness, and  well  yields  from  1980  to  2020.  The  total 
estimated  pumpage  from  the  High  Plains  aquifer 
between  1980  and  2020  was  628  million  acre-ft 
including  113  million  acre-ft  in  the  southern  High 
Plains,  158  million  acre-ft  in  the  central  High 
Plains,  and  357  million  acre-ft  in  the  northern  High 
Plains.  The  total  estimated  pumpage  from  the  High 
Plains  aquifer  prior  to  1980  as  411  million  acre-ft, 
including  210  million  acre-ft  in  the  southern  High 
Plains,  94  million  acre-ft  in  the  central  High  Plains, 
and  107  million  acre-ft  in  the  northern  High  Plains. 
Between  1980  and  2020,  water  level  declines  in 
most  of  the  High  Plains  will  exceed  10  ft;  and 
declines  are  projected  to  exceed  100  ft  in  areas 
totaling  about  15,500  sq  mi  in  parts  of  all  states, 
except  South  Dakota  and  Wyoming.  Projected 
saturated  thickness  in  2020  exceeds  100  ft  in  72,500 
sq  mi  (42%)  and  200  ft  in  37,600  sq  mi  (22%)  of  the 
High  Plains.  The  projected  2020  saturated  thick- 
ness averages  155  ft  for  the  entire  High  Plains,  36 
ft  for  the  souther  High  Plains,  104  ft  for  the  central 
High  Plains,  and  217  ft  for  the  northern  High 
Plains.  Lower  water  levels  and  saturated  thickness 
will  reduce  well  yields.  The  largest  percentage 
changes  occur  where  the  projected  water  level 
change  from  1980  to  2020  is  large  and  the  1980 
saturated  thickness  was  small.  Declines  in  well 
yield  were  projected  to  be  least  in  the  northern 
High  Plains  and  greatest  in  the  southern  High 
Plains.  (See  also  W90-08400)  (Lantz-PTT) 
W90-08413 


FIBER  OPTIC  METHODS  FOR  VOLATILE 
ORGANIC  COMPOUNDS  IN  GROUNDWAT- 
ER 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 
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WATER  CYCLE— Field  2 
Groundwater — Group  2F 


For  primary  bibliographic  entry  see  Field  7B. 
W9O-08515 


KARST  HYDROLOGY:  CONCEPTS  FROM 
THE  MAMMOTH  CAVE  AREA. 

Van  Nostrand  Reinhold,  New  York.  1989.  346p. 
Edited  by  William  B.  White  and  Elizabeth  L. 
White. 

Descriptors:  *Geohydrology,  *Karst,  'Karst  hy- 
drology, *Kentucky,  *Mammoth  Cave,  Carbonate 
rocks.  Caves,  Flood  flow,  Geologic  fractures, 
Green  River,  Groundwater  movement,  Hydraulic 
properties,  Sinkholes. 

Scattered  widely  over  the  Earth,  karst  landscapes 
are  often  pocked  and  pitted  areas  of  sinkholes, 
limestone  towers,  steep-sided  hills,  underground 
drainage,  and  caves.  For  the  most  part  formed  on 
carbonate  rocks  such  as  limestones  or  dolomites. 
The  south-central  Kentucky  karst,  explored  in  this 
book,  is  a  superb  example  of  a  shallow,  intensely 
karst ed,  carbonate  aquifer  unit.  The  12  original 
papers  collected  here  draw  on  the  30-year  program 
of  the  Cave  Research  Foundation,  on  the  survey 
and  cartography  of  the  giant  cave  systems,  and  on 
many  individual  hydrological  and  geomorphologi- 
cal  studies.  Also  included  is  the  program  of  the 
National  Park  Service  carried  out  by  the  National 
Park  geologist.  The  book  presents  an  introduction 
to  the  karst  hydrology  of  the  Mammoth  Cave  area, 
as  well  as  detailed  contributions  on  its  geohydro- 
logy,  subsurface  drainage,  and  water  budget  and 
physical  hydrology.  Other  topics  covered  are: 
flood  hydrology;  chemical  hydrology;  cave  sys- 
tems south  of  the  Green  River;  caves  and  drainage 
north  of  the  Green  River;  hydraulic  geometry  of 
cave  passages;  and  fracture  control  on  conduit 
development.  There  is  also  a  report  on  stratigraph- 
ic  and  structural  control  of  cave  development  and 
groundwater  flow,  plus  a  geomorphic  history  of 
the  Mammoth  Cave  system.  (See  W9O-08543  thru 
W90-08554)  (Lantz-PTT) 
W9O-08542 


INTRODUCTION  TO  THE  KARST  HYDROLO- 
GY OF  THE  MAMMOTH  CAVE  AREA. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Geosciences. 
W.  B.  White. 

IN:  Karst  Hydrology:  Concepts  from  the  Mam- 
moth Cave  Area.  Van  Nostrand  Reinhold,  New 
York.  1989.  p  1-13,  1  fig,  1  tab,  37  ref. 

Descriptors:  *Geohydrology,  'Karst  hydrology, 
•Kentucky,  'Mammoth  Cave,  Aquifers,  Carbonate 
rocks,  Caves,  Flow  pattern,  Groundwater  move- 
ment, Karst,  Sinkholes. 

Scattered  widely  over  the  Earth  is  a  rather  pecu- 
liar landscape  known  as  'karst.'  Karst  landscapes 
are  often  pocked  and  pitted  lands  of  sinkholes, 
limestone  towers  and  steep-sided  hills,  under- 
ground drainage,  and  caves.  Most  karst  is  formed 
on  carbonate  rocks  such  as  limestones  or  dolo- 
mites, sometimes  on  gypsum,  and  more  rarely  on 
rocks  of  other  lithologies.  Karst  landscapes  can 
include  underground  rivers.  Underground  water  in 
karst,  unlike  groundwater  in  nonkarstic  rocks,  is 
concentrated  in  natural  pipes  dissolved  from  the 
solid  rock.  When  water  tables  are  lowered,  these 
water-filled  conduits  drain,  dry  out,  and  fill  with 
air,  and  some  develop  entrances  that  become  the 
caves  accessible  to  human  exploration.  Sometimes 
developed  to  dramatic  extents,  sometimes  visible 
only  to  the  trained  professional  eye,  karst  terrains 
make  up,  according  to  several  estimates,  about 
15%  of  the  Earth's  land  surface.  Of  these,  few 
have  attracted  more  attention  than  the  doline  karst 
and  the  great  limestone  caves  that  lie  under  and 
around  Mammoth  Cave  National  Park  in  south- 
central  Kentucky.  The  most  characteristic  feature 
of  karst  terrain  is  the  concentration  of  water  flow 
in  underground  solution  conduits.  This  means  that 
there  are  two  or  more  parts  of  the  aquifer  with 
very  different  response  times.  Because  of  the  input 
to  the  karst  groundwater  system  is  through  sink- 
holes and  sinking  streams,  and  because  of  the  open 
character  of  the  aquifer  and  lack  of  thick  soil 
covers,  karst  systems  are  susceptible  to  pollution. 
Sources  of  pollutants  include  industrial  and  hydro- 


carbon wastes;  sinking  polluted  surface  streams; 
sinkhole  dumps;  agriculturally  derived  nitrates; 
herbicide  and  pesticide  residues;  highway  spills; 
and  leaking  sewer  lines,  pipelines,  and  storage 
tanks.  Almost  any  imaginable  source  of  pollution 
can  be  transmitted  rapidly  to  the  subsurface  and 
into  the  groundwater  system.  (See  also  W90-08542) 
(Lantz-PTT) 
W9O-08543 


HYDROGEOLOGY  OF  THE  SOUTH-CEN- 
TRAL KENTUCKY  KARST. 

Nevada  Univ.  System,  Las  Vegas.  Water  Re- 
sources Center. 

J.  W.  Hess,  S.  G.  Wells,  J.  F.  Quinlan,  and  W.  B. 
White. 

IN:  Karst  Hydrology:  Concepts  from  the  Mam- 
moth Cave  Area.  Van  Nostrand  Reinhold,  New 
York.  1989.  p  15-63,  27  fig,  2  tab,  42  ref. 

Descriptors:  *Geohydrology,  'Karst  hydrology, 
•Kentucky,  *Surface-groundwater  relations, 
Barren  River,  Caves,  Conductivity,  Green  River, 
Groundwater  movement,  Groundwater  recharge, 
Permeability,  Porosity,  Springs. 

The  main  groundwater  body  in  the  south-central 
Kentucky  karst  occurs  in  the  cavernous  St.  Louis, 
Ste.  Genevieve,  and  Girkin  limestones.  The  overall 
permeability  of  carbonate  rock  is  the  sum  of  three 
contributions:  (1)  primary  porosity  and  permeabil- 
ity that  is  due  to  the  presence  of  communicating 
pore  spaces;  (2)  permeability  that  is  due  to  the 
three-dimensional  network  of  joints,  fractures,  and 
bedding-plane  partings;  and  (3)  permeability  due  to 
cavernous  openings.  Primary  porosity  of  the  Ste. 
Genevieve  Limestone  is  3.3%,  and  the  coefficient 
of  permeability  is  0.0016  L/day/sq  mm,  as  deter- 
mined from  core  samples.  Specific  capacities  of 
wells  drilled  in  the  St.  Louis  Limestone  range  from 
70  to  8700  L/min/m  of  drawdown.  The  outlet 
points  for  the  water  collected  in  the  karst  aquifer 
are  a  series  of  springs  along  Green  River  and 
Barren  River.  Some  springs  are  very  large  imply- 
ing a  large  catchment;  others  are  small  suggesting 
discharge  of  water  from  local  sources.  The  physi- 
cal manifestation  of  springs  on  Green  River  ranged 
from  small  subtle  notches  under  trees  on  the  river- 
bank  to  resurgence  streams  up  to  1000  m  long. 
Some  of  the  springs  flowed  from  open  cave 
mouths,  while  others  had  rise  pools  ranging  from  1 
m  to  100  m  in  diameter.  The  alluviated  springs  are 
developed  below  river  level  and  have  rise  pools 
that  are  bed  at  depth  approximately  10  m  below 
pool  stage  of  the  river.  The  regional  springs  have 
relatively  high  discharge  and  specific  conductance. 
They  receive  their  major  recharge  from  the  Sink- 
hole Plain,  which  is  capable  of  providing  the  nec- 
essary catchment  area  to  maintain  the  high  dis- 
charge and  provides  the  longer  flow  path  and 
residence  time  necessary  to  account  for  the  high 
conductance.  For  that  portion  of  the  Pennyroyal 
Plateau  east  of  Barren  River,  but  not  draining  to 
Green  River,  67  sq  km  are  drained  by  approxi- 
mately seven  springs  with  a  total  low-flow  dis- 
charge of  0.12  cu  m/sec.  The  remaining  360  sq  km 
of  area  drains  to  four  alluviated  outlets  at  one  point 
known  as  the  Graham  Springs  complex.  The  total 
low-flow  discharge  for  this  spring  complex  is  ap- 
proximately 0.55  cu  m/sec.  The  Graham  Springs 
complex  discharges  into  a  common  valley  forming 
a  resurgence  river  about  360  m  long.  (See  also 
W90-08542)  (Lantz-PTT) 
W90-08544 


SUBSURFACE  DRAINAGE  IN  THE  MAM- 
MOTH CAVE  AREA. 

National  Park  Service,  Mammoth  Cave,  KY. 
J.  F.  Quinlan,  and  R.  O.  Ewers. 
IN:  Karst  Hydrology:  Concepts  from  the  Mam- 
moth Cave  Area.  Van  Nostrand  Reinhold,  New 
York.  1989.  p  65-103,  17  fig,  47  ref. 

Descriptors:  'Groundwater  movement,  'Karst  hy- 
drology, 'Kentucky,  'Mammoth  Cave,  'Subsur- 
face drainage,  Caves,  Flow  profiles,  Geohydro- 
logy,  Springs. 

In  the  Mammoth  Cave  area  of  Kentucky  the 
groundwater  basins  discharge  primarily  at  a  spring 
or  group  of  springs  at  or  near  a  base-level  stream. 


The  springs  are  fed  by  a  system  of  dendritic  or 
trellised  conduits  that  increase  in  size  and  order  as 
they  decrease  in  number  in  the  downstream  direc- 
tion. There  might  be,  and  probably  is,  some  seep- 
age discharge  at  rivers,  but  it  has  not  been  detected 
or  studied.  The  Bear  Wallow  Groundwater  basin  is 
the  largest  groundwater  basin  in  the  Mammoth 
Cave  area,  about  500  sq  km.  Its  most  significant 
features  are:  Hidden  River  groundwater  sub-basin 
and  associated  cave  system,  near  Horse  Cave;  dis- 
tributaries; and  shared  headwaters.  Heavy-metal- 
laden  effluent  from  the  Horse  Cave  Sewage  Treat- 
ment Plan  has  been  discharged  into  the  ground  for 
almost  20  years.  Study  of  the  dispersal  of  this 
effluent  showed  that  it  travels  1.6  km  northeast  to 
Hidden  River  Cave  and  then  6-8  km  north  to 
where  it  is  discharged  at  as  many  as  46  springs  at 
16  locations  along  an  8-km  reach  of  Green  River. 
Hydrodynamic  and  geochemical  models  suggest 
that  the  tributary  pattern  of  the  caves  should  give 
way  to  one  of  distributaries,  similar  in  function  to 
those  in  the  delta  region  of  major  surface  rivers, 
but  relatively  larger  and  different  in  origin.  There 
are  four  concepts  of  groundwater  movement  that 
have  been  recognized  previously  in  other  karst 
terrains,  but  are  now  described  in  the  Mammoth 
Cave  area  better  and  in  more  detail  than  anywhere 
else.  They  are:  (1)  distributary  flow;  (2)  shunting  of 
water  by  high-level  overflow  routes;  (3)  shared 
headwaters;  and  (4)  location  of  all  major  stream 
caves  in  troughs  on  the  potentiometric  surface  and, 
likewise,  association  of  all  major  troughs  with  axes 
of  trunk  drainage  in  the  subsurface.  (See  also  W90- 
08542)  (Lantz-PTT) 
W90-08545 


WATER  BUDGET  AND  PHYSICAL  HYDROL- 
OGY. 

Nevada   Univ.    System,    Las   Vegas.    Water   Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-08546 


FLOOD  HYDROLOGY. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
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CHEMICAL  HYDROLOGY. 

Nevada   Univ.    System,    Las   Vegas.    Water   Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-08548 


CAVE  SYSTEMS  SOUTH  OF  THE  GREEN 
RIVER. 

T.  A.  Brucker. 

IN:  Karst  Hydrology:  Concepts  from  the  Mam- 
moth Cave  Area.  Van  Nostrand  Reinhold,  New 
York.  1989.  p  175-188,  1  tab,  18  ref. 

Descriptors:  'Caves,  'Geohydrology,  'Karst, 
♦Karst  hydrology,  'Kentucky,  'Mammoth  Cave, 
Groundwater  movement. 

This  chapter  offers  a  description  of  some  of  the 
large  cave  systems  south  of  the  Green  River  and, 
in  particular,  the  Mammoth  Cave  system  itself, 
which,  with  more  than  500  km  of  surveyed  passage 
contains  some  of  the  longest  fragments  of  conduit 
known  anywhere.  The  main  components  of  the 
Mammoth  Cave  system  are:  (1)  the  Upper  Salts 
Avenue  Trunk,  the  largest  passage  in  the  Mam- 
moth Cave  system.  It  is  a  large  canyon,  extensively 
modified  by  breakdown,  and  filled  with  secondary 
sediments;  (2)  the  Main  Cave  Trunk,  which  in- 
cludes many  of  the  large  passages  seen  in  the 
developed  portions  of  Mammoth  Cave.  Main 
Cave,  and  to  a  greater  extent  its  upstream  continu- 
ation, Kentucky  Avenue,  are  extensively  modified 
by  breakdown  and  filled  with  sediments;  (3)  Deer 
Park  Avenue,  the  least  exposed  low-gradient 
trunk.  More  is  known  about  its  principal  tributary 
system,  Big  Avenue/Cleveland  Avenue,  a  tribu- 
tary that  perhaps  had  significant  recharge  in  the 
Chester  Cuesta.  Deer  Park  Avenue  is  80  sq  km  in 
cross  section,  and  <   1  km  of  passage  is  known. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

Numerous  portions  of  Deer  Park  trunk  are  break- 
down-free, however  the  passage  is  aligned  with  a 
fracture  zone  (often  mapped  as  a  fault)  north 
toward  Green  River;  (4)  Grand  Avenue,  the  best 
exposed  of  the  low-gradient  trunks.  The  upstream 
component,  Grand  Avenue  in  Colossal  Cave,  also 
has  the  greatest  volume:  100  sq  km.  Two  primary 
levels  meander  from  Colossal  Dome  to  Sandstone 
Tumbledown,  the  point  at  which  the  upper  level  is 
terminated  by  breakdown.  Grand  Avenue  has  a 
canyon  shape  which,  although  modified  by  break- 
down, is  not  modified  to  the  extent  of  other  passag- 
es discussed.  Sediments  in  the  Pearly  Pools  Route 
Contain  a  large  pebble  fraction,  which  suggest  that 
high-stream  velocities  were  present  in  this  conduit; 
and  (5)  Frost  Avenue,  which  lies  within  the  Joppa 
Member  of  the  Ste.  Genevieve  Limestone  near  the 
same  elevation  as  Grand  Avenue,  has  many  appar- 
ent tributary  branches  and  is  often  intersected  by 
vertical  shafts  or  modified  by  canyons.  The  west- 
ernmost 3  km  of  passage  are  low  gradient.  Break- 
down terminates  Frost  Avenue  several  kilometers 
from  Green  River,  and  no  passages  have  been 
discovered  beyond  that  might  correlate.  (See  also 
W90-08542)  (Lantz-PTT) 
W90-08549 


CAVES  AND  DRAINAGE  NORTH  OF  THE 
GREEN  RD7ER. 

A.  I.  George. 

IN:  Karst  Hydrology:  Concepts  from  the  Mam- 
moth Cave  Area.  Van  Nostrand  Reinhold,  New 
York.  1989.  p  189-221,  13  fig,  1  tab,  56  ref. 

Descriptors:  'Caves,  'Geohydrology,  'Geomor- 
phology,  *Green  River,  *Karst  hydrology,  •Ken- 
tucky, 'Literature  review,  Groundwater  move- 
ment, Karst. 

Geomorphology  and  lithology  control  the  distribu- 
tion of  caves  and  karst  development  north  of  the 
Green  River  in  Edmonson,  Hart,  Green,  and 
Taylor  counties,  Kentucky.  Unique  to  this  locality 
is  the  presence  of  pseudokarst  and  paleokarst.  The 
northern  portion  of  the  central  Kentucky  karst 
covers  approximately  333  sq  km.  Territorially,  the 
northern  area  is  partially  bounded  by  three  base- 
level  streams  and  two  major  escarpments:  Green 
River  on  the  south,  Nolin  River  to  the  west,  Bacon 
Creek  and  the  Chester  Escarpment  on  the  north, 
and  Little  Brush  Creek  and  the  Muldraugh  Escarp- 
ment to  the  east.  The  northern  frontier  is  con- 
trolled by  a  major  lithologic  and  surface  drainage 
divide  situated  between  Green  River  and  Bacon 
Creek.  This  divide  extends  along  the  crest  of  the 
Brush  Creek  Hills  from  the  headwaters  of  Little 
Brush  Creek  on  the  dip  slope  of  the  Muldraugh 
Cuesta  and  then  westward  to  Nolin  River.  Litho- 
logic rock  types  often  control  the  position  of  cave 
passages  and  texture  of  karst  landforms.  Carbon- 
ates are  more  susceptible  to  solution  than  elastics; 
and  some  carbonates  are  more  soluble  than  other 
carbonates.  Shale,  siltstone,  and  chert  tend  to  act 
as  aquitards  or  barriers  to  the  solution  of  carbon- 
ates. This  literature  review  chapter  presents  studies 
conducted  in  the  caves  and  karst  north  of  Green 
River,  specifically  in  the  following  areas:  (1)  Boil- 
ing Springs  Hollow;  (2)  Lynn  Camp  Creek;  and  (3) 
Hilly  Country.  Other  discussions  focus  on:  (1)  sub- 
surface tracer  experiments  conducted  north  of  the 
Green  River;  (2)  pseudokarst;  and  (3)  pseudokarst 
and  the  destruction  of  the  Brownsville  Channel. 
(See  also  W90-08542)  (Lantz-PTT) 
W90-08550 


HYDRAULIC  GEOMETRY  OF  CAVE  PASSAG- 
ES. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Geosciences. 
W.  B.  White,  and  G.  H.  Deike. 
IN:  Karst  Hydrology:  Concepts  from  the  Mam- 
moth Cave  Area.  Van  Nostrand  Reinhold,  New 
York.  1989.  p  223-258,  23  fig,  2  tab,  22  ref. 

Descriptors:  'Caves,  'Geohydrology,  'Ground- 
water movement,  'Hydraulic  geometry,  'Karst 
hydrology,  'Kentucky,  Channel  flow,  Channels, 
Conduits,  Flow  pattern,  Green  River,  Karst, 
Model  studies. 

There  are  two  competing  sets  of  factors  that  con- 
trol the  original  solutional  shapes  of  the  natural 


drainpipes  that  make  up  the  Mammoth  Cave  con- 
duit system  of  Kentucky.  One  set  comprises  the 
spatial  variations  in  the  rates  of  solution  of  the 
bedrock  caused  by  the  distribution  and  geometry 
of  joints  and  bedding  planes,  by  the  variations  in 
solubility  of  the  limestone,  and  by  the  distribution 
of  such  lithologic  features  as  shale  beds,  dolomite 
beds,  sandy  layers,  and  chert  nodules.  The  second 
set  comprises  the  variation  in  rates  of  solution 
caused  by  the  shifting  flow  regimes  of  moving 
water.  If  flow  velocities  are  low,  the  passage  tends 
to  be  etched  into  a  complex  shape  controlled  by 
structural  and  lithologic  factors  and  we  speak  of  an 
etching  geometry  or  structure-controlled  geome- 
try. If  the  rate  of  solution  varies  with  flow  veloci- 
ty, the  shape  of  the  passages  will  be  modified  to 
accommodate  the  flow  pattern  and  we  speak  of  a 
hydraulic  geometry.  An  aquifer  model  has  been 
developed  which  proposes  that  a  system  of  con- 
duits carries  most  of  the  groundwater  from  the 
recharge  area  to  springs  on  Green  River.  The  cave 
passages  are  seen  as  abandoned  conduits.  The  pas- 
sages can  be  analyzed  for  the  same  sort  of  proper- 
ties that  are  associated  with  surface  stream  chan- 
nels. The  comparison  of  the  conduits  of  limestone 
aquifers  with  surface  streams  must  be  tempered  by 
the  additional  complication  that  many  conduits 
were  created  by  water  that  filled  them  completely 
(pipe  flow),  whereas  others  were  formed  by 
streams  of  water  with  a  free-air  surface  (channel 
flow).  The  distinction  between  pipe  flow  and  open- 
channel  flow  is  central  to  the  hydraulic  geometries 
of  conduit  systems.  Some  aspects  of  the  hydraulic 
geometry  that  might  be  compared  between  surface 
channels  and  cave  conduits  include:  (1)  channel 
width/channel  depth  characteristics;  (2)  sinuosity; 
(3)  braiding;  (4)  ordered  branching  ratios;  and  (5) 
distinct  catchment  area/discharge  relationships. 
These  comparisons  are  developed  in  some  detail  in 
this  chapter.  (See  also  W90-08542)  (Lantz-PTT) 
W90-08551 

FRACTURE  CONTROLS  ON  CONDUIT  DE- 
VELOPMENT. 

G.  H.  Deike. 

IN:  Karst  Hydrology:  Concepts  from  the  Mam- 
moth Cave  Area.  Van  Nostrand  Reinhold,  New 
York.  1989.  p  259-291,  14  fig,  8  tab,  14  ref. 

Descriptors:  'Conduits,  'Geohydrology, 

'Groundwater  movement,  'Hydraulic  fracturing, 
'Karst  hydrology,  'Kentucky,  'Mammoth  Cave, 
Caves,  Flow  pattern,  Geologic  formations,  Geo- 
logic fractures,  Geologic  joints,  Karst,  Limestone, 
Permeability. 

Groundwater  in  the  limestone  of  the  Mammoth 
Cave  system  of  Kentucky  is  transmitted  through 
solution  conduits  that  are  developed  along  planes 
of  secondary  permeability.  The  groundwater  must 
integrate  continuous  flow  paths  using  bedding 
partings  and  joints  and  fractures.  Joints  are  sparse 
and  short.  Major  sets  include  northeast  joints, 
which  are  planar  and  often  in  swarms.  The  north- 
east set  is  rarely  followed  by  cave  passages  and 
often  ignored.  Fracture  traces  show  less  well-de- 
fined orientation  patterns  than  joints,  but  are  most 
developed  in  the  direction  of  the  southeast-north- 
west joint  set,  which  is  the  direction  of  many  cave 
passages.  The  joints  that  influence  the  develop- 
ment of  the  conduits  are  most  commonly  located 
in  the  bed  immediately  above  the  bedding  parting, 
which  is  the  primary  path  for  water  movement. 
Often  this  influence  results  in  a  short,  straight 
length  of  conduit  parallel  to  the  joint  direction; 
however,  longer  reaches  of  conduit  that  trend  in 
the  joint  directions,  but  are  not  straight,  are  also 
developed.  Passages  in  the  caves  are  observed  to 
follow  joints  or  groups  of  joints,  sometimes  en 
echelon.  The  aquifer  has  somewhat  greater  perme- 
ability in  the  direction  of  the  major  joint  sets, 
which  direct  groundwater  flow  locally.  Most  indi- 
vidual joints  are  limited  to  one  or  a  few  beds  and 
do  not  interconnect.  The  result  is  that  water  seek- 
ing a  through  path  must  use  the  bedding  planes.  A 
considerable  portion  of  the  length  of  the  caverns  is 
not  straight  and  shows  no  evidence  of  fracture 
control.  Fractures  that  the  initial  passage  crossed 
without  notable  effects  continued  to  be  ignored, 
except  for  solution  pocketing  extending  into  the 
fractures  for  distances  usually  <  30  cm.  In  some 
parts  of  the  caves  no  joints  are  seen.  In  all  such 


parts  of  the  system,  openness  and  surface  features 
of  the  bedding  and  local  structures  most  influenced 
the  passage  route,  and  hydraulic  factors  might 
have  had  more  influence  than  in  better  jointed 
areas.  The  canyon  passages  show  less  joint  influ- 
ence than  the  tubes.  The  route  followed  by  a 
canyon  is  somewhat  joint  directed  because  the  tube 
whence  the  incision  began  was  partly  so  directed. 
But  during  incision  the  hydraulic  properties  of  the 
stream  take  over  and  produce  a  meandering  pat- 
tern. Most  vertical  movement  of  water  is  downdip 
along  bedding,  but  the  vertical  shafts  at  the  edge  of 
the  caprock  carry  recharge  directly  down  into  the 
aquifer.  The  shafts  are  often  located  originally 
along  vertical  joints,  but  continue  to  develop 
downward  through  unjointed  beds.  (See  also  W90- 
08542)  (Lantz-PTT) 
W90-08552 


STRATIGRAPHIC  AND  STRUCTURAL  CON- 
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GROUNDWATER  FLOW  IN  THE  MAMMOTH 
CAVE  REGION. 

State  Univ.  of  New  York  Coll.  at  Oneonta.  Dept. 
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Descriptors:  'Geohydrology,  'Groundwater 
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moth Cave,  Caves,  Flow  pattern,  Groundwater 
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Vadose  water. 

It  is  not  possible  in  such  low-dip  regions  as  found 
in  the  Mammoth  Cave  system  of  Kentucky,  to  use 
regional  dip  or  surface  geology  to  explain  the 
orientation  of  cave  passages.  It  is  necessary  to 
measure  the  dip  of  the  controlling  beds  or  partings 
within  the  actual  area,  with  data  points  spaced  no 
farther  apart  than  the  passage  meanders.  The  local 
dip  varies  greatly  from  bed  to  bed  because  of 
variations  in  stratal  thickness.  In  places  where  the 
mean  dip  is  steeper,  these  irregularities  would  have 
little  effect  on  groundwater  flow  patterns.  Inter- 
pretation of  cave  origin-vadose  or  phreatic~in- 
volves  more  than  the  simple  distinction  between 
canyon  passages  and  tubes.  Although  precise  map- 
ping is  required  to  do  so,  the  distinction  between 
vadose  and  phreatic  origin  can  best  be  determined 
by  the  relationship  to  the  stratal  dip.  Ideally, 
downdip  canyons  change  downstream  into  tubes 
having  no  consistent  downdip  trend,  which  is  com- 
monly oriented  nearly  along  the  strike.  This  transi- 
tion zone,  or  'piezometric  limit',  occurs  where 
gravitational  flow  changes  to  flow  in  which  the 
gravitational  influence  is  offset  to  varied  degrees 
by  the  downward  increase  in  pressure  within  the 
phreatic  zone.  The  elevation  of  the  piezometric 
limit  in  each  major  passage  provides  a  major  clue 
to  its  geomorphic  history.  The  great  percentage  of 
dip-oriented  passages  in  the  Mammoth  Cave 
system  shows  that  at  least  half  of  its  passages, 
including  some  of  the  largest,  are  of  vadose  origin. 
Perching  of  groundwater  flow  above  base  level  is 
unusually  strong  in  the  Mammoth  Cave  area.  Al- 
though much  of  the  descent  of  vadose  passages 
takes  place  within  the  first  few  hundred  meters, 
where  shafts  cluster  along  the  axes  of  dry  valleys 
and  along  ridge  flanks,  perching  of  vadose  passag- 
es has  been  observed  to  extend  for  distances  as 
great  as  several  kilometers.  Thus,  the  prevalent 
interpretation  of  vadose  water  descending  straight 
down  to  the  water  table  from  its  point  of  infiltra- 
tion is  far  from  accurate.  Strike-oriented  tubes 
illustrate  the  principle  that  the  width  of  the  initial 
openings  far  outweighs  the  hydraulic  gradient  in 
controlling  the  path  of  greatest  efficiency  in  the 
phreatic  zone.  These  openings,  which  developed  at 
the  contemporary  base  level,  are  the  primary  paths 
of  groundwater  flow,  and  they  do  not  represent 
diversion  from  primary  dip-oriented  tubes  as  the 
result  of  new  outlets  developing  in  the  strike  direc- 
tion. (See  also  W90-O8542)  (Lantz-PTT) 
W90-08553 
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State  Univ.  of  New  York  Coll.  at  Oneonta.  Dept. 
of  Earth  Sciences. 
A.  N.  Palmer. 

IN:  Karst  Hydrology:  Concepts  from  the  Mam- 
moth Cave  Area.  Van  Nostrand  Reinhold,  New 
York.  1989.  p  317-337,  10  fig,  1  ref. 

Descriptors:  'Geologic  history,  •Geomorphology, 
•Karst  hydrology,  'Kentucky,  "Mammoth  Cave, 
Caves,  Geohydrology,  Karst. 

If  examined  independently,  neither  the  evolution- 
ary history  of  a  cave  system  nor  that  of  the  sur- 
rounding karst  landscape  can  be  interpreted  so 
thoroughly  as  when  a  combined  study  is  made  of 
both.  Relict  cave  patterns  contain  a  much  more 
precise  record  of  hydrologic  and  geomorphic 
changes  than  any  erosional  surface  features,  but 
unless  they  are  related  to  the  surface  landscape, 
many  of  the  subterranean  clues  cannot  be  properly 
evaluated.  Events  hundreds  of  kilometers  distant 
can  sometimes  have  a  profound  effect  on  cave 
origin.  Now  that  such  a  close  correlation  has  been 
made  with  surface  features,  solutional  caves  can  be 
interpreted  more  boldly  in  the  future.  From  hydro- 
logic  standpoint,  it  is  useful  to  examine  the  evolu- 
tion of  a  complex  system  like  Mammoth  Cave  to 
help  understand  the  behavior  of  karst  aquifers, 
even  those  that  are  inaccessible.  Interpretation  of 
the  geomorphic  history  of  the  Mammoth  Cave 
system  requires  reconstructing  flow  paths  from 
passages  that  have  been  segmented  by  breakdown 
and  fill  since  their  origin.  Their  downstream  con- 
tinuation to  the  Green  River  is  easily  inferred  in 
most  cases,  but  their  upstream  continuation  and 
recharge  areas  are  more  difficult  to  deduce.  In 
general,  it  is  possible  to  interpret  the  size  of  the 
recharge  area  from  the  size  of  the  passage  and  the 
indicators  of  flow  velocity  within  the  passages. 
Although  recharge  to  a  given  passage  can  be  from 
several  disparate  sources,  the  major  source  is  usu- 
ally clear  from  the  location  of  areas  of  exposed 
limestone  at  or  above  the  altitude  of  the  passage. 
Projection  of  known  passages  in  the  updip  direc- 
tion helps  to  determine  the  original  source  areas 
for  water.  (See  also  W90-08542)  (Lantz-PTT) 
W90-08554 


NEED  TO  UPDATE  GROUND  WATER  POLLU- 
TION CONTROL  STRATEGDZS-A  TECHNI- 
CAL BASIS  AND  HISTORICAL  PERSPEC- 
TIVE. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
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EFFECT  OF  CLIMATE  VARIABILITY  AND 
CHANGE  ON  GROUNDWATER  IN  EUROPE. 

Aarhus  Amtskommune  (Denmark).  Groundwater 

Dept. 

R.  Thomsen. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.   1989.  p  486-500,  11 

fig,  10  ref. 

Descriptors:  *Climatic  changes,  "Europe,  "Global 
warming,  "Groundwater  recharge,  "Water  supply, 
Air  temperature,  Denmark,  Evaporation,  Forecast- 
ing, Model  studies,  Precipitation,  Research  prior- 
ities, Transpiration,  Water  resources  management. 

In  Europe  groundwater  is  the  most  important 
freshwater  resource  for  public  water  supply  and 
industry.  An  analysis  of  European  rainfall  shows 
that  rainfall  varies  with  time,  and  in  Denmark 
studies  have  shown  that  groundwater  responds  to 
climatic  variation.  The  potential  evapotranspira- 
tion  in  Europe  is  between  500  and  700  mm  per 
year,  while  in  much  of  Europe  the  annual  rainfall 
is  between  500  and  800  mm.  Nearly  all  the  summer 
rainfall  evaporates;  however,  evaporation  in  the 
winter  months  is  very  low.  Therefore,  winter  rain- 
fall is  the  most  important  source  of  groundwater 
recharge.  The  GISS-model  used  to  predict  future 
changes  in  temperature  and  rainfall  suggests  that 
winter  rainfall  will  increase  in  northern  and  central 
Europe  as  a  result  of  climatic  changes.  If  the  model 
is  correct,  the  water  industry  will  get  more 
groundwater  for  abstraction.  However,  using  a 
simple  groundwater  recharge  model  that  takes  into 


account  evaporation,  root-zone  capacity  and  vege- 
tation, it  is  predicted  that  southwest  Scandinavia, 
western  and  northeast  France  as  well  as  Belgium 
can  expect  a  decrease  in  groundwater  recharge. 
This  could  have  catastrophic  effects  for  the  local 
water  industry.  Water  resource  planning  and 
future  monitoring  of  the  water  balance  and  water 
quality  must  be  based  on  hydrological  models  and 
the  use  of  long  time-series.  Basic  research  on  cli- 
matic change  is  of  great  and  immediate  practical 
importance  for  economic  development  in  Europe. 
(See  also  W90-08565)  (White-Reimer-PTT) 
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MULTIANNUAL  VARIATIONS  OF  GROUND- 
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Descriptors:  "Climatic  changes,  "Finland,  "Geohy- 
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In  temperate  and  humid  environments,  where 
annual  precipitation  invariably  exceeds  the  annual 
potential  evaporation,  groundwater  is  recharged 
mainly  by  precipitation.  Important  factors  which 
explain  many  changes  in  groundwater  level  are  the 
degree  of  saturation,  effective  porosity,  permeabil- 
ity and  the  distance  which  the  infiltrating  water 
has  to  travel  to  reach  the  groundwater  table. 
Changes  in  groundwater  level  during  the  years 
1962-1989  were  examined  at  29  observation  sites  in 
Finland  for  different  soil  types  and  climatological 
conditions.  Long-term  variations  in  groundwater 
level  usually  reflect  a  long-term  rhythm  in  weather 
conditions.  Statistical  analyses  were  used  to  find 
out  the  periodicity  and  trend  of  the  time  series. 
Observations  of  groundwater  level  fluctuations 
over  many  years  have  shown  the  existence  of  long 
period  variations,  which  reveal  the  multiannual 
irregular  characteristics  of  inflows.  At  some  sta- 
tions there  is  a  tendency  for  the  random  variation 
in  rainfall  to  be  stronger  than  the  seasonal  or 
annual  variation  with  the  result  that  the  seasonal 
variations  in  groundwater  levels  are  not  as  large  as 
multiannual  variations.  The  observation  series  of 
27  years  are  too  short  to  show  the  cyclic  pattern  or 
trend  of  the  groundwater  level  to  be  statistically 
significant  at  certain  climatological  conditions  or 
soil  types.  (See  also  W90-08565)  (White-Reimer- 
PTT) 
W90-08603 
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A  mechanistic  model,  considering  soil-plant-atmos- 
phere interactions,  was  applied  to  simulate  re- 
charge rates  beneath  an  annual  grassland,  and  a 
perennial  pine  plantation,  growing  on  sandy  soil 
profiles  representative  of  the  Swan  Coastal  Plain  of 
Western  Australia.  The  sensitivity  of  the  recharge 
(R)  predicted  by  the  model  to  changes  in  rainfall 
(P)  was  evaluated  for  a  period  of  twelve  months 
using  measured  daily  rainfall  and  its  variation.  Sim- 
ulations showed  that  recharge  was  modified  by  a 
much  larger  proportion  than  rainfall,  and  this  was 
greatly  influenced  by  land  use.  For  example  a  +/- 
20%  change  in  P  modified  R  by  +/-30%  beneath 


the  grassland  and  by  +/-120%  beneath  the  pine 
plantation.  The  depth  of  rooting  in  relation  to  the 
water  table  had  a  significant  effect  on  such  modifi- 
cations. These  results  indicate  that  the  expected 
climate  changes  will  result  in  reduced  sustainable 
yield  for  the  Gnangara  Mound  which  will  affect 
the  management  of  groundwater  resources,  and 
will  affect  current  and  future  abstraction  for  public 
supply,  water  use  by  private  bores  for  domestic 
and  agricultural  purposes,  and  maintenance  of 
lakes  and  swamps.  Since  climate-induced  recharge 
reductions  are  strongly  dependent  on  land  use,  it  is 
imperative  to  have  knowledge  of  expected  re- 
charge and  discharge  under  different  land  use 
types  and  conditions.  (See  also  W90-08565) 
(White-Reimer-PTT) 
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This  textbook  gives  a  comprehensive  account  of 
soil  physics  with  emphasis  on  field  applications  for 
students  and  research  workers  engaged  in  water 
resources  studies,  and  soil  and  plant  sciences.  The 
book  gives  an  account  of  how  water  influences  the 
physical  properties  of  soils,  such  as  stability  of 
structure  and  ease  of  tillage;  how  plants  absorb 
water  from  soils;  how  water  from  rain  or  irrigation 
enters  the  soil  and  flows  through  it  to  contribute  to 
streamflow  or  to  flow  in  artificial  drains;  how 
soluble  salts  may  be  transported  to  regions  of  accu- 
mulation where  saline  soils  develop;  and  how  the 
evaporation  rate  from  the  land  surface  is  influ- 
enced by  soil  water  supply,  the  nature  of  the  plant 
cover  and  the  evaporative  power  of  the  atmos- 
phere. (Lantz-PTT) 
W90-07555 
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For  primary  bibliographic  entry  see  Field  7B. 
W90-07600 
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The  inverse  problem  of  identifying  soil  physical 
parameters  from  transient  flow  data  has  recently 
gained  a  new  impetus  due  to  the  data  requirements 
of  numerical  solutions  to  the  transport  equation. 
Assuming  a  Brooks  and  Corey  family  of  moisture 
retention  curves  and  a  volumetric  water  content 
power  hydraulic  conductivity  function,  the  param- 
eter identification  problem  is  solved  with  reasona- 
ble accuracy  and  simplicity,  through  the  analysis 
of  one-step  outflow  data.  One-step  outflow  experi- 
ments are  simple,  easily  performed  in  the  laborato- 
ry, and  can  be  performed  on  either  disturbed  or 
undisturbed  soil  samples.  Additional  information 
regarding  the  moisture  retention  curve  may  im- 
prove the  results.  The  method  does  not  require  a 
numerical  solution  of  the  flow  initial  boundary 
value  problem,  and  when  tested  against  numerical 
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Field  2— WATER  CYCLE 


Group  2G — Water  In  Soils 

and  experimental  outflow  data  gives  very  satisfac- 
tory results.  (Tappert-PTT) 
W9O-07646 


SENSITIVITY  ANALYSIS  OF  FLOW  IN  UN- 
SATURATED HETEROGENEOUS  POROUS 
MEDIA:  THEORY,  NUMERICAL  MODEL, 
AND  ITS  VERIFICATION. 

Princeton  Univ.,  NJ. 

Z.  J.  Kabala,  and  P.  C.  D.  Milly. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  593-610,  April  1990.  11  fig,  2  tab,  44  ref, 

append.   USGS,   Department   of  Interior,   Grant 

14O8-O0O1-G1138. 

Descriptors:  'Infiltration,  'Mathematical  models, 
•Soil  water,  *Unsaturated  flow,  Heterogeneity, 
Moisture  transport,  Porous  media,  Richards  equa- 
tion, Spatial  variation. 

Sensitivity  analysis  is  one  of  the  tools  available  for 
analyzing  the  effects  of  parameter  uncertainly  and 
soil  heterogeneity  on  the  transport  of  moisture  in 
the  unsaturated  similar  porous  media.  Direct  differ- 
entiation of  the  discretized  Richards  equation  with 
respect  to  parameters  defining  spatial  variability 
leads  to  linear  systems  of  equations  for  elementary 
sensitivities  that  are  readily  solved  in  conjunction 
with  the  original  equation.  These  elementary  sensi- 
tivities can  be  easily  transformed  into  approxima- 
tions of  functional  sensitivities  and  into  sensitivities 
of  boundary  fluxes.  A  numerical  implementation  of 
this  technique  in  one  space  dimension  yields  results 
that  are  consistent  with  exact  analytical  solutions 
and  with  numerical  perturbation  calculations.  The 
effects  of  a  given  heterogeneity  can  be  modeled 
adequately  provided  that  the  maximum  relative 
change  of  the  scale  factor  from  one  grid  point  to 
the  next  not  exceed  a  number  on  the  order  of 
unity.  (Author's  abstract) 
W9O-07670 


STOCHASTIC  DIFFERENTIAL  EQUATION 
MODELS  OF  ERRATIC  INFILTRATION. 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 
S.  E.  Serrano. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  4,  p  703-711,  April  1990.  10  fig,  27  ref. 

Descriptors:  *  Infiltration,  *Model  studies,  *Porous 
media,  'Soil  water,  Boltzmann  differential  equa- 
tion, Comparison  studies,  Computer  models,  Data 
processing,  Flow  characteristics. 

Laboratory  and  field  infiltration  data  exhibit  a 
degree  of  erratic  variability  usually  associated  with 
measurement  errors  and  uncertainties  in  the  phe- 
nomenon of  unsaturated  porous  media  flow.  Tradi- 
tionally, these  uncertainties  are  ignored  and  aver- 
aged soil  characteristic  curves  are  used  in  the 
inverse  and  direct  modeling  problems.  However,  it 
is  desirable  to  develop  models  capable  of  reproduc- 
ing the  inherent  variability  of  soil  moisture  in  order 
to  study  the  erratic  physics  of  flow  at  the  laborato- 
ry level  and  to  reproduce  infiltration  data  in  natu- 
ral watersheds.  Two  exploratory  models  were 
tested  as  to  their  ability  to  replicate  the  erratic 
variability  of  experimental  horizontal  infiltration 
data.  The  first  is  based  on  the  full  partial  differen- 
tial equation  of  infiltration,  and  the  second  on  the 
Boltzmann-reduced  differential  equation.  Both 
models  are  subject  to  a  space  or  a  time  and  space 
random  soil-water  diffusivity  defined  as  uncertain- 
ty term.  Both  satisfactorily  reproduced  the  statisti- 
cal properties  of  the  experimental  data.  While  the 
first  model  easily  relates  to  real  space  and  time 
variables,  the  second  required  less  computer  time. 
As  an  application  of  the  methodology,  a  third 
model  was  introduced  as  a  new  approach  to  pre- 
dict vertical  infiltration  in  hysteretic  soils  in  natural 
watersheds.  For  this  purpose,  the  effect  of  time 
variability  of  point  rainfall  was  represented  as  a 
shot  noise  process.  The  hysteretic  loops  resulting 
from  the  natural  wetting  and  drying  cycles  gener- 
ate a  correlated  random  soil-water  diffusivity  proc- 
ess. (Author's  abstract) 
W90-07678 


ESTIMATING  STEADY  INFILTRATION  RATE 
TIMES  FOR  INFILTROMETERS  AND  PER- 
MEAMETERS. 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

D.  E.  Elrick,  W.  D.  Reynolds,  H.  R.  Geering,  and 

K.-A.  Tan. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  759-769,  April  1990.  3  fig,  4  tab,  36  ref. 

Descriptors:  'Hydraulic  conductivity,  'Infiltra- 
tion, 'Soil  water,  'Steady  flow,  Flow  models,  In- 
filtrometers,  Permeameters,  Soil  properties. 

In  the  in  situ  determination  of  hydraulic  conductiv- 
ity most  procedures  are  based  on  a  close  attain- 
ment of  steady  state  infiltration.  The  accuracy  of 
the  measurement  is  therefore  dependent  on  both 
the  degree  to  which  steady  state  flow  is  attained 
and  the  validity  of  the  assumptions  in  the  analysis 
procedure.  Several  approximate  analytical  solu- 
tions of  one-dimensional  and  three-dimensional 
flow  provide  reasonable  estimates  of  both  transient 
and  steady  state  infiltration  compared  to  the  corre- 
sponding numerical  solutions.  Three-dimensional 
infiltration  initially  approaches  steady  state  flow 
much  faster  than  one-dimensional  infiltration,  but 
at  some  point  close  to  steady  flow  and  dependent 
on  soil  properties,  one-dimensional  infiltration  ap- 
proaches steady  state  faster.  For  both  flow  geome- 
tries, however,  the  degree  of  error  induced  in  the 
saturated  hydraulic  conductivity  (Ks)  due  to  over- 
estimating the  steady  state  intake  rate  is  small 
relative  to  the  errors  induced  by  capillarity,  soil 
heterogeneity,  smearing,  remolding,  siltation,  and 
air  entrapment.  The  various  sources  of  error  and 
variability  in  infiltrometer  and  permeameter  meas- 
urements suggest  that  Ks  can  be  determined  within 
only  a  factor  of  2  in  sands,  a  factor  of  about  2-3  in 
loams,  and  perhaps  to  within  only  a  factor  of  3-5  in 
structured  clays.  Although  these  factors  may  seem 
rather  large,  they  are  probably  of  little  conse- 
quence when  compared  to  the  tremendous  varia- 
bility in  Ks  often  encountered  in  the  field.  (Au- 
thor's abstract) 
W90-07683 


REDUCTIONIST  PHYSICAL  APPROACH  TO 
UNSATURATED  AQUIFER  RECHARGE 
FROM  A  CTRCULAR  SPREADING  BASIN. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-07684 


CHEMICAL  EFFECTS  OF  SALINE  IRRIGA- 
TION WATER  ON  A  SAN  JOAQUIN  VALLEY 
SOHL:  I.  COLUMN  STUDIES. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 
W90-07698 


CHEMICAL  EFFECTS  OF  SALINE  IRRIGA- 
TION WATER  ON  A  SAN  JOAQUIN  VALLEY 
SOIL:  n.  FIELD  SAMPLES. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 
W90-07699 


NUTRIENT  CYCLING  IN  FORESTS  OF 
WALKER  BRANCH  WATERSHED,  TENNES- 
SEE: ROLES  OF  UPTAKE  AND  LEACHING  IN 
CAUSING  SOIL  CHANGES. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

D.  W.  Johnson,  and  D.  E.  Todd. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  1,  p  97-104,  1990.  3  fig,  3  tab,  29  ref.  Office 
of  Health  and  Environmental  Research,  U.S.  DOE 
Contract  DE-ACO5-84OR21400. 

Descriptors:  'Cycling  nutrients,  'Forest  water- 
sheds, 'Leaching,  'Litter,  'Nutrient  removal, 
•Soil  analysis,  'Tennessee,  'Weathering,  Calcium, 
Hardwood,  Magnesium,  Trees. 

Previous  studies  showed  that  subsoil  exchangeable 
calcium  (Ca(+  +))  and  magnesium  (Mg(+  +  ))  de- 


creased over  the  period  1971  to  1982  in  several 
plots  on  Walker  Branch  Watershed  (Tennessee).  It 
was  hypothesized  that  wood  accumulation  (e.g., 
uptake  and  sequestering  in  both  living  and  dead 
tree  biomass)  was  the  dominant  cause  of  the  ex- 
changeable Ca(+  +)  decreases,  whereas  atmos- 
pheric deposition-induced  leaching  was  the  domi- 
nant cause  of  the  exchangeable  Mg(++)  de- 
creases. As  hypothesized,  wood  accumulation  far 
exceeded  leaching  of  Ca(+  +)  in  those  plots  where 
soil  exchangeable  Ca(++)  decreased.  The  hy- 
pothesis regarding  causes  of  exchangeable 
Mg(++)  decrease  was  neither  accepted  nor  re- 
jected from  the  data  on  hand.  Leaching  exceeded 
wood  accumulation  of  Mg(++)  in  three  of  the 
four  plots  studied  (pine,  Pinus;  yellow-poplar,  Lir- 
iodendron  tulipifera;  and  chestnut  oak,  Quercus 
prinus).  Cation  leaching  in  these  three  plots  was 
balanced  by  S04(~),  and  input-output  balances 
indicated  that  soil  solution  S04(-)  originated  pri- 
marily from  atmospheric  deposition.  Thus,  the 
trends  toward  decreased  subsoil  exchangeable 
Mg(-)--l-)  in  those  particular  plots  (while  not  all 
statistically  significant  at  the  95%  level),  are  attrib- 
utable primarily  to  atmospheric  S  deposition. 
However,  leaching  was  minimal  in  the  fourth  plot 
(oak  hickory,  Quercus-Carya  spp.)  due  to  very  low 
soil  solution  S04(-)  concentrations,  yet  subsoil 
Mg(++)  decreases  were  significant  at  the  95% 
level.  In  the  latter  case,  wood  uptake  was  the 
dominant  mechanism  of  Mg(-)  removal  from  soil. 
Although  leaching  and  uptake  can  affect  soil  nutri- 
ent pools  over  periods  of  decades,  slope  position  is 
likely  the  most  important  overall  factor  determin- 
ing the  nutrient  status  of  these  plots,  colluvial 
activity,  downslope  litter  transport,  and  lateral 
water  flow  cause  organic  matter  and  nutrient  en- 
richment of  lower  slope  sites  and  depletion  of 
upper  slope  sites  over  the  very  long  term.  (Au- 
thor's abstract) 
W90-07702 


FIELD  TEST  OF  A  WATER  BALANCE  MODEL 
OF  CRACKING  CLAY  SODLS. 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  of 

Soil  Sciences. 

N.  J.  Jarvis,  and  P.  B.  Leeds-Harrison. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  3/ 

4,  p  203-218,  January  1990.  5  fig,  2  tab,  27  ref. 

Descriptors:  'Field  tests,  'Model  studies,  'Soil 
types,  'Soil  water,  England,  Root  zone,  Soil- 
water-plant  relationships,  Water  storage,  Water 
uptake. 

A  field  test  of  a  water  balance  model  of  cracking 
clay  soils  was  developed.  An  important  feature  of 
the  model  is  the  dynamic  treatment  of  both  soil 
structure  (which  varies  as  a  function  of  soil  water 
content)  and  the  crack  water  balance  which  is 
solved  as  a  dynamic  equilibrium  between  input  at 
the  soil  surface,  storage  in  cracks  and  uptake  into 
aggregates.  Model  predictions  were  compared 
with  measurements  of  soil  water  content  made  by 
neutron  probe  for  two  access  tube  groups  located 
about  40  m  apart  in  heavy  clay  soil  (50%  clay 
content)  in  southern  England  in  two  years  with 
contrasting  weather  (one  dry,  one  wet).  The  re- 
sults clearly  demonstrated  the  importance  of  by- 
passing flow,  with  soil  water  recharge  following 
dry  periods  occurring  nearly  simultaneously  at  all 
depths  in  the  profile.  Root  water  uptake  was  also 
affected  by  soil  structure.  For  example,  very  low 
values  of  the  critical  soil  air  content  were  inferred 
(0.5%)  and  this  was  thought  to  reflect  preferential 
root  growth  in  the  well-aerated  structural  porosity. 
Model  predictions  and  measurements  were  gener- 
ally in  excellent  agreement,  although  there  was  an 
apparent  tendency  to  overestimate  the  amount  of 
water  stored  in  the  surface  layers  (0.1-0.2  m  depth), 
particularly  during  autumn  soil  water  recharge  pe- 
riods. This  may  have  been  due  to  simplifications 
and  assumptions  in  the  model,  in  particular  those 
related  to  the  treatment  of  rainfall  pattern  and 
interception  loss,  and  also  the  neglect  of  soil  watei 
redistribution  in  the  matrix.  (Author's  abstract) 
W90-07722 


HYDROLOGIC  RESPONSES  Or 
FOREST  SOILS. 


4PACTEE 
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WATER  CYCLE— Field  2 
Water  In  Soils— Group  2G 


Southern  Illinois  Univ.  at  Carbondale.   Dept.  of 

Plant  and  Soil  Sciences. 

B.  D.  Gardner,  and  S.  K.  Chong. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  3/ 

4,  p  327-334,  January   1990.  4  fig,  2  tab,  12  ref. 

Descriptors:  'Forest  soils,  *Land  use,  'Soil  porosi- 
ty, 'Soil  water,  Bulk  density,  Compaction,  Cores, 
Hydraulic  conductivity,  Infiltration  rate,  Moisture 
content,  Runoff  rates,  Saturation,  Sorptivity. 

Soil  cores  were  constructed  in  the  laboratory 
under  different  antecedent  moisture  content  and 
degrees  of  compaction.  Sorptivity,  effective  hy- 
draulic conductivity,  and  the  Boltzmann  constant 
were  measured  using  the  unsaturated  sorptivity 
device.  Subsequently,  the  bulk  density  and  the 
degree  of  saturation  were  also  determined.  All 
measured  parameters  were  sensitive  to  changes  in 
bulk  density  and  antecedent  moisture  content. 
However,  the  effect  of  water  unfillable  porosity 
present  as  entrapped  air  caused  the  values  of  meas- 
ured hydrologic  properties  to  deviate  from  theory. 
Sorptivity  is  also  sensitive  to  the  effect  of  en- 
trapped air  which  can  radically  influence  infiltra- 
tion rates  and  effective  hydraulic  conductivity. 
These  findings  tend  to  reinforce  the  usefulness  of 
sorptivity  for  the  study  of  soil  water  movement 
and  the  runoff  potential  of  certain  land  uses,  e.g. 
forest  harvesting  and  agriculture.  (Author's  ab- 
stract) 
W90-07729 


CHARACTERIZATION  OF  A  SANDY  AQUI- 
FER MATERIAL  AT  THE  GRAIN  SCALE. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
W.  P.  Ball,  C.  Buehler,  T.  C.  Harmon,  D.  M. 
MacKay,  and  P.  V.  Roberts. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
5,  No.  3,  p  253-295,  March  1990.  7  fig,  10  tab,  76 
ref.  EPA  Exploratory  Research  Grant  Program 
Contract  No.  R-8 13344. 

Descriptors:  'Aquifers,  *Path  of  pollutants,  'Soil 
porosity,  'Solute  transport,  'Sorption,  Gas  adsorp- 
tion, Mercury  porosimetry,  Model  studies,  Particle 
size,  Sand. 

Solute  sorption  in  aquifer  systems  is  significantly 
affected  by  processes  which  occur  at  the  scale  of 
individual  solid  particles,  such  that  proper  physical 
characterization  of  the  solids  is  requisite  to  fully 
understanding  solute  transport.  Because  intraparti- 
cle  porosity,  specific  surface  area,  and  organic 
carbon  are  quite  low  for  sandy  materials,  methods 
routinely  used  for  characterizing  solids  must  be 
carefully  evaluated  and  adapted  for  use  on  aquifer 
solids.  These  methods  were  applied  to  aquifer  ma- 
terial acquired  at  a  site  in  Borden,  Ontario,  where 
numerous  transport  studies  have  been  conducted. 
Results  with  well-characterized  model  solids  are 
also  included,  as  appropriate,  for  method  evalua- 
tion. Pulverization  of  samples  in  a  shatterbox  was 
shown  to  be  useful  for  homogenizing  samples  and 
reducing  variability.  Surface  area  measurements 
were  indicative  of  significant  internal  porosity,  and 
pore  size  distributions  obtained  by  gas  adsorption 
and  mercury  porosimetry  were  found  to  be  con- 
sistent and  complementary.  For  the  Borden  materi- 
al~which  has  an  immeasurably  low  clay  mineral 
content— specific  surface  area,  intraparticle  porosi- 
ty, and  organic  carbon  content  were  all  greatest  in 
the  larger  size  fractions.  (Author's  abstract) 
W90-07905 


UNSTEADY  RADIAL  FLOW  OF  GAS  IN  THE 
VADOSE  ZONE. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07906 


PRINCIPLES  OF  EVALUATION  OF  SOIL 
WATER  RESIDENCE  TIME  USING  QUEUE- 
ING  DISCIPLINES  WITH  WATER  BUDGET 
DATA  (THEORETICAL  BACKGROUND-I). 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 
R.  F.  Gamble,  Y.  Eckstein,  and  W.  M.  Edwards. 
Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p   1-25,  February   1990.    13  fig,  4  tab,  6  ref. 


Descriptors:  *Hydrologic  models,  *Soil  chemistry, 
*Soil  water,  Fluid  elements,  Lysimeters,  Residence 
time,  Water  budget. 

Soil  water  residence  time  is  an  important  aspect  of 
soil  hydrology.  It  is  an  important  factor  affecting 
the  chemical  composition  of  water  in  the  soil. 
Water  that  makes  up  recharge  and  discharge  to 
and  from  a  hydrologic  reservoir  can  be  considered 
to  consist  of  individual  increments  of  water  called 
fluid  elements.  Queueing  disciplines  can  be  used  to 
describe  the  order  in  which  the  fluid  elements 
move  through  the  reservoir.  Possible  queueing  dis- 
ciplines that  can  be  related  to  soil  water  movement 
are  last-in-first-out  (LIFO),  first-in-first-out 
(FIFO),  and  combination  of  LIFO  and  FIFO. 
When  water  budget  records  are  available,  the 
queueing  disciplines  can  be  used  as  models  to  allow 
the  calculation  of  residence  time  estimates.  Com- 
puter algorithms  have  been  written  for  the  purpose 
of  making  estimates  of  soil  water  residence  times  in 
a  weighable  monolith  lysimeter.  The  residence 
time  values  provided  by  such  models  can  only  be 
considered  to  be  approximations  of  the  actual  soil 
water  residence  times.  The  models  give  informa- 
tion on  the  order  of  magnitude  and  variability  of 
residence  times  of  water  in  the  soil  reservoir.  (See 
also  W90-07976)  (Author's  abstract) 
W90-07975 


EVALUATION  OF  SOIL  WATER  RESIDENCE 
TIME  IN  A  MONOLITH  LYSIMETER  FROM 
THE  APPLICATION  OF  QUEUEING  DISCI- 
PLINES TO  WATER  BUDGET  DATA  (DEMON- 
STRATION-ID. 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 
R.  F.  Gamble,  Y.  Eckstein,  and  W.  M.  Edwards. 
Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  27-49,  February  1990.  11  fig,  10  tab,  7  ref. 

Descriptors:  *Hydrologic  budget,  *Lysimeters, 
*Model  studies,  *Soil  water,  Evapotranspiration, 
Percolation,  Precipitation,  Residence  time,  Runoff. 

Soil  water  residence  time  in  a  monolith  lysimeter 
at  the  North  Appalachian  Experimental  Watershed 
was  estimated  by  applying  queueing  disciplines  to 
the  lysimeter  water  budget  data.  The  lysimeter 
contains  an  undisturbed  soil  block  measuring  ap- 
proximately 6  ft  wide,  14  ft  long  and  8  ft  deep,  and 
apermanent  grass  cover  is  maintained  on  the  soil. 
The  lysimeter  water  budget  data  used  consist  of 
monthly  totals  of  precipitation,  evapotranspiration, 
runoff  and  percolation  for  the  period  of  January, 
1947-December,  1985.  The  three  following  queue- 
ing discipline  models  were  applied  to  the  water 
budget  data:  (1)  all  of  the  water  in  the  lysimeter 
follows  first-in-first-out  (FIFO)  queueing  disci- 
pline; (2)  all  of  the  water  in  the  lysimeter  follows 
last-in-first-out  (LIFO)  queueing  discipline;  and  (3) 
discharge  by  evaportranspiration  follows  LIFO 
queueing  discipline  and  discharge  by  percolation 
follows  FIFO  queueing  discipline.  The  FIFO 
model  generated  minimum  residence  times  of  three 
months  and  maximum  residence  times  of  eleven 
months  with  approximately  half  the  assigned 
values  being  six  months  or  less.  The  LIFO  model 
generated  minimum  residence  times  of  less  than 
one  month  and  a  maximum  of  140  months.  More 
than  half  of  the  values  were  less  than  one  month. 
The  combined  LIFO-FIFO  model  generated  mini- 
mum residence  time  of  less  than  one  month  and  a 
maximum  residence  time  of  68  months  with  half  of 
the  values  being  less  than  six  months.  The  FIFO 
model  tended  to  assign  the  higher  residence  time 
values  to  water  that  entered  the  lysimeter  in  the 
summer  months,  while  the  LIFO  and  LIFO-FIFO 
models  tended  to  assign  the  high-residence  time 
values  to  water  that  entered  the  soil  in  the  winter 
months.  (See  also  W90-07975)  (Author's  abstract) 
W90-07976 


DERIVED    PDF    FOR    THE    INITIAL    SOIL 
MOISTURE  IN  A  CATCHMENT. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

J.  B.  Valdes,  M.  Diaz-Granados,  and  R.  L.  Bras. 
Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  163-176,  February  1990.  3  fig,  2  tab,  18  ref. 

Descriptors:  *Infiltration,  'Soil  water,  Exfiltration, 
Probability  distribution,  Storms. 


The  probability  distribution  of  the  initial  soil  mois- 
ture concentration  of  a  catchment  was  derived 
based  on  the  one-dimensional  infiltration-exfiltra- 
tion  process  of  a  layer  of  soil.  Analytical  expres- 
sions were  found  for  the  initial  and  final  soil  mois- 
ture concentration  during  a  storm  event.  These 
analytical  expressions  were  then  used  in  simulation 
experiments  for  different  combinations  beginning 
of  a  storm  and  its  variance.  A  beta  PDF  was  then 
fitted  to  completely  characterize  its  probability 
distribution.  Finally,  a  general  expression  for  both 
the  mean  and  the  variance  of  the  initial  soil  mois- 
ture is  given  only  on  climate  and  soil  characteris- 
tics. (Author's  abstract) 
W90-07984 


STABILITY  OF  SOIL  AGGREGATES  IN  RELA- 
TION TO  ORGANIC  CONSTITUENTS  AND 
SOIL  WATER  CONTENT. 

Canterbury  Agriculture  and  Science  Centre  (New 

Zealand). 

R.  J.  Haynes,  and  R.  S.  Swift. 

Journal  of  Soil  Science  JSSCAH,  Vol.  41,  No.  1,  p 

73-83,  March  1990.  3  fig,  4  tab,  24  ref. 

Descriptors:  *Soil  aggregates,  'Soil  organic 
matter,  *Soil  stability,  'Soil  water,  Carbohydrates, 
Cultivated  lands,  Pastures,  Soil  chemistry. 

The  effects  of  soil  organic  matter  content,  soil 
water  content  and  duration  of  wet-sieving  on  ag- 
gregate stability  of  soils  with  contrasting  cropping 
histories  were  investigated.  Long-term  pasture 
samples  had  a  greater  aggregate  stability  than  long- 
term  arable  samples.  However,  air-drying  aggre- 
gates before  wet-sieving  increased  the  aggregate 
stability  of  long-term  pasture  samples,  but  de- 
creased that  of  long-term  arable  samples.  With 
increasing  duration  of  wet-sieving,  the  proportion 
of  water-stable  aggregates  declined  until  a  near- 
constant  value  was  reached  for  each  sample.  Thus, 
within  a  sample  there  are  aggregates  possessing  a 
wide  range  of  stabilities;  with  increasing  time 
under  arable  cropping  there  is  an  increase  in  the 
proportion  of  unstable  aggregates  present,  and  the 
measured  aggregate  stability,  therefore,  declines. 
Unstable  aggregates  (defined  as  those  dispersed 
after  wet-sieving  for  1  min)  generally  had  lower 
organic  matter  content  than  stable  ones  (those  still 
intact  after  sieving  for  15  min).  The  aggregate 
stability  of  a  regrassed  site  (13  years  of  arable  plus 
2  years  of  pasture)  was  markedly  higher  than  that 
of  a  corresponding  site  from  15  years  of  arable 
cropping.  Nonetheless,  levels  of  organic  matter 
(organic  C,  total  N  and  hydrolysable  carbohy- 
drate) were  almost  identical  at  the  two  sites.  How- 
ever, aggregates  from  the  regrassed  site  did  have  a 
higher  biomass  C  and  water-extractable  carbohy- 
drate content  than  those  from  the  15-year  arable 
site.  For  a  group  of  soils  with  varying  cropping 
histories,  aggregate  stability  was  significantly  more 
closely  correlated  with  hot  water-extractable  car- 
bohydrate content  than  with  organic  C  or  hydroly- 
sable carbohydrate  content.  It  is  suggested  that  the 
hot  water-extractable  carbohydrate  fraction  may 
represent  a  pool  of  carbohydrate  involved  in  the 
formation  of  stable  aggregates.  (Author's  abstract) 
W9O-07996 


DIRECTIONAL  STRENGTH  IN  AGGREGATES 
AS  AFFECTED  BY  AGGREGATE  VOLUME 
AND  BY  A  WET/DRY  CYCLE. 

Agricultural    Research    Organization,    Bet-Dagan 
(Israel).  Inst,  of  Soils  and  Water. 
A.  Hadas. 

Journal  of  Soil  Science  JSSCAH,  Vol.  41,  No.  1,  p 
85-93,  March  1990.  1  fig,  5  tab,  17  ref.  United 
States-Israel  Binational  Agricultural  Research  and 
Development  Fund  Grant  No.  1-812-84  and  US- 
1320-87. 

Descriptors:  *Soil  aggregates,  *Soil  moisture  defi- 
ciency, 'Soil  strength,  'Soil  water,  Clays,  Density, 
Loam,  Tensile  strength. 

Reduction  of  aggregate  size  in  the  upper,  tilled  soil 
layer  as  a  result  of  one  wet/dry  cycle  was  ob- 
served for  sandy  soil  and  clay  soils.  Bulk  density  of 
aggregates  tends  to  increase  as  their  size  diminishes 
for  the  clay  after  the  wet/dry  cycle,  while  similar 
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Group  2G — Water  In  Soils 

changes  in  bulk  density  for  loam  were  observed 
only  for  aggregates  smaller  than  5.6  cm.  Slaking 
and  water-drop  impact  seem  to  be  the  major  fac- 
tors in  reducing  the  aggregate  size  of  the  sandy 
loam.  Swelling  and  shrinking  affect  clay  aggre- 
gates of  all  size  groups,  but  only  aggregates  smaller 
than  4.0  mm  for  sandy  loam.  The  tensile  strength 
of  sandy  loam  aggregates  appears  related  to  the 
axis  along  which  the  stresses  are  applied.  A  defi- 
nite directional  dependence  of  tensile  strength  was 
observed,  e.g.  the  shorter  the  axis,  the  larger  the 
tensile  strength.  The  directional  strength  depend- 
ence was  apparently  not  affected  by  one  wet/dry 
cycle.  (Author's  abstract) 
W90-07997 


POWER-FUNCTION  MODEL  FOR  THE  SOIL 
MOISTURE  CHARACTERISTIC. 

Lincoln  Coll.,  Canterbury  (New  Zealand).  Dept. 

of  Soil  Science. 

G.  D.  Buchan,  and  K.  S.  Grewal. 

Journal  of  Soil  Science  JSSCAH,  Vol.  41,  No.  1,  p 

111-117,  March  1990.  3  fig,  1  tab,  9  ref. 

Descriptors:  *Mathematical  models,  *Soil  satura- 
tion, *Soil  water,  *Soil  water  suction,  Data  collec- 
tions, Mathematical  analysis,  Mathematical  equa- 
tions, Model  testing. 

The  minimum  number  of  parameters  required  to 
model  the  unsaturated  soil  moisture  characteristic, 
relating  volumetric  water  content  (theta)  and 
matric  suction  (psi),  is  shown  to  be  two.  A  third 
parameter,  theta  =  theta  sub  s  at  saturation,  is 
required  to  define  its  saturation  limit.  The  popular 
power-function  psi/psi  sub  e  =  (theta/theta  sub  s) 
to  the  power  of  b  is  the  most  general  three-parame- 
ter model,  with  psi  normalized  by  a  notional  air- 
entry  potential,  psi  sub  e.  When  log-transformed, 
e.g.  as  In  psi  =  a  +  bln(theta/theta  sub  s),  it  gives 
a  good  fit  to  observations  over  varying  ranges  of 
psi.  Using  US,  Australian,  UK  and  New  Zealand 
data,  the  authors  show  that  a,  b  and  theta  sub  s  in 
this  formulation  are  uncorrelated  across  a  wide 
range  of  textures,  providing  a  'basis  set'  of  inde- 
pendent parameters.  An  alternative  formulation 
was  previously  used,  where  In  psi  =  a"  + 
bln(lOOtheta),  with  theta  rescaled  to  a  percentage. 
The  reported  correlation  between  a"  and  b,  which 
led  to  the  'one-parameter  model'  of  the  characteris- 
tic, is  shown  to  be  a  mathematical  artifact,  arising 
from  absorption  of  the  term-b(In(100)  +  In  psi 
sub  s)  into  a".  (Author's  abstract) 
W90-07998 


LABORATORY  STUDY  OF  THE  DISPERSION 
SCALE  EFFECT  IN  COLUMN  OUTFLOW  EX- 
PERIMENTS. 

University  of  Agriculture,  Faisalabad  (Pakistan). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08202 


APPROXIMATE  CALCULATION  OF  ADVEC- 
TIVE  GAS-PHASE  TRANSPORT  OF  14C  AT 
YUCCA  MOUNTAIN,  NEVADA. 

Lawrence  Livermore  National  Lab.,  CA.  Earth 

Sciences  Dept. 

R.  B.  Knapp. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

5,  No.  2,  p  133-154,  January  1990.  13  fig,  1  tab,  25 

ref. 

Descriptors:  *Advection,  *Hazardous  waste  dis- 
posal, *Nevada,  'Path  of  pollutants,  *Radioactiye 
waste  disposal,  *Soil  gases,  *Yucca  Mountain, 
Carbon  radioisotopes,  Differential  equations,  Dif- 
fusion, Dispersion,  Isotope  studies,  Kinematic 
wave  theory,  Kinematic  waves,  Mathematical 
analysis,  Radioactive  half-life,  Waste  characteris- 
tics, Water  transport. 

It  has  been  proposed  to  place  high-level  nuclear 
waste  in  the  unsaturated  zone  at  Yucca  Mountain, 
Nevada.  The  presence  of  such  waste  will  cause 
local  heating,  convective  fluid  circulation,  and  has 
the  potential  to  cause  release  and  transport  of 
chemicals.  A  quasilinear  partial  differential  equa- 
tion, which  describes  gas-phase  transport  of  a  14C 
kinematic  wave  through  a  porous  medium,  may  be 
applied   to  one  possible   release  scenario  at  the 


proposed  Yucca  Mountain,  Nevada,  high-level  ra- 
dioactive waste  repository.  Advection,  isotope  ex- 
change between  C02  in  a  flowing  gas  phase  and 
HC03(-)  in  a  static  aqueous  phase,  and  radioactive 
decay  are  incorporated.  The  mass  fraction  of  14C 
in  the  gas  phase  is  controlled  by  radioactive  decay. 
The  greater  the  partitioning  of  carbon  into  the 
liquid  phase,  the  greater  the  retardation  of  the  14C 
wave  velocity  and  the  greater  the  ultimate  reduc- 
tion in  the  mass  fraction  of  14C  in  the  gas  phase 
from  initial  conditions.  Partitioning  is  greatest  at 
low  temperatures  and  high  pH  values.  The  govern- 
ing equation  has  been  applied  using  conditions  that 
may  possibly  occur  at  the  proposed  Yucca  Moun- 
tain repository.  Calculations  indicate  that  the  14C 
wave  takes  about  5900  years  to  reach  the  surface 
with  a  mass  fraction  of  14C  in  the  gas  phase  equal 
to  25  ppm.  Diffusion  and  dispersion  are  not  of 
major  importance  for  these  conditions.  These  cal- 
culations are  approximate  due  to  the  number  of 
assumptions  involved.  Discharge  of  14C  into  the 
gas  phase  before  the  selected  time  would  acceler- 
ate wave  arrival  and  increase  the  amount  of  14C 
reaching  the  surface.  (Author's  abstract) 
W9O-082O3 


DISTRIBUTION  OF  DEUTERIUM  AND 
OXYGEN-18  DURING  UNSTEADY  EVAPORA- 
TION FROM  A  DRY  SOIL. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry   see   Field   2D. 

W9O-08217 


TEMPERATURE  GRADIENT  EFFECTS  ON 
STABLE  ISOTOPE  AND  CHLORIDE  PRO- 
FILES IN  DRY  SOILS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Water 
and  Land  Resources. 

C.  J.  Barnes,  G.  B.  Allison,  and  M.  W.  Hughes. 
Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 
2,  p  69-87,  December  1989.  8  fig,  1  tab,  17  ref. 

Descriptors:  *Chlorides,  'Evaporation,  *Soil 
chemistry,  *Soil  water,  *Stable  isotopes,  ♦Temper- 
ature effects,  *Temperature  gradient,  'Tracers, 
Deuterium,  Error  analysis,  Evaporation  rate,  Ex- 
perimental data,  Groundwater  movement,  Isoth- 
erms, Isotope  studies,  Model  studies,  Oxygen  iso- 
topes, Soil  moisture  deficiency,  Solute  transport, 
Theoretical  analysis,  Water  transport. 

Experimental  profiles  of  oxygen- 18  and  deuterium 
observed  after  evaporation  from  soil  were  com- 
pared with  theoretical  ones.  The  theoretical  pro- 
files are  based  on  a  simplified  version  of  previously 
presented  theory  for  nonisothermal  movement  of 
the  stable  isotopes  of  water.  Under  these  experi- 
mental conditions,  the  analytical  model  yields  an 
excellent  fit  to  the  data,  and  allows  predictions  of 
the  effects  of  a  temperature  gradient  to  be  made. 
The  theory  shows  that  errors  of  100%  or  more  in 
estimates  of  evaporation  rate  may  result  if  the 
temperature  distribution  in  the  soil  is  ignored.  A 
second  set  of  experimental  profiles  obtained  from 
sealed,  nonisothermal  tubes  was  performed.  Re- 
sults from  these  experiments  give  insights  into  the 
relative  importance  of  liquid  and  vapor  transport, 
and  differences  that  might  be  expected  between 
isotopes  and  nonvolatile  solutes  (e.g;  chlorine)  used 
as  tracers  for  determining  water  movement.  It  was 
found  that  although  the  water  content  and  stable 
isotope  profiles  rapidly  attained  steady  state,  chlo- 
ride profiles  were  far  from  equilibrium  after  nearly 
a  year.  This  implies  that  field  profiles  involving 
nonvolatile  solutes  evolve  at  vastly  different  rates 
to  those  involving  the  naturally  occurring  isotopes 
of  water.  (Author's  abstract) 
W90-08218 


MECHANISMS  OF  WATER  STORAGE  IN 
SALT  MARSH  SEDIMENTS:  THE  IMPOR- 
TANCE OF  DILATION. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

W.  K.  Nuttle,  H.  F.  Hemond,  and  K.  D. 
Stolzenbach. 
Hydrological  Processes  HYPRE3,  Vol.  4,  No.  1,  p 


1-13,  January /March  1990.  6  fig,  30  ref.  National 
Science  Foundation  grant  BSR  8306433,  and  Sea 
Grant  NA84AA-D-00046. 

Descriptors:  *Marine  sediments,  'Salt  marshes, 
•Soil  aeration,  'Soil  water,  *Water  storage,  •Wet- 
lands, Coastal  marshes,  Evapotranspiration,  Infil- 
tration, Marsh  plants,  Massachusetts,  Nutrient 
transport,  Plant  physiology,  Sediments,  Soil 
shrinking,  Soil  swelling. 

Water  storage  in  salt  marsh  sediments  has  become 
an  important  factor  in  studies  of  nutrient  dynamics 
and  plant  physiology.  Direct  observation  of  sur- 
face displacement  in  two  New  England  salt 
marshes  shows  that  shrinking  and  swelling  of  the 
sediment  is  an  important  mechanism  for  water 
storage.  This  mechanism  accounts  for  20  percent 
of  the  total  change  in  water  content  of  the  sedi- 
ment in  Belle  Isle  Marsh,  Massachusetts,  and  for  as 
much  as  36  percent  and  86  percent  of  the  total  at 
separate  sites  in  Sippewissett  Marsh,  Massachu- 
setts. Swelling  in  response  to  infiltration  appears  to 
follow  the  Hemond  infiltration  model.  Shrinkage 
decreases  the  aeration  of  the  sediment  compared  to 
soils  that  do  not  shrink,  and  reduced  aeration  rep- 
resents a  physiological  stress  to  vegetation.  For  a 
given  depth  of  water  loss,  e.g.  one  day's  evapo- 
transpiration, more  shrinkage,  less  aeration,  and 
higher  stresses  on  vegetation  will  occur  in  deeper 
sediment  deposits.  (Author's  abstract) 
W90-08324 


TRIALS  OF  AN  ACOUSTIC  METHOD  OF 
MEASURING  PIEZOMETRIC  LEVELS  IN 
STANDPIPES. 

Transport  and  Road  Research  Lab.,  Crowthorne 

(England).  Overseas  Unit. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-08326 


SIMULATION   OF  CHEMICAL  TRANSPORT 
IN  UNSATURATED  SOIL. 

Bechtel  Environmental,  Inc.,  Oak  Ridge,  TN. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08340 


IMPORTANCE  OF  CLIMATOLOGICAL  VARI- 
ABILITY AND  THE  RATE  AT  WHICH  WASTE 
IS  ADDED  TO  MODELING  WATER  BUDGET 
OF  LANDFILLS. 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-08562 


SENSITIVITY  OF  EVAPOTRANSPIRATION 
AND  SOIL  MOISTURE  TO  POSSIBLE  CLI- 
MATIC CHANGES. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see   Field   2D. 

W90-08582 


SOIL  MOISTURE  DYNAMICS  IN  SOUTH- 
CENTRAL  SWEDEN  IN  A  100  YEAR  PERSPEC- 
TIVE. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

L.  Andersson. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  252-261,  5  fig, 

13  ref. 

Descriptors:  *Model  studies,  *Soil  water, 
•Sweden,  100-year  perspective,  Anthropogenic  ef- 
fects, Discharge  area,  Fluctuations,  Geographic 
information  systems,  Moisture  deficits,  Recharge 
basins. 

Interannual  fluctuations  of  soil  moisture  deficits  in 
south-central  Sweden  were  analyzed  in  a  100  year 
perspective  with  the  help  of  a  dynamic  water 
partitioning  model.  Considerable  fluctuations  of  10, 
30,  and  50-year  mean  deficits,  a  general  secular 
trend  towards  higher  summer  deficits  and  larger 
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actuations  around  the  median  were  revealed.  In 
$ht  of  the  critical  importance  of  the  choice  of 
■ne  period,  the  concepts  of  return  and  standard 
:riods  were  challenged.  A  Geographical  Informa- 
Dn  System  (GIS)  was  used  to  detect  alterations  of 
«  spatial  distribution  of  areas  with  different  prob- 
>ility  to  act  as  recharge  or  discharge  areas.  Wet- 
ss  impacting  human  interventions  were  shown 
i,  on  average,  have  caused  a  slight  desiccation  of 
ie  landscape  although  the  impacts  locally  could 
:  large.  (See  also  W90-08565)  (Author's  abstract) 
'90-08583 


IONITORING  OF  VEGETATION  PERIOD 
OURSE  OF  SOIL  MOISTURE  BASED  ON 
1EASUREMENTS  AND  EVALUATION  IN 
UNGARY. 

ozponti  Meteorologiai  Intezet,  Budapest  (Hunga- 

')• 

.  Dunkel. 

>J:  Conference  on  Climate  and  Water.  Volume  I. 

sptember  11-15,  Helsinki,  Finland.  Valtion  Paina- 

iskeskus,  Helsinki,  Finland.  1989.  p  262-271,  4  fig, 

ref. 

lescriptors:  'Hungary,  "Soil  water,  'Soil-water- 
lant  relationships,  'Transpiration,  Agriculture, 
bought,  Gravimetric  methods,  Hydrologic  data. 

our  years  ago  a  network  was  established  for 
lonitoring  the  soil  moisture.  The  annual  variabili- 
'  of  the  soil  moisture  was  measured  using  gravi- 
letric  and  neutron  sonde.  For  calculation  of  the 
)il  moisture  expressed  in  precipitation  units  a 
mple  method  using  soil  moisture  and  transpira- 
on  values  measured  at  the  Agrometeorological 
toservatory  of  Szarvas  in  the  southeast  part  of 
[ungary  was  used.  The  measurements  were  made 
nder  typical  plain  circumstances  in  the  main  agri- 
jltural  area  of  the  country.  It  was  found  that 
uring  the  vegetation  period  the  water  content 
ecreases  to  the  wilting  point  in  almost  every  year, 
lie  soil  moisture  content  provides  useful  informa- 
on  for  agricultural  purposes  in  a  country  like 
[ungary  where  droughts  are  frequently  recorded. 
5ee  also  W90-08565)  (Author's  abstract) 
/90-08584 


STTMATION  OF  AVAILABLE  WATER- 
IOLDING  CAPACITY  OF  SOILS  IN  EUROPE. 

iternational    Soil    Reference    and    Information 

Centre,  Wageningen  (Netherlands). 

1.  Groenendijk. 

N:  Conference  on  Climate  and  Water.  Volume  I. 

eptember  11-15,  Helsinki,  Finland.  Valtion  Paina- 

iskeskus,  Helsinki,  Finland.  1989.  p  293-299,  1  fig, 

tab,  Href. 

)escriptors:  'Europe,  'Soil  moisture  retention, 
Soil  types,  'Soil  water,  Agriculture,  Climates, 
Irop  rooting  depth,  Mapping,  Rhizosphere,  Soil 
:xture. 

ls  a  contribution  to  an  agro-climate  study,  a 
imple  method  was  set  up  to  estimate  the  available 
fater-holding  capacity  (AWC)  of  soils  in  Europe. 
loil  data  taken  from  maps  were  stored  in  of  a  1/2  x 
/2  degree  grid.  For  each  gridcell  three  dominant 
oil  types  were  recorded,  with  information  on  top- 
oil  texture,  stoniness  and  slope.  The  data  set 
overs  the  European  territory  up  to  the  44th 
legree  of  longitude.  The  method  suggested  for 
stimating  AWC  is  based  on  texture-available  re- 
erve  relations,  given  in  the  literature.  The  crop 
ooting  depth  determines  the  thickness  of  the  soil 
lyer  contributing  to  the  AWC.  The  rooting  depth 
an  be  derived  from  the  soil  type,  and  a  reduction 
actor  is  proposed  for  stony  soils.  (See  also  W90- 
18565)  (Author's  abstract) 
V90-08587 


5H.  Lakes 


5RIE  AND  CAMPBELL  LAKES.  FINAL 
IEPORT:  RESTORATION  IMPLEMENTA- 
riON  AND  EVALUATION. 

Untranco  Engineers,  Inc.,  Kirkland,  WA. 

'or  primary  bibliographic   entry  see  Field   5G. 

V90-07508 


HYDE        PARK        LAKE        RESTORATION 
PROJECT,  NIAGARA  FALLS,  NEW  YORK. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

For  primary  bibliographic   entry   see   Field   5G 
W90-07509 


DEVELOPMENT  OF  CRITICAL  LIFE  STAGE 

ASSAYS:  TERATOGENIC  EFFECTS  OF  ASH 

BASIN      EFFLUENT      COMPONENTS      ON 

FRESHWATER    FISH,    GAMBUSIA    AFFINIS 

AND  DAPHNIA. 

Voorhees  Coll.,  Denmark,  SC. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-07511 


GORTON  POND,  WARWICK,  RHODE 
ISLAND,  LAKE  RESTORATION  PROJECT. 
PHASE  I:  DIAGNOSTIC/FEASIBILITY 
STUDY. 

Keyes  Associates,  Providence,  RI. 

For  primary  bibliographic  entry   see   Field   5G. 

W90-07512 


LAKE       RONKONKOMA      CLEAN       LAKES 
STUDY. 

Suffolk  County  Dept.  of  Health  Services,  Haup- 

pauge,  NY. 

For  primary  bibliographic   entry  see   Field   5G. 

W90-07515 


LAKE  SACAJAWEA  RESTORATION 

PROJECT,  CITY  OF  LONGVIEW,  WASHING- 
TON. 

Gibbs  and  Olson,  Inc.,  Longview,  WA. 

For  primary  bibliographic   entry   see   Field   5G. 

W90-07516 


DELAVAN  LAKE:  A  RECOVERY  AND  MAN- 
AGEMENT STUDY.  WATER  RESOURCES 
MANAGEMENT  WORKSHOP. 

Wisconsin  Univ.-Madison.  Inst,  for  Environmental 

Studies. 

For  primary   bibliographic   entry  see  Field   5G 

W90-07517 


RD/ER  ECOSYSTEMS:  ECOLOGICAL  CON- 
CEPTS AND  DYNAMICS. 

Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  3-19,  12  fig,  2  tab,  57 
ref. 

Descriptors:  'Ecosystems,  'Rivers,  Cycling  nutri- 
ents, Denitrification,  Detritus,  Drainage  area, 
Flood  plains,  Fluvial  sediments,  Geochemistry, 
Nutrients,  Organic  matter,  River  flow,  Stream 
biota,  Surface-groundwater  relations. 

For  larger  rivers,  the  primary  characteristic  to 
consider  for  understanding  ecosystem  dynamics  is 
the  variety  of  interactions  between  the  channel  and 
the  floodplain.  The  importance  of  these  interac- 
tions has  long  been  recognized.  A  simple  diagram 
shows  that  they  act  in  three  spatial  dimensions: 
longitudinal,  vertical,  and  cross-sectional.  A  fourth 
dimension,  time,  also  has  an  effect,  during  flood- 
ing, for  example.  To  consider  the  processes  that 
govern  the  dynamics  of  flowing-water  ecosystems, 
three  hierarchical  levels  are  considered:  (1)  the 
microhabitat  scale  allows  a  consideration  of  micro- 
bial processing  and  nutrient  dynamics;  (2)  the 
stream  scale  relates  to  the  river  continuum  con- 
cept; and  (3)  the  landscape  scale  is  needed  to 
consider  the  dynamics  of  the  fluvial  corridor,  the 
floodplain  as  a  whole.  In  temperate  climates,  the 
development  begins  in  the  autumn,  at  the  time 
when  the  fallen  leaves  from  the  riverside  vegeta- 
tion accumulate  in  the  watercourses.  In  the  case  of 
a  relatively  conservative  element,  phosphorus, 
originating  on  the  catchment,  the  length  of  a  spiral 
can  be  defined.  The  length  represents  the  average 
distance  covered  on  its  way  downstream  by  a 
nutrient  atom  during  a  cycle.  A  rapid  recycling. 


resulting  from  high  biological  activity  associated 
with  a  slowing  of  the  downstream  movement,  re- 
sults in  a  shortening  of  the  spiral  loops.  Interac- 
tions between  the  river  channel  and  the  floodplain 
area  occur  via  the  filtering  action  of  the  riparian 
woods.  The  riverine  forests,  a  remainder  of  the 
original  alluvial  forest,  form  a  safety  barrier  be- 
tween the  groundwater  and  surface  waters.  The 
disappearance  of  nitrates  from  the  groundwater 
during  its  passage  through  the  shoreline  forest 
leads  to  a  major  reduction  in  concentrations  be- 
tween the  aquifer  of  the  agricultural  areas  and  the 
river  water.  This  reduction  is  the  result  of  a  micro- 
bial denitrification  of  which  the  rates  measured-up 
to  50  mg  N2/sq  m/d--are  much  higher  than  those 
obtained  in  other  natural  ecosystems.  (See  also 
W90-07522)  (Lantz-PTT) 
W90-07523 


SPECIAL  FEATURES  OF  LAKE  ECOSYS- 
TEMS. 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
J.  Capblancq. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  21-34,  4  fig,  26  ref. 

Descriptors:  'Ecosystems,  'Lakes,  'Limnology, 
'Path  of  pollutants,  Algae,  Biodegradation,  Bio- 
mass,  Carbon  cycle,  Cycling  nutrients,  Nitrogen, 
Nutrients,  Organic  matter,  Phosphorus,  Photosyn- 
thesis. 

Lakes  have  long  been  considered  as  prototypes  of 
ecosystems,  i.e.,  more  or  less  closed  units,  well 
defined  physically,  and  characterized  by  a  certain 
functional  autonomy.  As  for  any  ecosystem,  over- 
all function  is  based  on  the  dependence  and  inter- 
dependence of  the  various  communities  of  living 
organisms  and  their  interactions  with  the  abiotic 
environment.  The  overall  functional  metabolism 
can  be  divided  into  two  main  parts:  (1)  photosyn- 
thesis production  of  organic  material  by  autotro- 
phic organisms;  and  (2)  consumption  and  degrada- 
tion (respiration)  of  this  organic  material  by  heter- 
otrophs  (animals,  microbes)  with  the  concomitant 
recycling  (mineralization)  of  nutrients.  Lakes  are 
open  systems  continuously  supplied  with  inorganic 
and  organic  matter,  either  dissolved  or  suspended 
in  the  water  flowing  in  from  the  water  basin. 
There  is  also  continuous  exchange  with  the  atmos- 
phere (gas  and  heat)  and  with  sediments.  A  lake  is 
intimately  coupled  with  its  watershed;  it  can  be 
considered  as  a  part  of  the  catchment  ecosystem 
where  it  operates  as  a  retention  zone  for  compo- 
nents transported  from  the  land  due  to  the  greatly 
reduced  transportation  power  of  the  water.  The 
circulation  of  elements  carried  from  the  water 
basin  is  controlled  not  only  by  physical  processes 
depending  on  turbulence  (eddy  diffusion,  sedimen- 
tation, resuspension,  or  advection),  but  also  by 
biological  activity.  Exchanges  of  matter  between 
water,  organisms,  and  sediments  are  intimately 
linked  to  the  carbon  cycle  which  impinges  directly 
and  indirectly  on  the  cycles  of  numerous  other 
elements.  The  major  part  of  the  carbon  in  a  lake 
comes  from  a  combination  of  the  input  from  the 
water  basin  and  the  autochthonous  primary  pro- 
duction. The  input  is  essentially  made  up  of  resi- 
dues of  terrestrial  vegetation  carried  in  from  the 
water  basin.  These  more  or  less  degraded  materials 
are  relatively  refractory,  and  they  participate  both 
directly  in  biological  processes  and  indirectly,  by 
reducing  light  penetration  as  well  as  by  their  abili- 
ty to  form  complexes  with  many  ions.  The  biomass 
of  phytoplankton  produced  in  a  lake  depends  on 
the  amounts  of  nutrients  available.  It  has  been 
found  that:  (1)  the  rate  of  diffusion  of  atmospheric 
C02  is  sufficient  to  sustain  the  C  requirements  of 
increased  phytoplankton  biomass  in  phosphate-en- 
riched experimental  lakes;  (2)  a  low  N/P  ratio 
favors  the  development  of  N-fixing,  filamentous 
blue-green  algae;  and  (3)  the  exhaustion  of  silica 
due  to  a  large  growth  of  diatoms  leads  to  their 
replacement  by  nonsilica-containing  algae.  (See 
also  W90-07522)  (Lantz-PTT) 
W90-07524 


FACTORS  AFFECTING  SOURCES  AND  FATE 
OF  PERSISTENT  TOXIC  ORGANIC  CHEMI- 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

CALS:  EXAMPLES  FROM  THE  LAURENTIAN 
GREAT  LAKES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W9O-07533 


HANDBOOK  OF  LIMNOLOGY. 

Freiburg  Univ.  (Germany,  F.R.). 

J   Schwocrfoc] 

John  Wiley  and  Sons,  New  York,  New  York.  1987. 

228p.  Translated  by  B.  Hemmings. 

Descriptors:  'Handbooks,  *Lake  restoration, 
•Limnology,  Flow  profiles,  Lakes,  Light  penetra- 
tion, Organic  compounds,  Physicochemical  prop- 
erties, Primary  productivity,  Seasonal  variation, 
Streamflow,  Streams,  Wastewater  treatment, 
Water  pollution  control,  Water  pollution  effects. 

This  textbook  of  limnology  covers  both  theoretical 
and  applied  knowledge.  Much  of  the  newer  materi- 
al is  concerned  with  the  limnology  of  flowing 
streams,  the  process  of  primary  production, 
sewage  treatment,  and  lake  restoration  measures. 
The  coverage  also  includes  a  description  of  the 
physicochemical  properties  of  water,  the  effects  of 
seasonal  changes,  and  the  effect  of  light  stratifica- 
tion and  flow  upon  the  distribution  of  species  and 
biochemical  activities.  The  effects  of  organic  pollu- 
tion on  inland  waters  and  methods  for  water  pollu- 
tion control.  (Lantz-PTT) 
W9O-07550 


INFLUENCE  OF  LAKE  RESTORATION  MEAS- 
URES ON  WATER  QUALITY  AND  WATER 
QUANTITY  IN  BLUE  LAKE,  IOWA.  OXBOW 
LAKE  STUDY:  PHASE  D3. 

Iowa  State  Water  Resources  Research  Inst.,  Ames. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-07556 


WAPATO  LAKE  RESTORATION:  A  DISCUS- 
SION OF  DESIGN  CONSIDERATIONS,  CON- 
STRUCTION TECHNIQUES  AND  PERFORM- 
ANCE MONITORING. 

Entranco  Engineers,  Inc.,  Kirkland,  WA. 

For  primary  bibliographic  entry  see  Field   5G. 

W90-07559 


RESTORATION  OF  THE  POND  IN  CENTRAL 
PARK,  MANHATTAN,  NEW  YORK  CTTY. 

New  York  City  Dept.  of  Parks  and  Recreation. 

Capital  Projects  Div. 

For  primary  bibliographic   entry  see  Field   5G. 

W90-07563 


CHLORINE-36  TRACING  OF  SALINITY 
SOURCES  IN  THE  DRY  VALLEYS  OF  VICTO- 
RIA LAND,  ANTARCTICA. 

New  Mexico   Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-07569 


EFFECTS  OF  MULITPLE  DISTURBANCE  ON 
MACROINVERTEBRATE  COMMUNITIES  IN 
THE  ACHERON  RIVER,  VICTORIA. 

Monash   Univ.,   Clayton   (Australia).   Centre   for 

Stream  Ecology. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-O7648 


APPLICATION  OF  A  GUARANTEED  REGRES- 
SION MODEL  TO  TROPHIC  INTERACTION 
IN  AN  AQUATIC  SYSTEM. 

South  Bohemian  Biological  Centre,  Ceske  Budejo- 

vice  (Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  7C. 

W90-07651 


BIOCHEMICAL  OXYGEN  DEMAND  AND 
ALGAE:  FRACTIONATION  OF  PHYTO- 
PLANKTON  AND  NONPHYTOPLANKTON 
RESPIRATION  IN  A  LARGE  RTVER. 


Colorado  School  of  Mines,  Golden.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering  Ecology. 
R.  R.  H.  Cohen. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  4,  p  671-678,  April  1990.  7  fig,  3  tab,  45  ref. 

Descriptors:  'Algae,  'Biochemical  oxygen 
demand,  'Chlorophyll  a,  'Dissolved  oxygen,  *Eu- 
trophication,  'Primary  productivity,  Data  inter- 
pretation, Mass  balance  equations,  Phytoplankton, 
Respiration,  River  ecology. 

Mass  balance  equations  for  dissolved  oxygen  in 
streams  are  formulated  to  account  for,  among 
other  variables,  algal  respiration  (R),  and  bio- 
chemical oxygen  demand  (BOD).  The  oxygen  con- 
sumption measured  in  primary  productivity-respi- 
ration analyses  is  not  R  but  is  total  community 
oxygen  consumption  (TCOC),  and  BOD  measure- 
ments are  complicated  by  undefined  algal  compo- 
nents. Ultimate  BOD  was  found  to  be  0.24  mg  of 
oxygen  consumed  per  microgram  chlorophyll  a 
and  carbonaceous  BOD  was  0.20  per  microgram 
chlorophyll  a  in  excess  of  background  BOD.  The 
results  were  similar  for  live  and  dead  algae.  Phyto- 
plankton respiration  was  fractionated  from  non- 
phytoplankton  oxygen  consumption  (NPOC)  by 
the  regression  of  respiration  against  chlorophyll  a 
to  obtain  a  y  intercept  of  zero  chlorophyll.  The 
intercepts,  NPOC,  closely  matched  oxygen  con- 
sumption measured  when  phytoplankton  biomass 
was  very  low.  Phytoplankton  respiration,  calculat- 
ed as  the  residual  of  the  difference  between  TCOC 
and  NPOC,  ranged  from  0.2  to  1.5  (mean  =  0.88) 
mg  oxygen  per  mg  chlorophyll  a  per  hour,  close  to 
the  literature  value  of  1  (in  cultures).  Depth-inte- 
grated (DI)  phytoplankton  respiration  was  1/4  to 
1/3  of  DI  gross  primary  productivity  and  1-3%  of 
maximum  primary  productivity.  The  separation  of 
phytoplankton  R  and  NPOC  permitted  the  demon- 
stration that  R  probably  is  not  a  simple  function  of 
productivity.  (Author's  abstract) 
W9O-07675 


EFFECTS    OF    HEDGING    ON    RESERVOTR 
PERFORMANCE. 

Technical  Univ.  of  Istanbul  (Turkey).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-07679 


MINERALIZATION  OF  SURFACTANTS  BY 
THE  MICROBIOTA  OF  SUBMERGED  PLANT 
DETRITUS. 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-07687 


ENUMERATION  AND  BIOMASS  ESTIMA- 
TION OF  PLANKTONIC  BACTERIA  AND  VI- 
RUSES BY  TRANSMISSION  ELECTRON  MI- 
CROSCOPY. 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 

and  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-07688 


DTEL  NITROGEN  FIXATION  BY  CYANOBAC- 
TERIAL  SURFACE  BLOOM  IN  SANCTUARY 
LAKE,  PENNSYLVANIA. 

State  Univ.  of  New  York  Coll.  at  Fredonia.  Envi- 
ronmental Resources  Center. 
T.  A.  Storch,  G.  W.  Saunders,  and  M.  L. 
Ostrofsky. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  56,  No.  2,  p  466-471,  February 
1990.  5  fig,  31  ref. 

Descriptors:  'Algal  blooms,  'Cyanophyta,  'Eutro- 
phic  lakes,  'Limnology,  'Nitrogen  fixation,  'Penn- 
sylvania, Dissolved  oxygen,  Photosynthesis,  Tem- 
poral variation. 

Diel  nitrogen  fixation  studies  were  conducted  with 
assemblages  of  cyanobacteria  sampled  from  surface 
blooms  on  Sanctuary  Lake,  PA.  The  studies  were 
conducted  between  July  and  September  of  1982  to 
1985  by  using  the  acetylene  reduction  technique. 


Assemblages  with  the  lowest  cell  concentrations 
(900,000  to  1,000,000  cells  per  mL)  exhibited  nitro- 
gen fixation  activity  throughout  the  day,  with  max- 
imum fixation  rates  occurring  in  mid  to  late  after- 
noon; fixation  proceeded  throughout  the  night  at 
rates  equivalent  to  23  to  28%  of  the  afternoon 
maximum.  In  studies  conducted  with  the  highest 
cell  concentrations  (3,700,000  to  6,700,000  cells  per 
mL),  fixation  rates  reached  maximum  values  in  mid 
to  late  morning.  The  rates  declined  rapidly 
throughout  the  midday  period  and  subsequently 
ceased  from  late  afternoon  until  sunrise  on  the 
following  day.  The  afternoon  decline  and  cessation 
of  fixation  exhibited  by  high  cell  concentrations 
correlated  with  photosynthetically  induced  low 
total  carbon  dioxide  (C02)  and  supersaturating 
oxygen  (02)  concentrations.  The  midday  decline 
could  be  prevented  and  partially  reversed  by  ex- 
perimentally lowering  02  and  increasing  total  C02 
concentrations.  Under  experimental  conditions 
which  simultaneously  prevented  supersaturating 
02  concentrations  and  maintained  high  total  C02 
availability,  nitrogen  fixation  continued  throughout 
the  solar  day,  with  maximum  rates  occurring  at 
midday.  These  observations  indicate  that  temporal 
changes  in  photosynthetic  activity  may  affect  diel 
fluctuations  in  nitrogen  fixation.  (Author's  ab- 
stract) 
W90-07691 


BACTERIAL  PRODUCTION  AND  GROWTH 
RATE  ESTIMATION  FROM  (H3)THYMIDINE 
INCORPORATION  FOR  ATTACHED  AND 
FREE-LTVTNG  BACTERIA  IN  AQUATIC  SYS- 
TEMS. 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 
de  Microbiologia  e  Inmunologia. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-07692 


SEASONALITY  OF  PLANKTONIC  CILIATED 
PROTOZOA  IN  20  SUBTROPICAL  FLORIDA 
LAKES  OF  VARYING  TROPHIC  STATE. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

J.  R.  Beaver,  and  T.  L.  Crisman. 

Hydrobiologia  HYDRB8,  Vol.  190,  No.  2,  p  127- 

135,  February  1990.  5  fig,  1  tab,  36  ref. 

Descriptors:  'Eutrophic  lakes,  'Florida,  'Limnol- 
ogy, 'Oligotrophic  lakes,  'Protozoa,  'Zooplank- 
ton,  Biomass,  Seasonal  variation,  Subtropical  re- 
gions, Trophic  level. 

The  planktonic  ciliate  populations  of  20  Florida 
lakes  ranging  from  oligotrophic  to  hypereutrophic 
were  examined  monthly  for  one  year.  Oligotrophic 
lakes  displayed  abundance  peaks  during  fall  mixis 
and  biomass  peaks  in  late  winter  and  fall.  Mesotro- 
phic  systems  exhibited  a  spring-fall  bimodality  in 
ciliate  abundance  with  a  biomass  maxima  occur- 
ring during  fall.  Eutrophic/hypereutrophic  lakes 
had  pronounced  abundance  and  biomass  maxima 
during  summer,  with  the  large  ciliates  Plagioplya 
nasuta  and  Paramecium  trichium  often  contribut- 
ing heavily  to  the  midsummer  biomass  peak.  Mem- 
bers of  the  Oligotrichida  numerically  dominated 
abundance  and  biomass  peaks  in  oligotrophic  lakes 
while  the  Scuticociliatida  dominated  the  communi- 
ties of  higher  trophic  states.  Total  ciliate  abun- 
dance and  biomass  were  strongly  correlated  with 
chlorophyll  a  concentrations  as  were  various  cili- 
ate taxonomic  groups.  It  is  apparent  from  the  data 
that  seasonal  trends  of  major  ciliate  orders  are  a 
function  of  trophic  state  for  Florida  lakes,  and  it  is 
likely  that  subtropical  thermal  regimes  and  lake 
depth  largely  determine  suitability  of  food  re- 
sources. Departures  from  these  generalized 
schemes  usually  occurred  in  the  shallowest  lakes  of 
each  subset  and  were  coincident  with  destratifica- 
tion  during  the  normal  period  of  stratification. 
Although  temperature  shows  a  weak  but  signifi- 
cant relationship  with  major  ciliate  components,  il 
is  felt  that  temperature  has  a  direct  influence  or 
ciliate  seasonal  dynamics  only  in  the  most  produc- 
tive Florida  systems  that  are  often  holomictic. 
(Vernooy-PTT) 
W90-O7694 
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WATER  CYCLE— Field  2 


Lakes — Group  2H 


(E  LEVEL  INFLUENCES  ON  SEDIMENT 
D  NUTRIENT  RETENTION  IN  A  LAKE- 
E  WETLAND. 

mont  Univ.,  Burlington.  School  of  Natural  Re- 
xes. 

.  Clausen,  and  G.  D.  Johnson, 
mal  of  Environmental  Quality  JEVQAA,  Vol. 
No.    1,  p  83-88,   1990.   7  fig,  2  tab,  27  ref. 

eriptors:  *Lakes,  'Limnology,  'Nutrient  trans- 
t,  'Sediment  transport,  'Water  level  fluctua- 
s,  'Wetlands,  Lake  Champlain,  Nitrogen,  Path 
idlutants,  Phosphorus,  Seasonal  variation,  Sus- 
ded  solids,  Vermont,  Water  sampling. 

e  levels,  sediment  and  nutrient  retention,  and 
ys  were  studied  in  a  180-ha  wetland  adjacent  to 
e  Champlain,  VT,  to  assess  the  role  of  lake 
:1s  on  sediment  and  nutrient  retention  within 
wetland.  This  wetland  received  both  point  and 
point  sources  of  nutrients.  Input,  output,  and 
lin- wetland  water  samples  were  collected  at  15 
>,  and  flows  were  measured  nine  times  in  1983 
ike  levels  varying  over  2  meters.  The  ratio  of 
land  inflow  to  outflow  was  related  to  changes 
ike  levels.  During  spring,  the  concentrations  of 
J  suspended  solids,  total  P,  and  total  Kjeldahl 
hroughout  the  wetland  were  lower  than  during 
imer  and  fall  periods.  Wetland  outlet  concen- 
ions  decreased  with  rising  lake  levels.  When 
land  inflows  exceeded  outflow,  there  was  a  net 
is  retention  of  total  suspended  solids,  total  P, 

total  Kjeldahl  N.  Exports  from  the  wetland 
reased  as  lake  level  increased.  The  sediment 

nutrient  treatment  capacity  of  this  lakeside 
land  appeared  to  be  dominated  by  hydrologic 
uences.  (Author's  abstract) 
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LATTVE  EFFECTS  OF  ENRICHMENT  AND 
[MATE  CHANGE  ON  THE  LONG-TERM 
NAMICS  OF  DAPHNIA  IN  ESTHWAITE 
TER,  CUMBRIA. 

shwater    Biological    Association,     Ambleside 

gland).  Windermere  Lab. 

■  primary  bibliographic  entry  see  Field  5C. 

0-07713 


ANGES  IN  PHYTOPLANKTON  OVER  VAR- 

JS  TIME  SCALES  IN  A  SHALLOW,  EUTRO- 

IC:    THE    LOCH    LEVEN    EXPERIENCE 

IH  SPECIAL  REFERENCE  TO  THE  INFLU- 

CE  OF  FLUSHING  RATE. 

E.  Bailey-Watts,  A.  Kirika,  L.  May,  and  D.  H. 

es. 

shwater  Biology  FWBLAB,  Vol.  23,  No.  1,  p 

111,  February  1990.  19  fig,  74  ref. 

scriptors:  'Eutrophic  lakes,  'Limnology,  'Loch 
/en,  'Phytoplankton,  'Scotland,  'Water  pollu- 
i  effects,  Algae,  Flushing  rate,  Historical  varia- 
i,  Nutrients,  Seasonal  variation,  Species  compo- 
3n,  Temperature,  Weather,  Zooplankton. 

:  pattern  of  fluctuations  in  the  total  biomass  and 
cies  composition  of  phytoplankton  in  the  shal- 
i,  eutrophic  Loch  Leven  exhibits  considerable 
:r-annual  and  within-year  variability.  Neverthe- 
:,  studies  over  the  18-year  period  reviewed 
68-1985)  show  that  many  of  the  observed 
inges  can  be  explained  in  terms  of  light  regimes 
I  the  concentrations  and  fluxes  of  nutrients.  On 
:asion,  the  incidence  of  fungal  parasitism  and  of 
itozoan,  rotiferan  and  crustacean  grazing  is  also 
jortant  Changes  in  annual  mean  algal  biomass 
m  very  high  levels  in  the  late  1960s  and  early 
'0s  to  somewhat  lower  levels  in  the  late  1970s, 
lowed  by  occasional  high  peaks  in  the  present 
:ade,  are  attributed  to  shifts  in  phosphorus  load- 
-particularly  from  a  P-rich  industrial  source.  In 
te  of  complex  and  erratic  sequences  was  algal 
cies,  seasonal  patterns  in  the  size  distribution  of 
phytoplankton  assemblage  have  been  identi- 
J.  The  potential  importance  of  the  weather  is 
flighted  as  one  of  the  possible  causes  of  the 
:gular  appearance  of  algal  species.  The  influence 
the  weather  on  phytoplankton  sequences  is  ex- 
ired  by  comparing  records  of  monthly  flushing 
e  values  with  time-series  data  on  aspects  of  the 
latic  environment  and  plankton  populations, 
e  preliminary  assessment  suggests  that  variation 


in  flushing  rate  has  a  considerable  effect  on  tem- 
perature regimes  and  the  supplies  and  in-loch  dy- 
namics of  nutrients;  through  such  changes,  flushing 
rate  controls  major  features  of  phytoplankton  suc- 
cession such  as  temporal  abundance  of  diatoms,  as 
well  as  detailed  sequences  of  events  relating  to  the 
development  and  collapse  of  particular  algal  spe- 
cies-and,  as  a  consequence,  of  the  animals  preying 
on  them.  (Author's  abstract) 
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LONG-TERM  INVESTIGATIONS  OF  TROPH- 
IC RELATIONSHIPS  IN  SOUTHERN  CHALK 
STREAMS. 

Freshwater    Biological     Association,    Ambleside 

(England).  Windermere  Lab. 

M.  Ladle. 

Freshwater  Biology  FWBLAB,  Vol.  23,  No.  1,  p 

113-117,  February  1990.  3  fig,  14  ref. 

Descriptors:  'England,  'Monitoring,  'Stream 
biota,  Chalk  streams,  Field  studies,  Trophic  level, 
Water  chemistry. 

Since  the  commencement  of  freshwater  science  in 
England,  the  understanding  of  the  mechanisms  by 
which  producers  and  consumers  interrelate  has 
increased  greatly.  Information  is  required  basically 
on  three  levels:  (1)  Short-term  laboratory  and  field 
studies  designed  to  provide  detailed  data  on  as- 
pects such  as  habitat  selection,  growth,  feeding 
behavior,  etc.;  (2)  Investigation  of  patterns  of 
change  which  show  periodicities  of  weeks,  months 
or  even  a  few  years  associated  with  the  life  cycles 
of  many  plants  and  animals  and  with  the  seasonal 
variations  in  physical  and  chemical  parameters;  (3) 
Long-term  surveillance  and  monitoring,  often  in  a 
superficial  manner,  of  particular  aspects  of  river 
ecology  in  order  to  detect  trends  of  change  or 
patterns  of  variation  over  tens  or  hundreds  of  years 
and,  if  possible,  to  relate  these  to  recorded  climatic 
changes.  Long-term  data  collection,  in  the  scale  of 
human  longevity,  is  most  appropriate  to  phenom- 
ena which  show  readily  identifiable  periodic 
maxima  or  minima  or  which  occur  at  well  defined 
times  (for  example  the  discharge  of  a  river  or  the 
start  and  finish  of  flow  in  a  winterbourne).  Alterna- 
tively, information  which  is  amenable  to  automatic 
or  semi-automatic  monitoring  (temperature,  water 
chemistry,  fish  migration)  or  integrated  sampling 
(insect  abundance,  annual  removal  of  cut  water 
weeds)  may  also  provide  valuable  evidence  of 
long-term  change.  (Author's  abstract) 
W90-07715 


NETWORK  FOR  LONG-TERM  ECOLOGICAL 
RESEARCH  IN  THE  UNITED  STATES. 

Wisconsin  Univ.-Madison.  Center  for  Limnology. 
J.  J.  Magnuson,  and  C.  J.  Bowser. 
Freshwater  Biology  FWBLAB,  Vol.  23,  No.  1,  p 
137-143,  February  1990.  2  fig,  1  tab,  18  ref.  NSF 
Grant  BS8514330. 

Descriptors:  'Aquatic  habitats,  'Data  acquisition, 
'Ecosystems,  'Interdisciplinary  studies,  'Net- 
works, 'Research  facilities,  'United  States,  Eco- 
logical research,  Lakes,  Limnology,  Playas, 
Streams,  Wetlands. 

A  network  of  seventeen  long-term  ecological  re- 
search (LTER)  sites  funded  by  the  National  Sci- 
ence Foundation  (NSF)  and  spanning  sites  in  arctic 
to  tropical  climates,  low  to  high  altitudes  and  wet 
to  dry  environments,  provides  evidence  for  the 
increasing  popularity  of  sustained  ecological  re- 
search in  the  U.S.A.  The  sites  function  as  regional 
or  national  facilities  for  long-term  research  as  well 
as  for  comparative  and  process  studies  by  investi- 
gators from  the  operating  institutions  and  by  visit- 
ing researchers.  The  aquatic  habitats  include  a 
variety  of  lakes,  ponds,  wetlands,  and  a  playa; 
montane,  woodland,  tundra  and  prairie  streams;  as 
well  as  salt  marsh,  estuary,  ocean  beach  and  in- 
shore oceanic  sites.  By  1989  the  interdisciplinary 
group  of  active  researchers  at  the  North  Temper- 
ate Lakes  LTER  site  had  organized  their  research 
around  the  following  objectives  and  principles:  (1) 
to  perceive  and  describe  long-term  trends  and  pat- 
terns in  physical,  chemical  and  biological  proper- 
ties of  lake  ecosystems;  (2)  to  understand  the  dy- 
namics of  internal  and  external  processes  affecting 


lake  ecosystems;  (3)  to  analyze  the  temporal  re- 
sponses of  lake  ecosystems  to  disturbance  and 
stress;  (4)  to  evaluate  the  interaction  between  spa- 
tial heterogeneity  and  temporal  variability  of  lake 
ecosystems;  and  (5)  to  develop  and  test  concepts 
and  theories  relating  to  temporal  and  spatial  varia- 
bility of  lake  ecosystems  at  scales  relevant  to  long- 
term  landscape  ecology.  (White-Reimer-PTT) 
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TEMPORAL  COHERENCE  IN  THE  LIMNOL- 
OGY OF  A  SUITE  OF  LAKES  IN  WISCONSIN, 
U.S.A. 

Wisconsin  Univ.-Madison.  Center  for  Limnology. 
J.  J.  Magnuson,  B.  J.  Benson,  and  T.  K.  Kratz. 
Freshwater  Biology  FWBLAB,  Vol.  23,  No.  1,  p 
145-159,  February  1990.  3  fig,  5  tab,  26  ref.  NSF 
grants  BSR8514330  and  DEB9012313. 

Descriptors:  'Lakes,  'Limnology,  'Wisconsin, 
Chemical  properties,  Climates,  Comparison  stud- 
ies, Model  studies,  Physical  properties,  Temporal 
coherence. 

Temporal  coherence  between  pairs  of  lakes  over  7 
years  was  measured  for  thirty-seven  limnological 
variables  in  seven  lakes  at  the  North  Temperate 
Lakes  Long  Term  Ecological  Research  site  in 
Northern  Wisconsin.  This  analysis  tested,  first, 
whether  lakes  more  similar  in  exposure  to  the 
atmosphere  were  more  temporally  coherent  that 
lakes  which  differed  more  in  exposure  and,  second, 
whether  temporal  coherence  in  lakes  progressively 
decreased  from  variables  more  directly  influenced 
by  climatic  factors  such  as  thermal  and  hydrologic 
properties,  to  those  chemical  and  biological  prop- 
erties which  may  be  less  directly  influenced  by 
climatic  factors.  Limnological  variables  formed  a 
progression  from  those  expected  to  respond  direct- 
ly to  climatic  factors  to  those  which  would  not. 
They  ranged  from  water  level  and  temperatures  to 
chemical  variables  such  as  pH,  calcium  concentra- 
tions and  total  dissolved  phosphorus  to  biological 
variables  such  as  chlorophyll  concentrations,  in- 
vertebrate and  fish  abundances.  Coherence  was 
estimated  by  the  correlation  between  lake  pairs  for 
each  of  the  different  variables.  Temporal  coher- 
ence between  lakes  was  higher  for  lakes  similar  in 
their  exposure  to  climatic  factors.  None  of  the  lake 
pairs  had  high  coherence  across  all  variables.  Tem- 
poral coherence  between  lakes  was  greater  for 
limnological  variables  directly  influenced  by  cli- 
matic factors  than  for  variables  either  indirectly 
affected  by  climate  or  complexly  influenced  by 
other  types  of  factors.  Coherence  was  not  as 
strongly  related  to  similarity  in  landscape  position 
as  it  was  to  similarity  in  exposure  to  climatic 
factors,  and  was  not  related  to  the  proximity  of  the 
lake  pairs  or  to  their  similarity  in  fertility.  A  con- 
ceptual model  is  presented  to  explain  how  climatic 
signals  are  filtered  by  the  lake's  exposure  to  climat- 
ic factors  and  by  terrestrially  mediated  and  in-lake 
processes  to  reduce  the  coherence  of  lake  pairs 
owing  to  time  lags,  frequency  shifts  and  complex 
interference  patterns.  (Author's  abstract) 
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INFLUENCE  OF  WOODY  DEBRIS  ON  NUTRI- 
ENT RETENTION  IN  CATASTROPHICALLY 
DISTURBED  STREAMS. 

Mississippi  Univ.,  University.   Dept.   of  Biology. 
N.  G.  Aumen,  C.  P.  Hawkins,  and  S.  V.  Gregory. 
Hydrobiologia  HYDRB8,  Vol.  190,  No.  3,  p  183- 
192,  February  15,  1990.  4  fig,  2  tab,  26  ref.  NSF 
grant  BSR-8416127. 

Descriptors:  'Cycling  nutrients,  'Detritus,  'Forest 
watersheds,  'Stream  biota,  'Stream  pollution, 
Chlorides,  Nitrates,  Nutrient  retention,  Phospho- 
rus, Water  pollution  sources. 

The  role  of  woody  debris  in  nutrient  cycling  was 
investigated  in  two  catastrophically  disturbed 
streams  in  the  Pacific  Northwest  that  had  been 
subjected  to  large  inputs  of  wood.  One  study  site  in 
each  catchment  had  all  woody  debris  removed 
(take  section),  while  the  debris  in  the  other  study 
site  was  left  intact  (leave  section).  Nitrate,  phos- 
phate and  chloride  (a  conservative  tracer)  were 
released  in  each  section  and  nutrient  retention  was 
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monitored  at  downstream  stations.  Phosphate  was 
removed  from  solution  more  than  nitrate,  probably 
due  to  the  high  N:P  ratio  in  the  stream  water. 
However,  there  were  no  major  differences  in  nutri- 
ent retention  between  the  take  and  leave  sections. 
In  contrast,  experiments  in  recirculating  chambers 
showed  that  woody  debris  and  cobbles  exhibited 
higher  nitrate  and  phosphate  uptake  per  unit  sur- 
face area  than  sand/gravel  or  fine  particulate  or- 
ganic matter.  The  high  uptake  rates  of  woody 
debris  and  cobbles  may  be  related  to  their  suitabil- 
ity for  colonization  by  heterotrophic  microorga- 
nisms and  algae.  Wood  may  not  influence  nutrient 
retention  significantly  at  the  reach  level  because  of 
its  low  surface  area  relative  to  other  substrates. 
However,  wood  may  be  very  important  at  small 
spatial  scales  because  of  its  high  uptake  activity. 
(Author's  abstract) 
W90-07718 


IMP  ACT  OF  INTENSIVE  CAGE  FISH  FARM- 
ING ON  THE  PHYTOPLANKTON  AND  PERI- 
PHYTON  OF  A  SCOTTISH  FRESHWATER 
LOCH. 

Stirling  Univ.  (Scotland).  Inst,  of  Aquaculture. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07719 


TOXIC  CYANOBACTERIA  (BLUE-GREEN 
ALGAE)  IN  FINNISH  FRESH  AND  COASTAL 
WATERS. 

Helsinki  Univ.  (Finland).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-07721 


EVALUATION     OF     FACTORS     AFFECTING 
RESERVOIR  YDZLD  ESTIMATES. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 
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GROUNDWATER  CONTROL  OF  CLOSED- 
BASIN  LAKE  LEVELS  UNDER  STEADY- 
STATE  CONDITIONS. 

Minnesota  Univ.,  Minneapolis.  Limnological  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  2F. 
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DISSOLVED  AMINO  SUGARS  IN  THE  RTMOV 
RESERVOnt  (CZECHOSLOVAKIA). 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

J.  Hejzlar,  and  C.  Budejovice. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  291-301,  1989.  5  fig,  3  tab,  23  ref. 

Descriptors:  *Amino  sugars,  'Czechoslovakia, 
♦Drinking  water,  *Limnology,  'Storage  reser- 
voirs, Amino  acids,  Bacteria,  Byproducts,  Dis- 
solved solids,  Fucosamine,  Galactosamine,  Galac- 
turonic  acid,  Glucosamine,  Phytoplankton,  So- 
lutes, Spectrophotometry,  Sugars. 

Amino  sugars  are  widespread  in  freshwater  envi- 
ronments, in  concentrations  of  the  same  order  of 
magnitude  as  the  concentrations  of  sugars  in  amino 
acids.  Total  dissolved  amino  sugars  were  deter- 
mined in  the  drinking  water  reservoir  Rimov, 
Czechoslovakia  and  its  main  tributaries  by  a  modi- 
fication of  the  Elson-Morgan  spectrophotometric 
method.  In  the  reservoir,  concentrations  of  total 
dissolved  amino  sugars  decreased  to  about  100 
microgram/L  during  autumn  overturn  and  winter 
stagnation  and  increased  up  to  280  microgram/L 
during  summer  stratification.  During  the  summer 
months  the  concentrations  of  total  dissolved  amino 
acids  in  the  epilimnion  remained  nearly  constant 
due  to  equal  production  and  decomposition  rates 
of  total  dissolved  amino  sugars  of  about  5  to  10 
microgram/L/day.  Ion-exchange  chromatography 
of  amino  sugars  in  soluble  polymers  isolated  from 
the  epilimnion  revealed  typical  bacterial  amino 
sugars  (2-amino-2-deoxy-galacturonic  acid,  fucosa- 
mine, glucosamine  and  galactosamine).  All  of  these 
amino  sugars  were  found  in  five  strains  of  bacteria 
cultivated   from   the   reservoir.    Besides   bacteria, 


phytoplankton  (diatoms,  cyanobacteria  and  green 
algae)  seems  to  be  another  possible  source  of  total 
dissolved  amino  sugars  in  the  Rimov  Reservoir. 
(Mertz-PTT) 
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HYDROCHEMISTRY  AND  PHYTOPLANK- 
TON OF  A  MAJOR  BLACKWATER  RJVER 
(CARONI)  AND  A  HYDROELECTRIC  RESER- 
VOni  (MACAGUA),  VENEZUELA. 

Fundacion  La  Salle  de  Ciencias  Naturales,  San 

Felix    (Venezuela).    Estacion    Hidrobiologica    de 

Guayana. 

L.  Sanchez,  and  E.  Vasquez. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  303-313,  1989.  6  fig,  2  tab,  26  ref. 

Descriptors:  'Phytoplankton,  *Reservoirs, 
♦Rivers,  'Venezuela,  'Water  chemistry,  Acidic 
water,  Bicarbonates,  Caroni  River,  Cations,  Con- 
ductivity, Dissolved  oxygen,  Hydroelectric  power, 
Nitrates,  Nitrites,  Phosphorus,  Population  density, 
Transparency,  Turbidity,  Water  quality,  Water 
temperature. 

Draining  a  portion  of  the  Pre-Cambrian  Guayana 
Shield,  the  Caroni  River  (Venezuela)  is  a  large 
tributary  of  the  Orinoco.  The  Caroni  is  also  the  site 
of  important  hydroelectric  projects.  In  its  lower 
section  two  dams  were  built  (Guri  and  Macagua) 
and  two  more  are  planned.  Additionally,  Macagua 
dam  will  be  enlarged.  A  13-month  investigation 
was  initiated  to  survey  hydrochemistry  and  phyto- 
plankton of  Macagua  Reservoir,  the  river,  and  one 
adjacent  shallow  backwater.  Results  showed  a 
mean  water  temperature  of  28  C  (range  26-29  C). 
Water  was  slightly  acid  (mean  pH  6.12,  range  5.28- 
6.77)  with  low  dissolved  chemical  content  (mean 
conductivity  9.2,  range  6.6-11.0  microS/cm).  Mean 
turbidity  was  5.4  units  (mg/L  Si02)  (range  3.0-11.3 
units  as  mg/L  Si02).  Transparency  was  low  (maxi- 
mum 190  cm).  Mean  percentage  concentration  of 
dissolved  oxygen  was  75%  (range  48-111%).  Most 
common  order  of  cations  by  concentration  was 
Na>Ca>K>Mg.  Bicarbonate  ranged  between 
20-60  microequivalents/L.  Nitrite  and  phosphate 
were  not  present  in  concentrations  above  the  de- 
tection limits  of  the  methods  employed.  Nitrate 
ranged  between  38-140  microgram/L.  Highest 
phytoplankton  densities  (12,020  organisms/L) 
were  observed  at  low  water  (backwater  station), 
the  minimum  density  was  1022  organisms/L  at 
high  water  (river  station).  Chlorophyta  were  domi- 
nant and  phytoplankton  did  not  show  marked  dif- 
ferences between  stations.  Seasonal  variation  was 
regulated  by  the  flow  regime  of  the  river.  In  terms 
of  water  chemistry,  the  Caroni  River  presents  simi- 
lar characteristics  to  other  blackwater  rivers.  (Au- 
thor's abstract) 
W90-07737 


ORGANIC  COMPOUNDS  DISSOLVED  IN 
WATER  BODIES  SITUATED  IN  AN  AGRICUL- 
TURAL LANDSCAPE  AND  THEIR  ROLE  FOR 
MATTER  MIGRATION. 

Polish  Academy  of  Sciences,  Poznan.  Dept.  of 
Agrobiology  and  Forestry. 

1.  Zyczynska-Baloniak,  and  B.  Szpakowska. 
Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  315-322,  1989.  3  fig,  3  tab,  27  ref. 

Descriptors:  'Agricultural  runoff,  'Dissolved 
solids,  'Limnology,  'Path  of  pollutants,  'Poland, 
•Reservoirs,  'Soil  organic  matter,  'Solute  trans- 
port, Cations,  Eutrophic  lakes,  Humic  substances, 
Ion  exchange,  Minerals,  Organic  matter,  Plankton, 
Polymictic  lakes. 

Organic  compounds  leached  from  soil  of  cultivated 
fields  are  strong  ligands  and  play  an  important  role 
in  the  migration  of  mineral  constituents,  introduc- 
ing them  into  circulation.  Reservoirs  fed  by  field 
runoff  often  contain  high  concentrations  of  dis- 
solved humic  compounds.  In  well  oxygenated 
water  these  compounds  are  resistant  to  biological 
decomposition  and  accumulate  in  reservoirs.  Water 
from  a  lake  in  Poznan,  Poland  and  its  outflow 
channel  was  examined.  Due  to  small  depth  and  the 
location  in  an  area  open  to  winds,  the  lake  is 
polymictic,  and  due  to  a  large  influx  of  nutrients 
from  plants  is  eutrophic.  Dissolved  organic  matter 


in  field  water  reservoirs  was  isolated  and  separatee 
by  means  of  Amberlite  XAD-2  resin  into  compo 
nents  of  soil  and  planktonic  dissolved  organii 
matter.  It  was  shown  that  the  soil  dissolved  organ 
ic  matter  components  were  more  stable  and  ha< 
stronger  chelating  properties  than  those  of  plank 
tonic  origin.  After  acidification  to  pH  2  and  sepa 
rating  on  Amberlite  XAD-2  resin,  soil  dissolve) 
organic  matter  bound  62-79%  more  cations  thai 
planktonic  dissolved  organic  matter.  Therefore,  it 
investigations  into  matter  circulation  in  agro-eco 
systems,  compounds  of  soil  origin  play  a  signi fican 
role  in  the  aquatic  migration  of  mineral  constiti 
ents.  (Mertz-PTT) 
W90-07738 


REGULARITIES  IN  DISTRIBUTION  AND  Ml 
GRATION  FORMS  OF  HEAVY  METALS  E 
LAKE  SEVAN  AND  ITS  TRIBUTARIES. 

Akademiya  Nauk  Armyanskoi  SSR,  Sevan.  Hj 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  5B. 
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SEDIMENTATION  IN  THE  RIMOV  RESEI 
VOIR. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovio 

Inst,  of  Landscape  Ecology. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-07743 

CHANGES  EM  COMMUNITY  STRUCTUR 
AND  PRODUCTIVITY  OF  PHYTOPLANKTO 
AS  INDICATORS  OF  LAKE  AND  RESERVOI 
EUTROPHICATTON. 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerov 
deniya. 

1.  S.  Trifonova. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  N 

2,  p  363-371,  1989.  2  fig,  2  tab,  23  ref. 

Descriptors:  'Bioindicators,  'Eutrophicatio 
•Lakes,  'Phosphorus,  'Phytoplankton,  'Speci 
composition,  'Trophic  level,  'USSR,  Alga 
Aquatic  productivity,  Biomass,  Chlorophyll 
Diatoms,  Eutrophic  lakes,  Lake  stages,  Limnol 
gy,  Mesotrophic  lakes,  Oligotrophic  lakes,  Prima 
production,  Reservoirs. 

The  direct  correlation  between  phytoplankton  pi 
ductivity  and  total  phosphorus  content  was  del 
onstrated  for  lakes  of  the  north-west  of  the  USS 
When  the  concentration  of  total  phosphor 
changes  from  0.01  to  0.2  g/cubic  m  there  is  var 
tion  of  0.4-23  g/cubic  m  for  phytoplankton  bi 
mass  and  1.0-65  mg/cubic  m  for  chlorophyll 
content,  as  season  averages,  and  23-326  g  C/squa 
m  for  annual  primary  production.  In  the  course 
lake  eutrophication  there  is  change  not  only 
indices  of  phytoplankton  productivity  but  also 
community  structure  and  seasonal  succession.  La 
phytoplankton  passes  a  number  of  stages  from  c 
gotrophy  with  predominance  of  cold-water  flag 
lates  and  chrysophytes  and  one  spring  maximum 
biomass,  through  several  levels  of  mesotrop 
with  diatom  predominance  and  2-3  maxima, 
eutrophy  with  predominance  of  blue-greens  a 
dinoflagellates  and  an  absence  of  biomass  depr 
sion  owing  to  nutrient  limitation.  In  monitori 
eutrophication  the  comparisons  of  mean  annual 
season-average  values  are  of  principal  important 
It  is  possible  also  to  use  values  for  the  most  rep 
sentative  periods  of  the  annual  cycle.  Thus  I 
maximal  seasonal  values  for  oligotrophic  lal 
were  recorded  in  spring  and  for  eutrophic  ones 
summer.  (Author's  abstract) 
W90-07745 


PHYTOPLANKTON  OF  RESERVOIRS  IN  B 
LATION  TO  THE  TROPHIC  POTENTIAL  I 
INFLOW  WATER. 

Vyzkumny      Ustav      Vodohospodarsky,      Bi 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  2E. 
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URBAN  NUTRIENT  INPUTS  AND  PHYTO- 
PLANKTON  BIOMASS  IN  A  SMALL  IM- 
POUNDMENT ON  THE  RIVER  MURRAY, 
AUSTRALIA. 

Murray-Darling     Freshwater     Research     Centre, 

Albury  (Australia). 

For  primary  bibliographic  entry  see  Field  5B. 
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PHYTOPLANKTON  OF  THE  RADUNIA 
RIVER  IN  A  CASCADE  OF  SMALL  RESER- 
VOIRS. 

Research   Inst,   of  Environmental   Development, 

Poznan  (Poland). 

R.  Goldyn. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  389-396,  1989.  4  fig,  3  tab,  9  ref. 

Descriptors:  *Limnology,  *Multireservoir  net- 
works, 'Phytoplankton,  'Poland,  'Reservoirs, 
'Species  composition,  'Species  diversity,  Bacillar- 
iophyceae,  Chlorophyta,  Chrysophtya,  Cyano- 
phyta, Euglenophycta,  Nutrients,  Population  dy- 


The  Radunia  is  a  small  river  crossing  Kaszuby 
Lake  District  in  northern  Poland.  The  investigated 
reservoirs  were  located  between  68  and  83  km 
downstream  from  the  source.  In  the  cascade  of  the 
three  small  reservoirs  significant  changes  in  the 
quality  and  quantity  of  phytoplankton  have  been 
found.  The  number  of  taxa  within  the  reservoirs 
was  much  higher  than  in  the  river  above  the 
reservoirs  (323  compared  with  273  taxa).  In  the 
reservoirs  there  were  more  taxa  of  Chlorophyceae, 
Euglenophyceae,  Chrysophyceae  and  Cyanophy- 
ceae,  but  less  of  Bacillariophyceae.  Changes  in 
quantitative  data  were  different  in  summer  and 
winter.  In  winter  a  decrease  in  abundance  of  phy- 
toplankton was  observed  along  the  river  course 
within  the  reservoirs.  In  summer  significant  in- 
crease of  abundance  in  the  first  reservoir,  decrease 
in  the  second  and  repeated  slight  increase  in  the 
third  reservoir  were  found.  The  main  reason  for 
the  changes  of  abundance  of  phytoplankton  along 
the  cascade  was  the  fertility  of  the  water.  Some 
effect  was  exerted  by  the  residence  time  of  the 
water  and  the  growth  of  macrophytes  in  the  reser- 
voirs. (Mertz-PTT) 
W90-07748 


SEASONAL  CHANGES  OF  PHYTOPLANKTON 
DEVELOPMENT  NEAR  THE  DAM  OF  THE 
ZELIVKA-RESERVOIR  (CZECHOSLOVAKIA). 

Prazskevodarny-UHT,   Narodnitrida   13,  CS-1265 

Praha  1,  Czechoslovakia. 

V.  Houk. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  397-407,  1989.  6  fig,  3  tab,  7  ref. 

Descriptors:  'Czechoslovakia,  'Phytoplankton, 
•Reservoirs,  'Species  diversity,  Asterionella,  Aula- 
cosira,  Cyanophyta,  Cyclotella,  Diatoms,  Fragi- 
laria,  Mesotrophic  lakes,  Reservoir  operation,  Sea- 
sonal variation,  Species  composition,  Stephanodis- 
cus. 

The  water-supply  Zelivka  Reservoir  in  Czechoslo- 
vakia was  built  to  supply  Prague  with  drinking 
water.  The  first  period  of  operation  started  in  1972 
and  the  second  in  1977,  after  the  dam  had  been 
completed  and  the  reservoir  was  filled  to  final 
capacity.  Seasonal  successions  of  phytoplankton 
were  investigated  near  the  dam  of  the  reservoir  in 
the  first  nine  years  of  its  operation  at  final  capacity. 
The  sampling  point  was  above  the  deepest  part  of 
the  reservoir,  about  200  m  from  the  dam.  Samples 
were  collected  in  the  growing  seasons  (March  or 
April)  until  late  during  1977-1984.  Seasonal  succes- 
sion of  phytoplankton  species  was  relatively  regu- 
lar, and  corresponded  to  a  mesotrophic  type  of 
lake.  During  growing  seasons  five  diatom  species 
(Asterionella  formosa,  Aulacosira  italica,  Cyclo- 
tella comta,  Fragilaria  crotonensis  and  Stephano- 
discus  cf.  hantzschii)  usually  dominated  the  phyto- 
plankton, each  reaching  its  maximum  development 
in  a  characteristic  period.  Relatively  few  species  of 
algae  and  blue-green  algae  were  in  the  main  part  of 
the  phytoplankton  biomass  near  the  dam.  (Mertz- 
PTT) 
W90-07749 


SEASONAL  DEVELOPMENT  OF  PHYTO- 
PLANKTON IN  SLAPY  RESERVOIR  WITH 
SPECIAL  ATTENTION  TO  THE  SPRING 
ALGAL  PHASE. 

Vyzkumny     Ustav     Vodohospodarsky,     Prague 

(Czechoslovakia). 

R.  Desortova. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  409-417,  1989.  4  fig,  10  ref. 

Descriptors:  'Algae,  'Czechoslovakia,  'Limnolo- 
gy, 'Phytoplankton,  'Population  dynamics,  'Res- 
ervoirs, 'Species  composition,  Algal  growth,  Bio- 
mass, Chlorophyta,  Cryptomonads,  Cyanophyta, 
Diatoms,  Flagellates,  Seasonal  variation,  Thermal 
stratification,  Transparency. 

Long-term  changes  in  algal  biomass  and  species 
composition  were  studied,  based  on  eleven  years  of 
sampling  of  the  Slapy  Reservoir  (Czechoslovakia) 
phytoplankton.  Seasonal  development  of  phyto- 
plankton was  characterized  by  several  stages.  A 
spring  pulse  of  cryptomonad  growth  and  a  subse- 
quent stage  of  low  algal  biomass  level,  accompa- 
nied by  high  transparency,  were  regularly  ob- 
served. Spring  growth  of  phytoplankton  regularly 
started  in  late  March  or  early  April,  and  reached 
the  vernal  peak  at  the  end  of  April  or  during  May. 
Except  for  1976  and  1985,  the  spring  peak  was  also 
the  annual  maximum  of  algal  biomass.  Phytoplank- 
ton biomass  was  mostly  dominated  by  a  few  spe- 
cies of  four  major  groups  of  algae:  blue-green 
algae,  green  algae,  diatoms,  and  flagellates.  The 
development  of  thermal  stratification  in  the  reser- 
voir was  a  major  factor  influencing  the  spring 
outburst  and  following  decline  of  cryptomonads. 
(Mertz-PTT) 
W90-07750 


CHANGES  OF  PHYTOPLANKTON  ASSEM- 
BLAGE DURING  THE  SPRING  PERIOD  IN 
THE  MODERATELY  EUTROPHIC  RTMOV 
RESERVOUt  (CZECHOSLOVAKIA). 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

J.  Komarkova. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  419-433,  1989.  5  fig,  3  tab,  48  ref. 

Descriptors:  'Biomass,  'Chlorophyll  a,  'Czecho- 
slovakia, 'Eutrophic  lakes,  'Limnology,  'Phos- 
phorus, 'Phytoplankton,  'Reservoirs,  'Species 
composition,  'Zooplankton,  Bacillariophyceae, 
Biovolume,  Cryptophyceae,  Flagellates,  Lakes, 
Seasonal  variation,  Volvocales. 

During  three  spring  seasons  a  study  of  phytoplank- 
ton composition,  biovolume-biomass  and  chloro- 
phyll a  concentration  was  made  in  relation  to 
physical  conditions,  phosphorus  concentration  and 
herbivorous  zooplankton  abundance  in  the  Rimov 
reservoir  (Czechoslovakia).  The  spring  peaks  of 
phytoplankton  appeared  simultaneously  with  the 
onset  of  the  thermocline.  Concentrations  dropped 
during  the  next  two  weeks  to  2-10  mg/cubic  m  of 
chlorophyll  a  with  the  onset  of  a  clear  water 
phase.  The  species  composition  shifted  from  a 
dominance  of  larger  Cryptophyceae,  Volvocales 
and  minute  Bacillariophyceae  to  one  of  small  flag- 
ellates. From  the  second  half  of  the  clear  water 
phase,  new  algal  species  began  to  appear  that  were 
able  to  cope  with  the  predation  pressure  of  phyto- 
plankton feeders.  The  seasonality  of  phytoplankton 
in  the  moderately  eutrophic  Rimov  reservoir  cor- 
responds to  a  generalized  model  of  seasonality 
previously  proposed.  (Mertz-PTT) 
W90-07751 


GROWTH  RATES  OF  PHYTOPLANKTON 
POPULATIONS  IN  RIMOV  RESERVOIR 
(CZECHOSLOVAKIA)  DURING  THE  SPRING 
CLEAR-WATER  PHASE. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

V.  Vyhnalek. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  435-444,  1989.  4  fig,  1  tab,  22  ref. 

Descriptors:  'Algal  growth,  'Czechoslovakia, 
'Diatoms,  'Lakes,  'Limnology,  'Phytoplankton, 
•Population  dynamics,   'Reservoirs,   Cryptomon- 


ads, Eutrophic  lakes,  Growth,  Growth  chambers, 
Limiting  nutrients,  Phosphorus,  Seasonal  variation, 
Zooplankton. 

Growth  rates  of  phytoplankton  populations  were 
determined  using  dialysis  chambers  in  the  Rimov 
reservoir  (Czechoslovakia)  in  the  spring  of  1986. 
Dialysis  experiments  were  carried  out  from  April 
24  to  June  16,  1986.  The  chambers  were  made  of  a 
transparent  plexiglass  but  with  walls  of  the  trans- 
parent nitrocellulose  membrane  Cellophane. 
Chambers  were  exposed  at  two  depths,  0.3  and  0.6 
m,  for  3  or  4  days,  with  one  exposition  only  for  6 
days.  Growth  rates  ranged  between  -0.58  and  0.91/ 
day.  For  diatoms  only  positive  or  zero  values  were 
obtained,  whereas  cryptomonads  often  exhibited 
negative  growth  rates  in  the  chambers.  Low 
growth  rates  of  the  dominant  species  suggest  nutri- 
ent (phosphorus)  limitation  as  the  reason  for  phyto- 
plankton collapse  in  the  spring.  In  the  course  of  the 
clear-water  phase  phytoplankton  populations  grew 
under  control  of  nutrient  (phosphorus)  limitation 
or  zooplankton  grazing.  (Mertz-PTT) 
W90-07752 


METHOD  FOR  ESTIMATION  OF  PHYTO- 
PLANKTON DARK  LOSSES  BY  APPLICA- 
TION OF  14C-TECHNIQUES. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
For  primary  bibliographic  entry  see  Field  7B. 
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INFLUENCE  OF  LIGHT  ON  THE  PRIMARY 
PRODUCTION  OF  TWO  PLANKTIC  BLUE- 
GREEN  ALGAE. 

Humboldt-Univ.  zu  Berlin  (German  D.R.).  Sektion 

Biologic 

A.  Nicklisch,  and  J.  G  Kohl. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  451-455,  1989.  3  fig,  2  tab,  8  ref. 

Descriptors:  'Algal  growth,  'Cyanophyta,  'Light 
effects,  'Limnology,  'Phytoplankton,  'Primary 
productivity,  Aquatic  productivity,  Light  penetra- 
tion, Oscillatoria,  Photoperiodism,  Photosynthesis, 
Reservoirs,  Turbidity. 

The  primary  production  of  an  algal  population  can 
be  measured  by  the  specific  growth  rate.  It  de- 
pends not  only  on  photon  flux  density,  but  also  on 
its  spectral  distribution,  the  length  of  photoperiod, 
and  on  short  fluctuations  in  photon  flux  density. 
Two  planktic  blue-green  algae,  Oscillatoria  redekei 
and  Oscillatoria  agardhii,  have  different  capabili- 
ties to  use  low  light  and  to  adapt  chromatically.  If 
the  daylength  is  shortened,  the  utilization  of  low 
light  is  not  changed,  but  the  maximum  specific 
growth  rate  is  lowered  in  different  degrees  for  the 
two  algae.  Short  light/dark  cycles  within  the  day 
also  cause  a  decrease  of  maximum  specific  growth 
rate.  The  ability  to  meet  competition  under  nutri- 
ent saturation  is  therefore  specifically  changed  by 
both  daylength  and  more  frequent  light  fluctua- 
tions. These  responses  to  the  time-structure  of  light 
supply  may  be  of  importance  for  the  development 
and  succession  of  mass  populations  of  algae  in 
reservoirs,  if  the  ratio  of  euphoric  to  mixed  layer  is 
less  than  one.  Slow  mixing  then  decreases  day- 
length  and  turbulent  mixing  produces  short  light/ 
dark  cycles.  (Author's  abstract) 
W90-07754 


ZOOPLANKTON  POPULATION  DYNAMICS 
IN  THE  SANYATI  BASIN,  LAKE  KARIBA, 
ZIMBABWE. 

Zimbabwe  Univ.,  Harare.  Lake  Kariba  Research 

Station. 

H.  Masundire. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  469-473,  1989.  2  fig,  1  tab,  14  ref. 

Descriptors:  'Crustaceans,  'Fish  food  organisms, 
'Kariba  Lake,  'Limnology,  'Population  dynamics, 
•Reservoirs,  'Zimbabwe,  'Zooplankton,  Aquatic 
populations,  Bosmina,  Ceriodaphnia,  Copepods, 
Diaphanosoma,  Fish,  Lakes,  Mesocyclops,  Moina, 
Sardines,  Species  composition. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

Lake  Kariba  is  a  tropical  man-made  reservoir  that 
was  formed  by  the  damming  of  the  Zambezi  River 
(Zimbabwe)  in  1958.  The  lake  is  approximately  300 
km  long,  with  a  mean  width  of  19.4  km.  It  is 
divided  into  five  basins.  A  successful  fishery  has 
developed  on  the  lake  based  on  a  sardine,  Lim- 
nothrissa  miodon,  which  was  introduced  in  1967- 
1968.  The  sardine  is  mainly  zooplanktivorous.  The 
temporal  variations  in  abundance  of  crustacean 
zooplankton  in  Lake  Kariba  for  the  period  July 
1985  to  July  1986  were  investigated.  Five  Clado- 
cerans  were  frequently  encountered:  Bosmina  lon- 
girostris,  Diaphanosoma  excisum,  Ceriodaphnia 
cornuta,  Ceriodaphnia  dubia,  and  Moina  micrura. 
Of  these,  small  Bosmina  longirostris  was  the  most 
dominant.  Copepods  were  dominated  by  a  small 
cyclopod,  now  tentatively  identified  as  Mesocy- 
clops  ogunnus.  Calanoids  were  never  abundant. 
Two  peaks  in  abundance  were  observed,  one  asso- 
ciated with  the  rainy  season  and  the  other  associat- 
ed with  lake  turnover.  (Mertz-PTT) 
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ZOOBENTHOS  IN  RELATION  TO  ORGANIC 
MATTER  IN  LAKE  SEVAN,  USSR. 

Institute  for  Water  and  Environmental  Problems, 
Barnaul  (USSR). 

1.  S.  Ostrovsky. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  479-482,  1989.  4  tab,  3  ref. 

Descriptors:  'Armenia,  *Benthic  fauna,  *Food 
chains,  *Lakes,  'Limnology,  'Primary  productivi- 
ty, 'USSR,  Benthos,  Biomass,  Fish,  Fish  behavior, 
Hypolimnion,  Invertebrates,  Lake  sediments,  Lake 
stages,  Leeches,  Littoral  zone,  Midges,  Oligo- 
chaetes,  Organic  matter,  Oxygen  depletion,  Troph- 
ic level,  Water  level,  Water  level  fluctuations. 

Considerable  changes  of  the  trophic  state  of  Lake 
Sevan  (Armenia,  USSR)  were  caused  by  a  19  m 
fall  in  water  level.  Primary  production  of  Lake 
Sevan  was  raised  by  an  order  of  magnitude  during 
the  period  1938-1978  as  a  result  of  marked  water 
level  changes.  This  increased  the  flux  of  organic 
material  to  the  bottom  sediments.  Consequently,  a 
sixfold  increase  in  the  biomass  of  benthic  inverte- 
brates occurred.  The  relative  biomass  of  detriti- 
vores  and  filter  feeders  (midges,  oligochaetes,  and 
snails)  feeding  on  detritus  in  the  sediments  in- 
creased, while  predator  relative  biomass  decreased 
(leeches,  dragonflies,  and  midges).  Midges  and  oli- 
gochaetes which  were  able  to  tolerate  depressed 
oxygen  levels  in  the  hypolimnion  became  domi- 
nant in  the  benthos.  There  was  a  decrease  of 
littoral  phytophilous  and  lithophilous  animals 
(leeches,  mayfly  and  dragonfly  nymphs,  and  am- 
phipods)  due  to  the  reduction  of  the  area  of  their 
biotopes.  During  the  period  1978-1983,  there  was  a 
threefold  decrease  in  primary  production.  At  the 
same  time  the  fishes  feeding  at  depths  of  0-20  m 
increased  their  feeding  pressure  on  the  benthos. 
Those  invertebrates  most  accessible  to  fish  (amphi- 
pods,  leeches,  and  mayfly  larvae)  showed  the  larg- 
est quantitative  decrease.  (Mertz-PTT) 
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ECOTOXICOLOGICAL  TESTS  ON   BENTHIC 
ORGANISMS. 

Procter  and  Gamble  European  Technical  Center, 

Brussels  (Belgium). 

For  primary  bibliographic  entry  see  Field  5C. 
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EFFECT  OF  ZOOPLANKTON  ON  PHOSPHO- 
RUS CYCLING  IN  MAN-MADE  LAKE  ZEGRI- 
ZYNSKIE. 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

J.  Ejsmont-Karabin,  M.  Bubien,  and  T.  Weglenska. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  493-501,  1989.  6  fig,  1  tab,  7  ref. 

Descriptors:  'Cycling  nutrients,  'Limnology, 
'Phosphorus,  'Poland,  'Reservoirs,  'Zooplank- 
ton, Biomass,  Detritiophagous  zooplankton,  Detri- 
tus, Nutrient  transport,  Phytoplankton,  Population 
density,  Seasonal  variation,  Sedimentation. 

Damming  of  rivers  enhances  the  removal  of  nutri- 
ents from  water,  especially  if  primary  reservoirs 


are  constructed  or  if  they  form  a  cascade.  Materi- 
als were  collected  at  8  stations  in  Lake  Zegrzyns- 
kie,  Poland,  in  May  and  August,  1984.  The  effects 
of  zooplankton  on  nutrient  cycling  were  compared 
in  two  phenological  periods:  in  spring,  when  the 
role  of  zooplankton  is  much  smaller,  and  in 
summer,  when  detritophagous  zooplankton  is 
abundant  and  turnover  time  of  phosphorus  is  very 
short  as  a  result  of  its  recycling  by  zooplankton. 
Zooplankton  seem  to  have  an  important  effect  on 
phosphorus  sedimentation  in  Lake  Zegrzynskie. 
Zooplankton  occurrence,  and  especially  the  abun- 
dance of  small  detritiophagous  species  largely 
counteract  this  process.  Phosphorus  sedimentation 
is  thus  possible  only  in  places  and  periods  with  low 
zooplankton  densities  and  the  dominance  of  larger 
phytophagous  forms  in  it,  preventing  the  recycling 
of  a  part  of  phosphorus  contained  in  the  biomass  of 
phytoplankton  and  zooplankton,  and  also  in  detri- 
tus. (Mertz-PTT) 
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TEMPERATURE  INCREASE  EFFECTS  ON 
ZOOPLANKTON  STRUCTURE  IN  A  COOLING 
RESERVOIR. 

LIMNOS  S.A.,  Barcelona  (Spain). 

For  primary  bibliographic  entry  see  Field  5C. 
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ZOOPLANKTON  COMPOSITION  AND  ABUN- 
DANCE IN  RELATION  TO  WATER  TRANS- 
PARENCY AND  PREDATION  IN  LAKE 
KARIBA,  ZIMBABWE. 

Zimbabwe  Univ.,  Harare.  Lake  Kariba  Research 

Station. 

H.  Masundire. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  513-520,  1989.  2  fig,  1  tab,  32  ref. 

Descriptors:  'Fish  food  organisms,  'Kariba  Lake, 
•Lakes,  'Limnology,  'Predation,  'Species  compo- 
sition, 'Transparency,  'Zimbabwe,  'Zooplankton, 
Copepods,  Cyanophyta,  Phytoplankton,  Popula- 
tion density,  Rotifers,  Sardines,  Water  temperature 
effects,  Waterfleas. 

Zooplankton  were  collected  in  Lake  Karbia,  Zim- 
babwe, between  March  1986  and  March  1987. 
More  than  40  species  of  rotifers,  9  cladocerans,  and 
at  least  4  cyclopoids  and  3  calanoids  were  found. 
The  five  basins  of  the  lake  differed  little  qualita- 
tively, but  showed  large  quantitative  differences. 
Zooplankton  abundances  decreased  along  the  lake 
axis  from  the  entry  of  the  Zambezi  River  to  the 
dam  wall.  The  Sanyati  River,  a  major  tributary, 
had  a  significant  effect  on  the  zooplankton  abun- 
dance in  basin  V.  Transparency  was  lowest  in  the 
basins  with  highest  zooplankton  abundances.  This 
effect  could  be  via  the  main  pelagic  predator  of  the 
zooplankton,  Limnothrissa  miodon.  This  fish  was 
introduced  20  years  ago.  Food  may  also  be  a  factor 
limiting  zooplankton  abundance.  Phytoplankton  is 
dominated  by  blue-green  algae.  Some  blue-green 
algae  are  thought  to  be  toxic  to  zooplankton  al- 
though there  is  now  strong  evidence  that  zoo- 
plankton do  utilize  some  blue-green  algae  as  food. 
Generally  the  zooplankton  of  Lake  Kariba  are 
small  in  size.  This  may  be  due  to  the  high  tempera- 
tures, which  exceed  22  C  in  the  top  20  m  for  more 
than  8  months  of  the  year.  Food  availability  and 
food  quality  also  influence  zooplankton  size.  Pre- 
dation by  Limnothrissa  miodon,  may  also  have 
caused  a  reduction  in  zooplankton  size.  The  mean 
size  of  Bosmina  longirostris  in  Lake  Kariba  is  290 
micrometers,  while  in  the  more  eutrophic  Lake 
Mclllwaine  the  mean  size  is  442  micrometers.  Thus 
it  is  possible  that  the  strategy  for  survival  has  been 
for  the  zooplankton  in  Lake  Kariba  to  reduce  size. 
(Mertz-PTT) 
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ZOOPLANKTON  SPECIES  DYNAMICS 
DURING  IMPOUNDMENT  AND  STABILIZA- 
TION IN  A  SUBARCTIC  RESERVOIR. 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

B.  Pinel-Alloul,  G.  Methot,  and  M.  Florescu. 
Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 
2,  p  521-537,  1989.  9  fig,  2  tab,  35  ref. 


Descriptors:  'Canada,  'Limnology,  'Reservoirs, 
'Species  composition,  'Zooplankton,  Crustaceans, 
Food  habits,  Hydroelectric  power,  Population  dy- 
namics, Postimpoundment,  Rotifers,  Subarctic  res- 
ervoirs, Succession,  Trophic  level. 

The  completion  of  a  hydroelectric  project  in  the 
James  Bay  area,  Canada,  provided  an  opportunity 
to  investigate  the  zooplankton  community  of  su- 
barctic reservoirs  in  the  early  years  of  impound- 
ment. The  long  term  succession  of  zooplankton 
species  and  the  relationships  with  the  fluctuations 
in  water  quality  and  trophic  parameters  in  the 
newly  impounded  subarctic  reservoir  were  exam- 
ined between  1978  and  1984.  The  structure  and 
dynamics  of  the  dominant  zooplankton  populations 
showed  highly  different  variation  patterns  in  inun- 
dated lakes  and  rivers  as  compared  to  the  blank 
lake  station.  Rotifer  predominance  after  the  filling 
of  the  reservoir  may  be  attributable  to  their  detri- 
tial  feeding  mechanisms.  Thus  the  initial  response 
of  rotifers  of  different  trophic  requirements  can  be 
a  good  indicator  of  the  trophic  upsurge  process. 
The  succession  and  dominance  of  microfilter- 
feeder  crustaceans  is  also  related  to  hydrological 
and  trophic  factors  and  can  be  linked  to  the  matu- 
ration processes  of  the  new  reservoir.  (Mertz-PTT) 
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FAUNA  OF  THE  ZEMBORZYCE  RESERVOIR. 

Akademia  Rolnicza,  Lublin  (Poland).  Dept.  of  Zo- 
ology and  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  5C. 
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FATE  OF  ZOOPLANKTON  IN  A  RIVER 
AFTER  LEAVING  A  DAM  RESERVOIR. 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

R.  Zurek,  and  E.  Dumnicka. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  549-561,  1989.  9  fig,  1  tab,  16  ref. 

Descriptors:  'Dam  effects,  'Limnology,  'Poland, 
•Reservoirs,  'Rivers,  *Zooplankton,  Benthos,  Bio- 
mass, Elimination  coefficient,  Food  chains,  Popula- 
tion density. 

Investigations  of  the  fate  of  zooplankton  after  leav- 
ing a  dam  reservoir  were  made  on  a  7  km  sector  of 
the  River  Dunajec  (Poland)  at  discharges  of  4,  180, 
and  240  cubic  m/second.  At  a  discharge  of  4  cubic 
m/sec  the  processes  of  zooplankton  elimination  are 
very  distinct.  The  elimination  coefficients  for  par- 
ticular species  vary  from  0.0127  to  0.000226.  At 
such  discharges,  after  7  km  the  benthos  communi- 
ties eliminate  37.95  kg  dry  weight  of  zooplankton 
of  the  40.06  kg  falling  daily  into  the  river.  On  the 
first  kilometer  0.239  g  of  dry  zooplankton  weight  is 
eliminated  on  1  square  m  of  the  bottom.  The  mean 
daily  elimination  is  0.0952  g  dry  weight.  At  high 
discharges,  low  zooplankton  concentrations  were 
recorded  at  stations  close  to  the  dam.  They  in- 
creased with  distance.  In  order  to  explain  this,  a 
hypothesis  was  put  forward  that  sinking  to  the 
bottom  was  a  behavior  by  the  zooplankton  when  a 
sudden  change  of  conditions  occurred  after  leaving 
the  reservoir.  After  the  shock  effect  wore  off,  most 
of  the  animals  returned  to  higher  layers  of  the 
water  and  were  again  recorded.  Predators  and 
detritivores  dominated  in  the  rich  bottom  commu- 
nities. (Author's  abstract) 
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CHANGES  IN  FISH  COMMUNITIES  AND 
BIOMANIPULATION  IN  WATER  SUPPLY 
RESERVOIRS. 

Vyzkumny  Ustav  Rybarsky  Vodnany  (Czechoslo- 
vakia). Reservoir  and  River  Lab. 
J.  Vostradovsky,  J.  Krizek,  O.  Albertova,  L. 
Ruzicka,  and  M.  Vostradovska. 
Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 
2,  p  587-594,  1989.  4  fig,  2  tab,  15  ref. 


Descriptors:  'Czechoslovakia,  'Fish  management, 
•Reservoir  operation,  'Species  composition,  Carp, 
Environmental  effects,  Fish  populations,  Fish 
stocking,  Lake  stages,  Planktivorous  fish,  Popula- 
tion dynamics,  Predation,  Reservoir  stages,  Reser- 
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voirs,  Succession,  Walleyes,  Water  level,  Water 
supply. 

A  biomanipulation  system  aimed  at  creating  better 
environmental  conditions  by  water  supply  manage- 
ment was  introduced  in  42  Czechoslovakian  water 
supply  reservoirs.  The  development  of  ichthyo- 
fauna  in  all  the  studied  newly  filled  reservoirs 
depended  on  the  species  composition  of  the  au- 
tochthonous stock  in  the  drainage  area  of  the  reser- 
voir. Fish  species  successions  induced  by  changes 
in  the  environment  of  the  water  supply  reservoirs 
built  mostly  in  the  headwaters  of  brooks  and  rivers 
(trout  streams)  can  be  considered  as  typical  of 
central  Europe.  Development  in  these  reservoirs 
could  be  characterized  by  three  stages,  each  with 
its  dominant  fish  species:  (l)salmonids;  (2)  perch; 
and  (3)  cyprinids.  The  effort  to  keep  the  reservoirs 
in  the  first  stage  of  succession  as  long  as  possible 
was  the  main  practical  goal  of  this  study.  In  the 
reservoirs  which  had  reached  the  second  and  third 
stages,  effort  was  made  to  stop  the  natural  course 
of  development  and  turn  it  back  towards  the  initial 
stage.  Single  interventions  such  as  manipulation  of 
the  water  level  or  of  fishing  load  lead  only  to 
temporary  stopping  of  the  occurrence  of  planktiv- 
orous  fishes;  the  range  of  the  effectiveness  of  such 
interventions  is  limited,  and  dependent  on  the  fish 
species.  Preference  should  be  given  to  stocking  the 
predatory  species,  species  whose  natural  reproduc- 
tion can  be  controlled  and  which  contribute  to  the 
reduction  of  planktivores.  Stocking  with  pike 
perch  (Stizostedion  lucioperca)  and  rapacious  carp 
(Aspius  aspius)  seems  promising.  (Mertz-PTT) 
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SEASONAL  CHANGES  OF  ZOOPLANKTON 
AND  PHYTOPLANKTON  AND  THEIR 
MUTUAL  RELATIONS  LN  SOME  CZECHO- 
SLOVAK RESERVOLRS. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

Z.  Brand!,  B.  Desortova,  J.  Hrbacek,  J. 

Komarkova,  and  V.  Vyhnalek. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  597-604,  1989.  3  fig,  1  tab,  17  ref. 

Descriptors:  'Czechoslovakia,  'Food  chains, 
•Limnology,  *Phytoplankton,  *Population  dynam- 
ics, *Reservoirs,  'Zooplankton,  Algal  blooms,  Bio- 
mass,  Bosmina,  Chlorophyll  a,  Copepods,  Cyano- 
phyta,  Daphnia,  Predation,  Rotifers,  Seasonal  vari- 
ation, Species  composition,  Transparency,  Water- 
fleas. 

Seasonal  changes  of  the  species  structure  and  the 
amount  of  zooplankton  and  phytoplankton  are 
evaluated  for  nine  Czechoslovak  reservoirs  of  dif- 
ferent size,  depth  and  retention  time,  monitored  in 
various  extent  during  the  last  30  years.  They  exhib- 
ited a  similar  course  of  regular  events  including 
spring  algal  bloom  of  small-cell  species,  the  spring 
increase  of  zooplankton  starting  with  a  pulse  of 
copepods  and  rotifers  and  followed  later  by  the 
development  of  cladoceran  populations  coinciding 
with  a  deep,  and  usually  short,  depression  of  phy- 
toplankton. The  further  development  of  summer 
phytoplankton  is  based  on  large-cell  or  colonial 
species  and  eventually  results  in  the  heavy  summer 
or  autumn  blooms  of  blue-greens  or  diatoms.  The 
summer  fluctuations  of  zooplankton  biomass  usual- 
ly do  not  achieve  the  spring  maximum.  Eight 
reservoirs  had  a  similar  zooplankton  structure  with 
Daphnia  galeata,  Bosmina  longirostris  and  Cyclops 
vicinus  as  main  species.  Only  the  reservoir  stocked 
with  predatory  fish  in  low  density  had  the  large 
cladoceran  Daphnia  pulicaria  as  the  main  species, 
together  with  a  high  transparency  and  a  low  chlo- 
rophyll a  content.  (Author's  abstract) 
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ZOOPLANKTON  STRUCTURE  AND  FISH 
POPULATION  DEVELOPMENT  IN  THE 
RIMOV  RESERVOIR,  CZECHOSLOVAKIA. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

J.  Seda,  J.  Kubecka,  and  Z.  Brandl. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  605-609,  1989.  2  fig,  2  tab,  13  ref. 

Descriptors:  'Czechoslovakia,  *Fish  food  orga- 
nisms,   •Fish    populations,    'Limnology,    'Reser- 


voirs, 'Zooplankton,  Biomass,  Cladocerans,  Fish 
physiology,  Planktivorous  fish,  Population  dynam- 
ics, Reservoir  fisheries,  Species  composition,  Wa- 
terfleas. 

The  relationships  between  the  parameters  charac- 
terizing the  fish  populations  in  the  Rimov  Reser- 
voir, Czechoslovakia,  (fish  biomass,  the  calculated 
fish  metabolic  activity)  and  the  parameter  charac- 
terizing the  zooplankton  composition  and  the  size 
structure  were  examined.  Zooplankton  was  moni- 
tored in  three-week  intervals  at  one  station  situated 
near  the  dam  of  the  reservoir  by  means  of  vertical 
hauls  with  the  Apstein  net.  From  the  examined 
relations,  two  conclusions  can  be  drawn:  (1)  Large 
cladocerans,  representing  the  main  herbivorous 
component  of  zooplankton,  are  most  sensitive  to 
the  increased  predatory  impact  of  planktivorous 
fish.  They  can  be  a  significant  component  of  the 
zooplankton  assemblage  only  if  the  fish  biomass  is 
low  (less  than  100  kg/hectare);  and  (2)  This  rela- 
tion between  the  fish  biomass  and  the  size  structure 
of  zooplankton  can  be  used  to  evaluate  the  fish 
stock  of  the  reservoir  indirectly  according  to  the 
information  on  the  zooplankton  size  structure  and 
composition.  (Mertz-PTT) 
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DEVELOPMENT  OF  THE  ICHTHYOFAUNA 
OF  THE  RLMOV  RESERVOIR  AND  ITS  MAN- 
AGEMENT. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

J.  Kubacka. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  611-613,  1989.  7  ref. 

Descriptors:  'Czechoslovakia,  'Fish  management, 
•Fish  populations,  'Reservoirs,  Biomass,  Bream, 
Cyprinids,  Lake  fisheries,  Perch,  Roach,  Salmon, 
Succession. 

The  development  of  the  fish  stock  of  the  Rimov 
Reservoir  in  Czechoslovakia  was  the  result  of  the 
natural  development  of  the  autochthonous  fishes 
and  of  the  management.  After  a  short  salmonid  and 
esocid  phase  of  development,  strong  populations  of 
perch,  roach  and  bream  had  built  up.  Limiting  the 
recruitment  from  1982  by  drying  of  eggs  and,  in 
the  case  of  perch,  by  very  strong  cannibalism  and 
other  factors,  caused  the  decline  of  the  biomass  of 
three  main  planktivores.  The  development  of  the 
fish  fauna  of  the  Rimov  reservoir  has  not  reached 
the  climax  state  with  the  dominance  of  cyprinids. 
The  coexistence  of  perciform  and  cyprinid  stock 
with  a  low  biomass  (below  200  kg/hectare)  is  a 
desirable  outcome  resulting  from  successful  reser- 
voir management.  (Mertz-PTT) 
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square  m)  showed  a  maximum  in  this  period,  too. 
In  the  short  period  immediately  after  ice 
melt, when  the  reservoir  temperature  is  homogene- 
ous at  4C,  the  population  density  of  cladocerans  is 
always  very  low.  During  the  period  until  the  sur- 
face water  attains  a  temperature  of  about  10  C  and 
temperature  stratification  starts  the  phytoplankton 
increased  exponentially  until  the  period  of  stable 
epilimnion  separation.  The  period  of  stable  epilim- 
nion  until  the  point  when  the  average  water  tem- 
perature reached  about  13  C  coincided  with  clado- 
ceran population  concentrations  in  the  epilimnion 
water  layers.  The  density  of  cladoceran  popula- 
tions reached  the  annual  maximum  plateau  and  the 
intensity  of  their  reproduction  was  reduced  during 
the  period  until  the  minima  of  phytoplankton  and 
average  epilimnion  temperature  of  about  18  C. 
(Mertz-PTT) 
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ORIGIN,  COMPOSITION  AND  YIELD  OF 
FISH  IN  RESERVOIRS. 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

C.  H.  Fernando,  and  J.  Holcik. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  637-641,  1989.  Href. 

Descriptors:  'Adaptation,  'Aquatic  habitats,  'Fish 
harvest,  'Reservoirs,  'Species  composition,  'Suc- 
cession, Fish  management,  Fish  populations,  Fish 
stocking,  Lacustrine  environment,  Pelagic  fish, 
Reservoir  operation. 

In  all  reservoirs  the  fish  fauna  is  recruited  from 
riverine  antecedents.  Due  to  the  unstable  hydrolo- 
gical  regime  of  rivers  the  nature  of  their  environ- 
ment favors  the  evolution  of  euryoecious  species 
which  are  usually  ill  adapted  to  lacustrine  condi- 
tions. When  riverine  fish  communities  are  trapped 
in  a  reservoir,  most  of  the  fishes  stay  close  to  the 
shores,  the  mouth  of  tributaries  and  in  shallows. 
The  pelagic  and  deep  waters  are  poorly  utilized 
and  the  yield  of  fish  is  below  the  natural  productiv- 
ity of  these  water  bodies,  unless  the  dammed  river 
contains  fish  species  from  families  preadapted  for 
lacustrine  conditions.  There  is  a  direct  correlation 
between  the  percentage  of  pelagic  fish  and  fish 
yield  in  reservoirs.  This  situation  probably  applies 
to  the  littoral  and  deep  water  region  of  reservoirs 
too,  although  sufficient  data  to  demonstrate  this 
are  not  available  at  the  present  time.  If  such  prea- 
dapted lacustrine  species  are  not  present,  the  intro- 
duction of  lacustrine  species  or  those  preadapted 
for  lacustrine  environment  is  desirable  under  cer- 
tain circumstances.  However,  caution  must  be  ex- 
ercised in  any  introduction.  (Author's  abstract) 
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MAIN  FACTORS  AFFECTING  SPRING  DE- 
VELOPMENT OF  HERBIVOROUS  CLADO- 
CERA  IN  THE  RIMOV  RESERVOIR 
(CZECHOSLOVAKIA). 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

J.  Seda. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  619-630,  1989.  9  fig,  22  ref. 

Descriptors:  'Czechoslovakia,  'Food  chains, 
•Limnology,  'Phytoplankton,  'Population  dynam- 
ics, 'Reproduction,  'Reservoirs,  'Waterfleas, 
•Zooplankton,  Aquatic  productivity,  Bosmina, 
Daphnia,  Epilimnion,  Fecundity,  Lake  stratifica- 
tion, Seasonal  variation,  Water  temperature. 

The  regular  pattern  of  spring  succession  of  phyto- 
plankton and  herbivorous  Cladocera  in  the  Rimov 
reservoir,  Czechoslovakia,  provides  an  ideal  model 
for  population  dynamics  study.  The  cladoceran 
populations  consist  only  of  Daphnia  galeata  and 
Bosmina  longirostris  in  this  reservoir  during  the 
spring  period  (the  period  from  ice  melting  to  clear 
water  phase  establishment).  Close  synchronization 
of  reproduction  parameters  of  both  cladoceran  spe- 
cies with  phytoplankton  dynamics  was  observed. 
The  spring  peak  of  fecundity  of  D.  galeata  and  B. 
longirostris  was  the  maximum  value  of  the  whole 
year.  Not  only  the  peak  of  fecundity  (eggs  per 
adult  female),  but  the  absolute  numbers  (eggs  per 


DRIFT  OF  AQUATIC  INSECTS  FOLLOWING 
METHOXYCHLOR  TREATMENT  OF  THE 
SASKACHEWAN  RIVER  SYSTEM. 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
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FINITE  ELEMENT  SOLUTION  OF  THE  SHAL- 
LOW-WATER WAVE  EQUATIONS. 

Norsk  Hydroteknisk  Lab.,  Trondheim. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-07863 


NITROGEN  FIXATION  DYNAMICS  OF  TWO 
DIAZOTROPHIC  COMMUNITIES  LN  MONO 
LAKE,  CALIFORNIA. 

Geological  Survey,  Menlo  Park,  CA. 

R.  S.  Oremland. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  3,  p  614-622,  March  1990. 

6  fig,  4  tab,  38  ref. 

Descriptors:  'Aquatic  bacteria,  'California, 
•Lakes,  •Limnology,  *Mono  Lake,  'Nitrogen  fixa- 
tion, 'Nitrogen  fixing  bacteria,  'Saline  lakes, 
Algae,  Ammonia,  Chlorophyta,  Cyanophyta,  En- 
zymes, Littoral  zone,  Nitrates,  Oxygen,  Photoacti- 
vation,  Photochemistry,  Seasonal  variation,  Sul- 
fides. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

Two  types  of  diazotrophic  microbial  communities 
were  found  in  the  littoral  zone  of  alkaline  hypersa- 
line  Mono  Lake,  California.  One  consisted  of  an- 
aerobic bacteria  inhabiting  the  flocculent  surface 
layers  of  sediments.  Nitrogen  fixation  (acetylene 
reduction)  in  these  layers  occurred  under  anaero- 
bic conditions,  was  not  stimulated  by  light  or  by 
additions  of  organic  substrates,  and  was  inhibited 
by  oxygen,  nitrate,  and  ammonia.  The  second  com- 
munity consisted  of  a  ball-shaped  association  of  a 
filamentous  chlorophyte  (Ctenocladus  circinnatus) 
with  diazotrophic,  nonheterocystous  cyanobac- 
teria,  as  well  as  anaerobic  bacteria  (Ctenocladus 
balls).  Nitrogen  fixation  by  Ctenocladus  balls  was 
usually,  but  not  always,  stimulated  by  light.  Rates 
of  anaerobic  dark  fixation  equaled  those  in  the 
light  under  air.  Fixation  in  the  light  was  stimulated 
by  3-(3,4-dichlorophenyl)- 1 , 1  -dimethy  lurea 

(DCMU)  and  by  propanil  (N-(3,4- 
dichlorophenyl)propanamide).  DCMU-elicited  ni- 
trogenase  activity  was  inhibited  by  ammonia  (96%) 
and  nitrate  (65%).  Fixation  was  greatest  when 
Ctenocladus  balls  were  incubated  anaerobically  in 
the  light  with  sulfide.  Dark  anaerobic  fixation  was 
not  stimulated  by  organic  substrates  in  short-term 
(4-h)  incubations,  but  was  in  long-term  (67-h)  ones. 
Areal  estimates  of  benthic  nitrogen  fixation  were 
measured  seasonally,  using  chambers.  Highest  rates 
(about  29.3  micromoles  of  acetylene/sq  m/h)  oc- 
curred under  normal  diel  regimens  of  light  and 
dark.  These  estimates  indicate  that  benthic  nitro- 
gen fixation  has  the  potential  to  be  a  significant 
nitrogen  source  in  Mono  Lake.  (Author's  abstract) 
W90-07865 


EFFECT  OF  WEATHER  VARIABILITY  ON 
THE  ENERGY  BALANCE  OF  A  LAKE  IN  THE 
HUDSON  BAY  LOWLANDS,  CANADA. 

York  Univ.,  North  York  (Ontario).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2D. 
W90-07875 


MONITORING  FLORIDA'S  RTVERINE  FISH 
COMMUNnTES. 

Florida  Game  and  Fresh  Water  Fish  Commission, 
Holt.  Blackwater  Fisheries  Research  and  Develop- 
ment Center. 

For  primary  bibliographic  entry  see  Field  81. 
W90-07876 


USING  MINNOW  TRAPS  TO  ESTIMATE  FISH 
POPULATION  SIZE:  THE  IMPORTANCE  OF 
SPATIAL  DISTRIBUTION  AND  RELATD7E 
SPECIES  ABUNDANCE. 

Wisconsin  Univ.-Madison.  Center  for  Limnology. 

X.  He,  and  D.  M.  Lodge. 

Hydrobiologia  HYDRB8,  Vol.  190,  No.  1,  p  9-14, 

February  1990.  5  fig,  17  ref.  NSF  Grant  BMS-83- 

08919. 

Descriptors:  *Data  acquisition,  *Distribution  pat- 
terns, *Fish  populations,  *Lakes,  Bogs,  Dace, 
Michigan,  Mudminnow,  Population  density,  Sam- 
pling, Tuesday  Lake. 

Relative  abundance  and  within-lake  distributions 
of  three  fishes,  northern  redbelly  dace  (Phoxinus 
eos),  finescale  dace  (P.  neogaeus),  and  central  mud- 
minnow  (Umbra  limi),  were  examined  using 
minnow  traps  in  Tuesday  Lake,  a  small  bog  lake  in 
the  Upper  Peninsula,  Michigan.  For  these  species, 
catches  in  minnow  traps  placed  at  the  perimeter  of 
the  lake  were  21-52  times  higher  than  catches  in 
midlake  traps.  Variance:mean  ratios  of  perimeter 
trap  catches  indicated  that  both  dace  species  were 
highly  aggregated  while  the  distribution  of  mud- 
minnows  was  less  aggregated  or  random.  Over  an 
11  day  period  during  which  all  fish  caught  were 
removed  from  the  lake,  catch  per  unit  effort 
(CPUE)  of  both  dace  species  declined  in  response 
to  fish  removal.  In  contrast,  CPUE  for  mudmin- 
nows  was  low  initially,  increased  to  an  asymptote 
and  then  declined  only  in  the  last  5  days  of  the  fish 
removal.  The  patterns  of  CPUE  for  mudminnows 
indicated  that  mudminnow  trapability  and/or  ac- 
tivity was  reduced  in  the  presence  of  high  densities 
of  dace.  The  low  abundance  of  dace  in  traps  with 
many  mudminnows  suggested  mudminnows  avoid- 
ed traps  already  containing  dace.  Throughout  the 


removal  period,  CPUE  provided  an  accurate  index 
of  dace  abundance,  whereas  this  was  true  for  mud- 
minnows only  after  dace  populations  had  been 
reduced  drastically.  Therefore,  in  any  use  of 
minnow  traps  to  estimate  populations,  both  spatial 
distributions  and  relative  abundance  of  small  fishes 
must  be  taken  into  account.  (Author's  abstract) 
W90-07879 


COMPOSITION  AND  DYNAMICS  OF  A 
HIGHLY  DIVERSE  DIATOM  ASSEMBLAGE 
IN  A  LIMESTONE  STREAM. 

Dept.   d'Ecologia,   Avgda,   Diagonal   645,  08028 

Barcelona,  Spain. 

S.  Sabater. 

Hydrobiologia  HYDRB8,  Vol.  190,  No.  1,  p  43-53, 

February  1990.  4  fig,  2  tab,  33  ref. 

Descriptors:  *Algae,  *Diatoms,  *Population  dy- 
namics, 'Streams,  Chlorophyll,  Mineralization,  Sa- 
linity, Seasonal  variation,  Species  diversity. 

The  algal  assemblages  of  a  small  limestone  stream 
were  studied  for  a  year  at  monthly  intervals.  Algal 
standing  crop  was  permanently  high  (mean  con- 
centration of  158  mg  Chlorophyll-a/sq  m),  but  it 
reached  the  maximum  values  in  spring  and 
summer.  Diatoms  were  dominant  in  the  algal  as- 
semblages throughout  this  time,  and  more  than  100 
species  were  recorded  during  the  survey.  Most  of 
them  are  characteristic  of  hard  waters,  but  others, 
mainly  occurring  in  summer,  have  been  observed 
elsewhere  in  moderately  halophile  waters.  A  strik- 
ing succession  was  observed  in  the  diatom  assem- 
blage in  the  stream  in  each  season.  This  succession, 
with  a  maximum  in  summer,  was  mainly  related 
with  the  lessening  in  flow  and  the  increase  in  water 
mineralization.  Moreover,  the  diversity  of  the  sam- 
ples increased  sharply  from  April  1982  to  July 
1983.  In  fact,  a  progressive  increase  in  salinity 
tolerant  species  could  be  observed  from  winter  and 
spring  to  summer.  Nitzschia  sociabilis,  Navicula 
gregaria,  N.  lanceolata  and  Gomphonema  oliva- 
ceum  were  the  most  abundant  species  in  winter, 
whereas  Achnanthes  minutissima  reached  its  maxi- 
mum in  spring  and  Navicula  schroeterii,  Nitzschia 
thermaloides  and  Cyclotella  meneghiniana  were 
some  of  the  most  abundant  in  summer.  (Author's 
abstract) 
W90-07880 


EFFECT  OF  ALUMINUM  IN  SOFT  WATER  AT 
LOW  PH  ON  OXYGEN  CONSUMPTION  BY 
THE  DRAGONFLY  LIBELLULA  JULIA 
UHLER. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Environ- 
mental Sciences. 

J.  P.  Rockwood,  D.  S.  Jones,  and  R.  A.  Coler. 
Hydrobiologia  HYDRB8,  Vol.  190,  No.  1,  p  55-59, 
February  1990.  2  fig,  26  ref.  Massachusetts  Experi- 
ment Station  Project  Hatch  No.  580. 

Descriptors:  *Acid  rain  effects,  *Aluminum, 
•Aquatic  insects,  *Dragonflies,  Acidic  water,  Hy- 
drogen ion  concentration,  Oxygen  requirements. 

The  effects  of  the  direction  of  change  and  the 
relative  importance  of  low  pH  were  compared  to 
the  combined  effects  of  Al  and  low  pH  dragonlly. 
As  a  consequence  of  elevated  H(  +  )  and  Al  con- 
centrations, significantly  depressed  oxygen  con- 
sumption (p  <  0.01)  was  observed  among  treat- 
ments in  dragonfly  nymphs.  Although  the  mean 
oxygen  uptake  was  reduced  by  28%  in  acidified 
control  water  (pH  4.0,  0.02  mg  Al/1)  and  by  36% 
at  pH  4.0  and  0.3  mg/1  relative  to  control  rates, 
these  differences  were  not  significant.  Reductions 
significantly  different  (p  <  0.05)  from  the  control 
were  observed  with  Al  concentrations  of  3.0  and 
30  mg/1  (54%  and  75%).  Both  the  acidified  control 
and  the  0.3  mg/1  treatments  differed  significantly 
from  the  30  mg/1  treatment.  Low  pH  (4.0)  alone, 
therefore,  does  not  appear  to  inhibit  oxygen  uptake 
as  markedly  as  when  it  occurs  in  conjunction  with 
Al  in  concentrations  of  3  mg/1  or  greater.  (Sand- 
PTT) 
W90-07881 


FISH  COMMUNITY  STRUCTURE,  SPATIAL 
DISTRIBUTION  AND  FEEDING  ECOLOGY  IN 
A  BEAVER  POND. 


Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy. 

A.  Keast,  and  M.  G.  Fox. 

Environmental  Biology  of  Fishes  EBFID3,  Vol. 
27,  No.  3,  p  201-214,  March  1990.  6  fig,  5  tab,  41 
ref. 

Descriptors:  *Beavers,  *Fish  populations,  *Lake 
fisheries,  *Limnology,  "Ponds,  'Species  diversity, 
Fish  diets,  Habitats,  Population  density,  Resource 
partitioning. 

The  fish  community  of  a  small  (2.7  ha)  Ontario 
beaver  pond  was  analyzed  relative  to  predictions 
based  on  its  small  size,  shallow  depth,  brief  exist- 
ence and  isolation  from  more  permanent  water 
bodies.  The  predictions  were:  (1)  species  richness 
will  be  lower  than  that  of  more  permanent  water 
bodies  in  the  area,  (2)  fish  will  be  mainly  of  small 
body  size,  (3)  species  will  be  randomly  distributed 
across  habitats,  and  (4)  there  will  be  a  high  degree 
of  diet  overlap  between  species  and  age  classes. 
The  first  and  second  predictions  were  supported. 
The  pond  consisted  of  10  resident  species  in  1985, 
and  at  least  seven  in  1988.  Species  richness  was 
below  the  average  of  13.2  found  in  four  lakes  in  the 
vicinity,  but  greater  than  the  3.1  predicted  by  a 
species-area  curve  for  non-acidified  lakes  in  Ontar- 
io. All  species  except  pumpkinseed,  yellow  perch 
and  brown  bullheads  were  small-bodied  with  short 
life  spans  and  high  population  turnover  rates,  and 
few  fish  above  100  mm  were  present.  Predictions  3 
and  4  were  not  supported.  Habitat  occupation  was 
nonrandom,  and  high  diet  separation  occurred, 
particularly  in  August  when  food  limitation  was 
evident.  While  beaver  ponds  lack  the  range  of 
habitats  and  the  diversity  of  species  of  lake  envi- 
ronments, low  prey  density  and  high  fish  density 
nevertheless  appear  to  foster  resource  partitioning. 
(Author's  abstract) 
W90-07902 


IMPACTS  OF  LOG  STORAGE  UPON  EPILIM- 
NETIC  DISSOLVED  OXYGEN  AND  JUVENILE 
SOCKEYE  SALMON  IN  BABINE  LAKE,  BRIT- 
ISH COLUMBLA 

British   Columbia  Univ.,   Vancouver.   Westwater 

Research  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 
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ORGANIC  MATTER  DEGRADATION  AND 
NUTRIENT  REGENERATION  IN  AUSTRA- 
LIAN FRESHWATERS:  II.  SPATIAL  AND 
TEMPORAL  VARIATION,  AND  RELATION 
WITH  ENVIRONMENTAL  CONDITIONS. 
Murray-Darling  Freshwater  Research  Centre, 
Albury  (Australia). 

For  primary  bibliographic  entry  see  Field  2E. 
W90-07956 


LIMNOLOGICAL  STUDY  OF  LAKE  TODOS 
LOS  SANTOS  (CHILE):  MORPHOMETRY, 
PHYSICS,  CHEMISTRY,  PLANKTON,  AND 
PRIMARY  PRODUCTIVITY. 

Universidad  Austral  de  Chile,  Valdivia.  Inst,  de 
Zoologia. 

H.  Campos,  W.  Steffen,  G.  Aguero,  O.  Parra,  and 
L.  Zuniga. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  117, 
No.  4,  p  453-484,  February  1990.  15  fig,  7  tab,  25 
ref.  National  Research  Fund  Grant  263-82.  Re- 
search Direction  of  the  Universidat  Austral  de 
Chile  Grant  RS-83-49. 

Descriptors:  *Lake  morphometry,  "Limnology, 
•Oligotrophy  lakes,  *Plankton,  *Primary  produc- 
tivity, 'Water  chemistry,  Biomass,  Chile,  Chloro- 
phyll, Nutrients,  Thermal  stratification,  Zooplank- 
ton. 

Lake  Todos  los  Santos,  an  oligotrophic  lake  of 
volcanic  origin,  lies  1 89  m  above  sea  level  and  has 
a  surface  area  of  178.5  sq  km.  A  bathymetric 
survey  showed  a  deep  basin  (337  m  maximum 
depth)  as  well  as  great  volume  (34.4  cu  km).  The 
drainage  area  is  17  times  its  surface  area.  Accord- 
ing to  its  physical  and  chemical  factors,  this  lake  is 
monomictic  temperate  with  winter  circulation  at 


48 


WATER  CYCLE— Field  2 
Lakes — Group  2H 


8.1  C  and  thermal  stratification  in  summer.  Trans- 
parency is  high  (10.2  m,  Secchi  disk).  The  main 
nutrients  are  in  low  concentration,  with  a  vertical 
distribution  nearly  homogeneous  during  winter  cir- 
culation and  with  an  orthograde  tendency  during 
thermal  stratification.  The  availability  of  these  nu- 
trients correlated  to  higher  abundances  in  phyto- 
planktonic  biomass.  The  greatest  carbon  assimila- 
tion per  chlorophyll  unit  occurred  in  winter  al- 
though the  primary  productivity  reached  its  high- 
est level  at  the  beginning  of  summer.  The  levels  of 
primary  productivity  were  low.  Phytoplankton 
had  a  maximum  in  spring  (October),  belonging 
mainly  to  the  species  Rhizosolenia  eriensis,  Cyclo- 
tella  stelligera,  Closterium  acutum  var.  variabile, 
and  Sphaerocystis  schroenteri.  Diatoms  are  abun- 
dant in  winter-spring,  Chlorophyceae  in  spring, 
Cyanophyceae  in  winter  and  beginning  of  spring. 
A  species  of  calanoid  copepod,  Boeckella  graci- 
lipes,  was  identified  in  the  zooplankton,  together 
with  one  species  of  cyclopoid  copepod,  Mesocy- 
clops  longisetus,  two  species  of  Cladocera,  Eubos- 
mina  hagmanni  and  Daphnia  pulex,  and  nine  spe- 
cies of  rotifera,  dominated  by  Synchaeta  stylata 
and  Conochilus  unicornis.  The  abundance  maxima 
of  the  zooplankton  coincided  with  those  of  the 
phytoplankton.  The  highest  abundance  was  ob- 
served at  the  beginning  of  summer.  The  phyto- 
planktonic  composition  was  determined  not  only 
by  nutrient  availability,  but  by  thermal  variations. 
(Geiger-PTT) 
W9O-07958 


INDIRECT  DETECTION  OF  SUBSURFACE 
OUTFLOW  FROM  A  RTFT  VALLEY  LAKE. 

British  Geological  Survey,  Wallingford  (England). 
W.  G.  Darling,  D.  J.  Allen,  and  H.  Armannsson. 
Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  297-306,  February  1990.  5  fig,  14  ref. 

Descriptors:  *Closed  lakes,  "Kenya,  'Subsurface 
drainage,  'Subsurface  mapping,  Geothermal 
water,  Lake  evaporation,  Stable  isotopes,  Water 
level  fluctuations. 

Naivasha,  highest  of  the  Kenya  (Gregory)  Rift 
Valley  lakes,  has  no  surface  outlet.  However, 
unlike  other  Rift  lakes  it  has  not  become  saline 
despite  high  potential  evaporation  rates,  which  in- 
dicates that  there  must  be  some  subsurface  drain- 
age. The  fate  of  this  outflow  has  been  the  subject 
of  speculation  for  many  years,  especially  during 
the  general  decline  in  lake  water  level  during  the 
1980's.  To  the  south  of  the  lake,  there  are  few 
opportunities  to  obtain  information  from  direct 
groundwater  sampling.  However,  the  stable  isotop- 
ic  composition  of  fumarole  steam  from  late  Quater- 
nary volcanic  centers  in  the  area  has  been  used  to 
infer  groundwater  composition.  Using  a  simple 
mixing  model  between  Rift-flank  groundwater  and 
highly-evaporated  lake  water,  has  enabled  the  sub- 
surface water  flow  to  be  contoured  by  its  lake 
water  content.  By  this  method,  outflow  can  still  be 
detected  some  30  km  to  the  south  of  the  lake. 
Stable  isotope  data  also  confirm  that  much  of  the 
steam  used  by  the  local  Olkaria  geothermal  power 
station  is  derived  from  lake  water,  though  simple 
balance  considerations  show  that  steam  use  cannot 
alone  be  responsible  for  the  fall  in  lake  level  ob- 
served during  the  1980's.  (Author's  abstract) 
W90-07991 


ZOOPLANKTON  ABUNDANCE  AND  EVI- 
DENCE FOR  ITS  REDUCTION  BY  MACRO- 
PHYTE  MATS  IN  TWO  ORINOCO  FLOOD- 
PLAIN  LAKES. 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
S.  K.  Hamilton,  S.  J.  Sippel,  W.  M.  Lewis,  and  J. 
F.  Saunders. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  12, 
No.  2,  p  345-363,  March  1990.  8  fig,  2  tab,  33  ref. 
NSF  grant  BSR  83-15410. 

Descriptors:  'Floating  plants,  'Flood  plains, 
•Lakes,  'Limnology,  'Macrophytes,  'Orinoco 
River,  'Zooplankton,  Benthic  environment,  Cope- 
pods,  Crustaceans,  Food  chains,  Hydraulic  resi- 
dence time,  Lake  Aguilera,  Lake  Tineo,  Lake  mor- 
phology, Periphyton,  Population  density,  Rotifers, 
Seasonal  variation,  Tropical  regions,  Venezuela. 


Zooplankton  populations  were  sampled  over  one 
annual  cycle  in  two  floodplain  lakes  of  the  Orinoco 
River,  Venezuela,  in  an  attempt  to  establish  the 
relationship  between  abundance  patterns  and  the 
hydrology  and  morphometry  of  the  lakes.  One  of 
the  lakes  (Tineo)  is  relatively  large  with  a  gently 
sloping  basin;  the  other  one  (Aguilera)  is  smaller 
and  channel-shaped.  The  hydraulic  residence  time 
of  Lake  Aguilera  during  inundation  by  the  river  is 
shorter  ( <  1  day)  than  the  minimum  generation 
times  of  crustacean  (4-12  days)  and  rotiferan  (2.5 
days)  zooplankton.  For  Lake  Tineo,  residence  time 
during  inundation  (7  days)  is  longer  than  genera- 
tion times  for  all  taxa  except  copepods.  Although 
Lake  Aguilera  receives  water  from  Lake  Tineo 
during  inundation,  zooplankton  densities  were 
greatly  reduced  during  passage  through  a  large 
bed  of  the  floating  aquatic  grass  Paspalum  repens 
located  near  the  outlet  of  Lake  Tineo.  This  orienta- 
tion was  not  size-selective  and  affected  phyto- 
plankton as  well  as  zooplankton.  In  the  Orinoco 
floodplain  zooplankton  densities  are  affected  not 
only  by  hydraulic  residence  times  but  also  by 
passage  of  water  between  lakes,  which  exposes 
populations  to  large  losses  within  macrophyte 
beds.  Retention  of  plankton  by  floating  macro- 
phyte beds  is  potentially  important  to  the  trophic 
ecology  of  tropical  floodplain  lakes  because  it  re- 
sults in  the  concentration  of  planktonic  production 
in  epiphytic  and  benthic  habitats,  where  it  can 
readily  support  food  webs  consisting  of  macroin- 
vertebrates  and  fishes.  Export  of  plankton  from 
floodplain  waterbodies  to  the  river  is  also  reduced 
by  this  mechanism.  (Author's  abstract) 
W90-08012 


SIZE-ABUNDANCE  DISTRIBUTION  AND 
TAXONOMIC  COMPOSITION  OF  PLANKTON 
IN  AN  OLIGOTROPHIC,  HIGH  MOUNTAIN 
LAKE  (LA  CALDERA,  SIERRA  NEVADA, 
SPAIN). 

Malaga  Univ.  (Spain).  Dept.  de  Ecologia. 
F.  Echevarria,  P.  Carrillo,  F.  Jimenez,  P.  Sanchez- 
Castillo,  and  L.  Cruz-Pizarro. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  12, 
No.  2,  p  415-422,  March  1990.  4  fig,  30  ref.  Junta 
de  Andalucia  (Project  no.  9/88)  and  CICYT 
Project  no.  PPA86-0401. 

Descriptors:  'Limnology,  'Mountain  lakes,  'Oli- 
gotrophy lakes,  'Plankton,  'Spain,  Biomass,  Chry- 
sophyta,  Copepods,  Cyanophyta,  Daphnia,  Dia- 
toms, Energy  transfer,  Phytoplankton,  Population 
density,  Species  composition,  Trophic  level,  Zoo- 
plankton. 

This  paper  describes  the  main  features  of  the  size- 
abundance  distribution  and  taxonomic  structure  of 
plankton  in  an  oligotrophia  high  mountain  lake 
(La  Caldera,  Sierra  Nevada,  Spain).  The  distribu- 
tion is  characterized  by  a  discontinuity  in  the  size 
range  between  2000  and  32,000  cu  microns  (cell 
volume).  Phytoplankton  are  numerically  dominat- 
ed by  the  cyanobacterium  Cyanarcus  sp.  followed 
by  the  chrysophyte  Chromulina  nevadensis  and  the 
diatom  Cyclotella  ocellata.  Some  microplanktonic 
species  such  as  the  diatom  Navicula  radiosa  were 
observed  sporadically.  The  size  spectrum  and  com- 
position of  the  zooplankton  community  are  domi- 
nated by  the  copepod  Mixodiaptomus  luciniatus. 
On  considering  biomass,  however,  the  maximum 
values  are  associated  with  the  largest  size  classes, 
dominated  by  the  cladoceran  Daphnia  pulex.  Both 
the  size  structure  and  taxonomic  composition  of 
the  planktonic  community  studied  are  consistent 
with  expectations  based  on  theories  relating  the 
pattern  of  energy  flow  and  trophic  status  in  lakes. 
(Author's  abstract) 
W90-08013 


HYPERSCUMS  AND  THE  POPULATION  DY- 
NAMICS OF  MICROCYSTIS  AERUGINOSA. 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
T.  Zohary,  and  R.  D.  Robarts. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  12, 
No.  2,  p  423-432,  March  1990.  3  fig,  18  ref. 

Descriptors:  'Limnology,  'Microcystis,  'Popula- 
tion dynamics,  'Reservoirs,  'Scum,  Cyanophyta, 
Hartbeespoort  Dam,  Hyperscum,  Lakes,  Phyto- 
plankton, Seasonal  variation,  Simulation,  South 
Africa,  Wind  velocity. 


Conceptual  models,  based  on  7  years  of  data,  are 
constructed  to  simulate  the  annual  cycle  and  popu- 
lation dynamics  of  Microcystis  aeruginosa  in  hy- 
pertrophic, warm  monomictic  Hartbeespoort  Dam, 
South  Africa  in  order  to  assess  the  role  of  hypers- 
cum formation.  In  Hartbeespoort  Dam  the  large 
summer  planktonic  population  (mean  epilimnion 
biovolumes  of  20-50  cu  mm/L)  and  the  low  wind 
speed  resulted  in  the  formation  of  hyperscums 
(thick,  crusted  accumulations  of  floating  cyanobac- 
teria  at  wind-protected  sites)  containing  up  to  50% 
of  the  total  standing  crop  for  2-3  months  in  4  out  of 
5  years.  In  years  in  which  hyperscums  formed  the 
post-maximal  summer  population  maintained  itself 
throughout  autumn  and  into  late  winter  before 
declining  to  the  annual  nadir  (>1000  cells/L). 
When  hyperscums  did  not  form,  or  were  artificial- 
ly removed,  the  population  fell  to  similarly  low 
levels  as  early  as  May  (autumn)  and  remained  small 
until  the  spring  growth  phase  began.  Microcystis 
cells  decompose  in  the  upper  layers  of  a  hypers- 
cum, but  this  is  not  a  major  loss  to  the  planktonic 
population.  Hyperscums  are  refuges  which  help 
maintain  large  planktonic  standing  crops  during 
winter  when  growth  is  not  possible  but  have  no 
effect  on  the  long-term  (perennial)  survival  of  Mi- 
crocystis. (Author's  abstract) 
W90-08014 


TROPHIC     STATUS     AND     THE     PELAGIC 
SYSTEM  IN  LAGO  MAGGIORE. 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08065 


SPRING  DEVELOPMENT  OF  PHYTOPLANK- 
TON IN  LAKE  ERKEN:  SPECIES  COMPOSI- 
TION, BIOMASS,  PRIMARY  PRODUCTION 
AND  NUTRIENT  CONDTTIONS:  A  REVIEW. 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen. 

K.  Pettersson. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  9-14,  Febru- 
ary 28,  1990.  4  fig,  16  ref. 

Descriptors:  'Limnology,  'Phytoplankton, 
'Sweden,  Biomass,  Dinoflagellates,  Lake  Erken, 
Phosphorus,  Primary  productivity,  Seasonal  distri- 
bution, Stephanodiscus. 

In  Lake  Erken  (Sweden),  climatic  factors  such  as 
duration  of  ice  cover,  snow  depth,  and  insolation 
govern  the  phytoplankton  development  and  the 
species  composition  during  the  spring,  with  signifi- 
cant variations  from  year  to  year.  Generally,  the 
small  diatom  Stephanodiscus  hantzschii  var.  pusil- 
lus  creates  a  conspicuous  peak  at  ice-break.  In 
some  years  motile  dinoflagellates  start  to  develop 
under  the  ice  in  early  March,  thus  resulting  in  a 
much  longer  spring  bloom.  The  highest  biomasses 
were  recorded  in  1954-1955  with  values  up  to  11 
mg/L  of  fresh  weight.  The  chlorophyll  a  concen- 
trations have  at  most  reached  an  epilimnetic  aver- 
age of  30  microgram/L.  The  primary  production 
reached  a  maximum  of  2200  mg  C  per  sq  m/day  in 
1955  and  the  average  production  for  two  months 
during  the  spring  varied  from  30-64  mg  C  cu  m/ 
day.  Phosphorus  was  the  limiting  nutrient  at  the 
end  of  the  spring  bloom.  This  was  confirmed  by 
orthophosphate  concentrations,  algal  surplus  P 
content,  and  alkaline  phosphatase  activity,  as  well 
as  estimates  of  inorganic  N:P  and  C:P  ratios  and 
nutrient  enrichment  experiments.  (Author's  ab- 
stract) 
W90-08066 


SOME  CHARACTERISTICS  OF  THE  COMMU- 
NITY OF  AUTOTROPHS  OF  LAKE  SEVAN  IN 
CONNECTION  WITH  ITS  EUTROPHICATION. 

Akademiya  Nauk  Armyanskoi  SSR,  Sevan.  Hy- 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08067 


ASPECTS  OF  THE  ECOLOGY  OF  A  FILAMEN- 
TOUS ALGA  IN  A  EUTROPHIED  LAKE. 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  5C. 
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RELATION  OF  BIOTIC  AND  ABIOTIC  INTER- 
ACTIONS TO  EUTROPHICATION  IN  TJEU- 
KEMEER,  THE  NETHERLANDS. 

Limnologisch  Inst.,  Oosterzee  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08069 


ZOOPLANKTON  COMMUNITY  CHANGES  IN 
LAKE  KINNERET  (ISRAEL)  DURING  1969- 
1985. 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
M.  Gophen,  S.  Serruya,  and  P.  Spataru. 
Hydrobiologia  HYDRB8,  Vol.  191,  p  39-46,  Feb- 
ruary 28,  1990.  2  fig,  8  tab,  46  ref. 

Descriptors:  'Israel,  *Lake  Kinneret,  'Limnology, 
•Zooplankton,  Animal  behavior,  Crustacea,  Fish 
food  organisms,  Life  history  studies,  Population 
dynamics,  Predation. 

Long-term  records  (1969-1985)  of  zooplankton 
density  in  Lake  Kinneret  (Israel)  indicated  signifi- 
cant reduction  of  biomass  (Copepoda,  Cladocera, 
and  Rotifera)  and  production  (Copepoda  and  Cla- 
docera). Nauplius  and  adult  copepod  densities  de- 
creased but  those  of  copepodites  did  not  change. 
Meoscyclops  was  suppressed  more  than  the  small- 
er Thermocyclops  and  males  of  both  genera 
became  more  abundant  relative  to  the  larger  fe- 
males. Ratios  of  'small/large'  Cladocera  densities 
became  higher.  Numbers  of  total  cladocerans  were 
stable  and  therefore  reduction  in  Cladocera  graz- 
ing capacity  is  assumed.  The  abundant  Keratella 
spp.  were  reduced.  It  is  likely  that  intensification  of 
fish  visual-attack-predation  pressure  shifted  the 
size-class  structure  towards  smaller  adult  copepods 
and  cladocerans.  Reduction  of  Keratella  spp.  and 
copepod  nauplii  probably  was  affected  by  increas- 
ing pressure  of  fish  filter-feeders.  Data  on  fish  food 
consumption,  feeding  behavior,  and  fisheries  man- 
agement suggested  their  direct  impact  on  long- 
term  changes  of  zooplankton  in  Lake  Kinneret. 
(Author's  abstract) 
W90-08070 


CONTRIBUTION  OF  SILVER  CARP  (HY- 
POPHTALMICHTHYS  MOLITRIX)  TO  THE 
BIOLOGICAL  CONTROL  OF  NETOFA  RESER- 
VOIRS. 

Nessin  Water  Quality  Central  Lab.,  Nazareth 
(Israel). 

H.  Leventer,  and  B.  Teltsch. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  47-55,  Feb- 
ruary 28,  1990.  5  fig,  4  tab,  18  ref. 

Descriptors:  'Biological  control,  'Israel,  'Netofa 
reservoirs,  'Water  quality  control,  Carp,  Ecosys- 
tems, Phytoplankton,  Zooplankton. 

When  silver  carp  were  introduced  into  the  Netofa 
reservoirs  (Israel)  at  an  initial  density  of  300-4500 
fish/ha  to  control  phytoplankton  and  zooplankton, 
there  was  a  significant  reduction  of  algae,  zoo- 
plankton, and  suspended  organic  matter.  Annual 
yield  ranged  from  600  to  1500  kg/ha.  The  growth 
of  individual  fish  after  6-8  yr  was  6-15  kg/fish. 
Introducing  silver  carp  to  reservoirs  for  biological 
control  creates  a  balanced  ecological  system  in 
which  interspecific  competition  is  minimal  and  the 
environmental  improvements  are  considerable. 
Silver  carp  and  bottom-feeding  fish  filter  phyto- 
plankton and  zooplankton  from  the  water;  their 
excrement  enriches  increases  the  organic  matter  on 
the  bottom  that  is  suitable  for  zoobenthos.  (Au- 
thor's abstract) 
W90-08071 


CHANGES  IN  THE  FISH  AND  ZOOPLANK- 
TON COMMUNITIES  OF  RINGSJON,  A 
SWEDISH  LAKE  UNDERGOING  MAN-MADE 
EUTROPHICATION. 

Institute  of  Freshwater  Research,  Drottningholm 

(Sweden). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08072 


PHOSPHORUS  DYNAMICS  FOLLOWING 
RESTORATION  MEASURES  IN  THE  LOOS- 
DRECHT  LAKES  (THE  NETHERLANDS). 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
For  primary  bibliographic   entry   see  Field   5G. 
W90-08074 


SEASONAL  VARIABILITY  OF  N:P  RATIOS  IN 
EUTROPHIC  LAKES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08075 


TROPHIC  RESPONSE  TO  PHOSPHORUS  IN 
AODIC  AND  NON-ACIDIC  LAKES  IN  NOVA 
SCOTIA,  CANADA. 

Canadian  Wildlife  Service,  Halifax  (Nova  Scotia). 
J.  J.  Kerekes,  A.  C.  Blouin,  and  S.  T.  Beauchamp. 
Hydrobiologia   HYDRB8,   Vol.    191,   p    105-110, 
February  28,  1990.  5  fig,  1  tab,  22  ref. 

Descriptors:  'Acid  rain  effects,  'Eutrophic  lakes, 
'Limnology,  'Nova  Scotia,  'Oligotrophic  lakes, 
'Phosphorus,  'Trophic  level,  Aquatic  insects, 
Benthos,  Comparison  studies,  Hydrogen  ion  con- 
centration, Nutrients. 

Twenty  lakes  (oligotrophic  or  eutrophic)  with  a 
wide  range  of  acidity  (pH  3.5  to  7.6)  showed  a 
typical  response  to  total  P  with  respect  to  algal 
biomass  (OECD  relationship),  irrespective  of  their 
acidity.  Zooplankton  abundance  is  related  to  total 
P,  except  for  an  outlier  lake  which  is  very  acidic 
and  eutrophic.  This  lake,  however,  has  abundant 
benthic  and  pelagic  insect  fauna  and  shows  an 
overall  'normal'  trophic  response  to  phosphorus.  In 
three  lakes  where  planktonic  primary  production 
at  light  optimum  (Pmax)  was  measured,  it  was 
highest  in  the  most  acidic  lake  (pH  4.4),  which  has 
the  largest  total  P  concentration.  (Author's  ab- 
stract) 
W90-08076 


TROPHIC  INTERACTIONS  AMONG  HETERO- 
TROPHIC MICROPLANKTON,  NANOPLANK- 
TON,  AND  BACTERIA  IN  LAKE  CONSTANCE. 

Konstanz  Univ.  (Germany,  F.R.).  Limnological 
Inst. 

Hydrobioiogia  HYDRB8,  Vol.  191,  p  111-122, 
February  28,  1990.  10  fig,  50  ref. 

Descriptors:  'Energy  transfer,  'Food  chains, 
'Lake  Constance,  'Limnology,  'West  Germany, 
Bacteria,  Ecosystems,  Plankton,  Predation,  Sea- 
sonal variation,  Trophic  dynamics. 

A  considerable  part  of  the  pelagic  energy  flow  in 
Lake  Constance  (Federal  Republic  of  Germany)  is 
channelled  through  a  highly  dynamic  microbial 
food  web.  In-situ  experiments  using  the  lake  water 
dilution  technique  of  Landry  and  Hasset  revealed 
that  grazing  by  heterotrophic  nanoflagellates 
(HNF)  smaller  than  10  micron  is  the  major  loss 
factor  of  bacterial  production.  An  average  flagel- 
late ingests  10-100  bacteria  per  hour.  Nano-ciliates 
and  micro-ciliates  have  been  identified  as  the  main 
predators  of  HNF.  If  no  other  food  is  used,  be- 
tween 3  and  40  HNF  are  composed  per  ciliate  per 
hour.  Other  protozoans  and  small  metazoans  such 
as  rotifers  are  of  minor  importance  in  controlling 
HNF  population  dynamics.  Clearance  rates  varied 
between  0.2  and  122.8  nanoliter  HNF/hr  and  be- 
tween 0.2  and  53.6  microliter  ciliates/hr,  respec- 
tively. Ingestion  and  clearance  rates  measured  for 
HNF  and  ciliates  are  in  good  agreement  with 
result  obtained  by  other  investigators  from  differ- 
ent aquatic  environments  and  from  laboratory  cul- 
tures. Both  the  abundance  of  all  three  major  micro- 
heterotrophic  categories  (bacteria,  HNF,  and  cili- 
ates), and  the  grazing  pressure  within  the  microbial 
loop  show  pronounced  seasonal  variations.  (Au- 
thor's abstract) 
W9O-O8077 


INFLUENCE  ON  PHYTOPLANKTON  BIO- 
MASS IN  LAKES  OF  DIFFERENT  TROPHY  BY 
PHOSPHORUS  IN  LAKE  WATER  AND  ITS 
REGENERATION  BY  ZOOPLANKTON. 


Polish  Academy  of  Sciences,  Mikolajki.  Hydrobio- 

logical  Research  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08078 


ALGAL  GROWTH  AND  LOSS  RATES  OF 
LAKE  LOOSDRECHT:  FIRST  EVALUATION 
OF  THE  ROLES  OF  LIGHT  AND  WIND  ON  A 
BASIS  OF  STEADY  STATE  KINETICS. 

Limnologisch    Inst.,    Nieuwersluis   (Netherlands). 

Vijverhof  Lab. 

H.  J.  Gons,  and  M.  Rijkeboer. 

Hydrobiologia   HYDRB8,   Vol.    191,   p    129-138, 

February  28,  1990.  4  fig,  1  tab,  25  ref. 

Descriptors:  'Eutrophic  lakes,  'Lake  Loosdrecht, 
'Limnology,  'Model  studies,  'Primary  productivi- 
ty, 'The  Netherlands,  Algae,  Chlorophyll  a, 
Growth  kinetics,  Light,  Phytoplankton,  Wind. 

Lake  Loosdrecht  (The  Netherlands)  is  shallow, 
highly  eutrophic,  and  subject  to  frequent  wind- 
induced  resuspension  of  settled  algae  and  detritus. 
The  summer  phytoplankton  consists  of  filamentous 
prokaryotes.  Chlorophyll  a  levels  are  stable  over 
the  summer  at  a  concentration  of  about  160  mg/cu 
m;  losses  due  to  grazing  and  sinking  are  small. 
Epipelic  chlorophyll  a  concentrations  range  from  0 
to  250,  but  about  50  mg/sq  m  is  typical.  In  situ 
rates  of  change  in  chlorophyll  a  in  the  water 
column  were  related  to  specific  growth  rates  pre- 
dicted by  a  model  of  light-limited  growth.  In  the 
model,  incident  light  is  partitioned  among  algae, 
tripton,  and  background  color,  to  determine  the 
light  available  for  algal  growth  and  cell  mainte- 
nance. Model  coefficients  are  derived  primarily 
from  laboratory  studies  of  the  growth  of  Prochlor- 
othrix  hollandica,  an  abundant  species  in  the  lake 
in  summer.  Assuming  constant  rates  of  loss  due  to 
grazing  and  sinking,  for  summers  of  1985  and  1986 
some  56%  of  the  variation  in  the  chlorophyll  a  in 
the  lake  water  was  explained  by  change  in  light 
conditions  alone  and  77%  by  light  and  wind-driven 
resuspension  of  epipelic  chlorophyll  a  together. 
These  factors  had  little  influence  on  the  phyto- 
plankton biomass  in  1983  and  1984;  other  environ- 
mental conditions,  e.g.,  phosphorus  availability, 
may  have  been  important.  Also,  the  laboratory- 
derived  growth  kinetics  of  P.  hollandica  may  not 
have  been  equally  suitable  for  modeling  in  the  four 
summers.  (Author's  abstract) 
W90-08079 


INTERACTIONS  BETWEEN  SEDIMENT  AND 
WATER  IN  A  SHALLOW  AND  HYPERTROPH- 
IC LAKE:  A  STUDY  ON  PHYTOPLANKTON 
COLLAPSES  IN  LAKE  SOBYGARD,  DEN- 
MARK. 

National  Environmental  Research  Inst.,  Silkeborg 
(Denmark). 

M.  Sondergaard,  E.  Jeppesen,  P.  Kristensen,  and 
O.  Sortkjaer. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  139-148, 
February  28,  1990.  3  fig,  2  tab,  15  ref. 

Descriptors:  'Cycling  nutrients,  'Denmark,  'Lim- 
nology, 'Phytoplankton,  'Population  dynamics, 
Dissolved  oxygen,  Ecosystems,  Hypertrophic 
lakes,  Lake  Sobygard,  Lake  sediments,  Nitrogen, 
Phosphorus,  Shallow  water,  Zooplankton. 

Short-term  changes  in  phytoplankton  and  zoo- 
plankton biomass  have  occurred  1-3  times  every 
summer  for  the  past  5  yr  in  the  shallow  and 
hypertrophic  Lake  Sobygard.  Denmark.  During 
the  collapse  of  the  phytoplankton  biomass  in  1985, 
lasting  about  2  wk,  the  lake  water  became  almost 
anoxic,  followed  by  rapid  increases  in  N  and  P  at 
rates  of  100-400  mg  N/sq  m/day  and  100-200  mg 
P/sq  m/day.  Average  external  loading  during  this 
period  was  about  350  ng  N/sq  m/day  and  5  mg  P/ 
sq  m/day.  Due  to  high  phytoplankton  biomass  and 
subsequent  high  sedimentation  and  recycling  of 
nutrients,  gross  release  rates  of  P  and  N  were 
several  times  higher  than  net  release  rates.  The  net 
summer  sediment  release  of  P  was  usually  about  40 
gm  P/sq  m/day,  corresponding  to  a  2-fold  to  3- 
fold  increase  in  the  net  P  release  during  the  col- 
lapse. The  N  and  P  increase  during  the  collapse  is 
attributed  mainly  to  a  decreased  sedimentation  be- 
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cause  of  low  algal  biomass.  The  nutrient  interac- 
tions between  sediment  and  lake  water  during  phy- 
toplankton  collapse,  therefore,  were  changed  from 
being  dominated  by  both  a  large  input  and  a  large 
sedimentation  of  nutrients  to  a  dominance  of  only  a 
large  input.  N  was  derived  from  both  the  inlet  and 
the  sediment,  whereas,  P  was  preferentially  de- 
rived from  the  sediment.  Different  temperature 
levels  may  be  a  main  reason  for  the  different 
release  rates  from  year  to  year.  (See  also  W90- 
08081)  (Author's  abstract) 
W9O-08080 


INTERACTIONS  BETWEEN  PHYTOPLANK- 
TON,  ZOOPLANKTON,  AND  FISH  IN  A  SHAL- 
LOW, HYPERTROPHIC  LAKE:  A  STUDY  OF 
PHYTOPLANKTON  COLLAPSES  IN  LAKE 
SOBYGARD,  DENMARK. 

National  Environmental  Research  Inst.,  Silkeborg 
(Denmark). 

E.  Jeppesen,  M.  Sondergaard,  O.  Sorkjaer,  E. 
Mortensen,  and  P.  Kristensen. 
Hydrobiologia   HYDRB8,   Vol.    191,   p    149-164, 
February  28,  1990.  7  fig,  1  tab,  49  ref. 

Descriptors:  *Denmark,  *Eutrophic  lakes,  *Lake 
Sobygard,  *Limnology,  'Phosphorus,  'Population 
dynamics,  Dissolved  oxygen,  Ecosystems,  Fish, 
Food  chains,  Hydrogen  ion  concentration,  Hyper- 
trophic lakes,  Nitrogen,  Shallow  water,  Zooplank- 
ton. 

Lake  Sobygard,  Denmark  is  recovering  after  a  10- 
fold  decrease  in  external  P  loading  in  1982.  In  July 
1985,  for  example,  chlorophyll  a  dropped  from  650 
microgram/L  to  about  12  microgram/L  with  3-5 
days.  Simultaneously,  oxygen  concentration 
dropped  from  20-25  mg  02/L  to  less  than  1  mg 
02/L,  and  pH  decreased  from  10.7  to  8.9.  Less 
than  10  days  later,  the  phytoplankton  biomass  had 
recovered  fully.  During  all  such  phytoplankton 
collapses,  the  density  of  filter-feeding  zooplankton 
increased  markedly,  and  a  clear-water  period 
ensued.  Due  to  marked  changes  in  age  structure  of 
the  fish  stock,  different  zooplankton  species  were 
responsible  for  the  density  increase  in  different 
years,  and  consequently  different  collapse  patterns 
and  frequencies  were  observed.  The  sudden  in- 
crease in  density  of  filter-feeding  zooplankton  from 
a  generally  low  summer  level  to  extremely  high 
levels  during  algal  collapses,  could  be  explained 
neither  by  changes  in  regulation  from  below  (food) 
nor  from  above  (predation).  The  density  increase 
was  found  after  a  period  with  high  N/P  ratios  in 
phytoplankton  or  nitrate  depletion  in  the  lake. 
During  that  period  phytoplankton  biomass,  pri- 
mary production,  and  thus  pH  decreased,  the  latter 
from  10.8-11.0  to  10.5.  It  is  hypothesized  that 
direct  or  indirect  effects  of  high  pH  are  important 
in  controlling  the  filter-feeding  zooplankton  of  this 
hypertrophic  lake.  Secondarily,  the  pH  affects  the 
trophic  interactions  in  the  lake  water  and  the  net 
internal  loading  of  nutrients.  Consequently,  not 
only  a  high  content  of  planktivorous  fish,  but  high 
pH,  may  promote  uncoupling  of  the  grazing  food- 
web  in  highly  eutrophic  shallow  lakes,  thereby 
enhancing  eutrophication.  (See  also  W90-O8080) 
(Author's  abstract) 
W90-08081 


PHYTOPLANKTON  AND  ZOOPLANKTON 
(CLADOCERA,  COPEPODA)  RELATIONSHIP 
IN  THE  EUTROPHICATED  RIVER  DANUBE 
(DANUBIALIA  HUNGARICA,  CXD. 

Magyar  Tudomanyos  Akademia,  Budapest.  Station 

for  Danube  Research. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08082 


ZOOPLANKTON  STRUCTURE  IN  THE  LOOS- 
DRECHT  LAKES  IN  RELATION  TO  TROPHIC 
STATUS  AND  RECENT  RESTORATION  MEAS- 
URES. 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
For  primary  bibliographic  entry   see   Field   5G. 
W90-08083 


ECOLOGICAL  BACKGROUND  AND  IMPOR- 
TANCE OF  THE  CHANGE  OF  CHIRONOMID 


FAUNA  (DIPTERA:  CHIRONOMIDAE)  IN 
SHALLOW  LAKE  BALATON. 

Lajos  Kossuth  Univ.,  Debrecen  (Hungary).  Dept. 

of  Ecology. 

G.  Devai. 

Hydrobiologia   HYDRB8,   Vol.    191,   p    189-198, 

February  28,  1990.  6  fig,  26  ref. 

Descriptors:  'Eutrophication,  'Hungary,  'Lake 
Balaton,  'Limnology,  'Midges,  Lake  sediments, 
Long-term  studies,  Nutrients,  Population  dynam- 
ics, Self-purification,  Shallow  water,  Spatial  distri- 
bution, Temporal  distribution,  Water  quality. 

Changes  were  recorded  in  the  composition  of  the 
open-water,  bottom-dwelling  chironomid  fauna  in 
Lake  Balaton  between  1978-1984  with  the  aim  of 
examining  the  causes  of  these  changes  and  to  dis- 
cover their  significance  for  the  ecology  of  the  lake. 
The  spatio-temporal  dispersion  of  larvae  was  com- 
pared with  the  water  and  sediment  quality  of  each 
basin  of  the  lake.  Under  present  conditions,  it  is 
clear  that  nutrient  status  is  the  chief  environmental 
factor.  Studies  of  population  dynamics  show  that 
chironomids  play  a  highly  important  role  in  pre- 
serving sediment  quality.  Chironomids  are  an  es- 
sential element  in  the  organic  matter  circulation  of 
the  lake.  They  dominate  a  sub-system  that  retards 
water  quality  degradation,  and  thus  play  a  promi- 
nent role  in  the  natural  prevention  of  eutrophica- 
tion. (Author's  abstract) 
W90-08084 


TROPHIC  RELATIONSHIPS  IN  THE  PELAG- 
IC ZONE  OF  MONDSEE,  AUSTRIA. 

Institut  fuer  Limnologie,  Mondsee  (Austria). 
M.  Dokulil,  A.  Herzig,  and  A.  Jagsch. 
Hydrobiologia   HYDRB8,   Vol.    191,   p    199-212, 
February  28,  1990.  11  fig,  48  ref. 

Descriptors:  'Austria,  'Limnology,  'Mountain 
lakes,  'Trophic  level,  Biomass,  Ecosystems,  Fish, 
Foods,  Pelagic  zone,  Phosphorus,  Phytoplankton, 
Population  dynamics,  Seasonal  variation,  Silicates, 
Temperature,  Zooplankton. 

Data  are  presented  on  nutrient  concentrations, 
phytoplankton  biovolume  development,  zooplank- 
ton composition  and  population  dynamics,  and  fish 
from  a  deep,  stratifying,  alpine  lake  (Mondsee, 
Austria)  during  a  3-yr  period  between  1982  and 
1984.  Development  of  the  phytoplankton  is  related 
closely  to  structuring  events  of  the  physico-chemi- 
cal environment.  Dissolved  silicate  and  P  concen- 
trations are  critical  in  the  summer.  During  summer 
algal  abundance  is  affected  largely  by  grazing  of 
zooplankton,  but  no  clear-water  phase  was  ob- 
served at  the  end  of  the  spring  peak  of  phytoplank- 
ton. Temperature  and  food  are  factors  responsible 
for  the  timing  and  growth  of  the  zooplankton 
populations.  Because  of  close  overlap  in  the  Epi- 
limnion,  exploitative  and  mechanical  interference 
competition  and  predation  by  invertebrate  and  ver- 
tebrate predators  are  the  main  structuring  forces 
acting  on  the  zooplankton  community,  and  hence 
influence  phytoplankton  indirectly.  (Author's  ab- 
stract) 
W90-08085 


TROPHIC  RELATIONSHIPS  BETWEEN  PRI- 
MARY PRODUCERS  AND  FISH  YIELDS  IN 
LAKE  BALATON. 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

P.  Biro,  and  L.  Voros. 

Hydrobiologia   HYDRB8,   Vol.    191,   p   213-221, 

February  28,  1990.  7  fig,  2  tab,  24  ref.  Akademiai 

Kutatasi  Alap  Theme  30054. 

Descriptors:  'Fish,  'Hungary,  'Lake  Balaton, 
'Limnology,  'Primary  productivity,  'Trophic 
level,  Bream,  Chlorophyll  a,  Energy  conversion, 
Fisheries,  Statistics. 

Relationships  between  chlorophyll  a  content  of  the 
water,  the  shoreline  length:water  area  ratio,  and 
the  annual  total  fish  yield  (catch  per  unit  effort, 
CUE,  in  kg/ha/ 100  hr  as  annual  mean  values) 
were  calculated  by  multivariate  regression  for 
Lake  Balaton  (Hungary).  The  determination  coeffi- 
cient (r-squared    =    0.913)  showed   a  significant 


dependence  of  fish  yield  on  morphometry  of  the 
different  lake  areas.  Accordingly,  fish  carrying  ca- 
pacity of  the  open  water  areas,  calculated  from 
chlorophyll  a  content  and  surface  areas,  ranged 
from  12-34%,  but  that  of  the  littoral  zone  ranged 
from  66-88%.  These  findings  were  supported  by 
echo-sounding  records  of  the  horizontal  distribu- 
tion of  fish.  Bream  (Abramis  brama  L.)  contributes 
70-80%  of  the  fish  stock  and  yield.  It  food  consists 
mainly  of  zooplankton  and  benthic  invertebrates  in 
ratios  that  vary  widely  with  season  and  depended 
on  the  age  of  fish.  Average  daily  food  consumption 
of  individuals  (age  group  3+  and  over)  varies 
between  2  and  5  g.  Bream  consume  two-times  to 
three-times  more  food  in  the  southwest  basin  than 
in  the  northeast  one.  This  means  that  stocks  pres- 
ently inhabiting  areas  from  NE  to  SW  consume 
annually  13,249-20,085  t/yr  of  food.  According  to 
estimated  caloric  values,  the  annual  energy  con- 
sumption of  local  populations  along  the  longitudi- 
nal axis  of  the  lake  varies  for  93  to  141  kJ/sq  m/yr. 
The  efficiency  of  energy  transfer  from  primary 
producers  to  fish  is  low  and  varies  from  0.04  to 
0.1%.  (Author's  abstract) 
W90-08086 


PREDATION  PRESSURE  FROM  ABOVE:  OB- 
SERVATIONS ON  THE  ACnVITIES  OF  PISCI- 
VOROUS BIRDS  AT  A  SHALLOW  EUTRO- 
PHIC LAKE. 

Ulster  Univ.,  Coleraine  (Northern  Ireland).  Lim- 
nology Lab. 
I.  J.  Winfield. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  223-231, 
February  28,  1990.  4  fig,  27  ref. 

Descriptors:  'Fish,  'Predation,  'Sweden,  'Water 
birds,  Animal  behavior,  Comparison  studies,  Esti- 
mating, Eutrophic  lakes,  Lake  Sovdeborgssjon, 
Mathematical  analysis,  Seasonal  distribution,  Shal- 
low water. 

The  foraging  activities  of  piscivorous  birds  at  Sov- 
deborgssjon, a  small  eutrophic  lake  in  southern 
Sweden,  were  observed  during  the  ice-free  months 
of  1984.  Species-specific  patterns  of  abundance  and 
distribution  were  apparent.  Great  crested  grebes 
and  red-breasted  mergansers  were  present  for  peri- 
ods of  months  and  weeks,  respectively,  whereas 
grey  herons,  black-headed  gulls,  and  red  kites 
made  numerous  shorter  visits.  Both  cyprinids  and 
percids  were  seen  to  be  captured.  Speculative  cal- 
culations suggest  that  the  amount  of  fish  removed 
by  birds  is  significant  when  compared  with  that 
taken  by  the  lake's  piscivorous  fish,  constituting 
34%  of  total  consumption  in  summer  and  at  99% 
becoming  by  far  the  more  important  component  in 
late  autumn.  Several  fundamental  differences  were 
noted  between  bird  predators  and  fish  predators  of 
fish.  These  included  the  increased  metabolic  de- 
mands of  birds  as  they  relate  to  consumption  rates, 
the  greater  mobility  of  the  birds,  and  the  ability  of 
birds  to  pursue  fish  in  multiple  habitat  types.  (Au- 
thor's abstract) 
W90-08087 


LIGHT-LIMITED  ALGAL  GROWTH  IN  LAKE 
LOOSDRECHT:  STEADY  STATE  STUDIES  IN 
LABORATORY  SCALE  ENCLOSURES. 

Limnologisch    Inst.,    Nieuwersluis   (Netherlands). 

Vijverhof  Lab. 

M.  Rijkeboer,  and  H.  J.  Gons. 

Hydrobiologia   HYDRB8,   Vol.    191,   p   241-248, 

February  28,  1990.  3  fig,  3  tab,  23  ref. 

Descriptors:  'Algal  growth,  'Eutrophic  lakes, 
•Lake  Loosdrecht,  'Light  limitation,  'Limnology, 
•Model  studies,  'The  Netherlands,  Biomass,  Chlo- 
rophyll, Color,  Energy  conversion,  Phytoplank- 
ton, Seston,  Tripton. 

Phytoplankton  growth  in  the  shallow,  turbid  Lake 
Loosdrecht  (The  Netherlands)  is  influenced  signifi- 
cantly by  light  availability  and  thus  the  concentra- 
tions of  light-attenuating  materials.  The  system  is 
highly  eutrophic  and  supports  an  algal  biomass  of 
about  160  mg  chlorophyll  (Chi)  per  cubic  m.  A 
model  is  proposed  that  predicts  algal  growth  in  the 
lake  as  a  function  of  the  light  received  and  subse- 
quent attenuation  in  the  water  column  by  phyto- 
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plankton,  tripton,  and  background  color.  The 
model  is  based  on  an  energy  balance  that  relates 
growth  rate  to  the  'true'  growth  yield  on  light 
energy  and  energy  demand  for  cell  maintenance. 
The  coefficients  for  energy  conversion  and  cell 
maintenance  were  determined  from  steady-state 
growth  kinetics  of  Prochlorothrix  hollandica  in 
light-limited  laboratory  flow  systems  with  the 
same  depth  as  the  lake  and  receiving  summer  aver- 
age conditions  of  irradiance.  Light  attenuation  by 
phytoplankton  and  tripton  were  quantified  using 
specific  attenuation  coefficients  (0. 1 1  sq  m/mg  Chi 
for  phytoplankton  and  0.23  sq  m/mg  dry  weight 
for  tripton.  The  growth  studies  demonstrated  that 
Lake  Loosdrecht  can  support  a  much  higher  algal 
biomass  in  the  absence  of  non-algal  particulate 
matter.  The  proposed  model  was  used  to  predict 
chlorophyll  a  concentrations  as  they  depend  on 
growth  rate  and  levels  of  tripton.  Since  approxi- 
mately 75%  of  the  sestonic  dry  weight  in  Lake 
Loosdrecht  may  be  attributed  to  tripton,  it  is  con- 
cluded that  the  algal  biomass  is  lowered  markedly 
by  the  abundance  of  tripton  in  the  water  column. 
(Author's  abstract) 
W90-08088 


STIR-UP  EFFECT  OF  WIND  ON  A  MORE-OR- 
LESS  STRATIFIED  SHALLOW  LAKE  PHYTO- 
PLANKTON COMMUNITY,  LAKE  BALATON, 
HUNGARY. 

Hungarian  Natural  History  Museum,  Budapest. 
Botanical  Dept. 

J.  Padisak,  L.  G.-Toth,  and  M.  Rajczy. 
Hydrobiologia   HYDRB8,   Vol.    191,   p   249-254, 
February  28,  1990.  5  fig,  29  ref. 

Descriptors:  'Hungary,  *Lake  Balaton,  'Limnolo- 
gy, 'Phytoplankton,  'Wind,  Circadian  rhythm, 
Cluster  analysis,  Community  structure,  Destratifi- 
cation,  Flagellates,  Shallow  water,  Squalls,  Storms, 
Water  circulation. 

Microstratification  of  phytoplankton  in  the  large, 
shallow  Lake  Balaton,  Hungary,  was  studied 
during  a  24-hr  period.  Dissolved  02  showed  bio- 
logical stratification:  flagellates  exhibited  a  definite 
circadian  rhythm.  In  the  middle  of  the  investiga- 
tion there  was  a  heavy  storm,  which  was  followed 
by  the  disappearance  of  differences  between  differ- 
ent layers  of  water.  Storm-induced  destratification 
was  examined  by  cluster  analysis.  Abundances  of 
dominant  species  changed  differently  in  connection 
with  the  storm.  Numbers  of  Nitzschia  sp.  increased 
due  to  stirring  up  of  the  sediment  surface.  Numbers 
of  single-celled  or  colony-forming  species  (Cyclo- 
tella  comta,  Crucigenia  quadrata,  Coelosphaerium 
kuetzingianum)  practically  did  not  change.  Num- 
bers of  all  the  three  dominant  filamentous  species 
Aphanizomenon  flos-aquae  f.  klebahnii,  Lyngbya 
limnetica,  Planctonema  lauterbornii)  significantly 
decreased,  which  might  be  attributed  to  an  un- 
known loss  process,  followed  by  a  competitive 
displacement  by  algae  of  small  cell  size.  (Author's 
abstract) 
W90-08089 


ASSESSMENT  OF  THE  IMPORTANCE  OF 
EMERGENT  AND  FLOATING-LEAVED  MA- 
CROPHYTES  TO  TROPHIC  STATUS  IN  THE 
LOOSDRECHT  LAKES  (THE  NETHER- 
LANDS). 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
Vijverhof  Lab. 

T.  Malthus,  E.  P.  H.  Best,  and  A.  G.  Dekker. 
Hydrobiologia   HYDRB8,    Vol.    191,   p   257-263, 
February  28,  1990.  1  fig,  4  tab,  27  ref. 

Descriptors:  'Aquatic  plants,  'Limnology,  'Loos- 
drecht Lakes,  'Macrophytes,  'The  Netherlands, 
•Trophic  level,  Aerial  photography,  Biomass, 
Carbon,  Cycling  nutrients,  Degradation,  Lake  res- 
toration,  Nitrogen,   Phosphorus,   Tissue  analysis. 

The  potential  importance  of  six  major  emergent 
and  floating-leaved  macrophyte  species  in  recy- 
cling of  sedimentary  phosphorus  in  the  Loosdrecht 
Lakes  (The  Netherlands)  was  studied.  Representa- 
tive plant  samples  were  collected  at  the  time  of 
maximum  biomass  and  analyzed  for  biomass  and  C, 
N,  and  P  content.  Species  cover  was  determined 
by  aerial  photography.  Total  cover  in  the  seven 


lakes  studied  ranged  from  2-26%.  For  the  four 
main  species,  biomass  per  unit  area  increased  with 
lake  trophic  status.  Consistent  differences  in  C,  N, 
and  P  contents  per  unit  biomass  were  not  ob- 
served. Although  cover  values  were  small,  signifi- 
cant amounts  of  C,  N,  and  P  were  contained  in  the 
macrophytes  when  compared  with  maximum  ses- 
tonic content.  Potential  P  loads  from  macrophyte 
decay  were  calculated.  In  Lake  Loosdrecht,  the  P 
load  represented  15%  of  current  external  P  inputs. 
The  potential  importance  of  macrophyte  decay  in 
P  recycling  in  the  other  lakes  is  greater.  Decay  of 
macrophyte  species  at  the  end  of  the  growing 
season  appears  to  affect  autumnal  nutrient  and 
chlorophyll  a  levels  in  the  water  column  of  some 
lakes.  The  re-establishment  of  submerged  species 
following  lake  restoration  may  increase  the  impor- 
tance of  this  pathway  in  the  lakes.  (Author's  ab- 
stract) 
W90-08090 


QUALITATIVE  AND  QUANTITATrVE  RELA- 
TIONSHIPS OF  AMPHIPODA  (CRUSTACEA) 
LrvTNG  ON  MACROPHYTES  IN  LAKE  BALA- 
TON (HUNGARY). 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

I.  B.  Musko. 

Hydrobiologia   HYDRB8,   Vol.    191,   p   269-274, 

February  28,  1990.  5  fig,  2  tab,  14  ref. 

Descriptors:  'Crustaceans,  'Ecosystems,  'Hunga- 
ry, 'Lake  Balaton,  'Limnology,  Biomass,  Commu- 
nity development,  Hypertrophic  lakes,  Macro- 
phytes, Population  dynamics,  Reproduction,  Spa- 
tial distribution,  Species  composition,  Trophic 
level. 

Species  composition,  eggs/female,  and  the  size- 
frequency  of  Amphipoda  living  on  dominant  sub- 
merged macrophytes  (Potamageton  perfoliatus  and 
Myriophyllum  spicatum)  were  analyzed  at  10  sam- 
pling stations  on  the  northern  and  southern  shore- 
line of  Lake  Balaton  (Hungary).  The  dominant 
amphipod  at  each  sampling  station  was  Corophium 
curvispinum  (85.9%-99.8%,  mean:  96.6%).  Dikero- 
gammarus  haemobaphes  and  D.  villosus  also  were 
found.  The  number  of  amphipod  individuals  per  g 
macrophyte  dry  weight  ranged  from  5  to  574;  the 
lowest  value  was  found  near  Keszthely,  the  highest 
near  B.  Maria.  The  developmental  stages  of  the  C. 
curvispinum  population  differed  in  different  parts 
of  Lake  Balaton.  The  mean  number  of  eggs  of  C. 
curvispinum  ranged  from  2.4-6.3,  showing  differ- 
ences at  the  different  sampling  station.  The  mean 
number  of  eggs  per  egg-bearing  female  of  D.  hae- 
mobaphes was  11.7;  for  D.  villosus  it  was  19.1.  The 
total  biomass  of  amphipods  (in  mg  animal  dry 
weight/g  macrophyte  dry  weight)  ranged  from  1.2 
to  59.8.  The  lowest  value  was  observed  near 
Keszthely  (the  most  hypertrophic  basin  in  Lake 
Balaton),  whereas  the  highest  value  was  seen  near 
B.  Maria.  (Author's  abstract) 
W90-08091 


IMPACT  OF  CYPRINIDS  ON  ZOOPLANKTON 
AND  ALGAE  IN  TEN  DRAINABLE  PONDS. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

M.  L.  Meijer,  E.  H.  R.  R.  Lammens,  A.  J.  P  .  Raat, 

M.  P.  Grimm,  and  S.  H.  Hosper. 

Hydrobiologia   HYDRB8,   Vol.    191,   p   275-284, 

February  28,  1990.  6  fig,  2  tab,  27  ref. 

Descriptors:  'Fish,  'Ponds,  'Predation,  Algae,  Ar- 
tificial lakes,  Community  structure,  Ecosystems, 
Experimental  studies,  Zooplankton. 

The  impact  of  cyprinids  on  algae,  zooplankton, 
and  physical  and  chemical  water  quality  was  exam- 
ined in  10  drainable  ponds  (0.1  ha,  1.3  m  depth)  by 
dividing  each  pond  into  two  equal  parts.  One  half 
of  each  pond  was  stocked  with  0+  cyprinids 
(bream,  carp,  and  roach  of  10-15  mm),  the  other 
was  free  of  fish.  The  average  biomass  of  0+  fish  at 
draining  of  the  ponds  was  466  kg/ha,  to  which 
carp  contributed  about  80%.  The  fish  and  non-fish 
compartments  showed  significant  differences.  In 
the  non-fish  compartments,  the  density  of  Daphnia 
hyalina  was  10-30  individuals/L  and  that  of  Daph- 
nia magna  2-4  individuals/L,  whereas  in  the  fish 


compartments  densities  were  about  1  individual/L. 
Cyclopoid  copepods  and  Bosmina  longirostris, 
however,  showed  higher  densities  in  the  fish  com- 
partments. The  composition  of  algae  in  the  two 
compartments  differed  only  slightly,  but  the  densi- 
ties were  lower  in  the  non-fish  compartments.  The 
significant  difference  in  turbidity  probably  was 
caused  by  resuspension  of  sediment  by  carp.  No 
significant  difference  in  nutrient  concentration  be- 
tween the  compartments  was  found.  (Author's  ab- 
stract) 
W90-08092 


RESTORATION  BY  BIOMANIPULATION  IN  A 
SMALL  HYPERTROPHIC  LAKE:  FIRST-YEAR 
RESULTS. 

Water  Board  of  Utrecht  (Netherlands). 

For  primary  bibliographic  entry  see  Field   5G. 
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OPERATION  OF  THE  KIS-BALATON  RESER- 
VOIR: EVALUATION  OF  NUTRIENT  REMOV- 
AL RATES. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  5G. 
W90-08094 


ENCLOSURES  STUDY  OF  TROPHIC  LEVEL 
INTERACTIONS  IN  THE  MESOTROPHIC 
PART  OF  LAKE  BALATON. 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

I.  Tatrai,  L.  G.-Toth,  V.  Istvanovics,  and  J. 

Zlinszky. 

Hydrobiologia   HYDRB8,   Vol.    191,   p   307-313, 

February  28,  1990.  5  fig,  1  tab,  11  ref. 

Descriptors:  'Ecosystems,  'Hungary,  'Lake  Bala- 
ton, 'Limnology,  'Trophic  level,  Algae,  Bream, 
Chlorophyll  a,  Cyanophyta,  Cycling  nutrients, 
Diatoms,  Enclosures,  Lake  sediments,  Phytoplank- 
ton, Suspended  solids,  Transparency. 

Enclosures,  open  to  the  bottom  sediments  and  the 
atmosphere,  containing  about  17  cu  m  of  lake 
water  in  the  mesotrophic  area  of  Lake  Balaton 
(Hungary),  were  used  to  elucidate  the  role  of  the 
benthivorous  fish  bream  (Abramis  brama  L.) 
during  1984-1986.  Throughout  the  study  period, 
the  water  was  less  transparent  in  the  enclosure 
containing  fish,  which  strongly  influenced  the  con- 
centrations of  suspended  solids  and  chlorophyll  a. 
Both  phytoplankton  biomass  and  production  re- 
sponded readily  to  nutrient  increase  in  the  enclo- 
sure with  fish.  In  1985  diatoms  were  replaced  by 
cyanobacteria,  whereas  in  1986,  at  a  lower  fish 
stocking,  a  shift  in  algal  structure  towards  chloro- 
phytes  was  observed.  Egested  organic  substances 
and  the  resuspension  of  sediment  particles  by  fish 
increased  bacterial  production.  (Author's  abstract) 
W90-08095 


SURFACE  WATER  ACIDIFICATION  PROJECT 
(SWAP)  PALEOLEMNOLOGY  PROGRAMME. 

University  Coll.,  London  (England).   Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  5C. 
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RADIOMETRIC   DATING    OF   THE   UNITED 
KINGDOM  SWAP  SITES. 

Liverpool    Univ.    (England).    Dept.    of   Applied 

Mathematics  and  Theoretical  Physics. 

For  primary  bibliographic  entry  see  Field  5C. 
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LEAD-210  CHRONOLOGY  OF  THE  SCANDI- 
NAVIAN SWAP  SITES. 

Uppsala  Univ.  (Sweden).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  5C. 
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DIATOM  COMMUNITIES--THEIR  RESPONSE 
TO  CHANGES  IN  ACIDITY. 
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Bristol  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
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ECOPHYSIOLOGY  OF  EPILITHIC  DIATOM 
COMMUNITIES  OF  ACID  LAKES  IN  GALLO- 
WAY, SOUTHWEST  SCOTLAND. 

Hatfield  Polytechnic  (England).  Div.  of  Environ- 
mental and  Earth  Sciences. 
M.  A.  Smith. 

Philosophical  Transaction  of  the  Royal  Society  of 
London.  Series  B.  Biological  Sciences  PTRBAE, 
Vol.  327,  No.  1240,  p  251-256,  March  12,  1990.  5 
fig,  1  tab,  24  ref. 

Descriptors:  'Acid  lakes,  *Acid  rain,  'Diatoms, 
•Limnology,  'Physiological  ecology,  'Scotland, 
Aluminum,  Calcium,  Chlorophyll,  Enzymes,  Hy- 
drogen ion  concentration,  Limiting  nutrients,  Ni- 
trates, Oligotrophic  lakes,  Phosphates,  Silicates, 
Species  composition. 

Lake-water  chemistry  in  Galloway,  southwest 
Scotland  is  characterized  by  strong  correlations 
between  low  calcium  and  high  aluminum  concen- 
trations and  low  hydrogen  ion  concentrations.  Ni- 
trate and  silicate  levels  were  sufficient  for  diatom 
growth  but  phosphate  was  limiting. 
Nitrogemphosphorus  and  silicon:phosphorus  ratios 
indicated  severe  phosphate  limitation  according  to 
the  Redfield  ratio.  Chlorophyll-a  specific  epilithic 
phosphatase  activity  expressed  as  a  ratio  of  acid  to 
alkaline  phosphatase  activity  showed  a  clear  rela- 
tion to  hydrogen  ion  concentration  with  acid  phos- 
phatase predominating  at  hydrogen  ion  concentra- 
tions of  5.5  and  below.  Acid  phosphatase  activity 
in  epilithon  from  low  hydrogen  ion  concentration 
was  inducible  as  phosphate  levels  decreased,  and 
inhibited  by  the  addition  of  phosphate.  Inducible 
acid  phosphatase  activity  clearly  confers  a  selec- 
tive advantage  to  epilithic  diatom  communities 
growing  in  oligotrophic  lakes  of  low  hydrogen  ion 
concentrations.  (Author's  abstract) 
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DIATOM  QUALITY  CONTROL  AND  DATA 
HANDLING. 

University  Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

M.  A.  R.  Munro,  A.  M.  Kreiser,  R.  W.  Battarbee, 

S.  Juggins,  and  A.  C.  Stevenson. 

Philosophical  Transaction  of  the  Royal  Society  of 

London.  Series  B.  Biological  Sciences  PTRBAE, 

Vol.  327,  No.  1240,  p  257-261,  March  12,  1990.  2 

fig,  4  ref. 

Descriptors:  *Acid  rain,  'Data  collections,  'Data 
storage  and  retrieval,  'Diatoms,  'Limnology, 
•Quality  control,  Hydrogen  ion  concentration, 
Laboratory  methods,  Paleolimnology,  Surface 
Water  Acidification  Project,  Taxonomy,  Water 
quality  standards,  Water  quality  trends. 

The  diatom  section  of  the  Surface  Water  Acidifica- 
tion Project  (SWAP)  Paleolimnology  Programme 
brought  together  data  from  many  sources.  One  of 
the  aims  of  the  project  was  to  construct  a  single 
large  hydrogen  ion  concentrations  calibration  data- 
set,  by  combining  modern  lake  hydrogen  ion  con- 
centration values  with  modern  surface-sediment 
diatom  assemblages  and  to  use  the  calibration  to 
reconstruct  past  lake  hydrogen  ion  concentrations 
from  the  assemblages  in  sediment  cores.  However, 
reconstructions  based  on  small  regional  subsets  of 
chemical  and  diatom  data  from  several  laboratories 
must  be  combined  in  a  way  that  resolves  any 
differences  in  taxonomy  or  analytical  technique. 
The  laboratories  used  agreed  nomenclature  and 
standardized  identifications  by  using  quality  con- 
trol techniques.  The  database  will  allow  further 
exploration  of  diatom-water  quality  data  as  sam- 
ples from  a  wider  range  of  environmental  gradients 
are  included  and  the  full  range  of  chemical  data  is 
screened  in  the  same  way  as  the  hydrogen  ion 
concentration  values.  (Brunone-PTT) 
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DIATOMS  AND  PH  RECONSTRUCTION. 

Bergen  Univ.  (Norway).  Botanical  Inst. 
H.  J.  B.  Birks,  J.  M.  Line,  S.  Juggins,  A.  C. 


Stevenson,  and  C.  J.  F.  ter  Braak. 
Philosophical  Transaction  of  the  Royal  Society  of 
London.  Series  B.  Biological  Sciences  PTRBAE, 
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Descriptors:  'Acid  rain,  'Diatoms,  'Hydrogen  ion 
concentration,  'Limnology,  'Paleolimnology, 
♦Statistical  analysis,  Bootstrapping,  Calibrations, 
Lake  acidification,  Model  studies,  Population  dy- 
namics, Prediction,  Regression  analysis,  Sediment 
analysis,  Species  composition,  Surface  Water 
Acidification  Project. 

Paleolimnological  diatom  data  comprise  counts  of 
many  species  expressed  as  percentages  for  each 
sample.  Reconstruction  of  past  lake-water  hydro- 
gen ion  concentration  from  such  data  involves  two 
steps;  (i)  regression,  where  responses  of  modern 
diatom  abundances  to  hydrogen  ion  concentration 
are  modelled  and  (ii)  calibration  where  the  mod- 
eled responses  are  used  to  infer  hydrogen  ion  con- 
centration from  diatom  assemblages  preserved  in 
lake  sediments.  In  view  of  the  highly  multivariate 
nature  of  diatom  data,  the  strongly  nonlinear  re- 
sponse of  diatoms  to  hydrogen  ion  concentration, 
and  the  abundance  of  zero  values  in  the  data,  a 
compromise  between  ecological  realism  and  com- 
putational feasibility  is  essential.  The  two  numeri- 
cal approaches  used  are  (i)  the  computationally 
demanding  but  formal  statistical  approach  of  maxi- 
mum likelihood  Gaussian  logit  regression  and  cali- 
bration and  (ii)  the  computationally  straightfor- 
ward but  heuristic  approach  of  weighted  averaging 
regression  and  calibration.  When  the  Surface 
Water  Acidification  Project  (SWAP)  modern 
training  set  of  178  lakes  is  reduced  by  data-screen- 
ing to  167  lakes,  weighted  averaging  gives  superior 
results  in  terms  of  lowest  root  mean  squared  errors 
of  prediction  in  cross-validation.  Bootstrapping  is 
also  used  to  derive  prediction  errors,  not  only  for 
the  training  set  as  a  whole  but  also  for  individual 
hydrogen  ion  concentration  reconstructions  by 
weighted  averaging  for  stratigraphic  samples  from 
Round  Loch  of  Glenhead,  southwest  Scotland 
covering  the  last  10,000  years.  (Author's  abstract) 
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DISSOLVED  ORGANIC  CARBON  RECON- 
STRUCTIONS FROM  DIATOM  ASSEM- 
BLAGES IN  PIRLA  PROJECT  LAKES,  NORTH 
AMERICA. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy- 

J.  C.  Kingston,  and  H.  J.  B.  Birks. 
Philosophical  Transaction  of  the  Royal  Society  of 
London.  Series  B.  Biological  Sciences  PTRBAE, 
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Descriptors:  'Acid  rain,  'Diatoms,  'Dissolved  or- 
ganic carbon,  'Limnology,  'Paleoecological  In- 
vestigation of  Recent,  'Paleolimnology,  'Regres- 
sion analysis,  Bioindicators,  Calibration,  Hydrogen 
ion  concentration,  Lake  acidification,  Mathemati- 
cal models,  North  America,  Species  composition. 

Diatom-based  paleolimnological  reconstructions  of 
dissolved  organic  carbon  (DOC)  are  presented  for 
four  regional  data  sets  of  the  North  American 
'Paleoecological  Investigation  of  Recent  Lake 
Acidification'  (PIRLA)  project,  and  for  a  com- 
bined, three-region  set.  Species  optima  and  toler- 
ances along  the  DOC  gradient  were  estimated  by 
using  maximum  likelihood  and  weighted  averages 
regression.  Weighted-averages  regression  appears 
to  be  the  most  robust  and  tractable  technique  for 
estimating  optima,  and  the  apparent  error  (mean 
standard  error  of  the  relation)  was  as  good  for 
weighted-averaging  calibration  as  for  maximum 
likelihood  calibration.  Calculated  species  optima 
are  not  entirely  consistent  among  regions  and  the 
best  'indicators'  for  DOC  in  the  PIRLA  data-sets 
are  not  in  good  agreement  with  those  found  in  the 
literature.  Example  reconstructions  demonstrate 
that  DOC  changes  are  often  less  than  100  micro- 
moles/L,  and  that  the  DOC  declines  in  some  re- 
cently acidified  lakes  parallel  reconstructed  hydro- 
gen ion  concentration  declines.  (Author's  abstract) 
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RECENT  ACIDIFICATION  AND  CHANGES  IN 
THE  SUBFOSSIL  CHRYSOPHYTE  FLORA  OF 
LAKES  IN  SWEDEN,  NORWAY  AND  SCOT- 
LAND. 

Lund  Univ.  (Sweden).  Inst,  of  Ecology. 

G.  Cronberg. 

Philosophical  Transaction  of  the  Royal  Society  of 

London.  Series  B.  Biological  Sciences  PTRBAE, 
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Descriptors:  'Acid  rain,  'Chrysophyta,  'Lake 
acidification,  'Norway,  'Paleolimnology,  'Scot- 
land, 'Sweden,  Aquatic  environment,  Ecosystems, 
Sediment  analysis,  Species  composition. 

The  subfossil  chrysophyte  flora  was  investigated  in 
sediment  cores  from  eight  lakes  in  Scotland  and 
Scandinavia  (Lochan  Uaine,  Lochan  Dubh,  Loch 
Doilet,  Loch  Tinker  and  Loch  Chon  in  Scotland, 
Royrtjorna  and  Verevatn  in  Norway,  and  Lilla 
Oresjon  in  Sweden).  In  the  Scottish  lakes,  scales 
were  rare  or  absent.  However,  Scandinavian  lakes 
contained  numerous  different  chrysophyte  scales. 
In  Lilla  Oresjon  and  Verevatn,  the  changes  in  the 
subfossil  chrysophyte  community  reflect  the  recent 
acidification  of  these  lakes.  (Author's  abstract) 
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MIDGE  FAUNA  DEVELOPMENT  IN  ACIDI- 
FIED LAKES  IN  NORTHERN  EUROPE. 
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Descriptors:  'Acid  rain  effects,  'Europe,  'Lake 
acidification,  'Limnology,  'Midges,  'Species  di- 
versity, Aquatic  environment,  Oligotrophic  lakes, 
Productivity,  Species  composition,  Stratigraphy, 
Survival. 

The  recent  acidification  of  lakes  has  exerted  pro- 
found effects  on  aquatic  fauna,  the  most  obvious 
consequences  being  decreased  animal  diversity  and 
elimination  of  several  species.  Analyses  of  strati- 
graphical  sedimentary  remains  of  aquatic  midges 
(Chironomidae,  Chaoboridae,  and  Ceratopogoni- 
dae)  revealed  pronounced  faunal  changes  attributa- 
ble to  acidification  in  north  European  lakes  from 
about  1850  and  onwards.  The  present  study  in- 
cludes lakes  in  Scotland  (Round  Loch,  Loch 
Tinker,  and  Loch  Chon),  Norway  (Verevatn)  and 
Sweden  (Lilla  Oresjon).  Increased  lake  acidifica- 
tion during  this  century  generally  caused  a  reduc- 
tion of  midge  fauna  stability,  diversity,  productivi- 
ty, and  survival  rate.  The  similarity  of  chironomid 
species  composition  between  lakes  increased. 
Changes  in  chironomid  species  also  revealed  that 
oligotrophication  is  a  typical  feature  of  acidified 
lakes.  (Brunone-PTT) 
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Population  dynamics,  Species  composition,  Species 
diversity,  Trophic  level. 

To  interpret  remains  of  Cladocera  in  lake  sedi- 
ments in  relation  to  hydrogen  ion  concentration 
history,  fish  abundance,  vegetation  change,  trophic 
level  change  and  other  historic  events,  it  is  neces- 
sary to  understand  the  balance  of  abiotic  and  biotic 
forces  responsible  for  their  present  distribution, 
population  dynamics  and  morphological  types. 
Once  these  factors  are  understood,  past  lake  condi- 
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tions  can  be  inferred  from  them.  Many  cladoceran 
species  are  influenced  by  fish  and  invertebrate  pre- 
dation.  Some  species,  especially  in  the  plankton, 
also  show  a  clear  physiological  relation  to  hydro- 
gen ion  concentration  and  aluminum  levels  in 
lakes.  Moreover,  several  littoral-benthic  species 
have  a  habitat  distribution  restricted  to  rock,  sand, 
mud,  vegetation,  or  a  combination  of  some  of 
these.  Remains  of  littoral  and  planktonic  cladocer- 
ans  were  analyzed  in  surface  sediments  of  18  Nor- 
wegian lakes  with  hydrogen  ion  concentrations 
ranging  from  4.5-7.5.  In  addition,  sediment  cores 
from  four  sites  in  Norway,  four  in  Scotland,  and 
one  in  Sweden  were  analyzed.  The  majority  of 
sites  showed  evidence  of  recent  acidification.  In 
lakes  with  non-planktivorous  fish,  analyses  of  cla- 
doceran remains  gave  no  information  on  past  fish 
populations,  but  indicated  the  hydrogen  ion  con- 
centration history  of  the  lakes.  In  lakes  with 
present  or  past  populations  of  planktivorous  fish, 
the  cladoceran  record  could  be  used  to  assess  past 
fish  status  as  well  as  past  hydrogen  ion  concentra- 
tion. In  some  lakes,  changes  in  the  cladoceran 
communities  could  be  related  to  changes  in  macro- 
phyte  distribution.  (Author's  abstract) 
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SEDIMENT  CHEMISTRY  AND  ATMOSPHER- 
IC CONTAMINATION. 

Ulster  Univ.,  Coleraine  (Northern  Ireland).  Lim- 
nology Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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BRITISH  AND  SCANDINAVIAN  LAKE  SEDI- 
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Descriptors:  *Acid  rain,  *Air  pollution,  *Lake 
sediments,  *Norway,  *Paleolimnology,  •Particu- 
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cles, Sulfur  dioxide. 

Spheroidal  carbonaceous  particles  (particulate 
matter  together  with  sulfur  dioxide,  nitrogen 
oxides,  polycyclic  aromatic  hydrocarbons  and 
metals)  are  emitted  to  the  atmosphere  during  oil 
and  coal  combustion.  The  sedimentary  record  of 
these  particles  has  been  analyzed  for  six  Scottish 
(Loch  Chon,  Loch  Doilet,  Loch  Tinker,  Lochan 
Uaine,  Lochan  Dubh,  and  Round  Loch),  two  Nor- 
wegian (Verevatn  and  Royrtjorna)  and  one  Swed- 
ish (Lilla  Oresjon)  lake.  Concentration  profiles  in 
the  sediment  parallel  fuel-consumption  trends. 
There  are  also  large  differences  in  carbonaceous 
particulate  concentrations  indicating  geographical 
differences  in  loading  of  air  pollutants  from  fossil- 
fuel  combustion.  (Author's  abstract) 
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LAKE  SEDIMENT  MAGNETISM  AND  ATMOS- 
PHERIC DEPOSITION. 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
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Descriptors:  'Acid  rain,  'Air  pollution,  *Path  of 
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centration profiles,  Minerals,  Scotland,  Sediment 
analysis,  Vertical  distribution. 

Rainwater-dependent  peatlands  retain  a  record  of 
atmospheric  deposition.  Unlike  lake  sediments, 
they  record  both  particulate  and  soluble  influxes, 
and  they  are  not  complicated  by  processes  in  the 
catchment  or  by  mineral  particle  influx  from  the 
catchment.  They  do,  however,  have  their  own 
difficulties.  The  timescale  for  cores  from  a  suitable 
peatland  in  southwest  Scotland  was  established  by 
a  combination  of  carbon-14  'wiggle-matching', 
pollen  events,  lead-210  dating  and  the  americium- 
241  event.  Retention  of  deposited  elements  varied 
greatly  from  less  than  1%  (sodium)  to  complete 
retention  (nitrogen).  Hummocks  retained  more 
than  hollows:  the  quotient  was  1.2-1.8  for  elements 
such  as  aluminum  (associated  with  particles)  and 
up  to  5-10  for  manganese,  iron,  and  zinc.  The 
vertical  scale  in  profiles  should  be  as  cumulative 
dry  mass  or,  better,  as  dry  mass  after  reconstruct- 
ing losses  by  decay.  These  give  vertical  scales  that 
are  approximately  linear  with  age.  Elements  differ 
greatly  in  the  shape  of  their  concentration  profiles 
as  a  result  of  varying  influx  and  as  a  result  of 
relocation  in  the  peat.  (Author's  abstract) 
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CAUSES  OF  LAKE  ACIDIFICATION,  WITH 
SPECIAL  REFERENCE  TO  THE  ROLE  OF 
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Descriptors:  *Acid  rain,  *Air  pollution,  *Europe, 
•Lake  acidification,  'Paleolimnology,  *Path  of 
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Acid  surface  waters  (hydrogen  ion  concentration 
<  5.5)  occur  throughout  western  and  northern 
Europe.  The  claim  that  many  of  these  waters  have 
been  acidified  in  recent  decades  and  that  the  acidi- 
fication results  from  acid  deposition  has  been  well- 
substantiated  by  paleolimnological  studies.  At 
almost  all  sites  acidification  post-dates  1800  a.d.;  it 
is  accompanied  by  increases  in  the  concentration  of 
trace  metals  and  carbonaceous  particles  and  the 
spatial  pattern  of  acidified  lakes  coincides  with 
areas  of  high  acid  deposition  (greater  than  0.5  g  s/ 
sq  m/yr).  Very  sensitive  sites  (calcium  ion  <  50 
microequivalents/L)  in  areas  of  low  acid  deposi- 
tion are  not  acidified.  Paleolimnological  tests  to 
evaluate  the  contribution  of  other  factors  suggest 
that  leaching  and  paludification  processes  are  im- 
portant on  a  post-glacial  time  scale  but  impercepti- 
ble over  the  last  200  years,  and  that  alterations  to 
catchment  burning  and  grazing  regimes  over  this 
time  scale  have  little  or  no  effect.  Only  the  affores- 
tation of  sensitive  catchments  in  areas  of  high 
sulfur  deposition  appears  to  be  significant,  an  effect 
attributed  to  the  enhanced  sulfur-scavenging  effi- 
ciency of  the  forest  canopy  rather  than  to  the 
direct  effect  of  forest  growth.  (Author's  abstract) 
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Diatoms  for  postglacial  sediments  of  two  oligotro- 
phy lakes,  one  in  northwest  England  (Devoke 
Water)  and  one  in  northwest  Scotland  (Loch  Sion- 


ascaig),  were  examined.  Cores  of  the  upper  1  m  of 
sediment  were  collected  from  Devoke  Water  (mid- 
lake  area  in  9  m)  and  Loch  Sionascaig  (towards  the 
eastern  end  in  21  m  of  water)  by  using  a  Mackereth 
minicorer.  The  cores  were  analyzed  for  diatoms 
and  radioisotopes.  The  pH  at  various  levels  in  the 
cores  was  inferred  from  diatom  species  assem- 
blages. The  levels  at  which  these  assemblages  oc- 
curred were  dated  using  lead-210,  cesium-137, 
and/or  americium-241.  Previously-published  re- 
ports were  relied  used  for  interpretation  of  deeper 
sediments.  Apart  from  a  decline  of  alkalinity  in  the 
early  post-glacial  period  at  both  sites,  the  only 
evidence  for  further  increase  in  acidity  occurs  in 
the  post- 1900  sediments  of  Devoke  Water  (Cum- 
bria). There  has  been  no  such  change  in  Loch 
Sionascaig,  in  a  region  of  lower  acid  deposition  in 
northwest  Scotland.  (Brunone-PTT) 
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Documentary  sources  reveal  that  various  land-use 
and  management  changes  in  the  catchments  of  six 
Scottish  lakes  (Round  Loch,  Loch  Chon,  Loch 
Tinker,  Loch  Doilet,  Lochan  Dubh,  Lochan 
Uaine)  during  the  past  200  years  cannot  be  related 
to  the  acidification  of  specific  lakes  nor  can  acidifi- 
cation be  related  to  any  general  'land-use'  hypothe- 
sis. At  five  of  the  sites  these  conclusions  are  sup- 
ported by  pollen-derived  reconstruction  of  catch- 
ment vegetation.  In  Norway,  documentary  evi- 
dence fails  to  support  a  'land-use'  hypothesis  of 
acidification  as  grazing  intensity  has  actually  in- 
creased in  the  area  where  waters  are  most  strongly 
acidified.  The  failure  to  attribute  acidification  to 
catchment  processes  provides  further  evidence  for 
an  explanation  in  terms  of  acid  precipitation.  (Au- 
thor's abstract) 
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Iron  Age  de-settlement  in  Halsingland,  Northern 
Sweden,  can  be  regarded  as  a  good  analogue  for 
the  possible  effects  of  land-use  and  vegetational 
changes  on  lake  acidification  without  the  effect  of 
contemporary  atmospheric  pollution.  Pollen  analy- 
ses were  used  to  identify  vegetational  change  asso- 
ciated with  a  de-settlement  period  circa  500  A.D. 
and  diatom  analyses  to  assess  if  there  was  any 
associated  change  in  lake-water  hydrogen  ion  con- 
centrations. A  clear  settlement  horizon  was  found 
in  the  two  lakes  studied,  indicating  catchment  dis- 
turbance associated  with  Iron  Age  agriculture. 
There  was  no  change,  however,  in  diatom  recon- 
structed hydrogen  ion  concentrations  after  de-set- 
tlement, during  vegetation  regeneration,  when  it 
has  been  postulated  that  the  buildup  of  raw  humus 
and  change  of  ion-exchange  conditions  would 
result  in  acidification.  Importantly,  one  of  the  lakes 
began  to  acidify,  before  liming,  under  contempo- 
rary levels  of  acid  deposition.  (Author's  abstract) 
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A  paleoecological  comparison  is  made  between 
geologically  sensitive  sites  chosen  from  an  area  of 
low  sulfur  deposition  (Lochan  Dubh)  and  an  area 
of  high  sulfur  deposition  (Round  Loch  of  Glen- 
head).  Pre-industrial  (pre- 1800)  acidities  of  the 
lakes  were  similar  but  the  hydrogen  ion  concentra- 
tion of  the  Round  Loch  of  Glenhead  has  subse- 
quently dropped  by  over  0.5  of  a  pH  unit  whereas 
the  hydrogen  ion  concentration  of  Lochan  Dubh 
has  only  decreased  slightly.  The  record  of  atmos- 
pheric contamination  confirms  that  the  Round 
Loch  of  Glenhead  is  a  more  heavily  polluted  site 
than  Lochan  Dubh.  The  increased  degree  of  lake 
acidification  and  higher  levels  of  atmospheric  con- 
tamination at  the  Round  Loch  of  Glenhead  are 
correlated  with  the  greater  sulfur  deposition  levels 
at  this  site.  (Author's  abstract) 
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Three-hundred-year  histories  of  hydrogen  ion  con- 
centration and  total  alkalinity  (alk)  have  been  in- 
ferred from  diatom  and  chrysophyte  remains  in 
deep-water  sediment  cores  from  Mud  Pond  and 
Little  Long  Pond,  Maine  and  Haystack  Pond,  Ver- 
mont. Three  replicate  cores  each  were  studied 
from  Mud  Pond  and  Haystack  Pond;  one  sediment 
core  from  Little  Long  Pond;  hydrogen  ion  concen- 
trations and  alk  inferences  from  diatoms  were 
based  upon  three  different  calibration  equations: 
CLUSTER,  detrended  correspondence  analysis 
(DECORANA)  and  canonical  correlation  analysis 
(CANOCO).  There  were  minor  differences  be- 
tween chrysophyte-based  and  diatom-based  infer- 
ences, but  both  led  to  similar  conclusions  regarding 
acidification.  These  were:  Mud  Pond,  circa  1700- 
1925,  hydrogen  ion  concentration  5.2-5.3,  alk  0  to  - 
15  microequivalents/L;  1925-1970,  acidification  to 
approximately  4.8  and  alk  -20  to  -30  microequiva- 
lents/L. Little  Long  Pond  circa  1700-1950,  hydro- 
gen ion  concentration  approximately  5.9,  alk  20-50 
microequivalents/L;  1950,  possible  slight  acidifica- 
tion to  5.7-5.8.  Haystack  Pond  circa  1700-1925, 
hydrogen  ion  concentration  5.2-5.3,  alk  0  to  -10 
microequivalents/L;  1925-1970,  acidification  to  ap- 
proximately 4.9  and  alk  -10  to  -30  microequiva- 
lents/L. Correlation  of  lake  acidification  with 
great  increases  in  sedimentary  indicators  of  air 
pollution  (carbonaceous  particles,  lead,  polycyclic 
aromatic  hydrocarbons)  and  absence  of  correlated 
catchment  disturbance  point  to  anthropogenic  acid 
deposition  as  the  cause  of  lake  acidification.  (Au- 
thor's abstract) 
W90-08121 


LAKE  ACIDIFICATION  IN  FINLAND. 

Joensuu  Univ.  (Finland). 

J.  Merilainen,  and  P.  Huttunen. 

Philosophical  Transaction  of  the  Royal  Society  of 

London.  Series  B.  Biological  Sciences  PTRBAE, 

Vol.  327,  No.  1240,  p  423-425,  March  12,  1990.  1 

fig,  20  ref. 

Descriptors:  'Acid  rain  effects,  'Finland,  'Lake 
acidification,  'Sediment  chemistry,  'Water  chem- 
istry, Air  pollution,  Diatoms,  History,  Paleolimno- 
logy,  Path  of  pollutants,  Seasonal  variation,  Spe- 
cies composition,  Water  quality  control. 

Lake  water  was  sampled  during  the  summer  stag- 
nation and  autumn  turnover  periods  and  the  sur- 
face sediments  were  sampled  in  winter  through  the 
ice  in  1978  in  eastern  Finland  on  151  lakes.  The 
relationship  between  water  chemistry  and  diatom 
assemblages  was  investigated.  Twenty-three  of  the 
lakes  had  clearly  acidified  during  this  century,  and 
the  remaining  sites  were  naturally  acid  or  indicated 
some  slight  acidification.  For  natural  reasons,  most 
Finnish  lakes  are  very  vulnerable  to  acid  deposi- 
tion. Almost  half  of  the  study  sites  have  lost  a 
substantial  portion  of  their  buffering  capacity 
during  the  last  three  decades.  Though  serious, 
recent  acidification  in  Finland  has  not  yet  led  to 
widespread   damage,   but   the   threat   is   real   and 
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almost  all  aquatic  systems  might  be  affected  if  acid 
deposition  increases  further.  Despite  the  clear  link 
between  acid  deposition  and  lake  acidification, 
future  paleolimnological  research  in  Finland 
should  be  more  focused  on  the  causes  of  acidifica- 
tion. Only  then  can  defense  strategies  against  the 
acidification  problem  be  effectively  constructed. 
(Brunone-PTT) 
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Responses  of  four  lakes  to  post- 1970  changes  in 
acid  deposition,  afforestation  and  liming  are  exam- 
ined by  using  water  quality  measurements  and 
paleolimnological  analysis.  Hydrogen  ion  concen- 
trations and  non-marine  sulfate  concentrations  at 
an  undisturbed  site  approximately  parallel  trends  in 
precipitation  and  indicate  that  lake  water  quality 
has  improved  since  the  late- 1970s  as  atmospheric 
sulfur  emissions  have  declined.  Carbonaceous  par- 
ticle contamination  of  the  lake  also  declined  in  this 
period  but  diatom  analysis  shows  that  the  ecologi- 
cal response  to  these  changes  are  as  yet  small. 
However,  at  a  similar  but  recently  afforested  site, 
major  changes  in  sedimentary  diatoms  have  oc- 
curred and  the  cause  may  be  fertilizer  leaching.  At 
the  two  limed  sites,  the  diatom  response  is  propor- 
tional to  liming  intensity  but  at  neither  site  has  the 
pre-acidification  diatom  flora  been  re-established. 
(Author's  abstract) 
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A  model  of  long  term  acidification  (MAGIC)  is 
applied  to  a  range  of  catchments  in  Scotland  that 
are  subject  to  different  pollution  inputs  and  land 
uses.  The  simulated  historical  trends  in  hydrogen 
ion  concentrations  are  compared  with  data  from 
paleolimnological  reconstructions  undertaken  at 
the  same  sites.  Both  techniques  produce  similar 
historical  acidification  trends  and,  with  some  ex- 
ceptions, closely  match  observed  present  day  hy- 
drogen ion  concentrations.  The  MAGIC  model 
results  indicate  that  pollution  inputs  and  land-use, 
particularly  afforestation,  have  significant  effects 
on  surface  water  acidification.  Moreover,  the 
model  indicates  that  reversibility  may  be  occurring 
at  several  sites.  Reversibility  of  acidification  is 
further  explored  by  using  the  model  in  predictive 
mode  under  several  scenarios  for  reduction  deposi- 
tion. (Author's  abstract) 
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Three  hypotheses  have  been  put  forward  to  ac- 
count for  lake  acidification:  long-term  acidifica- 
tion, effect  of  changes  in  land-use,  and  effects  of 
industrial  pollution.  Within  the  general  ecological 
framework,  hydrogen  ion  concentration  monitors 
the  general  status  of  the  basins  studied.  A  monitor- 
ing system  that  is  robust  makes  it  possible  to  trace 
the  beginnings  of  acidification.  Many  organisms 
are  more  sensitive  indicators  than  ecochemical 
measurements.  Flowering  of  trees,  as  registered  by 
pollen  analysis,  registers  climatic  deterioration 
almost  instantaneously.  However,  the  complicated 
physiological  pathways  of  multicellular  terrestrial 
organisms  put  them  at  a  disadvantage  in  compari- 
son with  small,  often  unicellular  aquatic  organisms, 
the  time-lag  of  whose  reaction  is  very  short.  If,  in 
addition,  such  organisms  are  specifically  recogniz- 
able after  death  and  sufficiently  resistant  against 
decay  and  occur  in  large  numbers,  they  are  ideal 
index  fossils.  Any  paleolimnological  investigation 
that  includes  necessary  and  suitable  organisms  im- 
mediately recognizes  the  onset  of  ecological 
change  by  changes  in  the  numerical  relations  be- 
tween groups  of  taxa.  As  a  group,  diatoms  may  be 
the  most  versatile  and  reliable  monitoring  orga- 
nisms available.  They  possess  the  qualities  defined 
for  the  ideal  index  fossil.  The  reactions  of  diatoms 
and  other  biota  to  acidification  is  not  influenced  by 
the  way  in  which  this  acidity  has  arisen,  only  on  its 
existence.  Studies  of  paired  lakes  (those  with  land- 
use  influence  and  those  without)  and  indicators  of 
atmospheric  pollution  give  positive  evidence  for 
the  atmospheric  pollution  hypothesis,  but  do  not 
completely  rule  out  the  land-use  hypothesis.  (Brun- 
one-PTT) 
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Massachusetts  Univ.,  Amherst. 

For  primary  bibliographic  entry  see  Field  5C. 
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PHYSICAL  AND  CHEMICAL  PROPERTIES 
OF  ASWAN  HIGH  DAM  LAKE  WATER. 

R.  M.  Awadallah. 

Water  SA  WASADV,  Vol.   16,  No.   1,  p  79-84, 

January  1990.  2  fig,  1  tab,  35  ref. 

Descriptors:  *Aswan  Dam,  'Chemical  properties, 
'Lakes,  'Physical  properties,  'Reservoirs,  Bottom 
water,  Conductivity,  Dissolved  oxygen,  Dissolved 
solids,  Egypt,  Fertility,  Fish  populations,  Hard- 
ness, Hydrogen  ion  concentration,  Ions,  Lake 
stratification,  Microorganisms,  Sudan,  Surface 
water  data,  Water  management,  Water  quality, 
Water  sampling,  Water  temperature. 

The  distribution  of  certain  chemical  components  in 
water  bodies  may  provide  useful  information  re- 
garding water  movements,  or  may  give  an  indica- 
tion of  the  factors  controlling  the  fertility  of  the 
water  masses  for  the  growth  of  microorganisms 
and  fish.  During  the  period  from  July  I,  1980  to 
July  24,  1980  water  samples  were  collected  from 
nineteen  stations  between  Daal  Cataract  in  Sudan 
and  the  High  Dam  wall  in  the  southernmost  part  of 
Egypt.  Electrical  conductivity,  temperature,  and 
pH  were  measured,  in  conjunction  with  dissolved 
oxygen,  C03(-2),  HC03(-),  ClS04<-2),  Si02,  Na, 
Ca,  Mg,  total  hardness  (TH)  and  total  dissolved 
solids  (TDS)  in  the  entire  body  of  water  in  order 
to  follow  up  the  physical  and  chemical  changes 
and  their  effects  on  the  water  quality,  on  the 
growth  of  the  microorganism  communities  and 
hence,  on  fish  living  in  the  lake.  It  was  revealed 
that  the  temperature  ranged  from  19.0  to  29.1  C  in 


the  Sudan  and  19.2  to  28.2  C  on  the  Egyptian  side; 
conductivity  was  in  the  range  2.30  to  3.40  mS/m; 
pH  was  in  the  range  from  8.0  to  8.9;  dissolved 
oxygen  was  in  the  range  from  1.0  to  8.0  mg/L; 
TDS:  138  to  193  mg/L;  CI:  4.2  to  9.7  mg/L;  free 
C02:  0  mg/L;  C03(-2):  0  to  15  mg/L  HC03(-): 
103.7  to  174  mg/L;  S04(-2):  6.35  to  1.5  mg/L; 
Si02:  7  to  15  mg/L;  Ca:  17.6  to  24.39  mg/L;  Mg: 
8.3  to  9.7  mg/L;  Na:  17.6  to  33.6  mg/L;  and  TH: 
53.70  to  135.27  mg/L  for  surface  and  bottom 
waters.  On  the  basis  of  the  results  there  was  a 
stratification  in  the  water  masses  of  the  lake.  (Au- 
thor's abstract) 
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CLASSIFICATION  OF  20  ANDEAN-PATAGO- 
NIAN  (ARGENTINA)  BODIES  OF  WATER 
BASED  ON  SUMMER  PHYTOPLANKTON 
STRUCTURE  (CLASIFICACION  DE  20  CUER- 
POS  DE  AGUA  ANDINO-PATAGONICOS  (AR- 
GENTINA) EN  BASE  A  LA  ESTRUCTURA  DEL 
FTTOPLANCTON  ESTTVAL). 
Buenos  Aires  Univ.  (Argentina).  Dept.  Ciencias 
Biologicas. 

I.  Izaguirre,  P.  del  Giorgio,  I.  O'Farrell,  and  G. 
Tell. 

Cryptogamie  Algologie  CRALD9,  Vol.  11,  No.  1, 
p  31-46,  February  1990.  3  fig,  2  tab,  44  ref.  English 
summary. 

Descriptors:  'Algae,  'Argentina,  'Limnology, 
•Phytoplankton,  'Species  composition,  'Taxono- 
my, Cluster  analysis,  Lake  morphology,  Lakes, 
Patagonia. 

The  phytoplankton  communities  of  20  Patagonian 
lakes  (Argentina)  were  sampled  during  the  summer 
of  1984.  For  the  whole  of  these  lakes,  254  taxa 
were  registered  allowing  a  better  knowledge  of 
their  distribution  in  the  southern  hemisphere.  A 
selected  subset  of  46  dominant  taxa  was  used  to 
perform  a  cluster  analysis  of  lakes.  By  taking  into 
consideration  both  the  abundance  and  distribution 
of  phytoplankton,  two  distinct  groups  of  lakes 
could  be  distinguished:  oligotrophic  Andean  lakes 
on  the  one  hand  and  meso-eutrophic  lakes  located 
in  the  preandean  area  and  Patagonian  plateau. 
Moreover,  the  same  subset  of  species  was  clustered 
yielding  algal  associations  which  are  characteristic 
of  the  different  lake  types.  Statistical  analysis 
showed  that  phytoplankton  density  was  signifi- 
cantly lower  in  the  Andean  group  of  lakes,  and  for 
all  the  lakes  studied  it  was  found  to  be  inversely 
correlated  to  the  relative  depth  (Z).  This  paper 
emphasizes  lake  morphometry  as  one  of  the  princi- 
pal factors  influencing  the  composition  and  density 
of  phytoplankton.  (Author's  abstract) 
W90-08265 


SUITABILITY  OF  TWO-PARAMETER 

GAMMA  AND  THREE-PARAMETER  BETA 
DISTRIBUTIONS  AS  SYNTHETIC  UNIT  HY- 
DROGRAPHS  IN  ANATOLIA. 

Cukurova  Univ.,  Adana  (Turkey).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 
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BIOLOGY  OF  BAIKAL  OMUL,  COREGONUS 
AUTUMNALIS  MIGRATORIUS,  IN  BRATSK 
RESERVOIR. 

Institute  of  Fisheries  Research  and  Management, 

Ulan-Ude  (USSR). 

For  primary  bibliographic  entry  see  Field  81. 
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AMUR  BREAM,  PARABRAMIS  PEKINESIS, 
IN  THE  AMU  DARYA  LOWLAND  WATER 
BODIES. 

Karakalpakskii   Kompleksnyi   Nauchno-Issledova- 

telskii  Inst.,  Nukus  (USSR). 

For  primary  bibliographic  entry  see  Field  81. 
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SEQUENTIAL    FRACTIONATION    OF    SEDI- 
MENT PHOSPHATE. 

Leiden   Rijksuniversiteit  (Netherlands).   Dept.   of 
Population  Biology. 


For  primary  bibliographic  entry  see  Field  2K. 
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DYNAMICS  OF  SESTON  CONSTTrUANTS  IN 
THE  ARIEGE  AND  GARONNE  RIVERS 
(FRANCE). 

Centre    National    de   la   Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
For  primary  bibliographic  entry  see  Field  2E. 
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INFLUENCE  OF  LIME  AND  BIOLOGICAL  AC- 
TIVITY ON  SEDIMENT  PH,  REDOX  AND 
PHOSPHOROUS  DYNAMICS. 

Bergen  Univ.  (Norway).  Zoological  Museum. 
For  primary  bibliographic   entry  see  Field   5G. 
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FACTORS  INFLUENCING  RESPIRATION 
DATA  IN  FRESHWATER  SEDIMENT. 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

C.  A.  Flemming,  and  J.  T.  Trevors. 

Hydrobiologia  HYDRB8,  Vol.   192,  No.  2/3,  p 

205-214,  March  15,  1990.  6  fig,  26  ref. 

Descriptors:  'Freshwater,  'Respiration,  'Sediment 
chemistry,  Carbon  dioxide,  Laboratory  methods, 
Oxygen,  Temperature. 

Sediment  respiration  (oxygen  consumption  and 
C02  evolution)  was  measured  in  freshwater  sedi- 
ment samples  using  both  flask-microcosms  and 
core-microcosms,  and  the  estimates  were  com- 
pared. Oxygen  consumption  data  were  also  com- 
pared in  flask-microcosms  constructed  with  sedi- 
ment samples  of  different  masses,  sediment:water 
ratios,  and  storage  times.  Furthermore,  sediment 
respiration  was  examined  under  different  incuba- 
tion conditions  of  temperature  and  agitation.  02 
consumption  was  markedly  higher  in  flask-micro- 
cosms than  in  sediment  core-microcosms,  when 
compared  on  a  per  g  dry  weight  basis.  However, 
when  the  results  were  expressed  as  02  consumed 
per  unit  surface  area,  the  values  were  more  similar. 
C02  evolution  was  less  dependent  on  surface  area 
as  evidenced  by  similar  C02  values  per  g  sediment 
in  both  microcosms.  In  addition,  the  effect  of  sedi- 
ment mass  on  02  consumption  and  C02  evolution 
was  examined.  Both  02  consumption  and  C02 
evolution  (expressed  as  micromole/g  dry  weight 
sediment)  decreased  significantly  with  increasing 
sediment  mass  between  3  and  12  g  dry  weight. 
Maximum  02  consumption  per  unit  headspace  was 
measured  when  a  wet  sediment  mass  between  10.0 
and  20.0  g  was  used  in  the  flask-microcosms.  It 
was  also  shown  that  the  sediment:water  ratio,  agi- 
tation, incubation  temperature,  and  previous  stor- 
age time  of  sediment  all  affected  the  respiration 
estimates.  Initial  02  consumption  and  C02  evolu- 
tion in  flasks  were  significantly  higher  in  flasks 
with  a  decreased  sediment: water  ratio  (1:1  versus 
1:2),  increased  flask  agitation,  and  increased  incu- 
bation temperature  (15  C  versus  5  C).  Also,  respi- 
ration decreased  significantly  over  the  first  100 
days  of  storage  at  4  C.  (Author's  abstract) 
W90-08313 

CALCITE  SUPERSATURATION  IN  SOME 
SUBTROPICAL,  KASHMIR,  HIMALAYAN 
LAKES. 

Freshwater    Biological    Association,     Ambleside 

(England). 

V.  K.  Koul,  W.  Davison,  and  D.  P.  Zutshi. 

Hydrobiologia  HYDRB8,  Vol.    192,  No.   2/3,  p 

215-222,   March   15,    1990.   6  fig,    1   tab,   23  ref. 

Descriptors:  'Calcite,  'Chemical  precipitation, 
'Limnology,  'Water  chemistry,  Alkalinity,  Calci- 
um, Hydrogen  ion  concentration,  Kashmir,  Khan- 
pur  Lake,  Seasonal  variation,  Tilwan  Lake,  Trigam 
Lake. 

Results  of  a  two  year  study  of  the  detailed  water 
chemistry  of  three  productive,  Kashmir,  Himala- 
yan Lakes,  Khanpur,  Trigam  and  Tilwan  (average 
alt.  1580  m),  are  used  to  provide  an  appreciation  of 
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the  role  of  calcite  precipitation.  Each  lake  shows 
distinct  but  dissimilar  seasonal  variations  in  the 
concentration  of  calcium  and  alkalinity.  Seasonal 
changes  in  saturation  index  show  that  the  mecha- 
nism which  controls  the  concentration  of  calcium 
and  alkalinity  is  different  in  each  lake.  In  the  least 
productive  Khanpur  Lake  the  waters  are  always 
close  to  saturation  with  respect  to  calcite.  The 
elevation  of  pH  by  photosynthetic  activity  shows  a 
systematic  seasonal  variation  and  is  instrumental  in 
controlling  the  concentration  of  calcium  and  alka- 
linity. By  contrast  Trigam  Lake  is  exceedingly 
productive,  the  pH  is  high  and  constant  and  the 
lake  is  always  markedly  supersaturated.  The  sea- 
sonal variations  in  calcium  and  alkalinity  appear  to 
be  controlled  by  seasonal  changes  in  temperature. 
This  implies  that  the  rate  of  precipitation  of  calcite 
depends  on  the  degree  of  supersaturation.  The 
third  lake,  Til  wan,  which  has  an  intermediate  level 
of  supersaturation  shows  a  complicated  seasonal 
chemistry,  combining  the  effects  observed  in  the 
other  two  lakes.  (Author's  abstract) 
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IN  VITRO  AND  IN  SITU  STUDIES  ON  NI- 
TRATE DISAPPEARANCE  IN  WATER-SEDI- 
MENT SYSTEMS  OF  THE  CAMARGUE 
(SOUTHERN  FRANCE). 

Station   Biologique  de  la  Tour  du  Valat,  Aries 

(France). 

H.  El-Habr,  and  H.  L.  Golterman. 

Hydrobiologia  HYDRB8,  Vol.   192,  No.   2/3,  p 

223-232,  March    15,    1990.   6  fig,   2  tab,    17  ref. 

Descriptors:  'In  situ  tests,  *In  vitro  tests,  'Ni- 
trates, *  Sediment-water  interfaces,  Denitrification, 
France,  He  de  la  Camargue,  Nitrogen,  Organic 
matter,  Seasonal  variation,  Temperature. 

In  vitro  and  in  situ  experiments  were  conducted  on 
nitrate  disappearance  from  water-sediment  systems 
in  the  Camargue.  In  the  in  vitro  experiments  two 
factors  were  studied:  temperature  and  organic 
matter.  After  a  first  addition  of  KN03  to  these 
sediments,  the  concentration  of  organic  matter  ex- 
erted a  strong  influence  on  the  disappearance  rate 
of  nitrate  at  25  C  and  15  C  but  not  at  2  C.  After  a 
second  addition  of  nitrate  at  25  C  and  15  C  the 
denitrification  rate  increased  by  approximately 
10%,  probably  because  the  activity  of  the  bacterial 
population  had  increased.  Experiments  in  situ  in 
freshwater  temporary  marshes  showed  that  nitrate 
disappeared  at  approximately  twice  the  rate  at 
similar  temperatures  in  vitro.  After  the  first  addi- 
tion of  nitrate  in  the  in  vitro  experiments  the 
concentration  of  nitrite  in  the  water  above  the 
sediment  reached  about  10%  of  the  concentration 
of  total  dissolved  inorganic  nitrogen  at  2  C  and  1 5 
C.  These  high  concentrations  were  not  found  after 
the  first  addition  at  25  C  or  after  the  second 
addition  of  nitrate  at  25  C  and  15  C.  In  the  in  situ 
experiments,  however,  high  concentrations  of  ni- 
trite were  found.  These  results  show  the  impor- 
tance of  the  reduction  of  nitrate  in  natural  ecosys- 
tems of  the  camargue,  which  receive  nitrate  during 
two  periods:  the  first  in  August-September,  with 
the  refilling  of  the  temporary  marshes  with  Rhone 
water,  and  the  second  during  winter,  with  the 
mineralization  of  organic  matter.  This  implies  sig- 
nificant losses  of  nitrogen;  during  the  first  supply, 
when  the  temperature  is  still  high,  the  loss  of 
nitrate  will  be  due  to  a  rapid  denitrification,  where- 
as during  the  winter,  this  process  will  slow  down, 
but  will  not  become  zero,  and  may  last  for  a 
considerable  period,  as  there  is  no  competing  vege- 
tation. (Author's  abstract) 
W90-08315 


FACTORS  INFLUENCING  PHOSPHATE  EX- 
CHANGE ACROSS  THE  SEDIMENT-WATER 
INTERFACE  OF  EUTROPHIC  RESERVOIRS. 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5G. 
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PORE  WATER  DYNAMICS  IN  THE  SEDI- 
MENT OF  A  SHALLOW  AND  HYPERTROPH- 
IC LAKE. 

National  Environmental  Research  Inst.,  Silkeborg 


(Denmark).  Div.  of  Freshwater  Ecology. 

M.  Sondergaard. 

Hydrobiologia  HYDRB8,  Vol.    192,  No.   2/3,  p 

247-258,   March    15,    1990.   8   fig,   2  tab,   39  ref. 

Descriptors:  'Interstitial  water,  'Lake  Sobygaard, 
•Lake  sediments,  'Limnology,  'Nutrients,  'Phos- 
phorus, Denmark,  Hydrogen  ion  concentration, 
Seasonal  variation,  Sediment-water  interfaces. 

Seasonal  variations  in  pore  water  with  main  stress 
on  pH  and  phosphate  were  investigated  in  the 
sediment  of  the  shallow  and  hypertrophic  Lake 
Sobygaard,  Denmark.  The  purpose  was  to  evaluate 
factors  affecting  the  internal  phosphorus  loading. 
Pore  water  was  obtained  by  in  situ  incubation  of 
ceramic  cups,  sampled  anaerobically  from  a  fixed 
position  in  the  sediment.  The  method  is  evaluated. 
During  summer,  pH  and  phosphate  concentrations 
increased  in  the  upper  8-10  cm  of  the  sediment. 
Increased  pH  was  most  pronounced  in  the  upper  5 
cm,  where  pH  increased  to  between  9  and  10.  This 
is  believed  to  be  caused  by  the  photosynthetically 
elevated  pH  in  the  above  lake  water.  Phosphate 
concentrations  increased  with  depth,  from  0-2  mg 
P/L  in  the  upper  5  cm  to  3-6  mg  P/L  in  6-10  cm 
depth.  Average  phosphate  gradient  in  the  upper  6- 
8  cm  was  1.0  mg  P/L/cm  in  the  summer  decreas- 
ing to  0.2  mg  P/L/cm  in  the  autumn/ winter.  In 
spite  of  low  redox  potential,  Fe(II)  was  not  present 
in  the  upper  20  cm.  The  seasonal  variation  in  pore 
water  phosphate  is  believed  to  be  due  to  the  vari- 
ations in  pore  water  pH  inducing  a  substitution  of 
phosphate  ions  with  hydroxy!  ions  on  iron-hydrox- 
ides during  summer.  A  considerable  sedimentation 
of  organic  bound  phosphorus  and  decomposition  in 
the  sediment  is  also  considered  important.  Phos- 
phorus release  from  the  sediment  is  facilitated  by 
bio-turbation  and  gas  turbation  and  by  the  frequent 
occurrence  of  resuspension  caused  by  wind  action. 
Net  release  rate  is  highly  variable  during  the 
season.  The  summer  average  is  40  mg  P/sq  m/d. 
(Author's  abstract) 
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DISTRIBUTION  OF  IRON  IN  LAKE  BAN- 
YOLES  IN  RELATION  TO  THE  ECOLOGY  OF 
PURPLE  AND  GREEN  SULFUR   BACTERIA. 

Institut  d'Ecologia  Aquatica,  Gerona  (Spain). 
L.  J.  Garcia-Gil,  L.  Sala-Genoher,  J.  V.  Esteva, 
and  C  A  Abella 

Hydrobiologia  HYDRB8,  Vol.  192,  No.  2/3,  p 
259-270,  March   15,   1990.    12  fig,  3  tab,  24  ref. 

Descriptors:  'Iron,  'Lake  Banyoles,  'Limnology, 
'Sulfur  bacteria,  Biochemistry,  Chemical  interac- 
tions, Ferrous  sulfide,  Interstitial  water.  Oxidation- 
reduction  potential,  Oxygen,  Spain,  Suspended 
sediments. 

The  distribution  of  iron  both  in  suspended  sedi- 
ment and  in  the  water  column  has  been  studied 
during  summer  stratification  in  Lake  Banyoles, 
Spain.  In  this  lake,  near  the  bottom  springs,  a  very 
fine  'suspended  sediment'  remains  in  suspension. 
Dissolved  Fe(2  +  )  in  the  interstitial  water  of  this 
suspended  sediment,  is  related  to  redox  potential 
and  to  the  bottom  water  inflow.  In  the  water 
column,  soluble  iron  is  present  in  the  hypolimnion 
of  the  six  different  basins  forming  Lake  Banyoles. 
Under  those  conditions  Fe(2+)  is  partially  re- 
moved by  sulfide  produced  in  the  anoxic  sediment. 
In  addition,  a  peak  of  Fe(2  +  )  was  found  at  the 
density  gradient  level  in  three  basins.  A  three 
compartment  model  on  the  dynamics  of  the  proc- 
esses involving  iron  in  Lake  Banyoles  was  pro- 
posed. The  bottom  springs  supply  oxygen  to  the 
anoxic  hypolimnion  affecting  chemical  processes 
of  the  iron  cycle.  The  presence  of  phototrophic 
sulfur  bacteria  in  the  anoxic  monimolimnion  of  two 
of  the  basins  can  be  related  to  the  kinetics  of 
Fe(2  +  )  and  sulfide.  In  the  third  basin,  sulfide 
concentrations  exceed  Fe(2  +  ).  The  presence  of 
phototrophic  sulfur  bacteria  in  iron-containing  en- 
vironments with  no  detectable  sulfide  is  explained 
by  the  ability  of  such  microorganisms  to  use  FeS  as 
an  electron  donor  instead  of  H2S.  (Author's  ab- 
stract) 
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DETERMINATION    OF    AVAILABLE    PHOS- 
PHORUS FOR  PHYTOPLANKTON  POPULA- 


Lakes — Group  2H 

TIONS  IN  LAKES  AND  RIVERS  OF  SOUTH- 
EASTERN NORWAY. 

Direktoratet  for  Vilt  og  Ferskvannsfisk,  Trond- 

heim  (Norway). 

I.  Blakar,  and  O.  Lovstad. 

Hydrobiologia  HYDRB8,  Vol.    192,  No.   2/3,  p 

271-277,   March    15,    1990.   5   fig,   3   tab,    16  ref. 

Descriptors:  'Bioassay,  'Norway,  'Phosphorus, 
'Phytoplankton,  Algae,  Biological  studies,  Filters, 
Laboratory  methods,  Lakes,  River  Romua,  Rivers, 
Seasonal  variation,  Seston. 

A  biotest  method  with  diluted  phytoplankton  pop- 
ulations was  used  to  determine  external  concentra- 
tions of  available  phosphorus  in  water  samples 
with  high  concentrations  of  inorganic  seston  from 
River  Romua.  RP  (total  molybdate  reactive  P 
measured  on  unfiltered  samples)  was  approximate- 
ly the  P  fraction  available  for  Synedra  cf.  acus, 
Asterionella  formosa  and  Oscillatoria  agardhii.  In 
filtered  samples  RPF  (reactive  P  measured  on  fil- 
tered sample)  was  the  available  concentration  of  P. 
The  algal  availability  of  P  may  often  vary  between 
25  and  75%  of  total  phosphorus  (TP)  if  the  con- 
centration of  inorganic  seston  is  high.  At  high 
RP:RPF  ratios  biotest  experiments  with  filtered 
water  samples  may  give  erroneous  results.  The 
ratio  RP:RPF  is  highest  (often  >  5)  in  periods 
with  high  external  supply  rates  of  inorganic  seston, 
especially  in  spring  and  autumn.  High  resuspension 
of  sediments  may  also  result  in  high  RP:RPF 
ratios.  Frequently,  however,  the  ratio  varies  be- 
tween 1  and  2  during  the  summer  (June-August). 
In  samples  from  most  of  the  lakes  the  ratio 
RP:RPF  =  1  during  this  period.  At  low  concen- 
trations of  inorganic  seston  RPF  is  often  equivalent 
with  RP  and  is  also  often  independent  on  the  filter 
types  used.  (Author's  abstract) 
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HYDROCHEMICAL  PROCESSES  IN 

GROUNDWATER-DISCHARGE  PLAY  AS,  CEN- 
TRAL AUSTRALIA. 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics, Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  2K. 
W90-08328 


HYDRAULIC    DESIGN    OF    WINTER    LAKE 
AERATION  SYSTEM. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary   bibliographic   entry   see  Field   5G. 

W90-08350 


CALCULATION  OF  DAILY  AVERAGE  PHO- 
TOSYNTHESIS. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

M.  T.  Auer,  and  S.  W.  Effler. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.   116,  No.  2,  p  412-418,  March/ 

April  1990.  3  fig,  10  ref. 

Descriptors:  'Aquatic  productivity,  'Dissolved 
oxygen,  'Mathematical  models,  'Model  studies, 
'Photosynthesis,  Light  penetration,  Organic 
carbon,   Oxygenation,   Plankton,   Solar   radiation. 

Estimation  of  photosynthetic  production  is  a  fun- 
damental component  in  the  development  of  mathe- 
matical models  for  dissolved  oxygen,  organic 
carbon,  and  plankton  dynamics.  Photosynthetic 
production  is  regulated  in  part  by  the  amount  of 
photosynthetically  available  radiation  (PAR;  400- 
700  nm)  present.  This  dependence  is  specified  by  a 
photosynthesis-light  (P-I)  curve.  It  has  been 
stressed  that  integration  of  photosynthesis  over 
both  time  and  depth  is  required  for  accurate  esti- 
mates of  photosynthetic  rates.  Systematic  errors  in 
estimates  of  daily  average  rates  result  when  certain 
time-averaging  and  depth-averaging  techniques  are 
used.  Three  methods  exist  for  calculating  daily 
average  net  photosynthetic  oxygen  production  in 
the  water  column,  each  requiring  quantification  of 
the  PAR,  identification  of  an  appropriate  relation- 
ship between  PAR  and  the  rate  of  photosynthesis 
(P-I  curve),  and  selection  of  a  technique  for  inte- 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

grating  the  rate  of  photosynthesis  over  time  and 
depth.  The  results  are  intended  to  provide  model- 
ers guidance  in  selecting  a  particular  approach. 
(Author's  abstract) 
W90-08352 


EFFECTS  OF  DECREASING  HEAVY  METAL 
CONCENTRATIONS  ON  THE  BIOTA  OF 
BUTTLE  LAKE,  VANCOUVER  ISLAND,  BRIT- 
ISH COLUMBIA. 

Ministry  of  Environment,  Nanaimo  (British  Co- 
lumbia). Waste  Management  Branch. 
For   primary   bibliographic   entry   see   Field    5G. 
W90-08381 


MEASUREMENT  OF  ELECTRON  TRANS- 
PORT SYSTEM  ACnvrTY  IN  RTVER  BIO- 
FILMS. 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-08385 


ACID   STRESS   AND   AQUATIC   MICROBIAL 
INTERACTIONS. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08414 


MICROBES,  SEDIMENTS,  AND  ACIDIFIED 
WATER:  THE  IMPORTANCE  OF  BIOLOGI- 
CAL BUFFERING. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08415 


BIOGEOCHEMICAL  CYCLING  OF  ORGANIC 
MATTER  IN  ACIDIC  ENVIRONMENTS:  ARE 
MICROBIAL  DEGRADATTVE  PROCESSES 
ADAPTED  TO  LOW  PH. 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08417 


MICROBIAL  BIOGEOCHEMICAL  PROCESS- 
ES IN  A  NATURALLY  ACIDIC  WETLAND, 
THE  OKEFENOKEE  SWAMP. 

Georgia   Univ.,   Athens.   Dept.   of  Microbiology. 
R.  E.  Hodson,  M.  A.  Moran,  D.  L.  Lewis,  R. 
Murray,  and  J.  D.  Teska. 

IN:  Acid  Stress  and  Aquatic  Microbial  Interac- 
tions. CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989. 
p  47-58,  3  fig,  3  tab,  28  ref.  NSF  Grants  BSR 
8215587  and  BSR  81 14823. 

Descriptors:  'Acid  rain  effects,  *Acidic  water, 
•Microorganisms,  *Okefenokee  Swamp,  'Path  of 
pollutants,  *Water  pollution  effects,  'Wetlands, 
Bacteria,  Biochemistry,  Biodegradation,  Detritus, 
Ecological  effects,  Florida,  Hydrogen  ion  concen- 
tration, Lignin,  Microbiological  studies,  Mineral- 
ization, Organic  matter,  Swamps. 

Contrary  to  assumptions  made  by  early  Okefeno- 
kee  investigators,  this  highly  acidic  wetland  does 
support  abundant  and  active  microbial  populations 
relative  even  to  the  most  microbiologically  rich 
ecosystems  previously  studied.  The  microorga- 
nisms rapidly  utilize  simple  dissolved  organic  com- 
pounds and  support  high  rates  of  secondary  pro- 
duction of  particulate  organic  carbon  (biomass). 
No  conclusive  evidence  of  reduction  in  rates  of 
these  processes  due  to  the  acidic  conditions  in  the 
Swamp  has  been  observed.  In  contrast,  bacterial 
isolates  from  the  Okefenokee  grow  well  under  rich 
laboratory  conditions  at  pH  7  but  not  at  the  in  situ 
pH  4.  Microorganisms,  principally  bacteria,  are 
active  also  in  the  mineralization  of  refractory  Iig- 
nocellulosic  detritus  derived  from  vascular  plants. 
However,  rates  of  this  process  appear  to  be  re- 
duced twofold  or  more  by  the  acidity  of  the  Okefe- 
nokee relative  to  rates  in  neutral-pH  wetland  envi- 
ronments. The  reduction  in  lignocellulose  mineral- 
ization rates  is  consistent  with,  but  not  necessarily 
a  major  contributing  factor  in,  the  significant  accu- 
mulation of  organic  matter  as  peat  in  the  Okefeno- 
kee. Moreover,  the  rates  of  conversion  of  refracto- 


ry detrital  lignocellulose  to  microbial  biomass 
appear  to  be  insufficient  to  consider  carbon  flow 
from  lignocellulose  to  bacteria  to  bacterivorous 
animals  to  be  the  major  link  between  primary  and 
secondary  production  in  this  ecosystem.  Rather  it 
is  assumed,  based  on  available  data,  that  other, 
perhaps  pH-insensitive  carbon  flow  pathways  are 
equally  or  more  important.  (See  also  W90-08414) 
(Lantz-PTT) 
W90-08418 


SULFUR  BIOGEOCHEMISTRY  OF  AN  ACIDIC 
LAKE  IN  THE  ADIRONDACK  REGION  OF 
NEW  YORK. 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Syracuse.  Dept.  of  Environ- 
mental and  Forest  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08419 


EPILITHIC  MICROBIAL  POPULATIONS  AND 
LEAF  DECOMPOSITION  IN  ACID-STRESSED 
STREAMS. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08420 


ALGAL  ASSEMBLAGES  IN  ACID-STRESSED 
LAKES  WTTH  PARTICULAR  EMPHASIS  ON 
DIATOMS  AND  CHRYSOPHYTES. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08421 


DIATOM  STRATIGRAPHY  IN  ACID- 
STRESSED  LAKES  IN  THE  NETHERLANDS, 
CANADA,  AND  CHINA. 

Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08422 


PROTOZOAN  BACTERrVORY  IN  ACIDIFIED 
WATERS:  METHODS  OF  ANALYSIS  AND  THE 
EFFECT  OF  PH. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08423 


SEQUENTIAL  ANAEROBIC  DEGRADATION 
OF  2,4-DICHLOROPHEND  IN  FRESHWATER 
SEDIMENTS. 

Georgia  Univ.,   Athens.   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08428 


CHAROPHYTE  GERMINATION  AND  ESTAB- 
LISHMENT FROM  THE  SEED  BANK  OF  AN 
AUSTRALIAN  TEMPORARY  LAKE. 

University  of  New  England,  Armidale  (Australia). 

Dept.  of  Botany. 

M.  T.  Casanova,  and  M.  A.  Brock. 

Aquatic  Botany  AQBODS,  Vol.  36,  No.  3,  p  247- 

254,  March  1990.  2  fig,  1  tab,  15  ref.  Australian 

Research  Grant  Dl  851718. 

Descriptors:  'Aquatic  plants,  *Chara,  'Ephemeral 
lakes,  'Germination,  'Lakes,  'Limnology,  'Seeds, 
•Submerged  plants,  Australia,  Comparison  studies. 

The  charophytes  Chara  corallina  and  Nitella  subti- 
lissima  are  present  in  temporary  wetlands  in  Aus- 
tralia. The  mean  maximum  percentage  germination 
of  these  two  species  and  the  number  of  oospores  in 
the  seed  bank  were  compared  using  germination 
and  total  count  methods  of  seed  bank  analysis.  The 
pattern  of  germination  in  both  field  and  laboratory 
studies  and  the  fate  of  individual  sporelings  of  both 
species  was  examined.  C.  corallina  showed  a  pat- 
tern of  later  germination  of  5%  of  the  seed  bank,  a 
high  rate  of  establishment  and  early  reproduction, 
whereas  N.  subtilissima  had  earlier  13%  germina- 
tion, poor  establishment  and  did  not  reproduce 
during  the  experimental  period.  (Author's  abstract) 


W90-08430 


SEASONAL  GROWTH  OF  PISTIA  STRA- 
TIOTES  L.  IN  SOUTH  FLORIDA. 

Florida  Medical  Entomology  Lab.,  Vero  Beach. 
L.  B.  Dewald,  and  L.  P.  Lounibos. 
Aquatic  Botany  AQBODS,  Vol.  36,  No.  3,  p  263- 
275,  March  1990.  6  fig,  1  tab,  14  ref.  U.S.  Army 
Contract  DAMD17-85-C-5182. 

Descriptors:  'Floating  plants,  'Florida,  'Limnolo- 
gy, 'Plant  growth,  'Seasonal  variation,  Aquatic 
plants,  Biomass,  Leaves,  Roots,  Temperature. 

Two  populations  of  Pistia  stratiotes  in  an  unused 
aquaculture  pond  and  a  roadside  drainage  ditch 
were  sampled  monthly  for  1.5  years  to  examine 
seasonal  trends  in  leaf  area,  leaf  and  plant  densities, 
leaf  and  root  biomasses,  and  flowering.  Biomasses 
and  leaf  areas  were  sharply  depressed  by  winter 
cold,  especially  by  subfreezing  temperatures. 
Spring  regrowth  occurred  by  budding  and  the 
proliferation  of  small  plants.  From  late  spring 
through  mid-summer,  leaf  size  and  plant  biomass 
increased  and  plant  density  decreased;  these  varia- 
bles did  not  change  markedly  between  August  and 
December.  In  both  populations,  flowering  oc- 
curred synchronously  during  December,  but  no 
sexual  reproduction  was  observed.  Winter  cold  is  a 
major  determinant  of  growth  patterns  in  south 
Florida,  but  local  conditions  are  also  important. 
Measurements  from  the  day  of  unfurling  until  sub- 
sidence into  the  water  showed  that  leaves  reached 
an  average  length  of  15.3  cm  after  2  weeks  and 
declined  towards  the  water  at  a  rate  of  2.9  de- 
grees/day. (Author's  abstract) 
W90-08431 


SURVIVAL  AND  DEVELOPMENT  OF  LAKE 
TROUT  (SALVELINUS  NAMAYCUSH)  EM- 
BRYOS IN  AN  ACIDIFIED  LAKE  IN  NORTH- 
WESTERN ONTARIO. 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08432 


EFFECT  OF  NUTRIENT  ADDITIONS  ON 
LOWER  TROPHIC  LEVELS  OF  AN  OLIGO- 
TROPHIC  LAKE  WITH  A  SEASONAL  DEEP 
CHLOROPHYLL  MAXIMUM. 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
K.  S.  Shortreed,  and  J.  G.  Stockner. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  2,  p  262-273,  Febru- 
ary 1990.  10  fig,  2  tab,  36  ref. 

Descriptors:  'Limnology,  'Nutrients,  'Oligotro- 
phic  lakes,  'Phytoplankton,  'Trophic  level,  Aquat- 
ic bacteria,  British  Columbia,  Canada,  Chloro- 
phyll, Cyanophyta,  Diatoms,  Nitrogen,  Phospho- 
rus, Photosynthesis,  Population  density,  Seasonal 
variation,  Species  composition,  Sproat  lake,  Van- 
couver Island,  Water  chemistry. 

Inorganic  N  and  P  were  added  to  the  surface  of 
selected  areas  of  Sproat  Lake,  Vancouver  Island, 
British  Columbia  for  varying  periods  in  1985  and 
1986.  The  lake  is  monomictic,  oligotrophic,  and  for 
much  of  each  year  has  a  deep  chlorophyll  maxi- 
mum (DCM)  located  near  the  bottom  of  the  eutro- 
phic  zone  (20-25  m).  Epilimnetic  chlorophyll  con- 
centrations are  low  (0.5  micrograms/L)  in  summer, 
and  DCM  concentrations  are  from  3-10  times 
higher.  The  diatom  Rhizosolenia  eriensis  was  a 
dominant  species  in  the  epilimnion  in  spring  and  at 
the  DCM  for  much  of  the  year,  but  was  rare  in  the 
epilimnion  during  the  summer,  and  consequently 
was  not  affected  by  the  nutrient  additions.  Cyclo- 
tella  spp.  was  also  abundant  in  spring,  were  a 
prominent  component  of  the  DCM,  and  increased 
in  abundance  during  nutrient  additions.  The  cyano- 
bacterium  Synechococcus  was  the  dominant 
member  of  the  autotrophic  picoplankton  communi- 
ty and  during  the  nutrient  additions  densities 
reached  300,000/mL  (a  10-fold  increase).  Bacterio- 
plankton  numbers  also  increased  during  nutrient 
additions,  at  times  exceeding  3,000,000/mL.  The 
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DCM  was  formed  and  maintained  by  sinking  cells, 
by  occasional  active  photosynthesis  at  the  DCM, 
and  by  an  increase  in  chlorophyll/cell.  (Author's 
abstract) 
W90-08433 


PATTERNS  IN  THE  SUBMERGED  MACRO- 
PHYTE  BIOMASS  OF  LAKES  AND  THE  IM- 
PORTANCE OF  THE  SCALE  OF  ANALYSIS  IN 
THE  INTERPRETATION. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy 

C.  M.  Duarte,  and  J.  Kalff. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  2,  p  357-363,  Febru- 
ary 1990.  5  fig,  2  tab,  39  ref. 

Descriptors:  'Lakes,  'Limnology,  'Submerged 
plants,  Alkalinity,  Biomass,  Chlorophyll  a,  Light 
intensity,  Littoral  zone,  Phosphorus,  Physical 
properties,  Transparency,  Water  chemistry, 
Waves. 

The  relative  contributions  of  lake  characteristics 
(i.e.  alkalinity,  chlorophyll  a  concentration,  total  P 
concentration,  conductivity,  and  morphometry) 
and  site  characteristics  (i.e.  depth,  littoral  slope, 
exposure  to  waves,  and  underwater  light  levels)  to 
the  variability  in  submerged  biomass  were  exam- 
ined in  25  Canadian  and  American  lakes.  Lake- 
average  submerged  biomass  is  a  function  of  water 
alkalinity  and  the  lake-average  littoral  slope, 
whereas  site-specific  biomass  is  a  function  of  both 
site  and  lake  characteristics.  Plant  biomass  de- 
creased with  increasing  slope  and  wave  exposure 
and  increased  with  increasing  alkalinity  and  light 
levels.  However,  these  relationships  are  complex 
because  submerged  biomass  is  also  influenced  by 
threshold  phenomena  (e.g.  critical  littoral  slopes 
and  transparency-dependent  critical  depths)  that 
set  limits  to  macrophyte  colonization  and  because 
the  relative  contributions  of  the  most  relevant  en- 
vironmental factors  studied  (i.e.  littoral  slope,  ex- 
posure, water  transparency,  and  alkalinity)  are 
depth  dependent.  By  demonstrating  the  impor- 
tance of  lake-average  and  site-specific  scales  of 
variation  and  the  existence  of  noncontinuous  (e.g. 
threshold)  regulation  mechanisms  the  findings  pro- 
vide a  new  conceptual  framework  for  the  study  of 
the  relationship  between  submerged  macrophytes 
and  their  associated  biota  as  well  as  their  environ- 
ment. (Author's  abstract) 
W90-08435 


RELATTVE  IMPORTANCE  OF  PHOSPHORUS 
SUPPLY  TO  PHYTOPLANKTON  PRODUC- 
TION: FISH  EXCRETION  VERSUS  EXTERNAL 
LOADING. 

Oslo  Univ.  (Norway).  Zoological  Museum. 
A.  Braband,  B.  A.  Faafeng,  and  J.  P.  M.  Nilssen. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  2,  p  364-372,  Febru- 
ary 1990.  4  fig,  38  ref. 

Descriptors:  'Algae,  'Cycling  nutrients,  'Eu- 
trophication,  'Fish,  'Limnology,  'Phosphorus, 
•Phytoplankton,  Ammonium,  Aquatic  biology, 
Bream,  Lake  Gjersjoen,  Lake  sediments,  Lakes, 
Nitrogen,  Norway,  Perch,  Roach,  Tributaries. 

In  laboratory  tanks  with  bream  (Abramis  brama), 
perch  (Perca  fluviatilis),  and  roach  (Rutilus  ruti- 
lus),  concentrations  of  P  and  N  increased  with 
time.  P  was  mainly  released  as  soluble  molybdate- 
reactive  P;  N  almost  exclusively  as  ammonium. 
The  release  increased  with  the  species'  tendency  to 
forage  on  littoral  sediments  and  with  a  smaller  fish 
size.  Bioassays  with  the  test  algae  Selenastrum 
capricornutum  showed  that  released  P  was  readily 
available  to  algal  growth.  The  total  supply  of  P  to 
the  epilimnion  of  Lake  Gjersjoen  was  calculated 
from  the  external  supply  from  the  tributaries  and 
the  estimated  P  release  from  the  total  roach  bio- 
mass. From  May  to  October  1980  P  release  from 
the  roach  population  contributed  about  the  same 
order  of  magnitude  as  the  total  P  loading  from  the 
watershed.  During  the  period  with  the  most  seri- 
ous P  depletion  to  the  phytoplankton  (July, 
August,  and  September),  the  P  supply  from  fish 
was  about  double  that  of  the  external  P  supply, 
confirming  the  important  role  of  sediment-feeding 


fish  populations  in  the  eutrophication  processes  of 

lakes.  (Author's  abstract) 

W90-08436 


LONGITUDINAL  STRUCTURE  OF  AN  AGRI- 
CULTURAL PRAIRIE  RIVER  SYSTEM  AND 
ITS  RELATIONSHIP  TO  CURRENT  STREAM 
ECOSYSTEM  THEORY. 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 
Resources. 

M.  J.  Wiley,  L.  L.  Osborne,  and  R.  W.  Larimore. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  2,  p  373-384,  Febru- 
ary 1990.  6  fig,  8  tab,  44  ref. 

Descriptors:  'Agricultural  watersheds,  'Ecosys- 
tems, 'Land  use,  'Prairies,  'Primary  productivity, 
'River  systems,  'Urbanization,  Illinois,  Light  in- 
tensity, Nitrates,  Nutrients,  Orthophosphates, 
Physical  properties,  Riparian  vegetation,  Turbidi- 
ty, Water  chemistry,  Water  temperature. 

The  large-scale  structure  of  an  agriculturally  de- 
veloped prairie  river  system  in  central  Illinois  was 
examined  and  compared  with  predictions  from 
current  stream  ecosystem  theory.  High  rates  of 
primary  productivity  ( >  1 5  g  carbon/sq  m/d)  were 
characteristic  of  the  watershed,  although  longitudi- 
nal patterns  in  riparian  vegetation,  stream  tempera- 
ture, and  primary  productivity  were  inverted  rela- 
tive to  typical  streams  in  forested  uplands.  Empiri- 
cal models  of  gross  primary  production  and  com- 
munity respiration  were  developed.  Light  avail- 
ability, mediated  by  both  channel  shading  and  tur- 
bidity, appeared  to  be  the  principal  factor  limiting 
primary  productivity.  Both  nitrate  and  orthophos- 
phorus  were  found  in  high  concentrations  through- 
out the  watershed.  Large-scale  patterns  in  nutrient 
availability  suggest  that  land  use  patterns,  and  par- 
ticularly urbanization,  strongly  affected  spatial  and 
temporal  distributions  of  both  nutrients.  Differ- 
ences between  prairie  river  systems  and  'prototype' 
structures  envisioned  by  the  River  Continuum 
Concept  (RCC)  derive  from  the  descriptive  nature 
of  the  RCC,  and  its  inability  to  incorporate  non- 
standard distributions  of  key  driving  variables. 
(Author's  abstract) 
W90-08437 


COMPARATIVE  POPULATION  DYNAMICS 
OF  DAPHNIA  ROSEA  AND  HOLOPEDIUM 
GIBBERUM  IN  FOUR  OLIGOTROPHIC 
LAKES. 

British    Columbia    Univ.,    Vancouver.    Inst,    of 
Animal  Resource  Ecology. 
C.  J.  Walters,  D.  C.  E.  Robinson,  and  T.  G. 
Northcote. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  2,  p  401-409,  Febru- 
ary 1990.  11  fig,  1  tab,  31  ref. 

Descriptors:  'Daphnia,  'Limnology,  'Oligotro- 
phic  lakes,  'Plankton,  'Population  dynamics,  *Wa- 
terfleas,  British  Columbia,  Canada,  Comparison 
studies,  Ecosystems,  Mortality,  Seasonal  variation, 
Water  temperature. 

Seasonal  abundance  patterns  of  Daphnia  rosea  and 
Holopedium  gibberum  showed  great  variability 
over  the  period  1974-83  in  four  coastal  montane 
lakes  of  British  Columbia.  Though  the  lakes  dif- 
fered considerably  in  size,  depth,  and  history  of 
experimental  disturbance  (fish  introductions,  fertil- 
ization, plankton  harvesting),  these  differences  ap- 
parently had  much  less  influence  on  seasonal  abun- 
dance patterns  than  did  interannual  variation  in 
environmental  factors  shared  by  all  the  lakes. 
Spring  rates  of  population  increase  differed  strong- 
ly among  years  and  were  positively  correlated 
between  the  two  species.  The  timing  and  magni- 
tude of  summer  population  maxima  also  differed 
significantly  among  years,  but  were  not  correlated 
between  the  species.  Adult  mortality  rates  tended 
to  increase  through  each  season  for  both  species, 
but  showed  no  clear  correlations  either  between 
the  species  or  between  the  years.  Annual  differ- 
ences in  growth  and  mortality  rates  and  peak  abun- 
dances were  not  associated  with  any  obvious  dif- 
ferences in  environmental  factors  (insolation,  rain- 
fall, water  temperature).  There  was  no  evidence  of 
direct  competition  between  the  species,  in  terms  of 
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negative  correlations  in  abundance.  This  is  surpris- 
ing in  view  of  their  similar  life  histories  and  feed- 
ing ecologies.  (Author's  abstract) 
W90-08438 


WHOLE-LAKE  AND  NEARSHORE  WATER 
CHEMISTRY  IN  BOWLAND  LAKE,  BEFORE 
AND  AFTER  TREATMENT  WITH  CAC03. 

B.A.R.  Environmental,  Guelph  (Ontario). 

For  primary   bibliographic   entry  see   Field   5G 

W90-08439 


RESPONSE  OF  PHYTOPLANKTON  IN 
ACIDIC  LAKES  IN  ONTARIO  TO  WHOLE- 
LAKE  NEUTRALIZATION. 

B.A.R.  Environmental,  Guelph  (Ontario). 

For  primary  bibliographic  entry  see   Field   5G 

W90-08440 


EFFECTS  OF  NEUTRALIZATION  AND  EARLY 
REACIDIFICATION  ON  FILAMENTOUS 
ALGAE  AND  MACROPHYTES  IN  BOWLAND 
LAKE. 

Ontario  Ministry  of  the  Environment,   Rexdale. 

Aquatic  Biology  Section. 

For  primary  bibliographic  entry  see   Field   5G. 

W90-08441 


CHANGES  IN  THE  ZOOBENTHOS  COMMU- 
NITY OF  ACIDIFIED  BOWLAND  LAKE 
AFTER  WHOLE-LAKE  NEUTRALIZATION 
AND  LAKE  TROUT  (SALVELINUS  NAMAY- 
CUSH)  REINTRODUCTION. 
Ontario  Ministry  of  the  Environment,  Sudbury. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-08442 


SURVIVAL,  GROWTH,  AND  REPRODUCTION 
OF  LAKE  TROUT  (SALVELINUS  NAMAY- 
CUSH)  AND  YELLOW  PERCH  (PERCA 
FLAVESCENS)  AFTER  NEUTRALIZATION  OF 
AN  ACIDIC  LAKE  NEAR  SUDBURY,  ONTAR- 
IO. 

Ontario  Ministry  of  Natural  Resources,  Toronto. 
Fisheries  Branch. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-08443 


EFFECTS  OF  AMBIENT  LAKE  MOHAVE 
TEMPERATURES  ON  DEVELOPMENT, 
OXYGEN  CONSUMPTION,  AND  HATCHING 
SUCCESS  OF  THE  RAZORBACK  SUCKER. 

Nevada  Univ.,  Las  Vegas.  Lake  Mead  Limnologi- 
cal  Research  Center. 

M.  A.  Bozek,  L.  J.  Paulson,  and  G  R.  Wilde. 
Environmental  Biology  of  Fishes  EBFID3,  Vol. 
27,  No.  4,  p  255-263,  April  1990.  1  fig,  3  tab,  39  ref. 

Descriptors:  'Arizona,  'Dam  effects,  'Fish, 
'Hatching,  'Lake  Mohave,  'Larvae,  'Oxygen  re- 
quirements, 'Spawning,  'Sucker,  'Temperature  ef- 
fects, 'Water  temperature,  Nevada. 

Spawning  of  razorback  suckers,  Xyrauchen  tex- 
anus,  in  Lake  Mohave  occurred  from  10-22  C  and 
larvae  were  collected  at  water  temperatures  from 
10-15  C  in  1982  and  1983.  In  the  laboratory,  hatch- 
ing success  was  similar  from  12-20  C,  but  reduced 
hatching  success  was  found  at  10  C  while  none 
hatched  at  8  C.  Development  rate  and  oxygen 
consumption  were  positively  related  to  incubation 
temperature.  Direct  effects  of  ambient  Lake 
Mohave  water  temperatures  on  hatching  success  of 
razorback  sucker  embryos  are  considered  minimal. 
Historical  spawning  temperatures  for  the  species 
are  hypothesized  based  upon  successful  incubation 
temperatures  and  comparison  to  the  white  sucker, 
Catostomus  commersoni.  (Author's  abstract) 
W90-08457 


DELAYED   SPAWNING   OF   PERCH,   PERCA 
FLUVIATILIS  L.,  IN  ACIDIFIED  LAKES. 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 
M.  Rask,  P.  J.  Vuorinen,  and  M.  Vuorinen. 
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Journal  of  Fish  Biology  JFIBA9,  Vol.  36,  No.  3,  p 
317-325,  March  1990.  5  fig,  1  tab,  33  ref. 

Descriptors:  'Acid  lakes,  *Acid  rain  effects, 
•Acidification,  *Fish  physiology,  'Perch,  'Spawn- 
ing, 'Water  pollution  effects,  Finland,  Growth, 
Hydrogen  ion  concentration,  Water  temperature. 

Acidification  of  lakes  through  increased  S  and  N 
emissions  is  known  to  produce  losses  of  fish  popu- 
lations. The  timing  of  spawning  of  perch  was  ex- 
amined in  four  acidified  lakes  (pH  4.4-4.8)  and  in 
one  circum-neutral  lake  (pH  6.3)  in  southern  Fin- 
land in  spring  1987.  In  three  of  the  lakes,  perch 
started  to  spawn  soon  after  the  ice  melt  (4-14 
degree  days  >  5  C)  and  had  spawned  by  the  end  of 
May  at  about  100  degree  days  >5  C.  In  the  two 
most  acidified  lakes,  fish  started  to  spawn  later,  at 
35  and  60  degree  days  >5  C,  and  had  spawned  in 
early  June,  at  about  200  degree  days  >5C.  The 
maturing  of  gonadal  products  was  delayed  in  both 
males  and  females.  (Author's  abstract) 
W90-08461 

DISTRIBUTION  OF  FINGERLING  BROOK 
TROUT,  SALVELINUS  FONTINALIS  (MIT- 
CHILL),  IN  DISSOLVED  OXYGEN  CONCEN- 
TRATION GRADIENTS. 

Environmental  Research  Lab.-Duluth,  MN. 
W.  A.  Spoor.  r     „ 

Journal  of  Fish  Biology  JFIBA9,  Vol.  36,  No.  3,  p 
363-373,  March  1990.  3  fig,  5  tab,  28  ref. 

Descriptors:  'Dissolved  oxygen,  'Fish  behavior, 
•Oxygen,  'Trout. 

A  self-recording  linear  gradient  tank  and  proce- 
dures were  used  in  which  individual  brook  trout 
fingerlings  unstressed  by  recent  transfer,  unaccus- 
tomed surrounding  or  the  presence  of  an  observer 
could  move  freely  in  16  oxygen  concentration 
gradients  within  the  limits  of  1  and  8.9  mg  oxygen/ 
L.  The  fish  avoided  oxygen  concentrations  below 
4  mg/L  most  of  the  time  and  preferred  5  mg/L  or 
higher  more  than  half  the  time,  which  supports  the 
field-derived  belief  that  fish  avoid  oxygen  concen- 
trations below  5  mg/L  in  the  natural  environment 
if  they  can.  (Author's  abstract) 
W90-08463 


MOVEMENTS  OF  CHANNEL  AND  FLAT- 
LAND  CATFISH  BETWEEN  THE  MISSOURI 
RIVER  AND  A  TRIBUTARY,  PERCHE  CREEK. 

Missouri    Univ.-Columbia.    School    of    Forestry, 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-08467 


EFFECT  OF  CLIMATE  CHANGE  ON  EVAPO- 
RATION AND  WATER  TEMPERATURE. 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland). 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08573 


CLIMATE  AND  LAKES. 

Leningrad  Hydrometeorological  Inst.  (USSR). 
A.M.  Doganovsky. 

IN-  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus,  Helsinki,  Finland.  1989.  p  392-401,  2  fig, 
8  ref. 

Descriptors:  'Climatic  changes,  'Climatology, 
•Global  warming,  'Lakes,  'Limnology,  'Water 
level  fluctuations,  Lake  biota,  Lake  ecosystems, 
Lake  morphometry,  Mathematical  equations. 

Characteristics  of  long-term  fluctuations  of  water 
levels  in  lakes  of  different  types  are  considered 
depending  on  climate  variations.  The  effect  of 
level  regime  on  the  formation  and  functioning  of 
lake  ecosystems  is  shown.  Water  level  fluctuations 
affect  lake  basin  morphometry,  dynamics  of  water 
resources,  different  processes  in  the  lake,  dissolved 
solids  content,  and  bioproductivity.  All  these  com- 
ponents and  their  dynamics  determine  to  a  great 
extent  the  component  composition  and  functioning 
of  ecosystems.  Level  fluctuations  in  water  bodies 


result  from  an  equilibrium  disturbance  between 
input  and  outflow  with  variations  of  these  compo- 
nents depending  on  the  variations  of  climatic  con- 
ditions. However,  different  lakes  respond  in  differ- 
ent ways,  which  is  displayed  in  the  nature  of  level 
fluctuations.  The  structure  of  level  series  may  be 
judged  by  the  autocorrelation  coefficient  value,  by 
autocorrelation  function,  and  by  spectrum  analysis. 
The  knowledge  of  the  laws  of  level  fluctuations 
makes  it  possible  to  use  expert  assessments  to  judge 
lake  biota.  The  availability  of  cyclic  lake  level 
fluctuations  of  various  periods  with  low-frequency 
components  leads  to  qualitative  changes  of  species 
and  populations  in  general  in  the  case  of  short- 
period  fluctuations  and  to  the  changes  in  the  quan- 
titative composition  of  biota.  A  comparison  of 
design  and  observed  levels  may  also  be  useful  for 
assessing  anthropogenic  changes  of  climate.  (See 
also  W90-08565)  (White-Reimer-PTT) 
W90-08594 


THERMAL  CHARACTERISTICS  OF  LAKES  AS 
A  MEASURE  OF  CLIMATE  CHANGE. 

Freshwater    Biological    Association,    Ambleside 

(England).  Windermere  Lab. 

D.  G.  George. 

IN:  Conference  on  Climate  and  Water.  Volume  1. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  402-412,  5  fig, 

15  ref. 

Descriptors:  'Climatic  changes,  'Climatology, 
'Global  warming,  'Lake  morphometry,  'Lakes, 
Air  temperature,  Atmospheric  physics,  England, 
Lake  stratification,  Regional  variation,  Seasonal 
variation,  Thermal  effects,  Topography. 

The  thermal  characteristics  of  a  lake  are  deter- 
mined by  the  interaction  of  fixed  topographic  and 
variable  climatic  factors.  Each  lake  can  thus  be 
regarded  as  a  recording  climatic  instrument  capa- 
ble of  responding  to  quite  subtle  regional  vari- 
ations. A  number  of  methods  currently  being  used 
to  study  the  spatial  and  temporal  links  between  the 
physics  of  lakes  and  the  atmosphere  are  reviewed. 
The  seasonal  variation  in  the  surface  temperature 
of  many  lakes  can  be  predicted  from  latitudinal 
models  of  global  radiance  and  cloud  cover.  The 
surface  temperatures  of  some  deep  lakes  deviate 
from  this  global  trend  if  they  are  subject  to  intense 
wind  mixing.  A  40  year  study  of  temperatures  in 
Windermere  showed  that  the  early  summer  tem- 
peratures followed  a  definite  10  year  cycle  related 
to  the  timing  of  thermal  stratification.  A  similar 
cycle  in  sea-surface  temperatures  has  been  record- 
ed in  the  Celtic  Sea.  The  correlation  between 
physical  events  in  Windermere  and  in  the  ocean 
almost  certainly  reflect  a  common  response  to 
some  large-scale  feature  of  the  atmospheric  circu- 
lation. (See  also  W90-08565)  (Author's  abstract) 
W90-08595 


higher  LOM  and  POM  concentrations,  bacterial 
respiration  intensity,  and  self-purification  rates  (15 
days)  were  observed.  However,  the  maximum 
values  were  found  in  the  Kilia  delta  (USSR).  This 
was  attributed  to  the  great  amount  of  organic 
matter  in  particulates  contributed  from  the  upper 
reaches  of  the  river.  At  the  same  time,  the  Soviet 
stretch  of  the  Danube  was  characterized  by  the 
most  intense  processes  of  destruction  of  organic 
matter  associated  with  aggregated  bacterioplank- 
ton,  which  gave  higher  self-purification  rates  (up 
to  9  days).  (Author's  abstract) 
W90-08607 

21.  Water  In  Plants 


SOIL  PHYSICS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Adelaide  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  2G. 
W90-O7555 
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ESTIMATION  OF  THE  READILY  OXIDIZA- 
BLE  ORGANIC  MATTER  RESERVE  AND  ITS 
EFFECT  ON  THE  INTENSITY  OF  ORGANIC 
MATTER  DESTRUCTION  BY  BACTERIA  IN 
THE  DANUBE  RIVER. 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

I.  K.  Bashmacova. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  31-33,  1990.  1  fig. 

Descriptors:  'Danube  River,  'Fate  of  pollutants, 
'Path  of  pollutants,  'Pollution  effects,  Bacteria, 
Biodegradation,  Ecosystems,  Organic  matter, 
Water  quality  control. 

During  an  international  expedition  devoted  to 
studying  the  Danube  River,  in  March  1988,  the 
influence  of  readily  oxidizable  organic  matter  on 
the  destruction  of  organic  matter  by  bacteria  was 
investigated.  Readily  oxidizable  (labile)  organic 
matter  (LOM),  LOM  turnover  rate,  and  concentra- 
tion of  particulate  organic  matter  (POM)  were 
quantitatively  analyzed.  It  was  found  that  the  mini- 
mum values  of  the  parameters  studied  occurred  in 
the  Middle  Danube,  i.e.,  the  Bulgarian  and  Yugo- 
slavian stretches  of  the  river.  Self-punfication  did 
not  exceed  23  days.  Regarding  the  Upper  Danube 
(i.e.,    Austria,    Czechoslovakia,    and    Hungary), 
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EFFECTS  OF  DIFFERENT  AMOUNTS  OF 
WATER  ON  THE  TOMATO  CROP  (LYCOPER- 
SICON  ESCULENTUM  MILL.):  11.  EVAPO- 
TRANSPIRATION-GROWTH-NUTRITION  RE- 
LATIONSHIPS, (EFFECTOS  DE  DIFERENTES 
ALTURAS  DE  AGUA  SOBRE  EL  CULTIVO 
DEL  TOMATE  (LYCOPERSICON  ESCULEN- 
TUM MILL.)  II.  RELACION  EVAPOTRAN- 
SPIRACTON-CREOMIENTO-NUTRICION). 
Instituto  de  Investigaciones  Agropecuarias,  San- 
tiago (Chile). 

For  primary  bibliographic  entry  see  Field  3F. 
W90-07661 

OPTIMAL  CONTROL  METHOD  FOR  REAL- 
TIME IRRIGATION  SCHEDULING. 

Georgia  Inst,  of  Tech.,  Atlanta. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-07674 

SULFUR,  NITROGEN,  AND  PH  LEVELS  IN 
WISCONSIN  PRECIPITATION. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07700 

NITRATE-NITROGEN  CONCENTRATIONS  IN 
PERCOLATE  FROM  LYSIMETERS  PLANTED 
TO  A  LEGUME-GRASS  MIXTURE. 

Agricultural  Research   Service,  Coshocton,  OH. 
North  Appalachian  Experimental  Watershed. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07707 

CONTROL  OF  ARBORESCENT  VEGETATION 
BELOW  POWER  LINES  WITH  WASTEWATER 
SLUDGE. 

Quebec  Ministere  de  l'Energie  et  des  Ressources, 
Sainte-Foy.  Service  de  la  Recherche  Appliquee. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-07708 

GROWTH  AND  ELEMENTAL  CONTENT  OF 
SLASH  PINE  16  YEARS  AFTER  TREATMENT 
WITH  GARBAGE  COMPOSTED  WITH 
SEWAGE  SLUDGE. 

Florida  Univ.,  Gainesville.  Dept.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-07709 

WATERSHED  SCALE  RAINFALL  INTERCEP- 
TION ON  TWO  FORESTED  WATERSHEDS  FN 
THE  LUQUILLO  MOUNTAINS  OF  PUERTO 
RICO. 

Institute  of  Tropical  Forestry,  Rio  Piedras,  PR. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-07979 

TOWARDS  MONITORING  DROUGHTS  FROM 
SPACE.  „  ,    , 

Maryland  Univ.,  College  Park.  Cooperative  Inst. 
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for  Climate  Studies. 

G.  G.  Gutman. 

Journal  of  Climate  JLCLEL,  Vol.  3,  No.  2,  p  282- 

295,  February  1990.  9  fig,  20  ref. 

Descriptors:  'Drought,  'Remote  sensing,  'Satel- 
lite technology,  'Soil  surfaces,  Soil  water,  'Soil- 
water-plant  relationships,  Palmer  Drought  Index, 
Radiometry,  Temperature,  Thermal  radiation, 
Vegetation  index. 

Since  vegetation  can  take  up  moisture  from  deep  in 
the  soil  and  remain  vigorous  until  the  root-zone 
moisture  is  exhausted,  the  observed  changes  in 
vegetation  as  manifested  by  vegetation  indices  can 
lag  in  time  relative  to  the  conditions  described  by 
meteorological  indices.  The  utility  of  the  midafter- 
noon  satellite-derived  surface  temperatures  for  de- 
tecting drought  events  was  examined  using  the 
NOAA-9  AVHRR  (Advanced  Very  High  Resolu- 
tion Radiometer)  data  over  the  U.S.  Great  Plains 
during  1986-88.  The  interannual  differences  in 
monthly  mean  clear-sky  temperature  and  in  month- 
ly mean  normalized  difference  vegetation  index  are 
compared  to  the  corresponding  differences  in  the 
Palmer  Drought  Index.  Results  indicate  that  the 
thermal  data  from  polar  orbiters  may  be  very 
useful  in  detecting  the  interannual  changes  in  sur- 
face moisture  when  the  change  in  vegetation  index 
fails  to  produce  the  significant  signal.  (Author's 
abstract) 
W9O-O8O05 


EFFECT  OF  WATER  STRESS  ON  THE 
CANOPY  ARCHITECTURE  AND  SPECTRAL 
INDICES  OF  IRRIGATED  ALFALFA. 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08016 


CORRELATIONS  BETWEEN  CANOPY  RE- 
FLECTANCE AND  LEAF  TEMPERATURE  IN 
IRRIGATED  AND  DROUGHTED  SOYBEANS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Forestry. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08017 


CALCULATION  OF  DAILY  AVERAGE  PHO- 
TOSYNTHESIS. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08352 


PHYSIOLOGICAL  RESPONSES  OF  TWO  SOY- 
BEAN (GLYCINE  MAX  a.)  MERR.)  CULTI- 
VARS  TO  SHORT-TERM  FLOODING. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-08459 


RESPONSE  OF  FOUR  BRASSICA  SPECIES  TO 
DROUGHT  STRESS. 

Bahauddin  Zakariya  Univ.,  Multan  (Pakistan).  Inst. 

of  Pure  and  Applied  Biology. 

M.  Ashraf,  and  S.  Mehmood. 

Environmental        and        Experimental        Botany 

EEBODM,  Vol.  30,  No.  1,  p  93-100,  January  1990. 

1  fig,  4  tab,  23  ref. 

Descriptors:  'Drought  resistance,  'Oilseed  crops, 
'Plant  physiology,  Biomass,  Brassica,  Chlorophyll, 
Leaves,  Osmotic  potential,  Proteins,  Roots, 
Shoots. 

The  relative  drought  tolerance  of  four  Brassica 
species,  B.  campestris  (sarson),  B.  carinata  (Ethio- 
pian mustard),  B.  juncea  (brown  mustard),  and  B. 
napus  (oilseed  rape)  was  assessed  after  having  sub- 
jected them  to  repeated  drought  cycles  for  24 
days.  There  was  a  close  relationship  between  bio- 
mass production  and  water  content,  and  water 
relations  of  all  four  species  in  response  to  repeated 
drought  cycles.  B.  carinata  produced  significantly 
lower  fresh  and  dry  biomasses  and  had  less  water 
content,   wax  on   leaf  surface,   and   total   protein 


content  in  shoots  and  roots,  but  had  a  higher  leaf 
water  potential  at  wilting  and  osmotic  potential 
after  rehydration  than  the  other  species.  By  con- 
trast B.  napus  produced  relatively  greater  fresh 
and  dry  biomass  and  had  higher  water  content, 
chlorophyll  and  protein  content  in  shoots  and 
roots,  but  had  lower  leaf  water  and  osmotic  poten- 
tials. The  results  indicate  that  B.  napus  was  the 
most  drought  tolerant,  B.  juncea  and  B.  campestris 
intermediate,  and  B.  carinata  the  most  sensitive  to 
drought  stress.  The  data  support  the  postulate  that 
osmotic  adjustment  is  a  probable  component  of 
drought  tolerance  in  these  species.  (Author's  ab- 
stract) 
W90-08460 


POSSIBLE  CHANGES  IN  FOREST  HYDROLO- 
GY FOLLOWING  A  GLOBAL  CLIMATIC 
CHANGE. 

Groningen  Rijksuniversiteit  (Netherlands).  Dept. 

of  Physical  Geography. 

H.  J.  M.  Lankreyer,  and  A.  W.  L.  Veen. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  187-196,  4  fig, 

2  tab,  21  ref. 

Descriptors:  'Climatic  changes,  'Evaporation, 
'Forest  hydrology,  'Model  studies,  'Transpira- 
tion, Biomass,  Humidity,  Meteorological  data, 
Model  testing,  Parameterization,  Rainfall,  Runoff, 
Sensitivity  analysis,  Stomatal  behavior. 

The  parameterization  of  forest  evapotranspiration- 
as  incorporated  in  a  one-dimensional  model,  based 
on  the  Penman-Monteith  equation-is  applied  to 
analyze  interaction  mechanisms  in  evaporation. 
The  results  are  presented  for  a  sensitivity  study 
based  on  meteorological  data,  and  changed  forest 
parameters.  It  was  found  that  higher  rainfall  and 
lower  stomatal  conductance  will  cause  a  significant 
increase  of  water  drainage  from  the  forest  soil. 
Advantages  of  the  model  are  the  feedback  mecha- 
nisms of  surface  conductance  on  environmental 
conditions,  and  the  time  step  of  one  hour  in  the 
transpiration  calculations.  The  real  problem  is  in 
the  detail  of  climatic  change.  If  the  projected 
changes  in  rainfall,  humidity,  needle  mass  and  sto- 
matal behavior  are  reasonable,  then  the  amounts  of 
excess  water  draining  annually  from  forest  soil  will 
increase  significantly.  This  increase  is  largely  due 
to  the  combined  effect  of  higher  rainfall  and  lower 
stomatal  conductance.  However,  feedback  on  the 
conditions  in  the  planetary  boundary  layer  is  lack- 
ing. Also  the  interception  module  has  limited  flexi- 
bility; it  should  be  replaced  by  a  more  suitable 
module.  (See  also  W90-08565)  (Author's  abstract) 
W90-08578 


MONITORING  OF  VEGETATION  PERIOD 
COURSE  OF  SOIL  MOISTURE  BASED  ON 
MEASUREMENTS  AND  EVALUATION  IN 
HUNGARY. 

Kozponti  Meteorologiai  Intezet,  Budapest  (Hunga- 
ry)- 

For  primary  bibliographic  entry  see  Field  2G. 
W90-08584 


IMPACT      OF      CLIMATE      CHANGE      ON 
GROUNDWATER  RECHARGE. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08604 


2J.  Erosion  and  Sedimentation 


CONICAL  KARST:  ITS  ORIGIN  FROM  THE 

EXAMPLE  OF  THE  SOUTH  CHINA  KARST 

(LE  KARST  CONIQUE:  SA  GENESE  A  PARTIR 

DE  L'EXEMPLE  DU  KARST  DU  SUD  DE  LA 

CHINE). 

Centre    National    de   la    Recherche    Scientifique, 

Moulis  (France).  Lab.  Souterrain. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-07567 


MORPHOLOGICAL  AND  HYDROLOGICAL 
CHARACTERISTICS  OF  SOME  ALLOCHTH- 
ONOUS  RIVER  CHANNELS,  WESTERN 
DECCAN  TRAP  UPLAND  REGION,  INDIA. 

Poona  Univ.  (India).  Dept.  of  Geography. 

V.  S.  Kale. 

Geomorphology  GEMPEZ,  Vol.  3,  No.  1,  p  31-43, 

January  1990.  8  fig,  5  tab,  26  ref. 

Descriptors:  'Channel  morphology,  'Flood  chan- 
nels, 'India,  'Monsoons,  'Sediment  transport,  Al- 
luvial deposits,  Alluvial  rivers,  Catchment  basins, 
Drainage  patterns,  Hydraulic  gradient,  Sediment 
discharge,  Sedimentary  basins,  Semiarid  lands,  Sta- 
tistical analysis,  Western  Deccan  Trap  Upland 
Region. 

Relations  are  established  between  various  channel 
morphologic  variables  for  the  Upland  rivers  of 
Western  Deccan  Trap  region,  using  seventy-three 
sites,  three  channel  categories  and  ten  parameters. 
The  level  of  explained  variance  differed  for  three 
categories.  The  link  between  bankfull  width  and 
upstream  length  and  between  gradient  and  up- 
stream length  suggests  a  general  consistency  of 
downstream  adjustment.  Observations  indicate  that 
there  is  a  large  variation  in  form  ratio,  sinuosity, 
and  bed  material  size,  which  cannot  be  statistically 
related  to  any  of  the  measured  morphologic  varia- 
bles. An  attempt  to  relate  morphologic  variables  to 
discharge,  using  limited  data,  reveals  that  the  maxi- 
mum monsoon  discharge  has  a  very  strong  influ- 
ence on  the  channel  width  and  gradient,  rather 
than  the  mean  monsoon  discharge.  The  scatter  in 
the  data  has  been  attributed  to  the  allochthonous 
nature  of  the  drainage,  tributary  influence,  perime- 
ter lithology  and  to  the  geomorphic  history  of  the 
area.  (Author's  abstract) 
W90-07571 


LATE  CENOZOIC  EVOLUTION  OF  THE  TUO- 
LUMNE RIVER,  CENTRAL  SIERRA  NEVADA, 
CALIFORNIA. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-07597 


LOADING     FUNCTIONS     FOR     PESTICIDE 
RUNOFF. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07622 


ADVANCES  IN  FLUVIAL  GEOMORPHOLOGY 
OF  MOUNTAIN  ENVIRONMENTS. 

Instituto  Pirenaico  de  Ecologia,  Jaca  (Spain). 
R.  Martinez-Castroviejo. 

Pirineos:  Revista  de  Ecologia  de  Montana 
PRNOAJ,  No.  132,  p  65-88,  July /December  1989. 
99  ref. 

Descriptors:  'Bed  load,  'Channel  morphology, 
•Fluvial  sediments,  'Geomorphology,  'Sediment 
transport,  Hydraulic  properties,  Sediment  dis- 
charge, Sediment  erosion,  Sediment  grading,  Sedi- 
ment sorting,  Sediment-carrying  capacity. 

Rivers  are  the  main  sediment  transport  agent  on 
the  continental  areas  of  the  earth.  The  most  recent 
evolution  of  the  main  trends  in  fluvial  geomorpho- 
logy was  analyzed.  In  mountain  areas,  there  are 
four  interesting  subjects:  (1)  bed  load  transport, 
especially  its  quantification  and  the  mechanisms 
and  processes  that  control  it;  (2)  the  bedforms  in 
the  stream  channels,  emphasizing  the  disturbances 
that  their  existence  implies  in  the  channel  dynam- 
ics; (3)  the  sediement  sources,  whose  supply  deter- 
mines to  a  great  extent  the  pattern  that  channel 
shall  adopt;  (4)  the  adjustments  that  the  river  as- 
serts itself  as  a  response  to  changes,  promoted  or 
natural,  produced  both  in  the  hydraulic  parameters 
and  in  the  sediment  supply.  The  wide  range  of 
sediment  size,  variable  sediment  sources,  and  the 
difficulty  of  collecting  reliable  field  data  have  pre- 
vented field  verification  of  theoretical  equations 
derived  from  flume  experiments.  Several  recent 
studies  have  focussed  on  evaluating  the  effect  of  a 
bimodal  distribution  of  the  bed  material,  particular- 
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ly  the  formation  of  an  armor  layer.  Bedform  re- 
search has  examined  the  armor  layer,  as  well  as 
evaluating  the  hydraulic  effect  of  the  step-riffle- 
pool  sequence.  Recent  sediment  sources  research 
has  been  concentrated  on  developing  sediment 
budgets,  in  which  streambank  erosion  is  usually  the 
most  important  process.  Research  into  channel  re- 
sponses have  focussed  on  dam  construction, 
changes  in  land  use,  and  flood  events,  all  of  which 
result  from  human  activity.  (Tappert-PTT) 
W90-07632 


GRAIN  SIZE  PARTITIONING  OF  METALS  IN 
CONTAMINATED,  COARSE-GRAINED  RIVER 
FLOODPLAIN  SEDIMENT:  CLARK  FORK 
RIVER,  MONTANA,  U.S.A. 

Montana  Univ.,  Missoula.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07657 


INSTABILITY  OF  HYDRAULIC  GEOMETRY. 

East  Carolina  Univ.,   Greenville,   NC.   Dept.   of 

Geography  and  Planning. 

J.  D.  Phillips. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  739-744,  April  1990.  1  fig,  1  tab,  25  ref. 

Descriptors:  'Alluvial  channels,  *Channel  flow, 
♦Channel  morphology,  *Hydraulic  geometry, 
•Sediment  transport,  'Stream  profiles,  Darcy- 
Weisbach  equation,  Model  studies,  Perturbations. 

At-a-station  hydraulic  geometry  of  stream  chan- 
nels has  been  explained  with  varying  degrees  of 
success  by  several  different  theoretical  approaches. 
However,  observed  variability  in  hydraulic  geome- 
try relations  and  theoretical  shortcomings  in  exist- 
ing approaches  indicate  that  a  satisfactory  generaj- 
ly  applicable  model  is  lacking.  The  problem  is 
approached  by  a  qualitative  asymptotic  stability 
analysis  of  an  equation  system  based  on  the  Darcy- 
Weisbach  flow  resistance  equation.  No  unique 
quantitative  solution  exists  for  the  general  case,  but 
results  show  that  the  system  is  unstable.  A  change 
or  perturbation  in  one  or  more  system  components 
(hydraulic  radius,  velocity,  slope,  resistance)  will 
result  in  a  new  equilibrium  condition,  rather  than 
restoration  of  the  pre-disturbance  condition.  Even 
small  changes  in  the  channel  are  likely  to  result  in 
new  combinations  of  the  flow  variables.  It  is  thus 
not  surprising  that  at-a-station  hydraulic  geometry 
is  quite  variable,  and  that  a  satisfactory  generally- 
applicable  model  has  not  been  found.  (Author's 
abstract) 
W90-07681 


TAKE  LEVEL  INFLUENCES  ON  SEDIMENT 
AND  NUTRIENT  RETENTION  IN  A  LAKE- 
SIDE WETLAND. 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-07701 

EFFECTS  OF  ESTUARINE  INFAUNA  ON 
SEDIMENT  STABILITY  AND  PARTICLE 
SEDIMENTATION. 

Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 
P.  S.  Meadows,  J.  Tait,  and  S.  A.  Hussain. 
Hydrobiologia  HYDRB8,  Vol.  190,  No.  3,  p  263- 
266,  February  15,  1990.  3  fig,  1  tab,  21  ref.  Univer- 
sity of  Glassglow  N.E.R.C.  grant  GT4/80/ALS/9. 

Descriptors:  *Benthic  fauna,  *Estuarine  sediments, 
•Marine  sediments,  'Polychaetes,  'Sediment  stabi- 
lization, *Sediment  transport,  'Sedimentation,  Ero- 
sion, Suspended  sediments. 

Secretions  produced  by  the  two  estuarine  benthic 
invertebrates  Corophium  volutator  and  Nereis  di- 
versicolor  stabilize  sediments  by  increasing  their 
shear  strength,  and  reduce  sedimentation  of  previ- 
ously resuspended  particles.  The  secretions  consist 
of  1  to  2  microm  threads  which  bind  the  particles 
together.  They  are  used  by  both  species  in  the 
production  of  complex  burrow  systems  in  the  top 
15  cm  of  sediment.  The  burrow  systems  have  been 
demonstrated  by  a  new  resin  impregnation  tech- 
nique. The  results  suggest  that  bioturbation  activi- 


ty of  C.  volutator  and  N.  diversicolor  will  increase 
the  stability  of  sediments  under  field  conditions 
and  presumably  increase  their  resistance  to  erosion. 
However,  it  appears  that  once  resuspended,  these 
particles  will  be  carried  further.  The  results  have 
widespread  implications  for  stability  and  erosion  of 
sediments,  particularly  in  relation  to  estuarine  and 
near-shore  environments  where  wave  action  is 
often  heavy  and  currents  rapid.  (Author's  abstract) 
W90-07720 


SCHEDULING  MAINTENANCE  DREDGING 
ON  A  SINGLE  REACH  WITH  UNCERTAINTY. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 
J.  R.  Lund. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  116,  No.  2,  p 
211-231,  March/ April   1990.  7  fig,  2  tab,  23  ref. 

Descriptors:  *Dredging,  'Economic  aspects, 
•Maintenance  dredging,  'Navigation  channels, 
Erosion,  Probability  studies,  Risk  analysis,  Sched- 
uling, Sedimentation  rates. 

New  methods  are  suggested  for  scheduling  ad- 
vance maintenance  dredging  on  isolated  reaches  of 
navigation  channels  based  on  economic  and  reli- 
ability analysis.  For  reaches  where  sedimentation 
occurs  regularly  as  a  result  of  gradual  slumping, 
quiescent  deposition,  or  regular  erosion  due  to 
waves  and  wakes,  the  problem  reduces  to  a  deter- 
ministic least-cost  replacement  problem.  Where 
sedimentation  rates  are  uncertain,  the  risk  of  sedi- 
ment encroachment  into  the  navigation  channel 
becomes  a  concern.  Where  sedimentation  rates  are 
probabilistic  and  independently  distributed  in  time, 
encroachment  probabilities  and  expected  dredging 
costs  can  be  calculated  for  a  variety  of  dredging 
schedules.  This  risk  and  cost  analysis  allows  explic- 
it specification  of  risk-cost  trade-offs  in  dredge 
scheduling.  These  methods  are  applied  to  an  exam- 
ple case  where  existing  dredging  costs  are  com- 
pared with  those  estimated  using  these  new  dredge 
scheduling  techniques.  Extensions  of  these  meth- 
ods could  be  applied  to  multiple-reach  dredge 
scheduling,  sizing  sediment  traps,  and  scheduling 
dredging  with  explicit  consideration  of  environ- 
mental impacts.  (Author's  abstract) 
W90-07734 


SEDIMENTATION  IN  THE  RIMOV  RESER- 
VOIJR. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

R.  Porcalova. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  349-353,  1989.  5  fig,  1  tab,  6  ref. 

Descriptors:  'Czechoslovakia,  'Reservoir  sedi- 
ments, 'Reservoirs,  'Sedimentation  rates,  Algae, 
Chlorophyll  a,  Dry  weight,  Epilimnion,  Fluctua- 
tions, Phosphorus,  Sediments,  Seston. 

Sedimentation  rates  were  measured  in  the  Rimov 
Reservoir,  Czechoslovakia  during  1986.  Sediment- 
ing  material  was  collected  using  sediment  traps  in 
various  depths  of  water  column.  Plexiglass  sedi- 
ment traps  (length  to  diameter  ratio  of  5)  were 
exposed  in  the  epilimnion  (3  m  and  8  m)  and  5 
meters  above  the  bottom  (37  m).  Exposure  time  to 
traps  was  one  week  from  April  to  July,  two  weeks 
from  July  to  December.  The  collected  material 
was  analyzed  for  dry  weight,  total  phosphorus  and 
chlorophyll  a.  Phosphorus  down-fluxes  from  the 
epilimnion  correlated  with  total  trapped  matter 
and  with  chlorophyll  a  in  the  sediments.  Phospho- 
rus sedimentation  rates  from  April  to  September 
ranged  from  0.6  to  8.0  mg/square  m/day  at  3  m 
depth,  from  2.2  to  13.0  mg/square  m/day  at  8  m, 
and  from  2.2  to  36.0  mg/square  m/day  at  37  m. 
The  average  phosphorus  sedimentation  rate  from 
the  epilimnion  was  estimated  at  7  mg/square  m/ 
day  for  the  period  from  May  to  September.  The 
sedimentary  flux  of  seston  was  affected  by  algal 
density  and  its  species  composition.  The  main  part 
of  allochthonous  material  flowing  into  the  Rimov 
Reservoir  is  deposited  in  a  small  upper  part  of  the 
reservoir.  (Author's  abstract) 
W90-07743 


TESTS  OF  SELECTED  SEDIMENT-TRANS- 
PORT FORMULAS. 

Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
T.  Nakato. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  116,  No.  3,  p  362-379,  March  1990. 
15  fig,  5  tab,  28  ref,  2  append. 

Descriptors:  'Data  interpretation,  'Mathematical 
equations,  'Sacramento  River,  'Sediment  trans- 
port, Flow  characteristics,  Particle  size,  Sediment 
discharge,  Sediment  distribution,  Suspended  sedi- 
ments. 

Eleven  existing,  sediment-transport  formulas  were 
tested  against  the  field  data  measured  at  two 
United  States  Geological  Survey  gaging  stations 
along  the  Sacramento  River  in  California,  whose 
bed  material  sizes  are  classified  as  those  ranging 
from  fine  sand  to  coarse  gravel.  They  include  the 
Ackers- White  Einstein-Brown,  Engelund-Fredsoe, 
Engelund-Hansen,  Inglis-Lacey,  Karim,  Meyer- 
Peter  and  Mueller,  Rijin,  Schoklitsch,  Toffaleti, 
and  Yang  formulas.  General  flow  and  sediment 
input  variables  required  by  each  transport  function, 
as  well  as  dependent  variables,  are  summarized  and 
detailed,  and  measured  hydraulic  and  sediment 
quantities  including  bed-material  size  distributions 
are  presented.  The  computed  sediment  discharge 
are  tabulated  for  comparison,  and  are  directly 
compared  against  the  measured  suspended  sedi- 
ment discharges.  The  computed  values,  however, 
are  found  to  deviate  significantly  from  the  meas- 
ured values  except  for  a  very  few  cases.  The  test 
results  clearly  demonstrate  how  difficult  it  is  to 
predict  sediment  discharges  in  natural  rivers.  (Au- 
thor's abstract) 
W90-07830 


ARMOR  OR  PAVEMENT. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
S.  C.  Jain. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  116,  No.  3,  p  436-440,  March  1990. 
3  fig,  7  ref. 

Descriptors:  'Erosion,  'Sediment  distribution, 
•Sedimentation,  Shear,  Stream  erosion. 

The  development  and  existence  of  a  coarse  surface 
layer  sheltering  finer  sediment  underneath,  both  in 
laboratory  flumes  and  natural  streams,  have  been 
investigated.  The  identification  of  the  two  flow 
regions  gives  rise  to  an  improved  understanding  of 
the  mechanics  of,  and  the  distinction  between, 
armor  and  pavement  formation.  With  increasing 
shear  velocity,  the  surface  layer  coarsens  in  the 
armor  region  and  becomes  less  coarse  in  the  pave- 
ment. A  coarse  surface  layer  can  be  developed 
either  by  restricting  the  sediment  influx  through 
the  upstream  section  of  the  channel  reach  or  by 
allowing  the  shear  velocity  to  vary  during  the 
evolution  of  the  surface  layer.  With  increasing 
time,  the  surface  continues  to  coarsen,  until  the 
surface  layer  reaches  an  equilibrium  in  which 
either  the  eroded  material  discharge  equals  zero,  or 
the  eroded  material  is  identical  to  the  parent-bed 
material.  The  mobility  of  all  size-sediments  in  the 
surface  layer  decreases  and  the  availability  of  the 
coarser  particles  increases.  The  rate  of  decrease  in 
the  mobility  of  the  finer  grains  is  higher  than  that 
of  the  coarser  grains.  The  composition  and  the 
discharge  of  the  eroded  material  is  controlled  by 
the  mobility  and  the  availability  of  different  size 
grains  in  the  surface  layer.  (Brunone-PTT) 
W90-07835 


CHANNEL  EVOLUTION  OF  THE  HATCHIE 
RIVER  NEAR  THE  U.S.  HIGHWAY  51  CROSS- 
ING IN  LAUDERDALE  AND  TIPTON  COUN- 
TIES, WEST  TENNESSEE. 

Geological    Survey,    Nashville,   TN.    Water   Re- 
sources Div. 
B.  A.  Bryan. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-598,  1990.  59p,  22  fig,  9  tab,  7 
ref. 
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Descriptors:  'Alteration  of  flow,  *Bank  erosion, 
•Bridge  failure,  'Channel  erosion,  'Channel  mor- 
phology, 'Channel  scour,  'Scour,  'Tennessee,  Al- 
luvial channels,  Sediment  transport. 

An  investigation  was  conducted  to  describe  the 
channel  cross-section  evolution  near  the  bridge 
crossing  of  the  Hatchie  River  at  U.S.  Highway  51 
in  Lauderdale  and  Tipton  Counties,  in  West  Ten- 
nessee. The  study  also  included  velocity  and  dis- 
charge distributions  near  the  bridge  crossing,  and 
definition  of  streamflow  duration  and  flood  fre- 
quencies at  the  bridge  site  and  comparison  of  these 
statistics  with  flows  prior  to  the  bridge  collapse. 
Cross-section  measurements  at  the  site  indicated 
that  the  channel  was  widening  at  a  rate  of  0.8  ft/ 
year  from  1931  through  about  1975.  The  channel 
bed  was  stable  at  an  elevation  of  about  235  ft. 
Construction  of  a  south  bound  bridge  in  1974  and 
1975  reduced  the  effective  flow  width  from  about 
4,000  to  about  1,000  ft.  Data  collected  from  1975  to 
1981  indicated  that  the  channel  bed  degraded  to  an 
elevation  of  about  230  ft  and  the  widening  rate 
increased  to  about  4.5  ft/year.  The  channel  bed 
returned  to  approximately  the  pre-construction  ele- 
vation of  235  ft  as  channel  width  increased.  The 
widening  rate  decreased  to  about  1.8  ft/year  from 
1981  through  1989.  Channel-geometry  data  indi- 
:ated  that  recent  channel  morphology  changes 
ilong  the  toe  of  the  right  bank  have  resulted  in 
continued  bank  undercutting  and  bank  failure. 
Cross-section  geometry  and  flow-velocity  distribu- 
tions from  measurements  made  from  April  6 
through  10,  1989,  indicate  that  there  is  a  high-flow 
tneander  pattern  through  this  river  reach  and  that 
the  bridges  are  located  at  the  point  where  the 
current  strikes  the  right  bank.  (USGS) 
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HYDROLOGY  OF  THE  CASTLE  LAKE 
BLOCKAGE,  MOUNT  ST.  HELENS,  WASH- 
INGTON. 

3eological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8D. 
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VERTICAL  AND  LATERAL  DISTRIBUTION 
OF  FINE-GRAINED  PARTICULATES  IN  PRAI- 
RIE AND  CORDILLERAN  RIVERS:  SAM- 
PLING IMPLICATIONS  FOR  WATER  QUAL- 
ITY PROGRAMS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
o). 

For  primary  bibliographic  entry  see  Field  5B. 
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EVIDENCE  FOR  SEDIMENTTNG  PARTICLES 
*S  THE  ORIGIN  OF  THE  MICROBIAL  COM- 
MUNITY IN  A  COASTAL  MARINE  SEDI- 
MENT. 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Biology. 

L  A.  Novitsky. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

SO,  No.  1/2,  p  161-167,  February  1990.  3  tab,  24 

ef. 

Descriptors:  'Coastal  waters,  'Marine  sediments, 
'Microorganisms,  'Particulate  matter,  'Sedimenta- 
:ion,  Bacteria,  Canada,  Colonization,  Cores,  De- 
composition, Ecosystems,  Protozoa,  Sediment 
ampler,  Species  composition,  Water-sediment 
nterfaces. 

Hie  origin  of  the  microbial  community  in  a  coastal 
narine  sediment  was  investigated  by  examining  the 
shysical,  chemical  and  microbial  characteristics  of 
:he  sedimenting  particles  in  Halifax  Harbor, 
Canada.  Particles  were  collected  using  particle  in- 
erceptor  traps  placed  on  the  sediment  surface.  The 
neasured  rate  of  particle  accumulation  compared 
to  the  sediment  accumulation  rate  indicates  that 
jver  85%  of  the  dry  weight  of  the  particles  is 
•emoved  (including  resuspension)  or  solubilized 
jefore  deposition  as  sediment.  Active  decomposi- 
tion is  facilitated  by  the  large  microbial  community 
sresent.  The  particles  are  heavily  colonized  by 
x>th  bacteria  and  protozoa  before  they  reach  the 
lediment  such  that  the  microbial  communities  of 


the  sinking  particles  and  sediment-water  interface 
are  nearly  indistinguishable.  The  particles  and  sedi- 
ment are  also  similar  with  respect  to  community 
growth  rates  and  carbon,  nitrogen,  and  ATP  con- 
tent. Artificial  sediment  cores  inserted  into  the 
sediment  and  left  in  place  for  one  year  were  colo- 
nized only  to  a  depth  of  4  centimeters.  The  data 
indicate  that  an  extensive  microbial  community  is 
already  established  on  particles  before  they 
become  sediment  and  that  in  situ  sediment  coloni- 
zation is  not  necessary  for  the  establishment  of  the 
sediment  microbial  community.  (Author's  abstract) 
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METHOD  FOR  MODELING  WATER  TABLE 
AT  DEBRIS  AVALANCHE  HEADSCARPS. 

British  Columbia  Univ.,  Vancouver. 
P.  Buchanan,  K.  W.  Savigny,  and  J.  De  Vries. 
Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  61-88,  February  1990.  13  fig,  4  tab,  34  ref. 
Natural  Sciences  and  Engineering  Research  Coun- 
cil of  Canada  through  Operating  Grant  No.  A 1923 
and  University  of  British  Columbia  Equipment 
Grant  No.  0071. 

Descriptors:  'Debris  avalanches,  'Detritus, 
•Flooding,  'Landslides,  'Model  studies,  'Storms, 
'Water  table  profiles,  Headscarps,  Mass  wasting, 
Soil  erosion,  Washington,  Water  table  fluctuations. 

Heavy  rainfall  during  a  January  9  and  10,  1983 
storm  triggered  numerous  debris  avalanches  and 
associated  debris  torrents  in  the  Smith  Creek  basin, 
western  Whatcom  County,  Washington.  Rainfall 
hyetographs  and  soil  parameters  are  entered  in  a 
one-dimensional,  vertical,  transient,  unsaturated 
finite-difference  model  to  produce  vertical  soil  dis- 
charge rates  at  selected  debris  avalanche  heads- 
carps.  The  discharge  rates  are  entered  in  a  kine- 
matic wave  equation  to  model  water  table  profiles 
above  the  headscarps.  Factors  controlling  hydro- 
logic  response  to  rainfall  are  assessed.  The  dis- 
charge rates  and  water  tables  modeled  for  the 
failure-initiating,  January  1  storm  are  distinguished 
from  those  modeled  for  other  severe  storms  which 
did  not  trigger  widespread  debris  avalanches.  In 
most  cases  the  January  1983  water  tables  were 
clearly  higher  than  water  tables  developed  during 
the  December  1979  storm.  Two  of  the  headscarps 
became  saturated  to  the  surface  during  both 
storms,  hence,  the  water  tables  reached  similar 
levels.  For  planar  slopes  the  maximum  vertical 
discharge  over  one  to  three  hours  was  critical  to 
stability.  Drainage  depressions  were  generally  far- 
ther from  drainage  divides,  and  the  discharge  over 
longer  periods  was  more  critical  to  stability.  With 
the  January  1983  storm  as  a  calibration,  the  model 
has  the  potential  for  use  in  predicting  the  risk  of 
avalanche  recurrence.  A  suite  of  rainfall  intensity- 
duration  combinations  that  produce  similar  peak 
soil  discharge  rates  could  be  derived.  Discharges 
rates  could  then  be  used  to  predict  water  table 
profiles  and  the  circumstances  under  which  failure 
would  occur  for  different  types  of  debris  ava- 
lanches. (Author's  abstract) 
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SALINITIES  AND  SEDIMENT  TRANSPORT  IN 
THE  BOLrvTAN  HIGHLANDS. 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  La  Paz  (Bolivia). 

J.  L.  Guyot,  M.  A.  Noriega,  H.  Calle,  and  J. 

Quintanilla. 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 

4,  p  147-162,  February  1990.  10  fig,  3  tab,  8  ref. 

Descriptors:  'Bolivia,  'River  basins,  'Runoff,  'Sa- 
linity, 'Sediment  transport,  Erosion,  Evaporation, 
Flood  plains,  Lakes,  Mineralization. 

Salinities  and  sediment  loads  of  the  rivers  of  the 
entire  interior  drainage  basin  of  the  Lake  Titicaca, 
Rio  Desaguadero,  Lake  Poopo  and  salars,  as  well 
as  their  evolution  from  upstream  to  downstream, 
were  characterized  on  the  basis  of  the  results  of 
four  samplings  during  runoff  periods.  The  regimes 
of  dissolved  and  suspended  matter  transport  are 
characterized  with  periodic  measurements  and 
samplings  at  hydrometrical  stations  over  several 
years.  Mechanical  and  chemical  erosion  rates  were 
calculated  for  the  basins  that  drain  the  Western 


(Rio  Mauri)  and  Eastern  (Rio  Suches)  Cordilleras 
of  the  Bolivian  Andes.  Waters  coming  from  the 
Eastern  Cordillera  are  weakly  mineralized,  gener- 
ally of  calcium-bicarbonate  type,  and  show  quite 
low  suspended  sediment  contents.  The  rivers  from 
the  highlands  and  from  the  Western  Cordillera  are 
generally  quite  mineralized  and  of  sodium-chloride 
type.  Upstream  to  downstream  evolution  shows  an 
increase  of  mineralization  through  flood  plains  or 
lakes,  due  to  evaporation;  however,  suspended 
sediment  coming  mostly  from  the  Western  Cordil- 
lera, is  deposited  in  this  fluvio-lacustrine  system.  A 
transported  matter  budget  has  been  calculated 
from  results  of  regular  samplings  at  several  sta- 
tions. The  mechanical  erosion  rates  range  from  21 
t/sq  km/yr  for  the  Rio  Suches  basin,  which  drains 
a  small  massif  of  the  Eastern  Cordillera,  to  640  t/sq 
km/yr  for  the  Rio  Mauri  basin,  which  is  underlain 
by  volcano-sedimentary  rocks  of  the  Western  Cor- 
dillera. The  budget  of  dissolved  matter  shows  that 
about  70%  comes  from  Lake  Titicaca.  The  chemi- 
cal erosion  rates  for  the  basins  of  the  Rio  Suches 
and  Rio  Mauri  are  respectively  9  and  87  t/sq  km/ 
yr,  i.e.  2  and  7  times  less  than  the  mechanical 
erosion.  (Author's  abstract) 
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RADIOMETRIC   DATING   OF   THE   UNITED 
KINGDOM  SWAP  SITES. 

Liverpool    Univ.    (England).    Dept.    of   Applied 

Mathematics  and  Theoretical  Physics. 

For  primary  bibliographic  entry  see  Field  5C. 
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LEAD-210  CHRONOLOGY  OF  THE  SCANDI- 
NAVIAN SWAP  SriES. 

Uppsala  Univ.  (Sweden).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  5C. 
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MODEL-B  SEDIMENT-CONCENTRATION 
GAGE:  FACTORS  INFLUENCING  ITS  READ- 
INGS AND  A  FORMULA  FOR  CORRECTING 
ITS  ERRORS. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
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INVESTIGATION     OF    TURBULENT    FLOW 
OVER  DUNES. 

Columbia  Univ.,  New  York.  Dept.  of  Civil  Engi- 
neering and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2E. 
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LINEAR  HYPERBOLIC  MODEL  FOR  ALLU- 
VIAL CHANNELS. 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 
Civil  Engineering. 
H.  Zhang,  and  R.  Kanawha 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  116,  No.  4,  p  478-493,  April  1990.  6 
fig,  15  ref,  3  append.  National  Science  and  Engi- 
neering Research  Council  of  Canada  Grant 
OGP0008846. 

Descriptors:  'Alluvial  channels,  'Channel  mor- 
phology, 'Flow  models,  'Model  studies,  'Sedi- 
ment transport,  Aggradation,  Boundary  condi- 
tions, Mathematical  models,  River  beds,  Stream 
gradient,  Transport  rates. 

Various  activities,  like  changes  in  river  grade, 
cross-sectional  shape,  liquid  discharge,  or  sediment 
yield  associated  with  upstream  hydraulic  structure 
or  land-use  changes,  may  disturb  the  delicate  equi- 
librium between  hydraulic  and  sediment-transport 
parameters,  leading  ultimately  to  aggradation  or 
degradation  along  a  river  reach.  The  exact  linear 
solutions  for  the  sediment  transport  and  bed  form 
evolution  for  one-dimensional  sediment-water  two- 
phase  motion  have  been  obtained  using  the  St. 
Venant  shallow-water  equations  with  the  assump- 
tion of  quasi-steady  flow.  These  solutions  are  appli- 
cable to  alluvial  channels  of  infinite  length,  initially 
at  equilibrium  followed  by  an  arbitrary  forcing 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


function  of  either  sediment  transport  or  bed  eleva- 
tion imposed  as  an  upstream  boundary  condition. 
The  solutions  have  been  used  to  predict  aggrada- 
tion in  a  channel  due  to  constant  overloading. 
Comparison  of  the  results  with  available  experi- 
mental data  and  with  the  solution  obtained  from  a 
parabolic  model  is  satisfactory.  The  present  theory 
is  significant  conceptually  since  it  provides  valua- 
ble insight  into  the  physical  phenomenon  as  well  as 
into  the  mathematical  behavior  of  the  solutions. 
(Author's  abstract) 
W90-08252 


MECHANICS   OF   LOCAL   SCOUR   AROUND 
SUBMARINE  PIPELINES. 

Nanyang  Technological  Inst.,  Singapore.  School 

of  Civil  and  Structural  Engineering. 
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FRICTION  FACTOR  OF  ARMORED  RIVER 
BEDS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  Gessler. 

Journal     of     Hydraulic     Engineering     (ASCE) 
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fig,  3  tab,  7  ref,  append. 

Descriptors:  'Alluvial  channels,  'Channel  mor- 
phology, *Flow  friction,  'Hydraulic  roughness, 
♦River  beds,  'Sediment  transport,  'Sedimentation, 
Factor  analysis,  Flow  depth,  Friction,  Irrigation 
canals,  Mathematical  analysis,  Particle  size,  Sedi- 
ment discharge. 

Computations  of  normal  depth  of  flow  for  a  given 
discharge  or  of  discharge  for  a  given  normal  depth 
of  flow  in  alluvial  channels  require  knowledge  of 
the  friction  factor.  Friction  factors  of  armored 
river  beds  at  the  discharge  that  forms  the  armor 
coat  were  investigated.  The  analysis  showed  that 
the  friction  factor  is  rather  independent  of  grain- 
size  distribution  of  the  material  forming  the  bed 
and  the  maximum  grain  size  of  this  material.  The 
major  controlling  parameter  is  the  slope  of  the 
energy  grade  line.  These  unexpected  results  are 
explained  by  the  coupling  of  the  friction  factor 
with  the  incipient  motion  problem  and  the  rear- 
rangement of  the  grains  of  the  coarsest  fraction  in 
the  armor  coat.  Field  data  collected  in  irrigation 
canals  support  the  results  obtained  from  laboratory 
experiments.  (Author's  abstract) 
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BED  EVOLUTION  IN  CHANNEL  BEDS. 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Civil  En- 
gineering. 

C.  L.  Yen,  and  S.  Y.  Ho. 
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Descriptors:  'Channel  morphology,  'Channel  sta- 
bility, 'Mathematical  models,  'Model  studies, 
•River  beds,  'Sediment  transport,  Flow  character- 
istics, Regression  analysis,  Rivers. 

Flow  characteristics  and  sediment  movement  are 
much  more  complex  in  channel  bends  than  in 
straight  channels.  A  numerical  model  for  simula- 
tion of  temporal  bed  evolution  in  channel  bends 
with  fixed  walls  was  constructed  and  verified  with 
laboratory  experiments.  The  model  is  based  on 
governing  equations  of  flow  and  sediment  motion, 
with  some  simplifying  assumptions.  Numerical  ex- 
periments were  conducted,  using  the  model  to 
investigate  influences  of  various  factors  on  bed 
evolution.  It  was  found  that  the  process  of  bed 
evolution  in  channel  bends  with  steady  discharge 
and  uniform  sediment  can  be  approximated  by  a 
complementary  exponential  decay  function  of  a 
time  parameter.  A  regression  equation  was  estab- 
lished for  the  coefficient  as  a  function  of  flow 
condition,  bend  geometry,  and  sediment  size. 
These  relations,  the  numerical  model,  or  both,  may 
be  applied  to  evaluate  evolution  of  bed  topography 
in  river  bends.  Numerical  results  from  this  study 
were  verified  with  laboratory  experiments.  (Au- 
thor's abstract) 
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REDISTRIBUTION  OF  SEDIMENTS  IN 
THREE  SWEDISH  LAKES. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
L.  Bengtsson,  T.  Hellstrom,  and  L.  Rakoczi. 
Hydrobiologia  HYDRB8,  Vol.    192,   No.   2/3,  p 
167-181,   March    15,    1990.   4  fig,   7   tab,    19  ref. 

Descriptors:  'Lake  sediments,  'Limnology,  'Sedi- 
ment distribution,  'Sediment  transport,  Bottom 
currents,  Erosion,  Lake  Erken,  Lake  Tamnaren, 
Lake  Valloxen,  Sedimentation,  Shear  stress, 
Storms,  Suspended  solids,  Sweden. 

Sedimentation  and  redistribution  of  fine  sediments 
in  three  Swedish  lakes  of  different  character,  Lake 
Tamnaren,  Lake  Erken,  and  Lake  Valloxen,  have 
been  investigated  using  settling  sediment  traps.  The 
bottom  shear  stress  from  wind  generated  waves  are 
calculated  and  the  extension  of  erodible  bottom 
area  is  related  to  wind  conditions.  Wave  induced 
erosion  and  deposition  during  and  after  cessation 
of  storms  in  different  parts  of  a  lake  are  discussed 
theoretically.  It  is  shown  that  a  single  one  year 
storm  may  redistribute  more  bottom  material  than 
the  accumulated  resuspension  caused  by  frequent 
but  small  wind  events.  The  settling  sediment  trap 
deposition  and  the  concentration  of  suspended 
solids  are  related  to  the  extension  of  erodible 
bottom  area  of  particular  storms.  It  is  found  that  in 
lakes  where  there  are  relatively  large  areas  of 
erosion  bottoms,  resuspended  material  from  the 
part  of  the  lake  most  susceptible  to  strong  winds  of 
large  fetch  constitutes  a  major  part  of  the  settled 
material  on  deep  bottoms.  The  annual  net  sedimen- 
tation in  Lakes  Erken  and  Valloxen  is  2-3  kg/sq  m. 
(Author's  abstract) 
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PROCESSES  OF  MARINE  DISPERSAL  AND 
DEPOSITION  OF  SUSPENDED  SILTS  OFF 
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Bornhold,  and  G.  H.  Keller. 
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No.  1,  p  1-40,  January  1990.  23  fig,  2  tab,  56  ref. 

Descriptors:  'Deltas,  'Deposition,  'Mathematical 
models,  'Model  studies,  'River  mouth,  'Sediment 
transport,  'Silt,  'Yellow  River,  China,  Discharge 
measurement,  Flood  discharge,  Numerical  analy- 
sis, Tidal  currents,  Turbidity,  Underflow. 

The  processes  responsible  for  the  transport  and 
deposition  of  concentrated  suspended  silts  over  the 
delta  front  of  the  Huanghe  River,  China,  were 
observed  during  three  cruises  and  have  been  mod- 
eled numerically.  Cruises  were  conducted  during 
normal  discharge  conditions  in  spring  1985  and 
summer  1986,  and  during  low-discharge  storm- 
dominated  conditions  in  autumn  1987.  During  the 
first  two  cruises,  the  shallow  delta-front  top  was 
covered  by  a  turbid  water  mass.  Strong  parabathic 
tidal  currents  resuspended  newly  deposited  muds 
and  advected  them  alongshore.  Near  a  break  in 
slope,  the  turbid  layers  plunged  beneath  the  ambi- 
ent water  and  descended  the  delta-front  slope  as 
gravity-driven  hyperpycnal  underflows.  In  1987 
these  underflows  occurred  only  during  an  intense 
storm  that  resuspended  delta-front  sediments  to 
produce  underflows.  It  is  inferred  that  gravity- 
driven  underflows  constitute  the  most  important 
mode  of  suspended  sediment  transport  across  iso- 
baths. Concentrated  and  channelized  'point  source' 
underflows,  apparently  associated  with  flood  con- 
ditions, were  not  observed  but  were  inferred  from 
morphological  evidence  and  were  modeled  nu- 
merically, showing  that  the  Coreolis  force  and 
ambient  momentum  should  cause  appreciable  cur- 
vature to  the  paths  of  underflows,  while  entrain- 
ment  of  ambient  mass  contributes  to  underflow 
decay.  Early  extinction  of  all  underflow  types  is 
suggested  by  field  and  modeling  results,  and  is 
considered  to  be  responsible  for  extremely  rapid 
delta-front  deposition  and  for  the  fact  that  most  of 
the  sediments  discharged  by  the  Huanghe  remain 
close  to  the  mouth.  (Author's  abstract) 
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MEASUREMENTS  OF  TURBULENCE  IN  THE 
BENTHIC  BOUNDARY  LAYER  OVER  A 
GRAVEL  BED. 

Proudman  Oceanographic  Lab.,  Birkenhead  (Eng- 
land). 

J.  J.  Williams,  P.  D.  Thorne,  and  A.  D. 
Heathershaw. 

Sedimentology  SEDIAT,  Vol.  36,  No.  6,  p  959- 
971,  December  1989.  7  fig,  3  tab,  47  ref. 

Descriptors:  'Analytical  methods,  'Bed  load, 
'Benthic  environment,  'Boundary  layers,  'Geo- 
physical methods,  'Sediment  transport,  'Statistical 
analysis,  'Turbulent  flow,  Data  interpretation, 
Gravel,  Tides. 

It  is  generally  recognized  that  the  mathematical 
description  of  sediment  dynamics  will  be  improved 
through  an  understanding  of  geophysical  turbu- 
lence. The  turbulence  characteristics  of  the  benthic 
boundary  layer  over  coarse  sediments  were  exam- 
ined as  a  step  towards  the  realization  of  such  a 
description.  Examination  of  the  turbulence  was 
conducted  using  spectral,  correlation,  quadrant 
and  statistical  analyses,  and  a  number  of  features 
were  identified.  Mean  eddy  length  scales  obtained 
using  spectral  and  autocorrelation  techniques  were 
similar.  The  interpretation  of  the  duration  and  in- 
terval between  the  intermittent  'bursting'  events, 
scaled  using  outer  flow  variables,  was  dependent 
upon  the  sampling  interval.  Autocorrelation  analy- 
sis revealed  a  high  correlation  between  bedload 
transport  and  the  instantaneous  horizontal  flow 
component  rather  than  instantaneous  kinematic 
stress.  From  the  standpoint  of  developing  prognos- 
tic transport  models  based  in  physically  realistic 
benthic  flow  processes,  it  is  considered  that  turbu- 
lence measurements  will  lead  to  such  formulation. 
(Author's  abstract) 
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COMPARISONS  BETWEEN  ACOUSTIC  MEAS- 
UREMENTS AND  PREDICTIONS  OF  THE 
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ELS. 
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Heathershaw. 

Sedimentology  SEDIAT,  Vol.  36,  No.  6,  p  973- 
979,  December  1989.  1  fig,  2  tab,  21  ref. 

Descriptors:  'Acoustics,  'Bed  load,  'Bed-load  dis- 
charge, 'Sediment  transport,  'Turbulent  flow, 
Comparison  studies,  England,  Estimating  equa- 
tions, Gravel,  Tidal  effects,  West  Solent. 

Continuous,  detailed  records  of  marine  transport 
were  obtained  acoustically  in  the  West  Solent, 
England  over  nominally  flat  chert  gravel  bed  and 
compared  with  bedload  transport  rates  predicted 
by  five  bedload  transport  equations  using  measure- 
ments of  the  near-bed  turbulent  current  flow. 
When  mean  flow  data  are  used  in  these  equations, 
total  bedload  transport  rates  estimates  are  similar 
to  those  measured.  However,  when  instantaneous 
flow  data  are  used,  total  bedload  transport  rates 
are  over  estimated  by  approximately  one  order-of- 
magnitude.  Increasing  the  threshold  value  by  25% 
to  account  for  overestimations  resulting  from  the 
use  of  instantaneous  flow  data  gave  total  bedload 
transport  rates  estimates  that  agreed  moderately 
well  with  the  measured  rates.  When  modified  in 
this  way,  however,  the  published  equations  failed 
to  simulate  accurately  the  observed  intermittent 
characteristics  of  marine  gravel  transport.  A  new 
bedload  transport  expression  based  on  the  acoustic 
measurements  was  found  to  simulate  well  temporal 
variations  in  bedload  transport  rates,  and  provide 
estimates  of  total  bedload  that  agreed  closely  with 
the  acoustic  measurements.  Based  on  the  acoustic 
measurements,  an  empirical  equation  was  obtained 
that  gives  accurate  estimates  of  total  bedload  trans- 
port rates  over  a  tidal  cycle  and  simulates  well  the 
intermittent  characteristics  of  marine  bedload 
transport.  (Chonka-PTT) 
W90-08377 
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HUMMOCKY  CROSS-STRATIFICATION  AND 
POST-VORTEX  RIPPLES:  LENGTH  SCALES 
AND  HYDRAULIC  ANALYSIS. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Geography. 

D.  J.  Sherman,  and  B.  Greenwood. 

Sedimentology  SEDIAT,  Vol.  36,  No.  6,  p  981- 

986,  December   1989.   1  tab,  29  ref.  NSF  Grant 

SES-8521344. 

Descriptors:  'Hydrodynamics,  'Lacustrine  envi- 
ronment, 'Sediment  transport,  'Sedimentation, 
•Sedimentology,  'Wave-current  interactions, 
Hummocky  cross-stratification. 

The  theory  that  a  structure  reported  by  hum- 
mocky cross-stratification  from  a  shallow  lacus- 
trine environment  is,  instead,  bedding  formed  by 
simple  post-vortex  oscillation  ripples  was  exam- 
ined. Using  measured  flow  data,  existing  models  of 
bedform  generation  based  upon  wave  orbital  ve- 
locity, orbital  diameter  and  grain  diameter  were 
shown  not  to  support  a  simple  post-vortex  ripple 
interpretation.  In  particular,  the  relative  steepness 
of  the  structure  refutes  such  an  origin.  The  struc- 
tural characteristics  of  the  lacustrine  cores  most 
closely  match  those  associated  with  classic  hum- 
mocky cross-stratification  and  were  produced 
under  a  combined  oscillatory/quasi-steady  flow 
field.  With  regard  to  preservation  potential,  there 
is  always  a  potential  for  preservation  of  structural 
deposits  once  formed.  Evidence  of  hummocky 
cross-stratification  in  box  cores  from  a  modern 
environment  implies  that  the  bedding  has  already 
been  preserved  for  a  finite  time  interval.  The  hy- 
drodynamical  and  sedimentological  conditions  de- 
scribed are  not  exclusive  to  lacustrine  environ- 
ments. A  large  number  of  coastal  regions  exist 
which  are  micro  tidal  and  storm-dominated.  There- 
fore, there  is  no  obvious  reason  not  to  extend  the 
preservation  potential  of  small-scale  hummocky 
cross-stratification  to  certain  marine  environments. 
(Chonka-PTT) 
W90-08378 


COAGULATION  AND  TRANSPORT  OF  SEDI- 
MENTS IN  THE  GERONDE  ESTUARY. 

Delaware  Univ.,  Newark.  Center  for  Colloidal  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-08379 


SUBMARINE  SEDIMENTATION  ON  A  DE- 
VELOPING HOLOCENE  FAN  DELTA. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Atlantic  Geoscience  Centre. 
D.  B.  Prior,  and  B.  D.  Bornhold. 
Sedimentology  SEDIAT,  Vol.  36,  No.  6,  p  1053- 
1076,  December  1989.  23  fig,  1  tab,  32  ref.  NSF 
Grant  DPP-8501 18. 

Descriptors:  'Canada,  'Fjords,  'Fluvial  sediments, 
'Sediment  distribution,  'Sediment  transport, 
'Sedimentation,  Bottom  sampling,  Deltas,  Turbidi- 
ty currents,  Turbidity  flow. 

The  submarine  morphology,  sediments,  and  three- 
dimensional  geometry  of  a  developing  fan  delta 
were  studied  using  data  from  acoustic  surveys, 
bottom  sampling,  and  observations  from  a  manned 
submersible.  The  fan  system  is  being  built  in  a 
British  Columbian  fjord  (water  depth  410  m)  sup- 
plied with  coarse-grained  sediments  from  a  fjord- 
size  river.  Construction  of  the  subaqueous  fan 
began  about  10-12,000  yr  BP  and  is  ongoing.  The 
system  is  analogous  to  part  of  one  fault-uplift  sedi- 
mentation cycle  in  ancient  fan  deltas.  Initially, 
when  offshore  relief  was  at  a  maximum,  acoustical- 
ly chaotic  sediment  wedges  were  emplaced  over 
fjord-bottom  glaciomarine  deposits.  Subsequent 
aggradation/progradation  resulted  in  moderately 
dipping  sequences  interrupted  by  local  chaotic 
units.  The  present  fan  surface  (average  slope  13 
degrees)  is  divided  into  six  zones  arranged  concen- 
trically from  the  fan  apex,  on  the  basis  of  form, 
sediment  and  process  interpretations.  Continued 
subaqueous  fan  growth  results  from  settling  of 
river-derived  sediments  from  suspension  and 
downslope  sediment  dispersal  by  episodic  gravity 
flows,  apparently  fed  by  underflows  from  the 
river.  (Author's  abstract) 


W90-08380 


ACCURACY  OF  THE  EIKONAL  TYPE  AP- 
PROXIMATIONS FOR  SIZING  PARTICLES  IN 
COHESIVE  SEDIMENTS. 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-08386 


SEMIARID  SOIL  AND  WATER  CONSERVA- 
TION. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-08532 


SOIL  EROSION  PROCESS. 

Finkel  and  Finkel,  Yoqneam  (Israel). 

H.  J.  Finkel. 

IN:  Semiarid  Soil  and  Water  Conservation.  CRC 

Press,  Inc.,  Boca  Raton,  Florida.  1986.  p  27-37,  3 

fig,  3  tab,  12  ref. 

Descriptors:  'Erosion,  'Semiarid  lands,  'Soil  ero- 
sion, 'Vegetation  effects,  Gullies,  Rain,  Rills, 
Sheet  erosion,  Stream  erosion,  Vegetation. 

Soil  erosion  may  be  defined  as  the  detachment  and 
removal  of  soil  material  from  the  surface  of  the 
ground,  either  by  water  or  by  wind.  Water  erosion 
may  take  several  forms  such  as  drop  splash,  surface 
flow  erosion  (sometimes  called  sheet  erosion),  rill, 
gully,  stream  bank,  and  channel  erosion.  When  a 
drop  of  water  falls  upon  the  soil  it  breaks  up  into  a 
ring  of  droplets  which  rebound  from  the  surface  in 
a  crown-shaped  structure.  At  the  moment  of  initial 
impact  the  kinetic  energy  of  the  falling  drop  de- 
taches some  of  the  soil  particles  at  the  surface; 
these  rise  with  the  droplets  and  are  re-deposited 
when  the  droplets  fall.  The  net  result  of  all  drop 
splash  is  a  continuous  movement  of  soil  down  the 
slope.  The  amount  of  the  displacement  on  the 
downhill  side,  under  typical  conditions,  may  be  10 
to  15%  greater  than  on  the  uphill  side.  With  con- 
tinuous rainfall  over  a  period  of  hours,  this  repre- 
sents a  substantial  movement  of  soil  down  the 
slope.  The  actual  rate  of  soil  erosion  from  drop 
splash  depends  upon  characteristics  of  the  rain,  and 
characteristics  of  the  soil.  Vegetative  cover  re- 
duces splash  erosion  in  two  ways;  it  decreases  the 
erosive  power  of  the  rain,  and  it  increases  the 
resistance  of  the  soil  surface.  If  the  area  is  covered 
with  a  dense  growth  of  low  trees,  bushes,  and 
shrubs  which  intercept  the  falling  drops,  the  new 
fall  height  will  be  considerably  lower  and  the 
drops  will  not  reach  terminal  velocity  upon 
impact.  Since  the  kinetic  energy  of  impact  is  a 
function  of  the  square  of  the  velocity,  the  plant 
cover  will  greatly  reduce  the  erosive  power  of  the 
rain.  The  resistance  of  the  soil  to  erosion  is  also 
greatly  enhanced  by  both  the  crowns  and  the  roots 
of  the  vegetation.  There  are  three  principal  ways 
in  which  soil  is  detached  and  transported  by  a 
current  of  water:  (1)  rolling;  (2)  lifting;  and  (3) 
abrasion.  Several  types  of  erosion  are  caused  by 
surface  flow.  They  are:  (1)  sheet  erosion;  (2)  rill 
erosion;  (3)  gully  erosion;  and  (4)  streambank  ero- 
sion. (See  also  W90-08532)  (Lantz-PTT) 
W90-08534 


AGRONOMIC    MEASURE    FOR    SOIL    AND 
WATER  CONSERVATION. 

Finkel  and  Finkel,  Yoqneam  (Israel). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08535 


GULLY  CONTROL. 

Finkel  and  Finkel,  Yoqneam  (Israel). 

For   primary   bibliographic   entry   see   Field   4D. 

W90-08540 


WIND  EROSION. 

Finkel  and  Finkel,  Yoqneam  (Israel). 

For   primary   bibliographic  entry   see  Field  4D. 

W90-08541 


CAVES    AND   DRAINAGE   NORTH    OF   THE 
GREEN  RIVER. 


For  primary  bibliographic  entry  see  Field  2F. 
W90-08550 


GEOMORPHIC    HISTORY    OF    THE    MAM- 
MOTH CAVE  SYSTEM. 

State  Univ.  of  New  York  Coll.  at  Oneonta.  Dept. 

of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08554 


SEDIMENTATION  IN  THE  RESERVOIR  OF 
THE  ALTENWOERTH  HYDROPOWER 
PLANT. 

Universitaet  fuer  Bodenkultur,  Vienna  (Austria). 

Inst,  fuer  Wasserwirtchaft. 

H.  P.  Nachtnebel,  W.  Summer,  H.  Mueller,  and  B. 

Schwaighofer. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  173-180,  1990.  5  fig,  2  tab,  26  ref. 

Descriptors:  'Altenwoerth  Hydropower  Plant, 
•Environmental  effects,  'Reservoirs,  'Sedimenta- 
tion, 'Water  resources  development,  Bottom  sedi- 
ments, Electric  powerplants,  Heavy  metals,  Math- 
ematical models,  Model  studies,  Particle  size,  Sedi- 
ment transport. 

The  sedimentation  process  in  the  reservoir  of  the 
hydropower  scheme  at  Altenwoerth,  located  on 
the  Austrian  part  of  the  Danube  River  about  60  km 
upstream  from  Vienna,  is  discussed.  Starting  in 
1976  the  aggradation  of  the  river  bed  has  been 
monitored  annually  to  estimate  the  sedimentation 
rate  along  a  longitudinal  section  in  the  reservoir. 
Further,  cores  were  taken  over  the  whole  sediment 
layer  to  analyze  the  grain  size  distribution,  the  bulk 
density,  the  mineralogic  structure  of  the  sediment, 
and  the  heavy  metal  concentrations  in  the  layer.  It 
was  found  that  the  annual  average  sedimentation 
of  suspended  material  amounts  to  390,000  cu  m/ 
annum.  The  grain  size  of  the  samples  varies  from 
well  sorted  sands  to  poorly  sorted,  clay  rich  sedi- 
ments. The  heavy  metal  concentrations  refer  to  the 
fraction  <  20  micrometers.  When  compared  to  the 
guidelines  for  sewage  sludge  disposal,  the  observed 
heavy  metal  content  of  zinc  and  lead  is  slightly 
above  their  respective  limits.  A  one  dimensional 
sedimentation  model  which  describes  the  accumu- 
lation the  operation  period  from  1976  to  1985  was 
applied  to  Altenwoerth  situation.  The  model  is 
related  to  the  unit  stream  power  concept  and  is 
based  on  the  transport  capacity  equation  of  Enge- 
lund  and  Hansen.  Model  results  were  satisfactory 
for  both  the  quantity  of  the  sediment  and  its  grada- 
tion. (Author's  abstract) 
W90-08628 


RADIOACTIVITY  OF  SEDIMENTS  IN 
DANUBE  RESERVOIRS  IN  AUSTRIA  BEFORE 
AND  AFTER  THE  CHERNOBYL  ACCIDENT. 

Bundesversuchs-  und  Forschungsanstalt  Arsenal, 

Vienna  (Austria).  Geotechnical  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08633 


2K.  Chemical  Processes 


ON-LINE  PRECONCENTRATION  OF  SILVER 
ON  ACTIVATED  ALUMINA  AND  DETERMI- 
NATION ON  BOREHOLE  WATER  BY  FLOW 
INJECTION  ATOMIC  ABSORPTION  SPEC- 
TROPHOTOMETRY. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-07568 


CHLORINE-36  TRACING  OF  SALINITY 
SOURCES  IN  THE  DRY  VALLEYS  OF  VICTO- 
RIA LAND,  ANTARCTICA. 

New  Mexico   Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

C.  A.  Carlson,  F.  M.  Phillips,  D.  Elmore,  and  H. 

W.  Bentley. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 

Vol.  54,  No.  2,  p  311-318,  February  1990.  4  fig,  4 

tab,  55  ref,  append.  NSF  Grant  DPP-8314621,  U.S. 

Department    of    Energy    Contract    DE-ACD9- 

76SRO0-819. 
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Descriptors:  'Antarctica,  *Chlorides,  'Chlorine 
radioisotopes,  'Geochemistry,  'Groundwater 
chemistry,  'Saline  lakes,  'Salinity,  Chlorine-36 
tracing,  Dry  Valleys,  Model  studies,  Victoria 
Land,  Water  sampling. 

Chlorine-36  (36C1)  was  used  to  trace  the  origins  of 
salts  in  six  saline  lakes  in  the  Dry  Valleys  of 
Southern  Victoria  Land,  Antarctica.  Characteristic 
36C1  signatures  were  estimated  for  the  various 
potential  chloride  sources,  which  include  atmos- 
pheric deposition,  rock  weathering,  seawater,  and 
deep  ground  water.  36C1/C1  ratios  were  measured 
in  natural  waters  and  salts  from  the  Dry  Valleys. 
Dilute  lake  waters  (Cl(-)  less  than  100  mg/L)  were 
found  to  have  36C1/C1  ratios  in  the  range  1  to  17  x 
10  to  the  minus  13th  power,  whereas  saline  waters 
(Cl(-)  greater  than  1000  mg/L)  had  ratios  in  the 
range  9  to  40  x  10  to  the  minus  15th  power.  Simple 
mixing  models  were  employed  to  quantify  the  rela- 
tive contributions  of  the  various  chloride  sources 
to  Lake  Vanda  and  Don  Juan  Pond.  These  results 
show  that  Lake  Vanda  has  received  its  chloride 
from  both  deep  ground  water  and  the  Onyx  River. 
Don  Juan  Pond  has  received  nearly  all  its  chloride 
from  deep  ground  water,  probably  ultimately  from 
rock-water  interaction.  Deep  ground  water  is  the 
principle  source  of  chloride  to  the  lakes  of  Wright 
Valley.  However,  preliminary  data  suggest  that 
marine-derived  salts  or  relict  sea  water  may  be  a 
significant  source  of  chloride  to  the  lakes  of  Taylor 
Valley,  implying  a  possible  recent  invasion  that  did 
not  affect  Wright  Valley.  (Author's  abstract) 
W90-07569 


COMPARISON  OF  OXIDATION-REDUCTION 

POTENTIALS     CALCULATED     FROM     THE 

AS(V)/AS(HD    AND    FEdlD/FEOD    COUPLES 

WITH  MEASURED  PLATINUM-ELECTRODE 

POTENTIALS  IN  GROUNDWATER. 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

T.  R.  Holm,  and  C.  D.  Curtiss. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

5,  No.  1,  p  67-81,  December  1989.  3  fig,  2  tab,  45 

ref. 

Descriptors:  'Arsenic,  'Groundwater  chemistry, 
•Iron  oxides,  'Oxidation-reduction  potential, 
•Water  chemistry,  Chemical  reactions,  Chemical 
reduction,  Groundwater  quality,  Illinois,  Monitor- 
ing, Oxidation. 

Oxidation-reduction  (redox)  conditions  affect 
groundwater  quality  in  many  ways.  For  many 
priority  pollutant  metals  different  oxidation  states 
may  have  different  solubilities  and  adsorption  char- 
acteristics. Redox  conditions  indirectly  affect  the 
transformation  and  degradation  of  many  organic 
substances  by  restricting  the  microbial  population 
available  to  mediate  any  transformations.  For 
many  reasons,  it  is  desirable  to  have  an  indicator  of 
redox  conditions  in  an  aquifer  system.  Redox  po- 
tentials calculated  from  arsenic  speciation  in  63 
groundwater  samples  collected  from  shallow 
groundwaters  in  east-central  Illinois  showed  fair 
correlation  with  measured  platiaum-electrode  po- 
tentials (Eh).  The  observed  bias  in  calculated  po- 
tentials relative  to  measured  Eh  values  could  not 
be  explained  by  analytical  imprecision.  Redox  po- 
tentials calculated  from  Fe  concentrations  showed 
better  correlation  with  measured  potentials  than 
the  As  potentials.  Arsenic  speciation  may  be  a 
useful  supplement  to  Eh  measurements  and  con- 
centrations of  other  solutes,  but  is  probably  not  a 
good  indicator  of  redox  conditions  when  alone. 
(Tappert-PTT) 
W90-07618 


ELECTRODE  MEASUREMENT  OF  REDOX 
POTENTIAL  IN  ANAEROBIC  FERRIC/FER- 
ROUS CHLORIDE  SYSTEMS. 

Colorado    School    of   Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

T.  J.  Grundl,  and  D.  L.  Macalady. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

5,  No.  1,  p  97-117,  December  1989.  6  fig,  3  tab,  53 

fig.  EPA  Cooperative  Agreement  No.  CR-8 13077- 

01. 

Descriptors:  'Data  acquisition,  'Electrodes,  'Iron 
compounds,        'Oxidation-reduction        potential, 


♦Water    analysis,    'Water    chemistry,    Chemical 
properties,  Nernst  equation,  On-site  tests. 

The  interpretation  of  redox  potentials  obtained 
from  electrode  measurements  in  natural  waters  is 
subject  to  numerous  complications.  These  compli- 
cations include  mixed  potentials,  internal  redox 
disequilibria  within  the  aqueous  system,  and  elec- 
trochemical disequilibria  between  electrode  and 
the  aqueous  system.  The  ferric-ferrous  iron  pair  is 
a  common  naturally  occurring  that  exhibits  revers- 
ible behavior,  and  natural  redox  systems  that  are 
dominated  by  iron  are  considered  to  be  at  redox 
equilibria.  The  behavior  of  two  inert  redox  elec- 
trodes (Pt  and  wax-impregnated  graphite)  was  in- 
vestigated in  anaerobic  ferrous  and  ferric  chloride 
solutions,  in  order  to  establish  if  these  electrodes 
respond  to  the  Fe(+  +  +)/Fe(+ +)  couple  in  a 
Nemstian  manner.  A  new  method  for  determining 
dissolved  ferric  iron  at  any  point  in  time  was  used 
which  permitted  the  calculation  of  Eh  values  that 
are  independent  of  variations  in  the  solubility  of 
ferric  oxyhydroxides.  This  method  is  applicable  to 
simple  iron  solutions  at  pH  levels  of  4  or  less.  In 
solutions  of  ionic  strength  greater  than  0.005M, 
both  electrodes  yielded  measured  potentials  that 
correspond  to  the  value  calculated  by  the  Nernst 
equation.  In  solutions  of  ionic  strength  less  than 
0.005M,  electrode  response  became  non-Nernstian. 
Low  exchange  current  densities  did  not  appear  to 
be  responsible  for  the  non-Nernstian  behavior. 
(Tappert-PTT) 
W90-07620 


CONTROLLING  MECHANISMS  FOR  STREAM 

WATER  CHEMISTRY  AT  THE  PRISTINE  IN- 

GABEKKEN  SITE  IN  MID-NORWAY:  SOME 

EVBPLICATIONS         FOR         ACIDD7ICATION 

MODELS. 

Senter  for  Industriforskning,  Oslo  (Norway). 

N.  Christophersen,  R.  D.  Vogt,  C.  Neal,  H.  A. 

Anderson,  and  R.  C.  Ferrier. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  1,  p  59-67,  January  1990.  6  fig,  12  tab,  36  ref. 

Descriptors:  'Acid  rain,  'Acidification,  'Model 
studies,  'Norway,  'Water  chemistry,  Acid 
streams,  Aluminum,  Hydrogen  ion  concentration, 
Ion  exchange,  Snowmelt,  Water  quality. 

Surface  water  acidification  is  the  result  of  complex 
interactions  between  anthropogenic  impacts  and 
naturally  occurring  processes  in  catchments. 
Stream  water  at  the  18.7  ha  pristine  Ingabekken 
catchment,  on  granitic  bedrock,  in  mid-Norway 
has  been  studied  for  2  years,  including  intensive 
episode  studies  in  the  spring  and  autumn.  Routine 
sampling  has  been  conducted  since  1986  on  a 
weekly/biweekly  basis.  The  pH  and  conductivity 
were  determined  for  all  samples,  and  selected  sam- 
ples were  analyzed  for  several  metals,  inorganics, 
total  organic  carbon,  and  total  inorganic  carbon. 
The  pH  varied  from  over  7  at  base  flow  to  5  or 
slightly  below  at  high  flow,  while  inorganic  mono- 
melic Al  was  <1  micro  m  for  all  flow  conditions. 
The  lowest  pH  (4.8)  was  observed  in  the  early 
snowmelt  during  release  of  meltwater  highly  en- 
riched in  sea  salts.  The  cation  exchange  capacity 
and  base  saturation  of  organic  soils  were  compara- 
ble to  those  found  at  the  acidified  Birkenes  site  in 
southern  Norway,  but  the  ratio  of  exchangeable  Al 
to  exchangeable  H(  +  )  was  much  lower  at  Inga- 
bekken. This  suggests  that  soils  could  undergo  a 
transition  during  acidification  whereby  exchange- 
able H(  +  )  is  replaced  by  aluminum.  Such  a  transi- 
tion may  well  be  important  in  understanding  long- 
term  trends  in  acidification  but  is  not  a  feature  of 
most  models.  (Author's  abstract) 
W90-07639 


CONTAMINANT   ACCUMULATION   DURING 
TRANSPORT  THROUGH  POROUS  MEDIA. 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07642 


URANIUM,    VANADIUM,    AND    MOLYBDE- 
NUM IN  SALINE  WATERS  OF  CALIFORNIA. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 


G.  R.  Bradford,  D.  Bakhtar,  and  D.  Westcot. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  1,  p  105-108,  1990.  5  tab,  18  ref. 

Descriptors:  'California,  'Evaporation  ponds, 
•Molybdenum,  *Saline  lakes,  *Saline  water,  •Ura- 
nium, 'Vanadium,  'Water  chemistry,  Agricultural 
runoff,  Correlation  analysis,  Heavy  metals,  Path  of 
pollutants,  Salinity,  Soil  solution. 

Analyses  of  saline  water  samples  from  large  salt 
water  bodies,  agricultural  drainage  and  evapora- 
tion ponds,  and  soil  water  extracts  were  used  to 
determine  the  extent  of  elevated  uranium  (U),  va- 
nadium (V),  and  molybdenum  (Mo)  in  agricultural 
environments  of  the  San  Joaquin  Valley.  Saline 
water  samples  and  soil  extracts  were  pretreated  by 
chelation  and  solvent  extraction  to  separate  and 
concentrate,  U,  V,  and  Mo  for  analyses.  Mean 
concentrations  of  U,  V,  and  Mo  were  considerably 
elevated  in  agricultural  drainage  and  evaporation 
ponds  of  the  San  Joaquin  Valley  compared  to 
saline  waters  of  Salton  Sea  and  Mono  Lake.  Rela- 
tively high  correlation  coefficients  were  observed 
between  U,  Mo,  and  salinity.  (Author's  abstract) 
W90-07703 


RATE-LIMITING  STEPS   IN  THE  DISSOLU- 
TION OF  FLUORTTE. 

Buenos  Aires  Univ.  (Argentina).  Plains  Hydrology 

Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07728 


DOLOMITE  DISSOLUTION  RATES  AND  POS- 
SIBLE HOLOCENE  DEDOLOMITIZATION  OF 
WATER-BEARING  UNITS  IN  THE  EDWARDS 
AQUIFER,  SOUTH-CENTRAL  TEXAS. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-07730 


DISSOLVED  AMINO  SUGARS  IN  THE  RBMOV 
RESERVOIR  (CZECHOSLOVAKIA). 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-07736 


PHOTO-INITIATED  OXIDATIONS  OF  OR- 
GANIC SUBSTANCES  IN  NATURAL  WATERS 
BY  MOLECULAR  OXYGEN. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

S.  Klementova,  C.  Budejovice,  and  D.  M. 

Wagnerova. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  355-360,  1989.  4  fig,  1  tab,  19  ref. 

Descriptors:  'Catalysis,  'Oxidation,  'Oxygen, 
•Photochemistry,  *Water  chemistry,  Catalysts, 
Catechol,  Chemical  reactions,  Glycolaldehyde, 
Glycolic  acid,  Glyoxylic  acid,  Iron,  Organic  com- 
pounds, Phenols,  Phenylalanine,  Phthalic  acid,  Sal- 
icylic acid,  Thermal  reactions,  Thioglycolic  acid, 
Tryptophan. 

Photo-initiated  oxidations  of  several  simple  organic 
substances  (aliphatic  and  aromatic)  by  molecular 
oxygen  (in  the  presence  of  ferric  iron  as  a  catalyst) 
were  studied.  Compounds  which  were  either 
present  in  natural  waters  or  may  serve  as  models  of 
more  complicated  molecules  were  chosen:  glycolic 
acid,  glyoxylic  acid,  glycolaldehyde,  thioglycolic 
acid,  tryptophan,  phenylalanine,  phenol,  catechol, 
salicylic  acid  and  phthalic  acid.  The  oxidation  of 
all  substrates  was  studied  on  irradiation  (photo- 
chemical reaction)  and  in  the  dark  (thermal  reac- 
tion) in  both  cases  with  and  without  addition  of  a 
catalyst  (ferric  ions).  It  was  obvious  that  only  one 
substrate  (thioglycolic  acid)  was  oxidized  without 
light-in  the  dark  reaction-in  the  presence  of  the 
catalyst.  Other  substrates  were  oxidized  only  pho- 
tochemically.  In  the  cases  of  glycolic  and  glyoxyl- 
ic acids,  no  reactions  were  observed  even  on  irra- 
diation if  no  catalyst  was  added  to  the  reaction 
system.  The  effect  of  ferric  ions  in  the  photochemi- 
cal oxidations  of  aliphatic  substrates  can  be  inter- 
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preted  as  a  photocatalytic  affect.  This  means  that 
the  photochemical  reaction  produces  the  active 
form  of  the  catalyst  which  catalyzes  a  subsequent 
thermal  reaction  with  oxygen.  It  has  been  shown 
that  reactions  of  studied  organic  compounds  with 
molecular  oxygen  are  markedly  influenced  by  irra- 
diation. In  these  photo-initiated  reactions,  metal 
ions  play  a  decisive  role  as  photo-catalysts.  In 
some  cases  even  traces  of  metal  are  catalytically 
active.  (Mertz-PTT) 
W90-07744 


URBAN  NUTRIENT  INPUTS  AND  PHYTO- 
PLANKTON  BIOMASS  IN  A  SMALL  IM- 
POUNDMENT ON  THE  RIVER  MURRAY, 
AUSTRALIA. 

Murray-Darling     Freshwater     Research     Centre, 

Albury  (Australia). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07747 


METHOD  FOR  ESTIMATION  OF  PHYTO- 
PLANKTON  DARK  LOSSES  BY  APPLICA- 
TION OF  14C-TECHNIQUES. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-07753 


TRANSPORT   PREDICTION   IN    PARTIALLY 
STRATIFIED  TIDAL  WATER. 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-07831 


MEASUREMENT  OF  REAERATION  COEFFI- 
CIENTS FOR  SELECTED  FLORIDA  STREAMS. 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07849 


DEVELOPMENT  OF  PURGE  AND  TRAP 
WITH  WHOLE  COLUMN  CRYOTRAPPING 
FOR  THE  ANALYSIS  OF  GROUNDWATER 
CONTAMINATED  WITH  ORGANIC  CHEMI- 
CALS. 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-07857 


ELIMINATION    OF   LONG    LrVED    FISSION 
PRODUCTS  FROM  RIVER  SEDIMENT. 

Novi   Sad  Univ.   (Yugoslavia).   Inst,   of  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07915 


RESPIROMETER  FOR  CONTINUOUS,  IN 
SITU,  MEASUREMENTS  OF  SEDIMENT 
OXYGEN  DEMAND. 

Hong  Kong  Polytechnic,  Kowloon.  Dept.  of  Ap- 
plied Science. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-07925 


ELECTRICAL  CONDUCTIVITY  AND  TOTAL 
DISSOLVED  SOLIDS:  WHAT  IS  THEIR  PRE- 
CISE RELATIONSHIP. 

Hydrogeochemical  Engineer  and  R.O.  Consultant, 
25,  Eric  Lock  Road,  Shrewsbury  SY3  OHQ,  Eng- 
land. 

For  primary  bibliographic  entry  see  Field  3A. 
W90-07966 


DISSOLVED  GAS  EVIDENCE  FOR  DENITRI- 
FICATION  IN  THE  LINCOLNSHIRE  LIME- 
STONE GROUNDWATERS,  EASTERN  ENG- 
LAND. 

Department  of  Science  (Geology  Division),  Anglia 

Higher  Education  College,  Cambridge,  CB1   1PT 

England. 

For  primary  bibliographic  entry  see  Field  5B. 


W90-07977 


SALINITIES  AND  SEDIMENT  TRANSPORT  IN 
THE  BOLIVIAN  HIGHLANDS. 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  La  Paz  (Bolivia). 

For  primary  bibliographic  entry  see  Field  2J. 

W90-07983 


PHOSPHORUS  EUTROPHICATION  RE- 
SEARCH IN  THE  LAKE  DISTRICT  OF  SOUTH 
WESTERN  FRIESLAND,  THE  NETHER- 
LANDS: PRELIMINARY  RESULTS  OF  ABIOT- 
IC STUDIES. 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 
kemeer  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08073 


CHEMICAL  EVOLUTION  OF  GROUND 
WATER  IN  THE  MILK  RIVER  AQUIFER, 
CANADA. 

National   Water  Well   Association,   Dublin,   OH. 
M.  J.  Hendry,  and  F.  W.  Schwartz. 
Ground  Water  GRWAAP,  Vol.  28,  No.  2,  p  253- 
261,  March/April  1990.  6  fig,  4  tab,  23  ref. 

Descriptors:  *Aquifer  characteristics,  'Canada, 
•Geochemistry,  'Geologic  control,  'Groundwater 
chemistry,  'Ion  transport,  'Paleohydrology, 
•Water  chemistry,  Cation  exchange,  Diffusion, 
Erosion,  Geochemical  cycles,  Glaciohydrology, 
Groundwater  movement,  Groundwater  recharge, 
Ions,  Shales,  Surface-groundwater  relations,  Water 
analysis. 

Well-defined  trends  are  observed  in  the  ion  com- 
position of  groundwater  from  the  Milk  River 
(Canada)  aquifer.  Groundwater  from  the  area  of 
the  subcrop  has  higher  concentrations  of  Na(+), 
S04(-2),  Ca(+2),  and  Mg(  +  2)  than  immediately 
downgradient.  Away  from  the  area  of  the  subcrop, 
Na(  +  ),  Cl(-),  HC03(-)  +  C03(-2),  and  CH4  con- 
centrations increase  systematically  with  increased 
residence  time,  pH  decreases,  and  Mg(  +  2)  and 
Ca(  +  2)  concentrations  are  typically  low  (less  than 
0.1  mmol/L).  Geologic  changes  play  an  important 
role  in  producing  these  chemical  patterns.  The  first 
major  geologic  change  was  the  erosion  of  the 
overlying  confining  beds  in  the  recharge  area 
about  500,000  years  ago,  enabling  meteoric  water 
with  low  concentrations  of  Na(  +  )  and  Cl(-)  to 
enter  the  aquifer  and  displace  preexisting  water. 
The  second  major  change  was  the  deposition  of 
glacial  till  in  the  area  of  the  Milk  River  about 
30,000  to  40,000  years  ago.  Water  recharging 
through  the  till  to  the  aquifer  developed  character- 
istically high  concentrations  of  Na(  +  ),  S04(-2), 
Ca(  +  2),  and  Mg(  +  2).  Downgradient  of  the  area 
of  subcrop,  the  trends  in  Na(+)  and  Cl(-)  are 
controlled  by  diffusion  from  the  underlying  confin- 
ing shale.  Analyses  of  groundwater  and  gas  sam- 
ples for  sulfate  reducers  and  groundwater  and  gas 
samples  for  sulfide  and  H2S,  respectively,  suggest 
that  S04(-2)  reduction  is  not  a  major  process. 
Geochemical  modeling  suggests  that  C02  gas  is 
added  to  the  groundwater  with  its  increased  resi- 
dence time  in  the  aquifer.  The  increase  in  C02, 
CH4,  and  dissolved  inorganic  carbon  can  be  attrib- 
uted to  methane  fermentation.  Geochemical  mod- 
eling suggests  that  cation  exchange  plays  a  minor 
role  in  the  chemical  evolution  of  the  groundwater. 
(Author's  abstract) 
W90-08195 


REGIONAL  ANALYSIS  OF  STREAM  SALINI- 
SATION  IN  SOUTHWEST  WESTERN  AUSTRA- 
LIA. 

Water  Authority  of  Western  Australia,  Perth. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08215 


CHARACTERIZATION  OF  THE  REDUCING 
PROPERTIES  OF  ANAEROBIC  SEDIMENT 
SLURRIES  USING  REDOX  INDICATORS. 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08242 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 

APPLICATION  OF  A  MEMBRANE  MODEL 
TO  THE  SORPTIVE  INTERACTIONS  OF 
HUMIC  SUBSTANCES. 

Geological  Survey,  Arvada,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08305 


CHEMICAL  REACTIONS  OF  ORGANIC  COM- 
POUNDS ON  CLAY  SURFACES. 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08306 


SEQUENTIAL  FRACTIONATION  OF  SEDI- 
MENT PHOSPHATE. 

Leiden   Rijksuniversiteit   (Netherlands).   Dept.   of 
Population  Biology. 
C.  J.  de  Groot,  and  H.  L.  Golterman. 
Hydrobiologia  HYDRB8,  Vol.    192,  No.   2/3,  p 
143-148,   March    15,    1990.    1    fig,   5   tab,    12  ref. 

Descriptors:  'Chelation,  'Chemical  analysis, 
'Fractionation,  'Phosphates,  Algae,  Chemical 
interactions. 

Through  the  use  of  sequential  extractions  with  Ca- 
nitrolotriacetic  acid  and  ethylene-diaminetetracetic 
acid,  a  separation  was  performed  between  iron 
bound  phosphate  and  calcium  bound  phosphate  in 
sediments;  the  remaining  fraction,  considered  to  be 
organic  phosphate,  was  quantified  as  well.  It  was 
found  that  with  the  commonly  used  method  of 
extraction  with  NaOH  and  H2S04,  less  iron  bound 
phosphate  and  much  more  calcium  bound  phos- 
phate was  found  than  with  the  chelating  extrac- 
tants.  The  organic  phosphate  pool  in  live  and  dead 
algal  material  and  in  some  mud  samples  was  partly 
hydrolyzed  and  therefore  recoverable  as  inorganic 
phosphates  with  classical  extractions.  (Author's  ab- 
stract) 
W90-08308 


HYDROCHEMICAL  PROCESSES  IN 

GROUNDWATER-DISCHARGE  PLAYAS,  CEN- 
TRAL AUSTRALIA. 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics, Canberra  (Australia). 
J.  Jankowski,  and  G.  Jacobson. 
Hydrological  Processes  HYPRE3,  Vol.  4,  No.  1,  p 
59-70,  January /March   1990.  6  fig,  2  tab,  30  ref. 

Descriptors:  'Australia,  'Brines,  'Geochemistry, 
'Groundwater  chemistry,  'Playas,  'Saline  lakes, 
Bicarbonates,  Calcium,  Chemical  precipitation, 
Groundwater  movement,  Gypsum,  Ion  transport, 
Lake  evaporation,  Magnesium,  Mineralization,  Po- 
tassium, Salts,  Saturation  zone,  Sodium,  Sodium 
chloride,  Sulfates. 

A  large  groundwater  system  in  the  Amadeus 
Basin,  central  Australia,  discharges  to  a  chain  of 
playa  lakes  500  km  long.  The  playas  contain  highly 
concentrated  brines;  these  are  sodium  chloride-rich 
waters  with  appreciable  magnesium  and  sulfate  and 
very  low  concentrations  of  calcium  and  bicarbon- 
ate. Gypsum,  glauberite,  and  other  evaporite  min- 
erals are  precipitating  in  the  playas.  The  ground- 
waters evolve  to  brine  by  concurrent  processes  of 
dissolution,  evaporative  concentration,  mineral 
precipitation,  and  mineralogical  change.  Chemical 
evolution  is  considered  with  reference  to  a  concen- 
tration factor  based  on  chloride.  Ion  transfer  calcu- 
lation demonstrate  losses  of  magnesium  and  bicar- 
bonate throughout,  as  a  result  of  precipitation. 
Sodium,  potassium,  calcium,  and  sulfate  are  gained 
initially  as  a  result  of  dissolution  but  lost  subse- 
quently as  a  result  of  precipitation.  Larger  playas 
in  the  chain,  exemplified  by  Lake  Amadeus,  have 
dual  shallow  and  deep  groundwater  flow  paths 
whereas  the  smaller  playas,  exemplified  by  Spring 
Lake,  have  only  shallow  flow  paths.  Brines  in  the 
larger  playas  are  diluted  by  deep  groundwater  and 
this  is  reflected  in  the  degree  of  saturation  attained 
with  respect  to  particular  minerals.  Thus,  satura- 
tion with  respect  to  gypsum  and  glauberite  is  at- 
tained earlier  in  Spring  Lake  than  in  Lake  Ama- 
deus. Saturation  with  respect  to  halite  is  attained  in 
Spring   Lake   but   not   in   Lake   Amadeus.    Both 
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Field  2— WATER  CYCLE 


HHfa 


Group  2K — Chemical  Processes 

playas  are  undersaturated  with  respect  to  hexahy- 
drite  and  sylvite  although  these  minerals  occur  in 
efflorescent  crusts  in  Spring  Lake.  (Author's  ab- 
stract) 
W90-08328 


CHARACTERISTICS  OF  SUSPENDED  SEDI- 
MENT IN  THE  UPPER  RHONE  RIVER,  SWIT- 
ZERLAND, INCLUDING  THE  PARTICULATE 
FORMS  OF  PHOSPHORUS. 

Geneva  Univ.  (Switzerland).  Inst.  F.-A.  Forel. 
For  primary  bibliographic  entry  see  Field  5B. 
W9O-O8330 


EFFECTS  OF  BENTHIC  FLORA  ON  ARSENIC 
TRANSPORT. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W9O-08351 


CONTRAST  IN  WINTER  RAINWATER  COM- 
POSrnON:  MARITIME  VERSUS  CONTINEN- 
TAL RAIN  IN  EASTERN  NORTH  CAROLINA. 

North  Carolina  Univ.  at  Wilmington. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08368 


ISOTOPIC  COMPOSITION  OF  PRECIPITA- 
TION FROM  TWO  EXTRATROPICAL  CY- 
CLONES. 

City  Coll.,  New  York.  Dept.  of  Earth  and  Plane- 
tary Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-08369 


GEOCHEMISTRY  OF  THE  SANDSTONE  AQ- 
UIFER, SOUTHERN  WISCONSIN. 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W9O-084O3 


APPLICATION  OF  GEOPHYSICS  IN  THE  DE- 
LINEATION OF  THE  FRESHWATER/SALINE- 
WATER  INTERFACE  IN  THE  MICHIGAN 
BASIN. 

Geological  Survey,  Lansing,  MI. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08405 


CHEMICAL  HYDROLOGY. 

Nevada   Univ.    System,    Las   Vegas.    Water   Re- 
sources Center. 
H.  W.  Hess,  and  W.  B.  White. 
IN:  Karst  Hydrology:  Concepts  from  the  Mam- 
moth Cave  Area.  Van  Nostrand  Reinhold,  New 
York.  1989.  p  145-174,  13  fig,  3  tab,  35  ref. 

Descriptors:  'Geochemistry,  'Groundwater  chem- 
istry, *Karst  hydrology,  'Kentucky,  'Mammoth 
Cave,  'Water  chemistry,  Caves,  Groundwater 
movement,  Karst. 

Karst  aquifers,  more  than  all  others,  are  dynamic 
systems.  There  is  a  continuous  chemical  interaction 
between  the  moving  groundwater  and  the  carbon- 
ate wall  rock.  As  a  result  of  this,  the  internal 
porosity  distribution  and  flow  regimes  of  carbonate 
aquifers  are  continuously  changing  on  a  time  scale 
of  tens  of  thousands  to  millions  of  years.  This 
phenomenon  can  be  contrasted  with  silicate  rock 
aquifers  where  there  is  indeed  an  influence  of  the 
aquifer  wall  rock  on  the  chemistry  of  the  moving 
groundwater,  but  there  is  relatively  little  change  or 
at  best  an  extremely  slow  change  in  permeability  of 
the  aquifer  itself.  Carbonate  aquifers  compensate 
for  this  problem  by  the  accessibility  with  which 
the  various  types  of  water  in  the  flow  system  can 
be  sampled.  From  investigations  of  mostly  the 
input-output  chemistry,  several  hypotheses  have 
been  confirmed:  (1)  both  unsaturated  and  supersa- 
turated water  occur  in  the  vadose  zone;  (2)  water 
discharging  from  the  springs,  even  springs  that 
drain  regional-scale  groundwater  basins,  are  under- 
saturated  with  respect  to  calcite  and  dolomite;  (3) 
although  dilution  and  mixing  effects  dominate  the 


short  time  scale  (days  to  weeks)  fluctuations  in 
spring-water  chemistry,  these  variations  are  super- 
imposed on  an  annual  cycle  controlled  by  rate  of 
carbon  dioxide  generation  and  its  seasonal  varia- 
tion; (4)  the  concept  of  a  'karst  water  type'  or 
'chemical  facies'  is  confirmed;  and  (5)  in  a  very 
approximate  way,  the  chemical  evolution  of  the 
conduit  waters  were  traced  through  the  system. 
Hardness  increases  along  the  flow  path.  In  the 
sequence  from  the  Haney  Springs  on  the  ridge  top 
to  the  vertical  shafts  of  the  Mammoth  Cave 
System,  to  the  regional  springs,  the  carbon  dioxide 
pressure  remained  constant.  In  the  sequence  from 
the  sinking  streams  at  the  southern  margin  of  the 
Sinkhole  Plain  to  the  regional  springs,  the  carbon 
dioxide  partial  pressure  actually  increased.  Both 
sets  of  results  imply  carbon  dioxide  uptake  along 
the  flow  path.  (See  also  W90-08542)  (Lantz-PTT) 
W90-08548 

2L.  Estuaries 


SIMULATING  THE  INDIRECT  EFFECTS  OF 

POWER  PLANT  ENTRAINMENT  LOSSES  ON 

AN  ESTUARTNE  ECOSYSTEM. 

Versar,  Inc.,  Columbia,  MD.  Ecological  Sciences 

and  Analysts  Div. 

For  primary  bibliographic  entry  see   Field   6G. 

W90-07653 


BACTERIAL  PRODUCTION  AND  GROWTH 
RATE  ESTIMATION  FROM  (H3)THYMIDINE 
INCORPORATION  FOR  ATTACHED  AND 
FREE-LIVING  BACTERIA  IN  AQUATIC  SYS- 
TEMS. 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 
de  Microbiologia  e  Inmunologia. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-07692 


EFFECTS  OF  ESTUARTNE  INFAUNA  ON 
SEDIMENT  STABILITY  AND  PARTICLE 
SEDIMENTATION. 

Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-07720 

SALINITY  CHANGES  IN  CHARLESTON 
HARBOR  1922-1987. 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
B.  Kjerfve,  and  K.  E.  Magill. 
Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  116,  No.  2,  p 
153-168,  March/ April  1990.  11  fig,  2  tab,  19  ref. 

Descriptors:  'Charleston  Harbor,  'Diversion,  'Es- 
tuaries, 'Salinity,  'South  Carolina,  Cooper  River, 
Model  studies,   Santee  River,   Stream  discharge. 

Charleston  Harbor,  South  Carolina,  has  undergone 
pronounced  changes  in  salinity  regimes  because  of 
the  diversion  of  the  Santee  River  into  the  Cooper 
River  in  1942  and  redi  version  of  the  Cooper  into 
the  Santee  in  1985.  The  mean  monthly  harbor 
surface  salinity  changed  from  30.1  ppt  to  16.8  ppt 
as  a  result  of  the  diversion,  and  has  again  increased 
to  22.0  since  rediversion.  Postdiversion  monthly 
mean  Cooper  River  discharge  was  418  cu  m/s,  but 
since  rediversion,  the  monthly  mean  discharge  has 
decreased  to  122  cu  m/s  and  become  less  variable. 
Regression  models  for  salinity  variability  in 
Charleston  Harbor  and  Cooper  River  have  been 
developed.  Based  on  these  models,  discharge  alone 
explains  78%  of  the  salinity  variance  during  the 
postdiversion  period,  but  accounts  for  only  1%  of 
the  salinity  variance  after  rediversion  because  of 
the  near  constant  discharge.  Thus,  the  estuary  is 
presently  much  more  susceptible  to  salinity 
changes  due  to  far-field  forcing  from  the  coastal 
ocean.  (Author's  abstract) 
W90-07733 


Fisheries. 

S.  Nakao,  H.  Nomura,  and  M.  K.  B.  A.  Satar. 
Bulletin  of  the  Faculty  of  Fisheries  Hokkaido  Uni- 
versity  HOSGAD,   Vol.   40,   No.   4,   p  203-213, 
November  1989.  6  fig,  3  tab,  13  ref. 

Descriptors:  'Ecosystems,  'Intertidal  areas,  'Mol- 
lusks,  'Population  dynamics,  'Sediment  distribu- 
tion, 'Species  diversity,  Mud  flats,  Polychaetes, 
Population  density,  Statistical  analysis. 

A  quantitative  survey  (12  stations)  of  the  intertidal 
soft  bottom  macrofauna  in  the  Selangor  River  estu- 
ary of  the  peninsular  Malaysian  west  coast  was 
conducted  during  December,  1986.  A  total  of  56 
species  were  collected,  polychaetes  being  the  dom- 
inant group  in  species  number  (46.4%)  and  bivalve 
mollusks  being  the  dominant  group  in  population 
density  (51.1%).  The  correspondence  analysis  per- 
formed with  the  abundance  data  of  the  most  abun- 
dant species  gave  the  ordination  of  three  groups  of 
stations  (concordant  with  the  cluster  analysis  per- 
formed with  the  abundance  data  of  all  species 
collected).  The  group  1  stations  were  distributed  in 
the  middle  of  the  area  surveyed  and  were  dominat- 
ed by  the  commercially  important  Anadara  grano- 
sa  and  Diogenes  sp.  The  group  2  stations,  in  the 
lower  part  of  the  estuary,  were  predominated  by 
four  species  of  polychaetes,  and  the  group  3  sta- 
tions were  restricted  to  the  upper  part  of  the 
estuary  and  were  dominated  by  one  species  of  both 
the  family  Lyonsiidae  and  the  family  Ocypodidae. 
The  ordination  of  stations  by  correspondence  anal- 
ysis (concordant  with  the  cluster  analysis)  is  funda- 
mentally defined  by  coarse  sand,  medium  sand, 
very  fine  sand  and  silt-clay  percentage.  Between 
the  three  faunal  groups,  significant  differences  in 
sedimentological  variables  were  detected.  Group  1 
was  found  in  the  habitat  with  a  high  proportion  of 
very  fine  sand  to  silt-clay,  Group  2  was  found  in 
the  area  containing  a  relatively  high  proportion  of 
coarse  sand  and  medium  sand  to  silt-clay  and 
Group  3  was  found  in  the  habitat  with  a  silty 
substratum.  A  suitable  proportion  of  very  fine  sand 
to  silt-clay  and  without  a  coarse  sand  fraction  such 
as  the  distribution  area  of  the  Anadara  type  com- 
munity. If  the  large  number  of  Anadara  granosa  as 
the  dominant  species  of  this  community  type  indi- 
cates a  high  survival  of  its  spats,  the  sedimentary 
environment  described  here  may  be  suitable  for 
sowing  cockle  spats.  (Author's  abstract) 
W90-07819 


TRANSPORT  PREDICTION  IN  PARTIALLY 
STRATIFIED  TIDAL  WATER. 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

J.  D.  Wang,  A.  F.  Blumberg,  H.  L.  Butler,  and  P. 
Hamilton. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  116,  No.  3,  p  380-396,  March  1990. 
38  ref,  4  append. 

Descriptors:  'Hydrodynamics,  'Mathematical 
models,  'Solute  transport,  'Tidal  hydraulics, 
•Tidewater,  Classification,  Decision  making. 

The  essentials  of  hydrodynamic  model  application 
techniques  and  necessary  supporting  data  are  given 
for  the  situation  of  a  partially  stratified  water  body. 
The  presentation  is  aimed  at  improving  numerical 
predictions  of  tidal  hydrodynamics,  and  is  oriented 
toward  somewhat  experienced  modelers.  The  sub- 
jects are  arranged  in  the  order  in  which  they 
ideally  would  be  addressed  during  the  execution  of 
a  study:  hydrodynamic  classification~on  the  basis 
of  river  flow,  water  surface  elevations,  wind,  cur- 
rent, and  salinity  records;  model  selection-primari- 
ly  dictated  by  its  process-simulation  capabilities 
and  operational  cost;  model  adaptation,  model  test- 
ing and  calibration;  and  model  verification  and 
application.  To  encourage  their  use,  it  is  recom- 
mended that  providing  a  quantitative  measure 
when  comparing  model  data  with  observed  data  be 
a  condition  for  publication.  (Brunone-PTT) 
W90-07831 


MACROBENTHOS  AND  SEDIMENTARY  EN- 
VIRONMENTS IN  A  MALAYSIAN  INTERTI- 
DAL MUDFLAT  OF  THE  COCKLE  BED. 

Hokkaido   Univ.,   Hakodate   (Japan).    Faculty   of 


INTERFACIAL  MIXING  DRIVEN  BY  MEAN 
SHEAR  AND  OSCILLATING  GRID. 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 
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Engineering. 

J.  F.  Atkinson,  and  S.  B.  Wolcott. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  116,  No.  3,  p  397-414,  March  1990. 

5  fig,  25  ref,  2  append. 

Descriptors:  'Density  stratification,  'Energy 
sources,  'Mean  shear,  'Mixing,  'Model  studies, 
'Oscillating  grid,  Entrainment,  Mathematical 
models,  Shear  tests. 

Much  work  is  done  to  understand  the  mixing  proc- 
esses at  a  density  interface.  Laboratory  studies 
commonly  rely  on  experiments  where  entrainment 
is  driven  by  either  a  mean  shear  or  a  vertically 
oscillating  grid.  Although  these  experiments  pro- 
vide useful  results,  neither  of  these  setups  is  com- 
pletely representative  of  conditions  in  natural 
water  bodies.  A  study  was  conducted  to  investi- 
gate a  more  general  situation  where  the  relative 
magnitudes  of  mixing  generated  by  these  two 
sources  of  energy  are  varied  in  order  to  understand 
better  the  differences  in  entrainment  results  report- 
ed for  the  two  different  kinds  of  experiments.  A 
semiempirical  model  was  developed,  based  primar- 
ily on  energy  considerations,  which  accounts  di- 
rectly for  the  mixing  energy  introduced  by  wind, 
friction  or  other  energy  sources.  In  particular,  the 
model  directly  incorporates  the  two  sources  of 
mixing  energy  associated  with  the  oscillating  grid 
and  shear  production.  A  major  goal  was  to  devel- 
op a  means  of  incorporating  results  from  both 
mean  shear  and  grid  experiments  into  a  common 
entrainment  model,  based  primarily  on  energy  con- 
siderations. An  advantage  of  the  approach  is,  that 
it  is  able  to  account  for  mean  motions  not  necessar- 
ily produced  by  wind.  The  main  disadvantage  is 
that  both  mean  and  rms  velocity  values  would 
have  to  be  measured  in  order  to  apply  to  the  model 
directly.  In  most  field  situations  only  the  wind 
velocity  is  known,  from  which  the  friction  velocity 
may  be  calculated  and  used  to  characterize  the 
transfer  of  energy  at  the  air/water  interface.  The 
friction  velocity  then  becomes  a  convenient  veloci- 
ty scale  for  the  entrainment  model.  The  model 
igrees  well  with  the  data  and  with  the  data  from  a 
previous  wind-mixing  experiment.  (Brunone-PTT) 
W90-07832 


EFFECTS  OF  RIVER  DISCHARGE  AND  HIGH- 
ITDE  STAGE  ON  SALINITY  INTRUSION  IN 
rHE  WEEKI  WACHEE,  CRYSTAL,  AND 
WITHLACOOCHEE  RIVER  ESTUARIES, 
SOUTHWEST  FLORIDA. 

3eological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

D.  K.  Yobbi,  and  L.  A.  Knochenmus. 
Available  from  Books  and  Open-File  Report  Sec- 
ion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4116, 
Dctober  1989.  75p,  40  fig,  1 1  tab,  29  ref. 

Descriptors:  'Crystal  River,  'Estuaries,  'Florida, 
'Saline  water  intrusion,  'Weeki  Wachee  River, 
'Withlacoochee  River,  Regression  analysis. 

rhe  Weeki  Wachee,  Crystal,  and  Withlacoochee 
Rivers  are  coastal  streams  flowing  into  the  Gulf  of 
VIexico  that  may  be  affected  by  either  future  sur- 
face water  or  groundwater  withdrawals.  Reduc- 
ion  of  river  discharge  will  affect  the  upstream 
:xtent  of  saltwater  intrusion  in  the  rivers;  however, 
inder  certain  reduced  low-flow  discharges,  the 
estimated  change  in  upstream  extent  of  saltwater 
ntrusion  is  on  the  order  of  several  tenths  of  a  mile 
md  frequently  is  within  the  range  of  predicted 
;rror.  Data  on  flow,  tides,  and  salinity  describe  the 
physical  characteristics  of  the  Weeki  Wachee, 
Crystal,  and  Withlacoochee  River  systems.  Verti- 
:al  and  longitudinal  salinity  profiles  indicate  that 
lalinity  of  the  rivers  increases  downstream  and 
varies  substantially  at  any  given  location.  The 
Weeki  Wachee  River  system  is  the  best  mixed  of 
he  three.  The  Crystal  River  system  exhibited  the 
lext  best  mixed  system,  and  the  Withlacoochee 
liver  system  exhibited  the  most  variation  in  its 
alinity  regime.  The  daily  maximum  upstream 
sxtent  of  salinity  intrusion  is  described  by  multiple 
inear-regression  analysis  based  on  daily  mean 
itreamflow  of  each  river  and  high-tide  stage  of  the 
{ulf.  Trie  equations  are  used  to  show  the  effects  of 
lischarge  on  the  daily  maximum  upstream  extent 
)f  salinity  intrusion  in  the  rivers.  (USGS) 


W90-07842 


SIZE-SELECTIVE  GRAZING  ON  BACTERIA 
BY  NATURAL  ASSEMBLAGES  OF  ESTUA- 
RINE  FLAGELLATES  AND  CILIATES. 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 

de  Microbiologia  e  Inmunologia. 

J.  M.  Gonzalez,  E.  B.  Sherr,  and  B.  F.  Sherr. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  3,  p  583-589,  March  1990. 

4  fig,  3  tab,  35  ref.  NSF  Grants  OCE-8700456  and 

OCE-8823091. 

Descriptors:  'Estuaries,  'Estuarine  environment, 
'Flagellates,  'Marine  bacteria,  'Population  dy- 
namics, 'Protozoa,  Enteric  bacteria,  Microbiologi- 
cal studies. 

The  small  average  cell  size  of  in  situ  bacterioplank- 
ton,  relative  to  cultured  cells,  has  been  suggested 
to  be  at  least  partly  a  result  of  selection  of  larger- 
sized  cells  by  bacterivorous  protozoa.  This  study 
determined  the  relative  rates  of  uptake  of  fluores- 
cence-labeled bacteria  (FLB),  of  various  cell  sizes 
and  cell  types,  by  natural  assemblages  of  flagellates 
and  ciliates  in  estuarine  water.  Calculated  clear- 
ance rates  of  bacterivorous  flagellates  had  a  highly 
significant,  positive  relationship  with  size  of  FLB, 
over  a  range  of  average  biovolume  of  FLB  of  0.03 
to  0.08  cu  microns.  Bacterial  cell  type  or  shape  per 
se  did  not  appear  to  affect  flagellate  clearance 
rates.  The  dominant  size  classes  of  flagellates 
which  ingested  all  types  of  FLB  were  3-micron  to 
4-micron  cells.  Ciliates  also  showed  a  general  pref- 
erence for  larger-sized  bacteria.  However,  ciliates 
ingested  a  gram-positive  enteric  bacterium  and  a 
marine  bacterial  isolate  at  higher  rates  than  they 
did  a  similarly  sized,  gram-negative  enteric  bacteri- 
um or  natural  bacterioplankton,  respectively.  From 
the  results  of  an  experiment  designed  to  test 
whether  the  addition  of  a  preferentially  grazed 
bacterial  strain  stimulated  clearance  rates  of  natu- 
ral bacterioplankton  FLB  by  the  ciliates,  it  was 
hypothesized  that  measured  differences  in  rates  of 
FLB  uptake  were  due  instead  to  differences  in 
effective  retention  of  bacteria  by  the  ciliates.  In 
general,  clearance  rates  for  different  FLB  varied 
by  a  factor  of  2  to  4.  Selective  grazing  by  protozoa 
of  larger  bacterioplankton  cells,  which  are  general- 
ly the  cells  actively  growing  or  dividing,  may  in 
part  explain  the  small  average  cell  size,  low  fre- 
quency of  dividing  cells,  and  low  growth  rates 
generally  observed  for  assemblages  of  suspended 
bacteria.  (Author's  abstract) 
W90-07864 


BACTERIOPLANKTON  AND  ORGANIC 
CARBON  DYNAMICS  IN  THE  LOWER  MESO- 
HALINE  CHESAPEAKE  BAY. 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy 

R.  B.  Jonas,  and  J.  H.  Tuttle. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  3,  p  747-757,  March  1990. 
6  fig,  4  tab,  29  ref.  NOAA  Grant  R1MG-DO-88-2. 

Descriptors:  'Aquatic  bacteria,  'Bacterioplankton, 
•Chesapeake  Bay,  'Cycling  nutrients,  'Estuarine 
environment,  'Organic  carbon,  Biochemical 
oxygen  demand,  Biomass,  Nitrogen,  Organic 
matter,  Oxygen  balance,  Phytoplankton,  Seasonal 
variation. 

The  mesohaline  portion  of  the  Chesapeake  Bay  is 
subject  to  annual  summertime  hypoxia  and  anoxia 
in  waters  beneath  the  pycnocline.  The  dissolved 
oxygen  deficit  is  directly  related  to  salinity-based 
stratification  of  the  water  column  in  combination 
with  high  levels  of  autochthonously  produced  or- 
ganic matter  and  a  very  high  abundance  of  meta- 
bolically  active  bacteria.  Throughout  the  water 
column  in  the  lower,  mesohaline  part  of  the  bay, 
between  the  Potomac  and  Rappahannock  rivers, 
near  the  southern  limit  of  the  mainstem  anoxia, 
bacterial  abundance  often  exceeded  1  million  cells 
per  ml  and  bacterial  production  exceeded  7  billion 
cells/L/day  during  the  summer.  Bacterial  biomass 
averaged  34%  (range,  16-126%)  of  the  phytoplank- 
ton biomass  in  summer.  These  values  are  equal  to 
or  greater  than  those  found  farther  north  in  the 
bay,   where   the  oxygen  deficit   is  more  severe. 


Estuaries — Group  2L 

Seasonal  variations  in  bacterial  abundance  and  pro- 
duction were  correlated  with  phytoplankton  bio- 
mass (lag  time,  7-14  days),  particulate  organic 
carbon  and  nitrogen,  and  particulate  biochemical 
oxygen  demand  (BOD)  in  spring;  but  during 
summer,  they  were  significantly  correlated  only 
with  dissolved  BOD.  During  summer,  dissolved 
BOD  can  account  for  50-60%  of  the  total  BOD 
throughout  the  water  column  and  80%  in  the 
bottom  waters.  There  is  a  clear  spring-summer 
seasonal  shift  in  the  production  of  organic  matter 
and  in  the  coupling  of  bacteria  and  autochthonous 
organic  matter.  The  measurement  of  dissolved, 
microbially  labile  organic  matter  concentrations  is 
crucial  in  understanding  the  trophic  dynamics  of 
the  lower  mesohaline  part  of  the  bay.  The  absolute 
levels  of  organic  matter  in  the  water  column  and 
the  bacterial-organic  carbon  relationships  suggest 
that  a  lower  bay  source  of  organic  matter  fuels  the 
upper  mesohaline  bay  oxygen  deficits.  (Author's 
abstract) 
W90-07867 


EPIPHYTE  COMMUNITY  OF  MANGROVE 
ROOTS  IN  A  TROPICAL  ESTUARY:  DISTRI- 
BUTION AND  BIOMASS. 

Center  for  Energy  and   Environment   Research, 

Mayaguez,  PR. 

C.  Rodriguez,  and  A.  W.  Stoner. 

Aquatic  Botany  AQBODS,  Vol.  36,  No.  2,  p  117- 

126,  February  1990.  2  fig,  5  tab,  19  ref.  NOAA 

Grant  R/A-01-2;  NSF  Grant  R-II-8610677. 

Descriptors:  'Epiphytes,  'Estuaries,  'Estuarine 
environment,  'Mangrove  swamps,  Biomass, 
Laguna  Joyuda,  Leaf  litter,  Puerto  Rico,  Roots, 
Species  diversity. 

The  algal  community  associated  with  roots  of  the 
red  mangrove  (Rhizophora  mangle),  bordering 
Laguna  Joyuda  estuary  in  Puerto  Rico  was  investi- 
gated during  June  and  July  1986.  With  a  total  of  8 
macroalgal  species  collected,  species  richness  in 
the  lagoon  was  low  relative  to  other  mangrove 
epiphyte  communities  in  the  Caribbean.  The  varia- 
tion in  species  composition  and  biomass  was  relat- 
ed to  distance  from  shore,  distance  from  the  la- 
goon's inlet,  freshwater  sources  and  degree  of  shel- 
ter. A  total  algal  biomass  for  the  lagoon  of  74,200 
kg  dry  weight  (DW)  was  similar  to  the  total  annual 
leaf  litterfall  from  the  Rhizophora  fringe  (93,100 
DW),  explaining  the  dominance  of  algal  food  webs 
in  Laguna  Joyuda.  (Author's  abstract) 
W90-07871 


YEAR-TO-YEAR  VARIATION  IN  PEAK 
ABOVE-GROUND  BIOMASS  OF  SIX  SALT- 
MARSH  ANGIOSPERM  COMMUNITIES  AS 
RELATED  TO  RAINFALL  DEFICIT  AND  IN- 
UNDATION FREQUENCY. 
Delta  Inst,  for  Hydrobiological  Research,  Yerseke 
(Netherlands). 

J.  de  Leeuw,  H.  Olff,  and  J.  P.  Bakker. 
Aquatic  Botany  AQBODS,  Vol.  36,  No.  2,  p  139- 
151,  February  1990.  3  fig,  4  tab,  50  ref. 

Descriptors:  'Aquatic  plants,  'Drought,  'Saline 
soils,  'Salt  marshes,  'Spartina,  'Wetlands,  Bio- 
mass, Salinity,  Seasonal  variation,  Soil  water. 

Peak  above-ground  biomass  of  6  annually  mown 
salt-marsh  angiosperm  communities  was  measured 
over  a  13-year  period.  Top  soil  salinity  and  soil 
moisture  content  in  the  6  communities  were  meas- 
ured during  two  dry  years.  Over  the  13-year 
period  the  communities  showed  a  synchronous  pat- 
tern in  peak  biomass.  Year-to-year  variation  in  this 
biomass  could  be  explained  by  the  rainfall  deficit 
during  the  growing  season,  while  inundation  fre- 
quency did  not  contribute  to  the  regression  model. 
Higher  shoot  densities  have  been  reported  for 
Spartina  alterniflora  following  irrigation  with 
freshwater,  but  above-ground  biomass  was  not  in- 
creased. This  lack  of  response  to  S.  alterniflora 
marshes  to  irrigation  may  be  related  to  the  fact  that 
they  occur  between  mean  high  water  and  mean 
low  water  level,  whereas  the  marshes  studies  are 
located  well  above  the  mean  high  water  level.  At 
tidal  elevations  below  mean  high  water,  fluctua- 
tions in  soil  salinity  are  strongly  related  to  the 
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salinity  of  the  inundation  waters  and  not  to  the 
rainfall  deficit  prior  to  soil  sampling.  A  reversal  of 
these  relationships  occurs  above  the  mean  high 
water  level.  Hence  the  influence  of  the  rainfall 
deficit  during  the  growing  season  on  the  above- 
ground  biomass  accumulated  would  increase  with 
tidal  elevation,  upper  marshes  being  more  sensitive 
than  lower  marshes.  This  is  confirmed  by  the  high 
coefficient  of  variation  of  peak  above-ground  bio- 
mass reported  in  this  study  (31-62%)  compared 
with  the  low  value  (9.1%  estimated  from  a  graph) 
reported  for  S.  alterniflora  marshes  studied  over  a 
13-year  period.  Climatically  induced  year-to-year 
variation  in  soil  conditions  was  held  responsible  for 
the  observed  year-to-year  variation  in  peak  above- 
ground  biomass.  (Sand-PTT) 
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EFFECTS  OF  NUTRIENT  AND  LITTER  MA- 
NIPULATIONS ON  THE  NARROW-LEAVED 
CATTAIL,  TYPHA  ANGUSTIFOLIA  L. 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

T  E  Jordan,  D.  F.  Whigham,  and  D.  L.  Correll. 

Aquatic  Botany  AQBODS,  Vol.  36,  No.  2,  p  179- 

191,  February  1990.  4  fig,  1  tab,  48  ref.  NSF  grant 

BSR-8316948. 

Descriptors:  *Cattails,  *Cycling  nutrients,  'Litter, 
•Nitrogen,  *Phosphorus,  *Tidal  marshes,  *Wet- 
lands,  Ammonium  phosphate,  Biomass,  Insect  in- 
festation, Salinity. 

The  effects  of  altering  litter  and  nutrient  loading 
on  above-ground  production,  nutrient  content  and 
borer  infestation  of  Typha  angustifolia  were  stud- 
ied with  a  3-year  field  experiment.  In  replicated 
plots,  litter  was  either  removed,  replaced  with 
plastic  strips  (pseudolitter),  increased  3-fold  or  left 
unaltered.  One  set  of  plots  received  fortnightly 
surface  applications  of  ammonium  phosphate  solu- 
tion at  a  rate  totaling  65  g  N/sq  m  and  72  g  P/sq  m 
annually.  Peak  above-ground  biomass  was  in- 
creased by  nutrient  addition,  except  in  the  third 
year  of  the  experiment  when  peak  biomass  in  all 
plots  was  low,  possibly  due  to  high  salinity  that 
year.  The  nutrient  additions  also  decreased  the  rate 
of  flowering,  increased  concentrations  of  N  and  P 
in  plant  tissues,  and  increased  the  frequency  of 
shoot  infestation  by  boring  noctuid  larvae.  The 
effects  of  the  litter  manipulations  seem  to  be  attrib- 
utable to  the  physical  structure  of  the  litter  layer 
rather  than  the  decomposition  process.  Plots  with 
neither  litter  nor  pseudolitter  showed  enhanced 
incorporation  of  added  N  and  P  in  fruits,  and  were 
colonized  by  the  herbaceous  dicotyledons  Lilaeop- 
sis  chinensis  and  Pluchea  purpurascens.  Plots  re- 
ceiving extra  litter  developed  a  litter  layer  thick 
enough  to  suppress  the  growth  of  Typha  in  the 
third  year.  (Author's  abstract) 
W90-07873 


nature  of  the  tide  changes  with  distance  from  the 
head  of  the  gulf.  Near  the  head,  the  tide  behaves  as 
a  standing  wave:  the  phase  is  almost  constant  in 
this  region  and  the  tidal  currents  lead  elevations  by 
90  deg.  Near  the  entrance  to  the  gulf,  the  semi- 
diurnal tide  behaves  more  as  a  progressive  wave: 
there  is  a  regular  change  in  phase  of  elevation  with 
distance  and  the  phase  difference  between  current 
and  elevation  is  reduced.  It  was  shown  here  that 
this  behavior  can  be  understood  in  terms  of  a 
simple  conceptual  model  whereby  friction  causes 
the  amplitude  of  the  tidal  wave  to  diminish  expon- 
entially with  distance  travelled.  Near  the  gulf 
head,  the  incident  and  reflected  waves  are  of  simi- 
lar amplitude,  and  a  standing  wave  is  produced. 
Further  from  the  head,  the  incident  wave  is  con- 
siderably larger  then  the  reflected  wave  and  the 
resulting  wave  is  predominantly  progressive.  The 
observations  presented  are  in  good  agreement  with 
this  model  if  the  tidal  wave  amplitude  is  allowed  to 
fall  by  1/e  for  every  wavelength  travelled.  This 
decay  in  wave  amplitude  implies  a  rate  of  energy 
loss  in  the  region  (for  the  M2  tide)  of  135  MW,  a 
figure  which  is  consistent  with  an  independent 
estimate  of  energy  dissipation.  (Geiger-PTT) 
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FLUORITE  IN  RECENT  SEDIMENTS  AS  A 
TRAP  OF  TRACE  METAL  CONTAMINANTS 
IN  AN  ESTUARINE  ENVIRONMENT. 

Israel  Oceanographic  and  Limnological  Research 

Ltd.,  Haifa. 

For  primary  bibliographic  entry  see  Field  5B. 
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TIDAL  PROGRESSION  IN  A  NEAR-RESO- 
NANT SYSTEM -A  CASE  STUDY  FROM 
SOUTH  AUSTRALIA. 

University  Coll.  of  North  Wales,  Menai  Bridge. 

School  of  Ocean  Sciences. 

D.  G.  Bowers,  and  G.  W.  Lennon. 

Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 

Vol  30,  No.  1,  p  17-34,  January  1990.  7  fig,  5  tab,  9 

ref. 

Descriptors:  'Australia,  'Estuaries,  *Gulfs,  *Tidal 
amplitude,  'Tides,  Bays,  Case  studies.  Energy 
transfer,  Friction,  Gulf  St  Vincent,  Mathematical 
models. 

Detailed  observations  were  made  of  the  tide  in  a 
shallow  Southern  Hemisphere  gulf,  the  Gulf  St. 
Vincent,  a  negative  or  inverse  estuary  serving  Ad- 
elaide, Australia.  The  gulf  is  close  to  quarter-wave 
resonance    with    the    semi-diurnal    tide,    but    the 


PRIMARY  PRODUCTIVITY  OF  ANGIO- 
SPERM  AND  MACROALGAE  DOMINATED 
HABITATS  IN  A  NEW  ENGLAND  SALT 
MARSH:  A  COMPARATIVE  ANALYSIS. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
C.  T.  Roman,  K.  W.  Able,  M.  A.  Lazzari,  and  K. 
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Descriptors:  *Algae,  *Macrophytes,  *Marsh 
plants,  *Nauset  Marsh,  'Primary  productivity, 
•Salt  marshes,  'Wetlands,  Biomass,  Comparison 
studies,  Habitats,  Intertidal  areas,  Massachusetts, 
Mud  flats. 

Net  primary  productivity  estimates  were  made  for 
the  major  macrophyte  dominated  habits  of  the 
Nauset  Marsh  system,  Cape  Cod,  Massachusetts. 
Above-ground  primary  productivity  of  short  form 
Spartina  alterniflora,  the  dominant  habitat  of  the 
system,  was  664  gm/sq  m/yr.  Productivity  of  the 
other  dominant  angiosperm  (Zostera  marina)  was 
estimated  to  range  from  444-987  gm/sq  m/yr.  The 
marsh  creekbank  habitat  was  dominated  by  an 
intertidal  zone  of  fucoid  algae  (Ascophyllum  nodo- 
sum ecad.  scorpioides,  1179  gm/sq  m/yr;  Fucus 
vesiculosus,  426  gm/sq  m/yr),  mixed  intertidal  fila- 
mentous algae  (91  gm/sq  m/yr),  and  a  subtidal 
zone  of  assorted  macroalgae  (68  gm/sq  m/yr). 
Intertidal  mudflats  were  dominated  by  Cladophora 
gracilis,  with  net  production  ranging  from  59-637 
gm/sq  m/yr.  These  angiosperm  and  macrophyte 
dominated  habitats  produce  over  3  million  kg/yr 
of  biomass  (1.2  million  kg  carbon/yr).  Twenty- 
eight  percent  of  this  carbon  production  is  derived 
from  the  Zostera  and  macroalgae  habitats.  Al- 
though S.  alterniflora  is  considered  the  major  ma- 
crophyte primary  producer  in  Nauset  Marsh  and 
other  north  temperate  salt  marshes,  it  is  concluded 
that  other  habitats  also  contribute  significantly  to 
total  system  carbon  production.  (Author's  abstract) 
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METAL  CONCENTRATIONS  IN  TISSUES  OF 
SPARTINA  ALTERNIFLORA  (LOISEL.)  AND 
SEDIMENTS  OF  GEORGIA  SALT  MARSHES. 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
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W90-07890 

PETROLEUM  HYDROCARBONS  IN  THE 
SURFACE  WATER  OF  TWO  ESTUARIES  IN 
THE  SOUTHEASTERN  UNITED  STATES. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Chemis- 
try. 
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EXPERIMENTAL  STUDIES  ON  THE  SURVIV- 
AL OF  FECAL   BACTERIAL   FROM   URBAN 


SEWAGE  IN  SEAWATER  (ETUDE  EXPERI- 
MENTALE  DE  LA  DECROISSANCE  DES  BAC- 
TERIES  FECALES  EN  MILIEU  MARIN  QUAN- 
TIFICATION, FACTEURS  IMPLIQUES). 

Fondation   Oceanographique   RICARD,    BP    39, 

13762  Les  Milles  Cedex,  France. 
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APPLICATION  OF  THE  COMMUNITY  DEG- 
RADATION INDEX  TO  SOUTH  AFRICAN  ES- 
TUARIES. 

National    Inst,    for    Water    Research,    Congella 

(South  Africa).  Natal  Regional  Lab. 
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RELATIONSHIP  BETWEEN  FEEDING  INCI- 
DENCE AND  VERTICAL  AND  LONGITUDI- 
NAL DISTRIBUTION  OF  RAINBOW  SMELT 
LARVAE  (OSMERUS  MORDAX)  IN  A  TURBID 
WELL-MIXED  ESTUARY. 
Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
J.  Dauvin,  and  J.  J.  Dodson. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
60,  No.  1/2,  p  1-12,  February  1990.  4  fig,  7  tab,  17 
ref. 

Descriptors:  'Estuaries,  'Feeding  rates,  'Fish  pop- 
ulations, 'Smelt,  Fish  food  organisms,  Larvae,  Life 
history  studies,  Population  density,  Predation,  Size 
classes,  Spatial  distribution,  St  Lawrence  Estuary, 
Turbidity,  Vertical  distribution,  Zooplankton. 

The  hypothesis  that  the  active  vertical  migration 
of  the  larvae  of  anadromous  rainbow  smelt  (Os- 
merus  mordax)  observed  in  the  turbid,  well-mixed 
portion  of  the  St.  Lawrence  Estuary  is  an  adapta- 
tion to  improve  feeding  incidence  by  retaining 
larvae  in  productive,  up-estuary  waters  was  tested. 
The  vertical  distribution,  diet,  and  feeding  inci- 
dence of  larvae  of  three  length  classes  over  four 
tidal  cycles  at  each  of  3  stations  located  along  the 
longitudinal  axis  of  the  upstream  portion  of  the 
estuary  was  documented.  The  percentage  of  smelt 
larvae  with  gut  contents  increased  with  larval 
length  and  with  distance  upstream  for  all  three 
length  classes.  Vertical  migrations  of  larvae  were 
not  related  to  feeding  incidence  in  the  vertical 
plane,  except  in  the  case  of  the  smallest  length 
class,  indicating  that  active  vertical  migrations 
were  not  behavioral  responses  to  vertical  changes 
in  prey  availability.  The  predominance  of  calanoid 
copepods  and  freshwater  cladocerans  in  the  diets 
of  larvae  with  the  highest  feeding  frequencies  and 
the  predominance  of  mysids  in  the  diets  of  larvae 
with  the  lowest  feeding  frequencies  suggested  that 
larvae  were  more  successful  feeding  on  copepods 
and  cladocerans  than  on  the  larger  mysids.  Appar- 
ent tidal  rhythmicity  in  diet  and  feeding  success 
was  largely  due  to  the  tidal  displacement  of  water 
masses  at  fixed  sampling  stations.  Feeding  inci- 
dence at  the  two  sampling  stations  situated  within 
the  maximum  turbidity  zone  was  greatest  in  larvae 
advected  from  upstream  at  the  end  of  ebbing  tide. 
It  was  concluded  that  active  vertical  migration  of 
smelt  larvae  is  an  adaptation  to  maximize  the  longi- 
tudinal retention  of  high  densities  of  larvae  in  a 
zone  of  high  prey  biomass.  (Author's  abstract) 
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UTILDIATION  OF  FLOATING  MANGROVE 
LEAVES  AS  A  TRANSPORT  MECHANISM  OF 
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Descriptors:  'Crustaceans,  'Ecosystems,  'Man- 
grove trees,  'Population  dynamics,  'Species  com- 
position, Costa  Rica,  Larvae,  Migration,  Predation, 
Recruitment,  Tides. 

Floating  mangrove  leaves  with  associated  orga- 
nisms   were   sampled    approximately   every   two 
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iouts  over  four  consecutive  tidal  cycles  from  1  to 
December  1987  in  the  estuary  of  Punta  Morales, 
Julf  of  Nicoya,  Costa  Rica.  Crabs  were  the  pre- 
lominant  animals  collected  (77.8%),  followed  by 
hrimps,  fishes,  and  other  crustaceans.  The  four 
aost  abundant  decapod  crustacean  taxa  found  at- 
iched  to  the  leaves  were  Uca,  Callinectes,  Pen- 
eus,  and  Macrobrachium.  Megalopal  and  juvenile 
Cages  of  decapods,  clingfish,  Tomicodon  sp.,  as 
tell  as  amphipods  and  isopods,  were  attached  to 
he  drifting  leaves.  Organisms  were  significantly 
lore  numerous  during  flood  than  ebb;  mean  total 
umber  of  individuals  per  leaf  was  one  order  of 
lagnitude  greater  during  incoming  than  during 
utgoing  tide  (2.3  versus  0.1).  This  transport  mech- 
nism  may  minimize  both  the  risk  of  predation  and 
tie  energy  required  to  immigrate  into  the  pre- 
:rred  habitat.  This  strategy  may  be  important  for 
ecruitment  of  crabs  and  shrimps  in  mangrove 
cosystems.  (Author's  abstract) 
V90-07940 


:ffect  of  variable  NUTRIENT  supply 
>N  FATTY  ACID  COMPOSITION  OF  PHYTO- 
LANKTON  GROWN  IN  AN  ENCLOSED  EX- 
ERIMENTAL  ECOSYSTEM. 

istitut  National  de  la  Recherche  Scientifique,  Ri- 

louski  (Quebec).  Centre  d'Oceanologia. 
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larine  Ecology  Progress  Series  MESEDT,  Vol. 
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tescriptors:  *Algal  growth,  'Ecosystems,  'Estua- 
ne  environment,  *Limiting  nutrients,  'Phyto- 
lankton,  •Plant  physiology,  Acclimation,  Fatty 
:ids,  Plant  nutrients,  Species  composition,  Zoo- 
lankton. 

lutdoor  experimental  tanks  were  used  to  simulate 
bytoplankton  blooms  in  natural  seawater  from  the 
»y  of  Villefranche-sur-Mer  (France)  during 
larch- April  1984.  External  temperature  and  light 
itensity  were  respectively  monitored  every  4 
aurs  and  daily.  Nutrient  conditions  were  followed 
lily  and  maintained  by  a  cycle  of  dilutions  with 
esh  enriched  seawater.  Six  different  cycles  of 
bytoplankton  production  were  followed.  They 
iffered  by  the  dilution  rates  used.  Nutrient  uptake, 
bytoplankton  composition,  biochemical  composi- 
on  and  detailed  lipid  composition  of  the  phyto- 
tankton  were  followed  throughout  each  growth 
Kcle.  Results  showed  a  clear  difference  between 
le  first  cycle,  which  lasted  7  days,  and  subsequent 
les,  which  lasted  only  from  27  to  51  hours.  In 
nns  of  species  composition,  the  initial  body  of 
ater  comprised  a  complex  assemblage  of  species 
lagellates,  diatoms,  dinoflagellates,  microzoo- 
ankton)  which  were  gradually  replaced  by  a 
immunity  of  diatoms.  Total  fatty  acid  changes 
fleeted  the  progressive  changes  in  species  com- 
isition  and  to  a  minor  extent  the  nutrient  regime, 
utrient  regime  affected  essentially  the  neutral 
jid  composition  while  changes  in  physiological 
ate  were  reflected  in  the  polar  lipid  composition, 
robable  light  limitation  during  the  fourth  growth 
rcle  may  explain  some  of  the  changes  in  the  fatty 
:id  composition.  In  all  cases,  transient  saturation- 
saturation  processes  of  the  membrane  lipids 
ems  at  the  heart  of  the  acclimation  dynamics, 
luthor's  abstract) 
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HANGES  IN  HARD  BOTTOM  COMMUNI- 
1ES  RELATED  TO  BOAT  MOORING  AND 
RIBUTYLTIN  IN  SAN  DIEGO  BAY:  A  NATU- 
AL  EXPERIMENT. 
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UDENCE  FOR  SEDIMENTING  PARTICLES 
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MULTIVARIATE  APPROACHES  TO  THE 
VARIATION  IN  PHYTOBENTHIC  COMMUNI- 
TIES AND  ENVIRONMENTAL  VECTORS  IN 
THE  BALTIC  SEA. 

Stockholm  Univ.  (Sweden).  Dept.  of  Zoology. 
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Marine  Ecology  Progress  Series  MESEDT,  Vol. 
60,  No.  1/2,  p  169-184,  February  1990.  8  fig,  2  tab, 
80  ref. 

Descriptors:  'Baltic  Sea,  *Benthic  environment, 
•Benthic  flora,  'Ecosystems,  'Multivariate  analy- 
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terns, Performance  evaluation,  Species  composi- 
tion, Water  depth,  Wave  exposure. 

Quantitative  data  on  plant  and  animal  distribution, 
biomass  and  environmental  data  from  vegetation- 
covered  bottoms  in  the  northern  Baltic  proper  are 
analyzed  with  numerical  methods  used  in  modern 
terrestrial  vegetation  analysis.  The  main  aim  of 
these  multivariate  analyses  is  to  correlate  environ- 
mental factors  with  detected  patterns  of  species 
distribution.  As  the  material  had  already  been  ana- 
lyzed by  conventional  techniques,  an  evaluation  of 
the  multivariate  analyses  was  possible.  They 
proved  to  be  of  good  help  in  interpreting  large 
data  sets  from  phytobenthic  communities.  The 
analyses  stress  the  importance  of  depth,  bottom 
type,  and  wave  exposure,  in  order  of  decreasing 
importance,  as  the  m<.jor  factors  ruling  the  ob- 
served zonation  pattern.  In  contrast  with  true 
marine  ecosystems,  biotic  interactions  seem  to  be 
of  minor  importance  for  the  establishment  of  large- 
scale  zonation  of  phytobenthos  in  the  Baltic  Sea. 
(Author's  abstract) 
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BENTHIC  INVERTEBRATE  COMMUNITY  OF 
A  SOUTHERN  CAPE  ESTUARY:  STRUCTURE 
AND  POSSD3LE  FOOD  SOURCES. 
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Descriptors:  'Benthic  fauna,  'Ecosystems,  *Eco- 
types,  'Estuaries,  'Food  chains,  'Invertebrates, 
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Africa. 

Cluster  analysis  of  invertebrate  communities  in  the 
Swartvlei  estuary  revealed  that  vegetated  (Zostera 
capensis)  sites  were  distinct  from  unvegetated 
ones.  Indicator  species  for  the  eelgrass  group  in- 
cluded Melita  zeylinaca,  Loripes  clausus,  Natica 
tecta,  and  Palaemon  pacificus,  whereas  those  for 
bare  sand  community  were  Urothoe  pulchella,  Cal- 
lianassa  kraussi,  Iphinoe  truncata,  and  Pontoge- 
loides  latipes.  Infaunal  bivalves  comprised  over 
60%  of  the  invertebrate  biomass  at  Zostera  sites 
but  less  than  5%  at  bare  sand  sites.  Conversely,  the 
infaunal  anomuran  Callianassa  dominated  the 
sandy  sites  and  was  a  minor  component  of  the 
vegetated  sites.  The  supratidal  invertebrate  com- 
munity was  dominated  by  Orchestia  spp.,  which 
live  and  feed  on  wrack  detritus.  Litterbag  experi- 
ments revealed  that  degradation  of  Zostera  leaf 
wrack  was  rapid  during  the  first  thirty  days  after 
deposition  but  slow  between  40  and  140  days. 
Laboratory  experiments  indicated  that  Orchestia 
consumption  of  wrack  material  could  not  account 
for  the  rapid  weight  loss  recorded  in  the  natural 
environment.  Preliminary  diet  analyses  of  intertidal 
and  infratidal  zoobenthos  revealed  that  most  inver- 
tebrate species  feed  on  detritus  and  associated 
microorganisms.  Filamentous  algae  and  diatoms 
dominated  the  gut  contents  of  only  three  out  of  18 
macrobenthic  species,  and  living  Zostera  was  not 
an  important  food  item  for  any  invertebrate  exam- 
ined. (Author's  abstract) 
W90-07949 


BACTERIOPLANKTON  IN  FILTERED  BRACK- 
ISH WATER  CULTURES:  SOME  PHYSICAL 
AND  CHEMICAL  PARAMETERS  AFFECTING 
COMMUNITY  PROPERTIES. 


Estuaries — Group  2L 

Tvarminne  Zoological  Station  (Finland). 

R.  M.  Autio. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   117, 

No.  4,  p  437-451,  February  1990.  3  fig,  2  tab,  33 

ref. 

Descriptors:  'Aquatic  bacteria,  'Brackish  water, 
•Light  penetration,  *Marine  environment,  'Nitro- 
gen, 'Nutrients,  'Phosphorus,  'Plankton,  'Tem- 
perature effects,  Growth,  Gulf  of  Finland,  Popula- 
tion dynamics. 

Brackish-water  batch  cultures  taken  from  the 
Hanko  archipelago  at  the  entrance  to  the  Gulf  of 
Finland  were  used  to  investigate  the  effect  of  tem- 
perature, light  and  nutrients  (nitrogen,  phosphorus) 
on  bacterioplankton.  Three  factorial  experiments 
were  performed  in  April  and  September  1988,  to 
study  the  effects  of  treatments  on  bacterial  abun- 
dance and  heterotrophic  secondary  production. 
Factors  for  converting  thymidine  incorporation 
into  cell  production  and  generation  times  were 
calculated.  The  conversion  factors  ranged  between 
1.0  and  21.8  billion  cells/nanomoles  H3  incorporat- 
ed and  the  generation  times  from  15.5  to  over  300 
hr.  Cell  volumes  were  also  measured.  Temperature 
was  the  most  important  factor  regulating  both  cell 
abundance  and  thymidine  incorporation.  The  low 
temperature  (<  1  C)  seemed  to  prevent  bacterial 
cells  from  growing  or  producing.  The  higher  tem- 
perature (15  C)  increased  thymidine  incorporation 
and  cell  growth.  Neither  addition  of  nutrients  nor 
the  light  treatment  had  any  significant  effect.  (Au- 
thor's abstract) 
W90-07957 


RAINFALL  AND  SALINITY  OF  A  SAHELIAN 
ESTUARY  BETWEEN  1927  AND  1987. 

Centre     de     Recherches    Oceanographiques    de 

Dakar-Thiaroye  (Senegal). 

J.  Pages,  and  J.  Citeau. 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 

4,  p  325-341,  February  1990.  8  fig,  3  tab,  41  ref, 

append  2. 

Descriptors:  'Estuaries,  'Rainfall-runoff  relation- 
ships, 'Salinity,  'Senegal,  Arid-zone  hydrology, 
Evaporation,  Hydrologic  budget,  Sahel. 

The  Saloum  River  (Senegal,  West  Africa)  is  an 
inverse  estuary,  with  salinities  of  >  80  g/L 
reached  100  km  from  the  sea.  Monthly  salinity 
measurements  have  been  done  120  km  inland  since 
1927.  Seasonal  salinity  increase  (during  dry  season) 
proceeds  at  a  constant  rate  (about  0.3  g/L/d).  This 
would  indicate  that  evaporating  water  masses  are 
shallow  (average  depth  about  0.4  m).  Since  1950, 
annual  maximum  and  minimum  salinities  have  been 
increasing,  with  decreasing  rains,  at  a  rate  of  about 
1.3  g/L  per  year.  Across  the  1927-1987  period, 
both  yearly  extremes  are  well  correlated  with  rain- 
fall in  the  previous  years,  indicating  a  'memory' 
spanning  three  years  or  less.  A  water  budget  is 
computed  as  a  function  of  rainfall,  with  three  dif- 
ferent hypotheses,  about  the  extent  of  the  evapor- 
ating surfaces.  Comparison  with  actual  data  indi- 
cate that  about  60%  of  the  lowlands  are  evaporat- 
ing as  shallow  open  waters  would.  (Author's  ab- 
stract) 
W90-07993 


ASSOCIATION  BETWEEN  EXUDATES  OF 
BROWN  ALGAE  AND  POLYCHLOREMATED 
BIPHENYLS. 

Alfred-Wegener-Inst.    fuer    Polarforschung,    Bre- 

merhaven  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08002 


COUNTING  ERROR  AND  THE  QUANTITA- 
TIVE ANALYSIS  OF  PHYTOPLANKTON 
COMMUNITIES. 

Instituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 
For  primary  bibliographic  entry  see  Field  7C. 
W90-08009 


HYDRODYNAMIC  TRAPPING  IN  THE  FOR- 
MATION OF  THE  CHLOROPHYLL  A  PEAK 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

IN  TURBID,  VERY  LOW  SALINITY  WATERS 
OF  ESTUARIES. 

Old  Dominion  Univ.,  Norfolk,  VA. 

C.  Moon,  and  W.  M.  Dunstan. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  12, 

No.  2,  p  323-336,  March  1990.  5  fig,  4  tab,  41  ref. 

Descriptors:  'Brackish  water,  'Chlorophyll  a, 
•Diatoms,  'Estuaries,  'Tidal  hydraulics,  'Turbidi- 
ty, Biomass,  Flow  discharge,  Food  chains,  Geo- 
chemistry, James  River,  Nitrogen  compounds,  Or- 
ganic carbon,  Phytoplankton,  Pigments,  Seasonal 
variation,  Silica,  Sinking  rates,  Upward  water  ve- 
locity. 

In  the  James  River  Estuary,  a  chlorophyll  peak 
occurred  in  very  low  salinity  waters  (0.5  ppt) 
during  periods  of  low  river  discharge  in  the 
summer  and  fall.  The  biomass  of  phytoplankton,  as 
measured  by  chlorophyll  concentration,  was  5-10 
times  that  formed  in  adjacent  areas  further  up- 
stream and  downstream.  Comparisons  between  the 
peak  area  and  the  2  ppt  area  for  net  plankton 
biomass,  biogenic  silica,  phaeopigments,  particulate 
organic  carbon/particulate  organic  nitrogen  ratios 
and  microscopic  observation  indicated  the  peak 
biomass  was  largely  composed  of  high  concentra- 
tions of  physiologically  healthy  freshwater  dia- 
toms. Equations  were  applied  for  particle  sinking 
rates  to  diatoms  observed  in  the  James  River  and 
these  rates  were  compared  with  calculations  of 
upward  vertical  water  velocity.  During  periods  of 
low  river  discharge  (summer  and  fall)  the  sinking 
rate  of  diatoms  in  the  chlorophyll  peak  closely 
balanced  the  net  upward  water  velocity,  thereby 
selectively  trapping  diatoms  in  the  very  low  salini- 
ty zone.  The  turbidity  maximum  increased  in  inten- 
sity and  moved  downriver  in  winter  and  spring 
due  to  high  river  discharge.  As  upward  water 
velocity  increases,  phytoplankton  are  never  able  to 
attain  a  critical  biomass  and  are  swept  downes- 
tuary.  This  seasonally  changing  plant  biomass  is 
significant  to  food  chain  and  geochemical  consid- 
erations of  estuaries.  (Author's  abstract) 
W90-08010 


NEW  TYPE  OF  ZOOPLANKTON  SAMPLER. 

Biological  Inst.,  Dubrovnik  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  7B. 
W9O-O8011 


EVALUATION  OF  CLAMSHELL  DREDGING 
AND  BARGE  OVERFLOW,  MILITARY  OCEAN 
TERMINAL,  SUNNY  POINT,  NORTH  CARO- 
LINA. 

Waterways  Experiment  Station,  Vicksburg,  MS. 
For  primary  bibliographic  entry  see  Field  6G. 
W90-08139 


HEAVY  METALS,  CARBON  AND  HYDRO- 
CARBONS IN  THE  SEDIMENTS  OF  TABLE 
BAY  HARBOUR. 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08161 


INTERFACIAL  MIXING  IN  ESTUARIES  AND 
FJORDS.  m     .   ., 

Polytechnic  of  Wales,  Pontypridd.  Dept.  of  Civil 
Engineering. 
J.  P.  Grubert. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  116,  No.  2,  p  176-195,  February 
1990.  5  fig,  2  tab,  46  ref,  append. 

Descriptors:  'Density  stratification,  'Estuaries, 
•Fjords,  'Mathematical  models,  'Model  studies, 
•Saline-freshwater  interfaces,  'Stratified  flow, 
Critical  flow,  Diffusion,  Entrapment,  Mathemati- 
cal studies,  Mixing,  Rapid  flow,  Turbulent  flow, 
Wave  action. 

Mathematical  modelers  of  stratified  flows  in  estu- 
aries and  fjords  need  to  include  in  their  equations 
terms  representing  the  transfer  of  fluid  across  the 
density  interface.  Using  a  combination  of  results 
obtained  from  theory  and  laboratory  and  field 
measurements,  it  was  found  that  two  distinct  types 


of  interfacial  mixing  can  be  identified.  When  the 
interfacial  transition  layer  is  in  a  subcritical  state, 
mixing  takes  place  in  either  direction  to  a  greater 
or  lesser  extent,  depending  on  the  turbulence  in 
each  layer.  This  type  of  mixing  is  called  entrain- 
ment  and  is  due  to  Kelvin-Helmholtz  instabilities. 
When  the  interfacial  transition  layer  is  in  a  critical 
or  supercritical  state,  a  two-way  transfer  process 
called  turbulent-diffusion  mixing  takes  place.  In 
this  condition,  violent  vortex  motions,  generated 
by  internal  wave  interference,  exchange  equal  vol- 
umes of  fluid  between  the  layers.  The  resulting 
equations  were  compared  with  the  results  of  other 
researchers  and  found  to  have  similar  characteris- 
tics. (Author's  abstract) 
W90-08208 


CHRONIC  TRIBUTYLTIN  TOXICITY  EXPERI- 
MENTS WITH  THE  CHESAPEAKE  BAY  CO- 
PEPOD,  ACARTIA  TONSA. 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08247 


ARSENIC    UPTAKE    AND   TRANSFER    IN    A 
SIMPLIFIED  ESTUARINE  FOOD  CHAEV. 

Academy   of  Natural    Sciences   of  Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08250 


COMPUTING  PHASE  SPEEDS  AT  OPEN 
BOUNDARY. 

Institute  for  Naval  Oceanography,  Stennis  Space 
Center,  MS. 

L.  H.  Kantha,  A.  F.  Blumberg,  and  G.  L.  Mellor. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  116,  No.  4,  p  592-597,  April  1990.  3 
fig,  10  ref. 

Descriptors:  'Boundary  conditions,  'Hydrologic 
models,  'Model  studies,  'Wave  velocity,  'Waves, 
Bays,  Estuaries,  Mathematical  analysis,  Phase 
speeds. 

The  principal  problem  in  modeling  an  estuary  or  a 
bay,  a  limited  region  of  an  ocean  basin  such  as  the 
coastal  waters,  or  a  mesoscale  atmospheric  domain, 
is  with  the  treatment  of  the  open  boundaries. 
Among  the  many  boundary  conditions  proposed, 
the  Sommerfeld  radiation  condition  appears  the 
most  appealing.  Since  calculation  of  the  phase 
speed  of  the  wave  is  important  when  using  the 
radiation  condition,  simulations  in  a  frictionless, 
nonrotating,  one-dimensional  channel  have  been 
conducted,  using  linear  shallow  water  wave  equa- 
tions, to  investigate  how  best  to  compute  the  phase 
speed  of  a  wave  that  is  impinging  on  an  open 
boundary.  First  time  series  of  long  wave  phase 
speeds  were  calculated  four  different  ways  at  the 
same  distance  from  forcing  boundary.  Long  wave 
phase  speeds  were  also  calculated  and  used  in 
conjunction  with  the  Sommerfeld  radiation  condi- 
tion. To  eliminate  spikes  in  the  computed  phase 
speed,  a  recursive  filter  was  used.  Results  showed 
that  a  phase  speed  obtained  using  the  recursive 
filter  is  reliable  and  minimized  the  distortion  of  the 
wave  form.  (VerNooy-PTT) 
W90-08260 


LONG-TERM  MONITORING  OF  THE  EF- 
FECTS OF  TREATED  SEWAGE  EFFLUENT  ON 
THE  INTERTIDAL  MACROALGAL  COMMU- 
NITY NEAR  CAPE  SCHANCK,  VICTORIA, 
AUSTRALIA. 

Melbourne    and    Metropolitan    Board    of   Works 
(Australia).  Environmental  Services  Section. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08263 

NUMERICAL  SEVfULATIONS  OF  BLUE  CRAB 
LARVAL  DISPERSAL  AND  RECRUITMENT. 

Minerals  Management  Service,  Herndon,  VA.  En- 
vironmental Studies  Branch. 
D.  F.  Johnson,  and  K.  W.  Hess. 
Bulletin  of  Marine  Science  BMRSAW,  Vol.  46, 
No   1,  p  195-213,  January  1990.  9  fig,  4  tab,  50  ref, 


2  append. 

Descriptors:  'Bays,  'Chesapeake  Bay,  'Crabs, 
'Model  studies,  Crustaceans,  Dispersion,  Flow, 
Larvae,  Virginia,  Water  circulation,  Water  cur- 
rents, Wind-driven  currents. 

Wind-induced  and  current-induced  drifts  of  blue 
crab  larvae  hatching  near  the  mouth  of  Chesa- 
peake Bay,  Virginia,  were  simulated  using  numeri- 
cal models  to  examine  the  relationship  between 
larval  recruitment  and  environmental  forcing.  The 
circulation  is  produced  with  a  three-dimensional 
model  of  the  bay  and  adjacent  continental  shelf. 
The  circulation  is  then  used  by  a  drifter  advection 
model  to  produce  Lagrangian  drift  tracks.  Ob- 
served winds  at  Norfolk,  Virginia,  predicted  tides 
from  harmonic  analysis,  and  daily  river  discharges 
from  major  tributaries  are  used  as  driving  forces. 
The  model  includes  both  density  and  wind  forced 
circulation.  Also  modelled  was  the  release  of  near- 
surface  drifters  from  132  hatch  locations  in  and 
near  the  bay  mouth.  Because  higher  numbers  of 
larvae  have  been  observed  at  some  locations,  each 
location  of  a  simulated  hatch  is  given  a  probability 
weighting.  Model  hatches  occur  on  three  different 
days  in  both  1980  and  1982,  and  drifters  are 
tracked  for  45  days.  At  the  end  of  that  time,  the 
location  of  each  drifter  is  analyzed.  Those  within 
the  bay  are  categorized  as  recruited.  Weighted 
recruitment  ranges  from  3  to  67%,  with  a  mean  of 
42%  of  the  total  larvae.  Although  in  the  simula- 
tions some  larvae  are  retained  in  the  bay  and  never 
leave  (averaging  13%),  a  majority  of  larvae  leave 
the  bay  (87%)  and  a  large  number  (29%)  leave  the 
bay  and  later  return  in  the  surface  waters.  In  cases 
where  drifters  are  moved  to  the  bottom  after  35 
days,  subsequent  recruitment  is  severely  reduced. 
By  alternately  removing  forcing  by  winds,  river 
flow,  and  density  differences,  the  relative  influence 
of  the  three  forcings  is  also  evaluated.  The  wind 
component  is  found  to  have  the  greatest  effect  on 
larval  recruitment,  although  wind  can  either  in- 
crease or  decrease  recruitment.  River  flow  and 
gravitational  circulation  each  have  a  smaller  influ- 
ence. (Author's  abstract) 
W90-08264 


LEVELS  OF  PB,  CR  AND  CD  EN  CALLIN 
ECTES  SAPIDUS  AND  C.  SIMILIS  AND  THEIF 
RELATION  TO  THE  CONCENTRATION  OI 
THESE  METALS  IN  WATER  AND  IN  SEDI 
MENT  (NTVELES  DE  PB,  CR  Y  CD  EN  CAL 
LINECTES  SAPIDUS  Y  C.  SEvIILIS  Y  SU  RE 
LACION  CON  LA  CONCENTRACION  DI 
ESTOS  EN  EL  AGUA  Y  EN  EL  SEDEVIENTO) 
Universidad  Autonoma  Metropolitana,  Mexicc 
City.  Lab.  de  Contaminacion,  Bioensayos  e  Im 
pacto  Ambiental. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08281 


SAPROBIC  CLASSIFICATION  OF  A  HIGHLY 

CONTAMINATED  CUBAN  ESTUARY  (CLASSI 

FICACION     SAPROBIOTICA     DE     UN     ES 

TUARIO  CUBANO  ALTAMENTE  CONTAMIN 

ADO). 

Universidad  de  la  Habana  (Cuba).  Dept.  de  Zoolo 

gia. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08282 

PROCESSES  OF  MARINE  DISPERSAL  ANI 
DEPOSITION  OF  SUSPENDED  SILTS  OF1 
THE  MODERN  MOUTH  OF  THE  HUANGH1 
(YELLOW  RD7ER). 

Virginia  Inst,  of  Marine  Science,  Gloucester  Poim 
For  primary  bibliographic  entry  see  Field  2J. 
W90-08323 

MECHANISMS  OF  WATER  STORAGE  E 
SALT  MARSH  SEDJJVIENTS:  THE  IMPOF 
TANCE  OF  DILATION. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Enviroi 

mental  Sciences. 

For  primary  bibliographic   entry  see   Field   2C 

W90-08324 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Saline  Water  Conversion — Group  3A 


UMMOCKY  CROSS-STRATIFICATION  AND 
OST-VORTEX  RIPPLES:  LENGTH  SCALES 
ND  HYDRAULIC  ANALYSIS. 

niversity  of  Southern  California,  Los  Angeles. 

ept.  of  Geography. 

or  primary  bibliographic  entry  see  Field  2J. 

'90-08378 


OAGULATION  AND  TRANSPORT  OF  SEDI- 
[ENTS  IN  THE  GIRONDE  ESTUARY. 

elaware  Univ.,  Newark.  Center  for  Colloidal  Sci- 

ice. 

.  J.  Gibbs,  D.  M.  Tshudy,  L.  Konwar,  and  J.  M. 

artin. 

;dimentology  SEDIAT,  Vol.  36,  No.  6,  p  987- 

19,  December  1989.  12  fig,  56  ref. 

escriptors:  'Coagulation,  'Estuaries,  *Estuarine 
diments,  'France,  'Gironde  Estuary,  'Hydro- 
mamics,  *Sediment  transport,  'Turbidity,  Data 
quisition,  Data  interpretation,  Floes. 

be  distribution  of  suspended  particle  size  and 
mcentration  were  measured  along  the  Gironde 
ituary,  France,  from  the  river  seaward  to  the 
«an.  The  suspended  particle  size  and  volume 
mcentration  were  measured  using  in  situ  hologra- 
ly  and  onboard  techniques  utilizing  special  pro- 
cures in  order  to  avoid  floe  breakage.  Sediments 
scharged  by  the  rivers  coagulate  upon  encoun- 
ring  the  very  low  salinities  (0.2  ppt)  of  the  upper 
tuary  (confirmed  with  laboratory  experiments), 
d  are  then  transported  and  deposited  by  currents 
the  reminder  of  the  estuary.  This  coagulation, 
upled  with  estuarine  circulation,  produces  a  tur- 
lity  maximum  which  is  offset  between  the  sur- 
x  and  bottom  waters.  The  floe  size  maximum  is 
eanward  of  the  turbidity  maximum  and  is,  like- 
ise,  offset  along  the  estuary  by  about  30  km.  The 
tuary  can  be  subdivided  into  the  following  zones: 

I  coagulation;  (2)  hydrodynamic,  landward  of  the 

II  point;  and  (3)  hydrodynamic,  seaward  of  the 
Jl  point.  Initial  coagulation  appears  to  be  com- 
:ted  in  coagulation  zone  (1),  and  particles  are 
insported  and  settled  (with  very  little  floe  break- 
e  and  recoagulation)  in  zones  (2)  and  (3)  only, 
le  floe  settling  velocities,  coupled  with  estuarine 
'dilation,  control  the  concentration  and  size  dis- 
butions  of  floes  in  the  water  column,  and  eventu- 
y  control  the  deposition  of  sediments.  (Author's 
stract) 

90-08379 


ICIDENCE  OF  UREA-HYDROLYZING 
BRIO  PARAHAEMOLYTICUS  IN  WILLAPA 
iY,  WASHINGTON. 

>od  and  Drug  Administration,  Bothell,  WA.  Sea- 

xl  Products  Research  Center. 

ir  primary  bibliographic  entry  see  Field  5B. 

90-08425 


RECT  DETECTION  OF  SALMONELLA  SPP. 
I  ESTUARIES  BY  USING  A  DNA  PROBE. 

:nter  of  Marine  Biotechnology,  Baltimore,  MD. 
ir  primary  bibliographic  entry  see  Field  5A. 
90-08427 


MNOLOGICAL  CRITERIA  FOR  THE  REHA- 
LITATION  OF  A  COASTAL  MARSH.  THE 
.BUFERA  OF  MAJORCA,  BALEARIC  IS- 
kNDS. 

liversitat  de  les  Hies  Balears,  Palma  de  Mallorca 
pain).  Dept.  de  Biologia  y  Ciencias  de  Salud. 
Martinez-Taberner,  G.  Moya,  G.  Ramon,  and 
Forteza. 

UBIO  AMBOCX,  Vol.  19,  No.  1,  p  21-27,  1989. 
ig,  37  ref. 

scriptors:  'Balearic  Islands,  *Coastal  marshes, 
toastal  waters,  *Estuaries,  *Rehabilitation, 
/ater  pollution  control,  'Water  quality  control, 
/etlands,  Lagoons,  Lentic  environment,  Limnol- 
y,  Lotic  environment,  Majorca,  Nitrogen,  Phos- 
ates,  Salinity. 

uiy  humid  coastal  areas  are  ecosystems  in  re- 
:ssion  due  to  human  interference.  Due  to  this 
:t  studies  dealing  with  the  management  and  pres- 
tation or  rehabilitation  of  natural  zones  are  es- 


sential to  balance  social  and  economic  develop- 
ment. The  Albufera  was  formed  during  the  Rissian 
regressions  and  transgressions  and  consists  of  two 
basins  that  were  filled  progressively.  During  the 
last  century  it  was  an  area  of  diverging  water- 
courses with  little  potential  energy  and  a  highly 
fractalized  structure.  At  present  it  is  an  artificial 
system  where  the  waters  are  forced  to  take  the 
shortest  route  to  the  sea  and  where  all  the  lagoons 
have  been  altered  in  some  way.  As  a  result,  the 
Albufera  features  two  distinct  aquatic  environ- 
ments, i.e.  a  lentic  system  with  a  reduced  number 
of  lagoons,  and  a  lotic  system  of  irrigation  and 
drainage  canals.  A  principal  component  of  the 
lentic  environment  is  the  salinity  gradient,  as  de- 
fined by  conductivity,  chlorides  and  anions  in  gen- 
eral. One  can  summarize  the  dynamics  of  the  la- 
goons as  follows:  productive  summers  under  the 
influence  of  the  sea,  less  productive  autumns  with 
decreasing  salinity,  scarcely  productive  winters 
with  low  salinity,  and  productive  springs  some- 
what under  the  influence  of  the  sea.  Phosphates 
and  the  nitrogen-phosphorus  ratio  are  main  param- 
eters of  the  lotic  environment.  Nutrient  inputs  into 
the  Albufera  have  two  important  sources:  leaching 
from  farm  soil,  and  urban  effluents.  A  gradient  is 
established  between  the  above  two  extremes,  i.e. 
water  inputs  from  rural  and  urban  sources.  It  is 
concluded  that  urban  pollution  must  be  eradicated 
and  nitrogen  compounds  must  be  monitored  as  a 
first  step  towards  the  rehabilitation  of  the  Albufera 
as  a  conservation  area.  An  aim  of  rehabilitation 
would  be  to  prevent  waters  from  following  the 
shortest  path  to  the  sea.  This  could  be  achieved  by 
progressively  reintroducing  preexisting  lagoons, 
and  distributing  them  along  the  gradient.  (Agos- 
tine-PTT) 
W90-08446 


CHEMICAL   POLLUTION   STATUS   OF  THE 
NORTH  SEA. 

Ministry  of  Agriculture,  Fisheries  and  Food,  Burn- 
ham  on  Crouch  (England).  Fisheries  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08455 


FISH  IN  THE  POLLUTED  NORTH  SEA. 

Bundesforschungsanstalt  fuer  Fischerei,  Hamburg 

(Germany,  F.R.).  Inst,  fuer  Kuesten-  und  Binnen- 

fischerei. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08456 


FISH  REPRODUCTION  AND  THE  IMPACT 
OF  ACIDIFICATION  IN  THE  KYRONJOKI 
RD7ER  ESTUARY  IN  THE  BALTIC  SEA. 

Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
ki. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08458 


SIZE  SEPARATION  OF  INTERSTITIAL 
WATER  IN  MARINE  SEDIMENTS. 

Environmental  Research  Lab.-Duluth,  MN. 

T.  Shiba. 

Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanese 

Society  of  Scientific  Fisheries)  NSUGAF,  Vol.  55, 

No.  12,  p  2179-2183,  December  1989.  6  fig,  19  ref. 

Descriptors:  'Carbohydrates,  'Clays,  'Interstitial 
water,  'Marine  sediments,  'Sand,  'Water  chemis- 
try, Diffusion,  Nutrients. 

Interstitial  waters  of  marine  sediments  from  the 
tidal  flats  at  Utsuchi  Bay  were  separated  into  two 
portions:  a  large  interstitial  water  extracted  from 
sediment  core  samples  by  centrifugation  at  42  x  g 
for  30  min,  and  a  small  interstitial  water  extracted 
at  1500  x  g  from  the  residual  sediment  samples. 
The  content  of  the  large  interstitial  water  was  high 
in  sandy  sediment,  while  the  small  interstitial  water 
was  in  silty  and  clayey  sediment.  Concentrations  of 
polymeric  carbohydrates  were  higher  in  the  small 
interstitial  water  than  in  the  large  interstitial  water, 
although  no  difference  was  found  in  monomelic 
carbohydrate.  It  was  suggested  that  monomelic 
carbohydrates  were  uniformly  distributed  in 
marine  sediments  by  diffusion,  while  polymeric 
carbohydrates  were  not.  (Author's  abstract) 


W90-08464 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


TERMINOLOGY   FOR   MEMBRANE   DISTIL- 
LATION. 

Technische    Univ.    Twente,    Enschede    (Nether- 
lands). Dept.  of  Chemical  Technology. 
K.  Smolders,  and  A.  C.  M.  Franken. 
Desalination  DSLNAH,  Vol.  72,  No.  3,  p  249-262, 
January  1989.  5  fig,  7  ref,  append. 

Descriptors:    'Desalination,    'Distillation,    'Mem- 
brane processes,  Separation  techniques. 

Terms,  definitions  and  symbols,  which  are  used  in 
the  field  of  membrane  distillation  were  defined  by 
the  Workshop  on  Membrane  Distillation  held  in 
Rome  on  May  5,  1986.  The  name  membrane  distil- 
lation should  be  applied  for  membrane  operations 
where  the  membrane  is  porous,  not  wetted  by 
process  liquids,  has  no  capillary  condensation 
inside  the  pores  of  the  membrane,  transports  only 
vapors,  does  not  alter  the  vapor-liquid  equilibrium 
of  the  different  components  in  the  process  liquids, 
has  at  least  one  side  in  direct  contact  with  the 
process  liquid,  and  has  a  partial  pressure  gradient 
in  the  vapor  phase  as  the  driving  force  for  each 
component  of  the  membrane.  Direct-contact  mem- 
brane distillation  is  a  system  in  which  the  liquid  on 
both  sides  of  the  membrane  is  in  direct  contact 
with  the  membrane  and  in  which  the  liquid  on  the 
downstream  side  is  used  as  the  condensing 
medium.  Gas-gap  membrane  distillation  is  a  system 
in  which  the  vapor  on  the  downstream  side  is 
condensed  against  a  cooling  surface  and  in  which 
the  condensed  liquid  on  the  downstream  side  does 
not  have  to  be  in  contact  with  the  membrane.  In 
low  pressure  membrane  distillation  a  low  pressure 
is  applied  downstream  and  the  condensation  of  the 
permeate  takes  place  outside  the  module.  In  sweep- 
ing gas  membrane  distillation  a  gas  such  as  nitro- 
gen is  applied  downstream  and  the  condensation  of 
the  permeate  takes  place  outside  the  module.  Mem- 
branes used  in  membrane  distillation  should  be 
characterized  by  the  following  membrane  perform- 
ance parameters:  polymer  material,  thickness  of  the 
membrane,  porosity,  nominal  pore  size,  and  liquid- 
entry-pressure  of  water.  As  additional  information, 
the  following  membrane  characteristics  can  be 
given:  IPA  bubble  point,  maximum  pore  size,  Dore 
size  distribution,  pore  size  morphology,  tempera- 
ture stability,  and  chemical  resistance.  Evaporation 
efficiency,  process  efficiency,  concentration  factor, 
and  temperature  polarization  coefficient  are  de- 
fined to  characterize  a  membrane  distillation  oper- 
ation and  a  membrane  distillation  process.  Defini- 
tions and  symbols  used  in  membrane  distillation 
processes  are  given  and  the  determination  of  mem- 
brane characteristics  and  the  liquid-entry-pressure 
of  water  are  defined.  (Geiger-PTT) 
W90-07965 


ELECTRICAL  CONDUCTTVITY  AND  TOTAL 
DISSOLVED  SOLIDS:  WHAT  IS  THEIR  PRE- 
CISE RELATIONSHIP. 

Hydrogeochemical  Engineer  and  R.O.  Consultant, 
25,  Eric  Lock  Road,  Shrewsbury  SY3  0HQ,  Eng- 
land. 

N.  R.  G.  Walton. 

Desalination  DSLNAH,  Vol.  72,  No.  3,  p  275-292, 
January  1989.  1  fig,  4  tab. 

Descriptors:  'Conductivity,  'Desalination,  'Dis- 
solved solids,  'Reverse  osmosis,  'Water  chemistry, 
Brines,  Mathematical  studies,  Salinity,  Seawater, 
Temperature  effects. 

The  relationship  between  electrical  conductivity 
(EC)  and  total  dissolved  solids  is  affected  by  tem- 
perature and  water  types  according  to  salinity. 
Since  total  dissolved  solids  are  not  easily  measured 
except  under  controlled  conditions  in  reputable 
laboratories,  a  practical  compromise  is  suggested 
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Group  3A — Saline  Water  Conversion 

utilizing  four  different  K  factors  representing  one 
for  each  water  type  encountered  in  the  desalination 
industry.  The  use  of  just  one  K  factor  for  all  water 
types  cannot  be  justified  since  errors  of  up  to  25% 
can  be  introduced  from  just  this  one  approximation 
alone.  The  temperature  effect  on  EC  has  been 
shown  to  be  different  for  each  individual  ion 
present,  although  the  use  of  the  standard  approxi- 
mation of  2.2%  per  1  C  is  good  enough  for  most 
mixed-ion  waters  within  +/-15  C  of  the  25  C 
standard  reference  temperature.  The  new  relation- 
ship proposed  relates  EC  to  total  dissolved  solids 
using  a  K  factor  ranging  from  0.50  to  0.75  to 
account  for  increasingly  saline  waters.  (Geiger- 
PTT) 
W90-07966 


MODELING  OF  CALCIUM  SULPHATE  FOUL- 
ING OF  REVERSE  OSMOSIS  MEMBRANES. 

National  Technical  Univ.,  Athens  (Greece).  Facul- 
ty of  Chemical  Engineering. 
E.  Fountoukidis,  Z.  B.  Maroulis,  and  D.  Marinos- 
Kouris. 

Desalination  DSLNAH,  Vol.  72,  No.  3,  p  293-318, 
January  1989.  14  fig,  2  tab,  5  ref. 

Descriptors:  'Desalination,  *Fouling,  'Mathemati- 
cal models,  'Reverse  osmosis,  Calcium  sulfate, 
Membrane  processes,  Model  studies,  Permeability. 

The  phenomenon  of  calcium  sulfate  deposits  on 
reverse  osmosis  membranes  was  studied  theoreti- 
cally using  a  laboratory  desalination  apparatus.  A 
mathematical  model  was  proposed  and  solved, 
which  predicted  the  permeate  flux,  as  well  as  the 
mass  of  deposits  on  the  membrane  as  a  function  of 
time.  The  model  is  based  on  the  following  assump- 
tions: (1)  the  rate  of  deposition  is  proportional  to 
the  deviations  from  equilibrium  conditions,  and  (2) 
the  membrane  permeability  decrease  is  proportion- 
al to  the  mass  of  deposited  salt.  The  ability  of  the 
model  to  describe  the  phenomenon  and  the  accura- 
cy of  its  predictions  are  satisfactory,  as  shown  by 
the  relevant  experimental  validation.  (Author's  ab- 
stract) 
W90-07967 

DYNAMICALLY  FORMED  HYDROUS  ZIRCO- 
NIUM (TV)  OXIDE-POLYELECTROLYTE 
MEMBRANES:  V.  NON-HOMOGENEOUS 
POLY(ACRYLIC  ACID-COVINYL  ALCOHOL) 
MEMBRANES:  REJECTION  AND  FLUX 
PROPERTIES  AND  THE  TREATMENT  OF 
COAL  GASIFICATION  WASTE  WATER. 
Stellenbosch  Univ.  (South  Africa).  Inst,  for  Poly- 
mer Science. 

For  primary  bibliographic  entry  see  Field  5U. 
W90-07968 

ELECTRODIALYSIS-CONTACT  SLUDGE  RE- 
ACTOR AND  REVERSE  OSMOSIS-PHASE 
SEPARATOR,  TWO  EXAMPLES  OF  A  SIMPLE 
PROCESS  COMBINATION  FOR  INCREASING 
THE  WATER  RECOVERY  RATE  OF  MEM- 
BRANE PROCESSES. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Lehrstuhl  fuer  Verfahrenstechnik  1  und  Inst,  fuer 
Verfahrenstechnik. 

R.  Rautenbach,  W.  Kopp,  and  C.  Herion. 
Desalination  DSLNAH,  Vol.  72,  No.  3,  p  339-349, 
January  1989.  9  fig,  2  tab,  7  ref. 

Descriptors:  'Desalination,  'Electrodialysis, 
•Evaporation,  'Membrane  processes,  'Reverse  os- 
mosis, Adsorption,  Clarification,  Distillation,  Sepa- 
ration techniques,  Sludge. 

In  two  case  studies,  the  limits  of  membrane  proc- 
esses with  respect  to  retentate  concentration  or 
water  recovery  rate  have  been  substantially  ex- 
tended by  adding  a  relatively  simple  low-cost  me- 
chanical unit  operation.  In  the  first  case  a  crystal- 
lizer-clarifier  is  integrated  into  the  retentate  loop  of 
an  electrodialysis  unit.  In  connection  with  the 
seeding  technique,  scaling  or  blocking  of  the  elec- 
trodialysis membranes  and  spacers  can  be  avoided 
even  at  very  high  water  recovery  rates  and,  there- 
fore high  salt  concentrations  in  the  retentate  loop 
can  be  achieved.  In  the  second  case,  a  gravity 
settler  (phase  separator)  is  integrated  into  the  re- 


tentate loop  of  a  reverse  osmosis  unit  separating 
water  from  an  aqueous  solution  of  several  organic 
solvents.  Very  often  these  solvents  are  partially 
immiscible  with  water.  In  cases  where  a  concentra- 
tion by  reverse  osmosis  up  to  the  region  of  partial 
immiscibility  is  possible,  an  organic  phase  can  be 
withdrawn  from  the  phase  separator.  The  aqueous 
phase  of  the  phase  separator  is  recycled  to  the 
reverse  osmosis  unit.  By  this  simple  combination, 
water  recovery  rates  are  obtained  that  substantially 
exceed  the  limits  of  reverse  osmosis  set  by  osmotic 
pressure  and  chemical  stability  of  the  membranes. 
(Geiger-PTT) 
W90-07969 

PITTING  CORROSION  BEHAVIOUR  OF  ALU- 
MINIUM IN  WATER  DESALINATION 
PLANTS. 

National  Research  Centre,  Cairo  (Egypt).  Dept.  of 

Electrochemistry. 

M.  G.  A.  Khedr,  M.  M.  H.  Badran,  and  A.  A.  El 

Azhsn 

Desalination  DSLNAH,  Vol.  72,  No.  3,  p  351-366, 

January  1989.  10  fig,  32  ref. 

Descriptors:  'Aluminum,  'Corrosion,  'Corrosion 
control,  'Desalination,  Cadmium,  Copper,  Pipes. 

The  pitting  corrosion  of  aluminum  in  water  con- 
taining pitting  corrosion  agents  and  metal  cations 
at  moderately  high  temperatures  has  been  investi- 
gated by  electrochemical  and  surface  analysis 
methods.  Heat  pretreatment  ameliorated  the  resist- 
ance to  pitting  corrosion  and  overcame  the  aggres- 
sive effect  of  Cl(-).  This  is  attributed  to  the  thick- 
ening of  the  protective  film  and  change  of  its 
composition  into  more  stable  oxides  as  shown  by 
Auger  depth  profiling  and  X-ray  diffraction,  re- 
spectively. Such  modifications  would  shield  the 
points  susceptible  to  pitting  initiation  and/or  sup- 
press the  kinetics  of  the  partial  cathodic  reaction. 
The  severe  pitting  corrosion  suffered  by  aluminum 
in  the  presence  of  Cu(++)  decreased  by  heat 
treatment.  The  induced  film  modification  hinders 
the  deposition  of  metallic  copper  by  displacement 
on  aluminum  surface  and,  therefore,  inhibits  the 
galvanic  coupling.  In  Cd(++)  solutions,  where 
the  mixed  oxide  CdO-6A1203  was  detected  on 
aluminum  surface,  film  modification  was  not  ob- 
tained. (Author's  abstract) 
W90-07970 

TECHNICAL  AND  ECONOMICAL  COMPARI- 
SON BETWEEN  LARGE  CAPACITY  MULTI 
STAGE  FLASH  AND  REVERSE  OSMOSIS  DE- 
SALTING PLANTS. 

Kuwait  Univ.,  Safat.  Dept.  of  Mechanical  Engi- 
neering. 

M  A.  Darwish,  M.  Abdel-Jawad,  and  G.  S.  Aly. 
Desalination  DSLNAH,  Vol.  72,  No.  3,  p  367-379, 
January  1989.  4  fig,  4  tab,  1 1  ref. 

Descriptors:  'Desalination,  'Multistage  flash  distil- 
lation, 'Reverse  osmosis,  Comparison  studies,  Eco- 
nomic aspects,  Energy  costs,  Membrane  processes, 
Operating  costs. 

In  the  course  of  evaluating  the  unit  cost  of  desalted 
water  by  either  the  predominant  multistage  flash 
(MSF)  distillation,  and  its  competitor  reverse  os- 
mosis (RO)  desalting  systems,  a  quantitative  com- 
parison of  the  equipment  used  was  conducted.  The 
chemical  and  energy  consumptions  were  also  com- 
pared for  both  systems.  More  expensive  materials 
and  more  energy  were  consumed  in  the  MSF 
system  than  in  RO  so  that  the  unit  cost  of  seawater 
desalted  by  the  RO  system  was  lower  than  that 
obtained  by  the  MSF  system.  Moreover,  prospects 
for  lower  cost  by  the  RO  system  exist  by  develop- 
ing a  more  efficient  energy  recovery  system  and 
reducing  the  cost  of  the  membranes.  It  is  believed 
that  the  present  cost  of  membranes  is  much  higher 
than  the  real  manufacturing  cost.  (Author's  ab- 
stract) 
W90-07971 


TECHNICAL  ASPECTS  OF  REDUCING  DE- 
SALTING WATER  COSTS  IN  DISTILLATION 
METHODS. 

Kuwait  Univ.,  Safat.  Dept.  of  Mechanical  Engi- 


neering. 

M.  A.  Darwish,  and  M.  Abdel-Jawad. 
Desalination  DSLNAH,  Vol.  72,  No.  3,  p  381-393, 
January  1989.  7  fig,  2  tab,  4  ref. 

Descriptors:  'Capital  costs,  'Desalination,  'Multis- 
tage flash  distillation,  'Operating  costs,  Case  stud- 
ies, Comparison  studies,  Energy  costs,  Kuwait, 
Water  costs. 

Reducing  the  cost  of  desalted  water  is  of  great 
significance  in  countries  such  as  Kuwait  that 
depend  mainly  on  desalted  water  to  satisfy  their 
potable  water  needs.  The  unit  costs  of  desalted 
water  produced  by  multistage  flash  distillation 
(MSF)  plants  can  be  reduced  by  increasing  the 
MSF  unit  capacity,  changing  the  polyphosphate 
pretreatment  to  a  high  temperature  additives  pre- 
treatment method,  and  discontinuing  the  use  of 
small  MSF  units  that  are  operated  directly  by 
boilers.  MSF  units  with  installed  capacity  of  twice 
the  real  needs  of  the  community  increases  (about 
doubles)  the  capital  share  of  desalted  water  costs. 
The  multi-effect  horizontal  tube  evaporator  distil- 
lation desalting  (ME)  system  is  more  efficient, 
from  a  thermodynamic  and  heat  transfer  point  of 
view  than  the  predominant  MSF  desalination 
system.  When  both  the  MSF  system  and  the  ME 
system  are  supplied  with  steam  after  its  expansion 
in  steam  turbines,  the  ME  system  produced  desalt- 
ed water  at  a  lower  cost  (about  50%)  than  the 
MSF  system.  Since  the  ME  system  operates  with 
top  brine  in  the  temperature  range  of  60  C,  the 
potential  of  scale  formation,  corrosion,  and  the 
cost  of  pretreatment  is  reduced.  Mechanical  or 
thermal  vapor  compression  desalting  systems  are 
more  cost  effective  when  compared  with  direct 
boiler  operated  MSF  systems.  (Geiger-PTT) 
W90-07972 


PROSPECTS  OF  HYBRID  RO-MSF  DESALT- 
ING  PLANTS  IN  KUWAIT. 

Kuwait  Univ.,  Safat.  Dept.  of  Mechanical  Engi- 
neering. 

A.  M.  R.  Al-Marafie. 

Desalination  DSLNAH,  Vol.  72,  No.  3,  p  305-404, 
January  1989.  4  fig,  10  tab,  9  ref. 

Descriptors:  'Desalination,  'Kuwait,  'Multistage 
flash  distillation,  'Reverse  osmosis,  Consumptive 
use,  Energy  costs,  Membrane  processes,  Operating 
costs,  Water  requirements. 

A  hybrid  single-stage  reverse  osmosis-multistage 
flash  (RO-MSF)  desalting  plant  is  more  economi- 
cally feasible  to  handle  Kuwait's  increased  potable 
water  demands  than  the  conventional  MSF  desalt- 
ing plants.  The  suggested  hybrid  system  consists  of 
a  single-stage  RO  desalting  unit  coupled  to  an 
MSF  plant.  The  MSF  plant  is  linked  with  a  steam 
power  plant  thus  forming  a  cogeneration  plant. 
The  distilled  product  from  MSF  is  blended  with 
RO  product  having  a  salt  content  of  1000  ppm. 
This  gives  potable  water  if  both  MSF  and  RO 
plants  have  the  same  capacity.  Energy  consump- 
tion is  reduced  from  17.06  kilowatt-hr  to  11.53 
kilowatt-hr  using  the  hybrid  system.  Part  of  the 
MSF  heat  rejection  stream,  at  relatively  high  tem- 
perature, is  used  as  a  feed  water  to  the  reverse 
osmosis  unit.  Such  an  arrangement  would  increase 
RO  plant  production  in  low  temperature  seasons. 
The  need  of  brackish  water  to  bring  up  the  salt 
content  of  MSF  distilled  water  to  WHO  standard 
is  eliminated.  Hence,  the  limited  brackish  water 
resources  are  saved  from  rapid  exhaustion.  A 
single  seawater  intake  is  used  to  supply  feed  water 
to  RO  as  well  as  MSF  plants,  avoiding  extra  costs 
of  double  intakes.  Electrical  energy  to  run  RO  is 
taken  directly  from  the  powerplant,  thus  avoiding 
the  transmission  loss  and  costs.  (Geiger-PTT) 
W90-07973 

PERFORMANCE  OF  THE  SOLAR  DESALINA- 
TION PLANT  AT  ABU  DHABI. 

Water  and  Electricity  Dept.,  Abu  Dhabi  (United 

Arab  Emirates). 

A.  M.  El-Nashar. 

Desalination  DSLNAH,  Vol.  72,  No.  3,  p  405-424, 

January  1989.  18  fig,  4  tab,  5  ref. 
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;riptors:  'Desalination,  'Evaporators,  'Solar 
gy,  Evaporation,  Performance  evaluation, 
ed  Arab  Emirates. 

solar  desalination  plant  built  on  the  Umm  Al 
Power  and  Desalination  complex  located  near 
Dhabi  consists  of  three  systems:  a  solar 
gy  collection  system,  a  hot  water  storage 
:m  (heat  accumulator),  and  a  sea  water  evapo- 
r.  The  water  storage  system  (heat  accumula- 

consists  of  three  vertical  cylindrical  vessels 

a  total  capacity  of  300  cu  m,  connected  in 
s  by  large  diameter  piping  and  thermally 
ified  so  that  mixing  of  the  hot  and  cold  water 
inimized.  The  solar  energy  collection  system 
ists  of  1064  evacuated  tube  collector  panels 
iged  in  76  rows  of  14  panels  each  connected  in 
s.  The  heat  accumulator  system  acts  as  the 

storage  device  which  stores  the  excess  heat 
x:ted  during  the  day  for  use  by  the  evaporator 
ig  the  night.  The  system  consists  of  three 
cal  cylindrical  tanks  having  a  total  capacity  of 
cu  m  and  contains  hot  water  at  a  temperature 
lally  ranging  between  50  and  90  C.  The  multi- 
it-stack  evaporator  has  18  effects  and  a  con- 
er  vertically  stacked  in  a  two-tier  arrange- 
t.  The  plant  operates  in  a  fully  automatic  fash- 
During  the  first  year  of  operation,  the  monthly 
age  collection  efficiency  of  the  solar  desalina- 

plant  varied  from  about  53%  during  the 
ner  months  to  46%  during  the  winter  months 

a  yearly  average  of  about  50%.  The  perform- 

ratio  of  the  evaporator  was  maintained  above 
during  most  of  the  time  in  which  the  evapora- 
was  in  continuous  operation.  The  heat  con- 
rtion  by  the  evaporator  accounted  for  37.1% 
le  incoming  radiation  during  winter  months 
increased  to  47.4%  during  summer  months. 
ger-PTT) 
-07974 


IVENTIONAL  PRETREATMENT  OF  SUR- 
E  SEA  WATER  FOR  REVERSE  OSMOSIS 
LICATION,  STATE  OF  THE  ART. 

■ait  Inst,  for  Scientific  Research,  Safat.  Water 

ilination  Dept. 

.  Al-Borno,  and  M.  Abdel-Jawad. 

ilination  DSLNAH,  Vol.  74,  No.  1/3,  p  3-36, 

ember  1989.  3  tab,  42  ref. 

riptors:  'Desalination,  'Pretreatment  of 
r,  'Reverse  osmosis,  Bahrain,  British  West 
s,  Fouling,  Japan,  Kuwait,  Malta,  Perform- 
evaluation,  Process  control,  Puerto  Rico, 
i  Arabia,  Scaling,  Seawater,  Suspended  solids, 
:r  treatment. 

/entional  methods  have  been  used  to  pretreat 
ce  seawater  prior  to  desalination  by  reverse 
>sis  (RO)  membrane  technology.  The  success- 
reatment  should  remove  most  fouling-promo- 

compounds,  scale  products,  and  suspended 
rials.  The  extent  of  seawater  treatment  is  site- 
ndent.  The  various  technologies,  capacities, 
encies,  and  problems  are  reviewed  of  the  vari- 
ireatment  systems  currently  used  to  treat  sur- 

seawater  for  RO  application  and  potential 
oyements  in  process  steps  and  chemical  con- 
rtion  are  discussed.  The  conventional  seawater 
eatment  process  prior  to  RO  usually  includes 

stages  as  disinfection,  coagulation  and  floccu- 
i,  sedimentation  and  filtration,  dechlorination, 
>cale  control.  The  performance  of  the  pretreat- 

systems  was  examined  at  certain  RO  plants: 
i  RO  Plant,  Kuwait;  Ra's  Abu  Jarjour  RO 
t,  Bahrain;  Al-Birk  RO  Plant,  Saudi  Arabia; 
l  Lujj  RO  Plant,  Saudi  Arabia;  Jedda  RO 
i  Saudi  Arabia;  Ra's  Al-Khfji  RO  Plant,  Saudi 
ia;  Culebra  RO  Plant,  Puerto  Rico;  Grand 
nan  RO  Plant,  British  West  Indies;  Chigasaki 
»lant,  Japan;  and  Ghar  Lapsi  RO  Plant,  Malta, 
extent  of  pretreatment  clearly  affects  perform- 

of  RO  membranes.   Conventional  pretreat- 

is  very  effective  for  making  surface  seawater 
1  for  RO  during  most  of  the  year.  Most  prob- 

were  associated  with  inadequate  disinfection 
ie  feed  and  a  high  degree  of  elimination  of 
nts.  (Rochester-PTT) 
■08038 


FORMANCE    EVALUATION    OF    SWCC 
O  PLANTS. 


Saline  Water  Conversion  Corp.,  Al-Jubail  (Saudi 

Arabia).    Research,    Development    and    Training 

Center. 

A.  M.  Hassan,  S.  Al-Jarrah,  T.  Al-Lohibi,  A.  Al- 

Hamdan,  and  L.  M.  Bakheet. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  37-50, 

November  1989.  4  tab,  11  ref. 

Descriptors:  'Desalination,  'Membrane  processes, 
•Reverse  osmosis,  'Saudi  Arabia,  Disinfection, 
Fouling,  Performance  evaluation,  Saline  water, 
Water  treatment. 

Performance  of  three  Saline  Water  Conversion 
Corporation  (SWCC)  seawater  reverse  osmosis 
(SWRO)  plants  was  evaluated.  The  plants  were: 
Umm  Lujj,  commissioned  July  1986,  4400  cu  m/ 
day;  Al-Birk,  commissioned  December  1983,  2275 
cu  m/day;  and  Jeddah,  commissioned  1979,  12,000 
cu  m/day.  No  membrane  replacement  took  place 
in  any  of  the  three  plants.  Despite  this,  the  three 
plants  showed  only  modest  declines  annually  in 
their  productivity,  (2.5%  at  Jeddah,  3.5%  at  Umm 
Lujj,  and  7.17%  at  Al-Birk).  The  larger  decline  at 
Al-Birk  possibly  was  due  to  biofouling  of  the  mem- 
brane. Product  water  quality  (less  than  250  ppm 
total  dissolved  solids  (TDS))  at  Umm  Lujj  and  Al- 
Birk  was  within  World  Health  Organization  limits. 
The  decline  in  salt  rejection  at  both  plants  was  less 
than  0.2%  per  year.  Salt  rejection  has  declined  at 
the  Jeddah  plant,  indicating  structural  damage  to 
the  membrane.  Both  Umm  Lujj  and  Jeddah  had 
high  plant  availability  (over  95%),  but  their  water 
recovery  was  modest  (24-28%).  Biological  fouling 
was  a  problem  at  the  Al-Birk  plant,  where  feed 
was  chlorinated  (4  ppm)  and  dechlorinated.  No 
biofouling  was  reported  at  the  other  two  plants, 
where  the  feed  was  disinfected  by  CuS04  (0.5-1 
ppm).  Other  problems  encountered  were  material 
corrosion,  especially  SS  316  and  SS  316L  in  both 
treatment  and  desalination  parts  at  Jeddah.  (Au- 
thor's abstract) 
W90-08039 


NEW  CHLORAMINE  PROCESS  TO  CONTROL 
AFTERGROWTH  AND  BIOFOULING  IN  PER- 
MASEP  B-10  RO  SURFACE  SEAWATER 
PLANTS. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE. 

L.  E.  Applegate,  C.  W.  Erkenbrecher,  and  H. 

Winters. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  51-67, 

November  1989.  14  tab,  13  ref. 

Descriptors:  'Chlorination,  'Desalination,  'Re- 
verse osmosis,  Bacteria,  Chloramine,  Fouling, 
Humic  acids,  Membrane  processes,  Permasep  B-10, 
Permeators,  Saline  water,  Seawater,  Temperature, 
Water  treatment. 

Surface  seawater  reverse  osmosis  (RO)  plants 
using  Permasep  B-10  permeators  typically  use 
chlorination-dechlorination  in  the  pretreatment 
system  to  control  biological  activity.  For  such 
plants,  bacterial  aftergrowth  and  biofouling  in  the 
B-10  permeators  can  occur  when  the  water  tem- 
perature rises  above  25  C.  The  bacterial  after- 
growth can  be  significant,  requiring  frequent  disin- 
fection and  cleaning  of  the  permeators,  which  re- 
duces the  efficiency  of  the  RO  plant.  Using  bacte- 
ria isolated  from  Middle  East  B-10  RO  plants, 
aftergrowth  in  a  model  seawater  system  was  stud- 
ied extensively  over  a  pH  range  of  6-8  and  a 
temperature  range  of  15  C  to  35  C.  Both  plank- 
tonic  (growth  in  solution)  and  periphytic  (growth 
on  surfaces)  studies  showed  clearly  that  the  degra- 
dation of  humic  acid  (as  well  as  other  organics)  by 
chlorine  accelerated  aftergrowth.  The  bacterial  af- 
tergrowth was  influenced  by  pH  and  temperature 
and  was  directly  proportional  to  the  availability  of 
assimilable  organic  compounds.  Chlorine  degrada- 
tion of  humic  acid  in  seawater  produced  these 
assimilable  organic  compounds  that  led  to  bacterial 
aftergrowth  and  biofouling.  The  degree  of  humic 
acid  degradation  by  chlorine  was  dependent  on 
pH,  temperature,  and  the  concentration  of  chlo- 
rine. Chloramine,  a  disinfectant  which  was  gener- 
ated in  situ,  was  extensively  examined  as  an  alter- 
native to  chlorine.  Chloramine  was  a  better  disin- 
fectant and  did  not  degrade  humic  acid.  In  addi- 
tion, significantly  less  aftergrowth  was  observed  in 


Saline  Water  Conversion — Group  3A 

the  chloramine  process  (chloramine  followed  by 
neutralization  with  sodium  bisulfite).  B-10  permea- 
tors were  found  to  be  completely  compatible  with 
the  chloramine  process.  Even  brief  exposure  of  B- 
10  permeators  to  chloramine  did  not  significantly 
affect  the  RO  performance.  The  chloramine  proc- 
ess is  a  significant  discovery  that  should  control 
biofouling  in  seawater  RO  plants.  (Author's  ab- 
stract) 
W9O-O8040 


BIOLOGICAL  FOULING  AND  CONTROL  AT 
RAS  ABU  JARJUR  RO  PLANT:  A  NEW  AP- 
PROACH. 

Ministry   of  Public   Works,    Power   and   Water, 
Manama  (Bahrain).  Water  Supply  Directorate. 
S.  R.  Ahmed,  M.  S.  Alansari,  and  T.  Kannari. 
Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  69-84, 
November  1989.  6  fig,  2  tab,  3  ref. 

Descriptors:  'Bahrain,  'Brackish  water,  'Desalina- 
tion, 'Fouling,  'Reverse  osmosis,  Groundwater, 
Hydrogen  ion  concentration,  Membrane  processes, 
Performance  evaluation,  Ras  Abu  Jarjur,  Saline 
water,  Temperature,  Water  treatment. 

The  Ras  Abu  (Bahrain)  reverse  osmosis  (RO), 
which  uses  deep  groundwater  containing  H2S,  has 
been  in  operation  for  the  past  4  yr,  without  any 
serious  problems.  However,  biofouling  of  the 
membranes  has  been  building  up  gradually  and 
appeared  to  start  affecting  the  performance  after  2 
yr  of  operation.  Several  investigations  have  been 
carried  out  to  resolve  this  problem.  Sodium  hexa- 
metaphosphate  (SHMP)  tanks  were  the  major 
source  of  biological  interaction  and  the  results  of 
the  total  bacterial  count  (TBC:  colonies/ml)  were 
too  numerous  to  count  within  2-3  days  of  make-up. 
SHMP  is  a  polyphosphate  the  reversion  of  which 
into  orthophosphate  is  affected  by  factors  of  con- 
centration, temperature,  time,  and  pH.  Due  to  the 
presence  of  H2S  in  the  feed  water,  usage  of  chlo- 
rine is  avoided  even  in  the  trace  levels.  Sodium 
metabisulfite  (SBS)  was  considered  for  sterilization 
of  SHMP  tanks  and  dosing  lines.  Experiments  and 
trials  in  the  plant  showed  positive  results,  such  as 
improved  Micron  Guard  Filter  and  RO  membrane 
performance  by  preventing  aerobic  bacteria  con- 
tamination entering  the  feed  water  from  the  SHMP 
tanks  and  dosing  line.  Optimum  concentration  of 
SBS  to  be  added  to  the  SHMP  tanks  was  0.25%, 
which  controlled  bacteria  and  did  not  affect 
SHMP  reversion  to  orthophosphate.  Paint  peeling 
from  pipes  had  a  negative  effect  on  performance 
by  allowing  light  to  enter,  encouraging  photosyn- 
thesis. (Rochester-PTT) 
W90-08041 


PERFORMANCE  OF  MATERIALS  USED  IN 
SEAWATER  REVERSE  OSMOSIS  PLANTS. 

Kuwait  Inst,  for  Scientific  Research,  Safat. 

J.  Carew,  J.  Abdel-Jawad,  A.  Julka,  and  Y.  Al- 

Wazzan. 

Desalination  DSLNAH,  Vol.  74,  No.   1/3,  p  85- 

1 12,  November  1989.  12  fig,  8  tab,  17  ref. 

Descriptors:  'Desalination,  'Desalination  plants, 
•Materials  testing,  'Reverse  osmosis,  Corrosion, 
Doha  Reverse  Osmosis  Plant,  Economic  aspects, 
Fouling,  Kuwait,  Membrane  processes,  Perform- 
ance evaluation,  Saline  water,  Scaling,  Steel, 
Water  treatment. 

Doha  Reverse  Osmosis  Plant  (DROP)  has  been  in 
operation  for  more  than  4  yr.  The  plant  consists  of 
three  different  reverse  osmosis  (RO)  membrane 
configuration  systems,  each  of  which  has  its  own 
materials  requirements.  Materials  used  for  piping, 
pumps,  valves,  and  control  systems  were  surveyed 
critically.  A  testing  program  was  initiated  to  gen- 
erate data  that  will  provide  a  sounder  basis  by 
which  these  materials  may  be  selected  for  use  in 
RO  plants.  A  number  of  alloys  were  selected  for 
the  study  to  evaluate  their  behavior  in  the  various 
environments  encountered  in  the  reverse  osmosis 
desalination  plant.  Corrosion  performances  and 
material  behavior  were  evaluated  in  terms  of 
weight  loss  in  the  plant.  Pitting  and  crevice  suscep- 
tibility were  assessed  in  the  plant  as  well  as  by 
electrochemical  studies  in  the  laboratory.  A  once- 
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Group  3A — Saline  Water  Conversion 

through  pilot  plant  that  could  simulate  most  of  the 
water  conditions  encountered  in  the  reverse  osmo- 
sis plant  was  constructed.  Coupon  weight  losses  of 
selected  alloys  are  being  determined  under  varia- 
bles of  pH,  temperature,  and  flow  velocity.  Prelim- 
inary work  is  still  in  progress.  Results  obtained 
from  the  program  so  far  appear  to  favor  the  use  of 
high  alloyed  stainless  steels  in  many  areas  of  RO 
plants.  The  economic  incentive  for  extensive  use  of 
steel  will  depend  on  the  results  of  long-term  studies 
currently  on  the  way.  (Author's  abstract) 
W9O-08O42 


On  the  other  hand,  the  average  difference  between 
the  two  methods  was  15.3%  and  9.4%  for  the 
permeate  flow  rate  leaving  the  first  and  second 
stages,  respectively.  The  standardized  performance 
data  using  the  UOP  method  were  closer  to  the 
design  data.  (Author's  abstract) 
W90-08044 


IMPROVING  REVERSE  OSMOSIS  PERFORM- 
ANCE THROUGH  PERIODIC  CLEANING. 

Pfizer,  Inc.,  New  York. 
S.  I.  Graham,  R.  L.  Reitz,  and  C.  E.  Hickman. 
Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  113- 
124,  November  1989.  9  fig. 

Descriptors:  *Desalination  apparatus,  'Fouling, 
•Maintenance,  'Reverse  osmosis,  California, 
Cleaning,  Florida,  Pressure,  Saline  water,  Salinity, 
Temperature,  Water  treatment. 

Periodic  cleaning  of  a  membrane  to  remove  fou- 
lant  accumulations  is  essential  to  maintain  quality 
and  quantity  of  product  water  and  maximize  mem- 
brane life  in  reverse  osmosis  (RO)  plants.  Issues  of 
when  to  clean,  how  to  select  a  chemical  treatment, 
and  how  to  evaluate  the  process  of  the  cleaning 
procedure.  Operating  histories  of  RO  systems  are 
discussed,  as  follows:  a  mobile  home  park  (Flori- 
da), a  utility  (Florida),  a  power  generating  station 
(Southern  California),  and  a  nuclear  power  plant. 
Periodic  cleaning  is  an  essential  procedure  in  any 
RO  plant  experiencing  fouling.  The  decision  crite- 
ria for  instituting  a  cleaning  procedure  should  be 
based  on  loss  of  plant  performance  relative  to  a  set 
of  standard  conditions.  This  requires  normalization 
of  operating  data  to  account  for  changes  in  salinity, 
temperature,  and  pressure.  Because  and  RO  mem- 
brane is  in  risk  of  permanent  damage  if  fouling  is 
allowed  to  progress  beyond  reasonable  limits,  nor- 
malization procedures  should  be  incorporated  into 
an  operator's  daily  routine.  In  the  examples  cited 
here,  the  FLOCLEAN  line  of  cleaning  chemicals 
was  used  to  rejuvenate  systems  after  performance 
had  deteriorated  well  beyond  the  recommended 
point  for  cleaning  procedures.  (Rochester-PTT) 
W90-08043 


STANDARDIZATION  OF  PERFORMANCE 
DATA  FOR  REVERSE  OSMOSIS  DESALINA- 
TION PLANTS. 

Kuwait  Inst,  for  Scientific  Research,  Safat. 
B  A  Q.  Darwish,  A.  Abdel-Jawad,  and  G.  S.  Aly. 
Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  125- 
140,  November  1989.  12  fig,  3  ref.  Kuwait  Founda- 
tion for  the  Advancement  of  Science  Grant  KFAS 
86-06-01. 

Descriptors:  *Desalination,  'Performance  evalua- 
tion, 'Reverse  osmosis,  Comparison  studies,  Doha 
Reverse  Osmosis  Plant,  Kuwait,  Membrane  proc- 
esses, Saline  water,  Standards,  Water  treatment. 

Comprehensive  operating  data  generated  over  a 
period  of  more  than  3  yr  by  Doha  Reverse  Osmo- 
sis Plant  (Kuwait)  was  used  to  compare  the  accura- 
cy of  two  methods  of  standardizing  reverse  osmo- 
sis (RO)  performance  data.  The  American  Society 
for  Testing  and  Materials  (ASTM)  method,  applied 
for  both  spiral  wound  and  hollow  fiber  membrane 
systems,  and  the  UOP  method,  applied  to  spiral 
wound  membrane  systems.  The  UOP  method  re- 
sulted in  better  standardization  of  both  permeate 
flow  rate  and  salt  rejection  for  both  stages  of  the 
spiral  wound  membrane  configuration.  For  a  plant 
operation  time  of  36  months,  the  average  differ- 
ence between  both  methods  was  1.2%  and  5.8% 
for  the  salt  rejection  first  and  second  stages,  re- 
spectively, and  8.0%  and  4.6%  for  the  permeate 
flow  rate  of  first  and  second  stages,  respectively. 
The  UOP  method  needs,  however,  more  detailed 
input  data  compared  to  the  ASTM  method.  An 
attempt  was  made  to  modify  the  UOP  method  by 
application  with  the  hollow  fiber  membrane 
system  configuration.  A  smaller  difference  range  of 
salt  rejection  was  obtained,  ranging  between  0.8% 
for  the  first  stage  and  2.0%  for  the  second  stage. 


SCALING  POTENTIAL  OF  KUWAIT  SEA- 
WATER  FOR  REVERSE  OSMOSIS  DESALINA- 
TION. 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Water 
Desalination  Dept. 
S.  E.  Ebrahim,  and  B.  A.  Darwish. 
Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  141- 
156,  November  1989.  9  tab,  11  ref.  Kuwait  Foun- 
dation for  the  Advancement  of  Science  Grant 
KFAS  86-06-01. 

Descriptors:  'Desalination,  'Kuwait,  'Reverse  os- 
mosis, 'Scaling,  Doha  Reverse  Osmosis  Plant,  Hy- 
drogen ion  concentration,  Membrane  processes, 
Seawater,  Sodium  hexamate  phosphate,  Sulfuric 
acid,  Temperature. 

Sulfuric  acid  is  used  at  the  Doha  Reverse  Osmosis 
Plant  (DROP)  in  Kuwait  for  three  purposes:  (1)  to 
adjust  the  pH  of  untreated  seawater  entering  a 
coagulation-flocculation  system  for  enhancing  the 
coagulation  process,  (2)  to  adjust  the  pH  of  the 
feed  to  the  reverse  osmosis  (RO)  systems  for  maxi- 
mum salt  rejection  and  (3)  to  minimize  the  carbon- 
ate scaling  potential  of  the  feed  to  the  RO  systems. 
Sodium  hexamate  phosphate  (SHMP)  is  added  as  a 
precaution  against  the  formation  of  sulfate  scaling 
(ie,  calcium,  barium,  strontium).  During  four  years 
of  operation,  DROP  consumed  considerable  quan- 
tities of  acid  and  SHMP,  which  affected  the  unit 
cost  of  produced  water.  The  Stiff  and  Davis  stabil- 
ity index,  solubility  product,  and  ion  product  were 
calculated  for  the  brine  at  different  feed  total  dis- 
solved solids  (TDS).  The  limits  for  carbonate  and 
sulfate  scaling  at  different  TDS  and  recoveries  are 
established  for  Kuwait  seawater.  Freshwater  pH  of 
7.1  and  30%  recovery  can  be  used  without  danger 
of  membrane  scaling.  At  this  feedwater  pH  and 
recovery,  antiscalant  is  not  necessary.  Recovery 
can  be  increased  depending  on  feedwater  tempera- 
ture and  the  addition  of  antiscalant.  Acceptable 
SDI  values  can  be  achieved  by  the  common  pre- 
treatment  system,  using  feedwater  with  pH  7.1. 
Excellent  salt  rejection  can  be  obtained  at  a  feed- 
water  pH  of  7.1.  A  49.7%  saving  in  acid  consump- 
tion can  be  achieved  if  pH  7.1  is  used  rather  than 
pH  6.0  for  the  feedwater  to  the  common  pretreat- 
ment.  At  feedwater  pH  7.1,  and  without  the  addi- 
tion of  antiscalant,  the  savings  in  chemical  cost  per 
cubic  meter  of  produced  water  ranged  from  26.9- 
60.7%.  (Rochester-PTT) 
W90-08045 


SS  alloys  317LN,  904L,  254SMO,  and  329  per- 
formed well,  without  any  significant  corrosion 
when  they  were  used  in  the  construction  of  SWRO 
plants  or  parts  thereof  in  the  GCC  countries.  These 
plants  have  been  in  continuous  operation  for  years. 
Numerous  SS  alloys  (316L,  317L,  317LN,  904L, 
254SMO,  and  329)  performed  well  against  corro- 
sion. With  good  plant  design  and  good  operational 
and  maintenance  procedures,  it  should  be  safe  to 
use  any  of  those  alloys  in  the  construction  of 
SWRO  plants  even  at  high  TDS  in  seawater 
(43,000  ppm).  Oxygen  is  of  key  importance  in 
corrosion  of  desalination  plants  equipment  in  gen- 
eral and  multistage  flash  in  particular.  Good  corro- 
sion performance  has  been  noted  with  deaerated 
feed.  (Rochester-PTT) 
W90-08046 


TWENTY  YEAR  CASE  HISTORY:  B-9 
HOLLOW  FIBER  PERMEATOR. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE. 

I.  Moch. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  171- 

181,  November  1989.  6  fig,  2  tab,  10  ref. 

Descriptors:  'Desalination,  'Membrane  processes, 
'Reverse  osmosis,  Brackish  water,  Fouling,  Histo 
ry,  Performance  evaluation,  Permeators. 

Twenty  years  ago,  Du  Pont  introduced  its  proprie 
tary,  brackish  water,  hollow  fiber,  aramid  B-9  per 
meator.  The  introduction  of  this  product  made 
reverse  osmosis  (RO)  an  economically  viable  tech 
nology.  Over  100,000  permeators,  processing  ovei 
3  million  cubic  meters  of  water  per  day,  have  beei 
supplied  to  all  areas  of  the  world  for  use  in  potable 
commercial,  and  industrial  applications.  The  chem 
istry  and  engineering  of  this  desalination  device  ari 
reviewed,  significant  long-lived  applications  an 
described,  and  future  perspectives  are  presented 
Several  improvements  have  been  made  in  tb 
device  over  the  last  20  years,  including  increasinj 
flow  per  module  by  28%  to  16,000  gpd  for  an  8 
inch  module,  decrease  in  salt  passage  from  10%  t< 
5%  absolute,  and  the  flux  in  the  module  has  bee 
optimized  at  3-5  gallons/square  foot  of  membran 
per  day.  The  fouling  characteristics  have  bee 
defined  rigorously  been  defined  at  SDI  3  or  less,  s 
that  water  quality  and  quantity  can  be  guaranteec 
Customers  report  the  following  benefits  using  th 
product  in  brackish  water:  demonstrated  low  men 
brane  replacement  rates,  long-term  storage  lift 
stable  flow  and  salt  passage,  minimal  space  requin 
ments  and  ease  of  handling,  and  no  biologic! 
degradation.  Future  improvements  can  be  expec 
ed  in  the  areas  of  improved  salt  rejection,  high< 
flow  modules,  higher  permissible  fouling  indice 
more  efficient  modules,  and  long-life  modules  pr< 
viding  lower  replacement  rates.  (Rochester-PTl 
W90-08047 


CORROSION  RESISTANT  MATERIALS  FOR 
SEAWATER  RO  PLANTS. 

Saline  Water  Conversion  Corp.,  Al-Jubail  (Saudi 

Arabia).    Research,    Development    and    Training 

Center. 

A.  M.  Hassan,  and  A.  U.  Malik. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  157- 

170,  November  1989.  2  tab,  14  ref. 

Descriptors:  'Corrosion,  'Desalination,  'Desalina- 
tion plants,  'Materials  testing,  'Reverse  osmosis, 
'Saudi  Arabia,  Alloys,  Design  criteria,  Membrane 
processes,  Oxygen,  Performance  evaluation,  Saline 
water,  Seawater,  Steel,  Surveys. 

A  survey  of  corrosion-resistant  materials  employed 
in  Seawater  Reverse  Osmosis  (SWRO)  desalination 
plant  in  Saudi  Arabia  and  the  GCC  countries  has 
been  carried  out  with  special  reference  to  stainless 
steels.  The  history  of  the  application  of  these  mate- 
rials is  reviewed  along  with  the  major  corrosion 
problems  encountered  in  those  plants  with  main 
emphasis  on  Saline  Water  Conversion  Corporation 
(SWCC)  reverse  osmosis  (RO)  desalination  plants. 
The  two  stainless  steel  (SS)  alloys  316L  and  317L 
have  been  used  in  the  construction  of  the  two 
SWCC  SWRO  plants  at  the  remote  area  plants  of 
Al-Birk  Umm  Lujj  with  noticeable  corrosion 
damage  in  either  plant  after  their  operation  for 
over  5  yr  and  3  yr,  respectively.  Similarly,  other 


THREE-YEAR  EXPERIENCE  OF  A  SE^ 
WATER  RO  PLANT  OPERATING  AT  A  COP 
VERSION  GREATER  THAN  50%  IN  TH 
CAYMAN  ISLANDS. 

Fairleigh  Dickinson  Univ.,  Teaneck,  NJ. 

H.  Winters. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  18 

185,  November  1989.  2  ref. 

Descriptors:  'Cayman  Islands,  'Desalinatio 
•Membrane  processes,  'Reverse  osmosis,  Foulin 
Performance  evaluation,  Permasep  B-10T,  Perme 
tors,  Saline  water,  Seawater,  Water  treatment. 

A  seawater  RO  plant  using  Permasep  B-10T  pe 
meators  has  been  in  operation  for  24,000  hr  in  tl 
Cayman  Islands  at  a  conversion  greater  than  50, 
This  plant  produces  600  cu  m/day  with  a  produ 
quality  of  less  than  305  mg/1.  The  RO  skids  we 
designed  to  operate  at  high  pressure  (maximu 
1200  psig)  using  1:1  brine  staging  of  the  perms 
tors.  The  pretreatment  consist  only  of  5-micn 
cartridge  filtration  despite  the  presence  of  dissol 
organics  (20  mg/1)  and  bacteria  (1,000/ml).  T 
first-stage  permeators  exceeded  by  3.2%,  while  t 
second-stage  permeators  produced  1.5%  less  wal 
the  projected.  The  overall  productivity  has  ( 
ceeded  design  projections  by  2.7%.  The  B-K 
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>llow  fiber  membranes  have  never  been  cleaned 
the  3  yr  of  operation  and  have  maintained  their 
cellent  performance  in  spite  of  the  high  fouling 
itential  of  organics  and  bacteria  in  the  feed 
ater.  (Author's  abstract) 
90-08048 


X>NOMIC  AND  TECHNICAL  FACTORS  AF- 
JXTING  SEAWATER  REVERSE  OSMOSIS 
fcOCESS  DESIGN. 

Ilied-Signal,  Inc.,  San  Diego,  CA.  UOP  Fluid 
sterns. 

E.  Sulpizio,  W.  G.  Light,  and  J.  L.  Perlman. 
ssalination  DSLNAH,  Vol.  74,  No.  1/3,  p  187- 
1,  November  1989.  5  fig,  2  tab,  8  ref. 

sscriptors:  'Desalination,  'Reverse  osmosis, 
;sign  criteria,  Economic  aspects,  Membrane 
ocesses,  Optimization,  Saline  water,  Seawater, 
ireadsheet  techniques,  Water  treatment. 

sign  of  a  seawater  reverse  osmosis  (RO)  desali- 
tion  plant  requires  an  economic  and  technical 
aluation  of  single-stage  and  two-stage  system 
nfigurations.  Feedwater  salinity  is  an  important 
:tor  for  selecting  a  particular  plant  design.  The 
eferred  RO  design  should  be  derived  from  an 
sessment  of  capital  and  operating  costs.  Perform- 
ce  characteristics  of  commercially  available 
iral-wound  membrane  elements  were  used  to 
epare  the  various  single-stage  and  two-stage  de- 
ins.  Spreadsheet  techniques  were  used  to  make 
onomic  evaluations  of  the  designs  and  to  deter- 
ne  equivalent  annual  costs.  In  assessing  equiva- 
it  annual  costs,  a  single-stage  design  would  be 
sferred  for  seawater  salinities  less  than  39  g/L 
d  two-stage  design  would  be  preferred  for  sea- 
iter  salinities  greater  than  42  g/L.  The  single- 
ge  design  has  the  advantage  of  being  both  sim- 
:r  in  configuration  and  operation.  A  two-stage 
□figuration  has  the  technical  advantage  of  being 
>re  flexible  to  adjust  for  changes  in  feed  salinity 
in  element  performance.  (Author's  abstract) 
90-08049 


tlHALOMETHANES   (THMS)   FORMATION 
MULTI-STAGE  FLASH  (MSF)  DISTILLA- 
ON  PLANTS. 

iwait  Water   Resources   Development   Centre, 

fat. 

A.  Latif,  F.  M.  Al-Awadi,  and  B.  A.  Colenutt. 

salination  DSLNAH,  Vol.  74,  No.  1/3,  p  205- 

5,  November  1989.  10  fig,  14  ref. 

scriptors:  'Desalination,  'Reverse  osmosis, 
rihalomethanes,  'Water  pollution  sources, 
r'ater  treatment,  Bromoform,  Chlorination, 
ilorine,  Flash  distillation,  Fouling,  Kuwait, 
:mbrane  processes,  Organic  compounds,  Saline 
iter,  Seawater. 

ie  presence  of  trihalomethanes  (THMs)  in  distil- 
e  product  by  multi-stage  flash  (MSF)  distillation 
mt  (Doha  East  Power  Generation  and  Water 
aduction  Station,  Kuwait)  was  monitored.  Four 
IMs  were  considered:  chloroform,  bromodich- 
omethane,  dibromochloromethane,  and  bromo- 
m.  The  major  source  of  THM  formation  within 
:  distillation  plant  is  the  organic  compounds 
sent  in  the  seawater  used  as  make-up  feed.  The 
el  of  THM  compounds  depends  greatly  on  the 
thod  of  chlorination  and  the  applied  dosage,  but 
th  temperature  and  total  organic  carbon  also  are 
tors.  The  amount  of  residual  chlorine  is  the 
ist  significant  input.  Addition  of  anti-sealant  and 
:i-foam  organic  compounds  also  influences  the 
IMs  in  the  make-up  stream.  The  MSF  distilla- 
n  process  is  very  effective  in  stripping  THM 
mpounds  from  the  flashing  brine.  This  is  because 
ist  of  the  THMs  in  the  flashing  brine  move 
ward  into  the  vapor  space  of  the  flash  chambers 
gaseous  form.  A  substantial  amount  is  then  re- 
ted  with  the  vent  gases,  whereas  the  rest  is 
adensed  along  with  distillate  product.  On  aver- 
:  only  11.24%  of  THMs  present  in  the  make-up 
earn  end  up  in  the  distillate  product.  The  pre- 
minant  THM  compound  in  all  streams  covered, 
irt  from  the  brine  blow-down  stream,  is  bromo- 
m.  It  is  thought  that  this  is  due  to  the  high  level 
bromide  ions  in  the  seawater  used  by  the  plant, 
aches  ter-PTT) 


W90-08050 


PREDICTIVE  MODEL  TO  FIND  THE  OPTI- 
MUM CHLORINE  TREATMENT  SCENARIO 
FOR  BIOFOULING  CONTROL. 

Kuwaiti  Tech  Consultance,  Faiha. 

For  primary  bibliographic  entry  see  Field  5F. 
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MONITORING  OF  ORGANIC  COMPOUNDS 
IN  FEED  AND  PRODUCT  WATER  SAMPLES 
FROM  MSF  PLANTS  IN  THE  EASTERN 
COAST  OF  SAUDI  ARABIA. 

Saline  Water  Conversion  Corp.,  Al-Jubail  (Saudi 

Arabia).    Research,    Development    and    Training 

Center. 

R.  Mayankutty,  A.  Amin  Nomani,  and  T.  S. 

Thankachan. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  243- 

257,  November  1989.  3  fig,  6  tab,  12  ref. 

Descriptors:  'Desalination,  'Flash  distillation, 
•Monitoring,  'Saudi  Arabia,  'Water  quality  con- 
trol, 'Water  treatment,  Chemical  analysis,  Drink- 
ing water,  Hazardous  materials,  Organic  com- 
pounds, Performance  evaluation,  Public  health. 

A  year-long  monitoring  of  seawater  feed,  product 
distillate,  and  potable  water  samples  from  the  Al- 
Jubail  multi-stage  flash  evaporation  (MSF)  plant  in 
eastern  Saudi  Arabia  was  conducted  to  detect  the 
possible  presence  of  toxic  organic  compounds. 
Similar  studies  were  done  at  Al-Khobar  and  Al- 
Khafji  plants  for  shorter  periods  (3-5  mo).  Several 
samples  of  seawater  and  product  water  before  and 
after  chlorination  and  potable  water  were  periodi- 
cally collected  and  analyzed  for  volatile  and  non- 
volatile organic  compounds  using  gas  chromatog- 
raphy and  gas  chromatography/mass  spectrometry 
(GC/MS).  Standard  chemical  analysis  techniques 
were  used  to  quantitative  estimate  several  of  the 
organics  and  others  were  qualitatively  identified  by 
GC/MS  using  a  compouterized  library  search  utili- 
ty. High  concentrations  of  several  organics  were 
detected  in  hypochlorite  samples  produced  by  sea- 
water electrolysis,  but  most  of  them  were  below 
detection  levels  in  chlorinated  seawater  used  as 
make-up  in  the  desalination  plants.  Almost  all  the 
organics  detected  in  make-up  water  were  rejected 
during  distillation.  Thus,  the  present  studies  con- 
firm that  MSF  is  a  very  efficient  process  for  re- 
moving organic  contaminants  that  may  be  present 
in  seawater.  A  single  phenol  compound  carried 
over  from  the  seawater  feed  to  the  distillate,  in 
minute  concentrations.  Two  phthalate  esters  were 
detected  frequently  in  product  and  potable  water 
supplies.  Their  concentrations  were  too  low  to 
cause  a  toxic  effect  if  present  in  drinking  water. 
The  source  of  these  compounds  is  suspected  to 
have  been  plastics  used  in  construction.  Traces  of 
trihalomethanes,  especially  bromo  derivatives  of 
methane,  were  found  in  all  samples  of  water  treat- 
ed with  chlorine.  (Rochester-PTT) 
W90-08052 


FACTORS  AFFECTING  THE  CORROSION  BE- 
HAVIOUR OF  CN  108  ALLOY  IN  SEA  WATER. 

Rome-2  Univ.  (Italy).  Dept.  of  Chemical  Science 

and  Technology. 

G.  Gusmano,  C.  Simoncelli,  N.  M.  Valota,  and  E. 

Traversa. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  259- 

276,  November  1989.  12  fig,  6  tab,  10  ref. 

Descriptors:  'Alloys,  'Corrosion,  'Desalination 
plants,  'Materials  testing,  'Steel,  Chemical  reac- 
tions, Ions,  Iron,  Manganese,  Performance  evalua- 
tion, Seawater. 

The  corrosion  performance  of  66-30-2-2  and  70/30 
Cupro-nickels  in  seawater  is  influenced  both  by 
surface  conditions  and  operating  parameters.  Cor- 
rosion tests  performed  in  flowing  seawater  showed 
good  correlation  between  the  corrosion  potentials 
of  these  alloys  and  their  corrosion  performance. 
The  growth  of  cathodic  oxide  films  always  is  a 
cause  of  initiation  of  localized  corrosion.  The  trend 
of  the  corrosion  potential  during  the  first  few  days 
of  exposure  is  of  paramount  importance.  If  the 
corrosion  potential  remains  at  low  levels,  the  CN 
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108  alloy  will  suffer  neither  pitting  nor  under- 
deposit  attack.  This  correlation  is  consistent  with 
previous  results  obtained  with  CN  108.  There 
seemed  to  be  no  direct  cause-effect  relationship 
between  the  presence  of  thermal  oxide  on  the  alloy 
surface  and  pitting  attack.  FeS04  treatment  did 
not  seem  to  be  as  important  as  corrosion  potential 
in  determine  which  samples  were  attacked,  the 
present  results  suggested  a  hypothesis  that  it  is  the 
presence  of  both  ferrous/ferric  and  manganous/ 
manganic  ions  that  is  important  in  corrosion  be- 
havior. The  hypothesis  predicts  good  corrosion 
performance  when  both  ferrous  and/or  manganous 
ions  are  present  at  a  concentration  sufficient  to 
guarantee  the  maintenance  of  low  corrosion  poten- 
tial. (Rochester-PTT) 
W90-08053 


KUWAIT  UNIVERSnT  PILOT  PLANT:  A 
SINGLE  MULTI-EFFECT  PLANT  TO  STUDY 
THE  VARIATION  OF  EVAPORATION  PA- 
RAMETERS AT  DIFFERENT  TEMPERA- 
TURES. 

Kuwait  Univ.,  Safat. 

M.  A.  Darwish,  N.  M.  Al-Najem,  T.  Fremont,  and 
J.  de  Gunzborg. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  277- 
288,  November  1989.  5  fig. 

Descriptors:  'Desalination  plants,  'Evaporation, 
•Flash  distillation,  'Kuwait,  Design  criteria,  Per- 
formance evaluation,   Pilot  plants,   Saline  water. 

The  Mechanical  Engineering  Department  of 
Kuwait  University  has  purchased  from  ENTRO- 
PIE,  S.A.  (France)  a  specially  designed  multiple- 
effect,  vertically  stacked  desalination  pilot  plant 
with  a  capacity  of  50  cu  m/day.  The  unit  is  de- 
signed to  operate  in  multi-effect  mode  at  any  top 
brine  temperature  between  60  C  and  110  C.  The 
unit  also  can  be  run  with  specially  designed  ther- 
mocompressors  at  60  C  and  110  C.  The  plant 
consists  of  the  following  components:  (1)  a  multi- 
effect  evaporator  with  three  vertically  stacked 
cells  with  horizontal  tube  bundles;  (2)  four  hori- 
zontal tube  preheaters  to  preheat  feed  water  before 
spraying  it  on  tubes  of  the  first  effect  by  means  of 
perforated  plates;  (3)  two  heat  rejection  sections, 
including  two  condensers  and  one  flashing  cham- 
ber where  the  fresh  water  produced  is  cooled 
down;  (4)  a  pressure  reducing/desuperheating 
system;  (5)  a  set  of  vacuum  ejectors  with  silencer 
to  remove  the  non-condensible  gases  and  keep  the 
unit  under  vacuum;  (6)  two  thermocompressors; 
(7)  a  chemical  injection  system  for  treating  feed 
water;  and  (8)  a  full  set  of  instrumentation  and 
control  components.  A  similar  unit  employed  at  a 
solar  plant  can  operate  in  multi-effect  mode  at  35% 
to  120%  of  nominal  capacity  without  altering  sig- 
nificantly the  gain  output  ratio.  (Rochester-PTT) 
W90-08054 


NOVEL  2500  GPD  5-EFFECTS  WIPED-FILM 
ROTATING-DISK  VAPOR-COMPRESSION 
MODULE:  PRELIMINARY  RESULTS. 

Tleimat  and  Associates,  Alamo,  CA. 

For  primary  bibliographic  entry  see  Field  3C. 
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CHARACTERISTIC  FEATURES  OF  DESALI- 
NATION PLANTS  WITH  THIN  FILM  HEAT 
EXCHANGERS. 

Dal'nevostochnyi    Politekhnicheskii    Inst.,    Vladi- 
vostok (USSR). 
V.  Slesarenko. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  305- 
316,  November  1989.  6  fig,  6  ref. 

Descriptors:  'Desalination  plants,  'Economic  as- 
pects, 'Evaporators,  Comparison  studies,  Heat  ex- 
change, Mathematical  equations,  Performance 
evaluation,  Theory,  Water  treatment. 

The  productivity,  metal  capacity,  and  economy  of 
desalination  plants  depends  on  the  correct  estima- 
tion of  such  processes  as  hydrodynamics  and  heat 
exchange  in  the  evaporated  film  under  low  pres- 
sure. A  comparative  analysis  of  various  film  gener- 
alization methods  was  conducted.  In  the  first  evap- 
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orator,  hydrodynamics  and  heat  exchange  were 
studied  in  an  ascending  thin  film  current  formed  by 
air  and  steam  or  fed  into  tubes  through  nozzles. 
The  second  evaporator  studied  was  a  heat  ex- 
changer with  descending  seawater  film  motion 
along  the  vertical  heat  surface  with  change  nozzles 
at  the  top  of  the  tube.  The  third  plant  was  formed 
of  vertical  rows  of  horizontal  tubes,  with  the  evap- 
orated water  discharged  at  free  or  pressure  spray 
conditions  with  special  sprayers.  The  fourth  plant 
was  a  vertical  tube  heat  exchanger  with  built-in 
special  sprayers  with  diameter  less  than  that  of  the 
main  tube.  The  experiments  showed  that  the  vapor 
at  the  descending  film  current  was  accompanied  by 
the  evaporation  from  its  surface  and  developed 
boiling  bubbles;  its  defining  values  are  heat  cur- 
rent, spray  density,  and  water  and  pressure  proper- 
ties. Theoretical  analysis  showed  that  the  vapor 
apparatus  capacity  with  the  descending  film  flow 
increases  with  the  heat  current  growth,  and  the 
spray  density  change  influences  this  index  insignifi- 
cantly. Experiments  showed  that  the  horizontal 
film  evaporators  have  the  most  heat  change  insen- 
sitivity  at  a  rather  high  current  stability  of  a  liquid 
film.  An  equation  was  developed  for  describing  the 
heat  exchange  process  at  any  type  of  thin-film 
desalination  plant.  (Rochester-PTT) 
W90-08056 

SIMULATION  OF  MSF  DESALINATION 
PLANTS. 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Chemical  Engineering. 

I.  S.  Al-Mutaz,  and  M.  A.  Soliman. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  317- 

326,  November  1989.  3  fig,  2  tab,  11  ref. 

Descriptors:  *Desalination,  *Flash  distillation, 
•Model  studies,  'Saudi  Arabia,  'Simulation,  Com- 
puters, Performance  evaluation,  Water  treatment. 

A  very  fast,  steady-state  simulation  method  was 
developed  for  multi-stage  flash  (MSF)  desalination 
plants  based  on  the  method  of  orthogonal  colloca- 
tion. Instead  of  solving  mass  and  heat  balances  for 
all  stages,  very  few  selected  stages  were  solved. 
The  stages  are  chosen  to  be  at  the  roots  of  a 
suitable  orthogonal  polynomial.  Data  from  the  Al- 
Khobar  II  MSF  plant,  Saudi  Arabia,  were  used. 
Calculations  show  that  the  method  is  remarkably 
efficient  and  at  least  two  times  faster  than  a 
method  based  on  the  simultaneous  solution  of  all 
stages  of  mass  and  heat  balances.  The  tridiagonal 
method  took  1.6  sec  central  processor  unit  time  on 
a  VAX  785  computer,  whereas  the  new  method 
took  0.8  sec.  (Rochester-PTT) 
W9O-O8057 

TRANSIENT  MODEL  OF  MULTISTAGE 
FLASH  DESALINATION. 

Kuwait  Univ.,  Safat.  Dept.  of  Chemical  Engineer- 
ing. 

M  A.  Rimawi,  H.  M.  Ettouney,  and  G.  S.  Aly. 
Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  327- 
338,  November  1989.  8  fig,  1  tab,  11  ref. 

Descriptors:  •  Desalination,  *Flash  distillation, 
•Model  studies,  'Simulation  models,  Brines,  Per- 
formance evaluation,  Saline  water,  Temperature, 
Transient  behavior,  Water  treatment. 

A  theoretical  model  was  developed  to  simulate 
transient  behavior  of  multistage  flash  desalination. 
The  model  involves  simultaneous  solution  of  the 
mass  and  energy  balance  equations  in  all  separation 
stages.  Each  stage  is  defined  by  nine  variables: 
heights  of  flashing  brine  and  distillate,  salt  concen- 
tration in  the  flashing  brine,  brine  and  distillate 
flow  rates,  flashing  pressure,  and  temperatures  of 
the  flashing  brine,  distillate,  and  feed  brine.  Results 
of  a  case  study  for  a  once-through  multi-stage 
configuration  show  rapid  and  nonlinear  variation 
in  the  heights  of  the  brine  and  distillate  pools. 
Variation  in  the  brine  temperature  is  less  pro- 
nounced than  the  distillate  temperature  because  of 
the  small  amount  of  distillate.  (Rochester-PTT) 
W9O-08058 


ELECTROSTATICALLY  ENHANCED  EVAPO- 
RATION RATES  OF  SALINE  WATER. 


Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

N.  N.  Barthakur. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  339- 

353,  November  1989.  3  fig,  1  tab,  18  ref.  Natural 

Sciences  and   Engineering   Research   Council   of 

Canada  Grant  OGP0010245. 

Descriptors:  'Desalination,  'Distillation,  •Evapo- 
ration, *Saline  water,  Electric  wind,  Electrical 
studies,  Entropy,  Potassium  chloride,  Tempera- 
ture, Thermodynamics. 

Corona-produced  air  ions  of  each  polarity  were 
used  to  evaporate  to  dryness  samples  of  KC1  solu- 
tions of  10,  15,  and  20%  (w/v)  concentrations. 
Surface  drying  times  were  determined  with  a  beta- 
ray  gauge.  Samples  exposed  to  fluxes  of  either  1.8 
x  10  to  the  12th  power  positive  or  4.20  x  10  to  the 
12th  power  negative  air  ions  per  sq  cm  per  sec 
dried  2.5-3.9  times  faster  than  control  samples 
under  different  relative  humidity  conditions  in  the 
laboratory.  Evaporation  rate  enhancement  of  solu- 
tions, exposed  to  bipolar  air  ions,  occurred  at  an 
equilibrium  temperature  that  was  about  6  C  lower 
than  the  ambient  temperature.  Electric  wind 
caused  by  the  ionic  drag  is  proposed  as  the  princi- 
pal driving  force  for  the  observed  enhancement  of 
evaporation.  Thermodynamic  considerations 
showed  that  a  concentration  gradient  developed  in 
the  solution  with  the  highest  concentration  at  di- 
rectly below  a  single  point  electrode  where  nuclea- 
tion  and  crystallization  of  the  solution  first  oc- 
curred. An  entropic  effect  also  led  to  an  exother- 
mic process,  which  partly  explained  the  low  tem- 
perature obtained  by  the  exposed  solution  com- 
pared to  the  temperature  of  a  freely  evaporating 
sample.  (Author's  abstract) 
W90-08059 


INHIBITION  EFFICIENCY  OF  SCALE  FOR- 
MATION BY  CHEMICAL  ADDmVES. 

Akademiya  Nauk  SSSR,  Sverdlovsk.  Inst,  of  Phys- 
ical Chemistry. 

O.  D.  Linnikov,  V.  L.  Podbereznyi,  M.  A. 
Belyshev,  V.  M.  Balakin,  and  V.  S.  Talankin. 
Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  355- 
361,  November  1989.  4  fig,  3  ref. 

Descriptors:  'Desalination  apparatus,  *Saline 
water,  'Scaling,  Additives,  Chemical  water  treat- 
ment, Performance  evaluation,  Phosphonates,  Po- 
lyelectrolytes. 

Comparative  tests  were  conducted  of  a  number  of 
chemical  additives-scale  formation  inhibitors,  of 
phosphonate,  polyelectrolyte  type,  and  others 
being  used  in  the  USSR  and  abroad.  The  processes 
of  magnesium  hydroxide,  calcium  carbonate,  and 
sulfate  scale  formation  were  simulated  in  laborato- 
ry apparatus.  To  eliminate  mutual  superposition  of 
scale  formation  processes  of  different  types,  which 
is  inevitable  in  seawater  use,  simulated  solutions 
were  applied.  The  most  efficient  chemical  addi- 
tives for  inhibition  of  these  types  of  scale  were 
determined.  Most  of  the  additives  had  little  effect 
on  magnesium  hydroxide  scale  formation.  The 
most  efficient  inhibitor  of  calcium  carbonate  scale 
formation  was  the  phosphonate;  for  calcium  sulfate 
the  most  efficient  inhibitor  was  nitrilotrimethylene 
phosphonic  acid  (NTP).  Inhibition  of  magnesium 
hydroxide  scale  was  observed  with  oxyethyliden- 
diphosphonic  acid  (OEDP),  NTP,  and  sodium  po- 
lyphosphate, but  their  efficiency  was  not  high. 
(Rochester-PTT) 
W90-08060 

HEAT  TRANSFER  IN  THIN  FILM-TYPE 
EVAPORATOR  WITH  PROFILED  TUBES. 

Kiev  Polytechnic  Inst.  (USSR). 

V.  G.  Rifert,  V.  L.  Podbereznyi,  J.  V.  Putihn,  J. 

G.  Nikitin,  and  P.  A.  Barabash. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  363- 

372,  November  1989.  4  fig,  7  ref. 

Descriptors:  'Desalination  apparatus,  'Evapora- 
tors, 'Heat  transfer,  Desalination,  Design  criteria, 
Mathematical  analysis,  Performance  evaluation, 
Water  treatment. 

Local  and  average  heat-transfer  coefficients  in 
water  film  evaporation  on  horizontal  profiled  tubes 


were  measured.  Dependencies  for  calculating  the 
average  heat  transfer  are  presented.  The  studies 
showed  that  the  use  of  longitudinally-profiled 
tubes  makes  it  possible  to  increase,  with  an  account 
of  development  of  the  heat-exchange  surface,  the 
heat  transfer  from  the  wall  to  the  film  of  the  down- 
flowing  liquid  by  a  factor  of  1.35-1.85  and  the 
overall  'vapor-liquid'  heat  transfer  of  1.3-1.5.  Based 
on  these  results  such  tubes  can  be  recommended 
for  use  in  desalination  plant  evaporators.  (Author's 
abstract) 
W90-08061 


HEAT  EXCHANGE  AT  DROPWISE  CONDEN- 
SATION IN  HEAT  EXCHANGERS  OF  DESALI- 
NATION PLANTS. 

Kiev  Polytechnic  Inst.  (USSR). 

V.  G.  Rifert,  A.  I.  Sardak,  S.  V.  Grigorenko,  and 

V.  L.  Podbereznyj. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  373- 

382,  November  1989.  5  fig,  5  ref. 

Descriptors:  'Condensation,  'Desalination  plants, 
•Heat  transfer,  Design  criteria,  Performance  eval- 
uation, Seawater,  Water  vapor. 

Heat  exchange  was  studied  experimentally  at  a 
dropwise  steam  condensation  in  a  horizontal  using 
a  stimulant  (fluorine-containing  disulfide).  The  use 
of  this  stimulant  increased  the  heat  transfer  2-9 
times  versus  film  condensation.  The  effect  of  the 
heat  flux  density,  steam  velocity,  condensate 
onflow,  temperature  of  condensate,  and  noncon- 
densable  gases  on  the  behavior  of  the  process  were 
studied.  Commercial-scale  studies  were  conducted 
with  the  arrangement  of  the  process  dropwise 
steam  condensation  on  the  outside  surface  of  a 
horizontal  tube.  The  studies  were  aimed  at  deter- 
mining the  duration  and  quality  of  dropwise  con- 
densation at  a  single  treatment  of  the  heat-ex- 
change surface  as  well  as  at  searching  the  methods 
for  producing  a  coating  under  commercial  operat- 
ing conditions.  The  brass-tube  heat  exchanger  was 
installed  in  the  seawater  preheating  line  of  a  10- 
effect  desalination  plant  of  a  desalination  complex. 
During  800  hr  of  operation  of  the  maximum  in- 
crease in  heat  transfer  intensity  was  2.5-2.7  times; 
after  700  hr  of  operation  this  decreased  to  1.5. 
Changing  the  ratio  of  components  of  the  hydro- 
phobic composition  made  it  possible  to  reduce  the 
flow  rate  to  3.8  g/sq  m  while  ensuring  stable 
dropwise  condensation  on  the  surfaces  of  the 
tubes.  Only  near  the  steam  inlet  union  did  drop- 
wise  condensation  change  over  to  film,  with  film 
movement  along  the  horizontal  tube.  (Rochester- 
PTT) 
W90-08062 


INFLUENCE  OF  SPRAY  DENSITY  OF  COEF- 
FICIENT OF  GAS  DYNAMIC  RESISTANCE 
FOR  TUBE  BUNDLES  OF  DIFFERENT  CON- 
FIGURATION. 

Akademiya  Nauk  SSSR,  Sverdlovsk.  Inst,  of  Phys- 
ical Chemistry. 

V.  V.  Ilyushchenko,  V.  L.  Podbereznyi,  and  S.  I. 
Golub. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  383- 
389,  November  1989.  3  fig,  1  tab. 

Descriptors:  'Condensation,  'Desalination,  'Water 
vapor,  Air  currents,  Gas  dynamic  resistance,  Math- 
ematical studies,  Performance  evaluation,  Tube 
bundles. 

The  effect  of  spray  density  on  gas  dynamic  resist- 
ance was  investigated  on  a  test  model  for  tube 
bundles  of  different  configurations  with  air  flow 
cross  and  cocurrent  with  fluid  rejection  of  vapor. 
The  arrangement  of  smooth  and  profiled  tubes  at 
different  diameters  in  the  bundle  was  staggered 
and  in-line.  A  considerable  increase  was  observed 
in  gas  dynamic  resistance  coefficient  with  the  in- 
crease of  spray  density  for  cross  vapor  rejection 
from  the  tube  bundle,  whereas  for  cocurrent  vapor 
flow  this  dependence  was  slight.  Empirical  coeffi- 
cients were  obtained  for  all  types  of  tube  bundles 
tested  (25,  38,  and  52  mm  diameter).  These  coeffi- 
cients permit  the  calculation  of  their  gas  dynamic 
resistance  from  the  published  equation.  (Authors 
abstract) 
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JTERACTION  OF  SPRAYING  LIQUID  AND 
\POUR  IN  HORIZONTAL-TUBE  FILM 
k'APORATORS. 

Icademiya  Nauk  SSSR,  Sverdlovsk.  Inst,  of  Phys- 
il  Chemistry. 

V.  Ilyushchenko,  V.  L.  Podbereznyi,  and  S.  I. 
slub. 

:salination  DSLNAH,  Vol.  74,  No.  1/3,  p  391- 
0,  November  1989.  4  fig,  2  ref. 

?scriptors:  *Condensation,  'Desalination,  *Evap- 
ators,  'Model  studies,  'Water  vapor,  Film  evap- 
Mors,  Mathematical  analysis,  Performance  eval- 
tion,  Pilot  plants,  Tube  bundles. 

liform  spraying  of  liquid  over  the  surface  and 
ight  of  a  tube  bundle  is  important  for  operation 

horizontal-tube  film  evaporators  (HTFEs).  A 
ithematical  model  was  developed  to  calculate 
:  uniformity  of  liquid  distribution  in  a  tube 
idle  with  cross  vapor  rejection.  The  model  per- 
ls the  mass  of  spraying  liquid  over  any  tube  of 
:  bundle  and  the  liquid  bulk  rejected  by  vapor 
m  heat  exchange  to  be  defined.  The  theoretical 
/elopment  of  model  equations  is  presented  and 
ults  of  an  experimental  pilot  plant  study  are 
cribed.  These  results  demonstrate  that,  in  hori- 
ltal  vapor  rejection  from  large  tube  bundles,  it  is 
:essary  to  take  into  account  liquid  overflow  in 

tube  bundle.  An  equation  is  included  here  that 
y  be  used  to  calculate  flow  rate  of  spraying 
ud  on  any  tube  in  the  HTFE  tube  bundle  de- 
iding  on  operation  parameters  and  apparatus 
:.  (Rochester-PTT) 
O-08064 


STRIBUTION  OF  HALOMETHANES  IN  PO- 
BLE  WATERS  OF  KUWAIT. 
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Water  Yield  Improvement 
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:riptors:  'Cloud  seeding,  'Governmental  inter- 
10ns,  'Morocco,  'Snowpack,  'Water  re- 
xs  development,  'Weather  modification, 
i  Mountains,  Cloud  liquid  water,  Oum  er  Rbia 
r,  Streamflow,  Supercooling,  Temperature. 

l  1984  to  1989  the  Governments  of  Morocco 
he  United  States  cooperated  in  Programme  Al 
t,  a  $12,000,000  project  to  investigate  the  fea- 
ty  of  augmenting  water  supplies  in  Morocco 
igh  weather  modification.  A  demonstration 
ct  was  set  up  in  the  upper  Oum  er  Rbia  basin, 
h  is  on  the  northwestern  side  of  the  central 


High  Atlas  Mountains.  Promising  cloud  formations 
were  treated  with  silver  iodide  released  from  air- 
craft and,  beginning  in  1987,  from  a  network  of 
ground-based  generators.  Clouds  were  seeded  on 
144  days  over  the  five  winters  of  operations.  See- 
dable  conditions,  as  indicated  by  the  presence  of 
supercooled  liquid  water  in  clouds  at  concentra- 
tions up  to  0.7  g/cu  m  at  temperatures  down  to  -12 
C,  were  found  to  occur  on  15  to  30  days  per 
winter.  The  evaluation  studies,  which  were  based 
on  a  target-control  design  using  streamflow  as  the 
response  variable,  indicated  that  6  years  of  experi- 
mentation would  be  required  to  provide  a  50% 
probability  of  detecting  a  10%  increase  in  stream- 
flow  due  to  seeding.  The  potential  effects  of  aug- 
mented streamflow  upon  the  operation  of  the  Oum 
er  Rbia  River  and  upon  the  local  and  national 
economy  were  studied  with  the  aid  of  computer 
models.  This  report  covers  the  project  design,  the 
contributions  of  the  two  Governments  involved, 
the  development  of  Moroccan  institutions  to 
handle  such  a  complex  program,  the  technology 
transfer  and  scientific  studies  accomplished,  and 
the  results  of  the  streamflow  and  economic  analy- 
ses using  models.  A  section  on  problems  encoun- 
tered and  lessons  learned  is  included  for  the  benefit 
of  other  persons  or  agencies  contemplating  large, 
complex  projects  involving  more  than  one  national 
government.  (Lantz-PTT) 
W90-08165 


ECONOMIC  EFFECTS  OF  PRECIPITATION 
ENHANCEMENT  IN  THE  CORN  BELT. 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
mate and  Meteorology  Section. 
P.  Garcia,  S.  Changnon,  and  M.  Pinar. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
29,  No.  1,  p  63-75,  January  1990.  1  fig,  8  tab,  20  ref, 
append. 

Descriptors:  'Artificial  precipitation,  'Corn  belt, 
•Economic  impact,  'Water  supply  development, 
♦Weather  modification,  Cattle,  Corn,  Crop  pro- 
duction, Government  finance,  Government  inter- 
relations, Hogs,  Humid  climates,  Marketing,  Po- 
tential water  supply,  Poultry,  Profit,  Soybeans, 
Taxes,  Water  use. 

Policy  formulation  in  weather  modification  re- 
quires an  understanding  of  the  economic  effects 
from  altered  weather.  An  insight  is  needed  into  the 
beneficiaries  of  a  functioning  weather  modification 
technology  when  applied  at  various  spatial  and 
temporal  levels.  An  econometric  model  which 
links  the  corn/soybean  production  to  U.S.  cattle, 
hog,  and  poultry  sectors  is  used  to  determine  the 
effects  of  precipitation  enhancement  in  the  U.S. 
Corn  Belt,  a  humid  climatic  region.  A  regional 
supply  formulation  permits  assessment  of  weather 
modification  on  production,  prices,  and  revenues 
to  producers,  and  savings  in  consumers'  expendi- 
tures on  meat.  From  the  perspective  of  the  produc- 
ers in  a  target  area,  the  increase  in  revenue  from 
added  precipitation  over  time  favors  multiyear  use 
of  the  precipitation  modification  technology.  The 
sentiment  among  producers,  given  the  highly  vari- 
able nature  of  revenue  from  precipitation  modifica- 
tion across  areas,  seems  to  be  that  the  most  direct 
beneficiaries  of  the  technology  should  support  its 
operation  and  maintenance.  The  nature  of  the 
changes  in  producer  revenues  and  the  findings  that 
consumers  benefit  from  modification  technologies 
and  the  potential  use  of  precipitation  modification 
technologies  across  regions  support  the  concept 
that  funding  responsibilities  for  research  and  devel- 
opment should  fall  on  more  aggregate  government 
units,  i.e.,  state  and  federal.  It  is  clear  that  large- 
scale  precipitation  modification  reduces  the  reve- 
nues to  producers  making  its  use  less  attractive,  so 
should  be  coordinated  with  market  expansion  and 
demand  creation  strategies  so  that  the  profitability 
of  these  new  technologies  may  be  maintained.  (Au- 
thor's abstract) 
W90-08198 

3C.  Use  Of  Water  Of  Impaired 
Quality 


CHEMICAL  EFFECTS  OF  SALINE  IRRIGA- 
TION WATER  ON  A  SAN  JOAQUIN  VALLEY 
SOIL:  I.  COLUMN  STUDIES. 


California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

C.  Thellier,  B.  Sposito,  and  K.  M.  Holtzclaw. 
Journal  of  Environmental  Quality  JEVQAA,  Vol 
19,  No.  1,  p  50-55,  1990.  5  fig,  2  tab,  25  ref.  Univ. 
of  California    Water    Resources    Center   Project 
UCAL-WRC-W-632. 

Descriptors:  'California,  'Irrigation  effects, 
•Saline  groundwater,  'Saline  soils,  'Soil  tests, 
Aquifers,  Chemical  analysis,  Conductivity,  Labo- 
ratory methods,  Physicochemical  properties, 
Saline  water. 

A   glasshouse  soil  column   experiment   was  per- 
formed to  characterize  salinity  and  sodicity  devel- 
oped from  waters  of  differing  composition  applied 
to   a   representative   soil   from   the   San   Joaquin 
Valley  of  California.  The  experiment  was  designed 
to  simulate  physicochemical  conditions  in  a  field 
experiment  conducted  in  the  western  San  Joaquin 
Valley,  where  an  Entisol  above  a  shallow,  saline 
aquifer  was  irrigated  with  waters  of  varying  qual- 
ity. Columns  0.46  m  long  containing  the  Entisol 
were  leached  with   'California  Aqueduct  water' 
(electrical  conductivity  (EC)  =  0.72  dS/m,  sodium 
adsorption  ratio  (SAR)  =  4  mol  sub  c  to  the  0.5 
power,  per  meter  to  the  1.5  power)  or  with  saline 
'well  water'  (EC  =  8  ds/m,  SAR  =  13  mol  sub  c 
to  the  0.5  power,  per  meter  to  the  1.5  power)  for 
periods  up  to  1  year.  When  a  simulated  'aquifer' 
was  0.43  m  below  the  soil  surface,  leaching  with 
aqueduct  water  produced  a  positive  downward 
gradient   of  soluble   salt   concentrations  and   ex- 
changeable Na,  whereas  leaching  with  well  water 
produced  a  dramatic  increase  of  sodicity  at  the  soil 
surface  and  a  zone  of  soluble  bivalent  cation  accu- 
mulation about  0.2  m  below.  After  the  simulated 
'aquifer'  was  withdrawn,  soil  saturation  extracts 
indicated   equilibration   with   the   applied   waters 
after  0.5  to   1   year.  The  saturation  extract  and 
drainage  effluent  for  the  soil  receiving  aqueduct 
water  became  more  dilute,  producing  calcite  disso- 
lution and  increasing  exchangeable  Ca,  with  a  con- 
sequent decline  in  sodicity.  The  soil  receiving  well 
water  showed  an  increase  in  exchangeable  Na  at 
the  expense  of  exchangeable  Ca,  with  little  or  no 
change  in  exchangeable  potassium  and  magnesium. 
Soil  irrigated  with  well  water  became  more  saline 
and  sodic  but,  since  EC  was  sufficiently  high  as 
compared  to  SAR,  no  major  permeability  prob- 
lems with  the  soil  were  expected.  Therefore,  reuse 
of  saline  drainage  water  would  appear  to  be  suita- 
ble for  agricultural  purposes  provided  that  salt- 
tolerant  crops  were  grown.  (See  also  W90-07699) 
(Author's  abstract) 
W90-07698 


CHEMICAL  EFFECTS  OF  SALINE  IRRIGA- 
TION WATER  ON  A  SAN  JOAQUIN  VALLEY 
SOIL:  II.  FIELD  SAMPLES. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

C.  Thellier,  K.  M.  Holtzclaw,  J.  D.  Rhoades,  and 
G.  Sposito. 

Journal  of  Environmental  Quality  JEVQAA  Vol 
19,  No.  1,  p  56-60,  1990.  5  tab,  13  ref.  Univ.  of 
California  Water  Resources  Center  Project 
UCAL-WRC-W-632. 

Descriptors:  'California,  'Irrigation  effects, 
•Saline  soils,  *Saline  water,  'Soil  tests,  Chemical 
analysis,  Conductivity,  Cotton,  Cropland,  Field 
tests,  Physicochemical  properties,  Saline  ground- 
water, Sugar  beets,  Wheat. 

Representative  samples  were  collected  from  the 
surface  horizon  of  an  Entisol  in  field  plots  that  had 
received  applied  waters  of  differing  quality  over  a 
5-year  period  while  cropped  with  cotton  (Gossy- 
pium  sp.),  wheat  (Triticum  sp.),  and  sugarbeets 
(Beta  vulgaris  L.).  Irrigation  was  either  with  Cali- 
fornia Aqueduct  water,  saline  well  water,  or  a  1:1 
mixture  of  the  two.  The  soil  samples  were  ana- 
lyzed for  saturation  extract  electrolytic  conductivi- 
ty (EC  sub  e);  soluble  and  exchangeable  cations; 
and  carbonate  and  gypsum  content.  Both  salinity 
and  sodicity  increased  in  the  soil  samples  with 
decreasing  applied  water  quality,  and  all  of  the 
samples  were  more  saline  and  sodic  and  contained 
more  calcite  than   at  the  initiation  of  the   field 
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experiment.  The  samples  from  plots  receiving  well 
water  had  developed  values  of  EC  sub  e  and 
sodium  absorption  ratio  (SAR  sub  e),  as  well  as  an 
exchangeable  sodium  percentage-SAR  sub  e  rela- 
tionship, identical  to  those  observed  after  1  year  in 
a  companion  soil  column  experiment.  The  samples 
from  plots  receiving  aqueduct  water  were  more 
saline  and  sodic  than  in  the  corresponding  soil 
column  experiment,  however,  probably  because  of 
less  effective  leaching  in  the  field  experiment. 
These  results  confirmed  the  hypothesis  that  the 
chemical  properties  of  the  field  soils  would  be 
determined  by  the  interplay  between  the  applied 
water  and  evaporative  capillary  rise  from  the  shal- 
low aquifer.  Since  the  increased  salinity  of  the  soil 
samples  compensated  for  their  increased  sodicity, 
no  permeability  problems  were  expected.and  irri- 
gation with  saline  water  should  be  successful  for 
salt-tolerant  corps  if  leaching  were  adequate.  (See 
also  W90-07698)  (Author's  abstract) 
W90-07699 

EVALUATION     OF     LAND     APPLICATION 
USING     SECONDARY      EFFLUENT     IN     A 
FOREST  SLOPE:  ESTIMATION  OF  DRAINED 
WATER  QUALITY  AND  DISCUSSION  OF  THE 
EFFECTS  UPON  SOD1  OR  PLANTS  AND  BE- 
HAVIOR OF  BACTERIA. 
Kagawa  Univ.,  Takamatsu  (Japan). 
For  primary  bibliographic  entry  see  Field  5E. 
W90-07908 

RECIPROCAL  RECYCLED. 

Camp,  Dresser  and  McKee,  Inc.,  Clearwater,  FL. 
L.  R.  Tortora,  and  M.  A.  Hobel. 
Civil  Engineering  (ASCE)  CEWRA9,  Vol.   60, 
No.  1,  p  66-68,  January  1990. 

Descriptors:  'Cooling  water,  •Recycling, 
•Wastewater  renovation,  'Wastewater  utilization, 
•Water  reuse,  Economic  aspects,  Florida,  Pennsyl- 
vania, Reclaimed  water,  Wastewater  disposal, 
Wastewater  treatment. 

In  Hillsborough  County,  Florida  the  wastewater 
treatment  plant  is  located  next  to  an  energy  recov- 
ery facility.  The  county  uses  reclaimed  wastewater 
from  the  treatment  plant  as  cooling  water  for  the 
energy    recovery    facility.    This    combination    of 
processes  provides  benefits  for  both  plants:  an  inex- 
pensive source  of  cooling  water  for  energy  recov- 
ery and  expanded   capacity  for  the  wastewater 
treatment  plant.  The  energy  recovery  facility  not 
only  provides  a  use  for  the  reclaimed  water,  but 
also  creates  an  alternative  to  surface  water  dis- 
charge, helping  to  protect  sensitive  Tampa  Bay 
and  the  area's  lakes  and  streams  from  effluent 
nutrient  loads.  Use  of  the  reclaimed  water  is  eco- 
nomical for  the  recovery  facility  and  conserves 
groundwater  and  potable  water.  The  wastewater 
treatment  plant  solves  another  waste-disposal  prob- 
lem by  providing  treatment  of  the  energy  recovery 
cooling  water  and  boiler  blow-down.  The  county 
saves  about  $2  million  in  costs  for  wastewater 
treatment  while  the  energy  recovery  system  saves 
approximately  $260,000  in  costs  for  potable  water 
supplies.  In  Lancaster  County,  Pennsylvania,  the 
Solid  Waste  Management  Authority  has  an  uiter- 
governmental  agreement  with  neighboring  Ehza- 
bethtown  Borough  which  allows  the  authontys 
waste-to-energy  incineration  facility  to  come  on 
line  in  1991,  receiving  all  of  its  nonpotable  supply 
from    the    Elizabethtown    secondary    wastewater 
treatment  plant.  The  treatment  plant  effluent  out- 
flow to  the  Susquehanna  River  passes  within  ap- 
proximately 1  mile  of  the  incinerator  site.  Effluent 
intercepted  from  this  outflow  at  the  closest  point 
can  service  the  incinerator's  nonpotable  require- 
ments. The  incineration  facility  will  store  2.5  mil- 
lion gallons  of  water  on  site,  enough  to  operate  the 
facility  for  three  days  in  the  event  of  interrupted 
service     at     the     wastewater     treatment     plant. 
Wastewater  will  be  treated  at  the  waste-to-energy 
facility  in  a  zero-discharge  system  with  all  effluent 
recycled  for  on-site  nonpotable  use.  (Geiger-FI  1) 
W90-07961 

NOVEL  2500  GPD  5-EFFECTS  WIPED-FILM 
ROTATHSG-DISK  VAPOR-COMPRESSION 
MODULE:  PRELIMINARY  RESULTS. 


Tleimat  and  Associates,  Alamo,  CA. 

B.  Tleimat,  and  M.  Tleimat. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  289- 

303,  November  1989.  5  fig,  3  tab,  10  ref. 

Descriptors:  *Desalination,  *Evaporators, 
•Wastewater  renovation,  *Water  reuse,  Agricul- 
tural water,  California,  Distillation,  Drainage 
water,  Heat,  Performance  evaluation,  Saline  water, 
Water  treatment,  Wiped-film  rotating  disk  vapor 
compressi. 

A    laboratory    model    wiped-film    rotating    disk 
(WFRD)  vapor-compression  evaporator  with  a  ca- 
pacity of  300  L/day  was  conceived,  designed,  and 
built  in  the  late  1960s  at  the  Sea  Water  Conversion 
Laboratory,  University  of  California  at  Berkeley. 
Preliminary  data  obtained  from  this  model  showed 
an  exceptionally  high  overall  heat  transfer  coeffi- 
cient, U,  in  excess  of  28  kW/sq  m  C  (5000  Btu/ 
hundred  sq  ft  F).  Results  from  later  data  with 
precise  instrumentation  confirmed  the  earlier  re- 
sults and  showed  even  higher  values  for  U.  Ther- 
moeconomic   analysis   of  multieffect   vapor-com- 
pression (VC)  systems  to  reclaim  95%  of  agricul- 
tural drainage  water  at  the  San  Joaquin  Valley  in 
California  showed  that  the  use  of  multi-effect  VC 
systems    reduces    energy    consumption.    It    also 
showed  that  the  ratio  of  U  in  the  evaporator  to  its 
cost  per  unit  area  of  heat  transfer  has  a  very  strong 
influence  on  distilled  water  cost:  the  higher  the 
ratio,  the  lower  the  distilled  water  cost.  Because  of 
the  exceptionally  high  value  of  U  in  the  WFRD 
evaporator  and  based  on  data  obtained  from  the 
laboratory  model  at  Los  Banos,  California,  using 
agricultural  drainage  water,  its  use  in  a  five-effect 
VC  system  will  reduce  the  product  water  cost  by  a 
factor  of  two  and  energy  consumption  by  a  factor 
of  three   compared   to   off-the-shelf  single-effect 
conventional    VC    systems.    A    semi-commercial 
2500-gal/day  five-effect  VC  WFRD  evaporator 
module  was  designed,  built,  and  tested  with  tap 
water.  Preliminary  data  showed  an  average  value 
of  U  to  be  about  20  kW/sq  m  C  (3500  Btu/hundred 
sq  ft  F)  and  energy  consumption  by  the  compres- 
sor between   3.6  and   5.1   kWh/cu  m  (13.6-19.3 
kWh/1000  gal)  of  product  water.  (Author's  ab- 
stract) 
W90-08055 

APPLICATIONS  OF  DEEP  BED  FILTRATION 
IN  WASTEWATER  TREATMENT. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  and  Sanitary 
Engineering.  _ 

For  primary  bibliographic  entry  see  Field  5U. 
W90-08498 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

SAVING  COSTS  WITH  RESERVOIR  PUMPED- 
WATER  INTERTIES. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

E.  E.  Whitlatch. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  82,  No.  3,  p  45-48,  March  1990.  4 
fig,  2  tab,  5  ref. 

Descriptors:  'Operating  costs,  'Reservoir  oper- 
ation, 'Water  transport,  *Water  yield  improve- 
ment Case  studies,  Columbus,  Cost  analysis,  Inter- 
basin  transfers,  Ohio,  Pumped  storage,  Reservoir 
yield,  Safe  yield,  Water  conservation,  Water  con- 
veyance, Water  supply  development. 


The  interconnection  of  reservoirs  through 
pumped-water  or  gravity  interties  can  lead  to  cost 
savings  and  increased  system  safe  yield.  This  prin- 
cipal is  illustrated  in  the  case  study  of  the  city  of 
Columbus,  Ohio,  where  a  3.8-mile  pipeline  was 
constructed  from  Alum  Creek  Reservoir,  owned 
by  the  U.S.  Army  Corps  of  Engineers,  to  Hoover 
Reservoir,  a  city-owned  water  supply  source.  Sim- 
ulation tests  and  mathematical  optimization  were 
used  to  ensure  that  the  planned  policies,  when 
implemented,  would  provide  the  draft  rate  and 
reliability  level  appropriate  for  the  reservoirs  in- 
volved. Through  careful  timing  of  the  transfer  ot 
water  from  Alum  Creek  Reservoir  to  Hoover  Res- 


ervoir, an  increase  of  34.3  mgd  in  the  safe  yield  oi 
Hoover  Reservoir  was  achieved  with  an  averag* 
pumpage  of  only  22.5  mgd.  Because  transferee 
water  and  Hoover  Reservoir  water  cost  less  t< 
treat  than  alternative  sources,  a  net  savings  o 
$695,135  per  year  was  realized  in  total  watei 
system  operating  costs.  (Author's  abstract) 
W90-07894 

POST-COMPLETION  APPRAISAL:  A  TOOl 
FOR  WATER  INDUSTRY  MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  6B. 
W90-07899 

3F.  Conservation  In  Agriculture 

PESTICIDE  CONTAMINATION  OF  GROUN1 
WATER  ARTIFICIALLY  RECHARGED  B 
FARMLAND  RUNOFF. 

Nebraska  Univ.,  Lincoln.  Inst,  of  Agriculture  an 

Natural  Resources.  _ 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07606 

ASSESSMENT  OF  IRRIGATION  TECHNOIX 
GY  PERFORMANCE  IN  THE  SOUTHERN  SA 
JOAQUIN  VALLEY  OF  CALIFORNIA. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  E 
vironmental  Sciences. 

H  J.  Vaux,  D.  F.  Handley,  and  P.  M.  Giboney. 
Water  Resources  Research  WRERAQ,  Vol.  2 
No.  1,  p  35-41,  January  1990.  8  tab,  23  ref. 

Descriptors:  •Agricultural  water,  'Californ 
•Drip  irrigation,  'Irrigation  efficiency,  Border  lr 
gation,  Evapotranspiration,  Furrow  irrigation,  lr 
gation  practices,  San  Joaquin  Valley,  Soil  mo 
ture,  Sprinkler  irrigation,  Water  conservation. 

There  exists  a  substantial  body  of  experimen 
evidence  to  support  the  proposition  that  adopti 
of  sprinkler  and  drip  irrigation  systems  may  lead 
significant  savings  in  the  quantities  of  water 
quired  to  irrigate  crops.  Seasonal  applied  wa 
measurements  were  obtained  for  1710  irrigal 
fields  in  the  southern  San  Joaquin  Valley  of  Ci 
fornia.  Most  of  the  fields  were  planted  to  one 
five  major  crops:  citrus,  almonds,  grapes,  cotti 
and  small  grains.  These  crops  were  ungated  wit] 
wide  array  of  irrigation  technologies,  includi 
drop,  sprinkler,  furrows  with  tailwater  reuse  fac 
ties,  conventional  furrows,  and  border  irrigat 
systems.  The  data  were  analyzed  within  an 
counting  framework  to  standardize  for  a  variety 
climatic  and  cultural  variations.  Analyses  of 
mean  depths  of  applied  water  by  crop  and  lrn 
tion  technology  and  of  the  standardized  resi 
reveal  that  drip  irrigation  systems  were  associa 
with  the  lowest  levels  of  applied  water  on  pen 
nent  crops  and  that  the  levels  of  water  appl 
with  sprinklers  did  not  differ  significantly  ft 
those  applied  with  surface  systems  on  either  j 
manent  or  annual  crops.  (Author's  abstract) 
W90-07637 

EFFECTS  OF  DIFFERENT  AMOUNTS 
WATER  ON  THE  TOMATO  CROP  (LYCOP 
SICON  ESCULENTUM  MILL.):  II.  EVA! 
TRANSPIRATION-GROWTH-NUTRinON  1 
LATIONSHIPS,  (EFFECTOS  DE  DIFEREN1 
ALTURAS  DE  AGUA  SOBRE  EL  CULT1 
DEL  TOMATE  (LYCOPERSICON  ESCUL! 
TUM  MILL.)  II.  RELACION  EVAPOTR 
SPIRAaON-CRECIMIENTO-NUTRiaON). 
Instituto  de  Investigaciones  Agropecuanas,  . 
tiago  (Chile). 

R  Ferreyra,  J.  Tosso,  and  R.  Ruiz. 
Agriculture  Tecnica  AGTCA9,  Vol.  49   No. 
211-215,  September   1989.   11   fig,  8  ref.  Enj 
summary. 

Descriptors:    'Crop   production,   'Irrigation 
ciency,   'Tomatoes,   Climates,   Fertilizers,   N 
ents,  Root  depth,  Soil  types. 


During  1983/84,  a  field  experiment  was  earned 
at  La  Platina  Research  Station  (Instituto  Naci 
de   Investigacion   para  la   Agriculture,   Santi 
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ile).  Treatments  were  1 1  water  application  rates, 
ig  the  simple  line  sprinkler  system.  Results  indi- 
ed  that  the  roots  of  the  crop  were  mainly  in  the 
t  60  cm  of  soil.  This  knowledge,  in  conjunction 
h  previously-determined  crop  coefficients  give 
necessary  elements  to  develop  irrigation  pro- 
ms for  this  species.  It  was  found  that  variations 
the  percentage  of  N  and  K  were  minor  with 
>ect  to  crop  yield.  The  results  make  it  possible 
manage  both  irrigation  and  fertilization  prac- 
s  according  to  climate  and  soil  conditions  and 
ected  crop  yield.  (Author's  abstract) 
0-07661 


ITMAL  MULTICROP  ALLOCATION  OF 
USONAL  AND  INTRASFASONAL  IRRIG4- 
>N  WATER. 

ian  Agricultural  Research  Inst.,  New  Delhi, 
ter  Technology  Center. 
HI.  Rao,  P.  B.  S.  Sarma,  and  S.  Chander. 
ter  Resources  Research  WRERAQ,  Vol.  26, 
4,  p  551-559,  April  1990.  1  fig,  5  tab,  24  ref. 

criptors:  'Irrigation  efficiency,  'Irrigation  re- 
ements,  'Model  studies,  'Water  allocation,  In- 
easonal  competition,  Mathematical  models, 
Iticrop  irrigation,  Seasonal  competition,  Single 
5  irrigation. 

problem  of  allocation  of  a  limited  water 
jly  for  irrigation  of  several  crops  grown  in  the 
e  season  is  addressed.  Both  seasonal  and  intra- 
onal  competition  for  water  between  crops  are 
iidered.  Since  intraseasonal  irrigation  decisions 
not  independent,  the  allocation  problem  is 
ed  in  a  dynamic  framework  by  decomposition 
wo  levels,  seasonal  and  intraseasonal  competi- 
for  water.  A  single  crop  irrigation  scheduling 
lei  provides  the  input  to  the  models  at  both 
Is.  The  optimization  models  at  the  two  levels 
the  single  crop  model  are  solved  by  dynamic 
rramming.  Economic  coefficients,  crop  areas, 
crop  growth  stage  stress  effects  are  included  in 
mathematical  formulation  at  both  levels.  The 

output  is  an  implementable  set  of  weekly 
ation  programs  of  individual  crops.  The  de- 
position of  the  multicrop  water  allocation 
ilem  reduces  its  dimensionality  at  the  expense 
>lving  the  single-crop  model  several  times,  and 
computational  effort  is  reduced  significantly, 
thor's  abstract) 
W7666 


TMAL  CONTROL  METHOD  FOR  REAL- 
IE  DIRIGATION  SCHEDULING. 
rgia  Inst,  of  Tech.,  Atlanta. 
..  Protopapas,  and  A.  P.  Georgakakos. 
er  Resources  Research  WRERAQ,  Vol.  26, 
4,  p  647-669,  April  1990.  8  fig,  19  ref,  append. 

iriptors:  'Crop  yield,  'Irrigation  operation, 
del  studies,  Case  studies,  Decision  making, 
i  balance  models,  Root  zone,  Salinity,  Soil 
ture. 

itttematic  methodology  for  making  real-time 
ation  decisions  is  presented.  A  physically 
i  representation  of  the  dynamics  of  the  soil- 
-atmosphere  system  is  used.  The  variables 
acterizing  the  crop  and  soil  status  are  concur- 
y  simulated  with  an  integrated  state  space 
el.  Soil  moisture  and  salinity  conditions,  which 
rgistically  control  the  plant  water  uptake,  are 
ined  by  using  lumped  parameter  mass  balance 
els  for  the  root  zone.  Crop  yield  is  predicted 
tplicitly  modeling  the  plant  growth  processes, 
as  assimilation,  respiration,  and  transpiration, 
h  are  driven  by  the  climatic  inputs.  The  con- 
model  is  an  analytical  optimization  method  for 
istage  multidimensional  sequential  decision 
ng  problems.  It  is  suitable  for  systems  with 
inear  dynamics  and  objective  functions.  The 
od  is  based  on  local  iterative  approximations 
le  nonlinear  problem  with  a  linear  quadratic 
lem.  This  approach  is  evaluated  in  a  series  of 
studies,  where  optimal  irrigation  schedules  are 
ned  on  an  hourly  basis  over  the  growing 
m.  (Author's  abstract) 
■07674 


CHEMICAL  EFFECTS  OF  SALINE  IRRIGA- 
TION WATER  ON  A  SAN  JOAQUIN  VALLEY 
SOIL:  I.  COLUMN  STUDIES. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 
W90-07698 


CHEMICAL  EFFECTS  OF  SALINE  IRRIGA- 
TION WATER  ON  A  SAN  JOAQUIN  VALLEY 
SOIL:  II.  FTELD  SAMPLES. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 
W90-07699 


AMERICA'S  IRRIGATION:  CAN  IT  LAST. 

Agricultural  Research  Service,  Fort  Collins,  CO. 
J.  van  Schilfgaarde. 

Civil  Engineering  (ASCE)  CEWRA9,  Vol.  60, 
No.  3,  p  67-69,  March  1990. 

Descriptors:  'Irrigation  effects,  'Water  demand, 
'Water  pollution  sources,  'Water  resources  man- 
agement, Agricultural  water,  Environmental 
policy,  Heavy  metals,  Pollutants,  Public  policy, 
Salutation. 

Irrigated  agriculture  has  made  a  substantial  contri- 
bution to  world  food  production  for  thousands  of 
years.  However,  virtually  all  irrigation  enterprises 
are  now  threatened  by  the  same  problems.  Irriga- 
tion in  arid  or  semiarid  regions  always  degrades 
water  quality.  Without  proper  management,  the 
land  becomes  waterlogged  and  salinized.  Regard- 
less of  management,  the  drainage  water  from  irri- 
gated lands  carries  salt  that  requires  disposal.  For 
years,  scientists  and  engineers  have  studied  the 
effect  of  salinity  on  irrigation,  but  since  the  prob- 
lem at  Kesterson  Reservoir  in  the  San  Joaquin 
Valley,  the  issue  of  contaminants  within  the  drain- 
age water,  not  salinity,  has  become  a  much  more 
serious  concern.  Whereas  the  biological  damage 
noted  at  Kesterson  was  attributed  to  selenium,  high 
concentrations  of  other  trace  elements  (including 
molybdenum,  arsenic  and  boron)  have  since  been 
found  in  drainage  waters.  As  a  result  public  and 
political  sentiment  is  moving  toward  greater  pro- 
tection of  the  environment  and  less  preferential 
treatment  of  irrigation.  It  cannot  be  assumed  that 
irrigated  agriculture  is  a  protected  and  preferred 
practice  and  that  its  waste  products  must  be  ac- 
cepted unconditionally  by  the  public.  Successfully 
maintaining  irrigated  agriculture  can  be  achieved 
at  a  price;  whether  society  is  willing  to  pay  the 
price  cannot  be  taken  for  granted.  (White-Reimer- 
PTT) 
W90-07711 


FIELD  CONDITIONS  AT  THE  MARICOPA  AG- 
RICULTURAL CENTER,  PINAL  COUNTY,  AR- 
IZONA, SEPTEMBER  28, 1989. 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  J.  Owen-Joyce. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-590,  1989.  12p,  3  fig,  2  tab,  3 
ref. 

Descriptors:  'Agriculture,  'Arizona,  'Cropland, 
•Data  collections,  'Land  use,  'Remote  sensing, 
Photography. 

Field  conditions  were  documented  during  the 
Landsat  and  SPOT  satellite  overpasses  of  the  Mar- 
icopa Agricultural  Center,  Pinal  County,  Arizona, 
on  September  28,  1989.  Crop  types  were  mapped 
and  photographed  for  each  demonstration  farm 
field,  and  irrigation,  cultivation,  and  orientation  of 
rows  are  described.  Field  and  photographic  de- 
scriptions are  presented  in  tabular  and  graphic 
form.  (USGS) 
W90-07848 


USE    OF    THE    ROPE-WASHER    PUMP    IN 
MICRO-SCALE  IRRIGATION. 

Loughborough  Univ.   of  Technology  (England). 
R.  D.  Faulkner,  and  R.  A.  Lambert. 


Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  88,  No.  1,  p  81-90,  February  1990. 
9  fig,  4  ref. 

Descriptors:  'Irrigation  practices,  'Pumps,  'Zim- 
babwe, Developing  countries,  Hydraulic  machin- 
ery, Irrigation,  Irrigation  efficiency. 

The  rope-washer  pump,  an  adaptation  of  the  older 
chain-and  washer  pump,  was  modified  to  fill  the 
technology  gap  between  the  water-can  and  the 
diesel  pump  in  Zimbabwe  for  single  farmer  irriga- 
tion. The  pump  is  low  in  cost  and  can  be  manufac- 
tured and  maintained  at  the  village  level.  Labora- 
tory and  field  tests  show  that  over  the  range  of  low 
heads  for  which  it  was  primarily  intended  (up  to  5 
m),  output  flow  rates  of  1-2  L/sec  are  sustainable 
using  human  power,  which  is  sufficient  to  irrigate  a 
0.25  ha  plot  by  a  single  farmer.  This  output  enables 
the  fanner  to  produce  up  to  twice  the  annual 
family  food  requirement.  The  volumetric  efficien- 
cy of  the  pump  is  high  (up  to  95%),  and  the 
mechanical  efficiency  was  generally  in  trie  50-60% 
range  for  normal  operating  conditions.  The  opti- 
mum speed  of  the  rope  is  about  0.6-0.8  m/sec  to 
achieve  high  volumetric  and  mechanical  efficien- 
cies. In  practice,  at  the  preferred  rotational  speed 
of  the  pulley  of  30  rpm,  this  led  to  a  pulley 
diameter  of  500  mm.  The  flow  rate  from  the  pump 
increases  as  the  washer  spacing  on  the  rope  is 
reduced,  down  to  a  spacing  of  0.75  m  beyond 
which  there  is  no  further  increase.  It  was  conclud- 
ed that  for  practical  purposes  a  washer  spacing  of 
1.0  m  is  acceptable.  (Geiger-PTT) 
W90-07898 


LYSIMETER  STUDY  OF  THE  EFFECTS  OF  A 
RYEGRASS  CATCH  CROP,  DURING  A 
WINTER  WHEAT/MAIZE  ROTATION,  ON  NI- 
TRATE LEACHING  AND  ON  THE  FOLLOW- 
ING CROP. 

CEA  Centre  d'Etudes  Nucleaires  de  Cadarache, 
Saint-Paul-les-Durance  (France).  Dept.  de  Biolo- 
gic 

For  primary  bibliographic  entry  see  Field  5G. 
W90-07995 


EFFECT     OF     WATER     STRESS     ON     THE 

CANOPY   ARCHITECTURE   AND   SPECTRAL 

INDICES  OF  IRRIGATED  ALFALFA. 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

M.  S.  Moran,  P.  J.  Pinter,  B.  E.  Clothier,  and  S.  G. 

Allen. 

Remote  Sensing  of  the  Environment  RSEEA7, 

Vol.  29,  No.  3,  p  251-261,  September  1989.  8  fig,  4 

tab,  16  ref. 

Descriptors:  'Alfalfa,  'Canopy,  'Irrigation  effects, 
•Water  stress,  Arizona,  Biomass,  Leaves,  Plant 
water  potential,  Reflectance,  Remote  sensing, 
Spectral  analysis,  Vegetation  index. 

Diurnal  measurements  of  alfalfa  leaf  distribution 
and  crop  canopy  reflectance  were  made  in  stressed 
and  unstressed  alfalfa  plots  in  Phoenix,  Arizona. 
Measurements  were  made  on  three  dates  in  Janu- 
ary, May,  and  November.  Results  showed  that 
heliotropic  leaf  measurements  were  directly  affect- 
ed by  crop  water  status.  Under  well-watered  con- 
ditions, alfalfa  leaves  tended  to  track  the  sun 
throughout  the  day,  in  both  the  azimuthal  and 
zenithal  directions.  In  the  stressed  plots,  diurnal 
tracking  ability  diminished  as  the  day  progressed 
and  the  canopy  assumed  a  more  vertical  profile 
due  to  leaf  cupping.  The  stressed  canopy  then  had 
a  lower  spectral  reflectance  (measured  at  nadir) 
than  the  unstressed  canopy,  in  both  the  red  and 
near-IR  wavebands.  The  Perpendicular  Vegetation 
Index  (PVI)  decreased  with  the  stress-induced 
change  in  architecture  while  the  near-IR/red  ratio 
remained  relatively  constant.  As  a  result,  the  near- 
IR/red  ratio  was  more  successful  in  estimating 
alfalfa  biomass  than  was  the  PVI.  These  results 
emphasize  the  need  to  account  for  stress-induced 
architectural  differences  in  plant  canopies  when 
using  remotely  sensed  spectral  data.  (Author's  ab- 
stract) 
W90-08016 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


CORRELATIONS  BETWEEN  CANOPY  RE- 
FLECTANCE AND  LEAF  TEMPERATURE  IN 
IRRIGATED  AND  DROUGHTED  SOYBEANS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Forestry. 

W.  W.  Cure,  R.  B.  Flagler,  and  A.  S.  Heagle. 

Remote  Sensing  of  the  Environment  RSEEA7, 

Vol.  29,  No.  3,  p  273-280,  September  1989.  4  fig,  2 

tab,  22  ref. 

Descriptors:  *Canopy,  *Drought  effects,  •Irriga- 
tion effects,  *Reflectance,  'Soybeans,  'Tempera- 
ture, Air  temperature,  Correlation  analysis, 
Leaves,  Remote  sensing,  Spectral  data,  Water 
stress. 

Effects  of  water  stress  on  soybeans  were  character- 
ized over  a  4-day  period  in  well-watered  and 
water-stressed  plots  by  measurements  of  leaf  tem- 
perature, air  temperature,  and  canopy  reflectance. 
The  objectives  were  to  assess  canopy  reflectance 
as  an  indicator  of  drought  stress  in  soybean  and  to 
determine  if  canopy  reflectance  could  be  predicted 
from  leaf  temperature.  Reflectance  from  the  water- 
stressed  plants  was  greater  in  the  red  portion  of  the 
visible  spectrum  and  less  at  near-infrared  wave- 
lengths. Correlation  coefficients  with  the  reflec- 
tance measurements  were  generally  greater  with 
leaf  temperature  than  with  either  the  air  tempera- 
ture within  the  canopy  or  the  differential  between 
leaf  and  air  temperatures.  Coefficients  of  determi- 
nation in  excess  of  0.8  could  be  obtained  for 
models  predicting  either  red  or  near-infrared  re- 
flectance as  a  function  of  leaf  temperature  by  ex- 
cluding those  measurements  taken  shortly  after 
irrigations.  Plant  size  strongly  affected  model  pa- 
rameters. (Author's  abstract) 
W90-08017 


WATER  SUPPLY. 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08181 


SOCIO-ECONOMIC  IMPACT  OF  IRRIGATION 
DEVELOPMENT:  A  SOUTH  AFRICAN  EXPE- 
RIENCE. 

Orange   Free   State   Univ.,    Bloemfontein   (South 

Africa).  Dept.  of  Agricultural  Economics. 

M.  F.  Viljoen. 

Water  SA  WASADV,  Vol.   16,  No.   1,  p  5-12, 

January  1990.  4  fig,  4  tab,  8  ref. 

Descriptors:  'Economic  impact,  'Irrigation  ef- 
fects, 'Irrigation  programs,  'Social  impact,  'South 
Africa,  Economic  development,  Farming,  Region- 
al development,  Resources  development,  Rural  so- 
ciology, Social  aspects,  Social  needs. 

A  study  was  conducted  to  determine  the  socio- 
economic impact  of  irrigation  development  for  the 
Vaalharts,  South  Africa,  irrigation  scheme  which 
was  started  in  1936.  A  multi-criteria  interrelation- 
ship approach  was  used,  whereby  different  criteria 
were  used  to  measure  the  changes  in  various  socio- 
economic components  and  the  interrelationships 
among  these  components.  By  making  use  of  this 
approach  and  by  comparing  the  Vaalharts  area 
with  the  control  area,  it  was  possible  to  determine 
the  impact  of  irrigation  development  on  socio- 
economic variables  and  social  welfare  aims.  The 
main  conclusion  was  that  irrigation  development 
had  a  major  positive  effect  on  most  of  the  social 
welfare  aims  considered,  i.e.,  increased  food  pro- 
duction, stabilized  food  production,  independence 
of  food  imports,  earning  of  foreign  currency,  cre- 
ation of  existence  opportunities  to  fanners,  creation 
of  job  opportunities,  regional  development,  geo- 
graphical distribution  of  welfare,  establishment  of 
viable  rural  communities,  and  countering  depopu- 
lation of  rural  areas.  (Author's  abstract) 
W90-08227 


ANALYTICAL  MODEL  FOR  FURROW  IRRI- 
GATION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

F.  X.  Yu,  and  V.  P.  Singh. 

Journal  of  Irrigation  and   Drainage  Engineering 


(ASCE)  JIDEDH,  Vol.  116,  No.  2,  p  154-171, 
March/ April  1990.  5  fig,  3  tab,  25  ref. 

Descriptors:  'Drainage  engineering,  'Furrow  irri- 
gation, 'Irrigation  design,  'Irrigation  engineering, 
•Model  studies,  'Surface  irrigation,  Calibration, 
Cross-sections,  Flow  characteristics,  Infiltration 
rate,  Storm  seepage,  Surface  flow. 

Borders  and  furrows  are  extensively  used  as  sur- 
face irrigation  methods.  Perhaps  the  most  impor- 
tant part  of  the  surface  irrigation  system  design  and 
evaluation  is  the  control  of  the  advance  and  reces- 
sion phases.  An  analytical  model  is  developed  to 
simulate  all  phases  of  furrow  irrigation.  The  model 
transforms  any  real  furrow  cross  section  shape  to  a 
discharge-equivalent  semicircular  shape,  and  can 
therefore  be  applied  to  any  form  of  furrow  cross 
section.  Parabolic  shapes  are  used  to  describe  the 
surface  and  subsurface  flow  profiles  and  their  coef- 
ficients are  determined  from  the  conditions  in  the 
gradually  varied  flow  region,  rather  than  in  the 
region  of  rapidly  varied  flow  at  the  advance  front. 
Infiltration  is  simulated  in  three  dimensions  rather 
than  in  one  or  two  dimensions.  The  recession 
phases  are  simulated  by  modifying  Strelkoffs 
model  such  that  the  time-varying  rate  of  infiltra- 
tion is  taken  into  account.  One  observed  data  set  is 
used  to  calibrate  the  model,  and  six  observed  data 
sets  are  used  to  verify  it.  The  model  is  simple, 
accurate  (less  than  8%  deviation  for  all  phases), 
and  easy  to  apply.  (Author's  abstract) 
W90-08354 


HOURLY  ET  MODEL  CALIBRATION  WITH 
EDDY  FLUX  AND  ENERGY  BALANCE  DATA. 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic   entry  see   Field   2D. 
W90-08355 


EFFECTIVE  RAINFALL  ESTIMATION  METH- 
ODS. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08356 


equation  for  the  path  of  the  overturning  gate  le 
as  the  water  level  rises.  Since  1980,  a  group  of  ( 
type  gates  have  been  installed  on  weirs  and  hai 
operated  safely  for  5-8  years  without  any  damag 
The  Q-type  gate  has  many  practical  advantag 
and  is  rather  suitable  for  developing  countru 
(Author's  abstract) 
W90-08358 


LAND-GRADING  DESIGN  BY  USING  NO! 
LINEAR  PROGRAMMING. 

Baghdad  Univ.  (Iraq).  Coll.  of  Engineering. 
S.  N.  Hamad,  and  A.  M.  Ali. 
Journal  of  Irrigation  and  Drainage  Engineers 
(ASCE)  JIDEDH,  Vol.   116,  No.  2,  p  219-2; 
March/ April  1990.  3  fig,  2  tab,  13  ref. 

Descriptors:  'Drainage  engineering,  'Gradii 
'Irrigation  design,  'Irrigation  engineering,  *Nc 
linear  programming,  Earthworks,  Gravity  flo 
Land  forming,  Surface  irrigation. 

Land  grading  is  an  important  and  necessary  op 
ation  for  successful  and  efficient  surface  irrigatii 
Currently,  most  lands  are  graded  or  reshaped 
form  a  plane  surface  with  uniform  slopes  in  one 
two  directions.  A  new  technique  has  been  dev 
oped  to  perform  land-grading  designs  by  selecti 
a  best-fit  curved  or  plane  surface.  The  profiles 
such  surfaces  along  either  of  the  two  major  dir 
tions  are  assumed  to  be  represented  by  a  gene 
power  function.  The  main  goal  of  this  techniqui 
to  minimize  the  volumes  of  earthwork  requii 
while  obtaining  a  desirable  smooth  surface.  F 
thermore,  the  fitted  surface  can  be  subjected  I 
series  of  constraints:  limiting  the  slope  at  any  po 
choosing  the  desired  surface  shape,  i.e.,  conca 
convex,  or  plane;  and  limiting  the  elevation  of 
graded  surface  to  allow  gravity  irrigation  fror 
water  source.  Nonlinear  programming  has  b 
used  to  perform  the  fitting  procedure.  The  resi 
obtained  from  the  developed  procedure  have  b 
compared  with  those  obtained  from  previoi 
developed  methods.  The  new  procedure  pro' 
efficient  and  very  flexible  in  selecting  a  suits 
graded  surface  for  a  given  land.  (Author's  abstri 
W90-08359 


EFFECTS  OF  CLIMATE  CHANGE  ON  U.S.  IR- 
RIGATION. .     ,       , 
Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 
and  Irrigation  Engineering. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-08357 

XIANGTAN  Q-TYPE  AUTOMATIC  HYDRAU- 
LIC FLAP  GATE. 

Xiangtan  City  Water  Resources  and  Hydropower 

Bureau  (China). 

L.  G.  Jiong. 

Journal  of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH,  Vol.   116,  No.  2,  p  211-218, 

March/ April  1990.  4  fig,  2  tab,  3  ref. 

Descriptors:  'Hydraulic  engineering,  'Hydraulic 
gates,  'Irrigation  engineering,  China,  Developing 
countries,  Discharge  coefficient,  Electric  power, 
Flooding,  Flow  discharge,  Maintenance  costs, 
Steel,  Water  level  fluctuations. 

The  automatic  operation  of  the  Xiangtan  Q-type 
automatic  flap  gate  (Q-type  gate)  is  based  on  hy- 
draulic pressure  only.  As  the  upstream  water  rises 
above  the  top  of  the  gate,  the  gate  opens  automati- 
cally to  safeguard  the  banks  against  flooding.  As 
the  water  level  drops  below  the  normal  water 
level,  the  gate  begins  to  close  to  retain  the  water. 
Hence  it  allows  unmanned  operation  and  requires 
neither  lifter  nor  electric  power  supply.  The  gate 
arm  is  a  simple  rectangular  plate  turning  along  the 
surface  of  bearing  that  is  also  a  simple  elliptical 
plate  made  of  common  steel.  Owing  to  simplicity 
in  nature,  the  cost  of  work  is  lower  and  skillful 
maintenance  is  unnecessary.  The  Q-type  gate  can 
operate  in  free  outflow  or  in  submerged  flow.  Its 
discharge  coefficient  is  analogous  too,  even  larger 
than  that  of  a  broad  crest  weir,  and  its  capacity  to 
remove  debris  is  better.  The  design  of  the  key  parts 
of  the  Q-type  gate  requires  solution  of  a  curve 


MONITORING  AND  EVALUATION  OF  IB 
GATION  PROJECTS. 

International      Water      Resources      Associat 

Oxford  (England). 

A.  K.  Biswas. 

Journal  of  Irrigation  and  Drainage  Engine© 

(ASCE)  JIDEDH,  Vol.   116,  No.  2,  p  227-: 

March/ April  1990.  1  fig,  5  ref. 

Descriptors:  'Irrigation  engineering,  'Irriga 
programs,  'Water  resources  management,  Appi 
als,  Evaluation,  Monitoring,  Project  planning. 

Monitoring  and  evaluation  of  irrigation  proj 
has  been  a  neglected  subject,  but  must  play  a  n 
important  role  in  the  future  if  the  irrigation  r 
agement  process  is  to  be  improved.  The  proce 
complex,  since  a  large  number  of  regular,  spei 
tasks  must  be  performed,  both  concurrently 
sequentially,  and  coordinated  by  a  variety  of 
fessionals  within  available  time  and  resource  i 
straints.  Monitoring  and  evaluation  are  needed 
a  functional  system,  with  a  realistic  framework 
carrying  it  out.  For  any  evaluation  to  be  use 
must  be  credible:  objective,  accurate,  and  fair, 
ports  should  be  clear,  unambiguous,  balance 
terms  of  strengths  and  weaknesses,  and  coi 
justifiable  conclusions  and  recommendations, 
monitoring  and  evaluation  to  succeed,  irrigi 
managers  need  to  develop  a  new  evaluative  it 
set  that  enables  them  to  appraise  their  proj 
performance  objectively,  reflect  on  what  has 
learned  for  future  use,  and  adjust  policies  on 
basis  of  that  knowledge  whenever  necessary, 
thor's  abstract) 
W90-08360 


ESTIMATING      IRRIGATION      DIVERSU 
FOR  MAJOR  TEXAS  RICE-GROWING  AI 

Lower  Colorado  River  Authority,   Austin, 
Water  and  Wastewater  Utilities  Program. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Conservation  In  Agriculture — Group  3F 


Q.  W.  Martin. 

Journal  of  Irrigation  and  Drainage  Engineering 
[ASCE)  JIDEDH,  Vol.  116,  No.  2,  p  243-260, 
March/April  1990.  10  fig,  2  tab,  13  ref. 

Descriptors:  'Colorado  River,  'Diversion  losses, 
'Estimating  equations,  'Irrigation  engineering,  *Ir- 
igation  requirements,  'Rice,  'Water  conservation, 
Drought  effects,  Lake  evaporation,  Least  squares 
nethod,  Planting  management,  Potential  water 
;upply,  Rainfall,  Statistical  analysis,  Texas. 

["he  Lower  Colorado  River  Authority  (LCRA)  of 
rexas  provides  an  average  of  530,000  acre-ft  annu- 
ity for  rice  cultivation.  To  estimate  water  needs 
>etter,  predictive  equations  were  developed,  using 
east  squares  regression,  for  the  monthly  and 
innual  water  diversions  for  the  three  largest  rice 
rrigation  systems  served  by  LCRA.  The  equations 
irovide  statistically  significant  and  physically 
aeaningful  relationships  for  predicting  changes  in 
vater  diversions  with  changes  in  rainfall,  rice  acre- 
ge  planted,  gross  lake  evaporation,  and  planting 
ime  of  first  crop  rice.  Depending  on  the  particular 
rrigation  system,  the  equations  estimating  annual 
Aversions  explain  between  85%  and  88%  of  the 
ariation  in  the  data,  and  those  for  monthly  diver- 
ions  explain  between  47%  and  81%,  with  the 
lajority  of  these  equations  explaining  better  than 
0%.  These  relationships  developed  may  be  used 
3r  drought  contingency  planning,  evaluation  of 
lie  impact  of  water  conservation  practices  on 
/ater  diversions,  and  estimation  of  the  impact  of 
sing  local  supply  sources,  such  as  groundwater, 
n  reducing  river  water  diversion  demands  for 
ligation.  (Author's  abstract) 
/90-08361 


HARACTERIZING   CYCLIC   WATER-LEVEL 
LUCTUATIONS  IN  IRRIGATION  CANALS. 

akima  Indian  Nation,  WA. 

:.  C.  Mitchell,  L.  G.  James,  S.  Elgar,  and  M.  J. 

itts. 

)urnal  of  Irrigation  and  Drainage  Engineering 

^SCE)  JIDEDH,  Vol.   116,  No.  2,  p  261-272, 

larch/ April  1990.  13  fig,  1  tab,  6  ref.  Office  of 

iaval  Research  contract  number  N00014-86-K- 

$77  and  the  National  Science  Foundation  grant 

imber  OCE-86 12008. 

fcscriptors:  'Irrigation  canals,  'Irrigation  engi- 
*ring,  'Seasonal  variation,  'Spectral  analysis, 
iVater  level  fluctuations,  Diurnal  variation,  Fouri- 
analysis,  Hydrologic  cycle,  Stage-discharge  re- 
tions,  Utah,  Washington. 

technique  was  developed  for  characterizing 
ater  level  fluctuations  in  irrigation  canals  using 
nplitude  spectral  estimates  obtained  with  a  fast 
surier  transform.  The  technique,  which  is  often 
ed  to  analyze  mechanical  vibrations  and  electri- 
J  signals,  is  used  with  hourly  water  stage  data  to 
Jculate  dominant  frequencies,  amplitudes,  and 
aking  times  of  water  level  fluctuations  in  eight 
■igation  canals  in  Utah  and  Washington.  The 
suits  of  this  analysis  indicate  that  water  level 
ictuations  dominated  by  a  daily  cycle  are  statisti- 
Hy  significant  and  that  the  time  of  peak  water 
vt\  occurred  between  4  and  10  a.m.  in  all  the 
nals  studied.  Amplitudes  of  water-level  fluctua- 
ms  in  six  of  the  eight  canals  that  were  unlined 
d  unregulated  are  found  to  depend  on  canal 
sach)  length.  Low  frequency  fluctuations  with 
riods  ranging  from  three  to  10  days  existed  in 
e  canals,  but  are  statistically  significant  only  in 
e  spring  and  fall.  Thus  it  maybe  possible  to 
ntrol  water-level  fluctuations  by  scheduling 
iter  diversions  into  the  canal  from  crop-water- 
e  forecasts,  especially  during  the  summer  and 
1.  (Author's  abstract) 
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lian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
ater  Resources  Engineering. 
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urnal  of  Irrigation  and  Drainage  Engineering 
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Descriptors:  ,  'Irrigation  design,  'Irrigation  engi- 
neering, 'Multiobjective  planning,  'Optimization, 
•Water  resources  development,  Algorithms,  Com- 
puter programs,  Crop  production,  Groundwater 
resources,  Linear  programming,  Surface  water 
availability,  Water  allocation,  Water  management, 
Water  use  efficiency. 

The  complex  problem  of  irrigation  management  in 
a  large  heterogeneous  basin  is  solved  by  using  a 
multilevel  optimization  technique.  The  real  prob- 
lem consists  of  determining  the  optimal  cropping 
patterns  in  various  subareas  of  the  basin,  the  opti- 
mal design  capacities  of  irrigation  facilities  includ- 
ing both  the  surface  and  groundwater  resources, 
and  the  optimal  water  allocation  policies  for  the 
conjunctive  use.  The  objective  of  such  a  manage- 
ment is  to  obtain  a  high  level  of  economic  efficien- 
cy in  the  irrigation  development  and  water  use 
system  within  a  hydrologically  feasible  policy 
domain.  Various  alternative  activities,  such  as  sur- 
face water  diversion  and  pumpage,  groundwater 
withdrawal  and  recharge,  and  alternative  future 
operational  scenarios,  have  to  be  analyzed  in  an 
integrated  way.  The  solution  strategy  is  based  on 
the  physical  decomposition  of  a  large  system  into 
interconnected  subsystems.  A  computationally  effi- 
cient algorithm  that  can  be  implemented  in  a 
microcomputer  is  developed  to  solve  the  multile- 
vel linear  programming  model  by  an  iterative  pro- 
cedure. A  case  study  illustrates  the  application  in  a 
realistic  situation.  (Author's  abstract) 
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SIMPLE  AND  ACCURATE   FRICTION   LOSS 
EQUATION  FOR  PLASTIC  PIPE. 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
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PHYSIOLOGICAL  RESPONSES  OF  TWO  SOY- 
BEAN (GLYCINE  MAX  (L.)  MERR.)  CULTI- 
VARS  TO  SHORT-TERM  FLOODING. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
D.  M.  Oosterhuis,  H.  D.  Scott,  R.  E.  Hampton, 
and  S.  D.  Wullschleger. 

Environmental  and  Experimental  Botany 
EEBODM,  Vol.  30,  No.  1,  p  85-92,  January  1990 
2  fig,  4  tab,  22  ref. 

Descriptors:  'Flooding,  'Plant  physiology,  'Soy- 
beans, 'Water  stress,  Impervious  soils,  Leaves, 
Photosynthesis,  Plant  growth,  Seeds,  Soil  types. 

Flooding  of  soybean  plants  significantly  reduces 
crop  growth  and  yield,  but  the  underlying  physio- 
logical responses  are  poorly  documented.  The 
short-term  physiological  effects  of  flooding  on  soy- 
bean were  studied  in  the  field  on  a  relatively 
impermeable  soil  classified  as  Type  Albaqualf. 
Flooding  treatments  were  imposed  on  two  soybean 
cultivars,  Essex  and  Forrest,  at  a  vegetative  (V4) 
and  a  reproductive  (R2)  growth  stage.  Diurnal 
measurements  of  net  photosynthesis  (P-n),  stomatal 
conductance  (g-s),  and  components  of  leaf  water 
potential  were  recorded  on  4  consecutive  days 
following  flood  application,  and  again  at  14  days 
after  the  flood  was  removed.  Photosynthesis  of 
Essex  was  reduced  significantly  within  48  h  of 
flooding  by  33  and  32%  for  the  V4  and  R2  growth 
stages,  respectively,  while  reductions  of  16  and 
22%  in  P-n  of  Forrest  were  evident.  Reductions  in 
g-s  of  46  and  24%  occurred  within  48  h  for  Essex 
and  Forrest  in  the  V4  stage,  although  in  the  R2 
growth  stage,  both  cultivars  experienced  an  ap- 
proximate 48%  reduction  in  g-s.  However,  the 
decline  in  P-n  with  flooding  was  only  partially 
explained  by  changes  in  g-s.  Photosynthesis  was 
correlated  with  stomatal  closure  at  low  g-s  (<0.5 
mol/sq  m/s),  but  at  higher  values  of  g-s  an  approx- 
imate 20%  reduction  in  P-n  was  observed  presum- 
ably due  to  non-stomatal  limitations.  Flooding  did 
not  affect  components  of  leaf  water  potential  indi- 
cating that  the  decreases  in  P-n  and  g-s  were  not 
associated  with  plant  water-deficit  stress.  Flooding 
of  Essex  and  Forrest  at  either  the  V4  or  R2  growth 
stage  significantly  reduced  the  dry  matter  accumu- 
lation during  the  flooding  treatment  and  the  subse- 
quent growth.  Final  seed  yields  were  reduced  sig- 
nificantly by  a  mean  of  52  and  40%  for  Essex  and 


Forrest,   respectively.   Overall,   Forrest  appeared 
more  tolerant  to  excess  water  than  Essex.  (Au- 
thor's abstract) 
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RESPONSE  OF  FOUR  BRASSICA  SPECIES  TO 
DROUGHT  STRESS. 
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SEMIARID  SOIL  AND  WATER  CONSERVA- 
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CRC  Press,  Inc.,  Boca  Raton,  Florida.  1986.  126p. 
Edited  by  Herman  J.  Finkel. 

Descriptors:  'Semiarid  lands,  'Soil  conservation, 
'Water  conservation,  Agriculture,  Cultivation, 
Developing  countries,  Drought,  Erosion  control, 
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Semiarid   regions   have  been  defined  in   various 
ways.  From  the  point  of  view  of  planning  for  soil 
and   water  conservation,   definitions  based   upon 
long-term  annual  rainfall  and  temperature  records 
are  not  sufficient.  It  is  necessary  to  supplement 
them  by  a  somewhat  different  approach.  In  the 
eastern  part  of  the  US  and  in  much  of  Europe, 
precipitation  is  fairly  well  distributed  throughout 
the  year,  either  as  rain  or  snow.  In  many  tropical 
countries  rainfall   is  also  quite  abundant  during 
most  months  of  the  year.  However,  in  some  re- 
gions, the  rainfall  may  be  interrupted  by  a  definite 
dry  seasons  for  a  period  of  time.  The  critical  factor 
is  not  the  total  annual  precipitation,  which  on  the 
long-term  average,  may  show  values  equal  to  or 
higher  than  the  estimated  potential  evapotranspira- 
tion.   It  is,  rather  the  length  of  the  dry  season 
which  is  important.  This  critical  duration  cannot 
be  defined  simply  for  all  regions.  It  depends,  par- 
tially, upon  the  antecedent  precipitation,  the  stor- 
age capacity  of  the  soil  in  the  depth  of  the  root 
zone,  and  the  water  requirements  of  the  major 
crops.  However,  anything  over   1   month  of  no 
precipitation  during  the  normal  growing  season 
would  justify  classifying  the  region  as  semiarid.  A 
major  problem  of  controlling   water  erosion  in 
semiarid  regions  arises  from  the  lack  of  coinci- 
dence between  the  rainfall  which  causes  the  ero- 
sion, and  the  vegetative  cover  which  protects  the 
soil  surface.  This  is  particularly  true  of  cultivated 
cropland  and  heavily  grazed  pastures,  but  some- 
what less  so  for  tree  crops.  In  this  volume,  the 
erosion  and  conservation  measures  discussed  are, 
for  the  most  part,  those  under  unirrigated  agricul- 
ture. The  use  of  irrigation  could  cause  significant 
changes  in  the  growing  seasons,  and  in  the  agricul- 
tural calendar,  especially  in  the  warmer  climates 
where  temperature  is  not  a  limiting  factor.  Much 
of  the  material  in  this  volume  has  been  prepared 
with   the  developing   countries  of  the  so-called 
Third  World  in  mind.  In  many  of  these  countries 
there  is  a  dearth  of  basic  data,  such  as  long-term 
hydrological  records,  detailed  soil  and  topographic 
surveys,  and  experimental  results  for  various  types 
of  erosion  control  measures.  Some  design  proce- 
dures cannot  be  imitated  or  copied  directly  from 
those  of  the  technologically  more  advanced  coun- 
tries. Consequently,  emphasis  will  be  placed,  wher- 
ever possible,  upon  simple  empirical  methods  of 
design,  and  approximate  solutions  within  the  limi- 
tations of  the  available  data,  technical  possibilities, 
and  financial  resources  of  the  Third  World  coun- 
tries.  (See  W90-08533   thru  W90-08541)  (Lantz- 
PTT) 
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AGRONOMIC    MEASURE    FOR    SOIL    AND 
WATER  CONSERVATION. 
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fig,  3  tab,  17  ref. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


•Water    conservation,    Agriculture,    Cultivation, 
Strip  cropping,  Tillage. 

The  first  and  most  fundamental  agronomic  meas- 
ure for  soil  conservation  is  correct  land  use.  The 
rule  is  that  no  field  should  be  used  beyond  its 
capability  to  sustain  a  stable  and  permanent  soil 
profile.  On  the  lands  classified  as  suitable  for  culti- 
vation of  crops,  much  can  be  done  for  soil  conser- 
vation by  proper  crop  selection,  rotation,  and  man- 
agement. In  the  Mediterranean  region  the  principal 
rain  fed  crop  is  winter  grain,  which  may  be  grown 
either  continuously,  i.e.,  year  after  year,  or  in  some 
rotation.  One  of  the  main  factors  to  be  considered 
is  the  intensity  of  the  rotation,  which  refers  to  the 
number  of  times  the  land  is  tilled  and  planted  to  a 
crop  in  the  period  of  the  rotation.  The  permissible 
intensity  is  usually  thought  to  be  a  function  of  the 
soil  fertility  as  only  the  richer  soils  could  support  a 
program  of  continuous  cropping.   However,  the 
recent  trend  has  been  to  support  continuous  crop- 
ping by  heavy  application  of  fertilizers  and  to 
ignore  rotation.  After  rotation,  the  next  most  im- 
portant factor  to  consider  from  the  point  of  view 
of  erosion  control,  is  tillage.   Again,  taking  the 
Mediterranean  region  as  an  example,  the  principal 
rain  fed  crop  which  was  grown  on  moisture  accu- 
mulated from  a  previous  winter  fallow.  When  the 
wheat  follows  a  summer  crop  the  land  will  most 
probably  be  plowed  either  at  the  beginning  of  the 
summer  or  right  after  the  first  rains.  There  are 
advantages  and  disadvantages  to  either  time  of 
plowing,  but  in  both  cases  the  plowed  land  will  be 
vulnerable  to  erosion  when  the  stronger  rains  set 
in.  Closely  related  to  minimum  tillage  is  the  prac- 
tice of  mulching.  This  is  simply  the  covering  of 
bare  soil  with  some  material  which  prevents  or 
reduces  the  evaporation  of  soil  moisture,  while 
inhibiting  the  growth  of  weeds.  Mulching  on  slop- 
ing fields  will  considerably  reduce  the  loss  of  soil 
from  splash  erosion  by  completely  absorbing  the 
energy  of  the  impact.  Research  has  demonstrated 
that  cultivation  of  crops  on  the  contour  causes  less 
erosion  and  conserves  more  water  than  cultivation 
up  and  down  the  slope.  However,  contour  fanning 
without  strip  cropping  or  terracing,  has  only  a 
limited  effect  in  reducing  soil  losses.  It  is  most 
effective  on  slopes  between  3  and  8%.  On  steeper 
slopes  and  for  the  more  erodible  soils,  strip  crop- 
ping is  most  effective.  Typical  widths  for  strip 
cropping  range  from  30  to  100  m.  (See  also  W90- 
08532)  (Lantz-PTT) 
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PASTURE  AND  FOREST  MANAGEMENT  IN 
THE  MEDITERRANEAN  UPLANDS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 
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IN:  Semiarid  Soil  and  Water  Conservation.  CRC 

Press,  Inc.,  Boca  Raton,  Florida.  1986.  p  55-73,  3 

fig,  56  ref. 

Descriptors:  *Conservation,  'Forest  management, 
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management,  •Semiarid  lands,  Agriculture,  Eco- 
systems, Soil  conservation,  Water  conservation. 

There  is  probably  no  other  region  in  the  world  that 
has  endured  more  long  lasting  and  intensive  human 
impact  throughout  its  history  than  the  Mediterra- 
nean Basin.  There  is  also  no  other  region  where 
the  unfortunate  combination  of  a  vulnerable  envi- 
ronment and  a  long  history  of  man's  misuse  of  the 
land  have  caused  such  far-reaching  and  severe 
damage  of  soil  erosion  and  depletion,  landscape 
desiccation,  and  what  is  called  now  'desertifica- 
tion'. Nowhere  else  are  the  dangers  of  combined 
traditional  and  neotechnological  pressures  from  ac- 
celerating populations,  tourists,  and  urban-industri- 
al developments  more  threatening,  causing  new 
menaces  of  soil  and  water  erosion,  flooding,  and 
land  destruction.  At  the  same  time,  however,  be- 
cause of  these  long  lasting  and  severe  human  pres- 
sures, nowhere  else-at  least  in  comparable  climatic 
and  ecological  conditions-can  the  striking  resil- 
ience, regenerative  powers,  and  soil  building  the 
protective  capacities  of  the  native  vegetation  be 
demonstrated  better  than  on  the  denuded  Mediter- 
ranean uplands.  This  chapter  is  a  literature  review 
which  attempts  to  point  out  these  features  and  to 
show  that  they  can  be  used  as  part  of  conservative, 


ecologically  sound  management  and  improvement 
practices  for  the  redemption  of  these  uplands,  not 
only  for  pastoral  and  silvilcultural  uses,  but  also  for 
other  multiple,  socioeconomic  and  ecological  ben- 
efits, and  above  all,  for  upland  soil  and  water 
conservation.  (See  also  W90-08532)  (Lantz-PTT) 
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•Water  conservation,  'Waterways,  Agronomy, 
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There  is  a  certain  logical  order  in  applying  soil  and 
water  conservation  measures  to  cultivated  fields, 
proceeding  from  the  simple  and  less  expensive  to 
the  more  complex  and  expensive.  Only  where  the 
lesser   measures   are   inadequate   are   the   greater 
measures  added.  A  full  program  begins  with  cor- 
rect land  use,  proceeds  to  selection  of  allowable 
intensity  of  rotation,  and  is  followed  by  contour 
farming,  with  strip  cropping  where  needed.  All  of 
these  measures  are  within  the  farmer's  ability  to 
establish  alone,  with  the  advice  of  a  competent 
farm  planner  and  a  bit  of  technical  help.  If  all  of 
these  practices  are  not  sufficient,  the  farmer  must 
turn  to  the  engineering  measures  which  require  a 
somewhat  higher  level  of  technical  assistance,  and 
are  more  costly.  The  first  engineering  measure  to 
be  established  is  the  protected,  or  permanent,  wa- 
terway. This  is  in  effect,  both  an  agronomic  and  an 
engineering  measure.  A  field  of  rolling  topography 
can  naturally  be  divided  into  ridges  and  depres- 
sions. The  depressions,  or  draws,  form  natural  out- 
lets or  waterways  for  the  disposal  of  runoff.  If  they 
are  spaced  too  closely,  not  all  of  them  need  be 
used,  and  only  some  may  be  selected  for  conver- 
sion into  waterways.  A  reasonable  spacing  of  the 
waterways  is  from  about  75  to  200  m,  depending 
upon  the  slope  of  the  land  and  the  general  uneven- 
ness  of  the  topography.  A  diversion  ditch  is  a 
channel  that  is  generally  built  across  the  slope  to 
divert  surface  flow  from  its  natural  course  to  an- 
other outlet.  Diversion  ditches  may  serve  the  fol- 
lowing purposes:  (1)  Where  a  cultivated  field  of 
moderate  slope  lies  at  the  foot  of  a  steeper  slope  or 
hill  which  is  not  cultivated,  the  first  soil  conserva- 
tion measure  is  to  isolate  the  field  to  be  treated 
from  the  larger  watershed  lying  above  it;  (2)  In  the 
case  of  a  deep  gully  which  is  being  eroded  'head- 
ward'  by  an  overfall  at  its  upper  end,  a  diversion 
ditch  may  be  built  around  the  eroding  gully  head 
before  other  control  measures  are  attempted;  (3)  If 
a  spring  or  other  form  of  groundwater  breaks  out 
at  the  surface  of  a  sloping  field,  it  may  be  captured 
and  led  off  to  a  prepared  outlet  by  means  of  a 
diversion  ditch;  and  (4)  The  diversion  ditch  may  be 
used  to  safely  carry  away  a  discharge  of  water 
from  some  source  point.   (See  also  W90-08532) 
(Lantz-PTT) 
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Water  harvesting  is  the  collection  of  runoff  and  its 
use  for  the  irrigation  of  crops,  pastures,  and  trees, 
and  for  domestic  and  livestock  consumption.  Since 
this  definition  could  cover  almost  all  fields  of 
water  resource  development,  it  must  be  added  that 
the  term  'water  harvesting'  is  usually  used  for  the 
development  of  marginal  waters  in  arid  or  semiarid 
regions.  The  projects  are  generally  local  and  of  a 
small  scale  that  do  not  include  the  treatment  of 
water  or  its  conveyance  over  long  distances.  They 
must  be  classified  according  to  the  source  of  water 
and  the  use  to  which  it  will  be  put.  The  latter  has 
two  categories:  irrigation  and  for  human  and/or 
animal  consumption.  The  case  of  water  for  con- 
sumption, two  additional  elements  must  be  includ- 
ed: storage  and  treatment.  The  storage  is  needed 
because  the  rate  of  consumption  of  water  will 
generally  be  slower  than  the  rate  of  harvesting.  In 
the  case  of  water  for  irrigation,  the  soil  itself  serves 
as  a  reservoir  for  a  certain  period  of  time.  For  a 
longer  storage  period  seasonal  reservoirs  may  be 
required.  Dams  on  intermittent  streams  to  contain 
flash  floods  are  also  considered  to  be  a  form  of 
water  harvesting.  (See  also  W90-08532)  (Lantz- 
PTT) 
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State-of-the-art  engineering  tools  and  technique 
have  been  and  can  be  used  to  manage  the  quantit 
and  quality  of  urban  stormwater  runoff.  Th: 
book's  focus  is  on  planning  and  designing  facihtu 
and  systems  to  prevent  or  to  control  flooduji 
erosion,  sedimentation,  and  nonpoint  source  polli 
tion.  Subject  matter  in  the  book  is  arranged  to  flo< 
from  fundamentals  through  engineering  analys 
and  design  methodologies,  concluding  with  appl 
cation  and  integration.  Chapter  1,  'FundamenU 
of  Urban  Surface  Water  Management,'  and  Cna| 
ter  2,  "The  Hydrologic  Cycle  in  the  Urban  Env 
ronment,'  focus  on  fundamentals.  Chapters 
through  7  present  many  and  varied  engineenr 
analysis  and  design  methodologies.  The  range  ar 
depth  of  topics  covered  in  this  middle  portion  l 
the  book  is  suggested  by  the  titles  of  Chapters 
through  7,  which,  are,  respectively:  'Techmqu> 
for  Hydrologic  Analyses,'  'Floodplain  Hydraulic 
'Stormwater  Facility  Hydraulics,'  'Computation 
Average  Annual  Monetary  Flood  Damage,  _  w 
'Nonpoint  Source  Pollution  Load  Techniques.  B 
ginning  with  Chapter  8  and  extending  throu| 
Chapter  12,  the  last  chapter,  application  and  sy 
thesis  are  emphasized.  Technical  material  presei 
ed  in  earlier  chapters  is  utilized  and  nontechnic 
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other  considerations  are  introduced.  The  plan- 
and  design  of  detention/retention  facilities 
of  sedimentation  basins  are  covered,  in  Chap- 
8  and  9.  Chapter  10  provides  a  comprehensive 
in-depth  treatment  of  modeling  in  urban  sur- 
water  management,  with  emphasis  on  comput- 
odeling  as  being  a  practical  and  often  the  only 
to  utilize  fully  the  technology  available  in 
n  surface  water  management.  Chapter  1 1  pro- 
s  a  comprehensive  summary  of  structural  and 
tructural  measures  available  for  managing  the 
tity  and  quality  of  urban  surface  water.  Chap- 
2,  presents  a  process  for  preparing  urban  sur- 
water  master  plans  that  are  intended  to  be 
smented.  (Lantz-PTT) 
-07551 


3RPORATING  DAILY  FLOOD  CONTROL 
ECITVES  INTO  A  MONTHLY  STOCHAS- 
DYNAMIC  PROGRAMING  MODEL  FOR 
tDROELECTRIC  COMPLEX. 

ih  Columbia  Hydro  and  Power  Authority, 
ouver.  System  Operations  and  Maintenance 

jrimary  bibliographic  entry  see  Field  7C. 
07634 


L-TIME   CONTROL   OF   A   SYSTEM   OF 
GE  HYDROPOWER  RESERVOIRS. 

achusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Engineering. 

irimary  bibliographic  entry  see  Field  7C. 

07672 


SCTS  OF  HEDGING  ON  RESERVOIR 
FORMANCE. 

aical  Univ.  of  Istanbul  (Turkey).   Dept.  of 

Engineering. 

iyazit,  and  N.  E.  Unal. 

r  Resources  Research  WRERAQ,  Vol.  26 

,  p  713-719,  April  1990.  1 1  fig,  4  ref. 

iptors:  'Reservoir  operation,  'Reservoir  re- 
,  Hedging,  Performance  stability,  Water  defi- 
'ater  supply  reservoir. 

:ffects  of  operating  a  water  supply  reservoir 
a  policy  of  hedging  on  various  reservoir 
rmance  criteria  were  investigated.  The  results 
nutations  where  policies  with  different  de- 
of  hedging  are  adopted  were  used  to  deter- 
how  reliability,  resiliency,  and  mean  and 
mm  deficit  vary  as  functions  of  hedging  pa- 
ers  and  to  derive  the  relationships  between 
criteria.  It  was  found  that  the  standard  oper- 
policy  was  the  best  in  relation  to  reliability 
ssiliency  and  was  satisfactory  with  regard  to 
s.  Hedging  improved  the  performance  with 
:t  to  mean  deficit  if  it  was  started  with  suffi- 
water  in  storage.  If  hedging  was  applied 
there  was  little  water  in  storage,  it  reduced 
sk  of  very  large  future  deficits,  although  the 
deficit  is  increased.  If  hedging  was  continued 
when  the  demand  could  be  supplied,  the 
mance  of  the  reservoir  is  more  stable  and  the 
deficit  is  decreased,  but  these  are  achieved  at 
of  increasing  the  rate  of  failure.  (Author's 
ct) 
17679 


UATION  OF  FACTORS  AFFECTING 
RVOIR  YIELD  ESTIMATES. 

A  and  M  Univ.,  College  Station.  Dept.  of 

ingineering. 

Wurbs,  and  C.  E.  Bergman. 

J  of  Hydrology  JHYDA7,  Vol.  112,  No.  3/ 

19-235,  January   1990.   1   fig,  4  tab,   19  ref. 

ptors:  'Computer  models,  *Model  studies, 
■voir  operation,  'Reservoir  yield,  'Water 
mprovement,  Data  interpretation,  Simulation 
is,  Water  supply. 

ites  of  yield  versus  reliability  relationships 
rm  yield  are  fundamental  to  water  supply 
ig  and  management.  Simulation  models  are 
>nly  used  for  reservoir  yield  studies.  Numer- 
sneral.zc^  computer  programs  are  readily 
ile  for  such  studies,  including  the  HEC-3, 


HEC-5,  MOSS-IV,  and  TAMUWRAP  models.  An 
evaluation  of  key  practical  aspects  of  analyzing 
reservoir  system  yield  from  the  perspective  of  a 
case  study  is  presented.  The  various  factors  affect- 
ing reservoir  yield  estimates  can  be  classified  as 
involving:  (1)  compilation  and  development  of 
basic  data  representing  basin  hydrology;  (2)  simu- 
lation of  the  physical  characteristics  and  operating 
policies  of  the  reservoir  system;  and  (3)  modeling 
the  impacts  of  basin-wide  water  management  and 
use  and  other  related  activities  on  the  reservoir 
system  of  concern.  The  stochastic  nature  of 
streamflow  and  evaporation,  changes  in  a  river 
basin  over  time,  loss  of  reservoir  storage  capacity 
due  to  sedimentation,  reservoir  system  operating 
policies,  and  interactions  between  multiple  water 
users  are  particularly  important  fundamental  as- 
pects of  a  water  supply  and  use  system  which  must 
be  considered  in  yield  studies.  An  entire  river  basin 
should  be  viewed  as  an  integrated  system  in  ana- 
lyzing the  amount  of  water  which  can  be  provided 
under  various  conditions.  (White-Reimer-PTT) 
W90-07723 


SALINITY      CHANGES      IN      CHARLESTON 
HARBOR  1922-1987. 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-07733 


EVALUATION  OF  SOME  METHODS  OF  DE- 
TERMINING STORAGE  YIELD  RELATION- 
SHIPS FOR  IMPOUNDING  RESERVOIRS. 

Hanley  (Ryan)  and  Co.,  Galway  (Ireland). 
For  primary  bibliographic  entry  see  Field  6B. 
W90-07931 


FLOOD   FREQUENCY  ANALYSIS   FOR  THE 
1988  TRURO  FLOODS. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-07934 


FLOOD-PREVENTION  SCHEME  OF  VENICE: 
EXPERIMENTAL  MODULE. 

J.  Lewin,  and  A.  Scotti. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  1,  p  70- 
77,  February  1990.  8  fig,  14  ref. 

Descriptors:  'Flood  control,  'Flood  protection, 
•Floodgates,  'Venice,  Caissons,  Historic  floods, 
Hydraulic  gates. 

Records  exist  of  the  flooding  of  Venice  from  the 
days  of  the  Republic.  During  the  last  century 
flooding  incidents  have  become  more  severe  due  to 
subsidence  of  the  city  and  rising  water  levels  in  the 
Adriatic.  Calamitous  flooding  occurred  in  1966, 
and  two  devastating  floods  were  experienced 
during  the  last  decade.  This  resulted  in  the  design 
of  three  movable  barrages  to  seal  off  the  Venice 
lagoon  in  the  event  of  a  flood.  The  construction  of 
a  full-size  gate  and  caisson  (the  prototype  of  the 
eighty  gates  forming  the  barrages)  was  subsequent- 
ly authorized.  The  initial  tests  of  the  experimental 
module  (MOSE)  were  successful.  The  raising  and 
lowering  of  the  prototype  gate  was  much  more 
damped  than  the  model  studies  had  indicated,  and 
it  is  possible  that  the  added  mass  of  the  gate  is 
greater  than  the  assumed  value.  The  gate  has  been 
detached  and  connected  a  number  of  times  without 
any  difficulties  being  experienced.  The  hydraulic 
ejector  system  for  the  removal  of  sediment  and  bed 
material  from  the  caisson  was  effective  over  a  wide 
range  of  particle  size-up  to  stones  of  50-70  mm.  At 
the  design  stage  it  was  considered  that  it  was  not 
possible  to  control  the  rate  of  lowering  of  the  gate, 
and  operation  of  MOSE  has  demonstrated  that 
some  control  can  be  effected  by  operating  the  air- 
release  valves.  (Bninone-PTT) 
W90-07935 


RIVER  BASIN  MANAGEMENT:  DEVELOPING 
THE  TOOLS. 

Water    Research    Centre,     Swindon    (England). 
Swindon  Engineering  Centre. 


For   primary   bibliographic   entry   see   Field   5G. 
W90-07937 


RETHINKING  FLOOD-CONTROL  CHANNEL 
DESIGN. 

Williams  (Philip)  and  Associates,  San  Francisco, 

CA. 

P.  B.  Williams. 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  19,  No.  4,  p  57-59,  1989. 

Descriptors:  'Channel  flow,  'Design  criteria, 
'Flood  channels,  'Flood  control,  'Flow  resist- 
ance, Channel  morphology,  Channel  scour,  Main- 
tenance, Roughness  coefficient,  Sediment  trans- 
port, Vegetation  effects. 

The  flooding  of  the  Corte  Madera  Creek  flood- 
control  channel  in  Marin  County,  California  in 
1982  illustrates  the  problems  of  traditional  flood- 
control  design  using  channelization.  Problems  arise 
when  the  effects  of  sediment  and  siltation  are  over- 
looked in  designing  flood  channels.  Flow  resist- 
ance is  often  underestimated  when  the  selection  of 
the  Manning  hydraulic  roughness  is  a  matter  of 
engineering  judgment  rather  than  a  decision  based 
on  actual  flood-channel  performance.  Bed  forms 
and  sediment  transport  may  have  more  of  an  effect 
on  flow  resistance  than  bank  vegetation.  During 
large  floods  appreciable  amounts  of  bed  load  may 
be  transported  significantly  increasing  the  compos- 
ite channel  roughness,   causing  the  supercritical 
flow  to  shift  back  to  deeper  slower-moving  subcri- 
tical  flows  leading  to  over-bank  flooding.  Large 
floods  can  also  generate  debris  which  can  catch  on 
bridge  pilings  and  substantially  increase  flood  ele- 
vations. Where  streams  flow  in  alluvium,  erosion 
and  sediment  accumulation  can  affect  flood  risk. 
Maintenance    procedures    may    actually    increase 
flood   risks   in   some   areas.    Riparian   vegetation 
when  left  intact  may  actually  shade  out  the  chan- 
nel, increasing  its  flow  capacity.  A  new  approach 
to  flood-control  channel  design  considers  flood- 
hazard  reduction  as  one  component  of  a  multiob- 
jective  riparian  corridor  management  strategy.  The 
successful  development  of  a  multiobjective  design 
requires  an  understanding  of  the  complex  physical 
behavior  of  natural  streams  and  how  they  interact 
with  the  ecosystem.  A  synthesis  of  hydraulic  engi- 
neering   and    fluvial    geomorphology    is    needed 
which  would  encourage  designers  to  work  with 
natural  processes  rather  than  combat  them.  The 
resulting  design  would  anticipate  sediment  move- 
ment, stream  meandering  and  bank  erosion.  The 
two-stage  flow-channel  concept  calls  for  the  con- 
struction of  an  artificial  flood-plain  terrace  and  the 
excavation  of  a  low-flow  channel  (sized  to  the 
equilibrium  bank  full  flood).  The  terrace  provides 
space  for  a  walking  trail,  and  the  low-flow  channel 
allows  fish  and  sediment  to  move  downstream. 
Planting  riparian  trees  on  the  bank  shades  out  the 
channel,  which  prevents  vegetation  encroachment, 
minimizes    maintenance    and    erosion,    improves 
water  quality  and  creates  a  continuous  corridor  for 
wildlife.  A  program  for  monitoring  actual  flood 
flows  and  elevations  can  assist  in  deciding  where 
and   whether  channel   capacity   needs  to  be  in- 
creased, bridges  replaced  or  floodwalls  construct- 
ed. (Geiger-PTT) 
W90-07960 


GEOTEXTILES  AND  DRAINAGE. 

New  York  State  Dept.  of  Transportation,  Albany. 
For  primary  bibliographic  entry  see  Field  8G. 
W90-08128 


LATERAL  DRAINAGE  DESIGNS  USING  GEO- 
TEXTILES AND  GEOCOMPOSITES. 

Drexel  Univ.,   Philadelphia,   PA.   Dept.  of  Civil 

Engineering. 

For  primary   bibliographic  entry  see   Field   8G 

W90-08129 


STORMWATER  DETENTION  FOR  DRAIN- 
AGE, WATER  QUALITY,  AND  CSO  MANAGE- 
MENT. 

Malmo  Water  and  Sewer  Works  (Sweden). 

For  primary  bibliographic   entry  see   Field   5G. 
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W90-08138 

OVERCOMING  FEDERAL  WATER  POLICIES. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. Financial  Assistance  and  Environmental 
Review  Branch. 

For  primary  bibliographic  entry  see  Field  6E. 
W90-08289 


LAND-GRADING   DESIGN   BY   USING   NON- 
LINEAR PROGRAMMING. 

Baghdad  Univ.  (Iraq).  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-08359 


4B.  Groundwater  Management 


WATER  DEVELOPMENT  FOR  PHOSPHATE 
MINING  IN  A  KARST  SETTING  IN  FLORTOA- 
A  COMPLEX  ENVIRONMENTAL  PROBLEM. 

La  Moreaux  (P.E.)  and  Associates,  Inc.,  Tuscaloo- 
sa, AL. 

For  primary  bibliographic  entry  see  Field  6G. 
W90-07658 


REDUCTIONIST  PHYSICAL  APPROACH  TO 
UNSATURATED  AQUTFER  RECHARGE 
FROM  A  CIRCULAR  SPREADING  BASIN. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-07684 


of  the  material  applies  to  lower-yield  wells.  Chap- 
ter titles  are:  geologic  formations  as  aquifers; 
movement  of  groundwater;  exploration  for 
groundwater;  geophysical  borehole  logging;  hy- 
draulics of  wells;  well  design-general  consider- 
ations; drilling  systems;  drilling  fluid;  stresses  on 
well  casing  and  screen;  corrosion  and  incrustation; 
selection  of  casing  and  screen;  water  well  cement- 
ing; formation  stabilizer  and  filter  pack;  well  devel- 
opment; well  and  aquifer  evaluation  from  pumping 
tests;  vertical  turbine  pumps;  well  and  pump  oper- 
ation and  maintenance;  groundwater  quality  and 
contamination;  artificial  recharge;  and  groundwat- 
er management.  Appendices  provide  information 
on  sources  of  geohydrological  information  and 
data,  geographic  groundwater  regions  in  the  U.S., 
estimating  the  value  of  parameters  of  the  hydrolog- 
ic  budget,  properties  and  standards  for  water  well 
casing  and  groundwater  models.  (Lantz-PTT) 
W90-08140 


FLOW  PATTERN  IN  REGIONAL  AQUD7ERS 

AND    FLOW    RELATIONS    BETWEEN    THE 

LOWER   COLORADO   RIVER   VALLEY   AND 

REGIONAL  AQUIFERS  IN  SIX  COUNITES  OF 

SOUTHEASTERN  TEXAS. 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-07852 

UNDERGROUND  COAL  MINES  AS  SOURCES 
OF  WATER  FOR  PUBLIC  SUPPLY  IN  NORTH- 
ERN UPSHUR  COUNTY,  WEST  VIRGINIA. 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-07853 

GEOHYDROLOGY     AND     GROUND-WATER 

QUALITY  AT  SELECTED  SITES  IN  MEADE 

COUNTY,  KENTUCKY,  1987-88. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-07854 

HANDBOOK  OF  GROUND  WATER  DEVEL- 
OPMENT. 

Mom  (Roscoe)  Co.,  Los  Angeles,  CA. 
John  Wiley  and  Sons,  New  York,  New  York.  1990. 
493p. 

Descriptor!:  'Groundwater  management, 

•Groundwater  mining,  'Water  resources  develop- 
ment, 'Wells,  Aquifers,  Artificial  recharge,  Drill- 
ing, Geohydrology,  Groundwater  availability, 
Groundwater  budget,  Groundwater  movement, 
Groundwater  potential,  Groundwater  recharge, 
Pumping,  Well  construction. 

Designed  for  practical  engineers,  hydrologists, 
mining  geologists,  and  anyone  involved  in  the  de- 
velopment of  groundwater,  this  book  provides  an 
overview  on  the  subject  of  groundwater  develop- 
ment. The  text  is  divided  into  three  parts:  Part  I 
deals  primarily  with  the  nature  of  groundwater 
and  where  it  can  be  found;  Part  II  considers  the 
parameters  related  to  water  well  design  and  con- 
struction; and  Part  III  covers  well  and  well  field 
operation.  Although  the  emphasis  is  on  high-ca- 
pacity groundwater  producing  installations,  most 


HIGH  PLAINS  REGIONAL  AQUIFER -ESTI- 
MATING 1980  GROUND-WATER  PUMPAGE 
FOR  IRRIGATION. 

Geological  Survey,  Menlo  Park,  CA. 
F.  J.  Heimes. 

IN:  Regional  Aquifer  Systems  of  the  United  States: 
Aquifers  of  the  Midwestern  Area.  Papers  Present- 
ed at  24th  Annual  AWRA  Conference  and  Sympo- 
sium, November  6-11,  1988,  Milwaukee,  WI. 
AWRA  Monograph  Series  No.  13,  1989.  American 
Water  Resources  Association,  Bethesda,  Maryland, 
p  207-218,  3  fig,  4  tab,  6  ref. 

Descriptors:  *Data  acquisition,  'Groundwater 
budget,  'Groundwater  irrigation,  'Groundwater 
management,  'High  Plains  Regional  Aquifer,  'Re- 
gional Aquifer  Systems  Analysis,  Groundwater 
mining,  Groundwater  use,  Irrigation  practices, 
South  Dakota,  Surveys,  Texas,  Water  use. 

In  order  to  obtain  information  about  current  trends 
in  groundwater  use  for  irrigation  for  the  High 
Plains  Regional  Aquifer  System  Analysis,  an  ap- 
proach based  on  field  sampling  was  used  to  esti- 
mate groundwater  pumped  for  irrigation  through- 
out  the   High   Plains   during  the    1980  growing 
season.  The  volume  of  groundwater  pumped  for 
irrigation  was  computed  by  combining  sampled 
water-application  measurements  with  mapped  irri- 
gated-acreage   information.   Irrigation  application 
(inches  of  water  applied)  was  measured  at  480  sites 
in  15  counties  in  the  High  Plains  during  the  1980 
growing  season.  Relationships  between  irrigation 
demand,  calculated  using  the  Blaney-Criddle  con- 
sumptive-use formula,  and  measured  application 
were  used  to  estimate  application  for  unsampled 
areas  of  the  High  Plains.  The  estimated  application 
was  calculated  for  each   1 -degree  latitude  by  1- 
degree  longitude  area  in  the  High  Plains.  Applica- 
tion estimates  multiplied  by  irrigated-acreage  esti- 
mates, derived  from  analysis  of  Landsat-satellite 
imagery,    yielded    the    volume    of   groundwater 
pumped  for  irrigation.  Estimates  of  water  pumped 
for   irrigation   during    1980  were  aggregated   by 
State  and  as  a  total  estimate  for  the  entire  High 
Plains.  The  estimate  of  water  pumped  for  irrigation 
in  the  High  Plains  during   1980  was   17,980,000 
acre-ft  applied  to  13,700,000  acres.  Texas  had  the 
most  dense  irrigation  development  in  the  High 
Plains,  whereas  South  Dakota  was  virtually  unde- 
veloped. The  application  data  derived  from  sam- 
pling were  evaluated  for  significant  trends.  The 
data  indicated  a  greater  application  for  such  crops 
as  corn  and  hay  and  a  lesser  application  for  such 
crops  as  sorghum,  grain,  and  cotton.  The  data  also 
indicated  greater  pumpage  for  flood-irrigation  sys- 
tems than  for  sprinkler-irrigation  systems.  Areas  of 
the    High    Plains   with    thin    saturated    thickness 
tended  to  have  a  smaller  average  discharge  per 
well,  fewer  irrigated  acres  per  well,  and  a  predomi- 
nance of  crops  requiring  less  water.  (See  also  W90- 
08400)  (Author's  abstract) 
W90-08411 


MANAGEMENT  OF  SLOW  SAND  FILTERS  IN 
RESPECT  TO  GROUND  WATER  QUALITY. 

Institut  fuer  Wasserforschung,  Schwerte  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08475 


DEVELOPMENT  OF  A  SLOW  SAND  FILTER 
MODEL  AS  A  BIOASSAY. 

Institut  fuer  Wasserforschung,  Dortmund  (Germa- 
ny, F.R.). 
C.  Schmidt. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 
Water  Treatment  Technology.  John  Wiley  and 
Sons,  New  York,  New  York.  1988.  p  191-205.  13 
fig,  2  tab,  2  ref. 

Descriptors:  'Artificial  recharge,  'Bioassay, 
•Computer  models,  'Filtration,  'Model  studies, 
'Sand  filters,  'Slow  sand  filtration,  Algae, 
Groundwater  recharge,  Microorganisms,  Water 
quality,  Water  treatment. 

Due  to  the  difficulty  of  describing  the  actual  bio- 
logical reactions  during  artificial  groundwater  re- 
charge, computer  aided  slow  sand  filter  models 
were  developed  at  a  laboratory  scale  to  simulate 
the  biological,  chemical  and  physical  conditions  of 
a  real  filter.  Modern  fermenter  technology  (cul- 
tures of  algae  and  microorganisms)  in  connection 
with  the  filter  models  can  improve  the  knowledge 
of  the  limits  of  biological  water  purification,  the 
behavior  of  pollutants  during  the  filtration  process, 
the  hazardous  effects  on  filter  organisms  due  to  a 
high  pollution  load,  and  the  toxic  or  subtoxic  ef- 
fects of  water  components  on  a  biological  system 
(system-bioassay).  In  the  filter  model  a  stabilization 
of  biological  and  chemical  parameters  was  estab- 
lished after  a  certain  time.  These  conditions  were 
similar  to  the  conditions  in  a  natural  filter.  The 
filter  model  system  did  not  oscillate  in  an  uncon- 
trollable way;  it  followed  the  input  parameters 
after  a  period  of  equilibrium  establishment.  (See 
also  W90-08470)  (Geiger-PTT) 
W90-08482 


HIGH  PLAINS  REGIONAL  AQUIFER-MAP- 
PING IRRIGATED  AGRICULTURE  USING 
LANDSAT  DATA. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-08412 


KARST     HYDROLOGY:     CONCEPTS     FROM 
THE  MAMMOTH  CAVE  AREA. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-08542 

IMPACTS    OF    RrVER    TRAINING    ON   THE 
QUALITY  OF  BANK  FILTERED  WATERS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry   see  Field   Mj. 
W90-08627 

4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 

URBAN  SURFACE  WATER  MANAGEMENT. 

Valparaiso  Univ.,  IN. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-07551 

HYDROLOGIC  RESPONSES  OF  COMPACTEI 
FOREST  SOILS. 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  o 

Plant  and  Soil  Sciences. 

For   primary  bibliographic   entry  see   Field  2G 

W90-07729 

EFFECTS  OF  LIMESTONE  QUARRYING  AM 

CEMENT-PLANT  OPERATIONS  ON  RUNOF1 

AND   SEDIMENT   YIELDS    IN   THE    UPPEI 

PERMANENTE      CREEK      BASIN,      SANT/ 

CLARA  COUNTY,  CALIFORNIA. 

Geological  Survey,  Sacramento,  CA.  Water  Re 

sources  Div. 

K.  M.  Nolan,  and  B.  R.  Hill. 

Available  from  Books  and  Open-File  Report  Sec 

tion,  USGS,  Box  25425,  Denver,  C  <:"\*5.  USG: 

Water-Resources   Investigations   «.erjrt    89-4 13( 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


1989.  48p,  1 1  fig,  19  tab,  40  ref. 

Descriptors:  'California,  'Industrial  plants,  *Mine 
wastes,  'Quarries,  'Sediment  transport,  'Sediment 
yield,  'Water  pollution  sources,  Accelerated  ero- 
sion, Santa  Cruz  Mountains,  Storm  runoff,  Subsur- 
face runoff,  Watershed  management. 

High  sediment  loads  below  headwater  areas  of  the 
Permanente  Creek  drainage  basin,  Santa  Clara 
County,  California,  have  caused  flood-control 
problems  in  downstream  lowland  areas.  Measured 
sediment  yields  in  Permanente  Creek,  which  drains 
areas  affected  by  limestone  quarrying  and  cement- 
plant  operations,  were  14  times  greater  than  yields 
from  the  West  Fork  Permanente  Creek,  which 
primarily  drains  parkland.  Part  of  this  large  dispar- 
ity in  yields  is  the  result  of  higher  runoff/unit  of 
drainage  area  in  the  Permanente  Creek  Basin.  Re- 
sults of  rainfall-runoff  modeling  indicate  that  the 
tendency  for  higher  runoff  from  Permanente  Creek 
results  from  natural  differences  in  basin  physiogra- 
phy. Runoff  during  periods  of  high  streamflow 
(when  most  sediment  is  transported)  is  dominated 
by  subsurface  flow,  which  is  not  affected  by 
human  activities.  Although  artificial  features  cre- 
ated by  human  activities  seem  to  have  had  only 
minor  effects  on  runoff,  they  apparently  have  had 
major  effects  on  sediment  availability.  Artificial 
features  accounted  for  273  acres  (89%)  of  the  307 
acres  of  active  erosional  landforms  mapped  in 
1984.  Increased  availability  of  sediment  in  the  Per- 
manente Creek  basin  appears  to  be  indicated  by 
elevated  intercepts  of  sediment-transport  curves.  A 
comparison  of  sediment-transport  curves  for  the 
West  Fork  Permanente  Creek  with  similar  curves 
for  the  Permanente  Creek  basin  under  natural  con- 
ditions suggests  that  the  sediment  yield  from  Per- 
manente Creek  is  about  3.5  times  higher  than  it 
would  be  under  natural  basin  conditions.  The  in- 
creased yield  apparently  is  due  to  an  increase  in 
sediment  availability  rather  than  an  increase  in 
runoff.  (USGS) 
W90-07841 


SUMMARY  OF  DATA  PERTAINING  TO  LAND 
USE,  RAINFALL,  DRYFALL,  STREAM  DIS- 
CHARGE, AND  STORM  RUNOFF  COLLECT- 
ED AS  PART  OF  A  STUDY  OF  THE  EFFECTS 
OF  URBAN  RUNOFF  ON  RAPID  CREEK, 
RAPID  CITY  AREA,  SOUTH  DAKOTA. 
Geological  Survey,  Rapid  City,  SD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W9O-07862 


ENVIRONMENTAL  ASSESSMENT  OF  THE 
SUNSET  AND  BIG  DESERT  LANDS,  NORTH- 
WEST VICTORIA. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia). 

B.  R.  Tunstall,  and  P.  H.  Reece. 

Divisional  Report  89/2,  July  1989.  85p,  50  fig,  2 

tab,  2  append,  5  maps. 

Descriptors:  'Australia,  'Environmental  policy, 
•Land  use,  'Military  reservations,  Deserts,  Soil 
stability,  Vegetation. 

Environmental  guidelines  are  provided  to  aid  the 
planning  and  conduct  of  military  exercises  in  the 
Sunset  and  Big  Desert  Lands  of  north-west  Victo- 
ria to  minimize  environmental  damage  without  im- 
posing undue  constraints  on  exercises.  An  evalua- 
tion of  the  natural  resources  of  the  area  is  given 
using  the  Land  Systems  approach.  The  patterns  of 
Land  Units  within  Land  Systems  are  defined  and 
the  Land  Systems  mapped.  Other  maps  give  the 
locations  of  remnant  beach  ridges,  land  use  zones 
as  defined  by  the  Victorian  Government,  age  of 
post-fire  vegetation  regeneration  and  trafficability. 
The  geology  and  climate  of  the  area  are  discussed 
with  particular  reference  to  temperature  regimes, 
rainfall  probabilities  and  the  seasonal  hazard  of 
wind  driven  dust.  Vehicular  traffic  has  little  impact 
on  dry  clay  soils  but  causes  compaction  when 
conditions  are  wet.  Saline  soils  usually  become 
rutted  because  of  the  continuously  high  soil  mois- 
ture content  below  the  surface.  The  displacement 
of  the  surface  of  sandy  soils  vehicles  is  minimal 
with  a  single  pass  on  moist  soils  and  maximal  with 


multiple  vehicle  passes  on  dry  soils.  Large  areas  of 
sand  should  not  be  disturbed  because  of  the  possi- 
bility of  subsequent  erosion  of  the  soil  by  wind, 
particularly  on  the  upper  slopes  and  crests  of 
dunes.  The  main  effect  of  exercises  on  vegetation  is 
damage  to  the  aerial  portions  of  plants  by  vehicles 
and  pedestrians.  Roots  of  the  plants  may  also  be 
damaged,  particularly  where  the  impact  is  severe. 
These  impacts  are  obvious  because  only  small 
areas  are  affected  and  the  adjacent  undisturbed 
vegetation  provides  a  basis  for  comparison.  The 
response  of  vegetation  following  crushing  and/or 
unearthing  can  currently  only  be  inferred  from 
observations  of  the  changes  in  vegetation  follow- 
ing fire  and  clearing  for  agriculture;  burning  can  be 
regarded  as  equivalent  to  crushing  vegetation  and 
clearing  and  ploughing  equivalent  to  unearthing. 
However,  both  burning  and  clearing  for  agricul- 
tural purposes  have  a  greater  effect  than  the  equiv- 
alent military  activity  because  of  the  much  greater 
area  affected  and  the  higher  frequency  of  impact. 
Recommendations  include:  conduct  exercises  from 
late  February  to  early  May;  areas  shouldn't  be 
reused  within  two  years;  and  tracked  vehicles 
should  not  track  when  off  road  nor  traverse  high 
dunes,  salt  pans  or  wet  clay  soils.  (Lantz-PTT) 
W90-08163 


ESTIMATING  UNCERTAINTY  OF  STORM- 
WATER  RUNOFF  COMPUTATIONS. 

Texas  Univ.  at  Dallas,  Richardson.  Inst,  for  Envi- 
ronmental Sciences. 
J.  J.  Warwick,  and  J.  S.  Wilson. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  2,  p  187- 
204,  March/ April  1990.  7  fig,  3  tab,  24  ref. 

Descriptors:  'Data  interpretation,  'Model  studies, 
'Storm  runoff,  'Storm  water  management,  'Urban 
hydrology,  Accumulation,  Dallas,  Runoff, 
STORM  program,  Tulsa. 

The  stormwater  runoff  quantity  component  of  the 
U.  S.  Army  Corps  of  Engineers  storage,  treatment, 
overflow  and  runoff  model  (STORM)  program  has 
been  successfully  calibrated  and  verified  for  a  resi- 
dential community  located  in  Dallas,  Texas.  Limit- 
ed water  quality  data  preclude  application  of  typi- 
cal statistical  testing  of  model  runoff  quality  pre- 
dictive capabilities.  A  Monte  Carlo  simulation 
technique  was  therefore  employed  to  ascertain 
probable  ranges  of  STORM  water  quality  predic- 
tions in  li^ht  of  both  water  quantity  and  quality 
input  parameter  uncertainties.  The  resulting  95% 
occurrence  intervals  of  probable  model  runs  were 
compared  with  a  limited  water  quality  data  set  to 
test  model  adequacy.  An  original  modelling  sce- 
nario, utilizing  suggested  areal  accumulation  rates 
derived  from  a  study  conducted  in  Seattle,  Wash- 
ington, was  rejected  because  the  measured  total 
suspended  solids  concentrations  were  far  above  the 
upper  bound  of  the  computed  95%  occurrence 
interval.  A  second  modelling  scenario  using  areal 
accumulation  rates  obtained  from  Tulsa,  Oklaho- 
ma, cannot  be  rejected  based  upon  the  comparison 
of  measured  data  and  the  computed  95%  occur- 
rence intervals.  (Author's  abstract) 
W90-08274 


RISK-COST  DESIGN  OF  PAVEMENT  DRAIN- 
AGE SYSTEMS. 

GKY  and  Associates,  Inc.,  Springfield,  VA. 
G.  K.  Young,  and  S.  E.  Walker. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  2,  p  205- 
219,  March/April  1990.  5  fig,  5  tab,  14  ref,  append. 
DOT  Federal  Highway  Administration  Contract 
DTFH61-84C-00082. 

Descriptors:  'Design  criteria,  'Drainage  systems, 
'Risk  assessment,  'Urban  hydrology,  Case  studies, 
Hyetographs,  Roads. 

A  practical  method  for  determining  the  road  sur- 
face drainage  system  design  with  the  theoretical 
lowest  total  economic  cost  (LTEC)  was  devel- 
oped. The  LTEC  method  determined  the  design 
rain  which,  when  used  in  a  rational-based  design 
context,  will  yield  the  most  economic  choices  of 
gutters,  inlets  and  laterals  considering  both  con- 
struction costs  and  risk  costs.  The  method  provides 


an  alternative  to  the  use  of  fixed  return  period 
design  criteria.  Daily  rainfall  served  as  the  random 
variable  used  in  performing  the  risk  analysis.  The 
right-hand  tail  of  the  probability  density  function 
for  daily  rainfall  was  approximated  with  a  normal 
curve.  A  triangular  hyetograph  of  average  dura- 
tion was  assumed  to  be  appropriate  for  represent- 
ing an  individual  rainstorm.  A  nomograph  and  data 
selection  guide  were  provided  as  design  aids.  Case 
studies  were  presented  in  an  appendix.  The 
method,  based  on  minimizing  traffic  delay  costs, 
applies  to  freeways,  arterials  and  major  collectors; 
local  streets  with  low  traffic  may  be  excluded. 
(Author's  abstract) 
W90-08275 


IMPACT  OF  DIFFUSE  NITRATE  POLLUTION 
SOURCES  ON  GROUNDWATER  QUALITY- 
SOME  EXAMPLES  FROM  CZECHOSLOVA- 
KIA. 

Stavebni  Geologie,  Prague  (Czechoslovakia).  Hy- 

drogeology  Dept. 

V.  Benes,  V.  Pekny,  J.  Skorepa,  and  J.  Vrba. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  83,  p  5-24,  November  1989.  15  fig,  5  tab,  18 

ref. 

Descriptors:  'Agricultural  runoff,  'Groundwater 
pollution,  'Groundwater  quality,  'Nitrates,  'Non- 
point  pollution  sources,  'Path  of  pollutants, 
Aquifers,  Czechoslovakia,  Farm  wastes,  Fertiliz- 
ers, Model  studies. 

A  program  of  research  into  the  effects  of  fanning 
activities  on  groundwater  quality  in  Czechoslova- 
kia is  under  way  on  experimental  fields  (20  to  30 
hectares)  and,  simultaneously,  in  regions  in  which 
shallow,  vulnerable  aquifers  occur.  The  impor- 
tance of  the  soil  organic  matter's  stability  for  main- 
taining the  groundwater  quality  is  emphasized.  Re- 
search based  on  nitrogen  and  organic  carbon  bal- 
ance has  shown  that  restoration  of  a  soil-ground- 
water  system  is  a  complicated  process,  usually 
requiring  changes  in  the  extent  and  intensity  of 
agricultural  activities  and  consistent  attention  to 
the  effects  produced  by  natural  conditions.  The 
WASTEN  deterministic  model  was  used  for  mod- 
eling the  transport  and  transformation  of  various 
types  of  inorganic  fertilizers.  The  input  data  is 
based  on  laboratory  and  field  measurements.  The 
model  has  shown  that  the  processes  which  occur  in 
the  unsaturated  zone  strongly  control  the  amount 
of  nitrogen  leached  into  the  saturated  zone.  The 
regional-scale  increase  in  nitrate  contents  in  shal- 
low aquifers  located  in  the  fluvial  deposits  of  the 
Elbe  River,  central  Bohemia,  are  decisively  affect- 
ed by  farming  activities,  particularly  the  high  doses 
of  inorganic  fertilizer  applied.  During  the  past  30 
years,  nitrate  contents  in  groundwater  under  culti- 
vated arable  land  have  doubled,  as  have  cereal 
yields,  while  the  amount  of  fertilizer  applied  has 
grown  nearly  8-fold.  Short-term  cyclic  changes  in 
nitrate  content  have  been  identified  in  the  aquifer's 
upper  parts,  depending  mainly  on  climatic  condi- 
tions. The  fast  response  by  the  shallow  aquifer's 
system  to  extreme  climatic  situations  is  particularly 
emphasized.  The  long-term  changes  and  the  in- 
creasing trend  in  nitrate  concentrations  in  ground- 
water reflect  anthropogenic,  especially  farming, 
influences.  (Author's  abstract) 
W90-08295 


CHANGES  IN  BIOLOGICALLY  CONTROLLED 
CARBON  FLUXES  IN  A  SMALL  STREAM 
FOLLOWING  CONTINUOUS  SUPPLY  OF 
EXCESS  ORGANIC  LOAD. 

Universite  de  Savoie,  Chambery  (France).   Lab. 

d'Ecologie. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08307 


LONGITUDINAL  STRUCTURE  OF  AN  AGRI- 
CULTURAL PRAIRIE  RIVER  SYSTEM  AND 
ITS  RELATIONSHIP  TO  CURRENT  STREAM 
ECOSYSTEM  THEORY. 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08437 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4C — Effects  On  Water  Of  Man's  Non-Water  Activities 


MOVEMENTS  OF  CHANNEL  AND  FLAT- 
LAND  CATFISH  BETWEEN  THE  MISSOURI 
RIVER  AND  A  TRIBUTARY,  PERCHE  CREEK. 

Missouri  Univ. -Columbia.  School  of  Forestry, 
Fisheries  and  Wildlife. 

H.  R.  Dames,  T.  G.  Coon,  and  J.  W.  Robinson. 
Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  118,  No.  6,  p  670-679,  November 
1989.  5  fig,  5  tab,  32  ref. 

Descriptors:  'Backwater,  "Catfish,  "Fish  migra- 
tion, *Fish  populations,  "Rivers,  "Tributaries,  Mis- 
souri River,  Perche  Creek. 

Most  backwater  habitats  in  the  lower  Missouri 
River  have  been  eliminated  by  human  modifica- 
tions for  navigation  and  flood  control,  and  fish 
populations  have  declined  in  response.  Since  the 
1940s,  the  river  has  become  virtually  devoid  of 
backwater  lakes  and  side  channels.  The  lower  seg- 
ments of  tributary  streams  provide  the  only  re- 
maining backwater  habitat  for  much  of  the  lower 
Missouri  River.  This  study  describes  the  move- 
ments of  adult  channel  catfish  Ictalurus  punctatus 
between  13-km  segment  of  the  Missouri  River  and 
a  tributary,  Perche  Creek,  that  enters  the  river  in 
this  segment  to  determine  the  extent  to  which  a 
river-dwelling  fish  use  the  tributary  habitats.  Mark- 
recapture  techniques  were  used  to  describe  move- 
ments of  fish  larger  than  250  mm  in  total  length 
between  these  habitats  during  a  22-month  period. 
Most  fish  (59%)  initially  caught,  recaptured,  or 
both  in  the  Missouri  River  moved  into  or  out  of 
Perche  Creek,  and  most  of  these  transient  fish 
(72%)  used  the  lower  8  km  of  the  tributary.  The 
tributary  population  was  made  up  predominantly 
of  resident  fish  (79%),  which  were  initially  caught 
and  recaptured  in  Perche  Creek.  Channel  catfish 
moved  greater  distances  in  the  spring  than  in  the 
fall  and  were  more  likely  to  move  upstream  in  the 
spring  and  downstream  in  the  fall.  Fish  shorter 
than  250  mm  were  more  abundant  in  the  river  than 
in  the  creek  and  made  up  45  and  35%  of  the 
catches  in  each  area,  respectively.  Of  the  fish 
longer  than  280  mm,  a  greater  proportion  of  the 
fish  resident  in  the  river  (44%)  than  in  the  creek 
(33%)  were  longer  than  380  mm.  More  fish  longer 
than  380  mm  moved  from  the  creek  to  the  river 
(44%)  than  from  the  river  to  the  creek  (26%). 
Thus,  the  tributary  habitat  was  used  most  frequent- 
ly by  fish  280-380  mm  long.  Flathead  catfish  Pylo- 
dictis  olivaris  were  much  less  abundant  in  the 
creek  than  in  the  river  and  did  not  provide  suffi- 
cient sample  sizes  to  evaluate  movement  patterns. 
However,  based  on  abundances  in  the  catches,  the 
proportion  of  river  flathead  catfish  using  the  creek 
was  much  lower  than  for  channel  catfish.  Most  of 
the  few  flathead  found  in  the  creek  were  longer 
than  280  mm.  (Author's  abstract) 
W90-08467 


IMPACT  OF  THE  CHERNOBYL  ACCIDENT 
ON  THE  RADIOACTIVITY  OF  THE  RIVER 
DANUBE. 

Novi   Sad   Univ.   (Yugoslavia).   Inst,   of  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08631 


URBAN  DEVELOPMENT  IN  THE  DANUBIAN 
BASIN  AND  ITS  EFFECTS  ON  WATER  QUAL- 
ITY-ASPECTS AND  TRENDS. 

Executive  Council  of  the  Socialist   Republic  of 

Serbia,  Belgrade  (Yugoslavia). 

R.  Vujnovic. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  281-286,  1990.  5  tab,  7  ref. 

Descriptors:  *Danube  River  Basin,  'Planning, 
♦Regional  planning,  "Urbanization,  "Water  pollu- 
tion effects,  "Water  resources  management,  Rivers, 
Urban  planning,  Water  pollution  sources,  Water 
quality  standards. 

The  fate  and  future  of  urbanization  in  the  Danube 
Basin  is  linked  to  the  processes  of  urban  agglomer- 
ations in  Europe  and  it  can  be  expected  that  in- 
creased urban  concentrations  will  develop  along 
the  Danube  and  its  main  tributaries,  just  as  other 
regional  urban  systems  develop  in  Europe.  The 
natural  potential  of  the  Danube  Basin  is  limited 
from  the  point  of  view  of  future  agglomerations. 


The  main  limitations  come  from  the  availability  of 
natural  water  resources,  and  further,  from  the  lim- 
ited spaces  for  specific  uses.  The  deterioration  of 
water  quality  by  pollution  may  additionally  restrict 
the  limits  of  urbanization;  improvement  or  deterio- 
ration of  the  situation  would  depend  on  the  loca- 
tion and  character  of  the  sources  of  pollution.  The 
idea  that  urban  development  in  the  Danube  Basin 
must  be  jointly  planned  by  all  Danube  countries  (in 
the  form  of  a  water  master  plan  or  a  physical  plan 
of  the  basin)  is  becoming  increasingly  appreciated. 
The  general  objective  of  the  plans  would  be  to 
make  the  best  use  of  the  Danube  and  tributaries, 
for  the  benefit  of  the  people  living  in  the  basin. 
(Author's  abstract) 
W90-08643 

4D.  Watershed  Protection 


HYDE        PARK        LAKE        RESTORATION 
PROJECT,  NIAGARA  FALLS,  NEW  YORK. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

For  primary  bibliographic  entry  see   Field   5G. 
W90-07509 


GEOTEXTILES  AS  FILTERS  IN  EROSION 
CONTROL. 

Chemie  Linz  U.S.,  Incl,  Golden,  CO  80401. 
R.  K.  Frobel,  G.  Werner,  and  M.  Wewerka. 
IN:  Geotextile  Testing  and  the  Design  Engineer. 
ASTM  Special  Technical  Publication  952,   1987. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  p  45-54,  7  fig,  9  ref. 

Descriptors:  *Bank  protection,  "Erosion  control, 
"Filters,  "Geotextiles,  "Materials  testing,  Design 
criteria,  Filtration,  Geosynthetic  materials,  Porosi- 
ty- 

Geotextiles  are  often  used  in  place  of  conventional 
mineral  filters  in  erosion  control  applications  along 
lake  or  ocean  shorelines,  canals,  stream  channels, 
and  other  hydraulic  structures.  The  geotextile  can 
effectively  replace  the  aggregate  filter  system  or 
replace  one  of  the  layers  in  a  multilayer  filter 
system.  A  geotextile  in  combination  with  aggre- 
gate riprap  or  gravel  can  also  be  used  to  reduce 
surface  erosion  due  to  internal  embankment  piping 
or  surface  runoff.  In  considering  the  use  of  a 
geotextile  to  replace  a  conventional  granular  fijter, 
the  design  engineer  must  evaluate  the  various  kinds 
of  fabrics  available  and  the  filtration  behavior  asso- 
ciated with  the  type  of  fabric  structure.  Mechani- 
cally needle-punched  nonwoven  geotextiles  form  a 
three-dimensional  structure  of  fibers.  It  is  this  fea- 
ture which  makes  the  difference  in  filtration  per- 
formance compared  with  the  woven  or  gridlike 
planar  fabric  structures.  Theoretically,  it  is  the 
fiber  distance  distribution  along  the  cross-section 
that  allows  partial  penetration  of  the  soil  into  the 
nonwoven  geotextile.  With  increasing  penetration, 
the  structure  of  the  soil  apparently  becomes  loftier, 
the  particles  together  with  the  fibers  thus  forming 
a  coarse  filter  at  the  points  of  sedimentation.  In  an 
effort  to  apply  functional  design  to  a  geotextile, 
filter  criteria  were  created  based  on  laboratory 
tests  and  in  a  few  cases  on  practical  experience. 
These  filter  criteria  are  based  on  the  effective 
opening  size  (EOS)  of  the  geotextile.  Opening  size 
for  woven  fabrics  is  relatively  easy  to  determine; 
however,  nonwoven,  mechanically  needle- 
punched  fabrics  are  more  difficult,  requiring  indi- 
rect measurements.  Dry  and  wet  sieving  have  both 
been  used  with  marginal  success,  and  deviations  in 
results  are  frequent.  Site  conditions  and  specific 
geotextile  applications  will  generally  govern  the 
requirements  for  placement  and  construction  using 
fabrics.  Care  must  be  taken  during  storage  and 
placement  to  avoid  damage  and  contamination  of 
the  fabric.  When  the  geotextile  is  acting  as  a  filter, 
any  damage  will  greatly  affect  the  filtering  charac- 
teristics and  possibly  cause  washout  of  supporting 
subgrade  fines  and  subsequent  localized  failure. 
(See  also  W90-08126)  (Lantz-PTT) 
W90-08130 


SOIL     REINFORCEMENT     DESIGN     USING 
GEOTEXTILES  AND  GEOGRIDS. 


GeoServices,  Inc.,  Boynton  Beach,  FL. 
R.  Bonaparte,  R.  D.  Holtz,  and  J.  P.  Giroud. 
IN:  Geotextile  Testing  and  the  Design  Engineer. 
ASTM  Special  Technical  Publication  952,   1987. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  p  69-1 16,  27  fig,  2  tab,  45  ref. 

Descriptors:  "Design  standards,  "Erosion  control, 
"Geotextiles,  "Materials  testing,  "Soil  stabilization, 
Geosynthetic  materials,  Performance  evaluation, 
Soil  structure,  Tensile  stress. 

The  design  of  soil  structures  reinforced  with  poly- 
meric materials  is  reviewed.  Applications  for  soil 
reinforcement  are  categorized  according  to  the 
type  of  soil  structure,  type  of  load,  and  function 
and  location  of  reinforcement.  Most  current  design 
procedures  are  based  on  simple  extensions  of  classi- 
cal limit  equilibrium  analyses.  Properties  of  poly- 
meric reinforcement  relevant  to  design  are  present- 
ed. They  are  subdivided  into  tensile  properties  and 
soil  reinforcement  interaction  properties.  Use  of 
wide-strip,  constant-load  creep  tests  is  recommend- 
ed for  evaluation  of  tensile  properties  for  design  of 
permanent  soil  structures.  Soil  reinforcement  inter- 
action characteristics  are  evaluated  in  terms  of 
direct  sliding  of  soil  over  reinforcement  and  pull- 
out  of  reinforcement  from  soil.  Direct  sliding  char- 
acteristics should  be  evaluated  using  the  direct 
shear  test.  Pullout  characteristics  for  geotextiles 
can  be  approximated  from  direct  shear  test  results; 
however,  pullout  characteristics  for  geogrids  must 
be  evaluated  using  pullout  tests.  Simple  limit  equi- 
librium design  analyses  are  illustrated  for  three  of 
the  most  commonly  encountered  types  of  rein- 
forced soil  structures;  reinforced  slopes,  reinforced 
soil  walls,  and  reinforced  embankments  over  weak 
foundations.  Specific  recommendations  are  made 
on  determination  of  reinforcement  properties  for 
design  of  these  three  types  of  structures.  (See  also 
W90-08126)  (Author's  abstract) 
W90-08132 


ROUGHNESS  EFFECTS  ON  FLOW  AND 
SHEAR  STRESS  NEAR  OUTSIDE  BANK  OF 
CURVED  CHANNEL. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-08257 


SEMIARID  SOIL  AND  WATER  CONSERVA- 
TION. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-08532 

ENGINEERING  MEASURES  FOR  SOIL  AND 
WATER  CONSERVATION  TERRACING  AND 
BENCHING. 

Finkel  and  Finkel,  Yoqneam  (Israel). 

H.  J.  Finkel. 

IN:  Semiarid  Soil  and  Water  Conservation.  CRC 

Press,  Inc.,  Boca  Raton,  Florida.  1986.  p  85-91,  5 

fig,  16  ref. 

Descriptors:  "Benching,  "Land  management, 
"Semiarid  lands,  "Soil  conservation,  "Terracing, 
"Water  conservation,  Cultivation,  Erosion  control, 
Semiarid  climates,  Soil  loss,  Water  loss. 

Terracing  refers  to  the  broad-based  terrace  con- 
structed in  the  form  of  a  ridge  and  channel,  the 
entire  surface  of  which  is  cultivated  as  part  of  the 
field.  The  first  broad-based  terraces  were  devel- 
oped in  the  humid  eastern  part  of  the  U.S.  to 
shorten  the  length  of  the  slopes  for  reduction  of 
soil  erosion,  and  to  lead  off  surplus  storm  water  at 
a  safe  velocity  to  a  protected  outlet,  usually  a 
grassed  waterway.  This  'drainage  type'  terrace  is 
not  suitable  for  semiarid  regions,  where  every 
effort  is  taken  to  retain  water  on  the  field,  while 
preventing  both  local  waterlogging  and  soil  ero- 
sion. This  is  accomplished  by  the  'absorption  type' 
terrace.  The  most  important  absorption  type  of 
parallel  terrace  for  the  semiarid  regions  if  the  flat 
channel  terrace,  or  as  it  is  sometimes  known,  the 
Zingg  conservation  bench  terrace.  The  bed  of  the 
channel  is  level  in  the  transverse  direction  and  the 
water  is  retained  by  a  low  ridge.  The  width  of  the 
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channel  bed  depends  upon  the  slope  of  the  land, 
the  allowable  depth  of  cut  to  subsoil,  and  the  width 
of  the  machinery  which  will  be  used  to  construct 
the  terrace.  The  channel  grade  should  be  as  small 
as  possible  consistent  with  the  following  principles: 
[1)  maximum  conservation  of  rain  water  with  mini- 
mum discharge  to  the  outlet,  and  (2)  ponded  water 
should  not  remain  in  the  channel  for  longer  than  48 
dr.  If  the  soil  has  high  infiltration  rate  the  channel 
grade  may  be  zero.  Benching,  or  bench  terracing, 
refers  to  the  practice  of  converting  a  sloping  field 
nto  a  series  of  almost  level  areas  or  steps.  It  has 
Uso  been  called  'staircase  farming'.  The  step  may 
je  of  varying  width  in  inverse  ratio  to  the  degree 
)f  slope  of  the  land.  Another  factor  affecting  the 
jptimum  width  of  the  bench  is  the  depth  to  which 
he  soil  may  be  cut  along  the  upper  margin  of  the 
jench.  For  a  10%  slope,  if  the  maximum  allowable 
:ut  is  0.50  m,  the  width  of  the  bench  would  be  10 
n.  Another  consideration  affecting  the  slopes  of 
he  ground  surface  behind  the  wall  is  the  expected 
imount  of  runoff.  The  effect  of  bench  terracing  on 
he  rate  of  soil  loss  is  very  great.  If  the  benches  are 
ilmost  level,  and  the  intervening  walls  are  made  of 
tone,  the  soil  loss  will  be  practically  zero,  unless 
in  unusual  storm  exceeds  the  capacity  of  the 
lenches  to  hold  water  behind  the  freeboard  of  the 
vail,  and  overtopping  occurs.  (See  also  W90- 
18532)  (Lantz-PTT) 
V90-08538 


JULLY  CONTROL. 

Jinkel  and  Finkel,  Yoqneam  (Israel). 

i.  J.  Finkel. 

N:  Semiarid  Soil  and  Water  Conservation.  CRC 

'ress,  Inc.,  Boca  Raton,  Florida.  1986.  p  103-108,  4 

ig,  1  ref. 

)escriptors:  *Erosion  control,  'Gullies,  'Semiarid 
inds,  *Soil  erosion,  Channel  flow,  Dams,  Diver- 
ion,  Hydraulic  design,  Hydraulic  profiles,  Rills, 
Hope  protection,  Slope  stabilization. 

Tie  gully  is  the  most  obvious  and  spectacular  form 
f  soil  erosion  as  it  causes  large,  unsightly  gashes  in 
lie  landscape.  Gullies  appear  in  several  forms, 
ach  of  which  has  different  characteristics  and 
squires  different  methods  of  control.  The  two 
rincipal  types  are  the  so-called  V  and  U  gullies.  V 
ullies  are  characterized  by  a  V-shaped  cross  see- 
on,  and  generally  appear  on  sloping  field.  The 
)ngitudinal  gradient  of  the  channel  is  greater  than 
le  slope  of  the  land.  The  erosion  is  in  the  form  of 
ownward  cutting  in  the  center  of  the  channel, 
ausing  it  to  become  deeper  as  well  as  to  grow 
ackward,  i.e.,  up  the  slope.  Because  this  type  of 
ully  forms  on  the  more  hilly  lands,  the  distance 
ack  to  the  watershed  divide  is  generally  shorter 
nd  the  catchment  area  feeding  the  gully  is  small, 
'-shaped  gullies  often  develop  from  rill  erosion, 
'hen  the  water  is  concentrated  from  several  rills 
ito  one  channel.  The  best  way  to  avoid  the  forma- 
on  of  gullies  is  to  protect  the  area  by  contour 
ultivation,  strip  cropping,  and  where  necessary, 
Tracing.  However,  once  the  gully  is  formed,  the 
Jlowing  engineering  and  agronomic  measures  are 
:quired  to  control  it:  (1)  elimination;  (2)  diversion; 
I)  check  dams;  and  (4)  treatment  of  the  sides.  The 
-type  gully  is  recognized  by  its  U-shaped  cross 
sction.  The  longitudinal  slope  of  the  channel 
attorn  is  usually  parallel  to  the  slope  of  the  land 
urough  which  it  passes.  It  occurs  on  land  with 
iw  slopes,  almost  approaching  zero,  and  is  often  a 
>urce  of  surprise  to  travelers  who  do  not  expect 
i  see  such  serious  erosion  on  broad  plains.  In  such 
at  topography  the  distance  back  to  the  watershed 
ivide  is  relatively  long,  and  the  catchment  areas 
e  consequently  large.  The  active  erosion  of  the 
-type  gully  is  in  the  sidewalls  and  the  headwall  as 
result  of  undercutting  at  the  base  of  the  vertical 
it.  These  are  logical  points  of  control.  The  meth- 
is  employed  are  quite  different  from  those  for  the 
-type,  and  should  have  the  following  sequence: 
)  raising  the  datum-raise  the  baseline  by  means 
j  a  series  of  permanent,  impermeable  drop  struc- 
res;  (2)  reshaping  the  walls;  and  (3)  stabilizing 
e  channel.  (See  also  W90-08532)  (Lantz-PTT) 
'90-08540 


1ND  EROSION. 

inkel  and  Finkel,  Yoqneam  (Israel). 


H.  J.  Finkel. 

IN:  Semiarid  Soil  and  Water  Conservation.  CRC 
Press,  Inc.,  Boca  Raton,  Florida.  1986.  p  109-121,  3 
fig,  3  tab,  16  ref. 

Descriptors:  'Erosion  control,  'Semiarid  lands, 
'Soil  erosion,  'Wind  erosion,  Barriers,  Calcium 
carbonate,  Mulches,  Organic  matter,  Soil  moisture, 
Soil   texture,   Vegetation  effects,   Wind   velocity. 

Wind  erosion  occurs  mainly  in  the  semiarid  and 
subhumid  climates  and  is  one  of  the  most  serious 
hazards  which  threaten  the  agriculture  of  those 
regions.  When  wind  blows  across  a  rough  ground 
surface  the  friction,  or  drag,  reduces  the  velocity 
at  the  interface,  and  creates  turbulence  which 
exists  up  to  a  certain  height  above  the  ground. 
When  the  velocity  of  the  wind  is  measured  at 
different  heights  it  is  found  to  increase  in  propor- 
tion to  the  logarithm  of  the  height,  within  the  zone 
of  turbulence.  When  the  wind  blows  over  a  dry 
sandy  field  or  other  erodible  soil  surface  it  is  found 
that  the  wind  speed  near  the  ground  is  reduced  and 
the  drag  velocity  has  a  different  gradient  than  over 
a  firm,  noneroding  surface.  This  is  because  the 
saltation  of  the  detached  particles  creates  a  zone  of 
interference  within  a  certain  height  above  the 
ground.  All  the  different  drag  velocities  on  an 
eroding  surface  pass  through  a  common  point.  The 
velocity  at  this  point  is  a  constant  regardless  of  the 
strength  of  the  wind  and  is  actually  the  threshold 
velocity,  or  the  velocity  causing  incipient  detach- 
ment of  the  soil  particle.  For  a  stronger  wind,  the 
velocity  below  the  height  is  actually  lower  because 
more  eroded  particles  are  mixed  into  the  air.  This 
is  also  a  function  of  the  soil  erodability.  The  great- 
er the  erodability,  the  greater  the  reduction  of  the 
wind  velocity  near  the  ground.  The  capacity  of  a 
given  wind  to  detach  and  transport  eroded  materi- 
al is  not  the  same  as  the  amount  actually  eroded  by 
the  same  wind  under  given  conditions.  The  erosive 
capacity  of  the  wind  is  modified,  among  other 
things,  by  the  erodability  of  the  soil.  This,  in  turn, 
is  influenced  by  soil  texture,  structure,  moisture, 
organic  matter,  and  lime.  Wind  causes  three  gener- 
al types  of  damage:  loss  of  soil  through  erosion, 
harm  to  crops,  and  contamination  of  the  atmos- 
phere by  dust.  There  are  many  measures  which 
can  be  taken  to  reduce  the  severity  of  these  types 
of  damages.  They  may  be  divided  into  two  broad 
categories:  reduction  of  the  force  of  the  wind,  and 
protection  of  the  surface  of  the  soil.  These  meas- 
ures include:  (1)  vegetative  cover;  (2)  the  field-the 
size,  shape,  and  orientation  of  the  field  all  have  an 
influence  on  the  erodability  of  the  soil  and  wind 
damage  to  the  crops;  (3)  crop  residues  and  mini- 
mum tillage;  (4)  mulches;  and  (5)  barriers.  (See  also 
W90-08532)  (Lantz-PTT) 
W90-08541 


DEFINITE  PROJECT  REPORT  WITH  ENVI- 
RONMENTAL ASSESSMENT  FOR  SECTION 
14,  EMERGENCY  STREAMBANK  PROTEC- 
TION, DES  MOINES  RIVER,  COUNTY  ROAD 
J-12,  WAPELLO  COUNTY,  IOWA. 
National  Research  Council,  Washington,  DC. 
Committee  on  Data  Needs. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A203-621. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
September  1988.  49p,  5  tab,  5  append. 

Descriptors:  'Bank  stabilization,  *Des  Moines 
River,  'Estimated  costs,  'Iowa,  'Project  planning, 
•Stream  banks,  Assessments,  Bank  protection, 
Evaluation,  Jetties,  Management  planning,  Riprap, 
Slope  stabilization. 

A  summary  is  given  of  a  study  made  on  providing 
emergency  stream  bank  protection  along  the  right 
descending  bank  of  the  Des  Moines  River,  to  cur- 
tail erosion  which  is  endangering  a  portion  of 
County  Road  J-12  in  Wapello  County,  Iowa. 
Three  alternatives  were  considered:  (1)  riprap  on  a 
filter  fabric  blanket  and  earth  fill  with  seeding;  (2) 
rock  jetties;  and  (3)  road  relocation.  Analysis 
showed  that  alternative  1,  Iowa  Class  riprap  on  a 
filter  fabric  blanket  and  the  placement  of  earth  fill 
with  seeding,  is  the  least  costly  while  maximizing 
net  benefits,  and  would  quickly  provide  an  effec- 
tive means  for  curtailing  the  erosion  which  has 
placed  County  Road  J-12  in  imminent  danger.  The 


proposed  work  consists  of  approximately  5,000 
tons  of  Iowa  Class  riprap  on  a  filter  fabric  blanket, 
and  approximately  1,500  cu  yd  of  earth  fill,  along 
615  linear  feet  of  the  right  descending  bank  of  the 
Des  Moines  River.  The  total  estimated  cost  for  the 
project  is  $160,300,  with  a  benefit-to-cost  ratio  of 
2.6.  (Lantz-PTT) 
W90-08558 
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DEVELOPMENT  OF  CRITICAL  LITE  STAGE 

ASSAYS:  TERATOGENIC  EFFECTS  OF  ASH 

BASIN      EFFLUENT      COMPONENTS      ON 

FRESHWATER    FISH,    GAMBUSIA    AFFTNIS 

AND  DAPHNIA. 

Voorhees  Coll.,  Denmark,  SC. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-07511 


GROUNDWATER  MONITORING:  GLIDE- 
LINES  AND  METHODOLOGY  FOR  DEVEL- 
OPING AND  IMPLEMENTING  A  GROUND- 
WATER QUALITY  MONITORING  PROGRAM. 

Kaman  Tempo,  Santa  Barbara,  CA. 

L.  G  Everett. 

Genium    Publishing    Corporation,    Schenectady, 

New  York.  1984.  440p. 

Descriptors:  'Groundwater  quality,  'Handbooks, 
•Monitoring,  'Network  design,  'Water  analysis, 
Agricultural  runoff,  Costs,  Databases,  Economic 
aspects,  Geohydrology,  Groundwater  pollution, 
Irrigation-return  flow,  Landfills,  Leachates,  Model 
studies,  Municipal  wastewater,  Oxidation  ponds, 
Saturation  zone,  Septic  wastewater,  Vadose  zone, 
Waste  disposal,  Water  pollution  control,  Water 
pollution  sources. 

The  handbook  attempts  to  structure  a  cost-effec- 
tive, generic  groundwater  pollution  monitoring 
methodology  that  can  be  applied  either  on  a  re- 
gional basis  or  to  site-specific,  alternative  ap- 
proaches to  monitoring  the  quality  of  groundwater 
at  a  considerable  saving  of  time  and  money.  Exten- 
sive detail  is  given  to  the  relation  of  groundwater 
quality  to  the  geohydrologic  framework,  constitu- 
ents in  the  polluted  groundwater,  sources  and 
causes  of  pollution,  and  use  of  water.  Information 
is  also  given  about  groundwater  monitoring  tech- 
niques used  in  top  soil,  the  vadose  zone,  and  the 
saturated  zone.  The  costs  of  these  techniques  are 
described  in  figures  and  tables.  Groundwater  data- 
bases and  their  applicability  to  water  resources 
information  systems  are  also  covered.  Comprehen- 
sive site-specific  examples  are  given  of  how  to  use 
the  material  in  the  handbook  to  monitor  major 
sources  of  groundwater  pollution.  Included  are  in- 
depth  models  of  hazardous  waste  disposal,  brine 
disposal,  landfill  leachate  control,  oxidation  ponds 
and  percolation  ponds,  septic  fields,  and  agricultur- 
al return  flow,  as  well  as  descriptions  of  cases  of 
multiple-source  municipal  and  agricultural  pollu- 
tion. (Lantz-PTT) 
W90-07514 


PROBLEMS  AND  ANALYTICAL  METHODS 
FOR  THE  DETERMINATION  OF  TRACE 
METALS  AND  METALLOIDS  IN  POLLUTED 
AND  NONPOLLUTED  FRESHWATER  ECO- 
SYSTEMS. 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Chemie. 
M.  Stoeppler. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  77-96,  1  fig,  2  tab,  175 
ref. 

Descriptors:  'Instrumentation,  'Measuring  instru- 
ments, 'Metal  complexes,  'Path  of  pollutants, 
'Pollutant  identification,  'Trace  metals,  'Water 
analysis,  Aluminum,  Arsenic,  Cadmium,  Chemical 
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analysis,  Chromium,  Cobalt,  Copper,  Detection 
limits,  Estuaries,  Heavy  metals,  Laboratory  meth- 
ods, Lakes,  Lead,  Mercury,  Nickel,  Rivers,  Seleni- 
um, Thallium,  Tin,  Zinc. 

Trace  metals  and  metalloids  in  freshwater  ecosys- 
tems such  as  lakes,   rivers,  and  estuaries  occur 
either  dissolved  or  bound  to  particulate  matter. 
Total  amounts  and  concentration  ratios  (dissolved/ 
particulate  bound)  depend  on  the  aquatic  chemis- 
try of  the  elements  considered,  on  man-made  and 
geological  impacts,  and  on  general  properties  of 
the  respective  aquatic  ecosystem.  The  present  state 
of  the  art,  reliable  approaches  for  the  quantitation 
of  dissolved   and   particulate-bound   stages   from 
sampling  to  final  determination  for  13  important 
metals  and  metalloids  in  fresh  water,  is  reviewed. 
These  metals  are  Al,  As,  Cd,  Co,  Cr,  Cu,  Hg,  Ni, 
Pb,  Se,  T,  Zn,  and  thallium.  Preparation  of  fresh- 
water samples  for  subsequent  analytical  determina- 
tions strongly  depends  on  the  elements  to  be  deter- 
mined and  the  methods  to  be  applied.  While  acidi- 
fication is  sufficient  for  filtrates  and  most  elements 
above    determination    limit,    if   graphite    furnace 
atomic    absorption   spectrometry   (GFAAS)   and 
total  reflection  X-ray  fluorescence  (TXRF)  (the 
latter    only    if   the   concentration   of   interfering 
matter  is  low)  have  to  be  applied,  voltammetry  for 
those  samples  often  requires  a  particular  pretreat- 
ment.  That  usually  consists  of  UV  irradiation  to 
decompose    dissolved    organic    matter    (DOM) 
which  might  interfere  with  voltammetric  analysis 
due  to  complexation  and  electrode  reactions.  Sam- 
ples from  rivers  and  estuaries  can  be  particularly 
affected  by  DOM.  Since  the  risk  of  contamination 
during  UV  irradiation  can  be  significant  due  to 
corroding  connections  and  solders  of  UV  lamps, 
specially  designed  irradiation  devices  have  been 
developed  to  avoid  contamination.  Besides  vola- 
tammetric  methods  and  a  few  very  sensitive  modes 
of  AAS  (graphite  tube  furnace,  hydride,  and  cold 
vapor    techniques),    other-mainly    multielement- 
methods  are  in  increasing  use  for  the  determination 
of  trace  and  ultratrace  elemental  levels  in  fresh 
water:  inductively  coupled  plasma  atomic  emission 
spectroscopy;  instrumental  neutron  activation  anal- 
ysis; stripping  voltammetry;  multielement  methods; 
square    wave    voltammetry;    adsorption    voltam- 
metry- hanging  mercury  drop  electrode;  and,  mer- 
cury film  electrode.  (See  also  W9O-07522)  (Lantz- 
PTT) 
W90-07526 


SINGLE  SPECIES  TOXICITY  TESTS. 

University  Coll.,  Cardiff  (Wales).  School  of  Pure 

and  Applied  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W9O-0754O 

FISH  AS  'BIOLOGICAL  MODEL'  FOR  EXPER- 
IMENTAL STUDIES  IN  ECOTOXICOLOGY. 

Bordeaux-1  Univ.,  Talence  (France).  Lab.  d'Ecolo- 

gie  Fondamentale  et  d'Ecotoxicologie. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-07541 

ECOTOXICTTY    TESTING    USING    AQUATIC 
BACTERIA. 

Centre    des    Sciences    de    l'Environment,    Metz 

(France).  Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-07543 

LABORATORY  AND  FIELD  TECHNIQUES  IN 
ECOTOXICOLOGICAL  RESEARCH: 

STRENGTHS  AND  LIMITATIONS. 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-07545 


WATER  SAMPLING. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-07553 

COMPARISONS  OF  THREE  METHODS  TO 
DETERMINE  THE  VERTICAL  STRATD7ICA- 
TION  OF  PORE  FLUIDS. 

Nevada  Univ.,  Reno. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-07599 


APPLIED  ECOTOXICOLOGY  AND  METHOD- 
OLOGY. rl  .      _,     . 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-07547 


EFFECTS  OF  ACCESS  TUBE  MATERIAL  AND 
GROUT  ON  NEUTRON  PROBE  MEASURE- 
MENTS IN  THE  VADOSE  ZONE. 

Metcalf  and  Eddy,  Inc.,  Santa  Barbara,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-07600 

MONITORING  GROUND  WATER  FOR  PESTI- 
CIDES AT  A  GOLF  COURSE  -  A  CASE  STUDY 
ON  CAPE  COD,  MASSACHUSETTS. 

Horsley  Witten  Hegermann,  Inc.,  Barnstable,  MA. 

S.  W.  Horsley,  and  J.  A.  Moser. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  10,  No.  1,  p  101-108,  Winter  1990.  5  fig,  3  tab, 

5ref. 

Descriptors:  *Data  acquisition,  *Monitoring  wells, 
♦Pesticides,  *Pollutant  identification,  'Sampling, 
•Water  quality  control,  Case  studies,  Fertilizers, 
Groundwater  pollution,  Irrigation  practices, 
Model  studies,  Nitrates,  Nitrogen,  Path  of  pollut- 
ants. 

The  town  of  Yarmouth,  Massachusetts  proposed  to 
locate  a  new  municipal  golf  course  within  a  delin- 
eated area  of  recharge  to  public  water  supply 
wells.  Officials  were  concerned  with  both  hydro- 
logic  impacts  upon  supply  wells,  and  water  quality 
impacts  from  fertilizers  and  pesticides.  The  sand 
and  gravel  aquifer  underlying  the  golf  course  was 
modeled  using  a  three-dimensional  finite  difference 
flow  model  to  determine  optimum  locations  and 
pumping  rates  for  irrigation  wells.  Fertilizer  and 
pesticide  requirements  were  reviewed  by  the  EPA 
based  upon  leachability,  mobility,  toxicity,  and 
background  concentrations.  Potential  nitrate-nitro- 
gen concentrations  in  the  groundwater  were  pre- 
dicted to  range  from  5.0  to  7.9  mg/L  no  slow- 
release  fertilizers  were  recommended.  A  monitor- 
ing program  was  developed  that  included  (1)  speci- 
fications for  monitoring  wells  and  lysimeters,  (2)  a 
sampling  schedule,  (3)  specific  concentrations  of 
nitrates  or  pesticide  compounds  that  require  resam- 
pling and  analysis,  restriction  of  usage,  or  remedial 
action,  and  (4)  regular  reports  to  appropriate  regu- 
latory agencies.  The  monitoring  facilities  were  in- 
stalled with  minimal  problems  during  golf  course 
construction.  However,  implementation  of  the  pro- 
gram was  difficult  and  required  cooperation  and 
financial  assistance  from  several  state  agencies. 
(Tappert-PTT) 
W90-07601 

THREE  STUDLES  USING  CERIODAPHNIA  TO 
DETECT  NONPOINT  SOURCES  OF  METALS 
FROM  MINE  DRAINAGE. 

Environmental  Protection  Agency,  Denver,  CO. 
Region  VIII.  ,  „ 

D.  R.  Nimmo,  M.  H.  Dodson,  P.  H.  Davies,  J.  C. 
Greene,  and  M.  A.  Kerr. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  62,  No.  1,  p  7-15,  January/Febru- 
ary 1990.  5  fig,  6  tab,  1 1  ref. 

Descriptors:  'Bioindicators,  *Daphnia,  *Mine 
drainage,  *Nonpoint  pollution  sources,  'Pollutant 
identification,  Chromium,  Copper,  Heavy  metals, 
Mine  wastes,  Surface  water,  Trout,  Zinc. 

Plant  and  animal  species  have  long  served  as  bio- 
monitors  or  indicators  of  environmental  quality. 
Since  its  introduction,  Ceriodaphnia  dubia,  a  small 
planktonic  daphnid,  has  been  widely  used  for  bio- 
monitoring  point  source  discharges.  This  species 
was  used  to  determine  nonpoint  sources  of  metals 
and  related  contaminants  in  three  trout  streams  in 
the  west  where  mining  activities  have  been  wide- 
spread. Acute  tests  lasting  48  hours  and  chronic 


tests  lasting  7  days  were  conducted.  Along  Chalk 
Creek,  Colorado,  specific  tailings  (and  impacted 
tributaries)  were  sources  of  metals  toxic  to  fish 
using  the  water  in  a  hatchery.  Using  daphnids  as  an 
indicator,  zinc  from  degraded  tailings  was  identi- 
fied as  the  primary  toxic  chemical.  At  stations 
below  extensive  mine  tailings  in  the  upper  Clark 
Fork  River,  Montana,  drainage  was  acutely  and 
chronically  toxic  to  daphnids  and  paralleled  re- 
duced or  nonexistent  populations  of  trout.  Copper 
was  identified  as  the  likely  toxic  chemical  at  this 
site.  In  Whitewood  Creek,  South  Dakota,  reduced 
toxicity  below  a  gold  mine  suggested  that  fish 
could  live  in  the  stream  segment  previously  im- 
paired by  the  mine.  Toxicity  downstream  revealed 
a  previously  unknown  nonpoint  source  of  chromi- 
um. Biomonitoring  using  daphnids  permitted  the 
re-establishment  of  the  trout  fishery  sooner  than 
would  have  been  possible  otherwise.  (Tappert- 
PTT) 
W90-07621 


UNRELIABILITY  OF  KF  AGAR  TO  RECOVER 
FECAL  STREPTOCOCCUS  FROM  TROPICAL 
MARINE  WATERS. 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

R.  S.  Fujioka,  A.  A.  Ueno,  and  O.  T.  Narikawa. 
Journal    -    Water    Pollution    Control    Federatior 
JWPFA5,  Vol.  62,  No.  1,  p  27-33,  January /Febru 
ary  1990.  1  fig,  9  tab,  12  ref.  Hawaii  Department  o: 
Health  ,  Contract  No.  Adm.  Serv.  Log  No.  83-31 

Descriptors:  *Agars,  'Bacterial  analysis,  *Bioindi 
cators,  'Clostridium,  'Culture  media,  *Streptococ 
cus,  *Water  analysis,  Coliforms,  Hanauma  Bay 
Hawaii,  Seawater,  Tropical  regions,  Wastewate 
pollution. 

Fecal  streptococcus  (FS)  is  the  most  often  use< 
alternative  indicator  bacteria  to  assess  the  hygieni 
quality  of  waters.  'Standard  Methods'  reports  tha 
the  reliability  of  recovering  fecal  streptococcus  o 
KF  agar  is  almost  100%.  This  study  of  nonfeca 
streptococcus  bacteria  present  in  the  marine  watei 
of  Hawaii  indicates  that  non-FS  will  grow  an 
form  false  positive  colonies  similar  to  that  of  feci 
streptococcus  bacteria  on  KF  agar.  The  primar 
sampling  site  was  Hanauma  Bay  beach  on  th 
southeastern  coast  of  Oahu,  the  location  of  a  swin 
ming-related  diarrhea  episode  in  1982.  Most  of  th 
samples  were  collected  from  an  area  where  swm 
ming  density  was  highest,  and  which  was  als 
subject  to  runoff  from  public  showers,  cesspool 
restrooms,  and  rain.  Beach  waters  were  collected 
to  6  m  from  shore  at  a  depth  of  0.5  to  1.0  m  an 
assayed  for  bacteria  by  the  membrane  filtratic 
technique.  Four  different  indicator  bacteria  wei 
used  to  evaluate  the  quality  of  the  water.  Tl 
samples  had  consistently  low  counts  of  fecal  col 
form  and  Clostridium  perfringens,  indicating  th 
the  beach  water  was  not  substantially  contamina 
ed  with  fecal  matter,  yet  had  yielded  high  pr 
sumptive  counts  of  FS.  It  is  concluded  that  K 
agar  should  not  be  used  to  analyze  tropical  maru 
waters  for  fecal  streptococcus,  and  the  use  of  ME 
agar  is  recommended.  (Tappert-PTT) 
W90-07623 

POLYCYCLIC  AROMATIC  HYDROCARBOP 
AS  AN  INDICATOR  OF  CONTAMLNATION  C 
MEDICINAL  WATERS  IN  THE  SPAS  IN  TF 
SUDETES  MOUNTAINS  OF  SOUTHWESTEF 
POLAND. 

Akademia  Medyczna,  Poznan  (Poland).  Dept. 
Inorganic  and  Analytical  Chemistry. 
T.  Babelek,  and  W.  Ciezkowski. 
Environmental    Geology    and    Water    Scienc 
EGWSEI,  Vol.   14,  No.  2,  p  93-97,  Septembe 
October  1989.  3  tab,  7  ref. 

Descriptors:  'Poland,  •Pollutant  identificatk 
•Polycyclic  aromatic  hydrocarbons,  'Resoi 
Benz(a)pyrene,  Drinking  water,  Health  resoi 
Standards,  Tritium. 

Studies  have  shown  the  necessity  of  analyzing  i 
waters  for  their  chemical  composition  and  in  p 
ticular  for  their  polycyclic  aromatic  hydrocarbc 
(PAH)  content,  especially  since  spa  water  is  u« 
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in  drinking  therapy.  Earlier  work  showed  in- 
creased levels  of  PAHs  in  selected  spa  water  at 
Polish  health  resorts.  Thirteen  PAHs  have  been 
identified  in  spa  waters  of  10  different  health  re- 
sorts in  the  Sudetes  region  of  Poland.  In  some  of 
the  waters  the  amount  of  PAHs  exceeded  the 
standard  limits  set  for  drinking  water  (total  admis- 
sible amount  of  six  typical  hydrocarbons  is  200  ng/ 
cu  dm)  set  by  the  World  Health  Organization.  In 
most  cases,  a  relation  exists  between  the  amount  of 
PAHs  and  tritium,  indicating  the  presence  of 
groundwater.  In  five  cases,  benzo(a)pyrene  content 
was  found  to  exceed  the  admissible  concentration 
for  potable  water.  It  is  recommended  that  routine 
analysis  for  PAHs  in  spa  water  should  be  per- 
formed in  waters  of  southwestern  Poland.  (Mertz- 
PTT) 
W90-07655 


DETERMINATION  OF  ARSENIC  IN  ENVI- 
RONMENTAL SAMPLES  BY  INDUCTIVELY 
COUPLED  PLASMA-ATOMIC  EMISSION 
SPECTROMETRY  WITH  AN  IN  SITU  NEBU- 
LIZER/HYDRIDE GENERATOR. 
Occidental  Chemical  Corp.,  Grand  Island,  NY. 
Grand  Island  Technology  Center. 
J.  D.  Hwang,  H.  P.  Huxley,  J.  P.  Diomiguardi,  and 
W.  J.  Vaughn. 

Applied  Spectroscopy  APSPA4,  Vol.  44,  No.  3,  p 
491-496,  March/ April  1990.  4  fig,  4  tab,  21  ref. 

Descriptors:  'Arsenic,  'Emission  spectrometry, 
•Pollutant  identification,  Detection  limits,  Eco- 
nomic aspects,  Interference,  Testing  procedures. 

A  simple  and  very  inexpensive  in  situ  nebulizer/ 
hydride  generator  was  used  with  Inductively  Cou- 
pled Plasma-Atomic  Emission  Spectrometry  (ICP- 
AES)  for  the  determination  of  arsenic  in  environ- 
mental samples.  The  applications  of  hydride  gen- 
eration ICP-AES  eliminated  the  spectral  interfer- 
ence and  sensitivity  problem  of  arsenic  determina- 
tion encountered  when  conventional  pneumatic  ne- 
bulization  was  used  for  sample  introduction.  The 
key  features  of  this  study  which  distinguish  it  from 
previous  works  in  this  field  are:  (1)  it  greatly 
reduces  the  amount  of  time  needed  for  sample 
preparation;  (2)  only  a  minimal  and  inexpensive 
modification  of  existing  standard  equipment  is  re- 
quired; and  (3)  only  a  low-/medium-power  plasma 
is  required,  in  contrast  to  the  high-power  plasma 
required  with  other  methods.  This  method  has  a 
detection  limit  of  1  ng/mL  of  the  As  193.759-nm 
line  and  2  ng/mL  of  the  As  228.812-nm  line,  re- 
spectively. The  linear  calibration  range  is  over  3 
orders  of  magnitude,  starting  from  the  detection 
limit.  (Author's  abstract) 
W90-07662 


DETECTION  OF  COLIFORM  BACTERIA  IN 
WATER  BY  POLYMERASE  CHAIN  REAC- 
TION AND  GENE  PROBES. 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

A.  K.  Bej,  R.  J.  Steffan,  J.  DiCesare,  L.  Haff,  and 

R.  M.  Atlas. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.   56,  No.  2,  p  307-314,  February 

1990.  7  fig,  30  ref. 

Descriptors:  *Bacterial  analysis,  *Bioindicators, 
*Coliforms,  'Pollutant  identification,  Biochemical 
tests,  DNA,  Pathogenic  bacteria,  Polymers,  Selec- 
tivity, Water  quality. 

Coliform  bacteria  are  used  for  monitoring  the  bac- 
teriological safety  of  water  supplies  since  the  pres- 
ence of  coliform  bacteria  in  water  is  an  indicator  of 
potential  human  fecal  contamination  and  therefore 
the  possible  presence  of  enteric  pathogens.  Polym- 
erase chain  reaction  (PCR)  amplification  and  gene 
probe  detection  of  regions  of  two  genes,  lacZ  and 
lamB,  were  tested  for  their  abilities  to  detect  coli- 
form bacteria.  Amplification  of  a  segment  of  the 
coding  region  of  Escherichia  coli  lacZ  by  using  a 
PCR  primer  annealing  temperature  of  50  C  detect- 
ed E.  coli  and  other  coliform  bacteria  (including 
Shigella  spp.),  but  not  Salmonella  spp.  and  noncon- 
form bacteria.  Amplification  of  a  region  of  E.  coli 
lamB  by  using  a  primer  annealing  temperature  of 
50  C  selectively  detected  E.  coli  and  Salmonella 
and  Shigella  spp.  PCR  amplification  and  radiola- 


beled gene  probes  detected  as  little  as  1  to  10  fg  of 
genomic  E.  coli  DNA  and  as  few  as  1  to  5  viable 
E.  coli  cells  in  100  mL  of  water.  PCR  amplifica- 
tion of  lacZ  and  lamB  provides  a  basis  for  a 
method  to  detect  indicators  of  fecal  contamination 
of  water,  and  amplification  of  lamB  in  particular 
permits  detection  of  E.  coli  and  enteric  pathogens 
(Salmonella  and  Shigella  spp.)  with  the  necessary 
specificity  and  sensitivity  for  monitoring  the  bacte- 
riological quality  of  water.  (Author's  abstract) 
W90-07686 


ENUMERATION  AND  BIOMASS  ESTIMA- 
TION OF  PLANKTONIC  BACTERIA  AND  VI- 
RUSES BY  TRANSMISSION  ELECTRON  MI- 
CROSCOPY. 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 

and  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-07688 


ENUMERATION  OF  TOTAL  COLIFORMS 
AND  ESCHERICHIA  COLI  FROM  SOURCE 
WATER  BY  THE  DEFINED  SUBSTRATE 
TECHNOLOGY. 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Lab.  Medi- 
cine. 

S.  C.  Edberg,  M.  J.  Allen,  D.  B.  Smith,  and  N.  J. 
Kriz. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  56,  No.  2,  p  366-369,  February 
1990.  3  fig,  1  tab,  19  ref. 

Descriptors:  'Bacterial  analysis,  'Bioindicators, 
•Coliforms,  'Colorimetry,  'Pollutant  identifica- 
tion, 'Sensitivity  analysis,  Comparison  studies, 
Monitoring,  Pathogenic  bacteria,  Selectivity,  Sub- 
strates, Water  analysis,  Water  quality. 

Many  water  utilities  are  required  to  monitor  source 
water  for  the  presence  of  total  coliforms,  fecal 
coliforms,  or  both.  The  Colilert  system,  an  applica- 
tion of  the  defined  substrate  technology,  simulta- 
neously detects  the  presence  of  both  total  coli- 
forms and  Escherichia  coli  directly  from  a  water 
sample.  After  incubation,  the  formula  becomes 
yellow  if  total  coliforms  are  present  and  fluores- 
cent at  366  nm  if  E.  coli  is  in  the  same  sample.  No 
confirmatory  tests  are  required.  The  Colilert 
system  was  previously  assessed  with  distribution 
water  in  a  nation..!  evaluation  in  both  most-proba- 
ble-number and  presence-absence  formats  and 
found  to  produce  data  equivalent  to  those  obtained 
by  using  Standard  Methods  for  the  Examination  of 
Water  and  Wastewater  (Standard  Methods).  The 
Colilert  system  was  compared  with  Standard 
Methods  multiple-tube  fermentation  (MTF)  for  the 
enumeration  of  total  coliforms  and  E.  coli  from 
surface  water.  All  MTF  tubes  were  confirmed 
according  to  Standard  Methods,  and  subcultures 
were  made  to  identify  isolates  to  the  species  level. 
Colilert  tubes  were  subcultured  to  determine  if 
color  changes  were  specific  to  the  target  microbes. 
The  Colilert  system  was  found  equally  sensitive  to 
MTF  testing  by  regression,  t  test,  chi-square,  and 
likelihood  fraction  analyses.  Specificity  of  the  Coli- 
lert system  was  shown  by  the  isolation  of  a  species 
of  total  coliform  or  E.  coli  after  the  appropriate 
color  change.  The  Colilert  test  can  be  used  for 
source  water  samples  when  enumeration  is  re- 
quired, and  the  benefits  previously  described  for 
distribution  water  testing,  i.e.,  sensitivity,  specifici- 
ty, less  labor,  lower  cost,  faster  results,  no  noncon- 
form heterotroph  interference,  are  applicable  to 
this  type  of  water  analysis.  (Author's  abstract) 
W90-07689 


RAPID  DETECTION  OF  CHLORINE-IN- 
DUCED BACTERIAL  INJURY  BY  THE 
DIRECT  VIABLE  COUNT  METHOD  USING 
IMAGE  ANALYSIS. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

A.  Singh,  F.  P.  Yu,  and  G.  A.  McFeters. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  56,  No.  2,  p  389-394,  February 
1990.  2  fig,  3  tab,  27  ref.  U.S.  Geological  Survey 
Grant  14-08-001-G1493  and  NASA  Grant  NAG-9- 
241. 


Descriptors:  'Bacterial  analysis,  'Bactericides, 
•Chlorination,  'Coliforms,  'Culturing  techniques, 
Chlorine,  Image  analysis,  Microscopic  analysis, 
Water  quality. 

A  modified  direct  viable  count  method  to  detect 
living  bacteria  was  used  with  image  analysis  for 
the  rapid  enumeration  of  chlorine-injured  cells  in 
an  Escherichia  coli  culture.  The  method  was  also 
used  for  determining  chlorine-induced  injury  in 
coliform  isolates  and  enteric  pathogenic  bacteria. 
Cultures  were  incubated  in  phosphate-buffered 
saline,  containing  0.3%  Casamino  Acids,  0.03% 
yeast  extract,  and  optimal  concentrations  of  nali- 
dixic acid.  Samples  were  withdrawn  before  and 
after  incubation  and  stained  with  acridine  orange, 
and  cell  lengths  and  breadths  were  measured  by 
computerized  image  analysis.  After  incubation, 
cells  which  exceeded  the  mean  preincubation 
length  (viable  cells)  were  enumerated  and  the  re- 
sults were  compared  with  those  obtained  by  the 
plate  count  method.  Injury  in  the  chlorine-exposed 
cell  population  was  determined  from  the  difference 
in  viable  count  obtained  with  a  nonselective  Casa- 
mino Acids/yeast  extract/nalidixic  acid  medium 
and  a  selective  Casamino  Acids/yeast  extract/nali- 
dixic acid  medium  containing  sodium  deoxycholate 
or  sodium  lauryl  sulfate.  The  levels  of  injury  deter- 
mined by  the  direct  viable  count  technique  by 
using  image  analysis  were  comparable  to  those 
determined  by  the  plate  count  method.  Results 
showed  that  image  analysis,  under  optimal  condi- 
tions, enumerated  significantly  higher  numbers  of 
stressed  E.  coli  than  the  plate  count  method  did 
and  detected  injury  in  various  cultures  in  4  to  6 
hours.  (Author's  abstract) 
W90-07690 


CHANGES  IN  COMMUNITY  STRUCTURE 
AND  PRODUCTIVITY  OF  PHYTOPLANKTON 
AS  INDICATORS  OF  LAKE  AND  RESERVOIR 
EUTROPHICATION. 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 

deniya. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-07745 


PHYTOPLANKTON  OF  RESERVOIRS  IN  RE- 
LATION TO  THE  TROPHIC  POTENTIAL  OF 
INFLOW  WATER. 

Vyzkumny      Ustav      Vodohospodarsky,      Brno 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  2E. 

W90-07746 


DEVELOPMENT  OF  PURGE  AND  TRAP 
WITH  WHOLE  COLUMN  CRYOTRAPPING 
FOR  THE  ANALYSIS  OF  GROUNDWATER 
CONTAMINATED  WITH  ORGANIC  CHEMI- 
CALS. 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
J.  F.  Pankow. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 159245/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  1989.  17p,  6  fig,  1  tab,  29  ref. 
USGS  Contract  no.  14-08-0001-G1135. 

Descriptors:  'Analytical  techniques,  'Pollutant 
identification,  'Volatile  organic  compounds, 
•Water  analysis,  Gas  chromatography,  Ground- 
water analysis,  Mass  spectrometry,  Purgeables 
analysis. 

A  method  has  been  developed  for  the  determina- 
tion of  volatile  organic  compounds  in  water.  It 
involves  the  direct  purging  of  a  sample  to  a  fused 
silica  capillary  column.  As  they  are  purged,  the 
compounds  are  focussed  on  a  DB-624  column  (0.32 
or  0.53  mm  i.d.)  using  whole  column  cryotrapping 
(WCC).  WCC  at  minus  90  to  minus  80  C  traps  all 
of  the  purgeable  priority  pollutant  compounds. 
After  purging,  the  gas  chromatography  run  is 
started  immediately.  This  purge  and  whole  column 
cryotrapping  (P/WCC)  method  is  facilitated  by 
the  fact  that  water  is  relatively  nonvolatile;  at  20 
C,  the  equivalent  of  only  0.9  microL  of  liquid 
water  is  transported  to  the  column  for  every  50  ml 
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of  purge  gas  at  the  purge  vessel  pressure.  Advan- 
tages of  P/WCC  include:  (1)  simplicity  and  there- 
fore high  reliability;  (2)  low  background  contami- 
nation since  no  sorbent  traps  or  multiport  valves 
are  needed;  (3)  no  need  to  retain  very  volatile 
compounds  on  an  intermediate  trap  as  in  purge  and 
trap;  and  (4)  very  short  run  times.  (USGS) 
W9O-07857 


PROBLEMS  ASSOCIATED  WITH  IDENTIFI- 
CATION OF  LEGIONELLA  SPECTES  FROM 
THE  ENVIRONMENT  AND  ISOLATION  OF 
SIX  POSSD3LE  NEW  SPECIES. 

Institute  of  Medical  and  Veterinary  Science,  Ade- 
laide (Australia).  Div.  of  Clinical  Microbiology. 
I.  J.  Wilkinson,  N.  Sangster,  R.  M.  Ratcliff,  P.  A. 
Mugg,  and  D.  E.  Davos. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  56,  No.  3,  p  796-802,  March  1990. 
2  fig,  4  tab,  20  ref. 

Descriptors:  'Bacterial  analysis,  'Laboratory 
methods,  'Legionella,  'Pollutant  identification, 
•Taxonomy,  Australia,  DNA,  Fatty  acids,  Micro- 
biological studies,  Water  analysis. 

Following  the  investigation  of  an  outbreak  of  le- 
gionellosis  in  South  Australia,  numerous  Legion- 
ella-like  organisms  were  isolated  from  water  sam- 
ples. Because  of  the  limited  number  of  commercial- 
ly available  direct  fluorescent-antibody  reagents 
and  the  cross-reactions  found  with  some  reagents, 
non-pneumophila  legionellae  proved  to  be  difficult 
to  identify  and  these  isolates  were  stored  at  -70  C 
for  later  study.  Latex  agglutination  reagents  for 
Legionella  pneumophila  and  L.  anisa  were  devel- 
oped and  found  to  be  useful  as  rapid  screening  aids. 
Autofluorescence  was  useful  for  placing  isolates 
into  broad  groups.  Cellular  fatty  acid  analysis, 
ubiquinone  analysis,  and  DNA  hybridization  tech- 
niques were  necessary  to  provide  definitive  identi- 
fication. The  species  which  were  isolated  most 
frequently  were  L.  pneumophila,  followed  by  L. 
anisa,  L.  jamestowniensis,  L.  quinlivanii,  L.  nibri- 
lucens,  L.  spiritensis,  and  a  single  isolate  each  of  L. 
erythra,  L.  jordanis,  L.  birminghamensis,  and  L. 
cincinnatiensis.  In  addition,  10  isolates  were  found 
by  DNA  hybridization  studies  to  be  unrelated  to 
any  of  the  26  currently  known  species,  represent- 
ing what  is  believed  to  be  6  possible  new  species. 
(Author's  abstract) 
W90-07869 


DETERMINING  CHEMICAL  TOXICITY  TO 
AQUATIC  SPECIES:  THE  USE  OF  QSARS  AND 
SURROGATE  SPECDZS. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-07882 


INTERACTION  OF  METALS  AND  PROTONS 
WITH  ALGAE:  II.  ION  EXCHANGE  IN  AD- 
SORPTION AND  METAL  DISPLACEMENT  BY 
PROTONS. 

Messiah  Coll.,  Grantham,  PA. 

For  primary  bibliographic  entry  see  Field   5D. 

W90-07884 


ASSESSMENT  OF  FECAL  STEROLS  AND  KE- 
TONES AS  INDICATORS  OF  URBAN  SEWAGE 
INPUTS  TO  COASTAL  WATERS. 

Instituto    de    Quimica    Bio-Organica,    Barcelona 

(Spain).  Dept.  of  Environmental  Chemistry. 

J.  O.  Grimalt,  P.  Fernandez,  J.  M.  Bayona,  and  J. 

Albaiges. 

Environmental        Science        and       Technology 

ESTHAG,  Vol.  24,  No.  3,  p  357-363,  March  1990. 

5  fig,  3  tab,  40  ref. 

Descriptors:  'Bioindicators,  'Coastal  waters,  'Ke- 
tones, 'Path  of  pollutants,  'Pollutant  identification, 
•Sterols,  'Wastewater  pollution,  Marine  sedi- 
ments, Monitoring,  Ocean  dumping,  Particulate 
matter,  Water  pollution  sources. 

The  sterol  and  sterone  compositions  of  aquatic 
samples,  namely,  water  particulates  and  sediments, 
collected  in  urban  polluted  and  pristine  areas  have 
been  investigated  for  the  assessment  of  steroid 
components  as  chemical  markers  of  urban  sewage 


contamination.  Sampling  filters  placed  in  coastal 
waters  near  or  remote  from  urban  sewage  outfall 
sites  were  analyzed  for  various  sterols  and  sterones 
from  human  feces  by  gas  chromatography  and 
were  quantified  by  comparison  with  standard  solu- 
tions. The  results  show  that  the  occurrence  of 
coprostanol  (5-beta(H)-cholestan-3-beta-ol)  cannot 
by  itself  be  unambiguously  attributed  to  fecal 
matter  inputs.  However,  these  contributions  can  be 
positively  identified  when  the  relative  concentra- 
tions of  this  sterol  and  the  related  5-beta(H)-choles- 
tan-3-one  (coprostanone)  are  higher  than  their  cor- 
responding 5-alpha  epimers.  In  this  respect,  co- 
prostanone provides  a  useful  complementary  pa- 
rameter for  urban  sewage  monitoring,  especially  in 
cases  of  moderate  to  low  pollution.  (Author's  ab- 
stract) 
W90-07886 


IN  SITU  DETERMINATION  OF  PCB  CONGE- 
NER-SPECIFIC FIRST  ORDER  ABSORPTION/ 
DESORPTION     RATE    CONSTANTS     USING 
CHIRONOMUS      TENTANS      LARVAE     (IN- 
SECT A:  DIPTERA:  CHIRONOMIDAE). 
New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Bureau  of  Water  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W9O-07913 


SHORT-TERM  TOXICITY  TEST  USING  ES- 
CHERICHIA COLI:  MONITORING  C02  PRO- 
DUCTION BY  FLOW  INJECTION  ANALYSIS. 

Universidade  Estadual  de  Campinas  (Brazil).  Inst. 

de  Quimica. 

W.  F.  Jardim,  C.  Pasquini,  J.  R.  Guimaraes,  and  L. 

C.  de  Faria. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  351- 

354,  March  1990.  5  fig,  18  ref. 

Descriptors:  'Antibiotics,  'Bioindicators,  'Escher- 
ichia coli,  'Flow  injection  analysis,  'Heavy  metals, 
'Monitoring,  'Pollutant  identification,  'Toxicity, 
'Water  pollution  effects,  Bactrin,  Cadmium, 
Carbon  dioxide  production,  Conductometric  de- 
tector, Copper,  Hazard  assessment,  Mercury,  Sedi- 
ments. 

It  is  important  to  develop  means  to  screen  not  only 
chemicals,  but  also  the  quality  of  potable  waters, 
sediments  and  any  other  possible  hazardous  materi- 
al for  their  toxic  potential.  Short-term  toxicity  tests 
using  Escherichia  coli  were  carried  out  for  differ- 
ent stressing  agents  such  as  metal  ions  (Cd(II), 
Cu(II)  and  Hg(II)),  sediments  and  one  type  of 
antibiotic  (Bactrin).  Inhibition  of  the  microbial  res- 
piration was  monitored  using  flow  injection  analy- 
sis with  a  conductometric  detector.  Inhibition  in 
the  respiration  of  E.  coli  suspensions  was  detected 
within  20  min  for  Hg(II)  ions  and  the  antibiotic, 
whereas  sediment  samples  from  eutrophic  water 
bodies  stimulated  carbon  dioxide  production.  (Au- 
thor's abstract) 
W90-07918 


SIMPLE  ELUTION  AND  RECONCENTRA- 
TION  TECHNIQUE  FOR  VIRUSES  CONCEN- 
TRATED ON  MEMBRANE  FILTERS  FROM 
DRINKING  WATER  SAMPLES. 

National  Environmental  Engineering  Research 
Inst.,  Nagpur  (India). 

N.  Jothikumar,  A.  Dwarkadas,  and  P.  Khanna. 
Water  Research  WATRAG,  Vol.  24,  No.  3,  p  367- 
372,  March  1990.  4  fig,  5  tab,  22  ref. 

Descriptors:  'Human  health,  'Monitoring,  'Patho- 
gens, 'Pollutant  identification,  'Viruses,  'Water 
analysis,  'Water  treatment,  Bacteriophage,  Mem- 
brane filters,  Poliovirus,  Urea  arginine  phosphate. 

An  optimum  concentration  of  urea  (1.5  M)-argi- 
nine  phosphate  (0.2:0.008  M)  buffer  (U-APB)  was 
designed  as  an  eluent  at  pH  9.0  for  effective  de- 
sorption  and  elution  of  viruses  from  negatively 
charged  membrane  filters.  The  primary  eluate  is 
reconcentrated  by  the  precipitation  of  magnesium 
phosphate  on  addition  of  magnesium  chloride.  The 
floes  are  centrifuged,  the  pellet  is  dissolved  in 
Mcllvaines  buffer  (pG  5)  and  neutralized  with 
sodium  bicarbonate  (8.8%)  prior  to  assay  on  cell 
culture.  The  efficacy  of  the  method  has  been  tested 


at  different  inoculum  levels  and  also  for  different 
volumes  of  water  samples  seeded  with  viruses.  U- 
APB  gives  92-100  and  88-93%  recovery  for  Polio- 
virus  I  and  bacteriophage,  respectively,  as  against  a 
30-40%  recovery  of  Poliovirus  I  and  bacterio- 
phage, respectively,  and  a  meager  30-40%  recov- 
ery of  Poliovirus  I  in  the  organic  flocculation  of 
beef  extract  method  presently  in  use.  Further,  the 
eluent  (U-APB)  is  easy  to  constitute  and  it  per- 
forms elution  and  reconcentration  of  viruses  with- 
out any  pH  adjustment.  (Author's  abstract) 
W90-07921 


CRITICAL  REVIEW  OF  METHODS  USED  FOR 
THE  SENSORY  EVALUATION  OF  WATER 
QUALITY. 

California  Univ.,  Berkeley.  Dept.  of  Social  Admin- 
istrative Health  Services. 
W.  H.  Bruvold. 

Civil  Engineering  (ASCE)  CEWRA9,  Vol.  60, 
No.   1,  p  291-308,  January   1990.   5  tab,   17  ref. 

Descriptors:  'Monitoring,  'Odors,  'Organoleptic 
properties,  'Taste,  'Water  quality,  Pollutant  iden- 
tification, Testing  procedures,  Water  analysis. 

Three  methods  for  assessing  water  quality,  the 
flavor  threshold  test  (FTT),  the  flavor  rating  scale 
(FRS),  and  the  flavor  profile  analysis  (FPA)  were 
compared  and  evaluated  against  a  set  of  ten  criteria 
(selection  requirements,  training  requirements, 
sample  preparation,  threshold  determination,  func- 
tional relationships,  monitoring  treatment,  con- 
sumer survey  use,  standard  setting,  reliability,  and 
validity).  The  FTT  was  found  inadequate  for  de- 
termining absolute  or  detection  thresholds  in  delib- 
erate and  well-controlled  laboratory  research.  In- 
formation gained  from  research  applications  of  the 
FTT  for  detection  threshold  determination  can  and 
should  be  used  to  establish  maximum  contaminant 
levels  for  chemical  constituents  which  produce 
offensive  flavors  in  water.  The  FTT  is  not  easily 
adapted  to  procedural  applications  for  planning, 
monitoring,  and  evaluating  treatment  processes 
The  best  and  most  defensible  application  of  the 
FTT  is  for  detection  threshold  determination  foi 
known  chemical  constituents  in  an  appropriate  lab- 
oratory setting.  The  flavor  rating  scale  (FRS)  is  t 
reasonable  procedure  for  assessing  the  overall  oi 
global  sensory  quality  of  water  for  daily  drinking 
The  FRS  cannot  be  used  in  the  determination  oi 
detection  thresholds  and  is  not  appropriate  foi 
planning  and  monitoring  treatment  plant  oper 
ations;  however,  it  is  appropriate  for  evaluatinj 
finished  water  delivered  for  human  consumption 
The  strengths  of  the  FRS  include  its  demonstratec 
ability  to  develop  functional  relations  that  can  b< 
used  to  recommend  maximum  contaminant  level: 
for  flavor  producing  constituents  in  water,  re 
search  conducted  to  evaluate  the  reliability  of  FRS 
results,  and  the  appropriate  use  of  the  FRS  ii 
related  laboratory  panel-consumer  survey  researcl 
in  regard  to  predictive  validity.  The  flavor  profili 
analysis  (FPA)  is  very  useful  in  planning,  monitor 
ing,  and  evaluating  the  water  treatment  process 
providing  the  considerable  technical  and  financia 
resources  necessary  to  support  this  type  of  tasti 
panel  research  are  available.  The  FPA  is  not  de 
signed  for  determination  of  detection  threshold 
and  cannot  be  used  to  recommend  maximum  con 
taminant  levels  from  a  detection  threshold  ration 
ale.  Research  needs  to  be  conducted  to  furthe 
strengthen  the  operation  of  each  of  the  three  meth 
ods  in  its  appropriate  area  of  application.  (Geiget 
PTT)  . 

W90-O7963 


DEGRADATION  OF  PYRIDINES  IN  THE  EN 
VIRONMENT. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronom) 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07964 


SIMPLE  METHOD  FOR  MONITORING  Mt 
TAGENICITY  OF  RTVER  WATER.  MUTAGEN 
IN  YODO  RTVER  SYSTEM,  KYOTO-OSAIL4 

Okayama  Univ.  (Japan).  Faculty  of  Pharmaceut: 

cal  Sciences. 

H.  Sakamoto,  and  H.  Hayatsu. 
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Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  44,  No.  4,  p  521-528, 
April  1990.  4  fig,  1  tab,  12  ref. 

Descriptors:  'Copper  compounds,  * Japan,  'Muta- 
genicity, *Pollutant  identification,  'Water  pollu- 
tion sources,  *Yodo  River,  Adsorption,  Bioassay, 
Katsura  River,  Monitoring,  Rayon,  Toxicity. 

Blue  cotton  is  a  cotton  preparation,  bearing  copper 
phthalocyanine  trisulfonate  as  a  covalently  linked 
ligand,  and  is  an  adsorbent  specific  for  compounds 
with  three  or  greater  numbers  of  fused  rings.  Due 
to  this  special  property,  blue  cotton  has  been  used 
for  extracting  mutagenic  polycyclic  compounds. 
The  blue-rayon  method  was  used  to  detect  muta- 
genic components  in  the  Yodo  river,  which  flows 
through  the  cities  of  Kyoto  and  Osaka,  and  is  a 
major  source  of  drinking  water.  Blue  rayon  and 
plain  rayon  strands  were  hung  side  by  side  in  the 
Asahi  river  of  Okayama  at  a  site  near  the  mouth  of 
the  river,  where  mutagenicity  was  previously 
noted.  The  rayons  were  allowed  to  stand  for  2 
days  in  the  water  and  the  mutagenicity  on  Salmo- 
nella was  assayed.  This  ligand  was  clearly  effective 
in  adsorbing  the  mutagens  from  the  river  water. 
These  studies  demonstrate  that  at  least  four  strong- 
ly mutagenic  relatively  stable  compounds,  dis- 
charged from  the  sewage  plant,  flow  down  the 
Katsura  river,  thereafter  constituting  the  major 
mutagenic  components  in  the  Yodo  river.  The 
Yodo  river  system  has  been  continuously  polluted 
with  mutagens  for  many  years.  Characterization  of 
these  mutagens  and  identification  of  their  sources 
require  further  studies.  (Brunone-PTT) 
W9O-08019 


CLEANUP  OF  SEDIMENT  EXTRACTS  PRIOR 
TO  PCB  ANALYSIS. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

J.  M.  Brannon,  and  R.  Karn. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  4,  p  542-548, 

April  1990.  3  tab,  9  ref. 

Descriptors:  'Chemical  analysis,  'Laboratory 
methods,  'Pollutant  identification,  •Polychlorinat- 
ed  biphenyls,  'Sample  preparation,  'Sediment  con- 
tamination, Chemical  treatment,  Gas  chromatogra- 
phy, Hydrocarbons,  Sulfur. 

Data  for  polychlorinated  biphenyls  (PCBs)  in  sedi- 
ment are  often  difficult  to  evaluate  because  differ- 
ent laboratories  use  different  sediment  extraction, 
extract  cleanup,  and  analytical  techniques  to  obtain 
the  information.  Even  the  use  of  standardized  pro- 
cedures can  produce  large  differences  in  PCB  re- 
sults. Prior  to  quantification  of  PCBs  in  sediment 
samples  by  gas  chromatography,  sediment  extracts 
must  be  processed  to  remove  interfering  sample 
components  such  as  oil  and  grease,  sulfur,  and 
organochlorine  insecticides.  Four  commonly  used 
sediment  extract  cleanup  procedures  (fluorisil  and 
mercury,  silica  gel  and  mercury,  sulfuric  acid  and 
mercury,  and  sulfuric  acid  and  tetrabutylammmon- 
ium-sulfite  reagent)  on  oil  and  grease  and  sulfur 
concentrations  determined  in  Chicago  River  sedi- 
ment extracts  were  compared.  All  cleanup  proce- 
dures produced  a  significant  lowering  of  oil  and 
grease  and  sulfur  concentrations.  Only  small  differ- 
ences in  concentrations  of  total  PCBs  were  noted 
between  treatments.  Percent  recovery  of  added 
PCB  was  generally  similar  for  all  treatments  in 
both  sediments.  The  results  in  this  study  were 
obtained  with  capillary  columns  and  a  confirmato- 
ry capillary  column  that  eliminates  a  large  number 
of  false  peaks  caused  by  interference.  Under  these 
analytical  conditions,  any  of  the  cleanup  proce- 
dures used  provided  acceptable  PCB  values. 
(Brunone-PTT) 
W9O-O8022 


CHARACTERIZATION  OF  TRANSMISSIVE 
FRACTURES  BY  SIMPLE  TRACING  OF  IN- 
WELL  FLOW. 

Whitman  Companies,  Inc.,  East  Brunswick,  NJ. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-08188 


GENERAL  STATISTICAL  PROCEDURE  FOR 
GROUND-WATER  DETECTION  MONITOR- 
ING AT  WASTE  DISPOSAL  FACILITIES. 

Illinois  State  Psychiatric  Inst.,  Chicago. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-08193 


SAMPLING  RADIUS  OF  A  POROUS  CUP 
SAMPLER:  EXPERIMENTAL  RESULTS. 

Wisconsin  Univ. -Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-08196 


COLIPHAGES  AS  INDICATORS  OF  HUMAN 
ENTERIC  VIRUSES  IN  GROUNDWATER. 

American  Society  for  Microbiology,  Washington, 

DC. 

J.  A.  Snowdon,  and  D.  O.  Coliver. 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  19,  No.  3,  p  231-249,  1989.  2  tab, 

114  ref. 

Descriptors:  'Bacteriophage,  'Bioindicators,  *Co- 
liphages,  'Enteroviruses,  'Human  pathogens, 
•Pollutant  identification,  'Reviews,  Coliforms, 
Groundwater  pollution. 

The  most  common  waterborne  viral  diseases  in  the 
US  appear  to  be  gastroenteritis,  hepatitis  A,  and 
possibly  rotavirus  gastroenteritis.  Detection  of 
these  enteroviruses  is  costly  and  time  consuming. 
Small,  single-stranded  RNA  phages  that  infect  E. 
coli  are  likely  to  be  present  in  all  feces-contaminat- 
ed  environmental  sources  in  substantial  numbers 
and  are  easily  detected  and  differentiated.  These 
coliphages  appear  to  offer  some  potential  as  indica- 
tors or  indices  of  the  presence  of  enteroviruses. 
Coliphages  are  likely  to  persist  in  groundwater  due 
to  the  lack  of  nutrients,  dilution  of  the  bacterial 
hosts,  and  cool  temperatures.  Numerous  tech- 
niques are  available  for  working  with  coliphage, 
although  they  have  been  rarely  applied  to  ground- 
water. Coliphages  are  both  specific  and  versatile, 
providing  opportunity  for  experimental  manipula- 
tion to  investigate  particular  aspects  of  groundwat- 
er pollution.  It  is  possible  to  discriminate  between 
phage  types  without  great  difficulty,  based  on  their 
host  specificity,  morphological  appearance  of  their 
plaques,  and  serological  reactions.  Much  informa- 
tion exists  concerning  classification,  distribution 
patterns  and  the  ecological  specifics  of  habitats  of 
different  phage  types.  For  these  reasons,  a  coli- 
phage system  for  accurate  prediction  of  the  pres- 
ence of  human  enteric  viruses  in  groundwater 
could  be  developed.  (VerNooy-PTT) 
W90-08237 


IDENTIFICATION  OF  AMMONIA  AS  AN  IM- 
PORTANT  SEDEMENT-ASSOCIATED  TOXI- 
CANT EN  THE  LOWER  FOX  RTVER  AND 
GREEN  BAY,  WISCONSIN. 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08244 


BEHAVIOUR  OF  DIFFERENT  ELUENTS  AND 
STABILIZING  AGENTS  IN  THE  DETERMINA- 
TION OF  SULPHITE  IN  WATER  BY  ION- 
CHROMATOGRAPHY. 

Rome  Univ.  (Italy).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-08294 


EVALUATION  OF  AMMONIUM  ION  DETER- 
MINATION IN  WATERS  BY  CATION  EX- 
CHANGE ION  CHROMATOGRAPHY  OVER 
WIDE  CONCENTRATION  RANGES. 

Office  of  the  Supervising  Scientist  for  the  Alligator 

Rivers  Region,  Sydney  (Australia). 

B.  N.  Noller,  and  N.  A.  Currey. 

Water  Research  WATRAG,  Vol.  24,  No.  4,  p  471- 

476,  April  1990.  1  fig,  5  tab,  5  ref. 

Descriptors:  •Ammonium,  'Chemical  analysis, 
•Chromatography,  'Instrumentation,  'Pollutant 
identification,  'Water  analysis,  Cation  exchange, 
High  performance  liquid  chromatography,  Ion  ex- 
change chromatography. 


The  determination  of  ammonium  ion  by  cation 
exchange  ion  chromatography  utilizing  automated 
High  Performance  Liquid  Chromatography  appa- 
ratus was  evaluated  for  a  wide  range  of  ammonium 
ion  concentrations  and  kinds  of  water  samples 
(rainwater,  creek  water,  mine  pond  and  tailings 
water).  The  method  is  reliable  and  reproducible 
over  a  wide  concentrations  range  from  less  than 
0.05  to  500  mg/1  NH(3)-N.  The  automated  method 
involved  minimal  handling  of  sample  and  sample 
preparation.  An  additional  benefit  of  the  HPLC 
technique  is  the  possibility  for  simultaneous  deter- 
mination of  sodium,  potassium  and  lithium  during 
the  same  analytical  run.  (Author's  abstract) 
W90-08390 


NUTRIENT  AVAILABILITY  AND  THE  ALGAL 
GROWTH  POTENTIAL  (AGP)  IN  A  SMALL 
MICROCOSM. 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-08398 


CHROMIUM(VI)-RESISTANT  YEAST  ISOLAT- 
ED FROM  A  SEWAGE  TREATMENT  PLANT 
RECEIVING  TANNERY  WASTES. 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
F.  Baldi,  A.  M.  Vaughan,  and  G.  J.  Olson. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  4,  p  913-918,  April  1990.  6 
fig,  3  tab,  27  ref. 

Descriptors:  'Bioaccumulation,  'Chromium, 
'Fungi,  'Pollutant  identification,  'Tannery  wastes, 
•Taxonomy,  *Yeasts,  Classification,  Heavy  metals, 
Industrial  wastewater,  Microbiological  studies. 

A  Cr(VI)-resistant  yeast,  designated  strain 
DBVPG  6502,  was  isolated  from  a  sewage  plant 
receiving  wastes  from  tannery  industries  in  Italy. 
The  strain  was  tentatively  identified  as  a  species  of 
Candida  based  on  morphological  and  physiological 
analyses.  This  strain  was  highly  resistant  to  Cr(VI) 
when  compared  with  8  other  yeast  strains,  grow- 
ing on  Cr(VI)  concentrations  of  up  to  500  micro- 
grams/ml.  This  resistance  was  constitutive;  the 
Cr(VI)-resistant  yeast  did  not  reduce  Cr(VI)  to 
Cr(III)  species  under  aerobic  conditions.  The  yeast 
showed  very  little  accumulation  of  Cr(VI)  in  the 
presence  or  absence  of  azide,  suggesting  that  the 
reduced  accumulation  does  not  involve  metabo- 
lism-dependent efflux.  Rather,  the  results  suggest 
that  the  cell  envelope  of  DBVPG  6502  could  be 
,  different  from  that  of  S.  cerevisiae  in  its  chemical 
affinity  for  Cr(VI)  and/or  that  metabolism-depend- 
ent transport  of  Cr(VI)  does  not  occur  in  strain 
DBVPG  6502.  The  Cr-resistant  isolate  designated 
as  strain  DBVPG  6502,  although  showing  some 
phenotypic  affinity  to  some  known  species  of  the 
genera  Pichia,  Debarvomyees,  and  Candida,  dem- 
onstrated differences  significant  enough  to  consid- 
er it  a  separate  species.  In  addition,  an  imperme- 
ability of  the  isolate  to  chromate,  a  property  not 
reported  in  yeast  strains,  may  also  support  consid- 
eration of  the  isolate  as  a  new  species.  Since  sporu- 
lation  studies  (ongoing)  have  not  revealed  a  sexual 
cycle  of  the  strain,  it  will  be  considered  a  new 
species  of  the  genus  Candida  until  such  time  as 
sporulation  can  be  verified.  (Sand-PTT) 
W90-08426 


DIRECT  DETECTION  OF  SALMONELLA  SPP. 
IN  ESTUARIES  BY  USING  A  DNA  PROBE. 

Center  of  Marine  Biotechnology,  Baltimore,  MD. 
I.  T.  Knight,  S.  Shults,  C.  W.  Kaspar,  and  R.  R. 
Colwell. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  56,  No.  4,  p  1059-1066,  April  1990. 
4  fig,  4  tab,  37  ref.  U.S.  Geological  Survey  Con- 
tract 14-08-0001-G1475,  Office  of  Naval  Research 
Contract  no.  N-00014-86-K-0696,  and  EPA  Coop- 
erative Agreement  CR-8 1-2246-01-0. 

Descriptors:  *Bacterial  analysis,  *DNA  probe, 
•Estuaries,  'Pollutant  identification,  'Salmonella, 
•Water  analysis,  Bioassay,  Chesapeake  Bay,  DNA, 
Laboratory  equipment,  Measuring  instruments,  Mi- 
crobiological studies,  New  York  Harbor. 
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A  method  for  direct  detection  of  Salmonella  spp. 
in  water  was  developed  by  using  a  commercially 
available  DNA  probe.  Particulate  DNA  was  ex- 
tracted from  500-ml  to  1 500-ml  water  samples  col- 
lected from  New  York  Harbor  and  Chesapeake 
Bay  and  used  as  a  substrate  for  a  salmonella- 
specific  DNA  probe  in  dot  blot  assays.  The 
method  detected  salmonellae  in  water  samples 
from  12  of  16  sites,  including  6  sites  where  salmo- 
nellae could  not  be  cultured.  The  specificity  of  the 
probe  was  evaluated,  and  cross-hybridization,  al- 
though negligible,  was  used  to  set  limits  for  the 
assay.  Salmonella  DNA  bound  the  probe  quantita- 
tively, and  from  these  results  Salmonella  DNA  in 
the  total  particulate  DNA  in  environmental  sam- 
ples could  be  estimated.  The  data  indicate  the 
Salmonella  spp.  often  are  not  detected  in  water 
samples  by  culture  methods,  even  when  they  are 
present  in  significant  numbers.  (Author's  abstract) 
W90-08427 


IDENTITY  OF  CHLORINATED  ORGANIC 
SUBSTANCES  IN  AQUATIC  ORGANISMS 
AND  SEDIMENTS. 

Lund  Univ.  (Sweden).  Dept.  of  Technical  Analyti- 
cal Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08448 


RESEARCH  METHODS  FOR  DETERMINA- 
TION OF  VOLATILE  ORGANIC  COMPOUNDS 
IN  WATER. 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Office  of  Science  and  Research. 
C.  D.  Hertz,  and  I.  H.  Suffet. 
IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  39-56,  1  tab, 
62  ref. 

Descriptors:  *Laboratory  methods,  'Pollutant 
identification,  'Volatile  organic  compounds, 
•Water  analysis,  Chemical  analysis,  Chemical  ex- 
traction, Distillation,  Organic  compounds. 

There  are  a  wide  range  of  research  methods  that 
can  be  used  to  isolate  volatile  organic  compounds 
from  water.  While  most  of  these  methods  are  not 
part  of  official  analytical  protocols,  they  provide 
the  foundation  for  the  official  protocols.  There  are 
many  official  protocols  based  on  a  number  of  re- 
search methods,  such  as  headspace  analysis,  distil- 
lation, and  liquid-liquid  extraction.  Methods  in- 
volving closed  loop-stripping  analysis  (CLSA),  si- 
multaneous distillation  extraction  (SDE),  or  flavor 
profile  analysis  (FPA)  should  be  considered  for  use 
in  official  protocols.  Each  of  these  methods  can  be 
a  very  powerful  analytical  tool  when  applied  to  an 
appropriate  situation.  CLSA  and  SDE  methods 
can  extend  the  analysis  to  organics  that  are  less 
volatile  than  some  of  the  other  methods  for  VOCs. 
The  FPA  method  takes  advantage  of  the  sensitivi- 
ty and  specificity  of  human  perception  and  has 
proven  to  be  very  sensitive  in  certain  analyses. 
While  efforts  have  been  made  to  standardize  these 
procedures  within  the  research  community,  each 
of  these  methods  warrants  consideration  toward 
developing  standardized  and  approved  analytical 
methods.  The  objectives  of  the  analysis  must  be  a 
key  concern  because  they  will  determine  whether 
a  broad  spectrum  analysis  and/or  specific  com- 
pound analysis  is  appropriate.  For  research  appli- 
cations, flexibility  is  usually  important  and  requires 
that  experimental  conditions  be  well  defined  and 
justified  so  that  others  can  adapt  the  method,  if 
needed,  to  better  suit  their  needs.  (See  also  W90- 
08509)  (Lantz-PTT) 
W90-08512 


ANALYTICAL    METHODS    FOR    VOLATILE 
ORGANIC  COMPOUND  DETERMINATION. 

Environmental     Protection     Agency,     Cincinnati, 
OH.  Drinking  Water  Quality  Assessment  Branch. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08513 


MINIMIZATION  OF  VOLATILIZATION 
LOSSES  DURING  SAMPLING  AND  ANALYSIS 
OF  VOLATILE  ORGANIC  COMPOUNDS  IN 
WATER. 


Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
J.  F.  Pankow. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  73-86,  6  fig,  1 
tab,  12  ref. 

Descriptors:  'Chemical  analysis,  'Pollutant  identi- 
fication, 'Sample  preservation,  'Sampling,  'Vola- 
tile organic  compounds,  'Volatilization,  'Water 
analysis,  Groundwater,  Laboratory  methods, 
Sample  preparation. 

The  acquisition  of  analytical  data  for  any  type  of 
water  requires  the  successful  completion  of  two 
steps:  (1)  sampling;  and  (2)  analysis.  Data  can 
suffer  from  either  a  positive  or  negative  bias.  Con- 
tamination will  cause  a  positive  bias.  In  the  deter- 
mination of  volatile  organic  compounds  (VOCs), 
contamination  can  be  troublesome.  Particularly  in 
low-level  work,  background  contamination  levels 
must  often  be  decreased  in  order  to  lower  the 
method  detection  limits.  The  negative  biases 
caused  by  losses  of  VOCs  can  also  be  problematic. 
Most  of  the  loss  processes  affecting  VOCs  involve 
some  type  of  volatilization  mechanism,  and  all  of 
the  VOCs  are,  by  definition,  subject  to  volatiliza- 
tion. Many  of  the  specific  processes  that  can  cause 
volatilization  losses  may  occur  both  during  sam- 
pling and  during  analysis  in  the  laboratory.  Often, 
these  processes  take  place  when  the  sample  or  the 
analytes  are  being  physically  transferred.  Losses  of 
VOCs  during  sampling  and/or  analysis  can  occur 
in  many  ways,  including:  (1)  direct  degassing  to  an 
interface  between  the  water  of  interest  and  the 
atmosphere;  (2)  the  presence  of  a  headspace  above 
the  sampled  water;  (3)  the  formation  of  bubbles 
during  a  reduction  of  pressure;  (4)  the  use  of 
inadequate  groundwater  sampling  equipment;  and 
(5)  incomplete  and  variable  retention  on  the  trap  of 
a  purge  and  trap  analytical  device.  All  of  these 
problems  may  be  dealt  with  through  a  combination 
of  careful  and  thoughtful  sampling  and  analysis 
skills,  the  proper  sampling  equipment,  and  the  use 
of  the  purge  with  whole  column  cryotrapping 
method.  (See  also  W90-08509)  (Lantz-PTT) 
W90-08514 


FIBER  OPTIC  METHODS  FOR  VOLATILE 
ORGANIC  COMPOUNDS  IN  GROUNDWAT- 
ER. 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-08515 


NATIONAL  SURVEYS  OF  VOLATILE  ORGAN- 
IC COMPOUNDS  IN  GROUND  AND  SURFACE 
WATERS. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Water  Supply  Technology  Branch. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-08516 


PHYSICAL-CHEMICAL  PROPERTIES  AND 
FATE  OF  VOLATILE  ORGANIC  COM- 
POUNDS: AN  APPLICATION  OF  THE  FUGAC- 
ITY  APPROACH. 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08519 


LONG-TERM  AND  SEASONAL  ASPECTS  OF 
THE  WATER  QUALITY  OF  THE  RIVER 
DANUBE  WITHIN  THE  REGION  OF  VIENNA 
(AUSTRIA). 

Oesterreichisches  Inst,  fuer  Wirtschaftsforschung, 

Vienna. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08611 


PHOSPHATASE  ACTIVITY  OF  WATER  AS  A 
MONITORING  PARAMETER. 

Novi   Sad   Univ.   (Yugoslavia).   Inst,   of  Biology. 
M.  Matavulj,  M.  Bokorov,  S.  Gajin,  M.  Gantar, 
and  S.  Stojilkovic. 


Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.   5,  p  63-68,   1990.   3  fig,   1   tab,   17  ref. 

Descriptors:  'Monitoring,  'Phosphatases,  'Pollut- 
ant identification,  'Water  analysis,  Aquatic  orga- 
nisms, Bacterial  physiology,  Bioassay,  Enzymes, 
Path  of  pollutants,  Trophic  level,  Water  quality 
control. 

The  biological  monitoring  of  water  saprobity  and 
trophic  degree  primarily  involves  the  study  of 
qualitative  and  quantitative  composition  of  orga- 
nisms present  in  the  water.  Although  relatively 
satisfactory  as  an  indicator  of  the  organic  load,  the 
counting  of  bacteria  is  often  an  unreliable  parame- 
ter. Due  to  their  polyenzymatic  nature,  which 
enables  flexible  adaptation  to  new  and  different 
physico-chemical  conditions  in  their  habitats, 
microorganisms  respond  quickly  to  trophic  degree 
change;  this  happens  faster  by  changing  the  level 
of  their  enzyme  activity,  than  by  changing  their 
number  of  cells.  On  the  basis  of  these  findings,  the 
enzyme  activity  of  the  aquatic  microbial  biotope 
population  is  suggested  as  an  additional  indicator 
of  the  degree  of  organic  load  in  the  water.  Results 
obtained  from  investigating  the  phosphatase  activi- 
ty of  natural  and  artificial  water  accumulations, 
and  flow  waters,  in  Vojvodina  Province,  suggest 
that  measuring  the  level  of  water  enzyme  activity 
might  be  an  additional  biochemical  indicator  of 
saprobity  degree.  On  the  basis  of  long-term  meas- 
urements of  the  water  phosphatase  activity,  classi- 
fication of  surface  freshwaters  into  quality  catego- 
ries according  to  the  level  of  enzyme  (phosphatase) 
activity  of  water  is  proposed.  (Agostine-PTT) 
W90-08613 


SOME   ASPECTS   OF  POLLUTION   OF  THE 
DANUBE. 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08617 


WATER    BIOLOGICAL    SUFFICIENCY    AND 

QUALITY    OF    THE    BULGARIAN    DANUBE 

STRETCH  (845-375  RIVER  KM). 

Bulgarian  Academy  of  Sciences,   Sofia.   Inst,  of 

Zoology. 

Y.  I.  Uzunov,  and  B.  K.  Russev. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  99-105,   1990.   1   fig,  2  tab,   19  ref. 

Descriptors:  'Water  pollution,  'Water  quality, 
'Water  quality  standards,  Benthic  environment, 
Bottom  sediments,  Monitoring,  Path  of  pollutants, 
River  sediments,  Standards,  Water  quality  control. 

The  possibility  of  categorizing  water  biological 
sufficiency  and  quality  through  criteria  for  state 
biotic  standards  has  been  evaluated  for  7  sections 
of  the  Bulgarian  Danube  River  stretch.  The  results 
of  saprobiological  analysis  show  the  relatively 
stable  beta-mesosaprobic  level  of  the  entire  studied 
stretch.  Indices  of  the  structural  organization  of 
the  benthic  invertebrate  communities  do  not  corre- 
spond to  this  but  rather  to  the  status  of  zoobenthos 
in  different  types  of  bottom  substrata  distributed 
over  the  length  and  width  of  the  stretch.  Indices 
and  norms  drawn  and  examined  for  the  dynamic 
conditions  of  the  inland  rivers  (most  of  them  with 
similar  topology)  do  not  realize  their  purpose  in 
determining  the  water  biological  sufficiency  and 
quality  of  the  Danube.  A  new  set  of  criteria  and 
standards  in  accordance  with  the  specific  condi- 
tions of  this  large  river  should  be  worked  out. 
Further  research  is  necessary  concerning  current 
monitoring  of  water  biological  sufficiency  and 
quality  in  several  fields.  First,  indicator  parameters 
of  Danubian  benthic  organisms  should  be  drawn  in 
order  to  obtain  precise  and  objective  data  from 
saprobiological  analysis.  Second,  there  is  a  need 
for  comparative  studies  on  the  structural  organiza- 
tion of  communities,  under  different  conditions  of 
the  river  bottom,  to  be  carried  out  in  order  to 
arrive  at  an  evaluation  of  the  information  value  of 
various  biotic  indices  in  accordance  with  the  sa- 
probic  dynamics.  Third,  the  selection,  testing  and 
standardization  of  biotic  indices  for  assessment  of 
the  water  biological  sufficiency  and  quality  of  the 
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Danube  through  zoobenthos  should  also  be  under- 
taken. (Agostine-PTT) 
W9O-08618 


EFFECT  OF  MERCURY  ON  THE  SURVIVAL 
OF  DAPHNIA  MAGNA. 

Sarajevo  Univ.  (Yugoslavia).  Inst,  for  Water  Re- 
sources Development. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08637 


EVALUATION  OF  WASTE  WATER  POLLU- 
TION. 

Ljubljana  Univ.  (Yugoslavia).  Faculty  of  Natural 

Sciences  and  Technology. 

M.  Dular,  and  J.  Zagorc-Koncan. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  247-252,  1990.  9  ref. 

Descriptors:  'Ecological  effects,  *Pollutant  identi- 
fication, *Regulations,  *Wastewater  pollution, 
•Water  pollution  effects,  'Water  quality  standards, 
•Yugoslavia,  Permits,  Pollution  load,  Rivers,  Sus- 
pended solids.  Toxicity,  Wastewater  treatment. 

Different  methods  for  the  evaluation  of 
wastewater  pollution  are  used  throughout  the 
world,  the  most  common  being  the  experimental 
evaluation  method.  The  methods  of  establishing 
the  pollution  load  or  toxicity  of  wastewater  are 
divided  into  two  categories:  flat  rate  (prescribed  by 
legislation)  and  experimental.  The  simplest  meth- 
ods of  flat  rate  evaluation  are  based  on  payment 
for  the  volume  of  released  wastewater,  regardless 
of  the  type  and  degree  of  pollution.  The  experi- 
mental evaluation  methods  are  based  primarily  on 
the  measurements  of  flow  rate  and  several  funda- 
mental properties  of  waste  water  such  as  suspend- 
ed organic  matter  and  toxicity.  Wastewater  pollu- 
tion in  individual  Yugoslav  republics  and  autono- 
mous regions  is  discussed.  In  Serbia,  Vojvodina, 
Montenegro  and  Slovenia  the  flat  rate  methods  are 
used  for  determining  the  pollution  level  of 
wastewaters.  In  1984,  Croatia  enacted  a  law  stipu- 
lating the  experimental  method  for  determining 
wastewater  pollution.  Bosnia  and  Herzegovnia 
began  to  use  an  experimental  method  in  1975.  In 
1984  in  Slovenia  the  experimental  method  of  calcu- 
lating effluent  charges  was  proposed.  As  the  transi- 
tion from  the  flat  rate  calculation  of  effluent 
charges  to  the  experimental  evaluation  is  made,  it 
is  important  to  select  a  method  which  has  been 
tested  in  practice  and  whose  economic  impact  is 
known.  The  formula  used  for  calculating  effluent 
charges  in  Bosnia  and  Herzegovnia  would  be  suita- 
ble for  Slovenia,  after  being  modified  with  respect 
to  the  factors  relating  to  thermal  pollution  (which 
should  be  dropped)  and  to  suspended  solids. 
(Agostine-PTT) 
W90-08638 


AUTOMATIC  WARNING  STATIONS,  RECENT 
SERIOUS  INDUSTRIAL  RIVER  POLLUTION 
INCIDENTS,  AND  PREDICTION  MODELS  OF 
POLLUTANTS  PROPAGATION-SOME  EURO- 
PEAN EXAMPLES. 

Compagnie  Generale  des  Eaux,   Paris  (France). 
P.  Mousty,  J.  Morvan,  and  A.  Grimaud. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  5,  p  259-264,  1990.  5  fig. 

Descriptors:  *Data  acquisition,  'Model  studies, 
•Monitoring,  *Rhine  River,  *Warning  systems, 
•Water  pollution  control,  •Water  quality  control, 
•Water  resources  management,  Accidents,  Drink- 
ing water,  Seine  River,  Water  quality  standards. 

The  automatic  analyzing  station  located  on  the 
Rhine  River  just  downstream  of  the  Basel  urban 
area  at  Huningue,  consists  of  an  alarm  station 
linking  the  automatic  detection  of  certain  impor- 
tant pollution  parameters  (T.O.C.,  hydrocarbons, 
heavy  metals,  pesticides,  etc.),  and  the  resulting 
alarms,  to  a  working  mathematical  model  of  pollut- 
ant plume  propagation,  operating  on  the  river  be- 
tween Basel  and  Strasbourg.  This  model  is  keyed 
to  the  real  flow  conditions  of  the  Rhine,  deter- 
mined by  life-size  tracing  operations  (using  colored 
Rhodamine  marker).  A  decisive  factor  in  speeding 
up  the  transmission  of  alarm  signals,  this  system 


allows,  among  other  things,  optimum  management 
of  the  valves  and  locks  communicating  with  the 
Rhine,  in  order  to  avoid  the  penetration  of  the 
pollutants  into  the  ramifications  of  the  hydrograph- 
ic  network  feeding  the  groundwater  table  in 
Alsace.  The  alarm  station  put  into  service  on  the 
Rhine  can  look  back  on  10  years  experience  in  the 
struggle  against  accidental  pollutants  which  pri- 
marily occurred  in  the  Paris  area.  There,  an  impor- 
tant alarm  network  consisting  of  eight  automatic 
analyzing  stations  was  set  up  on  the  rivers  Seine, 
Mame  and  Oise  to  protect  the  most  important 
drinking  water  supply  of  France  which  provides 
water  to  more  than  4  million  inhabitants.  (Author's 
abstract) 
W90-08640 
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USER'S  GUIDE  FOR  MODELS  OF  DREDGED 
MATERIAL  DISPOSAL  IN  OPEN  WATER. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
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MEASUREMENT  OF  HYDROLOGIC  PARAM- 
ETERS OF  CONFINED  DREDGED  MATERIAL 
AT  WILMINGTON  HARBOR,  DELAWARE, 
CONTAEVMENT  AREA. 

Delaware  Univ.,  Newark.  Dept.  of  Geology. 
J.  E.  Pizzuto,  and  M.  E.  Poindexter-Rollings. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A219  766. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  D-90-4,  February  1990.  Final 
Report.  50p,  14  fig,  4  tab,  14  ref,  append. 

Descriptors:  ^Computer  models,  'Dredging 
wastes,  *Path  of  pollutants,  »Waste  disposal, 
Drying,  Evaporation,  Hydrologic  budget,  Mathe- 
matical studies,  Wilmington  Harbor. 

A  computer  model,  Primary  Consolidation  and 
Desiccation  of  Dredged  Fill  (PCDDF),  has  been 
developed  to  predict  the  settlement  of  dredged 
material  placed  in  confined  disposal  sites.  PCDDF, 
calculates  both  consolidation  settlement  and  desic- 
cation settlement.  It  uses  a  well  established  theory 
to  predict  consolidation  and  employs  an  empirical 
formulation  to  predict  desiccation.  No  field  or 
laboratory  procedures  exist  for  determining  values 
for  the  empirical  desiccation  parameters.  The 
study  established  procedures  for  quantifying  these 
parameters  through  a  field  evaluation  program  in 
the  US  Army  Engineer  District,  Philadelphia.  A 
water  budget  approach  was  used  to  calculate  des- 
iccation parameters  for  the  dried  crust  of  the  desic- 
cating dredged  material  at  the  Wilmington  Harbor 
Containment  Area  near  Wilmington,  DE.  The 
evaporation  efficiency  was  a  constant  value  of 
0.72,  the  drainage  efficiency  was  0.21,  the  satura- 
tion limit  was  3.02,  the  desiccation  limit  was  2.69, 
the  depth  of  second-stage  drying  was  0.20  m,  and 
the  percent  saturation  of  the  desiccated  crust  (in- 
cluding cracks)  was  0.74.  The  long-term  water 
budget  for  the  desiccated  crust  for  the  entire  dura- 
tion of  the  study  clearly  indicates  that  second-stage 
drying  was  largely  completed  when  the  study 
began.  Because  the  study  was  initiated  approxi- 
mately 1  month  after  the  dredged  material  was 
placed,  these  results  suggest  that  both  first-stage 
and  second-stage  drying  are  completed  very  rapid- 
ly at  the  Wilmington  Harbor  Containment  Area. 
The  procedures  utilized  in  the  study  at  the  Wil- 
mington Harbor  containment  area  can  be  em- 
ployed at  other  dredged  material  disposal  sites  to 
determine  quantitative  values  for  the  empirical  des- 
iccation parameters.  (Author's  abstract) 
W90-07519 


METHODS  OF  DETERMINING  THE  LONG- 
TERM  FATE  OF  DREDGED  MATERIAL  FOR 
AQUATIC  DISPOSAL  SITES. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

M.  S.  Dortch,  L.  Z.  Hales,  J.  V.  Letter,  and  W.  H. 

McAnally. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA.  22161.  Technical  Report 
D-90-1,  February  1990.  Final  Report.  201p,  38  fig, 
7  tab,  90  ref,  4  append. 

Descriptors:  *Dredging  wastes,  'Fate  of  pollut- 
ants, *Ocean  dumping,  'Path  of  pollutants,  'Waste 
disposal,  Field  tests,  Long-term  planning,  Mathe- 
matical analysis,  Mathematical  models,  Mounds, 
Sediment  transport. 

To  manage  an  open  water  dredged  material  dispos- 
al site,  it  is  essential  to  know  the  physical  capacity 
of  the  site  (i.e.,  how  much  material  should  be 
dumped  at  the  site  and  what  the  capability  is  of  the 
material  to  remain  onsite  under  various  environ- 
mental conditions  of  waves  and  currents).  Long- 
term  management  of  aquatic  disposal  sites  also 
requires  an  understanding  of  how  much  area  the 
disposal  mound  encompasses,  when  the  mound 
encroaches  on  the  site  boundaries,  how  much  ma- 
terial leaves  the  site,  and  perhaps  where  the  materi- 
al ultimately  goes.  A  study  was  conducted  to  iden- 
tify methods  that  can  be  used  to  develop  informa- 
tion concerning  the  long-term  fate  of  dredged  ma- 
terial disposed  at  aquatic  sites.  The  methods  are 
broken  into  two  major  categories:  (1)  methods  of 
analysis  for  mount  resuspension  and  dynamics;  and 
(2)  methods  of  analysis  for  transport  and  redeposi- 
tion  of  mound  material.  For  each  of  these  two 
categories,  four  basic  approaches  are  reviewed:  (1) 
steady-state  analytical  methods;  (2)  time-dependent 
and  rate-dependent  analytical  methods;  (3)  physi- 
cal and  numerical  modeling;  and  (4)  measurements 
through  field  and  laboratory  studies.  Other  sec- 
tions of  the  report  are  devoted  to  discussions  of 
physical  processes  and  study  recommendations. 
Additional  details  of  the  methods  of  analysis  are 
provided  in  four  appendices.  (Author's  abstract) 
W90-O7521 


AQUATIC  ECOTOXICOLOGY:  FUNDAMEN- 
TAL CONCEPTS  AND  METHODOLOGD3S. 
VOLUME  I. 

CRC  Press,  Boca  Raton,  Florida.  1989.  332p. 
Edited  by  Alain  Boudou,  and  Francis  Ribeyre. 

Descriptors:  'Path  of  pollutants,  'Toxicology, 
•Water  pollution  effects,  Bioaccumulation,  Ecosys- 
tems, Geochemistry,  Inorganic  compounds,  Lakes, 
Model  studies,  Rivers,  Sediment  contamination, 
Trace  metals,  Water  analysis. 

Research  into  ecotoxicology  can  be  classified  into 
three  fundamental  concerns:  abiotic  factors  which 
characterize  the  physicochemistry  of  environ- 
ments; biotic  factors,  relating  to  biological  struc- 
tures and  functions;  and  contamination  factors, 
which  define  the  modes  of  pollution  of  ecosystems. 
As  the  bases  of  ecotoxicology  lie  in  the  analysis  of 
the  structure  and  the  functioning  of  natural  sys- 
tems, the  first  two  chapters  of  this  Volume  I,  Part 
I,  are  devoted  to  a  synthesis  of  the  current  state  of 
knowledge  in  relation  to  two  main  types  of  fresh- 
water ecosystems:  running  water  (rivers)  and  still 
water  (lakes).  The  main  concepts  of  ecotoxicology 
are  developed  in  Chapter  3,  giving  particular  em- 
phasis to  the  mechanisms  which  bring  the  transfer 
of  contaminants  between  the  different  compart- 
ments, and  also  the  effects  this  produces  at  each 
biological  integration  level.  The  problems  of  con- 
taminant quantification,  from  the  collecting  of  sam- 
ples to  the  different  dosing  methods,  are  described 
in  Chapter  4,  using  trace  metals  and  metalloids  as 
examples.  The  other  three  chapters  in  Part  II  deal 
with  the  evolution  of  pollutants  in  aquatic  bio- 
topes:  chemical  speciation  of  trace  metals  (Chapter 
5),  adsorption  of  trace  inorganic  and  organic  con- 
taminants by  solid  particulate  matter  (Chapter  6), 
and  geochemistry  and  bioavailability  of  trace 
metals  in  sediments  (Chapter  7).  The  most  signifi- 
cant research  methodologies  currently  being  devel- 
oped in  aquatic  ecotoxicology  are  presented  in 
Part  III.  After  describing  the  essential  mechanisms 
of  contamination  of  the  hydrosphere  and  its  effects 
on  ecosystems  (Chapter  8),  three  case  studies  were 
selected  to  illustrate  particular  features  of  field 
research,  the  methodologies  used  and  the  type  of 
results  produced  (Chapters  9.1,  9.2,  and  9.3).  In  an 
intermediate  position  between  the  'ecosystems' 
level  and  laboratory  models  are  enclosures  and 
artificial  streams,  which  are  presented  in  Chapter 
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10.1,  10.2,  and  11.  They  offer  the  possibility  of 
compromise  between  'representativity',  owing  to 
their  situation  in  a  natural  environment,  and  'sim- 
plicity', as  they  are  limited  to  a  certain  extent  and 
offer  the  possibility  of  intervention.  (See  W90- 
07523  thru  W90-07537)  (Lantz-PTT) 
W90-07522 


SPECIAL    FEATURES    OF    LAKE    ECOSYS- 
TEMS. 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07524 


FUNDAMENTAL    CONCEPTS    IN    AQUATIC 
ECOTOXICOLOGY. 

Bordeaux- 1  Univ.,  Talence  (France).  Lab.  d'Ecolo- 

gie  Fondamentale  et  d'Fxotoxicologie. 

For  primary  bibliographic  entry  see  Field  5C. 
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PROBLEMS  AND  ANALYTICAL  METHODS 
FOR  THE  DETERMINATION  OF  TRACE 
METALS  AND  METALLOIDS  IN  POLLUTED 
AND  NONPOLLUTED  FRESHWATER  ECO- 
SYSTEMS. 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Chemie. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-07526 


CHEMICAL  SPECIATION  OF  TRACE 
METALS. 

Universite  de  Pau  et  des  Pays  de  l'Adour  (France). 
Dept.  of  Chemistry. 
M.  Astruc. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  97-106,  2  fig,  32  ref. 

Descriptors:  'Chemical  speciation,  *Path  of  pollut- 
ants, 'Speciation,  "Toxicology,  *Trace  metals, 
Cadmium,  Chemical  reactions,  Inorganic  com- 
pounds, Methylation,  Model  studies,  Organic 
matter,  Organometals,  Tin. 

One  of  the  most  crucial  advances  in  the  field  of 
aquatic  chemistry  has  been  the  development  of 
new  concepts  about  the  speciation  of  trace  ele- 
ments in  the  aquatic  environment.  The  aquatic 
chemistry  of  trace  elements  is  ruled  by  a  complex 
competition  of  the  following  elementary  processes: 
(1)  homogeneous  chemical  reactions;  and  (2)  sur- 
face reactions  involving  colloids,  particulates,  and 
sediment.  The  influence  of  biota  is  still  a  very 
cloudy  subject.  Excretion  in  water  of  powerful 
ligands  by  a  large  variety  of  living  species  has  been 
demonstrated  several  times  in  the  laboratory.  In 
natural  conditions,  however,  this  is  not  so  clear, 
due  to  both  dilution  and  the  extreme  complexity  of 
the  problem.  For  some  elements  biologically  medi- 
ated methylation  (biomethylation)  has  been  docu- 
mented and  may  play  a  dominant  role  in  the  over- 
all biogeochemical  cycles  of  these  elements  and 
perhaps  some  others.  The  simultaneous  possible 
occurrence  of  all  these  processes  in  a  defined  water 
makes  the  speciation  problem  a  very  difficult  one, 
more  so  as  the  concentrations  of  interest  may  be 
very  low.  Chemical  modeling  of  waters  has  been 
the  object  of  many  studies.  Recent  theoretical  ef- 
forts have  already  at  least  partly  overcome  these 
criticisms,  but  other  limitations  still  remain:  (1) 
these  calculations  deal  with  the  equilibrium  state, 
rather  unlikely  in  actual  situations,  and  (2)  model- 
ing needs  a  complete  set  of  stoichiometric  and 
thermodynamic  data.  However,  some  general  con- 
clusions have  been  obtained  from  these  equilibrium 
calculations  for  purely  inorganic  waters.  In  oxic 
fresh  waters  the  metal  species  most  commonly 
encountered  are  the  free  hydrated  cation  M(H20) 
and  weak  complexes  of  high  to  medium  lability 
with  hydroxyl  or  carbonate  ions.  In  seawater  the 
concentration  of  chloride  ions  is  so  high  that  chlo- 
ride complexes  are  often  predominant;  their  lability 
is  high.  Widely  differing  chemical  species  of  trace 
elements  occur  in  the  aquatic  environment.  All  are 
able  to  form  inorganic  complexes  and  combine 
with  naturally  occurring  organic  ligands.  A  few  of 
them  have  been  demonstrated  to  occur  as  well  as 


organometallic  compounds  involving  metal-carbon 
covalent  bonds.  These  organometallics  may  be  in- 
dustrial products  or  produced  by  natural  biotic  or 
abiotic  methylation.  Cadmium  and  tin  are  used  as 
examples  of  these  respective  classes.  (See  also 
W90-07522)  (Lantz-PTT) 
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ADSORPTION  OF  TRACE  INORGANIC  AND 
ORGANIC  CONTAMINANTS  BY  SOLID  PAR- 
TICULATE MATTER. 

Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France).  Water  Resources  Dept. 
IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  107-123,  6  fig,  1  tab, 
77  ref. 

Descriptors:  'Adsorption,  *Fate  of  pollutants,  'In- 
organic compounds,  'Model  studies,  'Organic  pol- 
lutants, 'Organic  wastes,  'Path  of  pollutants,  Fil- 
tration, Hydrogen  ion  concentration,  Kinetics, 
Land  disposal,  Suspended  solids. 

The  toxicity  and  the  rate  of  transport  of  contami- 
nants is  highly  dependent  on  their  physical  form. 
The  dissolved  fraction  of  pollutants  is  usually  more 
harmful  to  the  biota  than  its  counterpart,  which  is 
fixed  on  or  trapped  within  natural  solids.  Also, 
dissolved  species  are  often  transported  much  more 
rapidly  than  suspended  solids.  Even  though  many, 
important  questions  remain  to  be  answered,  it  is 
now  sufficiently  established  that  adsorption/de- 
sorption  phenomena  at  solid-solution  interfaces  are 
significant  controls  on  the  fate  of  contaminants  in 
the  hydrosphere.  Both  chemicals  and  physical 
models  have  been  developed  to  describe  the  ad- 
sorption of  trace  elements  on  hydrous  oxide  sur- 
face and  both  can  provide  a  good  fit  to  experimen- 
tal data.  The  surface  complexation  model  is  a 
chemical  model  which  was  originally  developed 
through  studies  of  the  adsorption  of  trace-metal 
cations  on  solid  hydrous  surfaces.  The  model  takes 
into  account  surface  reactions,  types  of  surface 
sites,  pH  effects  on  absorptions  and  reversibility 
and  kinetics.  The  constant  partition  coefficient 
model  may  be  used  to  describe  the  uptake  of 
neutral  hydrophobic  organic  substances  by  natural 
solids  is  only  applicable  to  a  limited  extent  to 
chemicals  which  are  fully  or  partially  ionized  at 
environmental  pH  values.  These  models  are  useful 
in  exploring  the  problem  of  contaminant  adsorp- 
tion in  the  aquatic  environment  but  are  still  quite 
far  from  being  models  for  full  prediction  of  the 
effect  of  adsorption  under  a  variety  of  conditions. 
(See  also  W90-07522)  (Lantz-PTT) 
W90-07528 


GEOCHEMISTRY  AND  BIOAVAILABILITY 
OF  TRACE  METALS  IN  SEDIMENTS. 

Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France).  Water  Resources  Dept. 
P.  G  C.  Campbell,  and  A.  Tessier. 
IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  125-148,  1  fig,  4  tab, 
105  ref. 

Descriptors:  'Bioavailability,  'Geochemistry, 
•Path  of  pollutants,  'Sediment  contamination, 
•Toxicology,  'Trace  metals,  Chemical  properties, 
Chemical  reactions,  Particulate  matter. 

In  recent  years  the  fluxes  of  many  trace  metals 
from  terrestrial  and  atmospheric  sources  to  the 
aquatic  environment  have  increased.  Predicting  the 
impact  of  particulate  trace  metal  contamination  on 
aquatic  organisms  is  difficult.  Many  such  orga- 
nisms live  in  contact  with  both  dissolved  and  par- 
ticulate trace  metals  and  can,  in  principle,  obtain 
trace  metals  either  directly  from  the  water  or 
through  ingestion  of  solid  phases.  Assessing  trace 
metal  availability  from  the  solid  phases  themselves 
is  often  difficult,  even  in  laboratory  experiments, 
due  to  the  tendency  of  trace  metals  added  in 
particulate  forms  to  establish  solute-solid  equilibria. 
The  merits  and  limitations  of  the  methods  present- 
ly available  for  estimating  trace  metal  partitioning 
in  aquatic  sediments  are  reviewed  and  the  impor- 
tance of  partitioning  in  assessing  trace  metal  bioa- 
vailability is  illustrated.  Emphasis  is  given  to  surfi- 


cial  oxic  sediments,  i.e.,  those  that  are  most  rele- 
vant to  benthic  organisms.  Such  organisms  are 
generally  exposed  to  particles  from  an  oxic  envi- 
ronment either  because  they  live  above  the  anoxic 
zone  or  because  they  have  siphons  or  tubes  extend- 
ing to  the  oxic  zone  of  the  sediments,  i.e.,  they  can 
create  their  own  oxic  microenvironments.  (See  also 
W90-07522)  (Lantz-PTT) 
W90-07529 


POLLUTION  OF  THE  HYDROSPHERE  BY 
GLOBAL  CONTAMINANTS  AND  ITS  EF- 
FECTS ON  AQUATIC  ECOSYSTEMS. 

Paris- 11  Univ.,  Orsay  (France).  Lab.  de  Zoologie 
et  d'Ecologie. 
F.  Ramade. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  151-183,  15  fig,  7  tab, 
112  ref. 

Descriptors:  'Ecosystems,  'Path  of  pollutants, 
•Water  pollution  effects,  'Water  pollution  sources, 
Air  pollution,  Aquatic  environment,  Cycling  nutri- 
ents, Ecological  effects,  Oil  pollution,  Pesticides, 
Polychlorinated  biphenyls,  Species  diversity. 

Freshwater  and  brackish  habitats  as  well  as  marine 
ecosystems  are  currently  polluted  by  persistent 
organic  compounds  (organochlorine  pesticides  and 
PCBs  for  example),  oil  slicks  or  chronic  hydrocar- 
bon release,  and,  to  a  smaller  extent,  by  heavy 
metals  and  radioactive  wastes.  Some  atmospheric 
contaminants  through  the  acid  rain  phenomenon 
are  impinging  more  and  more  severely  on  freshwa- 
ter ecosystems  of  the  whole  Northern  Hemisphere 
and  even  on  some  industrialized  areas  south  of  the 
equator.  Not  only  the  direct  impact  of  this  chemi- 
cal pollution  on  the  hydrosphere,  but  also  its  effect 
on  the  physical  nature  of  the  aquatic  environment 
has  to  be  assessed.  Pollutants  may  be  listed  among 
the  most  serious  types  of  contaminants  that  threat- 
en aquatic  ecosystems,  for  they  are  widespread, 
released  in  sufficient  quantities  and  over  a  wide- 
enough  area  that  significant  pollution  of  large  eco- 
systems and  even  of  the  whole  biosphere,  could 
result.  The  emission  of  pollutants  into  the  environ- 
ment is  a  complex  phenomenon  and  cannot  be 
limited  to  the  fixed  image  of  a  waste  pipe  spilling 
out  its  effluents  into  a  lake.  In  almost  all  cases, 
substances  discharged  into  the  environment  are 
going  to  be  carried  a  very  long  way  from  their 
source.  Atmospheric  and  hydrological  circulation 
systems  will  then  disperse  them  progressively 
throughout  the  biosphere.  Relatively  little  informa- 
tion exists  about  most  aspects  of  the  effects  of 
pesticides  on  whole  ecosystems  including  species 
diversity,  ecosystem  stability,  nutrient  cycling, 
energy  flow,  genetics  of  organisms,  and  physical 
resources.  Such  a  conclusion  can  be  easily  ex- 
tended to  the  deleterious  effects  of  any  pollutant 
occurring  in  aquatic  ecosystems.  Studies  on  the 
ecotoxicological  impact  of  xenobiotics  on  aquatic 
communities  have  to  be  initiated  at  several  organi- 
zational levels.  Ecotoxicological  effects  may  be 
divided  into  two  major  categories:  demoecological 
and  biocenotical.  Demoecological  effects  result 
from  the  acute  or  long-term  action  of  pollutants  at 
population  level.  These  effects  will  be  displayed 
through  immediate  or  premature  death,  reduced 
reproductive  success  and  recruitment,  reduced 
growth,  and/or  increased  losses  at  juvenile  stages. 
Ultimately,  they  are  reflected  in  the  lower  abun- 
dance and  perturbed  distribution  of  the  exposed 
populations  of  sensitive  species.  (See  also  W90- 
07522)  (Lantz-PTT) 
W90-07530 


FATE  AND  BEHAVIOR  OF  TRACE  METALS 
IN  A  SHALLOW  EUTROPHIC  LAKE. 

Technische  Hogeschool  Delft  (Netherlands). 
W.  Salomons. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  185-199,  9  fig,  7  tab, 
12  ref. 

Descriptors:  'Fate  of  pollutants,  'Usselmeer, 
•Lakes,  'Particulate  matter,  'Path  of  pollutants, 
•Trace  metals,  Adsorption,  Algae,  Arsenic,  Bioac- 
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cumulation,  Cadmium,  Chromium,  Copper,  Eutro- 
phic  lakes,  Hydrogen  ion  concentration,  Interstitial 
water,  Lead,  Manganese,  Nickel,  Sedimentation, 
Sinks,  Zinc. 

The  IJsselmeer  is  an  artificial  lake  in  the  Nether- 
lands which  was  created  in  1932  when  a  former 
lagoon  (Zuiderzee)  was  shut  off  from  the  North 
Sea  .  The  surface  area  of  the  lake  has  gradually 
decreased  as  a  consequence  of  reclamation 
projects.  The  IJsselmeer  acts  as  a  sink  for  both 
particulate  and  dissolved  zinc,  copper,  chromium, 
nickel,  cadmium,  and  lead.  The  processes  causing 
their  removal  from  the  incoming  river  water  are 
settling  processes  (mainly  in  the  Ketelmeer)  of 
riverborne  particulates.  Dissolved  trace  metals 
(zinc,  cadmium,  chromium)  are  removed  to  a  large 
extent  by  adsorption  processes  which  occur  on 
mixing  of  Ketelmeer  water  with  the  IJsselmeer  in 
the  southern  part  of  the  lake.  A  further  removal 
takes  place  in  the  remainder  of  the  lake  due  to 
uptake  by  algae  and  a  further  pH  increase.  The 
output  of  As  and  Mn  from  the  lake  is  higher  than 
the  input.  Determination  of  metal  concentrations 
show  that  these  two  metals  are  highly  enriched  in 
the  pore  waters.  Flux  calculations  show  that  the 
pore  waters  may  be  a  significant  source  for  the  As 
and  Mn  in  the  surface  waters.  The  high  pH  in  the 
lake  causes  a  reprecipitation/adsorption  of  the  re- 
leased Mn  and  As  on  the  suspended  matter,  which 
subsequently  leaves  the  lake  through  the  sluices  in 
the  enclosure  dike.  The  IJsselmeer,  with  regard  to 
processes,  is  'particle-dominated'  and  the  pH-in- 
crease  induced  by  algal  blooms  is  a  major  factor  in 
the  removal  of  trace  metals.  The  changes  in  dis- 
solved metal  levels  are  reflected  in  metal  uptake  by 
the  bivalve  Dreissena  polymorpha.  (See  also  W90- 
07522)  (Lantz-PTT) 
W9O-07531 


MERCURY  IN  THE  OTTAWA  RIVER 
(CANADA). 

National   Research   Council   of  Canada,   Ottawa 
(Ontario).  Div.  of  Biological  Sciences. 
A.  Kudo. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  201-217,  6  fig,  5  tab, 
37  ref. 

Descriptors:  *Mercury,  •Methylmercury,  'Ottawa 
River,  *Path  of  pollutants,  ♦Pollution  load,  'Pulp 
and  paper  industry,  Bioaccumulation,  Industrial 
wastes,  Sediment  transport,  Suspended  sediments. 

The  largest  industry  in  Canada  is  the  pulp  and 
paper  industry.  Along  the  Ottawa  River  there  are 
several  pulp  and  paper  factories  using  trees  grown 
in  the  vast  forest  of  the  drainage  area.  Every  ton  of 
paper  produced  requires  between  200  and  600  tons 
of  fresh  water.  Therefore,  most  pulp  and  paper 
factories  are  located  along  rivers,  on  lakes,  and 
along  the  seashore.  Mercury  has  been  used  in  the 
industry  for  many  decades  as  anodes  for  the  pro- 
duction of  sodium  hydroxide  and  chlorine  gas  (es- 
sential chemicals  for  the  pulp  and  paper  industry), 
and  as  slimicide  to  prevent  bacterial  growth  in  the 
production  process.  A  section  of  the  Ottawa  River 
was  selected  for  a  detailed  study  as  a  model  for  the 
natural  aquatic  environment.  The  following  con- 
clusions resulted  from  the  field  observations  and 
laboratory  studies  during  the  5-year  project:  (1) 
most  of  the  Hg  (96.7%  of  total  Hg  and  97.8%  of 
methylmercury)  was  in  bed  sediments.  Biomass 
contained  an  insignificant  portion  of  Hg  (0.2%  of 
total  Hg  and  1.7%  of  methylmercury).  The 
amount  of  Hg  existing  in  the  study  section  was 
about  23.4  kg  of  total  Hg  and  about  1.23  kg  of 
methylmercury;  (2)  suspended  sediments  (or  solids) 
contributed  58%  (982  kg/yr)  of  all  Hg  transported 
downstream.  Although  water  (filtered)  had  a  low 
Hg  concentration  (13  nanogm/L),  it  accounted  for 
41%  (689  kg/yr)  of  all  Hg  transported  down- 
stream; (3)  the  role  of  bed  sediment  movements  on 
the  Hg  transport  was  very  small,  only  1%,  in  the 
study  section  of  the  Ottawa  River;  and  (4)  methyl- 
mercury production  and  destruction  were  in  equi- 
librium in  sediments  without  any  significant  contri- 
bution from  biological  agents  (higher  aquatic 
plants,  invertebrates,  or  fish).  (See  also  W90-07522) 
(Lantz-PTT) 
W90-07532 


FACTORS  AFFECTING  SOURCES  AND  FATE 
OF  PERSISTENT  TOXIC  ORGANIC  CHEMI- 
CALS: EXAMPLES  FROM  THE  LAURENTIAN 
GREAT  LAKES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
R.  J.  Allan. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  219-248,  16  fig,  11 
tab,  56  ref. 

Descriptors:  *Fate  of  pollutants,  *Great  Lakes, 
•Organic  compounds,  "Path  of  pollutants,  *Water 
pollution  sources,  Air-water  interfaces,  Bioaccu- 
mulation, Chemical  properties,  Degradation,  Lim- 
nology, Nutrients,  Physicochemical  properties, 
Sediment-water  interfaces,   Suspended  sediments. 

The  Laurentian  Great  Lakes  are  among  the  largest 
bodies  of  fresh  water  in  the  world.  The  major 
processes  which  influence  the  fate  of  persistent 
toxic  organic  chemicals  in  large  lakes  are  the  same 
as  those  in  small  lakes  and  those  defined  and  quan- 
tified by  laboratory  testing:  processes  governed  by 
the  physicochemical  characteristics  of  the  chemi- 
cals, namely,  solubility,  volatility,  hydrophobicity, 
degree  of  partitioning  (into  or  onto  sediment  and 
other  particulates),  lipophilicity,  and  resistance  to 
degradation  (by  hydrolytic,  photochemical,  and 
biochemical  routes).  Other  processes  are  related  to 
the  limnological  characteristics  of  the  receiving 
body  of  water  and  include  suspended  particulate 
concentration  and  type,  sedimentation  rates,  and 
bioaccumulation  pathways.  In  the  Laurentian 
Great  Lakes,  three  main  limnological  characteris- 
tics interact  to  affect  the  fate  of  persistent  toxic 
organic  chemicals:  (1)  low  suspended  sediment 
loads;  (2)  long  residence  times;  and  (3)  low  trophic 
states.  This  paper  gives  an  overview  These  con- 
trolling factors  and  processes  are  reviewed.  As 
they  affect  the  fate  of  toxic  organic  chemicals 
introduced  from  various  sources  to  the  Great 
Lakes.  These  processes  operate  across  interfaces 
between  major  ecosystem  compartments:  (1)  land- 
water;  (2)  air-water;  (3)  sediment-water;  and  (4) 
nutrient-water.  The  major  source  of  toxic  organic 
chemicals  to  the  Laurentian  Great  Lakes  is  from 
land-based  activities,  both  point  and  non-point 
sources.  Most  of  the  data  on  atmospheric  loads  of 
chemicals  to  the  lakes  is  based  on  analysis  of  wet 
precipitation.  However,  adequate  samplers  to 
measure  toxic  organic  chemical  inputs  in  all  wet, 
dry,  and  gaseous  phases  have  yet  to  be  deployed  in 
a  systematic  network.  The  thru  important  roles  for 
sediments  in  the  fate  of  persistent  chemicals  in  the 
Great  Lakes  are:  (1)  sorption-desorption;  (2)  burial; 
and  (3)  sedimentation-resuspension.  Three  major 
processes  at  the  nutrient  level  also  affect  organic 
chemical  fate:  (1)  sedimentation;  (2)  degradation; 
and  (3)  bioaccumulation/food  webs.  (See  also 
W90-07522)  (Lantz-PTT) 
W90-07533 


AQUATIC  ECOTOXICOLOGY:  FUNDAMEN- 
TAL CONCEPTS  AND  METHODOLOGIES. 
VOLUME  II. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  314p. 
Edited  by   Alain   Boudou  and   Francis   Ribeyre. 

Descriptors:  *  Ecotoxicology,  'Fate  of  pollutants, 
♦Laboratory  methods,  *Path  of  pollutants,  'Toxic- 
ity, 'Toxicology,  'Water  pollution  effects,  Data 
acquisition,  Experimental  design,  Genetics,  Mathe- 
matical models,  Model  studies. 

Research  into  ecotoxicology  can  be  classified  into 
three  fundamental  concerns:  abiotic  factors,  which 
characterize  the  physicochemistry  of  environ- 
ments; biotic  factors,  relating  to  biological  struc- 
tures and  functions;  and  contamination  factors, 
which  define  the  modes  of  pollution  of  ecosystems. 
The  most  significant  research  methodologies  cur- 
rently being  developed  in  aquatic  ecotoxicology 
are  presented,  specifically  experimental  approaches 
in  the  laboratory.  Among  the  main  research  meth- 
odologies developed  in  the  laboratory  (Volume  II, 
Part  I),  a  distinction  was  made  according  to  the 
biological  supports  used:  (1)  Ecotoxicological 
models.  Their  chief  objective  is  to  show  the  effect 
of  interspecific  relationships  on  the  transfer  of  con- 
taminants and  their  effects:  linear  transfer  models 


(experimental     trophic    chains)    and    interactive 
models  (experimental  ecosystems  or 

microcosms)(Chapters  1.1  and  1.2);  and  (2)  Mono- 
specific approaches.  Using  'tools'  borrowed  from 
toxicology,  physiology,  biochemistry,  and  other 
sciences,  this  approach  gives  access  to  the  funda- 
mental mechanisms  of  bioaccumulation  and  the 
dysfunctions  that  can  be  induced  at  organism,  cell, 
or  even  molecule  level.  This  approach  can  also  be 
useful  in  perfecting  toxicological  tests  to  estimate 
the  possible  risks  from  using  new  molecules,  from 
modifying  the  environment,  etc.  (Chapters  2.1  to 
2.4).  The  last  chapter  of  Volume  II,  Part  I,  is  a 
presentation  of  the  genetic  effects  of  the  contami- 
nation of  aquatic  systems.  In  Part  II,  Chapter  4 
consists  of  a  comparative  analysis  of  the  principal 
methodologies  used  in  aquatic  ecotoxicology, 
drawing  conclusions  about  the  relative  merits  and 
limitations  of  each.  Chapter  5  is  devoted  to  mathe- 
matical modelling,  a  synthetic  method  with  which 
it  is  possible  to  describe,  and  even  predict,  the  fate 
of  contaminants  in  natural  systems.  The  devising  of 
the  different  mathematical  models  is  illustrated  by 
examples,  accompanied  by  a  critical  analysis  of 
their  structure  and  use,  and  a  description  of  their 
contribution  in  the  decision  making  processes  (arti- 
ficial intelligence).  (See  W90-07522  and  W90-07538 
thru  W90-07547)  (Lantz-PTT) 
W90-07537 


TROPHIC  CHAINS  AND  EXPERIMENTAL 
ECOSYSTEMS:  STUDY  OF  BIOACCUMULA- 
TION AND  TRANSFER  PROCESSES. 

Bordeaux- 1  Univ.,  Talence  (France).  Lab.  d'Ecolo- 
gie  Fondamentale  et  d'Ecotoxicologie. 
F.  Ribeyre,  and  A.  Boudou. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  II.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1989.  p  3-46,  24  fig,  30 
ref. 

Descriptors:  'Bioaccumulation,  'Ecotoxicology, 
'Experimental  design,  'Mercury,  'Path  of  pollut- 
ants, 'Toxicology,  'Water  pollution  effects,  Carp, 
Macrophytes,  Mayflies,  Model  studies,  Toxicity. 

Ecotoxicology  is  a  recent  scientific  discipline  based 
on  the  study  of  modifications  in  ecosystems  which 
undergo  long-term  or  short-term  disruptions.  Re- 
search methodologies  in  the  field  of  ecotoxicology, 
devised  and  developed  in  the  laboratory  are  illus- 
trated using  mercury  compounds  as  an  example. 
The  first  stage  of  the  research  program  is  based  on 
devising  and  setting  up  linear  transfer  models:  ex- 
perimental trophic  chains.  The  work  consists  of 
taking  into  account  the  three  fundamental  concerns 
of  ecotoxicology:  abiotic  factors,  biotic  factors, 
and  contamination  factors.  Analysis  of  the  actions 
and  interactions  of  the  factors  selected,  whether 
controlled  (parameters)  or  measured,  was  carried 
out  using  factorial  experimental  designs.  To  quanti- 
fy the  accumulation  of  Hg  compounds  in  the  main 
compartments  and  subcompartments  of  experimen- 
tal systems  (concentration  and  content),  total  Hg 
was  measured  in  samples  taken  from  the  different 
levels  of  analysis  (water,  sediment,  organisms, 
organs).  Particular  attention  is  paid  to  each  stage  in 
the  development  of  the  methodology,  from  decid- 
ing on  the  direction  of  the  research  to  the  analysis 
and  interpretation  of  the  results.  The  development 
of  this  research  program  is  based  on  a  process  of 
progressive  complexation.  During  the  first  phase, 
which  was  essentially  methodological,  a  three- 
compartment  experimental  system  was  used- 
water,  natural  sediment,  and  rooted  macrophytes- 
which  enabled  the  consideration  of  a  fairly  large 
number  of  abiotic  and  contamination  factors  (tem- 
perature, length  of  light  period  and  light  intensity, 
pH,  mercury  chemical  forms,  contamination 
sources,  and  concentrations).  The  aim  was  to  in- 
crease and  diversify  the  biological  component  of 
the  experimental  system  in  order  to  analyze  the 
effect  of  interspecific  relations  on  the  processes  of 
bioaccumulation  and  trophic  transfer.  Despite  this 
very  high  degree  of  reductionism,  with  regard  to 
the  complexity  of  the  ecosystems,  when  such 
methodologies  are  put  into  action  on  the  laborato- 
ry scale  and  the  results  interpreted,  one  should  not 
minimize  the  difficulties  encountered,  the  limita- 
tions on  their  use  and  the  problems  of  extrapolat- 
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ing  the  conclusions  formulated.   (See  also  W90- 

07537)  (Lantz-PTT) 

W90-07538 


MATHEMATICAL  MODELS  FOR  PREDICT- 
ING THE  FATE  OF  CONTAMINANTS  IN 
FRESHWATER  ECOSYSTEMS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
E.  Halfon. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  II.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1989.  p  257-274,  11  fig, 
35  ref. 

Descriptors:  'Ecosystems,  'Fate  of  pollutants, 
•Lake  St  Clair,  'Mathematical  models,  *ModeI 
studies,  Artificial  intelligence,  Decision  making, 
Detroit  River,  Expert  systems,  Management  plan- 
ning, Perchloroethylene. 

Mathematical  models  are  usually  built  for  two 
main  purposes,  to  improve  understanding  of  the 
problems  at  hand  and  to  predict  the  fate  of  toxic 
contaminants  once  they  enter  the  environment. 
Building  models  for  ecological  management  is  not 
an  easy  task.  While  there  is  often  a  plethora  of  data 
that  is  peripheral  to  the  problem,  there  tends  to  be 
a  conspicuous  lack  of  really  useful  data.  For  exam- 
ple, to  model  the  fate  of  toxic  contaminants  in 
Lake  St.  Clair,  the  need  is  for  data  collected  in  lake 
water  during  different  seasons  and  under  different 
hydrological  conditions;  one-time  surveys  are  not 
enough  either  from  a  modeling  point  of  view  or 
from  an  empirical  point  of  view  since  they  do  not 
provide  enough  information  to  lead  to  a  theory  of 
contaminant  behavior.  In  the  case  of  perchloroeth- 
ylene (PERC)  in  Lake  St.  Clair,  even  if  concentra- 
tion data  to  compare  with  model  simulations  had 
not  been  available,  the  model  simulations  provided 
insight  in  the  behavior  of  PERC  in  the  system. 
During  the  field  programs  of  1984  and  1985,  no 
field  measurements  of  PERC  losses  through  vola- 
tilization or  sedimentation  were  performed,  thus  a 
verification  of  the  model  predictions  through  a 
program  of  field  observations  or  independent  esti- 
mates of  PERC  volatilization  is  essential.  This 
observation  is  valid  for  any  fate  model  to  be  used 
in  the  St.  Clair-Detroit  River  System;  at  present 
the  model  is  only  prognostic  and  could  be  used  to 
estimate  contaminant  pathways.  The  recognition  of 
model  uncertainty  was  a  significant  development. 
The  artificial  intelligence  methods  of  decision 
trees,  decision  tables,  and  expert  systems  based  on 
if-then  rules  can  be  used  to  analyze  the  problem  of 
licensing  new  contaminants  when  industry  does 
not  provide  much  chemical  information  on  its 
properties.  Although  very  large  expert  systems 
have  been  successfully  built  and  used  in  other 
fields  (for  example,  avionics  in  airplanes  and  medi- 
cal diagnostic  systems),  the  idea  of  using  an  expert 
system  in  environmental  management  is  novel  and 
relatively  untested.  It  offers  a  mechanism  that  cap- 
tures and  organizes  the  type  of  information  scien- 
tists are  accustomed  to  using.  (See  also  W90-07537) 
(Lantz-PTT) 
W90-07546 


METHANOGENESIS  AND  SULFATE  REDUC- 
TION IN  TIMBER  AND  DRAINAGE  WATER 
FROM  A  GOLD  MINE. 

National    Inst,    for    Water    Research,    Congella 

(South  Africa).  Natal  Regional  Lab. 

L.  D.  Abraham,  K.  Westlake,  R.  I.  Mackie,  J.  F. 

Putterill,  and  A.  A.  Baecker. 

Geomicrobiology  Journal  GEJODG,  Vol.  7,  No. 

3,  p  167-183,  1989.  5  fig,  5  tab,  30  ref. 

Descriptors:  'Air  pollution  sources,  'Methane  bac- 
teria, 'Methanogenesis,  'Mine  drainage,  'Sulfates, 
Bacterial  analysis,  Drainage  water,  Gold  mining, 
Model  studies. 

Biogenesis  of  methane  in  the  heartwood  of  dis- 
eased trees  has  been  shown,  but  never  in  timber  in 
service.  Studies  were  undertaken  to  establish 
whether  methanogens  and  sulfate-reducers  were 
present  in  wooden  pit  props  and  drainage  water 
from  underground  sites  in  a  gold  mine.  The  pre- 
dominant methanogen  in  the  mine  ecosystem  was 
tentatively  identified  as  Methanobacterium  bryan- 


tii.  The  sulfate-reducers  comprised  Desulfovibrio 
desulfotomaculum  antarcticum.  Most  probable 
numbers  (MPN)  of  bacteria  indicated  that  350,000 
methanogenic  and  7,900  sulfate-reducing  bacteria 
are  present  per  milliliter  of  stagnant  drainage 
water.  MPN  values  per  gram  of  timber  were  lower 
for  methanogens  but  comparable  for  sulfate-reduc- 
ers. Laboratory  model  systems  predicted  a  maxi- 
mum rate  of  methanogenesis  of  2.3  ml  methane  per 
gram  of  wood  per  day;  however,  rates  would 
never  attain  this  value  because  of  nutrient  limita- 
tions and  environmental  restrictions.  Analysis  of 
gas  samples  extracted  from  sealed  areas  of  the  gold 
mine  verified  the  presence  of  methane.  (Author's 
abstract) 
W90-07570 


HYDRAULIC  CHARACTERISTICS  OF  MUNIC- 
IPAL REFUSE. 

Converse  Consultants  East,  Caldwell,  NJ. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-07594 


AGRICULTURAL  CHEMICALS  AND  GROUND 
WATER  QUALITY -ISSUES  AND  CHAL- 
LENGES. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geology. 
H.  Bouwer. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  10,  No.  1,  p  71-79,  Winter  1990.  1  fig,  51  ref. 

Descriptors:  'Agricultural  chemicals,  'Agricultur- 
al runoff,  'Groundwater  quality,  'Nonpoint  pollu- 
tion sources,  'Regulations,  Agricultural  practices, 
Groundwater  pollution,  Legislation,  Nitrates,  Pes- 
ticides, Public  policy,  Water  pollution  control. 

Anthropogenic  agricultural  chemicals  of  concern 
in  groundwater  include  nitrates  and  pesticides.  In- 
creased legislation  and  regluation  of  contaminant 
leels  in  groundwater  can  be  expected.  Groundwat- 
er contamination  should  be  prevented  from  getting 
worse,  but  more  research  is  necessary  so  as  to  base 
regulations  on  sound  criteria,  health  effects  and 
acceptable  risks  must  be  better  formulated,  more 
research  on  chemical  movement  in  the  vadose 
zone  is  necessary  for  accurate  predictive  modeling 
of  pesticide  transport  to  groundwater.  Best  man- 
agement practices  need  to  be  developed  so  that 
farmers  will  be  able  to  farm  profitably  while  com- 
plying with  regulations  for  maximum  contaminant 
levels  in  underlying  groundwater,  people  from  all 
concerned  disciplines,  citizens'  groups,  and  policy- 
makers need  to  work  together  to  develop  realistic 
regulatory  policies  and  management  practices  that 
will  effectively  protect  public  health  while  ensur- 
ing a  viable  and  sustainable  agriculture.  (Author's 
abstract) 
W90-O7598 


MODELING  MANAGEMENT  PRACTICE  EF- 
FECTS ON  PESTICIDE  MOVEMENT  TO 
GROUND  WATER. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

L.  L.  Shoemaker,  W.  L.  Magette,  and  A. 
Shirmohammadi. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  10,  No.  1,  p  109-115,  Winter  1990.  1  tab,  34 
ref. 

Descriptors:  'Agricultural  chemicals,  'Ground- 
water pollution,  'Model  studies,  'Nonpoint  pollu- 
tion sources,  'Path  of  pollutants,  'Pesticides, 
•Water  pollution  control,  Aeration  zone,  Farm 
wastes,  GLEAMS  model,  PRZM  model. 

Awareness  that  pollution  can  be  caused  by  agricul- 
tural practices  has  grown  over  the  last  two  dec- 
ades. Originally,  concerns  about  agricultural  non- 
point  source  pollution  focused  on  reducing  the 
impacts  of  agricultural  practices  on  surface  waters, 
such  as  eutrophication  of  lakes  and  estuaries.  The 
assessment  of  agricultural  impacts  on  water  quality 
are  now  being  redirected  to  include  both  ground- 
water and  surface  water.  Mathematical  models 
have  enhanced  the  ability  of  scientists  to  evaluate 
these  impacts.  A  variety  of  public  domain  models 
are  available  that  can  aid  in  evaluating  the  effects 
of  managerial  activities  on  pesticide  movement  to 


groundwater.  Chemical  Movement  in  Soil; 
Groundwater  Loading  Effects  of  Agricultural 
Management  Systems  (GLEAMS);  Leaching  Esti- 
mation and  Chemistry  Model-Pesticides;  Method 
of  Underground  Solute  Evaluation,  Pesticide  Ana- 
lytical Model;  Pesticide  Root  Zone  Model 
(PRZM);  and  Seasonal  Soil  Compartment  Model. 
Unfortunately,  none  of  these  models  can  adequate- 
ly model  the  unsaturated  zone.  PRZM  is  currently 
the  only  model  available  that  can  assess  manage- 
ment practices  for  pesticides  and  route  those  pesti- 
cides to  groundwater.  However,  PRZM  is  rela- 
tively insensitive  to  surface  layer  variations  as 
compared  to  GLEAMS,  and  therefore  cannot  sim- 
ulate as  accurately  the  seasonal  variation  of  man- 
agement practices.  GLEAMS,  unfortunately,  does 
not  route  water  and  chemicals  from  the  bottom  of 
the  root  zone  to  groundwater.  Further  research  to 
address  these  deficiencies  in  both  PRZM  and 
GLEAMS  would  increase  the  reliability  of  these 
models  in  predicting  managerial  impacts  on  the 
transmission  of  pesticides  to  groundwater.  (Tap- 
pert-PTT) 
W90-07602 


ASSESSMENT  OF  PESTICIDES  IN  UPSTATE 
NEW  YORK  GROUND  WATER:  RESULTS  OF 
A  1985-1987  SAMPLING  SURVEY. 

New  York  State  Water  Resources  Research  Inst., 

Ithaca. 

M.  J.  Walker,  and  K.  S.  Porter. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  10,  No.  1,  p  116-126,  Winter  1990.  6  fig,  7  tab, 

43  ref. 

Descriptors:  'Agricultural  chemicals,  'Ground- 
water pollution,  'New  York,  'Path  of  pollutants, 
'Pesticides,  Alachlor,  Atrazine,  Carbaryl,  Carbo- 
furan,  Cyanizine,  Groundwater  quality,  Metolach- 
lor,  Monitoring,  Simazine. 

The  New  York  State  Water  Resources  Institute  at 
Cornell  University  undertook  a  two-year  sampling 
survey  of  pesticides  in  groundwater  beginning  in 
1985.  The  survey  focused  on  areas  where  combina- 
tions of  agricultural  pesticide  use,  soil  texture,  and 
groundwater  occurrence  seemed  likely  to  lead  to 
leaching.  The  sampling  survey  included  samples 
from  four  types  of  sampling  points:  (1)  monitoring 
wells;  (2)  existing  water  supply  wells;  (3)  test  holes; 
and  (4)  tile  drains.  The  monitoring  wells  were 
sampled  several  times  during  the  project  in  an 
attempt  to  characterize  temporal  changes  in 
groundwater  quality  corresponding  with  seasonal 
changes  in  groundwater  levels.  Pesticides  studied 
for  this  project  were  atrazine,  alachlor,  cyanizine, 
metolachlor,  carbaryl,  carbofuran  (and  a  metabo- 
lite, 3-hydroxy  carbofuran),  and  simazine.  The  re- 
sults of  the  survey  did  not  reveal  the  expected 
levels  of  pesticides.  Pesticide  residues  were  detect- 
ed in  six  samples  collected  at  four  of  the  thirty  sites 
tested.  The  three  pesticides  detected  were  atrazine, 
simazine,  and  3-hydroxy  carbofuran.  One  sample 
had  a  concentration  of  atrazine  equal  to  the  current 
federal  health  advisory  for  long-term  exposure  (3 
parts  per  billion).  All  other  detections  were  be- 
tween detection  limits  of  the  analytical  method  and 
the  health  advisory  limit.  The  lack  of  detection 
may  be  due  to  the  insensitivity  of  the  analytical 
method  and  the  method  of  crop  rotation  noted  at 
the  sample  sites.  (Tappert-PTT) 
W90-07603 


NATIONAL  EVALUATION  OF  THE  LEACH- 
ING POTENTIAL  OF  ALDICARB.  PART  2.  AN 
EVALUATION  OF  GROUND  WATER  MONI- 
TORING DATA. 

Environmental   Protection   Agency,   Washington, 

DC. 

M.  N.  Lorber,  S.  Z.  Cohen,  and  G.  D. 

DeBuchananne. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  10,  No.  1,  p  127-141,  Winter  1990.  2  tab,  45 

ref. 

Descriptors:  'Aldicarb,  'Groundwater  pollution, 
•Leaching,  'Monitoring,  'Path  of  pollutants,  'Pes- 
ticides, Agricultural  chemicals,  Agricultural 
runoff,  Carbamate  pesticides,  Groundwater  qual- 
ity, Water  pollution  sources. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Aldicarb  was  first  found  in  groundwater  in  Suffolk 
County,  New  York,  in  the  late  1970's.  Since  then, 
there  has  been  a  substantial  amount  of  monitoring 
associated  with  aldicarb  use  on  potatoes  nationally 
and  on  citrus  in  Florida.  A  study  to  identify  areas 
of  the  United  States  where  aldicarb  is  likely  to 
leach  into  groundwater  included  the  results  of 
50,000  groundwater  samples,  of  which  32%  are 
positive  and  13%  exceed  the  EPA  Health  Adviso- 
ry Level  of  10  ppb.  Positive  findings  are  reported 
for  61  counties  in  19  states,  and  findings  above  10 
ppb  are  reported  for  31  counties  in  1 1  states.  Moni- 
toring data  associated  with  the  use  of  aldicarb  on 
potatoes  in  the  Northeast  and  upper  Midwest  dem- 
onstrate the  potential  for  aldicarb  to  impact 
groundwater  near  potato-use  sites.  In  contrast,  data 
for  potato-use  sites  in  the  Northwest  and  Florida 
show  negative  results.  Sampling  near  cotton  use  in 
the  South  and  Southwest  showed  negative  find- 
ings, while  a  small  number  of  positives  were  found 
in  North  Carolina  and  South  Carolina.  Limited 
monitoring  associated  with  peanuts  showed  gener- 
ally negative  results,  with  trace  positives  found  in 
Georgia.  Sampling  from  monitoring  wells  in  the 
shallow  groundwater  aquifer  beneath  and  down- 
gradient  of  citrus  sites  in  Florida  showed  both  a 
high  frequency  and  a  high  concentration  of  aldi- 
carb, with  one  finding  above  1000  ppb  and  numer- 
ous findings  above  100  ppb.  However,  only  2%  of 
over  1200  samples  collected  from  domestic  drink- 
ing wells  located  near  citrus  fields,  with  histories 
of  aldicarb  usage,  contained  residues  of  aldicarb 
and  no  positives  were  found  in  800  samples  from 
deep  public  drinking  water  wells  in  counties  with 
high  citrus  acreage  and  aldicarb  usage.  (Tappert- 
PTT) 
W90-07604 


ACCOUNTING  FOR  TEMPORAL  VARI- 
ATIONS IN  LARGE-SCALE  RETROSPECTIVE 
STUDIES  OF  AGRICULTURAL  CHEMICALS 
IN  GROUND  WATER. 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC.  Hydrogeology  Dept. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-07605 


PESTICIDE  CONTAMINATION  OF  GROUND 
WATER  ARTIFICIALLY  RECHARGED  BY 
FARMLAND  RUNOFF. 

Nebraska  Univ.,  Lincoln.  Inst,  of  Agriculture  and 

Natural  Resources. 

M.  E.  Exner. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  10,  No.  1,  p  147-159,  Winter  1990.  5  fig,  3  tab, 

14  ref. 

Descriptors:  *Artificial  recharge,  'Groundwater 
pollution,  *Path  of  pollutants,  'Pesticides,  Agricul- 
tural chemicals,  Agricultural  runoff,  Alachlor, 
Aquifers,  Atrazine,  Cyanazine,  Groundwater  qual- 
ity, Groundwater  recharge. 

In  many  western  states  where  withdrawal  of 
groundwater  has  reduced  the  quantity  of  available 
groundwater,  surface  water  is  retained  to  recharge 
the  aquifer.  When  the  recharge  structures  are  sited 
in  agricultural  areas,  there  is  the  potential  for  agri- 
chemicals  present  in  runoff  to  infiltrate  to  the 
underlying  aquifer  with  the  recharge  water.  Atra- 
zine, cyanazine,  alachlor,  and  metolachlor  in  the 
surface  water  of  a  recharge  structure  which  im- 
pounds runoff  from  row-cropped  farmland  in  Ne- 
braska, are  transported  with  seepage  to  the  shallow 
groundwater  flow  system  and  to  the  locally  con- 
fined regional  aquifer.  All  wells  in  the  shallow 
flow  system  and  in  the  regional  flow  system  im- 
pacted by  seepage  from  the  structure  had  detecta- 
ble concentrations  of  at  least  one  of  the  four  pesti- 
cides. The  detectable  concentrations  of  cyanazine, 
alachlor,  and  metolachlor  in  the  flow  systems 
ranged  from  0.1  to  0.9  ppb.  These  concentrations 
were  an  order  of  magnitude  lower  than  those  in 
the  surface  water.  Concentrations  in  the  regional 
aquifer  clustered  at  the  lower  end  of  this  concen- 
tration range.  These  three  pesticides  were  not  de- 
tected in  the  baseline  study  of  the  regional  aquifer. 
Unlike  alachlor,  cyanazine,  and  metolachlor,  atra- 
zine was  always  present  in  the  wells  impacted  by 
seepage  from  the  recharge  structure.  In  the  shal- 
low flow  system,  concentrations  ranged  from  0.3 


to  8.8  ppb  and  from  0.1  to  2.5  ppb  in  the  regional 
aquifer.   The  average  of  the  detectable  atrazine 
concentrations  in  the  baseline  study  was  0.04  +/- 
0.005  ppb.  (Author's  abstract) 
W90-07606 


GROUND  WATER  MONITORING  STUDY  FOR 
PESTICIDES  AND  NITRATES  ASSOCIATED 
WITH  GOLF  COURSES  ON  CAPE  COD. 

Biospherics,  Inc.,  Beltsville,  MD. 

S.  Z.  Cohen,  S.  Nickerson,  R.  Maxey,  A.  Dupuy, 

and  J.  A.  Senita. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  10,  No.  1,  p  160-173,  Winter  1990.  3  fig,  8  tab, 

36  ref. 

Descriptors:  'Chlordane,  *Golf  courses,  "Ground- 
water pollution,  *  Network  design,  'Nitrates,  *Path 
of  pollutants,  'Pesticides,  Cape  Cod,  Fertilizers, 
Massachusetts,  Nitrogen,  Sampling. 

The  scientific  community  began  to  emphasize  the 
study  of  nitrates  in  groundwater  as  a  result  of 
fertilization  in  the  mid  to  late  1970s.  By  the  mid 
1980s,  tens  of  thousands  of  wells  were  found  to 
contain  elevated  nitrate  concentrations  and  detect- 
able concentrations  of  pesticides.  Few,  if  any,  of 
the  data  were  collected  from  wells  associated  with 
the  nations's  13,000  golf  courses.  Pesticides  and 
fertilizers  are  applied  to  golf  courses,  often  at  high 
rates,  on  greens  and  tees.  Several  governmental 
agencies  and  golf  course  superintendents  on  Cape 
Cod  collaborated  on  a  study  of  the  impact  of  golf 
course  turf  management  on  groundwater  quality. 
Nineteen  monitoring  wells  were  installed  upgra- 
dient  and  in  greens,  tees,  and  fairways  on  four  golf 
courses.  Selected  soil  core  samples  were  collected 
and  analyzed.  Four  to  six  rounds  of  groundwater 
samples  were  collected  over  one  and  a  half  years 
and  analyzed  for  17  pesticides  and  related  chemi- 
cals; nitrate-N  samples  were  collected  at  least 
monthly.  Seven  of  the  17  chemicals  were  never 
detected.  The  most  frequently  detected  chemical- 
dichlorobenzoic  acid-probably  had  been  an  impu- 
rity in  herbicide  formulations.  Chlordane  was  de- 
tected in  several  wells  at  concentrations  exceeding 
the  health  advisory  level,  perhaps  due  either  to 
repeated  heavy  applications  coupled  with  preferen- 
tial flow  of  the  bound/particulate  phase  and/or 
cross  contamination  during  well  installation.  The 
results  show  no  cause  for  concern  about  use  of 
these  currently  registered  pesticides.  Nitrate-N 
concentrations  were  generally  below  the  10  ppm 
federal  maximum  contaminant  level,  with  some 
exceptions.  Overall,  nitrate-N  concentrations  de- 
creased in  response  to  lower  application  rates  and 
the  use  of  slow-release  fertilizer  formulations.  (Au- 
thor's abstract) 
W90-07607 


ASSESSMENT  OF  GROUNDWATER  CON- 
TAMINATION RESULTING  FROM  A  MAJOR 
ACCIDENT  IN  LAND  NUCLEAR  POWER 
PLANTS  (LNPP),  I:  CONCEPTS  AND  METH- 
ODOLOGY. 

TAHAL- Water  Planning  for  Israel  Ltd.,  Tel- Aviv. 
A.  Mercado. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
5,  No.   1,  p  33-41,  December  1989.  2  tab,  7  ref. 

Descriptors:  'Groundwater  pollution,  'Nuclear 
accidents,  'Nuclear  powerplants,  'Radioactive 
wastes,  'Water  pollution  sources,  Dispersion,  Nu- 
clear engineering,  Nuclear  reactors,  Path  of  pollut- 
ants, Radioisotopes. 

Major  accidents  in  Land  Nuclear  Power  Plants 
(LNPP)  resulting  in  the  release  of  fission  products 
into  aquifers  and  streams  are  considered  to  be  of 
extremely  low  probability.  Nevertheless,  hydrolo- 
gical  site  suitability  for  the  construction  of  an 
LNPP  needs  to  be  examined  on  the  basis  of  poten- 
tial groundwater  contamination  associated  with 
major  hypothetical  accidents  of  reasonable  proba- 
bility. The  protection  of  groundwater  resources 
from  accidental  radioactive  releases  is  based  upon 
the  combination  of  several  complementary  bar- 
riers, including  engineering  features,  geohydrologi- 
cal  parameters,  and  remedial  action  plans.  Loss  of 
Coolant  Accident  is  considered  here  as  the  Maxi- 
mum Design  Basis  Event  in  nuclear  power  plants. 


Two  alternative  nuclide  paths,  resulting  in  ground- 
water contamination  are  considered  :(a)  core  pene- 
tration through  the  basement,  bringing  possibly  a 
major  part  of  the  nuclide  inventory  of  the  reactor 
into  direct  contact  with  underlying  groundwaters; 
or  alternatively  (b)  major  nuclide  releases  to  the 
atmosphere,  resulting  in  their  wide  spread  as  fall- 
out, endangering  the  exploitability  of  underlying 
aquifers  over  large  areas.  These  are  referred  to 
commonly  as  point-source  and  diffused-source 
contamination.  Contamination  analyses,  related  to 
the  point-source  scenario,  are  derived  according  to 
known  analytical  solutions  of  the  convection-dis- 
persion differential  equation  for  absorbable  and 
decaying  species.  Processes  of  concern  include  the 
downstream  distribution  of  released  nuclide  con- 
centration, breakthrough  curves  at  a  given  station- 
ary point,  definition  of  the  extent  of  the  contami- 
nated area,  and  pollution  duration  at  a  given  point. 
(See  also  W90-07617)  (Tappert-PTT) 
W9O-07616 


ASSESSMENT  OF  GROUNDWATER  CON- 
TAMINATION RESULTING  FROM  A  MAJOR 
ACCIDENT  IN  LAND  NUCLEAR  POWER 
PLANTS  (LNPP),  II:  EVALUATION  OF  A 
MELT-THROUGH  EVENT. 
TAHAL- Water  Planning  for  Israel  Ltd.,  Tel-Aviv. 
A.  Mercado. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
5,  No.  1,  p  43-66,  December  1989.  12  fig,  4  tab,  16 
ref. 

Descriptors:  'Groundwater  pollution,  'Nuclear 
accidents,  'Nuclear  powerplants,  'Path  of  pollut- 
ants, 'Radioactive  wastes,  Antimony  radioiso- 
topes, Convection,  Iodine  radioisotopes,  Nuclear 
engineering,  Nuclear  reactors,  Plutonium  radioiso- 
topes, Radioisotopes,  Rubidium  radioisotopes, 
Strontium  radioisotopes,  Tritium. 

Contamination  assessment  methodology  for  a 
point-source  scenario  is  presented  for  calcareous 
sand  and  sandstone  aquifers.  Contamination  predic- 
tions were  derived  according  to  two  major 
approaches:(a)  conservative,  associated  commonly 
with  risk  analyses,  where  parameter  values  are 
chosen  to  yield  reasonably  maximum  predictions; 
and  (b)  a  probabilistic  presentation  of  contamina- 
tion hazards,  providing  the  basis  for  making  deci- 
sions according  to  a  given  acceptable  risk  level. 
Simulated  contamination  patterns  indicate  that  H3 
(tritium)  and  1129,  both  presumably  geochemically 
inert  species,  have  the  largest  downstream  pollu- 
tion range;  they  are  followed  by  Sr90,  Sbl25, 
Rul06  and  Pu238,  whose  magnitude  of  interaction 
with  aquifer  rocks  under  field  conditions  is  still 
poorly  documented.  Since  the  overall  hazard  range 
is  dictated  in  this  case  by  geochemically  inert 
species,  this  information  gap  seems  to  be  here  of 
secondary  importance.  Sensitivity  analyses  of  com- 
puted pollution  ranges  shows  relatively  low  sensi- 
tivity to  possible  variations  of  nuclides  inventory, 
dispersivity  and  effective  thickness  of  aquifer  for- 
mations, and  high  sensitivity  to  possible  variations 
of  the  assumed  true  downstream  velocities  of  re- 
leased nuclides.  Some  possible  means  to  reduce  the 
potential  groundwater  pollution  range  of  nuclear 
power  plants  include  recovery  operations  by 
pumpage  and  retainment  of  Sr  near  the  reactor. 
(See  also  W90-07616)  (Author's  abstract) 
W90-07617 


EXPERIMENTAL  OBSERVATIONS  OF  MUL- 
TIPHASE FLOW  IN  HETEROGENEOUS 
POROUS  MEDIA. 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
B.  H.  Kueper,  W.  Abbott,  and  G.  Farquhar. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
5,  No.  1,  p  83-95,  December  1989.  11  fig,  2  tab,  21 
ref.  Ontario  Ministry  of  the  Environment  Grant 
No.  334PL. 

Descriptors:  'Groundwater  movement,  'Hetero- 
geneity, 'Multiphase  flow,  'Organic  solvents, 
•Path  of  pollutants,  'Porous  media,  Capillary  con- 
ductivity, Chlorinated  hydrocarbons,  Porosity, 
Solvents,  Tetrachloroethylene. 
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In  recent  years,  contamination  of  groundwater  by 
dense,  non-aqueous  phase  liquids  has  become  an 
increasingly  common  occurrence.  Chlorinated  sol- 
vents are  of  particular  concern;  because  they  are 
immiscible,  surface  tension  causes  the  contaminant 
to  be  quite  sensitive  to  porous  media  heterogene- 
ity. A  parallel-plate,  heterogeneous,  sand-pack  cell 
was  constructed  to  study  the  effects  of  porous 
media  heterogeneity  on  the  displacement  of  water 
by  a  dense  immiscible  phase,  organic  solvent.  Te- 
trachloroethylene-water  drainage  capillary-pres- 
sure—saturation curves  were  measured  for  each  of 
four  sands  used  to  create  various  lenses  within  the 
cell.  The  curves  were  fitted  with  the  Brooks-Corey 
capillary-pressure-saturation  function  using  a  non- 
linear least-squares  fitting  routine.  Tetrachloroeth- 
ylene  was  injected  under  constant  head  conditions 
into  the  tip  of  the  initially  static,  water-saturated 
cell.  The  tetrachloroethylene  behavior  in  the  sand 
pack  illustrated  several  key  features  of  multiphase 
flow  in  heterogeneous  porous  media  and  demon- 
strated the  critical  role  played  by  the  capillary 
characteristics  of  the  four  sands  employed.  Even 
small  differences  in  capillary  characteristics  of  the 
porous  media  can  bring  about  significant  lateral 
flow  of  a  nonwetting  liquid.  (Tappert-PTT) 
W90-07619 


LOADING  FUNCTIONS  FOR  PESTICIDE 
RUNOFF. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
W.  Li,  D.  E.  Merril,  and  D.  A.  Haith. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  62,  No.  1,  p  16-26,  January/Febru- 
ary 1990.  1  fig,  10  tab,  28  ref. 

Descriptors:  'Agricultural  runoff,  'Mathematical 
models,  'Model  studies,  'Nonpoint  pollution 
sources,  'Path  of  pollutants,  'Pesticides,  'Regres- 
sion analysis,  'Soil  erosion,  'Water  pollution 
sources,  Agricultural  chemicals,  Erosion  rates, 
Pollution  load,  Rainfall-runoff  relationships. 

Nonpoint  pollution  from  agricultural  runoff  is  a 
major  water  quality  problem  in  many  regions  of 
the  U.S.  Pesticide  runoff  is  one  of  the  most  serious 
consequences  of  the  use  of  agricultural  chemicals. 
Two  simple  models  or  loading  functions  were  de- 
veloped for  estimating  mean  annual  pesticide  loads 
in  surface  runoff.  The  loading  functions  are  regres- 
sion equations  derived  from  100-year  simulation 
runs  of  a  daily  pesticide  runoff  model.  Loading 
functions  for  nonpoint  source  pollutants  are  alter- 
natives to  more  complex  simulation  models.  The 
daily  pesticide  model  has  separate  components  for 
hydrology,  soil  chemistry,  and  weather.  Input  pa- 
rameters include  runoff  curve  numbers,  parameters 
for  the  Universal  Soil  Loss  Equation,  pesticide 
half-life  and  adsorption  coefficient,  soil  bulk  densi- 
ty, available  water  capacity,  and  mean  monthly 
precipitation  and  temperature.  Conditions  were 
modeled  for  12  locations  in  the  eastern  U.S.  The 
various  combinations  of  conditions  produced  a 
total  of  1,920  different  cases.  Regression  Model  A 
explains  71  to  94%  of  pesticide  runoff  variations 
and  requires  only  mean  annual  soil  erosion  to  esti- 
mate pesticide  runoff.  Model  B  explains  85  to  96% 
of  pesticide  runoff  variations  and  requires  both 
mean  annual  soil  erosion  and  surface  runoff 
volume  during  the  month  of  pesticide  application. 
To  facilitate  applications  of  the  loading  functions, 
halt-iives  and  partition  coefficients  are  provided 
for  49  pesticides.  Mean  annual  erosivities  and 
monthly  runoff  are  provided  for  27  locations  in  the 
eastern  and  central  U.S.  (Tappert-PTT) 
W90-O7622 


EVALUATION  OF  VOLATILIZATION  BY  OR- 
GANIC CHEMICALS  RESIDING  BELOW  THE 
SOIL  SURFACE. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

W.  A.  Jury,  D.  Russo,  G.  Streile,  and  H.  E.  Abd. 
Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  1,  p  13-20,  January  1990.  4  fig,  5  tab,  14  ref,  2 
append. 

Descriptors:  'Air  pollution,  'Mathematical 
models,  'Path  of  pollutants,  'Soil  chemistry,  'Soil 
gases,    'Vapor   pressure,   'Volatile   organic   com- 


pounds, 'Volatility,  Groundwater  pollution,  Mass 
transport,  Soil  surfaces. 

Although  volatile  organic  compounds  located  in 
buried  waste  repositories  or  distributed  through 
the  unsaturated  soil  zone  have  the  potential  to 
migrate  to  the  atmosphere  by  vapor  diffusion,  little 
attention  has  been  paid  in  the  past  to  estimating  the 
importance  of  volatilization  losses.  A  screening 
model  used  to  evaluate  the  relative  volatilization 
losses  of  a  number  of  organic  compounds  under 
standard  soil  conditions  may  provide  information 
important  to  planning  the  remediation  of  hazard- 
ous waste  sites.  The  model  is  an  analytic  solution 
to  the  problem  wherein  the  organic  chemical  is 
located  at  time  zero  at  uniform  concentration  in  a 
finite  layer  of  soil  covered  by  a  layer  of  soil  devoid 
of  chemical.  The  compound  is  assumed  to  move  by 
vapor  or  liquid  diffusion  and  by  mass  flow  under 
the  influence  of  steady  upward  or  zero  water  flow 
while  undergoing  first-order  degradation  and 
linear  equilibrium  adsorption.  Loss  to  the  atmos- 
phere is  governed  by  vapor  diffusion  through  a 
stagnant  air  boundary  layer.  Calculations  were  per- 
formed on  35  organic  compounds  in  two  model 
soils  with  properties  characteristic  of  sandy  and 
clayey  soil.  The  model  identifies  those  compounds 
with  high  potential  for  loss  during  1  year  after 
incorporation  under  100  cm  of  soil  cover  and  also 
is  used  to  calculate  the  minimum  soil  cover  thick- 
ness required  to  reduce  volatilization  losses  to  in- 
significant levels  during  the  lifetime  of  the  com- 
pound in  the  soil.  From  the  latter  calculation  it  was 
determined  that  certain  compounds  e.g.  dichloro- 
difluoromethane  may  volatilize  from  deep  subsur- 
face locations  or  even  groundwater  unless  the  soil 
surface  is  sealed  to  prevent  gas  migration.  (Au- 
thor's abstract) 
W90-07635 


KINETICALLY  INFLUENCED  TERMS  FOR 
SOLUTE  TRANSPORT  AFFECTED  BY  HETER- 
OGENEOUS AND  HOMOGENEOUS  CLASSI- 
CAL REACTIONS. 

Geological  Survey,  Menlo  Park,  CA. 

J.  M.  Bahr. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  1,  p  21-34,  January  1990.  6  fig,  2  tab,  24  ref, 

append. 

Descriptors:  'Groundwater  pollution,  'Kinetics, 
'Mathematical  models,  'Model  studies,  'Oxida- 
tion, 'Path  of  pollutants,  'Solute  transport,  Chemi- 
cal precipitation,  Chemical  reactions,  Chemical  re- 
duction. 

Simulation  of  transport  affected  by  heterogeneous 
or  homogeneous  reversible  reactions  requires  a 
choice  between  local  equilibrium-based  and  kinet- 
ics-based models.  The  error  associated  with  the  use 
of  equilibrium-based  models  is  equivalent  to  the 
error  of  neglecting  certain  mathematical  terms  in 
the  governing  kinetics-based  transport  equations. 
Identification  and  evaluation  of  the  kinetically  in- 
fluenced terms  can  therefore  aid  in  the  develop- 
ment of  criteria  for  applicability  of  local  equilibri- 
um-based transport  models.  A  four-step  derivation 
procedure,  previously  presented  for  cases  of  trans- 
port affected  by  surface  reactions,  was  applied  to 
transport  problems  involving  homogeneous  reac- 
tions (solution  phase  complex  formation  or  oxida- 
tion-reduction) and/or  precipitation-dissolution  re- 
actions. Derivations  for  these  classes  of  reactions 
illustrate  the  manner  in  which  mathematical  differ- 
ences between  reaction  classes  are  reflected  in  the 
mathematical  derivation  procedures  required  to 
identify  kinetically  influenced  terms.  Simulation 
results  for  a  case  of  transport  affected  by  a  single 
solution  phase  complexation  reaction  and  for  a 
case  of  transport  affected  by  a  precipitation-disso- 
lution reaction  demonstrate  the  nature  of  depar- 
tures from  equilibrium-controlled  transport,  as  well 
as  the  use  of  kinetically  influenced  terms  in  deter- 
mining criteria  for  the  applicability  of  the  local 
equilibrium  assumption.  A  final  derivation  for  a 
multireaction  problem  demonstrates  the  applica- 
tion of  the  generalized  procedure  to  a  case  of 
transport  affected  by  reactions  of  several  classes. 
(Author's  abstract) 
W90-07636 


CONTROLLING  MECHANISMS  FOR  STREAM 
WATER  CHEMISTRY  AT  THE  PRISTINE  IN- 
GABEKKEN  SITE  IN  MID-NORWAY:  SOME 
IMPLICATIONS  FOR  ACIDIFICATION 
MODELS. 

Senter  for  Industriforskning,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  2K. 
W90-07639 


INVESTIGATION  OF  RADIAL  DISPERSION- 
CAPACITANCE  SYSTEM  IN  POROUS  MEDIA. 

Phillips  Petroleum  Co.,  Bartlesville,  OK. 

T.  F.  McCoy,  and  B.  G.  Kelkar. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  1,  p  87-98,  January  1990.  13  fig,  3  tab,  20  ref,  3 

append. 

Descriptors:  'Dispersion,  'Finite  difference  meth- 
ods, 'Model  studies,  'Path  of  pollutants,  'Radioac- 
tive tracers,  Mathematical  models,  Numerical  anal- 
ysis, Viscosity. 

The  lack  of  radial  dispersion  experimental  work  is 
probably  due  to  the  complexity  of  mathematically 
representing  the  radial  dispersion  equations  and  the 
difficulty  in  experimentally  obtaining  representa- 
tive radial  concentration  profiles.  However,  disper- 
sion studies  in  a  radial  geometry  are  representative 
of  some  real  world  situations.  Experimental  and 
analytical  studies  were  conducted  to  determine  the 
effect  of  velocity  and  viscosity  ratio  on  dispersivity 
under  radial  flow  conditions.  In  situ  concentration 
profiles  were  obtained  using  technetium  99m 
(m.metastable)  as  a  tracer  in  a  synthetic  core  com- 
posed of  fused  aluminum  oxide.  Early  in  the  study 
it  was  noted  that  capacitance  effects  due  to  dead- 
end pores  played  a  significant  role  in  determining 
the  shape  of  the  experimental  concentration  pro- 
files. A  new  mathematical  approach  that  includes 
capacitance  effects  in  the  analytical  and  numerical 
solutions  was  developed  for  the  radial  dispersion 
system.  A  finite  difference  numerical  model  was 
used  in  conjunction  with  a  Levenburg-Marquardt 
minimization  routine  to  analyze  the  experimental 
data.  Results  indicate  that  dispersivity  is  independ- 
ent of  velocity  for  a  unit  viscosity  ratio.  In  addi- 
tion, dispersivity  was  found  to  be  independent  of 
the  viscosity  ratio  for  viscosity  ratios  less  than  one. 
(Author's  abstract) 
W90-07641 


CONTAMINANT  ACCUMULATION  DURING 
TRANSPORT  THROUGH  POROUS  MEDIA. 

Los  Alamos  National  Lab.,  NM. 

J.  Gruber. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  1,  p  99-107,  January  1990.  5  fig,  2  tab,  59  ref. 

Descriptors:  'Adsorption-desorption,  'Ground- 
water pollution,  'Model  studies,  'Oxides,  'Path  of 
pollutants,  'Pollutants,  'Water  chemistry,  Porous 
media,  Sediment  contamination,  Soil  contamina- 
tion, Solute  transport. 

The  local  processes  that  operate  when  a  fluid 
migrates  while  in  contact  with  a  solid  can  counter- 
act concentration-reducing  transport  processes 
such  as  diffusion  or  dispersion,  and  can  thus  cause 
accumulation  of  contaminants.  When  a  soil,  rock, 
or  sediment  is  exposed  to  changes  of  its  chemical 
environment  by  infiltration  of  water,  the  new 
chemical  composition  propagates  as  a  wave 
through  the  medium.  Adsorbed  contaminants  may 
desorb  behind  the  front  of  this  remobilizing  wave. 
If  the  velocity  of  the  front  is  intermediate  between 
the  contaminant  velocities  upstream  and  down- 
stream of  the  front,  the  remobilized  contaminant 
accumulates  at  the  front.  The  behavior  of  adsor- 
bates  on  oxides  under  these  circumstances  is  of 
particular  interest  because  their  adsorption  proper- 
ties vary  strongly  with  solution  composition.  The 
corresponding  adsorption  model  is  the  surface 
complexation  model.  The  analysis  suggests  that 
contaminant  adsorption  isotherms  are  insufficient 
to  characterize  the  potential  hazard  associated  with 
a  contaminated  soil  or  sediment.  The  additional 
data  needed  are  the  velocities  of  the  possible  remo- 
bilizing waves.  (Author's  abstract) 
W90-07642 


100 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


STOCHASTIC  MODELING  OF  MACRODIS- 
PERSION  IN  HETEROGENEOUS  POROUS 
MEDIA. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 
Y.  Rubin. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.    1,  p   133-141,  January   1990.   7   fig,   39  ref. 

Descriptors:  'Dispersion,  'Mathematical  models, 
•Model  studies,  *Monte  Carlo  method,  'Path  of 
pollutants,  'Solute  transport,  Groundwater, 
Porous  media,  Stochastic  models,  Tracers. 

The  physical  processes  that  contribute  to  the  trans- 
port of  inert  solutes  are  convection,  molecular 
diffusion,  and  pore-scale  dispersion.  A  stochastic 
method  utilizing  'hard'  data  was  used  for  the  pre- 
diction of  dispersion  processes  of  inert  solutes  oc- 
curring in  heterogeneous  porous  media.  Its  main 
features  are  as  follows:  (1)  The  velocity  field  is 
assumed  to  be  a  space  random  function.  Its  mo- 
ments are  expressed  through  physical  parameters 
of  the  log  transmissivity  and  head  random  fields  by 
linearizing  the  flow  equation.  (2)  The  random  ve- 
locity, being  a  linear  function  of  the  head  and  log 
transmissivity,  which  are  assumed  to  be  jointly 
multivariate  normal  (MVN),  is  thus  also  MVN.  Its 
probability  distribution  function  (pdf)  is  complete- 
ly defined  by  its  first  two  moments.  (3)  The  deriva- 
tion of  the  moments  of  the  velocity  pdf  is  obtained 
by  employing  the  flow  equation.  As  a  result,  the 
employment  of  this  pdf  as  a  random  generator 
ensures  a  priori  the  satisfaction  of  the  flow  equa- 
tion. (4)  The  statistics  of  the  dispersion  process  are 
obtained  by  the  particle-tracking  method  through 
Monte  Carlo  simulations  which  are  based  on  Gaus- 
sian conditioning.  The  method  was  applied  to  the 
Borden  natural  gradient  tracer  test  with  generally 
good  agreement.  (Tappert-PTT) 
W90-07645 


MACRODISPERSION  IN  SAND-SHALE  SE- 
QUENCES. 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
A.  J.  Desbarats. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.   1,  p   153-163,  January   1990.   12  fig,  35  ref. 

Descriptors:  'Dispersion,  'Ficks  Law,  'Path  of 
pollutants,  'Sandstones,  'Shales,  'Solute  transport, 
Aquifers,  Groundwater  movement,  Groundwater 
pollution,  Mathematical  analysis,  Model  studies, 
Tracers. 

Macrodispersion  in  sand-shale  sequences  is  investi- 
gated by  a  series  of  numerical  tracer  tests.  Hydrau- 
lic conductivity  was  modeled  as  a  binary,  spatially 
correlated  random  function.  Realizations  of  the 
random  conductivity  field  were  simulated  on  a 
nodal  grid  discretizing  the  heterogeneous  forma- 
tion. Corresponding  realizations  of  the  random  ve- 
locity field  were  obtained  by  solving  the  equation 
for  saturated  steady  state  flow.  Particle  tracking, 
with  flux-weighted  tracer  injection  and  detection, 
was  used  to  generate  experimental  residence  time 
distributions  (RTDs).  Moments  of  the  RTD  were 
used  to  characterize  longitudinal  tracer  spreading. 
Results  show  that  macrodispersive  transport  in 
sand-shale  sequences  cannot  be  represented  by  a 
Fickian  model.  RTDs  display  a  bimodal  structure 
caused  by  the  fast  arrival  of  particles  traveling 
along  preferential  sandstone  channels,  and  by  the 
much  slower  arrival  of  particles  following  tortuous 
routes  through  sandstone  and  shale.  The  relative 
importance  of  channeling  and  tortuous  flow  trans- 
port mechanisms  is  determined  by  sand-shale  con- 
ductivity contrast,  shale  volume  fraction,  and  con- 
ductivity spatial  correlation  structure.  Channeling 
is  promoted  by  high  conductivity  contrasts,  low 
shale  fractions,  and  flow  parallel  to  bedding  in 
anisotropic  media.  Low  contrasts,  high  shale  frac- 
tions, and  flow  perpendicular  to  bedding  act  to 
break  up  channels  and  to  enhance  tracer  spreading. 
(Tappert-PTT) 
W90-07647 


FORMATION  AND  PERSISTENCE  OF  DNA 
ADDUCTS  IN  THE  LIVER  OF  BROWN  BULL- 
HEADS EXPOSED  TO  BENZO(A)PYRENE. 

State  Univ.  of  New  York  Coll.  at  Buffalo.  Great 


T  jiIcps  I  'ih 

H.  C.  Sikka,  J.  P.  Rutkowski,  C.  Kandaswami,  S. 

Kumar,  and  K.  Earley. 

Cancer  Letters  CALEDQ,  Vol.  49,  No.  1,  p  81-87, 

January  1990.  2  fig,  34  ref.  U.S.  EPA  Grant  R- 

813799  and  Cooperative  Agreement  CR-8 13840. 

Descriptors:  'Bioaccumulation,  'Bullhead,  'Fate 
of  pollutants,  'Path  of  pollutants,  Benz(a)pyrene, 
Benzoates,  Fish  physiology,  Liver,  Mutagenicity, 
Tissue  analysis. 

The  formation  and  persistence  of  benzo(a)pyrene- 
DNA  adducts  in  the  liver  of  brown  bullheads 
(Ictalurus  nebulosus)  treated  with  the  hydrocarbon 
(20  mgAg  body  weight)  was  investigated  using  the 
32P-postlabeling  assay.  The  highest  level  of  cova- 
lent  binding  of  benzo(a)pyrene  to  liver  DNA  was 
observed  25  to  30  days  following  treatment.  After 
70  days,  the  adduct  level  in  liver  DNA  had  de- 
clined to  approximately  26%  of  the  maximum 
adduct  level.  One  major  benzo(a)pyrene-DNA 
adduct  and  several  minor  ones  were  detected  in 
the  liver.  The  major  adduct  co-chromatographed 
with  anti-benzo(a)pyrene-7,8-diol-9, 10-epoxide- 
deoxyguanosine  adduct.  The  data  suggest  that 
brown  bullheads  metabolically  activate 
benzo(a)pyrene  by  the  same  mechanism  as  the 
mammalian  systems  susceptible  to  carcinogenic  ef- 
fects of  the  hydrocarbon.  (Author's  abstract) 
W90-07649 


EN  VITRO  EFFECTS  OF  THREE  ORGANO- 
PHOSPHORUS  INSECTICIDES  ON  KINETIC 
CONSTANTS  OF  ACETYLCHOLINESTERASE 
IN  A  FRESHWATER  TELEOST,  CLARIAS  BA- 
TRACHUS  OJNN). 

Kakatiya  Univ.,  Warangal  (India).  Dept.  of  Zoolo- 
gy. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-07650 


SIMULATION  MODELLING  OF  THE  COAST- 
AL WATERS  POLLUTION  FROM  AGRICUL- 
TURAL WATERSHED. 

Akademiya  Nauk  Estonskoi  SSR,  Tallinn.  Inst,  of 

Economics. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-07652 


CHLORIDE  LOADING  IN  THE  SOUTH  FORK 
OF  THE  SHENANDOAH  RIVER,  VIRGINIA, 
U.S.A. 

James  Madison  Univ.,  Harrisonburg,  VA.  Dept.  of 

Geology  and  Geography. 

W.  C.  Sherwood. 

Environmental     Geology    and    Water    Sciences 

EGWSEI,  Vol.   14,  No.  2,  p  99-106,  September/ 

October  1989.  2  fig,  5  tab,  22  ref. 

Descriptors:  'Chlorides,  'Shenandoah  River,  'Vir- 
ginia, 'Water  pollution  sources,  Deicers,  Farm 
wastes,  Fertilizers,  Path  of  pollutants,  Pollution 
load,  Salts,  Wastewater  disposal. 

Loading  trends  and  sources  of  Cl(-)  in  the  South 
Fork  of  the  Shenandoah  River,  Virginia  were  ana- 
lyzed for  the  period  1929-1982.  Cl(-)  has  increased 
from  approximately  2  mg/L  (2776  tons/yr)  to  over 
10  mg/L  (14,256  tons/yr).  Natural  Cl(-)  is  estimat- 
ed to  be  1.01  mg/L  (1388  tons/yr)  with  precipita- 
tion providing  0.99  mg/L  and  rocks  0.02  mg/L. 
From  1929  to  1949  Cl(-)  concentration  were  rela- 
tively constant  and  independent  of  discharge,  in- 
dicative of  natural  or  relatively  uncontaminated 
streams.  Since  1952  Cl(-)  concentrations  increased 
exponentially  as  river  discharges  decreased,  indi- 
cating polluted  streams.  Since  1965  anthropogenic 
Cl(-)  loading  at  12,868  tons/year  has  remained 
relatively  constant.  Four  major  sources  contribute 
92.2%  (11,871  tons/yr)  of  the  anthropogenic  Cl(-): 
(1)  deicing  salts-4149  tons/yr,  (2)  domestic 
sewage-3015  tons/yr,  (3)  livestock  and  poultry 
wastes-2458  tons/yr,  and  (4)  commercial  fertiliz- 
ers— 2249  tons/yr.  (Author's  abstract) 
W90-07656 


GRAIN  SIZE  PARTITIONING  OF  METALS  IN 
CONTAMINATED,  COARSE-GRAINED  RIVER 


FLOODPLAIN     SEDIMENT:     CLARK     FORK 
RIVER,  MONTANA,  U.S.A. 
Montana  Univ.,  Missoula.  Dept.  of  Geology. 
J.  N.  Moore,  E.  J.  Brook,  and  C.  Johns. 
Environmental     Geology    and     Water    Sciences 
EGWSEI,  Vol.  14,  No.  2,  p  107-115,  September/ 
October  1989.  2  fig,  5  tab,  31  ref. 

Descriptors:  'Clark  Fork  River,  'Metals,  'Particle 
size,  'Path  of  pollutants,  'Sediment  transport, 
Flood  plains,  Montana,  River  sediments. 

The  traditional  concept  of  the  relationship  between 
metal  content  and  grain  size  assumes  that  the  fine 
fraction  carries  most  of  the  metals  in  natural  sedi- 
ments. This  concept  is  supported  in  many  cases  by 
strong,  significant  linear  relationships  between 
total-sediment  metal  concentrations  and  percent- 
ages of  various  fine-size  fractions.  Such  observa- 
tions have  led  to  the  development  of  methods  to 
correct  for  the  effects  of  grain  size  in  order  to 
accurately  document  geographical  and  temporal 
variations  and  identify  trends  in  metal  concentra- 
tions away  from  a  particular  source.  Samples  from 
the  floodplain  sediment  of  a  large,  coarse-grained 
river  system  indicates  that  these  concepts  do  not 
hold  for  sediments  contaminated  by  mining  and 
milling  wastes.  In  this  particular  system,  the  appli- 
cation of  methods  to  correct  for  grain-size  effects 
would  lead  to  erroneous  conclusions  about  trends 
of  metals  in  the  drainage.  This  indicates  that  the  a 
priori  application  of  grain-size  correction  factors 
limits  interpretation  of  actual  metal  distributions 
and  should  not  be  used  unless  data  indicate  that 
correlations  exist  between  metals  and  particular 
size  fractions.  (Author's  abstract) 
W90-07657 


METAL  HOMEOSTASIS  AND  METALLOTH- 
IONEIN  INDUCTION  IN  RAINBOW  TROUT 
HEPATOCYTES  EXPOSED  TO  CADMIUM. 

Quebec  Univ.,  Montreal.  Dept.  de  Chemie. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-07659 


WATER  FLOW  PATHS  AND  HYDROCHEMI- 
CAL  CONTROLS  IN  THE  BIRKENES  CATCH- 
MENT AS  INFERRED  FROM  A  RAINSTORM 
HIGH  IN  SEASALTS. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-07671 


COMPARISON  OF  BIODEGRADATION  KI- 
NETICS WITH  AN  INSTANTANEOUS  REAC- 
TION MODEL  FOR  GROUNDWATER. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

H.  S.  Rifai,  and  P.  B.  Bedient. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  637-645,  April  1990.  8  fig,  2  tab,  26  ref, 

append. 

Descriptors:  'Biodegradation,  'Fate  of  pollutants, 
•Groundwater  pollution,  'Model  studies,  'Path  of 
pollutants,  Comparison  studies,  Monod  kinetics, 
Organic  pollutants,  Oxygen  transport. 

Biodegradation  modeling  is  gaining  more  attention 
as  a  useful  tool  for  predicting  the  attenuation  of 
organic  contaminants  in  groundwater.  Two  con- 
ceptual models  were  compared.  The  first  approxi- 
mates biodegradation  with  an  instantaneous  reac- 
tion between  the  organics  and  oxygen.  The  advan- 
tage of  this  model  is  its  simplicity  and  minimal 
biotransformation  data  requirements.  Inherent  in 
this  model  is  the  assumption  that  biodegradation  in 
groundwater  is  oxygen  transport  limited.  The 
second  conceptual  model  utilizes  a  dual  substrate 
Monod  kinetic  relationship  to  calculate  biodegra- 
dation. While  theoretically  more  accurate,  the 
model  suffers  from  being  numerically  more  com- 
plex to  implement.  The  kinetic  model  also  requires 
more  biotransformation  data  for  each  organic  con- 
taminant than  the  instantaneous  reaction  model. 
The  analysis  presented  is  intended  to  determine  the 
requirements  that  must  be  placed  on  a  system's 
Damkohler   number    to   guarantee    that    reaction 
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mechanisms  are  not  kinetically  limited.  Results  in- 
dicate that  the  instantaneous  reaction  is  an  ade- 
quate assumption  when  nondimensionalized  reac- 
tion rates  are  large.  (Author's  abstract) 
W9O-07673 


BIOCHEMICAL  OXYGEN  DEMAND  AND 
ALGAE:  FRACTIONATION  OF  PHYTO- 
PLANKTON  AND  NONPHYTOPLANKTON 
REOPERATION  EN  A  LARGE  RIVER. 

Colorado  School  of  Mines,  Golden.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07675 


MULTEYEAR  TRENDS  EN  SNOWPACK  ION 
ACCUMULATION  AND  LOSS,  NORTHERN 
MICHIGAN. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Biological  Sciences. 

R.  Stottlemyer,  and  D.  Rutkowski. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  721-737,  April  1990.  14  fig,  4  tab,  34  ref. 

Descriptors:  *Acid  precipitation,  'Acid  rain, 
♦Chemistry  of  precipitation,  'Michigan,  *Snow, 
•Snowpack,  Ammonium,  Bicarbonates,  Calcium, 
Hydrogen  ion  concentration,  Ions,  Nitrates, 
Runoff,  Seasonal  variation,  Snowmelt,  Sulfates. 

From  December  1982  to  May  1987  the  quality  and 
quantity  of  snowfall  and  snowpack  were  measured 
at  four  stations  in  a  small  (176  ha)  gaged  watershed 
adjacent  to  Lake  Superior's  south  shore.  Annual 
precipitation  was  less  than  and  winter  precipitation 
greater  than  that  observed  east  and  south  of  the 
Lake  Superior  basin.  Snowfall  averaged  37%  of 
annual  precipitation  but  was  quite  variable.  Snow- 
fall significantly  increased  (from  21.1  to  35.7  cm,  P 
<  0.001)  with  150  m  increase  in  elevation.  Hydro- 
gen and  sulfate  were  the  dominant  ions  in  precipi- 
tation and  snowpack  while  calcium  and  bicarbon- 
ate dominated  stream  water.  No  significant  time 
trends  in  winter  precipitation  chemistry  were 
found.  Snowpack  ionic  retention  rarely  matched 
precipitation  input.  Generally,  midwinter  freeze- 
thaw  periods  resulted  in  elevated  concentrations  of 
solutes  in  snow  meltwater  and  greatly  reduced 
snowpack  ion  loads  prior  to  peak  stream  water 
discharge.  All  ions  exhibited  pulses  in  snowmelt 
each  year.  Preferential  elution  from  the  snowpack 
of  sulfate  and  potassium  ion  was  observed.  Stream 
water  hydrogen  ion,  ammonium  and  most  nitrate 
pulses  were  associated  with  midwinter  thaws. 
Stream  water  sulfate  pulses  were  rare.  For  those 
years  exhibiting  the  most  pronounced  spring  in- 
crease in  stream  hydrogen  ion,  nitrate  and  sulfate 
concentration,  the  magnitude  and  rate  of  concen- 
tration change  was  as  great  in  a  year  of  small  peak 
snowpack  ion  load  as  it  was  following  a  more 
rapid  ion  loss  from  a  larger  snowpack  load.  This 
suggests  that  the  pattern  of  snowpack  melt  and 
especially  the  pathway  the  meltwater  follows  to 
the  stream  may  be  important  factors  in  determining 
whether  stream  water  chemical  pulses  occur.  (Au- 
thor's abstract) 
W90-07680 


ANALYTICAL  MODELS  OF  THE  IMPACT  OF 
TWO-PHASE  SORPTION  ON  SUBSURFACE 
TRANSPORT  OF  VOLATILE  CHEMICALS. 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

C.  A.  Shoemaker,  T.  B.  Culver,  L.  W.  Lion,  and 

M.  G.  Peterson. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  745-758,  April  1990.  10  fig,  1  tab,  36  ref. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
•Two-phase  sorption,  'Volatile  organic  com- 
pounds, Gaseous  diffusion,  Vapor-phase  sorption. 

Unsaturated  zone  models  incorporating  the  impact 
of  vapor-phase  sorption  on  transport  of  volatile 
organic  compounds  are  presented  with  closed  form 
solutions  for  one-dimensional  and  two-dimensional 
cases.  In  addition  to  vapor-phase  sorption  the 
models  incorporate  liquid-phase  sorption,  liquid 
advection,  gaseous  diffusion,  and  volatilization  into 
soil  air  spaces  and  to  the  atmosphere.  The  motiva- 


tion for  incorporation  of  vapor-phase  sorption 
arises  from  recent  experimental  results  by  the  au- 
thors indicating  that  vapor-phase  sorption  may  be 
orders  of  magnitude  higher  than  liquid-phase  sorp- 
tion under  certain  soil  conditions.  The  sensitivity 
analysis  suggests  that  there  is  considerable  interac- 
tion among  the  physical  and  chemical  processes 
involved  in  transport  of  volatile  organic  com- 
pounds. Pollutant  concentrations  are  most  affected 
by  the  Henry's  law  constant  and  gaseous  diffusion; 
the  speed  of  movement  of  the  material  depends 
most  upon  the  pore  water  velocity  and  vapor- 
phase  sorption.  The  incorporation  of  vapor-phase 
sorption  can  significantly  reduce  model  predictions 
of  the  transport  speed  and  amount  of  volatile 
chemical  reaching  the  groundwater  under  dry  soil 
conditions.  This  result  is  of  considerable  practical 
significance  since  models  currently  used  for  reme- 
diation and  regulation  do  not  include  vapor-phase 
sorption.  (Author's  abstract) 
W90-07682 


MINERALIZATION  OF  SURFACTANTS  BY 
THE  MICROBIOTA  OF  SUBMERGED  PLANT 
DETRITUS. 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
T.  W.  Federle,  and  R.  M.  Ventullo. 
Applied       and      Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  2,  p  333-339,  February 
1990.  4  fig,  1  tab,  15  ref. 

Descriptors:  'Biodegradation,  'Detritus,  'Fate  of 
pollutants,  'Microorganisms,  'Mineralization, 
'Surfactants,  Amino  acids,  Leaves,  Oak  trees,  Path 
of  pollutants,  Sorption,  Wetlands. 

In  wetlands  and  canopied  bodies  of  water,  plant 
detritus  is  an  important  source  of  carbon  and 
energy.  Detrital  materials  possess  a  large  surface 
area  for  sorption  of  dissolved  organics  and  are 
colonized  by  a  large  and  diverse  microbiota.  To 
examine  the  biodegradation  of  surfactants  by  these 
microorganisms,  submerged  oak  leaves  were  ob- 
tained from  a  laundromat  wastewater  pond,  its 
overflow,  and  a  pristine  control  pond.  Leaves  were 
cut  into  disks  and  incubated  in  sterile  water  amend- 
ed with  50  micrograms  of  C14-labeled  linear  alkyl- 
benzene  sulfonate  (LAS),  linear  alcohol  ethoxylate, 
stearyltrimethyl  ammonium  chloride,  distearyldi- 
methyl  ammonium  chloride,  benzoic  acid,  or 
mixed  amino  acids  per  liter.  Sorption  of  the  test 
compounds  to  the  detritus  and  evolution  of 
(C14)02  were  followed  with  time.  All  of  the  com- 
pounds sorbed  to  the  detritus  to  various  degrees, 
with  LAS  and  stearyltrimethyl  ammonium  chlo- 
ride the  most  sorptive,  and  benzoic  acid  the  least. 
All  compounds  were  mineralized  without  a  lag. 
With  leaves  from  the  laundromat  wastewater 
pond,  half-lives  were  12.6  days  for  LAS,  8.4  days 
for  linear  alcohol  ethoxylate,  14.2  days  for  stearyl- 
trimethyl ammonium  chloride,  1 .0  days  for  benzoic 
acid,  and  2.7  days  for  mixed  amino  acids.  Mineral- 
ization of  LAS  and  linear  alcohol  ethoxylate  by 
control  pond  leaves  was  slower  and  exhibited  an  S- 
shaped  rather  than  a  typical  first-order  pattern. 
This  study  shows  that  detritus  represents  a  signifi- 
cant site  of  surfactant  removal  in  detritus-rich  sys- 
tems. (Author's  abstract) 
W90-07687 


SOME  OBSERVATIONS  ON  SEASONAL  VARI- 
ATION   OF    RADIO-CESIUM    CONTAMINA- 
TION IN  TROUT  (SALMO  TRUTTA  L.)  AND 
ARCTIC  CHAR  (SALVELENUS  ALPINUS  (L.)) 
EN  A  NORWEGIAN  LAKE  AFTER  THE  CHER- 
NOBYL FALLOUT. 
Norges  Tekniske  Hoegskole,  Trondheim. 
K.  Lonvik,  and  J.  I.  Koksvik. 
Hydrobiologia  HYDRB8,  Vol.  190,  No.  2,  p  121- 
125,  February  1990.  6  fig,   1  tab,  6  ref,  append. 

Descriptors:  'Bioaccumulation,  'Cesium  radioiso- 
topes, 'Char,  'Chernobyl,  'Fallout,  'Nuclear  acci- 
dents, 'Trout,  Contamination,  Food  chains,  Lake 
fisheries,  Norway,  Path  of  pollutants,  Population 
exposure,  Radiochemical  analysis,  Seasonal  varia- 
tion. 

Radioactive  cesium  is  one  of  the  radioactive  com- 
ponents contained  in  the  fallout  from  the  atomic 


reactor  accident  in  Chernobyl  (April  27  to  28, 
1986).  It  is  important  to  have  radioactive  contami- 
nation in  the  food  chain  traced  for  the  actual 
amount  of  hazardous  radioisotopes  Csl37  and 
Csl34.  Radioactive  contamination  in  trout  and 
arctic  char  from  Lake  Vekteren  in  central  Norway 
was  measured.  From  a  scintillation  gamma-ray 
spectrum  of  the  dust  gathered  from  the  fallout  in  a 
nearby  city  (Trondheim)  the  amount  of  radioactive 
Cs  in  the  air  on  the  day  of  fallout  was  estimated  as 
1.35  kBq/cu  m.  The  corresponding  ground  deposit 
was  24.6  kBq/sq  m.  Fish  samples  were  collected 
from  110  to  462  days  after  fallout  (August  1986, 
and  March  through  July  1987).  The  ratio  of  the 
total  radioactivity  in  fish  at  the  beginning  of  the 
rise  (March;  10,611  Bq/kg)  to  that  of  the  radioac- 
tivity at  the  end  of  the  summer  (August;  9002  Bq/ 
kg),  was  found  to  be  close  to  theoretically  predict- 
ed values.  The  very  strong  variation  in  measured 
radioactivity  during  the  summer  season  (high  of 
25,416  Bq/kg  on  June  2)  is  probably  only  caused 
by  seasonal  dietary  change.  The  residence  time  for 
biological  transfer  of  Cs  in  the  fish  body  is  estimat- 
ed to  be  1  to  1.5  months.  Fallout  precipitation  in 
the  lake  and  particle  sedimentation  seem  to  be 
much  faster  than  earlier  assumed.  (VerNooy-PTT) 
W90-07693 


ACUTE  TOXICITY  AND  BIOCONCENTRA- 
TION  OF  LINDANE  AND  DELTAMETHRIN 
BY  RANA  TEMPORARIA  TADPOLES  AND 
MOSQUrrOFISH  (GAMBUSIA  AFFENIS) 
(TOXICLTE  AIGUE  ET  BIOCONCENTRATION 
DU  LINDANE  ET  DE  LA  DELTAMETHRENE 
PAR  LES  TETARDS  DE  RANA  TEMPORARIA 
ET  LES  GAMBUSEES)  (GAMBUSIA  AFFENIS). 
Paris- 11  Univ.,  Orsay  (France).  Lab.  de  Zoologie 
et  d'Ecologie. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-07695 


FATE  OF  NITROGENOUS  FERTILIZERS  AP- 
PLIED TO  TURFGRASS. 

For  primary  bibliographic   entry  see  Field   5G. 
W90-07696 


SELENIUM  IN  THE  SOUTHERN  COAST 
RANGE  OF  CALIFORNIA:  WELL  WATERS, 
MAPPED  GEOLOGICAL  UNITS,  AND  RELAT- 
ED ELEMENTS. 

San  Bernardino  County  Dept.  of  Environmental 
Health  Services,  CA. 
J.  E.  Tracy,  J.  D.  Oster,  and  R.  J.  Beaver. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.    1,  p  46-50,    1990.   2  fig,   3  tab,   17  ref. 

Descriptors:  'California,  'Geohydrology,  'Geo- 
logic units,  'Groundwater  pollution,  'Groundwat- 
er quality,  'Selenium,  Chemical  analysis,  Conduc- 
tivity, Heavy  metals,  Mountains,  Regression  analy- 
sis, Test  wells. 

Selenium  in  subsurface  drainage  water  became  a 
major  concern  for  irrigated  agriculture  along  the 
western  San  Joaquin  Valley  of  California  when  its 
bioaccumulation  in  the  Kesterson  Reservoir  result- 
ed in  bird  deformities  and  death  in  1986.  A  recon- 
naissance survey  of  151  irrigation  and  stock  wells 
was  conducted  in  the  southern  coast  range  of 
California  bounded  by  Alameda  and  San  Joaquin 
counties  in  the  north  (37  degrees  45  minutes  N) 
and  Ventura  and  Santa  Barbara  counties  in  the 
south  (34  degrees  15  minutes  N).  Selenium  (Se) 
concentrations  in  11  wells  exceeded  20  micro- 
grams/L,  the  recommended  water  quality  guide- 
line for  irrigation  water.  Wells  with  Se  concentra- 
tions greater  than  2  micrograms/L  were  associated 
with  nearby  surface  Pliocene  and  Miocene  (P  < 
0.001)  marine  rocks  based  on  Pearson's  chi-square 
analysis.  Selenium  was  linearly  related  (P  <  0.001) 
to  electrical  conductivity  (EC),  sulfate  and  phos- 
phorus concentrations.  Improved  regression  fits 
resulted  from  stratification  by  Pliocene  and  Mio- 
cene marine  surface  rocks;  stratification  also  im- 
proved the  regression  fit  (P  <  0.001)  between  Se 
and  chlorine.  The  multiple  linear  regression  equa- 
tion relating  Se  to  EC  and  phosphorus  within  2.5 
km  of  Pliocene  surface  rocks  produced  an  R 
squared  of  0.74  and  a  standard  error  of  estimate  of 
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11  micrograms  Se/L.  It  is  concluded  that  either 
both  Pliocene  and  Miocene  rocks  are  Se  sources, 
or  that  Pliocene  rocks  are  positional  markers  locat- 
ing recently  uplifted,  Se-bearing  Miocene  rocks. 
Also,  surface  rock  geology  and  well  water  compo- 
sition (EC,  P)  would  be  useful  information  to 
locate  wells  that  are  likely  to  contain  high  levels  of 
Se.  (Author's  abstract) 
W90-07697 


SULFUR,  NITROGEN,  AND  PH  LEVELS  IN 
WISCONSIN  PRECIPITATION. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
T.  W.  Andraski,  and  L.  G.  Bundy. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.    1,  p  60-64,   1990.  4  fig,  3  tab,   34  ref. 

Descriptors:  *Acid  rain,  *Chemistry  of  precipita- 
tion, *Nitrogen,  'Nutrient  transport,  'Precipita- 
tion, *Sulfur,  Air  pollution,  Crop  production,  Dep- 
osition, Hydrogen  ion  concentration,  Wisconsin. 

Precipitation  is  an  important  source  of  sulfur  (S) 
and  to  a  lesser  extent  nitrogen  (N)  for  agricultural 
crops  and  natural  ecosystems.  Reductions  in  S  and 
N  emissions  have  occurred  and  additional  revisions 
in  air  quality  standards  will  be  expected  to  further 
reduce  the  amounts  of  nutrients  such  as  S  and  N  in 
precipitation.  In  order  to  determine  current  nutri- 
ent deposition  rates  and  precipitation  pH  levels  at 
10  sites  in  important  agricultural  areas  of  Wiscon- 
sin, bulk  precipitation  samples  were  collected  at 
10-day  intervals  for  a  2-year  period  from  Novem- 
ber 1985  to  October  1987.  Average  annual  S04-S 
deposition  was  11  kg  S/ha  in  northwestern  Wis- 
consin and  23  kg  S/ha  in  the  south.  These  S 
deposition  rates  are  approximately  42%  less  than 
the  amounts  found  in  a  Wisconsin  study  conducted 
from  1969  to  1971.  Despite  this  apparent  decrease 
in  S  deposition,  most  of  the  S  requirement  for  crop 
production  is  still  likely  to  be  provided  by  S  in 
precipitation  in  most  areas  of  the  state.  Annual 
average  N03-N  deposition  also  differed  geographi- 
cally with  4.2  kg  N/ha  deposited  in  the  northwest 
and  8.4  kg  N/ha  in  the  south.  Average  annual 
NH4-N  deposition  was  8.7  kg  N/ha  but  showed  no 
geographical  trend,  and  variations  among  sites 
were  probably  influenced  by  point  sources.  For 
most  sites,  annual  deposition  amounts  of  nutrients 
were  similar  both  years,  although  concentrations 
were  lower  during  a  year  with  above-normal  pre- 
cipitation. The  annual  column-weighted  mean  pH 
ranged  from  5.1  to  5.9  in  a  year  with  a  above- 
normal  precipitation  and  from  3.4  to  4.5  in  a  year 
with  slightly  below-normal  precipitation.  (Au- 
thor's abstract) 
W9O-O7700 


URANIUM,    VANADIUM,    AND    MOLYBDE- 
NUM IN  SALINE  WATERS  OF  CALIFORNIA. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W9O-O7703 


PLANT  UPTAKE  OF  SLUDGE-BORNE  PCBS. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agronomy  and  Horticulture. 

G.  A.  O'Conner,  D.  Kiehl,  G.  A.  Eiceman,  and  J. 

A.  Ryan. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

19,  No.  I,  p  13-118,  1990.  3  fig,  4  tab,  25  ref.  US 

EPA  Cooperative  Agreement  CRS 12687-02. 

Descriptors:  *Bioaccumulation,  •Path  of  pollut- 
ants, 'Plant  tissues,  •Polychlorinated  biphenyls, 
•Sludge  utilization,  Carrots,  Contamination,  Food 
chains,  Grasses,  Hazardous  wastes,  Lettuce,  Soil 
amendments. 

Plant  uptake  of  sludge-borne  polychlorinated  bi- 
phenyls (PCBs;  similar  to  Aroclor  1248)  was  eval- 
uated in  a  greenhouse  study  with  two  food-chain 
crops  and  a  grass  species.  Polychlorinated  biphenyl 
loading  to  two  soils  was  varied  in  one  experiment 
by  adding  different  rates  of  a  municipal  sewage 
sludge  heavily  contaminated  (52  mg/kg)  with 
PCBs.  In  a  second  experiment,  Aroclor  1248  was 
spiked  into  unamended  soils  or  soils  amended  with 
another  sludge  containing  less  than  1  mg/kg  PCBs. 


Analysis  of  PCBs  was  by  gas  chromatography/ 
mass  spectrometry  with  a  reliable  detection  limit  in 
plants  of  20  microgramsAg  for  individual  chlorin- 
ated classes  (tri,  tetra,  and  pentachloro  biphenyls) 
and  total  PCBs.  Only  carrots  (Daucus  carota)  were 
contaminated  with  PCBs,  and  contamination  was 
restricted  to  carrot  peels.  Current  US  EPA  guide- 
lines for  land  application  of  sludges  based  on 
sludge  PCB  content  are  shown  to  be  extremely 
conservative.  (Author's  abstract) 
W90-077O4 


RUNOFF  OF  SULFOMETURON-METHYL 
AND  CYANAZINE  FROM  SMALL  PLOTS:  EF- 
FECTS OF  FORMULATION  AND  GRASS 
COVER. 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Lab. 
For  primary  bibliographic   entry  see  Field   5G. 
W90-07705 


VOLATTLLZATION  OF  SELENIUM  FROM  AG- 
RICULTURAL EVAPORATION  POND 
WATER. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

E.  T.  Thompson-Eagle,  and  W.  T.  Frankenberger. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  1,  p  125-131,  1990.  10  fig,  1  tab,  17  ref. 
Federal-State  San  Joaquin  Valley  Drainage  Pro- 
gram Contract  7-FC-20-05110. 

Descriptors:  *Agricultural  water,  *Bioremediation, 
•Evaporation  ponds,  *Organometals,  *Path  of  pol- 
lutants, *  Selenium,  Amino  acids,  Biological  treat- 
ment, Drainage  water,  Heavy  metals,  Proteins, 
Volatility. 

A  major  concern  in  the  San  Joaquin  Valley,  CA,  is 
that  high  levels  of  selenium  (Se)  in  agricultural 
drainage  water  are  concentrating  to  hazardous 
levels  in  evaporation  ponds.  The  primary  objective 
of  this  study  was  to  determine  factors  that  affect  Se 
biomethylation  and  thus  permanently  remove  Se 
directly  from  evaporation  pond  water.  Pond  water 
samples  (14  to  2000  micrograms  Se/L)  were  set  up 
as  laboratory  mesocosms.  The  natural  formation  of 
dimethylselenide  (DMSe)  in  unamended  water  was 
less  than  1%  of  the  total  Se  inventory  after  40  days 
of  incubation.  No  Se  methylation  took  place  in 
autoclaved,  unamended  pond  water.  L-Methionine 
(10  micromolar)  stimulated  DMSe  production  in 
nonsterile  pond  water,  and  in  autoclaved  water  (1 
micromolar).  Increasing  the  temperature  to  35  C 
and  the  addition  of  1%  (weight/ weight)  glucose 
with  a  fungal  inoculum,  Alternaria  alternata,  dou- 
bled DMSe  production  over  the  controls  after  25 
days  of  incubation.  Carbon  sources  such  as  glu- 
cose, maltose,  sucrose,  and  galacturonic  acid  at  2  g 
carbon/L  under  ambient  conditions  slightly  en- 
hanced indigenous  Se  methylation  (1.5  fold).  Of 
the  amino  acids  tested,  L-methionine  (0.02  g 
carbon/L)  stimulated  DMSe  evolution  from  pond 
water  more  so  than  L-cysteine,  L-cystine,  and  L- 
serine.  The  proteins,  egg  albumen,  casein,  and 
gluten  (2  g  carbon/L)  dramatically  increased  Se 
biomethylation  causing  a  23,  41,  and  10%  Se  loss 
from  the  inventory,  respectively,  after  43  days  of 
incubation.  The  stimulation  of  Se  volatilization 
from  evaporation  pond  water  through  specific 
amendments  could  prove  to  be  promising  as  a  field 
detoxification  technique.  (Author's  abstract) 
W90-07706 


NITRATE-NITROGEN  CONCENTRATIONS  IN 
PERCOLATE  FROM  LYSIMETERS  PLANTED 
TO  A  LEGUME-GRASS  MIXTURE. 

Agricultural   Research  Service,   Coshocton,  OH. 
North  Appalachian  Experimental  Watershed. 
L.  B.  Owens. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.   1,  p  131-135,   1990.  3  fig,  5  tab,  20  ref. 

Descriptors:  'Groundwater  pollution,  'Legumes, 
'Lysimeters,  'Nitrates,  'Nitrogen,  'Nonpoint  pol- 
lution sources,  'Path  of  pollutants,  'Percolating 
water,  Fertilization,  Grasses,  Leachates,  Nitrogen 
cycle,  Nutrient  concentrations. 

Growing  concern  that  nitrogen  (N)  from  agricul- 
tural sources  is  a  major  pollutant  of  groundwater 


has  stimulated  research  on  nitrate-N  (N03-N)  con- 
centrations in  groundwater  under  crops  receiving 
N  fertilizer.  Knowledge  of  the  effects  of  legumes 
on  groundwater  quality  and  their  potential  for 
reducing  N03-N  concentrations  is  limited.  Three 
Coshocton  monolith  lysimeters  (Y-102A,  B,  and  C) 
containing  a  well-drained  silt  loam  soil  on  a  13% 
slope,  and  four  lysimeters  (Y103A,  B,  C,  and  D) 
containing  a  moderately  well-drained  silt  loam  soil 
on  a  6%  slope  were  used  to  study  the  effects  of  a 
legume-grass  mixture  on  groundwater  quality.  Be- 
tween experiments  with  corn  (Zea  mays  L.),  an 
alfalfa-orchard  grass  mix  (70%  Medicago  sativa  L. 
+  30%  Dactylis  glomerata  L.),  was  grown  for  2 
years  and  3  years  on  the  Y102  and  Y103  lysimeters, 
respectively.  The  corn,  some  of  which  received 
high  rates  of  N  fertilizer,  produced  N03-N  con- 
centrations in  percolate  ranging  from  1 5  to  40  mg/ 
L.  Under  alfalfa,  N03-N  concentrations  in  leach- 
ate  often  were  less  than  5  mg/L,  especially  on  the 
moderately  well-drained  lysimeters.  The  highest 
N03-N  percolate  concentrations  under  all  treat- 
ments occurred  during  the  winter/early  spring 
months.  (Author's  abstract) 
W90-07707 


AMERICA'S  IRRIGATION:  CAN  IT  LAST. 

Agricultural  Research  Service,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-07711 


MODEL  OF  SURFACE  WATER  ACIDIFICA- 
TION IN  CUMBRIA  AND  ITS  USES  IN  LONG- 
TERM  RESEARCH. 

Freshwater    Biological     Association,     Ambleside 

(England).  Windermere  Lab. 

E.  Tipping. 

Freshwater  Biology  FWBLAB,  Vol.  23,  No.  1,  p 

7-23,  February  1990.  7  fig,  9  tab,  38  ref. 

Descriptors:  'Acid  rain  effects,  'Acidification, 
•England,  'Hydrologic  models,  'Model  studies, 
Aluminum,  Chemical  properties,  Cumbria,  Deposi- 
tion patterns,  Evapotranspiration,  Historical 
trends,  Hydrolysis,  Nitrogen,  Paleolimnology, 
Weathering. 

A  simple  process-based  model  of  deposition-catch- 
ment interactions  in  areas  of  Cumbria,  England, 
underlain  by  rocks  of  the  Borrowdale  Volcanic 
Series  was  developed.  The  processes  considered 
were  evapotranspiration,  nitrogen  uptake  by 
plants,  dissolution  and  precipitation  of  Al(OH)3, 
base-cation  weathering,  hydrolysis  of  A13(  +  ),  re- 
actions of  the  carbonate  system,  and  water  flow 
routing.  Using  estimates  of  past  deposition  compo- 
sitions, past  compositions  of  tarn  waters  were  esti- 
mated and  indicated  declines  in  pH  of  up  to  1  unit 
between  1850  and  1950.  These  changes  are  similar 
to  those  estimated  independently  from  analysis  of 
sediment  diatoms.  The  model  also  showed  that  the 
historical  pH  trends  were  consistent  with  other 
palaeolimnological  evidence  that  Cumbrian  soils 
have  been  acid  for  several  thousand  years.  The 
model  output  was  also  consistent  with  direct  evi- 
dence suggesting  that  the  chemical  compositions  of 
the  Cumbrian  tarns  have  altered  little  during  the 
past  30  years.  The  model  was  used  to  estimate 
water  compositions  during  high-flow  episodes  at 
various  times  in  the  past,  and  showed  that  even  a 
small  increase  in  depositional  acidity  would  have 
made  high-flow  waters  sufficiently  acid  and  alumi- 
num-rich to  limit  faunal  abundance.  The  model  can 
be  used:  (1)  for  prediction,  given  scenarios  for 
future  deposition  compositions  or  catchment  be- 
havior; and  (2)  as  a  framework  for  planning  future 
studies  and  interpreting  data.  (Author's  abstract) 
W90-07712 


INFLUENCE  OF  WOODY  DEBRIS  ON  NUTRI- 
ENT RETENTION  IN  CATASTROPHICALLY 
DISTURBED  STREAMS. 

Mississippi  Univ.,  University.   Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07718 


IMPACT  OF  INTENSIVE  CAGE  FISH  FARM- 
ING ON  THE  PHYTOPLANKTON  AND  PERI- 
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PHYTON  OF  A  SCOTTISH  FRESHWATER 
LOCH. 

Stirling  Univ.  (Scotland).  Inst,  of  Aquaculture. 
H.  P.  Stirling,  and  T.  Dey. 

Hydrobiologia  HYDRB8,  Vol.  190,  No.  3,  p  193- 
214,  February  15,  1990.  6  fig,  3  tab,  62  ref. 

Descriptors:  'Algal  blooms,  *Eutrophic  lakes, 
*Fish  farming,  *Fish  ponds,  *Lakes,  'Periphyton, 
*Phytoplankton,  *Water  pollution  sources,  Chlor- 
ophyta,  Cyanophyta,  Diatoms,  Dissolved  oxygen, 
Eutrophication,  Farm  wastes,  Lake  stratification, 
Monitoring,  Nutrients,  Temperature. 

Nutrients,  phytoplankton  and  periphyton  were 
monitored  in  a  71  ha  shallow,  unstratified  lake  used 
for  intensive  cage  culture  of  rainbow  trout.  Inor- 
ganic nitrogen,  orthophosphate  and  suspended 
solids  were  significantly  higher  near  the  cages  and 
the  bottom  and,  although  declining  during 
summer,  nutrients  did  not  reach  levels  which  limit 
phytoplankton  growth.  Microcystis  aeruginosa 
dominated  the  phytoplankton,  with  surface  chloro- 
phyll a  reaching  189  microg/L  in  August,  but  with 
no  subsequent  bloom  collapse  or  deoxygenation.  A 
sub-dominant  community  of  'vernal'  diatoms  and 
Pediastrum  persisted.  Periphyton  was  dominated 
by  Melosira  italica-subarctica.  Algal  species  and 
water  quality  showed  the  lake  to  be  highly  eutro- 
phic.  Chlorophyll  values  predicted  from  a  phos- 
phorus-dependent eutrophication  model  agreed 
with  observations  but  light  limitation  by  self-shad- 
ing and  suspended  farm  wastes,  aided  by  wind- 
induced  turbulence,  is  believed  to  control  algal 
growth  rates  and  biomass.  The  environmental 
management  of  cage  systems  in  lakes  at  high  pro- 
duction levels  is  no  different  from  the  management 
of  intensive  fish  ponds.  Practical  advice  includes: 
monitoring  temperature  structure  for  incipient 
stratification  and  water  color  for  algal  blooms; 
harvesting  as  many  fish  as  possible  early  in  summer 
or  at  least  before  any  bloom  collapses;  taking  pre- 
cautions to  minimize  overfeeding  and  even  with- 
holding rations  during  critical  conditions;  and  arti- 
ficial mixing  or  aeration  to  maintain  turbulence  and 
dissolved  oxygen  during  stratified  periods.  (Au- 
thor's abstract) 
W90-07719 


RATE-LIMnTNG  STEPS  IN  THE  DISSOLU- 
TION OF  FLUORITE. 

Buenos  Aires  Univ.  (Argentina).  Plains  Hydrology 

Inst. 

E.  J.  Usunoff. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  3/ 

4,  p  319-326,  January  1990.  4  fig,  2  tab,   17  ref. 

Descriptors:  'Chemical  properties,  *Fluorine, 
•Path  of  pollutants,  'Public  health,  'Water  chem- 
istry, *Weathering,  Drinking  water,  Kinetics, 
Solute  transport. 

The  study  of  the  behavior  of  aqueous  fluorine 
species  has  long  concerned  hydrologists  due  to  the 
potential  health  hazard  associated  with  concentra- 
tions in  the  range  of  a  few  milligrams  per  liter  of 
those  species.  The  need  to  incorporate  kinetic  in- 
formation in  hydrochemical  studies  is  demonstrat- 
ed through  column  and  batch  experiments  in 
which  fluorite  (CaF2)  fragments  were  allowed  to 
dissolve  under  varying  conditions  of  mean  flow 
velocity  and  temperature.  Results  indicate  that  the 
dissolution  of  the  mineral  would  be  influenced  by 
the  dynamic  nature  of  the  system  (transport)  and 
by  chemical  reaction  constraints  (surface  reaction), 
so  establishing  a  mixed-type  of  limiting  step.  The 
dissolution  process  is  characterized  by  an  activa- 
tion energy  of  around  7  kcal/mole.  (Author's  ab- 
stract) 
W90-07728 


ORGANIC  COMPOUNDS  DISSOLVED  IN 
WATER  BODIES  SITUATED  IN  AN  AGRICUL- 
TURAL LANDSCAPE  AND  THEIR  ROLE  FOR 
MATTER  MIGRATION. 

Polish   Academy  of  Sciences,   Poznan.   Dept.   of 

Agrobiology  and  Forestry. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-07738 


IONIC  COMPOSITION  OF  RESERVOIR 
WATER  IN  BOHEMIA:  LONG-TERM  TRENDS 
AND  RELATIONSHIPS. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

For  primary  bibliographic  entry  see  Field  1A. 

W90-07739 


NITRATE  POLLUTION  OF  MITIDJA 
GROUNDWATERS  (ALGIERS,  ALGERIA). 

Universite    des    Sciences   et    de   la   Technologie 

Houari  Boumediene,  Algiers  (Algeria). 

O.  Mimouni,  and  A.  Gaid. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  331-337,  1989.  3  fig,  3  tab,  3  ref. 

Descriptors:  'Algeria,  'Groundwater,  'Ground- 
water pollution,  'Nitrates,  'Nitrogen,  'Water  pol- 
lution sources,  Agriculture,  Drinking  water,  Indus- 
trial development,  Pollutant  identification,  Urban- 
ization, Water  pollution. 

In  Algeria  groundwater  is  almost  the  main  drink- 
ing water  resource.  An  increase  of  nitrogen  con- 
centration in  Mitidja  groundwater  (coastal  plain, 
north  of  Algeria)  was  observed.  Water  wells  were 
sampled  in  important  water-catchments  in  order  to 
consider  a  large  spatial  area  and  obtain  average 
nitrate  concentration  in  the  water.  Water  was  sam- 
pled from  drilling  wells  after  pumping  10  minutes 
to  avoid  superficial  water  of  the  aquifer.  Nitrogen 
concentration  mainly  developed  in  the  center  and 
east  of  the  plain  where  most  important  water  re- 
sources were  located.  Analyses  of  different  water 
samples  showed  that  77.6%  had  a  concentration  of 
N-N03(-)  lower  than  11  mg/L  and  23.3%  had  a 
concentration  far  over  the  European  standard  for 
drinking  water  of  11.3  mg/L.  The  increase  was 
attributed  to  the  developing  industrial  activities  in 
the  area,  the  spreading  intensive  agricultural  prac- 
tice and  the  urbanization  of  the  plain.  (Mertz-PTT) 
W90-07740 


REGULARITIES  IN  DISTRIBUTION  AND  MI- 
GRATION FORMS  OF  HEAVY  METALS  IN 
LAKE  SEVAN  AND  ITS  TRIBUTARIES. 

Akademiya  Nauk  Armyanskoi  SSR,  Sevan.  Hy- 

drobiological  Station. 

G.  H.  Babayan. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  345-346,  1989. 

Descriptors:  'Heavy  metals,  'Lake  sediments, 
•Lakes,  'Path  of  pollutants,  'USSR,  'Water  pollu- 
tion, Armenia,  Chemical  analysis,  Cobalt,  Copper, 
Distribution  patterns,  Eutrophication,  Influent 
streams,  Iron,  Manganese,  Nickel,  Reservoirs,  Sea- 
sonal variation,  Trace  elements. 

In  destabilized  ecosystems,  such  as  Lake  Sevan,  in 
Armenia,  USSR,  the  disturbance  of  established  mi- 
croelement balance  may  intensify  eutrophication. 
Lake  Sevan  was  investigated  during  1982-1986. 
Trace  metals  (copper,  nickel,  cobalt,  iron,  and 
manganese)  were  analyzed  from  samples  of  water 
and  sediment  taken  at  three  stations  on  Sevan  and 
from  all  the  rivers  discharging  into  the  lake.  Each 
sample  was  first  filtered  through  a  Sinpor  0.03  mm 
membrane  and  then  fractionated  on  a  column  of 
Pharmacia  Sephadex  G-755.  Heavy  metal  analysis 
was  carried  out  by  means  of  flameless  atomic  ab- 
sorption using  a  Perkin-Elmar  403  spectrometer. 
The  ionic  forms  of  heavy  metals  were  determined 
by  a  kinetic  chemoluminescent  method.  Results 
show  that  heavy  metal  concentrations  in  Sevan  are 
generally  low,  within  the  limits  observed  for  other 
freshwater  reservoirs  all  over  the  world.  Microele- 
ment content  in  the  more  shallow  basin  of  Major 
Sevan  is  higher  than  that  for  the  minor  basin. 
Concentrations  of  copper,  nickel  and  cobalt  in  the 
lake  average  twice  those  in  the  rivers  discharging 
into  Sevan;  the  total  annual  yield  of  studied  metals 
into  the  lake  with  its  tributaries  is  about  100  tons. 
For  iron  and  manganese  an  inverse  regularity  is 
revealed,  with  upper  limits  reached  in  spring  and 
autumn  accompanied  by  increased  concentrations 
for  tributaries.  Upper  concentration  limits  for  the 
other  metals  are  observed  in  the  summer  and 
autumn  periods.  Inhomogeneous  distribution  of 
heavy  metals  with  depth  is  linked  with  water- 
blooms.  (Mertz-PTT) 


W90-07742 


URBAN  NUTRIENT  INPUTS  AND  PHYTO- 
PLANKTON BIOMASS  IN  A  SMALL  IM- 
POUNDMENT ON  THE  RIVER  MURRAY, 
AUSTRALIA. 

Murray-Darling     Freshwater    Research     Centre, 

Albury  (Australia). 

T.  J.  Hillman. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  377-387,  1989.  4  fig,  5  tab,  6  ref. 

Descriptors:  'Australia,  'Eutrophication,  'Limit- 
ing nutrients,  'Murray  River,  'Phosphorus,  'Phy- 
toplankton, 'Reservoirs,  'Turbidity,  'Urban 
runoff,  Biomass,  Lake  management,  Lakes,  Water 
quality. 

Lake  Mulwala  is  a  small  impoundment  on  the 
River  Murray,  Australia,  used  for  water  supply 
and  recreation.  Earlier  studies  showed  that  phos- 
phorus was  the  nutrient  in  shortest  supply  in  the 
lake.  Statistical  analysis  indicated  that  phytoplank- 
ton biomass  was  usually  inversely  related  to  levels 
of  abiogenic  turbidity.  During  periods  of  low  tur- 
bidity algal  biomass  correlated  with  total-phospho- 
rus concentrations  and  showed  some  inverse  rela- 
tionship with  water  replacement  time.  It  appears 
that  turbidity  generally  depresses  algal  growth  in 
Lake  Mulwala  and  that  during  periods  of  low 
turbidity,  algal  biomass  tends  to  increase  to  the 
limit  imposed  by  the  availability  of  phosphorus. 
Apparently,  the  addition  of  phosphorus  upstream 
is  not  transported  inertly  in  the  water  column,  but 
is  subject  to  the  operation  of  a  buffering  by  later 
resuspension.  However,  the  load  data  indicate  that 
little  of  the  phosphorus  is  lost  to  the  stream  system 
in  the  long-term.  (Mertz-PTT) 
W90-07747 


RECOVERY  OF  HEPATITIS  A  VIRUS  FROM  A 
WATER  SUPPLY  RESPONSIBLE  FOR  A 
COMMON  SOURCE  OUTBREAK  OF  HEPATI- 
TIS A. 

Georgia    Dept.    of   Human    Resources,    Atlanta. 

Office  of  Epidemiology. 

A.  B.  Bloch,  S.  L.  Stramer,  J.  D.  Smith,  H.  S. 

Margolis,  and  H.  A.  Fields. 

American   Journal   of  Public   Health   AJHEAA, 

Vol.  80,  No.  4,  p  428-430,  April  1990.  2  fig,  1  tab, 

17  ref. 

Descriptors:  'Filtration,  'Groundwater  pollution, 
'Hepatitis  A,  'Viruses,  'Wells,  Epidemiology,  Mi- 
crobiological studies,  Pollutant  identification, 
Public  health. 

An  outbreak  of  the  picornavirus  hepatitis  A  oc- 
curred in  a  north  Georgia  trailer  park  served  by  a 
private  well.  Of  18  residents  who  were  seroposi- 
tive to  hepatitis  A  16  (89%)  developed  hepatitis  A. 
Well  water  samples  were  collected  3  months  after 
illness  onset  in  the  index  case  and  28  days  after 
illness  onset  in  the  last  trailer  park  resident.  Tap 
water  from  the  trailers  was  tested  for  fecal  coli- 
form  bacteria.  Adsorbed  viruses  were  eluted  from 
filter  cartridges  and  the  concentrated  sample  was 
filter  sterilized  directly  onto  a  cell  monolayer. 
Hepatitis  A  virus  antigen  (HAVAg)  was  detected 
in  the  samples  by  enzyme  immunoassay  from  three 
of  the  five  cell  lines  following  two  30-day  passages, 
and  from  a  fourth  cell  line  following  a  third  pas- 
sage of  21  days.  While  the  incidence  of  HAV 
infection  has  been  decreasing  in  the  United  States 
over  the  past  ten  years,  it  continues  to  be  the 
second  leading  cause  of  viral  hepatitis.  Well  water 
contamination  continues  to  occur  and  this  source 
of  infection  is  not  widely  appreciated.  (Author's 
abstract) 
W90-07817 


SOOT   IN   THE   ATMOSPHERE   AND   SNOW 
SURFACE  OF  ANTARCTICA. 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-07826 
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EFFECTS  OF  LIMESTONE  QUARRYING  AND 
CEMENT-PLANT  OPERATIONS  ON  RUNOFF 
AND  SEDIMENT  YIELDS  IN  THE  UPPER 
PERMANENTE  CREEK  BASIN,  SANTA 
CLARA  COUNTY,  CALIFORNIA. 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W9O-07841 


MEASUREMENT  OF  REAERATION  COEFFI- 
CIENTS FOR  SELECTED  FLORIDA  STREAMS. 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

P.  S.  Hampson,  and  J.  E.  Coffin. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    87-4020, 
1989.  49  fig,  3  tab.  Project  no.  FL381. 

Descriptors:  'Aeration,  'Dissolved  oxygen,  'Flor- 
ida, 'Reaeration,  'Tracers,  'Water  quality,  Dilu- 
tion-dispersion, Path  of  pollutants. 

A  total  of  29  separate  reaeration  coefficient  deter- 
minations was  performed  on  27  subreaches  of  12 
selected  Florida  streams  between  October  1981 
and  May  1985.  Measurements  performed  prior  to 
June  1984  used  the  peak  and  area  methods  with 
ethylene  and  propane  as  the  tracer  gases.  Later 
measurements  used  the  steady-state  method  with 
propane  as  the  only  tracer  gas.  The  reaeration 
coefficients  ranged  from  1.07  to  45.9  with  a  mean 
estimated  probable  error  of  16.7%.  Ten  predictive 
equations  also  were  evaluated  using  the  measured 
coefficients.  The  most  accurate  equation  was  one 
of  the  energy  dissipation  type  with  a  standard  error 
of  60.3%.  Seven  additional  equations  were  devel- 
oped from  the  measured  coefficients  using  nonlin- 
ear regression.  The  most  accurate  of  the  developed 
equations  also  was  of  the  energy  dissipation  form 
and  had  a  standard  error  of  54.9%.  For  5  of  the  13 
subreaches  in  which  both  ethylene  and  propane 
were  used,  the  ethylene  data  resulted  in  substantial- 
ly larger  reaeration  coefficient  values  which  were 
rejected.  In  these  reaches,  ethylene  concentrations 
probably  were  significantly  affected  by  one  or 
more  electrophilic  addition  reactions  known  to 
occur  in  aqueous  media.  (USGS) 
W90-07849 


PHYSICAL  AND  CHEMICAL  DATA  FROM 
TWO  WATER-QUALITY  SURVEYS  OF 
STREAMS  IN  THE  LEWISVILLE  LAKE  WA- 
TERSHED, NORTH-CENTRAL  TEXAS,  1984 
AND  1985. 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

W.  S.  Gail. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-258,  1989.  2  sheets,  6  fig,  3 
tab,  6  ref. 

Descriptors:  'Lewisville  Lake,  'Maps,  'Nonpoint 
pollution  sources,  'Texas,  'Water  pollution 
sources,  'Water  quality,  Nitrogen,  Nutrient  inflow. 
Phosphorus  load. 

Twenty-nine  sites  on  streams  flowing  to  Lewisville 
Lake  in  north-central  Texas  were  sampled  in  each 
of  two  synoptic  (same  day)  water-quality  surveys. 
The  first  survey  was  performed  in  March  1984 
under  relatively  low-flow  conditions  and  the 
second  was  performed  in  March  1985  under  some- 
what higher  flow  conditions.  Data  are  presented 
for  instantaneous  measurements  of  discharge,  spe- 
cific conductance,  pH,  water  temperature,  dis- 
solved oxygen,  total  organic  carbon,  nitrite-plus- 
nitrate  nitrogen,  ammonium-plus-organic  nitrogen, 
total  nitrogen,  and  total  phosphorus.  Area-based 
instantaneous  yields  for  discharge,  total  nitrogen, 
and  total  phosphorus  were  calculated  and  are  dis- 
played graphically  showing  the  rank  of  each  site 
and  the  areal  distribution  of  ranks.  (USGS) 
W90-07850 


GROUND-WATER  CONTAMINATION  AT  AN 
INACTIVE  COAL  AND  OIL  GASIFICATION 
PLANT  SITE,  GAS  WORKS  PARK,  SEATTLE, 
WASHINGTON. 


Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

G.  L.  Turney,  and  D.  F.  Goerlitz. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4224, 
1989.  31p,  7  fig,  6  tab,  25  ref. 

Descriptors:  'Coal  gasification,  'Gas  Works  Park, 
'Groundwater  pollution,  'Organic  compounds, 
'Seattle,  'Washington,  'Water  pollution  sources, 
Polycyclic  aromatic  hydrocarbons,  Volatile  com- 
pounds. 

Gas  Works  Park  is  located  in  Seattle,  WA  on  the 
site  of  a  coal  and  oil  gasification  plant  that  ceased 
operation  in  1956.  During  operation,  many  types  of 
wastes,  including  coal,  tar,  and  oil,  accumulated  on 
site.  The  soil  at  the  park  presently  (1986)  is  con- 
taminated with  compounds  such  as  polynuclear 
aromatic  hydrocarbons,  volatile  organic  com- 
pounds, trace  metals,  and  cyanide.  Analyses  of 
water  samples  from  a  network  of  observation  wells 
in  the  park  indicate  that  these  compounds  also  are 
present  in  the  groundwater.  Polynuclear  aromatic 
hydrocarbons  and  volatile  organic  compounds 
were  identified  in  water  samples  in  concentrations 
as  large  as  200  mg/L.  Concentrations  of  organic 
compound  were  largest  where  groundwater  was  in 
contact  with  a  nonaqueous  phase  liquid  in  the  soil, 
and  were  lowest  where  nonaqueous  phase  liquids 
were  absent,  even  if  the  groundwater  was  in  con- 
tact with  contaminated  soils.  This  condition  results 
from  weathering  processes  at  the  site,  in  which 
soluble,  volatile,  low-molecular-weight  organic 
compounds  are  preferentially  dissolved  from  the 
nonaqueous  phase  liquid  into  the  groundwater. 
Where  nonaqueous  phase  liquids  are  absent,  only 
stained  soils  containing  relatively  insoluble,  high- 
molecular-weight  compounds  remain;  therefore  or- 
ganic compound  concentrations  in  the  groundwat- 
er are  much  lower.  Specific  conductance  values  in 
water  samples  were  as  large  as  5,280  microsie- 
mens/centimeter,  well  above  a  background  of  242 
microsiemens/centimeter;  this  indicates  the  pres- 
ence of  large  concentrations  of  minerals  in  the 
groundwater.  Trace  metal  concentrations,  howev- 
er, generally  were  less  than  0.010  mg/L.  Cyanide 
was  present  in  groundwater  samples  collected 
from  throughout  the  park,  ranging  in  concentra- 
tion from  0.01  to  8.6  mg/L.  (USGS) 
W90-07861 


SUMMARY  OF  DATA  PERTAINING  TO  LAND 
USE,  RAINFALL,  DRYFALL,  STREAM  DIS- 
CHARGE, AND  STORM  RUNOFF  COLLECT- 
ED AS  PART  OF  A  STUDY  OF  THE  EFFECTS 
OF  URBAN  RUNOFF  ON  RAPID  CREEK, 
RAPID  CITY  AREA,  SOUTH  DAKOTA. 
Geological  Survey,  Rapid  City,  SD.  Water  Re- 
sources Div. 

K.  E.  Goddard,  T.  K.  Lockner,  L.  L.  Harms,  and 
M.  H.  Smith. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-45,  1989.  194p,  40  fig,  22  tab, 
16  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Rapid 
City,  'South  Dakota,  'Urban  runoff,  'Water  qual- 
ity, Streamflow,  Urban  hydrology. 

The  objectives  of  a  3-year  study  of  urban  runoff  in 
the  Rapid  City  area  of  South  Dakota  were  to 
characterize  the  effects  of  urban  runoff  from  rain- 
fall on  the  water  quality  of  Rapid  Creek,  and  to 
evaluate  the  effects  of  the  runoff  on  the  existing 
cold-water  fishery.  In  order  to  meet  these  objec- 
tives, it  was  necessary  to  obtain  detailed  data  per- 
taining to  land  use,  rainfall,  dryfall,  stream  dis- 
charge, and  storm  runoff.  This  report  describes  the 
rationale  behind  the  data  collection  program,  de- 
scribes the  methods  used  to  collect  and  analyze  the 
data,  and  presents  the  data  collected  and  summa- 
rized during  the  study.  Six  watersheds  were  inves- 
tigated, ranging  in  size  from  1,610  to  20,990  acres. 
Water  quality  data  from  6  sites  for  about  30  rain- 
storms that  occurred  between  June  1980  and  July 
1982  are  presented.  (USGS) 
W90-07862 


DIE-AWAY  KINETIC  ANALYSIS  OF  THE  CA- 
PACITY OF  EPILJTHIC  AND  PLANKTONIC 
BACTERIA  FROM  CLEAN  AND  POLLUTED 
RIVER  WATER  TO  BIODEGRADE  SODIUM 
DODECYL  SULFATE. 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Bio- 
chemistry. 

D.  J.  Anderson,  M.  J.  Day,  N.  J.  Russell,  and  G.  F. 
White. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  56,  No.  3,  p  758-763,  March  1990. 
4  fig,  3  tab,  21  ref. 

Descriptors:  'Aquatic  bacteria,  'Biodegradation, 
•Detergents,  'Fate  of  pollutants,  'Kinetics,  'Path 
of  pollutants,  'Sodium  dodecyl  sulfate,  Microbio- 
logical studies,  Regression  analysis,  Surfactants. 

The  capacities  of  epilithic  and  planktonic  river 
bacterial  populations  to  degrade  sodium  dodecyl 
sulfate  (SDS)  in  samples  taken  at  two  times  during 
1987  from  one  clean  and  four  polluted  sites  in  a 
South  Wales  river,  were  estimated  in  die-away 
tests  under  simulated  environmental  conditions. 
There  was  a  relatively  slow  disappearance  of  SDS 
in  die-away  tests  for  both  planktonic  and  epilithic 
populations  taken  from  the  clean  source  site,  as 
compared  with  those  taken  from  the  downstream 
polluted  sites,  for  which  the  rate  of  biodegradation 
was  accelerated,  sometimes  after  an  apparent  initial 
lag  period.  The  kinetic  components  contributing  to 
the  die-away  curves  were  quantified  by  nonlinear 
regression  analysis  in  which  the  experimental  data 
were  fitted  to  a  variety  of  possible  kinetic  models. 
All  samples  except  for  one  from  the  polluted  sites, 
best  fitted  a  model  which  describes  the  biodegrada- 
tion of  SDS  at  concentrations  well  below  its  half- 
saturation  constant  by  bacteria  whose  growth  is 
exponential  and  unaffected  by  the  addition  of  a  test 
substrate.  Each  sample  from  the  clean  source  fitted 
a  different  model,  but  there  was  generally  little  or 
no  growth  on  endogenous  carbon.  A  consideration 
of  the  numerical  values  of  constants  derived  from 
the  modeling  of  epilithic  and  planktonic  popula- 
tions from  polluted  sites  indicates  clearly  that  the 
biodegradative  capacity  of  epilithic  bacterial  popu- 
lations toward  SDS  is  more  stable  than  that  of 
planktonic  bacterial  populations.  (Author's  ab- 
stract) 
W90-07868 


TISSUE  DISTRIBUTION  OF  A  COLIPHAGE 
AND  ESCHERICHIA  COLI  IN  MUSSELS 
AFTER  CONTAMINATION  AND  DEPURA- 
TION. 

University  Coll.,  Cork  (Ireland).  Virology  Unit. 
U.  F.  Power,  and  J.  K.  Collins. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  3,  p  803-807,  March  1990. 
2  fig,  2  tab,  21  ref. 

Descriptors:  'Bacteriophage,  'Bioaccumulation, 
•Depuration,  'Escherichia  coli,  'Fecal  coliforms, 
•Mussels,  'Path  of  pollutants,  Biological  studies, 
Mytilus,  Tissue  analysis. 

Experiments  were  undertaken  to  determine  the 
tissue  distribution  of  Escherichia  coli  and  a  coli- 
phage  after  contamination  of  the  common  mussel 
(Mytilus  edulis).  Mussels  were  contaminated  with 
high  levels  of  feces-associated  E.  coli  and  a  22-nm 
icosahedral  coliphage  over  a  2-day  period  in  a 
flowing-seawater  facility.  After  contamination,  in- 
dividual tissues  were  carefully  dissected  and  as- 
sayed for  E.  coli  and  the  coliphage.  Contaminated 
mussels  were  also  analyzed  to  determine  the  tissue 
distribution  of  the  contaminants  after  24-h  and  48-h 
depuration  periods.  The  majority  of  each  contami- 
nant was  located  in  the  digestive  tract  (94%  of  E. 
coli  and  89%  of  coliphage).  Decreasing  concentra- 
tions were  found  in  the  gills  and  labial  palps,  foot 
and  muscles,  mantle  lobes,  and  hemolymph.  The 
results  indicate  that  contamination  above  levels  in 
water  occurred  only  in  the  digestive  tract.  Con- 
taminated mussels  were  depurated  in  a  commer- 
cial-scale recirculating  UV  depuration  system  over 
a  48-h  period.  The  percent  reductions  of  E.  coli 
occurred  in  the  following  order:  digestive  tract, 
hemolymph,  foot  and  muscles,  mantle  lobes,  and 
gills  and  labial  palps.  The  percent  reductions  of  the 
coliphage  were  different,  occurring  in  the  follow- 
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ing  order:  hemolymph,  foot  and  muscles,  gills  and 
labial  palps,  mantle  lobes,  and  digestive  tract.  The 
results  clearly  demonstrate  that  E.  coli  and  the 
coliphages  are  differentially  eliminated  from  the 
digestive  tract.  The  two  microorganisms  are  elimi- 
nated at  similar  rates  from  the  remaining  tissues. 
The  results  also  show  that  the  most  significant 
coliphage  retention  after  depuration  for  48  h  is  in 
the  digestive  tract.  Thus,  conventional  depuration 
practices  are  inappropriate  for  efficient  virus  elimi- 
nation from  mussels.  (Author's  abstract) 
W9O-07870 


INTERACTION  OF  METALS  AND  PROTONS 
WITH  ALGAE:  H.  ION  EXCHANGE  IN  AD- 
SORPTION AND  METAL  DISPLACEMENT  BY 
PROTONS. 

Messiah  Coll.,  Grantham,  PA. 

For  primary  bibliographic   entry  see  Field   5D. 

W90-07884 


CONCENTRATIONS  AND  FLUXES  OF  POLY- 
CYCLIC  AROMATIC  HYDROCARBONS  AND 
POLYCHLORINATED  BIPHENYLS  ACROSS 
THE  Am-WATER  INTERFACE  OF  LAKE  SU- 
PERIOR. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 
J.  E.  Baker,  and  S.  J.  Eisenreich. 
Environmental  Science  and  Technology 
ESTHAG,  Vol.  24,  No.  3,  p  342-352,  March  1990. 
12  fig,  7  tab,  64  ref.  NOAA  Grant  NA-85-AA-D- 
SG136. 

Descriptors:  *Air-water  interfaces,  *Lake  Superi- 
or, 'Path  of  pollutants,  *Polychlorinated  biphen- 
yls,  'Polycyclic  aromatic  hydrocarbons,  Aromatic 
compounds,  Fluctuations,  Hydrocarbons,  Spatial 
distribution,  Surface  water,  Volatility. 

Concentrations  of  polycyclic  aromatic  hydrocar- 
bons (PAHs)  and  polychlorinated  biphenyls 
(PCBs)  were  measured  in  the  atmosphere  and  sur- 
face waters  of  Lake  Superior  to  estimate  the  direc- 
tion and  magnitude  of  their  fluxes  across  the  air- 
water  interface.  Atmospheric  PAH  concentrations 
(total  PAH  concentrations  =  3.8  +  or  -1.7  mg/cu 
m,  for  13  PAHs)  were  typical  of  levels  found  in 
continental  background  air.  Atmospheric  PCB 
concentrations  (x  =  1.2  nanograms/cu  m)  have 
remained  relatively  constant  over  the  Great  Lakes 
during  the  past  10  years  despite  lower  PCB  load- 
ings. PCB  congener  fugacity  gradients  suggest 
PCB  volatilization  from  Lake  Superior's  surface 
waters  in  August  1986.  Mean  volatilization  fluxes 
of  total  PCBs  (19  nanograms/sq  m/day)  are  similar 
to  estimates  of  gross  atmospheric  deposition  to  the 
lake,  supporting  the  hypothesis  of  nonequilibrium, 
steady-state  PCB  exchange  across  the  air-water 
interface.  PAH  fluxes  could  not  be  calculated  due 
to  uncertainties  in  PAH  Henry's  law  constants. 
(Author's  abstract) 
W90-07885 


ASSESSMENT  OF  FECAL  STEROLS  AND  KE- 
TONES AS  INDICATORS  OF  URBAN  SEWAGE 
INPUTS  TO  COASTAL  WATERS. 

Instituto    de    Quimica    Bio-Organica,    Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-07886 


FLUORITE  IN  RECENT  SEDIMENTS  AS  A 
TRAP  OF  TRACE  METAL  CONTAMINANTS 
IN  AN  ESTUARINE  ENVIRONMENT. 

Israel  Oceanographic  and  Limnological  Research 

Ltd.,  Haifa. 

B.  S.  Krumgalz,  G.  Fainshtein,  L.  Gorfunkel,  and 

Y.  Nathan. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  30,  No.  1,  p  1-15,  January  1990.  1  fig,  7  tab,  54 

ref. 

Descriptors:  'Cadmium,  'Copper,  'Estuaries, 
•Fluorites,  *Iron,  'Lead,  'Mercury,  *Path  of  pol- 
lutants, 'River  sediments,  'Trace  metals,  'Zinc, 
Dissolved  solids,  Fluvial  sediments,  Israel,  Kishon 
River,  Organic  matter,  Particulate  matter,  Sedi- 
ment contamination,  Sediment  transport. 


The  trace  metal  contamination  of  estuarine  sedi- 
ments of  the  Kishon  River,  running  through  a 
large  industrial  zone  of  Israel,  was  studied.  The 
sediments  were  analyzed  for  trace  metal  (copper, 
cadmium,  iron,  lead,  mercury  and  zinc)  contents, 
organic  matter  content,  mineralogical  composition 
and  carbonate  content.  Significant  intercorrelations 
between  cadmium,  copper,  zinc,  iron,  carbonate 
content  and  fluorite  (CaF2)  content  were  observed 
for  Kishon  River  sediments.  The  Kishon  River 
estuary  acts  as  an  efficient  trap  for  anthropogenic 
trace  metals,  probably  through  fluorite  precipita- 
tion. The  important  processes  for  the  movement  of 
trace  metals  from  the  Kishon  river  to  Haifa  Bay 
appear  to  be  the  horizontal  transport  of  contami- 
nated fine  grained  particles  along  the  river  bottom, 
and  transport  of  trace  metals  in  soluble  forms.  The 
trace  metal  content  in  Kishon  River  sediments  has 
considerably  increased  during  the  last  14  years. 
(Author's  abstract) 
W90-07887 


METAL  CONCENTRATIONS  IN  TISSUES  OF 
SPARTTNA  ALTERNIFLORA  (LOISEL.)  AND 
SEDIMENTS  OF  GEORGIA  SALT  MARSHES. 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
J.  J.  Alberts,  M.  T.  Price,  and  M.  Kama 
Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 
Vol.  30,  No.  1,  p  47-58,  January  1990.  4  fig,  2  tab, 
15  ref.  NOAA  Office  of  Sea  Grant,  Department  of 
Commerce  Grant  NA84AA-D-00072. 

Descriptors:  'Marine  sediments,  'Metals,  'Path  of 
pollutants,  'Salt  marshes,  'Wetlands,  Absorption, 
Aluminum,  Cadmium,  Chromium,  Copper,  Geor- 
gia, Heavy  metals,  Iron,  Manganese,  Mercury,  Mo- 
lybdenum, Nickel,  Tissue  analysis,  Vanadium, 
Water  pollution  sources,  Zinc. 

The  concentrations  of  eleven  metals  (Al,  Cd,  Cr, 
Cu,  Fe,  Hg,  Mn,  Mo,  Ni,  V  and  Zn)  were  deter- 
mined in  salt  marsh  sediments  from  seven  locations 
in  two  industrial/port  cities  and  one  relatively 
unimpacted  region  of  the  Georgia  coast.  In  addi- 
tion, six  of  these  elements  (Al,  Cu,  Fe,  Hg,  Mn  and 
Zn)  were  measured  in  the  above  and  below-ground 
tissues  of  the  salt  marsh  plants  Spartina  alterniflora 
from  the  same  locations  and  in  Spartina  cynosur- 
oides  at  one  site.  The  sedimentary  metal  concentra- 
tions of  Cr,  Cu,  Hg,  V  and  Zn  were  higher  in  the 
industrial/port  sites  by  less  than  a  factor  of  ten 
relative  to  the  other  areas,  and  the  remaining  ele- 
ments had  similar  sedimentary  concentrations  at  all 
locations.  Tissue  concentrations  of  elements  in  S. 
alterniflora  varied  little  between  sites.  Elemental 
ratios  and  concentration  factor  calculations  for 
plant  tissues  indicated  that  Al  and  Fe  were  not 
actively  taken  up,  but  that  internal  concentrations 
of  Cu  and  Hg  appeared  to  be  controlled  by  the 
plants.  (Author's  abstract) 
W90-07890 


PETROLEUM  HYDROCARBONS  IN  THE 
SURFACE  WATER  OF  TWO  ESTUARIES  IN 
THE  SOUTHEASTERN  UNITED  STATES. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Chemis- 
try. 

T.  F.  Bidleman,  A.  A.  Castleberry,  W.  T. 
Foreman,  M.  T.  Zaranski,  and  D.  W.  Wall. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol.  30,  No.  1,  p  91-109,  January  1990.  9  fig,  5  tab, 
42  ref.  NOAA  Grants  CEIP-82-08  and  CEIP-83- 
04. 

Descriptors:  'Estuaries,  'Hydrocarbons,  'Oil  pol- 
lution, 'Path  of  pollutants,  'South  Carolina,  'Sur- 
face water,  Charleston  Harbor,  Fluorescence,  Gas 
chromatography,  Mass  spectrometry,  Pollutant 
identification,  Polycyclic  aromatic  hydrocarbons, 
Winyah  Bay. 

Surface  water  samples  from  Charleston  Harbor 
and  Winyah  Bay,  South  Carolina  were  analyzed 
for  total  hydrocarbons  by  gas  chromatography 
(GC)  and  for  petroleum  residues  (expressed  as 
crude  oil  equivalents)  by  fluorescence  spectrome- 
try (FS).  Cleanup  by  column  chromatography  and 
saponification  was  necessary  to  reduce  the  back- 
ground from  extraneous  fluorescing  materials.  Oil 
concentrations  determined  by  FS  ranged  from  0.5- 
25  micrograms/L  in  Charleston  Harbor  and    < 


0.23-9.6  micrograms/L  in  Winyah  Bay.  Hydrocar- 
bons determined  by  GC  were  significantly  corre- 
lated (P  <  0.01)  with  crude  oil  equivalents  deter- 
mined by  FS,  but  the  data  showed  considerable 
scatter.  Polycyclic  aromatic  hydrocarbons  were 
determined  by  gas  chromatography-mass  spec- 
trometry for  one  set  of  Winyah  Bay  samples.  The 
sum  of  nonalkylated  polycyclic  aromatic  hydro- 
carbons having  >  or  =  3  rings  ranged  from  7-64 
nanograms/L  at  different  stations.  Perylene,  possi- 
bly originating  from  sediment  dredging,  was  one  of 
the  more  abundant  polycyclic  aromatic  hydrocar- 
bons. (Author's  abstract) 
W90-07891 


OHIO  RIVER  OIL  SPILL:  A  CASE  STUDY. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
R.  M.  Clark,  A.  H.  Vicory,  and  J.  A.  Goodrich. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  82,  No.  3,  p  39-44,  March  1990.  6 
fig,  2  tab,  7  ref. 

Descriptors:  'Monongahela  River,  'Ohio  River, 
•Oil  pollution,  'Oil  spills,  'Path  of  pollutants, 
•Water  pollution  effects,  Case  studies,  Cleanup 
operations,  Water  pollution  treatment. 

On  January  2,  1988,  a  massive  spill  of  3.8  million 
gallons  of  diesel  oil  on  the  Monongahela  River 
near  Pittsburgh,  Pennsylvania  illustrated  the  vul- 
nerability of  drinking  water  utilities  to  upstream 
point  and  nonpoint  sources  of  pollution.  The  spill 
breached  an  earthen  barrier  surrounding  the  split 
storage  tank  and  entered  the  river  through  storm 
sewers.  Normal  procedures  used  to  control  oil 
spills  were  only  partially  successful;  30%  of  the 
spilled  oil  was  recovered  with  brooms  and  vacu- 
ums. The  spill  also  pushed  through  several  locks 
and  dams,  causing  the  diesel  oil  to  mix  vertically  in 
the  water  column.  As  the  slick  moved  slowly  past 
Pittsburgh,  then  into  the  Ohio  River,  water  plants 
had  to  close  their  water  intakes.  Procedures  for 
spill  notification  went  into  effect.  The  Ohio  River 
Valley  Water  and  Sanitation  Commission  (OR- 
SANCO)  played  a  major  role  in  coordinating  the 
dissemination  of  information  and  emergency  and 
remedial  action.  Thirteen  laboratory  stations  oper- 
ated in  cooperation  with  11  water  utilities  and  2 
industries  to  collect  daily  water  samples  and  ana- 
lyze them  for  16  halogenated  compounds.  Al- 
though the  long-term  damage  from  the  spill  is  still 
not  known,  diesel  oil  passing  through  locks  and 
dams  stained  concrete  walls,  caused  many  commu- 
nities to  use  bottled  water,  and  brought  commer- 
cial activity  to  a  virtual  standstill.  The  Natural 
Resource  Damage  Assessment  procedure  will 
define  the  overall  extent  of  the  spill.  Ashland  Oil 
Inc.,  the  company  responsible  for  the  spill,  has 
agreed  to  a  long-term  cleanup  program  and  will 
reimburse  the  federal  government  $680,000  in  con- 
nection with  the  spill.  The  spill  illustrated  the  need 
for  better  information  regarding  the  time  of  pas- 
sage versus  discharge  levels  for  various  stages  of 
Ohio  River  flow.  Computer  models  should  be  de- 
veloped that  can  better  predict  both  travel  time 
and  concentration  of  contaminants  in  the  event  of 
future  spills.  (Geiger-PTT) 
W90-07893 


ORGANIC  CARBON  AND  THM  FORMATION 
POTENTIAL  IN  KANSAS  GROUNDWATERS. 

Kansas  Dept.  of  Health  and  Environment,  Topeka. 

Bureau  of  Environmental  Remediation. 

R.  E.  Miller,  S.  J.  Randtke,  L.  R.  Hathaway,  and  J. 

E.  Denne. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  82,  No.  3,  p  49-62,  March  1990.  6 

fig,  1 1  tab,  1 1  ref.  University  of  Kansas  General 

Research  Fund  Allocation  3070-XX-0038. 

Descriptors:  'Groundwater  pollution,  'Kansas, 
'Organic  carbon,  'Path  of  pollutants,  'Trihalo- 
methanes,  Alluvial  aquifers,  Ammonium,  Aquifer 
characteristics,  Chlorinated  hydrocarbons,  Geo- 
chemistry, Groundwater  quality,  Iron,  Manganese, 
Water  pollution  control. 

Fifty  wells  in  Kansas  were  sampled  to  determine 
the  concentrations  of  total  organic  carbon  (TOC) 
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and  trihalomethane  formation  potential  (THMFP) 
associated  with  major  aquifer  systems.  The  mean 
TOC  and  THMFP  concentrations  were  1.03  +  /- 
0.76  mg/L  and  46.7  +A39.5  micrograms/L; 
THMFP  was  very  strongly  correlated  with  TOC 
(r= 0.953).  Only  8%  of  the  THMFP  concentra- 
tions exceeded  100  micrograms/L,  but  56%  ex- 
ceeded 25  micrograms/L  and  90%  exceeded  10 
micrograms/L,  suggesting  that  many  Kansas  water 
utilities  using  groundwater  might  have  difficulty 
meeting  a  substantially  lower  THM  standard. 
THMFPs  were  higher  in  alluvial  aquifers  which 
naturally  contain  greater  levels  of  TOC.  Only 
weak  correlations  were  found  between  THMFP 
and  TOC  as  a  function  of  depth,  chlorine  demand 
and  most  geochemical  constituents.  Efforts  to  con- 
trol trihalomethanes  in  Kansas  groundwater  sup- 
plies should  focus  on  alluvial  aquifers,  particularly 
those  with  high  concentrations  of  TOC,  ammoni- 
um, iron,  and  manganese.  (Author's  abstract) 
W90-07895 


RADIUM-226  AND  TRITIUM  IN  PUBLIC 
WELL  SUPPLIES  OF  THE  GREATER  CHICA- 
GO AREA. 

Metropolitan     Water     Reclamation     District    of 

Greater  Chicago,  IL.  Research  and  Development 

Dept. 

L.  M.  Kristoff,  D.  T.  Lordi,  and  C.  Lue-Hing. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  82,  No.  3,  p  77-82,  March  1990.  3 

fig,  5  tab,  13  ref. 

Descriptors:  *Chicago,  'Drinking  water, 
•Groundwater  pollution,  'Groundwater  quality, 
•Radium  radioisotopes,  •Tritium,  *Water  pollution 
sources,  'Wells,  Deep  wells,  Monitoring,  Shallow 
wells,  Water  quality. 

Relatively  high  levels  of  total  alpha  and  beta  ra- 
dioactivities encountered  in  wastewater  of  one  of 
the  wastewater  treatment  facilities  operated  by  the 
Metropolitan  Water  Reclamation  District  of 
Greater  Chicago  prompted  a  radiological  survey 
of  the  municipal  well  water  supplies  in  the  region. 
Grab  samples  of  treated  well  waters  were  collect- 
ed from  various  water  supplies  located  in  Cook 
County,  Illinois,  the  area  served  by  the  reclamation 
district.  A  modified  method  of  the  procedure  in- 
volving the  precipitation  of  radium-226  with 
barium  sulfate  was  used  to  ensure  that  all  the 
radium-226  would  be  collected.  Samples  were 
counted  with  a  proportional  counter  for  total  alpha 
and  total  beta  radioactivities.  The  concentrations 
of  total  alpha  activity,  total  beta  activity,  and 
radium-226  were  found  to  be  higher  in  waters  from 
wells  with  depths  greater  than  1,200  ft  (366  m) 
than  in  waters  from  wells  of  less  than  850  ft  (259 
m)  depth.  The  waters  from  10  of  the  deep  wells 
were  found  to  contain  an  unmeasurable  concentra- 
tion of  tritium,  but  all  of  the  shallow-well  waters 
contained  tritium  at  0.3  nCi/L.  Some  of  the  deep 
wells  may  contain  dead  waters.  The  waters  coming 
from  the  deep  wells  reflect  the  conditions  of  the 
strata  from  which  they  are  drawn,  primarily  the 
Galesville-Ironton  sandstone  formation  in  the 
Cambrian  system.  The  shallow  wells  draw  their 
water  from  the  shallow  Racine  formation  of  the 
Devonian  and  Silurian  systems.  (Author's  abstract) 
W90-07897 


SOME  OBSERVATIONS  ON  NESTED  MODEL- 
LING OF  FLOW  AND  SOLUTE  TRANSPORT 
IN  RECTANGULAR  HARBORS. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

L.  Mardapitta-Hadjipandeli,  and  R.  A.  Falconer. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  89,  No.  Part  2,  p   15-38,  March 
1990.  13  fig,  1  tab,  18  ref. 

Descriptors:  'Harbors,  'Mathematical  models, 
•Model  studies,  'Numerical  analysis,  'Path  of  pol- 
lutants, 'Solute  transport,  'Water  pollution 
sources.  Hydrodynamics,  Mathematical  studies, 
Tidal  effects,  Water  circulation. 

A  non-dynamically  linked  nested  numerical  model 
has  been  successfully  applied  to  predict  the  tide 
induced  circulation  and  solute  concentration  distri- 
butions in  physical  models  of  idealized  rectangular 


harbors.  The  numerical  model  results  indicated 
potential  scaling  problems  associated  with  distort- 
ed physical  models  of  recirculating  flows;  the  nu- 
merically predicted  optimum  gross  solute  ex- 
change coefficient  occurred  for  different  aspects 
ratios  at  the  laboratory  and  prototype  model 
scales.  The  nested  numerical  model  results  are  in 
good  agreement  with  the  laboratory  model  results, 
at  the  same  scale,  although  the  disparity  between 
the  coarse  grid  predictions  and  the  laboratory  re- 
sults highlights  the  significance  of  the  grid  size  in 
modeling  recirculating  flows.  (Geiger-PTT) 
W90-07901 


SORPTION  OF  HYDROPHOBIC  COM- 
POUNDS ON  AQUTFER  MATERIALS:  ANALY- 
SIS METHODS  AND  THE  EFFECT  OF  OR- 
GANIC CARBON. 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 
Environmental  Engineering. 
L.  W.  Lion,  T.  B.  Stauffer,  and  W.  G.  Maclntyre. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
5,  No.  3,  p  215-234,  March  1990.  8  fig,  3  tab,  40  ref. 

Descriptors:  'Groundwater  pollution,  'Hydrocar- 
bons, 'Organic  carbon,  'Path  of  pollutants,  'Poly- 
mers, 'Sorption,  Partition  coefficients,  Polynuclear 
aromatic  hydrocarbons,  Teflon. 

Sorption  studies  of  polynuclear  aromatic  hydrocar- 
bons (PAH)  on  low-carbon  aquifer  materials  are 
reported.  Both  column  and  batch  partition  coeffi- 
cients were  affected  by  synthetic  polymeric  com- 
ponents, such  as  Teflon,  in  commonly  used  experi- 
mental apparatus.  These  influences  include  incor- 
rect (high)  estimates  for  partition  coefficients  and 
tailing  of  peaks  in  column  studies.  Both  batch  and 
column  experimental  methods  are  developed,  using 
polymer-free  systems,  that  allow  accurate  measure- 
ment of  partition  coefficients  for  hydrophobic 
PAHs  in  low-carbon  systems.  Application  of  these 
methods  shows  that  organic  carbon  contents  below 
the  commonly  cited  threshold  level  of  0. 1  %  may 
dominate  the  partitioning  and  subsequent  transport 
of  phenanthrene  in  aquifer  systems.  (Author's  ab- 
stract) 
W90-07903 


EFFECT  OF  PH  CONCENTRATION  ON  THE 
TRANSPORT  OF  NAPHTHALENE  IN  SATU- 
RATED AQUD7ER  MEDIA. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

A.  T.  Kan,  and  M.  B.  Tomson. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

5,  No.  3,  p  235-251,  March  1990.  5  fig,  3  tab,  44  ref. 

EPA  Assistant  Agreement  No.  CR-8 12808. 

Descriptors:  'Groundwater  pollution,  'Naphtha- 
lenes, 'Organic  pollutants,  'Path  of  pollutants, 
'Sorption,  DDT,  Hydrogen  ion  concentration, 
Model  studies,  Soil  contamination,  Toluene. 

Sorption  is  one  of  the  primary  mechanisms  for 
retarding  the  movement  of  organic  contaminants  in 
groundwater.  Sorption  of  hydrophobic  compounds 
such  as  toluene,  naphthalene,  and  DDT  is  general- 
ly assumed  to  be  linearly  proportional  to  solution 
phase  concentration.  Naphthalene  was  chosen  as  a 
model  compound.  Batch  adsorption  was  studied 
from  0.01  to  1.00  mg/L.  Transport  of  naphthalene 
through  a  specially  designed  soil  column  apparatus 
was  studied  from  5  to  9  pH  and  from  0.025  to  2.0 
mg/L  initial  concentration.  All  transport  data 
could  be  modeled  using  a  single  pH-modified 
Freundlich  isotherm.  The  exponent  (0.81)  is  similar 
to  that  reported  by  numerous  authors  for  the  fate 
of  contaminants  in  soil  and  probably  reflects  a 
decrease  in  the  sorption  energy  with  increasing 
solution  concentration.  The  negative  slope  of  sorp- 
tion vs  pH  is  consistent  with  common  models  of 
humic  structure  vs  pH,  but  too  little  data  is  avail- 
able in  the  literature  to  test  the  reasonableness  of 
the  numerical  value  of  the  slope.  (Author's  ab- 
stract) 
W90-07904 


CHARACTERIZATION  OF  A  SANDY   AQUI- 
FER MATERIAL  AT  THE  GRAIN  SCALE. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 


For  primary  bibliographic  entry   see   Field   2G. 
W90-07905 


UNSTEADY  RADIAL  FLOW  OF  GAS  IN  THE 
VADOSE  ZONE. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
D.  B.  McWhorter. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
5,  No.  3,  p  297-314,  March  1990.  8  fig,  2  tab,  21  ref, 
append. 

Descriptors:  'Gas  permeability,  'Groundwater 
pollution,  'Path  of  pollutants,  'Soil  water  pollu- 
tion, 'Unsaturated  flow,  'Vadose  zone,  Density, 
Mathematical  equations,  Viscosity. 

An  exact,  quasi-analytic  solution  for  unsteady 
radial  gas  flow  to  injection  or  withdrawal  wells  is 
developed.  Nonlinearities  stemming  from  pressure- 
dependent  density,  viscosity,  and  gas  permeability 
are  accounted  for  in  the  general  development.  A 
new  pseudo-pressure  is  defined.  Under  the  condi- 
tions of  modest  mass  discharge  and  small  pressure 
gradients  expected  to  prevail  in  most  hydrologic 
applications,  the  rigorous  pseudo-pressure  is  close- 
ly approximated  by  a  simple  expression  that  is 
easily  evaluated  in  terms  of  the  actual  gas  pressure. 
The  nonlinearity  arising  from  the  Klinkenberg 
effect  is  shown  to  be  important  only  for  circum- 
stances that  result  in  large  pressure  gradients  such 
as  will  occur  for  large  injection  or  withdrawal 
rates  in  media  with  low  permeability.  A  procedure 
for  determining  the  apparent  gas  permeability  from 
test  data  is  demonstrated  using  a  set  of  simulated 
data  generated  from  the  quasi-analytic  solution. 
(Author's  abstract) 
W9O-O7906 


EXPERIMENTAL  STUDD2S  ON  THE  SURVIV- 
AL OF  FECAL  BACTERIAL  FROM   URBAN 
SEWAGE   IN   SEAWATER   (ETUDE   EXPERI- 
MENTALE  DE  LA  DECROISSANCE  DES  BAC- 
TERIES  FECALES  EN  MHJEU  MARIN  QUAN- 
TIFICATION, FACTEURS  IMPLIQUES). 
Fondation   Oceanographique   RICARD,    BP    39, 
13762  Les  Milles  Cedex,  France. 
J.  L.  Bonnefont,  Y.  P.  Martin,  and  B.  Guiennet. 
Water  Research  WATRAG,  Vol.  24,  No.  3,  p  267- 
273,  March   1990.   5  fig,   3  tab,    19  ref.   English 
summary. 

Descriptors:  'Coliforms,  'Marine  pollution,  'Path 
of  pollutants,  'Wastewater  pollution,  Bacterial  sur- 
vival, Depth,  Seawater,  Sunlight. 

Numerous  studies  addressing  the  disappearance  of 
contaminating  fecal  bacteria  (fecal  coliform,  fecal 
streptococci)  into  the  ocean  show  extremely  varied 
results.  Bacterial  survival  is  affected  by  numerous 
physical  and  biological  parameters  and  its  study  in 
seawater  is  hindered  by  methodological  difficulties 
and  the  extreme  variations  in  the  natural  environ- 
ment. To  gain  a  better  understanding  of  the  more 
influential  parameters,  experimental  models  have 
been  established,  mixing  urban  effluents  with  sea- 
water under  specified  conditions.  Studies  done 
with  a  system  protected  from  light  have  deter- 
mined a  disappearance  factor,  that  is,  the  intrinsic 
biological  death  occurring  in  several  dozens  of 
hours.  Streptococci  survival  is  better  than  that  of 
coliforms.  Statistical  analysis  of  the  data  shows 
that  this  biological  death  depends  on  the  richness 
of  nutrients  in  the  initial  mixture.  In  the  presence 
of  sunlight  disappearance  is  very  quick,  on  the 
order  of  an  hour.  This  effect  remains  discernible  in 
the  ocean  up  to  a  depth  of  at  least  8  m.  To  better 
simulate  a  discharge  into  seawater,  an  experimental 
system  with  continuous  flow  and  an  adjustable 
mixture  of  seawater  and  urban  effluents  has  been 
put  into  operation.  The  role  of  sunlight  remains 
preponderant  over  other  parameters,  such  as  resi- 
dence time  and  the  bacterial  adaptation  phenome- 
non. It  follows  from  this  study  that  the  disappear- 
ance factor  depends  on  the  hour  of  the  sampling 
and  the  exposure  to  sunlight  at  that  time.  As  a 
consequence,  it  would  seem  hazardous  to  give 
estimates  of  decreasing  entero-bacteria  concentra- 
tions discharged  in  seawater  that  would  be  applica- 
ble to  different  situations.  (Author's  abstract) 
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Group  5B — Sources  Of  Pollution 

W9O-O7907 


EVALUATION     OF     LAND     APPLICATION 
USING     SECONDARY     EFFLUENT     IN     A 
FOREST  SLOPE:  ESTIMATION  OF  DRAINED 
WATER  QUALITY  AND  DISCUSSION  OF  THE 
EFFECTS  UPON  SOIL  OR  PLANTS  AND  BE- 
HAVIOR OF  BACTERIA. 
Kagawa  Univ.,  Takamatsu  (Japan). 
For  primary  bibliographic  entry  see  Field  5E. 
W90-07908 


VERTICAL  AND  LATERAL  DISTRIBUTION 
OF  FTNE-GRATNED  PARTICULATES  IN  PRAI- 
RIE AND  CORDILLERAN  RP7ERS:  SAM- 
PLING IMPLICATIONS  FOR  WATER  QUAL- 
ITY PROGRAMS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

E.  D.  Ongley,  T.  R.  Yuzyk,  and  B.  G. 
Knshnappan. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  SOS- 
SI  2,  March  1990.  5  fig,  5  tab,  26  ref. 

Descriptors:  *Lateral  distribution,  *Particulate 
matter,  'River  sediments,  *Sediment  distribution, 
•Water  quality,  Clays,  Cordilleran  rivers,  Homo- 
genation,  Prairie  rivers,  Silt,  Vertical  distribution, 
Water  column  characteristics. 

The  fine  sediment  fraction,  usually  <63  microme- 
ters, is  generally  regarded  as  significant  for  water 
quality  issues.  This  fraction  is  usually  presumed  to 
be  evenly  distributed  in  the  vertical  column.  Using 
period  of  record  data  for  three  prairie  rivers  and 
three  cordilleran  river  sites,  and  midstream  data 
from  the  Mackenzie  River,  the  degree  to  which 
near-surface  samples  of  silt  and  clay  are  representa- 
tive of  the  vertical  and  cross  section  was  examined. 
These  data  were  available  only  for  high  flow  con- 
ditions. Surface  samples  of  silt  +  clay  tended  to 
underestimate  the  vertical  mean  concentration  by 
less  than  10%;  also,  89%  of  the  surface  data  at  five 
of  the  six  sampled  sites  were  within  plus  or  minus 
15%  of  the  vertical  mean  concentration.  The  indi- 
vidual vertical  distributions  of  clay  and  silt  dis- 
played inconsistent  and  variable  patterns  of  con- 
centration with  depth  and  could  include  large  ex- 
cursions within  individual  profiles.  Large,  deep 
rivers  did  not  behave  differently  from  shallow 
ones.  There  was  no  evidence  of  increasing  homog- 
enization  of  silt  +  clay  across  the  section  as  dis- 
charge increased.  The  data  indicated  typical  errors 
that  may  be  expected  if  surface  samples  are  used  to 
characterize  the  water  column  at  high  discharges. 
(Author's  abstract) 
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IN  SITU  DETERMINATION  OF  PCB  CONGE- 
NER-SPECIFIC FTRST  ORDER  ABSORPTION/ 
DESORPTION  RATE  CONSTANTS  USING 
CHIRONOMUS  TENTANS  LARVAE  (IN- 
SECTA:  DIPTERA:  CHIRONOMIDAE). 
New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Bureau  of  Water  Research. 
M.  A.  Novak,  A.  A.  Reilly,  B.  Bush,  and  L.  Shane. 
Water  Research  WATRAG,  Vol.  24,  No.  3,  p  321- 
327,  March  1990.  2  fig,  3  tab,  12  ref. 

Descriptors:  *Bioaccumulation,  'Midges,  'Path  of 
pollutants,  'Polychlorinated  biphenyls,  Bioassay, 
Chlorination,  Testing  procedures. 

The  uptake  of  polychlorinated  biphenyl  (PCB) 
congeners  was  measured  in  the  larvae  of  a  labora- 
tory-reared chironomid  midge,  Chironomus  ten- 
tans,  placed  in  the  upper  Hudson  River,  New  York 
during  2  months  in  1985.  This  procedure  was  in- 
vestigated as  a  method  for  determining  water  con- 
gener concentrations  during  times  of  fluctuating 
PCB  levels,  and  to  model  uptake  of  PCBs  by  river 
biota.  After  a  96  h  exposure  period,  total  PCB 
concentrations  in  the  test  organisms  averaged  6.7 
micrograms/gram  total  PCBs,  compared  with 
water  concentrations  of  67  ng/L  (mean  value  for 
both  months).  Uptake  and  elimination  constants, 
time  to  equilibrium  and  concentration  factors  were 
calculated  for  each  of  21  selected  congeners.  Anal- 
ysis of  PCB  congeners  in  insects  harvested  at  inter- 
vals during  the  96  h  period  showed  that  uptake 


differs  with  varying  degrees  of  chlorination  rela- 
tive to  water  concentrations.  At  the  end  of  the 
exposure  period,  concentration  factors  ranged 
from  4000  to  over  300,000  times  the  water  concen- 
trations. Differences  in  the  replicate  indicate  poten- 
tial problems  with  this  method  as  a  field  tool; 
instead  of  using  all  congeners  separated  in  analysis, 
several  individual  congeners  should  be  selected  for 
use  based  on  their  importance  to  the  river  fauna 
and  the  consistency  with  which  they  are  analyzed. 
(Author's  abstract) 
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ELIMINATION  OF  LONG  LD7ED  FISSION 
PRODUCTS  FROM  RIVER  SEDIMENT. 

Novi  Sad  Univ.   (Yugoslavia).   Inst,   of  Physics. 
L.  Conkic,  Z.  Skrbic,  J.  Slivka,  M.  Veskovic,  and 
I.  Bikit. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  333- 
335,  March  1990.  3  fig,  1  tab,  8  ref. 

Descriptors:  *Cesium,  'Chernobyl,  *Fate  of  pol- 
lutants, 'Nuclear  accidents,  'Path  of  pollutants, 
'Radioisotopes,  'Ruthenium  radioisotopes, 
Danube  River,  Elimination  rate,  Radioactive  half- 
life,  Sediment  contamination. 

The  activity  concentration  of  cesium- 137,  cesium- 
134  and  ruthenium- 106  in  the  sediment  of  the 
Danube  river  was  measured  for  a  period  of  18 
months  after  the  Chernobyl  accident.  During  this 
interval  (June  1986  until  December  1987)  samples 
were  collected  15  times  at  Bezdan.  From  the  data 
fitted  with  a  simple  exponential  decay  function  the 
same  value  of  'corrected  elimination  half-life'  of 
about  240  d  was  derived  for  all  three  radionuclides. 
The  most  important  conclusion  is  that  the  elimina- 
tion rate  of  the  long  lived  isotopes,  e.g.  cesium-137, 
from  the  river  sediment  is  much  faster  than  one 
can  predict  from  the  radioactive  decay,  at  least 
within  2  years  after  sudden  contamination.  It  is 
clear,  however,  that  the  derived  value  for  correct- 
ed elimination  half-life  is  strongly  influenced  by 
the  local  hydrological  and  meteorological  condi- 
tions during  the  period  of  measurement.  (Author's 
abstract) 
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AVAILABILITY  OF  SORBED  TOLUENE  IN 
SOILS  FOR  BIODEGRADATION  BY  ACCLI- 
MATED BACTERIA. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
K.  G.  Robinson,  W.  S.  Farmer,  and  J.  T.  Novak. 
Water  Research  WATRAG,  Vol.  24,  No.  3,  p  345- 
350,  March  1990.  9  fig,  1  tab,  22  ref. 

Descriptors:  'Biodegradation,  'Cleanup,  'Fate  of 
pollutants,  'Path  of  pollutants,  'Soil  bacteria,  'Soil 
contamination,  'Toluene,  'Water  pollution  treat- 
ment, Aerobic  conditions,  Desorption,  Microbial 
degradation,  Sorption  rate. 

Batch  soil  microcosms  were  used  to  evaluate  the 
sorption  and  bioavailability  of  toluene  in  an  organ- 
ic soil  containing  acclimated  bacteria.  Most  toluene 
sorption  occurs  rapidly  but  a  small  fraction 
(<  10%)  sorbs  at  a  much  slower  rate  that  continues 
to  decrease  over  time.  Toluene  sorption  appears  to 
be  a  two-phase  process  (fast  and  slow)  and  true 
equilibrium  may  take  a  significant  period  of  time  to 
achieve.  Measurement  of  both  sorbed  and  solution 
phase  toluene  concentrations  indicate  that  accli- 
mated bacteria  quickly  utilize  toluene  under  aero- 
bic conditions.  Within  2  days  total  toluene  was 
reduced  below  measurable  levels.  Desorption  of 
most  toluene  from  soil  is  rapid,  thereby  becoming 
available  to  acclimated  bacteria  in  the  aqueous 
phase.  However,  a  small  quantity  of  toluene  de- 
sorbs  very  slowly  and  becomes  available  for  biode- 
gradation at  a  rate  limited  by  desorption.  (Author's 
abstract) 
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SORPTION    EQUILIBRIA    FOR    TRICHLOR- 
OETHENE  ON  ALGAE. 

Advanced    Environmental    Control    Technology 

Research  Center,  Urbana,  IL. 

For  primary  bibliographic   entry  see   Field   5D. 
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DETERMINATION  AND  SPECIATION  OF 
HEAVY  METALS  IN  SEDIMENTS  OF  THE  PI- 
SUERGA  RIVER. 

Valladolid  Univ.  (Spain).  Dept.  de  Quimica  Anali- 

tica. 

R.  Pardo,  E.  Barrado,  L.  Perez,  and  M.  Vega. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  373- 

379,  March  1990.  3  fig,  5  tab,  20  ref. 

Descriptors:  'Heavy  metals,  'Path  of  pollutants, 
'River  sediments,  'Sediment  contamination, 
'Spain,  Adsorption,  Cadmium,  Carbonates,  Cobalt, 
Copper,  Lead,  Nickel,  Organic  matter,  Pisuerga 
River,  Principal  component  analysis,  Speciation, 
Sulfides,  Tessiers  method,  Zinc. 

The  contents  and  speciation  of  Zn,  Cd,  Pb,  Cu,  Ni 
and  Co  in  sediments  taken  in  the  Pisuerga  River, 
that  flows  through  the  town  of  Valladolid  and  is 
polluted  by  industrial  and  municipal  effluents  were 
analyzed.  All  heavy  metals  were  determined  by 
voltammetric  methods,  and  their  mean  total  con- 
tents were  (in  micrograms/gram):  Zn,  245.49;  Cd, 
1.05;  Pb,  18.77;  Cu,  66.53;  Ni,  46.51;  and  Co,  11.41. 
The  %  water,  %  loss  at  800  C,  %  calcium  carbon- 
ate, %  organic  matter  and  %  organic  N  for  each 
sediment  were  also  determined.  All  the  data  were 
examined  by  principal  components  analysis  in 
order  to  explain  the  behavior  of  each  metal  and 
sampling  point.  The  speciation  was  carried  out  by 
Tessier's  method  to  find  five  metal  categories:  (a) 
adsorptive  and  exchangeable,  (b)  bound  to  carbon- 
ates, (c)  bound  to  reducible  phases,  (d)  bound  to 
organic  matter  and  sulfides  and  (e)  residual  metals. 
Cd  and  Pb,  and  to  a  lesser  degree  Zn,  appeared  in 
fractions  (a),  (b)  and  (c),  whereas  Cu,  Ni  and  Co 
were  mainly  found  in  fractions  (c)  and  (d).  The 
residual  metal  fractions,  taken  as  a  guide  for  pollu- 
tion, were  found  to  be  similar  to  the  ones  obtained 
in  rivers  belonging  to  the  same  European  zone. 
(Author's  abstract) 
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POLLUTION  FROM  FISH  FARMS. 

J.  G.  Jones. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  1,  p  14- 
18,  February  1990.  9  ref. 

Descriptors:  'Fish  farming,  'Fisheries,  'Water 
pollution  sources,  Environmental  quality,  Legisla- 
tion, Water  quality. 

Fish  farms  are  continuing  to  grow  in  numbers  and 
in  size.  They  cause  concern  because  of  their  loca- 
tion in  areas  of  high-quality  water,  frequently  in 
the  headwaters  where  there  is  little  dilution  for 
large  volumes  of  effluent.  This  jeopardizes  the 
water  quality,  and  may  affect  the  ecology  of  the 
river,  migratory  fish  in  particular.  The  use  of 
chemicals  for  the  treatment  of  disease  is  causing 
concern,  particularly  if  the  river  is  used  for  potable 
abstraction.  Little  information  is  available  on  the 
low-level  effects  and  the  detection  of  chemicals 
such  as  antibiotics  and  hormones.  The  chemicals 
are  not  controlled  nationally,  the  only  control 
being  through  consents.  With  the  continued 
growth  of  the  fish-farm  industry,  problems  are 
likely  to  increase  in  the  future  unless  a  responsible 
attitude  to  their  development  is  adopted.  (Author's 
abstract) 
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PARTICULATE  LEAD  IN  WATER  SUPPLIES. 

Water    Research    Centre,     Swindon    (England). 

Swindon  Engineering  Centre. 

For  primary  bibliographic  entry  see  Field  5F. 
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REVIEW  OF  POLLUTION  FROM  WASTE  IN- 
CINERATION. 

Leeds  Univ.  (England).  Dept.  of  Fuel  and  Energy. 
For  primary  bibliographic  entry  see  Field  5E. 
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RED-LIST    SUBSTANCES:    SELECTION    AND 
MONITORING. 

Water  Research  Centre,  Medmenham  (England). 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Medmenham  Lab. 

For  primary   bibliographic   entry   see  Field   5G. 
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INFLUENCE  OF  SEASONAL  GROWTH,  AGE, 
AND  ENVIRONMENTAL  EXPOSURE  ON 
COPPER  AND  SILVER  IN  A  BIVALVE  INDI- 
CATOR, MACOMA  BALTHICA,  IN  SAN  FRAN- 
CISCO BAY. 

Geological  Survey,  Menlo  Park,  CA. 
D.  J.  Cain,  and  S.  N.  Luoma. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
60,  No.  1/2,  p  45-55,  February  1990.  11  fig,  1  tab, 
56  ref. 

Descriptors:  *Bioaccumulation,  'Copper,  *Heavy 
metals,  'Mollusks,  *Path  of  pollutants,  *San  Fran- 
cisco Bay,  'Silver,  Seasonal  variation,  Sediment 
contamination,  Spatial  variation,  Temporal  varia- 
tion, Tissue  analysis. 

Temporal  and  spatial  variations  in  copper  and 
silver  in  the  deposit-feeding  clam  Macoma  balthica 
and  in  surficial  sediments  were  analyzed  at  8  sta- 
tions in  San  Francisco  Bay  at  near-monthly  inter- 
vals for  periods  ranging  from  3  to  10  years  during 
1977  to  1986.  Strong  seasonal  variations  in  metal 
concentrations  of  Macoma  balthica  were  associat- 
ed with  seasonal  variations  in  soft  tissue  weight. 
Aperiodic  fluctuations  in  metal  concentrations  ap- 
peared to  be  driven  by  changes  in  metal  contents 
of  the  soft  tissues.  Metal  content  of  clams  of  stand- 
ard shell  length  was  less  variable  than  tissue  metal 
concentration,  and  generally  followed  changes  in 
the  concentrations  of  copper  and  silver  in  the 
sediments.  Correlations  between  metal  content  and 
sediment  concentrations  were  improved  when  con- 
tent was  standardized  to  age  rather  than  shell 
length.  Metal  content  of  Macoma  balthica  dis- 
played few  consistent  temporal  trends  among  sta- 
tions, evidently  reflecting  different  sources  of  input 
and  complex  hydrologic  and  geochemical  process- 
es affecting  metal  availability  in  San  Francisco 
Bay.  Increases  in  copper  and  silver  were  noted  at 
several  stations  in  South  Bay  during  1977  to  1980. 
A  continuous  10  year  record  at  one  of  these  sta- 
tions showed  that  the  1977  to  1980  increase  and  the 
subsequent  decline  beginning  in  1981  coincided 
with  fluctuations  in  metal  inputs  from  a  nearby 
source.  (Author's  abstract) 
W90-07939 


DEGRADATION  OF  PYRIDINES  IN  THE  EN- 
VIRONMENT. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
G.  K.  Sims,  and  E.  J.  O'Loughlin. 
Civil  Engineering  (ASCE)  CEWRA9,   Vol.   60, 
No.   1,  p  309-340,  January   1990.   18  fig,  246  ref. 

Descriptors:  *Biodegradation,  'Degradation, 
•Fate  of  pollutants,  'Pyridines,  Herbicides,  Inver- 
tebrates, Literature  review,  Microbial  degradation, 
Nitrogen  compounds,  Photolysis,  Plants,  Pollutant 
identification,  Toxicity,  Water  pollution  effects. 

Pyridine  derivatives  comprise  a  large  and  impor- 
tant class  of  environmental  contaminants.  Most 
environmentally  significant  pyridine  derivatives 
are  moderately  to  highly  soluble,  and  are  suscepti- 
ble to  transport,  posing  a  threat  of  local  surface  or 
groundwater  pollution.  Such  contamination  has 
been  verified  directly  through  monitoring  of  wells 
and  waterways  proximate  to  sources  of  contamina- 
tion. Mechanisms  exist  for  photolysis,  volatiliza- 
tion, complexation,  surface  attenuation,  and  biode- 
gradation  among  pyridines  which  have  been  de- 
tected in  the  environment.  Most  of  these  data  have 
been  obtained  under  artificial  conditions  and 
should  be  validated  by  field  experiments.  The  reac- 
tivity of  pyridines  is  influenced  by  the  nature  and 
position  of  ring  substituents.  General  statements 
regarding  the  environmental  fate  of  pyridines 
should  be  precedented  by  the  chemistry  of  the 
particular  species  of  interest,  or  based  upon  direct 
experimental  evidence.  Biological  degradation 
constitutes  a  major  mechanism  for  detoxification  or 
dissipation  of  select  pyridines  from  the  environ- 
ment. A  substantial  quantity  of  research  data  has 
contributed  to  the  understanding  of  the  mecha- 
nisms available  for  catabolism  of  pyridine  rings, 
although  reactions  peculiar  to  this  class  of  com- 


pounds (such  as  aerobic  ring  reduction)  remain 
poorly  understood.  Best  understood  are  the  path- 
ways involving  initial  hydroxylation  with  oxygen 
derived  from  water,  and  subsequent  convergence 
of  diols  or  triols  into  the  maleamate  pathway. 
Perhaps  least  understood  are  the  mechanisms  for 
catabolism  of  alkyl  and  chloropyridines,  which 
constitute  two  of  the  largest  classes  of  pyridines 
occurring  in  the  environment.  The  total  picture  of 
the  environmental  fate  of  most  pyridines  which 
have  been  detected  in  surface  and  groundwater 
samples  remains  obscure.  (Geiger-PTT) 
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DISSOLVED  GAS  EVIDENCE  FOR  DENITRI- 
FICATION  IN  THE  LINCOLNSHIRE  LIME- 
STONE GROUNDWATERS,  EASTERN  ENG- 
LAND. 

Department  of  Science  (Geology  Division),  Anglia 

Higher  Education  College,  Cambridge,  CB1  1PT 

England. 

G.  B.  Wilson,  J.  N.  Andrews,  and  A.  H.  Bath. 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 

4,  p  51-60,  February   1990.  3  fig,   1  tab,  21  ref. 

Descriptors:  'Denitrification,  'Fate  of  pollutants, 
'Fertilizers,  'Groundwater  chemistry,  'Nitrogen, 
'Path  of  pollutants,  'Water  chemistry,  Air  entrain- 
ment,  Atmospheric  nitrogen,  Groundwater  re- 
charge. 

High  concentrations  of  dissolved  nitrogen  gas  are 
present  in  some  groundwaters  within  the  confined 
zone  of  the  Lincolnshire  Limestone  aquifer.  At- 
mospheric nitrogen  sources  are  shown  to  be  from 
air  equilibration  at  groundwater  recharge  and  air 
entrainment  during  recharge.  Nitrogen  arising 
from  these  two  processes  can  be  identified  and 
quantified  by  the  pattern  of  noble  gas  dissolution  in 
the  groundwaters.  Nitrogen  which  is  in  excess  of 
the  amounts  due  to  these  two  processes  is  attrib- 
uted to  denitrification.  The  isotopic  composition  of 
this  nitrogen  gas  derived  from  denitrification  has 
variably  light  delta-15-N  values.  (Author's  ab- 
stract) 
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SOURCES      OF     NITRATES      IN      FISSURE 

GROUNDWATER  IN  THE  HUMID  TROPICAL 

ZONE-THE    EXAMPLE    OF    IVORY    COAST 

(ORIGINE      DES      NITRATES      DANS      LES 

NAPPES  DE  FISSURES  DE  LA  ZONE  TROPI- 

CALE  HUMIDE-EXAMPLE  DE  LA  COTE  D'l- 

VOIRE). 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

J.  P.  Faillat. 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 

4,  p  231-264,  February  1990.  11  fig,  9  tab,  71  ref. 

English  summary. 

Descriptors:  'Deforestation,  'Domestic  wastes, 
•Groundwater  pollution,  'Nitrates,  'Tropical  re- 
gions, 'Water  pollution  sources,  Denitrification, 
Detritus,  Leaching,  Tracers. 

High  nitrate  contents  (up  to  200  mg/L)  were  ob- 
served in  a  sample  of  230  tubewells  reaching  fis- 
sure groundwater  beneath  thick  layers  of  weath- 
ered and  decayed  rock,  in  a  humid  tropical  zone 
with  an  annual  rainfall  of  >  1000  mm.  Examina- 
tion and  comparison  of  the  regions  studied  led  to 
two  possible  sources  of  the  nitrates;  first,  classic 
domestic  pollution,  and  second  the  leaching  of  the 
soil  and  rotting  plant  debris  after  local  deforest- 
ation, when  villages  or  crops  were  established.  An 
attempt  was  made  to  distinguish  between  the  two 
sources  by  using  15-N-N03.  The  results  were  ren- 
dered uncertain  by  the  probable  involvement  of 
natural  denitrification.  Nevertheless,  this  approach 
provides  arguments  in  support  of  nitrates  originat- 
ing in  processes  connected  with  deforestation.  (Au- 
thor's abstract) 
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ASSESSMENT  OF  WET  DEPOSITION  MECH- 
ANISMS IN  AN  UPLAND  SCOTTISH  CATCH- 
MENT. 

Macaulay  Land  Use  Research  Inst.,  Aberdeen 
(Scotland). 


Sources  Of  Pollution — Group  5B 

R.  C.  Ferrier,  A.  Jenkins,  J.  D.  Miller,  T.  A.  B. 
Walker,  and  H.  A.  Anderson. 
Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  285-296,  February  1990.  3  fig,  6  tab,  16  ref. 

Descriptors:  'Acid  rain,  'Deposition,  'Intercep- 
tion, 'Scotland,  'Water  pollution  sources,  'Water- 
sheds, 'Wet  deposition,  Altitude,  Chemistry  of 
precipitation,  Chlorides,  Evapotranspiration. 

A  network  of  collectors  were  installed  at  various 
altitudes  and  degrees  of  exposure  in  the  Allt  a 
Mharcaidh  catchment,  northeast  Scotland,  in  an 
attempt  to  obtain  an  accurate  assessment  of  wet 
deposition  loading.  Results  indicate  that  the  quanti- 
ty and  quality  of  bulk  deposition  is  constant  over 
the  whole  catchment.  'Enhancement  deposition'  as 
measured  by  a  filter-gage  interception  collector 
indicate  that  there  is  the  greatest  deposition  at 
higher  altitudes.  The  concentrations  of  all  ele- 
ments, except  for  hydrogen,  were  greater  than  that 
of  catchment  bulk  deposition  at  the  higher  alti- 
tudes; at  lower  altitudes  enrichment  was  only  ap- 
preciable for  sodium  and  chloride.  Input/output 
chloride  budgets  were  used  to  assess  catchment 
evapotranspiration  rates  and  the  relative  propor- 
tions of  enhancement  deposition  within  different 
altitudinal  ranges.  The  calculation  gives  a  catch- 
ment evapotranspiration  of  18.5%  and  a  chloride 
enhancement  deposition  2.5  times  greater  at  high 
altitudes  than  at  lower  altitudes.  Rainfall  chemistry 
in  this  high-level  Cairngorm  catchment  appears 
independent  of  the  positioning  of  the  rainfall  col- 
lectors. Different  altitudes  within  the  catchment 
receive  an  additional  loading  due  to  enhancement 
deposition,  dependent  upon  the  frequency  of 
cloud/mist  cover.  This  additional  loading  must  be 
included  in  the  assessment  of  total  catchment  load- 
ings and  in  the  calculation  of  evapotranspiration. 
(Author's  abstract) 
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ORGANIC  CONTAMINATION  OF  THE  BIR- 
MINGHAM AQUIFER,  U.K. 

Birmingham  Univ.  (England).  School  of  Earth  Sci- 
ences. 

M.  O.  Rivett,  D.  N.  Lerner,  J.  W.  Lloyd,  and  L. 
Clark. 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 
4,  p  307-323,  February  1990.  10  fig,  5  tab,  22  ref. 

Descriptors:  'England,  'Groundwater  pollution, 
•Organic  pollutants,  'Water  pollution  sources, 
•Water  supply,  Aquifers,  Geohydrology,  Organic 
solvents,  Trichloroethylene. 

A  survey  of  the  organic  water  quality  of  the  Bir- 
mingham Triassic  Sandstone  aquifer  was  conduct- 
ed using  59  supply  boreholes.  Additional  shallow 
groundwater  quality  data  were  obtained  from  15 
monitoring  wells.  Chlorinated  solvents  are  wide- 
spread in  particular  trichloroethylene  (TCE) 
which  is  detected  in  78%  of  supply  boreholes. 
TCE  is  frequently  observed  at  high  levels  with 
40%  of  supply  boreholes  contaminated  above  30 
microgramo/L  to  a  maximum  of  5500  micrograms/ 
L.  Occasional  high  values  are  also  found  for  1,1,1- 
trichloroethane  and  perchloroethylene.  The  distri- 
bution of  solvents  is  shown  to  be  controlled  by 
land  use  and  hydrogeological  factors.  The  overly- 
ing strata,  thickness  of  unsaturated  zone,  depth  of 
solid  borehole  casing  and  abstraction  history  of  a 
borehole  have  important  influences  on  solvent 
levels.  Contamination  by  organic  chemicals  other 
than  chlorinated  solvents  is  low  in  the  supply 
boreholes.  When  high  contamination  does  occur  it 
is  usually  in  the  form  of  a  petrogenic  hump  of 
unresolved  contaminants  in  the  chromatogram. 
The  source  of  such  contamination  is  probably  (de- 
graded) lubricating  oils.  Greater  contamination  by 
general  organic  chemicals  is  seen  in  the  shallow 
groundwater  samples  and  a  trend  opposite  that  of 
the  chlorinated  solvents  results.  (Author's  abstract) 
W90-07992 


YERSINIA  ENTEROCOLITICA  AND  RELAT- 
ED SPECIES  ISOLATED  IN  THE  PESARO 
AND  URBINO  AREA  (ITALY)  FROM  1981  TO 
1986. 

Urbino  Univ.  (Italy).  Inst,  of  Toxicology. 
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Group  5B — Sources  Of  Pollution 

A.  Pianetti,  F.  Bruscolini,  W.  Baffone,  G.  Brandi, 
and  L.  Salvaggio. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
68,  No.  2,  p  133-137,  February  1990.  1  tab,  28  ref. 

Descriptors:  *Animal  diseases,  *Barn  wastewater, 
•Enteric  bacteria,  *Human  diseases,  'Municipal 
wastewater,  'Pathogenic  bacteria,  'Pollutant  iden- 
tification, Insect  larvae,  Italy,  Mussels,  Yersinia. 

A  total  of  23  strains  of  yersinias,  Yersinia  enteroco- 
litica  (17),  Y.  frederiksenii  (5)  and  Y.  intermedia  (1) 
characterized  according  to  bio-serogroup  and 
phage  type,  were  isolated  from  humans,  animal  and 
environmental  samples  (municipal  wastewater  and 
wastewater  from  swine  farms)  during  a  5-year 
period.  With  regard  to  Y.  enterocolitica,  the  fol- 
lowing points  are  noted:  (1)  the  low  frequency 
among  subjects  with  gastroenteritis  (1.02%);  (2) 
the  absence  among  subjects  with  other  affections 
or  clinically  healthy;  (3)  the  low  frequency  in 
animals  (0.75%);  (4)  the  absence  from  foods,  with 
the  exception  of  mussels  collected  from  the  sea;  (5) 
the  isolation  from  fresh  fly  larvae  (4.54%);  this 
finding  could  indicate  a  risk  of  infection  for  fisher- 
men and  of  environmental  contamination.  Five 
strains  of  yersinias  (all  Y.  enterocolitica  biotype  1) 
were  isolated  from  municipal  wastewater,  all  from 
one  sewer  collector.  The  low  prevalence  of  Y. 
frederiksenii  and  y.  intermedia  90.23%  and  0.04%) 
suggests  that  these  species  are  normal  components 
of  aquatic  ecosystems.  It  appears  that  in  the 
Pesaro-Urbino  area  Yersinia  spp.  are  infrequent 
and  the  strains  of  Y.  enterocolitica  belong  to  envi- 
ronmental and  rarely  to  human  pathogenic  biosero- 
groups.  (Sand-PTT) 
W90-07999 


SURVIVAL  STRATEGY  OF  ESCHERICHIA 
COLI  AND  ENTEROCOCCUS  FAECALIS  IN 
ILLUMINATED  FRESH  AND  MARINE  SYS- 
TEMS. 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 

de  Microbiologia  e  Inmunologia. 

I.  Barcina,  J.  M.  Gonzalez,  J.  Iriberri,  and  L.  Egea. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

68,  No.  2,  p  189-198,  February  1990.  2  fig,  4  tab,  39 

ref. 

Descriptors:  'Aquatic  environment,  'Enteric  bac- 
teria, 'Escherichia  coli,  'Light  effects,  'Marine 
environment,  'Path  of  pollutants,  'Survival,  Bac- 
terial analysis,  Bacterial  physiology,  Glucose,  Illu- 
mination, Metabolism,  Respiration,  Visible  light. 

Some  effects  of  visible  light  on  Escherichia  coli 
and  Enterococcus  faecalis  in  natural  freshwater 
and  seawater  were  studied  by  plate  counts,  colony 
area  measurements,  and  direct  counts.  A  large 
number  of  somnicells  (non-culturable  cells)  were 
noted  in  illuminated  systems  as  compared  with 
non-illuminated  ones.  Colony  areas  were  signifi- 
cantly smaller  in  illuminated  systems.  Indirect  ac- 
tivity measurements  were  used  to  test  the  effects  of 
visible  light  on  the  ability  of  E.  coli  and  E.  faecalis 
to  metabolize  substrates  (C14-glucose)  in  natural 
waters.  In  illuminated  systems,  a  decrease  of  glu- 
cose uptake  was  observed.  When  percentages  of 
assimilation  and  respiration  with  respect  to  the 
total  glucose  uptake  were  analyzed,  a  decrease  of 
assimilation  percentages  and  an  increase  of  respira- 
tion percentages  were  observed.  In  addition,  differ- 
ences in  glucose  uptake,  assimilation  and  respira- 
tion by  enteric  bacteria  were  detected  for  E.  coli  at 
the  beginning  of  the  experiments  between  freshwa- 
ter and  seawater,  and  these  were  interpreted  as  a 
toxic  effect  exerted  by  seawater  on  E.  coli  cells. 
Differences  between  species,  natural  waters  and 
parameters  studied  (excepting  glucose  assimilation) 
were  detected  in  the  illuminated  systems.  It  is 
concluded,  however,  that  enteric  bacteria  under 
visible  light  illumination  show  a  general  survival 
strategy  characterized  by  reaching  progressively  a 
somnicell  stage  which  can  be  define  in  terms  of  its 
inability  to  form  colonies  on  standard  bacteriologi- 
cal media,  inability  to  incorporate  substrates,  and 
inactivation  of  biosynthetic  processes.  (Author's 
abstract) 
W90-08000 


ASSOCIATION  BETWEEN  EXUDATES  OF 
BROWN  ALGAE  AND  POLYCHLORINATED 
BD7HENYLS. 

Alfred-Wegener-Inst.    fuer    Polarforschung,    Bre- 

merhaven  (Germany,  F.R.). 

R.  J.  Lara,  C.  Wiencke,  and  W.  Ernst. 

Journal  of  Applied  Phycology  JAPPEL,  Vol.  1, 

No.  3,  p  267-270,  1989.  1  tab,  16  ref. 

Descriptors:  "Metabolites,  'Marine  algae,  'Path 
of  pollutants,  'Phaeophyta,  'Polychlorinated  bi- 
phenyls,  Bioavailability,  Fate  of  pollutants,  Sea- 
water chemistry,  Water  analysis. 

Organic  macromolecules  in  seawater  samples  and 
exudates  from  brown  algae  are  able  to  incorporate 
organic  compounds  like  amino  acids,  sugars,  and 
fatty  acids.  Exudates  from  the  brown  algae  Caepi- 
dium  antarcticum  and  Desmarestia  sp.  were  inves- 
tigated for  their  ability  to  associate  with  hydropho- 
bic pollutants  such  as  polychlorinated  biphenyls 
(PCBs).  The  percentage  of  PCB  associated  with 
algal  exudates  ranged  from  79%  for  decachlorobi- 
phenyl  to  23%  for  the  pentachlorobiphenyl  conge- 
ner No.  95.  Exudates  from  the  tested  brown  algae 
may  therefore  alter  the  bioavailability  of  PCBs  in 
natural  or  artificial  ecosystems.  (Sand-PTT) 
W90-08002 


SEROTYPES  AND  PYOCIN  TYPES  OF  PSEU- 
DOMONAS  AERUGINOSA  ISOLATED  FROM 
NATURAL  WATERS. 

Malaga  Univ.  (Spain).  Facultad  de  Ciencias. 
A.  De  Vicente,  J.  C.  Codina,  E.  Martinez- 
Manzanares,  M.  Aviles,  and  J.  J.  Borrego. 
Letters  in  Applied  Microbiology  LAMIE7,  Vol. 
10,  No.  2,  p  77-80,  February  1990.  2  fig,  2  tab,  19 
ref. 

Descriptors:  'Epidemiology,  'Feces,  'Pseudo- 
monas,  'Water  pollution,  Freshwater,  Pyocin 
types,  Seawater,  Serotypes. 

Two  important  epidemiological  characteristics 
(serotype  and  pyocin  type)  of  Pseudomonas  aeru- 
ginosa strains  isolated  from  freshwater  and  sea- 
water were  investigated.  Serotype  1  predominated, 
followed  by  serotype  6,  whereas  serotypes  1 1  and 
9  were  only  occasionally  isolated.  The  most  fre- 
quent pyocin  types  from  seawater  and  freshwater 
were  13B  and  16B,  respectively.  The  distribution 
of  the  different  types  in  relation  to  the  degree  of 
fecal  pollution  was  also  studied.  Pyocin  types  12A 
and  13B  were  th»  best  adapted  to  the  marine 
environment,  and  serotype  10  and  the  pyocin  type 
17B  were  worst  adapted  to  these  aquatic  environ- 
ments. (Author's  abstract) 
W90-08015 


SIMPLE  METHOD  FOR  MONITORING  MU- 
TAGENICITY OF  RIVER  WATER.  MUTAGENS 
IN  YODO  RD/ER  SYSTEM,  KYOTO-OSAKA. 

Okayama  Univ.  (Japan).  Faculty  of  Pharmaceuti- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-08019 

DISTRIBUTION  AND  TRANSPORT  KINETICS 
OF  RADIONUCLIDES  99-MO  AND  131-1  IN  A 
SIMULATED  AQUATIC  ECOSYSTEM. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

M.  Svadlenkova,  J.  Konecny,  M.  Obdrzalek,  and 

L.  Simanov. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  4,  p  535-541, 

April  1990.  2  fig,  1  tab,  4  ref. 

Descriptors:  'Bioaccumulation,  'Ecosystems, 
•Path  of  pollutants,  'Radioactive  wastes,  'Radio- 
activity, Aquatic  plants,  Biological  studies,  Bio- 
mass,  Filtration,  Fish,  Microbiological  studies,  Sea- 
sonal variation,  Water  movement. 

The  majority  of  radioactivity  brought  to  an  aquatic 
system  from  nuclear  powerplant  wastes  is  absorbed 
by  the  sediment;  the  remaining  fraction  is  distribut- 
ed between  water  and  biomass.  The  total  activity 
distribution  among  the  components  of  the  hydro- 
sphere depends  not  only  on  the  radionuclide  con- 


cerned, but  also  on  the  physico-chemical  proper- 
ties of  water  and  sediment,  kind  and  amount  of 
biomass,  stagnancy  or  motion  of  water,  and  season 
of  the  year.  Water,  sediment,  plants  and  fish  were 
sampled  from  an  active  reservoir  periodically,  first 
in  shorter  and  then  in  longer  time  intervals.  Plants 
were  cleaned,  spread  over  filter  paper  and  allowed 
to  dry  for  30  min.  Fish  organs  were  separated  and 
each  of  the  organs  was  weighed  and  mineralized. 
All  samples  were  subjected  to  gamma  spectromet- 
ry analysis.  The  radioactivities  of  the  filters 
showed  that  bioaccumulation  by  living  microorga- 
nisms is  negligible.  This  is  corroborated  by  the 
microbiological  analysis  of  the  water.  (Brunone- 
PTT) 
W90-08021 


ACCUMULATION,  METABOLISM,  AND  TOX- 
ICITY OF  PARATHION  IN  TADPOLES. 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
R.  J.  Hall. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  44,  No.  4,  p  629-635, 
April  1990.  1  fig,  4  tab,  8  ref. 

Descriptors:  'Frogs,  'Larval  growth  stage, 
•Animal  physiology,  *  Bioaccumulation,  'Parath- 
ion,  'Path  of  pollutants,  'Toxicity,  Biological  stud- 
ies, Cholinesterase,  Enzymes,  Mortality,  Paraoxon, 
Tissue  analysis. 

Tadpoles  of  the  bullfrog  (Rana  catesbiana)  have  a 
great  resistance  to  organophosphorus  pesticides 
and  the  ability  to  accumulate  parathion  and  fenth- 
ion  from  water.  Patterns  of  uptake  and  elimination 
of  parathion  were  studied  while  examining  par- 
aoxon production  in  tadpoles.  Tadpoles  were  ex- 
posed to  parathion.  There  was  no  mortality  of 
tadpoles  exposed  to  1  mg/L  parathion,  and  as 
paraoxon  increased  in  the  water  with  fewer  ani- 
mals, parathion  decreased.  Presence  of  other  meta- 
bolites increased  with  time  and  with  parathion 
depletion.  Parathion  tended  to  increase  in  flowing 
water  systems.  This  increase  appears  to  be  corre- 
lated with  an  observed  increase  in  organic  debris 
accumulating  in  the  test  water.  Failure  of  paraoxon 
to  appear  in  measurable  quantities  in  flowing  water 
systems  is  not  unexpected  as  its  relatively  great 
solubility  would  tend  to  remove  it  with  the  over- 
flow water.  The  poor  solubility  of  parathion  prob- 
ably explains  its  accumulation  in  the  flow-through 
tests.  It  has  a  greater  affinity  for  organic  materials 
than  for  water,  and  adheres  to  animals,  fecal  mate- 
rial and  molted  skin  in  the  test  containers.  As 
testing  progressed,  greater  amounts  of  suspended 
debris  and  adhering  particles  are  collected  with 
water  samples.  Paraoxon  appears  to  be  3  to  25 
times  as  effective  as  parathion  in  inhibiting  cholin- 
esterase in  mammalian  tissue  in  vitro.  Mortality  of 
tadpoles  does  not  begin  until  levels  of  parathion 
approach  5  mg/L;  the  maximum  level  of  paraoxon 
observed  in  static  systems,  0.062  mg/L  would 
produce  the  equivalent  toxicity  of  only  1.5  mg/L 
parathion  even  if  its  effects  were  multiplied  the  full 
25  times.  Mortality  in  these  experiments  is  ex- 
plained wholly  on  the  basis  of  calculated  exposure 
to  parathion.  No  influence  of  ambient  paraoxon  is 
evident.  Paraoxon  released  by  tadpoles  in  aquatic 
systems  could  enhance  the  toxicity  of  parathion 
under  certain  circumstances.  (Brunone-PTT) 
W90-08025 


PROFILE  OF  METAL-BINDING  PROTEINS 
AND  HEME  OXYGENASE  IN  RED  CARP 
TREATED  WITH  HEAVY  METALS,  PESTI- 
CIDES AND  SURFACTANTS. 

Nagasaki  Univ.  (Japan).  Faculty  of  Pharmaceutical 

Sciences. 

T.  Ariyoshi,  S.  Shiiba,  H.  Hasegawa,  and  K. 

Arizono. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  4,  p  643-649, 

April  1990.  3  tab,  13  ref. 

Descriptors:  'Carp,  'Enzymes,  'Fish  physiology, 
•Heavy  metals,  *Path  of  pollutants,  •Pesticides, 
•Water  pollution  effects,  Animal  physiology,  Bio- 
chemistry, Cadmium  chloride,  Lead  acetate, 
Metal-binding  proteins,  Surfactants. 
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The  effects  of  heavy  metals,  pesticides  and  surfac- 
tants on  the  metal-binding  proteins  (MBP)  and  the 
heme  oxygenase  in  the  hepatopancreas  and  kidney 
of  freshwater  red  carp  (Cyprinus  carpio),  were 
investigated.  Cadmium  chloride,  lead  acetate,  O.O- 
diethyl-0-(2-isopropyl-6-methyl-4-pyrimidinyl) 
phosphorothioate  (diazinon),  o-sec-butyl-phenyl- 
N-methylcarbamate  (BPMC),  sodium  n-dodecyl- 
benzenesulfonate  (LAS),  and  polyoxyethylenegly- 
col  nonylphenyl  ether  (Emulgen  913)  were  intra- 
peritoneally  injected  into  fish.  Heme  oxygenase 
activity  was  depressed  appreciably  by  cadmium 
chloride  treatment  in  the  kidney,  but  no  alterations 
were  observed  in  that  activity  by  lead  acetate 
injections.  Although  diazinon  increased  the  MBP 
content  in  the  kidney,  there  were  no  remarkable 
difference  in  MBP  content  in  the  hepatopancreas, 
and  no  appreciable  changes  in  the  MBP  content 
after  the  injection  of  BPMC.  The  non-ionic  surfac- 
tant Emulgen  913  decreased  the  MBP  content  in 
the  hepatopancreas  and  increased  in  the  kidney. 
Similar  effects  on  the  MBP  content  were  seen  after 
the  injection  of  LAS.  Heme  oxygenase  activity  in 
the  hepatopancreas  was  depressed  by  the  injection 
of  diazinion  at  doses  higher  than  50  mg/kg,  where- 
as that  activity  in  the  kidney  was  enhanced  at  the 
highest  dose  of  100  mgAg;  BPMC  did  not  affect 
that  activity  in  either  tissue  at  the  doses  used.  Both 
surfactants  used  suppressed  the  heme  oxygenase 
activity  in  the  kidney,  while  no  significant  changes 
were  noted  in  the  hepatopancreas.  The  difference 
in  tissue  responsiveness  to  chemical  induction  of 
heme  oxygenase  may  reflect  differences  in  chemi- 
cal binding  affinities  and  in  cellular  content  of 
some  functional  groups  which  complex  and  block 
chemicals.  (Brunone-PTT) 
W9O-08027 


OUTBREAK  OF  WATERBORNE  CRYPTO- 
SPORIDIOSIS  CAUSED  BY  POST-TREAT- 
MENT CONTAMINATION. 

Scottish  Parasite  Diagnostic  Lab.,  Glasgow.  Dept. 

of  Bacteriology. 

H.  V.  Smith,  W.  J.  Patterson,  R.  Hardie,  L.  A. 

Greene,  and  C.  Benton. 

Epidemiology  and  Infection  EPINEU,  Vol.   103, 

No.  3,  p  703-715,  December  1989.  4  fig,  2  tab,  21 

ref. 

Descriptors:  'Drinking  water,  *Fecal  coliforms, 
•Human  pathogens,  *Path  of  pollutants,  'Proto- 
zoa, 'Seasonal  variation,  'Water  pollution  effects, 
'Water  pollution  sources,  Cryptosporidiosis,  Epi- 
demiology, Excess  rainfall,  Water  contamination. 

An  outbreak  of  waterborne  cryptosporidiosis  af- 
fecting 27  persons,  diagnosed  stool  positive,  oc- 
curred in  Ayrshire  in  April,  1988.  Twenty-one  of 
the  27  confirmed  cases  required  some  form  of  fluid 
replacement  therapy.  Local  general  practitioners 
indicated  a  twofold  to  fivefold  increase  in  diarrheal 
disease  during  the  outbreak,  and  following  inquir- 
ies made  by  Environmental  Health  Officers,  it 
became  apparent  that  many  hundreds  of  people 
had  suffered  a  diarrheal  illness  at  the  time.  Crypto- 
sporidium spp.  oocysts  were  detected  in  the  treat- 
ed chlorinated  water  supply  system,  in  the  absence 
of  fecal  bacterial  indicators.  Oocyst  contamination 
of  a  break-pressure  tank  containing  final  water  for 
distribution  was  the  cause  of  this  waterborne  out- 
break. An  irregular  seepage  of  oocyst-containing 
water,  which  increased  during  heavy  rains,  was  the 
cause  of  the  break-pressure  tank  contamination, 
rather  than  a  failure  of  the  water  treatment  proc- 
ess. The  waterborne  route  should  be  considered 
when  clusters  of  cryptosporidiosis  associated  with 
potable  water  occur.  Waterborne  cryptosporidiosis 
can  occur  in  the  absence  of  other  fecal  indicators 
of  contamination.  (Author's  abstract) 
W90-O8029 


MAINTENANCE  OF  COOLING  TOWERS  FOL- 
LOWING TWO  OUTBREAKS  OF  LEGION- 
NAIRES' DISEASE  IN  A  CITY. 

Newcastle  upon  Tyne  Univ.  (England).   Div.  of 

Community  Medicine. 

R.  S.  Bhopal,  and  G.  Barr. 

Epidemiology  and  Infection  EPINEU,  Vol.   104, 

No.  1,  p  29-38,  February  1990.  1  fig,  5  tab,  20  ref. 

Descriptors:  'Cooling  towers,  'Legionella, 
•Human  diseases,  'Monitoring,  'Pathogenic  bacte- 


ria, 'Water  quality  control,  Maintenance,  Public 
health,  Statistical  studies,  Water  pollution  sources. 

This  survey  assessed  the  maintenance  of  evapora- 
tive cooling  towers  in  Glasgow,  following  two 
Legionnaire's  disease  outbreaks.  Information  was 
obtained  from  76  of  81  premises  and  a  maintenance 
score  was  calculated  for  each  of  174  towers.  The 
quality  of  maintenance  was  extremely  varied  ( 
range  of  maintenance  scores,  8-30;  mean  22  with  a 
standard  deviation  of  5.0;  median  23;  maximum 
possible,  33)  and  some  towers  were  neglected. 
Breaches  of  maintenance  principles  were  mainly 
structural  and  organizational,  e.g.  inadequate  drift 
control,  rather  than  failure  to  use  chemicals.  Low 
maintenance  scores  were  associated  with  no  log 
book,  no  guidelines,  no  change  in  procedures  in  the 
last  five  years,  solitary  cooling  towers,  and  towers 
on  industrial  premises.  Despite  intense  publicity, 
the  standard  of  cooling  tower  maintenance  in  Glas- 
gow remains  a  concern.  Information  campaigns 
directed  at  those  responsible  for  cooling  tower 
maintenance  are  necessary.  (Author's  abstract) 
W90-08030 


BACTERIAL  CONTAMINATION  OF  WEAN- 
ING FOODS  AND  DRINKING  WATER  IN 
RURAL  BANGLADESH. 

International   Centre   for   Diarrheal   Disease   Re- 
search, Dacca  (Bangladesh). 
F.  J.  Henry,  Y.  Patwary,  S.  R.  A.  Huttly,  and  K. 
M.  A.  Aziz. 

Epidemiology  and  Infection  EPINEU,  Vol.  104, 
No.  1,  p  79-85,  February  1990.  2  fig,  2  tab,  23  ref. 

Descriptors:  'Coliforms,  'Human  diseases,  'Patho- 
genic bacteria,  'Public  health,  'Water  quality  con- 
trol, Drinking  water,  Food  consumption,  Food 
preparation,  Rice. 

The  aim  of  this  study  was  to  determine  what 
weaning  foods  and  food  preparation  practices 
expose  children  to  a  high  risk  of  diarrheal  disease 
through  exposure  to  a  contaminated  diet.  Bacterial 
contamination  of  897  and  896  drinking  water  sam- 
ples was  assessed  in  a  water  and  sanitation  inter- 
vention project.  The  geometric  mean  of  fecal  coli- 
forms per  g  or  ml  was  7500  in  leftover  rice,  140  in 
other  types  of  boiled  rice,  250  in  milk,  4.8  in 
household  drinking  water,  and  3.5  in  bread.  Multi- 
plication of  fecal  coliforms  occurred  when  there 
was  a  delay  of  more  than  4  hours  between  prepara- 
tion and  consumption  of  food.  All  samples  were 
more  contaminated  in  the  rainy  than  in  the  dry 
season.  Strategies  to  reduce  contamination  should 
therefore  focus  on  'wet'  foods,  early  consumption 
after  preparation,  and  re-heating  of  leftover  foods. 
Understanding  the  reasons  for  the  faulty  practices 
is  also  essential  to  the  formulation  of  effective 
measures.  (Author's  abstract) 
W90-08031 


EXAMINATION  OF  THE  IMPACT  OF  RADIO- 
ACTTVE  LIQUID  EFFLUENT  RELEASES 
FROM  THE  RANCHO  SECO  NUCLEAR 
POWER  PLANT. 

Oak  Ridge  National  Lab.,  TN.  Health  and  Safety 

C.  W.  Miller,  W.  D.  Cottrell,  J.  M.  Loar,  and  J.  P. 
Witherspoon. 

Health  Physics  HLTPAO,  Vol.  58,  No.  3,  p  263- 
274,  March  1990.  2  fig,  9  tab,  16  ref.  DOE  Con- 
tracts 40-544-75  and  DE-AC05-840R21400. 

Descriptors:  'Nuclear  powerplants,  'Path  of  pol- 
lutants, 'Radioactive  wastes,  'Rancho  Seco  Nucle- 
ar Power  Plant,  'Water  pollution  sources,  Cesium 
radioisotopes.  Cobalt  radioisotopes,  Soil  contami- 
nation. 

A  project  has  been  carried  out  by  Oak  Ridge 
National  Laboratory  (ORNL)  to  estimate  the  con- 
centrations of  radionuclides  in  the  environment 
resulting  from  the  release  of  radioactive  materials 
in  the  liquid  waste  effluents  from  the  Ranch  Seco 
Nuclear  Power  Plant  (RNSPP),  and  to  estimate 
possible  radiation  doses  to  man  resulting  from  cur- 
rent environmental  concerns.  To  accomplish  the 
objectives  of  this  project  ORNL  staff  members 
conducted  an  environmental  sampling  program 
around  the  plant  site  during  November  and  De- 


cember, 1984.  Elevated  levels  of  some  anthropo- 
genic radionuclides  were  found  in  the  immediate 
environment  of  the  plant.  This  radioactive  con- 
tamination occurs  primarily  along  streams  receiv- 
ing effluent  from  the  plant  and  in  fields  irrigated 
with  water  from  these  streams.  The  primary  con- 
taminants are  cesium- 137  and  cesium- 134,  with 
lesser  amounts  of  cobalt-60  and  cobalt-58.  The 
ingestion  of  fish  by  man,  was  the  single  most 
important  pathway  identified  in  this  analysis.  How- 
ever, all  specific  pathways  of  exposure  and  usage 
factors  were  not  precisely  known  for  a  complete 
dose  assessment  of  current  and  potential  use  of 
contaminated  water  and  soil  around  the  RSNPP. 
The  liquid  effluent  radionuclide  releases  from  the 
RSNPP  pose  no  significant  health  hazard  to  per- 
sons living  near  the  RSNPP.  (Author's  abstract) 
W90-08032 


INFLUENCE  OF  226-RA  CONCENTRATION  IN 
SURROUNDING  ROCK  ON  222-RN  CONCEN- 
TRATION IN  GROUND  WATER. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
R.  M.  Davis,  and  J.  E.  Watson. 
Health  Physics  HLTPAO,  Vol.  58,  No.  3,  p  369- 
371,  March  1990.  2  tab,  5  ref. 

Descriptors:  'Groundwater  pollution,  'Radium  ra- 
dioisotopes, 'Radon  radioisotopes,  'Water  pollu- 
tion sources,  'Well  water,  Drilling,  Geochemistry, 
Monitoring. 

Researchers  have  performed  many  studies  of  radon 
is  groundwater  in  North  Carolina,  in  other  sections 
of  the  United  States,  and  in  other  countries.  This 
study  was  conducted  to  investigate  reasons  for  the 
variation  in  radon  concentrations  in  water  from 
different  wells  drilled  in  the  same  granite  platform. 
More  specifically,  rock  cuttings  obtained  from  the 
granite  during  the  drilling  of  the  study  wells  were 
analyzed  to  study  whether  the  concentrations  of 
radium-226  in  the  surrounding  crystalline  rock 
were  correlated  with  concentrations  of  radon-222 
in  the  groundwater.  Rock  and  water  samples  were 
collected  from  six  wells  drilled  in  the  Rolesville 
pluton  just  east  of  Raleigh,  North  Carolina  over  a 
period  of  six  months.  There  was  no  apparent  corre- 
lation between  the  radon-226  concentration  in  the 
granite  cuttings  obtained  from  each  well  site  and 
the  radon-222  concentration  in  water  from  the 
well.  The  radon-226  concentrations  in  cuttings 
from  wells  1  and  2  were  identical,  but  the  radon- 
222  concentration  in  well  2  was  approximately  6.5 
times  that  in  well  1.  These  wells  were  approxi- 
mately 0.4  km  apart.  For  the  six  wells,  the  ratio  of 
the  maximum  to  the  minimum  radon-226  concen- 
tration in  rock  was  1.5,  whereas  this  ratio  for 
radon-222  in  water  was  7.9.  There  was  also  a  lack 
of  correlation  between  the  hydrogen  ion  concen- 
tration or  total  dissolved  solids  and  the  radon-222 
concentration  in  the  groundwater  samples.  This 
study  provided  further  evidence  of  the  complexity 
associated  with  trying  to  predict  radon-222  con- 
centrations in  groundwater,  even  from  wells 
drilled  in  the  same  type  of  rock.  For  the  wells  in 
this  study,  it  was  concluded  that  there  was  no 
correlation  between  the  radon-226  concentrations 
in  the  cuttings  from  the  well  site  and  the  radon-222 
concentration  in  the  groundwater  collected  from 
the  well.  (Brunone-PTT) 
W90-08033 


WATERBORNE  DISEASE  OUTBREAKS,  1986- 
1988. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08034 


TRIHALOMETHANES  (THMS)  FORMATION 
IN  MULTI-STAGE  FLASH  (MSF)  DISTILLA- 
TION PLANTS. 

Kuwait   Water   Resources   Development   Centre, 

Safat. 

For  primary  bibliographic  entry  see  Field  3A. 

W90-08050 


SEASONAL  VARIABILITY  OF  N:P  RATIOS  IN 
EUTROPHIC  LAKES. 


Ill 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
J.  Banc  a 

Hydrobiologia  HYDRB8,  Vol.  191,  p  97-103,  Feb- 
ruary 28,  1990.  4  fig,  1  tab,  14  ref. 

Descriptors:  'Eutrophic  lakes,  *Limnology, 
•Manitoba,  'Nutrients,  *Path  of  pollutants,  'Sea- 
sonal variation,  Cyanophyta,  Nitrogen,  Nitrogen 
fixation,   Nitrogen-phosphorus  ratio,   Phosphorus. 

The  ratios  of  different  forms  of  N  and  P  (particu- 
late, total,  total  dissolved,  and  dissolved  inorganic 
N:P)  from  eutrophic  lakes  (Manitoba,  Canada)  are 
presented  to  assess  their  variability  during  two 
consecutive  growing  seasons.  Particulate  and  total 
N:P  ratios  showed  the  lowest  amplitude  of  fluctua- 
tions, whereas  the  total  inorganic  N:P  ratios 
showed  the  highest.  All  N:P  forms  demonstrated 
substantial  variation  and  seasonal  pattern  over  the 
growing  period  April-October.  Short-lasting 
spring  minima  of  the  N:P  ratios,  ranging  from  less 
than  1:1  to  6:1,  triggered  the  onset  of  N-fixing 
cyanophyte  blooms.  Seasonal  mean  values  were  as 
high  as  20:1  to  30:1  and  misleading  in  assessing  N 
limitation.  The  N  fixation  rapidly  restored  the  N:P 
values  to  normal  levels  (TNTP  of  15:1  or  more). 
(Author's  abstract) 
W9O-O8075 


INFLUENCE  ON  PHYTOPLANKTON  BIO- 
MASS  IN  LAKES  OF  DIFFERENT  TROPHY  BY 
PHOSPHORUS  IN  LAKE  WATER  AND  US 
REGENERATION  BY  ZOOPLANKTON. 

Polish  Academy  of  Sciences,  Mikolajki.  Hydrobio- 

logical  Research  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08078 


SEDIMENT  CHEMISTRY  AND  ATMOSPHER- 
IC CONTAMINATION. 

Ulster  Univ.,  Coleraine  (Northern  Ireland).  Lim- 
nology Lab. 
B.  Rippey. 

Philosophical  Transaction  of  the  Royal  Society  of 
London.  Series  B.  Biological  Sciences  PTRBAE, 
Vol.  327,  No.  1240,  p  311-317,  March  12,  1990.  4 
fig,  24  ref. 

Descriptors:  *Acid  rain,  *Air  pollution,  *Lake 
sediments,  'Limnology,  'Path  of  pollutants,  'Sedi- 
ment chemistry,  'Sediment  contamination,  Con- 
centration-depth profiles,  Lake  acidification,  Poly- 
cyclic  aromatic  hydrocarbons,  Scandinavia,  Scot- 
land, Sulfur,  Trace  metals. 

The  trace  metal,  sulfur  and  polycyclic  aromatic 
hydrocarbon  concentration-depth  profiles  in  dated 
lake-sediment  cores  are  used  to  establish  the  histo- 
ry of  contamination  of  the  atmosphere  above  the 
study  lakes.  The  results  from  three  chemical 
groups  give  the  same  qualitative  description  of 
contamination.  The  atmosphere  became  contami- 
nated in  the  areas  of  high  present  day  acid  deposi- 
tion early  last  century  in  Scotland  and  late  last 
century  in  southern  Scandinavia.  Contamination 
increased  this  century  and  the  sulfur,  polycyclic 
aromatic  hydrocarbons  and  sometimes  the  trace 
metal  fluxes  to  the  sediment  drop  over  the  past  10- 
30  years.  There  was  little  or  no  contamination  at 
the  low  recent  acid-deposition  sites  in  both  study 
regions.  (Author's  abstract) 
W9O-O8107 


BRITISH  AND  SCANDINAVIAN  LAKE  SEDI- 
MENT RECORDS  OF  CARBONACEOUS  PAR- 
TICLES FROM  FOSSIL-FUEL  COMBUSTION. 

Umea    Univ.     (Sweden).     Dept.     of    Ecological 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08108 


LAKE  SEDIMENT  MAGNETISM  AND  ATMOS- 
PHERIC DEPOSITION. 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
F.  Oldfield,  and  N.  Richardson. 
Philosophical  Transaction  of  the  Royal  Society  of 
London.  Series  B.  Biological  Sciences  PTRBAE, 
Vol.  327,  No.  1240,  p  325-330,  March  12,  1990.  2 


fig,  6  ref. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Lake 
sediments,  'Magnetic  studies,  'Paleolimnology, 
'Particulate  matter,  'Path  of  pollutants,  Fly  ash, 
Hematite,  History,  Industrial  wastes,  Lithology, 
Magnetite,  Sediment  chemistry. 

Many  recent  lake  sediment  profiles  contain  atmos- 
pherically derived  fly  ash  and  various  particles 
from  industrial  processes.  All  these  include  a  mag- 
netic fraction  that  can  be  studied  by  subjecting 
subsamples  to  controlled  magnetic  fields  in  the 
laboratory  and  measuring  the  isothermal  reman- 
ences  acquired.  These  provide  a  basis  for  partially 
characterizing  and  roughly  quantifying  the  mag- 
netic minerals  preserved  in  the  sediments.  Al- 
though the  value  of  the  magnetic  record  as  an 
indicator  of  atmospherically-derived  industrial  par- 
ticulate deposition  in  recent  lake  sediments  is 
strongly  dependent  upon  the  lithology  of,  and  sur- 
face processes  operating  within,  the  lake  catch- 
ment. Results  obtained  from  some  70%  of  the  39 
profiles  taken  from  32  sites  mostly  in  upland  Wales 
and  the  Scottish  Highlands  indicate  widespread 
increases  in  magnetite  and  hematite  deposition  be- 
ginning from  the  mid-nineteenth  century  onwards 
and  steepening  in  the  last  three  to  five  decades. 
(Brunone-PTT) 
W90-08109 


RECORD   OF   ATMOSPHERIC   DEPOSITION 
ON  A  RAINWATER-DEPENDENT  PEATLAND. 

Queen  Mary  Coll.,  London  (England).  School  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08110 


CAUSES  OF  LAKE  ACIDIFICATION,  WITH 
SPECIAL  REFERENCE  TO  THE  ROLE  OF 
ACID  DEPOSITION. 

University  Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08111 


12,600  YEAR  PERSPECTIVE  OF  THE  ACIDIFI- 
CATION OF  LILLA  ORESJON,  SOUTHWEST 
SWEDEN. 

Umea    Univ.     (Sweden).     Dept.    of    Ecological 

Botany. 

I.  Renberg. 

Philosophical  Transaction  of  the  Royal  Society  of 

London.  Series  B.  Biological  Sciences  PTRBAE, 

Vol.  327,  No.  1240,  p  357-361,  March  12,  1990.  2 

fig,  10  ref. 

Descriptors:  'Acid  rain,  'Diatoms,  'Lake  acidifi- 
cation, 'Paleolimnology,  'Sediment  analysis, 
•Sweden,  Agriculture,  Alkalinity,  Glaciation,  Hy- 
drogen ion  concentration,  Lilla  Oresjon,  Path  of 
pollutants,  Radioactive  dating,  Species  composi- 
tion. 

The  hydrogen  ion  concentration  history  of  Lilla 
Oresjon  was  studied  by  using  diatom  analyses  of  a 
3.5  m  long  sediment  core  (700  contiguous  0.5  cm 
samples).  Radiocarbon  and  lead-210  were  used  to 
date  the  samples.  Four  hydrogen  ion  concentration 
periods  were  distinguished:  (i)  an  alkaline  period 
(12,600-7800  BP)  following  deglaciation,  (ii)  a  nat- 
urally acidic  period  (7800-2300  BP)  when  the  hy- 
drogen ion  concentration  decreased  from  6.0  to 
5.2,  (iii)  a  period  with  higher  hydrogen  ion  concen- 
trations (greater  than  6)  (2300  BP-1900  AD), 
which  started  at  the  same  time  as  agriculture  ex- 
panded, and  (iv)  the  recent  acidification  period 
that  began  with  a  deterioration  phase  around  1900 
AD  and  developed  into  an  acute  acidification 
phase  during  the  1960s  (hydrogen  ion  concentra- 
tion of  4.5).  This  post- 1960  phase  has  no  similarity 
with  any  of  the  previous  periods  identified.  (Au- 
thor's abstract) 
W90-08U3 


EFFECTS  OF  ACIDIC  DEPOSITION  ON 
NORTH  AMERICAN  LAKES:  PALAEOLIMNO- 
LOGICAL  EVIDENCE  FROM  DIATOMS  AND 
CHRYSOPHYTES. 


Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 
D.  F.  Charles. 

Philosophical  Transaction  of  the  Royal  Society  of 
London.  Series  B.  Biological  Sciences  PTRBAE, 
Vol.  327,  No.  1240,  p  403-412,  March  12,  1990.  1 
fig,  1  tab,  54  ref. 

Descriptors:  'Acid  rain  effects,  'Chrysophyta, 
•Diatoms,  *Lake  acidification,  *North  America, 
•Paleolimnology,  *Sediment  analysis,  Air  pollu- 
tion, Calibrations,  Ecosystems,  Hydrogen  ion  con- 
centration, Path  of  pollutants,  Species  composition, 
Species  diversity. 

Analysis  of  sediment  diatom  and  chrysophyte  as- 
semblages is  the  best  technique  currently  available 
for  inferring  past  lake  water  hydrogen  ion  concen- 
tration trends.  Use  of  this  approach  for  assessing 
the  ecological  effects  of  acidic  deposition  is  in- 
creasing rapidly.  As  of  August,  1989,  sediment 
core  inferred  hydrogen  ion  concentration  data  ex- 
isted for  at  least  150  lakes  in  North  America  and 
cores  from  about  100  more  lakes  are  being  ana- 
lyzed. Equations  for  inferring  past  hydrogen  ion 
concentrations  are  based  on  at  least  15-20  calibra- 
tion data-sets  involving  about  700  lakes.  Paleolim- 
nological  studies  indicate  that  recent  acidification 
has  been  caused  by  acidic  deposition  in  the  Adi- 
rondack Mountains  (New  York),  northern  New 
England,  Ontario,  Quebec  and  the  Canadian  Atlan- 
tic provinces.  Inferred  hydrogen  ion  concentration 
decreases  are  commonly  as  much  as  0.5-1.0  hydro- 
gen ion  concentration  units.  With  the  exception  of 
one  lake,  no  acidification  trends  were  observed  in 
regions  currently  receiving  low  deposition  of 
strong  acids.  Slight  or  no  trends  towards  decreas- 
ing hydrogen  ion  concentration  were  observed  in 
study  lakes  receiving  moderately  acidic  deposition 
(upper  Midwest  and  northern  Florida).  The 
amount  of  inferred  acidification  correlates  with  the 
amount  of  sulfur  and  nitrogen  loading  and  the 
ability  of  watersheds  and  lakes  to  neutralize  acid 
inputs  and  is  generally  consistent  with  current 
lake-acidification  theory.  In  most  cases,  the  pri- 
mary cause  of  recent  acidification  (post- 1850)  is 
acidic  deposition,  as  opposed  to  land-use  changes 
or  natural  processes,  though  these  might  be  con- 
tributing factors.  Acid  loading  has  increased  in 
some  regions  since  1970.  Some  lakes  have  become 
less  acidic  in  response,  but  others  continue  to  lose 
acid  neutralizing  capacity.  (Author's  abstract) 
W90-08120 


EVALUATION  OF  CLAMSHELL  DREDGING 
AND  BARGE  OVERFLOW,  MILITARY  OCEAN 
TERMINAL,  SUNNY  POINT,  NORTH  CARO- 
LINA. 

Waterways  Experiment  Station,  Vicksburg,  MS. 
For  primary  bibliographic  entry  see  Field  6G. 
W90-08139 


SUBSURFACE  AGRICULTURAL  DRAINAGE 
IN  CALIFORNIA'S  SAN  JOAQUIN  VALLEY. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

R.  L.  Brown,  and  L.  A.  Beck. 
IN:    Biotreatment    of    Agricultural    Wastewater. 
CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  1- 
13,  5  fig,  3  tab,  17  ref. 

Descriptors:  *California,  *Regulations,  *San  Joa- 
quin River,  'Selenium,  'Standards,  'Water  pollu- 
tion control,  'Water  pollution  sources,  Agricultur- 
al runoff,  Bacteria,  Biological  treatment,  Boron, 
Marshes,  Molybdenum,  Ponds. 

Drainage  problems  have  been  around  for  some 
time,  as  has  the  perceived  need  to  remove  some- 
thing from  the  water  to  make  discharge  of  the 
water  to  a  salt  sink  environmentally  acceptable. 
This  'something'  has  varied  from  total  salts  to 
nitrogen  to  pesticides  to  various  trace  elements, 
including  selenium.  As  part  of  its  Order  WQ  85-1, 
the  California  State  Water  Resources  Control 
Board  established  interim  standards  for  the  San 
Joaquin  River  for  total  salts,  boron,  selenium,  and 
molybdenum.  The  interim  selenium  objective  of  5 
micrograms/L  will  likely  drop  to  2  micrograms/L 
after  a  few  years.  In  the  Grasslands  Water  District, 
duck  club  managers  have  long  used   subsurface 
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drainage  as  an  important  part  of  their  water 
supply.  The  blended  drainage  water,  which  was 
moderately  high  in  selenium  (in  the  50  to  100 
microgram/L  range),  flowed  through  the  marshes 
and  out  to  the  San  Joaquin  River.  Marsh  vegeta- 
tion and  bacteria  acted  as  a  biological  treatment 
system  and  removed  much  of  the  selenium  as  the 
water  passed  through  the  system.  As  a  result  of 
Order  WQ  85-1  and  concerns  associated  with  ele- 
vated selenium  levels  in  waterfowl,  the  duck  clubs 
no  longer  take  drainage  water.  The  water  now 
goes  directly  to  the  San  Joaquin  River,  and  treat- 
ment may  be  required  to  meet  the  new  water 
quality  objectives  established  for  the  river.  Publici- 
ty over  the  Kesterson  findings  and  concern  over 
the  possibility  of  similar  problems  with  wildlife 
refuges  receiving  return  flows  from  agriculture 
and  other  sources  has  resulted  in  the  so-called 
'westwide  study'.  In  this  study,  the  US  Geological 
Survey  and  US  Fish  and  Wildlife  Service  are  con- 
ducting reconnaissance-level  studies  to  determine 
if  selenium  or  other  trace  elements  are  causing 
problems  in  other  refuges  throughout  the  West.  In 
California,  the  Saltan  Sea  and  the  Tulare  Lake 
basin  are  included  in  the  study  program,  and  pre- 
liminary results  have  shown  elevated  selenium 
levels  in  biota  from  these  two  areas.  (See  also  W90- 
08141)  (Lantz-PTT) 
W9O-08142 


BACTERIAL  DECONTAMINATION  OF  AGRI- 
CULTURAL WASTEWATERS. 

Idaho  Univ.,  Moscow.  Dept.  of  Bacteriology  and 

Biochemistry. 

For  primary  bibliographic  entry  see  Field   5D. 

W90-08147 


ALGAE  AS  IDEAL  WASTE  REMOVERS:  BIO- 
CHEMICAL PATHWAYS. 

University  of  Southern  Mississippi,  Bay  St.  Louis. 

Center  for  Marine  Science. 

For  primary  bibliographic  entry  see  Field   5D. 

W90-08148 


LOGS  OF  WELLS  AND  BOREHOLES 
DRILLED  DURING  HYDROGEOLOGIC  STUD- 
DCS  AT  LAWRENCE  LIVERMORE  NATIONAL 
LABORATORV  SITE  300.  JUNE  1,  1982- JUNE 
30,1988. 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-08155 


HEAVY  METALS,  CARBON  AND  HYDRO- 
CARBONS IN  THE  SEDIMENTS  OF  TABLE 
BAY  HARBOUR. 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 

Africa). 

J.  L.  Henry,  S.  McGibbon,  G.  Davis,  R.  M. 

MacKay,  and  A.  G.  S.  Moldan. 

Special  Report  4,  1989.  26p,  17  fig,  10  tab,  7  ref,  3 

append. 

Descriptors:  *Heavy  metals,  'Hydrocarbons,  'Or- 
ganic carbon,  *Path  of  pollutants,  'Sediment  con- 
tamination, 'South  Africa,  Cadmium,  Chromium, 
Copper,  Iron,  Lead,  Manganese,  Marine  sediments, 
Mercury,  Nickel,  Table  Bay  Harbor,  Zinc. 

Sediments  can  generally  be  considered  as  the  ulti- 
mate sink  or  depository  for  the  majority  of  ele- 
ments and  substances.  Heavy  metals  in  particular, 
introduced  into  the  sea  from  natural  or  anthropo- 
genic sources,  stay  only  briefly  in  the  receiving 
water  column  before  being  incorporated  into  the 
bottom  sediments.  A  preliminary  survey  of  heavy 
metals  in  the  surface  sediments  of  five  major  South 
African  harbors  indicated  that,  in  four  of  them 
(Richards  Bay,  Durban,  East  London  and  Port 
Elizabeth),  one  or  more  of  the  metals  occurred  at 
concentrations  above  normal  background  levels, 
the  most  frequent  contaminants  being  copper,  zinc, 
lead  and  mercury.  The  present  survey  was  de- 
signed to  assess  the  degree  of  contamination  of 
sediments  in  Table  Bay  Harbor,  Cape  Town,  and 
to  identify  the  sources  of  the  contaminants.  Sedi- 
ment cores  were  collected  from  46  stations  within 
the  harbor  by  a  team  of  SCUBA  divers  over  two 
days  of  sampling,  and  analyzed  for  metals,  carbon, 


and  hydrocarbons.  The  results  of  these  analyses  are 
presented  in  tabular  form.  Generally,  of  the  heavy 
metals,  iron  was  found  in  the  highest  concentra- 
tions (at  a  maximum  of  13,040  micrograms/gm  dry 
mass)  and  cadmium  in  the  lowest  concentrations 
(at  a  minimum  of  <  0.01  micrograms/gm  dry 
mass).  Total  carbon  ranged  from  35  and  182  mg/ 
gm,  organic  carbon  ranged  between  2  and  118  mg/ 
gm,  and  hydrocarbons  ranged  from  none  measured 
to  14  micrograms/gm.  A  comparison  of  metal  con- 
centrations in  the  sediments  of  Table  Bay  Harbor 
with  those  in  other  South  African  harbors  revealed 
that  it  has  high  levels  of  copper,  zinc,  lead,  mercu- 
ry and  cadmium,  all  metals  that  are  typically  found 
at  elevated  levels  in  industrial  and  urban  environ- 
ment. (Lantz-PTT) 
W90-08161 


EUTROPHICATION  IN  THE  UNITED  KING- 
DOM-TRENDS IN  THE  1980S. 

J.  W.  G.  Lund,  and  B.  Moss. 

The   Soap  and   Detergent   Industry   Association, 

1990.  82p,  1  tab,  92  ref,  append. 

Descriptors:  'Eutrophication,  'Phosphates,  'Re- 
views, 'Water  pollution  sources,  Detergents, 
Great  Britain,  Phosphorus  removal,  Wastewater 
treatment,  Water  pollution  control. 

Phosphorus  in  the  form  of  phosphate  is  one  of  the 
most  important  and  least  toxic  substances  affecting 
the  growth  of  plants  and  animals.  In  most  natural 
and  many  seminatural  waters  it  is  the  major  sub- 
stance controlling  plant  and  so,  in  turn,  animal 
production.  The  problem  of  eutrophication  is  that 
in  large  quantities  phosphates  may  produce  unde- 
sired  quantitative  and  qualitative  changes.  Sewage 
is  the  main  cause  of  undesirable  eutrophication. 
The  phosphate  content  of  detergents  has  been  re- 
stricted to  varying  degrees  in  many  of  the  richer 
countries.  However,  it  is  clear  that  the  British 
examples  given  in  this  report,  that  removal  of 
detergent  phosphorus  often  is  not  sufficient  to 
solve  eutrophication  problems;  it  also  lacks  flexibil- 
ity because  it  imposes  the  same  degree  of  reduction 
in  the  phosphate  input  to  all  the  waters  concerned. 
The  needs  for  phosphorus  reduction  in  the  restora- 
tion of  waters  harmed  by  eutrophication  are  not 
necessarily  the  same.  Removal  of  phosphate  from 
sewage  effluent  offers  flexibility  and  the  ability  to 
reduce  the  phosphorus  load  to  a  greater  extent.  On 
the  other  hand,  removal  of  detergent  phosphorus 
may  be  sufficient  to  alleviate  eutrophication  in 
places  where  sewage  treatment  does  not  include 
provision  for  phosphate  removal.  (Lantz-PTT) 
W90-08167 


ANALYTICAL  SOLUTION  FOR  STEADY- 
STATE  FLOW  BETWEEN  AQUIFERS 
THROUGH  AN  OPEN  WELL. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-08187 


MODELING  OF  GROUND- WATER  CONTAMI- 
NATION CAUSED  BY  ORGANIC  SOLVENT 
VAPORS. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08189 


INTEGRATED  APPROACH  TO  IDENTIFYING 
THE  SALINITY  SOURCE  CONTAMINATING 
A  GROUND-WATER  SUPPLY. 

Civil  and  Environmental  Consultants,  Inc.,  Pitts- 
burgh, PA. 

M.  Knuth,  J.  L.  Jackson,  and  D.  O.  Whittemore. 
Ground  Water  GRWAAP,  Vol.  28,  No.  2,  p  207- 
214,  March/ April  1990.  8  fig,  1  tab,  1 1  ref. 

Descriptors:  'Geochemistry,  'Geophysical  meth- 
ods, 'Groundwater  pollution,  'Saline  groundwat- 
er, 'Saline  water,  'Water  pollution  sources,  Brines, 
Chlorides,  Drilling,  Ohio,  Pumping  tests. 

An  integrated  approach  involving  geohydrologi- 
cal,  geochemical,  and  geophysical  methods  was 
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used  to  determine  the  source  of  salinity  contami- 
nating a  groundwater  supply  in  an  area  of  Ohio 
where  three  possible  sources  existed:  road  salting, 
naturally  saline  groundwater  at  depth,  and  forma- 
tion brines  placed  in  surface  pits  during  drilling  of 
a  gas  well.  Changes  in  chloride  concentrations 
during  pumping  tests  of  contaminated  wells  indi- 
cated that  the  main  source  of  salinity  was  derived 
from  within  the  water  table  aquifer.  Mixing  curves 
of  Br/CI  versus  chloride  concentration  were  used 
to  determine  which  of  each  of  the  three  salinity 
sources  was  the  primary  source  affecting  different 
well  waters.  The  major  source  affecting  the 
groundwater  supply  was  found  to  be  the  formation 
brines  associated  with  the  gas  well  drilling.  Geo- 
physical surveys  using  electromagnetic  induction 
and  dipole-dipole  electrical  resistivity  methods 
provided  a  three-dimensional  view  of  the  brine 
contamination  plume  in  the  unsaturated  and  satu- 
rated zones  in  the  area  of  the  gas  well.  The  plume 
location  and  orientation  confirmed  that  the  forma- 
tion brine  from  the  blow-down  pits  used  during 
drilling  of  a  nearby  gas  well  was  the  primary 
source  polluting  the  groundwater  supply  in  the 
study  area.  (Author's  abstract) 
W90-08190 


OASIS:  A  GRAPHICAL  DECISION  SUPPORT 
SYSTEM  FOR  GROUND-WATER  CONTAMI- 
NANT MODELING. 

Groundwater  Services,  Inc.,  Houston,  TX. 
C.  J.  Newell,  J.  F.  Haasbeek,  and  P.  B.  Bedient. 
Ground  Water  GRWAAP,  Vol.  28,  No.  2,  p  224- 
234,  March/April  1990.  20  fig,  1  tab,  38  ref. 

Descriptors:  'Computer  models,  'Computer  pro- 
grams, 'Data  storage  and  retrieval,  'Decision  sup- 
port systems,  'Expert  systems,  'Groundwater  pol- 
lution, 'Model  studies,  'Path  of  pollutants,  Biode- 
gradation,  Decision  making,  Documentation, 
Groundwater  management,  Hydrologic  data  col- 
lections. 

Three  new  software  technologies  were  applied  to 
develop  an  efficient  and  easy-to-use  decision  sup- 
port system  for  groundwater  contaminant  model- 
ing. Graphical  interfaces  create  a  more  intuitive 
and  effective  form  of  communication  with  the 
computer  compared  to  text-based  interfaces.  Con- 
cepts from  the  field  of  hypertext  were  applied  to 
design  the  extensive  electronic  documentation  and 
databases.  Finally,  object-oriented  programming 
permitted  scientists  with  little  programming  experi- 
ence to  develop  the  system  by  manipulating  preex- 
isting software  objects  instead  of  writing  computer 
code,  greatly  increasing  the  productivity  of  the 
project  team.  Decision  support  systems  are  de- 
signed to  help  users  with  broad  semi-structured 
problems,  with  the  user  directing  the  problem- 
solving  process.  The  decision  support  software 
named  the  OASIS  system  provides  groundwater 
modelers  with  a  groundwater  biodegradation 
model,  model  documentation,  background  infor- 
mation, data  from  chemical  and  hydrogeologic  da- 
tabases, and  data  management  tools.  The  system 
was  developed  using  HyperCard  software  on  a 
Macintosh  personal  computer.  It  currently  has 
over  1700  different  computer  screens  of  informa- 
tion and  occupies  approximately  10  megabytes  of 
hard  disk  storage.  OASIS  is  a  new  type  of  model- 
ing software  where  groundwater  models,  data,  and 
knowledge  are  integrated  together  using  a  graphi- 
cal interface  and  an  easily  modified  software  archi- 
tecture. Two  groups  of  users  can  benefit  from  the 
system:  current  modelers  who  need  more  efficient 
interfaces  and  data  management  tools,  and  people 
who  are  not  using  models  now  because  the  model- 
ing process  is  too  involved  and  requires  specialized 
knowledge.  (Author's  abstract) 
W90-08192 


HYDROCARBON      THICKNESS      FLUCTUA- 
TIONS IN  MONITORING  WELLS. 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08194 
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LABORATORY  STUDY  OF  THE  DISPERSION 
SCALE  EFFECT  LN  COLUMN  OUTFLOW  EX- 
PERIMENTS. 

University  of  Agriculture,  Faisalabad  (Pakistan). 

A.  O.  Khan,  and  W.  A.  Jury. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

5,  No.  2,  p  119-131,  January  1990.  5  fig,  3  tab,  34 

ref. 

Descriptors:  'Path  of  pollutants,  *Soil  dispersants, 
•Soil  water,  *Solute  transport,  'Unsaturated  flow, 
Convection,  Dispersion  coefficient,  Dispersivity, 
Flow  rates,  Laboratory  methods,  Leaching,  Soil 
columns. 

A  solute  transport  study  was  designed  to  test  the 
validity  of  the  convection-dispersion  model  in  a 
series  of  experiments  which  varied  soil  column 
width  and  length.  The  studies  were  performed  at 
three  steady-state  water  flux  rates  (8,  4,  2  cm/d)  in 
both  undisturbed  and  packed  columns  containing 
Tujunga  (California)  loamy  sand.  Pulses  of  CaC12 
were  leached  through  each  column  at  each  flow 
rate,  after  which  the  columns  were  cut  in  half  and 
the  experiments  repeated  with  the  upper  portion  of 
the  old  columns.  Finally,  the  columns  were  cut  a 
second  time  and  the  upper  portion  used  in  the  final 
set  of  experiments.  The  resulting  breakthrough 
curves  were  used  to  test  two  solute  transport 
models,  the  one-dimensional  convection-dispersion 
equation,  CDE,  and  the  mobile-immobile  water 
model,  MIM.  The  breakthrough  curves  from  the 
undisturbed  soil  were  very  skewed,  showing  both 
early  breakthrough  and  extensive  tailing,  whereas 
the  outflow  pulses  from  the  repacked  columns 
were  symmetric.  The  CDE  dispersion  coefficient 
D  or  dispersivity  significantly  increased  with  in- 
creasing column  length  in  the  undisturbed  soil 
columns  at  the  higher  flux  rates,  but  D  was  length- 
independent  and  considerably  smaller  in  the  re- 
packed columns  than  in  the  undisturbed  soil  experi- 
ments. Although  the  MIM  model  gave  a  good 
description  of  the  extensive  tailing  of  the  break- 
through curves  in  any  single  outflow  experiment, 
its  refitted  parameters  showed  no  consistent  rela- 
tionship with  any  of  the  experimental  variables  and 
were  generally  not  invariant  with  length.  (Author's 
abstract) 
W90-08202 


FACTORS  CONTROLLING  THE  CONCEN- 
TRATION OF  METHANE  AND  OTHER  VOLA- 
TLLES  LN  GROUNDWATER  AND  SOLL-GAS 
AROUND  A  WASTE  SITE. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

C.  Barber,  G.  B.  Davis,  D.  Briegel,  and  J.  K. 

Ward. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

5,  No.  2,  p  155-169,  January  1990.  6  fig,  1  tab,  20 

ref. 

Descriptors:  *Fate  of  pollutants,  'Groundwater 
pollution,  'Landfills,  'Methane,  'Path  of  pollut- 
ants, 'Volatile  organic  compounds,  Advection, 
Aeration  zone,  Capillarity,  Diffusion,  Diffusion  co- 
efficient. Groundwater  movement,  Sand  aquifers, 
Saturation  zone,  Seasonal  variation,  Soil  gases, 
Vapor  pressure. 

The  concentration  of  methane  in  groundwater  and 
soil  gas  in  the  vicinity  of  a  waste  landfill  on  an 
unconfined  sand  aquifer  has  been  investigated  in 
detail.  These  data  have  been  used  to  evaluate  tech- 
niques which  use  volatile  organic  compounds  in 
soil  gas  as  indicators  of  groundwater  contamina- 
tion. Simple  one-dimensional  models  of  gas  advec- 
tion and  diffusion  have  been  adapted.  Lateral  ad- 
vection of  gas  in  the  unsaturated  sand  was  found  to 
be  seasonal  and  was  most  noticeable  in  winter 
when  the  profile  was  wet.  The  effects  of  advection 
on  trace  concentrations  of  methane  in  soil  gas  were 
limited  to  within  150-200  meters  from  the  waste 
site  and  resulted  from  pressure  gradients  brought 
about  by  positive  gas  pressures  in  the  landfill,  and 
also  as  a  result  of  ebullition  from  contaminated 
groundwater.  The  distribution  of  methane  in  soil 
gas  at  shallow  depth  gave  a  general  indication  of 
the  direction  of  movement  of  contaminants  with 
groundwater  in  close  proximity  to  the  landfill. 
Outside  this  zone,  diffusional  transport  of  methane 


was  found  to  be  a  useful  indicator  of  contaminated 
groundwater.  Modeling  the  exchange  of  volatiles 
between  aqueous  and  gas  phases  indicates  that  a 
wide  range  of  organic  compounds  would  have 
potential  for  use  as  indicators  of  pollution,  if  these 
were  present  in  groundwater  and  if  they  behaved 
relatively  conservatively.  In  general,  the  principal 
factors  controlling  the  concentration  of  these  vola- 
tiles in  soil  gas  were  the  concentration  gradient  at 
the  water  table  and  capillary  fringe  and  the  ratio  of 
diffusion  coefficients  in  the  saturated  and  unsatu- 
rated zones.  (Author's  abstract) 
W90-08204 


IMPACT  OF  UNCERTAINTY  IN  SOIL,  CLI- 
MATIC, AND  CHEMICAL  INFORMATION  IN 
A  PESTICLDE  LEACHING  ASSESSMENT. 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

K.  Loague,  R.  E.  Green,  T.  W.  Giambelluca,  T.  C. 

Liang,  and  R.  S.  Yost. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

5,  No.  2,  p  171-194,  January  1990.  12  fig,  15  tab,  21 

ref.  see  Vol.  5  No.  4.  for  corrected  version  of  this 

article. 

Descriptors:  'Groundwater  pollution,  'Leaching, 
'Path  of  pollutants,  'Pesticides,  'Triazine  herbi- 
cides, 'Uncertainty,  'Urea  pesticides,  Atrazine, 
Chemical  properties,  Climatic  data,  Data  interpre- 
tation, Decision  making,  Diuron,  Geohydrology, 
Hawaii,  Pearl  Harbor,  Regulations,  Soil  properties. 

The  potential  for  various  organic  chemicals  to 
leach  to  groundwater  can  be  indicated  qualitative- 
ly using  a  simple  mobility  index,  which  can  be  used 
to  generate  rating  maps  when  combined  with  a 
geographic  information  system.  The  Pearl  Harbor 
Basin,  Oahu,  Hawaii,  was  investigated  with  respect 
to  the  magnitude  of  uncertainty  associated  with 
pesticide  mobility  estimates  as  a  result  of  data 
uncertainties.  The  two  pesticides  included  in  the 
analysis  are  atrazine  and  diuron.  The  mobility 
index  used  is  known  as  the  Attenuation  Factor 
(AF);  it  requires  soil,  hydrogeologic,  climatic,  and 
chemical  information  as  input  data.  First-order  un- 
certainty analysis  was  employed  to  characterize 
the  uncertainty  in  estimates  of  AF  resulting  from 
uncertainties  in  the  various  input  data.  Soils  in  the 
Pearl  Harbor  Basin  were  delineated  at  the  order 
taxonomic  category  for  this  study.  Results  show 
that  there  can  be  a  significant  amount  of  uncertain- 
ty in  estimates  of  pesticide  mobility  for  the  Pearl 
Harbor  Basin.  This  information  needs  to  be  consid- 
ered if  future  decisions  concerning  chemical  regu- 
lation are  to  be  based  on  estimates  of  pesticide 
mobility  determined  from  simple  indices.  (Author's 
abstract) 
W90-08205 


FIELD-OBSERVED  ETHYLENE  DIBROMLDE 
IN  AN  AQULFER  AFTER  TWO  DECADES. 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

J.  J.  Pignatello,  C.  R.  Frink,  P.  A.  Marin,  and  E. 

X.  Droste. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

5,  No.  2,  p  195-214,  January  1990.  6  fig,  4  tab,  29 

ref. 

Descriptors:  'Fate  of  pollutants,  'Fumigants, 
•Groundwater  pollution,  'Path  of  pollutants,  'Pes- 
ticides, 'Soil  contamination,  Biodegradation,  Con- 
necticut, Equilibrium,  Ethylene  dibromide,  Flow 
velocity,  Glacial  sediments,  Groundwater  move- 
ment, Vadose  zone. 

The  fate  and  transport  of  the  soil  fumigant,  1,2- 
dibromoethane  (EDB)  was  studied  at  a  former 
tobacco  field  in  Simsbury,  Connecticut  where  it 
was  last  used  in  1967.  The  subsurface  consists  of 
glacial  deposits  of  stratified  sand,  gravel,  and  silt 
underlain  by  a  fractured  sandstone/siltstone  bed- 
rock. Contaminant  plumes  in  the  bedrock  had  mi- 
grated only  slightly  from  beneath  the  tobacco  field 
after  nearly  two  decades,  consistent  with  calculat- 
ed flow  velocities.  Contaminant  levels  in  the  over- 
burden aquifer  were  much  lower,  which  was  con- 
sistent with  higher  calculated  flow  velocities  re- 
sulting in  off-site  discharge  to  a  nearby  stream,  and 
possibly  with  faster  biodegradation.  EDB  concen- 


trations in  both  zones  were  stable  over  the  study 
period  (1.5-2  years).  Earlier  demonstrations  of  rela- 
tively fast  biodegradation  of  14C-EDB  in  aquifer 
core  samples  were  contradicted  by  the  plume  stabi- 
lities observed  here.  EDB  was  found  in  vadose 
cores,  particularly  topsoils,  at  concentrations  up  to 
32  micrograms/kilogram.  These  residues  could  not 
be  extracted  with  water,  even  after  20  days,  and 
were  unavailable  for  biodegradation.  By  contrast 
added  14C-EDB  was  mineralized  almost  complete- 
ly in  22  days.  EDB  was  also  found  in  overburden 
aquifer  cores,  in  some  cases  at  concentrations 
much  greater  than  predicted  from  equilibrium  par- 
tition experiments.  The  results  show  that  kinetical- 
ly  slow,  nonequilibrium  sorption  is  a  factor  in  the 
decades-long  persistence  of  this  chemical  in  the 
topsoil  and  possibly  in  the  aquifer.  (Author's  ab- 
stract) 
W90-08206 


SHORE  ATTACHMENT  OF  BUOYANT  EF- 
FLUENT LN  STRONG  CROSSFLOW. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

V.  H.  Chu,  and  M.  S.  T.  Abdelwahed. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  116,  No.  2,  p  157-175,  February 

1990.  11  fig,  2  tab,  21  ref. 

Descriptors:  'Effluent  streams,  'Flow  characteris- 
tics, 'Open-channel  flow,  'Path  of  pollutants, 
•Thermal  pollution,  Buoyancy,  Heated  water, 
Laboratory  methods,  Plumes,  Water  circulation. 

The  shore  attachment  of  buoyant  effluent  in  a 
strong  crossflow  was  investigated  experimentally. 
The  effluent,  in  the  form  of  a  thermal  plume  de- 
flected by  the  crossflow,  was  created  in  the  labora- 
tory by  discharging  warm  water  from  a  side  chan- 
nel into  an  open-channel  crossflow  of  the  same 
depth  as  the  side-channel  discharge.  The  plume 
had  a  tendency  to  lift  off  the  channel  bottom  and 
move  away  from  the  shoreline.  However,  when 
the  crossflow  was  sufficiently  strong,  the  plume 
reattached  to  the  shoreline,  and  a  recirculating 
flow  region  formed  on  the  lee  of  the  effluent. 
Temperature  measurements  were  made  in  the 
plumes.  The  strong  crossflow  condition  required 
for  shore  attachment  was  determined  from  the 
experimental  investigation.  Under  the  strong  cross- 
flow  condition,  the  recirculating  region  remained 
attached  to  the  shoreline,  and  the  dilution  of  the 
plume  was  relatively  independent  of  buoyancy  ef- 
fects. (Author's  abstract) 
W90-08207 


REGIONAL  ANALYSIS  OF  STREAM  SALLNI- 
SATION  IN  SOUTHWEST  WESTERN  AUSTRA- 
LIA. 

Water  Authority  of  Western  Australia,  Perth. 
N.  J.  Schofield,  and  J.  K.  Ruprecht. 
Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 
2,  p  19-39,  December  1989.  10  fig,  4  tab,  20  ref. 

Descriptors:  'Australia,  'Geochemistry,  'Saline 
water,  'Stream  pollution,  Agricultural  watersheds, 
Catchment  areas,  Drought  effects,  Forest  water- 
sheds, Groundwater  depletion,  Land  use,  Rainfall, 
Rainfall-runoff  relationships,  Regional  analysis, 
Saline  soils,  Salts,  Solute  transport. 

Stream  salinities  in  southwest  Western  Australia 
are  strongly  influenced  by  land  use,  soil  salt  stor- 
age and  rainfall.  The  salinities  of  forest  catchments 
are  fresh  and  have  declined  over  the  last  two 
decades  due  to  decreasing  groundwater  solute  dis- 
charge under  lower  than  average  rainfall  condi- 
tions. Catchments  extending  to  or  lying  in  lower 
rainfall  areas  (<900  mm/year)  where  agricultural 
clearing  has  taken  place  have  stream  salinities 
ranging  from  marginal  to  saline.  Over  the  last  20 
years  stream  salinities  have  increased  rapidly  on 
these  catchments.  Higher  stream  salinities  are  asso- 
ciated with  higher  catchment  salt  storage  (lower 
rainfall)  and  a  higher  proportion  of  catchment 
cleared.  Annual  salinities  of  salt-affected  catch- 
ments vary  inversely  with  annual  rainfall.  A  pro- 
jected trend  of  decreasing  rainfall  is  likely  to  exac- 
erbate the  stream  salinity  problem.  (Author's  ab- 
stract) 
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W9O-08215 


GROUNDWATER  CONTAMINATION  AND 
POLLUTION  IN  MICRONESIA. 

Societe  Anonyme  Francaise  d'Etudes,  de  Gestion, 

et  d'Enterprise,  Nanterre  (France). 

M.  Detay,  E.  Alessandrello,  P.  Come,  and  I. 

Groom. 

Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 

2,  p  149-170,  December  1989.  6  fig,  3  tab,  11  ref. 

Descriptors:  'Drinking  water  sources,  'Ground- 
water pollution,  'Pacific  Islands,  'Water  pollution 
effects,  'Water  pollution  sources,  Administrative 
agencies,  Catchment  areas,  Decision  making,  Edu- 
cation, Environmental  protection,  Erosion,  Farm 
wastes,  Human  diseases,  Industrial  wastes,  Man- 
agement planning,  Micronesia,  Nonpoint  pollution 
sources,  Saline  water,  Saline  water  intrusion, 
Storm  runoff,  Water  supply,  Watershed  manage- 
ment, Wells. 

One  of  the  primary  sources  of  drinking  water  in 
the  Trust  Territory  of  the  Pacific  Islands  (TTPI)  is 
rainfall  catchment  systems,  followed  by  rivers, 
springs,  shallow  wells,  skimming  wells,  infiltration 
galleries,  and  deep  drilled  wells.  Sources  of 
groundwater  pollution  include  industrial  chemical 
pollution,  agriculture,  construction,  saltwater  in- 
trusion, abandoned  or  improperly  constructed 
wells,  water  supply  wells,  storm  drainage,  sumps 
and  dry  wells,  erosion,  sewage  and  waste  water, 
land  disposal,  sanitary  landfills,  and  graveyards.  In 
the  TTPI  water  supplies  fall  into  three  categories 
according  to  owner  and/or  operator:  (1)  individual 
or  family  owned  and  operated  systems;  (2)  small 
village  or  community  systems;  and  (3)  large  popu- 
lation center  and/or  public  works  operated  sys- 
tems. The  diseases  considered  related  to  water 
supply  include  bacterial  diseases,  gastroenteritis, 
typhoid,  paratyphoid,  cholera,  diarrheal  disease, 
shigellosis  (bacillary  dysentery),  hepatitis  A  (infec- 
tious hepatitis),  amebiasis  (amoebic  dysentery),  as- 
cariasis,  and  schistosomiasis.  A  four-point  ground- 
water protection  strategy  has  been  proposed:  (1) 
establishment  of  planning  and  management  prac- 
tices; (2)  improvement  of  government  coordina- 
tion; (3)  improvement  of  utility  system  manage- 
ment; and  (4)  provision  of  information  for  decision 
making  and  public  education.  Providing  safe  drink- 
ing water  to  the  people  of  the  TTPI  can  be  accom- 
plished with  time,  money,  and  dedicated  effort,  in 
combination  with  other  efforts  to  improve  overall 
sanitation,  health  care,  and  public  education.  (Fish- 
PTT) 
W90-08223 


SEASONAL  FLUCTUATION  IN  DELTA  N15  OF 
GROUNDWATER  NITRATE  IN  A  MANTLED 
KARST  AQUIFER  DUE  TO  MACROPORE 
TRANSPORT  OF  FERTILLZER-DERIVED  NI- 
TRATE. 

Indiana  Univ.,   Bloomington.   Dept.   of  Geology. 
E.  R.  Wells,  and  N.  C.  Krothe. 
Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  1/ 
2,  p  191-201,  December  1989.  3  fig,  2  tab,  26  ref. 

Descriptors:  'Farm  wastes,  'Groundwater  pollu- 
tion, 'Isotopic  tracers,  'Karst,  'Karst  hydrology, 
•Nitrates,  'Nitrogen,  'Path  of  pollutants,  'Water 
pollution,  Agricultural  chemicals,  Aquifers,  Crop- 
land, Effluents,  Fertilizers,  Geologic  control,  Indi- 
ana, Inorganic  compounds,  Interstitial  water,  Iso- 
topes, Pore  size,  Porosity,  Seasonal  variation, 
Septic  wastewater,  Wells. 

Groundwater  nitrate  pollution  is  caused  by  crop 
cultivation  and  disposal  of  sewage  and  animal 
wastes  transported  from  source  to  aquifer  by  many 
hydrologic  and  geologic  factors.  Twenty  wells  in 
southern  Indiana  were  sampled  and  analyzed  for 
nitrate  content  and  nitrogen  isotopes  in  order  to 
determine  the  primary  origin  of  the  groundwater 
nitrate.  Eleven  samples  had  groundwater  nitrate 
delta  N15  values  indicating  an  animal  waste  origin. 
Macropores  draining  septic  tank  filter  fields  are 
probably  the  predominant  source  of  waste-derived 
nitrate,  and  may  provide  a  nearly  continuous  flow 
of  effluent  to  the  aquifer.  The  delta  N 1 5  values  of 
the  other  nine  samples  suggest  a  possible  mixing  of 
waste-derived  nitrate  and  that  derived  from  isoto- 


pically  lighter  cultivation  sources.  The  twenty 
wells  were  resampled  shortly  after  inorganic  fertil- 
izers had  been  applied  to  the  cropland  throughout 
the  study  area.  Nineteen  of  the  wells  showed  a 
shift  towards  the  lighter  delta  N15  values  expected 
from  fertilizer-derived  nitrate.  Despite  the  appar- 
ent influx  of  fertilizer-derived  nitrate,  eleven  sam- 
ples still  were  composed  of  predominantly  waste- 
derived  nitrate.  Only  nine  samples  may  have  had  a 
fertilizer-derived  component  approaching  in  mag- 
nitude that  of  waste-derived  nitrate.  Regional 
groundwater  nitrate  concentration  did  not  substan- 
tially increase.  Macropore  flow  appears  to  contrib- 
ute significantly  to  the  recharge  of  the  aquifer. 
Rapid  response  of  the  groundwater  nitrate  values 
to  fertilization  demonstrates  the  ability  of  macro- 
pore  flow  to  transport  fertilizer-derived  nitrate 
which  has  been  flushed  from  the  tilled  soil  layer. 
Other  agriculture  chemicals  may  also  be  transport- 
ed to  the  aquifer  in  this  manner.  (Author's  abstract) 
W90-08225 


FLY  ASH  DYNAMICS  IN  SOIL-WATER  SYS- 
TEMS. 

Energy    and    Environment    Group,    New    Delhi, 

India. 

S.  Sharma,  M.  H.  Fulekar,  and  C.  P.  Jayalakshmi. 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  19,  No.  3,  p  251-275,  1989.  2  fig, 

10  tab,  110  ref. 

Descriptors:  'Coal  wastes,  'Fly  ash,  'Groundwat- 
er pollution,  'Soil  contamination,  'Waste  utiliza- 
tion, 'Water  pollution  sources,  Bioaccumulation, 
Electric  powerplants,  Path  of  pollutants,  Physico- 
chemical  properties,  Radioisotopes,  Reviews,  Soil 
amendments,  Soil  properties,  Trace  metals. 

Studies  regarding  the  effluents  and  coal  ashes  (or 
fly  ash)  resulting  from  coal  burning  are  numerous, 
but  their  disposal  and  interactions  with  the  soil  and 
water  systems  and  their  detailed  environmental 
impact  assessment  with  concrete  status  reports  on 
a  global  scale  are  scanty.  Fly  ash  dynamics  in  soil 
and  water  systems  are  reviewed.  After  detailing 
the  physical  composition  of  fly  ash,  physicochem- 
ical  changes  in  soil  properties  due  to  fly  ash 
amendment  are  summarized.  Areas  covered  in- 
clude texture  and  bulk  density,  moisture  retention, 
change  in  chemical  equilibria,  and  effects  of  fly  ash 
on  soil  microorganisms.  Plant  growth  in  amended 
soils  is  discussed,  as  well  as  plant  uptake  and 
accumulation  of  trace  elements.  In  order  to  ana- 
lyze the  effect  of  fly  ash  on  the  physicochemical 
properties  of  water,  several  factors  must  be  consid- 
ered, including  surface  morphology  of  fly  ash,  pH 
of  the  ash  sluice  water,  pH  adjustments,  leachabi- 
lity  and  solubility,  and  suspended  ash  and  settling. 
The  dynamics  of  fly  ash  in  water  systems  is  impor- 
tant due  to  pollution  of  groundwater  resources 
from  toxic  components  such  as  trace  metals.  Other 
factors  summarized  are  bioaccumulation  and  bio- 
magnification,  human  health  effects  of  contami- 
nants, and  the  impact  of  radionuclides  in  fly  ash. 
Future  research  needs  should  focus  on  reduction  of 
the  environmental  impact  of  fly  ash  and  increasing 
utilization  of  fly  ash  as  a  soil  amendment.  (Ver- 
Nooy-PTT) 
W90-08238 


GROUND  WATER  TRANSPORT  OF  HYDRO- 
PHOBIC ORGANIC  COMPOUNDS  IN  THE 
PRESENCE  OF  DISSOLVED  ORGANIC 
MATTER. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

A.  T.  Kan,  and  M.  B.  Tomson. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  9,  No.  3,  p  253-263,  1990.  3  fig,  2 

tab,  47  ref.  EPA  Agreement  No.  CR-8 12808. 

Descriptors:  'Dissolved  solids,  'Groundwater 
movement,  'Groundwater  pollution,  'Hydropho- 
bic compounds,  'Path  of  pollutants,  DDT, 
Naphthalenes,  Organic  compounds,  Phenanthrene, 
Soil  columns,  Sorption. 

The  effects  of  dissolved  organic  matter  (DOM)  on 
the  transport  of  hydrophobic  organic  compounds 
in  soil  columns  were  investigated.  Three  com- 
pounds (naphthalene,  phenanthrene  and  DDT)  that 
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spanned  three  orders  of  magnitude  in  water  solu- 
bility were  used.  Instead  of  humic  matter,  molecu- 
larly  well-defined  DOM  represented  by  Triton  X- 
100,  a  nonionic  industrial  detergent,  and  bovine 
serum  albumin  protein  were  used.  In  batch  iso- 
therm studies,  the  sorption  of  naphthalene  to  both 
model  DOMs  appeared  to  be  hydrophobic  in 
nature  and  quantitatively  similar  to  the  binding  to 
humic  materials.  Equations  were  derived  to  model 
the  enhanced  transport  of  organic  compounds  by 
DOM  based  on  octanol/water  partition  coeffi- 
cients. For  a  specific  soil  and  DOM  level,  it  was 
shown  theoretically  and  experimentally  that  all 
organic  compounds  with  octanol/water  partition 
coefficient  values  above  a  specific  value  should 
move  at  the  same  rate  in  ground  water.  In  some 
situations,  DOM  can  increase  the  movement  of 
highly  hydrophobic  compounds,  such  as  DDT,  by 
a  factor  of  a  thousand  or  more.  This  enhanced 
transport  in  the  presence  of  DOM  can  either  be  a 
problem,  as  with  ground  water  contaminant 
spreading,  or  a  benefit,  as  with  contaminated  aqui- 
fer cleanup.  (Author's  abstract) 
W90-08239 


FIELD  RESEARCH  ON  ALDICARB  MANAGE- 
MENT PRACTICES  FOR  UPSTATE  NEW 
YORK. 

New  York  State  Water  Resources  Research  Inst., 

Ithaca. 

For  primary  bibliographic   entry   see  Field   5G. 

W90-08241 


CHARACTERIZATION  OF  THE  REDUCING 
PROPERTIES  OF  ANAEROBIC  SEDEVIENT 
SLURRIES  USING  REDOX  INDICATORS. 

Environmental  Research  Lab.,  Athens,  GA. 
P.  G.  Tratnyek,  and  N.  L.  Wolfe. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  3,  p  289-295,  1990.  3  fig,  2 
tab,  21  ref. 

Descriptors:  'Anaerobic  conditions,  'Biodegrada- 
tion,  'Chemical  reduction,  'Fate  of  pollutants,  'In- 
dicators, 'Oxidation-reduction  potential,  'Path  of 
pollutants,  'Sediments,  'Slurries,  Chemical  reac- 
tions, Kinetics,  Oxidation,  Substrates. 

Research  on  the  reduction  of  organic  pollutants  in 
anaerobic  environments  is  hampered  by  the  com- 
plexity of  the  redox  chemistry  in  natural  systems. 
The  reduction  of  six  redox  indicators  in  anaerobic 
sediment  slurries  were  studied  by  observing  the 
disappearance  of  the  color  of  the  oxidized  forms. 
The  reaction  kinetics  were  first-order  in  concentra- 
tion of  the  oxidized  form  of  the  indicator  and  the 
reducing  agents  were  sediment  associated.  The  rate 
of  indicator  reduction  reflects  the  standard  poten- 
tial of  the  indicator  couple,  structure  of  the  indica- 
tor moiety  reduced  and  the  potential  and  capacity 
of  reducing  agents  in  the  sediment  slurry.  The 
relative  reduction  rates  of  the  indicators  suggest 
that  anaerobic  sediment  systems  contain  concentra- 
tions of  mild  reducing  agents  that  are  available  to 
react  rapidly  with  substrates  that  are  easily  re- 
duced. However,  more  refractory  substrates  re- 
quire strong  reducing  agents  that  are  gradually 
produced,  probably  as  a  result  of  microbial  metab- 
olism. (Author's  abstract) 
W90-08242 


IDENTIFICATION  OF  AMMONIA  AS  AN  IM- 
PORTANT SEDIMENT-ASSOCIATED  TOXI- 
CANT IN  THE  LOWER  FOX  RD7ER  AND 
GREEN  BAY,  WISCONSIN. 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08244 


AMBIENT  TOXICITY  DYNAMICS:  ASSESS- 
MENTS USING  CERIODAPHNIA  DUBIA  AND 
FATHEAD  MINNOW  (PIMEPHALES  PROME- 
LAS)  LARVAE  IN  SHORT-TERM  TESTS. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08248 
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ARSENIC  UPTAKE  AND  TRANSFER  IN  A 
SIMPLIFIED  ESTUARINE  FOOD  CHAIN. 

Academy  of  Natural  Sciences  of  Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
D.  M.  Lindsay,  and  J.  G.  Sanders. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  9,  No.  3,  p  391-395,  1990.  1  fig,  1 
tab,  28  ref.  EPA  Grant  X-003358. 

Descriptors:  'Arsenic,  *Bioaccumulation,  *Brine 
shrimp,  'Food  chains,  'Path  of  pollutants,  'Phyto- 
plankton,  Bioassay,  Estuaries,  Heavy  metals, 
Tissue  analysis,  Water  pollution  effects. 

Arsenic  concentrations  of  freshwater  and  coastal 
bodies  vary  according  to  the  amounts  of  arsenic 
added  from  anthropogenic  sources  and  natural 
weathering.  A  simplified  food  chain  of  phytoplank- 
ton  species,  Artemia  and  Palaemonetes  pugio  was 
used  to  study  pathways  of  arsenic  uptake  in  estua- 
rine ecosystems.  Uptake  of  arsenic  by  phytoplank- 
ton  was  significant.  Cellular  contents  increased 
from  an  arsenic  content  of  8.56  micrograms/g  in 
the  control  cultures  to  56.6  micrograms/g  in  cul- 
tures dosed  with  25  micrograms/L.  However,  only 
small  amounts  (16.8  micrograms/g  in  controls  to 
17.8  micrograms/g  at  25  micrograms  arsenic/L)  of 
arsenic  were  incorporated  by  Artemia,  and  no 
significant  increases  (p  >  0.10)  in  arsenic  content 
of  P.  pugio  were  found  in  those  organisms  exposed 
to  arsenic-contaminated  food  or  to  elevated  water 
concentrations.  The  lack  of  uptake  by  Artemia 
effectively  ended  the  investigation  of  food  chain 
transfer  of  arsenic  at  the  second  trophic  level. 
Because  the  grass  shrimp  fed  on  a  food  source 
containing  only  slightly  elevated  arsenic  levels, 
arsenic  uptake  through  food  at  a  higher  trophic 
level  could  not  be  evaluated.  (Author's  abstract) 
W90-O8250 


LEVELS  OF  PB,  CR  AND  CD  US  CALLIN- 
ECTES  SAPIDUS  AND  C.  SIMTLIS  AND  THEHt 
RELATION  TO  THE  CONCENTRATION  OF 
THESE  METALS  IN  WATER  AND  IN  SEDI- 
MENT (NTVELES  DE  PB,  CR  Y  CD  EN  CAL- 
LTNECTES  SAPDDUS  Y  C.  SIMTLIS  Y  SU  RE- 
LACION  CON  LA  CONCENTRACION  DE 
ESTOS  EN  EL  AGUA  Y  EN  EL  SEDIMENTO). 
Universidad  Autonoma  Metropolitana,  Mexico 
City.  Lab.  de  Contaminacion,  Bioensayos  e  Im- 
pacto  Ambiental. 

C.  Rosas,  T.  Castaneda,  G.  Barrera,  G.  Negron, 
and  S.  Takagui. 

Revista  de  Investigaciones  Marines  RIMAD2, 
Vol.  10,  No.  1,  p  71-88,  1989.  3  fig,  4  tab,  24  ref. 
English  summary. 

Descriptors:  *Bioaccumulation,  *Crabs,  *Heavy 
metals,  •Path  of  pollutants,  Cadmium,  Chromium, 
Coastal  lagoons,  Lead,  Mexico,  Sediment  concen- 
tration. 

Predicting  the  level  of  contamination  that  might 
result  from  exposure  of  an  aquatic  organism  to 
trace  metals  is  dependent  upon  a  quantitative  un- 
derstanding of  factors  both  external  and  internal  to 
the  organism.  The  determination  of  Pb,  Cr  and  Cd 
was  carried  out  in  the  water,  sediment  and  crabs 
Callinectes  sapidus  and  C.  similus  from  the  south- 
ern zone  of  Laguna  de  Tamiahua,  Veracruz, 
Mexico.  The  influence  of  size  (wet  weight)  on  the 
metal  concentration  in  crabs  was  reported.  The 
analysis  was  carried  out  with  a  flameless  atomic 
absorption  spectrophotometer.  Both  salinity-de- 
pendent variability  and  regional  variations  of  metal 
concentrations  in  water,  sediments  and  crabs  were 
observed.  Water  metal  concentrations  were  higher 
than  those  permitted  by  Mexican  legislation  for 
coastal  lagoons.  In  contrast,  sediment  metal  con- 
centrations were  lower  than  metal  concentrations 
in  industrialized  areas.  The  results  were  analyzed 
in  relation  to  size,  water  and  sediment  metal  con- 
centrations and  distribution  within  the  coastal 
lagoon.  (Author's  abstract) 
W90-08281 


COMPARATTVE  METABOLISM  OF 

BENZO(A)PYRENE  BY  LD/ER  MICROSOMES 
FROM  BROWN  BULLHEAD  AND  CARP. 

State  Univ.  of  New  York  Coll.  at  Buffalo.  Great 
Lakes  Lab. 


H.  C.  Sikka,  J.  P.  Rutkowski,  and  C.  Kandaswami. 
Aquatic  Toxicology  AQTODG,  Vol.  16,  No.  2,  p 
101-111,  March  1990.  2  fig,  2  tab,  26  ref.  EPA 
Grant  R-8 13799. 

Descriptors:  *Benz(a)pyrene,  'Bullhead,  'Carcino- 
gens, 'Carp,  'Fate  of  pollutants,  'Fish  physiology, 
'Liver,  'Metabolism,  Comparison  studies,  Metabo- 
lites, Structure-activity  relationships. 

The  metabolism  of  the  carcinogenic 
benzo(a)pyrene  (BP)  by  hepatic  microsomes  was 
examined  in  untreated  bullhead  (Ictalurus  nebulo- 
sus)  and  mirror  carp  (Cyprinus  carpio),  two 
bottom  dwelling  fish  species.  The  rate  of  metabo- 
lism of  BP  by  carp  liver  microsomes  (455.1  +/- 
141.5  picomoles  per  minute  per  milligram  of  pro- 
tein (pmol/min/mg))  was  considerably  higher  than 
that  obtained  with  bullhead  liver  microsomes  (38.1 
+/-12.3  pmol/min/mg  protein).  The  major  BP 
metabolites  formed  by  liver  microsomes  from  both 
species  were  qualitatively  similar  and  included  BP- 
7,8-diol,  BP-9,10-diol,  3-hydroxy-BP,  9-hydroxy- 
BP,  BP-l,6-quinone,  BP-3,6-quinone,  and  BP-6,12- 
quinone.  However,  the  patterns  of  BP  metabolites 
generated  by  the  liver  microsomes  of  the  two 
species  were  considerably  different  from  each 
other.  The  carp  liver  microsomes  converted  a 
much  greater  proportion  of  BP  to  benzo-ring  dihy- 
drodiols  than  did  the  bullhead  liver  microsomes. 
Compared  to  carp  liver  microsomes,  bullhead  liver 
microsomes  formed  a  considerably  higher  percent- 
age of  BP-phenols  and  BP-quinones  as  a  fraction  of 
the  total  metabolites.  The  predominant  enantiomer 
of  BP-7,8-diol  formed  by  liver  microsomes  of  both 
species  had  an  (-)R,R  absolute  stereochemistry, 
suggesting  a  similar  stereoselectivity  in  the  metabo- 
lism of  BP  to  BP-7,8-diol  by  both  carp  and  bull- 
head liver  microsomes.  (Author's  abstract) 
W90-08285 


COMPARATIVE  ACCUMULATION  OF 
COBALT  BY  THREE  CRUSTACEANS:  A  DECA- 
POD,  AN  AMPHIPOD,  AND  A  BARNACLE. 

Queen  Mary  Coll.,  London  (England).  School  of 

Biological  Sciences. 

P.  S.  Rainbow,  and  S.  L.  White. 

Aquatic  Toxicology  AQTODG,  Vol.  16,  No.  2,  p 

113-126,  March  1990.  2  fig,  8  tab,  15  ref.  NREC 

Grant  GR3/5256. 

Descriptors:  'Amphipods,  'Barnacles,  'Bioaccu- 
mulation,  'Cobalt,  'Crustaceans,  'Fate  of  pollut- 
ants, 'Grass  shrimp,  Cadmium,  Comparison  stud- 
ies, Heavy  metals,  Radioactive  tracers,  Zinc. 

The  comparative  accumulation  of  the  essential 
heavy  metal  cobalt  from  solution  by  three  different 
littoral  crustaceans  was  studied  under  standardized 
physicochemical  conditions.  The  crustaceans 
under  study  were  the  caridean  decapod  Palaemon 
elegans,  the  amphipod  Echinogammarus  pirloti, 
and  the  barnacle  Elminius  modestus.  All  three 
crustaceans  showed  linear  net  accumulation  of 
cobalt  from  solution  over  a  wide  range  of  dis- 
solved radioactively  labeled  cobalt  concentrations, 
with  no  significant  excretion  of  accumulated  cobalt 
during  the  time  period  of  the  experiments.  Thus  in 
all  three  species  the  newly  accumulated  labeled 
cobalt  concentration  was  equivalent  to  the  increase 
in  concentration  of  total  body  cobalt.  The  apparent 
ability  of  decapod  crustaceans  to  regulate  the  body 
concentrations  of  the  essential  metals  copper  and 
zinc  is  therefore  not  extended  to  all  essential  trace 
metals.  There  are  interspecific  differences  in  rates 
of  cobalt  uptake,  being  lowest  in  the  decapod  and 
similar  in  the  amphipod  and  barnacle.  Calculations 
of  a  molar  index  of  metal  uptake  show  that  cobalt 
is  taken  up  at  a  lower  rate  than  cadmium  which  in 
turn  is  taken  up  more  slowly  than  zinc  in  all  three 
crustaceans.  (Author's  abstract) 
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PHARMACOKINETIC  MODEL  FOR  THE  DIS- 
POSITION OF  POLYCHLORINATED  BI- 
PHENYLS  (PCBS)  IN  CHANNEL  CATFISH. 

Northeast  Louisiana  Univ.,  Monroe.  Div.  of  Phar- 
maceutics and  Medicinal  Chemistry. 
M.  G.  Kulkarni,  and  A.  H.  Karara. 
Aquatic  Toxicology  AQTODG,  Vol.  16,  No.  2,  p 
141-150,  March  1990.  3  fig,  2  tab,  39  ref. 


Descriptors:  'Catfish,  'Fish,  'Path  of  pollutants, 
'Polychlorinated  biphenyls,  Computer  models,  Ki- 
netics, Radioactive  tracers,  Simulation  analysis. 

Channels  catfish,  Ictalurus  punctatus,  acclimated 
to  18  C,  with  mean  body  weight  of  0.36  kilogram, 
were  fitted  with  a  cannula  in  the  dorsal  aorta.  An 
intraaortic  bolus  injection  of  50  micrograms  per 
kilogram  C-14  polychlorinated  biphenyls 
(PCBs)(42%  w/w  chlorine)  was  administered  to 
five  fish.  Blood  samples  were  withdrawn  up  to  96 
hours  post  injection.  The  blood  concentration  time 
course  showed  a  triexponential  decline  with  a 
rapid  initial  distributive  phase  and  a  slow  terminal 
elimination  phase.  A  three  compartment  model 
comprising  a  central,  shallow  peripheral,  and  deep 
peripheral  compartment  adequately  described  the 
kinetics  of  PCBs  in  catfish.  The  whole  body  clear- 
ance was  estimated  to  be  19.6  milliliters  per  hour 
per  kilogram  and  the  volume  of  distribution  at 
steady  state  was  1196.8  milliliters  per  kilogram. 
The  terminal  elimination  half-life  of  PCBs  in  cat- 
fish was  found  to  be  55.9  hours.  Computer  based 
simulations  based  on  the  developed  model  indicat- 
ed that  the  majority  of  PCBs  in  the  fish  are  associ- 
ated with  tissues  of  the  deep  peripheral  compart- 
ment (i.e.  adipose  tissue).  (Author's  abstract) 
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IMPACT  OF  DIFFUSE  NITRATE  POLLUTION 
SOURCES  ON  GROUNDWATER  QUALITY- 
SOME  EXAMPLES  FROM  CZECHOSLOVA- 
KIA. 

Stavebni  Geologie,  Prague  (Czechoslovakia).  Hy- 
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GROUNDWATER  POLLUTION  BY  NITRATES 
FROM  LTVESTOCK  WASTES. 

Vsesoyuznyi   Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii    i    Inzhenerdoi    Geologii,     Moscow 
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V.  M.  Goldberg. 

Environmental    Health    Perspectives    EVHPAZ, 

Vol.  83,  p  25-29,  November  1989.  2  tab,  13  ref. 

Descriptors:  'Farm  wastes,  'Groundwater  pollu- 
tion, 'Nitrates,  'Path  of  pollutants,  'Wastewater 
irrigation,  Ammonium,  Geohydrology,  Permeabil- 
ity, Soil  properties,  Water  pollution  sources. 

Utilization  of  wastes  from  livestock  complexes  for 
irrigation  involves  the  danger  of  groundwater  pol- 
lution by  nitrates.  In  order  to  prevent  and  minimize 
pollution,  it  is  necessary  to  apply  geological-geo- 
hydrological  evidence  and  concepts  to  the  situa- 
tion of  wastewater  irrigation  for  the  purposes  of 
studying  natural  groundwater  protectiveness  and 
predicting  changes  in  groundwater  quality  as  a 
result  of  infiltrating  wastes.  The  main  factor  of 
groundwater  natural  protectiveness  or  the  main 
geological  feature  that  protects  the  aquifer  is  the 
presence  of  overlying  semipermeable  deposits.  De- 
posits are  considered  semipermeable  if  their  perme- 
ability coefficient  is  <  0.1  m/day.  Loamy  sands, 
sands  with  clay,  and  clays  are  soil  types  that 
belong  to  this  category.  The  first  step  in  determin- 
ing the  protectiveness  of  a  particular  aquifer  is  to 
assign  numerical  values  for  important  aquifer  char- 
acteristics. Then  these  individual  contributions  are 
added  together  to  give  a  cumulative  sum.  The 
greater  the  magnitude  of  the  sum,  the  higher  the 
protectiveness  of  the  aquifer.  The  complex  of  fea- 
tures characterizing  the  conditions  of  groundwater 
protectiveness  are  as  follows:  depth  of  groundwat- 
er table  (or  thickness  of  the  zone  of  aeration); 
thickness  of  semipermeable  deposits  in  the  profile 
of  the  zone  of  aeration;  and  lithology  and  perme- 
ability properties  of  semipermeable  deposits  (lithol- 
ogy and  permeability  properties  are  interrelated). 
With  groundwater  pollution  by  nitrate  nitrogen, 
the  concentration  of  ammonium  nitrogen  notice- 
ably increases.  One  of  the  reasons  for  this  change  is 
the  process  of  denitrification  due  to  changes  in  the 
geohydrochemical  conditions  in  a  layer.  At  repre- 
sentative field  sites,  it  is  necessary  to  collect  sys- 
tematic stationary  observations  of  the  concentra- 
tions of  nitrogenous  compounds  in  groundwater 
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ind  changes  in  redox  conditions  and  temperature. 

Author's  abstract) 
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MEMICAL  SUBSTANCE  TRANSPORT  IN 
SOILS  AND  ITS  EFFECT  ON  GROUNDWATER 
DUALITY. 

Mcademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

'roblem. 

vl  G.  Khublarian. 

Environmental    Health    Perspectives    EVHPAZ, 

/ol.  83,  p  31-37,  November  1989.   1  fig,  20  ref. 

descriptors:  'Groundwater  quality,  *Model  stud- 
es,  *Path  of  pollutants,  'Soil  water,  Agricultural 
iinoff,  Geohydrology,  Pesticides,  Salinity,  Soil 
)roperties,  Water  pollution  sources. 

rhe  main  sources  of  groundwater  contamination 
ire  municipal,  industrial,  and  agricultural  wastes 
both  solid  and  liquid),  gangue  rocks,  sludge  and 
limes,  refuse,  pesticides,  herbicides,  effluents  from 
ivestock  and  poultry  farms.  Pollutants  have  differ- 
ent migration  capacities,  toxicities,  and  other  prop- 
erties. In  the  USSR,  chemical  methods  are  used  to 
>rotect  agricultural  areas  and  forests  from  pests 
ind  undesirable  plants.  In  1986,  20  million  ha  were 
reated  with  pesticides,  while  biological  methods 
vere  applied  only  on  small  areas.  Many  of  these 
>esticides  contain  heavy  metals,  such  as  As,  Hg, 
Dd,  Pb  and  Cu,  which  are  toxic  at  even  low 
concentrations.  Farm  wastes,  consisting  mainly  of 
litrogen,  phosphorus,  and  potassium,  are  also 
common  in  the  USSR.  Field  observations  in  one 
egjon  of  the  USSR  show  that  from  1980  to  1985,  a 
oam  layer  140  cm  deep  retained  82.4%  of  ammo- 
da  nitrogen,  90.3%  of  phosphates,  30%  of  total 
litrogen,  and  90%  of  potassium  contained  in  the 
effluents.  In  this  paper,  a  brief  estimation  of 
;roundwater  salinity  is  given  for  various  regions  of 
he  USSR  where  irrigation  is  practiced,  as  well  as 
heir  experience  in  environmental  protection.  Spe- 
iaJ  attention  is  given  to  methods  of  simulating 
vater  seepage  and  chemical  substance  transport  in 
oils.  Boundary  problems  for  free-surface  seepage 
ind  dissolved  solids  and  chemical  substance  trans- 
mit in  porous  media  are  stated,  and  methods  of 
olution  are  described  in  an  example  of  the  hydro- 
lynamic  theory  of  seepage  and  dispersion.  These 
lydrodynamic  substance  transport  models  are  able 
o  examine  a  large  number  of  geohydrological 
ettings,  making  it  possible  to  determine  exposure 
concentrations  of  toxic  chemicals  in  drinking 
vaters  derived  from  groundwater  for  many  combi- 
lations  of  system  parameters.  These  models  also 
nake  it  possible  to  examine  the  impact  on  ground- 
vater  quality  of  agricultural  practices  and  waste 
nanagement  activities  by  taking  into  account  the 
nteraction  of  geohydrological  characteristics  of 
he  subsurface  and  the  chemical  properties  of  the 
K>llutant.  (Author's  abstract) 
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Descriptors:  'Developing  countries,  'Literature 
eview,  'Water  pollution  sources,  'Water  quality 
control,  Brazil,  Case  studies,  Geohydrology,  India, 
Cenya,  Nigeria,  Rural  areas,  Urban  areas. 

[Tie  principles  and  problems  of  environmental  pol- 
ution  and  contamination  are  reviewed  with  em- 
>hasis  on  case  examples  from  developing  countries 
)f  Africa,  Asia,  and  Latin  America,  comparing 
hem  to  developed  countries.  The  problems  of 
x>llution  and  contamination  are  widespread  in  de- 
veloped countries  but  are  gradually  spreading  from 
he  urban  to  rural  areas  in  the  developing  coun- 
ries.  Great  efforts  in  research  and  control  pro- 
grams to  check  pollution-loading  into  the  environ- 
nent  have  been  made  in  the  industrialized  coun- 


tries, but  only  negligible  actions  have  been  taken  in 
developing  countries.  Pollutants  emanate  from 
both  point  and  distributed  sources,  and  adversely 
affect  both  surface  water  and  groundwaters.  The 
influences  of  the  geologic  and  hydrologic  cycles 
that  exacerbate  the  incidences  of  pollution  and 
contamination  have  not  been  well  understood  by 
environmental  planners  and  managers.  Profession- 
als in  the  different  areas  of  pollution  control 
projects,  particularly  in  developing  countries,  lack 
the  integrated  multiobjective  approaches  and  tech- 
niques in  problem  solving.  Such  countries  as  Nige- 
ria, Kenya,  Brazil,  and  India  are  now  menaced  by 
pollution  hazards.  Appropriate  methods  of  control 
are  suggested  at  the  conclusion  of  this  review. 
(Author's  abstract) 
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PREDICTION  OF  CONTAMINANT  RETEN- 
TION AND  TRANSPORT  IN  SOILS  USING  KI- 
NETIC MULTIREACnON  MODELS. 
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Descriptors:  'Kinetics,  'Model  studies,  'Path  of 
pollutants,  'Soil  properties,  Mathematical  models, 
Soil  contamination,  Solute  transport. 

An  overview  of  several  models  that  are  used  for 
the  description  of  the  retention  of  dissolved  chemi- 
cals during  transport  in  the  soil  profile  is  presented. 
Single  reaction  models  were  classified  into  equilib- 
rium and  kinetic  types.  In  addition,  an  equilibrium 
and  kinetic  two-site  model  of  the  nonlinear  type 
was  presented.  Major  advantages  of  this  combina- 
tion type  model  over  the  single  reaction  approach 
were  outlined  and  several  solute  breakthrough 
curves  illustrated.  Furthermore,  a  generalized  form 
of  a  multireaction  kinetic  model  was  given.  The 
major  feature  of  multireaction  kinetic  models  is 
that  they  are  flexible,  being  neither  restricted  by 
the  number  of  solute  species  present  in  the  soil 
system  nor  by  the  governing  retention  reaction 
mechanisms.  Such  models  may  include  reversible 
and  irreversible  reactions  of  the  linear  and  nonlin- 
ear kinetic  types.  Moreover,  these  models  can  in- 
corporate concurrent  as  well  as  consecutive-type 
retention  reactions  that  may  be  equilibrium  or  ki- 
netic in  nature.  Rigorous  validation  of  such  models 
is  needed  for  various  contaminants  and  for  soils 
having  different  physical  and  chemical  properties. 
Model  validation  is  a  prerequisite  step  before 
model  adoption  as  a  predictive  tool  of  the  potential 
mobility  of  contaminants  in  soils.  (Author's  ab- 
stract) 
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HYDROGEOLOGICAL  ROLE  OF  AN  AQUI- 
TARD  IN  PREVENTING  DRINKABLE  WATER 
WELL  CONTAMINATION:  A  CASE  STUDY. 
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Mathematical  models,  Model  studies,  Vertical 
flow. 

In  order  to  evaluate  the  risk  of  aquifer  contamina- 
tion, a  model  of  the  aquifer  is  needed.  In  this  paper, 
a  quasi-tridimensional  model  is  described  and  ap- 
plied to  a  multilayered  aquifer  where  a  phreatic 
aquifer  was  coupled  to  a  confined  one  by  means  of 
an  aquitard.  This  geohydrological  scheme  is  often 
met  in  practice  and,  therefore,  models  a  number  of 
situations.  Moreover,  aquitards  play  an  important 
role  in  the  management  of  natural  resources  of  this 
kind.  The  model  adopted  contains  some  approxi- 
mations: the  flow  within  the  aquifers  is  assumed  to 
be  horizontal,  whereas  leakage  is  assumed  vertical. 
The  effect  of  some  wells  drilled  in  these  aquifers  is 
also  taken  into  account.  In  order  to  evaluate  the 
leakage  fluxes  that  correspond  to  different  exploi- 


tation conditions,  a  system  of  quasilinear  and  time- 
dependent  partial  differential  equations  was  nu- 
merically solved.  The  model  has  been  calibrated 
with  geohydrological  data  from  a  water  supply 
station  of  the  Milan  Water  Works,  where  water  is 
polluted  by  several  halocarbons.  The  simulations 
account  for  several  experimental  facts,  both  from 
the  geohydrological  and  geohydrochemical  points 
of  view.  Maxima  of  computed  downward  leakage 
rates  are  found  to  correspond  with  measured  pol- 
lutant concentration  maxima.  Evidence  is  pro- 
duced against  the  widespread,  and  often  unjusti- 
fied, remedy  of  letting  all  wells  in  a  contaminated 
area  continuously  discharge  for  a  long  time-even 
years~in  order  to  expel  pollutants  from  the  aquifer. 
This  method  is  shown  to  be  either  counterproduc- 
tive or  ineffective  in  the  coupled  aquifer  system  the 
models  simulate.  Another  advantage  of  the  model 
appears  to  be  its  ability  to  determine  the  optimal 
pumping  pattern  and  schedule  (which  minimizes 
the  transport  of  contaminants  toward  the  confined 
aquifer)  given  the  needed  total  discharge  rate.  (Au- 
thor's abstract) 
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This  paper  reviews  mathematical  models  and  nu- 
merical methods  that  have  been  extensively  used  to 
simulate  the  movement  of  contaminants  through 
the  subsurface.  The  major  emphasis  is  placed  on 
the  numerical  methods  of  advection-dominated 
transport  problems  and  inverse  problems.  Several 
mathematical  models  that  are  commonly  used  in 
field  problems  are  listed.  A  variety  of  numerical 
solutions  for  three-dimensional  models  are  intro- 
duced, including  the  multiple  cell  balance  method 
that  can  be  considered  a  variation  of  the  finite 
element  method.  The  multiple  cell  balance  method 
is  easy  to  understand  and  convenient  for  solving 
field  problems.  When  the  advection  transport 
dominates  the  dispersion  transport,  two  kinds  of 
numerical  difficulties,  overshoot  and  numerical  dis- 
persion, are  always  involved  in  solving  standard, 
finite  difference  methods  and  finite  element  meth- 
ods. To  overcome  these  numerical  difficulties,  var- 
ious numerical  techniques  are  developed,  such  as 
upstream  weighting  methods  and  moving  point 
methods.  A  complete  review  of  these  methods  is 
given  with  mention  of  the  problems  of  parameter 
identification,  reliability  analysis,  and  optimal-ex- 
periment design  that  are  absolutely  necessary  for 
constructing  a  practical  model.  (Author's  abstract) 
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MODELING  MULTIPHASE  MIGRATION  OF 
ORGANIC  CHEMICALS  IN  GROUNDWATER 
SYSTEMS--A  REVIEW  AND  ASSESSMENT. 
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Over  the  past  two  decades,  a  number  of  models 
have  been  developed  to  describe  the  multiphase 
migration  of  organic  chemicals  in  the  subsurface. 
This    review    presents    the    state-of-the-art    with 
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regard  to  such  modeling  efforts.  The  mathematical 
foundations  of  these  models  are  explored  and  indi- 
vidual models  are  presented  and  discussed.  Models 
are  divided  into  three  groups:  (a)  those  that  assume 
a  sharp  interface  between  the  migrating  fluids;  (b) 
those  that  incorporate  capillarity;  and  (c)  those 
that  consider  interphase  transport  of  mass. 
Strengths  and  weaknesses  of  each  approach  are 
considered  along  with  supporting  data  for  model 
validation.  Future  research  directions  are  also 
highlighted.  (Author's  abstract) 
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The  adsorption  of  organic  chemicals  on  soils  sedi- 
ments and  their  constituents  is  reviewed.  The  first 
part  of  this  review  deals  with  adsorption  from  gas 
and  liquid  phases  and  discusses  the  physical  mean- 
ing of  the  shape  of  adsorption  isotherms.  No  gener- 
al rules  can  be  proposed  to  describe  univocally  the 
relation  between  the  shape  of  isotherms  and  the 
nature  of  the  adsorbate-adsorbent  system.  Kinetics 
of  adsorption  is  discussed  through  the  description 
of  various  models.  Theoretical  developments  exist 
both  for  the  thermodynamics  and  the  kinetics  of 
adsorption,  but  there  is  a  strong  need  for  experi- 
mental results.  Possible  adsorption  mechanisms  are 
ion  exchange,  interaction  with  metallic  cations, 
hydrogen  bonds,  charge  transfers,  and  London-van 
der  Waals  dispersion  forces/hydrophobic  effect. 
However,  direct  proofs  of  a  given  mechanism  are 
rare.  Several  factors  influence  adsorption  behavior. 
Electronic  structure  of  adsorbed  molecules,  prop- 
erties of  adsorbents,  and  characteristics  of  the 
liquid  phase  are  discussed  in  relation  to  adsorption. 
Such  properties  as  water  solubility,  organic  carbon 
content  of  adsorbing  materials,  and  the  composi- 
tion of  the  liquid  phase  are  particularly  important. 
Evaluation  of  adsorption  can  be  obtained  through 
either  laboratory  measurements  or  use  of  several 
correlations.  Adsorption  measurements  must  be  in- 
terpreted, taking  into  account  treatment  of  adsorb- 
ent materials,  experimental  conditions,  and  second- 
ary phenomena  such  as  degradations.  Correlations 
between  adsorption  coefficients  and  water-octanol 
partition  coefficients,  or  water  solubility,  are  nu- 
merous. They  may  be  useful  tools  for  prediction 
purposes.  Relations  with  transport,  bioavailability, 
and  degradation  are  described.  (Author's  abstract) 
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Since  an  estimated  100,000  chemicals  are  currently 
in  common  use  and  new  chemicals  are  registered  at 
a  rate  of  1000  per  year,  it  becomes  apparent  that 
human  and  material  resources  are  insufficient  to 
experimentally  obtain  their  soil  sorption  data.  Em- 
pirical models,  based  on  water  solubility  and  n- 
octanol/water  partition  coefficients,  have  been 
proposed  as  alternative,  accurate  methods  to  esti- 
mate soil  sorption  coefficients.  An  analysis  of  the 
models  has  shown:  (a)  low  precision  of  water 
solubility  and  n-octanol/water  partition  data,  (b) 
varieties  of  quantitative  models  describing  the  rela- 


tionship between  the  soil  sorption  and  above-men- 
tioned properties,  and  (c)  violations  of  some  basic 
statistical  laws  when  these  quantitative  models 
were  developed.  Following  5  years  of  developing 
error-free,  empirical  models  molecular  topology 
appears  to  be  the  most  successful  structural  proper- 
ty for  describing  and  predicting  soil  sorption  coef- 
ficients. The  first-order  molecular  connectivity 
index  was  demonstrated  to  correlate  extremely 
well  with  the  soil  sorption  coefficients  of  polycy- 
clic  aromatic  hydrocarbons  (PAHs),  alkylben- 
zenes,  chlorobenzenes,  chlorinated  alkanes  and  al- 
kenes,  heterocyclic  and  heterosubstituted  PAHs, 
and  halogenated  phenols.  The  average  difference 
between  predicted  and  observed  soil  sorption  coef- 
ficients is  only  0.2  on  the  logarithmic  scale  (corre- 
sponding to  a  factor  of  1.5).  A  comparison  of  the 
molecular  connectivity  model  with  the  empirical 
models  shows  that  the  former  is  superior  in  accura- 
cy, performance,  and  range  of  applicability.  It  is 
possible  to  extend  this  model,  with  the  addition  of 
a  single,  semiempirical  variable,  to  take  care  of 
polar  and  ionic  compounds,  and  to  accurately  pre- 
dict the  soil  sorption  coefficients  for  almost  95%  of 
all  organic  chemicals  whose  coefficients  have  been 
reported.  An  additional  advantage  of  the  molecu- 
lar connectivity  model  is  that  it  is  sufficient  to 
know  the  structural  formulas  to  make  predictions 
about  soil  sorption  coefficients.  Structural  analysis 
of  the  quantitative  model  has  shown  that  two 
factors  are  responsible  for  the  majority  of  the 
variations  in  the  soil  sorption  data:  the  molecular 
surface  areas  and  the  polarity  of  compounds.  (Au- 
thor's abstract) 
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Humic  substances,  the  dark-colored,  natural  organ- 
ic polyelectrolytes  that  are  found  in  practically  all 
soils,  sediments,  and  natural  water,  strongly  inter- 
act with  both  inorganic  and  organic  pollutants. 
Inorganic  cationic  species  generally  undergo  com- 
plexation  reactions  with  humic  substances.  The 
binding  of  cations,  such  as  cupric  ions,  by  humic 
substances  often  markedly  reduces  their  toxicity  to 
aquatic  organisms.  Some  inorganic  anionic  species, 
in  the  presence  of  metal  ions,  are  sorbed  by  humic 
substances.  In  these  instances  the  metal  ions  appear 
to  form  bridges  between  the  humic  substances  and 
the  anions.  Several  different  types  of  interactions 
take  place  between  organic  compounds  and  humic 
materials.  Hydrophobic  organic  species  partition 
into  either  insoluble  or  soluble  humic  substances. 
The  insoluble  humic  substances  will  remove  hy- 
drophobic organic  compounds  from  the  aqueous 
phase,  thereby  rendering  them  less  mobile.  How- 
ever, soluble  humic  substances  will  solubilize  hy- 
drophobic organics,  increasing  their  mobility. 
Other  types  of  interactions  between  humic  sub- 
stances and  organic  compounds,  such  as  adsorption 
and  ion  exchange,  also  have  been  observed.  These 
various  interactions  between  humic  substances  and 
pollutants  are  important  in  governing  their  fate  and 
movement  in  natural  water  systems,  and,  for  this 
reason,  a  detailed  understanding  of  the  mechanisms 
of  the  interaction  is  important.  Many  of  these 
interactions  can  be  rationalized  using  the  mem- 
brane or  micelle  model.  However,  in  order  to 
extend  this  model  to  allow  us  to  make  useful 
predictions  will  require  it  to  be  incorporated  with 
a  generalized  transport  model  such  as  one  of  the 
multimedia  transport  models.  (Author's  abstract) 
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The  environmental  aspects  of  organic  compounds 
chemically  reacting  on  clay  surfaces  relate  to  those 
in  soils.  Three  main  types  of  the  transformation  ol 
organic  compounds  in  soils  are  considered:  photo- 
decomposition,  chemical  transformation,  and  mi- 
crobiological degradation.  Although  simultaneous 
chemical  and  microbiological  transformations  in 
soils  are  difficult  to  distinguish,  it  is  generally 
accepted  that  the  degradation  of  most  organic 
compounds  in  soils  involves  microorganisms  be- 
cause the  sterilization  of  soils  greatly  reduces  the 
rate  of  degradation  of  many  chemicals.  Clay  min- 
erals act  as  Bronsted  acids  or  Lewis  acids  foi 
organic  molecules.  This  property  is  derived  from 
the  minerals'  characteristic  structures.  Various 
kinds  of  reactions  for  alkenes  and  dehydration  ol 
alcohols  occur  on  clay  minerals  under  moderate 
reaction  conditions.  These  reactions  proceed  cata- 
lytically  on  Bronsted  acid  sites  on  clay  minerals. 
The  geometrical  constraints  imposed  by  the  struc- 
ture of  clay  minerals  result  in  increased  specificity 
of  the  reaction.  Hydrolysis  of  organophosphorus 
pesticides  is  enhanced  on  kaolinite,  and  the  rate  ol 
hydrolysis  is  affected  by  the  Bronsted  acidity,  con- 
trolled by  the  hydration  status  of  the  clay.  Lewis 
acid  sites  on  clays,  which  are  interlayer  transition- 
metal  ions  and  Al  or  Fe  atoms  at  crystal  edges, 
oxidize  various  kinds  of  aromatic  molecules  ir 
moderate  reaction  conditions  to  form  their  cation 
radicals.  Oligomerization  or  polymerization  pro- 
ceeds through  the  aromatic  cation  radical  formed 
Aromatic  amines  and  phenols  that  have  low  ioniza- 
tion potentials  can  be  easily  oxidized  on  clays: 
these  reactions  may  proceed  chemically  in  soils. 
Soil  humic  matter  also  participates  in  the  chemical 
transformation  of  organic  compounds  in  soil.  (Au- 
thor's abstract) 
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The  consequences  of  a  constant  supply  of  organic 
load  from  a  pigsty  to  a  small  2nd  order  stream  are 
analyzed  through  simultaneous  consideration  ol 
amount  of  carbon  stored  in  benthic  biomass  and  ol 
main  biologically  controlled  carbon  fluxes.  The 
results  show  that  the  allochthonous  load  induced  a 
general  increase  in  all  fluxes  and  therefore  stimulat- 
ed processes  of  carbon  elimination  from  the  receiv- 
ing system.  The  increase  of  biologically  controlled 
fluxes  was  due  to  qualitative  changes  of  popula- 
tions toward  specialization  for  an  optimal  use  ol 
the  newly  supplied  organic  substrates.  This  was 
especially  evident  in  this  stream  for  macro-inverte- 
brate biomass  production  and  for  insect  emer- 
gence. Effects  of  trophic  pollution  ranged  from 
drastic  modifications  near  the  input  of  the  pig 
waste  to  a  place  where  the  additional  supply  ol 
organic  substrate  increased  the  numbers  of  individ- 
uals of  macroinvertebrate  populations  without  any 
change  in  their  specific  diversity.  Variations  ol 
C02  production  appeared  to  be  more  related  to 
biomass  of  microbial  populations  in  the  down- 
stream station  and  to  macroinvertebrates  in  the 
upstream  station.  Although  the  allochthonous  load 
caused  significant  increases  in  several  processes 
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involved  in  its  own  elimination,  the  magnitude  of 
these  increases  was  small  compared  to  the  influx  of 
organic  carbon  from  upstream  and  from  the  pigsty. 
(Author's  abstract) 
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The  heavy  metals  Cd,  Cr,  Cu,  Pb,  Hg,  Ag,  and  Zn, 
and  the  metalloid  As  were  measured  in  surface 
sediments  at  permanent  stations  located  in  the  Cal- 
casieu River/Lake  Complex.  The  relationships 
among  metal  concentrations  in  different  areas  of 
the  system  were  investigated  to  determine  sources, 
source  strength,  and  transport.  The  point-source 
inputs  of  heavy  metals  were  assumed  to  be  indus- 
trial outfalls  (Bayou  d'lnde)  and  sewage  outfalls 
(Bayou  d'lnde  and  Contraband  Bayou).  Although 
these  inputs  have  not  seriously  affected  the  entire 
river/lake  system,  stressed  regions  exist  within 
each  bayou.  The  background  levels  of  arsenic  and 
heavy  metals  were:  0.60  (As),  0.3  to  1.4  (Cd),  25 
(Cr),  10  (Cu),  15  (Pb),  <0.05  (Hg),  0.07  (Ag),  and 
40  mg/kg  (Zn).  Stations  near  sewage  outfalls  and 
industrial  outfalls  had  increased  metal  concentra- 
tions above  these  background  levels,  but  the  in- 
creases were  restricted  to  the  regions  near  the 
outfalls.  The  metals  discharged  into  the  bayous 
were  not  being  transported  to  the  remainder  of  the 
river/lake  complex.  (Author's  abstract) 
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Concerns  with  groundwater  contamination  have 
focused  attention  on  the  development  of  accurate 
models  for  the  prediction  of  subsurface  pollutant 
transport.  An  empirical  hyperbolic  scale-depend- 
ent dispersion  model,  which  predicts  a  linear 
growth  of  dispersivity  close  to  the  origin  and  the 
attainment  of  an  asymptotic  dispersivity  at  large 
distances,  is  presented  for  deterministic  modeling 
of  field-scale  solute  transport  and  the  analysis  of 
solute  transport  experiments.  A  simple  relationship 
is  derived  between  local  dispersivity,  which  is  used 
in  numerical  simulations  of  solute  transport,  and 
effective  dispersivity,  which  is  estimated  from  the 
analysis  of  tracer  breakthrough  curves.  The  scale- 
dependent  dispersion  model  is  used  to  interpret  a 
field  tracer  experiment  by  nonlinear  least  squares 
inversion  of  a  numerical  solution  for  unsaturated 
transport.  Simultaneous  inversion  of  concentration- 
time  data  from  several  sampling  locations  indicates 
a  linear  growth  of  the  dispersion  process  over  the 
scale  of  the  experiment.  These  findings  are  consist- 


ent with  the  results  of  an  earlier  analysis  based  on 
the  use  of  a  constant  dispersion  coefficient  model 
at  each  of  the  sampling  depths.  (Author's  abstract) 
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Studies  of  the  role  of  sediment  in  the  transport  of 
nutrients  and  toxic  contaminants  in  the  aquatic 
environment  have  demonstrated  the  need  for  com- 
prehensive chemical  and  physical  analyses  of  sus- 
pended particulates.  Six  stations  along  the  Upper 
Rhone  River  above  Lake  Geneva,  Switzerland, 
were  sampled  for  recovery  of  suspended  sediment; 
for  a  number  of  major  elements;  for  trace  elements; 
for  Organic  C  and  Kjeldahl  N;  and  the  forms  of 
phosphorus  bound  as  Organic  P  (OP),  Apatite  P 
(AP),  and  Non  Apatite  Inorganic  P  (NAIP).  The 
major  elements  and  trace  metals  confirmed  that 
there  is  virtually  no  change  in  the  major  geochemi- 
cal  characteristics  of  the  suspended  solids  in  the 
Rhone,  spatially  or  temporally,  indicating  that  the 
river  is  a  well  mixed  sedimentary  system.  AP  also 
remained  constant  in  concentration  throughout  the 
year.  Sediment  recovered  during  the  winter  low 
flow,  low  turbidity  period  has  been  designated 
SED  1,  whereas  sediment  from  the  high  flow,  high 
turbidity  summer  condition  has  been  designated 
SED  2.  Organic  C,  OP,  and  NAIP  show  a  dramat- 
ic decrease  in  concentration  from  SED  1  to  SED 
2,  ascribed  to  dilution  of  a  relatively  constant 
supply  of  organic  matter  and  phosphorus  derived 
mainly  from  sewage  treatment  plants,  resulting  in 
variable  partitioning  of  the  OP/NAIP  and  Organic 
C  under  the  different  turbidity  condition  in  the 
river  between  winter  and  summer.  This  interpreta- 
tion is  confirmed  by  a  low  and  consistent  C-N 
ratio.  The  low  values  of  estimated  proportion  of 
particulate  bio-available  phosphorus  would  suggest 
that  there  would  be  no  observable  effect  on  the 
primary  production  of  the  receiving  waters  of 
Lake  Geneva,  which  would  thus  respond  only  to 
the  cumulative  loading  of  phosphorus  from  the 
Rhone  River.  (Author's  abstract) 
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The  extent  of  a  remedial  action  at  a  hazardous 
waste  site  is  generally  determined  by  means  of  a 
risk  assessment,  requiring  knowledge  of  toxic  con- 
taminant concentrations  in  the  atmosphere  and 
groundwater  downstream  of  the  waste  site.  A  one- 
dimensional  three-phase  solute  transport  model 
was  developed  to  simulate  the  vertical  movement 
of  contaminants  in  the  unsaturated  region  above 
the  water  table.  The  solute  transfer  across  the  air- 
water,  water-solid,  and  air-solid  interfaces  was 
modeled  using  sorption-equilibrium  assumption  at 


the  interfaces.  The  sequential  iteration  approach 
has  been  used  to  split  the  transport  and  equilibrium 
parts  of  the  governing  equations,  which  are  solved 
using  a  combined  modified  Galerkin  finite  element 
and  Crank-Nicolson  finite  difference  scheme.  The 
model  was  used  to  predict  the  transient  gas-phase 
solute  emission  rate  to  the  atmosphere  and  the 
liquid-phase  leach  rate  into  the  groundwater.  Two 
retardation  factors  were  developed  for  the  gas- 
phase  and  aqueous-phase  transport  in  the  unsatu- 
rated zone.  For  volatile  compounds  like  benzene, 
neglecting  the  gas-phase  diffusion  in  the  unsaturat- 
ed zone  can  result  in  the  underestimation  of  their 
leach  rates  to  the  groundwater.  (Author's  abstract) 
W90-08340 


AUTOMATED  CALIBRATION  AND  USE  OF 
STREAM-QUALITY  SIMULATION  MODEL. 

CH2M  Hill,  Inc.,  Atlanta,  GA. 
D.  M.  Wood,  M.  H.  Houck,  and  J.  M.  Bell. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.   116,  No.  2,  p  236-249,  March/ 
April  1990.  8  fig,  13  ref. 

Descriptors:  'Biochemical  oxygen  demand,  'Com- 
puter models,  'Environmental  engineering, 
'Expert  systems,  'Model  studies,  'Simulation  anal- 
ysis, 'Stream  pollution,  'Water  pollution  control, 
'Water  quality,  Calibrations,  Recreation,  Stream 
improvement,  Water  supply. 

The  quality  of  streamwater  is  directly  affected  by 
the  amount  of  waste  discharged  into  the  stream, 
and  this  quality  governs  the  extent  to  which  the 
water  can  be  used  for  other  purposes,  such  as 
recreation  or  water  supply.  To  understand  and 
manage  the  stream,  it  is  often  helpful  to  construct 
simulation  models  of  the  water  quality.  Among  the 
more  promising  enhancements  of  simulation  meth- 
ods has  been  the  incorporation  of  artificial  intelli- 
gence, or  expert  systems  technology.  An  expert 
system  technology  has  been  developed  to  aid  in 
the  calibration  process  and  subsequent  use  of  a 
stream-quality  simulation  model.  An  expert  system 
shell,  called  ICES,  is  used  to  facilitate  the  fast  and 
efficient  development  and  testing  of  the  expert 
system.  A  biochemical  oxygen  demand-dissolved- 
oxygen  model,  graphics  software,  and  a  program 
to  perform  model  calibration  are  all  linked  exter- 
nally to  the  shell.  The  user  of  the  expert  system  is 
queried  for  field  data  necessary  for  calibration  of 
the  stream-quality  model,  and  is  then  provided 
with  advice  and  instructions  for  performing  the 
calibration  and  using  the  simulation  model.  The 
real  strength  of  this  package  is  that  it  brings  to- 
gether all  the  separate  entities  of  the  modeling 
process  and  offers  related  expert  advice  to  the 
user.  (Author's  abstract) 
W90-08341 


STATISTICAL  EVALUATION  OF  MECHANIS- 
TIC WATER-QUALITY  MODELS. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 

K.  H.  Reckhow,  J.  T.  Clements,  and  R.  C.  Dodd. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.   116,  No.  2,  p  250-268,  March/ 
April  1990.  4  fig,  4  tab,  14  ref. 

Descriptors:  'Model  studies,  'Simulation  analysis, 
'Statistical  analysis,  'Statistical  methods,  'Water 
quality,  Environmental  engineering,  Model  testing, 
Regression  analysis. 

Current  practice  for  the  verification  of  water-qual- 
ity simulation  models  is  to  use  a  combination  of 
modeler  judgment  and  graphical  analysis  to  assess 
the  adequacy  of  a  model.  Statistical  testing  of 
goodness-of-fit  is  sometimes  undertaken,  but  usual- 
ly with  a  null  hypothesis  that  does  not  allow 
distinction  between  acceptable  fit  and  highly  vari- 
able data.  Statistical  methods  are  proposed  to  aug- 
ment, but  not  replace,  this  conventional  approach 
with  a  quantitative  expression  of  goodness-of-fit. 
Model  verification  is  expressed  as  a  problem  in 
hypothesis  testing  that  may  be  conducted  using  a 
variety  of  statistical  methods.  The  null  hypothesis 
must  be  structured  so  that  good  model  fit  is  not 
confounded  with  highly  variable  predictions  and 
observations.  The  proposed  methods  of  hypothesis 
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testing  are  based  on  assumptions  concerning  the 
data  and  the  distributions;  in  some  cases,  these 
assumptions  may  be  safely  ignored  and  in  other 
cases  they  can  have  a  substantial  impact  on  test 
results.  The  t-test,  the  Wilcoxon  test,  regression 
analysis,  and  the  Kolmogorov-Smimov  test  are 
applied  for  verification  of  mechanistic  water-qual- 
ity models,  resulting  in  more  rigorously  tested 
models  in  the  long  run.  (Author's  abstract) 
W90-08342 


STOCHASTIC  SYSTEM  IDENTIFICATION  OF 
SEWER-FLOW  MODELS. 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W90-08344 


EFFECTS  OF  BENTHIC  FLORA  ON  ARSENIC 
TRANSPORT. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

J.  S.  Kuwabara,  C.  C.  Y.  Chang,  and  S.  P.  Pasilis. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.   116,  No.  2,  p  394-409,  March/ 
April  1990.  6  fig,  3  tab,  24  ref. 

Descriptors:  *Arsenic  compounds,  *Benthic  flora, 
•Path  of  pollutants,  'Solute  transport,  'Stream 
pollution,  Absorption,  Accumulation,  Algae,  Dia- 
toms, Environmental  engineering,  Isolation,  Mine 
wastes,  Phosphates,  South  Dakota,  Standing  crops. 

Chemical  and  biological  interactions  involving  ar- 
senic (As)  and  phosphorus  (P)  appear  to  affect 
significantly  As  transport  and  distribution  in 
Whitewood  Creek,  South  Dakota.  Data  (first- 
order  uptake  rate  constants,  standing  crop,  and 
accumulation  factors)  that  can  be  used  to  predict 
As  transport  have  been  determined  using  algae 
collected  in  the  creek  along  a  transect  from  up- 
stream of  mine  discharge  downgradient  through  a 
57-km  impacted  reach.  Cultures  of  Achnanthes 
minutissima  (Bacillariophycae)  were  isolated  from 
four  sites  along  a  longitudinal  gradient  of  dissolved 
As  within  the  study  reach  and  were  maintained  at 
ambient  dissolved-As  concentrations.  As  sorption 
rate  constants  for  cell  surfaces  of  these  isolates 
were  estimated  as  a  function  of  dissolved  arsenate 
and  orthophosphate.  All  isolates  sorbed  orthophos- 
phate  preferentially  over  arsenate.  Initial  sorption 
of  both  arsenate  and  orthophosphate  appeared  to 
follow  a  first-order  equation  within  media  formula- 
tions but  did  not  adequately  describe  other  ob- 
served effects  among  formulations  or  between  iso- 
lates. Although  estimated  sorption-rate  constants 
increased  slightly  with  increased  dissolved  arsenate 
concentration,  algae  isolated  from  a  site  with  ele- 
vated dissolved  As  had  a  significantly  slower  rate 
of  As  uptake  compared  with  the  same  species 
isolated  from  an  uncontaminated  site  upstream. 
Field  and  laboratory  results  indicate  that  the 
benthic  flora  represent  a  significant  As  pool,  which 
may  episodically  affect  water-column  concentra- 
tions. (Author's  abstract) 
W90-O8351 


CONTRAST  IN  WINTER  RAINWATER  COM- 
POSITION: MARITIME  VERSUS  CONTINEN- 
TAL RAIN  IN  EASTERN  NORTH  CAROLINA. 

North  Carolina  Univ.  at  Wilmington. 

J.  D.  Willey,  and  R.  H.  Kiefer. 

Monthly  Weather  Review  MWREAB,  Vol.  118, 

No.  2,  p  488-*94,  February  1990.  2  fig,  4  tab,  29 

ref.     NSF    Grants    ATM-85 12537     and     ATM- 

8813353. 

Descriptors:  'Acid  rain,  'Chemistry  of  precipita- 
tion, 'Convective  precipitation,  'Marine  climates, 
•Meteorological  data,  'North  Carolina,  'Path  of 
pollutants,  'Water  chemistry,  Acid  rain  effects, 
Atmospheric  pressure.  Chemical  composition, 
Conductivity,  Industrial  wastes,  Ions,  Nitric  acid, 
Precipitation  rate,  Rainstorms,  Saline  water,  Sea- 
sonal variation,  Sulfuric  acid,  Water  sampling, 
Weather  patterns. 

The  two  rain  events  that  occurred  in  eastern  North 
Carolina  between  January  25  and  27,  1986,  illus- 
trated the  two  major  influences  (continental  versus 


maritime)  on  winter  rainwater  composition  re- 
ceived in  this  coastal  region  during  the  three 
winter  quarters  1986-1989.  Maritime  rainwater 
from  coastal  storms  like  that  of  January  25-26, 
1986,  was  similar  to  rain  received  in  areas  of  the 
world  remote  from  industrial  activities.  Rainwater 
from  continental  low  pressure  systems  or  cold 
fronts,  like  the  cold  front  that  brought  rain  on 
January  26-27,  1986,  was  much  more  acidic.  These 
two  influences  caused  great  variation  in  rainwater 
composition  over  short  periods  of  time.  In  mari- 
time rainwater,  the  conductivity  resulted  primarily 
from  seasalt;  in  continental  rain,  most  of  the  con- 
ductivity came  from  sulfuric  and  nitric  acids.  Se- 
quential sampling  of  these  two  types  of  storms 
indicated  that  the  initial  rain  was  the  most  acidic 
relative  to  subsequent  rain  in  the  same  storm.  Pre- 
cipitation rate  did  not  correlate  with  the  concen- 
tration of  any  of  the  major  ionic  components  in 
sequential  samples  from  either  type  of  storm.  (Au- 
thor's abstract) 
W90-08368 


MASS      TRANSFER      MECHANISM      IN      A 
POROUS  RIVERBED. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-08382 


SOME  FURTHER  STUDIES  ON  FACTORS  AF- 
FECTING THE  LEACHING  OF  LEAD  FROM 
UNPLASTICIZED  POLY  (VINYL  CHLORIDE) 
PIPES. 

National  Univ.  of  Singapore.  Dept.  of  Chemistry. 

M.  K.  Wong,  L.  M.  Gan,  L.  L.  Koh,  and  O.  L. 

Lum. 

Water  Research  WATRAG,  Vol.  24,  No.  4,  p  451- 

455,  April  1990.  9  fig,  3  tab,  8  ref. 

Descriptors:  'Drinking  water,  'Leaching,  'Lead, 
•Pipes,  *Potable  water,  *Water  pollution  sources, 
Chemical  analysis,  Extraction,  Temperature  ef- 
fects, Water  conveyance,  Water  distribution. 

Several  extractants  were  used  to  study  the  leaching 
rate  of  lead  from  unplasticized  poly  (vinyl  chlo- 
ride) pipes  under  different  temperatures.  The  ef- 
fects of  the  concentration  of  extractant  and  extrac- 
tion time  on  the  leaching  of  lead  were  also  investi- 
gated. The  results  show  that  the  complexing  agent 
(EDTA)  extracts  much  more  lead  from  the  pipes 
than  other  extractants.  The  study  also  shows  that 
the  extrusion  temperature  of  the  pipe  affects  the 
leaching  rate  of  lead  by  tap  water,  nitrate,  sul- 
phate, carbonate,  phosphate  and  EDTA.  A  lower 
rate  of  lead  extraction  is  obtained  from  the  pipe 
when  extruded  at  190  C  compared  to  those  extrud- 
ed at  170  to  180  C.  For  a  new  unplasticized  poly 
vinyl  chloride  (UPVC)  pipe,  the  concentration  of 
lead  extracted  by  tap  water  or  other  extractants 
was  much  higher  than  the  permissible  level  set  by 
various  national  and  international  authorities.  But 
the  lead  concentration  decreased  substantially  to 
the  acceptable  level  10-15  extractions  (at  2  day 
intervals)  under  static  conditions  at  27  C.  The  level 
of  extracted  lead  is  expected  to  be  much  lower  if 
the  pipe  is  used  under  dynamic  conditions. 
(Chonka-PTT) 
W90-08387 


MICROBES,  SEDIMENTS,  AND  ACIDIFIED 
WATER:  THE  IMPORTANCE  OF  BIOLOGI- 
CAL BUFFERING. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

A.  L.  Mills,  P.  E.  Bell,  and  A.  T.  Herlihy. 
IN:  Acid  Stress  and  Aquatic  Microbial  Interac- 
tions. CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989. 
p  1-19,  4  fig,  2  tab,  63  ref. 

Descriptors:  *Acid  rain  effects,  *Acidic  water, 
•Biochemistry,  •Microorganisms,  *Path  of  pollut- 
ants, *Sediments,  Alkalinity,  Amino  acids,  Chemi- 
cal reactions,  Chemical  reduction,  Fermentation, 
Hydrogen  ion  concentration,  Iron,  Manganese, 
Neutralization,  Nitrates,  Photosynthesis,  Sulfates. 

Microorganisms  in  all  environments  play  critical 
roles  in  the  cycling  of  elements  and  mineralizing  of 
organic   matter.   That   role   is  not   abandoned   in 


acidified  environments,  although  different  orga- 
nisms may  be  involved  and  many  of  the  processes 
may  be  lessened  in  terms  of  reaction  rates.  An 
additional  role  of  microorganisms  in  acidic  habitats 
is  the  generation  of  alkalinity  by  reduction  of  sev- 
eral of  the  components  of  the  pollution  itself, 
through  photosynthesis,  nitrate  reduction,  manga- 
nese and  iron  reduction,  amino  acid  fermentation, 
methanogenesis,  and  sulfate  reduction.  A  complete 
understanding  of  these  homeostatic  neutralization 
processes  has  not  been  reached,  especially  in  terms 
of  general  concepts  that  can  be  applied  to  all 
systems,  whether  weakly  or  strongly  acidified.  Re- 
actions other  than  sulfate  reduction  are  not  well 
studied,  and  their  contribution  to  neutralization 
and  alkalinity  generation  needs  further  work.  The 
quantitative  role  of  additional  elements  (such  as 
iron)  in  the  enhancement  of  the  transport  or  reduc- 
ible materials  to  the  sediment  and  the  contribution 
to  alkalinity  generation  by  its  own  reduction  is 
unknown,  but  may  be  very  important  in  all  but  the 
most  dilute  lakes.  The  entire  area  of  microbial 
contribution  to  the  biogeochemistry  of  acid  envi- 
ronments is  still  fertile  ground  for  research,  and 
should  continue  to  provide  a  wealth  of  new  infor- 
mation for  several  years  to  come.  (See  also  W90- 
08414)  (Lantz-PTT) 
W90-08415 


SULFUR  BIOGEOCHEMISTRY  OF  AN  ACIDIC 
LAKE  IN  THE  ADIRONDACK  REGION  OF 
NEW  YORK. 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Syracuse.  Dept.  of  Environ- 
mental and  Forest  Biology. 
J.  S.  Owen,  and  M.  J.  Mitchell. 
IN:  Acid  Stress  and  Aquatic  Microbial  Interac- 
tions. CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989 
p  59-68,  4  fig,  2  tab,  50  ref. 

Descriptors:  'Acid  lakes,  'Acid  rain  effects,  'Adi- 
rondack Mountains,  'Biochemistry,  'Path  of  pol- 
lutants, 'Sediment- water  interfaces,  'Sulfur,  Alka 
Unity,  Chemical  reactions,  Geochemistry,  Hydro- 
gen ion  concentration,  Interstitial  water,  Lake  sedi 
ments,  New  York,  Sulfates. 

Understanding  biogeochemical  cycling  of  sulfui 
(S)  in  limnetic  systems  necessitates  quantifying  th< 
dynamics  of  inorganic  and  organic  sulfur  chemica 
species  in  water,  seston,  and  sediment.  For  soil: 
within  a  watershed,  sulfate  has  a  major  role  ii 
regulating  the  removal  of  nutrient  cations  and  alka 
linity  due  to  its  association  with  the  hydronium  ioi 
and  its  importance  as  a  counter-ion.  These  water 
shed  processes  contribute  to  the  chemistry  of  sur 
face  waters  by  regulating  S  transport  from  thi 
watershed  to  lake  systems.  New  information  oi 
pore  water  chemistry  and  sediment  S  speciatioi 
from  acidic  South  Lake,  NY  is  combined  wit) 
previous  data  on  the  S  biogeochemistry  of  thi 
system.  The  total  S  profile  found  was  similar  to  th 
S  profile  in  South  Lake  sediment.  A  decrease  ii 
total  S  concentration  with  sediment  depth  below 
subsurface  maximum  has  been  shown  for  severa 
Adirondack  lakes.  Acid-volatile  S  represented  < 
10%  of  total  S  throughout  the  sediment  profile  am 
varied  little  with  depth.  Elemental  S  was  also 
minor  constituent,  representing  <  5%  of  total  S 
The  fraction  of  total  S  as  residual  sulfur  varied  bvi 
generally  increased  with  sediment  depth  to  70%  a 
30  cm.  Hydriodi  acid-reducible  S  (ester  sulfate 
was  >  40%  of  total  S  in  surficial  (0  to  4  cm 
sediment  and  decreased  below  this  depth  to  aboi 
25%  of  total  sulfur.  There  are  a  variety  of  mechj 
nisms  for  S  retention  in  lake  sediments.  An  increas 
in  limnetic  sulfate  concentrations  will  increase  th 
rate  of  dissimilatory  sulfate  reduction  in  anaerobi 
water  or  sediments.  Assimilatory  sulfate  incorporc 
tion  (ester  sulfate  formation)  or  assimilatory  sulfat 
reduction  (carbon-bonded  S  formation)  can  als 
generate  alkalinity.  Formation  of  carbon-bonded 
during  sediment  diagenesis  might  be  inferred  froi 
the  increase  in  the  residual  S  fraction  with  deptl 
The  annual  H(  +  )  flux  in  South  Lake  sediment  W£ 
5.7  mmol  H/sq  m/yr.  The  flux  of  H(+)  betwee 
sediment  and  overlying  water  is  a  function  c 
alkalinity  generating  processes  such  as  dissimili 
tory  sulfate  reduction  and  denitrifiaction.  The  est 
mated  S04(2-)  flux  to  South  Lake  sediment  w: 
10.0  mmol/sq  m/yr,   indicating  that  microbiall 
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mediated  processes  in  South  Lake  are  less  impor- 
tant than  for  some  freshwater  lake  sediments.  (See 
also  W9O-08414)  (Lantz-PTT) 
W90-08419 


PHOSPHATE  UTILIZATION  BY  BACTERIAL 
CULTURES  AND  ENRICHMENTS  FROM  EN- 
VIRONMENTAL SAMPLES. 

Ghent  Rijksuniversiteit  (Belgium).  Lab.  for  Micro- 
bial Ecology. 

D.  Schowanek,  and  W.  Verstraete. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  4,  p  895-903,  April  1990.  1 
fig,  7  tab,  41  ref. 

Descriptors:  'Bacterial  physiology,  'Biodegrada- 
tion,  'Fate  of  pollutants,  'Microbial  degradation, 
•Path  of  pollutants,  'Phosphorus  compounds,  Bac- 
teria, Biochemistry,  Degradation,  Detergents, 
Phosphonates. 

A  selection  of  axenic  microbial  strains  and  a  varie- 
ty of  environmental  samples  were  investigated 
with  respect  to  the  utilization  of  a  series  of  natural 
and  xenobiotic  phosphonates  as  the  sole  phospho- 
rus source  for  growth.  Phosphonate  degradation 
was  observed  only  with  bacteria  and  not  with 
eucaryotic  microorganisms.  All  representatives  of 
the  phosphonates  examined  supported  bacterial 
growth,  with  the  exception  of  methylphosphonate 
diethylester.  Yet,  distinctly  different  phosphonate 
utilization  patterns  were  noted  between  phospho- 
nate-positive  strains.  C-P  bond  cleavage  by  a  pho- 
tosynthetic  bacterium  is  reported  for  the  first  time; 
growing  photoheterotrophically,  Rhodobacteria 
capsulatus  ATCC  23782  was  able  to  utilize  2- 
aminoethylphosphonate  and  alkylphosphonates. 
Bacteria  with  the  potential  to  utilize  at  last  one  of 
the  phosphonate  moieties  from  the  xenobiotic 
phosphonates  Dequest  2010,  Dequest  2041,  and 
Dequest  2060  were  detected  in  all  environments, 
with  only  two  exceptions  for  Dequest  2010.  Phos- 
phonate P  utilization  to  an  extent  of  94  and  97% 
for  Dequest  2010  and  Dequest  2041,  provided  evi- 
dence that  a  complete  breakdown  of  these  com- 
pounds with  respect  to  the  C-P  bond  cleavage  can 
be  achieved  by  some  bacteria.  The  results  suggest 
that  phosphonate-utilizing  bacteria  are  ubiquitous 
and  that  selected  strains  can  degrade  phosphonates 
that  are  more  complex  than  those  described  previ- 
ously. (Author's  abstract) 
W90-08424 


INCIDENCE  OF  UREA-HYDROLYZING 
VIBRIO  PARAHAEMOLYTICUS  IN  WILLAPA 
BAY,  WASHINGTON. 

Food  and  Drug  Administration,  Bothell,  WA.  Sea- 
food Products  Research  Center. 
C.  A.  Kaysner,  C.  Abeyta,  R.  F.  Stott,  J.  L.  Lilja, 
and  M.  M.  Wekell. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  56,  No.  4,  p  904-907,  April  1990.  1 
fig,  3  tab,  29  ref. 

Descriptors:  *Coliforms,  *Path  of  pollutants, 
•Pathogenic  bacteria,  'Vibrio,  Bacterial  analysis, 
Bays,  Microbiological  studies,  Oysters,  Sediment 
contamination,  Washington,  Water  analysis,  Wil- 
lapa  Bay. 

A  high  incidence  (71.5%)  of  Vibrio  parahaemolyti- 
cus  was  found  in  samples  of  water,  oysters,  and 
sediment  from  a  Washington  State  estuary  which 
produces  a  significant  amount  of  commercial  prod- 
uct. Strains  of  V.  parahaemolyticus  capable  of 
hydrolyzing  urea  comprised  58.4%  of  all  V.  para- 
haemolyticus isolates  tested.  Values  for  fecal  coli- 
forms  were  within  certification  criteria  for  com- 
mercial harvest  and  were  not  correlated  with 
levels  of  V.  parahaemolyticus.  Although  there  was 
a  variable  density  of  V.  parahaemolyticus  in  types 
of  sediment  (sand,  silt),  there  was  no  indication  of  a 
need  for  growing  area  closures  based  on  high 
summer  levels  of  V.  parahaemolyticus,  since  a  low 
incidence  of  thermostabile  direct  hemolysin  strains 
was  present  within  the  total  V.  parahaemolyticus 
population.  (Sand-PTT) 
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2,4-Dichlorophenol  (2,4-DCP)  was  anaerobically 
degraded  in  freshwater  lake  sediments.  From  ob- 
served intermediates  in  incubated  sediment  sam- 
ples, and  from  enrichment  cultures,  the  following 
sequence  of  transformations  was  postulated.  2,4- 
DCP  is  dechlorinated  to  4-chlorophenol  (4-CP),  4- 
CP  is  dechlorinated  to  phenol,  phenol  is  carboxy- 
lated  to  benzoate,  and  benzoate  is  degraded  via 
acetate  to  methane  and  C02;  at  least  5  different 
organisms  are  involved  sequentially.  The  rate-lim- 
iting step  was  the  transformation  of  4-CP  to 
phenol.  Sediment-free  enrichment  cultures  were 
obtained  which  catalyzed  only  the  dechlorination 
of  2,4-DCP,  the  carboxylation  of  phenol,  and  the 
degradation  of  benzoate,  respectively.  Whereas  the 
dechlorination  of  2,4-DCP  was  not  inhibited  by 
hydrogen,  the  dechlorination  of  4-CP  and  the 
transformation  of  phenol  and  benzoate  were.  Low 
concentrations  of  4-CP  inhibited  phenol  and  ben- 
zoate degradation.  Transformation  rates  and  maxi- 
mum concentrations  allowing  degradation  were 
determined  in  both  freshly  collected  sediments  and 
in  adapted  samples:  at  3 1  C,  which  was  the  optimal 
temperature  for  the  dechlorination,  the  average 
adaptation  time  for  2,4-DCP,  4-CP,  phenol  and 
benzoate  transformations  were  7,  37,  11,  and  2 
days,  respectively.  The  maximal  observed  transfor- 
mation rates  for  these  compounds  in  acclimated 
sediments  were  300,  78,  2130,  and  2080  micro- 
moles/L/day,  respectively.  The  highest  concentra- 
tions which  still  allowed  the  transformation  of  the 
compound  in  acclimated  sediments  were  3.1  mM 
2,4-DCP,  3.1  mM  4-CP,  13  mM  phenol,  and  >  52 
mM  benzoate.  The  corresponding  values  were 
lower  for  sediment  which  had  not  been  adapted  for 
the  transformation  steps.  (Author's  abstract) 
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Since  the  late  1970s,  many  rivers  and  waterways  in 
the  Amazon  have  been  exploited  for  gold  mining. 
Mercury  (Hg)  is  used  in  the  mining  process  as  an 
amalgamate  to  separate  the  fine  gold  particles  from 
the  other  mineral  components  in  the  bottom 
gravel.  During  this  process,  part  of  the  mercury  (5- 
30%)  is  lost  or  discharged  directly  into  the  river. 
In  the  final  recovery  of  the  gold,  considerable 
amounts  of  the  mercury  (about  20%)  are  released 
to  the  atmosphere.  In  1986,  three  research  groups 
came  together  to  study  the  environmental  impact 
caused  by  the  use  of  mercury  in  the  Madeira  River 
system.  Four  main  sampling  surveys  were  carried 
out  in  this  area,  from  October  1986  until  June  1988. 


Sources  Of  Pollution — Group  5B 

Concentration  ranges  determined  for  total  mercury 
in  water,  suspended  and  bottom  sediments,  and  soil 
collected  along  the  Madeira  River  and  in  smaller 
forest  streams  show  that  80%  are  within  the  range 
of  the  natural  background  found  for  Hg  in  the 
literature  (i.e.  0.1  microgram/g  and  0.19  micro- 
gram/g).  Extremely  high  concentrations  of  mercu- 
ry were  observed  in  air  samples  close  to  reburning 
facilities  (292  microgram/cubic  meter).  The  high 
mercury  values  (up  to  40.0  and  31.8  micrograms/g) 
found  in  hair  of  both  Indians  and  gold  miners,  from 
the  region  indicate  that  the  uptake  of  mercury  by 
man  from  fish  has  already  reached  a  stage  at  which 
severe  health  effects  due  to  acute  Hg  poisoning  can 
be  expected.  The  results  suggest  that  the  release  of 
Hg  during  gold  mining  represents  a  direct  environ- 
mental threat  for  local  ecosystems  and  people  in 
this  part  of  the  Amazon.  (Agostine-PTT) 
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Local  environmental  county  authorities,  responsi- 
ble for  licensing  fish  farming,  have  to  calculate  the 
total  input  of  nutrients  from  the  farming  activity 
and  compare  these  amounts  with  the  existing  loads 
and  input  sources,  as  well  as  calculating  the  antici- 
pated effect  of  an  increased  load.  For  this  reason,  it 
is  necessary  to  have  a  simple  and  accurate  equation 
that  can  be  used  for  calculating  the  phosphorus 
and  nitrogen  loads  of  cage-fish-farming 
activities.This  paper  deals  with  phosphorus  and 
nitrogen  loads  resulting  from  Swedish  fish-farming 
operations.  Since  the  phosphorus  and  nitrogen  load 
from  a  cage-fish  farm  depends  on  the  feed  coeffi- 
cient and  the  phosphorus  and  nitrogen  content  of 
the  feed  used,  the  nutrient  loads  for  different  farms 
can  vary  greatly.  The  equations  given  use  the 
weight  of  feed  pellets  as  well  as  the  percentages  of 
nitrogen  and  phosphorus  in  the  feed  to  calculate 
phosphorus  and  nitrogen  loads  from  fish  farming. 
From  the  actual  1986  fish  production  of  3945  tons, 
from  the  licensed  production  of  17,323  tons,  and 
from  a  scenario  of  40,000  tons,  the  load  of  phos- 
phorus was  calculated  to  be  about  35  tons  and  the 
load  of  nitrogen  was  260  tons.  These  loads  corre- 
spond to  0.6%  and  0.2%  of  the  total  Swedish 
phosphorus  and  nitrogen  load  on  the  surrounding 
sea  areas.  Compared  to  the  total  load  from  all 
surrounding  countries,  including  atmospheric  dep- 
osition, the  share  of  the  Swedish  fish-farming  ac- 
tivities to  the  adjacent  seas  is  0.05%  for  phospho- 
rus and  0.02%  for  nitrogen.  The  contribution  of 
phosphorus  and  nitrogen  via  precipitation  and  dry 
deposition  over  the  Swedish  land  area  is  about  100 
times  greater  for  phosphorus  and  1100  times  great- 
er for  nitrogen,  than  the  load  from  all  Swedish 
fish-farming  operations.  It  is  concluded  that  the 
overall  nutrient  load  from  aquaculture  is  negligible 
in  comparison  with  other  nutrient  sources.  (Agos- 
tine-PTT) 
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Many  chlorinated  organic  pollutants  in  the  aquatic 
environment  are  persistent  and  bioaccumulate. 
They  can  be  found  in  sediment  and  organisms, 
both  in  waters  receiving  industrial  discharges  and 
from  remote  locations.  By  measuring  the  chlorine 
concentration  of  an  extract  with  neutron  activation 
analysis  (NAA),  the  extractable,  organically  bound 
chlorine  (EOC1)  can  be  determined,  thus  assessing 
the  chlorine  associated  with  all  substances  extract- 
able  with  a  nonpolar  solvent.  The  chlorine  bound 
to  identified  pollutants  normally  contributes  to  < 
10-15%  of  the  EOC1  in  fish  and  about  5%  in 
sediments.  Recent  findings  indicate  that  some  of 
the  unidentified  EOC1  is  in  the  form  of  compounds 
with  molecular  weights  similar  to  those  of  lipids. 
The  objective  of  this  study  was,  therefore  to  hy- 
drolyze  EOC1  from  fish  and  sediment  samples  and 
to  characterize  the  hydrolysis  products.  Before 
hydrolysis,  the  EOC1  compounds  are  neutral.  Be- 
tween 60  and  80%  of  EOC1  was  hydrolyzed  by 
lipase,  and  30%  of  cod  liver  EOC1  was  recovered 
as  acidic  material.  The  findings  showed  that  a 
considerable  portion  of  the  unidentified,  chlorinat- 
ed substances  is  bound  in  esters,  thought  to  be 
chlorinated  phenolic  compounds  or  chlorinated 
carboxylic  acids.  (Agostine-PTT) 
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Much  of  the  present  total  world  production  of 
arsenic,  about  30,000  tons  annually,  is  intentionally 
released  into  the  environment,  from  both  industrial 
and  agricultural  sources.  The  aquatic  environment 
is  important  in  the  global  cycling  of  arsenic,  and 
arsenic  concentrations  in  the  biota  of  aquatic  eco- 
systems are  much  higher  than  those  found  in  orga- 
nisms inhabiting  terrestrial  environments.  Permissi- 
ble dissolved  total  or  'recoverable'  concentrations 
of  arsenic  vary  between  8  and  500  microgram  per 
liter,  according  to  several  authorities  including  the 
Environmental  Protection  Agency.  In  its  inorganic 
forms  arsenic  has  significant  toxicity  to  both  aquat- 
ic biota  and  mammals,  including  humans.  The  pre- 
cise chemical  species  of  arsenic  present  in  aquatic 
environments  and  in  the  food  and  drink  of  humans 
are  now  known  to  be  the  most  important  factors 
defining  the  accumulation  of  the  element  by  biota 
and  its  toxicological  impacts.  In  many  cases,  the 
concentrations  of  the  element  accumulated  appear 
to  be  more  heavily  dependent  on  the  species  con- 
cerned, rather  than  the  degree  of  contamination  of 
the  ambient  environment  by  arsenate.  This  is  true 
of  plankton,  macroalgae,  molluscs,  crustaceans,  po- 
lychaetes,  and  teleosts.  Age  is  also  a  factor  in  the 
variation  of  arsenic  accumulation  within  a  species. 
For  anabolic  pathways,  it  is  well  established  that 
arsenate  is  taken  up,  reduced  and  methylated  by 
primary  producers,  probably  as  a  detoxification 
mechanism.  Catabolic  pathways  appear  to  be  in- 
volved in  the  decompositions  of  arseno-sugars  and 
arsenobetaines.  Both  of  these  are  probably  bacter- 
ially-mediated  processes.  In  humans,  data  has 
shown  that  arsenic  from  seafood  is  efficiently  ab- 
sorbed, and  most  of  the  ingested  arsenic  is  subse- 
quently excreted  over  a  short  period  by  humans 
and  other  mammals.  The  identity  of  the  arsenic 
compounds  which  are  not  rapidly  excreted  by 
humans  and  their  toxicological  importance,  are 
unknown  at  present.  It  therefore  remains  possible 
that  arsenic  in  aquatic  species  represents  a  long- 
term  toxicological  hazard.  (Agostine-PTT) 
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Hatchery  reared  immature  rainbow  trout  (Salmo 
gairdneri  Richardson)  were  transferred  to  eight 
field  stations  at  the  southern  Lake  Saimaa  (SE 
Finland).  They  were  caged  in  the  receiving  water 
body  of  effluents  from  a  mill  producing  chlorine 
bleached  kraft  pulp  and  printing  paper.  The  con- 
trols were  caged  upstream  to  the  sewer.  The  mi- 
crosomal cytochrome  P-450  content,  NADPH  cy- 
tochrome c  reductase  and  monooxygenase  enzyme 
activities  as  well  as  conjugation  reactions  with 
glucuronic  acid  and  glutathione  were  studied  in 
the  liver,  kidney,  and  gills.  Conjugated  metabolites 
of  chlorophenolics  in  the  bile  and  some  physiologi- 
cal blood  parameters  were  investigated.  While  cy- 
tochrome P-450  and  NADPH  cytochrome  c  re- 
ductase were  unresponsive,  clear  monooxygenase 
induction  was  seen.  The  induction  was  closest 
downstream  to  the  pulp  mill,  and  the  response 
decreased  toward  more  distant  locations.  Com- 
pared to  control  trout,  up  to  7  times  induction  of 
liver  7-ethoxyresorufin  O-deethylase  (EROD)  ac- 
tivity was  observed  at  the  nearest  station,  3  km 
from  the  effluent  outlet.  Activity  of  EROD  was 
the  best  indicator  for  the  induction  caused  by  pulp 
and  paper  mill  effluent,  however,  pentoxyresorufin 
O-dealkylase  was  also  responsive.  Analysis  of  con- 
jugated chlorinated  phenolics  in  the  bile  showed 
the  highest  concentrations  at  the  caging  station 
nearest  to  the  mill  and  displayed  good  distance 
related  decreases.  The  levels  of  conjugated  toxi- 
cants found  in  fish  indicated  a  low  contamination 
of  the  whole  southern  Lake  Saimaa.  There  is  still 
no  evidence  as  to  which  particular  constituents 
cause  effects  on  the  polysubstrate  monooxygenase 
system  in  fish.  The  biotransformation  responses 
can,  despite  this  fact,  function  well  as  early  warn- 
ing biomarkers  of  the  effluents  of  pulp  and  paper 
mills.  (Agostine-PTT) 
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Of  the  many  seas  in  the  world  the  North  Sea  ranks 
high  in  several  respects:  the  number  of  different 
countries  that  can  potentially  affect  its  quality  and 
the  range  of  activities  and  fisheries  it  supports 
being  but  two.  There  is  considerable  public  and 
official  interest  in  the  quality  and  status  of  this 
important  sector  of  the  marine  environment  and 
the  influence  man's  activities  may  be  having  on  it. 
This  paper  reviews  what  is  known  and  understood 
about  the  chemical  quality  of  the  North  Sea  and 
examine  the  extent  to  which  this  information  sup- 
ports some  of  the  claims  that  the  North  Sea  is 
heavily  polluted  and  in  serious  danger  of  irreversi- 
ble damage.  The  paper  also  assessed  the  present 
trends,  and  those  likely  to  occur  in  the  future,  of 
both  inputs  of  chemical  contaminants  and  their 
effects.  This  section  pays  particular  attention  to 
what  is  known  and  what  is  desirable  should  be 
known  and  how  this  might  be  achieved.  The  bulk 
of  the  material  used  for  developing  the  paper  was 
drawn  from  that  available  to  the  author  through 


involvement  in  ICES  and  GESAMP  activities  in- 
cluding the  concentration  of  heavy  metals,  gamma- 
BHC,  nitrogen  and  phosphate.  Quantitation  data 
are  given  for  sources  and  distribution  in  fish  and 
shellfish.  (Author's  abstract) 
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With  large  proportions  of  domestic  water  supplies 
originating  as  groundwater  (>  50%  in  the  United 
States,  almost  30%  in  Canada,  and  about  70%  in 
Europe),  the  manner  in  which  organic  contami- 
nants enter,  migrate,  and  dissipate  in  groundwater 
flow  systems  is  an  important  issue  in  water  supply. 
In  a  large  number  of  cases  organic  contaminants 
are  introduced  as  an  immiscible  phase;  attempts  to 
characterize  their  behavior  in  geohydrologic  set- 
tings challenge  both  intuitive  and  mathematical 
capabilities.  Though  volatile  organic  contaminants 
(VOCs)  may  enter  the  subsurface  as  an  immiscible 
phase,  in  the  majority  of  cases  they  reach  environ- 
mentally sensitive  areas  (such  as  wells  or  ground- 
water discharge  zones)  as  dissolved  constituents  of 
the  aqueous  phase.  Considering  only  saturated  geo- 
logic materials,  advection  and  dispersion  are  gener- 
ally considered  to  be  the  principal  physical  trans- 
port processes,  though  the  possible  role  of  colloid 
transport  and  filtering  effects  on  colloids  are  begin- 
ning to  be  assessed.  Considering  only  VOCs,  the 
chemical  and  biochemical  processes  of  greatest 
relevance  include  sorption,  oxidation,  hydrolysis, 
and  biodegradation.  The  processes  invariably  inter- 
act in  some  manner,  and  the  problem  of  prediction 
is  further  complicated  because  the  expression  of 
the  processes  is  frequently  determined  by  the 
nature  of  the  geologic  material.  Contaminant  trans- 
port in  sand  and  gravel  is  given  primary  attention 
because  those  geologic  materials  are  common 
sources  of  groundwater  supply.  While  there  are 
innumerable  examples  of  VOC  transport  in 
groundwater,  the  majority  are  associated  with 
actual  leaks  and  spills.  In  these  situations,  there  is 
generally  poor  definition  of  the  volume  of  the  non- 
aqueous-phase  liquids  released  and  the  spatial  and 
temporal  characteristics  of  the  release.  In  addition, 
there  is  seldom  sufficient  monitoring  for  a  detailed 
analysis  of  the  transport  processes  and  the  manner 
in  which  the  processes  interact.  An  overview  of 
two  experiments  involving  the  controlled  release 
of  dissolved  organic  contaminants  to  a  sand  aquifer 
is  given.  (See  also  W90-08509)  (Lantz-PTT) 
W90-08518 


PHYSICAL-CHEMICAL     PROPERTIES     AND 
FATE     OF     VOLATILE     ORGANIC     COM- 
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OUNDS:  AN  APPLICATION  OF  THE  FUGAC- 
IT  APPROACH. 

'oronto  Univ.  (Ontario).  Inst,  for  Environmental 

tudies. 

).  Mackay,  and  W.  Y.  Shiu. 

N:  Significance  and  Treatment  of  Volatile  Organ- 

:  Compounds  in  Water  Supplies.  Lewis  Publish- 

rs,  Inc.,  Chelsea,  Michigan.  1990.  p  183-204,  7  fig, 

tab,  44  ref. 

)escriptors:  'Fate  of  pollutants,  *Path  of  pollut- 
nts,  'Physicochemical  properties,  •Volatile  or- 
anic  compounds,  Air-water  interfaces,  Bioassay, 
'tiemical  analysis,  Chemical  properties,  Organic 
impounds,  Physical  properties,  Pollutant  identifi- 
ation. 

•wing  to  industrial  and  domestic  emissions,  spills, 
■aching  from  disposal  sites  and  deliberate  or  inad- 
ertent  transformation  reactions,  surface  and 
roundwater  supplies  are  frequently  contaminated 
dth  volatile  organic  compounds  (VOCs).  The 
hysical/chemical  properties  of  this  set  of  com- 
ounds  and  the  influence  of  these  properties  upon 
ieir  behavior  are  described.  The  properties  con- 
dered  are:  molecular  weight,  chemical  formula, 
lelting  point,  boiling  point,  water  solubility,  vapor 
ressure,  octanol-water  partition  coefficient,  solu- 
ility  in  octanol,  Henry's  Law  constant,  and  air- 
'ater  partition  coefficient.  These  properties  influ- 
ace  how  the  VOCs  are  detected  and  analyzed, 
ow  they  migrate  in  and  from  water,  and  how  they 
ui  be  removed.  Ultimately,  these  characteristics 
ifluence  how  organisms,  especially  humans, 
ecome  exposed  to  VOCs.  The  physical-chemical 
roperties  of  selected  VOCs  are  reviewed  and 
ieir  common  characteristics  identified.  The  use  of 
iese  properties  to  describe  or  predict  equilibrium 
artitioning  tendencies  using  the  fugacity  approach 
discussed.  Applications  of  this  approach  are  il- 
istrated  for  bioassays,  indoor  exposure,  and 
roundwater.  By  assuming  typical  volumes  for  air, 
'ater  and  fish  under  bioassay  conditions,  it  is 
ossible  to  calculate  how  a  VOC  will  partition 
Tiong  them.  By  applying  this  approach  to  water 
3ntaining  chloroform  drawn  in  a  bathroom,  it  is 
town  that  under  certain  conditions,  exposure  to 
Moroform  by  breathing  would  exceed  exposure 
lused  by  drinking  2  L  water/day.  The  examples 
idicate  that  the  primary  inter-media  transfer  proc- 
ss  of  concern  for  VOCs  is  from  the  water  to  the 
tmosphere  but  similar  calculations  can  be  made 
>r  partitioning  from  water  to  fish  or  sediments. 
>ee  also  W90-08509)  (Lantz-PTT) 
/90-08519 


IOLOGICAL  TRANSFORMATIONS  OF 
OLATILE  ORGANIC  COMPOUNDS  IN 
ROUNDWATER. 

torth  Carolina  Univ.   at  Chapel  Hill.  Dept.  of 

nvironmental  Sciences  and  Engineering. 

.  K.  Pfaender. 

M:  Significance  and  Treatment  of  Volatile  Organ- 

:  Compounds  in  Water  Supplies.  Lewis  Publish- 

rs,  Inc.,  Chelsea,  Michigan.  1990.  p  205-226,  4  tab, 

J  ref. 

•escriptors:  *Biodegradation,  'Biotransformation, 
Fate  of  pollutants,  'Groundwater  pollution, 
Path  of  pollutants,  'Volatile  organic  compounds, 
.erobic  conditions,  Anaerobic  conditions, 
.quifers,  Biochemistry,  Chemical  reactions,  Mi- 
robial  degradation,  Mineralization,  Organic  com- 
ounds. 

he  microbial  world  is  populated  with  organisms 
apable  of  transforming  volatile  organic  com- 
ounds  under  a  variety  of  conditions.  Aerobic  and 
laerobic  biodegradation  have  been  shown  to 
ccur  and  some  products  have  been  identified, 
'nder  both  sets  of  conditions  the  mineralization  of 
'OCs  has  been  shown  to  be  possible.  The  present 
hallenge  is  to  use  this  information  to  produce 
Fficient  and  cost-effective  remediation  tools~a 
isk  that  may  prove  to  be  difficult.  The  abiotic  and 
lammalian  reactions  with  VOCs  have  been  ad- 
ressed  in  several  reviews  of  VOC  transforma- 
ons,  and  fall  into  four  general  categories  of  poten- 
al  transformations:  (1)  oxidation  reactions;  (2)  re- 
uction  reactions;  (3)  substitution  reactions;  and  (4) 
ehydrohalogenation  reactions.  In  the  early  1980s, 
:veral  studies  suggested  that  VOCs  were  not  bio- 


logically degraded  under  a  variety  of  aerobic  con- 
ditions. More  recently,  several  different  types  of 
aerobic  microorganisms  have  been  shown  to  pos- 
sess enzymes  capable  of  transforming  VOCs. 
These  include  the  methanotrophic  bacteria  and 
several  groups  of  aerobic  heterotrophic  bacteria. 
The  anaerobic  biodegradation  of  VOCs  has  been 
the  focus  of  several  investigations,  some  of  which 
involve  samples  from  the  subsurface  or  simulated 
groundwater  environments.  These  studies  have  ex- 
amined: (1)  anaerobic  biodegradation  of  PCE  and 
TCE;  (2)  anaerobic  degradation  of  other  haloge- 
nated  two  carbon  compounds;  and  (3)  anaerobic 
metabolism  of  one-carbon  compounds.  (See  also 
W90-08509)  (Lantz-PTT) 
W90-08520 


TOTAL  EXPOSURE  TO  VOLATILE  ORGANIC 
COMPOUNDS  IN  POTABLE  WATER. 

Pittsburgh  Univ.,  PA.  Dept.  of  Industrial  Environ- 
mental Health  Sciences. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08529 


IMPORTANCE  OF  CLIMATOLOGICAL  VARI- 
ABILITY AND  THE  RATE  AT  WHICH  WASTE 
IS  ADDED  TO  MODELING  WATER  BUDGET 
OF  LANDFILLS. 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-08562 


WATER  RESOURCES  OF  THE  DANUBE 
RIVER  BASIN;  SOURCES  OF  POLLUTION 
AND  CONTROL  AND  PROTECTION  MEAS- 
URES. 

Novi  Sad  Univ.  (Yugoslavia).  Faculty  of  Technical 

Sciences. 

M.  Miloradov. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  1-12,  1990.  7  fig,  7  tab,  8  ref. 

Descriptors:  'Danube  River,  'Water  pollution 
control,  'Water  pollution  sources,  'Water  quality 
management,  Monitoring,  Water  quality,  Water 
quality  standards. 

The  water  balance  of  the  Danube  River  basin  has 
been  studied  by  many  authors  and  research  institu- 
tions. Recently,  the  most  complete  analyses  have 
been  made  by  the  relevant  institutions  of  the  eight 
Danubian  countries  which,  in  the  period  of  1976  to 
1986,  produced  a  Hydrological  Monograph  of  the 
Danube  basin  consisting  of  three  parts:  (a)  physical 
and  geographical  characteristics;  (b)  hydrological 
regime;  and  (c)  water  balance.  This  paper  discusses 
the  results  reported  in  the  Monograph.  Currently, 
water  quality  is  monitored  at  520  stations  by  6  to 
12  series  of  measurements.  The  systematic  exami- 
nations include:  (1)  hydrological  indicators  such  as 
water  level,  discharge,  velocity,  and  water  temper- 
ature; (2)  meteorological  indicators  such  as  air 
temperature,  precipitation,  and  cloudiness;  (3) 
visual  and  olfactory  indicators;  (4)  saprobiological 
measurements  such  as  degree  of  saprobity  and 
saprobic  index;  (5)  bacteriological  measurements; 
and  (6)  physico-chemical  indicators  such  as  pH, 
electrical  conductivity,  suspended  solids,  and  bio- 
chemical oxygen  demand.  The  results  of  the  sys- 
tematic examinations  indicate  certain  generalities 
which  can  be  concluded  related  to  the  low  dis- 
charge capacities  of  watercourses,  size  of  catch- 
ments, and  the  influence  of  major  point  sources  of 
pollution.  The  results  of  these  experiments  also 
show  that  very  often,  values  of  certain  parameters 
do  not  meet  the  required  quality  standards.  There 
is  a  continuous  trend  of  deterioration  in  the  water 
quality  of  the  watercourses,  including  the  Danube. 
It  is  well  known  that  the  main  sources  of  pollution 
are  municipal  and  industrial  sewage  and 
wastewaters,  thermo-electric  and  nuclear  power 
plants,  agriculture,  and  many  non-point  sources, 
such  as  pollution  arising  from  precipitation.  The 
control  and  protection  measures  can  be  classified 
into  two  groups:  (a)  management  of  the  water 
regime,  including  an  increase  in  the  minimum  dis- 
charges and  increased  dilution  of  highly  polluted 
waters;  and  (b)  changes  in  technological  processes 
aimed  at  reducing  wastewater  volumes  and  imple- 


menting wastewater  treatment  processes.  The  re- 
sults clearly  indicate  the  need  for  better  coopera- 
tion between  the  Danubian  countries,  and  for 
much  more  action  to  be  taken  regarding  all  aspects 
of  protection  so  that  no  further  pollution  or  degra- 
dation of  the  Danube  and  its  tributaries  occurs. 
(Agostine-PTT) 
W90-08605 


CHANGES  IN  THE  COMPOSITION  OF  THE 
DANUBE  RIVER  BASIN  BIOCENOSIS  RE- 
SULTING FROM  ANTHROPOGENIC  INFLU- 
ENCES. 

Novi  Sad  Univ.   (Yugoslavia).   Inst,   of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08606 


ESTIMATION  OF  THE  READILY  OXIDIZA- 

BLE  ORGANIC  MATTER  RESERVE  AND  ITS 

EFFECT  ON  THE  INTENSITY  OF  ORGANIC 

MATTER  DESTRUCTION  BY  BACTERIA  IN 

THE  DANUBE  RTVER. 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08607 


ECOTOXICOLOGICAL  STUDIES  ON  THE 
KILIAN  BRANCH  AND  DELTA  OF  THE 
RTVER  DANUBE. 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

L.  P.  Braginsky,  F.  Y.  Komarovsky,  P.  N.  Linnik, 

O.  V.  Maslova,  and  E.  P.  Shcherban. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  35-38,  1990.  1  tab,  2  ref. 

Descriptors:  'Chemical  analysis,  'Ecotoxicology, 
'Path  of  pollutants,  'Pollutant  identification, 
•Toxicology,  'Water  pollution  effects,  Atomic  ab- 
sorption spectrophotometry,  Chlorinated  hydro- 
carbons, Colorimetry,  Fish,  Gas  chromatography, 
Heavy  metals,  Pesticides,  Plankton,  Sediment  con- 
tamination, Tissue  analysis,  Toxicity. 

Amounts  of  priority  toxicants  (heavy  metals,  pe- 
troleum and  petroleum  products,  surfactants,  phen- 
ols, organochorine  pesticides)  in  water,  bottom 
sediments,  macroinvertebrates,  fish,  and  birds  of 
the  Kilian  branch  and  delta  of  the  River  Danube 
were  studied  from  1978  to  1985.  The  basic  methods 
used  to  determine  the  levels  of  the  inorganic  pol- 
lutants were  atomic  adsorption  spectrophotometry, 
and  kinetic  and  luminescent  methods.  Colorimetry 
and  gas  chromatography  were  used  for  the  organic 
pollutants.  Organochlorine  pesticides  were  extract- 
ed from  the  tissues  of  aquatic  organisms  by  n- 
hexane.  The  bottom  sediments  and  larger  orga- 
nisms were  shown  to  be  highly  polluted  by  pesti- 
cide residues  and  heavy  metals.  In  the  water,  or- 
ganochlorine pesticides  were  almost  completely 
adsorbed  on  suspended  particles,  while  metals 
were  found  both  in  solution  and  in  the  suspended 
phase,  forming  high  molecular  weight  complex 
compounds.  Accumulation  coefficients  for  DDT  in 
the  higher  links  of  trophic  chains  (i.e.,  predatory 
fish,  fish-eating  birds)  were  one  hundred  thousand 
to  one  million.  Danube  river  water  was  found  to 
have  both  acute  and  chronic  toxicity,  which  was 
confirmed  by  biotesting  on  planktonic  crustaceans. 
Toxicity  varied  in  time  and  was  of  a  pulsed  charac- 
ter. (Author's  abstract) 
W9O-O8608 


LONG  TERM  INVESTIGATION  OF  THE 
RTVER  DANUBE  WATER  QUALITY  IN  THE 
YUGOSLAV  SECTION  ACCORDING  TO  MI- 
CROBIOLOGICAL PARAMETERS. 

Novi  Sad  Univ.  (Yugoslavia).   Inst,  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08609 


STUDIES  ON  THE  CONTAMINATION 
STATUS  OF  THE  DANUBE  RrVER  BASIN 
WATERS,  MEASURES  OF  PROTECTION,  AND 
RATIONAL  EXPLOITATION  OF  THE  WATER 
RESOURCES. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Institute  for  Biological  Research,  Belgrade  (Yugo- 
slavia). Dept.  of  Ichthyology. 
D.  V.  Jankovic. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  5,  p  45-50,  1990.  1  fig,  15  ref. 

Descriptors:  'Danube  River,  'Laboratory  meth- 
ods, 'Path  of  pollutants,  'Sediment  contamination, 
Aquatic  environment,  Metals,  Seasonal  variation, 
Spectrometry,  Water  quality,  Yugoslavia. 

The  water  quality  of  the  surface  and  ground- 
waters, and  the  characteristics  of  the  aquatic  orga- 
nism communities  of  the  Yugoslav  stretch  of  the 
River  Danube  were  investigated.  Every  year,  be- 
ginning in  1985,  investigations  were  conducted 
during  May,  at  high  water  periods,  and  in  Septem- 
ber, at  average  low  water  periods.  Using  simulta- 
neous sampling,  the  following  were  carried  out: 
analysis  of  the  quality  of  wastewaters  emitted  by 
the  largest  polluters;  estimation  of  mass  flow  and 
transfer;  geochemical  and  hydrochemical  research; 
microbiological  research;  limnological  research; 
analysis  of  the  concentration  of  pollutants  in  the 
aquatic  communities;  analysis  of  water  manage- 
ment and  fishery  problems;  and,  investigation  of 
measures  of  protection  and  rational  exploitation  of 
the  Yugoslav  stretch  of  the  Danube  River.  River 
flow  rates  were  estimated  according  to  recorded 
water  levels  and  the  hydrodynamic  and  morpho- 
logical characteristics  of  certain  profiles,  and  by 
using  a  mathematical  model  which  included  oper- 
ation of  the  Djerdap  Hydroelectric  Power  Station. 
During  May  1986,  flow  rates  were  3200  to  6000  cu 
m/sec,  and  in  September  they  were  twice  as  slow. 
For  the  14  metals  analyzed,  the  water  samples 
were  satisfactory,  while  the  content  of  the  metals 
in  the  pelitic  fraction  (i.e.,  diameter  <  or  =  2 
micrometers)  of  the  sediments  indicated  the  exist- 
ence of  pollution.  The  pelitic  fraction  of  the  sedi- 
ments was  subjected  to  trace  element  analysis  by 
an  emission  spectrographic  technique  using  germa- 
nium as  an  internal  standard.  The  overall  precision 
was  +/-12%.  Saprobiotic  analysis  of  trace  ele- 
ments in  the  water,  sediment,  and  aquatic  commu- 
nities indicated  the  transfer  of  pollutants  between 
the  various  ecosystem  compartments.  (Agostine- 
PTT) 
W90-08610 


LONG-TERM  AND  SEASONAL  ASPECTS  OF 
THE  WATER  QUALITY  OF  THE  RIVER 
DANUBE  WITHIN  THE  REGION  OF  VIENNA 
(AUSTRIA). 

Oesterreichisches  Inst,  fuer  Wirtschaftsforschung, 

Vienna. 

C.  Ludwig,  H.  Ranner,  G.  Kavka,  W.  Kohl,  and 

U.  Humpesch. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  51-58,  1990.  5  fig,  3  tab,  6  ref. 

Descriptors:  'Danube  River,  'Path  of  pollutants, 
'Water  pollution  sources,  Ammonia,  Austria,  Bac- 
terial analysis,  Biochemical  oxygen  demand,  Hy- 
droelectric plants,  Orthophosphates,  Potassium 
permanganate,  Regression  analysis,  Water  quality. 

The  water  quality  of  the  Austrian  part  of  the  River 
Danube  has  been  studied  over  the  last  twenty  years 
by  the  Federal  Institute  of  Water  Quality.  Data  on 
water  quality  variables  from  1968  to  1987  are  ana- 
lyzed statistically.  The  long-term  changes  of  five 
selected  variables  (ammonia,  orthophosphate,  bio- 
chemical oxygen  demand  in  two  days  (BOD2), 
potassium  permanganate  demand,  and  colony 
counts  of  saprophytic  bacteria  (colony  count)),  are 
investigated  at  four  different  sampling  sites,  two 
upstream  and  two  downstream  from  Vienna. 
Trends  were  studied  using  linear  regression  analy- 
sis. The  regression  lines  for  ammonia  indicate  in- 
creases at  all  sampling  sites,  especially  on  the  right 
bank.  The  trends  for  orthophosphate  are  not 
unique  and  the  correlation  coefficients  are  very 
low.  The  values  for  the  BOD2  generally  increase 
during  the  investigation  period.  For  potassium  per- 
manganate and  colony  count,  a  generally  decreas- 
ing trend  was  exhibited.  The  building  of  six  hydro- 
power  plant  stations  in  the  Austrian  river  section 
has  changed  such  conditions  as  the  water  velocity 
and  has  led  to  increased  sediment.  Increasing  water 
temperature,  caused  by  the  discharge  of  high 
amounts  of  cooling  water  and  by  the  longer  flow 


time,  is  able  to  increase  the  probability  of  primary 
production.  About  two-thirds  of  the  total  nitrogen 
and  one  third  of  the  total  phosphorus  originate 
from  nonpoint  sources.  If  any  activities  are 
planned  to  achieve  a  better  water  quality  in  the 
Austrian  section  of  the  Danube  River,  this  aspect 
must  be  taken  into  consideration.  (Agostine-PTT) 
W90-08611 


QUALITATIVE  AND  QUANTITATD7E  ANALY- 
SIS OF  HEAVY  METALS  IN  THE  DANUBE  AT 
THE  PROFILE  SITUATED  AT  THE  VILLAGE 
OF  VINCA,  YUGOSLAVIA. 

Water  Supply  and  Sewage  of  Belgrade  (Yugoslav- 
ia). 

A.  Marjanovic. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  5,  p  59-62,  1990.  1  tab,  6  ref. 

Descriptors:  'Danube  River,  'Heavy  metals,  'Path 
of  pollutants,  Arsenic,  Cadmium,  Chromium, 
Copper,  Iron,  Lead,  Manganese,  Mercury,  Nickel, 
Pollutant  identification,  Vinca,  Water  chemistry, 
Yugoslavia,  Zinc. 

Qualitative  analyses  of  water  from  the  Danube 
River  were  conducted  to  determine  the  changes  in 
the  concentrations  of  heavy  metals  during  the 
period  1985  to  1987.  The  samples  were  collected 
from  a  locality  situated  on  the  right  bank  of  the 
river  at  the  village  of  Vinca.  The  heavy  metals  Pb, 
Cd,  Zn,  Cu,  Fe,  Mn,  As,  Ni.and  Hg  were  found  to 
be  constantly  present  in  the  river  water,  whereas 
the  ions  Cr(  +  3)  and  Cr(+4)  were  not  detected.  It 
was  found  that  the  tendency  for  levels  of  these 
heavy  metals  to  increase  had  ceased.  The  number 
of  samples  containing  major  ecotoxic  elements  (Pb, 
Cd,  and  Hg)  was  reduced,  and  a  slight  improve- 
ment was  also  recorded  with  regard  to  the  other 
heavy  metals,  with  the  exception  of  Zn.  (Author's 
abstract) 
W90-08612 


PHOSPHATASE  ACnVITY  OF  WATER  AS  A 
MONITORING  PARAMETER. 

Novi   Sad  Univ.   (Yugoslavia).   Inst,   of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08613 


IMPACT  OF  FURTHER  IMPOUNDMENTS  ON 
THE  OXYGEN  BALANCE  AND  WATER  QUAL- 
ITY OF  THE  DANUBE  IN  GERMANY. 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

For   primary   bibliographic   entry  see   Field   6G. 

W90-08614 


CONTENT  OF  HEAVY  METALS  IN  SOME 
FISH  SPECIES  IN  THE  SECTION  OF  THE 
DANUBE  FLOWING  THROUGH  VOJVODINA. 

Novi  Sad  Univ.  (Yugoslavia).  Inst,  of  Biology. 
V.  Pujin,  N.  Djukic,  S.  Maletin,  S.  Obradovic,  and 
D.  Kostic. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.   5,  p  79-86,    1990.   4  fig,    1   tab,    10  ref. 

Descriptors:  'Bioaccumulation,  'Danube  River, 
'Heavy  metals,  'Path  of  pollutants,  'Water  pollu- 
tion sources,  Aluminum,  Cadmium,  Chromium, 
Cobalt,  Comparison  studies,  Copper,  Fate  of  pol- 
lutants, Fish,  Gills,  Iron,  Lead,  Manganese,  Nickel, 
Seasonal  variation,  Strontium,  Tissue  analysis, 
Yugoslavia,  Zinc. 

The  content  of  11  heavy  metals  (Al,  Cd,  Co,  Cr, 
Cu,  Fe,  Mn,  Ni,  Pb,  Sr,  Zn)  was  analyzed  in 
certain  tissues  and  organs  in  12  fish  species  in  the 
river  Danube,  Vojvodina  (Yugoslavia).  The  mate- 
rial for  the  research  was  caught  during  the  spring 
and  autumn  of  1988  in  the  Danube,  between  the 
1225th  and  1276th  kilometer.  The  level  of  accumu- 
lation of  certain  metals  in  the  organs  and  tissues  of 
the  investigated  fish  species  in  both  seasons  was 
similar  and  can  be  placed  in  the  following  order  : 
Fe  >  Al  >  Zn  >  Cu  >  Mn  >  Sr  >  Pb  >  Cr  > 
Ni  >  Cd  >  Co.  In  the  spring  sample,  all  fish 
specbs  accumulated  in  their  intestines  the  largest 
amounts  of  Al,  followed  by  those  of  Fe,  Zn,  and 
Cu,  while  in  the  muscles,  the  order  was:  Zn,  Fe, 


Al,  and  Sr.  The  level  of  the  other  metals  was 
negligible.  The  total  accumulation  of  heavy  metals 
in  the  organs  and  tissues  of  the  fish  studied  shows 
that  the  heavy  metals  content  is  much  higher  in  the 
intestines  than  in  the  muscles,  except  for  in  pisci- 
vores  (E.  lucius  most  of  all).  (Agostine-PTT) 
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SOME  ASPECTS  OF  POLLUTION  OF  THE 
DANUBE. 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

O.  G  Tarasova,  A.  M.  Tsvetkova,  L.  F.  Osipov, 

O.  M.  Arsan,  and  N.  A.  Klujev. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  93-97,  1990.  2  fig,  2  tab,  5  ref. 

Descriptors:  'Danube  River,  'Path  of  pollutants, 
Austria,  Bioaccumulation,  Bottom  sediments. 
Chlorinated  hydrocarbons,  Fish,  Oil  pollution,  Or- 
ganic compounds,  Organic  pollutants,  Pesticides, 
Pollutant  identification,  Polychlorinated  biphenyls, 
Sediment  contamination,  USSR,  Vienna. 

During  the  first  International  Danube  Research 
Expedition  (March  1988),  organochlorine  pesticide 
residues  in  water,  bottom  sediments,  and  fish  tis- 
sues were  studied  using  chromatographic  methods 
infrared  spectrometry  and  mass  spectrometry.  Sev 
eral  other  organic  pollutants  were  identified  a; 
well.  The  data  presented  concern  the  abiotic  envi 
ronment  of  the  Danube  from  the  estuary  (USSR 
to  Vienna  (Austria).  The  amount  of  suspendec 
matter  in  Danube  water  was  determined  gravimet 
rically  and  the  organic  matter  contents  were  esti 
mated  by  the  weight  losses  after  calcination.  Cor 
relation  of  total  oil  content,  suspended  matter,  ant 
residues  of  hexachlorcyclohexane  (HCH)  isomer: 
was  not  significant,  and  DDT  and  metabolite: 
were  not  detected  in  Danube  water.  Toluene,  eth 
ylbenzene,  indole,  tetrachlorbiphenyl  and  the  com 
ponents  of  diesel  oil  were  shown  to  be  present  it 
native  (non-filtered)  water  (Vienna).  Six  tetrach 
lorbiphenyl  isomers,  four  pentachlorbiphenyl  iso 
mers,  two  hexachlorbiphenyl  isomers,  and  the  po 
lyaromatic  compounds  phenanthrene,  chryzene 
methylchryzene,  pyrene.methylpyrene,  benzopyr 
ene,  and  diesel  oil  were  also  revealed  in  botton 
sediments  (Novi  Sad).  The  presence  of  tetrachlor 
biphenyls  in  the  tissues  of  carpbeam  fish  (Gapchi 
kovo,  USSR),  and  pentachlorbiphenyls  in  the  tis 
sues  of  barbel  fish  (Vishegrad,  Hungary)  was  de 
tected  as  well.  It  is  concluded  that  pollution  of  th 
abiotic  environment  of  the  Danube  by  several  per 
sistent  organochlorine  pesticides  has  decreased  sig 
nificantly  and  only  sometimes  reached  the  back 
ground  levels  of  1979-1980's.  The  quality  of  th 
abiotic  environment  could  however  be  dramatical 
ly  affected  by  polychlorinated  biphenyls,  oil  an< 
polyaromatic  hydrocarbons.  (Agostine-PTT) 
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WATER    BIOLOGICAL    SUFFICIENCY    ANI 

QUALITY    OF    THE    BULGARIAN    DANUB1 

STRETCH  (845-375  RIVER  KM). 

Bulgarian  Academy  of  Sciences,   Sofia.   Inst,  o 

Zoology. 

For  primary  bibliographic  entry  see  Field  5A. 
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RESIDUES  OF  PERSISTENT  ORGANOCH 
LORINE  COMPOUNDS  IN  SELECTEI 
AQUATIC  ECOSYSTEMS  OF  VOJVODIN/ 
(YUGOSLAVIA). 

Novi  Sad  Univ.  (Yugoslavia).  Faculty  of  Scienct 

M.  B.  Vojinovic,  S.  T.  Pavkov,  and  D.  D. 

Buzarov. 

Water  Science  and  Technology  WSTED4,  Vo 

22,  No.  5,  p  107-1 1 1,  1990.  3  tab,  10  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Danub 
River,  'Path  of  pollutants,  'Tisza  River,  'Wate 
pollution  sources,  Bioaccumulation,  DDT,  Fate  c 
pollutants,  Gas  chromatography,  Insecticide; 
Lake  Palic,  Monitoring,  Pesticides,  Pollutant  ider 
tification,  Polychlorinated  biphenyls,  Sedimer 
contamination,  Water  birds. 
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The  concentration  of  a  wide  range  of  persistent 
organochlorine  compounds,  alpha-,  beta-,  and 
gamma-hexachlorocyclohexane(HCHs), 
p.p'dichloro-diphenylethane  (DDE),  o.p'DDE, 
p.p'dichloro-diphenyl-trichloroethane  (DDT)  and 
polychlorinated  biphenyls  (PCBs)  in  the  aquatic 
environment  of  the:  Danube  River,  Tisza  River, 
Lake  Palic,  and  fish-pond  Ecka,  are  reported.  The 
residues  of  organochlorine  insecticides  (OCI)  and 
PCBs  in  water,  sediments,  fish  muscle  and  eggs  of 
aquatic  birds  were  analyzed.  OCI  residues  were 
determined  by  gas  chromatography,  while  PCB 
congeners  were  quantified  by  high-resolution  gas 
chromatography.  In  all  examined  specimens  per- 
sistent residues  of  OCI  and  PCBs  were  found.  The 
total  HCH,  total  DDT  and  PCB  congeners  were 
present  in  high  concentrations  in  all  examined  sam- 
ples. Because  of  the  concentration  of  these  com- 
pounds at  top  levels,  fish,  eggs  of  aquatic  birds  and 
sediments  are  an  excellent  indicator  for  detecting 
trace  organic  compounds  whose  presence  in  water 
would  be  difficult  to  measure  directly.  It  should  be 
noted  that  atmospheric  transport  of  toxic  organ- 
ochlorine compounds  and  PCBs  from  source  re- 
gions and  subsequent  deposition  to  receptors 
(water)  is  the  most  important  pathway  for  distrib- 
uting anthropogenic  organic  compounds  globally. 
(Author's  abstract) 
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WATER  QUALITY  OF  THE  DANUBE  IN  HUN- 
GARY AND  ITS  MAJOR  DETERMINING  FAC- 
TORS. 

Eszak-Dunantuli    Kornyezetvedelmi    es    Vizugyi 

Igazgatosag,  Gyor  (Hungary). 

P.  Varga,  M.  Abraham,  and  J.  Simor. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p   113-118,   1990.   1   fig,   1  tab,  7  ref. 

Descriptors:  'Danube  River,  *Water  pollution 
sources,  'Water  quality,  *Water  quality  manage- 
ment, Eutrophication,  Flooding,  Nitrates,  Organic 
loading,  Phosphates,  Pollution  load,  Seasonal  vari- 
ation. 

Three  District  Water  Authorities  cover  the  whole 
Hungarian  stretch  of  the  Danube  River.  Since  the 
formation  of  the  monitoring  network  fifteen  years 
ago,  the  water  quality  has  been  observed  at  fifteen 
sampling  points.  Throughout  this  time,  sampling 
has  been  performed  under  different  hydrometeoro- 
logical  conditions.  Based  on  these  investigations,  it 
was  found  that  the  quality  of  the  river  was  influ- 
enced equally  by  local  and  hydrometeorological 
conditions.  Major  pollution  sources  are:  the 
sewage  from  Bratislava,  Gyor  and  Budapest;  the 
paper,  pulp,  chemical,  and  sugar  beet  factories  in 
the  Slovakian  catchment;  the  Hungarian  chemical, 
petro-chemical,  and  food  industries;  and  nonpoint 
source  pollution  from  agriculture.  The  effects  of 
these  sources  depend  on  the  degree  of  wastewater 
treatment,  and  on  the  mixing  rate.  The  waste  loads 
provide  a  continuous  source  of  nutrients,  giving 
rise  to  bacterial  proliferation.  The  organic  nitrate 
and  phosphorus  loads  are  increasing,  which  is 
compensated  for  by  biodegradation.  In  the  winter, 
when  the  water  temperature  falls  below  10  C  and 
solar  radiation  is  low,  saprobic  conditions  charac- 
terize the  water  quality.  In  the  summer,  when  solar 
radiation  and  temperature  increase,  trophic  condi- 
tions determine  the  water  quality.  Thus,  in  winter 
the  ammonia  content  increases,  but  in  the  spring, 
nitrification  starts  to  improve  and,  especially  in  the 
lower  reaches,  algal  over-production  can  be  de- 
tected. This  situation  changes  during  flood  periods, 
when  the  concentration  of  polluting  material  is 
decreased  by  dilution,  and  at  the  same  time,  the 
high  level  of  suspended  solids  inhibits  the  growth 
of  organisms  needing  solar  radiation.  The  most 
unfavorable  water  quality  conditions  occur  in  the 
winter  low-flow  period,  when  problems  may  occur 
in  drinking  water  supply  if  the  water  is  chlorinat- 
ed. (Author's  abstract) 
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HEAVY    METAL   CONTENTS    IN    INVERTE- 
BRATES OF  THE  DANUBE  RrVER. 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

N.  Y.  Yevtushenko,  N.  V.  Bren,  and  Y.  M.  Sytnik. 

Water  Science  and  Technology  WSTED4,  Vol. 


22,  No.  5,  p   119-125,   1990.   1  fig,  2  tab,  6  ref. 

Descriptors:  'Bioaccumulation,  'Danube  River, 
•Heavy  metals,  'Invertebrates,  'Path  of  pollutants, 
Cadmium,  Cobalt,  Copper,  Iron,  Lead,  Manga- 
nese, Nickel,  Shellfish,  Tissue  analysis,  USSR, 
Zinc. 

In  this  paper  an  attempt  is  made  to  illustrate  the 
peculiarities  of  heavy  metal  bioaccumulation  by 
invertebrates  inhabiting  the  Kiliya  delta  of  the 
Soviet  portion  and  the  lower  course  of  the  Danube 
River.  Field-season  studies  were  conducted  along 
the  Soviet  stretch  of  the  Danube  from  1986-1987 
and  in  March  1988.  Eight  metals  were  detected 
(Cu,  Zn,  Cd,  Mn,  Fe,  Pb,  Co,  Ni)  in  tissues  of 
invertebrates.  Substantial  differences  were  ob- 
served in  the  accumulation  of  heavy  metals  by  the 
different  species.  The  tissues  of  invertebrates  in  the 
region  tended  to  accumulate  iron,  manganese, 
copper  and  zinc,  but  also  accumulated  cadmium 
and  cobalt  in  substantially  lower  amounts.  The 
regularity  in  bioaccumulation  of  heavy  metals  by 
invertebrates  in  this  study  has  made  it  possible  to 
use  these  organisms  for  bioindicators  of  heavy 
metals  in  this  water.  The  measurements  indicate 
the  fact  that  both  the  shells  and  the  soft  tissues  of 
this  group  of  invertebrates  also  accumulated  iron, 
zinc,  manganese  and  lead  intensively.  The  accumu- 
lation levels  of  heavy  metals  in  soft  tissues  were 
substantially  higher  than  in  shells.  Bioaccumulaton 
of  heavy  metals  varied  greatly  between  species, 
and  is  probably  related  to  the  environment,  food 
products  and  the  biological  role  of  the  metals  in 
the  physiological  functions  of  the  organism.  The 
results  from  the  Kiliya  delta  and  the  lower  course 
of  the  Danube  generally  agree  very  closely,  but 
the  metal  content  in  the  tissues  of  invertebrates 
from  the  mouth  of  the  river  was  somewhat  higher. 
(Agostine-PTT) 
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NUTRIENT  INPUT  AND  TROPHIC  STATUS 
OF  THE  'NEUE  DONAU',  A  HIGH-WATER 
CONTROL  SYSTEM  ALONG  THE  RIVER 
DANUBE  IN  VIENNA,  AUSTRIA. 

Institut  fuer  Limnologie,  Mondsee  (Austria). 

For  primary  bibliographic  entry  see  Field   6G. 
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WATER  QUALITY  OF  THE  RIVER  SAVA  AT 
THE  INFLOW  OF  A  PULP  AND  PAPER  MILL 
EFFLUENT. 

Nis   Univ.    (Yugoslavia).    Inst,    for   Occupational 

Safety. 

V.  V.  Cibulic. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  189-194,  1990.  5  tab,  3  ref. 

Descriptors:  'Danube  River,  'Industrial 
wastewater,  'Pulp  and  paper  industry,  'Water  pol- 
lution sources,  Biochemical  oxygen  demand, 
Chemical  oxygen  demand,  Dyes,  Ecological  ef- 
fects, Organic  pollutants,  Phenols,  Seasonal  varia- 
tion, Self-purification,  Wastewater  treatment, 
Water  pollution  effects. 

A  pulp  and  paper  mill  on  the  Sava  River  is  a  plant 
for  mechanical  and  chemical  wastewater  treat- 
ment, by  flocculation  and  coagulation  with  alumi- 
num sulfate.  The  Sava,  which  receives  these 
wastewaters,  was  investigated  6  km  downstream 
from  the  wastewater  inflow  in  order  to  determine 
its  capability  for  self-purification,  i.e.,  to  determine 
the  amount  of  pollution  from  the  pulp  and  paper 
mill  which  had  been  biochemically  degraded  over 
this  distance.  Assessment  of  the  effects  of  the  mill 
wastewaters  on  the  Sava  was  done  on  the  basis  of 
changes  in  the  13  parameters  investigated,  which 
included:  flow  rate,  chemical  oxygen  demand 
(COD),  temperature,  pH,  biochemical  oxygen 
demand  (BOD),  and  suspended  solids.  Two  situa- 
tions were  studied:  when  the  treatment  plant  was 
in  operation,  and  when  it  was  not  working.  Results 
of  these  investigations  indicate  that  the 
wastewaters  had  significant  effects  on  the  Sava. 
COD  and  BOD  were  increased  and  some  toxic 
substances  were  present  at  high  concentrations, 
e.g.,  phenols,  oils  and  grease,  and  dyestuff.  The 
negative  influence  of  the  wastewaters  was  greater 
during  the  summer,  at  low  water  levels  in  the 
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Sava.  The  Sava  is  a  tributary  of  the  River  Danube, 
into  which  the  pollution  from  this  river  finally 
flows.  Regardless  of  the  water  flow  rates,  toxic 
substances  are  constantly  accumulating,  and,  as  a 
result,  even  such  large  systems  as  the  Danube  and 
the  Sava  are  becoming  more  and  more  polluted. 
(Agostine-PTT) 
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IMPACT  OF  THE  CHERNOBYL  ACCIDENT 
ON  THE  RADIOACTIVITY  OF  THE  RIVER 
DANUBE. 

Novi   Sad   Univ.   (Yugoslavia).   Inst,   of  Physics. 

L.  Conkic,  M.  Ivo,  S.  Lulic,  K.  Kosutic,  and  J. 

Simor. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p   195-202,   1990.  4  fig,  6  tab,  3  ref. 

Descriptors:  'Danube  River,  'Environmental  ef- 
fects, 'Nuclear  accidents,  'Path  of  pollutants, 
'Water  pollution  sources,  Aquatic  environment, 
Cesium  radioisotopes,  Chernobyl,  Ecological  ef- 
fects, Hungary,  Radioisotopes,  Rubidium  radioiso- 
topes, USSR,  Water  pollution  effects,  Yugoslavia. 

Some  results  of  the  joint  Yugoslav-Hungarian  in- 
vestigations of  the  radioactivity  of  the  Danube 
River  on  the  border  profile  during  the  period  1978- 
1988  are  presented.  From  the  results  of  gross  beta 
(Sr-90,  H-3)  activity  and  gamma  spectroscopy 
measurements  of  the  water,  fish,  sediment  and 
algae  samples  obtained  before  and  after  the  Cher- 
nobyl accident,  the  long-term  impact  of  that  acci- 
dent on  the  river  ecosystem  is  determined.  When 
considering  the  long  term  effects  of  a  sudden  con- 
tamination on  an  ecosystem,  the  elimination  rate  of 
the  contaminant  is  of  primary  interest.  For  radioac- 
tive contamination,  except  for  well  defined  radio- 
active decay,  many  unpredictable  chemical  and 
biological  processes  influence  the  changes  in  vari- 
ous media.  To  get  a  qualitative  estimate  of  the  rate 
of  elimination  processes  of  radionuclides  from  the 
Danube,  an  annual  mean  elimination  rate  for  the  i- 
th  radionuclide  was  calculated  from  the  annual 
averaged  data.  From  analysis  of  the  data,  it  was 
concluded  that  the  annual  mean  elimination  rate  of 
Ru-106,  Cs-137,  and  Cs-134  from  all  media  is  40%/ 
year.  The  values  of  the  annual  equivalent  doses 
from  long-lived  man-made  nuclides  in  water  and 
fish  are  estimated,  showing  an  increase  by  a  factor 
of  5  in  the  microsievert  range  due  to  the  Cherno- 
byl accident.  Although  the  statistical  error  of  the 
estimates  is  not  <  50%,  the  effect  of  the  Cherno- 
byl contamination  on  the  values  of  the  equivalent 
doses  from  the  intake  of  water  and  fish  is  visible. 
Of  course,  dose  variations  on  the  order  of  micro- 
sievert are  too  small  to  be  considered  significant 
for  health  risks,  because  the  variations  due  to  natu- 
ral sources  have  the  same  order  of  magnitude. 
(Agostine-PTT) 
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DANUBE  FIELD  EXCURSION  1988:  TRITIUM 
CONTENT  OF  RIVER  WATER;  RADIOACTIV- 
ITY OF  DANUBE  SEDIMENTS. 

Bundesversuchs-  und  Forschungsanstalt  Arsenal, 

Vienna  (Austria).  Geotechnical  Inst. 

D.  Rank,  F.  J.  Maringer,  W.  Papesch,  and  V. 

Rajner. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  203-210,   1990.  7  fig,  2  tab,  4  ref. 

Descriptors:  'Danube  River,  'Path  of  pollutants, 
•Radioactive  wastes,  'Radioactivity,  'Tritium, 
Bottom  sediments,  Cesium  radioisotopes,  Cherno- 
byl, Environmental  effects,  Fate  of  pollutants,  Nu- 
clear accidents,  Nuclear  powerplants,  Radioiso- 
topes. 

Water,  sediment,  and  fish  samples  were  collected 
during  the  Danube  Excursion  1988,  within  a  co- 
ordinated sampling  program  of  the  Radiology 
Working  Group  of  the  'International  Arbeitsge- 
meinschaft  Donauforschung'.  The  H-3  content  of 
the  river  water  and  the  radioactivity  of  the  bottom 
sediments  were  measured.  The  determined  H-3 
content  of  the  Danube  water  corresponds  with  the 
long-term  trend  in  the  H-3  content  of  the  hydro- 
sphere; the  values  lie  in  the  range  of  3  Bq/kg 
downstream  from  Belgrade,  while  upstream  of  Bel- 
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grade  they  are  about  4  BqAg.  It  was  only  in  the 
wastewater  plume  of  the  nuclear  power  station  of 
Kozloduj  that  a  slightly  elevated  H-3  value  (6  Bq/ 
kg)  was  found.  The  content  of  the  sediments  of 
artificial  radionuclides  was  found,  at  the  time  of 
the  Danube  field  excursion,  to  be  almost  exclusive- 
ly due  to  the  radioactive  material  released  follow- 
ing the  reactor  accident  at  Chernobyl  in  April  1986 
(mainly  Cs-137  and  Cs-134).  As  a  consequence  of 
the  air  currents  and  precipitation  conditions  pre- 
vailing at  the  time  of  the  accident,  the  bottom 
sediments  in  the  lower  course  of  the  Danube  were 
less  contaminated  than  those  of  the  upper  course. 
The  fine  sediments  were  found  to  contain  over 
3000  BqAg  of  Cs-137  in  the  upper  course  of  the 
Danube.  (Author's  abstract) 
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RADIOACTIVITY  OF  SEDIMENTS  IN 
DANUBE  RESERVOIRS  IN  AUSTRIA  BEFORE 
AND  AFTER  THE  CHERNOBYL  ACCIDENT. 

Bundesversuchs-  und  Forschungsanstalt  Arsenal, 

Vienna  (Austria).  Geotechnical  Inst. 

D.  Rank,  F.  J.  Maringer,  and  J.  Terlunen. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  211-218,   1990.   8  fig,  2  tab,  3  ref. 

Descriptors:  'Bottom  sediments,  'Chernobyl, 
•Dam  effects,  'Danube  River,  'Ecological  effects, 
'Radioactive  wastes,  'Radioisotopes,  'Sedimenta- 
tion, 'Water  pollution  sources,  Austria,  Fate  of 
pollutants.  Nuclear  accidents. 

A  major  part  of  the  pollutants  transported  by 
rivers  are  normally  adsorbed  to  the  fine-grained 
particles  in  suspension.  The  coupling  between  pol- 
lutants and  particles  leads  to  an  enrichment  of 
radionuclides  in  sediments  that  settle  in  river  reser- 
voirs and  lakes.  The  concentration  of  radionuclides 
is  a  function  of  grain-size  distribution  and  of  the 
mineralogical  composition.  Sediment  samples  from 
the  lock  area  of  each  Danube  reservoir  were  col- 
lected during  the  spring  of  1985.  Three  grain  size 
fractions  (<20  micrometers,  20-63  micrometers, 
63-250  micrometers)  were  analyzed.  On  an  average 
the  estimated  concentration  of  radionuclides  was 
about  600  BqAg  for  K-40,  50  BqAg  for  Ra-226, 
and  40  BqAg  for  Th-232.  A  17  m  drill  core  was 
taken  from  a  site  1  km  upstream  from  the  Aschach 
powerplant  on  the  Danube.  Analysis  of  this  sedi- 
ment core  showed  the  history  of  radionuclide  dis- 
tribution since  1964,  the  culmination  and  the  end  of 
atomic  testing  in  the  atmosphere.  This  also  coin- 
cides with  the  damming  of  the  River  Danube  at 
Aschach.  The  content  of  Cs-137  in  freshly  deposit- 
ed Danube  sediments  rose  by  two  orders  of  magni- 
tude following  the  accident  at  Chernobyl  (i.e.  up 
to  3000  BqAg).  The  Sr-90  is  one  order  of  magni- 
tude higher  in  the  post-Chernobyl  sediments,  but 
varies  considerably  (15-30  BqAg).  (Agostine-PTT) 
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'Gambusia,  'Life  history  studies,  'Water  pollution 
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A  research  project  is  being  conducted  to  establish 
a  method  for  describing  and  evaluating  the  repro- 
ductive level  of  the  Gambusia  in  the  natural  state, 
i.e.,  non-laboratory  establishment  of  pregnancy. 
An  additional  aspect  of  the  overall  problem  of 
establishing  the  natural  level  of  the  fertility  of  free 
ranging  fish  has  been  initiated  with  the  inclusion  of 
another  Savannah  River  Plant  (SRP)  pond,  (Par 
Pond),  and  three  non-SRP  ponds  (Edgar  Brown 
Pond,  Lebby's  Pond,  Duncan's  Pond)  to  the  previ- 
ously studied  ponds  (Ash  Basin  and  Risher  Pond). 
It  was  believed  that  it  was  necessary  to  have  a 
wider  range  of  environments  than  that  provided  by 
a  single  comparison.  The  preliminary  results  of  this 
expanded  survey  indicate  that  this  assumption  is 
correct.  Data  collected  from  the  three  SRP  ponds 
appear  to  indicate  that  females  taken  from  these 
ponds  deliver  fewer  fry  per  female  (av.  of  females 
of  three  SRP  ponds  =  about  14/female)  than  those 
females  taken  from  non-SRP  ponds  (av.  of  females 
of  three  non-SRP  ponds  =  about  46/female). 
While  those  differences  appear  to  be  significant, 
the  number  of  females  taken  from  non-SRP  ponds 
is  limited.  Additionally,  the  data  from  the  three 
SRP  ponds  are  each  fairly  similar  to  each  other. 
By  contrast,  non-SRP  ponds  also  are  similar  to 
each  other,  but  the  fry /female  average  is  apparent- 
ly much  higher  in  all  three  non-SRP  ponds  than 
that  found  in  the  SRP  ponds.  Collectively,  these 
observations  tend  to  give  a  consistent  pattern  to 
the  data.  However,  additional  data  are  required  to 
establish  whether  or  not  these  relationships  are 
accurate.  These  determinations  (year  to  year  varia- 
tion in  one  SRP  pond,  variation  between  SRP 
ponds,  variations  between  SRP  and  non-SRP 
ponds)  are  necessary  before  additional  manipula- 
tions and  experimental  procedures  can  be  carried 
out  on  any  one  pond  in  any  one  area.  These 
variations,  when  determined,  will  allow  the  inves- 
tigators to  distinguish  between  'natural  variation' 
and  any  differences  in  either  reproductive  param- 
eters or  embryonic  developmental  abnormalities. 
Results  of  water  analysis  have  not  implicated  any 
specific  organic  or  inorganic  pond  component  that 
would  be  a  major  determinant  of  the  observed 
fertility  patterns.  (Lantz-PTT) 
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A  synthesis  has  been  developed  that  covers  the 
principal  processes  that  enable  toxicants  to  enter 
freshwater  ecosystems,  the  distribution  of  these 
toxicants  in  the  different  compartments  of  the  bio- 
tope  (aquatic  phase,  suspended  matter,  sediments), 
their  accumulation  in  living  beings,  and  their  trans- 
fer within  the  trophic  networks.  All  these  process- 
es are  at  the  origin  of  the  dysfunctions  which  affect 
ecosystems,  dysfunctions  of  varying  degrees  of 
severity  and  duration,  depending  on  the  level  of 
contamination,  the  scale  of  the  effects,  and  capac- 
ity of  the  systems  concerned  to  adapt  or  recuper- 
ate. The  role  of  the  chemical  fate  of  toxicants  in 
biotopes  and  biocenoses  is  paramount,  both  for 
metal  pollutants  and  organic  products:  chemical 
speciation,  complexation  reactions  with  the  sus- 
pended matter  and  the  sediments,  chemical  trans- 
formations, bioaccumulation,  and  biodegradation. 
On  it  depend  the  bioavailability  of  contaminants 
and  their  biouptake  by  living  beings.  The  majority 
of  ecotoxicological  processes  are  associated  with 
reactions  occurring  at  the  interfaces  between  the 
aquatic  phase,  the  atmosphere,  suspended  matter, 
sediments,  and  organisms  (biological  barriers  and 
cell  membranes).  Because  of  the  wide-ranging  aims 
of  ecotoxicology,  this  discipline  involves  a  vast 
area  of  research.  The  mechanisms  and  effects  ob- 
served on  the  scale  of  ecosystem  or  even  eco- 
sphere  are  the  combined  result  of  an  almost  infinite 
number  of  processes  which  can  be  observed  at 
lower  levels,  from  the  atomic  and  molecular  struc- 
ture up  through  the  different  biological  integration 
levels.  (See  also  W90-07522)  (Lantz-PTT) 
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Outdoor  experimental  ponds,  if  properly  construct- 
ed and  managed,  may  be  regarded  as  realistic 
replicas  of  larger,  natural  aquatic  ecosystems.  They 
become  naturally  colonized  by  bacteria,  fungi, 
algae,  macrophytes,  and  invertebrates,  and  they 
should  be  capable  of  supporting  small  populations 
of  fish.  Thus,  they  contain  all,  or  nearly  all,  of  the 
components  of  larger,  real-world  systems  and,  like 
their  natural  counterparts,  their  structure  and  func- 
tion is  regulated  by  interactions  between  their 
component  parts  and  the  external  environment. 
Therefore,  the  outdoor  experimental  pond  pro- 
vides a  more  realistic  experimental  unit  than  is 
possible  to  achieve  in  the  laboratory.  In  ecotoxico- 
logy the  most  important  advantage  of  a  pond 
study,  compared  with  laboratory  or  microcosm 
studies,  is  that  it  is  possible  to  study  effects  of 
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contaminants  on  populations  of  various  species 
under  conditions  of  real-world  exposure.  On  the 
basis  of  data  obtained  in  the  laboratory  there  is 
generally  more  uncertainty  involved  in  predicting 
chemical  fate  than  in  predicting  biological  effects. 
Differences  between  toxicity  in  the  laboratory  and 
biological  effects  in  the  field  can  often  be  attrib- 
uted to  the  action  of  the  environment  on  the  chem- 
ical. Therefore,  it  is  important  to  carry  out  fate 
studies  in  parallel  with  biological  studies.  Other 
advantages  of  pond  studies  are  that  it  is  possible: 
(1)  to  obtain  data  for  species  that  are  not  easily 
maintained  in  the  laboratory;  (2)  to  study  indirect 
effects,  such  as  predator-prey  interactions,  effects 
on  dissolved  oxygen  (DO)  concentrations,  and 
algal  blooms;  and  (3)  to  study  the  rate  of  recovery 
of  populations  from  the  effects  of  stress.  The  con- 
struction, experimental  design,  monitoring,  sam- 
pling, and  management  of  outdoor  experimental 
ponds  is  described.  Pond  experiments  to  assess  the 
hazard  of  acute  toxicity  are  illustrated  in  two  case 
studies:  (1)  the  fate  and  effects  of  a  pyrethroid 
insecticide,  cypermethrin;  and  (2)  the  fate  and  ef- 
fects of  the  organophosphorus  insecticide,  methyl 
parathion.  The  use  insecticide,  methyl  parathion. 
The  use  of  pond  experiments  to  assess  the  hazard 
of  chronic  toxicity  is  also  illustrated  by  two  stud- 
ies: (1)  the  fate  and  effects  of  PCP  (pentachloro- 
phenol);  and  (2)  the  fate  and  effects  of  DCA  (dich- 
loroacetic  acid).  (See  also  W90-07522)  (Lantz- 
PTT) 
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Extrapolation  between  different  ecosystems  is  an 
uncertain  undertaking,  although  ecosystems  with 
the  same  trophic  organization  and  limiting  factors 
are  likely  to  respond  in  similar  manners.  If  so,  it  is 
then  important  to  note  that  these  microcosms  have 
abundant  algal  nutrients  and  lack  predators  of 
Daphnia.  Algal  blooms  would  not  be  likely  to 
happen  in  ecosystems  that  had  low  algal  nutrients, 
that  had  predator-controlled  grazer  populations,  or 
in  which  some  component  of  the  grazer  trophic 
level  was  not  sensitive  to  the  toxic  test  chemical. 
Therefore,  no  single  test  system  can  be  predictive 
of  all  natural  ecosystems,  although  the  Standard- 
ized Aquatic  Microcosm  (SAM)  can  provide  infor- 
mation on  the  interactions  between  algae,  grazers, 
and  nutrient  recycling  from  which  extrapolations 
might  be  made  to  similar  trophic  structures,  and 
with  the  inclusion  of  other  processes,  to  different 
types  of  communities.  The  dominance  relationships 


within  these  microcosms  depends  on  the  balance  of 
birth  and  death  rates  and  the  competition  with 
other  organisms.  Even  if  the  same  species  occur  in 
other  communities,  the  effects  of  a  test  chemical 
may  differ  because  of  the  different  balance  interac- 
tions. Another  limitation  of  the  method  is  the 
potential  for  contaminating  organisms  to  become 
established  and  to  replace  the  intended  biota.  The 
method  is  illustrated  by  experiments  involving  the 
responses  of  microcosms  to  streptomycin,  malathi- 
on, triethylene  glycol,  dimilin,  and  copper  sulfate. 
The  ecological  interactions  within  and  between 
nutrient/algae/grazer  trophic  levels  were  similar 
to  those  of  temperate  lakes;  the  absence  of  a  preda- 
tor trophic  level  must  be  considered  in  extrapolat- 
ing to  natural  ecosystems  that  are  predator  con- 
trolled. The  replication  within  treatment  groups  is 
good.  This  SAM  extrapolation  design  is  far  more 
convincing  than  before/after  or  unreplicated  ex- 
periments for  which  it  might  be  argued  that  differ- 
ences were  caused  by  random  or  unrelated  causes. 
Although  no  single  ecosystem  is  likely  to  be  pre- 
dictive of  all,  the  SAM  do  display  behavior  similar 
to  those  ecosystems  with  similar  tropic  structure 
treated  with  similar  chemicals.  Extrapolation  to 
specific  natural  ecosystems  requires  information  on 
the  trophic  structure  and  controlling  factors  of 
those  ecosystems.  (See  also  W90-07537)  (Lantz- 
PTT) 
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Traditionally,  fish  have  been  the  principal  group 
used  in  aquatic  toxicology.  The  selection  of  test 
species  depends  very  much  on  the  objectives  of  the 
investigation.  For  regulatory  pui  poses  clear  guide- 
lines are  provided,  and  in  toxicity  tests  carried  out 
for  nonregulatory  purposes,  the  choice  of  species 
may  also  be  limited.  Species  to  be  used  in  toxicity 
tests  are  obtained  from  two  principal  sources:  (1) 
an  uncontaminated  but  'at  risk'  site;  and  (2)  the 
culture  of  asexually  reproducing  animals,  such  as 
some  crustaceans,  rotifers,  and  ostracods.  Some  of 
the  principal  groups  and  species  used  in  toxicity 
tests  include:  bacteria,  algae,  higher  plants,  proto- 
zoa, coelenterata,  platyhelminths,  rotifera,  anne- 
lida,  Crustacea,  insecta,  mollusca,  and  fish.  During 
an  acute  toxicity  test,  animals  are  normally  ex- 
posed to  a  series  of  toxicant  concentrations,  which 
on  the  basis  of  simple  range  finding  tests,  are 
expected  to  give  responses  from  0  to  100%.  In 
other  tests,  particularly  chronic  sublethal  investiga- 
tions and  those  involving  real  pollution  incidents, 
the  time-related  response  to  a  single  concentration 
may  also  be  assessed.  Tests  are  normally  classified 
as  being  acute,  subacute,  or  chronic~a  terminology 
derived  from  mammalian  toxicology  and  referring 
to  the  anticipated  response  time  rather  than  the 
nature  of  the  response,  which  may  be  lethal  or 
sublethal  whatever  the  time  scale.  Although  fre- 
quently considered  as  such,  toxicity,  by  whatever 
means  it  is  assessed  (LC  sub  50,  LT  sub  50  thresh- 
olds, pathological  change)  is  not  a  biological  con- 
stant, but  varies  with  numerous  factors  which  may 
increase  or  decrease  the  recorded  response.  The 
literature  abounds  with  reports  of  such  modifying 
conditions  and  these  can  be  classified  into  two 
major  groups,  factors  extrinsic,  e.g.  water  quality 
parameter  and  intrinsic  to  the  organism.  Intrinsic 
factors  include  development  stage,  previous  con- 
tact with  the  test  compounds,  and  stressors.  (See 
also  W90-07537)  (Lantz-PTT) 
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The  main  factors  (abiotic  factors,  contamination 
factors,  and  biotic  factors)  used  in  the  field  of 
ecotoxicology  in  order  to  understand,  at  laboratory 
level,  the  processes  by  which  fish  are  contaminat- 
ed, and  the  resulting  effects  are  reviewed.  A  great 
deal  of  research  work  has  been  carried  out  on  fish, 
especially  in  relation  to  their  economic  importance 
and  their  ecological  and  biological  significance  and 
because  they  are  relatively  easy  to  use  in  experi- 
mental work.  This  is  linked  with  the  fact  that  there 
are  very  many  different  approaches  to  the  subject, 
depending  on  one's  objectives  and  the  methodolo- 
gies used.  It  would  be  virtually  impossible  to 
produce  an  exhaustive  and  coherent  classification 
of  these  different  objectives.  They  do,  however, 
give  an  indication  of  the  main  concerns  in  the 
ecotoxicological  approach  to  the  contamination  of 
aquatic  systems:  processes  of  bioaccumulation  and 
transfer,  effects  on  structures  and  biological  func- 
tions, basic  viewpoints  and  applications,  among 
other  considerations.  With  each  of  these  objec- 
tives, a  fairly  specific  set  of  methodologies  is  asso- 
ciated. Each  methodology  is  characterized  by  its 
own  biological  system  (species,  stage  of  develop- 
ment, sex),  by  its  contamination  conditions  (acute, 
chronic,  direct  or  trophic  routes,  types  of  contami- 
nants), and  by  its  analytical  levels  and  criteria 
(population  to  molecule;  toxicant  concentration 
and  content;  mortality,  physiological  dysfunctions, 
ethological  damages,  genotoxic  effects,  and 
others).  (See  also  W90-07537)  (Lantz-PTT) 
W90-07541 


'PHYTOPLANKTON  MODEL'  IN  ECOTOXI- 
COLOGY. 

Station  Zoologique,  Villefranche-sur-Mer 

(France). 
S.  Puiseux-Dao. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  II.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1989.  p  163-185,  7  fig,  1 
tab,  108  ref. 

Descriptors:  'Bioindicators,  'Ecotoxicology, 
'Model  studies,  'Phytoplankton,  'Toxicity,  'Toxi- 
cology, 'Water  pollution  effects,  Algae,  Biological 
studies,  Literature  review,  Metals,  Physiology, 
Xenobiotics. 

Phytoplankton  productivity  has  been  recognized 
as  an  essential  constituent  of  aquatic  food  chains. 
Numerous  studies  have  analyzed  the  effects  of 
environmental  factors  on  algal  growth.  Pollutants 
due  to  human  activity  can  disturb  phytoplankton 
behavior  at  least  in  coastal  and  freshwater  ecosys- 
tems. In  addition,  their  possible  accumulation  in 
algal  cells,  and  their  subsequent  effects  on  food 
chains  remain  largely  unpredictable.  Some  phyto- 
plankton species  have  been  extensively  used  as 
experimental  models  for  studying  the  cell  cycle. 
Synchronized  cultures  of  these  algae  offer  the  po- 
tential to  increase  our  understanding  of  pollutant 
impact  on  algal  production.  Moreover,  because 
eukaryotic  cells  have  fundamentally  similar  pat- 
terns of  functioning,  results  obtained  with  algae 
may  be  of  interest  for  toxicologists  working  on 
animal  or  plant  systems.  The  aim  of  this  review  is 
to  point  out  prominent  features  and  problems  of 
toxicology  associated  with  eukaryote  phytoplank- 
ton with  no  attempt  to  give  an  exhaustive  account 
of  relevant  literature.  Several  points  arise:  (1)  most 
of  the  authors  have  investigated  the  effects  of 
xenobiotics  on  phytoplankton  productivity  and  the 
accumulation  of  toxic  substances  in  these  unicellu- 
lar algae;  (2)  although  the  metabolization  capabili- 
ties of  algal  phytoplankton  are  low,  the  risks  of 
organic  pollutant  accumulation  does  not  appear 
too  severe  since  most  of  the  time  these  substances 
are  lipophilic  and  can,  thus,  be  stored  reversibly  in 


127 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

the  lipid  phase;  (3)  xenobiotic  toxicity  to  phyto- 
plankton  algae  varies  greatly,  and  depends  upon 
the  species  and  environmental  conditions.  In  gen- 
eral for  a  monospecific  algal  population,  at  normal 
pollution  levels  or  even  at  sublethal  doses,  only  a 
fraction  of  the  cells  may  die  and  the  surviving  cells 
can  restore  a  dense  population  quite  rapidly  when 
the  conditions  return  to  normal;  (4)  algal  resistance 
to  pollutants  varies  within  a  given  species,  as 
shown  when  comparing  the  sensitivity  to  chemi- 
cals of  the  same  algae  from  open  sea  or  estuarine 
areas;  (5)  when  death  does  occur,  xenobiotics 
result  in  changes  to  the  algal  physiology.  (See  also 
W90-07537)  (Lantz-PTT) 
W90-07542 


which  have  used  aquatic  organisms  to  evaluate  the 
genotoxic  and  mutagenic  potentials  of  physical  (X- 
rays)  and  chemical  agents  on  certain  lake,  river,  or 
drinking  waters  are  reviewed  briefly.  If  the  genetic 
effects  of  aquatic  contaminants  are  considered, 
aquatic  models  have  been  used  and  proposed  for 
the  study  of  unscheduled  DNA  synthesis 
(UDS)(genotoxic  effect),  in  vivo  gene  mutation 
(specific  locus),  induction  of  sister  chromatid  ex- 
change, chromosomal  aberration  induction  in  vivo 
and  in  vitro,  micronucleus  induction  on  Pleuro- 
deles  (larvae)  and  in  plants,  and  lethal  recessive 
mutation.  This  range  of  endpoints  covers  the  tests 
required  to  check  the  mutagenic  potential  of  chem- 
ical products.  (See  also  W90-07537)  (Lantz-PTT) 
W9O-07544 


ECOTOXICTTY  TESTING  USING  AQUATIC 
BACTERIA. 

Centre  des  Sciences  de  PEnvironment,  Metz 
(France).  Dept.  of  Microbiology. 
J.  C.  Block,  P.  Bauda,  and  C.  Reteuna. 
IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  II.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1989.  p  187-210,  7  fig, 
10  tab,  99  ref 

Descriptors:  *Aquatic  bacteria,  'Bacteria,  'Bioin- 
dicators,  *  Ecotoxicology,  'Testing  procedures, 
•Toxicity,  'Toxicology,  'Water  pollution  effects, 
Bioassay,  Laboratory  methods,  Literature  review, 
Microbiological  studies. 

Aquatic  ecotoxicity  tests  measure  the  toxicity  of 
chemical  products  on  living  organisms  represent- 
ing various  trophic  levels  of  the  food  chain  in 
natural  or  man-modified  ecosystems.  Because  of 
the  adaptation  ability  of  bacteria,  the  protective 
effect  of  their  envelopes,  and  other  reasons,  bacte- 
ria can  be  considered  to  be  less  sensitive  to  toxi- 
cants than  other  biological  systems.  On  the  other 
hand,  as  bacteria  represent  a  large  part  of  the 
biomass  and  are  involved  in  the  biotransformation 
of  molecules  and  wastes  and  the  biogeochemical 
cycles  of  the  matter  (C,  N,  S),  tests  of  ecotoxicity 
on  bacteria  are  worthwhile.  Bacterial  tests  are  not 
used  enough  in  the  battery  of  tests  demanded  by 
legislation  (apart,  of  course,  from  those  concerning 
mutagenesis).  The  qualities  and  limits  of  the  more 
common  bacterial  toxicity  tests  are  emphasized. 
After  the  characteristics  of  the  bacterial  cells  and 
the  parameters  and  tests  that  cause  a  cytotoxic 
effect  are  examined,  the  conditions  required  for  the 
implementation  of  these  tests  are  discussed,  be- 
cause these  conditions  determine  the  response  of 
the  test  and  its  meaning.  About  20  tests  or  groups 
of  tests  on  bacterial  ecotoxicity  are  available  for 
assessing  the  toxic  risks  of  pure  chemical  molecules 
or  complex  mixtures.  Choosing  one  test  depends 
on  both  objective  and  subjective  criteria:  the  sensi- 
tivity, the  repeatability,  the  simplicity,  the  meaning 
of  the  test,  (understanding  of  the  main  mecha- 
nisms), investments,  time  to  completion  of  the  test. 
Among  the  different  tests,  inhibition  of  biolumines- 
cence  for  a  rapid  screening,  then  dehydrogenase 
inhibition,  and  finally  inhibition  of  the  oxygen  con- 
sumption which  may  be  applied  to  any  type  of 
sample  (lab  or  field)  are  the  most  interesting  ones. 
In  this  way,  bacterial  ecotoxicity  bioassays  are  as 
sensitive  as  other  available  biological  models.  (See 
also  W90-07537)  (Lantz-PTT) 
W90-07543 

CONTAMINATION  OF  AQUATIC  SYSTEMS 
AND  ITS  GENETIC  EFFECTS. 

Institut  de  Recherches  Scientifiques  sur  le  Cancer, 
Villejuif  (France).  Cancerogenese  Experimenten- 
tale  et  Toxicologic  Genetique. 
I.  Chouroulinkov,  and  A.  Jaylet. 
IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  II.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1989.  p  211-235,  5  fig,  2 
tab,  47  ref. 

Descriptors:  •Ecosystems,  'Genetics,  'Toxicity, 
•Toxicology,  'Water  pollution  effects,  Chromo- 
somes, DNA,  Experimental  design,  Literature 
review,  Mutagenicity. 

Chemical  pollutants  of  freshwater  (fresh  surface 
and  groundwater),  and  fundamental  aspects  of  gen- 
otoxic and  mutagenic  effects  are  discussed.  Studies 


LABORATORY  AND  FIELD  TECHNIQUES  IN 
ECOTOXICOLOGICAL  RESEARCH: 

STRENGTHS  AND  LIMITATIONS. 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-07545 


Report  No.  EPA/600/4-89/001,  March  1989. 
249p,  2  fig,  2  tab,  63  ref,  9  append. 

Descriptors:  'Laboratory  methods,  'Receiving 
waters,  *Testing  procedures,  'Toxicity,  'Toxicol- 
ogy, 'Water  pollution  effects,  Biological  studies, 
Biological  tests,  Chlorophyta,  Cladocerans,  Data 
acquisition,  Minnow. 

This  manual  describes  short-term  (four-day  to 
seven-day)  methods  for  estimating  the  chronic  tox- 
icity of  effluents  and  receiving  waters  to  the  fat- 
head minnow  (Pimephales  promelas),  a  cladoceran 
(Ceriodaphnia  dubia),  and  a  green  alga  (Selenas- 
trum  capricornutum).  Also  included  are  guidelines 
on  laboratory  safety,  quality  assurance,  facilities 
and  equipment,  dilution  water,  effluent  sampling 
and  holding,  data  analysis,  report  preparation,  and 
organism  culturing  and  handling.  Examples  of  the 
statistical  analysis  of  test  data  are  included  with  the 
methods.  Supplementary  information  on  statistical 
techniques  for  test  design  and  analysis  of  toxicity 
test  data  is  provided  in  the  Appendices.  (Author's 
abstract) 
W90-07558 


APPLD2D  ECOTOXICOLOGY  AND  METHOD- 
OLOGY. „,     , 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 
J.  Cairns. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  II.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1989.  p  275-290,  1  fig, 
49  ref. 

Descriptors:  'Ecotoxicology,  'Experimental 
design,  'Laboratory  methods,  'Toxicology, 
'Water  pollution  effects,  Bioindicators,  Biological 
studies,  Lethal  limit,  Monitoring,  Mortality,  Test 
method,  Toxicity,  Water  quality. 

The  purpose  of  applied  ecotoxicology  is  predicting 
damage  to  natural  systems  and  the  organisms  that 
inhabit  them.  This  should  be  done  before  a  chemi- 
cal is  released  into  the  environment.  These  predic- 
tive toxicity  tests  might  be  conveniently  divided 
into  range-finding  test  (Tier  1)  to  indicate  the 
concentration  at  which  all  specimens  are  killed  (or 
at  which  100%  respond  if  some  parameter  other 
than  lethality  is  used)  and  that  concentration  that 
produces  no  response;  the  more  definitive  acute 
and  chronic  predictive  tests  (Tier  2)  that  follow 
range-finding  tests  and  are  usually  designed  to 
determine  the  LC  sub  50  and  to  identify  with  more 
precision  the  response  gradient  in  a  graded  series 
of  concentrations  so  that  the  no-response  and 
100%-response  threshold,  as  well  as  some  interme- 
diate response  points,  can  be  identified  with  more 
precision  than  the  range-finding  test  is  intended  to 
produce.  These  laboratory  tests  should  be  followed 
by  validating  or  confirming  tests  (Tier  3)  earned 
out  in  the  natural  system  at  risk  or  a  surrogate  of  it 
as  a  form  of  error  control  to  test  predictions  based 
on  laboratory  tests  alone.  Finally,  a  biological 
monitoring  system  (Tier  4)  might  be  installed  to 
provide  evidence  on  a  continuous  basis  that  the 
predetermined  quality  control  conditions  are  being 
met.  Both  range-finding  and  predictive  toxicity 
testing  are  quite  common  for  substances  being  dis- 
charged into  aquatic  systems,  but  confirming  or 
validating  tests  and  continuous  biological  monitor- 
ing are  not.  The  need  for  strategy  changes  to 
improve  the  scope  and  accuracy  of  single-species 
toxicity  tests  in  combination  with  tests  at  higher 
levels  of  biological  organization  is  discussed.  (See 
also  W90-07537)  (Lantz-PTT) 
W90-O7547 

SHORT-TERM  METHODS  FOR  ESTIMATING 
THE  CHRONIC  TOXICITY  OF  EFFLUENTS 
AND  RECEIVING  WATERS  TO  FRESHWATER 
ORGANISMS.  SECOND  EDITION. 

Environmental  Monitoring  Systems  Lab.,  Cincin- 
nati, OH. 

C.  I.  Weber,  W.  H.  Peltier,  T.  J.  Norberg-King,  W. 
B.  Horning,  and  F.  A.  Kessler. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-207013. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 


MONTE  CARLO  ANALYSIS  AND  BAYESIAN 
DECISION  THEORY  FOR  ASSESSING  THE 
EFFECTS  OF  WASTE  SITES  ON  GROUND- 
WATER, I:  THEORY. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 

C.  M.  Marin,  M.  A.  Medina,  and  J.  B.  Butcher. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
5,  No.  1,  p  1-13,  December  1989.  5  fig,  11  ref. 
Water  Resources  Research  Institute  of  the  Univer- 
sity of  North  Carolina  and  the  Division  of  Envi- 
ronmental Management,  Department  of  Natural 
Resources  and  Community  Development  (State  of 
North  Carolina)  Grant  No.  87-17-70058. 

Descriptors:  'Bayesian  decision  theory,  'Ground- 
water pollution,  'Model  studies,  'Monte  Carlo 
method,  'Risk  assessment,  'Waste  disposal, 
•Water  pollution  effects,  Algorithms,  Hazardous 
waste  disposal,  North  Carolina. 

State  agencies  face  a  formidable  task  when  ad- 
dressing the  difficult  and  increasingly  important 
problem  of  groundwater  quality  management. 
Faced  with  such  a  difficult  challenge,  it  is  tempting 
to  either  postpone  a  decision  until  more  knowledge 
is  gained,  or  proceed  with  the  simplest  of  analyses. 
Decision  analysis  was  developed  precisely  for  the 
challenge  of  trading  off  the  cost  of  additional  infor- 
mation against  the  risk  of  uncertain  decisions. 
Analysis  of  the  risk  associated  with  a  given  hazard- 
ous waste  site  requires  the  application  of  a  con- 
taminant transport  model,  together  with  an  analy- 
sis of  the  risk  associated  with  model  predictions. 
Monte  Carlo  simulation  techniques  provide  an  ex- 
plicit format  for  deriving  the  output  distributions 
for  deterministic  models  with  random  input  param- 
eters. The  technique  is  incorporated  into  a  sequen- 
tial Bayesian  risk  methodology  to  address  the 
problem  of  permitting  waste  sites  under  conditions 
of  imperfect  information.  A  series  of  decision  anal- 
ysis flow  diagrams  are  used  to  outline  the  general 
architecture  of  the  advisory  system  and  the  algo- 
rithm used  to  evaluate  each  site.  Components  of 
the  advisory  sequence  include  data  handling  and 
analysis,  model  selection  and  use,  risk/error  analy- 
sis, sampling  design,  and  permitting  decisions.  The 
sequential  algorithm  is  a  set  of  increasing  refined 
criteria  used  to  categorize  the  regulatory  status  of 
a  site.  The  algorithm  is  sufficiently  general  that  it 
can  be  adapted  to  accommodate  any  specific 
groundwater  contaminant  transport  model  or  site 
configuration.  The  methodology  described  here  is 
being  incorporated  into  an  advisory  computer 
system  for  North  Carolina  groundwater  quality 
modeling  and  management  needs.  (See  also  W90- 
07615)  (Tappert-PTT) 
W90-07614 


MONTE  CARLO  ANALYSIS  AND  BAYESIAN 
DECISION  THEORY  FOR  ASSESSING  THE 
EFFECTS  OF  WASTE  SITES  ON  GROUND- 
WATER, II:  APPLICATIONS. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
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Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-07615 


THREE  STUDIES  USING  CERIODAPHNIA  TO 
DETECT  NONPOINT  SOURCES  OF  METALS 
FROM  MINE  DRAINAGE. 

Environmental  Protection  Agency,  Denver,  CO. 

Region  VIII. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-07621 


IN  VITRO  EFFECTS  OF  THREE  ORGANO- 
PHOSPHORUS  INSECTICIDES  ON  KINETIC 
CONSTANTS  OF  ACETYLCHOLINESTERASE 
IN  A  FRESHWATER  TELEOST,  CLARIAS  BA- 
TRACHUS  (LINN). 

Kakatiya  Univ.,  Warangal  (India).  Dept.  of  Zoolo- 
gy- 

V.  J.  Shobha  Rani,  and  C.  Janaiah. 
Current  Science  CUSCAM,  Vol.  58,  No.   18,  p 
1048-1051,  September  1989.  2  fig,   1  tab,   17  ref. 

Descriptors:  'Carbamate  pesticides,  *Fish,  'Or- 
ganophosphorus pesticides,  'Path  of  pollutants, 
•Pesticide  toxicity,  'Pesticides,  'Water  pollution 
effects,  Acetylcholinesterase,  Malathion,  Methyl- 
parathion,  Pesticide  kinetics,  Tissue  analysis,  Tox- 
icity, Trichlorfon. 

It  is  well  known  that  acetylcholinesterase  is  the 
target  enzyme  of  both  organophosphorus  and  car- 
bamate pesticides.  The  in  vitro  inhibition  kinetics 
of  acetylcholinesterase  by  trichlorfon,  malathion 
and  methylparathion  in  brain  and  muscle  tissues  of 
the  freshwater  edible  fish  Clarias  Batrachus  (Linn.) 
were  studied.  Fish  weighing  30-40  g  and  20  cm  in 
length  were  collected  from  the  local  market  and 
acclimatized  to  laboratory  conditions  for  about 
two  weeks.  Acetylcholinesterase  was  assayed  in 
the  presence  of  different  concentrations  (2-20  mi- 
cromoles)  of  trichlorfon,  malathion  and  methylpar- 
athion individually  to  determine  the  50%  inhibito- 
ry concentration  values.  Double  reciprocal  plots 
were  prepared  and  kinetic  constants  were  calculat- 
ed. Fifty  percent  inhibitory  concentration  in  the 
brain  acetycholinesterase  for  trichlorfon  was  4  mi- 
cromoles,  for  malathion  was  10,  and  methylparath- 
ion was  12  micromoles.  In  the  case  of  muscle 
acetylcholinesterase  50%  inhibitory  concentration 
was  8  micromoles  for  trichlorfon,  12  for  malathion, 
and  15  micromoles  for  methylparathion.  Increases 
in  kinetics  suggests  decreased  affinity  of  the 
enzyme  for  the  substrate  and  also  decreased  rate  of 
breakdown  of  the  enzyme-substrate  complex.  The 
three  organophosphorus  compounds  studies  exert  a 
competitive  type  of  inhibition  on  acetylcholinester- 
ase. (Mertz-PTT) 
W90-07650 


SIMULATION  MODELLING  OF  THE  EF- 
FECTS OF  ODL  SPIXLS  ON  POPULATION  DY- 
NAMICS OF  NORTHERN  FUR  SEALS. 

Applied   Science   Associates,   Inc.,   Narragansett, 

RI. 

M.  Reed,  D.  P.  French,  J.  Calambokidis,  and  J.  C. 

Cubbage. 

Ecological  Modelling  ECMODT,  Vol.  49,  No.  1/ 

2,  p  49-71,  December  1989.  10  fig,  2  tab,  24  ref. 

Minerals  Management  Service,  Alaska  Regional 

Office  Contract  No.  14-12-0001-30145. 

Descriptors:  'Model  studies,  'Oil  spills,  'Popula- 
tion dynamics,  'Seals,  'Simulation  analysis, 
'Water  pollution  effects,  Data  interpretation,  Eco- 
logical effects,  Migration,  Mortality,  Population 
density. 

Models  of  population  dynamics  and  migration 
were  developed  and  combined  with  an  oil  spill 
simulation  model  to  determine  the  effects  of  poten- 
tial oil  spills  on  the  Pribilof  Island  fur  seal  (Callor- 
hinus  ursinus)  population.  In  the  population  dy- 
namics model,  mortality  of  pups  on  land  and  juve- 
niles up  to  2  years  of  age  is  density-dependent, 
while  that  of  older  seals  is  age  and  sex-specific  and 
constant  at  all  population  sizes.  Movement  patterns 
of  seals  within  the  Bering  Sea  are  functions  of  date, 
sexual  status  and  age,  conforming  to  probability 
distributions  based  on  field  observations  of  their 


movements  and  timing.  Two  simulations  of  hypo- 
thetical 10,000-barrel  oil  spills  were  performed. 
One  occurs  near  Unimak  Pass  during  the  peak 
migration  of  pregnant  females  to  the  Pribilof  rook- 
eries, oiling  3%  of  the  total  female  population.  The 
other  occurs  near  St.  Paul  Island  during  the  pup- 
ping season,  and  oils  2-4%  of  the  female  popula- 
tion. By  comparison,  about  16%  of  females  die 
from  natural  causes  each  year.  Depending  on  the 
assumed  oil-induced  mortality  rate  in  the  range  25- 
100%,  effective  recovery  of  the  population  from 
these  spills  (such  as,  the  number  of  years  before  the 
oil-affected  population  numbers  were  within  1%  of 
the  non-affected  population  numbers)  took  0-25 
years.  (Author's  abstract) 
W90-07654 


METAL  HOMEOSTASIS  AND  METALLOTH- 
IONEIN  INDUCTION  IN  RAINBOW  TROUT 
HEPATOCYTES  EXPOSED  TO  CADMIUM. 

Quebec  Univ.,  Montreal.  Dept.  de  Chemie. 
R.  Gagne,  M.  Marion,  and  F.  Denizeau. 
Fundamental  and  Applied  Toxicology  FAATDF, 
Vol.  14,  No.  2,  p  429-437,  February  1990.  7  fig,  27 
ref. 

Descriptors:  'Cadmium,  'Metallothioneins,  'Path 
of  pollutants,  'Trout,  'Water  pollution  effects, 
Biochemistry,  Chemical  analysis,  Copper,  Fish 
physiology,  Heavy  metals,  Toxicity,  Zinc. 

The  cellular  effects  of  Cd  and  metallothionein  me- 
tabolism using  a  primary  cell  culture  system  com- 
posed of  isolated  rainbow  trout  (Salmo  gairdneri) 
hepatocytes  was  investigated.  The  cells  were  ex- 
posed to  89  nM  Cd  for  0,  5,  12,  20,  25,  30,  35,  and 
40  hours  at  1 5  C.  The  concentration  of  Cd  used  did 
not  cause  significant  cell  damage,  as  estimated  by 
lactate  dehydrogenase  release  into  the  extracellular 
medium.  However,  the  presence  of  the  metal  led  to 
increased  cellular  levels  of  calcium  within  the  first 
12  hours  of  incubation.  Later,  these  returned  to 
control  values  and  remained  as  such  for  the  rest  of 
the  examination  period.  A  transient  increase  in 
intracellular  copper  and  zinc  also  occurred  during 
the  initial  incubation  period.  In  parallel,  the  hepa- 
tocytes were  found  to  accumulate  appreciable 
quantities  of  Cd,  a  significant  proportion  of  which 
were  detected  in  the  cytosol.  Distribution  profiles 
of  cytosolic  Cd  obtained  through  Sephadex  G-75 
chromatography  showed  that  the  metal  was  associ- 
ated mainly  with  the  high-molecular-weight  and 
middle-molecular-weight  protein  fractions.  At  12 
hours,  there  was  a  maximum  in  the  proportion  of 
Cd  in  the  middle-molecular-weight  fractions, 
which  was  accompanied  by  a  decrease  in  the  pro- 
portion of  Cu  in  the  same  reactions.  At  this  time, 
cellular  metallothionein  exhibited  the  highest 
levels.  Middle-molecular-weight  fractions  were 
further  resolved  using  anion-exchange  chromatog- 
raphy. Although  Cd  was  present  in  the  peaks 
corresponding  to  metallothionein,  the  data  indicat- 
ed that  these  peaks  also  contained  detectable 
amounts  of  Cu  and  Zn.  (Author's  abstract) 
W90-07659 


ACUTE  TOXICITY  AND  BIOCONCENTRA- 
TION  OF  LINDANE  AND  DELTAMETHRIN 
BY  RANA  TEMPORARIA  TADPOLES  AND 
MOSQUITOFISH  (GAMBUSIA  AFFINIS) 
(TOXICLTE  AIGUE  ET  BIOCONCENTRATION 
DU  LINDANE  ET  DE  LA  DELTAMETHRINE 
PAR  LES  TETARDS  DE  RANA  TEMPORARIA 
ET  LES  GAMBUSIES)  (GAMBUSIA  AFFINIS). 
Paris-11  Univ.,  Orsay  (France).  Lab.  de  Zoologie 
et  d'Ecologie. 
E.  Thybaud. 

Hydrobiologia  HYDRB8,  Vol.  190,  No.  2,  p  137- 
145,  February  1990.  4  fig,  5  tab,  28  ref.  English 
summary. 

Descriptors:  'Bioaccumulation,  'Bioassay,  'Frogs, 
'Insecticides,  'Lindane,  'Pesticide  toxicity,  'Tox- 
icity, Gambusia,  Lethal  limit,  Metabolism,  Mortali- 
ty, Population  exposure,  Water  pollution  effects. 

Acute  toxicity  and  bioconcentration  capacities  of 
lindane  and  deltamethrin  were  studied  in  Rana 
temporaria  tadpoles  and  in  mosquitofish.  These 
studies  show  that  the  toxicity  of  deltamethrin  is 
about  100  to  1000  times  greater  than  that  of  lin- 
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dane.  For  deltamethrin,  24  and  48  hour  LC50s  for 
tadpoles  were  13.35  and  19.61  micrograms/L  and 
for  mosquitofish  were  between  0.5  and  2  micro- 
grams/L. The  corresponding  values  using  lindane 
were  8.63  mg/L  and  5.88  mg/L  for  tadpoles,  and 
between  0.10  and  0.20  mg/L  for  mosquitofish. 
Bioconcentration  factors  were  very  different  for 
these  two  insecticides.  Lindane,  which  is  a  stable, 
hydrophobic  chemical  with  low  volatility  and  is 
poorly  metabolized,  has  a  considerable  bioconcen- 
tration factor  in  either  static  or  flowthrough  expo- 
sure systems.  For  deltamethrin,  a  quickly  metabo- 
lized molecule,  this  factor  is  weak  to  null.  More- 
over, a  comparison  of  various  methods  of  exposure 
(static  or  flowthrough  systems)  showed  that  the 
experimental  conditions  of  exposure  to  insecticide 
strongly  influences  the  concentration  in  the  tested 
species.  (Author's  abstract) 
W90-07695 


RELATIVE  EFFECTS  OF  ENRICHMENT  AND 
CLIMATE  CHANGE  ON  THE  LONG-TERM 
DYNAMICS  OF  DAPHNIA  IN  ESTHWAITE 
WATER,  CUMBRIA. 

Freshwater    Biological    Association,     Ambleside 

(England).  Windermere  Lab. 

D.  G.  George,  D.  P.  Hewitt,  J.  W.  G.  Lund,  and 

W.  J.  P.  Smyly. 

Freshwater  Biology  FWBLAB,  Vol.  23,  No.  1,  p 

55-70,  February  1990.  9  fig,  1  tab,  59  ref. 

Descriptors:  'Daphnia,  'England,  'Eutrophic 
lakes,  'Limnology,  'Seasonal  variation,  'Water 
pollution  effects,  'Zooplankton,  Algae,  Climates, 
Cyanophyta,  Diatoms,  Nitrogen,  Nutrients,  Phos- 
phorus, Population  dynamics,  Time  series  analysis, 
Weather. 

The  factors  influencing  the  seasonal  and  inter- 
annual  variations  in  the  numbers  of  Daphnia  hya- 
lina  in  Esthwaite  Water,  England  between  1956 
and  1972  were  analyzed.  Esthwaite  Water  has 
always  been  eutrophic,  but  the  phosphorus  and 
nitrogen  loadings  to  the  lake  increased  significantly 
in  the  mid  1960s.  The  birth  rate  of  the  Daphnia 
was  constrained  by  temperature  from  January  to 
April  and  from  October  to  December.  At  other 
times  their  rate  of  increase  was  governed  by  the 
relative  abundance  of  edible  and  inedible  algae. 
Daphnia  could  only  reproduce  in  late  summer 
when  there  were  periodic  regrowths  of  edible 
algae.  Such  regrowths  were  most  likely  to  occur 
when  there  had  been  some  entrainment  of  deep 
nutrients  by  episodic  wind  mixing.  Calm  weather 
encouraged  the  growth  of  blue-green  algae  that 
effectively  'blocked'  the  development  of  Daphnia 
for  the  remainder  of  the  summer.  The  factors  that 
controlled  the  seasonal  dynamics  of  the  Daphnia 
also  influenced  the  average  number  recorded  in  a 
particular  year.  This  'weather'  effect  was  high- 
lighted by  comparing  de-trended  time-series  of 
Daphnia  and  Aphanizomenon  numbers  with  a 
simple  measure  of  thermocline  stability.  De-trend- 
ing removed  the  superimposed  effects  of  progres- 
sive enrichment  and  revealed  a  10-year  cycle  of 
thermocline  stability  that  matched  the  temperature 
cycle  recently  reported  in  Windermere.  These 
cycles  are  related  to  the  movement  of  weather 
systems  in  the  Atlantic  and  so  could  change  if  the 
pattern  of  atmospheric  circulation  is  altered  by 
global  warming.  (Author's  abstract) 
W90-07713 


CHANGES  IN  PHYTOPLANKTON  OVER  VAR- 
IOUS TIME  SCALES  IN  A  SHALLOW,  EUTRO- 
PHIC: THE  LOCH  LEVEN  EXPERIENCE 
WITH  SPECIAL  REFERENCE  TO  THE  INFLU- 
ENCE OF  FLUSHING  RATE. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07714 


TOXIC  CYANOBACTERIA  (BLUE-GREEN 
ALGAE)  IN  FINNISH  FRESH  AND  COASTAL 
WATERS. 

Helsinki  Univ.  (Finland).  Dept.  of  Microbiology. 
K.  Sivonen,  S.  I.  Niemela,  R.  M.  Niemi,  L. 
Lepisto,  and  T.  H.  Luoma. 

Hydrobiologia  HYDRB8,  Vol.  190,  No.  3,  p  267- 
275,  February  15,  1990.  2  fig,  7  tab,  39  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Descriptors:  ♦Algal  toxins,  'Bioassay,  'Cyano- 
phyta,  'Eutrophication,  'Finland,  'Limnology, 
•Toxicity,  *Water  pollution  effects,  Bacteria, 
Cattle,  Hepatotoxins,  Neurotoxins,  Pollutant  iden- 
tification. 

A  survey  of  the  occurrence  of  toxic  blooms  of 
cyanobacteria  in  Finnish  fresh  and  coastal  waters 
was  made  during  1985  and  1986.  Toxicity  of  the 
freeze-dried  water  bloom  samples  was  tested  by 
mouse-bioassay.  Forty-four  per  cent  (83/188)  of 
the  bloom  samples  were  lethally  toxic.  Hepatotoxic 
blooms  (54)  were  almost  twice  as  common  as 
neurotoxic  ones  (29).  Anabaena  was  the  most  fre- 
quently found  genus  in  toxic  and  non-toxic  blooms 
and  it  was  present  in  all  neurotoxic  samples.  Statis- 
tical associations  were  found  between  hepatotoxi- 
city  and  incidence  of  Microcystis  aeruginosa,  M. 
viridis,  M.  wesenbergii,  Anabaena  flos-aquae  and 
Anabaena  spiroides.  Neurotoxicity  was  statistically 
associated  with  Anabaena  lemmermannii,  A.  flos- 
aquae  and  Gomphosphaeria  naegeliana.  Isolation 
of  strains  of  cyanobacteria  confirmed  the  occur- 
rence of  hepatotoxic  and  neurotoxic  strains  of  Ana- 
baena, as  well  as  hepatotoxic  strains  of  Microcystis 
and  Oscillatoria  species.  Toxic  blooms  caused 
cattle  poisonings  at  three  different  lakes  during  the 
study  period.  Toxic  blooms  also  occurred  in  drink- 
ing water  sources.  The  study  shows  that  toxic 
cyanobacteria  are  more  common  in  Finnish  lakes 
than  would  be  expected  on  the  basis  of  animal 
poisonings.  (Author's  abstract) 
W90-07721 


STUDY  OF  THE  METAL  CONTENT  IIN  THE 
WATERS  OF  THE  PROTECTED  REGION  OF 
THE  JUZERA  MOUNTAINS. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 

of  Civil  Engineering. 

M.  Mach,  J.  Zeithammerova,  J.  Kocica,  L.  Macek, 

and  A.  Grunwald. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  339-344,  1989.  7  fig,  2  tab,  9  ref. 

Descriptors:  *Acid  rain  effects,  'Czechoslovakia, 
•Groundwater  pollution,  *Stream  pollution, 
•Water  pollution,  *Water  pollution  sources, 
•Water  quality  trends,  Aluminum,  Bogs,  Cadmi- 
um, Hydrogen  ion  concentration,  Iron,  Leaching, 
Manganese,  Pollutants,  Reservoirs,  Streams,  Water 
treatment  plants,  Zinc. 

One  of  the  consequences  of  acid  deposition  is  the 
gradual  rise  of  metal  content  in  surface  and 
groundwaters.  The  protected  region  of  the  Jizera 
Mountains,  Czechoslovakia,  has  been  seriously 
damaged  by  acid  deposition  mainly  in  the  last  few 
years.  Study  of  the  metal  content  in  water  of  the 
Jizera  Mountain  region  was  carried  out  between 
1982  and  1986  on  ten  different  localities:  eight 
streams,  raw  water  taken  from  the  Sous  Reservoir, 
and  treated  water  from  a  water  treatment  plant. 
The  content  of  some  metals  in  the  waters  rose 
considerably  during  spring  thaw.  Aluminum,  iron, 
zinc,  manganese  and  cadmium  from  atmospheric 
solid  deposition  is  easily  dissolved  in  waters  with  a 
low  pH.  Lowest  pH  values  were  found  during  the 
spring  thaw;  whereas  highest  values  were  seen  in 
summer.  This  may  be  influenced  by  leaching  from 
peat-bogs  and  moors.  The  relation  between  pH  and 
metal  content  in  water  was  demonstrated  in  1986 
during  the  summer,  when  a  drop  in  pH  caused 
increases  in  aluminum,  iron,  zinc,  and  manganese. 
The  Kamenice  river  had  the  lowest  pH  of  all 
localities  observed.  This  was  probably  related  to 
tributary  streams  flowing  from  peat-bogs.  Higher 
content  of  aluminum  and  manganese  compared  to 
waters  from  other  localities.  (Mertz-PTT) 
W90-07741 


CHANGES  IN  COMMUNITY  STRUCTURE 
AND  PRODUCTIVITY  OF  PHYTOPLANKTON 
AS  INDICATORS  OF  LAKE  AND  RESERVOIR 
EUTROPHICATION. 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 

deniya. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-07745 


ECOTOXICOLOGICAL  TESTS  ON   BENTHIC 
ORGANISMS. 


Procter  and  Gamble  European  Technical  Center, 
Brussels  (Belgium). 

1.  B.  Buyle. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  485-491,  1989.  1  fig,  18  ref. 

Descriptors:  'Benthos,  'Chemical  industry,  'Eco- 
systems, 'Limnology,  'Toxicology,  'Water  pollu- 
tion effects,  Algae,  Bioavailability,  Chemical  ef- 
fects, Fish,  Interstitial  water,  Path  of  pollutants, 
Periphyton,  Pollutants,  Research  facilities,  Risk  as- 
sessment, Sediments,  Sorption,  Streams,  Suspended 
sediments,  Water  column. 

Ecotoxicological  testing  aims  at  determining  the 
effects  of  a  chemical  on  the  environmental  com- 
partments affected  by  the  chemical  under  relevant 
exposure  conditions.  Currently,  most  of  the  atten- 
tion of  ecotoxicologists  looking  at  the  aquatic 
system  goes  to  organisms  living  in  the  water 
column,  and  then  especially  to  the  most  obvious 
group:  fish.  Procter  and  Gamble  have  invested  a 
lot  of  effort  in  the  research  on  potential  impact  of 
chemicals  on  the  benthic  ecosystem  since  1984. 
Studies  using  alternative  benthic  species  whose 
ecology  suggest  different  routes  of  exposure  and 
potentially  increased  exposure  to  sorbed  fractions 
are  being  conducted.  Hazard  assessment  of  sorbed 
materials  involves  consideration  of  four  environ- 
mental compartments:  sediments,  suspended  solids, 
overlying  water  and  interstitial  water.  Research 
being  done  in  this  area  aims  at  the  development  of 
a  tiered  toxicological  testing  procedure  for  materi- 
als with  a  potential  to  sorb  onto  sediments.  Limited 
evidence  suggests  that  benthic  organisms  are  no 
more  sensitive  to  contaminants  than  organisms 
living  in  the  water  column.  More  work  for  the 
determination  of  bioavailability,  fate  and  behavior 
of  sediment  associated  chemicals  needs  to  be  done. 
(Mertz-PTT) 
W90-07758 


TEMPERATURE  INCREASE  EFFECTS  ON 
ZOOPLANKTON  STRUCTURE  IN  A  COOLING 
RESERVOIR. 

LIMNOS  S.A.,  Barcelona  (Spain). 

M.  Alonso. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  503-511,  1989.  4  fig,  2  tab,  14  ref. 

Descriptors:  'Cooling  water,  'Limnology,  'Popu- 
lation dynamics,  *Reservoirs,  'Species  composi- 
tion, 'Temperature  effects,  'Thermal  pollution, 
•Zooplankton,  Cooling  reservoirs,  Eutrophic 
lakes,  Heated  water,  Nuclear  powerplants,  Ro- 
tifers, Spain,  Waterfleas. 

The  zooplankton  community  changes  induced  by 
the  increase  of  the  temperature  in  a  cooling  reser- 
voir were  investigated.  The  Arrocampo  reservoir, 
built  in  the  Anrocampo  stream,  belongs  to  the  Tajo 
basin  in  Spain.  It  has  35  cubic  Hm  of  capacity  and 
is  used  to  cool  a  nuclear  power  plant.  The  commu- 
nity structure  of  zooplankton  is  very  typical  of 
eutrophic  (7-270  mg/cubic  m  of  chlorophyll)  and 
not  very  highly  mineralized  Spanish  reservoirs.  It 
was  studied  from  1978  to  1986  with  monthly  sam- 
pling, covering  the  preoperational  and  the  posto- 
perational  periods  of  the  plant.  The  most  important 
changes  in  the  zooplankton  induced  by  the  in- 
crease of  the  water  temperature  are  related  to  the 
incorporation  of  species  such  as  the  tropicopolitan 
Ceriodaphnia  cornuta  and  also  to  the  annual  suc- 
cession. In  the  case  of  annual  succession,  some 
species  which  were  only  characteristic  of  the 
summer  zooplankton  during  the  preoperational 
period  such  as  Diaphanosoma  mongolianum,  Bra- 
chionus  angularis  and  Hexarthra  spp.  appear 
during  the  whole  year  during  the  postoperational 
period.  (Author's  abstract) 
W90-07760 


FAUNA  OF  THE  ZEMBORZYCE  RESERVOIR. 

Akademia  Rolnicza,  Lublin  (Poland).  Dept.  of  Zo- 
ology and  Hydrobiology. 

S.  Radwan,  W.  Zwolski,  B.  Jarzyna,  A.  Paleolog, 
and  C.  Kowalczyk. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 
2,  p  539-547,  1989.  4  fig,  2  tab,  9  ref. 

Descriptors:    'Aquatic   populations,    'Limnology, 
•Poland,      •Reservoirs,      •Species     composition, 


•Water  pollution  effects,  Algal  blooms,  Benthos, 
Bream,  Crustaceans,  Cyanophyta,  Eutrophic  lakes, 
Eutrophication,  Fish,  Fish  populations,  Midges, 
Phosphorus,  Pike,  Plankton,  Protozoa,  Rotifers, 
Species  diversity,  Walleyes,  Water  pollution. 

The  Zemborzyce  Reservoir  was  formed  in  1974  by 
damming  the  Bystrzyca  River  in  the  southern  dis- 
tricts of  Lublin,  Eastern  Poland.  It  fulfills  three 
basic  functions:  (a)  water  level  regulation  of  the 
Bystrzyca  River,  (b)  recreation,  and  (c)  fishing  and 
angling.  The  Zemborzyce  Reservoir  also  accumu- 
lates a  high  load  of  municipal  sewage  and  industri- 
al wastes  carried  in  the  middle  part  of  the  river  and 
its  tributaries.  The  reservoir  plays  a  purification 
role.  The  waters  of  the  Bystrzyca  River  bring  in 
huge  amounts  of  suspended  matter  and  phospho- 
rus; these  are  gradually  making  the  reservoir  shal- 
low and  eutrophic.  The  symptoms  of  this  process 
are  frequent  algae  blooms  (especially  blue-green 
algae)  in  summer.  The  fauna  of  the  reservoir  is  low 
in  diversity  and  is  characteristic  of  fertile  waters. 
Eutrophobionts  (species  preferring  eutrophic  reser- 
voirs) predominate  in  both  plankton  and  benthos. 
Numerous  colonies  of  sessile  Protozoa  cover  ro- 
tifers, planktonic  Crustacea  and  Chironomidae 
larvae.  The  bream  is  most  abundant  and  the  pike, 
which  was  a  leading  predator  at  the  beginning, 
now  has  been  replaced  by  pike-perch.  (Mertz- 
PTT) 
W90-07763 


DRIFT  OF  AQUATIC  INSECTS  FOLLOWING 
METHOXYCHLOR  TREATMENT  OF  THE 
SASKACHEWAN  RD7ER  SYSTEM. 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 

L.  M.  Dosdall,  and  D.  M.  Leumkuhl. 

Canadian  Entomologist  CAENAF,  Vol.  121,  No. 

12,  p  1077-1096,  December  1989.  11  fig,  4  tab,  30 

ref. 

Descriptors:  'Aquatic  drift,  'Aquatic  insects, 
♦Methoxychlor,  'Saskatchewan  River,  'Species 
diversity,  'Water  pollution  effects,  Biological  stud- 
ies, Canada,  Downstream,  Ecological  effects,  In- 
secticides, Toxicity. 

Drift  of  aquatic  insects  was  compared  at  three  sites 
downstream  (21,  38,  and  107  km)  from  methoxych- 
lor (0.3  mg/L  for  15  min.),  a  larvicide  used  to 
control  black  fly  populations,  treatment  of  the 
North  Saskatchewan  River,  relative  to  an  upstream 
untreated  site.  Species  of  Diptera  (Simuliidae), 
Ephemeroptera,  Plecoptera,  Trichoptera,  and  He- 
miptera  were  studied.  Drift  responses  differed  de- 
pending on  species,  distance  from  the  injection  site, 
and  time  after  methoxychlor  injection.  Exposure  to 
methoxychlor  initiated  catastrophic  drift  of  aquatic 
insects  at  all  downstream  sites.  Of  22  species  com- 
pared before  treatment  and  following  methoxych- 
lor injection,  post-treatment  drift  of  17,  21,  and  13 
species  significantly  exceeded  pre-treatment  drift  at 
the  21,  38,  and  107  km  sites.  Methoxychlor  treat- 
ment initiated  or  increased  drift  of  several  normal- 
ly non-drifting  species.  Similar  drift  patterns  were 
observed  among  closely  related  taxa  during  the 
catastrophic  phase.  For  all  species  studied,  com- 
parisons of  24-hour  drift  densities  between  days 
preceding  and  following  the  catastrophic  phase  of 
treatment  indicated  significant  post-treatment  drift 
density  increases  or  decreases  at  one  or  more  of 
the  downstream  sites,  but  not  at  the  untreated  site. 
Species  were  classified  according  to  their  drift 
responses  to  methoxychlor  treatment.  Different 
drift  responses  may  have  been  caused  by  functional 
feeding  group,  microhabitat,  body  size,  and  mor- 
phological characteristics  of  species.  (Author's  ab- 
stract) 
W90-07820 


DETERMINING  CHEMICAL  TOXICITY  TO 
AQUATIC  SPECIES:  THE  USE  OF  QSARS  AND 
SURROGATE  SPECIES. 

D.  J.  W.  Blum,  and  R.  E.  Speece. 
Environmental        Science        and       Technology 
ESTHAG,  Vol.  24,  No.  3,  p  284-293,  March  1990. 
5  fig,   1  tab,  35  ref.  NSF  Grant  ECE-86-17101. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Descriptors:  *Aquatic  bacteria,  •Bioindicators, 
'Fathead  minnows,  *Water  pollution  effects,  Cor- 
elation  analysis,  Toxicity. 

Quantitative  structure-activity  relationships 
QSARs)  and  surrogate  organisms  used  in  interspe- 
:ies  correlations  have  great  potential  as  methods 
or  helping  to  fill  the  need  for  toxicity  data.  De- 
ending  on  the  accuracy  required,  predictions 
rom  these  correlations  can  serve  as  estimates  of 
oxicity,  first  guesses  of  toxicity  to  help  guide 
urther  testing,  or  checks  on  existing  data  to  help 
dentify  experimental  errors.  QSARs  and  interspe- 
:ies  correlations  were  developed  for  a  wide  variety 
>f  chemical  pollutants  that  act  by  nonreactive  tox- 
city  mechanisms  for  aerobic  heterotroph  bacteria, 
vfitrosomonas,  methanogens,  fathead  minnows, 
md  the  Microtox  test.  The  QSAR  methods  used 
og  P,  linear  solvation  energy  relationships 
LSER),  and  molecular  connectivity,  and  were  all 
uccessful  in  correlating  toxicity.  The  LSER  meth- 
ids  were  most  accurate  and  covered  the  greatest 
ange  of  chemicals.  Parameters  were  more  readily 
vailable  to  apply  log  P  and  molecular  connecti- 
ity  QSARs.  Molecular  connectivity  indices  could 
ie  computed  simply  from  structural  formulas  with 
lo  knowledge  of  chemical  properties.  Log  P  and 
^SER  QSARs  afforded  a  more  intuitive  under- 
tanding  of  the  properties  affecting  toxicity.  The 
oxicity  of  chemicals  to  some  bacteria  can  be  used 
o  estimate  the  toxicity  to  other  bacteria  and  to  fish 
ising  interspecies  correlations  and  comparisons, 
rhe  correlations  between  bacteria  and  fish  are 
■aluable,  as  are  the  correlations  involving  Micro- 
ox,  due  to  the  relative  simplicity  of  obtaining 
iacteria  (particularly  Microtox)  data.  Further  re- 
earch  in  several  areas  will  enhance  the  develop- 
ment of  high-quality  correlations.  Reactive  toxi- 
ants  must  be  identified  and  studied  to  better  define 
he  range  of  applicability  for  nonreactive  toxicity 
orrelations  and  to  assess  the  potential  for  inclu- 
ion  of  reactive  toxicants  in  interspecies  correla- 
ions.  The  effects  of  combining  toxicants  need  to 
e  researched.  Continued  development  of  standard 
oxicity  testing  methods  will  provide  data  for 
uture  enlarged  QSARs  and  interspecies  correla- 
ions.  The  development  of  the  very  promising 
JSAR  techniques,  particularly  linear  solvation 
nergy  relationships,  and  molecular  connectivity 
fill  aid  the  use  of  these  methods  in  toxicity  work. 
Geiger-PTT) 
V90-07882 


>H10  RIVER  OIL  SPILL:  A  CASE  STUDY. 

environmental    Protection    Agency,    Cincinnati, 

)H.  Drinking  Water  Research  Div. 

'or  primary  bibliographic  entry  see  Field  5B. 

V90-07893 


MP  ACTS  OF  LOG  STORAGE  UPON  EPILIM- 
JETIC  DISSOLVED  OXYGEN  AND  JUVENILE 
OCKEYE  SALMON  IN  BABENE  LAKE,  BRIT- 
SH  COLUMBIA. 

Iritish   Columbia  Univ.,   Vancouver.   Westwater 

Research  Centre. 

).  A.  Levy,  I.  Yesaki,  and  B.  Christensen. 

Vater  Research  WATRAG,  Vol.  24,  No.  3,  p  337- 

43,  March  1990.  4  fig,  19  ref. 

)escriptors:  *Lake  fisheries,  *Limnology,  *Log- 
jng,  'Salmon,  'Water  pollution  effects,  Deoxy- 
enation,  Fish  populations,  Log  storage,  Sockeye 
almon,  Temperature. 

.imnological  conditions  and  habitat  use  by  juve- 
ile  sockeye  salmon  were  monitored  both  prior 
nd  subsequent  to  the  development  of  a  log  trans- 
ortation  system  in  Babine  Lake.  Hypoxic  condi- 
ions  developed  in  the  epilimnion  as  water  tern- 
eratures  increased  following  the  spring  thaw  in 
985.  Deoxygenation  was  attributed  to  respiration 
y  bacteria  which  formed  a  gelatinous  slime  layer 
n  the  underside  of  submerged  logs.  The  observed 
ecrease  in  juvenile  sockeye  salmon  numbers  in 
ffected  areas  of  the  log  dump  site  appeared  to  be  a 
esponse  to  epilimnetic  hypoxia.  (Author's  ab- 
tract) 
V90-07916 


SHORT-TERM  TOXICITY  TEST  USING  ES- 
CHERICHIA COLI:  MONITORING  C02  PRO- 
DUCTION BY  FLOW  INJECTION  ANALYSIS. 

Universidade  Estadual  de  Campinas  (Brazil).  Inst. 

de  Quimica. 

For  primary  bibliographic  entry  see  Field  5A. 

W9O-07918 


APPLICATION  OF  THE  COMMUNITY  DEG- 
RADATION INDEX  TO  SOUTH  AFRICAN  ES- 
TUARIES. 

National    Inst,    for    Water    Research,    Congella 

(South  Africa).  Natal  Regional  Lab. 

A.  E.  L.  Ramm 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  383- 

389,  March  1990.  3  fig,  1  tab,  12  ref. 

Descriptors:  'Estuaries,  'Fish  populations,  'Spe- 
cies diversity,  'Water  pollution  effects,  Degrada- 
tion index,  Evaluation  techniques,  South  Africa, 
Water  resources  management. 

A  community  degradation  index  (CDI)  has  been 
recently  developed  which  utilized  the  information 
contained  in  the  fish  assemblages  from  several 
North  American  river  basins  to  describe  their  rela- 
tive degree  of  degradation.  This  approach  has  been 
applied  to  describe  the  relative  degradation  of  62 
estuarine  and  lagoonal  systems  situated  on  the 
Natal  coast  in  South  Africa.  The  62  systems  were 
first  classified  into  six  major  groupings  based  upon 
eight  physical-hydrologic  parameters.  This  classifi- 
cation procedure  involved  the  use  of  detrended 
correspondence  analysis,  two-way  classification 
techniques  and  principle  components  analysis.  Ref- 
erence fauna]  lists  were  then  developed  for  each  of 
the  physical  groupings  using  historical  data  and  by 
obtaining  the  consensus  of  local  experts.  CDI 
values  were  calculated  for  each  system  by  compar- 
ing its  reference  fauna!  list  with  species  lists  result- 
ing from  biological  surveys  conducted  between 
1981-1986.  Computed  values  ranged  from  0.2  (un- 
degraded)  to  8.2  (severely  degraded).  The  most 
degraded  system  was  one  which,  through  exces- 
sive siltation,  no  longer  exchanges  water  with  the 
sea  and  has  largely  lost  its  estuarine  functions. 
Several  interesting  examples  are  presented  of  the 
application  of  the  index  to  planning  concerns  in 
Natal  Province.  (Author's  abstract) 
W90-07924 


POLLUTION  FROM  FISH  FARMS. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-07928 


CHANGES  IN  HARD  BOTTOM  COMMUNI- 
TIES RELATED  TO  BOAT  MOORING  AND 
TRIBUTYLTTN  IN  SAN  DIEGO  BAY:  A  NATU- 
RAL EXPERIMENT. 

Moss  Landing  Marine  Labs.,  CA. 
H.  S.  Lenihan,  J.  S.  Oliver,  and  M.  A.  Stephenson. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
60,  No.  1/2,  p  147-159,  February  1990.  6  fig,  7  tab, 
48  ref. 

Descriptors:  'Antifoulants,  'Benthic  fauna,  'Boat- 
ing, 'Estuarine  environment,  'Organotin  com- 
pounds, 'San  Diego  Bay,  'Water  pollution  effects, 
Aquatic  habitats,  Boat  moorings,  Embayments, 
Species  composition. 

San  Diego  Bay  contains  a  number  of  harbors  and 
other  similar-sized  embayments.  Some  contain 
many  boats  and  others  relatively  few,  providing  a 
unique  natural  experiment  where  the  ecological 
impact  of  mooring  many  boats  was  evaluated. 
Back-bay  areas  with  many  boats  contained  depau- 
perate hard-bottom  or  fouling  communities  (less 
cover,  biomass,  and  fewer  species)  compared  with 
similar  areas  in  embayments  with  few  boats.  Em- 
bayments with  many  boats  were  characterized  by 
serpulid  polychaete  worms,  filamentous  algae,  and 
a  solitary  tunicate,  Ciona  intestinalis.  These  groups 
apparently  tolerated  the  physical  and  chemical 
stresses  associated  with  many  boats,  but  were  re- 
placed by  other  sessile  invertebrates,  such  as  mus- 
sels, sponges,  bryozoans,  and  other  tunicates,  in 
embayments  with  few  boats.  These  groups  are 
more  characteristic  of  hard  bottom  communities 
on  many  natural  reefs.  Unlike  the  sessile  organisms, 


Effects  Of  Pollution — Group  5C 

the  motile  crustaceans  and  polychaetes  that  nestled 
among  the  sessile  groups  were  strongly  associated 
with  microhabitats,  rather  than  the  presence  of 
many  or  few  boats.  However,  there  were  more 
species  of  nestling  invertebrates  in  embayments 
with  few  boats.  In  comparing  embayments  with 
many  and  few  boats,  sampling  was  confined  to 
back-bay  areas.  Hard  bottom  communities  at  the 
front  of  embayments  were  similar  to  back-bay 
areas  where  there  were  few  boats.  The  concentra- 
tion of  tributyltin  was  also  higher  in  embayments 
with  many  boats.  It  is  hypothesized  that  tributyltin 
is  a  cause  of  the  changes  in  hard  bottom  communi- 
ties. Hydrographic  variations  among  embayments 
with  many  and  few  harbors  could  not  explain  the 
consistent  community  patterns.  (Author's  abstract) 
W90-07942 


RADIOACTTVE  HAZARD  OF  POTABLE 
WATER  IN  VIRGINIA  AND  MARYLAND. 

George  Mason  Univ.,  Fairfax,  VA.  Center  of  Basic 
and  Applied  Science. 

D.  G.  Mose,  G.  W.  Mushrush,  and  C.  Chrosniak. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  44,  No.  4,  p  508-513, 
April  1990.  3  tab,  10  ref. 

Descriptors:  'Drinking  water,  'Epidemiology, 
•Groundwater  pollution,  'Radon  radioisotopes, 
'Water  pollution  effects,  Cancer,  On-site  tests,  Po- 
table water,  Public  health,  Surveys,  Well  water. 

Only  a  few  studies  have  examined  instances  of 
prolonged  exposure  to  radionuclide  concentrations 
found  in  natural  settings.  Starting  in  the  winter  of 
1986-87,  a  study  of  indoor  radon  and  soil  radon 
was  conducted,  which  included  approximately 
1400  people,  over  1000  of  whom  have  consumed 
their  present  water  supply  for  5  or  more  years,  and 
over  700  of  whom  have  consumed  this  water  for 
10  or  more  years.  Homeowners  filled  out  a  survey 
about  their  family  health,  including  age  of  each 
home  occupant,  the  length  of  time  the  person  lived 
in  the  home,  and  a  few  questions  about  cancer. 
Homeowners  also  received  a  test  kit  containing  an 
inexpensive  syringe,  a  capped  vial  with  5  mL  of 
toluene-based  liquid  scintillation  fluid,  along  with 
directions  on  how  to  collect  10  mL  of  drinking 
water  from  a  commonly  used  water  tap.  The  study 
found  that  there  is  a  measurable  increase  in  the  rate 
of  cancer  with  increasing  water  radon,  and  this 
rate  increases  as  the  exposure  interval  to  the 
present  water  supply  increases.  The  incidence  of 
cancer  is  about  twice  as  great  for  the  well  water 
group,  compared  to  people  who  obtain  municipal 
water.  People  who  consume  water  from  a  private 
well  with  <  2500  pCi/L  of  dissolved  radon  have 
an  incidence  of  cancer  similar  to  people  who  con- 
sume city  water,  but  both  groups  have  a  lower 
incidence  than  the  people  who  consume  water 
from  a  private  well  with  more  than  2500  pCi/L  of 
dissolved  radon.  For  people  who  have  consumed 
their  present  water  supply  for  10  or  more  years, 
the  city  water  population  has  the  lowest  incidence 
of  cancer  and  the  well  water  population  has  a 
cancer  incidence  that  is  about  twice  as  high.  The 
ingestion  of  radon  enriched  water  appears  to  be  a 
health  concern,  because  radon,  and  its  associated 
radionuclides  can  move  throughout  the  body  to 
produce  an  effect  at  many  cancer-prone  sites. 
Since  well  water  almost  always  carries  some 
radon,  public  health  officials  should  be  concerned 
about  radon  in  both  air  and  water.  (Brunone-PTT) 
W90-08018 


PERFORMANCE  OF  A  NEW  ECOTOXICOLO- 
GICAL  INDEX  TO  ASSESS  ENVIRONMENTAL 
IMPACTS  ON  FRESHWATER  COMMUNI- 
TIES. 

Instituto   Nacional   de    Investigaciones   Agrarias, 

Madrid  (Spain).  Centro  de  Investigacion  y  Tecno- 

logia. 

J.  A.  Camargo. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  4,  p  529-534, 

April  1990.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Data  interpretation,  'Ecological  ef- 
fects, 'Ecotoxicology,  'Toxicology,  'Water  pollu- 
tion effects,  Benthic  environment,  Biological  stud- 
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Group  5C — Effects  Of  Pollution 

ies,  Diversity  index,  Ecosystems,  Macroinverte- 
brates,  Mathematical  equations,  Population  densi- 
ty, Sample  preparation,  Species  diversity. 

If  an  aquatic  organism  is  not  adapted  to  thrive  in 
an  environmental  disturbance,  its  ability  to  grow, 
reproduce,  or  compete  in  the  biological  communi- 
ty will  be  affected  negatively,  being  substituted  for 
another  one  more  resistant  and  better  adapted  to 
environmental  stress.  The  performance  of  a  simple 
ecotoxicological  index  to  assess  environmental  im- 
pacts produced  by  man's  activities  on  freshwater 
communities  was  derived  by  totaling  the  species 
deficit  index  and  a  new  species  substitution  index. 
The  first  index  measures  the  percentage  difference 
between  the  number  of  species  occurring  above 
and  below  the  disturbance  point.  The  second  index 
measures  the  species  substitution  percentage  be- 
tween both  places.  A  sample  of  the  benthic  riffle 
macroinvertebrate  community  was  taken  at  each  of 
five  sampling  stations  using  a  cylinder  sampler.  All 
samples  were  preserved  in  Formalin  until  their 
separation,  determination,  and  counting.  The  fol- 
lowing biological  parameters  and  indices  were  cal- 
culated: the  number  of  species  or  species  richness, 
the  organism  density,  the  number  of  common  spe- 
cies, the  MargalePs  diversity  index,  the  Shannon's 
diversity  index,  the  species  substitution  index,  and 
the  ecotoxicological  index.  The  highest  value  of 
the  ecotoxicological  index  corresponded  with  the 
smallest  diversity  because  effects  of  dam  and  indus- 
trial effluent  act  simultaneously  on  the  benthic 
macroinvertebrate  community  at  the  third  sam- 
pling station.  However,  the  rank  of  environmental 
impact  decreased  with  the  distance  to  disturbance 
points.  The  taxonomic  identification  of  species  is 
perhaps  the  only  and  major  problem  in  using  this 
index.  (Brunone-PTT) 
W90-08020 


HEPATIC  ENZYME  ACTIVITY  AFTER  COM- 
BINED ADMINISTRATION  OF  METHYLMER- 
CURY,  LEAD  AND  CADMIUM  EN  THE  PEKIN 
DUCK. 

Ontario  Veterinary  Coll.,  Guelph.  Dept.  of  Bio- 
medical Sciences. 

S.  A.  Jordan,  and  M.  K.  Bhatnagar. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  44,  No.  4,  p  623-628, 
April  1990.  3  tab,  20  ref. 

Descriptors:  'Cadmium,  *Ducks,  'Enzymes, 
'Heavy  metals,  'Lead,  'Mercury,  'Water  pollu- 
tion effects,  Animal  physiology,  Aquatic  environ- 
ment, Biochemistry,  Biotransformation,  Chemical 
interactions,  Liver,  Toxicity. 

In  order  to  adequately  assess  the  environmental 
impact  of  heavy  metals,  it  is  important  to  consider 
that  they  may  occur  simultaneously  in  the  environ- 
ment, where  they  may  interact  to  alter  their  indi- 
vidual toxicities  on  living  systems.  Metals  such  as 
mercury,  lead  and  cadmium  can  be  found  in  all 
levels  of  the  polluted  ecosystem,  and  in  animals 
inhabiting  such  areas.  A  major  toxic  manifestation 
of  heavy  metal  exposure  is  the  perturbation  of  a 
wide  range  of  enzyme  systems  in  virtually  all  sub- 
cellular compartments.  Ducks  were  exposed  to 
combinations  of  methylmercury,  lead,  and  cadmi- 
um to  study  the  effects  in  vivo  of  heavy  metals  on 
acid  phosphatase  (AP),  glutathione  S-transferase 
(GST),  and  cytochrome  c  oxidase  (cyt  c  ox)  in  the 
liver.  AP  levels  were  significantly  lowered  (P  < 
0.05)  in  all  treatment  groups  receiving  cadmium,  as 
compared  to  the  control,  except  for  a  group  re- 
ceiving cadmium  and  lead  concurrently.  Levels  of 
GST  were  significantly  depressed  only  in  the  cad- 
mium alone  group,  when  compared  with  controls. 
Combined  administration  of  methylmercury  and/ 
or  lead  with  cadmium  may  affect  cadmium's  action 
on  GST  since  the  activity  of  GST  was  not  signifi- 
cantly different  from  control  levels  in  these  com- 
bined groups.  Since  GST  is  an  important  enzyme 
in  the  phase  II  biotransformation  system,  any  inter- 
ference in  its  activity  by  heavy  metals  such  as 
cadmium  may  predispose  the  tissue  to  toxic  effects 
of  other  environmental  contaminants.  No  signifi- 
cant differences  in  the  activity  of  cyt  c  ox  in  the 
liver  of  the  ducks  were  observed  between  the 
control  group  and  individual  treatment  groups. 
However  the  mercury  interaction  effect  was  signif- 
icant, indicating  that,  overall,  groups  administered 


mercury    had    significantly    lower    activity    that 
groups  not  given  mercury.  (Brunone-PTT) 
W90-08024 


EFFECT  OF  CHEMICALLY  CONTAMINATED 
MARINE  SEDIMENT  ON  NAUPLIAR  PRO- 
DUCTION OF  THE  MARINE  HARPACTICOID 
COPEPOD,  TIGRIOPUS  CALIFORNICUS. 

National  Marine  Fisheries  Service,  Seattle,  WA. 

Northwest  Fisheries  Center. 

D.  A.  Misitano,  and  M.  H.  Schiewe. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  4,  p  636-642, 

April  1990.  1  fig,  2  tab,  17  ref. 

Descriptors:  'Copepods,  'Larvae,  'Marine  sedi- 
ments, 'Sediment  contamination,  'Water  pollution 
effects,  Animal  physiology,  Bioassay,  Bioindica- 
tors. 

There  is  a  growing  body  of  evidence  indicating 
that  chemically  contaminated  sediments  in  urban 
bays  and  estuaries  pose  a  significant  threat  to  the 
productivity  of  these  marine  habitats.  Particularly 
at  risk  are  benthic  species  which  live  in  direct 
contact  with  the  sediment.  However,  nondemersal 
species  are  also  at  risk  via  the  food  chain  and  by 
direct  contact  with  resuspended  sediment  particu- 
lates. The  harpacticoid  copepod,  Tigriopus  califor- 
nicus,  was  exposed  to  sediments  from  urban  and 
nonurban  bays,  and  reproductive  success  was  eval- 
uated. Naupliar  production  was  irregular  in  the 
treatments  exposed  to  test  sediments.  Exposure  to 
chemically  contaminated  marine  sediments  caused 
copepod  reproductive  patterns  to  change,  delayed 
the  time  of  peak  production,  and  reduced  the  over- 
all number  of  nauplii  produced.  Based  on  these 
findings,  this  species  appears  to  be  a  good  candi- 
date for  use  as  a  test  organism  in  a  chronic  effects 
sediment  bioassay.  (Brunone-PTT) 
W90-08026 


PROFILE  OF  METAL-BINDING  PROTEINS 
AND  HEME  OXYGENASE  IN  RED  CARP 
TREATED  WITH  HEAVY  METALS,  PESTI- 
CIDES AND  SURFACTANTS. 

Nagasaki  Univ.  (Japan).  Faculty  of  Pharmaceutical 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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ACUTE  LETHAL  TOXICITY  OF  AMMONIA 
AND  SUSPENDED  SEDIMENT  MIXTURES  TO 
CHINOOK  SALMON  (ONCORHYNCHUS 
TSHAWYTSCHA). 

Department  of  Fisheries  and  Oceans,  Cultus  Lake 

(British  Columbia).  Cultus  Lake  Salmon  Research 

Lab. 

J.  A.  Servizi,  and  R.  W.  Gordon. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  4,  p  650-656, 

April  1990.  2  fig,  19  ref. 

Descriptors:  'Ammonia,  'Salmon,  'Suspended 
sediments,  'Toxicity,  'Trout,  'Water  pollution  ef- 
fects, Fraser  River,  Lethal  limit,  Mortality,  River 
sediments,  Sediment  contamination,  Temperature. 

Ammonia  poses  a  potential  hazard  to  aquatic  life  in 
the  vicinity  of  many  municipal  and  industrial  dis- 
charges. Criteria  were  established  for  ammonia  to 
protect  aquatic  life  and  were  revised  to  take  ac- 
count of  the  lower  tolerance  of  salmon  and  trout 
and  the  influence  of  hydrogen  ion  concentration 
and  temperature.  Suspended  sediments  can  be  di- 
rectly lethal  to  salmonids  and  have  been  shown  to 
cause  sub-lethal  histopathological,  physiological, 
and  behavioral  responses.  The  acute  lethal  toxici- 
ties of  mixtures  of  Fraser  River  sediments  and 
ammonia  to  juvenile  chinook  salmon  (Oncorhyn- 
chus  tshawytscha)  were  studied.  The  96  hour 
LC50  for  juvenile  chinook  salmon  exposed  to  am- 
monia at  7  C  was  0.45  mg/L  un-ionized  ammonia. 
For  rainbow  trout,  the  mean  96  hour  LC50  was 
0.61  mg/L  un-ionized  ammonia.  The  96  hour  LC50 
for  juvenile  chinook  salmon  exposed  to  suspended 
sediment  was  31  g/L  at  7.0  C.  Buccal  cavities  of 
dead  fish  were  filled  with  sediment  but  none  was 
observed  in  the  digestive  cavity  beyond  this  point. 
The  96  hour  toxicities  of  ammonia-suspended  sedi- 


ment mixtures  increase  with  increasing  content  of 
these  two  constituents.  A  toxic  unit  model,  separat- 
ing toxicity  results  into  acute  toxicity  zones  pro- 
vides a  broad  application  of  toxicity  data.  LC50 
data  can  be  estimated  for  fish  species  and  sediments 
other  than  juvenile  chinook  and  Fraser  river  sus- 
pended sediment.  Assuming  the  mechanisms  of 
toxicity  for  ammonia  and  suspended  sediments  are 
similar  for  juvenile  chinook  and  other  salmonids, 
toxicity  could  be  estimated.  (Brunone-PTT) 
W90-08028 


OUTBREAK     OF    WATERBORNE    CRYPTO- 
SPORIDIOSIS     CAUSED     BY     POST-TREAT- 
MENT CONTAMINATION. 
Scottish  Parasite  Diagnostic  Lab.,  Glasgow.  Dept. 
of  Bacteriology. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08029 


EXAMINATION  OF  THE  IMPACT  OF  RADIO- 
ACTIVE LIQUID  EFFLUENT  RELEASES 
FROM  THE  RANCHO  SECO  NUCLEAR 
POWER  PLANT. 

Oak  Ridge  National  Lab.,  TN.  Health  and  Safety 

Research  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08032 


WATERBORNE  DISEASE  OUTBREAKS,  1986- 

1988. 

W.  C.  Levine,  and  G.  F.  Craun. 

MMWR:  Morbidity  and  Mortality  Weekly  Report, 

Vol.  39,  No.  SSI,  p  1-13,  March  1990.  1  fig,  8  tab, 

38  ref. 

Descriptors:  'Drinking  water,  'Path  of  pollutants, 
'Pathogenic  bacteria,  'Public  health,  'Water  pol- 
lution effects,  'Water  pollution  sources,  Epidemi- 
ology, Fecal  coliforms,  Giardiasis,  Human  dis- 
eases, Protozoa,  Recreation,  Shigellosis,  Viruses. 

From  1986  to  1988,  24  states  and  Puerto  Rico 
reported  50  outbreaks  of  illness  due  to  potable 
water,  affecting  25,846  persons.  The  protozoal 
parasite  Giardia  lamblia  was  the  agent  most  com- 
monly implicated  in  outbreaks,  as  it  has  been  for 
the  last  10  years;  many  of  these  outbreaks  were 
associated  with  ingestion  of  chlorinated  but  unfil- 
tered  surface  water.  Shigella  sonnei  was  the  most 
commonly  implicated  bacterial  pathogen;  in  out- 
breaks caused  by  this  pathogen,  water  supplies 
were  found  to  be  contaminated  with  human  waste. 
Cryptosporidium  contamination  of  a  chlorinated, 
filtered  public  water  supply  caused  the  largest 
outbreak  during  this  period,  affecting  an  estimated 
13,000  persons.  A  large  multistate  outbreak  caused 
illness  with  Norwalk-like  virus  among  an  estimated 
5000  persons.  The  first  reported  outbreak  of  chron- 
ic diarrhea  of  unknown  cause  associated  with 
drinking  untreated  well  water  occurred  in  1987. 
Twenty-six  outbreaks  due  to  recreational  water  use 
were  also  reported,  including  outbreaks  of  Pseudo- 
monas  dermatitis  associated  with  the  use  of  hoi 
tubs  or  whirlpools,  and  swimming-associated  shi- 
gellosis, giardiasis,  and  viral  illness.  Although  the 
total  number  of  reported  water-related  outbreaks 
has  been  declining  in  recent  years,  the  few  large 
outbreaks  due  to  Cryptosporidium,  Norwalk-like 
virus,  Shigella  sonnei,  and  Giardia  lamblia  caused 
more  cases  of  illness  in  1987  than  have  been  report- 
ed to  the  Water-Related  Disease  Outbreak  Surveil- 
lance System  for  any  year  since  the  Center  for 
Disease  Control  and  the  Environmental  Protection 
Agency  began  tabulating  these  data  in  1971.  (Au- 
thor's abstract) 
W90-08034 


NEUROTOXIC    BEHAVIORAL    EFFECTS    OF 
LAKE  ONTARIO  SALMON  DIETS  IN  RATS. 

State  Univ.  of  New  York  Coll.  at  Oswego.  Dept 

of  Psychology. 

D.  R.  Hertzler. 

Neurotoxicology  and  Teratology  NETEEC,  Vol, 

12,  No.  2,  p  139-143,  March/ April  1990.  4  fig,  2 

tab,  27  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Descriptors:  *Path  of  pollutants,  'Salmon,  'Water 
pollution  effects,  Animal  behavior,  Bioaccumula- 
tion,  Laboratory  animals,  Mirex,  Polychlorinated 
triphenyls. 

Six  experiments  were  conducted  to  examine  possi- 
ble effects  from  exposure  to  contaminants  in  Lake 
Ontario  salmon,  administered  to  rats  through  their 
diets.  Rats  were  fed  different  concentrations  of  fish 
[8%,  15%,  or  30%)  in  one  of  three  diet  conditions: 
Lake  Ontario  salmon,  Pacific  Ocean  salmon,  or 
laboratory  rat  chow  only.  Following  20  days  on 
the  diets,  rats  were  tested  for  5  minutes  per  day  in 
i  modified  open  field  for  one  or  three  days.  Lake 
Ontario  salmon  consistently  produced  significantly 
lower  activity,  rearing,  and  nosepoke  behaviors,  in 
comparison  with  ocean  salmon  or  rat  chow  diet 
conditions.  A  dose-response  effect  for  concentra- 
tion of  lake  salmon  was  obtained,  and  the  attenu- 
ation effect  occurred  in  males,  females,  adult  or 
young  animals,  and  postweaning  females,  with  fish 
sampled  over  a  five-year  period.  While  only  two  of 
several  potential  contaminants  were  tested,  both 
fish  and  brain  analyses  of  mirex  and  PCBs  relate  to 
the  behavioral  effects.  (Author's  abstract) 
W9O-O8035 


rROPHIC  STATUS  AND  THE  PELAGIC 
SYSTEM  IN  LAGO  MAGGIORE. 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 

R.  de  Bemardi,  G.  Giussani,  M.  Manca,  and  D. 

Ruggiu. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  1-8,  Febru- 

iry  28,  1990.  6  fig,  3  tab,  10  ref. 

Descriptors:  *Eutrophication,  'Italy,  'Limnology, 
'Water  pollution  effects,  Biomass,  Chlorophyll  a, 
Chlorophyta,  Crustacea,  Fish,  Lake  Maggiore, 
Long-term  studies,  Model  studies,  Nitrates,  Pelagic 
tone,  Phosphorus  removal,  Trophic  level. 

Long-term  data  were  obtained  on  the  limnological 
parameters  of  Lago  Maggiore  (Northern  Italy). 
rhe  results  permitted  a  better  definition  of  the 
conditions  of  lake  eutrophication  and  recovery  and 
demonstrated  the  resilience  in  the  lake's  biota.  The 
data  covered  here  cover  the  period  1960  through 
1988  and  include  phosphorus  concentrations,  ni- 
trate-N,  primary  production,  chlorophyll  a,  total 
phytoplankton  biomass  (cell  volume),  blue-green 
ilgae  biomass,  biomass  of  cladocera  and  copepods, 
ind  fish  yield.  Two  distinct  periods  are  apparent  in 
the  data:  (1)  a  period  of  rapid  eutrophication  (early 
1960s  to  late  1970s)  and  (2)  a  period  of  moderate 
oligotrophication  (early  1980s  to  the  present). 
During  the  eutrophication  phase  the  trophic  status 
of  the  lake  showed  excellent  agreement  with  the 
Vollenweider-OECD  model.  Predictions  made 
from  the  model  that  a  50%  reduction  in  phospho- 
rus should  have  provoked  a  strong  decline  in 
trophic  status  in  the  lake  from  meso-eutrophy  to 
oligotrophy  were  not  confirmed  by  the  data  of  the 
past  8  yr.  Although  phosphorus  was  cut  in  half, 
standing  stocks  of  the  biota  did  not  decline  as 
expected.  (Rochester-PTT) 
W90-08065 


SOME  CHARACTERISTICS  OF  THE  COMMU- 
NITY OF  AUTOTROPHS  OF  LAKE  SEVAN  IN 
CONNECTION  WITH  ITS  EUTROPHICATION. 

Akademiya  Nauk  Armyanskoi  SSR,  Sevan.  Hy- 
drobiological  Station. 
A.  S.  Paparov. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  15-21,  Feb- 
ruary 28,  1990.  4  fig,  1  tab,  16  ref. 

Descriptors:  'Eutrophication,  'Lake  Sevan, 
'Soviet  Union,  'Water  pollution  effects,  Armenia, 
Nutrients,  Photosynthesis,  Plankton,  Primary  pro- 
ductivity. 

Eutrophication  of  Lake  Sevan  (Caucasus  Moun- 
tains, western  Armenia)  caused  by  the  artificial 
lowering  of  water  level  was  accompanied  by 
changes  in  the  structure  and  dynamics  of  the 
planktonic  communities.  A  dominance  of  diatoms 
up  to  1983  was  changed  that  of  green  algae  in 
recent  years.  Primary  production  of  the  plankton 
rose  and  then  decreased  during  the  process  of 
eutrophication.  The  annual  average  primary  pro- 
duction in  1982-1986  (250  g  C/sq  m/yr)  evidently 


was  close  to  the  steady-state  production  under  the 
present  morphometry  of  the  lake.  The  activity 
coefficient  of  phytoplanktonic  photosynthesis 
changed  within  relatively  narrow  limits  despite 
significant  changes  in  the  concentrations  of  major 
nutrients  and  in  the  community  structure  and  pro- 
ductivity of  the  phytoplankton.  (Author's  abstract) 
W90-08067 


ASPECTS  OF  THE  ECOLOGY  OF  A  FILAMEN- 
TOUS ALGA  IN  A  EUTROPHIED  LAKE. 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
T.  Ozimek. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  23-27,  Feb- 
ruary 28,  1990.  2  fig,  4  tab,  13  ref. 

Descriptors:  'Algae,  'Lake  Mikolajskie,  'Poland, 
•Water  pollution  effects,  Autecology,  Biomass, 
Eutrophic  lakes,  Growth,  Life  history  studies,  Ni- 
trogen, Phosphorus,  Photosynthesis. 

In  the  eutrophic  Lake  Mikolajskie  (North  Poland), 
macrophytes  disappearing  from  the  deeper  parts  of 
the  littoral  are  replaced  by  Vaucheria  dichotoma 
Ag.  This  forms  a  belt  at  3.0-4.5  m  to  which  depth 
only  1%  of  surface  light  penetrates.  The  zone  of 
V.  dichotoma  has  a  layered  structure.  Some  fila- 
ments are  covered  in  mud  and  receive  no  light,  but 
are  alive  and  photosynthesize  when  transferred  to 
light.  V.  dichotoma  prefers  fertile  environments 
with  a  high  content  of  phosphate-phosphorus  and 
ammonium-nitrogen.  The  alga  is  evergreen  and  its 
biomass  changes  relatively  little  during  a  year. 
(Author's  abstract) 
W90-08068 


RELATION  OF  BIOTIC  AND  ABIOTIC  INTER- 
ACTIONS TO  EUTROPHICATION  IN  TJEU- 
KEMEER,  THE  NETHERLANDS. 

Limnologisch  Inst.,  Oosterzee  (Netherlands). 
E.  H.  R.  R.  Lammens. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  29-37,  Feb- 
ruary 28,  1990.  5  fig,  3  tab,  32  ref. 

Descriptors:  'Eutrophication,  'The  Netherlands, 
•Tjeukemeer,  'Water  pollution  effects,  Chloro- 
phyll a,  Daphnia,  Fish,  Gill  nets,  Lake  IJsselmeer, 
Monitoring,  Oscillatoria,  Phosphorus,  Predators, 
Water  temperature. 

During  the  summer  months  of  1974-1985,  chloro- 
phyll a  and  total  P  concentrations,  biomass  of 
Daphnia  hyalina,  smelt  (Osmerus  eperlanus), 
bream  (Abramis  brama),  and  pikeperch  (Stizoste- 
dion  lucioperca),  water  temperature,  and  water 
intake  from  Lake  IJsselmeer  were  monitored  in 
Tjeukemeer  (The  Netherlands),  a  shallow,  hyper- 
trophic lake  with  high  turbidity.  During  this 
period  the  bream  and  pikeperch  stocks  were  ma- 
nipulated as  result  of  the  termination  of  the  gill-net 
fishery  in  1977;  larval  smelt  immigrated  each  year 
from  the  large  Lake  IJsselmeer  and  contributed 
greatly  to  the  yearly  smelt  recruitment.  The  corre- 
lation matrix  of  the  nine  studied  variables  showed  a 
positive  correlation  between  bream  and  chloro- 
phyll a,  but  a  negative  one  between  smelt  and 
chlorophyll  a.  This  explained  by  considering  smelt 
the  dependent  variable.  In  a  multi-linear  regression 
there  was  a  negative  effect  of  temperature,  chloro- 
phyll a,  and  pikeperch  on  smelt  and  the  water 
intake  of  Lake  IJsselmeer.  The  positive  relation  of 
Daphnia  hyalina  and  chlorophyll  a  probably  was 
related  to  better  survival  chances  of  D  hyalina  in 
an  Oscillatoria-rich  environment  when  smelt  is  the 
most  important  predator.  An  increasing  biomass  of 
bream  coincided  with  higher  total  P  levels  and 
probably  contributed  to  higher  chlorophyll  a 
levels.  (Author's  abstract) 
W90-08069 


CHANGES  IN  THE  FISH  AND  ZOOPLANK- 
TON  COMMUNITIES  OF  RINGSJON,  A 
SWEDISH  LAKE  UNDERGOING  MAN-MADE 
EUTROPHICATION. 

Institute  of  Freshwater  Research,  Drottningholm 
(Sweden). 
E.  Bergstrand. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  57-66,  Feb- 
ruary 28,  1990.  1 1  fig,  5  tab,  23  ref. 


Descriptors:  'Agricultural  runoff,  'Eutrophica- 
tion, 'Lake  Ringsjon,  'Sweden,  'Water  pollution 
effects,  Bosmina,  Competition,  Daphnia,  Diapto- 
mus,  Fish,  Nutrients,  Predation,  Roach,  Zooplank- 
ton. 

During  the  20th  century  Lake  Ringsjon  (Sweden) 
has  developed  from  a  mesotrophic  to  a  eutrophic 
lake,  and  the  phytoplankton  community  has 
changed  from  a  rather  diverse  community  to  a 
monoculture  of  blue-green  algae.  The  eutrophica- 
tion process  has  accelerated  during  the  last  decade. 
The  most  important  external  nutrient  loading 
today  comes  from  agriculture.  The  fish  fauna  of 
Lake  Ringsjon  is  dominated  by  cyprinids,  especial- 
ly roach,  and  there  are  relatively  few  predatory 
fish.  During  the  seventies  the  mean  size  of  roach 
decreased,  and  measurements  of  the  zooplankton 
community  indicated  that  the  predation  pressure 
on  zooplankton  had  increased.  The  mean  sizes  of 
cladocerans  such  as  Daphnia  and  Bosmina,  which 
were  selected  for  by  planktivorous  fish,  decreased. 
The  size  of  the  calanoid  Diaptomous,  which  was 
not  preyed  upon  by  the  dominating  fish  species, 
did  not  change.  The  growth  of  zooplankton-feed- 
ing  stages  of  several  fish  species  was  retarded, 
meaning  that  growth  of  young  perch  decreased, 
whereas  the  older  roach  mainly  were  affected.  In 
the  present  circumstances,  planktivorous  roach  can 
maintain  a  large  population  of  small  individuals, 
whereas  the  predatory  perch  is  at  a  disadvantage 
and  predation  on  zooplankton  is  intense.  (Author's 
abstract) 
W90-08072 


PHOSPHORUS  EUTROPHICATION  RE- 
SEARCH IN  THE  LAKE  DISTRICT  OF  SOUTH 
WESTERN  FRIESLAND,  THE  NETHER- 
LANDS: PRELIMINARY  RESULTS  OF  ABIOT- 
IC STUDIES. 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 
kemeer Lab. 
H.  J.  W.  J.  Van  Huet. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  75-85,  Feb- 
ruary 28,  1990.  6  fig,  10  ref. 

Descriptors:  'Eutrophic  lakes,  'Eutrophication, 
'The  Netherlands,  'Water  pollution  effects,  Chem- 
ical reactions,  Chlorides,  Decision  making,  Hy- 
drology, Management  planning,  Model  studies, 
Monitoring,  Phosphorus,  Seasonal  distribution, 
Slotermeer,  Tjeukemeer. 

The  water  quality  of  the  lakes  in  southwestern 
Friesland  (The  Netherlands)  is  influenced  by  a 
rather  complex  hydrology.  A  study,  begun  in  1984, 
focused  on  phosphorus,  modeling  the  hydrology 
and  phosphorus  dynamics  to  compare  scenarios  for 
policy  and  management.  Although  there  currently 
are  no  complete  water  and  phosphorus  balances 
and  thus  no  modeling  results,  some  conclusions  can 
be  drawn.  The  water  of  the  studied  area  is  eutro- 
phic, with  total  P  concentrations  in  summer  above 
0.15  mg/L.  Hydrology  plays  an  important  role, 
particularly  in  the  water  quality  of  Tjeukemeer. 
Slotermeer  appeared  to  be  relatively  isolated.  Hy- 
drology during  summer  can  be  studied  roughly  by 
monitoring  chloride  concentrations  at  several  loca- 
tions. In  1985  it  was  estimated  that  about  90%  of 
the  inflowing  water  into  Tjeukemeer  originated 
from  polders.  Generally  the  total  P  concentrations 
of  polder  water  are  higher  than  those  of  IJsselmeer 
water.  Total  P  contents  in  sediments  varied  from 
0.1  to  4.0  mg/g  of  dry  weight.  Most  P  was  Fe- 
bound  and  Al-bound.  There  was  a  slight  tendency 
for  decreasing  P  content  with  increasing  sediment 
depth.  Phosphorus  release  experiments  with  winter 
sediments  showed  that  P  release  was  less  than  1  mg 
P/sq  m/day.  Probably  the  process  was  influenced 
by  mineralization.  (Rochester-PTT) 
W90-08073 


PHOSPHORUS  DYNAMICS  FOLLOWING 
RESTORATION  MEASURES  IN  THE  LOOS- 
DRECHT  LAKES  (THE  NETHERLANDS). 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
For  primary   bibliographic  entry   see  Field   5G. 
W90-08074 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


INFLUENCE  ON  PHYTOPLANKTON  BIO- 
MASS  IN  LAKES  OF  DIFFERENT  TROPHY  BY 
PHOSPHORUS  IN  LAKE  WATER  AND  ITS 
REGENERATION  BY  ZOOPLANKTON. 

Polish  Academy  of  Sciences,  Mikolajki.  Hydrobio- 
logical  Research  Station. 
J.  Ejsmont-Karabin,  and  I.  Spodniewska. 
Hydrobiologia   HYDRB8,   Vol.    191,   p    123-128, 
February  28,  1990.  2  fig,  1  tab,  18  ref. 

Descriptors:  'Biomass,  'Eutrophication,  'Limnol- 
ogy, 'Model  studies,  'Path  of  pollutants,  'Phos- 
phorus, 'Poland,  'Trophic  level,  'Water  pollution 
effects,  Cyanophyta,  Cycling  nutrients,  Mathemati- 
cal equations,  Phytoplankton,  Zooplankton. 

In  49  unpolluted  lakes  of  northeastern  Poland,  the 
biomass  of  algae  in  summer  is  related  significantly 
to  the  concentration  of  total  P  and  to  the  rate  of  P 
regeneration  by  the  zooplankton.  Using  a  model 
with  equations  describing  these  relationships,  the 
biomass  of  blue-green  algae  and  other  phytoplank- 
ton groups  was  predicted  for  14  unpolluted  lakes. 
A  good  approximation  of  actual  values  was  ob- 
tained only  for  the  biomass  of  blue-green  algae 
calculated  from  the  estimated  rate  of  P  regenera- 
tion by  zooplankton.  It  is  hypothesized  that  more- 
or-less  edible  algae  of  other  classes  did  not  show 
dependence  on  the  rate  of  input  of  regenerated  P 
because  their  biomass  was  heavily  reduced  by 
grazing  of  the  zooplankton.  (Author's  abstract) 
W90-08078 


PHYTOPLANKTON  AND  ZOOPLANKTON 
(CLADOCERA,  COPEPODA)  RELATIONSHIP 
IN  THE  EUTROPHICATED  RIVER  DANUBE 
(DANUBIALIA  HUNGARICA,  CXD. 

Magyar  Tudomanyos  Akademia,  Budapest.  Station 

for  Danube  Research. 

A.  Bothar,  and  K.  T.  Kiss. 

Hydrobiologia   HYDRB8,   Vol.    191,   p    165-171, 

February  28,  1990.  5  fig,  2  tab,  32  ref. 

Descriptors:  'Danube  River,  'Eutrophication, 
•Hungary,  'Water  pollution  effects,  Biomass, 
Chlorophyta,  Crustacea,  Diatoms,  Ecosystems, 
Phytoplankton,  Primary  productivity,  Seasonal 
distribution,  Zooplankton. 

The  seasonal  variation  in  primary  production, 
numbers  of  individuals,  and  biomass  of  phytoplank- 
ton and  zooplankton  was  studied  in  the  Danube 
River  in  1981.  The  secondary  production  of  two 
dominant  zooplankton  species  (Bosmina  longiros- 
tris  and  Acanthocyclops  robustus)  also  was  esti- 
mated. In  the  growing  season  (April-September), 
numbers  of  individuals,  dry  weight,  and  chloro- 
phyll a  contents  of  phytoplankton  ranged  from  30- 
90  thousand  individuals/L,  3-12  mg/L,  and  50-170 
microgram/L,  respectively.  Species  of  Thalassio- 
siraceae  (Bacillariophyta)  dominated  in  the  phyto- 
plankton, with  a  subdominance  of  Chlorococeales 
in  summer.  Individual  numbers  and  dry  weights  of 
crustacean  zooplankton  ranged  between  1400  and 
6500  individuals  per  cubic  meter,  and  1.2-12  mg/sq 
m,  respectively.  The  daily  mean  gross  primary 
production  was  970  mg  C/cu  m/day  and  the  net 
production  was  660  mg  C/cu  m/day.  Acanthocy- 
clops robustus  populations  produced  0.2  mg  C/cu 
m/day  as  an  average,  whereas  Bosmina  longirostris 
populations  produced  0.07  mg  C/cu  m/day.  The 
ecological  efficiency'  between  phytoplankton  and 
crustacean  zooplankton  was  0.03%.  (Author's  ab- 
stract) 
W90-08082 


SURFACE  WATER  ACIDIFICATION  PROJECT 
(SWAP)  PALEOLIMNOLOGY  PROGRAMME. 

University  Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

R.  W.  Batterbee,  and  I.  Renberg. 

Philosophical  Transaction  of  the  Royal  Society  of 

London.  Series  B.  Biological  Sciences  PTRBAE, 

Vol.  327,  No.  1240,  p  227-232,  March  12,  1990.  2 

fig,  1  tab,  1  ref. 

Descriptors:  'Acid  rain,  'Air  pollution  effects, 
•Dating,  'Lake  acidification,  'Lake  sediments, 
•Paleolimnology,  'Surface  Water  Acidification 
Project,  Chironomids,  Cladocerans,  Diatoms, 
Error    estimation,    Hydrogen    ion    concentration, 


Path  of  pollutants,  Polycyclic  aromatic  hydrocar- 
bons, Radioactive  dating,  Sedimentation  rates, 
Sediment  accumulation,  Sedimentology,  Sulfur, 
Temporal  variation,  Trace  metals. 

In  the  past  two  decades,  paleolimnologists  have 
developed  sampling,  dating,  and  analytical  ap- 
proaches that  now  enable  the  sediment  record  to 
be  deciphered  with  precision  and  accuracy  over 
timescales  of  relevance  to  contemporary  environ- 
mental problems,  taking  advantage  of  the  relative- 
ly rapid  accumulation  rate  of  most  recent  lake 
sediments.  In  the  Surface  Water  Acidification 
Project  (SWAP)  Paleolimnology  Programme  these 
techniques  have  been  used  to  trace  the  history  of  a 
range  of  specially  selected  study  sites  and  to  evalu- 
ate alternative  causes  for  lake  acidification.  Lake 
sediments  contain  a  record  of  catchment  and  at- 
mospheric history  and  comparisons  of  these  with 
records  of  lake  history  through  time  and  between 
sites  often  allow  the  causes,  as  well  as  the  timing 
and  rate,  of  historical  changes  to  be  inferred.  The 
biological  techniques  used  include  diatom  analysis, 
chrysophyte  analysis,  chironomid  analysis,  and  cla- 
doceran  analysis.  New  methods  of  hydrogen  ion 
concentration  reconstruction  and  error  estimation 
have  been  developed  from  the  data-set.  Techniques 
used  to  trace  atmospheric  contamination  include 
trace  metal,  sulfur,  and  polycyclic  aromatic  hydro- 
carbons (PAH)  chemistry.  The  chronological 
framework  for  most  studies  have  been  provided  by 
lead-210  dating  although  carbon-14  wiggle-match 
dating  has  also  been  used.  (Brunone-PTT) 
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RADIOMETRIC  DATING  OF  THE  UNITED 
KINGDOM  SWAP  SITES. 

Liverpool    Univ.    (England).    Dept.    of   Applied 

Mathematics  and  Theoretical  Physics. 

P.  G.  Appleby,  N.  Richardson,  P.J.  Nolan,  and  F. 

Oldfield. 
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London.  Series  B.  Biological  Sciences  PTRBAE, 
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fig,  2  tab,  8  ref. 

Descriptors:  'Acid  rain,  'Lake  acidification,  'Pa- 
leolimnology, 'Radioactive  dating,  'Sedimento- 
logy, 'Surface  Water  Acidification  Project, 
'United  Kingdom,  Americium  radioisotopes, 
Cesium  radioisotopes,  Direct  gamma  assay,  Forest 
watersheds,  Lead  radioisotopes,  Sediment  analysis, 
Sediment  chemistry,  Sediment  chronology. 

Measurements  of  lead-210  by  direct  gamma  assay 
have  been  used  to  date  sediment  cores  from  Sur- 
face Water  Acidification  Project  (SWAP)  study 
sites  in  the  UK.  By  using  this  isotope,  determina- 
tion of  lake  sediment  dates  with  a  precision  of  five 
to  ten  years  is  often  attainable.  Using  these  tech- 
niques, the  principal  objective  within  the  SWAP 
programme  was  to  provide  a  reliable  sediment 
chronology  at  each  site.  The  results  were  checked 
against  additional  dating  evidence  from  the  artifi- 
cial fallout  isotopes  cesium- 137  and  americium-241. 
At  one  of  the  sites,  Devoke  Water  in  Cumbria,  the 
cesium- 137  and  americium-241  data  were  crucial  in 
identifying  a  recent  sediment  hiatus.  At  sites  with 
recently  afforested  catchments  the  sediment  record 
indicated  substantial  increases  in  accumulation 
rates.  (Author's  abstract) 
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LEAD-210  CHRONOLOGY  OF  THE  SCANDI- 
NAVIAN SWAP  SUES. 

Uppsala  Univ.  (Sweden).  Dept.  of  Physics. 

F.  El-Daoushy. 
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London.  Series  B.  Biological  Sciences  PTRBAE, 

Vol.  327,  No.  1240,  p  239-242,  March  12,  1990.  1 

fig,  1  tab,  7  ref. 

Descriptors:  'Acid  rain,  'Lake  acidification, 
•Lead  radioisotopes,  *Paleolimnology,  'Radioac- 
tive dating,  'Scandinavia,  'Sedimentology,  'Sur- 
face Water  Acidification  Project,  Atmospheric 
input,  Dissolution,  Humic  substances,  Hydrogen 
ion  concentration,  Land  use,  Sediment  chemistry, 
Spectrometry. 

In  the  Surface  Water  Acidification  Project 
(SWAP)  sediment  profiles  from  five  Scandinavian 


sites  were  analyzed  for  lead-210  by  using  refine 
isotope  dilution  alpha  spectrometry.  The  lead-21 
parameters  of  these  lakes  were  very  similar  t 
those  obtained  for  protected  forest  lakes  with  n 
land-use  activities.  These  data  demonstrated  almoi 
exclusive  atmospheric  inputs  and  an  internal  depc 
sition  regulated  by  the  organic  fractionation  an 
the  grain-size  distribution  in  the  sediments.  Prelim 
nary  speciation  experiments  showed  minor  losss 
of  lead-210  through  enhanced  dissolution  of  fulvi 
compounds  at  acid  conditions  (hydrogen  ion  coi 
centration  greater  than  or  equal  to  4).  The  sed 
ment  accumulation  rates  (constant  rate  of  unsu; 
ported  lead-210  supply  (CRS)  model)  of  the  lak« 
gradually  increased,  by  at  least  a  factor  of  threi 
over  the  past  century  although  lead-210  parametei 
did  not  show  any  strong  signs  of  enhanced  lane 
use  activities.  This  is  perhaps  caused  by  moi 
efficient  preservation  of  the  sediments  throug 
humic  precipitation  under  more  acid  condition 
(Author's  abstract) 
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DIATOM  COMMUNTnES-THEIR  RESPONS 
TO  CHANGES  IN  ACTDITY. 
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fig,  18  ref. 

Descriptors:  'Acid  rain  effects,  'Diatoms,  *Lak 
acidification,  'Limnology,  'Population  dynamic 
'Species  composition,  Acid  rain,  Aquatic  enviroi 
ment,  Calcium,  Ecosystems,  Hydrogen  ion  concei 
tration,  Path  of  pollutants,  Sample  preparatioi 
Seasonal  variation,  Wales. 

The  non-planktonic  habitats  of  some  Welsh  lak< 
were  studied  to  determine  the  composition  of  tl 
diatom  component  in  each,  the  seasonality  of  tl 
diatoms,  discreteness  or  otherwise  of  each  commi 
nity,  and  the  relation  of  each  community  to  tl 
mean  pH  of  the  water  of  the  lakes.  Epipelic  san 
pies  were  obtained  without  contaminants  by  usin 
appropriate  sampling  techniques  that  remove  onl 
the  live  cells,  that  is,  by  harvesting  live  cells  o 
cover  glasses  placed  on  sediment  surfaces.  Tl 
lakes  samples  fell  into  two  discrete  groups  whe 
the  epilithic  populations  were  tabulated:  the  om 
with  Eunotia  incisa-Tabellaria-flocculata  sensu  lal 
dominant  and  those  with  Achnanthes  minutissin 
dominant.  The  distinction  is  clearly  related  to  h; 
drogen  ion  concentration-calcium  ion  conductivil 
levels:  low  in  the  former,  high  in  the  latter.  (Brui 
one-PTT) 
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ECOPHYSIOLOGY  OF  EPnJTHIC  DIATOI 
COMMUNITIES  OF  ACID  LAKES  IN  GALLC 
WAY,  SOUTHWEST  SCOTLAND. 

Hatfield  Polytechnic  (England).  Div.  of  Enviroi 

mental  and  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08100 


DIATOM   QUALnY   CONTROL   AND   DAT 
HANDLING. 

University  Coll.,   London  (England).   Palaeoec< 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2H. 
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DIATOMS  AND  PH  RECONSTRUCTION. 

Bergen  Univ.  (Norway).  Botanical  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
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DISSOLVED  ORGANIC  CARBON  RECOP 
STRUCTIONS  FROM  DIATOM  ASSE1V 
BLAGES  IN  PIRLA  PROJECT  LAKES,  NORT1 
AMERICA. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Bio 

ogy. 

For  primary  bibliographic  entry  .   .  ~~  ild  2H. 
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RECENT  ACIDIFICATION  AND  CHANGES  IN 
THE  SUBFOSSIL  CHRYSOPHYTE  FLORA  OF 
LAKES  IN  SWEDEN,  NORWAY  AND  SCOT- 
LAND. 

Lund  Univ.  (Sweden).  Inst,  of  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 
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MIDGE  FAUNA  DEVELOPMENT  IN  ACIDI- 
FIED LAKES  IN  NORTHERN  EUROPE. 

National  Swedish  Environment  Protection  Board, 

Solna. 

For  primary  bibliographic  entry  see  Field  2H. 
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RECENT  LAKE  ACIDIFICATION  AND  CLA- 
DOCERAN  DYNAMICS:  SURFACE  SEDIMENT 
AND  CORE  ANALYSES  FROM  LAKES  IN 
NORWAY,  SCOTLAND  AND  SWEDEN. 

Oslo  Univ.  (Norway).  Biologi.sk  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
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SEDIMENT  CHEMISTRY  AND  ATMOSPHER- 
IC CONTAMINATION. 

Ulster  Univ.,  Coleraine  (Northern  Ireland).  Lim- 
nology Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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LAKE  SEDIMENT  MAGNETISM  AND  ATMOS- 
PHERIC DEPOSITION. 
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For  primary  bibliographic  entry  see  Field  5B. 
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RECORD   OF  ATMOSPHERIC   DEPOSITION 
ON  A  RAINWATER-DEPENDENT  PEATLAND. 
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Biological  Sciences. 
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CAUSES  OF  LAKE  ACIDIFICATION,  WITH 
SPECIAL  REFERENCE  TO  THE  ROLE  OF 
ACID  DEPOSITION. 

University  Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08111 


DEVOKE  WATER  AND  LOCH  SIONASCAIG: 
RECENT  ENVIRONMENTAL  CHANGES  AND 
THE  POST-GLACIAL  OVERVIEW. 

Freshwater    Biological    Association,    Ambleside 

(England).  Windermere  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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12,600  YEAR  PERSPECTIVE  OF  THE  ACIDIFI- 
CATION OF  LILLA  ORESJON,  SOUTHWEST 
SWEDEN. 

Umea     Univ.     (Sweden).     Dept.     of    Ecological 
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For  primary  bibliographic  entry  see  Field  5B. 
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SIGNIFICANCE  OF  LAND-USE  AND  LAND- 
MANAGEMENT  CHANGE  IN  THE  ACIDIFI- 
CATION OF  LAKES  IN  SCOTLAND  AND 
NORWAY:  AN  ASSESSMENT  UTILIZING 
DOCUMENTARY  SOURCES  AND  POLLEN 
ANALYSIS. 

University  Coll.,  London  (England).  Palaeoeco- 
logy  Research  Unit. 


For  primary  bibliographic  entry  see  Field  2H. 
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LAND-USE  CHANGE  AND  LAKE  ACIDIFICA- 
TION: IRON  AGE  DE-SETTLEMENT  IN 
NORTHERN  SWEDEN  AS  A  PRE-INDUSTRI- 
AL  ANALOGUE. 
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For  primary  bibliographic  entry  see  Field  2H. 
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AFFORESTATION  AND  LAKE  ACIDIFICA- 
TION: A  COMPARISON  OF  FOUR  SITES  IN 
SCOTLAND. 
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fig,  1  tab,  10  ref. 

Descriptors:  *Acid  rain  effects,  *Lake  acidifica- 
tion, 'Paleolimnology,  'Scotland,  'Vegetation  ef- 
fects, Acid  rain,  Afforestation,  Air  pollution,  Dia- 
toms, Forest  growth,  Forest  watersheds,  Path  of 
pollutants. 

Paleolimnological  techniques  including  diatom 
analysis  were  used  to  examine  the  acidification  and 
atmospheric  contamination  histories  of  four  lakes 
(Loch  Chon,  Loch  Doilet,  Loch  Tinker,  and 
Lochan  Dubh)  in  Scotland.  Results  from  an  affor- 
ested and  a  moorland  (control)  site  in  a  region  of 
high  acid  deposition  are  compared  with  results 
from  two  similar  sites  in  an  area  receiving  lower 
acid  deposition  levels.  Results  show  that  afforesta- 
tion of  a  catchment  in  the  higher  acid  deposition 
area  has  increased  the  rate  of  lake  acidification. 
There  is  no  evidence  for  acidification  as  a  result  of 
forest  growth  alone  in  the  area  of  lower  acid 
deposition.  (Author's  abstract) 
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PALAEOLIMNOLOGICAL  CHANGES  RELAT- 
ED TO  ACID  DEPOSITION  AND  LAND-USE 
IN  THE  CATCHMENTS  OF  TWO  NORWE- 
GIAN SOFT- WATER  LAKES. 

National  Swedish  Environment  Protection  Board, 

Solna. 

F.  Berge,  Y.  W.  Brodin,  G.  Cronberg,  F.  El- 

Daoushy,  and  H.  I.  Hoeg. 
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London.  Series  B.  Biological  Sciences  PTRBAE, 
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fig,  8  ref. 

Descriptors:  *Acid  lakes,  *Acid  rain  effects,  *Air 
pollution  effects,  *Land  use,  'Norway,  'Paleolim- 
nology,  Acid  rain,  Air  pollution,  Chironomids, 
Chrysophyta,  Cladocerans,  Diatoms,  History,  Hy- 
drogen ion  concentration,  Lake  acidification, 
Midges,  Nitrogen  compounds,  Palynology,  Partic- 
ulate matter,  Path  of  pollutants,  Pollen  analysis, 
Polycyclic  aromatic  hydrocarbons,  Royrtjorna, 
Species  composition,  Sulfur  compounds,  Trace 
metals,  Verevatn,  Waterfleas. 

The  recent  hydrogen  ion  concentration  of  two 
lakes  with  similar  catchments,  one  (Verevatn)  sub- 
jected to  high  and  the  other  (Royrtjorna)  to  low 
deposition  of  sulfur  and  nitrogen  compounds  was 
reconstructed  and  their  histories  were  compared  in 
relation  to  acid  deposition  and  land-use.  Sediment 
concentrations  of  carbonaceous  particles,  trace 
metals,  polycyclic  aromatic  hydrocarbons  and 
sulfur  were  recorded  to  assess  the  timing  and  mag- 
nitude of  the  deposition  of  airborne  pollutants. 
Pollen  analysis  and  documentary  research  were 
employed  to  study  shifts  in  land-use.  Analyses  of 
sedimentary  remains  of  chironomids,  cladocerans, 
chrysophytes,  and  diatoms  were  used  to  document 
changes  in  lake  acidity  and  lake  history.  At  the  site 
with  low  acid  deposition,  inferred  hydrogen  ion 
concentration  has  oscillated  between  5.6  and  5.9 
and  there  is  little  evidence  of  atmospheric  contami- 
nation. At  the  site  with  high  acid  deposition,  many 
centuries  of  stability  are  followed  by  a  rapid  acidi- 


fication from  hydrogen  ion  concentration  around  5 
in  1900  to  the  present  (1986)  level  of  4.4.  In  Vere- 
vatn, the  sedimentary  record  indicates  a  close  con- 
nection between  acid  deposition  and  recent  lake 
acidification.  (Brunone-PTT) 
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RECENT  ACIDIFICATION  AND  BIOLOGICAL 
CHANGES  IN  LILLA  ORESJON,  SOUTHWEST 
SWEDEN,  AND  THE  RELATION  TO  ATMOS- 
PHERIC POLLUTION  AND  LAND-USE  HIS- 
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Umea  Univ.  (Sweden).  Dept.  of  Ecological 
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Philosophical  Transaction  of  the  Royal  Society  of 
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fig,  14  ref. 

Descriptors:  *Acid  rain,  *Air  pollution,  *Diatoms, 
*Lake  acidification,  'Land  use,  *Paleolimnology, 
•Sweden,  *Water  pollution  effects,  Chironomids, 
Chrysophyta,  Cladocerans,  Copper,  Ecosystems, 
Hydrogen  ion  concentration,  Lilla  Oresjon,  Partic- 
ulate matter,  Path  of  pollutants,  Polycyclic  aromat- 
ic hydrocarbons,  Sediment  analysis,  Species  com- 
position, Sulfur,  Water  quality  trends,  Zinc. 

Paleolimnological  techniques  were  used  to  study 
the  recent  acidification  history  of  Lilla  Oresjon  in 
southwest  Sweden,  and  its  relation  to  the  deposi- 
tion of  airborne  pollutants  and  land-use.  The  sedi- 
ment analyses  suggest  that  water  quality  began  to 
deteriorate  at  the  beginning  of  the  twentieth  centu- 
ry and  resulted  in  an  acute  acidification  phase  in 
the  1960s.  An  indifferent  (circumneutral)  diatom 
flora  with  some  planktonic  taxa  was  replaced  by  a 
non-planktonic  acidophilus  and  acidobiontic 
flora;  diatom  inferred  hydrogen  ion  concentrations 
decreased  from  6. 1  in  the  nineteenth  century  to  the 
present  value  of  about  4.6.  The  history  of  acidifica- 
tion and  of  major  biological  change  is  reinforced 
by  the  analyses  of  chrysophyte  scales  and  clado- 
cera  and  chironomid  remains,  which  show  that 
alterations  of  species  composition  and  an  impover- 
ishment of  faunal  communities  took  place.  There  is 
close  stratigraphic  agreement  between  these  bio- 
logical changes  and  indicators  of  the  deposition  of 
atmospheric  pollutants.  The  concentration  of  lead, 
zinc,  copper,  and  sulfur  increased  from  the  begin- 
ning of  the  nineteenth  century  to  peak  values 
during  the  1960s  and  1970s.  Spheroidal  carbona- 
ceous particles,  polycyclic  aromatic  hydrocarbons 
and  'hard'  isothermal  remanence,  indicative  of  oil 
and  coal  combustion,  peaked  during  the  1970s  and 
1980s,  respectively.  The  increased  deposition  of 
airborne  pollutants  from  fossil  fuel  combustion  and 
industrial  processes  may  be  the  main  cause  of  the 
acidification  of  the  lake.  (Author's  abstract) 
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RECENT  PALAEOLIMNOLOGY  OF  TWO 
SITES  WITH  CONTRASTING  ACID-DEPOSI- 
TION HISTORIES. 

University  Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2H. 
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ALKALINITY  AND  PH  OF  THREE  LAKES  IN 
NORTHERN  NEW  ENGLAND,  U.S.A.,  OVER 
THE  PAST  300  YEARS. 
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For  primary  bibliographic  entry  see  Field  2H. 
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LAKE  ACIDIFICATION  IN  FINLAND. 

Joensuu  Univ.  (Finland). 

For  primary  bibliographic  entry  see  Field  2H. 
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POST-1970  WATER-CHEMISTRY  CHANGES 
AND  PALAEOLIMNOLOGY  OF  SEVERAL 
ACIDIFIED  UPLAND  LAKES  IN  THE  U.K. 
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Group  5C— Effects  Of  Pollution 

University  Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08123 


MODELLING  LONG-TERM  ACIDIFICATION: 
A  COMPARISON  WITH  DIATOM  RECON- 
STRUCTIONS AND  THE  IMPLICATIONS  FOR 
REVERSIBILITY. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2H. 
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PALAEOLIMNOLOGY   AND  LAKE  ACIDIFI- 
CATION: A  SUMMARY. 

Bergen  Univ.  (Norway).  Botanical  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08125 


DRINKING  WATER  AND  HEALTH:  DISIN- 
FECTANTS AND  DISINFECTANT  BY-PROD- 
UCTS. 

National  Research  Council,  Washington,  DC.  Safe 
Drinking  Water  Committee. 

Volume  7.  National  Academy  Press,  Washington, 
DC.  1987.  207p. 

Descriptors:  *Chlorination,  *Drinking  water, 
•Water  pollution  effects,  *Water  treatment,  Alde- 
hydes, Chlorinated  hydrocarbons,  Chloroform, 
Ketones,  Mutagenicity,  Phenols,  Public  health, 
Toxicity,  Trihalomethanes. 

New  knowledge  about  disinfection  and  disinfectant 
by-products  has  led  to  changes  in  procedures  for 
disinfecting  drinking  water  in  the  6  years  since  the 
Safe  Drinking  Water  Committee  last  reviewed  the 
potential  health  effects  of  these  practices.  The  pre- 
dominant method  of  drinking  water  disinfection 
practiced  in  the  United  States  today  is  chlorina- 
tion.  Studies  of  the  toxicity  of  the  by-products  of 
disinfectants  have  focused  on  the  trihalomethanes 
(THMs),   which  are  formed  during  chlorination 
and  for  which  considerable  data  on  carcinogenicity 
have  been  developed.  The  level  of  total  THMs  in 
finished  drinking  water,  currently  regulated  at  100 
micrograms/L,   should  be  reduced.   Noting  that 
chloroform  is  the   principal  THM   produced  by 
chlorination,  the  subcommittee  found  this  level  to 
be  unsupportable  on  the  basis  of  the  risk  values  for 
chloroform  developed  in  this  review.  Other,  non- 
volatile by-products  of  chlorination  may  be  impor- 
tant in  contributing  mutagenic  properties  to  drink- 
ing water,  especially  when  the  natural  water  being 
treated   contains   high   levels   of  organic   matter. 
Short-term  animal  skin  tests,  although  not  conclu- 
sive, provide  indications  that  organic  concentrates 
from    chlorinated    water   are    tumorigenic    under 
some     experimental     conditions.     Unfortunately, 
many  by-products  of  chlorination  and  other  disin- 
fection practices  have  not  been  identified.  Conse- 
quently, the  risks  of  ingesting  cannot  be  quantified 
at  present,  but  are  potentially  high  enough  to  war- 
rant continued  efforts  to  analyze  them.  The  use  of 
alternative  methods  of  drinking  water  disinfection 
is  increasing,  largely  due  to  health  and  regulatory 
concerns  about  trihalomethanes.  Thus,  the  nature 
and   toxicity  of  the  by-products  of  some  other 
widely    used    water    treatments    (chloramination, 
ozonation,  and  chlorine  dioxide)  are  also  evaluated 
in  the  report  to  the  extent  allowed  by  available 
data.    The   subcommittee   calculated   quantitative 
risk  assessment  for  disinfectants  or  their  by-prod- 
ucts when  there  were  sufficient  data.  These  include 
four  distinct  components:  hazard  identification,  ex- 
posure assessment,  dose-response  assessment,  and 
characterization  of  human  risk  at  projected  levels 
and  patterns  of  exposure.  By-products  examined 
include:  chlorine,   chlorine  dioxide,   chloramines, 
chlorite,  chlorate,  trihalomethanes,  haloacids,  ha- 
loaldehydes,  haloketones,  haloacetonitriles,  chloro- 
picrin,  and  chlorophenols.  (Lantz-PTT) 
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Since  1977,  committees  of  the  Research  Council 
have  issued  five  volumes  of  Drinking  Water  and 
Health,  each  of  which  includes  a  review  of  toxico- 
logical  data  and  estimates  of  the  risks  associated 
with    specific    contaminants    found    in    drinking 
water.  The  most  recently  constituted  Safe  Drink- 
ing Water  Committee  conducted  the  study  report- 
ed in  this  sixth  volume  of  the  series.  Many  of  the 
principles  examined  by  the  committee  are  not  lim- 
ited to  the  exposure  of  humans  to  toxicants  in 
drinking  water.  In  addition,  discussions  of  the  basic 
principles  of  dose-response  relationships  can  be 
found  throughout  the  various  chapters.  Develop- 
mental and  reproductive  effects  are  reviewed  in 
Chapters  2  and  3.  The  temporal  relationships  be- 
tween exposure  and  effect  are  discussed  in  detail  to 
provide  a  framework  for  the  critical  examination 
of  dose-response  relationships  in  laboratory  ani- 
mals. Chapter  2  also  provides  principles  for  ex- 
trapolating from  laboratory  data  to  determine  po- 
tential  developmental   risks   in   humans.   General 
concern  has  been  raised  about  the  effect  of  chemi- 
cals on  the  reproductive  ability  of  males  and  non- 
pregnant females.   In  Chapter  3,  the  committee 
address  this  issue  in  detail.  Many  compounds  have 
been  identified  as  neurotoxicants  in  humans,  and 
there  are  a  number  of  mechanisms  whereby  chemi- 
cals exert  neurotoxic  effects.   In  Chapter  4,  the 
committee  examines  the  data  on  neurotoxicity  in 
both  humans  and  animals.  Chemical  carcinogenesis 
is  discussed  extensively  in  Chapter  5,  which  de- 
scribes the  most  useful  methods  of  short-term  as- 
sessment that  can  be  integrated  into  the  prediction 
of  carcinogenesis  in  humans.  The  committee  uses 
the  principles  described  in  Chapter  8  for  the  assess- 
ment of  risk  for  chemically   induced  cancer  in 
humans.  In  Chapter  6,  using  physiologically  and 
anatomically   based   mathematical   modeling,   the 
committee  presents  a  method  for  using  inhalation 
exposure  data  in  estimating  the  kinetics  of  exposure 
by  ingestion.  The  collection  of  human  toxicity  data 
through   epidemiological   studies   is  discussed   in 
Chapter  7,  which  focuses  on  the  reliability  of  these 
data  in  estimating  human  risks.  The  overall  theme 
of  the  volume,  relating  dose-response  relationships 
to  estimates  of  human  health  risk,  is  integrated  in 
Chapter  8,  Risk  Assessment.  Chapter  9,  is  intended 
by  the  committee  to  serve  as  an  example  of  how 
the  principles  of  toxicology  can  be  applied  to  quan- 
titative analysis  of  risks  to  humans.  Those  princi- 
ples suggested  in  the  preceding  chapters  are  ap- 
plied whenever  possible  in  assessing  the  risk  from 
14    chemical    contaminants    in    drinking    water. 
(Lantz-PTT) 
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This  is  the  ninth  volume  in  the  series  Drinking 
Water  and  Health  issued  by  the  Safe  Drinking 
Water  Committee  of  the  Board  on  Environmental 
Studies  and  Toxicology  of  the  National  Research 
Council.  It  focuses  on  two  important  current 
topics:  the  first  part  examines  the  possible  uses  of 
DNA  adducts  (addition  products)  in  risk  assess- 
ment, and  the  second  part  examines  the  issue  of 
multiple  toxic  chemicals  in  drinking  water  and  the 
assessment  of  their  health  risks.  As  described  in 
Part  1,  studies  of  DNA  have  been  rapidly  refined 
and  developed  in  the  past  few  years.  The  ability  to 
detect  ever-smaller  molecular  alterations  of  DNA 
provides  important  opportunities  for  estimating 
and  reducing  public  health  risks  associated  with 
drinking  water  contaminants,  foods,  and  work- 
place chemicals  that  bind  to  DNA  to  form  adducts. 


The  Executive  Summary  of  Part  1  summarizes  the 
findings  of  the  subcommittee.  Chapter  1  describes 
where  and  how  DNA  adducts  are  formed  and 
repaired;  what  is  known  of  their  relationship  tc 
protein  adducts  and  to  exposure  to,  and  toxic  ef- 
fects of,  contaminants;  and  some  differences  ir 
adduct  formation  between  humans  and  laboratory 
animals.  The  uses  and  limitations  of  current  tech- 
niques for  detecting  DNA  adducts  and  proteir 
adducts  and  the  outlook  for  the  application  of  the 
techniques  in  toxicity  testing,  biologic  monitoring 
and  epidemiology  are  described  in  Chapter  2 
Chapter  3  presents  the  subcommittee's  conclusion; 
and  recommendations.  Part  2  of  this  volume  ad 
dresses  mixtures  of  toxic  chemicals.  The  toxicity  o 
chemicals  is  traditionally  studied  in  terms  of  th( 
effects  of  exposure  to  single  toxic  substances 
rather  than  mixtures  of  substances.  Regulator} 
agencies  have  used  results  of  studies  of  single  toxi 
cants  to  form  procedures  for  regulating  exposure 
But  predicting  effects  of  mixtures  solely  fron 
knowledge  of  effects  of  their  components  can  bi 
erroneous.  Some  agents  interact  when  combined  t< 
produce  biologic  responses  different  from  thosi 
expected,  and  interactions  and  the  magnitude  o 
responses  might  not  be  considered  properly.  Man; 
components  of  drinking  water  produce  similar  bio 
logic  effects.  For  example,  the  volatile,  halogenat 
ed  hydrocarbons  are  known  to  form  common  me 
tabolites  in  mammalian  systems.  (Lantz-PTT) 
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Sporadic,  but  significant  research  in  water  poll 
tion  biology  occurred  well  over  a  hundred  yea 
ago  in  England,  France,  and  Germany.  The  chic 
ination  of  sewage  effluent  as  a  health  measure 
the  early  1900s,  however,  effectively  stymied  fu 
ther  growth  of  the  discipline.  It  wasn't  until  tl 
1950s  in  the  USA  that  an  awakening  of  enviro 
mental  awareness  caused  the  shift  from  a  publ 
health  to  an  ecological  perspective.  Early  inves 
gators  developed  a  four-pronged  effort  to  crea 
methodologies  for  the  interpretation  of  the  bioloj 
cal  response  to  chemical  and  physical  stimuli:  ( 
indicator  organisms;  (2)  community  structure  (< 
versity,  dominance,  etc.);  (3)  community  functi< 
(respiration  and  photosynthesis);  and  (4)  bioassi 
and  toxicity  tests.  These  methods  have  been  gent 
ally  adopted  by  consulting  firms  and  state  ai 
federal  water  pollution  control  agencies.  Tl 
manual,  therefore,  is  applications  oriented  and 
not  designed  to  serve  the  limnologist.  The  chen 
cal  and  physical  parameters  of  an  experimental  ai 
control  station  measured  in  Chapter  1  provide  t 
basis  against  which  the  biological  data,  retriev 
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Prom  the  same  stations,  in  Chapters  2,  3,  and  4  are 
:orrelated.  Two  areas  of  expertise  must  be  culti- 
vated before  this  approach  can  be  implemented. 
Chapter  2  is  devoted  to  the  acquisition  of  these 
skills:  the  identification  to  the  generic  level  of  the 
major  aquatic  invertebrate  orders  and  the  collec- 
tion of  ecologically  and  statistically  significant 
samples.  Have  addressed  community  composition 
uid  structure,  the  perspective  evolves,  in  Chapter 
i,  to  an  investigation  of  community  function.  The 
focus  is  on  net  and  primary  productivity  in  lentic 
uid  lotic  habitats.  The  bioassay  protocols  delineat- 
xl  in  the  last  chapter  (4)  provide  the  most  precise 
inswers  of  all  the  tools  in  the  pollution  biologist's 
irsenal.  However,  by  virtue  of  the  controlled  labo- 
ratory environment  demanded  by  this  approach,  it 
iffords  the  weakest  extrapolation  to  natural  com- 
munities. The  data  are  limited  to  narrow  general- 
zations  about  the  studied  life  stage  of  the  species 
:ested.  (Lantz-PTT) 
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Quantitative  structure-activity  relationships 
QSARs)  have  recently  been  extensively  used  in 
>roblems  of  chemical  risk  assessment.  The  use  of 
)SAR  studies  as  a  tool  for  predictions  of  toxic/ 
icotoxic  effects  of  chemicals  and  identification  of 
potentially  hazardous  ones  is  reviewed.  Theoreti- 
:al  issues  discussed  are:  the  philosophy  of  QSAR, 
he  conditions  that  must  be  fulfilled  for  construct- 
ng  sound  models,  and  a  strategy  to  establish  prior- 
ties  for  further  toxicological  testing.  In  a  discus- 
;ion  of  applications,  illustrations  are  reported  re- 
garding how  several  environmentally  significant 
;hemicals  are  distributed  into  chemical  classes  that 
neet  QSAR  criteria  for  modeling  and  how  QSAR 
itudies  are  carried  out.  Four  classes  of  chemicals 
ire  considered,  consisting  of  both  monofunctional 
ind  difunctional  aliphatics  and  aromatics.  The  se- 
ection  of  the  training  sets  through  a  statistical 
lesign  is  indispensable  for  constructing  models  that 
epresent  a  particular  class  of  chemicals  in  a  bal- 
inced  manner.  Examples  include  chlorinated  ali- 
rtiatics  and  aliphatic  alcohols.  (VerNooy-PTT) 
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Three  aspects  of  the  use  of  toxicity  test  data  for 
population-level  risk  assessment  were  investigated: 
(1)  the  influence  of  life  history  characteristics  on 
vulnerability  to  contaminant-induced  stress,  (2)  the 
importance  of  test  data  availability  and  (3)  the 
influence  of  exploitation  intensity.  Population-level 
effects  of  chronic  contaminant  exposure  were 
quantified  by  coupling  standard  toxicity  test  data 
to  matrix-type  population  models  derived  from 
long-term  field  studies  of  the  Gulf  of  Mexico  men- 
haden (Brevoortia  patronus)  and  Chesapeake  Bay 
striped  bass  (Morone  saxatilis)  populations.  Statisti- 
cal regressions  were  used  to  quantify  the  uncertain- 
ty inherent  in  using  test  data  ranging  from  life 
cycle  tests  to  quantitative  structure-activity  rela- 
tionships (QSARs)  to  estimate  effects  of  contami- 
nants on  the  survival  and  reproduction  parameters 
of  the  population  models.  Because  of  differences  in 
life  history,  it  was  found  that  menhaden  and 
striped  bass  differ  in  terms  of  their  capacity  to 
sustain  the  same  level  of  contaminant-induced  mor- 
tality. Changes  in  exploitation  intensity  affect  the 
responses  of  both  populations  to  the  same  level  of 
additional  contaminant-induced  mortality.  Howev- 
er, the  quantitative  effects  of  both  factors  are  negli- 
gible compared  to  the  uncertainty  introduced  by 
estimating  long-term  effects  from  short-term  tests 
or  QSARs.  Results  suggest  that  consideration  of 
life  history  may  be  important  primarily  for  site- 
specific  assessments.  For  screening-level  assess- 
ments, the  substantial  differences  in  uncertainty 
associated  with  different  types  of  test  data  are  of 
much  greater  concern.  (Author's  abstract) 
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Toxicity  of  sediment  pore  water  from  13  sites  in 
the  lower  Fox  River/Green  Bay  watershed  was 
assessed  using  a  number  of  test  species.  Sediment 
pore  water  from  the  10  lower  Fox  River  sites 
exhibited  acute  toxicity  to  fathead  minnow  (Pime- 
phales  promelas),  with  96-hour  LC50s  ranging 
from  17.4  to  40.6%  pore  water  and  Ceriodaphnia 
dubia,  with  48-hour  LC50s  of  39.7  to  >  100% 
pore  water.  Pore  water  samples  from  all  13  sites 
were  chronically  toxic  to  C.  dubia;  168  hour 
LC50s  ranged  from  29.3  to  86.5%  pore  water. 
Sediment  pore  water  from  seven  of  the  sampling 
sites  was  toxic  to  Selenastrum  capricornutum  (168- 
hour  LC50s  from  52.8  to  >  100%  pore  water),  but 
none  of  the  samples  were  toxic  to  Photobacterium 
phosphoreum.  Toxicity  characterization,  identifi- 
cation and  confirmation  procedures  indicated  that 
a  significant  amount  of  the  acute  toxicity  of  the 
pore  water  to  fathead  minnows  and  C.  dubia  was 
due  to  ammonia.  The  identification  of  ammonia,  a 
naturally  occurring  compound  in  sediments,  as  a 
potentially  important  sediment-associated  toxicant 
has  implications  for  sediment  toxicity  assessment 
and  control,  not  only  in  the  Fox  River  and  Green 
Bay,  but  in  other  freshwater  and  marine  systems  as 
well.  (Author's  abstract) 
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High  concentrations  of  boron  (B)  have  been  associ- 
ated with  irrigation  drainwater  and  aquatic  plants 
consumed  by  waterfowl.  Day-old  mallard  (Anas 
platyrhynchos)  ducklings  received  an  untreated 
diet  (controls)  or  diets  containing  100,  400,  or  1600 
ppm  B  as  boric  acid.  Survival,  growth  and  food 
consumption  were  measured  for  10  weeks.  At  ter- 
mination, blood  and  tissue  samples  were  collected 
for  biochemical  assays  and  histological  examina- 
tion. The  highest  dietary  concentration  of  B  caused 
10%  mortality  and  decreased  overall  growth  and 
the  rate  of  growth  (sexes  combined),  whereas 
lower  concentrations  of  B  altered  growth  only  in 
females.  Food  consumption  was  lower  during  the 
first  3  weeks  in  the  1600  ppm  group  compared  to 
controls.  Hematocrit  and  hemoglobin  were  lower 
and  plasma  calcium  concentration  higher  in  the 
1600  ppm  group  compared  to  controls.  Plasma 
triglyceride  concentration  was  elevated  in  all  B- 
treated  groups.  Brain  B  concentration  increased  to 
25  times  that  of  controls  in  the  1600  ppm  group. 
Boron  accumulated  less  in  the  liver  than  in  the 
brain  but  resulted  in  an  initial  elevation  of  hepatic 
glutathione.  These  findings,  in  combination  with 
altered  duckling  behavior,  suggest  that  concentra- 
tions of  B  occurring  in  aquatic  plants  could  ad- 
versely affect  normal  duckling  development.  (Au- 
thor's abstract) 
W90-08245 


TOXICTTY  OF  ORGANIC  SELENIUM  IN  THE 
DIET  TO  CHINOOK  SALMON. 

National  Fisheries  Contaminant  Research  Center, 

Yankton,  SD.  Field  Research  Station. 

S.  J.  Hamilton,  K.  J.  Buhl,  N.  L.  Faerber,  R.  H. 

Wiedmeyer,  and  F.  A.  Bullard. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  9,  No.  3,  p  347-358,  1990.  8  tab,  45 

ref. 

Descriptors:  'Organometals,  'Salmon,  'Selenium, 
♦Toxicity,  'Water  pollution  effects,  Bioaccumula- 
tion,  Bioassay,  Drainage  water,  Fish  diets,  Fish 
growth,  Sublethal  effects,  Survival,  Trace  metals. 

The  toxicity  of  two  organoselenium  diets  was  eval- 
uated in  90  to  120  day  partial  life  cycle  tests  with 
two  life  stages  of  chinook  salmon  (Oncorhynchus 
tshawytscha  Walbaum).  One  of  the  diets  contained 
fish  meal  made  from  high-selenium  mosquitofish 
(Gambusia  affinis  Baird  and  Girard)  collected  from 
the  selenium-laden  San  Luis  Drain,  CA  (here 
termed  SLD  diet)  and  the  other  contained  meal 
made  from  low-selenium  mosquitofish  (collected 
from  a  reference  site)  fortified  with  selenomethion- 
ine. A  90-day  study  was  conducted  with  swim-up 
larvae  in  a  water-simulating  dilution  of  San  Luis 
Drain  water  in  a  standardized  fresh  water;  and  a 
120-day  study  was  conducted  with  fingerlings  70- 
mm  long  in  a  water  of  similar  quality  but  prepared 
with  a  standardized  brackish  water.  After  90  days 
of  exposure  in  the  freshwater  study,  survival  was 
reduced  in  fish  fed  >  or  =  9.6  micrograms  Se/g 
of  either  diet,  and  growth  was  reduced  in  fish  fed 
>  or  =  5.3  micrograms  Se/g  of  SLD  diet  or  >  or 
=  18.2  micrograms  Se/g  of  selenomethionine  diet. 
Reduced  fish  growth,  whole-body  concentrations 
of  selenium  and  survival  were  strongly  correlated 
to  concentrations  of  selenium  in  both  diets.  After 
120  d  of  exposure  in  the  brackish-water  study, 
survival  was  unaffected  but  growth  was  reduced  in 
fish  fed  >  or  =  18.2  micrograms  Se/g  of  SLD 
diet  or  34.5  micrograms  Se/g  of  selenomethionine 
diet.  After  120  days  of  dietary  exposure,  survival 
during  a  10  day  seawater  challenge  test  was  re- 
duced in  fish  fed  35.4  micrograms  Se/g  of  either 
diet.  In  this  second  dietary  study,  concentration- 
response  relations  were  observed  in  both  dietary 
treatments  between  the  dietary  concentrations  of 
selenium  and  all  three  characteristics-fish  growth, 
whole  body  concentrations  of  selenium  and  surviv- 
al in  seawater.  (Author's  abstract) 
W90-08246 
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Group  5C— Effects  Of  Pollution 

CHRONIC  TRIBUTYLTTN  TOXICITY  EXPERI- 
MENTS WITH  THE  CHESAPEAKE  BAY  CO- 
PEPOD,  ACARTIA  TONSA. 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

S.  J.  Bushong,  M.  C.  Ziegenfuss,  M.  A.  Unger,  and 

L.  W.  Hall. 

Environmental      Toxicology       and       Chemistry 

ETOCDK,  Vol.  9,  No.  3,  p  359-366,  1990.  3  tab,  40 

ref.  Navy  contract  NO0O39-87-C-5301. 

Descriptors:  *Antifoulants,  'Chesapeake  Bay, 
•Chronic  toxicity,  •Copepods,  'Organometals, 
•Organotin  compounds,  *Tin,  'Toxicity,  *Water 
pollution  effects,  Bioassay,  Mortality,  Path  of  pol- 
lutants, Survival. 

Repeated  chronic  toxicity  experiments  were  con- 
ducted with  the  Chesapeake  Bay  zooplankter 
Acartia  tonsa  to  evaluate  its  sensitivity  to  tributyl- 
tin  (TBT).  Experiments  were  initiated  with  A. 
tonsa  nauplii  less  than  48  hours  old.  All  tests  were 
conducted  with  continuous-flow  conditions  and 
measured  TBT  concentrations.  Results  from  a  9- 
day  range  finding  experiment  and  two  6-day 
chronic  experiments  are  presented.  TBT  test  con- 
centrations were  maintained  with  minimal  fluctua- 
tions over  time  and  toxicity  results  were  similar  in 
the  repeated  chronic  experiments.  The  range-find- 
ing experiment  demonstrated  severe  reductions  in 
survival  of  A.  tonsa  at  the  lowest  measured  con- 
centrations (0.029  micrograms  TBT/L).  In  the  6- 
day  experiments,  0.023  and  0.024  micrograms 
TBT/L  were  the  lowest  measured  TBT  concentra- 
tions to  significantly  reduce  survival  relative  to  the 
controls  (i.e.,  lowest  observed  effect  concentration 
(LOEC)).  No  observed  effect  concentrations 
(NOEC)  measured  at  0.012  and  0.010  micrograms 
TBT/L  were  used  to  calculate  chronic  values  of 
0.016  and  0.017  micrograms  TBT/L  for  these  two 
experiments.  A.  tonsa  nauplii  are  very  sensitive  to 
TBT  relative  to  other  estuarine  organisms.  These 
toxicity  data  are  environmentally  relevant  since 
TBT  concentrations  exceeding  the  chronic  value 
for  A.  tonsa  have  been  reported  from  numerous 
locations  in  Chesapeake  Bay.  (Author's  abstract) 
W90-08247 


tively,  of  the  total  variance  in  the  chemical  data. 
Analysis  showed  that  C.  dubia  survival  was  linked 
to  axis  II  (p  =  0.001)  but  not  to  axis  I  (p  =  0.010). 
C.  dubia  fecundity  was  linked  significantly  to  both 
(p  =  0.011  and  p  =  0.019  for  axes  I  and  II, 
respectively).  Neither  survival  nor  growth  of  P. 
promelas  was  linked  statistically  to  either  axis. 
Occurrence-frequency  distributions  for  TRC 
showed  that  concentrations  high  enough  to  kill 
were  exceeded,  on  average,  twice  monthly  at  sites 
where  survival  of  C.  dubia  and  P.  promelas  was 
low.  Thus,  TRC,  which  enters  ORNL  streams 
primarily  as  drinking  water  used  in  once-through 
cooling  systems,  was  implicated  as  a  toxicant  gov- 
erning toxicity  test  outcomes.  (Author's  abstract) 
W90-08248 


AMBIENT  TOXICITY  DYNAMICS:  ASSESS- 
MENTS USING  CERIODAPHNIA  DUBIA  AND 
FATHEAD  MINNOW  (PIMEPHALES  PROME- 
LAS) LARVAE  IN  SHORT-TERM  TESTS. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

A.  J.  Stewart,  L.  A.  Kszos,  B.  C.  Harvey,  L.  F. 
Wicker,  and  G.  J.  Haynes. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  9,  No.  3,  p  367-379,  1990.  7  tab,  8 
fig,  16  ref.  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  'Chlorine,  'Daphnia,  'Minnow, 
•Toxicity,  'Water  pollution  effects,  Bioassay, 
Chemical  analysis,  Cooling  water,  Correlation 
analysis,  Effluents,  Larvae,  Mortality,  Stream  pol- 
lution, Survival. 

Seven-day  static  renewal  tests  with  fathead 
minnow  larvae  (Pimephales  promelas)  and  Cerio- 
daphnia  dubia  were  conducted  monthly  and  results 
were  used  to  assess  spatiotemporal  patterns  in  tox- 
icity at  15  sites  in  5  streams  that  receive  discharges 
from  the  Oak  Ridge  National  Laboratory  (ORNL). 
The  stream  water  samples  were  also  analyzed  for 
pH,  conductivity,  alkalinity,  hardness  and  total 
residual  chlorine  (TRC).  Relationships  between 
the  ambient  toxicity  test  results  and  the  chemical 
data  were  evaluated  by  (1)  examining  correlations 
between  the  two  data  sets  across  all  site-test  combi- 
nations and  (2)  principal  components  analyses 
(PCA).  Growth  and  fecundity  differed  little  from 
site  to  site,  but  survival  varied  greatly  from  test  to 
test  at  some  sites.  Mean  survival  and  its  site-specif- 
ic coefficient  of  variation  were  inversely  related 
both  for  C.  dubia  and  P.  promelas  (r  =  -0.857  and  - 
0.810,  respectively).  Mortality  patterns  for  both 
test  species  suggested  that  episodic  events  con- 
trolled overall  patterns  in  ambient  toxicity,  and  the 
C.  dubia  test  appeared  to  be  more  sensitive  than 
the  P.  promelas  test.  PCA  identified  two  water 
quality  factors  (axis  I,  associated  with  hardness- 
conductivity,  and  axis  II,  strongly  associated  with 
TRC)  that  accounted  for  60.5  and  17.6%,  respec- 


EFFECT  OF  SEDIMENT  TEST  VARIABLES  ON 
SELENIUM  TOXICITY  TO  DAPHNIA 
MAGNA.  ,     . 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Biologi- 

Ceil  Sciences 

B.  L.  Stemmer,  G.  A.  Burton,  and  S.  Leibfritz- 

Frederick. 

Environmental      Toxicology       and      Chemistry 

ETOCDK,  Vol.  9,  No.  3,  p  381-389,  1990.  7  tab,  46 

ref. 

Descriptors:  'Bioassay,  'Daphnia,  'Sediment  con- 
tamination, 'Selenium,  'Testing  procedures,  'Tox- 
icity, 'Water  pollution  effects,  Heavy  metals, 
Lethal  limit,  Median  tolerance  limit,  Mortality, 
Path  of  pollutants. 

The  effects  of  three  test  method  variables  (spiking 
method,  sediment  storage  and  sediment:water 
ratio)  on  solid-phase  sediment  toxicity  of  selenite- 
spiked  sediments  were  investigated  using  Daphnia 
magna  48-hour  acute  exposures.  Spiking  methods 
compared  stirring  and  shaking  of  selenite  with 
sediments  followed  by  toxicity  testing  from  4  to  72 
hours.  The  two  methods  produced  similar  LC50 
values;  however,  significant  toxicity  changes  oc- 
curred over  time.  The  effect  of  mixing  spiked 
sediments  from  0.5  to  48  hours  showed  decreased 
toxicity  after  24  and  48  hours  of  shaking.  Storage 
of  selenite-spiked  sediments  at  4  and  25  C  revealed 
significant  differences  in  LC50  values  between 
storage  temperatures  and  with  time  of  storage. 
Toxicity  tended  to  decrease  faster  in  sediments 
stored  at  25  C.  Sediment:water  comparisons  varied 
the  volume  of  sediment  and  water  used  in  test 
beakers  and  the  sediment  surface  area.  In  general, 
only  extreme  sediment:water  ratios  affected  surviv- 
al. Varying  the  sediment  surface  area  while  main- 
taining a  constant  1:4  ratio  did  not  alter  survival. 
An  increased  surface  area  and  a  decreased 
sediment:water  ratio  (1:8)  decreased  survival.  (Au- 
thor's abstract) 
W90-08249 

LONG-TERM  MONITORING  OF  THE  EF- 
FECTS OF  TREATED  SEWAGE  EFFLUENT  ON 
THE  INTERTTDAL  MACROALGAL  COMMU- 
NITY NEAR  CAPE  SCHANCK,  VICTORIA, 
AUSTRALIA. 

Melbourne    and    Metropolitan    Board    of  Works 
(Australia).  Environmental  Services  Section. 
V.  B.  Brown,  S.  A.  Davies,  and  R.  N.  Synnot. 
Botanica  Marina  BOTNA7,  Vol.  33,  No.  1,  p  85- 
98,  January  1990.  9  fig,  1  tab,  23  ref. 

Descriptors:  'Algae,  'Algal  growth,  'Intertidal 
areas,  'Water  pollution  effects,  Australia,  Outfall, 
Stratification,  Wastewater  pollution,  Wave  action. 

The  effects  of  the  discharge  of  secondary-treated 
sewage  effluent  on  intertidal  macroalgae  were  as- 
sessed over  an  eight  year  period  from  1980  to  1988. 
A  number  of  sites  at  varying  distances  from  the 
outfall  were  monitored  and  the  results  compared 
with  a  previous  study  carried  out  in  1975-6  before 
and  after  discharge  commenced.  In  the  present 
study,  fewer  species  were  recorded  at  sites  close  to 
the  outfall  than  at  more  distant  sites,  and  loss  or 
reduction  of  the  canopy-forming  brown  alga  Hor- 
mosira  banksii  resulted  in  a  community  with  less 
vertical  stratification  near  the  outfall.  The  ob- 
served changes  in  macroalgal  communities  were 
consistent  with  the  effluent  being  transported  in  a 
southeasterly  direction  along  the  coast,  with  sites 


near  and  southeast  of  the  outfall  affected  and 
northwestern  sites  apparently  unaffected.  Cluster 
analyses  were  useful  in  assessing  the  changing  rela- 
tionships between  site  areas  over  time.  Factors 
believed  to  be  important  in  structuring  the  algal 
communities  include  distance  and  direction  from 
the  outfall,  direct  effects  of  effluent  on  both  plants 
and  animals,  height  of  the  site  area  relative  to  the 
low  water  mark,  exposure  to  wave  action,  abun- 
dance of  certain  animals  which  can  displace  the 
algae,  grazing  effects  of  intertidal  invertebrates  and 
fish,  and  climatic  variations.  Continued  effluent 
discharge  during  the  present  study  probably  result- 
ed in  a  further  reduction  in  large  brown  algae  at 
the  Cape  Schanck  site,  and  a  gradual  reduction  in 
the  abundance  of  epilithic  algal  turfs  at  the  efflu- 
ent-affected sites.  However,  the  relative  abundance 
of  species  in  epilithic  turf  communities  at  effluent- 
affected  sites  remained  fairly  stable  over  the  study 
period.  (Author's  abstract) 
W90-08263 

SAPROBIC  CLASSmCATION  OF  A  HIGHLY- 
CONTAMINATED  CUBAN  ESTUARY  (CLASSI- 
FICACION  SAPROBIOTICA  DE  UN  ES- 
TUARIO  CUBANO  ALTAMENTE  CONTAMIN- 
ADO). 

Universidad  de  la  Habana  (Cuba).  Dept.  de  Zoolo- 
gia. 

P.  A.  Diaz  Perez,  and  A.  Montoto  Lima. 
Revista    de    Investigaciones    Marines    RIMAD2, 
Vol.  10,  No.  1,  p  89-98,  1989.  2  fig,  2  tab,  22  ref. 
English  summary. 

Descriptors:  'Cuba,  'Pollution  index,  'Water  pol- 
lution  effects,    Biodegradation,   Coliforms,    Estu- 


The  composition  of  protozoan  fauna  and  some 
chemical,  bacteriological  and  ecological  facton 
were  determined  during  ten  months  in  four  stations 
located  in  the  polluted  Almendares  River  estuary 
along  the  northern  coast  of  Havana  City.  Th< 
saprobic  classification  for  the  thalassogenic  brack 
ish  waters  during  high  tide  was  estimated  betweei 
polysaprobic  and  isosaprobic  levels,  designating  ai 
anaerobic  ecosystem  with  very  concentrated  wast< 
waters  undergoing  microbial  decomposition  an< 
showing  few  vegetative  organisms  and  acute  toxic 
ity.  The  calculated  index  S  was  related  to  BOD 
number  of  coliform  and  BOD/S  and  coli/100.! 
indices  with  similar  results.  This  was  the  first  timi 
that  the  saprobity  system,  widely  used  in  man; 
European  countries  and  North  America,  was  ap 
plied  for  the  ecological  evaluation  of  a  Cubai 
locality.  (Author's  abstract) 
W90-08282 


HEALTH  EFFECTS  OF  A  THORIUM  WAST1 
DISPOSAL  SITE. 

New  Jersey  Medical  School,  Newark.  Dept.  c 
Preventive  Medicine  and  Community  Health. 
G.  R.  Najem,  and  L.  K.  Voyce. 
American   Journal   of  Public   Health   AJHEA/ 
Vol.  80,  No.  4,  p  478-480,  April  1990.  3  tab,  14  re 

Descriptors:  'Path  of  pollutants,  'Public  healtl 
'Radioactive  waste  disposal,  'Radioactivity  e 
fects,  'Thorium,  'Waste  dumps,  'Water  pollutio 
effects,  Case  studies,  Human  diseases,  New  Jerse; 
Population  exposure,  Radium,  Risk  assessmen 
Soil  contamination,  Stream  pollution,  Teratogen 
effects,  Uranium. 

The  effects  of  residing  in  the  vicinity  of  a  thoriui 
waste  disposal  site  were  examined  in  a  case-contn 
study  of  112  households.  The  site  was  located  c 
6.5  acres  in  Wayne,  New  Jersey.  Soil  sampli 
revealed  thorium-232,  radium-238,  and  uraniui 
238  in  the  contaminated  regions.  Water  sampl 
from  Sheffield  Brook  and  the  drainage  ditc 
showed  mainly  alpha  and  beta  activity.  The  e 
posed  population  included  76  households  with 
three  blocks  adjoining  contaminated  areas,  whi 
the  unexposed  group  included  all  houses  locate 
nine  and  ten  blocks  distant  from  the  contaminate 
areas.  Medical  data  were  collected  by  interview 
and  relative  risk  ratios  of  diseases  and  adverse  bir 
outcomes  were  calculated.  A  higher  prevalence 
birth  defects,  relative  risk  ratio  2.1,  and  liver  d 
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s,  relative  risk  ratio  2.3,  was  found  among  the 
>sed  than  the  unexposed  group.  The  small 
ber  of  study  participants  and  wide  confidence 
■vals  precluded  drawing  definite  conclusions 
1  the  data.  (MacKeen-PTT) 
1-08283 


iLUATION    of    joint    toxicity    of 

.ORINE  AND  AMMONIA  TO  AQUATIC 
•IMUNITIES. 

;inia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 

;.  Center  for  Environmental  and  Hazardous 

srial  Studies. 

urns,  B.  R.  Niederlehner,  and  J.  R.  Pratt. 

atic  Toxicology  AQTODG,  Vol.  16,  No.  2,  p 

DO,  March  1990.  2  fig,  6  tab,  35  ref.  USAF 

it  85-0324. 

;riptors:  "Ammonia,  'Aquatic  life,  "Chlorine, 
iphyton,  "Species  diversity,  "Synergistic  ef- 
,,  "Toxicity,  "Water  pollution  effects,  Algae, 
ibolism,  Path  of  pollutants,  Ponds,  Protozoa, 
ression  analysis. 

phytic  communities  on  artificial  substrates 
:  exposed  to  chlorine  and  ammonia,  alone  and 
ombinations.  The  species  richness  of  proto- 
s  decreased  with  increasing  toxicant  concen- 
sns.  Species  richness  was  reduced  by  20%  in 
nicrograms  per  liter  (microg/L)  chlorine,  15.4 
og/L  un-ionized  ammonia,  and  a  combination 
2  microg/L  chlorine  and  16.8  microg/L  am- 
ia.  Interaction  between  toxicants  was  signifi- 
and  effects  of  mixtures  were  less  than  addi- 
especially  at  higher  concentrations.  Multiple 
sssion  was  used  to  determine  a  response  sur- 
model  accounting  for  73.4%  of  the  variation 
tecies  richness.  Algal  biomass  and  community 
ibolism  measures  were  less  sensitive  to  stress 
showed  different  patterns  of  joint  action.  (Au- 
's  abstract) 
t-08284 


RPHOMETRIC  ANALYSIS  OF  PHOS- 
kTE  AND  CHROMIUM  INTERACTIONS  IN 
LOTELLA  MENEGHINIANA. 

ligan  Univ.,   Ann  Arbor.   Center  for  Great 

$  and  Aquatic  Sciences. 

.azinsky,  and  L.  Sicko-Goad. 

atic  Toxicology  AQTODG,  Vol.  16,  No.  2,  p 

140,  March  1990.  6  fig,  2  tab,  43  ref.  EPA 

itR807516. 

:riptors:  "Chromium,  "Cyclotella,  "Diatoms, 
>sphates,  "Plant  morphology,  "Synergistic  ef- 
I  "Water  pollution  effects,  Cytology,  Electron 
oscopy,  Heavy  metals,  Quantitative  analysis. 

ititative  electron  microscopy  was  used  to 
nate  interactive  effects  of  chromium  additions 
phosphate  nutrient  status  on  the  diatom  Cyclo- 
meneghiniana.  Cells  of  differing  phosphate 
s  were  exposed  to  hexavalent  chromium  for 
n  days  and  morphological  changes  in  both 
phate  alone  and  phosphate  and  chromium 
ments  were  observed.  Changes  in  chloroplast 
ive  volume  and  number/volume  were  ob- 
:d  in  all  treatments.  Changes  in  mitochondrial 
vacuolar  volume  and  an  increase  in  presumed 
phagic  activity  were  apparent  in  all  chromium 
ments.  An  increase  in  polyphosphate  was  also 
d  in  most  chromium  treated  cells.  Quantitative 
nhological  changes  with  chromium  in  this 
y  showed  similarities  to  results  obtained  with 
r  heavy  metals.  (Author's  abstract) 
^08287 


ECTS  OF  CLIMATE  CHANGE  ON  U.S.  IR- 
ATION. 

I  State  Univ.,  Logan.  Dept.  of  Agricultural 

Irrigation  Engineering. 

primary  bibliographic  entry  see  Field  2B. 

^08357 


ECTS  OF  DECREASING  HEAVY  METAL 
JCENTRATIONS  ON  THE  BIOTA  OF 
TLE  LAKE,  VANCOUVER  ISLAND,  BRIT- 
COLUMBIA. 

stry  of  Environment,  Nanaimo  (British  Co- 


lumbia). Waste  Management  Branch. 

For  primary  bibliographic   entry  see   Field   5G. 

W90-08381 


COMBINED  EFFECTS  BETWEEN  ATRAZINE, 
COPPER  AND  PH,  ON  TARGET  AND  NON 
TARGET  SPECIES. 

Centre  des  Sciences  de  l'Environment,  Metz 
(France). 

S.  Roberts,  P.  Vasseur,  and  D.  Dive. 
Water  Research  WATRAG,  Vol.  24,  No.  4,  p  485- 
491,  April  1990.  4  fig,  3  tab,  14  ref.  Ecotoxicity 
Commission  of  the  French  Ministry  of  Environ- 
ment Grant  No.  85140. 

Descriptors:  "Algae,  "Atrazine,  "Copper,  "Herbi- 
cides, "Pesticide  toxicity,  "Protozoa,  "Synergistic 
effects,  "Toxicity,  "Water  pollution  effects,  Bacte- 
ria, Microorganisms,  Multiple  regression  analysis. 

Binary  mixtures  of  atrazine  (herbicide)  and  copper 
were  studied  in  three  microorganisms:  a  bacterium, 
a  protozoan  and  a  microalga.  Factorial  experi- 
ments were  carried  out  to  detect  interactive  effects 
and  toxicity  results  were  interpreted  with  multiple 
regression  analysis.  The  levels  of  concentrations 
tested  on  algae  were  close  to  those  found  in  aquat- 
ic environments.  The  specific  toxicity  of  atrazine 
to  photosynthetic  cells  and  the  broad  activity  spec- 
trum of  copper  which  is  toxic  to  the  three  species 
tested  was  confirmed.  No  significant  interactions 
were  found  between  atrazine  (up  to  100  micro- 
gram/1) and  copper  (up  to  25  microgram/1 
Cu(+-|-))  on  algae.  No  interactive  effects  were 
registered  on  protozoans  either.  A  synergistic 
effect  does  occur  on  bacteria,  but  at  such  concen- 
trations (10  mg/1)  that  this  effect  is  not  considered 
ecologically  meaningful.  (Author's  abstract) 
W90-08392 


COMMUNITY  SIMILARITY  AND  THE  ANAL- 
YSIS OF  MULTISPECIES  ENVIRONMENTAL 
DATA:  A  UNIFIED  STATISTICAL  APPROACH. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-08395 


INFLUENCE  OF  STARVATION  ON  WATER- 
BORNE  ZINC  ACCUMULATION  BY  RAES- 
BOW  TROUT,  SALMO  GAHtDNERI,  AT  THE 
ONSET  OF  EPISODIC  EXPOSURE  IN  NEU- 
TRAL SOFT  WATER. 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

R.  D.  Handy,  and  F.  B.  Eddy. 
Water  Research  WATRAG,  Vol.  24,  No.  4,  p  521- 
527,  April  1990.  3  fig,  2  tab,  30  ref.  NERC  student- 
ship reference  no.  TFS/86/ANE/3. 

Descriptors:  "Bioaccumulation,  "Fish  diets, 
"Tissue  analysis,  "Trout,  "Water  pollution  effects, 
"Zinc,  Gills,  Hydrogen  ion  concentration,  Toxici- 
ty- 

Zinc  accumulation  by  whole  gill,  skin,  body  mucus 
and  blood  plasma  were  measured  during  short 
term  episodic  exposure  in  acidic  and  neutral  soft 
water  using  fed  fish  and  also  in  neutral  soft  water 
using  starved  fish.  Water  pH  did  not  influence  zinc 
accumulation  in  1  hour  using  fed  fish  indicating 
that  pH  effects  on  zinc  accumulation  occur  over  a 
longer  time  period.  The  gill  tissue  and  body  mucus 
were  primary  sites  of  zinc  accumulation  in  fed  and 
starved  fish,  while  plasma  zinc  increases  were  ob- 
served only  in  fed  fish  during  a  2  hour  episode  of 
neutral  soft  water.  Starved  fish  gill  tissue  and  body 
mucus  accumulate  zinc  quicker  than  fed  fish  tis- 
sues. The  increased  zinc  accumulation  by  starved 
fish  may  be  explained  in  terms  of  an  increased 
contribution  by  waterborne  zinc  to  total  body  zinc 
levels,  achieved  partly  by  changes  in  mucus  ion 
content  and  also  by  possible  effects  of  starvation 
on  tissue  zinc  distribution.  (Author's  abstract) 
W90-08397 


ACID   STRESS   AND   AQUATIC   MICROBIAL 
INTERACTIONS. 


Effects  Of  Pollution — Group  5C 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  176p. 
Edited  by  Salem  S.  Rao. 

Descriptors:  "Acid  rain  effects,  "Environmental 
effects,  "Microbiological  studies,  "Path  of  pollut- 
ants, "Water  pollution  effects,  Biochemistry, 
Chemical  interactions,  Chemical  reactions,  Eco- 
logical effects,  Geochemistry,  Hydrogen  ion  con- 
centration, Microorganisms. 

Ecological  interactions  have  been  defined  as  the 
study  of  the  relation  of  organisms  to  their  environ- 
ment. Many,  if  not  all,  of  the  important  transforma- 
tions occurring  in  an  ecosystem  are  due  to  the 
presence  and  activities  of  microbes.  Yet,  environ- 
mental processes  such  as  those  responsible  for  the 
adaptation  of  microbial  communities  to  extreme 
environments  in  order  to  bring  about  key  micro- 
biological reactions  are  not  fully  understood.  This 
volume  presents  information  and  techniques  which 
are  at  the  leading  edge  of  microbial  acid  rain 
research  and  addresses  a  number  of  topical  and 
important  issues  of  global  concern.  These  are  mi- 
crobial responses  to  low  pH,  biogeochemical  proc- 
esses, cycling  of  organic  matter,  and  microbial 
interactions  with  higher  forms  of  biota.  (See  W90- 
08415  thru  W90-08423)  (Lantz-PTT) 
W90-08414 


EFFECTS  OF  LAKE  ACIDIFICATION  ON  MI- 
CROBLAL  POPULATIONS  AND  PROCESSES. 

Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 
Biological  Sciences. 
S.  S.  Rao,  and  B.  K.  Burnison. 
IN:  Acid  Stress  and  Aquatic  Microbial  Interac- 
tions. CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989. 
p  21-31,  7  fig,  38  ref. 

Descriptors:  "Acid  rain  effects,  "Bacterial  physiol- 
ogy, "Ecological  effects,  "Lake  acidification, 
"Microorganisms,  "Ontario,  "Water  pollution  ef- 
fects, Bacteria,  Bioindicators,  Hydrogen  ion  con- 
centration, Lake  sediments,  Microbiological  stud- 
ies, Population  dynamics. 

Bacteriological  data  collected  for  water  and  sedi- 
ment cores  from  some  Ontario  lakes  receiving 
acidic  deposition  indicate  that  bacterial  populations 
and  activities  were  diminished  by  20  to  30%  under 
acidic  conditions.  A  pH  value  below  5.5  appeared 
to  be  critical  for  active  populations.  Measurements 
such  as  direct  counts  of  total  and  respiring  bacte- 
ria, heterotrophic  plate  counts,  nitrifying  and 
sulfur  cycle  bacteria,  microbial  activities  (02  con- 
sumption rates  and  organic  substrate  utilization), 
and  bacterial  morphology  and  physiology  were 
considered.  Diminished  microbial  activity  in  sur- 
face sediments  resulted  in  an  increased  accumula- 
tion of  organic  matter.  This  increased  storage  of 
organic  matter  in  the  sediments  is  tied  into  the 
recycling  of  nutrients  and  hence  can  affect  the 
behavior  of  the  whole  lake  ecosystem.  The  great- 
est complexity  in  terms  of  bacterial  cell  structure 
diversity  and  development  of  extracellular  prod- 
ucts is  found  at  pH  5.0;  low  pH  stress  has  a  marked 
effect  on  the  bacterial  morphology  per  se  and/or 
the  selection  of  dominant  types.  Low  bacterial 
activity  in  acidified  lakes  may  be  the  result  of 
certain  cell  structural  changes.  The  physiological 
alterations  in  bacteria  may  be  significant  as  stress- 
indicator  if  related  to  cell  surface  exchange  and/or 
membrane  permeability  properties  associated  with 
nutrient  transport  of  toxic  substances.  (See  also 
W90-08414)  (Lantz-PTT) 
W90-08416 


BIOGEOCHEMICAL  CYCLING  OF  ORGANIC 
MATTER  IN  ACIDIC  ENVIRONMENTS:  ARE 
MICROBIAL  DEGRADATIVE  PROCESSES 
ADAPTED  TO  LOW  PH. 

Environmental  Research  Lab.,  Athens,  GA. 
R.  Benner,  D.  L.  Lewis,  and  R.  E.  Hodson. 
IN:  Acid  Stress  and  Aquatic  Microbial  Interac- 
tions. CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989. 
p  33-45,  7  fig,   1  tab,  35  ref.  NSF  Grants  BSR 
8215587  and  BSR  8114823. 

Descriptors:  "Acid  rain  effects,  "Acidic  water, 
"Biodegradation,  "Cycling  nutrients,  "Environ- 
mental effects,  "Swamps,  "Water  pollution  effects, 
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Group  5C— Effects  Of  Pollution 

Corkscrew  Swamp,  Detritus,  Florida,  Georgia, 
Hydrogen  ion  concentration,  Microbial  degrada- 
tion, Microbiological  studies,  Okefenokee  Swamp, 
Wetlands. 

Microorganisms  are  the  major  agents  responsible 
for  the  biogeochemical  cycling  of  nutrients  that 
often  limit  overall  productivity  of  ecosystems  and, 
in  part,  determine  ecosystem  structure.  Compari- 
sons of  microbial  activities  between  circumneutral 
and  naturally  acidic  environments  can  provide  in- 
sights into  the  long-term  adaptability  of  microbial 
populations  to  acid  stress,  and  thus  may  indicate 
which  microbially  mediated  processes,  if  any,  are 
sensitive  to  low  pH  conditions.  The  rates  of  micro- 
bial degradation  of  a  variety  of  dissolved  and  par- 
ticulate substrates  in  water  and  sediment  from  the 
Okefenokee  Swamp,  in  southern  Georgia,  and 
Corkscrew  Swamp,  a  circumneutral  pH  wetland  in 
southern  Florida,  were  compared.  These  two  wet- 
land ecosystems  share  many  of  the  same  types  of 
plant  communities  and  both  are  peat-forming  sys- 
tems. As  in  many  wetlands,  streams,  and  small 
lakes,  vascular  plant  detritus  is  a  major  source  of 
organic  matter  in  these  two  freshwater  swamps. 
The  relationship  between  pH  and  rates  of  biode- 
gradation  of  organic  substrates  was  determined  for 
natural  microbial  assemblages  and  for  several  bac- 
terial isolates  from  these  environments.  Results 
from  these  studies  suggest  that  microbial  degrada- 
tive  processes  that  rely  on  extracellular  enzymes 
are  depressed  at  low  pHs,  whereas  the  microbial 
utilization  of  low  molecular  weight  compounds 
that  can  be  directly  transported  into  cells  is  not 
substantially  affected  by  variations  in  pH  from  4  to 
8.  The  study  also  suggests  that  microbial  popula- 
tions will  not  'adapt'  for  the  rapid  utilization  of 
lignocellulosic  substrates  at  low  pHs.  (See  also 
W90-08414)  (Lantz-PTT) 
W90-08417 


MICROBIAL  BIOGEOCHEMICAL  PROCESS- 
ES IN  A  NATURALLY  ACIDIC  WETLAND, 
THE  OKEFENOKEE  SWAMP. 

Georgia  Univ.,  Athens.   Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08418 


low  pH  sites.  Therefore,  the  effects  of  acidification 
on  bacteria  do  not  appear  to  be  due  to  acute 
toxicity.  Because  Al  concentration  and  pH  co-vary 
in  these  streams  (high  Al  concentrations  at  low 
pH),  the  observed  depression  of  bacterial  produc- 
tion at  lower  pH  sites  may  be  due  to  chronic 
effects  of  high  concentrations  of  both  H(  +  )  and 
Al(3  +  )  or  may  be  indirectly  due  to  the  effects  of 
acidification  on  the  invertebrate  grazing  communi- 
ty in  the  streams.  (See  also  W90-08414)  (Author's 
abstract) 
W90-08420 


EPILITHIC  MICROBIAL  POPULATIONS  AND 
LEAF  DECOMPOSITION  IN  ACID-STRESSED 
STREAMS. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

A.  V.  Palumbo,  P.  J.  Mulholland,  and  J.  W. 
Elwood. 

IN:  Acid  Stress  and  Aquatic  Microbial  Interac- 
tions. CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989. 
p  69-90,  8  fig,  6  tab,  60  ref.  EPRI  Contract 
RP2326-1  and  DOE  Contract  DE-AC05- 
84OR1400. 

Descriptors:  *Acid  rain  effects,  *Acid  streams, 
♦Aluminum,  ♦Biodegradation,  'Decomposing  or- 
ganic matter,  'Leaves,  ♦Water  pollution  effects, 
Bacteria,  Hydrogen  ion  concentration,  Organic 
matter,  Productivity. 

The  number  of  bacteria  on  decomposing  leaf  mate- 
rial (direct  counts  of  acridine  orange-stained  bacte- 
ria) and  bacterial  production  on  leaf  material  and 
on  rock  surfaces  (incorporation  of  tritiated  thymi- 
dine into  DNA)  were  measured  as  part  of  a  study 
of  the  effects  of  acidification  on  microbial  commu- 
nities in  streams.  The  number  of  bacteria  on  leaf 
material  ranged  from  33  to  124  mega-cells/gm  dry 
weight;  this  was  not  significantly  different  among 
streams  of  different  pH  and  aluminum  concentra- 
tion, and  increased  over  the  first  4  weeks  of  incu- 
bation, and  was  relatively  constant  thereafter  at  all 
sites.  There  was  no  significant  dilution  of  added 
thymidine  by  unlabeled  internal  or  external  pools 
of  thymidine  in  measurements  of  bacterial  produc- 
tion on  leaf  material.  Bacterial  production  on  both 
leaf  and  rock  surfaces  was  significantly  greater  in 
streams  with  higher  pH  (>  5.5)  than  at  matched 
sites  in  nearby  streams  with  lower  pH  (<  5.0). 
However,  differences  in  productivity  among  sites 
were  not  evident  until  after  2  weeks  of  incubation 
of  leaf  material  in  the  streams,  and  significant  dif- 
ferences could  not  be  generated  in  short-term  (< 
48-hr)  transplants  of  rock  material  from  high  to 


ALGAL  ASSEMBLAGES  IN  ACID-STRESSED 
LAKES  WITH  PARTICULAR  EMPHASIS  ON 
DIATOMS  AND  CHRYSOPHYTES. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy. 

S.  S.  Dixit,  and  J.  P.  Smol. 

IN:  Acid  Stress  and  Aquatic  Microbial  Interac- 
tions. CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989. 
p  91-114,  7  fig,  1  tab,  156  ref. 

Descriptors:  *Acid  lakes,  ♦Acid  rain  effects, 
♦Algae,  ♦Bioindicators,  ♦Chrysophytes,  ♦Diatoms, 
♦Literature  review,  ♦Water  pollution  effects,  Hy- 
drogen ion  concentration,  Phytoplankton,  Popula- 
tion dynamics,  Taxonomy. 

This  literature  review  reveals  that  many  acidifica- 
tion-related changes  have  been  identified  in  algal 
communities,  including  shifts  in  species  composi- 
tion, and  changes  in  species  richness,  diversity,  and 
biomass.  Some  generalizations  can  be  made  about 
the  distribution  of  algal  assemblages  in  acid- 
stressed  lakes.  Among  planktonic  taxa  Merismope- 
dia,  peridinum,  and  gymnodinium  are  common, 
whereas  Mougeotia,  Zygnema,  Phormidium,  and 
Spirogyra  often  dominate  the  benthic  community. 
As  lakes  acidify,  planktonic  algal  production  may 
decline,  while  benthic  taxa,  often  forming  thick 
algal  mats,  become  more  important  primary  pro- 
ducers. Changes  in  species  richness  and  communi- 
ty composition  appear  to  be  more  reliable  markers 
of  acidification  than  biomass.  The  presence  and 
abundance  of  many  diatom  and  chrysophyte  taxa  is 
closely  associated  with  lake  water  pH.  Acidobion- 
tic  and  acidophilus  taxa  (Tabellaria  quadriseptata, 
Asterionella  ralfsii  var.  americana,  Frustulia  rhom- 
boides,  various  Eunotia  species,  Mallomonas 
hamata,  M.  hindonii,  Synura  echinulata,  and 
others)  occur  commonly  in  acidic  lakes,  whereas 
circumneutral  and  alkaline  taxa  (A.  formosa,  Cy- 
clotella  ocellata,  C.  meneghiniana,  M.  caudata,  M. 
pseudocoronata,  S.  curtispina,  and  others)  domi- 
nate in  circumneutral  and  alkaline  waters.  Because 
of  the  specific  pH  indicator  value  of  these  siliceous 
algae,  various  quantitative  models  have  been  de- 
veloped that  calibrate  assemblages  to  lake-water 
pH.  These  models  are  widely  used  to  interpret  the 
history  of  lake  acidification  in  many  regions  of 
North  America  and  Europe.  (See  also  W90-08414) 
(Lantz-PTT) 
W90-08421 

DIATOM  STRATIGRAPHY  IN  ACID- 
STRESSED  LAKES  IN  THE  NETHERLANDS, 
CANADA,  AND  CHINA. 

Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 
Biological  Sciences. 
M.  Dickman,  and  S.  S.  Rao. 

IN:  Acid  Stress  and  Aquatic  Microbial  Interac- 
tions. CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989. 
p  115-143,  10  fig,  90  ref,  append. 

Descriptors:  ♦Acid  lakes,  ♦Acid  rain  effects, 
♦Canada,  ♦China,  ♦Diatoms,  ♦Lake  sediments, 
♦The  Netherlands,  ♦Water  pollution  effects,  Algae, 
Hydrogen  ion  concentration,  Literature  review, 
Paleolimnology,  Population  dynamics,  Sulfates, 
Sulfur. 

The  literature  dealing  with  diatom  stratigraphy  in 
three  regions  of  the  world  experiencing  heavy 
sulfur  loading  in  (1)  The  Netherlands;  (2)  central 
Canada;  and  (3)  east  central  China  is  reviewed. 
The  rate  of  acidification  as  inferred  from  down- 
core  diatom  stratigraphies  in  each  of  these  regions 
is  compared.  These  three  locations  were  chosen 
because  they  represent:  (1)  high  concentrations  of 
S02  associated  with  the  long-range  transport  of 


acidic  precipitation  (The  Netherlands),  (2)  the  larj 
est  point  source  of  S02  emissions  in  the  worl 
(Sudbury,  Canada),  and  (3)  the  highest  concentr: 
tion  of  small-scale,  sulfur-rich  coal-burning  ope 
ations  (Pacific  Basin  of  China).  Lakes  which  ha\ 
acidified  during  the  last  30  to  40  years  have 
characteristic  assemblage  of  diatoms.  This  asset 
blage  is  frequently  dominated  by  acid-tolerant  at 
trace  metal-tolerant  diatoms  which  are  well  pr 
served  in  the  sediments  of  most  acid  lakes.  Thus, 
is  possible  to  use  the  downcore  changes  in  diatoi 
relative  abundance  to  infer  changes  in  paleo  p] 
Lakes  undergoing  eutrophication  are  unlikely  ca 
didates  for  acidification,  presumably  due  to  alkali 
ity  generated  during  photosynthesis.  All  else  beii 
equal,  the  larger  the  volume  of  a  lake  the  mo 
time  it  will  require  to  acidify  or  deacidify.  (S 
also  W90-08414)  (Lantz-PTT) 
W90-08422 


PROTOZOAN  BACTERTVORY  IN  ACIDIFII 
WATERS:  METHODS  OF  ANALYSIS  AND  TI 
EFFECT  OF  PH. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Envirc 

mental  Sciences. 

S.  C.  Tremaine,  and  A.  L.  Mills. 

IN:  Acid  Stress  and  Aquatic  Microbial  Inter 

tions.  CRC  Press,  Inc.,  Boca  Raton,  Florida.  19: 

p  145-169,  10  fig,  10  tab,  112  ref. 

Descriptors:  ♦Acid  rain  effects,  ♦Acidic  wat 
♦Bacteria,  ♦Ecological  effects,  ♦Food  chai 
♦Sediments,  ♦Water  pollution  effects,  Acidifi 
tion,  Amphipods,  Benthos,  Hydrogen  ion  cono 
tration,  Mollusks,  Productivity,  Protozoa,  Rotift 

The  role  of  protozoans  as  bacterivores  in  aqui 
ecosystems  has  been  described  in  many  stud; 
Bacteria  decompose  10-50%  of  the  total  fu 
carbon  in  marine  water  column  systems,  and 
80%  in  lake  ecosystems.  Consumption  of  bach 
has  been  documented  in  protozoans,  amphipc 
rotifers,  prosobranchs,  and  bivalves.  It  has  b 
hypothesized  that  bacterivorous  protozoans  (c 
ates,  amoebae,  and  flagellates)  are  the  domin 
consumers  of  bacteria,  and  therefore  represen 
critical  link  in  energy  transfer  through  aqui 
food  webs.  The  effects  of  acidification  on  bact 
vorous  protozoans  has  been  virtually  ignored 
acidification  studies,  with  the  notable  exception 
research  on  several  Florida,  Ontario,  and  Michi 
wetlands  and  lakes.  Data  are  presented  on  protc 
an  grazing  rates  under  acid  stress.  From  the  e 
system  point  of  view,  the  data  collected,  al 
with  the  research  discussed,  indicate  that  pH  d 
not  directly  affect  protozoans  or  their  activil 
The  species  present  may  be  different  at  various 
values,  but  the  function  of  the  community  app 
to  remain  intact.  The  indirect  effects  of  acidif 
tion  on  algal  productivity  and,  in  turn,  the  suj 
of  organic  matter  to  bacteria  is  an  important  < 
trolling  factor  in  bacterivorous  protozoan  distr 
tion.  Adequate  organic  substrate  for  high  rate 
bacterial  productivity  may  be  available  in  s 
ments,  allowing  for  abundant  protozoan  comm 
ties  to  develop  in  the  benthos  when  they  cai 
develop  in  the  water  column.  Research  into 
synergistic  effects  of  metals  and  acid  on  sedin 
protozoan  communities  could  clarify  the  effec 
these  confounded  variables.  (See  also  W90-08' 
(Lantz-PTT) 
W90-08423 


SURFACE  AND  VIRULENCE  PROPERTIES 
ENVIRONMENTAL  VIBRIO  CHOLE1 
NON-Ol  FROM  ALBUFERA  LAKE  (VAL 
CIA,  SPAIN). 

Valencia  Univ.  (Spain).  Dept.  of  Microbiol 
C.  Amaro,  A.  E.  Toranzo,  E.  A.  Gonzalez,  J. 
Blanco,  and  M.  J.  Pujalte. 
Applied  and  Environmental  Microbio 
AEMIDF,  Vol.  56,  No.  4,  p  1140-1147,  April  1 
1  fig,  3  tab,  51  ref.  Comision  Asesora  de  Inves 
cion  Cientifica  y  Technica  (PR83-3166). 

Descriptors:  ♦Bacterial  physiology,  ♦Pathoj 
bacteria,  ♦Vibrio,  ♦Water  pollution  effects,  / 
fera  Lake,  Bacterial  toxins,  Hemagglutination, 
crobiological  studies,  Public  health,  Spain,  Tc 
ty,  Valencia. 
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A  total  of  140  environmental  Vibrio  cholerae  non- 
Ol  isolates  from  Lake  Albufera,  Spain,  together 
with  several  culture  collection  strains  from  both 
environmental  and  clinical  sources,  were  studied  in 
relation  to  hemagglutination,  surface  hydrophobi- 
city,  and  the  enzymatic,  hemolytic,  cytotoxic,  and 
enterotoxic  activities  of  their  extracellular  prod- 
ucts. A  total  of  78  and  62%  of  the  strains  produced 
hemagglutinins  and  exohemagglutinins.  The  sur- 
face properties  varied  along  the  growth  curves. 
The  non-Ol  strains  displayed  strong  enzymatic  and 
hemolytic  activities,  except  for  esculin  hydrolysis. 
Of  26  non-Ol  isolates  selected  for  cytotoxin  and 
enterotoxin  production,  23  showed  a  wide  spec- 
trum of  cytotoxic  effects  on  cell  lines  of  poikiloth- 
ermic  and  homoiothermic  species,  but  they  were 
weakly  enterotoxigenic  in  the  infant  mouse  test. 
Despite  the  low  enterotoxic  capability  exhibited  by 
V.  cholerae  non-01  strains  from  surface  waters 
near  Valencia  (Spain),  the  high  numbers  of  V. 
cholerae  present  during  the  warm  season  constitute 
a  public  health  hazard,  since  most  of  them  are 
producers  of  other  putative  virulence  factors. 
(Sand-PTT) 
W90-08429 


SURVIVAL  AND  DEVELOPMENT  OF  LAKE 
TROUT  (SALVELINUS  NAMAYCUSH)  EM- 
BRYOS IN  AN  ACIDD7IED  LAKE  IN  NORTH- 
WESTERN ONTARIO. 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
L.  C.  Mohr,  K.  H.  Mills,  and  J.  F.  Klaverkamp. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  2,  p  236-243,  Febru- 
ary 1990.  5  fig,  4  tab,  33  ref. 

Descriptors:  *Acid  lakes,  *Acid  rain  effects, 
♦Acidification,  'Embryonic  growth  stage,  *Fish 
populations,  'Hydrogen  ion  concentration,  'Trout, 
•Water  pollution  effects,  Acid  rain,  Canada,  Fish 
eggs,  Fish  physiology,  Limnology,  Mortality,  On- 
tario. 

Survival  and  development  of  lake  trout  (Salvelinus 
namaycush)  embryos  from  L223  in  the  Experimen- 
tal Lakes  Area,  northwestern  Ontario,  were  evalu- 
ated from  1979  (pH  5.6)  to  1982  (pH  5.1).  Survival 
of  L223  embryos  was  not  significantly  correlated 
to  lake  pH  during  experimental  acidification.  Also, 
embryo  mortality  in  L223  was  not  significantly 
different  from  that  of  lake  trout  embryos  in  two 
reference  lakes,  L224  and  L468.  Survival  of  L223 
embryos  was  not  improved  when  they  were  incu- 
bated in  nonacidified  lakes.  Embryo  mortality  was 
highest  in  all  lakes  (33-81%)  within  15  d  of  fertil- 
ization. Mortality  was  negligible  from  Day  15  until 
the  termination  of  the  seasonal  observations  (Day 
120  or  150).  High  variability  in  embryo  survival 
existed  between  individual  females  within  a  single 
lake.  The  mean  size  of  eggs  from  L223  lake  trout 
decreased  significantly  from  1979  to  1982.  Recruit- 
ment failures  occurred  in  L223  from  1980  to  1982. 
It  is  hypothesized  that  trout  recruitment  failure  in 
L223  occurred  between  the  posthatching  period 
(spring)  and  actual  recruitment  into  the  population 
as  young-of-the-year  (fall)  and  that  embryo  mortal- 
ity in  this  lake  was  not  critical  to  population  re- 
cruitment. (Author's  abstract) 
W90-08432 


BIOTRANSFORMATION  AND  OTHER  TOXI- 
COLOGICAL     AND     PHYSIOLOGICAL     RE- 
SPONSES   IN    RAINBOW    TROUT    (SALMO 
GAIRDNERI    RICHARDSON)    CAGED    IN    A 
LAKE    RECED7TNG    EFFLUENTS    OF    PULP 
AND  PAPER  INDUSTRY. 
Kuopio  Univ.  (Finland).  Dept.  of  Physiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08451 


INDICES  OF  TRIAZINE  TOXICITY  IN  CHLA- 
MYDOMONAS  GEITLERI  ETTL. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Botany. 
D.  L.  Francois,  and  G.  G.  C.  Robinson. 
Aquatic  Toxicology  AQTODG,  Vol.  16,  No.  3,  p 
205-228,  April  1990.  8  fig,  4  tab,  48  ref. 

Descriptors:    'Herbicides,    'Path    of    pollutants, 
•Toxicity,  'Water  pollution  effects,  Algae,  Algal 


growth,  Atrazine,  Bioassay,  Chlorophyll,  Fate  of 
pollutants,  Growth  rates,  Simazine,  Terbutryn. 

The  toxicity  of  three  triazine  herbicides  (atrazine, 
simazine  and  terbutryn)  was  examined  in  unialgal 
batch  cultures  of  Chlamydomonas  geitleri  Ettl. 
Changes  in  growth  and  chlorophyll  accumulation 
were  used  as  indices  of  toxicity.  Herbicide-induced 
chlorophyll  fluorescence  was  also  used  to  describe 
the  primary  effect  of  the  three  triazines.  The  subse- 
quent effect  on  inhibition  of  C02  assimilation  was 
also  examined.  Some  cultures  were  pre-treated 
with  2.46  micro  molar  atrazine,  and  subsequently 
treated  with  varying  concentrations  of  atrazine  in 
an  attempt  to  induce  increased  tolerance.  Terbu- 
tryn was  the  greatest  inhibitor  of  growth  and  C02 
fixation,  with  toxicity  being  two  orders  of  magni- 
tude greater  then  for  atrazine  and  simazine.  Its  half 
saturation  constant  for  chlorophyll  fluorescence 
was  the  lowest,  suggesting  its  affinity  for  binding 
at  the  active  site  was  32  to  50  times  greater  than 
that  for  atrazine  and  simazine,  respectively.  Atra- 
zine and  simazine  were  not  significantly  different 
in  their  inhibition  of  C02  fixation  or  at  inducing 
chlorophyll  fluorescence.  However,  atrazine  inhib- 
ited growth  2  to  3.5  times  more  effectively  than 
did  simazine.  Inhibition  of  chlorophyll  synthesis 
was  most  obvious  with  exposure  to  atrazine  and 
terbutryn,  with  only  a  slight  accumulation  in  chlo- 
rophyll occurring  at  the  lowest  concentrations  of 
these  herbicides.  A  strong  stimulation  in  chloro- 
phyll synthesis,  which  was  observed  with  simazine 
exposure,  was  interpreted  as  being  a  tolerance 
mechanism.  The  obvious  stimulation  in  growth  and 
C02  fixation  observed  with  simazine  was  perhaps 
due  to  the  stimulatory  effect  of  the  herbicide  on 
protein  synthesis.  Pre-conditioning  of  cultures  with 
2.46  micro-molar  atrazine  did  not  enhance  toler- 
ance as  evidenced  by  unchanged  growth,  C02 
fixation,  and  chlorophyll  fluorescence  response 
upon  subsequent  treatment  with  atrazine.  (Author's 
abstract) 
W90-08452 


FISH  IN  THE  POLLUTED  NORTH  SEA. 

Bundesforschungsanstalt  fuer  Fischerei,  Hamburg 

(Germany,  F.R.).  Inst,  fuer  Kuesten-  und  Binnen- 

fischerei. 

V.  Dethlefsen. 

Dana  DANADZ,  Vol.   8,  No.   1989,  p   109-129, 

1989.  7  fig,  3  tab,  80  ref. 

Descriptors:  'Coastal  waters,  'Estuaries,  'Fish  dis- 
eases, 'North  Sea,  'Reviews,  'Water  pollution 
effects,  Denmark,  England,  Netherlands,  West 
Germany. 

During  the  last  two  centuries  aquatic  environments 
in  Europe  experienced  a  progressing  state  of  pollu- 
tion. With  the  beginning  of  the  industrial  revolu- 
tion severe  impact  of  pollutants  on  the  stocks  of 
fishes  and  benthic  organisms  were  demonstrated  in 
all  major  North  Sea  estuaries.  Open  North  Sea 
areas  including  coastal  zones  were  generally 
thought  to  be  not  influenced  until  the  end  of  1970. 
Reports  indicated  low  dissolved  oxygen  concentra- 
tions in  German  and  Danish  coastal  waters  impact- 
ing fish  abundance  and  distribution  and  reports  on 
high  prevalences  of  diseases  of  fish,  especially  the 
flatfish  dab  (Limanda  limanda).  Between  the  time 
of  the  first  detection  and  today  intensive  epidemio- 
logical studies  of  fish  diseases  have  been  carried 
out  in  the  North  Sea.  The  major  results  were:  high 
prevalences  of  externally  detectable  diseases  and 
liver  abnormalities  in  flounder  and  dab.  Increased 
infection  rates  were  not  restricted  to  onshore 
waters.  Present  studies  indicate  disease  levels  in  the 
whole  of  the  North  Sea.  Certain  hot  spots  of 
exceptionally  high  disease  prevalence  were  en- 
countered: the  German  Bight,  the  Dogger  Bank, 
and  Dutch,  Danish  and  English  coastal  waters. 
Increased  disease  prevalence  was  also  found  in 
areas  far  offshore.  High  contamination  levels  were 
found  in  dab  in  areas  of  high  disease  prevalence, 
although  no  simple  relationships  seemed  to  exist. 
The  disease  prevalences  are  interpreted  to  be  a 
deviation  from  normal.  The  interpretation  whether 
they  are  anthropogenically  caused  is  at  present 
disputed  and  will  be  a  matter  for  discussion  in  the 
future.  This  is  due  to  the  fact  that  causes  for 
diseases  are  multifactorial  and  can  be  exclusively 
be  natural.  On  the  other  hand  many  of  the  known 


anthropogenically  introduced  contaminants  occur- 
ring in  elevated  levels  in  the  biota  of  the  North  Sea 
have  the  potential  to  trigger  the  diseases  men- 
tioned. (Author's  abstract) 
W90-08456 


FISH  REPRODUCTION  AND  THE  IMPACT 
OF  ACIDIFICATION  IN  THE  KYRONJOKI 
RD7ER  ESTUARY  IN  THE  BALTIC  SEA. 

Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
ki. 

L.  Urho,  M.  Hilden,  and  R.  Hudd. 
Environmental  Biology  of  Fishes  EBFID3,  Vol. 
27,  No.  4,  p  273-283,  April  1990.  4  fig,  5  tab,  23  ref. 

Descriptors:  *Acid  rain  effects,  *Acidic  water, 
•Acidification,  'Estuaries,  'Fish,  'Larvae,  'Re- 
production, 'Spawning,  'Water  pollution  effects, 
Acidic  soils,  Baltic  Sea,  Kyronjoki  River,  Macro- 
phytes,  Spatial  distribution,  Temporal  distribution, 
Water  temperature. 

Several  freshwater  species  use  the  Kyronjoki 
River  estuary  as  a  spawning  and  nursery  area.  The 
main  reasons  for  this  seem  to  be  the  morphology  of 
the  estuary,  the  abundance  of  shelter  provided  by 
aquatic  macrophytes,  high  food  production  and 
favorable  temperature  conditions.  Acidification  of 
the  estuary  due  to  drainage  from  acidic  soils  has 
made  part  of  the  estuary  unsuitable  for  fish  repro- 
duction. In  addition,  year  to  year  fluctuations  in 
the  acidity  of  the  estuarine  water  have  affected  the 
reproductive  success  of  several  species.  The  severi- 
ty of  the  effects  of  the  acidification  at  the  popula- 
tion level  is  determined  by  the  spatial  and  temporal 
distribution  of  the  larvae  and  juveniles.  As  the 
habitat  requirements  of  the  fish  larvae  and  juve- 
niles change  with  the  ontogenic  development,  their 
distribution  changes  in  time.  Furthermore,  the 
habitats  alter  with  the  yearly  succession  of  the 
macrophyte  vegetation.  The  most  conspicuous 
change  in  spatial  distribution  was  the  seaward  mi- 
gration of  juvenile  fish  observed  in  most  of  the 
species.  The  significance  of  the  migration  from  the 
point  of  view  of  acidification  is  that  autumn 
minima  in  water  quality  are  likely  to  affect  a  much 
smaller  part  of  the  juvenile  stock  than  minima  in 
spring  or  summer.  (Author's  abstract) 
W90-08458 

DELAYED  SPAWNING  OF  PERCH,  PERCA 
FLUVIATILIS  L.,  IN  ACIDIFIED  LAKES. 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-08461 


ATTRACTION  OF  ZEBRAFISH,  BRACHY- 
DANIO  RERIO,  TO  ALANINE  AND  ITS  SUP- 
PRESSION BY  COPPER. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Biology. 

C.  W.  Steele,  D.  W.  Owens,  and  A.  D.  Scarfe. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  36,  No.  3,  p 

341-352,  March  1990.  1  fig,  4  tab,  42  ref.  Texas  A 

and    M    University    Sea    Grant    Program    grant 

4A79AA-D-00127. 

Descriptors:  'Attractants,  'Copper,  'Fish  behav- 
ior, 'Pollutants,  'Water  pollution  effects,  Alanine, 
Zebrafish. 

Preference  responses  of  zebrafish  to  0.001,  0.0001 
and  0.00001  M  alanine  (Ala)  were  concentration- 
dependent.  Behavioral  responses  to  Cu  and  Cu  + 
Ala  mixtures  were  also  assessed.  Zebrafish  avoided 
100  and  10  micrograms  Cu/L,  but  not  1  micro- 
gram/L.  Mixtures  of  0.001  M  Ala  +  100  micro- 
grams Cu/L  and  0.0001  M  Ala  +  10  micrograms 
Cu/L  were  avoided  as  intensely  as  was  Cu  alone. 
Responses  to  0.001  M  Ala  +  10  or  1  microgram 
Cu/L  and  0.0001  M  Ala  +  1  microgram  Cu/L  did 
not  differ  statistically  from  controls  (no  detectable 
preference  or  avoidance).  These  results  demon- 
strate, firstly,  that  a  concentration  of  a  pollutant 
avoided  by  itself  (10  micrograms  Cu/L)  may  not 
be  avoided  when  encountered  with  an  attractant 
chemical  stimulus  (Ala)  and  may  suppress  the  pref- 
erence for  an  attractant  stimulus,  and  secondly, 
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that  a  concentration  of  a  pollutant  not  avoided  by 
itself  and  not  considered  deleterious  (1  microgram 
Cu/L)  suppresses  attraction  to  Ala  (an  important 
constituent  of  prey  odors  for  many  fishes).  (Au- 
thor's abstract) 
W90-08462 


STUDIES  OF  CONTAMINANT  AND  WATER 
QUALITY  EFFECTS  ON  STRIPED  BASS  PRO- 
LARVAE  AND  YEARLINGS  IN  THE  POTO- 
MAC RIVER  AND  UPPER  CHESAPEAKE  BAY 
IN  1988. 

Johns  Hopkins  Univ.,  Silver  Spring,  MD.  Applied 
Physics  Lab. 

L.  W.  Hall,  M.  C.  Ziegenfuss,  S.  J.  Bushong,  M.  A. 
Unger,  and  R.  L.  Herman. 

Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  118,  No.  6,  p  619-629,  November 
1989.  1  fig,  8  tab,  21  ref.  U.S.  Fish  and  Wildlife 
Service  cooperative  agreement  14-16-0009-87-924. 

Descriptors:  'Ammonia,  'Cadmium,  'Chesapeake 
Bay,  'Chlordane,  'Copper,  'Lead,  'Potomac 
River,  'Susquehanna  River,  'Water  pollution  ef- 
fects, 'Water  quality,  'Zinc,  Elk  River,  Larvae, 
Mortality,  Sassafras  River,  Temperature  effects, 
Toxicity,  Water  temperature. 

Simultaneous  on-site  and  in  situ  studies  of  prolarval 
and  yearling  striped  bass  Morone  saxatilis  were 
conducted  in  the  Potomac  River  during  the  1988 
spawning  season.  Various  water  quality  and  con- 
taminant conditions  were  monitored  during  these 
experiments.  In  situ  experiments  on  yearlings  and 
monitoring  of  water  quality  and  contaminants 
were  also  conducted  in  the  Susquehanna,  Elk,  and 
Sassafras  rivers  of  the  Upper  Chesapeake  Bay. 
Survival  of  striped  bass  prolarvae  ranged  from  1- 
20%  in  the  Potomac  River  during  three  concur- 
rent 96-h  on-site  and  in  situ  experiments;  survival 
of  control  fish  was  78%  or  greater.  Survival  of 
striped  bass  yearlings  was  15%  or  less  during  28-d 
in  situ  tests  at  two  Potomac  River  field  locations; 
survival  of  control  fish  was  100%.  Mortality  of 
prolarvae  in  the  Potomac  River  was  likely  caused 
by  a  combination  of  Cd,  Pb,  chlordane,  and  sudden 
drops  in  temperature.  Mortality  of  yearlings  was 
possibly  caused  by  a  combination  of  Cd,  Pb,  Zn, 
chlordane,  and  ammonia.  Survivals  of  striped  bass 
yearlings  tested  in  28-day  tests  in  the  Susquehanna, 
Elk,  and  Sassafras  rivers  were  57,  100,  and  100%, 
respectively;  survival  of  control  fish  was  100%. 
Mortality  of  striped  bass  in  the  Susquehanna  River 
may  have  been  partly  caused  by  Cu  and  Pb  con- 
centrations; however,  other  nonidentified  factors 
were  likely  more  important.  Water  quality  prob- 
lems were  not  detected  in  the  Elk  or  Sassafras 
rivers.  (Author's  abstract) 
W90-08465 


SENSITIVITY  OF  ENDEMIC  SNAKE  RIVER 
CUTTHROAT  TROUT  TO  ACIDITY  AND  ELE- 
VATED ALUMINUM. 

National  Fisheries  Contaminant  Research  Center, 
Jackson,  WY.  Jackson  Field  Station. 

D.  F.  Woodward,  A.  M.  Farag,  M.  E.  Mueller,  E. 

E.  Little,  and  F.  A.  Vertucci. 

Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  118,  No.  6,  p  630-643,  November 
1989.  2  fig,  8  tab,  64  ref.  U.S.  Forest  Service 
cooperative  agreement  28-C6-382. 

Descriptors:  'Acid  rain  effects,  'Acidic  water, 
•Aluminum,  'Fish  physiology,  'Toxicity,  'Trout, 
'Water  pollution  effects,  DNA,  Embryonic 
growth  stage,  Fish  eggs,  Gills,  Hydrogen  ion  con- 
centration, Larvae,  Potassium,  RNA,  Snake  River, 
Sodium,  Wyoming. 

Acidic  episodes  in  waters  of  the  western  USA  do 
not  last  as  long  and  are  not  as  intense  as  those  in 
the  eastern  USA,  but  it  was  found  that  the  native 
western  cutthroat  trout  Oncorhynchus  clarki  is 
sensitive  to  even  brief  reductions  in  pH.  In  labora- 
tory studies,  fish  were  exposed  to  acidity  (pH  4.5- 
6.5)  alone  or  in  the  presence  of  Al  during  the  first  7 
d  of  the  freshly  fertilized  egg,  eyed  embryo,  alevin, 
or  swim-up  larva  stages  of  development.  Follow- 
ing exposure  to  acidity  and  Al,  eggs  and  fish  were 
held  under  control  water  quality  conditions  to  40  d 
posthatch  to  assess  effects  of  the  exposure  on  sub- 


sequent development.  Reductions  in  pH  from  6.5 
to  6.0  in  low-calcium  water  (1.4  mg/L)  did  not 
affect  survival,  but  reduced  growth  of  fish  in  the 
early  life  stages.  The  presence  of  as  little  as  50 
micrograms  Al/L  at  low  pH  further  reduced 
growth  and  reduced  survival.  The  most  sensitive 
indicators  of  stress  were  loss  of  ions  (determined 
from  whole-body  sampling)  and  reduced  swim- 
ming in  alevins,  reduction  in  the  ratio  of 
RNA:DNA,  feeding  inhibition,  and  pathology  of 
gill  tissue  in  swim-up  larvae.  A  pH  of  6.0  and  50 
micrograms  Al/L  reduced  whole-body  Na  by  72% 
and  K  by  50%  in  alevins.  Reduction  in  the 
RNA:DNA  ratio,  correlated  with  lower  growth 
rates,  were  observed  in  swim-up  larvae  exposed  to 
pH  5.5  and  50  micrograms  Al/L.  Exposure  to  50 
micrograms  Al/L  at  pH  6.0  reduced  swimming 
activity  of  alevins  by  68%  and  feeding  rates  of 
swim-up  larvae  by  67%.  In  the  presence  of  50 
micrograms  Al/L,  pathological  changes  in  gill 
tissue  were  observed  in  swim-up  larvae  exposed  to 
pH  of  6.0  or  less.  Although  acidification  is  not 
widespread  in  the  western  USA,  cutthroat  trout 
have  a  narrow  margin  of  safety  between  conditions 
that  currently  exist  and  those  at  which  pH  and  Al 
reduce  survival  and  growth.  (Author's  abstract) 
W90-08466 


EVALUATION  OF  TOXICITY  OF  VOLATILE 
ORGANIC  CHEMICALS:  GENERAL  CONSID- 
ERATIONS. 

National    Research    Council,    Washington,    DC. 
Board  on  Environmental  Studies  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08527 


EPIDEMIOLOGIC  STUDIES  AND  RISK  AS- 
SESSMENT OF  VOLATILE  ORGANIC  COM- 
POUNDS IN  DRINKING  WATER. 

National  Cancer  Inst.,   Bethesda,  MD.   Environ- 
mental Epidemiology  Branch. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08528 


CHANGING  SYNOPTIC  WEATHER  PAT- 
TERNS, RAINFALL  REGIMES  AND  ACID 
LNPUTS  IN  THE  EAST  MIDLANDS,  U.K. 

Loughborough  Univ.  of  Technology  (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08580 


CHANGES  IN  THE  COMPOSITION  OF  THE 
DANUBE  RIVER  BASIN  BIOCENOSIS  RE- 
SULTING FROM  ANTHROPOGENIC  INFLU- 
ENCES. 

Novi  Sad  Univ.  (Yugoslavia).  Inst,  of  Biology. 
V.  Pujin. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  5,  p  13-30,  1990.  2  fig,  43  ref. 

Descriptors:  'Danube  River,  'Ecological  effects, 
•Water  pollution  effects,  'Water  pollution  sources, 
Algae,  Aquatic  life,  Chlorophyta,  Ecosystems,  Eu- 
trophication,  Phytoplankton,  Species  diversity, 
Zooplankton. 

In  the  last  several  decades,  anthropogenic  process- 
es have  brought  about  a  number  of  changes  in  the 
ecosystem  of  the  Danube  River.  Data  on  the  water 
quality  of  the  Danube  and  its  tributaries  are  many, 
thanks  to  the  organized  and  systematic  coordina- 
tion of  research  in  all  the  Danubian  countries. 
Hydroengineering  schemes  and  wastewater  loads 
from  industry,  agriculture  and  urban  centers  have 
changed  the  conditions  of  life  both  in  the  water 
and  along  the  banks.  The  belts  of  flood  forests 
which  had  been  characteristic  for  the  Danube  have 
been  reduced.  The  decrease  of  flooded  areas  and 
introduction  of  atochthonous  tree  species  has  nega- 
tively affected  certain  fish  species  which  used  these 
areas  as  spawning  places.  The  composition  of  phy- 
toplankton in  the  Danube  is  characterized  by  the 
domination  of  Bacillariophyta  over  the  whole 
course,  while  in  the  lower  reaches,  in  addition  to 
these  algae,  there  are  Chlorophyta,  the  dominant 
group  in  wanner  periods.  The  number  of  phyto- 
plankton in  the  last  ten  years  has  multiplied,  as  a 
result  of  eutrophication  and  backwater  effects  in 


certain  sections,  due  to  the  construction  of  im- 
poundments and  hydropower  plants.  In  keeping 
with  the  increased  eutrophication,  there  are  also 
blooms  of  blue-green  algae  in  certain  sections.  The 
zooplankton  consists  of:  Protozoa,  Rotatoria,  Cla- 
docera,  Copepoda,  and  larvae  of  Dreissena  poly- 
morpha.  The  benthos  fauna  has  undergone  some 
major  changes.  In  certain  sections,  some  snail  spe- 
cies have  disappeared  (Theodoxus  danubias,  Ephe- 
meroptera  and  Trichoptera)  while  the  incidence  of 
Oligochaeta  increased,  particularly  Tubifex  and 
Limnodrilus  genera.  According  to  microbiological 
indicators,  water  quality  of  the  Danube  may  be 
classified  as  category  II  and  III.  Other  biological 
parameters  also  indicate  betamesosaprobic  to  beta- 
alphamesosaprobic  conditions.  Some  species  from 
the  ichthyofauna  of  the  Danube  have  disappeared 
(Acipenseridae  and  Umbra  krameri).  The  self-puri- 
fication capacity  of  the  Danube  is  considerable, 
which  is  the  factor  that  helps  preserve  the  above 
mentioned  quality.  However,  future  adverse  influ- 
ences may  seriously  aggravate  the  situation.  (Agos- 
tine-PTT) 
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ECOTOXICOLOGICAL  STUDIES  ON  THE 
KILIAN  BRANCH  AND  DELTA  OF  THE 
RIVER  DANUBE. 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 
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LONG  TERM  INVESTIGATION  OF  THE 
RIVER  DANUBE  WATER  QUALITY  IN  THE 
YUGOSLAV  SECTION  ACCORDING  TO  MI- 
CROBIOLOGICAL PARAMETERS. 

Novi  Sad  Univ.   (Yugoslavia).   Inst,  of  Biology. 

S.  Gajin,  M.  Gantar,  M.  Matavulj,  and  O. 

Petrovic. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  39-44,  1990.  3  fig,  16  ref. 

Descriptors:  'Bioindicators,  'Danube  River,  'Lab- 
oratory methods,  'Path  of  pollutants,  'Water  pol- 
lution effects,  'Water  quality,  Bacteria,  Bacterial 
physiology,  Bioassay,  Ecological  effects,  Hetero- 
trophs,  Microbiological  studies,  Plankton,  Yugo- 
slavia. 

The  estimation  of  water  quality  of  the  Danube 
River  in  the  Yugoslav  section  in  the  period  from 
1975  to  1988,  was  based  on  the  numbers  of  hetero- 
trophs,  the  ratio  of  the  total  number  of  bacterio- 
plankton  and  the  number  of  heterotrophs  (T/H 
ratio),  and  enzymatic  activity.  Water  samples  for 
microbiological  analysis  were  taken  seasonally, 
from  the  middle  region  of  the  river,  at  seven 
sampling  sites  throughout  Yugoslavia.  Total 
number  of  bacterioplankton  was  estimated  in  the 
period  1982-1988  by  direct  count  on  Sartorius  fil- 
ters, and  the  number  of  heterotrophs  was  estimated 
in  the  period  1975-1988.  Numbers  of  bacteria  be- 
longing to  different  physiological  groups  (hetero- 
trophs, oligotrophs,  proteolytic  bacteria,  anxioly- 
tic bacteria,  and  sucrose  utilizing  bacteria)  were 
determined  by  cultivation  methods.  Estimation  of 
water  quality  was  carried  out  according  to  Kohl's 
classification,  which  is  based  on  the  number  of 
heterotrophs,  and  according  to  the  T/H  index. 
According  to  the  number  of  heterotrophs,  there  is 
a  conspicuous  deterioration  of  Danube  water  qual- 
ity, indicated  by  the  shift  from  class  I-II  and  II,  in 
the  period  1975-1978,  to  class  III  and  III-IV,  in 
recent  years.  Numbers  of  total  bacterioplankton 
were  lower  in  the  recent  years,  while  the  percent- 
age of  heterotrophs  in  total  number  increased.  This 
would  suggest  a  decrease  of  oligotrophic  micro- 
flora in  the  river  ecosystem.  The  increase  in  phos- 
phatase activity  during  the  period  1982-1988  also 
indicates  the  deterioration  of  the  water  quality  in 
the  Yugoslav  section  of  the  Danube.  The  data 
presented  here  should  be  considered  seriously, 
since  any  further  loading  of  the  river  water  with 
organic  pollutants  could  reach  the  limits  of  self- 
purification  capacities  and  lead  to  the  breakdown 
of  the  dynamics  of  biological  processes.  (Agostine- 
PTT) 
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EFFECTS  OF  WARM  WASTEWATERS  FROM 
THERMAL  POWER  STATIONS  ON  ECOSYS- 
TEMS OF  THE  SAVA  AND  THE  VELIKA 
MORAVA,  TRIBUTARIES  OF  THE  DANUBE. 

Institute  for  Biological  Research,  Belgrade  (Yugo- 
slavia). Dept.  of  Ichthyology. 
For  primary  bibliographic   entry  see   Field   6G. 
W90-08625 


IMPACT  OF  THE  CHERNOBYL  ACCIDENT 
ON  THE  RADIOACTTVrrY  OF  THE  RIVER 
DANUBE. 

Novi  Sad   Univ.   (Yugoslavia).   Inst,   of  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
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ESTIMATION  OF  ENVHtONMENTAL  RISK 
DUE  TO  POLLUTED  SEDIMENT. 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

I.  Bogardi,  W.  E.  Kelly,  A.  Bardossy,  and  E.  Z. 
Stakhiv. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  5,  p  227-234,  1990.  1  fig,  10  ref. 

Descriptors:  *Dredging  wastes,  *Fate  of  pollut- 
ants, 'Model  studies,  *Risk  assessment,  'Sediment 
contamination,  'Water  pollution  effects,  'Water 
pollution  sources,  Carcinogens,  Danube  River, 
Economic  aspects,  Industrial  wastes,  Mathematical 
models,  Rivers,  Sediments. 

A  risk-cost  evaluation  method  has  been  developed 
for  sediment  management  applicable  to  the  Danube 
Basin.  Specifically,  the  environmental  risk  and  the 
cost  due  to  excavation  and  disposal  of  polluted 
sediment  are  evaluated  and  traded  off  in  order  to 
select  sound  management  alternatives.  Two  main 
objectives  of  sediment  management  are  considered: 
to  minimis  the  cost  of  management  and  to  mini- 
mize the  environmental  risk.  The  economically 
optimal  solution  may  not  be  realized  due  to  the 
environmental  risk  involved.  The  environmental 
risk  has  several  components  such  as  human  carci- 
nogenic risk,  human  noncarcinogenic  risk,  and  eco- 
logical risk  related  to  a  number  of  species.  A  trade- 
off analysis  called  composite  programming  is  used: 
(1)  to  aggregate  components  of  environmental  risk 
considering  different  sources  and  compositions  of 
polluted  sediment  in  the  river  channel  and/or  res- 
ervoirs, and  (2)  to  find  an  alternative  of  sediment 
management  which  provides  the  best  compromise 
between  the  cost  and  environmental  risk  involved. 
(Author's  abstract) 
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EFFECT  OF  MERCURY  ON  THE  SURVIVAL 
OF  DAPHNIA  MAGNA. 

Sarajevo  Univ.  (Yugoslavia).  Inst,  for  Water  Re- 
sources Development. 
I.  Brkovic-Popovic. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  5,  p  241-146,   1990.  2  fig,  3  tab,  8  ref. 

Descriptors:  *Bioassay,  •Bioindicators,  *Heavy 
metals,  'Laboratory  methods,  'Mercury,  'Toxici- 
ty, 'Water  pollution  effects,  Alkalinity,  Crusta- 
ceans, Daphnia,  Hardness. 

The  toxic  effect  of  mercury  on  Daphnia  magna  has 
been  the  subject  of  numerous  studies.  Daphnia  is 
considered  to  be  a  very  suitable  test  organism  for 
studying  the  toxicity  of  heavy  metals  because  it  is 
very  sensitive,  has  a  short  life-span,  and  is  very 
important  as  a  food  for  fish.  A  study  was  conduct- 
ed to  determine  the  toxic  effect  of  mercury  on  the 
survival  of  Daphnia  magna  over  its  whole  life-span 
at  two  temperatures  and  with  two  diluents  of  dif- 
ferent total  hardness  and  alkalinity.  The  studies 
were  carried  out  over  a  wide  range  of  mercury 
concentrations  (from  acutely  lethal  to  the  so-called 
'no  effect  on  the  median  life-span'  concentration), 
in  order  to  provide  a  better  basis  for  predicting  the 
'no  effect'  concentration  from  short-term  toxicity 
tests  and  to  indicate  the  influence  of  abiotic  factors 
on  the  results.  The  median  lethal  time  (LT  50)  for 
each  concentration  of  mercury  was  determined  on 
the  basis  of  mortality  curves.  The  experiments 
were  carried  out  using  two  diluents  of  different 
total  hardness  (46  and  119  mg/L  as  CaC03),  at 


two  temperatures  (20  C  and  25  C).  A  comparison 
of  the  LT  50s  of  the  control  organisms  with  the 
LT  50s  of  the  test  organisms  at  mercury  concentra- 
tions of  0.0075  and  0.0050  mg/L  showed  that  the 
chemical  characteristics  and  temperature  of  the 
media  tested  did  not  affect  the  range  of  the  'no 
effect'  concentration.  However,  the  incipient 
median  lethal  concentration  (LC  50),  and  the  time 
required  for  its  appearance,  did  depend  on  the 
combination  of  the  abiotic  factors  tested.  (Agos- 
tine-PTT) 
W90-08637 

EVALUATION   OF  WASTE  WATER   POLLU- 
TION. 

Ljubljana  Univ.  (Yugoslavia).  Faculty  of  Natural 

Sciences  and  Technology. 
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RISK  MANAGEMENT  OF  ACCIDENTAL 
WATER  POLLUTION:  AN  ILLUSTRATIVE  AP- 
PLICATION. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  7C. 
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IMPACT  OF  MUNICIPAL  WASTEWATER  ON 
THE  QUALITY  OF  THE  RIVER  SAVA. 

Zagreb  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  5,  p  275-280,  1990.  3  fig,  6  ref. 

Descriptors:  'Sava  River,  'Wastewater  pollution, 
'Water  pollution  effects,  'Yugoslavia,  Biological 
oxygen  demand,  Dissolved  oxygen.  Industrial 
wastewater,  Municipal  wastewater,  Oxygen  deple- 
tion, Wastewater  treatment. 

The  River  Sava  in  Yugoslavia  is  very  polluted  in 
certain  sections.  At  times,  the  dissolved  oxygen  is 
completely  exhausted  (1.0  to  3.0  mg  oxygen/L) 
resulting  in  frequent  massive  fish  kills.  The  water 
quality  has  significantly  deteriorated  during  the 
past  few  decades,  due  to  the  industry  developed  in 
the  watershed  and  the  increased  population  in  the 
area.  Especially  heavy  pollution  loads  come  from 
the  greater  Zagreb  area  (153  tons  biochemical 
oxygen  demand  for  5  hours  per  day).  Treating  the 
wastewater  from  Zagreb  could  upgrade  the  water 
quality  of  the  Sava,  and  68  to  72%  oxygen  satura- 
tion could  be  achieved  even  under  the  most  unfa- 
vorable conditions.  Particular  attention  should  be 
given  to  the  choice  of  the  treatment  process,  due 
to  the  planned  construction  of  multi-purpose  reser- 
voirs along  the  Sava.  (Author's  abstract) 
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URBAN  DEVELOPMENT  IN  THE  DANUBIAN 
BASIN  AND  ITS  EFFECTS  ON  WATER  QUAL- 
ITY-ASPECTS AND  TRENDS. 

Executive  Council  of  the  Socialist  Republic  of 

Serbia,  Belgrade  (Yugoslavia). 
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URBAN  SURFACE  WATER  MANAGEMENT. 

Valparaiso  Univ.,  IN. 
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EFFECT  OF  WINTER  HEAT  LOSS  ON  TREAT- 
MENT PLANT  EFFICIENCY. 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

S.  A.  Wells. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  62,  No.  1,  p  34-39,  January/Febru- 
ary 1990.  9  fig,  2  tab,  18  ref. 

Descriptors:  'Cold  regions,  'Mathematical  models, 
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Activated  sludge,  Aeration,  Biological  wastewater 
treatment,  Chlorination,  Clarifiers,  Finite  differ- 
ence methods,  Numerical  analysis,  Sedimentation, 
Temperature  effects. 

Heat  losses  from  wastewater  treatment  plant  units 
can  affect  the  efficiency  of  anaerobic  and  aerobic 
biological  processes  (temperature  dependence  of 
cell  kinetics,  gas  solubility,  oxygen  diffusion,  and 
gas  surface  transfer),  chlorine  disinfection  (temper- 
ature dependence  of  percent  HOCL  versus  OCL), 
suspended  solids  removal  by  sedimentation  (tem- 
perature dependence  of  viscosity  and  the  possibili- 
ty of  thermal  short-circuiting),  and  other  processes 
such  as  ammonia  stripping,  nitrification  and  deni- 
trification,  dissolved  air  flotation,  and  carbon  ad- 
sorption. The  temperature  regime  of  a  typical 
wastewater  treatment  plant  was  modeled  using  nu- 
merical and  analytical  techniques.  The  following 
exposed  tanks  were  chosen:  a  rectangular  primary 
clarifier,  aeration  basin,  secondary  clarifier,  and 
chlorine  contact  chamber.  One-dimensional  disper- 
sive flow  in  each  tank  was  assumed.  The  tempera- 
ture distribution  was  modeled  numerically  for  each 
basin  by  a  Crank-Nicholson  implicit  finite  differ- 
ence technique.  An  analytical  approach  was  also 
used  to  calculate  the  steady-state  case.  Calculations 
were  made  for  hypothetical  winter  meteorological 
conditions,  plant  flow,  plant  basin  design,  and 
inflow  temperature.  Effects  of  increasing  plant  re- 
cycle rate  between  the  secondary  clarifier  and  the 
aeration  basin  and  of  covering  the  aeration  basin 
on  heat  losses  were  noted.  During  winter  condi- 
tions, analyses  indicated  that  thermal  short  circuit- 
ing may  occur  in  the  clarifiers  and  the  chlorine 
contact  basin  and  that  vertical  turbulent  motions 
due  to  surface  cooling  may  inhibit  particle  sedi- 
mentation. (Tappert-PTT) 
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NITRIFICATION  PERFORMANCE  OF  A 
PILOT-SCALE  TRICKLING  FILTER. 

Veenstra  and  Kimm,  Inc.,  West  Des  Moines,  IA. 
H.  A.  Gullicks,  and  J.  L.  Cleasby. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  62,  No.  1,  p  40-49,  January/Febru- 
ary 1990.  14  fig,  1  tab,  8  ref. 
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ling filters,  'Wastewater  facilities,  'Wastewater 
treatment,  Biofilms,  Chemical  oxygen  demand, 
Dissolved  oxygen,  Hydraulic  loading,  Iowa,  Pilot 
plants. 

Nitrification  in  trickling  filters  is  flux  limited  and 
depends  upon  the  rate  of  transport  of  reactants  into 
the  biofilm.  The  nitrification  performance  of  a 
pilot-scale,  separate  stage  trickling  filter  plant  was 
evaluated  with  emphasis  on  cold-climate  perform- 
ance. A  14  month  pilot-scale  nitrification  study 
was  conducted  on  a  two-stage  trickling  filter  plant 
at  Ames,  Iowa.  The  pilot  plant  consisted  of  a 
pretreatment  tower  and  a  nitrification  tower.  Sam- 
ples were  collected  at  the  dosing  siphon  discharge 
of  the  nitrification  tower.  Nitrification  rates  were 
examined  at  a  temperature  of  IOC;  rates  observed 
at  other  than  10C  were  converted  to  a  IOC  basis 
using  the  Nernst-Einstein  equation.  Nitrification 
performance  was  diminished  at  less  than  60  to  65% 
of  bulk-liquid  DO  saturation.  Previous  theories 
that  nitrification  could  not  occur  in  the  presence  of 
bulk-liquid  filterable  COD  concentrations  in  excess 
of  27  mg/L  were  refuted.  Total  hydraulic  loading 
rates  greater  than  0.8  L/sq.m/sec  and  intermittent 
dosing  were  detrimental  to  winter  operation.  Nitri- 
fying performance  was  restored  during  winter  op- 
eration by  continuous  dosing  and  lower  hydraulic 
loading  rates.  (Tappert-PTT) 
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COLD-CLIMATE  NITRIFYING  BIOFTLTERS: 
DESIGN  AND  OPERATION  CONSIDER- 
ATIONS. 

Veenstra  and  Kimm,  Inc.,  West  Des  Moines,  IA. 
H.  A.  Gullicks,  and  J.  L.  Cleasby. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  62,  No.  1,  p  50-57,  January/Febru- 
ary 1990.  7  fig,  2  tab,  25  ref. 
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Descriptors:  "Biofilters,  'Nitrification, 

•Wastewater    facilities,    'Wastewater    treatment, 
Dissolved  oxygen,  Iowa,  Temperature  effects. 

A  14  month  pilot-scale  nitrification  study  was  con- 
ducted at  the  Ames,  Iowa  water  pollution  control 
plant.  A  design  curve  for  separate-stage,  nitrifying 
biofilters  with  influent  wastewater  temperatures  of 
IOC  was  constructed  with  data  from  studies  con- 
ducted by  other  researchers.  The  performance  of 
the  Ames,  Iowa,  pilot-scale  nitrifying  biofilter 
plant  was  compared  to  the  design  curve  predic- 
tions. Nitrification  performance  was  lower  in 
winter  than  in  summer  due  to  reduced  transfer  of 
oxygen  into  the  biofilm  at  winter  temperatures. 
The  lower  nitrification  performance  at  colder 
wastewater  temperatures  is  the  result  of  the  fol- 
lowing factors:  (1)  lower  diffusivities  of  reactants 
in  the  bulk  liquid  and  in  the  biofilm;  (2)  low  bulk 
liquid  dissolved  oxygen  concentrations  compared 
with  saturation  dissolved  oxygen;  (3)  higher  carbo- 
naceous oxygen  demand;  (4)  greater  sloughing  and 
partial  plugging  associated  with  winter  operation; 
and  (5)  possibly  the  lower  metabolic  rate  of  the 
micro-organisms  although  this  effect  would  be 
small  in  flux-limited  processes.  Operating  proce- 
dures that  increase  oxygen  transfer  will  increase 
the  rate  of  nitrification  observed.  A  cross-flow 
medium  with  a  high  specific  surface  area  appeared 
more  prone  to  plugging  than  a  medium  with  a 
lower  specific  surface  area.  The  average,  effective 
media  surface  area  was  between  the  values  predict- 
ed by  two  theoretical  equations.  Start-up  of  nitrify- 
ing biofilters  and  restoration  of  nitrification  per- 
formance is  possible  under  winter  conditions.  (Tap- 
pert-PTT) 
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FACTORS  GOVERNING  METHANE  FLUCTU- 
ATIONS FOLLOWING  SHOCK  LOADING  OF 
DIGESTERS. 

ENEA,  Bologna  (Italy).  Lab.  Interventi  Dimostra- 
tiri. 

D.  P.  Smith,  and  P.  L.  McCarty. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  62,  No.  1,  p  58-64,  January/Febru- 
ary 1990.  8  fig,  2  tab,  29  ref.  NSF  Grant  No.  CEE 
82-15436. 

Descriptors:  'Anaerobic  digestion,  'Digestion, 
'Methane,  'Numerical  analysis,  'Wastewater 
treatment,  Mathematical  models,  Model  studies, 
Municipal  wastewater. 

Anaerobic  treatment  provides  for  the  majority  of 
waste  stabilization  in  municipal  wastewater  treat- 
ment plants  and  is  useful  for  the  treatment  of  a 
wide  variety  of  industrial  wastewaters  as  well.  The 
process  is  complex  because  of  the  many  microor- 
ganisms included  in  the  overall  transformations  to 
methane  gas,  and  for  this  reason  it  is  often  difficult 
to  understand  the  variations  in  performance  that 
occur.  A  non-steady-state  energetic/kinetic  model 
was  developed  to  predict  methane  production,  or- 
ganic substrate  and  product  concentrations,  hydro- 
gen partial  pressure,  and  bacterial  mass  concentra- 
tions in  a  methanogenic  continuously  stirred  tank 
reactor  (CSTR)  receiving  ethanol  and  propionate 
as  organic  substrates  for  growth.  The  non-steady- 
state  model  consists  of  a  system  of  eight  first-order 
nonlinear  ordinary  differential  equations  describing 
substrate  and  bacterial  concentrations  for  each  of 
four  biologically  mediated  reactions.  The  model 
was  used  to  simulate  a  shock-load  perturbation  of 
the  steady-state  CSTR  by  sudden  addition  of  a 
large  quantity  of  ethanol  and  propionate.  A  cyclic 
pattern  in  methane  production,  corresponding  to 
sequential  utilization  of  substrates  and  interme- 
diates was  predicted  by  the  model.  Experimentally 
measured  methane  production  showed  a  similar 
cyclic  pattern,  but  was  more  erratic  due  to  reduced 
product  formation  which  shifted  methane  produc- 
tion to  latter  stages  in  the  transient.  (Tappert-PTT) 
W90-07627 


CONTROL  OF  ANAEROBIC  GAC  REACTORS 
TREATING  INHIBITORY  WASTEWATERS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

G.  F.  Nakhla,  M.  T.  Suidan,  and  J.  T.  Pfeffer. 

Journal    -    Water    Pollution    Control    Federation 


JWPFA5,  Vol.  62,  No.  1,  p  65-72,  January /Febru- 
ary 1990.  7  fig,  5  tab,  13  ref.  DOE  Grant  No.  DE- 
AC21-80MC14713. 

Descriptors:  'Anaerobic  digestion,  'Coal  wastes, 
'Granular  activated  carbon,  'Industrial 
wastewater,  'Wastewater  facilities,  'Wastewater 
treatment,  Activated  carbon,  Activated  sludge, 
Ammonia,  Aromatic  compounds,  Chemical 
oxygen  demand,  Cyanide,  Hydraulic  loading,  Hy- 
drocarbons, Phenols. 

Conversion  of  coal  to  gaseous  liquid  fuels  gener- 
ates wastewaters  that  are  contaminated  with  phe- 
nolic compounds,  polyaromatic  hydrocarbons,  am- 
monia, cyanide,  thiocyanate,  and  a  variety  of  sus- 
pected mutagenic  substances.  Operational  tech- 
niques for  reducing  the  cost  of  treating  a  coal 
gasification  wastewater  (CGWW)  using  expanded 
bed  anaerobic  granular  activated  carbon  (GAC) 
bioreactors  require  an  understanding  of  the  rela- 
tionship between  several  components  of  the  proc- 
ess train,  including  the  hydraulic  retention  time, 
solids  retention  time,  and  influent  concentration  of 
non-biodegradable  inhibiting  compounds.  The 
wastewater  toxicity  is  overcome  by  periodic  par- 
tial replacement  of  the  reactor  medium  with  virgin 
GAC.  A  two-phase  study  of  CGWW  treatment 
processes  was  conducted,  using  two-stage  anaero- 
bic filters.  The  first  phase  of  the  study  was  devoted 
to  determining  the  minimum  mass  of  GAC  that 
needs  to  be  replaced.  The  second  phase  investigat- 
ed the  dependence  of  system  performance  on  hy- 
draulic retention  time  and  volumetric  COD  load- 
ing rate.  Finally,  the  impact  of  waste  strength  on 
treatability  was  assessed  through  the  operation  of 
three  anaerobic  reactors  with  30,  60,  and  100% 
wastewater.  With  a  COD  loading  rate  of  4.85  kg 
COD/cu  m/d,  the  minimum  adsorptive  capacity 
required  for  the  stable  treatment  of  CGWW  using 
a  fluidized  bed  GAC  anaerobic  reactor  was  0.678 
GAC/  g  influent  COD.  No  major  benefit  was 
realized  with  higher  replacement  rates.  The  second 
phase  of  the  investigation  identified  advantages  of 
treating  diluted  wastewater,  although  related  prob- 
lems such  as  increased  volume  of  wastewater  are 
not  addressed.  (Tappert-PTT) 
W90-07628 


BIODEGRADATION  OF  2-CHLOROPHENOL 
USING  IMMOBILIZED  ACTIVATED  SLUDGE. 

New  Jersey  Inst,  of  Tech.,  Newark.  Biotechnology 
Research  Group. 

S.  S.  Sofer,  G.  A.  Lewandowski,  M.  P.  Lodaya,  F. 
S.  Lakhwala,  and  K.  C.  Yang. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  62,  No.  1,  p  73-80,  January/Febru- 
ary 1990.  12  fig,  5  tab,  19  ref. 

Descriptors:  'Activated  sludge,  'Biodegradation, 
•Chlorinated  hydrocarbons,  'Wastewater  treat- 
ment, 'Water  pollution  treatment,  Biomass, 
Groundwater  pollution,  Hazardous  wastes,  Kinet- 
ics, Model  studies,  Organic  compounds. 

The  technique  of  using  immobilized  microorga- 
nisms is  recognized  as  a  promising  method  for 
treatment  of  hazardous  and  toxic  wastes.  Biodegra- 
dation of  2-chlorophenol  was  studied  using  immo- 
bilized activated  sludge.  System  response  to  varia- 
tion in  temperature  and  concentration  of  2-chloro- 
phenol was  studied  in  an  air-sparged  reactor.  A 
recirculation  reactor,  run  in  a  batch  mode,  was 
used  to  study  kinetic  parameters  such  as  recycle 
rate,  biomass  loading,  and  spiked  concentration  of 
2-chlorophenol.  The  system  response  was  exam- 
ined following  changes  in  2-chlorophenol  concen- 
tration, flow  rate,  and  biomass  loadings.  Stoichio- 
metric amounts  of  free  chloride  detected  at  the  end 
of  the  experiments  confirmed  mineralization  of  2- 
chlorophenol.  A  nonlinear  regression  model  was 
used  to  verify  and  evaluate  the  kinetic  parameters 
for  the  removal  of  2-chlorophenol.  The  model  was 
modified  to  accommodate  the  removal  of  2-chloro- 
phenol by  stripping.  A  physically  strong  bead 
structure  was  obtained  by  optimizing  concentra- 
tions of  sodium  alginate  and  calcium  chloride.  Ki- 
netic constants  for  the  rate  equations  determined 
under  varying  conditions  of  flow,  chlorophenol 
concentrations,  and  biomass  loading,  are  important 
in  scale-up  and  design  of  reactors  for  treating 
groundwater  and  hazardous  wastes  in  which  un- 


usually high  concentrations  of  organic  compounds 

are  observed.  (Tappert-PTT) 
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LOW-LEVEL  ALKALINE  SOLUBILIZATION 
FOR  ENHANCED  ANAEROBIC  DIGESTION. 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 
Civil  Engineering  and  Mechanics. 
B.  T.  Ray,  J.  G.  Lin,  and  R.  V.  Rajan. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  62,  No.  1,  p  81-87,  January/Febru- 
ary 1990.  3  fig,  5  tab,  20  ref. 

Descriptors:  'Anaerobic  digestion,  'Bases, 
'Sludge,  'Sludge  treatment,  Chemical  oxygen 
demand,  Lime,  Sodium  hydroxide,  Volatile  solids, 
Waste  disposal. 

Anaerobic  digestion  is  the  most  common  form  of 
secondary  sludge  stabilization,  having  significant 
advantages  over  other  processes  used  to  stabilize 
organic  sludges.  The  technique  provides  a  lower 
volume  of  stabilized  sludge  than  aerobic  digestion, 
has  lower  nutrient  requirements,  and  requires  no 
oxygen.  A  low-level,  ambient  temperature  alkaline 
solubilization  process  has  been  investigated  for  its 
ability  to  enhance  the  anaerobic  digestion  of  waste 
activated  sludge.  The  pretreatment  process  consists 
of  adding  20  meq  of  alkali/L,  followed  by  anoxic 
mixing  for  24  hours.  Both  lime  and  sodium  hydrox- 
ide were  evaluated.  Pretreatment  using  either 
chemical  improves  anaerobic  digestion,  although 
sodium  hydroxide  provides  better  performance. 
Pretreatment  using  sodium  hydroxide  improves 
volatile  solids  (VS)  removals  in  the  range  of  25  to 
35%  over  no  pretreatment  and  increases  gas  pro- 
duction from  29  to  112%  over  the  control  sludge. 
VS  and  COD  removals  for  sodium  hydroxide  pre- 
treated  sludge  at  a  7.5-day  retention  time  were 
similar  to  the  VS  and  COD  removals  without 
pretreatment  at  a  20-day  retention  time.  (Tappert- 
PTT) 
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ADSORBER  COLUMN  DIAMETER:  PARTI- 
CLE DIAMETER  RATIO  REQUIREMENTS. 

Akron  Univ.,  OH.   Dept.   of  Civil   Engineering. 
W.  B.  Arbuckle,  and  Y.  F.  Ho. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  62,  No.  1,  p  88-90,  January/Febru- 
ary 1990.  3  fig,  3  ref. 

Descriptors:  'Activated  carbon,  'Adsorption, 
•Wastewater  treatment,  Design  criteria,  Experi- 
mental design,  Laboratory  methods. 

When  considering  activated  carbon  adsorption  for 
the  treatment  of  wastewaters,  column  testing  is  the 
principal  design  tool.  The  contaminant  concentra- 
tion in  the  column  effluent  is  monitored  and  a 
breakthrough  curve  obtained;  professional  judg- 
ment is  used  to  scale  up  to  full-scale  treatment. 
When  performing  these  small-scale  column  studies, 
it  is  frequently  desirable  to  minimize  the  column 
diameter  so  the  volume  of  waste  to  be  tested  is 
minimized.  To  maintain  mass  transfer  consider- 
ations identical  to  those  of  a  full-scale  column,  the 
superficial  velocity  (volumetric  flow  divided  by 
the  column  cross-sectional  area)  should  be  main- 
tained in  the  anticipated  design  range  of  5  to  25  m/ 
h(2  to  10  gpm/sq  ft).  In  addition,  the  column 
diameter  should  be  considerably  larger  than  the 
particle  diameter  to  eliminate  wall  effects.  Most 
researchers  recommend  a  minimum  column 
diameter:particle  diameter  ratio  of  at  least  20:1. 
Experiments  were  performed  using  a  variety  of 
synthetic  wastewaters  and  column 

diameter:particle  diameter  ratios  ranging  from  7:1 
to  37:1.  The  experiments  indicate  that  ratios  as  low 
as  7:1  could  be  used  without  adversely  affecting 
the  breakthrough  curve  due  to  wall  effects.  This 
result  is  attributed  to  the  different  physical  charac- 
teristics of  liquids  compared  to  the  gases  used  in 
the  wall  effect  models.  (Author's  abstract) 
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TREATMENT  AND  DISCHARGE  TO  A  POTW: 
THE  STRINGFELLOW  EXPERIENCE. 

Environmental  Protection  Agency,  San  Francisco, 
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SMALL  WASTEWATER  TREATMENT  PLANTS 
IN  SWITZERLAND. 

Eidgenoessische  Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

M.  Boiler,  and  G.  Deplazes. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  1-8,  1990.  5  fig,  3  tab,  7  ref. 

Descriptors:  *Biological  wastewater  treatment, 
•Switzerland,  'Wastewater  treatment,  Extended 
aeration,  Planning,  Trickling  filters. 

The  removal  of  small  pollution  sources  in  rural 
areas  is  one  of  the  present  and  future  activities  of 
the  environmental  authorities  in  Switzerland.  The 
number  of  small  treatment  plants  that  still  have  to 
be  constructed  is  estimated  to  be  40-50%  of  the 
existing  plants.  Since  the  pollution  problems  from 
small  wastewater  sources  are  usually  not  severe 
and  the  investment  costs  per  capita  are  relatively 
high,  the  existing  small  treatment  plants  are  often 
designed,  operated  and  maintained  with  insuffi- 
cient care.  New  efforts  for  establishing  procedural 
and  design  guidelines  for  engineers  and  authorities 
are  under  way.  A  proper  design  calls  for  detailed 
information  on  wastewater  characteristics  and  on 
the  receiving  water,  and  for  a  sound  experience 
with  conventional  and  new  treatment  methods. 
Several  extreme  conditions  like  low  temperatures, 
high  diurnal  and  seasonal  fluctuations  of  flow  and 
concentration  of  the  wastewater  (esp.  tourist  re- 
sorts) and  of  the  receiving  water  (e.g.  residual  flow 
of  impounded  water  for  hydro-power),  and  the 
application  of  economic  and  reliable  processes,  do 
not  allow  a  straight  copy  of  the  treatment  systems 
applied  in  the  larger  plants.  Innovative  and  appro- 
priate processes  and  process  modifications  are 
needed  for  the  treatment  of  small  wastewater 
sources.  (Author's  abstract) 
W90-07771 


Centre    National    du    Machinisme    Agricole,    du 
Genie  Rural,  des  Eaux  et  des  Forets,  Cestas  Princi- 
pal (France).  Div.  Qualite  des  Eaux. 
Y.  Racault,  and  A.  Vachon. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p   17-24,   1990.   5  fig,  2  tab,  4  ref. 

Descriptors:  'Biological  treatment,  'France, 
•Wastewater  treatment,  Activated  sludge,  La- 
goons, Trickling  filters. 

France  has  a  large  number  of  small  rural  waste 
treatment  plants.  A  fairly  wide  range  of  technol- 
ogies suitable  for  small  local  authorities  has  been 
developed  in  recent  years.  The  choice  of  process  is 
now  based  on  a  detailed  analysis  of  the  limitations 
imposed  by  local  conditions,  with  particular  regard 
to  those  involving  the  quality  objectives  for  the 
receiving  environment.  The  main  processes  used 
are  presented,  together  with  the  design  basis  gener- 
ally applied.  An  overview  is  presented  of  the  situa- 
tion of  France's  small  treatment  plants,  through  an 
analysis  of  a  sample  of  976  plants  with  a  capacity 
of  less  than  2000  inhabitant-equivalents  in  11 
mainly  rural  departments  covering  13  %  of 
France's  surface  area.  The  distribution  of  the  proc- 
esses used  and  the  evolution  of  the  choices  adopted 
are  analyzed  with  regard  to  the  size  of  the  plants. 
Over  one  third  of  the  total  consists  of  plants  with  a 
size  under  400  inhabitant-equivalents,  and  a  vast 
majority  (65  %)  concerns  towns  of  less  than  800 
inhabitant.  This  breakdown  can  be  explained  by 
the  large  number  of  small  towns,  many  of  them 
having  their  own  treatment  plant.  Activated  sludge 
is  the  predominant  treatment  process,  with  nearly 
50  %  of  the  total,  followed  by  lagooning  (27  %), 
and  trickling  filters  (11  %).  Biological  discs  and 
other  processes  account  for  a  very  small  part  of  the 
total.  The  activated  sludge  process,  widely  used  in 
all  size  classes  ten  years  ago,  has  been  gradually 
replaced  by  extensive  processes,  essentially  where 
the  capacity  is  less  than  800  inhabitant-equivalents. 
In  some  departments,  local  practices  have  a  great 
influence  over  the  choice  of  process.  (Author's 
abstract) 
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SMALL  SEWAGE  TREATMENT  PLANTS  AND 
WASTEWATER  REUSE  IN  CYPRUS. 

Hydrotech,  Limassol  (Cyprus). 

I.  Hadji vassilis. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.   3/4,  p  9-16,   1990.  2  fig,   3  tab,   5  ref. 

Descriptors:  *Activated  sludge,  *Aeration,  •Bio- 
logical treatment,  'Cyprus,  'Wastewater  treat- 
ment, 'Water  use,  Coasts,  Sewage  treatment,  Irri- 
gation, Tertiary  treatment. 

The  rapid  tourist  development  in  the  coastal  areas 
of  Cyprus  resulting  in  higher  water  consumption, 
the  protection  of  environment  and  resources  and 
the  needs  of  reuse  of  wastewater,  contributed  to 
the  improvement  of  local  technology  for  sewage 
treatment  and  wastewater  reuse  for  irrigation.  In 
the  last  ten  years,  due  to  the  lack  of  central  sewer- 
age systems,  approximately  two  hundred  small 
wastewater  treatment  plants  have  been  installed, 
mainly  in  coastal  areas  of  the  island.  The  method 
applied  for  the  biological  treatment  is  the  activated 
sludge  extended  aeration  process.  The  tertiary 
treatment  based  on  high-speed  depth  filtration  con- 
sists of  two  vertical  pressure  multilayer  filters, 
working  in  series.  Additionally,  chemicals  are  in- 
jected for  disinfection,  coagulation/flocculation  al- 
lowing the  production  of  high  quality  of  water. 
Plants  regularly  maintained  are.  operating  with 
very  good  results,  so  that  the  treated  water  has  the 
following  characteristics:  biochemical  oxygen 
demand  <  5  mg/L,  suspended  solids  <  5  mg/L, 
turbidity  <  3  NTU,  residual  chlorine  1.0  to  1.5 
mg/L.  The  water  can  be  used  for  unrestricted 
irrigation.  The  installation  of  small  sewage  treat- 
ment plants  and  the  wastewater  reuse  for  irrigation 
in  Cyprus  is  a  profitable  investment,  preventing  at 
the  same  time  the  pollution  of  the  environment. 
(Author's  abstract) 
W90-07772 


SEWAGE  TREATMENT  FOR  SMALL  LOCAL 
AUTHORITIES:  CHOICE  OF  PROCESS  AND 
RECENT  TRENDS  IN  FRANCE. 


OPERATIONAL  PERFORMANCE  OF  PACK- 
AGE SEWAGE  TREATMENT  PLANTS  IN 
NORTH  WEST  ENGLAND. 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

F.  E.  Greaves,  B.  Thorp,  and  R.  F.  Critchley. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.   3/4,  p  25-32,   1990.  6  fig,  2  tab,  3  ref. 

Descriptors:  'Aeration,  'Biological  wastewater 
treatment,  'England,  'Wastewater  treatment,  Bio- 
logical contactors,  Contactors,  Extended  aeration. 

North  West  Water  Authority  owns  and  operates 
21  rotating  biological  contactors  and  7  package 
extended  aeration  plants.  The  rotating  biological 
contactors  have  performed  effectively,  reliably  and 
cheaply.  Site  visits  are  required  up  to  three  times  a 
week  for  simple  routine  maintenance,  while  des- 
ludging  is  required  periodically,  typically  three  to 
nine  times  a  year.  The  prefabricated  extended  aer- 
ation plants  generally  perform  well  but  typically 
with  more  demanding  operational  requirements 
and  higher  capital  and  electricity  costs  than  the 
rotating  biological  contactors.  The  Authority  has 
concluded  that  the  rotating  biological  contactor  is 
the  primary  option  for  sewage  treatment  for  small 
communities.  (Author's  abstract) 
W90-07774 

SMALL  WASTEWATER  TREATMENT  PLANTS 
IN  NORWAY. 

Norges  Tekniske  Hoegskole,  Trondheim. 

H.  Odegaard,  and  R.  Storhaug. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  33-40,   1990.  2  fig,  4  tab,  4  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Chemical  wastewater  treatment,  'Norway, 
•Wastewater  treatment,  Activated  sludge,  Bio- 
films,  Biofilters. 

About  70  %  of  the  total  number  of  advanced 
(biological,     chemical,     or     biological/chemical) 


wastewater  treatment  plants  in  Norway  are  small 
(100-2000  population  equivalents).  More  than  half 
of  the  small  plants  (55%)  are  based  on  biological/ 
chemical  treatment.  Simultaneous  precipitation  and 
post  precipitation  based  on  the  activated  sludge 
process  is  dominating  even  if  systems  based  on 
biofilm  processes  are  gaining  more  and  more  popu- 
larity. The  State  Pollution  Control  Authority  has 
made  recommendations  on  design  of  small 
wastewater  treatment  plants.  Two  systems  are  rec- 
ommended; one  based  on  a  low  loaded  activated 
sludge  process  with  querning  of  particulate  matter 
as  pretreatment  and  with  a  separate  waste  sludge 
holding  tank,  and  one  based  on  a  low  loaded 
biofilm  system  (biofilter,  rotating  biological  con- 
tactor, etc.)  with  a  large  septic  tank  serving  both  as 
pretreatment  and  waste  sludge  holding  tank.  (Au- 
thor's abstract) 
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COMPARISON  OF  VARIOUS  SYSTEMS  FOR 
ON-SITE  WASTEWATER  TREATMENT. 

Witteveen  and  Bos,  Deventer  (Netherlands). 

F.  A.  Fastenau,  J.  H.  J.  M.  van  der  Graaf,  and  G. 

Martijnse. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  41-48,   1990.  3  fig,  3  tab,  3  ref. 

Descriptors:  *Biological  wastewater  treatment, 
•On-site  wastewater  treatment,  'Septic  tanks, 
•Wastewater  treatment,  Infiltration  pits. 

Diffuse  pollution,  caused  by  direct  discharges  from 
individual  houses,  small  built-up  nuclei,  farms, 
camp-sites,  etc.,  for  which  connection  to  central 
wastewater  treatment  systems  is  unfeasible,  may  be 
significantly  reduced  by  on-site  treatment.  Based 
on  a  large  scale  research,  including  intensive  field- 
research  work  on  14  systems  of  different  types  and 
sizes  in  a  range  equal  to  population  equivalents 
(p.e.)  of  5-200  persons,  8  different  types  of  system 
were  compared:  pre-treatment  (septic)  tank  (PTT) 
+  infiltration  trench,  PTT  +  infiltration  pit,  PTT 
+  elevated  filtration  bed,  PTT  +  sand  filters,  PTT 
+  rotating  biological  contactor,  PTT  +  trickling 
filter,  activated  sludge  system,  separate  treatment 
of  'black'  and  'gray'  water.  The  comparison  in- 
volved technological  features  such  as  removal  effi- 
ciency, reliability,  operational  and  maintenance  as- 
pects, environmental  impacts  and  land  claims,  to- 
gether with  economical  features  showing  signifi- 
cant differences.  Advantages  and  disadvantages  of 
each  system  are  highlighted  to  enable  a  selection  of 
suitable  systems  to  be  made.  When  no  limiting 
factors  are  present,  it  was  found  that,  in  general, 
infiltration  systems  (infiltration  pits;  infiltration 
trenches)  have  the  best  features  for  on-site  treat- 
ment up  to  100  p.e.  For  larger  capacities,  or  when 
infiltration  is  not  possible,  the  rotating  biological 
contactor  will  be  the  best  solution  mainly  because 
of  the  lower  costs.  (Author's  abstract) 
W90-07776 


USACERL'S  EXPERIENCES  WITH  SMALL 
WASTEWATER  TREATMENT  PLANTS  IN 
THE  USA. 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

E.  D.  Smith,  and  R.  J.  Scholze. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  49-56,  1990.  4  ref. 

Descriptors:  *Aeration,  •Biological  wastewater 
treatment,  *Wastewater  treatment,  Anaerobic 
treatment,  Composting,  Latrines,  Pathogens. 

The  Environmental  Division  of  the  United  States 
Army  Corps  of  Engineers  Construction  Engineer- 
ing Research  Laboratory  (USACERL)  responsibil- 
ity for  environmental  quality  technology  research 
to  support  Army  missions.  Part  of  that  mission  is  to 
develop  and  improve  water  pollution  control  tech- 
nology through  research,  development,  testing  and 
evaluation.  This  paper  presents  a  review  of  collect- 
ed experience  of  one  of  the  Corps  of  Engineers 
research  laboratories  in  the  area  of  small  systems 
for  wastewater  treatment.  Remote  site  waste  man- 
agement options  were  investigated  focusing  on 
composting  latrines  and  aerated  vault  latrines. 
Composting  latrines  are  chambers  in  which  wastes 
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and  organic  bulking  agents  are  placed  for  biologi- 
cal and  physical  breakdown  by  aerobic  decomposi- 
tion. This  is  different  from  conventional  compost- 
ing such  as  is  done  with  sewage  sludge,  which 
produces  thermophilic  conditions  capable  of  killing 
pathogens  that  are  present.  Data  have  shown  little 
evidence  of  temperature  increases  capable  of  kill- 
ing pathogens,  indicating  that  continuous  compos- 
ters  must  rely  on  detention  time  and  unfavorable 
conditions  for  pathogen  kill.  Conventional  vault 
latrines  have  problems  such  as  unpleasant  odors, 
unsanitary  conditions  and  vector  problems  such  as 
flies  and  mosquitoes.  Aeration  by  means  of  bubble 
aeration  units  is  applicable  both  for  new  construc- 
tion and  retrofit  conditions.  Air  supplied  continu- 
ously to  the  waste  supports  the  growth  of  microor- 
ganisms, which  break  down  the  wastes  into  carbon 
dioxide  and  water.  Aerated  vault  latrines  were 
found  to  treat  the  water  biologically  reducing  the 
biochemical  oxygen  demand  levels  and  eliminating 
odors  associated  with  anaerobic  treatment  while 
producing  an  acceptable  user  environment.  The 
potential  for  exposure  of  latrine  users  and  mainte- 
nance personnel  to  pathogenic  bacteria  and  other 
organisms  in  aerosols  and  liquid  and  solid  wastes  of 
four  existing  types  of  remote  site  latrines  in  close 
spatial  proximity  was  investigated.  The  results  in- 
dicated that  exposure  to  potential  pathogens 
through  aerosols  is  low  for  all  the  considered 
technologies.  (Agostine-PTT) 
W90-07777 


USE  OF  REED  BED  TREATMENT  SYSTEMS 
IN  THE  UK. 

Water  Research  Centre,  Stevenage  (England). 
P.  F.  Cooper,  J.  A.  Hobson,  and  C.  Findlater. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  57-64,   1990.   1  fig,  4  tab,  4  ref. 

Descriptors:  *Artificial  wetland  treatment,  •Bio- 
logical wastewater  treatment,  'Land  treatment, 
•Reed  bed  treatment  systems,  'Wastewater  treat- 
ment, England,  Hydraulic  conductivity,  Nitrogen 
removal,  Phosphorus  removal. 

This  paper  summarizes  the  British  experience  of 
Reed  Bed  Treatment  Systems  (RBTS)  for  sewage 
treatment  over  the  past  three  years.  It  includes  a 
list  of  the  26  systems  which  have  been  built  togeth- 
er with  their  design  details  including  length,  width, 
slope,  media,  and  the  loading  they  are  designed 
for.  It  is  still  too  early  yet  to  make  firm  conclusions 
on  the  UK  beds,  since  most  have  only  gone 
through  two  growing  seasons.  However,  they 
seem  promising  for  the  situation  where  biochemi- 
cal oxygen  demand  (BOD)  and  suspended  solids 
(SS)  removal  are  the  prime  requirements.  There 
has  not  been  much  sign  of  phosphorous  and  nitro- 
gen removal.  Many  of  the  beds  built  in  Europe 
which  have  used  soil  as  the  bed  medium  have  had 
problems  with  overland  flow  (and  hence  poor  per- 
formance). This  can  be  reduced  to  some  extent  by 
using  a  flat  surface,  but  with  soils  which  have  a 
low  hydraulic  conductivity  there  will  still  be  sur- 
face flow.  Gravel  systems  have  not  suffered  from 
this  so  much  and  have  provided  good  (filtration) 
removal  of  SS  from  the  start.  For  inlet  flow  distri- 
bution, the  recommendation  is  to  use  a  simple  pipe 
with  'tees'  or  orifices  which  can  be  adjusted,  dis- 
charging onto  a  zone  of  large  stones.  A  number  of 
different  outlet  beds  have  been  used.  Generally  a 
slotted  pipe  has  been  run  along  the  base  of  a  stone 
collector.  For  construction  and  design  the  recom- 
mendation is  the  use  of  a  flat  surface  to  allow 
flooding  for  weed  control  and  to  maintain  over- 
land flow.  Propagation  has  been  shown  to  be  suc- 
cessful using  seedlings.  Clumps  of  reeds  have  also 
proved  successful.  Rhizomes  have  taken  longer  to 
produce  good  coverage.  The  performance  of  the 
British  beds  indicates  that  the  reed  bed  treatment 
systems  may  be  adequate  for  BOD  and  SS  remov- 
al, but  the  removal  of  phosphorous  and  nitrogen  is 
not  as  high  as  predicted  elsewhere.  (Agostine- 
PTT) 
W90-07778 


DANISH  EXPERIENCE  WITH  EMERGENT 
HYDROPHYTE  TREATMENT  SYSTEMS 
(EHTS)  AND  PROSPECTS  IN  THE  LIGHT  OF 
FUTURE  REQUIREMENTS  ON  OUTLET 
WATER  QUALITY. 


Aarhus  Univ.  (Denmark).  Botanical  Inst. 

H.  H.  Schierup,  and  H.  Brix. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  65-72,   1990.  2  fig,  3  tab,   14  ref. 

Descriptors:  *Artificial  wetland  treatment,  •Bio- 
logical wastewater  treatment,  'Denmark,  *Land 
treatment,  'Wastewater  treatment  facilities,  Bio- 
chemical oxygen  demand,  Effluent  quality,  Emer- 
gent hydrophyte  treatment  systems,  Hydraulic 
conductivity,  Reed  bed  treatment  systems,  Hy- 
draulic lo. 

Since  1983  approximately  150  full-scale  emergent 
hydrophyte  based  wastewater  treatment  plants 
(reed  beds)  have  been  constructed  in  Denmark  to 
serve  small  wastewater  producers.  The  develop- 
ment of  purification  performance  for  21  plants 
representing  different  soil  types,  vegetation,  and 
hydraulic  loading  rates  has  been  recorded.  Clean- 
ing efficiencies  were  typically  in  the  range  of  60- 
80%  reduction  for  biochemical  oxygen  demand 
(BOD),  25-50%  reduction  for  total  nitrogen,  and 
20-40%  reduction  for  total  phosphorus.  The  mean 
effluent  BOD,  total  nitrogen  and  total  phosphorous 
concentrations  of  the  reed  beds  were  19  plus  or 
minus  10,  22  plus  or  minus  9  and  6.7  plus  or  minus 
3.2  mg/L  (mean  plus  or  minus  standard  deviation), 
respectively.  Thus,  the  general  Danish  effluent 
standards  of  8  mg/L  for  nitrogen  and  1.5  mg/L  for 
phosphorous  for  sewage  plants  greater  than  5000 
population  equivalents  cannot  be  met  by  the 
present  realized  design  of  EHTS.  The  main  prob- 
lem observed  in  most  systems  is  a  poor  develop- 
ment of  horizontal  hydraulic  conductivity  in  the 
soil  which  results  in  surface  run-off.  Since  the 
political  demands  for  effluent  quality  will  be  more 
strict  in  the  future,  it  is  important  to  improve  the 
performance  of  small  decentral  sewage  treatment 
plants.  On  the  basis  of  experiences  from  different 
types  of  macrophyte  based  and  conventional  low- 
technology  wastewater  treatment  systems,  a  multi- 
stage system  is  suggested,  consisting  of  sediment 
and  sand  filtration  facilities  followed  by  basins 
planted  with  emergent  and  submergent  species  of 
macrophytes  and  algal  ponds.  (Author's  abstract) 
W90-07779 


DESIGN  AND  OPERATION  OF  WASTE  STABI- 
LIZATION PONDS  IN  TOURIST  AREAS  OF 
MEDITERRANEAN  EUROPE. 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

D.  D.  Mara,  and  M.  H.  F.  Marecos  do  Monte. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  73-76,  1990.  1  tab,  12  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Recreation  facilities,  'Stabilization  ponds, 
•Wastewater  treatment,  Anaerobic  ponds,  Europe, 
Maturation  ponds. 

Waste  stabilization  ponds  are  now  a  well  estab- 
lished treatment  process  for  domestic  wastewaters 
in  Europe.  There  are  nearly  2000  pond  systems  in 
France  and  around  1000  in  West  Germany,  most  of 
which  serve  small  rural  communities  of  less  than 
1000  people.  In  southern  France  and  Portugal 
pond  systems  are,  however  used  for  larger  commu- 
nities and  several  are  designed  to  treat  the 
wastewaters  from  tourist  resorts.  Ponds  are  well 
suited  to  the  treatment  of  such  seasonal  wastewater 
flows,  especially  in  areas  where  the  peak  tourist 
season  coincides  with  the  hottest  period  of  the 
year.  For  pond  design  in  tourist  areas,  the 
wastewater  flow  and  biochemical  oxygen  demand 
five  (BOD5)  in  both  winter  and  summer  must  be 
established.  For  winter  conditions  the  resident 
population  will  generally  have  a  wastewater  flow 
of  80-150  liters  per  caput  per  day  and  a  BOD5 
contribution  of  35-50  grams  per  caput  per  day.  The 
summer  design  population  should  generally  be 
taken  as  the  mean,  rather  than  the  peak,  value  as 
the  peak  is  usually  only  for  1-2  weeks;  but  the  local 
pattern  of  tourist  influx  should  be  used  to  deter- 
mine the  appropriate  design  figure.  The  design 
temperature  in  winter  is  taken  as  the  mean  temper- 
ature of  the  coldest  month  (that  is  ,  the  monthly 
mean  of  the  means  of  the  daily  maximum  and 
minimum  temperatures).  The  summer  design  tem- 
perature should  be  taken  as  3  deg  C  less  than  the 
mean   temperature  of  the  coolest  month  in  the 


period  used  to  determine  the  summer  design  flow. 
Anaerobic  ponds  which  receive  the  conservative 
loadings  recommended  and  which  are  located  at 
least  200  m  away  from  the  edge  of  the  tourist 
resort,  do  not  give  rise  to  an  odor  nuisance.  The 
size  and  number  of  maturation  ponds  is  determined 
by  the  required  quality  of  the  final  effluent,  and 
this  in  turn  depends  on  what  is  to  be  done  with  it: 
discharge  to  coastal  waters  or  an  inland  waterway, 
or  for  crop  or  greenspace  irrigation,  the  operation- 
al requirements  of  ponds  in  tourist  areas  are,  in 
principle,  no  different  than  those  generally  re- 
quired for  ponds.  (Agostine-PTT) 
W90-07780 


SLUDGE  ACCUMULATION  IN  AERATED 
FACULTATTVE  LAGOONS  OPERATING  IN 
COLDER  CLIMATE. 

Sherbrooke  Univ.  (Quebec).  Dept.  of  Civil  Engi- 
neering. 

K.  S.  Narasiah,  M.  Marin,  and  J.  Shoiry. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  77-82,   1990.   1  fig,  2  tab,  6  ref. 

Descriptors:  'Aerated  lagoons,  'Biological 
wastewater  treatment,  'Quebec,  'Sludge, 
'Wastewater  treatment,  Cold  regions. 

Notwithstanding  the  long  time  of  retention  and 
aeration  in  aerated  facultative  lagoons,  not  all  the 
organic  matter  is  oxidized  to  final  products.  Conse- 
quently there  is  significant  accumulation  of  sludge 
in  the  lagoons  which  should  be  removed  periodi- 
cally so  as  not  to  interfere  with  the  mixing  and 
overall  performance  of  the  treatment  system. 
Recent  studies  confirm  that  sludge  accumulation  is 
more  pronounced  in  areas  where  water  tempera- 
tures are  lower  than  normal.  Existing  mathematical 
models  for  estimating  sludge  accumulation  are 
found  to  either  under  or  over  estimate  the  actual 
quantities  produced.  This  might  be  due  to  various 
constraints  of  each  model  like  hydraulic  retention 
time,  type  of  aeration,  coagulation  usage  and,  of 
course,  wastewater  characteristics.  In  the  present 
study,  on-site  measurements  of  sludge  accumula- 
tion were  conducted  in  aerated  lagoons  operating 
in  small  municipalities  in  Quebec.  The  results  ob- 
tained are  compared  with  those  calculated  using 
currently  well  known  models.  Corrections  are  pro- 
posed to  the  existing  models  so  that  future  esti- 
mates can  be  more  accurate  than  at  present.  (Au- 
thor's abstract) 
W90-07781 


TECHNOLOGY  ASSESSMENT  OF 

WASTEWATER  TREATMENT  BY  SOIL  INFIL- 
TRATION SYSTEMS. 

Norges  Landbrukshoegskole,  Aas.  Inst,  for  Geore- 

sources  and  Pollution  Research. 

P.  D.  Jenssen,  and  R.  L.  Siegrist. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  83-92,  1990.  3  fig,  2  tab,  54  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Induced  infiltration,  'On-site  wastewater  treat- 
ment, 'Soil  filters,  'Soil  treatment,  'Wastewater 
treatment,  Norway,  Subsurface  wastewater  infil- 
tration. 

Infiltration  of  wastewater  in  buried  soil  infiltration 
systems  has  been  promoted  as  a  low  cost,  effective 
alternative  for  treatment  and  disposal  of 
wastewater  flows  from  commercial  developments 
and  small  communities.  Unlike  many  mechanical 
wastewater  treatment  systems,  soil  infiltration  sys- 
tems are  subject  to  complex,  far-reaching  influ- 
ences related  to  natural  site  conditions  and  the 
interaction  if  wastewater  with  a  dynamic  soil  and 
groundwater  system.  As  a  result,  design  and  per- 
formance relationships  are  not  always  well  defined 
and  systems  are  often  implemented  based  on  local 
tradition  and  empiricism.  Consequently  there  is  a 
need  for  improvement  of  design  criteria  especially 
for  large  subsurface  wastewater  treatment  systems. 
Successful  performance  starts  with  thorough  site 
investigations,  where  large  scale  infiltration  tests  or 
tracer  studies  might  be  needed.  The  hydraulic 
loading  rate  is  a  principal  design  parameter.  An 
integrated  approach  for  assessment  of  the  hydrau- 
lic   loading    rate    based    on    the    soil    type    and 
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wastewater  quality  is  suggested.  In  general,  trench 
design  should  be  preferred  over  beds,  but  rational 
criteria  for  selection  of  optimal  geometry  is  lack- 
ing. Purification  performance  of  subsurface 
wastewater  infiltration  systems  is  generally  good. 
Estimates  of  purification  on  the  basis  of  soil  grain 
size,  soil  depth  and  loading  rate  can  be  given. 
(Author's  abstract) 
W90-07782 


ON-SITE  WASTEWATER  TREATMENT  WITH 
INTERMITTENT  BURIED  FILTERS. 

SYMBO,  Liestal  (Switzerland). 

P.  Schudel,  and  M.  Boiler. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  93-100,  1990.  11  fig,  2  tab,  5  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•On-site  wastewater  treatment,  *Wastewater  treat- 
ment, Biological  fixed  beds,  Hydraulic  behavior, 
Intermittent  filters,  Nitrification,  Switzerland, 
Tracers. 

A  few  intermittent  buried  sand  filters  have  been 
constructed  in  Switzerland  for  the  on-site  treat- 
ment of  small  wastewater  sources.  Intermittent 
buried  filters  offer  several  advantages  for  the  treat- 
ment of  small  wastewater  sources,  if  designed 
properly,  they  show  excellent  performance,  requir- 
ing hardly  any  maintenance,  and  even  allow  the 
cultivation  of  the  overlaying  soil  layer  to  a  certain 
extent.  Tracer  experiments  clearly  indicate  that 
with  the  usually  used  filter  media  of  1-4  mm,  an 
effective  size  of  0.4-1  mm  and  a  layer  thickness  of 
0.7-1.0  m,  the  amount  of  wastewater  discharged 
within  one  hour  after  a  hydraulic  flush  equals 
about  80%  of  the  dosing  volume.  The  instantane- 
ous hydraulic  load  of  one  dosing  interval  plays  an 
important  role  concerning  unsaturated  flow  and 
concurrent  removal  of  pollutants  in  the  filter 
media.  The  tracer  Uranin  is  washed  out  over  the 
period  of  several  intervals.  After  two  intervals  of  6 
hours  each,  75%  of  the  tracer  is  washed  out  at  a 
hydraulic  dose  of  20  L/sq  m,  interval  and  45%  at  a 
dose  of  10  L/sq  m,  interval.  Consequently,  flushes 
of  10  L/sq  m,  interval  revealed  a  satisfactory  re- 
moval efficiency  whereas  20  L/sq  m,  interval  led 
to  partial  break-through  along  the  hydraulic  peak 
discharge.  The  ripening  of  buried  sand  filters  to 
their  maximum  removal  capacity  is  rather  slow.  It 
may  take  on  the  order  of  six  months  for  full 
organics  removal.  Even  longer  periods  may  be 
required  to  achieve  full  nitrification.  (Author's  ab- 
stract) 
W90-07783 


EFFECT  OF  BIOLOGICAL  CLOGGING  ON  IN- 
FILTRATION RATE  IN  SOIL  TREATMENT 
SYSTEMS. 

Tokyo  Univ.  (Japan).  Inst,  of  Industrial  Science. 

T.  Kawanishi,  H.  Kawashima,  K.  Chihara,  and  M. 

Suzuki. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  101-108,  1990.  7  fig,  1  tab,  3  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Infiltration  rate,  *Soil  treatment,  'Wastewater 
treatment,  Biomass,  Clogging,  Gray  water,  Hy- 
draulic conductivity,  Permeation  rate. 

Effect  of  biomass  on  the  soil  hydraulic  conductivi- 
ty was  clarified  on  andosol  soil.  The  maximum 
allowable  density  of  biomass  in  andosol  appeared 
to  be  16-30  mg/cu  cm  and  the  corresponding  mini- 
mum hydraulic  conductivity  was  about  0.2  mi- 
crons sec.  Hydraulic  conductivity  decreases  ex- 
ponentially as  biomass  density  increases.  The  al- 
lowable feed  rate  will  be  in  the  range  of  0.01-0.05 
cubic  m/m-trench  day  for  the  andosol.  A  numeri- 
cal model  was  constructed,  and  the  biomass 
growth  and  the  change  of  permeability  were  simu- 
lated. By  using  the  model,  the  permeation  rate  of  a 
trench  was  predicted,  and  the  predicted  result  was 
in  good  agreement  with  the  experimental  one.  It 
indicates  that  the  method  developed  here  will  be 
valid  for  the  approximate  estimation  of  the  allow- 
able wastewater  feed  rate  of  the  site.  (Agostine- 
PTT) 
W90-07784 


SOIL  ABSORPTION  SYSTEMS  AND  NITRO- 
GEN REMOVAL. 

Centre   Scientifique   et   Technique   du   Batiment, 
Marne   la   Vallee   (France).   Div.    Evacuation   et 
Traitment  des  Fluides  et  Dechets. 
C.  Cochet,  D.  Derangere,  and  T.  Rousselle. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  109-116,  1990.  4  fig,  5  tab,  23  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Nitrogen  removal,  'On-site  wastewater  treat- 
ment, *Soil  treatment,  'Wastewater  treatment, 
Denitrification,  France,  Groundwater,  Nitrifica- 
tion, Sand  filters,  Subsurface  infiltration. 

The  mass  of  nitrogen  wasted  from  conventional 
soil  absorption  systems  used  as  waste  water  drain- 
age and  treatment  facilities  sometimes  contributes 
to  pollution  of  vulnerable  groundwater  tables.  The 
scope  of  nitrogen  compounds  transformation  along 
the  different  stages  of  treatment  shows  that  nitrate 
is  quite  often  the  nitrogen  end  product  of  efficient 
aerobic  soil  treatment  for  septic  tank  effluent.  Re- 
ducing effluent  nitrate  concentration  in  subsurface 
soil  absorption  systems  effluent  is  necessary  where 
groundwater  appears  to  be  highly  vulnerable,  and 
when  it  is  used  as  a  water  resource  for  human 
consumption.  Results  of  the  on-site  study  on  a 
sand-textile  flocks  filter,  indicates  that  a  high 
degree  of  nitrification  can  be  reached  even  for  an 
hydraulic  load  in  excess  of  those  used  for  conven- 
tional systems.  An  induced  clogging  of  the  filtering 
media  has  been  obtained  by  increasing  hydraulic 
load  up  to  40  cm/day,  and  it  was  stated  that 
nitrogen  compound  transformation  into  nitrate  was 
quickly  affected,  while  carbonic  matter  removal 
decreased  drastically.  Column  studies  conducted 
with  synthetic  effluent,  produce  encouraging  re- 
sults concerning  denitrification  efficiency  on  sand 
media,  when  an  extra  carbon  source  is  added.  It  is 
shown  that  for  a  C/N  ratio  of  4/1  and  an  hydraulic 
load  of  15  cm/day,  nitrate  removal  can  easily 
reach  around  95%  for  most  of  the  time,  during  a  5 
month  investigation  period.  (Author's  abstract) 
W90-07785 


MODIFICATION  OF  SMALL  ACTIVATED 
SLUDGE  PLANTS  TO  RECYCLED  SYSTEMS 
FOR  NITROGEN  REMOVAL  AND  CONTROL 
OF  SETTLING  PROPERTIES. 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
A.  Brenner. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  117-122,  1990.  3  fig,  2  tab,  13  ref. 

Descriptors:  'Activated  sludge,  'Biological 
wastewater  treatment,  'Wastewater  treatment, 
Aeration,  Bulking  sludge,  Chemical  oxygen 
demand,  Filamentous  bulking,  Israel,  Nitrogen  re- 
moval, Recycling. 

Modification  of  small  activated  sludge  plants  to 
recycled  systems  is  proposed  as  a  means  to  im- 
prove nitrogen  removal  and  control  of  settling 
properties.  The  modification  process  involves  sepa- 
ration of  the  aeration  basin  to  anoxic  zones  and 
addition  of  internal  recycle  of  mixed  liquor  from 
the  aerobic  to  the  anoxic  zone.  This  mode  of 
operation  may  prevent  problems  of  floating  sludge 
in  the  final  clarifier  caused  by  uncontrolled  denitri- 
fication. In  the  recycled  system,  part  of  the  organic 
carbon  is  removed  under  anoxic  conditions.  There- 
fore, it  may  assist  in  the  selection  of  microbial 
population  with  better  settling  characteristics, 
since  most  filamentous  microbes  have  been  report- 
ed to  lack  denitrifying  ability.  The  modification 
considerations  and  guidelines  are  discussed  based 
on  experimental  results  obtained  from  operation  of 
bench-scale  recycled  units.  These  results  coupled 
with  settling  experiments  suggest  that  bulking 
problems  may  be  eliminated  by  regulating  carbon 
removal  by  denitrification,  using  the  process  modi- 
fication. As  the  fraction  of  chemical  oxygen 
demand  (COD)  which  is  removed  under  anoxic 
conditions  is  increased,  the  growth  of  filamentous 
organisms  is  suppressed  and  the  settling  may  be 
improved.  Influent  COD/ammonia  ratio,  aerobic 
volume  fraction,  and  recycle  rate  are  shown  to  be 
critical  parameters  in  the  modification  and  oper- 
ation of  such  systems.  (Author's  abstract) 
W90-07786 


OPTIMIZATION  OF  NITROGEN  REMOVAL 
IN  SMALL  ACTIVATED  SLUDGE  PLANTS. 

Centre    National    du    Machinisme    Agricole,    du 

Genie   Rural,   des   Eaux   et   des   Forets,   Antony 

(France). 

A.  Heduit,  P.  Duchene,  and  L.  Sintes. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  123-130,  1990.  4  fig,  5  tab,  6  ref,  2 

append. 

Descriptors:  'Activated  sludge,  'Biological 
wastewater  treatment,  'Nitrogen  removal, 
'Wastewater  treatment,  Aeration  basin,  Denitrifi- 
cation, France. 

In  France,  many  small  sewage  treatment  plants  are 
of  the  activated  sludge/extended  aeration  type  and, 
generally,  receive  only  a  part  of  their  nominal 
organic  load.  Most  are  equipped  with  surface  aera- 
tors whose  Standard  Wire  Aeration  Efficiency  is  in 
the  range  1.3-1.9  kg  02  kW/h.  Consequently  the 
sludge  age  and  the  supply  of  oxygen  are  sufficient 
to  eliminate  nitrogen  from  domestic  wastewater 
even  at  a  low  sludge  temperature.  In  order  to 
optimize  nitrogen  treatment  by  the  denitrification 
of  ammonia  in  the  aeration  basin  while  avoiding 
any  parasitic  denitrification  in  the  clarifier,  4  small 
domestic  wastewater  treatment  plants  were  studied 
over  several  months.  In  order  to  optimize  the 
elimination  of  nitrogen  the  following  modifications 
were  made:  final  concentrations  of  N-NH4(  +  )  <  5 
mg/L  and  N-N03(-)  <  3  mg/L.  The  daily  operat- 
ing time  of  the  aerators  depends  on  the  load  re- 
ceived, the  sludge  concentration  and  the  oxygen- 
ation capacity.  When  the  works  are  under-loaded, 
the  non-operational  periods  of  the  aerators  should 
be  as  long  as  1.5  and  2  hours  on  order  to  achieve 
the  nitrates  reduction.  When  the  load  is  higher,  the 
time  required  to  attain  anoxia  after  the  shutdown 
of  the  aerators  is  shorter  and  the  length  of  the  non- 
operational  periods  can  be  reduced.  These  field 
experiments  have  allowed  an  evaluation  of  the 
tolerances  around  an  optimum  adjustment  of  the 
aeration  operation:  a  reduction  of  5  to  10%  of  the 
daily  aeration  may  increase  the  residual  concentra- 
tion of  Kjeldahl  nitrogen  to  10  mg/L.  Conversely, 
sludge  losses  may  take  place  in  the  clarifiers  if  the 
daily  aeration  time  is  increased  by  5  to  10%  in  the 
case  of  completely  mixed  basins  equipped  with 
slow  vertical  shaft  aerators,  and  more  than  15%  in 
the  case  of  oxidation  ditches  (better  denitrification 
probably  due  to  the  concentration  of  the  current 
after  stopping  the  rotors).  The  sludge  concentra- 
tion should  be  kept  within  fairly  tight  limits  (+or- 
0.5  g/L).  It  is  however  essential  to  rectify  the 
aeration  adjustments  during  the  seasons:  a  rise  in 
the  sludge  temperature  of  10  degrees  generates  an 
increase  in  the  total  oxygen  demand  by  3  to  5%. 
(Author's  abstract) 
W90-07787 


INTERMITTENT  AERATION  FOR  NITROGEN 
REMOVAL  IN  SMALL  OXIDATION  DITCHES. 

Saga  Univ.  (Japan).  Dept.  of  Civil  Engineering. 

H.  Araki,  K.  Koga,  K.  Inomae,  T.  Kusuda,  and  Y. 

Awaya. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  131-138,  1990.  9  fig,  1  tab,  8  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Intermittent  aeration,  'Nitrogen  removal, 
•Wastewater  treatment,  Oxidation  ditches,  Single 
sludge  systems. 

An  intermittent  aeration  method  is  available  for 
nitrogen  removal  in  a  small  oxidation  ditch.  The 
purpose  of  this  study  is  to  establish  a  basis  for 
design  and  operation  of  the  oxidation  ditch  with 
the  intermittent  aeration  method.  Discussions  on 
the  essential  process  parameters  depending  on 
cycle  time,  aerobic  period,  specific  nitrification 
rate,  and  specific  denitrification  rate  were  carried 
out  by  using  a  continuous-flow  stirred-tank  model. 
It  is  shown  theoretically  that  an  optimum  range  of 
the  aerobic  time  ratio  for  nitrogen  removal  exists 
in  the  region  of  1 /(specific  nitrification  rate)  to  1- 
1 /(specific  denitrification  rate).  From  evaluating 
an  amount  of  leaking  nitrogen  in  the  intermittent 
aeration,  the  cycle  time  is  proved  to  be  minimized. 
Experiments  in  a  full  scale  test  plant  were  conduct- 
ed to  affirm  the  validity  of  the  proposed  basis.  It  is 
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confirmed  that  the  total  nitrogen  removal  efficien- 
cy of  90%  is  achieved  and  the  estimated  removal 
efficiencies  by  this  basis  agree  well  with  the  experi- 
mental data.  The  newly  proposed  basis  and  param- 
eters for  nitrogen  removal  using  the  intermittent 
aeration  method  are  available  for  not  only  an  oxi- 
dation ditch  but  also  other  nitrogen  removal  proc- 
esses by  single  sludge  systems.  (Author's  abstract) 
W9O-07788 


DESIGN  AND  OPERATION  OF  SMALL 
WASTEWATER  TREATMENT  PLANTS  BY 
THE  MICROBIAL  FILM  PROCESS. 

Kyoto  Univ.  (Japan). 

S.  Iwai,  Y.  Oshino,  and  T.  Tsukada. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  139-144,  1990.  10  fig,  5  tab,  2  ref. 

Descriptors:  *Biofilms,  'Biological  wastewater 
treatment,  'Japan,  'Wastewater  treatment,  Biofilm 
reactors,  Denitrification,  Nitrogen  removal,  Phos- 
phorus removal,  Seasonal  loading,  Sludge. 

Although  the  ratio  of  sewer  systems  to  population 
in  Japan  has  been  improving  in  recent  years,  the 
construction  of  sewer  systems  in  small  communi- 
ties such  as  farming  or  fishing  villages,  etc.  had 
lagged  behind  that  of  urban  areas.  However,  con- 
struction of  small-scale  sewer  systems  in  fanning 
and  fishing  villages  has  been  actively  carried  out  in 
recent  years.  In  Japan  it  is  mainly  since  World  War 
II,  that  wastewater  treatment  facilities  have  been 
actively  developed.  However,  at  the  end  of  1987, 
the  ratio  of  wastewater  treatment  to  the  population 
was  only  39%.  In  addition  to  the  construction  of 
large  scale  sewer  systems  for  communities  with 
populations  over  10,000,  the  government  is  active- 
ly promoting  the  construction  of  small  scale  treat- 
ment systems  for  communities  with  populations 
from  100  to  10,000.  The  submerged  aerobic  biofilm 
system  has  characteristics  suited  to  the  require- 
ments of  small  treatment  plants  and  is  now  widely 
used.  Among  the  desirable  characteristics  are:  ca- 
pability for  high  load  treatment,  small  amount  of 
excess  sludge,  diversity  in  biota,  no  need  for  return 
sludge,  and  easy  to  systematize  tanks.  The  report 
introduces  the  design,  operation  and  maintenance 
of  representative  wastewater  treatment  plants  in 
farming  and  fishing  villages  which  incorporate 
denitrification  and  dephosphorization.  (Author's 
abstract) 
W90-07789 


BIOFILTRATION  AS  A  COMPACT  TECH- 
NIQUE FOR  SMALL  WASTEWATER  TREAT- 
MENT PLANTS. 

Omnium  de  Traitement  et  Valorisation,  Maisons- 

Laffitte  (France).  Chemin  de  la  Digue. 

G.  Desbos,  F.  Rogalla,  J.  Sibony,  and  M.  M. 

Bourbigot. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  145-152,  1990.  11  fig,  1  tab  30  ref. 

Descriptors:  'Biofiltration,  'Biological  wastewater 
treatment,  'Denitrification,  'Nitrification, 

•Wastewater  treatment,  Biomass,  Effluent  filtra- 
tion, France. 

Biological  aerated  filters  combine  bacterial  degra- 
dation of  pollution  by  fixed  biomass  with  physical 
filtration  a  single  reactor.  Removal  rates  become 
independent  of  clarification  and  sludge  settleability 
limits,  and  concentration  of  biomass  is  increased. 
Nitrifiers  attach  to  the  media,  allowing  nitrogen 
removal  without  sludge  age  constraints.  Several 
fullsize  plants  with  the  BIOCARBONE  process 
for  industrial  and  municipal  wastewater  treatment 
have  established  the  compacity,  ease  of  operation 
and  high  removal  rates  achievable  with  this  ad- 
vanced treatment  system.  A  new  biofilter  design 
offering  simplified  operation  and  increased  per- 
formance is  presented,  which  allows  implementa- 
tion of  biofiltration  for  small  wastewater  treatment 
plants.  Design  data  for  carbon  and  nutrient  remov- 
al were  collected  during  extensive  pilot  tests.  Hy- 
draulic conditions  and  pollution  loadings  were 
varied  in  order  to  optimize  the  biological  and 
operational  parameters  of  the  filter.  The  combina- 
tion of  an  anaerobic  and  an  aerobic  zone  eliminates 
the  need  for  primary  sedimentation.  Pollution  re- 
moval rates  up  to  20  kg  chemical  oxygen  demand 


per  cubic  meter  per  day  could  be  achieved,  and  a 
widely  fluctuating  load  of  up  to  twice  that  average 
loading  can  be  treated  without  major  effluent  dete- 
rioration. If  lower  carbon  loadings  are  used,  nitrifi- 
cation is  achieved  in  the  upper  aerated  zone.  By 
recirculating  the  effluent  into  the  non-aerated 
zone,  carbon  and  ammonia  oxidation  as  well  as 
denitrification  and  suspended  solids  retention  could 
be  achieved  with  an  overall  hydraulic  retention 
time  of  four  hours  in  one  reactor.  (Author's  ab- 
stract) 
W90-07790 


INFLUENCE  OF  DADLY  VARIATION  OF 
FLOW  AND  POLLUTION  LOAD  ON  THE 
PERFORMANCE  OF  SUBMERGED  ANAERO- 
BIC/AEROBIC BIOFILM  SYSTEM. 

Tokyo    Univ.    of   Agriculture    and    Technology 

(Japan).  Dept.  of  Chemical  Engineering. 

T.  Okubo,  M.  Okada,  A.  Murakami,  and  Y. 

Inamori. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  153-160,  1990.  6  fig,  15  ref. 

Descriptors:  'Biofilms,  'Biological  wastewater 
treatment,  'Dissolved  organic  carbon,  'Pollution 
load,  'Wastewater  treatment,  Filters,  Gray  water, 
Hydraulic  retention  time,  Japan,  Mathematical 
models. 

Effects  of  daily  variation  of  flow  on  the  perform- 
ance of  submerged  anaerobic/aerobic  biofilm  sys- 
tems were  investigated  both  by  laboratory  study 
using  synthetic  wastewater  and  by  field  study 
using  gray  water.  In  the  laboratory  study,  concen- 
tration of  dissolved  organic  carbon  (DOC)  in  efflu- 
ent from  anaerobic  filters  fluctuated  with  daily 
variation  of  flow  when  the  average  hydraulic  re- 
tention time  (HRT)  was  below  10  h.  However, 
daily  mean  values  of  DOC  under  the  varied  flow 
was  almost  the  same  as  those  under  constant  flow 
within  the  same  daily  mean  HRT.  Aerobic  filter 
linked  to  anaerobic  filter  reduced  the  concentra- 
tion of  DOC  satisfactorily  though  the  concentra- 
tion in  anaerobic  filter  increased  under  short  HTR. 
In  field  study,  percent  removal  of  organic  carbon 
by  anaerobic  filter  was  considerably  smaller  (20- 
30%)  than  that  in  laboratory  study  (90-95%)  both 
at  HRT  of  20  h  though  it  was  improved  up  to  60- 
80%  by  aerobic  filter.  Effects  of  peaking  factor 
hardly  affected  daily  mean  values  of  DOC  within 
the  same  daily  mean  HRT  though  maximum  values 
of  DOC  increased  with  the  increase  of  peaking 
factor.  (Author's  abstract) 
W90-07791 


ENLARGEMENT  OF  SEWAGE  TREATMENT 
PLANTS  FOR  NITRIFICATION  BY  USE  OF 
SUBSEQUENT  ROTATING  BIOLOGICAL 
CONTACTORS. 

Mecana  Umwelttechnik  A.G.,  Schmerikon  (Swit- 
zerland). 
G.  Nyhuis. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  161-168,  1990.  7  fig,  4  tab,  3  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Nitrification,  'Wastewater  treatment,  Contactors, 
Filtration,  Oxidation  ponds,  Sludge,  Switzerland. 

The  surface-specific  nitrification  performance  of 
Rotating  Biological  Contactors  (RBC)  has  been 
improved  considerably  by  the  use  of  new  tech- 
niques. Maximum  nitrification  rates  of  3.3  g/sq/ 
mxd  (10  C)  were  achieved,  which  cannot  be  ap- 
proached with  any  other  known  procedure.  This 
high  oxidation  efficiency  is  achieved  with  RBCs 
by  using  two  new  measures:  (1)  A  large  degree  of 
separation  of  carbon  degradation  and  nitrogen  oxi- 
dation through  filtration  of  the  waste  water  before 
the  subsequent  nitrifying  RBC  stage,  whereby  the 
environmental  conditions  for  the  nitrifying  bacteria 
are  improved,  especially  in  respect  of  an  optimized 
supply  of  oxygen.  (2)  Periodic  reversal  of  the 
direction  of  flow  in  the  RBC  stage  which  is  con- 
structed as  a  cascade.  This  measure  allows  the 
attainment  of  a  uniform  thickness  of  nitrifying  bac- 
teria growth  in  all  the  compartments,  which  has  a 
particularly  advantageous  effect  in  the  case  of  un- 
avoidable surges  in  load.  Because  of  the  low  pro- 
duction of  excess  sludge  in  the  nitrification  stage,-  a 


subsequent  stage  for  separating  solids  is  not  neces- 
sary. The  new  techniques  which  have  been  intro- 
duced have  led  to  a  considerable  increase  in  the 
performance  of  a  subsequent  RBC.  With  this  the 
disadvantage  of  comparatively  high  investment  for 
this  process  is  decisively  mitigated,  and  the  proc- 
ess-specific advantages,  such  as  extremely  low 
energy  consumption  and  high  process  stability 
come  to  the  fore.  Today  the  task  frequently  arises 
of  extending  the  objective  of  an  existing  plant  to 
nitrification.  The  procedure  investigated  here  is  an 
interesting  alternative  for  just  this  application,  in 
that  no  intrusion  into  the  existing  civil  work  struc- 
ture is  necessary,  the  space  requirement  for  the 
extension  is  very  small,  and  the  operation  of  the 
plant  can  be  maintained  unchanged  during  the 
construction  phase.  (Author's  abstract) 
W90-07792 


NITRIFICATION  KINETICS  AND  SIMULTA- 
NEOUS REMOVAL  OF  BIOMASS  AND  PHOS- 
PHOROUS IN  ROTATING  BIOLOGICAL  CON- 
TACTORS. 

Miyazaki  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 

Y.  Watanabe,  C.  Lee,  M.  Koike,  and  M.  Ishiguro. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  169-178,  1990.  19  fig,  2  tab,  15  ref. 

Descriptors:  'Adsorption  kinetics,  'Biofilms,  'Bio- 
logical wastewater  treatment,  'Contactors, 
•Wastewater  treatment,  Biomass,  External  diffu- 
sion, Japan,  Nitrification,  Phosphorus. 

Some  important  aspects  of  the  Rotating  Biological 
Contactor  (RBC)  are  disucssed.  Steady-state  bio- 
film kinetics  was  applicated  to  the  design  of  an 
RBC  aiming  at  nitrification  using  the  proposed 
kinetics  in  which  the  flux  of  rate-limiting  substrate 
is  expressed  as  a  function  of  the  bulk  substrate 
concentration,  liquid  boundary  layer  thickness, 
liquid  film  thickness,  and  molecular  diffusion  coef- 
ficient and  intrinsic  reaction  rate  of  the  substrate, 
the  relationship  between  the  bulk  ammonia  con- 
centration and  ammonia  flux  was  predicted  at  vari- 
ous sizes  and  rotating  speeds  of  disk.  Experimental 
verification  of  the  predicted  results  was  also  made. 
A  new  reticulated  media  with  surface  protrusions, 
was  proposed  to  promote  the  external  diffusion  of 
soluble  substrates  to  the  biofilm,  and  to  reduce  the 
disk  weight.  Simultaneous  removal  of  the  detached 
biomass  and  precipitated  phosphorous  uses  a  two- 
story  RBC  whose  upper  and  lower  parts  function 
as  the  RBC  trough  and  storage  space  of  the  de- 
tached biomass,  operated  in  a  four-staged  unit. 
Experimental  investigation  showed  that  the  phos- 
phorous precipitated  by  aluminum  was  adsorbed  to 
the  biofilm,  and  settled  into  the  lower  part  as  the 
detached  biomass.  The  removal  efficiency  of  the 
detached  biomass  was  very  high  resulting  in  an 
effluent  suspended  solids  concentration  of  about  10 
ppm.  (Author's  abstract) 
W90-07793 


ORGANIC  CARBON  AND  NITROGEN  RE- 
MOVAL IN  ATTACHED-GROWTH  CIRCU- 
LATING REACTOR  (ACGR). 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

S.  Karnchanawong,  and  C.  Polprasert. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  179-186,  1990.  4  fig,  5  tab,  5  ref. 

Descriptors:  *Biofilms,  'Biological  wastewater 
treatment,  'Nitrogen  removal,  'Organic  carbon, 
•Wastewater  treatment,  Attached-growth  reactors, 
Thailand. 

Experiments  on  attached-growth  circulating  reac- 
tor (AGCR)  were  conducted  to  investigate  its 
efficiencies  on  organic  carbon  and  nitrogen  remov- 
al (through  denitrification).  A  laboratory  scale 
AGCR,  made  of  serpentine  channel  with  a  total 
length  of  180.0  m,  was  fed  with  a  synthetic 
wastewater  at  the  chemical  oxygen  demand 
(COD)  and  total  nitrogen  (TN)  loading  rates  of 
3.56-10.16  and  0.30-0.91  g/(sq  m.d),  respectively. 
The  reactor  effluent  was  recycled  back  to  the 
influent  feeding  point  and  the  dissolved  oxygen 
(DO)   concentrations   along   the   channel    length 
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were  controlled  by  means  of  air  diffusion.  It  was 
found  that  the  COD  loading  rate  of  5  g/(sq  m/d), 
corresponding  to  the  TN  loading  rate  of  0.54  g/(sq 
m/d)  gave  optimal  COD  and  TN  removal  rates  of 
4.8  and  0.43  g/(sq  m/d),  respectively.  The  overall 
AGCR  performance  was  limited  by  the  nitrifica- 
tion efficiency  at  the  high  TN  loading  rates.  The 
biofilm  accumulation  and  thickness  were  found  to 
be  relatively  high  in  the  first-half  portion  of  the 
channel  length  where  carbon  oxidation  and  denitri- 
tication  were  predominant.  The  second-half  por- 
tion where  nitrification  mainly  occurred  had  much 
less  biofilm  accumulation  and  thickness.  (Author's 
abstract) 
W90-07794 


SUITABILITY  OF  DIFFERENT  BIOLOGICAL 
SEWAGE  TREATMENT  SYSTEMS. 

Bayerische   Landesanstalt   fuer   Wasserforschung, 

Munich  (Germany,  F.R.). 

K   Buck.stccE 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  187-194,  1990.  8  fig,  1  tab,  9  ref, 

append. 

Descriptors:  *Activated  sludge,  'Biological 
wastewater  treatment,  'Contactors,  'Wastewater 
treatment,  Aerated  ponds,  Artificial  wetland  treat- 
ment, Biological  filters,  Emergent  hydrophyte 
treatment  systems,  Trickling  filters. 

Small  wastewater  treatment  plants  suffer  from 
higher  specific  peak  loads  and  less  qualified  oper- 
ational services.  Therefore,  small  plants  need  spe- 
cial rules  for  design,  construction  and  operation. 
Technical  plants  are  used  preferably  for  serving 
housing  estates,  especially  when  separate  sewer- 
ages exist.  Among  those  in  use  are  activated  sludge 
plants,  trickling  filters,  rotating  bio-contactors  and 
prefabricated  plants.  Activated  sludge  plants  with 
long  time  aeration  are  suitable  for  all  plant  sizes.  In 
general  they  are  less  costly  in  construction  but 
have  higher  energy  consumption  compared  to 
trickling  or  bio-filters.  Trickling  filters  are  charac- 
terized by  very  simple  machinery,  only  pumps. 
When  trickling  filters  are  loaded  very  low,  then 
high  biochemical  oxygen  demand  and  chemical 
oxygen  demand  reduction  as  well  as  nitrification 
take  place.  With  rotating  bio-contactors,  many  al- 
ternative systems  are  offered,  and  are  qualified 
similarly  to  trickling  filters.  Activated  sludge 
plants  with  long  time  aeration  are  less  stable  and 
performance  compared  to  trickling  filters  and  ro- 
tating bio-contactors.  Prefabricated  plants  are  gen- 
erally less  costly  in  construction  compared  to  indi- 
vidually constructed  plants  of  the  same  technical 
system.  However,  they  cannot  be  adapted  as  well 
to  individual  requirements  and  to  special  operation 
demands.  Pond  systems  are  a  favorable  solution  for 
villages  with  combined  sewerages,  especially  in 
rural  areas.  Non-artificially  aerated  ponds  are  ap- 
plied for  sewage  treatment  in  rural  villages  where 
sufficient  land  and  suitable  underground  are  avail- 
able. Artificially  aerated  ponds  need  much  less  area 
compared  to  the  artificially  aerated  ponds.  They 
are  preferred  for  application  when  sewage  of  more 
than  1000  population  equivalents  or  sewage  of 
food  industries  has  to  be  treated.  Emergent  hydro- 
phyte treatment  systems  (EHTS)  have  been  of- 
fered in  recent  years  as  an  alternative  to  biological 
treatment.  However,  obligatory  rules  for  dimen- 
sioning and  construction  as  well  as  for  operation 
are  not  available  as  yet.  EHTS  (reed  beds)  are 
considered  as  still  being  under  development.  Prac- 
tice proves  that  newly  developed,  highly  sophisti- 
cated technical  systems  tend  toward  simplification, 
and  small  reaction  volumes  or  areas  are  increasing 
when  applied  under  practical  conditions.  (Agos- 
tine-PTT) 
W90-07795 


ADVANCED  CHEMICAL  TREATMENT  WITH 

FLOCCULATION  IN  PIPES. 

National  Board  of  Waters,  Helsinki  (Finland). 

A    I  'it vil'i 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  195-202,  1990.  6  fig,  2  tab. 

Descriptors:  'Chemical  treatment,  'Wastewater 
treatment,  Finland,  Flocculation,  Nitrogen  remov- 
al, Sedimentation,  Sludge. 


At  the  beginning  of  1988  there  were  about  ten 
small  chemical  wastewater  treatment  plants  in  Fin- 
land that  were  using  flocculation  in  pipes  instead  of 
flocculation  basins.  This  method  consists  of 
Me(  +  3)  chemical  feeding,  mixing,  flocculation  and 
sedimentation.  Chemicals  were  fed  into  the  suction 
openings  of  the  wastewater  pump,  which  is  used 
for  rapid  mixing  and  also  for  pumping  wastewater 
flow  to  the  sedimentation  basin.  In  the  sedimenta- 
tion sludge  blanket  sedimentation  in  deep  vertical 
sedimentation  basins  was  used.  The  sedimentation 
basin  can  also  be  used  as  sludge  storage,  if  it  is 
made  sufficiently  large.  This  method  has  been 
found  especially  suitable  for  small  wastewater 
treatment  plants,  because  it  needs  little  labor  and  is 
cheap  to  build  and  use,  and  it  is  not  affected 
negatively  by  fluctuations  in  the  flow.  The  con- 
struction costs  of  this  system  in  Finland  have  been 
about  50%  of  those  involved  in  traditional  chemi- 
cal package  plants.  The  limitations  of  this  method 
are  its  weakness  in  removing  soluble  organic  load 
and  its  inability  to  oxygenate  or  remove  nitrogen. 
However,  a  biological  unit  designed  to  cope  with 
these  limitations  is  under  development.  (Author's 
abstract) 
W90-07796 


PRIMARY  CHEMICAL  TREATMENT  MINI- 
MIZING DEPENDENCE  ON  BIOPROCESS  IN 
SMALL  TREATMENT  PLANTS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sherman 

Center  for  Research  in  Environmental  and  Water 

Resources  Engineering. 

N.  Galil,  and  M.  Rebhun. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  203-210,  1990.  7  fig,  4  tab,  10  ref. 

Descriptors:  'Activated  sludge,  'Chemical  treat- 
ment, 'Israel,  'Kinetics,  'Wastewater  treatment, 
Biological  treatment,  Flocculation. 

In  wastewater  from  small  communities,  institu- 
tions, hotels,  camps  and  tourist  areas  the  major 
pollutants  such  as  organic  matter,  oil  and  grease 
and  organic  nitrogen  are  low.  This  is  due  to  the 
short  residence  times  in  the  sewerage  systems  pre- 
venting decomposition  and  lysis.  Such  wastewaters 
are  also  characterized  by  high  variations  in  pollu- 
tion load,  mostly  in  the  particulate  fraction.  Small 
plants,  treating  wastewater  for  discharge  to  lakes 
or  rivers,  have  to  remove  organic  pollutants  and 
nutrients,  mainly  phosphorus.  Chemical  floccula- 
tion-sedimentation,  as  primary  treatment,  was  con- 
sidered a  promising  process  combination  to  obtain 
reliable  operation  and  for  minimizing  effects  of 
variations  in  flow  and  load.  Two  possible  process 
combinations  were  studied:  (a)  chemical  floccula- 
tion-sedimentation  as  a  primary  stage,  followed  by 
biotreatment  (CBT);  (b)  biotreatment  of  raw 
wastewater,  followed  by  chemical  flocculation- 
sedimentation  (BCT).  It  was  found  that  primary 
chemical  treatment  by  alum,  or  lime,  removes 
more  than  90  percent  of  the  suspended  solids, 
colloids,  phosphates,  oil  and  grease;  the  organic 
matter  as  biochemical  oxygen  demand  and  organic 
nitrogen  removals  were  about  70  percent.  By  re- 
moving the  particulate  organic  matter  and  other 
disturbing  factors  the  successive  bioprocess  in 
CBT  was  substantially  improved:  the  growth  rate 
constants  for  general  biomass  and  for  nitrifiers  as 
well  as  the  removal  rates  were  higher  for  CBT 
than  for  BCT;  the  critical  sludge  age  for  nitrifica- 
tion in  CBT  was  4  days,  as  compared  to  10  days  in 
BCT.  The  reduction  of  organic  load  by  about  70 
percent,  producing  a  more  uniform  influent  and 
the  better  biokinetics  achieved  in  CBT,  enable  a 
considerable  economy  in  the  bioreactor  volume 
and  lower  energy  requirement.  Experimental  re- 
sults showed  that  the  CBT  sequence  enables  lower 
sludge  production  containing  higher  concentra- 
tions of  solids,  most  of  them  inorganic.  (Author's 
abstract) 
W90-07797 


NUTRrcNT         REMOVAL         IN         SMALL 
WASTEWATER  TREATMENT  PLANTS. 

Krouger  (I.)  A/S,  Soeborg  (Denmark). 

N.  S.  Olesen. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  211-216,  1990.  7  fig.l  tab,  5  ref. 


Descriptors:  'Biological  wastewater  treatment, 
•Nitrogen  removal,  'Wastewater  treatment,  Den- 
mark, Ferrous  sulfate,  Oxidation  ditches,  Phospho- 
rus removal,  Recirculation. 

In  some  areas  of  Denmark  nutrient  removal  is 
required  even  for  very  small  wastewater  plants, 
that  is,  down  to  500  person  equivalents  (pe).  The 
goal  is  80  percent  removal  of  nitrogen  and  90 
percent  removal  of  phosphorus,  or  in  terms  of 
concentrations:  8  mg  nitrogen/L  and  1.2  mg  phos- 
phorus/L.  The  inlet  concentrations  are  typically 
40  mg  N/L  and  10  mg  P/L.  The  paper  presents 
the  results  from  two  such  plants  with  a  capacity  of 
800  pe.  Phosphorus  removal  is  made  by  simultane- 
ous precipitation  with  ferrous  sulfate.  Nitrogen 
removal  is  carried  out  using  the  recirculation 
method.  Both  plants  were  originally  rotor  aerated 
oxidation  ditches.  They  have  been  extended  with  a 
denitrification  reactor  and  a  recirculation  pumping 
station.  At  present  both  plants  have  been  in  activi- 
ty for  about  three  years  and  with  satisfactory  re- 
sults. Average  concentrations  of  nitrogen 
(summer)  and  phosphorus  is  7  mg/L  and  0.9  mg/L 
respectively.  Nitrogen  removal  seems  to  be  an 
practical  solution  on  these  small  plants.  It  is, 
though,  sensitive  to  temperature  and  highly  oxi- 
dized rain  water.  Phosphorus  removal  seems  to  be 
an  easily  run  and  relatively  non-sensitive  technique 
at  least  when  using  simultaneous  precipitation. 
(Author's  abstract) 
W90-07798 


ZERO  DISCHARGE  THROUGH  INNOVATTVE 
APPLICATION  OF  INTENSIVE  SttVICUL- 
TURE  TO  EFFLUENT  DISPOSAL  FROM  A 
SMALL  CANADIAN  WASTEWATER  TREAT- 
MENT PLANT. 

Anderson  (R.V.)  Associates  Ltd.,  Willowdale  (On- 
tario). 

P.  J.  Laughton,  C.  S.  Papadopol,  and  P.  Jaciw. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  217-224,  1990.  4  fig,  3  tab,  11  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Effluents,  'Land  treatment,  'Wastewater  treat- 
ment, Canada,  Evapotranspiration,  Groundwater, 
Irrigation,  Poplar  trees,  Silvaculture. 

The  disposal  wastewater  from  remote  rural  com- 
munities can  be  accomplished  by  means  of  land 
application  utilizing  leaching  beds  of  various  de- 
signs. In  certain  situations  this  method  may  not  be 
suitable  and  alternate  solutions  must  be  found,  es- 
pecially where  there  is  a  mandated  requirement  for 
a  zero  effluent  discharge  and  a  desire  to  reduce  the 
potential  for  infiltration  of  effluent  residuals  into 
the  groundwater.  The  application  of  intensive  silvi- 
culture for  the  disposal  of  treated  effluent  offers 
such  an  alternative.  The  King  City,  Ontario  facility 
is  described  as  follows.  Raw  sewage  is  treated  in 
two  small  activated  sludge  plants  with  a  total 
design  capacity  of  272  cubic  m/d.  The  plants  in- 
corporate: comminution,  coarse  bubble  diffused 
aeration,  final  settling  and  hypochlorite  disinfec- 
tion prior  to  discharging  to  an  effluent  (holding) 
pond.  All  sludge  is  digested  aerobically  prior  to 
offsite  disposal.  In  order  to  assure  aerobic  condi- 
tions in  the  pond  at  all  times,  a  'tube  type'  aeration 
system  positioned  along  the  floor  bottom  provides 
a  small  amount  of  air.  The  irrigation  system  is  an 
in-ground  facility  with  the  effluent  sprayed 
through  a  series  of  rotating  sprinklers.  Secondary 
treated  effluent  was  seasonally  applied  to  a  forest- 
ed plantation  through  an  automated  sprinkler 
system.  For  the  past  six  years,  significant  growth 
rhythm  differences  were  found  among  the  poplar 
clones.  The  influence  of  effluent  irrigation  on 
growth,  with  its  additional  nutrient  content,  is 
positive  but  not  as  yet  deemed  significant.  Work  to 
date  would  suggest  that  evapotranspiration  of  ef- 
fluent by  the  plantation  can  be  3-4  times  greater  as 
compared  to  grass.  This  is  attributed  to  increased 
foliage,  larger  direct  evaporation  and  advection. 
Since  the  structure  of  plantation  can  be  manipulat- 
ed to  a  certain  extent,  it  is  speculated  that  further 
increases  of  evapotranspiration  can  be  obtained 
even  in  a  sub-humid  climate.  The  concept  could  be 
applied  in  various  geographic  areas  with  existing 
technology  and  software  allowing  for  the  complete 
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automation  of  an  effluent  recycling  system.  (Agos- 

tine-PTT) 

W90-07799 


THERMOPHILIC  AEROBIC  DIGESTION-A 
RELIABLE  AND  EFFECTIVE  PROCESS  FOR 
SLUDGE  TREATMENT  AT  SMALL  WORKS. 

Water  Research  Centre,  Stevenage  (England). 
K.  C.  Murray,  A.  Tong,  and  A.  M.  Bruce. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  225-232,  1990.  3  fig,  6  tab,  4  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Sludge  treatment,  'Wastewater  treatment,  Aero- 
bic digestion,  Disinfection,  England,  Thermophilic 
digestion. 

In  January  1987  a  thermophilic  aerobic  digestion 
(TAD)  plant  was  installed  at  Haltwhistle  sewage 
treatment  works  to  assess  its  suitability  for  sludge 
treatment  at  small  isolated  sewage  works.  TAD 
was  found  to  be  a  reliable,simple-to-operate,  sludge 
treatment  method  suitable  for  small  isolated  works. 
It  can  be  operated  batchwise  or  semi-continuously 
according  to  the  sludge  load.  Digester  tempera- 
tures above  55  C  can  be  obtained  even  during  the 
winter  months  provided  the  digester  is  well  insu- 
lated. TAD  plants  have  low  maintenance  require- 
ments, the  only  moving  parts  being  the  recirculat- 
ing pump  and  foam  cutter.  Screening  or  comminu- 
tion of  the  raw  sludge  is  necessary  prior  to  diges- 
tion. Grit  removal  is  an  advantage.  The  treated 
sludge  is  less  odorous  than  raw  sludge,  easily 
spread  on  land,  of  high  available  nitrogen 
content,and  easily  consolidated,  which  reduces  dis- 
posal costs.  Experience  at  Haltwhistle  has  shown 
that  TAD  is  an  effective  method  of  sludge  stabili- 
zation and  disinfection.  Permanent  TAD  plants  are 
now  being  installed  at  two  sites  in  the  Northumbri- 
an Water  Authority  area.  (Agostine-PTT) 
W9O-O780O 


SLUDGE  HANDLING  AND  DISPOSAL  AT 
SMALL  WASTEWATER  TREATMENT  PLANTS 
IN  NORWAY. 

Aquateam-Norwegian  Water  Technology  Centre 

of  Oslo  (Norway). 

B.  Paulsrud. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  233-238,  1990.  3  fig,  2  tab,  11  ref. 

Descriptors:  'Aerobic  digestion,  'Biological 
wastewater  treatment,  'Lagoons,  'Norway, 
•Sludge  drying,  'Sludge  treatment,  'Wastewater 
treatment. 

Most  sludges  from  small  wastewater  treatment 
plants  in  Norway  are  either  dumped  in  sanitary 
landfills  or  utilized  on  agricultural  land.  Norwe- 
gian guidelines  for  wastewater  sludge  disposal  rec- 
ommend all  sludges  to  be  dewatered  prior  to  dis- 
posal. For  agricultural  use  the  sludge  should  be 
stabilized  at  the  treatment  plant  or  stored  in  piles 
for  at  least  six  months  before  utilization.  Almost 
every  plant  has  possibilities  for  sludge  gravity 
thickening,  and  polymer  addition  is  becoming  quite 
popular  for  that  process.  Dewatering  of  sludge  will 
often  take  place  at  a  larger  treatment  plant,  or  in 
areas  with  no  such  plants,  dewatering  lagoons  and 
mobile  dewatering  trucks  are  employed.  For 
sludge  stabilization,  aerobic  digestion  is  the  pre- 
dominant method.  (Author's  abstract) 
W90-07801 


DEWATERING  OF  SLUDGE  BY  NATURAL 
METHODS. 

Luleaa  Univ.  (Sweden).  Div.  of  Sanitary  Engineer- 
ing. 

S.  Marklund. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  239-246,  1990.  7  fig,  8  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Sludge  treatment,  'Wastewater  treatment,  Dewa- 
tering, Evaporation,  Sludge  drying,  Sweden. 

Drying  from  a  free  water  surface  and  from  a  waste 
activated  sludge  was  studied  in  three  separate  ex- 
perimental arrangements.  Evaporation  in  a  closed 
chamber  with  a  surface  area  of  1.0  sq  m   was 


studied  with  temperatures  between  20  and  60  C 
and  air  flows  between  75  and  300  cu  m/hr.  The 
rate  of  evaporation  varied  between  351  and  746  g/ 
sq  m-hour.  The  efficiency  varied  between  11  and 
20%.  To  increase  the  efficiency  the  air-liquid  area 
has  to  be  enlarged.  Evaporation  from  two  pilot 
sludge  drying  beds  was  studied  in  an  open  air  test 
lasting  four  months.  One  similar  bed  was  tested  in 
a  controlled  environment.  The  results  showed  that 
above  a  critical  moisture  content  between  600  and 
1 100%  evaporation  from  sludge  equals  the  rate  of 
evaporation  from  a  free  water  surface.  Below  the 
critical  moisture  level  the  rate  decreases  rapidly. 
Further  work  should  be  directed  towards  full-scale 
tests  with  covered  drying  beds.  Special  attention 
should  be  drawn  to  methods  to  improve  the  drying 
rate  during  the  falling  rate  period,  to  two  phase 
drying  and  to  the  evaluation  of  a  combined  dewa- 
tering system  with  sludge  freeze  drying  in  winter 
season  and  sludge  drying  in  summer  season.  (Au- 
thor's abstract) 
W90-07802 


SLUDGE  REMOVAL  FROM  SOME 
WASTEWATER  STABILIZATION  PONDS. 

Ecole   Nationale   de   la   Sante   Publique,   Rennes 

(France).  Lab.  de  Genie  Sanitaire. 

J.  Carre,  M.  P.  Laigre,  and  M.  Legeas. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  247-252,  1990.  3  fig,  2  tab,7  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Stabilization  ponds,  'Wastewater  treatment, 
Costs,  France,  Sludge  disposal. 

The  study  of  sludge  accumulation  in  the  first  ponds 
of  12  treatment  plants  under  oceanic  climate 
showed  a  mean  rate  of  accumulation  of  2.8  cm  per 
year  corresponding  to  0.12  cubic  meter  of  sludge 
per  inhabitant  per  year.  Desludging  was  required 
about  operation  periods  of  6  or  7  years.  Sludge 
removal  by  pumping  after  or  without  emptying 
water  is  the  most  convenient  and  with  a  mean  cost 
of  40  Francs  per  cubic  meter,  the  cheapest  method. 
Mean  desludging  cost  is  eight  times  lower  than 
mean  investment  cost.  With  regard  to  their  agro- 
nomic characteristics,  stabilization  pond  sludges 
have  a  low  fertilizer  value  because  of  their  long 
maturation  time.  (Author's  abstract) 
W9O-07803 


QUALITATIVE  AND  QUANTITATIVE  CHAR- 
ACTERIZATION OF  WASTE  WATER  FOR 
SMALL  COMMUNITIES. 

Centre    National    du    Machinisme    Agricole,    du 

Genie    Rural,    des    Eaux    et    des    Forets,    Lyon 

(France).  Div.  Qualite  des  Eaux. 

R.  Pujol,  and  A.  Lienard. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  253-260,  1990.  1  fig,  6  tab,  4  ref. 

Descriptors:  'Biological  oxygen  demand,  'Biologi- 
cal wastewater  treatment,  'Chemical  oxygen 
demand,  'Wastewater  treatment,  France,  Plant 
design,  Qualitative  analysis,  Quantitative  analysis. 

An  understanding  of  the  waste  water  nature,  from 
both  the  qualitative  and  quantitative  points  of 
view,  is  a  fundamental  factor  in  the  selection  of 
treatment  techniques  and  their  subsequent  oper- 
ation. This  is  even  more  so  in  the  case  of  small 
communities  whose  discharges  are  more  subject  to 
variation.  An  analysis  of  French  data  in  this  field 
provides  values  for  small  communities  in  rural 
areas  (the  majority).  Three  main  points  emerge 
from  this  qualitative  and  quantitative  analysis  of 
the  waste  water  of  small  communities.  (1)  The 
volumes  and  concentrations  of  discharges  depend 
on  the  way  of  life  of  the  users,  the  level  of  equip- 
ment of  the  dwellings,  and  the  hygiene  habits.  (2) 
Trie  scale  of  variation  in  the  flow  of  pollutants 
varies  inversely  with  the  size  of  the  community.  (3) 
The  length  and  condition  of  the  sewerage  system 
(infiltration  of  clear  water)  have  a  direct  effect  on 
the  volume  of  water  collected  and  the  water  con- 
centration. Small  rural  communities  are  a  very 
important  group  for  which  the  characteristics  of 
waste  water  are  known:  the  mean  ratios  corre- 
spond to  150  L/day  and  32  g  biochemical  oxygen 
demand(BOD)/day  per  person-equivalent.  De- 
pending on  the  condition  of  the  sewerage  system, 


the  volume  of  water  will  be  greater  if  it  is  well 
drained,  but  the  volume  will  rarely  fall  below  80 
L/day  even  for  a  short  and  really  separated 
system.  The  mean  figure  of  32  BOD/day  is  less 
than  the  commonly  accepted  value  for  urban  areas, 
in  the  future  the  increase  in  this  ratio  should  be 
moderate.  The  cases  studied  demonstrate  the  im- 
portance of  some  factors  affecting  the  pollution 
load  discharged.  (Agostine-PTT) 
W90-07804 


RAISING  THE  STANDARD  OF  OPERATION 
OF  SMALL  SEWAGE  WORKS. 

Thames  Water  Authority,  Waltham  Cross  (Eng- 
land). Sewerage  and  Sewer  Treatment. 
J.  L.  Dakers,  and  A.  G.  Cockburn. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  261-266,  1990. 

Descriptors:  'Automation,  'Biological  wastewater 
treatment,  'Design  standards,  'Thames  River, 
•Wastewater  treatment,  Effluent  standards,  Eng- 
land, Headwaters,  Project  management,  Teleme- 
try. 

Thames  Water  operates  about  400  sewage  works  in 
the  catchment  area  of  the  Thames  River,  over  half 
of  these  serve  populations  of  less  than  2000.  These 
small  works  are  mainly  biological  filter  works  but 
also  include  oxidation  ditches  and  reed  beds.  Most 
of  these  works  discharge  to  the  headwaters  of 
salmonid  rivers  which  are  used  as  drinking  water 
sources  and  therefore  have  to  meet  high  standards 
including  in  many  cases  full  nitrification  and  low 
suspended  solids.  The  paper  describes  the  consent 
standards  set  for  the  works.  Currently  a  number  of 
small  works  do  not  meet  these  standards,  so 
Thames  Water  has  committed  itself  to  having  all 
works  operating  within  standards  by  1992.  There 
are  a  number  of  reasons  for  failure  which  include, 
overloading  due  to  increase  in  population  and 
water  use,  trade  effluent  discharges,  and  operation- 
al problems.  Small  works  may  also  fail  to  meet 
their  standards  because  they  are  unmanned  apart 
from  infrequent  maintenance  visits,  and  thus  any 
plant  failure  may  go  unnoticed  for  some  days. 
Thames  Water  is  adopting  a  twofold  strategy  to 
overcome  these  problems.  Firstly,  so  that  oper- 
ational problems  may  be  identified  quickly  a 
simple,  cost  effective  system  of  automation  and 
telemetry  is  being  installed  and  secondly,  to  over- 
come operational  and  facility  deficiencies  ,  a 
Project  Management  team  has  been  set  up  to  iden- 
tify the  causes  of  failure,  to  prioritize  remedial 
work,  to  recommend  alternative  operational  strate- 
gies, if  appropriate,  to  design  and  build  extensions 
or  new  works  if  appropriate,  and  if  remedial  works 
cannot  be  built  quickly  enough,  to  install  a  tempo- 
rary plant  to  ensure  compliance  with  effluent 
standards.  (Author's  abstract) 
W90-07805 


EXPERIENCE  AND  THE  RESULTS  OF  OPER- 
ATING SMALL  WASTEWATER  TREATMENT 
PLANTS. 

Ljubljana  Univ.  (Yugoslavia).  Inst,  za  Zdravstveno 

Hidrotehniko. 

M.  Rismal. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  267-273,  1990.  9  fig,  3  tab,  3  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Chemical  treatment,  *Wastewater  treatment,  Ac- 
tivated sludge,  Aeration  tanks,  Effluents,  Oxygen- 
ation, Rotating  discs,  Yugoslavia. 

Fifteen  years  of  experience  gained  from  operating 
7  small  wastewater  treatment  plants  between  150- 
500  population  equivalents  (p.e.)  and  6  plants  of 
2000-3000  p.e.  capacity  led  to  the  following  con- 
clusions. Given  safe  equipment  operation,  properly 
designed  small  low-loaded  activated  sludge  treat- 
ment plants  give  satisfactory  results.  Water  jet 
aeration  provides  a  good  mixing  efficiency  also  in 
deeper  aeration  tanks  up  to  6  meters  in  depth.  In 
comparison  with  classical  oxidation  ditches,  this 
makes  it  possible  to  reduce  the  required  area  of  the 
plant.  Measurements  of  flow  velocities  in  deep 
tanks  show  even  vertical  distribution  of  velocities 
of  over  0.3  m/s,  even  at  the  bottom  of  the  aeration 
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ink  (power  input  of  about  10  W/cubic  meter), 
lecause  the  jet  aeration  method  takes  water  from 
le  bottom  of  the  aeration  tank,  the  operation  of 
ie  plant  (when  compared  with  other  surface  aera- 
ars)  is  less  affected  by  the  ice  cover  at  low  tem- 
eratures.  All  of  the  plants  involved  are  low- 
jaded  activated  sludge  plants  with  water  jet  aer- 
tion  generated  by  screw  or  propeller  pumps 
yhich  both  proved  to  be  efficient  an  aeration  while 
ecure  and  simple  in  operation.  In  comparison  with 
ither  types  of  small  treatment  plants  in  our  coun- 
ry  (rotating  discs  and  bubble  aeration  activated 
ludge  plants),  they  proved  to  be  reliable  and 
imple  in  operation  and  produce  an  effluent  of 
;ood  quality.  The  energy  consumption  and  the 
iecessary  flow  velocities  in  aeration  tanks  are  com- 
>uted  and  measured.  (Agostine-PTT) 
V90-07806 

PERFORMANCE  STABILITY  OF  SMALL  BIO- 
LOGICAL CHEMICAL  TREATMENT  PLANTS. 

kquateam-Norwegian  Water  Technology  Centre 

)f  Oslo  (Norway). 

*..  Storhaug. 

Water  Science  and  Technology  WSTED4,  Vol. 

>2,  No.  3/4,  p  275-282,  1990.  3  fig,  4  tab,  5  ref. 

Descriptors:  'Activated  sludge,  *Biological 
wastewater  treatment,  'Chemical  treatment,  ♦Ef- 
fluents, 'Norway,  'Wastewater  treatment,  Biologi- 
;al  oxygen  demand,  Contactors,  Flocculation, 
Water  quality  standards. 

Biological  and  chemical  treatment  plants  constitute 
a  main  portion  of  the  overall  number  of  treatment 
plants  in  Norway.  The  biological  and  chemical 
plants  are  divided  into  three  process  groups,  simul- 
taneous precipitation  and  activated  sludge,  com- 
bined precipitation  and  rotating  biological  contac- 
tors (RBC)  and  post  precipitation  and  activated 
sludge.  Aluminum  sulfate  or  ferric  chloride  are 
commonly  used  flocculants  in  the  chemical  pre- 
cipitation process.  Effluent  data  from  174  Norwe- 
gian biological  chemical  treatment  plants  has 
shown  that  50%  of  the  plants  meet  the  standard  for 
phosphorus  removal,  70%  of  the  plants  meet  the 
standards  for  removal  of  organic  matter  (BOD7). 
Only  30%  of  the  combined  precipitation  plants 
meet  the  standard  for  phosphorus  removal  and 
60%  meet  the  standard  for  removal  of  BOD7. 
Forty  percent  of  the  simultaneous  precipitation 
plants  meet  the  standard  for  phosphorus  removal 
and  75%  of  the  plants  meet  the  standard  for  re- 
moval of  BOD7.  Compared  to  the  effluent  stand- 
ards for  each  process  group,  post  precipitation 
shows  the  best  performance.  On  an  average  these 
plants  have  the  lowest  actual  utilization  of  the 
design  capacity.  The  most  important  factors  that 
cause  the  treatment  plants  not  to  meet  the  effluent 
standards  are,  poor  quality  of  the  sewer  systems, 
improper  design  of  the  plant  and  organizational 
problems.  Satisfactory  separation  of  particles,  flow 
equalization  and  proper  operational  management, 
are  the  basic  demands  to  achieve  low  effluent 
concentrations  for  total  phosphorus  and  BOD7. 
(Author's  abstract) 
W90-07807 


drainage  standard  directly  influences  basic  needs  of 
the  human  being,  such  as:  plenty  of  drinking  water, 
plenty  of  unpolluted  food,  health  and  hygiene,  and 
housing.  The  drainage  system  has  to  prevent  the 
spreading  of  potential  diseases,  the  flooding  of 
urban  areas,  and  the  drainage  and  treatment  system 
should  protect  the  receiving  waters  soil  and 
groundwater  from  the  pollution  caused  by  the 
sewerage.  Three  different  drainage  systems  can  be 
built  in  small  communities  in  developing  countries: 
combined  sewerage  system,  separate  sewerage 
system  and  qualified  separate  sewerage  system.  In 
developing  countries  the  characteristics  of  catch- 
ment areas  differ  very  much  from  the  ones  in 
industrialized  countries.  Consequently,  the  plants 
have  to  be  adapted  to  the  local  conditions  of 
drainage,  climate  and  location.  An  urban  drainage 
strategy  should  be  worked  out  to  improve  the 
drainage  system  of  a  small  community  in  a  devel- 
oping country.  Finally,  the  urban  drainage  strategy 
will  give  an  idea  how  to  sanitize  drainage  systems. 
(Agostine-PTT) 
W90-07808 


URBAN  DRAINAGE  STRATEGIES  FOR 
SMALL  COMMUNITIES  IN  DEVELOPING 
COUNTRIES. 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 

wirtschaft,  Hydrologie  und  Landwirtschaftlichen 

Wasserbau. 

M.  Grottker,  and  A.  Khelil. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  283-290,  1990.  3  fig,  5  tab. 

Descriptors:  'Biological  wastewater  treatment, 
•Developing  countries,  'Sewers,  'Storm  drains, 
•Urban  drainage,  'Wastewater  treatment,  Drain- 
age standards,  Sanitation. 

Urban  drainage  systems  have  to  fulfill  both  the  safe 
removal  of  storm  water  and  waste  water.  Most  of 
the  drainage  and  treatment  techniques  have  been 
developed  in  highly  industrialized  countries.  Un- 
fortunately, in  small  communities  in  developing 
countries,  only  a  few  of  these  techniques  are  appli- 
cable. The  standard  of  the  urban  drainage  system  is 
a  main  factor  of  the  living  standard.  An  insufficient 


BOTTLENECKS  IN  THE  IMPLEMENTATION 
OF  ON-SITE  WASTEWATER  TREATMENT 
PLANTS  ON  A  LARGE  SCALE  IN  THE  NETH- 
ERLANDS. 

Witteveen  and  Bos,  Deventer  (Netherlands). 

F.  A.  Fastenau,  J.  H.  J.  M.  van  der  Graff,  and  G. 

Martijnse. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  291-198,  1990.  1  tab  3  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'On-site  wastewater  treatment,  'Political  aspects, 
•The  Netherlands,  'Wastewater  treatment,  Orga- 
nization management. 

More  then  90%  of  the  total  housing  stock  in  the 
Netherlands  is  connected  to  central  sewerage  sys- 
tems and  in  most  cases  the  wastewater  is  treated 
biologically.  As  connection  to  central  sewerage 
systems  has  reached  its  economic  limits,  interest  in 
on-site  treatment  of  the  domestic  wastewater  of  the 
remaining  premises  is  increasing.  A  large  scale 
research  program  into  on-site  treatment  up  to  pop- 
ulation equivalents  of  200  persons  has  therefore 
been  initiated  by  the  Dutch  Ministry  of  Housing, 
Physical  Planning  and  Environment.  Intensive 
field-research  work  did  establish  that  the  techno- 
logical features  of  most  on-site  biological  treatment 
systems  were  satisfactory.  A  large  scale  implemen- 
tation of  these  systems  is  however  obstructed  in 
different  extents  by  problems  of  an  organizational, 
financial  and/or  juridical  nature  and  management 
difficulties.  At  present  research  is  carried  out  to 
identify  these  bottlenecks  and  to  analyze  possible 
solutions.  Some  preliminary  results  are  given 
which  involve  the  following  'bottlenecks':  legisla- 
tion (absence  of  coordination  and  absence  of  a 
definition  of  'surface  water');  absence  of  subsidies; 
ownership;  inspection;  operational  control  and 
maintenance;  organization  of  management;  dis- 
charge permits;  pollution  levy;  and  sludge  disposal. 
Final  decisions  and  practical  elaboration  of  policies 
towards  on-site  treatment  will  have  to  be  formulat- 
ed in  a  broad  discussion  with  all  the  authorities  and 
interest  groups  involved.  (Author's  abstract) 
W90-07809 

TREATMENT  OF  OILY  CAFETERIA 
WASTEWATER  BY  SINGLE-PHASE  AND 
TWO-PHASE  ANAEROBIC  FILTER. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
K.  Hanaki,  T.  Matsuo,  and  K.  Kumazaki. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  200-306,  1990.  8  fig,  1  tab,  6  ref. 

Descriptors:  'Anaerobic  filters,  'Biological 
wastewater  treatment,  'Wastewater  treatment, 
Chemical  oxygen  demand,  Japan,  Lipid  degrada- 
tion, Lipids,  Oily  water,  Two-phase  digestion. 

Cafeteria  wastewater  containing  about  30  %  of 
lipid  on  chemical  oxygen  demand  (COD)  basis  was 
treated  at  by  a  laboratory-scale  anaerobic  filter  at 
20  deg  C  in  a  single-phase  system  and  two-phase 
systems.  Stable  COD  removal  (about  80%)  was 
achieved  in  spite  of  large  fluctuation  in  influent 
COD  concentration  (normal  range  of  1300-2500 


mg/L)  both  in  the  single-phase  system  (hydraulic 
retention  time  (HRT)  longer  than  1.3  d)  and  in  the 
two-phase  system  (HRT  longer  than  3.3  d).  The 
single-phase  system  gave  better  effluent  quality 
than  the  two-phase  system  because  the  single-phase 
entrapped  suspended  solids  better  than  the  two- 
phase.  However,  material  in  balance  revealed  that 
methane  conversion  from  removed  COD  was 
higher  in  the  two-phase  system  than  the  single- 
phase  system.  The  single-phase  perhaps  removed 
lipids  by  entrapment  with  filter  media  without 
biodegradation,  and  this  might  cause  clogging 
problems  in  long-term  operation.  The  two  phase- 
system  is  recommended  since  it  degrades  lipids 
better  than  the  single-phase  system.  (Author's  ab- 
stract) 
W90-07810 


LEACHATE  TREATMENT:  DESIGN  RECOM- 
MENDATION FOR  SMALL  BUT  EXTREMELY 
FLUCTUATING,  HIGHLY  POLLUTED  QUAN- 
TTITES  OF  WATER. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

K.  H.  Hartmann,  and  E.  Hoffmann. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  307-314,   1990.  7  fig.l  tab,  8  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Chemical  wastewater  treatment,  'Design  criteria, 
•Leachates,  'Wastewater  treatment,  Biological 
contactors,  Storage  basin  design,  West  Germany. 

Today's  practice  in  leachate  treatment  and  disposal 
in  the  Federal  Republic  of  Germany  comprises 
two  possibilities:  (a)  the  combined  leachate  domes- 
tic wastewater  treatment  (transportation  to  the 
treatment  plant  either  using  the  sewer  system  or 
tank  trucks);  (b)  complete,  decentralized  treatment 
at  the  source  of  the  leachate  production.  As  a 
result  of  the  updating  of  the  general  water  manage- 
ment law,  the  discharge  of  waste  waters  containing 
dangerous  substances  into  sewer  systems  is  no 
longer  permitted.  As  there  is  no  possibility  of  a 
selective  removal  of  the  hazardous  substances,  the 
future  consequence  will  be  that  the  whole  amount 
of  the  leachate  has  to  be  treated  at  the  landfill  site. 
Existing  leachate  treatment  plants  are  often  de- 
signed for  average  rates.  Because  of  the  high  fluc- 
tuations of  the  leachate  quantity  such  plants  are 
often  overloaded.  In  the  past  there  were  two  solu- 
tions: (a)  temporary  transportation  to  a  treatment 
plant  using  trucks;  (b)  recycling  of  the  excess 
leachate  volume.  As  transportation  is  no  longer 
accepted  there  is  only  the  possibility  of  recycling 
left.  The  feasibility  of  buffering  the  runoff  peaks 
has  not  yet  been  studied  in  detail  (reservoir  man- 
agement). This  cost-favorable  option  (earth  basin 
with  sealing)  offers  two  advantages.  First,  the 
plant  design  can  be  based  on  mean  conditions 
while  secondly  the  loading  of  the  plant  will  be 
almost  constant  (no  variation  concerning  the  hy- 
draulic loading;  concentration  equalization  effect 
of  the  storage  tank).  Herewith  an  attractive  way  of 
adapting  existing  plants  to  the  time  dependent 
changing  requirements  is  available.  (Author's  ab- 
stract) 
W90-07811 

PERFORMANCE  OF  A  NEW  EQUIPMENT 
FOR  TREATING  WASTEWATER. 

Gunma  Univ.,  Maebashi  (Japan).  Dept.  of  Civil 

Engineering. 

M.  Kuroda,  Y.  Sakakibara,  T.  Arai,  A.  Arai,  and 

D.  Shibayama. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  315-322,  1990.  7  fig,  3  tab,  1  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Wastewater  treatment,  Biochemical  oxygen 
demand,  Domestic  wastewater,  Fixed-bed  aer- 
ation, Japan,  Sludge. 

A  fixed-bed  aeration  reactor  system  was  developed 
for  on-site  and  small-scale  wastewater  treatment. 
The  reactor  was  packed  with  horizontal  plates  as 
support  materials.  There  was  no  clarifier  in  the 
system.  Three  operational  regimes  were  tested, 
which  were  a  6  hours  total  cycle,  8  hours  total 
cycle,  and  12  hours  total  cycle.  Experimental  re- 
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suits  showed  the  reactor  can  treat  household 
wastewater  efficiently.  Removal  efficiencies  of  bio- 
chemical oxygen  demand  (BOD)  loading  rate  of 
0.12  kg-BOD/cu  m-d  or  5.2  g-BOD/  sq  m-d.  Efflu- 
ent BOD  and  suspended  solids  (SS)  concentrations 
were  means  of  18  mg/L  and  6  mg/L  during  the 
whole  time  operation.  Suspended  solids  efficiently 
sedimented  on  the  horizontal  support  plates  in  a 
short  settling  time.  Equations  were  developed  to 
predict  BOD  consumption  and  sludge  production 
as  a  function  of  influent  soluble  BOD  and  SS. 
Useful  design  and  operating  parameters  are  identi- 
fied for  future  evaluations  of  the  fixed  bed  aeration 
reactor.  (Author's  abstract) 
W90-07812 


INTERMITTENT  CYCLE  EXTENDED  AER- 
ATION SYSTEM  (ICEAS  R)  FOR  SMALL 
WASTEWATER  TREATMENT  PLANTS. 

Austgen  Biojet  Waste  Water  Systems,  Inc.,  San 

Francisco,  CA. 

H.  A.  Khararjian,  W.  H.  Callaway,  P.  Cardinal, 

and  J.  Meany. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  323-330,  1990.  4  fig,  3  tab,  7  ref. 

Descriptors:  *Aerobic  treatment,  'Biological 
wastewater  treatment,  'Denitrification,  ♦Nitrifica- 
tion, 'Wastewater  treatment,  California,  Phospho- 
rus removal,  Sequence  batch  reactors. 

Many  municipalities  and  industrial  plants  with 
small  quantities  of  wastewater  are  facing  chal- 
lenges with  providing  economical  treatment  strate- 
gies. They  require  simply  designed  and  operated 
processes  which  give  high  quality  effluent.  One 
such  process  is  the  Intermittent  Cycle  Extended 
Aeration  System  (ICEAS  R).  This  is  a  variant  of 
the  activated  sludge  biological  process  which 
allows  continuous  inflow  of  raw  wastewater  and 
intermittently  discharged  influent.  It  provides  flow 
equalization,  biological  oxidation  and  sedimenta- 
tion with  decanting  of  supernatant  in  a  single  tank. 
The  process  can  be  operated  on  any  cycle  duration 
based  on  the  required  degree  of  treatment.  Each 
cycle  consists  of  aeration,  sedimentation  and  de- 
cantation  phases.  The  aeration  phase  can  be  operat- 
ed on  an  oxic/anoxic  mode  for  the  purpose  of 
nitrification/denitrification  and  biological  phos- 
phorus removal.  To  date,  there  are  more  than  100 
plants  worldwide  and  25  within  the  USA  that  are 
built  and  operating  successfully.  High  degrees  of 
biochemical  oxygen  demand,  suspended  solids  and 
nitrogen  removal  are  obtained  with  the  plants. 
Most  of  the  small  plants  require  minimal  operating 
personnel,  generally  one  or  two,  for  continuous 
operation.  (Author's  abstract) 
W90-07813 


FULLY  BIOLOGICAL  WASTEWATER  TREAT- 
MENT WITHOUT  ENERGY  CONSUMPTION. 

L.  Csepai. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  331-334,  1990.  6  fig. 

Descriptors:  'Biological  wastewater  treatment, 
•Energy  costs,  'Wastewater  treatment,  Ammonia, 
Austria,  Biochemical  oxygen  demand,  Chemical 
oxygen  demand,  Clarifying  ponds,  Costs,  Nitrifica- 
tion, Nitrogen  removal,  Organic  matter,  Settling 
ponds,  Trickling  filters. 

It  was  demonstrated  in  two  Sewage  Treatment 
Plants  that  fully  biological  wastewater  treatment 
without  external  energy  supply  is  possible  provid- 
ed there  is  a  sufficient  natural  gradient  to  guarantee 
a  free  flow  through  the  entire  plant.  Both  plants 
have  now  been  in  operation  for  more  than  2  years. 
Test  results  show  a  very  good  purification  efficien- 
cy. Elimination  of  biochemical  oxygert  demand  is 
over  93%,  of  chemical  oxygen  demand  84%,  of 
TOC  86%,  of  NH4  66%  and  that  of  totals  nitrogen 
29%.  The  results  of  the  two-year  operation  of  both 
plants  prove  that  smaller  units  allow  for  meeting 
all  requirements  to  obtain  a  good  purification  effi- 
ciency. Pre-settling  and  final  clarifying  ponds  with 
interposed  trickling  filters  represent  a  very  simple 
but  economic  addition  to  the  ample  variety  of 
modern  wastewater  techniques.  When  planning 
wastewater  treatment  plants,  every  effort  should 
be  made  to  adjust  the  hydraulic  longitudinal  sec- 


tion to  the  existing  area  conditions,  even  at  the  risk 
of  increased  building  costs.  As  far  as  economic 
considerations  are  concerned,  a  unit  operating 
without  energy  consumption  certainly  proves  ad- 
vantageous. At  the  same  time  it  offers  a  running 
guarantee,  which  is  equally  important,  especially  in 
the  case  of  smaller  units.  If  local  communities 
experience  prolonged  economic  difficulties  such 
considerations  gain  increasing  priority.  In  addition 
to  all  these  advantages,  the  plants  show  a  high 
buffering  efficiency,  minimum  maintenance  re- 
quirements and  very  low  running  costs.  (Author's 
abstract) 
W90-07814 


SMALL  DOMESTIC  SEWAGE  WORKS  OF 
THE  CARLSBAD-TYPE. 

Vyzkumny     Ustav     Vodohospodarsky,     Prague 

(Czechoslovakia). 

K.  Haindl. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  3/4,  p  335-342,   1990.   11  fig.l  tab,6  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Wastewater  treatment,  Aeration,  Biological 
oxygen  demand,  Chemical  oxygen  demand, 
Czechoslovakia,  Ecology,  Underground  sewage 
works. 

Small  sewage  works  of  the  Carlsbad-type  are  bio- 
logical wastewater  treatment  plants  using  activated 
sludge  with  aerobic  stabilization.  They  are  situated 
underground  so  their  performance  is  constant  in  all 
seasons,  independent  of  outside  temperature.  Oxi- 
dation of  the  biological  suspension  is  based  on  the 
ring  jump  principle  with  creation  of  a  spiral 
motion  in  the  activated  sludge  tank.  The  ring 
jump,  a  hydraulic  phenomenon  on  the  transition  of 
annular  to  full  profile  flow,  entrains  air  and  ensures 
a  high  oxygen  transfer.  The  results  of  long  term 
monitoring  of  the  treatment  effect  show  an  aver- 
age reduction  of  BOD5  of  97.8%,  COD  93.0%  and 
suspended  solids  95.1%  regardless  of  season.  The 
sewage  works  are  situated  in  close  vicinity  to 
houses,  located  under  parks  and  gardens,  and  in 
mountain  regions.  They  do  not  interfere  with  the 
landscape,  are  odor  free  and  noiseless;  their  con- 
struction is  done  within  a  week,  the  only  moving 
component  is  the  pump.  Their  operation  and  at- 
tendance are  simple,  with  low  investment  cost. 
(Author's  abstract) 
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PACKED-ENTRAPPED-MIXED  MICROBIAL 
CELLS  FOR  SMALL  WASTEWATER  TREAT- 
MENT. 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Agri- 
cultural Engineering. 
P.  Y.  Yang,  and  M.  L.  Wang. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  3/4,  p  343-350,  1990.  3  fig,  4  tab,  12  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Cellulose  acetate,  'Microbial  degradation, 
'Wastewater  treatment,  Aeration,  Comparison 
studies,  Phenols. 

The  primary  goal  of  the  research  is  to  develop  and 
evaluate  a  biological  treatment  system  in  which 
mixed  microbial  populations  are  physically  immo- 
bilized by  entrapment.  The  immobilized  system 
was  evaluated  initially  for  its  ability  to  remove 
simple  benzene-based  compounds  from  a  synthetic 
wastewater  as  a  model  for  treating  pesticide-con- 
taining waters.  Cellulose  triacetate  was  used  as  the 
preparation  of  monocarrier  and  combined  cellulose 
triacetate  and  calcium  alginate  were  used  for  the 
preparation  of  the  bi-carrier.  Phenol  was  used  as 
substrate  to  test  the  entrapped  mixed  microbial  cell 
process.  Process  performance  including  steady 
state,  shock  load  and  comparison  of  entrapped 
microbial  cell  process  with  and  without  entrapped 
microbial  cell  was  investigated.  It  was  concluded 
that  the  critical  loading  rate  for  phenol  synthetic 
wastewater  appeared  to  be  9  g  chemical  oxygen 
demand(COD)/L/day.  The  COD  removal  effi- 
ciency could  be  maintained  higher  than  90  %. 
Because  of  the  low  effluent  suspended  solid  con- 
centration, conventional-secondary-settling  tanks 
could  be  eliminated.  Also,  the  process  could  take 
both  concentration  and  hydraulic  shock  loads  of 


phenol  synthetic  wastewater  successfully  without 
the  need  of  external  sludge  recycling.  The  equali- 
zation and  external  sludge  recycling  facilities 
equipped  in  the  conventional  wastewater  treatment 
plant  could  be  eliminated.  When  the  process  is 
operated  only  at  low  COD  loading  rate  (less  than 
1.3  g/L/day),  entrapped  cells  might  not  be  re- 
quired. However,  when  operated  at  higher  loading 
rate, combined  absorbed  and  entrapped  cells  ap- 
peared to  remove  phenol  more  efficiently.  For  the 
application,  mono-carrier  (cellulose  triacetate)  is 
preferable  to  biocarrier  (cellulose  triacetate  and 
calcium  alginate),  since  it  is  easier  to  prepare  and 
the  operational  performance  is  better.  Therefore, 
the  application  of  packed-entrapped  mixed  micro- 
bial cell  process  for  treatment  of  small-toxic-organ- 
ic wastewater  holds  great  potential.  (Author's  ab- 
stract) 
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SHORT-DURATION  RAINFALLS  IN  ITALY. 

Palermo  Univ.  (Italy).  1st.  di  Idraulica. 

For  primary  bibliographic  entry  see  Field  2B. 
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INTERACTION  OF  METALS  AND  PROTONS 
WITH  ALGAE:  II.  ION  EXCHANGE  IN  AD- 
SORPTION AND  METAL  DISPLACEMENT  BY 
PROTONS. 

Messiah  Coll.,  Grantham,  PA. 

R.  H.  Crist,  J.  R.  Martin,  P.  W.  Guptill,  J.  M. 

Eslinger,  and  D.  R.  Crist. 

Environmental        Science        and       Technology 

ESTHAG,  Vol.  24,  No.  3,  p  337-342,  March  1990. 

7  fig,  2  tab,  23  ref. 

Descriptors:  'Adsorption,  'Algae,  'Bioindicators, 
'Ion  exchange,  'Path  of  pollutants,  'Wastewater 
treatment,  Calcium,  Cations,  Chemical  interac- 
tions, Copper,  Heavy  metals,  Hydrogen  ion  con- 
centration, Magnesium,  Metals,  Separation  tech- 
niques, Strontium. 

Adsorption  of  Sr  on  Vaucheria  algae  released  an 
equivalent  amount  of  Ca  and  Mg,  indicating  that 
metal  adsorption  by  alkali  and  alkaline-earth  metals 
is  an  ion-exchange  phenomenon  based  on  electro- 
static interactions.  Release  of  protons  when  Cu 
was  adsorbed  demonstrated  additional  covalent 
bonding  for  this  transition  metal.  Protonated  ethyl- 
enediamine  is  adsorbed  both  as  a  cation  similar  to 
metals  and  as  a  neutral  species,  indicating  the  pres- 
ence of  additional  bonding  sites.  When  the  pH  of 
an  algal  suspension  is  decreased,  Ca  and  Mg  are 
released  equivalent  to  the  amount  of  proton 
uptake,  which  occurred  in  fast  (<  50  sec)  and  slow 
(2  hr)  processes.  Kinetic  evidence  suggests  that  the 
slow  process  represents  rate-determining  diffusion 
of  Ca  through  a  dense-phase  structure  of  the  alga. 
(Author's  abstract) 
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EFFECTS  OF  THE  ACTIVITY  OF  HETERO- 
TROPHS  ON  NITRIFICATION  IN  A  SUS- 
PENDED-GROWTH REACTOR. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

K.  Hanaki,  C.  Wantawin,  and  S.  Ohgaki. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  289- 

296,  March  1990.  10  fig,  5  tab,  9  ref. 

Descriptors:  'Ammonia,  'Nitrification, 

•Wastewater  reactors,  'Wastewater  treatment, 
Biomass  index,  Glucose,  Growth  rates,  Hetero- 
trophs,  Kinetic  constants,  Organic  matter.  Oxi- 
dizers, Toxic  effects. 

Ammonia  (80  mg/L  as  N),  with  various  concentra- 
tions of  glucose,  was  continuously  fed  to  laborato- 
ry scale  reactors  at  25  C  to  examine  the  effect  of 
the  activity  of  heterotrophs  on  nitrification.  The 
assimilation  of  ammonia  by  heterotrophs  happened 
in  preference  to  nitrification,  and  reduced  the 
available  ammonia  for  nitrification.  Glucose  addi- 
tion of  160,  500  or  1000  mg/L  (as  chemical  oxygen 
demand)  decreased  ammonia  removal  and  ammo- 
nia oxidation  to  nitrite,  and  elevated  the  effluent 
ammonia  concentration.  The  results  clearly  indi- 
cate that  the  addition  of  organic  matter,  which 
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provokes  the  growth  of  heterotrophs,  inhibits  am- 
monia oxidation.  Determination  of  the  biomass 
index  with  batch  experiments  enabled  estimation  of 
kinetic  constants  for  ammonia  oxidizers  (maximum 
specific  growth  rate  =  0.66/day,  saturation  con- 
stant =  1.0  mg/L)  and  for  nitrite  oxidizers  (maxi- 
mum specific  growth  rate  =  0.58/day,  saturation 
constant  =  0.35  mg/L)  when  no  glucose  was 
added.  The  addition  of  glucose  to  the  reactor 
resulted  in  a  high  saturation  constant  (7.2  mg/L 
when  1000  mg/L  of  chemical  oxygen  demand  was 
added)  whereas  maximum  specific  growth  rate  was 
unchanged  in  the  ammonia  oxidation.  It  is  suggest- 
ed that  inhibition  takes  place  by  decreasing  the 
affinity  between  the  ammonia  oxidizers  and  ammo- 
nia. Experiments  using  acetate  showed  that  toxic 
effects  by  organic  matter  is  unlikely.  One  hypothe- 
sis is  that  transportation  of  ammonia  from  bulk 
water  to  the  cell  of  the  ammonia  oxidizer  is  hin- 
dered by  the  presence  of  the  crowded  cells  of  the 
heterotrophs.  Nitrite  oxidation  was  not  directly 
affected  by  organic  loading.  (Author's  abstract) 
W90-07909 


NITRIFICATION  AT  LOW  LEVELS  OF  DIS- 
SOLVED OXYGEN  WITH  AND  WITHOUT  OR- 
GANIC LOADING  IN  A  SUSPENDED- 
GROWTH  REACTOR. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

K.  Hanaki,  C.  Wantawin,  and  S.  Ohgaki. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  297- 

302,  March  1990.  6  fig,  2  tab,  12  ref. 

Descriptors:  •Nitrification,  'Nitrogen  removal, 
•Wastewater  treatment,  Ammonia  oxidation,  Deni- 
trification,  Dissolved  oxygen,  Glucose,  Mixed  flow 
reactors,  Organic  loading. 

Laboratory-scale  mixed  flow  reactors  with  DO 
(dissolved  oxygen)  control  were  operated  at  25  C 
using  substrate  containing  80  mg/L  of  ammonia 
nitrogen.  DO  of  0.5  mg/L  produced  no  effect  on 
ammonia  oxidation  of  the  reactor.  Determination 
of  the  biomass  index  based  on  the  substrate  utiliza- 
tion rate  revealed  that  low  levels  of  DO  elevated 
the  growth  yield  of  ammonia  oxidizers  by  double. 
This  high  growth  yield  compensated  the  reduced 
specific  substrate  utilization  rate  at  low  levels  of 
DO.  Kinetic  analysis  showed  that  the  maximum 
specific  growth  rate  value  was  not  significantly 
changed  by  low  DO  because  of  the  elevated 
growth  yield.  Growth  yield  of  nitrite  oxidizers  was 
not  increased  by  low  DO.  Nitrite  oxidation  was 
strongly  inhibited  by  0.5  mg/L  of  DO,  and  accu- 
mulated nitrite  reached  almost  60  mg/L.  The  satu- 
ration constant  in  terms  of  DO,  estimated  based  on 
specific  substrate  utilization  rate,  was  0.32  mg/L 
for  ammonia  oxidation,  while  this  value  for  nitrite 
oxidation  could  not  be  obtained.  The  interacting 
effect  of  low  DO  and  organic  loading  was  exam- 
ined by  adding  glucose  to  the  substrate.  The  inhibi- 
tory effect  on  ammonia  oxidation  by  organic  load- 
ing through  heterotrophic  activity  was  enhanced 
by  low  DO.  The  results  suggest  that  the  value  for 
the  saturation  constant  for  DO  in  a  system  with 
organic  loading  is  larger  than  the  above  value 
which  was  estimated  in  a  system  without  organic 
loading.  Simultaneous  nitrification  and  denitrifica- 
tion  took  place  to  some  extent  when  glucose  was 
fed  at  low  DO.  (Author's  abstract) 
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SULPHIDE  REMOVAL  FROM  ANAEROBIC 
WASTE  TREATMENT  EFFLUENT  OF  A  PA- 
PERMILL. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

C.  J.  N.  Buisman,  and  G.  Lettinga. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  313- 

319,  March  1990.  7  fig,  3  tab,  9  ref. 

Descriptors:  'Anaerobic  digestion,  'Industrial 
wastes,  'Pulp  and  paper  industry,  'Sulfide  remov- 
al, 'Sulfides,  'Wastewater  treatment,  Biorotor  re- 
actors, Clogging,  Hydraulic  retention  time,  Poly- 
urethane  sheets,  Rasschig  rings,  Rotation  speed, 
Upflow  reactors. 

A  laboratory-scale  (20  L)  upflow  reactor  and  a 
laboratory-scale  (6  L)  biorotor  reactor,  which  had 


been  previously  tested  using  composite 
wastewaters,  were  investigated  for  their  suitability 
for  sulfide  removal  from  anaerobically  treated  pa- 
permill  wastewater.  Upon  treating  this  wastewater, 
clogging  problems  occurred  in  the  upflow  reactor 
with  all  types  of  carrier  material,  and  in  the  bioro- 
tor only  with  polyurethane  sheets.  These  problems 
did  not  occur  with  synthetic  wastewater  without 
organic  compounds  using  the  same  reactor.  Due  to 
these  problems  it  was  concluded  that  the  upflow 
reactor,  at  least  in  the  configuration  investigated, 
was  not  suitable  for  this  type  of  wastewater.  In  the 
biorotor  reactor  sulfur  reduction  and  clogging 
could  be  prevented  by  using  Rasschig  rings  as 
carrier  material  at  a  rotation  speed  of  46  rpm.  In 
this  configuration  of  the  biorotor  reactor  a  sulfide 
removal  rate  of  620  mg/L/hr  was  found  at  a 
hydraulic  retention  time  of  1 3  min  with  a  removal 
efficiency  of  95%.  At  lower  rotation  speeds  the 
removal  efficiency  deteriorated  seriously.  Using 
polyurethane  sheets  or  particles  instead  of  the 
Rasschig  rings  the  removal  efficiency  also  de- 
creased in  the  biorotor  reactor.  (Author's  abstract) 
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SORPTION  EQUILD3RIA  FOR  TRICHLOR- 
OETHENE  ON  ALGAE. 

Advanced    Environmental    Control    Technology 

Research  Center,  Urbana,  IL. 

B.  F.  Smets,  and  B.  E.  Rittmann. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  355- 

360,  March  1990.  1  fig,  2  tab,  43  ref. 

Descriptors:  'Algae,  'Bioaccumulation,  'Biologi- 
cal treatment,  'Trichloroethene,  'Wastewater 
treatment,  Biotransformation,  Solvents,  Sorption, 
Stabilization  lagoons. 

The  sorption  of  chlorinated  solvents  by  algae  can 
remove  the  solvents  from  natural  waters  and 
wastewaters  treated  in  stabilization  lagoons  and 
other  phototrophically  active  treatment  processes. 
The  equilibrium  sorption  of  14C-labeled  trichlor- 
oethene (TCE)  to  three  species  of  algae-Chlorella 
vulgaris,  Scenedesmus  quadricauda  and  Selenas- 
trum  capricornutum~was  studied  in  batch  reactors 
in  which  no  biotransformations  occurred.  The 
sorption  density  was  nonlinear  with  respect  to 
equilibrium  TCE  concentration.  The  Freundlich 
isotherm  successfully  described  the  sorption  equi- 
libria. Thus,  the  apparent  bioconcentration  factor 
(BCF)  increased  with  increasing  TCE  concentra- 
tions. Empirical  correlations  that  predict  the  BCF 
as  a  function  of  the  compound's  octanol-water 
partition  coefficient  gave  BCF  values  about  one 
order  of  magnitude  lower  than  shown  by  these 
experiments  with  algae.  The  content  and  distribu- 
tion of  lipids  within  the  algae  appear  to  cause 
substantially  greater  sorption  by  algae  than  by 
other  forms  of  organic  solids.  (Author's  abstract) 
W90-07919 


Montpellier  first  without  addition  of  any  destabiliz- 
ing agent,  i.e.  autoflocculation,  and  then  with  the 
addition  of  ferric  chloride.  A  sand  fluidized  bed 
allows  60%  abatement  of  turbidity  and  is  therefore 
close  to  the  performance  of  the  homogeneous  floc- 
culators  with  less  favorable  energetic  conditions, 
the  210/sec  velocity  gradient  being  eight  times 
greater.  A  resin-particles  fluidized  bed,  which  pro- 
vides better  energetic  conditions  (G  =  70/sec), 
allows  70%  abatement  to  be  reached.  The  best 
chemical  destabilizing  performances  are  obtained 
with  the  resin-particles  fluidized  bed,  where  95% 
efficiency  is  reached  with  a  requirement  of  80  mg/ 
L  of  ferric  chloride  instead  of  150  mg/L  needed  in 
the  homogeneous  flocculators.  The  fluidized  floc- 
culator  allows,  therefore,  a  dramatic  reduction  of 
the  residual  sludge  (leading,  to  significant  savings 
in  the  operational  costs).  Plots  of  efficiency  vs  G 
and  Ca  are  similar  to  the  autoflocculation  plots. 
The  autoflocculated  sludge  can  compare  with  a 
primary  sludge  but  its  better  settling  velocity  could 
intensify  the  sludge  treatment.  Thus,  the  autofloc- 
culation of  urban  wastewater  in  a  fluidized  bed 
shows  better  pollution  abatement,  i.e.  60-70%  of 
inlet  turbidity  with  a  total  mean  residence  time  of 
less  than  15  min.  The  efficiency  reaches  90%  with 
prior  chemical  destabilization,  the  flocculent  con- 
centration being,  however,  reduced  by  half  of  the 
requirement  in  classical  devices.  (Author's  ab- 
stract) 
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GAS-SOLID-LIQUID  SEPARATOR  IN  ANAER- 
OBIC TREATMENT  OF  WASTEWATER. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

S.  J.  Hashemian,  and  A.  James. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  381- 

382,  March  1990.  4  tab,  6  ref. 

Descriptors:  'Anaerobic  digestion,  'Gas/solid/ 
liquid  separation,  'Wastewater  treatment,  Char- 
coal filters,  Sludge  bed  reactors. 

Gas-solid-liquid  separation  is  one  of  the  most  im- 
portant parts  of  the  upflow  anaerobic  sludge  blan- 
ket treatment  plant.  Two  sludge  bed  reactors  were 
constructed  from  PVC  tubes  100  cm  long  with  an 
internal  diameter  of  155  mm,  and  a  volume  of 
approximately  17  L.  The  separator  occupied  16- 
25%  of  the  reactor  volume  and  any  blockage  in 
gas  separator  compartment  can  cause  failure  in 
solid  separation.  A  layer  of  floating  charcoal  is  an 
appropriate  and  inexpensive  alternative  separator 
and  has  been  successfully  tested  in  this  study. 
(Author's  abstract) 
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FLOCCULATION  IN  A  FLUIDIZED  BED  (FLO- 
CULATION  EN  LIT  FLUIDISE). 

Montpellier-2  Univ.  (France).  Inst,  des  Sciences  de 
l'lngenieur. 

J.  Coma,  A.  Jabbouri,  A.  Grasmick,  and  S. 
Elmaleh. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  361- 
366,  March  1990.  7  fig,  5  tab,  7  ref.  English  summa- 
ry- 
Descriptors:  'Flocculation,  'Fluidized  bed  proc- 
ess, 'Primary  wastewater  treatment,  'Wastewater 
treatment,  Chemical  destabilization,  Efficiency, 
Energy,  Settling  velocity,  Turbidity. 

The  turbidity  abatement  in  a  fluidized  bed  fol- 
lowed by  a  multitubular  settler  and  the  turbidity 
abatement  attained  by  two  homogeneous  floccula- 
tors, i.e.  a  jar-test  and  a  floc-test,  operated  in 
identical  energetic  conditions  are  compared.  The 
energy  dissipation  is  quantified  using  the  classical 
velocity  gradient,  G,  and  the  Camp  number  (Ca). 
Velocity  gradient  and  Camp  number  are  calculated 
with  the  torque  in  the  jar-test,  with  the  pressure 
drop  in  the  floc-test  and  with  the  equation  pro- 
posed by  Coma  in  the  fluidized  bed.  These  rela- 
tionships show  that  the  parameters  G  and  Ca  can 
be  predicted  for  given  operational  conditions.  The 
units  were  operated  using  the  urban  wastewater  of 


OPTIMIZATION  OF  NUMBER  OF  CELLS 
FOR  MINIMUM  LAND  REQUIREMENT  IN  A 
SERIES  REACTOR. 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Physics. 
S.  K.  Sharma. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  395- 
397,  March  1990.  3  fig,  6  ref. 

Descriptors:  'Stabilization  ponds,  'Wastewater  re- 
actors, 'Wastewater  treatment,  Land  requirements, 
Series  reactors,  Surface  area  requirements. 

Optimization  of  the  number  of  cells  in  a  series 
reactor  was  considered  from  the  point  of  view  of 
minimization  of  land  requirement  in  waste  stabili- 
zation pond  systems.  A  formula  is  presented  which 
gives  the  surface  area  requirement  of  a  series  reac- 
tor in  terms  of  the  surface  area  requirement  of  a 
single  pond  system,  for  the  same  pond  perform- 
ance. Numerical  estimates  have  been  presented.  A 
large  and  most  significant  gain  in  terms  of  area 
requirement  occurs  in  going  from  1  cell  to  2  cell 
series.  Analysis  of  examples  considered  indicates 
that  while  for  a  small  maturation  unit  a  value  for 
number  of  cells  (n)  =  3  or  4  may  be  optimal,  the 
desired  value  of  n  for  larger  systems  may  be  n  =  4 
or  5.  (Author's  abstract) 
W90-07926 
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liMI 


REVIEW  OF  TREATMENT  PROCESS  OP- 
TIONS TO  MEET  THE  EC  SLUDGE  DIREC- 
TIVE. 

Water    Research    Centre,     Swindon    (England). 
Swindon  Engineering  Centre. 
A.  M.  Bruce,  E.  B.  Pike,  and  W.  J.  Fisher. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  1,  p  1- 
13,  February  1990.  5  fig,  3  tab,  21  ref,  append. 

Descriptors:  *Pathogens,  'Public  health,  *Sludge 
treatment,  'Sludge  utilization,  'Wastewater  treat- 
ment, Agriculture,  Economic  aspects,  Economic 
evaluation,  European  Commission  Directive,  Fer- 
mentation, Salmonellosis,  Tapeworm,  United 
Kingdom  National  Code  of  Practice. 

New  United  Kingdom  (UK)  regulations  from  June 
1989  will  enforce  the  provisions  of  a  European 
Commission  (EC)  Directive  on  the  use  of  sewage 
sludge  in  agriculture.  Among  the  requirements  is 
one  that  sludge  should  be  treated  before  surface 
application  to  farmland.  Treatment  is  needed  to 
reduce  'significantly'  both  the  fermentability  of 
sludge  and  the  health  hazards  resulting  from  its  use 
on  farms.  In  the  UK,  the  health  risks  associated 
with  sludge  are  principally  beef  tapeworm  (Taenia 
saginata  and  cysticercosis)  and  salmonellosis.  Re- 
search on  the  effects  of  various  treatment  processes 
on  pathogens  has  shown  the  conditions  required  to 
produce  a  90%  reduction  of  Taenia  saginata  and 
Salmonellae.  This  information  has  been  used  as  a 
basis  for  describing  a  list  of  'effective'  treatment 
processes  and  process  conditions,  as  given  in  a  new 
UK  National  Code  of  Practice  on  the  use  of  sludge 
in  agriculture.  The  uprating  of  existing  treatment 
plant,  or  provision  of  new  plant,  to  meet  the  Code 
of  Practice  recommendations  could  involve  signifi- 
cant costs.  A  comparison  of  the  economics  of  each 
of  the  'effective'  treatment  processes  for  different 
population  sizes  shows  a  fairly  wide  range  of  net 
present  costs.  In  general,  increased  sludge  quality 
means  increased  costs.  (Author's  abstract) 
W90-07927 


ON-SITE  TREATMENT  OF  LEACHATES 
FROM  LANDFILLED  WASTES. 

Aspinwall  and  Co.,  Shrewsbury  (England). 
H.  D.  Robinson. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  1,  p  78- 
89,  February  1990.  1 1  fig,  3  tab,  10  ref. 

Descriptors:  'Landfills,  'Leachates,  'Wastewater 
lagoons,  'Wastewater  treatment,  Aerobic  diges- 
tion, Ammonia,  Fate  of  pollutants,  Nitrification, 
Reeds. 

The  large  accumulation  of  putrescible  materials 
which  comprise  a  modern  landfill  have  potential  to 
generate  quantities  of  highly-polluting  leachate  as 
they  decompose  anaerobically  over  many  years. 
Operators  must  control  and  manage  such  leachates 
if  severe  environmental  impacts  are  to  be  avoided. 
Progress  has  been  made  in  the  development  of 
simple,  automatic,  robust  and  reliable  systems  as 
full-scale  plants  have  been  installed  at  English 
landfills  during  the  last  decade,  with  the  assistance 
of  the  Department  of  the  Environment  funding  to 
allow  detailed  monitoring  of  particular  schemes.  A 
leachate  control  facility  was  installed  at  one  site, 
Sands  Farm,  to  overcome  a  particularly  difficult 
leachate  problem,  where  high  ammonia  concentra- 
tions had  posed  a  threat  to  local  watercourses. 
Since  January  1986,  all  leachate  has  been  treated  as 
it  has  arisen.  An  experimental-scale  gravel  reed- 
bed  system  has  just  been  constructed  at  the  site  to 
treat  33%  more  of  the  plant's  effluent  load.  The 
intention  is  to  produce  a  final  effluent  which  could 
be  discharged  directly  into  a  surface  watercourse. 
(Brunone-PTT) 
W90-07936 


engineering,  Economic  factors,  Filter  fabric, 
Groundwater,  New  Jersey,  Shore  boxes,  Soil  stabi- 
lization. 

The  municipal  engineer  is  often  required  to  con- 
struct small  sewer  projects  under  various  condi- 
tions. Quicksand  encountered  during  pipe  laying 
can  easily  double  or  triple  costs  and  create  serious 
budget  problems.  On  two  recent  sewer  replace- 
ment projects  in  North  Plainfield,  New  Jersey, 
rafting  of  quicksand  was  economically  accom- 
plished using  non-woven  filter  fabric  and  careful 
construction  procedures.  Tight  sheeting  and  well 
points  are  the  best  method  of  handling  quicksand, 
but  their  high  costs  for  small  projects  are  difficult 
to  justify.  Pipe  laying  requires  that  stabilization  is 
necessary  only  long  enough  to  install  pipe  and 
backfill.  When  groundwater  has  returned  to  its 
original  level,  the  foundation  is  secure.  In  the 
North  Plainfield  projects,  non-woven  filter  fabric 
installed  over  quicksand  and  held  down  with  clean 
stone  provided  the  stability  necessary  for  pipe 
laying,  left  sufficient  voids  to  de-water  by  ordinary 
pumping,  and  allowed  use  of  stone  in  an  economi- 
cal depth.  Shore  boxes  were  set  above  the  pipes  to 
allow  access  to  house  service  connections.  Skillful 
maneuvering  of  the  shore  box  and  road  plates, 
combined  with  rapid  pipe  placement  and  back- 
filling, produced  excellent  results.  (Brunone-PTT) 
W90-07945 


RENOVATING  THE  PUBLIC  LABORATORY. 

Laboratory  Consultants,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-07946 


MANURE  MANAGEMENT  AND  POLLUTION 
PREVENTION. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
T.  M.  Younos. 

Water  Environment  &  Technology,  Vol.  2,  No.  3, 
p  54-57,  March  1990.  4  fig. 

Descriptors:  'Animal  wastes,  'Manure,  'Waste 
management,  'Waste  treatment,  'Water  pollution 
control,  Aerobic  stabilization,  Anaerobic  lagoons, 
Animal  confinement  systems,  Animal  production, 
Aquaculture,  Dehydration,  Ensilage,  Integrated 
manure  management,  Oxidation  ditches,  Waste  re- 
covery. 

In  this  century,  crop  and  animal  production  units 
have  been  separated,  with  a  shift  from  pasture 
production  to  intensive  animal  confinement  sys- 
tems and  regional  centralization  of  livestock  pro- 
duction systems.  This  shift  has  resulted  in  enor- 
mous increases  in  highly  concentrated  manure 
loads  and  increased  demand  for  the  design  and 
construction  of  more  effective  animal  waste  treat- 
ment systems.  Many  livestock  operation  systems 
adopted  anaerobic  lagoons  to  treat  animal  waste. 
Several  aerobic  processes  have  also  been  applied  to 
animal  waste  treatment.  Oxidation  ditches  are  the 
most  widely  used  system  in  confined  animal  pro- 
duction facilities.  The  concept  of  waste  manage- 
ment has  also  been  extended  to  manure  processing 
for  refeeding  to  livestock.  Manure  processing 
methods  include  dehydration,  aerobic  stabilization, 
ensilage,  and  chemical  treatment.  Culturing  of  fish 
and  aquatic  plants  for  waste  treatment  recently  has 
received  renewed  attention.  By  using  animal 
manure  as  a  nutrient  source  for  aquaculture  sys- 
tems, resource  recovery  as  well  as  waste  treatment 
can  be  achieved.  In  the  coming  decades,  research 
should  focus  on  developing  an  integrated  manure 
management  system,  incorporating  several  waste 
management  techniques  within  an  integrated  crop- 
animal  system.  (Brunone-PTT) 
W90-07953 


•Wastewater  treatment,  Activated  sludge,  Domes- 
tic wastewater,  Industrial  wastewater,  Trickling 
filters. 

Since  modifying  its  treatment  system  to  adjust  to 
sharply  different  seasonal  needs,  Salem,  Oregon's 
Willow  Lake  Wastewater  Treatment  Plant  is  reap- 
ing substantial  energy  savings  and  producing  its 
best-quality  effluent  ever.  For  most  of  the  year, 
Willow  Lake  provides  secondary  sewage  treat- 
ment for  a  mostly  residential  population  of  130,000. 
During  the  summer-autumn  fruit  and  vegetable- 
canning  season,  the  Willow  Lake  plant  has  a  bio- 
chemical oxygen  demand  (BOD)  ranging  from  300 
to  500  milligrams/L.  In  1974,  the  plant  was  up- 
graded with  a  UNOX  process  to  operate  in  parallel 
with  existing  trickling  filters.  This  process  im- 
proved overall  plant  performance,  provided  capac- 
ity to  handle  the  high  canning-season  loads  and 
increased  the  plant's  hydraulic  capacity.  To  im- 
prove energy  efficiency  the  trickling  filters  with 
the  UNOX  basins  were  equipped  with  a  fine- 
bubble  diffused  aeration  system.  This  allowed  the 
plant  to  operate  as  a  trickling-filter  activated 
sludge  process  (TF/AS).  The  energy-intensive 
UNOX  process  is  operated  only  when  needed 
during  the  high-load  canning  season.  In  the  low- 
load  non-canning  season,  the  plant  operates  in  the 
TF/AS  mode.  The  TF/AS  process  provided  the 
highest  quality  effluent  the  plant  has  ever  had, 
with  BOD  and  suspended  solids  consistently  as 
low  as  10  and  11  milligrams/L,  respectively.  No 
major  problems  were  encountered  when  switching 
between  UNOX  and  TF/AS.  The  TF/AS  process 
will  serve  as  the  basis  for  Willow  Lake's  future 
expansion  with  construction  of  additional  high-rate 
trickling  filters  to  provide  capacity  for  TF/AS 
operation  during  all  seasons.  (Geiger-PTT) 
W90-07959 


RECIPROCAL  RECYCLING. 

Camp,  Dresser  and  McKee,  Inc.,  Clearwater,  FL. 
For  primary  bibliographic  entry  see  Field  3C. 
W90-07961 


DYNAMICALLY  FORMED  HYDROUS  ZIRCO- 
NIUM (IV)  OXIDE-POLYELECTROLYTE 
MEMBRANES:  V.  NON-HOMOGENEOUS 
POLY(ACRYLIC  ACID-COVINYL  ALCOHOL) 
MEMBRANES:  REJECTION  AND  FLUX 
PROPERTIES  AND  THE  TREATMENT  OF 
COAL  GASIFICATION  WASTE  WATER. 
Stellenbosch  Univ.  (South  Africa).  Inst,  for  Poly- 
mer Science. 

A.  J.  Van  Reenen,  and  R.  D.  Sanderson. 
Desalination  DSLNAH,  Vol.  72,  No.  3,  p  319-328, 
January  1989.  5  fig,  1  tab,  16  ref. 

Descriptors:  'Coal  wastes,  'Filtration,  'Membrane 
processes,  'Polyelectrolytes,  'Polymers, 

'Wastewater  treatment,  Coal  gasification,  Industri- 
al wastewater,  Membrane  filters,  Organic  acids, 
Phenols,  Separation  techniques. 

A  non-homogeneous  poly(acrylic  acid-covinyl  al- 
cohol) copolymer  (I)  was  synthesized.  This  copol- 
ymer was  used  as  the  polyelectrolyte  in  a  dynami- 
cally formed  hydrous  zirconium  (IV)  oxide-polye- 
lectrolyte  membrane.  The  resultant  Zr(I)  mem- 
brane gave  salt  rejection  figures  exceeding  99% 
and  flux  values  of  2500  lmd.  A  set  of  these  Zr(I) 
membranes  was  used  to  treat  a  coal  gasification 
wastewater  in  a  laboratory  experiment,  and  the 
membranes  rejected  a  wide  variety  of  constituents 
except  the  divalent  cations  present.  The  rejections 
of  phenols  and  organic  acids  were  good,  as  was  the 
rejection  of  the  hydantoins.  No  sign  of  membrane 
degradation  occurred  over  a  336  hr  period.  (Au- 
thor's abstract) 
W90-07968 


FILTER    FABRIC    CONTROLS    QUICKSAND 
DURING  SEWER  CONSTRUCTION. 

H.  A.  Lauterwald. 

Public  Works  PUWOAH,  Vol.  121,  No.  3,  p  43, 

March  1990.  1  fig. 

Descriptors:     'Construction    methods,     'Fabrics, 
•Pipelines,   'Quicksand,   'Sewers,   Backfill,   Civil 


PLANT  FOR  ALL  SEASONS. 

Willow  Lake  Wastewater  Treatment  Plant,  Salem, 

OR. 

F.  Collins,  P.  Eckley,  and  J.  Detweiler. 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  19,  No.  4,  p  48-49,  1989. 

Descriptors:      'Biochemical      oxygen      demand, 
'Energy  costs,  'Food-processing  wastes,  'Oregon, 


MODELLING  MICROALGAL  PRODUCTIVITY 
IN  A  HIGH  RATE  ALGAL  POND  BASED  ON 
WAVELENGTH  DEPENDENT  OPTICAL 
PROPERTIES. 

Amsterdam  Univ.  (Netherlands).  Lab.  voor  Micro- 
biologic 

B.  M.  A.  Kroon,  H.  A.  M.  Ketelaars,  H.  J. 
Fallowfield,  and  L.  R.  Mur. 
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Journal  of  Applied  Phycology  JAPPEL,  Vol.  1, 
No.   3,  p  247-256,    1989.    8   fig,   21   tab,   24  ref. 

Descriptors:  *Algae,  *Animal  wastes,  •Biological 
wastewater  treatment,  'Mathematical  models, 
•Productivity,  *Waste  treatment,  'Wastewater 
treatment,  Aerobic  treatment,  Biomass,  Optical 
properties,  Photosynthesis,  Pond  management,  Re- 
tention time,  Simulation  analysis,  The  Netherlands, 
Water  depth,  Water  pollution  prevention,  Wave- 
lengths. 

The  disposal  of  agricultural  waste  from  pig  pro- 
duction is  a  significant  problem  in  The  Netherlands 
because  of  the  limited  area  of  land  available  for 
disposal.  Aerobic  treatment,  while  lowering  the 
organic  content,  still  results  in  an  effluent  rich  in 
nitrogen  and  phosphorus.  Controlled  growth  of 
algae  in  a  High  Rate  Algal  Pond  (HRAP)-an 
outdoor  well-mixed  open  continuous  culture 
system-may  be  one  method  by  which  further  re- 
moval of  N  and  P  can  be  achieved  through  incor- 
poration into  algal  biomass,  reducing  the  potential 
for  environmental  effects  like  eutrophication  of 
open  water.  A  model  is  presented  to  predict  algal 
biomass  concentration  and  productivity  in  an 
HRAP  at  all  possible  combinations  of  incident 
photon  flux  density  (PFD),  pond  depth  and  hy- 
draulic retention  time  (HRT).  The  total  extinction 
coefficient  kt  and  the  absorption  coefficient  ka  of 
algal  biomass  were  measured  at  1  nm  intervals. 
The  kt  values  were  used  to  calculate  the  underwat- 
er light  climate,  which  included  the  spectral  nar- 
rowing of  the  photon  flux  density  with  increasing 
depth.  The  number  of  quanta  absorbed  (QA)  from 
the  photosynthetic  available  radiation  (PAR)  was 
calculated  using  the  kaAt  ratio  and  incident  PFD 
at  1  mn  intervals.  Algal  oxygen  production  is 
related  to  QA  by  the  quantum  requirement  (QR), 
which  was  determined  from  ka  and  the  slope  of  the 
photosynthesis  vs.  irradiance  curve.  Based  on  this 
calculation  a  new  concept  is  proposed:  the  com- 
pensating absorption  rate,  which  represents  the 
rate  of  photon  absorption  necessary  to  balance 
oxygen  consumption  processes.  The  model  calcu- 
lated productivities  using  literature  data  on  HRT, 
pond  depth  and  incident  PFD  that  compared  well 
with  the  actual  measured  productivities.  To 
achieve  optimal  HRAP  productivities  under  fluc- 
tuating climatological  conditions,  a  pond  manage- 
ment strategy  based  on  model  simulations  is  pro- 
posed. (Sand-PTT) 
W90-O8001 


REACTION  OF  ORGANIC  NITROGEN  COM- 
POUNDS WITH  CHLORINE  AND  CHLORINE 
DIOXIDE. 

Howard  Univ.,  Washington,  DC.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
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BIODEGRADATION  OF  AZO  DYES  IN  MUL- 
TISTAGE ROTATING  BIOLOGICAL  CONTAC- 
TOR IMMOBILIZED  BY  ASSIMILATING 
BACTERIA. 

Gifu  Univ.  (Japan).  Dept.  of  Chemistry. 

T.  Ogawa,  and  C.  Yatome. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  4,  p  561-566, 

April  1990.  4  fig,  2  tab,  15  ref. 

Descriptors:  *Azo  dyes,  *Bacteria,  ^Biological 
wastewater  treatment,  *Dye  industry  wastes, 
•Dyes,  'Wastewater  treatment,  Activated  sludge 
process,  Adsorption,  Benzenes,  Biodegradation, 
Coagulation  process,  Dissolved  air  flotation  proc- 


Wastewaters  from  dyeing  and  finishing  processes 
contain  a  large  amount  of  organic  substances  such 
as  thickening  agents,  as  well  as  dyes.  The  activated 
sludge  process  has  been  frequently  applied  to  the 
removal  of  organic  substances.  Most  plants  utilize 
a  combined  process  of  the  activated  sludge  process 
for  various  organic  substances  and  a  coagulation  or 
dissolved  air  flotation  process  for  the  dye.  The  azo 
dye  assimilating  bacteria  (Pseudomonas  cepacia) 
may  be  able  to  remove  both  the  organic  substances 
and  the  dye  in  a  single  process.  Model  wastewater 
was  treated  by  a  rotating  biological  contactor  with 


a  disk  on  which  Pseudomonas  cepacia  UNA  was 
immobilized  with  kappa-carrageenan  gel.  The  rate 
of  elimination  of  p-aminoazobenzene  was  almost 
constant  after  approximately  100  hours  because  the 
elimination  ability  was  kept  stable.  The  retention 
time  in  the  wastewater  treatment  was  kept  short  so 
that  larger  amounts  of  water  could  be  treated.  The 
elimination  of  the  p-aminoazobenzene  was  attrib- 
uted to  either  the  adsorption  on  the  gel  or  the 
biodegradation.  Poorer  nutrient  concentration  and 
quality  of  the  wastewater  produced  higher  degra- 
dation rate  constants.  It  may  be  possible  to  keep 
both  the  growth  of  the  microbe  and  the  degrada- 
tion of  the  dye  high  by  periodically  changing  the 
solution  path  in  the  wastewater  treatment  plant. 
(Brunone-PTT) 
W90-08023 


NOVEL  2500  GPD  S-EFFECTS  WIPED-FILM 
ROTATING-DISK  VAPOR-COMPRESSION 
MODULE:  PRELIMINARY  RESULTS. 

Tleimat  and  Associates,  Alamo,  CA. 

For  primary  bibliographic  entry  see  Field  3C. 

W90-08055 


INDUSTRIAL  WATER  POLLUTION  CON- 
TROL. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
ronmental and  Water  Resources  Engineering. 
W.  W.  Eckenfelder. 
McGraw-Hill  Book  Co.,  New  York.   1989.  400p. 

Descriptors:  *Biological  wastewater  treatment, 
•Industrial  wastewater,  'Wastewater  treatment, 
•Water  pollution  control,  Adsorption,  Case  stud- 
ies, Ion  exchange,  Primary  wastewater  treatment, 
Regulations,  Secondary  wastewater  treatment, 
Sludge  digestion,  Sludge  disposal,  Tertiary 
wastewater  treatment,  Waste  recovery,  Water 
reuse. 

This  book  covers  industrial  wastewater  treatment 
from  an  initial  characterization  of  its  sources  and 
properties  through  the  sludge  handling  and  dispos- 
al. Pre-  and  primary  treatment  methods  discussed 
are  equalization,  neutralization,  sedimentation,  oil 
separation,  and  flotation.  Coagulation  and  precipi- 
tation including  heavy  metals  removal  are  consid- 
ered. Aeration  mechanisms  and  equipment  are  de- 
scribed as  is  air  stripping  of  volatile  organics. 
Other  topics  discussed  include  biological  oxidation, 
biological  wastewater  treatment  processes  (la- 
goons, aerated  lagoons,  activated  sludge,  trickling 
filtration,  rotating  biological  contactors,  and  anaer- 
obic decomposition);  adsorption,  properties  of  acti- 
vated carbon,  and  the  PACT  (powdered  activated 
carbon)  process;  ion  exchange;  and  chemical  oxida- 
tion. Miscellaneous  treatment  processes  covered 
are  land  treatment,  deep-well  disposal,  membrane 
processes,  phosphorus  removal.and  filtration.  (Au- 
thor's abstract) 
W90-08137 


BIOTREATMENT  OF  AGRICULTURAL 
WASTEWATER. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  176p. 
Edited  by  Mark  E.  Huntley. 

Descriptors:  'Agricultural  runoff,  'Agricultural 
wastes,  'Biological  wastewater  treatment,  'Sym- 
posium, 'Wastewater  treatment,  Agricultural 
chemicals,  Algae,  Bacteria,  Biological  treatment, 
Biotechnology,  Economic  aspects. 

This  book  is  based  on  a  symposium  held  in  Lake 
Arrowhead,  California  in  1986,  supported  by  a 
coalition  of  federal,  state,  and  local  agencies.  It  is  a 
synopsis  of  topics  covered  by  world  renowned 
experts  on  the  biology  and  aquaculture  of  algae 
and  bacteria  and  on  the  engineering  of  industrial 
scale  systems  for  biological  wastewater  treatment. 
Economists  also  gathered  at  the  symposium  to 
evaluate  historically  proven  systems.  Chapter  titles 
are:  subsurface  agricultural  drainage  in  California's 
San  Joaquin  Valley;  deciding  on  a  treatment  alter- 
native; current  options  in  treatment  of  agricultural 
drainage  wastewater;  biotechnology  in  environ- 
mental engineering;  modern  biological  methods- 
the  role  of  biotechnology;  bacterial  decontamina- 
tion of  agricultural   wastewaters;  algae  as  ideal 


waste  removers-biochemical  pathways;  algal  cul- 
ture systems;  the  role  of  microalgae  in  removal  of 
selenate  from  subsurface  tile  drainage;  the  engi- 
neering of  microalgae  mass  cultures  for  treatment 
of  agricultural  wastewater,  with  special  emphasis 
on  selenium  removal  from  drainage  waters;  is  there 
an  'Uncertainty  Principle'  in  microbial  waste  treat- 
ment; and  biological  treatment~an  entrepreneurial 
opportunity.  (See  W90-08142  thru  W90-08152) 
(Lantz-PTT) 
W90-08141 
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TIVE. 
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CURRENT  OPTIONS  IN  TREATMENT  OF  AG- 
RICULTURAL DRAINAGE  WASTEWATER. 

San  Joaquin  Valley  Drainage  Program,  Sacramen- 
to, CA. 
E.  W.  Lee. 

IN:  Biotreatment  of  Agricultural  Wastewater. 
CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  33- 
45,  3  fig,  4  tab,  33  ref. 
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The  treatment  of  agricultural  drainage  is  a  technol- 
ogy research  and  development  issue.  In  the  San 
Joaquin  Valley  of  California,  emphasis  was  shifted 
in  the  1960s  from  traditional  concerns  with  salinity 
to  include  the  broader  issues  of  eutrophication  and 
contamination  by  pesticides.  Recent  discoveries  of 
dead  and  deformed  birds  at  Kesterson  Reservoir,  a 
receiving  basin  for  agricultural  drainage  in  the 
central  San  Joaquin  Valley,  have  focused  attention 
on  toxic  trace  elements,  particularly  selenium.  A 
comprehensive  plan  is  currently  under  develop- 
ment for  the  management  of  agricultural  drainage 
in  the  San  Joaquin  Valley.  The  San  Joaquin  Valley 
Drainage  Program  (SJVDP),  a  state  and  federal 
interagency  program,  is  developing  the  manage- 
ment plan.  Current  studies  in  the  San  Joaquin 
Valley  are  focused  on  salinity  and  selenium,  since 
these  two  substances  present  the  most  difficult 
technological  challenge.  Boron  and  other  trace 
elements  have  been  identified  by  the  State  Water 
Resources  Control  Board  for  regulatory  action, 
and  other  trace  elements  have  been  identified  as 
cause  for  concern.  At  this  stage  of  the  program,  an 
effective  technology  has  not  been  developed  to 
determine  the  feasibility  for  salt  and  selenium  re- 
duction, although  several  promising  processes  are 
under  evaluation.  The  technologies  selected  for  the 
treatment  of  agricultural  drainage  water  for  salt 
and  selenium  removal  can  be  broadly  categorized 
into  five  basic  systems:  desalination,  biological, 
chemical  precipitation,  adsorption,  and  electro- 
chemical. Each  of  these  is  briefly  described  and 
evaluated,  on  both  an  economic  and  performance 
basis,  in  this  chapter.  There  are  other  options  with 
some  degree  of  promise  that  have  been  under 
review,  but  which  have  not  been  followed  up  with 
detailed  studies  to  date.  These  include  the  use  of 
aquatic  plants,  aquaculture  (fishery  and  shellfish), 
and  silviculture  systems,  all  of  which  are  primarily 
for  the  disposal  and  reuse  of  drainage  waters,  al- 
though treatment  by  biological  uptake  and  removal 
is  inherent  in  these  processes.  (See  also  W90-08141) 
(Lantz-PTT) 
W90-08144 


BIOTECHNOLOGY     IN     ENVIRONMENTAL 
ENGINEERING. 
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Civil  Engineering. 
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One  of  the  principal  tasks  of  the  environmental 
engineering  profession  (formerly  sanitary  engineer- 
ing) is  the  treatment  of  liquid,  semiliquid,  and  solid 
organic  wastes  of  municipal,  agricultural,  and  in- 
dustrial origin.  Biological  treatment  using  bioen- 
gineering  processes  (hence,  biotechnological  meth- 
ods) has  been  established  as  the  most  efficient  and 
economical  way  to  remove  organic  compounds 
once  a  biological  metabolic  pathway  exists.  Since 
the  early  1970s  there  has  been  an  upsurge  of  so- 
phisticated and  efficient  biological  processes, 
backed  by  process  kinetics,  contemporary  biotech- 
nological reactor  design,  and  better  process  con- 
trol. In  the  treatment  of  wastes,  environmental 
engineering  biotechnology  (EEB)  has  used  almost 
every  type  of  process  bioengineered  in  a  microor- 
ganism that  'classical'  fermentation  biotechnology 
(CFB)  ever  used.  These  processes  include:  (1)  aer- 
obic fermentation;  (2)  anaerobic  fermentation;  (3) 
anoxic  processes;  (4)  alcohol  fermentation  of  mu- 
nicipal and  agricultural  solid  wastes;  and  (5)  mi- 
croalgal  biomass  processes.  The  differences  be- 
tween EEB  and  CFB  are  discussed  with  respect  to 
substrate  (biochemical  oxygen  demand,  chemical 
oxygen  demand,  and  total  organic  carbon);  sub- 
strate concentration  and  process  kinetics;  biomass; 
and  size,  flow  and  process  control.  Since  the  intro- 
duction of  biological  wastewater  treatment,  EEB 
has  been  questing  for  a  'superbug'  which  will 
either  markedly  increase  process  efficiency  or  de- 
grade and  remove  difficult-to-treat  compounds.  Se- 
lection, adaptation,  acclimatization,  and  even  in- 
duced mutation  have  been  tried,  and  vendors  have 
sold  concentrated  bacterial  cultures  of  'superbugs' 
promising  astonishing  results.  On  at  least  two  occa- 
sions, the  fate  of  such  labeled  'superbugs'  was 
followed  in  field-scale  biological  reactors,  only  to 
find  that  they  disappeared  within  a  week.  Genetic 
engineering,  with  its  new  advances  in  recombinant 
DNA,  gene  cloning,  and  DNA  probing,  can  be 
most  instrumental  in  the  'creation'  of  the  long- 
sought  'superbug'.  Assuming  such  a  gene-altered 
bacterium  will  be  introduced  and  tested  in  the 
laboratory,  classical  biotechnology  will  still  have 
to  determine  the  optimal  ecological  conditions  nec- 
essary for  this  organism  to  grow,  and  they  will 
have  to  find  proper  reactor  design  and  reactor 
operating  conditions  which  favor  the  new  orga- 
nism's capabilities.  (See  also  W90-08141)  (Lantz- 
PTT) 
W90-08145 


MODERN  BIOLOGICAL  METHODS:  THE 
ROLE  OF  BIOTECHNOLOGY. 

Tennessee  Univ.,  Knoxville.  Center  for  Environ- 
mental Biotechnology. 
G.  S.  Sayler,  and  J.  W.  Blackburn. 
IN:    Biotreatment    of    Agricultural    Wastewater. 
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Over  the  past  two  decades,  developments  in  re- 
combinant DNA  technology  have  promoted  a  vir- 
tual explosion  of  research  and  new  knowledge  in 
modern  molecular  biology.  The  direct  use  of 
microorganisms  and  their  capabilities  to  solve  envi- 
ronmental problems  and  for  in  situ  agricultural  and 
industrial  applications  can  be  defined  operationally 
as  environmental  biotechnology.  Applications  in- 
clude detoxification  and/or  destruction  of  pollut- 
ants and  hazardous  wastes,  improvements  in  soil 
fertility  and  crop  productivity,  biological  pest 
management,  and  restoration  and  renovation  of 
perturbed  ecosystems.  The  applications  for  molec- 
ular biology  and  recombinant  DNA  technology  in 
the  management  of  hazardous  agricultural  wastes 
and  environmental  decontamination  fall  into  three 
general  areas:  (1)  isolation  and  microbial  strain 
improvement  for  developing  microorganisms  with 
greater  capacity  for  destruction  of  hazardous 
wastes  and  environmental  contaminants;  (2)  field- 
site  evaluation  of  microbial  degradation  processes 
contributing  to  overall  contaminant  fate  predic- 


tions in  a  given  system;  and  (3)  development,  moni- 
toring, and  control  of  engineered  processes  for  the 
biological  destruction  of  hazardous  waste  and  envi- 
ronmental contaminants.  Each  of  these  areas  bene- 
fit directly  from  knowledge  and  research  tools 
made  available  by  molecular  biology.  However,  it 
is  the  area  of  strain  development  or  improvement 
which  has  received  most  of  the  popular,  if  not 
technical,  attention.  This  attention  has  been  direct- 
ed toward  research  to  develop  genetically  engi- 
neered microorganisms  with  new  or  improved  bio- 
degradative  capabilities.  While  this  is  an  important 
area  of  research  with  potentially  significant  contri- 
butions to  developing  biological  treatment  process- 
es for  difficult-to-degrade  contaminants,  molecular 
biology  knowledge  and  recombinant  DNA  tech- 
nology can  also  contribute  to  the  development  of 
nonengineered  biodegradative  microorganisms  and 
processes.  It  can  also  be  demonstrated  that  this 
same  knowledge  and  technology  will  contribute, 
with  even  greater  impact,  to  the  successful  under- 
standing and  utilization  of  microorganisms  for  haz- 
ardous waste  control.  (See  also  W90-08141) 
(Lantz-PTT) 
W90-08146 
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Idaho  Univ.,  Moscow.  Dept.  of  Bacteriology  and 
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IN:    Biotreatment    of    Agricultural    Wastewater. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  73- 

89,  9  fig,  95  ref.  PHS  Grant  ESO3270-02. 

Descriptors:  *Bacteria,  *Biodegradation,  *Farm 
wastes,  'Fate  of  pollutants,  *Reviews, 
•Wastewater  treatment,  Biological  treatment, 
Chlorinated  hydrocarbons,  Halogenated  pesticides, 
Herbicides,  Microbial  degradation,  Organic  pollut- 
ants, Phenols,  Polynuclear  aromatic  hydrocarbons, 
Pseudomonas. 

The  EPA  lists  more  than  60,000  chemicals  market- 
ed in  the  U.S.,  with  more  than  1,000  new  com- 
pounds added  to  the  list  yearly.  Many  of  these 
chemicals  are  produced  for  use  in  agriculture,  with 
water  and/or  soil  often  the  primary  final  repositor- 
ies for  these  toxic  compounds.  Microorganisms 
have  amazing  abilities  when  it  comes  to  degrada- 
tion of  organic  molecules.  Virtually  all  naturally 
produced  organic  compounds,  including  natural 
products  bearing  unusual  substituents  such  as  halo- 
gen atoms,  are  degradable  by  some  microbe  or 
consortium  of  microbes.  Some  pure  cultures  of 
bacteria  of  the  genus  Pseudomonas  can  use  more 
than  100  natural  compounds  as  sole  sources  of 
carbon  and  energy.  Fortunately,  this  catabolic  ver- 
satility extends  to  many  anthropogenic  compounds 
as  well.  Microbes  are  not  infallible,  but  they  come 
close.  This  review  article  summarizes  some  of  the 
most  recent  physiological  and  biochemical  work 
being  performed  on  the  biodegradation  of  toxic, 
anthropogenic  chemicals,  including:  chlorinated 
phenols,  haloalkanes,  nitroaromatic  molecules, 
chlorinated  biphenyls,  chlorinated  phenoxy  herbi- 
cides, chlorobenzenes,  and,  aromatic  and  polynu- 
clear aromatic  hydrocarbons.  (See  also  W90- 
08141)  (Lantz-PTT) 
W90-08147 
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Microalgae  have  often  been  considered  ideal  waste 
removers  for  sewage  effluents  because  of  their 
requirements  for  dissolved  forms  of  both  nitrogen 


and  phosphorus,  which  are  major  components  of 
wastewater.  Another  useful  characteristic  of  mi- 
croalgae is  that  they  produce  extracellular  organic 
material  which  can  then  bind  with  dissolved 
metals,  thereby  reducing  or  eliminating  metal  tox- 
icity. Microalgae  can  remove  significant  quantities 
of  carbon,  nitrogen,  and  phosphorus  from 
wastewaters.  The  biochemical  pathways  responsi- 
ble for  the  uptake  and  assimilation  of  these  ele- 
ments area  interrelated,  making  it  difficult  to  distin- 
guish pathways  which  are  specific  for  any  one 
element.  The  pathways  discussed  in  this  paper 
include:  (1)  inorganic  carbon  uptake  pathways;  (2) 
nitrogen  uptake  pathways;  and  (3)  phosphorus 
uptake  pathways.  Microalgae  also  appear  to  have 
the  capability  of  degrading,  adsorbing,  or  absorb- 
ing various  pesticides,  herbicides,  and  other  xeno- 
biotic  organic  compounds.  It  is  still  not  clear 
whether  algae  can  remove  xenobiotics  efficiently 
without  significant  deleterious  effects  on  their 
growth  capabilities,  but  the  finding  that  microalgae 
can  remove  these  sorts  of  agricultural  wastewater 
contaminants  is  clearly  important.  Further  studies, 
including  the  use  of  genetic  engineering,  may  yield 
an  algal  species  capable  of  efficient  growth  as  well 
as  significant  removal  of  organic  contaminants  in 
drain  waters.  (See  also  W90-08141)  (Lantz-PTT) 
W90-08148 
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Algae  possess  a  variety  of  physiological  and  meta- 
bolic adaptations  which  may  be  exploited  to  treat 
agricultural  drainage.  The  principal  advantage  to 
using  algae  is  that  they  can  utilize  solar  energy  and 
inorganic  nutrients  (which  are  usually  in  plentiful 
supply  in  drainage  waters)  for  growth,  whereas 
most  bacteria  require  supplemental  growth  sub- 
strates in  the  form  of  organic  compounds.  Howev- 
er, even  under  the  best  of  conditions,  algae  grow 
more  slowly  than  bacteria;  thus,  larger  culture 
volumes  may  be  required.  Open  culture  systems 
are  likely  to  be  most  effective  in  limited  circum- 
stances where,  for  example,  highly  saline  or  alka- 
line influent  waters  are  available;  only  under  these 
specialized  conditions  will  one  be  able  to  maintain 
a  single  species  in  culture.  Open  systems  have  two 
advantages:  (1)  they  are  relatively  inexpensive  to 
construct;  and  (2)  more  than  40  years  of  research 
and  practical  experience  can  be  drawn  upon  to 
guide  successful  operation.  A  major  disadvantage 
of  open  culture  systems  is  that  they  must  be 
custom  built  to  the  environment.  Closed  systems 
are  likely  to  become  increasingly  important  in  the 
treatment  of  wastewaters  due  to  their  potential  for 
containment  and  control  of  many  different  algal 
species.  They  have  already  proved  to  be  conducive 
to  higher  growth  rates,  by  a  factor  of  two  or  three, 
than  comparable  open  systems.  Strain  selection  and 
genetic  manipulation  have  the  potential  to  increase 
specified  metabolic  activities  applicable  to 
wastewater  treatment  by  additional  factors  of  up  to 
one  order  or  magnitude.  As  these  advances  occur 
and  as  more  experience  is  gained  with  the  variety 
of  culture  methodologies  (concentrated  suspen- 
sions, hyperconcentrated  suspensions,  and  immobi- 
lization), the  cost  of  constructing  and  maintaining 
closed  system  technologies  is  likely  to  converge 
with  that  of  open  systems.  (See  also  W90-08141) 
(Lantz-PTT) 
W90-08149 


ROLE  OF  MICROALGAE  IN  REMOVAL  OF 
SELENATE  FROM  SUBSURFACE  TILE 
DRAINAGE. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 
W.  J.  Oswald,  P.  H.  Chen,  M.  B.  Gerhardt,  F.  B. 


156 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


Green,  and  Y.  Nurdogan. 

IN:  Biotreatment  of  Agricultural  Wastewater. 
CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  131- 
141,  2  fig,  2  tab,  21  ref. 

Descriptors:  •Agricultural  runoff,  'Algae,  'Bio- 
logical treatment,  *Selenium,  'Wastewater  treat- 
ment, Agricultural  chemicals,  Fate  of  pollutants, 
Microalgae,  Selenate. 

Selenium  is  a  trace  nutrient  for  microalgae  and,  as 
such,  there  is  some  direct  uptake.  While  some 
algae  are  reported  to  contain  relatively  large 
amounts  of  selenium  after  growing  in  selenium- 
spiked  waters,  the  kind  of  'algae  weeds'  that  grow 
naturally  in  drainage  water  show  only  a  small 
uptake.  To  remove  all  selenium  by  direct  uptake, 
the  algae  would  need  to  contain  0.12%  selenium 
rather  than  the  0.0005%  selenium  observed  in  pre- 
vious studies.  Concentrated  waste-grown  microal- 
gal  sludge  originating  from  Richmond,  CA  sewage 
and  produced  during  methane  fermentation  has 
been  demonstrated  to  be  a  satisfactory  reducing 
material,  since  it  converts  soluble  selenate  in  drain- 
age waters  to  insoluble  forms.  Removal  in  1:1 
proportions  and  12  h  contact  time  exceeds  95% 
when  the  influent  Se  concentrations  is  near  250 
micrograms/L.  The  cost  of  microalgal  sludge  as  a 
reductant  will  mainly  depend  on  the  cost  of  ponds 
and  the  productivity  of  the  algae.  Aside  from  their 
use  a  reductant,  algae  have  a  number  of  unique 
potential  uses,  such  as  raising  the  pH  of  the  water 
in  which  they  are  growing,  and  softening  water  by 
precipitating  Ca(2+),  Mg  (2  +  ),  and  other  polyva- 
lent metals.  Since  this  does  not  require  the  addition 
of  chemicals  or  the  use  of  resins,  it  is  an  economi- 
cal way  of  removing  hardness  ions  and  heavy 
metals  that  interfere  with  reverse  osmosis  and  dis- 
tillation processes.  (W9O-08141)  (Lantz-PTT) 
W90-08150 
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Algal  mass  cultures  high-rate  ponds  (HRPs)  can  be 
used  for  the  treatment  of  various  agricultural 
wastes,  ranging  from  animal  manures  (cattle,  poul- 
try, piggeries,  dairy  cows,  etc.)  to  agro-industrial 
wastes  (pineapple  processing,  fruit  and  vegetable 
canning,  etc.)  to  slaughterhouse  and  meat-packing 
wastes  and  other  organic  wastes.  The  process 
aimed  at  the  removal  of  selenium  at  concentrations 
ranging  from  100  to  1400  (average  325)  micro- 
grams/L in  raw  subsurface  tile  agricultural  drain- 
age water  to  <  10  micrograms/L,  consists  of  the 
following  features:  (1)  the  algal  high-rate  pond 
(HRP);  (2)  the  anaerobic  digester  (AD);  (3)  the 
reduction  contact  unit  (RC);  and  (4)  the  dissolved 
air  flotation  (DAF)  unit  (combined  with  filter).  An 
annual  operating  cost  (including  investment  return) 
of  $1,110,000  (U.S.,  1987)  to  treat  10  million  gal- 
lons per  day  (MGD)  of  subsurface  tile  drainage 
waters  for  the  removal  of  selenium  to  below  10 
micrograms/L  constitutes  a  cost  of  about  $100/ 
acre-ft  of  drainage  water.  This  is  within  the  'ball 
park'  of  the  costs  which  are  feasible  to  farmers 
(probably  with  some  governmental  subsidies), 
ranging,  according  to  the  Bureau  of  Reclamation, 
between  $50  and  $100/acre-ft  (U.S.,  1987).  Econo- 
my of  scale  should  further  reduce  the  costs  when 
larger  schemes  are  built  to  remove  selenium  from 
all  the  drainage  waters  in  the  affected  area  in  the 
San  Joaquin  Valley.  The  preliminary  feasibility 
analysis  encourages  bringing  the  microalgal/anaer- 
obic  bacterial  process  to  a  demonstration-scale  fa- 
cility (possibly  with  a  0.5  MGD  flow)  which  will 
provide  more  accurate  engineering  and  cost  pa- 
rameters. (See  also  W90-08141)  (Lantz-PTT) 
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IS  THERE  AN  'UNCERTAINTY  PRINCIPLE' 
IN  MICROBIAL  WASTE  TREATMENT. 

Tennessee  Univ.,   Knoxville.   Dept.   of  Chemical 

Engineering. 

J.  W.  Blackburn. 

IN:    Biotreatment    of    Agricultural    Wastewater. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  149- 

161,  2  fig,  1  tab,  35  ref. 

Descriptors:  'Microbial  degradation,  'Quality  con- 
trol, 'Uncertainty,  'Wastewater  treatment,  Biolog- 
ical treatment,  Biological  wastewater  treatment, 
Performance  evaluation,  Technology. 

Predictions  of  the  performance  and  fate  of  chemi- 
cals in  mixed-culture  microbial  wastewater  treat- 
ment systems  have  been  notoriously  inexact.  With 
present  methods  and  experimental  protocols,  un- 
certainties in  the  structure  and  kinetics  of  processes 
in  mixed-culture  microbial  treatment  exist.  The 
uncertainties,  like  the  Heisenberg  principle  in  phys- 
ics, arise  from  the  need  to  study  a  complex,  undis- 
turbed operating  system  and  from  the  inability 
(with  present  methods)  to  accomplish  this  without 
disturbing  the  system.  The  complexity  of  the  proc- 
ess at  the  reactor,  ecological,  cellular,  and  molecu- 
lar levels  and  interactions  across  these  levels  make 
the  system-for  all  practical  purposes-indetermin- 
ant.  Unlike  the  Heisenberg  principle,  uncertainty  in 
microbial  treatment  systems  can  be  reduced  with 
the  development  and  application  of  new,  emerging 
molecular  tools  and  the  application  and  refinement 
of  systems  analysis  methods  in  conjunction  with 
the  improved  tools.  Although  considerably  greater 
effort  will  be  required  to  successfully  analyze  these 
systems  than  is  presently  being  expended  in  the 
development  of  biological  waste  treatment  proc- 
esses, improved  understanding  will  lead  to  im- 
proved predictability,  better  control  schemes  and 
operability,  and  possibly,  a  new  generation  of  ef- 
fective biochemical  treatment  and  production 
processes  based  on  controlled  mixed-culture  mi- 
crobial systems.  (See  also  W90-08141)  (Lantz- 
PTT) 
W90-08152 


SCREENING  EQUIPMENT  HANDBOOK:  FOR 
INDUSTRIAL  AND  MUNICIPAL  WATER  AND 
WASTEWATER  TREATMENT. 

T.  M.  Pankratz. 

Technomic  Publishing  Co.,  Inc.,  Lancaster,  Penn- 
sylvania. 1988.  266p. 

Descriptors:  'Handbooks,  'Hydraulic  equipment, 
•Screens,  'Wastewater  treatment  facilities,  'Water 
treatment,  Corrosion  control,  Intakes,  Physical 
treatment. 

The  'simplicity'  of  most  screens  is  deceiving,  and 
their  importance  in  overall  plant  performance  is 
usually  underestimated.  Tough  operating  require- 
ments have  resulted  in  many  recent  advances  in 
water  and  wastewater  screening  equipment,  yet 
some  successful  screen  designs  have  gone  almost 
unchanged  since  the  early  1900's.  The  selection  of 
the  best  screen  for  a  specific  application  requires 
careful  attention  and  usually  involves  the  consider- 
ation of  a  number  of  engineering  disciplines.  Me- 
chanical, civil,  hydraulic,  process,  metallurgical 
and  electrical  engineering  questions  must  be  an- 
swered before  the  'right'  decision  can  be  made. 
This  book  is  divided  into  sections  describing  the 
major  types  of  screening  equipment.  Sections  1,  2, 
and  3  deal  with  those  screens  generally  used  for 
raw  water  intakes.  Section  4  covers  screens  pri- 
marily used  in  wastewater  treatment  applications, 
although  trash  rakes  are  also  included  in  this  sec- 
tion because  of  their  similarity  to  bar  screens. 
Section  5  covers  fine  screening,  and  Section  6 
reviews  microscreening  in  both  water  and 
wastewater  applications.  Sections  7,  8,  9,  and  the 
appendixes  contain  a  variety  of  information  that 
should  be  of  general  interest,  including:  screen 
control  systems,  selection  of  materials,  and  corro- 
sion protection.  (Lantz-PTT) 
W90-08175 


HANDBOOK:    ESTIMATING    SLUDGE   MAN- 
AGEMENT COSTS. 


Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Research  and  Development. 
Technomic  Publishing  Co.,  Inc.,  Lancaster,  Penn- 
sylvania.  540p,   138  fig,   18  tab,  3  append.  EPA 
Contracts  68-03-3017  and  68-01-6621. 

Descriptors:  'Cost  analysis,  'Sludge  digestion, 
'Sludge  disposal,  'Wastewater  management, 
•Wastewater  treatment  facilities,  Economic  as- 
pects, Maintenance,  Sludge  thickening. 

This  manual  provides  preliminary  cost  estimating 
curves,  covering  both  capital  costs  and  annual 
operating  and  maintenance  (O  and  M)  costs,  for 
commonly  used  processes  in  municipal  wastewater 
sludge  treatment,  storage,  transport,  use,  or  dispos- 
al. In  addition,  annual  O  and  M  component  curves, 
which  provide  additional  user  flexibility,  are  also 
included.  Curves  are  based  on  the  cost  algorithms 
contained  in  Appendix  A.  The  processes  can  be 
readily  arranged  into  various  sludge  management 
chains  and  preliminary  costs  estimated  for  each 
sludge  management  chain  to  be  evaluated.  Costs 
presented  are  based  on  the  last  quarter  of  1984,  and 
can  be  updated  to  later  years  by  use  of  appropriate 
cost  indexes.  An  annotated  bibliography  of  select- 
ed literature  containing  sludge  management  cost 
estimating  information  is  included  in  Appendix  B. 
Appendix  C  provides  commonly  used  English  to 
metric  conversion  factors.  The  cost  curves  provid- 
ed generally  cover  a  range  up  to  100  million  gal- 
lons of  sludge  per  year,  which  is  roughly  equiva- 
lent to  a  wastewater  treatment  plant  capacity  of  at 
least  50  million  gallons  per  day  (mgd).  The  range 
selected  includes  plant  sizes  where  it  was  consid- 
ered that  supplemental  cost  information  might  be 
the  most  useful.  By  using  the  cost  curves,  the  user 
may  obtain  approximate  capital  and  annual  O  and 
M  costs  rapidly.  Where  applicable,  a  family  of 
curves  is  presented  showing  cost  differentials  as  a 
function  of  a  significant  sludge  quality  variable 
(e.g.,  sludge  suspended  solids)  or  operational  vari- 
able (e.g.,  dry  solids  application  rate).  The  cost 
estimating  algorithms,  on  the  other  hand,  present  a 
logical  series  of  calculations  for  inputting  site-spe- 
cific data  for  deriving  base  capital  and  base  annual 
operation  and  maintenance  costs.  (Author's  ab- 
stract) 
W90-08176 


STANDARD  HANDBOOK  OF  ENVIRONMEN- 
TAL ENGINEERING. 

For  primary  bibliographic   entry  see   Field   5G. 
W90-08177 


WASTEWATER  DISPOSAL. 

Post,  Buckley,  Schuh  and  Jernigan,  Inc.,  Atlanta, 
GA. 

R.  A.  Corbitt. 

IN:  Standard  Handbook  of  Environmental  Engi- 
neering. McGraw-Hill  Publishing  Co.,  New  York, 
New  York.  1990.  p  485-758,  135  fig,  148  tab,  94  ref. 

Descriptors:  *Biological  wastewater  treatment, 
•Chemical  treatment,  'Wastewater  disposal, 
'Wastewater  treatment  facilities,  Biological  treat- 
ment, Land  disposal,  Physical  treatment,  Sludge 
treatment. 

The  process  of  water  pollution  control  begins  with 
an  understanding  of  the  source  and  effect  of 
wastewater  pollutants.  The  next  step  is  to  sample 
and  analyze  the  pollutant  source(s).  This  character- 
ization is  then  interpreted  to  forecast  treatment 
facility  needs.  The  features  of  the  existing  and 
proposed  collection  system  must  also  be  consid- 
ered. Wastewater  treatment  plants  are  designed  to 
convert  untreated  liquid  wastes  into  an  acceptable 
final  effluent  and  to  dispose  of  solids  removed  from 
the  process.  In  most  cases,  treatment  is  required  for 
suspended  solids  and  for  dissolved  organics.  Spe- 
cial processes  may  be  necessary  to  achieve  remov- 
al of  a  specific  pollutant,  such  as  phosphorus  or 
heavy  metals.  Wastewater  treatment  processes  dis- 
cussed in  this  chapter  are:  suspended  solids  treat- 
ment, aerobic  treatment,  anaerobic  digestion,  bio- 
logical treatment,  land  disposal,  chemical  treat- 
ment, physical  treatment,  sludge  treatment,  and 
wastewater  treatment  facilities.  Typically,  the  re- 
quired treatment  processes  produce  sludges  requir- 
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ing  separate  handling.  Wastewater  disposal  is 
highly  regulated  and  requires  good  cooperation 
between  the  owner,  designer,  and  regulatory  agen- 
cies. In  addition,  theory  and  practice  must  be  bal- 
anced to  provide  a  cost-effective  and  operable 
wastewater  collection,  treatment,  and  disposal 
system.  (See  also  W90-08177)  (Lantz-PTT) 
W90-08182 


STORMWATER  MANAGEMENT. 

Browne  (F.X.)  Associates,  Inc.,  Lansdale,  PA. 
F.  X.  Browne. 

IN:  Standard  Handbook  of  Environmental  Engi- 
neering. McGraw-Hill  Publishing  Co.,  New  York, 
New  York.  1990.  p  759-893,  48  fig,  50  tab,  113  ref. 

Descriptors:  'Management  planning,  *Storm 
runoff,  'Storm  water  management,  Economic  as- 
pects, Erosion  control,  Flood  control,  Flood  peak, 
Legal  aspects,  Rainfall-runoff  relationships,  Storm- 
overflow  sewers,  Surface  runoff. 

The  study  of  stormwater  management  includes  all 
elements  of  the  hydrologic  cycle  but  focuses  on 
how  humans  affect  the  production,  movement,  and 
control  or  surface  runoff.  In  a  natural  system,  the 
rate  of  surface  runoff  is  controlled  by  the  rainfall 
rate,  soil  conditions,  vegetation,  and  subsurface 
geology.  Most  pollutants  found  in  rainfall  and 
stormwater  runoff  are  removed  from  water  as  it 
soaks  into  the  ground  or  flows  through  the  organic 
litter  at  the  soil  surface.  As  urbanization  occurs, 
large  areas  are  covered  by  pavement  and  buildings. 
This  results  in  large  increases  in  the  total  quantity 
and  peak  rate  of  runoff.  Pollutants  deposited  on 
pavements  are  washed  directly  into  stream  chan- 
nels. Increases  in  surface  runoff  often  result  in 
more  frequent  flooding  of  near-channel  areas  and 
erosion  of  the  streambanks.  Modem  stormwater 
management  practices  attempt  to  use  natural  and 
manmade  systems  to  minimize  environmental 
damage  and  provide  the  facilities  necessary  for 
modern  society.  A  complete  stormwater  manage- 
ment program  contains  many  elements  including 
on-site  infiltration  and  detention,  collection  and 
transport  systems,  regional  flood  control,  and 
major  stream  channel  improvements.  It  also  in- 
cludes a  legal,  financial,  and  institutional  structure 
to  implement  the  program.  (See  also  W90-08177) 
(Lantz-PTT) 
W90-08183 


HAZARDOUS  WASTE. 

Post,  Buckley,  Schuh  and  Jernigan,  Inc.,  Atlanta, 
GA. 

R.  A.  Corbitt. 

IN:  Standard  Handbook  of  Environmental  Engi- 
neering. McGraw-Hill  Publishing  Co.,  New  York, 
New  York.  1990.  p  1089-1213,  29  fig,  53  tab,  118 
ref. 

Descriptors:  'Hazardous  wastes,  'Waste  treat- 
ment, 'Water  pollution  control,  Cleanup  oper- 
ations, Heavy  metals,  Leakage,  Pesticides,  Radio- 
active wastes,  Site  remediation,  Underground 
waste  disposal. 

Whether  pesticides  from  agricultural  lands,  gaso- 
lines leakage  from  service  station  tanks,  heavy 
metals  from  plating  solutions,  or  radioactive  wastes 
from  nuclear  powerplants,  hazardous  wastes  are 
present  throughout  the  world  as  byproducts  of 
growth  in  developing  nations.  The  technology  for 
treatment  and  disposal  of  hazardous  waste  is  the 
most  rapidly  developing  area  of  environmental  en- 
gineering. A  significant  portion  of  this  technology 
is  refinement  and/or  adaption  of  proven  practices 
in  air  quality  control,  solid  waste  management,  and 
wastewater  treatment.  Also,  the  environmental  en- 
gineer must  learn  more  about  geohydrology  to 
assess  the  subsurface  disposition  of  hazardous 
wastes.  In  the  United  States,  the  management  of 
hazardous  waste  is  significantly  regulated,  includ- 
ing such  requirements  as  a  manifest  system  for 
waste  tracking.  In  addition  to  a  commitment  to 
proper  waste  treatment  and  disposal,  management 
programs  need  also  to  address  means  of  waste 
reduction  through  industrial  process  changes,  in- 
cluding recovery  and  reuse.  This  chapter  addresses 
the  general  areas  of  direct  hazardous  waste  treat- 
ment, categoric  remedial  action  requirements,  and 


low-level  radioactive  waste  handling,  and  the  more 
specific  area  of  abating  underground  storage  tank 
leakage.  (See  also  W90-08177)  (Lantz-PTT) 
W90-08184 


INFLUENCE  OF  ALTERED  ANTICORROSION 
TREATMENT  ON  THE  MICROFLORA  OF  AC- 
TIVATED SLUDGE  IN  PETROCHEMICAL 
PLANT  EFFLUENT. 

Durban- West ville  Univ.  (South  Africa).  Dept.  of 

Microbiology. 

C.  G.  Kahn,  P.  Stegmann,  H.  C.  Kasan,  and  A.  A. 

Water  SA  WASADV,  Vol.  16,  No.  1,  p  23-28, 
January  1990.  3  fig,  1  tab,  24  ref. 

Descriptors:  'Activated  sludge,  'Biological 
wastewater  treatment,  'Chemical  treatment,  'Cor- 
rosion control,  'Microorganisms,  'Oil  industry, 
'Wastewater  treatment,  Adaptation,  Chlorophyta, 
Coal  gasification,  Fungi,  Glucose,  Growth  media, 
Heterotrophic  bacteria,  Microbiological  studies, 
Reclaimed  water,  Sludge  lagoons,  Species  diversi- 
ty, Yeasts,  Zinc. 

The  microbiological  populations  of  activated 
sludge  treatment  plants  are  generally  diverse. 
However,  the  microorganisms  in  a  given  sludge 
basin  constitute  a  community  adapted  to  the  par- 
ticular wastewater  treated.  Representative  samples 
from  the  fully  aerated  activated  sludge  basins  of 
the  water  reclamation  system  of  a  zero-effluent 
coal  gasification  petrochemical  plant  were  moni- 
tored before  and  after  substitution  of  zinc  chro- 
mate  as  anticorrosion  agent.  Fluctuations  in  the 
magnitude  and  metabolic  activity  of  the  microbio- 
logical population  of  the  activated  sludge  during 
this  period  were  quantified.  The  use  of  selective 
and  enrichment  media  showed  that  fungi,  yeasts, 
and  green  algae  were  present  in  insignificant  num- 
bers. Generalized  counting  media  and  a  niche- 
simulating  medium  showed  that  the  population  of 
the  activated  sludge  largely  comprised  heterotro- 
phic bacteria  representing  a  narrow  range  of 
genera,  two  filamentous  microorganisms  and  one 
genus  representing  the  cyanobacteria.  The  genus 
diversity  of  heterotrophic  bacteria  representing  a 
narrow  range  of  genera,  two  filamentous  microor- 
ganisms and  one  genus  representing  the  cyanobac- 
teria. The  genus  diversity  of  heterotrophic  bacteria 
increased  after  substitution  of  zinc  acrylate  for  zinc 
chromate  and  glucose  dehydrogenase  activity  of 
the  sludge  increased.  Six  weeks  later  genus  diversi- 
ty and  dehydrogenase  activity  had  returned  to 
their  initial  status  and  it  was  suggested  that  the 
relatively  simple  population  of  microorganisms 
was  susceptible  to  influence  by  changed  anticorro- 
sion agents  but  was  also  resilient;  it  acclimatized 
and  returned  to  its  initial  status.  (Author's  abstract) 
W90-08229 


BIOLOGICAL  EXCESS  PHOSPHORUS  RE- 
MOVAL: STEADY  STATE  PROCESS  DESIGN. 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

M.  C.  Wentzel,  G.  A.  Ekama,  P.  L.  Dold,  and  G. 

R.  Marais. 

Water  SA  WASADV,  Vol.   16,  No.   1,  p  29-48, 

January  1990.  17  fig,  4  tab,  11  ref,  append. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Phosphorus  removal, 
'Wastewater  treatment,  Biodegradation,  Continu- 
ous flow,  Culturing  techniques,  Design  standards, 
Fatty  acids,  Influent  streams,  Kinetics,  Municipal 
wastes,  Phosphorus,  Substrates. 

Designs  of  activated  sludge  systems  to  accomplish 
biological  excess  phosphorus  (P)  removal  still  are 
based  on  experience  and  semi-empirical  methods. 
The  need  exists  for  design  procedures  based  on 
more  fundamental  behavioral  patterns  and  kinetics. 
Recently,  a  model  describing  the  kinetic  behavior 
of  enhanced  cultures  of  the  organisms  mediating 
biological  excess  P  removal  (generically  termed 
polyP  organisms)  was  developed.  From  this  kinetic 
model,  design  equations  were  developed  to  deter- 
mine the  release,  uptake,  and  removal  of  P  in 
modified  Bardenpho  and  UCT  systems  under  con- 
stant flow  and  load  conditions.  Knowing  the  influ- 
ent COD  and  TKN  concentrations,  for  specified 


sludge  age  and  anaerobic  mass  fraction,  the  frac- 
tion of  influent  readily  biodegradable  COD  con- 
verted to  short-chain  fatty  acids  by  the  non-polyP 
organisms  (and  the  associated  P  release  to  seques- 
ter the  short-chain  fatty  acids),  was  calculated.  In 
this  manner  the  influent  substrate  fractions  avail- 
able to  the  polyP  and  non-polyP  organisms  were 
determined,  and  the  respective  masses  of  organisms 
generated  from  the  substrate  were  calculated. 
From  the  mass  of  sludge  wasted  per  day,  the 
concentration  of  P  removed  from  the  influent  was 
calculated.  The  calculated  P  removal  correlates 
well  with  the  removal  observed  in  laboratory-scale 
systems  treating  municipal  waste  flows,  over  wide 
ranges  of  sludge  ages  and  influent  characteristics. 
(Author's  abstract) 
W90-08230 


EVALUATION  OF  THE  METHODS  USED  FOR 
THE  DETERMINATION  OF  ORTHOPHOS- 
PHATE  AND  TOTAL  PHOSPHATE  IN  ACTI- 
VATED SLUDGE  EXTRACTS. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology. 
D.  W.  Haas,  L.  H.  Lotter,  and  I.  A.  Dubery. 
Water  SA  WASADV,  Vol.   16,  No.   1,  p  55-65, 
January  1990.  4  fig,  5  tab,  27  ref. 

Descriptors:  'Activated  sludge  process,  'Labora- 
tory methods,  'Orthophosphates,  'Phosphates, 
•Wastewater  analysis,  'Wastewater  facilities, 
•Wastewater  treatment,  Acidity,  Biological 
wastewater  treatment,  Chromatography,  Error 
analysis,  Ionic  interference,  Performance  evalua- 
tion, Phosphorus  removal,  Sludge  digestion,  Tur- 
bidity. 

A  need  exists  for  routine  analysis  of  the  phospho- 
rus fractions  stored  in  activated  sludge  from 
wastewater  treatment  plants  designed  to  accom- 
plish biological  phosphate  removal.  An  investiga- 
tion was  conducted  into  the  suitability  of  published 
methods  for  orthophosphate  and  total  phosphate 
determinations  when  applied  to  extracts  of  activat- 
ed sludge  or  artificial  solutions  simulating  such 
extracts.  It  was  found  that  the  standard  orthophos- 
phate method  for  water  could  be  used,  but  at- 
tempts to  increase  its  range  are  likely  to  introduce 
errors  due  to  turbidity  formation,  especially  with 
samples  at  high  ionic  strength.  The  standard  per- 
sulphate digestion  procedure  for  total  phosphate 
(TP)  was  found  to  give  slightly  inferior  recoveries 
from  activated  sludge  samples  relative  to  a  proce- 
dure in  which  the  acid  and  persulphate  concentra- 
tions were  raised.  A  post-digestion  dilution  is  nec- 
essary to  avoid  interferences  in  the  subsequent 
orthophosphate  determination  due  to  the  higher 
ionic  strength  and  acidity  of  the  digest.  Negative 
interference  is  caused  by  acid-hydrolysable  phos- 
phates at  high  concentrations  in  the  standard  mo- 
lybdate-ascorbic  acid  orthophosphate  determina- 
tion. Determination  of  orthophosphate  in  the  pres- 
ence of  relatively  large  concentrations  of  poly- 
phosphates may  therefore  be  subject  to  significant 
errors.  It  is  advisable  to  use  a  modified  method  for 
orthophosphate  determination  which  reduces  these 
errors  and  to  check  the  result  by  gel  chromatogra- 
phy. (Author's  abstract) 
W90-08232 


SOME  CONSIDERATIONS  IN  POLYPHOS- 
PHATE DETERMINATIONS  OF  ACTIVATED 
SLUDGE  EXTRACTS. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology. 
D.  W.  de  Haas,  L.  H.  Lotter,  and  I.  A.  Dubery. 
Water  SA  WASADV,  Vol.   16,  No.   1,  p  67-74, 
January  1990.  2  fig,  4  tab,  25  ref. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Phosphates,  'Phospho- 
rus removal,  'Wastewater  analysis,  'Wastewater 
facilities,  'Wastewater  treatment,  Acidification, 
Acidity,  Activated  carbon,  Adsorption,  Colorime- 
try,  Hydrogen  ion  concentration,  Ions,  Laboratory 
methods,  Nucleic  acids,  Performance  evaluation, 
Sugars. 

A  need  exists  for  routine  analysis  of  the  phospho- 
rus   fractions    stored    in    activated    sludge    from 
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wastewater  treatment  plants  designed  to  accom- 
plish biological  phosphate  removal.  An  investiga- 
tion was  conducted  into  the  suitability  of  published 
methods  for  polyphosphate  determinations  when 
applied  to  extracts  of  activated  sludge  or  artificial 
solutions  simulating  such  extracts.  It  was  found 
that  powdered  activated  carbon  (PAC)  in  stirred 
batch  systems  may  be  used  selectively  to  remove 
nucleic  acids  from  mixtures  with  polyphosphates, 
but  simultaneous  polyphosphate  adsorption  occurs 
in  weakly  ionic  environments  at  acidic,  neutral,  or 
basic  pH.  The  addition  of  1%  (m/v)  trichloroace- 
tic acid  (TCA)  and  0.5  M  perchloric  acid,  or  the 
sodium  salts  of  these  acids,  served  to  abolish  the 
adsorption  of  polyphosphate  (Graham's  salt, 
n=16)  at  acidic,  neutral,  or  basic  pH.  Moreover, 
the  adsorption  of  nucleic  acids  to  PAC  is  enhanced 
by  1%  TCA  at  neutral  to  basic  pH.  A  convenient 
method  for  washing  PAC  free  of  phosphate  in- 
volves hot  acid-persulphate  treatment,  followed  by 
hot  dilute  acid  and  hot  distilled  water  treatment.  It 
seems  advisable  to  check  nucleic  acid  removal 
using  colorimetric  methods  based  on  sugar  deter- 
minations, and  hence  to  estimate  polyphosphate 
adsorption  by  difference  with  total  phosphate  re- 
sults. (Author's  abstract) 
W90-08233 


FUNDAMENTALS  OF  FLOCCULATION. 

University  Coll.,  London  (England).  Dept.  of  Civil 

Engineering. 

J.  Gregory. 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  19,  No.  3,  p  185-230,  1989.  15  fig, 

131  ref. 

Descriptors:  'Aggregates,  'Chemical  coagulation, 
•Flocculation,  'Reviews,  'Wastewater  treatment, 
Colloids,  Inorganic  compounds,  Kinetics,  Particu- 
late matter,  Physicochemical  properties,  Polymers, 
Separation  techniques. 

Flocculation  is  an  important  step  in  many  solid- 
liquid  separation  processes  and  is  widely  used  in 
water  and  wastewater  treatment.  Common  unit 
operations  such  as  filtration,  flotation,  and  sedi- 
mentation become  more  effective  as  the  size  of  the 
particles  is  increased.  Flocculation  occurs  only  if 
particles  collide  with  each  other  (transport)  and 
can  adhere  when  brought  together  by  collision 
(attachment).  In  this  review,  colloid  interactions 
are  first  discussed,  including  general,  van  der 
Walls,  electrical  and  combined  interactions.  Hy- 
dration effects,  hydrophobic  interaction,  and  poly- 
mer bridging  are  other  important  transport  mecha- 
nisms defined.  An  examination  is  made  of  the  ki- 
netics of  flocculation,  covering  collision  frequency 
and  floe  size  and  form.  The  most  commonly  used 
inorganic  flocculants,  especially  in  the  water  and 
wastewater  treatment  areas,  are  iron  and  aluminum 
compounds.  Al  and  Fe  salts  are  also  able  to 
remove  dissolved  organic  matter,  especially  high 
molecular  weight  materials  such  as  humic  sub- 
stances. Many  types  of  polymeric  flocculants  are 
also  available,  such  as:  (1)  nonionic— polyvinyl  al- 
cohol, polyethylene  oxide;  (2)  anionic— sodium  pol- 
ystyrene sulfonates;  and  (3)  cationic—polyethylen- 
eimine.  (VerNooy-PTT) 
W90-08236 


EFFECT  OF  ERON  ON  ANAEROBIC  DIGES- 
TION. 

Rhodes    Univ.,    Grahamstown    (South    Africa). 
Dept.  of  Chemistry  and  Biochemistry. 
C.  A.  Jackson-Moss,  and  J.  R.  Duncan. 
Biotechnology  Letters  BILED3,  Vol.  12,  No.  2,  p 
149-154,  February  1990.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Anaerobic  digestion,  'Iron,  'Meth- 
anogenesis,  'Wastewater  treatment,  Bacteria, 
Biogas,  Sludge. 

The  ability  of  methanogenic  bacteria  to  adapt  to 
high  concentrations  of  iron  was  investigated  using 
a  9  L  Upflow  Anaerobic  Sludge  Blanket  (UASB) 
reactor  fed  semi-continuously  with  a  synthetic 
waste  containing  glucose  as  the  organic  carbon 
source.  It  was  found  that  an  iron  concentration  of 
up  to  5,650  mg/L,  which  is  well  in  excess  of 
previously  reported  toxicity  levels,  had  no  inhibi- 
tory effects  on  anaerobic  digestion,  with  the  excep- 


tion of  a  decrease  in  biogas  production.  The  iron 
precipitated  out  and  accumulated  in  the  sludge  bed 
of  the  digester,  resulting  in  very  low  concentra- 
tions of  iron  in  the  digester  effluent.  (Author's 
abstract) 
W90-08261 


EVOLUTION  OF  MICROBIAL  ACTTVnTES 
AND  POPULATION  EN  GRANULAR  SLUDGE 
FROM  AN  UASB  REACTOR. 

Universidad    Autonoma    Metropolitana,    Mexico 
City.  Unidad  Iztapalapa. 
J.  P.  Guyot,  A.  Noyola,  and  O.  Monroy. 
Biotechnology  Letters  BILED3,  Vol.  12,  No.  2,  p 
155-160,  February  1990.  2  fig,  3  tab,  17  ref.  EEC 
Grant  CI  1.0197.Mexico  (H). 

Descriptors:  'Anaerobic  digestion,  'Microbiologi- 
cal studies,  'Volatile  solids,  'Wastewater  treat- 
ment, Bacteria,  Methanogenesis,  Sludge. 

With  granular  sludges  grown  in  a  upflow  anaero- 
bic sludge  blanket  (UASB)  reactor  fed  with  a 
mixture  of  acetate  propionate,  it  was  shown  that 
the  growth  of  propionate-utilizing  bacteria  was 
responsible  for  the  increase  of  the  volatile  suspend- 
ed solids  (VSS)  content  of  the  granular  sludge; 
ace  toe  last  ic  microflora  grew  little  if  at  all.  There 
was  no  stoichiometric  relationship  between  sub- 
strate removal  and  observed  methane  production. 
Contrary  to  the  common  practice,  the  best  way  to 
present  data  on  bacterial  concentrations  in  sludges 
is  bacteria/g  VSS,  which  will  provide  a  reliable 
basis  for  comparisons  between  different  works 
from  various  authors.  (Author's  abstract) 
W90-08262 


NITROUS  ACID-INITIATED  OXIDATIVE 
STRESS  IN  SOME  GREEN  ALGAE. 

Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  po 
Fiziologiya  na  Rasteniyata. 
K.  M.  Benderliev,  and  N.  I.  Ivanova. 
Khidrobiologia  KHIDD9,  Vol.  35,  p  33-39,  1990.  3 
fig,  3  tab,  7  ref. 

Descriptors:  'Algal  growth,  'Biological 
wastewater  treatment,  'Chlorophyta,  'Nitrogen 
compounds,  'Oxidation,  'Wastewater  treatment, 
Algae,  Chelating  agents,  Iron  compounds,  Nitrous 
acid,  Oxidation  process,  Scenedesmus. 

Oxidative  stress  initiated  by  nitrous  acid  was  inves- 
tigated in  the  green  algae  Scenedesmus  incrassatu- 
lus  and  Scenedesmus  acutus.  Linear  growth  phase 
cells  in  media  with  varying  amounts  of  nitrous  acid 
were  aerated  at  100  liters  per  hour  at  29  C  under 
continuous  illumination.  The  growth  coefficients 
of  S.  acutus  and  S.  incrassatulus  exhibited  differ- 
ences in  the  length  of  the  comparative  tolerance 
zone  for  nitrous  acid.  Underdosing  or  overdosing 
of  the  chelator  ethylenediaminetetraacetic  acid 
(EDTA)  and  iron  sulfate  also  inhibited  cell  growth 
by  enhancing  peroxidation  processes.  The  imbal- 
ance of  iron  or  EDTA  induced  lipid,  carbohy- 
drate, and  pigment  diminution,  and  enhancement 
of  thiobarbituric  reacting  matter.  Rust  was  also 
found  to  inhibit  algal  cell  growth.  Intense  cultiva- 
tion conditions  accelerated  the  release  of  non-che- 
lated  iron  from  EDTA-iron  complexes.  The  au- 
thors conclude  that  algal  cultivation  in  the  treat- 
ment of  waste  waters  may  be  sensitive  to  denitrifi- 
cation,  algal  nitrite  excretion,  and  excess  iron  cor- 
rosion products  in  open-field  algal  ponds.  (MacK- 
een-PTT) 
W90-08293 


ON-LINE  FAILURE  ANALYSIS  OF  A  BIOGAS 
PLANT  BY  A  TRACER  TEST. 

Lund  Univ.  (Sweden).  Dept.  of  Chemical  Engi- 
neering. 

B.  K.  Nilsson,  and  H.  T.  Karlsson. 
Chemie-Ingenieur-Technik  CITEAH,  Vol.  62,  No. 
2,  p  124-125,  February  1990.  2  fig,  1  tab,  2  ref. 

Descriptors:  'Biogas,  'Digester  gas,  'Lithium, 
'Methane,  'Methanogenesis,  'Tracers,  'Waste 
treatment,  Biofilm  reactors,  Least  squares  method, 
Manure,  Rheology,  Scaling,  Sweden. 

A  farm-scale  biogas  plant  was  constructed  in  1981 
for  generation  of  methane  from  manure  at  a  farm 


in  southern  Sweden.  After  four  years  of  smooth 
operation,  a  dramatic  decrease  in  gas  production 
was  observed.  In  order  to  prevent  wash-out  of 
microorganisms  from  the  reactor,  the  feeding  rate 
was  substantially  decreased,  causing  a  dramatic 
change  in  the  Theological  properties  of  the  manure, 
which  in  turn  caused  sediments  to  build  up  in  the 
reactor,  thus  decreasing  the  active  reactive 
volume.  A  tracer  test  was  used  as  a  diagnostic  tool 
to  identify  the  on-line  problem  without  having  to 
shut  down  the  reactor.  Lithium  was  selected  as 
tracer,  because  it  is  easy  to  analyze  and  does  not 
interact  with  the  microbial  activity,  and  was  intro- 
duced as  a  pulse  input  to  the  digester.  After  proper 
mixing,  samples  were  withdrawn  from  the  digester 
effluent  over  a  65-day  period.  The  concentration  of 
lithium  was  plotted  as  a  function  of  time,  and  it 
was  found  that  the  data  points  complied  with  a 
logarithmic  evaluation  equation.  By  evaluating  the 
slope  and  the  intercept  of  the  least-squares  fitted 
curve,  it  was  possible  to  estimate  the  actual  reac- 
tion volume  in  two  independent  ways,  which 
yielded  approximately  the  same  values.  The  reac- 
tion volume  was  shown  to  be  57  to  60%  of  the 
designed  volume.  The  result  was  clearly  sufficient 
to  warrant  a  shutdown  of  the  digester  for  manual 
inspection,  where  it  was  found  that  the  reactor  was 
covered  with  a  soft  scale  of  sediment  and  a  crust  of 
solids,  occupying  a  total  of  roughly  40%  of  the 
reactor  volume,  in  good  agreement  with  the  result 
of  the  tracer  test.  The  solids  were  removed  and  the 
mixing  system  redesigned  for  the  actual  Theologi- 
cal properties  of  the  manure.  (Fish-PTT) 
W90-08322 


STOCHASTIC  SYSTEM  IDENTIFICATION  OF 
SEWER-FLOW  MODELS. 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

A.  G.  Capodaglio,  S.  Zheng,  V.  Novotny,  and  X. 

Feng. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.   116,  No.  2,  p  284-298,  March/ 

April  1990.  8  fig,  5  tab,  16  ref. 

Descriptors:  'Combined  sewer  overflows,  'Model 
studies,  'Rainfall-runoff  relationships,  'Sewer  sys- 
tems, 'Sewers,  'Stochastic  models,  'Urban  hy- 
drology, Flow  discharge,  Italy,  Pollution  load, 
Surface  water. 

Modeling  of  sewer  flow  and  quality  is  essential  for 
real-time  control  of  sewer  systems  and  minimiza- 
tion of  combined  sewer  overflows  (CSO).  Studies 
have  shown  that  CSOs  contribute  substantially  to 
the  overall  pollution  loads  discharged  into  surface- 
water  bodies.  A  modeling  strategy  based  on  system 
identification  analysis  of  single-input,  single-output 
stochastic  processes  is  presented.  An  application 
example  is  illustrated  using  the  flow  and  rainfall 
time  series  observed  in  the  collection  system  dis- 
charging to  the  treatment  plant  of  Fusina,  Italy. 
The  advantages  of  this  type  of  modeling  strategy, 
compared  with  a  traditional  deterministic  model, 
are  the  relative  simplicity  of  the  model,  its  require- 
ment for  a  minimal  amount  of  investigation  to 
describe  the  physical  system,  and  the  possibility  of 
continuous  updates  of  the  model  as  the  system  data 
base  expands.  Furthermore,  stochastic  models  are 
able  to  reflect  truly  the  dynamic  features  of  the 
system  under  investigation  and  allow  the  predic- 
tion of  its  future  behavior  with  a  specified  degree 
of  confidence.  (Author's  abstract) 
W90-08344 


COLLOID  FILTRATION  IN  FLUIDIZED 
BEDS. 

Montgomery   (James   M.)   Consulting   Engineers, 

Inc.,  Pasadena,  CA. 

G.  Sprouse,  and  B.  E.  Rittmann. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.   116,  No.  2,  p  299-313,  March/ 

April  1990.  5  fig,  5  tab,  23  ref.  National  Science 

Foundation  Grant  No.  ECE-835  1833. 

Descriptors:  'Biofilms,  'Biological  wastewater 
treatment,  'Colloids,  'Filtration,  'Fluidized  bed 
process,  'Wastewater  treatment,  Diffusion,  Flow 
velocity.  Interception,  Mechanical  control,  Sedi- 
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ment   transport,    Sedimentation,    Suspended   sedi- 
ments. 

Particle  transport  and  capture  are  essential  for  the 
successful  treatment  by  fluidized  bed  biofilm  proc- 
esses of  wastewaters  containing  suspended  organic 
matter.  Small-scale,  once-through,  fluidized  bed 
filters  were  utilized  to  analyze  the  transport  mech- 
anisms and  effects  of  collector  surface  chemistry 
on  the  removal  of  ferric-hydroxide  floes  by  fluid- 
ized granular  activated  carbon  collectors.  Experi- 
mental results  demonstrated  that  the  mechanisms 
of  diffusion,  gravity  sedimentation,  and  intercep- 
tion acted  according  to  theory  to  provide  particle 
transport  to  the  surface;  that  gravity  sedimentation 
was  the  dominant  mechanism  under  the  conditions 
studied  and  was  not  affected  by  the  upward  water 
velocity;  that  the  inertial  mechanism  was  unimpor- 
tant; that  not  having  strictly  laminar  conditions  did 
not  invalidate  use  of  the  mechanistic  model;  and 
that  expansion  of  the  bed  by  greater  superficial 
flow  velocities  caused  suspended  particle  removal 
efficiencies  to  decline.  (See  also  W90-08345)  (Au- 
thor's abstract) 
W90-08345 


COLLOID  REMOVAL  IN  FLUIDIZED-BED 
BIOFILM  REACTOR. 

Montgomery   (James   M.)   Consulting   Engineers, 

Inc.,  Pasadena,  CA. 

G.  Sprouse,  and  B.  E.  Rittmann. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.   116,  No.  2,  p  314-329,  March/ 

April  1990.  8  fig,  6  tab,  15  ref.  National  Science 

Foundation  Grant  No.  ECE-835  1833. 

Descriptors:  *Biofilms,  'Biological  wastewater 
treatment,  'Colloids,  'Filtration,  'Fluidized  bed 
process,  'Model  studies,  'Wastewater  treatment, 
Chemical  oxygen  demand,  Cohesion,  Methanogen- 
esis,  Model  testing,  Organic  compounds,  Organic 
loading,  Suspended  sediments. 

Many  wastewaters  contain  appreciable  amounts  of 
organic  particles.  A  methanogenic  fluidized-bed 
biofilm  reactor  was  successfully  operated  for  the 
removal  of  1 -micrometer  organic  colloids.  The  re- 
moval efficiency  of  total  suspended  solids  was  72- 
76%,  and  the  total  chemical  oxygen  demand  re- 
moval was  91-93%.  Since  some  of  the  effluent 
suspended  solids  were  biomass,  the  actual  removal 
efficiency  of  the  original  organic  particles  was 
approximately  90%.  Mechanistic  filtration  theory 
was  modified  to  include  bed  fluidization,  biofilm 
attachment  to  the  collector  surface,  and  effluent 
recycle.  Independent  filtration  experiments 
showed  that  biofilm  accumulation  increased  the 
cohesion  coefficient  from  zero  to  0.04.  The  predic- 
tions using  a  measured  cohesion  coefficiency  of 
0.04  agreed  with  the  findings  from  the  methano- 
genic system:  removal  of  input  suspended  solids 
was  90%  at  31%  bed  expansion;  the  recycle  of 
effluent  was  an  important  determinant  of  the  abili- 
ty of  the  fluidized-bed  system  effectively  to  filter 
the  particle  material;  and,  for  the  organic  loading 
conditions  of  this  study,  the  removal  of  organic 
particles  did  not  vary  with  changes  in  the  expan- 
sion of  the  bed.  However,  the  modeling  also  pre- 
dicted that  increases  in  influent  particle  concentra- 
tion should  allow  better  overall  particle  mass  re- 
movals for  the  same  mass  loading.  (See  also  W90- 
08344)  (Author's  abstract) 
W90-08346 


VIABILITY  OF  ANAEROBIC  DIGESTER 
SLUDGE. 

Korea  Advanced  Inst,  of  Science  and  Technology, 

Seoul  (Republic  of  Korea). 

Y.-C.  Chung,  and  J.  B.  Neethling. 

Journal    of  Environmental    Engineering   (ASCE) 

JOEEDU,  Vol.   116,  No.  2,  p  330-342,  March/ 

April  1990.  7  fig,  4  tab,  19  ref. 

Descriptors:  'Anaerobic  digestion,  'Biological 
wastewater  treatment,  'Biomass,  'Sludge  diges- 
tion, 'Wastewater  treatment,  Adenosine  triphos- 
phate, Primary  sludge,  Suspended  solids,  Volatile 
solids,  Wastewater  facilities. 

Anaerobic  sludge  digestion  is  the  most  popular 
method    used    to    stabilize    primary    sludge    in 


wastewater  treatment  plants  by  converting  volatile 
solids  to  gaseous  end-products.  Since  successful 
operation  of  this  biological  process  depends  on 
maintaining  a  careful  balance  in  the  system  ecolo- 
gy, it  is  important  to  be  able  to  measure  the  viable 
biomass  in  the  system.  The  viability  of  biological 
sludges  is  commonly  expressed  as  the  active  bacte- 
rial concentration  per  unit  mass  volatile  suspended 
solids  (VSS).  Due  to  the  high  concentration  of 
particulate  matter  in  anaerobic  sludge  digester 
feed,  digester  volatile  solids  contain  a  large  con- 
centration of  nonbacterial  mass.  Viability  of  anaer- 
obic sludge  based  on  sludge  digester  total  VSS  will 
therefore  underestimate  the  active  mass.  Based  on 
adenosine  triphosphate  (ATP)  measurements,  only 
5  to  10%  of  the  total  VSS  represents  active  bacte- 
rial biomass.  Bacterial  viability  based  on  the  bio- 
mass VSS  fraction  in  the  anaerobic  sludge  digester 
is  much  higher  than  viabilities  based  on  total  VSS. 
Using  a  kinetic  model  of  anaerobic  sludge  diges- 
tion, the  biomass  VSS  can  be  estimated.  For  sludge 
ages  exceeding  10  days,  less  than  20%  of  the  total 
volatile  solids  represents  biomass;  the  remainder 
consists  of  biodegradable  VSS  not  yet  hydrolyzed 
for  bacterial  uptake  and  inert  VSS.  This  means  that 
40  to  50%  of  the  biomass  VSS  in  anaerobic  sludge 
represents  active  biomass.  Based  on  ATP,  anaero- 
bic sludge  viability  ranges  from  0.76  to  0.99  mg 
ATP/g  biomass  VSS  for  sludge  ages  between  10 
and  40  days,  which  is  comparable  to  reported 
aerobic  sludge  activity  measurements.  (Author's 
abstract) 
W90-08347 


ASSESSING  POLYELECTROLYTE  BEHAVIOR 
BY  SIZE-EXCLUSION  CHROMATOGRAPHY. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

R.  Gehr,  and  T.  Soponkanaporn. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.   116,  No.  2,  p  343-360,  March/ 

April  1990.  12  fig,  38  ref. 

Descriptors:  'Chromatography,  'Polyelectrolytes, 
'Wastewater  treatment,  'Water  analysis,  'Water 
treatment,  Cations,  Chlorination,  Chlorine,  Chlo- 
roform, Flocculation,  Ozone. 

Size-exclusion  chromatography  (SEC)  is  used  to 
investigate  the  behavior  of  polyelectrolytes  during 
sewage  and  water  treatment  processes.  Sewage 
treatment  is  modeled  by  jar  tests  on  raw  sewage. 
Beyond  the  optimum  polyelectrolyte  dose  for  tur- 
bidity removal  of  2  mg/L,  SEC  is  able  to  detect 
residual  polyelectrolytes  in  the  supernatant.  It  is 
also  possible  to  show  by  SEC  measurements  that 
higher  molecular  weight  (MW)  fractions  of  cation- 
ic  polyelectrolytes  are  adsorbed  to  the  solids  pro- 
portionally more  than  the  lower  MW  fractions; 
however,  with  anionic  polyelectrolytes  there  is  no 
similar  selection.  In  the  case  of  water  treatment, 
SEC  is  used  to  investigate  the  interaction  of  polye- 
lectrolytes with  chlorine  and  ozone.  In  both  cases, 
there  is  a  shift  to  lower  MW  products,  and  this 
could  be  related  to  a  reduction  in  flocculation 
efficiency  of  the  polyelectrolyte.  The  production 
of  acrylamide  and  chloroform  during  chlorine  and 
ozone  interaction  with  the  polyelectrolyte  is  also 
monitored.  Acrylamide  monomer  concentration  is 
reduced  by  both  chlorine  and  ozone.  Chloroform 
is  produced  in  significant  concentrations  during 
chlorination  (yield  of  0.019  mg/mg  at  pH  9  after 
three  days).  SEC  can  be  thus  used  for  detection, 
monitoring,  and  control;  to  study  the  behavior  of 
polyelectrolytes;  and  finally,  to  predict  the  floccu- 
lation efficiency  of  existing  polyelectrolytes.  (Au- 
thor's abstract) 
W90-08348 


NEW  COST-EFFECTIVE  APPROACH  TO  NU- 
TRIENT REMOVAL. 

Hampton  Roads  Sanitation  District,  Norfolk,  VA. 
J.  R.  Borberg,  L.  M.  Morales,  and  G.  T.  Daigger. 
Public  Works  PUWOAH,  Vol.  121,  No.  4,  p  54-55, 
April  1990.  4  fig. 

Descriptors:  'Nutrient  removal,  'Secondary 
wastewater  treatment,  'Wastewater  facilities, 
•Wastewater  treatment,  Biological  wastewater 
treatment,  Cost  analysis,  Virginia. 


A  new  technology  (the  Virginia  Initiative  plant 
process  or  VIP  process)  for  municipal  wastewater 
treatment  produces  a  high  quality  secondary  efflu- 
ent and  consistently  removes  about  75%  of  the 
nitrogen  and  65%  of  the  phosphorus,  at  capital 
costs  that  are  only  about  five  %  greater  than  the 
costs  of  conventional  secondary  treatment,  and  at 
operating  costs  that  are  about  the  same.  The  VIP 
process  provides  this  cost-effective  treatment  be- 
cause it  does  not  rely  on  the  chemical  additives 
and  unit  process  'add-ons'  that  are  used  by  ad- 
vanced wastewater  treatment  (AWT)  systems  for 
nutrient  removal.  VIP  can  offer  these  cost  advan- 
tages over  AWT:  (1)  The  VIP  process  uses  influ- 
ent wastewater  as  the  food  source  to  achieve  nitro- 
gen removal  in  the  anoxic  zone;  (2)  The  VIP 
process  does  not  generate  chemical  sludges  like 
AWT  systems  because  the  process  is  biologically, 
rather  than  chemically,  based;  (3)  Capital  costs  are 
lower  because  the  VIP  process  accomplishes  nutri- 
ent removal  in  a  single  facility;  (4)  The  VIP  proc- 
ess requires  less  aeration  and  thus  reduces  energy 
costs;  (5)  The  VIP  process  provides  municipal 
wastewater  utility  managers  with  a  new  tool  for 
meeting  increasingly  stringent  discharge  standards 
while  controlling  the  cost  impact  on  utility  rate- 
payers. (Chonka-PTT) 
W90-08375 


MASS      TRANSFER      MECHANISM      IN      A 
POROUS  RIVERBED. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-08382 


REACTIONS  OF  FREE  CHLORINE  WITH 
SUBSTITUTED  ANILINES  IN  AQUEOUS  SO- 
LUTION AND  ON  GRANULAR  ACTIVATED 
CARBON. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08383 


REMOVAL  OF  CU(IP  FROM  DILUTE  AQUE- 
OUS SOLUTIONS  BY  SACCHAROMYCES 
CEREVISIAE. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

C.  P.  Huang,  C.  P.  Huang,  and  A.  L.  Morehart. 
Water  Research  WATRAG,  Vol.  24,  No.  4,  p  433- 
439,  April  1990.  10  fig,  1  tab,  33  ref.  USGS  Grant 
14-08-0001-G1292. 

Descriptors:  'Biological  wastewater  treatment, 
•Biotechnology,  'Copper,  'Heavy  metals, 
•Wastewater  treatment,  'Yeasts,  Adsorption,  Bio- 
sorption,  Metals. 

Biosorption  of  Cu(II)  from  dilute  solution  by 
virgin  or  treated  unicellular  yeast,  Saccharomyces 
cerevisiae,  was  studied.  Cu(II)  adsorption  is 
strongly  affected  by  pH.  A  given  amount  of  pro- 
tein is  released  from  live  cells  upon  interactions 
with  metal  ions.  This  decreases  the  amount  of 
Cu(II)  uptake  and  is  most  pronounced  at  high  pH 
values.  Adsorption  takes  place  on  multisites  and 
can  be  analyzed  by  Scatchard  plots.  Cu(II)  uptake 
by  live  yeast  was  biphasic  and  consisted  of  an 
initial,  rapid  surface  binding  of  Cu(II)  followed  by 
a  second,  slower  intracellular  uptake  of  Cu(II). 
Cu(II)  uptake  by  dead  yeast  and  Cu(II),  Pb(II) 
uptake  by  live  yeast  takes  place  only  via  surface 
binding.  In  a  total  of  30  micromol/g  Cu(II)  uptake 
by  live  yeast,  7  micromol/g  can  be  attributed  to 
intracellular  uptake.  A  sand  column  with  immobi- 
lized S.  cerevisiae  can  completely  remove  metals 
before  the  breakpoint.  After  the  breakpoint,  a  sig- 
nificant amount  of  Cu(II)  removal  over  a  long 
period  was  observed.  This  is  thought  to  be  the 
result  of  intracellular  uptake.  Strong  acid  can  be 
used  to  strip  the  Cu(II)-laden  column  for  reuse. 
The  result  shows  that  a  Cu(II)-laden  column  can 
be  stripped  of  adsorbed  Cu(II)  with  one  volume  of 
acid  (HC104)  per  20  volumes  of  Cu(II)  containing 
acid.  (Author's  abstract) 
W90-08384 
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EFFECT  OF  BIOLOGICAL  TREATMENTS  ON 
COD  ADSORPTION. 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
B.  R.  Kim,  S.  G.  Anderson,  and  J.  F.  Zemla. 
Water  Research  WATRAG,  Vol.  24,  No.  4,  p  457- 
461,  April  1990.  4  fig,  2  tab,  16  ref. 

Descriptors:  'Aerobic  treatment,  'Anaerobic  di- 
gestion, 'Biological  wastewater  treatment,  'Chem- 
ical oxygen  demand,  'Industrial  wastewater, 
•Wastewater  treatment,  Activated  carbon,  Ad- 
sorption, Biodegradation,  Isotherms,  Sludge. 

A  simulated  wastewater,  which  contains  eight 
metal  cutting  fluids,  was  treated  using  three  biolog- 
ical schemes:  anaerobic,  anaerobic  followed  by  aer- 
obic and  aerobic.  Sludge  ages  for  the  biological 
schemes  were  sufficiently  long  to  produce  effluents 
in  which  the  residual  organics  were  practically 
nonbiodegradable.  Adsorption  isotherms,  obtained 
using  the  wastewater  and  the  three  biologically 
treated  effluents,  revealed  that  the  absorption  ca- 
pacity of  activated  carbon  increased  substantially 
after  the  wastewater  was  biologically  treated.  The 
increase  appeared  to  be  due  to  selective,  biological 
removal  of  poorly  adsorbable  organics,  displaying 
a  synergistic  relationship  between  adsorption  and 
biodegradation.  The  organic  compositions  in  the 
anaerobic/aerobic  effluent  and  in  the  aerobic  efflu- 
ent might  be  similar  because  the  adsorption  isoth- 
erms for  the  effluents  were  virtually  identical.  (Au- 
thor's abstract) 
W90-08388 


LOW  TEMPERATURE  TREATMENT  OF  MU- 
NICIPAL SEWAGE  IN  ANAEROBIC  FLLTD- 
IZED  BED  REACTORS. 

Valladolid  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

I.  Sanz,  and  F.  Fdz-Polanco. 
Water  Research  WATRAG,  Vol.  24,  No.  4,  p  463- 
469,  April  1990.  8  fig,  5  tab,  1 1  ref. 

Descriptors:  'Anaerobic  digestion,  'Biological 
wastewater  treatment,  'Municipal  wastewater, 
'Raw  wastewater,  'Temperature  effects, 
♦Wastewater  treatment,  Fluidized  bed  process, 
Low  temperature  treatment,  Suspended  solids. 

The  anaerobic  fluidized  bed  reactor  (AFBR)  ap- 
pears to  be  most  promising  for  the  treatment  of 
low  strength  wastes,  such  as  municipal  sewage,  at 
low  temperature,  since  the  process  is  able  to  main- 
tain a  large  mass  of  active  microorganisms  and 
provides  effective  removal  of  total  suspended 
solids  (TSS).  The  study  is  divided  in  three  parts: 
(1)  characterization  of  the  effect  of  decreasing 
temperature  on  the  performance  of  two  mature 
AFBR  reactors;  (2)  presentation  of  the  data  from 
220  days  of  operation  at  10  C;  (3)  evaluation  of  two 
start-ups,  with  and  without  inoculum  at  15  C.  A 
gradual  temperature  decrease  from  20  to  5  C, 
allowing  the  microorganisms  to  acclimate  to  the 
new  lower  temperature,  did  not  have  a  great  effect 
on  effluent  quality.  However,  a  great  accumulation 
of  TSS  was  observed  in  the  top  of  the  fluidized 
bed.  At  10  degrees  C,  and  a  hydraulic  retention 
time  of  1.5  hours,  70%  of  total  chemical  oxygen 
demand  removal  was  achieved.  It  is  possible  to 
start-up  the  AFBR  at  15  C  without  inoculation; 
however,  at  least  4  months  is  required  to  get  good 
quality  effluents.  (Author's  abstract) 
W90-08389 


SURVEY  OF  FILAMENTOUS  BACTERIAL 
POPULATIONS  FROM  FOAMING  ACTIVAT- 
ED SLUDGE  PLANTS  IN  EASTERN  STATES 
OF  AUSTRALIA. 

Bendigo  Water  Board  (Australia). 

E.  M.  Seviour,  C.  J.  Williams,  R.  J.  Seviour,  J.  A. 

Soddell,  and  K.  C.  Lindrea. 

Water  Research  WATRAG,  Vol.  24,  No.  4,  p  493- 

498,  April  1990.  6  fig,  4  tab,  14  ref. 

Descriptors:  'Activated  sludge,  'Australia,  'Bac- 
terial analysis,  'Filamentous  bacteria,  'Wastewater 
treatment,  Foaming,  Scum. 

Of  129  activated  sludge  plants  surveyed  during 
1988  in  Queensland,  New  South  Wales  and  Victo- 


ria, 66  had  a  foam  problem  during  the  sampling 
period.  Filament  identification  revealed  that  Mi- 
crothrix  parvicella,  Nocardia  amarae  and  Nocardia 
pimensis  were  the  most  commonly  found,  followed 
by  Eikelboom  types  0092,  0914,  and  0041/0675. 
Although  their  relative  frequencies  varied  from 
state  to  state.  Evidence  supports  the  view  that 
foaming  can  be  an  intermittent  and  unpredictable 
problem.  Until  large  numbers  of  these  isolates, 
particularly  the  Eikelboom  types,  from  many  dif- 
ferent plants  are  successfully  cultured,  character- 
ized and  then  compared,  and  their  autecology  un- 
derstood, any  control  measures  based  in  unfounded 
empirical  engineering  approaches  are  unlikely  to 
be  successful,  except  in  the  short  term.  (Chonka- 
PTT) 
W90-08393 


NITRIFICATION  IN  ROTATING  DISC  SYS- 
TEMS: II.  CRITERIA  FOR  SIMULTANEOUS 
MINERALIZATION  AND  NITRIFICATION. 

Technical  Univ.  of  Istanbul  (Turkey).   Dept.  of 

Environmental  Engineering. 

E.  Gonenc,  and  P.  Harremoes. 

Water  Research  WATRAG,  Vol.  24,  No.  4,  p  499- 

505,  April  1990.  3  fig,  1  tab,  43  ref. 

Descriptors:  'Biofilm  reactors,  'Biological 
wastewater  treatment,  'Mineralization,  'Nitrifica- 
tion,  'Wastewater  treatment,   Bacteria,   Kinetics. 

The  criteria  for  nitrification  and  correction  of  the 
nitrification  rate  in  the  presence  of  mineralization 
are  presented  on  the  basis  of  biofilm  kinetics  for 
triple  substrate  conditions  (soluble  organic  matter, 
ammonia  and  oxygen)  in  a  rotating  disc  system.  To 
verify  the  theoretical  criteria,  data  from  the  litera- 
ture were  used.  The  ratio  between  bulk  soluble 
BOD5  and  oxygen  concentrations  should  be  less 
than  five  for  achieving  nitrification  (nitrification 
criterion).  For  simultaneous  mineralization  and  ni- 
trification in  the  system,  the  nitrification  rate  must 
be  reduced  compared  to  pure  nitrification  by  two 
factors,  namely  the  mixture  and  distribution  of 
heterotrophs  and  nitrifiers  within  the  biofilm,  and 
oxygen  penetration  into  the  biofilm  to  allow  the 
growth  of  nitrifiers.  Accordingly  the  reduction 
becomes  a  function  of  the  growth  yield  of  the  two 
bacteria  types,  removal  of  each  soluble  substrate 
and  the  diffusion  coefficients.  (Author's  abstract) 
W90-08394 


CARBON  FLOW  IN  ACETOTROPHIC  EN- 
RICHMENT CULTURES  FROM  PULP  MILL 
EFFLUENT  TREATMENT. 

Tampere  Univ.  of  Technology  (Finland).  Inst,  of 

Water  and  Environmental  Engineering. 

J.  A.  Puhakka,  M.  Salkinoja-Salonen,  J.  F. 

Ferguson,  and  M.  M.  Benjamin. 

Water  Research  WATRAG,  Vol.  24,  No.  4,  p  515- 

519,  April  1990.  2  fig,  3  tab,  16  ref. 

Descriptors:  'Anaerobic  digestion,  'Methane  bac- 
teria, 'Methanogenesis,  'Pulp  wastes,  'Sludge, 
•Sulfates,  'Wastewater  treatment,  Acetates,  Cul- 
turing  techniques,  Industrial  wastewater,  Sulfides, 
Toxicity. 

Anaerobic  acetate  utilizing  cultures  were  enriched 
from  three  different  environments  of  pulp  mill 
wastewater  and  subsequently  subcultured  on  calci- 
um acetate  and  calcium  acetate  plus  sodium  sulfate 
media.  Microbial  acetate  conversion  was  complete 
in  all  cases  where  methanogens  tolerant  to  sulfur 
compounds  were  present,  even  at  4.6  g  S04(2+)/ 
L.  Acetate  coversion  by  sulfate  reduction  was 
significant  only  in  methanogenic  cultures  sensitive 
to  sodium  sulfate  or  its  metabolic  products.  Sulfate 
reduction  was  always  incomplete  although  acetate 
was  present  in  excess.  Sulfate  reducing  capacity 
persisted  in  continuous  cultivation  of  sludge  for  at 
least  2  years  in  the  absence  of  oxidized  sulfur 
compounds.  Tolerance  of  acetotrophic  methane- 
producing  bacteria  from  pulp  mill  wastewater 
sludge  towards  sulfur  compounds  (sulfate  plus  its 
metabolites)  was  preserved  beyond  an  experimen- 
tal exposure  of  6  months  (6  transfers)  to  acetate- 
only  medium.  Another  methanogenic  enrichment 
culture  from  pulp  mill  sludge  developed  sensitivity 
towards  sulfur  compounds  after  being  continuous- 
ly cultured  in  an  environment  lacking  oxidized 
sulfur  compounds  for  2  years.  (Author's  abstract) 


W90-08396 


OZONATION  OF  SEVERAL  ORGANIC  COM- 
POUNDS HAVING  LOW  MOLECULAR 
WEIGHT  UNDER  ULTRAVIOLET  IRRADIA- 
TION. 

National   Research   Inst,    for   Pollution   and   Re- 
sources, Yatabe  (Japan). 
N.  Takahashi. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol. 
12,  No.  1,  p  1-18,  1990.  7  fig,  1  tab,  17  ref. 

Descriptors:  'Ozonation,  'Ultraviolet  radiation, 
'Wastewater  treatment,  'Water  treatment,  Car- 
boxylic  acid,  Chemical  analysis,  Irradiation,  Or- 
ganic compounds,  Phenols,  Total  organic  carbon. 

Ozone  reacts  selectively  with  organic  compounds, 
and  usually  cannot  decompose  them  completely  to 
carbon  dioxide  and  water.  Consequently,  organic 
compounds,  such  as  carboxylic  acids,  remain  in 
solution  after  ozonation.  Many  methods  have  been 
tried  to  overcome  this  characteristic,  and  the  si- 
multaneous use  of  ozone  and  ultraviolet  (UV)  irra- 
diation (abbreviated  as  the  03/UV  method)  is  one 
of  these  methods.  This  technique  does  not  utilize 
ozone  directly,  but  instead  utilizes  reactive  species 
produced  during  the  decomposition  process  of 
ozone  by  UV  irradiation.  Phenol  and  its  reaction 
products  were  analyzed  by  means  of  high  perform- 
ance liquid  chromatography  (HPLC).  Nine  com- 
pounds were  identified  as  reaction  products  of  the 
ozonation  of  phenol;  the  major  products  were: 
glyoxal,  glyoxylic  acid,  oxalic  acid,  and  formic 
acid.  The  ozonation  of  phenol  was  promoted  by 
the  simultaneous  use  of  ozone  and  UV  irradiation. 
However,  the  synergistic  effect  decreased  as  the 
concentration  of  phenol  increased.  The  high  re- 
moval of  total  organic  carbon  (TOC)  was  attained 
with  organic  compounds  having  carbon  numbers 
from  1  to  6,  after  3.0  hours.  The  rate  of  removal  of 
TOC  in  the  same  compound  group  decreased  with 
increase  of  molecular  weight.  No  difference  be- 
tween TOC  removals  was  observed  with  an  alde- 
hyde, alcohol,  and  carboxylic  acid  having  the  same 
carbon  number.  The  removal  of  TOC  by  the  03/ 
UV  method  was  higher  than  those  by  both  the  03 
and  UV  methods.  Organic  compounds  having 
lower  molecular  weights  were  decomposed  com- 
pletely to  C02  and  water.  These  facts  confirm  that 
the  03/UV  method  is  very  effective  for  the  ozona- 
tion of  organic  compounds  having  low  molecular 
weights.  Moreover,  considering  that  there  is  no 
need  for  the  addition  of  salts  and  chemicals,  this 
method  seems  to  be  suitable  as  an  advanced  treat- 
ment method.  (Agostine-PTT) 
W90-08453 


CHROMATE  IN  INDUSTRIAL  EFFLUENTS: 
THE  ACTIMAG  METHOD  OF  REDUCTION. 

P.  Bowden. 

Water  &  Waste  Treatment  Journal  WWTJAA, 

Vol.  32,  No.  7,  p  21-28,  July  1989.  6  fig. 

Descriptors:  'Actimag  process,  'Chromium,  'In- 
dustrial wastewater,  'Metal-finishing  wastes, 
•Wastewater  treatment,  Operating  costs. 

Concern  with  the  levels  of  metal  contamination  in 
industrial  wastes  has  focussed  attention  on  methods 
of  removing  chromium  from  effluents  and  rinse 
waters  discharged  by  metal  finishing  and  surface 
treatment  plants  using  chromic  acid  or  chromate 
salts.  The  Actimag  process  is  a  low  cost  technique 
for  reducing  Cr(VI)  levels  to  below  detectable 
limits  (<0.05  ppm),  facilitating  complete  removal 
as  chromic  hydroxide  in  subsequent  treatment.  The 
process  was  originally  developed  for  the  extraction 
or  recovery  of  precious  metals  from  solution,  but  it 
became  apparent  that  the  same  technique  could  be 
applied  to  other  reactions,  in  particular  the  chro- 
mate reaction.  The  reactor  in  the  Actimag  process 
consists  of  a  vertical  tube  containing  a  charge  of 
iron  shots.  Chrome  laden  solution  is  pumped 
through  a  fluidized  valve  at  the  base  of  the  reactor 
creating  a  fluidized  bed  of  iron  shots.  A  set  of 
externally  mounted  electromagnets  creates  a  vari- 
able magnetic  field  across  the  reactor.  Three  ef- 
fects result  from  the  application  of  the  field,  all 
tending  to  increase  the  kinetics  of  the  reaction:  (1) 
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The  velocity  of  the  iron  shots  and  the  ionic  species 
Cr04(2-)  or  Cr207(2-)  are  greatly  increased  rela- 
tive to  the  solution.  (2)  There  is  a  substantial 
increase  in  the  number  and  force  of  collisions 
between  iron  particles,  cleaning  the  metal  surface 
of  any  reaction  products  which  could  have  a  passi- 
vating  effect.  (3)  An  electromotive  force  is  induced 
in  the  iron  particles  as  the  field  pulses.  Indications 
are  that  emf  values  of  10-100  mV  could  be  found 
and  these  charges  may  have  a  marked  electro- 
chemical effect,  'activating'  any  reactions  occur- 
ring. Advantages  of  the  Actimag  process  over  the 
commonly  used  bisulfite  method  include  lower  op- 
erating and  maintenance  costs,  space  saving,  ease 
of  control,  improved  safety,  lower  sulfate  emis- 
sions, and  ease  of  precipitation.  (Sand-PTT) 
W90-08469 


WATER,  WASTEWATER,  AND  SLUDGE  FIL- 
TRATION. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  281p. 
Edited  by  Saravanamuthu  Vigneswaran  and  Roger 
Ben  Aim. 

Descriptors:  'Filtration,  'Separation  techniques, 
'Sludge  treatment,  'Ultrafiltration,  'Vacuum  fil- 
tration, 'Wastewater  treatment,  'Water  treatment, 
Centrifugation,  Electrodialysis,  Membrane  proc- 
esses, Reverse  osmosis. 

The  various  solid/liquid  separation  processes  avail- 
able for  water  and  wastewater  treatment  are  re- 
viewed in  14  chapters  arranged  in  a  sequence  that 
reflect  their  stage  of  development.  The  first  two 
chapters  give  a  brief  review  of  the  modifications 
which  have  occurred  over  the  years  in  convention- 
al deep  bed  filtration,  along  with  theoretical  ap- 
proaches. Chapter  3  addresses  direct  filtration  with 
its  specific  applications,  while  Chapter  4  describes 
the  application  of  deep  bed  filtration  to  treatment 
of  different  types  of  wastewater.  Chapters  5,  6,  and 
7  deal  with  microstraining,  cartridge  filtration,  and 
precoat  filtration,  which  were  developed  at  a  later 
stage  and  used  for  pretreatment  and  for  specific 
treatment  purposes.  Chapters  8  through  1 1  discuss 
membrane  processes,  namely,  reverse  osmosis, 
electrodialysis,  ultrafiltration,  and  microfiltration, 
with  its  specific  applications  in  water  and 
wastewater  treatment.  Chapters  12  through  14  dis- 
cuss three  different  sludge  dewatering  methods 
commonly  used,  namely,  vacuum  filtration,  pres- 
sure filtration,  and  centrifugation.  Widely  dis- 
cussed sludge  dewatering  methods  such  as  vacuum 
filtration  and  pressure  filtration  are  treated  in  a 
general  sense,  while  centrifugation  is  detailed  in  a 
more  comprehensive  manner.  (See  W90-08495  thru 
W90-08505)  (Geiger-PTT) 
W90-08494 
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Deep  bed  filtration  is  widely  used  in  water  and 
wastewater  treatment  to  remove  suspended  solids. 
To  understand  deep  bed  filtration,  the  macroscopic 
filter  behavior  and  the  microscopic  filtration 
theory  were  studied.  The  macroscopic  description 
deals  with  filtrate  quality  and  pressure  drop  as  a 
function  of  time  on  an  extensive  experimental  basis. 
The  microscopic  filtration  theory  is  strictly  based 


on  fundamental  physicochemical  mechanisms 
needing  relatively  little  experimental  information. 
To  describe  particle  volume  concentration,  amount 
of  deposit,  and  pressure  as  a  function  of  filter  bed 
depth  and  filter  running  time,  the  following  points 
were  considered:  a  mass  balance  for  a  differential 
filter  bed  element,  a  kinetic  approach  describing 
mass  transfer  from  the  flowing  liquid  to  the  station- 
ary filter  media,  and  an  approach  describing  the 
increase  of  pressure  drop  with  increasing  deposit. 
Two  different  models  exist  to  describe  the  flow 
through  granular  filter  beds:  internal  flow  models, 
whereby  the  elementary  filter  layer  is  represented 
by  capillaries  of  various  geometries,  and  external 
flow  models,  whereby  the  elementary  filter  layer  is 
represented  by  spherical  collectors  in  a  flow  field 
of  distinct  boundary  conditions.  Filter  efficiency  in 
the  initial  phase  is  discussed  in  terms  of  forces 
acting  on  particles  in  liquid  deep  bed  filtration,  and 
the  elementary  filter  efficiency  for  Brownian  and 
non-Brownian  particles.  A  more  realistic  theoreti- 
cal treatment  of  particle  adhesion  processes  in  deep 
bed  filtration  should  take  into  account  the  general 
possibility  for  multiple  contacts  of  a  particle  on  the 
collector  surface.  To  calculate  the  particle  deposi- 
tion in  the  dynamic  filtration  phase  of  a  deep  bed 
filter,  the  relative  parameters  for  the  initial  phase 
should  be  taken  into  account  as  well  as  any  change 
in  the  geometry  of  the  filter  bed  by  the  deposit  of 
turbid  matter,  surface  forces  and  particle-to-parti- 
cle interactions,  and  detachment  of  particles  or 
particle  agglomerates.  (See  also  W90-08494) 
(Geiger-PTT) 
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Filtration  can  be  used  in  the  treatment  of 
wastewater  from  both  non-industrial  and  industrial 
sources.  Rapid  filters  are  used  in  tertiary  treatment 
of  secondary  effluent  from  sewage  plants.  Such 
filters  are  used  following  coagulation  and  sedimen- 
tation or  after  coagulation  alone  without  the  use  of 
sedimentation.  A  significant  number  of  large  build- 
ings in  Japan  have  their  own  treatment  facilities  to 
reuse  wastewater  as  flush  water  of  toilets,  air- 
conditioning  water,  and  floor-cleaning  water.  A 
treatment  process  consisting  of  activated  sludge 
followed  by  sand  filtration  can  be  used  to  recycle 
wastewater.  In  some  districts  in  Japan  and  Korea, 
night  soil  is  collected  by  vehicles  from  individual 
houses  and  treated  by  either  aerobic  or  anaerobic 
digestion  processes.  Recently,  many  night  soil 
treatment  plants  have  incorporated  tertiary  treat- 
ment processes  including  biological  denitrification, 
chemical  coagulation,  sedimentation,  filtration, 
ozonation,  and  carbon  adsorption.  Filters  may  be 
used  for  refining  discharged  water  from  plants 
treating  leachate  from  solid  waste  dump  sites. 
During  the  steel-making  process,  filters  are  used 
for  treating  the  wastewater  from  the  continuous 
casting  mill,  hot  strip  mill,  blooming  roll  mill,  and 
electric  plating  shop  of  the  cold  roll  mill.  A  filter 
applied  to  wastewater  from  a  paper  making  plant 
using  virgin  pulp  can  allow  pulp  wastewater  to  be 
recycled  for  plant  use.  Recently  ultrafiltration  has 
been  applied  to  treat  bleaching  wastewater  from  a 
pulp  factory.  Coagulation,  sedimentation  and  filtra- 
tion added  to  the  activated  sludge  process  treating 
beer  brewery  wastewater  can  considerably  reduce 
COD,  BOD  and  suspended  solids.  Coagulation, 
sedimentation,  and  filtration  after  the  activated 
sludge  process  treating  soft  drink  factory  discharge 


produce  a  higher  quality  of  treated  water  when 
required.  Filtration  and  ultrafiltration  are  used  in 
treating  plating  wastewater  to  recover  nickel  and 
reduce  other  metal  wastes.  In  treating  wastewater 
from  research  laboratories,  each  wastewater  is 
classified  into  one  of  eight  separate  categories 
before  pretreatment  by  filtration.  (See  also  W90- 
08494)  (Geiger-PTT) 
W90-08498 
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Microstraining  uses  very  fine  mesh  fabrics  to  filter 
raw  water  for  drinking  water  purposes,  to  treat 
sewage  in  a  preliminary  or  tertiary  stage,  and  to 
recover  valuable  fine  particles  or  plankton  from 
effluent  waters.  To  measure  the  quality  of  the 
microstrained  water,  a  method  was  developed  for 
measuring  the  flow  of  water  across  a  given  area  of 
fine  mesh  of  the  type  used  in  an  industrial  micros- 
trainer.  The  Boucher  method  (filterability  index) 
consists  of  a  constant  flow  system  under  a  variable 
head.  The  Beaudrey  method  consists  of  a  constant 
head  and  decreasing  flow  system.  Reps  or  Dutch 
weave  microstrainer  fabric  provides  double  strain- 
ing obtained  by  apertures  in  different  planes.  The 
efficiency  of  the  microstrainer  is  measured  by  test- 
ing samples  of  water  before  and  after  microstrain- 
ing with  a  Colmatometer.  The  Beaudrey  P.C. 
(B.P.C.)  water  quality  measurement  reductions 
depend  on  the  mesh  size;  35-micron  mesh  yields  60 
to  70%  B.P.C.  reduction,  and  22-micron  mesh 
yields  80  to  90%  B.P.C.  reduction.  Good  micros- 
training  performance  is  obtained  for  treating  raw 
water  for  drinking  water  purposes  when  the  source 
waters  contain  clear  waters  with  moderate  plank- 
ton content  and  no  silt.  For  waters  of  all  natures 
which  contain  suspended  solids  that  do  not  easily 
settle,  microstraining  can  be  used  as  a  preliminary 
treatment.  Mesh  of  22  microns  is  commonly  used 
for  microstraining  as  a  polishing  treatment  for 
sewage  water.  For  treatment  of  industrial  water, 
microstraining  is  used  as  a  fine  screening  method 
for  protecting  coolers,  or  as  a  preliminary  treat- 
ment for  special  water  preparation  plants.  Micros- 
training  has  been  applied  only  in  a  few  cases  for 
primary  sewage  treatment.  Attempts  have  been 
made  to  have  pretreatment  prior  to  microstraining 
to  increase  the  removal  efficiency  of  the  micros- 
trainer. Preozonation  acts  as  a  coagulant  for  the 
particles  to  be  removed.  Microstrainers  are  self- 
contained  units  that  are  normally  installed  in  a 
concrete  tank.  Microstrainer  sizing  must  be  done 
very  carefully  and  must  allow  for  some  extra  ca- 
pacity since  water  quality  may  vary  beyond  the 
expected  B.P.C.  values.  The  advantages  of  micros- 
trainers  are:  compactness,  very  low  head  drop, 
high  and  constant  efficiency,  low  energy  require- 
ments, no  chemical  requirements,  very  low  spray 
water  consumption,  low  maintenance,  complete 
automation,  no  sludge  treatment  requirements,  and 
less  frequent  washing  of  sand  needed.  (See  also 
W90-08494)  (Geiger-PTT) 
W90-08499 
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Descriptors:  'Desalination,  'Reverse  osmosis, 
•Wastewater  treatment,  'Water  treatment,  Mem- 
brane processes,  Model  studies,  Nitrates,  Nitrogen 
removal,  Potable  water,  Separation  techniques, 
Solute  transport,  Theoretical  analysis. 

Reverse  osmosis  is  a  separation  technique  involv- 
ing the  passage  of  water  molecules  through  a  semi- 
permeable membrane  due  to  the  application  of 
pressure  and  involves  no  change  either  in  phase  or 
temperature.  Cellulose  acetate  is  the  most  univer- 
sally used  membrane  material  in  the  reverse  osmo- 
sis process.  Reverse  osmosis  membranes  have  been 
incorporated  into  tubular,  spiral  wound,  or  hollow 
fiber  geometric  devices.  Fouling  of  reverse  osmosis 
membranes  can  be  attributed  to  precipitation  of 
mineral  salts,  precipitation  of  metallic  oxides,  foul- 
ing by  suspended  solids,  fouling  by  colloids,  and 
proliferation  of  bacteria.  Pretreatment  by  filtration, 
adjustment  of  parameters  that  affect  the  solubility 
of  precipitates,  coagulation  of  colloidal  matter,  and 
chemical  treatment  to  avoid  the  formation  of  bac- 
terial slime  layers  provide  optimal  performance  of 
the  reverse  osmosis  system.  The  flow  resistance  of 
the  reverse  osmosis  membrane  should  be  mini- 
mized while  maintaining  structural  integrity.  The 
transport  model  incorporating  flux  equations  and 
performance  variables  will  help  in  designing  re- 
verse osmosis  membranes.  Concentration  polariza- 
tion, the  enrichment  of  the  salt  concentration  in  a 
boundary  layer  near  the  membrane  surface  with 
increased  flow  of  water  through  the  membrane  and 
as  salts  are  rejected  by  the  membrane  may  also  be 
modeled.  When  installing  the  reverse  osmosis 
system,  membrane  selection,  permeate  flow  rate, 
membrane  life,  and  the  cleaning  frequency  of  mem- 
branes should  be  considered.  Reverse  osmosis  is 
used  in  desalination  for  potable  water  treatment, 
production  of  pure  water  for  industrial  purposes, 
and  treatment  of  municipal  and  industrial 
wastewater.  (See  also  W90-08494)  (Geiger-PTT) 
W90-O85O2 
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The  ultrafiltration  (UF)  membrane  allows  the  pas- 
sage of  water  and  low  molecular  weight  solutes 
but  retains  macromolecules  whose  size  is  bigger 
than  the  pore  size  of  the  membrane.  Typically,  UF 
membranes  have  a  thin  (0.2  to  1  micron)  surface 
skin  supported  by  a  porous  substructure.  Pore  sizes 
can  range  from  equivalent  molecular  weights  as 
low  as  1000  to  as  high  as  100,000.  There  are  three 
primary  UF  configurations:  tubular,  spiral-wound, 
and  hollow  fiber.  To  reduce  fouling,  high  feed 
flow  rate  and  lowest  practicable  hydraulic  pressure 
difference  across  the  membranes  are  used.  The 
classical  theory  for  UF  depends  on  mass  balance 
for  the  solutes  in  the  laminar  boundary  layer 
formed  at  the  membrane  surface.  The  applications 
of  UF,  for  the  production  of  specifically  treated 
water  for  industries,  are  numerous  and  include  the 
fermentation  of  lactose,  recovery  of  paints,  treat- 
ment and  recycle  caustic  extraction  waste  after 
bleaching  in  the  paper  and  pulp  industry,  and 
removal  of  fiber  in  the  textile  industry.  UF  is  also 
widely  used  in  industrial  wastewater  treatment 
where  recycling  of  raw  materials,  products,  and 
by-products  are  of  primary  concern.  It  is  also  used 
in  secondary  and  tertiary  treatment  of  municipal 
wastewater.  The  economics  of  UF  is  dependent  on 
the  specific  application.  The  advantages  of  UF  for 
certain  applications  outweigh  the  disadvantages. 
The  major  differences  of  UF,  microfiltration,  and 
reverse  osmosis  are  compared  with  respect  to 
transfer  mechanism,  law  governing  the  transfer, 
type  of  solution  treated,  permeability  range  of  sol- 
vent, and  pressure  applied.  (See  also  W90-08494) 
(Geiger-PTT) 
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Microfiltration  (MF)  is  a  pressure-driven  mem- 
brane process  for  the  separation  of  particles, 
microorganisms,  large  molecules,  and  emulsion 
droplets.  The  filter  medium  is  a  microporous  mem- 
brane with  a  separation  limit  in  the  range  of  0.02  to 
10  microns.  Microporous  membranes  are  produced 
by  phase  inversion,  molding  and  sintering  of  fine- 
grained powder,  irradiation  and  etching  processes, 
or  stretching  of  sheets  of  partially  crystalline  poly- 
mers. In  crossflow-filtration,  the  fluid  to  be  filtered 
flows  parallel  to  the  surface  of  the  filter  medium. 
This  parallel  flow  generates  shearing  forces  and/or 
turbulences  over  the  filter  medium  and  limits  the 
thickness  of  the  filter  cake.  The  transmembrane 
pressure  influences  the  flux  together  with  the  back 
transport  conditions  and  the  thickness  of  the  layer. 
Crossflow  microfiltration  (CMF)  is  the  unit  oper- 
ation of  a  process  which  can  include  several  post- 
treatment  and  pretreatment  procedures.  In  general, 
a  CMF  plant  consists  of  several  membrane  mod- 
ules which  are  connected  in  a  series  and/or  paral- 
lel. The  periodic  back  flush  with  filtrate,  the  use  of 
abrasives,  pulsated  flows,  and  electrophoresis  are 
used  to  reduce  the  build-up  of  a  layer  on  the 
membrane.  The  principal  factors  to  be  considered 
in  an  economical  analysis  of  CMF  are:  the  capital 
costs  of  the  system  depending  on  the  flux,  com- 
plexity of  the  system,  required  components  other 
than  membranes,  replacement  costs  of  the  mem- 
brane, membrane  lifetime,  energy  requirements  for 
pumps,  and  labor  costs  (including  time  for  mem- 
brane cleaning  and  membrane  replacement).  (See 
also  W90-08494)  (Geiger-PTT) 
W90-08504 
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Electrodialysis  (ED)  is  a  physical  method  for  ex- 
tracting or  concentrating  ions  in  solutions  by  mi- 
gration, under  the  influence  of  an  electric  field, 
through  anion-selective  and  cation-selective  mem- 
branes, without  using  the  products  of  the  electrode 
reactions.  In  an  ED  stack,  more  than  100  but  less 
than  1000  unit  cells  are  placed  between  two  elec- 
trodes, resulting  in  hundreds  of  feed  streams,  dilute 
streams,  and  concentrate  streams  separated  by 
spacer  gaskets.  Each  spacer  frame  is  provided  with 
solution  channels  that  connect  the  solution  supply 
ducts  with  the  solution  compartment.  The  flow 
system  of  the  stack  may  be  cocurrent  or  counter- 
current.  For  external  staging,  two  or  more  groups 
of  cells,  each  with  its  own  set  of  electrodes  may  be 
placed  within  the  same  clamping  press.  In  the  case 
of  internal  staging,  all  the  groups  of  cells  are  put 
between  two  electrodes.  Ion  exchange  membranes 
may  be  homogeneous  or  heterogeneous  depending 
on  their  microstructure.  Heterogeneous  mem- 
branes are  composed  of  more  than  one  material, 
while  homogeneous  membranes  are  of  uniform 
composition,  even  at  the  molecular  scale.  Microhe- 
terogeneous  membranes  are  uniform  from  a  macro- 
scopic point  of  view.  The  most  important  principle 
involved  in  the  ion  exchange  membrane  process  is 
the  Donnan  equilibrium  relationship.  In  the  design 
of  an  ED  module,  it  is  essential  to  relate  the 
external  electric  potential  applied  at  a  given  con- 
centration distribution  across  the  stack  with  the 
current  density,  the  ionic  flux,  and  osmotic  flow. 


These  relationships  are  mathematically  modeled, 
along  with  the  critical  current,  transport  and  effi- 
ciency in  a  unit  cell,  and  current  efficiency  of  the 
stack.  For  process  and  equipment  design,  the  mate- 
rial balance,  demineralization  factor,  power  re- 
quirement and  instrumentation  are  considered. 
Sensors  are  used  to  measure  conductivity,  and 
process  control  may  use  an  alarm  or  light  to  indi- 
cate excess  salinity.  ED  requires  filter  pretreatment 
and  in  some  cases,  posttreatment  to  adjust  pH. 
Whenever  the  membranes  are  suspected  of  produc- 
ing a  sieve  effect,  current  reversal  is  practiced.  ED 
finds  wide  applications  in  potable  water,  industrial 
wastewater,  and  wastewater  treatment.  (See  also 
W90-08494)  (Geiger-PTT) 
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logical treatment,  Monitoring,  Wastewater  man- 
agement. 

The  quality  of  wastewaters  to  be  used  for  inten- 
tional reuse  can  be  improved  through  adequate 
control  of  industrial  discharges  and  segregation  to 
further  reduce  industrial  and  commercial  contribu- 
tions and  stormwater  runoff.  Efficient  biological 
treatment  prior  to  advanced  treatment  also  is  effec- 
tive in  improving  quality.  There  are  a  variety  of 
advanced  treatment  processes  available  which  col- 
lectively can  further  clean  wastewaters  to  produce 
almost  any  quality  of  water  desired.  With  VOCs, 
the  most  effective  commonly  used  processes  are  air 
stripping  and  activated  carbon  sorption.  In  addi- 
tion, with  a  highly  competent  management  and 
technical  team,  with  a  significantly  increased  level 
of  analytical  monitoring  over  what  is  normally 
used  in  wastewater  treatment,  and  by  controlling 
flow  rates  through  treatment  systems  and  selecting 
water  of  the  desired  quality  prior  to  reuse,  a  high 
degree  of  reliability  can  be  built  into  the  system. 
However,  there  are  costs  involved  in  each  of  these 
measures.  The  decision  then  concerns  which  meas- 
ures are  necessary  in  a  given  situation  to  ensure 
that  the  overall  reuse  system  is  sufficiently  reliable 
and  effective  to  provide  the  consumer  now  and  in 
the  future  with  a  safe  and  wholesome  drinking 
water  supply.  (See  also  W90-08509)  (Lantz-PTT) 
W90-08517 


OPERATIONAL  EXPERIENCES  WITH  THE 
INDUSTRIAL  AND  COMMUNAL  WASTE 
WATER  TREATMENT  SYSTEM  IN  THE  DIS- 
TRICT OF  LINZ. 

Stadtbetriebe  Linz  G.m.b.H.  (Austria).  Inst,  fuer 
Wasseraufbereitung,    Abwasserreiningung    und    - 
Forschung. 
G  E.  Reichel. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  5,  p  87-92,  1990.  2  fig,  1  tab. 

Descriptors:  'Biological  treatment,  'Combined 
treatment,  'Danube  River,  'Wastewater  treatment, 
Anaerobic  digestion,  Austria,  Industrial 
wastewater,  Linz,  Municipal  wastewater,  Sludge 
digestion,  Traun  River,  Wastewater  facilities. 

The  city  of  Linz  is  situated  on  the  Danube  River 
between  two  hydroelectric  power  plants  at  Gold- 
worth-Wilhering  and  Abwinden-Asten.  Because  of 
the  construction  of  the  hydroelectric  plant  in  Ab- 
winden-Asten, a  central  sewage  treatment  plant  for 
22  communities  and  the  wastewaters  of  the  chemi- 
cal and  steel  industry,  was  constructed.  A  new 
concept  which  required  the  construction  of  a  col- 
lector sewer  along  the  Danube  down  below  the 
hydroelectric  plant  at  Abwinden-Asten  and  a  fully 
biological  treatment  plant  for  all  the  wastewaters 
from  industry  and  the  surrounding  communities, 
was  utilized.  For  the  wastewater  from  the  northern 
part  of  the  city,  it  was  decided  to  construct  a  duct 
under  the  Danube  so  that  the  wastewater  could  be 
transferred  from  the  left  bank  to  the  right  bank  of 
the  Danube.  A  tunnel  with  a  length  of  373  m  at  a 
depth  of  25  m  was  constructed.  On  the  right  bank 
where  the  different  harbors  for  the  city  are  situated 
and  under  the  river  Traun,  further  tunnels  with  a 
total  length  of  2. 1  km  and  a  depth  of  30  m  below 
the  water  level  of  the  Danube,  were  constructed. 
The  three  collectors  were  then  connected  to  a 
main  collector.  Approximately  13  km  from  the 
center  of  the  city  the  biological  sewage  treatment 
plant  was  erected  so  that  the  treated  wastewater 
could  be  fed  into  the  Danube  below  the  hydroelec- 
tric plant  at  Abwinden-Asten.  According  to  this 
scheme,  the  following  wastewaters  are  being  col- 
lected and  treated  in  the  newly  constructed  treat- 
ment plant:  (1)  the  communal  wastewater  from  22 
communities,  which  amounts  to  about  565,000  pop- 
ulation equivalents  (PE);  (2)  the  industrial 
wastewater  from  the  chemical  industry  (100,000 
PE);  (3)  the  wastewater  from  the  steel  industry 
(45,000  PE);  (4)  wastewaters  from  the  apple  juice 
producing  industry  (25,000  PE);  (5)  wastewater 
from  the  paper  producing  industry  (10,000  PE).  In 
1991,  the  wastewaters  from  a  second  pulp  factory 
(100,000  PE)  will  also  be  led  into  the  sewage 
treatment  plant.  Purification  efficiency  in  terms  of 
biochemical  oxygen  demand  for  5  hours  is  93% 
and  83%  for  chemical  oxygen  demand.  The  anaer- 
obic digested  sludge  is  deposited  into  lagoons. 
(Agostine-PTT) 
W90-08616 


DEVELOPMENT  OF  WATER  POLLUTION 
CONTROL  IN  AUSTRIA:  AN  EXAMPLE  OF  A 
RIPARIAN  STATE  IN  THE  DRAINAGE  AREA 
OF  THE  RIVER  DANUBE. 

Technische    Univ.,    Vienna   (Austria).    Inst,    fuer 

Wasserguete  und  Landschaftswasserbau. 

For  primary  bibliographic  entry  see  Field   5G. 

W90-08634 


VKNNA  SEWERAGE  SYSTEM. 

Vienna  Municipal  Dept.,  Austria. 

P.  Bortenschlager. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  235-240,  1990.  4  fig. 

Descriptors:  'Sewer  systems,  'Vienna, 
•Wastewater  facilities,  'Water  quality,  Austria, 
Danube  River,  Groundwater  quality,  Industrial 
wastewater,  Municipal  wastewater,  Relief  sewers. 

For  many  decades  the  wastewater  of  Vienna  had 
been  discharged  to  the  nearest  body  of  water,  i.e. 
the  Wien  River,  Danube  Canal,  and  Danube  River. 
In  the  period  1969-1980,  numerous  intercepting 
sewers  and  a  central  treatment  plant  were  built. 
The  facilities  guaranteed  that  all  effluent  produced 
in  Vienna  was  brought  to  the  central  treatment 
plant  for  purification.  Since  1986  a  program  has 
been  in  effect  to  expand  the  existing  sewage  system 
and  improve  obsolete  sewers,  the  aim  being  to 
preserve  groundwater  quality.  Providing  also  for 
the  construction  of  relief  interceptors  along  the 
Danube  Canal  and  the  Wien  River  as  well  as  the 
enlargement  of  the  central  treatment  plant,  the 
program  was  designed  not  only  to  preserve  but 


also  to  improve  water  quality  in  the  Danube  Canal 
and  the  Danube  itself.  The  city  has  appropriated 
AS  12,000  million  for  this  project,  which  is  to  be 
completed  by  the  year  2000.  (Agostine-PTT) 
W90-08636 


IMPACT  OF  MUNICIPAL  WASTEWATER  ON 
THE  QUALITY  OF  THE  RIVER  SAVA. 

Zagreb  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08642 


5E.  Ultimate  Disposal  Of  Wastes 


USER'S  GUIDE  FOR  MODELS  OF  DREDGED 
MATERIAL  DISPOSAL  IN  OPEN  WATER. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

B.  H.  Johnson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

D-90-5,  February  1990.  Final  Report.  lOlp,  7  fig, 

15  ref,  6  append. 

Descriptors:  'Dredging  wastes,  'Fate  of  pollut- 
ants, 'Model  studies,  'Ocean  dumping,  'Path  of 
pollutants,  'Waste  disposal,  Handbooks,  Mathe- 
matical models,  Suspended  sediments. 

Mathematical  models  that  account  for  the  physical 
processes  determining  the  short-term  fate  of 
dredged  material  disposed  at  open-water  sites  pro- 
vide estimates  of  suspended  sediment  concentra- 
tions in  the  receiving  water  and  the  initial  deposi- 
tion pattern  and  thickness  of  material  on  the 
bottom.  Two  such  models  were  developed  under 
the  US  Army  Corps  of  Engineers  Dredged  Materi- 
al Research  Program  to  handle  both  instantaneous 
dumps  and  continuous  discharges.  A  third  model 
using  features  of  the  two  earlier  models  has  been 
constructed  to  handle  a  semicontinuous  disposal 
operation  from  a  hopper  dredge.  These  models  are 
known  as  DIFID  (Disposal  From  an  Instantaneous 
Dump),  DIFCD  (Disposal  From  a  Continuous 
Discharge),  and  DIFHD  (Disposal  From  a  Hopper 
Dredge).  DIFID  should  be  applied  when  the  dis- 
posal operation  is  essentially  instantaneous,  where- 
as DIFCD  is  applicable  to  continuous  disposal 
operations,  e.g.,  pipeline  disposal.  DIFHD  has 
been  developed  for  application  to  dredged  material 
disposal  from  a  stationary  hopper  dredge  in  which 
two  or  more  bins  discharge  material  simultaneous- 
ly. Example  applications  of  the  models  at  a  con- 
stant-depth site  presented  in  Appendices  A,  B,  and 
C  serve  to  illustrate  that  very  little  input  data  are 
required  for  such  applications.  (Lantz-PTT) 
W90-07518 


MEASUREMENT  OF  HYDROLOGIC  PARAM- 
ETERS OF  CONFINED  DREDGED  MATERIAL 
AT  WILMINGTON  HARBOR,  DELAWARE, 
CONTAINMENT  AREA. 

Delaware  Univ.,  Newark.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07519 


METHODOLOGY  FOR  ANALYSIS  OF  SUBA- 
QUEOUS SEDIMENT  MOUNDS. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

M.  E.  Poindexter-Rollings. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

D-90-2,  February  1990.  Final  Report.  1 19p,  48  fig, 

1  tab,  83  ref,  append. 

Descriptors:  'Dredging  wastes,  'Ocean  dumping, 
•Waste  disposal,  Case  studies,  Mathematical  stud- 
ies, Mounds,  Physical  properties,  Sediments. 

Dredging  of  contaminated  sediments  and  subse- 
quent disposal  and  capping  in  legally  designated 
disposal  sites  is  an  internationally  accepted  disposal 
alternative  when  adherence  to  strict  disposal  prac- 
tices is  maintained.  As  more  highly  contaminated 
sediments  in  the  heavily  industrialized  harbors  of 
the  world  must  be  dredged  to  maintain  navigation 


and  economic  viability,  pressure  to  use  subaqueous 
dredged  material  disposal  sites  will  increase.  A 
methodology  of  analysis  was  developed  to  investi- 
gate the  behavior  of  the  created  subaqueous  sedi- 
ment mounds.  Emphasis  was  placed  upon  the 
physical  aspects  of  mound  behavior,  although  the 
methodology  also  includes  chemical  and  biological 
aspects.  The  physical  aspects  of  the  methodology 
were  applied  to  four  field  sites  at  which  dredged 
material  mounds  have  been  created:  Duwamish 
Waterway  site;  Long  Island  Sound  sites;  Stamford- 
New  Haven  North  mound;  and  Stamford-New 
Haven  South  mound.  The  procedure  successfully 
predicted  the  physical  behavior  of  the  constructed 
dredged  material  mounds.  This  method  of  analysis 
provides  a  useful  tool  for  evaluation  of  subaqueous 
disposal  sites  and  the  dredged  material  mounds 
created  within  these  sites;  it  is  equally  applicable  to 
analysis  of  contaminated  and  uncontaminated 
dredged  material  mounds.  (Author's  abstract) 
W90-07520 


METHODS  OF  DETERMINING  THE  LONG- 
TERM  FATE  OF  DREDGED  MATERIAL  FOR 
AQUATIC  DISPOSAL  SITES. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W9O-07521 


LONG-TERM  MONITORING  OF  ELEVEN 
CORPS  OF  ENGINEERS  HABITAT  DEVELOP- 
MENT FIELD  SITES  BUILT  OF  DREDGED 
MATERIAL,  1974-1987. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
M.  C.  Landin,  J.  W.  Webb,  and  P.  L.  Knutson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
D-89-1,  December  1989.  Final  Report.  221p,  30  fig, 
42  tab,  61  ref,  append. 

Descriptors:  'Dredging  wastes,  'Habitat  restora- 
tion, 'Habitats,  'Waste  disposal,  Environmental 
policy,  Management  planning,  Monitors,  Policy 
making. 

Eleven  habitat  development  field  sites  built  by  the 
US  Army  Corps  of  Engineers  (CE)  on  dredged 
material  were  monitored  from  1974-1987  in  re- 
sponse to  questions  regarding  their  ecological  con- 
tribution and  longevity  in  comparison  to  natural 
habitats.  Seven  of  these  sites  (Nott  Island,  CT; 
Windmill  Point,  VA;  Buttermilk  Sound,  GA;  Apa- 
lachicola  Bay,  FL;  Bolivar  Peninsula,  TX;  Salt 
Pond  No.  3,  CA;  and  Miller  Sands  Island,  OR) 
were  built  during  the  CE  Dredged  Material  Re- 
search Program.  Four  sites  (Gaillard  Island,  AL; 
Lake  of  the  Woods,  MN;  Pointe  Mouillee,  MI;  and 
Southwest  Pass,  LA)  were  built  by  CE  Districts 
and  added  to  the  long-term  monitoring  effort. 
Each  of  the  1 1  sites  differed  according  to  the  type 
of  habitat  developed,  location,  dredged  material 
substrate,  structural  development,  water  and 
energy  regime,  and,  land-use  potential,  regional 
habitat  needs,  salinity,  or  other  pertinent  features 
that  were  representative  of  those  encountered  most 
often  by  field  personnel  in  CE  District  offices 
where  dredging  occurs.  Ten  major  recommenda- 
tions for  habitat  development  and  restoration  using 
dredged  material  and  other  construction  soils  in- 
clude: careful  planning  where  habitat  development 
will  be  included;  examine  nearby  sites  in  the 
project  vicinity  to  determine  habitat  needs  and  the 
likelihood  of  construction  success;  take  into  ac- 
count site  variables;  develop  a  set  of  criteria  and 
objectives  where  habitat  development  and  natural 
resource  goals  are  included  during  project  early 
planning  stages;  remain  flexible  in  these  criteria 
and  objectives,  because  a  site  may  develop  over 
time  into  a  similar  but  equal  habitat  rather  than  the 
hoped-for  habitat  because  of  unforeseen  factors; 
develop  a  contingency  management  plan  in  case 
alternate  habitats  should  evolve  over  time  on  the 
dredged  material;  provide  careful  instruction  to 
dredging  inspectors  whose  responsibilities  include 
seeing  that  elevational  land  dredge  pipe  movement 
specifications  are  exactly  fulfilled;  provide  funding 
as  well  as  authorization  for  habitat  development 
activities;    and    develop    long-range    management 
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ilans  for  dredging  and  placement  that  incorporates 
latural  resource  beneficial  uses.  (Lantz-PTT) 
V90-07566 


ANDFILL  CO-DISPOSAL  OF  PHENOL- 
JEARING  WASTEWATERS:  ORGANIC  LOAD 
CONSIDERATION. 

Jniversity   of  Strathclyde,   Glasgow   (Scotland). 

>pt.  of  Bioscience  and  Biotechnology. 

.  A.  Watson-Craik,  and  E.  Senior. 

ournal  of  Chemical  Technology  and  Biotechnol- 

>gy  JCTBDC,  Vol.  47,  No.  3,  p  219-233,  1990.  6 

ig,  31  ref. 

Jescriptors:  'Hazardous  waste  disposal,  'Land- 
ills,  'Methane,  'Organic  loading,  'Organic 
vastes.  'Phenols,  'Wastewater  analysis, 
Wastewater  disposal,  Analytical  methods,  Biode- 
;radation.  Methanogenesis,  Model  studies. 

^  multi-stage  model,  operated  with  single  elution, 
was  used  to  investigate  the  effects  of  organic  load- 
-igs  on  the  attenuation  of  a  model  phenolic 
wastewater  in  domestic  refuse.  Although  100  per- 
ent  dissimilation  of  influent  phenol  (2-5  mmol  per 
ubic  decimeter)  was  recorded  at  a  dilution  rate  of 
i.007  per  hour,  partial  inhibition  of  both  phenol 
legradation  and  species  competing  with  methano- 
;ens  for  a  common  electron  donor(s)  was  apparent 
t  concentrations  greater  than  or  equal  to  4  mmol 
er  cubic  decimeter.  On  extended  perfusion  with  8 
imol  phenol  per  cubic  decimeter,  the  progressive 
ihibition  of  phenol  dissimilation  was  not  obviated 
y  nutrient  supplementation.  Simultaneous  degra- 
ation  of  the  catabolic  intermediate,  hexanoic  acid, 
nd  elevated  methane  release  rates  suggested  that 
lie  transformation  of  phenol  to  hexanoate  was  rate 
uniting.  (Author's  abstract) 
V90-07572 


IYDRAULIC  CHARACTERISTICS  OF  MUNIC- 
PAL  REFUSE. 

Converse  Consultants  East,  Caldwell,  NJ. 

.  S.  Oweis,  D.  A.  Smith,  R.  B.  Ellwood,  and  D.  S. 

ireene. 

ournal    of    Geotechnical    Engineering    (ASCE) 

GENDZ,  Vol.  116,  No.  4,  p  539-553,  April  1990. 

3  fig,  3  tab,  14  ref. 

)escriptors:  'Hydraulic  conductivity,  'Hydraulic 
Toperties,  'Leachates,  'Municipal  wastes,  'Path 
f  pollutants,  'Waste  disposal,  Landfills,  Pumping 
wts,  Solid  wastes,  Test  wells,  Water  pollution 
ontrol. 

I  review  is  made  of  the  hydraulic  conductivity 
nd  other  hydraulic  parameters  of  municipal 
waste.  The  hydraulic  conductivity  can  be  assessed 
idirectly  from  measured  field  parameters  and 
water  balance.  A  test  well  penetrating  about  100  ft 
f  refuse  was  installed  and  pumped  for  about  one 
ay  at  20  gpm  and  2  1/2  days  at  12  gpm.  Draw- 
owns  were  measured  at  three  observation  wells 
nd  the  pumped  well.  The  hydrogeologic  param- 
ters  were  computed  using  conventional  hydro- 
;eologic  analysis.  Based  on  the  results  of  a  pump- 
lg  test  of  leachate  from  a  municipal  landfill,  hy- 
Iraulic  conductivity  of  municipal  refuse  is  about 
301  cm/s.  Pumping  of  leachate  from  a  municipal 
mdfill  is  feasible  for  control  of  leachate  release  to 
round  water.  Leachate  pumping  may  offer  an 
ttractive  cost-effective  alternative  for  leachate 
lanagement  when  compared  to  cutoff  walls,  toe 
rains,  etc.  While  municipal  refuse  has  a  substan- 
lally  different  composition  than  typical  soils,  the 
iws  governing  water  flow  in  soils  appear  to  be 
pplicable  to  refuse  on  a  macroscale  basis. 
Chonka-PTT)30  Mar  90 
V90-07594 


/IONTE  CARLO  ANALYSIS  AND  BAYESIAN 
>ECISION  THEORY  FOR  ASSESSING  THE 
EFFECTS  OF  WASTE  SITES  ON  GROUND- 
VATER,  I:  THEORY. 

)uke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

'or  primary  bibliographic  entry  see  Field  5C. 

V90-07614 


MONTE  CARLO  ANALYSIS  AND  BAYESIAN 
DECISION  THEORY  FOR  ASSESSING  THE 
EFFECTS  OF  WASTE  SITES  ON  GROUND- 
WATER, II:  APPLICATIONS. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2F. 

W9O-07615 


LOW-LEVEL    ALKALINE    SOLUBILIZATION 
FOR  ENHANCED  ANAEROBIC  DIGESTION. 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Civil  Engineering  and  Mechanics. 

For  primary  bibliographic  entry   see  Field   5D. 

W90-07630 


TREATMENT  AND  DISCHARGE  TO  A  POTW: 
THE  STRINGFELLOW  EXPERIENCE. 

Environmental  Protection  Agency,  San  Francisco, 

CA.  Region  IX. 

For  primary  bibliographic  entry  see  Field   5G 

W90-07633 


PLANT  UPTAKE  OF  SLUDGE-BORNE  PCBS. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agronomy  and  Horticulture. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07704 


CONTROL  OF  ARBORESCENT  VEGETATION 
BELOW  POWER  LINES  WITH  WASTEWATER 
SLUDGE. 

Quebec  Ministere  de  l'Energie  et  des  Ressources, 
Sainte-Foy.  Service  de  la  Recherche  Appliquee. 
Y.  Grenier,  and  D.  Couillard. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  1,  p  141-146,  1990.  4  fig,  7  tab,  19  ref. 
Natural  Sciences  and  Engineering  Research  Coun- 
cil of  Canada  Grant  NSERC  OGP000371 1. 

Descriptors:  'Plant  growth,  'Sludge  disposal, 
'Sludge  utilization,  'Trees,  'Vegetation  regrowth, 
Electric  power,  Fertilization,  Right-of-way, 
Shrubs. 

A  1-year  field  study  was  conducted  to  determine 
whether  fertilization  with  wastewater  sludge  could 
favor  growth  of  herbaceous  and  shrub  species  to 
inhibit  or  eliminate  the  growth  of  tree  species 
under  power  lines.  Results  show  that  a  significant 
proportion  of  the  trees  died:  mortality  ranged  from 
35  to  100%  on  plots  that  received  160  Mg/ha  of 
sludge,  and  ranged  from  1  to  31%  on  control  plots. 
The  surviving  trees  showed  accelerated  growth. 
Means  of  height  increments  ranged  from  1 7  to  86 
cm  on  plots  receiving  80  Mg/ha  of  sludge,  and 
ranged  from  5  to  31  cm  on  control  plots.  Sludge 
applications  also  decreased  regeneration  success 
for  trees  in  the  current  year,  with  a  minimum  of  0.8 
and  a  maximum  of  7.0  new  seedlings  per  12.5  sq  m 
on  treated  plots,  as  compared  to  14.0  new  seedlings 
on  control  plots.  With  the  short  duration  of  this 
preliminary  study,  it  is  concluded  that  the  herb  and 
shrub  strata  did  not  have  sufficient  time  to  fully 
develop  in  a  single  growing  season  and  that  the 
hypothesis  remains  to  be  verified.  (Author's  ab- 
stract) 
W90-07708 


GROWTH  AND  ELEMENTAL  CONTENT  OF 
SLASH  PINE  16  YEARS  AFTER  TREATMENT 
WITH  GARBAGE  COMPOSTED  WITH 
SEWAGE  SLUDGE. 

Florida  Univ.,  Gainesville.  Dept.  of  Forestry. 
E.  J.  Jokela,  W.  H.  Smith,  and  S.  R.  Colbert. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.   1,  p  146-150,  1990.   1  fig,  5  tab,  26  ref. 

Descriptors:  'Bioaccumulation,  'Compost,  'For- 
ests, 'Pine  trees,  'Sludge  disposal,  'Sludge  utiliza- 
tion, 'Solid  waste  disposal,  Nutrient  cycling,  Path 
of  pollutants,  Plant  growth,  Plant  tissues,  Recy- 
cling, Tissue  analysis.  Waste  recovery. 

Landspreading  of  organic  wastes  remains  an  envi- 
ronmentally acceptable  option  for  recycling  nutri- 
ents. Tree  growth  and  elemental  tissue  concentra- 
tions in  a  slash  pine  (Pinus  eliottii  Engelm.)  planta- 


tion treated  16  years  previously  with  four  rates  (0, 
112,  224,  and  448  Mg/ha)  of  municipal  garbage 
composted  with  sewage  sludge  were  assessed.  Tree 
growth  was  significantly  greater  where  garbage 
compost  was  applied.  Stem  wood  biomass  in- 
creased from  55.7  to  94.7  Mg/ha  at  the  heaviest 
garbage  application  rate,  a  1.7-fold  increase  over 
the  control.  Annual  tree  basal  area  increment  re- 
sponses were  also  largest  and  most  long-lasting  (up 
to  9  years)  for  the  448  Mg/ha  rate.  Significant,  but 
modest  treatment-associated  increases  in  concen- 
trations of  nitrogen,  phosphorus,  boron,  iron,  alu- 
minum, and  zinc  in  pine  tissues  (foliage,  stem 
wood),  and  phosphorus  and  calcium  in  Rubus  spp., 
a  dominant  understory  plant,  were  found  after  16 
years.  Analysis  of  pine  xylem  tissue  corresponding 
to  the  juvenile  and  post-crown  closure  growth 
phases  revealed  significantly  higher  concentrations 
of  potassium,  calcium,  magnesium,  copper,  alumi- 
num and  zinc  in  the  latter  period.  Results  suggest 
that  landspreading  and  recycling  degradable  or- 
ganic wastes  in  forests  can  increase  tree  and  under- 
story growth  without  long-term  deleterious  eco- 
system effects.  The  applicability  of  these  results  to 
a  typical  community  in  a  forested  landscape  is 
illustrated.  Nationally,  Florida  ranks  near  the  top 
in  total  area  annually  reforested  and  in  solid  waste 
generation  per  capita.  Coupling  these  two  activi- 
ties, in  accordance  with  results  from  this  study, 
could  substantially  benefit  municipal  solid  waste 
disposal  through  forest  recycling,  while  increasing 
tree  and  understory  growth  without  long-term  del- 
eterious effects  to  the  ecosystem.  (Author's  ab- 
stract) 
W90-07709 


LEACHATE  TREATMENT:  DESIGN  RECOM- 
MENDATION FOR  SMALL  BUT  EXTREMELY 
FLUCTUATING,  HIGHLY  POLLUTED  QUAN- 
TJTTES  OF  WATER. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

For  primary  bibliographic  entry  see  Field   5D. 
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EVALUATION     OF     LAND     APPLICATION 
USING     SECONDARY     EFFLUENT     IN     A 
FOREST  SLOPE:  ESTIMATION  OF  DRAINED 
WATER  QUALITY  AND  DISCUSSION  OF  THE 
EFFECTS  UPON  SOIL  OR  PLANTS  AND  BE- 
HAVIOR OF  BACTERIA. 
Kagawa  Univ.,  Takamatsu  (Japan). 
T.  I.  Itoyama,  H.  Yokose,  S.  Yoshida,  and  M. 
Kuwahara. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  275- 
288,  March  1990.  3  fig,  14  tab,  16  ref.  English 
summary. 

Descriptors:  'Forests,  'Land  disposal,  'Path  of 
pollutants,  'Wastewater  disposal,  'Wastewater  uti- 
lization, Bioaccumulation,  Calcium,  Coliforms, 
Costs,  Nitrates,  Silicon  dioxide,  Soil  contamina- 
tion. 

The  secondary  effluent  of  domestic  wastewater 
was  sprinkled  on  a  slope  in  forest  land  in  order  to 
evaluate  water  reuse  and  to  examine  changes  in  the 
chemical  properties  of  the  soil  and  plants.  Hydro- 
logic  data  was  obtained  from  the  test  area.  Except 
for  calcium,  silicon  dioxide,  and  nitrate,  the  con- 
centration of  most  ions  and  compounds  decreased, 
but  some  ions  accumulated  in  the  soil.  Of  these, 
chloride  and  manganese  ions  were  absorbed  by  a 
few  plant  species.  Wastewater  sprinkling  caused 
favorable  effects  on  tree  growth  and  changes  in 
weed  species  composition.  There  was  a  marked 
degree  of  coliform  bacteria  removal  during  pas- 
sage of  the  effluent,  probably  due  to  filtration  and/ 
or  absorption  effects  of  the  soil.  Few  unfavorable 
effects  on  plant  growth  and  soil  were  found.  The 
cost  of  this  procedure  compared  favorably  with 
that  of  advanced  wastewater  treatment.  Daily  ap- 
plication of  30,000  to  35,000  liters  of  wastewater 
per  1100  square  meters  over  a  2-hour  period  is 
recommended.  (Shidler-PTT) 
W90-07908 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


REVIEW  OF  TREATMENT  PROCESS  OP- 
TIONS TO  MEET  THE  EC  SLUDGE  DIREC- 
TIVE. 

Water    Research    Centre,     Swindon    (England). 

Swindon  Engineering  Centre. 

For   primary   bibliographic   entry  see  Field   5D. 

W90-07927 


REVIEW  OF  POLLUTION  FROM  WASTE  IN- 
CINERATION. 

Leeds  Univ.  (England).  Dept.  of  Fuel  and  Energy. 
P.  T.  Williams. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  1,  p  26- 
34,  February  1990.  2  fig,  10  tab,  43  ref. 

Descriptors:  *Air  pollution  sources,  'Incineration, 
♦Solid  waste  disposal,  *Waste  disposal,  *Water 
pollution  sources,  Combustion,  Dioxins,  Furans, 
Heavy  metals,  Polycyclic  aromatic  compounds, 
Reviews. 

The  incineration  of  waste  is  increasingly  being 
considered  as  an  alternative  to  landfill  as  a  means 
of  disposal.  Incineration  produces  a  non-putresci- 
ble  and  sterile  ash.  In  addition,  incineration  has  the 
advantage  of  the  option  of  waste-heat  recovery  to 
reduce  costs,  but  there  is  some  concern  that  pollu- 
tion arising  from  waste  incineration  may  be  unac- 
ceptable. The  incineration  of  domestic,  commercial 
or  industrial  waste  may  produce  pollutant  emis- 
sions to  the  atmosphere,  contaminated  wastewater, 
and  contaminated  ash.  The  emissions  are  discussed 
in  detail  in  terms  of  odor,  dust  and  litter,  particu- 
late metals  and  salts,  and  chlorine,  fluorine,  sulfur, 
and  nitrogen  compounds.  The  products  of  incom- 
plete combustion  of  waste  are  reviewed  with  par- 
ticular emphasis  on  polycyclic  aromatic  com- 
pounds, dioxins,  and  furans.  (Brunone-PTT) 
W90-07930 


ON-SITE     TREATMENT     OF     LEACHATES 
FROM  LANDFILLED  WASTES. 

Aspinwall  and  Co.,  Shrewsbury  (England). 

For  primary  bibliographic   entry  see  Field   5D. 
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CITY  DEALS  WITH  SLUDGE  COMPOSTING 
DJXEMMA. 

Eder  Associates,  Locust  Valley,  NY. 

T.  Swenson. 

Public  Works  PUWOAH,  Vol.  121,  No.  3,  p  60-61, 

March  1990.  2  fig. 

Descriptors:  'Composting,  'Landfill  covers,  'Mu- 
nicipal wastes,  'Sludge  disposal,  'Sludge  utiliza- 
tion, 'Waste  disposal,  'Waste  management,  Com- 
post, Leachates,  Recycling,  Sludge  drying,  Sludge 
lagoons,  Sludge  treatment,  Water  pollution  pre- 
vention. 

Waste  disposal  is  an  old  problem  in  need  of  some 
new  solutions.  With  municipal  landfills  at  or  near 
capacity  in  many  parts  of  the  country,  and  public 
awareness  of  this  problem  on  the  upswing,  the 
search  for  efficient,  cost-effective,  environmental- 
ly-sound disposal  techniques  is  gaining  momentum. 
Recently  the  New  York  State  Energy  Research 
and  Development  Authority  (NYSERDA)  agreed 
to  fund  50%  of  the  cost  of  a  sludge  composting 
experiment  undertaken  by  the  city  of  Plattsburgh, 
New  York.  Plattsburgh  needed  a  plan  to  close  four 
lagoons  that  were  once  used  to  dispose  of  dewa- 
tered  sludge  from  the  city's  wastewater  treatment 
plant.  Instead  of  covering  the  lagoons  with  import- 
ed soil,  the  city  decided  to  investigate  the  feasibili- 
ty of  composting  a  portion  of  the  sludge  in  the 
lagoons  and  using  the  composted  material  as  a 
substitute  cover  material.  The  city  developed  a 
plan  that  composted  the  sludge  with  other  solid 
wastes,  such  as  leaves,  newspaper,  and  waste  prod- 
ucts from  local  paper  mills.  By  redirecting  waste 
materials  from  landfills  and  incinerators  to  the 
compost  pile,  this  approach  would  help  promote 
the  goal  of  the  New  York  State  Solid  Waste  Man- 
agement Plan  to  put  waste  products  to  beneficial 
reuse.  At  the  same  time,  using  sludge  compost  for 
the  cover  material  would  reduce  the  column  of 
sludge  in  the  lagoons,  and  would  make  it  easier  to 
close  the   lagoons  in  an  environmentally   sound 


manner.  Sludge  will  be  removed  from  the  lagoons, 
blended  with  selected  amendments  and  piled  into 
windrows  with  compost  turning  equipment.  The 
site  will  be  cleared  and  graded  to  divert  surface 
runoff  around  the  composting  area,  and  any  leach- 
ate  generated  by  the  composting  operation  will 
drain  to  a  collection  system  already  in  place  at  the 
site.  As  recognized  by  NYSERDA,  this  study 
should  benefit  many  other  municipalities  seeking 
ways  to  improve  their  waste  management  systems. 
Facing  a  waste  disposal  crisis,  it  will  be  difficult  to 
ignore  a  method  that  reduces  sludge  while  provid- 
ing lower  cost  landfill  cover.  (Brunone-PTT) 
W90-07947 


REAL-TIME  CONTROL  SYSTEM  FOR  CSO 
REDUCTION. 

Municipality  of  Metropolitan  Seattle,  WA. 

Z.  Vitasovic,  R.  Swarner,  and  E.  Speer. 

Water  Environment  &  Technology,  Vol.  2,  No.  3, 

p  58-65,  March  1990.  3  fig,  1  tab. 

Descriptors:  'Combined  sewer  overflows,  'Con- 
trol systems,  'Storm  runoff,  'Wastewater  disposal, 
•Water  pollution  control,  Combined  sewers,  Com- 
puters, Drainage  systems,  Industrial  development, 
Mathematical  models,  Population  growth,  Real- 
time control  system,  Seattle,  Simulation  analysis, 
Storms,  Wastewater  collection. 

Many  cities  around  the  world  are  faced  with  com- 
bined sewer  overflow  (CSO)  problems.  These 
overflows  occur  in  combined  sewer  systems  during 
storms  when  sewer  capacity  is  exceeded  and  the 
mixture  of  stormwater  and  wastewater  is  released 
to  receiving  waters  untreated.  The  pollution  load 
that  CSOs  introduce  to  the  environment  has  been 
increasing  because  of  stronger  loads  on  the  drain- 
age system  from  population  growth  and  industrial 
development.  The  problem  is  sometimes  alleviated 
by  constructing  storage  facilities  or  separated 
sewers,  but,  in  many  cases,  the  cost  of  such 
projects  is  prohibitive.  The  Municipality  of  Metro- 
politan Seattle  (Metro),  Washington,  has  been 
using  a  computer  to  control  a  combined  sewer 
collection  system  since  1973.  Metro  is  in  the  proc- 
ess of  upgrading  both  the  hardware  and  the  soft- 
ware in  its  control  system.  Thus,  mathematical 
models  and  the  initial  design  for  an  advanced  auto- 
matic control  system  for  real-time  control  of  pump 
stations  and  regulator  stations  have  been  devel- 
oped. The  control  system  helps  reduce  the  overall 
volume  of  the  combined  wastewater  released  from 
the  conveyance  system  during  storms  by  using  the 
available  in-line  storage.  Using  models  for  hydrau- 
lic flow,  routing  and  runoff  and  transport  models, 
Metro  is  able  to  begin  implementation  of  a  real- 
time CSO  control  system.  The  model  can  simulate 
surcharged  conditions,  which  occur  frequently  in 
storms,  and  can  simulate  the  dynamic  operation  of 
the  sewer  network,  but  it  cannot  handle  rapidly 
varied  flow.  During  1989  the  models  were  used  to 
evaluate  control  strategies,  and  in  the  fall  of  1990 
the  new  control  programs  will  be  started  up. 
(Brunone-PTT) 
W90-07954 


CHICAGO'S  ANSWER  TO  OVERFLOW: 
TUNNEL  VISION. 

Metropolitan  Water  Reclamation  District  of 
Greater  Chicago,  IL.  Public  Information  Office. 
C.  Cook. 

Water  Environment  &  Technology,  Vol.  2,  No.  3, 
p  66-67,  March  1990.  2  fig,  1  tab. 

Descriptors:  'Combined  sewer  overflows,  'Flood 
control,  'Storm-overflow  sewers,  'Tunnels, 
•Water  pollution  control,  Chicago,  Human  popula- 
tion, Pipelines. 

A  project  of  the  Metropolitan  Water  Reclamation 
District  of  Greater  Chicago,  the  Tunnel  and  Reser- 
voir Project  (TARP)  is  one  of  the  largest  public 
works  projects  ever  undertaken.  Its  four  systems 
(the  Des  Plaines,  Upper  Des  Plaines,  Mainstream, 
and  Calumet)  serve  375  square  miles  of  combined 
sewer  area  within  the  District.  The  county  has  a 
residential  population  of  5.2  million  and  an  indus- 
trial population  that  is  equivalent  to  another  4.5 
million  persons.  The  enormous  engineering  project 
was   designed    to    prevent   backflows    into    Lake 


Michigan,  the  source  of  the  area's  drinking  water 
to  eliminate  waterway  pollution  caused  by  com- 
bined sewer  overflows  (CSOs),  and  to  provide  ar 
outlet  for  flood  waters.  All  of  these  objectives  hac 
to  be  met  while  complying  with  federal  and  state 
environmental  laws  and  keeping  an  eye  on  th< 
taxpayers'  dollars.  TARP  consists  of  two  phases 
Phase  I  is  designed  to  eliminate  85%  CSO  pollu 
tion  and  Phase  II  provides  for  flood  control.  Th< 
directions  to  effective  pollution  abatement  anc 
flood  control  have  been  mapped  out  by  an  aggres 
sive  and  innovative  elected  board  of  commission 
ers.  The  Middle  and  South  Legs  of  the  Des  Plaine: 
system  are  currently  under  construction,  with  ai 
estimated  completion  date  of  May  1993.  (Brunone 
PTT) 
W90-07955 


IMPACT    MANAGEMENT    PRIORITIES    Al 

WASTE     FACILITIES:     DIFFERENCES     BE 

TWEEN    HOST    COMMUNITY    RESIDENTS 

AND      TECHNICAL      DECISION      MAKERS 

VALUES. 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi 

neering. 

C.  Zeiss. 

Journal  of  Environmental  Systems  JEVSBH,  Vol 

19,  No.   1,  p  1-23,  1989/90.  6  fig,  9  tab,  13  rel 

Descriptors:  'Decision  making,  'Managemen 
planning,  'Public  opinion,  'Social  impact,  'Wast 
disposal,  'Waste  disposal  facilities,  Cost  analysis 
Public  relations,  Site  selection,  Waste  managemenl 

Host-community  residents  often  oppose  waste  dii 
posal  facilities  despite  well  intentioned  efforts  b 
technical  decision-makers  to  address  impacts.  Cor 
flicts  over  facility  siting  may  stem  from  difference 
in  impact  management  priorities  between  residenl 
and  technical  decision-makers.  Underlying  thes 
differences  may  be  disparities  in  valuing  facilit 
impacts,  as  indicated  by  recent  studies.  This  stud 
tests  for  value  differences  by  presenting  three  sel 
of  impact  management  measures  to  host-commun 
ty  residents  and  technical  decision-makers.  Genei 
ally,  residents  more  strongly  than  engineers  favor 
preventive  approach  despite  higher  costs.  Prefei 
ences  for  specific  measures  are  blurred,  but  res 
dents  follow  a  preventive  rationale,  while  technics 
decision-makers  consider  cost  effectiveness.  As 
result,  engineers  and  planners  must  be  aware  < 
their  own  empirical  tendency  to  undervalue  in 
pacts  (losses)  and  overvalue  benefits  (gains)  froi 
waste  facilities.  Hence,  technical  decision-makei 
must  take  into  account  the  higher  sensitivity  an 
resistance  to  changes  among  personally  affecte 
persons  in  selecting  impact  management  measun 
for  undesirable  facilities.  (Author's  abstract) 
W90-08007 


LANDFILL  REUSE  STRATEGIES. 

New  York  State  Energy  Research  and  Develo] 

ment  Authority,  Albany. 

J.  Morelli. 

Biocycle  BCYCDK,  Vol.  3,  No.  3,  p  40-43,  6 

March  1990. 

Descriptors:  'Landfills,  'Leachates,  'Municip; 
wastes,  'Solid  wastes,  'Waste  disposal,  *Wat< 
pollution  prevention,  Biodegradation,  Carbon  d 
oxide,  Design  criteria,  Methane,  Waste  treatmer 

The  landfill  is  a  primary  municipal  solid  was 
(MSW)  management  option  that  is  here  to  stay, 
can  be  a  manageable  and  potentially  benefici 
treatment  system  that  can  be  optimized.  Optimi 
ing  the  design  and  operation  of  the  landfill  as 
biochemical  treatment  system  and  as  the  centr 
component  of  any  integrated  MSW  system  is  coi 
sidered  here.  Approximately  78%  by  weight  of  tl 
MSW  stream  is  organic  material,  of  which  le 
than  10%  is  not  biodegradable.  Paper,  yard  waste 
and  food  waste  predominate  in  the  organic  comp* 
nent.  The  conventional  landfill  was  not  designed 
Optimize  biodegradation  and  methane  productio 
The  landfill  is  a  biochemical  reactor  that,  und< 
appropriate  conditions  of  moisture,  nutrients,  ter 
perature  and  other  factors,  is  capable  of  producii 
methane  and  carbon  dioxide  gases  and  leachal 
Leachate  recirculation  is  an  accepted  method 
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iccelerating  decomposition  processes  in  a  MSW 
andfill.  Ample  evidence  exists  indicating  that  at  a 
noisture  content  of  about  60%,  maximum  biode- 
;radation  rates  are  reached.  Shredding  of  the  solid 
vaste  before  landfilling  in  a  treatment  cell  in- 
:reases  the  surface  area  of  the  waste  and  provides 
nore  opportunity  for  solubilization  and  microbial 
ictivity.  For  a  landfill  to  be  reusable,  there  must  be 
ufficient  treatment  cells  that  are  small  enough  so 
hat  the  operator  can  fill  them  sequentially  and 
eturn  to  the  first  cell  after  a  sufficient  period  of 
ime  has  passed  for  the  cell  to  stabilize.  Both 
conventional  and  reusable  landfills  require  the 
ame  amount  of  space  for  the  first  20  yr.  After  this 
ime,  the  reusable  landfill  is  more  attractive,  al- 
hough  for  large  landfills  this  benefit  is  offset  by 
ncreasing  cell  height.  Reusable  landfills  look 
letter  for  municipalities  in  the  30,000  range. 
Rochester-PTT) 
V9O-O8036 


)DOR  SOURCE  EVALUATION. 

Jreeley  and  Hansen,  Camp  Springs,  MD. 

;.  Wilber,  and  C.  Murray. 

liocycle  BCYCDK,  Vol.  3,  No.  3,  p  68-72,  March 

990. 

Jescriptors:  'Composting,  'Odors,  'Sludge  dis- 
osal,  'Sludge  treatment,  Biological  oxygen 
lemand,  Moisture,  Nitrification,  Temperature, 
Vaste  treatment. 

Research  conducted  for  the  Washington  Suburban 
anitary  Commission  focused  on  the  conditions 
ffecting  the  generation  of  odor  causing  com- 
ounds  during  composting.  Parameters  considered 
lcluded:  pH,  temperature,  air  rate,  oxygen  level, 
nd  sludge  source  and  conditioning.  The  odor 
ompound  groups  important  to  composting  are 
rtty  acids,  amines,  aromatics,  inorganic  sulfur,  or- 
anic  sulfur,  and  terpenes.  All  are  malodorous. 
Wor  production  by  these  compounds  was  studied 
uring  composting  of  primary  and  secondary 
ludges,  sludges  from  nitrification  processes,  anaer- 
bically  digested  and  raw  sludges,  and  sludges 
■eated  with  lime  and  other  conditioning  materials 
jch  as  ferric  sulfate  used  for  phosphorus  removal, 
"he  oxygen  demand  of  secondary,  primary,  nitri- 
ed,  and  anaerobically  digested  sludges  was  3.6, 
.6,  0.9,  and  0.9  mg  of  oxygen/gram  of  sludge/ 
our,  respectively.  A  direct  correlation  between 
xygen  demand  and  odor  production  was  found. 
Composting  secondary  sludge  produced  the  high- 
st  level  of  odor,  followed  by  blends  of  primary 
nd  secondary  sludge,  primary  sludge,  and  anaero- 
ically  digested  and  nitrified  sludge.  Less  odor 
reduction  occurred  at  higher  temperatures,  but 
ss  moisture  loss  and  degradation  took  place, 
leans  of  reducing  odor  production  suggested  by 
le  present  work  include:  (1)  minimize  moisture 
ito  the  process;  (2)  obtain  a  good  mix;  (3)  consider 
Iternative  sludges  if  possible,  and  (4)  operate  at 
le  highest  temperature  possible  for  moisture  and 
ability  control.  (Rochester-PTT) 
/90-08037 


IANAGING       INDUSTRIAL       HAZARDOUS 
iASTE:  A  PRACTICAL  HANDBOOK. 

or  primary  bibliographic   entry  see  Field   5G. 
('90-08136 


IANDBOOK:    ESTIMATING   SLUDGE   MAN- 
GEMENT  COSTS. 

nvironmental   Protection   Agency,   Washington, 

•C.  Office  of  Research  and  Development. 

or  primary  bibliographic  entry  see  Field   5D. 

/90-08176 


WASTEWATER  DISPOSAL. 

ost,  Buckley,  Schuh  and  Jernigan,  Inc.,  Atlanta, 

iA. 

or   primary   bibliographic   entry   see   Field    5D. 

'90-08182 


IORMWATER  MANAGEMENT. 

rowne  (F.X.)  Associates,  Inc.,  Lansdale,  PA. 

or  primary  bibliographic  entry  see   Field   5D. 

'90-08183 


APPROXIMATE  CALCULATION  OF  ADVEC- 
TTVE  GAS-PHASE  TRANSPORT  OF  14C  AT 
YUCCA  MOUNTAIN,  NEVADA. 

Lawrence  Livermore  National  Lab.,  CA.  Earth 

Sciences  Dept. 

For  primary  bibliographic  entry   see   Field   2G. 

W90-08203 


ESTIMATING    UNCERTAINTY    OF    STORM- 
WATER  RUNOFF  COMPUTATIONS. 

Texas  Univ.  at  Dallas,  Richardson.  Inst,  for  Envi- 
ronmental Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-08274 


VACUUM  FILTRATION. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

S.  Vigneswaran. 

IN:   Water,   Wastewater,   and   Sludge   Filtration. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  225- 

236.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Dewatering,  'Filtration,  'Separation 
techniques,  'Sludge  drying,  'Vacuum  filtration, 
'Wastewater  treatment,  'Water  treatment,  Design 
criteria,  Filter  media,  Industrial  wastes,  Sludge 
conditioning. 

A  vacuum  filter  used  for  dewatering  sludge  during 
wastewater  treatment,  consists  of  a  cylindrical  ro- 
tating drum  covered  with  a  filter  medium,  a  por- 
tion of  the  circumference  being  submerged  in  the 
sludge  to  be  filtered.  Water  is  drawn  through  the 
filter  medium  by  an  applied  internal  vacuum.  Two 
typical  vacuum  filters  are  the  vacuum  leaf  filter 
and  vacuum  nutsche.  Vacuum  filters  can  be  de- 
signed based  on  experience,  the  filter  leaf  test  or 
specific  resistance  of  cake.  The  selection  of 
vacuum  level,  degree  of  drum  submergence,  drum 
speed,  and  medium  type  are  very  important  to 
obtain  optimum  performance.  Optimum  perform- 
ance of  vacuum  filters  also  depends  on  the  type  of 
sludge  and  its  solids  concentration,  conditioning 
and  pretreatment,  and  filter  operating  conditions. 
Vacuum  filtration  is  commonly  used  in  dewatering 
of  various  kinds  of  sludges,  including  water  treat- 
ment plant  sludges,  domestic  wastewater  sludges, 
and  industrial  waste  sludge.  Vacuum  filtration  has 
several  advantages,  namely,  the  proportion  of 
solids  in  sludges  is  increased,  resulting  in  the  re- 
duction of  sludge  volume,  reduction  in  incineration 
costs,  less  odor  problems,  and  greater  ease  of  han- 
dling. Among  the  disadvantages  of  vacuum  filtra- 
tion are  its  high  initial  investment,  requirement  of 
skillful  operators,  need  for  chemical  conditioning, 
clogging  of  the  filter,  and  faster  deterioration  of 
the  filter.  (See  also  W90-08494)  (Geiger-PTT) 
W90-08506 


PRESSURE  FILTRATION. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

S.  Vigneswaran. 

IN:   Water,   Wastewater,   and   Sludge   Filtration, 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  237- 

247.  5  fig,  2  tab,  7  ref. 

Descriptors:  'Dewatering,  'Filters,  'Filtration, 
•Pressure  filtration,  'Sludge  drying,  'Wastewater 
treatment,  Design  criteria,  Separation  techniques, 
Sludge  conditioning. 

Pressure  filters  are  used  for  solid-liquid  separation 
of  sludge  by  the  application  of  pressure  on  the 
solid-liquid  mixture  to  squeeze  out  the  liquid 
through  a  filter  medium.  The  basic  equations  for 
pressure  filtration  theory  are  derived  from  Darcy's 
law.  Pressure  filters  are  classified  into  two  groups, 
namely  batch  and  continuous  pressure  filters,  based 
on  their  mode  of  operation.  Batch  filters  are 
grouped  into  three  different  types:  filter  presses; 
leaf,  plate,  and  candle  (tubular)  filters;  or  variable- 
volume  filters  (membrane  filters).  The  following 
variables  are  to  be  chosen  to  obtain  optimum  per- 
formance of  a  pressure  filter:  pressure  drop,  slurry 
temperature,  initial  mass  flux,  filtration  time,  and 
downtime.  Pressure  filters  are  used  in  the  chemi- 
cal, ceramics,  coal  waste  processing,  and  dye  stuffs 
industries,  as  well  as  in  wastewater  treatment,  fats 


and   food   processing,   kaolin,   chalk,   sugar,   and 
paper  industries.  (See  also  W90-08494)  (Geiger- 
PTT) 
W90-08507 


CENTRIFUGES  FOR  SLUDGE  TREATMENT. 

Stuttgart  Univ.  (Germany,  F.R.).  Dept.  of  Chemi- 
cal Engineering. 
C.  Alt. 

IN:  Water,  Wastewater  and  Sludge  Filtration, 
CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  249- 
273.  1 1  fig,3  tab,  14  ref. 

Descriptors:  'Centrifugation,  'Dewatering,  'Sepa- 
ration techniques,  'Sludge  thickening,  'Sludge 
treatment,  Filtration,  Sedimentation,  Sludge  condi- 
tioning, Sludge  drying,  Wastewater  treatment. 

Centrifugation  may  be  one  of  the  earliest  methods 
used  by  man  to  separate  a  multiphase  mixture. 
Centrifuges  presently  accomplish  diverse  tasks  in 
wastewater  treatment.  Centrifuges  are  used  in  two 
stages  of  sludge  separation:  sludge  dewatering  and 
sludge  thickening.  Sedimentation  centrifuges  have 
proved  sufficiently  effective,  reliable,  and  econom- 
ical in  wastewater  sludge  dewatering  and  thicken- 
ing practice.  Centrifugal  sedimentation  is  explained 
by  Stokes'  law  (similar  to  gravitational  settling). 
The  throughput  in  a  sedimentation  centrifuge  is 
explained  by  the  unit  area  equivalent.  Sedimenta- 
tion centrifuges  consist  of  a  solid  bowl  into  which 
the  sludge  enters  at  one  end,  in  most  instances 
through  a  feed  funnel,  or  through  appropriate 
equipment,  while  the  liquid  overflows  over  the 
settled  solids  and  flows  out  through  effluent  ports 
or  weirs  at  the  opposite  end  of  the  bowl.  In  princi- 
ple, there  is  no  difference  in  the  sedimentation 
centrifuge  procedure  when  it  operates  either  in  the 
dewatering  or  thickening  mode.  The  scroll  dis- 
charge solid  bowl  centrifuge  also  known  as  the 
decanter,  commonly  consists  of  a  solid  bowl  made 
of  two  sections,  one  cylindrical  and  the  other 
conical.  It  is  popularly  used  in  wastewater  treat- 
ment. The  disc-type  centrifuge  is  largely  used  in 
the  chemical  and  pharmaceutical  industries  and 
consists  of  a  bowl  with  a  vertical  axis  of  rotation, 
usually  composed  of  two  elements  for  opening  and 
cleaning  purposes.  (See  also  W90-08494)  (Geiger- 
PTT) 
W90-08508 


ENVmONMENTAL  ASSESSMENT:  MACKI- 
NAW RIVER  DREDGED  MATERIAL  PLACE- 
MENT SITE,  LONZA  INC.,  (ILLINOIS  RIVER 
MILE  147.8). 

Army  Engineer  District,  Rock  Island,  IL. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A203-554. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
November  1988.  38p,  1  tab,  1  plate. 

Descriptors:  'Assessments,  'Dredging  wastes, 
'Mackinaw  River,  'Management  planning,  'Site 
selection,  'Waste  disposal,  Waste  management, 
Project  planning,  Illinois. 

A  10-acre  parcel  of  land  (1,500  ft  long  and  100  to 
300  ft  wide)  near  Mapleton,  Illinois  was  selected  as 
the  potential  location  for  a  new  upland  dredged 
material  placement  site  for  dredging  activities  in 
this  vicinity.  Situated  between  a  highly  developed 
industrial  area  and  the  Illinois  River,  the  site  is 
bordered  by  a  Caterpillar  Company  levee  on  the 
west  side  and  Pond  Lily  Lake  (also  known  as 
Bootjack  Lake)  on  the  east  side.  Development  of 
this  site  will  facilitate  the  removal  of  material  from 
the  floodplain  by  pumping  it  to  this  upland  place- 
ment site.  The  stockpiled  material  is  then  in  an 
accessible  location  and  can  be  removed  at  the 
discretion  of  the  property  owner.  The  preferred 
alternative  involves  clearing  approximately  5  to  10 
acres  of  trees  and  understory  growth  at  the  Lonza 
site  before  dredged  material  is  placed  there.  The 
cleared  material  will  be  pushed  into  berms  along 
the  edge  of  the  clearing  and  covered  with  hydrau- 
lically  dredged  material  pumped  from  the  mouth 
of  the  Mackinaw.  The  U-shaped  configuration  will 
contain  the  dredged  material  that  is  pumped  into 
the  area.  The  berms  will  extend  some  distance  in 
front  of  where  the  material  is  actually  being  placed 
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to  allow  the  material  time  to  settle.  After  settling, 
the  return  effluent  will  flow  out  of  the  containment 
area,  along  Pond  Lily  Lake,  and  back  to  the  Illi- 
nois River.  Other  alternatives  explored  included  no 
action  and  the  present  dredging  scheme.  (Lantz- 
PTT) 
W90-08557 


IMPORTANCE  OF  CLIMATOLOGICAL  VARI- 
ABILITY AND  THE  RATE  AT  WHICH  WASTE 
IS  ADDED  TO  MODELING  WATER  BUDGET 
OF  LANDFILLS. 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

S.  C.  Young,  and  R.  B.  Clapp. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE89-008917. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-890262--2,  (1988).  11  fig,  3  tab, 

13  ref.  TVA  Interagency  Agreement  1610-B056- 

Al  and  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  *Hydrologic  budget,  *Landfills, 
♦Mathematical  models,  *Model  studies,  'Soil 
water,  *Waste  disposal,  Climatic  data,  Evapotran- 
spiration,  Meteorological  data,  Rainfall. 

A  transient  one-dimensional  wetting  front  model 
was  developed  to  predict  water  budgets  for  land- 
fills. The  model  simulates  the  moisture  profile  by  a 
series  of  blocks,  each  of  which  has  a  uniform  soil 
moisture  content.  The  model  can  simulate  the  con- 
tinual stacking  of  waste  by  adding  blocks,  which 
represent  new  waste  layers,  and  can  be  pro- 
grammed to  build  up  a  landfill  at  a  given  rate  and 
to  cap  the  landfill  with  a  liner,  once  a  specific 
height  has  been  reached.  The  wetting  front  model 
has  been  compared  with  models  that  solve  the 
Richards  Equation  directly.  In  past  studies  the 
results  between  the  two  types  of  models  compared 
well,  but  the  wetting  front  model  solved  problems 
with  a  fraction  of  the  computer  time.  Because  of  its 
efficient  algorithms,  the  wetting  front  model  is 
well  suited  for  Monte  Carlo  simulation  of  different 
meteorological  conditions  in  order  to  produce 
probability  density  functions  for  runoff,  evapotran- 
spiration,  and  leachate  generation.  In  order  to  sim- 
ulate different  meteorological  conditions,  the  Ten- 
nessee Valley  Authority  (TVA)  developed 
RGEN,  which  generates  hourly  rainfall,  and 
EGEN  which  generates  daily  potential  evapora- 
tion rates.  In  the  simulations  of  the  climate  scenar- 
ios reported  in  this  study,  there  was  insufficient 
information  either  to  generate  a  reliable  probability 
density  function  for  the  drainage  component,  or  to 
see  simple  relationships,  like  the  effect  of  total 
rainfall  on  cumulative  drainage  at  the  bottom  of 
the  stack.  Nevertheless,  the  high  degree  of  varia- 
bility evident  in  these  simple  simulations  and  the 
complexity  of  wetting  front  behavior  suggests  that 
the  meteorological  simulators  EGEN  and  RGEN 
and  the  wetting  front  soil  moisture  model  are  the 
appropriate  analytical  tools  for  the  tasks  at  hand. 
(Lantz-PTT) 
W90-O8562 


ESTIMATION    OF    ENVTRONMENTAL    RISK 
DUE  TO  POLLUTED  SEDIMENT. 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08635 


VIENNA  SEWERAGE  SYSTEM. 

Vienna  Municipal  Dept.,  Austria. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-O8636 

5F.  Water  Treatment  and 
Quality  Alteration 

EPA  REGULATIONS  FOR  SURFACE  WATER 
TREATMENT  AND  TOTAL  COLIFORMS. 

Dallas  City  Water  Utilities  Dept.,  TX.  Wastewater 

Operation. 

For  primary  bibliographic  entry  see  Field  6E. 

W90-07660 


TWO-PHASE  DECOMPOSITION  METHOD 
FOR  OPTIMAL  DESIGN  OF  LOOPED  WATER 
DISTRIBUTION  NETWORKS. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Industrial  Engineering  and  Management. 

O.  Fujiwara,  and  D.  B.  Khang. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  539-549,  April  1990.  3  fig,  7  tab,  30  ref, 

append. 

Descriptors:  'Looped  water  distribution  networks, 
•Model  studies,  *Water  distribution,  Design  crite- 
ria, Link  flows,  Optimal  solutions,  Pumping  head, 
Two-phase  decomposition  method. 

A  two-phase  decomposition  method  is  proposed 
for  the  optimal  design  of  new  looped  water  distri- 
bution networks  as  well  as  for  the  parallel  expan- 
sion of  existing  ones.  The  main  feature  of  the 
method  is  that  it  generates  a  sequence  of  improving 
local  optimal  solutions.  The  first  phase  of  the 
method  takes  a  gradient  approach  with  the  flow 
distribution  and  pumping  heads  as  decision  varia- 
bles and  is  an  extension  of  the  linear  programming 
gradient  method  for  nonlinear  modeling.  The  tech- 
nique is  iterative  and  produces  a  local  optimal 
solution.  In  the  second  phase  the  link  head  losses 
of  this  local  optimal  solution  are  fixed,  and  the 
resulting  concave  program  is  solved  for  the  link 
flows  and  pumping  heads;  these  then  serve  to 
restart  the  first  phase  to  obtain  an  improved  local 
optimal  solution.  The  whole  procedure  continues 
until  no  further  improvement  can  be  achieved. 
(Author's  abstract) 
W90-07665 


RAPID  DETECTION  OF  CHLORINE-IN- 
DUCED BACTERIAL  INJURY  BY  THE 
DIRECT  VIABLE  COUNT  METHOD  USING 
IMAGE  ANALYSIS. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-07690 


SMALL  SEWAGE  TREATMENT  PLANTS  AND 
WASTEWATER  REUSE  IN  CYPRUS. 

Hydrotech,  Limassol  (Cyprus). 

For   primary   bibliographic  entry  see  Field   5D. 

W90-07772 


SHERLOCK  HOLMES  MEETS  HARDY- 
CROSS,  OR  MODEL  CALIBRATION  IN 
AUSTIN,  TEXAS. 

Wyoming    Valley    Sanitary    Authority,    Wilkes- 

Barre,  PA. 

T.  M.  Walski. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  82,  No.  3,  p  34-38,  March  1990.  7 

ref. 

Descriptors:  'Computer  models,  'Model  studies, 
'Pipelines,  'Water  distribution,  Austin,  Computer 
programs,  Model  testing,  Performance  evaluation, 
Texas,  Water  conveyance. 

Pipe  model  calibration  for  the  water  distribution 
system  in  the  city  of  Austin,  Texas  often  requires  a 
great  deal  of  detective  work.  The  computer  model 
of  the  system  was  originally  set  up  in  the  early 
1980s  on  a  MicroVAX  II  computer  using  the 
WADSY  computer  program.  Data  collection  for 
the  model  was  carried  out  during  the  period  of 
peak  water  use  in  August  1987.  Fire  hydrant  flow 
tests  were  performed  at  31  locations  throughout 
the  system.  The  exact  water  levels  in  the  tanks  and 
discharge  settings  of  the  pumps  were  recorded  at 
the  time  of  each  test.  During  each  test,  the  pressure 
record  from  some  remote  pressure  transmitters  was 
also  noted.  Observed  and  predicted  heads  were 
significantly  different,  indicating  that  the  existing 
model  was  not  a  very  accurate  representation  ol 
the  system.  To  recalibrate  the  model  some  discrep- 
ancies between  model  results  and  field  observa- 
tions could  only  be  resolved  by  posing  specific 
questions  to  valve  crew  supervisors,  constructor 
inspectors,  and  operations  personnel.  Several  prob 
lems  with  the  model  were  a  result  of  the  lag 
between  installation  of  new  mains  and  updating  o 
system  maps.  As  a  result  of  recent  model  calibra 
tion  work,  the  current  computer  model  of  th< 
system  accurately  reflects  what  is  occurring  in  th( 
system.  (Geiger-PTT) 
W90-07892 


SAVING  COSTS  WITH  RESERVOIR  PUMPED 
WATER  ENTERTIES. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi 

neering. 

For  primary  bibliographic  entry  see  Field   3D 

W90-07894 


DEPOSITION  OF  MANGANESE  IN  A  DRINK- 
ING WATER  DISTRIBUTION  SYSTEM. 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Microbiology. 

L.  I.  Sly,  M.  C.  Hodgkinson,  and  V. 

Arunpairojana. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  3,  p  628-639,  March  1990. 

12  fig,  5  tab,  25  ref. 

Descriptors:  'Drinking  water,  'Manganese, 
•Water  mains,  'Water  treatment,  Chemical  pre- 
cipitation, Chlorination,  Chlorine,  Disinfection, 
Water  quality. 

The  deposition  of  Mn  in  a  water  distribution 
system  with  Mn-related  'dirty  water'  problems  was 
studied  over  a  1-year  period.  Four  monitoring 
laboratories  with  Robbins  biofilm  sampling  devices 
fitted  to  the  water  mains  were  used  to  correlate  the 
relationship  among  Mn  deposition,  the  level  of  Mn 
in  the  water,  and  the  chlorination  conditions.  Mn 
deposition  occurred  by  both  chemical  and  microbi- 
al processes.  Chemical  deposition  occurred  when 
Mn  not  removed  during  water  treatment  penetrat- 
ed the  filters  and  entered  the  distribution  system, 
where  it  was  oxidized  by  chlorine  and  chlorine 
dioxide  used  for  disinfection.  Microbial  deposition 
occurred  in  areas  with  insufficient  chlorination  to 
control  the  growth  of  Mn-depositing  biofilm.  At 
0.05  mg  of  Mn/L,  the  chemical  deposition  rate  was 
much  greater  than  microbial  deposition.  Significant 
deposition  occurred  at  0.03  mg  Mn/L,  and  dirty 
water  complaints  were  not  eliminated  until  Mn 
levels  were  continuously  <0.02  mg/L  and  chlorin- 
ation levels  were  >0.2  mg/L.  A  guideline  level  of 
0.01  mg  Mn/L  is  recommended.  (Author's  ab- 
stract) 
W90-07866 


EVALUATING  LAYERED  UPFLOW  CARBOI 
ADSORPTION  FOR  THE  REMOVAL  Ol 
TRACE  ORGANIC  CONTAMINANTS. 

Eidgenoessische  Anstalt   fuer  Wasserversorgung 

Abwasserreinigung   und   Gewaesserschultz,   Due 

bendorf  (Switzerland). 

C  Munz,  J.-L.  Walther,  G.  Baldauf,  M.  Boiler,  an. 

R.  Bland. 

Journal  of  the  American  Water  Works  Associatio 

JAWWA5,  Vol.  82,  No.  3,  p  63-76,  March  1990.  1 

fig,  4  tab,  32  ref. 

Descriptors:  'Activated  carbon,  'Adsorptioi 
•Chlorinated  hydrocarbons,  *Water  quality  cor 
trol,  *Water  treatment,  Drinking  water,  Granule 
activated  carbon,  Groundwater  pollution,  Modi 
studies,  Organic  compounds,  Phenols,  Separatio 
techniques,  Water  treatment  facilities. 

The  layered  upflow  carbon  adsorption  (LVCA 
system  was  compared  with  conventional  fixed-be 
adsorbers  for  removing  chlorinated  hydrocarbor 
from  drinking  water  sources  at  the  Porentruy  pil< 
plant  in  Switzerland.  During  LUCA  operation,  fr, 
granular  activated  carbon  (GAC)  is  added  in  thi 
layers,  with  a  new  layer  being  added  whenever  tr 
maximum  allowed  effluent  concentration  of  tl 
contaminants  is  reached.  Thus,  the  time  of  exp< 
sure  of  the  GAC  to  dissolved  organic  carboi 
which  is  known  to  reduce  GAC's  adsorption  c; 
pacity  of  organic  contaminants,  is  reduced.  Th 
mode  of  operation  was  found  to  produce  approx 
mately  50%  longer  operating  times  and  corr 
spondingly  higher  throughputs.  When  LUCA 
implemented  at  Porentruy,  the  thickness  of  the  fir 
GAC  layer  will  be  50-60  cm  because  of  the  rel 
lively  rapid  initial  breakthrough  of  the  volati 
organic  carbons.  For  the  subsequent  layers, 
thickness  of  30  cm  is  considered  appropriate.  Tl 
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carbon  lifetime  in  the  LUCA  adsorber  is  expected 
to  be  approximately  doubled  that  of  a  fixed  bed 
adsorber  operated  under  similar  conditions.  LUCA 
has  a  few  disadvantages.  The  LUCA  adsorbers  are 
generally  more  complicated  to  operate  than  con- 
ventional fixed-bed  adsorbers,  and  require  addi- 
tional equipment  and  monitoring  time.  Also,  the 
GAC  needs  to  be  backwashed  in  a  separate  con- 
tainer for  the  removal  of  carbon  fines  prior  to  its 
use.  The  average  effluent  quality  will  be  poorer  in 
a  LUCA  adsorber  than  in  a  fixed-bed  adsorber.  In 
contrast,  LUCA  is  a  relatively  simple  and  cost- 
effective  technology  that  significantly  reduces  the 
dissolved  organic  carbon  preadsorption  effect. 
(Geiger-PTT) 
W90-07896 


CONTACT  AERATION  FOR  IRON  REMOVAL: 
A  THEORETICAL  ASSESSMENT. 

King   Abdulaziz   Univ.,    Jeddah   (Saudi    Arabia). 

Dept.  of  Civil  Engineering. 

H.  Z.  Sarikaya. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  329- 

331,  March  1990.  1  fig,  1  tab,  9  ref. 

Descriptors:  'Iron,  *Iron  removal,  'Water  treat- 
ment, Aeration,  Ferric  iron,  Hydrogen  ion  concen- 
tration, Reactor  volume. 

An  iron  removal  process  which  makes  use  of  the 
catalytic  effect  of  ferric  iron  is  proposed.  Based 
upon  the  oxygenation  rate  equation,  it  has  been 
theoretically  demonstrated  that  the  volumes  of  aer- 
ation tanks  can  be  significantly  reduced  by  keeping 
high  concentration  of  ferric  iron  in  the  reactor. 
Ferric  iron  is  more  effective  in  reducing  the  reac- 
tor volumes  at  lower  pH  values.  Recycling  of 
ferric  sludge  is  proposed  to  maintain  the  high  ferric 
iron  concentrations  in  the  reactor.  (Author's  ab- 
stract) 
W90-07914 


SIMPLE  ELUTION  AND  RECONCENTRA- 
TION  TECHNIQUE  FOR  VIRUSES  CONCEN- 
TRATED ON  MEMBRANE  FILTERS  FROM 
DRINKING  WATER  SAMPLES. 

National    Environmental     Engineering    Research 

Inst.,  Nagpur  (India). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-07921 


PARTICULATE  LEAD  IN  WATER  SUPPLIES. 

Water    Research     Centre,     Swindon     (England). 
Swindon  Engineering  Centre. 
A.  D.  Hulsmann. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  1,  p  19- 
25,  February  1990.  1  fig,  4  tab,  10  ref. 

Descriptors:  *Lead,  'Potable  water,  'Water  pollu- 
tion sources,  'Water  supply,  Corrosion  layer,  Eu- 
ropean Commission,  Hydraulics,  Orthophosphates, 
Polyphosphates,  Remedies,  Size  fractionation, 
Water  conveyance. 

Occasionally,  failure  to  meet  the  European  Com- 
mission standard  for  lead  in  drinking  water  is  due 
to  the  presence  of  particulate  lead.  Size  fractiona- 
tion can  distinguish  between  soluble,  particulate, 
and  colloidal  lead.  Two  types  of  insoluble  lead 
problems  have  been  identified:  particulate/colloi- 
dal  lead,  and  flaking  lead.  The  occurrence  of  flak- 
ing lead  is  caused  by  disturbance  of  the  corrosion 
layer  inside  lead  service  pipes.  Hydraulic  circum- 
stances have  been  identified  as  a  causative  factor, 
but  other  unidentified  factors  may  also  be  in- 
volved. Remedial  actions  to  combat  particulate/ 
colloidal  lead  aim  at  lowering  iron  concentrations 
in  water,  e.g.  improved  treatment,  orthophosphate 
and  polyphosphate  dosing.  In  some  cases  a  signifi- 
cant effect  on  lead  concentration  has  been  noticed. 
(Author's  abstract) 
W90-07929 


PERFORMANCE  OF  FABRIC-PROTECTED 
SLOW  SAND  FILTERS  TREATING  A  LOW- 
LAND SURFACE  WATER. 

Dar  es  Salaam  Univ.  (Tanzania).  Dept.  of  Civil 
Engineering. 


T.  S.  A.  Mbwette,  M.  A.  R.  Steitieh,  and  N.  J.  D. 
Graham. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  1,  p  51- 
61,  February  1990.  10  fig,  4  tab,  14  ref. 

Descriptors:  'Filtration,  'Sand  filters,  'Water 
treatment,  Fabric  protected  filters,  Potable  water. 

The  performance  of  slow  sand  filtration  can  be 
substantially  improved  by  the  application  of  a  non- 
woven  synthetic  fabric  layer  to  the  surface  of  the 
sand.  By  means  of  pilot-scale  experiments,  using 
the  River  Thames  as  the  source  water  and  pre- 
treatment  by  sludge  blanket  clarifiers,  the  compar- 
ative performance  of  fabric-protected  slow  sand 
filters  has  been  evaluated  over  an  eight-month 
period.  Under  conditions  designed  to  simulate 
poorly-controlled  pretreatment,  a  correctly-speci- 
fied fabric  type,  configuration  and  thickness  can 
extend  filter  run  times  by  a  factor  of  3-5  compared 
to  a  conventional  slow  sand  filter.  Furthermore, 
this  can  be  achieved,  together  with  the  avoidance 
of  any  significant  change  in  the  hydraulic  behavior 
of  the  sand,  thereby  avoiding  the  need  to  remove 
and  clean  sand.  Fabric  washing  is  relatively  simple 
and  efficient.  (Author's  abstract) 
W90-07933 


RENOVATING  THE  PUBLIC  LABORATORY. 

Laboratory  Consultants,  Albuquerque,  NM. 

D.  W.  Clark. 

Public  Works  PUWOAH,  Vol.  121,  No.  3,  p  46-59, 

112-113,  March  1990.  2  fig,  1  tab. 

Descriptors:  'Laboratories,  'Laboratory  renova- 
tion, 'Wastewater  facilities,  'Water  treatment  fa- 
cilities, Air  flow,  Cooling,  Electrical  equipment, 
Fume  hoods,  Heating,  Sinks,  Ventilation. 

Many  municipalities  in  the  USA  are  being  caught 
in  a  bind  between  aging  water  and  wastewater 
treatment  facilities  on  one  hand  and  a  shortage  of 
Federal  funds  to  replace  them  on  the  other.  Often, 
the  result  is  that  the  use  of  a  particular  treatment 
plant  must  now  be  extended  beyond  its  original 
design  lifetime  through  a  combination  of  improved 
maintenance  and  judicious  renovation.  Specifica- 
tions for  analytical  space,  furnishings,  and  support 
services  have  shifted  from  meeting  the  demands  of 
strictly  chemical  procedures  to  serving  the  more 
specialized  needs  of  instrumental  techniques.  For 
the  renovated  laboratory,  this  requires  especially 
careful  attention  to  the  redistribution  of  existing 
floor  space,  upgrading  the  facility's  electrical  serv- 
ices, and  more  strict  control  of  the  laboratory 
environment  through  heating,  cooling,  and  ventila- 
tion to  allow  proper  operation  of  sensitive  equip- 
ment. When  planning  a  renovation,  models  can  be 
used  for  theoretical  and  objective  utilization  of 
space.  Benches  and  other  work  areas  should  be 
located  so  they  are  readily  accessible  and  with 
sufficient  aisle  space  between  them  to  permit  con- 
venient movement  of  laboratory  carts  and  large 
pieces  of  equipment.  Another  feature  to  consider 
during  renovation  is  the  number  and  location  of 
sinks  to  be  installed,  since  sinks  serve  a  variety  of 
purposes,  including  sources  of  water  for  cooling 
systems  and  analytical  uses,  disposal  sites  for  waste 
reagents,  and  places  for  washing  glassware  and 
cleaning  up.  Fume  hoods  are  another  aspect  to 
consider,  since  they  prevent  the  release  of  hazard- 
ous or  noxious  fumes,  dusts,  and  gases  into  the 
laboratory.  They  must  be  located  away  from  dis- 
turbances and  air  currents  that  might  affect  air 
flow  across  the  face  of  the  hood.  Heating  and 
cooling  may  be  accomplished  either  in  conjunction 
with  a  central  ventilation  system  or  independently, 
depending  upon  the  needs  of  the  laboratory.  Good 
lighting  is  of  paramount  importance  in  a  laborato- 
ry, as  well,  and  any  inadequacies  should  be  cor- 
rected during  renovation.  (Brunone-PTT) 
W90-07946 


LINING  UP  AGAINST  OIL. 

Smith-Emery  Co.,  Los  Angeles,  CA. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-07962 


CRITICAL  REVIEW  OF  METHODS  USED  FOR 
THE  SENSORY  EVALUATION  OF  WATER 
QUALITY. 

California  Univ.,  Berkeley.  Dept.  of  Social  Admin- 
istrative Health  Services. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-07963 


REACTION  OF  ORGANIC  NITROGEN  COM- 
POUNDS WITH  CHLORINE  AND  CHLORINE 
DIOXIDE. 

Howard  Univ.,  Washington,  DC.  Dept.  of  Civil 

Engineering. 

M.  M.  Varma,  F.  R.  Niles,  and  J.  H.  Johnson. 

Journal  of  Environmental  Systems  JEVSBH,  Vol. 

19,  No.  1,  p  33-43,  1989/90.  5  fig,  3  tab,  19  ref. 

Descriptors:  'Chlorine,  'Chlorine  dioxide,  'Disin- 
fection, 'Nitrogen  compounds,  'Wastewater  treat- 
ment, 'Water  treatment,  Chlorination,  DNA,  Mu- 
tagens, Organic  compounds. 

Since  the  effect  at  the  cellular  level  of  chlorine  or 
chlorine  dioxide  disinfection  is  not  well  understood 
at  this  time,  the  chemical  action  of  these  agents 
upon  the  organic  nitrogen  compounds  adenine, 
cytosine,  thymine,  and  uracil  was  evaluated.  When 
chlorine  and  chlorine  dioxide  were  separately  in- 
teracted with  these  compounds  in  the  concentra- 
tion range  0.001-0.28  mmol/1,  chlorine  exhibited  a 
higher  selectivity  for  cytosine  and  thymine  when 
the  concentrations  of  nitrogenous  compounds  were 
held  constant.  Under  similar  conditions,  there  were 
no  reactions  with  chlorine  dioxide.  These  findings 
may  help  provide  an  understanding  of  chlorine- 
DNA  dynamics  and  the  resulting  mutagenic  effect, 
and  the  associated  health  impacts  of  disinfecting 
municipal  and  wastewater  by  chlorination.  (Au- 
thor's abstract) 
W90-08008 


TRIHALOMETHANES  (THMS)  FORMATION 
IN  MULTI-STAGE  FLASH  (MSF)  DISTILLA- 
TION PLANTS. 

Kuwait   Water   Resources   Development   Centre, 

Safat. 

For  primary  bibliographic  entry  see  Field  3A. 

W90-08050 


PREDICTTVE  MODEL  TO  FIND  THE  OPTI- 
MUM CHLORTNE  TREATMENT  SCENARIO 
FOR  BIOFOULING  CONTROL. 

Kuwaiti  Tech  Consultance,  Faiha. 

A.  Al-Hoti. 

Desalination  DSLNAH,  Vol.  74,  No.  1/3,  p  227- 

241,  November  1989.  3  fig,  30  ref. 

Descriptors:  'Chlorination,  'Condensers,  'Foul- 
ing, 'Industrial  water,  'Powerplants,  Bacteria, 
Disinfection,  Florida,  Kinetics,  Model  studies, 
New  Jersey,  New  York,  Prediction,  Saline  water, 
Water  treatment. 

A  phenomenological  model  was  developed  to  pre- 
dict bacterial  biofouling  control  in  power  plant 
condensers  using  chlorine.  The  model  uses  back- 
ground fouling  information  to  calibrate  the  control 
growth  component  and  the  fouling  response  of  a 
treated  condenser  to  calibrate  the  film  destruction 
component.  Disinfection  kinetics  of  the  total  flora 
then  are  developed  for  the  cooling  water  using 
various  chlorine  concentrations.  These  disinfection 
kinetics  are  then  correlated  to  the  destruction  com- 
ponent of  the  treated  condenser  tube,  and  time- 
variable  transformation  coefficients  are  generated. 
Once  the  coefficients  are  developed,  any  chlorina- 
tion scenario  (e.g.,  chlorine  concentration,  contact 
time,  or  number  of  applications  per  day)  can  be 
input  to  the  model  and  fouling  predictions  made. 
The  result  is  a  response  surface  that  predicts  foul- 
ing for  any  chlorination  scenario.  The  model  was 
tested  at  different  sites  with  different  cooling  water 
salinity  (Albany  Steam  Station,  Albany,  NY;  Bis- 
cayne  Bay,  Miami,  FL;  and  Oyster  Creek  Nuclear 
Power  Plant,  NJ).  The  water  showed  high  reliabil- 
ity for  predicting  the  response  to  different  chlorine 
treatment  scenarios  used  in  minimization  studies  at 
these  three  locations.  The  model  overestimated 
fouling  in  some  treatments.  The  model's  predic- 
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tions  about  fouling  in  the  system  are  sufficient  to 
keep  power  plant  condensers  clean  and  to  mini- 
mize the  chlorine  discharge  to  receiving  waters. 
(Rochester-PTT) 
W90-08051 


MONITORING  OF  ORGANIC  COMPOUNDS 
IN  FEED  AND  PRODUCT  WATER  SAMPLES 
FROM  MSF  PLANTS  IN  THE  EASTERN 
COAST  OF  SAUDI  ARABIA. 

Saline  Water  Conversion  Corp.,  Al-Jubail  (Saudi 

Arabia).    Research,    Development    and    Training 

Center. 

For  primary  bibliographic  entry  see  Field  3A. 

W90-08052 


DRINKING  WATER  AND  HEALTH:  DISIN- 
FECTANTS AND  DISINFECTANT  BY-PROD- 
UCTS. 

National  Research  Council,  Washington,  DC.  Safe 

Drinking  Water  Committee. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08156 

WATER  DISTRD3UTION  SYSTEMS:  A  TROU- 
BLESHOOTING MANUAL. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

J.  W.  Male,  and  T.  M.  Walski. 
Lewis  Publishers,  Chelsea,  Michigan.  1990.  107p. 

Descriptors:  'Handbooks,  *Maintenance,  *Water 
distribution,  Hydraulic  structures,  Pipes,  Valves. 

The  primary  purpose  of  the  book  is  to  help  the 
water  utility  employee  who  is  faced  with  a  new 
problem.  It  is  designed  to  lead  the  employee 
through  identification  of  the  problem  and  selection 
of  a  solution.  Topics  covered  in  this  handbook 
encompass  a  broad  range  of  aspects  of  the  water 
distribution  system,  including  pipes,  valves,  hy- 
drants, pumps,  and  storage  tanks.  The  emphasis  of 
the  handbook  is  on  problems  and  solutions  associ- 
ated with  existing  systems.  The  handbook  does  not 
discuss  design  considerations,  except  as  they  per- 
tain to  upgrading  the  existing  system.  The  repair, 
rehabilitation,  and  replacement  of  system  compo- 
nents are  addressed.  The  handbook  is  organized  as 
follows.  Chapter  2  emphasizes  the  analysis  of  dis- 
tribution systems  to  determine  what  kind  of  prob- 
lems exist  and  to  identify  the  types  and  extent  of 
the  problems.  Chapter  2  also  discusses  information 
that  can  be  collected,  maintained,  and  analyzed  to 
manage  a  distribution  system  properly.  The  under- 
lying causes  of  problems  are  discussed  in  Chapter 
3,  while  Chapter  4  presents  approaches  that  can  be 
used  to  address  problems.  Chapter  5  provides  guid- 
ance on  selecting  the  best  remedy  for  a  specific 
problem  or  set  of  problems.  (Lantz-PTT) 
W90-08159 


ENSURING  THE  VIABILITY  OF  NEW,  SMALL 
DRINKING  WATER  SYSTEMS:  A  STUDY  OF 
STATE  PROGRAMS. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-187413. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA-570/9-89-004,  April  1989.  122p, 
14  fig. 

Descriptors:  'Connecticut,  'Drinking  water, 
•Georgia,  'Maryland,  'State  jurisdiction,  'Wash- 
ington, 'Water  supply  development,  'Water  treat- 
ment, Long-term  planning,  Permits,  Public  policy, 
Regulations,  Water  supply. 

In  the  past  two  years,  State  drinking  water  pro- 
grams have  shown  a  heightened  interest  in  limiting 
the  creation  of  new  small  systems  that  are  non- 
viable. By  'non-viable'  we  refer  to  systems  with 
technical,  financial,  or  managerial  weaknesses  that 
may  render  them  incapable  of  complying  with 
drinking  water  regulations.  In  response  to  this  in- 
terest, the  EPA  Office  of  Drinking  Water  asked  a 
private  firm  to  prepare  a  study  of  State  programs 
in  this  area  and  to  disseminate  the  results  of  this 
study  to  the  States.  Four  states  were  selected  to  be 
case  studies.  Connecticut,  Georgia,  Maryland,  and 
Washington.  They  were  chosen  to  provide  geo- 


graphic, demographic,  and  programmatic  diversi- 
ty. Interviews  with  state  and  county  administrators 
and  detailed  reviews  of  statutes,  regulations,  and 
case  studies  formed  the  basis  of  the  research.  Per- 
mitting and  planning  processes,  such  as  those  of 
Connecticut,  Maryland,  and  Washington,  can  be 
used  to  evaluate  whether  proposed  systems  can  be 
interconnected  with  existing  systems  or  could  be 
run  better  through  satellite  management.  Georgia's 
permitting  process,  although  restricted  in  scope, 
encourages  small  privately  owned  systems  to  con- 
sider connecting  to  nearby  publicly  owned  ones.  In 
the  States  studied,  these  efforts  decrease  the 
number  of  new  small  systems  created,  thereby 
reducing  the  likelihood  of  small  system  non- viabili- 
ty. In  three  of  the  states  studied,  the  role  of  water 
supply  planning  is  recognized  as  a  means  of  ad- 
dressing current  and  future  problems  in  an  orderly 
manner.  Of  the  controls  examined  in  this  study, 
satellite  management  and  ownership  appears  to  be 
the  most  effective  and  efficient  way  to  increase  the 
likelihood  of  viable  water  service  in  isolated  areas 
where  interconnections  are  not  feasible.  Programs 
to  control  the  creation  of  potentially  non-viable 
drinking  water  systems  are  best  developed  at  the 
State  and  local  levels  of  government.  As  shown  in 
this  report,  these  programs  often  are  part  of  broad- 
er state-wide  policies  concerning  land  use  plan- 
ning, economic  development,  and  natural  re- 
sources management.  EPA's  interest  in  this  issue  is 
best  served  through  two  types  of  activities.  First, 
working  with  the  states,  EPA  should  encourage 
the  dissemination  of  information  about  successful 
control  programs.  Second,  EPA  can  adapt  a  strate- 
gy favoring  development  of  programs  to  control 
creation  of  non-viable  systems.  Once  such  a  strate- 
gy is  established,  EPA  Regional  Offices  can  work 
with  states  to  encourage  development  of  such  pro- 
grams. (Lantz-PTT) 
W90-08168 


DRINKING  WATER  CRITERIA  DOCUMENT 
FOR  ASBESTOS. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Environmental  Criteria  and  Assessment 
Office. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-192074. 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Report  No.  ECAO-CIN-422,  March  1985.  181p,  3 
fig,  18  tab,  175  ref,  append. 

Descriptors:  'Asbestos,  'Drinking  water,  'Litera- 
ture review,  'Public  health,  'Water  pollution  ef- 
fects, Chemical  properties,  Physical  properties, 
Toxicity. 

The  Office  of  Drinking  Water,  Environmental 
Protection  Agency,  has  prepared  a  Drinking 
Water  Criteria  Document  on  Asbestos.  This  Crite- 
ria Document  is  an  extensive  literature  review  of 
the  following  topics:  physical  and  chemical  prop- 
erties of  asbestos;  toxicokinetics  and  human  expo- 
sure to  asbestos;  health  effects  of  asbestos  in 
humans  and  animals;  mechanisms  of  toxicity  of 
asbestos;  and  quantification  of  toxicological  effects 
of  asbestos.  (Author's  abstract) 
W90-O8169 

DRINKING  WATER  CRITERIA  DOCUMENT 
FOR  ALDICARB. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Environmental  Criteria  and  Assessment 
Office. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A.  22161,  as  PB89- 192066. 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Report  No.  ECAO-CIN-420,  January  1988.  170p,  3 
fig,  26  tab,  1 19  ref,  append. 

Descriptors:  'Aldicarb,  'Drinking  water,  'Litera- 
ture review,  'Public  health,  'Water  pollution  ef- 
fects, Chemical  properties,  Pesticides,  Physical 
properties,  Toxicity. 

The  Office  of  Drinking  Water,  Environmental 
Protection  Agency,  has  prepared  a  Drinking 
Water  Criteria  Document  on  Aldicarb.  This  Crite- 
ria Document  is  an  extensive  literature  review  of 
the  following  topics:  physical  and  chemical  prop- 
erties of  aldicarb;  toxicokinetics  and  human  expo- 


sure  to   aldicarb;    health   effects   of  aldicarb   in 
humans  and  animals;  mechanisms  of  toxicological 
effects  of  aldicarb;  and  quantification  of  toxicologi- 
cal effects  of  aldicarb.  (Author's  abstract) 
W90-08170 


SCREENING  EQUIPMENT  HANDBOOK:  FOR 
INDUSTRIAL  AND  MUNICIPAL  WATER  AND 
WASTEWATER  TREATMENT. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-08175 


WATER  SUPPLY. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
R.  M.  Clark. 

IN:  Standard  Handbook  of  Environmental  Engi- 
neering. McGraw-Hill  Publishing  Co.,  New  York, 
New  York.  1990.  p  259-483,  84  fig,  54  tab,  121  ref. 

Descriptors:  'Water  resources  development, 
•Water  supply,  Groundwater  budget,  Groundwat- 
er mining,  Saline  water,  Surface  water,  Water  con- 
veyance, Water  demand,  Water  quality,  Water 
treatment. 

The  nation's  water  resources  have  been  extensively 
developed  to  satisfy  a  variety  of  beneficial  uses. 
Water  projects  generally  support  a  dominant  single 
purpose,  such  as  urban  water  supply,  irrigation, 
flood  control,  or  navigation.  Water  withdrawn  for 
off-stream  use  consists  of  two  variables:  (1)  the 
part  returned  to  the  surface  water  or  groundwater 
source  after  being  used,  and  (2)  the  part  consumed 
but  not  returned  to  the  source  after  use.  A  typical 
example  of  consumption  is  vegetation  transpira- 
tion. Much  of  the  water  used  for  irrigation,  par- 
ticularly sprinkler  irrigation,  either  is  transpired  by 
plants  or  is  evaporated  from  the  soil.  Withdrawals 
may  include  saline  water,  but  the  major  concern  of 
this  discussion  is  with  freshwater  withdrawals  and 
consumption  for  each  category  of  use.  This  chap- 
ter deals  with  the  following  water  supply  related 
issues:  demand,  quality,  sources,  groundwater  pro- 
duction, surface  water  collection,  surface  water 
treatment,  saline  water  production,  nonconven- 
tional  water  production,  and  distribution.  (See  also 
W90-08177)  (Lantz-PTT) 
W90-08181 


RELIABILITY-CONSTRAINED  PIPE  NET- 
WORK MODEL. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6B. 
W90-08210 

RELIABILITY  ANALYSIS  OF  PUMPING  SYS- 
TEMS. 

Chinese    Academy    of   Environmental    Sciences, 

Beijing. 

For  primary  bibliographic  entry  see  Field  8C. 

W90-08211 

EVALUATION  OF  AIR  STRIPPING  FOR  THE 
REMOVAL  OF  ORGANIC  DRINKING-WATEP 
CONTAMINANTS. 

Geustyn,    Forsyth    and    Joubert,    Inc.,    Pretoria 

(South  Africa). 

J.  Haarhoff,  and  J.  L.  Cleasby. 

Water  SA  WASADV,  Vol.   16,  No.   1,  p  13-22 

January  1990.  6  fig,  3  tab,  17  ref,  2  append. 

Descriptors:  'Air  stripping,  'Drinking  water,  'Or 
ganic  pollutants,  'Water  treatment,  Decontamina 
tion,  Design  criteria,  Hydraulic  engineering,  Per 
formance  evaluation. 

Counter-current  air  stripping  has  emerged  as  on< 
of  the  simplest  and  most  effective  technologies  foi 
reducing  the  level  of  organic  contaminants  ii 
drinking  water.  Air  stripping  theory  was  applied  t< 
a  broad  range  of  organic  contaminants  which  ari 
of  present  concern  to  the  water  treatment  industry 
It  demonstrated  that  Henry's  constant  is  by  far  thi 
most  important  parameter  that  affects  the  ease  o 
stripping  of  a  contaminant.  Three  categories  o 
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contaminants  were  identified;  those  which  are  not 
unenable  to  air  stripping  at  all,  those  that  are  very 
easily  stripped  under  almost  any  conditions;  and  a 
transitional  group  for  which  the  stripping  tower 
design  must  be  carefully  optimized  for  good  re- 
sults. It  was  found  that  air  stripping  towers,  with  a 
judicious  but  practical  choice  of  design  parameters, 
ire  capable  of  practically  complete  removal  of 
58%  of  48  organic  drinking  water  contaminants 
considered.  A  compilation  of  commercial  packing 
properties  demonstrated  that  the  specific  packing 
area  and  the  air  friction  factor  both  decrease  quite 
sharply  as  nominal  packing  size  increases,  and  the 
generalized  curves  are  useful  for  preliminary  de- 
signs. (Fish-PTT) 
W90-08228 


BIOLOGICAL  TREATMENT  OF  PUBLIC 
WATER  SUPPLIES. 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
B.  E.  Rittman,  and  P.  M.  Huck. 
CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  19,  No.  2,  p  119-184,  1989.  17  fig, 
21  tab,  237  ref. 

Descriptors:  'Biological  treatment,  'Drinking 
water,  'Literature  review,  'Water  supply,  'Water 
treatment,  Ammonia,  Biodegradation,  Carbon  fil- 
ters, Chlorination,  Europe,  Filtration,  Iron,  Man- 
ganese, Nitrates,  Organic  matter,  Organic  pollut- 
ants, Ozonation,  Sand  filters,  Water  distribution, 
Water  treatment  facilities. 

The  increasing  pressure  to  provide  a  safe  and 
aesthetically  pleasing  drinking  water  to  all  consum- 
ers should  force  practices  in  North  America  to 
move  away  from  chlorination  and  toward  more 
biological  treatment,  as  is  already  occurring  in 
western  Europe.  Particular  concerns  driving  the 
changes  are  chlorination  byproducts,  regrowth  in 
the  distribution  system,  and  organic  micropollu- 
tants.  For  application  of  biological  treatment  in 
North  America,  the  removal  of  organic  matter, 
ammonia,  nitrate,  iron,  and  manganese  are  appro- 
priate because  each  of  these  contaminants  is 
present  in  widespread  areas.  The  options  of  ground 
treatment  and  slow  sand  filtration  are  not  feasible 
for  many  medium-sized  or  large-sized  waterworks 
in  North  America,  although  they  appear  attractive 
for  small  facilities.  The  use  of  in  situ  techniques 
requires  suitable  subsurface  conditions,  the  absence 
of  prior  contamination  of  the  site,  and  a  require- 
ment to  protect  the  subsurface  area  from  future 
contamination.  The  use  of  biologically  active 
granular  activated  carbon  filters,  with  or  without 
preozonation,  is  a  viable  option  for  the  medium 
and  large  waterworks.  For  all-sized  plants,  the 
option  of  an  engineered  biological  process  is  at- 
tractive when  one  or  more  of  the  biodegradable 
contaminants  is  present  in  significant  concentra- 
tions. Research  is  needed  to  evaluate  the  available 
techniques  for  measurement  of  biodegradable  or- 
ganic matter,  and,  if  necessary,  develop  an  im- 
proved technique  for  North  America.  (Fish-PTT) 
W90-08321 


DECOMPOSITION  OF  LARGE  WATER-DIS- 
TRIBUTION SYSTEMS. 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
P.  K.  Swamee,  and  A.  K.  Sharma. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEEDU,  Vol.   116,  No.  2,  p  269-283,  March/ 
April  1990.  3  fig,  9  tab,  2  ref. 

Descriptors:  'Computer-aided  design,  'Network 
design,  'Water  distribution,  Algorithms,  Computer 
programs. 

Designing  a  large  water  distribution  network  as  a 
single  entity  is  difficult.  The  present  practice  of 
designing  such  a  system  is  by  decomposing  or 
splitting  it  into  a  number  of  subsystems.  Each 
subsystem  is  separately  designed  and  finally  con- 
nected at  the  ends  for  reliability.  The  decision 
regarding  the  area  to  be  covered  by  each  subsys- 
tem depends  on  the  designer's  intuition.  Similarly, 
on  computers,  designing  a  large  water  distribution 
system  as  a  single  entity  is  difficult  in  terms  of 
computer  time  and  storage.  Such  a  system  can  also 
be  efficiently  designed  on  computers  if  divided  into 
small  subsystems.  An  algorithm  is  presented  that 


divides  a  large  water  distribution  system  of  prede- 
cided  multiple-input  points  into  small  subsystems 
of  single  input.  The  algorithm  will  not  only  elimi- 
nate the  present  practice  of  decomposing  or  split- 
ting by  designer's  intuition  but  also  enable  the 
designer  to  design  a  large  water  distribution  system 
with  a  reasonable  computation  effort.  (Author's 
abstract) 
W90-08343 


ASSESSING  POLYELECTROLYTE  BEHAVIOR 
BY  SIZE-EXCLUSION  CHROMATOGRAPHY. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry   see  Field   5D. 

W90-08348 


MINIMIZING  CHLORITE  ION  AND  CHLO- 
RATE ION  IN  WATER  TREATED  WITH 
CHLORINE  DIOXIDE. 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Chemistry. 
G.  Gordon,  B.  Slootmaekers,  S.  Tachiyashiki,  and 
D.  W.  Wood. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  82,  No.  4,  p  160-165,  April  1990.  3 
tab,  32  ref. 

Descriptors:  'Chemical  treatment,  'Chlorination, 
'Chlorine  dioxide,  'Potable  water,  'Water  chemis- 
try, 'Water  treatment,  Analytical  methods,  Chlo- 
rate, Chlorite,  Water  analysis. 

Minimizing  the  inorganic  by-products  chlorite  ion 
and  chlorate  ion  (C102)  in  drinking  water  treated 
with  chlorine  dioxide  is  important  if  C102  is  to 
remain  a  viable  alternative  in  potable  water  treat- 
ment. Highly  sensitive  analytical  methods  were 
used  at  the  submilligram-per-liter  level  for  the  de- 
termination of  chlorine  dioxide,  free  chlorine,  chlo- 
rite ion,  and  chlorate  ion.  Chlorate  ion  in  the 
finished  water  can  be  controlled  by-proper  chlo- 
rine dioxide  generation  and  by  removing  the  chlo- 
rite ion  by  product  prior  to  postchlorination.  Chlo- 
rite ion  and  chlorine  dioxide  can  be  removed  by 
treatment  with  a  reducing  agent  such  as  sulfur 
dioxide-sulfite  ion  at  pH  values  of  5-7  in  a  matter  of 
minutes,  and  the  excess  reducing  rate  can  be  re- 
moved by  postchlorination.  Using  the  stoichiome- 
try  and  the  rate  law  for  pH  values  of  5.5  to  8.5  the 
chemistry  can  be  applied  directly  in  existing  drink- 
ing water  treatment  facilities.  (Chonka-PTT) 
W90-08370 


HOUSEHOLD  ODORS  ASSOCIATED  WITH 
THE  USE  OF  CHLORINE  DIOXIDE. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
R.  C.  Hoehn,  A.  M.  Dietrich,  W.  S.  Farmer,  M.  P. 
Orr,  and  R.  G.  Lee. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  82,  No.  4,  p  166-172,  April  1990.  1 
tab,  13  ref. 

Descriptors:  'Chlorination,  'Chlorine  dioxide, 
'Odor  control,  'Odors,  'Water  treatment,  Air- 
water  interfaces,  Ammonification,  Organic  com- 
pounds. 

Reports  have  indicated  that  the  use  of  chlorine 
dioxide  (C102)  instead  of  chlorine  as  a  preoxidant 
during  water  treatment  is  related  to  the  production 
of  offensive  odors  at  customers'  homes  and  busi- 
nesses. These  odors  were  described  by  terms  such 
as  'kerosenelike,'  'cat-urine  like'  and  'strong  chlor- 
inous.'  Attempts  to  isolate  and  identify  the  odor- 
causing  compounds  in  water  samples  taken  from 
treatment  plants  and  homes  were  unsuccessful. 
Suggestions  from  others  that  the  offensive  odors 
were  in  some  way  related  to  the  presence  of  new 
carpeting  in  homes  and  businesses  provided  the 
basis  for  additional  experiments.  Based  on  current- 
ly available  data,  the  following  conclusions  were 
drawn:  (1)  C102  can  be  regenerated  from  chlorite 
either  directly  or  indirectly  by  reactions  with  hy- 
pochlorous  acid  and  is  the  likely  cause  of  strong 
chlorinous  odors  detected  in  the  distribution 
system  at  times  when  C102  is  being  applied  at  the 
water  treatment  plant,  even  though  concentrations 
at  the  tap  are  quite  low  (less  than  0.2  mg/L);  (2) 
The  kerosenelike  and  cat  urine-like  odors  can  be 


produced  by  reactions  between  C102  escaping 
from  water  and  organic  compounds  in  household 
air.  The  specific  compounds  involved  are  unknown 
at  this  time;  (3)  New  carpeting  is  a  common  source 
of  the  organic  compounds  that  are  precursors  to 
the  offensive  odors  noted  in  the  distribution  sys- 
tems of  water  treatment  plants  in  which  C102  is 
being  applied.  It  is  likely,  however,  that  there  are 
other  sources  of  the  precursor  organics;  (4)  The 
odor  problems  associated  with  C102  can  be  pre- 
vented if  either  free  residual  chlorine  or  chlorate  is 
removed  from  the  water.  Ammoniation  to  form 
chloramines  after  chlorination  should  eliminate  the 
odor  problems  by  removing  free  chlorine  as  a 
potential  reactant  with  the  residual  chlorite. 
(Chonka-PTT) 
W90-08371 


CHLORINATION  BY-PRODUCTS  IN  DRINK- 
ING WATERS:  FROM  FORMATION  POTEN- 
TIALS TO  FINISHED  WATER  CONCENTRA- 
TIONS. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

D.  A.  Reckhow,  and  P.  C.  Singer. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  82,  No.  4,  p  173-180,  April  1990.  7 
fig,  9  tab,  57  ref.  EPA  Grant  R-8 10235. 

Descriptors:  'Chlorination,  'Fulvic  acids,  'Humic 
acids,  'Potable  water,  'Raw  water,  'Trihalometh- 
anes,  'Water  treatment,  Alum  coagulation,  By- 
products. 

An  attempt  was  made  to  bridge  a  portion  of  the 
gap  between  formation  potentials  in  model  sys- 
tems, e.g.,  solutions  of  humic  substances,  and  by- 
product concentrations  likely  to  be  encountered  in 
finished  waters.  The  experimental  objectives  of  the 
research  were  (1)  to  compare  the  formation  of 
chlorination  by-products  from  colored  natural 
waters  and  from  extracted  aquatic  humic  sub- 
stances, and  (2)  to  examine  the  effects  of  alum 
coagulation  on  the  quantity  and  distribution  of 
chlorination  by-products.  The  chlorination  by- 
products chosen  for  study  were  trihalomethanes 
(THMs),  total  organic  halide  (TOX),  trichloroace- 
tic acid  (TCAA),  dichloroacetic  acid  (DCAA) 
1,1,1-trichloroacetone  (TCAC),  and  dichloroace- 
tonitrile  (DCAN).  Raw  and  treated  waters  from  10 
plants  were  used  in  the  study.  Chlorination  of 
colored  natural  waters  gives  yields  of  specific  halo- 
genated  by-products  that  are  quite  similar  to  those 
measured  as  a  result  of  the  chlorination  of  isolated 
aquatic  humic  substances.  This  is  true  for  TCAA, 
DCAA,  TCAC,  and  DCAN,  as  well  as  THMs  and 
TOX.  Alum  coagulation  effectively  removes  sig- 
nificant fractions  of  all  the  precursor  types  tested. 
For  a  moderately  colored  water,  more  than  60% 
of  most  of  the  precursors  could  be  removed.  The 
spectrum  of  chlorination  by-products  in  finished 
drinking  waters  reflects  the  raw-water  formation 
potentials,  the  selective  effects  of  precursor  remov- 
al by  treatment  processes,  and  the  particular  reac- 
tion conditions  of  chlorination.  Hydrophobic  or- 
ganic fractions,  e.g.,  humic  acids,  are  especially 
rich  in  precursors  to  TCAA  and  DCAN  and  poor 
in  precursors  to  TCAC.  As  a  result,  alum  coagula- 
tion leads  to  better  removal  of  TCAA  formation 
potential  (TCAAFP)  and  DCAN  formation  poten- 
tial (DCANFP)  compared  with  the  removal  of 
other  organohalide  precursors,  e.g.,  THMFP  and 
TOXFP.  In  contrast,  TCACFP  is  more  poorly 
removed  than  the  THMFP  or  TOXFP.  These 
effects  can  lead  to  a  drop  in  the  mass  ratio  of 
TCAAFP  to  THMFP  from  1.3  to  0.5  across  co- 
agulation, whereas  the  TCACFP:THMFP  ratio 
may  increase  from  0.02  to  0.04.  Observations  such 
as  these  may  be  used  to  explain  the  concentrations 
of  by-products  in  finished  waters.  (Chonka-PTT) 
W90-08372 


COMPARING  PEROXONE  AND  OZONE  FOR 
CONTROLLING  TASTE  AND  ODOR  COM- 
POUNDS, DISINFECTION  BY-PRODUCTS, 
AND  MICROORGANISMS. 

Southern  California  Metropolitan  Water  District, 
La  Verne. 

D.  W.  Ferguson,  M.  J.  McGuire,  B.  Koch,  R.  L. 
Wolfe,  and  E.  M.  Aieta. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F— Water  Treatment  and  Quality  Alteration 


Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  82,  No.  4,  p  181-191,  April  1990. 
18  fig,  5  tab,  26ref. 

Descriptors:  'Analytical  methods,  'Disinfection, 
'Hydrogen  peroxide-ozone,  'Odor  control,  'Oxi- 
dation process,  'Ozone,  'Taste,  'Water  quality, 
•Water  treatment,  Byproducts,  California  State 
Water  Project,  Colorado  River,  Comparison  stud- 
ies, Data  collections,  Microorganisms. 

The  Metropolitan  Water  District  of  Southern  Cali- 
fornia evaluated  the  hydrogen  peroxide-ozone 
(PEROXONE)  advanced  oxidation  process  (fol- 
lowed by  secondary  disinfection  with  chloramines) 
for  removal  of  taste  and  odor  compounds,  control 
of  disinfection  by-products  (DBPs),  and  inactiva- 
tion  of  microorganisms.  Pilot-scale  testing  was  de- 
signed to  optimize  the  H202:03  ratio  and  to  com- 
pare ozone  and  PEROXONE  at  different  contact 
times.  The  tests  represent  one  phase  of  a  five-phase 
PEROXONE  pilot-scale  study  for  treating  water 
from  the  California  State  Water  Project  and  from 
the  Colorado  River.  Results  indicate  that  the  PER- 
OXONE process  requires  a  significantly  lower  ap- 
plied ozone  dosage  to  oxidize  2-methylisoborneol 
and  geosmin  as  compared  with  ozone  alone.  The 
levels  of  DBPs  formed  when  ozone  or  PEROX- 
ONE is  used  (followed  by  chloramines)  are  low, 
and  PEROXONE  (at  H202:03  ratios  of  less  than 
or  =  to  0.3)  is  comparable  with  ozone  for  the 
inactivation  of  microorganisms.  (Chonka-PTT) 
W90-08373 


and  bromination  products  were  also  detected  from 
two  brominated  anilines.  When  granular  activated 
carbon  (GAC)  was  present,  many  additional  prod- 
ucts were  formed.  These  compounds  fall  into  sev- 
eral groups:  (1)  N-acylation  products,  (2)  N-carbo- 
methoxylation  products,  (3)  N  =  N  dimerization 
products  and  (4)  deamination  and  hydroxylation 
products.  The  formation  of  azobenzene  (N  =  N 
dimers)  is  particularly  important,  because  of  their 
potential  toxicity.  Such  compounds  are  the  major 
reaction  products  of  chlorine  with  anilines  in  the 
presence  of  GAC.  Debromination  reactions  appar- 
ently did  not  occur  to  a  significant  extent  on 
carbon  with  the  substrates  tested.  No  products 
were  detected  from  GAC  columns  receiving  halo- 
gen-substituted and  unsubstituted  anilines.  Howev- 
er, 4,4'-dimethylazobenzene  and  an  unknown  com- 
pound were  formed  from  p-toluidine  on  GAC, 
which  indicates  some  reactive  free  radicals  on  the 
carbon  surface  present  without  requiring  oxidation 
with  chlorine  or  other  oxidants.  (Author's  abstract) 
W90-08383 

SOME  FURTHER  STUDIES  ON  FACTORS  AF- 
FECTING THE  LEACHING  OF  LEAD  FROM 
UNPLASTICIZED  POLY  (VINYL  CHLORIDE) 
PIPES. 

National  Univ.  of  Singapore.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08387 


DETERMINING  INORGANIC  DISINFECTION 
BY-PRODUCTS  BY  ION  CHROMATOGRA- 
PHY. 

Environmental  Monitoring  Systems  Lab.,  Cincin- 
nati, OH. 

J.  D.  Pfaff,  and  C.  A.  Brockhoff. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  82,  No.  4,  p  192-195,  April  1990.  2 
fig,  5  tab,  6  ref. 

Descriptors:  'Analytical  methods,  'Byproducts, 
'Byproducts,  'Disinfection,  'Chemical  analysis, 
•Ion  exchange  chromatography,  'Water  analysis, 
•Water  treatment,  Bromate,  Chlorate,  Chlorite, 
Nitrates,  Nitrites. 

Disinfection  by-products  will  soon  be  regulated  by 
the  US  Environmental  Protection  Agency  under 
the  1986  amendments  to  the  Safe  Drinking  Water 
Act.  Because  of  its  sensitivity  and  precision,  ion 
chromatography  is  a  good  choice  for  analyzing  by- 
products of  chlorine  dioxide  and  ozone.  The  inor- 
ganic disinfection  by-products  of  chlorite,  chlorate 
and  bromate  can  be  determined  in  a  single  run  on 
an  ion  chromatograph.  Other  anions  such  as  chlo- 
ride, nitrite,  nitrate,  and  sulfate  can  also  be  deter- 
mined in  the  same  run  of  about  25  minutes.  The 
iodate  by-product  cannot  be  determined  because  it 
coelutes  with  fluoride  under  the  conditions  used  in 
this  method.  Any  analyst  interested  in  iodate  could 
modify  the  procedure  by  weakening  the  eluant, 
which  will  separate  the  fluoride  and  iodate.  How- 
ever, sulfate  would  then  be  retained  for  an  unac- 
ceptably  long  time.  Another  possibility  would  be 
to  use  UV  detection  to  measure  the  iodate.  Ion 
chromatography  is  acceptable  to  the  USEPA  for 
the  determination  of  nitrate  in  drinking  waters  and 
will  shortly  receive  approval  for  nitrite.  (Chonka- 
PTT) 
W90-08374 

REACTIONS  OF  FREE  CHLORINE  WITH 
SUBSTITUTED  ANILINES  IN  AQUEOUS  SO- 
LUTION AND  ON  GRANULAR  ACTIVATED 
CARBON.  .       ^  ._.   .. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  ot  Civil 
Engineering.  . 

S  C  Hwang,  R.  A.  Larson,  and  V.  L.  Snoeyink. 
Water  Research  WATRAG,  Vol.  24,  No.  4,  p  427- 
432,  April  1990.  3  fig,  2  tab,  24  ref. 

Descriptors:  'Activated  carbon,  'Chlorination, 
•Wastewater  treatment,  *Water  treatment,  Acyla- 
tion,  Aromatic  compounds,  Chemical  analysis, 
Chemical  reactions,  Debromination,  Dyes. 

Aqueous  HOC1  reacted  with  substituted  anilines  to 
form  chlorinated  derivatives.  Some  debromination 


COMPARISON  OF  TWO  PARTIALLY  ACTI- 
VATED CARBON  FABRICS  FOR  THE  RE- 
MOVAL OF  CHLORINE  AND  OTHER  IMPU- 
RITIES FROM  WATER. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

R.  J.  Martin,  and  R.  C.  Shackleton. 
Water  Research  WATRAG,  Vol.  24,  No.  4,  p  477- 
484,  April  1990.  2  fig,  6  tab,  17  ref. 

Descriptors:  'Carbon  filters,  *Drinking  water, 
•Filter  media,  'Filters,  'Taste,  'Water  treatment, 
Activated  carbon,  Comparison  studies,  Domestic 
water,  Water  quality. 

Experimental  were  undertaken  to  investigate  and 
compare  the  use  of  two  partially  activated  carbon 
fabrics  for  the  removal  of  chlorine  and  other  impu- 
rities from  potable  water  in  domestic  point-of-use 
filters.  Since  the  implementation  of  the  European 
Economic  Community  (EEC)  drinking  water  qual- 
ity directive  in  July  1985,  there  has  been  a  market- 
ing surge  in  domestic  filters,  generally  aimed  at 
improving  taste  (the  taste  of  chlorine  is  frequently 
cited).  The  fabrics  were  very  effective  at  removing 
chlorine  (>  90%  removal)  from  water;  their  dech- 
lorinating  powers  were  significantly  superior  to 
those  of  the  granular  activated  carbon  used  for 
comparison.  The  fabrics  were  much  less  effective 
at  removing  phenol,  methylene  blue  and  color. 
(Author's  abstract) 
W90-08391 

DISTRIBUTION  OF  HALOMETHANES  IN  PO- 
TABLE WATERS  OF  KUWAIT. 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

MA,  Ali,  and  J.P.  Riley. 

Water  Research  WATRAG,  Vol.  24,  No.  4,  p  533- 
538,  April  1990.  3  fig,  5  tab,  21  ref. 

Descriptors:  'Desalinization,  'Drinking  water, 
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•Water  treatment,  Brominated  hydrocarbons, 
Chlorination,  Data  collections,  Water  quality 
standards,  Water  sampling. 

The  distribution  of  bromine  containing  trihalo- 
methanes was  measured  in  the  water  distribution 
system  of  Kuwait  from  the  desalination  plant 
through  the  distribution  and  storage  system  to  the 
user's  tap.  Total  halomethanes  in  the  drinking 
water  averaged  25.6  +  /-9.1  micrograms/L  with  a 
maximum  of  50.5  micrograms/L.  Average  concen- 
trations of  individual  compounds  in  micrograms/L 
were:  CHBr3,  13.6  +/-4.6;  CHBr2Cl,  8.8  +/-3.7; 
CHC12Br,  3.3  +/-1.5.  These  values  are  well  below 
both  the  maximum  contaminant  limit  of  100  micro- 
grams/L set  by  the  U.S.  Environmental  Protection 


Agency  and  most  of  the  levels  found  in  its  Nation- 
al Organics  Monitoring  Survey  project.  The  com- 
pounds present  are  dominated  not  by  chloroform 
as  in  the  EPA  surveys,  but  by  the  brominated 
species  whose  toxicities  have  not  yet  been  as  well 
studied.  Water  from  roof  top  storage  tanks  con- 
tained significantly  less  halomethanes  than  that 
from  underground  reservoirs.  (Chonka-PPT) 
W90-08399 


OZONATION  OF  SEVERAL  ORGANIC  COM- 
POUNDS HAVING  LOW  MOLECULAR 
WEIGHT  UNDER  ULTRAVIOLET  IRRADIA- 
TION. 

National  Research  Inst,  for  Pollution  and  Re- 
sources, Yatabe  (Japan). 

For  primary  bibliographic  entry  see  Field  5D. 
W90-08453 

OXIDATION  OF  PARACHLORONITROBEN- 
ZENE  IN  DILUTE  AQUEOUS  SOLUTION  BY 
03  +  UV  AND  H202  +  UV:  A  COMPARATTVE 
STUDY. 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 

des  Nuisances. 

S.  Guittonneau,  J.  De  Laat,  J.  P.  Duguet,  C. 

Bonnel,  and  M.  Dore. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol. 

12,  No.   1,  p  73-94,   1990.   12  fig,  6  tab,   19  ref. 

Descriptors:  'Hydrogen  peroxide,  *Nitrobenzenes, 
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Nitrobenzene  compounds  are  widely  used  in  chem- 
ical industries  and  recently  have  been  associated 
with  groundwater  contamination.  The  production 
of  drinking  water  from  contaminated  waters  re- 
quires sophisticated  treatments  to  remove  these 
compounds.  Advanced  oxidation  processes  involv- 
ing the  generation  of  very  reactive  and  oxidizing 
hydroxyl   free  radicals  can  be  achieved  by  the 
combinations  of  ozone,  hydrogen  peroxide,  and 
ultraviolet    radiation    (03/UV;    H202/UV;    03/ 
H202).  The  efficiency  of  these  oxidation  processes 
depends  on  the  various  parameters,  such  as  oxidant 
dose,  UV  light  intensity,  contact  time,  nature  of 
the  organic  pollutants,  etc.  and  are  significantly 
affected  by  the  alkalinity.  This  study  was  designed 
to  investigate  the  degradation  of  a  nitroaromatic 
compound,  4-chloronitrobezene  (CNB),  in  water 
(pH  =  7.5)  by  ultraviolet  radiation  (UV)  in  combi- 
nation with  hydrogen  peroxide  (H202)  or  aqueous 
ozone  (03),  and  to  compare  the  efficiency  of  thest 
two  oxidation  processes.  The  study  shows  thai 
CNB  may  be  degraded  by  H202/UV  and  by  03/ 
UV  processes.  The  efficiencies  of  these  processe! 
increase  as  the  oxidant  dose  and  as  the  irradiatioi 
time  increase,  and   significantly  decrease  in  th< 
presence  of  bicarbonate  ions.  The  difference  be 
tween  the  efficiency  of  the  H202/UV  and  03/U> 
systems  for  CNB  removal  may  be  attributed  to  th< 
fact  that  the  photolysis  of  H202  and  03  present 
different  generation  rates  and  different  yields  fo 
the  production  of  hydroxyl  free  radicals.  However 
for  a  given  amount  of  oxidant  decomposed,  thi 
H202/UV  system  was  found  to  be  more  efficien 
than  03/UV.  Because  of  the  complicated  nature  o 
the  reactions  involved  in  these  processes,  and  ii 
particular  photolytic  ozonation,  a  kinetic  model  l 
needed  in  order  to  optimize  the  operating  condi 
tions  under  which  these  oxidations  could  be  cat 
ried  out  and  to  determine  treatment  costs.  (Agos 
tine-PTT) 
W90-08454 

SLOW  SAND  FILTRATION:  RECENT  DEVEI 
OPMENTS  IN  WATER  TREATMENT  TECH 
NOLOGY. 

John  Wiley  and  Sons,  New  York,  New  York.  1981 
416  p.  Edited  by  N.  J.  D.  Graham. 

Descriptors:  'Filtration,  'Sand  filters,  'Slow  san 
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This  book  presents  recent  research  and  state-of- 
the-art  information  on  the  scientific  basis,  modes  of 
use,  and  engineering  developments  of  slow  sand 
filtration.  The  information,  based  on  presentations 
made  at  the  International  Seminar  'Advances  in 
Slow  Sand  Filtration'  held  in  London  November 
23-25,  1988,  is  grouped  into  the  following  themes: 
filter  design,  operation  and  management;  pretreat- 
ment  methods;  biological  aspects;  process  perform- 
ance; process  developments;  and  developing  coun- 
try case  studies.  Slow  sand  filtration  is  an  effective 
water  treatment  unit  process.  However,  its  low- 
technology  image  and  perceived  disadvantages 
(e.g.  low  throughput,  high  operation  and  mainte- 
nance costs)  have  resulted  in  it  being  considered 
generally  inappropriate  as  a  treatment  alternative 
for  industrialized  countries.  Such  perceptions  are 
now  rapidly  changing  in  the  light  of  the  rising 
need  to  meet  higher  drinking  water  quality  stand- 
ards. In  developing  countries  slow  sand  filters  are 
well  established  as  an  appropriate  treatment  tech- 
nology. However,  many  installations  fail  as  a  result 
of  inadequate  pretreatment  facilities,  lack  of  a 
proper  understanding  of  the  process,  and  poor 
operation  and  maintenance  practice.  This  book 
brings  together  the  experience  and  knowledge 
from  a  broad  spectrum  of  related  disciplines,  such 
as  plant  operators  and  designers,  universities  and 
research  organizations  to  focus  on  and  summarize 
the  latest  understanding  and  developments  in  sand 
filtration.  (See  W90-08471  thru  W90-08493) 
(Geiger-PTT) 
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WATER  TREATMENT  BV  SLOW  SAND  FIL- 
TRATION: CONSIDERATIONS  FOR  DESIGN, 
OPERATION  AND  MAINTENANCE. 

International  Reference  Centre  for  Community 
Water  Supply  and  Sanitation,  The  Hague  (Nether- 
lands). 

J.  T.  Visscher. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 
Water  Treatment  Technology.  John  Wiley  and 
Sons,  New  York,  New  York.  1988.  p  1-10.  5  fig.  7 
ref. 

Descriptors:  'Filtration,  'Maintenance,  'Operating 
policies,  'Sand  filters,  'Slow  sand  filtration, 
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Slow  sand  filters  because  of  their  advantage  of 
simplicity,  efficiency  and  economy  are  appropriate 
means  of  water  treatment,  particularly  for  commu- 
nity water  supply  in  developing  countries.  The 
basic  elements  of  a  slow  sand  filter  include  a  box 
constructed  of  reinforced  concrete,  ferrocement 
and  stone  or  brickwork  masonry  containing  a  su- 
pernatant layer  of  raw  water,  a  bed  of  fine  sand,  a 
system  of  underdrains,  an  inlet  and  outlet  structure, 
and  a  set  of  filter  regulation  and  control  devices. 
The  water  flow  in  a  slow  sand  filter  may  be 
controlled  at  the  outlet,  or  at  the  inlet  of  the  filter, 
and  the  method  chosen  may  slightly  affect  the 
structure,  the  control  devices  and  the  functioning. 
As  there  is  hardly  any  economy  of  scale  in  the  cost 
of  slow  sand  filter  construction,  short  design  peri- 
ods of  10-15  yr  can  be  adopted.  For  surface  water, 
operation  at  a  rate  between  0.1  and  0.2  cu  m/sq  m/ 
hr  is  usually  satisfactory,  because  the  filter  tends  to 
clog  within  a  shorter  period  of  time  using  higher 
rates  of  filtration.  It  is  most  effective  to  operate  a 
slow  sand  filter  continuously  because  good  quality 
effluent  is  ensured,  and  the  smallest  filter  area  is 
required.  At  least  two  slow  sand  filter  units  are 
required  to  ensure  uninterrupted  supply  and  facili- 
tate maintenance.  For  rural  areas  it  is  advisable  to 
restrict  the  area  per  filter  unit  to  200  sq  m  to 
facilitate  filter  cleaning.  The  construction  cost  of  a 
filter  excluding  pipes  and  valves  is  made  up  of  two 
components:  the  total  cost  for  floor,  underdrains, 
sand,  and  gravel;  and  the  cost  of  walls  of  the  filter 
box.  The  construction  cost  of  small  and  medium 
sized  slow  sand  filters  often  will  be  less  than  that  of 
other  types  of  treatment.  The  simplicity  of  oper- 
ation and  maintenance  of  slow  sand  filters  make 
them  particularly  appropriate  for  rural  areas  where 
local  people  can  do  the  job.  The  daily  operation  of 
the  filter  is  limited  to  checking  and  possibly  adjust- 
ing the  rate  of  filtration  and  monitoring  plant  per- 
formance and  effluent  quality.  Re-sanding  of  the 


filter  becomes  necessary  when  successive  scrapings 
during  cleanings  have  reduced  the  thickness  of  the 
sand   bed    to   0.5-0.6   m.    (See   also    W90-08470) 
(Geiger-PTT) 
W90-08471 


SLOW  SAND  FILTRATION:  AN  APPROACH 
TO  PRACTICAL  ISSUES. 

Thames  Water  Authority,  London  (England).  Re- 
gional Lab.  Services. 
I.  P.  Toms,  and  R.  G.  Bayley. 
IN:  Slow  Sand  Filtration:  Recent  Developments  in 
Water  Treatment  Technology.  John  Wiley  and 
Sons,  New  York,  New  York.  1988.  p  11-28.  6  fig,  3 
tab,  9  ref. 
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The  Thames  Water  Authority  and  its  predecessors 
have  over  fifty  years  experience  in  advising  on  the 
use  and  design  of  slow  sand  filters.  As  filtration 
rates  increased,  the  traditional  water  quality  deter- 
minants of  bacteria  and  turbidity  were  supplement- 
ed with  determinants  more  sensitive  to  process 
behavior  such  as  particulate  organic  carbon,  chlo- 
rophyll a,  total  particulate  nitrogen,  and  micro- 
scopic examination.  Statistical  analysis  of  hydraulic 
data  was  used  to  build  models  of  filtration.  Model- 
ing showed  the  importance  of  minimizing  the  nor- 
malized starting  head-loss  particularly  when  filters 
are  uprated.  This,  in  turn,  required  minimum  stand- 
ards of  cleanliness  for  sand  media.  The  hydraulic 
and  analytical  data  should  be  used  in  advising  on 
the  management  of  resanding  and  sand  washing. 
Problems  from  filamentous  green  algae  were  mini- 
mized by  optimizing  the  run-length  at  critical  times 
of  the  year.  For  most  water  quality  determinants, 
there  were  few  problems  in  uprating  from  approxi- 
mately 20  cm/hr  to  40  cm/hr.  The  most  serious 
problem  was  in  the  break-through  of  Escherichia 
coli  in  very  cold  water  conditions.  With  appropri- 
ate attention  to  the  reliability  of  the  disinfection 
process,  under  these  conditions,  the  problem  is 
manageable.  (See  also  W90-08470)  (Geiger-PTT) 
W90-08472 


SLOW  SAND  FILTRATION  IN  THE  UNITED 
STATES. 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

G.  Logsdon,  and  K  Fox. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.   John  Wiley  and 

Sons,  New  York,  New  York.  1988.  p  29-45.  5  tab, 

21  ref. 
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Interest  in  slow  sand  filtration  has  increased  dra- 
matically in  the  United  States  in  the  past  ten  years. 
Research  conducted  to  evaluate  removal  of  Giar- 
dia  cysts  and  bacteria,  showed  that  slow  sand 
filtration  is  very  effective  in  removal  of  these  con- 
taminants. Slow  sand  filters  are  much  simpler  and 
easier  to  operate  than  plants  that  employ  coagula- 
tion and  rapid  filtration.  Slow  sand  filters  are  very 
well  suited  for  treatment  of  low-turbidity,  unfil- 
tered  surface  waters  and  would  be  ideal  for  small 
utilities  serving  from  25  to  3000  persons.  The  U.S. 
EPA  estimates  that  about  1000  slow  sand  filters 
may  be  built  as  a  result  of  proposed  EPA  regula- 
tions on  surface  water  treatment.  (See  also  W90- 
08470)  (Author's  abstract) 
W90-08473 


IMPROVEMENT  OF  SLOW  SAND  FILTRA- 
TION: APPLICATION  TO  THE  D/RY  REHA- 
BILITATION PROJECT. 

Societe  Anonyme  de  Gestion  des  Eaux  de  Paris 

(France). 

A.  Montiel,  B.  Welte,  and  J.  M.  Barbier. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 


Water  Treatment  Technology.  John  Wiley  and 
Sons,  New  York,  New  York.  1988.  p  47-89.  5  fig, 
12  tab,  27  ref. 
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Slow  sand  filtration  was  implemented  in  Paris  and 
other  major  European  cities  in  the  17th,  18th,  and 
19th  centuries  to  remove  contaminants  from  sur- 
face waters  to  produce  drinking  water.  Slow  sand 
filtration  was  gradually  abandoned  between  1960 
and  1975,  but  has  since  come  back  into  use.  Slow 
sand  filtration  consists  in  percolating  water 
through  a  filtering  medium  composed  of  a  0.6  to  1 
meter  thick  sand  bed.  After  a  few  days,  a  complex 
biocenosis  composed  of  algae,  bacteria  and  zoo- 
plankton  develops  in  the  top  layer  of  the  filtering 
media.  This  biofiltration  process  must  clarify  the 
water  and  remove  organic  and  mineral  micropollu- 
tants  as  well  as  microorganisms  contained  in  the 
water  to  be  treated.  The  disadvantages  of  biofiltra- 
tion are:  difficulty  in  removing  certain  mineral 
micropollutants  requiring  an  emergency  reagent, 
and  excessive  proliferation  of  algae  in  the  summer. 
The  filtration  process  may  be  improved  by  intro- 
ducing a  clarification  pretreatment  process  before 
filtration.  Turbidity  may  be  kept  low  by  storage  of 
raw  water  for  more  than  fifteen  days,  microstrain- 
ing,  or  coagulation  on  a  filter  or  flocculation  and 
sedimentation.  The  slow  sand  filtration  plant  at 
Ivry,  a  plant  which  meets  15%  of  the  water  needs 
for  the  city  of  Paris  was  improved  by  a  10  mg/L 
ferric  chloride  dosing  upstream  to  reduce  turbidi- 
ty. Elimination  of  turbidity  was  also  accompanied 
by  improved  removal  of  organic  matter  and  phos- 
phates. Slow  sand  filtration  at  the  Ivry  plant  is 
conducted  at  a  rate  of  5  to  10  m/day  followed  by 
ozonization.  (See  also  W90-08470)  (Geiger-PTT) 
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MANAGEMENT  OF  SLOW  SAND  FILTERS  IN 
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The  Hengsen  catchment  area  of  West  Germany 
utilizes  artificial  groundwater  recharge.  An  optimi- 
zation model  controls  the  infiltration  rates  to  the 
slow  sand  filters  with  respect  to  different  boundary 
conditions.  This  management  concept  improves 
groundwater  quality.  Utilization  of  natural  clean- 
ing processes  during  underground  passage  of 
groundwater  and  an  optimal  mixing  of  different 
groundwater  types  can  be  influenced  by  control  of 
hydraulic  gradients.  The  control  of  infiltration  and 
discharge  rates  can  reduce  the  concentrations  of 
undesirable  substances  in  the  catchment  area.  The 
optimization  model  was  successfully  applied  to 
reduce  iron  and  manganese  concentrations  in  the 
drain  tile.  In  the  future  a  nonlinear  optimization 
model  will  be  developed  to  reduce  the  concentra- 
tion of  organic  compounds.  In  some  cases  the 
optimization  concept  should  be  considered  as  a 
low  cost  alternative  to  technological  approaches. 
(See  also  W90-08470)  (Geiger-PTT) 
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ROUGHING  GRAVEL  FILTERS  FOR  SUS- 
PENDED SOLIDS  REMOVAL. 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


M.  Wegelin. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 
Water  Treatment  Technology.  John  Wiley  and 
Sons,  New  York,  New  York.  1988.  p  103-122.  12 
fig,  4  tab,  16  ref. 
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•Sand  filters,  'Slow  sand  filtration,  *Suspended 
solids,  'Turbidity,  Chemical  treatment,  Develop- 
ing countries,  Drinking  water,  Gravel,  Gravel  fil- 
ters, Rural  areas,  Water  treatment. 

Reasonable  operation  of  slow  sand  filters  is  only 
possible  with  raw  water  of  low  turbidity.  There- 
fore, pretreatment  of  the  generally  turbid  surface 
water  is  usually  required.  Prefiltration  is  an  ade- 
quate process  applied  in  the  past  but  now  is  often 
replaced  by  chemical  water  treatment  techniques. 
However,  roughing  gravel  filters  recently  received 
considerable  attention  because  of  their  simple 
design  and  reliable  operation.  Raw  water  charac- 
teristics, local  physical  conditions  and  available 
resources  will  determine  the  most  appropriate  pre- 
filter  type.  Comparative  field  tests  are  planned  to 
develop  selection  criteria.  Prefilters  and  slow  sand 
filters  present  a  potential  treatment  combination 
which  will  be  gaining  increasing  importance  in 
rural  water  treatment  technology.  Size  of  filter 
material  and  rate  of  filtration  are  two  possible 
criteria  for  filter  classification.  Rapid  and  slow 
sand  filters  differ  from  intake  and  roughing  filters 
by  their  smaller  filter  material  size.  On  account  of 
the  coarse  filter  material  and  the  low  filtration  rate 
applied  in  roughing  filtration,  filter  resistance 
hardly  increases  during  filter  operation.  Mechani- 
cal equipment  is  not  required  for  flow  control  or 
filter  cleaning.  The  roughing  filters  have  a  consid- 
erable silt  storage  capacity  and,  consequently,  filter 
cleaning  is  required  at  intervals  of  weeks  to 
months.  Intake  and  dynamic  filters  located  directly 
in  the  river  or  canal  improve  the  water  quality  at 
the  point  of  abstraction.  The  roughing  gravel  fil- 
ters require  separate  watertight  structures.  The 
flow  direction  in  roughing  filters  can  either  be 
vertical  as  is  the  case  for  downflow  and  upflow 
filters,  or  horizontal  as  in  the  horizontal-flow 
roughing  filters.  Extensive  filtration  testing  is  being 
conducted  at  the  Asian  Institute  of  Technology  in 
Bangkok,  the  University  of  Dar  es  Salaam  in  Tan- 
zania, and  the  International  Reference  Center  for 
Waste  Disposal  in  Switzerland.  (See  also  W90- 
08470)  (Geiger-PTT) 
W9O-08476 

UPFLOW  COARSE-GRAINED  PREFTLTER 
FOR  SLOW  SAND  FILTRATION. 

Sao  Paulo  Univ.,  Sao  Carlos  (Brazil).  Dept.  de 

Hidraulica  e  Saneamento. 

L.  Di  Bernardo. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.   John  Wiley  and 

Sons,  New  York,  New  York.  1988.  p  123-140.  9 

fig,  2  tab,  8  ref. 

Descriptors:  'Filtration,  'Gravel,  'Pretreatment  of 
water,  'Sand  filters,  'Slow  sand  filtration,  'Water 
treatment,  Brazil,  Coliforms,  Color,  Iron,  Pilot 
plants.  Turbidity. 

Two  pilot  plants  in  Brazil,  one  consisting  of  a 
single  unit  with  coarse  sand  supported  on  a  gravel 
layer  (CSP)  and  the  other  of  a  single  unit  with  four 
gravel  sublayers  (GP)  were  compared  for  then- 
ability  to  improve  raw  water  quality  before  water 
treatment  operations.  The  filters  were  operated  in 
parallel  using  filtration  rates  varying  from  4  to  36 
meters/day.  Since  the  plant  start-up,  effluents  with 
better  quality  than  the  influent  were  produced  in 
the  CSP  and  the  GP  units  with  significant  reduc- 
tion of  turbidity,  apparent  color  and  iron  and  man- 
ganese concentrations.  Attenuation  capacity  of 
both  units  due  to  occurrence  of  influent  water 
quality  peaks  was  very  low.  The  higher  the  influ- 
ent water  peak  of  turbidity,  apparent  color  and 
iron  and  manganese,  the  higher  the  effluent  peaks 
in  the  CSP  and  the  GP.  Approach  velocities  in  the 
range  of  12  and  36  meters/day  appeared  to  influ- 
ence very  little  the  quality  of  effluents  produced  in 
the  CSP  and  GP  units.  A  better  effluent  quality 
was  produced  in  the  CSP  than  in  the  GP  unit. 
Intermediate  drainages  in  the  CSP  increased  the 
run   length   because  of  head   loss  recovery,  but 


caused  detrimental  effects  mainly  on  the  bacterio- 
logical quality  of  the  effluent.  For  the  GP,  interme- 
diate drainage  caused  a  substantial  removal  of 
solids  observed  in  the  discharged  water  and  result- 
ed in  a  negligible  variation  in  head  loss,  but  a 
serious  detrimental  effect  in  bacteriological  efflu- 
ent quality  occurred  with  a  high  increase  of  total 
coliform  after  the  plant  was  put  in  service.  (See 
also  W90-08470)  (Geiger-PTT) 
W90-08477 


PRETREATMENT  WITH  PEBBLE  MATRIX 
FILTRATION. 

University  Coll.,  London  (England).  Dept.  of  Civil 

and  Municipal  Engineering. 

K.  J.  Ives,  and  J.  P.  Rajapakse. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.  John  Wiley  and 

Sons,  New  York,  New  York.  1988.  p  141-152.  11 

fig,  1  tab,  3  ref. 

Descriptors:  'Filtration,  'Pretreatment  of  water, 
•Sand  filters,  'Slow  sand  filtration,  'Water  treat- 
ment, Cleaning,  Developing  countries,  Suspended 
solids,  Turbidity. 

Pebble  matrix  filtration  reduces  suspended  solid 
concentrations  in  highly  turbid  waters  from  values 
up  to  5000  mg/L  to  below  25  mg/L.  This  protects 
slow  sand  filters  from  excessive  clogging  by  mon- 
soon river  waters.  The  pebble  matrix  filter  consists 
of  a  deep  layer  of  pebbles,  approximately  50  mm  in 
size,  infilled  in  its  lower  part  by  sand  usually  less 
than  1  mm  in  size.  Runs  of  about  20  hr  to  head 
losses  not  exceeding  1.5  m,  have  been  achieved 
with  a  flow  rate  of  0.72  m/hr.  Cleaning  is  simply 
achieved  with  2  drainage  cycles  followed  by  back- 
washing  with  raw  water  only.  The  pebble  matrix 
filter  is  recommended  as  an  appropriate  pretreat- 
ment method  for  slow  sand  filtration  under  semi- 
rural  conditions  in  developing  countries  where 
monsoon  turbidities  reach  several  thousand  mg/L. 
(See  also  W90-08470)  (Author's  abstract) 
W90-08478 


OZONATION  AND  SLOW  SAND  FILTRATION 
FOR  THE  TREATMENT  OF  COLOURED 
UPLAND  WATERS:  PILOT  PLANT  INVESTI- 
GATIONS. 

Ozotech  Ltd.,  Burgess  Hill  (England). 
G.  F.  Greaves,  P.  G.  Grundy,  and  G.  S.  Taylor. 
IN:  Slow  Sand  Filtration:  Recent  Developments  in 
Water  Treatment  Technology.   John  Wiley  and 
Sons,  New  York,  New  York.  1988.  p  153-162.  3 
fig,  1  ref. 

Descriptors:  'Color  removal,  'Filtration,  'Ozona- 
tion, 'Pretreatment  of  water,  'Sand  filters,  'Slow 
sand  filtration,  England,  Hydrogen  ion  concentra- 
tion, Iron,  Manganese,  Pilot  plants,  Turbidity, 
Water  quality,  Water  treatment. 

North  West  Water  Authority  has  substantial  assets 
at  their  Llanforda  Waterworks,  Oswestry,  which 
include  land,  civil  structures  associated  with  slow 
sand  filters,  and  a  mechanical  plant.  In  order  to 
comply  with  E.C  legislation,  final  water  color 
needs  to  be  reduced.  The  use  of  coagulants  is 
inappropriate  and  pre-ozonation  is  being  investigat- 
ed as  a  viable  alternative.  Pilot  plant  work  has 
indicated  satisfactory  color  removal,  although 
ozonation  did  not  seem  to  enhance  turbidity  re- 
moval in  the  filters.  Pre-ozonation  improved  the 
average  iron  removal,  but  had  no  effect  on  the 
removal  of  manganese.  Ozonation  followed  by  fil- 
tration resulted  in  a  marginally  higher  filtrate  pH 
of  6.9-7.1.  Filter  head  loss  develops  progressively 
after  pre-ozonation  and  not  exponentially  towards 
the  end  of  the  run  as  in  the  control  filter  without 
pre-ozonation.  At  Oswestry  this  led  to  extended 
filter  runs  through  the  winter  and  spring  period. 
(See  also  W90-08470)  (Geiger-PTT) 
W90-08479 


ECOLOGY  OF  SLOW  SAND  FILTERS. 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 

(England).  Dept.  of  Biology. 

A.  Duncan. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.   John  Wiley  and 


Sons,  New  York,  New  York.  1988.  p  163-180.  8 
fig,  1  tab,  34  ref. 

Descriptors:  'Filtration,  'Population  dynamics, 
'Sand  filters,  'Slow  sand  filtration,  'Water  treat- 
ment, Aquatic  bacteria,  Biomass,  Chlorophyll  a, 
Ecology,  Microorganisms,  Oligochaetes,  Organic 
carbon,  Organic  matter,  Particulate  matter,  Proto- 
zoa, Species  composition. 

Changes  in  the  abundance  and  vertical  distribution 
of  the  interstitial  sand  fauna  and  flora  (ciliates, 
worms,  bacteria  and  chlorophyll  a)  as  well  as  the 
sand  particulate  organic  matter  is  described 
throughout  a  run  of  an  operational  slow  sand  filter 
bed  and  is  related  to  its  head  loss  and  input  carbon 
loading.  The  interstitial  sand  protozoans,  which 
number  thousands  of  cells  per  cu  cm,  consist  of 
flagellates,  ciliates  and  amoebas.  The  rest  of  the 
fauna  consist  of  metazoan  groups  of  animals  which 
are  capable  of  inhabiting  the  sand  interstices  be- 
cause of  their  small  sizes.  The  use  of  a  core  sampler 
permitted  the  retrieval  of  sand  samples  from  differ- 
ent depths  during  the  course  of  a  filter  run.  During 
a  filter  run  at  the  Hampton  Works  which  lasted 
from  January  to  March  1976,  substantial  worm 
(Enchytraeus  buchholzi)  populations  did  not  de- 
velop until  day  23  of  the  run  when  the  surface 
particulate  organic  carbon  (POC)  content  was 
about  1  mg  C/cu  cm  and  in  the  sand  below  2-3  cm 
much  lower  values.  By  day  23  and  more  markedly 
by  days  37  and  51,  the  worms  were  avoiding  the 
surface  high  concentrations  of  POC  and  were  es- 
tablishing peak  densities  in  the  depths  below.  Filter 
runs  studying  the  distribution  of  ciliates  showed 
that  algal-feeding  Chilodonella  and  the  omnivo- 
rous spirotrichs  are  the  main  contributors  to  the 
ciliate  biomass  peak  that  developed  at  3  cm  depth 
on  day  5.  By  day  12,  the  main  ciliate  biomass 
occupied  the  upper  5  cm  of  sand  and  consisted  of 
bacteriovores  such  as  the  filtering  holotrichs  and 
peritrichs  together  with  substantial  biomasses  of 
omnivores,  herbivores  and  carnivores.  By  day  20, 
the  main  ciliate  biomass  had  shifted  down  to  5  and 
10  cm  depth  and  consisted  of  herbivores,  omni- 
vores and  carnivores.  Development  of  the  popula- 
tions of  animals  inhabiting  the  slow  sand  filter  beds 
of  Hampton  were  shown  to  be  linked  with  the 
changes  occurring  within  the  beds,  as  measured  by 
head  loss  and  vertical  flow  rate.  The  living  bio- 
masses of  bacteria,  algae  and  protozoans  increased 
at  a  faster  rate  at  head  losses  up  to  0.64  m  and 
slowed  down  at  higher  head  losses,  reflecting  the 
food  supply  situation.  (See  also  W90-08470) 
(Geiger-PTT) 
W90-08480 


SOME  ASPECTS  OF  THE  FILTRATION  OF 
WATER  CONTAINING  CENTRIC  DIATOMS. 

University  of  East  Anglia,  Norwich  (England). 

School  of  Environmental  Sciences. 

K.  B.  Clarke. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.   John  Wiley  and 

Sons,  New  York,  New  York.  1988.  p  181-190.  4 

fig,  12  ref. 

Descriptors:  'Diatoms,  'Filtration,  'Sand  filters, 
•Slow  sand  filtration,  'Water  treatment,  Algae, 
Cyclotella,  Maintenance,  Microorganisms. 

Rapid  filters  are  relatively  ineffective  against  fibri- 
late  centric  diatoms.  The  washing  of  the  beds 
seems  to  render  the  filters  permeable  to  these  orga- 
nisms. Slow  sand  filters,  if  mature,  can  cope  with  a 
considerable  load  of  fibrilate  centric  diatoms  quite 
well.  Slow  sand  filters  which  have  just  been 
cleaned  seal  quickly  and  in  doing  so  allow  the 
diatoms  to  enter  the  bed  in  greater  numbers  than 
mature  beds.  While  fibrilate  centric  diatoms  pene- 
trated the  rapid  filters  with  ease,  they  did  not 
penetrate  slow  sand  filters  in  any  significant  num- 
bers even  when  the  supernatant  water  contained 
over  200  thousand  cells/ml  of  one  of  the  smallest 
species.  Green  filters  that  are  usually  caused  by 
algae  can  also  be  caused  by  centric  diatoms.  The 
practice  of  back-filling  beds  from  below  may  be  a 
contributory  cause  of  green  filters  by  diatoms.  In  a 
green  filter  that  occurred  during  slow  sand  filtra- 
tion at  the  Lound  Works  of  the  East  Anglian 
Water  Company,  a  chytrid  infection  cleared  the 
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green  filter.  Numbers  of  Cyclotella  penetrating  the 
bed  completely  were  very  small  (4-22  cells/ml). 
(Geiger-PTT) 
W9O-08481 


DEVELOPMENT  OF  A  SLOW  SAND  FILTER 
MODEL  AS  A  BIOASSAY. 

Institut  fuer  Wasserforschung,  Dortmund  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  4B. 
W90-08482 


REMOVAL  OF  VIRUSES  BY  FILTRATION 
THROUGH  SAND. 

Robens    Inst,    of   Industrial    and    Environmental 

Health  and  Safety,  Guildford  (England). 

D.  Wheeler,  J.  Bartram,  and  B.  J.  Lloyd. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.   John  Wiley  and 

Sons,  New  York,  New  York.  1988.  p  207-229.  11 

fig,  4  tab,  29  ref. 

Descriptors:  'Developing  countries,  'Disinfection, 
'Filtration,  *Sand  filters,  'Slow  sand  filtration, 
'Viruses,  *Water  treatment,  Adsorption,  Bacteria, 
Bioindicators,  Biological  wastewater  treatment, 
Coliforms,  Enteroviruses,  Rotaviruses,  Separation 
techniques. 

The  effect  of  related  biological  factors  on  the 
efficiency  of  virus  removal  during  filtration 
through  sand  was  examined  in  a  series  of  three 
experiments.  The  first  experiment  compared  the 
removal  of  indicator  bacteria  and  viruses  through  a 
small  scale  protected  slow  sand  filtration  system 
designed  for  use  in  less  developed  countries.  The 
second  experiment  examined  the  removal  of  indig- 
enous rotavirus  through  sand  and  anaerobic  bio- 
mass  beneath  a  wastewater  lagoon  and  irrigation 
site  in  Peru.  The  third  experiment  studied  the 
adsorption  and  attenuation  of  simian  rotavirus 
SA11  with  various  substrates  extracted  from  both 
protected  and  conventional  slow  sand  filters.  Re- 
sults from  the  first  experiment  showed  that  the 
pattern  of  removal  of  viruses  was  similar  to  that 
obtained  for  other  microorganisms  of  hygienic  sig- 
nificance. In  the  second  experiment  it  was  shown 
that  an  anaerobic  microbial  sludge  overlying  sand 
in  a  wastewater  lagoon  achieves  much  greater 
elimination  of  indigenous  rotavirus  than  a  similar 
environment  where  no  biomass  is  deposited  (i.e, 
below  irrigation  channels).  Preliminary  results 
from  laboratory  adsorption  experiments  (third  ex- 
periment) also  confirmed  the  importance  of  bio- 
mass in  enhancing  the  removal  of  rotavirus  from 
the  aqueous  phase.  More  work  on  the  attenuation 
of  viruses  in  sand  filtration  is  being  conducted  at 
the  University  of  Surrey.  If  it  can  be  shown  that 
the  removal  of  agents  with  low  infective  doses  (eg. 
enteric  viruses)  by  slow  sand  filtration  is  as  reliable 
as  the  customary  removal  of  indicator  bacteria, 
then  the  process  could  be  of  considerable  benefit  in 
reducing  the  waterborne  transmission  of  disease  in 
developing  countries.  (See  also  W90-08470) 
(Geiger-PTT) 
W90-08483 


EFFECTS    OF    HIGH-CARBON    AND    HIGH- 
COLIFORM   FEED   WATERS   ON   THE   PER- 
FORMANCE    OF     SLOW     SAND     FILTERS 
UNDER  TROPICAL  CONDITIONS. 
Colorado  Univ.,  Boulder.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
J.  M.  Barrett,  and  J.  Silverstein. 
IN:  Slow  Sand  Filtration:  Recent  Developments  in 
Water  Treatment  Technology.   John   Wiley  and 
Sons,  New  York,  New  York.  1988.  p  231-252.  8 
fig,  2  tab,  15  ref. 

Descriptors:  'Coliforms,  *Filtration,  'Organic 
carbon,  *Sand  filters,  *Slow  sand  filtration,  ♦Trop- 
ical regions,  Biofilms,  Color,  Head  loss,  Humic 
substances,  Hydraulic  conductivity,  Hydrogen  ion 
concentration,  Organic  matter,  Performance  eval- 
uation,  Pilot  plants,  Turbidity,  Water  treatment. 

Pilot-scale  slow  sand  filters,  operated  at  a  tempera- 
ture of  25  C,  were  fed  source  waters  characteristic 
of  both  unpolluted  and  polluted  surface  supplies. 
Under    non-polluted    conditions,    that    is,    when 


source  waters  contained  only  1  ppm  carbon,  coli- 
form  removals  exceeded  99%,  and  run  times  were 
greater  than  three  weeks.  However,  when  influent 
carbon  concentrations  were  greater  than  1  ppm, 
filter  run  times  were  short,  five  days  or  less,  due  to 
a  rapid  increase  in  head  loss.  The  head  loss  resulted 
from  biofilm  growth  in  the  first  few  centimeters  of 
the  sand  bed.  Given  an  influent  bacterial  concen- 
tration of  approximately  10,000  cells  per  ml,  coli- 
form  removals  were  inadequate  during  the  short 
run  times.  Removal  of  labile  total  organic  carbon 
(TOC)  reached  a  maximum  of  80%  in  two  days. 
When  humic  compounds  comprised  50%  of  the 
influent  TOC,  maximum  carbon  removals  aver- 
aged 57%.  These  results  indicated  that  slow  sand 
filtration  facilities  built  to  conventional  specifica- 
tions are  not  adequate  when  the  source  water  to  be 
treated  is  high  in  dissolved  organic  carbon  and 
coliform  bacteria.  (See  also  W90-08470)  (Geiger- 

W90-08484 


BENEFITS  OF  COVERED  SLOW  SAND  FIL- 
TRATION. 

Municipal  Water  Works  of  Amsterdam,   Heem- 

stede  (Netherlands).  Water  Quality  Dept. 

J.  A.  Schellart. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.   John  Wiley  and 

Sons,  New  York,  New  York.  1988.  p  253-264.  3 

fig,  5  tab,  5  ref. 

Descriptors:  *Drinking  water,  *Filter  covers,  'Fil- 
tration, *Sand  filters,  *Slow  sand  filtration,  'Water 
treatment,  Algae,  Coliforms,  Construction  costs, 
Disinfection,  Fertilization,  Operating  costs,  Organ- 
ic carbon,  Pathogens,  Water  quality. 

The  Municipal  Water  Works  of  Amsterdam  pre- 
pares drinking  water  at  two  production  plants  with 
covered  slow  sand  filtration  as  the  final  purifica- 
tion step.  In  the  past  the  slow  sand  filters  were  not 
covered  and  filter  runs  were  much  shorter  than 
today.  The  uncovered  filters  experienced  more 
problems  with  process  operation  and  quality  of  the 
finished  drinking  water.  The  covered  slow  sand 
filters  experienced  no  fecal  contamination  by  birds 
and  thus  no  introduction  of  coliforms,  pathogenic 
microorganisms,  fertilizing  nitrogen  and  phospho- 
rus compounds.  Lack  of  sunlight  in  the  covered 
filters  allowed  no  growth  of  algae  biomass  and 
resulted  in  lower  levels  of  organics  in  the  filtrate, 
lower  biological  regrowth  potential  and  fewer 
taste  problems  in  the  finished  drinking  water.  The 
covered  filters  required  less  cleaning  and  showed 
no  increase  of  pH  by  photosynthesis  on  the  filter 
surfaces  and  thus  no  increase  of  resistance  by  bio- 
genic softening.  The  covered  filters  had  no  frozen 
filter  surface  during  hard  frost  periods  in  severe 
winters  and  thus  had  higher  capacity  throughout 
the  year.  With  the  higher  filtration  rates  possible  in 
the  covered  filters,  lower  filtration  areas  are  re- 
quired lowering  building  expenses.  The  covered 
filters  maintained  a  rather  constant  and  high 
oxygen  concentration  in  the  filtrate  and  showed  no 
differences  in  02  concentration  between  day  and 
night  in  summer  and  they  offered  a  stable  micro- 
biological drinking  water  quality  dependent  only 
on  water  temperature.  The  covered  sand  filters 
lowered  or  negated  the  need  for  final  disinfection, 
lowered  consumption  of  chlorine,  and  decreased 
expenses  for  disinfection.  (See  also  W90-08470) 
(Geiger-PTT) 
W90-08485 


COMPARISONS  BETWEEN  ACTIVATED 
CARBON  AND  SLOW  SAND  FILTRATION  IN 
THE  TREATMENT  OF  SURFACE  WATERS. 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

J.  Mallevialle,  and  J.  P.  Duguet. 
IN:  Slow  Sand  Filtration:  Recent  Developments  in 
Water  Treatment  Technology.  John  Wiley  and 
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fig,  6  tab,  6  ref. 

Descriptors:  'Activated  carbon,  'Carbon  filters, 
'Filtration,  'Sand  filters,  'Slow  sand  filtration, 
♦Water  treatment,  Biodegradation,  Coagulation, 
Comparison  studies,  Drinking  water,  Flocculation, 
France,  Organic  matter,  Sedimentation,  Surface 
water. 


The  water  purifying  efficiency  of  a  two-step 
system  at  the  Mont  Valerien  plant  serving  the  city 
of  Paris  on  the  Seine  River  was  investigated.  The 
first  process  was  a  physicochemical  process  with 
coagulation,  flocculation  and  sedimentation,  fol- 
lowed by  rapid  sand  filtration.  The  second  process 
was  slow  sand  filtration.  Different  types  of  carbon 
were  evaluated  and  different  filtration  velocities  in 
the  second  filtration  stage  were  tested.  The  use  of 
very  slow  filtration  velocities  and  comparison  with 
higher  rates  made  it  possible  to  study  the  mecha- 
nism of  removal  of  organic  matter.  Slow  sand 
filters  treating  clarified  water  in  the  second  stage 
removed  an  average  of  10%  total  organic  carbon 
(TOC)  primarily  through  biodegradation.  Slow 
granular  activated  carbon  (GAC)  filters  removed 
an  additional  15%  TOC  primarily  through  adsorp- 
tion to  yield  a  total  reduction  of  25%.  Ozone 
removed  5%  but  did  not  enhance  GAC  perform- 
ance. Rapid  GAC  filters  removed  at  least  10% 
more  TOC  than  the  slow  ones.  The  total  reduction 
with  the  best  carbon  reached  an  average  of  40% 
for  the  whole  year  of  the  experiment.  Biodegrada- 
tion did  not  seem  to  be  significantly  higher  in 
GAC  than  in  sand.  (See  also  W90-08470)  (Geiger- 
PTT) 
W90-08486 


MODIFICATIONS  TO  THE  SLOW  RATE  FIL- 
TRATION PROCESS  FOR  IMPROVED  TRIHA- 
LOMETHANE  PRECURSOR  REMOVAL. 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

M.  R.  Collins,  and  T.  T.  Eighmy. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.   John   Wiley  and 

Sons,  New  York,  New  York.  1988.  p  281-304.  16 

fig,  6  tab,  53  ref. 

Descriptors:  'Activated  carbon,  'Filtration,  'Sand 
filters,  'Slow  sand  filtration,  'Trihalomethanes, 
•Water  treatment,  Adsorption,  Comparison  stud- 
ies, Cost  analysis,  Microbial  degradation,  Organic 
matter. 

The  ability  of  the  slow  rate  filtration  process  to 
remove  trihalomethane  precursor  material  was 
evaluated  at  slow  sand  filter  facilities  at  Spring- 
field, Massachusetts  and  West  Hartford  and  New 
Haven,  Connecticut.  Two  sets  of  untreated  and 
treated  water  samples  and  filter  media  core  sam- 
ples from  the  three  municipal  slow  sand  filtration 
plants  were  acquired  and  completely  analyzed 
during  1987.  Pilot-scale  studies  were  also  conduct- 
ed on  a  surface  water  supply  for  the  City  of 
Portsmouth,  New  Hampshire,  and  on  a  surface 
water  supply  for  the  town  of  Ashland,  New  Hamp- 
shire. West  Hartford  filters  consistently  achieved 
higher  precursor  removals  despite  having  the  high- 
est loading  rates  and  shortest  media  contact  times. 
By  harrowing  the  schmutzdecke  into  the  filter 
media,  much  higher  cell  concentrations  over  the 
entire  filter  depth  were  observed.  This  filter  clean- 
ing method  enhanced  dissolved  organic  carbon, 
UV  absorbance,  and  trihalomethane  formation  po- 
tential mass  removal  rates  at  this  facility.  Pilot- 
scale  microbial  population  distributions  were  simi- 
lar to  municipal  filters.  The  anionic  resin  and 
granular  activated  carbon  (GAC)  amended  filters 
consistently  achieved  higher  organic  precursor  re- 
movals than  any  other  filter  media  combination 
studied.  Organic  precursor  removals  in  slow  rate 
filtration  was  a  function  of  both  the  microbiologi- 
cal maturity  and  adsorptive  capacity  of  the 
schmutzdecke  and  filter  bed.  Organic  precursor 
removals  were  not  significantly  dependent  on  the 
filter  loading  rates  in  this  study.  Particulate  remov- 
als by  slow  sand  filters  appeared  to  be  independent 
of  typical  loading  rates  but  continued  to  improve 
as  the  filters  matured  during  the  filtration  run.  The 
anionic  resin  amended  slow  rate  filter  consistently 
achieved  higher  removals  of  trihalomethane  pre- 
cursor material  than  the  slow  sand  filters  operating 
at  different  loading  rates  or  the  alum-based  con- 
ventional treatment  process  throughout  the  entire 
study  run.  Where  land  area  requirements  are  not  a 
concern,  the  most  cost  effective  precursor  treat- 
ment scheme  to  construct  for  small  communities  is 
the  GAC  amended  slow  sand  filter  followed  close- 
ly by  the  anionic  resin  amended  filter  and  a  pack- 
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aged    treatment    plant.     (See    also    W9O-O8470) 

(Geiger-PTT) 

W9O-08487 


PILOT  PLANT  EVALUATION  OF  FABRIC- 
PROTECTED  SLOW  SAND  FILTERS. 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

T.  S.  A.  Mbwette,  and  N.  J.  D.  Graham. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.   John  Wiley  and 

Sons,  New  York,  New  York.  1988.  p  305-329.  8 

fig,  5  tab  57  ref. 

Descriptors:  'Fabrics,  'Filtration,  *Sand  filters, 
•Slow  sand  filtration,  *Water  treatment,  Compari- 
son studies,  Head  loss,  Performance  evaluation, 
Pilot  plants. 

Use  of  non-woven  synthetic  fabric  (NWF)  with 
slow  sand  filtration  offers  many  benefits  over  con- 
ventional slow  sand  filtration.  Recent  pilot  plant 
studies  at  the  Thames  Water  Ashford  Common 
Treatment  Works  showed  that  application  of  an 
optimal  thickness  and  type  of  NWF  as  a  surface 
matting  can  dramatically  increase  slow  sand  filtra- 
tion run  times  by  a  factor  of  four  or  more.  Particle 
deposition  and  biological  accumulation  can  be  con- 
tained within  the  fabric,  thereby  avoiding  head  loss 
development  within  the  underlying  sand.  The  cor- 
rect selection  of  thickness,  type  and  configuration 
(if  more  than  one  fabric)  of  NWF  matting  is  cru- 
cial to  avoiding  solids  penetration  into  the  sand 
and  maximizing  filter  run  times.  Experience  sug- 
gests that  calendered  or  thermic  bonded  NWF  are 
not  suitable  in  this  application.  In  general,  the 
overall  physical  and  biological  treatment  perform- 
ance of  conventional  slow  sand  filters  is  very  high 
so  that  application  of  NWF  matting  appears  to 
make  a  negligible  improvement  to  this.  (See  also 
W90-08470)  (Geiger-PTT) 
W90-08488 

ADVANCED  TECHNIQUES  FOR  UPGRADING 
LARGE  SCALE  SLOW  SAND  FTLTERS. 

Thames  Polytechnic,  London  (England). 

A.  J.  Rachwal,  M.  J.  Bauer,  and  J.  T.  West. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.  John  Wiley  and 

Sons,  New  York,  New  York.  1988.  p  331-347.  3 

fig,  4  tab,  12  ref. 

Descriptors:  *Filtration,  'Sand  filters,  'Slow  sand 
filtration,  'Upgrading,  'Water  treatment,  Algae, 
Automation,  Cleaning,  Computers,  Filter  covers, 
Organic  matter,  Ozonation,  Ozone. 

Thames  Water  operates  eight  slow  sand  filtration 
plants  in  London  treating  reservoir  stored  lowland 
river  water.  A  major  program  of  uprating  and 
modernization  of  the  largest  plants  is  in  progress. 
Research  at  full  scale  showed  that  average  filtra- 
tion rates  of  0.3  m/hr  with  peaks  in  excess  of  0.4 
m/hr  were  sustainable  with  advanced  filter  man- 
agement techniques.  Filter  downtime  for  cleaning 
and  resanding  was  shown  to  be  a  key  output 
limiting  factor.  A  novel  underwater  sand  skimming 
method  has  been  developed  aided  by  a  laser  guid- 
ance system  and  computer  control.  Work  on  shad- 
ing of  filters  with  floating  covers  to  reduce  in  bed 
algal  growth  is  underway.  Pilot  and  full  scale 
studies  on  the  use  of  ozone  with  slow  sand  filtra- 
tion showed  improved  filter  performance  and  in- 
creased organics  removal.  Pre-ozonated  primary 
filters,  fabric  replacement  of  sand,  and  granular 
activated  carbon  are  also  being  studied  as  part  of 
current  slow  sand  filtration  research.  (See  also 
W9O-O8470)  (Geiger-PTT) 
W90-08489 


DEVELOPMENTS    IN    MODELLING    SLOW 
SAND  FILTRATION. 

Thames  Polytechnic,  London  (England). 

C.  A.  Woodward,  and  C.  T.  Ta. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.   John   Wiley   and 

Sons,  New  York,  New  York.  1988.  p  349-366.  11 

fig,  3  tab,  1 1  ref. 

Descriptors:    'Filtration,    'Mathematical    models, 
•Model  studies,  'Sand  filters,  'Slow  sand  filtra- 


tion,  'Water  treatment,   Flow   rates,   Head  loss, 
Mathematical  studies,  Microcomputers. 

A  mathematical  model  for  the  hydraulic  behavior 
of  a  slow  sand  filter  has  been  developed.  For  a 
single  filter,  the  model  predicts  the  flow  rates  for 
given  head  loss  data  within  15%  of  the  observed 
values.  This  model  has  been  incorporated  in  a 
FORTRAN  computer  program  (SANNET)  to 
study  the  slow  sand  filter  network  at  Ashford 
Common  Water  Treatment  Works.  From  the  total 
output  of  the  network,  the  flow  rates  and  head 
losses  for  all  filters  can  be  estimated  within  5 
megaliters/day  and  0.2  m  respectively.  A  micro- 
computer version  of  SANNET  running  on  20 
MHz  80386  processor  requires  less  than  15  seconds 
for  each  forecast.  The  program  will  form  the  heart 
of  a  Filter  Bed  Management  system,  to  be  imple- 
mented at  three  or  more  of  the  Authorities'  works 
in  the  near  future.  (See  also  W90-08470)  (Geiger- 
PTT) 
W90-08490 

APPLICATION  OF  POLYURETHANE  TO  IM- 
PROVE SLOW  SAND  FILTERS. 

Ghent  Rijksuniversiteit  (Belgium).  Lab.  for  Micro- 
bial Ecology. 

P.  Vochten,  J.  Liessens,  and  W.  Verstraete. 
IN:  Slow  Sand  Filtration:  Recent  Developments  in 
Water  Treatment  Technology.   John  Wiley  and 
Sons,  New  York,  New  York.  1988.  p  367-378.  10 
fig,  4  tab,  1 1  ref. 

Descriptors:  'Filtration,  'Plastics,  'Prefiltration, 
•Sand  filters,  'Slow  sand  filtration,  'Water  treat- 
ment, Aeration,  Ammonium,  Biochemical  oxygen 
demand,  Clogging,  Conforms,  Head  loss,  Organic 
matter,  Pilot  plants,  Polymers,  Subsurface  filters, 
Water  quality. 

The  potential  use  of  reticulated  polyurethane  pre- 
filters  in  slow  sand  filtration  was  studied  on  a  small 
pilot-scale.  Two  alternative  types  of  prefilters  were 
studied.  In  the  first  type,  a  10  cm  layer  of  highly 
porous  polyurethane  foam  was  installed  on  top  of 
the  filter  bed.  By  this  modification,  the  biological 
activity  was  distributed  across  the  prefilter  surface, 
creating  a  kind  of  expanded  Schmutzdecke.  This 
resulted  in  a  significant  increase  in  oxygen  con- 
sumption over  the  filter  indicating  an  increased 
microbial  activity.  The  installation  of  the  polyure- 
thane matrix  prevented  clogging  and  decreased  the 
head  loss  across  the  sand  filter  resulting  in  longer 
filtration  cycles.  In  a  second  modification,  a  75  cm 
prefilter  of  polyurethane  was  aerated  at  the 
bottom.  This  submerged  aerated  matrix,  with  high 
microbial  activity,  enhanced  the  slow  sand  filter 
performance  especially  for  low  quality  water  con- 
taining substantial  amounts  of  NH4(  +  )  and  biode- 
gradable organic  matter.  The  removal  of  BOD  and 
NOD  (NOD  =  4.33  x  ammonia-N)  over  the  filter 
was  significantly  better  compared  to  the  reference 
filter.  A  better  bacteriological  quality  of  the  filtrate 
was  observed  with  regard  to  the  number  of  Es- 
cherichia coli  and  Streptococcus  faecalis.  The  aer- 
ated prefilter  also  prolonged  the  length  of  filter 
runs  in  a  substantial  way.  (See  also  W90-08470) 
(Author's  abstract) 
W90-O8491 


be  substantially  increased  by  replacing  the  existing 
sand  by  a  coarser  sand  but  at  considerable  cost. 
The  solution  proposed  was  a  dual  media  filter 
whereby  the  existing  fine  sand  was  superimposed 
by  a  layer  of  coarser  sand.  This  had  the  benefits  of 
improved  filter  run,  efficient  coliform  removal  and, 
importantly,  low  cost  implementation.  (See  also 
W90-08470)  (Author's  abstract) 
W90-08492 


DUAL  MEDIA  FILTRATION  FOR  THE  REHA- 
BILITATION OF  AN  EXISTING  SLOW  SAND 
FILTER  IN  ZIMBABWE. 

T.  F.  Ryan. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 
Water  Treatment  Technology.  John  Wiley  and 
Sons,  New  York,  New  York.  1988.  p  379-392.  5 
fig,  1  tab,  3  ref. 

Descriptors:  'Filtration,  'Grain  size,  'Sand  filters, 
•Slow  sand  filtration,  'Water  treatment,  'Zim- 
babwe, Algae,  Coliforms,  Cost  analysis,  Develop- 
ing countries,  Head  loss,  Maintenance,  Perform- 
ance evaluation,  Turbidity. 

Studies  were  carried  out  to  improve  the  perform- 
ance of  an  existing  slow  sand  filter  unit  at  the 
Howard  Institute  in  Zimbabwe  which  suffered 
from  extremely  short  filter  runs.  Investigations 
showed  the  main  cause  of  the  short  runs  was  too 
small  a  sand  grain  size.  Length  of  filter  run  could 


PERFORMANCE  OF  SLOW  SAND  FILTERS  IN 
PERU. 

Robens    Inst,    of   Industrial    and    Environmental 

Health  and  Safety,  Guildford  (England). 

B.  Lloyd,  M.  Pardon,  and  D.  Wheeler. 

IN:  Slow  Sand  Filtration:  Recent  Developments  in 

Water  Treatment  Technology.  John  Wiley  and 

Sons,  New  York,  New  York.  1988.  p  393-411.  5 

fig,  6  tab,  6  ref. 

Descriptors:  'Filtration,  'Peru,  'Rural  areas, 
'Sand  filters,  'Slow  sand  filtration,  'Water  treat- 
ment, Chlorination,  Conforms,  Disinfection, 
Gravel,  Operating  policies,  Performance  evalua- 
tion, Prefiltration,  Turbidity,  Water  quality. 

After  25  yr  experience  of  construction  of  rural 
water  treatment  systems  in  Peru  recent  diagnostic 
surveillance  studies  demonstrated  that  slow  sand 
filtration  plants  have  uniformly  failed  to  reduce 
contamination  of  surface  water  sources  to  provide 
a  safe  water  supply.  Reasons  for  the  failure  of  slow 
sand  filters  include  administrative  problems  of  op- 
eration and  maintenance,  technical  problems  of 
faulty  construction,  problems  with  flow  rate  con- 
trol at  the  point  of  abstraction,  short  circuiting  of 
settlers  and  sedimenters  through  inadequate  capac- 
ity and  lack  of  baffling.  In  addition  the  slow  sand 
filters  were  unable  to  cope  with  high  turbidities 
and  flow  variation.  Diagnostic  surveys  showed 
that  slow  sand  filter  performance  could  be  en- 
hanced with  gravel  prefiltration  and  protected 
slow  sand  filters.  Sedimentation  and  prefiltration 
together  produced  a  71.6%  reduction  in  fecal  coli- 
form counts  in  filtrates  of  slow  sand  filters  at 
Azpitia  compared  with  a  94%  reduction  at  Co- 
charcas.  Pot  chlorinators  were  installed  after  the 
sand  filters  at  both  these  rehabilitated  rural  treat- 
ment plants  to  remove  the  remaining  fecal  coliform 
contamination  and  to  achieve  class  A  water  qual- 
ity. (See  also  W9O-08470)  (Geiger-PTT) 
W90-08493 


WATER,  WASTEWATER,  AND  SLUDGE  FTL- 
TRATION. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-08494 

OVERVIEW  OF  DEEP  BED  FILTRATION:  DD? 
FERENT  TYPES  AND  MATHEMATICAI 
MODELS. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  o 

Environmental  Engineering. 

S.  Vigneswaran,  and  R.  B.  Aim. 

IN:   Water,   Wastewater,   and   Sludge   Filtration 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  1 

16.  4  fig,  5  tab,  53  ref. 

Descriptors:  'Deep  bed  filtration,  'Filtration 
'Mathematical  models,  'Model  studies,  'Sand  fil 
ters,  'Water  treatment,  Backwash,  Design  criteria 
Filter  media,  Head  loss,  Optimization,  Separatioi 
techniques,  Wastewater  treatment. 

Filtration  technologies  are  classified  under  twi 
major  categories,  depending  mainly  on  the  modi 
of  filtration:  slow  sand  filtration  and  rapid  sani 
filtration.  In  conventional  rapid  filters,  stratifica 
tion  of  filter  media  occurs  after  the  backwash.  Ti 
overcome  this,  dual  or  multimedia  filtration,  o 
coarse  size,  narrowly  graded  media  filtration  hav 
been  proposed.  High-rate  filtration  and  declining 
rate  filtration  are  advantageous  in  most  cases 
Direct  filtration  eliminates  some  operations  fror 
conventional  water  treatment  thus  saving  monej 
Backwashing  one  filter  with  the  flow  of  othe 
filters  also  saves  on  operating  expenses.  Optimizt 
tion  of  filter  design  occurs  when  the  filter  reache 
its  head  loss  limit  at  the  same  time  that  the  filtrat 
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quality  deteriorates  to  an  unacceptable  value.  Nu- 
merous mathematical  models  have  been  proposed 
to  explain  filtration  behavior  at  various  stages.  A 
mathematical  model  based  on  material  balance  and 
kinetic  equations  evaluates  filter  performance  by 
filtrate  quality.  Other  mathematical  models  de- 
scribe filter  performance  in  terms  of  head  loss 
through  a  clean  bed  or  through  a  clogged  bed. 
(See  also  W90-08494)  (Geiger-PTT) 
W90-08495 


THEORETICAL  APPROACH  TO  DEEP  BED 
FILTRATION. 

Gesamthochschule    Duisburg    (Germany,    F.R.). 

Inst,  of  Water  Technology. 

For  primary  bibliographic  entry   see  Field   5D. 

W90-08496 


DIRECT  FTLTRATION. 

Culligan  Italiana  S.p.A.,  Bologna  (Italy). 

L.  Coccagna. 

IN:   Water,   Wastewater,   and   Sludge   Filtration, 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  57- 

75.  11  fig,  7  tab,  35ref. 

Descriptors:  *Disinfection,  *Filtration,  *Tertiary 
wastewater  treatment,  'Wastewater  treatment, 
•Water  treatment,  Algae,  Arsenic,  Clarification, 
Coagulation,  Cost  analysis,  Design  criteria,  Odor 
control,  Phosphorus  removal,  Raw  water,  Sus- 
pended solids,  Turbidity. 

Direct  filtration  has  been  used  throughout  history 
to  provide  the  clearest  water  possible  for  drinking 
water.  Direct  filtration  can  also  be  employed  for 
the  removal  of  dissolved  substances.  To  prevent 
microbic  growths  in  the  filters  and  the  formation 
of  mud-balls,  it  is  necessary  to  keep  the  filtering 
bed  disinfected.  It  is  desirable  to  use  agents  that 
limit  the  formation  of  organic  precursors  during 
disinfection.  pH  adjustments  are  necessary  both 
before  and  after  filtration  to  limit  the  corrosiveness 
of  water,  optimize  the  removal  of  humic  acids  and 
iron,  and  optimize  the  use  of  coagulants.  Alumi- 
num, iron  sulfates  and  chlorides  are  commonly 
employed  as  metal  coagulants.  Polyelectrolytes  or 
other  substances  may  be  used  as  filtration  aids. 
Filters  used  in  water  treatment  are  single-layer 
sand  filters,  or  dual  or  multi-media  filters  by 
design.  The  feasibility  of  applying  direct  filtration 
rests  on  the  concentration  of  suspended  solids,  the 
possibility  of  varying  the  dosage  of  chemicals  ac- 
cording to  variations  in  turbidity  of  raw  water,  low 
filtration  velocities,  and  cycle  continuity.  The  om- 
nifiltration  system  (OFSY)  provides  series  of  iden- 
tical multimedia  filters  making  it  possible  to 
employ  raw  water  for  washing  operations,  thus 
saving  treated  water.  In-series  direct  filtration  is 
successful  in  removing  turbidity,  algae,  and  color. 
The  OFSY  system  is  useful  in  the  clarification  of 
effluents  from  biological  treatment  units  of  sewage 
water  as  well  as  the  upgraded  removal  of  phospho- 
rus from  sewage  water.  The  OFSY  system  has 
proven  useful  in  removing  arsenic  from  raw  waters 
while  removing  other  pollutants.  The  OFSY 
system  has  reduced  costs  compared  to  convention- 
al treatment  in  regard  to  investment  cost,  space 
taken  up  by  installation,  and  chemical  treatment. 
(See  also  W90-O8494)  (Geiger-PTT) 
W90-O8497 


MICROSTRAINTNG. 

Beaudrey  (E.)  and  Cie,  Paris  (France). 

For  primary  bibliographic  entry  see   Field   5D. 

W90-08499 


PRECOAT  FILTRATION. 

Manville  de  France,  St. -Cloud. 

R.  Illner. 

IN:   Water,   Wastewater,   and   Sludge   Filtration. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  117- 

128.  5  fig,  3  tab,  1  ref. 

Descriptors:  'Filtration,  'Pretreatment  of  water, 
'Suspended  solids,  'Wastewater  treatment,  'Water 
treatment,  Algae,  Color  removal,  Cost  analysis, 
Design  criteria,  Drinking  water,  Filters,  Odor  con- 
trol. Pressure  filtration,  Raw  water,  Separation 
techniques,  Taste. 


Pressure  filtration  using  filter  aids  is  a  three-step 
operation,  namely:  precoating,  body  feed,  and 
washing.  A  rotary  vacuum  precoat  filter  consists 
of  a  horizontal  drum,  30  to  50%  of  which  is 
submerged  in  a  filter  bowl  containing  the  water  to 
be  filtered.  This  drum  is  covered  with  a  clean 
septum  in  order  to  build  up  a  precoat.  Filtration 
efficiency  depends  upon  several  factors,  such  as 
filter  aid  grade;  drum  submergence,  drum  speed; 
knife  advance  rate;  vacuum;  filter  cloth  (type, 
opening);  knife  sharpness;  and  concentration  of  the 
filter  aid  slurry.  Diatomaceous  earth  and  perlite  are 
commonly  used  filter  aids.  Precoat  filters  operate 
by  physically  straining  solids  out  of  the  water. 
Where  the  raw  water  source  and  other  conditions 
are  suitable,  precoat  filtration  can  offer  a  number 
of  economic  benefits  to  the  end  user.  Swimming 
pools  equipped  with  diatomite  filters  may  not  re- 
quire as  much  chlorine  as  pools  equipped  with 
other  types  of  filters.  A  rotary  vacuum  precoat 
filter  is  preferred  for  wastewater  pretreatment, 
since  the  build-up  of  a  precoat  is  well  known  in 
this  case.  Many  surface-water  supplies,  such  as 
lakes  or  ponds,  may  have  algae,  color,  or  taste-and- 
odor  problems  that  would  require  additional  treat- 
ment in  conjunction  with  precoat  filtration.  The 
use  of  a  microstrainer  prior  to  the  precoat  filter  has 
been  found  to  be  effective  in  removing  microscop- 
ic material,  including  plankton  and  amorphous 
matter.  Activated  carbon  is  used  prior  to  precoat 
filtration  to  remove  soluble  iron  and  manganese. 
Precoat  filtration  is  also  effective  in  removing  such 
agents  as  asbestos  or  giardia  cysts  to  obtain  high 
quality  drinking  water.  (See  also  W90-08494) 
(Geiger-PTT) 
W90-08500 


CARTRIDGE  FILTRATION. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

S.  Vigneswaran. 

IN:   Water,   Wastewater,   and   Sludge   Filtration. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  129- 

138.  6  fig,  3  ref. 

Descriptors:  'Filters,  'Filtration,  'Water  treat- 
ment, Distilled  water,  Pretreatment  of  water,  Sepa- 
ration techniques. 

Cartridge  filters  are  used  when  particulate  loads  in 
fluids  are  low  (e.g.,  0.01%).  Cartridge  filters  can 
clarify  fluids  to  an  optically  clear  stage  and  they 
are  often  used  in  the  sterilization  of  liquids.  Car- 
tridge filters  are  classified  on  the  basis  of  the 
mechanism  of  removal  as  surface  and  depth  types. 
In  surface  type  filters,  the  medium  acts  as  a  sieve, 
trapping  solids  on  its  surface  only.  Depth  type 
filters  tend  to  trap  particles  within  the  interstices  of 
their  internal  structure.  The  filtration  properties  of 
a  cartridge  filter  depend  upon  its  differential  pres- 
sure vs.  flow  rate  characteristics,  the  efficiency  of 
the  particle  removal,  and  the  dirt-holding  capacity. 
The  design  of  the  cartridge  depends  on  the  quality 
of  filtrate  desired,  correct  filter  medium  selection, 
maximum  available  pressure  drop,  the  scale-up  to 
full  scale  from  laboratory  scale,  and  the  pretreat- 
ment to  be  used.  Filter  cartridges  are  broadly 
classified  into  two  types:  disposable  cartridges  and 
cleanable  cartridges.  Cartridge  filters  are  used  to 
purify  water  for  use  in  the  pharmaceutical  indus- 
try, to  decolorize  liquids  and  gases,  to  produce 
distilled  water,  or  as  a  pretreatment  to  reverse 
osmosis  in  the  production  of  ultrapure  water.  (See 
also  W90-08494)  (Geiger-PTT) 
W90-08501 


REVERSE  OSMOSIS. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

For  primary  bibliographic   entry  see  Field   5D. 

W90-08502 


MICROFILTRATION. 

Enka  A.G.,  Wuppertal  (Germany,  F.R.). 

For   primary  bibliographic   entry  see  Field   5D. 

W90-08504 


ELECTRODIALYSIS. 

Toulouse-3  Univ.  (France).  Dept.  of  Chemical  En- 


gineering. 

For  primary  bibliographic   entry   see   Field   5D. 

W90-08505 


VACUUM  FILTRATION. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-08506 


SIGNIFICANCE  AND  TREATMENT  OF  VOLA- 
TILE ORGANIC  COMPOUNDS  IN  WATER 
SUPPLIES. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1990. 
558p.  Edited  by  Neil  M.  Ram,  Russell  F.  Christ- 
man,  and  Kenneth  P.  Cantor. 

Descriptors:  'Drinking  water,  'Path  of  pollutants, 
'Volatile  organic  compounds,  'Water  treatment, 
Adsorption,  Aeration,  Biological  treatment,  Chem- 
ical treatment,  Costs,  Economic  aspects,  Organic 
compounds,  Pollutant  identification,  Solute  trans- 
port. 

Volatile  organic  compounds  (VOCs)  have  a  tend- 
ency to  migrate  or  diffuse  from  water  (aqueous 
phase)  to  air  (gaseous  phase)  under  normal  envi- 
ronmental conditions.  Within  this  broad  under- 
standing, this  book  brings  together  the  important 
issues  and  technical  challenges  surrounding  VOCs 
in  drinking  water.  The  book  is  organized  into  six 
general  sections,  which  describe  the  background, 
methods,  occurrence,  fate  and  transport,  treatment 
and  costs,  and  risks  of  VOC  contamination.  Chap- 
ter 1  covers  the  statutory  and  regulatory  basis  for 
the  control  of  chemicals  in  drinking  water  and  the 
1986  Amendments  to  the  Safe  Drinking  Water  Act 
(SDWA)  as  they  affect  VOCs  in  drinking  water. 
Chapter  2  reviews:  (1)  the  nature  and  extent  of 
groundwater  contamination,  and  (2)  management 
controls,  including  administrative  arrangements, 
and  source,  product,  land  use,  and  economic  con- 
trols. Chapter  3  describes  research  methods  for 
determination  of  aqueous  VOCs,  considering  issues 
of  sampling,  broad  spectrum  analysis,  and  VOC 
partitioning  from  water.  Chapter  4  reviews  the 
EPA-approved  analytical  methods  for  VOC  analy- 
sis in  drinking  water.  Chapter  5  presents  sampling 
and  analysis  procedures  to  minimize  volatilization 
loss.  Chapter  6  reviews  past  and  present  approach- 
es of  fiber  optics  to  measure  VOCs  in  groundwat- 
er, allowing  real-time  in  situ  measurements.  Chap- 
ter 7  reviews  the  national  surveys  of  VOCs  in 
ground  and  surface  waters:  National  Organics  Re- 
connaissance, National  Organics  Monitoring,  Com- 
munity Water  Supply,  and  Ground  Water  Supply 
surveys.  Chapter  9  presents  a  conceptual  overview 
of  VOC  transport  in  groundwater.  Chapter  10 
discusses  the  physical-chemical  properties  and  fate 
of  VOCs  using  the  fugacity  approach,  which  is  an 
equilibrium  criterion  derived  from  the  concept  of 
chemical  potential.  Chapter  1 1  focuses  on  biologi- 
cally mediated  transformations  that  affect  the  fate 
of  VOCs  in  the  environment.  Chapter  12  reviews 
the  theory  and  applications  of  VOC  removal  from 
drinking  water  by  adsorption  and  describes  model- 
ing of  VOC  adsorption  onto  granular  activated 
carbon  (GA).  Chapter  13  presents  a  detailed  model 
for  a  packed  tower  aeration  (PTA)  system.  Chap- 
ter 14  describes  oxidative  treatment  methods  that 
convert  VOCs  to  relatively  harmless  substances. 
Chapter  15  reviews  unit  process  research,  being 
conducted  by  EPA's  Drinking  Water  Research 
Division.  Chapter  16  describes  point-of-use/point- 
of-entry  systems  technology  used  for  industrial  and 
drinking  water  treatment.  Chapter  17  presents  an 
economic  analysis  of  GA  and  PTA  using  available 
models  and  field  data.  The  remaining  five  chapters 
discuss  the  risks  involved  in  water  treatment  for 
VOCs.  (See  W90-08510  thru  W90-08531)  (Lantz- 
PTT) 
W90-08509 


STATUTORY  AND  REGULATORY  BASIS  FOR 
CONTROL  OF  VOLATILE  ORGANIC  CHEMI- 
CALS IN  DRINKING  WATER. 

Environmental   Protection   Agency,   Washington, 

DC.  Div.  of  Water  Supply. 

For  primary  bibliographic  entry  see  Field   5G. 
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W9O-08510 


ANALYTICAL  METHODS  FOR  VOLATILE 
ORGANIC  COMPOUND  DETERMINATION. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Drinking  Water  Quality  Assessment  Branch. 
H.  J.  Brass. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  57-72,  1  fig,  2 
tab,  35  ref. 

Descriptors:  'Analytical  methods,  'Chemical  anal- 
ysis, 'Drinking  water,  'Pollutant  identification, 
•Volatile  organic  compounds,  'Water  analysis, 
Chemical  extraction,  Costs,  Distillation,  Laborato- 
ry methods,  Monitoring,  Organic  compounds, 
Quality  control,  Quantitative  analysis,  Sample 
preservation. 

The  regulation  of  volatile  organic  chemicals 
(VOCs)  in  finished  drinking  waters  in  the  United 
States  is  based,  to  a  large  extent,  on  their  wide- 
spread occurrence  and  possible  health  significance. 
A  narrow  definition  of  VOCs,  from  an  EPA  regu- 
latory standpoint  is  inclusive  of  those  compounds 
that  are  amenable  to  determination  by  the  purge 
and  trap  (P  and  T)  procedure.  They  are  of  relative- 
ly high  volatility  and  have  low  water  solubility,  so 
that  they  can  be  effectively  sparged  (or  purged) 
from  water.  Although  the  immediate  concern  of 
the  regulated  community  is  focused  on  the  VOCs 
described  by  P  and  T  methodology,  there  are 
other  procedures  capable  of  qualitatively  and,  in 
some  instances,  quantitatively  measuring  VOCs  as 
well  as  other  low-molecular-weight  compounds. 
Another  technique  is  closed  loop  stripping,  where 
very  low  levels  (nanogm/L)  of  compounds,  rang- 
ing from  benzene  to  some  PCB  isomers,  can  be 
analyzed.  Other  techniques  include  headspace 
analysis,  solid-phase  extraction,  micro  and  larger 
volume  liquid-liquid  extraction,  continuous  liquid- 
liquid  extraction,  and  steam  distillation.  In  this 
chapter,  the  following  topics  regarding  the  analysis 
of  VOCs  are  discussed:  the  six  available  EPA 
methods;  formal  revisions  to  EPA  methodology; 
defining  the  objectives  of  data  gathering;  quality 
assurance  and  quality  control  as  applied  to  these 
methods;  compound  identification  and  limits  of 
detection  and  quantitation;  dechlorination  and 
preservation;  monitoring  considerations;  cost  of 
analysis;  and  future  analytical  needs.  (See  also 
W90-08509)  (Lantz-PTT) 
W90-08513 


NATIONAL  SURVEYS  OF  VOLATILE  ORGAN- 
IC COMPOUNDS  IN  GROUND  AND  SURFACE 
WATERS. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Water  Supply  Technology  Branch. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-08516 


VOLATILE  ORGANIC  CHEMICALS  AND  IN- 
TENTIONAL WATER  REUSE. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-08517 


REMOVAL  OF  VOLATILE  ORGANIC  COM- 
POUNDS FROM  DRINKING  WATER  BY  AD- 
SORPTION. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
T.  F.  Speth. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  229-259,  12 
fig,  3  tab,  133  ref. 

Descriptors:  'Adsorption,  'Decision  making, 
'Drinking  water,  'Volatile  organic  compounds, 
'Water  treatment,  Activated  carbon,  Carbon  re- 
generation, Dioxins,  Furans,  Granular  activated 
carbon,  Organic  compounds,  Pretreatment  of 
water,  Water  quality  management,  Water  treat- 
ment facilities. 

Designing  granular  activated  carbon  (GA)  contac- 
tors for  removing  VOCs  from  groundwaters  re- 


quires a  knowledge  of  the  contaminants  and  their 
concentrations.  The  effects  of  adsorption  competi- 
tion, variable  influence  concentrations,  preloading 
of  natural  dissolved  organic  matter,  humic  com- 
plexation  with  VOCs,  and  microbial  growth 
should  be  considered.  How  the  above  effects  are 
answered  will  lead  to  a  decision  whether  to  use 
granular  activated  carbon  in  a  fixed  bed  or  pow- 
dered activated  carbon  in  the  mixing  basin.  If 
powdered  activated  carbon  is  chosen,  powdered- 
carbon  jar  tests  should  be  completed  to  help  verify 
performance.  Any  further  improvement  in  per- 
formance must  come  from  modifications  of  the 
treatment  plant.  If  granular  carbon  is  chosen,  mod- 
eling is  useful  for  preliminary  costing  and  sizing, 
but  pilot-scale  columns  should  be  used  for  final 
design.  The  final  plant  design  should  make  optimal 
use  of  column  configuration.  Pretreatment  process- 
es must  also  be  fully  considered.  Regeneration  of 
activated  carbon  in  a  multiple  hearth  furnace  or  a 
fluidized-bed  furnace  has  been  shown  to  be  a 
viable  process.  Research  has  shown  that  the  capac- 
ity differences  are  negligible  between  virgin  and 
regenerated  carbon.  For  large  utilities,  on-site  re- 
generation is  a  practical  option.  For  smaller  utili- 
ties, regional  regeneration  or  disposal  may  be  opti- 
mal. The  5-15%  attrition  of  carbon  during  regen- 
eration occurs  mostly  in  the  furnace  and  must  be 
anticipated.  Dioxins  and  furans  are  produced 
during  regeneration,  but  with  properly  operated 
afterburners  the  levels  pose  no  health  threat.  (See 
also  W90-08509)  (Lantz-PTT) 
W90-08521 


TREATMENT  TECHNOLOGIES  AND  COSTS 
FOR  REMOVING  VOLATILE  ORGANIC  COM- 
POUNDS FROM  WATER:  AERATION. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Supply  Technology  Branch. 
M.  D.  Cummins,  and  J.  J.  Westrick. 
IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  261-311,  28 
fig,  10  tab,  1 1  ref,  append. 

Descriptors:  'Aeration,  'Air  stripping,  'Mathe- 
matical models,  'Model  studies,  'Volatile  organic 
compounds,  'Water  treatment,  Costs,  Design 
standards,  Drinking  water,  Mathematical  equa- 
tions, Organic  compounds,  Trihalomethanes. 

A  set  of  equations  has  been  developed  to  describe 
the  liquid-phase  concentration  of  volatile  com- 
pounds as  a  function  of  vertical  location  within  a 
packed  column  air  stripping  system.  The  equation 
set  is  constructed  to  accommodate  an  unstrippable 
component,  observed  in  studies  of  trihalomethanes, 
in  addition  to  the  more  typical  case  of  treatment  of 
synthetic  volatile  contaminants  such  as  trichlor- 
oethylene,  where  there  is  no  unstrippable  compo- 
nent. A  design  procedure  was  also  developed  using 
the  theory  and  supplemented  with  empirical  equa- 
tions from  handbooks.  This  design  procedure  is 
based  on  desired  removal  efficiency,  VOC  proper- 
ties, liquid  flow,  liquid  temperature,  and  packing 
material  properties.  The  areas  of  uncertainty  are 
Henry's  coefficient  and  mass  transfer  coefficient.  A 
cost  model  was  also  developed  to  study  the  eco- 
nomic feasibility  and  limitations  of  air  stripping. 
The  cost  model  is  based  on  material  quantities  (i.e., 
the  mass  of  steel,  volume  of  concrete,  kilowatts  of 
electric  power,  etc.)  required  for  an  air  stripping 
system.  The  limits  of  air  stripping  are  evaluated 
through  the  use  of  overall  treatment  cost.  For 
different  site  conditions,  the  same  general  informa- 
tion would  result;  i.e.,  air  stripping  should  be  exam- 
ined as  a  treatment  alternative  for  compounds 
ranging  in  Henry's  coefficient  from  about  0.005 
atm  cu  m/cu  m  and  higher.  The  process  is  clearly 
cost  effective  for  the  more  volatile  compounds,  but 
should  not  be  overlooked  as  a  possible  alternative 
for  some  of  the  less  volatile  contaminants  such  as 
benzene  and  1,2-dichloroethane.  A  field  evaluation 
and  data  analysis  procedure  is  presented  which 
describes  a  method  to  estimate  basic  stripping  pa- 
rameters such  as  Henry's  coefficient  and  mass 
transfer  coefficient  directly  from  pilot  data.  Gener- 
ally, good  agreement  was  obtained  for  site-specific 
and  predicted  mass  transfer  coefficients  using  the 
Onda  correlation.  (See  also  W90-08509)  (Lantz- 
PTT) 
W90-08522 


OXIDATIVE  TREATMENT  METHODS  FOR 
REMOVAL  OF  ORGANIC  COMPOUNDS 
FROM  DRINKING  WATER  SUPPLIES. 

Illinois    State    Water    Survey    Div.,    Champaign. 
Aquatic  Chemistry  Section. 
G.  R.  Peyton. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  313-362,  13 
fig,  6  tab,  121  ref. 

Descriptors:  'Drinking  water,  'Organic  com- 
pounds, 'Oxidation,  'Ozonation,  'Volatile  organic 
compounds,  'Water  treatment,  Aromatic  com- 
pounds, Humic  acids,  Hydrogen  peroxide,  Ozone, 
Ultraviolet  radiation. 

The  number  of  oxidation  processes  that  have  been 
demonstrated  to  be  of  value  for  the  removal  of 
volatile  or  synthetic  organic  compounds  (VOCs 
and  SOCs)  is  relatively  small.  Oxidants  or  process- 
es which  deserve  consideration  are  chlorine,  chlo- 
rine dioxide,  ozone,  hydrogen  peroxide,  advanced 
oxidation  processes,  semiconductor-catalyzed  pho- 
tooxidation,  ferrate,  and  permanganate.  A  very 
brief  overview  of  these  oxidative  processes  is  given 
before  the  discussion  focuses  on  ozonation,  ultra- 
violet radiation,  and  peroxide  treatments.  Ozone/ 
UV  will  remove  halogenated  and  aromatic  organic 
compounds  from  water.  Destruction  in  surface 
water  or  groundwater  is  slower  than  in  distilled  or 
deionized  water,  probably  due  to  free-radical  scav- 
enging by  natural  water  components  such  as  bicar- 
bonate and  humic  material.  The  optimum  ozone- 
UV  ratio  varies  with  the  water  and  contaminants 
to  be  treated,  and  no  general  guidelines  have  been 
suggested  in  the  literature.  In  many  cases,  ozona- 
tion in  natural  water  is  almost  as  effective  as 
ozone/UV  (or  ozone/peroxide),  probably  due  to 
the  presence  of  natural  promoters  which  establish 
and  sustain  the  chain  reaction  conditions  for  hy- 
droxyl  radical  production.  Peroxide/UV  treatment 
has  the  following  advantages  over  other  advanced 
oxidation  processes  (AOPs):  (1)  the  process  is  very 
simple;  (2)  two  OH  radicals  are  formed  for  each 
peroxide  photolyzed;  and  (3)  peroxide  is  regenerat- 
ed after  OH  attack  on  most  organic  substrates. 
Peroxide/UV  suffers  from  the  disadvantage  that 
peroxide  absorbs  UV  radiation  very  weakly  at  254 
nanometers,  and  higher  intensities  are  required 
than  with  ozone/UV.  The  UV  absorbance  of  natu- 
ral water  or  SOCs  may  compete  effectively  for 
photons.  The  course  of  the  reaction  can  be  signifi- 
cantly influenced  by  the  presence  of  oxygen.  Bi- 
carbonate interference  may  be  more  severe  than 
with  other  AOPs.  (See  also  W90-08509)  (Lantz- 
PTT) 
W90-08523 


UNIT  PROCESS  RESEARCH  FOR  REMOVING 
VOLATILE  ORGANIC  CHEMICALS  FROM 
DRINKING  WATER:  AN  OVERVIEW. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
R.  M.  Clark,  R.  J.  Miltner,  C.  A.  Fronk,  and  T.  F. 
Speth. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  363-391,  6  fig, 
10  tab,  36  ref. 

Descriptors:  'Aeration,  'Drinking  water,  'Granu- 
lar activated  carbon,  'Research  priorities,  'Vola- 
tile organic  compounds,  'Water  treatment,  Acti- 
vated carbon,  Adsorption,  Organic  compounds, 
Organic  matter,  Standards. 

Amendments  to  the  Safe  Drinking  Water  Act  have 
accelerated  the  calendar  for  drinking  water  regula- 
tions. Regulations  are  increasing  in  number  and 
stringency,  and  the  time  frame  for  compliance  is 
decreasing.  A  key  factor  in  establishing  maximum 
contaminant  levels  (MCLs)  is  the  definition  of  a 
feasible  technology  that  can  be  used  to  remove  a 
given  contaminant  in  a  cost-effective  manner.  The 
Drinking  Water  Research  Division  (DWRD)  of 
the  EPA  has  a  major  role  in  evaluating  technol- 
ogies for  meeting  drinking  water  MCLs.  Two 
technologies  have  been  defined  as  best  available 
for  controlling  volatile  organic  chemicals  (VOCs). 
These  are  granular  activated  carbon  (GA)  adsorp- 
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tion  and  packed  tower  aeration.  Even  though  these 
two  technologies  have  been  field  tested  there  is 
still  much  to  be  learned  about  their  performance. 
For  example,  DWRD  is  conducting  studies  de- 
signed to  increase  the  level  of  understanding  con- 
cerning competitive  adsorption  among  compounds 
to  be  removed  by  GA.  The  effect  of  natural  organ- 
ic matter  and  its  effect  on  reducing  the  adsorptive 
capacity  of  carbon  for  specific  organics  is  of  con- 
cern. Packed  tower  aeration  is  a  relatively  simple 
technology  but  increasing  concern  regarding  off- 
gas  control  has  current  research  focusing  on  this 
issue.  It  appears  that  GA  can  be  used  at  a  low 
relative  humidity  to  remove  volatile  organics  in 
the  gas  phase  emitted  from  aerators.  Newer  tech- 
nologies that  show  considerable  promise  are  re- 
verse osmosis,  ozonation,  and  advanced  oxidation 
processes.  These  technologies  will  play  a  major 
role  in  the  upcoming  regulatory  process.  (See  also 
W90-08509)  (Lantz-PTT) 
W90-08524 


POINT-OF-USE/POINT-OF-ENTRY  SYSTEMS 
FOR  REMOVING  VOLATILE  ORGANIC  COM- 
POUNDS FROM  DRINKING  WATER. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Drinking  Water  Research  Div. 
R.  W.  Lykins,  and  J.  H.  Baier. 
IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  393-419,  10 
fig,  5  tab,  41  ref. 

Descriptors:  'Activated  carbon,  'Domestic  water, 
•Drinking  water,  'Volatile  organic  compounds, 
'Water  treatment,  Maintenance,  Organic  com- 
pounds, Rural  areas,  Standards,  Water  pollution 
sources. 

Point-of-use/point-of-entry  (POU/POE)  systems 
have  been  developed  that  are  effective  for  remov- 
ing organic  contaminants  from  drinking  water  if 
operated  and  maintained  properly.  More  home- 
owners with  private  drinking  water  sources  are 
aware  of  the  potential  of  contamination  of  these 
sources  and  are  willing  to  have  them  tested.  This 
has  led  to  the  identification  of  many  organic  com- 
pounds in  these  private  drinking  water  sources.  As 
testing  continues,  the  potential  exists  for  identify- 
ing more  private  drinking  water  sources  that  have 
been  contaminated  by  agricultural  use,  industrial 
solvents,  leaking  gasoline  tanks,  and  hazardous 
waste  sites.  Various  treatment  options  are  available 
to  the  homeowner  for  removing  VOCs  although 
activated  carbon  is  the  most  widely  used  POU/ 
POE  system.  With  an  increase  in  the  number  of 
households  using  POU/POE  systems,  many  health 
departments  and  other  agencies  have  implemented 
or  are  giving  serious  consideration  to  centralized 
control  of  these  systems.  This  control  allows  them 
to  establish  treatment  requirements,  operation  and 
maintenance  requirements,  and  proper  waste  dis- 
posal. (See  also  W90-08509)  (Lantz-PTT) 
W90-08525 


ECONOMIC  ANALYSLS  OF  TREATMENT 
TECHNOLOGffiS  TO  ACHTEVE  VOLATILE 
ORGANIC  CHEMICAL  REMOVAL  TO  SAFE 
LEVELS. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Drinking  Water  Research  Div. 
R.  M.  Clark,  and  J.  Q.  Adams. 
IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  421-450,  16 
fig,  6  tab,  20  ref. 

Descriptors:  'Aeration,  'Economic  aspects, 
•Granular  activated  carbon,  'Volatile  organic 
compounds,  'Water  treatment,  Activated  carbon. 
Costs,  Model  studies,  Organic  compounds,  Regula- 
tions. 

Both  granular  activated  carbon  (GAC)  and  packed 
tower  aeration  (PTA)  have  been  designated  best 
available  treatment  technology  in  EPA's  volatile 
organic  compound  (VOC)  regulations.  Cost  and 
performance  models  have  been  developed  to  exam- 
ine various  treatment  scenarios  for  controlling 
VOCs.  The  constant-pattern  homogeneous-sur- 
face-diffusion model  (CPHSDM)  was  used  to  pre- 


dict liquid-phase  GA  use  rates  for  selected  single- 
solute  VOCs.  Eight  currently  regulated  VOCs 
were  examined.  Only  one  of  the  compounds,  p- 
dichlorobenzene,  exhibited  a  bed  life  greater  than 
two  years,  typical  of  taste-control  and  odor-con- 
trol applications  using  GA.  Preliminary  cost  esti- 
mates for  liquid-phase  GA  treatment  systems  have 
been  developed  for  a  range  of  plant  sizes,  empty 
bed  contact  times,  and  carbon  bed  lives.  Most 
VOCs  examined  exhibited  bed  lives  of  six  months 
or  longer.  Cost  estimates  for  these  scenarios  range 
from  about  34-45  cents/1000  gal  for  a  1  million 
gallon  per  day  (mgd)  system,  to  about  20-30  cents/ 
1000  gal  for  a  10-mgd  system,  to  about  11-15 
cents/1000  gal  for  a  100-mgd  system.  A  cost  and 
performance  model  has  been  developed  to  examine 
various  scenarios  for  controlling  VOCs  by  packed 
tower  aeration  including  off-gas  treatment.  Cost- 
minimized  designs  were  determined  by  varying 
parameters  such  as  air-water  ratio  and  pressure 
drop  through  the  packing  media.  Preliminary  cost 
estimates  for  PTA  excluding  off-gas  control  varied 
from  about  35-49  cents/1000  gal  for  a  0.1-mgd 
system,  21-10  cents/1000  gal  for  a  1-mgd  system, 
and  14-6  cents/1000  gal  for  a  10  mgd  system. 
System  cost  approximately  doubles  or  triples  when 
gas  phase  GA  treatment  is  included  in  the  PTA 
system  for  off-gas  control.  A  comparison  was 
made  between  liquid  phase  GA  and  PTA  treat- 
ment alternatives.  For  all  VOCs  in  this  analysis, 
PTA  treatment  was  more  cost-effective  than  liquid 
phase  GA  at  all  system  sizes  when  assuming  no 
PTA  off-gas  control.  When  PTA  off-gas  control 
was  included,  cost  tradeoffs  between  PTA  and  GA 
were  seen  at  various  system  sizes.  (See  also  W90- 
08509)  (Lantz-PTT) 
W90-08526  ^ 

\ 

EVALUATION  OF  TOXICITY  OF  VOLATILE 
ORGANIC  CHEMICALS:  XJENERAL  CONSID- 
ERATIONS. 

National  Research  Council,  Washington,  DC. 
Board  on  Environmental  Studies  and  Toxicology. 
R.  D.  Thomas. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  451-463,  3  tab, 
55  ref. 

Descriptors:  'Drinking  water,  'Toxicity,  'Volatile 
organic  compounds,  'Water  pollution  effects, 
Animal  physiology,  Bioassay,  Carcinogens,  Chlo- 
roform, Dichloroethane,  Kidneys,  Liver,  Public 
health,  Tetrachloroethene,  Trichloroethene. 

Several  VOCs  are  typically  found  together  as  con- 
taminants in  drinking  water  samples.  These  include 
halogenated  chemicals  such  as  tetrachloroethene, 
trichloroethene,  and  1-2-dichloroethane.  At  high 
levels,  these  chemicals  produce  many  of  the  same 
pharmacologic  and  toxic  effects,  including  a  nar- 
cotic effect  on  the  central  nervous  system.  They 
are  metabolized  by  the  same  enzyme  systems  in  the 
liver  and  some  have  been  shown  to  cause  liver 
cancer  in  rodents,  especially  mice.  Because  of  the 
similarities  in  target  organs,  these  VOCs  can  be 
considered  a  single  class  for  purposes  of  hazard 
assessment.  The  current  consensus  is  to  consider 
chemicals  that  express  their  toxicity  by  similar 
mechanisms  in  the  same  target  organs  as  additive. 
Among  the  common  systemic  toxic  effects  are 
liver  and  kidney  disfunction.  Chloroform  is  a  good 
example  of  this  class  of  substances.  Chloroform  is 
metabolized  in  either  the  liver  or  kidneys  to  reac- 
tive intermediates  that  cause  localized  tissue 
damage.  Metabolic  inhibitors  such  as  SKF-525A 
decrease  the  toxicity  of  chloroform,  and  com- 
pounds such  as  diethylmaleate  potentiate  its  toxici- 
ty on  liver  and  kidney.  The  VOCs  have  generally 
not  been  shown  to  be  strong  mutagens.  In  most 
assays  either  no  or  weak  mutagenic  activity  has 
been  found.  While  there  is  strong  evidence  that 
some  VOCs,  such  as  chloroform,  are  carcinogens, 
many  others  are  not,  and  the  VOCs  as  a  class  can 
not  be  considered  carcinogenic.  However,  cancer 
risk  assessment  of  carcinogenic  members  of  the 
class  would  be  appropriate.  (See  also  W90-08509) 
(Lantz-PTT) 
W90-08527 


EPIDEMIOLOGIC  STUDIES  AND  RISK  AS- 
SESSMENT OF  VOLATILE  ORGANIC  COM- 
POUNDS IN  DRINKING  WATER. 

National  Cancer  Inst.,  Bethesda,  MD.   Environ- 
mental Epidemiology  Branch. 
K.  P.  Cantor. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  465-484,  1  tab, 
38  ref. 

Descriptors:  'Drinking  water,  'Risk  assessment, 
•Toxicity,  'Volatile  organic  compounds,  'Water 
pollution  effects,  Benzenes,  Bladder,  Cancer,  Car- 
cinogens, Chlorination,  Epidemiology,  Human 
physiology,  Organic  compounds,  Public  health, 
Trihalomethanes,  Vinyl  chloride. 

Epidemiologic  studies  of  occupationally  exposed 
workers  are  valuable  in  providing  risk  information 
about  drinking  water  contaminants  that  are  also 
used  in  industry.  Among  the  VOCs  that  contami- 
nate drinking  water  and  are  major  industrial 
chemicals,  there  is  useful  epidemiologic  evidence 
for  benzene  and  vinyl  chloride.  Human  health  risk 
data  for  other  VOCs  found  in  the  workplace  and 
drinking  water  are  more  limited  and  not  yet  suita- 
ble for  quantitative  risk  assessment.  The  direct 
study  of  risk  in  populations  exposed  to  VOCs  in 
drinking  water  is  usually  not  feasible.  In  most 
cases,  exposed  populations  are  small,  exposures  are 
low,  and/or  the  expected  relative  risks  are  too 
small  to  be  detected,  even  by  large  and  well- 
designed  studies.  However,  measurement  of  risk 
associated  with  chlorination  by-products  in  drink- 
ing water,  including  the  trihalomethanes  (THMs), 
appears  to  offer  an  exception.  Large  populations 
are  exposed,  and  relative  risks  may  be  great 
enough  to  detect.  Several  geographic  correlation 
studies,  and  case-control  studies  based  on  death 
certificate  information,  have  suggested  elevated 
risk  of  bladder,  colon,  and  rectal  cancers.  One 
interview  study  of  colon  cancer  observed  no  asso- 
ciation with  trihalomethane  level  or  drinking  water 
source.  A  large  case-control  interview  study  of 
incident  bladder  cancer  found  consistent  associa- 
tions with  the  level  of  tap  water  consumption 
among  long-term  users  of  chlorinated  surface 
water,  but  not  among  usual  consumers  of  ground- 
water. Associations  with  duration  of  exposure  to 
chlorinated  surface  water  were  also  noted.  The 
bladder  cancer  findings  persisted  after  control  for 
cigarette  smoking,  occupation,  and  other  bladder 
cancer  risk  factors.  While  these  observations  re- 
quire confirmation  by  additional  research,  they 
strongly  suggest  that  elevated  bladder  cancer  risk 
is  associated  with  consumption  of  chlorination  by- 
products in  drinking  water.  However,  it  is  not 
possible  to  distinguish  between  VOCs  and  higher 
molecular  weight  by-products  in  assessing  bladder 
cancer  risk.  (See  also  W9O-O8509)  (Lantz-PTT) 
W90-08528 


TOTAL  EXPOSURE  TO  VOLATILE  ORGANIC 
COMPOUNDS  IN  POTABLE  WATER. 

Pittsburgh  Univ.,  PA.  Dept.  of  Industrial  Environ- 
mental Health  Sciences. 
J.  B.  Andelman. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  485-504,  1  fig, 
26  tab,  27  ref. 

Descriptors:  'Drinking  water,  'Path  of  pollutants, 
'Potable  water,  'Volatile  organic  compounds,  Air 
pollution,  Chloroform,  Organic  compounds,  Public 
health,  Trichloroethylene,  Volatilization. 

Volatile  organic  compounds  (VOCs)  have  the  po- 
tential for  causing  substantial  human  exposures 
from  indoor  uses  of  contaminated  water  by  nonin- 
gestion  routes,  namely  inhalation  following  volatil- 
ization from  water,  as  well  as  by  skin  contact. 
Exposures  from  contact  have  been  estimated  to  be 
comparable  to  those  from  direct  ingestion  of 
water,  although  published  research  in  this  area  is 
scanty.  Measurements  in  homes  have  shown  that 
VOCs  can  be  detected  in  indoor  air  following  the 
use  of  contaminated  water.  Scaled-down  and  full- 
size  laboratory  bath  and  shower  studies  for  such 
VOCs  as  chloroform  and  trichloroethylene  have 


179 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


shown  that  a  variety  of  factors  can  affect  the 
extent  of  volatilization,  found  to  be  typically  in  the 
range  of  50%  to  90%.  These  include  the  nature  of 
the  volatilizing  chemical,  water  temperature,  air 
and  water  flow  rates,  and  nature  of  the  water  use 
(e.g.,  bath  vs.  shower).  The  Henry's  law  equilibri- 
um constants,  H,  predict  that  even  chemicals  with 
low  vapor  pressures  may  be  expected  to  volatilize 
substantially,  provided  their  water  solubilities  are 
also  low.  Thus,  so-called  semivolatile  organic 
chemicals  have  the  potential  to  volatilize  and  cause 
inhalation  exposures.  Also,  chemicals  with  varying 
H  values  may  nevertheless  volatilize  at  comparable 
rates.  Modeling  and  estimates  of  inhalation  expo- 
sures to  VOCs  indicate  that  for  the  bather  these 
exposures  during  and  directly  after  a  shower  can 
be  comparable  to  that  from  direct  ingestion  of  the 
contaminated  water.  Also,  when  all  water  uses  are 
considered,  the  inhalation  exposures  to  all  inhabit- 
ants of  a  home  may  be  substantially  larger  than 
that  from  direct  ingestion,  even  without  consider- 
ing the  inhalation  exposures  at  the  point  of  water 
use.  However,  additional  research  is  required  to 
quantify  these  exposures  more  specifically  to  en- 
compass the  full  range  of  characteristics,  as  well  as 
personal  water  uses  and  occupancy  factors.  Be- 
cause the  noningestion  exposures  to  VOCs  in 
indoor  water  uses  are  likely  to  be  comparable  to  or 
greater  than  those  from  direct  ingestion,  it  would 
be  prudent  to  consider  this  in  establishing  regula- 
tory limits  in  drinking  water,  as  well  as  the  need  to 
restrict  all  indoor  water  uses  when  it  is  judged  that 
there  is  a  significant  health  risk  from  the  direct 
ingestion  of  a  contaminated  water.  (See  also  W90- 
08509)  (Lantz-PTT) 
W90-08529 


TOXICOLOGICAL  APPROACHES  FOR  DE- 
VELOPING DRINKING  WATER  REGULA- 
TIONS AND  HEALTH  ADVISORIES  FOR 
VOLATILE  ORGANIC  CHEMICALS. 

Environmental  Protection  Agency,  Washington, 
DC.  Criteria  and  Standards  Div. 
E.  V.  Ohanian,  and  J.  P.  Glennon. 
IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  505-524,  2  fig, 
4  tab,  6  ref. 

Descriptors:  'Drinking  water,  'Public  health, 
•Standards,  'Toxicology,  'Volatile  organic  com- 
pounds, 'Water  quality  control,  Chlorinated  hy- 
drocarbons, Decision  making,  Organic  com- 
pounds, Regulations. 

The  US  EPA  Office  of  Drinking  Water  (ODW)  is 
engaged  in  two  major  programs  designed  to  pro- 
tect and  improve  the  quality  and  safety  of  our 
nation's  drinking  water  supplies.  The  first  is  a 
regulatory  program  in  which  National  Primary 
Drinking  Water  Regulations  are  promulgated  for 
contaminants  that  may  pose  a  risk  to  human  health. 
The  second  program  provides  nonregulatory  tech- 
nical guidance  to  municipalities,  groups  and  indi- 
viduals who  are  faced  with  drinking  water  con- 
tamination situations  which  cannot  be  resolved  by 
applying  the  existing  National  Primary  Drinking 
Water  Regulations.  Both  programs  rely  on  the  best 
available  information  concerning  a  contaminant's 
potential  to  cause  adverse  health  effects  in  exposed 
humans.  The  process  used  by  the  ODW  to  assem- 
ble and  evaluate  toxicological  data  on  contami- 
nants in  order  to  develop  both  regulatory  and 
guidance  values  is  discussed.  The  Criteria  Docu- 
ment (CD)  development  process  has  six  general 
steps  (chemical  identification,  rough  draft  CD, 
rough  external  review  draft  CD,  external  review 
draft  CD,  final  draft  CD,  and  final  CD),  as  does 
the  Health  Advisory  (HA)  development  process 
(chemical  identification,  rough  draft  HA,  rough 
external  review  draft  HA,  external  review  draft 
HA,  final  draft  HA,  and  final  HA).  However,  the 
HA  process  generally  takes  12  months  to  com- 
plete, while  the  CD  process  takes  about  36  months. 
While  ODW's  programs  encompass  the  full  spec- 
trum of  potential  drinking  water  contaminants  (in- 
cluding biological  contaminants,  organic  and  inor- 
ganic contaminants  and  radionuclides),  the  focus  of 
the  discussion  is  on  volatile  organic  chemicals  for 
which  an  extensive  toxicological  data  base  exists 
and  considerable  regulatory  progress  has  been 
made.  Carbon  tetrachloride  is  used  as  an  example 


to  demonstrate  the  toxicological  evaluations  and 
extrapolations  that  are  employed  when  establishing 
regulations  and  guidance  values.  (See  also  W90- 
08509)  (Lantz-PTT) 
W90-08530 


RISK    MANAGEMENT    FOR    REGULATORY 
PURPOSES. 

Environmental   Protection   Agency,   Washington, 

DC.  Div.  of  Water  Supply. 

For  primary  bibliographic  entry  see  Field  6E. 

W90-08531 


PREPARATION  OF  DRINKING  WATER 
FROM  THE  SURFACE  WATER  OF  THE 
DANUBE-A  CASE  STUDY. 

Novi  Sad  Univ.  (Yugoslavia).  Inst,  of  Chemistry. 

Z.  Hain,  B.  Dalmacija,  D.  Miskovic,  and  E. 

Karlovic. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  253-258,   1990.  2  fig,  5  tab,  7  ref. 

Descriptors:  'Biological  treatment,  'Chlorination, 
•Danube  River,  'Water  treatment,  Activated 
carbon,  Drinking  water,  Pesticides,  Polycyclic  aro- 
matic hydrocarbons. 

Investigations  of  the  removal  of  organic  micropol- 
lutants  (9  groups,  55  compounds,  according  to  the 
Environmental  Protection  Agency  classification) 
from  Danube  River  surface  water  to  produce 
drinking  water  were  carried  out  by  two  proce- 
dures. In  the  first  procedure,  micropollutants  were 
oxidized  with  chlorine  and  the  residues  removed 
by  powdered  activated  carbon  (PAC).  The  second 
procedure  involved  microbiological  oxidation  on 
biologically  activated  carbon  (BAC).  It  was  found 
that  treatment  of  the  Danube  River  water  with  15 
mg/cu  dm  of  chlorine  in  the  presence  of  PAC  (60- 
90  mg/cu  dm),  followed  by  coagulation  with  51.1 
mg/cu  dm  A12(S04)3  and  2.5  mg/cu  dm  FeC13 
resulted  in  the  removal  of  the  majority  of  the 
micropollutants.  The  BAC  system  was  more  effi- 
cient than  the  system  involving  PAC  in  removing 
organic  micropollutants,  especially  those  belonging 
to  the  pesticides  and  polyaromatics  groups.  It  is 
concluded  that  the  BAC  system  is  advantageous 
with  respect  to  the  removal  of  both  total  organic 
load  and  some  micropollutants.  (Author's  abstract) 
W90-08639 
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TEXAS  RAILROAD  COMMISSION  ODL  AND 
GAS  DIVISION  UNDERGROUND  INJECTION 
CONTROL  PROGRAM:  A  PEER  REVIEW. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE89-012488. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/BC/14304--T2,  1989.  196p. 

Descriptors:  'Groundwater  pollution,  'Injection 
wells,  'Oil  industry,  'Peer  review,  'Texas,  'Water 
pollution  prevention,  Compliance,  Handbooks, 
Natural  gas,  Regulations,  Wastewater  disposal. 

Peer  reviews  have  been  applied  in  various  pro- 
grams and  professions  for  many  years  as  an  effec- 
tive evaluation  process.  In  this  peer  review  proc- 
ess, member  states  of  the  Underground  Injection 
Practices  Council  (UIPC),  the  US  EPA  and  the 
US  Department  of  Energy  (DOE)  attempt  to  look 
at  the  major  groundwater  protection  effort  of  state 
regulatory  agencies,  their  underground  injection 
control  (UIC)  programs.  The  reports  included  in 
this  document  are  the  result  of  this  effort  to  evalu- 
ate the  effectiveness  of  state  programs  to  protect 
underground  sources  of  drinking  water  (USDW) 
from  potential  contamination  resulting  from  the 
operation  of  injection  wells  related  to  the  produc- 
tion of  oil  and  gas  (Class  II  injection  wells).  The 
programs  examined  cover  wells  which  are  used  for 
the  injection  of  fluids  into  oil  reservoirs  for  the 
purpose  of  stimulating  or  furthering  their  produc- 
tion when  natural  production  mechanisms  decline 
or  cease  (enhanced  recovery  well)  and  for  the 
disposal  of  waters  produced  in  conjunction  with 
the  production  of  oil  and  gas  (disposal  wells).  If 
improperly  constructed,  operated,  maintained,  or 


abandoned,  such  wells  may  allow  contaminants  to 
enter  USDWs  potentially  depriving  the  public  of 
needed  sources  of  current  or  future  water  supplies. 
A  review  questionnaire  workbook  was  prepared 
containing  numerous  questions  about  the  important 
aspects  of  a  state's  Class  II  UIC  program  includ- 
ing: (1)  permitting  and  file  review;  (2)  inspections; 
(3)  mechanical  integrity  testing;  (4)  compliance  and 
enforcement;  (5)  plugging  and  abandonment;  and 
(6)  inventory  and  data  management.  The  Review 
Team  reviewed  the  written  Workbook  response, 
oral  responses  given  during  a  visit  to  the  responsi- 
ble State  regulatory  agency,  and  various  docu- 
ments supplied  by  the  States  and  prepared  reports 
of  the  findings  and  conclusions.  The  report  and 
supporting  documentation  for  Texas  are  given  in 
this  document.  (Lantz-PTT) 
W90-07507 


ERIE  AND  CAMPBELL  LAKES.  FINAL 
REPORT:  RESTORATION  IMPLEMENTA- 
TION AND  EVALUATION. 

Entrance  Engineers,  Inc.,  Kirkland,  WA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-208805. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
December  1987.  186p,  27  fig,  21  tab,  56  ref,  7 
append. 

Descriptors:  'Aquatic  weed  control,  'Campbell 
Lake,  'Erie  Lake,  'Lake  restoration,  'Phosphorus 
removal,  'Washington,  'Water  quality  control, 
Chlorophyll  a,  Eutrophic  lakes,  Eutrophication, 
Fishkill,  Lake  sediments,  Secchi  disks,  Transparen- 
cy. 

Erie  and  Campbell  Lakes  are  located  on  Fidalgo 
Island  in  Skagit  County,  Washington.  Both  lakes 
are  considered  shallow  and  generally  remain  un- 
stratified  throughout  the  year.  The  lakes  lie  within 
a  relatively  undisturbed  watershed,  and  Erie  Lake 
drains  into  Campbell  Lake.  In  1981,  a  Phase  I 
Diagnostic  Study  was  initiated  to  assess  the  nature 
and  extent  of  water  quality  problems  in  Erie  and 
Campbell  Lakes.  Both  lakes  suffered  from  dense 
blooms  of  blue-green  algae,  and  Erie  Lake  also 
experienced  occasional  fish  kills.  The  study  identi- 
fied phosphorus  (P)  as  the  nutrient  controlling 
algal  growth,  and  sediment  phosphorus  release 
represented  the  most  significant  controllable 
source  of  P  to  both  lakes.  The  recommended  Phase 
II  restoration  plan  contained  four  major  elements 
(1)  aluminum  sulfate  (alum)  treatment;  (2)  mechani- 
cal plant  harvesting;  (3)  watershed  management 
plan;  and  (4)  performance  monitoring.  In  1985, 
Skagit  County  received  a  $649,800  grant  to  con- 
duct the  Phase  II  implementation  of  the  restoration 
plan.  Both  lakes  were  treated  with  liquid  alum 
during  fall  1985  in  order  to  reduce  internal  F 
loading  from  the  sediments  and  mechanical  har- 
vesting was  implemented  on  both  lakes  in  summei 
1986  (38  wet  tons  of  plant  material  was  harvestec 
from  Erie  Lake  and  581  wet  tons  from  Campbell 
Lake).  The  1986  post-restoration  summer  values 
indicate  a  dramatic  improvement  in  the  quality  ol 
Erie  Lake.  Mean  summer  total  P  concentrations 
were  reduced  by  77%,  chlorophyll- 1  concentra- 
tions were  reduced  by  91%,  and  Secchi  depth 
visibility  increased  by  at  least  47%.  The  traditiona: 
late  summer  blue-green  algae  bloom,  which  hac 
produced  peak  chlorophyll-a  concentrations  of  331 
micrograms/L,  was  totally  averted  in  1986,  anc 
recreational  opportunities  were  greatly  enhanced 
Marked  improvements  in  Campbell  Lake  were  alsc 
observed,  although  not  to  the  extent  of  Erie  Lake 
Mean  summer  total  P  concentrations  were  reducec 
by  43%,  chlorophyll-a  concentrations  were  re 
duced  by  44%,  and  Secchi  depth  visibility  in 
creased  by  16%.  A  63%  reduction  in  peak  chloro 
phyll-a  levels  was  also  observed.  (Lantz-PTT) 
W90-O7508 


HYDE        PARK        LAKE        RESTORATIOr> 
PROJECT,  NIAGARA  FALLS,  NEW  YORK. 

New  York  State  Dept.  of  Environmental  Conser 
vation,  Albany. 

C.  R.  Pettit,  D.  J.  Johnston,  and  V.  R.  Frederick. 
Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  VA.  22161,  as  PB89-210017 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche 
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ebruary  1982.  206p,  23  fig,  1  tab,  13  ref,  2  append. 
PA  Grant  S-805-786-01-0. 

lescriptors:  'Bank  stabilization,  'Dredging, 
Hyde  Park  Lake,  'Lake  restoration,  *New  York, 
looms,  Dams,  Erosion  control,  Flow  regulators, 
rill  Creek,  Monitoring,  Riprap,  Sedimentation, 
ettling  basins,  Water  pollution  control. 

Tie  Hyde  Park  Lake  Restoration  Project  repre- 
;nts  a  major,  effort  to  restore  the  lake  and  sur- 
)unding  area  to  a  condition  that  allows  area  resi- 
ents  to  enjoy  the  beauty  and  recreational  advan- 
iges  of  Hyde  Park  Lake  and  Gill  Creek.  The 
[yde  Park  Lake  Restoration  Project,  one  of  the 
irgest  completed  in  New  York  State,  includes 
:veral  key  elements:  (1)  pre-construction  environ- 
lental  impact  studies  and  identification;  (2)  engi- 
eering  and  construction;  (3)  environmental  and 
iological  studies  during  entire  construction 
hases;  and  (4)  post-construction  environmental 
udies  and  evaluations,  including  preparation  of 
le  project  report.  Engineering  and  construction 
nprovements  included  the  removal  of  polluted 
ike  water  and  the  excavation  of  lake  bottom  muck 
id  clay;  the  clay  was  utilized  as  a  iiner'  of 
lusting  secured  landfills.  Pre-construction  and 
ost-construction  studies,  along  with  several  inves- 
gations  undertaken  during  the  construction 
eriod,  verified  the  improved  water  and  environ- 
iental  quality  over  the  construction  phases.  Con- 
ruction  of  a  siltation  (settling)  pond  with  a  trash 
ollector  and  an  oil  boom  ensures  the  prevention 
f  silt  and  trash  from  entering  the  lake  via  its 
■ibutary-Gill  Creek.  In  addition,  the  oil  boom 
ollects  and  absorbs  any  oil  entering  the  creek 
pstream,  at  the  settling  pond  site.  Stone  riprap 
ad  new  vegetation  provide  stabilization  of  the 
irrounding  soil  area  to  aid  in  preventing  erosion, 
bntinuous  fresh  water  flow  will  be  obtained  from 
nearby  reservoir  via  a  unique  augmentation 
(■stem,  providing  clean  water  continually  to  the 
ike.  (Lantz-PTT) 
/90-07509 


WRTON  POND,  WARWICK,  RHODE 
5LAND,  LAKE  RESTORATION  PROJECT. 
HASE  I:  DIAGNOSTIC/FEASIBILITY 
TUDY. 

leyes  Associates,  Providence,  RI. 

ivailable  from  the  National  Technical  Information 

ervice,  Springfield,  VA.  22161,  as  PB89-209159. 

rice  codes:  A13  in  paper  copy,  A01  in  microfiche. 

94p,  25  fig,  30  tab,  17  ref,  5  append.  EPA  Project 

001-295-010. 

)escriptors:  'Gorton  Pond,  'Lake  restoration, 
Rhode  Island,  'Water  pollution  treatment, 
Water  quality  control,  Aquatic  weed  control, 
loliforms,  Dredging,  Erosion  control,  Fertilizers, 
lutrients,  Oil  pollution,  Storm  runoff,  Urban 
reas,  Urban  runoff,  Wastewater  disposal,  Water- 
led  management. 

rorton  Pond  watershed  lies  within  the  City  of 
Warwick,  Rhode  Island,  and  has  a  surface  area  of 
7  acres  and  a  total  volume  of  855  acre-ft.  Gorton 
ond  is  classified  as  a  Class  B  water  according  to 
le  Rhode  Island  Water  Quality  Standards.  This 
esignation  signifies  that  the  pond  can  be  utilized 
>r  both  primary  and  secondary  contact  recreation. 
a  addition,  this  class  is  designated  for  protection 
nd  propagation  of  fish,  other  aquatic  life  and 
midlife.  Water  use  of  Gorton  Pond  is  varied.  The 
ond  basin  serves  as  a  drainage  sink  for  its  sur- 
junding  watershed  and  as  such  receives  the  sur- 
ice  runoff  from  790  acres  of  urban  land  developed 
s  residential,  commercial  and  industrial  space  with 
n  attendant  road  network.  Because  of  its  urban 
5tting,  it  receives  surface  runoff  waters  that  are 
ontaminated  with  oil,  grease,  coliforms,  fertilizers 
nd  other  waste  products  that  wash  off  the  land 
nd  are  carried  to  the  pond  by  storm  drains.  The 
resent  populations  of  aquatic  birds  and  mammals 
lat  inhabit  Gorton  Pond  are  considered  normal 
ar  urban  waters.  These  populations  are  not  ex- 
ected  to  change  their  species  complement  with 
ond  restoration  and  if  fishery  resources  are  in- 
reased  at  the  pond,  it  is  possible  that  a  greater 
ariety  of  aquatic  birds  may  appear.  The  greatest 
ercentagc  o<"  the  Gorton  Pond  watershed  is 
ewered,  however,  a  small  enclave  of  homes  with- 


out sewers  do  exist,  including  some  which  are  very 
close  to  Gorton  Pond.  These  on-site  wastewater 
disposal  systems  in  the  Gorton  Pond  watershed, 
even  though  limited,  cause  water  quality  problems 
due  to  subsurface  conditions.  On  the  basis  of  data 
collected  and  analyzed  to  date,  the  following  ele- 
ments for  the  restoration  of  Gorton  Pond  were 
recommended:  Out  of  lake— (1)  a  comprehensive 
storm  water  management  plan  to  reduce  urban 
runoff  pollutants;  (2)  the  eventual  sewering  of  the 
immediate  area  tributary  to  Gorton  Pond,  especial- 
ly along  those  streets  close  to  the  lake;  and  (3) 
enforcement  of  existing  erosion  and  sediment  con- 
trol regulations  and  their  regulatory  extension  to 
all  activities  within  the  Gorton  Pond  basin;  in- 
lake--(l)  nutrient  inactivation  and/or  precipitation 
with  adequate  pH  control;  (2)  limited  dredging 
along  the  inlet  area,  outlet  area,  and  selected  coves; 
and  (3)  limited  weed  harvesting  to  assist  dredging 
efficiency  and  to  provide  access  in  areas  where  a 
muck  or  sand  bottom  is  not  otherwise  problematic. 
(Lantz-PTT) 
W90-07512 


LAKE  RONKONKOMA  CLEAN  LAKES 
STUDY. 

Suffolk  County  Dept.  of  Health  Services,  Haup- 

pauge,  NY. 

L.  E.  Koppelman,  and  C.  S.  Swick. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB89-21O025. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

January  1986.  184p,  51  fig,  55  tab,  90  ref,  append. 

EPA  Grant  C000433. 

Descriptors:  'Lake  Ronkonkoma,  'Lake  restora- 
tion, 'New  York,  'Water  pollution  control,  Lake 
management,  Land  use,  Recreation,  Regulations, 
Septic  wastewater,  Storm  runoff,  Wastewater  man- 
agement, Water  sampling,  Zoning. 

The  problems  at  Lake  Ronkonkoma,  Suffolk 
County,  New  York,  are  not  unique  for  a  freshwa- 
ter lake  located  in  an  urbanized  area.  Pollution, 
flooding,  a  high  water  table,  destruction  of  vegeta- 
tion, erosion,  noise  resulting  from  improper  use, 
littering  and  illegal  dumping,  inadequate  roads,  and 
poorly  designed  or  unauthorized  access  which  re- 
sults in  erosion  and  destruction  of  vegetation,  are 
common  occurrences.  The  following  goals  and 
objectives  were  developed  as  a  result  of  numerous 
meetings  with  other  agencies  and  private  citizens, 
the  water  quality  investigations  and  a  study  of 
conditions  surrounding  the  lake:  (1)  protect  lake 
water  quality;  (2)  protect  the  wetlands;  (3)  protect 
and  maintain  existing  natural  vegetation  and  pro- 
vide additional  water  protection;  (4)  enhance  the 
Lake  Ronkonkoma  Park  system;  (5)  provide  addi- 
tional park  facilities;  and  (6)  provide  needed  con- 
trols for  the  new  park  system.  Recommendations 
to  implement  these  goals  include:  stormwater 
runoff  management;  zoning;  proposed  acquisitions; 
parkland  and  facilities  management;  septic  system 
management;  and,  right  of  first  refusal.  (Lantz- 
PTT) 
W90-07515 


LAKE  SACAJAWEA  RESTORATION 

PROJECT,  CITY  OF  LONGVIEW,  WASHING- 
TON. 

Gibbs  and  Olson,  Inc.,  Longview,  WA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-209977. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Final  Project  Report  on  Alternative  Water  Supply 
Study,  February  1985.  199p,  29  fig,  16  tab,  6  plates, 
1 1  ref,  4  append. 

Descriptors:  'Lake  Sacajawea,  'Lake  restoration, 
'Surface-groundwater  relations,  'Washington, 
Cowlitz  River,  Dredging,  Eutrophic  lakes, 
Groundwater  movement,  Groundwater  quality, 
Hydrologic  budget,  Iron,  Mixing,  Nitrogen,  Nutri- 
ents, Phosphorus,  Seasonal  variation,  Secchi  disks, 
Storm  runoff,  Stratification,  Turbidity,  Water  pol- 
lution control. 

The  City  of  Longview,  Washington,  has  success- 
fully completed  a  three  part  restoration  program 
for  Lake  Sacajawea  consisting  of:  (1)  diversion  of 
stormwater  runoff  away  from  the  lake;  (2)  con- 


struction of  a  new  lake  water  supply  line  and  pump 
station  located  near  the  Cowlitz  River;  and  (3) 
dredging  the  lake  to  remove  nutrient  rich  sedi- 
ment. Construction  of  the  stormwater  diversion 
line  and  dredging  the  lake  have  dramatically  de- 
creased the  seasonal  and  yearly  mean  nitrogen 
concentrations.  Nitrate  and  ammonia  loadings 
were  both  reduced  as  a  result  of  the  diversion 
program  while  dredging  has  reduced  ammonia  re- 
lease from  the  sediment  during  stratification.  The  P 
concentration  has  increased  since  the  dredging  op- 
eration and  no  longer  controls  the  productivity  of 
the  lake  since  algal  growth  now  appears  to  be  N 
limited.  Since  1981,  the  lake  has  experienced  in- 
creasing Secchi  disk  transparency  readings  while 
concurrently  showing  lower  chlorophyll-a  concen- 
trations. Mean  summer  chlorophyll-a  concentra- 
tions indicate  a  shift  from  a  eutrophic  lake  to  a 
mesotrophic  lake  following  restoration.  However, 
Secchi  Disk  transparency  is  still  in  the  eutrophic 
range  of  <  80  inches.  The  hydrologic  budget 
indicates  that  almost  87%  of  the  water  entering  the 
lake  is  from  the  surrounding  groundwater.  This 
groundwater  was  sampled  and  found  to  contain 
high  concentrations  of  P.  It  is  believed  the  ground- 
water contributes  significantly  to  the  P  concentra- 
tion found  in  the  lake  and  is  responsible  for  the 
strong  stratification  seen  in  the  lake  from  March  to 
October  (i.e.,  cold  water  continuously  enters  the 
bottom  of  the  lake  under  the  warm  surface  water). 
The  high  Fe  concentrations  in  the  groundwater  are 
responsible  for  the  turbid  conditions  found  in  the 
lake  during  winter  months.  Upwelling,  caused  by 
heavy  rains  increasing  the  groundwater  flow,  car- 
ries in  water  with  high  concentrations  of  dissolved 
Fe.  The  Fe  quickly  oxidizes  and  produces  the 
brownish  red  turbidity  observed  during  wet  winter 
months.  (Lantz-PTT) 
W90-07516 


DELAVAN  LAKE:  A  RECOVERY  AND  MAN- 
AGEMENT STUDY.  WATER  RESOURCES 
MANAGEMENT  WORKSHOP. 

Wisconsin  Univ. -Madison.  Inst,  for  Environmental 

Studies. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB89-210470. 

Price  codes:  A17  in  paper  copy,  A01  in  microfiche. 

September  1986.  365p,  41  fig,  51  tab,  192  ref,  8 

append. 

Descriptors:  'Delavan  Lake,  'Eutrophic  lakes, 
'Lake  restoration,  'Phosphorus  removal,  'Water 
pollution  control,  'Wisconsin,  Agricultural  runoff, 
Alum,  Cyanophyta,  Fisheries,  Long-term  planning, 
Nutrients,  Path  of  pollutants,  Sediment  contamina- 
tion, Urban  runoff,  Water  pollution  sources,  Water 
resources  management. 

The  decline  in  water  quality  at  Delavan  Lake, 
resulting  in  severe  blue-green  algae  blooms  and 
excess  numbers  of  rough  fish,  is  a  reflection  of  the 
lake's  response  to  increased  nutrient  levels.  There 
are  two  basic  sources  of  P  at  Delavan  Lake- 
external  and  internal.  Important  external  sources 
include:  agricultural  runoff;  runoff  from  land  im- 
mediately adjacent  to  the  lake;  urban  runoff  from 
Elkhorn;  and  point  source  inputs  from  Elkhorn. 
Important  internal  sources  include:  release  of  dis- 
solved-P  from  lake  sediments  in  deep  water  areas; 
and,  release  from  lake  sediments  caused  by  the 
feeding  activities  of  rough  fish  in  shallow  areas. 
Lake  restoration  techniques  are  available  to  cor- 
rect the  water  quality  and  fishery  problems  at 
Delavan  Lake.  These  alternatives  fall  into  three 
general  categories:  reduction  of  nutrients  derived 
from  the  watershed;  reduction  of  in-lake  sources  of 
nutrients;  and  managing  the  biological  conse- 
quences of  a  nutrient-rich  lake.  Four  different  man- 
agement approaches  were  formulated  that  range 
from  relatively  simple  and  low  cost,  to  complex 
and  costly.  The  final  recommended  plan  has  four 
components:  (1)  inflow  short-circuiting-the  pur- 
pose of  enhancing  short-circuiting  is  to  prevent 
nutrient-rich  water  from  mixing  with  the  lake;  (2) 
in-lake  nutrient  control-applications  of  alum  to 
Delavan  Lake  to  remove  P  from  lake  water  and 
seal  P  into  bottom  sediments;  (3)  fishery  rehabilita- 
tion; (4)  and  long-term  protection  and  mainte- 
nance. (Lantz-PTT) 
W90-07517 
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Group  5G — Water  Quality  Control 

HANDBOOK  OF  LIMNOLOGY. 

Freiburg  Univ.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-07550 


WELL  INSTALLATION  AND  GROUND- 
WATER SAMPLING  PLAN  FOR  1100  AREA 
ENVIRONMENTAL  MONITORING  WELLS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-07552 


INFLUENCE  OF  LAKE  RESTORATION  MEAS- 
URES ON  WATER  QUALITY  AND  WATER 
QUANTITY  IN  BLUE  LAKE,  IOWA.  OXBOW 
LAKE  STUDY:  PHASE  DX 

Iowa  State  Water  Resources  Research  Inst.,  Ames. 
R.  A.  Lohnes,  R.  W.  Bachmann,  and  T.  A.  Austin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-210074. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  ISWRRI-130,  June  1982.  49p,  6  fig,  9 
tab,  5  ref,  2  append. 

Descriptors:  'Iowa,  *Lake  restoration,  *Oxbow 
lakes,  *Water  quality,  Blue  Lake,  Dissolved 
oxygen,  Dredging,  Macrophytes,  Pumping,  Sedi- 
ment contamination,  Storage  capacity,  Wells. 

Blue  Lake,  48  km  (30  miles)  south  of  Sioux  City, 
Iowa,  is  one  of  four  oxbow  lakes  on  the  floodplain 
of  the  Missouri  River  which  provide  important 
recreational  resources  to  the  people  of  western 
Iowa  and  eastern  Nebraska.  The  other  lakes  are 
Brown's  Lake,  DeSoto  Bend,  and  Lake  Manawa. 
It  was  recognized  in  the  mid-1970s  that  all  of  these 
lakes  have  problems  associated  with  poor  water 
quality  and/or  limited  water  quantity.  Blue  Lake 
was  the  first  of  the  group  to  have  management 
recommendations  implemented,  and  this  report  de- 
scribes the  effect  of  the  restoration  measures  based 
upon  observations  covering  one  year  after  the 
measurers  were  put  into  effect.  Dredging  removed 
286,000  cu  m  of  sediment  in  the  northern  portion 
of  the  lake,  thereby  increasing  the  lake  volume 
nearly  25%.  The  dredging  was  consistent  with  the 
design  and  should  have  no  significantly  detrimental 
effect  on  groundwater  seepage  from  the  lake.  Ob- 
servations of  lake  levels  and  pumping  rates  confirm 
the  prediction  made  with  a  finite  difference  seep- 
age model.  Namely,  a  pumping  rate  of  1,400,000  cu 
m/yr  will  maintain  the  lake  level  at  elevation  316 
m  MSL.  The  relocation  of  the  well  has  increased 
the  pumping  efficiency  from  <  10%  to  nearly 
12.5%.  The  combined  effects  of  dredging  and  new 
supplemental  source  have  increased  the  storage 
capacity  of  the  lake  about  39%.  Biological  predic- 
tions from  earlier  reports  have  been  borne  out  in 
that  the  water  quality  of  the  lake  is  good;  however, 
aquatic  macrophytes  and  poor  oxygen  supply  con- 
tinue to  prohibit  the  best  recreational  use  of  the 
lake.  (Lantz-PTT) 
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WAPATO  LAKE  RESTORATION:  A  DISCUS- 
SION OF  DESIGN  CONSIDERATIONS,  CON- 
STRUCTION TECHNIQUES  AND  PERFORM- 
ANCE MONITORING. 

Entranco  Engineers,  Inc.,  Kirkland,  WA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-209969. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Final  Report,  December  1986.  272p,  85  fig,  14  tab, 
40  ref,  5  append. 

Descriptor*:  'Lake  restoration,  'Monitoring, 
•Wapato  Lake,  'Water  quality  control,  Algal 
blooms,  Conforms,  Design  standards,  Drawdown, 
Dredging,  Eutrophic  lakes,  Nutrients,  Storm  water 
management,  Turbidity,  Washington,  Wetlands. 

Wapato  Lake  is  a  small,  30-acre  lake  located  in  an 
urbanized  area  of  Tacoma,  Washington.  Historical- 
ly, the  lake  has  reflected  high  concentrations  of 
fecal  coliform  bacteria,  toxic  metals,  oil  and  grease, 
turbidity  (cloudy  water),  nutrients,  and  algae 
growth.  These  have  interfered  with  swimming, 
boating,  fishing  and  overall  aesthetic  quality  of  the 
lake.  The  Metropolitan  Park  District  of  Tacoma,  in 
cooperation  with  the  State  of  Washington  Depart- 


ment of  Ecology  and  the  US  EPA,  sponsored  a 
series  of  water  quality  and  engineering  investiga- 
tions. After  consideration  of  several  alternatives, 
the  Park  District  adopted  a  restoration  program 
consisting  of  the  following  elements:  (1)  gradual 
dilution  of  the  south  (recreational)  basin  of  the  lake 
with  nutrient  poor  municipal  water  during  the 
summer  recreational  months;  (2)  stormwater  deten- 
tion and  treatment  in  the  north  basin  and  adjacent 
wetlands  through  construction  of  a  berm/overflow 
spillway  between  the  two  lake  basins;  (3)  diversion 
of  most  stormflow  around  the  lake,  especially 
during  the  period  when  dilution  was  occurring;  (4) 
limited  dredging  of  storm  sewer  outfall  areas  to 
optimize  sedimentation  characteristics  there;  and 
(5)  a  drastic  drawdown  of  lake  level  to  consolidate 
bottom  sediments  and  facilitate  restoration  con- 
struction activities.  In  addition,  an  aluminum  sul- 
fate application  was  performed  on  the  south  basin 
of  the  lake  in  the  summer  of  1984  to  supplement 
the  dilution  program.  Wetlands  treatment  and  di- 
version of  stormwater  was  demonstrated  to  be  a 
very  successful  element  of  the  restoration  program. 
Wetlands  treatment  and  downstream  diversion  was 
estimated  to  reduce  annual  stormwater  inflow  and 
resultant  P  loading  to  the  south  basin  by  >  90%. 
While  some  trophic  quality  improvements  in  the 
south  basin  were  demonstrated,  summer  blue-green 
algal  blooms  continued  to  persist  due  to  the  un- 
availability of  satisfactory  dilution  water  and  major 
changes  in  the  lake's  ecological  characteristics. 
The  aluminum  sulfate  application  in  1984  was  in- 
tended to  supplement  dilution  by  retarding  P  re- 
lease from  sediments.  However,  the  application's 
effectiveness  was  subverted  by  the  concurrent  re- 
surgence of  aquatic  plant  growth  in  the  south 
basin.  (Lantz-PTT) 
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HANDBOOK  OF  GROUNDWATER  PROTEC- 
TION. 

Illinois  State  Water  Survey  Div.,  Champaign. 
M.  Barcelona,  J.  F.  Keely,  W.  A.  Pettyjohn,  and 
A.  Wehrmann. 

Hemisphere  Publishing  Corporation,  New  York. 
1988.  212p. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Handbooks,  'Water  pollution  con- 
trol, 'Water  pollution  prevention,  Cleanup  oper- 
ations, Geohydrology,  Model  studies,  Monitoring, 
Water  sampling,  Well  construction. 

The  subsurface  environment  of  groundwater  is 
characterized  by  a  complex  interplay  of  physical, 
geochemical  and  biological  forces  that  govern  the 
release,  transport  and  fate  of  a  variety  of  chemical 
substances.  There  are  literally  as  many  varied  geo- 
hydrologic  settings  as  there  are  types  and  numbers 
of  contaminant  sources.  The  impact  of  natural 
groundwater  recharge  and  discharge  processes  on 
distributions  of  chemical  constituents  is  understood 
for  only  a  few  types  of  chemical  species.  Also, 
these  processes  may  be  modified  by  both  natural 
phenomena  and  man's  activities  so  as  to  further 
complicate  apparent  spatial  or  temporal  trends  in 
water  quality.  One  purpose  of  this  document  is  to 
discuss  measures  that  can  be  taken  to  ensure  that 
uncertainties  do  not  undermine  the  ability  to  make 
reliable  predictions  about  the  response  of  contami- 
nation to  various  corrective  or  preventive  meas- 
ures. This  handbook  is  divided  into  nine  chapters, 
to  facilitate  the  discussions  about  the  framework 
for  protecting  groundwater  resources,  and  assess- 
ing and  protecting  the  quality  of  groundwater  re- 
sources. The  chapters  are:  (1)  groundwater  con- 
tamination; (2)  groundwater  quality  investigations; 
(3)  groundwater  restoration;  (4)  basic  geohydro- 
logy; (5)  monitoring  well  design  and  construction; 
(6)  groundwater  sampling;  (7)  groundwater  trac- 
ers; (8)  use  of  models  in  managing  groundwater 
protection  programs;  and  (9)  basic  geology. 
(Lantz-PTT) 
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RESTORATION  OF  THE  POND  IN  CENTRAL 
PARK,  MANHATTAN,  NEW  YORK  CITY. 

New  York  City  Dept.  of  Parks  and  Recreation. 
Capital  Projects  Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-208730. 


Price  codes:  A04  in  paper  copy,  A01  in  microfiche 
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Descriptors:  'Eutrophic  lakes,  'Lake  restoration 
'New  York  City,  'Sedimentation,  'Water  quality 
Algal  blooms,  Dredging,  Riprap,  Storm  drains 
Water  circulation,  Weirs. 

A  man-made  pond,  approximately  1.6  hectares  ii 
size,  located  in  the  southeast  corner  of  the  341 
hectare  Central  Park,  New  York  City  was  re 
stored.  The  Pond  is  primarily  for  passive  recrea 
tion  although  it  is  used  for  ice  skating  in  the  winte 
(when  the  thickness  of  the  ice  is  adequate).  Ii 
recent  years  the  Pond  has  exhibited  the  symptom 
of  cultural  eutrophication  with  growing  amount 
of  sediment,  macrophytes,  algae  blooms,  debris 
and  litter.  To  regain  functional  and  aesthetic  usag 
of  the  Pond,  the  source  of  the  problem  was  ad 
dressed.  The  specific  method  was  to  drain  th< 
Pond,  remove  the  sediment  for  use  in  a  landfil 
project,  construct  a  riprap  perimeter  wall,  con 
struct  weirs,  silting  basins  and  rehabilitate  th 
storm  drain  system.  In  addition,  other  rehabilita 
tion  work  being  done  in  the  watershed  area  will  d< 
a  great  deal  to  curtail  erosion  and  prevent  th 
build-up  sediment  in  the  drainage  system  am 
Pond.  The  rehabilitation  and  restoration  of  th 
Central  Park  Pond  was  about  essential  and  success 
ful.  Initial  identification  of  the  main  factor  contrit 
uting  to  the  eutrophic  condition  of  the  Pond  wa 
excessive  sediment  on  the  bottom  of  the  Pond.  T 
correct  this  situation  approximately  20,713  cu  y 
of  sediment  material  was  excavated  from  the  lak 
and  removed  from  the  site.  The  deteriorated  p« 
rimeter  riprap  wall  was  reconstructed  and  e; 
tended  to  insure  against  future  deterioration  an 
the  erosion  of  topsoil  and  other  materials  into  th 
lake.  The  drainage  system  was  rehabilitatec 
cleaned  and  weirs  and  silting  beds  were  providet 
These  measures  should  do  a  great  deal  to  eliminat 
soil  erosion  and  the  depositing  of  sediment  an 
other  undesirable  substances  into  the  lake.  Th 
removal  of  silt  and  deepening  of  the  Pond  hi 
improved  water  flow  and  circulation.  (Lantz-PTI 
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COLUMBIA  LAKES  DIAGNOSTIC-FEASIBIL 
TV  STUDY. 

Browne  (F.X.)  Associates,  Inc.,  Lansdale,  PA. 
Available  from  the  National  Technical  Informatic 
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Descriptors:  'Eutrophic  lakes,  'Feasibility  studie 
'Lake  restoration,  'Maryland,  'Water  quality  cor 
trol,  Algal  blooms,  Chlorophyll  a,  Eutrophicatio: 
Lake  Elkhorn,  Lake  Kittamqundi,  Nonpoint  polli 
tion  sources,  Phosphorus,  Sediment  transpoi 
Sedimentation,  Transparency,  Waterfowl,  Wile 
Lake. 

Wilde  Lake,  Lake  Kittamqundi  and  Lake  Elkhoi 
are  located  in  the  planned  community  of  Colur 
bia,  Maryland,  and  are  part  of  the  Columbia  wi< 
open  space  system.  Water  quality  in  all  of  the  lak 
has  deteriorated.  Algal  blooms  occur  througho 
the  summer,  and  sediment  has  accumulated  in  tl 
lakes.  Eutrophication  has  impaired  aesthetics  ai 
the  use  of  the  lakes.  In  1980  a  Phase  I  Clean  Lak 
grant  was  awarded  by  the  EPA.  The  Phase 
Diagnostic-Feasibility  Study  for  the  three  lak 
was  completed  in  December  1982.  Although  tl 
lakes  and  their  watersheds  are  in  close  proximity 
each  other,  they  have  different  physical,  hydrolo 
ic  and  biologic  characteristics.  Each  lake,  ther 
fore,  requires  a  distinct  restoration  approach.  Tl 
Phase  I  study  recommendations  emphasize  measu 
ers  that  eliminate  the  causes  of  eutrophication  1 
reducing  nonpoint  source  loads  of  P  and  sedime 
to  the  lakes.  Regional  controls  that  trap  sedime 
and  nutrients,  such  as  sediment  ponds  and  ma 
made  wetlands,  should  be  constructed  upstream 
Lakes  Wilde  and  Elkhorn.  Pollutant  loads  to  Lai 
Kittamqundi  should  be  reduced  by  improving  tl 
water  quality  of  the  outflow  from  Wilde  Lake  ai 
by  reducing  the  frequency  of  flooding  from  tl 
Little  Patuxent  River.  Source  controls  like  stre 
sweeping  should  be  initiated  in  a'  »  "m  draim 
by  the  wetland  or  sediment  ponds,  an„  the  unnat 
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Uly  large  populations  of  waterflow  should  be 
sduce.  In-lake  management  and  restoration  activi- 
es  including  localized  dredging  and  selective  dis- 
harge  should  be  implemented  concurrently  with 
sgional  and  source  controls.  Implementation  of 
le  recommendations  will  benefit  the  large  local 
nd  tourist  populations  that  enjoy  the  fishing,  boat- 
lg,  and  aesthetic  opportunities  offered  by  the 
ikes.  The  proposed  program  will  provide  long- 
:rm  reductions  in  nutrient  loads  to  the  lakes  and 
>ng-term  improvements  in  water  quality.  The  pro- 
osed  restoration  program  for  Wilde  Lake,  Lake 
jttamqundi  and  Lake  Elkhorn  is  expected  to  de- 
rease  in-lake  P  concentrations  by  33,  28  and  35%; 
nd  transparency  will  be  increased  by  50,  39  and 
3%.  (Lantz-PTT) 
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GRICULTURAL  CHEMICALS  AND  GROUND 
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ENGES. 
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[aryland  Univ.,  College  Park.  Dept.  of  Agricul- 

iral  Engineering. 
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/90-07602 
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A.  Region  IX. 

.  J.  Ullensvang,  and  U.  P.  Singh. 

'ater   Environment   &   Technology    WAETEJ, 
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'escriptors:  *Groundwater  pollution,  'Heavy 
etals,  'Industrial  wastewater,  *Pretreatment  of 
astewater,  'Superfund,  'Wastewater  disposal, 
Wastewater  facilities,  'Water  pollution  treatment, 
leanup  operations,  Land  disposal,  Organic  com- 
junds,  Organic  solvents,  Sludge,  Trichloroethy- 
ne,  Wastewater  farming. 

he  Stringfellow  Superfund  site  in  Riverside,  Cali- 
irnia  received  approximately  34  million  gallons  of 
dustrial  wastes  from  1956  to  1972.  The  wastes 
ere  primarily  from  metal  finishing,  electroplating, 
id  DDT  production.  A  fast-track  RI/FS  was 
mducted  in  1983-1984  and  during  this  time  con- 
minated  groundwater  was  pumped  at  an  average 
te  of  150,000  gallons  per  week.  The  water  was 
luted  to  a  series  of  holding  tanks  and  then 
ucked  to  a  Class  I  disposal  facility.  The  water 
ble  aquifer  had  been  contaminated  to  a  point  at 
ast  4,000  feet  down  the  canyon.  High  heavy 
etals  concentrations  were  detected  at  monitoring 
ells  located  within  the  original  disposal  site  and 
lmediately  downgradient.  A  wide  range  of  or- 
inic  pollutants  was  detected  in  groundwater 
)wngradient  of  the  disposal  site,  with  trichlor- 
ithylene  the  main  pollutant.  Calculations  indicat- 

I  that  downgradient  private  wells  would  be  de- 
aded  to  below  potable  water  standards  within  a 
w  years.  An  endangerment  assessment  indicated 
at  interim  extraction  of  contaminated  ground- 
ater  was  necessary  prior  to  the  completion  of  the 

II  scale  RI/FS.  The  remediation  plan  included 
isite  pretreatment,  trucking  effluent  to  a  publicly 
vned  treatment  works  (POTW)  for  secondary 
catment,  and  disposing  of  the  pretreatment 
idge  at  a  Class  I  facility.  The  pretreatment  stand- 
ds  were  set  by  the  POTW,  utilizing  existing 
uidards  for  the  metal  finishing  industry.  The 
terim  remedial  actions  have  been  incorporated 
to  the  final  groundwater  cleanup  plan.  (Tappert- 

rr) 
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PRICING  OF  WATER  RESOURCES  WITH  DE- 
PLETABLE  EXTERNALITY:  THE  EFFECTS  OF 
POLLUTION  CHARGES. 

Institute  of  Socio-Economic  Planning,  University 

of  Tsukuba,  Tsukuba,  Ibaraki,  Japan. 

For  primary  bibliographic  entry  see  Field  6E. 
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FATE  OF  NITROGENOUS  FERTILIZERS  AP- 
PLIED TO  TURFGRASS. 

A.  M.  Petrovic. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
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Descriptors:  'Fertilizers,  'Groundwater  pollution, 
'Nitrogen  compounds,  'Nutrient  transport,  'Path 
of  pollutants,  'Surface-ground  water  relations, 
'Turf  grasses,  Grasses,  Lawns,  Leaching,  Litera- 
ture review,  Nitrogen  removal,  Runoff,  Soil  analy- 
sis, Volatility. 

Maintaining  high  quality  surface  and  groundwater 
supplies  is  a  national  concern.  Nitrate  is  a  wide- 
spread contaminant  of  groundwater.  Nitrogenous 
fertilizer  applied  to  turfgrass  could  pose  a  threat  to 
groundwater  quality.  However,  a  review  of  the 
fate  of  nitrogen  (N)  applied  to  turfgrass  is  lacking, 
but  needed  in  developing  management  systems  to 
minimize  groundwater  contamination.  The  discus- 
sion of  the  fate  of  N  applied  to  turfgrass  is  devel- 
oped around  plant  uptake,  atmospheric  loss,  soil 
storage,  leaching,  and  runoff.  The  proportion  of 
the  fertilizer  N  that  was  taken  up  by  the  turfgrass 
plant  varied  from  5  to  74%  of  applied  N.  Uptake 
was  a  function  of  N  release  rate,  N  rate  and  species 
of  grass.  Atmospheric  loss,  by  either  NH3  volatili- 
zation or  denitrification,  varied  from  0  to  93%  of 
applied  N.  Volatilization  was  generally  less  than 
35%  of  applied  N  and  could  be  reduced  substan- 
tially by  irrigation  after  application.  Denitrification 
was  only  found  to  be  significant  (93%  of  applied 
N)  on  fine-textured,  saturated,  warm  soils.  The 
amount  of  fertilizer  N  found  in  the  soil  plus  thatch 
pool  varied  as  a  function  of  N  source,  release  rate, 
age  of  site,  and  clipping  management.  With  a  solu- 
ble N  source,  fertilizer  N  found  in  the  soil  and 
thatch  was  15  to  21%  and  21  to  26%  of  applied  N, 
respectively,  with  the  higher  values  reflecting  clip- 
pings being  returned.  Leaching  losses  for  fertilizer 
N  were  highly  influenced  by  fertilizer  management 
practices  (N  rate,  source,  and  timing),  soil  texture, 
and  irrigation.  Highest  leaching  losses  were  report- 
ed at  53%  of  applied  N,  but  generally  were  far  less 
than  10%.  Runoff  of  N  applied  to  turfgrass  has 
been  studied  to  a  limited  degree  and  has  been 
found  seldom  to  occur  at  concentrations  above  the 
federal  drinking  water  standard  for  nitrate  ion 
(N03(-)).  Where  turfgrass  fertilization  poses  a 
threat  to  groundwater  quality,  management  strate- 
gies can  allow  the  turfgrass  manager  to  minimize 
or  eliminate  nitrate  leaching.  (Author's  abstract) 
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RUNOFF  OF  SULFOMETURON-METHYL 
AND  CYANAZINE  FROM  SMALL  PLOTS:  EF- 
FECTS OF  FORMULATION  AND  GRASS 
COVER. 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Lab. 
R.  D.  Wauchope,  R.  G.  Williams,  and  L.  R.  Marti. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
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Descriptors:  'Agricultural  runoff,  'Cyanazine, 
•Herbicides,  'Path  of  pollutants,  'Rainfall-runoff 
relationships,  Application  rates,  Leaching,  Simulat- 
ed rainfall,  Simulation  analysis,  Vegetation. 

To  determine  the  effects  of  application  rates,  grass 
cover,  and  formulation  type  on  herbicide  losses  in 
runoff,  4.5  kg/ha  cyanazine  (2-((4-chloro-6-(ethyla- 
mino)- 1 ,3,5-triazin-2-yl))amino)-2- 
methylpropanenitr  ile)  with  0.4  kg/ha  sulfome- 
turon-methyl  (methyl-2-(((((4,6-dimethyl-2- 

pyrimidinyl)amino)carbonyl)amino)sulfonyl)ben 
zoate)  were  applied  to  1.2  by  2.4  m  plots,  using 
suspension  concentrate  (SC)  and  dispersible  gran- 
ule (DG)  formulations  of  cyanazine,  and  SC  and 
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emulsifiable  concentrate  (EC)  formulations  of  sul- 
fometuron-methyl.  The  plots  were  established  on  a 
Tifton  loamy  sand  soil  (fine-loamy,  siliceous,  ther- 
mic Plinthic  Paleudults)  and  had  3%  slope.  The 
plots  were  bare  or  covered  with  a  mixed  stand  of 
common  Bermudagrass  (Cynodon  dactylon  (L.) 
Pers.)  and  Bahiagrass  (Paspalum  notatum  Flugge 
var.  suarae  Parodi).  On  the  day  after  the  herbicides 
were  applied  rainfall  events  of  69  mm/hour  intensi- 
ty were  simulated  until  2  mm  of  runoff  occurred. 
The  runoff  was  analyzed  for  sediment  and  herbi- 
cides. The  bare  plots  required  one-third  less  rain  to 
produce  the  same  amount  of  runoff  and  yielded 
twice  as  much  sediment  as  the  grassy  plots.  How- 
ever, losses  of  all  formulations  were  1  to  2%  of  the 
amounts  applied  regardless  of  grass  cover  even 
though  cyanazine  rates  were  1 1  times  that  of  sulfo- 
meturon-methyl.  Total  losses  of  all  formulations 
were  sensitive  to  the  length  of  time  between  rain- 
fall initiation  and  runoff  initiation,  indicating  that 
leaching  made  herbicide  unavailable  for  runoff. 
These  results  suggest  that,  for  these  formulation 
under  conditions  of  similar  runoff  volumes,  losses 
of  pesticides  are  a  fairly  constant  fraction  of  the 
amounts  applied,  with  or  without  grass  cover.  For 
intense  storms  where  the  amount  of  rainfall  is 
similar,  chemical  runoff  from  the  grassed  plots  was 
predicted  by  computer  simulation  to  be  less  than 
half  of  that  from  bare  soil.  (Author's  abstract) 
W90-07705 


VOLATILIZATION  OF  SELENIUM  FROM  AG- 
RICULTURAL EVAPORATION  POND 
WATER. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-07706 


NONPOINT  SOURCE  PHOSPHORUS  CON- 
TROL BY  A  COMBINATION  WET  DETEN- 
TION/FILTRATION FACILITY  IN  KISSIM- 
MEE,  FLORTOA. 

Smith  and  Gillespie  Engineers,  Inc.,  Sarasota,  FL. 
J.  D.  Holler. 

Florida  Scientist  FLSCAQ,  Vol.  53,  No.  1,  p  28- 
37,  Winter  1990.  2  fig,  5  tab,  4  ref. 

Descriptors:  'Detention  reservoirs,  'Nonpoint  pol- 
lution sources,  'Phosphorus,  'Urban  runoff, 
•Water  pollution  control,  'Water  treatment,  Filtra- 
tion, Florida,  Kissimmee,  Phosphates,  Storm  water 
management,  Water  quality. 

Water  quality  investigations  were  conducted  to 
assess  the  treatment  potential  (concentration  reduc- 
tion) of  a  dual-component  wet  detention/filtration- 
berm  stormwater  management  system,  located  in 
Kissimmee,  Florida.  Phosphorus  concentrations 
are  indicative  of  nonpoint  source  pollution  in 
urban  and  commercial  stormwater  runoff.  There- 
fore, orthophosphorus  and  total  phosphorus  con- 
centrations were  monitored  at  three  different  sam- 
pling stations  within  the  system  :  (1)  surface  runoff 
influent  channel;  (2)  wet  detention  basin  standing 
pond;  and  (3)  filtration-berm  effluent  collection 
box.  Routine  monthly  data  were  collected  to  char- 
acterize prevalent  ambient  conditions.  In  addition, 
six  distinct  storm  events  were  monitored  with 
automatic  samplers  to  characterize  episodic  phos- 
phorus variations  during  the  period  November 
1985  to  November  1986.  Statistical  analyses  (t-test) 
of  routine  monthly  concentration  data  showed  sig- 
nificant differences  (p  <  or  =  0.05)  between  the 
stormwater  influent  and  the  wet  detention  basin 
standing  pool  samples  for  both  orthophosphorus 
and  total  phosphorus.  However,  similar  analyses 
between  detention  basin  standing  pool  and  filtra- 
tion-berm effluent  samples  showed  no  significant 
differences.  These  results  suggest  positive  treat- 
ment potential  attained  through  wet  detention,  but 
significant  additional  treatment  was  not  realized 
through  berm  filtration.  Storm  event  results  rein- 
forced these  conclusions,  indicating  wet  detention 
treatment  potential  far  superior  to  filtration-berm 
treatment  potential.  The  average  storm  event  treat- 
ment potential  realized  by  wet  detention  during  six 
events  for  orthophosphorus  and  total  phosphorus 
was  77%.  The  average  treatment  potentials  real- 
ized by  filtration  for  orthophosphorus  and  total 
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Group  5G — Water  Quality  Control 

phosphorus  were  -91%  and  16%,  respectively.  The 
average  treatment  potentials  realized  by  the  overall 
combined  system  for  orthophosphorus  and  total 
phosphorus  were  55%  and  85%,  respectively.  (Au- 
thor's abstract) 
W90-07877 


LANDFILLS  -  A  THING  OF  THE  PAST. 

Camp,  Dresser  and  McKee,  Inc.,  Clearwater,  FL. 
R.  C.  Johnson. 

Florida  Scientist  FLSCAQ,  Vol.  53,  No.  1,  p  74- 
80,  Winter  1990.  6  ref. 

Descriptors:  'Groundwater  pollution,  'Landfills, 
•Legislation,  *Water  pollution  control,  'Water 
pollution  sources,  Legal  aspects,  Liners,  Monitor- 
ing. 

Generally,  groundwater  contamination  is  a  reality 
associated  with  landfills  constructed  prior  to  about 
1980-84.  In  some  cases  this  contamination  has 
reached  public  and  private  drinking  water  supplies. 
State  laws  adopted  in  the  mid-1980's  requiring 
groundwater  monitoring  at  all  landfills  have  accel- 
erated the  discovery  of  groundwater  contamina- 
tion problems  associated  with  landfills.  In  addition, 
federal  investigations  under  Superfund  have  identi- 
fied sources  of  contamination  and  in  some  cases 
provided  funds  for  remedial  action  at  these  sites. 
Remedial  action  is  also  being  conducted  by  the 
state  of  Florida,  municipalities  and  the  private 
sector.  For  the  past  4-5  years,  landfills  have  been 
constructed  in  a  manner  that  greatly  reduces  the 
potential  for  groundwater  contamination  through 
the  use  of  liner  systems,  slurry  walls,  leachate 
collection  and  detection  systems,  and  mandatory 
groundwater  monitoring.  However,  there  is  a 
trend  in  Florida  to  reduce  the  reliance  on  the  use 
of  landfills  by  increasing  the  use  of  recycling  and 
energy  recovery  systems.  (Author's  abstract) 
W90-07878 


USE  OF  HUMIC  ACID  SOLUTION  TO 
REMOVE  ORGANIC  CONTAMINANTS  FROM 
HYDROGEOLOGIC  SYSTEMS. 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
A.  S.  Abdul,  T.  L.  Gibson,  and  D.  N.  Rai. 
Environmental        Science        and       Technology 
ESTHAG,  Vol.  24,  No.  3,  p  328-333,  March  1990. 
5  fig,  3  tab,  21  ref. 

Descriptors:  'Cleanup  operations,  *Groundwater 
pollution,  *Humic  acids,  'Hydrocarbons,  ♦Organic 
solvents,  Aromatic  compounds,  Benzene,  Chemi- 
cal interactions,  Organic  compounds,  Organic 
wastes,  Sand,  Toluene,  Water  pollution  treatment. 

Experiments  were  carried  out  to  evaluate  the  ef- 
fectiveness of  a  29  mg/L  solution  of  humic  acid  to 
enhance  the  removal  of  six  aromatic  hydrocarbons 
(benzene,  toluene,  p-xylene,  ethyltoluene,  sec-bu- 
tylbenzene,  and  tetramethylbenzene)  from  a  sandy 
material.  None  of  the  compounds  were  completely 
removed  from  the  material.  Nonetheless,  the  com- 
pounds with  the  highest  water  solubility,  benzene 
and  toluene,  were  removed  effectively;  less  than  1 
mass  %  was  retained  with  use  of  either  the  humic 
acid  solution  or  water.  For  the  less  soluble  organic 
compounds,  removal  was  more  difficult  and  was 
enhanced  by  the  humic  acid  solution  compared  to 
water.  Mass  percent  retained  with  humic  acid  was 
as  follows:  p-xylene,  1.4%  (24%  less  than  water); 
3-ethyltoluene,  6.4%  (40%  less);  sec-butylbenzene, 
39%  (14%  less);  and  tetramethylbenzene,  43%  (14 
less).  The  positive  effect  of  humic  acid  on  the 
removal  of  these  organics  may  arise  from  the  ag- 
gregation of  the  humic  acid  molecules  to  form 
membranes  and/or  micelles,  having  hydrophilic 
exteriors  and  hydrophobic  interiors.  Partitioning  of 
the  hydrophobic  organics  from  the  bulk  solution 
into  the  hydrophobic  interior  of  these  humic  acid 
structures  can  account  for  their  enhanced  removal 
from  the  sandy  material.  (Author's  abstract) 
W90-07883 


AVAILABILITY  OF  SORBED  TOLUENE  IN 
SOILS  FOR  BIODEGRADATION  BY  ACCLI- 
MATED BACTERIA. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 


burg.  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07917 


RED-LIST  SUBSTANCES:  SELECTION  AND 
MONITORING. 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 
A.  R.  Agg,  and  T.  F.  Zabel. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  1,  p  44- 
50,  February  1990.  3  fig,  3  tab,  11  ref. 

Descriptors:  *Monitoring,  *Pollutants,  *Priority 
pollutants,  'Toxicity,  *Water  quality  control, 
•Water  quality  standards,  Bioaccumulation,  Envi- 
ronmental quality,  North  Sea,  Persistence,  Red-list 
substances. 

The  conference  of  Ministers  representing  North 
Sea  littoral  states,  held  in  November  1987,  agreed 
to  certain  initiatives  to  reduce  inputs  of  potentially 
dangerous  substances  to  the  North  Sea  from  land- 
based  sources.  The  UK  government  has  responded 
by  proposing  reductions  of  substances  on  a  'red 
list',  selected  on  the  basis  of  ecotoxicity,  persist- 
ence, potential  for  bioaccumulation,  and  estimated 
concentration  in  the  environment.  A  substance  is 
selected  for  the  red  list  only  after  being  identified 
as  a  substance  having  the  potential  to  cause  envi- 
ronmental pollution,  and  then  being  examined  to 
establish  the  hazard  rating  and  the  priority  for 
action.  Controls  are  based  on  environmental  qual- 
ity standards,  with  the  intention  to  reduce  input 
loads  by  up  to  50%  by  1995.  The  workload  which 
is  required  to  monitor  for  these  substances  in  rivers 
and  direct  inputs  to  tidal  waters  will  be  consider- 
able if  meaningful  estimates  of  load  reductions  are 
to  be  made.  Surveillance  monitoring  of  known 
discharges  will  be  an  ongoing  commitment  to 
ensure  compliance  with  discharge  consents  estab- 
lished to  safeguard  water  quality.  (Brunone-PTT) 
W90-07932 


RIVER  BASIN  MANAGEMENT:  DEVELOPING 
THE  TOOLS. 

Water    Research    Centre,    Swindon    (England). 
Swindon  Engineering  Centre. 
D.  Fiddes,  and  I.  T.  Clifforde. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  1,  p  90- 
97,  February  1990.  3  fig,  1 1  ref. 

Descriptors:  *Sewer  systems,  'Water  pollution 
control,  'Watershed  management,  Comprehensive 
planning,  Environmental  quality,  Multiobjective 
planning,  Urban  drainage. 

Effective  pollution  control  requires  a  detailed 
basin-wide  appreciation  of  the  impact  of  current 
pollution  loadings  on  the  total  receiving  water 
system,  and  the  implications  for  any  proposed 
modifications  to  discharge  consents.  The  integrat- 
ed approach  provides  greater  confidence  that  envi- 
ronmental quality  standards  will  be  achieved  than 
does  the  rigid  adherence  to  uniform  emission 
standards  or  'best  available  technology'  and  will 
show  substantial  savings  in  capital  cost  of  the 
upgrading  works.  A  directed  research  program 
(the  River  Basin  Management  program)  provides 
the  opportunity  for  quality  fundamental  research, 
while  ensuring  that  end-users  have  the  complete 
set  of  components  to  build  comprehensive  working 
procedures.  Active  participation  of  the  end  user  in 
the  proving  and  refinement  of  the  emerging  tech- 
nology is  beneficial  in  speed  of  implementation  and 
in  ensuring  optimal  relevance  and  effectiveness  of 
the  tools.  This  coordinated  research  and  implemen- 
tation program  bridges  the  gap  between  academic 
research  and  practical  application  of  the  findings  in 
upgrading  sewer  systems.  (Brunone-PTT) 
W90-07937 


TUALATIN    RIVER:    A    COMMITMENT    TO 
WATER  QUALriY. 

HDR  Engineering,  Inc.,  Lake  Oswego,  OR. 

B.  R.  Willey. 

Water  Environment  &  Technology,  Vol.  2,  No.  3, 

p  42-47,  81,  March  1990.  3  fig. 


Descriptors:  'Compliance,  'River  regulations, 
'Tualatin  River,  'Water  pollution  control,  'Water 
quality  management,  'Water  quality  standards, 
Administrative  agencies,  Algal  growth,  Chloro- 
phyll a,  Clean  Water  Act,  Dissolved  oxygen,  Eco- 
systems, Oregon,  Oxygen  sag,  Phosphorus,  Public 
relations,  Rainfall,  Resources  management,  Wild- 
life habitats. 

Not  since  the  historic  cleanup  of  the  Willamette 
has  any  Oregon  river  been  subject  to  so  much 
attention,  concern  and  controversy  as  the  Tualatin. 
The  focus  of  attention  is  the  river's  green  color  and 
the  resulting  public  perception  that  the  river  may 
no  longer  be  a  valuable  community  asset.  The 
Washington  County,  Unified  Sewerage  Agency's 
(USA)  treatment  plants  include  the  toughest  phos- 
phorus limits  in  the  nation  and  a  demanding  com- 
pliance schedule.  The  Tualatin  River  is  the  only 
major  water  resource  for  Washington  County.  It 
flows   in   an   easterly   direction   from   the   Coast 
Range  and  enters  the  Willamette  River  near  Wesl 
Linn.  Flows  in  the  river  vary  by  season  because  il 
is  fed  by  rainfall  rather  than  snowmelt.  The  Tuala- 
tin is  more  of  a  wildlife  refuge  than  a  recreational 
river.  The  stream  is  laced  with  snags  and  faller 
trees  that  provide  habitat  for  fish  and  birds,  anc 
discourage  jet  skis  and  fast-moving  motor  boats 
New  nutrient  limits  would  curtail  the  present  higl 
level  of  algal  growth  that  occurs  in  the  Tualatii 
each  summer.  Also  important  are  dissolved  oxygei 
sags   which   have   been   observed   in   the   lowei 
stretch  of  the  river.  In  December,  1986,  the  North 
west  Environmental  Defense  Center  filed  suit  ii 
federal  court  against  EPA  to  require  that  the  tota 
maximum  daily  loads  be  promulgated  for  wate 
bodies  that  fail  to  meet  water-quality  standards  a 
required  by  Section  303  of  the  Clean  Water  Act 
Because  the  Tualatin  River  was  not  in  compliano 
with  the  target  concentration  for  chlorophyll  a,  i 
was  a  primary  focus  for  the  lawsuit.  The  US/ 
recognized  the  need  to  effectively  integrate  a  wid 
spectrum  of  water  quality  management  alternative 
into  a  comprehensive,  holistic  approach  with  ope 
minded  consideration  of  all  ideas.  USA  must  buil 
consensus  on  a  step-by-step  informed  basis.  A  rec 
ommended  management  system  will  be  develope 
along  with  an  implementation  plan.   As  a  fini 
check,  this  plan  will  again  be  presented  to  th 
public  to  ensure  that  USA  has  accurately  incorpc 
rated  their  values.  (Brunone-PTT) 
W90-07951 


WATER  QUALITY-BASED  TOXICS  CONTROl 

Water  Pollution  Control  Federation,  Alexandra 

VA.   Toxics  Control   and   Biomonitoring  Worl 

group. 

Water  Environment  &  Technology,  Vol.  2,  No. 

p  48-53,80,  March  1990. 

Descriptors:  'Administrative  agencies,  'Cles 
Water  Act,  'Public  participation,  'Toxic  waste 
•Water  pollution  control,  'Water  quality  stani 
ards,  'Water  resources  management,  Biodegrad 
tion,  Detection  limits,  Dilution,  Hydrolysis,  Phi 
tolysis,  Quality  control,  Regulations,  Resouro 
management,  Sedimentation,  Toxicity,  Volatiliz 
tion,  Water  pollution. 

The  Water  Pollution  Control  Federation  strong 
supports  the  objectives  of  the  Technical  Suppc 
Document  (TSD)  for  Water-Quality-based  Toxi 
Control.  The  TSD  provides  much-needed  gui 
ance  to  regulating  authorities  and  the  regulati 
community  on  control  of  toxics  discharge.  Tl 
open  manner  in  which  the  TSD  was  first  dev< 
oped,  and  is  now  being  revised,  with  input  fro 
professionals  both  within  and  outside  of  t 
agency,  is  appropriate  and  necessary  for  a  progra 
with  such  wide-ranging  interests.  The  TSD  mi 
contain  procedures  which  have  a  sound  scientil 
base.  The  development,  application  and  enforc 
ment  of  permit  limits  will  have  important  impa< 
on  most  of  the  regulated  community.  The  TS 
should  be  clearly  identified  by  title  and  content 
a  guidance  document,  not  a  regulation,  and  shot' 
enumerate  representative  alternative  methodol 
gies  to  ensure  achievement  of  Clean  Water  A 
goals,  and  explicitly  allow  time  for  developme 
implementation,  and  adjustment  of  newly  dev 
oped  alternative  approaches  to  achieve  the  desu 
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suits.  Fate  processes  and  bioavailability  of  sub- 
mces  contained  in  effluents  should  be  accounted 
r  rather  than  making  simplistic  assumptions  of 
lution,  uptake  and  bioconcentration.  Physical 
ocesses  such  as  sedimentation  and  volatilization 
id  transformations  such  as  biodegradation,  hy- 
olysis,  and  photolysis,  result  in  substantial  differ- 
ices  in  in-stream  concentrations  of  compounds 
impared  with  those  that  might  be  calculated 
rough  dilution.  Quality  assurance/quality  control 
one  of  the  most  important  aspects  of  a  water 
lality-based  toxics  control  program,  especially 
hen  regulatory  decisions  are  based  on  laboratory- 
rived  data.  Confidence  intervals  need  to  be  taken 
to  account  in  determining  pass/fail  for  biomoni- 
ring  tests,  and  the  toxicity  unit  concept  must 
elude  a  recognition  of  limitations  on  the  detec- 
>n  limit.  These  sorts  of  measures  will  promote 
iproved  quality  control  and  subsequent  data  use 
roughout  the  country.  Toxics  control  is  a  com- 
ex  issue  both  from  the  side  of  regulation  and 
jm  the  side  of  assessment,  identification,  and 
mtrol.  For  this  reason,  it  is  imperative  that  the 
PA,  thorugh  the  TSD,  should  promote  a  partner- 
ip  between  the  responsible  regulatory  agencies 
d  the  regulated  community  in  solving  toxics 
mtrol  problems.  (Brunone-PTT) 
9007952 


ANURE  MANAGEMENT  AND  POLLUTION 
JEVENTION. 

irginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 

irg.  Dept.  of  Agricultural  Engineering. 

>r  primary  bibliographic  entry  see   Field   5D. 

90-07953 


fSEMETER  STUDY  OF  THE  EFFECTS  OF  A 
fEGRASS  CATCH  CROP,  DURING  A 
INTER  WHEAT/MAIZE  ROTATION,  ON  NI- 
UTE  LEACHING  AND  ON  THE  FOLLOW- 
IG  CROP. 

SA  Centre  d'Etudes  Nucleaires  de  Cadarache, 
int-Paul-les-Durance  (France).  Dept.  de  Biolo- 

Martinez,  and  G.  Guiraud. 

urnal  of  Soil  Science  JSSCAH,  Vol.  41,  No.  1,  p 

16,  March  1990.  3  fig,  6  tab,  32  ref. 

sscriptors:  *  Leaching,  *Lysimeters,  'Nitrates, 
Jonpoint  pollution  sources,  'Ryegrass,  'Water 
illution  control,  Corn,  Fertilizers,  Water  quality 
mtrol,  Wheat. 

ibstantial  quantities  of  nitrate  can  be  leached 
)m  certain  cropping  systems  in  which  the  soil  is 
't  bare  during  autumn  and  winter.  A  'catch  crop' 
s  been  proposed  as  a  means  of  minimizing  nitro- 
n  losses.  The  effects  of  using  Italian  ryegrass  as 

intercrop  catch  crop  (1)  on  the  amounts  and 
ncentrations  of  nitrate  leached  during  the 
tumn  and  winter  intercrop  period,  and  (2)  on  the 
[lowing  crop,  were  examined  in  a  lysimeter  ex- 
riment  and  compared  with  that  from  a  bare 
low  treatment.  A  calcium  and  potassium  nitrate 
rtilizer  labeled  with  15-N  (200  kg  N/ha  excess) 
as  applied  to  the  winter  wheat  in  spring.  Total  N 
'take  by  the  winter  wheat  was  1 54  kg/ha  and  the 
covery  of  fertilizer-derived  N  (labeled  with  15- 
>  was  60%.  The  catch  crop  (grown  without 
rther  addition  of  N)  yielded  3.8  t/ha  herbage  dry 
itter,  containing  43  kg  N/ha,  of  which  4.1%  was 
rived  from  the  15-N-labeled  fertilizer.  Two  hun- 
ed  kg  unlabeled  N/ha  was  applied  to  the  maize 
op.  During  the  intercrop  period  the  nitrate  con- 
ntration  in  water  draining  from  the  bare  fallow 
simeters  reached  68  mg  N/L,  with  an  average  of 

mg  N/L.  With  the  catch  crop  there  was  a  rapid 
cline  from  41  mg  N/L  to  0.25  mg  N/L  at  the 
d  of  ryegrass  growth.  15-N-labeled  nitrate  was 
tected  in  the  first  drainage  water  collected  in 
tumn,  5  months  after  the  spring  application.  The 
antity  of  fertilizer-N  that  was  leached  during 
is  winter  period  was  greater  under  bare  fallow 
8.7%  of  applied  N)  than  when  a  catch  crop  was 
own  (7.1%).  With  the  ryegrass  catch  crop  incor- 
irated  at  the  time  of  seedbed  preparation  in 
ring,  the  subsequent  maize  grain-yield  was  low- 
ed by  an  average  of  13%.  Total  N-uptake  by  the 
iize  sown  following  bare  fallow  was  224  kg  N/ 
.compared  with  180  kg/ha  with  prior  incorpo- 
tion  of  ryegrass;  the  corresponding  values  for 


uptake  of  residual  labeled  N  were  3%  (bare  fallow) 
and  2%  (ryegrass)  of  the  initial  application.  (Au- 
thor's abstract) 
W90-07995 


MAINTENANCE  OF  COOLING  TOWERS  FOL- 
LOWING TWO  OUTBREAKS  OF  LEGION- 
NAIRES' DISEASE  IN  A  CITY. 

Newcastle  upon  Tyne  Univ.  (England).  Div.  of 

Community  Medicine. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08030 


LANDFILL  REUSE  STRATEGIES. 

New  York  State  Energy  Research  and  Develop- 
ment Authority,  Albany. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-08036 


CONTRIBUTION  OF  SILVER  CARP  (HY- 
POPHTALMICHTHYS  MOLITRIX)  TO  THE 
BIOLOGICAL  CONTROL  OF  NETOFA  RESER- 
VOIRS. 

Nessin    Water    Quality    Central    Lab.,    Nazareth 

(Israel). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08071 


PHOSPHORUS  EUTROPHICATION  RE- 
SEARCH IN  THE  LAKE  DISTRICT  OF  SOUTH 
WESTERN  FRIESLAND,  THE  NETHER- 
LANDS: PRELIMINARY  RESULTS  OF  ABIOT- 
IC STUDIES. 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 
kemeer  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08073 


PHOSPHORUS  DYNAMICS  FOLLOWING 
RESTORATION  MEASURES  IN  THE  LOOS- 
DRECHT  LAKES  (THE  NETHERLANDS). 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
L.  Van  Liere,  R.  D.  Gulati,  F.  G.  Wortelboer,  and 
E.  H.  R.  R.  Lammens. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  87-95,  Feb- 
ruary 28,  1990.  4  fig,  4  tab,  25  ref. 

Descriptors:  'Lake  restoration,  'Loosdrecht 
Lakes,  'Phosphorus,  'The  Netherlands, 
'Wastewater  pollution,  'Water  pollution  control, 
Chlorophyll  a,  Crustaceans,  Cycling  nutrients, 
Lake  Breukeleveen,  Lake  Loosdrecht,  Lake 
Vuntus,  Performance  evaluation,  Zooplankton. 

External  phosphorus  loads  to  three  shallow  lakes 
in  The  Netherlands  were  reduced  by  eliminating 
wastewater  discharge  and  by  dephosphorization  of 
the  supply  water.  Concentrations  of  total  P  and 
chlorophyll  a  were  reduced  significantly  during 
1980-1986  in  Lake  Breukeleveen,  but  not  in  Lake 
Vuntus  and  Lake  Loosdrecht.  In  1983-1986  the 
phosphorus  flow  through  several  trophic  levels 
was  determined.  Changes  over  these  years  were 
not  significant.  External  input  to  the  lakes  still 
contributes  substantially  to  the  phosphorus  input. 
Release  from  the  sediments  also  contributed  to  the 
cycling  of  the  phosphorus.  Excretion  by  large 
crustacean  zooplankters  was  important  in  phospho- 
rus recycling,  and  delivered  20-30%  of  the  daily 
phytoplankton  phosphorus  demand.  A  similar  con- 
tribution is  expected  from  fish.  Additional  meas- 
ures will  be  needed  to  achieve  accelerated  recov- 
ery of  these  lakes.  (Author's  abstract) 
W90-08074 


ZOOPLANKTON  STRUCTURE  IN  THE  LOOS- 
DRECHT LAKES  IN  RELATION  TO  TROPHIC 
STATUS  AND  RECENT  RESTORATION  MEAS- 
URES. 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
R.  D.  Gulati. 

Hydrobiologia  HYDRB8,  Vol.  191,  p  173-188, 
February  28,  1990.  9  fig,  5  tab,  46  ref. 

Descriptors:  'Lake  restoration,  'Limnology, 
•Loosdrecht  Lakes,  'Phosphorus  removal,  'The 
Netherlands,  'Zooplankton,  Crustacea,  Ecosys- 
tems, Fish,  Predation,  Rotifers,  Trophic  level. 
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A  5-yr  zooplankton  study  (1982-1986)  on  three 
shallow  and  highly  eutrophic  lakes  in  the  Loos- 
drecht area  (The  Netherlands)  did  not  reveal  any 
significant  changes  following  the  considerable  re- 
duction in  external  P-loading  (from  about  1.0  g  to 
0.3  g  P/sq  m/yr)  since  1984.  The  recent  annual 
fluctuations  in  the  rotifer  and  crustacean  densities 
are  within  the  range  of  those  found  before  the 
restoration  measures  became  operative.  A  decrease 
in  the  average  size  of  the  crustaceans  and  an  ab- 
sence of  large-bodied  forms  reflects  an  increased 
fish  predation  rather  than  a  change  in  the  quality 
or  the  quantity  of  their  sestonic  food  (<  150 
micrometer),  which  continues  to  be  dominated  by 
filamentous  cyanobacteria  and  Prochlorothrix  hol- 
landica,  a  prochlorophyte  recently  discovered  in 
these  lakes.  (Author's  abstract) 
W90-08083 


ASSESSMENT  OF  THE  IMPORTANCE  OF 
EMERGENT  AND  FLOATING-LEAVED  MA- 
CROPHYTES  TO  TROPHIC  STATUS  EN  THE 
LOOSDRECHT  LAKES  (THE  NETHER- 
LANDS). 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
Vijverhof  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-08090 


RESTORATION  BY  BIOMANTPULATION  IN  A 
SMALL  HYPERTROPHIC  LAKE:  FIRST- YEAR 
RESULTS. 

Water  Board  of  Utrecht  (Netherlands). 
E.  Van  Donk,  R.  D.  Gulati,  and  M.  P.  Grimm. 
Hydrobiologia   HYDRB8,   Vol.    191,   p   285-295, 
February  28,  1990.  8  fig,  3  tab,  35  ref. 

Descriptors:  'Fish  stocking,  'Lake  Zwemlust, 
'Lake  restoration,  'The  Netherlands,  Aquatic 
habitats,  Chlorophyll  a,  Crustacea,  Fish,  Hyper- 
trophic lakes,  Nitrogen,  Performance  evaluation, 
Phosphorus,  Phytoplankton,  Predation,  Transpar- 
ency. 

Biomanipulation  was  carried  out  to  improve  the 
water  quality  of  the  small  hypertrophic  Lake 
Zwemlust,  The  Netherlands  (1.5  ha,  mean  depth 
1.5  m).  In  March  1987  the  lake  was  drained  to 
facilitate  the  elimination  of  fish.  The  lake  was 
subsequently  restocked  with  1500  northern  pike 
fingerlings  (Esox  lucianus  L.)  and  a  low  density  of 
adult  rudd  (Scardinius  erythrophthalmus).  Stacks 
of  Salix  twigs,  roots  of  Nuphar  lutea,  and  plantlets 
of  Chara  globularis  were  installed  as  refuge  and 
spawning  grounds  for  the  pike  and  as  shelter  for 
zooplankton.  The  abundance  of  phytoplankton  in 
the  first  summer  (1987)  after  this  biomanipulation 
was  very  low,  and  consequently  accompanied  by 
increase  of  Secchi-disc  transparency  and  drastic 
decline  of  chlorophyll  a  concentration.  Submerged 
vegetation  remained  scarce,  with  only  5%  of  the 
bottom  covered  by  macrophytes  at  the  end  of  the 
season.  Zooplankters  became  more  abundant  and 
there  was  shift  from  rotifers  to  cladocerans,  com- 
prised mainly  of  Daphnia  and  Bosmina  species. 
The  offspring  of  the  stocked  rudd  were  present  in 
the  lake  from  the  end  of  August  1987;  only  19%  of 
the  stocked  pike  survived  the  first  year.  Grazing 
pressure  of  the  zooplankton  was  able  to  keep  chlo- 
rophyll a  concentrations  and  algal  abundance  at 
low  levels,  even  in  the  presence  of  very  high 
concentrations  of  inorganic  N  and  P.  The  total 
nutrient  level  increased  after  biomanipulation, 
probably  due  to  increased  release  from  the  sedi- 
ment by  bioturbation,  the  biomass  of  chironomids 
being  high.  (Author's  abstract) 
W90-08093 


OPERATION  OF  THE  KIS-BALATON  RESER- 
VOIR: EVALUATION  OF  NUTRIENT  REMOV- 
AL RATES. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

F.  Szilagyi,  L.  Somlyody,  and  L.  Koncsos. 
Hydrobiologia   HYDRB8,   Vol.    191,   p   297-306, 
February  28,  1990.  5  fig,  2  tab,  12  ref. 

Descriptors:  'Hungary,  'Lake  Balaton,  'Lake  res- 
toration, 'Nutrient  removal,  'Water  pollution  con- 
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trol,  Fish,  Hidveg  Reservoir,  Macrophytes,  Nitro- 
gen, Nutrients,  Performance  evaluation,  Phospho- 
rus, Phytoplankton,  Zala  River,  Zooplankton. 

As  one  of  the  major  measures  for  controlling  the 
man-made  eutrophication  of  Lake  Balaton  (Hunga- 
ry), the  Hidveg  Reservoir  (20  sq  km  surface  area) 
was  built  near  the  River  Zala,  draining  half  the 
watershed  of  the  lake,  and  representing  the  largest 
nutrient  source  for  the  lake.  The  reservoir,  as  the 
first  element  of  an  expected  total  system  of  70  sq 
km  surface  area  (Kis-Balaton  Control  System), 
started  to  operate  in  June  1985,  aiming  at  removing 
nutrients  primarily  through  sedimentation,  adsorp- 
tion, and  uptake  by  macrophytes.  Detailed  investi- 
gations with  the  operation  of  the  reservoir.  These 
cover  the  observation  of  upstream  and  down- 
stream nutrient  loads  and  the  water  quality  in  the 
reservoir,  the  study  of  major  phosphorus  removal 
processes,  and  the  analysis  of  the  N  cycle  and  of 
the  behavior  of  phytoplankton,  zooplankton,  fish, 
and  macrophytes.  The  nutrient  removal  efficien- 
cies of  the  reservoir  came  up  to  expectations.  The 
removal  rates  for  suspended  solids,  total-P,  soluble- 
reactive  P,  and  nitrate-N  exceeded  50%  in  the  first 
full  year  of  operation  (1986).  As  a  result  of  reser- 
voir operation,  nutrient  loads  in  the  western  basin 
of  Lake  Balaton  have  been  reduced  significantly. 
However,  the  improvement  in  water  quality  can  be 
expected  only  with  a  lag  time  due  to  the  internal  P 
load  of  the  basin.  (Author's  abstract) 
W90-08094 


REMEDIAL  TECHNOLOGIES  FOR  LEAKING 
UNDERGROUND  STORAGE  TANKS. 

Weston  (Roy  F.),  Inc.,  Concord,  CA. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.   1988. 

216p. 

Descriptors:  "Cleanup  operations,  *In  situ  treat- 
ment, 'Site  remediation,  'Underground  storage 
tanks,  'Water  pollution  treatment,  *Water  quality 
control,  Biodegradation,  Containment,  Economic 
aspects,  Feasibility  studies,  Groundwater  pollution, 
Isolation,  Land  disposal,  Leaching,  Soil  contamina- 
tion, Solidification,  Stabilization,  Volatilization. 

The  electric  utility  industry  owns  and  operates 
many  underground  and  aboveground  storage  tanks 
as  well  as  other  facilities  for  using,  storing,  or 
transferring  petroleum  products,  primarily  motor 
and  heating  fuels.  The  prevention,  detection,  and 
correction  of  leakage  of  these  products  from  un- 
derground storage  tanks  (UST)  has  gained  high 
priority  in  the  utility  industry  and  within  the  regu- 
latory agencies.  The  1984  amendments  to  the  Re- 
source Conservation  and  Recovery  Act  (RCRA) 
require  the  US  EPA  to  develop  new  Federal  regu- 
lations for  reducing  and  controlling  environmental 
damage  from  underground  storage  tank  leakage. 
This  report  presents  a  summary  description  and 
evaluation  of  13  remedial  methods  for  soil  and 
groundwater  cleanup:  in  situ  technologies— volatili- 
zation, biodegradation,  leaching  and  chemical  re- 
action, vitrification,  passive  remediation,  and  isola- 
tion/containment; and  non-in  situ  technologies- 
land  treatment,  thermal  treatment,  asphalt  incorpo- 
ration, solidification/stabilization,  groundwater  ex- 
traction and  treatment,  chemical  extraction,  and 
excavation.  The  information  in  this  report  is  orga- 
nized in  terms  of  four  major  considerations  in 
evaluating  the  relative  feasibility  of  each  method: 
technical  feasibility,  implementation  feasibility,  en- 
vironmental feasibility,  and  economic  feasibility. 
(Lantz-PTT) 
W90-08135 


MANAGING  INDUSTRIAL  HAZARDOUS 
WASTE:  A  PRACTICAL  HANDBOOK. 

G.  F.  Lindgren. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.   1989. 

389p. 

Descriptors:  'Hazardous  wastes,  'Industrial 
wastes,  'Regulations,  'Waste  disposal,  'Waste 
management,  Best  management  practices,  Federal 
jurisdiction,  Solid  wastes,  Water  pollution  preven- 
tion, Water  pollution  treatment. 

Industrial  waste  management  has  been  revolution- 
ized by  Subtitle  C  of  the  federal  Resource  Conser- 


vation and  Recovery  Act  of  1976  (RCRA),  as 
amended  by  the  Hazardous  and  Solid  Waste 
Amendments  of  1984  (HSWA).  With  these  regula- 
tions, EPA  provided  a  set  of  minimum  standards 
for  all  who  are  involved  in  hazardous  waste  man- 
agement-the  generator,  the  transporter,  and  the 
owner/operator  of  treatment,  storage,  or  disposal 
(TSD)  facilities.  The  purpose  of  this  book  is  to 
provide  those  responsible  for  waste  management  at 
manufacturing  firms  with:  (1)  a  framework  to  un- 
derstand the  complex  web  of  regulatory  require- 
ments; and  (2)  a  philosophy  to  guide  waste  man- 
agement decision  making  within  the  regulatory 
context.  Section  I  provides  an  overview  of  the 
hazardous  waste  management  system  and  outlines 
the  regulatory  definitions  of  solid  and  hazardous 
wastes.  The  three  determinations  necessary  for  po- 
tentially regulated  manufacturing  firms  are  de- 
scribed. These  determinations  are:  (1)  which 
wastes  are  at  the  facility;  (2)  whether  any  of  the 
wastes  are  hazardous  under  existing  regulatory 
definitions;  and  (3)  which  regulatory  requirements 
are  applicable,  given  the  quantities  of  hazardous 
waste  generated,  and  the  types  of  hazardous  waste 
management  activities  conducted  at  the  facility. 
Section  II  includes  an  in-depth  explanation  of  the 
federal  regulatory  standards  applicable  to  the  dif- 
ferent categories  of  hazardous  waste  generators. 
Areas  where  state  hazardous  waste  regulations 
may  differ  from  federal  requirements  are  identified. 
Section  III  presents  a  philosophical  basis  for  a 
corporate  compliance  program  and  then  provides 
guidance  and  describes  the  actions  and  paperwork 
necessary  for  such  a  program.  Key  factors  to  be 
considered  are  specified.  Section  IV  concludes 
with  some  practical  information.  Topics  including 
selecting  commercial  treatment/disposal  vendors, 
considerations  in  waste  sampling  and  analysis, 
dealing  with  regulatory  agency  officials  and  con- 
sultants, legal  liabilities,  and  examples  of  'best  man- 
agement practices.'  (Lantz-PTT) 
W90-08136 


INDUSTRIAL     WATER     POLLUTION     CON- 
TROL. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
ronmental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field   5D. 
W90-08137 


STORMWATER  DETENTION  FOR  DRAIN- 
AGE, WATER  QUALITY,  AND  CSO  MANAGE- 
MENT. 

Malmo  Water  and  Sewer  Works  (Sweden). 
Prentice-Hall,    Englewood    Cliffs,    New    Jersey. 
1990.  338p. 

Descriptors:  'Combined  sewer  overflows,  'Con- 
trolled storage,  'Storm  runoff,  'Storm  water, 
•Urban  runoff,  'Water  pollution  prevention, 
•Water  quality  control,  'Water  storage,  Computer 
models,  Detention  reservoirs,  Flow  regulators,  In- 
filtration, Inlets,  Model  studies,  Percolation, 
Ponds,  Precipitation,  Sewer  systems,  Storage  res- 
ervoirs, Tunnels,  Wastewater  treatment. 

Four  aspects  of  stormwater  control  are  covered: 
(1)  storage  facilities;  (2)  flow  regulation;  (3)  esti- 
mating storage  volumes;  and  (4)  stormwater  qual- 
ity enhancement.  The  term  storage  facilities  is  used 
to  describe  any  combination  or  arrangement  of 
detention  and  retention  facilities  in  a  combined 
sanitary-storm  sewer  system  or  a  separate  storm- 
water conveyance  system.  Storage  options  dis- 
cussed include  local  disposal  byu  infiltration  and 
percolation;  inlet  control  facilities;  open  ponds; 
concrete  basins;  storage  in  sewer  networks;  storage 
in  pipe  systems;  tunnel  storage;  storage  at  sewer 
treatment  plants,  including  the  use  of  stormwater 
to  equalize  the  flow  or  waste  load  to  the  plant. 
Flow  regulators  may  be  of  either  a  fixed  or  mova- 
ble type.  Three  special  flow  regulators  discussed 
are:  (1)  Steinscrew;  (2)  Hydrobrake;  and  (3)  Wir- 
beldrossel.  The  basic  principles  of  estimating  the 
required  storage  volumes  are  briefly  considered. 
Precipitation  data  needs.and  calculation  methods 
for  infiltration  and  percolation  facilities.and  for 
detention  facilities  are  discussed.  Several  computer 
models  for  estimating  storage  volumes  are  re- 
viewed. Stormwater  pollutants,  suspended  solids  in 
stormwater,  sedimentation,  and  the  design  of  water 


quality  basins  for  stormwater  are  discussed  as  par 
of  an  examination  of  the  emerging  technology  c 
using  stormwater  detention  for  the  removal  ( 
pollutants  found  in  separate  urban  stormwatt 
runoff.  (Lantz-PTT) 
W90-08138 


SUBSURFACE    AGRICULTURAL    DRATNAG 
IN  CALIFORNIA'S  SAN  JOAQUIN  VALLEY 

California  State  Dept.  of  Water  Resources,  Sacr: 

men  to. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08142 


DRINKING  WATER  AND  HEALTH.  VOLUM 
9:  SELECTED  ISSUES  IN  RISK  ASSESSMEN 

National  Research  Council,  Washington,  DC.  Sa 

Drinking  Water  Committee. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08158 


STANDARD  HANDBOOK  OF  ENVTRONMEr 
TAL  ENGINEERING. 

McGraw-Hill  Publishing  Co.,  New  York,  Ne 
York.  1990.  1282p.  Edited  by  Robert  A.  Corbii 

Descriptors:  'Environmental  engineering,  'Han 
books,  'Waste  management,  'Wastewater  tres 
ment,  'Water  pollution  control,  'Water  quali 
control,  Air  pollution,  Standards,  Wastewater  di 
posal,  Water  pollution  sources. 

For  some  time,  the  term  sanitary  engineering  w 
used  to  describe  the  practice  of  those  enginee 
who  designed  water  and  sewerage  systems  and  tl 
public  health  protection  works.  The  area  of  pra 
tice  then  expanded  when  society  recognized  th 
protection  of  the  air,  land,  and  water  environme 
is  necessary  for  all  living  things.  Today,  the  tei 
environmental  engineering  has  evolved  to  descri 
the  engineer's  increased  emphasis  on  the  bioloj 
cal,  chemical,  and  physical  reactions  in  the  a 
land,  and  water  environments  and  on  improv 
technology  for  reuse,  recycle,  and  recovery  mei 
ures.  Recently,  billions  of  public  and  private  d( 
lars  have  been  devoted  to  the  study,  design,  at 
construction  of  pollution  control  and  environme 
tal  protection  facilities.  The  Handbook  is  a  coi 
prehensive  manual  on  the  principle  and  practice 
environmental  engineering.  Chapters  are  provid 
on  the  most  significant  technical  aspects  of  ; 
quality  control,  water  supply,  wastewater  dispos 
and  solid  waste  management.  Also,  individi 
chapters  are  provided  in  stormwater  and  hazai 
ous  waste  management;  these  two  disciplines  are 
current  notoriety  and  will  become  even  more  i 
portant  in  the  years  ahead.  Emerging  technolog 
are  introduced  and  will  be  discussed  in  futi 
editions  when  there  is  a  more  developed  databi 
and  performance  record.  Similarly,  less  signifies 
and/or  specialized  technologies  are  discussed  oi 
briefly.  Additional  chapters  provide  insight  ir 
historic  and  fundamental  aspects  of  legislatk 
quality  standards,  and  environmental  assessme 
procedures,  which  broadly  define  objectives 
environmental  engineering  services.  (See  W! 
08178  thru  W90-08185)  (Lantz-PTT) 
W90-08177 


AW  AND  WATER  QUALITY  STANDARDS. 

PEER  Consultants,  Inc.,  Washington,  DC. 
L.  A.  Abron,  and  R.  A.  Corbitt. 
IN:  Standard  Handbook  of  Environmental  En 
neering.  McGraw-Hill  Publishing  Co.,  New  Yo 
New  York.  1990.  p  127-141,  12  tab,  12  ref. 

Descriptors:  'Clean  Water  Act,  'Legislate 
•Standards,  'Water  quality  control,  'Water  qual 
standards,  Air  pollution,  Federal  jurisdictii 
Public  health,  Regulations. 

Through  passage  of  the  Clean  Air  Act,  as  amei 
ed,  and  the  Clean  Water  Act,  as  amended,  the  > 
Congress  has  established  national  goals  for  air  a 
water  quality  to  protect  public  health  and  welfi 
and  has  required  the  use  of  quality  standards,  a 
criteria,  for  control  of  pollutants  in  the  enviri 
ment.  In  order  to  restore,  maintain,  and  imprc 
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luality  of  the  air  and  water  environment,  two 
Daches  for  setting  standards  have  been  used, 
approach  is  to  establish  environmental  or  am- 
levels,  such  as  air  quality  or  stream  water 
ty,  and  the  second  approach  has  been  to  estab- 
imits  on  discharges  to  the  environment.  Envi- 
lental  legislative  history  for  water  pollution 
•ol  contains  very  important  discussions  on  the 
if  standards.  There  are  two  ways  of  establish- 
lischarge  limitations:  (1)  set  emission  or  efflu- 
limitations  based  on  desired  air  quality  or 
m  quality;  or  (2)  apply  available  technology, 
dual  approach  will  eventually  satisfy  the  goals 
e  Clean  Air  and  Water  acts.  As  is  explained  in 
:hapter,  the  approach  in  the  Clean  Air  Act  is 
etermine  the  relationships  between  public 
h  and  welfare  and  air  quality  while  restoring, 
taming,  and  improving  the  quality  of  the  air 
onment.  The  approach  of  the  Clean  Water 
s  to  move  forward,  based  on  the  accomplish- 
s  that  have  been  made  and  knowledge  gained, 
:hieve  the  ultimate  goal  of  clean,  fishable, 
mable  waters  devoid  of  pollutants  and  toxi- 
.  (See  also  W90-08177)  (Lantz-PTT) 
08180 


JMWATER  MANAGEMENT. 

■ne  (F.X.)  Associates,  Inc.,  Lansdale,  PA. 
primary  bibliographic  entry  see  Field   5D. 
08183 


ARDOUS  WASTE. 

Buckley,  Schuh  and  Jernigan,  Inc.,  Atlanta, 

primary  bibliographic  entry  see  Field   5D. 
08184 


UNDWATER     CONTAMINATION     AND 
LUTION  IN  MICRONESIA. 

te  Anonyme  Francaise  d'Etudes,  de  Gestion, 

interprise,  Nanterre  (France). 

rimary  bibliographic  entry  see  Field  5B. 

08223 


ER  QUALITY  MANAGEMENT  IN  THE 
PREPARING  FOR  THE  FUTURE. 

rtment   of  Water   Affairs,    Pretoria   (South 

»)• 

in  der  Merwe,  and  D.  C.  Grobler. 

r  SA  WASADV,  Vol.   16,  No.   1,  p  49-53, 

ry  1990.  8  ref. 

iptors:  'Environmental  policy,  *Future  plan- 
*Water  pollution  control,  *Water  quality 
jement,  *Water  quality  standards,  Economic 
ts,  Hazardous  wastes,  Nonpoint  pollution 
5s,  Social  aspects,  South  Africa,  Uniform 
Water  pollution  prevention,  Water  quality 


niform  effluent  standard  approach  is  present- 
d  in  the  Republic  of  South  Africa  (RSA)  to 
)!  pollution  from  point  sources.  Water  quality 
:  RSA  is  gradually  deteriorating  and  social 
conomical  changes  taking  place  affect  water 
y  and  the  way  in  which  it  is  managed.  A  new 
ach,  which  combines  the  receiving  water 
y  objectives  and  pollution  prevention  ap- 
hes,  will  be  used  in  the  future  to  control 
ion  from  both  point  and  nonpoint  sources, 
xeiving  water  quality  objectives  approach  to 
)1  input  of  non-hazardous  pollutants  and  the 
ion  prevention  approach  to  control  input  of 
rous  or  hazardous  substances  to  the  water 
inment  will  be  used.  (Author's  abstract) 
)8231 


9  RESEARCH  ON  ALDICARB  MANAGE- 
r  PRACTICES  FOR  UPSTATE  NEW 
L 

York  State  Water  Resources  Research  Inst., 

Porter,  R.  J.  Wagenet,  R.  L.  Jones,  and  T.  E. 

lardt. 

snmental      Toxicology      and      Chemistry 

:DK,  Vol.  9,  No.  3,  p  279-287,  1990.  4  tab,  13 


Descriptors:  'Agricultural  chemicals,  •Aldicarb, 
'Carbamate  pesticides,  'Groundwater  pollution, 
•Water  pollution  control,  Biodegradation,  Field 
tests,  New  York,  Path  of  pollutants,  Pesticide  resi- 
dues, Potatoes,  Soil  pollution,  Test  wells,  Water 
pollution  sources. 

In  1979,  aldicarb  residues  were  detected  in  drink- 
ing water  wells  on  Long  Island.  The  need  to 
develop  aldicarb  management  practices  in  upstate 
New  York  potato  fields,  which  would  continue  the 
benefits  associated  with  the  pesticide  while  pro- 
tecting drinking  water  wells,  led  to  a  three-part 
research  program  conducted  in  1983:  samples  from 
57  wells  and  three  test  holes  were  collected  near 
potato  fields  in  six  counties;  aldicarb  residues  were 
monitored  in  water  from  a  tile-drained  field  near 
Willsboro;  and  a  study  of  aldicarb  residues  in  the 
unsaturated  zone  was  conducted  in  a  potato  field 
near  Phelps.  Results  show  that  aldicarb  residues 
from  applications  made  in  June  degrade  with  a 
half-life  of  about  one  month  in  surface  soils.  The 
persistence  and  transport  of  aldicarb  residues  from 
these  later  applications  is  shown  to  be  less  com- 
pared to  the  usual  previous  practice  of  applying 
aldicarb  at  planting.  The  potable  well  sampling 
indicated  that  where  applications  are  made  at  the 
usual  planting  time  in  midspring,  aldicarb  residues 
may  appear  in  drinking  water  wells  located  very 
near  the  treated  fields.  The  results  of  this  and  other 
related  studies  confirm  the  soundness  of  later  appli- 
cations of  aldicarb  when  the  soils  are  warmer  and 
when  there  is  less  soil  water  percolation.  This 
practice  is  embodied  in  the  current  North  Eastern 
regulations,  which  require  application  of  aldicarb 
at  plant  emergence  and  prohibit  applications 
within  150  m  of  drinking  water  wells.  (Author's 
abstract) 
W90-08241 


CHARACTERIZATION  OF  THE  REDUCING 
PROPERTIES  OF  ANAEROBIC  SEDIMENT 
SLURRIES  USING  REDOX  INDICATORS. 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08242 


RISK  EQUIVALENT  SEASONAL  DISCHARGE 
PROGRAMS  FOR  MULTIDISCHARGER 
STREAMS. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

B.  J.  Lence,  J.  W.  Eheart,  and  E.  D.  Brill. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  2,  p  170- 
186,  March/April  1990.  4  fig,  2  tab,  18  ref. 

Descriptors:  *Flow  rates,  *River  basins,  'Seasonal 
variation,  'Wastewater  disposal,  'Water  pollution 
control,  'Water  quality  management,  Biochemical 
oxygen  demand,  Effluents,  Multidischarger 
streams. 

Water  quality  management  programs  that  allow 
different  waste  discharge  rates  during  different  sea- 
sons of  the  year  are  an  innovative  approach  for 
reducing  the  cost  of  waste  treatment.  An  approach 
for  designing  such  seasonal  waste  discharge  pro- 
grams in  river  basins  with  several  different  dis- 
chargers was  presented.  This  approach  was  illus- 
trated for  the  control  of  biochemical  oxygen 
demand  (BOD).  The  risk  of  water  quality  violation 
was  defined  as  the  probability  of  incurring  one  or 
more  water  quality  violations  in  any  given  year, 
and  the  seasonal  waste  effluent  rates  of  the  dis- 
chargers were  designed  to  maintain  a  specified 
level  of  risk  while  minimizing  the  total  waste  treat- 
ment effort  of  the  dischargers.  Two  seasonal  waste 
discharge  programs  were  proposed  as  surrogates 
for  minimizing  waste  treatment  effort,  the  mini- 
mum average  uniform  treatment  program  and  the 
maximum  total  discharge  program.  Simulations  of 
these  programs  suggest  that  either  seasonal  dis- 
charge program  would  significantly  reduce  waste 
treatment  costs  relative  to  a  nonseasonal  program. 
Furthermore,  comparison  of  costs  of  seasonal 
waste  discharge  programs  indicates  that  for  the 
example  river  basin,  a  seasonal  uniform  treatment 
program  may  be  implemented  that  is  potentially 
more  acceptable  to  the  dischargers  and  is  less 
costly  than  a  seasonal  maximum  total  discharge 
program.  (Author's  abstract) 


W90-08273 


PRINCIPLES  AND  PROBLEMS  OF  ENVIRON- 
MENTAL POLLUTION  OF  GROUNDWATER 
RESOURCES  WITH  CASE  EXAMPLES  FROM 
DEVELOPING  COUNTRIES. 

Anambra  State  Univ.  of  Technology,  Enugu  (Ni- 
geria). Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08298 


INFLUENCE  OF  LIME  AND  BIOLOGICAL  AC- 
TIVITY ON  SEDIMENT  PH,  REDOX  AND 
PHOSPHOROUS  DYNAMICS. 

Bergen  Univ.  (Norway).  Zoological  Museum. 
T.  Smayda. 

Hydrobiologia  HYDRB8,  Vol.  192,  No.  2/3,  p 
191-203,  March  15,  1990.  5  fig,  44  ref. 

Descriptors:  'Acid  rain,  'Ecological  effects,  'Hy- 
drogen ion  concentration,  'Lake  restoration, 
•Lime,  'Water  pollution  treatment,  Chemical 
interactions,  Lake  Hovvatn,  Lake  sediments,  Oxi- 
dation-reduction potential,  Phosphorus. 

The  addition  of  powdered  limestone  to  intact  sedi- 
ment cores  from  oligotrophic,  acid  Lake  Hovvatn 
caused  pH  to  increase,  redox  potential  to  drop,  and 
permitted  net  precipitation  of  phosphorous  (P) 
from  the  water  column.  Significant  pH  increase 
was  found  to  a  sediment  depth  of  6  cm  and  a 
maximum  increase  in  pH  from  4.9  to  6.5  was  found 
at  a  depth  of  0.5  cm  when  dosed  with  36  g/sq  m  of 
lime.  This  pH  increase  creates  important  changes 
in  sediment  equilibrium  chemistry  and  enhances 
habitat  suitability.  In  the  case  of  Hovvatn,  howev- 
er, sediments  would  consume  only  5  kg  of  the  91 
tons  of  applied  limestone.  Superficial  sediments 
remained  oxidized,  but  below  0.5  cm,  redox  poten- 
tial in  limed  sediment  declined  significantly  more 
than  in  unlimed  sediments,  with  a  maximum  differ- 
ence of  102  millivolts  versus  -66  millivolts  at  a 
depth  of  6  cm  in  unlimed  and  limed  cores.  Abiotic 
reactions  account  for  82  -f/-54%  of  this  reduction 
and  the  remainder  is  due  to  the  oxidation  of  organ- 
ic matter  by  bacteria.  Precipitation  of  CaS04,  re- 
duction of  the  sediments  by  organic  compounds  at 
elevated  pH  and  inhibition  of  the  downward  diffu- 
sion of  02  by  the  limestone  powder  are  potential 
abiotic  mechanisms  which  could  drive  redox  po- 
tential down.  Enhanced  P  release  was  not  found  at 
lowered  redox  potential,  and  supernatent  total 
phosphorous  concentrations  dropped  from  11.7  to 
4.4  microgm/L.  More  P  was  swept  from  solution 
in  cores  which  received  larger  lime  doses.  The 
presence  of  chironomids  caused  sediment  pH  to 
increase  by  as  much  as  1.2  pH  units,  presumably 
due  to  NH4  release,  reduced  sediment  redox  po- 
tential by  as  much  as  171  millivolts  and  facilitated 
total  phosphorous  release  during  the  first  17  d  of 
core  incubation.  Field  measurements  of  vertical 
distributions  of  sediment  pH  and  redox  potential 
before  and  after  the  liming  of  Hovvatn  corroborat- 
ed laboratory  findings.  (Author's  abstract) 
W90-08312 


FACTORS  INFLUENCING  PHOSPHATE  EX- 
CHANGE ACROSS  THE  SEDIMENT-WATER 
INTERFACE  OF  EUTROPHIC  RESERVOIRS. 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy- 

C.  J.  Redshaw,  C.  F.  Mason,  C.  R.  Hayes,  and  R. 

D.  Roberts. 

Hydrobiologia  HYDRB8,  Vol.  192,  No.  2/3,  p 
233-245,   March    15,    1990.   7  fig,  4  tab,   33   ref. 

Descriptors:  'F.utrophic  lakes,  'Eutrophication, 
•Lake  restoration,  'Phosphates,  'Reservoirs, 
•Sediment-water  interfaces,  Adsorption,  Ardleigh 
Reservoir,  Dissolved  oxygen,  England,  Hydrogen 
ion  concentration,  Phosphorus,  Temperature, 
Water  quality. 

The  results  of  a  survey  of  the  sediment  chemistry 
of  7  East  Anglian  reservoirs  are  presented  as  part 
of  a  regional  study  on  the  assessment  and  control 
of  eutrophication.  The  influence  of  water  quality 
(dissolved  oxygen,  pH,  temperature)  on  phosphate 
(P04)  adsorption  by  sediment  from  hypertrophic 
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Ardleigh  Reservoir  is  also  examined.  Extractable 
phosphate-P  (extr.-P)  varied  between  92  and  383 
mgAg  dry  matter.  Extractable  P  varied  between 
5.3  and  16.6%  of  the  total  phosphate-P  (Tot.P) 
content  and  increased  with  the  concentration  of 
dissolved  reactive  phosphate-P  in  the  overlying 
water  column.  Organically  complexed  iron  (organ- 
ic Fe)  was  the  determinand  which  correlated  most 
closely  with  phosphate  adsorption  capacity,  PAC 
(r  =  0.8).  Organic  Fe  was  also  related  inversely  to 
Extr.  P.  The  rate  and  extent  of  P04  adsorption  by 
Ardleigh  Reservoir  sediment  increased  with  the 
initial  concentration  of  dissolved  reactive  phos- 
phate-P and  adsorption  equilibria  were  reached 
after  24  h.  The  equilibrium  dissolved  reactive 
phosphate-P  concentration  was  0.7  mg  P/L  under 
aerobic  conditions  indicative  of  a  high  potential  for 
P04  exchange.  The  rate  and  extent  of  P04  adsorp- 
tion was  greater  at  7  C  than  at  22  C.  P04  adsorp- 
tion increased  markedly  with  dissolved  oxygen 
status.  Ardleigh  sediment  exhibited  a  marked  buf- 
fering capacity  to  a  change  in  pH;  however,  P04 
adsorption  was  greatest  at  an  equilibrium  pH  of  5.6 
and  decreased  progressively  either  side  of  this  pH 
value.  (Author's  abstract) 
W90-08316 


MONITORING  SYSTEMS  FOR  WATER  QUAL- 
ITY. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
R.  C.  Ward,  and  J.  C.  Loftis. 
CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  19,  No.  2,  p  101-118,  1989.  3  fig, 
54  ref. 

Descriptors:  'Automation,  'Information  systems, 
•Monitoring,  'Water  pollution  control,  'Water 
quality  management,  Design  criteria,  Literature 
review,  Network  design,  Sampling,  Statistical 
methods,  Water  quality  control. 

The  information  needs  of  water  quality  manage- 
ment programs  of  today  are  often  being  placed  on 
monitoring  systems  designed  and  implemented 
years  ago  for  water  pollution  control  programs. 
Water  quality  monitoring  system  design  can  be 
placed  in  a  framework  that  permits  a  more  orga- 
nized and  systematic  approach  to  the  tasks  in- 
volved, wherein  emphasis  is  placed  on  the  need  to 
specify  the  information  sought  along  with  identify- 
ing appropriate  statistical  methodologies.  The  need 
to  routinely  report  information  is  necessary  as  a 
means  to  insure  that  the  information  expectations 
are  met.  Consistent  day-to-day  operating  proce- 
dures are  required  to  insure  that  the  data  represent 
water  quality  variability  rather  than  sampling  vari- 
ability. Whenever  a  'framework'  for  design  is  pre- 
sented, there  is  a  tendency  to  conclude  that  the 
design  of  such  systems  has  reached  a  point  where 
everything  can  be  specified  concretely.  The  need 
exists  to  approach  monitoring  system  design  sys- 
tematically and  yet  maintain  flexibility  in  design  as 
well  as  implementation.  The  framework  presents 
the  tasks  required  in  one  overall  view.  Hopefully, 
this  attempt  to  quantify  and  organize  the  design 
process  will  generate  a  dialog  that  should  improve 
future  efforts  to  design  and  operate  water  quality 
monitoring  systems.  (Fish-PTT) 
W90-08320 


AUTOMATED  CALIBRATION  AND  USE  OF 
STREAM-QUALITY  SIMULATION  MODEL. 

CH2M  Hill,  Inc.,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08341 


HYDRAULIC  DESIGN  OF  WINTER  LAKE 
AERATION  SYSTEM. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

C.  R.  Ellis,  and  H.  G.  Stefan. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.    116,  No.  2,  p  376-393,  March/ 

April  1990.  12  fig,  1  tab,  28  ref. 

Descriptors:  'Aeration,  'Environmental  engineer- 
ing, 'Eutrophic  lakes,  'Hydraulic  design,  'Lake 
restoration,  'Oxygenation,  Diffusers,  Fish  conser- 
vation, Fishkill,  Ice  cover,  Oxygen  demand,  Ther- 
mal stratification,  Thermocline. 


Shallow,  eutrophic  lakes  in  the  upper  Midwest  of 
the  United  States  are  subject  to  fish  mortality  due 
to  oxygen  depletion  under  ice  (winterkill).  Current 
practices  employed  to  prevent  this  phenomenon 
typically  create  an  area  of  open  water,  which  poses 
a  hazard  to  winter  lake  users.  An  aeration  system 
has  been  designed  and  hydraulically  modeled  that: 
(1)  will  maintain  oxygen  concentrations  adequate 
for  fish  survival  while  minimizing  oxygen  con- 
sumption; and  (2)  will  not  destroy  or  weaken  the 
ice  cover.  This  system  consists  of  back-to-back 
manifolds,  each  incorporating  a  flow  diffuser,  that 
withdraw  water  from  a  layer  within  the  naturally- 
occurring  winter  thermocline  and  return  it  after 
aeration  to  this  same  layer.  This  is  done  at  very 
low  velocity  with  a  minimum  of  vertical  entrap- 
ment or  mixing.  Between  withdrawal  and  reinser- 
tion, the  water  is  aerated  by  conventional  means, 
e.g.,  free  overfall  or  cascading  aeration.  Since  a 
stable  density  stratification  is  maintained,  warm 
water  from  the  bottom  is  prevented  from  moving 
to  the  surface  where  ice  melting  would  occur,  and 
oxygenated  water  is  separated  from  the  sediment 
where  most  of  the  winter  oxygen  demand  resides. 
(Author's  abstract) 
W90-08350 


EFFECTS  OF  DECREASING  HEAVY  METAL 
CONCENTRATIONS  ON  THE  BIOTA  OF 
BUTTLE  LAKE,  VANCOUVER  ISLAND,  BRIT- 
ISH COLUMBIA. 

Ministry  of  Environment,  Nanaimo  (British  Co- 
lumbia). Waste  Management  Branch. 
J.  Deniseger,  L.  J.  Enckson,  A.  Austin,  M.  Roch, 
and  M.  J.  R.  Clark. 

Water  Research  WATRAG,  Vol.  24,  No.  4,  p  403- 
416,  April  1990.  10  fig,  1  tab,  29  ref. 

Descriptors:  'Bioaccumulation,  'Canada,  'Heavy 
metals,  'Lake  restoration,  'Lakes,  'Mine  wastes, 
'Pollutant  load,  'Water  pollution  control,  'Water 
pollution  effects,  Bioindicators,  Buttle  Lake,  Char, 
Data  acquisition,  Phytoplankton,  Salmon,  Species 
diversity,  Trout,  Zooplankton. 

Since  1966,  a  copper-lead-zinc  mine  operated  by 
Westmin  Resources  Limited  has  been  a  source  of 
heavy  metal  input  into  Buttle  Lake,  British  Colum- 
bia. Metal  levels  increased  in  the  lake,  peaking  in 
1980/1981;  thereafter,  improved  treatment  and  col- 
lection systems  at  the  mine  site  have  resulted  in 
steadily  decreasing  metal  levels  throughout  the 
lake  system.  The  increase  in  metal  concentrations 
in  the  lake  water  was  accompanied  by  increased 
metal  concentrations  in  salmonid  muscle  and  liver 
tissues,  by  elevated  levels  of  hepatic  metallothion- 
ein  and  by  declines  in  both  species  diversity  and 
population  for  phytoplankton,  periphyton  and  zoo- 
plankton.  However,  recovery  of  the  biota  of  Buttle 
Lake  with  a  decrease  in  metal  concentrations  has 
not  followed  a  simple  reversal  of  the  earlier  trends. 
While  metal  levels  in  rainbow  trout  muscle  tissue 
have  improved  significantly,  copper  and  cadmium 
liver  tissue  levels  remain  significantly  higher  than 
for  the  control  lakes.  Hepatic  metallothionein 
levels  in  rainbow  trout  have  declined  steadily  from 
a  maximum  of  269  plus  or  minus  23  nmol/g  in  1981 
to  a  low  of  64  plus  or  minus  22  nmol/g  in  1985, 
which  is  similar  to  a  control  lake.  Interspecies 
comparison  of  muscle  and  liver  tissue  levels  both 
for  Buttle  Lake  and  for  uncontaminated  British 
Columbia  lakes  found  that  rainbow  trout,  cutthroat 
trout,  and  Dolly  Varden  char  respond  differently 
to  metals  in  the  environment.  It  is  apparent  that 
trends  in  rainbow  trout  data  should  not  be  general- 
ized to  include  all  three  groups.  As  metal  concen- 
trations decreased,  the  phytoplankton  community 
began  to  change  so  that  beginning  in  1983  and 
continuing  well  into  1985,  a  continuous  phyto- 
plankton bloom  consisting  of  a  viral  monoculture 
of  Rhizosolenia  eriensis  was  present  throughout 
the  lake.  Accompanying  the  bloom  was  a  scarcity 
of  zooplankton.  However,  as  levels  of  R.  eriensis 
peaked  in  1985,  zooplankton  and  phytoplankton 
diversity  and  species  number  are  improving  as 
previously  dominant  species  begin  to  reappear. 
(Author's  abstract) 
W90-08381 


WHOLE-LAKE  AND  NEARSHORE  WATER 
CHEMISTRY  IN  BOWLAND  LAKE,  BEFORE 
AND  AFTER  TREATMENT  WITH  CAC03. 


B.A.R.  Environmental,  Guelph  (Ontario). 
L.  A.  Molot,  P.  J.  Dillon,  and  G.  M.  Booth. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  2,  p  412-421,  Febru- 
ary 1990.  7  fig,  4  tab,  52  ref. 

Descriptors:  'Acid  rain,  'Acidic  water,  'Bowland 
Lake,  'Calcium  carbonate,  'Lake  restoration, 
•Neutralization,  'Water  chemistry,  'Water  qual- 
ity, Alkalinity,  Aluminum,  Calcite,  Canada,  Dis- 
solved organic  carbon,  Groundwater  recharge, 
Hydrogen  ion  concentration,  Lake  management. 
Manganese,  Oligotrophic  lakes,  Ontario,  Runoff, 
Snowmelt,  Surface-groundwater  relations,  Trans- 
parency. 

After  neutralization  of  Bowland  Lake,  a  clear  oli- 
gotrophic acidified  lake,  with  CaC03,  in  August 
1983,  the  whole-lake  pH  and  alkalinity  increased 
from  4.9  and  -6  microequivalents/L  to  6.7  and  89 
microequivalents/L,  respectively.  Total  whole- 
lake  Al  decreased  gradually  from  130  to  30  micro- 
grams/L,  Mn  decreased  from  80  to  28  micro- 
grams/L  and  the  lake  became  less  transparent  as 
dissolved  organic  carbon  increased  and  Secchi 
depth  decreased.  Metals  other  than  Al  and  M« 
remained  low  and  did  not  respond  to  neutraliza- 
tion. Between  August  1983  and  March  1986,  aboul 
40%  of  the  added  alkalinity  of  Bowland  Lake  was 
lost.  Decreases  of  whole-lake  pH  following  snow 
melt  occurred  prior  to  but  not  after  neutralization 
Neutralization  of  lake  water  did  not  prevent  acidk 
melt  water  from  forming  a  distinctive  acidic  zom 
<  1  m  thick  beneath  the  ice.  The  melt  layer  wai 
more  acidic  than  lake  water,  it  was  colder  ant 
therefore  less  dense,  it  usually  contained  higher  Al 
and  it  was  dilute  with  lower  conductivity  and  Ca 
Intra-site  variation  was  probably  due  to  variabli 
volumes  of  melt  water  received.  A  snowmel 
model  based  on  daily  air  temperature  and  precipi 
tation  predicted  intermittent  recharge  of  ground 
water  reservoirs  during  snowmelt.  Howevei 
runoff  was  continually  observed  nearshore  unde 
ice  suggesting  that  groundwater  reservoirs  contin 
ued  to  discharge  after  recharge  ended  or  that  th 
residence  time  of  melt  waters  in  the  littoral  zon 
was  relatively  long.  (Author's  abstract) 
W90-08439 


RESPONSE  OF  PHYTOPLANKTON  H 
ACIDIC  LAKES  IN  ONTARIO  TO  WHOLE 
LAKE  NEUTRALIZATION. 

B.A.R.  Environmental,  Guelph  (Ontario). 
L.  A.  Molot,  L.  Heintsch,  and  K.  H.  Nicholls. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sc 
ences  CJFSDX,  Vol.  47,  No.  2,  p  422-431,  Febn 
ary  1990.  4  fig,  8  tab,  41  ref. 

Descriptors:  'Acid  lakes,  'Acid  rain,  'Ecologici 
effects,  'Fish  stocking,  'Lake  management,  'Lai 
restoration,  'Neutralization,  'Phytoplanktoi 
•Trout,  Algae,  Bowland  Lake,  Canada,  Chlor< 
phyll  a,  Cyanophyta,  Ecosystems,  Limnolog; 
Miskokway  Lake,  Ontario,  Population  dynamic 
Species  diversity,  Trout  Lake. 

Changes  in  phytoplankton  community  compositic 
were  examined  in  two  acidic  lakes  in  Ontari 
Bowland  and  Trout  Lakes,  to  determine  whethi 
neutralization  (and  subsequent  stocking  with  lal 
trout  (Salvelinus  namaycush)  in  the  case  of  Bov 
land  Lake)  would  reverse  acidic  characteristic 
Miskokway  Lake  was  monitored  as  an  untreatt 
reference  lake.  Analysis  of  community  percental 
similarity  showed  that  year-to-year  variability 
phytoplankton  community  structure  would  hai 
been  low  in  the  absence  of  neutralization.  Whi 
changes  in  phytoplankton  biovolumes  or  chlor 
phyll  a  concentrations  after  neutralization  were  n 
significant,  there  were  several  taxonomic  chang< 
the  shift  in  the  Bowland  Lake  phytoplankton  coi 
munity  away  from  dominance  by  the  cyanophyl 
Rhabdoderma,  and  the  dominance  of  the  pymn 
siophyte  Chrysochromulina  breviturrita  in  tl 
Bowland  Lake  phytoplankton  community  in  19: 
2  years  after  neutralization.  It  is  likely  that  tl 
major  phytoplankton  taxonomic  changes  we 
direct  responses  to  chemical  changes.  These  resu 
suggest  that  structural  changes  (taxonomic)  mar 
tained  stability  of  the  phytoplankton  commumti 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


under  chemical  stress  (in  terms  of  standing  crop). 

(Author's  abstract) 

W9O-0844O 


EFFECTS  OF  NEUTRALIZATION  AND  EARLY 
REACIDIFICATION  ON  FILAMENTOUS 
ALGAE  AND  MACROPHYTES  IN  BOWLAND 
LAKE. 

Ontario  Ministry  of  the  Environment,  Rexdale. 
Aquatic  Biology  Section. 

M.  B.  Jackson,  E.  M.  Vandermeer,  N.  Lester,  J.  A. 
Booth,  and  L.  Molot. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  2,  p  432-439,  Febru- 
ary 1990.  2  fig,  2  tab,  44  ref. 

Descriptors:  *Acid  lakes,  'Acid  rain,  •Acidifica- 
tion, *Algal  growth,  *Bowland  Lake,  'Hydrogen 
ion  concentration,  'Lake  management,  *Lake  res- 
toration, *Macrophytes,  'Neutralization,  'Reco- 
lonization,  Algae,  Alkalinity,  Canada,  Limnology, 
Ontario,  Population  dynamics,  Species  diversity, 
Transparency. 

Within  one  year  of  neutralizing  Bowland  Lake  (pH 
4.8-5.5  increased  to  6.3-6.7),  previously  extensive 
growths  of  filamentous  algae  (Mougeotia  and  Zy- 
gogonium,  >  10  and  100%  shoreline  coverage 
were  essentially  eliminated  (<1%  shoreline  cover- 
age). Reacidification  in  the  second  year  (pH  5.7- 
6.7)  was  accompanied  by  increased  submerged  epi- 
lithic  and  epiphytic  growths  of  predominantly  Zy- 
gogomum,  often  to  preliming  coverage.  As  found 
in  other  studies,  pH  >  or  =  6.0  appears  to  repre- 
sent a  threshold  relative  to  the  predominance  of 
certain  filamentous  algae  in  softwater  lakes.  The 
short  time  between  the  change  in  acidity  and  the 
disappearance  and  reappearance  of  the  filamentous 
algae  suggests  that  they  may  be  important  biologi- 
cal indicators  or  predictors  of  acidification  and  its 
reversal.  The  changes  in  pH  and  alkalinity  follow- 
ing neutralization  did  not  substantially  affect  the 
macrophyte  community  in  Bowland  Lake.  Macro- 
phytes  were  restricted  primarily  to  littoral  areas  < 
3  m  in  depth,  despite  excellent  water  transparency 
both  before  (SD  =  8.0  m,  1982)  and  after  neutraliza- 
tion (SD=  4.5,  1985).  Two  uncommon  species 
observed  prior  to  neutralization  (Eleocharis  par- 
vula  and  E.  acicularis)  were  not  observed  after- 
wards, while  two  new  and  uncommon  species  (Ni- 
tella  sp.  and  Brasenea  schreberi)  were.  (Author's 
abstract) 
W90-08441 


CHANGES  IN  THE  ZOOBENTHOS  COMMU- 
NITY OF  ACIDIFIED  BOWLAND  LAKE 
AFTER  WHOLE-LAKE  NEUTRALIZATION 
AND  LAKE  TROUT  (SALVELTNUS  NAMAY- 
CUSH)  RETNTRODUCTION. 
Ontario  Ministry  of  the  Environment,  Sudbury. 
W.  Keller,  L.  A.  Molot,  R.  W.  Griffiths,  and  N.  D. 
Yan. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  2,  p  440-445,  Febru- 
ary 1990.  2  fig,  2  tab,  27  ref. 

Descriptors:  *Acid  lakes,  *Acid  rain,  *Bowland 
Lake,  *Fish  stocking,  *Lake  fisheries,  *Lake  man- 
agement, *Lake  restoration,  'Neutralization,  'Re- 
colonization,  'Trout,  Benthic  fauna,  Canada,  Hy- 
drogen ion  concentration,  Invertebrates,  Oligo- 
chaetes,  Ontario,  Population  density,  Species  di- 
versity. 

The  zoobenthos  of  Bowland  Lake  is  described 
prior  to,  and  for  2  yr  after,  neutralization  of  the 
lake  from  pH  4.9  to  >6.0,  and  reintroduction  of 
lake  trout  (Salvelinus  namaycush).  Observed 
changes  in  the  total  abundance,  biomass,  and  size 
structure  of  shallow  and  profundal  zoobenthos  as- 
semblages were  attributable  to  changes  in  the  fish 
community,  not  to  improvements  in  water  quality. 
A  shift  toward  increased  importance  of  oligo- 
chaetes,  more  representative  of  nonacidic  condi- 
tions, occurred.  However,  many  common,  acid- 
sensitive  taxa  of  zoobenthos  which  were  absent 
prior  to  neutralization  had  not  appeared  within  2 
yr  after  treatment,  indicating  insufficient  time  for 
recolonization.  (Author's  abstract) 
W90-08442 


SURVIVAL,  GROWTH,  AND  REPRODUCTION 
OF  LAKE  TROUT  (SALVELINUS  NAMAY- 
CUSH) AND  YELLOW  PERCH  (PERCA 
FLAVESCENS)  AFTER  NEUTRALIZATION  OF 
AN  ACIDIC  LAKE  NEAR  SUDBURY,  ONTAR- 
IO. 

Ontario  Ministry  of  Natural  Resources,  Toronto. 
Fisheries  Branch. 

J.  M.  Gunn,  J.  G.  Hamilton,  G.  M.  Booth,  C.  D. 
Wren,  and  G.  L.  Beggs. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  2,  p  446-453,  Febru- 
ary 1990.  8  fig,  3  tab,  35  ref. 

Descriptors:  'Acid  lakes,  'Acid  rain,  'Lake  fisher- 
ies, 'Lake  restoration,  'Neutralization,  'Perch, 
•Recolonization,  'Trout,  Bowland  Lake,  Calcite, 
Canada,  Fish  growth,  Fish  stocking,  Hydrogen  ion 
concentration,  Lake  management,  Mortality,  On- 
tario, Population  dynamics. 

Bowland  Lake,  an  acidified  lake  (pH  4.8-5.2),  was 
treated  with  calcite  (CaC03)  in  1983.  Neutraliza- 
tion allowed  for  successful  reproduction  by  re- 
introduced lake  trout  (Salvelinus  namaycush). 
Mortality  of  lake  trout  embryos  and  juveniles  in 
field  toxicity  tests  decreased  from  52-99%  preneu- 
tralization  to  0-30%  postneutralization.  The  resi- 
dent yellow  perch  (Perca  flavescens)  appeared  un- 
affected by  the  chemical  treatment.  Both  interspe- 
cific and  intraspecific  competition  were  evident  in 
the  growth  and  body  condition  of  perch  and 
stocked  lake  trout  in  the  years  after  neutralization. 
Springtime  acid  episodes  continued  to  occur  in  the 
nearshore  areas  after  the  lake  was  neutralized,  but 
no  adverse  effects  on  fish  species  were  detected. 
(Author's  abstract) 
W90-08443 


LTMNOLOGICAL  CRITERIA  FOR  THE  REHA- 
BILITATION OF  A  COASTAL  MARSH.  THE 
ALBUFERA  OF  MAJORCA,  BALEARIC  IS- 
LANDS. 

Universitat  de  les  Illes  Balears,  Palma  de  Mallorca 
(Spain).  Dept.  de  Biologia  y  Ciencias  de  Salud. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-08446 


CLEANING  THE  RTVER  GANGA:  RHETORIC 
AND  REALITY. 

Cambridge  Univ.  (England).  Faculty  of  Social  and 

Political  Science. 

S.  Ahmed. 

AMBIO  AMBOCX,  Vol.  19,  No.  1,  p  42-45,  1989. 

2  fig,  17  ref. 

Descriptors:  'Ganges  River,  'India,  'Wastewater 
management,  'Water  pollution  control,  'Water 
quality  control,  Management  planning,  Pollutant 
identification,  Public  participation,  Waste  disposal. 

In  India  nearly  70%  of  the  available  water  is 
polluted  and  waterborne  diseases  such  as  cholera 
and  typhoid  account  for  80%  of  all  health  prob- 
lems in  early  1985,  the  Indian  government 
launched  the  Ganga  Action  Plan  (GAP),  its  first 
major  attempt  to  systematically  control  and  moni- 
tor the  pollution  of  this  significant  river.  The 
Ganga  drains  26%  of  the  country's  land  area  and 
carries  a  quarter  of  its  total  water  resources.  The 
total  catchment  area  covers  eight  states,  account- 
ing for  almost  43%  of  the  irrigated  area  of  India. 
In  addition  to  its  importance  in  physical  and  eco- 
nomic terms,  the  River  Ganga  is  of  immense  reli- 
gious and  symbolic  value  to  the  millions  of  Hindus 
who  bathe  in  it  and  use  its  water  for  ritual  and 
drinking  purposes,  and  who  ultimately  choose  it  as 
the  receptacle  for  their  ashes,  partially  cremated, 
or  unburnt  bodies.  Over  the  years,  population 
growth,  urbanization,  agricultural  practices,  and 
industrialization,  coupled  with  the  lack  of  efficient 
or  adequate  sewage  treatment  and  waste  disposal 
systems  have  all  contributed  to  the  contamination 
of  the  Ganga  making  its  untreated  waters  extreme- 
ly dangerous  for  direct  use.  The  aim  of  GAP  is  to 
install  or  renovate  sewage-pumping  stations  and 
treatment  plants,  provide  low-cost  sanitation  facili- 
ties, and  establish  sewerage  networks  where  neces- 
sary. Experts  maintain  that  preventing  urban 
sewage  from  flowing  directly  into  the  Ganga 
would  cut  pollution  levels  by  75%.  While  work 


has  begun  on  some  of  these  schemes,  the  majority 
have  been  delayed  due  to  bureaucratic  red-tape 
and  the  constant  switching  of  tenders  from  foreign 
companies  to  local  ones.  While  it  may  be  possible 
to  prevent  pollution  (through  the  application  of 
technology  or  controls)  it  is  difficult  to  alter  the 
attitude  and  consciousness  of  the  people  in  regard 
to  their  relationship  with  the  Ganga.  A  far-reach- 
ing public  education  program  will  be  necessary  to 
change  the  present  situation.Two  public  education 
groups  that  have  emerged  are  the  Sankat  Mochan 
Foundation  and  the  Swatcha  Ganga  Abhiyan  (the 
Clean  Ganga  Campaign).  (Agostine-PTT) 
W90-08449 


RTVER  WATER   QUALITY:   LOOKING  INTO 
THE  FOURTH  DIMENSION. 

For  primary  bibliographic  entry  see  Field  7A. 
W90-08468 


STATUTORY  AND  REGULATORY  BASIS  FOR 
CONTROL  OF  VOLATILE  ORGANIC  CHEMI- 
CALS IN  DRINKING  WATER. 

Environmental  Protection  Agency,  Washington, 
DC.  Div.  of  Water  Supply. 
A.  Havinga,  and  J.  A.  Cotruvo. 
IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  3-13,  1  fig,  3 
tab,  1 1  ref. 

Descriptors:  'Drinking  water,  'Regulations, 
•Volatile  organic  compounds,  'Water  treatment, 
Bacteria,  Copper,  Federal  jurisdiction,  Lead,  Leg- 
islation, Organic  compounds,  Pesticides,  Safe 
Drinking  Water  Act,  State  jurisdiction,  Trihalo- 
methanes,  Turbidity,  Water  quality  control. 

The  passage  of  the  Safe  Drinking  Water  Act  in 
1974  resulted  from  public  concerns  of  chemical 
contamination  of  drinking  water  sources  and  inad- 
equate controls  to  address  these  concerns.  The  act 
was  the  culmination  of  a  4-year  effort  to  develop  a 
drinking  water  program  at  the  national  level.  The 
1974  act  required  the  administrator  of  the  EPA  to 
establish  minimum  national  standards  for  control- 
ling the  presence  of  contaminants  in  drinking 
water.  The  1974  law  established  a  federal/state 
partnership.  The  federal  government  was  to  estab- 
lish the  minimum  national  standards  relating  to  the 
establishment  of  maximum  contaminant  levels, 
monitoring  (including  sampling  and  analytical)  re- 
quirements, and  reporting.  States  can  apply  to 
EPA  for  primary  enforcement  responsibility  di- 
rectly after  meeting  certain  minimum  programmat- 
ic standards  established  by  EPA.  The  National 
Primary  Drinking  Water  Regulations  affect  ap- 
proximately 58,500  community  (or  residential) 
drinking  water  systems.  In  addition,  EPA  will 
extend  the  national  primary  drinking  water  regula- 
tions (as  amended)  to  an  estimated  20,000  nontran- 
sient  noncommunity  water  systems  (NTNCWS) 
serving  factories  and  schools.  Another  120,000 
noncommunity  water  systems  are  partially  cov- 
ered. Currently,  EPA  regulates  10  inorganics,  6 
pesticides,  bacteriological  contaminants  (coliforms, 
viruses,  Legionella,  Giardia  lamblia,  heterotrophic 
plate  count),  turbidity,  4  trihalomethanes,  and  8 
other  volatile  synthetic  organic  chemicals.  Regula- 
tions expanding  the  scope  of  the  agency's  regula- 
tory agenda  are  currently  proposed  for  lead  and 
copper,  and  a  proposal  to  regulate  an  additional  38 
contaminants  (12  VOCs,  8  inorganics,  and  18  other 
synthetic  organic  compounds)  was  proposed  for 
public  comment  in  May  1989.  (See  also  W90- 
08509)  (Lantz-PTT) 
W90-08510 


MANAGEMENT  CONTROLS  OF  VOLATILE 
ORGANIC  COMPOUNDS  IN  GROUNDWATER 
PROTECTION. 

Environmental   Protection  Agency,   Washington, 
DC.  Office  of  Ground-Water  Protection. 
M.  Mlay. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  15-36,  3  fig,  3 
tab,  15  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

Descriptors:  'Groundwater  quality,  'Regulations, 
•Volatile  organic  compounds,  'Water  pollution 
control,  *Water  pollution  sources,  *Water  quality 
management,  Drinking  water,  Federal  jurisdiction, 
Standards,  State  jurisdiction. 

Groundwater  supplies  one-fourth  of  all  fresh  water 
used  in  the  United  States  and  is  the  source  of 
drinking  water  for  50%  of  all  citizens  and  97%  of 
the  rural  population.  Twenty  percent  of  all  public 
drinking  water  systems  and  29%  of  those  in  munic- 
ipal areas  show  at  least  trace  levels  of  volatile 
organic  compounds  (VOCs).  While  toxic  chemi- 
cals are  the  contaminants  of  major  national  con- 
cern, there  are  many  types  of  contaminants  that 
also  are  important,  including  natural,  microbiologi- 
cal, and  other  conventional  pollutants.  In  1984,  the 
Office  of  Technology  Assessment  (OTA)  listed  175 
organic  chemicals,  more  than  50  inorganic  chemi- 
cals, and  a  variety  of  biological  organisms  and 
radionuclides  that  have  been  found  in  groundwater 
throughout  the  nation.  The  sources  of  contamina- 
tion are  many  and  varied.  The  highly  publicized 
waste  sites  are  not  the  main  sources;  nonwaste 
practices  may,  in  fact,  account  for  up  to  two-thirds 
of  the  groundwater  contamination.  The  states  have 
traditionally  had  primary  authority  over  ground- 
water quality  and  its  allocation  and  use.  Over  the 
past  10  years,  however,  the  federal  government 
has  begun  to  take  a  greater  role  in  the  protection  of 
groundwater  quality.  A  complex  network  of  feder- 
al, state,  and  local  agencies  engages  in  many  activi- 
ties designed  to  protect  groundwater  quality. 
Eleven  separate  federal  agencies,  and  often  multi- 
ple offices  within  these  agencies,  have  some  juris- 
diction over  groundwater.  The  types  of  controls 
now  in  use  or  under  consideration  include  standard 
setting,  source  controls,  product  controls  (e.g. 
chemicals  and  pesticides  that  can  leach  into 
groundwater),  and  land  use  controls.  At  the  state 
level,  there  has  been  diverse  but  not  widespread 
activity  in  setting  groundwater  quality  goals  and 
standards.  This  activity  generally  has  taken  four 
forms:  establishing  narrative  groundwater  stand- 
ards, adapting  state  surface  water  quality  criteria 
and/or  standards  to  groundwater,  adopting  federal 
drinking  water  standards,  and  adopting  drinking 
water  standards  for  contaminants  not  yet  covered 
by  federal  regulations.  (See  also  W90-08509) 
(Lantz-PTT) 
W90-08511 


TOXICOLOGICAL  APPROACHES  FOR  DE- 
VELOPING DRINKING  WATER  REGULA- 
TIONS AND  HEALTH  ADVISORIES  FOR 
VOLATILE  ORGANIC  CHEMICALS. 

Environmental   Protection   Agency,   Washington, 

DC.  Criteria  and  Standards  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08530 


SUPERFUND  RECORD  OF  DECISION: 
FLOWOOD,  MS. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-1 96711. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R04-88/041,  September 
1988.  41p,  10  fig,  5  tab,  append. 

Descriptors:  'Cleanup  operations,  'Mississippi, 
'Superfund,  'Wetlands,  Capping,  Costs,  Estimated 
costs,  Excavation,  Groundwater  pollution,  Haz- 
ardous wastes,  Industrial  wastes,  Lead,  Monitor- 
ing, Pearl  River,  Rankin  County,  Sediment  con- 
tamination, Solidification. 

The  Flowood  site  consists  of  225  acres  of  mostly 
wetlands  and  lowlands,  is  located  in  the  Town  of 
Flowood,  Rankin  County,  Mississippi,  on  the  east 
side  of  the  Pearl  River.  The  site  includes 
wastewater  discharge  areas  and  downstream  areas 
adjacent  to  two  industrial  manufacturing  facilities. 
Two  manufacturing  facilities  have  been  owned  and 
operated  by  a  series  of  companies  at  the  Flowood 
site  since  the  1950s.  The  northernmost  facility 
manufactured  corrugated  boxes,  and  the  southern- 
most facility  produced  ceramic  tiles  through  the 
1970s  and  stoneware  cooking  pots  from  the  mid- 
1970s     to     the     present.     A     routine     industrial 


wastewater  inspection  conducted  by  the  Mississip- 
pi Department  of  Natural  Resources  (MDNR)  in 
the  fall  of  1982  revealed  the  unpermitted  discharge 
of  hazardous  substances  to  the  onsite  canal.  The 
MDNR  began  an  emergency  treatment  and  remov- 
al process  to  address  the  contaminated  wastewater, 
but  discontinued  the  process  when  higher  levels  of 
lead  were  found  in  the  canal  adjacent  to  one  of  the 
manufacturing  sites.  In  1983,  EPA  investigations 
revealed  high  lead  levels  in  onsite  sludges,  sedi- 
ments, and  surface  soil.  The  primary  contaminant 
affecting  the  soil  and  sediments  is  lead.  The  select- 
ed remedial  action  for  this  site  include:  excavation 
and  stabilization/solidification  through  chemical 
fixation  of  approximately  6,000  cu  yd  of  soil  and 
sediments  from  all  contaminated  areas,  followed  by 
placement  of  the  treated  material  in  the  excavated 
slough/lagoon  area,  capping  with  clean  top  soil 
and  seeding  to  provide  a  vegetative  cover;  and 
groundwater  monitoring.  The  estimated  present 
worth  cost  of  this  remedial  action  is  $2,000,000 
with  a  first  year  operating  and  maintenance  cost  of 
$25,000.  (Author's  abstract) 
W90-08555 


SUPERFUND  RECORD  OF  DECISION:  ROSE 
DISPOSAL  PIT,  MA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-196778. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R0 1-88/028,  September 
1988.  98p,  3  fig,  8  tab,  6  append. 

Descriptors:  'Cleanup  operations,  'Landfills, 
'Massachusetts,  'Oil  pollution,  'Superfund, 
'Water  pollution  control,  Adsorption,  Air  strip- 
ping, Aquifers,  Benzenes,  Chlorinated  hydrocar- 
bons, Costs,  Estimated  costs,  Excavation,  Ground- 
water pollution,  Incineration,  Lanesborough,  Or- 
ganic compounds,  Polychlorinated  biphenyls,  Sol- 
vents, Toluene,  Xylenes. 

The  Rose  Disposal  Pit  site  occupies  1.5  acres  in  the 
northern  section  of  a  14-acre  residential  lot  located 
in  Lanesborough,  Massachusetts,  approximately  4 
miles  north  of  Pittsfield.  A  small  man-made  pond  is 
located  approximately  200  ft  south  of  the  disposal 
area.  During  the  1950s  and  possibly  later,  the  Gen- 
eral Electric  Company  disposed  of  waste  oils  and 
solvents  in  a  trench  on  the  site,  now  referred  to  as 
the  disposal  area.  Field  investigations  conducted 
between  1981  and  1986  revealed  high  concentra- 
tions of  polychlorinated  biphenyls  (PCBs)  in  sur- 
face and  subsurface  soils  and  indicated  the  pres- 
ence of  volatile  organic  compounds  (VOCs)  in 
groundwater.  The  volume  of  contaminated  soil  to 
be  remediated  is  approximately  15,000  cu  yd.  The 
primary  contaminants  of  concern  affecting  the  soil, 
sediments,  groundwater,  and  surface  water  are 
VOCs  including  toluene,  xylenes,  and  other  organ- 
ics  including  PCBs.  The  selected  remedial  action 
for  this  site  includes:  excavation  and  onsite  inciner- 
ation of  approximately  1 5,000  cu  yd  of  contaminat- 
ed soil  and  sediment  with  residue  disposal  onsite; 
groundwater  pump  and  treatment  onsite  using  air 
stripping  and  carbon  adsorption  with  discharge  to 
the  aquifer;  installation  of  a  bedrock  well  to  pro- 
hibit groundwater  migration;  treatment  of  pond 
sediments  and  surface  water  and  subsequent  resto- 
ration of  the  onsite  pond  to  its  original  wetlands 
character;  implementation  of  institutional  controls; 
and  groundwater  monitoring.  The  estimated 
present  worth  cost  for  this  remedial  action  is 
$6,450,000  with  estimated  present  worth  operation 
and  maintenance  of  $5,790,000.  (Author's  abstract) 
W90-08556 


NEED  TO  UPDATE  GROUND  WATER  POLLU- 
TION CONTROL  STRATEGIES--A  TECHNI- 
CAL BASIS  AND  HISTORICAL  PERSPEC- 
TIVE. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
R.  W.  Nelson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE89-O09381. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA-- 15870,  December  1988.  42p, 
62  ref,  append.  DOE  Contract  DE-AC06-76RLO 
1830. 


Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Literature  review,  'Water  quality 
control,  'Water  quality  management,  Management 
planning,    Path    of    pollutants,    Water    pollution 


The  last  half  century  of  technical  literature  in 
groundwater  quality  hydrology  provides  a  histori- 
cal perspective  for  better  evaluation  of  today's 
subsurface  contamination  problems.  The  literature 
emphasizes  the  three  interrelated  variables  are  re- 
quired to  evaluate  the  environmental  consequences 
of  any  groundwater  contamination  problem:  (1) 
the  contaminant  quantities  of  concentration  reach- 
ing the  accessible  environment;  (2)  the  arrival 
times  of  the  contaminants  at  the  accessible  bio- 
sphere; and  (3)  the  outflow  locations  of  the  con- 
taminants to  the  biosphere.  Each  of  these  three 
variables  must  be  known  for  a  particular  problem 
in  order  to  evaluate  the  long-term  environmental 
consequences  of  that  specific  problem.  Today's 
groundwater  quality  regulations  or  control  strate- 
gies consider  one  or  perhaps  two  of  these  variables 
individually.  Seldom,  if  ever,  are  all  three  consid- 
ered, and  regulatory  emphasis  on  their  basic  func- 
tional interdependence  is  essentially  nonexistent. 
Such  omissions  in  control  standards  are  unaccept- 
able because  they  lead  to  unsound  groundwater 
quality  control  decisions  that  are  wasteful,  unnec- 
essarily expensive,  time-consuming,  and  even  envi- 
ronmentally dangerous.  (Author's  abstract) 
W90-08560 


HYDROCHEMICAL  MONTTORING  AND  HY- 
DROGEOLOGIC  CHARACTERIZATION:  CON- 
FLICT AND  RESOLUTION. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
R.  Schalla,  S.  P.  Luttrell,  and  R.  M.  Smith. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE89-009164. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA--16306,  March  1989.  13p,  2 
fig,  17  ref.  DOE  Contract  DE-AC06-76RLO  1830. 

Descriptors:  'Monitoring,  'Regulations,  'Re- 
source Conservation  and  Recovery  Act,  'Water 
pollution  control,  'Water  quality  control, 
Aquifers,  Groundwater  pollution,  Legislation, 
Path  of  pollutants. 

This  paper  focuses  on  the  conflicts  that  are  inher- 
ent to  the  federal  regulations  of  the  Resource 
Conservation  and  Recovery  Act  (RCRA)  as  codi- 
fied in  the  Code  of  Federal  Regulations  and  the 
Technical  Enforcement  Guidance  Document.  The 
conflicts  addressed  here  result  from  the  conflicting 
goals  of:  (1)  obtaining  adequate  information  to 
determine  the  concentration  and  distribution  of 
contaminants;  and  (2)  obtaining  adequate  informa- 
tion about  the  hydrologic  properties  of  the  aquifers 
through  which  the  contaminants  are  transported. 
Complete  geohydrologic  characterization,  which 
includes  determination  of  aquifer  properties,  is  nec- 
essary before  the  rate  and  extent  of  contaminant 
migration  can  be  accurately  predicted.  The  geohy- 
drologist  usually  must  convince  representatives  of 
regulatory  agencies  and  waste  site  owners  of  the 
need  to  define  aquifer  properties  early  in  the  char- 
acterization process.  Methods  available  to  deter- 
mine aquifer  properties  are  in  part  determined  by 
the  complexity  of  the  geohydrologic  system,  its 
properties,  and  the  relationship  and  response  of 
that  system  to  the  temporal  and  spatial  variability 
of  recharge  and  discharge  boundaries.  Some  test- 
ing methods  may,  in  fact,  adversely  affect  a  con- 
taminant plume  that  is  to  be  defined.  (Lantz-PTT) 
W90-08563 


MAP3S  CHEMISTRY  AND  DATA  ANALYSIS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-08564 


WATER  RESOURCES  OF  THE  DANUBE 
RIVER  BASIN;  SOURCES  OF  POLLUTION 
AND  CONTROL  AND  PROTECTION  MEAS- 
URES. 

Novi  Sad  Univ.  (Yugoslavia).  Faculty  of  Technical 
Sciences. 
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For  primary  bibliographic  entry  see  Field  5B. 
W90-08605 


STUDIES  ON  THE  CONTAMINATION 
STATUS  OF  THE  DANUBE  RIVER  BASIN 
WATERS,  MEASURES  OF  PROTECTION,  AND 
RATIONAL  EXPLOITATION  OF  THE  WATER 
RESOURCES. 

Institute  for  Biological  Research,  Belgrade  (Yugo- 
slavia). Dept.  of  Ichthyology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08610 


MEASURES  TO  BE  UNDERTAKEN  TO  PRE- 
SERVE THE  TROPHIC  STATE  OF  THE  "NEW 
DANUBE'  AT  VTENNA  IN  THE  CASE  OF  THE 
CONSTRUCTION  OF  THE  VTENNA-FREU- 
DENAU  HYDROPOWER  PLANT. 
Technische  Univ.,  Vienna  (Austria).  Inst,  fuer 
Wasserguete  und  Landschaftswasserbau. 
H.  Fleckseder. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  5,  p  145-154,  1990.  7  fig,  1  tab,  14  ref. 

Descriptors:  'Danube  River,  'Environmental  ef- 
fects, 'Water  quality  control,  'Water  quality  man- 
agement, 'Water  resources  development,  Austria, 
Eutrophication,  Phosphorus,  Self-purification, 
Trophic  level,  Vienna,  Wastewater  treatment. 

The  'Neue  Donau'  (=*New  Danube')  system  at 
Vienna  has  been  erected  primarily  as  a  flood  pro- 
tection scheme.  It  is  separated  from  the  main  river 
by  a  long  200  meter  wide  island  ('Donauinsel'),  and 
has  turned  out  to  be  a  water  resort  area  close  to 
the  Vienna  City  Center  with  bathing,  swimming 
and  surfing  along  40  km  of  beaches.  In  Vienna,  a 
hydropower  plant  on  the  Danube  River  (Vienna- 
Freudenau)  is  under  discussion.  This  paper  dis- 
cusses various  alternatives  in  order  to  keep  the 
trophic  state  of  the  New  Danube  as  it  is  at  present, 
but  also  takes  into  account  the  left  bank  water 
resources  questions  and  the  hygienic  situation 
(bathing,  swimming,  surfing).  Under  these  prereq- 
uisites, the  following  alternatives  were  compared: 
(a)  complete  cutoff  plus  technical  phosphorus  (P) 
removal  for  the  dotation  water  from  the  Danube 
River;  (b)  complete  cutoff  plus  P-removal  in  wet- 
lands for  the  dotation  water  from  the  Danube 
River;  (c)  partial  cutoff  plus  self-purification  as 
occurrs  at  the  present;  (d)  complete  cutoff,  dota- 
tion via  controlled  inlets,  and  continued  self-purifi- 
cation; (e)  cutoffs  as  in  the  original  design,  but 
waiting  on  the  time-scale  until  P-removal  takes 
place  basinwide  in  wastewater  treatment;  (f)  cut- 
offs as  in  the  original  design,  plus  a  high  flow 
through  Danube  Island.  A  comparison  of  all  alter- 
natives indicates  that,  since  eutrophication  of  the 
New  Danube  is  phosphorus  driven,  precipitation  of 
phosphorus  in  wastewater  treatment  in  the  up- 
stream drainage  area  is  the  most  logical  solution. 
(Agostine-PTT) 
W90-08624 


DEVELOPMENT  OF  WATER  POLLUTION 
CONTROL  IN  AUSTRIA:  AN  EXAMPLE  OF  A 
RD7ARIAN  STATE  IN  THE  DRAINAGE  AREA 
OF  THE  RIVER  DANUBE. 

Technische   Univ.,    Vienna   (Austria).    Inst,    fuer 

Wasserguete  und  Landschaftswasserbau. 

H.  Fleckseder. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  5,  p  219-226,  1990.  2  tab. 

Descriptors:  'Austria,  'Danube  River,  'Regula- 
tions, 'Wastewater  treatment,  'Water  pollution 
control,  Biological  wastewater  treatment,  Industri- 
al wastewater,  Lakes,  Pulp  and  paper  industry, 
Rivers,  Sludge  disposal,  Wastewater  facilities. 

Developments  in  water  pollution  control  in  Aus- 
tria over  a  period  of  20  years  are  reviewed.  Water 
pollution  control  in  Austria  started  in  the  mid- 
1960s  when  eutrophication  of  lakes  came  to  public 
awareness  and  tourism  in  these  resort  areas  became 
troubled.  The  route  taken  at  these  lakes  was  the 
collection  of  sewage  in  the  drainage  area  of  the 
lakes  and  biological  treatment  (carbon  removal 
only)  before  discharging  into  the  outlet  river.  In 
1968,  a  survey  showed  that  some  40%  of  the 
population  in  Austria  had  sewerage  and  3%  bio- 
logical wastewater  treatment,  in  comparison  to 
some  70%  and  40%  for  West  Germany,  respec- 
tively. In  1988,  some  70%  of  the  Austrian  popula- 
tion had  sewerage  and  some  percentage-points  less 
had  biological  wastewater  treatment.  In  1988,  in- 
dustry (except  pulp  and  paper)  had  biological 
treatment  for  80%  of  its  load,  and  pulp  and  paper 
for  20%  of  its  load.  The  newest  development  in 
water  pollution  control  is  a  change  in  the  Austrian 
Criminal  Code  that  was  enacted  at  the  end  of  1987, 
and  became  effective  January  1st,  1989,  in  which 
'it  is  a  criminal  act  to  heavily  pollute  waters  even  if 
humans,  animals  or  plants  are  not  endangered'. 
This  new  code  will  curb  negligence,  both  on  the 
side  of  the  polluter  as  well  as  on  that  of  the 
authorities.  Foreseeable  problem  areas  in  water 
pollution  control  for  the  coming  years  in  Austria 
can  be  divided  into  the  following  topics:  (1)  Sew- 
erage and  wastewater  treatment  in  less  densely 
populated  areas;  (2)  Improvements  in  wastewater 
treatment  (nitrification,  removal  of  nitrogen  and 
phosphorus,  in  certain  areas  also  filtration);  (3) 
Assuring  reliable  ways  of  sludge  disposal;  (4)  Bior- 
esistant  and  ecotoxic  compounds;  (5)  Review  of 
concepts  of  sewerage  and  their  transfer  into  prac- 
tice. Data  relating  to  the  main  riparian  states  in  the 
Danube  River  Basin  is  tabulated.  It  is  concluded 
that  the  actual  application  of  activities  in  water 
pollution  control  seems  to  be  determined  primarily 
by  public  or  political  awareness  of  this  specific  task 
and  not  so  much  by  resources  available.  (Agostine- 
PTT) 
W90-08634 


VTENNA  SEWERAGE  SYSTEM. 

Vienna  Municipal  Dept.,  Austria. 

For  primary  bibliographic  entry  see  Field   5D. 

W90-08636 


Techniques  Of  Planning — Group  6A 

ment,  Case  studies,  Civil  engineering,  Developing 
countries,  Water  deficit,  Water  resources  develop- 
ment, Water  supply. 

This  book  is  a  compendium  of  schemes  and 
projects  which  show  how  the  techniques  of  hy- 
drology are  used  in  the  planning,  design  or  operat- 
ing stages  of  a  scheme.  It  has  been  collated  from 
sources  which  include  technical  reports  from  re- 
search institutes  working  directly  in  the  field, 
water  authority  reports  and  consulting  engineers 
reports  to  clients.  There  are  two  broad  sub-divi- 
sions, the  first  concerning  problems  of  surplus  and 
excess  water,  the  second  with  water  deficiencies 
and  resources.  Investigations  are  presented  in  the 
form  of  case  studies  and  results  from  a  many 
countries.  Each  chapter  has  an  introductory  expla- 
nation, both  of  the  problems  and  methods  used  in 
their  solution:  a  common  format  to  each  case  study 
is  the  prominent  statement  of  the  engineering  prob- 
lem, concentrating  on  the  contribution  of  the  hy- 
drologist  and  avoiding  controversial  issues  facing 
design  engineers.  Each  case  study  also  includes  a 
locational  map  and  further  technical  information  in 
graphs  or  diagrams  where  pertinent.  Topics  cov- 
ered include  hydrometric  schemes,  agricultural 
drainage,  urban  drainage,  transport  drainage,  flood 
control,  reservoir  spillways,  reservoir  yield,  irriga- 
tion, water  resources  in  several  developing  coun- 
tries, river  basin  development,  and  water  resource- 
river  management.  Most  of  the  case  studies  report 
experiences  in  developing  countries.  A  comprehen- 
sive index  of  authors  and  geographical  names,  and 
of  hydrological  subjects  and  techniques,  assists 
rapid  reference.  (Lantz-PTT) 
W90-07548 


HYDROLOGY  AND  WATER  QUANTITY  CON- 
TROL. 

University  of  Central  Florida,  Orlando.  Dept.  of 
Civil  Engineering  and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-07554 


LONG-TERM  MONITORING  OF  ELEVEN 
CORPS  OF  ENGINEERS  HABITAT  DEVELOP- 
MENT FTELD  SITES  BUILT  OF  DREDGED 
MATERIAL,  1974-1987. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-07566 


MONTE  CARLO  ANALYSIS  AND  BAYESIAN 
DECISION  THEORY  FOR  ASSESSING  THE 
EFFECTS  OF  WASTE  SITES  ON  GROUND- 
WATER, n:  APPLICATIONS. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-07615 
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MODELING  CHANGES  IN  THE  WATER 
QUALITY  OF  THE  SAVA  RTVER  CAUSED  BY 
IMPOUNDING  WATER  AT  THE  VRHOVO 
HYDROELECTRIC  POWER  PLANT. 

Ljubljana  Univ.  (Yugoslavia).  Inst,  za  Zdravstveno 

Hidrotehniko. 

For  primary  bibliographic   entry  see  Field  6G. 

W90-08626 


IMPACTS    OF   RTVER   TRAINING    ON   THE 
QUALITY  OF  BANK-FTLTERED  WATERS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
For  primary  bibliographic  entry  see  Field   6G. 

W90-08627 


CHANGES  IN  THE  QUALITY  OF  THE 
DANUBE  RTVER  WATER  IN  THE  SECTION 
SMEDEREVO-KLADOVO  IN  THE  CONDI- 
TIONS OF  BACKWATER  EFFECTS. 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field   6G. 

W90-08629 


RISK  MANAGEMENT  OF  ACCIDENTAL 
WATER  POLLUTION:  AN  DLLUSTRATD7E  AP- 
PLICATION. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  7C. 
W90-08641 
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ENGINEERING  HYDROLOGY  TECHNIQUES 
IN  PRACTICE. 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

E.  M.  Shaw. 

John  Wiley  and  Sons,  New  York,  New  York.  1989. 

349p. 

Descriptors:  'Hydraulic  engineering,  'Hydraulic 
structures,  'Hydrology,  'Water  resources  manage- 


POST-COMPLETION    APPRAISAL:    A    TOOL 
FOR  WATER  INDUSTRY  MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  6B. 
W90-07899 


RIVER  BASIN  MANAGEMENT:  DEVELOPING 
THE  TOOLS. 

Water    Research    Centre,    Swindon    (England). 

Swindon  Engineering  Centre. 

For  primary  bibliographic  entry  see   Field   5G. 

W90-07937 


CATCHMENT  MANAGEMENT  DECISION  EN- 
VIRONMENT: SOUTH  AUSTRALIAN  ENGI- 
NEERING AND  WATER  SUPPLY  DEPART- 
MENT AND  THE  MOUNT  LOFTY  RANGES. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

P.  T.  Compagnoni. 

Divisional  Report  89/5,  October  1989.  42p,  2  fig, 

22  ref. 
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Descriptors:  "Australia,  'Decision  making,  'Regu- 
lations, 'Water  resources  management,  Legisla- 
tion, Planning  Act,  Wasteworks  Act,  Water  Re- 
sources Act. 

The  CSIRO  Division  of  Water  Resources  and  the 
South  Australian  Engineering  and  Water  Supply 
Department  are  producing  together  a  computer- 
ized decision  support  system  for  planning  catch- 
ment management.  Good  system  design  can  follow 
only  from  a  good  understanding  of  the  catchment 
management  decision  situation  or  decision  environ- 
ment which  the  system  is  to  serve.  This  report  is 
concerned  with  the  Engineering  and  Water  Supply 
Department/Mount  Lofty  Ranges  decision  envi- 
ronment. It  looks  back  on  three  pieces  of  South 
Australian  legislation;  the  Waterworks  Act,  1932- 
1975;  the  Water  Resources  Act,  1976;  and  the 
Planning  Act,  1982;  and  regulations  under  those 
Acts.  It  draws  from  the  legislation  sections  of  acts 
and  regulations  which  enable  public  control  of 
water  catchments  and  water  pollution  in  the 
Mount  Lofty  Ranges.  These  reflections  are  accom- 
panied by  overviews  of  the  South  Australian  Engi- 
neering and  Water  Supply  Department's  1988 
'Review  of  the  Water  Resources  Act'  and  its  1988 
draft  policies  for  the  protection  of  water  resources 
in  the  Mount  Lofty  Ranges  prepared  the  State 
Government's  Mount  Lofty  Ranges  Review.  All 
this  provides  grounds  for  an  analysis  of  the  Engi- 
neering and  Water  Supply  Department's  Mount 
Lofty  Ranges  catchment  management  'decision  sit- 
uation'. The  analysis  isolates  the  purpose  of  legisla- 
tion, the  objects  of  the  Acts,  the  legal  instruments 
available  to  the  Department  and  other  agencies  to 
act  on  catchment  management,  decision  proce- 
dures useful  in  developing  policies,  programs  of 
works  (management  practices)  and  land  use  zoning 
plans,  and  the  role  of  consequence  analysis  in 
discriminating  amongst  them.  (Author's  abstract) 
W90-08162 


STANDARD  HANDBOOK  OF  ENVIRONMEN- 
TAL ENGINEERING. 

For  primary  bibliographic  entry  see   Field   5G. 
W9O-08177 


ENVIRONMENTAL  ENGINEERING. 

Engineering-Science,  Inc.,  Atlanta,  GA. 
D.  Burstein. 

IN:  Standard  Handbook  of  Environmental  Engi- 
neering. McGraw-Hill  Publishing  Co.,  New  York, 
New  York.   1990.  p  1-94,   18  fig,  39  tab,   13  ref. 

Descriptors:  'Environmental  engineering,  'Envi- 
ronmental management,  'Management  planning, 
Automation,  Computers,  Construction,  Contrac- 
tors, Economic  aspects,  Project  planning,  Train- 
ing. 

The  environmental  engineering  profession  has 
become  increasingly  diverse  as  awareness  of  how 
the  environment  affects  our  lives  has  increased. 
Although  the  major  environmental  engineering 
disciplines  are  reasonably  well  established,  i.e.,  air, 
water  supply,  wastewater,  stormwater,  solid  waste, 
and  hazardous  waste,  a  number  of  other  specialty 
disciplines  also  exist.  These  include  noise,  radiolo- 
gy, industrial  hygiene,  oceanography,  and  the  like. 
This  chapter  addresses  subjects  common  to  all 
environmental  disciplines,  such  as:  contracting  for 
consultant  services;  project  management;  project 
economics;  studies  and  designs;  construction;  start- 
up and  training;  and  computer  utilization.  These 
subjects  are  discussed  primarily  from  two  view- 
points, those  of  someone  in  need  of  environmental 
services  and  those  of  someone  providing  such  serv- 
ices. (See  also  W90-08177)  (Lantz-PTT) 
W90-08178 


ENVIRONMENTAL  LEGISLATION  AND  REG- 
ULATIONS. 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

For  primary  bibliographic  entry  see  Field  6E. 

W90-08179 


MONITORING  AND  EVALUATION  OF  IRRI- 
GATION PROJECTS. 


International      Water      Resources      Association,       Div 

Oxford  (England). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08360 


For  primary  bibliographic  entry  see  Field  7C 
W90-07634 


SIMULATED  EFFECTS  OF  FUTURE  PUMP- 
AGE  ON  THE  HIGH  PLAINS  AQUIFER, 
WEST-CENTRAL  UNITED  STATES. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08413 


RESOURCE   POTENTIALS   OF   THE   RUFIJI 
RIVER  BASIN,  TANZANIA. 

Dar  es  Salaam  Univ.  (Tanzania).  Inst,  of  Resource 

Assessment. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-08445 


CONFERENCE  ON  CLIMATE  AND  WATER. 
VOLUME  I. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-08565 
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TEXAS  RAILROAD  COMMISSION  OIL  AND 
GAS  DIVISION  UNDERGROUND  INJECTION 
CONTROL  PROGRAM:  A  PEER  REVIEW. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-07507 


MICROCOMPUTER-AIDED  PLANNING  AT  A 
HYDRO  CONTROL  CENTRE. 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

J.  E.  Giles,  R.  K.  Jones,  P.  A.  March,  H.  Armour, 

and  J.  M.  Epps. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  1,  p  16-20,  January  1990.  5 

fig,  16  ref. 

Descriptors:  'Computer  programs,  'Computers, 
•Data  acquisition,  'Evaluation,  'Hydroelectric 
plants,  'Network  design,  'Performance  evaluation, 
'Project  planning,  Data  processing,  Data  quality 
control. 

The  Tennessee  Valley  Authority  operates  a  system 
of  30  hydro  plants,  with  an  installed  capacity  of 
almost  5,000  MW.  Most  of  the  plants  are  at  multi- 
purpose projects  which  also  provide  flood  control, 
navigation,  water  supply,  and  recreation.  A  pilot 
project  was  recently  initiated  to  develop  on-line 
instrumentation  and  microcomputer-based  optimi- 
zation techniques  to  aid  hydro  operators  in  assess- 
ing the  quality  of  their  units'  operation.  A  three- 
plant  system  (consisting  of  the  Cherokee,  Douglas, 
and  Norris  plants)  serves  as  the  testing  platform  for 
the  project.  The  plants  are  operated  remotely  from 
the  Volunteer  hydro  control  center.  The  pilot 
project  involves  a  multi-tasking  microcomputer 
system  with  multiple  windows  for  performing 
three  primary  functions:  data  logging,  performance 
monitoring,  and  efficiency  optimization.  Data  log- 
ging is  accomplished  by  a  spreadsheet  which  ac- 
quires operating  data  and  generates  a  variety  of 
analyses,  daily  log  sheets,  and  periodic  reports.  On- 
line performance  monitoring  allows  the  operator 
to  evaluate  the  efficiency  and  cavitation  level  of 
the  hydro  units.  At  each  plant,  a  microcomputer 
monitors  operating  parameters  using  data  acquisi- 
tion equipment  and  transducers  installed  through- 
out the  plant.  The  data  is  collected,  stored,  and 
subsequently  displayed  for  the  operator's  use.  Opti- 
mization software  provides  guidance  for  the  most 
efficient  operation  of  the  three  plants  to  meet  re- 
quired load  scheduling.  (Tappert-PTT) 
W90-07610 


INCORPORATING  DAILY  FLOOD  CONTROL 
OBJECTIVES  INTO  A  MONTHLY  STOCHAS- 
TIC DYNAMIC  PROGRAMING  MODEL  FOR 
A  HYDROELECTRIC  COMPLEX. 

British  Columbia  Hydro  and  Power  Authority, 
Vancouver.  System  Operations  and  Maintenance 


SCHEDULING    MAINTENANCE    DREDGING 
ON  A  SINGLE  REACH  WITH  UNCERTAINTY. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-07734 


SMALL  WASTEWATER  TREATMENT  PLANTS 
IN  SWITZERLAND. 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic   entry   see  Field   5D. 

W90-07771 


TECHNIQUES  FOR  SIMULATING  FLOOD 
HYDROGRAPHS  AND  ESTIMATING  FLOOD 
VOLUMES  FOR  UNGAGED  BASINS  IN  EAST 
AND  WEST  TENNESSEE. 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-07843 


POST-COMPLETION  APPRAISAL:  A  TOOL 
FOR  WATER  INDUSTRY  MANAGEMENT. 

J.  S.  Crowther,  and  L.  G.  Stone. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.   88,  No.   1,  p   107-113,  February 
1990.  9  ref. 

Descriptors:  'Cost  analysis,  'Management  plan- 
ning, 'Project  planning,  'Water  resources  devel- 
opment, Capital  costs,  Evaluation,  Future  plan- 
ning, Water  management. 

Post-completion  appraisals  (PCAs),  sometimes  re- 
ferred to  as  post-audits,  back-checking  or  post- 
project  audits,  are  a  review  of  the  factors  which 
have  contributed  to  the  success  or  failure  of  a 
completed  project  involving  capital  expenditures. 
Within  the  North  West  Water  Authority  of  Eng- 
land and  Wales,  PCAs  have  been  used  in  a  wide 
range  of  functions  including  evaluations  of  purpose 
and  objectives  of  projects,  project  planning, 
project  design,  operations,  financial  planning,  and 
organizational  aspects.  Up  until  the  beginning  of 
1987,  there  was  no  formal  comprehensive  system 
of  post-project  appraisal  within  the  North  West 
Water  Authority.  In  the  last  few  years  several 
water  undertakings  have  made  progress  with 
PCAs.  Wessex  Water  has  produced  a  comprehen- 
sive procedure,  which  forms  part  of  their  capital 
expenditure  manual.  A  PCA  report  was  made  for 
internal  use  on  the  construction  of  a  water  tower. 
There  have  been  reports  on  PCA  work  in  the  area 
of  flood  protection  and  land  drainage.  In  1982,  the 
North  West  Water  Authority  adopted  a  compre- 
hensive formalized  system  for  PCAs.  Interim 
guidelines  were  drawn  up  to  help  in  the  approach 
to  PCAs  based  on  evaluations  of  projects  in  water 
supply,  sewerage,  and  sewage  treatment.  These 
interim  guidelines  were  revised  in  mid-1987  and 
again  in  February  1988.  A  Plans  and  Program 
Manager  was  appointed  under  the  present  system 
to  handle  PCAs.  At  present,  three  types  of  PCAs 
are  utilized:  full  appraisals  to  be  carried  out  on  all 
aspects  of  about  ten  capital  projects  each  year; 
partial  appraisals  on  a  small  number  of  projects 
each  year;  and  brief  appraisals  on  all  other  projects 
completed.  The  Plans  and  Program  Manager  dis- 
seminates the  results  of  the  appraisals.  Seminars 
and  workshops  are  held  regularly  to  set  up  PCA 
systems  and  audit  the  workings  of  the  system.  The 
PCA  system  can  establish  an  archiving  system 
which  will  be  useful  in  retrieving  information  on 
future  similar  capital  proposals.  The  PCA  system 
must  evolve  with  its  accompanying  industry  to 
remain  a  vital  part  of  management  in  the  future. 
(Geiger-PTT) 
W90-07899 
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EVALUATION  OF  SOME  METHODS  OF  DE- 
TERMINING STORAGE  YIELD  RELATION- 
SHIPS FOR  IMPOUNDING  RESERVOIRS. 

Hanley  (Ryan)  and  Co.,  Galway  (Ireland). 
J.  G.  Carty,  and  C.  Cunnane. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  1,  p  35- 
43,  February  1990.  2  fig,  3  tab,  15  ref. 

Descriptors:  'Ireland,  'Reservoir  capacity,  'Res- 
ervoir storage,  'Water  storage,  'Water  yield,  Be- 
havior Analysis  Method,  Climates,  Mathematical 
models,  Modified  Gould  Analysis,  Storage-yield 
analysis. 

Twelve  methods  of  storage  yield  estimation  avail- 
able in  the  hydrological  literature  are  identified: 
ripple  mass  curve  analysis,  sequential  peak  analysis, 
behavior  analysis,  Waitt's  minimum  flow  analysis, 
Thompson's  minimum  flow  analysis,  Stall  and 
Neill's  minimum  flow  analysis,  Hardison's  mini- 
mum flow  analysis,  Gould  gamma  analysis,  Dincer 
analysis,  Alexander's  method,  Moran's  method, 
and  the  modified  Gould  method.  A  time-series 
model  is  used  to  generate  a  population  of  3000 
years  of  synthetic  flow  data  for  one  set  of  Irish 
conditions.  The  population  storage  volume  for 
each  level  of  yield  and  return  period  is  obtained  by 
counting,  and  the  storage  estimates  obtained  using 
eight  selected  methods  are  compared  with  the  pop- 
ulation volume  on  the  basis  of  bias  and  standard 
error.  The  Modified  Gould  and  Behavior  Analysis 
methods  were  found  to  have  the  least  bias  and  the 
lowest  standard  error.  These  methods  are  therefore 
recommended  for  use,  in  conjunction  with  simula- 
tion methods  of  investigating  storage  requirements, 
for  Irish  and  similar  climatic  conditions.  (Author's 
abstract) 
W90-07931 


IMPACT  MANAGEMENT  PRIORITIES  AT 
WASTE  FACTLITTES:  DD7FERENCES  BE- 
TWEEN HOST  COMMUNITY  RESIDENTS' 
AND  TECHNICAL  DECISION  MAKERS' 
VALUES. 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W9O-O80O7 


DECODING  ON  A  TREATMENT  ALTERNA- 
TIVE. 

Woodward-Clyde  Consultants,  San  Diego,  CA. 
S.  Pearson. 

IN:  Biotreatment  of  Agricultural  Wastewater. 
CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  15- 
31,  8  fig,  6  tab,  40  ref. 

Descriptors:  'Alternative  planning,  'Decision 
making,  'Evaluation,  'Wastewater  treatment,  Bio- 
logical treatment,  Biological  wastewater  treatment, 
Chemical  treatment,  Management  planning,  Physi- 
cal treatment. 

Today,  millions  of  acres  of  land  are  irrigated,  a 
practice  which  has  contributed  to  the  high  agricul- 
tural productivity  of  the  U.S.  Unfortunately,  agri- 
cultural return  flow  contaminated  with  heavy 
metals,  pesticides,  herbicides  and  trace  metals 
tends  to  pollute  lakes,  streams,  marshes,  under- 
ground aquifers,  and  other  natural  bodies  of  water. 
The  treatment  or  prevention  of  agricultural 
wastewater  has  been  a  focus  of  attention  for  the 
last  several  decades.  Because  of  the  large  quantities 
of  water  which  require  treatment  and  the  compara- 
tively low  capital  and  operating  costs,  biological 
treatment,  in  its  many  forms,  has  attracted  atten- 
tion as  a  possible  solution  to  many  parts  of  this 
important  treatment  problem.  It  is  not  technically 
feasible  for  biological  treatment  to  solve  all  agri- 
cultural wastewater  problems;  economic  con- 
straints require  that  it  be  applied  in  those  situations 
where  it  is  the  most  feasible  alternative.  The  gener- 
al treatment  alternatives  available  for  the  treatment 
of  agricultural  wastewater  can  be  divided  into  two 
major  treatment  categories:  (1)  physical/chemical 
treatment  systems;  and  (2)  biological  treatment  sys- 
tems. While  many  groupings  are  possible,  biologi- 
cal treatment  systems  can  be  divided  into  two  main 
categories:  (1)  microbial  systems,  and  (2)  aquacul- 
ture  systems.  Physical/chemical  treatment  systems 


utilize  physical  or  chemical  processes  to  remove 
contaminants  from  wastewater,  and  can  be 
grouped  into  the  following  eight  categories:  coagu- 
lation and  flocculation;  sedimentation;  filtration; 
adsorption;  ion  exchange;  membrane  processes; 
chemical  oxidation;  and  thermal  processes.  While 
there  are  many  approaches  to  the  evaluation  and 
selection  of  a  treatment  alternative,  the  following 
system  has  been  used  successfully  for  this  type  of 
decision  making.  The  Treatment  Evaluation 
System  (TES)  consists  of  seven  basic  steps:  (1)  data 
collection  and  analysis;  (2)  identify  treatment  alter- 
natives; (3)  establish  screening  criteria;  (4)  screen 
treatment  alternatives;  (5)  establish  evaluation  cri- 
teria; (6)  evaluate  feasible  treatment  alternatives; 
and  (7)  rank  feasible  treatment  alternatives.  Each 
of  these  steps  incorporates  a  set  of  tasks  which 
focuses  the  treatment  on  the  specific  agricultural 
wastewater,  condition,  and  environment.  The  goal 
of  the  TES  is  to  select  a  treatment  alternative 
based  upon  a  careful  evaluation  which  has  utilized 
a  set  of  criteria  specifically  developed  for  the  par- 
ticular wastewater  being  treated.  (See  also  W90- 
08141)  (Lantz-PTT) 
W90-08143 


CURRENT  OPTIONS  EM  TREATMENT  OF  AG- 
RICULTURAL DRAINAGE  WASTEWATER. 

San  Joaquin  Valley  Drainage  Program,  Sacramen- 
to, CA. 

For  primary  bibliographic  entry   see  Field   5D. 
W90-08144 


ENGINEERING  OF  MICROALGAE  MASS 
CULTURE  FOR  TREATMENT  OF  AGRICUL- 
TURAL WASTEWATER,  WITH  SPECIAL  EM- 
PHASIS ON  SELENIUM  REMOVAL  FROM 
DRAINAGE  WATERS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-08151 


RELIABILITY-CONSTRAINED  PIPE  NET- 
WORK MODEL. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

I.  C.  Goulter,  and  F.  Bouchart. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  116,  No.  2,  p  211-229,  February 
1990.  1  fig,  5  tab,  24  ref. 

Descriptors:  'Conveyance  structures,  'Cost-bene- 
fit analysis,  'Design  criteria,  'Economic  evalua- 
tion, 'Pipes,  'Water  conveyance,  'Water  distribu- 
tion, Design  flow,  Network  design,  Optimization, 
Probabilistic  process. 

A  new  methodology  was  developed  for  incorpo- 
rating reliability  considerations  directly  into  least- 
cost  optimization  design  models  for  looped  water 
distribution  networks.  The  essence  of  the  method- 
ology is  the  measurement  of  reliability  and  making 
changes  to  the  distribution  system  if  the  reliability 
is  found  to  be  unsatisfactory.  The  optimization 
model  constrains  the  probability  of  pipe  failure  for 
each  link  and  the  probability  of  demand  exceeding 
design  values  at  each  node  for  a  fixed  flow  pattern 
in  the  network.  The  probabilities  of  pipe  failure 
and  demand  exceedance  are  combined  into  a  single 
reliability  measure,  the  probability  of  no  node  fail- 
ure. Due  to  the  relationship  between  changing  pipe 
breakage  rates  and  pipe  capacity,  changing  the 
demand  exceedance  probability  also  tends  to 
reduce  the  probability  of  pipe  failure.  On  the  basis 
of  earlier  work,  a  simple  reduction  in  the  probabili- 
ty of  the  node  demand  exceeding  the  design 
values,  through  increasing  the  severity  of  the 
design  flow,  is  used  to  achieve  improvement  in  the 
probability  of  no  node  failure.  Application  of  the 
procedure  to  a  sample  network  demonstrated  that 
the  procedure  is  also  capable  of  handling  networks 
in  which  only  one  of  the  contributors  to  the  value 
of  the  probability  of  no  node  failure  can  contribute 
significantly  to  improvement  in  that  probability.  If, 
however,  reduction  in  the  expected  number  of  pipe 
breaks  within  a  network  over  a  given  time  period 
is  a  critical  issue,  measures  that  are  specifically 
designed  to  address  the  probability  of  pipe  failure 
appear  to  be  more  appropriate.  (Author's  abstract) 
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W90-08210 


ECONOMIC  ASPECTS  OF  GROUND-WATER 
WITHDRAWAL  PERMIT  TRANSFERS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08280 


IRRIGATION   PLANNING   BY   MULTILEVEL 
OPTIMIZATION. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08363 


RESOURCE  POTENTIALS  OF  THE  RUFIJI 
RIVER  BASES,  TANZANIA. 

Dar  es  Salaam  Univ.  (Tanzania).  Inst,  of  Resource 

Assessment. 

R.  B.  B.  Mwalyosi. 

AMBIO  AMBOCX,  Vol.  19,  No.  1,  p  16-20,  1989. 

3  fig,  20  ref. 

Descriptors:  'Resources  development,  'Rufiji 
River,  'Water  resources  development,  'Water  re- 
sources management,  Agriculture,  Competing  use. 
Fisheries,  Flood  plains,  Forest  watersheds,  Hydro- 
electric power,  Management  planning,  Tanzania. 

Tanzania  is  one  of  the  least  developed  countries  in 
the  world,  but  has  an  abundance  of  available  re- 
sources. The  Rufiji  River  basin,  the  largest  in  the 
country,  is  one  major  tourist  attraction.  Other  po- 
tential resources  include:  agriculture  irrigation,  hy- 
dropower  development,  fisheries  and  forestry. 
There  is  more  than  622,400  hectares  suitable  for 
irrigation  farming  and  the  Rufiji  Basin  contains 
over  60%  of  the  hydropower  potential  in  Tanza- 
nia. According  to  the  Rufiji  Basin  Development 
Authority  (RUBADA),  22  major  hydropower  sites 
have  been  identified.  The  total  hydropower  poten- 
tial in  the  basin  is  approximately  4000  MW.  How- 
ever, the  Rufiji  River  and  its  major  floodplains  are 
important  fishing  grounds,  with  one-fourth  of  all 
fish  species  in  the  Lower  Rufiji  floodplain  of  com- 
mercial value.  Approximately  22,900  sq  km  of  the 
basin  is  covered  by  woodland  forests;  about  4480 
sq  km  comprise  92  protected  forest  reserves.  These 
forests  are  also  important  as  a  source  of  water; 
18,000  sq  km  are  production  forests  providing 
timber  and  other  building  material.  Properly 
planned  development  of  these  resources  could  help 
to  boost  the  economy  of  the  country.  But,  sustain- 
able development  of  these  resources  requires  an 
integrated  approach.  Regulation  of  development 
activities  in  the  basin  necessitates  conducting  an 
impact  assessment  of  all  development  projects  to 
eliminate  or  minimize  environmental  hazards  as 
well  as  conflict  between  projects  competing  for 
similar  resources.  To  accomplish  this,  RUBADA 
needs  to  clearly  spell  out  its  short-term,  medium- 
term,  and  long-term  operational  goals  and  strate- 
gies. It  also  needs  to  build  up  a  strong  institutional 
capacity  and  develop  a  much  more  aggressive  atti- 
tude toward  its  management  activities.  (Agostine- 
PTT) 
W90-08445 


ECONOMIC  ANALYSIS  OF  TREATMENT 
TECHNOLOGDZS  TO  ACHIEVE  VOLATILE 
ORGANIC  CHEMICAL  REMOVAL  TO  SAFE 
LEVELS. 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08526 


CLIMATIC  CONDITIONS  OF  THE  FUTURE. 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 

(USSR).  Research  Dept. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08566 


WATER     RESOURCES     OF     THE     DANUBE 
RIVER    BASIN;    SOURCES    OF   POLLUTION 
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AND  CONTROL  AND  PROTECTION  MEAS- 
URES. 

Novi  Sad  Univ.  (Yugoslavia).  Faculty  of  Technical 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08605 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


HANDBOOK:    ESTIMATING    SLUDGE   MAN- 
AGEMENT COSTS. 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Research  and  Development. 

For   primary  bibliographic   entry  see   Field   5D. 

W9O-08176 


6D.  Water  Demand 


WATER  DEVELOPMENT  FOR  PHOSPHATE 
MINING  IN  A  KARST  SETTING  IN  FLORIDA- 
A  COMPLEX  ENVIRONMENTAL  PROBLEM. 

La  Moreaux  (P.E.)  and  Associates,  Inc.,  Tuscaloo- 
sa, AL. 

For  primary  bibliographic  entry  see  Field  6G. 
W90-07658 


MODELING  VDLLAGE  WATER  DEMAND  BE- 
HAVIOR: A  DISCRETE  CHOICE  APPROACH. 

Asian  Development  Bank,  Manila  (Philippines). 
X.  Mu,  D.  Whittington,  and  J.  Briscoe. 
Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  4,  p  521-529,  April  1990.  1  fig,  5  tab,  24  ref. 

Descriptors:  'Africa,  'Developing  countries, 
•Water  demand,  'Water  supply,  Kenya,  Model 
studies,  Water  collection. 

This  study  presents  a  discrete  choice  model  of 
households'  water  source  choice  decisions  in  de- 
veloping countries.  This  model  is  estimated  with 
data  collected  by  in-depth  personal  interviews  with 
69  households  in  Ukunda,  Kenya,  a  small  town 
south  of  Mombasa.  The  results  suggest  that  house- 
holds' source  choice  decisions  are  influenced  by 
the  time  it  takes  to  collect  water  from  different 
sources,  the  price  of  water,  and  the  number  of 
women  in  a  household.  Household  income,  howev- 
er, did  not  have  a  statistically  significant  effect. 
Essentially  the  same  data  were  used  to  estimate  a 
traditional  water  demand  model  which  attempts  to 
explain  the  quantity  of  water  demanded  by  a 
household  as  a  function  of  collection  time,  income, 
and  other  socioeconomic  variables.  The  discrete 
choice  model  can  be  used  to  determine  the  impact 
of  changes  in  household  and  source  characteristics 
on  the  probability  that  a  household  will  choose  a 
particular  water  source.  (Author's  abstract) 
W90-07663 


AMERICA'S  IRRIGATION:  CAN  IT  LAST. 

Agricultural  Research  Service,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  3F. 
W9O-07711 


HYDROELECTRIC  POTENTIAL  IN  SOUTH- 
ERN AFRICA. 

H.  Olivier. 

Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  88,  No.  1,  p  115-132,  February 
1990.  12  fig,  3  ref. 

Descriptors:  'Africa,  'Energy  sources,  'Future 
planning,  'Hydroelectric  power,  'Water  resources 
development,  Developing  countries,  Energy  trans- 
fer. Hydroelectric  plants,  International  agreements, 
Nonconsumptive  use. 

With  energy  supplies  on  the  continent  dwindling, 
and  the  possibility  of  political  negotiations  for 
water  between  African  countries  narrowing,  the 
development  of  hydroelectric  energy  through  tur- 
bines within  the  territory  of  each  Southern  African 
country  seems  a  promising  solution  to  form  a  mar- 
ketable product  for  developing  countries.  Once  the 
capital  costs  of  hydroelectric  power  generation 


have  been  amortized,  the  operation  and  mainte- 
nance costs  are  minimal.  The  vast  storages  re- 
quired for  energy  export  are  found  in  the  mighty 
rivers  in  Southern  Africa.  The  export-import 
system  of  energy  transfer  will  help  to  attenuate  the 
annually  recurring  floods,  and  provide  water  for 
irrigation  and  other  uses  downstream.  The  firm 
hydroelectric  power  potential  by  harnessing  the 
waters  of  the  White  Nile  in  Uganda,  the  Zambezi, 
Zaire,  Rufiji,  Shire  and  Cunene  rivers  of  Southern 
Africa  is  about  70,000  MW.  The  Zaire  at  Inga  is 
capable  of  yielding  40,000  MW.  The  Zambezi  and 
tributaries  can  yield  about  11,000  MW.  Internation- 
al co-operation  in  Southern  African  is  seen  in  the 
treaty  signed  in  October  1986  between  South 
Africa  and  Lesotho  for  the  implementation  of  the 
massive  Lesotho  Highlands  water  scheme.  The 
scheme  allows  large  quantities  of  water  to  be  di- 
verted to  South  Africa  from  the  upper  headwaters 
of  rivers  in  Lesotho  and  at  the  same  time  generates 
electricity  to  make  Lesotho  less  dependent  on  sup- 
plies from  Eskom.  Water  supplies  of  up  to  70  cu 
m/sec  will  reach  the  Vaal  area  of  South  Africa  to 
meet  water  needs  up  to  early  in  the  21st  century. 
Such  international  projects  increase  job  opportuni- 
ties, agricultural  development,  and  export  opportu- 
nities for  Southern  African  countries.  (Geiger- 
PTT) 
W90-07900 


WATER  SUPPLY. 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08181 


GROUNDWATER     CONTAMINATION     AND 
POLLUTION  IN  MICRONESIA. 

Societe  Anonyme  Francaise  d'Etudes,  de  Gestion, 

et  d'Enterprise,  Nanterre  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W9O-08223 


WATER  RESOURCES  DEVELOPMENT  IN 
COSTA  RICA  1970-2000. 

Instituto   Tecnologico   de   Costa   Rica,    Cartago. 

Dept.  de  Ingenieria  Forestal. 

J.  C.  Calvo. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  35, 

No.  2,  p  185-196,  April  1990.  2  fig,  1  tab,  19  ref. 

Descriptors:  'Costa  Rica,  'Developing  countries, 
•Resources  management,  'Water  use,  Administra- 
tive decisions,  Legislation,  Planning. 

The  estimated  overall  annual  runoff  in  Costa  Rica 
is  2200  mm  which  corresponds  to  an  outflow  of 
3357  cu  m/s.  Gross  water  utilization  by  hydroelec- 
tricity,  irrigation,  navigation  and  potable-industrial 
uses  has  increased  significantly  during  recent  dec- 
ades. An  estimate  for  the  year  2000  indicates  that 
the  degree  of  gross  water  utilization  will  increase 
to  about  20%.  Water  resources  availability  is  not  a 
problem  per  se.  There  are,  however,  water  scarcity 
and  allocation  conflicts  due  primarily  to  water 
pollution  and  uneven  water  distribution  in  time  and 
area.  The  lack  of  institutional  coordination,  inad- 
equate water  legislation,  accelerated  environmental 
degradation  and  absence  of  water  management 
programs  are  among  the  specific  policy  issues  in- 
volved. Changes  in  the  national  policy  toward 
natural  resource  management  within  the  last  two 
years  provide  an  opening  for  a  new  water  re- 
sources management  response.  These  involve  the 
creation  of  the  new  Ministry  of  Natural  Resources 
and  the  development  of  the  National  Strategy  for 
Sustainable  development.  Multilateral  and  bilateral 
development  agencies,  as  well  as  international  pri- 
vate and  voluntary  organizations,  must  support  the 
implementation  of  this  national  strategy  for  the 
desired  objectives  to  be  accomplished.  (Author's 
abstract) 
W90-08269 


STRDXING    A    BALANCE    IN    THE    PACIFIC 
NORTHWEST. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Geosci- 

ences. 

For  primary  bibliographic  entry  see  Field  81. 


W90-08290 


WATER  SUPPLY  AND  USE,  DALTON  LAKE, 
GEORGIA. 

Hydrologic  Engineering  Center,  Davis,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A2O4-O05. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Special  Projects  Report  No.  86-3,  May  1986.  201p, 
22  tab,  8  append. 

Descriptors:  'Dalton  Lake,  'Georgia,  'Water 
demand,  'Water  supply,  Alternative  planning, 
Coosa  River,  Coosawatee  River,  Flow  discharge, 
Seasonal  variation,  Selective  withdrawal,  Stream- 
flow,  Water  use. 

Water  supply  and  use  in  the  Coosa  River  Basin, 
Georgia  are  examined  to  assess  the  availability  of 
alternative  supplies  to  the  proposed  Dalton  Lake 
reservoir  project.  Streamflow  records  at  21  gage 
locations  are  analyzed  to  assess  the  availability  of 
surface  water.  Withdrawal  and  discharge  records 
at  364  locations  throughout  the  basin  are  analyzed 
to  determine  water  use.  It  was  found  that  the 
Coosa  Basin  stream  are  both  a  plentiful  supply  of 
water  and  susceptible  to  drought.  Wet  seasons  and 
years  provide  a  good  supply  source,  however, 
storage  is  not  available  to  store  this  supply  so  the 
region  is  also  vulnerable  to  dry  periods.  An  analy- 
sis of  the  principal  droughts  of  record  shows  mean 
annual  flows  below  the  period  of  record  mean 
annual  flow  for  up  to  nine  consecutive  years  at 
some  stations.  The  low  flow  period  in  the  Coosa 
Basin  are  the  months  of  June  through  November. 
The  June  through  November  flow  at  several  repre- 
sentative stations  have  below  annual  mean  stream- 
flow  for  the  period  of  record,  as  expected.  With- 
drawal and  discharge  data  shows  that  >  90%  of 
the  withdrawals  in  the  basin  area  by  six  users. 
Similarly,  80%  of  the  discharge  in  the  basin  is  by 
ten  users.  Consumptive  use  varies  from  zero  to 
86%  depending  upon  the  user.  A  comparison,  by 
hydrologic  sub-unit,  of  1984  consumptive  use 
shows  that  it  is  <  6%  of  the  minimum  mean 
annual  streamflow  and  <  25%  of  the  minimum 
mean  September  flow.  An  alternative  supply  to 
Dalton  Lake  is  withdrawal  of  surface  water  at 
Carters  downstream  from  Carters  Reservoir.  An 
analysis  of  the  36-yr  historical  record  shows  that 
there  have  been  approximately  723  days  when  the 
streamflow  in  the  Coosawatee  River  near  Carters 
has  fallen  below  319  cu  ft/sec.  The  probability  of  a 
low  flow  of  319  cu  ft/sec  or  less  lasting  for  a  7-day 
duration  is  approximately  0.38  when  the  water 
available  in  the  stream  is  less  than  that  needed  for 
withdrawal.  (Lantz-PTT) 
W90-08561 


6E.  Water  Law  and  Institutions 


TEXAS  RAILROAD  COMMISSION  OIL  AND 
GAS  DIVISION  UNDERGROUND  INJECTION 
CONTROL  PROGRAM:  A  PEER  REVIEW. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-07507 


AGRICULTURAL  CHEMICALS  AND  GROUND 
WATER  QUALITY -ISSUES  AND  CHAL- 
LENGES. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07598 


EPA  REGULATIONS  FOR  SURFACE  WATER 
TREATMENT  AND  TOTAL  COLIFORMS. 

Dallas  City  Water  Utilities  Dept.,  TX.  Wastewater 

Operation. 

D.  T.  Cave. 

Southwest    and    Texas    Water    Works    Journal 

STWJDV,  Vol.  71,  No.  10,  p  4-7,  January  1990.  1 

tab. 

Descriptors:  'Coliforms,  'Regulations,  'Water 
treatment,  Disinfection,  Giardia,  Legal  aspects, 
Standards,  Surface  water,  Water  law. 
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The  final  U.S.  EPA  regulations  for  surface  water 
treatment  and  total  coliforms  were  published  in  the 
June  29,  1989,  Federal  Register.  The  surface  water 
treatment  regulations  address  the  requirements  for 
filtration  and  disinfection  as  protection  against  or- 
ganisms such  as  Giardia  lamblia  and  viruses.  The 
regulations  provide  the  basis  for  determination  of 
which  public  water  systems  will  be  required  to 
filter  their  water.  The  disinfection  requirements 
established  residual  limits  in  the  distribution  system 
along  with  minimum  monitoring  requirements,  and 
will  be  required  for  all  water  systems.  The  residual 
at  the  entry  to  the  distribution  system  cannot  be 
less  than  0.2  mg/L  for  more  than  four  hours  in  any 
single  instance.  Systems  serving  more  than  3300 
people  will  be  required  to  continuously  monitor 
the  residual.  The  total  coliform  regulations  estab- 
lish minimum  sampling  requirements  to  monitor 
for  potential  coliform  contamination.  Systems  ana- 
lyzing at  least  40  samples  per  month  must  have  no 
more  than  5%  that  are  total  coliform  positive.  For 
systems  analyzing  fewer  than  40  samples  per 
month  no  more  than  one  sample  per  month  may  be 
total  coliform  positive.  Both  regulations  provide 
for  consequences  resulting  from  violations,  includ- 
ing public  notification.  (Mertz-PTT) 
W90-07660 


PRICING  OF  WATER  RESOURCES  WITH  DE- 
PLETABLE  EXTERNALITY:  THE  EFFECTS  OF 
POLLUTION  CHARGES. 

Institute  of  Socio-Economic  Planning,  University 

of  Tsukuba,  Tsukuba,  Rjaraki,  Japan. 

Y.  Kitabatake. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  531-537,  April  1990.  1  fig,  1  tab,  18  ref. 

Descriptors:  *Model  studies,  *Water  depletion, 
♦Water  pollution  control,  *Water  resources  man- 
agement. Capital  assets,  Economic  aspects,  Water 
resource  depletion  function. 

With  an  abstraction  of  a  real-world  situation,  water 
resources  are  viewed  as  a  depletable  capital  asset 
which  yields  a  stream  of  services  such  as  water 
supply  and  the  assimilation  of  pollution  discharge. 
The  concept  of  the  concave  or  convex  water  re- 
source depletion  function  is  then  introduced  and 
applied  to  a  general  two-sector,  three-factor 
model.  The  main  theoretical  contribution  is  to 
prove  that  when  the  water  resource  depletion 
function  is  a  concave  rather  than  a  convex  function 
of  pollution,  it  is  more  likely  that  gross  regional 
income  will  increase  with  a  higher  pollution 
charge  policy.  The  concavity  of  the  function  is 
meant  to  imply  that  with  an  increase  in  pollution 
released,  the  ability  of  supplying  water  at  a  certain 
minimum  quality  level  diminishes  faster  and  faster. 
A  numerical  example  is  also  provided.  (Author's 
abstract) 
W90-07664 


TUALATIN    RIVER:    A    COMMITMENT    TO 
WATER  QUALITY. 

HDR  Engineering,  Inc.,  Lake  Oswego,  OR. 

For  primary  bibliographic  entry  see  Field   5G. 

W90-07951 


CATCHMENT  MANAGEMENT  DECISION  EN- 
VIRONMENT: SOUTH  AUSTRALIAN  ENGI- 
NEERING AND  WATER  SUPPLY  DEPART- 
MENT AND  THE  MOUNT  LOFTY  RANGES. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-08162 


PROGRAMME  AL  GHAIT--MOROCCO 
WINTER  SNOWPACK  AUGMENTATION 
PROJECT:  A  COOPERATIVE  PROJECT  BE- 
TWEEN THE  KINGDOM  OF  MOROCCO  AND 
THE  UNITED  STATES. 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Re- 
search and  Lab.  Services. 
For  primary  bibliographic  entry  see  Field  3B. 
W90-08165 


ENSURING  THE  VIABILITY  OF  NEW,  SMALL 
DRINKING  WATER  SYSTEMS:  A  STUDY  OF 
STATE  PROGRAMS. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08168 


ENVIRONMENTAL  LEGISLATION  AND  REG- 
ULATIONS. 

Construction  Engineering  Research  Lab.  (Army), 
Champaign,  IL. 
R.  K.  Jain. 

IN:  Standard  Handbook  of  Environmental  Engi- 
neering. McGraw-Hill  Publishing  Co.,  New  York, 
New  York.  1990.  p  95-126,  28  ref. 

Descriptors:  *  Environmental  management,  'Legis- 
lation, 'Regulations,  Federal  jurisdiction,  Public 
policy,  State  jurisdiction. 

Environmental  legislation,  and  resulting  regula- 
tions, are  continually  evolving.  Clearly,  environ- 
mental regulations  can  have  a  profound  effect  on 
the  economic  activity  of  the  country.  To  provide 
an  understanding  of  the  purpose  and  function  of 
these  requirements,  topics  covered  in  this  chapter 
are:  rationale  for  environmental  legislation  and 
regulations;  concerns  regarding  environmental  leg- 
islation and  regulations;  legislative  data  systems;  an 
overview  of  federal  environmental  legislation 
(such  as  Safe  Drinking  Water  Act;  Clean  Water 
Act;  Resource  Conservation  and  Recovery  Act; 
Comprehensive  Environmental  Response,  Com- 
pensation and  Liability  Act;  Toxic  and  Substances 
Control  Act;  and  Coastal  Zone  Management  Act); 
and  trends  in  environmental  legislation  and  regula- 
tions. These  trends  include:  (1)  adjustments  in  the 
federal  and  nonfederal  roles  are  likely  to  increase 
state  participation  in  the  enforcement  and  adminis- 
tration of  environmental  regulations;  (2)  balancing 
of  economic  and  environmental  goals  is  likely  to 
take  the  form  of  moderation  in  achieving  some 
environmental  goals  which  adversely  affect  eco- 
nomic activities;  (3)  public  support  for  environ- 
mental protection  and  related  life-support  systems 
is  expected  to  continue,  especially  in  the  industrial- 
ized countries;  (4)  in  the  U.S.,  midcourse  correc- 
tion to  major  environmental  legislation  is  expected 
to  be  made  by  the  legislative  bodies.  This  mid- 
course  correction  will  be  based  upon  benefits  and 
costs  associated  with  environmental  requirements; 
(5)  to  the  extent  possible,  regulations  will  move 
away  from  the  command-and-control  type  ap- 
proach presently  used  in  most  cases;  (6)  with  in- 
creasing experience  in  the  pollution  control  tech- 
nology areas,  regulatory  controls  will  move  away 
from  the  'hothouse'  types  of  control  technologies 
that  deteriorate  rather  quickly  and  end  up  contrib- 
uting large  amounts  of  pollutants  and  incurring 
high  operation  and  maintenance  costs  during  the 
life  cycle  of  the  control  devices.  Instead,  more 
practical  emission  standards,  with  built-in  econom- 
ic incentives,  will  be  established  so  that  cost-effec- 
tive pollution  control  technology  which  provides 
overall  lower  pollutants  during  the  life  cycle  of  the 
equipment  could  be  used;  and  (7)  vigorous  public 
support  for  incorporating  environmental  concerns 
into  the  decision-making  process  as  embodied  in 
the  provisions  of  legislation,  such  as  the  National 
Environmental  Policy  Act  (NEPA)  is  expected  to 
continue.  (See  also  W90-08177)  (Lantz-PTT) 
W90-08179 


AIR  AND  WATER  QUALITY  STANDARDS. 

PEER  Consultants,  Inc.,  Washington,  DC. 

For  primary  bibliographic  entry   see   Field   5G. 

W90-08180 


ENVIRONMENTAL  ASSESSMENT. 

Construction  Engineering  Research  Lab.  (Army), 
Champaign,  IL. 
R.  K.  Jain. 

IN:  Standard  Handbook  of  Environmental  Engi- 
neering. McGraw-Hill  Publishing  Co.,  New  York, 
New  York.  1990.  p  1215-1251,  7  fig,  7  ref. 

Descriptors:  'Environmental  management,  'Legis- 
lation, Environmental  impact  statement,  Institu- 
tional constraints,  Public  policy,  Regulations. 

This  chapter  includes  information  necessary  in  re- 
sponding to  legislation  and  subsequent  regulations 


that  form  the  basis  for  environmental  assessments 
and  impact  statements.  The  content  and  processing 
of  various  environmental  documents  are  discussed. 
To  provide  an  understanding  of  the  impact  analysis 
process,  elements  related  to  environmental  impact 
analysis,  environmental  document  review,  and 
public  participation  are  also  presented.  (See  also 
W9O-08177)  (Lantz-PTT) 
W90-08185 


WATER     RESOURCES     DEVELOPMENT    IN 
COSTA  RICA  1970-2000. 

Instituto   Tecnologico   de   Costa   Rica,   Cartago. 

Dept.  de  Ingenieria  Forestal. 

For  primary  bibliographic  entry  see  Field  6D. 

W90-08269 


WATER  MANAGEMENT:  CHALLENGE  AND 
OPPORTUNITY. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 
W.  Viessman. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  2,  p  155- 
169,  March/ April  1990.  8  ref. 


Descriptors:     'Institutional     constraints, 
management,  Attitudes,  Technology. 


•Water 


Water  management  is  multidimensional.  It  em- 
braces planning,  design,  construction,  operation 
and  maintenance.  Its  ingredients  include  techno- 
logical capability,  social  attitudes,  economic  reali- 
ties, political  viewpoints  and  environmental  goals. 
Being  able  to  effectively  manage  water  resources 
often  depends  more  on  the  ability  to  maneuver 
within  institutional  constraints  than  to  design  tech- 
nological fixes.  Our  engineering  capability  is  more 
advanced  than  its  application,  yesterday's  methods 
are  being  applied  to  tomorrow's  problems,  and 
regional  problems  are  begging  for  solutions  be- 
cause we  try  to  solve  them  on  a  local  scale.  The 
need  for  institutional  reform  is  clear,  but  the  key  to 
accomplishing  it  is  elusive.  Both  resource-related 
and  institutional  factors  must  be  considered.  Ac- 
cordingly, potential  avenues  for  reform  are  pre- 
sented in  that  context.  The  challenge  is  to  face 
today's  and  tomorrow's  problems  with  tools  ap- 
propriate to  the  times  and  to  the  special  features  of 
the  locality  being  served.  (Author's  abstract) 
W90-08272 


ECONOMIC  ASPECTS  OF  GROUND-WATER 
WITHDRAWAL  PERMIT  TRANSFERS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08280 


OVERCOMING  FEDERAL  WATER  POLICIES. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento.  Financial   Assistance  and   Environmental 
Review  Branch. 
A.  L.  Riley. 

Environment  ENVTAR,  Vol.  31,  No.  10,  p  12-20/ 
29-31,  December,  1989.  7  fig,  17  ref. 

Descriptors:  'Environmental  effects,  'Federal  ju- 
risdiction, 'Flood  control,  'Flood  plains,  'Sedi- 
ments, 'Streams,  'Water  management,  'Water 
policy,  California,  Cost-benefit  analysis,  Marsh 
management,  Multiobjective  planning,  North 
Richmond,  San  Pablo  Creek,  Wildcat  Creek. 

The  flooding  of  the  Wildcat  and  San  Pablo  Creeks 
in  Contra  Costa  County,  California,  puts  the  im- 
poverished community  of  North  Richmond  under 
about  a  foot  of  water  once  every  three  years.  In 
1968,  the  Army  Corp  of  Engineers  issued  a  report 
that  presented  several  different  flood  control  plans, 
but  no  one  plan  was  recommended  because  the 
projects  did  not  pass  the  cost-benefit  test.  In  the 
1970s,  the  corps  based  its  planning  on  the  multiple 
objectives  of  the  Richmond  Model  Cities  Plan, 
which  focused  on  social  well-being,  environmental 
quality,  and  economic  redevelopment.  In  the 
1980s,  federal  policies  reverted  to  favoring  the 
construction  of  projects  based  on  a  single  objective 
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of  economic  efficiency.  A  coalition  of  North  Rich- 
mond community  groups  developed  a  'Modified 
Plan'  which  proposed  changing  existing  creek 
channels  to  simulate  the  natural  hydraulic  shape 
and  processes  of  undisturbed  streams,  deposit  the 
sediment  in  the  upstream  floodplain,  and  restore 
valuable  riparian  vegetation.  A  design  team  chose 
features  from  the  Selected  plan  of  the  county  and 
Army  Corps  of  Engineers  and  from  the  Modified 
Plan  and  designed  a  Consensus  Plan  in  which 
sediment  deposition  will  occur  on  the  floodplain 
and  in  the  bay  and  not  in  the  marsh.  Technical 
issues  faced  included  estimating  the  sediment  loads 
carried  by  the  creeks,  assessing  the  capacity  of  the 
corp's  proposed  sediment  basin,  judging  the  safety 
of  concrete  box  culverts,  and  assigning  roughness 
values  to  proposed  revegetation  areas.  The  multi- 
objective  project  to  restore  marshes,  provide  rec- 
reational and  educational  opportunities,  enhance 
the  environment,  and  control  flood  damages  at- 
tracted funding  from  a  variety  of  state  agencies. 
(MacKeen-PTT) 
W90-08289 


CLEANING  THE  RIVER  GANGA:  RHETORIC 
AND  REALITY. 

Cambridge  Univ.  (England).  Faculty  of  Social  and 

Political  Science. 

For  primary  bibliographic   entry  see   Field   5G. 

W90-08449 


RISK  MANAGEMENT  FOR  REGULATORY 
PURPOSES. 

Environmental   Protection   Agency,   Washington, 
DC.  Div.  of  Water  Supply. 
S.  W.  Clark. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  525-542,  1  tab, 
20  ref. 

Descriptors:  *Drinking  water,  'Regulations, 
•Standards,  'Volatile  organic  compounds,  'Water 
quality  control,  Aeration,  Benzenes,  Carbon  tetra- 
chloride, Costs,  Dichlorobenzene,  Dichloroethane, 
Dichloroethylene,  Granular  activated  carbon, 
Maximum  contaminant  level,  Public  health,  Safe 
Drinking  Water  Act,  Trichloroethane,  Trichlor- 
oethylene,  Vinyl  chloride,  Water  treatment. 

The  maximum  contaminant  levels  (MCLs)  for 
eight  volatile  organic  compounds  (VOCs)  were 
among  the  first  revised  drinking  water  standards 
promulgated  as  a  result  of  the  Safe  Drinking  Water 
Act  (SDWA)  Amendments  of  1986.  This  rule  has 
significance  beyond  these  eight  compounds  in  that 
it  has  stimulated  development  of  a  process  that 
EPA  can  follow  for  future  regulations.  For  VOCs, 
one  of  the  first  decision  points  was  whether  to 
have  an  MCL  or  a  treatment  technique  rule.  An 
MCL  rule  was  selected  since  these  contaminants 
can  be  measured  in  drinking  water.  Since  some  of 
the  maximum  contaminant  level  goals  (MCLGs) 
were  set  at  zero,  the  MCLs  were  strongly  influ- 
enced by  treatment  performance  and  measurement 
capabilities.  Development  of  best  available  tech- 
nology criteria  led  to  the  selection  of  GA  adsorp- 
tion and  packed  tower  aeration  technologies  which 
are  capable  of  cost-effective  treatment  to  levels 
below  analytical  detection  limits.  The  need  for  a 
reliable  measurement  technique  led  to  the  develop- 
ment of  the  practical  quantification  level  concept, 
which  was  an  important  component  in  setting  the 
MCL.  At  the  same  time,  an  acceptable  risk  range 
of  0.0001  to  0.000001  individual  lifetime  risk  of 
cancer  was  set  which,  along  with  treatment,  cost, 
and  analytical  measurement  considerations,  yielded 
the  final  MCLs.  Finally,  system-level  costs  and 
total  national  costs  and  benefits  were  evaluated  for 
various  MCL  levels.  When  all  of  this  information 
was  evaluated  and  integrated,  the  eight  MCLs 
were  promulgated:  benzene,  0.005  mg/L;  vinyl 
chloride,  0.002  mg/L;  carbon  tetrachloride,  0.005 
mg/L;  1,2-dichloroethane,  0.005  mg/L;  trichlor- 
oethylene,  0.005  mg/L;  p-dichlorobenzene,  0.075 
mg/L;  1,1 -dichloroethylene,  0.007  mg/L;  and 
1,1,1 -trichloroethane,  0.20  mg/L.  (See  also  W90- 
08509)  (Lantz-PTT) 
W90-08531 


HYDROCHEMICAL  MONITORING  AND  HY- 
DROGEOLOGIC  CHARACTERIZATION:  CON- 
FLICT AND  RESOLUTION. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-08563 


WATER    BIOLOGICAL    SUFFICIENCY    AND 

QUALITY    OF    THE    BULGARIAN    DANUBE 

STRETCH  (845-375  RIVER  KM). 

Bulgarian  Academy  of  Sciences,   Sofia.   Inst,  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-08618 


DEVELOPMENT  OF  WATER  POLLUTION 
CONTROL  IN  AUSTRIA:  AN  EXAMPLE  OF  A 
RIPARIAN  STATE  IN  THE  DRAINAGE  AREA 
OF  THE  RIVER  DANUBE. 

Technische   Univ.,    Vienna   (Austria).    Inst,    fuer 

Wasserguete  und  Landschaftswasserbau. 

For  primary  bibliographic  entry  see   Field   5G. 

W90-08634 


6F.  Nonstructural  Alternatives 


SPECIAL  FLOOD  HAZARD  EVALUATION 
REPORT:  DONNER  CREEK,  CITY  OF  NORTH 
TONAWANDA,  NIAGARA  COUNTY,  NEW 
YORK. 

Army  Engineer  District,  Buffalo,  NY. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08559 


6G.  Ecologic  Impact  Of 
Water  Development 


SIMULATING  THE  INDIRECT  EFFECTS  OF 
POWER  PLANT  ENTRAINMENT  LOSSES  ON 
AN  ESTUARINE  ECOSYSTEM. 

Versar,  Inc.,  Columbia,  MD.  Ecological  Sciences 

and  Analysis  Div. 

J.  K.  Summers. 

Ecological  Modelling  ECMODT,  Vol.  49,  No.  1/ 

2,  p  31-47,  December  1989.  2  fig,  4  tab,  31  ref. 

Descriptors:  'Ecological  effects,  'Electric  power- 
plants,  'Entrainment,  'Estuaries,  'Fish  entrain- 
ment,  'Fish  mortality,  'Model  studies,  Bass,  Blue- 
fish,  Data  interpretation,  Ecosystems,  Fish  food, 
Fish  populations,  Maryland,  Patuxent  River,  Popu- 
lation dynamics,  Weakfish. 

Entrainment  caused  by  the  operation  of  the  Chalk 
Point  Steam  Electric  Station  has  been  shown  to  be 
a  major  source  of  mortality  to  the  early  life  stages 
of  forage  fish  populations  in  the  Patuxent  River, 
Maryland.  While  direct  losses  to  these  populations 
are  important  as  a  source  of  reduction  for  popula- 
tion abundance,  these  losses  also  represent  de- 
creases in  estuarine  forage  supplies  and  potential 
reductions  in  the  abundance  of  estuarine  predators. 
A  simple  estuarine  trophic  dynamics  model  was 
constructed  to  determine  the  magnitude  of  the 
potential  losses  to  major  estuarine  consumers  in  the 
Patuxent  River  ecosystem  due  to  the  power  plant- 
related  losses  of  forage  fish.  Simulations  were  com- 
pleted using  two  sets  of  feeding  assumptions:  feed- 
ing proportional  to  forage  abundance,  and  feeding 
based  on  dietary  preferences.  The  model  demon- 
strates that  striped  bass,  bluefish,  and  weakfish 
could  experience  significant  losses  (>25%)  to 
overall  population  production  levels  if  they  prefer 
to  prey  upon  bay  anchovy  and  silversides  with 
entrainment  losses  to  these  forage  populations  > 
or  =  70%  of  juvenile  recruitment.  The  model  also 
shows  that  indirect  predator  losses  would  be  ex- 
pected to  be  low  (<5%)  if  the  majority  of  their 
diets  consisted  of  forage  other  than  bay  anchovy 
and  silversides.  (Author's  abstract) 
W90-07653 


WATER  DEVELOPMENT  FOR  PHOSPHATE 
MINING  IN  A  KARST  SETTING  IN  FLORIDA- 
A  COMPLEX  ENVIRONMENTAL  PROBLEM. 

La  Moreaux  (P.E.)  and  Associates,  Inc.,  Tuscaloo- 


sa, AL. 

P.  E.  Lamoreaux. 

Environmental     Geology    and    Water    Sciences 

EGWSEI,  Vol.  14,  No.  2,  p  117-153,  September/ 

October  1989.  28  fig,  5  tab,  172  ref. 

Descriptors:  'Florida,  'Groundwater  manage- 
ment, 'Regulations,  'Water  law,  'Water  supply, 
Aquifer  management,  Groundwater  availability, 
Legal  aspects,  Permits,  State  jurisdiction,  Water 
management.  Water  use. 

The  state  of  Florida  passed  legislation  in  the  early 
1970s  and  developed  regulations  applied  to  large 
withdrawals  of  groundwater.  These  regulations  re- 
quire strict  adherence  to  defining  the  impact  on 
surface  water,  shallow  surficial  aquifers,  and  the 
deeper  aquifers  within  the  Floridan  Aquifer 
System.  These  regulations  require  the  development 
of  a  Regional  Impact  Statement  and  a  Consump- 
tive Use  Permit.  To  meet  these  requirements  it  is 
necessary  to  perform  surface  and  groundwater 
studies,  extensive  pumping  tests,  and  collect  de- 
tailed monitoring  and  water  quality  data.  These 
permits  fall  under  the  jurisdiction  of  the  Florida 
Department  of  Environmental  Regulators  and  are 
administrated  under  the  Regional  Water  Manage- 
ment District  (such  as  the  Southwest  Florida  Man- 
agement District).  These  regional  district  offices 
have  a  regulatory  hearing  board,  hold  public  hear- 
ings that  are  properly  advertized,  and  have  support 
staffs  of  geologists,  chemists,  and  biologists.  The 
Florida  Code  involved  requires  that,  '"The  water 
crop,  in  the  absence  of  data  to  the  contrary,  is  1000 
gallons/day /acre.'  A  5-3-1  Criteria  also  applies 
that  requires  that  a  determination  be  made  to  show 
that  there  will  not  be  more  than  a  5-foot  average 
decline  in  water  level  in  the  Floridan  Aquifer  at 
the  boundary  of  a  property  to  be  developed;  not 
more  than  a  3-foot  decline  in  the  Surficial  Aquifer 
at  the  boundary;  and  no  more  than  a  1-foot  decline 
in  the  nearest  water  body  (pond,  lake,  etc.).  In 
addition,  surface  water  flow  in  streams  of  the  area 
must  not  be  decreased  more  than  5%  unless  a 
variance  to  the  rule  is  obtained.  (Author's  abstract) 
W90-07658 


SALINITY      CHANGES      IN     CHARLESTON 
HARBOR  1922-1987. 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-07733 


EFFECTS  OF  RIVER  DISCHARGE  AND  HIGH- 
TIDE  STAGE  ON  SALINITY  INTRUSION  IN 
THE  WEEK!  WACHEE,  CRYSTAL,  AND 
WITHLACOOCHEE  RTVER  ESTUARIES, 
SOUTHWEST  FLORIDA. 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-07842 


IN  SEARCH  OF  AN  EARTH  ETHIC. 

A.  B.  Nichols. 

Water  Environment  &  Technology,  Vol.  2,  No.  3, 

p  36-41,81,  March  1990.  3  fig. 

Descriptors:  'Environmental  policy,  'Environ- 
mental protection,  'Ethics,  'Pollution  control, 
'Public  opinion,  Aesthetics,  Climatology,  Devel- 
oping countries,  Economic  evaluation,  Ecosys- 
tems, Global  warming,  Historical  perspective,  In- 
dustrial development,  Natural  resources,  Public 
health,  Regulations,  Safety. 

Environmental  ethics  is  both  an  academic  disci- 
pline and  a  main  thread  running  thorugh  the  larger 
ecological  movement.  As  an  academic  discipline,  it 
aspires  to  a  legitimacy  now  enjoyed  by  other  disci- 
plines. The  environmental  movement  is  essentially 
about  man's  values,  duties,  and  responsibilities  to- 
wards nature.  Historically,  the  movement  has  been 
diverse,  encompassing  many  different  perspectives 
on  a  wide  ideological  spectrum.  Environmentalists 
of  all  persuasions  develop  their  arguments  from 
various  ethical  systems;  some  draw  on  classical 
ethics  to  develop  an  anthropocentric  ethic  towards 
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nature;  others  aim  to  develop  an  ecocentric  ethical 
system.  In  the  USA,  public  values  are  reflected  in 
pollution  control  and  environmental  protection 
laws.  Embedded  in  these  laws  is  the  belief  that  the 
integrity  of  our  natural  resources,  as  well  as  public 
health  and  safety,  should  be  maintained.  Public 
values  are  often  predicated  on  intangibles,  such  as 
a  sense  of  aesthetics.  The  tools  of  conventional 
economic  analysis  may  be  inadequate  to  assess 
intergenerational  risk  in  areas  such  as  global  warm- 
ing. Ethicists  need  to  work  with  climatologists  to 
develop  models  which  will  protect  future  genera- 
tions. In  less  developed  countries,  industrialization 
has  a  much  higher  priority  than  pollution  reduc- 
tion. Man  must  recognize  that  he  is  a  part  of  nature 
on  which  his  existence  depends  and  economic  ac- 
tivity must  account  for  the  environmental  costs  of 
production.  (Brunone-PTT) 
W9O-07950 


ZOOPLANKTON  COMMUNITY  CHANGES  IN 
LAKE  KINNERET  (ISRAEL)  DURING  1969- 
1985. 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08070 


EVALUATION  OF  CLAMSHELL  DREDGING 
AND  BARGE  OVERFLOW,  MILITARY  OCEAN 
TERMINAL,  SUNNY  POINT,  NORTH  CARO- 
LINA. 

Waterways  Experiment  Station,  Vicksburg,  MS. 
M.  R.  Palermo,  J.  Homziak,  and  A.  M.  Teeter. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
D-90-6,  March  1990.  Final  Report.  70p,  17  fig,  9 
tab,  85  ref. 

Descriptors:  'Dredging,  *Environmental  effects, 
•Estuarine  sediments,  'Suspended  solids,  *Water 
pollution  sources,  'Water  resources  development, 
Channel  improvement,  Clamshell  dredge,  Water 
quality. 

The  1987  maintenance  dredging  for  the  Military 
Ocean  Terminal,  Sunny  Point  (MOTSU),  North 
Carolina,  project  was  performed  by  mechanical 
clamshell  dredge,  with  material  placed  in  barges 
and  transported  to  an  open  water  ocean  disposal 
site.  The  loading  characteristics  of  the  barges  for 
both  overflow  and  non-overflow  conditions  and 
potential  gain  in  load  due  to  overflow  were  deter- 
mined  for   three  barge  loads.   The  load   gained 
during  the  period  of  overflow  varied  from  1.4  to 
3.2%,  with  corresponding  times  of  overflow  from 
9  to  28  minutes.  The  load  gained  by  filling  the 
disposal  barge  in  one  test  from  a  level  1  ft  below 
the  coaming  to  the  point  of  overflow  was  approxi- 
mately  6.9%.   This,   added   to   the   load   gained 
during  overflow,  corresponded  to  a  total  increase 
in  load  of  10.1%  for  this  test.  The  suspended  solids 
concentration  of  the  overflow  increased  with  time 
of  overflow.  The  average  concentration  at  the  start 
of  overflow  was  88  g/L  as  compared  with  248  g/L 
at  the  end  of  overflow.  Plumes  from  the  clamshell 
bucket  spillage  were  observed  to  be  patchy  in 
nature,  were  advected  downcurrent,  and  mixed 
with  the  ambient  water  downstream.  The  average 
suspended  solids  concentration  of  samples  in  the 
plumes  generated  by  dredging  was  47  mg/L  above 
the  background,  while  that  for  plumes  generated 
by  dredging  with  overflow  was  65  mg/L  above 
background.  The  suspended  solids  concentrations 
in  the  plumes  were  reduced  to  near-background 
levels  at  short  distances  from  the  dredging  activity. 
An  analytical  model  indicated  the  material  in  the 
plumes  settles  rapidly  without  being  transported, 
and  only  a  small  fraction  of  the  suspended  material 
would  go  into  far-field  suspension.   A  literature 
review  was  conducted  to  evaluate  the  potential 
biological  effects  of  the  dredging  overflow.  Eggs, 
larvae,  juveniles,   and  adult  forms  of  estuarine- 
dependent  fish  and  shellfish  species  appear  to  be 
very  tolerant  to  elevated  suspended  solids  concen- 
trations. When  viewed  against  data  on  naturally 
occurring  minimum,  average,  and  maximum  sus- 
pended sediment  concentrations  at  this  site,  the 
suspended  sediment  levels  observed  during  dredg- 
ing and  overflow  most  probably  did  not  produce 
any    significant    adverse    environmental    effect. 
(Lantz-PTT) 


W90-08139 


DESIGN  FOR  SALADO  RESEARCH. 

Roosevelt  Monograph  Series  1,  Anthropological 
Field  Studies  22,  January  1990.  192p,  23  fig,  15  tab. 
Edited  by  Glen  E.  Rice.  Bureau  of  Reclamation 
Contract  9-CS-32-06230. 

Descriptors:  'Archaeology,  'Arizona,  'Roosevelt 
Lake,  'Social  aspects,  Salado,  Sonoran  Desert, 
Tonto  Basin,  Water  resources  development. 

The  Roosevelt  Platform  Mound  Study  will  exam- 
ine three  classic  period  communities  in  the  Tonto 
Basin,  Arizona.  Seventy-nine  sites  will  be  investi- 
gated over  a  8-year  period,  4  of  which  will  be 
spent  in  the  field.  This  volume  presents  the  re- 
search framework  for  these  investigations,  outlines 
the  field  approach  and  the  special  studies  to  be 
conducted.  The  focus  of  this  research  is  the  study 
of  organizational  complexity.  The  contributing  au- 
thors argue  that  the  Salado  phenomenon  can  be 
best  understood  as  the  material  manifestation  of  a 
more  complex  social  organization  that  developed 
among  the  societies  of  the  large  river  valleys  of 
Arizona's  Sonoran  Desert  around  AD.  1 100.  Part 
of  the  research  is  oriented  toward  a  more  thorough 
identification  of  the  criteria  that  would  allow  for  a 
better  characterization  of  the  Tonto  Basin  in  cul- 
ture history  units.  Another  part  of  the  research  will 
seek  to  measure  the  genetic  affinity  of  the  people 
who  occupied  the  Tonto  Basin,  to  determine  if 
they  were  more  closely  related  to  the  people  of 
Grasshopper  or  the  lower  Salt  River  valley.  The 
study  provides  a  truly  ecological  approach  to  the 
study  of  the  past.  A  component  of  the  research  is 
oriented  to  reconstructing  the  prehistoric  land- 
scape, both  in  the  distribution  of  different  kinds  of 
microenvironments  and  in  terms  of  the  changes 
that  could  have  occurred  through  cyclical  patterns 
of  erosion.  The  Bureau  of  Reclamation  has  plans 
for  two  other  parallel  projects  that  will  add  further 
detail  on  site  diversity  and  function  in  the  Tonto 
Basin  area.  One  of  these  will  focus  on  small  rural 
sites  associated  with  agricultural  terraces  on  the 
slopes  above  the  valley  bottom.  The  second  of 
these  projects  will  focus  on  a  sequence  of  pre- 
Classic  and  Classic  sites  that  can  be  used  to  docu- 
ment the  development  of  the  platform  mound  com- 
plexes in  the  Tonto  Basin.  The  results  of  these  two 
ancillary  projects  will  be  used  in  conjunction  with 
these  findings  to  prepare  an  overall  synthesis  of  the 
prehistory  of  the  Tonto  Basin.  (Lantz-PTT) 
W90-08174 


ENVIRONMENTAL  ASSESSMENT. 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

For  primary  bibliographic  entry  see  Field  6E. 

W90-08185 


OVERCOMING  FEDERAL  WATER  POLICIES. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. Financial  Assistance  and  Environmental 
Review  Branch. 

For  primary  bibliographic  entry  see  Field  6E. 
W90-08289 

LONGITUDINAL  STRUCTURE  OF  AN  AGRI- 
CULTURAL PRAIRIE  RTVER  SYSTEM  AND 
ITS  RELATIONSHIP  TO  CURRENT  STREAM 
ECOSYSTEM  THEORY. 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08437 

IMPACT  OF  FURTHER  IMPOUNDMENTS  ON 
THE  OXYGEN  BALANCE  AND  WATER  QUAL- 
ITY OF  THE  DANUBE  IN  GERMANY. 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 
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The  construction  of  two  or  three  impounding  dams 
along  the  remaining  freely  flowing  reach  (73  km) 
of  the  Danube,  the  purpose  of  which  is  to  guaran- 
tee a  minimum  navigable  depth  of  3  meters  needed 
for  modern  cargo  ships  and  to  produce  electric 
power,  is  discussed.  The  impact  of  these  develop- 
ments is  discussed  on  the  basis  of  experience  with 
similar  impoundments  further  upstream  and  results 
from  water  quality  model  calculations.  The  mathe- 
matical model  used  is  of  the  deterministic  type, 
calculating  the  growth  of  slowly  growing  orga- 
nisms (nitrifying  bacteria,  algae  and  zooplanktons) 
according  to  MONOD  and  MICHAELIS- 
MENTEN.  The  impoundment  regulation  of  this 
reach  of  the  Danube  would  lead  to  an  increase  in 
flow  times  of  about  1.5  days  at  mean  low  flow 
(MLQ)  and  0.4  days  at  mean  flow  (MQ).  Com- 
pared with  impoundments  on  other  German  rivers 
or  the  Iron  Gate  impoundments  on  the  Danube, 
the  effect  of  these  new  impoundments  on  water 
quality  parameters  is  likely  to  be  minimal.  The 
most  pronounced  change  would  most  probably 
consist  of  a  certain  reduction  in  the  diurnal  fluctua- 
tions of  the  oxygen  content.  Considerable  changes 
are  expected  in  flow  velocities  and,  as  a  result  of 
these  changes,  in  the  characteristics  and  coloniza- 
tion of  the  stream  bed,  over  a  distance  of  10  to  15 
km.  (Agostine-PTT) 
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For  intermittent  power  generation  water  is  stored 
in  a  dammed  part  of  the  river  channel  or  in  special 
impoundments.  During  the  relatively  short  but 
very  frequent  times  of  power  generation  (about 
3X/day)  most  of  the  stored  water  is  released 
through  the  turbines.  Thus,  intermittent  power 
generation  causes  frequent  and  dramatic  discharge 
peaks  combined  with  intervening  extremely  low 
water  conditions.  This  highly  artificial  discharge 
regime  adversely  affects  the  stream  biocenoses,  in 
permanently  flooded  as  well  as  in  periodically 
flooded  channel  areas.  Unlike  artificially  induced 
floods,  'natural'  floods  do  not  act  as  disturbances 
on  the  river  biocenoses.  The  data  presented  in  this 
paper  indicate  that  beside  size  and  frequency  of 
man-induced  floods,  the  unnatural  independency  of 
surface  and  groundwater  hydrology  might  be  a 
reason  for  the  adverse  effects  of  intermittent  power 
generation.  Two  Austrian  rivers  were  studied,  the 
Bregenzerach,  which  drains  into  the  Rhine  system 
and  flows  in  the  western  most  part  of  Austria,  and 
the  Enns  River,  which  drains  directly  into  the 
Danube.  Both  rivers  are  highly  influenced  by  inter- 
mittent power  generation.  Sampling  was  done 
using  the  freeze-core  method.  The  method  allows 
the  study  of  the  vertical  distribution  of  the  fauna  in 
the  bed  sediments  as  well  as  estimations  of  abun- 
dance in  channel  areas  with  dry  sediment  surfaces. 
Whereas  no  alterations  were  found  in  the  qualita- 
tive composition  of  zoobenthos,  the  decrease  in 
abundance  and  biomass  may  amount  to  up  to  95%. 
The  mismatch  between  the  hydrography  of  surface 
and  groundwater  might  well  be  a  cause  of  the 
detrimental  effects  of  frequent  and  artificially  cre- 
ated spates.  The  drastic  reduction  of  zoobenthic 
biomass  affects  not  only  fish  production,  but  mini- 
mizes self-purification  processes  as  well.  Until  trib- 
utaries diminish  the  effects  of  intermittent  power 
generation,  the  river  is  reduced  to  a  mere  transport 
vehicle.  (Agostine-PTT) 
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The  artificial  canal-like  system  'Neue  Donau'  func- 
tions as  a  control  for  high  waters  of  the  Danube 
River  and  is  an  important  recreational  area  for 
many  people.  Water  quality  and  trophic  status  of 
the  water  body  is  therefore  of  prime  importance. 
The  high  nutrient  concentrations  of  the  Danube 
River  (P-tot  238  +/-41  micrograms/L,  N-tot  2.53 
+/-0.78  micrograms/L)  reach  the  system  via 
groundwater  seepage.  Present  conditions  in  the 
basin  of  the  Neue  Donau  are,  as  a  result  of  this 
nutrient  influx,  eutrophic  to  hypertrophic.  Average 
values  during  the  summer  period  have  declined 
from  366  micrograms/L  total  phosphorus  to  78 
micrograms/L,  and  from  86  micrograms/L  chloro- 
phyll-a  to  17  micrograms/L  between,  1985  and 
1988.  However,  a  dam  which  is  planned  in  the 
river  at  Vienna  will  permanently  raise  the  water 
level  of  the  river  thus  increasing  the  groundwater 
flow  in  the  direction  of  the  Neue  Donau,  and  it's 
nutrient  input.  This  will  enhance  trophic  condi- 
tions in  the  impoundment.  Since  macrophytes  play 
an  important  role  in  one  part  of  the  system,  macro- 
phyte  management  together  with  measures  along 
the  river  are  some  of  the  suggested  strategies  to 
keep  the  system  Neue  Donau  at  acceptable  trophic 
conditions  and  good  water  quality.  (Author's  ab- 
stract) 
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Investigations  were  conducted,  from  1977  to  1989, 
into  the  effects  of  warm  wastewaters  from  thermal 
power  stations  on  ecosystems  of  the  Sava  and  the 
Velika  Morava,  tributaries  of  the  Danube  River  in 
Yugoslavia.  The  thermal  power  stations  (TPSs) 
were  the  'Morava'  TPS,  situated  near  Svilajnac  on 
the  Morava  River,  and  'Nicola  Tesla  A  and  B' 
TPSs  near  Obrenovac  an  the  Sava  River.  These 
rivers  also  receive  industrial  and  urban 
wastewaters  along  their  entire  length.  The  temper- 
ature differences  between  the  river  waters  abstract- 
ed and  the  wastewaters  returned  to  the  rivers  were 
from  8  to  15  C.  In  the  areas  influenced  by  these 
warm  wastewaters,  greater  heterogeneity  of  ichth- 
yofauna  and  faster  growth  and  maturation  of  fish 
were  observed.  These  were  considered  to  be  posi- 
tive effects.  Due  to  the  periodic  washing  out  of 
TPS  coal  ash  repositories  which  are  located  in  the 
riparian  areas,  concentrations  of  sulfates,  phos- 
phates, and  nitrates  have  been  increasing  in  the 


Morava,  which  may  have  negative  effects  on  the 
aquatic  communities.  High  ambient  temperatures 
in  the  summer,  during  periods  of  low  water  and 
reduced  oxygen  content  in  the  polluted  river  con- 
ditions, also  had  negative  effects  on  the  water 
ecosystems.  The  warm  wastewaters  from  the  ther- 
mal power  stations  could  be  used  in  aquaculture, 
which  would  decrease  the  thermal  pollution  of  the 
rivers  during  the  summer  lower  water  periods. 
(Author's  abstract) 
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The  Sava  River,  which  is  the  main  Yugoslav  tribu- 
tary of  the  Danube,  is  of  poor  quality,  and  is 
classified  as  a  third  or  fourth  quality  class  river. 
The  need  for  improving  the  Sava  River  water 
quality  was  anticipated  by  the  planned  construc- 
tion of  7  hydroelectric  powerplants  on  the  reach 
between  Zidani  and  the  republic  border.  In  addi- 
tion, a  parallel  water  quality  program  was  institut- 
ed, consisting  of  the  construction  of  1 1  municipal 
wastewater  treatment  plants  and  9  pretreatment 
plants  for  industrial  wastewater.  In  order  to  formu- 
late objectives  and  prioritize  water  quality  goals, 
the  mathematical  model  QUAL  II  was  used,  but 
was  restricted  by  the  lack  of  recorded  data.  As  a 
result  of  these  simulations,  the  following  conclu- 
sions were  made:  (1)  Retention  time  will  signifi- 
cantly increase  after  completion  of  the  Vrhovo 
hydroelectric  power  plant  (HEPP).  (2)  The  dis- 
solved oxygen  level  will  decrease,  and  will  be  most 
noticeable  during  low  discharges  in  the  Sava  and 
at  high  temperatures;  (3)  Longer  retention  times  in 
the  reservoir  will  cause  a  reduction  of  organic 
pollution  expressed  as  biochemical  oxygen  demand 
for  5  hours;  (4)  Nitrification  will  occur;  and  (5) 
Larger  retention  times  will  cause  the  reduction  of 
coliform  levels.  The  following  priority  tasks  are 
proposed  for  the  Sava  River  sanitation  project:  (a) 
Disposable  funds  should  first  be  directed  toward 
larger  sewer  systems  which  conduct  municipal  and 
industrial  wastewater;  and  (b)  from  an  ecological 
and  socio-economical  standpoint,  pretreatment  of 
industrial  wastewater  should  be  performed  to 
reduce  toxicity  and  suspended  solids.  (Agostine- 
PTT) 
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The  importance  and  share  of  bank  filtered  waters 
as  a  source  of  municipal  water  supply  in  Hungary 
are  unparalleled  even  on  an  international  scale. 
Close  to  40%  of  the  water  delivered  by  the  public 
water  companies  originates  from  bank  filtered  re- 
sources. The  physical,  chemical  and  bacterial  qual- 
ity of  bank  filtered  water  depends  on  a  number  of 
factors  and  is  controlled  by:  the  quality  of  water  in 
the  stream,  the  properties  of  the  filter  layer,  the 


velocity  of  seepage  flow,  the  residence  time  in  the 
gravel  layer,  and  the  quality  of  water  arriving  from 
the  background  areas.  The  most  important  factor  is 
the  quality  of  surface  water  in  the  feeding  stream. 
A  necessary  criterion  is  that  the  quality  of  river 
water  (raw  water)  should  be  high  enough  to 
permit  the  production  of  wholesome  drinking 
water  by  the  natural  process  of  bank  filtration 
followed  by  disinfection,  without  any  additional 
treatment  operations.  The  impacts  of  river  training 
and  gravel  dredging  on  the  quality  of  bank  filtered 
waters  are  considered  along  the  Danube  sections 
upstream  and  downstream  of  Budapest,  where  im- 
portant sources  of  drinking  water  are  situated. 
Case  studies  are  presented  to  show  that  training 
structures  and  dredging  operations  affect  the  hy- 
draulic conditions  in  the  river  that  are  conducive 
to  silting  in  areas  with  reduced  flow  velocities. 
Adverse  hydrochemical  changes  occur  in  the  silted 
filter  layer,  especially  the  dissolution  of  iron  and 
manganese,  and  higher  concentrations  of  ammonia 
ions  are  observable.  Dredging  tends  to  disrupt  the 
biologically  active  filter  layer,  while  the  ensuing 
bed  degradation  causes  changes  in  the  inflow  ratio, 
increasing  the  proportion  of  polluted  groundwater 
from  the  background  areas  in  the  wells.  (Agostine- 
PTT) 
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The  paper  describes  specific  changes  in  the  quality 
of  the  Danube  river  water  under  the  conditions  of 
backwater  effects  from  the  Hydropower  Plant 
Djerdap  I  storage,  from  Smederevo  to  Kladovo. 
Changes  in  the  composition  of  the  water  in  this 
section  were  analyzed  for  five  profiles:  organic 
matter,  oxygen  regime,  reduction  of  turbidity,  and 
changes  in  the  composition  and  abundance  of 
plankton.  Investigations  were  made  at  three  sam- 
pling points  (at  the  left  bank,  central  flow  and  the 
right  bank)  at  characteristic  discharges  (spring 
high  water,  summer  and  autumn  low  water)  using 
standard  analytical  methods.  Analysis  of  phyto- 
plankton  and  zooplankton  (qualitative  and  quanti- 
tative composition)  was  made  with  regard  to  spe- 
cies. Changes  in  the  flow  conditions  (rate  and 
geometrical  characteristics)  lead  to  changes  in  the 
conditions  for:  depositing  suspended  material; 
reaeration;  and  plankton  development.  Sedimenta- 
tion processes  in  the  backwater  result  in  a  high 
level  of  reduction  of  suspended  and  organic  de- 
gradable  matter.  The  released  organic  load  is 
broken  down  in  the  reservoir  with  effects  which 
improve  with  longer  retention  times  and  flow 
rates.  Compensation  for  the  dissolved  oxygen  con- 
sumed in  the  process  of  biochemical  degradation  in 
the  open  reservoir,  is  mostly  made  through  the 
process  of  reaeration;  the  efficiency  of  this  process 
does  not  produce  a  favorable  oxygen  balance,  re- 
sulting in  an  increased  deficit  throughout  the  wa- 
tercourse. The  decrease  in  plankton  diversity  and 
abundance  along  the  studied  section  brings  about 
decreased  production  in  the  lower  part  of  the 
reservoir.  The  sedimentation  processes  and,  above 
all,  mixing  effects  with  changed  geometrical  char- 
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cteristics,  are  limiting  factors  for  production  in 
le  reservoir,  requiring  clarification  through  fur- 
ler  investigation.  (Agostine-PTT) 
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[Tie  Hanford  Site,  operated  for  the  U.S.  Depart- 
nent  of  Energy  (DOE)  by  Westinghouse  Hanford 
Company,  consists  of  several  functional  areas.  The 
[  100  Area,  near  the  city  of  Richland,  has  been  used 
or  maintenance  activities.  Waste  disposal  sites  in 
he  1100  Area  received  unknown  quantities  of 
iquid  and  solid  waste  between  1950  and  1985 
ncluding  spent  battery  acid,  antifreeze,  used  motor 
)ils,  solvents,  degreasers,  paints,  and  paint  thinner. 
Diese  disposal  sites  are  close  to  wells  that  supply 
water  to  Richland,  Washington.  Although  no  con- 
aminants  have  been  observed  in  water  samples 
aken  from  the  water  supply  wells,  five  monitoring 
wells  will  be  installed  between  the  waste  disposal 
iites  and  the  wells  supplying  water  to  Richland  to 
detect  any  possible  contaminants  in  the  ground- 
water before  they  reach  the  water  supply  wells, 
rhe  groundwater  monitoring  system  in  the  vicinity 
af  the  1100  Area  and  the  North  Richland  Well 
Field  will  provide  groundwater  quality  and  poten- 
tiometric  data  in  the  vicinity  of  the  1100  Area 
waste  disposal  facilities  and  the  Richland  water 
supply  wells.  This  plan  describes  the  existing  waste 
disposal  facilities  and  water  supply  wells,  geohy- 
drology of  the  area,  well  completion  specifics,  and 
the  data  to  be  gathered  from  the  five  new  wells. 
(Author's  abstract) 
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S.  K.  Liddle,  R.  W.  Whitmore,  R.  E.  Mason,  W.  J. 

Alexander,  and  L.  R.  Holden. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  10,  No.  1,  p  142-146,  Winter  1990.  3  fig,  19 

ref. 

Descriptors:  'Agricultural  chemicals,  'Fluctua- 
tions, 'Groundwater  chemistry,  'Groundwater 
pollution,  'Network  design,  'Statistical  methods, 
'Water  chemistry,  Alachlor,  Sampling,  Surveys. 

Groundwater  studies  that  require  long  data  collec- 
tion periods  may  be  affected  by  temporal  changes 
in  groundwater  chemistry.  Seasonal  fluctuations  in 
groundwater  chemistry  are  particularly  apparent 


in  shallow  aquifers.  Of  specific  interest  is  the  inclu- 
sion of  temporal  variability  in  the  design  of  statisti- 
cal surveys  of  agricultural  chemicals  in  well  water. 
Statistical  treatment  of  temporal  variability  in- 
volves selecting  a  probability  sample  from  tempo- 
ral units.  The  selection  strategy  may  include  re- 
peating the  same  spatial  units  in  each  temporal 
stratum  or  choosing  an  independent  sample  of  spa- 
tial units  for  each  temporal  stratum.  The  appropri- 
ate strategy  depends  on  the  specific  study  objec- 
tives. Failure  to  account  for  temporal  variability 
may  compromise  the  validity  of  study  conclusions. 
The  National  Alachlor  Well  Water  Survey  is  an 
example  of  a  large-scale  retrospective  survey  de- 
signed to  estimate  temporal  averages  of  water 
quality.  The  well  selection  procedure  grouped 
wells  according  to  historical  groundwater  condi- 
tions (periods  of  historically  high,  moderate,  and 
low  groundwater  recharge).  (Tappert-PTT) 
W90-07605 


MICROCOMPUTER-AIDED  PLANNING  AT  A 
HYDRO  CONTROL  CENTRE. 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-07610 


OPTIMAL  PUMPING  TEST  DESIGN  FOR  PA- 
RAMETER ESTIMATION  AND  PREDICTION 
IN  GROUNDWATER  HYDROLOGY. 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

J.  M.  McCarthy,  and  W.  W.  G.  Yeh. 
Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  4,  p  779-791,  April  1990.  10  fig,  7  tab,  8  ref. 
University  of  California,  Water  Resources  Center 
Project  UCLA-WRC-W-683. 

Descriptors:  'Aquifer  testing,  'Geohydrology, 
'Groundwater  movement,  'Pumping  tests,  'Well 
pumping,  Aquifers,  Decision  making,  Design  crite- 
ria, Observation  wells. 

A  systematic  approach  was  developed  to  design  a 
least  cost  aquifer  pumping  test.  Systematic  pump- 
ing test  design  evaluates  the  acceptability  of  all 
potential  pumping  test  data  sets,  before  actually 
performing  the  test.  In  this  way,  various  acceptable 
pumping  test  designs  can  be  compared  in  order  to 
choose  the  least  cost  acceptable  alternative.  Delta 
identifiability  is  utilized  as  the  acceptability  crite- 
rion, such  that,  for  a  pumping  test  design  to  be 
acceptable,  the  parameters  identified  from  the 
pumping  test  data  set  must  predict  some  overall 
management  objective  within  a  prescribed  error. 
The  pumping  test  design  problem  is  assumed  to  be 
a  function  of  the  number  and  location  of  the  pump- 
ing and  observation  wells,  as  well  as  the  pumping 
test  pump  rate,  duration  and  measurement  pattern. 
Using  practical  considerations  and  an  evaluation  of 
the  pumping  test  design  problems's  response,  the 
optimization  problem  is  reduced  to  three  decision 
variables:  (1)  the  number  of  observation  wells;  (2) 
observation  well  locations,  and  (3)  the  pumping 
test  pump  rate.  Values  for  the  remaining  decision 
variables  are  chosen  and  sensitivity  analysis  is  used 
to  evaluate  their  effects  on  the  pumping  test  design 
problem.  The  pumping  test  design  problem  is  de- 
composed into  a  main  optimization  problem  and 
one  subproblem.  The  main  problem  minimizes  the 
number  of  observation  wells  by  choice  of  their 
location,  while  the  subproblem  minimizes  the 
pumping  test  pump  rate  subject  to  (1)  a  maximum 
pump  rate,  and  (2)  the  delta  identifiability  con- 
straint. (Author's  abstract) 
W90-07685 


GLOBAL  HYDROLOGIC  AND  ENERGY 
CYCLES:  SUGGESTIONS  FOR  STUDIES  IN 
THE  PRE-GLOBAL  ENERGY  AND  WATER 
CYCLE  EXPERIMENT  (GEWEX)  PERIOD. 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

J.  J.  Kinter,  and  J.  Shukla. 

Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  71,  No.  2,  p  181-189,  February 
1990.  19  ref. 

Descriptors:  'Data  requirements,  'Energy, 
'Global   Energy   and   Water   Cycle   Experiment, 


•Hydrologic  cycle,  'Network  design,  Atmospher- 
ic circulation,  Climatic  data,  Data  acquisition, 
Earth  Observing  System  Experiments,  Seasonal 
variation,  Tropical  Rainfall  Measuring  Mission. 

Given  the  importance  of  a  quantitative  understand- 
ing of  the  way  water  and  energy  are  moved  from 
place  to  place  and  from  component  to  component 
of  the  earth's  energy  system,  reliable  estimates  of 
the  hydrologic  and  energy  cycles  in  the  global 
atmosphere  are  necessary.  While  a  number  of  ob- 
serving platforms  designed  to  address  this  problem 
are  anticipated  in  the  coming  decade,  the  theoreti- 
cal and  modeling  concepts  required  to  interpret  the 
observations  have  not  yet  been  well  formulated. 
Therefore,  the  groundwork  for  making  a  reasona- 
ble estimate  of  the  global  hydrologic  and  energy 
cycles  on  time  scales  of  one  month  to  several 
years.  A  theoretical  and  modeling  framework  must 
be  established  in  which  the  observations  taken 
during  the  Global  Energy  and  Water  Cycle  Exper- 
iment (GEWEX),  the  Tropical  Rainfall  Measuring 
Mission  (TRMM),  and  the  Earth  Observing 
System  Experiment  (Eos)  may  be  utilized.  Future 
predictions  of  global  general  circulations  will  be 
reliable  only  if  they  can  simulate  the  observed 
water  and  energy  cycles.  Only  then  can  future 
predictions  of  water  and  energy  processes  also  be 
considered  accurate.  Calculations  of  the  seasonal 
cycle  of  water  and  energy  fluxes  between  atmos- 
phere and  ocean,  and  between  atmosphere  and 
land  may  be  carried  out  in  four  ways.  First,  the 
existing  operational  analyses  of  atmospheric  data 
from  the  National  Meteorological  Center  and  the 
European  Centre  for  Medium-Range  Weather 
Forecasts  for  the  most  recent  (and  reliable)  years 
of  record  may  be  used.  Second,  a  set  of  reanalyzed 
data  must  be  created  from  the  historical  record  to 
broaden  the  database  and  to  evolve  an  internally 
consistent,  homogenous,  and  multivariate  time 
series  of  climate  observations.  Third,  a  long  inte- 
gration of  the  most  realistic,  high-resolution  gener- 
al circulation  models  available  should  be  made  for 
comparison  with  the  first  two  datasets  in  order  to 
validate  the  model  and  identify  and  eliminate 
sources  of  systemic  error.  And,  finally,  when  they 
become  available,  the  calculations  should  be  re- 
peated based  on  observations  taken  during  the 
GEWEX,  TRMM,  and  Eos  mission.  (Author's  ab- 
stract) 
W90-07818 


GROUNDWATER  DISCHARGE  TESTS:  SIMU- 
LATION AND  ANALYSIS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-08153 


GENERAL  STATISTICAL  PROCEDURE  FOR 
GROUND-WATER  DETECTION  MONITOR- 
ING AT  WASTE  DISPOSAL  FACILITIES. 

Illinois  State  Psychiatric  Inst.,  Chicago. 

R.  D.  Gibbons. 

Ground  Water  GRWAAP,  Vol.  28,  No.  2,  p  235- 

243,   March/ April    1990.   5   tab,    13   ref,  append. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Parametric  hydrology,  'Statistical 
methods,  'Waste  disposal,  Fate  of  pollutants,  Mon- 
itoring wells,  Probabilistic  process,  Water  sam- 
pling. 

To  develop  appropriate  statistical  methodology  for 
evaluating  the  impact  of  waste  disposal  facilities  on 
groundwater  quality,  nonparametric  upper  predic- 
tion limits  for  groundwater  detection  monitoring 
were  defined  as  the  maximum  of  a  previous  back- 
ground sample  of  size  n  (i.e.,  X  sub  (max,n)).  The 
probability  that  at  least  one  out  of  the  next  m 
measurements  (i.e.,  Y  sub  (min.m))  will  be  less  than 
X  sub  (max.n)  at  each  of  k  monitoring  wells  is 
computed.  In  the  context  of  groundwater  monitor- 
ing, m  is  equal  to  the  initial  new  measurement  in  a 
particular  monitoring  well  plus  m-1  resamplings  of 
that  well.  In  this  way,  values  of  n  and  m  can  be 
selected  to  assure  a  desired  confidence  level.  Case 
studies  have  probabilities  that  were  determined  for 
values  of  n  =  4  to  100,  k  =  1  to  100,  and  m  =  1  to 
3.  It  is  possible  to  generalize  to  multiple  variables 
(i.e.,  indicator  parameters).  (Author's  abstract) 
W90-08193 
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RIVER  WATER   QUALITY:   LOOKING   INTO 
THE  FOURTH  DIMENSION. 

R.  A.  J.  Arthur. 

Water  &  Waste  Treatment  Journal   WWTJAA, 

Vol.   32,  No.  2,  p  41-47,  February   1989.  4  fig. 

Descriptors:      'Computer      models,      'Pollution 
sources,  'Water  quality  management,  Rivers. 

A  computerized  system  developed  in  England  by 
the  Institute  of  Hydrology  provides  a  conveniently 
packaged  form  of  water  management-a  means  to 
determine  the  fate  of  water  flowing  from  any  given 
point  and  instantly  display  the  catchment  area  of 
water  draining  towards  any  point,  as  well  as  flood 
and  low  flow  characteristics  gleaned  from  histori- 
cal data.  The  WIS  (Water  Information  System)  is  a 
four-dimensional  way  of  relating  water  authority 
information  to  some  point  in  space  or  be  expressed 
as  time  series  data.  In  the  first  category  it  is  possi- 
ble to  group  places  and  items  such  as  sewage 
works  and  rain  gauges,  as  well  as  environmental 
features  and  facts  relating  to  quality,  such  as  pollu- 
tion. These  features  can  be  considered  to  exist  at  a 
point;  for  system  purposes  they  become  spatial 
data.  Time  series  data,  grouped  in  the  second  cate- 
gory, include  items  such  as  daily  flows,  amounts  of 
sewage  needing  treatment  at  particular  times  and 
all  events  identifiable  either  as  causes  or  effects  in 
relation  to  water  quality,  answering  the  question 
'what  is  upstream  or  downstream  from  this  point.' 
(Sand-PTT) 
W9O-08468 


MAP3S  CHEMISTRY  AND  DATA  ANALYSIS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
M.  T.  Dana. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE89-009065. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA-15821,  April  1988.  8p,  2  fig, 
2  tab,  4  ref.  DOE  Contract  DE-AC06-76RLO 
1830. 

Descriptors:  *Acid  rain,  *Data  acquisition, 
•MAP3S  Precipitation  Chemistry  Network, 
•Monitoring,  'Precipitation,  Air  pollution,  Data- 
bases, Information  systems,  Information  transfer, 
Network  design,  Water  pollution  control. 

The  MAP3S  Precipitation  Chemistry  Network 
(PCN)  has  operated  since  1976  as  the  sole  federally 
sponsored  research  sampling  network.  Many  re- 
search projects  have  been  conducted  at  the  nine 
sites  over  the  network's  history,  in  addition  to 
routine  precipitation  event  sampling.  The  sam- 
pling, under  consistent  and  quality  controlled  pro- 
tocols, has  provided  a  database  for  analyses  of 
long-term  trends  in  precipitation  acidity,  and  for 
the  evaluation  of  acidic  deposition  models.  The 
objectives  of  the  MAP3S/PCN  are  to:  (1)  coordi- 
nate sampling  operations  and  maintain  the  sepa- 
rately funded  network  sites;  (2)  perform  chemical 
analyses  of  the  major  ionic  species  in  network 
samples;  (3)  manage  and  provide  quality  assurance 
for  the  resulting  precipitation  and  annually  to  na- 
tional databases;  and  (4)  periodically  report  statisti- 
cal summaries  and  special  analyses  of  interest  to 
the  community.  (Lantz-PTT) 
W90-08564 


7B.  Data  Acquisition 


GROUNDWATER  MONITORING:  GUIDE- 
LINES AND  METHODOLOGY  FOR  DEVEL- 
OPING AND  IMPLEMENTING  A  GROUND- 
WATER QUALITY  MONITORING  PROGRAM. 

Kaman  Tempo,  Santa  Barbara,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-07514 


PROBLEMS  AND  ANALYTICAL  METHODS 
FOR  THE  DETERMINATION  OF  TRACE 
METALS  AND  METALLOIDS  IN  POLLUTED 
AND  NONPOLLUTED  FRESHWATER  ECO- 
SYSTEMS. 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Chemie. 
For  primary  bibliographic  entry  see  Field  5A. 


W90-07526 


'ENCLOSURE'  METHOD:  CONCEPTS,  TECH- 
NOLOGY, AND  SOME  EXAMPLES  OF  EX- 
PERIMENTS WITH  TRACE  METALS. 

Commission  of  the  European  Communities,  Ispra 
(Italy).  Environmental  Inst. 
O.  Ravera. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  249-272,  8  fie,  1  tab, 
62  ref. 

Descriptors:  'Data  acquisition,  'Laboratory  meth- 
ods, 'Toxicology,  'Water  pollution  effects,  Eco- 
systems, Experimental  design,  Experimental  enclo- 
sures, Trace  metals. 

To  predict  the  effects  of  pollution  on  an  entire 
community  from  the  results  of  laboratory  experi- 
ments is  rather  uncertain.  On  the  other  hand,  labo- 
ratory experiments  are  necessary:  (1)  to  evaluate 
the  potential  toxicity  of  single  pollutants  and  their 
mixtures;  (2)  to  compare  the  relative  toxicity  of  a 
series  of  chemicals  suspected  of  being  dangerous, 
and  (3)  to  obtain  basic  information  for  legislation 
on  environmental  protection.  These  experiments 
are  also  useful  for  evaluating  the  reliability  of 
hypotheses  drawn  from  studies  on  polluted  envi- 
ronments. Important  results,  often  utilized  to  de- 
velop mathematical  models,  have  been  obtained  by 
experiments  carried  out  with  polluted  and  nonpol- 
luted  'balanced  microcosms'.  This  method  has 
some  significant  disadvantages  due  mainly  to  small 
sample  size  and  variable  temperature  and  light 
patterns.  Conclusions  from  these  studies  must  be 
drawn  with  great  caution  because  the  comparison 
is  based  on  the  assumption  that  similar  environ- 
ments must  have  similar  communities.  However, 
very  useful  information  has  been  obtained  from 
studies  on  natural  experimentally  polluted  environ- 
ments. One  of  the  best  methods  for  evaluating  the 
effects  of  pollutants  on  populations  and  communi- 
ties is  the  enclosure  technique,  which  represents  a 
compromise  between  laboratory  experimentation 
and  investigations  in  natural  environments.  The 
enclosure  technique  consists  of  isolating  (generally 
by  clear  and  flexible  sheets  of  plastic  material)  two 
phases  (water  and  sediment)  representative  of  the 
entire  ecosystem  or  one  phase  of  it  (for  example, 
the  water  column  without  the  underlying  sedi- 
ments). For  pollution  studies  an  enclosure  is  con- 
taminated with  a  given  toxic  and  another  kept  as 
control.  The  effects  of  pollution  may  be  evaluated 
by  comparing  the  variations  of  selected  physical, 
chemical,  and  biological  parameters  within  the 
contaminated  enclosure  and  those  observed  in  the 
control.  The  main  advantages  of  the  enclosure 
method  include:  (1)  the  initial  characteristics 
within  the  enclosure  are  those  of  the  natural  eco- 
system in  which  the  experiment  is  carried  out;  (2) 
light  and  temperature  are  similar  inside  and  outside 
the  enclosure;  (3)  the  enclosed  ecosystem  is,  at 
least  for  a  certain  time,  self-sustaining  and  always 
contains  more  trophic  levels;  (4)  the  enclosed  eco- 
system may  be  manipulated;  and  (5)  the  availability 
of  the  noncontaminated  enclosure  is  kept  as  con- 
trol. (See  also  W90-07522)  (Lantz-PTT) 
W90-07534 


OUTDOOR  PONDS:  THEIR  USE  TO  EVALU- 
ATE THE  HAZARDS  OF  ORGANIC  CHEMI- 
CALS IN  AQUATIC  ENVIRONMENTS. 

Shell  Research  Ltd.,  Sittingbourne  (England).  Sit- 

tingbourne  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-07535 


ARTIFICIAL  STREAMS  IN  ECOTOXICOLOGI- 
CAL  RESEARCH. 

Clemson  Univ.,  SC.  Dept.  of  Biological  Sciences. 
R.  J.  Kosinski. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  I.  CRC  Press, 
Boca  Raton,  Florida.  1989.  p  297-316,  3  fig,  1  tab, 
115  ref. 

Descriptors:  'Artificial  watercourses,  'Ecological 
effects,  'Laboratory  methods,  'Toxicity,  'Toxicol- 
ogy, Ecosystems,  Experimental  design,  Model 
studies,  Simulation  analysis. 


Predicting  the  effects  of  toxicants  on  the  environ- 
ment is  very  difficult.  Due  to  historical,  legal,  and 
economic  factors,  most  of  the  data  which  can  be 
used  for  this  task  are  derived  from  single-species 
tests,  but  it  is  clear  that  indirect  effects  can  make 
toxicants  more  or  less  dangerous  than  predicted. 
One  of  the  best  ways  to  investigate  these  effects  is 
with  model  ecosystems  like  artificial  streams. 
Aside  from  the  environmental  control  that  can  be 
exerted  over  these  models,  their  great  advantage  is 
that  they  can  be  replicated.  They  are  a  powerful 
tool,  but  only  when  used  with  correct  experimen- 
tal design.  While  the  statistical  analysis  of  data  and 
the  interpretation  of  data  can  easily  be  redone  if 
faulty,  a  trivial  hypothesis,  incorrect  execution  of 
procedures,  or  a  bad  experimental  design  can 
render  data  permanently  unsalvageable.  Experi- 
mental design  has  been  the  leading  problem  in 
gathering  the  expensive,  hard-won  data.  Experi- 
mental design  issues  aside,  artificial  streams  have 
made  valuable  contributions  to  ecotoxicology. 
Many  researchers  are  asking  the  right  questions 
about  the  correlation  of  model-ecosystem  research 
with  the  field  and  with  traditional  single-species 
toxicology.  Some  studies  on  this  question  are  en- 
couraging, suggesting  that  the  single-species/ 
model-ecosystem  approach  is  giving  reliable  re- 
sults. Others  raise  doubts.  Certainly,  more  studies 
are  needed.  The  two  best  steps  that  could  be  taken 
to  strengthen  future  toxicological  artificial  stream 
research  are  the  replication  of  streams  within  treat- 
ments and  more  attempts  to  perform  an  integrated, 
comparative  series  of  single-species,  artificial 
stream,  and  field  experiments.  (See  also  W90- 
07522)  (Lantz-PTT) 
W90-07536 


TROPHIC  CHAINS  AND  EXPERIMENTAL 
ECOSYSTEMS:  STUDY  OF  BIOACCUMULA- 
TION  AND  TRANSFER  PROCESSES. 

Bordeaux-1  Univ.,  Talence  (France).  Lab.  d'Ecolo- 

gie  Pondamentale  et  d'Ecotoxicologie. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07538 


STANDARDIZED    AQUATIC    MICROCOSM- 
DEVELOPMENT  AND  TESTING. 

Washington  Univ.,  Seattle.   School  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-07539 


SINGLE  SPECIES  TOXICITY  TESTS. 

University  Coll.,  Cardiff  (Wales).  School  of  Pure 

and  Applied  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-07540 


FISH  AS  'BIOLOGICAL  MODEL'  FOR  EXPER- 
IMENTAL STUDD2S  IN  ECOTOXICOLOGY. 

Bordeaux-1  Univ.,  Talence  (France).  Lab.  d'Ecolo- 

gie  Fondamentale  et  d'Ecotoxicologie. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-07541 


ECOTOXICLTY    TESTING    USING    AQUATIC 
BACTERIA. 

Centre    des    Sciences    de    l'Environment,    Metz 

(France).  Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-07543 


LABORATORY  AND  FIELD  TECHNIQUES  IN 
ECOTOXICOLOGICAL  RESEARCH: 

STRENGTHS  AND  LIMITATIONS. 

National  Fisheries  Contaminant  Research  Center, 
Columbia,  MO. 

T.  W.  LaPoint,  J.  F.  Fairchild,  E.  E.  Little,  and  S. 
E.  Finger. 

IN:  Aquatic  Ecotoxicology:  Fundamental  Con- 
cepts and  Methodologies.  Volume  II.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1989.  p  239-255,  2  fig,  1 
tab,  92  ref. 

Descriptors:  'Ecotoxicology,  'Experimental 
design,  'Field  tests,  'Laboratory  methods,  'Toxi- 
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ology,  •Water  pollution  effects,  Costs,  Literature 
;view,  Model  studies,  Path  of  pollutants. 

toponents  of  single-species  laboratory  tests  have 
idicated  that  such  procedures  offer  cost-effective, 
splicable,  reproducible,  and  interpretable  means 
f  assessing  chemical  safety.  Acute  toxicity  tests  in 
le  laboratory  provide  practical  means  for:  (1) 
stimating  effect  concentrations  of  chemicals;  (2) 
inking  chemicals  for  their  relative  toxicity;  (3) 
valuating  the  relative  sensitivities  of  different  or- 
anisms  to  a  given  chemical;  and  (4)  evaluating  the 
ffects  of  water  quality  on  chemical  toxicity.  Crit- 
;s,  have  stated  that  single-species  tests  are  inad- 
quate  for  predicting  the  potential  hazards  of 
hemicals  to  aquatic  life  in  complex  ecosystems. 
mmigration,  emigration,  food  resources,  predator- 
rey  relations,  and  competition  are  important  fac- 
ers on  the  ultimate  environmental  effects  of  con- 
uninants;  none  of  these  factors  are  routinely  simu- 
ited  in  standard  single-species  tests.  Similarly, 
tany  physical,  chemical,  and  biological  factors 
an  alter  the  amount,  form,  or  availability  of  con- 
uninants  in  the  environment.  Simple  laboratory 
sts  were  not  predictive  where:  (1)  the  chemical 
r  environment  was  altered  under  actual  exposure 
onditions,  such  as  when  acid  deposition  mobilized 
letals  from  sediments  or  when  mercury  is  micro- 
ially  methylated  to  the  more  toxic  form;  (2)  the 
rganisms  could  avoid  a  toxicant;  or  (3)  secondary 
ffects  occurred  due  to  alterations  in  grazing,  com- 
etition,  or  predation  resulting  from  the  loss  of  a 
eystone  species.  Tests  involving  more  complex 
nvironmental  simulations  were  often  successful  in 
lentifying  these  unpredictable  results.  The  infor- 
lation  gained  in  ecotoxicological  testing  adds  to 
lie  basic  knowledge  of  ecosystem  structure  and 
jnction.  This  addition  is  important,  for  the  costs 
f  such  testing  may  be  small  when  compared  with 
lie  resultant  expense  of  mitigating  damage  of  toxi- 
ants  in  the  environment  for  which  the  hazard  has 
ot  been  fully  assessed.  (See  also  W90-07537) 
Lantz-PTT) 
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iPPLIED  ECOTOXICOLOGY  AND  METHOD- 
)LOGY. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 

urg.  Center  for  Environmental  and  Hazardous 

Material  Studies. 

'or  primary  bibliographic  entry  see  Field  5C. 
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APPLICATIONS  OF  WEATHER  RADAR  SYS- 
"EMS:  A  GUIDE  TO  USES  OF  RADAR  DATA 
N  METEOROLOGY  AND  HYDROLOGY. 

ileteorological  Office,  Bracknell  (England).  Now- 

asting  and  Satellite  Applications  Branch. 

1  G.  Collier. 

ohn  Wiley  and  Sons,  New  York,  New  York.  1989. 

:94p. 

Jescriptors:  'Data  acquisition,  'Instrumentation, 
Radar,  'Remote  sensing,  'Weather,  Hydrologic 
:ycle,  Hydrometeorology,  Meteorology,  Monitor- 
ng,  Networks,  Research  priorities,  Satellite  tech- 
lology,  Weather  forecasting. 

[Tie  contribution  made  by  weather  radar  data  to 
he  fields  of  meteorology,  hydrology  and  the  envi- 
onmental  sciences  is  considered,  providing  infor- 
nation  on  techniques  of  using  weather  radar  data, 
ogether  with  an  assessment  of  the  success  of  such 
echniques  in  addressing  particular  problems.  The 
nain  emphasis  is  on  systems  which  can  be  applied 
>perationally,  with  discussion  of  various  meteoro- 
ogical  research  topics.  Examples  are  drawn  from  a 
vorld-wide  range  of  sources,  noting  regional  dif- 
ferences and  emphases.  The  many  problems  of 
neteorology  which  are  of  direct  relevance  to  hy- 
Irology  are  also  described.  These  problems  are 
inked  by  the  use  of  radar  data  to  address  them, 
ind  by  their  importance  to  a  full  understanding  of 
he  hydrological  cycle.  In  addition  to  hydrome- 
eorological  applications  how  radar  has  improved 
he  understanding  of  the  way  in  which  weather  is 
produced,  and  how  this  knowledge  is  applied  in 
>perational  systems  is  discussed.  The  need  to  de- 
velop robust  operational  radar  networks  means 
hat  consideration  must  be  given  not  just  to  the 
•adar  itself,  but  also  to  real-time  computing  facili- 


ties, to  telecommunications  and  to  the  functions  of 
the  software  producing  the  data.  The  contents  are 
organized  to  take  the  reader  from  the  basic  theory 
of  radar  operation  into  the  measurement  of  precipi- 
tation and  how  radar  data  are  used  with  satellite 
data.  The  application  of  both  radar  and  combined 
radar  and  satellite  data  to  real-time  weather  and 
hydrological  forecasting  is  discussed,  followed  by 
descriptions  of  the  contribution  radar  data  have 
made  to  civil  engineering  design,  climatological 
studies  and  pollution  monitoring.  (Lantz-PTT) 
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WATER  SAMPLING. 

John  Wiley  and  Sons,  New  York.  1989.  212p. 
Edited  by  Jaromil  M.  Krajca.  Translation  Editor- 
Jeremy  Joseph. 

Descriptors:  'Data  acquisition,  'Data  collections, 
•Sampling,  'Water  quality,  'Water  sampling, 
Groundwater,  Measuring  instruments,  Precipita- 
tion, Rain,  Sample  preparation,  Sample  preserva- 
tion, Snow,  Soil  water,  Surface  water. 

Water  forms  a  substantial  and  vital  component  of 
the  environment  in  which  we  live.  Sampling  has 
been  used  to  find  out  about  the  quality  of  natural 
waters  for  a  long  time.  The  most  rudimentary  form 
of  sampling  water  is  tasting  it  to  find  out  whether 
it  is  suitable  for  drinking,  i.e.,  testing  it  for  taste 
and  smell.  The  development  of  more  technical 
sampling  methods,  coincided  with  the  rise  of  inter- 
est in  alchemy,  natural  medicine  and  the  curative 
effects  of  bathing  and  medicinal  waters.  The  sub- 
ject of  this  book,  however,  is  current  and  potential 
sampling  methods  and  technology.  In  the  general 
sense  sampling  includes  all  activities  carried  out  to 
obtain  a  reliable  picture  of  the  state  of  the  subject 
of  study.  The  term  'sampling  technique'  covers  the 
entire  sampling  operation,  from  the  selection  of 
sampling  points  to  the  delivery  of  samples  for 
analysis.  In  all  sampling  programs  it  is  necessary 
to:  select  the  most  suitable  sampling  equipment; 
decide  at  the  outset  which  subsidiary  measure- 
ments and  observations  will  be  needed;  ensure  the 
correct  handling  of  the  sampling  equipment  before, 
during  and  after  sampling;  ensure  the  correct  han- 
dling of  the  samples;  make  provision  for  checking 
the  samples,  and  for  their  preparation  for  analysis 
(mixing,  sub-division,  preservation,  stabilization, 
filtration,  etc.);  and,  make  provision  for  transport 
and  storage.  Sampling  technology  embraces  sam- 
pling instruments  and  equipment  (samplers)  in  the 
widest  sense,  as  well  as  instruments  and  devices 
used  to  take  subsidiary  measurements  and  observa- 
tions, to  retrieve  stranded  samplers  or  equipment, 
and  to  carry  out  regular  testing,  maintenance,  etc. 
This  broad  definition  holds  for  the  sampling  of  all 
natural  waters.  The  sequence  in  this  book  follows 
the  natural  circulation  of  water  through  the  atmos- 
phere, hydrosphere  and  lithosphere.  Thus  the 
chapter  dealing  with  the  general  problems  and 
common  aspects  of  sampling  precedes  those  on  the 
sampling  of  atmospheric  precipitation,  surface 
water,  soil  water  and  groundwater.  The  scope  and 
length  of  these  chapters  varies  in  relation  to  the 
varying  conditions  in  the  various  aspects  of  sam- 
pling; it  does  not  necessarily  relate  to  the  propor- 
tion of  the  various  types  of  water  in  the  relevant 
section  of  the  hydrologic  cycle,  nor  to  their  rela- 
tive importance  to  life  on  earth.  (Lantz-PTT) 
W90-07553 


SHORT-TERM  METHODS  FOR  ESTIMATING 
THE  CHRONIC  TOXICITY  OF  EFFLUENTS 
AND  RECEIVING  WATERS  TO  FRESHWATER 
ORGANISMS.  SECOND  EDITION. 

Environmental  Monitoring  Systems  Lab.,  Cincin- 
nati, OH. 

For  primary  bibliographic  entry  see  Field  5C. 
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RELATION  OF  WIND  FIELD  AND  BUOYAN- 
CY TO  RAINFALL  INFERRED  FROM  RADAR. 

National  Weather  Service,  Bohemia,  NY.  Eastern 

Region. 

For  primary  bibliographic  entry  see  Field  2B. 
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ON-LINE  PRECONCENTRATION  OF  SILVER 
ON  ACTIVATED  ALUMINA  AND  DETERMI- 
NATION ON  BOREHOLE  WATER  BY  FLOW 
INJECTION  ATOMIC  ABSORPTION  SPEC- 
TROPHOTOMETRY. 
P.  P.  Coetzee,  I.  Taljaard,  and  H.  de  Beer. 
Fresenius  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  336,  No.  3,  p  201-204,  February 
1990.  7  fig,  1  tab,  14  ref. 

Descriptors:  'Alumina,  'Atomic  absorption  spec- 
trophotometry, 'Chemical  analysis,  'Groundwater 
chemistry,  'Laboratory  methods,  'Silver,  'Well 
water,  Analytical  techniques,  Boreholes,  Detection 
limits,  Flow  injections,  Water  analysis. 

A  micro  column  of  activated  alumina  in  the  basic 
form  was  used  in  conjunction  with  flame  atomic 
absorption  for  the  preconcentration  and  determina- 
tion of  silver  in  bore  holewater.  The  silver  was 
accumulated  on  the  alumina  column  by  pumping 
sample  solution  at  pH  4  through  the  column  at  a 
rate  of  5  cubic  centimeters  per  minute  for  5  min- 
utes. By  incorporating  an  injection  valve  and  a 
simple  interfacing  device  into  the  system,  silver 
was  determined  by  elution  into  the  nebulizer  of  an 
atomic  absorption  spectrophotometer  with  500  mi- 
croliters of  2  mol/1  nitric  acid.  Regeneration  of  the 
alumina  to  its  basic  form  was  achieved  by  0.15 
mol/L  ammonia  solution  pumped  through  the 
column  at  5  ml  per  minute  for  2  minutes.  A  detec- 
tion limit  of  4  micrograms  was  measured,  based  on 
a  sample  volume  of  25  milliliters.  The  relative 
standard  deviation  was  less  than  plus  or  minus  5 
percent  at  concentration  levels  above  10  micro- 
gram/L/.  (Author's  abstract) 
W90-07568 


MULTIFRACTALS,  UNIVERSALITY  CLASSES 
AND  SATELLITE  AND  RADAR  MEASURE- 
MENTS OF  CLOUD  AND  RAIN  FIELDS. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-07576 


PARAMETER  ESTIMATION  AND  SENSITIVI- 
TY ANALYSIS  FOR  THE  MODIFIED  BART- 
LETT-LEWIS  RECTANGULAR  PULSES 
MODEL  OF  RAINFALL. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 
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TWO-DIMENSIONAL  STOCHASTIC-DYNAMI- 
CAL QUANTITATIVE  PRECTPJTATION  FORE- 
CASTING MODEL. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2B. 
W9O-07584 


TUNED  PERFECT  PROGNOSIS  FORECASTS 
OF  MESOSCALE  SNOWFALL  FOR  SOUTH- 
ERN ONTARIO. 

Atmospheric   Environment   Service,   Downsview 

(Ontario).     Meteorological     Services     Research 

Branch. 

For  primary  bibliographic  entry  see  Field  2C. 
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ESTIMATION  OF  CONVECTIVE  RAINFALL 
BY  AREA  INTEGRALS:  1.  THE  THEORETICAL 
AND  EMPIRICAL  BASIS. 

For  primary  bibliographic  entry  see  Field  2B. 
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RAIN     ESTIMATION     FROM     SATELLITES: 
EFFECT  OF  FINITE  FIELD  OF  VIEW. 

Applied  Research  Corp.,  Landover,  MD. 
For  primary  bibliographic  entry  see  Field  2B. 
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Group  7B — Data  Acquisition 

BEAM  FILLING  ERROR  IN  THE  NIMBUS  5 
ELECTRONICALLY  SCANNING  MICROWAVE 
RADIOMETER  OBSERVATIONS  OF  GLOBAL 
ATLANTIC  TROPICAL  EXPERIMENT  RAIN- 
FALL. 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Lab.  for  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
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SAMPLING  ERRORS  FOR  SATELLITE-DE- 
RIVED TROPICAL  RAINFALL:  MONTE 
CARLO  STUDY  USING  A  SPACE-TIME  STO- 
CHASTIC MODEL. 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Lab.  for  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
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ESTIMATING  THE  EXCEEDANCE  PROBA- 
BILITY OF  RAIN  RATE  BY  LOGISTIC  RE- 
GRESSION. 

Applied  Research  Corp.,  Landover,  MD. 
For  primary  bibliographic  entry  see  Field  2B. 
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COMPARISONS  OF  THREE  METHODS  TO 
DETERMINE  THE  VERTICAL  STRATIFICA- 
TION OF  PORE  FLUIDS. 

Nevada  Univ.,  Reno. 

K.  Taylor,  J.  Hess,  A.  Mazzella,  and  J.  Hayworth. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  10,  No.  1,  p  91-95,  Winter  1990.  5  fig,  5  ref. 
EPA  grant  CR-812713. 

Descriptors:  *Data  acquisition,  'Groundwater 
movement,  'Monitoring,  *Path  of  pollutants,  'Pol- 
lutant identification,  'Sampling,  'Stratified  flow, 
•Tracers,  Aquifer  testing,  Aquifers,  Borehole  geo- 
physics, Conductivity,  Interstitial  water,  Porosity, 
Test  wells. 

Three  methods  were  used  to  investigate  the  possi- 
bility of  vertical  stratification  of  the  pore  fluid  in 
an  aquifer.  The  wells  available  for  the  study  were 
fully  screened  and  had  a  5cm  disturbed  annulus 
around  them.  The  first  method  used  a  pump  with  a 
straddle  packer  to  isolate  a  short  section  of  the 
screened  interval.  A  tracer  test  demonstrated  that 
most  of  the  pumped  sample  came  from  the  well 
bore,  presumably  by  piping  through  the  disturbed 
annulus.  The  second  method  used  induction  logs  to 
measure  the  formation  electrical  conductivity  as  a 
function  of  depth.  Due  to  the  presence  of  clays  and 
an  inability  to  obtain  porosity  information,  it  was 
not  possible  to  determine  the  pore  fluid  electrical 
conductivity  using  induction  logs.  A  third  method, 
dilution  sampling,  was  developed  that  used  a  strad- 
dle packer  to  isolate  a  segment  of  the  well  screen. 
A  tracer  was  injected  into  the  packed-off  segment, 
and  the  tracer  concentration  in  the  well  was  moni- 
tored. The  tracer  was  removed  from  the  packed- 
off  segment  by  dilution  and  advection  by  ground 
water.  When  the  tracer  was  completely  removed 
from  the  packed-off  segment,  the  fluid  in  the  seg- 
ment was  considered  to  be  representative  of  the 
adjacent  pore  fluid.  Only  the  dilution  sampling 
method  determined  unambiguously  that  the  pore 
fluid  was  not  stratified.  (Author's  abstract) 
W90-O7599 


EFFECTS  OF  ACCESS  TUBE  MATERIAL  AND 
GROUT  ON  NEUTRON  PROBE  MEASURE- 
MENTS IN  THE  VADOSE  ZONE. 

Metcalf  and  Eddy,  Inc.,  Santa  Barbara,  CA. 
B.  R.  Keller,  L.  G.  Everett,  and  R.  J.  Marks. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  10,  No.  1,  p  96-100,  Winter  1990.  5  fig,  8  ref. 
University  of  California  at   Santa   Barbara/EPA 
Cooperative  Agreement  CR-813350-01. 

Descriptors:  'Borehole  geophysics,  'Data  acquisi- 
tion, 'Grouting,  'Monitoring,  'Sampling,  'Soil 
water,  'Vadose  zone,  'Well  casings,  PVC,  Pipes, 
Steel,  Vadose  water. 

The  use  of  the  neutron  moderation  method  of 
moisture  detection  for  vadose  zone  monitoring  is 
particularly     appropriate     in     arid     environments 


where  soil  pore-liquid  samples  cannot  be  obtained. 
The  effect  of  casing  material  and  grout  on  the 
neutron  probe  measurements  is  important  to  prop- 
erly install  access  tubes  and  interpret  the  results.  A 
test-stand  experiment  was  conducted  on  neutron 
probe  measurements  using  steel  and  Schedule  40 
PVC  access  tubes  to  determine  the  effect  of  back- 
fill grout  in  boreholes.  The  experiment  used  a 
moveable  simulated  vadose  zone.  Access  tubes  and 
grout  do  have  masking  effects  on  vadose  zone 
measurements,  but  vadose  zone  moisture  was  de- 
tected through  all  configurations  tested.  Steel 
tubing  has  a  smaller  masking  effect  than  PVC 
tubing.  A  6-inch  hole  backfilled  with  either  volclay 
or  cement/bentonite  grout  has  a  smaller  marking 
effect  than  an  8-inch  hole  with  the  same  grout.  The 
effects  of  the  two  grout  types  on  the  neutron  probe 
signature  are  similar.  (Tappert-PTT) 
W90-07600 


MONITORING  GROUND  WATER  FOR  PESTI- 
CIDES AT  A  GOLF  COURSE  -  A  CASE  STUDY 
ON  CAPE  COD,  MASSACHUSETTS. 

Horsley  Witten  Hegermann,  Inc.,  Barnstable,  MA. 
For  primary  bibliographic  entry  see  Field  5A. 
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COMPARISON  OF  OXIDATION-REDUCTION 

POTENTIALS     CALCULATED     FROM     THE 

AS(V)/AS(HI)    AND    FE(III)/FE(II)    COUPLES 

WITH  MEASURED  PLATINUM-ELECTRODE 

POTENTIALS  IN  GROUNDWATER. 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  2K. 
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ELECTRODE  MEASUREMENT  OF  REDOX 
POTENTIAL  IN  ANAEROBIC  FERRIC/FER- 
ROUS CHLORIDE  SYSTEMS. 

Colorado    School   of  Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

For  primary  bibliographic  entry  see  Field  2K. 
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REGIONAL  ANALYSES  OF  PRECIPITATION 
ANNUAL  MAXIMA  IN  WASHINGTON  STATE. 

Washington   State   Dept.    of  Ecology,   Olympia. 

Dam  Safety  Section. 

For  primary  bibliographic  entry  see  Field  2B. 
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DETERMINATION  OF  FRACTURE  INFLOW 
PARAMETERS  WITH  A  BOREHOLE  FLUID 
CONDUCTIVITY  LOGGING  METHOD. 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  2F. 
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ESTIMATING  STEADY  INFILTRATION  RATE 
TIMES  FOR  INFILTROMETERS  AND  PER- 
MEAMETERS. 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

For  primary  bibliographic   entry  see  Field   2G. 
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OPTIMAL  PUMPING  TEST  DESIGN  FOR  PA- 
RAMETER ESTIMATION  AND  PREDICTION 
IN  GROUNDWATER  HYDROLOGY. 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
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DETECTION  OF  COLIFORM  BACTERIA  IN 
WATER  BY  POLYMERASE  CHAIN  REAC- 
TION AND  GENE  PROBES. 

Louisville  Univ.,  K.Y.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 
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ENUMERATION    AND    BIOMASS    ESTIMA- 
TION OF  PLANKTONIC  BACTERIA  AND  VI- 


RUSES BY  TRANSMISSION  ELECTRON  MI- 
CROSCOPY. 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 
and  Plant  Physiology. 

K.  Y.  Borsheim,  G.  Bratbak,  and  M.  Heldal. 
Applied       and      Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  2,  p  352-356,  February 
1990.  3  fig,  2  tab,  32  ref. 

Descriptors:  'Bacterial  analysis,  'Biomass, 
•Marine  bacteria,  'Microscopic  analysis,  'Plank- 
ton, 'Viruses,  Bacteriophage,  Centrifugation, 
Coastal  waters,  Electron  microscopy,  Estimating, 
Population  dynamics. 

Bacteria  and  virus  particles  were  harvested  from 
water  samples  by  ultracentrifugation  directly  onto 
Formvar-coated  electron  microscopy  grids  and 
counted  in  a  transmission  electron  microscope. 
With  this  technique,  bacteria  and  viruses  were 
counted  and  sized  in  marine  water  samples  and 
during  laboratory  incubations.  By  X-ray  microana- 
lysis, the  elemental  composition  and  dry-matter 
content  of  individual  bacteria  were  determined. 
The  dry  weight/volume  ratio  for  the  bacteria  was 
600  fg  of  dry  weight  per  cubic  micrometer.  The 
potassium  content  of  the  bacteria  was  normal  com- 
pared with  previous  estimates  from  other  bacterial 
assemblages;  thus,  this  harvesting  procedure  did 
not  disrupt  the  bacterial  cells.  Virus  particles  were, 
by  an  order  of  magnitude,  more  abundant  than 
bacteria  in  marine  coastal  waters.  During  the  first  5 
to  7  days  of  incubation,  the  total  number  of  viruses 
increased  exponentially  at  a  rate  of  0.4/day  and 
thereafter  declined.  The  high  proliferation  rate 
suggests  that  viral  parasitism  may  affect  mortality 
of  bacteria  in  aquatic  environments  high-resolution 
power  and  analytical  possibilities  give  important 
information  on  both  structure  and  changes  in 
planktonic  microbial  assemblages  down  to  the 
level  of  single  particles  in  the  nanometer  size 
range.  (Author's  abstract) 
W90-07688 


ENUMERATION  OF  TOTAL  COLIFORMS 
AND  ESCHERICHIA  COLI  FROM  SOURCE 
WATER  BY  THE  DEFINED  SUBSTRATE 
TECHNOLOGY. 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Lab.  Medi- 
cine. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-07689 


BACTERIAL   PRODUCTION   AND   GROWTH 

RATE  ESTIMATION  FROM  (H3)THYMIDINE 

INCORPORATION     FOR     ATTACHED     ANE 

FREE-LIVING  BACTERIA  IN  AQUATIC  SYS 

TEMS. 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept 

de  Microbiologia  e  Inmunologia. 

J.  Iriberri,  M.  Unanue,  B.  Ayo,  I.  Barcina,  and  L. 

Egea. 

Applied       and       Environmental       Microbiologj 

AEMIDF,  Vol.  56,  No.  2,  p  483-487,  February 

1990.  48  ref,  2  tab. 

Descriptors:  'Aquatic  bacteria,  'Bacterial  analysis 
'Marine  bacteria,  Aquatic  productivity,  Biomass 
Population  dynamics,  Stream  biota. 

Production  and  specific  growth  rates  of  attachec 
and  free-living  bacteria  were  estimated  in  an  oligo 
trophic  marine  system,  La  Salvaje  Beach,  Vizcaya 
Spain,  and  in  a  freshwater  system  having  a  highe: 
nutrient  concentration,  Butron  River,  Vizcaya 
Spain.  Production  was  calculated  from  (methyl 
H3)thymidine  incorporation  by  estimating  specifi< 
conversion  factors  (cells  or  micrograms  of  carboi 
(C)  produced  per  mole  of  thymidine  incorporated 
from  attached  and  free-living  bacteria,  respective 
ly,  in  each  system.  Conversion  factors  were  no 
statistically  different  between  attached  and  free 
living  bacteria:  681,200  and  867,800  g  of  C  pe 
mole  for  free-living  and  attached  bacteria  in  th 
freshwater  system,  and  127,600  and  135,400  g  of  C 
per  mole  from  free-living  and  attached  bacteria  ii 
the  marine  system.  Therefore,  use  of  a  uniqui 
conversion  factor  for  the  mixed  bacterial  popula 
tion  is  well  founded.  However,  conversion  factor 
were  higher  in  the  freshwater  system  than  in  th 
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marine  system.  This  could  by  due  to  the  different 
trophic  conditions  of  the  two  systems.  Free-living 
bacteria  contributed  the  most  to  production  in  the 
two  systems  (85%  in  the  marine  system  and  67% 
in  the  freshwater  system)  because  of  their  greater 
contribution  to  total  biomass.  Specific  growth  rates 
calculated  from  production  data  and  biomass  data 
were  similar  for  attached  and  free-living  bacteria. 
(Author's  abstract) 
W90-07692 


NETWORK  FOR  LONG-TERM  ECOLOGICAL 
RESEARCH  IN  THE  UNITED  STATES. 

Wisconsin  Univ.-Madison.  Center  for  Limnology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07716 


EXPERT  SYSTEM  FOR  THE  SELECTION  OF 
A  SUITABLE  METHOD  FOR  FLOW  MEAS- 
UREMENT IN  OPEN  CHANNELS. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-07724 


USE  OF  STABLE  ISOTOPE  TRACERS  FOR 
THE  ESTIMATION  OF  THE  DHtECTION  OF 
GROUNDWATER  FLOW. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-07732 


METHOD  FOR  ESTIMATION  OF  PHYTO- 
PLANKTON  DARK  LOSSES  BY  APPLICA- 
TION OF  14C-TECHNIQUES. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 

Inst,  fuer  Geographie  und  Geooekologie. 

B.  Nixdorf,  and  S.  Fulda. 

Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 

2,  p  445-450,  1989.  1  fig,  2  tab,  19  ref. 

Descriptors:  'Aquatic  habitats,  'Carbon  cycle, 
'Carbon  radioisotopes,  'Limnology,  'Photosyn- 
thesis, 'Phytoplankton,  'Primary  productivity, 
•Respiration,  Aquatic  productivity,  Carbon, 
Carbon  dioxide,  Dark  fixation,  Data  acquisition, 
Diurnal  variation,  Food  chains,  Oxygen,  Oxygen 
requirements. 

In  recent  years  it  has  become  important  to  quantify 
losses  from  phytoplankton  by  investigating  the  re- 
lationship between  primary  production  and  con- 
comitant biomass  changes.  It  has  been  established 
that  only  a  relatively  small  fraction  of  the  carbon 
initially  incorporated  into  organic  pools  by  photo- 
synthesis is  transferred  along  the  food  chain.  A 
method  for  estimation  of  respiratory  losses  of  phy- 
toplankton in  the  dark  is  described  using  applica- 
tion of  the  14C-technique.  Dark  fixation  of  14C02 
and  excretion  of  labelled  dissolved  organic  carbon 
are  relatively  low  in  comparison  with  primary 
production,  but  they  have  to  be  considered  for  the 
calculation  of  dark  carbon  loss.  The  influence  of 
bacteria  was  investigated  in  the  laboratory,  while 
dark  carbon  loss  in  zooplankton  was  investigated 
in  situ.  These  influences  seem  to  be  negligible.  A 
comparison  of  oxygen  consumption  in  the  dark  and 
dark  carbon  loss  in  the  seasonal  cycle  resulted  in  a 
relatively  constant  carbon  loss  in  the  night  (10.5  % 
of  daily  primary  production),  whereas  oxygen  con- 
sumption in  the  dark  exceeded  the  dark  carbon 
loss-values  many  times.  (Mertz-PTT) 
W90-07753 


STABILIZATION  OF  GROWTH  DURING 
COMBINED  NITROGEN  STARVATION  OF 
THE  PLANKTIC  BLUE-GREEN  ALGA  ANA- 
BAENA  SOLITARIA  BY  DINITROGEN  FIXA- 
TION. 

Humboldt-Univ.  zu  Berlin  (German  D.R.).  Sektion 
Biologic 

J.  G.  Kohl,  M.  Schlangstedt,  and  G.  Dudel. 
Ergebnisse  der  Limnologie  ERLIA6,  Vol.  33,  No. 
2,  p  457-464,  1989.  4  fig,  4  tab,  20  ref. 

Descriptors:  'Algal  growth,  'Anabaena,  'Cyano- 
phyta,  'Limiting  nutrients,  'Nitrogen,  'Nitrogen 
fixation,  'Phytoplankton,  'Solar  radiation,  Algae, 
Ammonium,  Aquatic  productivity,  Food  chains, 


Growth,  Growth  rates,  Irradiation,  Light  intensity, 
Light  quality,  Nitrates,  Zooplankton. 

Dependence  of  specific  growth  rate  of  the  planktic 
blue-green  alga  Anabaena  solitaria  on  irradiance  is 
described  using  a  modified  Mitscherlich-equation. 
Deficiency  of  combined  nitrogen  only  slightly  in- 
fluenced the  maximum  specific  growth  rate  and 
the  parameters  of  light  utilization  efficiency. 
Growth  rates  are  at  any  irradiance  only  slightly 
lower.  In  comparison  with  ammonium-supplied 
cultures,  algae  cultivated  with  nitrate  as  sole  nitro- 
gen source  show  lower  growth  rates  within  the 
range  of  light  limitation.  Heterocysts  are  still 
present  if  combined  nitrogen  is  supplied,  even  as 
ammonium.  Only  under  strong  light-limiting  con- 
ditions does  heterocyst  frequency  drop  to  nearly 
zero  if  ammonium  is  present.  Under  these  light 
conditions  heterocyst  frequency  in  the  presence  of 
nitrate  as  sole  combined  nitrogen  source  is  even 
higher  than  under  complete  deficiency  of  com- 
bined nitrogen.  Comparing  the  light-utilization  effi- 
ciency of  growth,  only  Oscillatoria  redekei  out- 
competes  the  other  species  by  very  high  values. 
The  high  minimum  light  requirement  for  growth 
of  Aphanizomenon  flos-aquae  results  mainly  from 
its  colonial  shape.  It  illustrates  another  ecological 
type  of  phytoplankter,  which  is  well  adapted  to 
grow  under  high  grazing  pressure  of  filter-feeding 
crustacean  zooplankton.  (Mertz-PTT) 
W90-07755 


ESTIMATION  OF  MEAN  RAIN  RATE:  APPLI- 
CATION TO  SATELLITE  OBSERVATIONS. 

Maryland  Univ.,  College  Park.  Dept.  of  Mathe- 
matics. 

B.  Kedem,  L.  S.  Chiu,  and  G.  R.  North. 
Journal  of  Geophysical  Research  (D)  Atmospheres 
JGRDE3,  Vol.  95,  No.  2,  p  1965-1972,  February 
20,  1990.  2  fig,  4  tab,  23  ref. 

Descriptors:  'Data  interpretation,  'Rainfall  distri- 
bution, 'Rainfall  rate,  'Remote  sensing,  'Satellite 
technology,  Statistical  analysis,  Statistical  methods. 

A  method  for  the  estimation  of  the  mean  area 
average  rain  rate  from  dependent  data  is  developed 
and  applied  to  the  GARP  Atlantic  Tropical  Exper- 
iment (GATE)  data.  The  method  consists  of  fitting 
a  mixed  distribution,  containing  an  atom  at  zero, 
by  minimum  chi-square  in  combination  with  cer- 
tain time-space  sampling  designs.  In  modeling  the 
continuous  component  of  the  mixed  distribution, 
the  lognormal  distribution  provides  a  very  close  fit 
for  the  non-zero  area  average  rain  rates.  A  com- 
parison with  the  gamma  distribution  shows  that  the 
lognormal  distribution  is  a  better  choice  as  ex- 
pressed by  the  minimum  chi-square  criterion.  Some 
of  the  time-space  sampling  designs  correspond  to 
satellite  sampling.  The  results  indicate  that  a  satel- 
lite visiting  an  area  of  about  350  by  350  sq  km  in 
the  tropics  approximately  every  ten  hours,  can 
provide  a  rather  close  estimate  for  the  mean  area 
average  rain  rate.  (Author's  abstract) 
W90-07825 


WATER-RESOURCES  ACnVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  MONTANA, 
OCTOBER  1987  THROUGH  SEPTEMBER  1989. 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-07838 


FIELD  CONDITIONS  AT  THE  MARICOPA  AG- 
RICULTURAL CENTER,  PINAL  COUNTY,  AR- 
IZONA, SEPTEMBER  28, 1989. 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  3F. 
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USING  MINNOW  TRAPS  TO  ESTIMATE  FISH 
POPULATION  SIZE:  THE  IMPORTANCE  OF 
SPATIAL  DISTRIBUTION  AND  RELATIVE 
SPECIES  ABUNDANCE. 

Wisconsin  Univ.-Madison.  Center  for  Limnology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07879 


SIMPLE  ELUTION  AND  RECONCENTRA- 
TION  TECHNIQUE  FOR  VIRUSES  CONCEN- 
TRATED ON  MEMBRANE  FILTERS  FROM 
DRINKING  WATER  SAMPLES. 

National    Environmental    Engineering    Research 

Inst.,  Nagpur  (India). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-07921 


RESPIROMETER  FOR  CONTINUOUS,  IN 
SITU,  MEASUREMENTS  OF  SEDIMENT 
OXYGEN  DEMAND. 

Hong  Kong  Polytechnic,  Kowloon.  Dept.  of  Ap- 
plied Science. 
R.  S.  S.  Wu. 

Water  Research  WATRAG,  Vol.  24,  No.  3,  p  391- 
394,  March  1990.  2  fig,  11  ref. 

Descriptors:  'Measuring  instruments,  'Oxygen 
demand,  'Respiration,  'Sediment  chemistry, 
Benthos,  Respirometer. 

The  design  of  a  respirometer  for  continuous,  in  situ 
measurement  of  sediment  oxygen  demand/benthic 
animal  respiration  is  presented.  The  main  parts  of 
the  respirometer  consist  of:  (1)  a  plexiglass  cham- 
ber (diameter:  12  cm;  height:  30  cm)  opened  at  one 
end  (constructed  from  plexiglass  tubing  commer- 
cially available  in  various  diameters  and  lengths); 

(2)  a  circular  stabilizing  plate  (diameter:  70  cm) 
with  lead  weights,  secured  to  the  chamber  by  two 
jubilee  clamps;  (3)  two  suction  diaphragm  pumps; 
and  (4)  two  oxygen  electrodes  mounted  separately 
in  two  measuring  chambers  with  stirrers.  The  plex- 
iglass chamber  is  sealed  at  one  end  with  a  piece  of 
plexiglass,  to  which  the  following  three  individual- 
ly marked  siphons  are  attached:  (1)  an  inhalant 
siphon,  allowing  ambient  water  to  enter  the  cham- 
ber; (2)  an  exhalant  siphon  for  water  to  leave  the 
chamber  after  passing  over  the  surface  of  the  sedi- 
ment; and  (3)  a  control  siphon,  for  sampling  water 
in  the  ambient  environment.  The  major  advantages 
of  the  design  over  the  existing  ones  are:  (1)  ambi- 
ent environmental  conditions,  particularly  oxygen 
levels,  can  be  maintained  inside  the  chamber 
throughout  a  prolonged  measurement  period;  (2) 
the  design  is  simple  and  easy  to  deploy  and  pro- 
vides continuous  measurements  over  a  wide,  vary- 
ing range  of  sediment  oxygen  demand  (SOD);  and 

(3)  the  existing  problems  in  estimating  'optimal' 
chamber  size  to  suit  different  SOD  ranges  and  the 
undesirable  effects  of  disturbing  sediment  by 
mixing  devices  inside  the  chamber  are  eliminated. 
Using  the  present  design,  the  SOD  of  (1)  a  muddy 
bottom;  (2)  a  sandy  bottom;  and  (3)  the  organically 
enriched  muddy  bottom  at  a  fish  culture  site  were 
measured  continuously  for  6  h.  The  SOD  of  sandy, 
muddy  and  organically  enriched  muddy  bottoms 
was  found  to  be  21,  105  and  516  mg  oxygen/sq  m/ 
hr,  respectively.  (Author's  abstract) 
W90-07925 


MULTIVARIATE  APPROACHES  TO  THE 
VARIATION  IN  PHYTOBENTHIC  COMMUNI- 
TY AND  ENVIRONMENTAL  VECTORS  IN 
THE  BALTIC  SEA. 

Stockholm  Univ.  (Sweden).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-07944 


TOWARDS  MONITORING  DROUGHTS  FROM 
SPACE. 

Maryland  Univ.,  College  Park.  Cooperative  Inst. 

for  Climate  Studies. 

For  primary  bibliographic  entry  see  Field  21. 
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NEW  TYPE  OF  ZOOPLANKTON  SAMPLER. 

Biological  Inst.,  Dubrovnik  (Yugoslavia). 

F.  Krsinic. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  12, 

No.  2,  p  337-343,  March  1990.  3  fig,  3  tab,  8  ref. 

Descriptors:  'Biological  samples,  'Coastal  waters, 
•Samplers,  'Zooplankton,  Distribution  patterns, 
Performance  evaluation,  Plankton  nets,  Population 
density. 
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A  new,  simple,  and  inexpensive  sampler  for  quanti- 
tative sampling  of  zooplankton  in  shallow  coastal 
waters  is  presented.  It  may  be  used  from  small 
research  vessels  with  only  a  hand-operated  winch. 
It  can  be  used  to  investigate  microdistribution  pat- 
terns throughout  the  water  column  down  to  50  cm 
above  the  seabed.  The  sampler  consists  of  a  metal 
ring  with  two  semicircular  cover  plates  and  a 
bottom  plate,  of  the  same  diameter,  connected  by  a 
cylindrical  gauze  plankton  net.  The  thin  conical 
bottom  plate  has  an  opening  in  the  middle  to 
which  a  plastic  plankton  container  is  attached. 
Before  use,  the  plates  are  positioned  together,  with 
the  bottom  plate  in  the  upper  position.  After  the 
cover  plates  open  and  the  sampler  has  been  low- 
ered to  the  desired  depth,  the  ring  is  released  by  a 
messenger  and  quickly  extends  the  gauze  cylinder. 
The  cover  plate  then  closes  automatically.  A 
second  messenger  releases  the  bottom  plate,  caus- 
ing the  sampler  to  turn  upside  down.  With  the 
plankton  container  now  at  the  bottom,  the  sampler 
is  lifted  to  the  boat.  In  preliminary  testing,  a  sam- 
pler with  a  250-micron  mesh  cylinder  was  used  to 
sample  the  mesozooplankton  of  an  oligotrophic 
seawater  lake.  The  same  qualitative  composition  of 
mesozooplankton  was  observed  in  both  Nansen  net 
and  plankton  sampler  samples  but  a  marked  dis- 
crepancy was  observed  between  the  abundances  of 
the  dominating  species  obtained  by  the  two  meth- 
ods. Low  coefficients  of  variation  from  5.3-21.4% 
were  determined  for  the  species  dominating  in  the 
13-m  depth  layer  from  the  samples  taken  with  the 
plankton  sampler.  By  sedimentation  of  5  L  Van 
Dom  bottle  samples,  reliable  data  for  ciliates,  de- 
veloping copepod  stages  and  small  adult  copepods 
were  obtained,  but  not  for  mesozooplankton. 
(Sand-PTT) 
W9O-08011 


PROGRAM  PLAN  AND  SUMMARY-REMOTE 

FLUVIAL         EXPERIMENTAL         (REFLEX) 

SERIES:  RESEARCH  EXPERIMENTS  USING 

ADVANCED  REMOTE  SENSING  TECHNOL- 

OGIES  WITH  EMPHASIS  ON  HYDROLOGIC 

TRANSPORT,    AND    HYDROLOGIC-ECOLO- 

GIC  INTERACTIONS. 

Department  of  Energy,  Washington,  DC.  Div.  of 

Ecological  Research. 

Report  No.  DOE/ER-0254,  October  1986.  67p,  17 

fig,  2  tab,  52  ref,  2  append. 

Descriptors:  *Hydrologic  systems,  'Remote  sens- 
ing, 'Satellite  technology,  Ecosystems,  Remote 
Fluvial  Experiments,  Research  priorities,  Water- 
sheds. 

The  technology  for  aerial  and  satellite  remote  sens- 
ing has  advanced  rapidly  over  the  past  decade 
compared  to  the  exploitation  of  these  technologies 
for  scientific  experimentation.  In  particular,  im- 
provements in  spectral  discrimination,  spatial  reso- 
lution, and  digital  processing-among  others-may 
contribute  to  understanding  of  natural  processes  in 
ways  that  are  often  difficult  to  anticipate.  These 
new  and  emerging  technological  changes,  the  po- 
tential contributions  of  these  changes  to  the  natural 
sciences,  motivate  the  Remote  Fluvial  Experiments 
(REFLEX)  program.  The  goals  of  REFLEX  are: 
(1)  to  apply  new  and  developing  aerial  and  satellite 
remote  sensing  technologies— including  both  ad- 
vanced sensor  systems  and  digital/optical  process- 
ing-for  interdisciplinary  scientific  experiments  in 
hydrology  and  to  hydrologic/ecologic  interac- 
tions; (2)  to  develop  new  concepts  for  processing 
and  analyzing  remote  sensing  data  for  general  sci- 
entific application;  and  (3)  to  demonstrate  innova- 
tive analytical  technologies  that  advance  the  state- 
of-the-art  in  applying  information  from  remote 
sensing  systems,  for  example,  supercomputer  proc- 
essing and  analysis.  Four  experiments  are  currently 
funded  under  the  REFLEX  program  to  address 
specific  technical  questions  concerning  hydrolog- 
ic/ecologic processes.  Research  being  conducted 
at  Los  Alamos  National  Laboratory  to  study  sur- 
face hydrology  and  sediment  transport  in  arid  wa- 
tersheds is  discussed  in  Section  3.  Section  4  de- 
scribes investigations  performed  by  Pennsylvania 
State  Univ.  to  test  hypotheses  for  watershed/land- 
scape dynamics  using  digital  analysis.  Pacific 
Northwest  Laboratory  is  testing  hypotheses  con- 
cerning ecologic/hydrologic  processes  in  arid  re- 
gions and  these  investigations  are  described  in  Sec- 


tion 5.  Section  6  gives  the  details  of  research  being 
conducted  by  Pennsylvania  State  Univ.  to  study 
the  hydrology  of  disturbed  watersheds  in  humid 
regions.  (Lantz-PTT) 
W90-08164 


MODEL-B  SEDIMENT-CONCENTRATION 

GAGE:  FACTORS  INFLUENCING  ITS  READ- 
INGS AND  A  FORMULA  FOR  CORRECTING 
ITS  ERRORS. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

J.  V.  Skinner. 

Report  JJ,   1989.  A  Study  of  Methods  Used  in 

Measurement  and  Analysis  of  Sediment  Loads  in 

Streams.  34p,  15  fig,  3  tab,  11  ref. 

Descriptors:  'Gages,  'Instrumentation,  'Measur- 
ing instruments,  'Sediment  transport,  Flow  rates, 
Mathematical  equations,  Performance  evaluation, 
Sediment  concentration,  Water  pressure,  Water 
temperature. 

A  gage  for  measuring  suspended  sediment  concen- 
tration in  flowing  water  was  designed  and  tested. 
The  gage  contains  a  stationary,  upstream-facing 
nozzle  that  guides  a  filament  of  the  flow  into  a 
straight,  slender  tube.  The  tube  vibrates  continu- 
ously under  control  of  magnets,  coils,  and  elec- 
tronic feedback  circuits.  A  streamlined,  waterproof 
shell  serves  as  a  protective  housing  for  the  tube 
and  electronic  components.  The  measuring  princi- 
ple is  based  on  two  relations:  one  linking  sediment 
concentration  to  slurry  density,  and  the  other  link- 
ing slurry  density  to  vibrational  period.  As  sedi- 
ment concentration  increases,  the  slurry  density 
increases,  and  this,  in  turn,  causes  the  tube's  vibra- 
tional period  to  increase.  Period  readings  can  be 
converted  to  sediment-concentration  values  by 
using  a  calibration  chart  or  an  equation,  but  the 
first  step  is  to  minimize  errors  in  the  readings. 
Errors  originate  with:  (1)  shifts  in  dissolved-solids 
concentration,  (2)  water  temperature,  (3)  water 
pressure,  (4)  flow  rate,  and  (5)  the  amount  of  debris 
on  the  tube's  walls.  Of  these  five  factors,  the  first 
three  directly  influence  slurry  density.  Water  tem- 
perature and  water  pressure  can  also  influence 
vibrational  periods  by  altering  the  tube's  diameter. 
In  certain  situations,  water  temperature  influences 
period  readings  by  stretching  or  compressing  the 
tube  along  its  length.  Flow  rate  exerts  a  mild 
influence  on  periods  by  creating  Coriolis  forces 
that  press  on  the  tube's  walls.  Debris  on  the  walls 
alters  period  readings  by  changing  the  mass  of  the 
vibrating  system.  An  equation  for  correcting  the 
first  four  errors  is  presented,  and  an  example  of  the 
data-reduction  format  is  given.  However,  values  of 
coefficients  in  the  equation  can  be  obtained  only  by 
installing  a  recording  thermometer,  a  specific  con- 
ductance meter,  a  staff  gage,  and  a  current  meter. 
The  thermometer  must  be  exceptionally  accurate 
and  stable  because  the  model-B  gage  is  very  sensi- 
tive to  temperature  shifts.  In  its  present  form,  the 
gage  will  work  best  at  sites  where  concentrations 
average  >  1,000  mg/L.  (Author's  abstract) 
W90-08166 


DREAM:  ANALYTICAL  GROUNDWATER 
FLOW  PROGRAMS. 

B.  Bonn,  and  S.  Rounds. 

Lewis  Publishers,  Chelsea,  Michigan.  1990.  109p. 
Includes  one  5-1/4-inch  floppy  disk  containing  the 
DREAM  computer  program. 

Descriptors:  'Aquifer  testing,  'Computer  pro- 
grams, 'Groundwater  movement,  'Handbooks, 
•Pumping  tests,  Aquifers,  Computer  models, 
DREAM,  Drawdown,  Flow  velocity,  Ground- 
water level,  Mathematical  studies,  Model  studies. 

DREAM  is  a  user-friendly  computer  program  for 
the  IBM-PC  that  is  designed  to  aid  in  the  solution 
of  simple  groundwater  problems.  DREAM  con- 
sists of  four  routines:  Drawdown,  Water  Level 
Elevation,  steady-state  Velocity,  and  Steady-state 
Streamlines.  The  program  is  entirely  menu-driven. 
The  use  provides  aquifers  and  well  field  properties, 
defines  a  rectangular  grid,  and  chooses  a  routine. 
DREAM  calculates  data  at  each  grid  point  and 
writes  that  data  to  a  file  in  the  form  of  ordered 
triplets.  All  of  the  calculations  in  DREAM  are 


based  upon  analytical  solutions  which  describe 
groundwater  flow  in  a  confined,  homogeneous, 
isotropic  aquifer  of  uniform  thickness  and  infinite 
areal  extent.  Although  the  use  of  analytical  solu- 
tions eliminates  the  errors  associated  with  numeri- 
cal methods,  the  inherent  assumptions  of  the  ana- 
lytical models  are  severe  and  should  be  kept  in 
mind  when  using  DREAM.  Although  DREAM  is 
very  easy  to  use,  the  authors  believe  the  documen- 
tation will  be  helpful  to  both  expert  and  neophyte 
computer  users.  In  the  first  three  sections,  they 
have  addressed  some  fundamental  issues  including 
the  necessary  and  desirable  computer  hardware 
and  a  general  description  of  the  program  and  its 
use.  The  Theory  section  contains  all  of  the  perti- 
nent equations  employed  by  DREAM.  In  the  fifth 
section,  Using  DREAM,  both  an  overview  and  a 
step-by-step  detailed  tutorial  are  presented.  The 
Selected  Examples  section  serves  both  as  a  means 
of  quality  control  and  a  source  of  possible  applica- 
tions of  DREAM.  (Lantz-PTT) 
W90-08171 


GROUND    WATER    MODELING    IN   MULTI- 
LAYER AQUIFERS:  STEADY  FLOW. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08172 


BOREHOLE  SITING  IN  CRYSTALLINE  BASE- 
MENT AREAS  OF  NIGERIA  WITH  A  MICRO- 
PROCESSOR-CONTROLLED RESISTIVITY 
TRAVERSING  SYSTEM. 

Ibadan  Univ.  (Nigeria).  Dept.  of  Geology. 

A.  Olayinka,  and  R.  Barker. 

Ground  Water  GRWAAP,  Vol.  28,  No.  2,  p  178- 

183,  March/ April  1990.  9  fig,  15  ref. 

Descriptors:  'Borehole  geophysics,  'Computer 
models,  'Geophysical  exploration,  'Geophysical 
methods,  'Groundwater,  'Resistivity,  'Resistivity 
surveys,  'Subsurface  mapping,  Contours,  Cross- 
sections,  Data  acquisition,  Data  interpretation, 
Finite  difference  methods,  Geologic  fractures,  Hy- 
drologic  data  collections,  Nigeria,  On-site  investi- 
gations, Weathering. 

The  Microprocessor-controlled  Resistivity  Tra- 
versing (MRT)  System  is  a  recent  development 
which  enables  the  acquisition  of  resistivity  pseudo- 
section  profile  data  under  the  control  of  a  portable 
field  computer.  The  system  is  used  for  groundwat- 
er investigations  where  water-bearing  zones  are 
overlain  by  thick  overburden.  A  MRT  system 
using  the  Wenner  configuration  has  been  devel- 
oped to  measure  the  distribution  of  resistivity  in 
the  subsurface  down  to  depths  of  200  meters.  The 
data  are  presented  as  a  contoured  apparent  resistiv- 
ity cross-section,  a  type  of  electrical  image,  from 
which  useful  information  about  the  structure  of  the 
subsurface  can  be  obtained,  such  as  weathering 
troughs,  basement  highs,  and  faults.  Quantitative 
interpretation  consists  of  iterative  computer  model- 
ing using  a  two-dimensional  finite  difference 
method.  Measurements  conducted  in  Kwara  State, 
Nigeria,  in  borehole  siting  surveys  show  that  MRT 
surveys  are  an  important  aid  in  locating  areas  of 
deep  weathering  and  fissure  zones  in  structurally 
complex  basement  areas.  The  resistivity  informa- 
tion obtained  allows  an  appreciation  of  the  subsur- 
face structure  which  cannot  be  obtained  easily 
with  other  geophysical  techniques.  (Author's  ab- 
stract) 
W90-08186 


CHARACTERIZATION  OF  TRANSMISSP/E 
FRACTURES  BY  SIMPLE  TRACING  OF  IN- 
WELL  FLOW. 

Whitman  Companies,  Inc.,  East  Brunswick,  NJ. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-08188 


GENERAL  STATISTICAL  PROCEDURE  FOR 
GROUND-WATER  DETECTION  MONITOR- 
ING AT  WASTE  DISPOSAL  FACILITIES. 

Illinois  State  Psychiatric  Inst.,  Chicago. 

For  primary  bibliographic  entry  see  Field  7A. 
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W90-08193 


SAMPLING    RADIUS    OF    A    POROUS    CUP 
SAMPLER:  EXPERIMENTAL  RESULTS. 

Wisconsin  Univ. -Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-08196 


STUDIES  OF  PRECIPITATION  PROCESSES 
IN  THE  TROPOSPHERE  USING  AN  FM-CW 
RADAR. 

Technische  Hogeschool  Delft  (Netherlands).  Fac- 
ulty of  Electrical  Engineering,  Telecommunication 
and  Remote  Sensing  Technology. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-08199 


SOURCES  OF  SAHEL  PRECIPITATION  FOR 
SIMULATED  DROUGHT  AND  RAINY  SEA- 
SONS. 

National  Aeronautics  and  Space  Administration, 
New  York.  Goddard  Inst,  for  Space  Studies. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-08200 


APPROXIMATE  CALCULATION  OF  ADVEC- 
TD7E  GAS-PHASE  TRANSPORT  OF  14C  AT 
YUCCA  MOUNTAIN,  NEVADA. 

Lawrence  Livermore  National  Lab.,  CA.  Earth 

Sciences  Dept. 

For  primary  bibliographic  entry  see   Field   2G. 

W90-08203 


RELIABILITY  ANALYSIS  OF  PUMPING  SYS- 
TEMS. 

Chinese    Academy    of   Environmental    Sciences, 

Beijing. 

For  primary  bibliographic  entry  see  Field  8C. 

W90-08211 


STORM  RUNOFF  SIMULATION  USEMG  AN 
ANTECEDENT  PRECIPITATION  EMDEX  (APD 
MODEL. 

Oregon  State  Univ.,  Corvallis.   Dept.   of  Forest 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08221 


EVALUATION  OF  THE  METHODS  USED  FOR 
THE  DETERMINATION  OF  ORTHOPHOS- 
PHATE  AND  TOTAL  PHOSPHATE  IN  ACTI- 
VATED SLUDGE  EXTRACTS. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-08232 


SOME  CONSIDERATIONS  EN  POLYPHOS- 
PHATE DETERMINATIONS  OF  ACTIVATED 
SLUDGE  EXTRACTS. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-08233 


EFFECT  OF  SEDIMENT  TEST  VARIABLES  ON 
SELENIUM  TOXICITY  TO  DAPHNIA 
MAGNA. 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-O8249 


SIMPLE  STOCHASTIC  MODEL  FOR  ANNUAL 
FLOWS. 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08276 


BEHAVIOUR  OF  DIFFERENT  ELUENTS  AND 
STABILIZING  AGENTS  IN  THE  DETERMINA- 


TION OF  SULPHITE  IN  WATER  BY  ION- 
CHROMATOGRAPHY. 

Rome  Univ.  (Italy).  Dept.  of  Chemistry. 
L.  Campanella,  M.  Majone,  and  R.  Pocci. 
Talanta  TLNTAZ,   Vol.   37,   No.   2,   p  201-205, 
February,  1990.  2  fig,  4,  tab,  17  ref. 

Descriptors:  *Analytical  methods,  *Chemical  anal- 
ysis, 'Ion  exchange  chromatography,  'Sulfites, 
•Water  analysis,  Analytical  techniques,  Oxidation, 
Pollution  load,  Quantitative  analysis,  Water  pollu- 
tion. 

The  use  of  ion-chromatography  for  the  determina- 
tion of  sulfite  in  water  was  described.  The  eluents 
were  solutions  of  sodium  carbonate  (1.1  millimo- 
lar)/sodium  bicarbonate  (1.4  mil li molar)  or  sodium 
bicarbonate/formaldehyde  (0.2%  w/w).  Formal- 
dehyde, glycerol,  or  fructose  was  used  as  a  stabiliz- 
ing agent.  With  the  sodium  carbonate/sodium  bi- 
carbonate eluent,  fructose  or  glycerol  could  be 
used  to  stabilize  samples  against  sulfite  oxidation, 
but  formaldehyde  affected  the  peak  height.  On  the 
other  hand,  formaldehyde  could  stabilize  sulfite  in 
the  presence  of  iron(III),  whereas  glycerol  and 
fructose  could  not.  In  the  presence  of  iron(III),  the 
sodium  bicarbonate/formaldehyde  eluent  was  used 
and  sulfite  was  eluted  directly  as  hydroxymethane- 
sulfonate;  formaldehyde  did  not  then  affect  the 
peak  height.  This  eluent  allowed  a  good  peak 
separation  and  was  suitable  for  the  sulfite  concen- 
tration range  of  0.1  to  12.0  milligrams  per  liter. 
(Author's  abstract) 
W90-08294 


SEQUENTIAL    FRACTIONATION    OF    SEDI- 
MENT PHOSPHATE. 

Leiden   Rijksuniversiteit  (Netherlands).   Dept.   of 
Population  Biology. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-08308 


DETERMEMATION  OF  AVADLABLE  PHOS- 
PHORUS FOR  PHYTOPLANKTON  POPULA- 
TIONS EN  LAKES  AND  RTVERS  OF  SOUTH- 
EASTERN NORWAY. 

Direktoratet  for  Vilt  og  Ferskvannsfisk,  Trond- 

heim  (Norway). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08319 


MONITORING  SYSTEMS  FOR  WATER  QUAL- 
ITY. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic   entry  see  Field   5G. 
W9O-O8320 


TRIALS  OF  AN  ACOUSTIC  METHOD  OF 
MEASURING  PIEZOMETRIC  LEVELS  IN 
STANDPIPES. 

Transport  and  Road  Research  Lab.,  Crowthorne 

(England).  Overseas  Unit. 

W.  Heath,  and  S.  Dedi. 

Hydrological  Processes  HYPRE3,  Vol.  4,  No.  1,  p 

35-43,  January /March  1990.  6  fig,  1 1  ref. 

Descriptors:  'Acoustics,  'Measuring  instruments, 
•Piezometers,  *Piezometric  head,  *Soil  pressure, 
'Standpipes,  Electrical  equipment,  Indonesia, 
Landslides,  Monitoring,  On-site  data  collections, 
Performance  evaluation,  Permeability,  Soil  porosi- 
ty, Soil  temperature. 

The  role  of  the  open  standpipe  Casagrande  pie- 
zometer for  determining  soil  pressures  is  still  im- 
portant because  of  its  simplicity  and  reliability  in 
comparison  with  transducer-type  instruments. 
Such  factors  are  especially  relevant  when  instru- 
mentation is  used  on  remote  and  inaccessible  sites. 
The  limitations  of  Casagrande  type  systems  relate 
to  poor  response  times,  particularly  in  soils  of  low 
permeability,  and  the  complexity  of  the  normal  gas 
bubbling  equipment  used  to  monitor  and  record 
data  from  this  type  of  piezometer.  The  response 
can  be  improved,  providing  the  design  of  the  in- 
stallation is  taken  into  consideration  in  terms  of  the 
piezometer  collection  area  and  standpipe  sizes.  A 
simple  acoustic  technique  has  been  developed  to 


monitor  and  record  piezometric  levels.  This  is 
based  on  measuring  the  period  for  the  return  echo 
of  a  high  frequency  signal:  a  technique  widely  used 
to  focus  cameras  that  has  been  found  to  be  reliable 
and  accurate.  However,  trials  on  landslide  sites  in 
Indonesia  highlighted  problems  which  related 
more  to  a  lack  of  development  rather  than  any 
fundamental  problems  in  the  method  of  monitoring 
standpipes.  The  main  modifications  to  the  system 
need  to  be  as  follows:  (1)  the  transducers  should  be 
enclosed  in  containers  that  insulate  the  components 
and  prevent  the  buildup  of  heat;  (2)  temperature 
measurements  should  be  from  within  the  standpipe 
and  compensation  is  only  necessary  when  there  are 
temperature  changes  within  the  standpipe  of  more 
than  5  C;  and  (3)  the  standpipes  should  be  made 
from  a  non-sound-absorbing  material  or  lined  with 
a  thin  metal  tube  that  has  close-fitting  joints.  (Au- 
thor's abstract) 
W90-08326 


ANALYSIS  OF  SOLUTE  TRANSPORT  WITH  A 
HYPERBOLIC  SCALE-DEPENDENT  DISPER- 
SION MODEL. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08327 


DIAGNOSTIC  TOOLS  FOR  SMALL  HYDRO 
DEVELOPMENTS. 

Agence  Francaise  pour  la  Maitrise  de  l'Energie, 

Paris. 

For  primary  bibliographic  entry  see  Field  8C. 

W90-08332 


DETERMINING  ENORGANIC  DISINFECTION 
BY-PRODUCTS  BY  ION  CHROMATOGRA- 
PHY. 

Environmental  Monitoring  Systems  Lab.,  Cincin- 
nati, OH. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08374 


COMPARISONS  BETWEEN  ACOUSTIC  MEAS- 
UREMENTS AND  PREDICTIONS  OF  THE 
BEDLOAD  TRANSPORT  OF  MARINE  GRAV- 
ELS. 

Proudman  Oceanographic  Lab.,  Birkenhead  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2J. 
W90-08377 


MEASUREMENT  OF  ELECTRON  TRANS- 
PORT SYSTEM  ACTIVITY  ES  RTVER  BIO- 
FILMS. 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Biological  Sciences. 

S.  A.  Blenkinsopp,  and  M.  A.  Lock. 

Water  Research  WATRAG,  Vol.  24,  No.  4,  p  441- 

445,  April  1990.  2  fig,  1  tab,  24  ref. 

Descriptors:  'Analytical  methods,  *Biofilms, 
•Electron  transport  system,  •Hydrobiology,  'Mi- 
crobiological studies,  'Microorganisms,  Assay, 
Methanol. 

Factors  that  affect  the  measurement  of  electron 
transport  system  (ETS)  activity  in  river  biofilm 
through  the  reduction  of  2-(p  iodophenyl)-3-(p- 
nitrophenyl)-5-phenyl  tetrazolium  chloride  (INT) 
to  iodonitrotetrazolium  formazan  (INT-formazan) 
were  studied.  Methanol  extracts  INT-formazan 
more  effectively  than  either  propanol  or  ethanol. 
A  concentration  of  0.02%  INT  was  chosen  and 
samples  incubated  for  less  than  8  hours.  ETS  activ- 
ity is  optimal  at  a  circumneutral  pH.  ETS  stimula- 
tors (NADH,  NADPH  and  succinate)  added  as  a 
check  of  the  assay  produced  an  increase  in  INT- 
formazan  indicating  that  ETS  activity  was  being 
measured.  (Author's  abstract) 
W90-08385 
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ACCURACY  OF  THE  EIKONAL  TYPE  AP- 
PROXIMATIONS FOR  SIZING  PARTICLES  IN 
COHESIVE  SEDIMENTS. 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Physics. 
S.  K.  Sharma,  and  D.  J.  Somerford. 
Water  Research  WATRAG,  Vol.  24,  No.  4,  p  447- 
450,  April  1990.  4  fig,  10  ref. 

Descriptors:  'Analytical  techniques,  'Cohesive 
sediments,  'Particle  size,  'Sediment  analysis,  Ap- 
proximation method,  Eikonal  approximation,  Ero- 
sion. 

The  problem  of  determining  particle  size  using 
light  scattering  was  examined.  Biologically  coated 
particles  found  in  coherent  sediment  need  to  be 
sized  because  particle  diameter  is  related  to  erosion 
as  well  as  sedimentation.  The  extinction  efficiency 
in  the  eikonal  approximation  and  the  anomalous 
diffraction  approximation  was  compared  with 
exact  results  for  particles  modeled  as  coated 
spheres.  For  a  fixed  particle  radius  a  complete 
range  of  core  radii  was  investigated.  The  size 
parameters  and  refractive  indices  chosen  are  typi- 
cal of  particles  in  cohesive  sediments.  These  ap- 
proximations reproduce  the  exact  results  to  within 
6%  for  particle  size  parameters  greater  than  or 
equal  to  100.00.  Results  clearly  show  that  the 
approximations  considered  provide  a  very  accurate 
description  of  the  light  scattered  by  particles  of 
radius  greater  than  7.5  micrometer.  For  particles  of 
radius  between  0.75  and  7.5  micrometers,  however, 
the  description  is  only  reasonably  good.  (Chonka- 
PTT) 
W90-08386 


EVALUATION  OF  AMMONIUM  ION  DETER- 
MINATION IN  WATERS  BY  CATION  EX- 
CHANGE ION  CHROMATOGRAPHY  OVER 
WIDE  CONCENTRATION  RANGES. 

Office  of  the  Supervising  Scientist  for  the  Alligator 

Rivers  Region,  Sydney  (Australia). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-08390 


NUnUENT  AVAILABILITY  AND  THE  ALGAL 
GROWTH  POTENTIAL  (AGP)  IN  A  SMALL 
MICROCOSM. 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Biology. 

M.  F.  Taylor,  W.  J.  Clark,  and  L.  Ho. 

Water  Research  WATRAG,  Vol.  24,  No.  4,  p  529- 

532,  April  1990.  2  fig,  9  ref. 

Descriptors:  'Algal  growth,  'Aquariums,  'Bioas- 
say,  'Culturing  techniques,  'Laboratory  methods, 
•Nutrients. 

An  aquarium  microcosm  was  used  to  evaluate  nu- 
trient availability,  for  the  algal  growth  potential 
(AGP)  test,  in  samples  containing  varying  degrees 
of  particulate  material.  Samples  were  collected 
from  a  controlled  aquatic  microcosm  before, 
during,  and  at  the  end  of  a  simulated  algal  bloom. 
Nutrients  shifted  from  the  inorganic  pool  to  the 
organic  pool  as  the  culture  grew,  resulting  in  nutri- 
ents being  bound  in  refractory  compounds  not 
liberated  by  a  prescribed  autoclaving  pretreatment. 
This,  in  turn,  resulted  in  greater  nutrient  limitation 
in  the  algal  assays  as  the  particulate  load  (phyto- 
plankton,  bacteria,  etc.)  increased.  It  is  demonstrat- 
ed that  the  accepted  pretreatment  of  autoclaving  is 
relatively  inefficient  in  releasing  the  nutrients  from 
algal  cells  and  converting  them  to  a  form  usable  by 
the  algal  assay  organism.  Since  partitioning  of  nu- 
trients between  available  and  unavailable  pools  is 
highly  variable  in  natural  systems,  this  release 
problem,  could  have  important  implications  in  the 
interpretation  of  AGP  studies,  especially  if  other 
limnology  parameters  are  not  reported.  In  order  to 
make  the  AGP  test  a  more  effective  tool  in  charac- 
terizing the  trophic  state  at  various  sampling  times 
during  the  year,  a  more  effective  pretreatment 
would  be  most  beneficial.  (Author's  abstract) 
W90-08398 


APPLICATION  OF  GEOPHYSICS  IN  THE  DE- 
LINEATION OF  THE  FRESHWATER/SALINE- 
WATER  INTERFACE  IN  THE  MICHIGAN 
BASIN. 

Geological  Survey,  Lansing,  MI. 


For  primary  bibliographic  entry  see  Field  2F. 
W90-08405 


OHIO-INDIANA  CARBONATE-BEDROCK 

AND       GLACIAL       REGIONAL       AQUIFER 
SYSTEM  ANALYSIS-PLAN  OF  STUDY. 

Geological  Survey,  Columbus,  OH. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08406 


HIGH  PLAINS  REGIONAL  AQUIFER-ESTI- 
MATING 1980  GROUND-WATER  PUMPAGE 
FOR  IRRIGATION. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W90-08411 


PROTOZOAN  BACTERIVORY  IN  ACIDIFIED 
WATERS:  METHODS  OF  ANALYSIS  AND  THE 
EFFECT  OF  PH. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08423 


DIRECT  DETECTION  OF  SALMONELLA  SPP. 
IN  ESTUARIES  BY  USEVG  A  DNA  PROBE. 

Center  of  Marine  Biotechnology,  Baltimore,  MD. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08427 


DEVELOPMENT  OF  A  SLOW  SAND  FILTER 
MODEL  AS  A  BIOASSAY. 

Institut  fuer  Wasserforschung,  Dortmund  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  4B. 
W90-08482 


DEVELOPMENTS     IN     MODELLING     SLOW 
SAND  FILTRATION. 

Thames  Polytechnic,  London  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08490 


MINIMIZATION  OF  VOLATILIZATION 
LOSSES  DURING  SAMPLING  AND  ANALYSIS 
OF  VOLATILE  ORGANIC  COMPOUNDS  IN 
WATER. 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08514 


FIBER  OPTIC  METHODS  FOR  VOLATILE 
ORGANIC  COMPOUNDS  IN  GROUNDWAT- 
ER. 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 
W.  Chudyk. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  87-99,  1  fig,  1 
tab,  39  ref. 

Descriptors:  'Fiber  optics,  'Groundwater  pollu- 
tion, 'Instrumentation,  'Measuring  instruments, 
•Pollutant  identification,  'Volatile  organic  com- 
pounds, 'Water  analysis,  Costs,  In  situ  tests,  Moni- 
toring, Organic  compounds,  Remote  sensing,  Spec- 
troscopy. 

Use  of  fiber  optics  to  measure  VOCs  in  ground- 
water allows  real-time  in  situ  measurements  to  be 
made,  with  accompanying  advantages  over  con- 
ventional techniques:  no  need  for  chain-of-custody 
documentation;  elimination  of  sample  contamina- 
tion during  handling;  no  loss  of  volatiles  from 
turbulence;  no  changes  in  pH  from  C02  changes; 
no  changes  in  Eh  from  02  changes;  and  real-time 
results.  In  situ  analysis  of  VOCs,  primarily  in 
groundwater  applications,  is  following  two  major 
types  of  systems.  Optrode  systems  provide  speci- 
ficity, at  the  expense  of  accuracy  at  high  ionic 
strength  levels  and  relatively  short  probe  lifetime. 
Spectroscopic  systems  provide  a  wide  range  of 


response  and  low  cost,  long-lived  sensors,  at  the 
expense  of  selectivity.  Both  approaches  have  their 
applications  and  provide  rapid  answers  useful  in 
monitoring.  As  improvements  are  made  in  fiber 
optics  and  light  sources,  including  lasers,  it  can  be 
expected  that  these  methods  will  find  wider  use. 
(See  also  W90-08509)  (Lantz-PTT) 
W90-08515 


NATIONAL  SURVEYS  OF  VOLATILE  ORGAN- 
IC COMPOUNDS  IN  GROUND  AND  SURFACE 
WATERS. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Water  Supply  Technology  Branch. 
J.  J.  Westrick. 

IN:  Significance  and  Treatment  of  Volatile  Organ- 
ic Compounds  in  Water  Supplies.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  p  103-125,  1  fig, 
13  tab,  13  ref. 

Descriptors:  'Drinking  water,  'Groundwater  pol- 
lution, 'Surface  water,  'Surveys,  'Volatile  organic 
compounds,  Data  acquisition,  Monitoring,  Trihalo- 
methanes,  Water  analysis. 

The  US  EPA  has  been  active  in  attempting  to 
characterize  the  occurrence  of  synthetic  volatile 
organic  chemicals  (VOCs)  in  drinking  water  since 
the  late  1970s.  National  occurrence  surveys  ad- 
vanced from  the  first  pioneering  study,  the  Nation- 
al Organic  Reconnaissance  Survey,  which  meas- 
ured the  concentrations  of  only  two  VOCs  not 
formed  by  chlorination;  through  the  National  Or- 
ganic Monitoring  Survey,  another  survey  with  the 
principal  emphasis  on  trihalomethanes,  but  with  a 
longer  list  of  analytes;  through  the  Community 
Water  Supply  Survey,  with  improved  methodolo- 
gy and  quality  assurance;  and  to  the  Ground  Water 
Supply  Survey,  which  was  designed  to  specifically 
characterize  with  statistical  validity  the  occurrence 
of  many  VOCs.  Similarly,  the  quality  of  the  data 
and  the  documentation  of  that  quality  improved  as 
the  techniques  for  analysis  improved  and  more 
rigorous  quality  assurance  concepts  were  imple- 
mented. From  early  surprise  at  finding  VOCs  in 
groundwater  to  accurate  documentation  of  their 
frequent  and  sometimes  high-level  occurrence,  the 
surveys  have  led  to  a  better  understanding  of  the 
significance  of  drinking  water  contamination  by 
VOCs  and  have  demonstrated  quality  assurance 
techniques  applied  to  large-scale  trace  organics 
monitoring  projects.  The  results  of  these  surveys 
have  resulted  in  a  strong  body  of  occurrence  data 
upon  which  the  decisions  on  regulations  to  control 
these  compounds  have  been  and  will  continue  to 
be  based.  (See  also  W90-08509)  (Lantz-PTT) 
W90-08516 


DETERMINATION  OF  AREAL  EVAPOTRAN- 
SPIRATION  FROM  SATELLITE  DATA  USING 
A  TEMPERATURE/SURFACE  FLUXES  IN- 
VERSION MODEL. 

National  Board  of  Waters,  Helsinki  (Finland). 
Y.  Sucksdorff,  and  C.  Ottle. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 
September  11-15,  Helsinki,  Finland.  Valtion  Paina- 
tuskeskus,  Helsinki,  Finland.  1989.  p  167-176,  6  fig, 
1  tab,  12  ref. 

Descriptors:  'Atmospheric  physics,  'Evapotran- 
spiration,  'Finland,  'Model  studies,  'Remote  sens- 
ing, Atmospheric  models,  Hydrologic  budget,  Hy- 
drologic  models,  Landsat,  Satellite  technology, 
Soil  moisture,  Synoptic  analysis,  Temperature, 
Vegetation  effects. 

A  method  for  calculating  areal  evaporation  by 
using  synoptical  weather  data  and  satellite  imagery 
is  presented.  Landsat  images  and  digitized  map 
data  are  used  for  calculating  the  land-use  param- 
eters. The  nomalized  difference  vegetation  index  is 
calculated  from  satellite  images.  To  estimate  the 
surface  temperature  the  data  have  to  be  corrected 
for  atmospheric  attenuation.  The  corrections  are 
done  with  a  radiative  transfer  model  and  atmos- 
pheric vertical  profiles  given  by  radiosounding. 
The  surface  temperature  inversion  methodology 
has  been  applied  to  estimate  the  surface  fluxes  and 
soil  moisture  in  Finnish  conditions  for  one  month 
and  it  seems  that  the  model  works  in  a  scale  of 
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several  hundreds  of  square  kilometers  and  that  it 
gives  realistic  estimates  of  soil  moisture  and  areal 
surface  fluxes  from  synoptical  and  satellite  data. 
These  output  data  can  then  be  used  as  input  to 
atmospheric  or  hydrological  models.  There  was 
practically  no  difference  in  the  cumulative  evapo- 
transpiration  for  July  1988  calculated  by  the  model 
and  calculated  from  water  balance.  One  reason  for 
this  is  that  the  model  has  worked  in  average  condi- 
tions (leaf  area  index  =  4  and  three  main  soil 
types)  and  during  a  long  period  of  time.  In  order  to 
use  the  model  for  the  purpose  of  following  daily 
water  budgets,  and  at  a  smaller  scale,  the  vegeta- 
tion and  soil  parameters  must  be  known  more 
accurately.  (See  also  W90-08565)  (Author's  ab- 
stract) 
W90-08576 


LONG  TERM  INVESTIGATION  OF  THE 
RIVER  DANUBE  WATER  QUALITY  IN  THE 
YUGOSLAV  SECTION  ACCORDING  TO  MI- 
CROBIOLOGICAL PARAMETERS. 

Novi  Sad  Univ.  (Yugoslavia).   Inst,   of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08609 


STUDIES  ON  THE  CONTAMINATION 
STATUS  OF  THE  DANUBE  RIVER  BASIN 
WATERS,  MEASURES  OF  PROTECTION,  AND 
RATIONAL  EXPLOITATION  OF  THE  WATER 
RESOURCES. 

Institute  for  Biological  Research,  Belgrade  (Yugo- 
slavia). Dept.  of  Ichthyology. 
For  primary  bibliographic  entry  see  Field  5B. 
W9O-0861O 


AUTOMATIC  WARNING  STATIONS,  RECENT 
SERIOUS  INDUSTRIAL  RIVER  POLLUTION 
INCTOENTS,  AND  PREDICTION  MODELS  OF 
POLLUTANTS  PROPAGATION-SOME  EURO- 
PEAN EXAMPLES. 

Compagnie   Generale  des  Eaux,   Paris  (France). 
For  primary  bibliographic  entry  see  Field  5A. 
W9O-0864O 
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AQUATIC  ECOTOXICOLOGY:  FUNDAMEN- 
TAL CONCEPTS  AND  METHODOLOGIES. 
VOLUME  n. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-07537 


MATHEMATICAL  MODELS  FOR  PREDICT- 
ING THE  FATE  OF  CONTAMINANTS  IN 
FRESHWATER  ECOSYSTEMS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07546 


SOLUTION  OF  THE  DAM-RESERVOIR 
INTERACTION  PROBLEM  USING  A  COMBI- 
NATION OF  FEM,  BEM  WITH  PARTICULAR 
INTEGRALS,  MODEL  ANALYSIS  AND  SUB- 
STRUCTURING. 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 
Engineering. 

For  primary  bibliographic  entry  see  Field  8 A. 
W90-07557 


MULTISCALING  PROPERTIES  OF  SPATIAL 
RAINFALL  AND  RIVER  FLOW  DISTRIBU- 
TIONS. 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO.  Center  for  the  Study  of 

Earth  from  Space. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-07574 


CLUSTERED  OR  REGULAR  CUMULUS 
CLOUD  FIELDS:  THE  STATISTICAL  CHAR- 
ACTER OF  OBSERVED  AND  SIMULATED 
CLOUD  FIELDS. 


Massachusetts  Inst,  of  Tech.,  Cambridge. 
For  primary  bibliographic  entry  see  Field  2B. 

W90-07577 


STABILIZATION  FUNCTIONS  OF  UN- 
FORCED CUMULUS  CLOUDS:  THEIR 
NATURE  AND  COMPONENTS. 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-07578 


IN    SEARCH    OF    REGULARITIES    IN    EX- 
TREME RAINSTORMS. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-07579 


NUMERICAL  SIMULATION  OF  THE  AUGUST 
1986  HEAVY  RAINFALL  EVENT  IN  THE 
SYDNEY  AREA. 

Bureau   of  Meteorology,   Melbourne   (Australia). 

Research  Centre. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-07580 


STATISTICAL  MODEL  OF  EXTREME  STORM 
RAINFALL. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-07581 


ESTIMATION  OF  MULTIDIMENSIONAL 
PRECIPITATION  PARAMETERS  BY  AREAL 
ESTIMATES  OF  OCEANIC  RAINFALL. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-07583 


HYDROLOGIC  MODELING  OF  NEW  ENG- 
LAND RIVER  BASINS  USING  RADAR  RAIN- 
FALL DATA. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-07586 


ESTIMATION  OF  CONVECTTVE  RAINFALL 
BY  AREA  INTEGRALS:  2.  THE  HEIGHT-AREA 
RAINFALL  THRESHOLD  (HART)  METHOD. 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-07588 


VARIABILITY  OF  SUMMER  FLORIDA  RAIN- 
FALL AND  ITS  SIGNIFICANCE  FOR  THE  ES- 
TIMATION OF  RAINFALL  BY  GAGES, 
RADAR,  AND  SATELLITE. 

McGill  Weather  Radar  Observatory,  Ste.  Anne  de 

Bellevue  (Quebec). 

For  primary  bibliographic  entry  see  Field  2B. 

W90-07592 


EXTREME  RAINFALL  IN  CALDERDALE,  19 
MAY  1989. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-07596 


MONTE  CARLO  ANALYSIS  AND  BAYESIAN 
DECISION  THEORY  FOR  ASSESSING  THE 
EFFECTS  OF  WASTE  SITES  ON  GROUND- 
WATER, I:  THEORY. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-O7614 


INCORPORATING  DAILY  FLOOD  CONTROL 
OBJECTIVES  INTO  A  MONTHLY  STOCHAS- 


TIC DYNAMIC  PROGRAMING  MODEL  FOR 
A  HYDROELECTRIC  COMPLEX. 

British  Columbia  Hydro  and   Power  Authority, 

Vancouver.  System  Operations  and  Maintenance 

Div. 

D.  J.  Druce. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  1,  p  5-11,  January  1990.  7  fig,  2  tab,  15  ref. 

Descriptors:  *  Economic  impact,  'Economic  justi- 
fication, *Flood  benefits,  'Flood  control,  'Hydro- 
electric plants,  'Model  studies,  'Reservoir  oper- 
ation, 'Stochastic  models,  British  Columbia,  Hy- 
drologic  models,  Peace  River,  Williston  Lake. 

A  monthly  stochastic  dynamic  programming 
model  was  recently  developed  and  implemented  at 
British  Columbia  (B.C.)  Hydro  to  provide  decision 
support  for  short-term  energy  exports  and,  if  nec- 
essary, for  flood  control  on  the  Peace  River  in 
northern  British  Columbia.  The  model  establishes 
the  marginal  cost  of  supplying  energy  from  the 
B.C.  Hydro  system,  as  well  as  a  monthly  operating 
policy  for  the  G.M.  Shrum  and  Peace  Canyon 
hydroelectric  plants  and  the  Williston  Lake  stor- 
age reservoir.  Inflow  data  are  forecast  using  a 
conceptual  hydrologic  model  developed  at  the 
University  of  British  Columbia.  Inflow  forecasts 
are  modeled  based  upon  historical  weather  data 
and  are  updated  monthly  to  indicate  the  change  in 
runoff  potential  due  to  the  weather  that  occurred 
in  the  previous  month.  A  simulation  model  capable 
of  following  the  operating  policy  then  determines 
the  probability  of  refilling  Williston  Lake  and  pos- 
sible spill  rates  and  volumes.  Reservoir  inflows  are 
input  to  both  models  in  daily  and  monthly  formats. 
The  results  indicate  that  flood  control  can  be  ac- 
commodated without  sacrificing  significant  export 
revenue.  Use  of  the  model  reduces  the  probability 
of  damaging  spill  rates  and  the  occurrence  of  the 
worst  spill  rate.  (Tappert-PTT) 
W90-07634 


EVALUATION  OF  VOLATILIZATION  BY  OR- 
GANIC CHEMICALS  RESIDING  BELOW  THE 
SODL  SURFACE. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-07635 


KINETICALLY  INFLUENCED  TERMS  FOR 
SOLUTE  TRANSPORT  AFFECTED  BY  HETER- 
OGENEOUS AND  HOMOGENEOUS  CLASSI- 
CAL REACTIONS. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07636 


HYDROLOGIC  SENSITIVITIES  OF  THE  SAC- 
RAMENTO-SAN JOAQUIN  RIVER  BASIN, 
CALIFORNIA,  TO  GLOBAL  WARMING. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-07640 


INVESTIGATION  OF  RADIAL  DISPERSION- 
CAPACITANCE  SYSTEM  IN  POROUS  MEDIA. 

Phillips  Petroleum  Co.,  Bartlesville,  OK. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07641 


CONTAMINANT   ACCUMULATION    DURING 
TRANSPORT  THROUGH  POROUS  MEDIA. 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07642 


STATISTICAL  LOG  PIECEWISE  LINEAR 
MODEL  OF  AT-A-STATION  HYDRAULIC  GE- 
OMETRY. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2E. 
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W90-07643 


STOCHASTIC  MODELING  OF  MACRODIS- 
PERSION  IN  HETEROGENEOUS  POROUS 
MEDIA. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-07645 


APPLICATION  OF  A  GUARANTEED  REGRES- 
SION MODEL  TO  TROPHIC  INTERACTION 
IN  AN  AQUATIC  SYSTEM. 

South  Bohemian  Biological  Centre,  Ceske  Budejo- 

vice  (Czechoslovakia). 

V.  Krivan,  and  J.  Seda. 

Ecological  Modelling  ECMODT,  Vol.  49,  No.  1/ 

2,  p  1-6,  December  1989.  4  fig,  3  ref. 

Descriptors:  *Data  interpretation,  *Fish,  ♦Limnol- 
ogy, 'Model  studies,  *Phytoplankton,  'Zooplank- 
ton,  Eggs,  Mathematical  studies,  Regression  analy- 
sis, Statistical  models,  Waterfleas. 

The  method  of  guaranteed  estimation  is  used  to 
estimate  the  unknown  parameters  of  two  nonlinear 
regression  models.  The  first  model  examines  the 
relations  between  the  body  size  structure  of  zoo- 
plankton  and  the  biomass  of  planktivorous  fish. 
The  second  estimates  time-lag  between  the  dynam- 
ics of  cladoceran  egg  production  and  dynamics  of 
phytoplankton.  An  alternative  method  to  statistical 
parameter  estimation  based  on  guaranteed  estima- 
tion was  developed.  Contrary  to  conventional  sta- 
tistical approaches  it,  is  assumed  that  no  statistical 
data  on  the  noise  is  available;  it  is  only  assumed 
that  the  noise  is  bounded.  In  the  first  case,  the 
biomass  of  the  planktivorous  fish  is  taken  as  the 
independent  variable  and  the  proportion  of  the 
biomass  of  large  cladocerans  to  the  total  biomass  of 
zooplankton  is  the  dependent  variable.  Since,  for 
the  computation,  only  annual  averages  for  both 
variables  can  be  used,  only  data  for  a  10-year 
period  were  available.  This  is  not  enough  to  vali- 
date the  assumptions  about  the  statistical  properties 
of  the  noise.  As  another  example,  the  data  for  the 
dynamics  of  cladoceran  egg  production  and  the 
dynamics  of  phytoplankton  as  a  potential  food 
source  for  cladocerans  was  used.  It  was  assumed 
that  these  two  time  series  are  linearly  dependent 
with  added  noise.  The  main  difference  between  the 
method  of  guaranteed  estimation  and  the  other 
statistical  methods  for  parameter  estimation  lies  in 
the  fact  that  in  the  case  of  zooplankton  body  size 
and  planktivorous  fish  no  statistical  properties  of 
the  noise  can  be  assumed.  In  the  cladoceran  egg 
production  case,  estimating  three  and  more  param- 
eters makes  the  method  of  guaranteed  estimation 
more  difficult  to  use  because  it  is  difficult  to  visual- 
ize the  admissible  set.  More  advanced  mathemati- 
cal methods  must  be  used.  (Mertz-PTT) 
W90-07651 


SIMULATION  MODELLING  OF  THE  COAST- 
AL WATERS  POLLUTION  FROM  AGRICUL- 
TURAL WATERSHED. 

Akademiya  Nauk  Estonskoi  SSR,  Tallinn.  Inst,  of 

Economics. 

V.  Krysanova,  A.  Meiner,  J.  Roosaare,  and  A. 

Vaselyev. 

Ecological  Modelling  ECMODT,  Vol.  49,  No.  1/ 

2,  p  7-29,  December  1989.   10  fig,  2  tab,  20  ref. 

Descriptors:  *Agricultural  runoff,  'Eutrophica- 
tion,  *Farm  wastes,  'Model  studies,  *Nitrogen, 
♦Nonpoint  pollution  sources,  *Path  of  pollutants, 
♦Phosphorus,  Agricultural  watersheds,  Data  inter- 
pretation, Nutrients,  Simulation  analysis. 

Nonpoint  nutrient  pollution  from  an  agricultural 
watershed  and  its  influence  on  the  eutrophication 
process  in  a  sea-bay  ecosystem  was  analyzed  by 
simulation  modeling  to  determine  nitrogen-loss  and 
phosphorus-loss  dynamics  on  the  watershed  and  to 
evaluate  the  influence  of  excess  nutrient  flow  on 
the  sea-bay  ecosystem.  Discrete  simulation  was 
chosen  as  the  level  of  approach  for  basin  submo- 
dels to  provide  point-scale  simulation  of  501  areas 
of  pollution.  The  practical  results  of  the  modeling 
confirm  the  existing  opinion  that  there  is  not,  and 


cannot  be,  a  single  source  of  nonpoint  pollution, 
the  elimination  of  which  would  solve  the  problem. 
Even  a  number  of  measures  (including  in-soil  appli- 
cation of  fertilizers,  replacement  of  a  part  of  miner- 
al fertilizers  by  manure,  and  water-protection  belts) 
can  yield  only  a  25%  decrease  in  the  nutrient 
loading  if  the  doses  of  fertilizers  remain  un- 
changed. The  problem  is  that  the  bulk  of  the 
nutrient  washoff  goes  through  the  river  system 
during  short  high-water  periods,  and  is  not  subject- 
ed to  biological  transformation.  Improvement  of 
the  situation  is  possible  only  by  means  of  a  number 
of  measures  both  on  the  watershed  area  and  in  the 
bay.  As  a  whole,  though,  the  results  obtained  dem- 
onstrate the  applicability  and  good  prospects  of  a 
simulation  technique  for  solving  problems  of  envi- 
ronmental protection.  (Mertz-PTT) 
W90-07652 


SIMULATION  MODELLING  OF  THE  EF- 
FECTS OF  OIL  SPILLS  ON  POPULATION  DY- 
NAMICS OF  NORTHERN  FUR  SEALS. 

Applied   Science   Associates,   Inc.,   Narragansett, 

RI. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-07654 


MODELING  VILLAGE  WATER  DEMAND  BE- 
HAVIOR: A  DISCRETE  CHOICE  APPROACH. 

Asian  Development  Bank,  Manila  (Philippines). 
For  primary   bibliographic   entry   see   Field   6D. 
W90-07663 


PRICING  OF  WATER  RESOURCES  WITH  DE- 
PLETABLE  EXTERNALITY:  THE  EFFECTS  OF 
POLLUTION  CHARGES. 

Institute  of  Socio-Economic  Planning,  University 

of  Tsukuba,  Tsukuba,  Ibaraki,  Japan. 

For  primary  bibliographic  entry  see  Field  6E. 

W90-07664 


OPTIMAL  MULTICROP  ALLOCATION  OF 
SEASONAL  AND  INTRASEASONAL  IRRIGA- 
TION WATER. 

Indian  Agricultural  Research   Inst.,  New  Delhi. 

Water  Technology  Center. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-07666 


ASYMPTOTIC  EXPANSION  FOR  STEADY 
STATE  OVERLAND  FLOW. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-07668 


MULTIVARIATE  GEOSTATISTICAL  AP- 
PROACH TO  SPACE-TIME  DATA  ANALYSIS. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

S.  Rouhani,  and  H.  Wackernagel. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  585-591,  April  1990.  5  fig,  18  ref.  NSF 

Grant  INT-8702264. 

Descriptors:  'Data  analysis,  *Data  interpretation, 
*Geohydrology,  'Hydrologic  models,  'Space-time 
data  analysis,  Climatic  variation,  Seasonal  varia- 
tion, Spatial  groupings,  Steady  state  conditions, 
Temporal  variation,  Variograms. 

A  large  number  of  hydrological  phenomena  may 
be  regarded  as  realizations  of  space-time  random 
functions.  Most  available  hydrological  data  sets 
exhibit  time-rich/space-poor  characteristics,  as 
well  as,  some  form  of  temporal  periodicity  and 
spatial  non-stationarity.  To  better  understand  the 
space-time  structure  of  such  hydrological  varia- 
bles, the  observed  values  at  each  measurement  site 
are  considered  as  separate,  but  correlated  time 
series.  Moreover,  it  is  assumed  that  the  time  series 
are  realizations  of  a  mixture  of  random  functions, 
each  associated  with  a  different  temporal  scale, 
represented  by  a  particular  basic  variogram.  To 
preserve  the  observed  temporal  periodicities,  the 
experimental  direct  and  cross  variograms  are  mod- 


elled as  linear  combinations  of  a  number  of  hole 
function  variograms.  In  a  further  step,  the  princi- 
pal component  analysis  is  used  to  determine  group- 
ings of  measurement  stations  at  different  temporal 
scales.  The  proposed  procedure  is  then  applied  to 
monthly  piezometric  data  in  a  basin  south  of  Paris, 
France.  The  temporal  scales  are  determined  to  be 
the  12-month  seasonal  and  the  12-year  climatic 
cycles.  At  each  temporal  scale  different  spatial 
groupings  are  observed  which  are  attributed  to  the 
contrast  between  the  nearly  steady  state  climatic 
variations  versus  the  almost  transient  seasonal  fluc- 
tuations. (Author's  abstract) 
W90-07669 


REAL-TIME  CONTROL  OF  A  SYSTEM  OF 
LARGE  HYDROPOWER  RESERVOIRS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

D.  McLaughlin,  and  H.  L.  Velasco. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  4,  p  623-635,  April  1990.  11  fig,  3  tab,  20  ref, 

append.  NSF  Grant  ECE-8408369. 

Descriptors:  'Hydroelectric  power,  'Reservoir 
operation,  'Watershed  management,  Algorithms, 
Power  output,  Real-time  optimal  control  system, 
Reservoir  releases,  Venezuela. 

A  real-time  optimal  control  approach  for  operating 
a  system  of  large  hydropower  reservoirs  was  de- 
veloped. The  operating  objective  was  to  track 
specified  power  output  targets,  subject  to  a  variety 
of  physical  constraints.  The  constraints  describe 
the  hydrologic  behavior  of  the  tributary  watershed 
and  the  dynamics  of  the  reservoir  system.  The 
decision  variables  are  monthly  average  releases 
from  each  of  the  system  reservoirs.  These  releases 
are  derived  in  real  time,  as  functions  of  available 
measurements  of  reservoir  storage  and  tributary 
inflow.  Inflow  and  measurement  uncertainty  are 
explicitly  included  in  the  state  and  measurement 
equations.  The  stochastic  operations  problem  is 
first  formulated  in  general  terms  and  then  simpli- 
fied to  allow  the  use  of  classical  linear-quadratic 
stochastic  control  concepts.  The  solution  to  the 
simplified  control  problem  is  implemented  by  com- 
bining a  linear  deterministic  control  law  with  a 
linear  estimation  algorithm.  The  resulting  stochas- 
tic controller  is  applied  to  a  two-reservoir  system 
in  the  Caroni  River  basin  of  Venezuela.  Prelimi- 
nary tests  indicate  that  the  controller  performs 
well  in  this  application,  even  when  some  of  its 
underlying  assumptions  are  violated.  (Author's  ab- 
stract) 
W90-07672 


OPTIMAL  CONTROL  METHOD  FOR  REAL- 
TIME IRRIGATION  SCHEDULING. 

Georgia  Inst,  of  Tech.,  Atlanta. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-07674 


STOCHASTIC  APPROACH  TO  THE  PROB- 
LEM OF  UPSCALING  OF  CONDUCTIVITY  IN 
DISORDERED  MEDIA:  THEORY  AND  UN- 
CONDITIONAL NUMERICAL  SIMULATIONS. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-07677 


STOCHASTIC     DIFFERENTIAL     EQUATION 
MODELS  OF  ERRATIC  INFILTRATION. 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

For  primary   bibliographic   entry   see   Field   2G. 
W90-07678 


INSTABILITY  OF  HYDRAULIC  GEOMETRY. 

East  Carolina  Univ.,   Greenville,   NC.   Dept.   of 

Geography  and  Planning. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-07681 
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HEAVY  RAINFALL  AT  KHARTOUM  ON  4-5 
AUGUST  1988:  A  CASE  STUDY. 

Sudan  Meteorological  Dept,  Khartoum  (Sudan). 
For  primary  bibliographic  entry  see  Field  2B. 
W9O-07710 


MODEL  OF  SURFACE  WATER  ACIDIFICA- 
TION IN  CUMBRIA  AND  ITS  USES  IN  LONG- 
TERM  RESEARCH. 

Freshwater    Biological     Association,    Ambleside 

(England).  Windermere  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-07712 


FIELD  TEST  OF  A  WATER  BALANCE  MODEL 
OF  CRACKING  CLAY  SOILS. 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  of 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field   2G. 

W90-07722 


EVALUATION     OF     FACTORS     AFFECTING 
RESERVOIR  YIELD  ESTIMATES. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-07723 


WINTER  EVAPORATION  ON  A  MOUNTAIN 
SLOPE,  HAWAII. 

Hawaii  Univ.,  Honolulu.  Dept.  of  Geography. 
For  primary  bibliographic   entry  see  Field   2D. 
W90-07725 


LONG-TERM  WATER  BALANCES  FOR  SUB- 
CATCHMENTS  AND  PARTDVL  NATIONAL 
AREAS  IN  THE  DANUBE  BASIN. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2A. 
W90-07726 


AUTOMATIC  CASCADE  NUMBERING  OF 
UNIT  ELEMENTS  IN  DISTRIBUTED  HYDRO- 
LOGICAL  MODELS. 

Universidad  Autonoma  Chapingo  (Mexico).  Dept. 
de  Suelos. 

W.  Gandoy-Bernasconi,  and  O.  Palacios-Velez. 
Journal  of  Hydrology  JHYDA7,  Vol.  112,  No.  3/ 
4,  p  375-393,  January  1990.  8  fig,  15  ref. 

Descriptors:  *Geomorphology,  *Hydrologic 
models,  *Model  studies,  'Overland  flow,  'Rain- 
fall-runoff relationships,  'Routing,  Cascade  model, 
Digital  Elevation  Model,  River  flow,  Slopes,  Wa- 
tersheds. 

New  procedures  were  developed  to  identify  river- 
course  networks  in  a  Digital  Elevation  Model  of  a 
watershed.  The  procedures  allow  the  assignment 
of  a  sequential  number  to  each  river-course  seg- 
ment that  must  be  followed  in  a  cascade  algorithm 
to  route  the  runoff  through  the  watershed  model, 
when  the  kinematic  wave  equation  is  going  to  be 
utilized.  The  developed  algorithm  also  allows  for 
the  identification  of  the  triangular  planar  units 
forming  the  contributing  area  of  each  river-course 
segment,  as  well  as  the  assignment  of  a  sequential 
number  that  must  be  followed  in  a  cascade  model 
in  order  to  route  the  overland  flow.  The  methodol- 
ogy has  four  parts:  (1)  analysis  of  the  existing  slope 
relationships  between  neighboring  planes;  (2)  gen- 
eration of  a  data  structure  for  the  river-course 
segment;  (3)  definition  of  the  calculus  sequence 
which  must  be  followed  by  the  river-course  seg- 
ments to  route  the  runoff  in  a  cascade  model;  and 
(4)  definition  of  which  triangular  unit  areas  are 
constituents  of  the  contributing  area  of  each  river- 
course  segment.  The  computer  code  was  tested 
using  information  from  a  small  artificial  and  a  large 
real  watershed  model.  The  results,  concerning  only 
the  identification  of  the  river-course  and  ridge 
networks,  show  agreement  with  known  solutions. 
(Author's  abstract) 
W90-O773I 


CHARACTERISTICS    OF    CUMULUS    BAND 
CLOUDS  OFF  THE  COAST  OF  HAWAII. 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-07735 


DETERMINATION  OF  A  Z-R  RELATIONSHIP 
FOR    SNOWFALL    USING    A    RADAR    AND 

high  SENsnrvrrY  snow  gauges. 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 

Temperature  Science. 

Y.  Fujiyoshi,  T.  Endoh,  T.  Yamada,  K.  Tsuboki, 

and  Y.  Tachibana. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

29,  No.  2,  p  147-152,  February  1990.  7  fig,  4  tab,  19 

ref. 

Descriptors:  'Instrumentation,  'Precipitation 
gages,  'Radar,  'Remote  sensing,  'Snow  accumula- 
tion, Mathematical  studies,  Reflectivity,  Snow  den- 
sity, Storms. 

Many  attempts  have  been  made  to  obtain  radar 
reflectivity  (Z)  to  snowfall  rate  (R)  relationships. 
Two  principal  methods  have  been  proposed  to 
elucidate  the  relationships:  Z-R  relationships  calcu- 
lated only  from  surface  observations  of  snow  size 
distribution,  without  the  use  of  radar  data;  or,  the 
Z-R  relationships  obtained  from  radar  data  and 
from  either  measurements  of  snowfall  intensity  on 
the  ground  or  the  amount  of  snowfall  estimated 
form  snow  depths.  A  best-fit  power-law  relation- 
ship between  1 -minute  integrated  averages  of  r  and 
z  was  determined  on  the  basis  of  observations 
made  using  high  sensitivity  snow  gages  and  radar 
of  three  1987  Sapporo  snowstorms.  The  relation- 
ship Z  equals  (554R  (to  the  0.88th  power),  using 
30-minute  integrated  averages  of  Z  and  R,  pro- 
duced the  best  radar  estimate  of  total  snowfall.  The 
ratio  of  the  estimated  to  the  observed  amount  of 
snowfall  decreased  with  increasing  density  of  new 
fallen  snow  rho,  the  ratio  roughly  equaling  1, 
when  rho  was  about  0.005  gm/cu  m.  From  these 
results,  four  important  points  are  noted  in  deter- 
mining a  Z-R  relationship  at  any  given  place:  the 
local  precipitation  characteristics  (especially  the 
range  and  frequency  distribution  of  precipitation 
intensity)  should  be  studied;  Z  should  be  measured 
at  intervals  of  one  minute  or  less  (the  shorter  the 
better);  30-minute  integrated  averages  of  Z  and  R 
should  be  used;  and,  the  value  of  Z  (not  10  log  Z) 
should  be  used  to  calculate  the  integrated  average 
of  Z.  (Brunone-PTT) 
W90-07822 


TESTS    OF    SELECTED    SEDIMENT-TRANS- 
PORT FORMULAS. 

Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-07830 


TRANSPORT    PREDICTION    IN    PARTIALLY 
STRATIFIED  TIDAL  WATER. 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-07831 


PROBLEMS  WITH  LOGARITHMIC  TRANS- 
FORMATIONS IN  REGRESSION. 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

R.  H.  McCuen,  R.  B.  Leahy,  and  P.  A.  Johnson. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  116,  No.  3,  p  414-428,  March  1990. 
4  fig,  4  tab,  13  ref. 

Descriptors:  'Empirical  models,  'Mathematical 
models,  'Power  models,  'Regression  analysis, 
Bias,   Least  squares  method,   Numerical  analysis. 

The  power  model  is  widely  used  in  engineering  as 
the  structure  for  empirical  models.  The  coefficients 
are  fitted  using  a  logarithmic  transformation  of  the 
data.  The  logarithmic  transformation  leads  to  a 
biased  model,  which  is  not  usually  corrected  for. 
Even  when  the  traditional  approach  to  eliminating 
the  bias  is  used,  only  the  intercept  coefficient  is 


changed;  the  other  coefficient  are  not  corrected,  so 
they  remain  biased  estimators.  A  numerical  method 
for  fitting  the  coefficients  of  the  power  model 
enables  the  coefficients  to  be  fit  so  they  provide 
unbiased  estimates  and  a  minimum-error  variance 
in  the  y-space,  rather  than  the  log  y-space.  The 
numerical  method  is  easily  modified  to  fit  the 
coefficients  using  an  objective  function  based  on 
the  relative  errors.  Examples  using  actual  data  are 
provided,  e.g.  debris  flows  in  Los  Angeles,  and 
peak  discharge  data  from  Indiana.  (Author's  ab- 
stract) 
W90-07833 


SHORT-DURATION  RAINFALLS  IN  ITALY. 

Palermo  Univ.  (Italy).  1st.  di  Idraulica. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-07834 


OBSERVATIONS  OF  OUTFLOWING  JETS. 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-07836 


WATER  RESOURCES  DATA  FOR  MINNESO- 
TA, WATER  YEAR  1987.  VOLUME  1,  GREAT 
LAKES  AND  SOURIS-RED-RATNY  RIVER 
BASINS. 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

K.  T.  Gunard,  J.  H.  Hess,  J.  L.  Zirbel,  and  C.  E. 
Cornelius. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-182973. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report  MN-87-1  (WRD/HD- 
89/268),  1989.  148p.  Prepared  in  cooperation  with 
the  State  of  Minnesota  and  with  other  agencies. 

Descriptors:  'Data  collections,  'Groundwater, 
•Hydrologic  data,  'Minnesota,  'Surface  water, 
•Water  quality,  Chemical  analysis,  Flow  rates, 
Gaging  stations,  Lakes,  Reservoirs,  Sampling  sites, 
Sediments,  Water  analysis,  Water  level,  Water 
temperature. 

Water  resources  data  for  the  1987  water  year  for 
Minnesota  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  in  wells  and  springs.  This 
volume  contains  discharge  records  for  45  gaging 
stations;  stage-only  records  for  1  gaging  station; 
stage  and  contents  for  5  lakes  and  reservoirs;  water 
quality  for  13  stream  stations  and  2  partial-record 
lake  stations;  and  water  levels  for  15  observation 
wells.  Also  included  are  34  high-flow  partial- 
record  stations  and  34  low-flow  partial-record  sta- 
tions. Additional  water  data  were  collected  at  vari- 
ous sites,  not  part  of  the  systematic  data  collection 
program,  and  are  published  as  miscellaneous  meas- 
urements. These  data  together  with  the  data  in 
Volume  2,  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  Minnesota.  (See  also  W90-07845) 
(USGS) 
W90-07844 


WATER  RESOURCES  DATA  FOR  MINNESO- 
TA, WATER  YEAR  1987.  VOLUME  2,  UPPER 
MISSISSIPPI  AND  MISSOURI  RD7ER  BASIN. 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

K.  T.  Gunard,  J.  H.  Hess,  J.  L.  Zirbel,  and  C.  E. 
Cornelius. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  USGS  Water- 
Data  Report  MN-87-2  (WRD/HD-89/269),  1989. 
31  lp.  Prepared  in  cooperation  with  the  State  of 
Minnesota  and  with  other  agencies. 

Descriptors:  'Data  collections,  'Groundwater, 
•Hydrologic  data,  'Minnesota,  'Surface  water, 
'Water  quality,  Chemical  analysis,  Flow  rates, 
Gaging  stations,  Lakes,  Reservoirs,  Sampling  sites, 
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Sediments,    Water   analysis,   Water   level.   Water 
temperature. 

Water  resources  data  for  the  1987  water  year  for 
Minnesota  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  in  wells  and  springs.  This 
volume  contains  discharge  records  for  55  gaging 
stations;  stage  and  contents  for  8  lakes  and  reser- 
voirs; water  quality  for  14  stream  stations,  1  lake 
station,  1  precipitation  station,  and  96  wells;  and 
water  levels  for  136  observation  wells.  Also  in- 
cluded are  75  high-flow  partial-record  stations  and 
93  low-flow  partial-record  stations.  Additional 
water  data  were  collected  at  various  sites,  not  part 
of  the  systematic  data  collection  program  and  are 
published  as  miscellaneous  measurements  or  low- 
flow  investigations.  These  data  together  with  the 
data  in  Volume  1,  represent  that  part  of  the  Na- 
tional Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Minnesota.  (See  also  W90-07844) 
(USGS) 
W90-07845 


WATER  RESOURCES  DATA  FOR  NEW  YORK, 
WATER  YEAR  1988,  VOLUME  1.  EASTERN 
NEW  YORK  EXCLUDING  LONG  ISLAND. 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

G.  D.  Firda,  R.  Lumia,  and  P.  M.  Burke. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90- 183096. 
Price  codes:  A12  in  paper  copy,  A02  in  microfiche. 
USGS  Water-Data  Report  NY-88-1  (WRD/HD- 
89/287),  1989.  259p.  Prepared  in  cooperation  with 
the  State  of  New  York  and  with  other  agencies. 

Descriptors:  'Data  collections,  'Groundwater, 
•Hydrologic  data,  *New  York,  'Surface  water, 
•Water  quality,  Chemical  analysis,  Flow  rates, 
Gaging  stations,  Lakes,  Reservoirs,  Sampling  sites, 
Sediments,  Water  analysis,  Water  level,  Water 
temperature. 

Water  resources  data  for  the  1988  water  year  for 
New  York  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  in  observation  wells.  This  volume  contains 
records  of  water  discharge  at  93  gaging  stations; 
stage  only  at  4  gaging  stations;  and  stage  and 
contents  at  4  gaging  stations,  and  19  other  lakes 
and  reservoirs;  water  quality  at  37  gaging  stations; 
and  water  levels  at  25  observation  wells.  Locations 
of  these  sites  are  shown.  Also  included  are  data  for 
29  crest-stage  partial-record  stations.  Additional 
water  data  were  collected  at  various  sites,  not  part 
of  the  systematic  data  collection  program  and  are 
published  as  miscellaneous  measurements.  These 
data  together  with  the  data  in  Volumes  2  and  3, 
represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in 
New  York.  (See  also  W90-05263)  (USGS) 
W90-07846 


WATER  RESOURCES  DATA  FOR  OREGON, 
WATER  YEAR  1988,  VOLUME  1.  EASTERN 
OREGON. 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

L.  E.  Hubbard,  R.  L.  Moffatt,  T.  A.  Herrett,  R.  L. 
K  raus,  and  G  P.  Ruppert. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-183070. 
Price  codes:  A 10  in  paper  copy,  A02  in  microfiche. 
USGS  Water-Data  Report  OR-88-1  (WRD/HD- 
89/240),  1989.  208p.  Prepared  in  cooperation  with 
the  State  of  Oregon  and  with  other  agencies. 

Descriptors:  'Data  collections,  *Hydrologic  data, 
•Oregon,  'Surface  water,  'Water  quality,  Chemi- 
cal analysis,  Flow  rates,  Gaging  stations,  Lakes, 
Reservoirs,  Sampling  sites,  Sediments,  Water  anal- 
ysis. Water  level,  Water  temperature. 

Water  resources  data  for  the  1989  water  year  for 
Oregon  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  and  stage,  contents,  and 


water  quality  of  lakes  and  reservoirs.  This  report, 
in  two  volumes,  contains  discharge  records  for  250 
gaging  stations;  stage  only  records  for  7  gaging 
stations;  stage  and  contents  for  39  lakes  and  reser- 
voirs; water  quality  for  44  stations;  and  water 
quality  for  3  precipitation  stations.  Also  included 
are  5  crest-stage,  partial-record  stations.  Additional 
water  data  were  collected  at  various  sites,  not  part 
of  the  systematic  data  collection  program  and  are 
published  as  miscellaneous  measurements.  These 
data  represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in 
Oregon.  (See  also  W90-05260)  (USGS) 
W90-07847 


PHYSICAL  AND  CHEMICAL  DATA  FROM 
TWO  WATER-QUALITY  SURVEYS  OF 
STREAMS  IN  THE  LEWISVHJLE  LAKE  WA- 
TERSHED, NORTH-CENTRAL  TEXAS,  1984 
AND  1985. 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W9O-O7850 


GROUND-WATER  SOURCES  AND  1985  WITH- 
DRAWALS IN  FLORIDA. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

C.  S.  Conover,  J.  Vecchioli,  and  D.  W.  Foose. 
Available  from  Florida  Geological  Survey,  903  W. 
Tennessee  Street,  Tallahassee,  FL  32304.  Florida 
Geological  Survey,  Tallahassee,  Map  Series  no. 
124,  1989.  1  sheet  (map),  3  fig,  1  tab,  18  ref.  Project 
no.  FL-075. 

Descriptors:  'Florida,  'Groundwater,  'Maps, 
•Water  level,  Water  resources  data. 

More  than  4  billion  gal/day  of  groundwater  are 
withdrawn  from  the  five  principal  aquifers  in  the 
State.  These  aquifers  are  the  Biscayne  aquifer,  the 
sand-and-gravel  aquifer,  unnamed  surficial 
aquifers,  an  intermediate  aquifer  system,  and  the 
Floridan  aquifer  system.  Groundwater  is  abundant, 
readily  available,  and  generally  of  suitable  quality 
for  most  uses.  More  than  64%  of  the  6,276  million 
gal/day  of  freshwater  withdrawn  for  all  purposes 
in  Florida  is  groundwater.  Almost  90%  of  Flor- 
ida's public-supply  and  100%  of  self-supplied  rural- 
domestic  withdrawals  are  from  groundwater. 
Groundwater  is  the  source  of  55%  of  the  water 
used  for  irrigation.  Nationally,  Florida  ranks  sixth 
among  States  in  total  fresh  groundwater  withdraw- 
als for  all  uses,  second  for  public  supply,  first  for 
industrial  uses,  first  for  mining,  and  ninth  for  irriga- 
tion withdrawals.  Groundwater  use  in  Florida  con- 
tinues to  increase  as  population  increases,  however, 
significant  declines  of  groundwater  levels  have  oc- 
curred in  only  a  few  local  areas.  In  many  areas, 
degradation  of  water  has  occurred  in  surficial  de- 
posits; and  downward  movement  of  contaminants 
is  a  possible  threat  to  deeper  aquifers.  (USGS) 
W90-07851 


ESTIMATING  FLOOD  HYDROGRAPHS  FOR 
ARKANSAS  STREAMS. 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-07855 


MISCELLANEOUS  STREAMFLOW  MEAS- 
UREMENTS IN  THE  STATE  OF  WASHING- 
TON, JANUARY  1961  TO  SEPTEMBER  1985. 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-07858 


FINITE  ELEMENT  SOLUTION  OF  THE  SHAL- 
LOW-WATER WAVE  EQUATIONS. 

Norsk  Hydroteknisk  Lab.,  Trondheim. 

T.  Utnes. 

Applied     Mathematical     Modelling    AMMODL, 

Vol.  14,  No.  1,  p  20-29,  January  1990.  18  fig,  29 

ref. 


Descriptors:  'Data  interpretation,  *Finite  element 
method,  'Mathematical  models,  'Model  studies, 
•Shallow  water,  •Waves,  'Wind  waves,  Lake 
Mjosa,  Lakes,  Mathematical  equations,  Norway. 

A  finite  element  method  is  presented  for  the  solu- 
tion of  the  shallow-water  wave  equations.  The 
method  is  characterized  by  a  semi-implicit  decou- 
pling algorithm;  the  grid  is  composed  of  isopara- 
metric, biquadratic  elements,  and  the  interpolation 
is  mixed,  with  biquadratic  velocity  and  bilinear 
elevation.  The  model  was  applied  to  a  simulation 
of  wind-induced  internal  waves  in  Lake  Mjosa, 
demonstrating  that  the  finite  element  formulation  is 
well  suited  to  describe  the  irregular  geometry  of 
the  lake.  The  element  flexibility  makes  it  easy  to 
modify  special  regions  locally  when  necessary. 
The  algorithm  was  designed  to  be  cost-effective  by 
minimizing  the  integration  efforts,  diagonalizing  of 
the  explicit  part  of  the  equations,  factorizing  the 
Helmholtz  equation  only  once,  and  storing  the 
constant  global  matrices.  (Sand-PTT) 
W90-07863 


UNSTEADY  RADIAL  FLOW  OF  GAS  IN  THE 
VADOSE  ZONE. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-07906 


FLOOD  FREQUENCY  ANALYSIS  FOR  THE 
1988  TRURO  FLOODS. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W90-07934 


PRINCIPLES  OF  EVALUATION  OF  SOIL 
WATER  RESIDENCE  TIME  USING  QUEUE- 
ING  DISCIPLINES  WITH  WATER  BUDGET 
DATA  (THEORETICAL  BACKGROUND-D. 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field   2G 

W90-07975 


METHOD  FOR  MODELING  WATER  TABLE 
AT  DEBRIS  AVALANCHE  HEADSCARPS. 

British  Columbia  Univ.,  Vancouver. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-07978 


FLOOD  ESTIMATION  IN  INDIAN  CATCH- 
MENTS. 

Indira  Gandhi  National  Open  Univ.,  New  Delhi 

(India). 

R.  J.  Garde,  and  U.  C.  Kothyari. 

Journal  of  Hydrology  JHYDA7,  Vol.  113,  No.  1/ 

4,  p  135-146,  February  1990.  4  fig,  2  tab,  16  ref, 

append  2. 

Descriptors:  *Catchment  areas,  *Flood  forecast- 
ing, *Flood  profiles,  *India,  Data  processing, 
Flood  peak,  Land  use,  Rainfall,  Slopes. 

Data  from  93  catchments  in  India  were  analyzed 
and  include  flood  peaks,  average  rainfall  values  of 
different  rainfall  durations  having  a  return  period 
of  2  years,  the  coefficient  of  maximum  monthly 
rainfall  and  the  catchment  characteristics  repre- 
sented by  area,  slope  and  land  use.  Out  of  the 
various  frequency  distributions  tested,  general  ex- 
treme value  type  I  was  found  to  fit  closely  the 
annual  flood  peak  series  from  Indian  catchments. 
Relationships  were  proposed  for  the  estimation  of 
mean  annual  flood  and  the  coefficient  of  variation 
of  annual  flood  peak  series.  For  43  catchments  the 
flood  series  had  a  length  of  minimum  20  years, 
hence  the  sampling  error  in  the  computation  of  the 
coefficient  of  variation  should  be  small.  The  coeffi- 
cient of  variation  of  the  annual  peak  flood  series 
was  found  to  vary  with  climatic  conditions  and  the 
catchment  area.  (Author's  abstract) 
W90-07982 
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INFLUENCE  OF  GRID  DISCRETIZATION  ON 
THE  PERCOLATION  PROBABILITY  WITHIN 
DISCRETE  RANDOM  FIELDS. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-07985 


POWER-FUNCTION  MODEL  FOR  THE  SOIL 
MOISTURE  CHARACTERISTIC. 

Lincoln  Coll.,  Canterbury  (New  Zealand).  Dept. 

of  Soil  Science. 

For  primary  bibliographic   entry  see  Field   2G. 

W9O-07998 


MODELLING  MICROALGAL  PRODUCTIVITY 
LN  A  HIGH  RATE  ALGAL  POND  BASED  ON 
WAVELENGTH  DEPENDENT  OPTICAL 
PROPERTIES. 

Amsterdam  Univ.  (Netherlands).  Lab.  voor  Micro- 
biologic. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-08001 


EFFECT  OF  TROPICAL  ATLANTIC  ANOMA- 
LIES UPON  GCM  RAIN  FORECASTS  OVER 
THE  AMERICAS. 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Dept.  of  Meteorology. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08003 


COUNTING  ERROR  AND  THE  QUANTITA- 
TIVE ANALYSIS  OF  PHYTOPLANKTON 
COMMUNITIES. 

Instituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 

C.  M.  Durante,  C.  Marrase,  D.  Vaque,  and  M. 

Estrada. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  12, 

No.   2,   p   295-304,   March    1990.   6   fig,   25   ref. 

CAYCIT  grant  no.  3246/79. 

Descriptors:  *Cell  counting,  'Error  analysis,  'Har- 
bors, 'Phytoplankton,  'Population  dynamics, 
Algae,  Biomass,  Counting  error,  Masnou  harbor, 
Spain,  Species  diversity,  Succession,  Uncertainty. 

An  investigation  of  the  phytoplankton  community 
in  Masnou  harbor,  Barcelona,  Spain,  establishes 
that  phytoplankton  counting  error  decreases  with 
increasing  biomass.  When  combining  the  individ- 
ual density  estimates  to  yield  a  single  figure,  error 
propagation  introduces  great  uncertainty  around 
succession  and  diversity  indices.  Furthermore, 
counting  error  increases  the  value  of  succession 
indices  for  communities  where  all  species  change 
at  the  same  rate  above  the  expected  value  of  0. 
Consequently,  conclusions  based  on  the  compari- 
son of  succession  and  diversity  indices  should  only 
be  drawn  when  the  uncertainty  derived  from 
counting  error  is  considered.  (Author's  abstract) 
W90-08009 


PERFORMANCE  OF  A  NEW  ECOTOXICOLO- 
GICAL  INDEX  TO  ASSESS  ENVIRONMENTAL 
IMPACTS  ON  FRESHWATER  COMMUNI- 
TIES. 

Instituto    Nacional    de    Investigaciones   Agrarias, 

Madrid  (Spain).  Centro  de  Investigacion  y  Tecno- 

logia. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08020 


DIATOM   QUALITY   CONTROL   AND   DATA 
HANDLING. 

University  Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-O8101 


DIATOMS  AND  PH  RECONSTRUCTION. 

Bergen  Univ.  (Norway).  Botanical  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-O81O2 


MODELLING  LONG-TERM  ACIDIFICATION: 
A  COMPARISON  WITH  DIATOM  RECON- 
STRUCTIONS AND  THE  IMPLICATIONS  FOR 
REVERSIBILITY. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08124 


GROUNDWATER  DISCHARGE  TESTS:  SIMU- 
LATION AND  ANALYSIS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-08153 


LOGS  OF  WELLS  AND  BOREHOLES 
DRILLED  DURING  HYDROGEOLOGIC  STUD- 
IES AT  LAWRENCE  LIVERMORE  NATIONAL 
LABORATORY  SITE  300.  JUNE  1,  1982-JUNE 
30,1988. 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 
K.  C.  Toney,  and  N.  B.  Crow. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE89-012303. 
Price  codes:  A17  in  paper  copy,  A01  in  microfiche. 
Report  No.  UICD--21536,  (1989).  351p. 

Descriptors:  'Computer  programs,  'Drillers  logs, 
•Groundwater  pollution,  'Path  of  pollutants, 
•Well  logs,  Geohydrology,  Tritium,  Volatile  or- 
ganic compounds,  Wells. 

The  geohydrologic  well  logs  for  monitor  wells  and 
exploratory  boreholes  drilled  at  Lawrence  Liver- 
more  National  Laboratory  (LLNL)  Site  300  be- 
tween the  beginning  of  environmental  investiga- 
tions in  June  1982  and  the  end  of  June  1988,  are 
presented.  These  wells  and  boreholes  were  drilled 
as  part  of  studies  made  to  determine  the  horizontal 
and  vertical  distribution  of  volatile  organic  com- 
pounds (VOCs),  high  explosive  (HE)  compounds, 
and  tritium  in  soil,  rock,  and  groundwater  at  Site 
300.  The  well  logs  for  293  installations  comprise 
the  bulk  of  this  report.  A  commercially  available 
computer  program,  LOGGER,  has  been  used 
since  late  1985  to  generate  these  logs.  This  report 
presents  details  of  the  software  programs  and  the 
hardware  used.  (Lantz-PTT) 
W90-08155 


COMPILATION  OF  HYDROLOGIC  DATA 
FOR  THE  EDWARDS  AQUIFER,  SAN  ANTO- 
NIO AREA,  TEXAS,  1988,  WITH  1934-88  SUM- 
MARY. 

Geological  Survey,  San  Antonio,  TX.  Water  Re- 
sources Div. 
G.  M.  Nalley. 

Bulletin  48,  November  1989.  157p,  8  fig,  5  tab,  4 
append. 

Descriptors:  'Edwards  Aquifer,  'Groundwater 
budget,  'Groundwater  recharge,  'Hydrologic  data 
collections,  Aquifers,  Data  collections,  Flow  dis- 
charge, Texas,  Water  quality,  Water  use. 

The  average  estimated  annual  groundwater  re- 
charge to  the  Edwards  aquifer  in  the  San  Antonio 
area,  Texas,  from  1934  through  1988  was  635,000 
acre-ft.  Recharge  in  1988  was  355,500  acre-ft, 
which  is  the  fifteenth  smallest  estimated  annual 
recharge  since  1934.  The  maximum  annual  re- 
charge of  2,003,600  acre-ft  occurred  in  1987,  and  a 
minimum  annual  recharge  of  43,700  acre-ft  oc- 
curred in  1956.  The  calculated  annual  discharge 
from  the  Edwards  aquifer  by  wells  and  springs  in 
1988  and  926,400  acre-ft,  which  is  the  third  largest 
calculated  annual  discharge  since  1934.  Annual 
discharge  by  wells  and  springs  ranged  from  a 
maximum  of  960,900  acre-ft  in  1977  to  a  minimum 
of  388,800  acre-ft  in  1955.  Water  levels  in  many  of 
the  wells  during  1988  fluctuated  above  to  near  the 
mid-point  between  record  high  and  low  levels, 
reflecting  an  above  to  near  average  volume  of 
groundwater  in  storage  in  the  aquifer  during  most 
of  the  year.  In  1987,  substantial  increases  occurred 
during  the  late  spring  and  early  summer,  after 
which  water  levels  remained  above  average  in 
most  of  the  area.  Water  levels  then  remained  above 
to  near  average  throughout  1988.  Analyses  of 
water  samples  from  56  wells  and  3  springs  in  the 
Edwards  aquifer  show  that  the  water  quality  in  the 
freshwater  zone  is  significantly  better  than  the 


level  established  for  public  water  systems.  Howev- 
er, trace  concentrations  of  organic  compounds 
were  detected  in  many  of  the  analyses.  In  1988, 
samples  were  collected  and  analyzed  from  wells 
transecting  the  'bad-water'  line  and  no  significant 
changes  in  water  quality  were  detected  as  the 
potentiometric  head  in  the  Edwards  aquifer 
changed.  (Author's  abstract) 
W90-08160 


PROGRAM  PLAN  AND  SUMMARY-REMOTE 
FLUVIAL  EXPERIMENTAL  (REFLEX) 
SERIES:  RESEARCH  EXPERIMENTS  USING 
ADVANCED  REMOTE  SENSING  TECHNOL- 
OGIES WITH  EMPHASIS  ON  HYDROLOGIC 
TRANSPORT,  AND  HYDROLOGIC-ECOLO- 
GIC  INTERACTIONS. 

Department  of  Energy,  Washington,  DC.  Div.  of 
Ecological  Research. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-08164 


DREAM:      ANALYTICAL      GROUNDWATER 
FLOW  PROGRAMS. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-08171 


MODELING  OF  GROUND- WATER  CONTAMI- 
NATION CAUSED  BY  ORGANIC  SOLVENT 
VAPORS. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08189 


COMPATIBLE  SINGLE-PHASE/TWO-PHASE 
NUMERICAL  MODEL:  2.  APPLICATION  TO  A 
COASTAL  AQUIFER  IN  MEXICO. 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau     (France).     Centre     d'Information 

Geologique. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08191 


OASIS:  A  GRAPHICAL  DECISION  SUPPORT 
SYSTEM  FOR  GROUND-WATER  CONTAMI- 
NANT MODELING. 

Groundwater  Services,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08192 


ANALYSIS  OF  THE  THRESHOLD  METHOD 
FOR  MEASURING  AREA-AVERAGE  RAIN- 
FALL. 

Maryland  Univ.,  College  Park.  Dept.  of  Mathe- 
matics. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-08197 


HARMONIC  ANALYSIS  OF  THE  SEASONAL 
CYCLE  IN  PRECIPITATION  OVER  THE 
UNITED  STATES:  A  COMPARISON  BETWEEN 
OBSERVATIONS  AND  A  GENERAL  CIRCULA- 
TION MODEL. 

State  Univ.  of  New  York  at  Stony  Brook.  Inst,  for 
Atmospheric  Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-08201 


INTERFACIAL  MIXING  IN  ESTUARIES  AND 
FJORDS. 

Polytechnic  of  Wales,  Pontypridd.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-08208 


DETAILED    DELIMITATION    OF    RAINFALL 
REGIONS  IN  SOUTHERN  AFRICA. 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08226 
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THUNDERSTORM  CLIMATOLOGICAL  RE- 
SEARCH IN  GREAT  BRITAIN  AND  IRELAND: 
A  PROGRESS  REPORT  AND  ATMS  FOR 
FUTURE  STUDY. 

Tornado  and  Storm  Research  Organisation,  Cor- 

sham  (England).  Thunderstorm  Div. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08235 


QSARS  BASED  ON  STATISTICAL  DESIGN 
AND  THE»  USE  FOR  IDENTIFYING  CHEMI- 
CALS FOR  FURTHER  BIOLOGICAL  TESTING. 

Istituto  Superiore  di  Sanita,  Rome  (Italy).  Lab.  di 
Tossicologia  Comparata  ed  Ecotossicologia. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08240 


PHYSICALLY     BASED     FLOOD     FEATURES 
AND  FREQUENCIES. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-08253 


FRICTION   FACTOR   OF   ARMORED   RIVER 
BEDS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W9O-08255 


BED  EVOLUTION  IN  CHANNEL  BEDS. 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-08256 


LEAST-SQUARES  PARAMETER  ESTIMATION 
FOR  MUSKINGUM  FLOOD  ROUTING. 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 

and  Operations  Research. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08258 


COMPUTING     PHASE    SPEEDS     AT    OPEN 
BOUNDARY. 

Institute  for  Naval  Oceanography,  Stennis  Space 

Center,  MS. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-08260 


NUMERICAL  SIMULATIONS  OF  BLUE  CRAB 
LARVAL  DISPERSAL  AND  RECRUITMENT. 

Minerals  Management  Service,  Herndon,  VA.  En- 
vironmental Studies  Branch. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-08264 


Descriptors:  *Data  interpretation,  *Hydrograph 
analysis,  'Turkey,  *Unit  hydrographs,  Anatolia, 
Flood  hydrographs,  Probability  distribution. 

Unit  hydrograph  (UF)  theory  is  widely  used  in 
computing  design  flood  hydrographs.  Due  to  lack 
of  sufficient  data  in  developing  countries,  unit  hy- 
drographs must  often  be  computed  by  synthetic 
methods.  The  scale-adjusted  probability  density 
functions  of  the  two-parameter  gamma  and  the 
three-parameter  beta  distributions  were  shown  to 
fit  reasonably  well  to  10  observed  unit  hydro- 
graphs  in  Anatolia,  the  gamma  exhibiting  slightly 
better  fits.  The  gamma  synthetic  UH  can  be  appli- 
cable to  watersheds  of  sized  from  10-10,000  sq  km. 
It  is  not  suitable  to  those  UH's  having  wedge-like 
sharp  peaks.  Regression  equations  for  peak  flow 
rate  and  lag  time  for  the  data  of  these  10  sample 
watersheds  were  computed.  As  a  result,  a  BASIC 
computer  program  was  developed  for  standard  PC 
computers,  which  first  computes  the  ordinates  of 
the  gamma  synthetic  UH,  given  some  watershed 
characteristics,  excess  rainfall  duration,  and  time 
interval.  It  then  draws  the  UH  to  scale.  (Author's 
abstract) 
W90-08268 


DERIVATION  OF  AN  EXPLICIT  EQUATION 
FOR  INFILTRATION  ON  THE  BASIS  OF  THE 
MEIN-LARSON  MODEL. 

Technische  Univ.,  Vienna  (Austria).  Inst,  fuer  Hy- 
draulik  Gewasserkunde  und  Wasserwirtschaft. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-08270 


ESTIMATION      OF      GROUNDWATER      RE- 
CHARGE FROM  SPRING  HYDROGRAPHS. 

State  Hydraulic  Works,  Ankara  (Turkey).  Geo- 
technical  Services  and  Groundwater  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-08271 


ESTIMATING    UNCERTAINTY    OF    STORM- 
WATER  RUNOFF  COMPUTATIONS. 

Texas  Univ.  at  Dallas,  Richardson.  Inst,  for  Envi- 
ronmental Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-O8274 


CALIBRATION  OF  SWMM  RUNOFF  QUAL- 
ITY MODEL  WITH  EXPERT  SYSTEM. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-08278 


GEOMORPHOLOGIC  RAINFALL-RUNOFF 
MODEL:  INCORPORATING  PHILEP'S  INFIL- 
TRATION EXPRESSION. 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 

Hydraulics. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08279 


CH2M  Hill,  Inc.,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08341 


STATISTICAL  EVALUATION  OF  MECHANIS- 
TIC WATER-QUALITY  MODELS. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08342 


DECOMPOSmON   OF  LARGE   WATER-DIS- 
TRIBUTION SYSTEMS. 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08343 


COLLOn)    REMOVAL    IN    FLUIDIZED-BED 
BIOFILM  REACTOR. 

Montgomery   (James   M.)   Consulting   Engineers, 

Inc.,  Pasadena,  CA. 

For  primary  bibliographic  entry  see  Field   5D. 

W90-08346 


CALCULATION  OF  DADLY  AVERAGE  PHO- 
TOSYNTHESIS. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08352 


ANALYTICAL  MODEL  FOR  FURROW  ntRI- 
GATION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08354 


LAND-GRADING   DESIGN   BY   USING  NON- 
LINEAR PROGRAMMING. 

Baghdad  Univ.  (Iraq).  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-08359 


ESTIMATING      IRRIGATION      DIVERSIONS 
FOR  MAJOR  TEXAS  RICE-GROWING  AREA. 

Lower  Colorado  River  Authority,  Austin,  TX. 
Water  and  Wastewater  Utilities  Program. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-08361 


CHARACTERIZING    CYCLIC   WATER-LEVEL 
FLUCTUATIONS  IN  IRRIGATION  CANALS. 

Yakima  Indian  Nation,  WA. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08362 


SIMPLE  STOCHASTIC  MODEL  OF  HOURLY 
RAINFALL  FOR  FARNBOROUGH,  ENGLAND. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-08266 


APPRAISAL  OF  THE  'REGION  OF  INFLU- 
ENCE' APPROACH  TO  FLOOD  FREQUENCY 
ANALYSIS. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-08267 


SUITABILrTY  OF  TWO-PARAMETER 

GAMMA  AND  THREE-PARAMETER  BETA 
DISTRIBUTIONS  AS  SYNTHETIC  UNIT  HY- 
DROGRAPHS IN  ANATOLIA. 

Cukurova  Univ.,  Adana  (Turkey).  Dept.  of  Civil 

Engineering. 

T.  Haktanir,  and  N.  Sezen. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  35, 

No.  2,  p  167-184,  April  1990.  6  fig,  4  tab,  10  ref. 


PROCESSES  OF  MARINE  DISPERSAL  AND 
DEPOSITION  OF  SUSPENDED  SILTS  OFF 
THE  MODERN  MOUTH  OF  THE  HUANGHE 
(YELLOW  RIVER). 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-08323 


MODEL    TESTS    OF    THE    URFA    TUNNEL 
SYSTEM  IN  TURKEY. 

Technical  Univ.  of  Istanbul  (Turkey).   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-08338 


SIMULATION   OF  CHEMICAL  TRANSPORT 
IN  UNSATURATED  SOIL. 

Bechtel  Environmental,  Inc.,  Oak  Ridge,  TN. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-O834O 


AUTOMATED  CALIBRATION  AND  USE  OF 
STREAM-QUALITY  SIMULATION  MODEL. 


UtRIGATION   PLANNING   BY  MULTDLEVEL 
OPTIMIZATION. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08363 


SHORT-TERM  PRECIPITATION  PATTERNS 
IN  CENTRAL  HONSHU,  JAPAN:  CLASSIFICA- 
TION WITH  THE  FUZZY  C-MEANS 
METHOD. 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-08365 


MEASUREMENTS  OF  TURBULENCE  IN  THE 
BENTHIC  BOUNDARY  LAYER  OVER  A 
GRAVEL  BED. 

Proudman  Oceanographic  Lab.,  Birkenhead  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2J. 
W90-08376 
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MMUNITY  SIMILARITY  AND  THE  ANAL- 
[S  OF  MULTISPECIES  ENVIRONMENTAL 
TA:  A  UNIFIED  STATISTICAL  APPROACH. 

ginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 

g.  Center  for  Environmental  and  Hazardous 

terial  Studies. 

P.  Smith,  K.  W.  Pontasch,  and  J.  Cairns  Jr. 

ter  Research  WATRAG,  Vol.  24,  No.  4,  p  507- 

,  April  1990.  1  fig,  3  tab,  31  ref,  append.  Dept. 

snergy  contract  DE-AC05-84OR21400. 

icriptors:  'Baseline  studies,  *Data  interpreta- 
i,  'Statistical  methods,  'Statistical  models, 
ater  pollution  effects,  Metals,  Multivariate  anal- 
,  New  River,  Permutation  tests,  Simulation 
lysis,  Virginia,  Zinc. 

:  number  of  species  or  variables  in  some  de- 
ted  environmental  studies  is  too  large  for  analy- 
sing standard  inferential  statistics.  Biological 
i  arising  from  multispecies  studies  through  the 
of  measures  of  community  similarity  were  ana- 
id.  Of  interest  are  three  basic  questions  con- 
ling  these  studies:  (1)  are  the  differences  due  to 

locations  or  treatments;  (2)  which  species  are 
narily  involved  in  the  differences;  (3)  which 
itions  are  different.  To  analyze  the  type  of  data, 
wo-stage  procedure  and  follow-up  methods 
e  developed.  First,  data  was  reduced  using  a 
isure  of  similarity  or  distance.  Then,  a  permuta- 
i  procedure  was  used  to  make  inferences.  As- 
ling  the  hypothesis  is  rejected,  several  follow- 
inalyses  were  presented  as  tools  in  understand- 
the  causes  of  rejection.  For  example,  to  further 
erstand  treatment  effects,  a  randomization 
id,  multiple  comparison  procedure  may  be 
1;  to  better  understand  what  differences  the 
lanty  or  distance  measure  describes,  a  method 
id  on  removal  of  a  species  is  given.  The  meth- 
are  illustrated  on  a  study  of  the  effects  of  zinc 
the  periphyton  community  in  the  New  River, 
.  One  drawback  to  the  permutation  approach  is 

the  size  difference  may  be  statistically  signifi- 
t  but  not  biologically  important.  If  all  between 
lanties  are  only  0.01  less  than  the  smallest 
lin  similarity,  the  degree  of  significance  using 
permutation  test  is  the  same  as  if  the  difference 
e  0.50.  This  problem  is  shared  with  many  non- 
imetric  methods  and  similar  problems  occur  in 
sical  statistical  methods,  but  should  not  com- 
Uy  occur.  (Chonka-PTT) 
W)8395 


IULATION  OF  GROUND- WATER  FLOW  IN 
E  CAMBRIAN-ORDOVICIAN  AQUIFER 
ITEM  IN  THE  CHICAGO-MILWAUKEE 
EA  OF  THE  NORTHERN  MIDWEST. 

•logical  Survey,  Madison,  WI. 

primary  bibliographic  entry  see  Field  2F. 

>-08402 


i!H  PLAINS  REGIONAL  AQUIFER-MAP- 
IG  IRRIGATED  AGRICULTURE  USING 
1DSAT  DATA. 

'logical  Survey,  Menlo  Park,  CA. 
rhelin. 

Regional  Aquifer  Systems  of  the  United  States: 
lifers  of  the  Midwestern  Area.  Papers  Present- 
1 24th  Annual  AWRA  Conference  and  Sympo- 
l,  November  6-11,  1988,  Milwaukee,  WI. 
RA  Monograph  Series  No.  13,  1989.  American 
er  Resources  Association,  Bethesda,  Maryland. 
9-223,  4  ref. 

criptors:  'Groundwater  irrigation,  'High 
ns  Regional  Aquifer,  'Irrigation  districts, 
ipping,  'Regional  Aquifer  Systems  Analysis, 
mote  sensing,  Groundwater  management, 
undwater  mining,  Groundwater  use,  Irrigation 
:tices,  Landsat,  Satellite  technology. 

a  from  94  Landsat  scenes  were  used  to  map 
;ated  agriculture  above  the  High  Plains  aquifer. 
Sated  acreage  estimates  are  one  critical  element 
groundwater  flow  model  being  used  by  the 
i  Geological  Survey  to  determine  the  current 
ds  in  the  amount  and  distribution  of  irrigation 
er.  Several  methods  for  determining  irrigated 
age  were  evaluated.  Digital  analysis  of  Land- 
lata  proved  to  be  the  most  suitable  approach 
was  used  in  a  two-phase  mapping  effort  using 


Landsat  digital  data  from  both  the  1978  and  1980 
growing  seasons.  The  first  phase,  a  test  of  analyti- 
cal procedures,  used  1978  Landsat  data  to  map  the 
majority  of  the  High  Plains.  The  test  employed  a 
cluster  analysis  technique  to  derive  acreage  esti- 
mates of  irrigated  agriculture,  dryland  agriculture, 
and  rangeland  using  35  summer  Landsat  scenes. 
Based  on  the  first-phase  test  results,  several  modifi- 
cations were  made  to  improve  analytical  tech- 
niques for  the  second-phase  operational  mapping 
using  1980  Landsat  data.  The  analysis  of  1980  data 
used  a  ratio  technique  to  analyze  59  spring  and 
summer  Landsat  scenes.  Acreage  estimates  of  irri- 
gated agriculture,  dryland  agriculture,  and  range- 
land  were  aggregated  to  form  a  data  base  contain- 
ing approximately  200,000  grid  cells  measuring  1- 
minute  of  latitude  by  1 -minute  of  longitude.  Per- 
centages for  each  cover  type  were  calculated  and 
then  combined  with  sampled  irrigation  application 
rates  for  use  in  the  groundwater  flow  model  to 
compute  estimates  of  irrigation  water  use.  (See  also 
W90-08400)  (Author's  abstract) 
W90-08412 


CLIMATIC  CONDITIONS  OF  THE  FUTURE. 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 

(USSR).  Research  Dept. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08566 


PROJECTED  CLIMATIC  CHANGES  AND  IM- 
PACTS IN  EUROPE  DUE  TO  INCREASED 
C02. 

Muenster  Univ.  (Germany,  F.R.).  Center  for  Ap- 
plied Climatology  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-08567 


SIMULATION  OF  THE  IMPACT  OF  C02  AT- 
MOSPHERIC DOUBLING  ON  PRECIPITA- 
TION AND  EVAPOTRANSPIRATION-STUDY 
OF  THE  SENSITIVITY  TO  VARIOUS  HY- 
POTHESES. 

Institut  Royal  Meteorologique  de  Belgique,  Brus- 
sels. Hydrology  Section. 
For  primary  bibliographic  entry  see  Field  2B. 
W9O-08568 


LONG-TERM  VARIABILITY  OF  PRECIPITA- 
TION DM  AUSTRIA. 

Technische  Univ.,  Vienna  (Austria).  Inst,  fuer  Hy- 
draulik  Gewasserkunde  und  Wasserwirtschaft. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-08569 


LONG  TERM  VARIATIONS  OF  THE  WATER 
BALANCE  IN  SWEDEN-A  PRELIMINARY 
STUDY. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08570 


CHANGES  OF  PRECIPITATION  IN  FINLAND. 

Finnish  Meteorological  Inst.,  Helsinki. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-08571 


VALIDATION  OF  RESIDUAL  ENERGY  BUDG- 
ETS FROM  ATMOSPHERIC  CIRCULATION 
DATA  AGAINST  SATELLITE  MEASURE- 
MENTS OF  THE  NET  RADIATION. 

Helsinki  Univ.  (Finland).  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-08575 


LONG  TERM  EVOLUTION  OF  THE  rTALIAN 

CLIMATE     OUTLINED     BY     USING     THE 

STANDARDIZED  ANOMALY  INDEX  (SAD. 

Servizio    Meterologico    dellAeronautica,    Rome 

(Italy). 

A.  Giuffrida,  and  M.  Conte. 

IN:  Conference  on  Climate  and  Water.  Volume  I. 

September  11-15,  Helsinki,  Finland.  Valtion  Paina- 

tuskeskus,  Helsinki,  Finland.  1989.  p  197-208,  6  fig, 


2  tab,  5  ref. 

Descriptors:  'Climatic  changes,  'Climatology, 
•Italy,  'Meteorological  data,  'Precipitation,  Data 
processing,  Historical  trends,  Standardized  Anom- 
aly Index,  Temperature. 

Trends  of  temperature  and  precipitation  in  Italy 
were  studied  by  using  data  sets  covering  approxi- 
mately one  century.  The  experiment  showed  a 
positive  trend  for  temperature  and  a  negative  trend 
for  precipitation.  The  Standardized  Anomaly 
Index  (SAI),  widely  applied  to  precipitation  was 
extended  to  apply  to  temperature.  This  type  of 
index  is  capable  of  giving  useful  and  synthetic 
climatic  indications  for  large  territories  expressed 
as  a  single  value.  More  complex  analyses  can  then 
be  carried  out  using  this  information.  The  SAI  was 
applied  to  groups  of  Italian  stations  for  which 
temperature  data  was  available  since  1866  and  rain 
data  since  1813.  For  temperature  a  clear  and  signif- 
icant trend  was  shown.  The  SAI  values  ranged 
from  -0.30  to  +0.19,  that  is,  extending  the  Sharon 
Nicholson's  subdivision  from  below  the  normal  to 
positive  normal  values.  For  precipitation  a  smooth- 
ing of  the  SAI  of  the  whole  set  of  data  showed  a 
'parabolic'  shape  indicating  an  increase  of  rainfall 
in  the  first  half  of  the  set  and  a  decrease  starting 
approximately  since  1900.  The  decrease  was  par- 
ticularly marked  in  the  last  30  years.  (See  also 
W90-08565)  (Author's  abstract) 
W90-08579 


SOD1  MOISTURE  DYNAMICS  IN  SOUTH- 
CENTRAL  SWEDEN  IN  A  100  YEAR  PERSPEC- 
TIVE. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field   2G. 

W90-08583 


HYDROLOGICAL  MODELING  OF  HAPEX 
REGION  USING  SATELLITE  OBSERVA- 
TIONS. 

Centre  de  Recherches  en  Physique  de  l'Environne- 

ment,  Issy-les-Moulineaux  (France). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08585 


JOINT  APPLICATION  OF  TREND  TESTING 
AND  HYDROLOGICAL  MODELS  EN  DISTIN- 
GUISHING BETWEEN  HUMAN  INFLUENCES 
AND  CLIMATIC  EFFECTS  ON  THE  HYDRO- 
LOGICAL  CYCLE. 
Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-08596 


CLIMATE-INDUCED  EFFECTS  ON  THE 
WATER  BALANCE-PRELIMINARY  RESULTS 
FROM  STUDIES  IN  THE  VARPINGE  EXPERI- 
MENTAL RESEARCH  BASIN. 
Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 
Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-08598 


WATER  BALANCE  INVESTIGATIONS  EN 
SWISS  ALPENE  BASINS-TOOL  FOR  THE  IM- 
PROVED UNDERSTANDING  OF  EvIPACTS  OF 
CLIMATIC  CHANGES  ON  WATER  RE- 
SOURCES. 

Service  Hydrologique  National,  Bern  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  2A. 
W9O-O8600 


GRADUAL  CLIMATE  CHANGE  AND  RESULT- 
ING HYDROLOGIC  RESPONSE. 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-08601 


MODELING     CHANGES     IN     THE     WATER 
QUALITY  OF  THE  SAVA  RIVER  CAUSED  BY 
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IMPOUNDING    WATER    AT    THE    VRHOVO 
HYDROELECTRIC  POWER  PLANT. 

Ljubljana  Univ.  (Yugoslavia).  Inst,  za  Zdravstveno 

Hidrotehniko. 

For   primary  bibliographic  entry  see   Field   6G. 

W90-08626 


RISK  MANAGEMENT  OF  ACCIDENTAL 
WATER  POLLUTION:  AN  ILLUSTRATIVE  AP- 
PLICATION. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

J.  Pinter,  P.  Benedek,  and  A.  Darazs. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  5,  p  265-274,  1990.  1  fig,  23  ref. 

Descriptors:  *Accidents,  *Danube  River,  *Model 
studies,  'Risk  assessment,  *Water  pollution  con- 
trol, *Water  pollution  effects,  Drinking  water. 

A  general  risk  assessment  and  management  ap- 
proach is  proposed  for  analyzing  and  controlling 
(accidental)  environmental  pollution  events.  An  at- 
tempt is  made  to  demonstrate  that  the  conceptual 
approach  of  risk  analysis  may  contribute  to  'tradi- 
tional' environmental  management,  specifically,  to 
water  pollution  control.  This  is  done  by  introduc- 
ing a  general  framework  for  modelling  environ- 
mental risks  and  applying  it  in  a  simplified  case 
study.  A  'technocratic'  standpoint  was  taken  when 
concentrating  on  the  modelling  and  numerical  so- 
lution aspects;  therefore  important  economic, 
social,  political,  jurisdictional  etc.  details  were 
postponed  for  further,  site-specific  investigations. 
The  modelling  concept  is  illustrated  by  a  simplified 
case  study,  describing  hypothetical  point-source 
toxic  pollution  of  the  Danube  River  and  its  effect 
on  the  downstream  bank-filtered  well  system.  The 
numerical  example  indicates  the  viability  of  the 
suggested  approach,  highlighting  also  the  neces- 
sary information  base  of  environmental  risk  studies. 
(Agostine-PTT) 
W90-08641 

8.  ENGINEERING  WORKS 


8A.  Structures 


CONCEPTS  FOR  INSTALLATION  OF  THE 
PRECAST  CONCRETE  STAY-IN-PLACE 
FORMING  SYSTEM  FOR  LOCK  WALL  REHA- 
BILITATION  IN  AN  OPERATIONAL  LOCK. 

Berger/Abam  Engineers,  Inc.,  Auburn,  WA. 
For  primary  bibliographic  entry  see  Field  8F. 
W90-07510 


INTEGRATED  SEISMIC  RISK  ANALYSIS  FOR 
EARTH  DAMS. 

Northeastern  Univ.,  Boston,  MA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8E. 

W90-07513 


ENGINEERING  HYDROLOGY  TECHNIQUES 
IN  PRACTICE. 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-07548 


SOLUTION  OF  THE  DAM-RESERVOIR 
INTERACTION  PROBLEM  USING  A  COMBI- 
NATION OF  FEM,  BEM  WITH  PARTICULAR 
INTEGRALS,  MODEL  ANALYSIS  AND  SUB- 
STRUCTURING. 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 
Engineering. 

C.  S.  Tsai,  G.  C.  Lee,  and  R.  L.  Ketter. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-207146. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Technical  Report  NCEER-88-0036,  December  31, 
1988  49p,  22  fig,  20  ref.  NCEER  Contract  88- 
3017,   and   NSF   Master  Contract   ECE86-07591. 

Descriptors:  "Boundary  element  method,  *Dams, 
•Data    interpretation,    'Finite    element    method, 


•Hydraulic  structures,  Mathematical  equations, 
Mathematical  models,  Model  studies,  Reservoirs, 
Statistical  models. 

This  report  presents  a  new  analysis  procedure,  for 
dam-reservoir  interactions.  The  method  is  a  combi- 
nation of  the  finite  element  method  (FEM),  the 
boundary  element  method  (BEM)  with  particular 
integrals,  modal  analysis  and  substructuring.  The 
difficulty  of  the  nonsymmetric  matrix  generally 
introduced  from  the  boundary  element  method 
with  nonsymmetric  and  full  matrix  at  the  interface 
between  the  finite  element  and  the  boundary  ele- 
ment methods  is  overcome  by  using  the  described 
procedure.  A  new  boundary  integral  equation, 
which  adopts  a  frequency-independent  fundamen- 
tal solution,  is  derived  for  solving  the  scalar  wave 
equation.  Modal  analysis  of  the  dam  without  the 
reservoir  is  first  addressed.  Then,  the  modal  added- 
mass  and  added-loads  are  calculated  by  using  the 
boundary  element  method  with  particular  integrals 
to  solve  the  Helmholtz  equation  along  with  the 
boundary  conditions,  which  are  functions  of  modal 
shapes  and  generalized  coordinates.  After  obtain- 
ing the  modal  added-mass  and  added-loads,  the 
dam-reservoir  system  can  be  reformed  in  terms  of 
modal  shapes-with  the  reservoir  empty-to  obtain 
the  natural  frequencies,  modal  shapes,  and  response 
of  the  total  system.  Using  this  procedure,  not  only 
can  the  number  of  degrees-of-freedom  of  the  non- 
symmetric,  full  matrix  be  significantly  reduced,  but 
there  is  no  need  to  recalculate  the  properties  of  the 
dam  without  the  reservoir  when  the  level  of  the 
water  changes.  (Author's  abstract) 
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Aeration  of  high  velocity  spillway  chute  flows  by 
aerators  is  widely  used  to  avoid  cavitational  ero- 
sion. The  present  aerator  design  is  restricted  to 
specific  aerator  geometries.  A  study  was  conduct- 
ed with  the  aim  of  developing  a  design  procedure 
for  spillway  chute  aerators.  Model  and  prototype 
tests  were  conducted  with  a  wide  parameter  varia- 
tion concerning  the  geometry,  subpressure  condi- 
tions below  the  nappe,  and  the  approaching  flow. 
The  project  included  measurements  collected  at 
three  different  chutes,  one  of  which  was  a  small 
prototype  chute.  Three  different  ramp  angles, 
combined  with  three  different  step  heights,  were 
tested.  Observations  included  the  effects  of  the 
approaching  flow,  the  subpressure  below  the 
nappe,  the  jet  length,  the  pressure  conditions  in  the 
region  of  the  jet  impact  point,  and  dynamic  bottom 
pressure  fluctuations  on  the  aerator.  Both  theory 
and  experiment  demonstrate  that  the  air  entrain- 
ment is  a  shear  dominated  phenomenon.  (Tappert- 
PTT) 
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The  safety  of  an  embankment  dam  depends  upo: 
the  sufficiency  of  its  spillway  capacity.  The  spill 
way  design  flood  (SDF)  is  a  function  of  social 
moral,  and  economic,  as  well  as  technologies 
judgement.  In  cases  where  clearly  defined  criteri 
or  methodologies  do  not  exist,  selection  of  th 
SDF  may  prove  to  be  difficult  and  controversial 
Traditional  methods  of  design  flood  estimation  al 
tempt  to  balance  risk  and  economic  benefit.  Th 
SDF  is  characterized  by  the  design  return  perio 
or  by  an  annual  exceedance  probability.  Once  th 
design  discharge  is  determined,  the  capacity  of 
spillway  can  be  selected  for  a  specific  safety  factoi 
The  return  period  design  methods  do  not  systen 
atically  take  into  account  the  many  uncertainty 
involved  with  spillway  design.  To  establish  a  set  < 
design  criteria  for  selecting  the  SDF,  an  optimui 
risk  analysis  was  performed.  A  semi-analytical  sc 
lution  to  the  risk-based  design  model  was  genera 
ed,  as  well  as  a  sensitivity  analysis  of  the  results  t 
changes  in  the  values  of  input  parameters.  Modi 
input  included  spillway  installation  cost  for  diffe: 
ent  reliability  levels,  possible  damage  to  the  strui 
ture  and  downstream  properties,  potential  benefi 
lost  as  a  result  of  system  failure,  and  the  hydrolog 
cal  parameters  of  the  watershed.  Application  of  tl 
optimum  risk-based  method  showed  that  the  opt 
mum  risk  not  only  varies  from  one  project  I 
another  but  also  within  a  given  site,  dependii 
upon  the  interest  rate,  service  life  of  the  structur 
downstream  conditions,  and  the  design  characteri 
tics  of  the  dam  and  the  spillway.  (Tappert-PTl 
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When  the  Newhall  Tunnel  section  of  South« 
California's  Metropolitan  Water  District  distrit 
tion  system  experienced  oil  seepage  from  the  si 
rounding  oil-bearing  geologic  formation,  the  wa 
district  decided  to  line  the  tunnel  with  a  1/2  in 
thick  steel  liner.  Oil  was  being  pulled  into  1 
tunnel  by  a  capillary  type  of  attraction,  causi 
problems  in  the  treatment  plant.  After  dewateri 
the  tunnel,  a  survey  crew  towed  a  specially-ma 
trailor  through  the  length  of  the  problem  ai 


214 


ENGINEERING  WORKS— Field  8 
Hydraulics — Group  8B 


3,000-ft  section)  to  determine  what  size  piping 
vould  fit  in  the  tunnel.  The  liner  was  constructed 
11  20  ft  sections  each  with  an  inside  diameter  of  19 
t-8  in.  Temporary  guide  plates  were  welded  to 
ach  section  to  assure  easy  alignment  of  pipe  sec- 
ions.  After  the  pipes  were  welded  together,  the 
nterior  was  sandblasted  and  a  coating  of  high- 
olids  epoxy  was  applied.  Grouting  was  accom- 
tlished  by  special  conveyance  trucks.  Quality  con- 
rol  was  coordinated  between  supervisors  from  the 
Metropolitan  Water  District  and  inspectors  from 
Smith  Emery,  Los  Angeles.  Welding  quality  con- 
rol  required  continuous  visual  inspection  and  non- 
lestructive  testing  by  dye  penetrant  method, 
jrouting  inspection  involved  sampling  for  com- 
iressive  strength  and  slump  tests  at  intermediate 
toints  from  the  surface  to  the  final  pump.  The  total 
:ost  for  the  liner  and  its  installation  was  $8.3 
nillion  The  liner  has  so  far  kept  the  water  enter- 
ng  the  plant  free  of  oil.  (Geiger-PTT) 
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'Nepal,  'Reservoirs,  Energy,  Operating  policies, 
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Hie  problem  of  optimal  multiunit  hydropower 
iystem  configuration  was  analyzed  considering 
ong-term  operational  aspects.  The  spatial  distribu- 
tor! of  individual  system  elements  such  as  reser- 
voirs and  the  vertical  configurations  representing 
heights  of  various  dams,  full  supply  levels  and 
ninimum  operating  levels  of  the  reservoirs  were 
selected  for  optimum  energy  generation  potential. 
I*he  objective  of  maximizing  the  monthly  firm 
;nergy  was  successfully  achieved  first  by  applying 
the  Incremental  Dynamic  Programming  (IDP) 
technique,  and  then  by  the  Stochastic  Dynamic 
Programming  (SDP)  method  which  incorporates 
the  streamflow  stochasticity  into  the  system.  SDP 
maximized  the  expected  total  annual  energy  gen- 
sration  subject  to  a  prespecified  monthly  firm 
power  output.  Transitional  probabilities  were  de- 
rived from  the  available  historical  streamflow 
records.  The  results  obtained  could  be  used  in 
planning  a  reservoir  system  and  in  deriving  a  long- 
term  operational  policy.  In  this  study,  they  were 


used  in  deciding  the  optimum  system  configuration 
in  a  river  basin  development  problem  in  Nepal. 
(Author's  abstract) 
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Following  a  feasibility  study  completed  in  Septem- 
ber 1988,  the  Ming  Tombs  pumped  storage  project 
has  been  identified  as  technically  and  economically 
feasible.  This  800  MW  installation  will  be  the 
second  largest  pumped  storage  station  in  mainland 
China  (after  the  1200  MW  Guangzhou  project  in 
South  China,  now  under  construction).  The  gener- 
al layout  includes  two  reservoirs,  a  dual  waterway 
system,  an  underground  powerhouse  complex,  a 
power  intake  and  tailrace  outlet  structure.  Reser- 
voir seepage  has  been  corrected  with  a  concrete 
cutoff  wall.  It  has  been  determined  that  a  supple- 
mentary water  supply  is  needed  to  maintain  the 
necessary  water  level  conditions  for  the  normal 
operation  of  the  pumped  storage  project,  and  will 
be  obtained  from  an  interbasin  water  transfer 
scheme.  Four  main  three-phase  transformers  will 
be  installed,  with  a  computerized  control  system 
and  composite  fiber  optic  overhead  ground  wire 
telecommunications  systems.  The  main  construc- 
tion volumes  for  the  project  will  be  as  follows: 
open  excavation:  5,360,000  cu  m;  underground  ex- 
cavation: 590,000  cu  m;  and,  concrete  and  shot- 
crete:  309,500  cu  m.  The  workforce  at  the  peak  of 
construction  is  likely  to  comprise  about  6900 
people.  The  annual  peak  power  production  of  the 
Ming  Tombs  project  is  planned  to  be  1.2  TWh,  and 
the  scheme  is  estimated  to  have  a  payback  period 
of  15  years.  (Fish-PTT) 
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Descriptors:  'Flow  control,  'Flow  discharge, 
•Hydraulic  design,  'Hydraulic  structures,  'Mathe- 
matical models,  Energy  dissipation,  Hydraulics. 


Discharging  water  safely  through  large  vertical 
distances  requires  careful  design  for  energy  dissipa- 
tion and  flow  control.  Vortex  drop  structures  have 
proved  to  be  a  flexible  and  reliable  method  for 
achieving  this  safe  control  and  energy  dissipation. 
Two  designs  of  vortex  drop  structures  are  devel- 
oped in  this  paper,  both  of  which  are  based  on  a 
theory  shown  to  give  a  good  prediction  of  head- 
discharge  relationships.  The  first  design  is  the 
widely  used  spiral  guide  wall  design,  in  which 
control  is  shared  between  the  critical  section  at  the 
top  of  the  shaft  and  the  vortex  inducing  assymetry 
of  the  guide  wall  inlet  design.  A  second  simplified 
and  more  space  saving  design,  called  the  vertical 
slot  vortex  drop  structure,  is  also  analyzed,  in 
which,  although  the  flow  conditions  and  analysis 
are  quite  different,  the  resulting  head-discharge 
relationship  is  quite  similar  to  the  spiral  guide  wall 
design.  For  both  designs,  the  head-discharge  rela- 
tionship is  shown  to  be  almost  linear  and  the 
theoretical  and  measured  discharges  are  in  close 
agreement.  The  proposed  vertical  slot  design  pro- 
duces a  stable  air  core,  similar  to  the  spiral  guide 
wall  design,  and  consequently  the  flow  is  free  from 
risk  of  surging  to  the  pipe-full  flow  condition.  The 
compactness  of  the  new  design  is  especially  suita- 
ble for  underground  installations.  (Author's  ab- 
stract) 
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When  designing  efficient  stormwater  drainage  sys- 
tems, it  is  customary  to  make  allowances  for  the 
energy  losses  developed  in  components  of  the  sys- 
tems. The  explanation  of  the  hydraulics  of  junc- 
tions boxes  is  poor  in  comparison  with  the  corre- 
sponding explanation  of  the  hydraulics  of  pipes. 
The  results  of  a  detailed  experimental  hydraulic 
model  study  of  the  hydraulic  interaction  in  two 
common  junction  box  configurations  are  present- 
ed. For  a  three-pipe  configuration  a  recently  pro- 
posed empirically  based  model  is  shown  to  ade- 
quately represent  both  the  lateral  and  longitudinal 
loss  coefficients  in  a  variety  of  flow  conditions. 
The  results  from  this  configuration  also  indicate 
that  substantial  reductions  in  head  losses  at  the  box 
are  possible  through  the  incorporation  of  strategi- 
cally placed  deflector  plates  in  the  base  of  the 
junction  box.  The  two-pipe  configuration  results 
indicate  that  the  benching  of  the  box  floor  leads  to 
the  improved  hydraulic  efficiency  of  the  box.  Cir- 
culating mechanisms  in  the  boxes  are  shown  to  be 
strongly  related  to  corresponding  head  losses  at 
the  boxes.  Both  configurations  demonstrate  that 
the  influences  of  Froude  number  and  box  submer- 
gence are  not  major,  but  nevertheless  are  impor- 
tant in  some  flow  conditions.  (Author's  abstract) 
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Although  outflowing  jets  from  vertical  orifices 
have  been  studied  some  centuries  ago,  there  seems 
to  be  a  recent  interest  in  such  phenomena.  The 
description  of  the  jet  geometry  is  complicated  by 
the  simultaneous  effects  of  gravity,  surface  tension, 
and  viscosity.  Appropriate  numerical  modeling 
must  account  for  the  spatial  flow  features;  a  simpli- 
fied approach  might  be  based  on  an  irrotational 
flow  model.  This  study  aims  at  presenting  the 
alternative  features  of  outflowing  thin  jets  from 
rectangular  orifices  from  an  analysis  of  photo- 
graphs. The  main  flow  patterns  are  described 
mathematically  and  the  differences  between  the 
jets  with  horizontal  and  vertical  main  axes  are 
outlined.  (Author's  abstract) 
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Junctions  are  of  considerable  importance  in  the 
study  of  open  channel  flows.  For  dividing  flow  at 
right-angled  junctions  of  rectangular  open  chan- 
nels, an  estimate  of  the  discharge  ratio  was  ob- 
tained in  terms  of  the  Froude  numbers  in  the  main 
channel  upstream  and  downstream  of  the  junction. 
Experimental  data  is  provided  to  validate  the  pro- 
posed model  which  accommodates  control  gates 
and  does  not  require  the  measurement  of  flow 
depths  in  the  branch  channel.  The  model  has  much 
wider  applications  than  previous  models,  since 
there  are  no  restrictions  to  the  nature  of  flow  in  the 
branch  channel.  (Author's  abstract) 
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Williams  (Philip)  and  Associates,  San  Francisco, 
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John  Wiley  and  Sons,  New  York,  New  York.  1989. 

465p. 

Descriptors:  *Drainage,  'Flow  nets,  'Hydraulic 
structures,  'Seepage,  Earth  dams,  Flow  profiles, 
Hydraulic  engineering,  Levees,  Permeability, 
Slopes,  Stabilization,  Surface  drainage. 

In  the  past,  when  designers  relied  on  'intuition'  and 
'niles-of-thumb'  for  decisions  about  the  design  of 


overflow  weirs,  earth  dams,  pavements,  and  other 
facilities  exposed  to  the  detrimental  actions  of 
water,  failures  and  inefficiencies  were  all  too 
common.  With  the  development  of  the  'rational' 
and  'experimental'  methods,  designers  began  to 
have  a  better  understanding  of  the  true  nature  of 
soil  masses  and  earth  foundations  and  how  to 
design  safe,  economical  engineering  facilities.  But, 
the  flow  of  water  in  natural  formations  and  in 
drainage  materials  intended  to  control  it  has  some- 
how remained  a  mystery  to  many.  This  book  pre- 
sents simple  methods  for  analyzing  the  discharge 
needs  of  drains  for  all  kinds  of  civil  engineering 
works  needing  protection  from  water,  and  many 
illustrations  of  the  practical  application  of  these 
principles.  Part  I  contains  chapters  on  permeabil- 
ity, seepage  fundamentals,  and  flow  net  construc- 
tion. Chapter  4  on  flow  nets  provides  instructions 
and  step-by-step  examples  that  should  help  begin- 
ners and  advanced  students  alike  to  develop  skill  in 
flow-net  construction.  Practical  ways  to  obtain 
realistic  large-scale  evaluations  of  permeabilities 
from  spreading  or  receding  groundwater  mounds 
are  presented  in  Chapter  2;  a  practical  method  for 
correcting  for  semiturbulent-to-turbulent  flow  in 
coarse  gravels  and  open-graded  drainage  layers  is 
given  in  Chapter  3.  Chapter  5  on  filter  and  drain 
design  describes  basic  design  concepts  and  empha- 
sizes the  great  advantages  of  composite  drains  for 
the  control  of  seepage  in  many  kinds  of  civil 
engineering  works.  Other  chapters  in  Part  II 
present  typical  seepage  analyses  and  drainage  de- 
signs for  earth  dams  and  levees  (Chapter  6),  foun- 
dation dewatering  and  stabilization  by  drainage 
(Chapter  7),  slope  improvement  by  drainage 
(Chapter  8),  drainage  of  roads,  airfields,  and  other 
surface  facilities  (Chapter  9),  the  improvement  of 
miscellaneous  structures  by  drainage  (Chapter  10), 
and  the  protection  of  groundwaters  from  contami- 
nation (Chapter  1 1).  (Lantz-PTT) 
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Descriptors:  *Hydraulic  transients,  *Rock  proper- 
ties, *Tunnel  hydraulics,  *Tunnels,  Dispersion, 
Frequency  analysis,  Pipelines,  Resonance,  Wave 
propagation,  Wave  velocity. 

The  nature  of  hydraulic  transients  in  rock-bored 
tunnels  is  expected  to  be  frequency-dependent.  A 
complex-valued  and  frequency-dependent  wave 
speed  in  a  rock-bored  tunnel  filled  with  water  was 
formulated  with  consideration  of  the  dynamic 
effect  of  the  rock  mass  surrounding  the  tunnel,  and 
its  physical  meaning  was  defined.  The  theory  of 
hydraulic  resonance  in  pipelines  was  extended  to 
tunnels  with  frequency-dependent  wave  speeds. 
Results  show  significant  changes  in  resonant  condi- 
tions, illustrate  dramatic  reductions  in  response  at 
practical  frequencies,  and  confirm  the  low  proba- 
bility of  the  occurrence  of  high-frequency  reson- 
ances in  long  tunnels.  A  variation  in  the  impulse 
response  method  was  applied  for  transient  analysis. 
It  was  found  that  pressure  waves  propagating  in 
tunnels  are  subject  to  dispersion  and  attenuation, 
and  the  complex  wave  speed  may  alter  a  transient 
to  some  extent,  depending  on  the  frequency  spec- 
trum of  the  transient.  (Author's  abstract) 
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Descriptors:  *Eddies,  *Erosion,  *Flow  around  ob- 
jects, 'Hydraulic  models,  'Model  studies,  'Pipe- 
lines, 'Scour,  Bottom  currents,  Hydraulic  gradient, 
Sediment  erosion,  Underwater. 

Interaction  between  a  submarine  pipeline  and  an 
erodible  bed  has  attracted  much  attention  because 
of  its  importance  in  offshore  engineering.  A  study 
was  conducted  to  improve  understanding  of  the 
mechanism  causing  scour  in  unidirectional  current. 
Experiments  have  shown  how  local  scour  develops 
around  submarine  pipelines  in  noncohesive  sedi- 
ments. The  study  shows  that  piping  is  the  domi- 
nant cause  of  the  initiation  of  scour.  Piping  and  the 
stagnation  eddy  combine  to  undermine  the  pipe- 
line, and  mark  the  onset  of  scour.  The  critical 
hydraulic  gradient  associated  with  the  initiation  of 
scour  is  equal  to  the  flotation  gradient  of  the  bed 
sediment.  The  pressure  drop  between  the  stagna- 
tion pressure  upstream  and  wake  pressure  down- 
stream of  the  pipe  induces  this  hydraulic  gradient. 
When  a  pipe  is  just  embedded,  the  onset  of  scour 
does  not  occur  if  the  ratio  of  the  flow  depth  to  pipe 
diameter  exceeds  3.5.  Similarly,  the  onset  of  scour 
does  not  occur  for  half-buried  pipes.  The  reduction 
in  pressure  gradient  across  the  pipeline  for  these 
flow/pipe  combinations  accounts  for  the  lack  of 
scour.  The  onset  of  scour  can  be  prevented  by 
placing  an  impermeable  membrane  underneath  the 
pipeline.  (Author's  abstract) 
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Descriptors:  'Bank  protection,  'Channel  erosion, 
'Channel  flow,  'Flow  characteristics,  'Hydraulic 
roughness,  'Scour,  Channel  morphology,  Riprap, 
Shear  stress,  Turbulent  flow,  Velocity  distribution. 

Curved  channel  flow  characteristics  have  a  great 
effect  on  erosion  and  sediment  transport  in  rivers, 
and  are  particularly  important  in  the  design  of 
river  engineering  and  bank  stabilization  works.  Ra- 
tional bank  protection  design  requires  significantly 
more  detailed  information  on  the  complex  flow 
field  in  the  vicinity  of  the  bank  and  especially  the 
outside  bank  where  rapid  variations  occur.  Veloci- 
ty and  turbulence  distributions  were  measured  in  a 
270  degree  curved  open  channel  of  half  trapezoidal 
section  with  extra  roughness  applied  to  the  outside 
bank  slope.  The  purpose  of  the  investigation  was  to 
provide  some  understanding  of  flow  mechanics 
that  may  be  useful  in  the  design  of  riprap  protec- 
tion. Profile-averaged  velocity  and  bed  shear  ve- 
locity distributions  were  calculated.  A  significanl 
variation  of  bed  shear  up  the  slope  and  a  much 
higher  stress  near  the  toe  of  the  slope  were  found 
for  the  roughened  outside  bank  slope.  It  was  found 
that  a  reasonable  correlation  of  the  velocity  and 
bed  shear  stress  on  the  bank  is  given  by  a  form  ol 
the  Colebrook  equation.  Lateral  momentum  trans- 
fer by  secondary  flow  and  turbulent  stress  wer« 


216 


ENGINEERING  WORKS— Field  8 


Jso  found  to  be  significant  in  the  bank  vicinity. 

Author's  abstract) 
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Jescriptors:  'Energy  dissipation,  *Flow  equations, 
Overflow  channels,  'Spillways,  Flow  characteris- 
ics,  Friction,  Mathematical  analysis,  Shear  stress. 

n  a  stepped  spillway,  the  spillway  face  is  provided 
rith  a  series  of  steps,  from  near  the  crest  to  the 
x.  Flow  over  stepped  spillways  can  be  divided 
lto  nappe  flow  and  skimming  flow  regimes.  In  the 
kimming  flow  regime,  the  water  flows  down  the 
tepped  face  as  a  coherent  stream,  skimming  over 
lie  steps  and  cushioned  by  the  recirculating  fluid 
rapped  between  them.  Energy  dissipation  in  the 
low  appears  to  be  enhanced  by  the  momentum 
ransfer  to  the  recirculating  fluid.  A  method  of 
redicting  the  shear  stress,  thus  frictional  energy 
)ss  of  the  skimming  flow  has  been  developed.  For 
stepped  spillway  of  constant  slope,  with  a  large 
umber  of  identical  steps,  the  flow  is  assumed  to 
ecome  fully  developed  after  the  first  few  steps, 
equations  developed  were  evaluated  using  previ- 
usly  published  experimental  observations  ob- 
lined  on  a  scale  model  of  a  dam  spillway.  An 
stimate  of  the  energy  loss  for  skimming  flow  in  a 
iepped  spill  is  presented.  For  a  stepped  spillway 
nth  a  slope  of  1  vertical  on  0.78  horizontal,  the 
uid  friction  coefficient  was  evaluated  using  the 
xpenmental  results  from  the  model  spillway  and 
)und  to  be  about  0.18.  (VerNooy-PTT) 
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descriptors:  'Hydraulic  models,  'Hydrodynamics, 
Model  testing,  'Radial  gates,  'Tunnel  construe- 
on,  'Turkey,  Friction  loss,  Head  loss,  Outlets, 
iezometry,  Pressure  head,  Vibrations. 

lodel  tests  have  been  conducted  to  determine  the 
iting  curves  and  to  analyze  the  dynamic  behavior 
f  the  regulating  gates  of  the  Urfa  tunnel  system  in 
urkey.  The  tunnels,  now  under  construction,  will 
e  the  longest  irrigation  tunnels  in  the  world,  and 
le  radial  gates  at  the  outlet  will  be  exposed  to  a 
ide  range  of  pressures.  The  vibration  of  the  gates 
'as  investigated  first  on  a  rigid  model  and  then  on 
i  oscillatory  model.  A  1:25  scale  model  of  the 
utlet  structure  was  constructed  in  a  laboratory, 
wo  sets  of  experiments  were  performed  for  the 
etermination  of  the  rating  curve.  In  the  first  set, 
illy  one  of  the  tunnels  was  in  operation,  and  in  the 
Kond,  both  tunnels  were  operating  together,  gate 
penings  being  equal.  Head  loss  in  the  tunnel  up- 
ream  of  the  bifurcation  was  computed,  taking 
ito  account  friction  loss  and  various  minor  losses, 
id  added  to  the  piezometric  head  measured  at  the 
ltrance  of  the  bifurcation  to  obtain  the  reservoir 
■ater  level  for  that  combination  of  gate  opening 
id  discharge.  The  ratings  curves  obtained  for 
ne-tunnel  and  two-tunnel  operation  show  that  the 
irget  discharge  is  easily  achieved.  To  prevent  the 
xurrence  of  undesirable  negative  pressures  it  is 
icommended  not  to  open  the  gates  more  than  50 
sreent  when  only  one  tunnel  is  operated.  Gate 
ibration  tests  determined  dominant  frequencies, 


and  showed  that  the  displacements  measured  in  the 
oscillatory  model  did  not  reproduce  exactly  those 
in  the  prototype,  since  the  model  was  distorted 
with  respect  to  damping  and  stiffness.  However, 
the  model  results  were  on  the  safe  side  since  the 
model  gate  had  insufficient  damping  and  stiffness. 
(Fish-PTT) 
W90-08338 
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•Navigation  canals,  'Ohio  River,  Flow  rates, 
Least  squares  method,  Model  studies,  Parametric 
hydrology,  River  basins,  Statistical  methods,  Su- 
persaturation,  Water  temperature. 

Navigation  dams  can  be  important  sources  of  dis- 
solved oxygen  (DO)  in  rivers  that  serve  as  barge- 
navigation  canals.  Aeration  was  measured  and 
modeled  at  28  navigation  dams  in  the  upper  Ohio 
River  basin.  DO  deficits  upstream  and  downstream 
of  the  dams,  water  temperatures,  and  flow  rates 
were  measured  under  a  variety  of  low-flow,  high- 
temperature  conditions.  The  DO  deficit  down- 
stream of  each  dam  was  modeled  as  a  linear  func- 
tion of  the  other  variables.  The  DO  deficit  up- 
stream was  found  to  be  a  consistently  significant 
predictor  of  DO  deficits  downstream  of  a  dam. 
Inclusion  of  temperature  and  flow  rate  generally 
did  not  significantly  improve  the  statistical  aeration 
models.  The  field  data  show  that  supersaturation 
can  occur  at  some  dams;  this  means  that  the  reaera- 
tion  ratio,  used  by  many  aeration  models,  including 
Gameson's  equation,  cannot  be  assumed  to  model 
dam  aeration  accurately.  The  predictive  abilities  of 
the  linear  models  and  Gameson's  were  compared. 
The  linear  models  reproduced  historic  aeration 
measurements  as  accurately  as  Gameson's  equation 
did  when  a  least  squares  parameter  estimation 
method  was  used  to  parameterize  Gameson's  equa- 
tion. For  dams  where  supersaturation  occurs,  Ga- 
meson's equation  did  not  predict  aeration  as  accu- 
rately as  the  linear  model.  (Author's  abstract) 
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channels,  Concrete  construction,  Cost  analysis, 
Flow  velocity,  Model  studies. 

Structures  used  in  drainage  and  irrigation  works  all 
have  outlet  conduits,  where  water  flow  exits  with 
a  high  velocity.  High  velocities  are  often  reduced 
by  rather  elaborate  terminal  structures  which  re- 
quire a  considerable  amount  of  concrete  frame- 
work. A  model  study  of  an  energy  dissipator, 
called  a  hydraulic  jump  chamber,  was  performed. 
This  structure  uses  precast  concrete  blocks  secured 
to  their  inside  periphery.  The  results  showed  that 
three  sets  of  blocks  were  required  for  the  proposed 
design  to  function.  Compared  with  other  terminal 
structures  that  use  hydraulic  jumps  to  achieve  ve- 
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locity  reductions,  the  hydraulic  jump  chamber  has 
a  simpler  design,  which  may  lead  to  lower  costs. 
Hydraulic  specifications  and  design  procedures  are 
given  that  minimize  material  and  labor  costs.  The 
diameter  of  this  design  is  given  by  equations  fitted 
to  experimental  data  generated  by  model  studies. 
These  equations  are  functions  of  the  depth  and 
Froude  number  of  the  flow  entering  the  chamber. 
Most  other  hydraulic  design  variables  are  related 
to  the  chamber's  diameter  by  dimensionless  param- 
eters, such  as  the  spacing  of  concrete  blocks,  their 
dimensions,  and  their  position  with  regard  to  the 
inlet  and  outlet  of  the  chamber.  (Author's  abstract) 
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Some  simple  methods  of  calculating  pipe  friction 
loss  have  been  found,  but  the  more  complex 
Darcy-Weisbach  (D-W)  equation  is  the  most  uni- 
versally accepted.  It  is  the  calculation  of  the  fric- 
tion factor  that  complicates  the  D-W  equation. 
Blasius  proposed  a  simple  equation  for  estimating 
the  friction  loss  factor  for  very  smooth  pipes.  The 
insertion  of  the  Blasius  friction  factor  into  the  D-W 
equation  results  in  a  combined  equation  with  the 
following  advantages:  (1)  it  is  theoretically  sound 
and  dimensionally  homogeneous;  (2)  it  is  very  ac- 
curate for  plastic  pipe  when  Reynolds  numbers  are 
less  than  100,000,  which  is  nonrestrictive  for  irriga- 
tion-system design  using  pipes  smaller  than  80  mm; 
(3)  it  is  conveniently  written  in  readily  available 
terms:  flow  rate,  length,  and  diameter;  and  (4)  it 
can  be  easily  corrected  for  viscosity  changes  di- 
rectly or  by  referring  to  the  included  table  of 
correction  factors.  (Fish-PTT) 
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WATER  CONSERVATION  TERRACING  AND 
BENCHING. 

Finkel  and  Finkel,  Yoqneam  (Israel). 

For  primary   bibliographic   entry  see   Field   4D. 

W90-08538 


DEFINrTE  PROJECT  REPORT  WITH  ENVI- 
RONMENTAL ASSESSMENT  FOR  SECTION 
14,  EMERGENCY  STREAMBANK  PROTEC- 
TION, DES  MOENES  RIVER,  COUNTY  ROAD 
J-12,  WAPELLO  COUNTY,  IOWA. 
National  Research  Council,  Washington,  DC. 
Committee  on  Data  Needs. 

For  primary  bibliographic   entry  see  Field  4D. 
W90-08558 


8C.  Hydraulic  Machinery 


ELECTRONIC  SPEED  GOVERNING  SYSTEM 
FOR  THE  PIERRE  EYBESSE  PLANT. 

Electricite  de  France,  Paris.  Service  de  la  Produc- 
tion Hydraulique. 

J.  M.  Maujean,  J.  Jouve,  and  J.  M.  Ferme. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  1,  p  8-11,  January  1990.  3 
fig- 
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Field  8— ENGINEERING  WORKS 


Group  8C — Hydraulic  Machinery 

Descriptors:  'Automation,  *Hydroelectric  plants, 
•Turbines,  Computers,  France,  Hydraulic  machin- 
ery. 

The  technology  of  speed  governors  for  hydro  units 
has  developed  considerably  in  recent  years.  Ad- 
vances in  electronics  have  allowed  the  cost  of 
modern  speed  governors  to  correspond  to  market 
requirements  for  small  and  medium-sized  turbines. 
The  Pierre  Eybesse  hydro  plant,  near  Grenoble, 
France,  is  a  small  power  plant  with  four  Francis 
units  that  generate  13.5  megawatts.  To  reduce  the 
operating  costs  of  such  a  small  plant,  the  operators 
have  made  efforts  to  fully  automate  the  plant. 
Electronic  speed  governing  units  have  been  in- 
stalled on  two  units  of  the  plant.  The  first  genera- 
tion of  digital  programmable  components  were 
developed  in  the  mid-1970s.  Due  to  the  develop- 
ment of  fast  microprocessors,  speed  governing  sys- 
tems are  now  practical  over  a  large  operating 
range,  extending  from  the  most  simple  basic  func- 
tions to  elaborate  monitoring  and  communication 
functions.  Their  fundamental  features  are  now 
based  upon  powerful  electronic  technology  that 
allows  the  cost  to  correspond  to  market  require- 
ments for  small  turbines,  and  their  development 
has  succeeded  in  promoting  the  co-existence  of 
both  small  and  large  units  in  the  same  network. 
(Tappert-PTT) 
W90-07608 


ASSESSING  THE  CONDITION  OF  STATOR 
INSULATION. 

Ateliers  de  Constructions  Electriques  de  Charleroi 

(Belgium). 

J.  J.  Dacier. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  1,  p  12-14,  January  1990.  6 

ref. 

Descriptors:  *Hydroelectric  plants,  "Insulation, 
Electrical  equipment,  Generators,  Hydraulic  ma- 
chinery, Maintenance,  Turbines. 

One  of  the  major  factors  affecting  the  overall 
reliability  of  a  hydropower  station  is  the  reliability 
of  its  generators  in  general,  and  their  stator  wind- 
ings in  particular.  Four  factors  exacerbate  the  reli- 
ability problem:  only  a  very  small  defect  in  the 
whole  complex  leads  to  shutdown  or  failure;  the 
cost  of  higher  safety  factors  is  prohibitive;  provid- 
ing adequate  redundancy  is  expensive;  and  repairs 
are  difficult  and  time-consuming.  Two  techniques 
have  recently  been  developed  to  give  a  more  accu- 
rate diagnosis  of  insulation  than  has  been  possible 
with  traditional  testing  methods.  Both  techniques 
have  the  four  characteristics  desirable  for  an  ideal 
method,  including  sensitivity,  reliability,  non-de- 
structiveness,  and  the  ability  to  detect  localized 
weaknesses.  The  Testacec  method  determines  the 
localized  electrical  condition  of  of  the  stator  insula- 
tion of  a  rotating  machine  based  upon  the  existence 
of  partial  discharges,  and  is  effective  on  machines 
with  a  rated  voltage  larger  than  3kV.  The  Itracec 
method  relies  on  the  mechanisms  that  cause  slow 
polarization  under  an  applied  current  to  provide 
broad  information  about  the  insulation  as  a  whole. 
Both  of  these  methods  are  used  by  electric  utility 
companies  in  Belgium  for  insulation  diagnosis 
during  maintenance  stops  of  large  generators. 
(Tappert-PTT) 
W90-07609 


AUTOMATIC  CONTROL  SYSTEM  IN- 
STALLED AT  LA  RANCE. 

EDF  Usine  de  La  Ranee,  35780  La  Richardais, 
France. 

M.  Mourier,  C.  Digue,  J.  Lecouturier,  and  H.  Piat. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  1,  p  24-28,  January  1990.  2 
fig- 
Descriptors:  'Automation,  'Computer  programs, 
•Computers,  'Hydroelectric  plants,  *Tidal  power- 
plants,  Hydraulic  machinery,  Operating  policies. 

After  22  years  of  operation,  the  control  system  at 
the  La  Ranee  tidal  powerplant  in  Brittany,  France, 
has  been  replaced.  The  new  system  will  provide 
for  more  reliable  performance  and  a  more  sensitive 
response  to  external  conditions.  Examples  of  auto- 


mated functions  include:  startup  and  shutdown  at  a 
defined  hour  or  water  level;  aided  startup;  load 
carry-over  in  the  event  of  a  trip-out;  more  efficient 
micro-recovery  (servo-control  system  reducing 
difference  between  real  and  forecast  basin  level); 
servo  control  of  reactive  power;  numerous  dis- 
plays; and  use  of  a  data  base.  A  decentralized 
system  was  selected  in  view  of  the  size  of  the  plant 
and  the  cost  of  the  wiring.  Common  processing 
and  major  computing  functions  are  carried  out  on 
a  central  computer  called  the  Plant  Control  Unit, 
which  is  connected  to  the  automatic  controllers 
through  serial  links.  Peripherals  such  as  printers, 
work  stations,  and  graphic  control  consoles  are 
distributed  throughout  the  plant.  (Tappert-PTT) 
W90-07611 


GATE  VIBRATIONS  DUE  TO  UNSTABLE 
FLOW  SEPARATION. 

Worcester  Polytechnic  Inst.,  Holden,  MA.  Alden 

Research  Labs. 

N.  D.  Thang. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  116,  No.  3,  p  342-361,  March  1990. 

13  fig,  20  ref,  2  append. 

Descriptors:  *Flow  separation,  *Gates,  *Hydraulic 
design,  *Hydraulic  gates,  'Mathematical  models, 
'Vibrations,  Flow  discharge,  Hydraulics,   Shear. 

Vibration  problems  occasionally  arise  at  hydraulic 
gates  and  have  been  the  subject  of  many  investiga- 
tions. One  of  the  most  frequent  sources  of  gate 
vibration  is  due  to  a  condition  of  unstable  flow 
separation  and  reattachment  at  the  gate  cross  sec- 
tion. The  unsteady  load  and  vibration  behavior  of 
vertical-lift  gates  was  investigated  for  different 
gate-bottom  geometries  and  discharge  conditions 
in  an  open  channel  and  at  a  conduit  inlet.  In  all 
cases,  vibrations  occurred  in  specific  ranges  of  a 
dimensionless  velocity  parameter  whenever  the 
flow  fluctuated  between  complete  separation  and 
reattachment  at  the  gate  bottom.  The  excitation 
mechanism  was  attributed  to  the  combined  effect 
of  shear-layer  instabilities  and  motion-induced  vor- 
tices shed  at  the  leading  edge  of  the  gate  bottom. 
Many  puzzling  features  of  in-flow  and  cross-flow 
vibration  of  gates  with  flow  underneath  can  thus 
be  clarified.  In  addition,  it  is  shown  that  the  slope 
of  the  mean  lift  curve  acting  on  the  gate  bottom 
provides  an  effective  means  of  predicting  with 
reasonable  accuracy  the  critical  range  of  gate 
openings  with  respect  to  potential  gate  vibration. 
(Author's  abstract) 
W90-07829 


USE    OF    THE    ROPE-WASHER    PUMP    IN 
MICRO-SCALE  ntRIGATION. 

Loughborough  Univ.  of  Technology  (England). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-07898 


HYDROELECTRIC  POTENTIAL  IN  SOUTH- 
ERN AFRICA. 

For  primary  bibliographic  entry  see  Field  6D. 
W90-07900 

WATER  DISTRIBUTION  SYSTEMS:  A  TROU- 
BLESHOOTING MANUAL. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08159 

SCREENING  EQUIPMENT  HANDBOOK:  FOR 
INDUSTRIAL  AND  MUNICIPAL  WATER  AND 
WASTEWATER  TREATMENT. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-O8175 


RELIABILITY  ANALYSIS  OF  PUMPING  SYS- 
TEMS. 

Chinese    Academy    of   Environmental    Sciences, 

Beijing. 

N.  Duan,  and  L.  W.  Mays. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  116,  No.  2,  p  230-248,  February 


1990.  4  fig,  8  tab,  13  ref.  National  Science  Founda- 
tion Grant  No.  ECE-85 11399. 

Descriptors:  'Economic  efficiency,  'Model  stud- 
ies, 'Pumping  plants,  'Water  conveyance,  'Water 
distribution,  Frequency  analysis,  Hydraulic  design, 
Markov  process,  Mechanical  failure,  Probabilistic 
process,  Water  demand,  Water-carrying  capacity. 

A  new  methodology  has  been  developed  for  the 
reliability  analysis  of  pumping  stations  for  water- 
supply  systems.  The  methodology  considers  both 
mechanical  failure  and  hydraulic  failure  and 
models  the  available  capacity  of  a  pumping  station 
as  a  continuous-time  Markov  process,  using  bivar- 
iate  analysis  and  conditional  probability  approach- 
es in  a  frequency  and  duration  analysis  framework. 
A  supply  model,  a  demand  model,  and  a  margin 
model  were  developed  and  used  to  compute  the 
expected  duration  of  a  failure,  expected  unserved 
demand  due  to  a  failure,  expected  number  of  fail- 
ures in  the  period  of  study,  and  expected  total 
unserved  demand  in  the  period  of  study.  Five 
example  applications  illustrate  the  new  methodolo- 
gy. This  methodology  can  be  used  to  analyze 
existing  pumping  systems  and  to  design  new  sys- 
tems. (Author's  abstract) 
W90-08211 


OPTIMAL  RELIABILITY-BASED  DESIGN  OF 
PUMPING  AND  DISTRIBUTION  SYSTEMS. 

Chinese  Academy  of  Environmental  Sciences, 
Beijing. 

N.  Duan,  L.  W.  Mays,  and  K.  E.  Lansey. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  116,  No.  2,  p  249-268,  February 
1990.  4  fig,  7  tab,  10  ref.  National  Science  Founda- 
tion Grant  No.  ECE-85 11399. 

Descriptors:  'Conveyance  structures,  'Model 
studies,  'Network  design,  'Pumping  plants, 
•Water  conveyance,  'Water  distribution,  Algo- 
rithms, Hydraulic  models,  Mechanical  failure, 
Nonlinear  programming,  Optimization,  Pumps. 

A  reliability-based  optimization  model  for  water 
distribution  systems  has  been  developed.  The 
model  is  aimed  at  the  following  goals:  (1)  design  of 
the  pipe  network  including  the  number,  location, 
and  size  of  pumps  and  tanks;  (2)  design  of  the 
pumping  system  using  a  reliability-based  procedure 
considering  both  hydraulic  failures  of  the  entire 
network  and  mechanical  failure  of  the  pumping 
system;  and  (3)  determination  of  the  optimal  oper- 
ation of  the  pumps.  The  optimization  problem  is  a 
large  mixed-integer,  nonlinear  programming  prob- 
lem that  is  solved  using  a  heuristic  algorithm  con- 
sisting of  a  master  problem  and  a  subproblem.  The 
master  problem  is  a  pure  0-1  integer  programming 
model,  and  the  subproblem  is  a  large  nonlinear 
programming  model  solved  in  an  optimal  control 
framework.  The  conservation  of  flow  and  energy 
constraints  are  solved  implicitly  for  each  iteration 
of  the  nonlinear  optimization  procedure  using  a 
hydraulic  simulation  model,  and  the  reliability  con- 
straints are  also  solved  implicitly  using  a  reliability 
model.  The  nonlinear  programming  problem  is 
solved  using  a  generalized  reduced  gradient  code. 
(Author's  abstract) 
W90-08212 


OPTIMAL  HYDROPOWER  SYSTEM  CONFIG- 
URATION BASED  ON  OPERATIONAL  ANAL- 
YSIS. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-08277 


ANALYSIS    OF    SMALL    HYDRO    TURBINE 
DESIGN. 

Ljubljana  Univ.  (Yugoslavia).  Faculty  of  Mechani- 
cal Engineering. 
F.  Schweiger,  and  J.  Gregori. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  No.  Suppl,  p  8-10,  1990.  10  fig,  5  ref. 

Descriptors:   'Design  standards,   'Hydraulic  tur- 
bines, Comparison  studies,  Energy  equation,  Flow 
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mations,  Graphical  analysis,  Parametric  hydrolo- 
y,  Regression  analysis,  Specific  head,  Statistical 
lalysis,  Velocity. 

.  research  study  has  been  carried  out  on  small 
ater  turbines,  using  the  data  collected  from  vari- 
ns  manufacturers  and  other  sources.  Basic  hy- 
raulic  and  geometric  parameters  surveyed  include 
>ecific  speed,  available  head,  energy  and  flow 
^efficients,  and  specific  diameter.  A  statistical 
/aJuation  shows  results  graphically  and  analyti- 
illy  as  regression  functions,  and  can  be  used  for 
lick  estimation  of  the  basic  small  turbine  param- 
ers.  The  regression  functions  together  with  the 
atistical  curves  yield  the  average  value  of  hy- 
raulic  and  geometric  parameters  of  the  best  effi- 
ency  points  pertaining  to  the  individual  units, 
hese  graphs  indicate  the  general  trend  in  the 
;sign  of  small  turbines.  In  addition,  the  results  can 
:  used  as  a  statistical  pointer  to  the  future  devel- 
oment  of  these  machines.  (Author's  abstract) 
'90-08331 


IAGNOSTIC  TOOLS  FOR  SMALL  HYDRO 
EVELOPMENTS. 

gence  Francaise  pour  la  Maitrise  de  l'Energie, 

iris. 

.  Armand,  and  L.  Monition. 

iternational  Water  Power  and  Dam  Construction 

VPCDM,  No.  Suppl,  p  12-13,  1990.  1  fig. 

iescriptors:  'Computer  programs,  'Databases, 
Feasibility  studies,  'Hydroelectric  plants,  Civil 
lgineering,  France,  Hydraulic  engineering,  Hy- 
'aulic  turbines,  Resources  development. 

FME  (Agence  Francaise  pour  la  Maitrise  de 
Energie),  a  French  public  institution  is  in  charge 
j  the  development  of  concerted  public  actions  in 
le  field  of  energy  conservation  and  rational  uses 
:  energy  and  also  promotes  new  and  renewable 
lergies,  especially  small  hydro  developments. 
FME  supports  diagnostic  tools  which  give  an 
itial  estimate  of  the  value  of  the  project,  such  as  a 
>mputerized  data  bank  and  engineering  software, 
he  PROPHETE  data  bank,  created  by  the 
ureau  de  Recherches  Geologiques  et  Minieres, 
:lps  to  define  the  optimum  flow,  according  to  the 
asonal  sales  tariff  system,  and  to  calculate 
come,  in  the  case  of  purchase  by  Electricite  de 
ranee,  or  savings,  if  the  energy  is  to  be  used  by 
le  producer.  Engineering  software  developed  by 
entre  Technique  des  Industries  Mecaniques  gives 
formation  on  the  electromechanical  equipment  to 
:  provided.  It  defines  the  main  dimensions  of  the 
achine  and  estimates  equipment  costs.  To  give 
isy  access  to  the  PROPHETE  data  bank  and  the 
lgineering  project  software,  a  simplified  version 
"  the  software  has  been  installed  on  the  Minitel 
deo  text  system,  accessible  from  each  of  the  four 
illion  phone-linked  video  text  terminals  in 
ranee.  Software  that  can  draw  Francis  turbines 
duces  appreciably  the  time  spent  at  the  drawing 
jard.  Software  for  the  drawing  of  Kaplan  tur- 
nes  is  now  being  studied.  PEACH  software,  de- 
:loped  by  ISL  Consultants  specifically  for  civil 
lgineering  calculations,  can  be  a  great  help  in  the 
■eparation  of  feasibility  studies.  A  major  advan- 
ge  is  that  it  can  be  used  on  portable  micro- 
)mputers,  enabling  preliminary  cost  and  financial 
lalyses  to  be  carried  out  in  the  field.  By  support- 
g  such  software  programs,  the  AFME  is  contrib- 
ing  significantly  to  the  development  of  small 
pdroelectric  plants.  (Fish-PTT) 
'90-08332 


1ICRO  HYDRO  FOR  AN  ISOLATED  RURAL 
'ATER  SUPPLY. 

eyland  Consultants  Ltd.,  Auckland  (New  Zea- 

nd). 

.  H.  J.  Caplen. 

iternational  Water  Power  and  Dam  Construction 

VPCDM,  No.  Suppl,  p  13-14,  1990.  1  fig. 

iescriptors:  'Developing  countries,  'Hydroelec- 
ic  power,  'Rural  areas,  'Water  supply  develop- 
tent,  Civil  engineering,  Electrical  equipment,  Hy- 
raulic  turbines,  Pump  turbines,  South  Pacific  Is- 
nds. 

emote  villages  in  the  highlands  of  the  South 
acific  island  of  Vanuatu  are  to  receive  a  pumped 


water  supply.  The  pumps  will  be  driven  by  a  micro 
hydro  scheme  sited  in  an  adjacent  valley.  Because 
the  output  of  the  micro  hydro  scheme  will  be 
limited  in  the  dry  season,  a  variable  speed  self- 
governing  system  was  adopted.  The  efficiencies  of 
the  turbine,  generator,  transmission  system,  driving 
motors  and  pumps  were  critical  and  yet  the  system 
had  to  work  even  if  all  the  uncertain  factors  were 
unfavorable.  Two  pumps  were  chosen  instead  of 
one  to  aid  starting  and  so  that  during  exceptionally 
low  flow  periods  the  turbine  could  be  cut  back  to 
one  jet  still  able  to  power  one  pump.  Components 
are  now  being  ordered  and  construction  is  expect- 
ed to  begin  shortly.  (Fish-PTT) 
W90-08333 


RR-TYPE  LOW-HEAD  PROPELLER  TUR- 
BINE. 

JV  International,  Wijhe  (Netherlands). 
B.  Berkenbosch,  and  M.  van  Gastel. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  No.  Suppl,  p  16-17,  1990.  4  fig. 

Descriptors:  'Hydraulic  turbines,  'Hydroelectric 
plants,  'Water  supply  development,  Civil  engi- 
neering, Construction  methods,  Design  criteria, 
Flooding,  Mechanical  engineering,  Propellers, 
Radial  gates. 

An  extensive  field  survey  of  low-head  micro  hydro 
plants  was  made  between  1984  and  1986.  Existing 
plants  with  various  types  of  turbines  in  several 
developing  countries  were  evaluated.  It  was  found 
that:  low-head  turbines  tended  to  imply  large  vol- 
umes and  often  large  weights,  which  can  cause 
transport  and  handling  problems;  poorly  regulated 
rivers  caused  frequent  flooding  and  large  head 
variations;  and,  competitive  schemes  demanded  a 
turbine  design  that  allows  cheap  civil  works.  The 
research  led  to  the  development  of  the  RR-type 
turbine:  essentially  a  propeller  turbine  with  a  verti- 
cal axis  and  a  compact  spiral  casing.  The  radial 
valve  between  the  guidevanes  and  the  propeller 
and  the  radial  diffuser  are  somewhat  unusual  ele- 
ments. The  mechanical  design  concept  is  that  the 
turbine  is  completely  steel-fabricated  and  largely 
preassembled  at  the  workshop  so  that  critical 
alignments  at  the  construction  site  do  not  occur.  It 
is  shipped  in  only  three  parts  and,  as  a  result,  can 
be  constructed  and  commissioned  at  the  site  in 
only  one  week.  (Fish-PTT) 
W90-08334 


SIAH  BISHE  PUMPED-STORAGE  PROJECT 
INDIAN. 

Lahmeyer  International  G.m.b.H,  Frankfurt  am 

Main  (Germany,  F.R.). 

E.  Failer,  and  H.  Bayat. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  4,  p  13-18,  April  1990.  6 

fig- 

Descriptors:  'Hydroelectric  plants,  'Iran, 
•Pumped  storage,  'Rockfill  dams,  'Water  supply 
development,  Civil  engineering,  Electrical  equip- 
ment, Spillways. 

The  Siah  Bishe  pumped  storage  project,  with  an 
installed  capacity  of  4  x  250  MW,  will  be  Iran's 
first  pumped  storage  scheme.  At  present  under 
construction  and  scheduled  for  commissioning  in 
1996,  the  power  plant  will  provide  a  daily  peak 
energy  of  4000  MWh,  considerably  improving  the 
performance  of  the  integrated  power  system  of 
Iran.  The  main  civil  structures  of  this  project  in- 
clude: two  concrete-faced  rockfill  dams,  including 
chute  spillways  and  diversion/bottom  outlets;  the 
power  intakes,  waterways,  and  outlets;  and,  an 
underground  powerhouse  and  transformer  cavern. 
The  detailed  design  will  be  completed  in  mid- 1990. 
(Author's  abstract) 
W90-08335 


DESIGN      OF      CHINA'S      MING      TOMBS 
PUMPED-STORAGE  SCHEME. 

Ministry  of  Water  Resources  and  Electric  Power, 
Beijing  (China).  Information  Research  Inst. 
For  primary  bibliographic  entry  see  Field  8A. 
W90-08336 


Hydraulic  Machinery — Group  8C 

PUMP-TURBINE  REFURBISHMENT  AT  THE 
SAUNA  POWERHOUSE. 

Voith  Hydro,  Inc.,  York,  PA.  Rehabilitation  Serv- 
ices. 

J.  L.  Kepler,  and  K.  T.  McGaughey. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  4,  p  26-28,  April  1990.  4 
fig,  2  tab. 

Descriptors:  'Hydraulic  machinery,  'Maintenance, 
'Oklahoma,  'Pump  turbines,  Cost  repayment, 
Cost-benefit  analysis,  Francis  turbines,  Gates,  Re- 
habilitation. 

A  pump  turbine  for  the  Grand  River  Dam  Author- 
ity at  its  Salina,  Oklahoma,  plant  was  rehabilitated. 
The  powerhouse  contains  six  Francis  reversible 
pump  turbines,  which  had  deteriorated  consider- 
ably since  their  installation  in  1967.  Excessive  unit 
runout  was  noted,  along  with  significant  guidevane 
vibration  and  movement.  Major  specific  problems 
observed  before  disassembly  were:  a  broken  lower 
rotating  wearing  ring,  excessive  gate  end  seal 
wear,  excessive  gate  vertical  seal  clearance,  guide- 
vane bushing  wear,  and  hydraulic  surface  irregu- 
larities of  the  runner.  The  major  reasons  for  dete- 
rioration could  be  attributed  to  the  overlay  of 
welding  repairs  without  surface  contour  grinding. 
The  headcovers  and  bottom  ring  required  line- 
boring  and  repair  with  stainless  steel.  A  complete 
new  set  of  gate-end  seal  assemblies  was  provided. 
All  the  hydraulic  surfaces  of  the  guidevanes  were 
repaired  with  stainless  steel.  All  the  wearing  rings 
were  replaced,  machined,  and  aligned  correctly. 
The  bearing  pads  of  the  regulating  ring  were  re- 
placed. The  link  bushings  of  the  guidevane  were 
all  replaced.  The  servomotor  piston  rings  and 
packings  were  replaced.  The  refurbished  unit  is 
now  back  in  service  and  its  capacity  has  been 
increased  by  4  MW.  Major  rehabilitation  efforts 
will  always  produce  positive  results;  considering 
the  normal  downtime  of  six  to  seven  months  for 
this  magnitude  of  work,  the  payback  and  reduced 
maintenance  over  the  next  10  to  15  years  is  favor- 
able. (Fish-PTT) 
W90-08337 


RECOMMENDATIONS  ON  THE  DESIGN  OF 
STEEL  LININGS  FOR  PENSTOCKS. 

S.  Jacobsen. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  4,  p  44-47,  April  1990.  1 
fig- 
Descriptors:  'Hydroelectric  plants,  'Materials  en- 
gineering, 'Penstocks,  'Steel,  'Tunnel  linings, 
Construction  methods,  Design  standards,  Nonde- 
structive tests,  Pressure  distribution. 

The  recent  design  and  construction  of  several 
high-head  hydroelectric  powerplants  with  large 
steel  linings  has  shown  that  some  designers  of  such 
steel  linings  are  unaware  of  dangers  which  can  be 
associated  with  application  of  the  well  known  Am- 
stutz  formulae.  These  problems  arise  from  differing 
calculations  of  penstock  design  to  withstand  the 
external  buckling  pressure;  the  critical  Amstutz 
pressure  is  the  same  for  narrow  or  widely  spaced 
stiffener  rings.  Recommendations  for  the  designer 
are:  (1)  to  remember  that  external  pressure  is  more 
dangerous  than  internal  pressure;  (2)  drainage  sys- 
tems should  not  be  trusted;  (3)  the  welding  effi- 
ciency factor  should  be  forgotten;  (4)  penstock 
welding  must  be  of  excellent  quality;  (5)  weldings 
should  also  be  checked  during  production  and 
erection;  (6)  Normal  Welding  Procedure  Tests  and 
Welder  Qualification  Tests  are  usually  of  little 
value;  (7)  all  welders  should  have  not  only  passed  a 
qualification  test,  but  should  have  passed  a  test 
which  simulates  production  welding;  (8)  testing  of 
the  welding  coupons  should  comprise  nondestruc- 
tive and  destructive  tests;  (9)  an  allowance  in  thick- 
ness of  1  mm  or  more  for  corrosion  resistance  is 
not  necessary  with  today's  painting  systems;  and 
(10)  limit  contact  grouting  should  be  limited  to  a 
minimum,  mainly  in  the  horizontal  sections.  (Fish- 
PTT) 
W90-08339 


DESIGN  OF  HYDRAULIC  JUMP  CHAMBERS. 


c 

X 

2 
x 
1 

X 

s 

z 


219 


Field  8— ENGINEERING  WORKS 


Group  8C — Hydraulic  Machinery 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-08353 


XIANGTAN  Q-TYPE  AUTOMATIC  HYDRAU- 
LIC FLAP  GATE. 

Xiangtan  City  Water  Resources  and  Hydropower 

Bureau  (China). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08358 

DOWNSTREAM  EFFECTS  OF  INTERMIT- 
TENT POWER  GENERATION. 

Biological  Station,  Lunz  am  See  (Austria). 

For  primary  bibliographic   entry  see   Field   6G. 

W90-08622 

8D.  Soil  Mechanics 

HYDROLOGY  OF  THE  CASTLE  LAKE 
BLOCKAGE,  MOUNT  ST.  HELENS,  WASH- 
INGTON. 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

W.  Meyer,  and  M.  Sabol. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Boa  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4272, 
1989.  25p,  16  fig,  3  tab,  5  ref. 

Descriptors:  *Castle  Lake,  'Dam  safety,  'Earth 
dams,  'Floods,  'Hydrologic  models,  'Mount  St 
Helens,  'Volcanoes,  'Washington,  Flooding, 
Groundwater  movement,  Piping. 

The  debris  avalanche  during  the  May  18,  1980, 
eruption  on  Mount  St.  Helens,  Washington, 
blocked  South  Fork  Castle  Creek,  creating  Castle 
Lake.  Stability  of  the  blockage  against  failure  was 
of  concern,  and  a  digital  model  was  constructed  to 
simulate  groundwater  movement  in  the  blockage. 
The  model  simulates  seasonally  high  water  levels, 
recharge  and  discharge,  and  provides  a  means  to 
estimate  hydraulic  gradients  in  the  blockage.  Re- 
charge from  precipitation  accounts  for  approxi- 
mately 81%  of  the  total  recharge  to  the  blockage 
during  the  calibration  period  of  the  model,  and 
81%  of  discharge  from  the  blockage  occurs  as 
seeps.  Groundwater  levels  under  the  crest  of  the 
blockage  are  higher  than  lake  levels.  Water  move- 
ment is  downward  and  horizontal  under  the  block- 
age crest  and  upward  under  Castle  Lake  and  the 
blockage  toe.  (USGS) 
W90-07859 


STABILITY  OF  SOIL  AGGREGATES  IN  RELA- 
TION TO  ORGANIC  CONSTITUENTS  AND 
SOIL  WATER  CONTENT. 

Canterbury  Agriculture  and  Science  Centre  (New 

Zealand). 

For  primary   bibliographic   entry  see   Field   2G. 

W90-07996 


DIRECTIONAL  STRENGTH  IN  AGGREGATES 
AS  AFFECTED  BY  AGGREGATE  VOLUME 
AND  BY  A  WET/DRY  CYCLE. 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

For  primary  bibliographic  entry  see  Field   2G. 

W90-07997 


SIAH   BISHE  PUMPED-STORAGE   PROJECT 
IN  IRAN. 

Lahmeyer  International  GmbH.,  Frankfurt  am 

Main  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  8C. 

W90-08335 

8E.  Rock  Mechanics  and 
Geology 

INTEGRATED  SEISMIC  RISK  ANALYSIS  FOR 
EARTH  DAMS. 


Northeastern  Univ.,  Boston,  MA.  Dept.  of  Civil 

Engineering. 

M.  K.  Yegian,  E.  A.  Marciano,  and  V.  G. 

Ghahraman. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB89-207773. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  CE-88-15,  December  1988.   142p,  24 

fig,  17  tab,  75  ref,  6  append.  NSF  Grant  DFR- 

8412124. 

Descriptors:  'Dam  failure,  'Earth  dams,  'Risk  as- 
sessment, 'Seismic  waves,  Earthquake  engineering, 
Prediction,  Probabilistic  process. 

To  evaluate  the  overall  seismic  risk  of  damage  to 
or  failure  of  earth  dams  an  Integrated  Seismic  Risk 
Analysis  procedure  was  developed.  The  analysis 
combines  the  probabilistic  prediction  of  occur- 
rence of  seismic  events  with  probabilistic  predic- 
tion of  the  performance  of  a  dam  experiencing 
these  events  and  provides  estimates  of  seismic  risk. 
Techniques  were  employed  to  express  the  Seismic 
Hazard  Analysis  results  in  terms  of  joint  occur- 
rence of  peak  ground  acceleration  and  earthquake 
magnitude  or  associated  number  of  equivalent 
cycles.  Furthermore,  a  probabilistic  procedure  for 
the  calculation  of  permanent  deformation  of  earth 
dams  was  developed  in  which  the  seismic  event  is 
characterized  in  terms  of  acceleration,  number  of 
cycles  and  predominant  period  of  motion.  The 
application  of  these  procedures  provides  estimates 
of  relative  risks,  which  are  useful  in  design  and 
decision  analysis,  where  trade-offs  are  made  be- 
tween the  cost  of  increasing  the  seismic  resistance 
and  the  risks  associated  with  the  consequences  of 
seismic  damage.  In  addition,  risk-based  safety  eval- 
uation enables  identification  of  the  most  important 
parameters,  assumptions,  hypotheses  and  safety  cri- 
terion affecting  the  evaluation  of  the  safety  of  the 
dam  and  avoids  compounding  of  conservatism. 
(Author's  abstract) 
W90-07513 


ROCK  MASS  CHARACTERIZATION  FOR 
DAM  FOUNDATIONS. 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics, Canberra  (Australia). 
B.  A.  Chappell. 

Journal  of  Geotechnical  Engineering  (ASCE) 
JGENDZ,  Vol.  116,  No.  4,  p  625-646,  April  1990. 
9  fig,  8  tab,  12  ref. 

Descriptors:  'Dam  foundations,  'Geologic  frac- 
tures, 'Rock  mechanics,  'Rock  properties,  Austra- 
lia, Bedrock,  Civil  engineering,  Rock  mass  anisot- 
ropy,  Statistical  analysis,  Thomson  Dam. 

Classification  systems  define  rock  mass  zones  that 
represent  the  potential  behavior  of  the  rock  mass 
when  subjected  to  load  changes.  Rock  mass  char- 
acterization, as  opposed  to  rock  mass  classification, 
is  described  by  an  example  of  the  right-abutment 
ridge,  Thomson  Dam,  Australia.  Geological  inves- 
tigations demarcate  the  discontinuities  into  sets 
covering  specific  zones  or  domains.  Samples  from 
these  rock  zones  are  retrieved  and  indexed  and  the 
zones  are  then  bounded  and  classified.  From  select- 
ed sites,  discontinuity  samples  are  retrieved  and 
laboratory-tested  for  strength  and  stiffness.  Rock 
material  moduli  and  joint  stiffness  are  combined 
using  two  simple  models  representing  the  con- 
straints of  equilibrium  and  compatibility,  and 
produce  the  predicted  rock  mass'  anisotropic 
moduli.  Measured  in  situ  rock  mass  moduli  are 
compared  with  predicted  moduli.  Of  the  various 
discontinuity  types,  the  bedding  plane  thrust  have 
the  lowest  strengths  and  greatest  deformational 
potential.  Fault  gouge  and  its  association  with  clay 
content  control  the  friction  angle  and  deformabi- 
lity  potential.  (Author's  abstract) 
W90-07595 


FRACTURE   CONTROLS   ON   CONDUIT   DE- 
VELOPMENT. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-08552 


8F.  Concrete 


CONCEPTS  FOR  INSTALLATION  OF  THE 
PRECAST  CONCRETE  STAY-IN-PLACE 
FORMING  SYSTEM  FOR  LOCK  WALL  REHA- 
BILITATION IN  AN  OPERATIONAL  LOCK. 

Berger/Abam  Engineers,  Inc.,  Auburn,  WA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
REMR-CS-28,  December  1989.  Final  Report. 
21  lp,  18  fig,  6  tab,  4  ref,  6  append.  Army  Corps  of 
Engineers  Contract  DACW39-86-C-0014. 

Descriptors:  'Concrete  construction,  'Hydraulic 
structures,  'Locks,  'Maintenance,  'Precast  con- 
crete, Cofferdams,  Costs,  Design  standards,  Under- 
water. 

In  an  operational  lock,  it  is  not  possible  to  dewater 
or  lower  the  tailwater  level,  and  thus,  some  wall 
rehabilitation  work  must  be  performed  underwat- 
er. In  addition,  it  is  necessary  for  the  work  to  be 
coordinated  around  scheduled  lock  openings,  and 
all  ancillary  lock  equipment  must  be  maintained  in 
an  operational  condition.  During  this  study,  oper- 
ational and  design  criteria  were  developed  to  serve 
as  the  basis  for  design.  A  number  of  repair  con- 
cepts were  identified  that  satisfied  the  criteria. 
Schedule  and  cost  estimates  were  prepared  for  the 
various  concepts  that  served  as  the  basis  for  selec- 
tion of  a  preferred  concept.  An  installation  proce- 
dure using  a  cofferdam  was  selected  as  the  pre- 
ferred repair  method.  The  design  included  the 
preparation  of  drawings  and  specifications  for  the 
repair  of  a  generic  lock  to  demonstrate  the  various 
aspects  of  the  repair  procedure.  Cost  and  schedule 
assessments  were  part  of  this  work.  The  results  of 
this  developmental  effort  suggest  that  it  is  feasible 
to  repair  deteriorated  navigation  lock  walls  in  an 
operational  lock  with  only  minor  impact  on  costs. 
For  the  generic  600-ft-long  by  110-ft-wide  lock, 
repair  costs  were  estimated  at  $140/sq  ft  and 
would  require  16  weeks  for  completion,  assuming 
5-day  work  weeks  with  12-hr  days.  Although  the 
concepts  described  were  developed  specifically  for 
installation  of  stay-in-place  forms  in  an  operational 
navigation  lock,  they  are  potentially  applicable  to 
other  concrete  walls  requiring  repair  under  water. 
Potential  applications  include  tailrace  wingwalls, 
floodwalls,  and  stilling  basin  walls.  (Lantz-PTT) 
W90-07510 


8G.  Materials 


ASTM  STANDARDS  ON  GEOTEXTILES. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 
ASTM,  Philadelphia,  Pennsylvania.  1988.  65p. 

Descriptors:  'Geotextiles,  'Liners,  'Materials  test- 
ing, 'Reservoir  linings,  'Standards,  Polymers, 
Strength,  Temperature,  Transmissivity. 

This  'standards'  volume  contains  18  standards,  in- 
cluding specifications,  test  methods,  practices,  and 
terminology,  covering  mechanical,  endurance,  per- 
meability, and  filtration  properties.  This  compila- 
tion is  intended  as  a  technical  resource  for  civil 
geotechnical,  environmental,  and  structural  engi- 
neers, as  well  as  manufacturers  and  suppliers  ol 
geosynthetic  materials.  Specifications  are  given  foi 
polyethylene  and  ethylene  copolymer  plastic  sheet- 
ing, flexible  polyvinyl  chloride),  vulcanizec 
rubber  sheeting,  and  fabric-reinforced,  vulcanizec 
rubber  sheeting  for  pond,  canal,  and  reservoii 
lining.  Test  methods  are  presented  for:  (1)  watei 
permeability  of  geotextiles  by  permittivity;  (2 
trapezoid  testing  strength  of  geotextiles;  (3)  effects 
of  temperature  on  stability  of  geotextiles;  (4)  tensile 
properties  of  geotextiles  by  the  wide-width  strij 
method;  (5)  breaking  load  and  elongation  of  geo 
textiles  (grab  method);  (6)  constant  head  hydraulK 
transmissivity  (in-place  flow)  of  geotextiles  ant 
geotextile  related  products;  (7)  determining  appar 
ent  opening  size  of  a  geotextile;  and  (8)  inde: 
puncture  resistance  of  geotextiles,  geomembranes 
and  related  products.  (Lantz-PTT) 
W90-07560 
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ENGINEERING  WORKS— Field  8 
Materials — Group  8G 


PERFORMANCE  OF  MATERIALS   USED   IN 
SEA  WATER  REVERSE  OSMOSIS  PLANTS. 

Kuwait  Inst,  for  Scientific  Research,  Safat. 
For  primary  bibliographic  entry  see  Field  3A. 
W90-08042 


CORROSION  RESISTANT  MATERIALS  FOR 
SEA  WATER  RO  PLANTS. 

Saline  Water  Conversion  Corp.,  Al-Jubail  (Saudi 

Arabia).    Research,    Development    and    Training 

Center. 

For  primary  bibliographic  entry  see  Field  3A. 

W90-08046 


FACTORS  AFFECTING  THE  CORROSION  BE- 
HAVIOUR OF  CN  108  ALLOY  IN  SEA  WATER. 

R.ome-2  Univ.  (Italy)-  Dept.  of  Chemical  Science 

and  Technology. 

For  primary  bibliographic  entry  see  Field  3A. 

W90-08053 


GEOTEXTTLE  TESTING  AND  THE  DESIGN 
ENGINEER. 

ASTM  Special  Technical  Publication  952,  1987. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.    183p.   Edited  by  Joseph  E.  Fluet. 

Descriptors:  'Design  standards,  'Geotextiles, 
•Materials  testing,  Design  criteria,  Textiles. 

Qeotextiles  have  been  defined  by  ASTM  Commit- 
tee D35  on  Geotextiles,  Geomembranes,  and  Relat- 
ed Products  as  'permeable  textiles  used  with  geo- 
technical materials  as  an  integral  part  of  a  man- 
made  project,  structure  or  system.'  Geotextiles  are 
part  of  a  larger  family  of  materials  called  geosynth- 
etics,  which  are  used  by  civil,  geotechnical,  envi- 
ronmental, and  structural  engineers  in  their  de- 
signs. More  than  200  million  sq  m  of  geosynthetics 
ire  now  being  sold  per  year  in  North  America,  and 
the  market  is  growing  at  roughly  a  15-20%  annual 
rate  of  increase.  This  rapid  growth  has  been 
plagued  with  many  of  the  problems  which  beset 
my  emerging  discipline,  and  one  problem  which 
lias  been  particularly  troublesome  is  interdiscipli- 
nary communications.  Of  necessity,  the  geosynthe- 
tic  discipline  has  representation  from  civil,  geo- 
technical, environmental,  structural,  industrial,  me- 
chanical, chemical,  textile,  and  plastics  engineer- 
ing, as  well  as  the  scientific  fields  of  chemistry, 
biology,  physics,  and  others.  This  'Special  Techni- 
cal Publication'  (STP)  attempts  to  address  this 
communication  problem  by  discussing  both  the 
textile  industry  tests  and  the  relevance  of  those 
tests  to  the  design  engineers.  The  tests  are  grouped 
by  the  broad  types  of  properties  which  measure- 
mechamcal,  hydraulic,  and  endurance-and  each 
category  is  followed  by  papers  which  describe  the 
relevance  of  the  test  results  to  the  design  engineer. 
Additionally,  there  is  a  section  on  the  future  of 
geosynthetic  tests  and  applications,  which  shows 
clearly  that,  although  we  have  come  very  far, 
there  is  still  a  long  way  to  go.  One  other  highlight 
a(  this  STP  is  the  ASTM  position  paper  which  is 
intended  as  an  interim  guide  for  those  laboratories 
which  cannot  wait  for  the  publication  of  ASTM 
standards  which  are  currently  under  development. 
(See  W90-08127  thru  W90-08134)  (Lantz-PTT) 
W90-08126 


HYDRAULIC  PROPERTIES  OF  GEOTEX- 
TTLES. 

Tensar  Corp.,  Morrow,  GA. 
R.  G.  Carroll. 

IN:  Geotextile  Testing  and  the  Design  Engineer. 
ASTM  Special  Technical  Publication  952,  1987. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  p  7-20,  5  fig,  1  tab,  10  ref. 

Descriptors:  'Geotextiles,  'Hydraulic  properties, 
•Materials  testing,  Drainage,  Filtration,  Geosynth- 
etic materials,  Laboratory  methods,  Pore  size,  Po- 
rosity, Standards. 

Hydraulic  properties  of  geotextiles  are  controlled 
by  the  geotextiles'  pore  sizes,  pore  size  distribution, 
and  porosity.  Because  porometry  characteristics  of 
fabric  are  difficult  to  measure  precisely,  index  tests 
have  been  developed  that  relate  other  fabric  char- 


acteristics to  hydraulic  performance.  Apparent 
opening  size,  permittivity,  gradient  ratio,  and  trans- 
missivity  are  hydraulic  properties  currently  being 
used  as  performance  criteria  for  geotextiles. 
ASTM  Committee  D-35  on  Geotextiles,  Geomem- 
branes, and  Related  Products  is  developing  stand- 
ard procedures  for  characterizing  these  properties. 
(See  also  W90-08126)  (Author's  abstract) 
W90-08127 


GEOTEXTILES  AND  DRAINAGE. 

New  York  State  Dept.  of  Transportation,  Albany. 
L.  D.  Suits,  and  T.  P.  Hoover. 
IN:  Geotextile  Testing  and  the  Design  Engineer. 
ASTM  Special  Technical  Publication  952,  1987. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  p  21-32,  3  fig,  1  tab,  4  ref. 

Descriptors:  'Drainage,  'Geotextiles,  'Materials 
testing,  Construction  materials,  Design  criteria, 
Design  standards,  Filtration,  Geosynthetic  materi- 
als, Institutional  constraints,  Management  plan- 
ning, Standards. 

The  use  of  geotextiles  in  geotechnical  engineering 
has  brought  about  many  theories  and  approaches 
varying  from  a  broad-based  general  requirement  to 
a  project-by-project  design  approach.  The  meth- 
ods of  selection  and  testing,  and  the  recommended 
use  of  geotextiles  for  drainage  applications  as  de- 
fined by  the  New  York  State  Department  of 
Transportation  (NYS  DOT)  and  the  California  De- 
partment of  Transportation  (Caltrans)  are  present- 
ed. Caltrans  approaches  the  use  of  geotextiles  for 
drainage  in  the  same  manner  as  they  approach 
aggregate  filtration  for  drainage,  with  the  advan- 
tages of  a  filter  with  tensile  properties  being  incor- 
porated. The  Caltrans  Standard  Specifications  ad- 
dress geotextile  use  from  a  range  of  properties 
associated  with  drainage  rather  than  singular  abso- 
lute parameters.  Caltrans  approaches  geotextile  ac- 
ceptance on  a  project-by-project  basis.  While  ac- 
cepting letters  of  certification  concerning  geotex- 
tile properties,  they  also  carry  on  a  general  control 
testing  program  for  acceptance.  NYS  DOT  ad- 
dresses the  use  of  geotextiles  from  a  preapproved 
list  of  materials  of  five  basic  categories.  This  con- 
cept provides  the  basis  for  NYS  DOT  use  of 
geotextiles  in  normal  (that  is,  nonsevere)  applica- 
tions. Therefore,  the  contractor  has  a  choice  of 
several  geotextiles  based  on  availability,  econom- 
ics, and  experience  in  use.  Specific  design  consider- 
ations are  required  in  two  critical  applications:  (1) 
use  in  an  underdrain  application,  in  which  soil 
retention,  permittivity  and  strength  are  important; 
and  (2)  use  as  slope  protection,  in  which  friction  is 
most  important,  followed  by  soil  retention,  permit- 
tivity and  strength.  Both  agencies  have  limited 
drainage  applications  to  nonwoven  materials,  and 
through  differing  empirical  approaches  both  agen- 
cies have  developed  cost-effective  and  efficient 
usage  of  geotextiles  in  drainage  applications.  (See 
also  W90-08126)  (Author's  abstract) 
W9O-08128 


LATERAL  DRAINAGE  DESIGNS  USING  GEO- 
TEXTILES AND  GEOCOMPOSITES. 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Civil 
Engineering. 

R.  M.  Koerner,  and  J.  A.  Bove. 
IN:  Geotextile  Testing  and  the  Design  Engineer. 
ASTM  Special  Technical  Publication  952,   1987. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  p  33-44,  7  fig,  2  tab,  8  ref. 

Descriptors:  'Design  standards,  'Drainage  engi- 
neering, 'Geotextiles,  'Hydraulic  properties,  'Lat- 
eral drainage,  Drainage,  Flow  pattern,  Geosynthe- 
tic materials,  Transmissivity. 

Of  the  available  properties  that  geosynthetic  mate- 
rials possess,  their  ability  to  conduct  liquids  in  the 
plane  of  their  structure  is  important  in  a  wide  class 
of  drainage  applications.  The  thicker  geotextiles 
(usually  needled  nonwoven  types)  and  a  new  gen- 
eration of  high  drainage  composite  materials  are 
most  suitable  for  this  purpose.  The  required  data 
base  for  determining  the  transmissivity  or  flow  rate 
of  geotextiles  and  geocomposites  comes  from  labo- 
ratory measurements  on  the  materials  in  question. 
Work  of  this  type  has  been  published  for  geotex- 


tiles and  is  further  reviewed  in  this  publication. 
From  this  data,  a  number  of  observations  can  be 
noted:  (1)  all  fabrics  (nonwoven-heat  set,  woven- 
slit  film,  woven-monofilament,  and  nonwoven-nee- 
dled)  show  an  exponentially  decreasing  trend  due 
to  initial  compression  of  these  lofty  fabrics  at  low 
stresses;  (2)  all  fabrics  show  a  nearly  constant 
transmissivity  value  at  stresses  higher  than  approxi- 
mately 19  kPa  where  the  fiber  structure  is  suffi- 
ciently dense  to  support  the  applied  stress;  (3)  this 
constant,  and  residual,  value  is  in  the  range  of  0.4 
to  1.4  cu  micrometers/sec-m,  which  is  the  value  to 
be  generally  used  in  design;  (4)  there  is  consider- 
able crossover  of  trends  in  the  data  from  the  vari- 
ous geotextiles  that  were  tested;  and  (5)  there  is  a 
general  trend  that  the  heavier  and/or  thicker  geo- 
textiles have  the  highest  transmissivity.  Three  ex- 
amples illustrate  these  observations  through  pres- 
entations of:  (1)  a  gravity  drainage  design  using  a 
geotextile  against  a  seeping  soil  slope;  (2)  a  pres- 
sure drainage  design  for  use  of  a  geotextile  under  a 
soil  surcharge  fill;  and  (3)  a  geocomposite  drain 
placed  behind  a  cantilever  retaining  wall.  (See  also 
W90-08126)  (Lantz-PTT) 
W90-08129 


GEOTEXTILES    AS    FILTERS    IN    EROSION 
CONTROL. 

Chemie  Linz  U.S.,  Incl,  Golden,  CO  80401. 

For  primary  bibliographic   entry  see  Field   4D. 

W90-08130 


REVIEW  OF  EXISTING  GEOTEXTILE  TEN- 
SION TESTING  METHODS. 

B.  Myles. 

IN:  Geotextile  Testing  and  the  Design  Engineer. 
ASTM  Special  Technical  Publication  952,  1987. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  p  57-68,  12  fig. 

Descriptors:  'Geotextiles,  'Laboratory  methods, 
'Materials  testing,  'Stress  analysis,  'Tension,  Geo- 
synthetic materials,  Tensile  stress. 

The  review  assesses  geotextile  tension  testing  pro- 
cedures in  both  North  America  and  Europe  with 
particular  reference  to  the  difference  between  the 
conditions  of  local  and  total  stress  imposition.  The 
tests  discussed  are:  (1)  Grab  test;  (2)  California 
Bearing  Ratio  (CBR);  (3)  Cylindrical  sleeve  (Saint- 
Brieuc);  (4)  Circular  or  rectangular  burst  test;  (5) 
Crucifix  biaxial  test;  (6)  Strip  tension  test;  and  (7) 
Laterally  restrained  tension  test.  The  importance 
of  the  failure  mode  and  fabric  structure  integrity 
under  stress  are  highlighted.  The  wide  variation  in 
the  current  test  procedures  would  seem  to  indicate 
a  great  diversity  of  philosophies  or  parameters  and 
property  requirements.  This  is  not  the  case  in 
practice.  Rather,  there  has  emerged  basically  two 
types  of  tests;  (1)  a  localized  loading  test  giving  a 
good  empirical  indication  as  to  the  robustness  of 
the  geotextile  and  its  ability  to  function  as  a  separa- 
tor (CBR  or  Grab  tests);  and  (2)  a  unidirectional 
loading  test  giving  an  indication  of  the  stress/strain 
characteristics  and  the  ability  to  develop  a  tensile 
load.  All  geotextile  testing  results  should  be  pre- 
sented in  the  form  of  a  mean  and  standard  devi- 
ation. The  results  can  be  presented  in  the  form  of  a 
maximum  load  or  breaking  load  with  approximate 
extensions,  or  they  can  be  presented  in  graph  form 
which  shows  in  more  detail  the  stress/strain  behav- 
ior. In  addition  to  the  breaking  load  and  breaking 
extension,  or  maximum  load  and  maximum  exten- 
sion, an  appropriate  modulus  should  be  defined.  To 
be  meaningful,  the  elastic  response  function  (modu- 
lus) must  relate  to  the  predicted  work  stress/strain 
range  of  the  geotextile  which,  in  turn,  must  take 
into  account  the  possible  and  acceptable  soil  strain. 
(See  also  W90-08126)  (Lantz-PTT) 
W90-08131 


SOIL     REINFORCEMENT     DESIGN     USING 
GEOTEXTILES  AND  GEOGRIDS. 

GeoServices,  Inc.,  Boynton  Beach,  FL. 

For  primary   bibliographic  entry   see   Field  4D. 

W90-08132 


GEOTEXTILES  CONSTRUCTION  CRITERIA. 
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Field  8— ENGINEERING  WORKS 


Group  8G — Materials 

Soil  and  Material  Engineers,  Inc.,  Cary,  NC. 
G.  N.  Richardson,  and  D.  C.  Wyant. 
IN:  Geotextile  Testing  and  the  Design  Engineer. 
ASTM  Special  Technical  Publication  952,   1987. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  p  125-138,  5  fig,  3  tab,  12  ref. 

Descriptors:  'Construction  materials,  'Design  cri- 
teria, 'Geotextiles,  Design  standards,  Drainage, 
Erosion  control,  Failure,  Limiting  factors,  Per- 
formance evaluation,  Soil  stabilization. 

Designers  of  geotextile  systems  must  place  greater 
emphasis  on  a  review  of  construction  criteria  com- 
pared to  typical  civil  engineering  design.  This  en- 
hanced awareness  is  necessitated  by  the  lack  of 
significant  construction  experience  in  the  use  of 
these  materials  by  most  contractors  and  field  per- 
sonnel. Common  installation  criteria  associated 
with  fabric  survivability  are  reviewed  as  are  the 
four  major  roles  played  by  geotextiles:  (1)  drain- 
age; (2)  erosion  control;  (3)  separation;  and  (4) 
reinforcement.  Construction-related  problems 
common  to  the  use  of  geotextiles  can  generally  be 
associated  with  the  following  conditions:  (1)  field 
fill  placement  or  compaction  techniques  damage 
the  geotextile;  (2)  installation  loads  are  significant- 
ly in  excess  of  design  loads,  leading  to  failure 
during  construction;  (3)  construction  environment 
leads  to  a  significant  reduction  in  assumed  fabric 
properties,  causing  a  failure  of  the  completed 
project;  (4)  field  seaming  or  overlap  of  the  geotex- 
tile fails  to  fully  develop  desired  fabric  mechanical 
properties:  and  (5)  instabilities  during  various  con- 
struction phases  may  render  a  design  inadequate 
even  though  the  final  profile  would  have  been 
stable.  Both  general  geotextile  and  construction 
criteria  developed  to  minimize  field  installation 
problems  are  reviewed.  Field  inspection  by  a  quali- 
fied engineer  must  be  considered  vital  to  the  suc- 
cessful installation  in  all  performance  models.  (See 
also  W90-08126)  (Lantz-PTT) 
W90-08133 


TOMORROWS  DESIGNS  FOR  GEOTEXTILE 
APPLICATIONS. 

GeoServices,  Inc.,  Boynton  Beach,  FL. 
J.  P.  Giroud. 

IN:  Geotextile  Testing  and  the  Design  Engineer. 
ASTM  Special  Technical  Publication  952,  1987. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  p  145-158,  5  fig,  14  ref. 

Descriptors:  'Design  criteria,  'Geotextiles,  'Mate- 
rials testing,  Drainage,  Filters,  Geosynthetic  mate- 
rials, Prediction,  Soil  stabilization. 

A  review  of  existing  design  methods  for  selected 
geotextile  applications  such  as  filtration,  drainage, 
and  unpaved  roads  shows  that  these  applications 
can  be  designed  using  rational  methods:  (1)  identify 
the  mechanisms  through  which  the  geotextile  is 
expected  to  perform  in  the  considered  application, 
and  identify  geotextile  properties  governing  these 
mechanisms;  and  (2)  determine  the  required  values 
of  the  geotextile  properties  by  using  a  method  of 
design.  This  two-step  approach  is  used  for  three 
typical  applications:  geotextile  filters,  geosynthetic 
drains,  and  geosynthetic-reinforced  unpaved  roads. 
A  brief  prediction  concerning  what  geotechnical 
engineers  in  the  future  will  be  able  to  construct, 
and  with  what  materials  is  briefly  outlined.  Materi- 
als will  range  from  currently  available  geosynthe- 
tics  to  microgeosynthetics  and  biogeoproducts 
(products  with  controlled  growth  in  size  and  orien- 
tation). New  methods  will  open  up,  especially  for 
soil  reinforcement,  such  as  macroreinforcement 
through  pretensioning.  (See  also  W90-08126) 
(Lantz-PTT) 
W90-08134 

81.  Fisheries  Engineering 

SOME  OBSERVATIONS  ON  SEASONAL  VARI- 
ATION OF  RADIO-CESIUM  CONTAMINA- 
TION IN  TROUT  (SALMO  TRUTTA  L.)  AND 
ARCTIC  CHAR  (SALVELINUS  ALPINUS  (L.)) 
IN  A  NORWEGIAN  LAKE  AFTER  THE  CHER- 
NOBYL FALLOUT. 
Norges  Tekniske  Hoegskole,  Trondheim. 


For  primary  bibliographic  entry  see  Field  5B. 
W9O-07693 


IMPACT  OF  INTENSIVE  CAGE  FISH  FARM- 
ING ON  THE  PHYTOPLANKTON  AND  PERI- 
PHYTON  OF  A  SCOTTISH  FRESHWATER 
LOCH. 

Stirling  Univ.  (Scotland).  Inst,  of  Aquaculture. 
For  primary  bibliographic  entry  see  Field  5B. 
W9O-07719 


CHANGES  IN  FISH  COMMUNITIES  AND 
BIOMANIPULATION  IN  WATER  SUPPLY 
RESERVOntS. 

Vyzkumny  Ustav  Rybarsky  Vodnany  (Czechoslo- 
vakia). Reservoir  and  River  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07765 

DEVELOPMENT  OF  THE  ICHTHYOFAUNA 
OF  THE  RTMOV  RESERVOD3  AND  ITS  MAN- 
AGEMENT. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-07768 


ORIGIN,    COMPOSITION    AND    YDZLD    OF 
FISH  IN  RESERVOHtS. 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-07770 


MONITORING  FLORIDA'S  RIVERINE  FISH 
COMMUNnTES. 

Florida  Game  and  Fresh  Water  Fish  Commission, 
Holt.  Blackwater  Fisheries  Research  and  Develop- 
ment Center. 
D.  G.  Bass. 

Florida  Scientist  FLSCAQ,  Vol.  53,  No.  1,  p  1-10, 
Winter  1990.  8  fig,  13  ref.  Wallop-Breaux  Federal 
Aid  Project  F-36. 

Descriptors:  'Fish  management,  *Fish  populations, 
'Florida,  'Rivers,  Biological  studies,  Biomass, 
Monitoring,  Population  dynamics,  Species  compo- 
sition. 

Fishes  of  1 1  Florida  rivers  were  sampled  annually 
to  determine  relative  abundance,  biomass  and  spe- 
cies richness.  The  goal  of  this  program  was  to 
create  a  statewide  catalog  of  riverine  fish  resources 
and  to  provide  a  mechanism  for  detecting  long- 
term  trends  in  fish  populations  and  communities. 
Both  increases  and  declines  of  abundance  and  bio- 
mass were  observed  in  some  rivers  and  baseline 
data  for  continued  monitoring  were  established. 
Current  results  point  at  present  (Peace  River)  or 
potential  (Choctawhatchee  River)  trouble  spots 
throughout  the  state,  but  do  not  suggest  overall, 
statewide  declines  on  riverine  fish  resources.  Sev- 
eral more  years  of  survey  will  be  necessary  to 
determine  whether  current  trends  are  merely  arti- 
facts of  short-term  population  cycles  or  represent 
real  long-term  directions  in  fish  abundance,  bio- 
mass, or  species  richness.  (Sand-PTT) 
W90-07876 


POLLUTION  FROM  FISH  FARMS. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-O7928 


RELATIONSHD?  BETWEEN  FEEDING  INCI- 
DENCE AND  VERTICAL  AND  LONGITUDI- 
NAL DISTRIBUTION  OF  RAINBOW  SMELT 
LARVAE  (OSMERUS  MORDAX)  IN  A  TURBID 
WELL-MKED  ESTUARY. 
Laval  Univ.,  Quebec.  Dept.  de  Biologic 
For  primary  bibliographic  entry  see  Field  2L. 
W90-07938 


ZOOPLANKTON  COMMUNITY  CHANGES  IN 
LAKE  KTNNERET  (ISRAEL)  DURING  1969- 
1985. 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 


For  primary  bibliographic  entry  see  Field  2H. 
W90-08070 


IMPACT  OF  CYPRTNTOS  ON  ZOOPLANKTON 
AND  ALGAE  IN  TEN  DRAINABLE  PONDS. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08092 


RESTORATION  BY  BIOMANIPULATION  ES  A 
SMALL  HYPERTROPHIC  LAKE:  FTRST-YEAR 
RESULTS. 

Water  Board  of  Utrecht  (Netherlands). 

For  primary  bibliographic   entry  see  Field   5G. 

W90-08093 


RISKS  OF  TOXIC  CONTAMINANTS  TO  EX- 
PLOITED FISH  POPULATIONS:  E^IFLUENCE 
OF  LIFE  HISTORY,  DATA  UNCERTAINTY 
AND  EXPLOITATION  INTENSITY. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08243 


TOXICITY  OF  ORGANIC  SELENTUM  IN  THE 
DIET  TO  CHTNOOK  SALMON. 

National  Fisheries  Contaminant  Research  Center, 

Yankton,  SD.  Field  Research  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08246 


STRIKING  A  BALANCE  IN  THE  PACIFIC 
NORTHWEST. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Geosci- 

K.  W.  Muckleston. 

Environment  ENVTAR,  Vol.  32,  No.  1,  p  10-15/ 

32-36,  January /February  1990.  6  fig,  50  ref. 

Descriptors:  'Columbia  River,  'Dam  effects,  'Fish 
conservation,  'Fish  passages,  'Hydroelectric 
power,  'Multiobjective  planning,  'Regional  plan- 
ning, 'Resources  management,  'Snake  River, 
Dams,  Fish  populations,  Northwest  Power  Plan- 
ning Council,  Pacific  Northwest,  River  basin  de- 
velopment, Salmon,  Water  use,  Wildlife  manage- 
ment. 

In  the  Pacific  Northwest,  dams  built  to  generate 
hydroelectricity  have  cut  annual  salmon  runs  on 
the  Columbia  and  Snake  Rivers  to  15  to  25  percent 
of  their  previous  numbers.  Three  developments 
encouraged  hydropower  production  at  the  expense 
of  salmon:  the  1964  Columbia  River  Treaty,  the  30 
year  Pacific  Northwest  Coordination  Agreement, 
and  the  completion  of  the  Pacific  Northwest- 
Southwest  Intertie.  The  Northwest  Power  Plan- 
ning Council  (NPPC)  was  formed  to  plan  for  an 
adequate,  efficient,  economic,  and  reliable  power 
supply  for  the  region,  and  for  correction  of  past 
losses,  and  future  protection  of  fish  and  wildlife, 
especially  salmonids,  in  the  Columbia  River  basin. 
The  NPCC's  fish  and  wildlife  program  attends  to 
salmon  reproduction,  harvest,  habitat  improve- 
ment, designation  of  sanctuary  streams  protected 
from  future  hydroelectric  development,  and  im- 
provement of  fish  passage  on  the  mainstem  Colum- 
bia-Snake system.  NPPC's  water  budget  provides 
for  the  partial  restoration  of  freshets  that  would 
have  occurred  in  the  absence  of  upstream  storage 
dams  when  rates  of  discharge  fall  below  levels 
considered  satisfactory  for  smolt  passage  during 
the  principal  downstream  migration  period.  Spill, 
another  technique  in  the  NPPC  program  to  im- 
prove survival  rates  of  smolts,  provides  a  fish 
passage  route  away  from  the  turbines.  (MacKeen- 
PTT) 
W90-08290 


BIOLOGY  OF  BAIKAL  OMUL,  COREGONUS 
AUTUMNALIS  MIGRATORIUS,  EM  BRATSK 
RESERVOIR. 

Institute  of  Fisheries  Research  and  Management, 
Ulan-Ude  (USSR). 


7X1 


SCIENTIFIC  AND  TECHNICAL  INFORMATION— Field  10 


O.  A.  Polyakov. 

Journal  of  Ichthyology  JITHAZ,  Vol.  29,  No.  5,  p 
40-46,  1989.  6  tab,  23  ref.  Translated  from  Voprosy 
Ikhtiologii,  No.  3,  p  416-422,  1989. 

Descriptors:  *Fish  populations,  'Reservoir  fisher- 
ies, 'Reservoirs,  'Whitefish,  Bratsk  Reservoir, 
Fish  growth,  Fish  physiology,  Fish  stocking,  Lake 
Baikal,  USSR. 

The  morphology,  age,  size,  weight,  reproduction, 
and  fecundity  of  Baikal  omul,  Coregonus  autumna- 
lis  migratorius,  were  studied  in  specimens  from  the 
Bratsk  Reservoir  in  the  Soviet  Union.  A  total  of 
4045  specimens  were  collected  with  nets  and  seines 
in  the  Belaya  River,  a  tributary  of  the  Bratsk 
Reservoir,  where  the  most  abundant  spawning 
population  was  recorded.  Males  had  thicker  paired 
and  dorsal  fins,  greater  head  depths,  and  greater 
caudal  peduncle  length,  while  females  had  greater 
body  depths  and  thickness.  The  spawning  popula- 
tion consisted  of  3+  to  9+  age  fish.  Compared 
with  specimens  from  Lake  Baikal,  omul  from  the 
Bratsk  reservoir  had  higher  growth  rate,  earlier 
sexual  maturity,  and  higher  fecundity.  Morpholog- 
ical differences  in  number  of  gillrakers,  caudal 
peduncle  length,  and  postdorsal  distance  were  also 
noted  between  omul  from  the  Bratsk  Reservoir 
and  the  parent  stock  from  Lake  Baikal.  The  author 
concludes  that  Bratsk  omul  may  be  used  for  stock- 
ing other  bodies  of  water,  especially  new  reser- 
voirs. (MacKeen-PTT) 
W90-08291 


AMUR  BREAM,  PARABRAMIS  PEKINESIS, 
IN  THE  AMU  DARYA  LOWLAND  WATER 
BODIES. 

Karakalpakskii   Kompleksnyi   Nauchno-Issledova- 
telskii  Inst.,  Nukus  (USSR). 
I.  M.  Zholdasova,  L.  N.  Guseva,  and  E.  Adenbag. 
Journal  of  Ichthyology  JITHAZ,  Vol.  29,  No.  5,  p 
71-78,  1989.  6  fig,  1  tab,  19  ref.  Translated  from 
Voprosy  Ikhtiologii,  No.  3,  p  475-482,  1989. 

Descriptors:  'Acclimatization,  'Amu  Darya  River, 
•Fish  populations,  'Lake  fisheries,  Amur  River, 
Fish  food,  Fish  growth,  Fish  physiology,  River 
basins,  USSR. 

The  distribution  of  the  self-acclimatized  species 
Amur  bream,  Parabramis  pekinesis,  was  studied  in 
the  Amu  Darya  basin.  A  total  of  119  adult  fish 
caught  in  passive  nets  were  examined.  P.  pekinesis 
from  the  Amu  Darya  basin  did  not  differ  signifi- 
cantly from  those  from  the  natural  habitat  in  mean 


length  and  weight.  Food  of  juvenile  P.  pekinesis  in 
the  Amu  consisted  mainly  of  algae  and  rotifers; 
that  of  adult  fish  consisted  of  vascular  plants  and 
algae.  The  absolute  fecundity  of  5  to  8  year  old 
females  in  the  new  habitats  was  83.4  to  369  thou- 
sand eggs.  The  sex  ratio  approximated  one  to  one. 
In  the  Amu  Darya  basin,  the  first  maturing  females 
recorded  were  5  years  old,  and  6+  females  had  an 
average  maturity  index  of  18.23%.  Males  were 
observed  to  mature  at  2  +  .  The  authors  conclude 
that  the  lakes  of  the  Amur  Darya  lowlands  provide 
favorable  conditions  for  acclimatization  of  P.  pe- 
kinesis. (MacKeen-PTT) 
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cal  Research  Center. 
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For  primary  bibliographic  entry  see  Field  5B. 
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molyticus  in  Willapa  Bay,  Washington. 
W90-08425  5B 

Effects    of    High-Carbon    and    High-Coliform 
Feed  Waters  on  the  Performance  of  Slow  Sand 
Filters  Under  Tropical  Conditions. 
W90-08484  5F 

COLffHAGES 

Coliphages  as  Indicators  of  Human  Enteric  Vi- 
ruses in  Groundwater. 
W90-08237  5A 

COLLOIDS 

Colloid  Filtration  in  Fluidized  Beds. 
W90-08345  5D 

Colloid  Removal  in  Fluidized-Bed  Biofilm  Reac- 
tor. 
W90-08346  5D 

COLOR  REMOVAL 

Ozonation   and   Slow   Sand   Filtration   for   the 
Treatment  of  Coloured   Upland   Waters:  Pilot 
Plant  Investigations. 
W90-08479  5F 


COLORADO  RIVER 

Estimating    Irrigation    Diversions    for    Major 

Texas  Rice-Growing  Area. 

W90-08361  3F 

COLORJTMETRY 

Enumeration  of  Total  Coliforms  and  Escherichia 
coli  from  Source  Water  by  the  Defined  Sub- 
strate Technology. 
W90-07689  5A 

COLUMBIA  RIVER 

Striking  a  Balance  in  the   Pacific   Northwest. 
W90-08290  81 

COMBINED  SEWER  OVERFLOWS 

Real-time  Control  System  for  CSO  Reduction. 
W90-07954  5E 

Chicago's  Answer  to  Overflow:  Tunnel  Vision. 
W90-07955  5E 

Stormwater    Detention    for    Drainage,    Water 

Quality,  and  CSO  Management. 

W90-08138  5G 

Stochastic  System  Identification  of  Sewer-Flow 

Models. 

W90-08344  5D 

COMBINED  TREATMENT 

Operational  Experiences  with  the  Industrial  and 
Communal  Waste  Water  Treatment  System  in 
the  District  of  Linz. 
W90-08616  5D 

COMPLIANCE 

Tualatin  River:  A  Commitment  to  Water  Qual- 
ity. 
W90-07951  5G 

COMPOST 

Growth  and  Elemental  Content  of  Slash  Pine  16 
Years  after  Treatment  with  Garbage  Composted 
with  Sewage  Sludge. 
W90-07709  5E 

COMPOSTING 

City  Deals  with  Sludge  Composting  Dilemma. 
W90-07947  5E 


Odor  Source  Evaluation. 
W9O-08O37 
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COMPUTER-AIDED  DESIGN 

Decomposition    of    Large    Water-Distribution 

Systems. 

W90-08343  5F 

COMPUTER  MODELS 

Measurement  of  Hydrologic  Parameters  of  Con- 
fined Dredged  Material  at  Wilmington  Harbor, 
Delaware,  Containment  Area. 
W90-07519  5B 


Urban  Surface  Water  Management. 
W90-07551 


4A 


Evaluation  of  Factors  Affecting  Reservoir  Yield 

Estimates. 

W9O-07723  4A 

Sherlock  Holmes  Meets  Hardy-Cross,  or  Model 

Calibration  in  Austin,  Texas. 

W90-07892  5F 

Ground  Water  Modeling  in  Multilayer  Aquifers: 

Steady  Flow. 

W90-08172  2F 

Borehole  Siting  in  Crystalline  Basement  Areas 
of  Nigeria   with   a   Microprocessor-Controlled 
Resistivity  Traversing  System. 
W90-08186  7B 

OASIS:  A  Graphical  Decision  Support  System 
for  Ground-Water  Contaminant  Modeling. 
W90-08192  5B 


Automated  Calibration  and  Use  of  Stream-Qual- 
ity Simulation  Model. 
W90-08341  5B 

River  Water  Quality:  Looking  into  the  Fourth 

Dimension. 

W90-O8468  7A 

Development  of  a  Slow  Sand  Filter  Model  as  a 

Bioassay. 

W90-08482  4B 

COMPUTER  PROGRAMS 

Hydrology  and  Water  Quantity  Control. 
W90-07554  2A 

Microcomputer-Aided    Planning    at    a    Hydro 

Control  Centre. 

W90-07610  6B 

Automatic    Control    System    Installed    at    La 

Ranee. 

W90-07611  8C 

Groundwater  Discharge  Tests:  Simulation  and 

Analysis. 

W90-08153  2F 

Logs  of  Wells  and  Boreholes  Drilled  During 

Hydrogeologic  Studies  at  Lawrence  Livermore 

National  Laboratory  Site  300.  June  1,  1982- June 

30,1988. 

W90-08155  7C 

DREAM:  Analytical  Groundwater  Flow  Pro- 
grams. 
W90-08171  7B 

Ground  Water  Modeling  in  Multilayer  Aquifers: 

Steady  Flow. 

W90-08172  2F 

OASIS:  A  Graphical  Decision  Support  System 
for  Ground-Water  Contaminant  Modeling. 
W90-08192  5B 

Diagnostic   Tools  for   Small   Hydro   Develop- 
ments. 
W90-08332  8C 

COMPUTERS 

Microcomputer-Aided    Planning    at    a    Hydro 

Control  Centre. 

W90-07610  6B 

Automatic    Control    System    Installed    at    La 

Ranee. 

W90-07611  8C 

CONCRETE  CONSTRUCTION 

Concepts  for  Installation  of  the  Precast  Concrete 
Stay-in-Place  Forming  System  for  Lock  Wall 
Rehabilitation  in  an  Operational  Lock. 
W90-07510  8F 

CONDENSATION 

Heat  Exchange  at  Dropwise  Condensation  in 
Heat  Exchangers  of  Desalination  Plants. 
W90-08062  3A 

Influence  of  Spray  Density  of  Coefficient  of  Gas 
Dynamic  Resistance  for  Tube  Bundles  of  Differ- 
ent Configuration. 
W90-08063  3A 

Interaction  of  Spraying  Liquid  and  Vapour  in 
Horizontal-Tube  Film  Evaporators. 
W90-08064  3A 

CONDENSERS 

Predictive  Model  to  Find  the  Optimum  Chlorine 
Treatment  Scenario  for  Biofouling  Control. 
W90-08051  5F 

CONDUCTIVITY 

Stochastic  Approach  to  the  Problem  of  Upscal- 
ing    of    Conductivity    in    Disordered    Media: 
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Theory  and  Unconditional  Numerical  Simula- 
tions. 
W9O-07677  2F 

Electrical    Conductivity    and   Total    Dissolved 
Solids:  What  Is  Their  Precise  Relationship. 
W90-07966  3A 

CONDUITS 

Fracture  Controls  on  Conduit  Development. 
W9O-08552  2F 

CONFERENCES 

Conference  on  Climate  and  Water.  Volume  I. 
W90-08565  2A 

CONNECTICUT 

Ensuring  the  Viability  of  New,  Small  Drinking 
Water  Systems:  A  Study  of  State  Programs. 
W90-08168  5F 

CONSERVATION 

Pasture  and  Forest  Management  in  the  Mediter- 
ranean Uplands. 
W90-08536  3F 


COOLING  WATER 

Temperature  Increase  Effects  On  Zooplankton 

Structure  in  a  Cooling  Reservoir. 

W9O-0776O  5C 


CONSTRUCTION  MATERIALS 

Geotextiles  Construction  Criteria. 
W90-08133 
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CONSTRUCTION  METHODS 

Filter  Fabric  Controls  Quicksand  During  Sewer 

Construction. 

W90-07945  5D 

CONTACTORS 

Nitrification  Kinetics  and  Simultaneous  Remov- 
al of  Biomass  and  Phosphorous  in  Rotating  Bio- 
logical Contactors. 
W9O-07793  5D 

Suitability  of  Different  Biological  Sewage  Treat- 
ment Systems. 
W90-07795  5D 

CONTROL  SYSTEMS 

Real-time  Control  System  for  CSO  Reduction. 
W90-O7954  5E 

CONTROLLED  STORAGE 

Stormwater    Detention    for    Drainage,    Water 

Quality,  and  CSO  Management. 

W90-08138  5G 

CONVECTION 

Stabilization   Functions  of  Unforced   Cumulus 
Clouds:  Their  Nature  and  Components. 
W90-07578  2B 

CONVECTTVE  PRECIPITATION 

Estimation  of  Convective  Rainfall  by  Area  Inte- 
grals: 1.  The  Theoretical  and  Empirical  Basis. 
W90-07587  2B 

Estimation  of  Convective  Rainfall  by  Area  Inte- 
grals: 2.  The  Height-Area  Rainfall  Threshold 
(HART)  Method. 
W90-07588  2B 

Contrast    in    Winter    Rainwater    Composition: 
Maritime   versus  Continental   Rain   in   Eastern 
North  Carolina. 
W90-08368  5B 

CONVEYANCE  STRUCTURES 

Lining  Up  Against  Oil. 

W90-07962  8A 

Reliability-Constrained  Pipe  Network  Model. 
W9O-O8210  6B 

Optimal   Reliability-Based   Design  of  Pumping 

and  Distribution  Systems. 

W90-08212  8C 

COOLING  TOWERS 

Maintenance  of  Cooling  Towers  Following  Two 
Outbreaks  of  Legionnaires'  Disease  in  a  City. 
W9O-O8030  5B 


Reciprocal  Recycling. 
W90-07961 
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COPEPODS 

Effect  of  Chemically  Contaminated  Marine 
Sediment  on  Naupliar  Production  of  the  Marine 
Harpacticoid  Copepod,  Tigriopus  californicus. 
W90-08026  5C 

Chronic  Tributyltin  Toxicity  Experiments  with 
the  Chesapeake  Bay  Copepod,  Acartia  tonsa. 
W90-08247  5C 

COPPER 

Fluorite  in  Recent  Sediments  as  a  Trap  of  Trace 
Metal  Contaminants  in  an  Estuarine  Environ- 
ment. 
W90-07887  5B 

Influence  of  Seasonal  Growth,  Age,  and  Envi- 
ronmental Exposure  on  Copper  and  Silver  in  a 
Bivalve    Indicator,    Macoma   balthica,    in    San 
Francisco  Bay. 
W90-07939  5B 

Removal  of  Cu(II)  from  Dilute  Aqueous  Solu- 
tions by  Saccharomyces  Cerevisiae. 
W90-08384  5D 

Combined  Effects  Between  Atrazine,  Copper 
and  pH,  on  Target  and  Non  Target  Species. 
W90-08392  5C 

Attraction  of  Zebrafish,  Brachydanio  rerio,  to 
Alanine  and  its  Suppression  by  Copper. 
W90-08462  5C 

Studies  of  Contaminant  and  Water  Quality  Ef- 
fects on  Striped  Bass  Prolarvae  and  Yearlings  in 
the  Potomac  River  and  Upper  Chesapeake  Bay 
in  1988. 
W90-08465  5C 

COPPER  COMPOUNDS 

Simple  Method  for  Monitoring  Mutagenicity  of 

River  Water.  Mutagens  in  Yodo  River  System, 

Kyoto-Osaka. 

W90-08019  5  A 

CORN  BELT 

Economic  Effects  of  Precipitation  Enhancement 

in  the  Corn  Belt. 

W90-08198  3B 

CORROSION 

Pitting  Corrosion  Behaviour  of  Aluminium  in 

Water  Desalination  Plants. 

W90-07970  3A 

Corrosion  Resistant  Materials  for  Seawater  RO 

Plants. 

W9O-08046  3A 

Factors  Affecting  the  Corrosion  Behaviour  of 

CN  108  Alloy  in  Sea  Water. 

W9O-O8053  3A 

CORROSION  CONTROL 

Pitting  Corrosion  Behaviour  of  Aluminium  in 

Water  Desalination  Plants. 

W90-07970  3A 

Influence  of  Altered  Anticorrosion  Treatment 
on  the  Microflora  of  Activated  Sludge  in  Petro- 
chemical Plant  Effluent. 
W90-08229  5D 

COST  ANALYSIS 

Post-Completion  Appraisal:  A  Tool  for  Water 

Industry  Management. 

W90-07899  6B 

Engineering  of  Microalgae  Mass  Culture  for 
Treatment   of   Agricultural    Wastewater,    with 


Special  Emphasis  on  Selenium  Removal  from 

Drainage  Waters. 

W90-08151  5D 

Handbook:     Estimating     Sludge     Management 

Costs. 

W90-08176  5D 

COST-BENEFIT  ANALYSIS 

Reliability-Constrained  Pipe  Network  Model. 
W90-08210  6B 

COSTA  RICA 

Water  Resources  Development  in  Costa  Rica 

1970-2000. 

W90-08269  6D 

CRABS 

Numerical  Simulations  of  Blue  Crab  Larval  Dis- 
persal and  Recruitment. 
W90-08264  2L 

Levels  of  Pb,  Cr  and  Cd  in  Callinectes  sapidus 
and  C.  similis  and  Their  Relation  to  the  Concen- 
tration of  These  Metals  in  Water  and  in  Sedi- 
ment (Niveles  de  Pb,  Cr  y  Cd  en  Callinectes 
sapidus  y  C.  similis  y  su  Relacion  con  la  Concen- 
tracion  de  Estos  en  el  Agua  y  en  el  Sedimento). 
W90-08281  5B 

CROP  PRODUCTION 

Effects  of  Different  Amounts  of  Water  on  the 
Tomato  Crop  (Lycopersicon  esculentum  Mill.): 
II.  Evapotranspiration-Growth-Nutrition  Rela- 
tionships, (Effectos  de  Diferentes  Alturas  de 
Agua  Sobre  el  Cultivo  del  Tomate  (Lycopersi- 
con esculentum  Mill.)  II.  Relacion  Evapotran- 
spiracion-Crecimiento-Nutricion). 
W90-07661  3F 

CROP  YIELD 

Optimal  Control  Method  for  Real-Time  Irriga- 
tion Scheduling. 
W90-07674  3F 

CROPLAND 

Field  Conditions  at  the  Maricopa  Agricultural 

Center,  Pinal  County,  Arizona,  September  28, 

1989. 

W90-07848  3F 


CROSS-SECTIONS 

Observations  of  Outflowing  Jets. 
W90-07836 
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CRUSTACEANS 

Zooplankton  Population  Dynamics  in  the  San- 
yati  Basin,  Lake  Kariba,  Zimbabwe. 
W90-07756  2H 

Utilization  of  Floating  Mangrove  Leaves  as  a 
Transport  Mechanism  of  Estuarine  Organisms, 
with  Emphasis  on  Decapod  Crustacea. 
W90-07940  2L 

Qualitative   and   Quantitative   Relationships   of 
Amphipoda  (Crustacea)  Living  on  Macrophytes 
in  Lake  Balaton  (Hungary). 
W90-08091  2H 

Comparative  Accumulation  of  Cobalt  by  Three 

Crustaceans:  A  Decapod,  an  Amphipod,  and  a 

Barnacle. 

W90-08286  5B 

CRYSTAL  RIVER 

Effects  of  River  Discharge  and  High-Tide  Stage 
on   Salinity   Intrusion   in   the   Weeki   Wachee, 
Crystal,    and    Withlacoochee    River    Estuaries, 
Southwest  Florida. 
W90-07842  2L 

CUBA 

Saprobic  Classification  of  a  Highly-Contaminat- 
ed Cuban  Estuary  (Classificacion  Saprobiotica 
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de  un  Estuario  Cubano  Altamente  Contamin- 

ado). 

W90-08282  5C 

CULTURE  MEDIA 

Unreliability   of  KF  Agar   to   Recover   Fecal 
Streptococcus  from  Tropical  Marine  Waters. 
W9O-07623  5A 

CULTURING  TECHNIQUES 

Rapid  Detection  of  Chlorine-Induced  Bacterial 
Injury   by   the   Direct   Viable   Count   Method 
Using  Image  Analysis. 
W9O-O7690  5A 


Algal  Culture  Systems. 
W90-08149 


5D 


Nutrient  Availability  and  the  Algal  Growth  Po- 
tential (AGP)  in  a  Small  Microcosm. 
W90-08398  7B 

CULVERTS 

Special     Flood     Hazard     Evaluation     Report: 
Donner  Creek,  City  of  North  Tonawanda,  Niag- 
ara County,  New  York. 
W90-08559  2E 

CYANAZENE 

Runoff  of  Sulfometuron-Methyl  and  Cyanazine 
from  Small  Plots:  Effects  of  Formulation  and 
Grass  Cover. 
W90-07705  5G 

CYANOPHYTA 

Diel  Nitrogen  Fixation  by  Cyanobacterial  Sur- 
face Bloom  in  Sanctuary  Lake,  Pennsylvania. 
W90-07691  2H 

Toxic    Cyanobacteria    (Blue-Green    Algae)    in 

Finnish  Fresh  and  Coastal  Waters. 

W90-07721  5C 

Influence  of  Light  on  the  Primary  Production  of 

Two  Planktic  Blue-Green  Algae. 

W90-07754  2H 

Stabilization  of  Growth  During  Combined  Ni- 
trogen Starvation  of  the  Planktic  Blue-Green 
Alga  Anabaena  solitaria  by  Dinitrogen  Fixation. 
W90-07755  7B 

CYCLING  NUTRIENTS 

Nutrient  Cycling  in  Forests  of  Walker  Branch 
Watershed,   Tennessee:   Roles   of  Uptake   and 
Leaching  in  Causing  Soil  Changes. 
W90-07702  2G 

Influence  of  Woody  Debris  on  Nutrient  Reten- 
tion in  Catastrophically  Disturbed  Streams. 
W90-07718  2H 

Effect  of  Zooplankton  on  Phosphorus  Cycling 

in  Man-Made  Lake  Zegrizynskie. 

W9(M)7759  2H 

Bacterioplankton  and  Organic  Carbon  Dynam- 
ics in  the  Lower  Mesohaline  Chesapeake  Bay. 
W90-07867  2L 

Effects  of  Nutrient  and  Litter  Manipulations  on 

the  Narrow-Leaved  Cattail,  Typha  angustifolia 

L. 

W90-07873  2L 

Organic  Matter  Degradation  and  Nutrient  Re- 
generation in  Australian  Freshwaters:  II.  Spatial 
and  Temporal  Variation,  and  Relation  with  En- 
vironmental Conditions. 
W90-07956  2E 

Interactions  Between  Sediment  and  Water  in  a 

Shallow  and  Hypertrophic  Lake:  A  Study  on 

Phytoplankton    Collapses    in    Lake    Sobygard, 

Denmark. 

W9O-O8O80  2H 


Biogeochemical  Cycling  of  Organic  Matter  in 
Acidic  Environments:  Are  Microbial  Degrada- 
tive  Processes  Adapted  to  Low  pH. 
W90-08417  5C 

Relative  Importance  of  Phosphorus  Supply  to 

Phytoplankton  Production:  Fish  Excretion 
versus  External  Loading. 

W90-08436  2H 

CYCLONES 

Mesoscale  Precipitation  Patterns  in  Extratropi- 
cal  Cyclones  and  Implications  for  Cyclone  De- 
velopment. 
W90-07573  2B 

CYCLONIC  PRECIPITATION 

Mesoscale  Precipitation  Patterns  in  Extratropi- 
cal  Cyclones  and  Implications  for  Cyclone  De- 
velopment. 
W90-07573  2B 

Numerical  Simulation  of  the  August  1986  Heavy 

Rainfall  Event  in  the  Sydney  Area. 

W90-07580  2B 

Short-term    Precipitation    Patterns    in    Central 
Honshu,  Japan:  Classification  with  the  Fuzzy  C- 
means  Method. 
W90-08365  2B 

Isotopic  Composition  of  Precipitation  from  Two 

Extratropical  Cyclones. 

W90-08369  2B 

CYCLOTELLA 

Morphometry  Analysis  of  Phosphate  and  Chro- 
mium Interactions  in  Cyclotella  meneghiniana. 
W90-08287  5C 

CYPRUS 

Small  Sewage  Treatment  Plants  and  Wastewater 

Reuse  in  Cyprus. 

W90-07772  5D 

CZECHOSLOVAKIA 

Dissolved  Amino  Sugars  in  the  Rimov  Reser- 
voir (Czechoslovakia). 
W90-07736  2H 

Ionic  Composition  of  Reservoir  Water  in  Bohe- 
mia: Long-Term  Trends  and  Relationships. 
W90-07739  1A 

Study  of  the  Metal  Content  iln  the  Waters  of  the 
Protected  Region  of  the  Juzera  Mountains. 
W90-07741  5C 


Sedimentation  in  the  Rimov  Reservoir. 
W90-07743 
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Phytoplankton  of  Reservoirs  in  Relation  to  the 

Trophic  Potential  of  Inflow  Water. 

W90-07746  2E 

Seasonal  Changes  of  Phytoplankton  Develop- 
ment near  the  Dam  of  the  Zelivka-Reservoir 
(Czechoslovakia). 
W90-07749  2H 

Seasonal    Development    of    Phytoplankton    in 
Slapy  Reservoir  with  Special  Attention  to  the 
Spring  Algal  Phase. 
W90-07750  2H 

Changes  of  Phytoplankton  Assemblage  During 
the  Spring  Period  in  the  Moderately  Eutrophic 
Rimov  Reservoir  (Czeckoslovakia). 
W90-07751  2H 

Growth  Rates  of  Phytoplankton  Populations  in 
Rimov  Reservoir  (Czechoslovakia)  During  the 
Spring  Clear- Water  Phase. 
W90-07752  2H 

Changes  in  Fish  Communities  and  Biomanipula- 

tion  in  Water  Supply  Reservoirs. 

W90-07765  2H 


Seasonal  Changes  of  Zooplankton  and  Phyto- 
plankton and  Their  Mutual  Relations  in  Some 
Czechoslovak  Reservoirs. 
W90-07766  2H 

Zooplankton  Structure  and  Fish  Population  De- 
velopment in  the  Rimov  Reservoir,  Czechoslo- 
vakia. 
W90-07767  2H 

Development  of  the  Ichthyofauna  of  the  Rimov 

Reservoir  and  Its  Management. 

W90-07768  2H 

Main  Factors  Affecting  Spring  Development  of 

Herbivorous  Cladocera  in  the  Rimov  Reservoir 

(Czechoslovakia). 

W90-07769  2H 

DALTON  LAKE 

Water  Supply  and  Use,  Dalton  Lake,  Georgia. 
W90-08561  6D 

DAM  DESIGN 

Optimal    Hydropower    System    Configuration 

Based  on  Operational  Analysis. 

W90-08277  8A 

DAM  EFFECTS 

Fate  of  Zooplankton  in  a  River  after  Leaving  a 

Dam  Reservoir. 

W90-07764  2H 

Striking  a  Balance  in  the  Pacific  Northwest. 
W9O-O8290  81 

Aeration  at  Ohio  River  Basin  Navigation  Dams. 
W90-08349  8B 

Effects  of  Ambient  Lake  Mohave  Temperatures 
on   Development,    Oxygen   Consumption,    and 
Hatching  Success  of  the  Razorback  Sucker. 
W90-08457  2H 

Impact    of    Further     Impoundments    on    the 
Oxygen    Balance    and    Water   Quality    of   the 
Danube  in  Germany. 
W90-08614  6G 

Downstream  Effects  of  Intermittent  Power  Gen- 
eration. 
W90-08622  6G 

Radioactivity  of  Sediments  in  Danube  Reser- 
voirs in  Austria  Before  and  After  the  Chernobyl 
Accident. 
W90-08633  5B 

DAM  FAILURE 

Integrated    Seismic    Risk    Analysis    for    Earth 

Dams. 

W90-07513  8E 

DAM  FOUNDATIONS 

Rock  Mass  Characterization  for  Dam  Founda- 
tions. 
W90-07595  8E 

DAM  SAFETY 

Hydrology  of  the  Castle  Lake  Blockage,  Mount 

St.  Helens,  Washington. 

W90-07859  8D 

DAMS 

Solution  of  the  Dam-Reservoir  Interaction  Prob- 
lem Using  a  Combination  of  FEM,  BEM  with 
Particular  Integrals,  Model  Analysis  and  Sub- 
structuring. 
W90-07557  8A 

DANUBE  RIVER 

Phytoplankton    and    Zooplankton    (Cladocera, 
Copepoda)  Relationship   in  the  Eutrophicated 
River  Danube  (Danubialia  Hungarica,  CXI). 
W90-08082  5C 
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Water  Resources  of  the  Danube  River  Basin; 

Sources  of  Pollution  and  Control  and  Protection 

Measures. 

W90-08605  5B 

Changes   in   the   Composition   of  the   Danube 
River  Basin  Biocenosis  Resulting  from  Anthro- 
pogenic Influences. 
W9O-08606  5C 

Estimation  of  the  Readily  Oxidizable  Organic 
Matter  Reserve  and  Its  Effect  on  the  Intensity  of 
Organic  Matter  Destruction  by  Bacteria  in  the 
Danube  River. 
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Optimal    Hydropower    System    Configuration 

Based  on  Operational  Analysis. 

W90-08277  8A 

Irrigation  Planning  by  Multilevel  Optimization. 
W90-08363  3F 

ASPINWALL  AND  CO.,  SHREWSBURY 
(ENGLAND). 

On-Site  Treatment  of  Leachates  from  Landfilled 

Wastes. 

W90-07936  5D 

ATELIERS  DE  CONSTRUCTIONS 
ELECTRIQUES  DE  CHARLEROI  (BELGIUM). 

Assessing  the  Condition  of  Stator  Insulation. 
W90-07609  8C 

ATMOSPHERIC  ENVIRONMENT  SERVICE, 
DOWNSVIEW  (ONTARIO). 

Structure  of  a  Winter  Storm  Producing  Heavy 

Precipitation  over  Nova  Scotia. 

W90-08367  2B 

ATMOSPHERIC  ENVIRONMENT  SERVICE, 
DOWNSVIEW  (ONTARIO). 
METEOROLOGICAL  SERVICES  RESEARCH 
BRANCH. 

Tuned  Perfect  Prognosis  Forecasts  of  Mesoscale 

Snowfall  for  Southern  Ontario. 

W90-07585  2C 

ATOMIC  ENERGY  OF  CANADA  LTD., 
PINAWA  (MANITOBA).  WHITESHELL 
NUCLEAR  RESEARCH  ESTABLISHMENT. 

Roughness  Effects  on  Flow  and  Shear  Stress 
Near  Outside  Bank  of  Curved  Channel. 
W90-08257  8B 
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B.A.R.  ENVIRONMENTAL,  GUELPH 
(ONTARIO). 

Whole-Lake  and  Nearshore  Water  Chemistry  in 
Bowland   Lake,    Before   and   After   Treatment 
with  CaC03. 
W90-08439  5G 

Response  of  Phytoplankton  in  Acidic  Lakes  in 
Ontario  to  Whole-Lake  Neutralization. 
W90-08440  5G 

BAGHDAD  UNTV.  (IRAQ).  COLL.  OF 
ENGINEERING. 

Land-Grading  Design  by  Using  Nonlinear  Pro- 
gramming. 
W90-08359  3F 

BAHAUDDIN  ZAKARIYA  UNTV.,  MULTAN 
(PAKISTAN).  INST.  OF  PURE  AND  APPLIED 
BIOLOGY. 

Response  of  Four  Brassica  Species  to  Drought 

Stress. 

W90-08460  21 

BALATONI  LIMNOLOGIAI  KUTATO 
INTEZETE,  TIHANY  (HUNGARY). 

Trophic   Relationships   Between   Primary   Pro- 
ducers and  Fish  Yields  in  Lake  Balaton. 
W90-08086  2H 

Qualitative   and   Quantitative   Relationships  of 
Amphipoda  (Crustacea)  Living  on  Macrophytes 
in  Lake  Balaton  (Hungary). 
W90-08091  2H 

Enclosures  Study  of  Trophic  Level  Interactions 
in  the  Mesotrophic  Part  of  Lake  Balaton. 
W90-08095  2H 

BATTELLE  PACIFIC  NORTHWEST  LABS., 
RICHLAND,  WA. 

Well  Installation  and  Ground-Water  Sampling 

Plan  for  1100  Area  Environmental  Monitoring 

Wells. 

W90-07552  7A 

Need  to  Update  Ground  Water  Pollution  Con- 
trol Strategies«A  Technical  Basis  and  Historical 
Perspective. 
W90-08560  5G 

Hydrochemical  Monitoring  and  Hydrogeologic 
Characterization:  Conflict  and  Resolution. 
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BIOLOGY. 

Nutrient  Availability  and  the  Algal  Growth  Po- 
tential (AGP)  in  a  Small  Microcosm. 
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Microstraining. 

W90-08499  5D 
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Simulation  of  Chemical  Transport  in  Unsaturat- 
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W90-08340  5B 

BEDFORD  INST.  OF  OCEANOGRAPHY, 
DARTMOUTH  (NOVA  SCOTIA).  ATLANTIC 
GEOSCIENCE  CENTRE. 

Submarine  Sedimentation  on  a  Developing  Hol- 
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W90-08380  2J 

BEN-GURION  UNrV.  OF  THE  NEGEV,  SDE 
BOKER  (ISRAEL).  JACOB  BLAUSTEIN  INST. 
FOR  DESERT  RESEARCH. 

Modification  of  Small  Activated  Sludge  Plants 
to  Recycled  Systems  for  Nitrogen  Removal  and 
Control  of  Settling  Properties. 
W90-07786  5D 

BENDIGO  WATER  BOARD  (AUSTRALIA). 

Survey   of  Filamentous   Bacterial    Populations 
from  Foaming  Activated  Sludge  Plants  in  East- 
ern States  of  Australia. 
W90-08393  5D 

BERGEN  UNIV.  (NORWAY).  BOTANICAL 
INST. 

Diatoms  and  pH  Reconstruction. 

W90-08102  2H 

Palaeolimnology    and    Lake    Acidification:    A 

Summary. 

W90-08125  2H 

BERGEN  UNIV.  (NORWAY).  DEPT.  OF 
MICROBIOLOGY  AND  PLANT 
PHYSIOLOGY. 

Enumeration  and  Biomass  Estimation  of  Plank- 
tonic    Bacteria   and    Viruses   by   Transmission 
Electron  Microscopy. 
W90-07688  7B 

BERGEN  UNTV.  (NORWAY).  ZOOLOGICAL 
MUSEUM. 

Influence  of  Lime  and  Biological  Activity  on 
Sediment  pH,  Redox  and  Phosphorous  Dynam- 
ics. 
W90-08312  5G 

BERGER/ABAM  ENGINEERS,  INC., 
AUBURN,  WA. 

Concepts  for  Installation  of  the  Precast  Concrete 
Stay-in-Place  Forming  System  for  Lock  Wall 
Rehabilitation  in  an  Operational  Lock. 
W90-07510  8F 

BIOLOGICAL  INST.,  DUBROVNIK 
(YUGOSLAVIA). 

New  Type  of  Zooplankton  Sampler. 
W90-08011  7B 

BIOLOGICAL  STATION,  LUNZ  AM  SEE 
(AUSTRIA). 

Downstream  Effects  of  Intermittent  Power  Gen- 
eration. 
W90-08622  6G 

BIOSPHERICS,  INC.,  BELTSVILLE,  MD. 

Ground  Water  Monitoring  Study  for  Pesticides 
and  Nitrates  Associated  with  Golf  Courses  on 
Cape  Cod. 
W90-07607  5B 

BIRMINGHAM  UNIV.  (ENGLAND).  DEPT.  OF 
CTVIL  ENGINEERING. 

Some   Observations   on    Nested    Modelling   of 
Flow  and  Solute  Transport  in  Rectangular  Har- 
bors. 
W90-07901  5B 

Comparison  of  Two  Partially  Activated  Carbon 
Fabrics  for  the  Removal  of  Chlorine  and  Other 
Impurities  from  Water. 
W90-08391  5F 


BIRMINGHAM  UNIV.  (ENGLAND).  SCHOOL 
OF  EARTH  SCIENCES. 

Organic  Contamination  of  the  Birmingham  Aq- 
uifer, U.K. 
W90-07992  5B 

BORDEAUX-1  UNIV.,  TALENCE  (FRANCE). 
LAB.  D'ECOLOGIE  FONDAMENTALE  ET 
D'ECOTOXICOLOGIE. 

Fundamental  Concepts  in  Aquatic  Ecotoxico- 

logy. 

W90-07525  5C 

Trophic  Chains  and  Experimental  Ecosystems: 
Study  of  Bioaccumulation  and  Transfer  Process- 
es. 
W90-07538  5B 

Fish   as   'Biological    Model'    for   Experimental 

Studies  in  Ecotoxicology. 

W90-07541  5C 

BRISTOL  UNIV.  (ENGLAND).  DEPT.  OF 
BOTANY. 

Diatom      Communities-Their      Response      to 

Changes  in  Acidity. 

W90-08099  5C 

BRITISH  COLUMBIA  HYDRO  AND  POWER 
AUTHORITY,  VANCOUVER.  SYSTEM 
OPERATIONS  AND  MAINTENANCE  DIV. 

Incorporating  Daily  Flood  Control  Objectives 
Into  a  Monthly  Stochastic  Dynamic  Programing 
Model  for  a  Hydroelectric  Complex. 
W90-07634  7C 

BRITISH  COLUMBIA  UNIV.,  VANCOUVER. 

Method  for  Modeling  Water  Table  at  Debris 

Avalanche  Headscarps. 

W90-07978  2J 

BRITISH  COLUMBIA  UNIV.,  VANCOUVER. 
DEPT.  OF  CIVIL  ENGINEERING. 

Analysis   of  Spiral   Vortex   and   Vertical   Slot 

Vortex  Drop  Shafts. 

W90-07827  8B 

BRITISH  COLUMBIA  UNIV.,  VANCOUVER. 
INST.  OF  ANIMAL  RESOURCE  ECOLOGY. 

Comparative  Population  Dynamics  of  Daphnia 
rosea  and  Holopedium  gibberum  in  Four  Oligo- 
trophic  Lakes. 
W90-08438  2H 

BRITISH  COLUMBIA  UNIV.,  VANCOUVER. 
WESTWATER  RESEARCH  CENTRE. 

Impacts  of  Log  Storage  Upon  Epilimnetic  Dis- 
solved Oxygen  and  Juvenile  Sockeye  Salmon  in 
Babine  Lake,  British  Columbia. 
W90-07916  5C 

BRITISH  GEOLOGICAL  SURVEY, 
WALLINGFORD  (ENGLAND). 

Indirect  Detection  of  Subsurface  Outflow  from  a 

Rift  Valley  Lake. 

W90-07991  2H 

BROCK  UNTV.,  ST.  CATHARINES 
(ONTARIO).  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

Effects  of  Lake  Acidification  on  Microbial  Pop- 
ulations and  Processes. 
W90-08416  5C 

Diatom  Stratigraphy  in  Acid-Stressed  Lakes  in 
the  Netherlands,  Canada,  and  China. 
W90-08422  5C 

BROWN  AND  CALDWELL,  PLEASANT  HILL, 
CA. 

Logs  of  Wells  and  Boreholes  Drilled  During 

Hydrogeologic  Studies  at  Lawrence  Livermore 

National  Laboratory  Site  300.  June  1,  1982- June 

30,1988. 
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BROWNE  (F.X.)  ASSOCIATES,  INC., 
LANSDALE,  PA. 

Columbia  Lakes  Diagnostic-Feasibility  Study. 
W90-07565  5G 


Stormwater  Management. 
W90-08183 
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BUDAPEST!  MUESZAKI  EGYETEM 
(HUNGARY).  DEPT.  OF  WATER  SUPPLY 
MANAGEMENT. 

Characterization   of  Hydrometeorological   Ele- 
ments. 
W90-08577  2A 

BUENOS  AIRES  UNIV.  (ARGENTINA).  DEPT. 
CIENCIAS  BIOLOGICAS. 

Classification  of  20  Andean-Patagonian  (Argen- 
tina) Bodies  of  Water  Based  on  Summer  Phyto- 
plankton  Structure  (Clasificacion  de  20  Cuerpos 
de  Agua  Andino-Patagonicos  (Argentina)  en 
Base  a  la  Estructura  del  Fitoplancton  Estival). 
W90-08265  2H 

BUENOS  AIRES  UNIV.  (ARGENTINA). 
PLAINS  HYDROLOGY  INST. 

Rate-Limiting  Steps  in  the  Dissolution  of  Fluo- 

rite. 

W90-07728  5B 

BULGARIAN  ACADEMY  OF  SCIENCES, 
SOFIA.  INST.  OF  ZOOLOGY. 

Water  Biological  Sufficiency  and  Quality  of  the 
Bulgarian  Danube  Stretch  (845-375  River  Km). 
W90-08618  5  A 

BULGARIAN  ACADEMY  OF  SCIENCES, 
SOFIA.  INST.  PO  FIZIOLOGIYA  NA 
RASTENIYATA. 

Nitrous  Acid-Initiated  Oxidative  Stress  in  Some 

Green  Algae. 

W90-08293  5D 

BUNDESANSTALT  FUER 
GEWAESSERKUNDE,  KOBLENZ  (GERMANY, 
F.R.). 

Effects  of  Climate  Variability  and  Change  on 

Fresh  Water  Bodies. 

W90-08593  2A 

Impact    of    Further    Impoundments    on    the 
Oxygen    Balance    and    Water    Quality    of   the 
Danube  in  Germany. 
W90-08614  6G 

BUNDESFORSCHUNGSANSTALT  FUER 
FISCHEREI,  HAMBURG  (GERMANY,  F.R.). 
INST.  FUER  KUESTEN-  UND 
BINNENFISCHEREI. 

Fish  in  the  Polluted  North  Sea. 

W90-08456  5C 

BUNDESVERSUCHS-  UND 
FORSCHUNGSANSTALT  ARSENAL,  VIENNA 
(AUSTRIA).  GEOTECHNICAL  INST. 

Danube  Field  Excursion  1988:  Tritium  Content 
of  River  Water;  Radioactivity  of  Danube  Sedi- 
ments. 
W90-08632  5B 

Radioactivity  of  Sediments  in  Danube  Reser- 
voirs in  Austria  Before  and  After  the  Chernobyl 
Accident. 
W90-08633  5B 

BUREAU  DE  RECHERCHES  GEOLOGIQUES 
ET  MINIERES,  ORLEANS  (FRANCE).  WATER 
RESOURCES  DEPT. 

Adsorption   of  Trace   Inorganic   and   Organic 
Contaminants  by  Solid  Particulate  Matter. 
W90-07528  5B 
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Geochemistry    and    Bioavailability    of    Trace 

Metals  in  Sediments. 

W90-07529  5B 

BUREAU  OF  METEOROLOGY,  MELBOURNE 
(AUSTRALIA).  RESEARCH  CENTRE. 

Numerical  Simulation  of  the  August  1986  Heavy 

Rainfall  Event  in  the  Sydney  Area. 

W9(M)7580  2B 

BUREAU  OF  MINERAL  RESOURCES, 
GEOLOGY  AND  GEOPHYSICS,  CANBERRA 
(AUSTRALIA). 

Rock  Mass  Characterization  for  Dam  Founda- 
tions. 
W90-07595  8E 

Hydrochemical  Processes  in  Groundwater-Dis- 

charge  Playas,  Central  Australia. 

W90-08328  2K 

BUREAU  OF  RECLAMATION,  DENVER,  CO. 
DD7.  OF  RESEARCH  AND  LAB.  SERVICES. 

Programme  Al  Ghait-Morocco  Winter  Snow- 
pack    Augmentation    Project:    A    Cooperative 
Project  Between  the  Kingdom  of  Morocco  and 
the  United  States. 
W90-08165  3B 

CAIRO  UNTV.,  GIZA  (EGYPT).  DEFT.  OF 
OtRIGATION  AND  HYDRAULICS. 

Geomorphologic  Rainfall-Runoff  Model:  Incor- 
porating Philip's  Infiltration  Expression. 
W90-08279  2B 

Case    Study    Evaluation    of    Geomorphologic 
Rainfall-Runoff  Model,  Incorporating  Linear  In- 
filtration Expression. 
W9O-08329  2A 

CALDTORNIA  STATE  DEPT.  OF  WATER 
RESOURCES,  SACRAMENTO. 

Subsurface  Agricultural  Drainage  in  California's 

San  Joaquin  Valley. 

W90-08142  5B 

CALDTORNIA  STATE  DEPT.  OF  WATER 
RESOURCES,  SACRAMENTO.  FINANCIAL 
ASSISTANCE  AND  ENVIRONMENTAL 
REVIEW  BRANCH. 

Overcoming  Federal  Water  Policies. 
W90-08289  6E 

CALDTORNIA  UNIV.,  BERKELEY.  DEPT.  OF 
CTVTL  ENGINEERING. 

Stochastic  Modeling  of  Macrodispersion  in  Het- 
erogeneous Porous  Media. 
W90-07645  5B 

Scheduling  Maintenance  Dredging  on  a  Single 

Reach  with  Uncertainty* 

W90-07734  2J 

Role  of  Microalgae  in  Removal  of  Selenate  from 

Subsurface  Tile  Drainage. 

W9O-O8150  5D 

Physically  Based  Flood  Features  and  Frequen- 
cies. 
W90-08253  2E 

CALIFORNIA  UNTV.,  BERKELEY.  DEPT.  OF 
PLANT  AND  SOIL  BIOLOGY. 

Impact  of  Uncertainty  in   Soil,  Climatic,  and 

Chemical  Information  in  a  Pesticide  Leaching 

Assessment. 

W90-08205  5B 

CALIFORNIA  UNIV.,  BERKELEY.  DEPT.  OF 
SOCLVL  ADMINISTRATIVE  HEALTH 
SERVICES. 

Critical  Review  of  Methods  Used  for  the  Senso- 
ry Evaluation  of  Water  Quality. 
W90-07963  5A 


CALIFORNIA  UNTV.,  BERKELEY. 
LAWRENCE  BERKELEY  LAB. 

Determination  of  Fracture  Inflow   Parameters 

With  a  Borehole  Fluid  Conductivity  Logging 

Method. 

W90-07667  2F 

CALIFORNIA  UNTV.,  DAVIS.  DEPT.  OF 
LAND,  AIR  AND  WATER  RESOURCES. 

Determining  Optimum  Spillway  Capacity  Based 

on  Estimated  Flood  Distribution. 

W90-07613  8  A 

CALDTORNIA  UNTV.,  LOS  ANGELES.  DEPT. 
OF  CTVIL  ENGINEERING. 

Optimal  Pumping  Test  Design  for  Parameter 
Estimation  and  Prediction  in  Groundwater  Hy- 
drology. 
W90-07685  7A 

CALIFORNIA  UNTV.,  RTVERSIDE.  DEPT.  OF 
SOIL  AND  ENVIRONMENTAL  SCIENCES. 

Evaluation  of  Volatilization  by  Organic  Chemi- 
cals Residing  Below  the  Soil  Surface. 
W90-07635  5B 

Assessment  of  Irrigation  Technology  Perform- 
ance in  the  Southern  San  Joaquin  Valley  of 
California. 
W90-07637  3F 

Chemical  Effects  of  Saline  Irrigation  Water  on  a 
San  Joaquin  Valley  Soil:  I.  Column  Studies. 
W90-07698  3C 

Chemical  Effects  of  Saline  Irrigation  Water  on  a 
San  Joaquin  Valley  Soil:  II.  Field  Samples. 
W90-07699  3C 

Uranium,  Vanadium,  and  Molybdenum  in  Saline 

Waters  of  California. 

W90-07703  2K 

Volatilization   of  Selenium    from    Agricultural 

Evaporation  Pond  Water. 

W90-07706  5B 

CALIFORNIA  UNTV.,  SANTA  BARBARA. 
DEPT.  OF  GEOGRAPHY. 

Topographic   Distribution   of  Clear-Sky   Radi- 
ation Over  the  Konza  Prairie,  Kansas. 
W90-07676  2B 

CAMBRIDGE  UNTV.  (ENGLAND).  FACULTY 
OF  SOCIAL  AND  POLITICAL  SCIENCE. 

Cleaning  the  River  Ganga:  Rhetoric  and  Reali- 
ty- 
W90-08449  5G 


CAMP,  DRESSER  AND  MCKEE,  INC., 
CLEARWATER,  FL. 

Landfills  -  A  Thing  of  the  Past. 

W90-07878  5G 

Reciprocal  Recycling. 

W90-07961  3C 


CANADIAN  WILDLIFE  SERVICE,  HALIFAX 
(NOVA  SCOTIA). 

Trophic  Response  to  Phosphorus  in  Acidic  and 
Non-Acidic  Lakes  in  Nova  Scotia,  Canada. 
W90-08076  2H 

CANTERBURY  AGRICULTURE  AND 
SCIENCE  CENTRE  (NEW  ZEALAND). 

Stability  of  Soil  Aggregates  in  Relation  to  Or- 
ganic Constituents  and  Soil  Water  Content. 
W90-07996  2G 

CAPE  TOWN  UNIV.  (SOUTH  AFRICA).  DEPT. 
OF  CTVIL  ENGINEERING. 

Biological  Excess  Phosphorus  Removal:  Steady 

State  Process  Design. 

W9O-O8230  5D 


CEA  CENTRE  D'ETUDES  NUCLEAIRES  DE 
CADARACHE,  SAINT-PAUL-LES-DURANCE 
(FRANCE).  DEPT.  DE  BIOLOGIE. 

Lysimeter  Study  of  the  Effects  of  a  Ryegrass 
Catch  Crop,  During  a  Winter  Wheat/Maize  Ro- 
tation, on  Nitrate  Leaching  and  on  the  Follow- 
ing Crop. 
W90-07995  5G 

CENTER  FOR  ENERGY  AND 
ENVIRONMENT  RESEARCH,  MAYAGUEZ, 
PR. 

Epiphyte  Community  of  Mangrove  Roots  in  a 
Tropical  Estuary:  Distribution  and  Biomass. 
W90-07871  2L 

CENTER  OF  MARINE  BIOTECHNOLOGY, 
BALTIMORE,  MD. 

Direct  Detection  of  Salmonella  spp.  in  Estuaries 

by  Using  a  DNA  Probe. 

W90-08427  5A 

CENTRE  DE  RECHERCHES  EN  PHYSIQUE 
DE  L'ENVDRONNEMENT,  ISSY-LES- 
MOULINEAUX  (FRANCE). 

Hydrological  Modeling  of  Hapex  Region  Using 

Satellite  Observations. 

W90-08585  2A 

CENTRE  DE  RECHERCHES 
OCEANOGRAPHIQUES  DE  DAKAR- 
THIAROYE  (SENEGAL). 

Rainfall  and  Salinity  of  a  Sahelian  Estuary  Be- 
tween 1927  and  1987. 
W90-07993  2L 

CENTRE  DES  SCD2NCES  DE 
L'ENVDTJONMENT,  METZ  (FRANCE). 

Combined  Effects  Between  Atrazine,  Coppei 
and  pH,  on  Target  and  Non  Target  Species 
W90-08392  5C 

CENTRE  DES  SCIENCES  DE 
L'ENVTRONMENT,  METZ  (FRANCE).  DEPT. 
OF  MICROBIOLOGY. 

Ecotoxicity  Testing  Using  Aquatic  Bacteria. 
W90-07543  5C 

CENTRE  NATIONAL  DE  LA  RECHERCHE 
SCIENTTFIQUE,  MOULIS  (FRANCE).  LAB. 
SOUTERRATN. 

Conical  Karst:  Its  Origin  from  the  Example  o 
the  South  China  Karst  (Le  Karst  Conique:  S 
Genese  a  Partir  de  l'Exemple  du  Karst  du  Sui 
de  la  Chine). 
W9O-07567  21 

CENTRE  NATIONAL  DE  LA  RECHERCHE 
SCTENTIFIQUE,  TOULOUSE  (FRANCE). 
CENTRE  D'ECOLOGIE  DES  RESSOURCES 
RENOUVELABLES. 

River  Ecosystems:  Ecological  Concepts  and  D> 

namics. 

W90-07523  2I 

Dynamics  of  Seston  Constituants  in  the  Arieg 

and  Garonne  Rivers  (France). 

W90-08311  21 

CENTRE  NATIONAL  DU  MACHINISME 
AGRICOLE,  DU  GENIE  RURAL,  DES  EAUX 
ET  DES  FORETS,  ANTONY  (FRANCE). 

Optimization  of  Nitrogen  Removal  in  Small  A< 

tivated  Sludge  Plants. 

W90-07787  51 

CENTRE  NATIONAL  DU  MACHINISME 
AGRICOLE,  DU  GENIE  RURAL,  DES  EAUX 
ET  DES  FORETS,  CESTAS  PRINCIPAL 
(FRANCE).  DTV.  QUALITE  DES  EAUX. 

Sewage  Treatment  for  Small  Local  Authoritie 
Choice  of  Process  and  Recent  Trends  in  Franc 
W90-07773  51 
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QUALITE  DES  EAUX. 

Qualitative  and  Quantitative  Characterization  of 
Waste  Water  for  Small  Communities. 
W90-07804  5D 

CENTRE  SCIENTIFIQUE  ET  TECHNIQUE 
DU  BAILMENT,  MARNE  LA  VALLEE 
(FRANCE).  DIV.  EVACUATION  ET 
TRAITMENT  DES  FLUIDES  ET  DECHETS. 

Soil  Absorption  Systems  and  Nitrogen  Removal. 
W90-07785  5D 

CESKE  VYSOKE  UCENI  TECHNICKE  V 
PRAZE.  FACULTY  OF  CIVIL  ENGINEERING. 

Study  of  the  Metal  Content  iln  the  Waters  of  the 
Protected  Region  of  the  Juzera  Mountains. 
W90-07741  5C 

CESKOSLOVENSKA  AKADEMIE  VED, 
CESKE  BUDEJOVICE.  INST.  OF  LANDSCAPE 
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Treatment   and   Discharge   to   a   POTW:   The 

Stringfellow  Experience. 

W90-07633  5G 


ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC. 

National  Evaluation  of  the  Leaching  Potential  of 
Aldicarb.    Part   2.   An   Evaluation   of  Ground 
Water  Monitoring  Data. 
W90-07604  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  CRITERIA  AND 
STANDARDS  DIV. 

Toxicological     Approaches     for     Developing 
Drinking  Water  Regulations  and  Health  Advi- 
sories for  Volatile  Organic  Chemicals. 
W90-08530  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  DD7.  OF  WATER 
SUPPLY. 

Statutory  and  Regulatory  Basis  for  Control  of 
Volatile  Organic  Chemicals  in  Drinking  Water. 
W90-08510  5G 

Risk  Management  for  Regulatory  Purposes. 
W90-08531  6E 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF 
EMERGENCY  AND  REMEDIAL  RESPONSE. 

Superfund  Record  of  Decision:  Flowood,  MS. 
W90-08555  5G 

Superfund  Record  of  Decision:  Rose  Disposal 

Pit,  MA. 

W90-08556  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  GROUND- 
WATER PROTECTION. 

Management  Controls  of  Volatile  Organic  Com- 
pounds in  Groundwater  Protection. 
W90-08511  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  RESEARCH 
AND  DEVELOPMENT. 

Handbook:     Estimating     Sludge     Management 

Costs. 

W90-08176  5D 

ENVIRONMENTAL  RESEARCH  LAB., 
ATHENS,  GA. 

Characterization  of  the  Reducing  Properties  of 
Anaerobic  Sediment  Slurries  Using  Redox  Indi- 
cators. 
W90-08242  5B 

Biogeochemical  Cycling  of  Organic  Matter  in 
Acidic  Environments:  Are  Microbial  Degrada- 
tive  Processes  Adapted  to  Low  pH. 
W90-08417  5C 

ENVIRONMENTAL  RESEARCH  LAB.- 

DULUTH,  MN. 

Identification  of  Ammonia  as  an  Important  Sedi- 
ment-Associated  Toxicant   in  the   Lower  Fox 
River  and  Green  Bay,  Wisconsin. 
W90-08244  5C 

Distribution  of  Fingerling  Brook  Trout,  Salve- 
linus  fontinalis  (Mitchill),  in  Dissolved  Oxygen 
Concentration  Gradients. 
W90-08463  2H 

Size  Separation  of  Interstitial  Water  in  Marine 

Sediments. 

W90-08464  2L 

ESSEX  UNIV.,  COLCHESTER  (ENGLAND). 
DEPT.  OF  BIOLOGY. 

Factors  Influencing  Phosphate  Exchange  Across 
the  Sediment- Water  Interface  of  Eutrophic  Res- 
ervoirs. 
W90-08316  SG 
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ESZAK-DUNANTULI  KORNYEZETVEDELMI 
ES  VIZUGYI  IGAZGATOSAG,  GYOR 
(HUNGARY). 

Water  Quality  of  the  Danube  in  Hungary  and  Its 

Major  Determining  Factors. 

W90-08620  5B 

EXECUTIVE  COUNCIL  OF  THE  SOCIALIST 
REPUBLIC  OF  SERBIA,  BELGRADE 
(YUGOSLAVIA). 

Urban  Development  in  the  Danubian  Basin  and 

its    Effects    on    Water    Quality-Aspects    and 

Trends. 

W90-08643  4C 

FAHtLEIGH  DICKINSON  UNTV.,  TEANECK, 
NJ. 

Three- Year  Experience  of  a  Seawater  RO  Plant 
Operating  at  a  Conversion  Greater  than  50%  in 
the  Cayman  Islands. 
W90-08048  3A 

FINKEL  AND  FTNKEL,  YOQNEAM  (ISRAEL). 
Hydrology. 
W90-08533  2A 


Soil  Erosion  Process. 
W90-08534 


2J 


Agronomic  Measure  for  Soil  and  Water  Conser- 
vation. 
W90-08535  3F 

Engineering  Measures:  Waterways  and  Diver- 
sion Channels. 
W90-08537  3F 

Engineering  Measures  for  Soil  and  Water  Con- 
servation Terracing  and  Benching. 
W90-08538  4D 

Engineering  Measures:  Water  Harvesting. 
W90-08539  3F 


Gully  Control. 

W90-08540 

Wind  Erosion. 
W90-08541 


4D 


4D 


FINNISH  GAME  AND  FISHERIES 
RESEARCH  INST.,  HELSINKI. 

Fish  Reproduction  and  the  Impact  of  Acidifica- 
tion in  the  Kyronjoki  River  Estuary  in  the  Baltic 
Sea. 
W90-08458  5C 

FINNISH  METEOROLOGICAL  INST., 
HELSINKI. 

Changes  of  Precipitation  in  Finland. 
W90-08571  2B 

FISH  AND  WILDLIFE  SERVICE,  LAKEVIEW, 
OR. 

Groundwater  Discharge  to  a  Headwater  Valley, 

Northwestern  Nevada,  U.S.A. 

W90-07989  2F 

FISHBECK,  THOMPSON,  CARR  AND 
HUBER,  INC.,  ADA,  MI. 

Geohydrologic  Framework  and  Ground-Water 

Flow  in  the  Michigan  Basin. 

W90-08404  2F 

FLORIDA  GAME  AND  FRESH  WATER  FISH 
COMMISSION,  HOLT.  BLACKWATER 
FISHERIES  RESEARCH  AND 
DEVELOPMENT  CENTER. 

Monitoring  Florida's  Riverine  Fish  Communi- 
ties. 
W90-07876  81 

FLORIDA  MEDICAL  ENTOMOLOGY  LAB., 
VERO  BEACH. 

Seasonal  Growth  of  Pistia  stratiotes  L.  in  South 

Florida. 

W90-08431  2H 


FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
ENVHtONMENTAL  ENGINEERING 
SCIENCES. 

Seasonality  of  Planktonic  Ciliated  Protozoa  in 
20  Subtropical  Florida  Lakes  of  Varying  Troph- 
ic State. 
W90-07694  2H 

Water  Management:  Challenge  and  Opportuni- 
ty- 
W90-08272  6E 

FLORIDA  UNIV.,  GAINESVDLLE.  DEPT.  OF 
FORESTRY. 

Growth  and  Elemental  Content  of  Slash  Pine  16 
Years  after  Treatment  with  Garbage  Composted 
with  Sewage  Sludge. 
W90-07709  5E 

FONDATION  OCEANOGRAPHIQUE 
RICARD,  BP  39,  13762  LES  MILLES  CEDEX, 
FRANCE. 

Experimental  Studies  on  the  Survival  of  Fecal 
Bacterial  from  Urban  Sewage  in  Seawater 
(Etude  Experimentale  de  la  Decroissance  des 
Bacteries  Fecales  en  Milieu  Marin  Quantifica- 
tion, Facteurs  Impliques). 
W90-07907  5B 

FOOD  AND  DRUG  ADMINISTRATION, 
BOTHELL,  WA.  SEAFOOD  PRODUCTS 
RESEARCH  CENTER. 

Incidence  of  Urea-Hydrolyzing  Vibrio  parahae- 
molyticus  in  Willapa  Bay,  Washington. 
W90-08425  5B 


FREIBURG  UNIV.  (GERMANY,  F.R.). 

Handbook  of  Limnology. 
W90-07550 


2H 


FRESHWATER  BIOLOGICAL  ASSOCIATION, 
AMBLESIDE  (ENGLAND). 

Calcite    Supersaturation   in   Some   Subtropical, 

Kashmir,  Himalayan  Lakes. 

W90-08314  2H 

FRESHWATER  BIOLOGICAL  ASSOCIATION, 
AMBLESIDE  (ENGLAND).  WINDERMERE 
LAB. 

Model  of  Surface  Water  Acidification  in  Cum- 
bria and  Its  Uses  in  Long-Term  Research. 
W90-07712  5B 

Relative    Effects   of  Enrichment   and   Climate 
Change  on  the  Long-Term  Dynamics  of  Daph- 
nia  in  Esthwaite  Water,  Cumbria. 
W90-07713  5C 

Long-term  Investigations  of  Trophic  Relation- 
ships in  Southern  Chalk  Streams. 
W90-07715  2H 

Devoke  Water  and  Loch  Sionascaig:  Recent  En- 
vironmental Changes  and  the  Post-Glacial  Over- 
view. 
W90-08112  2H 

Thermal  Characteristics  of  Lakes  as  a  Measure 

of  Climate  Change. 

W90-08595  2H 

FUNDACION  LA  SALLE  DE  CIENCIAS 
NATURALES,  SAN  FELLX  (VENEZUELA). 
ESTACION  HIDROBIOLOGICA  DE 
GUAYANA. 

Hydrochemistry  and  Phytoplankton  of  a  Major 
Blackwater  River  (Caroni)  and  a  Hydroelectric 
Reservoir  (Macagua),  Venezuela. 
W90-07737  2H 

GENERAL  MOTORS  RESEARCH  LABS., 
WARREN,  MI.  ENVIRONMENTAL  SCIENCE 
DEPT. 

Use  of  Humic  Acid  Solution  to  Remove  Organic 
Contaminants  from  Hydrogeologic  Systems. 
W90-07883  5G 


Effect  of  Biological  Treatments  on  COD  Ad- 
sorption. 
W90-08388  5D 

GENEVA  UNTV.  (SWITZERLAND).  INST.  F.-A. 
FOREL. 

Characteristics  of  Suspended  Sediment  in  the 
Upper  Rhone  River,  Switzerland,  Including  the 
Particulate  Forms  of  Phosphorus. 
W90-08330  5B 

GEOLOGICAL  SURVEY,  ALBANY,  NY. 
WATER  RESOURCES  DIV. 

Water  Resources  Data  for  New  York,  Water 
Year  1988,  Volume  1.  Eastern  New  York  Ex- 
cluding Long  Island. 
W90-07846  7C 

GEOLOGICAL  SURVEY,  ARVADA,  CO. 

Application  of  a  Membrane  Model  to  the  Sorp- 
tive  Interactions  of  Humic  Substances. 
W90-08305  5B 

GEOLOGICAL  SURVEY,  AUSTIN,  TX. 
WATER  RESOURCES  DIV. 

Physical  and  Chemical  Data  from  Two  Water- 
Quality  Surveys  of  Streams  in  the  Lewisville 
Lake  Watershed,  North-Central  Texas,  1984  and 
1985. 
W90-07850  5B 

Flow  Pattern  in  Regional  Aquifers  and  Flow 
Relations  Between  the  Lower  Colorado  River 
Valley  and  Regional  Aquifers  in  Six  Counties  of 
Southeastern  Texas. 
W90-07852  2F 

GEOLOGICAL  SURVEY,  CHARLESTON,  WV. 
WATER  RESOURCES  DIV. 

Underground  Coal  Mines  as  Sources  of  Water 
for  Public  Supply  in  Northern  Upshur  County, 
West  Virginia. 
W90-07853  2F 

GEOLOGICAL  SURVEY,  COLUMBUS,  OH. 

Ohio-Indiana    Carbonate-Bedrock    and    Glacial 

Regional    Aquifer    System    Analysis-Plan    of 

Study. 

W90-08406  2F 

GEOLOGICAL  SURVEY,  DENVER,  CO. 

High  Plains  Regional  Aquifer-Geohydrology. 
W90-08410  2F 

Simulated  Effects  of  Future  Pumpage  on  the 

High     Plains     Aquifer,     West-Central  United 

States. 

W90-08413  2F 

GEOLOGICAL  SURVEY,  HELENA,  MT. 
WATER  RESOURCES  DIV. 

Water-Resources  Activities  of  the  U.S.  Geologi- 
cal Survey  in  Montana,  October  1987  Through 
September  1989. 
W90-07838  2E 

GEOLOGICAL  SURVEY,  LANSING,  ML 

Application  of  Geophysics  in  the  Delineation  of 
the   Freshwater/Saline-Water   Interface   in   the 
Michigan  Basin. 
W90-08405  2F 

GEOLOGICAL  SURVEY,  LAWRENCE,  KS. 

Geohydrology    of   the    Great    Plains    Aquifer 

System,  Central  United  States. 

W90-08409  2F 

GEOLOGICAL  SURVEY,  LITTLE  ROCK,  AR. 
WATER  RESOURCES  DIV. 

Estimating   Flood    Hydrographs   for   Arkansas 

Streams. 

W90-07855  2E 
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Hydrology  of  the  Mississippi  River  Valley  Allu- 
vial   Aquifer,    South-Central    United    States-A 
Preliminary  Assessment  of  the  Regional  Flow 
System. 
W90-07856  2F 

GEOLOGICAL  SURVEY,  MADISON,  WI. 

Cambrian-Ordovician  Regional  Aquifer  System 
in  the  Northern  Midwest-A  Summary. 
W90-084O1  2F 

Simulation  of  Ground- Water  Flow  in  the  Cam- 
brian-Ordovician Aquifer  System  in  the  Chica- 
go-Milwaukee Area  of  the  Northern  Midwest. 
W9O-084O2  2F 

GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 

Late    Cenozoic    Evolution    of   the    Tuolumne 
River,  Central  Sierra  Nevada,  California. 
W9O-07597  2E 

Kinetically  Influenced  Terms  for  Solute  Trans- 
port Affected  by  Heterogeneous  and  Homoge- 
neous Classical  Reactions. 
W90-07636  5B 

Nitrogen  Fixation  Dynamics  of  Two  Diazotro- 
phic  Communities  in  Mono  Lake,  California. 
W90-07865  2H 

Influence  of  Seasonal  Growth,  Age,  and  Envi- 
ronmental Exposure  on  Copper  and  Silver  in  a 
Bivalve    Indicator,    Macoma   balthica,    in    San 
Francisco  Bay. 
W90-07939  5B 

Storm-Runoff  Generation    in    the    Permanente 

Creek  Drainage  Basin,  West  Central  California- 

An  Example  of  Flood-Wave  Effects  on  Runoff 

Composition. 

W90-07994  2E 

High  Plains  Regional  Aquifer-Estimating  1980 
Ground-Water  Pumpage  for  Irrigation. 
W90-0841 1  4B 

High  Plains  Regional  Aquifer-Mapping  Irrigat- 
ed Agriculture  Using  Landsat  Data. 
W90-08412  7C 

GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 
WATER  RESOURCES  DIV. 

Effects  of  Benthic  Flora  on  Arsenic  Transport. 
W90-08351  5B 

GEOLOGICAL  SURVEY,  NASHVILLE,  TN. 
WATER  RESOURCES  DIV. 

Statistical  and  Simulation  Analysis  of  Hydraulic- 
Conductivity  Data  for  Bear  Creek  and  Melton 
Valleys,  Oak  Ridge  Reservation,  Tennessee. 
W90-07839  2F 

Channel  Evolution  of  the  Hatchie  River  Near 
the  U.S.  Highway  51  Crossing  in  Lauderdale 
and  Tipton  Counties,  West  Tennessee. 
W90-07840  2J 

Techniques  for  Simulating  Flood  Hydrographs 
and   Estimating   Flood   Volumes   for  Ungaged 
Basins  in  East  and  West  Tennessee. 
W90-07843  2E 

GEOLOGICAL  SURVEY  OF  CANADA 
OTTAWA  (ONTARIO). 

Macrodispersion  in  Sand-Shale  Sequences. 
W90-07647  5B 

GEOLOGICAL  SURVEY,  ORLANDO,  FL. 
WATER  RESOURCES  DIV. 

Measurement  of  Reaeration  Coefficients  for  Se- 
lected Florida  Streams. 
W90-07849  5B 

GEOLOGICAL  SURVEY,  PORTLAND,  OR. 
WATER  RESOURCES  DIV. 

Water  Resources  Data  for  Oregon,  Water  Year 
1988,  Volume  1.  Eastern  Oregon. 

W90-07847  7C 


GEOLOGICAL  SURVEY,  RAPID  CITY,  SD. 
WATER  RESOURCES  DIV. 

Summary  of  Data  Pertaining  to  Land  Use,  Rain- 
fall, Dryfall,  Stream  Discharge,  and  Storm 
Runoff  Collected  as  Part  of  a  Study  of  the 
Effects  of  Urban  Runoff  on  Rapid  Creek,  Rapid 
City  Area,  South  Dakota. 
W90-07862  5B 

GEOLOGICAL  SURVEY,  RESTON,  VA. 

Dolomite  Dissolution  Rates  and  Possible  Holo- 
cene  Dedolomitization  of  Water-Bearing  Units 
in  the  Edwards  Aquifer,  South-Central  Texas. 
W90-07730  2F 

Joint  Application  of  Trend  Testing  and  Hydro- 
logical     Models     in     Distinguishing     Between 
Human  Influences  and  Climatic  Effects  on  the 
Hydrological  Cycle. 
W90-08596  2A 

GEOLOGICAL  SURVEY,  RESTON,  VA. 
WATER  RESOURCES  DIV. 

Geohydrology  and  Ground- Water  Quality  at  Se- 
lected Sites  in  Meade  County,  Kentucky,  1987- 


W90-07854 


2F 


GEOLOGICAL  SURVEY,  ROLLA,  MO. 

Geohydrology    and    Hydrochemistry    of    the 

Ozark  Plateaus  Aquifer  System. 

W90-08408  2F 

GEOLOGICAL  SURVEY,  SACRAMENTO,  CA. 
WATER  RESOURCES  DIV. 

Effects  of  Limestone  Quarrying  and  Cement- 
Plant  Operations  on  Runoff  and  Sediment  Yields 
in  the  Upper  Permanente  Creek  Basin,  Santa 
Clara  County,  California. 
W90-07841  4C 

GEOLOGICAL  SURVEY,  SAN  ANTONIO,  TX. 
WATER  RESOURCES  DIV. 

Compilation  of  Hydrologic  Data  for  the  Ed- 
wards Aquifer,  San  Antonio  Area,  Texas,  1988, 
with  1934-88  Summary. 
W90-08160  7C 

GEOLOGICAL  SURVEY,  ST.  PAUL,  MN. 
WATER  RESOURCES  DIV. 

Water  Resources  Data  for  Minnesota,  Water 
Year  1987.  Volume  1,  Great  Lakes  and  Souris- 
Red-Rainy  River  Basins. 

W90-07844  7C 

Water   Resources   Data  for  Minnesota,   Water 

Year  1987.  Volume  2,  Upper  Mississippi  and 
Missouri  River  Basin. 

W90-07845  7C 

GEOLOGICAL  SURVEY,  TACOMA,  WA. 
WATER  RESOURCES  DIV. 

Miscellaneous  Streamflow  Measurements  in  the 

State  of  Washington,  January  1961  to  September 

1985. 

W90-07858  2E 

Hydrology  of  the  Castle  Lake  Blockage,  Mount 

St.  Helens,  Washington. 

W90-07859  8D 

Streamflow  Statistics  for  Streams  on  the  Puyal- 
lup  Indian  Reservation,  Washington. 
W90-07860  2E 

Ground-Water    Contamination    at   an    Inactive 
Coal  and  Oil  Gasification  Plant  Site,  Gas  Works 
Park,  Seattle,  Washington. 
W90-07861  5B 

GEOLOGICAL  SURVEY,  TALLAHASSEE,  FL. 
WATER  RESOURCES  DIV. 

Ground- Water  Sources  and  1985  Withdrawals  in 

Florida. 

W90-07851  7C 


GEOLOGICAL  SURVEY,  TAMPA,  FL.  WATER 
RESOURCES  DIV. 

Effects  of  River  Discharge  and  High-Tide  Stage 
on   Salinity   Intrusion   in   the   Weeki   Wachee, 
Crystal,    and    Withlacoochee    River    Estuaries, 
Southwest  Florida. 
W90-07842  2L 

GEOLOGICAL  SURVEY,  TUCSON,  AZ. 
WATER  RESOURCES  DIV. 

Field  Conditions  at  the  Maricopa  Agricultural 

Center,  Pinal  County,  Arizona,  September  28, 

1989. 

W90-07848  3F 

GEORGE  MASON  UNTV.,  FATRFAX,  VA. 
CENTER  OF  BASIC  AND  APPLDZD  SCIENCE. 

Radioactive  Hazard  of  Potable  Water  in  Virgin- 
ia and  Maryland. 
W90-08018  5C 

GEORGE  MASON  UNTV.,  FAIRFAX,  VA. 
DEFT.  OF  BIOLOGY. 

Bacterioplankton  and  Organic  Carbon  Dynam- 
ics in  the  Lower  Mesohaline  Chesapeake  Bay. 
W90-07867  2L 

GEORGIA  DEPT.  OF  HUMAN  RESOURCES, 
ATLANTA.  OFFICE  OF  EPIDEMIOLOGY. 

Recovery  of  Hepatitis  A  Virus  from  a  Water 
Supply  Responsible  for  a  Common  Source  Out- 
break of  Hepatitis  A. 
W90-07817  5B 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 

Optimal  Control  Method  for  Real-Time  Irriga- 
tion Scheduling. 
W90-07674  3F 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
SCHOOL  OF  CIVIL  ENGINEERING. 

Multivariate  Geostatistical  Approach  to  Space- 
Time  Data  Analysis. 
W90-07669  7C 

Ground  Water  Modeling  in  Multilayer  Aquifers: 

Steady  Flow. 

W90-08172  2F 

GEORGIA  UNIV.,  ATHENS.  DEPT.  OF 
MICROBIOLOGY. 

Microbial  Biogeochemical  Processes  in  a  Natu- 
rally Acidic  Wetland,  the  Okefenokee  Swamp. 
W90-08418  2H 

Sequential  Anaerobic  Degradation  of  2,4-Dich- 
lorophend  in  Freshwater  Sediments. 
W90-08428  5B 

GEORGIA  UNTV.,  SAPELO  ISLAND.  MARINE 
INST. 

Metal  Concentrations  in  Tissues  of  Spartina  al- 
terniflora  (Loisel.)  and   Sediments  of  Georgia 
Salt  Marshes. 
W90-07890  5B 

GEOSERVICES,  INC.,  BOYNTON  BEACH,  FL. 

Soil   Reinforcement   Design   Using   Geotextiles 

and  Geogrids. 

W90-08132  4D 

Tomorrow's   Designs   for   Geotextile   Applica- 
tions. 
W90-08134  8G 

GESAMTHOCHSCHULE  DUISBURG 
(GERMANY,  F.R.).  INST.  OF  WATER 
TECHNOLOGY. 

Theoretical  Approach  to  Deep  Bed  Filtration. 
W90-08496  5D 
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GEUSTYN,  FORSYTH  AND  JOUBERT,  INC., 
PRETORIA  (SOUTH  AFRICA). 

Evaluation  of  Air  Stripping  for  the  Removal  of 
Organic  Drinking-Water  Contaminants. 
W90-08228  5F 

GHENT  RIJKSUNrVERSrTEIT  (BELGIUM). 
LAB.  FOR  MICROBIAL  ECOLOGY. 

Phosphate  Utilization  by  Bacterial  Cultures  and 
Enrichments  from  Environmental  Samples. 
W90-08424  5B 

Application  of  Polyurethane  to  Improve  Slow 

Sand  Filters. 

W90-08491  5F 

GIBBS  AND  OLSON,  INC.,  LONGVTEW,  WA. 

Lake  Sacajawea  Restoration   Project,   City  of 

Longview,  Washington. 

W90-07516  5G 

GD7U  UNTV.  (JAPAN).  DEPT.  OF 
CHEMISTRY. 

BiodegTadation  of  Azo  Dyes  in  Multistage  Ro- 
tating Biological  Contactor  Immobilized  by  As- 
similating Bacteria. 
W9O-O8023  5D 

GKY  AND  ASSOCIATES,  INC., 
SPRINGFD2LD,  VA. 

Risk-Cost  Design  of  Pavement  Drainage  Sys- 
tems. 
W90-08275  *C 

GLASGOW  UND7.  (SCOTLAND).  DEPT.  OF 
ZOOLOGY. 

Effects  of  Estuarine  Infauna  on  Sediment  Stabili- 
ty and  Particle  Sedimentation. 
W90-07720  2J 

GOSUDARSTVENNYI  GIDROLOGICHESKII 
INST.,  LENINGRAD  (USSR).  RESEARCH 
DEPT. 

Climatic  Conditions  of  the  Future. 

W90-08566  2B 

GOSUDARSTVENNYI  GmROLOGICHESKII 

INST.,  VALDAI  (USSR). 

Landscape  Influence  on  Land-Atmosphere  Heat 
Moisture  Exchange  and  Its  Variability. 
W90-08586  2D 

GREELEY  AND  HANSEN,  CAMP  SPRINGS, 
MD. 

Odor  Source  Evaluation. 

W90-08037  5E 

GRIFFITH  UNIV.,  NATHAN  (AUSTRALIA). 
SCHOOL  OF  AUSTRALIAN 
ENVIRONMENTAL  STUDIES. 

Kinematic  Flow  Approximation  to  Runoff  on  a 
Plane:  Solution  for  Infiltration  Rate  Exceeding 
Rainfall  Rate. 
W90-07986  2A 

GRONINGEN  RIJKSUNIVERSITEIT 
(NETHERLANDS).  DEPT.  OF  PHYSICAL 
GEOGRAPHY. 

Possible  Changes  in  Forest  Hydrology  Follow- 
ing a  Global  Climatic  Change. 
W9O-08578  21 

GROUNDWATER  SERVICES,  INC., 
HOUSTON,  TX. 

OASIS:  A  Graphical  Decision  Support  System 
for  Ground-Water  Contaminant  Modeling. 
W90-08192  5B 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
ENVIRONMENTAL  BIOLOGY. 

Factors  Influencing  Respiration  Data  in  Fresh- 
water Sediment. 
W90-08313  2H 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
LAND  RESOURCE  SCIENCE. 

Estimating  Steady  Infiltration  Rate  Times  for 

Infiltrometers  and  Permeameters. 

W90-07683  2G 


GUNMA  UNIV.,  MAEBASHI  (JAPAN).  DEPT. 
OF  CTVIL  ENGINEERING. 

Performance  of  a  New  Equipment  for  Treating 

Wastewater. 

W90-07812  5D 

HAMBURG  UNIV.  (GERMANY,  F.R.). 
ZOOLOGISCHES  INST.  UND 
ZOOLOGISCHES  MUSEUM. 

Utilization  of  Floating  Mangrove  Leaves  as  a 
Transport  Mechanism  of  Estuarine  Organisms, 
with  Emphasis  on  Decapod  Crustacea. 
W90-07940  2L 

HAMPTON  ROADS  SANITATION  DISTRICT, 
NORFOLK,  VA. 

New  Cost-Effective  Approach  to  Nutrient  Re- 
moval. 
W90-08375  5D 

HANLEY  (RYAN)  AND  CO.,  GALWAY 
(IRELAND). 

Evaluation  of  Some  Methods  of  Determining 

Storage    Yield    Relationships    for    Impounding 

Reservoirs. 

W90-07931  6B 

HANOVER  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  WASSERWIRTSCHAFT,  HYDROLOGIE 
UND  LANDWIRTSCHAFTLICHEN 
WASSERBAU. 

Urban  Drainage  Strategies  for  Small  Communi- 
ties in  Developing  Countries. 
W90-07808  5D 

HATFIELD  POLYTECHNIC  (ENGLAND).  DIV. 
OF  ENVIRONMENTAL  AND  EARTH 
SCIENCES. 

Ecophysiology  of  Epilithic  Diatom  Communi- 
ties of  Acid  Lakes  in  Galloway,  Southwest  Scot- 
land. 
W90-08100  2H 

HAWAII  UNTV.  AT  MANOA,  HONOLULU. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Packed-Entrapped-Mixed    Microbial    Cells    for 

Small  Wastewater  Treatment. 

W90-07816  5D 

HAWAII  UNIV.,  HONOLULU.  DEPT.  OF 
GEOGRAPHY. 

Winter    Evaporation    on    a    Mountain    Slope, 

Hawaii. 

W90-07725  2D 

HAWAII  UNIV.,  HONOLULU.  WATER 
RESOURCES  RESEARCH  CENTER. 

Unreliability   of  KF   Agar   to   Recover   Fecal 
Streptococcus  from  Tropical  Marine  Waters. 
W90-07623  5A 

HDR  ENGINEERING,  INC.,  LAKE  OSWEGO, 

OR.  „     , 

Tualatin  River:  A  Commitment  to  Water  Qual- 

W90-07951  5G 

HELSINKI  UNIV.  (FINLAND).  DEPT.  OF 
METEOROLOGY. 

Atmospheric  Transport  of  Heat  and  Water:  A 

Review. 

W90-08574  2A 

Validation   of  Residual   Energy   Budgets  from 
Atmospheric  Circulation  Data  Against  Satellite 
Measurements  of  the  Net  Radiation. 
W90-08575  2A 

HELSINKI  UNIV.  (FINLAND).  DEPT.  OF 
MICROBIOLOGY. 

Toxic    Cyanobacteria    (Blue-Green    Algae)    in 

Finnish  Fresh  and  Coastal  Waters. 

W90-07721  5C 

HELSINKI  UNIV.,  LAMMI  (FINLAND). 
LAMMI  BIOLOGICAL  STATION. 

Delayed  Spawning  of  Perch,  Perca  fluviatilis  L., 

in  Acidified  Lakes. 

W90-08461  2H 


HOKKAIDO  UNIV.,  HAKODATE  (JAPAN). 
FACULTY  OF  FISHERIES. 

Macrobenthos  and  Sedimentary  Environments 

in  a  Malaysian  Intertidal  Mudflat  of  the  Cockle 

Bed. 

W90-07819  2L 

HOKKAIDO  UNIV.,  SAPPORO  (JAPAN). 
INST.  OF  LOW  TEMPERATURE  SCIENCE. 

Determination  of  a  Z-R  Relationship  for  Snow- 
fall Using  a  Radar  and  High  Sensitivity  Snow 
Gauges. 
W90-07822  ?C 

HONG  KONG  POLYTECHNIC,  KOWLOON. 
DEPT.  OF  APPLIED  SCIENCE. 

Respirometer  for  Continuous,  In  situ,  Measure- 
ments of  Sediment  Oxygen  Demand. 
W90-07925  7B 

HORSLEY  wnTEN  HEGERMANN,  INC., 
BARNSTABLE,  MA. 

Monitoring  Ground  Water  for  Pesticides  at  a 

Golf  Course  -  A  Case  Study  on  Cape  Cod, 

Massachusetts. 

W90-07601  5A 

HOWARD  UNIV.,  WASHINGTON,  DC.  DEPT. 
OF  CIVIL  ENGINEERING. 

Reaction  of  Organic  Nitrogen  Compounds  with 

Chlorine  and  Chlorine  Dioxide. 

W90-08008  5F 

HUMBOLDT-UNIV.  ZU  BERLIN  (GERMAN 
D.R.).  SEKTION  BIOLOGIE. 

Influence  of  Light  on  the  Primary  Production  of 

Two  Planktic  Blue-Green  Algae. 

W90-07754  2H 

Stabilization  of  Growth  During  Combined  Ni- 
trogen Starvation  of  the  Planktic  Blue-Green 
Alga  Anabaena  solitaria  by  Dinitrogen  Fixation. 
W90-07755  7B 

HUNGARIAN  NATURAL  HISTORY 
MUSEUM,  BUDAPEST.  BOTANICAL  DEPT. 

Stir-Up    Effect   of  Wind    on    a   More-or-Less 
Stratified  Shallow  Lake  Phytoplankton  Commu- 
nity, Lake  Balaton,  Hungary. 
W90-08089  2H 

HYDROGEOCHEMICAL  ENGINEER  AND 
R.O.  CONSULTANT,  25,  ERIC  LOCK  ROAD, 
SHREWSBURY  SY3  OHQ,  ENGLAND. 

Electrical    Conductivity   and    Total    Dissolved 
Solids:  What  Is  Their  Precise  Relationship. 
W90-07966  3A 

HYDROLOGIC  ENGINEERING  CENTER, 
DAVIS,  CA. 

Water  Supply  and  Use,  Dalton  Lake,  Georgia. 
W90-08561  6D 

HYDROTECH,  LIMASSOL  (CYPRUS). 

Small  Sewage  Treatment  Plants  and  Wastewatei 

Reuse  in  Cyprus. 

W90-07772  5D 

IBADAN  UND7.  (NIGERIA).  DEPT.  OF 
GEOLOGY. 

Borehole  Siting  in  Crystalline  Basement  Area! 
of  Nigeria   with   a   Microprocessor-Controllec 
Resistivity  Traversing  System. 
W90-08186  7F 

IDAHO  UNIV.,  MOSCOW.  DEPT.  OF 
BACTERIOLOGY  AND  BIOCHEMISTRY. 

Bacterial     Decontamination     of     Agriculture 

Wastewaters. 

W90-08147  5I 
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ILLINOIS  STATE  PSYCHIATRIC  INST., 
CHICAGO. 

General  Statistical  Procedure  for  Ground-Water 
Detection  Monitoring  at  Waste  Disposal  Facili- 
ties. 
W90-08193  7  A 

ILLINOIS  STATE  WATER  SURVEY  DIV., 
CHAMPAIGN. 

Handbook  of  Groundwater  Protection. 
W90-07561  5G 

Frequency  Distribution  and  Hydroclimatic 
Characteristics  of  Heavy  Rainstorms  in  Illinois. 
W90-07564  2B 

Gradual  Climate  Change  and  Resulting  Hydro- 
logic  Response. 
W90-08601  2A 

ILLINOIS  STATE  WATER  SURVEY  DIV., 
CHAMPAIGN.  AQUATIC  CHEMISTRY 
SECTION. 

Comparison  of  Oxidation-Reduction  Potentials 
Calculated  from  the  As(V)/As(III)  and  Fe(III)/ 
Fe(II)  Couples  with  Measured  Platinum-Elec- 
trode Potentials  in  Groundwater. 
W90-07618  2K 

Oxidative  Treatment  Methods  for  Removal  of 
Organic  Compounds  from  Drinking  Water  Sup- 
plies. 
W90-08523  5F 

ILLINOIS  STATE  WATER  SURVEY  DIV., 
CHAMPAIGN.  CLIMATE  AND 
METEOROLOGY  SECTION. 

Economic  Effects  of  Precipitation  Enhancement 

in  the  Corn  Belt. 

W90-08198  3B 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  CIVIL  ENGINEERING. 

Control  of  Anaerobic  GAC  Reactors  Treating 

Inhibitory  Wastewaters. 

W90-07628  5D 

Economic  Aspects  of  Ground- Water  Withdraw- 
al Permit  Transfers. 
W90-08280  2F 

Reactions   of  Free   Chlorine   with   Substituted 
Anilines  in  Aqueous  Solution  and  on  Granular 
Activated  Carbon. 
W90-08383  5F 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Biological  Treatment  of  Public  Water  Supplies. 
W90-08321  5F 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
DEPT.  OF  CIVIL  ENGINEERING. 

Engineering  Hydrology  Techniques  in  Practice. 
W90-07548  6A 

Pilot  Plant  Evaluation  of  Fabric-Protected  Slow 

Sand  Filters. 

W90-O8488  5F 

INDIAN  AGRICULTURAL  RESEARCH  INST., 
NEW  DELHI.  WATER  TECHNOLOGY 
CENTER. 

Optimal  Multicrop  Allocation  of  Seasonal  and 

Intraseasonal  Irrigation  Water. 

W90-07666  3F 

INDIANA  UNIV.  AT  BLOOMINGTON.  DEPT. 
OF  BIOLOGY. 

Effects  of  Acidic  Deposition  on  North  Ameri- 
can Lakes:   Palaeolimnological   Evidence  from 
Diatoms  and  Chrysophytes. 
W90-08120  5B 


INDIANA  UNIV.,  BLOOMINGTON.  DEPT.  OF 
GEOLOGY. 

Seasonal  Fluctuation  in  delta  N15  of  Ground- 
water Nitrate  in  a  Mantled  Karst  Aquifer  Due  to 
Macropore  Transport  of  Fertilizer-Derived  Ni- 
trate. 
W90-08225  5B 

INDIRA  GANDHI  NATIONAL  OPEN  UNIV., 
NEW  DELHI  (INDIA). 

Flood  Estimation  in  Indian  Catchments. 

W90-07982  7C 

INSTTTUT  D'ECOLOGIA  AQUATICA, 

GERONA  (SPAIN). 
Distribution  of  Iron  in  Lake  Banyoles  in  Rela- 
tion to  the  Ecology  of  Purple  and  Green  Sulfur 
Bacteria. 
W90-08318  2H 

INSTITUT  DE  RECHERCHES 
SCIENTIFIQUES  SUR  LE  CANCER, 
VILLEJUIF  (FRANCE).  CANCEROGENESE 
EXPERIMENTENTALE  ET  TOXICOLOGIE 
GENETIQUE. 
Contamination  of  Aquatic  Systems  and  Its  Ge- 
netic Effects. 
W90-07544  5C 

INSTTTUT  FUER  LIMNOLOGIE,  MONDSEE 
(AUSTRIA). 

Trophic  Relationships  in  the  Pelagic  Zone  of 

Mondsee,  Austria. 

W90-08085  2H 

Nutrient  Input  and  Trophic  Status  of  the  'Neue 
Donau',  A  High-Water  Control  System  Along 
the  River  Danube  in  Vienna,  Austria. 
W90-08623  6G 

INSTITUT  FUER  WASSERFORSCHUNG, 
DORTMUND  (GERMANY,  F.R.). 

Development  of  a  Slow  Sand  Filter  Model  as  a 

Bioassay. 

W90-08482  4B 

INSTITUT  FUER  WASSERFORSCHUNG, 
SCHWERTE  (GERMANY,  F.R.). 

Management  of  Slow  Sand  Filters  in  Respect  to 

Ground  Water  Quality. 

W90-08475  5F 

INSTTTUT  NATIONAL  AGRONOMIQUE 
PARIS-GRIGNON  (FRANCE).  LAB.  DES 
SOLS. 

Adsorption  of  Organic  Chemicals  in  Soils. 
W90-08303  5B 

INSTITUT  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE,  RIMOUSKI  (QUEBEC). 
CENTRE  D'OCEANOLOGIA. 

Effect  of  Variable  Nutrient  Supply  on  Fatty 
Acid  Composition  of  Phytoplankton  Grown  in 
an  Enclosed  Experimental  Ecosystem. 
W90-07941  2L 

INSTITUT  ROYAL  METEOROLOGIQUE  DE 
BELGIQUE,  BRUSSELS.  HYDROLOGY 
SECTION. 

Simulation  of  the  Impact  of  C02  Atmospheric 
Doubling  on  Precipitation  and  Evapotranspira- 
tion-Study  of  the  Sensitivity  to  Various  Hy- 
potheses. 
W90-08568  2B 

INSTITUT  RUDJER  BOSKOVIC,  ZAGREB 
(YUGOSLAVIA).  THEORETICAL  CHEMISTRY 
GROUP. 

Quantitative  Modeling  of  Soil  Sorption  for  Xen- 

obiotic  Chemicals. 

W90-08304  5B 

INSTITUT  ZA  VODOPRIVREDU  JAROSLAV 
CERNI,  BELGRADE  (YUGOSLAVIA). 

Changes  in  the  Quality  of  the  Danube  River 
Water  in  the  Section  Smederevo-Kladovo  in  the 
Conditions  of  Backwater  Effects. 
W90-08629  6G 


INSTITUTE  FOR  BIOLOGICAL  RESEARCH, 
BELGRADE  (YUGOSLAVIA).  DEPT.  OF 
ICHTHYOLOGY. 

Studies   on   the    Contamination    Status   of  the 
Danube  River  Basin  Waters,  Measures  of  Pro- 
tection, and  Rational  Exploitation  of  the  Water 
Resources. 
W90-08610  5B 

Effects  of  Warm  Wastewaters  from  Thermal 
Power  Stations  on  Ecosystems  of  the  Sava  and 
the  Velika  Morava,  Tributaries  of  the  Danube. 
W90-08625  6G 

INSTITUTE  FOR  NAVAL  OCEANOGRAPHY, 
STENNIS  SPACE  CENTER,  MS. 

Computing  Phase  Speeds  at  Open  Boundary. 
W90-08260  2L 

INSTITUTE  FOR  WATER  AND 
ENVIRONMENTAL  PROBLEMS,  BARNAUL 

(USSR). 
Zoobenthos  in  Relation  to  Organic  Matter  in 
Lake  Sevan,  USSR. 
W90-07757  2H 

INSTITUTE  OF  FISHERIES  RESEARCH  AND 
MANAGEMENT,  ULAN-UDE  (USSR). 

Biology  of  Baikal  Omul,  Coregonus  autumnalis 

migratorius,  in  Bratsk  Reservoir. 

W90-08291  81 

INSTITUTE  OF  FRESHWATER  RESEARCH, 

DROTTNINGHOLM  (SWEDEN). 

Changes  in  the  Fish  and  Zooplankton  Communi- 
ties of  Ringsjon,  A  Swedish  Lake  Undergoing 
Man-made  Eutrophication. 
W90-08072  5C 

INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND). 

Extreme  Rainfall  in  Calderdale,  19  May  1989. 
W90-07596  2B 

Flood  Frequency  Analysis  for  the  1988  Truro 

Floods. 

W90-07934  2E 

Modelling  Long-Term  Acidification:  A  Compar- 
ison with  Diatom  Reconstructions  and  the  Impli- 
cations for  Reversibility. 
W90-08124  2H 

Simple  Stochastic  Model  of  Hourly  Rainfall  for 

Farnborough,  England. 

W90-08266  2B 

Estimating  the  Impacts  of  Climatic  Change  on 
River  Flows:  Some  Examples  from  Britain. 
W90-08597  2E 

INSTITUTE  OF  MEDICAL  AND 
VETERINARY  SCIENCE,  ADELAIDE 
(AUSTRALIA).  DIV.  OF  CLINICAL 
MICROBIOLOGY. 

Problems  Associated  with  Identification  of  Le- 
gionella Species  from  the  Environment  and  Iso- 
lation of  Six  Possible  New  Species. 
W90-07869  5A 

INSTITUTE  OF  METEOROLOGY  AND 
WATER  MANAGEMENT,  WARSAW 
(POLAND). 

Effect  of  Climate  Change  on  Evaporation  and 

Water  Temperature. 

W90-08573  2B 

INSTITUTE  OF  SOCIO-ECONOMIC 
PLANNING,  UNIVERSITY  OF  TSUKUBA, 
TSUKUBA,  IBARAKI,  JAPAN. 

Pricing  of  Water  Resources  With  Depletable 
Externality:  The  Effects  of  Pollution  Charges. 
W90-07664  6E 
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INSTITUTE  OF  TROPICAL  FORESTRY,  RIO  PIEDRAS,  PR. 


INSTITUTE  OF  TROPICAL  FORESTRY,  RIO 
PIEDRAS,  PR. 

Watershed  Scale  Rainfall  Interception  on  Two 
Forested  Watersheds  in  the  Luquillo  Mountains 
of  Puerto  Rico. 
W90-07979  2E 

INSTTTUTO  DE  CIENCIAS  DEL  MAR, 
BARCELONA  (SPAIN). 

Counting  Error  and  the  Quantitative  Analysis  of 

Phytoplankton  Communities. 

W9O-080O9  7C 

INSTTTUTO  DE  INVESTIGACIONES 
AGROPECUARIAS,  SANTIAGO  (CHILE). 

Effects  of  Different  Amounts  of  Water  on  the 
Tomato  Crop  (Lycopersicon  esculentum  Mill.): 
II.  Evapotranspiration-Growth-Nutrition  Rela- 
tionships, (Effectos  de  Diferentes  Alturas  de 
Agua  Sobre  el  Cultivo  del  Tomate  (Lycopersi- 
con esculentum  Mill.)  II.  Relacion  Evapotran- 
spiracion-Crecimiento-Nutricion). 
W90-07661  3F 

INSTTTUTO  DE  QUTMICA  BIO-ORGANICA, 
BARCELONA  (SPAIN).  DEPT.  OF 
ENVIRONMENTAL  CHEMISTRY. 

Assessment  of  Fecal  Sterols  and  Ketones  as  Indi- 
cators   of   Urban    Sewage    Inputs    to    Coastal 
Waters. 
W90-07886  5A 

INSTTTUTO  NACIONAL  DE 
INVESTIGACIONES  AGRARIAS,  MADRID 
(SPAIN).  CENTRO  DE  INVESTIGACION  Y 
TECNOLOGIA. 

Performance  of  a  New  Ecotoxicological  Index 

to  Assess  Environmental  Impacts  on  Freshwater 

Communities. 

W90-08020  5C 

INSTTTUTO  PIRENAICO  DE  ECOLOGIA, 

JACA  (SPAIN). 

Advances  in  Fluvial  Geomorphology  of  Moun- 
tain Environments. 
W90-07632  2J 

INSTTTUTO  TECNOLOGICO  DE  COSTA 
RICA,  CARTAGO.  DEPT.  DE  INGENIERIA 
FORESTAL. 

Water  Resources  Development  in  Costa  Rica 

1970-2000. 

W90-08269  6D 

INTERNATIONAL  CENTRE  FOR 
DIARRHEAL  DISEASE  RESEARCH,  DACCA 
(BANGLADESH). 

Bacterial  Contamination  of  Weaning  Foods  and 
Drinking  Water  in  Rural  Bangladesh. 
W90-08031  5B 

INTERNATIONAL  REFERENCE  CENTRE 
FOR  COMMUNITY  WATER  SUPPLY  AND 
SANITATION,  THE  HAGUE 
(NETHERLANDS). 

Water  Treatment  by  Slow  Sand  Filtration:  Con- 
siderations for  Design,  Operation  and  Mainte- 
nance. 
W90-08471  5F 

INTERNATIONAL  SOIL  REFERENCE  AND 
INFORMATION  CENTRE,  WAGENTNGEN 
(NETHERLANDS). 

Estimation  of  Available  Water-Holding  Capac- 
ity of  Soils  in  Europe. 
W90-08587  2G 

INTERNATIONAL  WATER  RESOURCES 
ASSOCIATION,  OXFORD  (ENGLAND). 

Monitoring     and     Evaluation     of     Irrigation 

Projects. 

W90-08360  3F 

IOWA  INST.  OF  HYDRAULIC  RESEARCH, 
IOWA  CITY. 

Tests  of  Selected  Sediment-Transport  Formulas. 
W9O-O7830  2J 


IOWA  STATE  WATER  RESOURCES 
RESEARCH  INST.,  AMES. 

Influence    of   Lake    Restoration    Measures    on 
Water  Quality  and  Water  Quantity  in  Blue  Lake, 
Iowa.  Oxbow  Lake  Study:  Phase  III. 
W90-07556  5G 

IOWA  UNTV.,  IOWA  CITY.  DEPT.  OF  CIVIL 
AND  ENVIRONMENTAL  ENGINEERING. 

Two-Dimensional  Stochastic-Dynamical  Quanti- 
tative Precipitation  Forecasting  Model. 
W90-07584  2B 


Armor  or  Pavement. 
W90-07835 


2J 


ISRAEL  OCEANOGRAPHIC  AND 
LIMNOLOGICAL  RESEARCH  LTD.,  HAIFA. 

Fluorite  in  Recent  Sediments  as  a  Trap  of  Trace 
Metal  Contaminants  in  an  Estuarine  Environ- 
ment. 
W90-07887  5B 

ISTTTUTO  ITALIANO  DI  IDROBIOLOGIA, 
PALLANZA  (ITALY). 

Trophic  Status  and  the  Pelagic  System  in  Lago 

Maggiore. 

W90-08065  5C 

ISTTTUTO  SUPERIORE  DI  SANTTA,  ROME 
(ITALY).  LAB.  DI  TOSSICOLOGIA 
COMPARATA  ED  ECOTOSSICOLOGIA. 

QSARs  Based  on  Statistical  Design  and  Their 
Use  for  Identifying  Chemicals  for  Further  Bio- 
logical Testing. 
W90-08240  5C 

JAMES  COOK  UNTV.  OF  NORTH 
QUEENSLAND,  TOWNSVILLE  (AUSTRALIA). 

Head  Losses  at  Junction  Boxes. 

W90-07828  8B 

JAMES  COOK  UNTV.  OF  NORTH 
QUEENSLAND,  TOWNSVILLE  (AUSTRALIA). 
DEPT.  OF  GEOGRAPHY. 

Identification  of  Runoff-Production  Mechanisms 
Using    Environmental    Isotopes    in    a   Tussock 
Grassland  Catchment,  Eastern  Otago,  New  Zea- 
land. 
W90-08325  2E 

JAMES  MADISON  UNIV.,  HARRISONBURG, 
VA.  DEPT.  OF  GEOLOGY  AND 
GEOGRAPHY. 

Chloride   Loading   In   the   South   Fork  of  the 
Shenandoah  River,  Virginia,  U.S.A. 
W90-07656  5B 


JOENSUU  UNTV.  (FINLAND). 

Lake  Acidification  in  Finland. 
W90-08122 


2H 


JOHNS  HOPKINS  UNIV.,  SHADY  SIDE,  MD. 
AQUATIC  ECOLOGY  SECTION. 

Chronic  Tributyltin  Toxicity  Experiments  with 
the  Chesapeake  Bay  Copepod,  Acartia  tonsa. 
W90-08247  5C 

JOHNS  HOPKINS  UNIV.,  SILVER  SPRING, 
MD.  APPLIED  PHYSICS  LAB. 

Studies  of  Contaminant  and  Water  Quality  Ef- 
fects on  Striped  Bass  Prolarvae  and  Yearlings  in 
the  Potomac  River  and  Upper  Chesapeake  Bay 
in  1988. 
W90-08465  5C 

JV  INTERNATIONAL,  WIJHE 
(NETHERLANDS). 

RR-type  Low-Head  Propeller  Turbine. 
W90-08334  8C 

KAGAWA  UNIV.,  TAKAMATSU  (JAPAN). 

Evaluation  of  Land  Application  Using  Second- 
ary Effluent  in  a  Forest  Slope:  Estimation  of 
Drained  Water  Quality  and  Discussion  of  the 
Effects  Upon  Soil  or  Plants  and  Behavior  of 
Bacteria. 
W90-07908  5E 


KAKATIYA  UNIV.,  WARANGAL  (INDIA). 
DEPT.  OF  ZOOLOGY. 

In  Vitro  Effects  of  Three  Organophosphorus 
Insecticides  On  Kinetic  Constants  of  Acetylcho- 
linesterase in  a  Freshwater  Teleost,  Clarias  Ba- 
trachus  (Linn). 
W90-07650  5C 

KAMAN  TEMPO,  SANTA  BARBARA,  CA. 

Groundwater  Monitoring:  Guidelines  and  Meth- 
odology  for  Developing  and   Implementing  a 
Groundwater  Quality  Monitoring  Program. 
W90-07514  5A 

KANSAS  DEPT.  OF  HEALTH  AND 
ENVIRONMENT,  TOPEKA.  BUREAU  OF 
ENVIRONMENTAL  REMEDIATION. 

Organic  Carbon  and  THM  Formation  Potential 

in  Kansas  Groundwaters. 

W90-07895  5B 

KARAKALPAKSKII  KOMPLEKSNYI 
NAUCHNO-ISSLEDOVATELSKII  INST., 
NUKUS  (USSR). 

Amur  Bream,  Parabramis  pekinesis,  in  the  Amu 

Darya  Lowland  Water  Bodies. 

W90-08292  81 

KARLSRUHE  UNTV.  (GERMANY,  F.R.).  INST. 
FUER  SIEDLUNGSWASSERWTRTSCHAFT. 

Leachate  Treatment:  Design  Recommendation 
for  Small  but  Extremely  Fluctuating,   Highly 
Polluted  Quantities  of  Water. 
W90-07811  5D 

KENT  STATE  UNIV.,  OH.  DEPT.  OF 
GEOLOGY. 

Principles  of  Evaluation  of  Soil  Water  Resi- 
dence Time  Using  Queueing  Disciplines  with 
Water  Budget  Data  (Theoretical  Background-I). 
W90-07975  2G 

Evaluation  of  Soil  Water  Residence  Time  in  a 

Monolith   Lysimeter  from   the   Application  of 

Queueing   Disciplines   to   Water   Budget   Data 

(Demonstration-II). 

W90-07976  2G 

KENTUCKY  UNTV.,  LEXINGTON.  DEPT.  OF 
CIVIL  ENGINEERING. 

Stochastic  Differential  Equation  Models  of  Er- 
ratic Infiltration. 
W90-07678  2G 

KERNFORSCHUNGSANLAGE  JUELICH 
G.M.B.H.  (GERMANY,  F.R.).  INST.  FUER 
CHEMIE. 

Problems  and  Analytical  Methods  for  the  Deter- 
mination of  Trace  Metals  and  Metalloids  in  Pol- 
luted and  Nonpolluted  Freshwater  Ecosystems. 
W90-07526  5A 

KEYES  ASSOCIATES,  PROVIDENCE,  RI. 

Gorton   Pond,   Warwick,   Rhode  Island,   Lake 
Restoration  Project.  Phase  I:  Diagnostic/Feasi- 
bility Study. 
W90-07512  5G 

KIEV  POLYTECHNIC  INST.  (USSR). 
Heat  Transfer  in  Thin  Film-Type  Evaporator 
with  Profiled  Tubes. 
W90-08061  3  A 

Heat  Exchange  at  Dropwise  Condensation  in 
Heat  Exchangers  of  Desalination  Plants. 
W90-08062  3A 

KING  ABDULAZTZ  UNTV.,  JEDDAH  (SAUDI 
ARABIA).  DEPT.  OF  CIVIL  ENGINEERING. 

Contact  Aeration  for  Iron  Removal:  A  Theoreti- 
cal Assessment. 
W90-07914  5F 
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LJUBLJANA  UNIV.  (YUGOSLAVIA).  FACULTY  OF  MECHANICAL  ENGINEERING. 


KING  SAUD  UNIV.,  RIYADH  (SAUDI 
ARABIA).  DEPT.  OF  CHEMICAL 
ENGINEERING. 

Simulation  of  MSF  Desalination  Plants. 
W9O-08057 


3A 


KINNERET  LIMNOLOGICAL  LAB., 
TIBERIAS  (ISRAEL). 

Hypericums  and  the  Population  Dynamics  of 

Microcystis  aeruginosa. 

W9O-O8014  2H 

Zooplankton  Community  Changes  in  Lake  Kin- 

neret  (Israel)  During  1969-1985. 

W90-08070  2H 

KONSTANZ  UNTV.  (GERMANY,  F.R.). 
LIMNOLOGICAL  INST. 

Trophic  Interactions  Among  Heterotrophic  Mi- 
croplankton,    Nanoplankton,    and    Bacteria    in 
Lake  Constance. 
W90-08077  2H 

KOREA  ADVANCED  INST.  OF  SCIENCE  AND 
TECHNOLOGY,  SEOUL  (REPUBLIC  OF 
KOREA). 

Viability  of  Anaerobic  Digester  Sludge. 
W90-08347  5D 

KOZPONTI  METEOROLOGIAI  INTEZET, 
BUDAPEST  (HUNGARY). 

Monitoring  of  Vegetation  Period  Course  of  Soil 
Moisture  Based  on  Measurements  and  Evalua- 
tion in  Hungary. 
W90-08584  2G 

KROUGER  G.)  A/S,  SOEBORG  (DENMARK). 

Nutrient  Removal  in  Small  Wastewater  Treat- 
ment Plants. 
W90-07798  5D 

KUOPIO  UNTV.  (FINLAND).  DEPT.  OF 
PHYSIOLOGY. 

Biotransformation  and  Other  Toxicological  and 
Physiological  Responses  in  Rainbow  Trout 
(Salmo  gairdneri  Richardson)  Caged  in  a  Lake 
Receiving  Effluents  of  Pulp  and  Paper  Industry. 
W90-08451  5B 

KUWAIT  INST.  FOR  SCIENTIFIC 
RESEARCH,  SAFAT. 

Performance  of  Materials  Used  in  Seawater  Re- 
verse Osmosis  Plants. 
W90-O8O42  3A 

Standardization  of  Performance  Data  for  Re- 
verse Osmosis  Desalination  Plants. 
W90-08044  3A 

KUWAIT  INST.  FOR  SCIENTIFIC 
RESEARCH,  SAFAT.  WATER 
DESALINATION  DEPT. 

Conventional  Pretreatment  of  Surface  Seawater 

for  Reverse  Osmosis  Application,  State  of  the 

Art. 

W90-08038  3A 

Scaling  Potential  of  Kuwait  Seawater  for  Re- 
verse Osmosis  Desalination. 
W90-08045  3A 

KUWAIT  UNTV.,  SAFAT. 

Kuwait  University  Pilot  Plant:  A  Single  Multi- 
Effect  Plant  to  Study  the  Variation  of  Evapora- 
tion Parameters  at  Different  Temperatures. 
W90-08054  3A 

KUWAIT  UNTV.,  SAFAT.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Transient  Model  of  Multistage  Flash  Desalina- 
tion. 
W90-08058  3A 

KUWAIT  UNIV.,  SAFAT.  DEPT.  OF 
MECHANICAL  ENGINEERING. 

Technical  and  Economical  Comparison  Between 
Large  Capacity  Multi  Stage  Flash  and  Reverse 
Osmosis  Desalting  Plants. 
W90-07971  3  A 


Technical  Aspects  of  Reducing  Desalting  Water 

Costs  in  Distillation  Methods. 

W90-07972  3A 

Prospects  of  Hybrid  RO-MSF  Desalting  Plants 

in  Kuwait. 

W90-07973  3A 

KUWAIT  WATER  RESOURCES 
DEVELOPMENT  CENTRE,  SAFAT. 

Trihalomethanes  (THMs)  Formation  in  Multi- 
stage Flash  (MSF)  Distillation  Plants. 
W90-08050  3A 

KUWAITI  TECH  CONSULTANCE,  FAIHA. 

Predictive  Model  to  Find  the  Optimum  Chlorine 
Treatment  Scenario  for  Biofouling  Control. 
W90-08051  5F 

KYOTO  UNTV.  (JAPAN). 
Design    and   Operation    of   Small    Wastewater 
Treatment  Plants  by  the  Microbial  Film  Process. 
W90-07789  5D 

LA  MOREAUX  (P.E.)  AND  ASSOCIATES, 
INC.,  TUSCALOOSA,  AL. 

Water  Development  for  Phosphate  Mining  in  a 
Karst  Setting  In  Florida-A  Complex  Environ- 
mental Problem. 
W90-07658  6G 

LABORATORY  CONSULTANTS, 
ALBUQUERQUE,  NM. 

Renovating  the  Public  Laboratory. 

W90-07946  5F 

LAHMEYER  INTERNATIONAL  G.M.B.H., 
FRANKFURT  AM  MAIN  (GERMANY,  F.R.). 

Siah  Bishe  Pumped-Storage  Project  in  Iran. 
W90-O8335  8C 

LAJOS  KOSSUTH  UNTV.,  DEBRECEN 
(HUNGARY).  DEPT.  OF  ECOLOGY. 

Ecological  Background  and  Importance  of  the 
Change  of  Chironomid  Fauna  (Diptera:  Chiron- 
omidae)  in  Shallow  Lake  Balaton. 
W90-08084  2H 

LAVAL  UNTV.,  QUEBEC.  DEPT.  DE 
BIOLOGIE. 

Relationship   Between   Feeding   Incidence   and 
Vertical  and  Longitudinal  Distribution  of  Rain- 
bow   Smelt    Larvae    (Osmerus    mordax)    in    a 
Turbid  Well-mixed  Estuary. 
W90-07938  2L 

LAWRENCE  LD/ERMORE  NATIONAL  LAB., 
CA.  EARTH  SCIENCES  DEPT. 

Approximate    Calculation    of   Advective    Gas- 
Phase  Transport  of  14C  at  Yucca  Mountain, 
Nevada. 
W90-08203  2G 

LEEDS  UNTV.  (ENGLAND).  DEPT.  OF  CIVIL 
ENGINEERING. 

Design   and   Operation   of  Waste   Stabilization 

Ponds    in    Tourist    Areas    of    Mediterranean 

Europe. 

W90-07780  5D 

LEEDS  UNTV.  (ENGLAND).  DEPT.  OF  FUEL 
AND  ENERGY. 

Review  of  Pollution  from  Waste  Incineration. 
W90-07930  5E 

LEIDEN  RUKSUNrVERSITEIT 
(NETHERLANDS).  DEPT.  OF  POPULATION 
BIOLOGY. 

Sequential  Fractionation  of  Sediment  Phosphate. 
W90-08308  2K 

LENINGRAD  HYDROMETEOROLOGICAL 
INST.  (USSR). 

Climate  and  Lakes. 

W90-O8594  2H 


LEYLAND  CONSULTANTS  LTD.,  AUCKLAND 
(NEW  ZEALAND). 

Micro    Hydro    for    an    Isolated    Rural    Water 

Supply. 

W90-08333  8C 

LIMNOLOGISCH  INST.,  NIEUWERSLUIS 
(NETHERLANDS). 

Phosphorus   Dynamics   Following    Restoration 
Measures  in  the  Loosdrecht  Lakes  (The  Nether- 
lands). 
W90-08074  5G 

Zooplankton  Structure  in  the  Loosdrecht  Lakes 
in  Relation  to  Trophic  Status  and  Recent  Resto- 
ration Measures. 
W90-08083  5G 

LIMNOLOGISCH  INST.,  ND2UWERSLUIS 
(NETHERLANDS).  VIJVERHOF  LAB. 

Algal  Growth  and  Loss  Rates  of  Lake  Loos- 
drecht: First  Evaluation  of  the  Roles  of  Light 
and  Wind  on  a  Basis  of  Steady  State  Kinetics. 
W90-08079  2H 

Light-Limited   Algal   Growth   in   Lake   Loos- 
drecht: Steady  State  Studies  in  Laboratory  Scale 
Enclosures. 
W90-08088  2H 

Assessment  of  the  Importance  of  Emergent  and 
Floating-Leaved  Macrophytes  to  Trophic  Status 
in  the  Loosdrecht  Lakes  (The  Netherlands). 
W90-08090  2H 

LIMNOLOGISCH  INST.,  OOSTERZEE 
(NETHERLANDS). 

Relation  of  Biotic  and  Abiotic  Interactions  to 
Eutrophication  in  Tjeukemeer,  The  Netherlands. 
W90-08069  5C 

LIMNOLOGISCH  INST.,  OOSTERZEE 
(NETHERLANDS).  TJEUKEMEER  LAB. 

Phosphorus    Eutrophication    Research    in    the 

Lake  District  of  South  Western  Friesland,  The 

Netherlands:    Preliminary    Results    of   Abiotic 

Studies. 

W90-08073  5C 

LIMNOS  S.A.,  BARCELONA  (SPAIN). 
Temperature  Increase  Effects  On  Zooplankton 
Structure  in  a  Cooling  Reservoir. 
W9O-07760  5C 

LINCOLN  COLL.,  CANTERBURY  (NEW 
ZEALAND).  DEPT.  OF  SOIL  SCIENCE. 

Power-Function  Model  for  the  Soil  Moisture 

Characteristic. 

W90-07998  2G 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
APPLDXD  MATHEMATICS  AND 
THEORETICAL  PHYSICS. 

Radiometric   Dating   of  the   United   Kingdom 

SWAP  Sites. 

W90-08097  5C 

LD/ERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Lake    Sediment    Magnetism   and    Atmospheric 

Deposition. 

W90-08109  5B 

LIVERPOOL  UNTV.  (ENGLAND).  DEPT.  OF 
OCEANOGRAPHY. 

Distribution  of  Halomethanes  in  Potable  Waters 

of  Kuwait. 

W90-08399  5F 

LJUBLJANA  UNTV.  (YUGOSLAVIA). 
FACULTY  OF  MECHANICAL  ENGINEERING. 

Analysis  of  Small  Hydro  Turbine  Design. 
W90-08331  8C 


•J3 

< 

2 

< 
z 
u 

■a 
z 


OR-13 


ORGANIZATIONAL  INDEX 
LJUBLJANA  UNIV.  (YUGOSLAVIA).  FACULTY  OF  NATURAL  SCIENCES  AND 


LJUBLJANA  UNTV.  (YUGOSLAVIA). 
FACULTY  OF  NATURAL  SCIENCES  AND 
TECHNOLOGY. 

Evaluation  of  Waste  Water  Pollution. 
W90-08638  5A 

LJUBLJANA  UNTV.  (YUGOSLAVIA).  INST. 
ZA  ZDRAVSTVENO  HIDROTEHNIKO. 

Experience  and  the  Results  of  Operating  Small 

Wastewater  Treatment  Plants. 

W90-07806  5D 

Modeling  Changes  in  the  Water  Quality  of  the 
Sava  River  Caused  by  Impounding  Water  at  the 
Vrhovo  Hydroelectric  Power  Plant. 
W9O-08626  6G 

LOS  ALAMOS  NATIONAL  LAB.,  NM. 

Contaminant   Accumulation   During   Transport 

Through  Porous  Media. 

W90-07642  5B 

LOUGHBOROUGH  UND7.  OF  TECHNOLOGY 
(ENGLAND). 

Use  of  the  Rope- Washer  Pump  in  Micro-Scale 

Irrigation. 

W9O-07898  3F 

LOUGHBOROUGH  UNTV.  OF  TECHNOLOGY 
(ENGLAND).  DEFT.  OF  GEOGRAPHY. 

Changing  Synoptic  Weather  Patterns,  Rainfall 

Regimes  and  Acid  Inputs  in  the  East  Midlands, 

U.K. 

W90-08580  2B 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 

Prediction  of  Contaminant  Retention  and  Trans- 
port   in    Soils    Using    Kinetic    Multireaction 
Models. 
W90-08299  5B 

LOUISIANA  STATE  UNTV.,  BATON  ROUGE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Analytical  Model  for  Furrow  Irrigation. 
W90-O8354  3F 

LOUISVILLE  UNTV.,  KY.  DEPT.  OF 
BIOLOGY. 

Detection  of  Coliform  Bacteria  in  Water  by 
Polymerase  Chain  Reaction  and  Gene  Probes. 
W90-07686  5A 

LOWER  COLORADO  RIVER  AUTHORITY, 
AUSTIN,  TX.  WATER  AND  WASTEWATER 
UTILITIES  PROGRAM. 

Estimating    Irrigation    Diversions    for    Major 

Texas  Rice-Growing  Area. 

W90-08361  3F 

LULEAA  UNTV.  (SWEDEN).  DTV.  OF 
SANITARY  ENGINEERING. 

Dewatering  of  Sludge  by  Natural  Methods. 
W90-07802  5D 

LUND  UNIV.  (SWEDEN).  DEPT.  OF 
CHEMICAL  ENGINEERING. 

On-Line  Failure  Analysis  of  a  Biogas  Plant  by  a 

Tracer  Test. 

W90-O8322  5D 

LUND  UNTV.  (SWEDEN).  DEPT.  OF 
TECHNICAL  ANALYTICAL  CHEMISTRY. 

Identity  of  Chlorinated  Organic  Substances  in 

Aquatic  Organisms  and  Sediments. 

W90-08448  5B 

LUND  UNP7.  (SWEDEN).  DEPT.  OF  WATER 
RESOURCES  ENGINEERING. 

Climate-Induced  Effects  on  the  Water  Balance- 
Preliminary  Results  from  Studies  in  the  Var- 
pinge  Experimental  Research  Basin. 
W90-08598  2A 

LUND  UNIV.  (SWEDEN).  INST.  OF 
ECOLOGY. 

Recent  Acidification  and  Changes  in  the  Subfos- 
sil   Chrysophyte   Flora   of  Lakes   in    Sweden, 
Norway  and  Scotland. 
W90-08104  2H 


LYONNAISE  DES  EAUX,  LE  PECQ 
(FRANCE).  LAB.  CENTRAL. 

Comparisons   Between   Activated   Carbon   and 
Slow  Sand  Filtration  in  the  Treatment  of  Sur- 
face Waters. 
W90-08486  5F 

MACAULAY  LAND  USE  RESEARCH  INST., 
ABERDEEN  (SCOTLAND). 

Assessment  of  Wet  Deposition  Mechanisms  in  an 

Upland  Scottish  Catchment. 

W90-07990  5B 

MACDONALD  COLL.,  STE.  ANNE  DE 
BELLEVUE  (QUEBEC).  DEPT.  OF 
RENEWABLE  RESOURCES. 

Electrostatically  Enhanced  Evaporation  Rates 

of  Saline  Water. 

W90-08059  3A 

MAGYAR  TUDOMANYOS  AKADEMIA, 
BUDAPEST.  STATION  FOR  DANUBE 
RESEARCH. 

Phytoplankton    and    Zooplankton    (Cladocera, 
Copepoda)   Relationship   in   the   Eutrophicated 
River  Danube  (Danubialia  Hungarica,  CXI). 
W90-08082  5C 

MAINE  UNTV.,  ORONO.  DEPT.  OF  BOTANY 
AND  PLANT  PATHOLOGY. 

Alkalinity  and  pH  of  Three  Lakes  in  Northern 
New  England,  U.S.A.,  over  the  Past  300  Years. 
W90-08121  2H 

MALAGA  UNTV.  (SPAIN).  DEPT.  DE 
ECOLOGIA. 

Size-Abundance    Distribution    and    Taxonomic 
Composition  of  Plankton   in  an  Oligotrophia 
High    Mountain     Lake    (La    Caldera,     Sierra 
Nevada,  Spain). 
W90-08013  2H 

MALAGA  UNTV.  (SPAIN).  FACULTAD  DE 
CTENCIAS. 

Serotypes  and  Pyocin  Types  of  Pseudomonas 
aeruginosa  Isolated  from  Natural  Waters. 
W90-08015  5B 

MALMO  WATER  AND  SEWER  WORKS 
(SWEDEN). 

Stormwater    Detention    for    Drainage,    Water 

Quality,  and  CSO  Management. 

W90-08138  5G 

MANITOBA  UNP7.,  WINNIPEG.  DEPT.  OF 
BOTANY. 

Indices  of  Triazine  Toxicity  in  Chlamydomonas 

geitleri  Ettl. 

W90-08452  5C 

MANITOBA  UNTV.,  WINNIPEG.  DEPT.  OF 
CIVIL  ENGINEERING. 

Expert  System  for  the  Selection  of  a  Suitable 
Method  for  Flow  Measurement  in  Open  Chan- 
nels. 
W90-07724  2E 

Reliability-Constrained  Pipe  Network  Model. 
W90-08210  6B 

Appraisal  of  the  'Region  of  Influence'  Approach 

to  Flood  Frequency  Analysis. 

W90-08267  2E 

Risk  Equivalent  Seasonal  Discharge  Programs 

for  Multidischarger  Streams. 

W90-08273  5G 


MANVILLE  DE  FRANCE,  ST.-CLOUD. 

Precoat  Filtration. 
W90-08500 


5F 


MARQUETTE  UNIV.,  MILWAUKEE,  WI. 
DEPT.  OF  CIVIL  ENGINEERING. 

Simple  Stochastic  Model  for  Annual  Flows. 
W90-08276  2E 


Stochastic  System  Identification  of  Sewer-Flow 

Models. 

W90-08344  5D 

MARYLAND  UNIV.,  COLLEGE  PARK. 
COOPERATIVE  INST.  FOR  CLIMATE 
STUDIES. 

Time-mean  Precipitation  and  Vertical  Motion 

Patterns  over  the  United  States. 

W90-07948  2B 

Towards  Monitoring  Droughts  from  Space. 
W90-08005  21 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  AGRICULTURAL  ENGINEERING. 

Modeling  Management  Practice  Effects  on  Pes- 
ticide Movement  to  Ground  Water. 
W90-07602  5B 

MARYLAND  UNTV.,  COLLEGE  PARK.  DEPT. 
OF  CIVIL  ENGINEERING. 

Problems  with  Logarithmic  Transformations  in 

Regression. 

W90-07833  7C 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  MATHEMATICS. 

Estimation  of  Mean  Rain  Rate:  Application  to 

Satellite  Observations. 

W90-07825  7B 

Analysis  of  the  Threshold  Method  for  Measur- 
ing Area-Average  Rainfall. 
W90-08197  2B 

MARYLAND  UND7.,  COLLEGE  PARK.  DEPT. 
OF  METEOROLOGY. 

Global  Hydrologic  and  Energy  Cycles:  Sugges- 
tions for  Studies  in  the  Pre-Global  Energy  and 
Water  Cycle  Experiment  (GEWEX)  Period. 
W90-07818  7  A 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE. 

Clustered  or  Regular  Cumulus  Cloud   Fields: 
The  Statistical  Character  of  Observed  and  Simu- 
lated Cloud  Fields. 
W90-07577  2B 

Stabilization   Functions  of  Unforced  Cumulus 
Clouds:  Their  Nature  and  Components. 
W90-07578  2B 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  DEPT.  OF  CTVTL 
ENGINEERING. 

Real-Time  Control  of  a  System  of  Large  Hydro- 
power  Reservoirs. 
W90-07672  7C 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  RALPH  M.  PARSONS  LAB. 

Parameter  Estimation  and  Sensitivity  Analysis 
for   the    Modified    Bartlett-Lewis    Rectangular 
Pulses  Model  of  Rainfall. 
W90-07582  2B 

Hydrologic  Modeling  of  New  England  River 

Basins  Using  Radar  Rainfall  Data. 

W90-07586  2B 

MASSACHUSETTS  UNIV.,  AMHERST. 

Water  Pollution  Biology:  A  Laboratory/Field 

Handbook. 

W90-08173  5C 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  CIVIL  ENGINEERING. 

Water  Distribution  Systems:  A  Troubleshooting 

Manual. 

W90-08159  5F 
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MIYAZAKI  UNIV.  (JAPAN).  DEPT.  OF  CIVIL  ENGINEERING. 


Chlorination  By-products  in  Drinking  Waters: 

From  Formation  Potentials  to  Finished  Water 

Concentrations. 

W90-08372  5F 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  ENVIRONMENTAL  SCIENCES. 

Effect  of  Aluminum  in  Soft  Water  at  Low  pH 
on  Oxygen  Consumption  by  the  Dragonfly  Li- 
bellula  julia  Uhler. 
W90-07881  2H 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  BIOLOGY. 

Patterns  in  the  Submerged  Macrophyte  Biomass 
of  Lakes  and  the  Importance  of  the  Scale  of 
Analysis  in  the  Interpretation. 
W90-08435  2H 

MCGILL  UNIV.,  MONTREAL  (QUEBEC 
DEPT.  OF  CIVIL  ENGINEERING. 

Shore  Attachment  of  Buoyant  Effluent  in  Strong 

Crossflow. 

W9O-O8207  5B 

Assessing  Polyelectrolyte  Behavior  by  Size-Ex- 
clusion Chromatography. 
W90-08348  5D 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  PHYSICS. 

Multifractals,  Universality  Classes  and  Satellite 

and  Radar  Measurements  of  Cloud  and  Rain 

Fields. 

W9O-07576  2B 

Statistical   Model  of  Extreme   Storm   Rainfall. 
W90-07581  2B 

MCGILL  WEATHER  RADAR 
OBSERVATORY,  STE.  ANNE  DE  BELLEVUE 
(QUEBEC 

Variability  of  Summer  Florida  Rainfall  and  its 
Significance  for  the  Estimation  of  Rainfall  by 
Gages,  Radar,  and  Satellite. 
W90-07592  2B 

MCNEESE  STATE  UNIV.,  LAKE  CHARLES, 
LA.  DEPT.  OF  CHEMISTRY. 

Heavy  Metal  Content  of  Sediments  in  the  Calca- 
sieu River/Lake  Complex,  Louisiana. 
W90-08309  5B 

MECANA  UMWELTTECHNIK  A.G., 
SCHMERIKON  (SWITZERLAND). 

Enlargement  of  Sewage  Treatment  Plants  for 
Nitrification  by  Use  of  Subsequent  Rotating  Bio- 
logical Contactors. 
W90-07792  5D 

MELBOURNE  AND  METROPOLITAN 
BOARD  OF  WORKS  (AUSTRALIA). 
ENVIRONMENTAL  SERVICES  SECTION. 

Long-term  Monitoring  of  the  Effects  of  Treated 
Sewage  Effluent  on  the  Intertidal  Macroalgal 
Community  Near  Cape  Schanck,  Victoria,  Aus- 
tralia. 
W90-08263  5C 

MESSIAH  COLL.,  GRANTHAM,  PA. 

Interaction  of  Metals  and  Protons  with  Algae: 
II.  Ion  Exchange  in  Adsorption  and  Metal  Dis- 
placement by  Protons. 
W90-07884  5D 

METCALF  AND  EDDY,  INC.,  SANTA 
BARBARA,  CA. 

Effects  of  Access  Tube  Material  and  Grout  on 

Neutron   Probe   Measurements  in  the   Vadose 

Zone. 

W90-07600  7B 

METEOROLOGICAL  OFFICE,  BRACKNELL 
(ENGLAND).  NOWCASTTNG  AND  SATELLITE 
APPLICATIONS  BRANCH. 

Applications    of   Weather    Radar    Systems:    A 
Guide  to  Uses  of  Radar  Data  in  Meteorology 
and  Hydrology. 
W90-07549  7B 


METEOROLOGICAL  RESEARCH  INST., 
YATABE  (JAPAN). 

Short-term    Precipitation    Patterns    in    Central 
Honshu,  Japan:  Classification  with  the  Fuzzy  C- 
means  Method. 
W90-08365  2B 

METROPOLITAN  WATER  RECLAMATION 
DISTRICT  OF  GREATER  CHICAGO,  IL. 
PUBLIC  INFORMATION  OFFICE. 

Chicago's  Answer  to  Overflow:  Tunnel  Vision. 
W90-07955  5E 

METROPOLITAN  WATER  RECLAMATION 
DISTRICT  OF  GREATER  CHICAGO,  IL. 
RESEARCH  AND  DEVELOPMENT  DEPT. 

Radium-226  and  Tritium  in  Public  Well  Supplies 

of  the  Greater  Chicago  Area. 

W90-07897  5B 

MIAMI  UNIV.,  OXFORD,  OH.  DEPT.  OF 
CHEMISTRY. 

Minimizing  Chlorite  Ion  and  Chlorate  Ion  in 
Water  Treated  with  Chlorine  Dioxide. 
W90-08370  5F 

MICHIGAN  TECHNOLOGICAL  UNIV., 
HOUGHTON.  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

Multiyear  Trends  in  Snowpack  Ion  Accumula- 
tion and  Loss,  Northern  Michigan. 
W90-07680  5B 

Pattern  of  Solute  Movement  from  Snow  into  an 

Upper  Michigan  Stream. 

W90-08434  2A 

MICHIGAN  TECHNOLOGICAL  UNIV., 
HOUGHTON.  DEPT.  OF  CIVIL 
ENGINEERING. 

Calculation  of  Daily  Average  Photosynthesis. 
W90-08352  2H 

MICHIGAN  UNIV.,  ANN  ARBOR.  CENTER 
FOR  GREAT  LAKES  AND  AQUATIC 
SCIENCES. 

Morphometric  Analysis  of  Phosphate  and  Chro- 
mium Interactions  in  Cyclotella  meneghiniana. 
W90-08287  5C 

MICHIGAN  UNTV.,  ANN  ARBOR.  DEPT.  OF 
CIVIL  ENGINEERING. 

Hydraulic  Transients  in  Rock-Bored  Tunnels. 
W90-08209  8B 

Modeling    Multiphase    Migration    of    Organic 
Chemicals  in  Groundwater  Systems-A  Review 
and  Assessment. 
W90-08302  5B 

MICHIGAN  UNIV.,  ANN  ARBOR.  SCHOOL 
OF  NATURAL  RESOURCES. 

Longitudinal  Structure  of  an  Agricultural  Prai- 
rie River  System  and  its  Relationship  to  Current 
Stream  Ecosystem  Theory. 
W90-08437  2H 

MILAN  UNIV.  (ITALY).  DIPT.  DI  SCIENZE 
DELIA  TERRA. 

Hydrogeological  Role  of  an  Aquitard  in  Pre- 
venting Drinkable  Water  Well  Contamination:  A 
Case  Study. 
W9O-O830O  5B 

MINERALS  MANAGEMENT  SERVICE, 
HERNDON,  VA.  ENVIRONMENTAL 
STUDIES  BRANCH. 

Numerical  Simulations  of  Blue  Crab  Larval  Dis- 
persal and  Recruitment. 
W90-08264  2L 

MINISTRY  OF  AGRICULTURE,  FISHERIES 
AND  FOOD,  BURNHAM  ON  CROUCH 
(ENGLAND).  FISHERIES  LAB. 

Chemical  Pollution  Status  of  the  North  Sea. 
W90-08455  5B 


MINISTRY  OF  ENVIRONMENT,  NANAIMO 
(BRITISH  COLUMBIA).  WASTE 
MANAGEMENT  BRANCH. 

Effects  of  Decreasing  Heavy  Metal  Concentra- 
tions on  the  Biota  of  Buttle  Lake,  Vancouver 
Island,  British  Columbia. 
W90-08381  5G 

MINISTRY  OF  PUBLIC  WORKS,  POWER 
AND  WATER,  MANAMA  (BAHRAIN).  WATER 
SUPPLY  DIRECTORATE. 

Biological    Fouling   and   Control   at   Ras   Abu 
Jarjur  RO  Plant:  A  New  Approach. 
W90-08041  3  A 

MINISTRY  OF  WATER  RESOURCES  AND 
ELECTRIC  POWER,  BEIJING  (CHINA). 
INFORMATION  RESEARCH  INST. 

Design  of  China's  Ming  Tombs  Pumped-Storage 

Scheme. 

W90-08336  8A 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  CTVTL  AND  MINERAL  ENGINEERING. 

Concentrations  and  Fluxes  of  Polycyclic  Aro- 
matic  Hydrocarbons   and   Polychlorinated   Bi- 
phenyls  Across  the  Air- Water  Interface  of  Lake 
Superior. 
W90-07885  5B 

MINNESOTA  UNIV.,  MINNEAPOLIS. 
LEMNOLOGICAL  RESEARCH  CENTER. 

Groundwater    Control    of   Closed-Basin    Lake 
Levels  Under  Steady-State  Conditions. 
W90-07727  2F 

MINNESOTA  UNTV.,  MINNEAPOLIS.  ST. 
ANTHONY  FALLS  HYDRAULIC  LAB. 

In    Search   of  Regularities   in   Extreme   Rain- 
storms. 
W90-07579  2B 

Model-B  Sediment-Concentration  Gage:  Factors 
Influencing  Its  Readings  and  a  Formula  for  Cor- 
recting Its  Errors. 
W90-08166  7B 

Hydraulic    Design   of  Winter    Lake    Aeration 

System. 

W90-08350  5G 

MINNESOTA  UNTV.,  ST.  PAUL.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Effective  Rainfall  Estimation  Methods. 
W90-08356  2B 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
SOIL  SCIENCE. 

Albedo  Decay  of  Prairie  Snows. 

W90-07824  2C 

MISSISSIPPI  UNTV.,  UNIVERSITY.  DEPT.  OF 
BIOLOGY. 

Influence  of  Woody  Debris  on  Nutrient  Reten- 
tion in  Catastrophically  Disturbed  Streams. 
W90-07718  2H 

MISSOURI  UNIV.-COLUMBIA.  SCHOOL  OF 
FORESTRY,  FISHERIES  AND  WILDLIFE. 

Movements  of  Channel  and  Flatland  Catfish  be- 
tween   the    Missouri    River   and    a   Tributary, 
Perche  Creek. 
W90-08467  4C 

MIYAZAKI  UND7.  (JAPAN).  DEPT.  OF  CD/IL 
ENGINEERING. 

Nitrification  Kinetics  and  Simultaneous  Remov- 
al of  Biomass  and  Phosphorous  in  Rotating  Bio- 
logical Contactors. 
W90-07793  5D 
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MONASH  UNIV.,  CLAYTON  (AUSTRALIA).  CENTRE  FOR  STREAM  ECOLOGY. 


MONASH  UNIV.,  CLAYTON  (AUSTRALIA). 
CENTRE  FOR  STREAM  ECOLOGY. 

Effects  of  Multiple  Disturbance  on  Macroinver- 
tebrate  Communities  In  the  Acheron  River,  Vic- 
toria. 
W90-07648  2E 

MONCTON  UNIV.  (NEW  BRUNSWICK). 
ECOLE  DE  SCIENCES  FORESTIERES. 

Simulation  of  Snowmelt  Runoff  Pathways  on 

the  Lac  Laflamme  Watershed. 

W90-07980  2C 

MONTANA  STATE  UNIV.,  BOZEMAN.  DEFT. 
OF  MICROBIOLOGY. 

Rapid  Detection  of  Chlorine-Induced  Bacterial 
Injury   by   the   Direct   Viable   Count   Method 
Using  Image  Analysis. 
W90-07690  5A 

MONTANA  UNTV.,  MISSOULA.  DEFT.  OF 
GEOLOGY. 

Grain  Size  Partitioning  of  Metals  In  Contaminat- 
ed, Coarse-Grained  River  Floodplain  Sediment: 
Clark  Fork  River,  Montana,  U.S.A. 
W90-07657  5B 

MONTGOMERY  (JAMES  M.)  CONSULTING 
ENGINEERS,  INC.,  PASADENA,  CA. 

Colloid  Filtration  in  Fluidized  Beds. 
W90-08345  5D 

Colloid  Removal  in  Fluidized-Bed  Biofilm  Reac- 
tor. 
W90-08346  5D 


MONTPELLDj:R-2  UNIV.  (FRANCE).  INST. 
DES  SCIENCES  DE  LTNGEND2UR. 

Flocculation  in  a  Fluidized  Bed  (Floculation  en 

Lit  Fluidise). 

W90-07920  5D 

MONTPELLD2R-2  UNIV.  (FRANCE).  LAB. 
D'HYDROGEOLOGDI. 

Sources  of  Nitrates  in  Fissure  Groundwater  in 
the  Humid  Tropical  Zone--The  Example  of 
Ivory  Coast  (Origine  Des  Nitrates  dans  les 
Nappes  de  Fissures  de  la  Zone  Tropicale 
Humide-Example  de  la  Cote  D'lvoire). 
W90-O7988  5B 

MONTREAL  UNIV.  (QUEBEC  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Zooplankton    Species    Dynamics    During    Im- 
poundment and  Stabilization  in  a  Subarctic  Res- 
ervoir. 
W90-O7762  2H 

MOSS  LANDING  MARINE  LABS.,  CA. 

Changes  in  Hard  Bottom  Communities  Related 
to  Boat  Mooring  and  Tributyltin  in  San  Diego 
Bay:  A  Natural  Experiment. 
W90-07942  5C 

MOSS  (ROSCOE)  CO.,  LOS  ANGELES,  CA. 

Handbook  of  Ground  Water  Development. 
W90-08140  *B 

MUENSTER  UNTV.  (GERMANY,  F.R.). 
CENTER  FOR  APPLIED  CLIMATOLOGY 
AND  ENVIRONMENTAL  STUDUES. 

Projected    Climatic    Changes   and    Impacts   in 

Europe  Due  to  Increased  C02. 

W90-O8567  2B 

MUNICIPAL  WATER  WORKS  OF 
AMSTERDAM,  HEEMSTEDE 
(NETHERLANDS).  WATER  QUALITY  DEPT. 

Benefits  of  Covered  Slow  Sand  Filtration. 
W90-O8485  5F 

MUNICIPALITY  OF  METROPOLITAN 
SEATTLE,  WA. 

Real-time  Control  System  for  CSO  Reduction. 
W90-07954  5E 


MURRAY-DARLING  FRESHWATER 
RESEARCH  CENTRE,  ALBURY 
(AUSTRALIA). 

Urban  Nutrient  Inputs  and  Phytoplankton  Bio- 
mass  in  a  Small  Impoundment  On  the  River 
Murray,  Australia. 
W90-07747  5B 

Organic  Matter  Degradation  and  Nutrient  Re- 
generation in  Australian  Freshwaters:  II.  Spatial 
and  Temporal  Variation,  and  Relation  with  En- 
vironmental Conditions. 
W90-07956  2E 

NAGASAKI  UNTV.  (JAPAN).  FACULTY  OF 
PHARMACEUTICAL  SCIENCES. 

Profile  of  Metal-Binding  Proteins  and  Heme  Ox- 
ygenase   in    Red    Carp    Treated    with    Heavy 
Metals,  Pesticides  and  Surfactants. 
W90-08027  5B 

NANYANG  TECHNOLOGICAL  INST., 
SINGAPORE.  SCHOOL  OF  CIVIL  AND 
STRUCTURAL  ENGINEERING. 

Mechanics  of  Local  Scour  Around  Submarine 

Pipelines. 

W90-08254  8B 

NATAL  UNTV.,  PIETERMARITZBURG 
(SOUTH  AFRICA).  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Detailed   Delimitation   of  Rainfall   Regions  in 

Southern  Africa. 

W90-08226  2B 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  GREENBELT,  MD. 
GODDARD  SPACE  FLIGHT  CENTER. 

Estimation  of  Convective  Rainfall  by  Area  Inte- 
grals: 2.  The  Height-Area  Rainfall  Threshold 
(HART)  Method. 
W90-07588  2B 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  GREENBELT,  MD.  LAB. 
FOR  ATMOSPHERIC  SCIENCES. 

Beam  Filling  Error  in  the  Nimbus  5  Electroni- 
cally Scanning  Microwave  Radiometer  Observa- 
tions of  Global  Atlantic  Tropical  Experiment 
Rainfall. 
W90-07590  2B 

Sampling  Errors  for  Satellite-Derived  Tropical 
Rainfall:   Monte  Carlo  Study  Using  a  Space- 
Time  Stochastic  Model. 
W90-07591  2B 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  NEW  YORK.  GODDARD 
INST.  FOR  SPACE  STUDIES. 

Sources  of  Sahel   Precipitation   for   Simulated 

Drought  and  Rainy  Seasons. 

W90-08200  2B 

NATIONAL  BOARD  OF  WATERS,  HELSINKI 
(FINLAND). 

Advanced  Chemical  Treatment  with  Floccula- 
tion in  Pipes. 
W9O-07796  SO 

Determination  of  Areal  Evapotranspiration  from 
Satellite    Data    Using    a    Temperature/Surface 
Fluxes  Inversion  Model. 
W90-08576  7B 

Snow    and     Ice~Nonrenewable     Natural     Re- 
sources in  the  Future. 
W90-08588  2C 

NATIONAL  BOARD  OF  WATERS,  HELSINKI 
(FINLAND).  WATER  AND  ENVIRONMENT 
RESEARCH  INST. 

150  Years  Since  G.  G.  Hallstrom's  Studies  on 
Ice  Break-Up  Dates  as  Climatic  Indicators. 
W90-08590  2C 


NATIONAL  BOARD  OF  WATERS,  HELSINKI 
(FINLAND).  WATER  RESEARCH  INST. 

Long-Term  Trends  in  River  Flow  in  Finland. 
W90-08599  2E 

Multiannual  Variations  of  Groundwater  in  Fin- 
land During  the  Years  1962-1989. 
W90-08603  2F 

NATIONAL  CANCER  INST.,  BETHESDA,  MD. 
ENVIRONMENTAL  EPIDEMIOLOGY 
BRANCH. 

Epidemiologic  Studies  and  Risk  Assessment  of 

Volatile     Organic     Compounds     in     Drinking 

Water. 

W90-08528  5F 

NATIONAL  ENVIRONMENTAL 
ENGINEERING  RESEARCH  INST.,  NAGPUR 
(INDIA). 

Simple  Elution  and  Reconcentration  Technique 
for  Viruses  Concentrated  on  Membrane  Filters 
from  Drinking  Water  Samples. 
W90-07921  5  A 

NATIONAL  ENVIRONMENTAL  RESEARCH 
INST.,  SILKEBORG  (DENMARK). 

Interactions  Between  Sediment  and  Water  in  a 

Shallow  and  Hypertrophic  Lake:  A  Study  on 

Phytoplankton    Collapses    in    Lake    Sobygard, 

Denmark. 

W90-08080  2H 

Interactions  Between  Phytoplankton,  Zooplank- 
ton, and  Fish  in  a  Shallow,  Hypertrophic  Lake: 
A  Study  of  Phytoplankton  Collapses  in  Lake 
Sobygard,  Denmark. 
W90-08081  2H 

NATIONAL  ENVHtONMENTAL  RESEARCH 
INST.,  SILKEBORG  (DENMARK).  DIV.  OF 
FRESHWATER  ECOLOGY. 

Pore  Water  Dynamics  in  the  Sediment  of  a 

Shallow  and  Hypertrophic  Lake. 

W90-08317  2H 

NATIONAL  FISHERIES  CONTAMINANT 
RESEARCH  CENTER,  COLUMBIA,  MO. 

Laboratory  and  Field  Techniques  in  Ecotoxico- 
logical  Research:  Strengths  and  Limitations. 
W90-07545  ?B 

NATIONAL  FISHERIES  CONTAMINANT 
RESEARCH  CENTER,  JACKSON,  WY. 
JACKSON  HELD  STATION. 

Sensitivity  of  Endemic  Snake  River  Cutthroat 
Trout  to  Acidity  and  Elevated  Aluminum. 
W90-08466  5C 

NATIONAL  FISHERIES  CONTAMINANT 
RESEARCH  CENTER,  YANKTON,  SD.  FIELD 
RESEARCH  STATION. 

Toxicity  of  Organic  Selenium  in  the  Diet  to 

Chinook  Salmon. 

W90-08246  5C 

NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  IBARAKI  (JAPAN). 

Chemical  Reactions  of  Organic  Compounds  on 

Clay  Surfaces. 

W90-08306  5B 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
CONGELLA  (SOUTH  AFRICA).  NATAL 
REGIONAL  LAB. 

Methanogenesis  and  Sulfate  Reduction  in 
Timber  and  Drainage  Water  from  a  Gold  Mine. 
W90-07570  5B 

Application    of   the    Community    Degradation 

Index  to  South  African  Estuaries. 

W90-07924  5C 
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NEW  YORK  CITY  DEPT.  OF  PARKS  AND  RECREATION.  CAPITAL  PROJECTS  DIV. 


NATIONAL  MARINE  FISHERIES  SERVICE, 
SEATTLE,  WA.  NORTHWEST  FISHERIES 
CENTER. 

Effect  of  Chemically  Contaminated  Marine 
Sediment  on  Naupliar  Production  of  the  Marine 
Harpacticoid  Copepod,  Tigriopus  californicus. 
W90-08026  5C 

NATIONAL  METEOROLOGICAL  CENTER, 
WASHINGTON,  DC.  CLIMATE  ANALYSIS 
CENTER. 

Precipitation  Climatology  of  5-Day  Periods. 
W90-O80O4  2B 

NATIONAL  METEOROLOGICAL  SERVICES 
AGENCY,  ADDIS  ABABA  (ETHIOPIA). 

Annual  Rainwater  Potential  and  Its  Variability 

in  Drought  Years  Over  Ethiopia. 

W90-08581  2B 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  SILVER  SPRING,  MD. 
AIR  RESOURCES  LAB. 

Variation  in  United  States  Cloudiness  and  Sun- 
shine Duration  between  1950  and  the  Drought 
Year  of  1988. 
W9O-O80O6  2B 

NATIONAL  PARK  SERVICE,  MAMMOTH 
CAVE,  KY. 

Subsurface   Drainage   in   the   Mammoth   Cave 

Area. 

W90-08545  2F 

NATIONAL  RESEARCH  CENTRE,  CAIRO 
(EGYPT).  DEPT.  OF  ELECTROCHEMISTRY. 

Pitting  Corrosion   Behaviour  of  Aluminium  in 

Water  Desalination  Plants. 

W90-07970  3A 

NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAWA  (ONTARIO).  DIV.  OF 
BIOLOGICAL  SCIENCES. 

Mercury  in  the  Ottawa  River  (Canada). 
W90-07532  5B 

NATIONAL  RESEARCH  COUNCIL, 
WASHINGTON,  DC.  BOARD  ON 
ENVIRONMENTAL  STUDDIS  AND 
TOXICOLOGY. 

Evaluation    of   Toxicity    of   Volatile    Organic 

Chemicals:  General  Considerations. 

W90-08527  5F 

NATIONAL  RESEARCH  COUNCIL, 
WASHINGTON,  DC.  BOARD  ON 
TOXICOLOGY  AND  ENVIRONMENTAL 
HEALTH  HAZARDS. 

Drinking  Water  and  Health. 

W90-08157  5C 

NATIONAL  RESEARCH  COUNCIL, 
WASHINGTON,  DC.  COMMITTEE  ON  DATA 
NEEDS. 

Definite  Project  Report  with  Environmental  As- 
sessment for  Section  14,  Emergency  Streambank 
Protection,  Des  Moines  River,  County  Road  J- 
12,  Wapello  County,  Iowa. 
W90-08558  4D 

NATIONAL  RESEARCH  COUNCIL, 
WASHINGTON,  DC.  SAFE  DRINKING 
WATER  COMMITTEE. 

Drinking  Water  and  Health:  Disinfectants  and 

Disinfectant  By-Products. 

W90-08156  5C 

Drinking  Water  and  Health.  Volume  9:  Selected 

Issues  in  Risk  Assessment. 

W90-O8158  5C 

NATIONAL  RESEARCH  INST.  FOR 
POLLUTION  AND  RESOURCES,  YATABE 

(JAPAN). 
Ozonation    of    Several    Organic    Compounds 
Having  Low  Molecular  Weight  Under  Ultravio- 
let Irradiation. 
W90-08453  5D 


NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  SOLNA. 

Midge  Fauna  Development  in  Acidified  Lakes 

in  Northern  Europe. 

W90-08105  2H 

Palaeolimnological    Changes   Related    to   Acid 
Deposition  and  Land-Use  in  the  Catchments  of 
Two  Norwegian  Soft-Water  Lakes. 
W90-08117  5C 

NATIONAL  TAIWAN  UNTV.,  TAIPEI.  DEPT. 
OF  CIVIL  ENGINEERING. 

Bed  Evolution  in  Channel  Beds. 

W90-08256  2J 

NATIONAL  TECHNICAL  UNIV.,  ATHENS 
(GREECE).  FACULTY  OF  CHEMICAL 
ENGINEERING. 

Modeling  of  Calcium  Sulphate  Fouling  of  Re- 
verse Osmosis  Membranes. 
W90-07967  3A 

NATIONAL  UNTV.  OF  SINGAPORE.  DEPT. 
OF  CHEMISTRY. 

Some  Further  Studies  on  Factors  Affecting  the 
Leaching    of   Lead    from    Unplasticized    Poly 
(Vinyl  Chloride)  Pipes. 
W90-08387  5B 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO). 

Vertical    and    Lateral    Distribution    of    Fine- 

Grained  Particulates  in  Prairie  and  Cordilleran 

Rivers:  Sampling  Implications  for  Water  Quality 

Programs. 

W90-07911  5B 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  LAKES 
RESEARCH  BRANCH. 

Factors  Affecting  Sources  and  Fate  of  Persistent 
Toxic  Organic  Chemicals:  Examples  from  the 
Laurentian  Great  Lakes. 
W90-07533  5B 

Mathematical  Models  for  Predicting  the  Fate  of 
Contaminants  in  Freshwater  Ecosystems. 
W9O-07546  5B 

Seasonal  Variability  of  N:P  Ratios  in  Eutrophic 

Lakes. 

W90-08075  5B 

NATIONAL  WATER  WELL  ASSOCIATION, 
DUBLIN,  OH. 

Chemical  Evolution  of  Ground  Water  in  the 

Milk  River  Aquifer,  Canada. 

W90-08195  2K 

NATIONAL  WEATHER  SERVICE,  BOHEMIA, 

NY.  EASTERN  REGION. 
Relation  of  Wind  Field  and  Buoyancy  to  Rain- 
fall Inferred  from  Radar. 
W90-07562  2B 

NEBRASKA  UNTV.-LINCOLN. 
CONSERVATION  AND  SURVEY  DIV. 

Shallow  Seismic  Refraction  Used  to  Map  the 
Hydrostratigraphy  of  Nukuoro  Atoll,  Microne- 
sia. 
W90-07981  2F 

NEBRASKA  UNIV.-LINCOLN.  DEPT.  OF 
CIVIL  ENGINEERING. 

Estimation  of  Environmental  Risk  Due  to  Pol- 
luted Sediment. 
W90-08635  5C 

NEBRASKA  UNIV.,  LINCOLN.  INST.  OF 
AGRICULTURE  AND  NATURAL 
RESOURCES. 

Pesticide  Contamination  of  Ground  Water  Arti- 
ficially Recharged  by  Farmland  Runoff. 
W90-07606  5B 


NESSIN  WATER  QUALITY  CENTRAL  LAB., 
NAZARETH  (ISRAEL). 

Contribution     of     Silver     Carp     (Hypophtal- 
michthys  molitrix)  to  the  Biological  Control  of 
Netofa  Reservoirs. 
W90-08071  2H 

NEVADA  UNIV.,  LAS  VEGAS.  DESERT 
RESEARCH  INST. 

Mass-Dimensional  Relationships  for  Ice  Parti- 
cles and  the  Influence  of  Riming  on  Snowfall 
Rates. 
W90-07823  2C 

NEVADA  UNTV.,  LAS  VEGAS.  LAKE  MEAD 
LEMNOLOGICAL  RESEARCH  CENTER. 

Effects  of  Ambient  Lake  Mohave  Temperatures 
on    Development,    Oxygen    Consumption,    and 
Hatching  Success  of  the  Razorback  Sucker. 
W90-08457  2H 

NEVADA  UNTV.,  RENO. 

Comparisons  of  Three  Methods  to  Determine 
the  Vertical  Stratification  of  Pore  Fluids. 
W90-07599  7B 

NEVADA  UNTV.  SYSTEM,  LAS  VEGAS. 
WATER  RESOURCES  CENTER. 

Hydrogeology  of  the  South-Central  Kentucky 

Karst. 

W90-08544  2F 

Water  Budget  and  Physical  Hydrology. 
W90-08546  2A 

Chemical  Hydrology. 

W90-08548  2K 

NEW  HAMPSHIRE  UNTV.,  DURHAM.  DEPT. 
OF  CIVIL  ENGINEERING. 

Modifications  to  the  Slow  Rate  Filtration  Proc- 
ess for  Improved  Trihalomethane  Precursor  Re- 
moval. 
W90-08487  5F 

NEW  JERSEY  DEPT.  OF  ENVIRONMENTAL 
PROTECTION,  TRENTON.  OFFICE  OF 
SCIENCE  AND  RESEARCH. 

Research  Methods  for  Determination  of  Volatile 

Organic  Compounds  in  Water. 

W90-08512  5  A 

NEW  JERSEY  INST.  OF  TECH.,  NEWARK. 
BIOTECHNOLOGY  RESEARCH  GROUP. 

Biodegradation  of  2-Chlorophenol  Using  Immo- 
bilized Activated  Sludge. 
W90-07629  5D 

NEW  JERSEY  MEDICAL  SCHOOL, 
NEWARK.  DEPT.  OF  PREVENTIVE 
MEDICINE  AND  COMMUNITY  HEALTH. 

Health  Effects  of  a  Thorium  Waste  Disposal 

Site. 

W90-08283  5C 

NEW  MEXICO  INST.  OF  MINING  AND 
TECHNOLOGY,  SOCORRO.  DEPT.  OF 
GEOSCIENCE. 

Chlorine-36  Tracing  of  Salinity  Sources  in  the 
Dry  Valleys  of  Victoria  Land,  Antarctica. 
W90-07569  2K 

NEW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 
DEPT.  OF  AGRONOMY  AND 
HORTICULTURE. 

Plant  Uptake  of  Sludge-Borne  PCBs. 
W90-07704  5B 

NEW  YORK  CITY  DEPT.  OF  PARKS  AND 
RECREATION.  CAPITAL  PROJECTS  DIV. 

Restoration  of  the  Pond  in  Central  Park,  Man- 
hattan, New  York  City. 
W90-07563  5G 
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NEW  YORK  STATE  COLL.  OF  AGRICULTURE  AND  LIFE  SCIENCES,  ITHACA.  DEPT.  OF 


NEW  YORK  STATE  COLL.  OF 
AGRICULTURE  AND  LIFE  SCIENCES, 
ITHACA.  DEPT.  OF  AGRICULTURAL  AND 
BIOLOGICAL  ENGINEERING. 

Asymptotic  Expansion  for  Steady  State  Over- 
land Flow. 
W90-07668  2E 

NEW  YORK  STATE  DEPT.  OF 
ENVIRONMENTAL  CONSERVATION, 
ALBANY. 

Hyde  Park  Lake  Restoration  Project,  Niagara 

Falls,  New  York. 

W9O-O7509  5G 

NEW  YORK  STATE  DEPT.  OF 
ENVTRONMENTAL  CONSERVATION, 
ALBANY.  BUREAU  OF  WATER  RESEARCH. 

In  Situ  Determination  of  PCB  Congener-Specif- 
ic   First    Order    Absorption/Desorption    Rate 
Constants  Using  Chironomus  tentans  Larvae  (In- 
secta:  Diptera:  Chironomidae). 
W90-07913  5B 

NEW  YORK  STATE  DEPT.  OF 
TRANSPORTATION,  ALBANY. 

Geotextiles  and  Drainage. 

W90-08128  8G 

NEW  YORK  STATE  ENERGY  RESEARCH 
AND  DEVELOPMENT  AUTHORITY, 
ALBANY. 

Landfill  Reuse  Strategies. 

W90-08036  5E 

NEW  YORK  STATE  WATER  RESOURCES 
RESEARCH  INST.,  ITHACA. 

Assessment  of  Pesticides  in  Upstate  New  York 

Ground  Water:  Results  of  a  1985-1987  Sampling 

Survey. 

W90-O7603  5B 

Field  Research  on  Aldicarb  Management  Prac- 
tices for  Upstate  New  York. 
W90-08241  5G 


NEWCASTLE  UPON  TYNE  UNIV. 
(ENGLAND).  DEPT.  OF  CTvTL 
ENGINEERING. 

Gas-Solid-Liquid  Separator  in  Anaerobic  Treat- 
ment of  Wastewater. 
W90-07923  5D 

NEWCASTLE  UPON  TYNE  UNTV. 
(ENGLAND).  DIV.  OF  COMMUNITY 
MEDICINE. 

Maintenance  of  Cooling  Towers  Following  Two 
Outbreaks  of  Legionnaires'  Disease  in  a  City. 
W9O-08030  5B 

NIS  UNTV.  (YUGOSLAVIA).  INST.  FOR 
OCCUPATIONAL  SAFETY. 

Water  Quality  of  the  River  Sava  at  the  Inflow  of 

a  Pulp  and  Paper  Mill  Effluent. 

W90-08630  5B 

NORGES  LANDBRUKSHOEGSKOLE,  AAS. 
INST.  FOR  GEORESOURCES  AND 
POLLUTION  RESEARCH. 

Technology  Assessment  of  Wastewater  Treat- 
ment by  Soil  Infiltration  Systems. 
W90-07782  5D 

NORGES  TEKNISKE  HOEGSKOLE, 
TRONDHEIM. 

Some  Observations   on   Seasonal   Variation   of 

Radio-Cesium  contamination   in  Trout  (Salmo 

trutta  L.)  and  Arctic  Char  (Salvelinus  alpinus 

(L.))  in  a  Norwegian  Lake  after  the  Chernobyl 

Fallout. 

W90-07693  5B 

Small  Wastewater  Treatment  Plants  in  Norway. 
W90-07775  5D 


NORGES  VASSDRAGS-  OG 
ELEKTRISITETSVESEN,  OSLO. 

Simulation  of  the  Effects  of  Climate  Changes  on 

a  Glacier  in  Western  Norway. 

W90-08591  2C 

NORSK  HYDROTEKNISK  LAB., 
TRONDHEIM. 

Finite  Element  Solution  of  the  Shallow-Water 

Wave  Equations. 

W90-07863  ?C 

NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  FORESTRY. 

Correlations  Between  Canopy  Reflectance  and 

Leaf  Temperature  in  Irrigated  and  Draughted 

Soybeans. 

W90-08017  3F 

NORTH  CAROLINA  UNIV.  AT  CHAPEL 
HILL.  DEPT.  OF  ENVntONMENTAL 
SCIENCES  AND  ENGINEERING. 

Biological  Transformations  of  Volatile  Organic 

Compounds  in  Groundwater. 

W90-08520  SB 

NORTH  CAROLINA  UNTV.  AT 
WILMINGTON. 

Contrast    in    Winter    Rainwater    Composition: 
Maritime   versus  Continental   Rain   in  Eastern 
North  Carolina. 
W90-08368  5B 

NORTH  CAROLINA  UNTV.,  CHAPEL  HILL. 
DEPT.  OF  ENVIRONMENTAL  SCONCES 
AND  ENGINEERING. 

Influence  of  226-Ra  Concentration  in  Surround- 
ing Rock  on  222-Rn  Concentration  in  Ground 
Water. 
W90-08033  SB 

NORTH  WEST  WATER  AUTHORITY, 
WARRINGTON  (ENGLAND). 

Operational   Performance  of  Package   Sewage 
Treatment  Plants  in  North  West  England. 
W90-07774  5D 

NORTHEAST  LOUISIANA  UNIV.,  MONROE. 
DrV.  OF  PHARMACEUTICS  AND 
MEDICINAL  CHEMISTRY. 

Pharmacokinetic  Model  for  the  Disposition  of 

Polychlorinated  Biphenyls  (PCBs)  in  Channel 

Catfish. 

W90-08288  5B 

NORTHEASTERN  UNTV.,  BOSTON,  MA. 
DEPT.  OF  CTVTL  ENGINEERING. 

Integrated    Seismic    Risk    Analysis    for    Earth 

Dams. 

W90-07513  8E 

NOTRE  DAME  UNIV.,  IN.  DEPT.  OF  CTVDL 
ENGINEERING. 

Influence  of  Grid  Discretization  on  the  Percola- 
tion Probability  Within  Discrete  Random  Fields. 
W90-07985  2F 

Analytical  Solution  for  Steady-State  Flow  Be- 
tween Aquifers  Through  an  Open  Well. 
W90-08187  2F 

NOVI  SAD  UNTV.  (YUGOSLAVIA).  FACULTY 
OF  SCIENCE. 

Residues   of   Persistent   Organochlorine    Com- 
pounds in  Selected  Aquatic  Ecosystems  of  Voj- 
vodina  (Yugoslavia). 
W90-08619  5B 

NOVI  SAD  UNTV.  (YUGOSLAVIA).  FACULTY 
OF  TECHNICAL  SCIENCES. 

Water  Resources  of  the  Danube  River  Basin; 

Sources  of  Pollution  and  Control  and  Protection 

Measures. 

W90-08605  5B 


NOVI  SAD  UNIV.  (YUGOSLAVIA).  INST.  OF 
BIOLOGY. 

Changes   in   the   Composition   of  the   Danube 
River  Basin  Biocenosis  Resulting  from  Anthro- 
pogenic Influences. 
W90-08606  5C 

Long  Term  Investigation  of  the  River  Danube 
Water  Quality  in  the  Yugoslav  Section  Accord- 
ing to  Microbiological  Parameters. 
W90-08609  5C 

Phosphatase  Activity  of  Water  as  a  Monitoring 

Parameter. 

W90-08613  5  A 

Content  of  Heavy  Metals  in  Some  Fish  Species 

in  the  Section  of  the  Danube  Flowing  through 

Vojvodina. 

W90-08615  SB 

NOVI  SAD  UNIV.  (YUGOSLAVIA).  INST.  OF 
CHEMISTRY. 

Preparation  of  Drinking  Water  from  the  Surface 
Water  of  the  Danube-A  Case  Study. 
W90-08639  5F 

NOVI  SAD  UNTV.  (YUGOSLAVIA).  INST.  OF 
PHYSICS. 

Elimination   of  Long   Lived   Fission   Products 

from  River  Sediment. 

W90-07915  SB 

Impact  of  the  Chernobyl  Accident  on  the  Radio- 
activity of  the  River  Danube. 
W90-08631  SB 

NSI  TECHNOLOGY  SERVICES  CORP., 
CORVALLIS,  OR. 

Regional  Relationships  between  Geomorphic/ 
Hydrologic    Parameters    and    Surface    Water 
Chemistry  Relative  to  Acidic  Deposition. 
W90-08220  2A 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
ENVIRONMENTAL  SCIENCES  DIV. 

Nutrient  Cycling  in  Forests  of  Walker  Branch 
Watershed,   Tennessee:   Roles   of  Uptake   and 
Leaching  in  Causing  Soil  Changes. 
W90-07702  2G 

Risks  of  Toxic  Contaminants  to  Exploited  Fish 
Populations:  Influence  of  Life  History,  Data  Un- 
certainty and  Exploitation  Intensity. 
W90-08243  5C 

Ambient  Toxicity  Dynamics:  Assessments  Using 
Ceriodaphnia  dubia  and  Fathead  minnow  (Pime- 
phales  promelas)  Larvae  in  Short-Term  Tests. 
W90-08248  SC 

Aeration  at  Ohio  River  Basin  Navigation  Dams. 
W90-08349  8B 

Epilithic  Microbial  Populations  and  Leaf  De- 
composition in  Acid-Stressed  Streams. 
W90-08420  5C 

OAK  RIDGE  NATIONAL  LAB.,  TN.  HEALTH 
AND  SAFETY  RESEARCH  DIV. 

Examination    of    the    Impact    of    Radioactive 
Liquid  Effluent  Releases  from  the  Rancho  Seco 
Nuclear  Power  Plant. 
W90-08032  SB 

OCCIDENTAL  CHEMICAL  CORP.,  GRAND 
ISLAND,  NY.  GRAND  ISLAND 
TECHNOLOGY  CENTER. 

Determination    of    Arsenic    in    Environmental 
Samples  by  Inductively  Coupled  Plasma-Atomic 
Emission  Spectrometry  with  an  In  Situ  Nebu- 
lizer/Hydride Generator. 
W90-07662  5A 
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POLYTECHNIC  OF  WALES,  PONTYPRIDD.  DEPT.  OF  CIVIL  ENGINEERING. 


OESTERREICHISCHES  INST.  FUER 
WIRTSCHAFTSFORSCHUNG,  VIENNA. 

Long-Term  and  Seasonal  Aspects  of  the  Water 
Quality  of  the  River  Danube  Within  the  Region 
of  Vienna  (Austria). 
W9O-08611  SB 

OFFICE  DE  LA  RECHERCHE  SCIENTTFIQUE 
ET  TECHNIQUE  OUTRE-MER,  LA  PAZ 
(BOLIVIA). 

Salinities  and  Sediment  Transport  in  the  Bolivi- 
an Highlands. 
W90-07983  2J 

OFFICE  OF  THE  SUPERVISING  SCIENTIST 
FOR  THE  ALLIGATOR  RIVERS  REGION, 
SYDNEY  (AUSTRALIA). 

Evaluation  of  Ammonium  Ion  Determination  in 
Waters  by  Cation  Exchange  Ion  Chromatogra- 
phy Over  Wide  Concentration  Ranges. 
W90-08390  5A 

OHIO  STATE  UNIV.,  COLUMBUS.  DEPT.  OF 
AGRONOMY. 

Degradation  of  Pyridines  in  the  Environment. 
W90-07964  SB 

OHIO  STATE  UNIV.,  COLUMBUS.  DEPT.  OF 
CIVIL  ENGINEERING. 

Saving  Costs  with  Reservoir  Pumped- Water  In- 

terties. 

W90-07894  3D 

OKAY AMA  UNTV.  (JAPAN).  FACULTY  OF 
PHARMACEUTICAL  SCIENCES. 

Simple  Method  for  Monitoring  Mutagenicity  of 

River  Water.  Mutagens  in  Yodo  River  System, 

Kyoto-Osaka. 

W90-08019  5A 

OKLAHOMA  STATE  UNTV.,  STILLWATER. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Hourly  ET  Model  Calibration  with  Eddy  Flux 

and  Energy  Balance  Data. 

W90-08355  2D 

OLD  DOMINION  UNTV.,  NORFOLK,  VA. 

Hydrodynamic  Trapping  in  the  Formation  of 
the  Chlorophyll  a  Peak  in  Turbid,  Very  Low 
Salinity  Waters  of  Estuaries. 
W90-08010  2L 

OMNIUM  DE  TRATTEMENT  ET 
VALORISATION,  MAISONS-LAFFTTTE 
(FRANCE).  CHEMTN  DE  LA  DIGUE. 

Biofiltration  as  a  Compact  Technique  for  Small 

Wastewater  Treatment  Plants. 

W9O-O7790  5D 

ONTARIO  MINISTRY  OF  NATURAL 
RESOURCES,  TORONTO.  FISHERIES 
BRANCH. 

Survival,  Growth,  and  Reproduction  of  Lake 
Trout  (Salvelinus  namaycush)  and  Yellow  Perch 
(Perca   flavescens)   after   Neutralization   of  an 
Acidic  Lake  Near  Sudbury,  Ontario. 
W90-08443  5G 

ONTARIO  MINISTRY  OF  THE 
ENVIRONMENT,  REXDALE.  AQUATIC 
BIOLOGY  SECTION. 

Effects  of  Neutralization  and  Early  Reacidifica- 
tion  on  Filamentous  Algae  and  Macrophytes  in 
Bowland  Lake. 
W90-08441  5G 

ONTARIO  MINISTRY  OF  THE 
ENVIRONMENT,  SUDBURY. 

Changes    in    the    Zoobenthos    Community    of 
Acidified  Bowland  Lake  after  Whole-Lake  Neu- 
tralization and  Lake  Trout  (Salvelinus  namay- 
cush) Reintroduction. 
W90-08442  5G 


ONTARIO  VETERINARY  COLL.,  GUELPH. 
DEPT.  OF  BIOMEDICAL  SCIENCES. 

Hepatic  Enzyme  Activity  after  Combined  Ad- 
ministration of  Methylmercury,  Lead  and  Cad- 
mium in  the  Pekin  Duck. 
W90-08024  5C 

ORANGE  FREE  STATE  UNTV., 
BLOEMFONTEIN  (SOUTH  AFRICA).  DEPT. 
OF  AGRICULTURAL  ECONOMICS. 

Socio-Economic  Impact  of  Irrigation  Develop- 
ment: A  South  African  Experience. 
W90-08227  3F 

OREGON  GRADUATE  CENTER, 
BEAVERTON.  DEPT.  OF  ENVIRONMENTAL 
SCIENCE  AND  ENGINEERING. 

Development  of  Purge  and  Trap  with  Whole 

Column    Cryotrapping    for    the    Analysis    of 

Groundwater     Contaminated      with     Organic 

Chemicals. 

W90-07857  5A 

Minimization   of  Volatilization   Losses  During 
Sampling    and    Analysis    of   Volatile    Organic 
p  Compounds  in  Water. 
W90-08514  5  A 

OREGON  STATE  UNTV.,  CORVALLIS.  DEPT. 
OF  FOREST  ENGINEERING. 

Storm  Runoff  Simulation  Using  an  Antecedent 

Precipitation  Index  (API)  Model. 

W90-08221  2E 

OREGON  STATE  UNTV.,  CORVALLIS.  DEPT. 
OF  GEOSCIENCES. 

Striking  a  Balance  in  the  Pacific  Northwest. 
W90-08290  81 

OSLO  UNIV.  (NORWAY).  BIOLOGISK  INST. 

Recent  Lake  Acidification  and  Cladoceran  Dy- 
namics: Surface  Sediment  and  Core  Analyses 
from  Lakes  in  Norway,  Scotland  and  Sweden. 
W90-08106  2H 

OSLO  UNIV.  (NORWAY).  ZOOLOGICAL 
MUSEUM. 

Relative  Importance  of  Phosphorus  Supply  to 
Phytoplankton     Production:     Fish     Excretion 
versus  External  Loading. 
W90-08436  2H 

OZOTECH  LTD.,  BURGESS  HILL 
(ENGLAND). 

Ozonation   and   Slow   Sand   Filtration   for  the 
Treatment  of  Coloured  Upland  Waters:   Pilot 
Plant  Investigations. 
W90-08479  5F 

PALERMO  UNTV.  (ITALY).  1ST.  DI 
IDRAULICA. 

Short-Duration  Rainfalls  in  Italy. 

W90-07834  2B 

PARISH  UNTV.,  ORSAY  (FRANCE).  LAB.  DE 
ZOOLOGIE  ET  D'ECOLOGIE. 

Pollution  of  the  Hydrosphere  by  Global  Con- 
taminants and  Its  Effects  on  Aquatic  Ecosys- 
tems. 
W90-07530  5B 

Acute  Toxicity  and  Bioconcentration  of  Lindane 
and  Deltamethrin  by  Rana  temporaria  Tadpoles 
and  Mosquitofish  (Gambusia  affinis)  (Toxicite 
Aigue  et  Bioconcentration  du  Lindane  et  de  la 
Deltamethrine  par  les  Tetards  de  Rana  tempor- 
aria et  les  Gambusies)  (Gambusia  affinis). 
W90-07695  5C 

PATUXENT  WILDLIFE  RESEARCH  CENTER, 
LAUREL,  MD. 

Accumulation,  Metabolism,  and  Toxicity  of  Par- 

athion  in  Tadpoles. 

W90-08025  5B 


Effects  of  Boron  on  Growth  and  Physiology  in 

Mallard  Ducks. 

W90-08245  5C 

PEER  CONSULTANTS,  INC.,  WASHINGTON, 
DC. 

Air  and  Water  Quality  Standards. 

W90-08180  5G 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  CTVDL  ENGINEERING. 

Flood  Hydrology. 

W90-08547  2E 

PENNSYLVANIA  STATE  UND7.,  UNIVERSITY 
PARK.  DEPT.  OF  GEOSCIENCES. 

Introduction   to   the   Karst   Hydrology   of  the 

Mammoth  Cave  Area. 

W90-08543  2F 


Hydraulic  Geometry  of  Cave  Passages. 
W90-08551 


2F 


PFIZER,  INC.,  NEW  YORK. 

Improving      Reverse      Osmosis      Performance 

Through  Periodic  Cleaning. 

W90-08043  3A 

PHILLIPS  PETROLEUM  CO., 
BARTLESVILLE,  OK. 

Investigation  of  Radial  Dispersion-Capacitance 

System  in  Porous  Media. 

W90-07641  5B 

PITTSBURGH  UNTV.,  PA.  DEPT.  OF 
INDUSTRIAL  ENVIRONMENTAL  HEALTH 
SCIENCES. 

Total  Exposure  to  Volatile  Organic  Compounds 

in  Potable  Water. 

W90-08529  5F 

POITIERS  UND7.  (FRANCE).  LAB.  DE 
CHEVHE  DE  L'EAU  ET  DES  NUISANCES. 

Oxidation  of  Parachloronitrobenzene  in  Dilute 
Aqueous  Solution  by  03  +  UV  and  H202  + 
UV:  A  Comparative  Study. 
W90-08454  5F 

POLISH  ACADEMY  OF  SCIENCES, 
KRAKOW.  ZAKLAD  BIOLOGII  WOD. 

Fate  of  Zooplankton  in  a  River  after  Leaving  a 

Dam  Reservoir. 

W90-07764  2H 

POLISH  ACADEMY  OF  SCIENCES, 
MIKOLAJKI.  HYDROBIOLOGICAL 
RESEARCH  STATION. 

Influence  on  Phytoplankton  Biomass  in  Lakes  of 
Different  Trophy  by  Phosphorus  in  Lake  Water 
and  Its  Regeneration  by  Zooplankton. 
W90-08078  5C 

POLISH  ACADEMY  OF  SCIENCES, 
MIKOLAJKI.  INST.  OF  ECOLOGY. 

Effect  of  Zooplankton  on  Phosphorus  Cycling 

in  Man-Made  Lake  Zegrizynskie. 

W90-07759   '  2H 

POLISH  ACADEMY  OF  SCIENCES,  POZNAN. 
DEPT.  OF  AGROBIOLOGY  AND  FORESTRY. 

Organic  Compounds  Dissolved  in  Water  Bodies 
Situated  in  an  Agricultural  Landscape  and  Their 
Role  for  Matter  Migration. 
W90-07738  2H 

POLYTECHNIC  OF  WALES,  PONTYPRIDD. 
DEPT.  OF  CIVIL  ENGINEERING. 

Interfacial  Mixing  in  Estuaries  and  Fjords. 
W90-08208  2L 
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POONA  UNIV.  (INDIA).  DEPT.  OF  GEOGRAPHY. 

POONA  UNIV.  (INDIA).  DEPT.  OF 
GEOGRAPHY. 

Morphological  and  Hydrological  Characteristics 
of  Some  Allochthonous  River  Channels,  West- 
ern Deccan  Trap  Upland  Region,  India. 
W90-07571  2J 

PORTLAND  STATE  UNIV.,  OR.  DEPT.  OF 
CIVIL  ENGINEERING. 

Effect  of  Winter  Heat  Loss  on  Treatment  Plant 

Efficiency. 

W90-07624  5D 

POST,  BUCKLEY,  SCHUH  AND  JERNIGAN, 
INC.,  ATLANTA,  GA. 

Wastewater  Disposal. 

W90-08182  5D 


Hazardous  Waste. 
W90-08184 


5D 


PRAZSKEVODARNY-UHT,  NARODNTTRH>A 
13,  CS-1265  PRAHA  1,  CZECHOSLOVAKIA. 

Seasonal  Changes  of  Phytoplankton  Develop- 
ment near  the  Dam  of  the  Zelivka-Reservoir 
(Czechoslovakia). 
W90-07749  2H 

PRINCETON  UNIV.,  NJ. 

Sensitivity  Analysis  of  Flow  in  Unsaturated  Het- 
erogeneous Porous  Media:  Theory,  Numerical 
Model,  and  Its  Verification. 
W90-07670  2G 

PRINCETON  UNIV.,  NJ.  DEPT.  OF  CIVIL 
ENGINEERING  AND  OPERATIONS 
RESEARCH. 

Least-Squares  Parameter  Estimation  for  Muskin- 
gum Flood  Routing. 
W90-08258  2E 

PRINCETON  UNTv".,  NJ.  WATER 
RESOURCES  PROGRAM. 

Hydrologic  Similarity  3.  A  Dimensionless  Flood 
Frequency  Model  Using  a  Generalized  Geomor- 
phologic   Unit   Hydrograph   and   Partial   Area 
Runoff  Generation. 
W90-07638  2E 

PROCTER  AND  GAMBLE  CO.,  CINCINNATI, 
OH.  ENVIRONMENTAL  SAFETY  DEPT. 

Mineralization  of  Surfactants  by  the  Microbiota 

of  Submerged  Plant  Detritus. 

W90-07687  5B 

PROCTER  AND  GAMBLE  EUROPEAN 
TECHNICAL  CENTER,  BRUSSELS 
(BELGIUM). 

Ecotoxicological  Tests  on  Benthic  Organisms. 
W90-07758  5C 

PROUDMAN  OCEANOGRAPHIC  LAB., 
BIRKENHEAD  (ENGLAND). 

Measurements   of  Turbulence    in   the    Benthic 
Boundary  Layer  Over  a  Gravel  Bed. 
W90-08376  2J 

Comparisons  Between  Acoustic  Measurements 
and   Predictions  of  the  Bedload  Transport  of 
Marine  Gravels. 
W90-08377  2J 

QUEBEC  MINISTERE  DE  L'ENERGIE  ET 
DES  RESSOURCES,  SAINTE-FOY.  SERVICE 
DE  LA  RECHERCHE  APPLIQUEE. 

Control     of    Arborescent     Vegetation     below 
Power  Lines  with  Wastewater  Sludge. 
W90-O7708  5E 

QUEBEC  UNIV.,  MONTREAL.  DEPT.  DE 
CHEMIE. 

Metal  Homeostasis  and  Metallothionein  Induc- 
tion In  Rainbow  Trout  Hepatocytes  Exposed  to 
Cadmium. 
W90-07659  5C 


QUEEN  MARY  COLL.,  LONDON 
(ENGLAND).  SCHOOL  OF  BIOLOGICAL 
SCIENCES. 

Record  of  Atmospheric  Deposition  on  a  Rain- 
water-Dependent Peatland. 
W90-08110  2H 

Comparative  Accumulation  of  Cobalt  by  Three 

Crustaceans:  A  Decapod,  an  Amphipod,  and  a 

Barnacle. 

W90-08286  5B 

QUEEN'S  UNIV.,  KINGSTON  (ONTARIO). 
DEPT.  OF  BIOLOGY. 

Fish  Community  Structure,  Spatial  Distribution 
and  Feeding  Ecology  in  a  Beaver  Pond. 
W90-07902  2H 

Dissolved     Organic     Carbon  Reconstructions 

from  Diatom  Assemblages  in  PIRLA  Project 
Lakes,  North  America. 

W90-08103  2H 

Algal  Assemblages  in  Acid-Stressed  Lakes  with 

Particular  Emphasis  on  Diatoms  and  Chryso- 

phytes. 

W90-08421  5C 

QUEENSLAND  UNrV.,  BRISBANE 
(AUSTRALIA).  DEPT.  OF  MICROBIOLOGY. 

Deposition  of  Manganese  in  a  Drinking  Water 

Distribution  System. 

W90-07866  5F 

RESEARCH  INST.  OF  ENVIRONMENTAL 
DEVELOPMENT,  POZNAN  (POLAND). 

Phytoplankton  of  the  Radunia  River  in  a  Cas- 
cade of  Small  Reservoirs. 
W90-07748  2H 

RESEARCH  TRIANGLE  INST.,  RESEARCH 
TRIANGLE  PARK,  NC.  HYDROGEOLOGY 
DEPT. 

Accounting  for  Temporal  Variations  in  Large- 
Scale    Retrospective    Studies    of    Agricultural 
Chemicals  in  Ground  Water. 
W90-07605  7A 

RHODES  UNIV.,  GRAHAMSTOWN  (SOUTH 
AFRICA).  DEPT.  OF  CHEMISTRY  AND 
BIOCHEMISTRY. 

Effect  of  Iron  on  Anaerobic  Digestion. 
W90-08261  5D 

RHODES  UNIV.,  GRAHAMSTOWN  (SOUTH 
AFRICA).  INST.  OF  FRESHWATER  STUDIES. 

Benthic  Invertebrate  Community  of  a  Southern 

Cape    Estuary:    Structure    and    Possible    Food 

Sources. 

W90-07949  2L 

RICE  UNIV.,  HOUSTON,  TX.  DEPT.  OF 
ENVIRONMENTAL  SCIENCE  AND 
ENGINEERING. 

Comparison  of  Biodegradation  Kinetics  With  an 
Instantaneous  Reaction  Model  for  Groundwater. 
W90-07673  5B 

Effect  of  pH  Concentration  on  the  Transport  of 
Naphthalene  in  Saturated  Aquifer  Media. 
W90-07904  5B 

Ground  Water  Transport  of  Hydrophobic  Or- 
ganic Compounds  in  the  Presence  of  Dissolved 
Organic  Matter. 
W90-08239  5B 

RIJKSINSTITUUT  VOOR  ZUIVERING  VAN 
AFVALWATER,  LELYSTAD 
(NETHERLANDS). 

Impact  of  Cyprinids  on  Zooplankton  and  Algae 

in  Ten  Drainable  Ponds. 

W90-O8092  2H 


ROBENS  INST.  OF  INDUSTRIAL  AND 
ENVIRONMENTAL  HEALTH  AND  SAFETY, 
GUILDFORD  (ENGLAND). 

Removal  of  Viruses  by  Filtration  Through  Sand. 
W90-08483  5F 


Performance  of  Slow  Sand  Filters  in  Peru. 
W90-08493 


5F 


ROME-2  UNIV.  (ITALY).  DEPT.  OF 
CHEMICAL  SCIENCE  AND  TECHNOLOGY. 

Factors  Affecting  the  Corrosion  Behaviour  of 

CN  108  Alloy  in  Sea  Water. 

W90-08053  3A 

ROME  UNTV.  (ITALY).  DEPT.  OF 
CHEMISTRY. 

Behaviour  of  Different  Eluents  and  Stabilizing 
Agents   in    the   Determination   of  Sulphite   in 
Water  by  Ion-Chromatography. 
W90-08294  7B 

ROORKEE  UNIV.  (INDIA).  DEPT.  OF  CTVDL 
ENGINEERING. 

Decomposition    of    Large    Water-Distribution 

Systems. 

W90-08343  5F 

ROSENSTIEL  SCHOOL  OF  MARINE  AND 
ATMOSPHERIC  SCIENCE,  MIAMI,  FL. 

Transport  Prediction  in  Partially  Stratified  Tidal 

Water. 

W90-07831  2L 

ROYAL  HOLLOW  AY  AND  BEDFORD  NEW 
COLL.,  EGHAM  (ENGLAND).  DEPT.  OF 
BIOLOGY. 

Ecology  of  Slow  Sand  Filters. 

W90-08480  5F 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  NJ.  CENTER  FOR  COASTAL 
AND  ENVIRONMENTAL  STUDIES. 

Primary  Productivity  of  Angiosperm  and  Ma- 
croalgae  Dominated  Habitats  in  a  New  England 
Salt  Marsh:  A  Comparative  Analysis. 
W90-07889  2L 

SAGA  UNIV.  (JAPAN).  DEPT.  OF  CIVDL 
ENGINEERING. 

Intermittent  Aeration  for  Nitrogen  Removal  in 

Small  Oxidation  Ditches. 

W90-07788  5D 

SALINE  WATER  CONVERSION  CORP.,  AL- 
JUBAIL  (SAUDI  ARABIA).  RESEARCH, 
DEVELOPMENT  AND  TRAINING  CENTER. 

Performance    Evaluation    of    SWCC    SWRO 
Plants. 

W90-08039  3A 

Corrosion  Resistant  Materials  for  Seawater  RO 

Plants. 

W90-08046  3A 

Monitoring  of  Organic  Compounds  in  Feed  and 
Product  Water  Samples  from  MSF  Plants  in  the 
Eastern  Coast  of  Saudi  Arabia. 
W90-08052  3A 

SAN  BERNARDINO  COUNTY  DEPT.  OF 
ENVIRONMENTAL  HEALTH  SERVICES,  CA. 

Selenium  in  the  Southern  Coast  Range  of  Cali- 
fornia: Well  Waters,  Mapped  Geological  Units, 
and  Related  Elements. 
W90-07697  5B 

SAN  JOAQUIN  VALLEY  DRAINAGE 
PROGRAM,  SACRAMENTO,  CA. 

Current  Options  in  Treatment  of  Agricultural 

Drainage  Wastewater. 

W90-08144  5D 
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SAO  PAULO  UNIV.,  SAO  CARLOS  (BRAZIL). 
DEPT.  DE  HIDRAULICA  E  SANEAMENTO. 

Upflow  Coarse-Grained  Prefilter  For  Slow  Sand 

Filtration. 

W90-08477  5F 

SARAJEVO  UNIV.  (YUGOSLAVIA).  INST. 
FOR  WATER  RESOURCES  DEVELOPMENT. 

Effect  of  Mercury  on  the  Survival  of  Daphnia 

Magna. 

W90-08637  5C 

SASKATCHEWAN  UNTV.,  SASKATOON. 
DEPT.  OF  BIOLOGY. 

Drift  of  Aquatic  Insects  Following  Methoxych- 

lor    Treatment    of    the     Saskachewan    River 

System. 

W9O-07820  5C 

SCOTTISH  PARASITE  DIAGNOSTIC  LAB., 
GLASGOW.  DEPT.  OF  BACTERIOLOGY. 

Outbreak     of     Waterborne     Cryptosporidiosis 
Caused  by  Post-Treatment  Contamination. 
W90-08029  5B 

SCRIPPS  INSTITUTION  OF 
OCEANOGRAPHY,  LA  JOLLA,  CA.  MARINE 
BIOLOGY  RESEARCH  DIV. 

Algal  Culture  Systems. 

W90-08149  5D 

SEA  FISHERIES  RESEARCH  INST.,  CAPE 
TOWN  (SOUTH  AFRICA). 

Heavy  Metals,  Carbon  and  Hydrocarbons  in  the 

Sediments  of  Table  Bay  Harbour. 

W90-08161  5B 

SENTER  FOR  INDUSTRIFORSKNTNG,  OSLO 
(NORWAY). 

Controlling    Mechanisms    for    Stream    Water 
Chemistry  at  the  Pristine  Ingabekken  Site  in 
Mid-Norway:  Some  Implications  for  Acidifica- 
tion Models. 
W90-07639  2K 

SERVICE  HYDROLOGIQUE  NATIONAL, 
BERN  (SWITZERLAND). 

Water  Balance  Investigations  in  Swiss  Alpine 
Basins-Tool  for  the  Improved  Understanding  of 
Impacts  of  Climatic   Changes   on   Water   Re- 
sources. 
W90-08600  2A 

SERVIZIO  METEROLOGICO 
DELL'AERONAUTICA,  ROME  (ITALY). 

Mediterranean  Oscillation:  Impact  on  Precipita- 
tion and  Hydrology  in  Italy. 
W90-O8572  2B 

Long  Term  Evolution  of  the  Italian  Climate 

Outlined  by  Using  the  Standardized  Anomaly 
Index  (SAI). 

W90-O8579  7C 

SHANDONG  UNTV.,  JINAN  (CHINA). 
ENVIRONMENTAL  SCIENCE  CENTER. 

Applications  of  Numerical  Methods  to  Simulate 
the  Movement  of  Contaminants  in  Groundwat- 
er. 
W90-O83O1  5B 

SHELL  RESEARCH  LTD.,  SnTINGBOURNE 
(ENGLAND).  SITTINGBOURNE  RESEARCH 
CENTRE. 

Outdoor  Ponds:  Their  Use  to  Evaluate  the  Haz- 
ards of  Organic  Chemicals  in  Aquatic  Environ- 
ments. 
W90-07535  5C 

SHERBROOKE  UNIV.  (QUEBEO.  DEPT.  OF 
CIVIL  ENGINEERING. 

Sludge   Accumulation    in   Aerated   Facultative 
Lagoons  Operating  in  Colder  Climate. 
W90-07781  5D 


SIENA  UNIV.  (ITALY).  DIPT.  DI  BIOLOGIA 
AMBIENTALE. 

Chromium(VI)-Resistant  Yeast  Isolated  from  a 

Sewage   Treatment    Plant   Receiving   Tannery 

Wastes. 

W90-08426  5A 

SIMON  FRASER  UNIV.,  BURNABY  (BRITISH 
COLUMBIA).  DEPT.  OF  GEOGRAPHY. 

Tracing  Runoff  Sources  with  Deuterium  and 
Oxygen- 18  during  Spring  Melt  in  a  Headwater 
Catchment,  Southern  Laurentians,  Quebec. 
W90-08222  2E 

SMITH  AND  GILLESPIE  ENGINEERS,  INC., 
SARASOTA,  FL. 

Nonpoint    Source    Phosphorus    Control    by    a 
Combination  Wet  Detention/Filtration  Facility 
in  Kissimmee,  Florida. 
W90-07877  5G 

SMITH-EMERY  CO.,  LOS  ANGELES,  CA. 

Lining  Up  Against  Oil. 

W90-07962  8A 

SMITHSONIAN  ENVIRONMENTAL 
RESEARCH  CENTER,  EDGEWATER,  MD. 

Effects  of  Nutrient  and  Litter  Manipulations  on 

the  Narrow-Leaved  Cattail,  Typha  angustifolia 

L. 

W90-07873  2L 

SOCIETE  ANONYME  DE  GESTION  DES 
EAUX  DE  PARIS  (FRANCE). 

Improvement  of  Slow  Sand  Filtration:  Applica- 
tion to  the  Ivry  Rehabilitation  Project. 
W90-08474  5F 

SOCIETE  ANONYME  FRANCAISE 
D'ETUDES,  DE  GESTION,  ET 
D'ENTERPRISE,  NANTERRE  (FRANCE). 

Groundwater  Contamination  and   Pollution   in 

Micronesia. 

W90-08223  5B 

SOIL  AND  MATERIAL  ENGINEERS,  INC., 
CARY,  NC. 

Geotextiles  Construction  Criteria. 

W90-08133  8G 

SOUTH  BOHEMIAN  BIOLOGICAL  CENTRE, 
CESKE  BUDEJOVICE  (CZECHOSLOVAKIA). 

Application  of  a  Guaranteed  Regression  Model 
to  Trophic  Interaction  in  an  Aquatic  System. 
W90-07651  7C 

SOUTH  CAROLINA  UNIV.,  COLUMBIA. 
BELLE  W.  BARUCH  INST.  FOR  MARINE 
BIOLOGY  AND  COASTAL  RESEARCH. 

Salinity  Changes  in  Charleston  Harbor    1922- 

1987. 

W90-07733  2L 

SOUTH  CAROLINA  UNTV.,  COLUMBIA. 
DEPT.  OF  CHEMISTRY. 

Petroleum  Hydrocarbons  in  the  Surface  Water 

of  Two  Estuaries  in  the  Southeastern  United 

States. 

W90-07891  5B 

SOUTHERN  CALIFORNIA  METROPOLITAN 
WATER  DISTRICT,  LA  VERNE. 

Comparing  PEROXONE  and  Ozone  for  Con- 
trolling Taste  and  Odor  Compounds,  Disinfec- 
tion By-products,  and  Microorganisms. 
W90-08373  5F 

SOUTHERN  ILLINOIS  UNIV.  AT 
CARBONDALE.  DEPT.  OF  CIVIL 
ENGINEERING  AND  MECHANICS. 

Low-level  Alkaline  Solubilization  for  Enhanced 

Anaerobic  Digestion. 

W90-07630  5D 


SOUTHERN  ILLINOIS  UNIV.  AT 
CARBONDALE.  DEPT.  OF  PLANT  AND  SOIL 
SCIENCES. 

Hydrologic    Responses    of  Compacted    Forest 

Soils. 

W90-07729  2G 

STADTBETRIEBE  LINZ  G.M.B.H.  (AUSTRIA). 
INST.  FUER  WASSERAUFBEREITUNG, 
ABWASSERREININGUNG  UND  - 
FORSCHUNG. 

Operational  Experiences  with  the  Industrial  and 
Communal  Waste  Water  Treatment  System  in 
the  District  of  Linz. 
W90-08616  5D 

STANFORD  UNIV.,  CA.  DEPT.  OF  APPLIED 
EARTH  SCIENCES. 

Stochastic  Approach  to  the  Problem  of  Upscal- 
ing    of    Conductivity    in    Disordered    Media: 
Theory  and  Unconditional  Numerical  Simula- 
tions. 
W90-07677  2F 

STANFORD  UNIV.,  CA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Characterization  of  a  Sandy  Aquifer  Material  at 

the  Grain  Scale. 

W90-07905  2G 

Volatile    Organic    Chemicals    and    Intentional 

Water  Reuse. 

W90-08517  5D 

STATE  HYDRAULIC  WORKS,  ANKARA 
(TURKEY).  GEOTECHNICAL  SERVICES  AND 
GROUNDWATER  DIV. 

Estimation    of    Groundwater    Recharge    from 

Spring  Hydrographs. 

W90-08271  2F 

STATE  UNTV.  OF  NEW  YORK  AT  BUFFALO. 
DEPT.  OF  CIVIL  ENGINEERING. 

Solution  of  the  Dam-Reservoir  Interaction  Prob- 
lem Using  a  Combination  of  FEM,  BEM  with 
Particular  Integrals,  Model  Analysis  and  Sub- 
structuring. 
W90-07557  8A 

Interfacial  Mixing  Driven  by  Mean  Shear  and 

Oscillating  Grid. 

W90-07832  2L 

STATE  UNIV.  OF  NEW  YORK  AT  STONY 
BROOK.  INST.  FOR  ATMOSPHERIC 
SCIENCES. 

Harmonic  Analysis  of  the  Seasonal   Cycle  in 
Precipitation  over  the  United  States:  A  Compar- 
ison between  Observations  and  a  General  Circu- 
lation Model. 
W90-08201  2B 

STATE  UNIV.  OF  NEW  YORK  COLL.  AT 
BUFFALO.  GREAT  LAKES  LAB. 

Formation  and  Persistence  of  DNA  Adducts  in 

the    Liver    of   Brown    Bullheads    Exposed    to 

Benzo(a)pyrene. 

W90-07649  5B 

Comparative  Metabolism  of  Benzo(a)pyrene  by 

Liver  Microsomes  from  Brown  Bullhead  and 

Carp. 

W90-O8285  5B 

STATE  UNIV.  OF  NEW  YORK  COLL.  AT 
FREDONIA.  ENVIRONMENTAL  RESOURCES 
CENTER. 

Diel  Nitrogen  Fixation  by  Cyanobacterial  Sur- 
face Bloom  in  Sanctuary  Lake,  Pennsylvania. 
W90-07691  2H 
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STATE  UNTV.  OF  NEW  YORK  COLL.  AT 
ONEONTA.  DEPT.  OF  EARTH  SCIENCES. 

Stratigraphic  and   Structural  Control  of  Cave 
Development   and   Groundwater   Flow   in   the 
Mammoth  Cave  Region. 
W90-08553  2F 

Geomorphic   History   of  the   Mammoth   Cave 

System. 

W90-08554  2F 

STATE  UNTV.  OF  NEW  YORK  COLL.  AT 
OSWEGO.  DEPT.  OF  PSYCHOLOGY. 

Neurotoxic  Behavioral  Effects  of  Lake  Ontario 

Salmon  Diets  in  Rats. 

W9O-08035  5C 

STATE  UNTV.  OF  NEW  YORK  COLL.  OF 
ENVIRONMENTAL  SCIENCE  AND 
FORESTRY,  SYRACUSE.  DEPT.  OF 
ENVIRONMENTAL  AND  FOREST  BIOLOGY. 

Sulfur  Biogeochemistry  of  an  Acidic  Lake  in  the 

Adirondack  Region  of  New  York. 

W90-08419  5B 

STATION  BIOLOGIQUE  DE  LA  TOUR  DU 
VALAT,  ARLES  (FRANCE). 

In  vitro  and  In  situ  Studies  on  Nitrate  Disap- 
pearance in  Water-Sediment  Systems  of  the  Ca- 
margue  (Southern  France). 
W90-08315  2H 

STATION  ZOOLOGIQUE,  VILLEFRANCHE- 
SUR-MER  (FRANCE). 

'Phytoplankton  Model'  in  Ecotoxicology. 
W9O-07542  5C 

STAVEBNI  GEOLOGD2,  PRAGUE 
(CZECHOSLOVAKIA).  HYDROGEOLOGY 
DEPT. 

Impact  of  Diffuse  Nitrate  Pollution  Sources  on 

Groundwater    Quality-Some    Examples    from 

Czechoslovakia. 

W90-08295  4C 

STELLENBOSCH  UNTV.  (SOUTH  AFRICA). 
INST.  FOR  POLYMER  SCTENCE. 

Dynamically  Formed  Hydrous  Zirconium  (IV) 
Oxide-Polyelectrolyte  Membranes:  V.  Non-Ho- 
mogeneous Poly(Acrylic  Acid-Covinyl  Alco- 
hol) Membranes:  Rejection  and  Flux  Properties 
and  the  Treatment  of  Coal  Gasification  Waste 
Water. 
W90-07968  5D 

STIRLING  UNTV.  (SCOTLAND).  INST.  OF 
AQUACULTURE. 

Impact  of  Intensive  Cage  Fish  Farming  on  the 
Phytoplankton   and    Periphyton   of  a   Scottish 
Freshwater  Loch. 
W90-07719  5B 

STOCKHOLM  UNTV.  (SWEDEN).  DEPT.  OF 
ZOOLOGY. 

Multivariate   Approaches   to   the   Variation   in 
Phytobenthic  Communities  and  Environmental 
Vectors  in  the  Baltic  Sea. 
W90-07944  2L 

Discharge    of    Nutrients    from    Swedish    Fish 

Farming  to  Adjacent  Sea  Areas. 

W90-08447  5B 

STUTTGART  UNIV.  (GERMANY,  F.R.).  DEPT. 
OF  CHEMICAL  ENGINEERING. 

Centrifuges  for  Sludge  Treatment. 

W9O-08508  5E 

SUDAN  METEOROLOGICAL  DEPT., 
KHARTOUM  (SUDAN). 

Heavy   Rainfall   at   Khartoum   on   4-5   August 

1988:  A  Case  Study. 

W90-07710  2B 

SUFFOLK  COUNTY  DEPT.  OF  HEALTH 
SERVICES,  HAUPPAUGE,  NY. 

Lake  Ronkonkoma  Clean  Lakes  Study. 

W90-07515  5G 


SVERIGES  LANTBRUKSUNIVERSITET, 
UPPSALA.  DEPT.  OF  SOIL  SCIENCES. 

Field  Test  of  a  Water  Balance  Model  of  Crack- 
ing Clay  Soils. 
W90-07722  2G 

SVERIGES  METEOROLOGISKA  OCH 
HYDROLOGISKA  INST.,  NORRKOEPEMG. 

Long  Term  Variations  of  the  Water  Balance  in 

Sweden~A  Preliminary  Study. 

W90-08570  2A 

Soil     Moisture     Dynamics     in     South-Central 

Sweden  in  a  100  Year  Perspective. 

W90-08583  2G 

Climate   Variation  and   Ice  Conditions  in  the 

River  Tornealven. 

W90-08592  2C 

SYMBO,  LIESTAL  (SWITZERLAND). 

On-site  Wastewater  Treatment  with  Intermittent 

Buried  Filters. 

W90-07783  5D 

SYRACUSE  UNIV.,  NY.  DEPT.  OF  GEOLOGY. 

Geochemistry  of  the  Sandstone  Aquifer,  South- 
ern Wisconsin. 
W90-08403  2F 

TAHAL-WATER  PLANNING  FOR  ISRAEL 
LTD.,  TEL-AVTV. 

Assessment  of  Groundwater  Contamination  Re- 
sulting from  a  Major  Accident  in  Land  Nuclear 
Power  Plants  (LNPP),  I:  Concepts  and  Method- 
ology. 
W90-07616  5B 

Assessment  of  Groundwater  Contamination  Re- 
sulting from  a  Major  Accident  in  Land  Nuclear 
Power  Plants  (LNPP),  II:  Evaluation  of  a  Melt- 
Through  Event. 
W90-07617  5B 

TAMPERE  UNIV.  OF  TECHNOLOGY 
(FINLAND).  INST.  OF  WATER  AND 
ENVIRONMENTAL  ENGINEERING. 

Carbon  Flow  in  Acetotrophic  Enrichment  Cul- 
tures from  Pulp  Mill  Effluent  Treatment. 
W90-08396  5D 

TECHNICAL  UNTV.  OF  ISTANBUL 
(TURKEY).  DEPT.  OF  CTVTL  ENGINEERING. 

Effects  of  Hedging  on  Reservoir  Performance. 
W90-07679  4A 

Model   Tests   of  the   Urfa  Tunnel   System   in 

Turkey. 

W90-08338  8B 

TECHNICAL  UNTV.  OF  ISTANBUL 
(TURKEY).  DEPT.  OF  ENVIRONMENTAL 
ENGINEERING. 

Nitrification  in  Rotating  Disc  Systems:  II.  Crite- 
ria for  Simultaneous  Mineralization  and  Nitrifi- 
cation. 
W90-08394  5D 

TECHNION  -  ISRAEL  INST.  OF  TECH., 
HAIFA.  DEPT.  OF  AGRICULTURAL 
ENGINEERING. 

Pasture  and  Forest  Management  in  the  Mediter- 
ranean Uplands. 
W90-08536  3F 

TECHNION  -  ISRAEL  INST.  OF  TECH., 
HAIFA.  FACULTY  OF  CIVIL  ENGINEERING. 

Biotechnology   in   Environmental   Engineering. 
W90-08145     '  5D 

Engineering   of  Microalgae   Mass  Culture   for 
Treatment    of   Agricultural    Wastewater,    with 
Special  Emphasis  on  Selenium  Removal  from 
Drainage  Waters. 
W90-08151  5D 


TECHNION  -  ISRAEL  E\ST.  OF  TECH., 
HAIFA.  SHERMAN  CENTER  FOR 
RESEARCH  IN  ENVIRONMENTAL  AND 
WATER  RESOURCES  ENGINEERING. 

Primary  Chemical  Treatment  Minimizing  De- 
pendence  on   Bioprocess   in   Small   Treatment 
Plants. 
W90-07797  5D 

TECHNISCHE  HOCHSCHULE  AACHEN 
(GERMANY,  F.R.).  LEHRSTUHL  FUER 
VERFAHRENSTECHNIK  1  UND  INST.  FUER 
VERFAHRENSTECHNIK. 

Electrodialysis-Contact  Sludge  Reactor  and  Re- 
verse Osmosis-Phase  Separator,  Two  Examples 
of  a  Simple  Process  Combination  for  Increasing 
the  Water  Recovery  Rate  of  Membrane  Process- 
es. 
W90-07969  3A 

TECHNISCHE  HOGESCHOOL  DELFT 
(NETHERLANDS). 

Fate  and  Behavior  of  Trace  Metals  in  a  Shallow 

Eutrophic  Lake. 

W90-07531  5B 

TECHNISCHE  HOGESCHOOL  DELFT 

(NETHERLANDS).  FACULTY  OF 

ELECTRICAL  ENGINEERED, 

TELECOMMUNICATION  AND  REMOTE 

SENSENG  TECHNOLOGY. 

Studies  of  Precipitation  Processes  in  the  Tropo- 
sphere Using  an  FM-CW  Radar. 
W90-08199  2B 

TECHNISCHE  UNrV.  TWENTE,  ENSCHEDE 
(NETHERLANDS).  DEPT.  OF  CHEMICAL 
TECHNOLOGY. 

Terminology  for  Membrane  Distillation. 
W90-07965  3A 

TECHNISCHE  UNTV.,  VIENNA  (AUSTRIA). 
INST.  FUER  HYDRAULIK 
GEWASSERKUNDE  UND 
WASSERWIRTSCHAFT. 

Modelling  Snowmelt  in  a  Mountainous  River 

Basin  on  an  Event  Basis. 

W90-07987  2C 

Derivation  of  an  Explicit  Equation  for  Infiltra- 
tion on  the  Basis  of  the  Mein-Larson  Model. 
W90-08270  2E 

Long-Term  Variability  of  Precipitation  in  Aus- 
tria. 
W90-08569  2B 

TECHNISCHE  UNTV.,  VIENNA  (AUSTRIA). 
ENST.  FUER  WASSERGUETE  UND 
LANDSCHAFTSWASSERBAU. 

Measures  to   Be   Undertaken   to   Preserve   the 
Trophic  State  of  the  'New  Danube'  at  Vienna  in 
the  Case  of  the  Construction  of  The  Vienna- 
Freudenau  Hydropower  Plant. 
W90-08624  5G 

Development   of  Water   Pollution   Control   in 
Austria:  An  Example  of  a  Riparian  State  in  the 
Drainage  Area  of  the  River  Danube. 
W90-08634  5G 

TENNESSEE  UNTV.,  KNOXVILLE.  CENTER 
FOR  ENVIRONMENTAL  BIOTECHNOLOGY. 

Modern  Biological  Methods:  The  Role  of  Bio- 
technology. 
W90-08146  5° 

TENNESSEE  UNIV.,  KNOXVILLE.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Simple  and  Accurate  Friction  Loss  Equation  for 

Plastic  Pipe. 

W90-08364  8B 
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UNIVERSIDAD  DEL  PAIS  VASCO,  BILBAO  (SPAIN).  DEPT.  DE  MICROBIOLOGIA  E 


TENNESSEE  UNIV.,  KNOXVILLE.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Is  There  an  'Uncertainty  Principle'  in  Microbial 

Waste  Treatment. 

W90-08152  5D 

TENNESSEE  VALLEY  AUTHORITY,  NORRIS. 
ENGINEERING  LAB. 

Microcomputer-Aided    Planning    at    a    Hydro 

Control  Centre. 

W90-07610  6B 

Importance  of  Climatological  Variability  and  the 
Rate  at  Which  Waste  Is  Added  to  Modeling 
Water  Budget  of  Landfills. 
W90-08562  5E 

TENSAR  CORP.,  MORROW,  GA. 

Hydraulic  Properties  of  Geotextiles. 
W90-08127  8G 

TEXAS  A  AND  M  UNIV.,  COLLEGE 
STATION.  DEPT.  OF  BIOLOGY. 

Attraction  of  Zebrafish,  Brachydanio  rerio,  to 
Alanine  and  its  Suppression  by  Copper. 
W90-08462  5C 

TEXAS  A  AND  M  UNIV.,  COLLEGE 
STATION.  DEPT.  OF  CIVIL  ENGINEERING. 

Estimation  of  Multidimensional  Precipitation  Pa- 
rameters by  Areal  Estimates  of  Oceanic  Rainfall. 
W90-07583  2B 

Evaluation  of  Factors  Affecting  Reservoir  Yield 

Estimates. 

W90-07723  4A 

Derived  PDF  for  the  Initial  Soil  Moisture  in  a 

Catchment. 

W90-07984  2G 

TEXAS  UNTV.  AT  DALLAS,  RICHARDSON. 
INST.  FOR  ENVIRONMENTAL  SCIENCES. 

Estimating  Uncertainty  of  Stormwater  Runoff 

Computations. 

W90-08274  4C 

THAMES  POLYTECHNIC,  LONDON 
(ENGLAND). 

Advanced    Techniques    for    Upgrading    Large 

Scale  Slow  Sand  Filters. 

W90-O8489  5F 

Developments  in  Modelling  Slow  Sand  Filtra- 
tion. 
W90-08490  5F 

THAMES  WATER  AUTHORITY,  LONDON 
(ENGLAND).  REGIONAL  LAB.  SERVICES. 

Slow  Sand  Filtration:  An  Approach  to  Practical 

Issues. 

W90-08472  5F 

THAMES  WATER  AUTHORITY,  WALTHAM 
CROSS  (ENGLAND).  SEWERAGE  AND 
SEWER  TREATMENT. 

Raising   the   Standard   of  Operation   of  Small 

Sewage  Works. 

W90-O7805  5D 

THAYER  SCHOOL  OF  ENGINEERING, 
HANOVER,  NH. 

Space-Time  Structure  of  Rain  Rate  Fields. 
W90-07575  2B 

TLEIMAT  AND  ASSOCIATES,  ALAMO,  CA. 

Novel  2500  GPD  5-Effects  Wiped-Film  Rotat- 
ing-Disk  Vapor-Compression  Module:  Prelimi- 
nary Results. 
W9O-O8055  3C 

TOKYO  UNIV.  (JAPAN).  DEPT.  OF  URBAN 
AND  SANITARY  ENGINEERING. 

Applications     of     Deep     Bed     Filtration     in 

Wastewater  Treatment. 

W90-08498  5D 


TOKYO  UNIV.  (JAPAN).  DEPT.  OF  URBAN 
ENGINEERING. 

Treatment  of  Oily  Cafeteria  Wastewater  by 
Single-Phase  and  Two-Phase  Anaerobic  Filter. 
W90-07810  5D 

Mass  Transfer  Mechanism  in  a  Porous  Riverbed. 
W90-08382  2E 

TOKYO  UNIV.  (JAPAN).  INST.  OF 
INDUSTRIAL  SCIENCE. 

Effect   of  Biological   Clogging   on   Infiltration 

Rate  in  Soil  Treatment  Systems. 

W90-07784  5D 

TOKYO  UNIV.  OF  AGRICULTURE  AND 
TECHNOLOGY  (JAPAN).  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Influence  of  Daily  Variation  of  Flow  and  Pollu- 
tion Load  on  the  Performance  of  Submerged 
Anaerobic/ Aerobic  Biofilm  System. 
W90-07791  5D 

TORNADO  AND  STORM  RESEARCH 
ORGANISATION,  CORSHAM  (ENGLAND). 
THUNDERSTORM  DIV. 

Thunderstorm  Climatological  Research  in  Great 
Britain   and   Ireland:   A   Progress   Report   and 
Aims  for  Future  Study. 
W90-08235  2B 

TORONTO  UNIV.  (ONTARIO).  INST.  FOR 
ENVIRONMENTAL  STUDIES. 

Physical-Chemical  Properties  and  Fate  of  Vola- 
tile Organic  Compounds:  An  Application  of  the 
Fugacity  Approach. 
W90-08519  SB 

TOULOUSE-3  UNIV.  (FRANCE).  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Electrodialysis. 

W90-08505  5D 

TOULOUSE-3  UNIV.  (FRANCE).  LAB. 
D'HYDROBIOLOGIE. 

Special  features  of  Lake  Ecosystems. 
W90-07524  2H 

TRANSPORT  AND  ROAD  RESEARCH  LAB., 
CROWTHORNE  (ENGLAND).  OVERSEAS 
UNIT. 

Trials  of  an  Acoustic  Method  of  Measuring  Pie- 

zometric  Levels  in  Standpipes. 

W90-08326  7B 

TUFTS  UNIV.,  MEDFORD,  MA.  DEPT.  OF 
CIVIL  ENGINEERING. 

Fiber  Optic  Methods  for  Volatile  Organic  Com- 
pounds in  Groundwater. 
W90-08515  7B 

TVARMINNE  ZOOLOGICAL  STATION 
(FINLAND). 

Bacterioplankton    in    Filtered    Brackish    Water 
Cultures:  Some  Physical  and  Chemical  Param- 
eters Affecting  Community  Properties. 
W90-07957  2L 

U.S.  GEOLOGICAL  SURVEY,  C/O 
NATIONAL  DRILLING  COMPANY,  P.O.  BOX 
15287,  EL  AIN,  UNITED  ARAB  EMIRATES. 

Geohydrology  of  Regional  Aquifer  Systems  in 
Cretaceous  and  Older  Rocks  Underlying   the 
Central  United  States. 
W90-O84O7  2F 

ULSTER  UNIV.,  COLERAINE  (NORTHERN 
IRELAND).  LIMNOLOGY  LAB. 

Predation  Pressure  from  Above:  Observations 
on  the  Activities  of  Piscivorous  Birds  at  a  Shal- 
low Eutrophic  Lake. 
W90-08087  2H 

Sediment  Chemistry  and  Atmospheric  Contami- 
nation. 
W90-08107  5B 


UMEA  UNIV.  (SWEDEN).  DEPT.  OF 
ECOLOGICAL  BOTANY. 

British     and     Scandinavian     Lake     Sediment 
Records  of  Carbonaceous  Particles  from  Fossil- 
Fuel  Combustion. 
W90-08108  2H 

12,600  Year  Perspective  of  the  Acidification  of 

Lilla  Oresjon,  Southwest  Sweden. 

W90-08113  5B 

Land-Use  Change  and  Lake  Acidification:  Iron 
Age  De-settlement  in  Northern  Sweden  as  a 
Pre-Industrial  Analogue. 
W90-08115  2H 

Recent  Acidification  and  Biological  Changes  in 
Lilla  Oresjon,  Southwest  Sweden,  and  the  Rela- 
tion to  Atmospheric   Pollution  and   Land-Use 
History. 
W90-08118  5C 

UNIVERSIDAD  AUSTRAL  DE  CHILE, 
VALDIVIA.  INST.  DE  ZOOLOGIA. 

Limnological  Study  of  Lake  Todos  Los  Santos 
(Chile):     Morphometry,     Physics,     Chemistry, 
Plankton,  and  Primary  Productivity. 
W90-07958  2H 

UNIVERSIDAD  AUTONOMA  CHAPINGO 
(MEXICO).  DEPT.  DE  SUELOS. 

Automatic   Cascade   Numbering   of  Unit   Ele- 
ments in  Distributed  Hydrological  Models. 
W90-07731  7C 

UNIVERSIDAD  AUTONOMA 
METROPOLITANA,  MEXICO  CITY.  LAB.  DE 
CONTAMINACION,  BIOENSAYOS  E 
IMPACTO  AMBIENTAL. 

Levels  of  Pb,  Cr  and  Cd  in  Callinectes  sapidus 
and  C.  similis  and  Their  Relation  to  the  Concen- 
tration of  These  Metals  in  Water  and  in  Sedi- 
ment (Niveles  de  Pb,  Cr  y  Cd  en  Callinectes 
sapidus  y  C.  similis  y  su  Relacion  con  la  Concen- 
tracion  de  Estos  en  el  Agua  y  en  el  Sedimento). 
W90-08281  5B 

UNIVERSIDAD  AUTONOMA 
METROPOLITANA,  MEXICO  CITY.  UNIDAD 
IZTAPALAPA. 

Evolution  of  Microbial  Activities  and  Popula- 
tion in  Granular  Sludge  from  an  UASB  Reactor. 
W90-08262  5D 

UNIVERSIDAD  DE  LA  HABANA  (CUBA). 
DEPT.  DE  ZOOLOGIA. 

Saprobic  Classification  of  a  Highly-Contaminat- 
ed Cuban  Estuary  (Classificacion  Saprobiotica 
de  un  Estuario  Cubano  Altamente  Contamin- 
ado). 
W90-08282  5C 

UNIVERSIDAD  DEL  PAIS  VASCO,  BILBAO 
(SPAIN).  DEPT.  DE  MICROBIOLOGIA  E 
INMUNOLOGIA. 

Bacterial  Production  and  Growth  Rate  Estima- 
tion from  (H3)Thymidine  Incorporation  for  At- 
tached and  Free-Living  Bacteria  in  Aquatic  Sys- 
tems. 
W90-07692  7B 

Size-Selective  Grazing  on  Bacteria  by  Natural 

Assemblages  of  Estuarine  Flagellates  and  Cili- 

ates. 

W90-07864  2L 

Survival  Strategy  of  Escherichia  coli  and  Enter- 
ococcus    faecalis    in    Illuminated    Fresh    and 
Marine  Systems. 
W90-08000  59 
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UNIVERSIDAD  NACIONAL  AUTONOMA  DE  MEXICO,  MEXICO  CITY.  INST.  DE 


UNTVERSIDAD  NACIONAL  AUTONOMA  DE 
MEXICO,  MEXICO  CITY.  INST.  DE 
GEOFISICA. 

Groundwater  Regime  of  the  Valley  of  Mexico 
from  Historic  Evidence  and  Field  Observations. 
W90-08224  2F 

UNTVERSIDADE  ESTADUAL  DE  CAMPINAS 
(BRAZIL).  INST.  DE  QUIMICA. 

Short-Term   Toxicity   Test   Using   Escherichia 
coli:  Monitoring  C02  Production  by  Flow  In- 
jection Analysis. 
W90-07918  5  A 

UNIVERSIDADE  FEDERAL  DO  RIO  DE 
JANEIRO  (BRAZIL).  DEFT.  OF 
METEOROLOGY. 

Effect   of  Tropical   Atlantic   Anomalies   upon 
GCM  Rain  Forecasts  over  the  Americas. 
W90-08003  2B 

UNTVERSITAET  FUER  BODENKULTUR, 
VTENNA  (AUSTRIA).  INST.  FUER 
WASSERWDRTCHAFT. 

Sedimentation  in  the  Reservoir  of  the  Alten- 

woerth  Hydropower  Plant. 

W90-08628  2J 

UNTVERSrTAT  DE  LES  BLLES  BALEARS, 
PALMA  DE  MALLORCA  (SPAIN).  DEFT.  DE 
BIOLOGIA  Y  CIENCIAS  DE  SALUD. 

Limnological  Criteria  for  the  Rehabilitation  of  a 
Coastal  Marsh.  The  Albufera  of  Majorca,  Bale- 
aric Islands. 
W90-08446  2L 

UNIVERSITE  DE  PAU  ET  DES  PAYS  DE 
L'ADOUR  (FRANCE).  DEPT.  OF 
CHEMISTRY. 

Chemical  Speciation  of  Trace  Metals. 
W90-07527  5B 

UNTVERSITE  DE  SAVOD2,  CHAMBERY 
(FRANCE).  LAB.  D'ECOLOGrE. 

Changes    in    Biologically    Controlled    Carbon 
Fluxes  in  a  Small  Stream  Following  Continuous 
Supply  of  Excess  Organic  Load. 
W9O-08307  5B 

UNTVERSITE  DES  SCIENCES  ET  DE  LA 
TECHNOLOGIE  HOUARI  BOUMEDIENE, 
ALGIERS  (ALGERIA). 

Nitrate  Pollution  of  Mitidja  Groundwaters  (Al- 
giers, Algeria). 
W90-O7740  5B 

UNIVERSITY  COLL.,  CARDIFF  (WALES). 
DEPT.  OF  BIOCHEMISTRY. 

Die- A  way  Kinetic  Analysis  of  the  Capacity  of 
Epillthic  and  Planktonic  Bacteria  from  Clean 
and  Polluted  River  Water  to  Biodegrade  Sodium 
Dodecyl  Sulfate. 
W90-07868  5B 

UNIVERSITY  COLL.,  CARDIFF  (WALES). 
DEPT.  OF  PHYSICS. 

Optimization  of  Number  of  Cells  for  Minimum 
Land  Requirement  in  a  Series  Reactor. 
W90-07926  5D 

Accuracy  of  the  Eikonal  Type  Approximations 
for  Sizing  Particles  in  Cohesive  Sediments. 
W90-08386  7B 

UNrVERSITY  COLL.,  CARDIFF  (WALES). 
SCHOOL  OF  PURE  AND  APPLD3D 
BIOLOGY. 

Single  Species  Toxicity  Tests. 

W90-07540  5C 

UNIVERSITY  COLL.,  CORK  (IRELAND). 
vntOLOGY  UNIT. 

Tissue  Distribution  of  a  Coliphage  and  Escheri- 
chia coli  in  Mussels  after  Contamination  and 
Depuration. 
W90-07870  5B 


UNIVERSITY  COLL.,  LONDON  (ENGLAND). 
DEPT.  OF  CIVIL  AND  MUNICIPAL 
ENGINEERING. 

Pretreatment  With  Pebble  Matrix  Filtration. 
W90-08478  5F 

UNIVERSITY  COLL.,  LONDON  (ENGLAND). 
DEPT.  OF  CIVIL  ENGINEERING. 

Fundamentals  of  Flocculation. 

W90-08236  5D 

UNrVERSITY  COLL.,  LONDON  (ENGLAND). 
PALAEOECOLOGY  RESEARCH  UNIT. 

Surface  Water  Acidification   Project  (SWAP) 

Paleolimnology  Programme. 

W90-08096  5C 

Diatom  Quality  Control  and  Data  Handling. 
W90-08101  2H 

Causes  of  Lake  Acidification,  with  Special  Ref- 
erence to  the  Role  of  Acid  Deposition. 
W90-08111  2H 

Significance  of  Land-use  and  Land-Management 
Change  in  the  Acidification  of  Lakes  in  Scotland 
and  Norway:  An  Assessment  Utilizing  Docu- 
mentary Sources  and  Pollen  Analysis. 
W90-08114  2H 

Afforestation  and  Lake  Acidification:  A  Com- 
parison of  Four  Sites  in  Scotland. 
W90-08116  5C 

Recent  Palaeolimnology  of  Two  Sites  with  Con- 
trasting Acid-Deposition  Histories. 
W9O-08119  2H 

Post- 1970   Water-Chemistry  Changes   and   Pa- 
laeolimnology   of    Several  Acidified    Upland 
Lakes  in  the  U.K. 
W90-08123  2H 

UNIVERSriY  COLL.  OF  NORTH  WALES, 
BANGOR.  SCHOOL  OF  BIOLOGICAL 
SCIENCES. 

Measurement  of  Electron  Transport  System  Ac- 
tivity in  River  Biofilms. 
W90-08385  ?B 

UNIVERSITY  COLL.  OF  NORTH  WALES, 
MENAI  BRIDGE.  SCHOOL  OF  OCEAN 
SCIENCES. 

Tidal  Progression  in  a  Near-Resonant  System-A 

Case  Study  from  South  Australia. 

W90-07888  2L 

UNrVERSriY  OF  AGRICULTURE, 
FAISALABAD  (PAKISTAN). 

Laboratory  Study  of  the  Dispersion  Scale  Effect 

in  Column  Outflow  Experiments. 

W90-08202  5B 

UNIVERSITY  OF  CENTRAL  FLORIDA, 
ORLANDO.  DEPT.  OF  CTVIL  ENGINEERING 
AND  ENVmONMENTAL  SCIENCES. 

Hydrology  and  Water  Quantity  Control. 
W90-07554  2A 

UNIVERSITY  OF  EAST  ANGLIA,  NORWICH 
(ENGLAND).  SCHOOL  OF 
ENVIRONMENTAL  SCIENCES. 

Some  Aspects  of  the  Filtration  of  Water  Con- 
taining Centric  Diatoms. 
W90-O8481  5F 

UNIVERSriY  OF  NEW  ENGLAND, 
ARMIDALE  (AUSTRALIA).  DEPT.  OF 
BOTANY. 

Charophyte    Germination    and    Establishment 

from  the  Seed  Bank  of  an  Australian  Temporary 

Lake. 

W90-O8430  2H 


UNIVERSITY  OF  SOUTHERN  CALIFORNIA, 
LOS  ANGELES.  DEPT.  OF  GEOGRAPHY. 

Hummocky  Cross-stratification  and  Post-vortex 
Ripples:  Length  Scales  and  Hydraulic  Analysis. 
W90-08378  2J 

UNIVERSITY  OF  SOUTHERN  MISSISSIPPI, 
BAY  ST.  LOUIS.  CENTER  FOR  MARINE 
SCIENCE. 

Algae  as  Ideal  Waste  Removers:  Biochemical 

Pathways. 

W90-08148  5D 

UNIVERSITY  OF  STRATHCLYDE,  GLASGOW 
(SCOTLAND).  DEPT.  OF  BIOSCIENCE  AND 
BIOTECHNOLOGY. 

Landfill       Co-disposal       of       Phenol-bearing 
Wastewaters:  Organic  Load  Consideration. 
W90-07572  5E 

UPPSALA  UNrV.  (SWEDEN).  DEPT.  OF 
HYDROLOGY. 

Redistribution  of  Sediments  in  Three  Swedish 

Lakes. 

W90-08310  2J 

UPPSALA  UNIV.  (SWEDEN).  DEPT.  OF 
PHYSICS. 

Lead-210    Chronology    of    the    Scandinavian 

SWAP  Sites. 

W90-08098  5C 

UPPSALA  UNTV.  (SWEDEN). 
LIMNOLOGISKA  INSTrrUTTONEN. 

Spring  Development  of  Phytoplankton  in  Lake 
Erken:  Species  Composition,  Biomass,  Primary 
Production  and  Nutrient  Conditions:  A  Review. 
W9O-08066  2H 

URBINO  UNTV.  (ITALY).  INST.  OF 
TOXICOLOGY. 

Yersinia  enterocolitica  and  Related  Species  Iso- 
lated in  the  Pesaro  and  Urbino  Area  (Italy)  from 
1981  to  1986. 
W90-07999  5B 

UTAH  STATE  UNTV.,  LOGAN.  DEPT.  OF 
AGRICULTURAL  AND  IRRIGATION 
ENGINEERING. 

Effects  of  Climate  Change  on  U.S.  Irrigation. 
W90-08357  2B 

UTAH  STATE  UNTV.,  LOGAN.  DEPT.  OF 
CTVIL  AND  ENVIRONMENTAL 
ENGINEERING. 

Design  of  Hydraulic  Jump  Chambers. 
W90-08353  8B 

UTAH  WATER  RESEARCH  LAB.,  LOGAN. 

Hydrocarbon  Thickness  Fluctuations  in  Moni- 
toring Wells. 
W90-08194  2F 

VALENCIA  UNTV.  (SPAIN).  DEPT.  OF 
MICROBIOLOGY. 

Surface  and  Virulence  Properties  of  Environ- 
mental Vibrio  cholerae  Non-Ol  from  Albufera 
Lake  (Valencia,  Spain). 
W90-08429  5C 

VALLADOLID  UNIV.  (SPAIN).  DEPT.  DE 
QUIMICA  ANALrriCA. 

Determination  and  Speciation  of  Heavy  Metals 

in  Sediments  of  the  Pisuerga  River. 

W90-07922  5B 

VALLADOLH)  UNTV.  (SPAIN).  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Low  Temperature  Treatment  .:  .lunicipal 
Sewage  in  Anaerobic  Fluidizea  b^J  Reactors. 
W90-08389  5D 
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VALPARAISO  UNIV.,  IN. 

Urban  Surface  Water  Management. 
W9O-07551 


4A 


VANDERBILT  UNIV.,  NASHVILLE,  TN. 
DEPT.  OF  ENVIRONMENTAL  AND  WATER 
RESOURCES  ENGINEERING. 

Industrial  Water  Pollution  Control. 

W90-08137  5D 

VEENSTRA  AND  KIMM,  INC.,  WEST  DES 
MOINES,  IA. 

Nitrification  Performance  of  a  Pilot-Scale  Trick- 
ling Filter. 
W90-07625  5D 

Cold-Climate  Nitrifying  Biofilters:  Design  and 

Operation  Considerations. 

W90-07626  5D 

VERMONT  UNTV.,  BURLINGTON.  SCHOOL 
OF  NATURAL  RESOURCES. 

Lake  Level  Influences  on  Sediment  and  Nutrient 

Retention  in  a  Lakeside  Wetland. 

W90-07701  2H 

VERSAR,  INC.,  COLUMBIA,  MD. 
ECOLOGICAL  SCIENCES  AND  ANALYSIS 
DIV. 

Simulating  the  Indirect  Effects  of  Power  Plant 
Entrainment  Losses  on  an  Estuarine  Ecosystem. 
W90-07653  6G 

VICTORIA  UNIV.  OF  MANCHESTER 
(ENGLAND).  ALPINE  GLACIER  PROJECT. 

Influence  of  Glacierisation  on  the  Response  of 
Runoff  from  Alpine  Basins  to  Climate  Variabili- 
ty- 
W90-O8589  2C 


VIENNA  MUNICIPAL  DEPT.,  AUSTRIA. 

Vienna  Sewerage  System. 
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W90-07840  2J 

W90-07841  4C 


'A 

■t 

x 
u 

< 
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W90-07842 


ACCESSION  NUMBER  INDEX 


W90-07842     2L 
W90-07843     2E 
W90-07844     7C 
W90-07845     7C 
W90-07846     7C 
W90-07847     7C 
W9O-07848     3F 
W90-O7849     5B 
W90-07850     5B 
W90-07851     7C 
W90-07852     2F 
W90-07853     2F 
W90-07854     2F 
W90-07855     2E 
W90-07856     2F 
W90-07857     5A 
W90-07858     2E 
W90-07859     8D 
W90-07860     2E 
W90-07861     5B 
W90-07862     5B 
W90-07863     7C 
W90-07864     2L 
W90-07865     2H 
W90-O7866     5F 
W90-07867     2L 
W90-07868     5B 
W90-07869     5A 
W90-07870     5B 
W90-07871     2L 
W90-07872     2L 
W90-07873     2L 
W90-07874     2C 
W90-07875     2D 
W90-07876     81 
W90-O7877     5G 
W90-07878     5G 
W90-O7879     2H 
W90-07880     2H 
W90-07881     2H 
W90-07882     5C 
W90-07883     5G 
W90-07884     5D 
W90-07885     5B 
W90-07886     5A 
W90-07887     5B 
W90-07888     2L 
W90-07889     2L 
W90-07890     5B 
W90-07891     5B 
W90-07892     5F 
W90-07893     5B 
W90-07894     3D 
W90-07895     5B 
W90-07896     5F 
W90-07897     5B 
W90-07898     3F 
W90-O7899     6B 
W90-07900     6D 
W90-07901     5B 
W90-07902     2H 
W90-07903     5B 
W90-07904     5B 
W90-07905     2G 
W90-07906     5B 
W90-07907     5B 
W90-07908     5E 
W90-07909     5D 
W90-07910     5D 
W90-07911     5B 
W90-07912     5D 
W90-07913     5B 
W90-07914     5F 
W90-07915     5B 
W90-07916     5C 
W90-O7917     5B 
W90-07918     5  A 
W90-07919     5D 
W9O-O7920     5D 
W90-07921     5  A 
W90-07922     5B 
W90-O7923     5D 
W90-07924     5C 
W90-O7925     7B 


W90-07926     5D 
W90-07927     5D 
W90-07928     5B 
W90-07929     5F 
W90-07930     5E 
W90-07931     6B 
W90-07932     5G 
W90-07933     5F 
W90-07934     2E 
W90-07935     4A 
W90-07936     5D 
W90-07937     5G 
W90-07938     2L 
W90-07939     5B 
W90-07940     2L 
W90-07941     2L 
W90-07942     5C 
W90-07943     2J 
W90-07944     2L 
W90-07945     5D 
W90-07946     5F 
W90-07947     5E 
W90-07948     2B 
W90-07949     2L 
W90-07950     6G 
W90-O7951     5G 
W90-07952     5G 
W90-07953     5D 
W90-07954     5E 
W90-07955     5E 
W90-07956     2E 
W90-07957     2L 
W90-07958     2H 
W90-07959     5D 
W90-07960     4A 
W90-07961     3C 
W90-07962     8A 
W90-07963     5A 
W90-07964     5B 
W90-07965     3A 
W90-07966     3A 
W90-07967     3A 
W90-07968     5D 
W90-07969     3A 
W90-07970     3A 
W90-07971     3  A 
W90-07972     3A 
W90-07973     3A 
W90-07974     3A 
W90-07975     2G 
W90-07976     2G 
W90-07977     5B 
W90-07978     2J 
W90-07979     2E 
W90-07980     2C 
W90-07981     2F 
W90-07982     7C 
W90-07983     2J 
W90-07984     2G 
W90-07985     2F 
W90-07986     2A 
W90-07987     2C 
W90-07988     5B 
W90-07989     2F 
W90-07990     5B 
W90-07991     2H 
W90-07992     5B 
W90-07993     2L 
W90-07994     2E 
W90-07995     5G 
W90-07996     2G 
W90-07997     2G 
W90-07998     2G 
W90-O7999     5B 
W90-08000     5B 
W9O-O80O1     5D 
W90-08002     5B 
W90-08003     2B 
W90-08004     2B 
W90-08005     21 
W90-O80O6     2B 
W90-08007     5E 
W90-O80O8     5F 
W90-O8009     7C 


W90-08010     2L 
W90-08011     7B 
W90-08012     2H 
W90-08013     2H 
W90-08014     2H 
W90-08015     5B 
W90-08016     3F 
W90-08017     3F 
W90-08018     5C 
W90-08019     5A 
W90-08020     5C 
W90-08021     5B 
W90-08022     5A 
W90-08023     5D 
W90-08024     5C 
W90-08025     5B 
W90-08026     5C 
W90-08027     5B 
W90-08028     5C 
W90-08029     5B 
W90-O8030     5B 
W90-08031     5B 
W90-08032     5B 
W90-08033     5B 
W9O-O8034     5C 
W90-08035     5C 
W90-08036     5E 
W90-08037     5E 
W90-08038     3A 
W90-08039     3A 
W90-O804O     3A 
W90-08041     3  A 
W90-08042     3A 
W90-08043     3A 
W90-08044     3A 
W90-08045     3A 
W90-08046     3A 
W90-08047     3A 
W90-08048     3A 
W90-08049     3A 
W9O-O8O50     3A 
W90-08051     5F 
W90-08052     3A 
W90-08053     3A 
W90-08054     3A 
W90-08055     3C 
W9O-O8056     3A 
W90-08057     3A 
W90-08058     3A 
W90-08059     3A 
W90-08060     3A 
W90-08061     3  A 
W90-08062     3A 
W90-08063     3A 
W90-08064     3A 
W90-08065     5C 
W90-08066     2H 
W9O-08067     5C 
W90-O8O68     5C 
W90-08069     5C 
W90-08070     2H 
W90-08071     2H 
W90-08072     5C 
W90-08073     5C 
W90-08074     5G 
W90-08075     5B 
W90-08076     2H 
W9O-O8077     2H 
W90-08078     5C 
W90-08079     2H 
W90-08080     2H 
W90-08081     2H 
W90-08082     5C 
W90-08083     5G 
W90-08084     2H 
W90-08085     2H 
W90-08086     2H 
W90-08087     2H 
W90-08088     2H 
W90-08089     2H 
W90-08090     2H 
W90-08091     2H 
W90-08092     2H 
W90-08093     5G 


W90-08094     5G 
W90-08095     2H 
W90-08096     5C 
W90-08097     5C 
W90-08098     5C 
W90-08099     5C 
W90-08100     2H 
W90-08101     2H 
W90-08102     2H 
W90-08103     2H 
W90-08104     2H 
W9O-O8105     2H 
W90-08106     2H 
W90-08107     5B 
W90-08108     2H 
W90-08109     5B 
W90-08110     2H 
W90-08111     2H 
W90-08112     2H 
W90-08U3     5B 
W90-08114     2H 
W90-08U5     2H 
W90-08116     5C 
W90-08117     5C 
W90-08118     5C 
W90-08119     2H 
W90-08120     5B 
W90-08121     2H 
W90-08122     2H 
W90-08123     2H 
W90-08124     2H 
W90-08125     2H 
W90-08126     8G 
W90-08127     8G 
W90-08128     8G 
W90-08129     8G 
W90-08130     4D 
W90-08131     8G 
W90-08132     4D 
W90-08133     8G 
W90-08134     8G 
W90-O8135     5G 
W90-08136     5G 
W90-08137     5D 
W90-08138     5G 
W90-08139     6G 
W90-08140     4B 
W90-08141     5D 
W90-08142     5B 
W90-O8143     6B 
W90-08144     5D 
W90-08145     5D 
W90-08146     5D 
W90-08147     5D 
W90-08148     5D 
W90-08149     5D 
W90-08150     5D 
W90-08151     5D 
W90-08152     5D 
W90-08153     2F 
W90-08154     8B 
W90-08155     7C 
W90-08156     5C 
W90-08157     5C 
W90-08158     5C 
W90-08159     5F 
W90-08160     7C 
W90-08161     5B 
W90-08162     6  A 
W90-08163     4C 
W90-08164     7B 
W90-08165     3B 
W90-08166     7B 
W90-08167     5B 
W90-08168     5F 
W90-08169     5F 
W90-08170     5F 
W90-08171     7B 
W90-08172     2F 
W90-08173     5C 
W90-08174     6G 
W90-08175     5D 
W90-08176     5D 


A-2 


ACCESSION  NUMBER  INDEX 


W90-08511 


W90-08177  5G 
W90-08178  6A 
W90-08179  6E 
W90-08180     5G 

W90-08181  5F 
W90-08182     5D 

W90-08183  5D 
W90-08184     5D 

W9O-08185  6E 

W9O-08186  7B 

W90-08187  2F 

W90-08188  2F 

W9O-08189  2F 

W90-08190  5B 

W9O-08191  2F 

W90-08192  5B 

W90-08193  7  A 

W90-08194  2F 

W90-08195  2K 

W90-08196  2F 

W90-08197  2B 

W90-08198  3B 

W90-08199  2B 

W90-08200  2B 

W90-08201  2B 

W90-08202  5B 

W90-08203  2G 

W90-08204  5B 

W90-08205  5B 

W90-08206  5B 

W90-08207  5B 

W90-08208  2L 

W90-08209  8B 

W90-08210  6B 

W90-08211  8C 

W90-08212  8C 

W9O-08213  2E 

W90-O8214  2F 

W90-08215  5B 

W90-08216  2F 

W90-O8217  2D 

W90-08218  2G 

W90-08219  2E 

W90-08220  2A 

W90-08221  2E 

W90-08222  2E 

W90-08223  5B 

W90-08224  2F 

W90-08225  5B 

W90-08226  2B 

W90-08227  3F 

W90-08228  5F 

W90-08229  5D 

W90-08230  5D 

W90-08231  5G 

W90-O8232  5D 

W90-08233  5D 

W90-O8234  2H 

W90-08235  2B 

W90-08236  5D 

W90-O8237  5A 

W90-08238  SB 

W90-08239  5B 

W90-08240  5C 

W90-08241  5G 

W90-08242  5B 

W90-08243  5C 

W90-08244  5C 

W90-O8245  5C 

W90-08246  5C 

W90-08247  5C 

W90-08248  5C 

W90-08249  5C 

W90-08250  SB 

W90-08251  2E 

W90-O8252  2J 

W90-08253  2E 

W90-08254  8B 

W90-08255  2J 

W90-08256  2J 

W90-08257  8B 

W90-08258  2E 

W90-O8259  8B 

W90-08260  2L 


W90-08261 

5D 

W90-08262 

5D 

W90-08263 

5C 

W90-08264 

2L 

W90-08265 

2H 

W90-08266 

2B 

W90-08267 

2E 

W90-08268 

7C 

W90-08269 

6D 

W90-08270 

2E 

W90-08271 

2F 

W90-08272 

6E 

W90-08273 

5G 

W90-08274 

4C 

W90-08275 

4C 

W90-08276 

2E 

W90-08277 

8A 

W90-08278 

2E 

W90-08279 

2B 

W90-08280 

2F 

W90-08281 

5B 

W90-08282 

5C 

W90-08283 

5C 

W90-08284 

5C 

W90-08285 

5B 

W90-08286 

5B 

W90-08287 

5C 

W90-08288 

5B 

W90-08289 

6E 

W90-08290 

81 

W90-08291 

81 

W90-O8292 

81 

W90-08293 

5D 

W90-08294 

7B 

W90-08295 

4C 

W90-08296 

5B 

W90-08297 

5B 

W90-08298 

5B 

W90-08299 

5B 

W90-08300 

SB 

W90-08301 

SB 

W90-08302 

5B 

W9O-083O3 

SB 

W90-08304 

5B 

W90-08305 

5B 

W90-08306 

5B 

W90-08307 

5B 

W90-08308 

2K 

W90-08309 

5B 

W90-08310 

2J 

W90-08311 

2E 

W90-08312 

5G 

W90-08313 

2H 

W90-08314 

2H 

W90-08315 

2H 

W90-08316 

5G 

W90-08317 

2H 

W90-08318 

2H 

W90-08319 

2H 

W90-08320 

5G 

W90-O8321 

5F 

W90-08322 

5D 

W90-08323 

2J 

W90-08324 

2G 

W90-08325 

2E 

W90-08326 

7B 

W90-08327 

SB 

W90-08328 

2K 

W90-08329 

2A 

W90-08330 

5B 

W90-08331 

8C 

W90-08332 

8C 

W90-08333 

8C 

W90-08334 

8C 

W90-08335 

8C 

W90-08336 

8A 

W90-08337 

8C 

W90-08338 

8B 

W90-08339 

8C 

W90-08340 

5B 

W90-08341 

5B 

W90-08342 

5B 

W90-08343 

5F 

W90-08344 

5D 

W90-08345     5D 
W90-08346     5D 
W90-08347     5D 
W90-08348     5D 
W90-08349     8B 
W90-08350     5G 
W90-08351     5B 
W90-08352     2H 
W90-08353     8B 
W90-08354     3F 
W90-08355     2D 
W90-08356     2B 
W90-08357     2B 
W90-08358     3F 
W90-08359     3F 
W90-08360     3F 
W90-08361     3F 
W90-08362     3F 
W90-08363     3F 
W90-08364     8B 
W90-08365     2B 
W90-08366     2B 
W90-08367     2B 
W90-08368     5B 
W90-08369     2B 
W90-08370     5F 
W90-08371     5F 
W90-08372     5F 
W90-08373     5F 
W90-08374     5F 
W90-08375     5D 
W90-08376     2J 
W90-08377     2J 
W90-08378     2J 
W90-08379     2L 
W90-08380     2J 
W90-08381     5G 
W90-08382     2E 
W90-08383     5F 
W90-08384     5D 
W90-08385     7B 
W90-08386     7B 
W90-08387     5B 
W90-08388     5D 
W90-08389     5D 
W90-08390     5A 
W90-08391     5F 
W90-08392     5C 
W90-08393     5D 
W90-08394     5D 
W90-O8395     7C 
W90-08396     5D 
W90-08397     5C 
W90-08398     7B 
W90-08399     5F 
W90-08400     2F 
W90-08401     2F 
W90-08402     2F 
W90-08403     2F 
W90-084O4     2F 
W90-08405     2F 
W90-08406     2F 
W90-08407     2F 
W90-08408     2F 
W90-08409     2F 
W90-08410     2F 
W90-08411     4B 
W90-08412     7C 
W90-O8413     2F 
W90-08414     5C 
W90-08415     5B 
W90-08416     5C 
W90-08417     5C 
W90-08418     2H 
W90-08419     5B 
W90-08420     5C 
W90-08421     5C 
W90-08422     5C 
W90-08423     5C 
W90-08424     5B 
W90-08425     5B 
W90-08426     5A 
W90-08427     5A 
W90-08428     5B 


W90-08429     5C 
W90-08430     2H 
W90-08431     2H 
W90-08432     5C 
W90-08433     2H 
W90-08434     2A 
W90-08435     2H 
W90-08436     2H 
W90-08437     2H 
W90-08438     2H 
W90-08439     5G 
W90-08440     5G 
W90-08441     5G 
W90-08442     5G 
W90-08443     5G 
W90-08444     5B 
W90-08445     6B 
W90-08446     2L 
W90-08447     5B 
W90-08448     5B 
W90-08449     5G 
W90-08450     5B 
W90-08451     5B 
W90-08452     5C 
W90-08453     5D 
W90-08454     5F 
W90-08455     5B 
W90-08456     5C 
W90-08457     2H 
W90-08458     5C 
W90-08459     3F 
W90-08460     21 
W90-08461     2H 
W90-08462     5C 
W90-08463     2H 
W90-08464     2L 
W90-08465     5C 
W90-08466     5C 
W90-08467     4C 
W90-08468     7A 
W90-08469     5D 
W90-08470     5F 
W90-08471     5F 
W90-08472     5F 
W90-08473     5F 
W90-08474     5F 
W90-08475     5F 
W90-08476     5F 
W90-08477     5F 
W90-08478     5F 
W90-08479     5F 
W9O-O8480     5F 
W90-08481     5F 
W90-08482     4B 
W90-08483     5F 
W90-08484     5F 
W90-08485     5F 
W90-08486     5F 
W90-08487     5F 
W90-08488     5F 
W90-08489     5F 
W90-08490     5F 
W90-08491     5F 
W90-08492     5F 
W90-08493     5F 
W90-08494     5D 
W90-08495     5F 
W90-08496     5D 
W90-08497     5F 
W90-08498     5D 
W90-08499     5D 
W90-08500     5F 
W90-08501     5F 
W90-08502     5D 
W90-08503     5D 
W90-08504     5D 
W90-08505     5D 
W90-08506     5E 
W90-08507     5E 
W90-08508     5E 
W90-08509     5F 
W90-08510     5G 
W90-08511     5G 
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W90-08512 


ACCESSION  NUMBER  INDEX 


W90-08512  5  A 

W90-08513  5F 

W90-08514  5A 

W9O-08515  7B 

W90-08516  7B 

W90-08517  5D 

W90-08518  5B 

W9(M)8519  5B 

W9O-O8520  5B 

W90-08521  5F 

W90-08522  5F 

W90-08523  5F 

W90-08524  5F 

W90-08525  5F  ' 

W90-08526  5F 

W90-08527  5F 

W90-08528  5F 

W90-08529  5F 

W90-08530  5F 

W90-08531  6E 

W9O-08532  3F 

W90-08533  2A 

W90-08534  2J 

W90-08535  3F 

W90-08536  3F 

W90-08537  3F 

W90-08538  4D 

W9O-08539  3F 

W90-08540  4D 

W90-08541  4D 

W90-08542  2F 

W90-08543  2F 

W90-08544  2F 


W90-08545  2F 

W90-08546  2A 

W90-08547  2E 

W90-08548  2K 

W90-08549  2F 

W90-08550  2F 

W90-08551  2F 

W90-08552  2F 

W90-08553  2F 

W90-08554  2F 

W9O-08555  5G 

W90-08556  5G 

W90-08557  5E 

W90-08558  4D 

W90-08559  2E 

W90-08560  5G 

W90-08561  6D 

W90-08562  5E 

W90-08563  5G 

W90-08564  7A 

W90-08565  2A 

W90-08566  2B 

W90-08567  2B 

W90-08568  2B 

W90-08569  2B 

W90-08570  2A 

W90-08571  2B 

W90-08572  2B 

W90-08573  2B 

W90-08574  2A 

W90-08575  2A 

W90-08576  7B 

W90-08577  2A 


W90-08578  21 

W90-08579  7C 

W90-08580  2B 

W90-08581  2B 

W90-08582  2D 

W90-08583  2G 

W90-08584  2G 

W90-08585  2A 

W90-08586  2D 

W90-08587  2G 

W90-08588  2C 

W90-08589  2C 

W90-08590  2C 

W90-08591  2C 

W90-08592  2C 

W90-08593  2A 

W90-08594  2H 

W90-08595  2H 

W90-08596  2A 

W90-08597  2E 

W90-08598  2A 

W90-08599  2E 

W90-08600  2A 

W90-08601  2  A 

W9O-086O2  2F 

W90-08603  2F 

W90-08604  2F 
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The  Secretary  of  the  Interior  has  determined  that  the  publication  of  this  periodical  is  necessary  in  the  transaction  of 

the  public  business  required  by  law  of  the  Department.  Use  of  funds  for  printing  this  periodical  has  been  approved 

by  the  Office  of  Management  and  Budget  through  September  I99I. 


*  s  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
A  sibility  for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
1A.  Properties 


UPWELLING  LIGHT  STREAM  IN  NATURAL 
WATERS. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

J.  T.  O.  Kirk. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  8,  p  1410-1425,  December  1989.  8  fig,  4  tab,  16 

ref. 

Descriptors:  *Euphotic  zone,  *Light  penetration, 
•Natural  waters,  Backscattering,  Monte  Carlo 
method,  Photons,  Simulation. 

As  a  contribution  to  the  study  of  radiant  flux,  a 
study  was  conducted  by  the  Monte  Carlo  simula- 
tion technique  of  the  behavior  of  photons  scattered 
upward  from  the  downwelling  light  stream  within 
water  bodies.  Immediately  after  scattering,  the  an- 
gular distribution  of  these  photons  is  biased  very 
much  toward  small  angles  to  the  horizontal.  Con- 
sequently, the  rate  of  attenuation  of  the  photon 
population  as  it  travels  upward  is  initially  very 
high.  With  increasing  distance  upward,  the  rate  of 
attenuation  diminishes  progressively  as  the  more 
horizontally  traveling  photons  are  selectively  ex- 
tinguished. The  upwelling  flux  at  any  depth  origi- 
nates in  upward  scattering  events  at  lower  depths, 
mostly  within  quite  small  optical  distances  below 
the  reference  depth.  A  new  parameter, 
kappa(zeta),  is  defined;  it  is  the  average  upward 
vertical  attenuation  coefficient  exhibited  by  all  the 
upwelling  photons  received  at  depth  zeta  meters  as 
they  travel  upward  from  their  point  of  origin  by 
upward  scattering  to  depth  zeta.  Kappa  is  always 
far  greater  than  K  sub  d  (the  vertical  attenuation 
coefficient  for  downward  irradiance  in  that  water) 
and,  to  a  reasonable  approximation,  kappa  approxi- 
mates 2.5  K  sub  d  in  the  middle  of  the  euphotic 
zone.  The  diffuse  backscattering  coefficient  for  the 
downwelling  light  stream  is  approximately  equal  to 
the  irradiance  reflectance  for  the  downwelling 
light  stream  multiplied  by  (K  sub  d  +  kappa). 
Based  on  this  relationship,  a  new  method  was 
developed  for  estimating  the  scattering  coefficients 
of  water  bodies  from  irradiance  data.  (Author's 
abstract) 
W90-08965 


NUMERICAL  MODEL  FOR  THE  COMPUTA- 
TION OF  RADIANCE  DISTRIBUTIONS  IN 
NATURAL  WATERS  WITH  WIND-ROUGH- 
ENED SURFACES. 

Joint  Inst,  for  the  Study  of  the  Atmosphere  and 

Ocean,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08966 


2.  WATER  CYCLE 
2A.  General 


HYDROLOGY  OF  FOUR  HEADWATER 
BASINS  IN  THE  SIERRA  NEVADA. 

California     Univ.,     Santa     Barbara.     Center     for 
Remote  Sensing  and  Environmental  Optics. 
R.  Kattelmann. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  141-147,  3  fig,  3 
ref. 

Descriptors:  *Forest  watersheds,  "Headwaters, 
•Headwaters  hydrology,  'Hydrological  regime, 
•Sierra  Nevada  Mountains,  *Snowmelt,  Discharge 
hydrographs,  Flood  hydrographs,  Flood  peak, 
Precipitation,  Rainfall-runoff  relationships,  Snow 
density,  Streamflow,  Surface-groundwater  rela- 
tions. 

The  Teakettle  Creek  Experimental  Forest  was  es- 
tablished on  the  Sierra  National  Forest  in  1936. 
Four    headwater    streams    in    the    Experimental 


Forest  are  controlled  by  weirs  and  have  been 
monitored  intermittently  over  the  past  50  years. 
This  streamflow  record  and  some  ancillary  data 
permit  a  rough  examination  of  the  hydrology  of 
these  forested  catchments  in  the  southern  Sierra 
Nevada.  Winter  snow  accumulation  and  spring 
snowmelt  are  the  primary  influences  on  the  annual 
hydrograph.  However,  groundwater  release  keeps 
streamflow  relatively  high  well  into  summer,  and 
all  peak  flow  events  have  resulted  from  mid-winter 
rain-on-snow  events.  These  rain-on-snow  peaks 
have  been  up  to  five  times  greater  than  spring 
snowmelt  peak  flows.  Annual  runoff  has  varied 
from  <  12  cm  to  >  150  cm  over  the  period  of 
record.  Evapotranspiration  appears  to  be  relatively 
consistent  from  year  to  year  with  a  mean  of  about 
60  cm  and  accounts  for  about  half  of  the  annual 
average  precipitation.  (See  also  W90-08822)  (Au- 
thor's abstract) 
W90-08838 


RECENT  TRENDS  IN  GLACIERS  AND  GLA- 
CIER RUNOFF,  WIND  RIVER  RANGE,  WYO- 
MING. 

Wyoming   Univ.,   Laramie.   Dept.   of  Geography 

and  Recreation. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-08840 


GROUNDWATER    CONTRIBUTIONS    IN    AN 
ALPINE  BASIN  IN  THE  SIERRA  NEVADA. 

California   Univ.,    Santa   Barbara.    Santa    Barbara 

Remote  Sensing  Unit. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08859 


TRACING  STORMFLOW  SOURCES  IN  SEEP- 
AGE ZONES  USING  OXYGEN-18. 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 
D.  R.  DeWalle,  and  H.  B.  Pionke. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  511-516,  2  fig,  1 
tab,  6  ref. 

Descriptors:  'Headwaters  hydrology,  *Isotopic 
tracers,  'Pennsylvania,  *Soil  water,  *Storm  seep- 
age, *Surface-groundwater  relations,  'Tracers, 
Groundwater,  Rainfall,  Storm  runoff. 

Oxygen- 18  content  of  water  samples  was  used  to 
trace  the  appearance  of  rainfall,  pre-event  soil 
water  and  shallow  groundwater  in  seepage  zones 
and  stream  stormflow  for  one  November,  1988 
rainfall  event  on  a  central  Pennsylvania  catchment. 
Streamflow  0-18  content  before  and  after  the 
event  resembled  that  of  shallow  groundwater  and 
soil  water.  During  rainfall,  streamflow  and  seepage 
water  0-18  content  indicated  that  rainfall  was  con- 
tributing from  22  to  47%  of  total  flow.  After 
rainfall  ceased,  0-18  content  of  seepage  water  at 
two  sites  indicated  a  mixture  of  about  1/3  soil 
water  and  2/3  shallow  groundwater  were  being 
discharged  at  the  surface.  Results  support  the  hy- 
pothesis that  both  pre-event  soil  water  and  shallow 
groundwater  from  seepage  zones  contribute  to  and 
likely  dominate  stormflow  in  upland  catchments. 
(See  also  W90-08822)  (Author's  abstract) 
W90-08873 


HYDROLOGIC   PRODUCTION   ZONES   IN   A 
HEADWATER  WATERSHED. 

Northeastern  Forest  Experiment  Station,  Universi- 
ty Park,  PA. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-08879 


DEFINING  HYDROLOGIC  CHARACTERIS- 
TICS OF  HEADWATERS  FORESTED  WATER- 
SHEDS IN  THE  SOUTHERN  INTERIOR  OF 
BRITISH  COLUMBIA. 

British  Columbia  Ministry  of  Forests,  Kamloops. 
J.  D.  Cheng,  D.  E.  Reksten,  and  P.  F.  Doyle. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  579-588,  5  fig,  1 
tab,  10  ref. 


Descriptors:  'Forest  watersheds,  'Headwaters, 
•Headwaters  hydrology,  'Hydrologic  regime, 
•Rainfall-runoff  relationships,  'Runoff,  British  Co- 
lumbia, Flood  peak,  Okanangan  River  Basin, 
Snowmelt,  Streamflow. 

Headwaters  forested  watersheds  supply  nearly  all 
the  water  used  in  the  Okanagan  Basin  in  the  south- 
ern interior  of  British  Columbia.  Spatial  variation 
in  mean  annual  water  yield  (45-420  mm)  of  these 
headwaters  watersheds  is  closely  related  to  the 
variation  in  mean  annual  precipitation  (500-1  000 
mm).  Peak  flows  occurring  in  May-June  snowmelt 
season  are  moderate  in  magnitude  (0.02-0.30  cu  m/ 
s/sq  km)  and  low  flows  in  the  late  summer  and 
winter  periods  are  highly  variable  (0-0.004  cu  m/s/ 
sq  km).  The  temporal  and  spatial  variation  of  these 
hydrologic  characteristics  reflects  the  combined 
influences  of  climate,  physiography  and  vegeta- 
tion. Frequently,  streamflow  characteristics  be- 
tween two  adjacent  watersheds  are  similar  and 
closely  correlated.  Therefore,  for  ungauged  water- 
sheds, data  from  nearby  gauged  watersheds  can  be 
used  with  results  from  regionalization  studies  and 
supplementary  short-term  measurements  to  pro- 
vide estimates  for  general  water  resource  planning 
and  design  purposes.  The  coverage  of  hydrometric 
and  climatic  stations  appears  adequate  for  defining 
hydrologic  characteristics  in  the  basin.  However, 
some  improvements  can  be  made  by  adding  a  few 
stations  at  key  high  elevation  locations.  (See  also 
W90-08822)  (Author's  abstract) 
W90-08880 


RECHARGE/DISCHARGE  RELATIONSHIPS 
IN  A  COARSE-GRAINED  ALLUVIAL  AQUI- 
FER. 

IEP,  Inc.,  Sandwich,  MA. 
W.  R.  Thompson,  S.  Makepeace,  and  W.  W. 
Woessner. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  695-703,  6  fig,  10 
ref. 

Descriptors:  'Alluvial  aquifers,  'Flow  discharge, 
'Groundwater  recharge,  'Headwaters  hydrology, 
'Surface-groundwater  relations,  Geohydrology, 
Groundwater  budget,  Hydrologic  regime,  Irriga- 
tion water,  Jocko  River,  Montana,  River  flow, 
Seasonal  variation,  Water  level  fluctuations.  Water 
table  fluctuations. 

Coarse-grained  alluvial  aquifers,  displaying  dra- 
matic seasonal  fluctuations  in  recharge  are  typical 
of  Rocky  Mountain  intermontane  basins.  Wide- 
spread problems  with  declining  water  tables  and 
management  of  instream  flows  has  caused  a  re- 
evaluation  of  the  traditional  emphasis  of  managing 
surface  water  strictly  for  irrigation  use.  Conjunc- 
tive use  management,  however,  requires  an  under- 
standing of  groundwater  surface  water  interac- 
tions. The  geohydrology  of  the  Jocko  River  Basin 
of  western  Montana  is  evaluated  to  quantify  the 
effects  stream  and  irrigation  recharge  have  on  the 
underlying  aquifer.  A  well  inventory  was  devel- 
oped, stream  and  ditch  gaging  performed,  aquifer 
geometry  determined,  and  aquifer  parameters  esti- 
mated. The  groundwater  system  is  unconfined  and 
composed  of  highly  transmissive  sand,  gravel,  cob- 
bles, and  boulders.  The  water  table  fluctuates  up  to 
30  feet,  rising  from  April  through  June  and  then 
declining  through  March.  The  river  and  irrigation 
systems  are  principal  sources  of  recharge.  The 
river  loses  approximately  50%  of  its  discharge 
over  a  three  mile  reach  at  the  head  of  the  fan.  A 
valley  wide  system  of  irrigation  ditches  lose  on  an 
average  approximately  6%  of  their  discharge  per 
mile.  The  extensive  length  of  the  ditches  results  in 
a  recharge  rate  roughly  comparable  to  that  of  the 
Jocko  River.  The  redistribution  of  river  flows  via 
irrigation  ditches  has  the  most  profound  effect  in 
areas  not  subject  to  river  recharge,  accentuating 
seasonal  fluctuations  in  water  levels.  Protection  of 
domestic,  stock  and  municipal  water  supplies  in  the 
Jocko  Valley  and  other  intermontane  basins  re- 
quires managers  to  understand  the  geohydrology 
of  these  recharge  sensitive  basins  prior  to  institut- 
ing changes  in  surface  water  management  (See 
also  W90-08822)  (Author's  abstract) 
W90-08892 
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Field  2— WATER  CYCLE 
Group  2A — General 

GREAT  CLIMATIC  MOVEMENTS  (LES 
GRANDS  MOUVEMENTS  CLIMATIQUES). 

J.  Jacquet. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  1,  p  19- 

42,  1990.  28  fig,  2  tab,  14  ref.  English  summary. 

Descriptors:  'Climatic  changes,  'Climatic  data, 
•Climatology,  'Geologic  time,  'Global  warming, 
•Paleohydrology,  'Resources  management,  De- 
serts, Drought,  Future  planning,  History. 

One  of  the  great  scientific  contributions  of  our  era 
is  the  decoding  of  planetary  'archives"  relative  to 
climate;  successive  cold  and  hot,  humid  and  dry 
periods  over  more  than  a  million  years.  Excellent 
quantified  descriptions  of  the  last  cycles  covering  a 
period  of  150,000  years,  are  now  available.  The 
explanation  of  these  phenomena  of  the  past,  both 
their  rhythm  and  their  amplitude,  remains  an  open 
question  just  as  does  the  impact  of  human  activities 
for  the  future.  Understanding  and  simulation  of 
past  fluctuations  will  enable  questions  about  the 
future  to  be  answered  with  more  precision.  The 
corresponding  research  effort  is  a  vital  part  of  the 
Geosphere-Biosphere  program,  which  will  cover 
the  decade  of  the  1990s  and  from  which  much  is  to 
be  expected  more  responsible  management  of  plan- 
etary resources.  The  relatively  stable  climatic  con- 
ditions that  we  have  been  experiencing  during  the 
historic  era  only  account  for  a  moment  in  time  in 
an  actively-changing  process.  Drought  phenomena 
and  desertification  must  be  interpreted  relative  to 
very  diverse  time  scales,  the  long  term  being  equal 
to  about  20,000  years  (the  last  climatic  cycle)  and 
the  short  term  about  one  century  (on  the  scale  of 
anthropic  factors).  (Author's  abstract) 
W90-09056 


CONFERENCE  ON  CLIMATE  AND  WATER. 
VOLUME  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 
Painatuskeskus,  Helsinki,  Finland.  1989.  393  p. 

Descriptors:  'Climatic  changes,  'Climatology, 
'Conferences,  'Environmental  impact,  'Global 
warming,  'Greenhouse  effect,  'Hydrologic  sys- 
tems, 'Meteorology,  Aquatic  environment,  Coastal 
zone  management,  Drainage,  Energy  sources, 
Flooding,  Industrial  water,  Irrigation,  Land  man- 
agement, Water  resources  management,  Water 
supply. 

The  World  Meteorological  Organization  convened 
a  Conference  on  Climate  and  Water  in  Helsinki, 
Finland,  from  September  11-15,  1989.  The  second 
volume  of  the  proceedings  focuses  on  impacts  of 
climatic  variability  and  change  resulting  from  the 
changes  in  hydrological  variables.  These  impacts 
are  discussed  in  terms  of  aquatic  and  terrestrial 
environments,  coastal  zones  and  navigation,  urban 
and  industrial  water  supply  and  drainage,  energy 
production,  anthropogenic  influences,  flood  poten- 
tial, and  irrigation  and  land  drainage.  (See  W90- 
09089  thru  W90-091 12)  (Fish-PTT) 
W90-09088 


IMPACT  OF  CLIMATIC  CHANGE  ON  THE 
AQUATIC  ENVIRONMENT. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-09089 


LONG-TERM  CHANGES  OF  AQUATIC  ECO- 
SYSTEM PARAMETERS  IN  RELATION  TO 
CLIMATIC  VARIATIONS. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-09091 


CLIMATE  INDUCED  HYDROLOGICAL 
SHIFTS  IN  EUROPE  AND  THEIR  IMPLICA- 
TION SPECTRUM-UNIQUE  OPPORTUNITY 
TO  STRENGTHEN  HYDROLOGY. 

Swedish  Natural  Science  Research  Council,  Stock- 
holm. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-09092 


VEGETATION,  WATER,  AND  CLIMATIC 
CHANGE. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 

A.  F.  Mandych. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,  Helsinki,  Finland,  p  68-78,  4  fig,  18 

ref. 

Descriptors:  'Climatic  changes,  'Climatology, 
'Global  warming,  'Greenhouse  effect,  'Rainfall- 
runoff  relationships,  'Soil-water-plant  relation- 
ships, 'Vegetation  effects.  Atmospheric  chemistry, 
Carbon  dioxide,  Ecosystems,  Erosion,  Phytotoxi- 
city,  Temperature  effects. 

The  forthcoming  climatic  changes  due  to  increase 
of  concentrations  in  the  atmosphere  of  carbon  di- 
oxide and  other  greenhouse  gases  will  be  noticed 
in  many  climatic  parameters.  With  climatic 
change,  transformation  of  the  vegetation  cover 
will  not  be  due  only  to  increase  or  decrease  of 
bioclimatic  temperatures,  but  mostly  due  to  modifi- 
cation of  the  relationships  in  the  system:  atmos- 
phere-vegetation-soil-water. The  forthcoming 
rapid  climatic  change  resulting  from  the  green- 
house effect  would  activate  the  hydrological  proc- 
esses with  characteristic  time  significantly  less  than 
the  time  of  natural  evolution  of  soils  and  vegeta- 
tion cover.  Of  these  processes,  the  leading  one 
would  be  the  erosion-induced  transformation  of 
the  soil  cover.  To  foresee  the  probable  changes  in 
vegetation,  it  is  very  important  to  study  the  rela- 
tionships of  water  with  other  components  of  land- 
scapes in  the  ecotone  zones  at  boundaries  of  the 
zonal  biomes.  It  may  be  supposed  that  the  leading 
factor  deciding  stability  of  their  boundaries  is  the 
water  regime  of  phytocenoses.  (See  also  W90- 
09088)  (Fish-PTT) 
W90-09093 


COMPLEX  MODEL  FOR  ENVIRONMENTAL 
QUALIFYING. 

Budapesti  Mueszaki  Egyetem  (Hungary).  Inst,  of 

Water  Management. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09094 


EXAMINATION  OF  RUNOFF  AND  LOSS  OF 
SOIL  IN  FIELD  EXPERIMENTS  WITH  SPE- 
CIAL REFERENCE  TO  PRECIPITATION. 

Lajos  Kossuth  Univ.,  Debrecen  (Hungary).  Inst,  of 

Geography. 

A.  Kerenyi. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,  Helsinki,  Finland,  p  89-99,  2  fig,  3 

tab,  1  ref. 

Descriptors:  'Climatic  changes,  'Erosion,  'Para- 
metric hydrology,  'Rainfall  impact,  'Rainfall- 
runoff  relationships,  'Soil  erosion,  Correlation  co- 
efficient, Load  distribution,  Precipitation,  Surface 
runoff,  Vegetation  effects. 

Surface  runoff,  loss  of  soil,  and  concentration  of 
load  were  measured  in  four  experimental  plots 
from  spring  to  autumn  for  a  period  of  three  years. 
The  measurements  were  primarily  focused  on  the 
quantity,  intensity  (average  intensity,  20-minute 
and  30-minute  maximum  intensity),  drop  energy, 
and  the  specific  drop  power  of  precipitation.  The 
experiments  were  performed  in  three  different 
stages.  In  the  first  stage  the  plots  remained  bare;  in 
the  second  two  of  the  plots  were  covered  with 
plastic  nets;  while  in  the  third  stage  the  measure- 
ments were  carried  out  in  four  different  combina- 
tions: in  a  bare  control  plot,  in  a  plot  covered  with 
nets,  in  one  overgrown  with  vegetation,  and,  final- 
ly, in  a  plot  covered  with  both  a  net  and  vegeta- 
tion. It  was  found  that  specific  drop  power  has  a 
decisive  role  in  the  production  of  load.  The  rela- 
tionship between  the  various  rain  parameters  and 
initial  erosion  was  determined  by  means  of  correla- 
tion calculation.  The  highest  correlation  coeffi- 
cients were  obtained  in  the  case  of  the  20-minute 
maximum  intensity  and  specific  drop  power  vari- 
ant. It  was  also  demonstrated  that,  in  the  case  of 
rain  following  dry  spells,  surface  runoff  diminishes 
while  the  water's  load  concentration  increases. 
(See  also  W90-09088)  (Author's  abstract) 
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NON-POINT  SOURCE  POLLUTION  FROM  IR- 
RIGATED WATERSHEDS:  AN  ASSESSMENT 
AND  MANAGEMENT  WITH  REGARD  TO  CLI- 
MATIC CHANGES. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

T.  Belyaeva. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,  Helsinki,  Finland,  p  100-113,  4  fig, 

2  tab,  13  ref. 

Descriptors:  'Agricultural  runoff,  'Climatic 
changes,  'Climatology,  'Irrigation  effects,  'Non- 
point  pollution  sources,  'Rainfall-runoff  relation- 
ships, 'Water  quality  control,  Agricultural  water- 
sheds, Economic  aspects,  Evapotranspiration, 
Land  resources,  Land  use,  Optimization,  Pollution 
load,  Precipitation,  Water  quality  standards,  Water 
resources  development. 

An  assessment  of  irrigation  impacts  on  water  qual- 
ity with  regard  to  alternative  economic  develop- 
ment strategies  is  considered  as  part  of  the  general 
problem  of  regional  water  and  land  resources  man- 
agement under  changing  climate.  The  assessment 
of  irrigation  pollution  consists  of  several  stages:  an 
assessment  of  unit  loads  of  pollutants  from  agricul- 
tural watersheds  according  to  land  use  type  taking 
into  account  varied  levels  of  precipitation,  evapo- 
transpiration, and  runoff  under  considered  climatic 
scenarios  and  economic  development  strategies  im- 
plementing optimization  modeling  techniques  for 
land  and  water  resources  allocation  in  the  agricul- 
tural sector;  conservation  management  of  water 
and  land  resources  use  and  pollution  control  ac- 
cording to  established  environmental  constraints. 
The  final  stage  is  an  iterative  process  aimed  at 
reaching  established  water  quality  standards  by 
means  of  land  and  water  resources  reallocation, 
technological  shifts  in  crop  production  and  irriga- 
tion methods.  A  comparative  analysis  of  various 
strategies  of  economic  development  in  an  irrigated 
region  (the  Northern  Caucasus  area  of  the  Europe- 
an Soviet  Union  helped  to  select  the  optimal  meth- 
ods of  production,  technological,  and  environmen- 
tal target  achievement  with  regard  to  future  global 
and  regional  climatic  changes.  (See  also  W90- 
09088)  (Author's  abstract) 
W90-09096 


IMPACTS  OF  CLIMATIC  CHANGES  ON  HY- 
DROLOGY AND  WATER  RESOURCES  OF 
COASTAL  ZONES. 

IHP- National  Committee,  106  Westlaan,  2641  DP 

Pijnacker,  The  Netherlands. 

A.  Volker. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,  Helsinki,  Finland,  p  114-127,  5  fig. 

Descriptors:  'Climatic  changes,  'Climatology, 
'Coastal  zone  management,  'Environmental 
impact,  'Estuaries,  'Global  warming,  'Green- 
house effect,  'Hydrologic  cycle,  'Sea  level, 
•Water  resources  management,  Catchment  areas, 
Coastal  marshes,  Coasts,  Deltas,  England,  Floods, 
France,  Hydrologic  properties,  Lagoons,  Mor- 
phology, Poland,  Romania,  Spain,  The  Nether- 
lands, Water  supply,  West  Germany. 

Low-lying  coastal  areas  such  as  deltaic  and  lagoon 
areas  and  coastal  marshes  are  impacted  by  climatic 
changes  on  the  hydrology  and  water  resources  of 
these  coastal  zones.  While  there  exists  an  almost 
unanimous  opinion  about  a  forthcoming  rise  of  the 
global  air  temperature  there  is  less  certainty  about 
the  effect  of  this  rise  on  the  sea  level,  largely  due 
to  the  shortcomings  of  the  simulation  models  relat- 
ing atmospheric  circulation  with  the  oceanic  and 
land  cycles.  Changes  in  the  supply  of  fresh  water 
to  a  delta  resulting  from  climatic  changes  in  the 
catchment  affect  in  several  ways  the  hydrology 
and  morphology  of  the  delta.  Hydrological 
changes  include:  changes  in  the  low  flow  regime; 
the  frequency  and  magnitude  of  peak  flows,  flood 
volumes,  the  duration  of  the  floods,  and  the  season 
of  occurrence;  the  dynamic  equilibrium  between 
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the  forces  of  the  river  and  the  sea  and  any  change 
in  the  sediment  regime  of  the  river;  and  human 
intervention  in  the  physiographic  conditions  of  the 
catchments.  Morphological  changes  include:  the 
dynamic  equilibrium  between  construction  and 
destructional  forces;  dune  coasts;  and  shoals.  A  rise 
in  sea  level  will  affect  the  propagation  of  astro- 
nomical tides,  storm  surges,  and  sea  water  intru- 
sion in  open  estuaries.  Changes  in  the  estuarine  and 
river  channel  systems  will  impact  the  water  man- 
agement of  the  land  areas  of  the  delta.  The  choice 
of  strategies  to  counteract  the  impacts  of  a  rise  in 
sea  level  depends  on  socio-economic,  political,  and 
psychological  factors.  Affected  landscapes  in 
Europe  include  the  deltas  of  Poland,  the  Nether- 
lands, Spain,  France,  and  Romania,  and  low-lying 
areas  of  Denmark,  England,  West  Germany,  and 
France.  (See  also  W90-09088)  (Fish-PTT) 
W90-09097 


IMPACT  OF  SEA  LEVEL  RISE  ON  COASTAL 
ZONE  MANAGEMENT  IN  SOUTHERN 
SWEDEN. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

G.  Lindh,  H.  Hanson,  and  M.  Larson. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,  Helsinki,  Finland,  p  128-147,  8  fig, 

30  ref. 

Descriptors:  'Climatic  changes,  *Climatology, 
•Coastal  zone  management,  *Global  warming, 
•Greenhouse  effect,  •Saline  water  intrusion,  *Sea 
level,  'Sweden,  *Water  resources  management, 
Artificial  recharge.  Beach  erosion,  Breakwaters, 
Coasts,  Erosion,  Planning,  Wells. 

One  consequence  of  the  greenhouse  effect  is  sea 
level  rise.  It  is  expected  that  this  phenomenon  will 
increase  erosion  along  coastal  reaches  used  for 
recreation  as  well  as  increase  saltwater  intrusion 
affecting  water  supply  from  wells  located  near  the 
coast.  These  two  problems  may  in  the  long  run 
create  a  renewed  attitude  to  long-term  planning, 
development,  and  decision-making  both  on  a  local 
and  regional  level.  Regions  in  southern  Sweden 
would  be  affected  by  beach  erosion  and  saltwater 
intrusion  caused  by  sea  level  rise.  Remedial  meas- 
ures in  order  to  meet  an  increased  erosion  include: 
seawalls,  groins,  detached  breakwaters,  and  artifi- 
cial beach  nourishment.  Approaches  to  deal  with 
the  effects  of  saltwater  intrusion  include  increasing 
flow  in  a  water  course,  or  installation  of  additional 
wells  near  the  coast  to  create  a  freshwater  barrier 
through  artificial  recharge.  It  is  difficult  to  give 
recommendations  about  the  most  appropriate 
method  to  be  used,  since  the  consequences  of  the 
greenhouse  effect  will  appear  gradually  at  a  rather 
slow  rate.  However,  it  is  very  important  to  create 
an  awareness  among  people  involved  in  coastal 
zone  planning  and  management  of  coming  climatic 
changes  and  its  possible  impacts.  (See  also  W90- 
09088)  (Fish-PTT) 
W90-09098 


IMPACT  OF  CLIMATE  CHANGE  ON  COAST- 
AL ZONE  MANAGEMENT  IN  BRITAIN:  A 
PRELIMINARY  ANALYSIS. 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

A.  M.  Coker,  P.  M.  Thompson,  D.  I.  Smith,  and  E. 

C.  Penning-Rowsell. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,  Helsinki,  Finland,  p  148-160,  5  fig, 

20  ref. 

Descriptors:  *Climatic  changes,  'Climatology, 
•Coastal  zone  management,  *Future  planning, 
•Global  warming,  'Greenhouse  effect,  'Sea  level, 
'Water  resources  management,  Beach  erosion, 
Economic  aspects,  England,  Environmental 
policy,  Flooding,  Planning,  Storm  surges,  Water 
policy. 

The  impact  of  climate  change  on  coastal  zone 
resources  and  management  in  Britain  could  be 
profound.  Recent  research  and  analysis  indicates 
that  the  extent  of  areas  affected  could  be  substan- 
tial, although  the  uncertainty  in  these  predictions 


remains  large.  The  latest  of  these  predictions  esti- 
mate a  rate  of  rise  from  4  to  12  mm/year,  with 
progressive  increase  over  time.  If  such  forecasts 
are  correct  the  most  noticeable  and  damaging  ef- 
fects of  sea  level  change  in  Britain  will  be  from  the 
increased  frequency  of  extreme  events,  such  as 
storm  surge,  flooding,  and  erosion  losses.  The 
problem  of  sea  level  rise  has  three  major  compo- 
nents: the  scientific  assessment  of  magnitude, 
timing  and  rates;  the  impacts;  and  the  policy  op- 
tions. There  is  general  agreement  among  scientists 
on  the  former;  however,  studies  of  impact  are 
crude  and  there  are  no  agreed  methodologies.  The 
coastal  management  policy  options  for  sea  level 
rise  can  be  succinctly  expressed  as  do  nothing, 
planned  retreat,  or  protect.  Further  strategies  are 
to  lessen  the  level  of  protection  and/or  provide 
improved  warnings  for  sea  inundation.  An  adapt- 
ive approach  would  allow  orderly  adjustments  to 
be  made  in  response  to  a  slow  rise  in  sea  level,  but 
this  strategy  makes  assumptions  that  could  result  in 
economic  inefficiencies  if  long  term  implications 
are  not  considered.  A  current  policy  dilemma  is 
that  many  coastal  protection  schemes  have  lives  of 
50-100  years.  There  is  a  need  to  construct  these  so 
that  future  options  remain  as  open  as  possible. 
Major  needs  are  for  studies  of  future  impacts- 
direct,  indirect,  and  intangible-in  order  to  provide 
an  integrated  framework  for  policy  development. 
(See  also  W90-09088)  (Fish-PTT) 
W90-09099 


IMPACTS  OF  CLIMATE  VARIABILITY  AND 
CHANGE  ON  URBAN  AND  INDUSTRIAL 
WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL. 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

Z.  Kaczmarek,  and  J.  Kindler. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,   Helsinki,   Finland,   p   161-176,    17 

ref. 

Descriptors:  'Climatic  changes,  'Climatology, 
'Future  planning,  'Global  warming,  'Greenhouse 
effect,  'Planning,  'Wastewater  disposal,  'Water 
availability,  'Water  resources  management, 
'Water  supply  development,  'Water  yield, 
Europe,  Evapotranspiration,  Industrial  water,  Pre- 
cipitation, River  basins,  Runoff,  Soil  water. 

Many  economic,  social,  environmental,  and  climat- 
ic factors  influence  urban  and  industrial  water 
supply  as  well  as  wastewater  disposal  conditions. 
The  stability  of  climate  and  hydrology  is  a  central 
concept  in  water  resources  planning.  Since  the 
mid-seventies  scientists  and,  unfortunately,  to  a 
lesser  extent,  decision  makers  have  agreed  that  it  is 
no  longer  correct  to  assume  that  future  water 
supply  will  be  much  like  the  past.  Water  managers 
have  to  use  the  new  hydrologic  estimates  to  evalu- 
ate the  performance  of  water  resource  systems 
under  changing  climatic  conditions.  Climate  affects 
water  resources  most  directly  in  terms  of  precipita- 
tion. Temperature  affects  water  availability 
through  the  process  of  evapotranspiration.  Some 
forms  of  transfer  function  relating  climate  param- 
eters, soil  moisture,  evapotranspiration,  and  runoff 
are  needed  to  understand  the  effects  of  climate 
change  on  hydrology.  The  amount  of  warming 
caused  by  increasing  concentrations  of  greenhouse 
gases  is  expected  to  be  greater  in  the  mid-latitude 
regions  of  Europe  than  the  global  average  warm- 
ing. The  changes  in  climatic  variables  would  gen- 
erally be  for  the  worse  and  not  for  the  better  of 
water  resources  management  in  Europe.  There  is 
some  question  as  to  whether  climatologists  will  be 
able  to  expand  their  knowledge  of  the  climate 
system  fast  enough  to  be  able,  in  a  short  span  of 
time,  to  identify  possible  impacts  spatially  and  by 
season  for  specific  river  basins.  Policy  makers  are 
reluctant  to  make  major  adjustments  in  the  design 
of  urban  and  industrial  water  supply  and 
wastewater  disposal  systems  to  avert  a  distant  and 
uncertain  hazard.  In  spite  of  still  existing  uncertain- 
ties in  climate  predictions  there  is  a  need  for  new 
approaches  to  water  resources  planning  to  make 
supply  systems  more  resilient  and  robust.  (See  also 
W90-09088)  (Author's  abstract) 
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The  role  of  a  reservoir  is  to  balance  flows  over  a 
drought  period  using  storage  to  cover  cumulative 
deficits  in  meeting  demand.  Those  flows  originate 
from  both  prior  climate  as  baseflow  and  from 
current  climate  as  rapid  response  runoff.  Recogniz- 
ing the  relative  contribution  of  each  segment  of 
yield  gives  a  fundamental  understanding  that  can 
be  used  to  determine  the  scope  that  climate  change 
has  to  vary  with  yield.  British  conditions  provide  a 
useful  example  because  of  the  range  of  reservoir 
types  and  ages,  catchment  geology,  mean  unit  rain- 
fall, dry  season  start  dates  and  critical  drought 
durations.  The  dominant  UK  water  supply  yield 
estimation  method  concentrates  on  the  total 
drought  flow  that  can  be  relied  on  for  a  chosen 
level  of  risk  (normally  the  once-in-fifty  year 
event).  Results  from  such  analyses  are  best  com- 
pared using  dimensionless  yield-storage  'curves' 
and  noting  on  them  the  critical  drought  durations 
that  have  determined  each  straight  line  sector  of 
those  curves.  At  high  levels  of  regulation  when  the 
gross  yield  is  perhaps  90%  of  mean  flow  then  the 
crucial  climatic  elements  are  mean  rainfall  and 
mean  actual  evapotranspiration.  As  35-year  mean 
rainfall  in  the  wetter  areas  of  Britain  has  been 
known  to  vary  by  up  to  14%  between  two  adja- 
cent independent  periods  (1881-1915/1916-50),  it  is 
necessary  to  take  a  very  long  term  view  at  such 
reservoirs.  Conversely,  a  storage  that  is  small  rela- 
tive to  the  catchment  and  with  a  low  level  of 
regulation  will  be  dependent  either  on  baseflows  or 
solely  on  storage  spanning  an  intense  drought  of  a 
few  weeks  duration.  In  such  cases  the  importance 
of  climate  variation  lies  not  in  the  magnitude  of 
rainfall  or  evaporation  but  in  the  duration  of  dry 
spells.  (See  also  W90-09088)  (Author's  abstract) 
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The  possible  impacts  of  modification  in  rainfall 
patterns  due  to  greenhouse  effect  on  the  function 
of  the  sewage  system  was  studied  based  on  a  case 
study  of  the  cities  of  Lund  (urban)  and  Malmo 
(rural),  Finland.  The  Storm  Water  Management 
Model  was  used  to  simulate  changes  in  runoff 
pattern,  assuming  10%,  20%,  and  30%  levels  of 
rainfall  increase.  Possible  effects  of  increase  in 
rainfall  intensity  on  the  urban  water  cycle  include 
further  decreases  of  storage  capacity  and  enhanced 
runoff,  causing  increased  leakages  to  sewage 
system  conduits,  and  resulting  in  environmental, 
economic,  and  legal  consequences.  Preventive 
measures  that  can  be  taken  are  to  construct  new 
conduits  and  to  increase  the  capacity  of  the  sewage 
treatment  plants.  The  city  of  Malmo,  in  spite  of  the 
fact  that  the  sewage  system  has  been  especially 
adapted  to  lowland  conditions,  is  very  vulnerable 
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to  changes  in  sea  level  and  increasing  precipitation. 
Given  examples  of  possible  impacts  of  the  green- 
house effect  on  the  functioning  of  the  sewage 
system,  in  spite  of  considerable  uncertainty  regard- 
ing the  potential  future  rate  of  hydrological 
changes,  these  systems  are  very  vulnerable  to  re- 
sults of  climate  changes.  Further  studies  should  be 
aimed  at  increasing  recognition  and  understanding 
of  future  problems,  facing  the  high  probability  that 
future  climate  changes  will  really  occur.  Investiga- 
tions of  impacts  on  other  cities  should  be  per- 
formed. (See  also  W90-09088)  (Fish-PTT) 
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There  are  not  enough  cheap  and  clean  water 
sources  for  utilization,  so  more  effort  is  needed  to 
manage  water  with  new  reservoirs,  dams, 
wastewater  treatment,  levee  systems,  etc.  Most  of 
this  construction  needs  more  effective  international 
cooperation.  International  watersheds  are  increas- 
ingly transcending  political  borders.  Transboun- 
dary  pollution  needs  more  coordinated  observation 
by  modern  monitoring  systems  and  planning  of 
routine  and  emergency  management  actions.  Hun- 
garian water  management  has  necessarily  grown  in 
importance  because  of  the  increasing  demands  for 
water  and  the  scarcity,  especially  in  the  summer 
dry  period,  of  available  water  resources.  Increas- 
ing pollution  has  faced  water  management  with  the 
difficult  task  of  protecting  both  surface  and 
groundwater  quality.  Hungary  has  bilateral  water 
agreements  with  all  neighboring  countries,  and 
water  management  problems  can  only  be  solved  in 
close  cooperation  with  these  countries.  The  natural 
hydrological  cycle  is  changing,  due  to  the  develop- 
ment of  civilization  and  the  greenhouse  effect,  and 
scientists  must  be  aware  of  the  trends  of  change  to 
protect  people  and  the  environment.  A  surface  and 
groundwater  observation  network,  with  process- 
ing, registration,  and  publication  of  data,  has  been 
in  existence  since  1876,  but  needs  to  be  updated 
with  current  computer  technology.  The  National 
Master  Plan  of  Water  Management  covers  the 
basic  goals  of  water  management,  the  overall  tasks 
of  its  development,  and  the  necessary  basic  natural 
and  social  information  for  the  whole  domain  of  the 
country's  water  management.  Structural  and  fore- 
casting system  improvement  is  necessary  for  pro- 
tection against  natural  hazards  (floods,  drought). 
Hungary's  public  information  and  education  pro- 
grams are  considered  to  be  very  important  and  are 
effective.  (See  also  W90-09088)  (Fish-PTT) 
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Greenhouse  heating  resulting  from  emissions  of 
radiatively  active  gases  will,  if  unchecked,  result  in 
rapidly  increasing  global  temperatures.  Global  cli- 
matic change  will  heavily  impact  the  energy 
sector:  (1)  existing  energy  systems  will  be  affected 
by  changes  in  temperature,  precipitation,  river 
flows,  and  temperature-sensitive  energy  demands; 
and  (2)  the  energy  supply  system  will  be  much 
more  affected  by  measures  to  limit  climatic 
change.  To  formulate  strategies  to  limit  climatic 
change  requires  the  simultaneous  consideration  of 
other  criteria  such  as  the  need  to  provide  for 
world-wide  economic  development,  global  securi- 
ty implications  of  dependence  on  Persian  Gulf  oil 
and  large-scale  nuclear  power,  and  environmental 
restrictions.  The  two  key  strategies  are  effective 
use  of  energy  and  the  use  of  renewable  energy 
sources.  Technologies  are  available  to  reduce 
energy  consumption  in  industrialized  countries  by 
at  least  50%  without  loss  of  energy  services  and 
meeting  the  usual  tests  of  economic  efficiency. 
Photovoltaic  systems  suitable  for  small-scale  and 
large-scale  applications  are  on  the  near  horizon,  as 
are  advanced  fuel  cells  and  advanced  gas  turbines 
which  may  be  coupled  with  biomass  gasification 
plants.  Energy  conservation  and  renewable  energy 
supplies  are  no  longer  optional,  they  are  now  re- 
quired if  climate  change  is  to  be  limited.  (See  also 
W90-09088)  (Author's  abstract) 
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The  impact  on  the  environment  due  to  the  building 
and  the  management  of  a  hydroelectric  reservoir 
covers  many  aspects  ranging  from  human  and 
social  to  hydrologic,  agricultural  and  climatic 
ones.  The  overall  parameters  that  may  represent 
both  the  climatic  regime  and  the  vegetation  fitness 
are  evaporation  and  evapotranspiration;  they  are 
the  keystones  of  the  feedback  processes  involving 
the  lower  atmosphere  layer,  solar  energy  fluxes, 
and  transpiration  strength.  The  method  adopted  to 
calculate  evapotranspiration,  usually  on  a  monthly 
scale,  was  derived  from  the  complementary  rela- 
tionship which  relates  regional  and  potential  eva- 
potranspiration with  regional  evapotranspiration  in 
saturated  conditions,  through  an  index  depending 
on  the  water  availability.  By  this  procedure  it  is 
possible  to  make  up  climatic  indexes  involving 
both  evapotranspiration  and  evaporation.  The 
problem  of  the  evaluation  of  the  environmental 
impact  may  be  approached  by  two  strategies  de- 
pending on  climatological  data  availability:  (1)  his- 
torical series,  if  climatological  data  has  been  re- 
corded over  a  long  period  before  the  reservoir  is 
put  into  operation;  and  (2)  witness  basin,  when 
climatological  data  are  available  only  after  the 
reservoir  has  started  operating,  gathering  data  both 
from  the  basin  under  control  and  from  a  witness 
basin,  in  the  neighborhood  of  the  controlled  basin 
but  not  influenced  by  the  reservoir,  presumed  to 
have  the  same  regional  evapotranspiration.  The 
impact  on  the  environment  may  be  evaluated  by 
analyzing  the  trend  of  such  indexes  before  and 
after  the  reservoir  operation,  following  the  first 
strategy,  and  by  comparing  the  two  sets  of  the 
indexes  calculated  for  the  same  period,  the  second 
strategy.  (See  also  W90-09088)  (Author's  abstract) 
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The  predicted  anthropogenic  changes  of  climate 
for  the  last  40  to  60  years,  corresponding  to  a  rise 
of  mean  global  air  temperature  of  3-4  C,  are  so 
important  for  moderate  and  higher  latitudes  of  the 
Northern  Hemisphere  in  particular,  that  it  is  quite 
evident  that  they  would  affect  natural  conditions  in 
vast  regions  and  in  different  countries  as  a  whole. 
The  importance  of  the  problem  is  shown  in  the 
study  of  the  hydrological  cycle  as  affected  by 
changes  of  the  global  climate,  which  causes  higher 
concentrations  of  greenhouse  gases  in  the  atmos- 
phere. Different  methodological  approaches  are 
applied  in  different  countries  (long-term  variations 
of  runoff,  water  balance  methods,  general  circula- 
tion models,  and  deterministic  models),  with  basic 
data  and  prerequisites  used  by  different  scientists  to 
evaluate  and  predict  the  effect  of  climatic  changes 
on  water  resources  and  on  hydrological  regime. 
North  America  and  Western  Europe  were  evaluat- 
ed using  all  of  the  methodological  approaches,  and 
show  a  continuous  decrease  of  soil  moisture  con- 
tent in  summer,  a  great  decrease  of  summer  dis- 
charges and  great  increase  of  winter  discharges, 
and  transformation  of  streamflow  distribution 
during  the  year.  Long-term  water  balance  method 
evaluations  in  the  USSR  concluded  that  most  unfa- 
vorable water  resources  changes  should  be  expect- 
ed in  forest-steppe  zones,  and  much  more  annual 
precipitation  can  be  expected  over  the  whole 
region.  The  effect  of  the  expected  climatic  changes 
on  water  supply,  control  and  water  transfers  are 
closely  connected  with  the  problems  of  water  level 
regime,  water  and  salt  balances  of  the  largest 
inland  water  bodies  of  the  world.  (See  also  W90- 
09088)  (Author's  abstract) 
W90-09108 


FLOOD  POTENTIAL,  AN  UNCERTAIN  ESTI- 
MATE RESULTING  FROM  CLIMATIC  VARIA- 
BILITY AND  CHANGE. 

Hydrographisches  Zentralbuero,  Vienna  (Austria). 

F.  Nobilis. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,   Helsinki,   Finland,   p   348-356,   29 

ref 

Descriptors:  'Climatic  changes,  'Climatology, 
'Flood  forecasting,  'Global  warming,  'Green- 
house effect,  'Rainfall-runoff  relationships,  'Water 
resources  management,  Environmental  impact, 
Hydrologic  models,  Model  studies,  Precipitation, 
Time  series  analysis. 

A  recent  study  of  the  implications  of  climatic 
variability  and  climate  change  for  the  planning  and 
management  of  US  resources  stresses  that  global 
warming  will  cause  wide  geographical  variations 
in  precipitation  which  could  change  flood  poten- 
tial. Flood  potential  investigations  were  performed 
on  rainfall-runoff  relationships  in  various  regions 
of  the  US.  There  are  only  a  few  quantitative  re- 
sults; the  present  model  properties  are  not  apt  to 
give  regionally  limited  information.  The  main  ne- 
cessities in  assessment  of  flood  potential  due  to 
climate  variability  and  change  are:  (I)  to  differenti- 
ate natural  and  man-made  impacts,  (2)  to  analyze 
spatially  well-distributed  long  time  series  of  rele- 
vant parameters,  (3)  to  improve  general  circulation 
models  for  regional  applicability,  (4)  to  use  reason- 
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able  scenarios,  and  (5)  to  improve  hydrological 
models  combined  with  climate  scenarios.  The 
work  being  done  is  only  a  first  step  for  the  realistic 
evaluation  of  decreasing  or  increasing  flood  poten- 
tial. This  uncertainty  could  be  reduced  by  hydrolo- 
gists  within  the  next  few  years.  It  will  be  necessary 
to  intensify  research  efforts  because  of  the  poten- 
tial danger  for  man  and  the  financial  effects.  (See 
also  W90-09088)  (Fish-PTT) 
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Global  warming  of  the  climate  entails  changes  in 
the  characteristics  of  natural  processes,  caused  by 
the  increase  in  atmospheric  C02  content.  It  affects 
river  runoff  parameters  and  moisture  indices  for 
vast  areas  which,  in  turn,  entails  modification  of 
water  resources  system  (WRS)  operation  and 
therefore  of  the  reliability  of  water  supply.  Quanti- 
tative evaluation  of  these  changes,  using  WRS 
modeling  and  the  implementation  of  measurements 
can  give  positive  results  for  national  economies.  A 
method  based  on  the  investigation  of  water  re- 
sources system  sensitivity  using  a  simulation  model 
is  suggested  to  estimate  the  operation  of  irriga- 
tional  WRS.  The  solution  of  the  problem  includes: 
development  of  stochastic  models  of  river  runoff 
and  irrigational  water  consumption;  determination 
of  permissible  ranges  of  variations  in  the  main 
characteristics  of  simulated  processes  using  differ- 
ent climate  scenarios  and  expert's  evaluations;  ob- 
taining stochastic  realizations  of  river  runoff  and 
irrigational  water  demands  under  fixed  characteris- 
tics of  input  processes,  implementation  of  simula- 
tion experiments;  calculation  of  WRS  operation 
indices;  modification  of  input  processes  character- 
istics within  the  assigned  interval;  and  evaluation 
of  WRS  sensitivity.  (See  also  W90-09088)  (Fish- 
PTT) 
W90-09112 


PERIODIC  COVARIANCE  STATIONARITY  OF 
MULTIVARIATE  PERIODIC  AUTOREGRES- 
SIVE  MOVING  AVERAGE  PROCESSES. 

Middle  East  Technical   Univ.,   Ankara  (Turkey). 

Dept.  of  Statistics. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-09160 


R-5  REVISITED:  II.  REEVALUATION  OF  A 
QUASI-PHYSICALLY  BASED  RAINFALL- 
RUNOFF  MODEL  WITH  SUPPLEMENTAL  IN- 
FORMATION. 

California  Univ.,  Berkeley.  Dept.  of  Soil  Science. 
K.  Loague. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  5,  p  973-987,  May  1990.  6  fig,  13  tab,  34  ref. 

Descriptors:  'Infiltration,  'Model  studies,  'Rain- 
fall-runoff relationships,  'Runoff,  'Soil  water, 
Catchment  areas,  Horton  overland  flow  mecha- 
nism, Mathematical  studies,  Overland  flow,  Pas- 
tures, R-5  catchment  site,  Simulation  analysis,  Wa- 
tersheds. 


Application  of  a  new  set  of  infiltration  data  for  the 
0.1  sq  km  R-5  experimental  site,  Chickasha,  Okla- 
homa did  not  produce  an  overwhelming  improve- 
ment in  performance  of  the  quasi-physically  based 
rainfall-runoff  model.  This  model,  an  event-based 
simulator  of  the  Horton  overland  flow  mechanism, 
did  not  fully  approximate  the  rainfall-runoff  proc- 
esses for  the  catchment,  which  has  a  combination 
of  Horton  and  Dunne  overland  flow.  (See  also 
W90-09169)  (Cassar-PTT) 
W90-09170 


CHANGING  RAINFALL-RUNOFF  RELATION- 
SHIPS IN  THE  URBANIZING  PEACHTREE 
CREEK  WATERSHED,  ATLANTA,  GEORGIA. 

Georgia  Univ.,  Athens.  School  of  Environmental 

Design. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-09355 


GROUND  WATER  FLOW  AND  RUNOFF  IN  A 
COASTAL  PLAIN  STREAM. 

South  Carolina  State  Coll.,  Orangeburg.  Dept.  of 

Natural  Sciences. 

J.  B.  Williams,  and  J.  E.  Pinder. 

Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 

2,   p   343-352,  April    1990.   5   fig,   2   tab,    14  ref. 

Descriptors:  'Aquifers,  'Base  flow,  'Coastal 
streams,  'Groundwater  movement,  'South  Caroli- 
na, 'Surface-groundwater  relations,  Headwaters, 
Hydrographs,  Seasonal  variation,  Seepage,  Stream- 
flow. 

The  quantity,  seasonality,  and  sources  of  flow 
were  analyzed  for  two  segments  of  Four  Mile 
Branch,  a  small  stream  on  the  Coastal  Plain  of 
South  Carolina  using  data  obtained  from  USGS 
gaging  stations.  Flows  in  the  'upstream  segment',  a 
12.6-sq  km  watershed  comprising  the  head  waters 
of  Four  Mile  Branch,  averaged  0.129  cu  m/s  and 
showed  a  distinctly  seasonal  pattern,  with  maxi- 
mum flows  in  February  and  March  and  minimum 
flows  in  September  and  October.  Inflow  to  the 
'downstream  segment',  a  2.2-sq  km  watershed  asso- 
ciated with  the  main  channel,  averaged  0.059  cu 
m/s  and  showed  no  seasonal  patterns.  Discharges 
per  unit  area  of  watershed  were  greater  for  the 
downstream  segment,  0.83  cu  m/yr/sq  m  of  land 
surface,  than  for  the  upstream  segment,  0.32  cu  m/ 
yr/sq  m.  The  differences  in  discharge  rates  and 
seasonalities  between  the  two  segments  reflect  dif- 
ferences in  aquifers  supplying  the  different  seg- 
ments. Analyses  of  streamflow  by  hydrograph  sep- 
aration and  streamflow  partitioning  methods  indi- 
cated that  >  90  %  of  the  flows  in  the  upstream 
and  downstream  segments  were  due  to  groundwat- 
er-driven  base  flows.  (Author's  abstract) 
W90-09358 


CONTRIBUTION  OF  ACIDIC  DEPOSITION 
ON  HIGH  ELEVATION  FOREST  CANOPY  TO 
THE  HYDROLOGIC  CYCLE. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09430 


MIXING  OF  ACID  MELTWATER  WITH 
GROUNDWATER  IN  A  FORESTED  BASIN  IN 
FINLAND. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09436 


HYDROMETEOROLOGICAL  CHARACTERIS- 
TICS OF  THE  TIBET  PLATEAU. 

Nanjing  Hydrological  Research  Inst.  (China). 
G.  Liu. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  267-280, 
10  fig,  6  tab,  8  ref. 

Descriptors:  'Alpine  regions,  'Hydrologic  budget, 
•Hydrometeorology,    'Meteorology,    'Tibet,   Cli- 


mates,  Evaporation,   Heat   transfer,   Precipitation, 
Runoff,  Temperature,  Water  vapor. 

The  Tibet  Plateau  (Xizang  Plateau)  is  the  highest 
plateau  in  the  world,  with  most  of  its  area  higher 
than  4000  m.  It  has  a  cold  environment  and  is 
known  as  the  third  polar  cap  of  the  Earth.  The 
Plateau  is  surrounded  by  mountains  with  high 
ridges  and  is  characterized  by  a  high  terrain,  cold 
climate,  strong  sunshine,  low  humidity,  deep 
mountain  valleys,  a  bare  underlying  surface,  and  a 
fragmental  topography.  All  these  geographical  fea- 
tures result  in  a  distinct  hydrologic  regime  for  the 
Plateau.  The  entire  Plateau  transfers  heat  to  the 
surrounding  air  at  a  rate  of  1.1  times  10  to  the  18th 
power  kcal/day.  During  May  to  August,  the  in- 
crease in  temperature  is  much  higher  on  the  Tibet 
Plateau  than  in  the  middle-lower  regions  of  the 
Yangtze  River  Valley.  The  effect  of  heating  the  air 
column  above  the  plateau  causes  a  convergence  of 
air  in  the  bottom  layer  the  column  (lower  than  600 
hPa)  so  that  a  vertical  circulation  of  air  is  formed. 
Associated  with  this  airflow  cycle,  water  vapor 
also  converges  at  the  bottom  and  diverges  at  the 
top.  The  difference  between  the  convergence  and 
divergence  of  water  vapor  accounts  for  the  net 
influx  of  water  vapor  in  the  air  above  the  plateau, 
which  maintains  its  air  moisture  and  supports  the 
precipitation,  evaporation  and  runoff  of  the  pla- 
teau. The  average  annual  net  influx  of  water  vapor 
over  the  Tibet  Plateau  is  373.1  mm,  annual  precipi- 
tation is  593.7  mm  and  annual  evaporation  is  220.6 
mm,  while  annual  runoff  is  373.1  mm.  This  indi- 
cates that  the  total  annual  precipitation  is  about  119 
times  more  than  the  moisture  in  the  atmosphere 
and  1.6  times  more  than  the  net  influx  of  water 
vapor,  which  indicates  the  active  cycle  of  water  on 
the  Tibet  Plateau.  (See  also  W90-09408)  (Lantz- 
PTT) 
W90-09438 


METHODOLOGY  FOR  LOCATING  AND 
MEASURING  SUBMERGED  DISCHARGES: 
TARGETING  TOOL,  HARPOON  PIEZOME- 
TER AND  MORE. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-09480 


COMPARISON  OF  METHODS  FOR  ESTIMAT- 
ING GROUNDWATER  RECHARGE  FROM  A 
LAKE. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09482 


DETERMINING  THE  AREA  OF  CONTRIBU- 
TION TO  A  WELL  FIELD:  A  CASE  STUDY 
AND  METHODOLOGY  FOR  WELLHEAD 
PROTECTION. 

BCI  Geonetics,  Inc.,  Laconia,  NH. 

For  primary  bibliographic  entry  see  Field  4B. 

W90-09504 


2B.  Precipitation 


URBAN  STORM  WATER  TRANSPORT  AND 
WASH-OFF  OF  CESIUM-137  AFTER  THE 
CHERNOBYL  ACCIDENT. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08690 


CLOUD  SEEDING,  DATA  COLLECTION  AND 
ANALYSIS  ASSOCIATED  WITH  THE  COLO- 
RADO RIVER  AUGMENTATION  DEMON- 
STRATION PROGRAM,  1985-86  SEASON. 

North  American  Weather  Consultants,  Salt  Lake 

City,  UT. 

For  primary  bibliographic  entry  see  Field  3B. 

W90-08754 
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REPORT  OF  THE  SCIENCE  STEERING 
GROUP  FOR  A  TROPICAL  RAINFALL  MEAS- 
URING MISSION  (TRMM). 

National   Aeronautics  and   Space  Administration, 
Greenbelt,   MD.   Goddard   Space  Flight   Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-08763 


GLOBAL  SNOW  DEPTH  CLIMATOLOGY. 

Air  Force  Environmental  Technical  Applications 

Center,  Scott  AFB,  IL. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-08765 


SEASONAL  SNOWFALL  STATISTICS  FOR  SE- 
LECTED STATIONS. 

Air  Force  Environmental  Technical  Applications 

Center,  Scott  AFB,  IL. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-08766 


HYDROLOGIC  PRODUCTION  ZONES  IN   A 
HEADWATER  WATERSHED. 

Northeastern  Forest  Experiment  Station,  Universi- 
ty Park,  PA. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-08879 


CONSTRUCTION  AND  CALIBRATION  OF  A 
RAINFALL  SIMULATOR. 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
N.  P.  Thomas,  and  S.  A.  El  Swaify. 
Journal    of    Agricultural    Engineering    Research 
JAERA2,  Vol.  43,  No.  1,  p  1-9,  May  1989.  8  fig,  2 
tab,  1 1  ref. 

Descriptors:  'Erosion,  "Instrumentation,  'Rainfall 
simulators,  *Rainfall-runoff  relationships,  'Simu- 
lated  rainfall,  Infiltration,  Runoff. 

A  portable  rainfall  simulator  featuring  a  rotating 
disc  and  nozzle,  has  been  developed  for  use  in  field 
studies  of  erosion,  infiltration,  and  runoff  process- 
es. Variable  intensities  of  simulated  rainfall  ranging 
from  15  to  150  mm/hour  are  produced  by  choice 
of  appropriate  nozzles  and  slot  apertures  in  the 
rotating  disc.  The  duration  of  the  simulation  can  be 
precisely  controlled  by  a  shutter  mechanism.  The 
measured  uniformity  coefficients  ranged  from  91.2 
to  94.3%.  The  kinetic  energy  of  the  simulated 
rainfall  at  intensities  above  30  mm/hour  was  close 
to  that  of  natural  rainfall.  (Author's  abstract) 
W90-08903 


SMALL  AREA  VARIABILITY  OF  WARM- 
SEASON  PRECIPITATION  IN  A  SEMIARID 
CLIMATE. 

Agriculture  Canada,  Swift  Current  (Saskatche- 
wan). Research  Station. 

B.  G.  McConkey,  W.  Nicholaichuk,  and  H.  W. 
Cutforth. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  49,  No.  3,  p  225-242,  February  1990.  8  fig,  6 
tab,  23  ref. 

Descriptors:  *Meteoiology,  'Precipitation,  'Sea- 
sonal variation,  'Spatial  distribution,  Canada,  Cli- 
mates, Plant  growth,  Rain  gages,  Semiarid  cli- 
mates. 

The  spatial  variability  of  precipitation,  as  measured 
with  standard  rain  gauges  spaced  800-4400  m 
apart,  was  studied  at  Swift  Current,  Saskatchewan, 
Canada  over  a  34-year  period.  Spatial  variability, 
relative  to  precipitation  amount,  was  greater  for 
small  storms  of  less  than  7.5  mm  than  for  larger 
storms.  The  probability  of  the  differences  in  meas- 
ured precipitation  for  a  storm  exceeding  a  set 
amount  increased  approximately  linearly  with  the 
separation  distance  between  rain  gauges  although 
this  trend  weakened  as  the  size  of  the  difference 
increased.  In  several  years,  measured  differences  in 
cumulative  precipitation  during  the  growing 
season  indicated  important  differences  between 
rain  gauge  locations  in  growing  conditions  for 
spring-sown  cereal  crops.  The  probability  of  the 
measured    difference    in    cumulative    precipitation 


during  the  growing  season  exceeding  a  set  amount 
increased  approximately  linearly  with  the  separa- 
tion distance  between  rain  gauges.  Where  knowl- 
edge of  precipitation  amount  is  very  important  for 
small-plot  biological  field  experiments,  precipita- 
tion should  be  measured  at  or  within  a  few  hun- 
dred meters  of  the  experiment  site.  However, 
where  monthly  areal  estimates  of  warm-season  pre- 
cipitation are  required,  there  was  little  reason  for 
gauging  densities  of  less  than  2.6  sq  km/rain  gauge. 
(Author's  abstract) 
W90-08927 


HIGH-INTENSITY  RAINFALL  RATE  DETER- 
MINATION FROM  TIPPING-BUCKET  RAIN 
GAUGE  DATA. 

Agricultural  Research  Service,  Florence,  SC. 
Coastal  Plains  Soil  and  Water  Conservation  Re- 
search Center. 

E.  J.  Sadler,  and  W.  J.  Busscher. 
Agronomy  Journal  AGJOAT,  Vol.  81,  No.  6,  p 
930-934,  November/December  1989.  4  fig,  3  tab, 
10  ref. 

Descriptors:  'Erosion,  'Instrumentation,  'Rain 
gages,  'Rainfall  rate,  'Runoff,  Computer  pro- 
grams, Data  interpretation,  Regression  analysis, 
Temporal  variation. 

Traditional  techniques  used  to  measure  and  record 
rainfall  have  produced  even  totals  or  hourly  rates. 
These  are  unsuitable  for  studying  short-term  im- 
pacts in  brief  storms  (e.g.,  27  mm  in  30  minutes).  A 
study  was  undertaken  to  develop  an  analytical 
procedure  to  provide  millimeter  per  minute  resolu- 
tion in  rainfall  rate  from  short-term,  tipping- 
bucket,  rain  gauge  data.  The  analytical  procedure 
was  written  in  FORTRAN  and  has  hardware  re- 
quirements within  the  capabilities  of  most  desktop 
microcomputers.  Counts  of  tips  in  one  minute  in- 
tervals were  assembled  into  an  array  of  accumulat- 
ed rainfall  over  time  during  an  event.  A  cubic 
spline  was  fitted  to  the  accumulated  rainfall  curve 
and  then  differentiated  to  yield  the  rate  curve. 
Four  synthetic  rainfall  patterns  were  used  to  test 
the  technique  by  matching  original  and  recon- 
structed curves.  Regression  of  reconstructed  rates 
on  input  rates  resulted  in  r-squared  ranging  from 
0.989  to  0.996.  When  applied  to  field  data  from 
eight  events  (total:  209.5  mm)  in  July  1984  and  six 
events  (total:  139  mm)  in  July  1985,  the  technique 
described  rainfall  rate  as  a  smooth,  continuous 
function  of  time.  This  characteristic  improves  the 
suitability  of  the  data  for  input  to  models  of  infil- 
tration and  runoff  that  adapt  time  steps  to  over- 
come numerical  instability  under  rapidly  changing 
conditions.  (Author's  abstract) 
W90-08931 


GREAT      CLIMATIC      MOVEMENTS      (LES 
GRANDS  MOUVEMENTS  CLIMATIQUES). 

For  primary  bibliographic  entry  see  Field  2A. 
W90-09056 


CONFERENCE   ON   CLIMATE   AND   WATER. 
VOLUME  2. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-09088 


IMPACT  OF  CLIMATIC  CHANGE  ON  THE 
AQUATIC  ENVIRONMENT. 

Institute  of  Hydrology,  Wallingford  (England). 
M.  Beran. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 
September  11-15,  1989.  Helsinki,  Finland.  Valtion 
Painatuskeskus,  Helsinki,  Finland,  p  7-27,  35  ref. 

Descriptors:  'Aquatic  environment,  'Climatic 
changes,  'Climatology,  'Ecosystems,  'Environ- 
mental impact,  'Global  warming,  'Model  studies, 
'Water  quality,  'Water  yield,  Biological  proper- 
ties, Chemical  properties,  Data  acquisition,  Hydro- 
logic  aspects,  Hydrologic  models,  Physical  proper- 
ties, Public  health,  Waste  disposal,  Water  chemis- 
try, Water  supply. 

Climatic  change  has  various  effects  on  hydrologi- 
cal  variables,  i.e.,  the  physical,  chemical,  and  bio- 
logical properties  of  water  bodies;  and  has  conse- 


quences for  water  supply,  waste  disposal,  health 
and  the  viability  of  aquatic  ecosystems.  Rivers 
lakes,  bogs,  marshes,  tundra,  and  deltas  respond  t< 
changes  in  climate  and  carbon  dioxide.  The  tern 
'scenario'  is  used  to  describe  a  picture  of  the  cli 
matic  future,  often  constructed  by  a  General  Cir 
culation  model,  informing  only  how  a  systen 
might  reasonably  be  expected  to  behave  unde 
specified  circumstances.  Impact  studies,  empirica 
methods,  instrumental  methods,  and  spatial  analog: 
are  used.  Some  of  the  techniques  that  can  be  use< 
to  obtain  information  for  a  specific  location  and  t< 
construct  a  high  resolution  time  series  in  conformi 
ty  with  grid  square  predictions  (the  climate  inver 
sion  problem)  include  temporal  adjustment,  spatia 
infilling,  and  extreme  values.  The  physical  environ 
ment  of  water  bodies  includes  water,  heat,  an< 
sediment  flux,  as  well  as  temperature,  wind,  an< 
sediment  load.  Water  chemistry  will  be  influencec 
by  the  effect  of  temperature  on  chemical  equilibri 
um  and  on  reaction  rates  as  well  as  through  alterec 
delivery  of  nutrients  and  solutes  from  upstream 
Biological  impacts  are  conveniently  considered  bj 
means  of  the  food  chain  from  nutrients  and  bacte 
ria,  through  plankton,  to  the  higher  trophic  levels 
Few  authors  have  attempted  to  evaluate  th< 
impact  of  climatic  change  on  qualitative  aspects 
Relevant  impact  and  other  studies  by  experts  it 
water  quality  and  aquatic  ecology  are  encouraged 
(See  also  W90-09088)  (Fish-PTT) 
W90-09089 


IMPACT  OF  PRECIPITATION  VARIABILITY 
ON  THE  QUALITY  OF  RUNNING  WATERS 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09090 


LONG-TERM  CHANGES  OF  AQUATIC  ECO 
SYSTEM  PARAMETERS  IN  RELATION  TC 
CLIMATIC  VARIATIONS. 

Akademie  der  Wissenschaften  der  DDR,  Berlin 

Inst,  fuer  Geographie  und  Geooekologie. 

R.  Stellmacher. 

IN:  Conference  on  Climate  and  Water.  Volume  2 

September  11-15,  1989.  Helsinki,  Finland.  Valtior 

Painatuskeskus,  Helsinki,  Finland,  p  37-42,  3  fig,  ! 

ref. 

Descriptors:  'Aquatic  environment,  'Climatic 
changes,  'Climatology,  'Statistical  methods 
'Time  series  analysis,  Annual  distribution,  Dis 
charge,  Global  warming,  Periodicity,  Seston 
Spectral  analysis. 

The  evoluation  of  different  ecological  parameter! 
in  time  and  their  relationship  to  climatic  variable; 
was  evaluated.  The  structures  of  different  series  ol 
annual  values  (discharge,  buoyant  part  of  seston 
global  radiation,  dryness  index),  and  their  variabili- 
ties have  been  analyzed  using  applications  of  one- 
channel  and  two-channel  autoregressive  spectral 
estimation  methods.  It  was  found  that  a  good  cor- 
relation appears  between  seston  and  global  radi- 
ation for  the  periodicity  of  about  two  years.  Peri- 
ods of  about  5  and  15  years  were  significant  con- 
cerning relations  between  seston  and  discharge.  II 
seems  that  there  exists  a  good  coherence  relation 
between  discharge  and  dryness  index,  especially 
for  periodicities  of  about  12  and  5  years.  (See  also 
W90-09088)  (Fish-PTT) 
W90-09091 


CLIMATE  INDUCED  HYDROLOGICAL 
SHIFTS  IN  EUROPE  AND  THEIR  IMPLICA- 
TION SPECTRUM-UNIQUE  OPPORTUNITY 
TO  STRENGTHEN  HYDROLOGY. 

Swedish  Natural  Science  Research  Council,  Stock- 
holm. 

M.  Falkenmark. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 
September  11-15,  1989.  Helsinki,  Finland.  Valtion 
Painatuskeskus,  Helsinki,  Finland,  p  43-67,  6  fig,  4 
tab,  17  ref. 

Descriptors:  'Agriculture,  'Climatic  changes, 
'Europe,  'Global  warming,  'Greenhouse  effect, 
•Rainfall-runoff  relationships,  'Water  demand, 
'Water  management,   Available  water,   Drought, 


WATER  CYCLE— Field  2 


Freshwater,  Hydrologic  aspects,  Hydrologic 
cycle.  Marine  biology.  Research  priorities,  Vegeta- 
tion effects.  Water  policy,  Water  stress. 

Climate  change  is  felt  by  society  first  through 
water-related  phenomena.  The  wettening  of  Euro- 
pean land  may  change  considerably  with  wetter 
conditions  in  the  North  and  drier  in  the  South. 
Considerable  growing  period  shifts  may  perturbe 
European  agricultural  patterns,  increasing  the 
growing  season  in  the  North  but  creating  drought 
problems  in  the  South.  Water  availability  may 
became  less  in  the  South,  causing  large  water 
management  problems  when  higher  demand  from 
agriculture  has  to  be  met  under  increased  water 
stress.  Climate  change  implications  for  well-orga- 
nized European  societies  should  not  be  underesti- 
mated. Most  sectors  of  society  will  feel  changes, 
and  have  to  meet  increasing  costs  for  adaptation 
measures.  The  result  may  include  an  all-time-high 
in  the  demand  for  hydrological  consultancy. 
Timely  policy  responses  will  be  crucial  for  adapta- 
tion of  mitigation  but  will  depend  on  the  develop- 
ment of  improved  ways  of  communication  be- 
tween scientists  and  policy-makers.  The  organiza- 
tion of  policy  workshops,  and  the  use  of  matrices 
to  transfer  messages  on  interdependent  phenomena 
might  be  useful  components.  The  considerable  im- 
plications of  the  climate  change,  propagated 
through  the  water  cycle,  will  create  large  research 
needs,  particularly  on  the  interaction  water-soil- 
vegetation,  water  quality  genesis  changes,  influ- 
ence of  hydrological  shifts  on  land  use,  methods 
for  early  warning  by  use  of  hydrological  indicator 
systems,  and  assessment  of  expected  changes  in  the 
hydrology  and  freshwater  exchange  of  the  Baltic 
with  secondary  consequences  on  the  marine  biol- 
ogy of  the  system.  Climate  change  will  provide  a 
unique  opportunity  to  strengthen  and  renew  hy- 
drology, defending  its  position  as  one  of  the  major 
geosciences.  (See  also  W90-09088)  (Author's  ab- 
stract) 
W90-O9O92 


VEGETATION,      WATER,      AND      CLIMATIC 
CHANGE. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 
For  primary  bibliographic  entry  see  Field  2A. 
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COMPLEX  MODEL  FOR  ENVIRONMENTAL 
QUALIFYING. 

Budapesti  Mueszaki  Egyetem  (Hungary).  Inst,  of 

Water  Management. 

K.  Koris. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,  Helsinki,  Finland,  p  79-88,  1  fig,  7 

ref. 

Descriptors:  'Climatic  changes,  'Climatology, 
•Environmental  quality,  'Hungary,  'Mathematical 
models,  'Model  studies,  'Rainfall-runoff  relation- 
ships, Economic  aspects,  Environmental  policy, 
Parametric  hydrology.  Social  aspects,  Water  qual- 
ity. 

A  quantitative  characterization  of  the  environmen- 
tal situation  is  important  forjudging  environmental 
quality,  planning  investments,  or  supporting  envi- 
ronmental decisions.  Such  a  quantitative  qualifica- 
tion of  the  environment  may  play  an  important 
role  even  on  a  regional  (e.g.,  European)  scale, 
when  evaluating  the  quality  of  the  given  region's 
environment  or  preparing  regional  strategies  for 
environmental  protection  or  signing  pacts  for  re- 
gional protection  of  the  environment.  The  Com- 
plex Model  for  Environmental  Qualifying  (CMEQ) 
describes  the  environment  of  a  minor  region  in 
Hungary  (the  Zala  River  basin  in  1982-1983)  using 
a  parameter  system  of  water,  air,  and  soil  quality. 
Ecological/biological/social/economical  compo- 
nents need  to  be  added  to  the  model  in  the  future. 
The  model  is  an  approximate  measure  of  the  state 
of  the  environment,  comparing  the  environment 
with  similarly  computed  quality  categories.  If  any 
of  the  quality  parameters  changes  (e.g.,  the  NOx 
emission  of  a  country  is  reduced),  the  environmen- 
tal quality  changes  as  well,  and  the  numerical 
value  of  this  change  can  be  expressed  by  the 
model.   It  may  even  be  possible,  after  a  suitable 


modification  of  the  model,  to  characterize  regional 
climate   changes   quantitatively.    (See   also    W90- 
09088)  (Author's  abstract) 
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EXAMINATION  OF  RUNOFF  AND  LOSS  OF 
SOIL  IN  FIELD  EXPERIMENTS  WITH  SPE- 
CIAL REFERENCE  TO  PRECIPITATION. 

Lajos  Kossuth  Univ.,  Debrecen  (Hungary).  Inst,  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2A. 
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IMPACTS  OF  CLIMATIC  CHANGES  ON  HY- 
DROLOGY AND  WATER  RESOURCES  OF 
COASTAL  ZONES. 

IHP-National  Committee,  106  Westlaan,  2641  DP 

Pijnacker,  The  Netherlands. 

For  primary  bibliographic  entry  see  Field  2A. 
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IMPACT  OF  SEA  LEVEL  RISE  ON  COASTAL 
ZONE  MANAGEMENT  IN  SOUTHERN 
SWEDEN. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
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IMPACTS  OF  CLIMATE  VARIABILITY  AND 
CHANGE  ON  URBAN  AND  INDUSTRIAL 
WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL. 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  2A. 
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IMPACT    OF    'GREENHOUSE    EFFECT'    ON 
SEWERAGE  SYSTEMS. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
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EFFECTS  OF  CLIMATE  VARIATION  OF 
PUBLIC  WATER  SUPPLY. 

Central  Forecast  Office,  Lusaka  (Zambia).  Dept. 

of  Meteorology. 

W.  S.  Goma. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,  Helsinki,  Finland,  p  237-244,  4  fig, 

1  tab,  3  ref. 

Descriptors:  'Climatic  change,  'Climatology, 
•Drought,  'Rainfall-runoff  relationships,  'Surface 
water,  'Water  resources  management,  'Water 
supply  development,  'Zambia,  Boreholes,  Moni- 
toring, Regression  analysis,  Reservoirs,  River 
flow,  Well  water. 

In  this  decade  there  has  been  a  heightened  aware- 
ness in  Zambia  of  the  changing  climate  environ- 
ment, in  which  both  high  and  low  rainfall  amounts 
have  been  experienced.  Weather  and  its  fluctuation 
is  the  main  concern  of  water  resources  manage- 
ment. Drought  is  a  recurring  phenomena  but  time 
between  drought  varies  widely  as  does  the  dura- 
tion and  intensity  of  the  drought  itself.  An  assess- 
ment of  the  surface  water  is  essential,  as  river 
water  is  generally  the  most  useful  and  most  amena- 
ble to  rapid  control.  Rainfall  figures  for  the  past  50 
years  have  been  analyzed  using  regression  analysis. 
It  may  be  predicted  that  the  1990s  will  be  wet 
years.  The  main  sources  of  public  water  supply  are 
from  rivers,  boreholes,  and  wells.  It  was  shown 
that  even  during  low  rainfall  periods,  water  pro- 
duction was  not  affected  as  water  pumping  was 
readjusted.  Borehole  water  levels  changed  very 
little  during  a  two-year  monitoring  period.  It  was 
concluded  that,  weather  fluctuations  do  not  much 
affect  the  water  supply  from  the  main  public  reser- 
voir. (See  also  W90-09088)  (Fish-PTT) 
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GLOBAL     CLIMATIC     CHANGE:     IMPLICA- 
TIONS FOR  ENERGY  POLICY. 

Minnesota  Univ.,   Minneapolis.   Hubert   H.   Hum- 
phrey Inst,  of  Public  Affairs. 
For  primary  bibliographic  entry  see  Field  2A. 
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IMPACT  OF  CLIMATE  ON  THE  OPERATION 
OF  THE  FRENCH  ELECTRIC  SYSTEM. 

Electricite  de  France,  Grenoble. 
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IN:  Conference  on  Climate  and  Water.  Volume  2. 
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Descriptors:  'Climatic  changes,  'Climatology, 
♦Decision  making,  'Electric  power  production, 
'Energy  sources,  'France,  'Global  warming,  'Hy- 
droelectric power,  'Planning,  Air  temperature, 
Forecasting,  Nuclear  energy,  Precipitation,  Ther- 
mal energy. 

Climatic  conditions  always  play  an  important  role 
in  the  decision-making  processes  of  electrical 
power  authorities,  and  this  is  especially  true  of  the 
French  electric  system.  In  the  past,  climatic  effects 
were  mainly  felt  in  the  domain  of  hydroelectric 
power  generation.  However  in  recent  years,  with 
the  structural  evolution  of  power  consumption,  the 
growing  predominance  of  nuclear  power  genera- 
tion and  the  progress  achieved  in  the  modeling  of 
the  various  phenomena  involved,  many  complex 
problems  related  to  the  impact  of  climate  on  the 
operation  of  the  electric  system  have  been  con- 
fronted and  in  many  cases  solved.  Electricite  de 
France  (EDF)  incorporates  climatic  parameters  in 
solving  three  particular  problems:  (1)  water  re- 
source management  and  streamflow  forecasting, 
(2)  energy  consumption  forecasting,  and  (3)  the 
joint  operation  of  a  mixed  system  including  hydro- 
electric and  thermal  power  plants  under  highly 
uncertain  conditions  for  the  future.  These  ap- 
proaches to  climatic  variations  are  sensitive  with 
respect  to  precipitation  and  air  temperature.  In 
terms  of  balancing  the  offer  with  the  demand  for 
electricity,  the  importance  of  climatic  uncertainty 
depends  on  the  timescale  considered  and  the  qual- 
ity of  the  available  forecasting  system.  On  a 
medium-term  and  long-term  basis,  a  better  knowl- 
edge of  the  future  will  prove  to  be  of  critical 
importance  in  the  field  of  electricity  in  France  and 
throughout  Europe.  (See  also  W90-09088)  (Fish- 
PTT) 
W90-09106 


ENVIRONMENTAL    IMPACT    ON    CLIMATE 
DUE  TO  MANMADE  RESERVOIRS. 

Centro  di  Ricerca  Idraulica  e  Strutturale,  Milan 

(Italy). 

For  primary  bibliographic  entry  see  Field  2A. 
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ANTHROPOGENIC  CHANGES  OF  CLIMATE, 
WATER  RESOURCES  AND  WATER  MANAGE- 
MENT PROBLEMS. 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 

(USSR). 

For  primary  bibliographic  entry  see  Field  2A. 
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FLOOD  POTENTIAL,  AN  UNCERTAIN  ESTI- 
MATE RESULTING  FROM  CLIMATIC  VARIA- 
BILITY AND  CHANGE. 

Hydrographisches  Zentralbuero,  Vienna  (Austria). 
For  primary  bibliographic  entry  see  Field  2A. 
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IMPACT  OF  CLIMATE  VARIABILITY  AND 
CHANGE  ON  WATER  RESOURCES  MANAGE- 
MENT IN  AGRICULTURE. 

Eidgenoessische  Technische   Hochschule,   Zurich 
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IN:  Conference  on  Climate  and  Water.  Volume  2 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,  Helsinki,  Finland,  p  357-371,  2  fig, 
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Field  2— WATER  CYCLE 


Group  2B — Precipitation 


2  tab.  7  ref. 

Descriptors:  *Agricultural  watersheds,  'Climatic 
changes.  'Climatology,  'Developing  countries, 
'Global  warming,  'Irrigation  programs,  'Water 
resources  management,  Available  water,  Crop  pro- 
duction, Crops,  Drought,  Environmental  impact, 
Floods,  Population  density. 

The  impact  assessment  of  climatic  change  on  man- 
agement of  water  resources  in  agriculture  is  a 
subset  of  assessment  of  impact  on  agriculture.  The 
question  arises  whether  the  climatic  change  will 
increase  or  decrease  the  availability  of  water 
needed  by  the  crops  as  provided  at  present  by 
water  management  measures.  When  taking  into 
consideration  the  two  aspects  of  the  question, 
namely,  the  population  potential  of  rainfed  lands  at 
low  input  levels  and  the  continental  distribution  of 
irrigated  area,  it  appears  that  in  order  to  secure  a 
larger  food  supply  for  the  population  toward  the 
year  2000,  major  improvements  in  water  resources 
management  will  be  necessary  in  large  areas  of  the 
developing  world.  This  rather  uneasy  situation  will 
further  depend  on  the  capacities  of  the  govern- 
ments to:  (1)  offset  the  impact  of  the  deteriorating 
environment  and  thus  provide  a  sustainable  devel- 
opment which  would  prevent  such  deterioration; 
and  (2)  offset  the  impact  of  the  possible  changing 
climate  which,  in  the  water  management  context, 
means  not  only  to  improve  food  security  by  irriga- 
tion in  regions  of  increasing  drought  conditions, 
but  also  to  provide  sufficient  amounts  of  drinking 
water  and  to  prevent  catastrophes  that  may  result 
from  an  increased  frequency  of  floods.  (See  also 
W90-09088)  (Fish-PTT) 
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ASSESSMENT  OF  CLIMATIC  CHANGES  IM- 
PACTS ON  WATER  RESOURCES  MANAGE- 
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Descriptors:  'Agricultural  hydrology,  'Climatic 
changes,  'Future  planning,  'Global  warming,  'Ir- 
rigation programs,  'Model  studies,  'Planning, 
'Water  resources  management,  Environmental 
impact,  Optimization,  Simulation  analysis. 

The  methodology  for  an  assessment  of  the  impact 
of  climatic  changes  on  water  resources  manage- 
ment on  a  regional  scale  is  based  on  the  application 
of  forecasting  models.  Regional  and  global  climatic 
change  impacts  are  simulated  with  regard  to  the 
internal  links  in  the  natural-social-economic 
system.  Optimization  and  simulation  models  were 
applied  to  the  evaluation  of  various  production 
allocation  alternatives  under  changing  climatic  sce- 
narios with  regard  to  some  environmental  impacts 
of  agriculture.  The  model  output  provides  the  opti- 
mal structure  and  allocation  of  crop  and  livestock 
production,  irrigation  water  withdrawal  and  con- 
sumption on  a  monthly  basis.  The  results  of  the 
model  application  are  to  be  used  in  long-term 
agricultural  planning  and  feasibility  studies  in  areas 
with  new  irrigation  development.  They  contribute 
considerably  to  an  integrated  analysis  of  both  eco- 
nomic and  environmental  issues  and  prove  the 
possibility  of  application  of  the  mathematical 
models,  discussed  for  assessment  of  agriculture 
production  and  irrigation  development  strategies 
changes  under  various  climatic  scenarios  (See  also 
W90-09088)  (Fish-PTT) 
W90-0911I 


STUDY  ON  ENERGY  FLUXES  IN  THE  SUR- 
FACE BOUNDARY  LAYER  OF  THE  INDIAN 
SEAS  DURING  DIFFERENT  EPOCHS  OF  THE 
ASIAN  SUMMER  MONSOON. 

Indian  Inst,  of  Tech.,  New  Delhi.  Centre  for  At- 
mospheric and  Fluids  Sciences. 
U.  C.  Mohanty,  and  N.  Mohan  Kumar. 
Atmospheric  Environment  ATENBP,  Vol.  24A, 
No  4.  p  823-828,  1990.  2  fig,  1  tab,  23  ref. 


Descriptors:  'Air-water  interfaces,  'Climatology, 
'Clouds,  'Indian  Ocean,  'Meteorology,  'Model 
studies,  'Monsoons,  'Radiation,  Air  temperature. 
Climates,  Convection,  Heat  transfer,  Marine  cli- 
mates, Meteorological  data  collection,  Moisture, 
Wind  velocity. 

The  possible  link  between  air-sea  interface  fluxes 
of  heat  and  moisture  and  monsoon  activity  over 
the  Indian  subcontinent  was  examined  using  com- 
putations of  radiative  fluxes  (shortwave  and  long- 
wave) and  semi-empirical  models.  Estimations  of 
latent  and  sensible  heat  fluxes  were  carried  out 
using  bulk  aerodynamic  methods.  The  transfer  co- 
efficients for  heat  and  moisture  were  computed  as 
a  function  of  atmospheric  stability  and  wind  speed. 
The  results  showed  a  net  oceanic  heat  loss  during 
the  active  convective  period  of  the  summer  mon- 
soon. This  net  oceanic  heat  loss  produced  a  posi- 
tive feedback  for  the  maintenance  of  deep  cumulus 
convection  above  the  marine  boundary  layer.  The 
main  hindrance  in  establishing  a  possible  link  be- 
tween the  air-sea  interface  fluxes  and  monsoon 
activity  over  the  Indian  subcontinent  is  the  paucity 
of  adequate  observations  over  the  Indian  seas.  (Au- 
thor's abstract) 
W90-09114 


CHEMICAL  COMPOSITION  OF  INTERCEPT- 
ED CLOUDWATER  IN  THE  SIERRA  NEVADA. 

California  Inst,  of  Tech.,  Pasadena.  W.M.   Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
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SNOW  PARTICLE  SIZE  SPECTRA  IN  LAKE 
EFFECT  SNOWS. 

Chicago  Univ.,  IL. 

For  primary  bibliographic  entry  see  Field  2C. 
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RAIN  ESTIMATION  FROM  INFRARED  AND 
VISIBLE  GOES  SATELLITE  DATA. 

Washington  Univ.,  Seattle.  Dept.  of  Statistics. 

F.  O'Sullivan,  C.  H.  Wash,  M.  Stewart,  and  C.  E. 

Motell. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

29,  No.  3,  p  209-223,  March  1990.  4  fig,  6  tab,  27 

ref. 

Descriptors:  'Infrared  imagery,  'Rainfall,  'Rain- 
fall estimation,  'Remote  sensing,  'Satellite  tech- 
nology, 'Statistical  analysis,  Comparison  studies, 
Performance  evaluation,  Rainfall  distribution, 
Weather  data  collections. 

An  automated  statistical  pattern  recognition  tech- 
nique is  presented  that  uses  visible  and  infrared 
(IR)  satellite  imagery  to  estimate  instantaneous  sur- 
face rainfall  rates.  The  technique  uses  both  bright- 
ness and  textural  statistics  to  estimate  rainfall  in  10 
by  10  pixel  arrays  of  satellite  data.  Each  array  is 
centered  over  one  of  137  Service  A  weather  sta- 
tions scattered  over  southeastern  United  States. 
Surface  reports  from  these  stations  obtained  during 
a  30  day  period  in  August  of  1979  are  used  to 
ground  truth  the  technique.  The  technique  classi- 
fies each  10  by  10  array  into  one  of  three  catego- 
ries: no  rain,  light  rain,  moderate/heavy  rain. 
Cross-validation  is  used  to  estimate  classification 
errors;  results  of  these  estimates  yielded  an  overall 
error  rate  of  35%  when  both  visible  and  IR  data 
are  used.  When  only  visible  or  IR  data  are  used  the 
overall  error  rates  are  39%  and  42%,  respectively. 
In  addition  to  the  three  class  problem,  the  two 
class  problem  of  classifying  rain/no  rain  is  studied. 
Overall  error  rates  of  18%  are  achieved  using  a 
technique  with  16  image  statistics  and  both  visible 
and  IR  data.  A  simpler  technique  that  uses  only  the 
mean  and  standard  deviation  statistics,  derived 
from  the  visible  and  IR  data,  achieved  an  overall 
error  rate  of  20%.  The  visible  and  IR  pattern 
recognition  technique  could  be  used  successfully  to 
estimate  instantaneous  rainfall  in  three  classes:  no 
rain,  light  rain,  moderate/heavy  rain.  During  the 
night  and  during  hours  of  low  sun  altitude,  IR  data 
could  be  used  but  with  a  slight  decrease  in  accura- 
cy. A  simpler  pattern  recognition  technique,  based 
upon  the  mean  and  standard  deviation  statistics, 
could  be  used  to  distinguish  between  rain  and  no 
rain  classes.  (Author's  abstract) 
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STOCHASTIC  INTERPOLATION  OF  RAIN- 
FALL DATA  FROM  RAIN  GAGES  AND 
RADAR  USING  COKRIGING.  II.  RESULTS. 

Utah  Water  Research  Lab.,  Logan. 

D.  J.  Seo,  W.  F.  Krajewski,  A.  Azimi-Zonooz,  and 

D.  S.  Bowles. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  5,  p  915-924,  May  1990.  14  fig,  4  tab,  10  ref. 
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Descriptors:  'Cokriging,  'Data  acquisition,  'Krig- 
ing,  'Precipitation,  'Radar,  'Rain  gages,  'Rainfall, 
'Remote  sensing,  Data  interpretation,  Estimating, 
Mathematical  studies,  Stochastic  process. 

Several  estimation  procedures  using  ordinary,  uni- 
versal, and  disjunctive  cokriging  were  evaluated  in 
merging  rain  gage  measurements  and  radar  rainfall 
data.  The  radar-gage  estimation  using  ordinary  or 
disjunctive  cokriging  provided  better  rainfall  esti- 
mates than  the  gage-only  or  radar-only  estimates. 
However,  when  radar  rainfall  data  were  of  known 
good  quality  and  gage  density  was  high,  there  was 
less  advantage  in  combining  the  two  types  of  data. 
When  rainfall  data  did  not  clearly  indicate  the 
presence  of  a  nonconstant  trend,  disjunctive  cok- 
riging performed  better  than  ordinary  cokriging, 
but  with  a  10-fold  increase  in  computer  time. 
When  rainfall  data  did  indicate  nonhomogeneity  in 
the  mean,  ordinary  cokriging  was  an  inexpensive 
alternative.  Universal  cokriging  offered  little  ad- 
vantage over  ordinary  or  disjunctive  cokriging. 
However,  in  a  few  cases  it  provided  better  predic- 
tions of  high  rainfall  depth  when  a  nonconstant 
trend  was  present.  Unbiasedness  and  error  variance 
of  kriging  and  cokriging  estimates  were  affected  by 
the  coefficient  of  variation  and  correlation  distance 
of  the  ground  truth  rainfall,  respectively.  The  po- 
tential of  cokriging  in  rainfall  estimation  was  great- 
ly reduced  by  certain  second-order  statistics.  In 
cokriging  the  second-order  statistics  were  estimat- 
ed only  from  the  presently  available  data.  Then, 
due  to  a  sparse  rain  gage  distribution,  the  second- 
order  statistics  associated  with  gage  rainfall  was 
estimated  with  great  uncertainty.  (See  also  W90- 
06856)  (Cassar-PTT) 
W90-09165 


INFLUENCE  OF  TEMPERATURE  VARI- 
ATIONS ON  INTERCEPTION  LOSS  AND 
WATER  STORAGE  IN  VEGETATION  CANO- 
PIES. 

Leeds  Univ.  (England).  School  of  Geography. 
For  primary  bibliographic  entry  see  Field  21. 
W90-09167 


NORTH  PACIFIC  CIRCULATION  ANOMA- 
LIES, EL  NINO  AND  ANOMALOUS  WARMTH 
OVER  THE  NORTH  AMERICAN  CONTINENT 
IN  1986-1988:  POSSIBLE  CAUSES  OF  THE  1988 
NORTH  AMERICAN  DROUGHT. 
Gesamtverband  des  Deutschen  Steinkohlenberg- 
baus,  Essen  (Germany,  F.R.). 
G.  Weber. 

International  Journal  of  Climatology  IJCLEU, 
Vol.  10,  No.  3,  p  279-289,  April  1990.  1  fig,  6  tab, 
28  ref. 

Descriptors:  'Climatology,  'Data  interpretation, 
'Drought,  *E1  Nino,  'Meteorological  data  collec- 
tion, 'Meteorology,  'North  America,  'Pacific 
Ocean,  Air  temperature,  Temperature  effects. 

The  relationships  between  300/1000  mbar  thick- 
ness anomalies  over  the  North  Pacific  Ocean  and 
thickness  anomalies  over  the  adjacent  North 
American  continent  were  investigated  on  the  basis 
of  monthly  anomalies  for  the  34  month  period 
January  1986  to  October  1988.  In  21  out  of  the  34 
months,  a  pattern  was  found  to  exist  that  linked 
negative  anomalies  over  the  North  Pacific  Ocean 
to  positive  anomalies  over  the  North  American 
continent.  Using  teleconnection  analysis,  it  was 
shown  that  in  spring  a  strong  relationship  exists 
between  positive  anomalies  over  the  western  half 
of  the  North  American  continent  in  mid-latitudes 
and  negative  thickness  anomalies  over  the  North 
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Pacific  Ocean  in  tropical  and  subtropical  latitudes. 
Statistically,  the  strongest  relationships  emerged 
between  the  thickness  gradient  departures  20-30 
degrees  N  over  the  east-central  Pacific  Ocean  and 
positive  anomalies  over  North  America.  The  ab- 
normal warmth  over  the  North  American  conti- 
nent in  the  springs  of  1986,  1987,  and  1988  may  be 
explained  in  terms  of  an  intensified  circulation 
across  the  Pacific  Ocean,  which  resulted  in  large 
positive  thickness  anomalies  downstream  over  the 
North  American  continent.  The  intensification  of 
those  anomalies  in  the  spring  of  1988  was  found  to 
be  a  contributing  factor  to  the  initiation  of  the  1988 
North  American  drought.  (Author's  abstract) 
W90-09221 


SOME  ASPECTS  OF  DAILY  RAINFALL  DIS- 
TRIBUTION OVER  INDIA  DURING  THE 
SOUTH-WEST  MONSOON  SEASON. 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
M.  K.  Soman,  and  K.  K.  Kumar. 
International    Journal    of   Climatology    IJCLEU, 
Vol.  10,  No.  3,  p  299-311,  April  1990.  10  fig,  2  tab, 
12  ref. 

Descriptors:  'Climatology,  'India,  'Meteorologi- 
cal data  collection,  'Monsoons,  'Precipitation  rate, 
'Rainfall  distribution,  Data  acquisition,  Mathemat- 
ical equations,  Normalized  rainfall  curves. 

The  daily  rainfall  at  365  Indian  stations  was  ana- 
lyzed for  the  80-year  period,  1901-1980.  The  rain- 
fall data  related  to  the  south-west  monsoon  season 
June  to  September  (122  days),  which  accounts  for 
the  major  part  of  the  annual  rainfall  over  most 
parts  of  the  country.  For  each  of  the  stations  the 
rain-days  were  arranged  in  ascending  order  of  rain 
amount,  and  the  association  between  the  cumulat- 
ed percentage  rain  amount  and  the  cumulated  per- 
centage number  of  rain-days,  designated  as  the 
normalized  rainfall  curve  (NRC),  was  calculated. 
A  previously  developed  equation  that  relates  the 
cumualted  percentage  rainfall  to  the  cumulated 
percentage  number  of  rain  days  was  utilized  to 
study  various  parameters  of  the  daily  rainfall  distri- 
bution. The  coefficient  of  variation  of  the  daily 
rainfall  series  varied  between  100%  and  230%  at 
individual  stations,  with  nearly  half  the  number  of 
stations  having  CV  values  in  the  range  130-150%. 
The  number  of  days  of  significant  rainfall  (days 
with  rainfall  greater  than  the  mean  intensity  per 
rain-day)  constituted  about  30%  of  the  total 
number  of  rain-days  and  account  for  about  75%  of 
the  seasonal  rainfall  at  almost  all  the  stations.  (Au- 
thor's abstract) 
W90-09222 


TROPICAL  CYCLONE  SIMULATIONS  WITH 
THE  BETTS  CONVECTIVE  ADJUSTMENT 
SCHEME.  PART  I:  MODEL  DESCRIPTION 
AND  CONTROL  SIMULATION. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Marine,  Earth  and  Atmospheric  Sciences. 

J.  J.  Baik,  M.  DeMaria,  and  S.  Raman. 

Monthly  Weather  Review  MWREAB,  Vol.   118, 

No.  3,  p  513-528,  March  1990.  10  fig,  2  tab,  44  ref 

NSF  grant  ATM-8521611. 

Descriptors:  'Computer  models,  'Meteorology, 
'Model  studies,  'Tropical  cyclones,  'Weather 
forecasting,  Cyclones,  Storms. 

A  new  convective  parameterization  scheme  was 
tested  in  a  tropical  cyclone  model.  The  convective 
adjustment  scheme  adjusts  the  local  temperature 
and  moisture  structures  towards  the  observed 
quasi-equilibrium  thermodynamic  state  and  in- 
cludes nonprecipitating  shallow  convection  as  well 
as  deep  convection.  The  numerical  model  used  for 
this  study  is  an  axisymmetric,  primitive  equation, 
hydrostatic,  finite  difference  model  with  15  verti- 
cal levels  and  a  horizontal  resolution  of  20  km.  The 
spectral  radiation  boundary  condition,  which  uses 
a  different  gravity  wave  speed  for  each  vertical 
mode,  is  implemented  in  the  model.  The  convec- 
tive scheme  is  capable  of  simulating  the  develop- 
ing, rapidly  intensifying,  and  mature  stages  of  a 
tropica]  cyclone  from  a  weak  vortex.  At  the 
mature  stage,  the  minimum  surface  pressure  and 
maximum  low  level  tangential  wind  speed  of 
around   923   mb  and    58   m/s.    During   the   early 


developing  stage,  the  latent  heat  release  is  from  the 
convective  parameterization,  but  at  the  mature 
stage  the  latent  heat  release  in  mainly  due  to  the 
grid-scale  phase  change.  For  comparison,  an  exper- 
iment was  conducted  with  the  parameterized  con- 
vection excluded,  leaving  only  the  grid-scale  con- 
densation and  evaporation.  The  results  show  that 
the  development  of  a  tropical  cyclone  can  be  mod- 
eled with  crude  grid-scale  condensation  and  evap- 
oration processes  for  the  20  km  horizontal  resolu- 
tion, similar  to  other  studies.  However,  a  storm 
with  explicit  convective  latent  heat  release  is  con- 
siderably less  intense  than  that  with  the  parameter- 
ized convective  latent  heat  release.  (See  also  W90- 
09304)  (Author's  abstract) 
W90-09303 


TROPICAL  CYCLONE  SIMULATIONS  WITH 
THE  BETTS  CONVECTIVE  ADJUSTMENT 
SCHEME.  PART  II:  SENSITIVITY  EXPERI- 
MENTS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Marine,  Earth  and  Atmospheric  Sciences. 

J.  J.  Baik,  J.  DeMaria,  and  S.  Raman. 

Monthly  Weather  Review  MWREAB,  Vol.   118, 

No.  3,  p  529-541,  March  1990.  15  fig,  19  ref.  NSF 

grants  ATM-8521611  and  ATM-8817763. 

Descriptors:  'Computer  models,  'Meteorology, 
'Model  studies,  'Tropical  cyclones,  'Weather 
forecasting,  Air  pressure,  Cyclones,  Precipitation, 
Storms,  Water  temperature. 

Extensive  sensitivity  experiments  were  performed 
with  an  axisymmetric  tropical  cyclone  model  that 
includes  the  Betts  convective  parameterization 
scheme.  The  sensitivity  of  the  model  storm  evolu- 
tion to  the  convective  adjustment  parameters  was 
studied.  The  results  show  that  the  model  storm 
leads  to  earlier  development  as  the  adjustment  time 
scale  becomes  small  and  the  stability  weight  on  the 
moist  adiabat  in  the  lower  atmosphere  is  increased. 
The  model  storm  evolution  is  very  sensitive  to 
variations  in  the  saturation  pressure  departure  at 
the  lowermost  model  integer  level  and  the  storm  at 
mature  stage  has  a  lower  central  pressure  as  the 
magnitude  of  the  saturation  pressure  departure  is 
increased.  The  adjustment  parameters  affect  the 
grid-scale  precipitation  as  well  as  the  convective 
precipitation  and  the  precipitation  is  especially  sen- 
sitive to  changes  in  the  saturation  pressure  depar- 
ture. Sensitivity  of  the  model  to  variations  in  the 
sea  surface  temperature,  latitude,  initial  vortex  am- 
plitude, initial  moisture  distribution,  and  radiation 
was  also  investigated.  The  results  of  the  numerical 
simulations  are  similar  to  previous  studies.  Sensitiv- 
ity studies  with  various  horizontal  resolutions 
show  that  the  subgrid-scale  heating  becomes  a 
larger  fraction  of  the  total  heating  as  the  horizontal 
grid  size  is  increased.  (See  also  W90-09303)  (Au- 
thor's abstract) 
W90-09304 


TROPICAL  PRECIPITATION  RATES  DURING 
SOP-1,  FGGE,  ESTIMATED  FROM  HEAT  AND 
MOISTURE  BUDGETS. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Earth  and 

Atmospheric  Sciences. 

C.  B.  Pedigo,  and  D.  G.  Vincent. 

Monthly  Weather  Review  MWREAB,  Vol.   118, 

No.  3,  p  542-557,  March  1990.  12  fig,  1  tab,  30  ref. 

NASA  contract  number  NAS8-37127. 

Descriptors:  'Convective  precipitation,  'Estimat- 
ing, 'Meteorology,  'Precipitation,  'Remote  sens- 
ing, 'Tropical  regions,  Air  temperature,  Rainfall 
rate,  Satellite  technology. 

Global  estimates  of  precipitation  rates  from  30 
degrees  N  to  30  degrees  S,  derived  from  the  appar- 
ent heat  source  and  the  apparent  moisture  sink 
budgets  using  the  NASA  Goddard  Laboratory  for 
Atmospheres  Level  Ill-b  analyses  collected  during 
the  first  special  observing  period  of  the  Global 
Weather  Experiment  are  presented.  Because  of  the 
assumptions  made,  the  techniques  yield  the  most 
reliable  results  in  the  southern  hemisphere.  There- 
fore, area  averages  of  precipitation  rates  were  used 
to  examine  the  variability  of  rainfall  among  select- 
ed regions  in  the  Southern  Hemisphere  tropics. 
These  regions  include  Africa,  the  Indian  Ocean, 


the  Australian  monsoon,  the  South  Pacific  conver- 
gence zone,  and  the  South  American/South  Atlan- 
tic convergence  zone.  Time  averages  of  precipita- 
tion rates  were  also  calculated  for  two  periods 
(January  10-24  and  January  28-February  II,  1979) 
that  were  selected  because  of  significant  changes 
observed  in  the  convective  activity.  In  the  first 
period  intense  convection  was  indicated  in  the 
South  Pacific  convergence  zone,  with  a  subsequent 
lack  of  activity  there  in  the  latter  period.  During 
the  second  period,  a  buildup  of  convective  activity 
was  noted  in  the  Indian  Ocean.  Vertical  profiles  of 
heating  are  also  presented  for  each  region  and 
comparisons  are  made  between  the  profile  for  the 
South  Pacific  convergence  zone  and  convectively 
active  regions  investigated  elsewhere  in  previous 
studies.  Precipitable  water  was  compared  to  results 
derived  from  satellite  microwave  measurements,  as 
well  as  the  budget-produced  precipitation  patterns. 
Results  indicate  that  the  heat  and  moisture  budget 
estimates  of  precipitation  compare  favorably.  The 
vertical  advection  term  in  both  techniques  was  the 
dominant  contributor  to  apparent  heat  source  and 
apparent  moisture  sink.  Vertical  profiles  reveal 
that  maximum  convective  heating  occurs  in  the 
middle  troposphere  and  the  profile  of  the  South 
Pacific  convection  zone  region  compares  best  with 
those  over  the  western  North  Pacific.  In  general, 
the  largest  values  of  precipitable  water  are  ob- 
served in  the  area  of  lowest  outgoing  longwave 
radiation  and  strongest  rainfall  rates.  Patterns  of 
precipitable  water  from  Goddard  Laboratory  for 
Atmospheres  compared  well  with  those  from  the 
satellite  measurements.  (Author's  abstract) 
W90-09305 


MESOSCALE  ORGANIZATION  OF  SPRING- 
TIME RAINSTORMS  IN  OKLAHOMA. 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

R.  A.  Houze,  B.  F.  Smull,  and  P.  Dodge. 

Monthly  Weather  Review  MWREAB,  Vol.   118, 

No.  3,  p  613-654,  March  1990.  27  fig,  9  tab,  56  ref, 

append.  NSF  grant  ATM-87719838  and  National 

Severe  Storms  Laboratory  grant  NA80RAD00025. 

Descriptors:  'Meteorology,  'Oklahoma,  'Precipi- 
tation, 'Radar,  'Rain  gages,  'Rainfall,  'Storms, 
Precipitation  mapping,  Weather,  Weather  data  col- 
lections, Wind. 

Radar  reflectivity  and  raingage  data  obtained 
during  six  springtimes  indicate  the  types  of  mesos- 
cale  organization  that  occur  in  association  with 
major  rain  events  in  Oklahoma  (at  least  25  mm  of 
rain  in  24  hours  over  an  area  exceeding  12,500 
square  km).  In  these  storms  the  primary  rain  area  is 
found  to  be  a  contiguous  region  of  precipitation 
10s  to  100s  of  km  in  scale  that  consists  partly  of 
deep  convection  and  partly  of  stratiform  rain.  The 
patterns  of  rain  formed  by  the  convective  and 
stratiform  areas  comprise  a  continuous  spectrum  of 
mesoscale  structures.  About  two-thirds  of  the  cases 
examined  exhibited  variations  on  the  type  of  orga- 
nization in  which  convective  cells  arranged  in  a 
moving  line  are  followed  by  a  region  of  stratiform 
rain.  Storm  organization  was  graded  according  to 
the  degree  to  which  it  matched  an  idealized  model 
of  the  leading-line/trailing-stratiform  structure. 
The  precipitation  pattern  was  further  graded  ac- 
cording to  whether  its  structure  was  relatively 
symmetric  with  respect  to  an  axis  normal  to  and 
passing  through  the  midpoint  of  the  line,  or  asym- 
metric, in  which  case  the  storm  was  biased  toward 
having  stronger,  more  discrete  convective  struc- 
ture at  the  upwind  (south  or  southwestern)  end  of 
the  line  and/or  the  most  extensive  stratiform  pre- 
cipitation behind  the  downwind  (north  to  north- 
eastern) end  of  the  line.  About  one-third  of  the 
cases  examined  displayed  much  more  chaotic,  un- 
classifiable  arrangements  of  convective  and  strati- 
form areas.  (Mertz-PTT) 
W90-09306 


MOMENTUM  AND  KINETIC  ENERGY  BUDG- 
ETS OF  SIMULATED  SUPERCELL  THUNDER- 
STORMS. 

Oklahoma  Univ.,  Norman.  School  of  Meteorology. 

D.  K.  Lilly,  and  B.  F.  Jewett. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 
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Vol.  47.  No.  6,  p  707,  March  15,  1990.  25  fig,  26 
ref,  append.  NSF  Grants  ATM8300603  and 
ATM8501380. 

Descriptors:  'Kinetic  energy,  'Meteorology, 
•Simulation  analysis,  *Storms,  'Thunderstorms, 
Horizontal  momentum,  Pressure  gradient,  Super- 
cells,  Vertical  flux. 

The  results  of  numerical  simulations  of  severe 
thunderstorms  with  rotating  updrafts  and  supercell 
characteristics  are  used  to  determine  their  sources, 
sinks,  and  transports  of  momentum  and  kinetic 
energy.  Two  simulations  are  used,  one  initiated  in 
an  idealized  environment  with  unidirectional  shear, 
and  the  other  simulating  a  real  tornadic  storm  in  an 
environment  with  a  curved  hodograph.  For  the 
unidirectional  shear  storm  the  analysis  is  carried 
out  at  10-minute  intervals  throughout  the  2.5  hour 
duration  of  the  simulation,  during  which  the  storm 
develops  a  fairly  steady  amplitude  after  the  first 
hour  but  continues  to  grow  in  areal  extent  and  in 
disturbance  kinetic  energy.  Just  one  time  level  for 
the  tornadic  storm  is  analyzed.  For  both  storms  the 
vertical  flux  of  horizontal  momentum  is  strongly 
down  the  velocity  gradient,  and  the  corresponding 
rate  of  transfer  of  disturbance  kinetic  energy  from 
the  mean  flow  is  comparable  to  that  of  buoyant 
energy  release.  The  mean-flow  kinetic  energy  is  in 
both  cases  partially  restored  by  a  gravity  wave- 
generated  pressure  gradient,  which  may  be  consid- 
ered as  an  interaction  with  the  environment.  The 
energy  budget  analysis  detects  evidence  of  exces- 
sively large  artificial  damping  in  the  simulation  and 
therefore  probably  excessive  temperature  and 
moisture  diffusion.  Considerable  improvements  in 
understanding  might  be  expected  to  arise  from 
combined  observational  and  simulation  modeling 
studies,  in  which  the  Doppler  analyses  are  used  to 
initialize  and  verify  the  simulations,  with  the  simu- 
lation results  used  to  fill  in  the  large  gaps  in  the 
radar  data.  (Author's  abstract) 
W90-09326 


REVERSALS  IN  EVOLVING  RAINDROP  SIZE 
DISTRIBUTIONS  DUE  TO  THE  EFFECTS  OF 
COALESCENCE  AND  BREAKUP. 

Trinity  Coll.,  Hartford,  CT.  Dept.  of  Mathematics. 
P.  S.  Brown. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  47,  No.  6,  p  746-754,  March  15,  1990.  4  fig,  13 
ref.  NSF  Grant  ATM-8722743. 

Descriptors:  'Meteorology,  'Model  studies,  'Rain, 
'Raindrop  breakup,  Coalescence,  Marshall-Palmer 
form,  Mathematical  models,  Size  distribution. 

Numerical  solutions  of  the  coalescence/breakup 
equation  often  produce  drop  size  distributions  that 
move  away  from  equilibrium  before  turning  back. 
In  particular,  distributions  evolving  from  Marshall- 
Palmer  form  rapidly  overshoot  their  equilibrium 
position,  reverse  direction,  and  then  settle  slowly 
toward  equilibrium.  To  explain  such  reversals  in 
the  changing  drop  distribution,  an  analysis  has 
been  performed  using  a  simple  model  that  contains 
only  three  drop-size  categories.  From  several  basis 
properties  of  the  coalescence/breakup  process,  it  is 
shown  that  the  distribution  is  forced  to  develop  an 
excess  (deficit)  of  both  large  and  small  drops  bal- 
anced by  a  deficit  (excess)  of  medium-sized  drops. 
The  ratio  of  excess  water  mass  in  the  small-drop 
category  to  that  in  the  large-drop  category  ap- 
proaches a  constant  value  as  the  distribution  ap- 
proaches equilibrium.  In  an  effort  to  achieve  this 
proportion,  a  reversal  occurs  in  some  part  of  the 
drop  distribution.  Whether  the  reversal  occurs  in 
the  small-drop  end  or  the  large-drop  end  depends 
on  the  relative  sizes  of  the  initial  small-drop  and 
large-drop  populations.  The  initial  response  of  the 
system  is  rapid,  but  after  the  rapidly  decaying 
transient  component  dies  out,  the  final  approach  to 
equilibrium  is  characterized  by  slow  adjustment  of 
the  drop  distribution.  (Author's  abstract) 
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ATMOSPHERIC  DEPOSITION. 

For  primary  bibliographic  entry  see  Field  5B. 
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SIMULATED  GLOBAL  DEPOSITION  OF  RE- 
ACTIVE NITROGEN  EMITTED  BY  FOSSIL 
FUEL  COMBUSTION. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Princeton,  NJ.  Geophysical  Fluid  Dynamics 
Lab. 

For  primary  bibliographic  en:ry  see  Field  5B. 
W90-09409 


COMPARISON  OF  PARAMETERIZED  NITRIC 
ACID  REMOVAL  RATES  USING  A  COUPLED 
STOCHASTIC-PHOTOCHEMICAL  TROPO- 
SPHERIC  MODEL. 

National  Aeronautics  and   Space  Administration, 
Greenbelt,    MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09410 


MODELING  THE  FORMATION  AND  DEPOSI- 
TION OF  ACIDIC  POLLUTANTS. 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
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PRECIPITATION  DATA  COMPATIBILITY  IN 
NORTH  AMERICA  AND  THE  IMPACT  ON 
STUDIES  OF  ACID  DEPOSITION. 

Canadian  Climate  Centre,  Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  7B. 
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WMO  SOLID  PRECIPITATION  MEASURE- 
MENT INTERCOMPARISON:  OBJECTIVES, 
METHODOLOGY,  ANALYSIS. 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  7A. 
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WIND  FIELD  DEFORMATION  ABOVE  PRE- 
CIPITATION GAUGE  ORIFICES. 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09416 


MONITORING  ATMOSPHERIC  DEPOSITION 
IN  CALIFORNIA'S  SIERRA  NEVADA:  A  COM- 
PARISON OF  METHODS. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09417 


CHEMICAL  COMPOSITION  OF  PRECIPITA- 
TION, DEW  AND  FROST,  AND  FOG  IN 
DENVER,  COLORADO. 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09418 


DISTRIBUTION,  CHEMICAL  AND  ISOTOPIC 
CHARACTERISTICS  OF  PRECIPITATION 
EVENTS  IN  AN  ARID  ENVIRONMENT  - 
MAKHTESH  RAMON  BASIN,  ISRAEL. 

Hebrew    Univ.    of   Jerusalem    (Israel).    Seagram 

Centre  for  Soil  and  Water  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09419 


COMPARISON  OF  IONIC  COMPOSITION  OF 
CLOUDWATER  WITHIN  AND  ABOVE  THE 
CANOPY  OF  AN  ABOVE  CLOUDBASE 
FOREST. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09420 


APPLICABILITY  OF  PRINCIPAL  COMPO- 
NENTS ANALYSIS  FOR  DETERMINING 
SOURCES  OF  WET  DEPOSITION. 


Geological    Survey,    Doraville,    GA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-09423 


INFORMATION  CONTENT  EVALUATION 
FOR  ACID  DEPOSITION  NETWORK  REME- 
DIATION. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7A. 
W90-09424 


STOCHASTIC  MODELING  OF  RAINFALL 
PROCESSES  IN  THE  CENTRAL  AFRICAN 
TROPICS. 

Department  of  Water  Affairs,  Maseru  (Lesotho). 
T.  C.  Sharma. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  145-150, 
1  fig,  1  tab,  5  ref 

Descriptors:  'Africa,  'Data  acquisition,  'Meteor- 
ology, 'Model  studies,  'Rainfall  distribution,  'Sto- 
chastic models,  'Tropical  regions,  Chambeshi 
River  Basin,  Probability  distribution,  Rainfall,  Sea- 
sonal variation,  Statistical  analysis. 

The  tropical  basins  in  Central  Africa,  south  of  the 
equator,  are  largely  drained  by  two  major  river 
systems,  namely  the  Congo  and  the  Zambezi.  The 
Congo  system  drains  to  the  Atlantic  Ocean  and  the 
Zambezi  to  the  Indian  Ocean.  Both  these  rivers 
originate  from  Zambia,  a  country  lying  entirely  in 
the  tropics.  Therefore,  the  Chambeshi  basin  in  the 
Zambian  territory  was  chosen  for  studying  the 
stochastic  behavior  of  the  rainfall  processes.  The 
Chambeshi  basin  forms  the  headwaters  of  the 
Congo  system  of  drainage  and  adequately  repre- 
sents the  rainfall  conditions  of  Central  African 
tropical  regions.  The  climate  of  the  basin  is  very 
similar  to  the  climate  of  Zambia.  The  outstanding 
feature  of  Zambia's  climate  is  that  the  bulk  of 
rainfall  is  concentrated  into  six  months  (Novem- 
ber-April). The  remaining  months  are  almost  dry. 
It  was  found  that:  (1)  a  monthly  rainfall  sequence 
can  be  approximated  by  a  normal  probability  distri- 
bution with  the  deterministic  periodic  component 
accounting  for  72%  to  83%  of  the  variation  and  an 
independent  stochastic  component  for  the  remain- 
der. The  characteristics  of  the  stochastic  compo- 
nent resemble  that  of  a  white  noise  process.  The 
characteristics  of  rainfall  from  December  to  March 
are  identical  with  the  mean  value  ranging  from  225 
mm  to  260  mm  and  coefficient  of  variation  ranging 
from  0.25  to  0.40.  The  monthly  and  yearly  rainfall 
sequences  can  be  adequately  simulated  using  means 
and  standard  deviations  for  the  months  of  Novem- 
ber and  April,  and  a  common  value  of  mean  and 
standard  deviation  for  December  through  March; 
and  (2)  the  yearly  rainfall  sequences  in  the  basin 
follow  a  normal  probability  law  and  can  be  ap- 
proximated by  a  white  noise  process.  The  mean  of 
the  yearly  rainfall  depth  sequences  is  of  the  order 
to  1080  to  1300  mm  with  coefficient  of  variation 
ranging  from  0.15  to  0.20.  A  white  noise  model 
appeared  satisfactory  for  synthesizing  yearly  rain- 
fall sequences.  (See  also  W90-09408)  (Lantz-PTT) 
W90-09425 


REGIONAL  SIMULATION  OF  SURFACE 
WATER  ACIDIFICATION:  UNCERTAINTY 
DUE  TO  SPECIFICATION  OF  ATMOSPHERIC 
DEPOSITION. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09426 


ATMOSPHERIC    DEPOSITION    OF    SULFUR 
TO    A    GRANITE   OUTCROP    IN   THE    PIED- 
MONT OF  GEORGIA,  U.S.A. 
Geological    Survey,    Doraville,    GA.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 
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W90-09428 


FOLIAR  ABSORPTION  OF  15-N  LABELED 
NITRIC  ACID  VAPOR  (HN03)  IN  MATURE 
EASTERN  WHITE  PINE  (PINUS  STROBUS  L). 

Southeastern    Forest    Experiment    Station,    Otto, 

NC.  Coweeta  Hydrologic  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09432 


BULK  PRECIPITATION  DEPOSITION  OF  IN- 
ORGANIC CHEMICALS  IN  FOREST  AREAS 
AND  ITS  INFLUENCE  ON  WATER  QUALITY 
IN  THE  FEDERAL  REPUBLIC  OF  GERMANY. 

Hessian  Forest  Research  Station,  Hann.  Muenden 
(Germany,  F.R.).  Inst,  of  Forest  Hydrology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09433 


LEACHING  OF  STRONG  ACID  ANIONS 
FROM  SNOW  DURING  RAIN-ON-SNOW 
EVENTS:  EVIDENCE  FOR  TWO  COMPONENT 
MIXING. 

Institut    National    de   la   Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09435 


APPLICATION  OF  THE  STEP-DURATION 
OROGRAPHIC  INTENSIFICATION  COEFFI- 
CIENT METHOD  TO  THE  ESTIMATION  OF 
OROGRAPHIC  EFFECTS  ON  RAINFALL. 

Hohai  Univ.,  Nanjing  (China).  Dept.  of  Hydrolo- 
gy- 

L.  Bingzhang. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  259-266, 
3  fig,  1  tab,  5  ref. 

Descriptors:  *China,  'Data  interpretation,  'Mete- 
orology, •Orographic  precipitation,  'Orography, 
•Topography,  Mathematical  studies,  Rainfall, 
Storms. 

For  the  study  of  probable  maximum  precipitation 
(PMP)  in  mountainous  regions  the  most  difficult 
and  important  task  is  the  estimation  of  the  effects 
of  topography  on  storm  rainfall.  The  step-duration 
orographic  intensification  coefficient  (SDOIC) 
method  is  based  on  synoptic  climatic  and  topo- 
graphic analyses  of  the  relevant  region,  and  statisti- 
cal analysis  of  the  observed  local  rainfall.  The 
method  permits  quantitative  estimates  to  be  made 
regarding  the  physically-based  effect  of  a  particu- 
lar watershed  terrain  on  rainfall.  It  includes  vari- 
ations in  both  space  and  time  by  means  of  a  two- 
dimensional  discrete  scheme.  An  example  is  pre- 
sented of  PMP  estimates  for  the  Daguangba  Catch- 
ment in  the  Changhua  River  on  the  Island  of 
Hainan,  in  which  the  following  conclusions  were 
drawn:  (1)  Storm  rainfall  is  strongly  related  to 
regionality,  with  regard  to  the  amount  of  rain  and 
its  distribution  both  in  time  and  space,  in  China;  (2) 
It  is  impossible  and  unreasonable  to  transpose  oro- 
graphic storm  rainfall  without  adjustment.  Only 
the  convergent  component  with  its  distributions 
both  in  time  and  space  can  be  transposed  within  a 
broader  area.  Therefore,  if  the  orographic  storm 
rainfall  is  separated  into  two  components,  the  con- 
vergent and  the  orographic,  the  SDOIC  method 
can  be  used  to  determine  the  orographic  effect  and 
the  convergent  component  can  be  transported;  and 
(3)  The  successful  use  of  the  SDOIC  method  is 
only  for  those  areas  where  a  series  of  observed 
rainfall  data  at  any  one  of  the  well-distributed  rain 
gage  stations  is  available.  (See  also  W90-09408) 
(Lantz-PTT) 
W90-09437 


HYDROMETEOROLOGICAL  CHARACTERIS- 
TICS OF  THE  TIBET  PLATEAU. 

Nanjing  Hydrological  Research  Inst.  (China). 
For  primary  bibliographic  entry  see  Field  2A. 
W90-09438 


ANALYSIS  OF  DIABATIC  WIND  AND  TEM- 
PERATURE PROFILES  OVER  THE  AMAZO- 
NIAN FOREST. 

Instituto  de  Pesquisas  Espaciais,  Sao  Jose  dos 
Campos  (Brazil). 

Y.  Viswanadham,  V.  P.  Silva  Filho,  A.  O.  Manzi, 
and  L.  D.  A.  Sa. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  281-288, 
2  fig,  1  tab,  14  ref. 

Descriptors:  'Amazon  River  Basin,  'Meteorology, 
'Rain  forests,  'Temperature,  *Wind,  Deacon 
number,  Hydrologic  budget,  Mathematical  studies. 

The  micrometeorological  research  program  for  the 
Amazonian  Forest  has  provided  extensive  data  on 
wind  and  temperature  profile  structures  under 
lapse  to  extreme  inversion  conditions.  Significant 
variations  in  the  determinations  of  surface  rough- 
ness and  zero-plane  displacement  from  quasi-neu- 
tral wind  profiles  were  noted.  Differences  in  the 
shear  stress  are  largely  dependent  on  the  selected 
surface  roughness  and  zero-plane  displacement. 
The  Deacon  numbers  for  wind  and  potential  tem- 
perature were  computed  to  investigate,  in  detail, 
the  curvatures  of  these  profiles.  A  relation  between 
Deacon  numbers  and  the  Richardson  gradient 
number  was  obtained.  The  empirical  relationship 
between  the  Deacon  numbers  and  Richardson  gra- 
dient number  seems  to  become  erratic  for  strong 
inversion  conditions.  The  ratio  of  the  eddy  coeffi- 
cient for  heat  to  the  eddy  coefficient  for  momen- 
tum is  greater  than  unity  for  all  stabilities  and 
slowly  decreases  for  large  values  of  the  Richard- 
son gradient  number.  This  study  shows  that  it  is 
possible  to  compare  the  results  of  observed  data 
with  theoretical  models.  (See  also  W90-09408) 
(Author's  abstract) 
W90-09439 


2C.  Snow,  Ice,  and  Frost 


FIELD     MEASUREMENTS     OF     SEDIMENT 
TRANSPORT  PARAMETERS  IN  ESTUARIES. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-08736 


GLOBAL  SNOW  DEPTH  CLIMATOLOGY. 

Air  Force  Environmental  Technical  Applications 

Center,  Scott  AFB,  IL. 

D.  J.  Foster,  and  R.  D.  Davy. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  AD-A203  969. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  No.  USAFETAC/TN-88/006,  December 

1988.  48p,  2  fig,  83  ref,  30  append. 

Descriptors:  *Climatology,  'Data  collections, 
•Databases,  *Snow  depth,  'Snow  surveys,  Hydro- 
logic  data  collections,  Snow  density. 

The  Air  Force  Global  Weather  Central  runs  its 
Snow  Analysis  Model  (SNODEP)  once  a  day  to 
produce  daily  global  snow  age  and  depth  analyses. 
A  new  snow  depth  climatic  database  has  been 
developed  to  fill  three  needs  connected  with  this 
model:  (1)  incorporate  current  data  sources;  (2)  full 
documentation;  and  (3)  capability  for  easy  updat- 
ing. SNODEP  climatology  uses  the  sta.idard 
eighth  mesh  reference  grid.  Snow  depth  informa- 
tion was  obtained  from  an  extensive  literature 
search  with  a  'confidence'factor  assigned  to  each 
source.  Data  was  plotted  on  hemispheric  maps, 
month  by  month.  The  entire  eighth  mesh  boxes 
from  the  digitized  data  were  printed  out  by  com- 
puter and  checked  against  the  original  analysis  for 
quality  control.  A  method  was  developed  for  esti- 
mating mean  snow-depths  for  data-sparse  areas, 
such  as  Antarctica,  China,  and  Greenland  and  the 
Arctic.  Information  is  included  for  potential  users 
on  how  to  order  data  from  the  Snow  Depth  Data- 
base how  to  order  data.  Contoured  charts  that 
show  mean  mid-month  snow  depths  for  September 
through  June  in  North  America,  Europe,  And  Asia 
are  included  in  an  appendix.  (Lantz-PTT) 


W90-08765 


SEASONAL  SNOWFALL  STATISTICS  FOR  SE- 
LECTED STATIONS. 

Air  Force  Environmental  Technical  Applications 
Center,  Scott  AFB,  IL. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A203  965. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  USAFETAC/TN-88/005,  October 
1988.  33p. 

Descriptors:  *Climatology,  'Data  collections, 
'Seasonal  variation,  'Snow  surveys,  'Statistics, 
Hydrologic  data  collections,  Snow  density. 

Seasonal  snowfall  statistics  at  64  selected  locations 
worldwide  are  tabulated.  Data  is  for  the  10-year 
period  from  1976  to  1986.  Total  snowfall  amounts 
for  each  season  (defined  as  July  of  one  year  to  June 
of  the  next)  is  provided,  along  with  24-hour  snow- 
fall extremes,  and  dates.  Seasonal  means  and  stand- 
ard deviations  are  also  given.  (Lantz-PTT) 
W90-08766 


RECENT  TRENDS  IN  GLACIERS  AND  GLA- 
CIER RUNOFF,  WIND  RIVER  RANGE,  WYO- 
MING. 

Wyoming  Univ.,  Laramie.  Dept.  of  Geography 
and  Recreation. 

R.  A.  Marston,  L.  O.  Pochop,  G.  L.  Kerr,  and  M. 
L.  Varuska. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  159-169,  5  fig,  2 
tab,  21  ref. 

Descriptors:  'Glaciers,  'Glaciohydrology,  'Head- 
waters hydrology,  'Runoff,  Dinwoody  Glacier, 
Gannett  Glacier,  Glacial  drift,  Green  River,  Head- 
waters, Hydrologic  budget,  Snowmelt,  Water 
supply,  Wind  River,  Wyoming. 

The  largest  concentration  of  glaciers  in  the  Ameri- 
can Rocky  Mountains  occurs  in  the  Wind  River 
Range  of  Wyoming,  but  the  contribution  of  glacier 
meltwater  to  flow  in  headwater  streams  of  the 
Green  River  and  Wind  River  drainages  has  not 
been  documented.  The  present  study  documents 
the  loss  of  ice  in  Dinwoody  and  Gannett  Glaciers 
since  the  1930's  and  the  importance  of  glacier 
meltwater  to  overall  water  supply  in  the  Green 
River  and  Wind  River  drainages.  Both  glaciers 
have  retreated  and  lost  thickness  in  the  last  five 
decades,  but  repeat  photography  revealed  that 
Dinwoody  Glacier  has  responded  more  dramati- 
cally than  Gennett  Glacier  to  the  unfavorable  cli- 
matic conditions.  This  contrast  can  be  explained  by 
the  difference  in  area-elevation  curves  between  the 
two  glaciers.  The  estimated  glacier  meltwater  from 
Dinwoody  and  Gannett  Glaciers  amounts  to  27% 
of  the  September  runoff  and  32%  of  the  October 
runoff  in  lower  Dinwoody  Creek.  The  July-Octo- 
ber runoff  from  glaciers  in  the  Wind  River  Range 
is  approximately  70  million  cu  m,  or  8%  of  the 
average  runoff  in  the  Wind  River  and  Green  River 
basins  during  that  four-month  period.  (See  also 
W90-08822)  (Author's  abstract) 
W90-08840 


SNOW  COVER  AND  SNOWMELT  RUNOFF 
MODEL  IN  THE  FOREST  ZONE. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 
Problem. 

J.  Motovilov,  and  B.  Vehvilainen. 
Publications  of  the  Water  and  Environment  Re- 
search Institute  PWEIET,  No.  3,  p  17-26,  1989.  5 
fig,  1  tab,  8  ref. 

Descriptors:  'Finland,  'Hydrologic  models, 
'Model  studies,  'Runoff,  'Snowmelt,  'Soviet 
Union,  Forest  watersheds,  Frost,  Frozen  ground, 
Albedo,  Governmental  interrelations.  Hydro- 
graphs,  Infiltration,  Mathematical  models,  Physical 
models,  Soil  water. 

Conditions  of  snowmelt  runoff  formation  are  simi- 
lar in  the  watersheds  of  Finland  and  in  the  north- 
western part  of  the  USSR  forest  zone.  In  operative 
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hydrologic  practice  of  the  Finnish  National  Board 
of  Waters  and  the  Environment,  a  modification  of 
the  conceptual  model  HBV-3  is  to  be  used  for 
calculations  and  forecasts  of  the  spring  flood  hy- 
drograph.  These  activities  are  part  of  a  Soviet- 
Finnish  scientific  cooperation  program.  The  HBV- 
model  contains  a  simplified  description  of  the  fol- 
lowing processes:  snow  cover  formation  and  snow 
melting,  infiltration  and  accumulation  of  meltwater 
in  the  soil  in  the  aeration  zone,  and  formation  of 
surface,  subsurface,  and  groundwater  runoff.  A 
physically-based  model  such  as  HBV  should  be 
better  than  the  common  degree-day  snow  models 
normally  used  in  catchment  hydrology.  This  crite- 
rion is  at  present  not  achieved  with  the  HBV 
model  or  with  any  other  physical  snow  cover 
model.  However,  the  physically-based  snow  cover 
model  gives  a  lot  of  information  on  the  different 
processes  included  in  snow  accumulation  and  snow 
melt  that  can  be  used  in  developing  simpler  snow 
models.  Also,  physically-based  snow  models  can 
simulate  quite  accurately  different  snow  character- 
istics, such  as  now  density  and  depth,  which  can  be 
used  in  such  other  studies  as  soil  frost  simulation  or 
calculating  of  snow  albedo.  (Rochester-PTT) 
W90-09028 


MERCURY  CONTENT  OF  ANTARCTIC  SUR- 
FACE SNOW:  INITIAL  RESULTS. 

Department  of  Scientific  and  Industrial  Research, 
Petone  (New  Zealand).  Chemistry  Div. 
A.  L.  Dick,  D.  S.  Sheppard,  and  J.  E.  Patterson. 
Atmospheric   Environment  ATENBP,  Vol.  24A, 
No.  4,  p  973-978,  1990.  1  fig,  3  tab,  23  ref. 

Descriptors:  'Antarctica,  'Chemistry  of  precipita- 
tion, 'Mercury,  'Pollutant  identification,  'Snow, 
'Water  analysis,  Heavy  metals,  Laboratory  meth- 
ods, Snow  sampling,  Water  pollution  sources. 

Surface  snow  from  Windless  Bight,  Ross  Ice  Shelf, 
Antarctica  was  analyzed  for  its  mercury  (Hg)  con- 
tent. Ultra-clean  techniques  were  used  for  field 
extraction  of  Hg  onto  gold-coated  sand,  followed 
by  photo-acoustic  analysis  within  24  hr.  Results 
yield  a  mean  Hg  content  of  2.7  picograms/gm. 
However,  the  true  level  is  probably  <  1  pico- 
gram/gm,  as  measured  amounts  decreased 
throughout  the  period  of  sampling,  indicating  that 
the  first  samples  were  probably  contaminated  and 
that  later  results  are  likely  to  be  more  accurate. 
The  results  suggest  that  previous  studies  of  Antarc- 
tic snow  have  suffered  from  major  contamination 
problems.  Refinement  of  techniques  should  allow 
historical  trends  in  atmospheric  Hg  levels  to  be 
identified  from  a  snow  pit  at  a  suitable  remote  site. 
(Author's  abstract) 
W90-09116 


SNOW  PARTICLE  SIZE  SPECTRA  IN  LAKE 
EFFECT  SNOWS. 

Chicago  Univ.,  IL. 

R.  R.  Braham. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

29,  No.  3,  p  200-207,  March  1990.  6  fig,  4  tab,  22 

ref.    NSF    Grants    ATM83- 10429    and    ATM86- 

17177. 

Descriptors:  'Blizzards,  'Lake  Michigan,  'Lake 
effect,  'Snow,  'Snow  sampling,  'Spectral  analysis, 
Mathematical  studies,  Particle  size,  Snow  surveys. 

In  situ  snow  particle  size  spectra  was  measured  by 
Particle  Measuring  Systems  probes  near  the  down- 
wind shore  of  Lake  Michigan  during  lake-effect 
snow  storms.  Results  of  forty-nine  samples  showed 
that  the  particles  appeared  to  be  predominantly 
spatial  dendrites  and  aggregates  of  dendritic  forms, 
but  limited  resolution  of  the  probes  for  snow  parti- 
cles obscured  details  of  crystal  structures.  Expo- 
nential distributions  fitted  to  data  for  sizes  larger 
than  1  mm  were  used  to  calculate  several  distribu- 
tion parameters.  Particle  concentrations  implied  by 
the  exponential  distribution  ranged  from  0.36  to 
5.85/L;  ice-water  contents  ranged  from  about 
0.002  to  0.264  g/cu  m.  Concentrations  of  sizes 
larger  than  1  mm  were  generally  exponentially 
distributed;  however,  concentrations  of  smaller 
particles  usually  were  greater  than  suggested  by 
the  exponential  fitted  to  concentrations  of  sizes 
larger  than  1  mm.  Exponential  distribution  param- 


eters (zero  intercept   and  slope)  were  consistent 
with  previously  reported  values.  There  was  evi- 
dence for  particle  aggregation  at  -25  C.  (Geiger- 
PTT) 
W90-09122 


MODELING  OF  MELTWATER  INFILTRA- 
TION IN  SUBFREEZING  SNOW. 

Colorado  Univ.,  Boulder.  Dept.  of  Civil,  Environ- 
mental, and  Architectural  Engineering. 
T.  H.  Illangasekare,  R.  J.  Walter,  M.  F.  Meier,  and 
W.  T.  Pfeffer. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  5,  p  1001-1012,  May  1990.  9  fig,  3  tab,  30  ref. 
U.S.  Department  of  Energy  Grant  DE-FG02- 
87ER60570. 

Descriptors:  'Infiltration,  'Model  studies,  'Snow, 
'Snowmelt,  Freezing,  Greenhouse  effect,  Heat 
transfer,  Heterogeneity,  Mathematical  studies,  Par- 
ticle size,  Snowpack,  Temperature  effects,  Thaw- 
ing, Water  flow. 

A  mathematical  model  incorporating  the  processes 
that  influence  water  flow  and  heat  transfer  in  sub- 
freezing  snow  was  developed.  Among  the  aspects 
of  snow  included  were  density  and  grain-size  het- 
erogeneities, capillary-pressure  gradients, 
meltwater  refreezing,  time  dependent  hydraulic 
and  thermal  parameters,  and  heat  conduction. 
From  this  conceptual  mathematical  model  a  nu- 
merical model  of  two-dimensional  meltwater  infil- 
tration was  developed.  Results  from  various  test 
cases  showed  which  data  were  most  important  to 
measure  accurately  in  the  field,  in  order  to  deter- 
mine how  the  snowpack  will  respond  to  an  intro- 
duction of  meltwater.  These  simulations  also 
showed  the  importance  of  the  orientation  of  the 
various  layers  which  make  up  the  snowpack  and 
how  randomly  distributed  heterogeneities  can 
produce  two-dimensional  flow  of  meltwater  under 
unsaturated  conditions.  Finally,  it  was  demonstrat- 
ed that  various  assumptions  related  to  density  and 
porosity  variations,  dimensionality  of  flow,  capil- 
lary effects,  etc.,  which  were  made  by  past  investi- 
gators for  ideal  situations  may  not  be  valid  under 
many  circumstances.  Several  suggestions  were 
made  for  improving  predictions  of  meltwater  be- 
havior. Sensitivity  analysis  showed  that  the  model 
was  most  sensitive  to  changes  in  bulk  density, 
residual  saturation  of  wet  snow,  and  meltwater 
supply  rates,  whereas  changes  in  snow  temperature 
and  mean  grain  size  had  less  marked  effect.  (Au- 
thor's abstract) 
W90-09172 


SNOWMELT     RUNOFF     MODELING     IN     A 

BALSAM    FIR   FOREST   WITH   A   VARIABLE 

SOURCE  AREA  SIMULATOR  (VSAS2). 

Laval  Univ.,  Quebec.   Lab.  d'Hydrologie  Fores- 

tiere. 

M.  Prevost,  R.  Barry,  J.  Stein,  and  A.  P. 

Plamondon. 

Water  Resources  Research  WRERAQ,  Vol.   26, 

No.  5,  p  1067-1077,  May  1990.  8  fig,  4  tab,  30  ref. 

Descriptors:  'Forest  hydrology,  'Forests,  'Model 
studies,  'Runoff,  'Snowmelt,  Frozen  ground,  Infil- 
tration, Lac  Laflamme  Basin,  Lakes,  Mathematical 
models,  Quebec,  Recharge,  Simulation,  Snow 
cover,  VSAS2  model,  Water  level. 

The  variable  source  area  model  of  storm  flow 
generation  (VSAS2)  was  adapted  to  simulate 
snowmelt  runoff  in  the  Lac  Laflamme  forested 
basin  80  km  north  of  Quebec  City.  The  model  was 
adapted  to  accept  different  water  inputs  according 
to  topography,  to  factor  the  effect  of  lake  water 
storage  in  the  discharge  hydrograph  and  to  process 
3  months  of  hourly  data.  To  ensure  convergence  of 
the  mathematical  solution,  the  explicit  form  of 
flow  equations  included  in  VSAS2  was  trans- 
formed to  use  an  iterative  approach.  Lysimeter 
measurements  and  outputs  from  the  snowmelt  tem- 
perature index  model  SNOW- 17  were  used  as 
input  data  in  the  simulation.  Results  showed  that 
low  flows  in  early  spring  were  well  reproduced  by 
the  physically  based  model  However,  all  seasonal 
(1985,  1986,  1987)  peak  flows  were  underestimated 
when  all  water  input  was  considered  to  infiltrate. 
Observations  on  the  site  showed  that  the  natural 


topographical  drainage  network  was  augmented  in 
the  spring  by  superficial  concrete  frost,  pipe 
throughflow  at  the  organic-mineral  soil  interface 
and  snowpack  basal  ice  layers.  It  was  therefore 
necessary  to  use  an  infiltrability  index  to  improve 
the  model.  Because  it  was  closely  related  to  the 
development  of  an  impervious  layer  at  the  soil 
surface,  the  relative  proportion  of  bare  ground 
areas  on  the  basin  was  also  related  to  the  rising  ol 
streamflow  hydrographs.  Thus  values  of  snow 
cover  areal  extent  were  taken  from  SNOW- 17 
outputs  and  used  as  an  index  to  the  prevailing 
conditions  of  soil  infiltrability  on  the  basin.  Results 
from  VSAS2  were  greatly  improved,  supporting 
the  hypothesis  of  an  important  surface  flow  contri- 
bution during  late  snowmelt.  (Author's  abstract) 
W90-09177 


APPLICATION  OF  A  SNOW  COVER  ENERGY 
AND  MASS  BALANCE  MODEL  IN  A  BALSAM 
FIR  FOREST. 

Laval   Univ.,  Quebec.   Lab.  d'Hydrologie  Fores- 

tiere. 

R.  Barry,  M.  Prevost,  J.  Stein,  and  A.  P. 

Plamondon. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  5,  p  1079-1092,  May  1990.  14  fig,  6  tab,  47  ref. 

Descriptors:  'Energy,  'Forests,  'Model  studies, 
'Runoff,  'Snow  cover,  'Snowmelt,  Canopy, 
Forest  hydrology,  Heat  balance,  Heat  transfer,  Ice 
lenses,  Lac  Laflamme  Basin,  Mass  balance,  Mathe- 
matical models,  Quebec,  Snowpack,  Temperature, 
Wind  effects. 

The  parameters  of  a  previously  developed  point 
energy  and  mass  balance  model  of  a  snow  cover 
were  adjusted  as  applied  to  a  balsam  fir  forest 
during  spring  in  the  Lac  Laflamme,  Quebec, 
region.  This  physically  based  model  was  used  to 
simulate  the  snow  cover  energy  and  mass  balance 
during  spring.  The  model  was  calibrated  with  the 
physical  properties  of  snow  and  hourly  outflow 
observed  at  a  snow  lysimeter  in  1985  and  1986. 
The  validation  was  performed  with  the  1987  data. 
For  the  three  seasons  simulated,  the  model  yielded 
accurate  predictions  particularly  of  hourly  and 
daily  outflows.  The  forest  canopy  limited  latent 
and  sensible  heat  transfer  to  the  snow  cover  be- 
cause of  its  effect  on  wind  speed.  The  prediction  of 
outflow  was  almost  insensitive  to  variations  to  the 
roughness  parameter  and  to  the  critical  Richardson 
number  but  was  moderately  sensitive  to  most  pa- 
rameters related  to  liquid  water  retention  and 
transmission.  Lack  of  fit  between  predicted  and 
observed  outflows,  densities  and  temperatures  at 
various  levels  in  the  snowpack  occurred  when  ice 
layers  or  ice  lenses  were  suspected  to  be  present. 
(Author's  abstract) 
W90-09178 


HEAVY  SNOWFALL  WITHIN  A  MESOSCALE 
CONVERGENCE  ZONE. 

Meteorological  Office,  High  Wycombe  (England). 
R.  M.  Sanderson,  B.  W.  Golding,  and  M.  J.  Bader. 
Meteorological  Magazine  MTMGA5,  Vol.  119, 
No.    1412,   p  41-52,   March    1990.    16  fig,    1    ref. 

Descriptors:  'Infrared  imagery,  'Meteorology, 
'Model  studies,  'Remote  sensing,  'Satellite  tech- 
nology, 'Snow  accumulation,  'Weather  forecast- 
ing, Data  interpretation,  England,  Meteorological 
data  collection. 

The  localized  heavy  snowfall  over  central  south- 
ern England  on  the  night  of  18/19  March  1987  was 
investigated  using  mesoscale-model  output  and  sat- 
ellite and  radar  imagery.  It  caused  considerable 
disruption  to  power  supplies  and  road  traffic.  Sat- 
ellite and  radar  images  showed  that  the  snow  fell  a 
few  hundred  kilometers  east  of  an  initially  conspic- 
uous, well-developed  comma  cloud  that  moved 
south-east  in  a  decaying  state  across  Cornwall,  and 
did  not  fall  from  cloud  that  developed,  as  is  more 
usual,  along  the  tail  of  the  comma.  Forecasts  from 
the  mesoscale  model  and  frequent  monitoring  of 
the  satellite  and  radar  images  can  enable  the  fore- 
caster to  justify  playing  down  the  likely  impact  of 
an  initially  conspicuous  feature  (the  comma)  in 
favor  of  a  probable  new  important  mesoscale  de- 
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velopment  (i.e.  the  band  of  heavy  snow)  that  does 
not  conform  with  conventional  ideas  (i.e.  the  de- 
velopment of  precipitation  along  an  existing 
comma  tail).  The  diagnostics  from  the  mesoscale 
model,  supported  by  those  from  the  fine-mesh 
model,  can  enhance  the  understanding  of  the  main 
physical  and  dynamical  processes  at  work. 
(Chonka-PTT) 
W90-09227 


2D.  Evaporation  and  Transpiration 


VARIABLE  LANDSCAPE  AGGREGATION 
FOR  LARGE  SCALE  WATERSHED  EVAPO- 
TRANSPIRATION  ESTIMATES. 

Montana  Univ.,  Missoula.  School  of  Forestry. 
J.  C.  Coughlan,  and  S.  W.  Running. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  75-82,  3  fig,  10 
ref.  NASA  Grant  NAGW-252. 

Descriptors:  *Evapotranspiration,  *Forest  water- 
sheds, 'Headwaters  hydrology,  *Model  studies, 
•Vegetation,  Computer  models,  Data  interpreta- 
tion, Evaporation,  Remote  sensing,  Satellite  tech- 
nology, Transpiration. 

A  modeling  framework  has  been  developed  that  is 
parameterized  with  readily  available  data  collected 
from  satellites  and  digital  elevation  maps,  and 
driven  with  routine  meteorological  data.  It  incor- 
porates topographic  influences  on  microclimate 
producing  biophysically  based  estimates  of  forest 
evapotranspiration  (ET).  The  resolution  of  topo- 
graphic and  vegetation  data  is  initially  determined 
by  DEMs  and  LANDSAT  imagery,  both  at  30M 
pixel  resolution.  The  initial  parameterization  is  too 
detailed  for  practical  applications;  therefore,  aggre- 
gation is  necessary  before  executing  the  ET  model. 
Three  computer  based  methods  for  aggregating 
spatial  data  are  presented;  grid,  topographic  and 
expert.  Each  differs  by  the  amount  of  information 
it  uses  to  aggregated  data.  The  grid  method  aggre- 
gates indiscriminately,  the  topographic  method  ag- 
gregates based  on  topography  and  the  expert 
method  uses  all  data  to  explicitly  infer  information 
to  aid  in  aggregating.  (See  also  W90-08822)  (Au- 
thor's abstract) 
W90-08830 


EVAPOTRANSPIRATION  OF  COOL-SEASON 
GRASSES  GROWN  WITH  MINIMAL  MAINTE- 
NANCE. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  21. 
W90-08895 


ENERGY    BALANCE   AND    WATER    USE   OF 
CROPS. 

Nebraska  Univ. -Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08919 


SHORT-TERM  ESTIMATION  OF  SORGHUM 
EVAPOTRANSPIRATION  FROM  CANOPY 
TEMPERATURE. 

Texas  Agricultural   Experiment   Station,  Temple. 
Blackland  Research  Center. 
K.  L.  Faver,  J.  C.  O'Toole,  and  D.  R.  Krieg. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  48,  No.  1/2,  p  175-183,  October  1989.  2  fig,  1 
tab,  18  ref. 

Descriptors:  *Agriculture,  'Evapotranspiration, 
•Plant  physiology,  *Sorghum,  'Water  stress,  Air 
temperature,  Cloud  cover,  Lysimeters. 

A  study  was  conducted  to  compare  calculated 
evapotranspiration  values  using  canopy  and  aero- 
dynamic resistances  derived  by  two  methods  with 
measured  evapotranspiration  (ET)  from  a  weigh- 
ing lysimeter.  Grain  sorghum  (Sorghum  bicolor 
(L.)  Moench)  mean  potential  canopy  and  aerody- 
namic resistances  were  estimated  from  the  linear 
relationship  between   sorghum  canopy   minus  air 


temperature  and  air  vapor  pressure  deficit.  Addi- 
tionally, wind  speed-dependent  aerodynamic  resist- 
ance estimates  were  used.  High-frequency  short- 
term  (10  minute)  estimates  of  crop  evapotranspira- 
tion were  made  under  clear  and  partly  cloudy  sky 
conditions.  The  agreement  between  calculated  ET 
and  measured  ET  from  the  lysimeter  was  optimum 
when  mean  potential  canopy  and  wind  speed  de- 
pendent aerodynamic  resistance  estimates  were  uti- 
lized (r  =  0.95,  RMSE  =  0.06  mm/hour,  MB  =  - 
0.042  mm/hour)  during  clear  sky  conditions.  On  a 
day  with  partly  cloudy  sky  conditions,  the  rela- 
tionship was  slightly  less  correlated  (r  =  .81, 
RMSE  =  0.12  mm/hour,  MB  =  -0.036  mm/hour) 
but  the  method's  ability  to  track  rapidly  changing 
ET  rates  was  notable.  Short-term  or  high-frequen- 
cy estimates  of  ET  could  be  useful  for  crop-level 
physiological  studies  of  response  to  water  stress, 
and  irrigation  water  management  research.  (Au- 
thor's abstract) 
W90-08920 


EVAPOTRANSPIRATION  FROM  AN  OAK 
FOREST  INFESTED  BY  MISTLETOE. 

Universitaet  fuer  Bodenkultur,  Vienna  (Austria). 

Inst,  fuer  Meteorologie,  Klimatologie  und  Grund- 

lagen  der  Physik. 

C.  Bernhofer. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  48,  No.  3/4,  p  205-223,  November  1989.  6  fig, 

1  tab,  24  ref. 

Descriptors:  *Evapotranspiration,  'Forest  ecosys- 
tems, 'Forest  hydrology,  'Instrumentation,  'Mis- 
tletoe, 'Oak,  'Water  stress,  Bowen  ratio,  Canopy 
resistance,  Diurnal  variation,  Energy  transfer,  Sea- 
sonal variation,  Stomatal  transpiration. 

Energy  flux  partitioning  of  a  mature  oak  forest 
(predominantly  Quercus  petraea)  infested  by  mis- 
tletoe (Loranthus  europaeus)  was  investigated  in 
August  1987  with  a  precise  Bowen  ratio  energy 
balance  (BREB)  system.  The  microcomputer-con- 
trolled BREB  system,  which  automatically  inter- 
changes two  precision  psycrometers  at  6-minutye 
intervals,  was  mounted  on  a  tower  at  21  m,  just 
above  the  canopy.  Radiative  fluxes  were  measured 
by  two  net  radiometers  and  a  star  pyranometer  at 
the  top  of  the  tower.  Two  soil  heat  flux  sensors 
were  displayed  1  cm  beneath  the  surface.  Data 
were  checked  for  consistency  and  integrated  into 
half-hourly  means  for  8  days  with  conditions  rang- 
ing from  clear  and  warm  to  cool  and  moist.  Evapo- 
transpiration totals  ranged  from  2  mm/day  on 
overcast  days  up  to  4.6  mm/day  on  clear  days.  The 
daily  course  of  latent  heat  flux  showed  a  midday 
depression  on  days  with  large  vapor  pressure  defi- 
cits, but  followed  net  radiation  quite  closely  on 
days  with  smaller  vapor  pressure  deficits.  Evapo- 
transpiration was  examined  throughout  the  day 
with  respect  to  the  bulk  stomatal  resistance  of  the 
canopy,  computed  from  the  Penman-Monteith 
model  for  latent  heat  flux.  The  analysis  of  canopy 
resistance  shows  more  clearly  than  the  Bowen 
ratio  the  consistency  of  the  anomalous  reduction  in 
evapotranspiration  in  early  afternoon  on  days  with 
larger  vapor  pressure  deficits.  In  contrast,  canopy 
resistance  remained  rather  uniform  throughout 
cooler  days  with  lower  vapor  pressure  deficits. 
The  midday  increase  in  canopy  resistance  and  re- 
duction in  latent  heat  flux  on  the  warmer  days  is 
attributed  to  stomatal  closure  of  the  oak  leaves, 
associated  with  late  summer  water  stress  exacer- 
bated by  the  heavy  mistletoe  infestation.  (Brunone- 
PTT) 
W90-08921 


EVALUATING  WATER  FLUXES  OF  FIELD- 
GROWN  ALFALFA  FROM  DIURNAL  OBSER- 
VATIONS OF  NATURAL  ISOTOPE  CONCEN- 
TRATIONS, ENERGY  BUDGET  AND  ECO- 
PHYSIOLOGICAL  PARAMETERS. 
Paris-6  Univ.  (France).  Lab.  de  Biogeochmie  des 
Isotopes  Stables. 

T.  Bariac,  S.  Rambal,  C.  Jusserand,  and  A.  Berger. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  48,  No.  3/4,  p  263-283,  November  1989.  8  fig, 
3  tab,  53  ref. 

Descriptors:  'Crop  production,  'Evapotranspira- 
tion, 'Isotopic  tracers,  'Plant  physiology,  'Plant 


water  potential,  'Soil  water,  'Stomatal  transpira- 
tion, Deuterium,  Diurnal  variation,  Mediterranean 
Region,  Oxygen  isotopes,  Physical  models. 

The  isotopic  composition  of  water  in  soil,  plant, 
and  atmospheric  vapor  was  used  to  investigate  the 
flow  processes  in  an  alfalfa  canopy  during  a  typical 
summer  day  under  Mediterranean  climate.  In  addi- 
tion to  the  stable  isotopes  of  water,  energy  budget, 
leaf  water  potential  and  stomatal  conductance 
were  used  in  an  integrated  approach  to  a  better 
understanding  of  the  mechanisms  of  water  transfer. 
The  daily  enrichment  cycle  of  oxygen- 18  and  deu- 
terium in  the  leaves  can  be  described  by  a  physical 
model  assuming  that  one  of  the  important  factors 
influencing  the  daily  variation  of  oxygen- 18  and 
deuterium  content  is  the  daily  humidity  cycle.  The 
isotopic  composition  of  the  input  water  can  either 
be  determined  by  the  collar  water  or  by  the  water 
of  the  soil  layers  supplying  water  to  the  active 
roots.  There  is  no  fractionation  during  water 
uptake  by  the  roots.  Total  resistance  to  water  flow 
in  alfalfa  calculated  using  an  Ohm's  law  analog 
was  similar  to  other  reported  values.  However, 
alfalfa  contains  internal  stores  of  water.  Differ- 
ences between  transpiration  and  root  water  uptake 
can  be  interpreted  as  indicating  that  these  internal 
stores  contribute  substantially  to  transpiration 
during  the  day.  Upshifts  and  downshifts  in  the 
isotopic  composition  of  leaves  are  due  to  contribu- 
tions from  these  internal  stores  and  can  probably 
result  from  a  modification  of  the  values  of  the 
kinetic  fractionation  factor  in  relation  to  the 
changes  in  the  aerodynamic  regime  and  the  stoma- 
tal opening.  (Author's  abstract) 
W90-08922 


INFLUENCE  OF  WATER  DEFICIT  ON  TRAN- 
SPIRATION AND  RADIATION  USE  EFFI- 
CIENCY OF  CHICKPEA  (CICER  ARIETINUM 

L). 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
For  primary  bibliographic  entry  see  Field  21. 
W90-08923 


EVAPORATION  FROM  IRRIGATED  WHEAT 
ESTIMATED  USING  RADIATIVE  SURFACE 
TEMPERATURE:  AN  OPERATIONAL  AP- 
PROACH. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-08924 


APPLICATION  OF  AN  ENERGY  COMBINA- 
TION MODEL  FOR  EVAPORATION  FROM 
SPARSE  CANOPIES. 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Ge- 
ography. 

P.  M.  Lafleur,  and  W.  R.  Rouse. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  49,  No.  2,  p  135-153,  January  1990.  7  fig,  1 
tab,  15  ref,  append. 

Descriptors:  'Canopy,  'Energy  combination 
model,  'Evaporation,  'Evapotranspiration,  'Math- 
ematical models,  'Model  studies,  'Plant  water  po- 
tential, Diurnal  variation,  Leaf  area  index,  Net 
radiation,  Penman-Monteith  model,  Shuttleworth- 
Wallace  model.  Subarctic  zone,  Wetlands. 

A  previously  developed  evaporation  energy  com- 
bination model  (the  Shuttleworth  and  Wallace 
(SW)  model)  was  tested  with  data  collected  in  a 
subarctic  wetland.  The  modelled  evaporation  was 
compared  with  evaporation  calculated  from  the 
Bowen  ratio  energy  balance  technique  over  a 
range  of  leaf  area  indices  (LAI)  from  non-vegetat- 
ed to  fully  vegetated  conditions.  The 
Shuttleworth-Wallace  model  was  in  excellent 
agreement  with  the  measured  evaporation  for 
hourly  and  daytime  totals  for  all  values  of  LAI. 
This  gives  a  particular  advantage  to  the  SW  model 
compared  to  the  Penman-Monteith  combination 
equation.  A  comparison  of  measured  and  modelled 
total  evaporation  for  all  days  yielded  a  root  mean 
square  error  and  mean  bias  error  of  0.98  and  -0.13 
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Field  2— WATER  CYCLE 


Group  2D — Evaporation  and  Transpiration 


MJ/sq  m/day,  respectively.  The  model  also  shows 
good  agreement  with  the  measured  evaporation  on 
an  hourly  basis.  Although  these  results  encourag- 
ing, the  test  was  not  truly  independent.  The  need 
for  additional  investigation  and  testing  of  certain 
model  parameters  is  recognized.  In  the  study,  it 
was  assumed  that  eddy  diffusivity  within  the 
canopy  decreased  exponentially  and  was  con- 
trolled by  a  decay  constant  which  varied  with 
LAI.  However,  there  is  little  information  available 
to  validate  this  treatment.  Net  radiation  at  the  soil 
surface  was  computed  from  net  radiation  over  the 
canopy  and  an  exponential  function  of  LAI,  which 
was  held  constant  over  the  course  of  the  growing 
season.  (Author's  abstract) 
W90-08926 


COMPARISON  OF  BOWEN  RATIO  AND  AER- 
ODYNAMIC ESTIMATES  OF  EVAPOTRAN- 
SPIRATION. 

Laboratoire  de  Bioclimatologie,  Peronne  (France). 
P.  Pieri,  and  M.  Fuchs. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  49,  No.  3,  p  243-256,  February  1990.  11  fig,  1 
tab,  16  ref. 

Descriptors:  'Aerodynamic  estimates,  'Agricul- 
ture, *Bowen  ratio,  'Energy  transfer,  'Evapotran- 
spiration,  'Irrigation  requirements,  Canopy,  Diur- 
nal variation,  Heat  flux,  Meteorology,  Tempera- 
ture, Wind  speed. 

The  theoretical  validity,  instrumentation,  and  per- 
formance of  three  meteorological  determinations 
of  evapotranspiration  were  compared:  (1)  Bowen 
ratio  method;  (2)  aerodynamic  method  using  full 
profile;  and  (3)  aerodynamic  method  simplified. 
The  energy  balance  of  an  irrigated  cotton  field  was 
determined  using  the  Bowen  ratio  to  partition  be- 
tween sensible  and  latent  heat  flux  density.  These 
data  verified  estimates  of  the  sensible  heat  flux 
density  derived  from  either  profiles  of  wind  and 
temperature  at  six  levels,  or  from  a  simplified  aero- 
dynamic method  using  wind  and  temperature  dif- 
ferences between  two  levels  only.  The  full  profile 
provided  good  estimates  of  the  sensible  heat  flux 
density,  but  the  diurnal  course  lagged  by  approxi- 
mately one  hour  behind  the  values  obtained  from 
the  Bowen  ratio.  The  aerodynamic  properties  of 
the  crop  did  not  appear  to  be  affected  by  the  row 
structure  of  the  canopy.  Results  of  the  simplified 
method  varied  with  the  selection  of  levels  between 
which  the  differences  were  measured.  Flux  densi- 
ties determined  across  some  of  the  layers  consist- 
ently matched  those  obtained  by  the  Bowen  ratio. 
The  accuracy  of  the  three  methods  is  suitable  for 
estimating  the  amount  of  irrigation  water  based  on 
a  determination  of  evapotranspiration.  (Brunone- 
PTT) 
W90-08928 


EVALUATING  PLANT  WATER  STRESS  WITH 
CANOPY  TEMPERATURE  DIFFERENCES. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Idaho  Falls,  ID.  Environmental  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-08929 


MODELING  WATER  TABLE  CONTRIBUTION 
TO  CROP  EVAPOTRANSPIRATION. 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science  and 

Biometeorology. 

J.  S.  Torres,  and  R.  J.  Hanks. 

Irrigation  Science  IRSCD2,  Vol.  10,  No.  4,  p  265- 

279,  1989.  6  fig,  3  tab,  15  ref. 

Descriptors:  'Evapotranspiration,  'Hydrologic 
models,  'Model  studies,  'Saturated  flow,  'Water 
table,  Aeration  zone,  Colombia,  Irrigation,  Lysi- 
meters,  Mathematical  models,  Prediction,  Simula- 
tion, Sugarcane. 

A  model  was  developed  to  account  for  the  time- 
dependent  contribution  of  the  water  table  to  crop 
evapotranspiration  (ET).  The  same  numerical  ap- 
proximation used  to  solve  the  water  flow  in  the 
unsaturated  zone  was  modified  for  saturated  condi- 
tions. For  unsaturated  flow,  the  hydraulic  conduc- 
tivity changes  with  water  content  and  the  specific 


water  capacity  has  finite  values.  For  saturated 
flow,  hydraulic  conductivity  is  constant,  and  the 
specific  water  capacity  is  zero.  The  proposed  ap- 
proach considers  saturated  flow  as  a  special  case  of 
unsaturated  flow,  with  a  constant  saturated  water 
content  and  very  small,  but  not  zero,  specific  water 
capacities.  Flow  can  be  simulated  either  in  unsatu- 
rated or  saturated  zones.  The  contribution  of 
upward  flow  to  crop  ET  was  evaluated  during 
lysimeter  experiments  in  the  greenhouse.  Spring 
wheat  was  planted  on  a  silty  clay  loam  and  a  fine 
sandy  loam  with  either  no  water  table  or  constant 
water  table  depths  at  50,  100,  or  150  cm.  Irrigation 
was  applied  whenever  soil  water  was  depleted 
below  about  50%  plant  available  water.  Model 
predictions  of  water  content  and  cumulative 
upward  flux  as  a  function  of  time,  for  the  different 
water  table  depths  and  soils,  agreed  closely  with 
measured  values.  The  contribution  of  the  water 
table  to  ET  was  90,  41,  and  7%  for  50,  100,  and 
150  cm  water  table  depths,  respectively,  for  the 
silty  clay  loam  and  92,  31,  and  9%  for  the  fine 
sandy  loam,  respectively.  Corresponding  comput- 
ed values  were  99,  29,  and  11%.  The  model  also 
was  used  to  simulate  field  irrigation  management 
options  under  several  bottom  boundary  conditions 
where  the  water  table  contributions  were  signifi- 
cant to  crop  water  use.  Results  from  a  1-yr  simula- 
tion were  consistent  with  data  for  sugarcane 
grown  under  similar  conditions  in  the  Cauca 
Valley  of  Colombia.  (Author's  abstract) 
W90-09018 


SENSITIVITY  OF  PENMAN  ESTIMATES  OF 
EVAPORATION  TO  ERRORS  IN  INPUT 
DATA. 

Institute  of  Hydrology,  Wallingford  (England). 

B.  S.  Piper. 

Agricultural  Water  Management  AWMADF,  Vol. 

15,  No.  3,  p  279-300,  May  1989.  8  fig,  5  tab,  14  ref, 

append. 

Descriptors:  'Agriculture,  'Evaporation  rate, 
'Evapotranspiration,  'Mathematical  models, 
'Penman  equation,  'Water  requirements,  Crop 
production,  Data  interpretation,  Error  analysis,  Es- 
timating equations,  Irrigation  requirements, 
Penman  estimates,  Seasonal  variation,  Sensitivity 
analysis,  Temperature  effects,  Uncertainty. 

A  reliable  estimate  of  crop  water  requirements  is 
one  of  the  key  design  criteria  required  for  the 
planning  and  operation  of  irrigation  schemes.  This 
in  turn  requires  accurate  estimation  of  evaporation 
for  which  the  Penman  form  of  the  combination 
equation  is  widely  used.  The  sensitivity  of  evapora- 
tion estimates  to  errors  in  input  data,  and  to  uncer- 
tainties in  the  values  of  the  parameters  used  in  the 
equation  was  examined.  Results  from  a  wide  range 
of  stations  over  the  globe  show  that  estimates  are 
most  sensitive  to  temperature,  and  that  this  sensi- 
tivity can  have  a  marked  seasonal  fluctuation.  The 
effects  of  uncertainty  in  the  equation's  parameter 
values  are  small  and  comparable  to  the  sensitivities 
of  the  other  input  variables;  wet  bulb  depression, 
wind  speed,  and  sunshine  hours.  (Author's  ab- 
stract) 
W90-09367 

2E.  Streamflow  and  Runoff 


COMPARISON  OF  BIOTIC  INDEX  VALUES 
FOR  INVERTEBRATE  COLLECTIONS  FROM 
NATURAL  AND  ARTIFICIAL  SUBSTRATES. 

South   Dakota   State  Univ.,   Brookings.   Dept.   of 

Wildlife  and  Fisheries. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-08697 


POPULATION  DYNAMICS  AND  FEEDING  OF 
MAYFLY  LARVAE  IN  SOME  ACID  AND  AL- 
KALINE NEW  ZEALAND  STREAMS. 

Canterbury   Univ.,  Christchurch   (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08698 


EXPERIMENTAL  EVIDENCE  QUANTIFYING 
THE  ROLE  OF  BENTHIC  INVERTEBRATES 


IN  ORGANIC  MATTER  DYNAMICS  OF  HEAD- 
WATER STREAMS. 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08702 


ENZYMIC  AND  CHEMICAL  ANALYSIS  OF 
PARTICULATE  ORGANIC  MATTER  FROM  A 
BOREAL  RIVER. 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08703 


PRODUCTION  OF  JUVENILE  ATLANTIC 
SALMON,  SALMO  SALAR  L.,  AND  BROWN 
TROUT,  SALMO  TRUTTA  L.,  WITHIN  DIF- 
FERENT SECTIONS  OF  A  SMALL  ENRICHED 
NORWEGIAN  RIVER. 

Rogaland  Distriktshoegskole,  Stavanger 

(Norway). 

For  primary  bibliographic  entry  see  Field  2H. 
W90-08709 


SUCCESSIONAL  DYNAMICS  OF  THE  PHYTO- 
PLANKTON  IN  THE  LOWER  PART  OF  THE 
RIVER  EBRO. 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologta. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08712 


NUTRIENT  CONCENTRATION-FLOW  RELA- 
TIONSHIPS AND  LOADS  IN  THE  SOUTH 
PINE  RIVER,  SOUTH-EASTERN  QUEENS- 
LAND. I.  PHOSPHORUS  LOADS. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08727 


BEHAVIOUR  AND  FLUXES  OF  COPPER  AND 
LEAD  IN  THE  NILE  RIVER  ESTUARY. 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08735 


DOWN  BY  THE  RIVER:  THE  IMPACT  OF 
FEDERAL  WATER  PROJECTS  AND  POLICIES 
ON  BIOLOGICAL  DIVERSITY. 

For  primary  bibliographic  entry  see  Field  6G. 
W90-08746 


PROCEEDINGS  OF  THE  SYMPOSIUM  ON 
HEADWATERS  HYDROLOGY. 

American  Water  Resources  Association,  Bethesda, 
Maryland.  1989.  708p.  Edited  by  William  W. 
Woessner  and  Donald  F.  Potts. 

Descriptors:  'Ecosystems,  'Headwaters,  'Head- 
waters hydrology,  'Hydrology,  'River  mechanics, 
Conferences,  Economic  aspects,  Instream  flow, 
Public  policy,  River  sediments,  Sediment  yield, 
Stream  channels,  Symposium,  Water  quality,  Wa- 
tershed management. 

This  symposium,  convened  in  the  headwaters  of 
the  Columbia  River,  is  intended  to  be  a  forum  for 
researchers  to  report  on  recent  research  and  policy 
issues  surrounding  headwaters  hydrology.  Head- 
waters are  a  dynamic,  hydrologic  system  where 
the  physical  and  chemical  reactions  of  the  waters 
react  with  the  biological  systems  of  the  earth.  Over 
two-thirds  of  the  papers  submitted  to  the  symposi- 
um address  the  workings  of  headwaters.  Headwa- 
ters not  only  give  birth  to  rivers,  they  also  hold 
vast  timber,  mineral,  wildlife,  fish  and  recreation 
resources.  However,  this  richness  in  resources 
often  results  in  management  conflicts  which  are 
resolved  with  varying  degrees  of  success.  Approxi- 
mately one-third  of  the  papers  submitted  for  pres- 
entation address  these  issues.  Over  70  papers,  by 
authors  from  Guam,  Canada,  and  over  20  states, 
describe  the  aspects  of  headwater  hydrology  in 
this  proceedings.  Section  headings  include:  sedi- 
ment yield  evaluation;  water  policy  and  econom- 
ics; riparian  systems/management;  instream  flow; 
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stream  channels;  mining  and  sediment;  cumulative 
watershed  effects;  water  quality;  and  water  yield 
and  modeling.  (See  W90-08823  thru  W90-08892) 
(Lantz-PTT) 
W90-08822 


FOUR-LEVEL  HIERARCHY  FOR  ORGANIZ- 
ING WILDLAND  STREAM  RESOURCE  IN- 
FORMATION. 

Forest  Service,  Milwaukee,  WI. 
H.  Parrott,  D.  A.  Marion,  and  R.  D.  Perkinson. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  41-54,  4  fig,  1 
tab,  39  ref. 

Descriptors:  'Classification,  *Data  interpretation, 
•Headwaters  hydrology,  'Stream  classification, 
•Streams,  Flow  pattern,  Flow  profiles,  Flow  ve- 
locity, Morphology,  Riparian  waters,  Stream  mor- 
phology, Streamflow. 

An  analysis  of  current  USDA  Forest  Service 
methods  of  collecting  and  using  wildland  stream 
resource  data  indicates  that  required  information 
can  be  organized  into  a  four-level  hierarchy.  Infor- 
mation at  each  level  is  tiered  with  information  at 
the  preceding  level.  Level  1  is  the  ASSOCIA- 
TION, which  is  differentiated  by  stream  size  and 
fiow  regime.  Level  2,  STREAM  TYPE,  is  differ- 
entiated by  valley  bottom  materials  and  morpholo- 
gy, riparian  ecosystem  vegetation  and  channel  gra- 
dient. Level  3  is  the  REACH,  which  is  defined  by 
hydraulic  patterns,  changes  in  flow  volume,  and 
substrate  and  bank  composition.  Level  4  is  the 
HYDRAULIC  UNIT,  which  is  differentiated  by 
water  surface  slope,  low-flow  constrictions,  flow 
pattern,  velocity  and  depth  relative  to  reach  aver- 
age and  water  turbulence.  Differentia  for  each 
level  are  measurable  stream  characteristics  on 
which  stream  capability  is  dependent.  The  pro- 
posed hierarchy  can  reduce  data  costs,  permit 
more  accurate  and  precise  resource  evaluations, 
and  allow  local  flexibility  in  information  manage- 
ment. (See  also  W90-08822)  (Author's  abstract) 
W90-08827 


HYDROLOGY      OF      FOUR      HEADWATER 
BASINS  IN  THE  SIERRA  NEVADA. 

California    Univ.,     Santa     Barbara.     Center    for 
Remote  Sensing  and  Environmental  Optics. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-08838 


RECENT  TRENDS  IN  GLACIERS  AND  GLA- 
CIER RUNOFF,  WIND  RIVER  RANGE,  WYO- 
MING. 

Wyoming   Univ.,   Laramie.   Dept.   of  Geography 

and  Recreation. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-08840 


EFFECT  OF  A  LOG-JAM  BURST  ON  BED- 
LOAD  TRANSPORT  AND  CHANNEL  CHAR- 
ACTERISTICS IN  A  HEADWATERS  STREAM. 

Montana  Dept.  of  State  Lands,  Helena. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-08844 


SUSPENDED  SEDIMENT  AND  TURBIDITY 
FROM  NORTHERN  YELLOWSTONE  PARK, 
WYOMING,  1985-1987. 

Yellowstone  National  Park,  WY.   Research  Div. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-08845 


LETTING   THE    RIVERS    RUN:    TOWARD    A 
MODEL  INSTREAM  FLOW  PROGRAM. 

Montana  Dept.  of  Natural  Resources  and  Conser- 
vation, Helena. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-08855 


HYDROLOGIC  ANALYSIS  OF  THE  GULKANA 
NATIONAL  WILD  RIVER,  ALASKA. 

Bureau   of   Land    Management,    Lakewood,    CO. 


Minerals  and  Environmental  Protection  Staff. 
D.  A.  Ellerbroek,  W.  A.  Jackson,  and  B.  P.  Van 
Haveren. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  331-340,  2  fig,  7 
tab,  8  ref. 

Descriptors:  'Forest  hydrology,  *Gulkana  River, 
'Headwaters  hydrology,  'Instream  flow,  'Stream- 
flow  forecasting,  'Water  rights,  Flood  peak,  Flow 
discharge,  Flow  profiles,  Hydraulic  geometry,  Hy- 
drologic  properties,  Hydrologic  regime,  Mathe- 
matical equations,  Mathematical  studies,  Rainfall- 
runoff  relationships,  Runoff. 

A  hydrologic  analysis  was  developed  for  the  Gul- 
kana  River  in  south-central  Alaska,  as  part  of  an 
instream  flow  water  rights  assessment  prepared  by 
the  Bureau  of  Land  Management.  The  hydrologic 
analysis  was  designed  to  quantify  the  natural  flow 
regime  within  the  Wild  River  corridor  and  devel- 
op relationships  between  discharge  and  flow  at- 
tributes (width,  depth,  velocity,  wetted  perimeter, 
and  cross-section  area).  The  natural  flow  regime 
was  quantified  so  that  instream  flow  needs  could 
be  expressed  as  a  percentage  of  normally  occurring 
discharges.  Hydraulic  geometry  relationships  were 
developed  to  assist  in  evaluating  the  effects  of 
alternative  discharge  rates  on  resource  values. 
Since  only  eight  years  of  flow  records  existed  for 
the  Gulkana  River,  regional  analysis  techniques, 
including  synthetic  discharge  records  developed 
through  streamgage  correlation  and  regional  dis- 
charge formulae,  were  used  to  enhance  the  analy- 
sis. Discharge  summaries  were  transposed  to  key 
resource  use  areas  on  the  river  using  regional  area- 
discharge  relationships.  Hydraulic  geometry  rela- 
tions were  developed  at  33  field  sites  using  Man- 
ning Equation  methods.  The  Gulkana  River  is 
characterized  by  snowmelt-dominated  runoff  peaks 
in  late  May  and  rapid,  though  highly  tempered, 
response  to  summer  rainfall.  The  100-year  return 
period  flood  is  only  about  three  times  the  magni- 
tude of  the  mean  annual  discharge  peak.  Runoff 
characteristics  combine  with  the  physiographic 
setting  to  create  the  Gulkana  River's  unique  fluvial 
character.  (See  also  W90-08822)  (Author's  ab- 
stract) 
W90-08856 


COARSE  WOODY  DEBRIS  AND  CHANNEL 
MORPHOLOGY  OF  LOW-GRADIENT 

STREAMS  IN  SOUTHEAST  ALASKA,  U.S.A. 
Oregon   State   Univ.,   Corvallis.   Dept.   of  Forest 
Engineering. 

E.  G.  Robison,  and  R.  L.  Beschta. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  371-380,  5  fig,  2 
tab,  12  ref. 

Descriptors:  'Channel  morphology,  'Detritus, 
'Headwaters  hydrology,  Alaska,  Correlation  anal- 
ysis, Stream  profiles. 

Characteristics  of  coarse  woody  debris  (CWD) 
and  channel  morphology  were  measured  in  five 
undisturbed  low-gradient  streams  ranging  in  size 
from  first-order  to  fourth-order.  The  average 
CWD  length,  diameter  and  volume  per  piece  gen- 
erally increased  with  stream  size.  CWD  volumes, 
spacing,  and  position  relative  to  the  channel  varied 
with  stream  size.  Approximately  80%  of  the  total 
CWD  volume  associated  with  the  two  smallest 
streams  was  positioned  above  or  to  the  side  of  the 
stream,  whereas  only  40%  of  the  total  volume  was 
similarly  positioned  in  the  largest  stream.  Autocor- 
reletion  analysis  of  stream  depth  and  width  data 
measured  at  equally  spaced  intervals  along  the 
channel  indicated  no  significant  periodicity  in 
channel  dimensions.  Instream  CWD  volumes  were 
correlated  with  variations  in  bankfull  width  but  not 
with  low-flow  thalweg  depth.  CWD  loadings  and 
channel  processes  in  undisturbed  streams  of  differ- 
ent sizes  provide  an  important  perspective  from 
which  to  evaluate  the  role  of  land  use  and  stream 
management  practices.  (See  also  W90-08822)  (Au- 
thor's abstract) 
W90-08860 


Streamflow  and  Runoff — Group  2E 

SPATIAL  AND  SEASONAL  PATTERNS  OF 
STREAMBED  WATER  TEMPERATURES  IN 
AN  ALASKAN  SUBARCTIC  STREAM. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Arctic  Biology. 
J.  G.  Irons,  S.  R.  Ray,  L.  K.  Miller,  and  M.  W. 
Oswood. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  381-390,  5  fig,  1 
tab,  46  ref.  NSF  Grant  BSR-85 18681. 

Descriptors:  'Alaska,  'Headwaters  hydrology, 
'Seasonal  variation,  'Spatial  distribution, 
'Streambeds,  'Subarctic  zone,  'Water  tempera- 
ture, Monument  Creek,  Stream  sediments,  Surface- 
groundwater  relations,  Temperature. 

Streambed  temperature  profiles  were  determined 
for  two  years  (October  1986  to  October  1988)  in 
Monument  Creek,  a  second  order  subarctic  stream. 
Hourly  temperature  recordings  were  made  at  two 
vertical  profiles  (near-bank  and  mid-channel).  Air 
temperatures  ranged  from  -41.6  C  to  +22.5  C, 
(mean  =  3.8  C).  Streambed  surface  temperatures 
(as  measured  in  mid-channel)  ranged  between  -0.1 
and  13.0  C  (year  one),  and  -12.8  to  12.7  C  (year 
two).  In  the  first  winter,  the  near-bank  streambed 
repeatedly  froze  and  thawed  during  the  winter, 
while  the  mid-channel  streambed  never  froze.  In 
spite  of  very  cold  air  temperatures,  the  coldest 
temperature  reached  in  frozen  stream  sediments 
was  -2.5  C.  However,  in  the  second  winter,  both 
profiles  remained  frozen  (minimum  -12.8  C)  for 
most  of  the  winter,  although  stream  flow  was  still 
present.  Spatial  and  temporal  patterns  in  water 
temperature  were  complex  and  indicated  that 
streambed  water  was  derived  from  both  stream- 
water  and  groundwater.  Amount  of  rain  (especial- 
ly in  late  fall)  was  correlated  with  the  hydrology 
and  temperature  dynamics  of  the  streambed.  In 
years  with  late  autumn  rains,  stream  sediments  may 
remain  unfrozen  through  the  winter  as  groundwat- 
er slowly  discharges  to  the  stream;  in  drier  years, 
sediments  may  freeze  deeply,  with  profound  ef- 
fects on  the  availability  of  unfrozen  'refugia'  for 
overwintering  stream  invertebrates  and  immature 
fishes.  (See  also  W90-08822)  (Author's  abstract) 
W90-08861 


VALIDATION  AND  SENSITIVITY  ANALYSIS 
OF  THE  STREAM  NETWORK  TEMPERA- 
TURE MODEL  ON  SMALL  WATERSHEDS  IN 
NORTHEAST  OREGON. 

EA  Engineering,  Science,  and  Technology,  Inc., 
Lafayette,  CA. 

B.  L.  Mattax,  and  T.  M.  Quigley. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  391-400,  1  fig,  3 
tab,  13  ref. 

Descriptors:  'Headwaters  hydrology,  'Model 
studies,  'Stream  Network  Temperature  model, 
•Water  temperature,  Air  temperature,  Calibra- 
tions, Data  interpretation,  Oregon,  Sensitivity  anal- 
ysis, Simulation  analysis. 

The  Stream  Network  TEMPerature  model 
(SNTEMP)  developed  by  the  Soil  Conservation 
Service  and  the  Fish  and  Wildlife  Service  was 
validated  on  13  small  mountain  watersheds  in 
Northeast  Oregon.  Watershed-specific  and  region- 
al analyses  were  carried  out  for  summer  and  fall 
weekly  time  periods.  Calibration  techniques  were 
compared  to  determine  the  applicability  and  bene- 
fits of  each.  Data  for  seven  watersheds  randomly 
selected  for  watershed-specific  analysis  were  divid- 
ed into  calibration  and  validation  data  subsets. 
Calibration  was  conducted  by  varying  air  tempera- 
ture calibration  factors  to  minimize  two  objective 
functions  for  the  calibration  subsets.  Application  of 
these  calibration  factors  to  validation  data  subsets 
within  the  same  watershed  resulted  in  mean  errors 
ranging  from  -0.87  to  0.16  C.  Average  error  was  - 
0.21  C.  Regional  calibration  factors  were  devel- 
oped and  applied  to  the  six  remaining  watersheds. 
These  watersheds  displayed  a  mean  error  ranging 
from  -0.84  to  0.37  C.  Their  average  error  was  -0.32 

C.  Sensitivity  analysis  indicated  that  temperature 
simulations  were  highly  sensitive  to  air  tempera- 
ture values.  Accurate  air  temperature  data  for  the 
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site  under  investigation  would  contribute  greatly 
to   the   accuracy   of  SNTEMP.    (See   also   W90- 
08822)  (Author's  abstract) 
W90-08862 


FACTORS  INFLUENCING  POOL  MORPHOL- 
OGY IN  OREGON  COASTAL  STREAMS. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest 
Engineering. 

W.  R.  Stack,  and  R.  L.  Beschta. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  401-411,  6  fig,  1 
tab,  19  ref. 

Descriptors:  *Channel  morphology,  "Coastal 
streams,  *Forest  watersheds,  "Headwaters  hydrol- 
ogy, "Oregon,  Land  management,  Logging, 
Stream  gradient,  Stream  restoration. 

Pool  morphology  and  related  stream  characteris- 
tics were  surveyed  along  14  stream  sections  in  the 
central  Oregon  Coast  Range;  six  of  the  upstream 
watersheds  were  undisturbed  and  the  remaining 
eight  had  a  low  degree  of  timber  harvesting  (i.e., 
<20%  of  the  area).  Watershed  areas  and  channel 
gradients  ranged  from  1.3  to  17.3  sq  km  and  from 
0.5  to  5.6%,  respectively.  Residual  pool  volumes 
and  the  number  of  residual  pools  were  significantly 
(p<0.10)  correlated  to  drainage  area.  Stream  sec- 
tions with  beaver  dams  typically  had  relatively 
large  pools.  Processes  associated  with  pool  forma- 
tion (e.g.,  plunge,  deflection)  were  significantly 
correlated  with  the  channel  gradient;  the  direction 
of  these  correlations  varied  with  the  type  of  proc- 
ess. Certain  elements  associated  with  pool  forma- 
tion (i.e.,  woody  debris  and  boulders)  were  signifi- 
cantly correlated  with  an  index  of  total  stream 
power;  the  percentage  of  wood-formed  pools  de- 
creased as  total  stream  power  increased,  whereas 
boulder-formed  pools  increased.  These  relation- 
ships may  assist  fisheries  biologists  and  land  man- 
agers in  designing  and  evaluating  stream  rehabilita- 
tion projects  and  in  assessing  the  effects  of  riparian 
management  practices  on  pool  morphology.  (See 
also  W90-08822)  (Author's  abstract) 
W90-08863 


CUMULATIVE  HYDROLOGIC  EFFECTS  ON 
STORMFLOWS  OF  SUCCESSIVE  CLEARCUTS 
ON  A  SMALL  HEADWATER  BASIN. 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-08870 


EFFECT  OF  A  MAJOR  WILDFIRE  ON  WATER 
QUALITY  IN  SOUTHEASTERN  BRITISH  CO- 
LUMBIA. 

British  Columbia  Ministry  of  Forests,  Nelson. 
Forest  Science  Section. 
D.  R.  Gluns,  and  D.  A.  A.  Toews. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  487-499,  6  fig,  4 
tab,  28  ref. 

Descriptors:  "British  Columbia,  "Forest  fires, 
"Forest  watersheds,  "Headwaters  hydrology, 
•Stream  pollution,  "Water  quality,  Nitrates,  Tur- 
bidity, Water  supply. 

Following  the  occurrence  of  a  major  wildfire  in 
the  headwaters  of  a  watershed  used  as  a  domestic 
water  supply,  water  quality  was  evaluated  for 
three  years.  Water  sampling  stations  established  on 
two  burned  and  one  unburned  tributaries  measured 
differences  between  upstream  and  downstream 
concentrations  of  various  water  quality  param- 
eters, to  assess  the  fire  effects.  Most  notable  was  an 
increase  in  nitrate-nitrogen.  Other  parameters  such 
as  conductivity,  total  alkalinity,  total  hardness,  cal- 
cium, magnesium,  total  nitrogen,  total  phosphorus 
and  pH  differed  significantly  between  the  burned 
and  the  unburned  tributaries.  The  maximum  differ- 
ence in  nitrate-nitrogen  occurred  immediately 
prior  to  second-year  peak  runoff,  demonstrating  a 
response  noted  in  several  other  studies  of  water 
quality  effected  by  wildfire.  Although  this  fire 
produced  detectable  changes  in  water  quality,  with 


the  exception  of  true  color  and   turbidity,  other 
parameters    did    not    exceed    Canadian    drinking 
water  standards.  (See  also  W90-08822)  (Author's 
abstract) 
W90-08871 


ROLE  OF  ATMOSPHERIC  DEPOSITION  IN 
STREAMFLOW  GENERATION  AND  EPISOD- 
IC WATER  QUALITY. 

Vermont  Univ.,  Burlington. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08875 


STRATIFIED  FLOOD  FREQUENCY  ANALY- 
SIS. 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Syracuse. 
P.  E.  Black. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  563-572,  1  fig,  1 
tab,  20  ref. 

Descriptors:  "Flood  frequency,  "Frequency  analy- 
sis, "Headwaters  hydrology,  "Hydrologic  proper- 
ties, "Runoff,  Drainage  area,  Snowmelt,  Storms, 
Watersheds. 

Three  pairs  of  watersheds  were  subjected  to  re- 
peated log-normal  flood  frequency  analyses  on 
their  partial  duration  series  for  coincident  periods 
of  record.  For  each  watershed,  log-normal  curves 
were  determined  for  the  three  hydrologic  seasons, 
presuming  seasonal  distribution  of  the  three  differ- 
ent types  of  runoff-causing  events.  Variation  about 
the  flood  frequency  curve  can  be  reduced,  but  not 
on  all  the  pairs  selected  and,  therefore,  not  on  all 
watersheds.  The  results  are  drainage  area-depend- 
ent, and  may  be  affected  by  other  characteristics  of 
the  hydrographic  region,  as  well.  (See  also  W90- 
08822)  (Author's  abstract) 
W90-08878 


HYDROLOGIC  PRODUCTION  ZONES  IN  A 
HEADWATER  WATERSHED. 

Northeastern  Forest  Experiment  Station,  Universi- 
ty Park,  PA. 

E.  S.  Corbett,  and  J.  A.  Lynch. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  573-578,  5  tab,  4 
ref. 

Descriptors:  "Antecedent  moisture,  "Headwaters, 
"Headwaters  hydrology,  "Hydrologic  properties, 
"Rainfall-runoff  relationships,  "Storm  runoff,  Ex- 
perimental basins,  Forest  watersheds,  Pennsylva- 
nia, Soil  water. 

To  investigate  the  hydrologic  behavior  and  re- 
sponse of  a  small  forested  watershed,  an  irrigation 
system  was  designed  to  apply  simulated  rainfall  to 
parts  or  all  of  a  19.59  acre  experimental  watershed 
in  central  Pennsylvania.  Storm  applications  of  0.96 
inch  were  made  at  both  dry  and  wet  antecedent 
soil  moisture  conditions.  Under  dry  antecedent  soil 
moisture  conditions  the  rising  limb  and  hydro- 
graph  peak  are  produced  by  stormflow  contribu- 
tions from  the  channel  and  base  slope  zones,  pri- 
marily in  the  front  30%  of  the  watershed.  The 
percent  of  rainfall  concerted  into  quickflow  ranged 
from  21.9%  for  the  channel-base  slope  application 
to  9.8%  for  the  total  watershed  application.  Under 
wet  antecedent  soil  moisture  conditions  the  per- 
cent of  rainfall  converted  into  quickflow  ranged 
from  55.9%  for  the  channel  application  to  82.6% 
for  the  channel-lower  slope  application.  (See  also 
W90-08822)  (Author's  abstract) 
W90-08879 


DEFINING  HYDROLOGIC  CHARACTERIS- 
TICS OF  HEADWATERS  FORESTED  WATER- 
SHEDS IN  THE  SOUTHERN  INTERIOR  OF 
BRITISH  COLUMBIA. 

British  Columbia  Ministry  of  Forests,  Kamloops. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-08880 


ESTIMATING  MEAN  MONTHLY  STREAM- 
FLOW  AT  UNGAGED  SITES  IN  WESTERN 
MONTANA. 

Geological  Survey,  Helena,  MT. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-08881 


HYDROLOGIC  SIMULATION  TECHNIQUES 
APPLIED  TO  WATER  MANAGEMENT  IN 
MONTANA. 

Montana  Dept.  of  Natural  Resources  and  Conser- 
vation, Helena. 

S.  R.  Holnbeck,  and  S.  K.  Sando. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  599-608,  9  fig,  13 
ref. 

Descriptors:  "Headwaters  hydrology,  "Hydrologic 
models,  "Model  studies,  "Montana,  "Simulation 
analysis,  "Water  resources  management,  Case  stud- 
ies, Computer  models,  Flint  Creek,  Milk  River, 
Rock  Creek. 

Water  resources  investigations  often  require  devel- 
opment of  a  computer  simulation  model  to  evalu- 
ate interactive  elements  of  the  study  basin.  In  Mon- 
tana, modeling  of  basins  with  complex  interactions 
of  water  supply  and  water  demand  is  often  compli- 
cated by  a  general  paucity  of  data.  Typically, 
however,  techniques  can  be  applied  that  allow 
reasonable  solutions  even  when  data  are  not  exten- 
sive. Three  case  studies  demonstrate  the  applica- 
tion of  modeling  to  complex  basins  in  Montana. 
The  basins  are  Flint  Creek,  Rock  Creek,  and  Milk 
River,  representing  headwaters  of  three  major 
river  basins  of  Montana-the  Clark  Fork,  Yellow- 
stone, and  Missouri.  Models  developed  in  these 
studies  were  designed  to  represent  hydrologic  re- 
gimes of  the  basins  and  include  such  parameters  as 
irrigation  diversions  and  return  flows,  reservoir 
operations,  instream  flows,  proposed  future  water 
allocations,  and  other  consumptive  and  noncon- 
sumptive  uses.  The  studies  illustrate  application  of 
simulation  techniques  under  conditions  varying 
with  respect  to  complexity  of  the  basins,  availabil- 
ity of  pertinent  data,  and  objectives  of  the  analysis. 
Model  verification  comparing  simulated  to  actual 
streamflows  is  presented.  (See  also  W90-08822) 
(Author's  abstract) 
W90-08882 


MODELING  RUNOFF  FROM  SAGEBRUSH 
RANGELANDS  ALONG  A  CLIMATIC  GRADI- 
ENT IN  SOUTHWEST  IDAHO. 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
B.  P.  Wilcox,  M.  S.  Seyfried,  K.  R.  Cooley,  and  C. 
L.  Hanson. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  609-618,  5  fig,  1 
tab,  16  ref. 

Descriptors:  "Climatic  zones,  "Headwaters  hydrol- 
ogy, "Hydrologic  models,  "Idaho,  "Model  studies, 
"Runoff  forecasting,  Annual  runoff,  Frost,  Rain- 
fall-runoff relationships,  Runoff  volume,  Rural 
areas,  Simulation  analysis,  Simulator  for  Water  Re- 
sources in  Rural  B,  Snowmelt. 

Precipitation-runoff  relationships  on  five  sagebrush 
watersheds  occurring  along  a  climatic  gradient  in 
southwestern  Idaho  were  established  using  8-25 
years  of  record.  Runoff  was  simulated  from  four  of 
the  five  watersheds  using  SWRRB  (Simulator  for 
Water  Resources  in  Rural  Basins).  Runoff  from  the 
two  higher  elevation  watersheds  is  snowmelt  gen- 
erated. With  decreasing  elevation  soil  frost  plays  a 
much  larger  role  in  runoff  generation.  Average 
annual  runoff  ranged  from  about  1  mm  to  over  500 
mm.  The  correlation  between  annual  precipitation 
and  annual  runoff  decreased  with  aridity  of  the 
watershed.  SWRRB  successfully  simulated  annual 
runoff  volume  from  the  highest  elevation  water- 
shed where  (1)  runoff  made  up  a  high  percentage 
(50%)  of  the  water  budget,  (2)  frozen  soil  runoff 
was  insignificant,  and  (3)  there  was  a  strong  corre- 
lation between  annual  runoff  and  precipitation. 
Runoff  simulations  were  much  less  successful  for 
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the  lower  elevation  watersheds  where:  (1)  runoff 
was  a  much  smaller  part  (1-7%)  of  the  water 
budget,  (2)  frozen  soil  runoff  was  very  important, 
and  (3)  there  was  a  poor  correlation  between 
annual  runoff  and  precipitation.  For  sagebrush 
rangeland  in  the  Great  Basin,  little  confidence  can 
be  placed  in  runoff  predicted  from  models,  like 
SWRRB,  that  are  based  on  curve  number  hydrolo- 
gy if  runoff  accounts  for  a  small  part  (<  10%)  of 
the  water  budget  and/or  soil  frost  plays  a  promi- 
nent role  in  runoff  generation.  (See  also  W90- 
08822)  (Author's  abstract) 
W90-08883 


RECHARGE/DISCHARGE  RELATIONSHIPS 
IN  A  COARSE-GRAINED  ALLUVIAL  AQUI- 
FER. 

IEP,  Inc.,  Sandwich,  MA. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08892 


WHY  IS  THE  STREAM  FAUNA  OF  SOUTH- 
WESTERN AUSTRALIA  SO  IMPOVERISHED. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08902 


KINEMATIC  OVERLAND  FLOW  MODEL  TO 
DETERMINE  DEPRESSION  STORAGE  OF 
TILLED  SURFACES. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

J.  L.  M.  P  .  De  Lima,  L.  A.  A.  J.  Eppink,  and  W. 

H.  Van  der  Molen. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  15,  No. 

1/2,  p  65-78,  December  1989.  8  fig,  20  ref. 

Descriptors:  'Depression  storage,  *Flow  models, 
'Hydrologic  models,  *Model  studies,  'Overland 
flow,  'Tillage,  Flow  profiles.  Infiltration,  Mathe- 
matical models,  Rainfall,  Slope  gradient. 

A  method  based  on  the  kinematic  flow  approxima- 
tion to  overland  flow  on  a  plane  is  developed  to 
predict  depression  storage  of  tilled  surfaces.  In  the 
laboratory,  only  the  aspects  of  tillage,  rainfall  in- 
tensity and  slope  were  investigated.  The  following 
impermeable  models,  simulating  various  tillage 
techniques,  were  used:  plastic  corrugations;  con- 
crete ridges;  concrete  mounds;  and  a  concrete 
plane  surface  as  a  reference.  The  experiments  were 
repeated  for  each  tillage  model  with  different 
slopes  (varying  from  0.5%  to  4%),  and  for  each 
slope  with  different  rainfall  intensities  (varying 
from  0.009  to  0.109  mm/sec).  The  method  was 
verified  by  comparing  predicted  depression  storage 
with  depression  storage  obtained  from  water-bal- 
ance considerations  based  on  the  experimental 
data.  It  is  believed  that  the  model  can  be  used  to 
estimate  spatial  average  depression  storage  if  infil- 
tration is  known.  (Author's  abstract) 
W90-08915 


WATER  QUALITY  IN  SOUTHEASTERN  MIN- 
NESOTA STREAMS:  OBSERVATIONS  ALONG 
A  GRADIENT  OF  LAND  USE  AND  GEOLOGY. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-08970 


FISHERY  RESOURCE  OF  THE  UPPER  MIS- 
SISSIPPI RIVER  AND  RELATIONSHIP  TO 
STREAM  DISCHARGE. 

Wisconsin  Univ. -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  81. 
W90-08992 


DEVELOPMENT     OF     OPERATING     RULES 
FOR  THE  VUOKSI  RIVER  BASIN. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-09027 


SNOW    COVER    AND    SNOWMELT    RUNOFF 
MODEL  IN  THE  FOREST  ZONE. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-09028 


ATTEMPT  TO  EXPLAIN  AND  QUANTIFY 
FLUVIAL  MORPHOLOGICAL  PROCESSES 
BEGINNING  WITH  THE  REGIME  THEORY 
(ESSAI  D'EXPLICATION  ET  DE  QUANTIFICA- 
TION DES  MORPHOLOGIES  FLUVIALES  A 
PARTIR  DE  LA  THEORIE  DE  REGIME). 
For  primary  bibliographic  entry  see  Field  2J. 
W90-09057 


CONFERENCE   ON   CLIMATE   AND   WATER. 
VOLUME  2. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-09088 


IMPACT  OF  PRECIPITATION  VARIABILITY 
ON  THE  QUALITY  OF  RUNNING  WATERS. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09090 


FLOOD  POTENTIAL,  AN  UNCERTAIN  ESTI- 
MATE RESULTING  FROM  CLIMATIC  VARIA- 
BILITY AND  CHANGE. 

Hydrographisches  Zentralbuero,  Vienna  (Austria). 
For  primary  bibliographic  entry  see  Field  2A. 
W90-09109 


STATE-SPACE  MODEL  FOR  HYDROLOGIC 
RIVER  ROUTING. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

A.  P.  Georgakakos,  K.  P.  Georgakakos,  and  E.  A. 

Baltas. 

Water  Resources  Research  WRERAQ,   Vol.   26, 

No.  5,  p  827-838,  May  1990.  9  fig,  6  tab,  32  ref,  2 

append.  U.S.  Geological  Survey  Grant  14-08-0001- 

G1297  and  U.S.  Army  Corps  of  Engineer  Grant 

DACW21-88-C-0043. 

Descriptors:  'Flood  routing,  'Model  studies, 
'Rivers,  Channel  flow,  Channel  morphology, 
DWOPER  model,  Flood  peak,  Hydrographs, 
Mathematical  models,  Muskingum-Cunge  model, 
River  flow. 

A  state-space  formulation  of  the  Muskingum- 
Cunge  routing  scheme  uses  real-time  discharge 
measurements,  accounts  for  modeling  and  observa- 
tion errors,  and  allows  real-time  updating  through 
a  Kalman  filter  estimator.  The  model  was  used  to 
forecast  6-hour  discharge  values  in  two  types  of 
hypothetical  channels:  sandy  channels  with  mild 
slopes  and  coarse  noncohesive  channels  with  steep 
slopes.  For  realism,  the  geomorphologic  character- 
istics were  determined  on  the  basis  of  the  regime 
theory.  A  numerical  dynamic  routing  model, 
DWOPER,  was  used  to  provide  ground  truth  data 
for  validation  of  the  model.  Utilizing  the  flow 
measurements  improved  the  predictive  ability  of 
the  Muskingum-Cunge  routing  scheme,  especially 
in  channels  with  mild  slopes.  Adjusting  the  slope 
of  the  Muskingum-Cunge  model  drastically  im- 
proved model  performance  and  forecasting  ability 
in  flat  slopes.  This  adjustment  was  performed  using 
maximum  likelihood  estimation  methods  and  was 
found  to  be  independent  of  the  hydrograph  shape. 
(Cassar-PTT) 
W90-09157 


FRACTAL  INTERPRETATION  OF  THE  MAIN- 
STREAM LENGTH-DRAINAGE  AREA  RELA- 
TIONSHIP. 

Montreal  Univ.  (Quebec).  Dept.  of  Geography. 
A.  Robert,  and  A.  G.  Roy. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  5,  p  839-842,  May  1990.   1  fig,  3  tab,  21  ref. 

Descriptors:  'Channel  morphology,  'Drainage 
area,  'Fractal  geomorphology,  'Geomorphology, 
'Mapping,     'Rivers,     Basins,    Catchment    basins, 


Eaton  River,  Fractal  quantities,  Hydrologic  maps, 
Maps,  Morphology,  Quebec,  River  basins.  Topo- 
graphic mapping. 

The  exponent  of  the  mainstream  length-drainage 
area  relationship  was  interpreted  as  a  fractal  quan- 
tity, superseding  the  previous  allometric  interpreta- 
tion. The  fractal  interpretation  was  based  on  the 
assumption  that  cartographic  generalization  was 
evenly  applied  to  all  map  scales.  Twenty-three 
drainage  basins  of  the  Eaton  River  (Quebec, 
Canada)  were  delineated  from  topographic  maps  at 
three  different  scales  (1:20,000,  1:50,000  and 
1:125,000).  The  exponent  of  the  length-area  rela- 
tion was  much  lower  (0.546)  at  the  largest  scale 
than  at  the  smallest  scales  (0.65),  and  its  value 
corresponded  to  that  obtained  from  a  Richardson 
analysis  of  10  interior  stream  segments  At  the 
1:20,000  map  scale,  the  exponent  was  entirely  frac- 
tal. The  larger  exponent  values  obtained  at  the 
smallest  scales  exceeded  the  fractal  value  and  in- 
corporated an  allometric  component.  This  compo- 
nent was  not  functional,  however;  and  it  merely 
reflected  the  generalization  process  of  cartograph- 
ic abstraction  of  stream  heads  as  scale  was  re- 
duced. It  was  concluded  that  the  fractal  dimension 
of  streams  should  not  be  inferred  from  the  expo- 
nent of  the  length-area  relation  because  of  possible 
scale-dependency.  (Author's  abstract) 
W90-09158 


PERIODIC  COVARIANCE  STATIONARITY  OF 
MULTIVARIATE  PERIODIC  AUTOREGRES- 
SIVE  MOVING  AVERAGE  PROCESSES. 

Middle  East  Technical   Univ.,   Ankara  (Turkey). 

Dept.  of  Statistics. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-09160 


CHARACTERIZATION    OF    TRANSPORT    IN 
AN  ACIDIC  AND  METAL-RICH  MOUNTAIN 
STREAM    BASED   ON   A    LITHIUM   TRACER 
INJECTION  AND  SIMULATIONS  OF  TRAN- 
SIENT STORAGE. 
Geological  Survey,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09171 


SNOWMELT     RUNOFF    MODELING     IN     A 

BALSAM   FIR   FOREST   WITH   A   VARIABLE 

SOURCE  AREA  SIMULATOR  (VSAS2). 

Laval   Univ.,   Quebec.   Lab.   d'Hydrologie  Fores- 

tiere. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-09177 


APPLICATION  OF  A  SNOW  COVER  ENERGY 
AND  MASS  BALANCE  MODEL  IN  A  BALSAM 
FIR  FOREST. 

Laval   Univ.,   Quebec.   Lab.   d'Hydrologie  Fores- 

tiere. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-09178 


GENERALIZED    DIFFUSION    WAVE    EQUA- 
TION WITH  INERTIAL  EFFECTS. 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-09180 


OVERLAND  FLOW  IN  WETLANDS:  VEGETA- 
TION RESISTANCE. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

R.  H.  Kadlec. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  116,  No.  5,  p  691-706,  May  1990.  9 

fig,  1  tab,  19  ref. 

Descriptors:  'Flow,  'Hydraulics,  'Overland  flow, 
•Vegetation  effects,  'Wetlands,  Aquatic  plants, 
Channel  flow,  Flow  velocity,  Friction,  Macro- 
phytes,  Mathematical  studies.  Model  studies, 
Open-channel  flow,  Slopes,  Submerged  plants. 
Surface  flow,  Turbulent  flow,  Vegetation. 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 


A  model  for  describing  overland  flow  in  wetlands 
with  emergent  vegetation  was  developed.  It  in- 
volves a  simple  power  law  equation  for  dense 
emergent  vegetation  with  spatial  uniformity  on  the 
scale  of  10  m.  Parameters  may  be  estimated  from 
vegetation  and  soil  surveys;  relatively  little  hydro- 
logic  data  is  needed.  The  model  overcomes  the 
problems  resulting  from  application  of  equations 
such  as  the  Manning  equation,  which  was  devel- 
oped for  fully  turbulent  flow  in  open  channels  with 
modifications  for  bottom-surface  roughness.  Vege- 
tation-density profiles  were  measured  for  the  sedge 
cover  type  at  Houghton  Lake,  Michigan.  The 
vegetation  frontal  area  was  large  in  the  litter  layer, 
decreasing  to  zero  at  the  top  of  the  canopy.  The 
vegetation  resistance  dropped  exponentially  at  the 
rate  of  about  a  factor  of  10  for  each  30-40  cm 
increase  in  depth  over  the  first  meter.  Cassar-PTT) 
W90-09191 


CHARACTERISTICS  OF  SELF-FORMED 
STRAIGHT  CHANNELS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
P.  Diplas. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  116,  No.  5,  p  707-728,  May  1990. 
10  fig,  1  tab,  29  ref.  U.S.  Environmental  Protection 
Agency  Contract  R-808683-01-1  and  National  Sci- 
ence Foundation  Grant  CTS-8909984. 

Descriptors:  *Alluvial  channels,  "Channel  flow, 
♦Channel  morphology,  "Hydraulics,  Banks,  Bed 
load,  Flow  velocity,  Flumes,  Morphology,  Sedi- 
ment transport,  Shear  stress,  Straight  channels, 
Stream  banks,  Threshold  channel,  Turbulent  flow. 

Laboratory  flume  experiments  were  conducted  in  a 
study  of  the  mechanics  of  self-formed,  stable, 
straight  alluvial  channels  in  the  presence  of  bed- 
load  transport.  Straight  channel  flow  was  de- 
scribed better  by  the  turbulent-diffusion  model  of 
Parker  than  by  the  threshold-channel  model.  Ve- 
locity measurements  indicated  that  the  logarithmic 
law  for  rough  walls  was  a  valid  approximation  to 
the  velocity  profile,  along  normals  to  the  boundary 
for  the  whole  channel  depth.  The  equivalent  sand- 
grain  roughness  was  about  2d90.  Regime  relations 
based  on  the  straight-channel  model  and  a  resist- 
ance equation  accurately  predicted  the  center 
depth  and  the  top  width  of  a  self-formed  straight 
channel.  The  shape  of  the  bank  closely  followed  an 
empirically  fitted  exponential  function  dependent 
only  upon  the  center-channel  depth.  Experimental 
results  were  in  good  agreement  with  available  field 
and  laboratory  data.  (Cassar-PTT) 
W90-09192 


DESTRUCTION  OF  SPAWNING  GROUNDS  OF 
MAHSEER  AND  OTHER  FISH  IN  GARHWAL 
HIMALAYAS. 

Garhwal  Univ.,  Srinagar  (India).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  4C. 
W90-09194 


MAHSEER      CONSERVATION:      PROBLEMS 
AND  PROSPECTS. 

Garhwal  Univ.,  Srinagar  (India).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2H. 
W90-09195 


PLANT  PIGMENTS  AS  TRACERS  OF  EMER- 
GENT AND  SUBMERGENT  MACROPHYTES 
FROM  THE  HUDSON  RIVER. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 

Ecosystem  Studies. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09234 


STORAGE  AND  DYNAMICS  OF  SUBSURFACE 
DETRITUS  IN  A  SAND-BOTTOMED  STREAM. 

Virginia  Commonwealth  Univ.,  Richmond.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09238 


VARIATION  IN  DIATOM  COMMUNITY 
STRUCTURE  AMONG  HABITATS  IN  SANDY 
STREAMS. 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09246 


EFFECTS  OF  IMPOUNDMENT  ON  THE  PHY- 
SICOCHEMISTRY  OF  TWO  CONTRASTING 
SOUTHERN  AFRICAN  RIVER  SYSTEMS. 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

For   primary   bibliographic   entry   see  Field   6G. 

W90-09248 


INTERACTIONS     BETWEEN     GEOMORPHO- 

LOGICAL  PROCESSES,  BENTHIC  AND  HY- 

PORHEIC  COMMUNITIES:  FIRST  RESULTS 

ON  A  BY-PASSED  CANAL  OF  THE  FRENCH 

UPPER  RHONE  RIVER. 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Hy- 

drobiologie  et  Ecologie  Souterraines. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09251 


ELEMENT  TRANSPORT  IN  REGULATED 
AND  NON-REGULATED  RIVERS  IN  NORTH- 
ERN SWEDEN. 

Umea  Univ.  (Sweden).  Dept.  of  Physical  Geogra- 
phy. 

L.  Brydsten,  M.  Jansson,  T.  Andersson,  and  A. 
Nilsson. 

Regulated  Rivers  Research  &  Management 
RRRMEP,  Vol.  5,  No.  2,  p  167-176,  March/May 
1990.  3  fig,  5  tab,  9  ref. 

Descriptors:  *Dam  effects,  "Nutrients,  "Organic 
matter,  "Rivers,  "Sediment  transport,  "Sweden, 
"Water  chemistry,  Calcium,  Carbonates,  Chemical 
properties,  Chlorides,  Iron,  Magnesium,  Manga- 
nese, Nitrates,  Nitrites,  Nitrogen,  Particulate 
matter,  Phosphorus,  Potassium,  Reservoirs,  River 
flow,  Runoff,  Sedimentation,  Silica,  Sodium, 
Stream  erosion,  Sulfates. 

The  transport  of  HC03(-),  S04(2-),  Cl(-),  Ca(2  +  ), 
Mg(2  +  ),  Na(  +  ),  K(  +  ),  total-P,  MRP,  total-N, 
N03-N,  N02-N,  NH4-N,  Fe,  Mn,  silica,  particu- 
late material,  and  organic  material  (total  and  dis- 
solved) were  compared  in  three  rivers  regulated 
for  the  exploitation  of  hydroelectric  power  and  in 
three  unregulated  rivers  in  northern  Sweden.  This 
evaluation  was  done  by  statistical  analysis  of  data 
derived  from  monthly  sampling  near  the  outlets  of 
the  rivers  during  the  period  1972-1986.  Significant 
differences  due  to  regulation  were  found  for  par- 
ticulate matter,  total-P,  Fe,  and  silica.  Regulation 
decreased  the  transport  by  10-50%,  depending  on 
the  parameter  and  the  river.  The  explanations  for 
this  effect  are  sedimentation  of  particles  in  im- 
poundments and  decreased  erosion  of  the  river  bed 
due  to  the  elimination  of  runoff  during  the  snow 
melt  period.  The  reduced  transport  of  phosphorus 
may  affect  the  productivity  of  the  coastal  zone  of 
Bothnian  Bay  into  which  the  rivers  discharge. 
(Author's  abstract) 
W90-09253 


TRANSPORT  OF  MAJOR  SOLUTES  AND  THE 
RELATIONSHIP  BETWEEN  SOLUTE  CON- 
CENTRATIONS AND  DISCHARGE  IN  THE 
APURE  RIVER,  VENEZUELA. 

Colorado  Univ.  at  Boulder.  Center  for  Limnology. 
J.  F.  Saunders,  and  W.  M.  Lewis. 
Biogeochemistry  BIOGEP,  Vol.  8,  No.  2,  p  101- 
113,  September  1989.  1  fig,  5  tab,  27  ref.  NSF 
Grants  DEB81 16725,  BSR8315410,  and 
BSR8604655. 

Descriptors:  "Apure  River,  "Solute  transport, 
"Stream  discharge,  "Venezuela,  "Water  chemistry, 
Bicarbonates,  Calcium,  Chlorides,  Ions,  Magnesi- 
um, Model  studies,  Orinoco  River,  Silicon, 
Sodium,  Sulfates. 

The  Apure  River  is  a  major  white-water  tributary 
of  the  Orinoco  River  in  Venezuela.  The  Apure  is 
rich  in  solutes;  its  contribution  to  dissolved  inor- 
ganic solids  in  the  Orinoco  (24%)  is  proportionate- 


ly much  greater  than  its  contribution  to  discharge 
(6%).  About  40%  of  the  calcium  and  bicarbonate 
at  the  mouth  of  the  Orinoco  originate  in  the  Apure 
drainage.  The  relationship  between  discharge  and 
the  concentrations  of  major  solutes  in  the  Apure 
was  characterized  with  a  two-compartment  hyper- 
bolic mixing  model.  Previous  applications  of  the 
two-compartment  model  have  been  based  on  sepa- 
rate determinations  of  the  model  parameter  beta, 
which  is  a  constant  describing  watershed  hydrolo- 
gy, for  each  solute  from  data  on  concentrations. 
The  use  of  a  weighted  mean  beta  for  all  solutes  is 
proposed  as  a  means  of  assessing  the  importance  of 
processes  other  than  mixing.  The  model,  when 
used  on  the  Apure  data,  shows  that  a  strong  dilu- 
tion effect  prevails  for  sodium,  calcium,  magnesi- 
um, sulfate,  and  bicarbonate,  and  that  a  strong 
purging  effect  (increase  of  concentration  with  in- 
creasing discharge)  is  characteristic  of  soluble  sili- 
con. Biological  immobilization  of  soluble  silicon  by 
diatoms  during  the  season  of  low  discharge  is 
sufficiently  large  to  account  for  the  positive  rela- 
tionship between  discharge  and  the  concentration 
of  soluble  silicon.  Specific  transport  rates  of  solutes 
from  the  basin  are  generally  higher  than  global 
averages.  In  contrast,  specific  transport  of  chloride 
is  low.  Atmospheric  sources  control  chloride  trans- 
port in  the  Apure  watershed;  the  low  transport 
rates  of  chloride  are  probably  explained  by  the 
great  distance  between  the  Apure  watershed  and 
the  oceanic  sources  of  atmospheric  chloride.  (Au- 
thor's abstract) 
W90-09264 


COMPARISON  OF  NITRIFICATION  RATES 
IN  THREE  BRANCHES  OF  THE  LOWER 
RIVER  RHINE. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09266 


ANTIBIOTIC  RESISTANCE  OF  SALMONELLA 
STRAINS  ISOLATED  FROM  NATURAL  POL- 
LUTED WATERS. 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09274 


GEOCHEMISTRY  OF  DISSOLVED  PHOS- 
PHATE IN  THE  SEPIK  RIVER  AND  ESTUARY, 
PAPUA,  NEW  GUINEA. 

Harvard  Univ.,  Cambridge,  MA.  Dept.  of  Earth 

and  Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09293 


GENERALIZED  LOW-FLOW  FREQUENCY 
RELATIONSHIPS  FOR  UNGAGED  SITES  IN 
MASSACHUSETTS. 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

R.  M.  Vogel,  and  C.  N.  Kroll. 
Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 
2,   p  241-253,  April    1990.   2  fig,  4  tab,   22  ref. 

Descriptors:  "Least  squares  method,  "Low  flow, 
"Massachusetts,  "Model  studies,  "Streamflow  fore- 
casting, Data  interpretation,  Mathematical  models, 
Streamflow  data,  Ungaged  sites. 

Regional  hydrologic  procedures  such  as  general- 
ized least  squares  regression  and  streamflow  record 
augmentation  have  been  advocated  for  obtaining 
estimates  of  both  flood-flow  and  low-flow  statistics 
at  ungaged  sites.  While  such  procedures  are  ex- 
tremely useful  in  regional  flood-flow  studies,  no 
evaluation  of  their  merit  in  regional  low-flow  esti- 
mation has  been  made  using  actual  streamflow 
data.  Generalized  regional  regression  equations 
were  developed  for  estimating  the  d-day,  T-year 
low-flow  discharge,  Qd,T,  at  ungaged  sites  in  Mas- 
sachusetts where  d  =  3,  7,  14,  and  30  days.  A  two- 
parameter  lognormal  distribution  was  fit  to  se- 
quences of  annual  minimum  d-day  low-flows  and 
the  estimated  parameters  of  the  lognormal  distribu- 
tion were  then  related  to  two  drainage  basin  char- 
acteristics: drainage  area  and  relief.  The  resulting 
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models  are  general,  simple  to  use,  and  about  as 
precise  as  most  previous  models  that  only  provide 
estimates  of  a  single  statistic  such  as  Q7.10.  Com- 
parisons are  provided  of  the  impact  of  using  ordi- 
nary least  squares  regression,  generalized  least 
squares  regression,  and  streamflow  record  augmen- 
tation procedures  to  fit  regional  low-flow  frequen- 
cy models  in  Massachusetts.  (Author's  abstract) 
W90-09348 


GROUND  WATER  FLOW  AND  RUNOFF  IN  A 
COASTAL  PLAIN  STREAM. 

South  Carolina  State  Coll.,  Orangeburg.  Dept.  of 

Natural  Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09358 


MATHEMATICAL  MODELING  OF  THE  COM- 
BINED SEWER  SYSTEM. 

Syracuse  Univ.,  NY.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-09377 


HERBICIDE  CONCENTRATION  PATTERNS 
IN  RIVERS  DRAINING  INTENSIVELY  CULTI- 
VATED FARMLANDS  OF  NORTHWESTERN 
OHIO. 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09448 


PESTICIDES  IN  RUNOFF  FROM  FORESTED 
LANDS  IN  THE  SOUTHEAST. 

Georgia    Univ.,    Athens.    Cooperative    Extension 

Service. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09456 


COPPER,  CHROMIUM,  ARSENIC  AND  PEN- 
TACHLOROPHENOL  CONTAMINATION  OF 
A  SOUTHERN  APPALACHIAN  FOREST 
STREAM. 

Southeastern  Forest  Experiment  Station,  Gaines- 
ville, FL. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09458 


MOVEMENT  OF  TRIAZINE  HERBICIDES  IN 
CONVENTIONAL  AND  CONSERVATIVE 
TILLAGE  SYSTEMS. 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09467 


IMPACT  OF  CONSERVATION  TILLAGE  AND 
PESTICIDE  USE  ON  WATER  QUALITY:  RE- 
SEARCH NEEDS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-09469 


2F.  Groundwater 


TRIHALOMETHANES  IN  THE  WATER  SUP- 
PLIES OF  SARDINIA,  ITALY. 

Cagliari  Univ.  (Italy).  Inst,  of  Hygiene. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08664 


COMPLEXATION-ADSORPTION  MODEL  DE- 
SCRIBING THE  INFLUENCE  OF  DISSOLVED 
ORGANIC  MATTER  ON  THE  MOBILITY  OF 
HYDROPHOBIC  COMPOUNDS  IN  GROUND- 
WATER. 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08673 


MOBILITY  OF  SOLUBLE  AND  NON-SOLU- 
BLE HYDROCARBONS  IN  CONTAMINATED 
AQUIFER. 

Institut  Francais  du  Petrole,  Rueil-Malmaison. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08675 


BASIC  STUDY  ON  TCES  BEHAVIOR  IN  SUB- 
SURFACE ENVIRONMENT. 

Osaka  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08681 


MINERAL  SAND  MINING  AND  ITS  EFFECT 
ON  GROUNDWATER  QUALITY. 

Hunter  District  Water  Board,  Newcastle  (Austra- 
lia). Water  Investigation  and  Planning  Section. 
For  primary  bibliographic  entry  see  Field  5B. 

W90-08683 


GROUND  WATER  MODELING  IN  MULTI- 
LAYER AQUIFERS:  UNSTEADY  FLOW. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

M.  M.  Aral. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.    1990. 

143p.    Includes   two    5-1/4-inch    floppy    diskettes 

with  the  computer  programs  discussed  in  the  text. 

Descriptors:  'Aquifer  systems,  'Computer  models, 
'Groundwater  movement,  'Model  studies,  'Un- 
steady flow,  Aquifers,  Computer  programs,  Finite 
element  method,  Mathematical  models,  Mathemat- 
ical studies. 

A  computational  management  tool  is  presented  and 
discussed  which  was  designed  for  use  by  geohy- 
drologists,  engineers,  geologists,  educators,  and 
students  is  presented.  The  software  is  suitable  for 
implementation  on  microcomputers  for  the  analysis 
of  unsteady  flow  in  multilayer  aquifers.  Unsteady 
flow  in  a  typical  multilayer  aquifer  system  may  be 
generated  in  response  to  time-dependent  pumping 
operations  from  well  networks  distributed  in  the 
multilayer  aquifer  system  or  may  be  developed 
within  the  system  in  response  to  time-dependent 
aquifer  boundary  conditions.  The  multilayer  aqui- 
fer computer  program  discussed  is  called  the  Un- 
steady Layered  Aquifer  Model  (ULAM.EXE). 
The  distribution  disk  accompanying  this  text  also 
contains  several  data  files  for  case  studies  discussed 
in  the  text  and  a  BASIC  program  (IDEAL.BAS), 
which  may  be  used  to  plot  the  finite-element  ideali- 
zation of  the  aquifer  under  study.  Procedures  to 
implement  these  codes  are  explained  in  detail  in  the 
text.  Throughout  the  text,  emphasis  has  been 
placed  on  practice  and  applications  rather  than  on 
theory  and  mathematical  rigidity.  A  data  file  input 
format,  rather  than  a  menu-operated  screen  input 
format,  is  used  to  facilitate  problem  definition  and 
accuracy  of  data  input.  Output  from  the  computer 
code  is  arranged  in  an  easy-to-follow  format  and  is 
stored  in  output  data  files.  These  output  data  files 
may  later  be  printed  out,  viewed  on  the  screen,  or 
utilized  as  input  data  files  for  commercially  avail- 
able plotting  routines  for  contour  plotting  or  sur- 
face plotting  of  numerical  results,  as  demonstrated 
in  the  book.  (Lantz-PTT) 
W90-08750 


GROUNDWATER  REMEDIATION  AND  PE- 
TROLEUM: A  GUIDE  FOR  UNDERGROUND 
STORAGE  TANKS. 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-08752 


MICROBIOLOGY  OF  SUBSURFACE  ENVI- 
RONMENT: PRELIMINARY  STATEMENT  OF 
RESEARCH  GOALS  AND  ABSTRACTS  OF 
CURRENT  RESEARCH. 

Department  of  Energy,  Washington,  DC.  Office  of 

Health  and  Environmental  Research. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-08753 


MOBILITY  AND  DISTRIBUTION  OF  SELENI- 
UM AND  SALINITY  IN  GROUNDWATER  AND 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

SOIL  OF  DRAINED  AGRICULTURAL  FIELDS, 
WESTERN  SAN  JOAQUIN  VALLEY  OF  CALI- 
FORNIA. 

Geological  Survey,  Sacramento,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08756 


GROUNDWATER  CONTRIBUTIONS  IN  AN 
ALPINE  BASIN  IN  THE  SIERRA  NEVADA. 

California    Univ.,    Santa   Barbara.    Santa    Barbara 
Remote  Sensing  Unit. 
R.  Kattelmann. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  361-369,  3  fig,  1 
tab,  23  ref.  California  Air  Resources  Board  Con- 
tract A3-106-32  and  A6-147-32. 

Descriptors:  'Alpine  regions,  'California,  'Geohy- 
drology,  'Groundwater  resources,  'Headwaters 
hydrology,  'Sierra  Nevada  Mountains,  'Surface- 
groundwater  relations,  Groundwater  discharge, 
Hydrologic  regime,  Kaweah  River,  Water  chemis- 
try. 

A  detailed  study  of  the  hydrology  and  hydroche- 
mistry  of  a  small  alpine  basin  in  the  headwaters  of 
the  Kaweah  River,  California  was  conducted  from 
1984  to  1988.  The  study  area  is  a  typical  granitic 
cirque  with  an  elevation  range  of  2800  to  3400  m. 
More  than  one-third  of  the  basin  area  is  exposed 
bedrock,  and  almost  all  of  the  remainder  is  solid 
rock  covered  by  a  thin  mantle  of  talus,  colluvium, 
or  poorly  developed  soils.  Groundwater  storage 
and  release  account  for  only  a  small  portion  of  the 
total  quantity  of  water  in  the  annual  water  balance 
of  the  basin.  However,  subsurface  water  is  very 
important  in  the  temporal  distribution  of  water. 
Releases  from  subsurface  storage  are  the  primary 
water  input  to  the  stream  and  lake  system  for  eight 
to  nine  months  of  the  year.  Although  the  quantity 
of  this  water  is  small  compared  to  snowmelt 
runoff,  groundwater  discharged  from  various  de- 
posits and  fractures  has  the  potential  to  control 
lake  chemistry  for  more  than  two-thirds  of  the 
year.  (See  also  W90-08822)  (Author's  abstract) 
W90-08859 


MIGRATION  OF  RADIONUCLIDES  IN  THE 
GROUNDWATER  SYSTEM  FROM  RESIDUAL 
WASTES  IN  A  URANIUM  MINE. 

Weston  (Roy  F),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08888 


POTENTIAL  SOURCES  OF  GROUNDWATER 
CONTAMINATION  IN  THE  HEADWATERS 
OF  THE  MAHANTANGO  CREEK. 

Agricultural   Research   Service,   University   Park, 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08889 


USE  OF  A  HYDRAULIC  POTENTIOMANO- 
METER  TO  DETERMINE  GROUND-WATER 
GRADIENTS   IN   A   WETLAND,   COLORADO. 

Geological  Survey,  Denver,  CO. 
B.  C.  Ruddy. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  675-683,  6  fig,  1 
tab,  3  ref. 

Descriptors:  'Colorado,  'Groundwater  move- 
ment, 'Headwaters  hydrology,  'Hydraulic  poten- 
tiomanometer,  'Streamflow,  'Surface-groundwat- 
er  relations,  'Wetlands,  Colorado  River  Basin, 
Data  acquisition,  Hydraulic  head,  Instrumentation, 
Measuring  instruments,  Stream  morphology. 

A  series  of  three  wetlands  adjacent  to  the  South 
Fork  Williams  Fork  of  the  Colorado  River  in 
Grand  County,  Colorado,  were  studied  to  deter- 
mine the  relations  between  streamflow  and 
groundwater  in  the  wetlands.  Initially,  water  level 
and  water  chemistry  data  from  cross  sections  of 
wells  were  used  to  determine  the  direction  of 
groundwater  flow   within  the  wetlands,   and   be- 
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tween  the  wetlands  and  the  stream.  At  two  wet- 
lands, groundwater  gradients  were  consistently 
from  the  wetlands  toward  the  stream.  At  a  third 
wetland,  the  data  from  one  of  the  cross  sections 
located  in  a  stream  meander  lobe  were  inconclu- 
sive. Groundwater  chemistry  also  was  variable 
within  the  wetland  and  did  not  indicate  flow  direc- 
tion. A  hydraulic  potentiomanometer,  which  meas- 
ures point  values  of  the  difference  in  hydraulic 
head  between  groundwater  and  surface  water,  was 
used  to  make  a  detailed  study  of  groundwater 
gradients  in  part  of  this  wetland.  The  data  indicat- 
ed that  groundwater  was  flowing  across  the  mean- 
der lobe,  approximately  parallel  to  the  stream.  At 
the  upstream  end  of  the  wetland,  the  gradient  was 
consistently  from  the  stream  toward  the  wetland, 
and  at  the  downstream  end  of  the  wetland,  the 
gradient  was  consistently  from  the  wetland  toward 
the  stream.  Use  of  the  hydraulic  potentiomano- 
meter enabled  collection  of  data  without  construc- 
tion of  monitoring  wells.  (See  also  W90-08822) 
(Author's  abstract) 
W90-08890 


ARSENIC  CONTAMINATION  OF  AQUIFERS 
CAUSED  BY  IRRIGATION  WITH  DILUTED 
GEOTHERMAL  WATER. 

Montana   Bureau  of  Mines  and   Geology,   Butte. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08891 


RECHARGE/DISCHARGE  RELATIONSHIPS 
IN  A  COARSE-GRAINED  ALLUVIAL  AQUI- 
FER. 

IEP,  Inc.,  Sandwich,  MA. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08892 


BACTERIOLOGICAL  QUALITY  OF  PRIVATE 
WATER  WELLS  IN  CLARK  COUNTY,  ARKAN- 
SAS. 

Henderson  State  Univ.,  Arkadelphia,  AR.  Dept.  of 
Biology. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08913 


SPRINGS  OF  VIRGINIA  REVISITED:  A  COM- 
PARATIVE ANALYSIS  OF  THE  CURRENT 
AND  HISTORICAL  WATER-QUALITY  DATA. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Water  Resources  Research  Center. 
L.  A.  Helfrich,  D.  L.  Weigmann,  K.  W.  Nutt,  and 
R.  M.  Sterrett. 

Virginia  Journal  of  Science  VJSCAI,  Vol.  41,  No. 
1,  p  14-27,  Spring  1990.  1  fig,  3  tab,  16  ref. 

Descriptors:  'Groundwater  quality,  'History, 
'Spring  water,  'Springs,  'Virginia,  'Water  qual- 
ity, Bicarbonates,  Calcium,  Chemical  analysis, 
Chlorides,  Dissolved  solids,  Hardness,  Infiltration, 
Nitrates,  Seasonal  variation,  Sodium,  Sulfates, 
Water  temperature. 

Physicochemical  analyses  of  31  springs  in  Virginia, 
previously  sampled  in  1928,  were  compared  with 
current  (post- 1952)  data  collected  at  identical  sites. 
This  study  examined  the  potential  long-term  trends 
in  the  physical  and  chemical  constituents  of  spring 
waters.  Water  quality  variability  (within-spring 
variation),  expressed  as  the  percent  coefficient  of 
variation  (%  CV),  over  the  study  period  was  rela- 
tively high  for:  nitrate,  70%  CV;  sodium,  57%  CV; 
sulfate,  42%  CV;  and  chloride  ions,  40%  CV;  but 
moderate  for  calcium,  22%  CV;  hardness,  19% 
CV;  bicarbonate,  18%  CV;  and  dissolved  solids, 
15%  CV.  Variation  in  water  temperatures  was 
minor,  averaging  less  than  3%  CV.  Spring  dis- 
charge fluctuated  considerably,  ranging  from  3  to 
95%  CV  and  averaging  37%  CV.  Although  the 
chemical  content  of  most  springs  examined  has 
remained  relatively  consistent  for  more  than  60 
years,  increasing  concentrations  of  nitrate,  chlo- 
ride, and  total  dissolved  solids  in  some  springs 
indicated  a  modest  degree  of  pollution,  perhaps 
resulting  from  surface  contaminant  infiltration.  No 
notable  trend  in  sodium  and  sulfate  concentrations 
(pollution)  was  evident.  (Author's  abstract) 
W90-08918 


OCCURRENCE  AND  FATE  OF  ORGANIC  SOL- 
VENT RESIDUES  IN  ANOXIC  GROUNDWAT- 
ER AT  THE  GLOUCESTER  LANDFILL, 
CANADA. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08947 


FACTORS  AFFECTING  WATER-SUPPLY  PO- 
TENTIAL OF  THE  TWIN  CITIES  METROPOL- 
ITAN AREA  AQUIFER  SYSTEM. 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
M.  E.  Schoenberg. 

Journal  of  the  Minnesota  Academy  of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  38-47,  Fall  1989.  2  fig, 
1  tab,  49  ref. 

Descriptors:  'Aquifers,  'Glacial  aquifers, 
'Groundwater  availability,  'Minnesota,  'Potential 
water  supply,  'Water  supply,  'Water  supply  de- 
velopment, Confined  aquifers,  Selective  withdraw- 
al, Water  table  decline. 

The  Twin  Cities  aquifer  system  in  Minnesota  con- 
tains five  aquifers  and  four  confining  units  that 
together  consist  of  fourteen  geologic  units.  Uncon- 
solidated sand  and  gravel  aquifers  overlie  bedrock 
sandstone  and  carbonate  aquifers.  Between  1880 
and  1980,  groundwater  withdrawals  have  caused 
long-term  water  level  declines  of  as  much  as  90 
feet  in  the  Prairie  du  Chien-Jordan  aquifer  and  240 
feet  in  the  deeper  Mount  Simon-Hinckley  aquifer, 
the  two  major  sources  of  groundwater  supplies  in 
the  area.  The  estimated  maximum  continuous  with- 
drawal rate  from  the  aquifer  system  is  about  650 
million  gallons  per  day  (Mgal/d).  This  compares 
with  an  average  daily  groundwater  usage  on  an 
annual  basis  of  about  200  Mgal/d  from  the  late 
1970s  through  1986,  the  last  year  of  normal  pre- 
cipitation. Increased  costs  of  withdrawing  ground- 
water, increased  risks  of  decreased  groundwater 
quality,  and  increased  conflicts  between  simultane- 
ous users  of  groundwater  resources  are  associated 
with  increased  rates  of  groundwater  withdrawal. 
The  principal  physical  factors  affecting  water- 
supply  potential  are  those  that  control  the  rate  at 
which  water  may  be  withdrawn  from  the  Missis- 
sippi River  and  the  Twin  Cities  aquifer  system. 
(Author's  abstract) 
W90-08975 


RESIDENCE  TIMES  OF  MINNESOTA 
GROUNDWATERS. 

S.  C.  Alexander,  and  E.  C.  Alexander. 
Journal   of  the   Minnesota   Academy   of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  48-52,  Fall  1989.  4  fig, 
14  ref. 

Descriptors:  'Carbon  radioisotopes,  'Groundwat- 
er dating,  'Groundwater  pollution,  'Groundwater 
recharge,  'Isotope  studies,  'Minnesota,  'Nitrates, 
•Tritium,  'Water  pollution  sources,  Abandoned 
wells.  Agricultural  chemicals,  Septic  sources,  Well 
water.  Wells. 

Over  the  past  two  decades,  tritium  and  C14  have 
successfully  been  used  to  determine  the  age  of 
groundwaters  around  the  world.  Tritium,  C14,  and 
nitrate  analyses  were  performed  upon  eighty 
groundwater  samples  collected  from  nine  of  the 
fourteen  principal  aquifers  in  Minnesota.  Analyti- 
cal results  indicate  a  range  of  residence  times  from 
a  few  days  or  weeks  to  tens  of  thousands  of  years. 
High  relative  concentrations  of  tritium  and  C14 
indicate  the  water  has  probably  entered  the 
groundwater  system  since  1954,  and  is  categorized 
as  recent  water.  Waters  relatively  low  in  tritium 
and  C14  have  not  been  in  contact  with  the  atmos- 
phere for  a  long  time  and  are  categorized  as  vin- 
tage water.  Wells  in  aquifers  with  short  residence 
times  are  prone  to  contamination  from  local 
sources  such  as  underground  tanks,  agricultural 
chemicals,  or  septic  tanks.  Wells  in  aquifers  with 
long  residence  times  are  more  susceptible  to  con- 
tamination from  improperly  constructed  or  aban- 
doned wells.  The  presence  of  significant  nitrate 
contamination  in  groundwater  is  confined  to  recent 
or  mixed  groundwaters.  Isotopic  studies  can  yield 
information   that   will  be  useful   in  the  design  of 


effective   groundwater   protection   plans,   such   as 
whether  or  not  a  well  is  withdrawing  recent  or 
vintage  water.  (Tappert-PTT) 
W90-08976 


NITROGEN  MANAGEMENT  RELATED  TO 
GROUNDWATER  QUALITY  IN  MINNESOTA. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-08977 


VIRUSES  AND  DRUG  RESISTANT  BACTERIA 
IN  GROUNDWATER  OF  SOUTHEASTERN 
MINNESOTA. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08978 


HYDROLOGIC    MODEL    FOR    MINNESOTA 
PEATLANDS. 

Minnesota  Univ.,  St.   Paul.   Dept.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-08987 


THERMAL  AND  MINERAL  SPRINGS 
AROUND  THE  SOUTHERN  HIGHWAY,  RE- 
GIONS X-XI,  CHILE  (FUENTES  TERMALES  Y 
MINERALES  EN  TORNO  A  LA  CARRETERA 
AUSTRAL,  REGIONES  X-XI,  CHILE). 
Servicio  Nacional  de  Geologia  y  Mineria,  Santiago 
(Chile). 
A.  Hauser. 

Revista  Geologica  de  Chile  RGCHDR,  Vol.  16, 
No.  2,  p  229-239,  1989.  3  fig,  2  tab,  14  ref,  append. 
English  summary. 

Descriptors:  'Chile,  'Fault  springs,  'Hot  springs, 
•Mineral  springs,  'Thermal  springs,  Geologic  frac- 
tures, Meteoric  water,  Springs,  Water  chemistry. 

Twenty-five  hot  springs  (24  thermal  and  1  mineral 
water  occurrences)  were  identified  and  studied  in 
Regions  X  and  XI  during  the  construction  of  the 
Carretera  Longitudinal  Austral  (Southern  Longitu- 
dinal Road)  in  the  past  seven  years.  Five  springs 
have  some  kind  of  development  as  bathing  resorts 
(Llancahue,  El  Amarillo,  Puerto  Bonito,  Puyu- 
huapi,  and  Quitralco).  Hydrochemical  analyses  in- 
dicate that  nearly  all  the  waters  are  neutral,  and 
rich  in  chloride,  sulfate,  and  sodium.  They  reach 
the  surface  at  temperatures  between  23C  and  84C. 
Water  flux  is  continuous,  with  slight  fluctuations 
related  to  rains  and/or  tidal  influences.  Most  of  the 
springs  are  closely  related  to  the  Liquine-Ofqui 
and  Yanteles-Melimoyu  fault  zones.  These  faults 
seem  to  control  the  inflow  of  meteoric  waters; 
their  subsequent  heating  at  depth  in  a  high  geother- 
mal  gradient  environment  favors  their  convective 
rising,  carrying  dissolved  minerals  leached  from 
the  granitoids  of  the  North-Patagonian  Batholith. 
(Author's  abstract) 
W90-08996 


SOIL  POROSITY  IN  A  PEACH  ORCHARD  AS 
INFLUENCED  BY  WATER  TABLE  DEPTH. 

Consiglio  Nazionale  delle  Ricerche,   Pisa  (Italy). 

1st.  per  la  Chimica  del  Terreno. 

For   primary   bibliographic   entry   see   Field    2G 

W90-09009 


LONG-TERM  MOISTURE  CONTROL  FOR 
SOILS  WITH  SHALLOW  GROUNDWATER 
TABLE. 

Agricultural  Univ.  of  Warsaw  (Poland).  Dept.  of 

Land  Reclamation. 

For   primary   bibliographic   entry   see   Field   2G 

W90-09010 


MODELING  WATER  TABLE  CONTRIBUTION 
TO  CROP  EVAPOTRANSPIRATION. 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science  and 

Biometeorology. 

For   primary   bibliographic   entry   see   Field    2D. 

W90-09018 
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AWATER    INTRUSION    INTO    ESTUARIES 
ID  AQUIFERS. 

ademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

)blem. 

r  primary  bibliographic  entry  see  Field  2L. 

(8-09031 


DROLOGY  OF  FINE-GRAINED  MATERI- 
S. 

A.  Pettyjohn. 

:  Ground  Water  Contamination:  Sources,  Ef- 
ts and  Options  to  Deal  with  the  Problem.  The 
>ceedings  of  the  Third  National  Water  Confer- 
ee. January  13-15,  1987.  Philadelphia,  Pennsyl- 
lia.  The  Academy  of  Natural  Sciences,  Philadel- 
a,  Pennsylvania.  (1987).  p  117-132,  6  fig,  6  ref. 

scnptors:  'Groundwater  pollution,  'Ground- 
ter  quality,  'Groundwater  recharge,  'Hydro- 
;ic  properties,  *Path  of  pollutants,  *Water  pollu- 
u  sources,  Evapotranspiration,  Flow  velocity, 
draulic  conductivity,  Monitoring  wells,  Ni- 
tes,  Oklahoma,  Risk  assessment.  Shallow 
lifers,  Soil  water,  Storms. 

shallow  or  surficial  aquifers  the  chemical  and 
)bably  the  biological  quality  can  change,  within 
latter  of  hours,  both  vertically  and  horizontally, 
is  is  particularly  so  in  fine-grained  systems,  sys- 
is  that  might  normally  be  considered  as  confin- 
;  units,  even  though  they  may  be  capable  of 
widing  a  considerable  amount  of  water  to  a 
11.  Data  were  collected  from  a  field  site  in 
lahoma  over  a  period  of  18  months  from  28 
mitoring  wells.  The  site  is  on  private  property 
lere  the  only  potential  source  of  groundwater 
itamination  is  the  application  of  fertilizers  and 
iticides.  Data  indicate  that  the  chemical  quality 
the  shallow  groundwater  can  change  through- 
t  the  year,  and  that  water  quality  in  fine-grained 
josits  can  range  widely  both  vertically  and  hori- 
itally  due  to  natural  causes.  Vertical  flow  ve- 
:ities  through  the  unsaturated  zone  can  exceed 

ft/day,  even  though  there  is  a  soil  moisture 
ficiency.  Within  48  hours  after  a  rain,  the  con- 
ltration  of  nitrate  can  increase  fourfold,  and 
thin  an  additional  48  hours  can  decrease  at  least 
efold  from  the  previous  high,  due  to  macropore 
w.  Convective  storms  of  high  intensity,  short 
ration,  and  small  areal  extent  appear  to  have  a 
;ater  impact  on  changes  in  groundwater  quality 
in  do  typical  cyclonic  systems.  The  smallest 
anges  in  chemical  quality  and  soil  moisture 
cur  in  the  vicinity  of  large  trees  and  and  appears 
be  related  to  evapotranspiration.  Due  to  frac- 
es,  materials  that  would  otherwise  be  consid- 
:d  low  hydraulic  conductors  are  not.  The  as- 
■nption  that  there  is  a  single  value  for  the  back- 
jund  concentration  of  some  chemical  parameters 
pears  to  be  false.  The  hydraulic  gradient,  flow 
ection,  and  groundwater  velocity  in  shallow 
uifers  can  change  dramatically  from  one  season 
another,  and  conductivity  may  be  substantially 
sater  vertically  than  horizontally.  Fully  pene- 
iting  wells  reflect  concentrations  that  are  higher 

lower  than  other  wells  that  sample  a  smaller 
erval.  (See  also  W90-09063)  (Fish-PTT) 
90-09068 


OTRANSFORMATION  OF  CONTAMI- 
\NTS  IN  GROUND  WATER. 

J.  Bouwer. 

I:  Ground  Water  Contamination:  Sources,  Ef- 
:ts  and  Options  to  Deal  with  the  Problem.  The 
oceedings  of  the  Third  National  Water  Confer- 
ee, January  13-15.  1987.  Philadelphia,  Pennsyl- 
nia.  The  Academy  of  Natural  Sciences,  Philadel- 
lia,  Pennsylvania.  (1987).  p  133-151,  1  fig,  5  tab, 

ref.  EPA  Grant  EPA-R-81 1345010. 

escriptors:  'Biotransformation,  'Cleanup,  *Fate 
pollutants,  'Groundwater  pollution,  'Ground- 
Jter  quality,  'Water  pollution  treatment,  'Water 
lality  control.  Aliphatic  hydrocarbons,  Bacteria, 
odegradation,  Biofilm  reactors,  Bioremediation, 
eld  tests,  Microenvironment,  Oxidation-reduc- 
>n  potential.  Shallow  aquifers. 

otransformation  can  be  a  significant  process  af- 
cting  the  fate  of  contaminants  in  the  subsurface, 
iverse  and  metabolically  active  microorganisms 


have  been  found  in  shallow  and  deep  aquifers,  and 
they  have  been  observed  to  transform  some  com- 
monly recognized  organic  contaminants.  The  im- 
portance of  the  redox  environment  was  studied  in 
biofilm  microcosms.  Trace  concentrations  of 
chlorinated  benzenes  and  several  1 -carbon  to  3- 
carbon  halogenated  aliphatics  were  biotransformed 
by  acetate-supported  biofilms;  3-carbon  halogenat- 
ed aliphatics  under  aerobic  conditions.  The  type  of 
electron  acceptor  used  by  the  microorganisms  was 
an  important  factor  affecting  transformation  path- 
way and  utilization  rates.  Biotransformation  has 
the  potential  to  treat  the  contamination  in  situ,  and 
can  result  in  destruction  of  the  contaminant  rather 
than  simple  transfer  to  another  environmental 
medium  that  occurs  with  land  disposal,  air  strip- 
ping, or  activated  carbon  treatment.  Biorestoration 
schemes  that  have  been  proposed  include:  (1)  stim- 
ulation of  native  bacteria  by  satisfying  their  needs 
for  energy  source,  electron  acceptor,  and  other 
growth  factors,  so  that  they  can  transform  con- 
taminants; (2)  addition  of  acclimated  microorga- 
nisms obtained  by  enrichment  culture  or  genetic 
manipulation;  and  (3)  development  of  a  localized 
zone  of  biological  activity  that  would  intercept  the 
groundwater  flow  and  cleanse  the  water  as  it  flows 
by  the  microorganisms.  A  great  deal  of  develop- 
ment work  on  in  situ  biorestoration  is  needed 
before  this  can  become  a  reliable  mitigation  proc- 
ess. (See  also  W90-09063)  (Fish-PTT) 
W90-09069 


GROUND  WATER  CLEANUPS  AND  STAND- 
ARDS. 

J.  Quarles. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  189-215,  append. 

Descriptors:  'Cleanup,  'Environmental  protec- 
tion, 'Groundwater  pollution,  'Groundwater  qual- 
ity, 'Management  planning,  'Water  pollution 
treatment,  'Water  quality  control.  Public  health, 
Regulations,  Resource  Conservation  and  Recovery 
Act,  Superfund,  Water  quality  standards. 

As  a  country,  the  U.S.  is  lurching  into  groundwat- 
er protection  efforts  with  no  clear  objectives  in 
mind.  Standards  are  not  going  to  work  very  well 
in  the  groundwater  area  because  of  three  signifi- 
cant reasons:  (1)  groundwater  sampling  is  more 
laborious  and  costly  than  is  air  or  surface  water 
sampling;  (2)  there  is  no  real  mixing  in  groundwat- 
er, in  dramatic  contrast  to  surface  water  and  air; 
and  (3)  there  is  no  uniformity  of  exposure.  Under 
both  the  Resource  Conservation  and  Recovery 
Act  (RCRA)  and  Superfund,  standards  now  exist 
that  determine  how  clean  a  site  has  to  be  to  satisfy 
the  statutory  directive.  However,  current  ground- 
water quality  standards  are  still  of  limited  use; 
there  is  a  tremendous  need  to  distinguish  between 
prevention  and  cure,  and  cleanup  and  protection. 
The  focus  needs  to  be  placed  on  groundwater  as  a 
resource-what  it  is  used  for,  how  much  is  needed, 
and  the  location  of  its  source.  Only  when  these 
points  are  addressed  can  the  question  be  answered 
concerning  human  exposure  to  any  contaminants 
contained  in  groundwater.  Then,  a  strategy  can  be 
developed  that  will  really  protect  the  public.  (See 
also  W90-09063)  (Fish-PTT) 
W90-09070 


HOW  CLEAN  IS  CLEAN  GROUND  WATER 
REMEDIATED  BY  IN  SITU  BIORESTORA- 
TION. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-09072 


RISK  CALCULATION  AS  A  STANDARD  FOR 
CLEANUP. 

For  primary  bibliographic  entry  see  Field  6B. 
W90-09073 


HOW    CLEAN    IS    CLEAN:    HOW    DO    WE 
DECIDE  WHAT  TO  DO. 

For   primary   bibliographic   entry   see   Field    5G. 


W90-09074 


NEW    APPROACH    TO    THE    DISPOSAL    OF 
SOLID  WASTE  ON  LAND. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-09075 


BIODEGRADATION  OF  GROUND  WATER 
POLLUTANTS  WHEN  OXYGEN  IS  UNAVAIL- 
ABLE. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09076 


CURRENT  AND  EMERGING  TECHNOLOGIES 
IN  REMEDIATION. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-09078 


RECENT  ADVANCES  IN  THE  IN  SITU  MAN- 
AGEMENT OF  UNCONTROLLED  WASTE  DIS- 
POSAL SITES. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-09079 


GROUND  WATER  CLASSIFICATION. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-09080 


GROUND  WATER  CLASSIFICATION:  GOALS 
AND  BASIS. 

For   primary   bibliographic   entry   see   Field   5G. 
W90-0908 1 


GROUND  WATER  CLASSIFICATION:  A 
STATE  PERSPECTIVE. 

T.  M.  Hellman. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  361-366. 

Descriptors:  'Classification,  'Groundwater  man- 
agement, 'Groundwater  pollution,  'Groundwater 
quality,  'Water  pollution  control,  Aquifers,  Con- 
necticut, Environmental  protection,  Geohydro- 
logy.  State  jurisdiction,  Water  policy,  Water  qual- 
ity management. 

A  report  was  generated  by  the  National  Research 
Council  Committee  on  Groundwater  Quality  Pro- 
tection titled  "Groundwater  Quality  Protection,' 
published  in  1986,  summarizing  the  committee's 
review  of  ten  state  and  three  local  area  groundwat- 
er protection  programs.  Classification  systems  are 
used  to  classify  waters  for  differential  groundwater 
protection  strategies.  Geographic  areas,  aquifers, 
or  portions  of  aquifers  are  identified  and  placed  in 
different  categories,  each  of  which  is  afforded  a 
different  level  of  protection.  Groundwater  classifi- 
cation provides  a  way  of  balancing  conflicting 
societal  demands  for  clean  groundwater  and  for 
the  products  of  a  modern,  industrialized  society. 
At  least  ten  states  and  one  territory  rely  on  a 
classification  system  to  manage  their  groundwater. 
Connecticut's  program  integrates  groundwater  and 
surface  water  management  into  a  single,  consistent 
program.  A  comprehensive  classification  system 
such  as  that  used  in  Connecticut  can  be  an  effec- 
tive tool  for  optimizing  groundwater  protection 
efforts.  Comprehensive  classification  programs 
depend  on  adequate  geohydrological  information 
to  be  effective.  (See  also  W90-09063)  (Fish-PTT) 
W90-09082 


GROUND  WATER  CLASSIFICATION. 

V.  M.  Smith. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  367-376. 
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Group  2F — Groundwater 

Descriptors:  'Classification,  'Environmental 
policy,  'Groundwater  management,  'Groundwat- 
er pollution,  'Groundwater  quality,  'Institutions, 
'Water  pollution  control,  'Water  resources  man- 
agement. Environmental  protection,  Geohydro- 
logy.  Policy  making,  Public  health,  Water  policy. 

The  Environmental  Policy  Institute  believes  that 
no  matter  what  the  overall  groundwater  policy  is, 
classification  can  be  used  to  set  priorities  for  a 
given  point  in  time  or  over  time,  and  to  selectively 
apply  a  limited  pool  of  resources  to  policy  imple- 
mentation. In  doing  so,  geohydrologic  variability 
can  be  recognized,  as  well  as  uncertainties  and 
possibilities  for  failure  in  environmental  control. 
Currently,  it  may  be  somewhat  difficult  to  make  a 
judgement  with  the  limited  information  available 
in  the  EPA  classification  guidelines.  One  goal  of 
classification  is  that  of  eliminating  inconsistencies 
between  programs.  Another  is  that  of  guiding 
future  land  uses.  Terms  such  as  aquifers,  aquitards, 
permeability,  and  interconnection,  even  if  firmly 
defined  in  one's  mind  or  in  the  minds  of  the  regula- 
tors, are  often  relative  terms  in  the  real  world.  The 
point  is  to  act  on  groundwater  classification  only 
with  a  full  consideration  of  the  variables  that  will 
affect  artificially  drawn  boundaries,  and  to  consid- 
er both  the  technical  and  the  institutional  problems 
inherent  in  controlling  those  variables.  There  is 
still  the  question  of  whether  protection  of  ground- 
water to  a  level  which  protects  human  health  is 
necessarily  the  highest  level  of  protection  to  be 
concerned  with.  The  Environmental  Policy  Insti- 
tute is  not  at  all  certain  that  the  EPA's  approach  to 
groundwater  classification  will  buy  any  significant 
groundwater  protection  enhancements.  The  em- 
phasis that  is  being  developed  on  the  national  level 
may  be  one  to  allow  for  loosening  up  of  the 
existing  base  line  protections,  with  little  or  no  valid 
justification  for  doing  so.  (See  also  W90-09063) 
(Fish-PTT) 
W90-09083 


DEVELOPMENT  OF  A  GROUND  WATER 
MANAGEMENT  AND  AQUIFER  PROTEC- 
TION PLAN. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-09084 


RESOURCE  PROTECTION  VS.  SOURCE  CON- 
TROL STRATEGIES. 

For  primary  bibliographic  entry  see  Field  6B. 
W90-09085 


GROUND  WATER:  A  STATE  GOVERNMENT 
PERSPECTIVE. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-09086 


PUBLIC      PARTICIPATION       IN       GROUND 
WATER  PROTECTION. 

For   primary    bibliographic   entry   see   Field    5G 
W90-09087 


INVESTIGATION  BY  DC  RESISTIVITY 
METHODS  OF  A  GROUND-WATER  BARRIER 
BENEATH  THE  SAN  BERNARDINO  VALLEY, 
SOUTHERN  CALIFORNIA. 

California   Univ.,   Riverside.    Inst,   of  Geophysics 
and  Planetary  Physics. 
S.  K.  Park,  D.  W.  Lambert,  and  T.-C.  Lee. 
Ground  Water  GRWAAP,  Vol.  28,  No.  3,  p  344- 
349,  May/June  1990.  7  fig,  9  ref. 

Descriptors:  'California,  'Geohydrology,  'Geo- 
logic fractures,  'Geophysical  exploration,  'Geo- 
physics, 'Groundwater  barriers,  'Model  studies, 
'Resistivity,  'Resistivity  surveys,  Aquifers,  Hy- 
draulic gradient.  Sounding. 

DC  resistivity  methods  were  used  to  confirm  the 
existence  of  the  Bryn  Mawr  fault  and  to  evaluate 
its  efficacy  as  a  barrier  to  groundwater  in  the 
Hunker  Hill  Basin  beneath  the  San  Bernardino 
Valley,  California.  Vertical  electrical  sounding  in- 
dicated layering  and  vertical  offsets  across  the 
fault.  Dipolc-dipolc  measurements  located  the  fault 
and   determined   its   attitude.    Modeling   indicated 


that  the  fault  gouge  has  decreasing  resistivity  with 
depth.  The  resistivity  trend  is  likely  caused  by 
increasing  clay  content.  If  the  interpretation  is 
correct,  the  ability  of  the  fault  to  impede  ground- 
water flow  will  increase  with  declining  water 
levels.  This  theory  is  supported  by  greater  offset  of 
water  levels  across  the  fault  when  the  levels  were 
deeper.  DC  resistivity  methods  independently 
yield  models  which  are  consistent  with  known 
hydrogeological  conditions,  and  can  be  used  to 
predict  them.  (Author's  abstract) 
W90-09133 


AQUIFER  PARAMETERS  FROM  A  ONE-DI- 
MENSIONAL STEADY-LEAKY  TYPE  CURVE. 

Florida  Univ.,  Gainesville.   Dept.  of  Civil  Engi- 
neering. 
L.  H.  Motz. 

Ground  Water  GRWAAP,  Vol.  28,  No.  3,  p  350- 
356,  May/June  1990.  8  fig,  1  tab,  13  ref. 

Descriptors:  'Aquifer  characteristics,  'Leakage, 
'Leaky  aquifers,  'Mathematical  models,  'Pumping 
tests,  Confined  aquifers,  Drawdown,  Upper  Flori- 
dan  Aquifer. 

A  drain  function  and  type  curve  were  defined  for 
the  one-dimensional  steady-state  leaky  aquifer  case, 
and  match-point  procedure  was  developed  for  de- 
termining the  aquifer  parameters  of  transmissivity 
and  leakance.  Values  for  these  parameters  can  be 
determined  by  plotting  steady-state  values  of  draw- 
down versus  distance  and  matching  the  distance- 
drawdown  data  to  the  steady-leaky  type  curve. 
The  procedure  is  illustrated  by  an  examples  that 
utilizes  field  data  from  a  canal  pumping  test  in  the 
Tampa,  Florida  area.  Values  of  transmissivity  = 
164,000  sq  ft/day  and  leakance  =  0.0049/day  were 
determined  for  the  Upper  Floridan  aquifer  from 
distance-drawdown  and  canal  flow  rate  data. 
These  values  compare  favorably  with  values  of 
transmissivity  and  leakance  determined  from 
pumping  tests  and  a  digital  model  study  in  the 
same  area.  (Author's  abstract) 
W90-09134 


ESTIMATING  THE  PRECISION  OF  GROUND- 
WATER ELEVATION  DATA. 

Illinois  State  Psychiatric  Inst.,  Chicago.  Biometric 

Lab. 

R.  D.  Gibbons. 

Ground  Water  GRWAAP,  Vol.  28,  No.  3,  p  357- 

360,  May/June  1990.  4  tab,  4  ref. 

Descriptors:  'Algorithms,  'Data  analysis, 
'Groundwater  level,  'Statistical  methods,  Graphi- 
cal methods,  Monitoring,  Spatial  distribution, 
Temporal  distribution. 

A  common  problem  in  groundwater  monitoring 
and  hydrogeology  in  general  is  determining  the 
precision  with  which  to  plot  groundwater  eleva- 
tion contours.  A  variance  component  decomposi- 
tion makes  it  possible  to  partition  the  overall  varia- 
tion into  unique  components  due  to  temporal,  spa- 
tial, and  random  variability.  The  precision  of  con- 
tour plots  (i.e.,  the  minimum  interval  at  which 
contours  should  be  plotted)  is  a  direct  function  of 
the  size  of  the  random  component  of  variance.  In 
the  present  example,  the  major  component  of  vari- 
ance was  due  to  well  variation,  approximately  one 
foot;  the  second  largest  due  to  random  variation, 
approximately  one-half  foot;  and  the  smallest  was 
due  to  temporal  variation,  approximately  one- 
fourth  foot.  Selecting  a  contour  plotting  interval  of 
three-fourths  of  a  foot  will  provide  95%  confi- 
dence that  the  random  sampling  fluctuations  will 
not  influence  the  contour  plot.  Adjusting  the 
groundwater  elevation  measurements  for  systemat- 
ic seasonal  and  spatial  trends  minimizes  the  random 
well  and  time  effects,  but  leaves  the  residual  vari- 
ance unchanged.  However,  ignoring  serial  depend- 
ence (i.e.,  autocorrelation),  leads  to  an  underesti- 
mate of  the  residual  variance.  This  downward  bias 
is  expected,  since  correlation  must  limit  variability. 
In  the  present  example  based  on  59  historical  meas- 
urements, this  bias  in  residual  standard  deviation 
was  approximately  8%.  (Author's  abstract) 
W90-09135 


SURVEY  OF  MICROBIAL  POPULATIONS 
BURIED-VALLEY  AQUIFER  SEDIMEf 
FROM  NORTHEASTERN  KANSAS. 

NSI  Technology  Services  Corp.,  Ada,  OK. 
J.  L.  Sinclair,  S.  J.  Randtke,  J.  E.  Denne,  L.  R. 
Hathaway,  and  W.  C.  Ghiorse. 
Ground  Water  GRWAAP,  Vol.  28,  No.  3,  p  \ 
377,  May/June  1990.  5  fig,  2  tab,  41  ref.  Dep 
ment  of  Interior  Grants  14-08-0001-G-1018-0 
14-08-0001-G-1226-07.     DOE     Grant     DE-FC 
86ER6047. 

Descriptors:  'Aquatic  bacteria,  'Aquifer  chai 
teristics,  'Groundwater  quality,  'Microbiolog 
studies,  'Microorganisms,  'Sediments,  Kan 
Population  density,  Protozoa,  Species  diversity. 

Twenty-two  aseptically  collected  sediment  c 
samples  were  obtained  from  below  the  water  t; 
(60  to  280  feet  deep)  at  four  pristine  sites  alon 
major  buried-valley  aquifer  system  in  northeast 
Kansas.  Samples  were  examined  for  total  numt 
of  bacteria,  viable  aerobic  bacteria,  protozoa, 
fungi.  Contiguous  samples  were  obtained  in  sc 
transition  zones  of  sediment  texture  or  colot 
order  to  detect  possible  population  shifts  o 
small  vertical  distances  related  to  changes  in  i 
ment  characteristics.  Total  counts  of  bacti 
varied  between  1  100  million  per  gram  of 
sediment.  Viable  bacterial  counts  varied  betwee 
and  100  million  colony  forming  units  per  gr; 
usually  being  higher  in  sandy  or  gravelly  sedimt 
than  in  silty  or  clayey  sediments.  The  relations 
between  sediment  texture  and  microbial  populat 
density  was  confirmed  statistically.  Total  numt 
of  bacteria  correlated  highly  with  variations 
sediment  sand  and  clay  content.  The  populat 
densities  of  viable  bacteria  and  protozoa  correla 
moderately  with  these  indicators  of  sediment  I 
ture.  In  some  samples,  densities  of  viable  bact< 
and  protozoa  correlated  moderately  with  th 
indicators  of  sediment  texture.  In  some  samp 
populations  of  viable  bacteria  approached  the  t< 
count  of  bacteria  and  the  diversity  of  bacte 
colony  types  approached  populations  of  via 
bacteria  approached  the  total  count  of  bacteria  ; 
the  diversity  of  bacterial  colony  types  approacl 
that  found  in  surface  soil.  Protozoa  were  found 
low  population  densities  in  the  coarser  textu 
samples.  The  protozoa  were  similar  to  types  cc 
monly  encountered  in  surface  soil.  No  actinor 
cetes,  fungi,  or  algae  were  detected  in  any  samp 
(Author's  abstract) 
W90-09137 


ROLE  OF  PUMPING  TESTS  IN  SITE  CHA 
ACTERIZATION:  SOME  THEORETICAL  CC 
SIDERATIONS. 

Kansas  State  Geological  Survey,  Lawrence. 
J.  J.  Butler. 

Ground  Water  GRWAAP,  Vol.  28,  No.  3,  p  3' 
402,  May/June  1990.  8  fig,  1  tab,  29  ref. 

Descriptors:  'Aquifer  characteristics,  'Aqui 
testing,  'Groundwater  movement,  'Pumping  te; 
Drawdown,  Slug  tests,  Test  wells,  Theoretic 
analysis. 

Pumping  tests  are  the  primary  means  of  estimati 
the  large-scale  storage  and  transmissive  propert 
of  an  aquifer  for  site  characterization  investij 
tions.  Most  analyses  of  pumping-induced  dra 
down  are  performed  using  either  the  Theis  log-l 
curve-matching  procedure  or  the  approximi 
Cooper-Jacob  semilog  method.  These  two  prot 
dures  provide  dissimilar  estimates  in  nonunifoi 
aquifers  due  to  their  emphasis  on  properties 
different  portions  of  a  unit.  The  log-log  cun 
matching  approach  heavily  weights  the  propert 
of  local  material,  while  the  semilog  procedure  ei 
phasizes  the  properties  of  material  within  the  frc 
of  the  cone  of  depression.  The  different  empha 
of  the  two  procedures  results  in  log-log  paramete 
being  more  appropriate  for  estimating  pumpin 
well  drawdown,  while  semilog  parameters  a 
better  for  estimating  well  yield.  The  magnitude 
the  difference  between  parameters  estimated  by  t 
two  approaches  is  a  function  of  the  degree 
aquifer  nonuniformity  and  the  distance  betwei 
the  observation  and  pumping  wells.  The  furth 
the  observation  well  is  from  the  pumping  well,  tl 
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aller  (he  difference  between  the  parameters.  The 
ference  between  parameters  estimated  by  slug 
ts  and  those  estimated  by  pumping  tests,  on  the 
ier  hand,  will  increase  with  this  distance.  Due  to 
ir  emphasis  on  near-well  materials,  slug-test  pa- 
neters  may  be  of  use  in  estimating  pumping-well 
iwdown  when  employed  in  a  patchy  aquifer 
del.  In  general,  predictions  of  aquifer  behavior 
I  be  improved  by  more  careful  application  of  the 
lventional  techniques  used  in  pumping-test  anal- 
s.  (Author's  abstract) 
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iscriptors:  'Groundwater  movement,  'Mathe- 
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ie  method  for  space  discretization  by  finite  ele- 
:nts  (lumped  or  distributed  mass  matrix)  in  the 
shards'  equation  for  saturated-unsaturated  porus 
:dia  flow  was  studied.  It  was  strongly  recom- 
;nded  that  a  distributed  mass  matrix  be  used.  The 
es  of  convergence  and  model  run  times  were 
lilar  between  lumped  or  distributed  cases.  Al- 
Jugh  the  difference  in  the  hydraulic  potential 
ite  element  solution  using  the  two  methods  was 
all  under  slowly  varying  conditions,  this  differ- 
ce  approached  and  exceeded  observation  error 
der  rapidly  varying  conditions.  When  discharge 
is  calculated  from  predicted  hydraulic  potential, 
:  difference  between  lumped  and  distributed  dis- 
arges  from  the  foot  of  the  slope  were  hydrologi- 
lly  significant  in  some  cases,  especially  under 
sidly  varying  conditions.  Calculation  of  dis- 
arge  from  the  hydraulic  potential  also  was  con- 
lerably  in  excess  of  field  measurement  error 
der  rapidly  varying  conditions.  If  a  good,  rather 
in  very  good,  spatial  discretization  of  the  finite 
;ment  domain  was  used  for  purposes  of  efficien- 
,  use  of  the  distributed  mass  matrix  is  particular- 
important.  (Cassar-PTT) 
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umerical   simulations   were   used   in   an   inverse 
iproach  to  study  the  effects  of  actual  core-scale 


heterogeneity  on  the  steady  state  and  transient 
fluid  flow  in  aquifers  and  hydrocarbon  reservoirs. 
The  heterogeneous  porous  medium  consisted  of  a 
homogeneous  and  isotropic  shale  embedded  in  a 
homogeneous  and  isotropic  sand  matrix.  The  data 
were  obtained  by  digitizing  shale  clasts  from  cores 
in  a  heavy  oil  reservoir.  The  steady  state  effective 
hydraulic  conductivity  generally  had  values  be- 
tween the  geometric  and  arithmetric  averages  of 
the  two  component  values.  The  dependence  of  the 
effective  hydraulic  conductivity  on  the  heteroge- 
neity fraction  and  conductivity  contrast  between 
the  clasts  and  the  matrix  was  described  empirically 
by  a  power-average  model.  The  reduction  in  the 
effective  conductivity  showed  an  asymptotic  be- 
havior for  conductivity  contrasts  greater  than  2 
orders  of  magnitude.  When  multiple  heterogeneity 
scales  were  present,  a  sequential  approach  was 
used,  by  which  heterogeneous  media  at  smaller 
scales  were  replaced  successively  by  homogeneous 
media  characterized  by  corresponding  effective 
hydraulic  conductivities.  For  transient  flow,  the 
effective  values  of  hydraulic  conductivity  and  spe- 
cific storage  were  time  and  flow  dependent,  with 
asymptotic  behavior  toward  the  steady  state  effec- 
tive value  for  hydraulic  conductivity  and  toward 
the  space-average  value  for  specific  storage.  The 
error  in  using  steady  state  effective  hydraulic  con- 
ductivity and  space-average  specific  storage  was 
relatively  large  for  rapidly  varying  flows  but  was 
acceptable  for  slowly  varying  flows.  Generally, 
the  results  of  the  numerical  simulations  show  that 
the  effective  values  of  hydraulic  parameters  and 
dependent  on  both  the  intrinsic  structure  of  the 
heterogeneous  porous  medium  and  on  the  flow 
process.  (Author's  abstract) 
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A  new  interpolation  scheme  (designated  grad 
scheme)  for  particle  velocity  in  groundwater  flow 
models  was  introduced.  It  uses  potentiometric 
head  gradients  and  offers  improved  accuracy  for 
nonuniform  flow  in  heterogeneous  aquifers  with 
abrupt  changes  in  transmissivity.  The  grad  scheme 
was  shown  to  be  equivalent  to  bilinear  interpola- 
tion in  homogeneous  media  and  equivalent  to 
linear  interpolation  where  gradients  are  uniform. 
The  bilinear  interpolation  offers  improved  accura- 


cy over  both  linear  interpolation  and  the  grad 
scheme  if  transmissivity  is  assumed  to  vary 
smoothly.  The  experiments  used  to  compare  the 
grad  scheme,  linear  interpolation,  and  bilinear  in- 
terpolation included  (1)  radial  flow  in  a  homogene- 
ous aquifer,  (2)  flow  to  a  well  in  a  uniform,  region- 
al flow  field,  (3)  refractive  flow  across  a  low- 
hydraulic-conductivity  layer,  (4)  nonuniform  flow 
across  a  low-hydraulic-conductivity  layer,  and  (5) 
nonuniform  flow  in  a  block-heterogeneous  aquifer, 
and  (6)  nonuniform  flow  in  a  smoothly  heterogene- 
ous aquifer.  (Cassar-PTT) 
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Nonlinear  flow  type  curve  sets  were  derived  on 
the  basis  of  Forchheimer  flow  law  for  drawdown 
variations  in  a  large-diameter  well  which  fully 
penetrates  a  confined  aquifer.  Relevant  initial 
boundary  value  problem  solutions  were  achieved 
by  Boltzmann  transformation.  The  validity  of  the 
obtained  results  were  checked  against  Papadopulos 
and  Cooper  type  curves  applicable  only  in  linear 
radial  flows  toward  large-diameter  wells.  The  ini- 
tial portions  of  all  type  curves,  irrespective  of  the 
turbulence  factor  and  the  storage  coefficient  were 
all  straight  lines,  indicating  well  storage  effects. 
(Author's  abstract) 
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This  review  introduces  the  basic  concepts  of  geos- 
tatistics  and  its  proposed  linear  and  nonlinear  esti- 
mation (kriging)  techniques.  These  techniques 
view  a  regionalized  variable  as  one  of  many  possi- 
ble outcomes  of  a  random  function.  The  main 
features  of  linear  geostatistics  are  (1)  it  uses  the 
spatial-correlation  structure  of  spatial  functions;  (2) 
its  estimates  are  calculated  by  weighting  the  meas- 
urements with  coefficients  that  are  determined 
from  the  minimization  of  the  mean  square  error, 
subject  to  unbiasedness  conditions;  and  (3)  it  can 
process  measurements  averaged  over  different  vol- 
umes and  sizes.  The  spatial  variability  of  the  natu- 
ral phenomenon  is  characterized  by  covariance  or 
semivariogram  functions,  which  are  the  central 
elements  in  the  estimation  techniques.  After  the 
semivariogram  has  been  determined,  a  variety  of 
tasks,  including  interpolation,  may  be  performed. 
Kriging  is  one  interpolation  method.  An  example 
of  kriging  shows  the  estimated  specific  yields  at 
three  points,  A,  B,  and  C,  from  a  20  measured 
specific  yields  in  a  2500  sq  mi  area.  Several  differ- 
ent types  of  kriging  exist.  Simple  kriging  assumes 
that  the  mean  value  is  constant  and  known.  Ordi- 
nary kriging  assumes  that  the  mean  value  is  con- 
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stant.  but  unknown.  Nonstationary  kriging  or  uni- 
versal kriging  can  deal  with  a  drift  in  data  where 
the  stationarity  of  the  mean  is  questionable.  Cok- 
riging,  useful  in  the  undersampled  problem,  uses 
data  collected  from  related  variables.  Nonlinear 
methods  include  log-kriging,  disjunctive  kriging, 
indicator  kriging,  and  probability  kriging.  Tech- 
niques used  to  infer  the  statistical  structure  of 
variables  are  described.  (See  also  W90-09188) 
(Cassar-PTT) 
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Applications  of  geostatistical  techniques  in  ground- 
water systems  are  reviewed  in  five  major  catego- 
ries: (1)  mapping  of  groundwater  variables,  incor- 
poration of  relevant  information,  and  space-time 
mapping;  (2)  conditional  and  unconditional  simula- 
tions of  geohydrological  fields;  (3)  cointerpolation 
of  groundwater  variables  using  the  flow  equations, 
and  numerical  and  analytical  approaches  to  esti- 
mate cross  and  direct  covariances  of  these  varia- 
bles based  on  groundwater-flow  equations;  (4) 
global  and  local  sampling  designs;  and  (5)  geosta- 
tistical groundwater  management  studies.  Several 
groundwater  management  models  and  the  associat- 
ed parameter  uncertainty  are  discussed.  Maddock 
suggests  a  statistical  parameter  error  and  ranking 
analysis  for  farm  irrigation  management.  Aguado 
uses  sensitivity  analysis  to  examine  how  hydraulic 
conductivity,  boundary  conditions,  and  numerical 
discretization  schemes  can  affect  the  dewatering 
strategy  of  a  rectangular  excavation  site.  Tung 
develops  a  stochastic  groundwater  management 
model  that  explicitly  considers  the  random  effects 
of  transmissivity  and  storage  coefficient  in  a  con- 
fined, homogeneous,  and  transient  aquifer.  Wagner 
and  Gorelick  present  a  stochastic  management 
scheme  for  groundwater  quality  management 
under  parameter  uncertainty.  Massmann  and 
Freeze  set  up  a  comprehensive  risk-cost-benefit 
analysis  framework  for  the  design  of  waste  man- 
agement facilities.  (See  also  W90-09187)  (Cassar- 
PTT) 
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The  geochemistry  of  groundwater  in  the  East  Bull 
Lake  gabbro-anorthosite  pluton  near  Elliot  Lake, 
Ontario,  Canada,  investigated.  Three  chemical 
types  of  groundwater  are  present  to  depths  of 
about  650  m,  and  are  controlled  by  the  nature  of 
the  groundwater  flow  systems  and  the  water/rock 
interactions  in  the  fractures.  Ca/HC03  water  is 
present  in  the  recharge  area  of  the  local  flow 
system  and  evolves  rapidly  along  the  direction  of 
groundwater  flow  to  a  high-pH,  Na/HC03  water 
primarily  by  cation  exchange  reactions.  Saline  Na/ 
CI  water  is  present  below  a  depth  of  about  350  m 
and  is  believed  to  be  part  of  a  deep  regional 
groundwater  flow  system.  Carbon-14  measure- 
ments of  the  Na/HC03  water  suggest  that  this 
water  was  recharged  shortly  after  the  last  Pleisto- 
cene deglaciation.  This  is  supported  by  sigma-180 
values  that  are  as  much  as  6  parts  per  thousand 
lighter  than  shallow  modern  groundwater.  Despite 
the  high  Mg  content  of  the  enclosing  rocks, 
Mg(2  +  )  concentrations  in  the  groundwater  of  this 
unit  are  <1.0  mg/L,  and  may  be  controlled  by 
present-day  serpentinization  or  formation  of  talc. 
Laumontite  is  thermodynamically  stable  in  the  Na/ 
HC03  and  Na/Cl  waters  and  hence  could  still  be 
forming  under  the  present  low-temperature  condi- 
tions (<25  C).  The  stable  isotope  composition  of 
the  Na/Cl  water  suggests  that  this  water  type  is 
not  a  geochemically  evolved  product  of  the  over- 
lying water,  although  present-day  albitization  of 
the  anorthosite  could  be  responsible  for  the  in- 
creased Ca/Na  ratio  in  the  Na/Cl  water  compared 
to  the  other  water  types.  The  salinity  of  this  water 
appears  to  have  been  derived  outside  the  pluton, 
possibly  as  an  ancient  infiltration  into  crystalline 
basement  rocks  of  saline  formation  waters  present 
in  Paleozoic  sedimentary  rocks,  which  formerly 
overlay  the  pluton,  or  from  nearby  Proterozoic 
formations.  This  hypothesis  is  supported  by  Br/CI 
ratios  that  are  similar  to  sea  water  and  many 
present-day  formation  waters,  and  the  isotopic 
composition  of  the  dissolved  sulfate.  The  He  age  of 
the  saline  water  is  of  the  order  of  100,000,000 
years.  Therefore,  both  the  saline  water  and  many 
of  its  solutes  appear  to  have  ancient  origins.  (Au- 
thor's abstract) 
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A  drain  function  and  set  of  type  curves  wet 
defined  for  the  mathematical  solution  that  repn 
sents  one-dimensional  flow  under  nonsteady  cond 
tions  in  a  leaky  aquifer  for  the  constant  drawdow 
boundary  condition.  A  match  point  procedure  wi 
developed  for  determining  the  aquifer  parametei 
transmissivity,  storage  coefficient,  and  leakanc 
based  on  the  drain  function  and  type  curves.  Us 
of  the  procedure  is  illustrated  by  an  example  thi 
utilizes  simulated  aquifer  drawdowns  and  flow  rat 
data.  The  drain  function  and  type  curves  deve 
oped  in  this  investigation  include  the  effects  c 
leakage  for  the  constant  drawdown  boundary  cot 
dition,  which  is  not  included  in  the  existing  drai 
function  and  type  curve  found  in  the  literatun 
Thus,  a  new  set  of  type  curves  was  developed  thi 
can  be  used  to  analyze  drawdowns  for  one-dimer 
sional  flow  in  a  leaky  aquifer  with  constant  draw 
down  at  a  line  sink.  Applications  would  includ 
flow  to  a  canal  or  river,  drainage  of  agriculturi 
lands,  and  dewatering  associated  with  strip  minin 
operations.  (Author's  abstract) 
W90-09347 


GROUND  WATER  FLOW  AND  RUNOFF  IN  I 
COASTAL  PLAIN  STREAM. 

South  Carolina  State  Coll.,  Orangeburg.  Dept.  c 

Natural  Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09358 


SOLUTE  INPUT  INTO  GROUNDWATE1 
FROM  SANDY  SOILS  UNDER  ARABLE  LAN] 
AND  CONIFEROUS  FOREST:  DETERMINE 
TION  OF  AREA-REPRESENTATIVE  MEAr 
VALUES  OF  CONCENTRATION. 
Bundesanstalt  fuer  Geowissenschaften  und  Roll 
stoffe,  Hanover  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
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W90-09366 

SPECIATION  OF  ALUMINUM  IN  GEOTHER- 
MAL  BRINES:  COMPARISON  OF  DIFFERENT 
METHODOLOGIES. 

CISE    S.p.A.,    Technologie    Innovative,    Segrate 

(MI),  Italy. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09391 


EFFECTS  OF  ACID  RAIN  AND  FOREST  DIE- 
BACK  ON  GROUNDWATER-CASE  STUDIES 
IN  BAVARIA,  GERMANY  (FRG). 

Bayerisches     Landesamt     fuer    Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09434 


OCCURRENCE  OF  ATRAZINE  IN  GROUND- 
WATER AS  A  RESULT  OF  AGRICULTURAL 

USE. 

Environmental    Protection    Agency,   Washington, 

DC.  Office  of  Pesticide  Programs. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09444 


HERBICIDE  MONITORING  OF  TILE  DRAIN- 
AGE AND  SHALLOW  GROUNDWATER  IN 
NORTHWESTERN  OHIO  FARM  FIELDS-A 
CASE  STUDY. 

Science  Applications  International  Corp.,  Denver, 

CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09445 


EFFECT  OF  AGRICULTURAL  CHEMICALS 
ON  GROUNDWATER  QUALITY  IN  THE  NEW 
JERSEY  PLAIN. 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Office  of  Science  and  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09446 


DEVELOPMENT  OF  A  METHOD  FOR  DEFIN- 
ING THE  VARIABILITY  IN  PESTICIDE  CON- 
TAMINATION OF  GROUNDWATER. 

Geraghty  and  Miller,  Inc.,  Tulsa,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09472 


SIMPLIFIED  PC-BASED  PROCESS-ORIENT- 
ED MODEL  FOR  EVALUATING  GROUND- 
WATER CONTAMINATION  POTENTIAL  BY 
PESTICIDES. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W90-09473 


LIABILITY     RULES     FOR    GROUNDWATER 
PESTICIDE  CONTAMINATION. 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  Eco- 
nomics. 
For  primary   bibliographic   entry   see   Field    5G. 

W90-09477 


PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  EASTERN  REGIONAL  GROUND 
WATER  ISSUES. 

October  17-19,  1989,  Kitchener,  Ontario,  Canada. 
National  Water  Well  Association,  Dublin,  Ohio. 
1989.  481p. 

Descriptors:  'Groundwater  budget,  'Groundwater 
management,  'Groundwater  movement,  'Ground- 
water pollution,  'Groundwater  quality,  Agricul- 
tural runoff,  Aquifer  restoration,  Aquifers,  Geohy- 
drology,  Water  pollution  sources. 

This  bound  volume  contains  the  papers  from  the 
sixth  annual  FOCUS  Conference,  and  focused  on 
groundwater  issues  relevant  to  the  eastern  North 
American  geohydrologic  community.  Sessions 
were  devoted  to  the  following  topics:  investigative 


techniques  in  groundwater;  groundwater  contami- 
nation and  liability;  agricultural  impacts  on 
groundwater;  aquifer  restoration;  eastern  ground- 
water management;  groundwater  and  fractured 
media;  and  potpourri.  Attendees  of  the  meeting 
included  government  officials,  geohydrologists, 
consulting  engineers,  geologists,  geochemists,  and 
industry  representatives  from  the  United  States  and 
Canada.  (See  W90-09480  thru  W90-09512)  (Au- 
thor's abstract) 
W90-09479 


METHODOLOGY  FOR  LOCATING  AND 
MEASURING  SUBMERGED  DISCHARGES: 
TARGETING  TOOL,  HARPOON  PIEZOME- 
TER AND  MORE. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-09480 


METHOD  OF  VERTICAL  CONCENTRATION 
PROFILING  IN  AQUIFERS  CONTAMINATED 
BY  DNAPL. 

C-E  Environmental,  Inc.,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09481 


COMPARISON  OF  METHODS  FOR  ESTIMAT- 
ING GROUNDWATER  RECHARGE  FROM  A 
LAKE. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
S.  J.  Welch,  D.  R.  Lee,  and  R.  W.  D.  Killey. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues.  October 
17-19,  1989,  Kitchener,  Ontario,  Canada.  National 
Water  Well  Association,  Dublin,  Ohio.  1989.  p  25- 
39,  5  fig,  3  tab,  7  ref. 

Descriptors:  'Data  acquisition,  'Groundwater  re- 
charge, 'Instrumentation,  'Lakes,  'Permeability, 
'Piezometers,  'Seepage,  'Surface-groundwater  re- 
lations, Hydraulic  conductivity,  Hydraulic  head, 
Hydrologic  budget,  Infiltration,  Soil  moisture 
meters. 

A  10  hectare  lake  with  no  surface  outlet  forms  the 
major  recharge  area  for  water  entering  an  aquifer 
underlying  several  waste  management  facilities. 
The  lake  is  underlain  by  sands  and  by  variable 
thicknesses  of  a  relatively  low  permeability  unit  of 
interstratified  sands  and  silts.  The  annual  average 
recharge  to  the  sands  from  the  lake  is  230,000  cu 
m/a,  based  on  the  lake's  basin  area  and  on  local 
measurements  of  precipitation,  evaporation  and 
evapotranspiration.  Determination  of  the  spatial 
variability  of  this  recharge  over  the  lakebed  is 
needed  for  groundwater  modeling  studies,  and  two 
approaches  to  collecting  these  data  have  been  ap- 
plied. Seepage  meters  installed  in  the  lakebed 
yielded  infiltration  rates  ranging  from  0  to  2.5  cu 
m/sq  m/acre  and  an  annual  total  input  of  40,000  cu 
m/acre.  Subsequent  laboratory  tests  with  seepage 
meters  under  discharge  conditions  have  shown  ap- 
proximately 50%  variability  when  the  rates  are 
below  about  1.3  cu  m/sq  m/acre  (37  mL/h).  The 
second  method  for  measuring  spatial  variations  in 
infiltration  employed  stratigraphic  and  hydraulic 
head  data  from  a  series  of  cored  boreholes  instru- 
mented with  multilevel  piezometers.  Vertical  hy- 
draulic conductivities  were  measured  by  permeam- 
eter  testing  of  undisturbed  and  repacked  soil  cores. 
The  Darcy  calculations  yield  an  annual  infiltration 
of  350,000  cu  m/a,  about  50%  greater  than  the 
water  balance  estimate.  The  Darcy  calculations,  of 
course,  provide  lower  rates  of  infiltration  where 
the  interstratified  sand  and  silt  unit  thickens.  Seep- 
age meter  data  show  a  somewhat  similar  pattern  of 
recharge,  suggesting  that  they  provide  useful  infor- 
mation on  relative  rates  of  recharge.  (See  also 
W90-09479)  (Author's  abstract) 
W90-09482 


USING  VERTICAL  ELECTRICAL  SOUNDINGS 
TO  ACCURATELY  MAP  A  BURIED  CHANNEL 
IN  COASTAL  PLAIN  SEDIMENTS. 

Environmental  Resources  Management.  Inc., 
Exton,  PA. 


For  primary  bibliographic  entry  see  Field  7B. 
W90-09483 

USE  OF  SOIL  GAS  INVESTIGATIONS  TO 
DETECT  GROUNDWATER  AND  SOIL  CON- 
TAMINATION. 

Tracer  Research  Corp.,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09484 


PRESERVING  WATER  QUALITY  WITHOUT 
SEWERS:  A  CASE  STUDY  OF  ON-SITE 
WASTEWATER  DISPOSAL  HYDROGEO- 
LOGY. 

Shevenell  Gallen  and  Associates,  Inc.,  Portsmouth, 

NH. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09487 

HYDROGEOLOGIC  CONSIDERATIONS  IN 
THE  DESIGN  AND  OPERATION  OF  A  PCB 
WASTE  CONTAINMENT  FACILITY  IN 
LONDON,  ONTARIO. 

Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5E. 
W90-09488 


NITRATE  LOADING  METHODOLOGIES  FOR 
SEPTIC  SYSTEM  PERFORMANCE  PREDIC- 
TION: STATE  OF  AN  ART. 

Gerber  (Robert  G),  Inc.,  Freeport,  ME. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09492 


CONTROL  OF  IN-SITU  SPILL  BIODEGRADA- 
TION  WITH  LYSIMETERS. 

Drexel  Univ.,  Philadelphia,  PA.  Civil  Enginering 

and  Environmental  Sciences  Inst. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09494 


BIOTRANSFORMATION  OF  BTEX  UNDER 
ANAEROBIC  DENITRIFYING  CONDITIONS: 
EVALUATION  OF  FIELD  OBSERVATIONS. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For   primary   bibliographic   entry   see   Field    5G 

W90-09495 


DESIGNING  A  GROUNDWATER  EXTRAC- 
TION SYSTEM  FOR  A  GEOLOGICALLY  COM- 
PLEX, LOW-PERMEABILITY  AQUIFER  IN 
SOUTHERN  NEW  HAMPSHIRE. 
Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-09496 


ALTERNATIVE  TO  LONG-TERM  SHUT- 
DOWN OF  A  MUNICIPAL  WELL  IN  A  SAND- 
AND-GRAVEL  AQUIFER  CONTAMINATED 
BY  CYANIDE  WASTES,  SOUTHERN  NEW 
HAMPSHIRE. 

Whitman  and  Howard,  Inc.,  Wellesley,  MA. 
For  primary  bibliographic  entry  see  Field  4B. 
W90-09498 


DEVELOPMENT  AND  DEMONSTRATION  OF 
AN  INTEGRATED  APPROACH  TO  AQUIFER 
REMEDIATION  AT  AN  ORGANIC  CHEMICAL 
PLANT. 

Canviro  Consultants  Ltd.,  Waterloo  (Ontario). 
For   primary   bibliographic   entry   see   Field    5G. 
W90-09499 


CHARACTERIZATION  AND  REMEDIAL  AS- 
SESSMENT OF  DNAPL  PCB  OIL  IN  FRAC- 
TURED BEDROCK:  A  CASE  STUDY  OF  THE 
SMITHVILLE,  ONTARIO  SITE. 

Golder  Associates,  Mississauga  (Ontario). 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09501 
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ARE     GROUND     WATER     VULNERABILITY 
CLASSIFICATION  SYSTEMS  WORKABLE. 

BCI  Geonetics,  Inc.,  Winslow,  ME. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-09503 


DETERMINING  THE  AREA  OF  CONTRIBU- 
TION TO  A  WELL  FIELD:  A  CASE  STUDY 
AND  METHODOLOGY  FOR  WELLHEAD 
PROTECTION. 

BCI  Geonetics,  Inc.,  Laconia,  NH. 

For  primary  bibliographic  entry  see  Field  4B. 

W90-09504 


ANALYSIS  OF  RECENT  DATA  REGARDING 
GROUNDWATER  CONDITIONS  OF  NASSAU 
COUNTY,  NEW  YORK. 

GeoTrans,  Inc.,  Harvard,  MA. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-09505 


ORGANIZATION  AND  OPERATION  OF  THE 
SAVANNAH  RIVER  PLANT'S  GROUNDWAT- 
ER MONITORING  PROGRAM. 

Du   Pont  de   Nemours  (E.I.)  and  Co.,   Pompton 

Lakes.  NJ. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09506 


BEHAVIOUR  OF  DENSE,  NON-AQUEOUS 
PHASE  LIQUIDS  (DNAPLS)  IN  FRACTURED 
MEDIA. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09509 


PERMEABILITY  OF  FRACTURED  ROCKS  IN 
A  QUARRY  PROPOSED  TO  BE  A  SANITARY 
LANDFILL. 

Waterloo  Geoscience  Consultants  Ltd.  (Ontario). 
W.  S.  Clarke,  W.  M.  Graziani,  P.  S.  Bulla,  and  A. 
E.  Magditsch. 

IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues.  October 
17-19,  1989,  Kitchener,  Ontario,  Canada.  National 
Water  Well  Association,  Dublin,  Ohio.  1989.  p 
435-448,  5  fig,  1  tab,  6  ref. 

Descriptors:  'Geohydrology,  'Geologic  fractures, 
•Groundwater  movement,  *Path  of  pollutants, 
•Permeability,  'Water  pollution  sources,  Aqui- 
tards,  Geologic  formations,  Quarries,  Sanitary 
landfills. 

The  Acton  quarry  is  located  at  the  edge  of  the 
Niagara  Escarpment  approximately  33  km  west  of 
Toronto.  It  is  proposed  that  the  mined-out  portion 
of  the  Acton  Quarry  be  developed  into  a  municipal 
solid  waste  landfill.  Over  the  last  three  years,  a 
detailed  geohydrological  investigation  has  been 
conducted  at  the  site.  The  results  of  this  investiga- 
tion were  used  to:  determine  conditions  at  the  site 
for  the  disposal  of  municipal  solid  wastes;  assess 
design  concepts;  assess  potential  impacts  of  the  site 
on  the  area  groundwater  resources;  and  identify 
and  recommend  a  groundwater  monitoring  pro- 
gram. Six  bedrock  formations  underlie  the  quarry. 
They  are  the:  Amabel  Formation;  Reynales  forma- 
tion; Cabot  Head  Formation;  Manitoulin  Forma- 
tion; Whirlpool  Formation;  and,  Queenston  For- 
mation. The  Amabel  Formation  and  the  underly- 
ing Reynales  Formation  were  shown  to  have  a 
mean  hydraulic  conductivities  of  2  microns/sec 
and  0.06  microns/sec,  respectively.  In  order  to  be 
conservative  in  calculations  of  groundwater  move- 
ment at  the  proposed  landfill,  the  Amabel  and 
Reynales  Formation  were  often  treated  as  one 
hydrostratigraphic  unit.  The  mean  hydraulic  con- 
ductivity values  for  the  upper  and  lower  Cabot 
Head  shales,  are  0.03  microns/sec  and  0.003  mi- 
crons/sec. Wells  installed  in  a  section  of  the  shale 
showed  very  low  permeabilities.  The  Manitoulin 
Formation  was  tested  ten  times,  with  a  mean  hy- 
draulic conductivity  of  0.0005  microns/sec.  The 
Whirlpool  Formation  has  a  mean  hydraulic  con- 
ductivity of  3  microns/sec.  This  may  result  in  the 
only  groundwater  sink,  at  depth,  in  the  bedrock. 


The  upper  Queenston  Formation  has  a  mean  hy- 
draulic conductivity  of  0.0002  microns/sec.  This 
thick  sequence  of  shales  is  expected  to  act  as  an 
effective  aquitard  at  the  base  of  the  buried  bedrock 
valley,  north  of  the  site.  The  hydraulic  conductivi- 
ty values  shown  measure  the  permeability  of  the 
rock  formations  in  the  horizontal  direction.  Since 
the  Cabot  Head  shales  represent  an  important  com- 
ponent in  the  design  of  the  proposed  landfill,  an- 
other phase  of  study  will  attempt  to  determine  the 
in  situ  permeability  values  in  the  vertical  direction. 
(See  also  W90-09479)  (Lantz-PTT) 
W90-09510 


APPLICATION  OF  TREATMENT  TECH- 
NIQUES TO  SOIL  VAPOR  EXTRACTION  SYS- 
TEMS FOR  REMEDIATION  OF  SOILS  IN  THE 
UNSATURATED  ZONE. 

Levine-Fricke,  Inc.,  Emeryville,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09511 


HYDROCARBON  REMOVAL  FROM  GROUND 
WATER-DESIGN  CONSIDERATIONS  AT 
LEAKING  UNDERGROUND  STORAGE  TANK 
SITES. 

Stover  and  Bentley,  Inc.,  Stillwater,  OK. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09512 
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FATE  AND  TRANSPORT  OF  PETROLEUM  IN 
THE  UNSATURATED  SOIL  ZONE  UNDER 
BIOTIC  AND  ABIOTIC  CONDITIONS. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08677 


ENZYMATIC  OXIDATION  OF  SOME  SUBSTI- 
TUTED PHENOLS  AND  AROMATIC  AMINES, 
AND  THE  BEHAVIOR  OF  SOME  PHENOLOX- 
IDASES  IN  THE  PRESENCE  OF  SOIL  RELAT- 
ED ADSORBENTS. 

Bundesgesundheitsamt,  Langen  (Germany,  F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For   primary   bibliographic   entry   see   Field    5G. 
W90-08680 


MOBILITY  AND  DISTRIBUTION  OF  SELENI- 
UM AND  SALINITY  IN  GROUNDWATER  AND 
SOIL  OF  DRAINED  AGRICULTURAL  FIELDS, 
WESTERN  SAN  JOAQUIN  VALLEY  OF  CALI- 
FORNIA. 

Geological  Survey,  Sacramento,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08756 


PHYSICAL  AND  HYDROLOGICAL  PROPER- 
TIES OF  MINED  SPOILS  RECLAIMED  BY 
DIFFERENT  AMELIORATION  METHODS. 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 
Plant  and  Soil  Sciences. 
G.  W.  Theseira,  and  S.  K.  Chong. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  65-74,  2  fig,  4 
tab,  1 1  ref. 


Descriptors:  'Headwaters  hydrology,  *Mine 
wastes,  'Soil  water,  *Spoil  disposal,  'Tillage,  Hy- 
draulic conductivity,  Soil  properties,  Soil  strength, 
Waste  disposal. 

A  study  was  conducted  to  determine  the  effects  of 
five  combinations  of  spoil  replacement  methods 
and  mechanical  amelioration  techniques  on  the 
physical  characteristics  of  mined  spoil.  The  treat- 
ments applied  were:  (1)  spoil  replacement  with  pan 
scraper  followed  by  TLG  (vibratory  deep  tillage) 
tillage,  (2)  spoil  replacement  with  pan  scraper  fol- 
lowed by  RAKE  (use  of  an  RM  4  rake  attached  to 
a  backhoc)  tillage,  (3)  spoil  replacement  with  pan 
scraper  without  physical  amelioration,  (4)  spoil 
replacement  with  conveyor  belt  with  topsoil;  and 


(5)  spoil  replacement  with  conveyor  belt  without 
topsoil  replacement.  A  non-mined  soil  was  includ- 
ed in  the  study  as  a  control  for  purposes  of  com- 
parison. The  study  was  conducted  as  a  nested 
design  with  three  replications  nested  in  each  treat- 
ment and  four  sampling  depths  nested  in  each 
replication.  All  measurements  were  made  on  undis- 
turbed soil  cores  sampled  two  years  after  the  ex- 
perimental site  had  been  treated  and  planted  with 
alfalfa  (Medicago  sativa  L.).  Soil  strength  data 
were  obtained  on  the  plots  using  a  constant  veloci- 
ty recording  cone  penetrometer.  Results  showed 
that  bulk  densities  of  the  non-mined  and  TLG 
tilled  plots  were  not  significantly  different  from 
each  other,  but  were  significantly  lower  than  the 
other  treatments.  Soil  moisture  retention  data  by 
depth  suggested  that  the  tillage  implements  were 
effective  at  increasing  macroporosity  at  different 
depths  of  the  profile.  Soil  strength  was  found  to  be 
not  significantly  different  between  the  non-mined, 
RAKE  tilled  and  TLG  tilled  plots.  These  had 
significantly  lower  soil  strengths  than  did  the  re- 
mainder of  the  treatments.  Sorptivity  and  effective 
saturated  hydraulic  conductivity  measurements 
were  found  to  be  extremely  variable  across  treat- 
ment, depth,  and  replication.  Consequently,  no 
conclusions  could  be  drawn  concerning  either. 
(See  also  W90-08822)  (Author's  abstract) 
W90-08829 


SURFACE  AND  GROUND  WATER  ASSESS- 
MENTS SUPPORTING  INSTREAM  FLOW 
PROTECTION  AT  THE  HASSAYAMPA  RIVER 
PRESERVE,  WICKENBURG,  ARIZONA. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-08854 


TRACING  STORMFLOW  SOURCES  IN  SEEP- 
AGE ZONES  USING  OXYGEN-18. 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08873 


NET  PHOTOSYNTHESIS  AND  STOMATAL 
CONDUCTANCE  OF  PEACH  SEEDLINGS  AND 
CUTTINGS  IN  RESPONSE  TO  CHANGES  IN 
SOIL  WATER  POTENTIAL. 

Georgia  Agricultural  Experiment  Stations,  Griffin. 
For  primary  bibliographic  entry  see  Field  21. 
W90-08907 


STUDY  OF  WATER  REPELLENCY  AND  ITS 
AMELIORATION  IN  A  YELLOW-BROWN 
SAND.  1.  SEVERITY  OF  WATER  REPEL- 
LENCY AND  THE  EFFECTS  OF  WETTING 
AND  ABRASION. 

Massey  Univ.,  Palmerston  North  (New  Zealand). 
Dept.  of  Soil  Science. 

M.  G.  Wallis,  D.  J.  Home,  and  K.  W.  McAuliffe. 
New  Zealand  Journal   of  Agricultural   Research 
NEZFA7,  Vol.  33,  No.  1,  p  139-144,  1990.  3  fig,  1 
tab,  3 1  ref. 

Descriptors:  •Himatangi  sand,  'Laboratory  meth- 
ods, 'Soil  absorption  capacity,  'Soil  moisture  re- 
tention, 'Soil  water,  'Water  repellent  soils,  Gra- 
vimetry,  Soil  analysis,  Soil  water  potential,  Tem- 
poral variation. 

Water  repellency  of  Himatangi  sand  was  assessed 
by  in  situ  water  infiltration  measurements  and  in 
the  laboratory  using  the  molarity  of  an  ethanol 
droplet  (MED)  technique.  Infiltration  rates  on 
water  repellant  areas  were  an  order  of  magnitude 
lower  than  rates  on  adjacent,  less  repellant  areas. 
The  surface  (30  mm)  soil  of  cores  removed  from 
repellant  areas  was  severely  repellant  (MED 
>2.2),  and  soil  to  a  depth  of  150  mm  was  moder- 
ately repellant.  MED  was  strongly  correlated  with 
soil  carbon  content  (R-squared  =  0.79).  Attempts 
were  made  to  overcome  repellency  by  wetting  the 
soil  and  by  abrasion.  The  water  repellency  of 
Himatangi  sand  increased  when  the  gravimetric 
soil  water  content  was  increased  from  0.03  to  0.05, 
and  then  declined  rapidly  with  further  increases  in 
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oil  water  content.  Air-dry  samples  were  agitated 
n  an  end-over-end  shaker  for  a  range  of  1  to  48 
tours.  Soil  water  repellency  was  significantly  (P 
<  0.01)  reduced  by  agitation  for  up  to  eight  hours. 
Vater  repellency  of  samples  which  had  been 
haken  for  2.  4,  8  and  12  hours  significantly  (p  < 
).01)  increased  after  standing  until  72  hours  had 
ilapsed.  (See  also  W90-08912)  (Author's  abstract) 
>V90-08911 


JTUDY  OF  WATER  REPELLENCY  AND  ITS 
AMELIORATION  IN  A  YELLOW-BROWN 
5AND.  2.  USE  OF  SOME  WETTING  AGENTS 
AND  THEIR  INTERACTION  WITH  SOME  AS- 
PECTS OF  IRRIGATION. 

Vlassey  Univ.,  Palmerston  North  (New  Zealand). 
Dept.  of  Soil  Science. 

VI.  G.  Wallis,  D.  J.  Home,  and  K.  W.  McAuliffe. 
Sew   Zealand  Journal   of  Agricultural   Research 
NEZFA7,  Vol.  33,  No.  1,  p  145-150,  1990.  4  tab, 
12  ref,  append. 

Descriptors:  'Himatangi  sand,  'Irrigation  require- 
ments, *Soil  absorption  capacity,  *Soil  water, 
•Water  repellent  soils,  *Wetting,  Field  tests,  Infil- 
tration, Irrigation  programs,  Plant  growth,  Soil 
moisture. 

A  range  of  soil  wetting  agents  was  evaluated  in 
glasshouse  experiments  using  the  Himatangi  sand. 
Comparisons  of  application  rates  required  to  over- 
come water  repellency  and  enable  ryegrass  seed- 
ling emergence  revealed  significant  differences  (P 
<  0.05)  in  product  performance.  The  dilution  rate 
for  wetting  agent  application  was  found  to  be  a 
significant  (P  <  0.05)  factor  for  some  products.  In 
a  field  trial,  pasture  establishment  was  improved  on 
plots  (4.8  by  10  m)  which  were  band-sprayed  with 
wetting  agents  (Wettasoil  12  L/hectare,  Aquagro  8 
L/hectare).  Application  rates  were  selected  from 
the  glasshouse  experiments.  However,  soil  water 
content  had  a  high  spatial  variability  and  did  not 
differ  significantly  (P  >  0.05)  between  plots.  A 
blanket  spray  (20  L/hectare)  of  Wettasoil  on  a 
cultivated  area  (45  sq  m)  of  Himatangi  sand  in- 
creased the  surface  soil  water  content  relative  to 
untreated  soil;  however,  this  effect  was  not  main- 
tained over  the  following  months.  Glasshouse  ex- 
periments were  conducted  to  study  the  relationship 
between  some  aspects  of  irrigation  scheduling  and 
the  performance  of  wetting  agents.  Delays  of  up  to 
14  days  in  initial  wetting  following  wetting  agent 
application  produced  no  significant  (  P  >  0.05) 
effect  on  the  ability  of  two  wetting  agents  to 
increase  soil  infiltration.  Shorter  irrigation  return 
intervals  consistently  improved  plant  growth  in 
untreated  and  wetting-agent-treated  Himatangi 
sand.  (See  also  W90-0891 1)  (Author's  abstract) 
W90-08912 


EFFECT  OF  ZERO  AND  CONVENTIONAL 
TILLAGE  ON  BARLEY  YIELD  AND  NITRATE 
NITROGEN  CONTENT,  MOISTURE  AND 
TEMPERATURE  OF  SOIL  IN  NORTH-CEN- 
TRAL ALBERTA. 

Alberta  Univ.,  Edmonton.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  21. 
W90-08914 


RESIDUAL  SOIL  MOISTURE  AND  WHEAT 
YIELD  IN  RELATION  TO  MULCHING  AND 
TILLAGE  DURING  PRECEDING  RAINFED 
CROP. 

Regional  Research  Station,  Sirmur  (India). 
For  primary  bibliographic  entry  see  Field  21. 
W90-08917 


EVALUATING  'DRAINAGE'  IN  CONTAINER 
AND  OTHER  SHALLOW-DRAINED  HORTI- 
CULTURAL SOIL. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Hor- 
ticulture. 
L.  A.  Spomer. 

Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  21,  No.  3/4,  p  221-235,  1990.  7 
fig,  22  ref. 

Descriptors:  *Drainage,  'Landscaping,  'Pore  size, 
•Soil  physical  properties,  "Soil  porosity,  Intersti- 


tial water,  Regression  analysis,  Soil  water,  Horti- 
culture. 

Shallow-drained  horticultural  soils  utilized  in  con- 
tainers, sporting  areas,  and  landscape  sites  tend  to 
retain  excess  water  and  be  poorly  aerated  follow- 
ing irrigation  or  precipitation.  This  occurs  even 
when  soil  hydraulic  conductivity  is  very  high. 
Such  poor  drainage  is  widely  misconstrued  as  a 
consequence  of  impedance  to  water  flux  when  it  is 
usually  a  capillary  retention  effect.  The  adequacy 
of  drainage  in  shallow  soils  and  subsequent  correc- 
tive measures  for  poor  drainage  are  often  inferred 
by  application  of  inappropriate  criteria.  Poor 
drainage  is  usually  precipitated  by  unsuitable  pore 
size  distribution.  Total  porosity  of  a  soil  contained 
in  a  segmented,  metal  or  plastic  cylinder,  is  deter- 
mined from  the  volume  of  water  required  to  satu- 
rate it.  A  plot  of  water  content  as  a  function  of  soil 
height  (cm)  yields  the  soil  moisture  characteristic 
for  that  soil.  (Brunone-PTT) 
W90-08937 


IMPROVED  LEWIS-MILNE  EQUATION  FOR 
THE  ADVANCE  PHASE  OF  BORDER  IRRIGA- 
TION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08949 


ESTIMATION  OF  FIELD  SCALE  LEACHING 
RATES  FROM  CHLORIDE  MASS  BALANCE 
AND  ELECTROMAGNETIC  INDUCTION 
MEASUREMENTS. 

New  South  Wales  Dept.  of  Agriculture,  Deniliquin 

(Australia). 

For  primary  bibliographic  entry  see  Field  2K. 

W90-08950 


EFFECTIVE  IRRIGATION   UNIFORMITY   AS 
RELATED  TO  ROOT  ZONE  DEPTH. 

Hebrew    Univ.    of   Jerusalem    (Israel).    Seagram 

Centre  for  Soil  and  Water  Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08951 


VARIABILITY  OF  SOIL  WATER  TENSION  IN 
A  TRICKLE  IRRIGATED  CHILE  PEPPER 
FIELD. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-08952 


SIMULATED  WATER  AND  SOLUTE  DISTRI- 
BUTION FROM  A  CROSSED  TRIPLE  LINE- 
SOURCE. 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-08953 


VARIANCE  OF  WATER  ADVANCE  IN  WIDE- 
SPACED  FURROW  IRRIGATION. 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09004 


YIELD  VARIABILITY  AND  WATER  USE  IN 
WIDE-SPACED  FURROW  IRRIGATION. 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09005 


SOIL  POROSITY  IN  A  PEACH  ORCHARD  AS 
INFLUENCED  BY  WATER  TABLE  DEPTH. 

Consiglio  Nazionale  delle  Ricerche,   Pisa  (Italy). 

1st.  per  la  Chimica  del  Terreno. 

M.  Pagliai,  B.  Pezzarossa,  G.  Zerbi,  A.  Alvino,  and 

R.  Pini. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.   1/2,  p  63-73,  August  1989.  7  fig,   13  ref. 


Water  In  Soils— Group  2G 

CNR,  Italy,  Special  Grant  I.P.R.A.,  subproject  1. 

Descriptors:  *Porosity,  *Soil  structure,  *Soil 
water,  *Water  table,  Morphology,  Peaches,  Plant 
pathology,  Pores,  Seasonal  variation. 

Modifications  induced  in  soil  porosity,  pore  shape, 
and  pore  size  distribution  caused  by  different  levels 
of  shallow  water  table  were  investigated  in  a  peach 
orchard  field  experiment.  Pores  larger  than  30 
micrometer  were  measured  on  soil  thin  sections 
using  the  electro-optical  image  analysis  (Quantimet 
720)  technique.  The  porosity  inside  the  small  ag- 
gregates was  measured  by  the  mercury  intrusion 
method.  Total  porosity  was  significantly  higher 
when  the  level  of  the  water  table  was  lower  and 
showed  a  cycling  pattern,  being  higher  at  the  end 
of  the  dry  summer  season  and  lower  at  the  end  of 
the  wet  winter.  Elongated  pores  constituted  the 
highest  proportion  of  porosity  and  showed  the 
largest  differences  between  water  table  levels. 
Changes  in  pore  shape  and  size  distribution  also 
were  observed.  The  proportion  of  large  elongated 
pores  (50  to  500  micrometer)  was  higher  where  the 
level  of  the  water  table  was  deeper.  Consequently, 
the  shallow  water  table  seemed  to  degrade  the  soil 
structure,  reducing  the  porosity  to  a  level  inad- 
equate for  plant  development.  (Author's  abstract) 
W90-09009 


LONG-TERM  MOISTURE  CONTROL  FOR 
SOILS  WITH  SHALLOW  GROUNDWATER 
TABLE. 

Agricultural  Univ.  of  Warsaw  (Poland).  Dept.  of 

Land  Reclamation. 

T.  Brandyk,  and  R.  Romanowicz. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  1/2,  p  75-85,  August  1989.  4  fig,  1  tab,  28 

ref. 

Descriptors:  'Aeration  zone,  'Soil  water,  'Soil- 
water-plant  relationships,  Darcys  law,  Ditches, 
Mathematical  studies,  Root  zone,  Theory,  Water 
table. 

The  application  of  the  steady-state  soil  moisture 
flow  theory  and  control  theory  for  the  long-term 
water  management  of  soils  is  presented.  The  ad- 
missible ranges  of  both  groundwater  levels  and 
open-ditch  water  levels  are  determined  based  on 
Darcy's  law  for  moisture  flow  in  the  unsaturated 
zone.  It  is  shown  that,  when  describing  the  unsatu- 
rated hydraulic  conductivity  function  by  an  expo- 
nential relation,  the  linearized  form  of  the  flow 
equation  may  be  applied.  Comparison  of  the  results 
of  the  theoretical  calculations  with  field  experi- 
ments showed  that  when  the  depths  of  the  ground- 
water level  and  the  water  level  in  the  ditches 
remain  within  the  determined  admissible  ranges, 
the  soil  moisture  content  of  the  root  zone  does  not 
exceed  presented  limits  for  periods  of  up  to  10 
days.  (Author's  abstract) 
W90-09010 


MODELLING  THE  EFFECTS  OF  TIED-RIDG- 
ING  ON  WATER  CONSERVATION  AND  CROP 
YIELDS. 

Texas  Agricultural   Experiment   Station,  Temple. 

Blackland  Research  Center. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09011 


NUMERICAL    KINEMATIC    WAVE    MODEL 
FOR  BORDER  IRRIGATION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09017 


LUMPED  VERSUS  DISTRIBUTED  MASS  MAT- 
RICES IN  THE  FINITE  ELEMENT  SOLUTION 
OF  SUBSURFACE  FLOW. 

Reading  Univ.  (England).  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09156 


x 
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MAPPING  SATURATED  AREAS  WITH  A  HEL- 
ICOPTER-BORNE C  BAND  SCATTERO- 
METER. 

Centre  de  Recherches  en  Physique  de  l'Environne- 

ment,  Issy-les-MouIineaux  (France). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09168 


R-5  REVISITED:  I.  SPATIAL  VARIABILITY  OF 
INFILTRATION  ON  A  SMALL  RANGELAND 
CATCHMENT. 

California  Univ.,  Berkeley.  Dept.  of  Soil  Science. 
K.  Loague,  and  G.  A.  Gander. 
Water  Resources  Research  WRERAQ,  Vol.   26, 
No.  5,  p  957-971,  May  1990.  11  fig,  13  tab,  23  ref. 

Descriptors:  'Infiltration,  *Soil  water,  ♦Water- 
sheds, Catchment  areas,  Pastures,  R-5  catchment 
site,  Rainfall,  Rainfall-runoff  relationships,  Spatial 
variation,  Statistical  methods,  Vegetation. 

A  large  set  of  data  (247  measurements)  was  collect- 
ed from  steady  state  infiltration  experiments  at  the 
R-5  experimental  site,  Chickasha,  Oklahoma,  a  0.1 
sq  km  native  grassland  pasture  in  a  subhumid 
region.  Using  geostatistical  methods,  the  spatial 
variability  of  infiltration  was  characterized.  The 
range  of  spatial  persistence  for  infiltration  was 
very  small  (<20  m),  typical  of  those  found  for 
similar  environments.  Steady  state  infiltration  rates 
were  linked  to  vegetation  type  and  were  found  to 
vary  with  time.  The  uncertainty  associated  with 
the  infiltration  measurements  was  reduced  by 
changing  the  grid  spacing  from  50  to  25  m.  Yet, 
this  was  not  sufficient  to  map  infiltration  variabili- 
ty. (See  also  W90-09170)  (Cassar-PTT) 
W90-09169 


R-5  REVISITED:  II.  REEVALUATION  OF  A 
QUASI-PHYSICALLY  BASED  RAINFALL- 
RUNOFF  MODEL  WITH  SUPPLEMENTAL  IN- 
FORMATION. 

California  Univ.,  Berkeley.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2A. 

W90-09170 


NATURE  OF  THE  DISPERSIVE  FLUX  IN 
SATURATED  HETEROGENEOUS  POROUS 
MEDIA. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

R.  L.  Naff. 

Water  Resources  Research   WRERAQ,  Vol.   26, 

No.   5,   p   1013-1026,  May    1990.  6  fig,   30  ref,  4 

append. 

Descriptors:  'Groundwater  movement,  *Path  of 
pollutants,  'Porous  media,  *Solute  transport, 
Aquifers,  Dispersion,  Heterogeneity,  Hydraulic 
conductivity,  Mathematical  studies,  Model  studies, 
Saturated  flow,  Tracers. 

A  method  was  developed  for  evaluating  the  mean 
transport  of  a  tracer  in  saturated  heterogeneous 
porous  media  when  the  hydraulic  conductivity  can 
be  represented  by  a  stochastic  process;  no  assump- 
tion concerning  stationarity  of  the  concentration 
field  was  made.  The  analysis  resulted  in  a  trans- 
form-space solution  for  the  dispersive  flux  associat- 
ed with  the  mean  concentration  in  a  mean  uniform 
flow  field  when  the  tracer  was  conservative.  For  a 
pulse  input  of  tracer,  general  forms  for  the  first 
four  moments  in  the  longitudinal  direction  are 
presented.  A  general  form  for  the  global  dispersive 
flux,  associated  with  mean  transport,  is  presented 
for  the  case  where  local  dispersion  relative  to  the 
length  scale  of  heterogeneity,  is  negligible.  The 
global  dispersive  flux  takes  the  form  of  a  convolu- 
tion, over  time,  of  the  concentration  gradient 
weighted  by  the  correlation  function  of  the  veloci- 
ty field.  In  large  time,  this  integral  asymptotically 
approaches  a  classical  Fickian  form.  The  convolu- 
tion formulation  of  the  global  flux  manifested  itself 
in  early  time  in  the  form  of  non-Gaussian  behavior 
of  the  mean  tracer  concentration.  Beyond  a  travel 
distance  equivalent  to  about  20  length  scales  of  the 
hydraulic  conductivity  process,  Gaussian  behavior 
of  the  mean  tracer  cloud  dominated.  (Author's 
abstract) 
W90-09I73 


FRACTAL  PROCESSES  IN  SOIL  WATER  RE- 
TENTION. 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 

S.  W.  Tyler,  and  S.  W.  Wheatcraft. 

Water  Resources  Research   WRERAQ,  Vol.   26, 

No.  5,  p  1047-1054,  May  1990.  5  fig,  23  ref.  U.S. 

Department     of     Energy     Grant     DE-FG08-85- 

NV10461. 

Descriptors:  'Fractal  geometry,  'Model  studies, 
'Porous  media,  'Soil  moisture  retention,  'Soil 
water,  Hydraulic  conductivity,  Mathematical  stud- 
ies, Pore  size.  Porosity,  Sierpinski  carpet,  Soil  po- 
rosity, Soil  texture. 

A  physical  conceptual  model  for  soil  texture  and 
pore  structure  based  on  the  concept  of  fractal 
geometry  was  proposed.  The  paradigm  used  for 
the  soil  pore  size  distribution  was  the  Sierpinski 
carpet,  which  is  a  fractal  that  contains  self  similar 
holes  (pores)  over  a  wide  range  of  scales.  The 
water  retention  properties  of  regular  and  random 
Sierpinski  carpets  were  evaluated  and  related  di- 
rectly to  the  Brooks  and  Corey  (or  Campbell) 
empirical  water  retention  model.  Fractal  dimen- 
sions of  typical  soils  ranged  from  1.71  to  1.95,  with 
the  highest  dimension  associated  with  the  finest 
textured  soils.  The  fractal  dimension  was  shown  to 
strongly  control  the  water  retention  properties  of 
the  Sierpinski  carpet  'soil.'  Higher  fractal  dimen- 
sions mimicked  clay-type  soils  with  very  slow 
dewatering  characteristics;  and  relatively  low  frac- 
tal dimensions,  a  sandy  soil  with  relatively  rapid 
dewatering  characteristics.  The  proposed  model 
removes  the  empirical  fitting  parameters  from  the 
soil  water  retention  models  and  provides  param- 
eters with  are  intrinsic  to  the  nature  of  the  fractal 
porous  structure.  The  relative  permeability  func- 
tions of  Burdine  and  Mualem  were  shown  to  be 
fractal  directly  from  fractal  water  retention  results. 
(Cassar-PTT) 
W90-09175 


DIFFUSION  COEFFICIENTS  IN  GRAVEL 
UNDER  UNSATURATED  CONDITIONS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-09176 


EFFECTS  OF  AMELIORATING  EXPOSED 
SUBSOIL  PRIOR  TO  SOWING  ON  THE 
WATER  RELATIONS  AND  PRODUCTIVITY 
OF  PASTURE  DURING  AN  IRRIGATION 
CYCLE. 

Kyabram  Research  Inst.  (Australia).  Dept.  of  Agri- 
culture and  Rural  Affairs. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09203 


SOIL  N  MINERALIZATION  AND  NITRIFICA- 
TION IN  RELATION  TO  NITROGEN  SOLU- 
TION CHEMISTRY  IN  A  SMALL  FORESTED 
WATERSHED. 

York  Univ.,  North  York  (Ontario).  Dept.  of  Geog- 
raphy. 

A.  R.  Hill,  and  M.  Shackleton. 
Biogeochemistry  BIOGEP,  Vol.  8,  No.  2,  p  167- 
184,  September  1989.  5  fig,  3  tab,  30  ref. 

Descriptors:  'Forest  watersheds,  'Mineralization, 
•Nitrates,  'Nitrification,  'Nitrogen  cycle,  'Small 
watersheds,  'Soil  chemistry,  'Soil  water,  Ground- 
water chemistry,  Hemlock  trees,  Maple  trees,  On- 
tario, Pine  trees,  Riparian  vegetation,  Soil-water- 
plant  relationships,  Streams,  Toronto. 

Spatial  variations  in  soil  processes  regulating  min- 
eral N  losses  to  streams  were  studied  in  a  small 
watershed  near  Toronto,  Ontario.  Annual  net  N 
mineralization  in  the  0-8  cm  soil  was  measured  in 
adjacent  upland  and  riparian  forest  stands  using  in 
situ  soil  incubations  from  April  1985  to  1987.  Mean 
annual  rates  of  soil  N  mineralization  and  nitrifica- 
tion were  higher  in  a  maple  soil  (93.8  and  87.0  kg/ 
ha)  than  in  a  pine  soil  (23.3  and  8.2  kg/ha).  Very 
low  mean  rates  of  mineralization  (3.3  kg/ha)  and 
nitrification  (3.4  kg/ha)  were  found  in  a  riparian 
hemlock  stand.  Average  NO(3)  nitrogen  concen- 
trations in  soil  solutions  were  0.3  to  1.0  mg/L  in 
the  maple  stand  and  <0.06  mg/L  in  the  pine  stand. 


Concentrations  of  NO(3)  nitrogen  in  shallov 
ground  water  and  stream  water  were  3  to  4  time: 
greater  in  a  maple  subwatershed  than  in  a  pim 
subwatershed.  Rapid  N  uptake  by  vegetation  wa 
an  important  mechanism  reducing  solution  losse: 
of  NO(3)  nitrogen  in  the  maple  stand.  Low  rates  o 
nitrification  were  mainly  responsible  for  negligibli 
NO(3)  nitrogen  solution  losses  in  the  pine  stand 
(Author's  abstract) 
W90-09268 


ENHANCED  DEGRADATION  OF  CARBA 
MOTHIOATE  HERBICIDES  IN  HISTORY 
SOILS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks 

burg.  Dept.  of  Plant  Pathology,  Physiology  anc 

Weed  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09451 


DEGRADATION    OF    TERBUFOS    IN    SOILS 
DURING  DROUGHT  CONDITIONS. 

Clemson  Univ.,  SC.  Inst,  of  Wildlife  and  Environ 

mental  Toxicology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09452 


MOVEMENT  OF  TRIAZINE  HERBICIDES  IN 
CONVENTIONAL  AND  CONSERVATIVE 
TILLAGE  SYSTEMS. 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09467 


INFLUENCE  OF  IRRIGATION  AND  RAIN- 
FALL  ON  THE  MOVEMENT  OF  INSECTI- 
CIDES THROUGH  A  SANDY  LOAM  SOIL. 

North    Dakota   Agricultural    Experiment   Station, 

Fargo.  Dept.  of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09471 


MODELING  AND  MEASUREMENT  OF  TE- 
BUTHIURON  (SPIKE)  MOBILITY  IN  INTER- 
MOUNTAIN  SOILS. 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W90-09474 


PREFERENTIAL  FLOW  THROUGH  MACRO- 
PORES:  TILLAGE  IMPLICATIONS. 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09475 


2H.  Lakes 


CONTAMINANTS  IN  FOODS  OF  AQUATIC 
BIRDS  AT  KESTERSON  RESERVOIR,  CALI- 
FORNIA, 1985. 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08644 


SELENIUM  ACCUMULATION  BY  RACCOONS 
EXPOSED  TO  IRRIGATION  DRAINWATER 
AT  KESTERSON  NATIONAL  WILDLIFE 
REFUGE,  CALIFORNIA,  1986. 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08645 


EFFECTS  OF  ELEVATED  FOODBORNE  SELE- 
NIUM ON  GROWTH  AND  REPRODUCTION 
OF  THE  FATHEAD  MINNOW  (PIMEPHALES 
PROMELAS). 

California  Univ.,  Davis.   Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08646 
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EFFECTS  OF  ATRAZINE  ON  MICROCOSMS 
DEVELOPED  FROM  FOUR  NATURAL 
PLANKTON  COMMUNITIES. 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08652 


MOVEMENT  OF  DISSOLVED  RADIONU- 
CLIDES FROM  SUBMERGED  URANIUM 
MINE  TAILINGS  INTO  THE  SURFACE 
WATER  OF  LANGLEY  BAY,  SASKATCHE- 
WAN, CANADA. 

Environmental  Protection  Service,  Regina  (Sas- 
katchewan). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08653 


EFFECT  OF  SEDIMENT  CONTACT  AND 
UPTAKE  MECHANISMS  ON  ACCUMULA- 
TION OF  THREE  CHLORINATED  HYDRO- 
CARBONS IN  THE  MIDGE,  CHIRONOMUS 
RIPARIUS. 

Ohio  State  Univ.,  Columbus.  Environmental  Biol- 
ogy Program. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08662 


TRIHALOMETHANES  IN  THE  WATER  SUP- 
PLIES OF  SARDINIA,  ITALY. 

Cagliari  Univ.  (Italy).  Inst,  of  Hygiene. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08664 


ORGANIC  MICROPOLLUTANTS  IN  LAKES:  A 
SEDIMENTOLOGICAL  APPROACH. 

Istituto  di  Ricerca  sulle  Acque,  Brugherio  (Italy). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08668 


ELECTRON  MICROSCOPE  AUTORADIOGRA- 
PHIC EXAMINATION  OF  UPTAKE  BEHAV- 
IOR OF  LIPOPHILIC  CHEMICALS  INTO 
FISH  GILL. 

Sumitomo  Chemical  Co.  Ltd.,  Takarazuka  (Japan). 

Biochemistry  and  Toxicology  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08670 


ECOLOGICAL  EFFECTS  OF  ATRAZINE  ON 
TWO  OUTDOOR  ARTIFICIAL  FRESHWATER 
ECOSYSTEMS. 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Inst,  fuer  Botanik,  Lehrgebeit  Systematik  und  Oe- 

kophysiologie. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08693 


COMPARISON  OF  BIOTIC  INDEX  VALUES 
FOR  INVERTEBRATE  COLLECTIONS  FROM 
NATURAL  AND  ARTIFICIAL  SUBSTRATES. 

South   Dakota  State  Univ.,   Brookings.   Dept.  of 

Wildlife  and  Fisheries. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-08697 


POPULATION  DYNAMICS  AND  FEEDING  OF 
MAYFLY  LARVAE  IN  SOME  ACID  AND  AL- 
KALINE NEW  ZEALAND  STREAMS. 

Canterbury   Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

K.  J.  Collier,  and  M.  J.  Winterbourn. 

Freshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 

181-189,  April  1990.  4  fig,  4  tab,  26  ref. 

Descriptors:  *Acid  rain  effects,  *Acid  streams, 
*Aquatic  insects,  'Mayflies,  *New  Zealand, 
•Stream  ecology,  Alkaline  water,  Feeding  behav- 
ior, Hydrogen  ion  concentration,  Population  dy- 
namics, Productivity. 

Population  dynamics  (density,  biomass,  annual  pro- 
duction), gut  contents  and  feeding  rates  of  mayflies 
(Deleatidium  species;  Leptophlebiidae)  were  com- 
pared in  two  naturally  acid  (mean  pH  4.8),  brown- 
water  streams  and   two  alkaline  (mean   pH   7.5), 


clearwater  streams  in  South  Westland,  New  Zea- 
land. Mean  densities  of  larvae  (range  234-23 18/sq 
m)  were  higher  in  alkaline  streams  on  most  of  the 
six  bimonthly  sampling  dates.  Mean  biomass  (range 
0.020-0.376  g  larval  dry  weight  (LDW)/sq  m)  was 
always  highest  at  the  stable,  spring-fed,  alkaline 
site  and  was  lower  at  the  acid  sites  and  another 
alkaline  site  where  the  population  was  always 
dominated  by  small  larvae.  Annual  production  was 
high  at  the  more  stable,  alkaline  site  (10.35 
gLDW/sq  m)  but  much  lower  at  the  other  sites 
(2.49-3. 77g/sq  m).  Gut  contents  of  larvae  were 
dominated  by  fine  (45-75  microm  widest  diameter) 
particulate  matter  (69-99%),  diatoms  (up  to  21%) 
and,  at  one  site,  filamentous  algae  (8-13%).  Graz- 
ing rates  of  mayflies  on  epilithon  were  significantly 
higher  on  stones  taken  from  acid  than  alkaline 
streams  and  material  grazed  from  acid  streams  had 
a  higher  proportion  of  inorganic  material  (87-93% 
and  61-83%  inorganics,  respectively).  Higher  graz- 
ing rates  may  reflect  lower  quality  of  epilithic  food 
in  acid,  brownwater  streams,  a  factor  that  could 
contribute  to  the  lower  productivity  of  Deleati- 
dium populations  at  these  sites.  (Author's  abstract) 
W90-08698 


CHANGE  TO  A  DIATOM  ASSEMBLAGE  IN  A 
EUTROPHIC  LAKE  FOLLOWING  POINT 
SOURCE  NUTRIENT  RE-DIRECTION:  A  PA- 
LAEOLIMNOLOGICAL  APPROACH. 

University   Coll.,   London   (England).    Palaeoeco- 

logy  Research  Unit. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-08699 


DIATOMS  AS  INDICATORS  OF  WATER 
QUALITY  IN  SOME  ENGLISH  URBAN 
LAKES. 

Oxford  Univ.  (England).  Geography  School. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08700 


SEASONAL  RESPONSE  OF  DIATOM  COM- 
MUNITIES TO  VARIABLE  WATER  QUALITY 
IN  SOME  ENGLISH  URBAN  LAKES. 

Oxford  Univ.  (England).  Geography  School. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08701 


EXPERIMENTAL  EVIDENCE  QUANTIFYING 
THE  ROLE  OF  BENTHIC  INVERTEBRATES 
IN  ORGANIC  MATTER  DYNAMICS  OF  HEAD- 
WATER STREAMS. 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
T.  F.  Cuffney,  J.  B.  Wallace,  and  G.  J.  Lugthart. 
Freshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 
281-299,  April    1990.  9  fig,   12  tab,   58   ref.   NSF 
grants  BSR83- 16082  and  BSR87- 18005. 

Descriptors:  *Benthic  fauna,  'Invertebrates, 
'Mountain  streams,  'Organic  matter,  Aquatic  bac- 
teria, Decomposition,  Detritus,  Insecticides,  Inver- 
tebrate drift,  Litter,  Methoxychlor,  Species  com- 
position. 

The  insecticide  methoxychlor  was  applied  season- 
ally to  one  of  three  small  headwater  streams  in  the 
southern  Appalachian  Mountains  in  North  Caroli- 
na. The  initial  application  caused  massive  inverte- 
brate drift  (>  1,000,000  organisms/wk)  and  result- 
ed in  a  community  with  few  shredders  and  reduced 
abundances  of  most  insect  taxa.  Bacteria  densities 
and  microbial  respiration  rates  were  not  affected 
by  treatment.  Disruption  of  the  invertebrate  com- 
munity resulted  in  significant  reductions  in  leaf 
litter  processing  rates  (50-74%  reduction  depend- 
ing on  leaf  species)  and  in  the  amount  of  leaf  litter 
processed  annually  (reduction  of  25-28%).  Reduc- 
tions in  leaf  litter  processing  rates  resulted  in  signif- 
icant reductions  in  fine  particulate  organic  matter 
(FPOM)  export.  Declines  in  both  concentration 
and  total  export  were  detectable  within  1  week  of 
treatment.  Annual  FPOM  export  was  reduced  to 
33%  of  pretreatment  levels.  Alteration  to  the  in- 
vertebrate community  had  a  much  greater  effect 
on  FPOM  export  than  a  severe  (50-200  year) 
drought.  Course  particulate  organic  matter  export 
was  not  significantly  influenced  by  treatment  but 
was  influenced  by  hydrologic  differences  among 
years.  (Author's  abstract) 


W90-08702 


ENZYMIC  AND  CHEMICAL  ANALYSIS  OF 
PARTICULATE  ORGANIC  MATTER  FROM  A 
BOREAL  RIVER. 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Biology. 
R.  L.  Sinsabaugh,  and  A.  E.  Linkins. 
Freshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 
301-309,  April  1990.  5  fig,  4  tab,  22  ref. 

Descriptors:  'Boreal  streams,  'Enzymes,  'Micro- 
bial degradation,  'Organic  matter,  Detritus,  Fiber, 
Limnology,  Nitrogen,  Particle  size.  Phenols,  Phos- 
phorus, Succession,  Water  chemistry. 

Benthic  particulate  organic  matter  (POM)  was  col- 
lected from  a  shallow  pool  of  a  fourth  order  boreal 
stream  and  sorted  into  seven  size  fractions  ranging 
from  63  to  >4000  microm.  Each  size  fraction  was 
analyzed  for  fiber,  total  phosphorus,  and  total 
Kjeldahl  nitrogen.  Microbial  activity  was  meas- 
ured by  oxygen  consumption  and  characterized  by 
assaying  for  eleven  classes  of  exoenzymes  includ- 
ing cellulase,  phenol  oxidase,  peroxidase,  phospha- 
tase and  sulfatase.  Indices  of  detritus  quality  such 
as  C/N,  C/P,  percent  lignin,  and  microbial  respira- 
tion showed  improvement  with  decreasing  particle 
size.  Three  covarying  exoenzyme  groups  were 
identified:  a  carbohydrase-phosphatase  group  that 
included  eight  enzymes,  a  phenol  oxidase-peroxi- 
dase group,  and  sulfatase.  The  activity  of  the  car- 
bohydrase-phosphatase group  was  significantly 
correlated  with  microbial  respiration  and  the  car- 
bohydrate content  of  the  POM.  Phenol  oxidase- 
peroxidase  activity  was  correlated  with  lignin  con- 
tent for  POM  greater  than  250  microm,  but  activi- 
ty increased  markedly  in  the  two  smallest  size 
fractions  even  though  the  lignin  content  of  the 
POM  continued  to  decline.  Sulfatase  activity  was 
inversely  related  to  particle  size  over  the  entire 
range.  The  changes  in  microbial  activity  with  par- 
ticle size  were  attributed  to  the  increasing  surface 
area  to  volume  ratio  of  smaller  particles  and  to  an 
ecological  succession  in  the  microbial  community. 
(Author's  abstract) 
W90-08703 


INFLUENCES  OF  SEASONAL  FLOODING  ON 
MACROINVERTEBRATE  ABUNDANCE  IN 
WETLAND  HABITATS. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Fisheries  and 

Wildlife. 

H.  A.  Neckles,  H.  R.  Murkin,  and  J.  A.  Cooper. 

Freshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 

31 1-322,  April  1990.  3  fig,  3  tab,  32  ref. 

Descriptors:  'Ecological  effects,  'Flooding,  'Lim- 
nology, 'Macroinvertebrates,  'Marshes,  'Popula- 
tion density,  'Wetlands,  Aquatic  insects,  Life  his- 
tory studies,  Manitoba,  Seasonal  variation,  Vegeta- 
tion. 

The  effects  of  seasonal  flooding  on  macroinverte- 
brate  abundance  was  studied  by  manipulating 
water  regime  and  detrital  level  within  three  contig- 
uous experimental  marshes  in  Manitoba,  Canada, 
over  a  two  year  period.  One  area  was  seasonally 
flooded  (standing  water  present  through  midsum- 
mer) with  emergent  vegetation  left  undisturbed, 
one  was  semipermanently  flooded  (standing  water 
present  through  the  ice-free  season)  with  the  vege- 
tation left  undisturbed,  and  one  was  seasonally 
flooded  with  the  vegetation  harvested  at  the  end  of 
the  first  summer.  Abundances  of  frequent  macroin- 
vertebrate  taxa  were  compared  between  the  sea- 
sonally flooded-undisturbed  treatment  area  and 
each  of  the  other  areas.  Densities  of  total  inverte- 
brates and  of  the  dominant  taxa  (Cladocera,  Ostra- 
coda,  and  Culicidae)  were  reduced  dramatically  by 
a  year  of  semipermanent  flooding,  despite  high 
levels  of  particulate  organic  food  resources  and 
low  populations  of  predators.  Densities  were  not 
reduced  by  lowering  the  availability  of  detritus 
under  seasonally  flooded  conditions.  Taxa  unaf- 
fected by  water  regime  included  Dytiscidae,  Cor- 
ixidae,  Chironomidae,  Ceratopogonidae  and  Ephy- 
dridae.  Semipermanent  flooding  may  have  elimi- 
nated environmental  cues  necessary  for  oviposi- 
tion,  embryonic  development  and  hatch  among 
dominant  taxa.  High  invertebrate  densities  in  tern- 
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porary  waters  may  be  more  dependent  upon  life 
history  traits  of  resident  fauna  than  upon  habitat 
features  such  as  food  availability  or  predation  pres- 
sure. (Author's  abstract) 
W90-08704 


PHOSPHORUS  TRANSFORMATIONS  IN  THE 
EPILIMNION  OF  HUMIC  LAKES:  BIOLOGI- 
CAL UPTAKE  OF  PHOSPHATE. 

Lancaster  Univ.  (England).  Div.  of  Biological  Sci- 
ences. 
R.  I.  Jones. 

Freshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 
323-337,  April  1990.  9  fig,  1  tab,  53  ref. 

Descriptors:  *Algae,  "Cycling  nutrients,  "Dys- 
trophic lakes,  "Hurnic  substances,  "Limiting  nutri- 
ents, "Limnology,  "Phosphates,  Bacteria,  Finland, 
Lake  turnover,  Microbial  degradation. 

The  hypothesis  that  dissolved  humic  material 
(DHM)  stimulates  bacterial  involvement  in  phos- 
phorus transformations  and  may  thus  lead  to  de- 
creased accessibility  of  phosphorus  to  algae  was 
investigated  by  studying  three  small  forest  lakes  in 
southern  Finland  representing  a  wide  range  of 
DHM  concentrations.  Bacterial  biomass  did  not 
differ  significantly  between  the  lakes,  but  algal 
biomass  was  significantly  lower  at  higher  DHM 
concentrations.  Consequently  the  ratio  of  algal  bio- 
mass to  bacterial  biomass  was  significantly  lower 
in  the  most  humic  lake.  Uptake  of  phosphorus 
from  added  33P04  was  partitioned  between  algal 
and  bacterial  size  fractions  by  differential  filtration. 
No  significant  variation  between  lakes  was  found 
in  the  proportion  of  particulate  33P  recovered 
from  the  algal  fraction.  Turnover  times  for  phos- 
phate were  significantly  longer  in  the  most  humic 
lake  and  also  showed  lower  variability.  In  general 
turnover  times  were  long  in  comparison  with 
values  reported  from  many  other  lakes.  Only  brief- 
ly in  mid  summer  did  turnover  times  in  two  lakes 
shorten  to  values  which  would  indicate  that 
demand  for  phosphate  was  outstripping  supply. 
Short-term  storage  of  samples  from  the  most 
humic  lake  stimulated  biological  incorporation  of 
33P,  but  additions  of  nitrogen  and  iron  had  little 
effect  on  phosphate  uptake.  In  these  small  forest 
lakes  it  is  probable  that  no  single  nutrient  consist- 
ently limits  plankton  development.  Since  no  evi- 
dence was  found  that  DHM  shifts  the  balance  of 
plankton  phosphate  uptake  away  from  algae  to- 
wards bacteria,  the  influence  of  DHM  on  phospho- 
rus transformations  may  be  through  chemical  regu- 
lation of  free  phosphate  availability.  (Author's  ab- 
stract) 
W90-08705 


STRUCTURAL,  PHYSICAL  AND  CHEMICAL 
CHARACTERISTICS  OF  MICROCYSTIS  AER- 
UGINOSA HYPERSCUMS  FROM  A  HYPER- 
TROPHIC LAKE. 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
T.  Zohary,  and  A.  M.  Pais  Madeira. 
Freshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 
339-352,  April  1990.  6  fig,  6  tab,  34  ref. 

Descriptors:  "Cyanophyta,  "Decomposing  organic 
matter,  "Eutrophic  lakes,  "Hyperscums,  "Hyper- 
trophic lakes,  "Limnology,  "Scum,  "South  Africa, 
Anaerobic  conditions,  Hartbeespoort  Dam,  Light 
penetration,  Methanogenesis,  Nutrients,  Water 
chemistry,  Water  movement. 

The  structural,  physical  and  chemical  characteris- 
tics of  cyanobacterial  hyperscums  (floating  scums 
of  densely  packed  cyanobacteria,  measuring  deci- 
meters in  thickness,  that  are  covered  by  a  dry  crust 
of  photo-oxidized  cells)  from  hypertrophic  Hart- 
beespoort Dam,  South  Africa  were  examined.  The 
hyperscum  community  was  a  cyanobacterial-bacte- 
rial  association,  in  which  the  cyanobacterium  Mi- 
crocystis aeruginosa  comprised  98%  of  the  biovo- 
lume,  with  cell  concentrations  exceeding  1  billion/ 
ml.  The  crust  attenuated  all  the  incident  light  and 
reduced  free  gas  exchange  Beneath  it  continuously 
dark  anaerobic,  highly  reduced  conditions  pre- 
vailed. As  the  hyperscum  aged  over  3  months  in 
1984,  at  10  cm  depth  the  pH  gradually  declined 
from  6.6  to  5.9,  interstitial  water  ammonia-N  con- 
centrations increased  from  0.45  to  1 19  mg/L,  solu- 


ble reactive  phosphorus  from  2.8  to  83.3  mg/L, 
and  dissolved  organic  carbon  reached  a  maximum 
of  460  mg/L.  At  any  point  in  time  these  concentra- 
tions declined  gradually  with  increasing  depth 
within  the  hyperscum,  and  declined  dramatically 
beneath  the  hyperscum.  Similar  patterns  were  re- 
corded in  another  hyperscum  in  1986.  The  chemi- 
cal and  temperature  depth  profiles  indicated  that 
free  water  movement  took  place  around  and  under 
the  hyperscum,  but  within  it  water  movement  was 
restricted  to  diffusion.  Gas  bubbles  composed  of 
28%  methane,  19%  C02,  53%  N2,  and  traces  of 
H2  trapped  within  the  hyperscum,  and  the  pres- 
ence of  volatile  fatty  acids  in  the  interstitial  water 
were  indicative  of  anaerobic  decomposition  proc- 
esses mediated  by  fermenting  and  methanogenic 
bacteria,  and  N:P  ratios  below  1.5  in  the  interstitial 
water  suggested  that  nitrogen  was  lost  as  gas, 
possibly  through  denitrification.  It  is  hypothesized 
that  the  major  sites  of  decay  of  M.  aeruginosa  were 
the  crust  and  the  compact  layer  beneath  it,  while 
deeper  within  the  hyperscum  this  cyanobacterium 
could  survive  prolonged  periods  of  dark  anaerobic 
conditions.  (Author's  abstract) 
W90-08706 


PHOSPHATASE  ACTIVITY  IN  RELATION  TO 
PHYTOPLANKTON  COMPOSITION  AND  PH 
IN  SWEDISH  LAKES. 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

H.  Olsson. 

Freshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 

353-362,  April  1990.  2  fig,2  tab,  42  ref. 

Descriptors:  "Acid  rain  effects,  "Enzymes,  "Hy- 
drogen ion  concentration,  "Lakes,  "Limnology, 
"Phytoplankton,  "Sweden,  Eutrophic  lakes,  Oligo- 
trophic  lakes,  Phosphatases,  Species  composition. 

Potential  phosphatase  activity  and  phytoplankton 
from  several  Swedish  lakes  of  different  character 
were  compared  in  order  to  evaluate  the  impor- 
tance of  lake  water  pH  and  phytoplankton  compo- 
sition for  the  activity  and  pH  optimum  of  lake 
water  phosphatases.  In  oligotrophic  lakes,  in  which 
phytoplankton  biomass  was  most  often  dominated 
by  Ochromonadaceae  species,  optimum  phosphate 
activity  was  found  at  pH  values  <6.  In  eutrophic 
lakes,  where  species  of  Cyanophyceae  and  Bacil- 
lariophyceae  dominated  the  phytoplankton  bio- 
mass, optimum  phosphatase  activity  was  found  at 
pH  7.5  or  8.5.  The  pH  optimum  of  phosphatase 
activity  often  differed  from  the  corresponding  lake 
water  pH.  Experimental  variation  in  phosphorus 
availability  resulted  in  predictable  changes  in  phos- 
phatase activity.  However,  specific  phosphatase 
activity,  calculated  per  biomass  of  phytoplankton, 
was  dependent  on  plankton  species  composition. 
(Author's  abstract) 
W90-08707 


ENDLESS  SUMMER:  INTERNAL  LOADING 
PROCESSES  DOMINATE  NUTRIENT  CY- 
CLING IN  TROPICAL  LAKES. 

Michigan  Univ.,  Ann  Arbor.   Dept.  of  Biology. 
P.  Kilham,  and  S.  S.  Kilham. 
Freshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 
379-389,  April  1990. 

Descriptors:  "Africa,  "Cycling  nutrients,  "Dia- 
toms, "Lakes,  "Paleolimnology,  "Phosphorus, 
•Phytoplankton,  "Silicon,  "Tropical  areas,  Eutro- 
phic lakes,  Lake  level,  Mixing,  Oligotrophic  lakes, 
Stephanodiscus,  Temperate  zone. 

Fossil  diatom  assemblages  deposited  in  more  than  a 
dozen  African  lakes  roughly  9500  years  BP  were 
dominated  by  a  single  planktonic  species,  Stephan- 
odiscus astraea  (Ehrenb.)  Grun.  These  diatoms 
flourished  when  lake-levels  were  maximal.  Because 
the  ecological  physiology  of  Stephanodiscus  spe- 
cies is  well  known,  one  can  predict  the  nutrient 
regime  that  must  have  existed  when  Stephanodis- 
cus bloomed.  Owing  to  competition  for  resources 
Stephanodiscus  species  dominate  when  the  supply 
ratio  of  silicon  to  phosphorus  (in  moles)  in  the 
epiliminion  is  relatively  low  (Si:P  approx.  1)  Con- 
sequently, lakes  dominated  by  S.  astraea  are  often 
hypereutrophic.  A  series  of  hypotheses  are  pro- 
posed to  explain  why  tropical  lakes  have  decreas- 


ing Si:P  ratios  as  lake-levels  increase,  primarily 
owing  to  internal  P-loading  processes  in  the  epilim- 
nia.  These  observations  appear  to  contradict 
present  conceptions  of  the  fundamental  relation- 
ships governing  nutrient  loadings  to  and  within 
lakes.  Tropical  lakes  appear  to  have  had  increasing 
epilimnetic  phosphorus  loading  as  lake-levels  in- 
creased. In  contrast,  large,  deep  lakes  in  the  tem- 
perate zone  are  usually  oligotrophic,  with  high 
Si:P  ratios.  It  is  concluded  that  regeneration  rates 
are  greater  than  removal  rates  for  phosphorus  in 
tropical  lakes  as  compared  to  temperate  lakes,  es- 
pecially where  epilimnetic  mixing  exceeds  50  m. 
Biological  control  of  the  elemental  cycles  domi- 
nate in  tropical  lakes,  whereas  nutrient  cycles  in 
temperate  lakes  are  dominated  by  physical  process- 
es for  a  large  part  of  the  year.  This  results  in  major 
differences  in  the  fundamental  mechanisms  of  nu- 
trient regeneration  and  their  relationships  to  mor- 
phometric  features  in  the  two  regions.  (Author's 
abstract) 
W90-08708 


PRODUCTION  OF  JUVENILE  ATLANTIC 
SALMON,  SALMO  SALAR  L.,  AND  BROWN 
TROUT,  SALMO  TRUTTA  L.,  WITHIN  DIF- 
FERENT SECTIONS  OF  A  SMALL  ENRICHED 
NORWEGIAN  RIVER. 

Rogaland  Distriktshoegskole,  Stavanger 

(Norway). 

A.  Bergheim,  and  T.  Hesthagen. 
Journal  of  Fish  Biology  JFIBA9,  Vol.  36,  No.  4,  p 
545-562,  April  1990.  4  fig,  8  tab,  40  ref. 

Descriptors:  "Fish  populations,  "Norway, 
"Salmon,  "Trout,  Carrying  capacity,  Growth,  Life 
history  studies,  Nutrients,  Productivity,  Regression 
analysis. 

Growth,  density  and  production  of  juvenile  Atlan- 
tic salmon  and  brown  trout  were  studied  in  three 
different  sections  of  the  Kvassheimsana  River  in 
south-western  Norway  from  1979  to  1983.  Section 
1,  in  the  upper  part  of  the  river,  is  located  above  a 
waterfall  impassable  for  migratory  salmonids  and  is 
surrounded  by  grazing  land.  Sections  2  and  3,  in 
the  middle  and  lower  parts  the  river,  are  influ- 
enced by  agricultural  activity.  The  number  of  0  + 
salmon  in  sections  2  and  3  varied  between  30. 1  and 
167.8  specimens/ 100  sq  m,  with  means  90.2  and 
95.2  specimens/ 100  sq  m,  respectively;  the  density 
of  1+  salmon,  with  mean  values  of  16.3  and  51.0 
specimens/100  sq  m,  was  significantly  correlated 
with  the  original  fry  density.  The  growth  rate  of 
0+  salmon  was  not  inversely  related  to  cohort 
density,  but  was  significantly  so  for  1  +  salmon. 
Mean  annual  salmon  production  in  section  2  was 
1595  g/100  sq  m/y,  and  in  section  3  was  841  g/100 
sq  m/y.  A  logarithmic  function  gave  the  best 
curve  fit  between  salmon  production  and  mean 
annual  biomass.  Thus,  production  leveled  off  for 
the  highest  values  recorded  in  section  2,  and  per- 
haps approached  the  carrying  capacity  of  the 
stream.  A  multiple  regression  analysis  showed  that 
yearly  variation  in  it  salmon  density  was  the  single 
factor  accounting  for  most  of  the  total  variability 
in  production  (60%).  Variation  in  water  tempera- 
ture and  nutrient  content  were  not  significantly 
related  to  variation  in  fish  production.  Densities  of 
brown  trout  were  low  in  all  sections  (<20  speci- 
mens/100 sq  m).  Fry  density  was  highest  in  section 
3  and  parr  density  in  section  1.  All  age  groups  of 
sympatric  brown  trout  grew  significantly  faster  in 
sections  2  and  3  compared  with  allopatric  brown 
trout  in  section  1.  (Author's  abstract) 
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ZOOPLANKTON-PHYTOPLANKTON  INTER- 
ACTIONS IN  A  EUTROPHIC  LAKE. 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
M.  R.  James,  and  D.  J.  Forsyth. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  12, 
No.  3,  p  455-472,  May  1990.  8  fig,  5  tab,  32  ref. 

Descriptors:  "Eutrophic  lakes,  "Limnology,  "New 
Zealand,  "Phytoplankton,  "Zooplankton,  Ammo- 
nia, Cyanophyta,  Diatoms,  Feeding  rates,  Preda- 
tion, Seasonal  variation. 
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Enclosure  experiments  were  made  in  a  cyanobac- 
teria  dominated  lake  (Lake  Rotongaio  in  New  Zea- 
land) to  assess  the  impact  of  zooplankton  (>150 
microm)  grazing  on  algal  growth  rates  and  deter- 
mine the  effect  of  diel  and  vertical  changes  in 
zooplankton  grazing  intensity  and  nutrient  (NH4- 
N)  regeneration  upon  abundance  of  phytoplankton. 
The  filamentous  cyanobacterium  Anabaena  minu- 
tissima  var.  attenuata  and  diatom  Cyclotella  men- 
eghiniana  showed  a  negative  linear  change  in  abun- 
dance with  a  gradient  in  zooplankton  grazing  in- 
tensity. Phytoflagellates  were  not  grazed  and 
showed  a  positive  linear  change  in  abundance  with 
increasing  zooplankton  biomass.  These  effects,  as 
well  as  shortening  of  filament  length  of  Anabaena, 
were  caused  by  raptorial  feeding  by  the  calanoid 
copepod  Boeckella  propinqua  which  dominated 
the  zooplankton.  Phytoplankton  growth  was  not 
stimulated  by  addition  of  nutrients,  suggesting  nu- 
trient regeneration  was  not  important.  Diel  and 
vertical  changes  in  feeding  and  NH4-N  regenera- 
tion rates  were  measured  in  March  and  June  1988. 
Diel  differences  were  more  pronounced  in  March 
when  the  water  column  was  stratified.  Specific 
feeding  rates  were  more  important  than  vertical 
changes  in  zooplankton  biomass  in  determining 
community  grazing  rates  in  March,  but  in  June 
when  the  water  column  was  mixed,  vertical  distri- 
bution of  zooplankton  biomass  was  important. 
Zooplankton  grazing  was  an  important  loss  proc- 
ess for  phytoplankton  in  the  lower  part  of  the 
epilimnion  in  Lake  Rotongaio.  (Author's  abstract) 
W90-O8710 


EFFECTS  OF  LIGHT  AND  TEMPERATURE 
ON  PHOTOSYNTHATE  PARTITIONING  IN 
ANTARCTIC  FRESHWATER  PHYTOPLANK- 
TON. 

British  Antarctic  Survey,  Cambridge  (England). 
I.  Hawes. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  12, 
No.  3,  p  513-518,  May  1990.  4  fig,  1  tab,  11  ref. 

Descriptors:  *Antarctica,  "Lakes,  "Limnology, 
"Photosynthesis,  "Phytoplankton,  "Polar  regions, 
Carbon  fixation,  Ice  cover,  Light,  Seasonal  varia- 
tion. Temperature. 

The  effects  of  temperature  and  radiation  flux  on 
the  partitioning  of  photosynthetically  fixed  carbon 
into  four  intracellular  metabolic  pools  was  investi- 
gated for  natural  phytoplankton  assemblages  from 
an  Antarctic  freshwater  lake.  At  ambient  tempera- 
ture, protein  synthesis  was  saturated  at  low  photon 
flux  densities  (30-40  micromol/sq  m/s)  and  above 
this  flux  fixed  carbon  was  increasingly  stored  as 
lipid  and  polysaccharide.  Increasing  temperature 
raised  both  the  saturated  rate  of  protein  synthesis 
and  the  photon  flux  at  which  saturation  occurred. 
There  was  a  corresponding  decline  in  the  accumu- 
lation of  reserve  products,  particularly  at  low  radi- 
ation fluxes.  Phytoplankton  survival  in  polar  lakes 
depends  on  the  ability  to  commence  growth  at  low 
radiation  fluxes  and  to  retain  viability  over  pro- 
longed winter  darkness.  The  pattern  of  photosyn- 
thesis seen  in  Sombre  Lake  is  well  adapted  to  meet 
these  requirements.  Maximal  growth  ratQ5  are  at- 
tained at  low  radiation  fluxes,  comparable  with 
those  prevailing  under  ice  cover,  and  cells  may  still 
accumulate  storage  products  over  the  summer 
period  which  may  be  utilized  over  winter.  The 
interactions  between  radiation  flux,  temperature, 
growth  and  accumulation  of  reserves  may  be  vital 
to  the  survival  of  polar  phytoplankton.  (White- 
Reimer-PTT) 
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SUCCESSIONAL  DYNAMICS  OF  THE  PHYTO- 
PLANKTON IN  THE  LOWER  PART  OF  THE 
RIVER  EBRO. 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

S.  Sabater,  and  I.  Munoz. 

Journal  of  Plankton  Research  JPLRD9,  Vol.   12, 

No.  3,  p  573-592,  May  1990.  7  fig,  2  tab,  26  ref. 
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The  temporal  and  spatial  dynamics  of  phytoplank- 
ton have  been  studied  in  four  sites  located  along 
the  last  60  km  of  the  river  Ebro  in  Spain,  over  a 
period  of  1  year.  Diatoms  and  green  algae  were  the 
most  abundant  groups;  blue-green  algae  were  fre- 
quent only  in  autumn.  Asterionella  formosa  domi- 
nated the  winter  phytoplankton  assemblages.  In 
autumn,  spring  and  early  summer  centric  diatoms 
were  dominant:  Aulacoseira  granulata  (Ehr.)  Si- 
monsen  in  autumn;  Cyclotella  species,  Skeletonema 
potamos  (Weber)Hasle  and  Stephanodiscus  species 
in  spring.  A  great  abundance  of  green  algae  was 
observed  during  the  summer,  mainly  in  the  lower 
sites.  In  the  sites  closer  to  the  mouth,  the  spring 
maximum  of  centric  diatoms  extended  to  the 
summer.  Mainly  in  the  downstream  sites,  a  remark- 
able growth  of  Actinocyclus  normanii  f.  subsalsa 
(Juhl.-Daunf.)  Hustedt  and  Stephanodiscus  hantzs- 
chii  f.  tenuis  (Hust.)Hak.  &  Stoerm.  was  added  to 
green  algae  in  the  late  summer.  By  using  a  princi- 
pal component  analysis  it  was  determined  that  the 
phytoplankton  temporal  succession  and  longitudi- 
nal differences  between  the  sites  may  be  affected 
by  the  variations  in  flow  and  the  increase  of  water 
conductivity  downstream;  both  factors  seem  to  act 
together.  The  river  is  rather  homogeneous  with 
respect  to  the  phytoplankton  assemblages  during 
the  winter  and  spring  months,  and  from  late  spring 
to  the  following  autumn,  differences  greatly  in- 
creased both  over  time  and  in  downstream  areas. 
(Author's  abstract) 
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PHYSIOLOGICAL  AND  ECOLOGICAL  SCAL- 
INGS  OF  BODY  SIZE  IN  AN  OLIGOTROPHY, 
HIGH  MOUNTAIN  LAKE  (LA  CALDERA, 
SIERRA  NEVADA,  SPAIN). 

Malaga  Univ.  (Spain).  Dept.  de  Ecologia. 
J.  Rodriguez,  F.  Echevarria,  and  F.  Jimenez- 
Gomez. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  12, 
No.  3,  p  593-599,  May  1990.  2  fig,  1  tab,  30  ref. 
Junta  de  Andalucia  (Project  no.  9/88),  CICYT 
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Research  Grant  no.  0732/88. 

Descriptors:  "Limnology,  "Mountain  lakes,  "Oli- 
gotrophic  lakes,  "Plankton,  "Spain,  Body  size, 
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Relationships  between  individual  organism  size 
and  abundance  from  picoplankton  to  mesozoo- 
plankton  were  examined  in  the  planktonic  commu- 
nity of  an  oligotrophic,  high  mountain  lake  (La 
Caldera)  in  Spain.  The  overall,  time-integrated  bio- 
mass spectrum  showed  a  slope  very  close  to  zero. 
In  addition,  the  presence  of  a  discontinuity  within 
the  size  range  and  the  clear  tendencies  in  the 
distribution  of  the  residuals  made  the  definition  of 
an  allometric  model  on  this  scale  difficult.  At  the 
smaller  scale  of  subgroups  (pico-,  nano-,  micro-, 
and  mesoplankton)  there  was  a  clear  increase  of 
biomass  per  unit  water  volume  with  body  size.  The 
subgroups  identified  in  La  Caldera  closely  corre- 
spond to  the  idea  of  trophic  level  and  'quasi- 
taxonomic'  groups  because  of  the  simplicity  of  the 
planktonic  community.  The  results  suggest  that,  at 
least  in  this  small  ecosystem,  the  ecological  and 
evolutionary  relationships  which  operate  at  the 
secondary  scale  are  more  important  in  structuring 
the  community  than  the  physiological  factors  (size- 
dependent  metabolism)  which  determine  the  pri- 
mary scaling.  (Author's  abstract) 
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RE-OCCURRENCE  OF  FILAMENTOUS 
PLANKTONIC  CYANOBACTERIA  DURING 
PERMANENT  ARTIFICIAL  DESTRATIFICA- 
TION. 

Fraunhofer-Inst.   fuer   Umweltchemie   und  Oeko- 
toxikologie,  Schmallenberg  (Germany,  F.R.). 
C.  Steinberg,  and  R.  Tille-Backhaus. 
Journal  of  Plankton  Research  JPLRD9,  Vol.   12, 
No.  3,  p  661-664,  May  1990.  3  fig,  8  ref. 
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toria,  Phosphorus  removal,  Succession. 


In  a  small  eutrophicated  kettle  lake  (Lake  Fisch- 
kaltersee,  Iffeldorf  Lake  District,  located  south  of 
the  Lake  Starnberger  See,  Upper  Bavaria)  artificial 
permanent  destratification  was  carried  out  from 
1980  to  1983  in  order  to  remove  cyanobacteria  and 
to  study  mechanisms  of  phytoplankton  succession 
on  a  whole  lake  scale.  The  filamentous  planktonic 
cyanobacterium,  Limnothrix  (Oscillatoria)  redekei 
(Van  Goor),  re-occurred  at  the  end  of  the  third 
year  after  a  complete  absence  for  two  years.  The 
cyanobacteria  peaked  at  the  end  of  the  fourth  year 
of  permanent  destratification;  the  biomass  being 
much  higher  than  during  the  pre-destratification 
period.  The  decreasing  phosphorus  contents  of  the 
lake  indicate  that  the  increasing  densities  of  L. 
redekei  is  not  just  a  matter  of  eutrophication.  It  has 
been  shown  recently  that  the  presence  of  several 
Oscillatorial/Limnothrix  species  in  lake  phyto- 
plankton does  not  necessarily  indicate  eutrophic  or 
even  polytrophic  conditions.  Whether  or  not  oscil- 
latoriales  can  survive  or  even  dominate  under 
mixing  conditions  depends  on  mixing  depth,  eu- 
phoric depth  and  the  ratio  of  both,  provided  that 
biotic  factors  such  as  changes  in  zooplankton  pop- 
ulations, can  be  excluded.  (White-Reimer-PTT) 
W90-08714 


RESOURCE  COMPETITION  OF  HERBIVO- 
ROUS ZOOPLANKTON:  A  REVIEW  OF  AP- 
PROACHES AND  PERSPECTIVES. 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 
K.  O.  Rothhaupt. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  118, 
No.  1,  p  1-29,  March  1990.  12  fig,  116  ref. 

Descriptors:  "Feeding  rates,  "Food  chains,  "Life 
history  studies,  "Limnology,  "Reviews,  "Competi- 
tion, "Zooplankton,  Aquatic  habitats. 

Resource  competition  is  an  indirect  interaction, 
affecting  the  competitors  via  the  exploitation  of 
common  food  sources.  The  traditional  phenomeno- 
logical  view  of  competition  is  presently  being  re- 
placed by  mechanistic  concepts,  thus  opening  the 
way  to  take  advantage  of  knowledge  of  zooplank- 
ton physiology,  life  histories,  and  feeding  modes. 
Ten  hypotheses  of  zooplankton  competition  have 
been  proposed,  five  entirely  based  on  assumptions 
about  resource  use,  five  involving  other  than 
merely  resource  related  aspects.  According  to  the 
size-efficiency  hypothesis,  large  bodied  zooplank- 
tors  (mainly  cladocerans)  are  superior  resource 
users.  The  hypothesis  of  the  superiority  of  small 
zooplankton  assumes  that  small  species  have  an 
advantage  when  food  is  limiting.  The  r-max  hy- 
pothesis is  based  on  the  assumption  that  maximal 
growth  rates  and  competitive  ability  are  positively 
correlated.  The  threshold  hypothesis  sees  those 
species  superior  that  have  the  lowest  resource  re- 
quirement to  persist  under  the  given  circum- 
stances. Abundance  patterns  of  herbivorous  zoo- 
plankton can  be  explained  by  interspecific  differ- 
ences in  resource  use.  Zooplankton  avoid  competi- 
tion by  spatial-temporal  niche  separation.  Different 
life-histories  and  population  time  lags  play  an  im- 
portant role  in  competitive  interactions  of  herbivo- 
rous zooplankton.  There  is  no  competitive  exclu- 
sion, because  changing  biotic  and  abiotic  condi- 
tions prevent  steady  state  and  reverse  or  shift 
competitive  superiority.  Competitive  ability  is  cor- 
related with  susceptibility  to  predation,  so  as  to 
permit  coexistence  in  the  presence  of  predators. 
Inferior  competitors  are  superior  colonizers  in  tem- 
porary habitats,  and  local  extinctions  can  thus  be 
balanced  by  recolonization  of  reestablished  habi- 
tats. The  concepts  of  threshold  food  concentra- 
tions, of  resource  partitioning  due  to  different  feed- 
ing modes,  and  of  the  effects  of  resource  variance 
are  regarded  to  be  the  most  promising  approaches. 
(Author's  abstract) 
W90-08722 


EFFECTS  OF  WIND-INDUCED  TURBULENCE 
AND  ALGAL  MAT  DEVELOPMENT  ON  EPI- 
LITHIC  DIATOM  SUCCESSION  IN  A  LARGE 
RESERVOIR. 

Louisville  Univ.,  KY. 

C.  G.  Peterson,  and  K.  D.  Hoagland. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   118, 
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Field  2— WATER  CYCLE 
Group  2H— Lakes 


No.   1,  p  47-68.  March  1990.  5  fig,  5  tab.  53  ref. 

Descriptors:  'Algal  physiology,  *Limnology, 
•Species  composition,  'Succession,  'Turbulence, 
•Water  temperature,  'Wind,  *Wind-driven  cur- 
rents, Cyanobacteria,  Diatoms,  Population  dynam- 
ics. 

Development  of  an  epilithic  algal  community  was 
monitored  over  a  36-day  period  in  Lake  McCon- 
aughy  to  examine  the  factors  which  affect  diatom 
succession  in  this  system,  such  as  ambient  wind 
patterns,  temperature,  and  autogenic  changes  that 
accompany  increases  in  mat  thickness.  Epilithic 
algal  communities  developed  rapidly  on  clay  tiles 
to  a  2-cm  thick,  taxonomically-stratified  mat  cov- 
ered by  filamentous  blue-green  algae  (Oscillatoria) 
within  18  days.  Relative  abundances  of  mid-succes- 
sional  taxa  were  higher  in  blue-green  surface  layers 
than  in  deeper  areas  of  the  mat  and  were  signifi- 
cantly correlated  with  Oscillatoria  biovolume 
which  suggested  that  development  of  blue-green 
surface  layers  altered  environmental  conditions 
within  the  community.  Abrupt  shifts  in  diatom 
species  composition  on  tiles  were  not  correlated  to 
changes  in  ambient  wind  patterns  or  water  temper- 
ature, and  were  probably  more  closely  related  to 
autogenic  changes  within  the  community.  Changes 
in  wind  direction  and  velocity  were,  however, 
correlated  with  more  subtle  variations  in  benthic 
diatom  relative-abundance  patterns.  Variation  in 
diatom  densities  and  species  composition  in  sedi- 
ment traps  collected  at  3-day  intervals  was  strong- 
ly correlated  with  wind  patterns,  which  indicated 
that  wind-generated  turbulence  significantly  affect- 
ed diatom  immigration  pools.  A  large  storm  on  day 
29  reduced  diatom  densities  on  tiles  by  92%,  al- 
tered diatom  relative  abundance  patterns,  and  in- 
creased cell  sedimentation  rates  nearly  fivefold. 
Diatom  species  were  differentially  affected  by  this 
storm  based  on  differences  in  morphology,  growth 
form,  and  spatial  distribution  within  mature  epi- 
lithic algal  mats.  (Author's  abstract) 
W90-08723 


OPTICAL  PROPERTIES  OF  GAS- VACUOLATE 
CELLS  AND  COLONIES  OF  MICROCYSTIS  IN 
RELATION  TO  LIGHT  ATTENUATION  IN  A 
TURBID,  STRATIFIED  RESERVOIR  (MOUNT 
BOLD  RESERVOIR,  SOUTH  AUSTRALIA). 
Adelaide  Univ.  (Australia).  Dept.  of  Botany. 
G.  G.  Ganf,  R.  L.  Oliver,  and  A.  E.  Walsby. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  6,  p  595-611,  1989.  9 
fig,  5  tab,  44  ref. 

Descriptors:  *Algal  physiology,  'Chlorophyll, 
•Light  penetration,  'Limnology,  'Optical  proper- 
ties, 'Turbidity,  Downwelling,  Irradiance,  Light 
absorption,  Light  scattering,  Upwelling. 

Profiles  of  downwelling  and  upwelling  irradiance 
were  measured  in  a  stratified,  turbid  reservoir, 
when  Microcystis  aeruginosa  formed  a  significant 
proportion  of  the  phytoplankton  community.  The 
attenuation  coefficient  was  approximately  2.1/m 
and  the  reflectance  approximately  0.03.  Applica- 
tion of  Kirk's  simulation  model  relating  apparent 
and  inherent  optical  properties  enabled  calculation 
of  coefficients  of  absorption(1.3  to  1.6/m)  and  scat- 
tering (5-7/m).  The  asymptotic  diffuse  backscatter- 
ing  coefficient  (0.2/m)  was  derived  from  a  slight 
modification  of  Kirk's  original  equation.  Turbidity 
measurements  supported  the  general  rule  that  ne- 
phelometric turbidity  was  numerically  equivalent 
to  the  scattering  coefficient.  There  was  good 
agreement  between  the  measure  light  profile  and 
one  reconstructed  from  optical  properties.  The  op- 
tical properties  of  cells  and  colonies  of  Microcystis 
were  investigated  before  and  after  the  collapse  of 
gas  vacuoles.  The  chlorophyll  a-specific  absorption 
coefficient  for  cells  (0.0138  sq  m/mg  of  chloro- 
phyll a)  was  decreased  with  increasing  depth  as  the 
spectral  composition  changed.  The  chlorophyll  a- 
specific  scattering  coefficient  for  vacuolate  cells 
(0.14  sq  m  chlorophyll  a)  was  greater  than  for 
colonies  (0.11  sq  m  chlorophyll  a)  and  a  similar 
correspondence  occurred  for  non-vacuolate  cells 
and  colonies  (0.029  and  0.020  sq  m  chlorophyll  a 
respectively).  These  measurements  illustrate  the 
package  effect  and  also  that  approximately  80%  of 
the  scattering  is  due  to  gas  vacuoles.  The  relation- 


ship between  pressure-sensitive  turbidity  and  gas- 
vacuole  volume  suggested  that  1  microliter/ml  was 
equivalent  to  a  turbidity  of  2  NTU.  These  optical 
characteristics,  combined  with  the  buoyant  nature 
of  Microcystis,  suggest  that  it  is  a  canopy  species. 
(Author's  abstract) 
W90-08726 


NUTRIENT  CONCENTRATION-FLOW  RELA- 
TIONSHIPS AND  LOADS  IN  THE  SOUTH 
PINE  RIVER,  SOUTH-EASTERN  QUEENS- 
LAND. I.  PHOSPHORUS  LOADS. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
P.  R.  Cosser. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  6,  p  613-630,  1989.  3 
fig,  1 1  tab,  33  ref. 

Descriptors:  'Limiting  nutrients,  'Nutrient  con- 
centrations, 'Nutrient  transport,  'Phosphorus, 
Australia,  Rivers,  Runoff,  Stormflow. 

Total  phosphorus  (TP),  particulate  phosphorus 
(PP),  and  total  dissolved  phosphorus  (TDP)  were 
monitored  over  24  months  in  the  South  Pine  River, 
southeastern  Queensland.  The  sampling  interval 
ranged  from  13-16  days  during  baseflow  to  less 
than  30  minutes  during  stormflow.  Baseflow  TP 
concentrations  were  relatively  constant  at  0.03 
mg/L.  During  stormflow,  concentrations  of  both 
TDP  and  PP  increased  significantly  and  were  posi- 
tively correlated  with  flow.  TP  loads  were  8950  kg 
(56.7  kg/sq  km/year)  and  3980  kg  (25.2  sq  kg/ 
year)  in  1984  and  1985  respectively.  Annual  load 
was  influenced  by  both  the  absolute  discharge 
volume  and  the  relative  proportion  of  stormflow. 
PP  was  the  dominant  phosphorus  fraction,  com- 
prising 77%  of  the  TP  load.  Approximately  86,  89 
and  75%  of  the  TP,  PP,  and  TDP  loads,  respec- 
tively, were  carried  in  only  2.8%  of  the  time  (20 
days)  during  three  major  storms  (50.8%  of  total 
flow).  Concentrations  and  exports  were  high  rela- 
tive to  those  reported  in  other  Australian  studies, 
suggesting  that  climatic  factors,  particularly  rain- 
fall intensity,  are  important  in  determining  export. 
As  a  result  of  the  variability  in  unit  area  export 
attributable  to  variations  in  runoff,  unit  area  export 
coefficients  are  of  negligible  use  for  predictive 
purposes.  However,  by  expressing  load  in  terms  of 
mass  per  unit  runoff  per  unit  area  (kg/mm/sq  km), 
variances  attributable  to  discharge  is  removed. 
When  expressed  in  this  form,  stormflow  export 
was  relatively  constant  (0.46-0.54  kg/mm/sq  km). 
(Author's  abstract) 
W90-08727 


EVALUATION  OF  TRANSPORT  AND  STOR- 
AGE OF  (60)CO,  (134)CS,  U37)CS  AND  (65)ZN 
BY  RIVER  SEDIMENTS  IN  THE  LOWER  SUS- 
QUEHANNA RIVER. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
Power  Plant  and  Environmental  Review  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08731 


INTERACTION  BETWEEN  AMMONIUM  AND 
NITRATE  UPTAKE  IN  PHYTOPLANKTON. 

Louisiana  Universities  Marine  Consortium,  Chau- 

vin. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-08745 


DOWN  BY  THE  RIVER:  THE  IMPACT  OF 
FEDERAL  WATER  PROJECTS  AND  POLICIES 
ON  BIOLOGICAL  DIVERSITY. 

For   primary   bibliographic   entry   see   Field    6G. 

W90-08746 


PROTECTING  NONTIDAL  WETLANDS. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
Nontidal  Wetlands  Div. 

D.  G  Burke,  E.  J.  Meyers,  R.  W.  Tiner,  and  H. 
Groman. 

American  Planning  Association,  Planning  Adviso- 
ry Service,  Report  No.  412/413,  December  1988. 
76p,  7  fig,  6  tab,  59  ref. 


Descriptors:  'Administrative  regulations,  'Envi- 
ronmental protection,  'Marshes,  'Regulations, 
'Swamps,  'Wetlands,  Drainage,  Federal  jurisdic- 
tion,  Flooding,   Public  policy,   State  jurisdiction. 

In  recent  years,  public  understanding  of  the  impor- 
tance of  nontidal  wetlands  has  grown,  but  many 
people  still  remain  unaware  of  the  value  of  these 
areas.  Marshes,  swamps,  and  other  wetlands  are 
actually  assets  to  society.  They  provide  numerous 
products  for  man's  use  and  consumption,  protect 
private  property,  help  improve  water  quality,  and 
provide  opportunities  for  recreation  and  enjoy- 
ment of  nature's  beauty.  Destruction  or  alteration 
of  wetlands  eliminates  or  diminishes  these  values. 
Drainage  of  wetlands,  for  example,  eliminates  all 
their  beneficial  effects  on  water  quality  and  direct- 
ly contributes  to  flooding  problems.  This  report 
describes  wetland  types  and  values  and  includes  a 
look  at:  the  current  status  of  wetlands  in  the 
United  States;  how  to  create  a  wetland  protection 
program;  and,  federal,  state,  and  local  regulations 
designed  to  protect  nontidal  wetlands.  (Lantz- 
PTT) 
W90-08757 


PROCEEDINGS    OF   THE   SYMPOSIUM    ON 
HEADWATERS  HYDROLOGY. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-08822 


NATIONAL    FOREST    SYSTEM:    AMERICA'S 
HEADWATERS. 

Lolo  National  Forest,  Missoula,  MT. 

For   primary   bibliographic   entry   see   Field   6D. 

W90-08823 


BRIEF  HISTORY  OF  WILDERNESS  WATER 
POLICY  IN  THE  UNITED  STATES. 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Land- 
scape Architecture. 

For  primary  bibliographic  entry  see  Field  6E. 
W90-08824 


VARIABLE  LANDSCAPE  AGGREGATION 
FOR  LARGE  SCALE  WATERSHED  EVAPO- 
TRANSPIRATION  ESTIMATES. 

Montana  Univ.,  Missoula.  School  of  Forestry. 
For   primary   bibliographic   entry   see   Field   2D. 
W90-08830 


ARCTIC   GRAYLING   COEXIST   WITH    DAM 
SAFETY  IMPROVEMENTS. 

HKM  Associates,  Billings,  MT. 

For  primary  bibliographic  entry  see  Field  81. 

W90-08831 


COPE  RESEARCH  ON  RIPARIAN  ZONE 
MANAGEMENT  IN  THE  OREGON  COAST 
RANGE. 

Environmental  Research  Lab.-Narragansett,  New- 
port, OR.  Mark  O.  Hatfield  Marine  Science 
Center. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-08851 


CONTROL  OF  ATTACHED  ALGAE  BY  NITRO- 
GEN AND  PHOSPHORUS  IN  THE  CLARK 
FORK  RIVER. 

Montana  Univ.,  Missoula. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08852 


HYDROLOGIC     CHARACTERISTICS     OF 
WETLAND  USING  A  BROMIDE  TRACER. 

Peccia  (Robert)  and  Associates,  Helena,  MT. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08877 


STOCHASTIC  MODELING  OF  LAKE  LEVELS 
FOR  A  MANAGEMENT  DECISION. 

Forest  Service,  Washington,  DC. 
R.  M.  Solomon,  and  L.  J.  Schmidt. 
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IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  627-636.  5  fig,  1 
tab,  6  ref. 

Descriptors:  'Closed  lakes,  'Headwaters  hydrolo- 
gy, 'Stochastic  models,  'Water  level,  'Water  man- 
agement, Hydrologic  budget,  Model  studies, 
Monte  Carlo  method. 

An  approach  for  simply  modeling  stochastic  proc- 
esses for  a  management  decision,  is  presented.  The 
case  example  uses  a  closed  basin  to  demonstrate 
use  of  a  deterministic  model  operated  with  stochas- 
tic data.  Monte  Carlo  distributions  provide  input 
variables  for  a  simple  water  balance  model.  De- 
pendent runoff  input  variables  were  regressed  with 
the  independent  climatic  variables  to  generate  a 
stochastic  front-end  for  modeling  the  water  budget 
of  a  closed  basin  lake.  Model  runs  made  for  over 
100  years  of  stochastically  generated  input  data  are 
summarized  graphically  to  describe  benefits  and 
consequences  of  management  decisions.  (See  also 
W90-08822)  (Author's  abstract) 
W90-08885 


IMPACT  OF  ACID  MINE  DRAINAGE  ON 
BENTHIC  MACROINVERTEBRATES  (PLE- 
COPTERA)  IN  A  MONTANE  STREAM. 

Montana  Univ.,  Missoula. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08887 


USE  OF  A  HYDRAULIC  POTENTIOMANO- 
METER  TO  DETERMINE  GROUND-WATER 
GRADIENTS   IN  A  WETLAND,  COLORADO. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08890 


REVISED  EDITION  OF  A  COMPUTERIZED 
PLANKTON  COUNTER  FOR  PLANKTON, 
PERIPHYTON,  AND  SEDIMENT  DIATOM 
ANALYSES. 

National    Museum   of  Natural    Sciences,    Ottawa 

(Ontario).  Botany  Div. 

For  primary  bibliographic  entry  see  Field  7C 

W90-08896 


EXPERIMENTAL  STUDY  OF  THE  EFFECTS 
OF  FISH  ZOOPLANKTIVORY  ON  THE  PHY- 
TOPLANKTON  OF  A  BRAZILIAN  RESER- 
VOIR. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Zo- 
ology. 

T.  G.  Northcote,  M.  S.  Arcifa,  and  K.  A.  Munro. 
Hydrobiologia  HYDRB8,  Vol.  194,  No.  1,  p  31-45, 
1990.  6  fig,  5  tab,  29  ref.  NSERC  Scientific  Ex- 
change Award  and  Operating  Grant  58-3454. 

Descriptors:  'Biomass,  'Ecosystems,  'Fish  behav- 
ior, 'Food  chains,  'Grazing,  'Limnology,  'Phyto- 
plankton,  'Zooplankton,  Americana  Reservoir, 
Brazil,  Cladocerans,  Daphnia,  Reservoirs,  Sao 
Paulo,   Species  composition,  Temporal   variation. 

Two  short-term  (4-5  week)  sets  of  enclosure  ex- 
periments were  conducted  during  'winter'  periods 
(1982  and  1983)  in  Americana  Reservoir  near  Sao 
Paulo,  Brazil,  to  test  effects  of  fish  predation  re- 
ducing grazing  pressure  by  large  cladoceran  zoo- 
plankton  (mainly  Daphnia  gessneri)  on  phyto- 
plankton  density,  cell  size  distribution,  biomass, 
species  composition  and  richness.  Two  enclosures 
were  stocked  with  the  zooplanktivorous  characin 
fish  Astyanax  while  two  others  remained  fishless 
during  each  set  of  experiments.  Within  two  weeks 
or  less,  phytoplankton  cell  density  and  biomass 
were  significantly  reduced  in  the  fishless  enclo- 
sures, particularly  in  the  small  cell  size  (<15  mi- 
crometer) fraction.  Changes  also  occurred  in  spe- 
cies composition  and  richness.  These  shifts  general- 
ly were  maintained  or  intensified  during  the  course 
of  the  experiment.  (Author's  abstract) 
W90-08897 


CHEMICAL  STRATIFICATION  AND  PARTIAL 
MEROMIXIS  IN  RESERVOIRS  IN  TASMANIA. 


Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

L.  C.  Bowling,  and  P.  A.  Tyler. 

Hydrobiologia  HYDRB8,  Vol.  194,  No.  1,  p  67-83, 

1990.  11  fig,  3  tab,  21  ref. 

Descriptors:  'Chemical  stratification,  'Limnology, 
'Reservoirs,  'Tasmania,  'Thermal  stratification, 
•Water  circulation,  Bicarbonates,  Conductivity, 
Hydrogen  ion  concentration,  Iron,  Lake  Barning- 
ton,  Lake  Murchison,  Lake  morphology.  Magnesi- 
um, Manganese,  Meromixis,  Seasonal  variation, 
Water  temperature. 

During  the  first  summer  after  impoundment,  chem- 
ical stratification  occurred  in  four  deep,  steep-sided 
reservoirs  of  the  Pieman  River  Power  Develop- 
ment, Tasmania,  under  the  influence  of  thermal 
stratification  and  anoxic  hypolimnia  caused  by  de- 
caying vegetation  in  the  flooded  river  valleys. 
Marked  increases  occurred  in  temperature,  con- 
ductivity, and  pH,  and  in  concentrations  of  dis- 
solved iron,  manganese,  calcium,  magnesium,  and 
bicarbonate  in  the  reducing  waters  which  accumu- 
lated as  monimolimnetic  pools  adjacent  to  the 
dams.  This  partial,  incipient  meromixis  persisted 
only  in  Lake  Murchison,  where  a  shallow  monimo- 
limnetic pool  remained  three  years  later.  In  the 
other  reservoirs  of  the  Pieman  scheme  it  decayed 
after  one  or  two  years.  Reservoir  morphometry, 
degree  of  shelter,  nature  of  major  inflows,  and 
alignment  with  respect  to  prevailing  winds,  are 
primary  factors  determining  the  persistence  or 
eventual  decay  of  chemical  stratification  in  the 
respective  impoundments.  In  Lake  Barrington,  an- 
other meromictic  Tasmanian  reservoir,  the  initial 
chemical  gradient  decayed  and  virtually  disap- 
peared, but  was  reestablished  with  greater  severity 
than  on  any  previous  occasion.  The  severity  of 
partial  meromixis  may  wax  and  wane  in  relation  to 
seasonal  or  longer-term  meteorological  events. 
(Author's  abstract) 
W90-08898 


USE  OF  15-N/14-N  RATIOS  TO  EVALUATE 
THE  FOOD  SOURCE  OF  THE  MYSID,  NEO- 
MYSIS  INTERMEDIA  CZERNIAWSKY,  IN  A 
EUTROPHIC  LAKE  IN  JAPAN. 

Tokyo  Univ.  (Japan).  Dept.  of  Botany. 

H.  Toda,  and  E.  Wada. 

Hydrobiologia  HYDRB8,  Vol.  194,  No.  1,  p  85-90, 

1990.  3  fig,  3  tab,  24  ref. 

Descriptors:  'Eutrophic  lakes,  'Food  chains, 
'Limnology,  'Nitrogen  cycle,  'Nitrogen  radioiso- 
topes, 'Nutrients,  'Opossum  shrimp,  'Sediment 
chemistry,  Japan,  Lake  Kasumiguara,  Organic 
matter,  Phytoplankton,  Seasonal  variation,  Zoo- 
plankton. 

Stable  isotope  ratios  of  nitrogen  were  measured  in 
the  mysid,  Neomysis  intermedia,  together  with 
various  biogenic  materials  in  a  eutrophic  lake, 
Lake  Kasumiguara,  in  Japan  for  the  period  1984- 
1985.  The  mysid,  particulate  organic  matter  (POM, 
mostly  phytoplankton)  and  zooplankton  showed  a 
clear  seasonal  change  in  delta  15-N  with  high 
values  in  spring  and  fall,  but  the  surface  bottom  did 
not.  A  year  to  year  variation  as  well  as  seasonal 
change  in  delta  15-N  was  found  in  the  mysid.  The 
annual  averages  of  delta  15-N  of  each  material 
collected  are  as  follows:  surface  bottom  mud,  6.3 
ppt  (range:  5.7-6.9  ppt);  POM,  7.9  ppt  (5.8-1.18 
ppt);  large  sized  mysid  11.6  ppt  (7.7-14.3  ppt); 
zooplankton.  12.5  ppt  (10.0-16.4  ppt);  prawn,  13.2 
ppt  (9.9-15.4  ppt);  goby,  15.1  ppt  (13.8-16.7  ppt). 
The  degree  of  15-N  enrichment  by  the  mysid  was 
determined  as  3.2  ppt  by  the  laboratory  rearing 
experiments.  The  apparent  parallel  relationship  be- 
tween the  POM  and  the  mysid  in  the  temporal 
patterns  of  delta  15-N  with  about  3  ppt  difference 
suggests  the  POM  as  a  possible  food  source  of  N. 
intermedia  in  this  lake  throughout  the  year.  (Au- 
thor's abstract) 
W90-08899 


STUDIES  ON  DECOMPOSITION  OF  CERATO- 
PHYLLUM  DEMERSUM  LITTER  UNDER 
LABORATORY  AND  FIELD  CONDITIONS: 
LOSSES  OF  DRY  MASS  AND  NUTRIENTS, 
QUALITATIVE  CHANGES  IN  ORGANIC  COM- 


Lakes  —Group  2H 

POUNDS  AND  CONSEQUENCES  FOR  AMBI- 
ENT WATER  AND  SEDIMENTS. 

Limnologisch    Inst.,    Nieuwersluis    (Netherlands). 

Vijverhof  Lab. 

E.  P.  H.  Best,  J.  H.  A.  Dassen,  J.  J.  Boon,  and  G. 

Wiegers. 

Hydrobiologia  HYDRB8,  Vol.   194,  No.  2,  p  91- 

1 14,  1990.  9  fig,  5  tab,  32  ref. 

Descriptors:  'Aquatic  plants,  'Biomass,  'Decom- 
position, 'Detritus,  'Ecosystems,  'Limnology, 
'Nutrients,  'Organic  matter,  Aquatic  bacteria, 
Carbon,  Energy  transfer,  Nitrogen,  Oxygen,  Phos- 
phorus, Phytoplankton,  Sediment  chemistry, 
Water  temperature. 

Ceratophyllum  demersum  was  studied  over  a  17- 
day  period  under  controlled  conditions  of  tempera- 
ture and  oxygen  and  over  a  169-day  period  in  the 
field  in  Lake  Vechten,  the  Netherlands.  Litter, 
water  and  sediment  were  sampled  on  the  0,  2,  4,  7 
and  17th  day  under  controlled  conditions  and  on 
the  0,  17,  49,  127,  and  169th  day  in  the  field.  The 
litter  was  analyzed  quantitatively  for  dry  mass,  ash, 
carbon,  nitrogen,  phosphorus  and  qualitatively  for 
organic  composition  by  pyrolysis  mass  spectrome- 
try. The  water  was  analyzed  for  concentrations  of 
organic  carbon  (total  and  dissolved),  nitrogen 
(total,  ammonia,  and  particulate)  and  phosphorus 
(total  and  orthophosphate),  for  the  concentrations 
of  nitrogen,  carbon  and  phosphorus,  and  for  bacte- 
rial numbers.  The  pattern  of  litter  mass  loss  fitted 
an  exponential  model  fairly  well.  Mass  decreased 
far  less  in  the  field  than  under  controlled  condi- 
tions. Carbon,  nitrogen,  and  phosphorus  left  the 
litter  initially  largely  in  particulate  form,  recover- 
able in  the  water.  The  ratio  of  dissolved  to  total 
nutrient  concentration  was  lower  under  controlled 
aerobic  than  under  anaerobic  conditions.  Increas- 
ing temperature  stimulated  bacterial  use  of  organic 
carbon  and  nitrogen.  A  rapid  nutrient  flow  oc- 
curred from  macrophyte  litter,  via  water,  to  sedi- 
ment. Phytoplankton  biomass  in  the  water  was 
greatly  stimulated  by  substances  freed  from  the 
decomposing  litter.  Diatoms  increased  more  than 
green  algae,  predominating  alternately  with  green 
algae  under  aerobic  conditions  and  continuously 
under  anaerobic  conditions.  Bacteria  in  the  water 
initially  increased,  partly  due  to  transgression  from 
the  sediment-water  interface  to  the  water  and 
partly  due  to  an  actual  increase  in  community 
biomass.  Bacteria  returned  largely  to  the  sediment- 
water  interface,  stimulated  by  increasing  tempera- 
ture, as  most  of  the  substrate  readily  usable  by 
them  had  left  the  litter  in  the  litter  bag  and  was 
associated  with  the  upper  sediment  layers.  (Brun- 
one-PTT) 
W90-08900 


GRAZING   AND   ASSIMILATION   RATES   OF 

NATURAL  POPULATIONS  OF  PLANKTONIC 

ROTIFERS  KERATELLA  COCHLEARIS,  KER- 

ATELLA    QUADRATA,    AND    KELLICOTTIA 

LONGISPINA     IN     A     EUTROPHIC     LAKE 

(AYDAT,  FRANCE). 

Clermont-Ferrand-2  Univ.,  Aubiere  (France).  Lab. 

d'Hydrobiologie. 

N.  Lair,  and  H.  Oulad  Ali. 

Hydrobiologia  HYDRB8,  Vol.  194,  No.  2,  p  119- 

131,  1990.  10  fig,  1  tab,  28  ref. 

Descriptors:  'Assimilative  capacity,  'Carbon  ra- 
dioisotopes, 'Eutrophic  lakes,  'Food  chains, 
'Grazing,  'Lake  Aydat,  'Rotifers,  France,  Lim- 
nology, Phytoplankton,  Seasonal  variation,  Water 
quality,  Zooplankton. 

The  filtering  rates  of  carbon-14  labelled  Chlamy- 
domonas  sp.  by  three  dominant  species  of  rotifers 
were  studied  in  eutrophic  Lake  Aydat.  They 
varied  from  4  to  53  microL/individual/hr  for  Ker- 
atella  cochlearis,  from  2  to  56  microL/individual/ 
hr  for  Keratella  quadrata  and  from  3  to  52 
microL/individual/hr  for  Kellicottia  longispina. 
Their  maximum  assimilation  efficiency  was  32%. 
At  the  measured  grazing  rates,  these  populations 
could  clear  the  water  in  less  than  two  days  during 
July.  In  Lake  Aydat,  the  rotifer  community  could 
play  an  important  role  in  the  regulation  of  seasonal 
succession  of  phytoplankton  and  bacteria.  (Au- 
thor's abstract) 


•< 
X 
Ti. 

X 

u 
z 


33 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


W90-08901 


WHY  IS  THE  STREAM  FAUNA  OF  SOUTH- 
WESTERN AUSTRALIA  SO  IMPOVERISHED. 

Griffith  Univ..  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
S.  E.  Bunn,  and  P.  M.  Davies. 
Hydrobiologia  HYDRB8,  Vol.  194,  No.  2,  p  169- 
176,  1990.  1  tab,  49  ref. 

Descriptors:  *Aquatic  animals,  *Australia,  *Eco- 
systems,  *Species  diversity,  *Stream  biota,  Arid 
climates,  Fish,  Invertebrates,  Primary  productivi- 
ty- 

For  many  years,  the  stream  fauna  of  temperate 
Australia  was  believed  to  have  a  reduced  diversity 
in  comparison  with  that  of  temperate  streams  in 
the  Northern  Hemisphere.  In  contrast,  studies  of 
the  stream  fauna  of  southwestern  Australia  have 
revealed  a  greatly  reduced  diversity,  even  in  com- 
parison with  that  of  southeastern  Australia.  Condi- 
tions of  climatic  predictability  should  be  conducive 
to  the  formation  of  highly  structured,  diverse 
stream  communities,  and  yet  this  has  not  occurred. 
Streams  in  southwestern  Australia  have  a  depau- 
perate invertebrate  and  fish  species  diversity  due 
possibly  to  the:  insular  nature  of  the  southwestern 
part  of  Australia;  a  previous  history  of  greater 
aridity  in  the  area;  and  an  extremely  low  level  of 
primary  productivity.  (Brunone-PTT) 
W90-08902 


INFLUENCE  OF  OVERWINTERING  DAPH- 
NIA  ON  SPRING  ZOOPLANKTON  COMMU- 
NITIES: AN  EXPERIMENTAL  STUDY. 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

T.  Hanazato,  and  M.  Yasuno. 

Ecological  Research  (Kyoto)  ECRSEX,  Vol.  4, 

No.  3,  p  323-338,  December  1989.  9  fig,  1  tab,  45 

ref. 

Descriptors:  *Daphnia,  *Limnology,  *Population 
dynamics,  'Seasonal  variation,  *Species  composi- 
tion, *Zooplankton,  Cladocerans,  Competition, 
Overwintering,  Resting  eggs,  Rotifers. 

To  evaluate  the  influence  of  overwintering  individ- 
uals of  zooplankton  on  spring  zooplankton  commu- 
nities, the  dynamics  of  zooplankton  communities 
with  or  without  overwintering  individuals  were 
observed  in  experimental  ponds  from  fall  to  spring. 
An  insecticide,  carbaryl,  was  used  to  regulate  the 
overwintering  individuals.  In  ponds  which  re- 
ceived insecticide  application  in  November  or  Jan- 
uary, all  cladoceran  and  rotiferan  species  were 
eliminated  by  the  treatments  and  did  not  reappear 
until  late  March  or  early  April,  even  when  the 
chemical  disappeared  rapidly.  The  low  water  tem- 
perature may  have  delayed  the  establishment  of 
the  populations  from  resting  eggs.  In  these  ponds, 
populations  of  various  cladocerans  and  rotiferan 
species,  which  seemed  to  be  originated  from  rest- 
ing eggs,  were  built  up  in  the  spring.  In  control 
populations,  Daphnia  ambigua  or  D.  longispina 
overwintered  as  juveniles  and  adults  and  estab- 
lished a  large  spring  population  earlier  than  the 
other  cladocerans  and  rotifers  overwintering  as 
resting  eggs.  The  zooplankters  from  resting  eggs 
did  not  increase  in  the  spring  probably  because 
their  growth  was  suppressed  by  the  preceding 
Daphnia  species  through  competition.  Even  if  the 
number  of  overwintering  individuals  is  small,  they 
may  have  a  potential  to  build  up  a  large  population 
earlier  than  the  individuals  hatching  from  resting 
eggs.  As  a  result,  the  species  which  have  overwin- 
tered as  individuals  seem  to  predominate  in  the 
spring  and  have  a  large  influence  on  the  spring 
zooplankton  community.  (Author's  abstract) 
W90-08938 


UPWELLING  LIGHT  STREAM  IN  NATURAL 
WATERS. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  1A 

W90-08965 


NUMERICAL  MODEL  FOR  THE  COMPUTA- 
TION OF  RADIANCE  DISTRIBUTIONS  IN 
NATURAL  WATERS  WITH  WIND-ROUGH- 
ENED SURFACES. 

Joint  Inst,  for  the  Study  of  the  Atmosphere  and 

Ocean,  Seattle,  WA. 

C.  D.  Mobley. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  8,  p  1473-1483,  December  1989.  6  fig,  2  tab,  11 

ref.  Office  of  Naval  Research  Contract  N0O014-87- 

K-0525. 

Descriptors:  *Light  penetration,  *Model  studies, 
*Radiance  distribution,  Depth,  Mathematical  stud- 
ies, Natural  waters,  Numerical  analysis,  Optical 
properties,  Wavelengths,  Wind  waves. 

A  numerical  technique  is  presented  for  computing 
radiance  distributions  in  natural  water  that  have 
wind-blown  surfaces  and  depth-dependent  inherent 
optical  properties.  Input  to  the  numerical  model 
consists  of  the  radiance  distribution  incident  on  the 
air-water  surface  from  above,  the  wind  velocity, 
which  specifies  the  state  of  randomness  of  the  air- 
water  surface  via  a  wind  speed-wave  slope  spec- 
trum, the  volume  scattering  and  volume  attenu- 
ations functions  of  the  water  body  as  functions  of 
depth  and  wavelength,  and  the  type  of  bottom 
boundary.  Primary  output  from  the  model  consists 
of  directionally  discretized  radiances  as  functions 
of  wavelength,  direction,  and  depth  throughout 
and  above  the  water  body.  (Author's  abstract) 
W90-08966 


SPECTRAL  REFLECTANCE  AND  WATER 
QUALITY  OF  ADIRONDACK  MOUNTAIN 
REGION  LAKES. 

Rocky   Mountain   Forest  and   Range   Experiment 

Station,  Fort  Collins,  CO. 

F.  A.  Vertucci,  and  G.  E.  Likens. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  8,  p  1656-1672,  December  1989.  4  fig,  2  tab,  71 

ref. 

Descriptors:  *Acid  rain  effects,  *Acidification, 
♦Adirondack  Mountains,  'Lakes,  *Light  penetra- 
tion, *Remote  sensing,  *Water  quality,  Aluminum, 
Coastal  Zone  Color  Scanner,  Dissolved  organic 
carbon,  Hydrogen  ion  concentration,  Performance 
evaluation,  Pigments,  Reflectance,  Regression 
analysis,  Spectral  analysis,  Suspended  solids, 
Wavelengths. 

The  reflectance  properties  of  lakes  in  the  Adiron- 
dack mountain  region  were  investigated.  Five  dis- 
tinct types  of  reflectance  spectra  are  identified  and 
related  to  differences  in  water  quality.  No  relation- 
ship was  found  between  reflectance  and  acidifica- 
tion status.  A  reflectance  model  based  on  literature 
absorbance  and  scattering  cross-sections  of  water, 
plant  pigments,  dissolved  organic  carbon  (DOC), 
and  suspended  inorganic  matter  is  used  to  generate 
reflectance  spectra  of  each  reflectance  type,  use  of 
a  variable  Q  (measured  angular  distribution)  factor 
during  the  conversion  of  remotely  sensed  reflec- 
tance to  irradiance  reflectance  improves  the  corre- 
spondence between  measured  and  modeled  irradi- 
ance reflectance  spectra.  Comparison  of  measured 
reflectance  with  model  reflectance  also  demon- 
strates the  importance  of  small  concentration 
changes  as  well  as  the  interactive  influence  of  plant 
pigments,  DOC,  and  suspended  matter  on  lake 
color.  Correlograms  depict  the  wavelength-de- 
pendent relationships  between  reflectance  and 
water  quality.  Plant  pigments,  DOC,  and  suspend- 
ed material  are  correlated  negatively  with  reflec- 
tance from  400  to  600  nanometer  (nm)  and  corre- 
lated positively  from  600  to  750  nm.  Parameters 
associated  with  lake  acidification  (pH,  alkalinity, 
and  Al  concentration)  are  correlated  poorly  with 
reflectance.  Adirondack  lakes  exhibit  a  high  degree 
of  covariance  between  pigment,  DOC,  and  sus- 
pended matter  concentrations.  Regression  models 
predicting  total  pigments  and  DOC  suggest  that 
these  parameters  can  be  estimated  remotely  in 
these  lakes,  but  remote  estimation  of  pH,  alkalinity, 
and  Al  is  not  possible  with  reflectance  measures.  A 
regression  model  estimating  total  pigments  from 
the  reflectance  ratio  525:554  nm  is  similar  in  slope 
and  accuracy  to  one  derived  for  the  Coastal  Zone 
Color  Scanner  (CZCS)  for  coastal  marine  waters. 
(Author's  abstract) 


W90-08969 


ORIGIN  AND  DEVELOPMENTAL  HISTORY 
OF  MINNESOTA  LAKES. 

H.  E.  Wright. 

Journal  of  the  Minnesota  Academy  of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  26-31,  Fall  1989.  4  fig, 
9  ref. 

Descriptors:  *Glacial  lakes,  *Lake  morphology, 
*Lake  sediments,  *Lakes,  "Land  use,  "Limnology, 
•Minnesota,  *Paleolimnology,  Paleoclimatology, 
Palynology,  Pollen. 

Most  lakes  in  Minnesota  owe  their  origin  directly 
or  indirectly  to  glacial  deposition  or  erosion  10.00C 
to  20,000  years  ago.  The  shapes  of  the  lakes  have 
since  been  modified  by  waves  and  currents  neai 
the  shores  and  by  the  deposition  of  sediment  off- 
shore, principally  the  sediment  produced  by 
growth  of  algae  and  other  organisms.  This  sedi 
ment  is  a  receptacle  for  pollen  grains  blown  intc 
the  lake  from  the  surrounding  vegetation,  and  the 
stratigraphic  succession  of  pollen  grains  record; 
the  postglacial  vegetational  and  thus  climatic  histo 
ry  of  the  area.  The  sediment  also  preserves  the 
fossils  of  microorganisms  that  reveal  by  theii 
chemical  composition  the  record  of  past  changes  ir 
salinity,  which  in  turn  is  related  to  water  levels  anc 
thus  to  climate.  Pollen  analysis,  diatom  analysis 
and  sediment  chemistry  indicate  that  the  mid 
postglacial  period  was  significantly  warmer  anc 
drier  than  the  present.  Knowledge  of  the  natura 
prehistoric  processes  in  lakes  and  landscapes  a! 
recorded  in  lake  sediments  provide  a  perspective 
for  evaluating  the  effects  of  modern  land  use  anc 
pollution  on  the  chemical  and  biological  processe: 
in  lakes,  and  it  may  assist  in  plans  for  improving 
their  water  quality  and  management.  (Author'! 
abstract) 
W90-08973 


DISTRIBUTION  OF  MINNESOTA  FISHEJ 
AND  LATE  PLEISTOCENE  GLACIATION. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecolog; 

and  Behavioral  Biology. 

J.  C.  Underhill. 

Journal   of  the   Minnesota   Academy   of  Science 

JMNAAC,  Vol.  55,  No.  1,  p  32-37,  Fall  1989.  1 

tab,  34  ref. 

Descriptors:  *Fish,  *Fish  migration,  *Glacial  lakes 
•Glacial  streams,  'Lakes,  'Limnology,  *Minneso 
ta,  *Paleolimnology,  Glacier  surges. 

The  fishes  of  Minnesota  have  been  the  focus  o 
research  for  almost  a  century.  At  present  the  ichth 
yofauna  totals  153  species  belonging  to  19  families 
including  13  species  which  have  been  introduced 
Because  Minnesota  was  covered  by  glacial  ice  unti 
at  least  late  Wisconsinan  time,  species  that  migrat 
ed  into  the  state  from  the  periglacial  region  coulc 
have  been  derived  from  three  refugia:  unglaciatec 
Alaska,  the  Atlantic  refugium,  and  the  lower  Mis 
sissippi  River  refugium.  The  routes  followed  ii 
their  dispersal  were  dependent  upon  the  drainage 
connections  that  existed  during  late  Pleistocene 
and  early  Holocene  time.  Fish  migration  path: 
were  largely  determined  by  the  formation  of  larg( 
glacial  lakes  such  as  Lake  Agassiz,  Lake  Koo 
chiching,  Lake  Duluth,  and  Lake  Ontonagon.  Ad 
vances  and  retreats  of  various  glacial  lobes  con 
trolled  the  size  and  drainage  directions  of  the  gla 
cial  lakes,  allowing  migration  of  fishes  from  differ 
ent  refugia  at  different  times.  The  geologic  evi 
dence  for  Holocene  drainage  is  more  conjectural 
and  the  present  distribution  of  species  can  be  usee 
to  infer  changes  in  drainage  during  this  period  o 
time.  (Tappert-PTT) 
W90-08974 


REGIONAL  NATURE  OF  LAKE  WATEF 
QUALITY  ACROSS  MINNESOTA:  AN  ANALY 
SIS  FOR  IMPROVING  RESOURCE  MANAGE 
MENT. 

Minnesota   Pollution   Control   Agency,   Roseville 

Div.  of  Water  Quality. 

S.  A.  Heiskary,  and  C.  B.  Wilson. 

Journal   of  the   Minnesota   Academy   of  Science 
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WATER  CYCLE— Field  2 
Lakes — Group  2H 


IMNAAC,  Vol.  55.  No.  1,  p  71-77,  Fall  1989.  4  fig. 
I  tab,  26  ref. 

Descriptors:  *Eutrophic  lakes,  *Eutrophication, 
'Lake  management,  *Land  use,  'Minnesota, 
'Phosphorus,  'Water  pollution  effects,  'Water 
quality  management,  Phosphorus  compounds, 
Recreation,  Regional  planning,  Secchi  disks, 
rransparency. 

rhe  diversity  and  number  of  lakes  in  Minnesota 
may  be  better  understood  by  the  use  of  regional 
:haracterizations  of  lake  and  watershed  informa- 
tion. Recent  efforts  have  utilized  the  ecoregion 
jpproach  to  define  seven  regions  across  Minnesota, 
four  of  which  contain  98  percent  of  the  lake  re- 
sources. Ecoregions  are  areas  of  relative  homoge- 
neity that  were  developed  from  mapped  informa- 
tion concerning  land  use,  soils,  land  and  surface 
form,  and  potential  natural  vegetation.  Typical 
land  use  patterns  vary  regionally  as  do  lake  water 
quality  patterns.  Understanding  these  patterns  will 
assist  lake  managers  to  develop  realistic  goals  and 
minimize  false  expectations.  The  average  summer 
surface  water  concentration  of  total  phosphorus 
was  used  to  develop  regional  assessments  to  facili- 
tate the  definition  of  reasonable  goals,  expressed  in 
terms  of:  average  summer  nutrient  concentrations, 
probability  of  nuisance  conditions  (e.g.,  estimates 
of  algal  bloom  frequency),  and  probability  of 
Secchi  transparency  ranges  for  lake  resources  man- 
agement, for  protective  as  well  as  restorative  pur- 
poses. User  perceptions  of  water  quality  also  may 
be  used  to  define  swimmable  conditions  to  assist  in 
goal  setting  by  lake  resource  managers.  (Author's 
abstract) 
W90-08980 


WATER  QUALITY  AND  MANAGEMENT  OF 
LAKES  IN  THE  TWIN  CITIES  METROPOLI- 
TAN AREA. 

Metropolitan  Council,  St.  Paul,  MN. 
For  primary  bibliographic   entry   see   Field   5G. 
W90-08981 


NATURAL  AND  ANTHROPOGENIC  FORCES 
ACTING  ON  A  FOREST  LAKE. 

Minnesota  Univ.-Duluth.  Dept.  of  Biology. 
M.  C.  Whiteside,  M.  B.  King,  and  K.  Pulling. 
Journal  of  the  Minnesota  Academy   of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  81-85,  Fall  1989.  2  fig, 
2  tab,  12  ref.  NSF  Grant  BSR-8421 160. 

Descriptors:  'Air  temperature,  'Fish,  'Fish  popu- 
lations, 'Lake  Itasca,  'Lake  fisheries,  'Limnology, 
'Minnesota,  Bluegills,  Crappie,  Forests,  Phyto- 
plankton,  Pike,  Sport  fishing,  Zooplankton. 

Lake  Itasca,  Minnesota  is  located  within  one  of  the 
more  popular  state  parks.  It  is  within  a  natural 
setting  of  northern  coniferous  and  deciduous  hard- 
woods. Since  the  turn  of  the  century,  logging,  fire 
protection,  and  development  within  the  watershed 
have  put  modest  pressures  on  the  ecosystem.  The 
presence  of  the  University  of  Minnesota's  Biologi- 
cal and  Forestry  Station  on  the  lake  has  encour- 
aged research  in  this  region.  Consequently  there 
are  numerous  research  reports  and  papers  which 
are  available  at  the  station's  library.  An  examina- 
tion of  temperature  data  collected  during  May 
between  1962  and  1987  indicated  that  average  tem- 
peratures during  May  have  been  warmer  from 
1975-1987  than  1962-1974.  A  review  of  research 
reports  collected  over  the  past  25  years  indicated 
no  changes  in  phytoplankton,  macrophyte,  zoo- 
plankton,  or  zoobenthos  communities,  but  changes 
have  occurred  in  four  species  of  the  fish  communi- 
ty, including  bluegill,  walleye,  black  crappie  and 
northern  pike.  The  decrease  in  gamefish  such  as 
walleye  has  been  attributed  to  heavy  sportfishing. 
There  is  evidence  for  warmer  temperatures  during 
a  critical  period  (May)  for  most  aquatic  animals.  If 
true,  it  will  affect  the  biotic  interactions  to  the 
extent  of  shifting  the  equilibrium  of  the  lake.  (Tap- 
pert-PTT) 
W90-08982 


LAKE    MIXING    DYNAMICS    AND    WATER 
QUALITY  MODELS. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 


Hydraulic  Lab. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-08983 


SUSCEPTIBILITY  OF  NORTHERN  MINNESO- 
TA LAKES  TO  ACID  DEPOSITION  IMPACTS. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08984 


MERCURY  IN  FISH  FROM  NORTHEASTERN 
MINNESOTA  LAKES:  HISTORICAL  TRENDS, 
ENVIRONMENTAL  CORRELATES,  AND  PO- 
TENTIAL SOURCES. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08985 


FISHERIES  AND  ENVIRONMENTAL  RE- 
SEARCH BY  THE  MINNESOTA  SEA  GRANT 
COLLEGE  PROGRAM. 

Minnesota  Univ.,   St.   Paul.   Sea  Grant   Program. 
For  primary  bibliographic  entry  see  Field  81. 
W90-08986 


HYDROLOGIC  MODEL  FOR  MINNESOTA 
PEATLANDS. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

K.  N.  Brooks,  and  D.  R.  Kreft. 
Journal   of  the   Minnesota   Academy   of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  113-119,  Fall  1989.  2 
fig,  3  tab,  22  ref. 

Descriptors:  'Hydrologic  models,  'Minnesota, 
•Model  studies,  'Peat  bogs,  'Peat  soils,  'Surface- 
groundwater  relations,  'Wetlands,  Hydrologic 
budget,  Infiltration,  Snowmelt,  Storm  runoff, 
Streamflow. 

The  hydrologic  role  of  peatlands  has  represented  a 
complex  puzzle  to  hydrologists  and  resource  man- 
agers for  some  time.  The  role  of  peatlands  in  water 
budgets,  groundwater  systems,  and  surface  stream- 
flow  generation  has  not  been  well  understood.  The 
Peatland  Hydrologic  Impact  Model  (PHIM)  is  a 
continuous  simulation  computer  model  developed 
over  a  twelve-year  period  to  aid  hydrologists  in 
understanding  the  hydrologic  functions  of  peat- 
lands and  upland-peatland  watersheds.  The  re- 
search has  become  an  iterative  process  of  model 
design,  field  work,  model  refinement,  model  test- 
ing, and  additional  field  work.  The  model  is  as 
physically-based  as  possible  while  relying  on  data 
input  that  is  readily  available  to  the  natural  re- 
sources community.  It  simulates  streamflow  re- 
sponse of  peatlands,  upland-peatland  systems, 
mined  peatlands,  and  a  combination  of  these  water- 
shed units.  Hydrologic  processes  investigated  in- 
clude snow  accumulation  and  snow  melt,  infiltra- 
tion using  double-ring  infiltrometer  tests,  hydraulic 
characteristics  of  peat  soils  using  the  point  dilution 
method,  flow  pathways  using  water  budgets  and 
streamflow  studies,  and  the  stormflow  response  of 
peatlands.  Because  a  modeling  approach  was  taken 
initially,  the  field  work  was  focussed  upon  collect- 
ing the  type  of  information  necessary  to  formulate 
and  calibrate  a  model.  (Tappert-PTT) 
W90-08987 


HUMAN    IMPACTS   TO    MINNESOTA    WET- 
LANDS. 

Minnesota  Univ.-Duluth.   Natural   Resources  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-08988 


EXPERIMENTAL-ANALYTICAL  METHOD  OF 
MODELLING  TRANSFORMATION  OF  NATU- 
RAL ORGANIC  MATTER  IN  WATER  STOR- 
AGE RESERVOIRS. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 
Problem. 

A.  Kocharian,  V.  Gekov,  A.  Malyutin,  and  I. 
Lapin. 

Publications  of  the  Water  and  Environment  Re- 
search Institute  PWEIET,  No.  3,  p  33-39,  1989.  2 
fig,  1  tab,  5  ref. 


Descriptors:  'Hydraulic  models,  'Limnology, 
'Mathematical  models,  'Model  studies,  'Organic 
matter,  'Reservoirs,  Chemical  reactions,  Forecast- 
ing, Humic  substances,  Physical  models,  Residence 
time,  Soviet  Union,  Uchinsk  Reservoir,  Water 
supply. 

A  method  of  forecasting  the  transformation  of  non- 
conservative  substances  based  on  the  substitution 
of  analysis  of  time  of  substance  residence  in  a 
reservoir  for  particle  trajectory  analysis  is  present- 
ed. The  residence  time  distribution  (RTD)  function 
characterizes  the  pattern  and  intensity  of  water 
circulation.  The  value  of  this  function  at  any  given 
moment  is  the  probability  that  a  flow  element, 
entering  the  reservoir  at  the  initial  moment,  will 
stay  in  the  reservoir  during  a  period  shorter  than 
the  given  time.  The  RTD  function  values  for  dif- 
ferent water  bodies  were  obtained  experimentally 
on  the  basis  of  physical  models.  These  values 
permit  the  calculation  of  the  level  of  the  processes 
of  transformation  of  non-conservative  substances. 
The  method  was  employed  to  study  the  transfor- 
mation of  humic  substances  in  the  Uchinsk  Reser- 
voir (Soviet  Union),  which  is  the  source  of  water 
supply  for  Moscow.  A  good  agreement  between 
observed  and  calculated  data  was  obtained.  The 
present  method  ensures  a  considerable  simplifica- 
tion of  mathematical  models  describing  non-sta- 
tionary processes  of  natural  organic  substance 
transformation  in  water  storage  reservoirs.  (Au- 
thor's abstract) 
W90-09030 


EXAMINATION  OF  MODEL  ADEQUACY  AND 
ANALYSIS  OF  PHOSPHORUS  DYNAMICS  IN 
LAKE  KUORTANEENJARVI:  A  CASE  STUDY 
WITH  TWO  LAKE  MODELS. 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09032 


SPECIFIC  FEATURES  OF  WATER  DYNAMICS 
IN  DIFFERENT  TYPES  OF  LAKES. 

Akademiya  Nauk  SSSR,  Petrozavodsk.  Karelskii 
Filial. 

N.  Filatov,  A.  Gurina,  Y.  Demin,  J.  Sarkkula,  and 
J.  Koponen. 

Publications  of  the  Water  and  Environment  Re- 
search Institute  PWEIET,  No.  3,  p  55-61,  1989.  5 
fig,  3  tab,  4  ref. 

Descriptors:  'Currents,  'Finland,  'Hydrodyna- 
mics, 'Lakes,  'Limnology,  'Mathematical  models, 
•Model  studies,  'Network  design,  'Soviet  Union, 
Lake  Krasnoye,  Lake  Ladoga,  Lake  Nasijarvi, 
Morphometry,  Velocity  fields,  Wind. 

Three-dimensional  mathematical  models  and  re- 
sults of  probabilistic  analysis  of  field  measurements 
were  used  to  study  the  features  of  water  currents 
in  three  lakes  of  different  shape  and  size  (Lake 
Nasijarvi,  Finland,  and  Lakes  Ladoga  and  Kras- 
noye, USSR).  Observations  were  used  to  compute 
vector  current  spectra.  Typical  fluctuations  were 
distinguished  in  current  and  temperature  spectra. 
Non-linear  diagnostic  and  prognostic  numerical 
models  were  used  for  calculation  of  currents  in 
Lake  Nasijarvi.  Qualitatively,  the  results  of  calcu- 
lations of  the  velocity  fields  were  not  controversial 
and  agreed  reasonably  well  with  the  30-hr  aver- 
aged data  from  the  observation  stations.  For  a 
more  correct  verification  of  the  models,  more  ob- 
servation stations  are  needed  to  account  for  specif- 
ic circulations  of  the  lake  water.  The  model  calcu- 
lations showed  that  the  amount  of  observation 
stations  should  not  be  less  than  7.  Calculations 
have  shown  that  in  the  upper  0-5  m  layer  wind 
effects  prevail,  and  beneath  it  the  combined  effects 
of  baroclinity  and  bottom  relief  are  observed. 
(Rochester-PTT) 
W90-09033 
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BIOGEOCHEMISTRY     OF     IRON     IN     AN 
ACIDIC  LAKE. 

Eidgenoessische   Anstalt    fuer   Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,    Due- 
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bendorf  (Switzerland). 

B.  Sulzberger,  J.  L.  Schnoor,  R.  Giovanoli,  J.  G. 

Hering,  and  J.  Zobrist. 

Aquatic  Sciences  AQSCEA,  Vol.  52,  No.  1,  p  56- 

74,  1990.  9  fig,  47  ref. 

Descriptors:  *Acid  lakes,  *Acid  rain  effects,  'Bio- 
chemistry, 'Geochemistry,  *Iron  compounds, 
•Lakes,  Chemical  precipitation.  Chemical  reduc- 
tion, Dissolved  solids,  Diurnal  variation,  Lake 
sediments,  Mathematical  equations,  Minerals, 
Model  studies,  Mountain  lakes,  Oxidation,  Photo- 
chemistry, Scanning  electron  microscopy,  Switzer- 
land, Water  sampling,  Weathering. 

The  fate  of  iron  was  monitored  in  Lake  Cristallina, 
an  acidic  lake  in  the  Alps  of  Switzerland.  A  simple 
conceptual  model  was  developed  in  order  to  ex- 
plain the  observed  diel  variation  in  dissolved  iron 
(II)  concentration.  Biotite  weathering  provides  re- 
duced iron  that  is  oxidized  and  subsequently  preci- 
pitated in  the  lake.  The  amorphous 
Fe(III)hydroxide  found  in  the  sediments  of  Lake 
Cristallina,  is  an  Fe(II)  oxidation  product.  This 
oxygenation  reaction  is  most  probably  catalyzed 
by  bacteria  surfaces,  as  indicated  by  the  relatively 
high  estimated  oxidation  rate  compared  to  the  oxi- 
dation rate  of  the  homogeneous  oxidation  of  inor- 
ganic Fe(II)  species  at  the  ambient  pH  of  Lake 
Cristallina  (pH  5.4  at  4  C)  and  by  the  scanning 
electron  micrograph  pictures.  Under  the  influence 
of  light,  these  amorphous  iron(III)  hydroxide 
phases  are  reductively  dissolved.  The  net  concen- 
tration of  Fe(II)  reflects  the  balance  of  the  reduc- 
tive dissolution  and  the  oxidation/precipitation  re- 
actions and  tends  to  parallel  the  light  intensity, 
leading  to  a  diurnal  variation  in  the  Fe(II)  concen- 
tration. The  rate  of  the  photochemical  reductive 
dissolution  of  Lake  Cristallina  iron(III)hydroxides 
is  greatly  enhanced  in  situ  and  in  the  laboratory  by 
addition  of  oxalate  to  the  lake  water.  (Author's 
abstract) 
W90-09051 


CHANGES  IN  ACTIVITIES  OF  INORGANIC 
CARBON  AND  AMMONIUM  UPTAKE  BY 
PHYTOPLANKTON  FROM  MAY  TO  AUGUST, 
AND  THEIR  RELATION  TO  WATER  TEM- 
PERATURE IN  LAKE  NAKANUMA,  JAPAN. 
Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

T.  Miyazaki,  M.  Watase,  and  K.  Miyake. 
Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 
No.  4,  p  289-298,  October  1990.  7  fig,  3  tab,  31  ref. 

Descriptors:  'Ammonia,  'Bioaccumulation, 
'Carbon,  'Japan,  'Lake  Nakanuma,  'Lakes,  'Lim- 
nology, 'Phytoplankton,  'Water  temperature,  Ab- 
sorption, Biomass,  Chlorophyll  a,  Light  intensity, 
Nitrogen,  Nutrients,  Phosphates,  Seasonal  varia- 
tion. 

Daily  and  weekly  sampling  was  carried  out  from 
May  to  August  in  1986  in  Lake  Nakanuma  to 
estimate  the  effects  of  environmental  factors  on  the 
uptake  of  inorganic  carbon  and  ammonium  by 
phytoplankton.  Rates  of  uptake  of  carbon  and  am- 
monium, on  the  whole,  increased  during  the  sam- 
pling period,  though  daily  and  weekly  changes 
occurred.  Among  the  environmental  factors  exam- 
ined, water  temperature  affected  most  of  the 
uptake  activities.  Increased  uptake  of  nutrients  in 
the  summer  were  due  mainly  to  increases  in  water 
temperature.  Light  and  nutrients  exerted  only 
minor  effects  on  the  increases  in  the  uptake  activi- 
ties. The  changes  in  these  activities  did  not  corre- 
spond to  those  of  chlorophyll  a  concentration. 
Active  uptake  did  not  necessarily  increase  phyto- 
plankton biomass.  (Author's  abstract) 
W90-091I7 


TEMPERATURE  STRUCTURE  AND  VERTI- 
CAL MIXING  OF  WATER  MASS  IN  MESO- 
COSMS  IN  LAKE  SUWA. 

Institute  of  Physical  and  Chemical  Research,  Sai- 
tama  (Japan). 

M.  Kishino,  M.  Takahashi,  and  H.  Hayashi. 
Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 
No.  4,  p  299-31 1,  October  1990.  8  fig,  3  tab,  1 1  ref. 
Special  Scientific  Research  of  the  Ministry  of  Edu- 
cation, Science  and  Culture,  Japan  Nos.  60129034, 


61134044,  and  62124040. 

Descriptors:  'Japan,  'Lake  Suwa,  'Lakes,  'Lim- 
nology, 'Mixing,  'Thermal  stratification,  'Water 
temperature,  Advection,  Convection,  Heat  bal- 
ance, Heat  transfer,  Turbulent  flow,  Water  circula- 
tion, Wind  velocity. 

Temperature  structure  was  determined  in  meso- 
cosms  of  4.8  m  by  48  m  by  4.42  m  (depth)  in  Lake 
Suwa,  and  the  processes  affecting  the  temperature 
structure,  such  as  heat  balance  at  the  surface,  heat 
transfer  through  the  boundary,  and  turbulence 
mixing,  were  evaluated.  During  daytime  the  water 
body  was  heated  by  insolation  input  rather  than 
heat  loss  of  longwave  radiation  and  latent  heat, 
even  though  it  was  cooled  when  insolation  input 
was  lower  than  the  loss  such  as  under  heavy 
cloudy  and  rainy  weather.  At  night,  heat  loss  from 
the  water  body  prevailed,  and  convection  mixing 
of  the  water  body  occurred.  The  water  column 
often  became  isothermal  under  such  conditions. 
All  these  processes  occurred  almost  equally  both 
inside  and  outside  the  mesocosms.  Turbulence  of 
the  water  body  in  mesocosms  was  small  during 
daytime  under  calm  sunny  weather,  and  thermal 
stratification  tended  to  be  formed  near  the  surface. 
In  outside  water,  turbulence  activity  disturbed  the 
development  of  thermal  stratification.  Turbulence 
of  the  water  body  in  mesocosms  was  mainly  cre- 
ated by  convection  at  night  and  vibration  of  buoy 
and  wall  materials  by  wind  waves.  On  the  other 
hand,  that  of  outside  water  was  mainly  due  to  wind 
waves,  advection  and  convection  at  night.  In  gen- 
eral, the  water  body  inside  and  outside  the  meso- 
cosms in  Lake  Suwa  showed  a  weak  thermal  strati- 
fication during  daytime  and  mixing  throughout  the 
water  column  at  night.  The  nighttime  thorough 
mixing  seems  to  be  important  to  maintain  the  pro- 
ductive ecosystem  in  Lake  Suwa  as  well  as  in 
mesocosms.  (Author's  abstract) 
W90-09118 


SEASONAL  VARIATIONS  OF  CARBON  AND 
NITROGEN  ISOTOPE  RATIOS  OF  PLANK- 
TON AND  SINKING  PARTICLES  IN  LAKE 
KIZAKI. 

Mitsubishi-Kasei    Inst,    of   Life    Sciences,   Tokyo 

(Japan).  Lab.  of  Biogeochemistry  and  Sociogeo- 

chemistry. 

T.  Yoshioka,  H.  Hayashi,  and  E.  Wada. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 

No.  4,  p  313-320,  October  1990.  2  fig,  2  tab,  25  ref. 

Ministry  of  Education  ,  Science  and  Culture,  Japan 

Grants-in-Aid  for  Special   Project   Research   No. 

60129034     and     for     Scientific     Research     No. 

61035027. 

Descriptors:  'Carbon,  'Japan,  'Lake  Kizaki, 
'Lakes,  'Limnology,  'Nitrogen,  'Particulate 
matter,  'Plankton,  Bottom  sediments,  Isotopes, 
Lake  sediments,  Light  intensity,  Nutrients,  Season- 
al variation,  Water  temperature,  Zooplankton. 

Seasonal  variations  in  carbon  and  nitrogen  isotope 
ratios  of  plankton  and  sinking  particles  in  Lake 
Kizaki  were  observed  from  April  to  November 
1985  and  may  to  October  1986.  Carbon  isotope 
ratio  of  plankton  with  the  size  of  58  to  100  mi- 
crons, which  was  mostly  composed  of  phytoplank- 
ton, showed  the  highest  value  in  June  (-19  to-15 
parts  per  thousand)  and  the  lowest  value  in  April  (- 
35.3  parts  per  thousand).  The  carbon  isotope  ratio 
value  of  plankton  larger  than  100  microns  (mainly 
zooplankton)  was  lower  by  1  to  5  parts  per  thou- 
sand than  those  of  58-100  micron  plankton.  The 
nitrogen  isotope  ratios  of  phytoplankton  samples 
ranged  from  1  to  6  parts  per  thousand  and  those  of 
zooplankton  samples  were  from  5  to  10  parts  per 
thousand.  These  changes  in  carbon  and  nitrogen 
isotope  ratios  of  plankton  in  Lake  Kizaki  seemed  to 
reflect  the  growth  conditions  of  phytoplankton, 
such  as  water  temperature,  nutrient  concentration, 
and  light  intensity.  It  was  also  suggested  that  the 
relative  contributions  of  NH4(  +  )  and  N03(-)  up- 
takes to  total  nitrogen  uptake  might  affect  the 
nitrogen  isotope  ratio  of  phytoplankton.  The  sea- 
sonal change  in  carbon  isotope  ratios  of  sinking 
particles  collected  by  sediment  trap  was  not  so 
large,  compared  with  that  of  phytoplankton.  This 
indicated  that  the  decomposition  of  autochthonous 
organic   carbon   occurred   actively    in    the   water 


column  and  that  the  contribution  of  allochthonous 
organic  carbon  to  the  bottom  sediment  was  rela- 
tively large  in  Lake  Kizaki.  (Author's  abstract) 
W90-09119 


CONTINUOUS  CURRENT  MEASUREMENTS 
IN  LAKE  BIWA:  II.  TIME  VARIATIONS  OF 
LAKE  CURRENTS  IN  THE  NORTHERN 
BASIN. 

Shiga  Univ.,  Otsu  (Japan).  Dept.  of  Earth  Science. 
S.  Endoh,  and  Y.  Okumura. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 
No.  4,  p  341-350,  October  1990.  10  fig,  2  tab,  17 
ref.  English  summary. 

Descriptors:  'Coastal  waters,  'Japan,  'Lake  Biwa, 
•Lakes,  'Limnology,  'Water  circulation,  'Water 
currents,  'Wind-driven  currents,  Bottom  currents, 
Hypolimnion,  Temporal  distribution,  Thermal 
stratification,  Thermocline. 

Continuous  current  measurements  by  using  current 
meters  have  revealed  some  characteristics  of  water 
currents  in  the  northern  basin  of  Lake  Biwa,  Japan. 
The  fundamental  mode  of  the  internal  wave  has  a 
great  influence  on  the  current  field  of  the  offshore 
zone  as  well  as  the  coastal  zone.  The  water  move- 
ment in  the  hypolimnion  is  strongly  controlled  by 
the  internal  waves.  The  internal  Poincare  wave  is 
dominant  in  the  offshore  zone  during  the  period  of 
thermal  stratification.  Its  period,  which  depends  on 
the  internal  radius  of  deformation,  is  about  17  hr  in 
May  and  12  hr  in  August.  Inertial  oscillation  is  also 
dominant  in  the  offshore  zone,  and  frequently 
occurs  in  the  thermocline  depth.  The  cyclonic 
gyre  is  disturbed  by  the  effects  of  continuous 
strong  wind,  i.e.,  the  wind  driven  current  and  the 
internal  waves.  After  the  wind  falls,  however,  the 
gyre  is  soon  restored  to  the  original  state.  Under 
the  strong  wind  with  the  direction  perpendicular 
to  the  shore  line,  coastal  bottom  water  is  transport- 
ed offshore.  (Author's  abstract) 
W90-09121 


CLASSIFICATION  OF  LAKE  BASINS  AND  LA- 
CUSTRINE DEPOSITS  OF  ESTONIA. 

Akademiya   Nauk   Estonskoi   SSR,   Tallinn.    Inst. 

Geologii. 

L.  Saarse. 

Journal  of  Paleolimnology  JOUPE8,  Vol.  3,  No.  1, 

p  1-12,  1990.  3  fig,  2  tab,  38  ref. 

Descriptors:  'Estonia,  'Lake  basins,  'Lake  classifi- 
cation, 'Lake  sediments,  'Limnology,  'Paleolim- 
nology, 'Sedimentation,  Glacial  lakes,  Lacustrine 
environment,  Peat  bogs,  Sedimentology. 

Based  on  extensive  data  from  a  long-term  investi- 
gation, a  new  genetic  classification  of  lake  basins  is 
proposed  for  Estonia.  Eight  lake  groups  are  distin- 
guished, tectonic -denudation,  glacial,  chemical, 
fluvial,  coastal  (neotectonic),  telmatogenic,  cosmo- 
genic  and  artificial,  containing  13  subgroups  and  19 
basin  types.  Also  proposed  is  a  new  lithological 
classification  of  Estonia's  organic  and  calcareous 
lake  sediments,  based  on  analyses  of  more  than 
2000  sediment  samples  from  90  contemporary  and 
50  late-glacial  (extinct)  lakes.  Of  the  approximately 
1,150  Estonian  lake  basins  that  formed  on  mineral 
substrate,  the  two  largest  basins  are  of  preglacial, 
tectonic-denudation  origin,  later  modified  by  gla- 
ciers. Eight  hundred  lakes  are  of  glacial  origin,  and 
300  of  other  origins  in  the  Holocene.  In  addition, 
approximately  20,000  bog  pools  formed  on  peat  in 
the  Holocene.  Only  minerogenous  sedimentation 
occurred  in  the  lakes  in  the  late-glacial  period. 
After  that,  organic  (gyttjas)  and/or  calcareous 
sediments  have  formed.  Azonal  factors  have  been 
largely  responsible  for  the  wide  variation  in  Esto- 
nia's lacustrine  deposits.  (Author's  abstract) 
W90-09124 


PALEOLIMNOLOGY  OF  MCNEARNEY  LAKE: 
AN  ACIDIC  LAKE  IN  NORTHERN  MICHI- 
GAN. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

R.  B.  Cook,  R.  G.  Kreis,  J.  C.  Kingston,  K.  E. 
Camburn,  and  S.  A.  Norton. 
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jurnal  of  Paleolimnology  JOUPE8,  Vol.  3,  No.  1, 
13-34,  1990.  8  fig,  1  lab,  94  ref.  Department  of 
nergy  Contract  DE-AC05-84OR21400. 

•eseriptors:  *Acid  lakes,  *Acid  rain,  *Lake  sedi- 
lents,  'Oligotrophic  lakes,  'Paleolimnology, 
Sediment  analysis,  Acidic  water,  Aluminum,  Dia- 
>ms,  Hydrogen  ion  concentration,  Lake  McNear- 
;y,  Michigan,  Sulfates,  Trace  metals. 

,n  study  was  carried  out  on  McNearney  Lake,  a 
aturally  acidic  oligotrophic  lake  in  northern 
lichigan.  The  study  employed  Pb210-dated  sedi- 
lent  cores  to  examine  diatom  assemblages  that 
;flect  the  acid-base  chemistry  of  lake  water,  ele- 
lents  that  reflect  changes  in  watershed  inputs,  and 
smpounds  that  reflect  changes  in  atmospheric 
eposition.  Predicted  pH  values  ranged  from  4.7  to 
,0  over  the  4000-yr  stratigraphy.  Considerable 
lifts  in  species  composition  and  abundance  were 
bserved  in  diatom  stratigraphy,  but  present-day 
istributions  indicate  that  all  abundant  taxa  most 
equently  occur  under  acidic  conditions,  suggest- 
ig  that  factors  other  than  pH  are  responsible  for 
le  shifts.  The  diatom-inferred  pH  technique  as 
pplied  to  McNearney  Lake  has  too  large  an  un- 
ertainty  and  is  not  sensitive  enough  to  determine 
le  subtle  recent  changes  in  lakewater  pH  expected 
om  changes  in  atmospheric  deposition  because: 
[)  McNearney  Lake  has  the  lowest  pH  in  the 
ontemporary  diatom  data  set  in  the  region  and 
onfidence  intervals  for  pH  predictions  increase  at 
le  extremes  of  regressions;  (2)  other  factors  in 
ddition  to  pH  may  be  responsible  for  the  diatom 
secies  distribution  in  the  lake  and  in  the  entire 
orthern  Great  Lakes  region;  (3)  McNearney  Lake 
as  a  well-buffered  pH  as  a  consequence  of  its  low 
H  and  high  aluminum  concentrations  and  is  not 
xpected  to  exhibit  a  large  ph  change  as  a  result  of 
hanges  in  atmospheric  deposition;  and  (4)  atmos- 
heric  deposition  in  the  region  is  modest  and 
/ould  not  cause  a  pH  shift  large  enough  to  be 
iscernable  in  McNearney  Lake.  Elevated  atmos- 
heric  deposition  is  indicated  in  recent  sediments 
y  Pb,  V,  and  polycyclic  aromatic  hydrocarbon 
ccumulation  rates  and  to  a  lesser  extent  by  those 
f  Cu  and  Zn;  however,  these  accumulation  rates 
re  substantially  lower  than  those  observed  for 
cidified  lakes  in  the  northeastern  United  States, 
although  atmospheric  loadings  of  materials  associ- 
ted  with  fossil  fuel  combustion  have  recently  in- 
reased  to  McNearney  Lake,  the  study  of  the 
iatom  subfossil  record  does  not  indicate  a  distinct, 
ecent  acidification  (pH  decrease).  (Author's  ab- 
tract) 
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LQUATIC  MACROPHYTES  AND  THE  PHYSI- 
OL CHEMICAL  CONDITIONS  OF  THE  'ALA- 
JADOS',  'CORIXOS*  AND  RIVERS  IN  THE. 
"RANSPANTANEIRA  ROAD,  PANTANAL  MA- 
:OGROSSENSE  (POCONE,  MT)  (MACROFI- 
:as  AQUATICAS  e  as  CONDICOES  FISICAS 
j  QUIMICAS  DOS  'ALAGADOS',  'CORIXOS'  E 
UOS,  AO  LONGO  DA  RODOVIA  TRANSPAN- 
rANEIRA,  PANTANAL  MATOGROSSENSE 
POCONE-MT)). 

Jniversidade    Federal    de    Mato   Grosso,    Cuiaba 
Brazil).  Dept.  de  Biologia. 
2.  J.  Da  Silva,  and  V.  Pinto-Silva. 
tevista  Brasileira  de  Biologia  RBBIAL,  Vol.  49, 
>lo.  3,  p  691-697,  August  1989.  1  fig,  9  tab,  14  ref. 
English  summary. 

Descriptors:  'Brazil,  *Lakes,  'Limnology,  *Ma- 
:rophytes,  •Physicochemical  properties,  Air  tem- 
>erature,  Chlorophyll  a,  Dissolved  oxygen,  Hy- 
lrogen  ion  concentration,  Species  diversity,  Trans- 
>arency,  Water  hyacinth,  Water  temperature. 

Hie  composition  of  aquatic  macrophytes  and  sev- 
:ral  limnologic  parameters  were  determined  in 
line  different  stations  in  the  Transpantaneira  Road- 
Pantanal  Matogrossense,  Pocone,  MT  from  May, 
1981  to  June  1982.  Air  and  water  temperature, 
ransparency,  pH,  dissolved  oxygen,  and  chloro- 
phyll a  were  determined  by  methods  following  the 
IBP  recommendations.  Results  showed  air  temper- 
iture  between  21-34.5  C,  water  temperature  be- 
:ween  22-36  C,  pH  from  3.4  to  9.0,  dissolved 
Dxygen  from  7  to  143%,  chlorophyll  a  between 
). 74-58  micrograms/L,  and  transparency  from  0.02 


to  3.0  m  (always  reaching  the  bottom).  The  'alaga- 
dos'  presented  a  wider  variety  of  species  and  forms 
of  life,  with  Eichhornia  azurea  being  the  most 
common,  followed  by  E.  crassipes  and  Pontederia 
lanceolata.  (Author's  abstract) 
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EPIPHYTIC   ALGAL   FLORA   FROM   A   LILY 

POND,    SAO    PAULO    STATE,    BRAZIL:    2. 

XANTHOPHYCEAE    (ALGAS    EPIFITAS    DO 

LAGO  DAS  NINFEAS,  SAO  PAULO,  BRASIL:  2. 

XANTHOPHYCEAE). 

Instituto  de  Botanica,  Sao  Paulo  (Brazil).  Seccao 

de  Ficologia. 

D.  C.  Bicudo. 

Revista  Brasileira  de  Biologia  RBBIAL,  Vol.  49, 

No.   3,   p  851-860,   August    1989.   23   fig,   25   ref. 

English  summary. 

Descriptors:  'Brazil,  'Limnology,  'Macrophytes, 
'Phytoplankton,  'Ponds,  Baseline  studies,  Epi- 
phytes, Species  diversity,  Taxonomy,  Tropical  re- 
gions. 

A  survey  was  made  of  the  epiphytic  Xanthophy- 
ceae  on  phytoplankters  and  aquatic  macrophytes 
from  a  lily  pond,  Sao  Paulo  State,  Brazil.  Sam- 
plings were  carried  out  monthly,  from  July  1980  to 
June  1982,  at  4  stations.  Ten  taxa  were  identified 
belonging  to  the  families  Characiopsidiaceae, 
Chlorobotrydaceae,  and  Chloropediaceae.  De- 
scriptions, discussion,  and  detailed  analysis  of  the 
materials  already  cited  for  Brazil  are  provided. 
Two  genera,  botryochloris  and  chloropedia,  and 
all  ten  infrageneric  taxa  were  recorded  for  the  first 
time  in  Brazil.  (Author's  abstract) 
W90-09132 


SURVEY  OF  MICROBIAL  POPULATIONS  IN 
BURIED-VALLEY  AQUIFER  SEDIMENTS 
FROM  NORTHEASTERN  KANSAS. 

NSI  Technology  Services  Corp.,  Ada,  OK. 
For  primary  bibliographic  entry  see  Field  2F. 
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MECHANISMS  CONTROLLING  THE  CHEMI- 
CAL COMPOSITION  OF  LAKES  AND  RIVERS: 
DATA  FROM  AFRICA. 

Michigan   Univ.,   Ann   Arbor.   Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  2K. 
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CARBON  METABOLISM  IN  A  HUMIC  LAKE: 
POOL  SIZES  AND  CYCLING  THROUGH  ZOO- 
PLANKTON. 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 
D.  O.  Hessen,  T.  Andersen,  and  A.  Lyche. 
Limnology  and  Oceanography  LIOCAH,  Vol.  35, 
No.  1,  p  84-99,  January  1990.  9  fig,  2  tab,  49  ref. 

Descriptors:  'Cycling  nutrients,  'Food  chains, 
'Limnology,  'Metabolism,  'Organic  carbon, 
•Phytoplankton,  'Zooplankton,  Aquatic  bacteria, 
Detritus,  Humic  substances.  Lakes,  Nutrients,  Par- 
ticulate matter,   Radioactive  tracers,   Respiration. 

To  characterize  the  major  carbon  pathways  in  a 
humic  lake,  the  carbon  pool  sizes  and  main  path- 
ways by  long-term  tracer  studies  in  enclosures 
were  determined.  Dissolved  organic  carbon  was 
by  far  the  largest  pool  and  constituted  80-85%  of 
total  carbon.  In  the  water  column  particulate  or- 
ganic carbon  was  partitioned  between  detritus, 
zooplankton,  bacteria,  and  phytoplankton  at  ratios 
of  22:4:3:1.  Phytoplankton  and  bacterioplankton 
production  averaged  24  and  32  micrograms  C/L/ 
day,  while  crustacean  zooplankton  production  was 
very  low  (<5  micrograms  C/L/day)  during  the 
experiment.  Total  pelagic  community  respiration 
was  high,  giving  a  net  C02  flux  to  the  atmosphere 
of  44  micrograms  C/L/day,  while  losses  by  sedi- 
mentation were  negligible.  Most  of  the  particulate 
carbon  available  for  zooplankton  was  highly  recy- 
cled detritus  of  low  nutritional  value.  The  loop  of 
ingestion  and  defecation  of  detrital  particles  was  a 
major  carbon  pathway,  giving  detrital  particles  a 
turnover  rate  of  0.39/day.  Detritus  was  found  to 
support  46-82%  of  body  carbon  in  the  surveyed 
species,  with  Acanthodiaptomus  as  the  upper  ex- 


treme. Bacterial  carbon  accounted  for  11-42%  of 
body  carbon  and  phytoplankton  for  6-19%  in  the 
surveyed  species.  (Author's  abstract) 
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APPARATUS  TO  DETERMINE  THE  EFFI- 
CIENCY OF  TRANSFER  OF  BACTERIA  FROM 
A  BURSTING  BUBBLE  TO  THE  JET  DROPS. 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
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EMPIRICAL  EQUATIONS  RELATING 

SCALAR  IRRADIANCE  TO  A,  B/A,  AND 
SOLAR  ZENITH  ANGLE. 

Rochester  Univ.,  NY.  Dept.  of  Biology. 

T.  T.  Bannister. 

Limnology  and  Oceanography  LIOCAH,  Vol.  35, 

No.  1,  p  173-177,  January  1990.  1  fig,  1  tab,  5  ref. 

Descriptors:  'Irradiation,  'Limnology,  'Monte 
Carlo  method,  'Phytoplankton,  Chlorophyll, 
Lakes,  Light  penetration,  Mathematical  models, 
Water  depth. 

Equations  were  derived  from  Monte  Carlo  calcula- 
tions to  predict  underwater  scalar  irradiance  as  a 
function  of  depth,  solar  irradiance,  and  zenith 
angle  at  the  surface,  and  absorption  coefficient  and 
ratio  of  scattering  to  absorption  coefficients  in  the 
water.  For  calculations,  the  term  a  was  always  0.2/ 
m,  b/a  was  0,  1,  2  or  4,  and  zenith  angles  were  0, 
30,  45,  60,  and  90  degrees.  For  downwelling  and 
upwelling  cases,  quanta  and  reciprocals  of  the  co- 
sines of  zenith  angles  were  summed  at  depths  of  0- 
60  m  by  1-m  increments.  The  equations  corrected 
for  the  depth  dependence  of  the  attenuation  coeffi- 
cient near  the  surface,  and  they  predicted  scalar 
irradiance  to  within  an  error  of  <  10%.  The 
present  calculations  suggest  that  Monte  Carlo  cal- 
culations should  be  extended  to  greater  depths  and 
to  higher  values  of  b/a,  and  perhaps  to  cases  of 
two  or  more  layers  of  phytoplankton  having  differ- 
ent properties.  (Geiger-PTT) 
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PHYTOPLANKTON  ABUNDANCE  IN  FLORI- 
DA LAKES:  EVIDENCE  FOR  THE  FREQUENT 
LACK  OF  NUTRIENT  LIMITATION. 

Florida  Univ.,  Gainesville.  Dept.  of  Fisheries  and 

Aquaculture. 

S.  Agusti,  C.  M.  Duarte,  and  D.  E.  Canfield. 

Limnology  and  Oceanography  LIOCAH,  Vol.  35, 

No.  1,  p  181-188,  January  1990.  5  fig,  1  tab,  41  ref. 

Department  of  the  Interior  Project  14-16-0009-79- 

064. 

Descriptors:  'Florida,  'Lakes,  'Limnology,  'Phy- 
toplankton, Algae,  Aquatic  bacteria,  Biomass, 
Chlorophyll  a,  Chlorophyta,  Diatoms,  Nutrients, 
Population  density. 

A  survey  of  the  phytoplankton  communities  in  165 
Florida  lakes  during  1980  indicated  27%  of  308 
samples  collected  had  phytoplankton  populations 
that  were  at  or  very  close  to  their  maximal  achiev- 
able densities.  This  finding  suggests  that  nonnu- 
trient  constraints  including  self-regulation  by  the 
algal  community  may  be  playing  an  important  role 
in  regulating  phytoplankton  biomass  in  many  Flor- 
ida lakes.  Algal  populations  that  were  close  to  their 
maximal  achievable  densities  had  algal  biomass 
values  >  10  mg/L  and  chlorophyll  a  concentra- 
tions >  10  mg/cu  m.  As  nonnutrient  constraints 
became  more  important,  algal  communities  shifted 
from  small-celled,  diatom-green  algal  communities 
to  communities  dominated  primarily  by  large, 
blue-green  bacteria.  (Author's  abstract) 
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CHANGES  IN  MYSIS  AND  PONTOPOREIA 
POPULATIONS  IN  SOUTHEASTERN  LAKE 
MICHIGAN:  A  RESPONSE  TO  SHIFTS  IN  THE 
FISH  COMMUNITY. 

Wisconsin  Univ. -Madison.  Cc  <;er  for  Limnology. 
M.  E.  McDonald,  L.  B.  Crowder,  and  S.  B. 
Brandt. 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 


Limnology  and  Oceanography  LIOCAH,  Vol.  35, 
No.    1.   p   220-227,   January    1990.   6   fig,   29   ref. 

Descriptors:  *Alewife,  'Benthos,  *Lake  Michigan, 
•Limnology,  'Predation,  Food  chains,  Population 
density,  Population  dynamics,  Spatial  distribution. 

The  abundance  and  body  length  of  Mysis  in  1977, 
a  year  of  low  benthivore  (alewife)  abundance,  was 
compared  to  those  of  1984-1985,  years  of  high 
benthivore  abundance.  Pontoporeia  abundance  and 
body  length  between  low  benthivore  years  (1979, 
1980)  and  high  benthivore  years  (1984,  1985)  were 
also  compared.  Mysis  densities  between  20  and  50 
m  did  not  differ  significantly  among  years,  but 
their  densities  offshore  (80-100  m)  declined  from 
313  sq  m  in  1977  to  59  sq  m  in  1985.  Mysis  mean 
size  did  not  differ  significantly  during  this  time,  but 
there  were  changes  in  the  length-frequency  distri- 
bution. Mean  Pontoporeia  densities  declined  more 
than  twofold  between  1980  and  1984-1985.  Ponto- 
poreia mean  size  was  unchanged  during  this  time, 
but  there  were  changes  in  the  length-frequency 
distribution.  The  shifts  in  these  macrobenthic  spe- 
cies coincided  with  shifts  in  the  fish  community, 
suggesting  a  link  to  changes  in  predation  rates  on 
the  benthos.  (Author's  abstract) 
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OVERLAND  FLOW  IN  WETLANDS:  VEGETA- 
TION RESISTANCE. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
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TEMPERATURE  EFFECTS  ON  SILICON  AND 
PHOSPHORUS  LIMITED  GROWTH  AND 
COMPETITIVE  INTERACTIONS  AMONG 
THREE  DIATOMS. 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

E.  van  Donk,  and  S.  S.  Kilham. 

Journal  of  Phycology  JPYLAJ,  Vol.  26,  No.  1,  p 

40-50,  March  1990.  7  fig,  7  tab,  49  ref. 

Descriptors:  'Diatoms,  *Lakes,  "Limiting  nutri- 
ents, 'Limnology,  'Phosphorus,  'Phytoplankton, 
'Silicon,  'Temperature  effects,  Asterionella,  Fra- 
gilaria,  Growth  rates,  Lake  Maarsseveen,  Nutri- 
ents, Population  dynamics,  Stephanodiscus,  The 
Netherlands. 

Three  diatom  species,  Stephanodiscus  hantzschii 
(Ehr.)  Grun.,  Asterionella  formosa  Hass.,  and  Fra- 
gilaria  crotonensis  Kitt.  Hass.  were  isolated  from 
Lake  Maarsseveen,  the  Netherlands,  to  study  the 
effects  of  temperature  (5  to  20  C)  and  limitation  of 
Si  and  P  in  short-term  batch  cultures.  S.  hantzschii 
had  higher  maximum  growth  rates  than  the  other 
two  species  at  all  temperatures.  The  maximum 
growth  rates  of  all  species  increased  with  increas- 
ing temperature.  Temperature  also  affected  half- 
saturation  constants  (Ks)  and  the  minimum  cell 
quotas.  S.  hantzschii  had  low  silicon  requirements 
for  growth  under  Si-limiting  conditions,  and  A. 
formosa  and  F.  crotonensis  had  higher  and  nearly 
identical  Si  requirements.  The  Ks  values  for  silicon 
for  S.  hantzschii  were  essentially  constant  from  5 
to  20  C  but  varied  greatly  for  the  other  two 
species.  With  respect  to  P  requirements  for  growth 
under  P  limitation,  A.  formosa  had  the  lowest,  F. 
crotonensis  was  intermediate,  and  S.  hantzschii  had 
the  highest.  The  Ks  values  for  P  were  constant 
over  the  temperature  range  for  both  A.  formosa 
and  F.  crotonensis  and  were  much  higher  and 
variable  for  S.  hantzschii.  Nutrient  competition 
experiments  were  performed  in  continuous  cultures 
at  four  temperatures  (5,  10,  15,  20  C)  and  various 
Si:P  ratios.  Results  were  generally,  but  not  always, 
in  agreement  with  Monod  relationships.  In  cultures 
with  all  three  species  P-limited,  A.  formosa  often 
dominated,  although  F.  crotonensis  was  sometimes 
most  abundant.  S.  hantzschii  never  dominated  at 
high  Si:P  ratios.  At  intermediate  Si:P  ratios  when 
A.  formosa  and  F.  c  tonensis  w  :re  both  Si-limited 
and  S.  hantzschii  s  P-limiU  .,  all  three  species 
coexisted.  (Cassar-I  T) 
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MAHSEER  CONSERVATION:  PROBLEMS 
AND  PROSPECTS. 

Garhwal  Univ.,  Srinagar  (India).  Dept.  of  Zoolo- 
gy- 

P.  Nautiyal. 

Journal  of  the  Bombay  Natural  History  Society 
JBOMAA,  Vol.  86,  No.  1,  p  32-36,  April  1989.  2 
tab,  23  ref. 

Descriptors:  'Conservation,  'Ecological  effects, 
'Endangered  species,  'Environmental  effects, 
'Fish,  'Fish  management,  'Stream  fisheries, 
'Streams,  Alaknanda  River,  Aquatic  habitats,  Fish 
diets,  Fish  migration,  Fish  populations,  Fishing, 
Ganges  River,  Gravel,  Habitats,  Himalayan  Moun- 
tains, India,  Mahseer,  Migration,  Mountain 
streams,  Nayar  River,  River  beds,  Spawning. 

The  decline  of  the  mahseer  population  in  India  is 
related  to  several  types  of  problems.  Natural  con- 
straints include  human  interference  with  migration 
patterns,  effects  of  water  temperature  and  current 
on  food  supply  with  resulting  growth  retardation, 
pollution  of  lakes,  low  fecundity,  and  a  long  hatch- 
ing period  (80  hr)  and  semi-quiescent  stage.  Cre- 
ated constraints  include  hydroelectric  projects,  ex- 
plosives and  chemicals  use,  and  overfishing.  A  few 
isolated  breeding  programs  have  been  attempted, 
with  little  success.  Proposed  conservation  meas- 
ures involve  measures  to  promote  earlier  maturity 
of  the  fish  (lotic  and  lentic  environments  appear 
most  suitable),  regulated  fishing  seasons,  and 
breeding-stocking  programs.  (Cassar-PTT) 
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DEVELOPING  A  PLAN  TO  MANAGE  LAKE 
VEGETATION. 

Wisconsin  Geological  and  Natural  History  Survey, 

Madison. 

For   primary   bibliographic   entry   see   Field    5G. 
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10,000-YR  HISTORY  OF  NATURAL  ECOSYS- 
TEM ACIDIFICATION. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 
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Ecological  Monographs  ECMOAQ,  Vol.  60,  No. 

1,  p  57-89,  March   1990.  20  ref,  6  tab,   149  ref. 

Descriptors:  'Acid  rain  effects,  'Acidic  lakes, 
•Diatoms,  'Ecosystems,  'Lake  acidification, 
•New  Hampshire,  'Paleoecology,  'Paleolimno- 
logy,  'Sediment  chemistry,  'Vermont,  Aluminum, 
Data  collections,  Geochemical  analysis,  Manga- 
nese, Palynology,  Pollen. 

Long-term  acidification  processes  in  New  England 
were  studied  using  paleoecological  methods  and  a 
paired  watershed  approach.  The  primary  variable 
is  lithology,  and  therefore  a  study  was  conducted 
to  illuminate  the  role  of  lithology  in  long-term 
ecosystem  acidification.  The  two  sites  in  the  study 
are  similar  in  size,  lake  depth,  elevation,  aspect, 
and  local  climate,  but  Cone  Pond,  N.H.,  is  an 
acidic,  clearwater  lake  in  a  catchment  of  thin  tills 
derived  from  base-poor  gneisses  and  schists, 
whereas  South  King  Pond,  VT  is  a  mesotrophic 
lake  in  a  catchment  of  thicker  tills  derived  from 
slates,  phyllites,  and  limestone.  Both  diatom  and 
geochemical  analyses  indicated  significant  long- 
term  acidification  of  the  upland  soils  and  surface 
waters  of  Cone  Pond,  but  not  the  South  King 
Pond,  catchment.  At  Cone  Pond,  the  uplands  ex- 
ported Al  almost  entirely  in  labile  form  by  10,000 
yr  before  present  (BP).  Increases  in  labile  Al  8000- 
5500  BP,  followed  by  substantial  declines  in  sedi- 
mentary Mn  and  in  the  ratio  of  Ca  to  organic 
matter,  indicate  soil  acidification  followed  by  de- 
creasing lakewater  pH.  The  loss  of  the  Melosira/ 
Cyclotella  diatom  assemblage  was  approximately 
7200  BP  as  hemlock  populations  began  to  expand, 
coupled  with  the  disappearance  of  the  chrysophyte 
Mallomonas  torquata,  suggests  increasing 
lakewater  transparency  possibly  accompanied  by 
decreasing  lakewater  pH.  By  5000  BP,  all  plank- 
tonic  diatom  species  had  disappeared  and  the  aci- 
dobiontic  diatom  flora  was  well  established.  A 
sudden  decline  in  the  ratio  of  acid-labile  nonbio- 
genic  Si  to  acid-labile  Al  also  occurred  approxi- 
mately 2000  BP,  and  appears  to  reflect  dissolution 


of  an  amorphous  aluminosilicate  complex,  provid 
ing  independent  evidence  for  a  precultural  pH  c 
approximately  5.0.  None  of  these  features  ar 
found  at  South  King  Pond,  where  the  only  paleo 
limnological  evidence  of  acidification  is  a  shar 
decline  in  sedimentary  carbonates  of  approximate 
ly  5000  BP.  This  decrease,  however,  appears  to  b 
related  to  climatic  factors  rather  than  to  lakewate 
pH.  (Author's  abstract) 
W90-09207 


IMPACT  OF  INTERNAL  PHOSPHORU: 
LOADING  ON  THE  RESTORATION  Ol 
TROUT  LAKE. 

North    Dakota    Univ.,    Grand    Forks.    Dept.    c 

Chemical  Engineering. 

For   primary   bibliographic   entry   see   Field   5G 

W90-09209 


ECOTOXICOLOGY  AND  ECOSYSTEM  INTEG 
RITY:  THE  GREAT  LAKES  EXAMINED. 

Wisconsin  Univ. -Green  Bay. 

H.  J.  Harris,  P.  E.  Sager,  H.  A.  Regier,  and  G  R. 

Francis. 

Environmental        Science        and        Technolog 

ESTHAG,  Vol.  24,  No.  5,  p  598-603,  May  1990. 

fig,  29  ref. 

Descriptors:  'Ecological  effects,  'Ecosystems 
•Ecotoxicology,  'Environmental  impact,  'Grea 
Lakes,  'Toxicity,  'Toxicology,  'Water  pollutio: 
effects,  Analytical  techniques,  Lake  restoratior 
Polychlorinated  biphenyls. 

Ecotoxicology  has  emerged  as  a  major  researc 
area  in  response  to  the  problem  of  environment 
contamination  with  toxic  chemicals,  particularl 
chlorinated  hydrocarbons.  It  employs  both  reduc 
tionistic  science  (toxicology)  with  strong  predic 
tive  capabilities  and  holistic  science  (ecology)  wit 
recognizably  weak  diagnostic  and  predictive  capa 
bilities.  Now  that  mandates  require  the  restoratio 
and  protection  of  the  Great  Lakes  ecosystems 
ecologists  and  toxicologists  (ecotoxicologists)  ar 
being  challenged  along  several  lines:  to  develo 
more  sensitive  means  of  measuring  the  loss  (o 
recovery)  of  ecosystem  integrity;  to  resolve  th 
problem  of  extrapolation  of  data  from  standar. 
laboratory  species  to  enormously  complex  ecosys 
terns;  and  to  structure  a  means  of  accounting  fo 
the  true  systemic  impact  of  a  toxicant,  includin; 
social  and  economic  costs.  Issues  of  ecotoxicolog 
must  be  viewed  in  the  context  of  society.  Toxi 
contaminant  problems  arise  as  the  cumulative  cor 
sequences  of  various  polluting  activities,  and  the 
similarly  affect  various  social  groups.  Degradei 
ecosystems,  such  as  Green  Bay  and  other  Areas  o 
Concern  in  the  Great  Lakes,  reflect  a  historr 
allocation  of  resources  towards  those  users  am 
beneficiaries  who  were  not  dependent  on  maintain 
ing  high  environmental  quality  or  sensitive  biota 
Ecosystem  rehabitation  strategies  seek  a  realloca 
tion  in  favor  of  the  more  sensitive  beneficial  use 
and  values.  Ecotoxicology  as  a  conceptual  am 
practical  field  of  study  must  focus  more  attentioi 
on  ecosystem  processes  to  address  fully  the  societa 
impact  of  toxic  chemicals  in  our  environmenl 
(Chonka-PTT) 
W90-09213 


COLLOIDAL  BEHAVIOR  OF  ACTINIDES  Ir 
AN  OLIGOTROPHY  LAKE. 

Argonne  National   Lab.,   IL.   Environmental   Re 

search  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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MODEL  OF  THE  EXCHANGE  OF  INORGANK 
CHEMICALS  BETWEEN  WATER  AND  SEDI 
MENTS. 

Toronto  Univ.  (Ontario).  Inst,  for  Environmenta 

Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
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SPATIAL    AND   TEMPORAL    PATTERNS    Ir> 
STRUCTURE   OF   MACROBENTHIC   ASSEM 
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.AGES.  A  THREE-YEAR  STUDY  IN  THE 
ORTHERN  ADRIATIC  SEA  IN  FRONT  OF 
IE  PO  RIVER  DELTA. 

ite    Nazionale    per    l'Energia    Elettrica,    Milan 
aly).  Centro  Termica  e  Nucleare. 
Ambrogi,  D.  Bedulli,  and  G.  Zurlini. 
arine   Ecology   (PSZNI)   MAECDR,   Vol.    11, 
o.   1,  p  25-41,   1st  quarter,   1990.  9  fig,  58  ref. 

escriptors:  "Adriatic  Sea,  'Benthic  environment, 
tenthic  fauna,  'Coastal  waters,  *Multivariate 
alysis,  *Po  River  Delta,  *Seasonal  distribution, 
ipatial  distribution,  'Statistical  analysis,  Bottom 
mpling,  Data  acquisition,  Data  interpretation. 

aastal  benthic  communities  in  soft-bottom  depos- 
;  of  a  restricted  area  in  the  Northern  Adriatic 
:a,  in  front  of  the  Po  River  Delta,  were  studied 
i  seasonal  sampling  at  nine  stations.  The  area  is 
fected  by  temperature  and  salinity  fluctuations 
ipending  on  season,  on  river  flow  rate,  and  on 
ial  cycles.  Summer  oxygen  concentrations  near 
e  bottom  can  be  low  at  the  5  and  8  m  depths 
minimum  47%  of  saturation).  A  rather  stable 
ndy  substrate  was  found  at  the  2.5  m  and  5  m 
ations;  at  8  m  a  greater  variability  was  found, 
he  temporal  and  spatial  distribution  was  analyzed 
f  correspondence  analysis  (102  station-points  x 
)7  taxa).  The  first  axis  is  interpreted  as  a  complex 
f  factors  linked  to  depth;  the  second  axis  is  related 
i  the  season  of  sampling.  Faunal  assemblages  at 
iree  different  depths  were  consistently  different 
id  exhibited  a  seasonal  pattern  of  abundance  and 
iversity.  Multivariate  statistical  analyses  suggest 
tat  each  community  structure  is  very  similar 
aring  the  three  summer  samplings;  in  autumn  and 
'inter  many  causes  of  disturbance  can  disrupt  this 
ructure,  which  is  reconstituted  the  following 
immer.  In  comparison  with  some  multiannual 
enthic  studies,  and  bearing  in  mind  the  various 
efinitions  of  stability  in  relation  to  disturbance,  a 
yclic  adjustment  stability  can  be  used  as  a  model 
>r  explaining  the  dynamics  of  the  benthic  commu- 
ities  in  this  area.  The  stability  of  benthic  commu- 
ities  in  this  physically  variable  environment  is 
iscussed  and  a  'cyclic'  adjustment  mechanism  of 
[ability  is  proposed  to  explain  the  dynamics  of  the 
enthos  in  this  area.  (Chonka-PTT) 
V90-09225 


©NATION  AND  ECOLOGY  OF  EPIPHYTIC 
IYDROIDS  IN  A  MEDITERRANEAN  COAST- 
lL  LAGOON:  THE  'STAGNONE'  OF  MAR- 
iALA  (NORTH-WEST  SICILY). 

stituto  Sperimentale  Talassografico  'Attilio  Cer- 

uti',  Taranto  (Italy). 

I.  Piraino,  and  C.  Morri. 

Marine  Ecology  (PSZNI)   MAECDR,   Vol.    11, 

Jo.   1,  p  43-60,   1st  quarter,   1990.  8  fig,  56  ref. 

Descriptors:  *Benthic  environment,  'Benthos, 
Coastal  waters,  'Distribution  patterns,  'Lagoons, 
Sea  grasses,  'Sicily,  Data  collections,  Mediterra- 
lean,  Spatial  distribution,  Temporal  distribution. 

Distribution  patterns  of  epiphytic  hydroids  of  sea- 
rrass  (Posidonia  oceanica  and  Cymodocea  nodosa) 
>eds  were  studied  in  the  'Stagnone,'  a  moderately 
lyperhaline  lagoon  in  Sicily.  Two  distinct  commu- 
lities  of  epiphytic  hydroids  were  recognized:  one 
nore  frequently  associated  with  Cymodocea 
eaves  and  one  connected  with  Posidonia.  The 
:ommunity  associated  with  Cymodocea  shows 
arger  seasonal  variations  which  indicate  a  mainly 
itochastic  colonization  of  the  biotope.  The  epiphy- 
tic assemblage  of  Posidonia  shows  a  greater  stabili- 
ty, all  the  component  species  being  well  adapted  to 
their  biotic  substrate.  Within  both  communities, 
parallel  zonations  develop  along  the  external-inter- 
nal gradient.  In  the  outermost  areas  typical 
marine'  species  were  found;  they  were  replaced  by 
'lagoonal'  species  in  the  inner  areas  of  the  basin. 
Salinity  does  not  seem  to  be  the  major  factor  in 
hydroid  zonation,  which  on  the  contrary  results 
from  the  interaction  between  substratum  type  and 
hydrodynamic  gradient.  The  hydroid  response  to 
such  a  gradient  could  be  detected  not  only  at  the 
synecological  level  (community  zonation),  but  also 
at  the  autoecological  level  in  terms  of  intraspecific 
morphological  variations  such  as  lengthening  of 
hydrocauli  or  the  loss  of  anchoring  structures  and 
mechanical  protection  when  hydrodynamic  stress 
decreases.  (Chonka-PTT) 
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ECOLOGICAL  SIGNIFICANCE  OF  GRAZING 
ON  PLANKTONIC  POPULATIONS  OF  CYAN- 
OBACTERIA  BY  THE  CILIATE  NASSULA. 

Freshwater     Biological     Association,     Ambleside 

(England). 

H.  M.  Canter,  S.  I.  Heaney,  and  J.  W.  G.  Lund. 

New  Phytologist  NEPHAV,  Vol.   114,  No.  2,  p 

247-263,  February  1990.  9  fig,  39  ref. 

Descriptors:  'Cyanophyta,  'Food  chains,  'Lim- 
nology, 'Phytoplankton,  'Protozoa,  Ecological  ef- 
fects, England,  Lake  District,  Lakes. 

The  grazing  of  planktonic  cyanobacteria  (blue- 
green  algae)  by  the  ciliate  Nassula  aurea  Ehr  (N. 
aurea)  was  observed  in  three  lakes  in  the  English 
Lake  District,  Cumbria.  Substantial  declines  in 
blooms  of  Aphanizomenon  flos-aquae  due  to  feed- 
ing by  N.  aurea  were  found  from  Esthwaite  Water 
and  Blelham  Tarn.  The  development  of  apprecia- 
ble populations  of  Nassula  is  clearly  dependent 
upon  the  presence  of  sufficient  and  suitable  food  in 
the  plankton.  Cyanobacteria  are  generally  consid- 
ered to  be  summer  dominants,  but  for  Aphanizo- 
menon in  Esthwaite  Water  and  Blelham  Tarn  from 
1986-1988  there  is  considerable  interannual  varia- 
bility of  periodicity  within  each  lake  and  between 
lakes  within  years.  (Chonka-PTT) 
W90-09228 


EXPERIMENTAL  MESOCOSM  STUDY  OF 
THE  SEPARATE  AND  INTERACTION  EF- 
FECTS OF  PHOSPHORUS  AND  MOSQUITO- 
FISH  (GAMBUSIA  AFFINIS)  ON  PLANKTON 
COMMUNITY  STRUCTURE. 
Texas  Christian  Univ.,  Fort  Worth.  Dept.  of  Biol- 
ogy. 

H.  F.  Lancaster,  and  R.  W.  Drenner. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  3,  p  471-479,  1990.  6 
fig,  2  tab,  30  ref.  NSF  grant  BSR  84-15619. 

Descriptors:  'Algae,  'Fish  populations,  'Gambu- 
sia,  'Limnology,  'Nutrients,  'Phosphorus,  'Plank- 
ton, 'Population  dynamics,  'Zooplankton,  Chiron- 
omids,  Chlorophyll,  Chlorophyta,  Chrysophytes, 
Cladocerans,  Cryptomonads,  Cyanophyta,  Dia- 
toms, Dinoflagellates,  Nitrogen,  Secchi  depth. 

Community  impacts  of  phosphorus  and  mosquito- 
fish  (Gambusia  affinis)  were  studied  in  an  experi- 
mental mesocosm  study  of  factorial  design  in 
which  two  levels  of  phosphorus  addition  were 
cross-classified  with  two  levels  of  fish.  Total  phos- 
phorus, chlorophyll,  cryptomonads,  unicellular 
green  algae,  unicellular  blue-green  algae,  colonial 
blue-green  algae,  filamentous  blue-green  algae, 
chironomid  tube  length,  cladocerans,  fish  density, 
and  fish  biomass  were  significantly  enhanced  in  the 
presence  of  phosphorus  addition.  Total  nitrogen, 
total  nitrogemtotal  phosphorus  ratio,  Secchi  depth, 
chrysophytes,  and  periphytic  diatoms  were  sup- 
pressed in  the  presence  of  phosphorus  addition. 
Diatoms,  filamentous  blue-green  algae,  chryso- 
phytes, periphytic  unicellular  and  colonial  green 
algae,  periphytic  filamentous  blue-green  algae,  and 
rotifers  were  enhanced  in  the  presence  of  mosqui- 
tofish.  Secchi  depth,  total  nitrogemtotal  phospho- 
rus ratio,  cyclopoid  copepods,  nauplii,  cladocerans, 
and  chironomid  tubes  were  suppressed  in  the  pres- 
ence of  mosquito  fish.  Significant  phosphorus  x 
mosquitofish  interaction  effects  were  found  for 
total  nitrogemtotal  phosphorus  ratio,  chryso- 
phytes, dinoflagellates,  periphytic  colonial  green 
algae,  cladocerans,  and  chironomid  tubes.  These 
results  show  that  nutrients  and  fish  do  not  act  as 
independent  regulators  of  plankton  communities 
but  instead  have  effects  which  can  only  be  predict- 
ed from  an  understanding  of  their  combined  im- 
pacts. (Author's  abstract) 
W90-09232 


LAKE   DYNAMICS   AND   THE   EFFECTS   OF 
FLOODING  ON  TOTAL  PHOSPHORUS. 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

B.  C.  Kenney. 

Canadian  Journal  of  Fisheries  and  Aquatic   Sci- 


ences CJFSDX,  Vol.  47,  No.  3,  p  480-485,  1990.  5 
fig,  8  ref. 

Descriptors:  'Eutrophication,  'Floodwater,  'Lake 
Washington,  'Lakes,  'Phosphorus,  'Urban  runoff, 
'Washington,  'Water  pollution  control,  Fluctua- 
tions, Lake  sedimentation,  Sedimentation,  Simula- 
tion, Water  chemistry,  Water  circulation,  Water 
pollution. 

The  concentration  of  total  phosphorus  in  Lake 
Washington  before  and  after  the  sewage  diversion 
project  was  simulated  using  first-order  linear  dy- 
namics. Fluctuation  in  total  phosphorus  in  the  lake 
occurred  as  a  forced  response  to  changes  in  inflow 
phosphorus  concentration.  The  dynamics  of  total 
phosphorus  in  Lake  Washington  was  adequately 
represented  by  two  independent  time  scales  based 
on  water  renewal  and  sedimentation.  The  water 
renewal  time  scale  was  modeled  as  a  time  depend- 
ent process.  Sedimentation  of  total  phosphorus,  on 
the  other  hand,  appeared  constant  over  the  16- year 
period  that  data  were  available.  A  marked  increase 
of  total  phosphorus  in  the  lake  occurred  during 
two  flood  periods  when  high  concentrations  of 
total  phosphorus  corresponded  to  small  values  of 
the  water  renewal  time  scale  (i.e.,  high  flows).  At 
other  times,  peak  concentrations  of  total  phospho- 
rus in  the  inflow  coincided  with  large  values  of  the 
water  renewal  time  scale  and  the  lake  was  dynami- 
cally unable  to  respond  to  these  peaks.  (Author's 
abstract) 
W90-09233 


PLANT  PIGMENTS  AS  TRACERS  OF  EMER- 
GENT AND  SUBMERGENT  MACROPHYTES 
FROM  THE  HUDSON  RIVER. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 

Ecosystem  Studies. 

For  primary  bibliographic  entry  see  Field  7B. 
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FILTERING  RATES  OF  DIAPTOMUS  MINU- 
TUS,  BOSMINA  SPP.,  DIAPHANOSOMA  SP., 
HOLOPEDIUM  GIBBERUM  (CRUSTACEA), 
AND  ZOOPLANKTON  COMMUNITY  GRAZ- 
ING RATES  IN  SOME  ACIDIC  AND  CIRCUM- 
NEUTRAL  ONTARIO  LAKES. 
Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

A.  H.  Bleiwas,  and  P.  M.  Stokes. 
Canadian  Journal  of  Fisheries  and  Aquatic   Sci- 
ences CJFSDX,  Vol.  47,  No.  3,  p  495-504,  1990.  3 
fig,  3  tab,  53  ref. 

Descriptors:  'Acid  lakes,  'Acid  rain  effects, 
'Acidic  water,  'Canada,  'Grazing,  'Ontario, 
'Zooplankton,  Alkalinity,  Biomass,  Bosmina, 
Chlorophyll  a,  Diaphanosoma,  Diaptomus,  Holo- 
pedium,  Hydrogen  ion  concentration,  Light  inten- 
sity, Plankton,  Water  temperature. 

Filtering  rates  of  several  zooplankters  and  grazing 
rates  of  the  zooplankton  community  were  investi- 
gated in  seven  Ontario  lakes  ranging  in  mean  pH 
from  4.6  to  7.1.  Filtering  rates  of  Diaptomus  minu- 
tus,  Diaphanosoma  sp.,  and  Holopedium  gibberum 
were  negatively  correlated  with  lake  pH  and  alka- 
linity; rates  for  these  species  averaged  89  micro- 
liters/individual/hour  for  Diaptomus  minutus,  171 
microliters/individual/hour  for  Diaphanosoma  sp., 
and  514  microliters/individual/hour  for  Holope- 
dium gibberum  in  circumneutral  lakes  and  200, 
374,  and  1853  microliters/individual/hour  in  acidic 
lakes.  The  filtering  rate  of  Bosmina  spp.  was  not 
correlated  with  lake  pH;  its  average  rates  were  35 
microliters/individual/hour  in  circumneutral  lakes 
and  44  microliters/individual/hour  in  acidic  lakes. 
Other  environmental  parameters  examined  (tem- 
perature, light  intensity,  plankton  biomass,  chloro- 
phyll a  concentration)  did  not  appear  to  influence 
the  filtering  rate  of  most  species  tested.  Zooplank- 
ton community  grazing  rates  were  not  correlated 
with  lake  pH;  rates  averaged  1.1%/hour  in  circum- 
neutral lakes,  and  1.5%/hour  in  acidic  lakes.  This 
result  does  not  support  a  previous  hypothesis  that 
the  efficiency  of  energy  transfer  from  primary  to 
secondary  trophic  levels  is  reduced  by  acidifica- 
tion. There  was  no  indication  that  grazing  pressure 
on  small  versus  large  cells  changed  at  low  pH, 
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Group  2H— Lakes 


based  on  comparisons  of  community  grazing  rates 
on  the  small  alga  Chlorella  and  the  larger  Cosmar- 
ium.  (Author's  abstract) 
W90-09235 


TRANSPORT  AND  STORAGE  OF  137CS  AND 
210PB  IN  SEDIMENTS  OF  LAKE  ST.  CLAIR. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
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STORAGE  AND  DYNAMICS  OF  SUBSURFACE 
DETRITUS  IN  A  SAND-BOTTOMED  STREAM. 

Virginia  Commonwealth  Univ.,  Richmond.  Dept. 
of  Biology. 

G.  M.  Metzler,  and  L.  A.  Smock. 
Canadian  Journal  of  Fisheries  and   Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  3,  p  588-594,  1990.  4 
fig,  3  tab,  28  ref.  NSF  grants  BSR-83 15763  and 
BSR-8614828. 

Descriptors:  'Bottom  sediments,  'Decomposing 
organic  matter,  'Detritus,  'Sedimentation, 
'Streambeds,  Carbon  cycle,  Leaves,  Organic 
carbon,  Sediment  analysis,  Streams,  Virginia, 
Wood. 

Annual  mean  storage  of  buried  detritus  (0-20  cm 
depth)  in  a  first-order,  sand-bottomed  stream  was 
4.8  kg  ash  free  dry  mass/square  m,  approximately 
one  order  of  magnitude  greater  than  surface  stor- 
age. The  study  was  conducted  in  Buzzards  Branch, 
a  blackwater  stream  in  Surrey  County,  Virginia. 
Forty  percent  of  the  buried  detritus  was  wood  >  8 
mm;  much  of  the  remainder  was  1-8  mm  particles. 
Exchange  of  detritus  between  surface  and  shallow 
sediments  occurred  throughout  the  year;  exchange 
between  surface  and  deep  sediments  occurred  only 
during  spates.  Heavy  rainfall  during  a  September 
hurricane  caused  a  mean  scour  depth  of  6  cm 
(range  of  0-27  cm)  and  contributed  to  a  0.94  kg/ 
square  m  reduction  of  buried  detritus.  Buried 
leaves  were  processed  slower  than  leaves  on  the 
sediment  surface  (25%  of  initial  buried  leaves  re- 
mained after  1  year).  Particles  <  8mm  were  proc- 
essed faster  from  January  to  March  (19%  mass 
reduction)  than  at  other  times  (8-9%  mass  reduc- 
tion). Except  during  the  September  spate,  burial 
was  approximately  offset  by  decomposition.  About 
21%  of  estimated  autumnal  leaf  input  to  the  stream 
became  buried.  Given  the  large  quantity  of  detritus 
stored  in  the  subsurface,  its  slow  processing  rate 
and  the  episodic  nature  of  its  release  from  deep 
storage,  the  hyporheic  area  of  this  stream  has  an 
important  effect  on  the  stream's  carbon  spiralling 
length,  energetics,  and  trophic  dynamics.  The  hy- 
porheic zone  is  an  important  component  of  organic 
matter  dynamics  in  Buzzards  Branch.  Sediment 
instability  in  terms  of  both  scour  and  deposition,  is 
a  key  factor  affecting  storage,  processing,  and 
transport  of  buried  detritus  through  its  effect  on 
burial  and  release  of  detritus  and  the  chemical 
environment  (particularly  dissolved  oxygen).  High 
spatial  and  temporal  variability  in  sediment  move- 
ment resulted  in  highly  variable  detritus  storage 
and  movement  in  the  channel.  Hyporheic  inverte- 
brates are  affected  by  this  variability.  (Mertz-PTT) 
W90-09238 


EVALUATION  OF  THE  EFFECTS  OF  ATMOS- 
PHERIC ACIDIC  DEPOSITION  ON  FISH  AND 
THE  FISHERY  RESOURCE  OF  CANADA. 

Department  of  Fisheries  and  Oceans,   Sault   Ste. 

Marie  (Ontario).  Great  Lakes  Lab.  for  Fisheries 

and  Aquatic  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09239 


EFFECT  OF  VARYING  WATER  PH  ON  THE 
ACIDIFICATION  OF  EXPIRED  WATER  IN 
RAINBOW  TROUT. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Zo- 
ology. 
For  primary  bibliographic  entry  see  Field  5C. 

W90-09241 


SALINITY  AND  NUTRIENT  LIMITATIONS 
ON  GROWTH  OF  BENTHIC  ALGAE  FROM 
TWO  ALKALINE  SALT  LAKES  OF  THE  WEST- 
ERN GREAT  BASIN  (USA). 

Sierra  Nevada  Aquatic  Research  Lab.,  Mammoth 
Lakes,  CA. 

D.  B.  Herbst,  and  T.  J.  Bradley. 
Journal  of  Phycology  JPYLAJ,  Vol.  25,  No.  4,  p 
673-678,  December  1989.  4  fig,  27  ref.  NSF  grant 
DCB-8608664. 

Descriptors:  'Algae,  'Algal  growth,  'California, 
'Lakes,  'Limiting  nutrients,  'Limnology, 
'Oregon,  'Saline  lakes,  Ammonium,  Benthic  algae, 
Chlorophyta,  Cyanophyta,  Diatoms,  Nitrates,  Ni- 
trogen, Nutrients,  Organic  matter,  Pigments,  Salin- 
ity, Salinity  tolerance. 

Enrichment  cultures  of  littoral  benthic  algae  from 
Mono  Lake,  California,  and  Abert  Lake,  Oregon, 
were  grown  under  conditions  of  varied  salinity  and 
nutrient  content.  Field-collected  inocula  were 
composed  mainly  of  diatoms  and  filamentous  blue- 
green  and  green  algae.  The  yield  of  long-term 
cultures  (30  days)  showed  tolerance  over  a  broad 
salinity  range  (50-150  g/L)  for  Mono  Lake-derived 
algae.  Algae  from  Abert  Lake  had  a  lower  range 
of  tolerance  (25-100  g/L).  Organic  content  and 
pigment  concentrations  of  algae  from  both  lakes 
were  also  reduced  above  the  tolerated  salinity 
level.  Within  the  range  of  salinity  tolerance  from 
Mono  Lake  algae,  initial  growth  rates  and  organic 
content  were  reduced  by  increased  salinity.  The 
effects  of  macronutrient  and  micronutrient  enrich- 
ment on  algal  growth  in  Mono  Lake  water  were 
also  tested.  Only  nitrogen  enrichment  (either  as 
ammonium  or  nitrate)  stimulated  algal  growth.  Al- 
though the  benthic  algae  cultured  here  had  wide 
optima  for  salinity  tolerance,  the  rates  of  growth 
and  storage  were  limited  by  increased  salinity 
within  the  optimum  range.  Although  the  lakes 
compared  had  similar  species  composition,  the 
range  and  limits  of  tolerance  of  the  algae  were 
related  to  the  salinity  of  the  lake  or  origin.  (Au- 
thor's abstract) 
W90-09245 


VARIATION  IN  DIATOM  COMMUNITY 
STRUCTURE  AMONG  HABITATS  IN  SANDY 
STREAMS. 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

R.  J.  Stevenson,  and  S.  Hashim. 

Journal  of  Phycology  JPYLAJ,  Vol.  25,  No.  4,  p 

678-686,  December  1989.  7  fig,  4  tab,  42  ref. 

Descriptors:  'Algae,  'Diatoms,  'Michigan,  'Spe- 
cies composition,  'Stream  biota,  Benthic  flora,  Eu- 
trophic  rivers,  Eutrophication,  Habitats,  Macro- 
phytes,  Maple  River,  Organic  matter,  Plankton, 
Rocks,  Sand,  Streams,  Substrates. 

Many  factors  may  enhance  or  limit  differences  in 
benthic  algal  community  dynamics  among  habitats 
in  streams  and  thereby  regulate  community  struc- 
ture and  function.  These  factors  are  important 
from  perspectives  of  stream  ecology  and  algal  evo- 
lutionary ecology.  Variation  in  algal  dynamics 
among  habitats  may  result  from  algal  adaptation  to 
direct  abiotic  and/or  biotic  pressures  resulting 
from  physico-chemical  differences  among  habitats 
in  streams.  The  East  and  West  Branches  of  the 
Maple  River  in  northern  Michigan  have  similar 
substrata  but  drain  catchments  with  different  land 
uses  and  headwater  ecosystems.  Headwaters  of  the 
West  Branch  of  the  Maple  River  are  a  large  wet- 
land and  a  lake,  from  which  it  runs  through  a 
catchment  with  greater  agricultural  usage  than  the 
catchment  of  the  East  Branch.  The  East  Branch  of 
the  Maple  River  drains  Douglas  Lake,  which  is 
known  to  become  nitrogen  limited  during  sum- 
mers. Seventy-six  samples  were  collected  from 
rocks,  sand,  macrophytes,  and  the  water  columns 
of  the  East  and  West  Maple  Rivers  during  the 
summers  of  1983  and  1984.  Diatoms  were  scraped 
from  rocks,  cores  of  sand  were  collected,  macro- 
phyte  leaves  and  stems  were  gathered  and  whole 
water  samples  were  taken.  Community  structure  of 
benthic  diatoms  in  the  two  sandy  streams  was 
studied  to  assess  differences  in  abundances  and 
species  composition  among  habitats  and  between 
years  and  streams.  The  greatest  differences  in 
abundances  were  lower  abundances  on  rocks  than 


on  sand,  whether  the  sand  was  clean  or  covere 
with  flocculent  organic  material.  Relatively  litf 
variation  in  abundances  occurred  between  yeai 
and  streams.  Species  composition  of  diatom  con 
munities  varied  more  among  habitats  and  betwee 
streams  than  from  year  to  year.  Species  compos 
tion  was  most  unique  in  floc-covered  sand  whe 
communities  in  clean  and  floc-covered  sand,  rod 
plant,  and  plankton  were  compared.  Diatom  spi 
cies  composition  in  these  sandy  streams  was  mo: 
similar  on  sand  and  rocks.  (Mertz-PTT) 
W90-09246 


AMMONIUM,  NITRATE,  PHOSPHATE,  AN] 
INORGANIC  CARBON  UPTAKE  IN  AN  OL 
GOTROPHIC  LAKE:  SEASONAL  VARIATION 
AMONG  LIGHT  RESPONSE  VARIABLES. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biolog' 
W.  K.  Dodds,  and  J.  C.  Priscu. 
Journal  of  Phycology  JPYLAJ,  Vol.  25,  No.  4, 
699-705,  December  1989.  7  fig,  4  tab,  30  ref. 

Descriptors:  'Algae,  'Carbon  cycle,  'Lake 
'Limnology,  'Nutrients,  'Oligotrophic  lake: 
'Photosynthesis,  'Radioactive  tracers,  Algi 
growth,  Ammonium,  Carbon  dioxide,  Montam 
Nitrates,  Phosphates,  Photosynthetic  photon  flu 
density,  Seasonal  variation. 

Photosynthetic  photon  flux  density  is  of  impoi 
tance  as  a  major  controlling  factor  for  inorganic  ( 
uptake  by  algae.  The  dependence  of  substrate  sati 
rated  uptake  of  15NH4(  +  ),  15N03(-),  32P04(3- 
and  14C02  on  photosynthetic  photon  flux  densit 
(or  photosynthetically  active  radiation,  400-70 
nm)  was  characterized  seasonally  in  oligotrophi 
Flathead  Lake,  Montana.  P04(3-)  uptake  was  nc 
dependent  upon  photosynthetic  photon  flux  dens 
ty  at  any  time  of  the  year,  whereas  NH4(  + 
N03(-),  and  C02  uptake  were  consistently  depenc 
ent  on  it  over  all  seasons.  Maximal  rates  c 
NH4(  +  ),  N03(-)  and  C02  uptake  usually  oc 
curred  near  40%  of  surface  photosynthetic  photo 
flux  density,  which  corresponded  to  about  5  m  i 
the  lake;  inhibition  was  evident  at  photosyntheti 
photon  flux  density  levels  greater  than  409t 
NH4(  +  ),  N03(-)  and  P04(3-)  were  incorporate 
in  the  dark  at  measurable  rates  most  of  the  yeai 
whereas  dark  C02  uptake  was  always  near  0  reU 
tive  to  light  uptake.  C02  and  NO(3-)  uptake  wer 
more  strongly  influenced  by  photosyntheti 
photon  flux  density  than  was  NH4(  +  )  uptake.  Th 
photosynthetic  photon  flux  density  dependence  o 
P04(3-),  NH4(  +  ),  N03(-)  and  C02  uptake  ma; 
affect  algal  growth  and  nutrient  status  by  influenc 
ing  the  balance  in  diel  and  seasonal  C:N:P  uptak 
ratios.  (Mertz-PTT) 
W90-09247 


EFFECTS  OF  IMPOUNDMENT  ON  THE  PHY 
SICOCHEMISTRY  OF  TWO  CONTRASTIN( 
SOUTHERN  AFRICAN  RIVER  SYSTEMS. 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Insl 

of  Freshwater  Studies. 

For   primary   bibliographic   entry   see   Field   6G 
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EFFECTS    OF    FLUCTUATING    LEVELS    OI 

LAKE  SUPERIOR  ON  MORPHOLOGICAL  AD 

JUSTMENTS   IN   THE   NEEBING-MCINTYRI 

FLOODWAY,     THUNDER     BAY,     ONTARIO 

CANADA. 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  o 

Geography. 

For  primary  bibliographic  entry  see  Field  2J, 
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INTERACTIONS     BETWEEN     GEOMORPHO 

LOGICAL  PROCESSES,   BENTHIC  AND  HY 

PORHEIC  COMMUNITIES:   FIRST  RESULTS 

ON  A  BY-PASSED  CANAL  OF  THE  FRENCH 

UPPER  RHONE  RIVER. 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Hy- 

drobiologie  et  Ecologie  Souterraines. 

M.  C.  des  Chatelliers,  and  J.  L.  Reygrobellet. 

Regulated      Rivers      Research     &      Managemenl 

RRRMEP,  Vol.  5,  No.  2,  p  139-158.  March/May 

1990.  9  fig,  84  ref,  2  append.  Centre  National  de  Is 
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cherche  Scientifique,  the  French  Ministry  of 
ivironment  and  the  Commission  of  European 
immunities  contracts   EN693F  and   ENV880F. 

;scriptors:  'Channel  morphology,  'France, 
ieomorphology,  *Rhone  River,  'Riffles,  'River 
items,  'Stream  biota,  'Surface-groundwater  re- 
ions,  Benthic  fauna,  Canal  seepage,  Flow  veloci- 
Groundwater,  Groundwater  movement,  Habi- 
s,  Organic  matter,  Oxygen,  Sedimentation,  Seep- 
e,  Water  circulation,  Water  currents. 

is  possible  to  understand  the  functional  structure 
the  alluvial  Rhone  valley  by  taking  into  account 
geomorphology  and  its  three  spatial  dimensions: 
ngitudinal,  transversal,  and  vertical.  An  ecologi- 
1  methodology,  based  on  geomorphology  and 
aling  with  both  benthic  and  hyporheic  layers  of 
e  river  bed,  was  tested  on  the  Upper  Rhone  river 
ar  Lyon,  France.  The  methodology  allowed  the 
scription,  by  single  spatial  survey,  of  a  functional 
ofile  of  the  canal  incorporating  both  hydrologi- 
1  and  faunistic  fluxes.  The  ecological  importance 
riffles  was  emphasized  and  the  results  indicated 
at,  even  in  a  disturbed  channel,  geomorphologi- 
1  processes  (such  as  degradation/aggradation) 
t  as  ecological  constraints,  especially  in  the  hy- 
irheic  layers  where  they  determine  community 
■ucture  by  influencing  groundwater  circulation, 
nalysis  of  the  surface  layer  showed  that  the  dis- 
ibution  of  benthic  organisms  was  mainly  affected 
[  a  modification  of  current  velocity,  which  in 
rn  depended  on  the  topographical  characteristics 
the  canal.  In  the  aggraded  zone,  the  canal 
nctioned  as  a  seepage  system:  on  the  one  hand, 
ere  were  inputs  of  organic  matter  and  oxygen 
to  the  hyporheic  layer;  on  the  other  hand,  the 
lep  groundwater  no  longer  acted  to  buffer  the 
ivironment.  This  work  confirms  the  relationship 
:tween  the  origin  and  circulation  of  the  water  in 
e  sediments  and  the  distribution  of  the  interstitial 
una  in  riffles  and  convex  bars.  On  the  scale  of 
ese  geomorphological  units,  the  distribution  of 
e  fauna  within  the  sediments  was  clearly  deter- 
ined  by  groundwater  flows.  The  methodology 
led  to  study  the  Rhone  proved  to  be  a  good  tool 
/er  different  scales  for  ecological  studies  of  fluvi- 
systems.  (Mertz-PTT) 
'90-09251 


IPARIAN  WOODY  PLANT  COMMUNITY  OF 
EGULATED  RIVERS  IN  EASTERN  ENG- 
AND. 

ssex  Univ.,  Colchester  (England).  Dept.  of  Biol- 

gy- 

.  F.  Mason,  and  S.  M.  MacDonald. 
egulated     Rivers     Research     &     Management 
RRMEP,  Vol.  5,  No.  2,  p  159-166,  March/May 
390.  4  fig,  3  tab,  22  ref. 

•escriptors:  'England,  'Riparian  vegetation, 
River  basins,  'Shrubs,  'Trees,  'Wales,  Alder 
ees,  Comparison  studies,  Population  density, 
iver  banks,  Surveys,  Willow  trees. 

he  riparian  woody  vegetation  (trees  and  shrubs) 
described  from  a  survey  of  50  one  km  stretches 
f  rivers  in  East  Anglia,  England,  between  1985 
nd  1987.  Tree  loss  along  three  rivers  was  estimat- 
d  from  1879  maps  and  aerial  photographs  taken  in 
960  and  1970.  A  total  of  48  species  of  trees  and 
irubs  were  recorded,  with  Alnus  glutinosa,  Salix 
lba,  and  Salix  fragilis  dominating  the  overall  com- 
lunity.  Overall  tree  density  ranged  from  0  to  185/ 
m,  average  73/km.  The  majority  of  stretches  had 
:ss  than  25  mature  trees,  with  less  than  10  individ- 
als  of  any  one  species.  Sites  were  classified,  based 
n  the  frequency  of  occurrence  of  species,  into 
our  groups  using  TWINSPAN.  TWINSPAN  ar- 
anges  sites  into  hierarchical  groups  on  the  basis  of 
heir  taxonomic  composition,  while  species  are  si- 
nultaneously  classified  on  the  basis  of  their  occur- 
ence in  site  groups.  The  technique  also  identifies 
ndicator  species.  Marked  decreases  in  densities  of 
iparian  trees  were  apparent  over  the  period  1879- 
970,  averaging  8%  per  annum  on  the  river  with 
he  greatest  initial  starting  densities.  Tree  densities, 
ounted  from  the  aerial  photographs  of  1970, 
anged  from  25-35/km.  The  results  from  East 
Vnglia  are  compared  with  a  similar  study  from  a 
ess  intensively  managed  region  in  western  Britain 
Wales).  In  Wales  60%  of  stretches  had  more  than 


80  trees/km,  compared  with  only  12%  in  East 
Anglia.  Some  12%  of  stretches  in  Wales  had  more 
than  160  mature  trees/km,  but  no  sites  in  East 
Anglia  did.  This  emphasizes  the  much  greater  level 
of  management  applied  to  East  Anglian  rivers 
compared  with  those  in  the  west  of  the  country, 
with  mature  trees  having  been  felled  and  saplings 
being  cleared  before  they  mature.  (Mertz-PTT) 
W90-09252 


SAMPLER  FOR  INTERSTITIAL  FAUNA  IN 
ALLUVIAL  RIVERS. 

Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-09254 


DENITRIFICATION  AND  DINITROGEN  FIXA- 
TION IN  TWO  QUAKING  FENS  IN  THE 
VECHTPLASSEN  AREA,  THE  NETHER- 
LANDS. 

Utrecht  Rijksuniversiteit  (Netherlands).   Dept.  of 

Plant  Ecology. 

W.  Koerselman,  H.  De  Caluwe,  and  W.  M. 

Kieskamp. 

Biogeochemistry  BIOGEP,  Vol.  8,  No.  2,  p  153- 

165,  September  1989.  2  fig,  1  tab,  38  ref. 

Descriptors:  'Acetylene  reduction,  'Denitrifica- 
tion,  'Fens,  'Limnology,  'Nitrogen  fixation,  'The 
Netherlands,  'Wetlands,  Alder  trees,  Muck  soils, 
Nitrogen  cycle,  Peat  bogs,  Peat  soils,  Precipitation, 
Soil  analysis,  Sphagnum. 

Laboratory  experiments  on  dinitrogen  fixation  and 
denitrification  for  two  (a  discharge  fen  and  a  re- 
charge fen)  using  the  acetylene  reduction  assay  and 
the  acetylene  inhibition  technique,  respectively, 
are  reported.  Nitrogenase  activity  was  detected  in 
peat  muck  and  associated  with  Alnus  glutinosa 
saplings  throughout  the  study  period  (May-Octo- 
ber 1987),  whereas  no  activity  was  observed  asso- 
ciated with  Sphagnum  species.  The  annual  amount 
of  dinitrogen  fixed  was  estimated  at  2.1  and  12.7  kg 
N/ha/y  for  the  recharge  fen  and  the  discharge  fen, 
respectively.  Denitrification  at  ambient  nitrate 
levels  (0.1  ppm  NO(3))  was  absent  in  the  discharge 
fen  and  very  low  in  the  recharge  fen  (0.1  microg 
N/d,  or  0.3  kg  N/ha/y).  In  nitrate-amended  soil 
samples  denitrification  rates  were  2  to  3  orders  of 
magnitude  higher.  In  situ  denitrification  rates  in 
the  fens  studied  seem  to  depend  almost  entirely  on 
the  nitrate  supplied  by  precipitation.  Denitrifica- 
tion rates  associated  with  precipitation  are  estimat- 
ed at  1.1  kg  N/ha/y  for  both  fens.  (Author's  ab- 
stract) 
W90-09267 


IMPACT  OF  DELTAMETHRIN  INSECTICIDE 
ON  CHIRONOMIDEA  (DIPTERA)  OF  PRAI- 
RIE PONDS. 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-09290 


MICROPHYTOBENTHIC  PIGMENTS  IN  A 
SALT  MARSH  POND  DETERMINED  BY  HPLC 
AND  SPECTROPHOTOMETRY. 

1FREMER,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09294 

EFFECT  OF  CELLULAR  CARBOHYDRATE 
CONTENT  AND  NUTRIENT  STATUS  ON  THE 
RESPIRATORY  OXYGEN  UPTAKE  RATE  OF 
A  MICROCYSTIS  POPULATION  IN  A  EUTRO- 
PHIC  POND. 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy- 

Y.  Watanabe,  and  F.  Kimura. 

Marine  Microbial  Food  Webs,  Vol.  4,  No.  1,  p  129- 
138,  1990.  6  fig,  1  tab,  15  ref. 

Descriptors:  'Algal  blooms,  'Cyanophyta,  'Eutro- 
phic  lakes,  'Limnology,  'Microcystis,  'Oxygen 
uptake,  'Ponds,  'Respiration,  Ammonium,  Carbo- 
hydrates, Eutrophication,  Nitrogen,  Nutrient  re- 
quirements, Water  pollution  effects. 


The  respiratory  oxygen  uptake  in  the  dark  of  a 
cyanobacterial  population,  Microcystis  species, 
that  formed  a  dense  bloom  in  a  eutrophic  pond, 
was  examined.  The  respiration  rate  was  dependent 
on  the  incubation  time  in  the  dark,  the  light  history 
and  physiological  conditions  of  the  cells.  The  rate 
corresponded  to  the  amount  of  carbohydrate  accu- 
mulated in  the  cells  during  the  light  period.  When 
the  Microcystis  population  was  incubated  in  a  nu- 
trient rich  medium  under  a  light-dark  cycle  in  the 
laboratory,  the  carbohydrate  content  increased  in 
the  light  and  decreased  in  the  dark,  and  the  respira- 
tion rate  was  positively  correlated  with  the  con- 
tent. The  population  in  the  pond,  however,  exhibit- 
ed a  different  diel  pattern  of  respiration.  It  did  not 
decrease  or  sometimes  increased  during  the  night, 
irrespective  of  the  decrease  in  carbohydrate  con- 
tent. This  appeared  to  be  due  to  nitrogen  depletion 
in  the  evening  and  recovery  from  it  during  the 
night.  Stimulation  of  the  respiration  rate  was  dem- 
onstrated by  ammonium  enrichment  to  N-deficient 
cells  in  the  pond  water  in  which  dissolved  inorgan- 
ic nitrogen  was  exhausted.  (Author's  abstract) 
W90-09295 


TOXIC  EFFECTS  OF  SALINITY  (S  PPT)  ON 
SOME  FRESHWATER  FISHES  (IN  CHINESE). 

For  primary  bibliographic  entry  see  Field  5C. 
W90-09330 


RATIONALE      FOR      OHIO'S      DETERGENT 
PHOSPHORUS  BAN. 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Regional 

Office. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-09343 


EFFECTS  OF  ARTIFICIAL  CIRCULATION  ON 
HYPEREUTROPHIC  LAKE. 

Metropolitan  Council,  St.  Paul,  MN. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09344 


REELFOOT  LAKE  SEDIMENTATION  RATES 
AND  SOURCES. 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-09346 


SATURATION-BASED  MODEL  OF  RELATIVE 
WETNESS  FOR  WETLAND  IDENTIFICATION. 

East   Carolina   Univ.,   Greenville,   NC.    Dept.   of 

Geography  and  Planning. 

J.  D.  Phillips. 

Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 

2,   p   333-342,   April    1990.   2   fig,   4  tab,   20   ref. 

Descriptors:  'Mapping,  'Model  studies,  'Satura- 
tion, 'Wetlands,  'Wetness,  Geographic  informa- 
tion systems. 

A  wetness  index  that  was  derived  from  Beven's 
distributed  hillslope  runoff  model  and  based  on  the 
concept  of  relative  wetness  has  been  introduced  as 
a  wetland  identification  and  mapping  tool.  Data 
requirements  were  modified  to  make  the  model 
suitable  for  use  by  managers  and  field  agents.  The 
model  predicts  the  relative  propensity  of  any  point 
or  small  area  within  a  landscape  unit  to  become 
saturated.  This  allows  an  index  of  relative  wetness 
to  be  produced.  Points  on  the  landscape  can  then 
be  assigned  values  of  relative  wetness.  The  index 
has  potential  utility  for  (1)  providing  more  detailed 
information  on  wetness  conditions  than  binary 
(wetland-nonwetland)  classification  systems  now  in 
use;  (2)  assisting  in  wetland  identification  when 
field  indicators  are  absent  or  ambiguous;  (3)  appli- 
cation in  dryland  environments  where  common 
wetland  indicators  are  largely  irrelevant;  and  (4) 
broad-scale  wetland  mapping  in  a  geographic  in- 
formation systems  environment  using  existing  digi- 
tal topographic  ancf  soils  databases.  A  test  of  the 
wetness  index  along  a  transect  across  a  coastal 
plain  drainage  basin  showed  that  the  index  values 
agree  well  with  pedologic  indicators  of  wetland 


■ 

< 

I 
X 

X 

u 

I 

■s 


41 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


conditions,  but  provides  a  far  more  precise  means 
of  determining  relative  wetness.  (Peters-PTT) 
W90-09357 


USE  OF  AN  ECOSYSTEM  APPROACH  TO  RE- 
STORE DEGRADED  AREAS  OF  THE  GREAT 
LAKES. 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-09360 


THEORETICAL  AND  EXPERIMENTAL 
DRAWBACKS  IN  HEAVY  METAL  SPECIA- 
TION  IN  NATURAL  WATERS. 

Pisa  Univ.  (Italy).  Dipt,  di  Chimica. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09394 


PARTITIONING  OF  HEAVY  METALS  INTO 
SELECTIVE  CHEMICAL  FRACTIONS  IN 
SEDIMENTS  FROM  RIVERS  IN  NORTHERN 
GREECE. 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09401 


ATMOSPHERIC  DEPOSITION  AND  THE  CO- 
EFFICIENT OF  NUTRIENT  LEACHING  (LE 
DEPOSITION  ATMOSPHERIQUE  ET  LE  CO- 
EFFICIENT DE  LESSIVAGE  DES  NUTRI- 
ENTS). 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary).  Inst,  for  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-09429 


CONTRIBUTION  OF  ACIDIC  DEPOSITION 
ON  HIGH  ELEVATION  FOREST  CANOPY  TO 
THE  HYDROLOGIC  CYCLE. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09430 


EFFECTS  OF  FOREST  CANOPY  ON 
THROUGHFALL  PRECIPITATION  CHEMIS- 
TRY. 

Swiss  Federal  Inst,  of  Forestry  Research,  Birmens- 

dorf. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-0943 1 


FOLIAR  ABSORPTION  OF  15-N  LABELED 
NITRIC  ACID  VAPOR  (HN03)  IN  MATURE 
EASTERN  WHITE  PINE  (PINUS  STROBUS  L). 

Southeastern    Forest    Experiment    Station,    Otto, 

NC.  Coweeta  Hydrologic  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09432 


EFFECTS  OF  ACID  RAIN  AND  FOREST  DIE- 
BACK  ON  GROUNDWATER-CASE  STUDIES 
IN  BAVARIA,  GERMANY  (FRG). 

Bayerisches     Landesamt     fuer     Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09434 


PESTICIDES  IN  TERRESTRIAL  AND  AQUAT- 
IC ENVIRONMENTS. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09440 


QUANTITATION  OF  NONPOINT  SOURCE 
POLLUTION  ASSOCIATED  WITH  CRANBER- 
RY PRODUCTION  IN  MASSACHUSETTS. 

Massachusetts    Agricultural    Experiment    Station, 

East  Wareham. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09457 


TOXICITY  OF  SELECTED  UNCOUPLING 
AND  ACETYLCHOLINE  ESTERASE-INHIBIT- 
ING  PESTICIDES  TO  THE  FATHEAD 
MINNOW  (PIMEPHALES  PROMELAS). 

Wisconsin  Univ. -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-09465 


INSECTICIDES  FOR  INSECT  PEST  CONTROL 
IN  CONSTRUCTED  WETLANDS  FOR 
WASTEWATER  TREATMENT:  A  DILEMMA. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Vector  and  Plant  Management  Program. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-09470 


21.  Water  In  Plants 


BREEDING  FOR  HEAT  TOLERANCE:  AN  AP- 
PROACH BASED  ON  WHOLE-PLANT  PHYSI- 
OLOGY. 

California  Univ.,  Riverside.  Dept.  of  Botany  and 

Plant  Sciences. 

A.  E.  Hall. 

Hortscience  HJHSAR,  Vol.  25,  No.   1,  p   17-26, 

January  1990.  4  fig,  2  tab,  83  ref. 

Descriptors:  *Crop  production,  *Drought  resist- 
ance, *Heat  tolerance,  *Plant  physiology,  Air  tem- 
perature, Drought  effects,  Genetics,  Model  studies, 
Research  priorities,  Seasonal  variation,  Turgor, 
Water  deficit. 

In  hot  environments,  maintenance  of  plant  produc- 
tivity requires  that  limiting  plant  processes  are  not 
irreversibly  damaged  by  heat.  Consequently,  in 
designing  breeding  programs  to  incorporate  heat 
tolerance,  the  following  points  need  to  be  ad- 
dressed: (1)  the  types  of  hot  weather  occurring  in 
production  environments,  considering  day  and 
night  temperatures  at  different  times  during  the 
season;  (2)  the  extent  to  which  they  cause  reduc- 
tion in  yield;  (3)  which  stages  of  plant  development 
and  plant  processes  are  most  sensitive  to  high 
temperatures  and  are  responsible  for  the  reductions 
in  yield;  and  (4)  how  is  heat  tolerance  inherited, 
and  whether  there  are  any  other  characters  associ- 
ated with  heat  tolerance  through  genetic  linkage  or 
pleiotropy  that  influence  crop  adaptation  or  suit- 
ability as  a  cultivar.  Artificial  pollination  estab- 
lished that  excessive  flower  abscission  and  low  pod 
set  of  plants  subjected  to  high  night  temperature 
were  due  to  male  sterility.  Sensitivity  to  heat 
during  floral  bud  development  only  occurs  in  long 
days  and  not  in  short  days.  When  choosing  a 
measure  of  water  status,  it  is  essential  to  take  note 
of  the  control  mechanisms  that  influence  the  plant 
process  of  interest,  which,  for  many  purposes,  will 
be  development.  Leaf  water  potential  is  rarely  a 
useful  quantity  because  of  its  correlation  with 
turgor.  Initial  responses  to  water  deficits  may  be 
very  different  than  longer-term  responses  when 
adaptive  processes,  such  as  osmotic  adjustments, 
occur.  It  is  generally  not  feasible  to  conduct  ex- 
periments on  the  scale  that  would  be  needed  to 
determine  the  effect  of  widescale  introduction  of  a 
new  crop  or  cultivar  over  a  large  area  extending 
over  tens  of  square  kilometers.  The  best  approach 
available  is  to  make  use  of  the  current  level  of 
understanding  of  the  effects  of  scaling  up  and  to 
incorporate  this  into  models  to  predict  the  effect  at 
the  crop  level  of  given  changes,  such  as  stomatal 
conductance  or  behavior,  of  response  to  stress. 
(Brunone-PTT) 
W90-08893 


ADAPTIVE  STEM  AND  ADVENTITIOUS 
ROOT  RESPONSES  OF  TWO  TOMATO  GENO- 
TYPES TO  FLOODING. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Horticul- 
ture. 

S.  T.  McNamara,  and  C.  A.  Mitchell. 
Hortscience  HJHSAR,  Vol.  25,  No.  1,  p  100-103, 
January  1990.  5  fig,  16  ref. 

Descriptors:  'Flooding,  'Plant  growth,  'Plant 
morphology,  'Plant  water  potential,  'Tomatoes, 
Adventitious  roots,  Ethylene  synthesis,  Hypoxia, 
Root  formation. 


Tomato  accessions  PI  128644  (Lycopersicon  pe: 
vianum  var.  dentatum  Mill.)  and  PI  406966  (Ly< 
persicon  esculentum  Mill.)  were  identified  in  p 
liminary  screening  trials  as  being  relatively  non 
sistant  and  resistant  to  120  hours  of  flooding, 
spectively.  Many  adventitious  roots  (AR)  dev 
oped  on  the  lower  stems  of  flooded  PI  406S 
seedlings,  while  few  formed  on  flooded  PI  128( 
plants.  Root  formation  by  flooded  PI  406966  se< 
lings  depended  on  de  novo  initiation  rather  tr 
emergence  of  preformed  initials.  Hypocotyl  por 
ity  of  PI  406966  plants  increased  from  between  ] 
and  6%  to  8%  by  36  and  72  hours  of  floodii 
Porosity  of  PI  128644  hypocotyls  was  unchang 
by  72  hours  of  inundation.  Flooding  did  not  affi 
the  secondary  root  porosity  of  either  accessii 
The  limited  capacity  of  PI  128644  seedlings 
develop  AR  and  aerenchyma  was  not  related  to 
inability  to  synthesize  1-aminocyclopropane-l-c 
boxylic  acid  or  ethylene  in  response  to  hypo* 
(Author's  abstract) 
W90-08894 


EVAPOTRANSPIRATION  OF  COOL-SEAS( 
GRASSES  GROWN  WITH  MINIMAL  MAIN! 

NANCE. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Hortic 

ture. 

J.  A.  Doty,  W.  S.  Braunworth,  S.  Tan,  P.  B. 

Lombard,  and  R.  D.  William. 

Hortscience  HJHSAR,  Vol.  25,  No.  5,  p  529-5 

May  1990.  3  tab,  15  ref. 

Descriptors:  'Evapotranspiration,  'Grasses,  *P1: 
physiology,  'Plant  water  potential,  *Soil-wat 
plant  relationships,  Colonial  bentgrass,  Fescues, 
rigation,  Mowing,  Neutron  probe,  Ryegrass,  S 
water. 

Evapotranspiration  (ET)  of  three  perennial  r 
grass  (Lolium  perenne  L.)  cultivars  and  one  cu 
var  each  of  colonial  bentgrass  (Agrostis  tenuis 
and  tall  fescue  (Festuca  arundinacea  L.)  was  me 
ured  in  the  field.  Soil  water  depletion  was  me 
ured  with  a  neutron  probe.  Under  minimal  main 
nance  (i.e.,  no  irrigation  and  infrequent  mowin 
ET  was  not  significantly  different  for  five  peren 
al  grasses.  All  grasses  used  more  water  than  I 
bare-ground  treatment.  Soil  water  uptake  v 
greatest  in  the  upper  soil  layer  (0  to  25  cm)  a 
decreased  with  depth.  Few  differences  in  wa 
uptake  were  noted  among  grasses  within  each  s 
layer.  (Author's  abstract) 
W90-08895 


SEQUENTIALLY  ADDITIVE  AND  OTH1 
INTERACTIONS  BETWEEN  NITROGEN  FE 
TILIZER  AND  IRRIGATION  ON  THE  YIE1 
OF  WHEAT  GRAIN  IN  A  FIELD  IN  KANS/ 

California  Univ.,  Los  Angeles.  Lab.  of  Biomedii 

and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08904 


YIELD  AND  QUALITY  OF  PROCESSING  T 
MATOES  IN  RESPONSE  TO  IRRIGATIC 
RATE  AND  SCHEDULE. 

North  Carolina  State  Univ.  at  Raleigh.  Dept. 

Horticultural  Science. 

D.  C.  Sanders,  T.  A.  Howell,  M.  M.  S.  Hile,  L. 

Hodges,  and  D.  Meek. 

Journal  of  the  American  Society  for  Horticultu 

Science  JOSHB5,  Vol.  114,  No.  6,  p  904-908,  N 

vember  1989.  5  tab,  19  ref. 

Descriptors:  'Crop  production,  'Evapotranspii 
tion,  'Irrigation  practices,  'Plant  water  potenti 
'Tomatoes,  Crop  yield,  Irrigation  effects,  PU 
growth,  Soil  types,  Trickle  irrigation. 

Field  studies  were  conducted  on  a  Typic  Xerorl 
ents  Entiosols  soil  (Hanford  sandy  loam)  to  deti 
mine  the  response  of  two  cultivars  of  processi 
tomatoes  (Lycopersicon  esculentum  Mill.)  to  trie 
le  irrigation  applied  at  three  percentages  of  evap 
transpiration  (ET)  to  either  the  top  of  the  pla 
row  or  between  the  beds  using  a  traveling  irrij 
tion  system.  Irrigation  was  terminated  when  fru 
were  either  30%  or  70%  red  (14  or  7  days  befc 
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vest).  Yields  of  red  tomatoes  and  total  tomatoes 
reased  with  increasing  trickle  irrigation  water. 
:  concentrations  of  soluble  solids  (SSC)  and 
il  solids  (TS)  and  pH  decreased  with  increasing 
kle  irrigation  rates,  while  color,  fruit  size,  and 
jity  increased,  as  did  the  yield  of  SSC  and  TS 

hectare.  Placement  of  trickle  irrigation  on  the 
nt  row  was  more  favorable  than  placement  in 

furrow  between  the  beds  for  yield  and  quality 
iracteristics.  Trickle  irrigation  to  70%  ET  ter- 
tated  7  days  before  harvest  produced  responses 
lilar  to  conventional  furrow  irrigation.  Al- 
ugh  statistically  these  treatments  could  not  be 
npared  directly  to  conventional  furrow,  all  trav- 
ig  trickle  irrigation  rates  were  superior  in  water 

efficiency  to  that  of  conventional  furrow  irri- 
ion.  Trickle  irrigation  rates  of  35%  ET,  70% 
'  and    105%   ET  did   not   differ   in   water  use 
ciency.  (Author's  abstract) 
10-08905 


CLOBUTRAZOL  AND  ROOT  ZONE 
KTER  CONTENT  INFLUENCE  PEACH 
EDLING  BEHAVIOR. 

logna  Univ.  (Italy).  1st.  di  Coltivazioni  Arboree. 
r  primary  bibliographic  entry  see  Field  5C. 
(0-08906 


T  PHOTOSYNTHESIS  AND  STOMATAL 
INDUCTANCE  OF  PEACH  SEEDLINGS  AND 
rTTINGS  IN  RESPONSE  TO  CHANGES  IN 
HL  WATER  POTENTIAL. 

orgia  Agricultural  Experiment  Stations,  Griffin. 
D.  Harrison,  J.  W.  Daniell,  and  J.  M.  Cheshire, 
irnal  of  the  American  Society  for  Horticultural 
lence  JOSHB5,  Vol.  114,  No.  6,  p  986-990,  No- 
mber  1989.  2  fig,  4  tab,  26  ref. 

scriptors:  *Peaches,  *  Photosynthesis,  *Plant 
ter  potential,  *Soil  water  potential,  'Soil-water- 
int  relationships,  *Stomatal  transpiration, 
apor  pressure,  Diurnal  variation,  Drought, 
int  physiology,  Seedlings. 

eenhouse-grown  peach  (Prunuspersica  (L.) 
tsch.)  seedlings  and  cuttings  were  drought- 
essed  by  reducing  soil  water  potential  from  field 
pacity  (FC)  to  permanent  wilting  point  (PWP). 
:an  soil  water  potential  and  leaf  water  potential 
:re  correlated  with  measurements  of  stomatal 
nductance,  net  photosynthetic  rate,  and  vapor 
:ssure  deficit.  Decreasing  net  photosynthesis  and 
imatal  conductance  trends  were  noted  as  soil 
iter  potential  decreased.  Photosynthetic  rate  and 
imatal  conductance  were  significantly  reduced  at 
if  water  potential  more  negative  than  -1.5  MPa. 
ilues  of  net  photosynthesis  and  stomatal  con- 
ctance  were  more  highly  correlated  to  leaf 
iter  potential  than  to  soil  water  potential.  A 
dday  depression  in  net  photosynthesis  rates 
gan  two  hours  earlier  and  peak  rates  were  at 
ist  50%  lower  when  soil  water  potential  was 
are  negative  than  -0.05  MPa.  The  correlation 
efficient  (r)  between  leaf  and  soil  water  potential 
d  between  stomatal  conductance  and  net  photo- 
nthesis  rate  at  different  soil  water  potentials  was 
ove  0.70.  The  r  values  decreased  as  soil  and 
ant  water  potential  became  more  negative.  Sto- 
ital  conductance  peaked  at  optimal  soil  water 
itential  (FC)  2  hours  following  sunrise.  Photo- 
nthetic  rates  peaked  at  a  soil  water  potential 
ound  -0.05  MPa  four  hours  after  sunrise.  (Au- 
or's  abstract) 
90-08907 


STITRANSPIRANT  REDUCES  WATER  USE 
If  PEACH  TREES  FOLLOWING  HARVEST. 

:xas  A  and  M  Univ.,  College  Station.  Dept.  of 
gricultural  Economics. 
L.  Steinberg,  M.  J.  McFarland,  and  J.  W. 
orthington. 

lurnal  of  the  American  Society  for  Horticultural 
:ience  JOSHB5,  Vol.  1 15,  No.  1,  p  20-24,  January 
'90.  4  fig,  4  tab,  24  ref. 

escriptors:  'Antitranspirants,  'Peaches,  *Plant 
lysiology,  'Plant  water  potential,  Canopy,  Crop 
oduction,  Plant  growth,  Plant  reproduction, 
ail-water-plant  relationships,  Stomatal  transpira- 
sn,  Transpiration,  Water  stress,  Weighing  lysime- 


The  potential  for  reducing  water  use  of  peach 
(Prunus  persica  (L.)  Batsch)  trees  with  antitran- 
spirants  following  fruit  harvest  was  investigated 
using  matched  peach  trees  planted  in  an  outdoor 
twin  weighing  lysimeter  facility.  A  10%  solution 
of  the  antitranspirant  Wilt  Pruf  NCF  was  applied 
to  one  of  the  two  trees  on  July  7,  1986.  Immediate- 
ly after  application,  water  use  of  the  treated  tree 
was  reduced  by  40%.  One  month  after  treatment, 
the  water  use  was  reduced  30%  and,  by  the  termi- 
nation of  the  experiment  (85  days  after  treatment), 
water  use  was  reduced  12%  as  compared  to  con- 
trol. The  average  reduction  in  tree  water  use,  for 
the  entire  period  was  30%.  Fully  expanded,  sunlit 
leaves  (nodes  10  to  20  from  the  terminal  end)  from 
the  treated  tree  exhibited  the  greatest  reduction  in 
water  loss  compared  with  immature  or  inner 
canopy,  shaded  leaves.  Use  of  the  antitranspirant 
did  not  prevent  the  development  of  water  stress 
once  a  critical  level  of  soil  moisture  was  reached. 
The  change  in  tree  water  use  induced  by  the 
transpirant  did  not  significantly  reduce  shoot 
length,  new  leaf  production,  or  individual  leaf  size 
on  actively  growing,  current-season  branches. 
Fruit  and  leaf  bud  initiation,  as  measured  the  fol- 
lowing spring,  were  not  affected;  however,  flower 
bud  maturation  could  not  be  evaluated  due  to 
freeze  damage.  (Author's  abstract) 
W90-08908 


MICROSPRINKLER  IRRIGATION  AND 
GROWTH  OF  YOUNG  'HAMLIN'  ORANGE 
TREES. 

Florida  Univ.,  Gainesville.  Dept.  of  Fruit  Crops. 
T.  E.  Marler,  and  F.  S.  Davies. 
Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  115,  No.  1,  p  45-51,  January 
1990.  3  fig,  4  tab,  23  ref. 

Descriptors:  'Citrus  crops,  'Irrigation  practices, 
'Plant  growth,  'Plant  water  potential,  'Soil-water- 
plant  relationships,  'Sprinkler  irrigation,  Plant 
physiology,  Seasonal  variation,  Soil  water,  Water 
conservation,  Water  deficit. 

Growth  responses  of  young  'Hamlin'  orange 
(Citrus  sinensis  (L.)  Osbeck)  and  sour  orange  (C. 
aurantium  L.)  trees  to  microsprinkler  irrigation 
were  studied  under  field  conditions  from  1985  to 
1987  to  determine  the  most  efficient  irrigation  rates 
and  duration.  Trees  were  irrigated  when  available 
soil  water  depletion  (SWD)  reached  20%  (high 
frequency),  45%  (moderate  frequency),  and  65% 
(low  frequency).  Trees  at  the  moderate  and  low 
levels  received  49%  and  13%,  respectively,  as 
much  irrigation  water  as  the  high  treatment. 
Canopy  volume,  trunk  cross-sectional  area,  dry 
weight,  shoot  length,  leaf  area,  total  root  dry 
weight  and  volume,  and  new  root  dry  weight  were 
similar  for  the  high  and  moderate  levels  in  2  of  3 
years,  but  were  significantly  reduced  at  the  low 
levels.  More  than  90%  of  root  dry  weight  was 
within  80  cm  of  the  trunk  at  the  end  of  the  grow- 
ing season.  The  optimum  level  of  irrigation  in  this 
study  was  between  20%  and  35%  SWD,  suggest- 
ing that  microsprinkler  irrigation  every  4  to  6  days 
at  45%  SWD  is  as  effective  as  irrigating  every  2  to 
3  days  at  20%  SWD.  This  schedule  results  in  a 
considerable  reduction  in  irrigation  water  required. 
However,  the  final  growth  flush  of  some  trees  may 
be  reduced  at  the  moderate  irrigation  level,  prob- 
ably because  of  inherent  variability  in  SWD  among 
trees  within  the  treatment.  (Brunone-PTT) 
W90-08909 


IRRIGATION     SCHEDULING     MODEL     FOR 
SNAP  BEAN. 

Georgia  Coastal  Plain  Experiment  Station,  Tifton. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-08910 


EFFECT  OF  ZERO  AND  CONVENTIONAL 
TILLAGE  ON  BARLEY  YIELD  AND  NITRATE 
NITROGEN  CONTENT,  MOISTURE  AND 
TEMPERATURE  OF  SOIL  IN  NORTH-CEN- 
TRAL ALBERTA. 

Alberta  Univ.,  Edmonton.  Dept.  of  Soil  Science. 
M.  Nyborg,  and  S.  S.  Malhi. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  15,  No. 
1/2,  p  1-9,  December  1989.  5  tab,  18  ref. 


Descriptors:  'Barley,  'Crop  production,  'Mulch- 
ing, 'Nitrates,  *No-till  cultivation,  'Soil  tempera- 
ture, 'Soil  water,  'Soil-water-plant  relationships, 
•Tillage,  Agriculture,  Cultivation,  Nutrient  con- 
centrations, Plant  growth,  Seasonal  variation,  Soil 
types. 

Field  experiments  conducted  on  two  soils  (a  Black 
Chernozemic  and  a  Dark  Grey  Chernozemic  soil) 
in  north-central  Alberta  to  compare  the  effects  of 
zero  tillage  versus  conventional  tillage  on  grain 
yield  of  barley,  on  soil  nitrate  nitrogen  content, 
and  or  soil  temperature.  There  were  two  tillage 
treatments  (zero  and  conventional  tillage),  two 
levels  of  straw  (straw-on  and  straw-off),  and  two 
rates  of  applied  nitrogen  (0  and  1 12  kg  nitrogen  per 
hectare).  The  first  crop  after  summer  fallow  did 
not  respond  to  applied  nitrogen  and  yields  were 
similar  among  treatments.  By  the  third  crop,  all 
tillage-straw  treatments  markedly  responded  to  ni- 
trogen. On  plots  without  nitrogen,  zero  tillage 
produced  significantly  less  yield  than  conventional 
tillage  and  straw-on  treatment  generally  produced 
less  yield  than  straw-off  treatment.  Yields  on  the 
zero  tillage  plots  approached  those  of  the  conven- 
tional tilled  plots.  During  the  fallow  year,  conven- 
tional-tillage plots  contained  greater  amounts  of 
nitrate  than  the  zero-tillage  plots.  That  is,  the  net 
mineralization  rate  was  greater  with  conventional 
tillage  than  with  zero  tillage.  Soil  temperature  at 
the  5  cm  and  10  cm  depths  was  less  on  zero-tillage 
than  on  conventional-tillage  plots  and  was  com- 
pared to  straw-off  plots.  The  water  holding  capac- 
ity at  minus  33  kPa  of  soil  was  higher  on  zero- 
tillage  than  the  conventional-tillage  plots.  (Au- 
thor's abstract) 
W90-08914 


RESIDUAL  SOIL  MOISTURE  AND  WHEAT 
YIELD  IN  RELATION  TO  MULCHING  AND 
TILLAGE  DURING  PRECEDING  RAINFED 
CROP. 

Regional  Research  Station,  Sirmur  (India). 
P.  K.  Sharma,  P.  C.  Kharwara,  and  R.  K.  Tewatia. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  15,  No. 
3,  p  279-284,  February  1990.  4  tab,  6  ref. 

Descriptors:  'Crop  yield,  'Mulching,  'Soil  water, 
'Soil-water-plant  relationships,  'Tillage,  'Wheat, 
Agriculture,  Corn,  Crop  production,  Plant  growth. 
Rainfall,  Sandy  loam. 

In  two  field  trials  on  sandy  loam  (Fluvent)  soil, 
maize  stalk  mulch,  generated  in  situ  and  applied  at 
maize  harvest,  conserved  more  soil  moisture  than 
did  the  fallow  control  or  repeated  plowings  and 
plankings.  A  sal  leaf  (Shorea  robusta)  mulch  at  10 
tons/ha  was  as  effective  as  a  maize  stalk  mulch,  but 
had  the  disadvantage  of  cost  and  time  incurred  by 
its  collection  and  transportation  from  the  forest  to 
the  field.  Combining  tillage  with  mulching  did  not 
give  any  additional  benefit.  Maize  stalk  mulch, 
with  or  without  tillage,  conserved  35.6  and  63.6 
mm  more  moisture  per  450  mm  of  soil  than  did 
tillage  treatments  and  fallow  control  in  1986  to 
1987,  between  maize  harvest  and  sowing  of  wheat. 
The  corresponding  moisture  conservation  in  1987 
to  1988  was  16.8  and  26.0  mm,  respectively. 
Mulch-induced  residual  soil  moisture  significantly 
increased  the  grain  and  straw  yield  of  rainfed 
wheat.  Wheat  grain  yield  with  a  maize  stalk  mulch 
was  19%  higher  than  with  tillage  treatments,  and 
52%  higher  than  in  the  fallow  control  in  1986  to 
1987.  The  corresponding  increase  in  grain  yield  in 
1987  to  1988  was  30  and  195%.  (Author's  abstract) 
W90-08917 


SHORT-TERM  ESTIMATION  OF  SORGHUM 
EVAPOTRANSPIRATION  FROM  CANOPY 
TEMPERATURE. 

Texas  Agricultural   Experiment   Station,  Temple. 

Blackland  Research  Center. 

For   primary   bibliographic   entry   see   Field   2D. 

W90-08920 


EVALUATING  WATER  FLUXES  OF  FIELD- 
GROWN  ALFALFA  FROM  DIURNAL  OBSER- 
VATIONS OF  NATURAL  ISOTOPE  CONCEN- 
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Field  2— WATER  CYCLE 
Group  21— Water  In  Plants 

TRATIONS,    ENERGY    BUDGET    AND    ECO- 
PHYSIOLOGICAL  PARAMETERS. 

Paris-6  Univ.  (France).  Lab.  de  Biogeochmie  des 

Isotopes  Stables. 

For   primary   bibliographic   entry   see   Field    2D. 

W90-08922 


INFLUENCE  OF  WATER  DEFICIT  ON  TRAN- 
SPIRATION AND  RADIATION  USE  EFFI- 
CIENCY OF  CHICKPEA  (CICER  ARIETINUM 

L). 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
P.  Singh,  and  Y.  V.  Sri  Rama. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  48,  No.  3/4,  p  317-330,  November  1989.  6  fig, 
3  tab,  19  ref. 

Descriptors:  *Crop  production,  'Evapotranspira- 
tion,  'Legumes,  *Plant  physiology,  'Plant  water 
potential,  'Seasonal  variation,  'Stomatal  transpira- 
tion, Biomass,  Correlation  analysis,  Mathematical 
models,  Soil  water,  Solar  radiation. 

Information  on  the  relationship  between  biomass 
production,  radiation  use,  and  water  use  of  chick- 
pea (Cicer  arietinum  L.)  is  essential  to  estimate 
biomass  production  in  different  water  regimes.  Ex- 
periments were  conducted  during  three  post-rainy 
seasons  on  a  Vertisol  (a  typic  pallustert)  to  study 
the  effect  of  water  deficits  on  radiation  use,  radi- 
ation use  efficiency  (RUE),  transpiration  and  tran- 
spiration efficiency  (TE)  of  chickpea.  Different 
levels  of  soil  water  availability  were  created,  either 
by  having  irrigated  and  non-irrigated  plots  or  using 
a  line  source.  Biomass  production  was  linearly 
related  to  both  cumulative  intercepted  solar  radi- 
ation and  transpiration  in  both  well  watered  and 
water  deficit  treatments.  Soil  water  availability  did 
not  affect  RUE  (total  dry  matter  produced  per  unit 
of  solar  radiation  interception)  when  at  least  30% 
of  extractable  soil  water  (ESW)  was  present  in  the 
rooting  zone,  but  below  30%  ESW,  RUE  de- 
creased linearly  with  the  decrease  in  soil  water 
content.  RUE  was  also  significantly  correlated  (R 
squared  =0.61,  P  <  0.01)  with  the  ratio  of  actual 
to  potential  transpiration  (T/Tp)  and  it  declined 
curvilinearly  with  the  decrease  in  T/Tp.  TE  de- 
creased with  the  increase  in  saturation  deficit  (SD) 
of  air.  Normalization  of  TE  with  SD  gave  a  con- 
servative value  of  4.8  g  kPa/kg.  To  estimate  bio- 
mass production  of  chickpea  in  different  environ- 
ments, the  effects  of  plant  water  deficits  on  RUE 
must  be  accounted  for  in  a  radiation-based  model 
and  the  effect  of  SD  on  TE  must  be  accounted  for 
in  a  transpiration-based  model.  (Author's  abstract) 
W9O-08923 


EVAPORATION  FROM  IRRIGATED  WHEAT 
ESTIMATED  USING  RADIATIVE  SURFACE 
TEMPERATURE:  AN  OPERATIONAL  AP- 
PROACH. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-08924 


WATER  USE  BY  SHRUBS  AS  AFFECTED  BY 
ENERGY  EXCHANGE  WITH  BUILDING 
WALLS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 

J.  L.  Heilman,  C.  L.  Brittin,  and  J.  M.  Zajicek. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  48,  No.  3/4,  p  345-357,  November  1989.   10 
fig,  3  tab,  19  ref. 

Descriptors:  'Buildings,  'Landscaping,  'Plant 
water  potential,  'Urban  areas,  'Water  use,  Net 
radiation,  Reflected  radiation,  Temperature,  Texas, 
Wind. 

Landscape  plants  in  urban  areas  are  routinely 
grown  next  to  buildings  which  are  sources  of  sensi- 
ble heat  and  radiation.  An  experimental  study  was 
conducted  from  mid-June  to  early  July  in  Texas  to 
explore  how  building  walls  affect  water  use  by 
adjacent  landscape  plants.  Instantaneous  rates  of 
sap  flow  were  measured  using  heat  balance,  stem 


flow  gauges  attached  to  wax  leaf  ligustrum  shrubs 
growing  adjacent  to  all  four  walls  of  a  building 
shell.  For  comparison,  sap  flow  was  also  measured 
on  shrubs  grown  away  from  the  influence  of  the 
building.  Peak  flow  in  plants  adjacent  to  each  wall 
occurred  when  direct  beam  irradiance  on  the  wall 
and  wall  temperature  were  at  their  maxima.  Peak 
flow  was  highest  in  plants  adjacent  to  east  and 
west  walls,  and  lowest  in  plants  adjacent  to  the 
north  wall.  Longwave  radiation  emitted  by  the 
walls  appeared  to  be  a  major  factor  affecting  flow 
while  reflected  radiation  from  walls  was  of  second- 
ary importance  because  of  the  low  albedo  of  the 
walls.  Cumulative  flow  was  greatest  in  the  shrubs 
grown  away  from  the  influence  of  the  building, 
probably  due  to  the  absence  of  any  shading  by 
walls  during  the  day,  and  to  wind  speeds  that  were 
higher  than  those  adjacent  to  the  building.  (Au- 
thor's abstract) 
W90-08925 


APPLICATION  OF  AN  ENERGY  COMBINA- 
TION MODEL  FOR  EVAPORATION  FROM 
SPARSE  CANOPIES. 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2D. 
W90-08926 


SAP  FLOW  IN  THE  STEM  OF  WATER 
STRESSED  SOYBEAN  AND  MAIZE  PLANTS. 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

Y.  Cohen,  M.  G.  Huck,  J.  D.  Hesketh,  and  J.  R. 

Frederick. 

Irrigation  Science  IRSCD2,  Vol.  11,  No.  1,  p  45- 

50,  1990.  7  fig,  1  tab,  16  ref. 

Descriptors:  'Irrigation,  'Maize,  'Plant  physiolo- 
gy, 'Sap  flow,  'Sorghum,  'Water  stress,  Photo- 
synthesis, Soil  water  potential,  Transpiration. 

Water  stress  was  imposed  on  soybean  (Glycine 
max  (L.)  Merr.  cv.  Williams)  and  maize  (Zea  mays 
L.  cv.  Pioneer  3377)  plants  grown  under  con- 
trolled-environment  conditions  during  a  growing 
period  of  several  irrigation  cycles.  Transpiration 
rates  of  individual  plants  were  measured  with  a 
calibrated  heat-pulse  method  and  correlated  to  the 
rate  of  water  loss  obtained  from  successive  weights 
of  the  pots  containing  water  stressed  plants.  Tran- 
spiration rate  was  reduced  in  the  stressed  plants  of 
both  species,  but  the  reduction  was  not  linear  with 
decreasing  soil  matric  potential  and  dropped  more 
slowly  as  the  soil  dried.  Although  measured  tran- 
spiration rate  declined  by  nearly  30%  following  a 
reduction  of  soil  matric  potential  to  -0.1  MPa, 
differences  in  leaf  water  potential  an  C02  assimila- 
tion rate  were  small  and  less  than  the  sensitivity  of 
the  measurement  techniques  used.  Total  system 
resistance  to  water  flow  increased  as  the  soil  dried. 
(Author's  abstract) 
W90-08955 


PLANT  WATER  RELATIONS  AND  NUTRIENT 
UPTAKE  IN  FRENCH  BEAN. 

Indian  Inst,  of  Horticultural  Research,  Bangalore. 

Div.  of  Soil  Science. 

D.  M.  Hegde,  and  K.  Srinivas. 

Irrigation  Science  IRSCD2,  Vol.  11,  No.  1,  p  51- 

56,  1990.  2  fig,  5  tab,  14  ref. 

Descriptors:  'Beans,  'Crop  yield,  'Nutrients, 
'Plant  physiology,  'Plant  water  potential,  Evapo- 
transpiration.  Fertilizers,  Irrigation  efficiency,  Ni- 
trogen, Soil  water  potential,  Water  stress,  Water 
use  efficiency. 

Field  investigations  carried  out  in  1985-1986  and 
1986-1987  with  French  bean  (Phaseolus  vulgaris 
L.)  crops  indicated  that  irrigation  when  soil  matric 
potential  at  the  0. 15-m  level  reached  -45  kPa  result- 
ed in  the  highest  dry  matter  production,  green  pod 
yield,  nutrient  uptake,  and  water  use  efficiency 
(WUE)  compared  to  irrigations  scheduled  at  -65  or 
-85  kPa.  The  difference  in  pod  yield  between  irri- 
gations scheduled  at  -25  and  -45  kPa  was  not 
significant.  Increasing  soil  moisture  stress  increased 
the  canopy  temperature  and  adversely  affected 
plant  water  relations.  There  was  a  quadratic  rela- 


tionship between  green  pod  yield  and  evapotr 
spiration  (ET)  and  the  yield-maximizing  ET  rai 
ing  between  268  and  299  mm.  Nitrogen  fertili 
tion  significantly  increased  green  pod  yield,  nu 
ent  uptake,  and  WUE  but  had  no  marked  effect 
water  relations  and  canopy  temperature.  (Authc 
abstract) 
W90-08956 


MUNGBEAN     RESPONSE    TO     IRRIGATK 
WITH  WATERS  OF  DIFFERENT  SALINITI1 

Central  Soil  Salinity  Research  Inst.,  Karnal  (Ind 
For  primary  bibliographic  entry  see  Field  3F. 
W90-08957 


GROWTH,  YIELD  AND  SOIL  WATER  E 
TRACTION  OF  IRRIGATED  AND  DRYLAI 
PEANUTS  IN  SOUTH  SULAWESI,  INDO> 
SIA. 

Balai   Penelitian  Tanaman  Pangan   Maros,  Uju 

Pandang  (Indonesia). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-08958 


EFFECT  OF  SOIL  MATRIC  POTENTIAL  Ar 
NITROGEN  ON  GROWTH,  YIELD,  NUTRIE1 
UPTAKE  AND  WATER  USE  OF  BANANA. 

Indian  Inst,  of  Horticultural  Research,  Bangalo 

Div.  of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09013 


MODELING  WATER  TABLE  CONTRIBUTIC 
TO  CROP  EVAPOTRANSPIRATION. 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science  a 

Biometeorology. 

For   primary   bibliographic   entry   see   Field   2 

W90-09018 


GROWTH  AND  NITROGEN  ECONOMY  < 
RICE  UNDER  SPRINKLER  AND  FLOOD  IRI 
GATION  IN  SOUTH  EAST  AUSTRALIA:  I 
15N  BALANCE. 

Commonwealth  Scientific  and  Industrial  Resear 

Organization,  Griffith  (Australia).  Centre  for  It 

gation  Research. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09019 


IRRIGATION  STUDIES  ON  WATERMELC 
(CITRILLUS  LANATUS  (THUNB)  MATSUM  1 
NAKAI). 

Indian  Inst,  of  Horticultural  Research,  Bangalo 

Div.  of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09020 


INFLUENCE  OF  WATER  STRESS  ON  KIM 
FRUIT  GROWTH. 

Ruakura  Agricultural  Research  Center,  Hamilt 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09021 


SALT  SENSITIVITY  OF  COWPEA  AT  VAF 
OUS  GROWTH  STAGES. 

Agricultural  Research  Service,  Riverside,  CA.  S 

linity  Lab. 

E.  V.  Maas,  and  J.  A.  Poss. 

Irrigation  Science  IRSCD2,  Vol.  10,  No.  4,  p  31 

320,  1989.  1  fig,  4  tab,  17  ref. 

Descriptors:  'Legumes,  'Plant  growth,  'Salt  tole 
ance,  Irrigation,  Plant  pathology,  Salinity. 

The  relative  salt  tolerance  of  cowpea  (Vigna  u 
guiculata  (L.)  Walp.  cv.  California  Buckeye  No. 
at  different  stages  of  growth  was  determined  in 
greenhouse.  Plants  were  grown  in  sand  cultur 
that  were  irrigated  four  times  daily  with  modifit 
half-strength  Hoagland's  solution.  Salination  wi 
NaCl  and  CaC12  (2:1  molar  ratio)  provided  sev< 
treatment  solutions  with  osmotic  potentials  (01 
ranging  from  -0.05  to  -1.05  MPa  (electrical  co 
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ductivities  of  1.4  to  28  dS/m).  Salt  stress  was 
imposed  for  20  days  beginning  at  either  7,  27,  or  52 
days  after  planting.  The  three  20-day  stages  are 
referred  to  here  as  vegetative,  flowering,  and  pod- 
filling  stages.  Pod  and  seed  yields  from  plants 
stressed  during  either  the  vegetative,  flowering,  or 
pod-filling  stages  indicated  that  cowpea  was  the 
most  sensitive  to  salinity  during  the  vegetative 
stage  and  became  less  sensitive  the  later  plants 
were  stressed.  Seed  yield  was  reduced  50%  at  OP  - 
0.45,  -0.76,  and  -0.88  MPa  for  plants  salinized 
during  the  vegetative,  and  pod-filling  stages,  re- 
spectively. Salinity  reduced  seed  yield  by  reducing 
seed  number.  It  had  little,  if  any  effect,  on  the 
weight  of  individual  seeds.  Vegetative  growth  was 
reduced  significantly  by  salt  stress  during  all  three 
stages,  but  the  effect  was  much  less  when  stress 
was  imposed  during  the  last  two  stages  than  during 
the  first  stage.  (Author's  abstract) 
W90-09022 


ERRORS  IN  THE  ESTIMATION  OF  PRE-EX- 
CISION  PLANT  WATER  POTENTIAL. 

Agricultural  Research  Service,  Tucson,  AZ. 
S.  P.  Hardegree. 

Irrigation  Science  IRSCD2,  Vol.  10,  No.  4,  p  321- 
329,  1989.  3  fig,  1  tab,  19ref. 

Descriptors:  'Laboratory  methods,  *Pine  trees, 
*Plant  physiology,  *Plant  water  potential,  Errors, 
Measuring  instruments,  Pressure  chambers,  Psych- 
rometers. 

Over  the  same  water  potential  range,  Pinus  pon- 
derosa  (Laws.)  seedling  shoots  lost  less  water 
when  dried  by  sap  expression  than  when  air  dried 
either  before  or  after  shoot  excision.  It  is  hypoth- 
esized that  this  phenomenon  was  caused  by  air  in 
the  xylem  elements  of  air-dried  tissue  and  entrap- 
ment of  the  air  during  subsequent  pressure  cham- 
ber measurements.  When  shoots  were  dried  by  sap 
expression  and  pressure  was  released,  the  shoot 
water  potential  estimate  became  less  negative 
unless  pressure  was  reapplied  immediately.  The 
pressure  chamber  reading  of  shoots  dried  intact, 
however,  did  not  change  after  1  hr  of  equilibration 
at  atmospheric  pressure.  It  was  concluded  that 
there  was  air  in  the  xylem  of  intact-dried  shoots 
before  excision  but  little  or  no  air  entry  into  xylem 
elements  after  excision.  For  the  seedling  shoots 
used  in  this  study,  therefore,  it  would  be  appropri- 
ate to  calibrate  the  pressure  chamber  with  thermo- 
couple psychrometer  measurements.  (Author's  ab- 
stract) 
W90-09023 


RESTORATION   OF   AN   IMPOUNDED   SALT 
MARSH  IN  NEW  ENGLAND. 

Connecticut  Coll.,  New  London.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-09041 


VEGETATION,      WATER,      AND      CLIMATIC 
CHANGE. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-09093 


BEHAVIOR  OF  HEAVY  METALLIC  ELE- 
MENTS IN  PLANTS:  I.  THE  UPTAKE  OF 
HEAVY  METALLIC  ELEMENTS  BY  AQUATIC 
PLANTS. 

Yamagata  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09120 


INFLUENCE  OF  TEMPERATURE  VARI- 
ATIONS ON  INTERCEPTION  LOSS  AND 
WATER  STORAGE  IN  VEGETATION  CANO- 
PIES. 

Leeds  Univ.  (England).  School  of  Geography. 
J.  G.  Lockwood. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  5,  p  941-943,  May  1990.  2  tab,  9  ref. 

Descriptors:  "Canopy,  'Interception,  "Model  stud- 
ies, "Rainfall,  "Temperature,  "Trees,  "Vegetation, 
"Water  loss,   "Water  storage,  Coniferous  forests, 


Evaporation,   Forests,   Mathematical   studies,   Nu- 
merical models,  Pine  trees.  Precipitation. 

A  multilayer  numerical  model  was  used  to  explore 
variations  in  interception  loss  with  temperature  in 
a  pine  canopy.  Results  showed  that  if  incoming 
radiation  is  kept  at  the  realistically  low  levels 
associated  with  temperature  latitude  rainfall 
events,  then  interception  loss  tends  to  decrease  in  a 
nonlinear  fashion  with  increasing  temperature.  As 
the  canopy  becomes  warmer,  its  long-wave  emis- 
sion increases,  and  the  available  energy  at  the 
evaporating  surfaces  declines.  If  other  meteorolog- 
ical conditions  are  kept  constant,  increasing  tem- 
perature is  associated  with  an  increasing  tendency 
for  intercepted  rainwater  to  be  stored  in  the  lower 
parts  of  the  canopy  for  long  periods,  while  the 
upper  canopy  dries  relatively  quickly.  In  a  humid 
atmosphere  with  higher  temperatures,  interception 
loss  during  and  after  rainfall  events  is  concentrated 
toward  the  top  of  the  canopy  with  condensation 
and  extended  storage  in  lower  layers.  (Cassar- 
PTT) 
W90-09167 


STRONTIUM  ISOTOPE  STUDIES  OF  ATMOS- 
PHERIC INPUTS  TO  FORESTED  WATER- 
SHEDS IN  NEW  MEXICO. 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09265 


DENITRIFICATION  AND  DINITROGEN  FIXA- 
TION IN  TWO  QUAKING  FENS  IN  THE 
VECHTPLASSEN  AREA,  THE  NETHER- 
LANDS. 

Utrecht  Rijksuniversiteit  (Netherlands).   Dept.  of 

Plant  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09267 


MOLECULAR  CLONING  OF  A  PLANT  BETA- 
INE-ALDEHYDE  DEHYDROGENASE,  AN 
ENZYME  IMPLICATED  IN  ADAPTATION  TO 
SALINITY  AND  DROUGHT. 

MSU/DOE  Plant  Research  Lab.,  East  Lansing, 
MI. 

E.  A.  Weretilnyk,  and  A.  D.  Hanson. 
Proceedings  of  the  National  Academy  of  Sciences 
of  the  United  States  of  America  PNASA6,  Vol.  87, 
No.  7,  p  2745-2749,  1990.  4  fig,  42  ref.  U.S.  Depart- 
ment of  Energy  Contract  DOE-AC02-76ERO- 
1338,  U.S.  Department  of  Agriculture  Grant  87- 
CRCR- 1-2460,  and  Natural  Sciences  and  Engineer- 
ing Research  Council  of  Canada  Grant  OGP- 
0043713. 

Descriptors:  "Drought  resistance,  "Enzymes,  "Ge- 
netic engineering,  "Osmosis,  "Plant  physiology, 
"Salt  stress,  Amino  acid  sequence,  Betaine-alde- 
hyde  dehydrogenase,  Molecular  cloning,  Spinach. 

Many  plants,  as  well  as  other  organisms,  accumu- 
late betaine  (N,N,N-trimethlyglycine)  as  a  non- 
toxic or  protective  osmolyte  under  saline  or  dry 
conditions.  In  plants,  the  last  step  in  betaine  syn- 
thesis is  catalyzed  by  betaine-aldehyde  dehydro- 
genase (BADH,  EC  1.2.1.8),  a  nuclear-encoded 
chloroplastic  enzyme.  A  cDNA  clone  for  BADH 
(1812  base  pairs)  was  selected  from  a  lambda  gtlO 
cDNA  library  derived  from  leaves  of  salt-stressed 
spinach  (Spinacia  oleracea  L.).  The  library  was 
screened  with  oligonucleotide  probes  correspond- 
ing to  amino  acid  sequences  of  two  peptides  pre- 
pared from  purified  BADH.  The  authenticity  of 
the  clone  was  confirmed  by  nucleotide  sequence 
analysis;  this  analysis  demonstrated  the  presence  of 
a  1491 -base-pair  open  reading  frame  that  contained 
sequences  encoding  12  peptide  fragments  of 
BADH.  The  clone  hybridized  to  a  1.9  kilobase 
mRNA  from  spinach  leaves;  this  mRNA  was  more 
abundant  in  salt-stressed  plants,  consistent  with  the 
known  salt  induction  of  BADH  activity.  The 
amino  acid  sequence  deduced  from  the  BADH 
cDNA  sequence  showed  substantial  similarities  to 
those  for  nonspecific  aldehyde  dehydrogenases 
(EC  1.2.1.3  and  EC  1.2.1.5)  from  several  sources, 
including  absolute  conservation  of  a  decapeptide  in 
the  probable  active  site.  Comparison  of  deduced 


and    determined    amino   acid    sequences    indicated 
that  the  transit  peptide  may  comprise  only  7  or  8 
residues,  which  is  atypically  short  for  precursors  to 
stromal  proteins.  (Author's  abstract) 
W90-09283 


VARIATION  IN  SOME  ELEMENT  CONTENTS 
OF  WATER  HYACINTH  DUE  TO  CADMIUM 
OR  NICKEL  TREATMENT  WITH  OR  WITH- 
OUT ANIONIC  SURFACE  ACTIVE  AGENTS. 

Okayama  Univ.  (Japan).  Research  Inst,  for  Biore- 

sources. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09321 


RESPONSE  OF  GROUNDNUT  TO  DROUGHT 
STRESS  IN  DIFFERENT  GROWTH  PHASES. 

Andhra   Pradesh   Agricultural   Univ.,   Hyderabad 
(India).  Dept.  of  Plant  Physiology. 
P.  S.  Sarma,  and  M.  V.  K.  Sivakumar. 
Agricultural  Water  Management  AWMADF,  Vol. 
15,  No.  3,  p  301-310,  May  1989.  4  fig,  4  tab,  16  ref. 

Descriptors:  "Crop  yield,  "Drought  effects,  "India, 
"Peanuts,  "Plant  growth,  Agronomy,  Growth 
stages,  Irrigation  efficiency,  Seeds,  Tropical  re- 
gions, Water  stress. 

The  response  of  groundnut  (Arachishypogaea  L.) 
cultivar  Robut  33-1  to  drought  stress  imposed  at 
different  growth  phases  was  studied  during  the 
1982-83  post-rainy  season  on  a  medium  deep  Alfi- 
sol  at  the  International  Crops  Research  Institute 
for  the  Semi-Arid  Tropics  Center,  Patancheru, 
India.  Irrigation  amount  was  varied  to  three  levels 
for  the  growth  phases:  (1)  emergence  to  flowering; 
(2)  emergence  to  pegging;  (3)  start  of  flowering  to 
start  of  seed  growth;  and  (4)  emergence  to  maturi- 
ty. Soil  water  extraction  in  treatments  1  and  2  was 
mostly  from  the  surface  60  cm  of  soil,  whereas  in 
treatment  3  extraction  from  the  60-120  cm  soil 
layer  was  significantly  higher.  Total  water  use 
varied  with  the  growth  phase  and  also  with  the 
intensity  of  drought  stress  within  a  growth  phase. 
Stress  imposed  in  treatment  2  resulted  in  increases 
in  pod  number  and  dry  matter.  Significantly  higher 
pod  and  kernel  yields  were  obtained  in  treatment  2. 
Quality  of  kernels  was  also  superior  in  treatment  2, 
as  shown  by  the  improved  seed  weight,  oil,  and 
protein  contents,  and  the  percentage  of  seed  to  pod 
weight.  In  treatment  3,  low  yields  and  a  lower 
percentage  of  sound  mature  kernels  were  ob- 
served. Drought  stress  imposed  from  flowering  to 
start  of  seed  growth  was  shown  to  be  important 
for  both  yield  and  quality.  (Author's  abstract) 
W90-09368 


2J.  Erosion  and  Sedimentation 


PHYSICAL  CHARACTERISTICS  OF  SALT 
MARSH  SEDIMENTS:  ECOLOGICAL  IMPLI- 
CATIONS. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Marine 

Science. 

P.  M.  Bradley,  and  J.  T.  Morris. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

61,  No.  3,  p  245-252,  1990.  2  fig,  4  tab,  29  ref.  NSF 

contract  BSR-83 17407. 

Descriptors:  "Salt  marshes,  "Sediment  analysis, 
"Sediment  chemistry,  Clays,  Correlation  analysis. 
Drainage,  Evapotranspiration,  Interstitial  water, 
Oxidation,  Sand,  Sediment  compressibility.  Silt, 
Sulfates. 

The  physical  characteristics  of  four  sediment  types 
commonly  found  in  the  southeastern  United  States 
salt  marshes  and  their  relationship  to  sediment 
drainage  and  compressibility  were  measured.  Com- 
pressibility was  positively  correlated  with  total  silt- 
clay  content  (correlation  coefficient  (r  sq)  =  0.953) 
and  negatively  correlated  with  total  sand  content 
(r  sq  =  0.942).  A  linear  relationship  (r  sq  =  0.832) 
was  found  between  the  square  root  of  sediment 
percolation  velocity  and  bulk  density.  Calculations 
of  the  rate  of  air  entry  and  porewater  turnover 
based  on  measurements  of  drainage  and  compress- 
ibility were  consistent  with  the  supply  of  S04(2-) 
necessary  to  support  the  rates  of  S04(2-)  reduction 
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found  at  North  Inlet.  South  Carolina,  by  previous 
researchers  and  indicate  that  compressibility  may 
regulate  the  turnover  of  reduced  end  products 
such  as  pyrite.  For  incompressible  sediments,  it 
was  demonstrated  that  the  entry  of  air  into  sedi- 
ments following  water  loss  by  evapotranspiration 
is  quantitatively  important  in  oxidizing  reduced 
sulfur  compounds,  while  drainage  of  compressible 
creek  bank  sediments  is  apparently  sufficient  to 
replace  S04(2-)  utilized  by  dissimilatory  S04(2-) 
reducers.  (Author's  abstract) 
W90-08718 


EVALUATION  OF  TRANSPORT  AND  STOR- 
AGE OF  (60)CO,  (134)CS,  (137)CS  AND  (65)ZN 
BY  RIVER  SEDIMENTS  IN  THE  LOWER  SUS- 
QUEHANNA RIVER. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
Power  Plant  and  Environmental  Review  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08731 


FIELD     MEASUREMENTS     OF     SEDIMENT 
TRANSPORT  PARAMETERS  IN  ESTUARIES. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-08736 


CHANNEL  EROSION  ANALYSIS  AND  CON- 
TROL. 

Army  Engineer  District,  Omaha,  NE. 
J.  C.  Fischenich. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  101-109,  1  fig,  1 
tab,  6  ref. 

Descriptors:  *Channel  erosion,  'Erosion  control, 
•Headwaters  hydrology,  'Management  planning, 
'Missouri  River,  Bank  erosion,  Bank  protection, 
Decision  making. 

Channel  erosion,  including  erosion  of  the  stream's 
bed  and  banks,  is  a  very  significant  problem  on 
many  waterways  in  the  upper  Missouri  River 
Basin.  It  causes  direct  loss  of  productive  land  and 
facilities,  accelerated  reservoir  storage  depletion, 
habitat  loss,  decreased  channel  stability,  and  low- 
ered groundwater  tables.  The  Omaha  District  of 
the  Corps  of  Engineers  has  developed  a  methodol- 
ogy for  addressing  channel  erosion  and  selecting 
remedial  measures.  The  foundation  of  the  method 
is  the  determination  of  the  mode  and  cause  of  the 
bank  failure.  Based  upon  this  determination,  a  list 
of  potential  solution  is  formulated.  The  list  is  then 
subjected  to  an  analysis  to  determine  which  poten- 
tial solutions  best  meet  all  of  the  factors  and  crite- 
ria for  that  particular  project.  Based  upon  this 
analysis,  the  best  alternative  is  selected.  A  major 
advantage  to  this  approach  is  that  criteria  for  alter- 
native evaluation  can  be  pre-established.  In  fact, 
this  process  lends  itself  to  a  flowchart  or  computer 
artificial  intelligence  analysis  format.  Other  bene- 
fits of  a  systematic  approach  such  as  this  include 
reduced  potential  for  alternative  selection  mistakes, 
reduced  time  and  cost  requirements  for  analysis, 
and  reproducible  analyses.  It  also  provides  a  vehi- 
cle for  senior  engineers  to  pass  on  their  experience 
in  the  form  of  analysis  guidelines.  (See  also  W90- 
08822)  (Lantz-PTT) 
W90-08833 


FOREST  HEADWATERS  RIPARIAN  ROAD 
CONSTRUCTION  AND  TIMBER  HARVEST 
GUIDELINES  TO  CONTROL  SEDIMENT. 

Bitterroot  National  Forest,  Hamilton,  MT. 

For    primary   bibliographic   entry   see   Field   4D. 

W90-08836 


LANDSLIDE  DEPOSITS  IN  LOW-ORDER 
STREAMS-THEIR  EROSION  RATES  AND  EF- 
FECTS ON  CHANNEL  MORPHOLOGY. 

Washington   Univ.,   Seattle.   Dept.   of  Geological 

Sciences. 

S  J.  Perkins. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 

Hydrology    American  Water  Resources  Associa- 


tion, Bethesda.  Maryland.  1989.  p  173-182,  6  fig.  2 
tab,  13  ref. 

Descriptors:  'Channel  morphology,  'Erosion 
rates,  'Headwaters  hydrology,  'Landslides,  Chan- 
nel erosion,  Channel  stability.  Erosion,  Mathemati- 
cal models,  Model  studies.  Sedimentation,  Stream 
channels. 

Erosion  rates  were  measured  for  eight  1 -year-old 
to  7-year-old  landslide  deposits  in  four  stream 
channels.  Once  debris  dams  (if  present)  were 
breached,  the  deposits  eroded  rapidly,  with  20  to 
80%  of  initial  volume  removed  in  less  than  seven 
years.  Erosion  slowed  markedly  once  stable  chan- 
nel geometries  developed.  A  model  is  presented 
which  describes  the  fluvial  erosion  of  landslide 
deposits,  and  the  long-term  effects  of  landslide 
sediment  on  valley  floor  and  channel  morphology. 
The  diffusion-erosion  model  of  Begin  et  al.,  is 
applied  to  the  erosion  of  landslide  deposits.  Diffu- 
sion-erosion coefficients  are  determined,  and  sug- 
gestions are  made  for  using  the  method  to  predict 
erosion  rates  of  landslide  deposits.  (See  also  W90- 
08822)  (Author's  abstract) 
W90-08841 


DETERMINING  AVERAGE  ANNUAL  SEDI- 
MENT YIELD  FROM  A  BASIN  DUE  TO  RAIN- 
FALL. 

HydroDynamics,  Inc.,  Parker,  CO. 
J.  S.  Fifield. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  183-191,  1  fig,  2 
tab,  5  ref. 

Descriptors:  'Erosion,  'Headwaters  hydrology, 
'Mathematical  analysis,  'Mathematical  equations, 
'Rainfall  erosion,  'Sediment  yield,  Erosion  con- 
trol, Flow  pattern,  Rainfall,  Sedimentation,  Slope 
degradation,  Slopes,  Soil  erosion. 

For  lands  undergoing  development,  regulatory 
agencies  need  a  quick  method  to  determine  sedi- 
ment yield  resulting  from  rainfall  erosion.  Differ- 
ent methods  exist  to  determine  sediment  yield  but 
most  require  analyses  of  data  collected,  over  a  long 
time  period,  from  the  disturbed  lands.  By  incorpo- 
rating SCS  Curve  Number  Method  theory  with 
the  Modified  Universal  Soil  Loss  Equation,  a  tech- 
nique has  been  developed  where  sediment  yield 
can  be  determined  knowing  average  basin  slope, 
flow  path  length,  basin  area  and  erosion  control 
parameters.  The  technique  is  applied  to  a  develop- 
ing watershed  and  an  explanation  is  given  about 
how  the  technique  can  be  simplified  for  use  in 
larger  areas  such  as  counties.  Finally,  examples  are 
provided  illustrating  its  usefulness  in  evaluating 
how  sediment  due  to  rainfall  can  be  controlled  in  a 
watershed.  (See  also  W90-08822)  (Author's  ab- 
stract) 
W90-08842 


USING  THE  USLE  TO  DISCUSS  THE  CAUSES 
OF  SEDIMENTATION  IN  GUAM,  MARIANA 
ISLANDS. 

Guam  Univ.,  Agana.  Water  and  Energy  Research 
Inst,  of  the  Western  Pacific. 
R.  L.  Hunter-Anderson,  and  S.  Khosrowpanah. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  193-201,  2  fig,  15 
ref. 

Descriptors:  'Erosion,  'Guam,  'Headwaters  hy- 
drology, 'History,  'Sedimentation,  'Soil  erosion, 
'Universal  Soil  Loss  Equation,  Clear-cutting, 
Earthquakes,  Rainfall. 

The  indigenous  culture  of  Guam  is  at  least  three 
thousand  years  old.  Recent  research  shows  that  a 
thick  layer  of  terrigenous  clay  alluvium  with  ar- 
chaeological materials  overlies  marine  sands  and 
estuarine  deposits.  Dating  of  these  remains  by  ra- 
diocarbon gives  an  age  of  approximately  600  AD. 
The  causes  of  the  prehistoric  sedimentation  of 
Guam's  southern  coast  were  studied  using  the 
USLE  (Universal  Soil  Loss  Equation)  as  a  guide. 
It  has  been  suggested  that  prehistoric  farming 
practices,    particularly    fine   and    clear-cutting   of 


upland  forests,  led  to  erosional  deposition  of  the 
inland  soils  in  coastal  settings.  In  the  USLE,  these 
practices  are  subsumed  by  conservation-practice 
and  cover-management.  Another  explanation  holds 
that  physical  causes  are  responsible,  such  as  an 
increase  in  slope  due  to  uplift  and  a  drier  than 
normal  climate  resulting  in  higher  soil  erodibility. 
In  the  USLE  these  are  subsumed  under  length- 
slope,  rainfall-runoff  erosivity  index,  and  soil  erodi- 
bility (K).  Different  values  of  the  USLE  factors, 
derived  from  the  two  explanations,  are  assigned 
and  several  runs  of  the  USLE  are  performed.  The 
results  with  these  additional  factors,  indicate  that  a 
predicted  amount  of  deposit  of  147,015  tons  is  in 
fact  greater  then  what  was  actually  deposited.  It  is 
possible  that  other  factors  were  different  than  esti- 
mated, such  as  an  extended  period  of  more  intense 
and/or  frequent  storms,  creating  a  higher  rainfall 
index.  Another  possible  factor  that  may  have 
changed  is  slope;  slope  can  be  changed  through 
tectonic  uplift  and  eustatic  actions.  Finally,  earth- 
quakes similar  to  or  greater  than  the  frequency  and 
magnitude  recorded  over  the  last  century  may 
have  served  to  increase  the  sediment  rate  in  the 
study  area.  (See  also  W90-08822)  (Lantz-PTT) 
W90-08843 


EFFECT  OF  A  LOG-JAM  BURST  ON  BED- 
LOAD  TRANSPORT  AND  CHANNEL  CHAR- 
ACTERISTICS IN  A  HEADWATERS  STREAM. 

Montana  Dept.  of  State  Lands,  Helena. 
N.  Bugosh,  and  S.  G.  Custer. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  203-211,  5  fig,  1 
tab,  15  ref. 

Descriptors:  'Bed  load,  'Channel  morphology, 
'Headwaters  hydrology,  'Log  jams,  'Sediment 
transport,  Gallatin  River,  Montana,  Sediment  dis- 
charge, Squaw  Creek,  Stream  discharge. 

Hydraulic  factors  are  commonly  assumed  to  exer- 
cise primary  control  on  sediment  transport  in  high- 
gradient  headwaters  streams.  Research  in  1983  and 
1984  on  Squaw  Creek,  a  tributary  to  the  Gallatin 
River  in  Montana,  has  shown  that  other  hydrolog- 
ic  and  geomorphic  factors  are  also  important.  One 
of  these  factors  is  log-jams.  A  log-jam  functions  as 
a  sediment  storage  area  and  as  a  local  base  level. 
The  catastrophic  dispersal  of  an  old-jam  in  the 
study  reach  was  observed  and  recorded  during 
1983.  The  log-jam  broke  when  discharge  was  6.4 
cu  m/s.  A  pulse  of  sediment  was  released  from 
storage.  One  side  of  the  channel  was  filled  and 
channel  morphology  was  altered.  As  the  stream 
adjusted  to  the  new  morphology,  average  bedload 
transport  was  as  high  as  0.4  kg/m/s.  This  rate  is  at 
least  two  times  the  bedload  transport  rate  meas- 
ured at  similar  and  higher  discharges  during  runoff 
in  1983  and  1984.  Thirty  percent  of  the  measured 
bedload  in  1983  moved  in  a  three  day  period  and  is 
directly  attributable  to  the  burst  of  the  log-jam. 
The  dispersal  of  this  log-jam  and  the  resulting 
instantaneous  changes  in  bedload  transport  param- 
eters had  a  greater  effect  on  bedload  in  Squaw 
Creek  more  than  any  other  parameter  studied. 
Log-jam  breakage  affects  bedload  in  Squaw  Creek 
than  any  other  parameter  studied.  Log-jam  break- 
age affects  bedload  availability,  bedload  transport 
and  channel  characteristics  in  headwater  streams. 
(See  also  W90-08822)  (Author's  abstract) 
W90-08844 


SUSPENDED  SEDIMENT  AND  TURBIDITY 
FROM  NORTHERN  YELLOWSTONE  PARK, 
WYOMING,  1985-1987. 

Yellowstone  National  Park,  WY.  Research  Div. 
R.  Ewing,  and  J.  Mohrman. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  213-222,  3  fig,  2 
tab,  1 1  ref. 

Descriptors:  'Headwaters  hydrology,  'Sediment 
load,  'Suspended  sediments,  'Turbidity,  Erosion, 
Precipitation,  River  sediments.  Seasonal  variation. 
Sediment  transport,  Wyoming,  Yellowstone  Park, 
Yellowstone  River. 
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In  response  to  public  concerns  that  sediment  loads 
in  the  Yellowstone  River  in  and  near  Yellowstone 
National  Park  were  increasing,  the  National  Park 
Service  joined  with  several  Federal,  state,  and 
local  agencies  and  private  groups  to  gather  base- 
line information  in  1985,  1986,  and  1987.  Suspend- 
ed sediment  and  turbidity  were  measured  in  the 
Yellowstone  River  and  selected  tributaries  from 
Lake  Yellowstone  to  Livingston,  MT.  Samples 
collected  by  the  National  Park  Service  and  Soil 
Conservation  Service  were  analyzed  by  the  U.S. 
Geological  Survey  for  suspended  sediment,  and 
the  Park  Service  measured  the  turbidity.  Results 
reflect  river  conditions  in  average,  wet,  and  dry 
years  (1985,  1986,  1987).  Seasonal  precipitation 
trends  showed  increases  in  summer  precipitation  in 
recent  years.  Results  suggest  that  major  amounts  of 
suspended  sediment  and  turbidity  result  from  geo- 
logic processes  operating  in  steep,  mountainous 
terrain  on  erodible  materials  in  high  precipitation 
areas.  Lower  elevation  areas  also  produce  signifi- 
cant sediment  where  there  are  Cretaceous-aged 
shales  and  steep  slopes.  (See  also  W90-08822)  (Au- 
thor's abstract) 
W90-08845 


EFFECTS  OF  LAND  USE  ON  SEDIMENT 
YIELD,  SOUTHEASTERN  COLORADO. 

Geological  Survey,  Pueblo,  CO. 
P.  von  Guerard. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  233-241,  3  fig,  3 
tab,  5  ref. 

Descriptors:  'Colorado,  'Headwaters  hydrology, 
•Land  use,  'Sediment  yield,  Agricultural  prac- 
tices, Catchment  areas,  Environmental  effects,  Pre- 
cipitation, Vegetation. 

In  1982,  the  U.S.  Army  acquired  987  sq  km  of 
semiarid  rangeland  (Pinon  Canyon  Maneuver  Site) 
in  southeastern  Colorado  for  mechanized  military 
maneuvers.  Mean  annual  sediment  yields  were  esti- 
mated for  21  small  drainage  basins  at  the  Maneuver 
Site,  which  ranged  in  size  from  0.26  to  3.11  sq  km, 
by  a  the  method  developed  by  the  Pacific  South- 
west Inter-Agency  Committee  (PSIAC).  During 
the  premaneuver  period,  1983-85,  estimated  mean 
annual  sediment  yields  for  the  basins  ranged  from 
0.000040  to  0.000317  cu  hectometer/  sq  km.  Post- 
maneuver  mean  annual  sediment  yields  were  esti- 
mated by  evaluating  changes  in  the  PSIAC  rating 
factors  for  ground  cover,  land  use,  and  upland 
erosion.  Postmaneuver  estimates  were  compared 
with  premaneuver  estimates  and  were  larger  for  2 
drainage  basins,  smaller  for  18  drainage  basins,  and 
unchanged  for  1  drainage  basins.  The  general  de- 
crease in  sediment  yields  resulted  from  the  cessa- 
tion of  livestock  grazing  and  from  average  or 
greater  than  average  precipitation  during  the  post- 
maneuver  growing  seasons.  This  resulted  in  im- 
proved ground-cover  and  land-use  ratings  and  de- 
creased estimated  mean  annual  sediment  yields. 
(See  also  W90-08822)  (Author's  abstract) 
W90-08846 


SURFACE  AND  GROUND  WATER  ASSESS- 
MENTS SUPPORTING  INSTREAM  FLOW 
PROTECTION  AT  THE  HASSAYAMPA  RIVER 
PRESERVE,  WICKENBURG,  ARIZONA. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
M.  E.  Jenkins. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  307-316,  7  fig,  4 
tab,  7  ref. 

Descriptors:  'Ephemeral  streams,  'Headwaters 
hydrology,  'Instream  flow,  'Surface-groundwater 
relations,  'Water  management,  Aquifers,  Geohy- 
drology,  Groundwater  mining,  Groundwater 
movement,  Hydrologic  regime,  Piezometers, 
Stream  gages. 

The  Arizona  Nature  Conservancy's  Hassayampa 
River  Preserve  is  50  miles  northwest  of  Phoenix 
near  the  town  of  Wickenburg.  Four  miles  of  the 
largely  ephemeral  Hassayampa  River  are  perennial 
within  the  preserve,  supporting  one  of  the  state's 


finest  remaining  cottonwood-willow  forests. 
Stream  flows  are  affected  by  wells  pumping 
groundwater  directly  from  the  alluvial  aquifer  and 
may  be  influenced  by  wells  which  intercept  lateral 
inflow  from  the  regional  basin-fill  aquifer.  Devel- 
oping effective  management  strategies  to  protect 
base  flow  conditions  (approximately  4  cfs)  depends 
on  a  clear  understanding  of  the  preserve's  surface 
and  groundwater  systems.  Piezometers  installed  in 
conjunction  with  a  continuously  recording  stream 
gage  monitor  riparian  water-table  elevations.  Geo- 
logic cross-sections  defining  aquifer  geometry  have 
been  developed  from  seismic  refraction  data,  pro- 
viding accurate  estimates  of  sub-flow  through  the 
study  area.  Structural  controls  and  changing  eva- 
potranspiration  rates  produce  downstream  vari- 
ations and  diminish  base  flow  within  the  preserve. 
Groundwater  hydrographs  for  wells  within  and 
near  the  alluvial  aquifer  have  not  exhibited  signifi- 
cant declines  in  the  last  ten  years,  however,  wells 
in  the  regional  aquifer  near  Wickenburg  have.  Pro- 
vided that  groundwater  development  near  Wicken- 
burg recognizes  and  incorporates  the  interconnect- 
ed nature  of  each  hydrologic  system,  perennial 
flow  within  the  preserve  is  not  believed  to  be 
immediately  threatened.  (See  also  W90-08822) 
(Author's  abstract) 
W90-08854 


DEVELOPMENT  OF  A  SEDIMENT  METHOD- 
OLOGY IN  ALASKA. 

Bureau  of  Land   Management,   Anchorage,   AK. 
Alaska  State  Office. 
R.  F.  Dworsky,  and  H.  Levine. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  413-418,  9  ref. 

Descriptors:  'Alaska,  'Headwaters  hydrology, 
'Placer  mining,  'River  sediments,  'Sediment  load, 
Environmental  impact  statement,  Management 
planning,  Model  studies,  Water  quality. 

In  1987,  the  Bureau  of  Land  Management  was 
ordered  by  the  U.S.  District  Court  to  prepare 
cumulative  environmental  assessments  of  placer 
gold  mining  on  four  watersheds  in  central  Alaska. 
Although  placer  gold  mining  has  taken  place  in 
these  streams  since  the  early  1900's,  limited  re- 
search had  been  accomplished.  One  of  the  major 
issues  of  the  lawsuit  was  the  water  quality  impacts 
of  placer  gold  mining  by  sedimentation.  The  envi- 
ronmental impact  statement  team  was  faced  with  a 
fundamental  question:  Could  a  sediment  loading 
model  be  developed  without  having  to  commit 
many  years  and  hundreds  of  thousands  of  dollars 
on  new  research.  In  1973,  the  Environmental  Pro- 
tection Agency  estimated  the  various  rates  of  ero- 
sion "from  various  land  uses.  While  this  data  is 
based  on  nationwide  rates  and  does  not  specifically 
represent  Alaska,  it  does  provide  a  set  of  param- 
eters that  can  be  used  as  a  comparison.  This  com- 
parison focuses  on  the  relative  contribution  of  on- 
going and  historic  placer  operations  so  that  pro- 
posed future  contributions  can  be  placed  in  per- 
spective. As  a  result  an  adequate  management  pro- 
gram was  developed.  (See  also  W90-08822)  (Au- 
thor's abstract) 
W90-08864 


GEOMORPHICALLY  DETERMINED 

VALLEY-EROSION  THRESHOLD  FOR  RE- 
CLAIMED SURFACE-MINED  DRAINAGE 
BASINS,  NORTHWESTERN  COLORADO. 

Geological  Survey,  Denver,  CO. 
J.  G.  Elliott. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  419-429,  3  fig,  1 
tab,  1 1  ref. 

Descriptors:  'Colorado,  'Erosion,  'Geomorpho- 
logy,  'Gully  erosion,  'Headwaters  hydrology, 
'Land  reclamation,  'Strip  mines,  Coal  mining  ef- 
fects, Drainage  basins,  Valleys. 

Surface-coal  mining  and  reclamation  in  northwest- 
ern Colorado  has  caused  substantial  changes  in 
geology,  pedology,  vegetation,  hydrology,  and 
geomorphology  of  many  drainage  basins.  These 
changes  have  increased  the  potential  for  gully  ero- 


sion on  reclaimed  valley  floors.  Gullies  on  some 
reclaimed  valley  floors  may  be  affected  by  geo- 
morphic  variables  that  can  be  manipulated  during 
reclamation.  Valley-floor  erosion  in  several  re- 
claimed drainage  basins  is  related  to  three  geomor- 
phic  variables:  drainage  area,  valley  gradient,  and 
valley-floor  width.  The  product  of  drainage  area 
and  valley  gradient  defines  the  area-gradient  index, 
which  is  an  indicator  of  potential  valley-floor  shear 
stress.  Unstable  valley  floors  were  associated  with 
larger  area-gradient  indicies  than  were  stable 
valley  floors.  Clustering  of  data  from  stable  and 
unstable  valley-floor  reaches  and  the  relation  be- 
tween valley-floor  width  and  the  area-gradient 
index  defined  valley-erosion  threshold.  Reclaimed 
valley  floors  that  had  valley-floor  width  less  than 
the  threshold  were  more  likely  to  be  gullied  than 
valley  floors  that  had  widths  greater  than  the 
threshold.  Geomorphic  thresholds  may  be  useful  as 
planning  tools  in  future  reclamation  projects.  (See 
also  W90-08822)  (Author's  abstract) 
W90-08865 


CONSTRUCTION  AND  CALIBRATION  OF  A 
RAINFALL  SIMULATOR. 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-08903 


RELATIVE  IMPORTANCE  OF  FACTORS  IN- 
FLUENCING FLUVIAL  SOIL  LOSS  AT  THE 
GLOBAL  SCALE. 

East   Carolina   Univ.,   Greenville,    NC.    Dept.   of 

Geography  and  Planning. 

J.  D.  Phillips. 

American  Journal  of  Science  AJSCAP,  Vol.  290, 

No.  5,  p  547-568,  May  1990.  3  tab,  54  ref. 

Descriptors:  'Climates,  'Denudation,  'Erosion, 
•Mathematical  models,  'Soil  erosion,  'Topogra- 
phy, Infiltration,  Precipitation,  Runoff,  Sediment 
yield,  Shear  strength,  Slope  gradient,  Soil  texture, 
Spatial  variation. 

Soil  loss  is  usually  assessed  at  the  field  scale  by 
considering  climatic,  topographic,  hydrologic,  soil 
erodibility,  and  surface  cover  factors.  Global-scale 
variations  in  soil  loss  or  denudation,  as  indicated 
by  sediment  yield,  have  been  explained  in  terms  of 
variation  in  climatic  and  relief  factors.  The  study 
integrates  field-scale  and  global  erosion  assess- 
ments to  determine  the  relative  importance  of  the 
factors  that  influence  soil  loss  or  erosion  risks.  Soil 
loss  is  assessed  at  the  global  scale  by  considering 
the  maximum  expected  variation  (MEV)  in  erosion 
rates  between  hypothetical  extremes.  A  physical 
model  based  on  stream  power  was  used  to  assess 
the  contribution  of  precipitation,  slope  gradient, 
slope  length,  runoff  production,  soil  erodibility, 
and  surface  roughness  factors  to  the  maximum 
likely  variation  in  soil  loss  rates.  The  slope  gradi- 
ent, runoff,  and  precipitation  factors  together  ac- 
count for  about  99%  of  MEV  (roughly  70,  15,  and 
14%,  respectively).  Soil  shear  strength  (physical 
resistance),  surface  roughness,  and  slope  length 
each  accounts  for  less  than  0.5%.  The  complex 
local  spatial  pattern  of  variation  of  infiltration  and 
other  factors  influencing  runoff  has  likely  caused 
its  effects  to  be  obscured  in  previous  regional  and 
continental  comparisons  of  denudation  rates. 
Local-scale  variation  in  relief  is  believed  to  have 
caused  the  importance  of  this  factor  to  be  underes- 
timated in  studies  based  on  river  sediments  yields. 
(Author's  abstract) 
W90-08932 


LANDSCAPE  ASSESSMENT  OF  SOIL  ERO- 
SION AND  NONPOINT  SOURCE  POLLU- 
TION. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

I.  D.  Moore,  and  J.  L.  Nieber. 

Journal   of  the   Minnesota   Academy   of  Science 

JMNAAC,  Vol.  55,  No.  1,  p  18-25,  Fall  1989.  6  fig, 

23  ref. 

Descriptors:  'Digital  map  data,  'Geomorphology, 
'Nonpoint  pollution  sources,  'Soil  erosion,  *Ter- 
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rain    analysis,    'Topography,    Erosion,    Rainfall- 
runoff  relationships.  Storm  runoff. 

Many  hydrologic  and  water  quality  processes 
active  in  the  landscape  are  dependent  upon  land- 
scape position  and  a  variety  of  topographic  at- 
tributes, including  local  slope,  aspect,  specific 
drainage  area,  drainage  distance,  and  plan  and  pro- 
file curvature.  Compound  topographic-based  indi- 
ces that  are  combinations  of  these  primary  at- 
tributes are  capable  of  mapping  the  susceptibility 
of  landscapes  to  erosion  and  nonpoint  source  pollu- 
tion by  determining  zones  of  high  soil  water  con- 
tent in  the  landscape,  areas  where  water  flowing 
over  the  land  surface  concentrates  and  disperses, 
and  the  erosive  power  of  flowing  water.  Spatially 
variable  topographic-based  attributes  permit  the 
distribution  of  hydrologic  and  nonpoint  source  pol- 
lution processes  to  be  mapped  within  catchments. 
A  9.93  ha  study  area  consisting  of  two  adjacent 
catchments  was  evaluated  using  topographic  indi- 
ces. The  indices  were  derived  from  Digital  Eleva- 
tion Models  (DEMs)  using  a  variety  of  Terrain 
Analysis  Methods  (TAMs).  The  analysis  demon- 
strated that  several  hydrological,  erosional,  and 
nonpoint  source  pollution  processes  active  in  the 
study  area  were  physically  related  to  the  topo- 
graphic indices  derived  from  the  DEM.  Local- 
point  methods  are  the  simplest  and  easiest  TAMs 
to  use.  When  the  DEMs  currently  under  develop- 
ment by  the  United  States  Geological  Survey 
become  widely  available  the  procedure  of  using 
the  topographic  indices  to  evaluate  the  erosion  and 
pollution  potential  of  many  areas  will  be  possible. 
(Tappert-PTT) 
W90-08972 


ANALYSES  OF  STABILITY  OF  THE  BAR 
CHANNEL  OF  FANGCHENG  HARBOR  (IN 
CHINESE). 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-09025 


GEOCHEMISTRY  OF  FE,  MN,  CA,  MG  IN 
SEDIMENTS  AND  INTERSTITIAL  WATER  OF 
THE  FERROMANGANESE  NODULE  ENRICH- 
MENT AREA  FROM  NORTH  PACIFIC  (IN 
CHINESE). 

National     Bureau    of    Oceanography,    Hangzhou 
(China).  Second  Inst,  of  Oceanography. 
G.  Bao. 

Oceanologia  et  Limnologia  Sinica  (Hai  Yang  Yu 
Hu  Chao)  HYHCAG,  Vol.  20,  No.  3,  p  263-273, 
1989.  7  fig,  3  tab,  15  ref.  English  summary. 

Descriptors:  *Ferromanganese  nodules,  'Geo- 
chemistry, 'Interstitial  water,  'Manganese  nod- 
ules, 'Marine  resources,  'Pacific  Ocean,  'Sedi- 
ment chemistry,  Calcium,  Iron,  Magnesium,  Man- 
ganese, Mineralization,  Precipitation. 

Geochemistry  of  Fe,  Mn,  Ca,  and  Mg  in  sediments 
and  interstitial  water  are  described  based  on  data 
obtained  during  the  first  ferromanganese  nodule 
survey  in  the  North  Pacific  region  (167  deg  00.06 
min-178  deg  3.58  min  W,  6  deg  57.16  min-10  deg 
38.69  min  N).  The  average  contents  of  Fe,  Mn,  Ca, 
and  Mg  in  the  surface  sediments  are  3.02%,  0.60%, 
18.87%,  and  1.43%,  respectively.  Mn  content  is 
obviously  higher  than  that  in  sediments  of  estuary 
and  continental  shelf,  but  Fe  content  is  similar  to 
that  in  the  estuary.  The  average  contents  of 
Fe(2  + ),  Mn(2  + ),  Ca(2  + ),  and  Mg(2  + )  in  intersti- 
tial water  are  5.44  microgram  /kg,  117.7  ug/kg, 
403.1  microg/g,  and  1169.3  microg/g,  respectively. 
Fe(2  + )  content  is  obviously  higher  than  that  in  the 
estuary  interstitial  water  and  continental  shelf,  but 
Mn(2  +  ),  Ca(2  +  ),  and  Mg(2  +  )  contents  are  simi- 
lar to  those  in  the  continental  shelf.  In  the  calc- 
siliceous  ooze  region,  Fe(2  +  )  and  Mn(2  +  )  in  in- 
terstitial water  came  mainly  from  the  reduction  of 
iron  (Fe(3  +  ))  and  manganese  (Mn(3  +  ))  in  sedi- 
ments through  the  decomposing  reaction  of  organ- 
ic carbon  mediated  by  bacteria.  Thus,  Fe(2  +  )  and 
Mn(2f)  in  the  5-10  cm  sediments  are  diffused 
toward  the  overlying  water,  resulting  in  a  decrease 
in  their  contents.  The  low  Mg(2  +  )  content  in 
surface  (0-5  cm)  interstitial  water  is  due  to  (1)  the 
reduction  of  organic  carbon  by  the  decomposing 


action  of  organic  material  in  the  sediments  and  (2) 
the  replacement  of  Fe(2  +  )  by  Mn(2  +  )  in  the  clay 
minerals  and  the  formation  of  dolomite 
(CaMg(C03)2)  and  plaster  stone  (CaSO4.2H20)  in 
the  sediment.  In  the  brown  ooze  zone,  Fe  and  Mn 
in  sediments  and  interstitial  water  decrease  with 
the  increase  of  sediment  layer.  Fe  and  Mg  in  the 
sediments  of  the  studied  area  came  mainly  from 
adsorption  of  clay  minerals;  Mn  in  sediments  came 
mainly  from  the  movement  of  Mn(2  +  )  in  surface 
sediments  of  the  estuary  and  continental  shelf  and 
the  biochemical  action  and  volcanism  in  the  ocean- 
ic environment.  In  the  calc-siliceous  ooze  zone  the 
Mn(2  +  )/Fe(2  +  )  ratio  in  interstitial  water  is  higher 
and  Mn/Fe  ratio  in  sediments  is  smaller  than  in  the 
calcareous  and  brown  ooze  zones,  in  good  agree- 
ment with  the  higher  abundance  and  faster  growth 
rate  of  ferromanganese  nodules  in  the  calc-siliceous 
ooze  zone,  thus  indicating  a  sedimentary  origin  of 
some  main  elements  of  the  ferromanganese  nod- 
ules. (Author's  abstract) 
W90-09026 


SEDIMENTATION  DYNAMICS  IN  THE 
SANTA  MONICA-SAN  PEDRO  BASIN  OFF 
LOS  ANGELES:  RADIOCHEMICAL,  SEDI- 
MENT TRAP  AND  TRANSMISSOMETER 
STUDIES. 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

C.  A.  Huh,  L.  F.  Small,  S.  Niemnil,  B.  P.  Finney, 
and  B.  M.  Hickey. 

Continental  Shelf  Research  CSHRDZ,  Vol.  10, 
No.  2,  p  137-164,  February  1990.  12  fig,  3  tab,  28 
ref. 

Descriptors:  'Lead  radioisotopes,  'Marine  sedi- 
ments, 'Path  of  pollutants,  'Radiochemical  analy- 
sis, 'Radioisotopes,  'Sediment  transport,  'Sedi- 
mentation, California,  Storm  surges,  Suspended 
sediments,  Transparency,  Turbidity  currents. 

A  large  number  of  sediment  cores  and  sediment 
trap  samples  collected  from  different  parts  of  the 
Santa  Monica-San  Pedro  (SM-SP)  Basin  during 
1985-1988  were  studied  for  radionuclides,  trace 
metals,  and  other  sedimentary  components  to  de- 
velop a  basin-wide  view  of  sedimentation  dynam- 
ics. (210)Pb  stratigraphy  indicated  that  sedimenta- 
tion rates  were  higher  and  more  variable  in  the 
more  dynamic  slope  region,  but  were  uniformly 
low  in  the  fiat,  deep  basin.  The  sediment  record 
suggests  that  sedimentation  rates  were  decreasing 
and  the  area  of  anoxia  had  been  expanding,  at  least 
during  the  past  one  to  two  centuries.  Turbidite 
layers  found  in  the  sediment  cores  suggested 
higher  frequency  and  more  recent  occurrence 
toward  the  basin  margins.  (210)Pb  chronologies 
indicate  that  the  recent  turbidites  might  be  related 
to  storms  which  occurred  during  the  past  two 
decades.  Sediment  traps  deployed  in  the  basin  re- 
corded every  large  short-term  spatial  and  temporal 
variabilities  of  mass  flux,  with  unusually  high 
fluxes  corresponding  to  recorded  large  events.  Re- 
sults of  trap-measured  mass  fluxes  were  consistent 
with  (210)Pb-based  sediment  accumulation  rates 
and  strongly  suggest  lateral  input  of  materials. 
Transmissometer  data  demonstrated  the  existence 
of  nepheloid  plumes  off  the  eastern  slope  of  the 
SM-SP  basin.  Based  upon  water  column,  sediment 
trap  and  sediment  core  data,  self-consistent  flux 
balances  can  be  constructed  for  (228)Th  and 
(210)Pb.  Flux  balances  for  Th234  were  less  well- 
defined.  The  cyclic  pattern  of  uranium  profiles  in 
deep  basin  sediments  appeared  to  be  in  phase  with 
the  sedimentary  record  of  CaC03  and  the  histori- 
cal record  of  primary  production  and  anchovy 
biomass.  It  is  suggested  that  the  removal  of  urani- 
um from  the  water  might  be  regulated  by  long- 
term  regional  changes  in  biological  processes  and 
sedimentation  environments.  (Author's  abstract) 
W90-09035 


BEHAVIOR    OF    TRACE    METALS    IN    THE 
GEUM  ESTUARY,  KOREA. 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-09038 


ATTEMPT    TO    EXPLAIN    AND    QUANTIFY 
FLUVIAL     MORPHOLOGICAL     PROCESSES 


BEGINNING  WITH  THE  REGIME  THEORY 
(ESSAI  D'EXPLICATION  ET  DE  QUANTIFICA- 
TION DES  MORPHOLOGIES  FLUVIALES  A 
PARTIR  DE  LA  THEORIE  DE  REGIME). 

M.  Ramette. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  1,  p  43- 

60,   1990.  fig  8,  2  tab,   11   ref.  English  summary. 

Descriptors:  'Alluvial  channels,  'Channel  mor- 
phology, 'Fluvial  sediments,  'Geomorphology, 
'Regime  channels,  'River  beds,  'Sediment  trans- 
port, Bangladesh,  Discharge  measurement,  Irriga- 
tion water,  Mathematical  analysis,  Mathematical 
equations,  River  flow,  Suspended  solids,  Theoreti- 
cal analysis. 

The  most  elementary  feature  of  a  river's  morpholo- 
gy is  a  straight  single  bed.  The  mean  geometrical 
characteristics  of  such  a  bed:  depth,  width,  slope, 
have  been  the  subject  of  numerous  experimental 
studies  to  support  the  design  of  man-made  stable 
channels.  Mainly  for  irrigation  purposes,  Lacey 
developed  a  general  theory  of  flow  in  alluvium 
channels  which  is  known  as  the  'Regime  theory'. 
The  objective  of  the  present  article  is  to  show  that 
most  of  the  morphological  features  (single  mean- 
dering beds,  straight  and  meandering  braided  beds) 
probably  arise  from  an  initial  single  straight  bed 
under  the  'regime  theory'  laws,  when  solid  dis- 
charge gradually  decreases.  The  theoretical  rela- 
tions deriving  from  the  hypothesis  presented  are 
compared  with  the  ones  compiled  from  experimen- 
tal results  and  especially  from  Jamuna  river  field 
measurements  in  Bangladesh.  (Author's  abstract) 
W90-09057 


SCALE  MODEL  OF  THE  LEAZ  SLIPPAGE  IN 
THE  GENISSIAT  RESERVOIR  (ETUDE  SUR 
MODELE  REDUIT  DU  GLISSEMENT  DE 
LEAZ  DANS  LA  RETENUE  DE  GENISSIAT) 

Compagnie  Nationale  du  Rhone,  Lyon  (France) 
For  primary  bibliographic  entry  see  Field  8A. 
W90-09058 


EXAMINATION  OF  RUNOFF  AND  LOSS  OF 
SOIL  IN  FIELD  EXPERIMENTS  WITH  SPE 
CIAL  REFERENCE  TO  PRECIPITATION. 

Lajos  Kossuth  Univ.,  Debrecen  (Hungary).  Inst,  ot 

Geography. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09095 


CLASSIFICATION  OF  LAKE  BASINS  AND  LA 
CUSTRINE  DEPOSITS  OF  ESTONIA. 

Akademiya   Nauk   Estonskoi   SSR,   Tallinn.    Inst 

Geologii. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09124 


FRACTAL  INTERPRETATION  OF  THE  MAIN 
STREAM  LENGTH-DRAINAGE  AREA  RELA 
TIONSHIP. 

Montreal   Univ.   (Quebec).   Dept.   of  Geography 
For  primary  bibliographic  entry  see  Field  2E. 
W90-09158 


COMPARISON  OF  NUMERICAL  SCHEMES 
FOR  SOLVING  A  SPHERICAL  PARTICLE  DIF 
FUSION  EQUATION. 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09159 


CHARACTERISTICS        OF       SELF-FORMEE 
STRAIGHT  CHANNELS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks 

burg.  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-09192 


DISPERSAL    OF    SUSPENDED    MATTER    Ir> 
MAKASAR  STRAIT  AND  THE  FLORES  BASIN 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel 
For  primary  bibliographic  entry  see  Field  2L. 
W90-09200 
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TEMPORAL  VARIATIONS  IN  BEDLOAD 
TRANSPORT  RATES  ASSOCIATED  WITH 
THE  MIGRATION  OF  BEDFORMS. 

Geological  Survey,  Denver,  CO. 

B.  Gomez.  R.  L.  Naff,  and  D.  W.  Hubbell. 

Earth  Surface  Processes  and  Landforms  ESPLDB, 

Vol.    14,   p   135-156,    1989.    14  fig,   3   tab,   87  ref, 

append. 

Descriptors:  *Bed  load,  "Channel  morphology, 
•Data  interpretation,  *Monte  Carlo  method,  "Sedi- 
ment distribution,  "Sediment  transport,  "Statistical 
analysis,  Comparison  studies.  Probability  distribu- 
tion. Temporal  distribution. 

Temporal  variations  in  bedload  transport  rates  that 
occur  at  a  variety  of  timescales,  even  under  steady 
flow  conditions,  are  accepted  as  an  inherent  com- 
ponent of  the  bedload  transport  process.  Rarely, 
however,  has  the  cause  of  such  variations  been 
explained  clearly.  Three  data  sets,  obtained  from 
laboratory  experiments,  that  refer  to  measurements 
of  bedload  transport  made  with  continuously  re- 
cording bedload  traps  were  analyzed.  Each  data 
set  is  characterized  by  a  predominant  low-frequen- 
cy oscillation,  on  which  additional  higher-frequen- 
cy oscillations  generally  are  superimposed.  The 
period  of  these  oscillations,  as  isolated  through  the 
use  of  spectral  analysis,  ranged  between  0.47  and 
168  minutes,  and  was  associated  unequivocally 
with  the  migration  of  bedforms  such  as  ripples, 
dunes,  and  bars.  The  extent  to  which  such  oscilla- 
tory behavior  may  be  recognized  in  a  data  set 
depends  on  the  duration  of  sampling  and  the  length 
of  the  sampling  time,  with  respect  to  the  period  of 
a  given  bedform.  Several  theoretical  probability 
distribution  functions  have  been  developed  to  de- 
scribe the  frequency  distributions  of  (relative)  bed- 
load  transport  rates  that  are  associated  with  the 
migration  of  bedforms.  These  distribution  func- 
tions were  derived  without  reference  to  a  sampling 
interval.  Hamamori's  probability  distribution  func- 
tion was  modified,  generated  by  Monte  Carlo  sim- 
ulation, which  permits  the  sampling  interval  to  be 
specified  in  relation  to  the  length  of  the  bedform. 
Comparisons  between  the  simulated  and  observed 
frequency  distributions  are  good  (significant  at  the 
90%  confidence  level).  Short-term  temporal  vari- 
ations in  bedload  transport  rates  that  are  associated 
with  the  passage  of  bedforms  are  an  inherent  com- 
ponent of  the  bedload  transport  process.  However, 
the  extent  to  which  the  variations  may  be  identi- 
fied in  any  given  record  will  depend  upon  the 
duration  and  frequency  of  sampling  and  the  length 
of  the  sampling  time,  with  respect  to  the  period  of 
the  bedform(s)  in  question,  and  their  transverse 
dimension(s)  with  respect  to  the  degree  to  which 
the  data  reflect  measurements  that  have  been  inte- 
grated across  the  cross-section.  (Author's  abstract) 
W90-09206 


SIMULATION  OF  THE  DIAGENESIS  OF 
CARBON,  SULFUR,  AND  DISSOLVED 
OXYGEN  IN  SALT  MARSH  SEDIMENTS. 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 

Inst,  for  Marine   Biology  and  Coastal   Research. 

L.  R.  Gardner. 

Ecological  Monographs  ECMOAQ,  Vol.  60,  No. 

1,  p  91-111,   March    1990.    12   fig,   2  tab,   56  ref, 

append. 

Descriptors:  "Diagenesis,  "Marsh  sediments, 
"Mathematical  models,  "Model  studies,  "Salt 
marshes,  "Sediment  chemistry,  "Sulfur,  Aeration, 
Carbon,  Carbon  isotopes,  Dissolved  oxygen,  Or- 
ganic matter,  Pyrite,  Sensitivity  analysis,  Simula- 
tion analysis. 

A  steady-state  numerical  model  was  developed  for 
simulating  vertical  profiles  of  the  concentrations  of 
organic  matter,  pyritic  sulfur,  dissolved  oxygen, 
and  the  carbon  isotope  composition  of  organic 
matter  in  marsh  sediments.  In  the  model,  organic 
matter  enters  the  sediment  via  sedimentation,  be- 
lowground  production  of  roots,  and  chemoautotro- 
phic  fixation  of  interstitial  carbon  dioxide  associat- 
ed with  pyrite  oxidation.  Pyrite  is  formed  by  sul- 
fate reduction  and  consumed  by  oxidation  with 
dissolved  oxygen  in  the  interstital  water.  Ex- 
changes of  organic  matter,  carbon  isotopes,  pyrite, 
and  dissolved  oxygen  between  the  sediment  and 
surface  environment  occur  via  fiddler  crab  biotur- 


bation.  Aeration  of  the  sediment  is  caused  by  diffu- 
sion of  oxygen  into  the  interstitial  water  from  air 
cavities  assumed  to  be  present  in  roots  and  in 
desaturated  sediment  pores  formed  in  the  upper 
part  of  the  sediment  by  drainage  and/or  evapotran- 
spiration.  Sensitivity  experiments  with  the  model 
suggest  that  the  accumulation  of  pyrite  and  organ- 
ic matter  in  marsh  sediments  is  governed  in  large 
part  by  the  turnover  time  of  roots  and  by  the  mean 
diameter  of  roots.  The  isotopic  composition  of  the 
sediment  was  most  sensitive  to  the  rate  of  below- 
ground  production  and  to  a  lesser  extent  to  the 
intensity  of  fiddler  crab  bioturbation.  The  model 
also  indicated  that  fiddle  crab  burrowing  can  ac- 
count for  the  observed  isotope  composition  of 
creekbed  sediments  but  not  back  (mid)  marsh  sedi- 
ment. In  both  back  and  creekbank  marshes,  intense 
aeration  of  the  sediment  by  roots  is  required  to 
prevent  the  buildup  of  pyrite  to  unrealistically  high 
concentrations  at  depth.  (Author's  abstract) 
W90-09208 


TRANSPORT  AND  STORAGE  OF  137CS  AND 
210PB  IN  SEDIMENTS  OF  LAKE  ST.  CLAIR. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 

W90-09237 


STORAGE  AND  DYNAMICS  OF  SUBSURFACE 
DETRITUS  IN  A  SAND-BOTTOMED  STREAM. 

Virginia  Commonwealth  Univ.,  Richmond.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09238 


EFFECTS  OF  FLUCTUATING  LEVELS  OF 
LAKE  SUPERIOR  ON  MORPHOLOGICAL  AD- 
JUSTMENTS IN  THE  NEEBING-MCINTYRE 
FLOODWAY,  THUNDER  BAY,  ONTARIO, 
CANADA. 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 
Geography. 

H.  Rasid,  and  B.  A.  M.  Phillips. 
Regulated      Rivers     Research     &     Management 
RRRMEP,  Vol.  5,  No.  2,  p  111-127,  March/May 
1990.  7  fig,  6  tab,  19  ref. 

Descriptors:  "Bank  erosion,  "Canada,  "Channel 
morphology,  "Erosion  rates,  "Flood  control, 
"Floodways,  "Geomorphology,  "Lake  Superior, 
"Sediment  erosion,  Flooding,  Mclntyre  River, 
Neebing  River,  Ontario,  River  flow,  Sediment- 
carrying  capacity,  Water  level,  Wind  waves. 

The  Neebing-Mclntyre  Floodway,  a  relatively 
straight,  trapezoidal  flood-control  channel,  was 
constructed  in  1983  to  dispose  of  the  combined 
flows  of  the  Neeging  and  the  Mclntyre  rivers  into 
Lake  Superior.  Because  of  its  location  in  a  transi- 
tional fluvial/lacustrine  environment,  related  proc- 
esses had  direct  and  indirect  impacts  on  its  mor- 
phological readjustments.  During  the  post-con- 
struction period  (1983-1988)  the  combined  peak 
flows  of  the  Neebing  and  the  Mclntyre  Rivers 
never  exceeded  the  two-year  design  floods  for  the 
floodway,  resulting  in  relatively  low  stream  power 
and  sediment  transport  rates.  The  average  rate  of 
sedimentation  in  the  new  channel  (1100  cubic  m/ 
year)  was  thus  much  lower  than  the  designers' 
estimated  volume  (11,800  cubic  m/year).  These 
low-flow  events  coincided  with  high  water  levels 
in  Lake  Superior  in  1985-1986,  reinforcing  the 
normal  backwater  effect  in  the  floodway  and  fur- 
ther dampening  its  stream  power.  During  this 
event  the  floodway  behaved  hydraulically  almost 
like  a  reservoir,  with  fluctuating  water  levels  and 
wind-generated  waves  as  the  principal  geomorpho- 
logical  agents  of  bank  erosion.  Estimates  based  on 
volumetric  surveys  indicate  annual  rates  of  bank 
erosion  ranging  from  0.03  to  0.16  cubic  m/m  of 
bank  length,  with  an  average  annual  rate  of  0.1 
cubic  m/m.  The  bank  materials  are  composed  of 
highly  erodible  sandy  loam  and  loamy  sand,  which 
have  a  tendency  to  disperse  and  liquefy  relatively 
easily.  There  are  no  significant  spatial  variations  in 
erosion  rates  along  a  given  bank  but  contrasts  in 
the  magnitude  of  erosion  between  the  north  and 
the   south   banks   can   be   related    to   the   relative 


WATER  CYCLE— Field  2 
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exposure  of  a  bank  to  average  wind  velocities,  total 
duration   of  winds   and   the  effective   wind-wave 
fetches.  (Author's  abstract) 
W90-09249 


INTERACTIONS     BETWEEN     GEOMORPHO- 

LOGICAL   PROCESSES,   BENTHIC  AND   HY- 

PORHEIC  COMMUNITIES:  FIRST  RESULTS 

ON  A  BY-PASSED  CANAL  OF  THE  FRENCH 

UPPER  RHONE  RIVER. 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Hy- 

drobiologie  et  Ecologie  Souterraines. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09251 


STUDIES  ON  SEDIMENTARY  PHOSPHATE 
IN  RECENT  SEDIMENTS  OF  THE  ZHUJIANG 
RIVER  ESTUARY. 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-09331 


REELFOOT  LAKE  SEDIMENTATION  RATES 
AND  SOURCES. 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
S.  C.  Mclntyre,  and  J.  W.  Naney. 
Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 
2,  p  227-232,  April  1990.  4  fig,  4  tab,  6  ref. 

Descriptors:  "Agricultural  watersheds,  "Erosion, 
"Lake  sediments,  "Recreation,  "Sedimentation 
rates,  Channeling,  Erosion  control,  Land  use,  Ra- 
dioactive tracers,  Reelfoot  Lake,  Streams,  Tennes- 
see, Tracers. 

The  three  basins  of  Reelfoot  Lake,  which  is  locat- 
ed in  northwestern  Tennessee,  were  investigated 
using  the  Cs-137  tracer  technique  to  determine 
rates  of  sediment  deposition  and  to  estimate  the 
time  before  the  basins  will  fill  with  sediment.  Blue 
Basin,  the  largest  of  the  three  basins  with  2922  ha, 
had  an  average  annual  sedimentation  rate  of  0.9 
cm/yr  from  1954  to  1984.  The  basin  will  become 
too  shallow  for  most  boating  and  recreational  ac- 
tivities in  about  200  years.  Buck  Basin,  the  central 
basin  with  774  ha,  had  an  average  annual  sedimen- 
tation rate  of  1.1  cm/yr  and  will  become  too 
shallow  for  most  recreational  uses  in  about  100 
years.  Upper  Blue  Basin,  the  most  upstream  and 
smallest  basin  with  439  ha,  had  an  average  annual 
sedimentation  rate  of  1.7  cm/yr  and  will  become 
too  shallow  for  most  recreational  uses  in  about  60 
years.  Two  important  sources  of  sediment  to  Reel- 
foot  Lake  are  erosion  from  a  large  number  of 
soybean  fields  and  channelization  of  many  of  the 
streams  that  flow  into  the  lake.  Changes  in  land 
management  that  would  reduce  erosion  could  in- 
crease the  time  the  lake  would  remain  usable  for 
recreational  activities.  (Author's  abstract) 
W90-09346 


2K.  Chemical  Processes 


ENZYMIC  AND  CHEMICAL  ANALYSIS  OF 
PARTICULATE  ORGANIC  MATTER  FROM  A 
BOREAL  RIVER. 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08703 


PHOSPHORUS  TRANSFORMATIONS  IN  THE 
EPILIMNION  OF  HUMIC  LAKES:  BIOLOGI- 
CAL UPTAKE  OF  PHOSPHATE. 

Lancaster  Univ.  (England).  Div.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-08705 


INTRACELLULAR  NH4(  +  )  AND  N03(-)  ION 
POOLS  ASSOCIATED  WITH  DEPOSITED 
PHYTOPLANKTON  IN  A  MARINE  SEDI- 
MENT (AARHUS  BIGHT,  DENMARK). 

Aarhus  Univ.  (Denmark).  Inst,  of  Ecology  and 
Genetics. 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 


For  primary  bibliographic  entry  see  Field  2L. 
W90-08742 


STUDY  OF  WATER  REPELLENCY  AND  ITS 
AMELIORATION  IN  A  YELLOW-BROWN 
SAND.  1.  SEVERITY  OF  WATER  REPEL- 
LENCY AND  THE  EFFECTS  OF  WETTING 
AND  ABRASION. 

Massey  Univ.,  Palmerston  North  (New  Zealand). 
Dept.  of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  2G. 
W90-08911 


STUDY  OF  WATER  REPELLENCY  AND  ITS 
AMELIORATION  IN  A  YELLOW-BROWN 
SAND.  2.  USE  OF  SOME  WETTING  AGENTS 
AND  THEIR  INTERACTION  WITH  SOME  AS- 
PECTS OF  IRRIGATION. 

Massey  Univ.,  Palmerston  North  (New  Zealand). 
Dept.  of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  2G. 
W90-08912 


SPRINGS  OF  VIRGINIA  REVISITED:  A  COM- 
PARATIVE ANALYSIS  OF  THE  CURRENT 
AND  HISTORICAL  WATER-QUALITY  DATA. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Water  Resources  Research  Center. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-08918 


ACIDIFICATION  AND  RECOVERY  OF  SPO- 
DOSOL  BS  HORIZON  FROM  ACIDIC  DEPO- 
SITION. 

Syracuse  Univ.,  NY.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08945 


ESTIMATION  OF  FIELD  SCALE  LEACHING 
RATES  FROM  CHLORIDE  MASS  BALANCE 
AND  ELECTROMAGNETIC  INDUCTION 
MEASUREMENTS. 

New  South  Wales  Dept.  of  Agriculture,  Deniliquin 

(Australia). 

P.  G.  Slavich,  and  J.  Yang. 

Irrigation  Science  IRSCD2,  Vol.  11,  No.  1,  p  7-14, 

1990.  7  fig,  6  tab,  7  ref. 

Descriptors:  *Chlorides,  "Leaching,  *Mass  bal- 
ance, Electromagnetic  induction,  Irrigation,  Math- 
ematical models,  Measuring  instruments,  Perform- 
ance evaluation. 

A  mass  balance  model  was  developed  to  determine 
leaching  rates  from  changes  in  the  chloride  profile 
is  developed.  The  model,  based  on  that  of  Rose 
and  others  described  in  1979,  accommodates  realis- 
tic patterns  of  change  in  the  shape  of  the  chloride 
profile  and  for  processes  which  result  in  reducing 
leaching  efficiency.  Field  application  of  the  model 
found  that  the  average  leaching  rate  calculated 
using  water  balance  agreed  closely  with  that  calcu- 
lated using  the  model.  Leaching  rates  calculated 
from  a  field  study  were  related  to  changes  in 
electromagnetic  induction  measurements  (EM-38 
instrument).  This  enabled  a  field-scale  leaching  rate 
to  be  calculated  from  spatially  averaged  EM-38 
measurements.  Spatial  variation  was  a  major  factor 
limiting  field  assessment  of  leaching  rates  using  the 
chloride  mass  balance  approach.  The  use  of  EM 
provides  a  rapid  method  of  quantifying  field  varia- 
bility. The  mass  balance  model  enables  changes  in 
EM  readings  to  be  interpreted  in  terms  of  leaching 
rate.  Further  work  is  required  to  develop  simple 
techniques  for  obtaining  field-scale  estimates  of 
bypass  flow,  possibly  using  whole-bay  water  bal- 
ance and  infiltration  characteristics.  (Rochester- 
PTT) 
W90-08950 


MERCURY  IN  FISH  FROM  NORTHEASTERN 
MINNESOTA  LAKES:  HISTORICAL  TRENDS, 
ENVIRONMENTAL  CORRELATES,  AND  PO- 
TENTIAL SOURCES. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08985 


THERMAL  AND  MINERAL  SPRINGS 
AROUND  THE  SOUTHERN  HIGHWAY,  RE- 
GIONS X-XI,  CHILE  (FUENTES  TERMALES  Y 
MINERALES  EN  TORNO  A  LA  CARRETERA 
AUSTRAL,  REGIONES  X-XI,  CHILE). 
Servicio  Nacional  de  Geologia  y  Mineria,  Santiago 
(Chile). 

For  primary  bibliographic  entry  see  Field  2F. 
W90-08996 


GEOCHEMISTRY  OF  FE,  MN,  CA,  MG  IN 
SEDIMENTS  AND  INTERSTITIAL  WATER  OF 
THE  FERROMANGANESE  NODULE  ENRICH- 
MENT AREA  FROM  NORTH  PACIFIC  (IN 
CHINESE). 

National    Bureau    of   Oceanography,    Hangzhou 
(China).  Second  Inst,  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-09026 


EXPERIMENTAL-ANALYTICAL  METHOD  OF 
MODELLING  TRANSFORMATION  OF  NATU- 
RAL ORGANIC  MATTER  IN  WATER  STOR- 
AGE RESERVOIRS. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09030 


BEHAVIOR    OF    TRACE    METALS    IN    THE 
GEUM  ESTUARY,  KOREA. 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-09038 


CHEMICAL  MECHANISMS  IN  THE  DISSO- 
LUTION KINETICS  OF  MINERALS;  THE 
ASPECT  OF  ACTIVE  SITES. 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

B.  Wehrli,  E.  Wieland,  and  G.  Furrer. 

Aquatic  Sciences  AQSCEA,  Vol.  52,  No.  1,  p  3- 

31,  1990.  9  fig,  5  tab,  68  ref. 

Descriptors:  'Dissolved  solids,  'Geochemistry, 
'Kinetics,  'Minerals,  'Soil  chemistry,  'Water 
chemistry,  'Weathering,  Active  sites,  Kaolinite, 
Surface  structure,  Trace  metals,  Water  pollution 
sources. 

Many  minerals  in  nature  which  contribute  to  the 
chemical  composition  of  the  hydrosphere  and  soils 
are  not  in  equilibrium  with  the  aqueous  phase. 
Where  surface  and  soil  waters  are  undersaturated 
with  respect  to  a  distinct  mineral  phase,  the  disso- 
lution kinetics  of  that  solid  is  of  major  interest. 
Mechanistic  rate  laws  for  the  description  of  miner- 
al dissolution  include  (often  implicitly)  the  mole 
fraction  of  active  surface  sites.  The  area  of  active 
sites  is  first  estimated  by  dissolution  experiments  in 
the  presence  of  polyvalent  cations  which  inhibit 
proton-promoted  dissolution.  The  dissolution  reac- 
tivities of  surface  aluminum  centers  of  several  min- 
erals and  of  comparable  dissolved  polynuclear  alu- 
minum complexes  were  determined.  This  compari- 
son offers  a  second  possibility  for  the  indirect 
estimation  of  the  concentration  range  of  active 
surface  sites.  Thus,  the  coordination  geometries  of 
surface  aluminum  centers,  which  are  given  by  the 
crystal  lattice  network,  probably  determine  the 
reactivity  in  dissolution  processes.  (Author's  ab- 
stract) 
W90-09049 


CHEMICAL  ASPECTS  OF  IRON  OXIDE  CO- 
AGULATION IN  WATER:  LABORATORY 
STUDIES  AND  IMPLICATIONS  FOR  NATU- 
RAL SYSTEMS. 

California  Inst,  of  Tech.,   Pasadena.  W.M.   Keck 

Lab.  of  Environmental  Engineering  Science. 

L.  Liang,  and  J.  J.  Morgan. 

Aquatic  Sciences  AQSCEA,  Vol.  52,  No.  1,  p  32- 

55,  1990.  7  fig,  2  tab,  73  ref. 

Descriptors:  'Chemical  coagulation,  'Geochemis- 
try, 'Iron  compounds,  'Iron  oxides,  'Water  chem- 
istry, Adsorption-desorption,  Colloids,  Estuaries, 
Hydrogen  ion  concentration,  Ions,  Lakes,  Model 


studies,  Natural  waters,  Organic  acids,  Particulate 
matter,  Phosphates. 

Initial  coagulation  rates  of  colloidal  hematite 
(alpha-Fe203)  particles  (diameter  less  than  0.1  mi- 
crometers) were  measured  experimentally  in  well- 
defined  laboratory  systems  at  constant  tempera- 
ture. The  relative  stability  ratio,  W,  was  obtained 
at  various  ionic  strengths  in  NaCl  medium  and  at 
pH  values  in  the  range  from  3  to  12.  Experimental 
W  values  ranged  from  1  to  10,000  in  various  sys- 
tems. The  results  delineate  the  roles  of  specific  and 
generalized  coagulation  mechanisms  for  iron 
oxides.  Among  the  specifically-interacting  species 
studied  were  phosphate,  monomeric  organic  acids 
of  various  structures,  and  polymeric  organic  acids. 
The  critical  coagulation-restabilization  concentra- 
tions of  specifically-interacting  anions  can  be  com- 
pared with  the  general  effects  of  non-specific  elec- 
trolyte coagulants.  The  laboratory  results  are  inter- 
preted with  the  help  of  a  Surface  Complex  Forma- 
tion/Diffuse Layer  Model  which  describes  vari- 
ations of  interfacial  charge  and  potential  resulting 
from  variations  of  coagulating  species  in  solution. 
Comparison  of  these  laboratory  experiments  with 
observations  on  iron  behavior  in  estuarine  and  lake 
waters  aids  in  understanding  iron  removal  mecha- 
nisms and  coagulation  time  scales  in  natural  sys- 
tems. (Author's  abstract) 
W90-09050 


BIOGEOCHEMISTRY     OF     IRON     IN     AN 
ACIDIC  LAKE. 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung    und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09051 


INTERACTION  OF  TRACE  METALS  WITH 
NATURAL  PARTICLE  SURFACES:  COMPARI- 
SON BETWEEN  ADSORPTION  EXPERI- 
MENTS AND  FIELD  MEASUREMENTS. 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09052 


STUDY  OF  INORGANIC  LIGAND- 
CHROMIUMUID-SURFACE  TERNARY  COM- 
PLEXES BY  ESR  SPECTROSCOPY. 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland).  Inst,  of  Aquatic  Sciences. 
L.  Charlet,  and  R.  Karthein. 
Aquatic  Sciences  AQSCEA,  Vol.  52,  No.  1,  p  93- 
102,  1990.  4  fig,  2  tab,  31  ref. 

Descriptors:  'Adsorption,  'Chromium,  'Laborato- 
ry methods,  'Metal  complexes,  'Spectroscopy, 
'Trace  metals,  'Water  chemistry,  Electron  spin 
resonance,  Fluorides,  Phosphates,  Selenates,  Selen- 
ites,  Sulfates. 

Adsorption  by  solid  surfaces  has  long  been  consid- 
ered an  important  mechanism  for  controlling  trace 
metal  concentrations  in  natural  waters.  The  change 
of  the  Cr(III)  ligand  environment  upon  complexa- 
tion  with  various  inorganic  anions  was  investigated 
both  in  the  liquid  phase  and  at  the  liquid/solid 
interface.  For  a  given  pH  and  anion  concentration, 
electron  spin  resonance  (ESR)  spectra  were  re- 
corded with  four  different  systems:  Cr,  Cr  and 
anion,  Cr  and  surface,  Cr  with  anion  and  surface 
together.  The  ESR  spectra  of  the  surface  obtained 
in  the  presence  of  selenite,  phosphate  and  fluoride 
can  be  explained  in  terms  of  ternary  surface  com- 
plex formation.  This  is  contrasted  by  the  behavior 
of  sulfate  and  selenate  ions  which  were  found  to 
have  no  effect  on  the  ligand  field  of  Cr(III),  either 
in  the  adsorbed  state  or  in  solution.  (Creskoff-PTT) 
W90-09053 


AMMONIA  NITROGEN  IN  THE  BLACK  SEA 

(IN  RUSSIAN). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09060 
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DISSOLVED  MANGANESE  IN  THE  NORTH- 
EASTERN ATLANTIC  OCEAN  (IN  RUSSIAN). 

V.  V.  Gordeev,  and  V.  B.  Atnashev. 
Okeanologiia  OKNOAR,  Vol.  30,  No.  1,  p  64-69, 
1990.  3  fig,  25  ref. 

Descriptors:  'Manganese,  'Oceanography,  'Sea- 
water,  'Solute  transport,  'Trace  metals,  Advec- 
tion,  Africa,  Atlantic  Ocean,  Continental  shelf, 
Continental  slope,  Diffusion,  Dusts,  Marine  sedi- 
ments, Residence  time,  Sediment  discharge,  Water 
analysis,  Water  pollution  sources. 

Dissolved  manganese  was  determined  in  the  sur- 
face waters  of  the  latitudinal  transect  at  26  degrees 
N  and  the  submeridional  transect  from  polygon 
TAG  (26  degrees  N)  up  to  Biscay  Bay  and  also  on 
vertical  profiles  at  stations  of  the  polygon  during 
the  15th  cruise  of  the  Research  Vessel  'Academik 
Mstislav  Kedysh'  in  the  North  Atlantic  in  April- 
May  of  1988.  On  both  transects,  the  dissolved 
manganese  concentration  increased  from  the  cen- 
tral part  of  the  ocean  to  the  continents.  This  eleva- 
tion was  due  to  the  influence  of  the  flow  of  eolian 
dust  from  Africa  in  the  open  ocean  and  the  impor- 
tant role  of  river  input  and  advection  and  diffusion 
of  manganese  from  shelf  and  slope  sediments  near 
the  continents.  The  residence  time  of  dissolved 
manganese  in  the  surface  mixed  layer  of  water  in 
the  northeastern  part  of  the  ocean  is  about  6  years. 
(Author's  abstract) 
W90-09061 


ORGANIC  CARBON  AND  FORMATION  OF 
ORGANIC  MATTER  IN  GULFS  OF  THE 
WHITE  SEA  (IN  RUSSIAN). 

M.  P.  Maksimova,  and  S.  S.  Vladimirskii. 
Okeanologiia  OKNOAR,  Vol.  30,  No.  1,  p  78-85, 
1990.  1  fig,  2  tab,  8  ref.  English  summary. 

Descriptors:  'Coastal  waters,  'Dissolved  organic 
carbon,  'Dissolved  solids,  'Nutrient  concentra- 
tions, 'Nutrient  transport,  'Organic  matter,  'Sea- 
water,  'White  Sea,  Bays,  Primary  productivity, 
Salinity,  Stream  discharge,  USSR,  Water  analysis, 
Water  depth,  Water  pollution  sources. 

The  organic  carbon  of  the  White  Sea  was  first 
investigated  in  the  summer  of  1987.  Studies  were 
carried  out  in  different  parts  of  Kandalaksha  and 
Onega  Bays.  Organic  carbon  content  was  in  the 
range  3.5-9  mg  C/L.  The  highest  concentration 
was  observed  in  shallow  bays  in  the  southern  part 
of  Onega  Bay-the  Sumskaya  Gulf  (6.17  mg  C/L) 
and  the  Kolezhma  Gulf  (5.25.  mg  C/L);  a  some- 
what lower  concentration  of  organic  carbon  was 
observed  in  the  Sorokskaya  Gulf  (4.85  mg  C/L) 
and  the  Kemskaya  Gulf  (4.78  mg  C/L);  and  the 
lowest  concentration  was  observed  in  the  deep- 
water  bays  of  Kandalaksha  Bay-the  Chupa  Gulf 
(4.35  mg  C/L)  and  the  Great  Salma  Gulf  (4.10  mg 
C/L).  In  the  deep-water  bays,  organic  carbon  de- 
creased with  depth.  The  main  role  in  the  formation 
of  organic  matter  in  the  waters  of  Onega  Bay, 
influenced  by  river  inflows,  is  attributed  to  al- 
lochthonous  organic  matter  of  terrigenous  origin. 
This  is  supported  by  the  negative  relationship  be- 
tween organic  carbon  distribution  and  salinity  and 
by  the  insignificant  relation  between  carbon  and 
primary  productivity.  (Author's  abstract) 
W90-09062 


CHEMICAL  COMPOSITION  OF  INTERCEPT- 
ED CLOUDWATER  IN  THE  SIERRA  NEVADA. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09115 


MERCURY  CONTENT  OF  ANTARCTIC  SUR- 
FACE SNOW:  INITIAL  RESULTS. 

Department  of  Scientific  and  Industrial  Research, 

Petone  (New  Zealand).  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-09116 


SURVEY  OF  MICROBIAL  POPULATIONS  IN 
BURIED-VALLEY  AQUIFER  SEDIMENTS 
FROM  NORTHEASTERN  KANSAS. 


NSI  Technology  Services  Corp.,  Ada,  OK. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09137 


CAUSES  OF  SOIL  SALINIZATION:  I.  A  BASIN 
IN  SOUTHERN  ALBERTA,  CANADA. 

Alberta  Agriculture,  Lethbridge. 

M.  J.  Hendry,  and  G.  D.  Buckland. 

Ground  Water  GRWAAP,  Vol.  28,  No.  3,  p  385- 

393,  May/June  1990.  10  fig,  1  tab,  27  ref. 

Descriptors:  'Geochemistry,  'Groundwater  re- 
charge, 'Model  studies,  'Path  of  pollutants, 
•Saline  soils,  'Salinization,  'Soil  contamination, 
Canada,  Hydraulic  conductivity,  Hydraulic  head, 
Leaching,  Salinity. 

The  cause  of  soil  salinization  affecting  1700  ha  of  a 
basin  in  southern  Alberta,  Canada  was  examined. 
Water-table  data  indicate  that  groundwater  re- 
charges over  a  large  diffuse  area  to  the  south  of  the 
salinized  lands.  Hydraulic  head  and  hydraulic  con- 
ductivity data  and  stream  function  modeling  show 
that  the  recharging  groundwater  travels  laterally 
towards  the  salinized  area  in  shallow,  permeable 
beds  of  the  Foremost  Formation.  The  presence  of 
an  angular  unconformity  between  the  shallow,  flat- 
lying  bedrock  and  the  overlying  Quaternary  de- 
posits causes  the  groundwater  to  discharge  at  the 
salinized  area.  Calculated  discharge  rate  to  the 
salinized  area  ranges  from  2  to  40  mm/yr.  (Au- 
thor's abstract) 
W90-09139 


MECHANISMS  CONTROLLING  THE  CHEMI- 
CAL COMPOSITION  OF  LAKES  AND  RIVERS: 
DATA  FROM  AFRICA. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Biology. 
P.  Kilham. 

Limnology  and  Oceanography  LIOCAH,  Vol.  35, 
No.  1,  p  80-83,  January  1990.  3  fig,  24  ref. 

Descriptors:  'Africa,  'Calcium  carbonate,  'Evap- 
oration, 'Geochemistry,  'Lakes,  'Rivers, 
'Springs,  'Water  chemistry,  'Weathering,  Chemi- 
cal properties,  Chlorides,  Connate  water,  Leach- 
ing, Natural  waters,  Salinity,  Salts,  Sulfates. 

Water  analyses  for  424  lakes,  rivers,  and  springs 
throughout  intertropical  Africa  indicate  that  the 
chemical  compositions  of  these  waters  are  con- 
trolled primarily  by  rock  dominance  (weathering 
reactions)  and  the  evaporation-crystallization  proc- 
ess (evaporative  concentration  and  calcite  precipi- 
tation). There  are  minor  deviations  from  the  pri- 
mary pattern  observed  in  Africa  and  elsewhere. 
These  deviations  usually  occur  as  a  result  of  con- 
tamination by  cyclic  salts  or  salts  ultimately  de- 
rived from  ancient  lacustrine  deposits  or  salts  ulti- 
mately of  marine  origin  which  were  transported  by 
ocean-derived  atmospheric  precipitation,  leached 
from  rocks  (connate  waters)  or  dissolved  from 
evaporite  deposits.  (Geiger-PTT) 
W90-09146 


TEMPERATURE  EFFECTS  ON  SILICON  AND 
PHOSPHORUS  LIMITED  GROWTH  AND 
COMPETITIVE  INTERACTIONS  AMONG 
THREE  DIATOMS. 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09193 


MODEL  OF  THE  EXCHANGE  OF  INORGANIC 
CHEMICALS  BETWEEN  WATER  AND  SEDI- 
MENTS. 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09220 


SEASONAL  CHANGES  IN  PORE  WATER 
CONCENTRATIONS  OF  NUTRIENTS  AND 
THEIR  DIFFUSIVE  FLUXES  AT  THE  SEDI- 
MENT-WATER INTERFACE. 

Centre  d'Etudes  d'Oceanographie  et  de  Biologie 
Marine,  Roscoff  (France). 


Y.  Lerat,  P.  Lasserre,  and  P.  le  Corre. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  135,  No.  2,  p  135-160,  March 
1990.  13  fig,  3  tab,  75  ref. 

Descriptors:  'Cycling  nutrients,  'Estuarine  envi- 
ronment, 'Nutrients,  'Pore  water,  'Sediment 
chemistry,  'Sediment-water  interfaces,  Ammoni- 
um, Bay  of  Morlaix,  Degradation,  Nitrates,  Ni- 
trites, Organic  carbon,  Organic  nitrogen,  Oysters, 
Seasonal  variation,  Silicates,  Water  chemistry, 
Water  circulation. 

Seasonal  variations  of  dissolved  NH4(  +  ),  N03(-), 
N02(-)  and  Si(OH)4  within  an  oyster  bed  sediment 
from  the  Bay  of  Morlaix,  Brittany,  France,  were 
studied  from  February  1985  to  January  1986.  They 
were  compared  to  the  annual  pattern  of  sedimenta- 
ry organic  C  and  N.  Nutrient  fluxes  at  the  sedi- 
ment-water interface  were  measured  using  sedi- 
ment cores  and  compared  to  those  estimated  from 
solute  gradients  between  pore  water  and  the  water 
column.  Organic  matter  showed  three  accumula- 
tion periods.  The  highest  one  occurred  during 
summer.  Humic  compounds  analysis  confirmed  a 
marine  origin  while  they  displayed  a  terrigenous 
origin  in  January  and  April.  Vertical  profiles  of 
organic  matter  are  characteristic  of  a  strong  burial 
activity.  Gradients  between  the  first  centimeter  of 
the  sediment  and  the  water  column  ranged  from 
36.6  to  202.4  micromoles/L/cm  for  ammonium 
and  -15.2  to  130.2  micromoles/L/cm  for  nitrate. 
Nitrite  ranged  from  0.8  to  9.2  micromoles/L/cm, 
and  silicate  ranged  from  -3.6  to  152.4  micromoles/ 
L/cm.  Whatever  the  organic  matter  source  was, 
the  degradation  pattern  in  the  sediment  followed 
the  same  processes.  Pore  water  N03(-)  profiles 
were  greatly  influenced  by  endofauna  activity. 
These  oxidation  processes  appeared  slower  than  in 
the  water  column  but  organic  and  nutrient  concen- 
trations encountered  were  generally  much  higher. 
The  annual  pattern  of  the  exchanges  of  the  remin- 
eralized  compounds  Si(OH)4,  NH4(  +  ),  N03(-), 
and  N02(-)  at  the  sediment-water  interface  was 
studied  under  laboratory  conditions  using  a  core 
incubation  method.  These  nutrient  fluxes  ranged 
over  the  year  from  -24.8  to  47.7  micromoles/ 
square  m/hour  for  ammonium,  from  -15.6  to  94.1 
micromoles/square  m/hour  for  nitrate,  from  -10.8 
to  9.3  micromoles/square  m/hour  for  nitrite  and 
from  -18.9  to  94.5  micromoles/square  m/hour  for 
silicate.  The  annual  variations  of  nitrate  and  nitrite 
fluxes  have  been  found  to  be  well  correlated  with 
the  C:N  ratio  of  the  organic  matter  within  the  first 
centimeter  of  the  sediment.  (Mertz-PTT) 
W90-09242 


AMMONIUM,  NITRATE,  PHOSPHATE,  AND 
INORGANIC  CARBON  UPTAKE  IN  AN  OLI- 
GOTROPHIC  LAKE:  SEASONAL  VARIATIONS 
AMONG  LIGHT  RESPONSE  VARIABLES. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-09247 


TRANSPORT  OF  MAJOR  SOLUTES  AND  THE 
RELATIONSHIP  BETWEEN  SOLUTE  CON- 
CENTRATIONS AND  DISCHARGE  IN  THE 
APURE  RIVER,  VENEZUELA. 

Colorado  Univ.  at  Boulder.  Center  for  Limnology. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-09264 


STRONTIUM  ISOTOPE  STUDIES  OF  ATMOS- 
PHERIC INPUTS  TO  FORESTED  WATER- 
SHEDS IN  NEW  MEXICO. 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Biol- 
ogy- 

J.  R.  Gosz,  and  D.  I.  Moore. 

Biogeochemistry  BIOGEP,  Vol.  8,  No.  2,  p  115- 
134,  September  1989.  2  fig,  7  tab,  12  ref. 

Descriptors:  'Atmospheric  chemistry,  'Environ- 
mental tracers,  'Forest  ecosystems,  'Forest  water- 
sheds, 'Isotope  studies,  'New  Mexico,  'Radioche- 
mical analysis,  'Strontium  radioisotopes,  'Tracers, 
Aerosols,  Canopy,  Plant  tissues,  Poplar  trees,  Pre- 
cipitation, Spruce  trees,  Throughfall,  Weathering. 
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Stable  isotopes  of  strontium  provide  a  unique  quan- 
titation of  ecosystem  processes  because  orga- 
nisms do  not  differentiate  between  them.  For  land- 
scapes with  contrasting  geologies,  these  isotopes 
can  identify  atmospheric  source  material  from 
local  weathered  material.  This  study  quantified  the 
input  as  strontium,  distribution  within  the  ecosys- 
tem, canopy  capture  versus  leaf  leachate,  canopy 
loss,  and  Sr  increment  in  biomass  from  an  atmos- 
pheric origin.  Forest  ecosystems  were  studied 
along  an  elevational  gradient  in  New  Mexico. 
Spruce  forests  had  a  much  greater  capacity  for 
capturing  atmospheric  Sr  than  aspen  forests;  how- 
ever, aspen  contained  more  total  atmospheric  Sr  in 
their  tissues  because  of  greater  uptake  rates  and  the 
ability  to  utilize  atmospheric  deposited  Sr  before 
the  initiation  of  the  aspen  forest.  This  technique 
has  excellent  capabilities  for  estimating  the  relative 
importance  of  atmospheric  and  weathering  inputs 
to  certain  ecosystems.  (Author's  abstract) 
W90-09265 


COMPARISON  OF  NITRIFICATION  RATES 
IN  THREE  BRANCHES  OF  THE  LOWER 
RIVER  RHINE. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09266 


SOIL  N  MINERALIZATION  AND  NITRIFICA- 
TION IN  RELATION  TO  NITROGEN  SOLU- 
TION CHEMISTRY  IN  A  SMALL  FORESTED 
WATERSHED. 

York  Univ.,  North  York  (Ontario).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2G. 
W90-09268 


GEOCHEMISTRY,  AGE,  AND  ORIGIN  OF 
GROUNDWATER  IN  A  MAFIC  PLUTON,  EAST 
BULL  LAKE,  ONTARIO,  CANADA. 

Ottawa  Univ.  (Ontario).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09291 


RARE  EARTH  ELEMENTS  IN  RIVERS,  ESTU- 
ARIES, AND  COASTAL  SEAS  AND  THEIR  SIG- 
NIFICANCE TO  THE  COMPOSITION  OF 
OCEAN  WATERS. 

Cambridge  Univ.  (England).  Dept.  of  Earth  Sci- 
ences. 

H.  Elderfield,  R.  Upstill-Goddard,  and  E.  R. 
Sholkovitz. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  54,  No.  4,  p  971-991,  April  1990.  13  fig,  5  tab, 
58  ref.  NERC  grant  GST/02/24  and  NSF  grant 
OCE-85-15695. 

Descriptors:  'Cerium,  'Chemical  properties,  'Es- 
tuaries, 'Geochemistry,  'Lanthanum,  'Oceans, 
'Rare  earth  elements,  'Rivers,  'Water  chemistry, 
Coastal  waters,  Connecticut  Estuary,  Delaware 
River  Estuary,  Gadolinium,  Lutetium,  Mullica  Es- 
tuary, Natural  waters,  Salinity,  Tamar  Estuary, 
Water  analysis,  Water  distribution. 

The  concentrations  of  the  rare  earth  elements  in 
samples  from  15  rivers,  from  6  estuarine  transects 
and  of  5  coastal  seawaters  are  reported  and  have 
been  used  with  literature  data  to  examine  the  conti- 
nuity in  average  rare  earth  element  pattern  be- 
tween average  continental  crust  and  the  dissolved 
input  of  rare  earth  elements  to  the  oceans  via 
estuaries.  Rare  earth  element  patterns,  normalized 
to  average  shale,  are  of  two  main  types:  all  show 
heavy  rare  earth  element  enrichment  between  La 
and  Gd,  but  either  heavy  rare  earth  element  en- 
richment or  depletion  between  Gd  and  Lu.  Some 
patterns  show  negative  cerium  anomalies,  and 
these  can  be  related  to  pH  in  a  small  suite  of 
carbonate  rivers.  There  are  two  main  pools  for  the 
rare  earth  elements  in  rivers:  a  colloidal  pool  of 
rare  earth  element-rich  particles  <0.4  micrometers 
having  a  shale-like  pattern,  and  a  dissolved  pool 
characterized  by  heavy  rare  earth  element  enrich- 
ment Significant  rare  earth  element  removal 
during  the  mixing  of  river  water  and  sea  water  was 
measured  for  the  Connecticut,  Delaware,  Mullica 


estuaries  (USA)  and,  on  two  occasions,  Tamar 
(UK)  estuary.  Removal  varied  from  about  30%  to 
near-quantitative.  In  some  cases,  preferential  re- 
moval of  the  light  rare  earth  element  was  ob- 
served, but  this  may  be  caused  by  coagulation  of 
colloidally  associated  rare  earth  elements,  chang- 
ing the  proportions  of  the  two  rare  earth  element 
pools.  The  rare  earth  element  concentrations  and 
patterns  of  the  coastal  seawaters  are  intermediate 
between  those  for  rivers  and  for  ocean  waters, 
reflecting  the  influence  of  continental  drainage. 
The  dissolved  input  of  rare  earth  elements  to  the 
oceans  is  characterized  by  rare  earth  element  pat- 
terns in  which  the  evolution  of  the  characteristic 
oceanic  rare  earth  element  pattern  has  started  to 
develop.  The  same  fundamental  processes  that 
define  the  oceanic  pattern  appear  to  operate  for 
continental  waters  also,  but  the  rare  earth  element 
patterns  are  not  as  evolved  (for  example,  fraction- 
ated relative  to  continental  crust)  because  of  lower 
pH  and  shorter  water  residence  times.  (Mertz- 
PTT) 
W90-09292 


GEOCHEMISTRY  OF  DISSOLVED  PHOS- 
PHATE IN  THE  SEPIK  RIVER  AND  ESTUARY, 
PAPUA,  NEW  GUINEA. 

Harvard  Univ.,  Cambridge,  MA.  Dept.  of  Earth 

and  Planetary  Sciences. 

L.  E.  Fox. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol.  54,  No.  4,  p  1019-1024,  April  1990.  6  fig,  1 

tab,  20  ref. 

Descriptors:  'Chemical  properties,  'Estuaries, 
'Iron,  'Model  studies,  'New  Guinea,  'Phosphates, 
'Rivers,  'Water  chemistry,  Oceans,  Phosphorus, 
Saline  water,  Sepik  River,  Water  currents. 

The  natural  regulation  of  phosphate  in  the  Sepik 
River  and  Estuary,  Papua,  New  Guinea,  was  in- 
vestigated by  fitting  field  measurements  to  a  chem- 
ical model.  Results  indicate  that  ferric  iron  and 
phosphate  in  the  river  and  salinity  to  12  parts  per 
thousand  in  the  estuary  are  primarily  influenced  by 
equilibration  with  a  discrete  amorophous  solid 
phase.  Dissolved  ferric  iron  is  saturated  with  re- 
spect to  amorphous  ferric  hydroxide  in  the  river 
and  most  of  the  estuary.  Dissolved  phosphorus  is 
equilibrated  with  amorphous  ferric  hydroxide- 
phosphorus  solid  solution  in  river  waters  and  the 
low  salinity  third  of  the  plume.  A  modest  input  of 
phosphate,  believed  driven  by  disequilibrium,  was 
observed  at  mid-estuary.  Input  is  roughly  equiva- 
lent to  removal  and  is  thought  to  be  limited  by  a 
paucity  of  phosphorus  in  the  solid  phase.  Oceanic 
fluxes  of  phosphorus  from  major  Pacific  Islands 
may  not  be  large  despite  disproportionately  large 
sediment  fluxes,  if  other  watersheds  contain  reser- 
voirs of  solid  phosphorus  as  small  as  the  Sepik 
River.  (Author's  abstract) 
W90-09293 


CHEMISTRY  OF  BORATE  IN  SALT  LAKE 
BRINE  VII.  THE  FORM  OF  BORATE  EXIST- 
ING IN  CONCENTRATED  BRINE  AND  ITS 
EXPRESSION  (IN  CHINESE). 

Qinghai  Inst,  of  Salt  Lake,  Xining  (China). 
S.  Gao,  J.  Wang,  S.  Xia,  and  Q.  Shi. 
Oceanologia  et  Limnologia  Sinica  (Hai  Yang  Yu 
Hu  Chao)  HYHCAG,  Vol.  20,  No.  5,  p  429-437, 
September  1989.  2  fig,  3  tab,  13  ref.  English  sum- 
mary. 

Descriptors:  'Borates,  'Boron,  'Brines,  'Salt 
lakes,   'Water  chemistry,   Evaporation,  Titration. 

The  concentrated  brine  containing  abundant  borate 
and  formed  during  spontaneous  evaporation,  and 
the  form  of  borate  existing  in  concentrated  brine 
were  studied  using  hydrochloric  acid-pH  titration. 
A  pH  titration  curve  was  calculated  and  a  qualita- 
tive analysis  of  the  curve  was  made.  It  was  con- 
cluded that  the  borate  existing  in  the  brine  in  a 
comprehensive  statistical  form  of  tetraborate, 
B407(OH)4(-2).  During  spontaneous  evaporation 
of  brine  the  mirabolite  is  generally  dissolved,  and 
the  borate  does  not  precipitate  in  a  solid  phase. 
The  composition  of  each  concentrated  brine  was 
measured  and  the  salt-formation  calculation  made 
using  a  species  paired  equation.  Based  on  the  cal- 


culations, in  was  concluded  that  the  form  of  borate 
present  in  salt  lake  brine  can  be  expressed  as  a 
comprehensive  statistical  form  of  tetraborate,  such 
as  magnesium  tetraborate  Mg0.2B203.  (Author's 
abstract) 
W90-09329 


STUDIES  ON  SEDIMENTARY  PHOSPHATE 
IN  RECENT  SEDIMENTS  OF  THE  ZHUJIANG 
RIVER  ESTUARY. 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-09331 


METALS    SPECIATION,    SEPARATION,    AND 
RECOVERY.  VOLUME  II. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09381 


EFFECT  OF  SPECIATION  ON  THE  RATES  OF 
OXIDATION  OF  METALS. 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 
F.  J.  Millero. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  125- 
141,  11  fig,  18  ref.  Office  of  Naval  Research  Grant 
N00014-87-0116  and  NSF  Grant  OCE86-00284. 

Descriptors:  'Chemical  reactions,  'Chemical  spe- 
ciation, 'Metals,  'Oxidation,  'Path  of  pollutants, 
'Urban  hydrology,  Copper,  Heavy  metals,  Iron, 
Kinetics,  Manganese,  Reduction. 

Trace  metals  can  participate  in  a  wide  range  of 
chemical  and  biological  reactions  in  industrial  and 
natural  waters.  The  speciation  of  metals  in  these 
waters  is  important  because  the  different  forms  of 
many  metals  have  different  chemistries.  For  exam- 
ple, the  biological  toxicity  and  availability  is 
strongly  affected  by  the  redox  state  and  chemical 
form  of  a  given  metal.  Copper,  for  example,  is 
toxic  to  many  marine  organisms  when  it  is  in  the 
free  or  uncomplexed  state.  Iron  and  manganese  are 
needed  by  phytoplankton  for  growth.  The  oxi- 
dized forms  of  these  metals  are  insoluble  and  are 
quickly  scavenged  from  surface  waters.  Although 
thermodynamic  speciation  calculations  can  yield 
the  most  probable  redox  and  complexed  form  of  a 
given  metal,  the  redox  form  is  normally  controlled 
by  the  rates  of  oxidation  and  reduction.  Recent 
kinetic  measurements  have  been  made  on  the  oxi- 
dation of  Cu(I)  and  Fe(II)  with  02  and  H202  in 
natural  waters.  These  studies  have  demonstrated 
that  the  formation  of  ion  pairs  can  either  accelerate 
or  decrease  the  rates  of  oxidation.  The  formation 
of  FeOH(  +  )  and  Fe(OH)2  accelerates  the  rate  of 
oxidation  of  Fe(II);  while  the  formation  of  CuCl, 
CuCI2  and  CuC13(2-)  causes  the  rates  of  oxidation 
of  Cu(I)  to  decrease.  In  this  paper  the  manner  in 
which  the  speciation  of  metals  affects  the  rates  of 
oxidation  of  metals  and  nonmetals  is  demonstrated, 
along  with  how  these  effects  can  be  incorporated 
into  the  rate  equations.  (See  also  W90-09381) 
(Lantz-PTT) 
W90-09387 


SPECIATION  OF  ALUMINUM  IN  GEOTHER- 
MAL  BRINES:  COMPARISON  OF  DIFFERENT 
METHODOLOGIES. 

CISE  S.p.A.,  Technologie  Innovative,  Segrate 
(MI),  Italy. 

M.  Achilli,  G.  Ciceri,  R.  Ferraroli,  G.  Culivicchi, 
and  S.  Pieri. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  237- 
260,  6  fig,  13  tab,  22  ref. 

Descriptors:  'Aluminum,  'Brines,  'Chemical  anal- 
ysis, 'Chemical  reactions,  'Chemical  speciation, 
'Geothermal     water,      'Pollutant      identification, 
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•Urban  hydrology,  *Water  analysis,  Filtration, 
Heavy  metals.  Hydrogen  ion  concentration,  Pyro- 
catechol  violet.  Resins,  Water  temperature. 

A  comparison  of  different  methods  for  aluminum 
speciation  in  geothermal  brines  is  reported  and 
discussed  with  the  view  of  the  optimization  of  an 
accurate  and  easy,  in-field  operable  procedure  to 
separate  monomeric  from  polymeric  forms  of  the 
element.  The  tested  methods  involve  complexation 
with  pyrocatechol  violet  (PCV)(3,3',4'-trihydroxy- 
fuchsone  sulfonic  acid),  retention  on  strong  cation- 
ic  resin  or  inorganic  exchangers  beds,  chelation 
with  supported  8-hydroxyquinoline  (8-HQ),  filtra- 
tion or  ultrafiltration,  solvent  extraction.  Some  of 
the  selected  methods  have  been  studied  as  a  func- 
tion of  several  parameters  (Al  concentration,  flow 
rate,  pH,  temperature,  brine  composition,  concen- 
tration of  competitive  binding  agents).  The  results 
show  the  selectivity  of  PCV  in  complexing  mono- 
meric Al  and  the  usefulness  of  supported  8-HQ  to 
preconcentrate  total  Al  from  geothermal  brines. 
The  polymeric  fraction  can  be  quantitatively  re- 
tained on  a  cationic  resin  if  the  monomeric  forms 
are  previously  chelated  with  PCV.  Neither  filtra- 
tion (0.01  microm)  or  ultrafiltration  (10,000  dalton 
nominal  weight  cut-off)  were  able  to  separate 
monomeric  from  polymeric  forms  of  Al.  Emphasis 
is  given  to  the  preparation  of  Al  standard  solutions 
with  defined  monomer/polymer  ratios.  The  stabili- 
ty of  these  solutions  was  studied  as  a  function  of 
aging,  temperature  and  C02  content.  (See  also 
W90-09381)  (Author's  abstract) 
W90-09391 


SPECIATION  OF  TIN  IN  SEDIMENTS  OF  AR- 
CACHON  BAY  (FRANCE). 

Universite  de  Pau  et  des  Pays  de  l'Adour  (France). 

Lab.  de  Chimie  Analytique. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09392 


METAL  COMPLEXATION  BY  WATER-SOLU- 
BLE ORGANIC  SUBSTANCES  IN  FOREST 
SOILS. 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Ecology  and  Ecotoxicology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09393 


THEORETICAL  AND  EXPERIMENTAL 
DRAWBACKS  IN  HEAVY  METAL  SPECIA- 
TION IN  NATURAL  WATERS. 

Pisa  Univ.  (Italy).  Dipt,  di  Chimica. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09394 


PROTON    AND    METAL    ION    BINDING    ON 
HUMIC  SUBSTANCES. 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Plant  Nutrition. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09395 


EFFECTS  OF  FOREST  CANOPY  ON 
THROUGHFALL  PRECIPITATION  CHEMIS- 
TRY. 

Swiss  Federal  Inst,  of  Forestry  Research,  Birmens- 

dorf. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09431 


LEACHING  OF  STRONG  ACID  ANIONS 
FROM  SNOW  DURING  RAIN-ON-SNOW 
EVENTS:  EVIDENCE  FOR  TWO  COMPONENT 
MIXING. 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09435 
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VARIATIONS  OF  HEAVY  METALS  AND  AR- 
SENIC IN   FISH   AND  OTHER   ORGANISMS 


FROM  THE  CALCASIEU  RIVER  AND  LAKE, 
LOUISIANA. 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08647 


EFFECT  OF  TRIBUTYLTIN  ON  THE  CHEMI- 
LUMINESCENT  RESPONSE  OF  PHAGO- 
CYTES FROM  THREE  SPECIES  OF  ESTUA- 
RINE  FISH. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08649 


STUDY  OF  STEADY  STATE  AND  KINETIC 
REGULATION  OF  CHLORIDE  ION  AND  OS- 
MOTIC PRESSURE  IN  HEMOLYMPH  OF 
OYSTERS,  CRASSOSTREA  VIRGINICA,  EX- 
POSED TO  TRI-N-BUTYLTIN. 
Yale  Univ.,  New  Haven,  CT.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08650 


PARASITISM  IN  MARINE  FISH  AFTER 
CHRONIC  EXPOSURE  TO  PETROLEUM  HY- 
DROCARBONS IN  THE  LABORATORY  AND 
TO  THE  EXXON  VALDEZ  OIL  SPILL. 

Memorial    Univ.    of   Newfoundland,    St.    John's. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08658 


EFFECTS  OF  CUCL2  ON  THE  GERMINATION 
RESPONSE  OF  TWO  POPULATIONS  OF  THE 
SALTMARSH  CORDGRASS,  SPARTINA  AL- 
TERNIFLORA. 

Felician  Coll.,  Lodi,  NJ. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08659 


ACUTE  TOXICITY  OF  CADMIUM,  COPPER, 

ZINC,      AMMONIA,      3,3'-DICHLOROBENZI- 

DINE,  2.6-DICHLORO-4-NITROANILINE, 

METHYLENE  CHLORIDE,  AND  2,4,6-TRICH- 

LOROPHENOL       TO       JUVENILE       GRASS 

SHRIMP  AND  KILLIFISH. 

Johns  Hopkins  Univ.,  Silver  Spring,  MD.  Applied 

Physics  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08660 


LEAD  AND  CADMIUM  CONCENTRATIONS 
IN  MARINE  ORGANISMS  FROM  THE  TAR- 
RAGONA COASTAL  WATERS,  SPAIN. 

Barcelona  Univ.,  Tarragona  (Spain).  Lab.  of  Toxi- 
cology and  Biochemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08661 


CONCENTRATIONS  OF  SELECTED  CHLOR- 
INATED PESTICIDES  IN  SHRIMP  COLLECT- 
ED FROM  THE  CALCASIEU  RIVER/LAKE 
COMPLEX,  LOUISIANA. 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Biological  and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08663 


MESOSCALE  AND  SEASONAL  VARIABILITY 
OF  HETEROTROPHIC  NANOFLAGELLATE 
ABUNDANCE  IN  AN  ESTUARINE  OUTFLOW 
PLUME. 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

G.  B.  McManus,  and  J.  A.  Fuhrman. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

61,  No.  3,  p  207-213,  1990.  6  fig,  2  tab,  39  ref.  NSF 

grant  OCE  8545037. 

Descriptors:  "Bacteria,  'Chesapeake  Bay,  'Estu- 
aries, 'Flagellates,  'Zooplankton,  Abundance, 
Mixing  conditions,  Nanofiagellates,  Salinity,  Sea- 
sonal variation. 


The  abundance  of  heterotrophic  nanofiagellates 
was  measured  in  the  estuarine  outflow  plume  of 
the  Chesapeake  Bay  during  cruises  in  February, 
April,  June,  and  August.  Changes  in  abundance 
were  measured  during  both  surface  mapping  and 
drifter  (time  series)  operations.  Flagellate  abun- 
dance varied  as  much  within  each  cruise  as  across 
all  cruises,  and  there  was  little  evidence  of  a  sea- 
sonal pattern.  Abundance  ranged  from  10,000  to 
100,000  cells/ml  on  all  4  cruises.  Choanoflagellates 
were  an  important  component  of  the  flagellate 
community  in  winter  (22%  of  total  numbers),  but 
were  less  important  in  other  seasons  (less  than 
10%).  Modal  flagellate  size  was  greatest  in  Febru- 
ary (4.5  microm  equivalent  spherical  diameter)  and 
least  in  August  (2.5  micom).  In  general,  flagellate 
abundance  was  several-fold  higher  within  the 
plume,  was  negatively  correlated  with  salinity,  and 
declined  over  time  as  the  plume  mixed  with  sur- 
rounding coastal  water.  April  was  an  exception, 
when  downwelling-favorable  winds  and  high 
freshwater  discharge  produced  strong  mixing  con- 
ditions: in  contrast  to  February,  June,  and  August, 
there  was  no  strong  gradient  in  flagellate  abun- 
dance between  plume  and  coastal  water.  In  June 
and  August,  size-fractionated  microcosm  experi- 
ments indicated  that  flagellate  growth  rates  of  1/d 
were  balanced  by  microzooplankton  grazing. 
Thus,  net  population  changes  were  driven  by  phys- 
ical processes.  Variations  in  the  bacteria  to  flagel- 
late biomass  ratio,  and  analysis  of  relationships 
among  bacterial,  flagellate,  and  phytoplankton 
abundance,  suggest  that  both  substrate  supply  and 
grazing  can  be  important  controls  on  bacteria  in 
the  plume.  (Author's  abstract) 
W90-08715 


PELAGIC  NUTRIENT  AND  ENERGY  TRANS- 
FER DURING  SPRING  IN  THE  OPEN  AND 
COASTAL  SKAGERRAK. 

Kristenebergs  Marinbiologiska  Station,  Fiskebacks- 

kil  (Sweden). 

R.  Rosenberg,  E.  Dahl,  L.  Edler,  L.  Fyrberg,  and 

E.  Graneli. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

61,  No.  3,  p  215-231,   1990.  9  fig,  8  tab,  65  ref. 

Descriptors:  'Cycling  nutrients,  'Diurnal  varia- 
tion, 'North  Sea,  'Plankton,  Abundance,  Bacteria, 
Chlorophyll  a,  Flagellates,  Growth,  Nitrogen, 
Phosphorus,  Primary  production,  Salinity,  Sedi- 
mentation, Skagerrak,  Stratification. 

In  May  1987,  multidisciplinary  investigations  fo- 
cusing on  diel  variations  were  performed  at  4 
horizontally  stratified  (pycnocline  at  5  to  12  m) 
stations  in  the  open  Skagerrak  (North  Sea).  Nutri- 
ents were  lower  above  the  pycnocline  than  below. 
Phytoplankton  was  numerically  dominated  by  flag- 
ellates and  monads  indicating  a  regenerating  plank- 
ton community,  which  was  confirmed  by  the  find- 
ing that  about  80%  of  the  nitrogen  uptake  in 
surface  waters  was  as  NH4(  + )  and  urea,  and  about 
20%  was  N03(-).  Percentage  of  'new'  primary 
production  (based  on  N03(-)  uptake)  was  similar 
to  the  percentage  sedimentation  rate  (in  C)  of 
primary  production  (20%).  Growth  of  bacteria  and 
grazing  on  bacteria  were  systematically  dependent 
on  time  of  day  above,  in  and  below  the  pycnocline. 
Abundance  of  bacteria  and  nanofiagellates  was  not 
regularly  dependent  on  time  of  day,  but  systemati- 
cally elevated  in  the  pycnocline,  as  was  chloro- 
phyll a.  Zooplankton  grazing  in  the  surface  water 
was  highest  at  night  and  early  morning.  Benthic 
investigations  indicated  heterogeneity  in  the  area. 
For  comparison,  samples  of  hydrography,  nutri- 
ents, phytoplankton  abundance  and  growth,  and 
sedimentation  were  investigated  at  the  same  time  at 
a  coastal  station  with  horizontal  stratification  and 
slightly  lower  salinity.  Here  'new'  primary  produc- 
tion was  estimated  to  be  about  50%  of  total  pro- 
duction, based  on  percentage  sedimentation.  Nitro- 
gen seemed  to  be  in  deficit  for  primary  production 
relative  to  phosphorus  in  surface  waters  both  in  the 
open  and  coastal  Skagerrak,  but  exceptions  could 
occur.  That  nutrients  were  in  surplus  just  below 
the  shallow  pycnocline  shows,  that  those  primary 
producers  and  bacteria  which  could  utilize  this 
reservoir  had  access  to  unlimited  nutrient  re- 
sources at  that  time.  It  was  estimated  that  bacteria 
and  flagellates  made  up    >50%  of  total   pelagic 
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respiration  and  consumed  slightly  more  than  the 
net  primary  production.  (Author's  abstract) 
W90-08716 


QUANTITATIVE  EXAMINATION  OF  MACRO- 
BENTHIC  COMMUNITY  CHANGES  ALONG 
AN  ORGANIC  ENRICHMENT  GRADIENT. 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

D.  P.  Weston. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 
61,  No.  3,  p  233-244,  1990.  9  fig,  2  tab,  40  ref.  EPA 
Cooperative  Agreement  CX-8 13705-01. 

Descriptors:  *Aquaculture,  'Benthic  fauna,  'Or- 
ganic pollutants,  *Puget  Sound,  "Trophic  level, 
'Water  pollution  effects,  Benthos,  Community 
structure,  Macroinvertebrates,  Population  dynam- 
ics, Size,  Water  pollution  sources. 

Organic  enrichment,  both  natural  and  anthropo- 
genic, is  one  of  the  most  common  forms  of  disturb- 
ance in  the  benthos.  The  effects  of  organic  enrich- 
ment on  the  benthos  in  the  vicinity  of  a  large 
mariculture  facility  located  in  Puget  Sound,  WA 
were  examined  as  a  general  model  for  enrichment, 
without  the  confounding  effects  of  toxicants  often 
associated  with  anthropogenic  inputs.  Stations 
nearest  the  facility  were  subject  to  continuous 
input  of  fish  feed  and  fecal  matter,  and  gross 
structural  changes  in  the  macrofaunal  community 
(e.g.  reduced  species  richness,  dominance  of  op- 
portunistic species)  were  similar  to  those  common- 
ly reported  for  other  enriched  sites.  More  complex 
community  and  population  responses  were  indicat- 
ed by  changes  in  body  size,  vertical  distribution  of 
infauna  and  patterns  of  trophic  dominance.  En- 
riched areas  are  generally  assumed  to  be  character- 
ized by  macrofauna  with  small  body  size,  and 
mean  individual  size  did,  in  fact,  decrease  with 
proximity  to  the  farm.  At  stations  farthest  from  the 
farm,  however,  size  distributions  were  skewed  by  a 
few  large  individuals,  indicating  that  trends  in 
mean  individual  size  are  susceptible  to  the  meth- 
odological limitations  inherent  in  adequately  sam- 
pling rare  individuals.  While  interspecific  measures 
of  animal  size  decreased  with  increasing  enrich- 
ment, intraspecific  measures  indicated  a  tendency 
for  larger  individuals  to  occur  at  the  most  enriched 
sites.  Enriched  areas  may  represent  increased  food 
resources,  and  thus  increased  potential  for  growth 
and  attainment  of  larger  body  sizes  in  those  species 
capable  of  exploiting  such  habitats.  Increasing  or- 
ganic enrichments  resulted  in  the  loss  of  large, 
deep-dwelling  species  and  dramatically  altered  the 
vertical  biomass  profiles,  but  because  these  individ- 
uals were  numerically  few,  had  little  effect  on  the 
vertical  abundance  profiles.  Changes  in  trophic 
dominance  did  occur  along  the  enrichment  gradi- 
ent, but  the  general  lack  of  autecological  informa- 
tion limits  current  efforts  to  define  trophic  groups 
and  assign  species  to  them.  The  utility  of  trophic 
grouping  approaches  in  identification  of  enrich- 
ment-induced disturbances  is  thus  limited.  (Au- 
thor's abstract) 
W90-08717 


PHYSICAL  CHARACTERISTICS  OF  SALT 
MARSH  SEDIMENTS:  ECOLOGICAL  IMPLI- 
CATIONS. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Marine 

Science. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-08718 


POLYCHAETE  POPULATION  DYNAMICS 
AND  PRODUCTION  IN  THE  NEW  YORK 
BIGHT  ASSOCIATED  WITH  VARIABLE 
LEVELS   OF  SEDIMENT  CONTAMINATION. 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

Sandy  Hook  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08720 


MERCURY  CONTENT  OF  COPEPODS  (CRUS- 
TACEA) COLLECTED  FROM  THE  ANTARC- 
TIC SEA. 

Kumamoto  Univ.  (Japan).  Aitsu  Marine  Biological 
Station. 


For  primary  bibliographic  entry  see  Field  5B. 
W90-08721 


PHYSICAL  BEHAVIOUR  OF  A  LARGE,  NEGA- 
TIVE OR  INVERSE  ESTUARY. 

University  Coll.,   Campbell   (Australia).   Dept.   of 

Geography  and  Oceanography. 

R.  A.  Nunes  Vaz,  G.  F.  Lennon,  and  D.  G. 

Bowers. 

Continental   Shelf  Research   CSHRDZ,   Vol.    10, 

No.   3,   p   277-304,   March    1990.    19   fig,   38   ref. 

Descriptors:  'Estuaries,  'Negative  estuaries, 
'Saline-freshwater  interfaces,  'Water  circulation, 
Australia,  Salinity,  Seasonal  variation,  Spencer 
Gulf,  Turbulence,  Water  temperature. 

The  observational  behavior  of  a  large,  negative  or 
inverse  estuary  is  explained  by  theoretical,  and 
laboratory  models  of  gravitationally  driven  circu- 
lation. The  characteristics  of  Spencer  Gulf,  South 
Australia,  in  which  evaporation  exceed  precipita- 
tion all  year  round,  and  the  spring-neap  tidal  cycle 
is  greatly  exaggerated,  make  it  particularly  instruc- 
tive with  regard  to  the  role  of  turbulence  in  con- 
trolling the  strength  of  baroclinic  circulation,  and 
hence  the  exchange  between  Gulf  and  shelf  waters. 
Seasonal  influences,  involving  the  reversal  of  the 
temperature  gradient  across  the  mouth,  are  shown 
to  have  a  profound  impact  on  this  Gulf-shelf  ex- 
change. The  development  of  strong  temperature 
and  salinity  fronts  which  are  compensatory  with 
respect  to  density,  removes  almost  all  baroclinic 
forcing  in  the  region  and  effectively  blocks  com- 
munication across  the  Gulf  entrance  during 
summer.  It  is  apparent  that  the  equilibrium  of  such 
systems  relies  on  the  sensitive  interplay  of  influ- 
ences primarily  related  to  the  nature  of  the  change 
from  estuary  to  shelf  regime  across  the  entrance, 
and  the  variability  of  turbulence  in  the  region. 
(Author's  abstract) 
W90-08728 


TRANSLOCATION  OF  AN  ESTUARINE 
WHELK  AND  ITS  TREMATODE  PARASITES 
IN  AUSTRALIA. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-08729 


THERMALLY         DRIVEN         CIRCULATION 
WITHIN  AN  EXPERIMENTAL  ENCLOSURE. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Goeteborg.  Oceanografiska  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-08734 


INTERPOPULATIONAL  DIFFERENCES  IN 
SALT  TOLERANCES  OF  TWO  CLADOPHORA 
SPECIES. 

Liverpool  Univ.  (England).  Dept.  of  Environmen- 
tal and  Evolutionary  Biology. 
D.  N.  Thomas,  J.  C.  Collins,  and  G.  Russell. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol.  30,  No.  2,  p  201-206,  February  1990.  1  fig,  2 
tab,  20  ref. 

Descriptors:  'Chlorophyta,  'Cladophora,  'Salt 
tolerance,  Photosynthesis,  Potassium,  Salinity, 
Sodium. 

The  effects  of  changes  in  external  salinity  upon 
Baltic  and  U.K.  populations  of  Cladophora  rupes- 
tris  (L.)  Kutz  and  C.  glomerata  (L.)  Kutz  have 
been  studied.  Rates  of  net  photosynthesis  after 
salinity  treatment  (0-102  ppt)  were  used  as  a  meas- 
ure of  salinity  tolerance.  There  were  very  pro- 
nounced differences  in  the  salt  tolerance  of  the  two 
C.  glomerata  populations,  whereas  Baltic  and  U.K. 
C.  rupestris  differed  significantly  only  in  responses 
to  extreme  hyposaline  treatment.  The  effect  of 
salinity  on  the  thallus  content  of  potassium  ions 
and  sodium  ions  was  measured.  There  were  signifi- 
cant differences  in  the  ratios  of  these  ions  in  popu- 
lations both  species.  The  populations  also  differed 
significantly  in  the  dimensions  of  their  cells  and 
cellular  volume.  (Author's  abstract) 
W90-08737 


DETERMINATION     OF     PALLADIUM     AND 
PLATINUM  IN  SEAWEED. 

Korea   Ocean   Research   and   Development   Inst., 
Seoul  (Republic  of  Korea).  Polar  Research  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08738 


PLANKTON  COMMUNITY  RESPIRATION 
ALONG  A  NUTRIENT  GRADIENT  IN  A  SHAL- 
LOW DANISH  ESTUARY. 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

L.  M.  Jensen,  K.  Sand-Jensen,  S.  Marcher,  and  M. 

Hansen. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

61,  No.  1/2,  p  75-85,  March  1990.  5  fig,  7  tab,  41 

ref. 

Descriptors:  'Bacterial  physiology,  'Bacterio- 
plankton,  'Biomass,  'Estuarine  environment, 
'Phytoplankton,  'Plankton,  'Respiration,  Den- 
mark, Eutrophication,  Oxygen,  Population  dynam- 
ics, Regression  analysis. 

Plankton  community  respiration  was  examined  in  a 
shallow,  very  eutrophic  Danish  estuary  during 
April  to  September.  Maximum  rates  (3.98  g 
oxygen/  cu  m/day)  were  measured  during  the 
phytoplankton  spring  bloom  in  the  most  eutrophi- 
cated  inner  parts.  Community  respiration  was  sig- 
nificantly related  to  biomass  and  gross  productivity 
of  phytoplankton  and  net  production  of  bacterio- 
plankton.  The  relationship  was  weak  to  tempera- 
ture and  bacterial  biomass.  Regression  analysis  sug- 
gested that  phytoplankton  and  bacteria,  on  aver- 
age, accounted  for  64  to  83%  of  the  community 
respiration  at  the  2  most  eutrophic  localities.  The 
regressions  also  provided  estimates  of  the  mean 
phytoplankton  respiration  (0.76  mg  oxygen/mg 
chlorophyll  a/hour,  6.0%  of  gross  productivity), 
mean  bacterial  respiration  (1.4  times  net  produc- 
tion) and  mean  bacterial  growth  yield  (42%).  Pe- 
lagic respiration  exceeded  benthic  respiration  and 
became  proportionally  larger  with  increasing  eu- 
trophication and  phytoplankton  productivity  in  the 
inner  parts  of  the  estuary.  These  results  stress  the 
importance  of  phytoplankton  blooms  for  pelagic 
respiration,  overall  oxygen  balance  and  oxygen 
depletion  phenomena.  (Author's  abstract) 
W90-08740 


BENTHIC  NH4(  +  )  AND  NO3(0  FLUX  FOL- 
LOWING SEDIMENTATION  OF  A  SPRING 
PHYTOPLANKTON  BLOOM  IN  AARHUS 
BIGHT,  DENMARK. 

Aarhus  Univ.   (Denmark).   Inst,  of  Ecology  and 

Genetics. 

M.  H.  Jensen,  E.  Lomstein,  and  J.  Sorenson. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

61,  No.  1/2,  p  87-96,  March  1990.  3  fig,  1  tab,  47 

ref. 

Descriptors:  'Algal  growth,  'Ammonium,  'Estua- 
rine environment,  'Nitrates,  'Nitrification,  'Phy- 
toplankton, 'Sedimentation,  Aarhus  Bight,  Den- 
mark, Oxygen  penetration  depth,  Seasonal  varia- 
tion, Sediment-water  interfaces. 

A  seasonal  study  of  ammonium  ion  and  nitrate  ion 
fluxes  and  concentrations  at  the  sediment-water 
interface  was  carried  out  at  a  15  m  deep  station  in 
Aarhus  Bight,  Denmark.  In  winter,  ammonium  and 
nitrate  ions  were  released  from  the  sediment  at 
comparable  rates  (0.20  to  0.40  mmol  N/sq  m/d).  A 
phytoplankton  bloom  developed  rapidly  in  early 
spring.  Immediately  after  mass  sedimentation  of 
diatoms,  the  sediment  transiently  released  ammoni- 
um ions  at  a  high  rate  (up  to  1.5  mmol  N/sq  m/d) 
and  a  dramatic  change  to  a  nitrate  uptake  was 
observed  (flux  circa  -0.80  mmol  N/sq  m/d).  Subse- 
quently both  the  ammonium  ion  release  and  the 
nitrate  ion  uptake  decreased  (summer  fluxes  of 
approximately  0.35  and  -0.15  mmol  N/sq  m/d, 
respectively).  From  late  summer,  nitrate  was  again 
released  from  the  sediment  (about  0.30  mmol  N/sq 
m/d)  and  a  second,  weaker  maximum  of  ammoni- 
um ion  release  (about  0.70  mmol  N/sq  m/d)  was 
observed  in  the  fall.  Seasonal  variation  of  ammoni- 
um and  nitrate  ion  concentration  at  the  sediment 
surface  (upper  2  mm)  and  in   the  bottom  water 
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agreed  well  with  observed  flux  patterns.  The  high 
ammonium  ion  release  and  nitrate  ion  uptake  im- 
mediately after  spring  bloom  sedimentation  indi- 
cated rapid  increases  of  mineralization  and  denitri- 
fication.  Sediment  nitrification  seemed  to  be  inhib- 
ited, however,  probably  because  the  oxygen  pene- 
tration depth  was  reduced  after  sedimentation. 
Uptake  of  bottom  water  nitrate  ions  rather  than 
nitrification  therefore  seemed  to  support  the  deni- 
trification  maximum.  Even  when  calculated  for  a 
whole  year,  about  50%  of  the  nitrate  ions  con- 
sumed during  denitrification  was  supplied  from  the 
bottom  water.  Annual  nitrogen  budgets  also  indi- 
cated that  denitrification  accounted  for  25%  of  the 
total  inorganic  nitrogen  release  from  the  sediment. 
(See  also  W90-08742)  (Author's  abstract) 
W90-08741 


INTRACELLULAR  NH4(  +  )  AND  NO3(0  ION 
POOLS  ASSOCIATED  WITH  DEPOSITED 
PHYTOPLANKTON  IN  A  MARINE  SEDI- 
MENT (AARHUS  BIGHT,  DENMARK). 

Aarhus  Univ.   (Denmark).   Inst,   of  Ecology  and 

Genetics. 

E.  Lomstein,  M.  H.  Jensen,  and  J.  Sorenson. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

61,  No.  1/2,  p  97-105,  March  1990.  6  fig,  39  ref. 

Descriptors:  'Algal  physiology,  'Ammonium, 
'Estuarine  environment,  'Interstitial  water,  'Ni- 
trates, 'Nitrogen  cycle,  'Sediment  chemistry, 
Aarhus  Bight,  Denmark,  Freezing,  Seasonal  varia- 
tion. 

Concentration  profiles  of  ammonium  and  nitrate 
ions  in  pore  water  and  particulate  matter  were 
determined  at  high  spatial  resolution  (mm  scale)  in 
surface  sediment  from  a  coastal  bay  area  (Aarhus 
Bight,  Denmark)  at  15  m  depth  during  an  annual 
cycle.  Pore  water  pools  of  ammonium  and  nitrate 
ions  were  always  considerably  lower  than  particu- 
late pools  in  the  surface  sediment.  Particulate  am- 
monium and  nitrate  ions  were  apparently  intracel- 
lular pools  in  deposited  microalgae  and  were  ex- 
tracted after  freezing  sediment  samples  in  liquid 
nitrogen  (-196  C).  Pore  water  ammonium  ions  and 
most  of  the  adsorbed  (potassium  chloride  extracta- 
ble)  ammonium  ions  were  also  extracted  by  the 
freezing  technique,  and  an  estimate  of  the  intracel- 
lular ammonium  and  nitrate  ions  were  always  ob- 
served in  the  upper  2  mm  of  sediment,  declining 
sharply  with  depth.  A  distinct  seasonal  maximum 
for  both  pools,  approximately  200  nmol/cu  cm  at 
0-2  mm  depth,  appeared  after  sedimentation  of  a 
phytoplankton  bloom  in  early  spring,  and  should 
be  compared  to  a  minimum  of  only  25  nmol/cu  cm 
or  less  in  fall  and  winter.  The  freeze-extraction 
technique  is  proposed  for  a  reliable  estimate  of 
intracellular  ammonium  and  nitrate  ion  pools  in 
surface  sediments  rich  in  microalgae,  and  may  thus 
be  used  as  an  indicator  of  sedimentation  of  phyto- 
plankton blooms.  The  significance  of  intracellular 
pools  for  sediment  nitrogen  cycling  is  not  well 
understood.  (See  also  W90-08741)  (Author's  ab- 
stract) 
W90-08742 


SMALL-SCALE  ORGANISM  DISTRIBUTIONS 
AND  PATTERNS  OF  SPECIES  DIVERSITY: 
EVIDENCE  FOR  POSITIVE  INTERACTIONS 
IN  AN  ESTUARINE  BENTHIC  COMMUNITY. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

L.  C.  Schaffner. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

61,  No.  1/2,  p  107-1 17,  March  1990.  3  fig,  5  tab,  41 

ref. 

Descriptors:  'Benthic  environment,  'Benthic 
fauna,  'Ecosystems,  'Estuarine  environment, 
'Species  diversity,  Abundance,  Box  cores,  Corre- 
lation analysis. 

Previously,  roles  of  physical  factors  and  negative 
interactions  in  estuarine  community  organization 
have  been  emphasized.  Recent  studies  suggest, 
however,  that  promotive  processes  can  be  impor- 
tant in  structuring  some  soft-substrate  communi- 
ties. For  this  study,  patterns  of  faunal  abundance, 
small-scale  (centimeters  to  decimeters)  distribution, 
and  species  association,  are  evaluated  to  assess  the 
relative  importance  of  positive  species  interactions 


or  promotive  processes  in  the  regulation  of  an 
estuarine  macrobenthic  community.  Based  on 
living  positions  and  habits,  the  dominant  fauna 
collected  in  70  box  cores  (0.06  sq  m)  during  a  13 
month  period  was  classified  into  five  major  func- 
tional groups:  (1)  large  tube  and  burrow  builders, 
(2)  small  tube  builders,  (3)  shallow  burrowers,  (4) 
deep  burrowers,  (5)  epifaunal  and  tube  or  burrow 
coinhabitants.  Positive  correlations  were  more 
common  (up  to  52%  of  pairwise  comparisons  of 
abundance  among  groups  of  species)  than  negative 
correlations  (up  to  6%).  Highest  percentages  of 
positive  correlations  were  observed  among  Group 
4  species  (53%)  and  between  Groups  1  and  4 
(38%).  Highest  percentages  of  negative  correla- 
tions occurred  between  Groups  2  and  1  (6%).  The 
large  tube-building  polychaete  Chaetopterus  vario- 
pedatus  directly  influenced  organism  abundance 
and  species  composition  of  near-surface  fauna  (less 
than  or  equal  to  5  cm).  Number  of  species,  diversi- 
ty and  faunal  abundance  were  greater  in  samples 
that  contained  C.  variopedatus  than  in  samples  that 
did  not;  most  organisms  exhibiting  enhanced  abun- 
dance were  living  on  the  tube  above  the  sediment- 
water  interface.  The  head-down  feeding  poly- 
chaete Macreoclymene  zonalis  had  no  significant 
effect  on  species  diversity  or  organism  abundance 
in  near-surface  sediments.  These  patterns  of  species 
abundance  and  association  suggest  that  biogenic 
alteration  of  the  sedimentary  environment,  espe- 
cially through  sediment  amelioration  and  the  pro- 
vision of  substrate,  modifies  habitat  availability  and 
thereby  provides  a  positive  mechanism  by  which 
organism  abundance  and  community  structure  are 
influenced.  (Author's  abstract) 
W90-08743 


PRIMARY  AND  BACTERIAL  PRODUCTIVITY 
OF  TROPICAL  SEAGRASS  COMMUNITIES  IN 
THE  GULF  OF  CARPENTARIA,  AUSTRALIA. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Cleveland  (Australia).  Marine  Labs. 

D.  J.  W.  Moriarty,  D.  J.  Roberts,  and  P.  C. 

Pollard. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

61,  No.  1/2,  p  145-157,  March  1990.  7  fig,  9  tab,  38 

ref. 

Descriptors:  'Bacterial  physiology,  'Biomass, 
'Dissolved  oxygen,  'Ecosystems,  'Estuarine  envi- 
ronment, 'Plant  growth,  'Plant  physiology,  'Pri- 
mary productivity,  'Sea  grasses,  'Seasonal  varia- 
tion, Australia,  Carbon  cycle,  DNA,  Gas  produc- 
tion, Gulf  of  Carpenteria. 

Plant  and  bacterial  productivities  were  compared 
at  different  seasons  in  three  communities  of  sea- 
grass  in  the  Gulf  of  Carpentaria,  Australia,  in  1985. 
Seagrass  biomass  and  shoot  density  were  very  vari- 
able, with  no  seasonal  trend.  The  gross  primary 
productivity  of  the  seagrasses  in  each  of  the  com- 
munities (Syringodium  isoetifolium  with  Cymodo- 
cea  serrulata  in  a  bay,  Halodule  uninervis  at  a  river 
mouth,  and  Thalassia  hemprichii  with  Cymodocea 
rotundata  on  a  reef  flat)  were  determined  seasonal- 
ly from  rates  of  lacunal  gas  production.  Productiv- 
ity varied  seasonally,  being  lowest  in  winter  (July). 
Values  ranged  from  0.6  to  1.0  g  carbon/square 
meter/day  for  C.  serrulata,  0.3  to  8.1  for  S.  isoeti- 
folium, 0.9  to  3.5  for  H.  uninervis,  0.2  to  0.4  for  T. 
hemprichii  and  0.1  to  1.0  for  C.  rotundata.  Gross 
community  primary  productivity,  measured  from 
diurnal  changes  in  oxygen  concentration  in  the 
water  column,  ranged  from  3.3  in  winter  to  9.3  g 
carbon/square  meter/day  in  summer  at  the  bay 
site,  2.7  to  4  at  the  river  mouth  and  3.3  to  8.4  on 
the  reef  flat.  Bacterial  productivity  was  determined 
using  the  rate  of  tritiated  thymidine  incorporation 
into  DNA.  Most  (90  to  95%)  bacterial  biomass  was 
produced  in  the  sediment.  Between  winter  and 
summer,  total  bacterial  productivity  (including 
water  column)  ranged  from  1.0  to  4.8  g  carbon/ 
square  meter/day  in  the  bay,  0.6  to  2.5  at  the  river 
mouth  and  0.6  to  3.7  on  the  reef  flat.  Bacterial 
productivity  averaged  43%  (range  10  to  90%)  of 
gross  primary  productivity,  and  thus  would  ac- 
count for  about  half  of  the  primary  production  if 
their  growth  efficiency  were  50%.  Animals  ap- 
peared to  have  an  impact  on  bacteria  at  the  sedi- 
ment surface  in  summer,  when  specific  growth 
rates  and  productivity  were  high,  but  numbers 
were  low.  (Author's  abstract) 
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INTERACTION  BETWEEN  AMMONIUM  AND 
NITRATE  UPTAKE  IN  PHYTOPLANKTON. 

Louisiana  Universities  Marine  Consortium,  Chau- 

vin. 

Q.  Dortch. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

61,  No.  1/2,  p  183-201,  March  1990.  5  tab,  134  ref. 

Descriptors:  'Limnology,  'Estuarine  environment, 
'Ammonium,  'Nitrates,  'Phytoplankton,  'Nitro- 
gen cycling,  'Nutrient  utilization.  Limiting  nutri- 
ents. 

A  basic  tenet  of  nitrogen  utilization  in  phytoplank- 
ton is  that  ammonium  inhibits  nitrate  uptake.  Con- 
sequently, it  is  generally  believed  that  little  or  no 
nitrate  uptake  occurs  at  ammonium  concentrations 
above  approximately  1  micromole.  A  thorough 
review  of  field  studies  shows  the  reduction  of 
nitrate  uptake  rate  in  the  presence  of  ammonium  is 
rarely  so  severe,  and  that  it  is  a  highly  variable 
phenomenon.  To  simplify  quantification  of  the 
interaction  between  nitrate  and  ammonium  uptake, 
it  is  proposed  that  it  be  divided  into  an  indirect 
interaction,  preference,  and  a  direct  effect,  inhibi- 
tion. In  order  to  determine  preference  and  inhibi- 
tion it  is  necessary  to  measure  uptake  of  each 
inorganic  nitrogen  source  alone  and  in  the  pres- 
ence of  increasing  concentrations  of  the  other  ni- 
trogen source.  Preference  for  ammonium  uptake  is 
manifested  primarily  in  a  higher  V(max)  and  K(s) 
for  ammonium  uptake  than  for  nitrate  uptake  and 
is  accentuated  by  low  light  and  low  nitrogen  avail- 
ability. However,  although  ammonium  is  the  pre- 
ferred nitrogen  source  for  uptake  by  ammonium  is 
much  more  variable,  but  when  separated  from 
preference  is  less  extreme.  It  is  also  enhanced  by 
low  light,  but  unlike  preference,  it  is  greater  when 
phytoplankton  are  nitrogen  sufficient.  Species  dif- 
ferences are  apparent  for  both  preference  and  inhi- 
bition, but  there  are  only  enough  data  for  prefer- 
ence to  determine  how  it  varies  among  algal 
groups.  Finally,  there  are  reports  of  low  concen- 
trations of  ammonium  stimulating  nitrate  uptake 
and  of  nitrate  inhibiting  ammonium  uptake.  Such 
unexpected  interactions  along  with  variations  in 
preference  and  inhibition  with  species  composition 
and  environmental  conditions  may  account  for  var- 
iability observed  in  field  studies  and  will  not  be 
explained  or  predictable  until  more  is  known  about 
is  known  about  the  underlying  biochemical  mecha- 
nisms. Even  though  it  is  not  possible  at  present  to 
model  nitrate  uptake  accurately  because  of  uncer- 
tainty about  the  interaction  between  ammonium 
and  nitrate  uptake,  it  is  quite  evident  that  the 
simplistic  view  that  nitrate  uptake  is  reduced  to 
zero  if  ammonium  exceeds  1  micromole  would 
often  result  in  large  underestimates  of  nitrate 
uptake  and  new  production.  (Author's  abstract) 
W90-08745 


MODELING  IN  SITU  PHYTOPLANKTON  AB- 
SORPTION FROM  TOTAL  ABSORPTION 
SPECTRA  IN  PRODUCTIVE  INLAND 
MARINE  WATERS. 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

C.  S.  Roesler,  M.  J.  Perry,  and  K.  L.  Carder. 
Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.  8,  p  1510-1523,  December  1989.  13  fig,  2  tab, 
46  ref.  NASA  Grants  NAGW-465,  NAGW-485, 
and  NAGW-889  and  ONR  Grants  N00014-88-J- 
1017  and  N00014-87-K-0160. 

Descriptors:  'Light  penetration,  'Marine  environ- 
ment, 'Optical  properties,  'Phytoplankton,  Organ- 
ic compounds.  Primary  productivity,  San  Juan  Is- 
lands, Spectrometry,  Washington. 

Dissolved  and  suspended  materials  in  the  ocean 
modify  the  in-water  light  field  by  absorbing  and 
scattering  photons.  Direct  measurement  of  inher- 
ent optical  properties  of  individual  optical  constitu- 
ents is  difficult  because  the  constituents  themselves 
cannot  all  be  separated.  A  model  was  developed  to 
resolve  in  situ  phytoplankton  absorption  from  a 
measured  in  situ  total  absorption  spectrum  that 
includes  water,  dissolved  organics,  particulate  de- 
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Iritus,  and  phytoplankton.  The  model  was  tested 
on  a  set  of  absorption  spectra  obtained  from  the 
productive  waters  around  the  San  Juan  Islands, 
Washington.  Results  indicate  that  the  model  can 
predict  the  spectral  shape  of  phytoplankton  ab- 
sorption (r  squared  =  0.9)  and  total  photon  absorp- 
tion by  phytoplankton  with  <27%  error.  Total 
photon  absorption  can  be  used  to  estimate  phyto- 
plankton absorption  of  light  energy  for  improved 
predictions  of  primary  production,  given  subma- 
rine light  field  measurements  or  model  calcula- 
tions. Although  developed  for  high-chlorophyll 
waters,  the  model  parameters  are  modified  easily 
for  various  optical  domains.  (Author's  abstract) 
W90-08967 


SURFACE  WATER-QUALITY  STUDIES  IN 
THE  INTERIOR  MARINE  ENVIRONMENT  OF 
DENMARK. 

Copenhagen  Univ.  (Denmark).  Geophysical  Inst. 
N.  K.  Hojerslev. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.  8,  p  1630-1639,  December  1989.  14  fig,  20  ref. 

Descriptors:  'Denmark,  *Light  penetration, 
♦Marine  environment,  'Suspended  solids,  Baltic 
Sea,  Degradation,  Fluorescence,  Gelbstoff,  Katte- 
gat, Oresund,  Primary  productivity,  Salinity,  Sea- 
sonal distribution,  Store  Baelt,  Temperature. 

Suspended  matter  in  terms  of  light  scattering  and 
gelbstoff  in  terms  of  fluorescence,  temperature,  and 
salinity  were  measured  on  surface  samples  taken 
from  Ore  Sund,  the  Kattegat,  the  Store  Baelt,  and 
the  Baltic  in  January  and  August  1975  during  the 
Danish  Belt  Project.  For  the  area  investigated,  the 
average  surface  concentration  of  suspended  matter 
attained  its  maximum  in  January  1975,  being  of  the 
order  of  10  times.  For  August  1975,  this  variation 
dropped  appreciably,  to  the  order  of  two  times. 
The  overall  horizontal  variation  of  surface  gelb- 
stoff concentration  was  about  the  same  for  January 
and  August  1975,  being  of  the  order  of  two  times. 
This  suggests  that  biological  activities  such  as  pri- 
mary production  and  organic  decay  are  unrelated 
to  the  formation  of  gelbstoff  in  the  sea.  Two  older 
surface  maps  based  on  light  scattering  measure- 
ments from  the  Ore  Sund  in  April  1957  and  No- 
vember 1953  suggest  that  the  surface  concentration 
of  suspended  matter  has  more  than  tripled  during 
the  period  1953-1975.  (Author's  abstract) 
W90-08968 


PRELIMINARY  STUDY  ON  THE  ECOLOGY 
OF  THE  BENTHIC  MEIOFAUNA  IN  THE 
HUANGHE  RIVER  ESTUARY  AND  ITS  ADJA- 
CENT WATERS  (IN  CHINESE). 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

Z.  Zhang,  Y.  Li,  L.  Tu,  and  Z.  Yu. 

Oceanologia  et  Limnologia  Sinica  (Hai  Yang  Yu 

Hu  Chao)  HYHCAG,  Vol.  20,  No.  3,  p  197-208, 

1989.  5  fig,  3  tab,  23  ref.  English  summary. 

Descriptors:  *Benthic  fauna,  'Benthos,  'China, 
'Estuaries,  'Estuarine  environment,  Biomass, 
Bohai  Bay,  Copepods,  Huang  He  River,  Inverte- 
brates, Laizhou  Bay,  Nematodes,  Ostracods,  Sedi- 
ments, Spatial  distribution. 

The  benthic  meiofauna  (metazoa  <0.5  mm)  was 
investigated  quantitatively  in  the  Huanghe  River 
estuary  and  its  adjacent  waters  at  20  stations 
during  the  summer  of  1986.  Mean  meiofaunal 
abundance  amounted  to  789  -I-/-293  individuals 
per  10  sq  cm.  Free-living  marine  nematodes  consti- 
tuted 66.5%  of  the  total,  with  the  mean  density  of 
527  +/-262  individuals  per  sq  cm,  and  were  the 
most  abundant  organisms  at  all  stations.  Harpacti- 
coid  copepods  were  second  in  overall  abundance, 
constituting  16.7%  of  the  total  with  the  mean 
density  of  131  +/-73  individuals  per  10  sq  cm. 
Ostracoda  constituted  the  lowest  percentage 
(4.7%),  with  20  +/-28  individuals  per  10  sq  cm. 
The  percentage  of  nematodes  decreased  with 
depth  and  distance  from  the  river  mouth,  whereas 
the  percentage  of  Copepoda  increased.  The  change 
of  the  percentage  of  nematodes  and  copepods  well 
reflected  the  change  of  sedimentary  composition. 
Based  on  the  results  obtained,  together  with  the 
data  of  the  abundance,  biomass  and  numbers  of 


macrofauna  species,  the  investigation  area  may  be 
divided  into  subaquatic  delta,  the  Laizhou  Bay,  the 
central  part  of  Bohai,  and  the  southeast  part  of 
Bohai  Bay.  These  areas  coincide  well  with  natural 
zones.  The  subdivision  of  meiofauna  can  be  related 
to  the  depth  and  sedimentary  environment  (sedi- 
mentation rate  and  composition  of  sediment).  (Au- 
thor's abstract) 
W90-09024 


ANALYSES  OF  STABILITY  OF  THE  BAR 
CHANNEL  OF  FANGCHENG  HARBOR  (IN 
CHINESE). 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

Z.  Yang,  G.  Lin,  L.  Wu,  M.  Jiang,  and  H.  Yue. 

Oceanologia  et  Limnologia  Sinica  (Hai  Yang  Yu 

Hu  Chao)  HYHCAG,  Vol.  20,  No.  3,  p  244-251, 

1989.  5  fig,  8  ref.  English  summary. 

Descriptors:  'Channel  flow,  'Channel  stability, 
'China,  'Fangcheng  Bay,  'Sandbars,  'Sediment 
transport,  'Sedimentation,  Bars,  Harbors,  Tidal 
currents,  Tides,  Waves. 

The  water  depth  of  bar  channel  at  the  mouth  of 
Fangcheng  Bay  formerly  was  2m,  but  now  it  is  -7.5 
m  as  the  result  of  dredging.  The  annual  accumula- 
tion of  sediment  is  about  tens  of  thousands  of  cubic 
m.  Deposition  occurs  during  the  summer  and  ero- 
sion during  the  winter;  the  southern  part  is  the 
deposition  area,  whereas  the  north  is  the  erosion 
area.  A  typhoon  had  little  effect  in  terms  of  chan- 
nel blockage  and  the  stability  of  the  bar  channel  is 
good.  The  interaction  among  sediments,  waves, 
and  tidal  currents  were  analyzed  based  on  many 
years  of  data.  The  sediments  are  not  abundant.  The 
wave  height  is  no  more  than  0.8  m  and  the  fre- 
quency is  low  (p  =  17.71%).  The  angle  between 
the  channel  and  main  wave  direction  is  small,  so 
the  alongshore  drift  is  weak  and  topographic 
change  of  the  bar  is  small.  The  tidal  influx  is  great 
in  Fangcheng  Bay.  The  flood  (ebb)  tide  current 
velocity  increases  (decreases)  along  the  bar  chan- 
nel, the  velocity  of  ebb  tidal  current  is  higher  than 
that  of  flood  tidal  current.  The  asymmetry  of  tidal 
current  is  the  main  factor  contributing  to  stability 
of  the  bar  channel  in  Fangcheng  harbor.  (Author's 
abstract) 
W90-09025 


GEOCHEMISTRY  OF  FE,  MN,  CA,  MG  IN 
SEDIMENTS  AND  INTERSTITIAL  WATER  OF 
THE  FERROMANGANESE  NODULE  ENRICH- 
MENT AREA  FROM  NORTH  PACIFIC  (IN 
CHINESE). 

National     Bureau    of    Oceanography,    Hangzhou 
(China).  Second  Inst,  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-09026 


SEAWATER  INTRUSION  INTO  ESTUARIES 
AND  AQUIFERS. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 
Problem. 

M.  G.  Khublaryan,  and  A.  P.  Frolov. 
Publications  of  the  Water  and  Environment  Re- 
search Institute  PWEIET,  No.  3,  p  40-47,  1989.  4 
fig,  6  ref. 

Descriptors:  'Coastal  aquifers,  'Estuaries,  'Hydro- 
logic  models,  'Model  studies,  'Saline  water  intru- 
sion, Confined  aquifers,  Convection,  Groundwater 
flow,  Mathematical  models,  Saline-freshwater 
interfaces,  Solute  transport. 

Study  of  sea-water  intrusion  into  estuaries,  river 
mouths,  and  aquifers  recently  has  become  an 
urgent  problem  due  to  the  high  rate  of  withdrawal 
of  fresh  water  from  rivers  and  aquifers  in  coastal 
areas.  Mathematical  models  were  formulated  and 
some  approximate  analytical  solutions  are  present- 
ed here  for  problems  of  saline-water  intrusion  into 
estuaries  and  freshwater  aquifers.  Unsteady  one- 
dimensional  models  of  convective  salt  transfer  in 
an  estuary  with  a  variable  cross-section  and  steady 
circulating  flows  in  a  two-dimensional,  vertically 
slightly  stratified  river  mouth  are  examined.  The 
problem  of  defining  the  interface  between  fresh 
and   saline   waters   in   a   confined   aquifer   also   is 


considered  both  for  movement  of  two  immiscible 
liquids  and  miscible  liquids  (salt  convective  diffu- 
sion). The  models  described  may  be  used  for  esti- 
mating water  quality  variations  in  estuaries,  rivet 
mouths,  and  coastal  freshwater  aquifers.  (Author's 
abstract) 
W90-09031 


SEDIMENTATION  DYNAMICS  IN  THE 
SANTA  MONICA-SAN  PEDRO  BASIN  OFF 
LOS  ANGELES:  RADIOCHEMICAL,  SEDI- 
MENT  TRAP  AND  TRANSMISSOMETER 
STUDIES. 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-09035 


EBB-TIDAL  FRONTS  IN  CHARLESTON 
HARBOR,  SOUTH  CAROLINA:  PHYSICAI 
AND  BIOLOGICAL  CHARACTERISTICS. 

Charleston    Coll.,    SC.    Grice    Marine    Biological 

Lab. 

J.  Pinckney,  and  P.  Dustan. 

Estuaries  ESTUDO,  Vol.  13,  No.  1,  p  1-7,  March 

1990.  7  fig,  2  tab,  20  ref. 

Descriptors:  'Estuaries,  'Estuarine  environment 
'Saline-freshwater  interfaces,  'South  Carolina 
'Tidal  currents,  'Tidal  effects,  'Tidal  hydraulics 
Charleston  Harbor,  Density  currents,  Phytoplank- 
ton, Salinity,  Turbidity  currents,  Zooplankton. 

Surface  accumulations  of  foam  and  flotsam  as  wel 
as  sharp  salinity,  density,  and  turbidity  gradients 
and  regions  of  acoustic  scatter  were  characteristic 
of  ebb-tidal  fronts  in  Charleston  Harbor,  South 
Carolina.  Surface  convergence  velocities  at  these 
fronts  averaged  0.06  m/sec  into  the  front  at  ar 
angle  of  30  to  60  degrees  with  respect  to  th( 
frontal  axis,  indicating  along-front  transport  during 
the  ebb.  These  fronts  are  tidally-induced,  forming 
on  the  late  flood  and  ebb  along  the  interfaces  o 
water  masses.  Horizontal  and  vertical  measure 
ments  of  density  revealed  that  the  upper  harboi 
fronts  form  along  the  margin  of  a  freshwater  len! 
produced  by  riverine  input.  The  hypothesis  thai 
these  frontal  zones  have  higher  densities  of  phyto 
plankton  and  zooplankton  than  adjacent  watei 
masses  was  tested  using  chlorophyll  a  measure 
ments  and  net  collections.  The  fronts  did  not  dem 
onstrate  any  significant  accumulations  of  phyto 
plankton  or  zooplankton  during  the  ebb  tide.  Tht 
results  of  this  study  suggest  that  the  physical  char 
acteristics  of  ebb-tidal  estuarine  fronts  in  Charles 
ton  Harbor  are  periodic  in  nature  and  may  indi 
rectly  affect  plankton  transport  in  this  coastal  plair 
estuary.  (Author's  abstract) 
W90-09037 


BEHAVIOR  OF  TRACE  METALS  IN  THB 
GEUM  ESTUARY,  KOREA. 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA 

J.  T.  Byrd,  K.  W.  Lee,  D.  S.  Lee,  R.  G.  Smith,  and 

H.  L.  Windom. 

Estuaries  ESTUDO,  Vol.  13,  No.  1,  p  8-13,  March 

1990.  8  fig,  26  ref.  NSF  Grants  OCE-8600287  anc 

INT-8600288. 

Descriptors:  'Dissolved  oxygen,  'Estuaries,  'Geo 
chemistry,  'Hydrogen  ion  concentration,  'Korea 
'Salinity,  'Trace  metals,  Cadmium,  Cobalt,  Estua 
rine  sediments,  Iron,  Manganese,  Nickel,  Zinc. 

The  estuarine  behavior  of  trace  metals  differs  ir 
different  estuaries,  and  these  differences  should  be 
reconciled  with  regard  to  the  chemistry,  hydrog 
raphy,  and  physical  characteristics  of  each  estuary 
The  distributions  of  trace  metals  in  the  Geurr 
Estuary  of  western  Korea  were  studied  with 
regard  to  changes  in  other  estuarine  chemical  pa- 
rameters. The  Geum  estuary  is  an  example  of  £ 
macrotidal  temperate  estuary  which  drains  a  pre- 
dominantly granitic  terrane.  Dissolved  oxygen 
pH,  and  alkalinity  increased  with  increasing  salini- 
ty. Dissolved  aluminum  concentrations  increased 
at  low  salinities  and  were  perhaps  influenced  by 
the  solubility  of  particulate  aluminosilicate  phases 
Iron,   manganese,   cobalt,   and   zinc   are   removed 


56 


rom  solution  in  the  low  salinity  end  of  the  estuary. 
Cobalt  and  nickel  have  mid-estuary  concentration 
naxima  that  may  be  due  to  an  anthropogenic 
ource.  Cadmium,  copper,  lead,  and  zinc  concen- 
rations  also  increased  in  the  estuary,  possibly  as 
he  result  of  remobilization  in  the  sediments.  Cad- 
nium  increases  are  also  linked  to  remineralization 
rom  tidal  flat  sediments  in  the  outer  estuary.  The 
ource  of  an  increase  in  dissolved  lead  at  low 
alinity  is  unclear,  but  may  be  due  to  release  from 
larticles.  (Author's  abstract) 
V90-09038 


TABLE  ISOTOPES  AND  CELLULASE  ACTIV- 
TY  AS  EVIDENCE  FOR  DETRITUS  AS  A 
'OOD  SOURCE  FOR  JUVENILE  GULF  MEN- 
IADEN. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 

nd  Wildlife  Management. 

..  A.  Deegan,  B.  J.  Peterson,  and  R.  Portier. 

istuaries   ESTUDO,   Vol.    13,   No.    1,   p    14-19, 

March  1990.  1  fig,  3  tab,  23  ref.  NSF  Grant  DEB 

1-04701. 

)escriptors:  *Estuarine  fisheries,  *Fish  diets,  *Fish 
Dod,  *Menhaden,  *Spartina,  Atlantic  Ocean,  Cel- 
ulose,  Gulf  of  Mexico,  Phytoplankton,  Stable  iso- 
Dpes,  Zooplankton. 

Menhaden  are  one  of  the  most  abundant  compo- 
ents  of  fish  communities  in  Gulf  and  Atlantic 
stuaries.  Juvenile  menhaden  have  been  reported 
3  have  zooplankton,  phytoplankton,  and  Spartina- 
erived  detritus  in  their  gut.  The  abundance  of 
etritus  in  the  estuarine  areas  which  the  Gulf  raen- 
aden  use  as  a  nursery  ground,  and  the  consistent 
eports  of  detritus  in  Gulf  menhaden  gut  contents, 
uggest  they  are  using  Spartina  detritus  as  a  food 
ource,  although  there  has  been  disagreement  on 
his  point.  Stable  carbon  isotope  analysis  of  food 
athways  in  a  Georgia  estuary  indicated  Atlantic 
lenhaden  depend  only  on  phytoplankton-derived 
arbon;  however,  using  stable  isotopes  of  a  single 
lement  is  not  definitive.  For  this  study,  larvae, 
jvenile,  subadult,  and  adult  menhaden  were  col- 
:cted,  placed  on  ice  in  the  field,  and  analyzed  for 
ellulase  activity  within  36  hours.  The  ratios  of 
eavy  to  light  stable  isotopes  were  determined  in 
luscle  tissue  for  delta  S34,  delta  CI 3,  and  delta 
115.  A  multiple  isotope  approach  provides  signifi- 
antly  more  power  to  resolve  food  sources  than  a 
ingle  isotope,  because  the  combination  of  two  or 
hree  isotopes  may  describe  a  unique  region  of 
iotope  values  for  each  organic  matter  source, 
llmost  all  of  the  cellulase-active  colonies  were 
lentified  as  Pichia  spartinea,  one  of  the  dominant 
easts  in  the  microflora  of  the  Louisiana  marsh- 
inds  and  strongly  associated  with  Spartina  detri- 
us.  The  stable  isotope  evidence  is  consistent  with 
lie  use  of  Spartina  detritus  as  a  food  source.  As 
ipartina  detritus  is  a  low  quality  food,  it  is  possible 
hat  the  role  of  the  detritus  in  the  diet  of  menhaden 
lay  be  as  a  caloric  supplement  to  increase  the 
fficiency  of  digesting  other  richer  food  types, 
uch  as  zooplankton.  (Tappert-PTT) 
V90-09039 


JSE  OF  DETRITAL  FOODS  AND  ASSIMILA- 
ION  OF  NITROGEN  BY  COASTAL  DETRITI- 
'ORES. 

lampshire  Coll.,  Amherst,  MA. 

J.  D'Avanzo,  and  I.  Valiela. 

istuaries   ESTUDO,    Vol.    13,    No.    1,   p   20-24, 

March  1990.  2  fig,  1  tab,  24  ref.  NSF  Grant  OCE- 

315917. 

)escriptors:  *Fish  diets,  *Fish  food,  "Killifish, 
Nitrogen  cycle,  *Salt  marshes,  *Spartina,  Isotope 
tudies,  Massachusetts. 

"wo  killifish  common  in  east  coast  U.S.A.  salt 
larshes,  Cyprinodon  variegatus  Lacepede  and 
■undulus  heteroclitus  Walbaum,  differ  in  their 
bility  to  assimilate  nitrogen  from  and  grow  on 
etritus.  C.  variegatus  grew  on  a  diet  of  detritus  of 
ipartina  alternifiora  Loisel,  while  F.  heteroclitus 
id  not.  In  addition,  when  the  fish  were  fed  N15- 
ibeled  S.  alternifiora  detritus,  N15:N14  ratios  in 
'.  variegatus  were  higher  than  were  ratios  in  F. 
leteroclitus.  Therefore,  even  though  both  species 
igest    large   amounts   of  detritus,    C.    variegatus 


makes  more  effective  use  of  this  portion  of  its  diet. 
These  dietary  differences  are  corroborated  by  ana- 
tomical differences  that  suggest  that  C.  variegatus 
should  make  better  use  of  detrital  or  plant  tissues 
than  F.  heteroclitus.  In  the  label  experiment,  the 
degree  of  label  in  both  fish  was  directly  propor- 
tional to  the  degree  of  label  in  the  food  treatments. 
In  previously  published  experiments  designed  to 
compare  plant  substrate  with  attached  microbes  as 
nitrogen  sources  for  detritivores,  the  percent  N15 
incorporated  by  a  polychaete  was  also  directly 
proportional  to  the  percent  N15  in  the  detrital 
food.  Therefore,  it  is  difficult  to  distinguish  be- 
tween plant  substrate  and  microbes  as  nitrogen 
sources  for  this  detritivore.  (Author's  abstract) 
W90-09040 


RESTORATION  OF  AN  IMPOUNDED  SALT 
MARSH  IN  NEW  ENGLAND. 

Connecticut  Coll.,  New  London.  Dept.  of  Botany. 
T.  L.  Sinicrope,  P.  G.  Hine,  R.  S.  Warren,  and  W. 
A.  Niering. 

Estuaries  ESTUDO,  Vol.  13,  No.  1,  p  25-30, 
March  1990.  4  fig,  9  ref. 

Descriptors:  *Marsh  management,  *Marsh  plants, 
*Phragmites,  *Salt  marshes,  *Spartina,  *Tidal 
marshes,  *Wetland  restoration,  *Wetlands,  Cat- 
tails, Connecticut. 

The  restoration  of  a  20  ha  tidal  marsh,  impounded 
for  32  years,  in  Stonington,  Connecticut,  was  stud- 
ied to  document  vegetation  changes  10  years  after 
the  reintroduction  of  tidal  flushing.  These  data 
were  then  compared  to  a  1976  survey  of  the  same 
marsh  when  it  was  in  its  freshest  state  and  dominat- 
ed by  Typha  augustifolia.  Currently,  T.  augustifo- 
lia  remains  vigorous  only  along  the  upland  borders 
and  in  the  upper  reaches  of  the  valley  marsh.  Live 
coverage  of  T.  augustifolia  has  declined  from  74% 
to  16%  and  surviving  stands  are  mostly  stunted 
and  depauperate.  Other  brackish  species  have  also 
been  adversely  affected,  except  for  Phragmites  aus- 
tralis  which  has  increased.  In  contrast,  the  salt 
species  Spartina  alternifiora  has  dramatically  ex- 
panded, from  <1%  to  45%  cover  over  the  last 
decade.  Locally,  high  marsh  species  have  also 
become  established,  covering  another  20%  of  the 
marsh.  After  a  decade  of  restoration,  the  Typha 
monoculture  which  developed  following  impound- 
ment has  been  largely  eliminated.  (Author's  ab- 
stract) 
W90-09041 


VARIATIONS  IN  THE  ONSET  OF  BOTTOM- 
WATER  INTRUSIONS  OVER  THE  ENTRANCE 
SILL  OF  A  FJORD. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

G.  A.  Cannon,  J.  R.  Holbrook,  and  D.  J.  Pashinski. 
Estuaries  ESTUDO,  Vol.  13,  No.  1,  p  31-42, 
March  1990.  8  fig,  2  tab,  22  ref. 

Descriptors:  *Fjords,  "Ocean  circulation,  *Puget 
Sound,  *Saline  water  intrusion,  *Salinity  currents, 
Estuaries,  Water  circulation. 

Puget  Sound  is  fjord-like  estuary  and  bottom-water 
intrusions  are  major  circulation  features  which 
play  a  dominant  role  in  the  replacement  of  water 
below  sill  depth.  New  observations  on  the  inside 
and  outside  of  the  entrance  sill  show  that,  while 
intrusions  occur  during  neap  tides  as  previously 
thought,  the  onset  of  the  intrusions  is  a  result  of 
fluctuations  in  the  horizontal  density  gradient 
caused  by  salinity  variations  across  the  sill.  Salinity 
changes  outside  the  sill  in  the  Strait  of  Juan  de 
Fuca  estuary  appear  to  be  the  result  of  storms  on 
the  Pacific  coast  causing  reversals  of  surface  flow 
and  variations  in  deep  flow  more  than  135  km  from 
the  coast.  Previous  observations  have  shown  deep 
salinity  variations  midway  along  the  Strait,  but 
these  are  the  first  to  show  this  effect  can  penetrate 
the  full  length  of  the  Strait  causing  near-bottom 
salinity  variations  of  sufficient  magnitude  to  influ- 
ence flow  into  Puget  Sound.  This  influence  prob- 
ably occurs  from  the  onset  of  storms  in  autumn 
through  subsidence  in  spring,  although  occasional 
large  storms  occur  in  summer.  Although  Puget 
Sound  is  more  characteristic  of  a  fjord,  the  simple 
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model  calculations  here  suggest  similar  processes 
may  occur  in  lower-layer  flow  at  the  mouth  of 
coastal  plain  estuaries.  (Author's  abstract) 
W90-09042 


DISTRIBUTION  AND  ABUNDANCE  OF 
ICHTHYOPLANKTON  IN  THE  MANICOUA- 
GAN  ESTUARY,  A  TRIBUTARY  OF  THE 
LOWER  ST.  LAWRENCE  ESTUARY. 

Institut  Maurice-Lamontagne,  Mont-Joli  (Quebec). 
Y.  de  Lafontaine. 

Estuaries  ESTUDO,  Vol.  13,  No.  1,  p  43-50, 
March  1990.  2  fig,  4  tab,  42  ref. 

Descriptors:  *Estuaries,  *Estuarine  fisheries, 
'Plankton,  *Saline-freshwater  interfaces,  *Species 
composition,  *St  Lawrence  Estuary,  Spawning, 
Water  circulation. 

The  species  composition  and  relative  abundance  of 
ichthyoplankton  were  investigated  during  summer 
1986  at  four  stations  along  the  salinity  gradient  in 
the  Manicouagan  River  estuary,  a  tributary  of  the 
lower  St.  Lawrence  estuary.  Physical  characteris- 
tics of  the  water  masses  indicated  the  presence  of  a 
strong  saline  front  (>10  ppt  per  km)  delineating 
the  freshwater  and  marine  section  of  the  Mani- 
couagan estuary.  The  estuary  supports  a  depauper- 
ate ichthyoplankton  community,  including  four 
species  of  pelagic  fish  eggs  and  eight  species  of  fish 
larvae.  Species  richness  increased  with  salinity. 
The  ichthyoplankton  fauna  can  be  divided  into 
two  distinct  groups:  freshwater  and  marine.  These 
two  groups  result  initially  from  spawning  prefer- 
ences exhibited  by  the  different  species  and  remain 
discrete  due  to  the  presence  of  the  saline  front 
limiting  the  upstream  intrusion  of  marine  larvae. 
The  abundance  of  freshwater  larvae  was  maximal 
at  the  head  of  the  estuary  and  marine  larvae  were 
most  abundant  at  the  most  saline  station.  The 
length  frequency  distribution  suggests  that  marine 
larvae  are  not  effectively  retained  within  the  estu- 
ary. The  Manicouagan  estuary  cannot  be  consid- 
ered as  a  major  spawning  site  nor  an  important 
nursery  zone  for  any  fish  found  in  this  area.  (Au- 
thor's abstract) 
W90-09043 


PATTERNS  OF  ESTUARINE  USE  BY  JUVE- 
NILE ENGLISH  SOLE  (PAROPHRYS  VETU- 
LUS)  AND  DUNGENESS  CRAB  (CANCER  MA- 
GISTER). 

Washington  Univ.,  Seattle.  School  of  Fisheries. 
D.  G  Gunderson,  D.  A.  Armstrong,  Y.  B.  Shi,  and 
R.  A.  McConnaughey. 

Estuaries  ESTUDO,  Vol.  13,  No.  1,  p  59-71, 
March  1990.  9  fig,  2  tab,  60  ref.  Washington  Sea 
Grant  NA  86AA-D-SG044,  U.S.  Army  Corps  of 
Engineers  Grant  DACW  67-85-0033. 

Descriptors:  *Crabs,  *Estuaries,  *Estuarine  envi- 
ronment, *Estuarine  fisheries,  *Fish  behavior, 
•Growth,  Crustaceans,  Sole,  Washington. 

Extensive  trawl  surveys  were  conducted  in  two 
large  estuaries  (Grays  Harbor  and  Willapa  Bay)  on 
the  Washington  coast  during  1983-1987,  and  in 
adjacent  areas  of  open  coast.  These  surveys  have 
shown  that  both  English  sole  and  Dungeness  crab 
rely  heavily  in  these  estuaries  as  nursery  areas, 
although  the  pattern  of  utilization  differs  substan- 
tially. Juvenile  migration  patterns  can  show  sub- 
stantial interannual  variability  and  can  only  be 
delineated  by  concurrent  surveys  in  both  coastal 
and  estuarine  areas,  conducted  over  a  period  of 
several  years.  English  sole  eggs  and  Dungeness 
crab  larvae  are  released  in  coastal  waters.  Larvae 
of  both  species  transform  to  the  benthic  stage  in 
both  coastal  and  estuarine  areas,  but  most  English 
sole  eventually  migrate  into  the  estuaries  during 
the  first  year  of  life,  even  if  initial  settlement  is 
along  the  open  coast.  By  the  time  English  sole 
have  attained  a  length  of  55  mm  (TL),  most  of 
them  are  found  in  estuaries.  English  sole  begin 
emigrating  from  the  estuaries  at  about  75  mm,  and 
few  remain  there  during  the  second  year  of  life. 
Growth  is  substantially  faster  in  estuaries  where 
0+  crab  reach  a  mean  size  of  about  40  mm  cara- 
pace width  (CW)  by  September,  with  those  off  the 
coast  are  only  about  14  mm  CW.  Juveniles  remain 
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in  the  areas  of  settlement  over  their  first  winter 
but,  in  contrast  to  the  English  sole,  most  coastal 
1  +  crab  immigrate  to  estuaries  to  join  siblings  that 
settled  there  the  previous  year.  By  September  of 
the  second  year,  crab  at  about  100  mm  CW  emi- 
grate to  the  open  coast  where  they  reach  maturity. 
Advantages  to  juvenile  stages  that  reside  in  estu- 
aries include  accelerated  growth  at  higher  tem- 
peratures and  potentially  greater  food  supplies  than 
found  nearshore  along  the  coast.  (Author's  ab- 
stract) 
W90-09044 


FATE  OF  PETROLEUM  HYDROCARBONS 
AND  TOXIC  ORGANICS  IN  LOUISIANA 
COASTAL  ENVIRONMENTS. 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09045 


LABORATORY  SIMULATION  OF  DIFFUSION 
IN   CONTAMINATED   MARINE  SEDIMENTS. 

Louisiana    State   Univ.,    Baton    Rouge.    Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09046 


CONTAMINANTS  IN  SEDIMENTS  FROM  THE 
CENTRAL  GULF  OF  MEXICO. 

Gulf  Coast  Research  Lab.,  Ocean   Springs,   MS. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09048 


AMMONIA  NITROGEN  IN  THE  BLACK  SEA 
(IN  RUSSIAN). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09060 


DISSOLVED  MANGANESE  IN  THE  NORTH- 
EASTERN ATLANTIC  OCEAN  (IN  RUSSIAN). 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09061 


ORGANIC  CARBON  AND  FORMATION  OF 
ORGANIC  MATTER  IN  GULFS  OF  THE 
WHITE  SEA  (IN  RUSSIAN). 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09062 


IMPACTS  OF  CLIMATIC  CHANGES  ON  HY- 
DROLOGY AND  WATER  RESOURCES  OF 
COASTAL  ZONES. 

IHP-National  Committee,  106  Westlaan,  2641  DP 

Pijnacker,  The  Netherlands. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09097 


IMPACT  OF  SEA  LEVEL  RISE  ON  COASTAL 
ZONE  MANAGEMENT  IN  SOUTHERN 
SWEDEN. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09098 


IMPACT  OF  CLIMATE  CHANGE  ON  COAST- 
AL ZONE  MANAGEMENT  IN  BRITAIN:  A 
PRELIMINARY  ANALYSIS. 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09099 

PRACTICAL  APPLICATION  OF  THEORY  FOR 
TIDAL-INTRUSION  FRONTS. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  81. 
W90-09 1 27 

INVESTIGATION  OF  COPPER  COMPLEXA- 
TION  IN  THE  SEVERN  ESTUARY  USING  DIF- 


FERENTIAL PULSE  CATHODIC  STRIPPING 
VOLTAMMETRY. 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09128 


CYCLING  OF  IODINE  AS  IODATE  AND 
IODIDE  IN  A  TROPICAL  ESTUARINE 
SYSTEM. 

Pontificia    Univ.    Catolica    do    Rio    de    Janeiro 

(Brazil).  Dept.  de  Quimica. 

A.  DeLuca  Rebello,  F.  W.  Herms,  and  K. 

Wagener. 

Marine  Chemistry  MRCHBD,  Vol.  29,  No.   1,  p 

77-93,  March  1990.  2  fig,  7  tab,  25  ref. 

Descriptors:  *Cycling  nutrients,  *Estuaries, 
♦Iodine,  *Seawater,  "Tropical  regions,  Bays,  Diur- 
nal variation,  Minerals,  Models,  Photosynthesis, 
Phytoplankton,  Respiration,  Sediment  transport. 

The  concentration  of  iodate  and  iodide  were  inde- 
pendently determined  in  seawater  samples  from 
Guanabara  Bay  (Rio  de  Janeiro,  Brazil)  taken  at 
depths  from  0.15  to  5  m  (which  was  almost  the 
bottom),  at  various  times  of  the  day  and  in  three 
different  seasons  (May,  July,  and  November)  rep- 
resenting both  the  wet  and  dry  seasons.  The  ratio 
of  the  two  species  varied  between  0.3  and  3.9,  and 
their  concentrations  changed  at  rates  on  the  order 
of  10  micromoles/hr.  This  was  about  two  orders  of 
magnitude  faster  than  can  be  expected  from  fluxes 
from  sediments.  These  rates  of  variation  were 
highly  correlated  with  rates  of  photosynthesis  and 
respiration,  and  concentration  of  phytoplankton.  A 
model  was  formulated  which  explained  the  diurnal 
cycling  of  iodine  by  biological  activity  in  agree- 
ment with  the  observed  phenomena.  Using  the 
model,  turnover  rates  were  calculated  which  were 
about  40  times  higher  than  diffusion-controlled  re- 
actions (release  from  sediments)  suggesting  these 
fluxes  were  of  a  biological  nature.  (Geiger-PTT) 
W90-09129 


NATURAL  VARIABILITY  IN  PHOTOSYN- 
THETIC  ENERGY  CONVERSION  EFFICIEN- 
CY: A  FIELD  STUDY  IN  THE  GULF  OF 
MAINE. 

Brookhaven  National  Lab.,  Upton,  NY.  Oceano- 
graphic  Sciences  Div. 

Z.  Kolber,  K.  D.  Wyman,  and  P.  G.  Falkowski. 
Limnology  and  Oceanography  LIOCAH,  Vol.  35, 
No.  1,  p  72-79,  January  1990.  4  fig,  37  ref. 

Descriptors:  *Estuarine  environment,  *Gulf  of 
Maine,  "Limiting  nutrients,  "Photosynthesis,  "Phy- 
toplankton, Bays,  Fluorescence,  Fluorometry, 
Growth  rates,  Gulfs,  Nitrogen. 

The  maximal  change  in  the  quantum  yield  of  fluo- 
rescence is  a  quantitative  measure  of  photosynthet- 
ic  conversion  efficiency  of  phytoplankton.  Using  a 
pump-and-probe  fluorometer,  the  maximal  change 
in  the  quantum  yield  of  fluorescence  was  measured 
along  the  100-m  isobath  in  the  Gulf  of  Maine  in 
June  1987.  The  hydrographic  regime  was  charac- 
terized by  a  nutrient-rich,  vertically  mixed  region 
in  the  northeast  and  a  nutrient-depleted,  stratified 
region  to  the  southwest.  The  results  reveal  that  the 
maximal  change  in  the  quantum  yield  of  fluores- 
cence is  strongly  related  to  the  rate  of  supply  of 
dissolved  inorganic  nitrogen  and  provide  strong 
evidence  that  photosynthetic  energy  conversion 
can  be  nutrient  limited  in  natural  phytoplankton 
communities.  (Author's  abstract) 
W90-09145 


SIZE-FRACTIONATED  MEASUREMENTS  OF 
NITROGEN  UPTAKE  IN  AGED  UPWELLED 
WATERS:  IMPLICATIONS  FOR  PELAGIC 
FOOD  WEBS. 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Ocean- 
ography. 

T.  A.  Probyn,  H.  N.  Waldron,  and  A.  G.  James. 
Limnology  and  Oceanography  LIOCAH,  Vol.  35, 
No.  1,  p  202-210,  January  1990.  5  fig,  2  tab,  36  ref. 

Descriptors:  "Ammonia,  "Food  chains,  "Marine 
animals,  "Marine  plants,  "Nitrates,  "Upwelling, 
"Ureas,    Chlorophyll,    Model    studies,    Nutrients, 


Particle  size.  Phytoplankton,  Surface  water,  Zoo- 
plankton. 

Uptake  of  N03(-),  NH4(  +  ),  and  urea  was  meas- 
ured for  the  20O-2O-,  20-2-,  and  <2-micron  size 
classes  within  the  chlorophyll  maximum  layer  in 
the  Benguela  upwelling  system.  Picoplankton  and 
nanoplankton  dominated  in  terms  of  biomass  and 
activity  both  inshore  and  offshore.  Net  plankton  N 
uptake  declined  drastically  at  night,  whereas  the 
smaller  size  classes  maintained  rates  close  to  day- 
time levels.  There  was  some  evidence  for  N  re- 
source partitioning.  Reduced  N  generally  made  up 
a  higher  proportion  of  the  total  N  uptake  by  nano- 
plankton and  picoplankton  (for  both  size  classes 
mean  =  94%)  than  by  net  plankton  (mean  = 
63%).  The  contribution  of  nanoplankton  and  pico- 
plankton NH4(  + )  uptake  always  exceeded  50%  ol 
the  total  primary  N  production.  In  a  regeneration 
based  model  with  small  cells  dominating  primarj 
production  it  is  conservatively  estimated  that  car 
nivory  on  microzooplankton  can  contribute  14<J5 
toward  the  production  of  an  omnivorous  mesozoo 
plankton  assemblage.  (Author's  abstract) 
W90-09151 


PREDICTING  THE  VERTICAL  STRUCTURI 
OF  TIDAL  CURRENT  AND  SALINITY  IN  SAf 
FRANCISCO  BAY,  CALIFORNIA. 

California  State  Dept.  of  Water  Resources,  Sacra 

mento. 

M.  Ford,  J.  Wang,  and  R.  T.  Cheng. 

Water  Resources  Research  WRERAQ,  Vol.  2( 

No.  5,  p  1027-1045,  May  1990.  11  fig,  1  tab,  35  rel 

Descriptors:  "California,  "Estuaries,  "Model  stud 
ies,  "Salinity,  "San  Francisco  Bay,  "Tidal  current! 
Channels,  Hydrodynamics,  Mathematical  studies 
Mixing,  Salinity  currents,  Stratification,  Water  cii 
culation. 

A  two-dimensional  laterally  averaged  numeric; 
estuarine  model  was  developed  to  study  the  vert 
cal  variations  of  tidal  hydrodynamic  properties  i 
the  central/north  part  of  San  Francisco  Bay,  Cal 
fornia.  Useful  features  of  previous  laterally  avei 
aged  models  were  incorporated  into  the  modi 
development.  Vertical  variations  were  mainl 
present  in  the  deep  channels.  Tidal  stage  dat; 
current  meter  measurements,  and  conductivit; 
temperature,  and  depth  profiling  data  in  San  Frai 
cisco  Bay  were  used  for  comparison  with  modi 
predictions.  A  sigma  plane  transformation  wi 
used  in  the  vertical  dimension  to  alleviate  problen 
associated  with  fixed  grid  model  applications  in  tl 
bay,  where  the  tidal  range  can  be  as  much  as  21 
25%  of  the  total  water  depth.  Calibration  ar 
verification  were  conducted  at  low  and  high  fresl 
water  discharges.  Model  predictions  of  tidal  staj 
and  velocity  compared  favorably  with  the  avai 
able  field  data  and  prototype  salinity  stratificatic 
was  qualitatively  reproduced.  During  periods  i 
high  freshwater  discharges,  pushing  of  the  fres 
water  interface  downstream  and  suppression  i 
vertical  mixing  tended  to  develop  highly  stratifif 
salinity  distributions  in  the  lower  reaches  of  tl 
central/north  bay.  During  low  freshwater  di 
charges,  the  freshwater  interface  moved  upstreat 
and  vertical  mixing  increased  with  reduced  ver 
cal  salinity  gradients.  (Cassar-PTT) 
W90-09174 


BIOMASS  AND  RESOURCE  ALLOCATION  C 
TYPHA  ANGUSTIFOLIA  L.  (TYPHACEAI 
THE  EFFECT  OF  WITHIN  AND  BETWEE 
YEAR  VARIATIONS  IN  SALINITY. 

Smithsonian  Environmental  Research  Cent* 
Edgewater,  MD. 

D.  F.  Whigham,  E.  E.  Jordan,  and  J.  Miklas. 
Bulletin  of  the  Torrey  Botanical  Club  BTBCA 
Vol     116,   No.   4,   p  364-370,  October/Decemb 
1989.   6   fig,   29   ref.   NSF  Grants  DEB-79115« 
CEE-82-19615,  and  BSR-83-16948. 

Descriptors:  "Biomass,  "Cattails,  "Estuarii 
"Marshes,  "Salinity,  "Wetlands,  Aquatic  plan 
Brackish  water,  Chesapeake  Bay,  Macrophyti 
Marsh  plants,  Plant  growth,  Rivers,  Tidal  rive 
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WATER  CYCLE— Field  2 
Estuaries — Group  2L 


In  a  brackish  wetland  dominated  by  Typha  angus- 
tifolia,  similar  aboveground  and  belowground  pro- 
duction at  three  sites  with  very  different  salinity 
regimes.  The  sites,  located  on  the  Rhode  River,  a 
small  subestuary  of  the  Chesapeake  Bay,  included 
(1)  an  upstream  area  200  m  from  a  freshwater 
forested  wetland,  (2)  a  downstream  area  100  m 
from  the  ecotone  with  the  brackish  high  marsh, 
and  (3)  a  middle  area  halfway  between.  Mean 
salinities  between  Julian  days  1 10  and  190  for  1980- 
1988  were  as  follows:  upstream,  up  to  5  ppt;  down- 
stream, 2-9  ppt;  middle,  0.5-8  ppt.  There  were 
significant  differences  between  the  three  areas  in 
shoot  density,  height,  and  biomass.  Density  was 
greatest  in  the  downstream  site  while  height  and 
biomass  were  greatest  at  the  lower  salinity  sites.  At 
the  site  with  highest  salinity,  roots  and  rhizomes 
were  restricted  to  shallower  depths.  Interannual 
differences  were  studied  in  the  middle  area  for 
several  years.  When  salinity  was  high  in  1985, 
shoot  density,  height,  biomass,  and  number  of  re- 
productive shoots  were  significantly  less  than  in 
low  salinity  years;  the  difference  in  the  net  above- 
ground  biomass  was  75%.  (Cassar-PTT) 
W90-09186 


CADMIUM  BIOACCUMULATION  IN  ORGANS 
OF  THE  SCALLOP  MIZUHOPECTEN  YES- 
SOENSIS. 

Akademiya  Nauk  SSSR,  Vladivostok.  Inst.  Biolo- 

gii  Morya. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09196 


IMPORTANCE  OF  GRAZING  ON  THE  SALT- 
MARSH  GRASS  SPARTINA  ALTERNIFLORA 
TO  NITROGEN  TURNOVER  IN  A  MACRO- 
FAUNAL  CONSUMER,  LITTORINA  IRROR- 
ATA,  AND  TO  DECOMPOSITION  OF  STAND- 
ING-DEAD SPARTINA. 

Brookhaven  National  Lab.,  Upton,  NY.  Oceano- 
graphic  Sciences  Div. 

P.  F.  Kemp,  S.  Y.  Newell,  and  C.  S.  Hopkinson. 
Marine  Biology  MBIOAJ,  Vol.  104,  No.  2,  p  311- 
319,  February  1990.  3  fig,  2  tab,  41  ref.  National 
Science  Foundation  Grant  BSR-86-04653. 

Descriptors:  'Estuarine  environment,  'Grazing, 
•Marsh  plants,  'Marshes,  'Nitrogen  cycle,  'Salt 
marshes,  Biodegradation,  Decomposition,  Degra- 
dation, Detritus,  Gastropods,  Georgia,  Nitrogen, 
Periwinkles,  Sapelo  Island,  Snails,  Spartina. 

Nitrogen  assimilation  from  living  and  standing- 
dead  Spartina  alterniflora  by  Littorina  irrorata  Say, 
a  periwinkle,  was  studied  by  labelling  plants  with 
nitrogen- 15  and  measuring  the  transfer  into  grazing 
snails  in  Sapelo  Island  salt  marshes.  The  initial 
label  of  about  8%  total  plant  nitrogen  declined  to 
about  1%  over  5  months,  perhaps  due  to  label 
dilution  by  less  enriched  nitrogen  taken  up  and 
translocated  from  belowground  to  aboveground 
Spartina  biomass.  Snails  incorporated  Spartina-de- 
rived  N  into  tissues  at  rates  equal  to  10  to  20%  of 
total  snail  nitrogen  per  30  days  in  summer  and  fall, 
and  2  to  5%  per  30  days  in  winter.  The  annual 
total  assimilation  of  Spartina-derived  N  was  equal 
to  the  Littorina-N  biomass.  Assimilation  of  nitro- 
gen in  the  presence  of  living  Spartina  material  was 
reduced  substantially  below  that  in  the  presence  of 
intact  plants  (living  and  dead  material  present.  It 
was  concluded  that  grazing  may  have  little  impact 
on  the  early  stages  of  decomposition  of  the  bulk  of 
the  shoots  that  senesce  later  in  fall,  but  may  be 
important  in  the  later  stages  of  decomposition  of 
dead  shoots  persisting  through  winter.  (Cassar- 
PTT) 
W90-09198 


DISPERSAL  OF  SUSPENDED  MATTER  IN 
MAKASAR  STRAIT  AND  THE  FLORES  BASIN. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
E.  Eisma,  J.  Kalf,  M.  Karmini,  W.  G.  Mook,  and 
A.  van  Put. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  24,  No.  4,  p  383-398,  December  1989.  13  fig,  1 
tab,  10  ref. 

Descriptors:  'Estuaries,  'Rivers,  'Sedimentation, 
'Suspended  sediments.   Deposition,   Flores  Basin, 


Indonesia,  Mahakam  River,  Makasar  Strait,  Organ- 
ic matter.  Particle  size,  Volcanoes,  Water  circula- 
tion. 

Sampling  of  water  (for  temperature,  salinity,  dis- 
solved oxygen,  and  carbon  dioxide),  bottom  sedi- 
ments (for  sediment  composition),  and  suspended 
matter  (for  particle  composition  and  size)  was  con- 
ducted in  the  Makasar  Strait  and  Flores  Basin  in 
Indonesia.  A  sediment  trap  was  moored  in  the 
Flores  Basin  at  4600  m  depth  for  4  months  of  the 
dry  season.  In  the  Flores  Basin,  bottom  flow  was 
present,  resuspending  material  and  preventing  sus- 
pended material  from  settling.  In  the  Makasar 
Strait,  deep  water  inflow  from  the  south  and  north 
resulted  in  very  slow  bottom  water  flow.  Bottom 
deposits  in  both  areas  were  predominantly  terrige- 
nous, a  mixture  of  organic  carbonate  and  silica. 
Volcanic  material  was  present  near  the  volcanoes 
in  the  south.  No  volcanic  particles  and  small 
amounts  of  planktonic  material  were  found  in  the 
suspended  matter,  although  plankton  accounted 
for  10-15%  of  the  top  sediment  and  of  the  material 
deposited  in  the  sediment  trap.  Suspended  particles 
containing  tin  and  iron  were  detected.  These  were 
derived  from  northern  Kalimantan  or  northern 
Sulawesi.  Suspended  matter  concentrations  were 
generally  less  than  0.5  mg/cu  dm;  however,  near 
the  Mahakam  River  mouth  concentrations  were 
>  1  mg/cu  dm.  Particle  size  was  erratic  because  of 
the  variable  composition  of  the  coarser  particles  in 
suspension.  Organic  matter  concentrations  in  sus- 
pension roughly  followed  the  distribution  of  sus- 
pended matter,  but  organic  content  of  the  suspend- 
ed matter  did  not  show  any  trends.  All  suspended 
organic  matter  was  of  marine  origin  except  in  the 
river  and  estuary.  Deposition  rates  (in  mg/sq  cm/ 
yr)  were  150  for  total  sediment,  26  for  carbonate, 
13  for  organic  matter,  and  111  for  inorganic  mate- 
rial. Floes  and  fibers  in  suspension  were  found  in 
and  below  the  Mahakam  River  plume  that  reaches 
about  400  km  from  the  river  mouth  to  the  south- 
east and  in  surface  waters  associated  with  plank- 
ton. The  floes  were  related  to  particle  concentra- 
tion, turbulence,  and  the  presence  or  organisms 
producing  sticky  material.  (Cassar-PTT) 
W90-09200 


SIMULATION  OF  THE  DIAGENESIS  OF 
CARBON,  SULFUR,  AND  DISSOLVED 
OXYGEN  IN  SALT  MARSH  SEDIMENTS. 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,   for  Marine   Biology  and  Coastal   Research. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-09208 


OIL    SPILLAGE    IN    ANTARCTICA:    INITIAL 
REPORT     OF     THE     NATIONAL     SCIENCE 
FOUNDATION-SPONSORED       QUICK       RE- 
SPONSE  TEAM   ON   THE   GROUNDING   OF 
THE  BAHIA  PARAISO. 
Texas  A  and  M  Univ.,  College  Station. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-09216 


STUDY  OF  COPPER(II)  ASSOCIATION  WITH 
DISSOLVED  ORGANIC  MATTER  IN  SUR- 
FACE WATERS  OF  THREE  MEXICAN  COAST- 
AL LAGOONS. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09218 


RESIDUAL  CIRCULATION  IN  SHALLOW  ES- 
TUARIES: 1.  HIGHLY  STRATIFIED,  NARROW 
ESTUARIES. 

Washington  Univ.,  Seattle.  Geophysics  Program. 
D.  A.  Jay,  and  J.  D.  Smith. 

Journal  of  Geophysical  Research  (C)  Oceans 
JGRCEY,  Vol.  95,  No.  1,  p  711-731,  January  15, 
1990.  11  fig,  33  ref,  NSF  Grants  OCE-8208856, 
OCE-8504237,  OCE-871 1790. 

Descriptors:  'Columbia  River  Estuary,  'Estuaries, 
'Residual  flow,  'Saline-freshwater  interfaces, 
'Tidal  amplitude,  'Tidal  currents,  'Tides,  'Turbu- 
lent flow,  'Water  circulation,  Harmonic  analysis, 
Long-wave  theory,  Mathematical  equations, 
Model  studies,  River  flow,  Stratified  estuaries, 
Tidal  waves. 


Long-wave  theory  and  simple  turbulence  closures 
were  used  to  show  that  three  distinct  types  of 
circulation  (highly  stratified,  weakly  stratified,  and 
partially  mixed)  arise  in  narrow,  shallow  estuaries 
from  the  finite  amplitude  of  the  tide  and  the  inter- 
action of  stratification  with  vertical  mixing.  Each 
type  has  a  different  dominant  process  causing  the 
vertical  exchange  of  salt  and  fresh  water  on  the 
flood,  and  each  gives  rise  to  a  characteristic  residu- 
al circulation.  The  tidal  circulation  in  highly  strati- 
fied shallow  estuaries  is  the  result  of  a  finite  ampli- 
tude internal  motion  driven  by  the  barotropic  tide; 
shear  instabilities  at  the  interface  are  the  major 
vertical  exchange  mechanism.  The  residual  circula- 
tion is  caused  primarily  by  ebb-flood  asymmetry  in 
interface  position  and  thickness.  A  model  based  on 
our  theoretical  analysis  showed  that  the  interface 
thickness  on  flood  was  much  less  than  the  depth  of 
flow  up  to  a  critical  tidal  amplitude  at  which  the 
two-layer  flow  is  destroyed,  and  correctly  predict- 
ed the  tidal  amplitude  of  the  neap-spring  transition 
in  the  Columbia  River  Estuary.  Tidal  frequency 
internal  wave  motion  was  not  found  in  weakly 
stratified  and  partially  mixed  estuaries.  Because  of 
the  reduced  tidal  shear,  shear  instabilities  are  weak 
or  absent,  and  the  residual  circulation  assumes  a 
very  different  character.  (See  also  W90-09224) 
(Author's  abstract) 
W90-09223 


RESIDUAL  CIRCULATION  IN  SHALLOW  ES- 
TUARIES: 2.  WEAKLY  STRATIFIED  AND 
PARTIALLY  MIXED,  NARROW  ESTUARIES. 

Washington  Univ.,  Seattle.  Geophysics  Program. 
D.  A.  Jay,  and  J.  D.  Smith. 

Journal  of  Geophysical  Research  (C)  Oceans 
JGRCEY,  Vol.  95,  No.  1,  p  733-748,  January  15, 
1990.  6  fig,  34  ref,  NSF  Grants  OCE-8208856, 
OCE-8504237,  OCE-871 1790. 

Descriptors:  'Columbia  River  Estuary,  'Estuaries, 
•Mathematical  models,  'Model  studies,  'Residual 
flow,  'Saline-freshwater  interfaces,  'Tidal  ampli- 
tude, 'Tides,  'Turbulent  flow,  'Water  circulation, 
Long-wave  theory,  Mathematical  equations,  River 
flow,  Stratified  estuaries,  Tidal  waves. 

Long-wave  theory  was  used  to  analyze  circulation 
in  weakly  stratified  and  partially  mixed  estuaries. 
Unlike  the  highly  stratified  systems,  the  flows  have 
only  a  minimal  tidal-frequency  internal  wave  com- 
ponent. These  estuaries  may  therefore  be  modeled 
as  the  sum  of  weakly  interacting  barotropic  and 
baroclinic  modes.  The  dominant  factors  driving 
the  residual  flow  are  finite  amplitude  barotropic 
effects  in  weakly  stratified  estuaries  and  a  combina- 
tion of  barotropic  effects  and  steady  horizontal 
density  gradient  forcing  in  partially  mixed  estu- 
aries. The  dominant  vertical  exchange  mechanism 
in  the  weakly  stratified  case  is  bottom  boundary- 
induced  turbulence,  and  that  in  partially  mixed 
estuaries  is  believed  to  be  random  internal  wave 
interactions.  A  model  of  the  Columbia  River  Estu- 
ary under  weakly  stratified  conditions  accurately 
predicted  the  observed  residual  velocity  and  salini- 
ty fields,  and  the  tidal  amplitude  at  which  a  transi- 
tion to  a  highly  stratified  state  takes  place.  This 
model  also  correctly  predicted  the  critical  tidal 
amplitude  at  which  the  system  returns  to  a  highly 
stratified  state  after  the  spring  tide.  The  partially 
mixed  state  is  unstable  in  the  Columbia  River  Estu- 
ary because  the  tides  and  buoyancy  input  are  both 
too  strong.  As  soon  as  turbulent  mixing  is  sup- 
pressed in  the  interior  during  periods  of  decreasing 
tidal  forcing,  the  system  again  becomes  highly 
stratified.  Conversely,  whenever  internal  mixing 
by  Kelvin-Helmholtz  instabilities  destroys  the  two 
layer  flow  during  periods  of  increasing  tidal  range, 
bottom  boundary-induced  turbulent  mixing  can 
penetrate  throughout  the  flow,  allowing  the  estab- 
lishment of  a  weakly  stratified  system.  (See  also 
W90-09223)  (Author's  abstract) 
W90-09224 


SPATIAL  AND  TEMPORAL  PATTERNS  IN 
STRUCTURE  OF  MACROBENTHIC  ASSEM- 
BLAGES. A  THREE-YEAR  STUDY  IN  THE 
NORTHERN  ADRIATIC  SEA  IN  FRONT  OF 
THE  PO  RIVER  DELTA. 
Ente    Nazionale    per    l'Energia    Elettrica,    Milan 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


(Italy).  Centre  Termica  e  Nucleare. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09225 


ZONATION  AND  ECOLOGY  OF  EPIPHYTIC 
HYDROIDS  IN  A  MEDITERRANEAN  COAST- 
AL LAGOON:  THE  'STAGNONE'  OF  MAR- 
SALA (NORTH-WEST  SICILY). 

Istituto  Sperimentale  Talassografico  'Attilio  Cer- 

ruti',  Taranto  (Italy). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09226 


SEASONAL  CHANGES  IN  PORE  WATER 
CONCENTRATIONS  OF  NUTRIENTS  AND 
THEIR  DIFFUSIVE  FLUXES  AT  THE  SEDI- 
MENT-WATER INTERFACE. 

Centre  d'Etudes  d'Oceanographie  et  de  Biologie 

Marine,  Roscoff  (France). 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09242 


EFFECTS  OF  NUTRIENT  ENRICHMENT  ON 
NATURAL  POPULATIONS  OF  THE  BROWN 
TIDE  PHYTOPLANKTON  AUREOCOCCUS 
ANOPHAGEFFERENS  (CHRYSOPHYCEAE). 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

A.  A.  Keller,  and  R.  L.  Rice. 

Journal  of  Phycology  JPYLAJ,  Vol.  25,  No.  4,  p 

636-646,  December  1989.  8  fig,  2  tab,  31  ref.  EPA 

cooperative  agreement  CR-8 1247-01. 

Descriptors:  *Algal  blooms,  *Algal  growth,  *Aur- 
eococcus,  *Bays,  'Marine  algae,  *Narragansett 
Bay,  *Picoalgae,  *Rhode  Island,  Brown  tide,  Dia- 
toms, Limiting  nutrients,  New  Jersey,  New  York, 
Nitrogen. 

The  phytoplankton  community  in  Narragansett 
Bay,  Rhode  Island  was  dominated  by  an  unusual 
bloom  of  the  brown  tide  picoalga,  Aureococcus 
anophagefferens  during  early  summer,  1985.  This 
previously  unrecognized  chrysophyte  reached  a 
maximum  concentration  of  about  2,000,000,000 
cells/L  in  Narragansett  Bay,  with  similar  high 
densities  simultaneously  reported  in  Long  Island 
embayments,  New  York  and  Barnegat  Bay,  New 
Jersey.  The  brown  tide  picoalga  was  present  in 
approximately  equal  numbers  in  12  large  scale 
(13,000  L)  mesocosms  at  the  start  of  a  nutrient 
addition  experiment  in  June  1985.  Increases  in 
abundance  in  untreated  systems  mimicked  the  pat- 
tern of  bloom  development  in  Narragansett  Bay, 
the  seawater  source  for  the  experiment.  Aureococ- 
cus increased  to  maximal  values  of  2,600,000,000 
cells/L  and  persisted  at  high  numbers  for  7-8 
weeks.  In  nutrient  addition  tanks,  the  picoalgae 
bloomed  briefly  (1-3  weeks)  but  rapidly  declined  to 
the  usual  level  (about  10,000,000  cells/L  for  eukar- 
yotic  algae  in  Narragansett  Bay).  The  decline  in 
picoalgae  abundance  was  followed  by  an  increase 
in  total  diatoms  in  all  nutrient  treated  tanks.  Mean 
picoalgae  abundance  in  the  mesocosms  and  the  bay 
was  significantly  and  inversely  correlated  with 
mean  concentration  of  dissolved  inorganic  nitro- 
gen. The  persistence  of  the  brown  tide  species  in 
control  mesocosms  and  Narragansett  Bay  appears 
related  to  its  ability  to  grow  at  very  low  concen- 
trations of  dissolved  inorganic  nitrogen,  levels  pre- 
viously shown  to  limit  diatom  growth.  (Mertz- 
PTT) 
W90-09243 


LIPOPHILIC  PIGMENTS  FROM  CYANOBAC- 
TERIAL  (BLUE-GREEN  ALGAL)  AND 
DIATOM  MATS  IN  HAMELIN  POOL,  SHARK 
BAY,  WESTERN  AUSTRALIA. 

National   Aeronautics  and   Space  Administration, 

Moffett  Field,  CA.  Ames  Research  Center 

A   C.  Palmisano,  R.  E.  Summons,  S.  E.  Cronin, 

and  D.  J.  Des  Marais. 

Journal  of  Phycology  JPYLAJ,  Vol.  25,  No.  4,  p 

655-661,  December  1989.  7  fig,  4  tab,  30  ref. 

Descriptors:  'Australia,  *Carotenoids,  'Chloro- 
phyll, *Cyanophyta,  'Lipophilic  pigments,  "Pig- 
ments, Bacteria,  Bays,  Chlorophyll  a,  Cyanobac- 
teria,  Diatoms,  Paleolimnology,  Shark  Bay 


Lipophilic  pigments  were  examined  in  microbial 
mat  communities  dominated  by  cyanobacteria  in 
the  intertidal  zone  and  by  diatoms  in  the  subtidal 
and  sublittoral  zones  of  Hamelin  Pool,  Shark  Bay, 
Western  Australia.  These  microbial  mats  have  evo- 
lutionary significance  because  of  their  similarity  to 
lithified  stromatolites  from  the  Proterozoic  and 
Early  Paleozoic  eras.  Fucoxanthin,  diatoxanthin, 
diadinoxanthin,  beta-carotene,  and  chlorophylls  a 
and  c  characterized  the  diatom  mats,  whereas 
cyanobacterial  mats  contained  myxoxanthophyll, 
zeaxanthin,  echinenone,  beta-carotene,  chlorophyll 
a  and  in  some  cases,  sheath  pigment.  The  presence 
of  bacteriochlorophyll  a  within  the  mats  suggests  a 
close  association  of  photosynthetic  bacteria  with 
diatoms  and  cyanobacteria.  The  high 
carotenoids:chlorophyll  a  ratios  (0.84-2.44  wt/wt) 
in  the  diatom  mats  suggest  that  carotenoids  served 
a  photoprotective  function  in  this  high  light  envi- 
ronment. By  contrast,  cyanobacterial  sheath  pig- 
ment may  have  largely  supplanted  the  photopro- 
tective role  of  carotenoids  in  the  intertidal  mats. 
(Author's  abstract) 
W90-09244 


ANTIBIOTIC  RESISTANCE  OF  SALMONELLA 
STRAINS  ISOLATED  FROM  NATURAL  POL- 
LUTED WATERS. 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09274 


RARE  EARTH  ELEMENTS  IN  RIVERS,  ESTU- 
ARIES, AND  COASTAL  SEAS  AND  THEIR  SIG- 
NIFICANCE TO  THE  COMPOSITION  OF 
OCEAN  WATERS. 

Cambridge  Univ.  (England).  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09292 


GEOCHEMISTRY  OF  DISSOLVED  PHOS- 
PHATE IN  THE  SEPIK  RIVER  AND  ESTUARY, 
PAPUA,  NEW  GUINEA. 

Harvard  Univ.,  Cambridge,  MA.  Dept.  of  Earth 

and  Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09293 


MICROPHYTOBENTHIC  PIGMENTS  IN  A 
SALT  MARSH  POND  DETERMINED  BY  HPLC 
AND  SPECTROPHOTOMETRY. 

IFREMER,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09294 


TEMPORAL  AND  SPATIAL  VARIATIONS  IN 
IRON  CONCENTRATIONS  OF  TROPICAL  BI- 
VALVES DURING  A  DREDGING  EVENT. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Biology. 

B.  E.  Brown,  and  A.  J.  Kumar. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 

3,  p   118-123,   1990.  4  fig,   1   tab,  26  ref.   Natural 

Environment   Research   Council   grant   GR/5857. 

Descriptors:  'Bioindicators,  'Dredging,  'Intertidal 
areas,  'Iron,  'Mollusks,  'Pollutant  identification, 
'Tropical  regions,  'Water  pollution,  Mine  wastes, 
Reefs,  Thailand,  Tin,  Tissue  analysis,  Water  pollu- 
tion sources. 

Shellfish  are  valuable  biological  indicators  of  metal 
pollution.  Tissue  iron  concentrations  in  the  tropical 
bivalves  Saccostrea  cucullata  and  Isognonmon  col- 
lected from  three  sites  around  Ko  Phuket,  Thai- 
land were  significantly  negatively  correlated  with 
body  weight.  The  study  sites  were  on  the  intertidal 
reef  flats.  Site  A  was  a  bay  with  a  tin-ore  dressing 
plant,  adjacent  to  a  tin-smelter.  Site  B  was  a  bay 
with  an  intertidal  reef,  but  no  direct  effluent  dis- 
charge from  industry.  Site  C  was  also  an  intertidal 
reef,  but  with  a  westerly  aspect,  being  subject  to 
the  south-west  monsoon  influence.  The  relation- 
ship between  metal  concentration  and  body  weight 
differs  with  respect  to  location,  with  highest  iron 
levels  being  recorded  in  bivalves  living  in  the 
vicinity  of  a  tin-ore  dressing  plant.  Temporal  ele- 


vations in  bivalve  iron  concentrations  closely  par- 
allel times  of  dredging  activity  and  iron  effluent 
discharge.  The  effect  of  body  size  on  iron  concen- 
trations was  investigated  in  both  shellfish  species 
by  using  linear  regression  analysis  of  logarithmic 
transformed  data.  A  negative  relationship  between 
body  size  and  iron  concentrations  was  significant 
for  both  species.  (Mertz-PTT) 
W90-09296 


CONDITIONS  OF  THE  PERACARID  POPULA- 
TIONS OF  SUBTIDAL  COMMUNITIES  IN 
NORTHERN  BRITANNY  TEN  YEARS  AFTER 
THE  AMOCO  CADIZ  OIL  SPILL. 

Centre  d'Etudes  d'Oceanographie  et  de  Biologie 

Marine,  Roscoff  (France). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09297 


POLLUTION  EFFECTS  ON  THE  STRUCTURE 
OF  MEIOFAUNAL  COMMUNITIES  IN  THE 
BAY  OF  NAPLES. 

Naples    Univ.    (Italy).    Dipt.    Genetica,    Biologia 

Generale  e  Molecolare. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09300 


BASIC  CHARACTERISTICS  OF  THE  TIDAL 
FLAT  ON  THE  NORTH  COAST  OF  HANGZ- 
HOU  BAY  (IN  CHINESE). 

East  China  Normal  Univ.,  Shanghai.  Inst,  of  Estua- 
rine  and  Coastal  Research. 
P.  Cao,  Y.  Dong,  S.  Yan,  and  G.  Gu. 
Oceanologia  et  Limnologia  Sinica  (Hai  Yang  Yu 
Hu  Chao)  HYHCAG,  Vol.  20,  No.  5,  p  412-421, 
1989.  10  fig,  3  tab,  4  ref.  English  summary. 

Descriptors:  'China,  'Estuaries,  'Hangzhou  Bay, 
♦Sediment  transport,  'Tidal  flats,  Coastal  areas, 
Erosion,  Sedimentation. 

The  tidal  flat  on  the  north  coast  of  Hangzhou  Bay 
which  runs  from  Nanhui  Point  in  the  east  to 
Ganpu  in  the  west  was  formed  under  the  dynamic 
action  of  large  tidal  currents  and  high  velocity 
waves.  Sediments  on  the  north  coast  of  Hangzhou 
Bay  come  mainly  from  the  Changjiang  estuary. 
Longitudinal  sediment  transport  along  the  coast  is 
restricted  by  the  boundary  conditions,  changing 
the  flat  through  the  processes  of  erosion  and  sedi- 
mentation. Due  to  the  transverse  diffusion  of  sedi- 
ments in  the  formation  of  the  tidal  flats,  the  sedi- 
ments are  transported  toward  the  banks.  There- 
fore, the  sediment  grain  size  distribution  is  general- 
ly from  coarse  to  fine.  The  tidal  flat  on  the  north 
of  Hangzhou  Bay  is,  in  general,  the  product  of 
longitudinal  and  transverse  movement  of  sedi- 
ments. (Author's  abstract) 
W90-09328 


STUDIES  ON  SEDIMENTARY  PHOSPHATE 
IN  RECENT  SEDIMENTS  OF  THE  ZHUJIANG 
RIVER  ESTUARY. 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

X.  Lan. 

Oceanologia  et  Limnologia  Sinica  (Hai  Yang  Yu 

Hu  Chao)  HYHCAG,  Vol.  20,  No.  5,  p  480-487, 

September  1989.  2  fig,  6  tab,  10  ref. 

Descriptors:  'China,  'Phosphates,  'Salinity,  'Sedi- 
ment chemistry,  Calcium,  Estuaries,  Iron,  Zhu- 
jiang  River. 

The  Zhujiang  river  estuary  is  located  in  a  subtropi- 
cal zone.  A  systematic  analysis  of  recent  sediment 
samples  has  revealed  that  sedimentary  phosphate 
can  be  used  to  distinguish  the  salinity  changes  of 
sedimentary  environments  and  can  be  an  indicator 
of  sedimentary  facies.  The  change  in  the  ratio  of 
Ca/(Ca  +  Fe)  in  recent  sedimentary  phosphate  in 
the  Zhujiang  river  estuary  is  in  agreement  with  the 
changes  in  other  recent  sedimentary  environments. 
This  implies  that  the  ratio  of  Ca/(Ca  +  Fe)  in 
sedimentary  phosphate  does  reflect  to  some  extent 
the  paleoenvironment  and  paleosalinity.  The  salini- 
ty value  (S  ppt)  evaluated  by  Nelson's  salinity 
quantitative  formula  for  the  Zhujiang  river  estuary 
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is  relative  to  the  relationship  of  bottom  layer  salini- 
ty, which  indicates  that  S  ppt  is  somewhat  high 
when  the  ratio  of  Ca/(Ca  +  Fe)  is  lower,  but  low 
when  the  ratio  of  Ca/(Ca  +  Fe)  is  higher.  (Au- 
thor's abstract) 
W90-09331 


SPECIATION  OF  TIN  IN  SEDIMENTS  OF  AR- 
CACHON  BAY  (FRANCE). 

Universite  de  Pau  et  des  Pays  de  l'Adour  (France). 

Lab.  de  Chimie  Analytique. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09392 


EFFECTS  OF  THE  INSECTICIDE  METHOMYL 

ON   DEVELOPMENT   AND   REGENERATION 

IN  MEGALOPA   AND   JUVENILES   OF  THE 

MUD  CRAB,  RHITHROPANOPEUS  HARRISII 

(GOULD). 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09441 


BIOLOGICAL  IMPACT  OF  WOOD  TREATED 
WITH  CHROMATED  COPPER  ARSENATE  ON 
SELECTED  ESTUARINE  ORGANISMS. 

New  Jersey  Medical   School,   Newark.   Dept.   of 

Anatomy. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09442 


USE  OF  GRASS  SHRIMP  (PALAEMONETES 
PUGIO)  LARVAE  IN  FIELD  BIOASSAYS  OF 
THE  EFFECTS  OF  AGRICULTURAL  RUNOFF 
INTO  ESTUARIES. 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09443 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


DISTILLATION  IRRIGATION:  A  LOW- 
ENERGY  PROCESS  FOR  COUPLING  WATER 
PURIFICATION  AND  DRIP  IRRIGATION. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09365 


3B.  Water  Yield  Improvement 


CLOUD  SEEDING,  DATA  COLLECTION  AND 
ANALYSIS  ASSOCIATED  WITH  THE  COLO- 
RADO RIVER  AUGMENTATION  DEMON- 
STRATION PROGRAM,  1985-86  SEASON. 

North  American  Weather  Consultants,  Salt  Lake 

City,  UT. 

J.  R.  Thompson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  NAWC  Report 

WM  86-7,  December  1986.  109p,  3  fig,  15  tab,  6 

ref,  append.   Bureau  of  Reclamation  Contract  5- 

CR-8 1-05090. 

Descriptors:  *Cloud  seeding,  'Colorado  River, 
•Flow  augmentation,  'Meteorological  data  collec- 
tion, 'Weather  modification,  Cloud  liquid  water, 
Colorado,  Data  acquisition,  Data  collections, 
Grand  Mesa,  Network  design,  Radiometry,  Silver 
iodide. 

Limited  experimental  cloud  seeding  was  conduct- 
ed for  the  first  time  as  a  part  of  the  Colorado  River 
Augmentation  Demonstration  Program  (CRADP) 
during  the  1985-86  winter  season.  The  cloud  seed- 
ing occurred  over  the  Grand  Mesa  region  of  west- 
ern Colorado.  Seeding  activities,  which  included 
aerial  and  ground  releases  of  silver-iodide-ammoni- 
um iodide-acetone,  were  associated  with  three 
research  studies,   i.e.,   microphysical   experiments, 


transport  and  dispersion  of  seeded  plumes,  and 
systems  reliability  testing  of  a  new  prototype  cloud 
seeding  generator.  Results  obtained  from  the  cli- 
matological  studies  from  one  winter  season  (about 
two  months)  of  cloud  seeding  have  clearly  demon- 
strated that  not  only  is  the  Grand  Mesa  an  ideal 
place  to  conduct  weather  modification  research, 
but  also  appears  to  be  a  very  suitable  laboratory 
that  contains  an  atmosphere  which  is  amenable  to 
cloud  seeding  effects.  More  data  needs  to  be  ac- 
quired from  a  larger  sample  of  meteorological  con- 
ditions to  provide  the  sort  of  information  needed  to 
improve  cloud  seeding  technology  in  the  Colorado 
River  Basin.  Several  transport  and  dispersion  (T 
and  D)  studies  were  made  during  the  1985-86  field 
season  which  have  provided  valuable  information 
about  the  action  of  seeding  plumes  released  from 
the  ground,  or  an  aircraft.  Ground  released  plumes 
were  frequently  observed  to  reach  an  altitude  two 
thousand  feet  above  the  Mesa  top,  suggesting  that 
ground  seeding  would  be  an  effective  delivery 
system.  Measurements  of  liquid  water,  made  with  a 
microwave  radiometer,  have  documented  the  fre- 
quent occurrence  of  liquid  water  in  association 
with  700  mb  wind  flow  from  the  south  or  south- 
west. Data  from  the  icing  rate  meters  at  Rapid 
Creek  and  the  WAPA  tower  substantiate  that 
liquid  water  is  most  frequently  observed  with 
'southerly'  flow  but  not  to  the  extent  the  radiome- 
ter data  suggests.  The  icing  rate  meter  data  clearly 
indicates  the  highest  per  hour  average  (in  g/cu  m) 
occurs  with  'northerly'  flow.  There  is  some  ques- 
tion as  to  the  validity  of  the  radiometer  data  with 
northerly  flow  since  air  passing  over  the  radiome- 
ter is  in  a  descending  mode  and  is  losing  liquid 
water.  A  specific  recommendation  would  be  to 
locate  the  radiometer  on  top  of  the  Mesa  to  ac- 
quire the  most  representative  liquid  water  measure- 
ments possible.  (Lantz-PTT) 
W90-08754 


PREDICTION  OF  ANNUAL  WATER  YIELD 
FROM  LAND  MANAGEMENT  ACTIVITIES. 

Colorado  State  Univ.,  Fort  Collins. 
J.  D.  Stednick,  and  D.  F.  Potts. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  61-626,  6  fig,  1 
tab,  1 1  ref. 

Descriptors:  'Headwaters  hydrology,  'Land  man- 
agement, 'Model  studies,  'Water  yield  improve- 
ment, Instream  flow,  Land  use,  Precipitation, 
Vegetation,  Water  use,  Water  yield. 

Wildland  management  often  involves  vegetation 
manipulation  that  increases  annual  water  yield.  In 
some  regions  of  the  western  U.S.,  increased  water 
yield  is  often  a  forest  management  target,  as  total 
water  yield,  instream  flow  requirement  or  other 
downstream  user  need.  In  other  regions  of  the 
west,  management  objectives  may  be  to  limit  water 
yield  increases  for  the  protection  of  stream  channel 
stability  and  fisheries.  In  either  regard,  quantifica- 
tion of  water  yield  increases  from  vegetation  re- 
moval are  necessary,  and  hydrologic  models  must 
be  used.  WATBAL  is  a  model  that  was  designed 
for  hydrologic  regimes  dominated  by  snowfall  and 
is  therefore  appropriate  for  use  in  most  of  the 
higher-elevation  western  United  States.  It  was 
adopted  and  modified  from  its  original  data-inten- 
sive format  for  use  in  the  WRENSS  procedures. 
This  paper  presents  a  sensitivity  analysis  of  the 
WRENSS  version  of  WATBAL.  The  analysis  in- 
cludes a  comparison  of  observed  and  predicted 
annual  water  yield  from  managed  and  unmanaged 
watersheds  on  the  Fraser  Experimental  Forest  in 
Colorado  to  determine  required  accuracy  of  input 
parameters.  Results  indicate  that  accurate  predic- 
tion of  annual  water  yield  requires  accurate  pre- 
cipitation measurements.  WATBAL  predictions 
are  not  sensitive  to  vegetation  species  or  pre-dis- 
turbance  stand  characteristics.  Evaluation  of  model 
sensitivity  to  input  parameters  identifies  opportuni- 
ties for  model  improvement,  and  suggests  reevalua- 
tion  of  'target'  water  yield  accuracy.  (See  also 
W90-08822)  (Author's  abstract) 
W90-08884 


MANAGEMENT  OF  BASEFLOW  AUGMENTA- 
TION: A  REVIEW. 


San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 

V.  M.  Ponce,  and  D.  S.  Lindquist. 
Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 
2,  p  259-268,  April  1990.  30  ref. 

Descriptors:  'Base  flow,  'Base-flow  augmentation, 
'Streamflow,  'Water  resources  management, 
'Water  yield  improvement.  Bank  stabilization, 
Channel  stability,  Colorado,  Erosion  control,  Low 
flow,  Oregon,  Range  management,  Riparian  vege- 
tation, Runoff,  Sediment  control,  Semiarid  lands, 
Soil  conservation,  Utah,  Vegetation,  Water  conser- 
vation, Water  quality. 

Basedow  augmentation  refers  to  the  temporary 
storage  of  subsurface  water  in  floodplains,  stream- 
banks,  and/or  stream  bottoms  during  the  wet 
season,  either  by  natural  or  artificial  means,  for 
later  release  during  the  dry  season  to  increase  the 
magnitude  and  permanence  of  low  flows.  Manage- 
ment strategies  for  baseflow  augmentation  fall  into 
the  following  categories:  (1)  range  management, 
(2)  upland  vegetation  management,  (3)  riparian 
vegetation  management,  (4)  upland  runoff  deten- 
tion and  retention,  and  (5)  the  use  of  instream 
structures.  The  benefits  of  a  management  strategy 
focused  on  baseflow  augmentation  are  many,  in- 
cluding: (1)  increased  summer  flows,  (2)  healthier 
riparian  areas,  (3)  increased  channel  and  bank  sta- 
bility, (4)  decreased  erosion  and  sediment  trans- 
port, (5)  improved  water  quality,  (6)  enhanced  fish 
and  wildlife  habitat,  (7)  lower  stream  temperatures, 
and  (8)  improved  stream  aesthetics.  Case  studies  of 
baseflow  augmentation  are  presented  for  Camp 
Creek,  Oregon;  Sheep  Creek  Barrier  Dam,  Utah; 
Alkali  Creek,  and  Trout  Creek,  both  in  Colorado. 
Given  its  clear  impact  on  soil  and  water  conserva- 
tion, particularly  in  the  semiarid  western  U.S.,  it 
appears  that  baseflow  augmentation  is  a  concept 
worth  investigating.  Research  is  needed  on  how  to 
integrate  baseflow  augmentation  within  compre- 
hensive resource  management  strategies.  (Author's 
abstract) 
W90-09350 


3C.  Use  Of  Water  Of  Impaired 
Quality 


NUTRIENT  ACCUMULATION  IN  TREES  AND 
SOIL  FOLLOWING  IRRIGATION  WITH  MU- 
NICIPAL EFFLUENT  IN  AUSTRALIA. 

Victoria  Dept.  of  Conservation,  Forests  and 
Lands,  State  Forests  and  Lands  Service,  Mel- 
bourne (Australia). 

H.  T.  L.  Stewart,  P.  Hopmans,  D.  W.  Flinn,  and 
T.  J.  Hillman. 

Environmental  Pollution  ENPOEK,  Vol.  63,  No. 
2,  p  155-177,  1990.  3  fig,  6  tab,  36  ref. 

Descriptors:  'Biomass,  'Fertilization,  'Fertilizers, 
•Irrigation,  'Land  disposal,  'Limiting  nutrients, 
'Municipal  wastewater,  'Plant  growth,  Australia, 
Bioaccumulation,  Calcium,  Eucalyptus  trees,  Mag- 
nesium, Nitrogen,  Phosphorus,  Sodium,  Weed  con- 
trol. 

Irrigation  of  tree  crops  is  being  evaluated  as  a 
method  of  land  disposal  of  municipal  effluent  in 
Australia.  A  study  was  carried  out  from  1980-1984 
in  which  seven  tree  species  were  sprinkler-irrigat- 
ed with  effluent  at  an  annual  rate  of  1 191-1752  mm. 
Effective  weed  control  and  frequent  irrigation  re- 
sulted in  good  survival  of  all  species  (83-100%)  at 
12  months.  Total  productivity  was  estimated  at  age 
4  years  by  measuring  biomass  of  each  species  inclu- 
sive of  litter  and  roots  to  a  soil  depth  of  80  cm. 
Biomass  production  of  the  high-yielding  species 
Eucalyptus  grandis  and  E.  saligna,  was  around  10 
kg/m  squared.  Percentage  leaf  mass  of  these  spe- 
cies was  small  (8-9%)  compared  with  25%  and 
29%  for  the  relatively  slow-growing  Casuarina 
cunninghamiana  and  Pinus  radiata.  Accumulation 
of  nutrients  in  the  total  biomass  differed  signifi- 
cantly between  species  and  ranged  from  34-54  g/sq 
m  for  nitrogen,  4.0-10.4  g/sq  m  for  phosphorus, 
2.1-12.2  g/sq  m  for  sodium,  22-34  g/sq  m  for 
potassium,  12-61  g/sq  m  for  calcium  and  4.7-9.3  g/ 
sq  m  for  magnesium.  Chemical  properties  of  soils 
(0-150  cm)  were  measured  in   1980  and  again  in 
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1984.  Concentrations  of  total  phosphorus,  and  ex- 
changeable sodium,  calcium,  and  magnesium  were 
increased  in  the  upper  profile.  Overall,  soil  chemi- 
cal properties  were  not  adversely  affected  by  efflu- 
ent irrigation  over  the  four-year  period,  though 
there  was  a  trend  towards  more  sodic  conditions  in 
the  soil  profile.  Nutrient  accumulation  in  soil  oc- 
curred mainly  in  the  0-35  cm  depth,  coinciding 
with  the  main  root  zone  of  the  trees.  Renovation  of 
the  effluent  was  therefore  estimated  as  the  amount 
of  each  nutrient  accumulated  in  the  biomass  (aver- 
aged over  the  seven  species)  plus  soil  (0-35  cm), 
expressed  as  a  percentage  of  amount  applied  in 
irrigation  over  the  four  years;  that  is,  nitrogen, 
29%;  phosphorus,  78%;  sodium,  15%;  potassium, 
26%;  calcium,  98%,;  and  magnesium,  54%.  (Au- 
thor's abstract) 
W90-08732 


BERMUDAGRASS  RESPONSE  TO  LEACHING 
FRACTIONS,  IRRIGATION  SALINITY,  AND 
SOIL  TYPES. 

Nevada  Univ.,  Reno.  Dept.  of  Plant  Science. 
D.  A.  Devitt. 

Agronomy  Journal  AGJOAT,  Vol.  81,  No.  6,  p 
893-901,  November/December  1989.  5  fig,  3  tab, 
21  ref. 

Descriptors:  *Bermudagrass,  *Impaired  water  use, 
•Irrigation,  'Leaching,  *Saline  water,  *Turf 
grasses,  'Wastewater  irrigation,  Canopy,  Evapo- 
transpiration,  Model  studies,  Plant  growth,  Plant 
water  potential.  Saline  soils,  Sand,  Soil  types,  Soil- 
water-plant  relationships. 

A  study  was  conducted  to  determine  the  impact 
that  varied  leaching  fractions,  irrigation  salinity, 
and  soil  types  had  on  root  growth  and  distribution, 
and  fractional  water  uptake  of  bermudagrass  (Cyn- 
odon  dactylon).  Bermudagrass  was  grown  for  a 
two-year  period  in  large  columns  packed  with 
three  different  soil  types  (sandy  loam,  silt  loam, 
and  clay).  Saline  water  was  synthesized  and  ap- 
plied at  three  different  salinity  levels  (electrical 
conductivities  of  1.5,  3.0,  and  6.0  dS/m).  Irriga- 
tions were  applied  three  days  a  week  at  a  rate 
beyond  measured  evapotranspiration  to  establish 
three  different  leaching  fractions  (0.09,  0.18,  and 
0.27).  The  soil  salinity,  soil  solution  chloride,  root 
density,  and  volumetric  water  contents  were  meas- 
ured in  soil  cores  taken  with  depth  and  time.  Dry 
matter  of  weekly  grass  clippings  was  measured  and 
recorded  throughout  the  two-year  period.  Plant 
water  status  was  monitored  by  measuring  canopy 
temperatures  and  leaf  xylem  water  potentials.  Re- 
sults indicated  that  bermudagrass  was  very  tolerant 
to  the  range  of  salinity-leaching  conditions  im- 
posed. However,  differences  were  noted  by  treat- 
ments, with  the  sandy  soil  showing  as  much  as  a 
25%  yield  decrement  at  the  highest  salinity  level. 
Salinity  of  the  irrigation  water,  rather  than  soil 
salinity  was  more  highly  correlated  with  most  of 
the  soil-plant-water  relationships  observed.  Root 
length  density  was  best  described  by  a  hyperbolic 
function.  Only  limited  success  was  found  in  corre- 
lating root  length  density  with  fractional  water 
uptake.  In  addition,  poor  correlations  were  found 
between  soil  salinity  with  depth  and  fractional 
water  uptake.  These  findings  indicate  that  the  abili- 
ty to  predict  water  uptake  based  on  root  distribu- 
tion and/or  soil  salinity  would  be  poor  and  that 
great  error  might  occur  in  using  such  an  approach 
in  predictive  models.  (Author's  abstract) 
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USE  OF  SALINE  DRAINAGE  WATER  FOR  IR- 
RIGATION: IMPERIAL  VALLEY  STUDY. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  3F. 
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INTERCEPTING,  ISOLATING,  AND  REUSING 
DRAINAGE  WATERS  FOR  IRRIGATION  TO 
CONSERVE  WATER  AND  PROTECT  WATER 
QUALITY. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09007 


SALT  SENSITIVITY  OF  COWPEA  AT  VARI- 
OUS GROWTH  STAGES. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
For  primary  bibliographic  entry  see  Field  21. 
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3D.  Conservation  In  Domestic  and 
Municipal  Use 

VALUING  URBAN  WATER  ACQUISITION. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  6B. 
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WATER  ALLOCATION  UNDER  A  RIPARIAN 

SYSTEM  TAKING  INTO  ACCOUNT  SURFACE 

AND  GROUNDWATER  INTERACTIONS-THE 

CASE  OF  IRRIGATION   DEVELOPMENT  IN 

THE  HEADWATERS  OF  THE  SUSQUEHANNA 

RIVER. 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  6E. 
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ADAPTIVE  STEM  AND  ADVENTITIOUS 
ROOT  RESPONSES  OF  TWO  TOMATO  GENO- 
TYPES TO  FLOODING. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  21. 
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EVAPOTRANSPIRATION  OF  COOL-SEASON 
GRASSES  GROWN  WITH  MINIMAL  MAINTE- 
NANCE. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  21. 
W90-08895 


SEQUENTIALLY  ADDITIVE  AND  OTHER 
INTERACTIONS  BETWEEN  NITROGEN  FER- 
TILIZER AND  IRRIGATION  ON  THE  YIELD 
OF  WHEAT  GRAIN  IN  A  FIELD  IN  KANSAS. 
California  Univ.,  Los  Angeles.  Lab.  of  Biomedical 
and  Environmental  Sciences. 
A.  Wallace. 

Journal  of  Plant  Nutrition  JPNUDS,  Vol.  13,  No. 
3/4,  p  411-423,  1990.  9  fig,  3  tab,  3  ref. 

Descriptors:  *Crop  production,  'Irrigation,  'Ni- 
trogen, 'Nutrients,  'Soil-water-plant  relationships, 
'Wheat,  Crop  yield,  Fertilizers,  Kansas,  Leaching, 
Plant  growth,  Plant  physiology,  Statistical  analy- 


Three  cultivars  of  wheat  (Triticum  aestivum  L.) 
were  grown  in  a  field  experiment  with  three  nitro- 
gen levels  (0,  84,  168  kg/ha)  and  three  irrigation 
systems  (dryland,  limited  irrigation,  and  full  irriga- 
tion) to  make  nine  treatments  for  each  of  three 
different  cultivars.  Sequentially  additive,  synergis- 
tic and  antagonistic  interactions  were  observed. 
The  84  kg/ha  of  nitrogen  was  more  effective  with- 
out irrigation  than  the  same  nitrogen  with  limited 
and  full  irrigation  indicating  either  nitrogen  leach- 
ing with  irrigation  or  additional  nitrogen  stress 
resulting  from  increased  growth  due  to  the  irriga- 
tion. With  84  kg/ha  of  nitrogen,  actual  responses 
to  nitrogen  and  irrigation  were  less  than  those 
predicted  by  sequential  additivity  indicating  that 
the  irrigation  was  too  much  for  the  84  kg  rate  of 
nitrogen.  At  times,  both  nitrogen  and  water  were 
Liebig-type  limiting  factors  and  at  other  times  they 
were  Mitscherlich-type  factors.  The  results  of  this 
study  are  an  excellent  example  of  the  value  of 
overcoming  two  different  limiting  factors  simulta- 
neously in  the  improvement  of  crop  yields  and  of 
possible  problems  which  could  hinder  the  sequen- 
tially additive  interaction.  (Author's  abstract) 
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YIELD  AND  QUALITY  OF  PROCESSING  TO- 
MATOES IN  RESPONSE  TO  IRRIGATION 
RATE  AND  SCHEDULE. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Horticultural  Science. 

For  primary  bibliographic  entry  see  Field  21. 
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ANTITRANSPIRANT  REDUCES  WATER  USE 
BY  PEACH  TREES  FOLLOWING  HARVEST. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  21. 
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MICROSPRINKLER  IRRIGATION  AND 
GROWTH  OF  YOUNG  'HAMLIN'  ORANGE 
TREES. 

Florida  Univ.,  Gainesville.  Dept.  of  Fruit  Crops. 
For  primary  bibliographic  entry  see  Field  21. 
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IRRIGATION  SCHEDULING  MODEL  FOR 
SNAP  BEAN. 

Georgia  Coastal  Plain  Experiment  Station,  Tifton. 
D.  A.  Smittle,  W.  L.  Dickens,  and  J.  R.  Stansell. 
Journal  of  the  American  Society  for  Horticultural 
Science   JOSHB5,   Vol.    115,   No.   2,   p   226-230, 
March  1990.  2  fig,  3  tab,  22  ref. 

Descriptors:  'Beans,  'Irrigation  practices,  'Irriga- 
tion scheduling,  'Mathematical  models,  'Plant 
water  potential,  Crop  production,  Fertilizers,  Irri- 
gation programs,  Model  studies,  Nitrogen,  Nutri- 


An  irrigation  scheduling  model  for  snap  bean  (Pha- 
seolus  vulgaris  L.)  was  developed  and  validated. 
The  model  was  validated  using  a  line  source  irriga- 
tion system  with  irrigation  depths  ranging  from 
3%  to  145%  of  the  model  rate  in  1985  and  from 
4%  to  180%  of  the  model  rate  in  1986.  Nitrogen 
fertilization  rates  ranged  from  50%  to  150%  of  the 
recommended  rate  both  years.  Marketable  pod 
yields  increased  as  irrigation  rate  increased  in  1985. 
Irrigation  at  4%,  44%,  65%,  80%,  150%,  and 
180%  of  the  model  rate  produced  yields  that  were 
4%,  39%,  71%,  85%,  92%,  and  55%  as  great  as 
yields  with  the  model  rate  in  1986.  Marketable  pod 
yields  increased  as  nitrogen  rate  increased  when 
irrigation  was  applied  at  80%,  100%,  or  150%  of 
the  model  rate  in  1986,  but  pod  yields  varied  less 
with  nitrogen  rate  when  irrigation  was  applied  at 
4%,  44%,  65%,  or  180%  of  the  model.  (Author's 
abstract) 
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EFFECT  OF  ZERO  AND  CONVENTIONAL 
TILLAGE  ON  BARLEY  YIELD  AND  NITRATE 
NITROGEN  CONTENT,  MOISTURE  AND 
TEMPERATURE  OF  SOIL  IN  NORTH-CEN- 
TRAL ALBERTA. 

Alberta  Univ.,  Edmonton.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  21. 
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KINEMATIC  OVERLAND  FLOW  MODEL  TO 
DETERMINE  DEPRESSION  STORAGE  OF 
TILLED  SURFACES. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

For  primary  bibliographic  entry  see  Field  2E. 
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EFFECTS  OF  SURFACE  MANAGEMENT  ON 
THE  HYDROLOGY  OF  A  VERTISOL  IN  SEMI- 
ARID  AUSTRALIA. 

Queensland  Dept.  of  Primary  Industries,  Bunda- 

berg  (Australia). 

M.  M.  Sallaway,  D.  F.  Yule,  D.  Mayer,  and  P.  W. 

Burger. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  15,  No. 

3,  p  227-245,  February  1990.  10  fig,  2  tab,  20  ref. 

Descriptors:  'Arid  climates,  'Australia,  'Land  use, 
•Overland     flow,     'Rainfall-runoff    relationships, 
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♦Soil  erosion,  'Tillage,  Crop  production,  Cultiva- 
tion, Flood  peak,  Rainfall,  Rainfall  intensity, 
Runoff  volume,  Soil  water,  Surface  roughness, 
Vegetation. 

Rapid  expansion  of  cropping  in  semi-arid  north- 
eastern Australia  in  recent  years  has  led  to  major 
changes  in  catchment  hydrology  and  the  potential 
for  erosion.  Runoff  volume  and  peak  runoff  rates 
are  influenced  by  storm  rainfall  and  its  intensity, 
tillage  practices,  surface  cover,  surface  roughness 
and  surface  soil  water  deficit,  but  the  influences  are 
not  well  denned  for  general  use.  Data  were  ob- 
tained on  contour  catchments  varying  from  8-16  ha 
under  different  tillage  and  crop  treatments,  over  a 
four-year  period.  The  response  of  runoff  and  peak 
runoff  rate  to  the  interactive  effects  of  the  inde- 
pendent variables  was  examined  using  multiple  re- 
gression analysis.  As  expected,  the  main  factor 
affecting  runoff  volumes  was  total  rainfall,  while 
peak  runoff  rate  was  mainly  determined  by  rainfall 
intensity.  The  other  variables  had  smaller,  interac- 
tive effects.  The  major  effects  of  the  management 
practices  were  soil  water  deficit  on  total  runoff  and 
surface  cover  on  peak  runoff  rate.  The  process  of 
runoff  generation  is  complex.  Surface  cover,  sur- 
face roughness  and  soil  water  deficit  can  be  man- 
aged to  minimize  both  total  runoff  and  peak  runoff 
rate.  Maintenance  of  surface  cover  by  reduced  or 
zero-tillage  practices  is  the  most  stable  and  depend- 
able approach  during  fallow,  and  early  establish- 
ment of  a  growing  crop  will  further  decrease  both 
runoff  and  runoff  rate.  Benefits  from  increasing 
surface  roughness  by  cultivation  are  greatly  can- 
celled by  the  associated  reduction  in  surface  cover. 
(Author's  abstract) 
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ENERGY  BALANCE  AND  WATER  USE  OF 
CROPS. 

Nebraska  Univ. -Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

J.  Kim,  S.  B.  Verma,  and  N.  J.  Rosenberg. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  48,  No.  1/2,  p  135-147,  October  1989.  11  fig,  1 

tab,  28  ref.  NSF  Grants  ATM-8205431  and  ATM- 

8417995. 

Descriptors:  'Agricultural  water,  'Cereal  crops, 
•Evapotranspiration,  'Plant  physiology,  'Stomatal 
transpiration,  'Water  stress,  'Water  use  efficiency, 
Air  temperature,  Barley,  Bowen  ratio,  Crop  pro- 
duction, Great  Plains,  Nebraska,  Seasonal  varia- 
tion, Solar  radiation,  Vapor  pressure,  Water  poten- 
tials, Wheat,  Wind  speed. 

Micrometeorological  measurements  were  made  in 
spring  barley  (Hordeum  vulgare  L.,  Custer)  and 
winter  wheat  (Triticum  aestivum  L.,  Colt)  crops  at 
Mead,  Nebraska,  an  east  central  Great  Plains  loca- 
tion. Diurnal  and  seasonal  patterns  of  the  energy 
balance  components  were  evaluated  using  the 
Bowen  ratio  technique.  Such  information  is  needed 
for  an  adequate  understanding  of  the  ways  in 
which  plant  communities  respond  to  the  environ- 
mental stresses  encountered  to  the  environmental 
stresses  encountered  in  the  semi-arid  to  sub-humid 
Great  Plains.  Based  on  this  information,  appropri- 
ate methods  for  optimizing  crop  production  and 
water  use  efficiency  can  be  developed.  The  energy 
partitioning  was  controlled  by  the  atmospheric 
evaporative  demand  (i.e.,  vapor  pressure  deficit, 
air  temperature,  wind  speed)  and  by  availability  of 
soil  water.  Frequently,  advection  of  sensible  heat 
influenced  energy  partitioning  strongly  by  increas- 
ing evapotranspiration  (ET).  Percentage  of  net  ra- 
diation consumed  by  ET  decreased  progressively 
from  90  to  50%  in  both  crops  as  they  senesced. 
Stomatal  conductance  of  the  barley  crop,  which 
experienced  mild  water  stress,  decreased  with  de- 
creasing leaf  water  potential  below  a  'critical 
value'  and  with  increasing  vapor  pressure  deficit. 
Stomatal  conductance  in  well-watered  wheat  re- 
sponded to  test  radiation  and  appeared  to  be  inde- 
pendent of  leaf  water  potential  and  vapor  pressure 
deficit.  Water  use  efficiency  ranged  from  0  to  8.3 
(g  dry  matter/kg  water  used)  for  barley  and  from  0 
to  13.6  for  wheat  depending  on  the  growth  stage 
and  the  availability  of  soil  water.  (Brunone-PTT) 
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SHORT-TERM  ESTIMATION  OF  SORGHUM 
EVAPOTRANSPIRATION  FROM  CANOPY 
TEMPERATURE. 

Texas  Agricultural   Experiment   Station,  Temple. 

Blackland  Research  Center. 

For   primary   bibliographic   entry   see   Field   2D. 
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EVAPORATION  FROM  IRRIGATED  WHEAT 
ESTIMATED  USING  RADIATIVE  SURFACE 
TEMPERATURE:  AN  OPERATIONAL  AP- 
PROACH. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

R.  C.  G.  Smith,  H.  D.  Barrs,  and  W.  S.  Meyer. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  48,  No.  3/4,  p  331-344,  November  1989.  9  fig, 
3  tab,  18  ref. 

Descriptors:  'Energy  transfer,  'Evaporation,  'Irri- 
gation management,  'Plant  physiology,  'Solar  ra- 
diation, 'Temperature,  'Wheat,  Aerodynamic  re- 
sistance, Diurnal  variation,  Lysimeters,  Mathemati- 
cal models,  Penman  model,  Plant  growth,  Priestly- 
Taylor  model,  Seasonal  variation,  Wind  speed. 

Hourly  values  of  latent  energy  flux  (LE)  of  wheat, 
calculated  from  the  energy  balance  of  the  stand 
using  infrared  measurements  of  crop  temperature 
to  estimate  sensible  heat  flux  (H),  were  compared 
with  measurements  made  by  a  weighing  lysimeter. 
Measurements  spanned  a  period  of  50  days  in 
which  the  phenology  of  the  crop  changed  from 
anthesis  to  physiological  maturity,  soil  water  defi- 
cit increased  from  0  to  150  mm  over  the  last  20 
days,  and  weather  varied  seasonally  and  diurnally. 
The  energy  balance  estimate  accounted  for  76%  of 
the  variance  in  LE,  but  its  accuracy  was  insensitive 
to  the  correction  of  aerodynamic  resistance  for 
atmospheric  stability  and  wind  speed  effects.  In 
comparison,  the  Penman  and  Priestly-Taylor 
models  of  evaporation  accounted  for  only  58% 
and  41%,  respectively,  of  the  variance  in  LE.  The 
superiority  of  the  energy  balance  estimation  was 
due  to  the  significance  of  H  in  the  energy  balance 
under  this  wide  range  of  conditions.  LE  was  over- 
estimated under  unstable  and  underestimated  under 
stable  conditions.  Over  a  day,  however,  unstable 
conditions  predominated  before  solar  noon  and 
stable  conditions  after  solar  noon.  Therefore,  when 
making  daily  estimates  of  LE,  this  source  of  error 
tended  to  be  self-cancelling.  Hence,  the  energy 
balance  estimate  accounted  for  86%  of  the  vari- 
ance for  LE  averaged  over  the  day,  compared 
with  76%  when  individual  hourly  averages  were 
used.  These  results  may  be  useful  for  improving 
the  operational  use  of  evaporation  estimates  for  the 
management  of  irrigated  crops.  This  approach  has 
been  used  to  develop  an  automatic  irrigation 
system  for  a  lawn  in  which  the  timing  of  the 
irrigation  and  the  quantity  of  water  to  apply  is 
determined  on  the  basis  of  the  energy  balance 
estimate  of  evaporation.  (Brunone-PTT) 
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COMPARISON  OF  BOWEN  RATIO  AND  AER- 
ODYNAMIC ESTIMATES  OF  EVAPOTRAN- 
SPIRATION. 

Laboratoire  de  Bioclimatologie,  Peronne  (France). 
For  primary  bibliographic  entry  see  Field  2D. 
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EVALUATING  PLANT  WATER  STRESS  WITH 
CANOPY  TEMPERATURE  DIFFERENCES. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Idaho  Falls,  ID.  Environmental  Research 
Labs. 

K.  L.  Clawson,  R.  D.  Jackson,  and  P.  J.  Pinter. 
Agronomy  Journal  AGJOAT,  Vol.  81,  No.  6,  p 
858-863,  November/December  1989.  6  fig,  28  ref. 

Descriptors:  'Agriculture,  'Data  acquisition, 
'Evapotranspiration,  'Irrigation  requirements, 
•Mathematical  models,  'Plant  water  potential, 
•Water  stress,  Air  temperature,  Alfalfa,  Canopy, 
Irrigation,  Net  radiation,  Penman-Monteith  model. 
Vapor  pressure. 

The  temperature  stress  day  (TSD)  has  been  used  as 
a  remotely  sensed  indicator  of  plant  water  stress 


without  a  thorough  knowledge  of  TSD  behavior. 
A  study  was  conducted  to  demonstrate  a  depend- 
ence of  the  TSD  on  net  radiation  (R),  air  tempera- 
ture (T)  and  atmospheric  water  vapor  pressure 
(VPD),  and  to  evaluate  a  replacement  water  status 
index.  The  dependence  on  these  parameters  was 
proven  by  the  following  methods:  (1)  theoretically, 
using  the  Penman-Monteith  resistance  equation;  (2) 
empirically,  using  the  non-water-stressed  baseline 
equation  relating  canopy  and  air  temperature  to 
VPD;  and  (3)  in  a  field  experiment  with  alfalfa 
(Medicago  sativa)  on  an  Anthropic  Torrifluvent 
soil.  The  effect  of  these  parameters  caused  the 
field-measured  TSD  to  vary  up  to  7  C,  rendering 
its  utility  as  a  plant  stress  indicator  questionable.  A 
modification  of  the  crop  water  stress  index 
(CWSI),  which  accounts  for  R,  T,  and  VPD,  was 
proposed  as  the  TSD  replacement.  The  modifica- 
tion consisted  of  using  a  measured  instead  of  esti- 
mated well-watered  canopy  temperature  in  the 
canopy  temperature  ratio  defined  by  CWSI.  This 
modified  CWSI  responded  to  imposed  irrigation 
regimes  as  indicated  through  yield  and  evapotran- 
spiration comparisons.  The  modified  CWSI  ap- 
pears to  be  a  suitable  replacement  for  the  TSD  by 
accounting  for  environmental  dependence  while 
maintaining  the  measurement  simplicity  of  the 
TSD.  The  greatest  potential  use  of  the  modified 
CWSI  may  be  in  its  application  to  aircraft-or 
satellite-acquired  data.  The  coolest  temperature  of 
a  given  crop  could  be  assumed  to  reprsent  the 
well-water  canopy  temperature.  This  assumption 
would  be  particularly  appropriate  for  irrigated 
areas  where  the  index  would  be  of  greatest  value 
for  irrigation  scheduling.  (Brunone-PTT) 
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WATER  MARKETING  EFFECTS  ON  CROP- 
WATER  MANAGEMENT. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
J.  Letey,  and  A.  Dinar. 

California  Agriculture  CAGRA3,  Vol.  43,  No.  6,  p 
15-16,  November/December  1989.  1  fig. 

Descriptors:  'Agricultural  water,  'California,  'Ir- 
rigation efficiency,  'Marketing,  'Water  conserva- 
tion, 'Water  management,  'Water  transfer,  Drain- 
age water,  Irrigation,  Irrigation  ditches,  Municipal 
water,  Water  pollution  prevention. 

Increasing  urban  populations  must  be  accommo- 
dated by  increasing  water  supplies.  However,  op- 
portunities in  California  to  develop  additional 
freshwater  supplies  for  human  use  are  limited  and 
expensive.  A  partial  transfer  of  water  presently 
being  used  for  agriculture  to  urban  use  has  been 
considered  to  satisfy  increasing  urban  water  de- 
mands. Water  marketing  has  been  proposed  as  a 
means  of  facilitating  the  water  exchange.  The 
agreement  between  the  Metropolitan  Water  Dis- 
trict of  Southern  California  and  the  Imperial  Irri- 
gation District  is  an  example  of  a  form  of  water 
marketing  that  will  provide  an  additional  100,000 
acre-feet  of  water  per  year  for  urban  use  (an 
amount  that  would  provide  domestic  water  for 
approximately  700,000  people).  Metropolitan 
agreed  to  cement-line  leaking  irrigation  ditches 
carrying  water  to  fields  and  make  other  improve- 
ments in  exchange  for  the  water  conserved.  Water 
marketing  leads  to  reduced  nonpoint  source  pollu- 
tion by  greatly  reducing  the  amount  of  deep  perco- 
lation. Water  marketing  allows  the  farmer  to  pay 
substantial  rates  for  drainage  water  disposal  with 
modest  loss  of  income.  Reduction  of  drainage 
water  volumes  and  the  farmer's  ability  to  pay 
disposal  costs  could  enhance  the  environment  for 
fish  and  wildlife  in  the  western  San  Joaquin 
Valley.  Legal,  political  and  implementation  bar- 
riers must  be  overcome  before  a  water  marketing 
system  can  be  adopted.  Nevertheless,  the  results  of 
this  study  clearly  identify  the  advantages  to  both 
urban  and  agricultural  water  users  and  environ- 
mental quality.  They  also  indicate  that  strong  ef- 
forts to  develop  a  water  marketing  system  directed 
toward  on-farm  irrigation  management  are  advisa- 
ble. (Brunone-PTT) 
W90-08934 
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TURFGRASS  ALTERNATIVES  WITH  LOW 
WATER  NEEDS. 

California  Univ..  Riverside.  Dept.  of  Botany  and 

Plant  Sciences. 

V.  A.  Gibeault,  J.  L.  Meyer,  R.  Autio,  and  R. 

Strohman. 

California  Agriculture  CAGRA3,  Vol.  43,  No.  6,  p 

20-22,   November/December    1989.   2   fig,    1    tab. 

Descriptors:  *Bermudagrass,  irrigation,  'Land- 
scaping,  *Turf  grasses,  *Water  conservation,  Eva- 
potranspiration.  Fertilization,  Plant  growth,  Sea- 
sonal variation,  Water  requirements. 

Many  recreational  facilities  require  a  uniform, 
well-maintained  turf  sward.  Turfgrass  provides  the 
smooth  surface  needed,  as  well  as  a  safety  'cush- 
ion'. Turfgrass  and  other  plants  also  improve  urban 
environments,  reducing  glare  and  traffic  noise. 
Turf  also  reduces  or  controls  soil  erosion.  Turf- 
grass species  require  significant  amounts  of  irriga- 
tion water  to  sustain  their  growth,  appearance  and 
usefulness.  A  study  was  conducted  to  evaluate  the 
turf  quality  of  low-water  requiring  turfgrasses  and 
groundcovers  when  irrigated  at  low  irrigation 
levels  and  maintained  with  regular  mowing.  The 
research  plot  was  seeded  in  April,  1984.  Following 
establishment,  the  site  was  irrigated  at  100%  of 
calculated  evapotranspiration  for  warm-season 
grass,  fertilized  at  0.5  pound  nitrogen  per  1000 
square  feet  per  months  with  ammonium  sulfate  and 
mowed  every  week  at  1.5  inches  with  a  rotary 
mower.  Differential  irrigation,  consisting  of  20,  40 
and  60%  of  calculated  evapotranspiration  began  in 
March,  1985.  Plant  material  characteristics  for  turf 
quality  (a  composite  of  color,  texture,  density,  and 
uniformity)  were  rated  visually  at  regular  intervals, 
using  a  1  to  9  rating  system.  Additionally,  the 
percentage  of  live  desired  plant  material  was  deter- 
mined as  percent  cover.  Of  27  species  of  turfgrass 
and  groundcovers  tested,  bermudagrasses  and  sea- 
shore Paspalum  were  the  best  performing  turf- 
grasses under  very  low  irrigation  regimes.  Two 
species  of  saltbush,  buffalograss  and  two  varieties 
of  Phalaris  also  gave  comparatively  good  cover 
and  quality.  These  species  apparently  resist  the 
stress  of  low  water  application  by  various  mecha- 
nisms, including  dormancy,  deep  roots  and  low 
rates  of  water  use.  (Brunone-PTT) 
W90-08935 


IMPROVED  LEWIS-MILNE  EQUATION  FOR 
THE  ADVANCE  PHASE  OF  BORDER  IRRIGA- 
TION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  P.  D.  Scarlatos,  and  S.  N.  Prasad. 

Irrigation  Science  IRSCD2,  Vol.  11,  No.  1,  p  1-6, 

1990.  4  fig,  2  tab,  15  ref. 

Descriptors:  *Border  irrigation,  *Lewis-Milne 
equation,  'Mathematical  equations,  Advance 
phase,  Depth,  Irrigation,  Mathematical  studies. 

The  Lewis-Milne  (LM)  equation  has  been  applied 
widely  for  design  of  border  irrigation  systems.  The 
LM  equation  is  based  on  the  concept  of  mass 
conservation,  while  the  momentum  balance  is  re- 
placed by  the  assumption  of  a  constant  surface 
water  depth.  Although  this  constant  water  depth 
depends  on  the  inflow  rate,  slope,  and  roughness  of 
the  infiltrating  surface,  no  explicit  relation  has  been 
derived  for  its  estimation.  Assuming  negligible 
border  slope,  the  present  study  theoretically  treats 
the  constant  depth  of  the  LM  equation  by  using 
the  simple  dam-break  wave  solution  along  with 
boundary  layer  theory.  The  wave  front  is  analyzed 
separately  from  the  rest  of  the  advancing  water  by 
considering  both  friction  and  filtration  effects  on 
the  momentum  balance.  The  resulting  equations  in 
their  general  form  are  too  complicated  for  closed- 
form  solutions.  Solutions  therefore  are  given  for 
specialized  cases,  and  the  mean  depth  of  flow  is 
presented  as  a  function  of  the  initial  water  depth  at 
the  inlet.  The  solution  was  calibrated  and  tested 
using  experimental  data.  Conclusions  resulting 
from  this  study  are:  (1)  the  surface  mean  water 
depth  in  the  LM  equation  is  not  constant  and  may 
vary  with  time;  this  variation  tends  to  increase  in 
time  during  the  advance  phase;  (2)  the  computed 
and  calibrated  values  of  the  mean  depth  during  the 
advance  phase  of  border  irrigation   are  in   good 


agreement;  (3)  the  mean  depth  increases  with  in- 
creasing inflow  discharge,  increasing  surface  fric- 
tion, or  decreasing  infiltration;  for  quantiification 
of  these  relations,  application  of  more  experimental 
or  field  data  is  required;  and  (4)  numerical  solution 
of  the  complete  wave  front  advance  equation 
should  yield  even  better  results.  (Rochester-PTT) 
W90-08949 


ESTIMATION  OF  FIELD  SCALE  LEACHING 
RATES  FROM  CHLORIDE  MASS  BALANCE 
AND  ELECTROMAGNETIC  INDUCTION 
MEASUREMENTS. 

New  South  Wales  Dept.  of  Agriculture,  Deniliquin 

(Australia). 

For  primary  bibliographic  entry  see  Field  2K. 

W90-08950 


EFFECTIVE  IRRIGATION  UNIFORMITY  AS 
RELATED  TO  ROOT  ZONE  DEPTH. 

Hebrew    Univ.    of   Jerusalem    (Israel).    Seagram 

Centre  for  Soil  and  Water  Sciences. 

R.  Wallach. 

Irrigation  Science  IRSCD2,  Vol.  11,  No.  1,  p  15- 

21,  1990.  4  fig,  18  ref. 

Descriptors:  'Irrigation,  *Root  zone,  *Soil  water, 
'Spatial  distribution,  Irrigation  design,  Mathemati- 
cal  equations,   Mathematical   studies,   Uniformity. 

In  models  used  for  relating  the  yield  to  irrigation 
uniformity  it  has  been  assumed  that  the  spatial 
distribution  of  irrigation  water,  as  measured  at  the 
soil  surface,  is  indeed  the  water  distribution  at  any 
depth  throughout  the  root  zone.  Here  the  distribu- 
tion of  infiltrated  water  within  the  soil  bulk,  as 
determined  by  an  analytic  solution  of  the  two- 
dimensional  unsaturated  flow  equation,  did  not 
conform  to  that  assumption.  An  alternative  defini- 
tion of  irrigation  uniformity  is  proposed  under  the 
assumption  that  water  uptake  by  roots  does  not 
affect  the  flux  distribution  within  the  soil  profile. 
In  this  analysis,  the  spatial  distribution  of  irrigation 
water  at  the  soil  surface,  which  is  the  upper  bound- 
ary condition  of  the  flow  equation,  is  assumed  to 
be  a  sine  function.  The  solution  to  this  problem 
indicates  that  there  is  a  'damping'  effect,  which 
increases  with  soil  depth,  on  the  surface  flux  fluc- 
tuations. Furthermore,  the  actual  irrigation  uni- 
formity at  a  given  depth  below  the  soil  surface 
depends  on  the  initial  uniformity  at  the  surface  and 
the  distance  between  adjacent  water  sources.  The 
closer  water  sources  are  to  each  other,  the  shal- 
lower is  the  depth  needed  to  damp  the  oscillations 
down  to  a  certain  level.  This  may  explain  why  the 
actual  uniformity  of  drip  irrigation  is  high  while 
the  detailed  distribution  is  very  nonuniform  and  on 
the  other  hand  why  the  actual  uniformity  of  sprin- 
kler guns  is  low  while  the  detailed  actual  distribu- 
tion are  close  to  uniform.  Two  uniformity  coeffi- 
cients are  derived:  (1)  a  depth-dependent  coeffi- 
cient made  up  with  a  damping  factor  that  multi- 
plies the  flux  fluctuations  at  the  soil  surface  and  (2) 
an  effective  uniformity  coefficient,  which  is  an 
average  of  the  depth-dependent  coefficient  over  a 
part  of  the  entire  root  zone.  (Author's  abstract) 
W90-08951 


VARIABILITY  OF  SOIL  WATER  TENSION  IN 
A  TRICKLE  IRRIGATED  CHILE  PEPPER 
FIELD. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
J.  M.  H.  Hendrickx,  and  P.  J.  Wierenga. 
Irrigation  Science  IRSCD2,  Vol.  11,  No.  1,  p  23- 
30,  1990.  5  fig,  2  tab,  29  ref. 

Descriptors:  'Irrigation  efficiency,  'Moisture  ten- 
sion, 'Soil  water,  'Spatial  distribution,  'Trickle 
irrigation,  Data  acquisition.  Drip  irrigation,  Moni- 
toring, Network  design,  Peppers,  Tensiometers. 

Soil-water  tension  variability  in  a  0. 15-ha,  drip- 
irrigated  chile  pepper  field  was  evaluated  to  deter- 
mine the  number  of  tensiometers  required  for 
scheduling  irrigations  in  such  a  field.  Four  plots 
were  irrigated  with  a  trickle  irrigation  system. 
Fifty  tensiometers  were  installed  in  each  plot  and 
monitored  13  days  using  a  handheld  pressure  trans- 
ducer (tensiometer).  The  standard  deviations  of  the 


soil-water  tensions  were  relatively  high  (30  cm  at 
50  cm  tension)  and  increased  when  the  soil  became 
drier  (180  cm  at  400  cm  tension).  The  variability  of 
the  log-transformed  soil-water  tension  values  did 
not  increase  as  the  soil  became  drier.  Forty-eight 
out  of  52  sets  of  soil-water  tension  measurements 
were  approximately  log-normally  distributed. 
Therefore,  it  appears  that  the  log-transformed  soil- 
water  tension  values  should  be  used  for  statistical 
inference  about  the  mean  soil  water  status  in  the 
field.  Temporal  stability  of  the  soil-water  tension 
readings  persisted  for  one  irrigation  interval.  Using 
a  previously  determined  production  function  (yield 
vs  soil-water  tension),  it  was  shown  for  this  the 
field  that  about  seven  tensiometers  were  needed  to 
determine  the  threshold  tension  value  above  which 
yield  starts  to  decrease.  (Author's  abstract) 
W90-08952 


SIMULATED  WATER  AND  SOLUTE  DISTRI- 
BUTION FROM  A  CROSSED  TRIPLE  LINE- 
SOURCE. 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
D.  A.  Magnusson,  and  J.  B.  Asher. 
Irrigation  Science  IRSCD2,  Vol.  11,  No.  1,  p  31- 
36,  1990.  4  fig,  3  tab,  6  ref. 

Descriptors:  'Irrigation,  'Irrigation  requirements, 
'Soil  water,  'Solute  transport,  Crossed  triple  line 
source,  Mathematical  models,  Nitrogen,  Salinity, 
Spatial  distribution. 

Multivariate  irrigation  experiments  usually  are  ex- 
pensive and  seldom  cover  the  whole  range  of 
desired  values.  The  crossed  triple  line-source 
(CTLS)  was  designed  to  provide  a  relatively 
simple  and  inexpensive  irrigation  system  for  creat- 
ing continuous  gradients  of  more  than  one  vari- 
able. A  computer  model  was  developed  to  assist  in 
evaluating  the  continuously  changing  multivariable 
levels  produced  by  the  CTLS  given  various  inputs. 
The  distribution  function  of  a  single  sprinkler  was 
used  in  development  of  the  model.  The  results  of 
the  overlapping  sprinkling  patterns  were  calculat- 
ed throughout  the  experimental  area  (four  12  m  by 
12  m  plots)  for  water  depth,  salinity  level,  and  N 
concentration.  Measured  values  of  irrigation  water 
electrical  conductivity  and  N  concentration  agreed 
well  with  predicted  values.  The  model  provides  a 
quick  and  accurate  method  for  examining  water 
and  variable  distribution  for  single  irrigation  or  for 
an  entire  season  produced  by  the  CTLS.  (Author's 
abstract) 
W90-08953 


ECONOMIC  ANALYSIS  OF  IRRIGATION  SYS- 
TEMS. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

J.  Letey,  A.  Dinar,  C.  Woodring,  and  J.  D.  Oster. 
Irrigation  Science  IRSCD2,  Vol.  11,  No.  1,  p  37- 
43,  1990.  3  fig,  2  tab,  20  ref. 

Descriptors:  'Cost-benefit  analysis,  'Economic  as- 
pects, 'Irrigation,  Drainage  water,  Gravity  flow 
irrigation,  Pressurized  irrigation,  Wastewater  dis- 
posal. 

Pressurized  irrigation  systems  provide  better  con- 
trol on  the  amount  of  applied  water  and,  in  most 
cases,  better  irrigation  uniformity  than  gravity 
flow  systems.  They  also  have  a  higher  initial  cap- 
ital cost  than  gravity  flow  systems  and  an  analysis 
is  required  to  determine  whether  the  improved 
performance  of  pressurized  systems  justifies  the 
additional  costs.  An  economic  analysis  was  done 
on  several  irrigation  systems,  including:  consider- 
ation of  farm  management  costs  associated  with  a 
given  irrigation  system,  shifts  in  crop  yield  and 
drainage  volumes  associated  with  the  optimal  man- 
agement of  each  irrigation  system  and  costs  associ- 
ated with  disposal  of  drainage  waters.  Cotton  was 
selected  as  the  crop  for  analysis.  Irrigation  uni- 
formity significantly  affected  the  results.  Although 
irrigation  uniformities  can  be  highly  variable  based 
on  design,  maintenance,  and  management,  a  typical 
uniformity  for  each  irrigation  system  was  selected. 
For  the  conditions  of  the  analysis,  gravity  flow 
systems  were  calculated  to  be  more  profitable  than 
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pressurized  systems  if  there  was  no  constraint  on 
the  amount  of  drainage  water  generated  or  the  cost 
for  its  disposal.  Imposition  of  costs  for  drainage 
water  disposal  induced  a  shift  whereby  pressurized 
systems  become  more  profitable  than  gravity  flow 
systems.  (Author's  abstract) 
W90-08954 


SAP    FLOW    IN    THE    STEM    OF    WATER 
STRESSED  SOYBEAN  AND  MAIZE  PLANTS. 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

For  primary  bibliographic  entry  see  Field  21. 

W90-08955 


PLANT  WATER  RELATIONS  AND  NUTRIENT 
UPTAKE  IN  FRENCH  BEAN. 

Indian  Inst,  of  Horticultural  Research,  Bangalore. 

Div.  of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  21. 

W90-08956 


MUNGBEAN  RESPONSE  TO  IRRIGATION 
WITH  WATERS  OF  DIFFERENT  SALINITIES. 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
P.  S.  Minhas,  D.  R.  Sharma,  and  B.  K.  Khosla. 
Irrigation  Science  IRSCD2,  Vol.  11,  No.  1,  p  57- 
62,  1990.  6  fig,  2  tab,  11  ref. 

Descriptors:  "Crop  yield,  'Irrigation  practices, 
•Mungbean,  'Salinity,  Depth,  Plant  physiology, 
Soil  water,  Water  blending. 

Experiments  were  conducted  in  lysimeters  (1985) 
and  field  plots  (1986)  to  evaluate  changes  in  soil 
moisture  and  salinity  status  following  irrigations 
with  different  blends  of  saline  water,  SW  (EC  sub 
iw  =  6.4  dS/m)  and  non-saline  water,  NSW  (EC 
sub  iw  =  0.3  dS/m)  and  their  effects  on  the 
growth  and  yield  of  mungbean  (Vigna  radiata  L. 
Wilczek).  Normalized  to  the  yield  of  the  treatment 
receiving  NSW  (100%),  relative  seed  yields  (RY) 
declined  to  73,  11,  and  3%,  respectively,  for  the 
treatments  receiving  SW:NSW  blends  of  1:2  (2.5 
dS/m),  2:1  (4.7  dS/m),  and  SW  only.  RY  increased 
to  64%  and  74%  when  NSW  as  substituted  for 
presowing  irrigation  and  2:1  SW:NSW  blend  and 
SW,  respectively,  were  used  for  postsowing  irriga- 
tions. Due  to  moderating  effect  of  rainfall  (9.8  cm) 
during  the  growing  season  of  1986,  values  of  RY 
obtained  with  1:2  and  2:1  SW:NSW  blends  were  81 
and  42%  and  increased  to  96  and  82%  when  these 
waters  were  applied  after  presowing  irrigation 
with  NSW.  Irrigation  at  presowing  with  non-saline 
water  leached  the  salts  of  shallow  depths,  leading 
to  better  germination  and  initial  growth.  In  addi- 
tion plants  were  able  to  extract  greater  amounts  of 
water  even  from  deeper  soil  layers.  The  RY  of 
mungbean  was  related  to  the  weighted,  time-aver- 
aged salinity  of  the  0-120  cm  soil  depth  (EC  sub  e) 
by  RY  =  100-20.7(EC  sub  e  -1.8).  The  study 
indicated  that  applying  NSW  for  presowing  irriga- 
tion to  mungbean  is  more  beneficial  than  using  it 
after  blending  with  saline  water.  (Author's  ab- 
stract) 
W90-08957 


GROWTH,  YIELD  AND  SOIL  WATER  EX- 
TRACTION OF  IRRIGATED  AND  DRYLAND 
PEANUTS  IN  SOUTH  SULAWESI,  INDONE- 
SIA. 

Balai  Penelitian  Tanaman  Pangan  Maros,  Ujung 
Pandang  (Indonesia). 

A.  Prabowo,  B.  Prastowo,  and  G.  C.  Wright. 
Irrigation  Science  IRSCD2,  Vol.  11,  No.  1,  p  63- 
68,  1990.  2  fig,  2  tab,  13  ref. 

Descriptors:  'Crop  yield,  'Indonesia,  'Irrigation, 
'Peanuts,  'Soil  water,  Comparison  studies,  Dry 
farming,  Plant  physiology,  Water  deficit,  Water 
stress. 

Irrigation  at  35  and  70  mm  of  pan  evaporation 
applied  during  the  pre-early  and/or  post-early  pod- 
filling  stages  increased  pod  yield  of  Spanish  pea- 
nuts (100  day  maturity)  three-fold  compared  to  a 
dryland  crop.  There  was  no  difference  in  pod  yield 
in  crops  receiving  12  compared  to  6  irrigations. 
Soil  water  sampling  immediately  after  irrigations 


on  selected  treatments  revealed  that  infiltration  of 
irrigation  water  probably  was  restricted  to  less 
than  20  cm,  a  response  that  resulted  in  poor  soil 
water  replenishment  and  low  irrigation  efficiency. 
Even  though  roots  extracted  soil  water  below  the 
compaction  layer  (20  cm),  severe  crop  water  defi- 
cits had  developed  by  the  end  of  irrigation  cycles 
during  later,  but  not  earlier,  stages  of  growth.  The 
dryland  crop,  which  received  no  rainfall  during 
the  season,  presumably  extracted  significant 
amounts  of  soil  water  at  depths  to  and  below  1.2 
m.  Despite  producing  about  2.9  t/ha  of  total  dry 
matter  yield,  pod  yield  was  extremely  low  (0.5  t/ 
ha)  arising  from  low  pod  numbers  and  high  per- 
centage of  empty  pods.  (Author's  abstract) 
W90-08958 


VARIANCE  OF  WATER  ADVANCE  IN  WIDE- 
SPACED  FURROW  IRRIGATION. 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

M.  E.  Hodges,  J.  F.  Stone,  J.  E.  Garton,  and  D.  L. 
Weeks. 

Agricultural  Water  Management  AWMADF,  Vol. 
16,  No.  1/2,  p  5-13,  August  1989.  1  fig,  3  tab,  6  ref. 

Descriptors:  'Furrow  irrigation,  'Irrigation 
design,  'Wetting,  Oklahoma,  Optimization,  Per- 
formance evaluation,  Sorghum,  Spatial  distribu- 
tion. 

Characteristics  of  water  flow  in  widely-spaced 
furrow  irrigation  (W)  2.84  m,  were  compared  to 
every-furrow  irrigation  (E)  1.42  m,  in  a  study 
conducted  at  Goodwell,  Oklahoma,  on  a  clay  loam 
soil  with  grain  sorghum.  Water  was  applied  at  a 
constant  0.75  L/sec  rate  to  all  furrows.  Because  W 
prevents  meeting  of  wetting  fronts  from  adjacent 
furrows,  it  was  expected  that  water  would  advance 
more  slowly  in  the  W  than  in  E  due  to  the  contin- 
ual lateral  wetting  in  W.  Rate  of  advance  of  water 
down  the  furrow  in  the  E  treatment  ranged  from 
1.23  to  1.48  times  greater  than  in  W  depending  on 
soil  type  and  slope.  Logarithm  of  distance  of  ad- 
vance of  furrow  stream  varied  closely  with  loga- 
rithm of  time  for  each  furrow,  indicating  that 
measurements  made  relatively  early  in  the  irriga- 
tion of  a  furrow  could  predict  rate  of  advance 
while  irrigating.  Advance  rates  of  the  W  treatment 
were  no  more  variable  than  the  E.  W  could  be 
adjusted  by  trial  and  error  to  advance  at  the  same 
rate  as  E  by  making  needed  adjustments  to  furrow 
inflow  rate  to  W  early  in  the  irrigation.  Several 
adjacent  E  furrows  in  the  field  close  by  would  be 
needed  for  comparison  to  make  this  adjustment. 
(See  also  W90-09005)  (Author's  abstract) 
W90-09004 


YIELD  VARIABILITY  AND  WATER  USE  IN 
WIDE-SPACED  FURROW  IRRIGATION. 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

M.  E.  Hodges,  J.  F.  Stone,  and  H.  E.  Reeves. 
Agricultural  Water  Management  AWMADF,  Vol. 
16,  No.  1/2,  p  15-23,  August  1989.  1  fig,  3  tab,  11 
ref. 

Descriptors:  'Crop  yield,  'Furrow  irrigation,  'In- 
filtration, 'Irrigation  design,  Cracks,  Oklahoma, 
Performance  evaluation.  Sorghum,  Spatial  distri- 
bution, Variability. 

Characteristics  of  crop  yield  and  water  use  in 
widely-spaced  furrow  irrigation  (W)  were  com- 
pared to  every-furrow  irrigation  (E)  in  a  study 
conducted  at  Goodwell,  Oklahoma,  on  a  clay  loam 
soil  with  grain  sorghum  (Sorghum  bicolor  (L.) 
Moench).  E  furrows  were  1.42  m  apart  and  W 
applied  water  to  alternate  furrows  (2.84  m  spac- 
ing). W  treatments  caused  no  greater  yield  varia- 
tion down  the  furrow  than  the  E  treatment,  al- 
though about  half  the  water  was  applied  to  W 
plots  as  to  E.  In  the  W  treatments  not  all  the 
furrows  were  irrigated  at  once  and,  on  occasion, 
the  dry  furrows  were  observed  to  crack.  Subse- 
quent irrigation  to  cracked  dry  furrows  showed 
significantly  greater  penetration  of  water  into  the 
profile  than  the  E  treatments.  Soil  water  tended  to 
be  depleted  to  a  greater  degree  in  the  W  treatments 
than  in  the  E  treatment  over  the  growth  season, 
but  seasonal  evapotranspiration  was  lesser  in  the  W 
plots.   (See   also   W90-09004)   (Author's   abstract) 


W90-09005 


USE  OF  SALINE  DRAINAGE  WATER  FOR  IR- 
RIGATION: IMPERIAL  VALLEY  STUDY. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

J.  D.  Rhodes,  F.  T.  Bingham,  J.  Letey,  G.  J 
Hoffman,  and  A.  R.  Dedrick. 

Agricultural  Water  Management  AWMADF,  Vol. 
16,  No.  1/2,  p  25-36,  August  1989.  1  fig,  6  tab,  34 
ref. 

Descriptors:  'California,  'Drainage  water,  'Impe- 
rial valley,  'Irrigation  design,  'Saline  water, 
'Wastewater  irrigation,  Literature  review,  Salt  tol- 
erance, Standards. 

Evidence  is  presented  to  support  the  expansion  of 
agriculture  through  the  increased  use  of  saline 
waters  for  irrigation.  Two  kinds  of  evidence  are 
presented  to  support  this  view:  (1)  literature  docu- 
menting the  successful  use  of  saline  waters  for 
irrigation  throughout  the  world,  even  when  con- 
ventional management  is  employed,  and  (2)  results 
of  a  field  test  that  demonstrates  the  feasibility  of 
the  use  of  saline  irrigation  water  through  the  de- 
velopment of  new  crop/water  management  strate- 
gies and  practices.  Some  studies  have  claimed  that 
seawater  (35,000  mg/L)  could  be  used  for  irriga- 
tion, but  they  are  not  convincing.  However,  nu- 
merous studies  have  shown  that  successful  cultiva- 
tion is  possible  using  water  in  the  1500-6000  mg/L 
range  of  total  dissolved  solids.  Indirect  evidence  of 
the  potential  to  use  saline  drainage  waters  for 
irrigation  has  been  obtained  from  computer  models 
designed  to  predict  soil  water  composition  result- 
ing from  irrigation  and  models  developed  to  relate 
crop  response  to  soil  salinity.  A  new  crop/water 
management  strategy  designed  to  permit  the  use  of 
brackish  irrigation  water  was  tested  for  4  yr  under 
commercial  farming  conditions  in  a  20-ha  field 
located  in  the  Imperial  Valley  of  California.  The 
use  of  saline  water  for  irrigation  can  be  enhanced  if 
a  dual  rotation  (crop  and  water)  is  employed.  In 
this  management  system,  substitution  of  saline 
water  for  low-salinity  irrigation  water  causes  no 
significant  yield  reduction,  loss  of  cropping  flexi- 
bility, or  change  in  current  farming  operations  at 
certain  times  during  the  crop  rotation.  Salt-sensi- 
tive crops  (lettuce,  alfalfa,  etc.)  in  the  rotation  are 
irrigated  with  low-salinity  water  whereas  saline 
water  is  applied  to  the  salt-tolerant  crops  (cotton, 
sugarbeets,  wheat,  etc.).  Customary  water  quality 
standards  for  irrigation  appear  to  have  been  based 
on  the  availability  of  good  quality  water  and  are 
too  conservative.  (See  also  W90-09007)  (Roches- 
ter-PTT) 
W90-09006 


INTERCEPTING,  ISOLATING,  AND  REUSING 
DRAINAGE  WATERS  FOR  IRRIGATION  TO 
CONSERVE  WATER  AND  PROTECT  WATER 
QUALITY. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
J.  D.  Rhoades. 

Agricultural  Water  Management  AWMADF,  Vol. 
16,  No.  1/2,  p  37-52,  August  1989.  6  fig,  4  tab,  20 
ref. 

Descriptors:  'Wastewater  irrigation,  'Water  con- 
servation, 'Water  quality  control,  'Water  reuse, 
California,  Drainage  water,  Irrigation  design,  Man- 
agement planning,  Theory,  Water  blending. 

Theoretical  and  conceptual  evidence  is  given, 
along  with  four  case  examples,  to  show  that  a  loss 
of  usable  water  occurs  in  the  total  water  supply 
when  agricultural  drainage  waters  are  returned  to 
the  water  supply,  even  when  blending  is  carried 
out  such  that  apparently  safe  limits  of  salt  concen- 
tration are  not  exceeded  in  the  final  mixture.  An 
alternative  means  of  managing  agricultural  drain- 
age waters  is  offered  that  provides  a  greater  practi- 
cal benefit  from  the  total  water  supply  than  does 
blending.  Even  though  the  concentration  of  a 
blend  may  appear  to  be  low  enough  to  be  accepta- 
ble by  conventional  standards,  the  usability  of  the 
good-quality  water  supply  for  growing  salt-sensi- 
tive crops  (or  for  other  salt-sensitive  water  uses)  is 
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reduced  through  the  process  of  blending.  Each 
time  the  salt  content  of  an  agricultural  water 
supply  in  increased,  the  degree  to  which  it  can  be 
consumed  before  its  concentration  becomes  exces- 
sive is  reduced.  More  crop  production  usually  can 
be  achieved  from  the  total  water  supply  by  just 
solely  using  the  good-quality  water  component. 
Serious  consideration  should  be  given  to  keeping 
saline  drainage  waters  separate  from  the  good- 
quality  water  supplies,  even  when  the  saline  waters 
are  to  be  reused  for  irrigation.  They  can  be  used 
more  effectively  by  substituting  them  for  the  con- 
ventional water  in  the  irrigation  of  certain  crops 
grown  in  the  rotation  after  seedling  establishment. 
The  feasibility  of  such  reuse  for  irrigation  has  been 
demonstrated  in  field  studies  in  California.  Reuse 
of  drainage  water  for  irrigation  of  suitably  salt- 
tolerant  crops  reduces  the  volume  of  drainage 
water  needing  ultimate  disposal  and  the  off-site 
pollution  problems  associated  with  the  discharge 
of  irrigation  return  flows.  (See  also  W90-09006) 
(Rochester-PTT) 
W90-09007 


EFFECT  OF  GYPSUM  AND  SODIC  IRRIGA- 
TION WATER  ON  SOIL  AND  CROP  YIELDS 
IN  A  RICE-WHEAT  ROTATION. 

Punjab     Agricultural     Univ.,     Ludhiana     (India). 

Dept.  of  Soils. 

M.  S.  Bajwa,  and  A.  S.  Josan. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  1/2,  p  53-61,  August  1989.  3  fig,  3  tab,  13 

ref. 

Descriptors:  'Crop  yield,  'Irrigation  design, 
*Rice,  *Salinity,  *Wheat,  Exchangeable  sodium 
percentage,  Gypsum,  Hydrogen  ion  concentration, 
Plant  physiology,  Sodic  water. 

A  field  experiment  was  conducted  for  6  yr  on  a 
Typic  Ustoschrept  to  examine  the  influence  of 
different  amounts  of  gypsum,  applied  either  at  each 
irrigation  or  in  one  dose,  on  the  amelioration  of 
deteriorating  effects  of  sodic  water  irrigations 
under  a  fixed  rice-wheat  cropping  cycle.  Two 
sodic  waters  (SW1  and  SW2)  having,  respectively, 
electrical  conductivities  of  0.85  and  0.95  dS/m, 
sodium  adsorption  ratios  (SAR)  of  8.4  and  13.5, 
and  residual  sodium  carbonated  of  6.8  and  10.3 
meq/L,  were  prepared  by  dissolving  NaHC03  in  a 
good  quality  canal  water.  Continuous  sodic  irriga- 
tions increased  pH,  SAR,  and  exchangeable 
sodium  percentage  (ESP)  in  the  soil  and  signifi- 
cantly decreased  yields  of  crops  as  compared  with 
the  canal-water.  Harmful  effects  were  higher 
under  SW2.  Application  of  gypsum  decreased  pH, 
SAR,  and  ESP  of  the  top  0-60  cm  soil  and  hence 
increased  yields  of  crops.  Increase  in  levels  of 
gypsum  progressively  decreased  the  Na  saturation 
of  the  soil.  ESP  values  observed  under  gypsum, 
whether  applied  at  each  irrigation  or  in  one  dose 
were  almost  similar.  There  was  no  effect  of  differ- 
ent rates  and  methods  of  gypsum  application  on 
wheat  yield.  In  rice,  small  amounts  of  gypsum 
applied  in  one  dose  were  less  beneficial.  Gypsum, 
to  supply  2.5  and  5  meq  Ca/L  of  sodic  irrigation 
water  for  wheat  and  rice,  respectively,  was  suffi- 
cient to  maintain  high  yields.  (Author's  abstract) 
W90-09008 


LONG-TERM  MOISTURE  CONTROL  FOR 
SOILS  WITH  SHALLOW  GROUNDWATER 
TABLE. 

Agricultural  Univ.  of  Warsaw  (Poland).  Dept.  of 

Land  Reclamation. 

For   primary   bibliographic   entry   see   Field    2G. 

W90-09010 


MODELLING  THE  EFFECTS  OF  TIED-RIDG- 
ING  ON  WATER  CONSERVATION  AND  CROP 
YIELDS. 

Texas  Agricultural   Experiment   Station,  Temple. 

Blackland  Research  Center. 

J.  H.  Krishna. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.   1/2,  p  87-95,  August   1989.  4  tab,  18  ref. 

Descriptors:  'Furrow  irrigation,  'Irrigation  ef- 
fects, *Tied-ridging,  *Water  conservation,  COR- 
DIKE,   COTDIKE,   Cotton,   Crop   yield,    Dikes, 


Irrigation  design,  Maize,  Mathematical  models, 
Plant  growth,  Runoff,  SORDIKE,  Simulation, 
Sorghum. 

Tied-ridging,  also  known  as  furrow-diking,  is  a 
practical,  efficient,  and  low-cost  technique  to  con- 
serve water  in  micro-impoundments  between  crop 
rows  and  provide  valuable  additional  moisture  for 
crop  production.  Mathematical  models  combining 
hydrologic  and  crop  growth  processes  were  devel- 
oped to  simulate  runoff  and  to  estimate  the  effect 
of  conserving  the  runoff  by  diking  on  crop  yields. 
The  models  called  SORDIKE,  CORDIKE,  COT- 
DIKE  were  run  with  25-yr  weather  data  from  five 
Texas  locations  to  evaluate  the  long-term  effects  of 
diking  on  sorghum,  maize,  and  cotton  yields,  re- 
spectively. These  models  can  predict  the  likely 
impact  of  furrow-diking  on  dryland  and  irrigated 
crop  yields  at  any  location  where  agro-climatic 
and  soil  data  are  available.  (Author's  abstract) 
W90-0901 1 


SYSTEMS    APPROACH   TO    DRAINAGE   RE- 
DUCTION IN  THE  SAN  JOAQUIN  VALLEY. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09012 


EFFECT  OF  SOIL  MATRIC  POTENTIAL  AND 
NITROGEN  ON  GROWTH,  YIELD,  NUTRIENT 
UPTAKE  AND  WATER  USE  OF  BANANA. 

Indian  Inst,  of  Horticultural  Research,  Bangalore. 

Div.  of  Soil  Science. 

D.  M.  Hegde,  and  K.  Srinivas. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  1/2,  p  109-117,  August  1989.  6  tab,  20  ref. 

Descriptors:  *Banana,  *Crop  yield,  'Irrigation 
design,  *Soil  water  potential,  *Water  use,  Biomass, 
India,  Nitrogen,  Plant  growth,  Plant  physiology, 
Potassium. 

The  influence  of  irrigating  at  different  soil  matric 
potentials  (-25,  -45,  -65,  and  -85  kPa  at  15  cm 
depth)  under  different  levels  of  nitrogen  (100,  200, 
and  300  g/plant)  on  growth,  yield,  nutrient  uptake 
and  water  use  of  banana  ('Robusta')  were  investi- 
gated at  the  Indian  Institute  of  Horticultural  Re- 
search, Bangalore.  The  most  frequent  irrigation,  at 
a  soil  matric  potential  of  -25  kPa,  resulted  in 
maxima  of  growth,  dry  matter,  and  yield,  but  data 
were  not  significantly  different  from  those  for  irri- 
gation at  -45  kPa.  Infrequent  irrigations  at  -65  and  - 
85  kPa  delayed  flowering  and  had  a  significantly 
adverse  effect  on  growth  and  yield.  Nutrient 
uptake  (except  K)  declined  with  decreasing  fre- 
quency of  irrigation  and  mostly  followed  the 
changes  in  dry  matter.  Banana  irrigated  at  -45  kPa 
use  1601  mm  of  water  in  485  days.  Increasing  N 
fertilization  improved  growth,  yield,  nutrient 
uptake,  and  water  use,  although  no  difference  be- 
tween application  rates  of  200  and  300  g/plant  was 
found.  (Author's  abstract) 
W90-09013 


MICROCOMPUTER  FOR  ON-LINE  CONTROL 
AND  OPERATION  OF  CLOSED-CONDUIT  IR- 
RIGATION SYSTEMS:  AN  ECONOMICAL  AS- 
SESSMENT. 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 

(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 

G.  Oron. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  1/2,  p  137-154,  August  1989.  2  fig,  4  tab,  7 

ref. 

Descriptors:  'Computers,  'Control  systems,  'Irri- 
gation design,  'Irrigation  operation,  'Microcom- 
puters, 'Telemetry,  Cost  analysis,  Data  processing, 
Economic  aspects,  Israel,  Performance  evaluation. 

The  use  of  microcomputers  in  closed-conduit  irri- 
gation systems  was  analyzed  economically.  The 
microcomputer-controlled  system  consists  of  two 
major  components:  (1)  the  computing  center, 
which  includes  the  computer,  the  display  system, 
and  the  printer,  as  well  as  a  DC  power  source  and/ 
or  the  transformer  for  the  AC  system  and  (2)  the 
field  equipment,  which  consists  of  moveable  and/ 


or  permanent  point  units.  Expected  benefits  are  in 
the  areas  of  water  and  fertilizer  saving,  energy  and 
labor  saving,  and  database  management.  Costs  as- 
sociated with  the  microcomputer  system  are  the 
microcomputer  and  related  equipment,  training, 
and  operation  and  maintenance  expenses.  The  sug- 
gested framework  was  applied  in  two  cases  from 
Israel:  (1)  Hatzerim  settlement,  with  a  total  culti- 
vated area  under  irrigation  of  approx  200  ha,  and 
(2)  Telaleem  settlement,  with  about  185  ha  under 
cultivation.  By  the  use  of  microcomputers,  annual 
expenses  can  be  reduced  in  the  range  of  USS20-100 
per  hectare  based  on  the  results  from  these  two 
cases.  (Rochester-PTT) 
W90-09015 


IRRIGATION  WATER  PRICING  POLICIES  TO 
REDUCE  AND  FINANCE  SUBSURFACE 
DRAINAGE  DISPOSAL. 

Hebrew   Univ.   of  Jerusalem,   Rehovoth  (Israel). 

Faculty  of  Agriculture. 

A.  Dinar,  K.  C.  Knapp,  and  J.  Letey. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  1/2,  p  155-171,  August  1989.  2  fig,  5  tab,  10 

ref. 

Descriptors:  'Drainage  water,  'Irrigation  pro- 
grams, 'Pricing,  'Wastewater  disposal,  'Water 
pollution  control,  Economic  aspects,  Evapotran- 
spiration,  Investment,  Irrigation  design,  Optimiza- 
tion, Regulations,  Seasonal  variation. 

Disposal  of  water  collected  in  agricultural  subsur- 
face drainage  systems  normally  has  been  done 
without  direct  charge  to  the  farmer.  In  some  case, 
drainage  water  disposal  costs  are  becoming  very 
high,  so  that  the  institution  of  incentives  for  the 
farmer  to  reduce  drainage  volumes  and  pay  for 
their  safe  disposal  are  appropriate.  The  conse- 
quences of  various  irrigation  water  pricing  policies 
on  optimal  irrigation  application,  profits,  and 
drainage  volumes  were  analyzed  for  cotton  grown 
under  three  levels  of  irrigation  uniformity.  The 
unregulated  case  led  to  applied  water  and  drainage 
flows  that  exceeded  the  economically  efficient 
levels.  A  direct  charge  on  drainage  waters  equal  to 
their  disposal  costs  induced  economically  efficient 
water  application  but  required  a  drainage  water 
volume  monitoring  system.  A  flat  fee  on  irrigation 
water  could  be  set  to  induce  an  economically 
efficient  water  application.  However,  in  this  cases 
the  revenues  generated  by  the  imposition  of  the 
extra  charge  greatly  exceeded  the  costs  of  disposal. 
Selection  of  the  flat  fee  to  equalize  revenues  and 
treatment  costs  resulted  in  excessive  irrigation 
compared  to  the  economically  efficient  levels. 
Tiered  water  pricing,  whereby  the  unit  water  price 
is  increased  as  volume  increases,  is  another  option. 
When  the  seasonal  crop  evapotranspiration  was 
selected  as  the  level  to  impose  the  tiered  pricing, 
the  tiered  price  could  be  selected  to  induce  eco- 
nomically efficient  applications.  However,  the  rev- 
enues generated  by  the  tiered  price  were  less  than 
the  costs  of  disposal.  Water  pricing  policies  suf- 
fered from  being  sensitive  to  irrigation  uniformity. 
Investment  in  irrigation  technology  to  improve 
irrigation  uniformity  is  justified,  and  the  level  of 
investment  increases  as  the  costs  for  drainage 
water  disposal  increase.  (Author's  abstract) 
W90-09016 


NUMERICAL  KINEMATIC  WAVE  MODEL 
FOR  BORDER  IRRIGATION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

S.  K.  Jain,  and  V.  P.  Singh. 

Irrigation  Science  IRSCD2,  Vol.  10,  No.  4,  p  253- 

263,  1989.  1  fig,  3  tab,  18  ref. 

Descriptors:  'Border  irrigation,  'Infiltration,  'Irri- 
gation design,  'Kinematic  wave  theory,  'Model 
studies,  Mathematical  equations,  Mathematical 
models,  Numerical  analysis. 

A  numerical  model  is  developed  to  solve  kinematic 
wave  equations  of  border  irrigation.  This  model 
accommodates  transient  infiltration,  which  may  be 
defined  by  any  of  the  well-known  infiltration 
models.  Test  runs,  performed  using  different  incre- 
mental   values   of  time   and    space,    gave   results 
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within  5%  of  one  another,  thus  showing  the  stabili- 
ty of  the  numerical  model.  The  conservation  of 
volume  of  water  was  satisfied  within  1%  error  at 
different  values  of  time  and  space.  Three  sample 
data  sets  from  field  experiments  were  used  to  ana- 
lyze the  numerical  model.  The  scheme  presented 
here  is  stable  and  does  not  suffer  from  convergence 
problems.  The  scheme  is  simple  to  program  and 
use,  and  provides  the  user  the  flexibility  of  choos- 
ing his/her  own  infiltration  model.  Infiltration 
models  are  used  as  separate  modules.  The  scheme 
was  adequate  to  model  the  entire  irrigation  cycle 
for  the  data  analyzed  and  can  be  applied  to  any 
other  data.  (Rochester-PTT) 
W90-09017 


GROWTH  AND  NITROGEN  ECONOMY  OF 
RICE  UNDER  SPRINKLER  AND  FLOOD  IRRI- 
GATION IN  SOUTH  EAST  AUSTRALIA:  III. 
15N  BALANCE. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

E.  Humphreys,  F.  M.  Melhuish,  W.  A.  Muirhead, 
R.  J.  G.  White,  and  J.  Blackwell. 
Irrigation  Science  IRSCD2,  Vol.  10,  No.  4,  p  281- 
292,  1989.  1  fig,  4  tab,  38  ref. 

Descriptors:  *Crop  yield,  'Irrigation,  *Nitrogen 
cycle,  *Rice,  'Tracers,  Australia,  Flood  irrigation, 
Nitrogen  radioisotopes,  Nutrients,  Plant  physiolo- 
gy, Sprinkler  irrigation,  Ureas. 

15N  balances  were  compared  in  rice  (Oryza  sativa 
L.  cv.  Calrose)  grown  under  continuous  flood 
(CF)  or  sprinkler  irrigation.  Two  sprinkler  treat- 
ments with  irrigation  frequencies  of  once  (S1W)  or 
three  times  (S3W)  per  week  were  studied.  Five 
atom  percent  15N-labelled  urea  (60  kg  N/ha)  was 
applied  to  microplots  either  36  or  84  days  after 
emergence  (DAE).  An  equivalent  amount  of  unla- 
beled urea  was  applied  at  the  other  application 
time,  so  that  each  microplot  received  a  total  of  120 
kg  N/ha  in  an  equal  split.  There  was  no  significant 
effect  of  irrigation  treatment  on  recovery  of  urea 
N  by  straw.  Straw  recovery  from  urea  applied  36 
DAE  was  almost  half  that  from  an  application  of 
84  DAE  and  time  of  urea  application  produced  a 
similar  effect  on  recovery  in  grain.  Grain  recovery 
in  S1W  was  less  than  half  that  in  CF  and  S3W  for 
both  application  times.  Total  plant  recovery  of 
urea  N  applied  36  DAE  was  similar  for  all  irriga- 
tion treatments  (average  29%),  but  for  urea  applied 
84  DAE  total  plant  recovery  in  CF  (67%)  was 
significantly  higher  than  in  S1W  (49%).  Total  N 
uptake  in  the  plant  tops  was  considerably  lower  in 
both  the  sprinkler-irrigated  treatments  when  com- 
pared with  CF,  and  this  was  mostly  due  to  reduced 
soil  N  uptake  in  S3W  (one-half)  and  S1W  (one- 
third).  The  proportion  of  N  derived  from  fertilizer 
in  the  plant  tops  increased  from  40%  in  CF  to  60% 
in  S1W.  Immobilization  of  applied  N  in  the  soil  of 
sprinkler-irrigated  treatments  was  greater  than  in 
CF.  Immobilization  of  urea  N  applied  36  DAE  was 
almost  50%  greater  than  immobilization  of  urea 
applied  84  DAE.  There  was  a  trend  for  lower 
losses  of  fertilizer  N  with  sprinkler  irrigation  (mean 
loss  of  18%  of  applied  N)  compared  with  CF 
(27%).  Within  all  irrigation  treatments,  the  loss  of 
urea  applied  36  DAE  was  more  than  double  the 
loss  from  urea  applied  84  DAE.  Split  applications 
resulted  in  significantly  increased  plant  recovery  of 
applied  15N,  largely  associated  with  increased  re- 
covery in  the  grain.  (Author's  abstract) 
W90-09019 


IRRIGATION  STUDIES  ON  WATERMELON 
(CITRILLUS  LANATUS  (THUNB)  MATSUM  ET 
NAKAI). 

Indian  Inst,  of  Horticultural  Research,  Bangalore. 
Div.  of  Soil  Science. 

K.  Srinivas,  D.  M.  Hegde,  and  G.  V.  Havanagi. 
Irrigation  Science  IRSCD2,  Vol.  10,  No.  4,  p  293- 
301,  1989.  8  tab,  11  ref. 

Descriptors:  *Crop  yield,  *Fruit  crops,  *Irrigation, 
'Nutrients,  Biomass,  Calcium,  Comparison  studies, 
Drip  irrigation,  Furrow  irrigation,  India,  Magnesi- 
um, Nitrogen,  Phosphorus,  Potassium,  Sugars, 
Water  use  efficiency. 


Field  experiments  with  watermelon  carried  out  at 
Bangalore,  India,  during  1984  and  1985  indicated 
that  frequent  irrigations  with  100%  evaporation 
replenishment  result  in  the  highest  fruit  yield,  dry 
matter  production,  total  soluble  solids,  sugars, 
N03-N,  N,  P,  K,  Ca,  Mg  uptake,  and  higher  water 
use  efficiency.  However,  yield  differences  were 
statistically  significant  only  in  1985.  Drip  irrigation 
with  1  emitter/2  plants  produced  the  highest  yield 
and  water  use  efficiency  (WUE)  compared  to 
other  irrigation  treatments  (drip  1  emitter/plant, 
furrow  25-mm  depth,  and  furrow  50-mm  depth). 
Dry  matter,  total  soluble  solids,  sugars,  N03-N,  N, 
P,  K,  Ca,  Mg  uptake,  and  WUE  under  drip  irriga- 
tion were  higher  than  under  furrow  irrigation 
treatments.  (Author's  abstract) 
W90-09020 


INFLUENCE  OF  WATER  STRESS  ON  KIWI- 
FRUIT  GROWTH. 

Ruakura  Agricultural  Research  Center,  Hamilton 
(New  Zealand). 

M.  J.  Judd,  K.  J.  McAneney,  and  K.  S.  Wilson. 
Irrigation  Science  IRSCD2,  Vol.  10,  No.  4,  p  303- 
311,  1989.  6  fig,  13  ref. 

Descriptors:  'Crop  yield,  'Fruit  crops,  'Irrigation, 
•Water  stress,  Mathematical  models,  Plant  growth, 
Plant  physiology,  Turgidity. 

An  irrigation  experiment  was  conducted  on  young 
kiwifruit  vines  over  two  seasons  to  examine  effects 
of  water  stress  on  fruit  development.  Vines  were 
grown  outdoors  in  a  sandy  rooting  medium  en- 
closed within  a  polyethylene-lined  trench  with  re- 
movable surface  covers  to  enable  strict  control  of 
the  water  supply.  Measurements  of  fruit  growth, 
leaf  water  potential,  and  stomatal  conductance 
were  made  throughout  the  season  in  conjunction 
with  periods  of  water  stress  imposed  at  different 
times  and  for  varying  durations.  Fruit  development 
was  very  responsive  to  water  stress,  with  mean 
fruit  size  per  vine  at  harvest  varying  from  60  to 
130  cu  cm  as  a  result  of  various  stress  treatments. 
Fruit  expansion  ceased  when  predawn  leaf  water 
potentials  fell  below  -0.1  MPa.  Upon  rewatering, 
leaf  turgor  was  regained  within  24  hr  even  after 
severe,  prolonged  stress.  Any  turgor  loss  associat- 
ed with  fruit  softening  was  made  up  quickly;  there- 
after, fruit  growth  continued  at  the  same  rate  con- 
currently exhibited  on  continuously  well-watered 
vines.  These  results  suggest  that  stomatal  conduct- 
ance did  not  follow  the  rapid  recovery  of  leaf 
water  potentials  and  that  fruit  expansion  may  be 
more  closely  linked  to  water  supply  than  to  con- 
current rate  of  photosynthesis.  Despite  the  large 
range  in  mean  fruit  size,  the  shape  of  the  fruit  size 
distribution  at  harvest  was  not  affected  by  water 
stress  and  it  is  concluded  that  harvest  yields  can  be 
adequately  modeled  by  assuming  a  normal  distribu- 
tion with  a  fixed  standard  deviation.  (Author's 
abstract) 
W90-09021 


CALCULATING    COLLECTIVE    IRRIGATION 

NETWORKS   WITH   DEMAND   LIMITATIONS 

(CALCUL  DES  RESEAUX  COLLECTIFS  DTR- 

RIGATION   AVEC   LIMITATION    DE   LA   DE- 

MANDE). 

For   primary   bibliographic   entry   see   Field   6D. 

W90-09059 


IMPACT  OF  CLIMATE  VARIABILITY  AND 
CHANGE  ON  WATER  RESOURCES  MANAGE- 
MENT IN  AGRICULTURE. 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland).  Geographisches  Inst. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09110 


ASSESSMENT  OF  CLIMATIC  CHANGES  IM- 
PACTS ON  WATER  RESOURCES  MANAGE- 
MENT IN  AN  IRRIGATED  ZONE. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09111 


STABILIZATION  ROLE  OF  GROUNDWATER 
WHEN  SURFACE  WATER  SUPPLIES  ARE  UN- 
CERTAIN: THE  IMPLICATIONS  FOR 
GROUNDWATER  DEVELOPMENT. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

and  Applied  Economics. 

Y.  Tsur. 

Water  Resources  Research  WRERAQ,   Vol.   26, 

No.  5,  p  811-818,  May  1990.   1  fig,  4  tab,  23  ref, 

append. 

Descriptors:  'Conjunctive  use,  'Groundwater,  'Ir- 
rigation, 'Irrigation  management,  'Surface  water, 
'Water  resources  development,  'Water  supply, 
Agriculture,  Aquifers,  Arid-zone  hydrology,  Con- 
nate water,  Deserts,  Groundwater  potential,  Israel, 
Negev,  Reservoirs,  Water  use. 

The  stabilization  role  of  pumped  groundwater, 
used  conjunctively  with  surface  water  for  irriga- 
tion, was  studied.  The  economic  benefit  of  this 
stabilization  was  first  evaluated.  Implications  for 
the  development  of  groundwater  resources  were 
then  derived.  In  general,  the  investment  in  ground- 
water increased  with  the  variability  in  the  supply 
of  surface  water.  Application  of  the  analysis  to  the 
fossil  water  aquifer  underlying  the  Negev  desert  in 
Israel  showed  that,  with  its  rainfall  variability 
(mean  293.118  mm;  standard  deviation,  110.957 
mm  for  38  years),  the  magnitude  of  the  stabiliza- 
tion value  of  pumped  groundwater  could  exceed 
the  groundwater  benefit  attributed  to  the  increase 
in  water  supply.  In  the  example,  the  irrigated  area 
(52,008  ha  with  a  100-year  irrigation  water  demand 
of  4.4  billion  cu  m)  was  small  relative  to  the  size  of 
the  aquifer  (30  to  70  billion  cu  m).  Two  wheat 
price  levels  were  considered:  $0.193/kg  and  $0.12/ 
kg.  Four  levels  of  groundwater  price  were  used: 
0.05,  0.1,  0.15,  and  0.2  $/cu  m.  It  was  beneficial  to 
develop  the  aquifer  in  certain  cases.  The  stabiliza- 
tion value  of  the  groundwater  was  increased  when 
allowed  to  improve  the  timing  of  water  application 
within  the  growing  season.  Crop  insurance 
schemes  were  expected  to  mitigate  the  stabilization 
role  of  the  groundwater.  (Cassar-PTT) 
W90-09155 


EFFECTS  OF  AMELIORATING  EXPOSED 
SUBSOIL  PRIOR  TO  SOWING  ON  THE 
WATER  RELATIONS  AND  PRODUCTIVITY 
OF  PASTURE  DURING  AN  IRRIGATION 
CYCLE. 

Kyabram  Research  Inst.  (Australia).  Dept.  of  Agri- 
culture and  Rural  Affairs. 
S.  J.  Blaikie,  K.  B.  Kelly,  and  W.  K.  Mason. 
Australian     Journal     of     Agricultural     Research 
AJAEA9,  Vol.  40,  No.  1,  p  97-106,  1989.  6  fig,  3 
tab,  21  ref. 

Descriptors:  'Irrigation  efficiency,  'Land  forming, 
'Pasture  management,  'Pastures,  'Soil  treatment, 
'Soil-water-plant  relationships,  'Subsoil,  Canopy, 
Crop  yield,  Evapotranspiration,  Land  use,  Leaves, 
Photosynthesis,  Soil  water. 

Adding  organic  matter  or  replacing  topsoil  have 
been  shown  to  improve  the  growth  of  pasture  on 
areas  where  subsoil  is  exposed  during  landforming. 
Intensive  experiments  were  carried  out  in  each  of 
the  1985-86  and  1986-87  irrigation  seasons  to  exam- 
ine the  basis  of  improvements  in  the  productivity 
of  pastures  after  such  amelioration.  Measurements 
were  collected  during  the  period  between  two 
irrigations  which  were  separated  by  approximately 
70  mm  of  cumulative  Class  A  pan  evaporation. 
Treatments  included:  (1)  high  rates  of  nitrogen  and 
phosphorus  (NP);  (2)  NP  plus  organic  matter 
(OM);  (3)  NP  plus  topsoil  (TS);  and  (4)  NP  plus 
well  water  (WW).  Compared  to  NP,  pasture  pro- 
duction in  OM  and  TS  treatments  was  improved  in 
the  first  year,  but  in  the  second  year  only  the  TS 
treatment  gave  significant  improvement.  These  in- 
creases in  dry  matter  yields  were  reflected  in  rates 
of  leaf  elongation,  canopy  conductance,  evapotran- 
spiration and  photosynthesis  that  were  up  to  50% 
greater  than  those  in  WW  during  the  first  half  of 
irrigation  cycle,  but  there  were  no  differences  in 
leaf  water  potential.  There  was  a  strong  relation- 
ship between  canopy  conductance  and  photosyn- 
thesis, and  it  appears  that  the  plants  in  the  TS  and 
OM  treatments  were  responding  to  an  improved 
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root  perception  of  soil  water  availability.  It  is 
hypothesized  that  this  allowed  them  to  maintain 
canopy  conductance  and  therefore  photosynthesis 
at  higher  levels  than  in  NP  and  WW.  The  im- 
proved performance  of  the  TS  and  OM  treatments 
represents  an  increase  in  the  productive  potential 
of  exposed  subsoil  areas  that  cannot  be  achieved  by 
improving  fertilizer  and  irrigation  management 
alone.  (Author's  abstract) 
W90-092O3 


IMPACT  OF  AGRICULTURAL  PRACTICES  ON 
GROUNDWATER  SALINITY. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-09258 


MOLECULAR  CLONING  OF  A  PLANT  BETA- 
INE-ALDEHYDE  DEHYDROGENASE,  AN 
ENZYME  IMPLICATED  IN  ADAPTATION  TO 
SALINITY  AND  DROUGHT. 

MSU/DOE  Plant  Research  Lab.,  East  Lansing, 
MI. 

For  primary  bibliographic  entry  see  Field  21. 
W90-09283 


ANALYTICAL  CLOSED  BORDER  IRRIGA- 
TION MODEL:  I.  THEORY. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  and  F.  X.  Yu. 

Agricultural  Water  Management  AWMADF,  Vol. 

15,  No.  3,  p  223-241,  May  1989.  8  fig,  1  tab,  32  ref. 

Descriptors:  *Border  irrigation,  *Irrigation  design, 
•Mathematical  models,  *Model  studies,  *Soil 
water,  Hydraulic  roughness,  Infiltration,  Theoreti- 
cal analysis,  Volumetric  analysis. 

Knowledge  of  movement  and  distribution  of  water 
over  and  below  the  soil  surface  is  required  for  a 
proper  design  of  closed-border  irrigation.  Most 
mathematical  models  do  not  deal  with  the  whole 
cycle  of  closed-border  irrigation.  Those  models 
which  do  are  numerical  and  too  expensive  to  be 
used  for  large-scale  design  purposes.  In  order  for  a 
model  to  provide  accurate  results  it  must  allow  for 
inaccuracy  of  many  variables  including  infiltration, 
roughness,  geometric  characteristics,  initial  condi- 
tions, and  boundary  conditions.  Using  a  volume 
balance  approach,  an  analytical  model  for  the 
entire  closed  border  irrigation  cycle  is  derived. 
The  irrigation  cycle  is  simulated  in  five  phases: 
advance,  storage,  vertical  recession,  horizontal  re- 
cession, and  impounding  recession.  (See  also  W90- 
09364)  (Marks-PTT) 
W90-09363 


ANALYTICAL  CLOSED  BORDER  IRRIGA- 
TION MODEL:  II.  EXPERIMENTAL  VERIFI- 
CATION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  and  F.  X.  Yu. 

Agricultural  Water  Management  AWMADF,  Vol. 

15,  No.  3,  p  243-252,  May  1989.  5  fig,  9  tab,  8  ref. 

Descriptors:  *Border  irrigation,  'Irrigation  design, 
•Mathematical  models,  *Model  studies,  *Model 
testing,  Error  analysis,  Groundwater  recession. 
Soil  water,  Volumetric  analysis. 

Knowledge  of  movement  and  distribution  of  water 
over  and  below  the  soil  surface  is  required  for  a 
proper  design  of  closed-border  irrigation.  A  math- 
ematical model  for  the  entire  closed-border  irriga- 
tion cycle  using  a  volume  balance  approach  was 
used  to  simulate  the  irrigation  cycle  in  five  phases: 
advance,  storage,  vertical  recession,  horizontal  re- 
cession, and  impounding  recession.  Using  experi- 
mental data  this  model  was  evaluated  with  the 
emphasis  placed  on  its  usage  in  designing  irrigation 
systems.  Calculated  and  observed  values  of  ad- 
vance distances,  vertical  recession  times,  impound- 
ing distances,  and  horizontal  recession  times  were 
compared.  The  average  relative  error  was  less  than 
8%  in  predicted  advance,  below  2%  in  predicted 
vertical  recession,  under  5%  in  predicted  horizon- 


tal recession,  and  within  6%  for  impounding  dis- 
tance. The  model  is  simple,  reasonably  accurate, 
and  easy  to  apply  for  modeling  the  entire  closed- 
border  irrigation  cycle.  (See  also  W90-09363) 
(Marks-PTT) 
W90-09364 


DISTILLATION  IRRIGATION:  A  LOW- 
ENERGY  PROCESS  FOR  COUPLING  WATER 
PURIFICATION  AND  DRIP  IRRIGATION. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
J.  Constantz. 

Agricultural  Water  Management  AWMADF,  Vol. 
15,  No.  3,  p  253-264,  May  1989.  4  fig,  5  tab,  16  ref. 

Descriptors:  'Agriculture,  'Desalination,  *Drip  ir- 
rigation, *Solar  distillation,  Brine  disposal,  Crop 
production,  Impaired  water  use,  Plastics,  Tempera- 


A  method  is  proposed  for  combining  solar  distilla- 
tion and  drip  irrigation  to  simultaneously  desalinize 
water  and  apply  this  water  to  row  crops.  In  this 
paper,  the  basic  method  is  illustrated  by  a  simple 
device  constructed  primarily  of  sheets  of  plastic, 
which  uses  solar  energy  to  distill  impaired  water 
and  apply  the  distillate  to  a  widely  spaced  row 
crop.  To  predict  the  performance  of  the  proposed 
device,  an  empirical  equation  for  distillate  produc- 
tion, DP,  is  developed  from  reported  solar  still 
production  rates,  and  a  modified  Jensen-Haise 
equation  is  used  to  calculated  the  potential  evapo- 
transpiration,  ET,  for  a  row  crop.  Monthly  values 
for  ET  and  DP  are  calculated  by  using  a  general- 
ized row  crop  at  five  location  in  the  western 
United  States.  Calculated  ET  values  range  from  1 
to  22  cm  per  month  and  calculated  DP  values 
range  from  2  to  1 1  cm  per  month,  depending  on 
the  location,  the  month,  and  the  crop  average. 
When  the  sum  of  DP  plus  precipitation,  DP  +  P,  is 
compared  to  ET  for  the  case  of  50%  distillation 
irrigation  system  coverage,  the  results  indicate  that 
the  crop's  ET  is  matched  by  DP  +  P,  at  cooler 
locations  only.  However,  when  the  system  cover- 
age is  increased  to  66%,  the  crop's  ET  is  matched 
by  DP  +  P  even  at  the  hottest  location.  Potential 
advantages  of  distillation  irrigation  include  the 
ability:  (a)  to  convert  impaired  water  resources  to 
water  containing  no  salts  or  sediments;  and  (b)  to 
efficiently  and  automatically  irrigate  crops  at  a  rate 
that  is  controlled  primarily  by  radiation  intensities. 
The  anticipated  disadvantages  of  distillation  irriga- 
tion include:  (a)  the  high  costs  of  a  system,  due  to 
the  large  amounts  of  sheeting  required,  the  short 
lifetime  of  the  sheeting,  and  the  physically  cumber- 
some nature  of  a  system;  (b)  the  need  for  a  widely 
spaced  crop  to  reduce  shading  of  the  system  by  the 
crop;  and  (c)  the  production  of  a  concentrated 
brine  or  precipitate,  requiring  proper  off-site  dis- 
posal. (Author's  abstract) 
W90-09365 


MOVEMENT  OF  ATRAZINE  BY  WATER 
FROM  APPLICATION  SITES  IN  CONVEN- 
TIONAL AND  NO-TILLAGE  CORN  PRODUC- 
TION. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Plant  Pathology,  Physiology  and 
Weed  Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09466 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


EMERGENCY   PLAN    FOR   RED   LAKE   DAM 
AND  RESERVOIR. 

Army  Engineer  District,  St.  Louis,  MO. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A206  199. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final   Report,   May   1987.   50p,  3  tab,  2  plates,  3 


append. 

Descriptors:  'Emergency  planning,  'Flood  con- 
trol, 'Flood  plain  management,  'Red  Lake  Dam, 
'Reservoir  operation,  Dam  stability,  Flood  dis- 
charge, Flood  routing,  Maximum  probable  floods, 
Minnesota,  Safety,  Spillways. 

The  Plan  implements  the  program  to  prepare 
emergency  plans  for  all  U.S.  Corps  of  Engineers 
dams.  It  provides  a  guide  for  actions  to  identify 
and  mitigate  or  respond  to  various  types  of  emer- 
gencies which,  while  rare,  could  occur  in  the  oper- 
ation of  Red  Lake  Dam,  Minnesota,  is  located  on 
the  Red  Lake  River  at  the  outlet  of  Lower  Red 
Lake,  approximately  18  miles  northwest  of  the 
village  of  Red  Lake,  Minnesota  and  196  river  miles 
above  the  mouth  of  the  Red  Lake  River.  Red  Lake 
Reservoir  has  an  area  of  about  451  sq  mi  at  the 
normal  elevation  (1174.0  ft).  Potentially  affected 
project  areas  would  include  all  lands  under  the 
control  of  the  Corps  of  Engineers  and  potentially 
affected  by  emergencies  at  Red  Lake  Dam  and 
Reservoir.  Red  Lake  Dam  and  Bridge,  the  road- 
way dike  and  all  dams  downstream  on  the  Red 
Lake  River  could  be  affected  by  the  increased 
flows  they  would  have  to  handle.  The  potential 
causes  of  an  emergency  affecting  the  operation  or 
safety  of  Red  Lake  Dam  and  Reservoir  which 
were  selected  for  planning  include:  excessive  seep- 
age; sabotage;  extreme  storm;  slope  failure;  and 
foundation  failure.  Routing  of  the  probable  maxi- 
mum flood  results  in  a  peak  pool  elevation  of 
1 179.6  ft  on  Red  Lake  Reservoir.  At  this  elevation, 
there  is  1.9  ft  of  freeboard  available.  The  existing 
spillway  at  Red  Lake  Dam  was  designed  for  a 
discharge  of  3700  cu  ft/sect  and  a  maximum  lake 
elevation  of  1176.43  ft.  The  design  capacity  of  the 
downstream  channel  is  1000  cu  ft/sec.  In  periods 
of  high  runoff,  Red  Lake  Reservoir  is  operated  to 
reduce  flooding  in  downstream  areas.  The  occur- 
rence of  a  maximum  probable  storm  or  a  dam 
breach  could  cause  uncontrolled  release  of  water 
from  the  dam.  Dam  breach  during  a  probable 
maximum  flood  event  would  most  likely  produce  a 
minor  increase  in  the  peak  outflow.  The  increased 
flow  velocities  and/or  waves  caused  by  the  sudden 
release  of  a  large  volume  of  water  under  conditions 
of  low  flow  and  low  tailwater  would  present  a 
hazard  to  life  and  property  in  the  vicinity  of  the 
dam  at  the  time  of  failure.  Flood  damage  in  the 
Red  Lake  River  Basin  is  mostly  agricultural.  Fa- 
cilities that  could  sustain  damage  due  to  flooding 
include  bridges,  culverts  and  roadways.  There  are 
few  residences  or  urban  areas  that  would  be  affect- 
ed by  an  emergency  at  Red  Lake  Dam.  The 
project  area  affected  encompasses  parts  or  all  of 
the  following  jurisdictions  in  Beltrami,  Clearwater 
and  Pennington  Counties,  Minnesota:  (1)  Red  Lake 
Indian  Reservation;  (2)  High  Landing,  Minnesota; 
(3)  Thief  River  Falls,  Minnesota;  (4)  Red  Lake 
Falls,  Minnesota;  and  (5)  Crookston,  Minnesota. 
(Lantz-PTT) 
W90-08767 


EMERGENCY  PLAN  FOR  LEECH  LAKE  DAM 
AND  RESERVOIR. 

Army  Engineer  District,  St.  Louis,  MO. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A206  197. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Final  Report,  March  1987.  117p,  3  tab,  3  plates,  4 
append. 

Descriptors:  'Emergency  planning,  'Flood  con- 
trol, 'Flood  plain  management,  'Leech  Lake 
Dam,  Dam  stability,  Flood  discharge,  Flood  rout- 
ing, Hydrographs,  Minnesota,  Probable  maximum 
flood,  Safety,  Spillways. 

The  Plan  implements  the  U.S.  Corps  of  Engineers 
program  to  prepare  emergency  plans  for  all  Corps 
dams.  It  provides  a  guide  for  actions  to  identify 
and  mitigate  or  respond  to  various  types  of  emer- 
gencies which,  while  rare,  could  occur  in  the  oper- 
ation of  Leech  Lake  Dam,  Minnesota,  which  is 
located  on  the  Leech  Lake  River  at  the  outlet  of 
Leech  Lake.  The  dam  is  27  river  miles  above  the 
confluence  of  the  Leech  Lake  and  Mississippi 
Rivers  and  1244.3  river  miles  above  the  mouth  of 
the  Ohio  River.  Emergencies  at  Leech  Lake  Dam 
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Reservoir  could  endanger  the  safety  of  people 
property  within  the  borders  of  the  project, 
principal  areas  of  concern  are  the  reservoir 
be  and  the  Leech  Lake  Recreation  Center, 
irgencies  at  Leech  Lake  Dam  and  Reservoir 
d  also  create  hazardous  conditions  on  non- 
ect  lands  including  those  in  the  vicinity  of  the 
rvoir.  The  potential  causes  of  an  emergency 
:ting  the  operation  or  safety  of  Leech  Lake 
l  and  Reservoir  which  were  selected  for  plan- 
include:  excessive  seepage;  sabotage;  extreme 
il;  slope  failure;  and  foundation  failure.  Out- 
i  hydrographs  were  computed  for  the  hypo- 
ical  cases  of  probable  maximum  flood  without 
re,  probable  maximum  flood  with  failure,  and 
re  at  normal  high  pool  elevation,  which  en- 
pass  the  types  of  situations  potentially  result- 
from  dam  failure.  Hazardous  conditions  are 
ned  as:  (1)  flood  water  depths  in  excess  of  2 
(2)  flood  water  velocities  which  exceed  4  ft/ 
(3)  floodwater  depths  of  sufficient  elevation  to 
age  property.  The  boundaries  of  the  areas  ex- 
ed  to  be  inundated  by  the  hypothesized  condi- 
s  of  probable  maximum  flood  without  failure 
probable  maximum  flood  with  failure  are 
ivn  in  appendices.  Unless  otherwise  noted,  af- 
ed  areas  outside  the  inundation  boundary  are 
:ntially  subject  to  isolation,  in  most  cases  by 
ding  of  roads  serving  the  area.  (Lantz-PTT) 
3-08768 


ERGENCY  PLAN  FOR  LOCK  AND  DAM 
.  6  TREMPEALEAU,  WISCONSIN. 

iy  Engineer  District,  St.  Louis,  MO. 

lilable  from  the  National  Technical  Information 

/ice,  Springfield,  VA.  22161,  as  AD-A206  200. 

:e  codes:  A04  in  paper  copy,  A01  in  microfiche. 

al  Report,  July   1986.   56p,  3  tab,  2  plates,   3 

end. 

criptors:  *Dams,  'Emergency  planning, 
sod  control,  'Flood  plain  management, 
icks,  Dam  stability,  Flood  discharge,  Flood 
ting,  Minnesota,  Spillways,  Trempealeau,  Wis- 


•  Plan  implements  the  U.S.  Corps  of  Engineers 
gram  to  prepare  emergency  plans  for  all  Corps 
is.  It  provides  a  guide  for  actions  to  identify 

mitigate  or  respond  to  various  types  of  emer- 
cies  which,  while  rare,  could  occur  in  the  oper- 
n  of  Lock  and  Dam  No.  6  Trempealeau,  Wis- 
sin,  which  is  located  on  the  Mississippi  River 
.4  river  miles  above  the  mouth  of  the  Ohio 
er,  14.1  river  miles  downstream  from  Lock  and 
m  5 A,  and  11.9  river  miles  upstream  above 
:k  and  Dam  7.  The  main  lock  and  the  upper 
i  bay  of  an  auxiliary  lock  are  on  the  left  bank  of 

river  adjacent  to  the  village  of  Trempealeau, 
iconsin.  Lock  and  Dam  No.  6  creates  Pool  6, 
■ing  an  area  of  about  8,870  acres  at  project  pool 
nation  651.0  ft.  The  drainage  area  of  the  pool  is 
B0  sq  mi.  Potentially  affected  project  areas 
uld  include  all  lands  under  the  control  of  the 
rps  of  Engineers  and  potentially  affected  by 
ergencies  at  Lock  and  Dam  No.  6.  This  would 
lude  the  public  use  areas  and  would  temporarily 
;ct  all  the  locks  and  dams  downstream.  The 
ential  causes  of  an  emergency  affecting  the 
:ration  or  safety  of  Lock  and  Dam  No.  6  in- 
de:  excess  seepage;  sabotage;  extreme  storm; 
ure  of  earth  dikes;  and  failure  due  to  scouring, 
e  standard  project  flood  (SPF)  at  Lock  and 
m  6  is  365,000  cu  ft/sec.  The  existing  spillway 
Lock  and  Dam  6  was  designed  for  a  discharge 
180,500  cu  ft/sec  and  a  maximum  pool  elevation 

651.8  ft.  The  computed  maximum  discharge 
ough  the  existing  gated  structure  at  SPF  pool 
1  tailwater  conditions  is  264,000  cu  ft/sec.  The 
tk  discharge  for  the  SPF  is  365,000  cu  ft/sec, 
lich  leaves  a  spillway  inadequacy  of  101,000  cu 
sec  and  the  potential  for  overtopping  the  dike 

3.1  ft.  The  failure  of  Lock  and  Dam  No.  6's 
then  dike  has  negligible  effect  on  the  SPF  peak 
[flow  due  to  the  dam's  low  head  differential  and 
eligible  influence  in  restricting  high  flows.  Con- 
luently,  flooding  downstream  is  not  aggravated 

failure  of  the  dam  during  the  Standard  Project 
30d.  Also  Lock  and  Dam  No.  7  would  tempo- 
ily  become  more  difficult  to  control.  The 
jject  area  affected  encompasses  parts  of  or  all  of 
:  following  jurisdictions  in  Winona  County  lo- 


cated in  Minnesota  and  Trempealeau  County  locat- 
ed in  Wisconsin:  (1)  Trempealeau,  Wisconsin;  (2) 
Dakota,  Minnesota;  (3)  Dresbach,  Minnesota;  (4) 
Midway,  Wisconsin;  (5)  La  Crosse,  Wisconsin;  and 
(6)  Onalaska,  Wisconsin.  (Lantz-PTT) 
W90-08769 


EMERGENCY  PLAN  FOR  SANDY  LAKE  DAM 
AND  RESERVOIR. 

Army  Engineer  District,  St.  Louis,  MO. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  as  AD-A206  198. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Final  Report,  June  1987.  42p,  4  tab,  11  plates,  4 
append. 

Descriptors:  'Emergency  planning,  'Flood  con- 
trol. 'Flood  plain  management,  'Sandy  Lake, 
'Sandy  Lake  Dam,  Flood  discharge.  Flood  rout- 
ing, Hydrographs,  Maximum  probable  floods,  Min- 
nesota, Spillways. 

The  Plan  implements  the  U.S.  Corps  of  Engineers 
program  to  prepare  emergency  plans  for  all  Corps 
dams.  It  provides  a  guide  for  actions  to  identify 
and  mitigate  or  respond  to  various  types  of  emer- 
gencies which,  while  rare,  could  occur  in  the  oper- 
ation of  Sandy  Lake  Dam  and  Reservoir  Minneso- 
ta, which  is  one  of  six  Mississippi  headwaters  reser- 
voirs located  in  north  central  Minnesota.  Sandy 
Lake  Dam  and  Reservoir  are  located  in  Aitkin 
County  near  the  village  of  Libby,  Minnesota.  The 
total  area  of  the  Sandy  Lake  watershed  is  421  sq 
mi.  Elevations  range  from  1575  ft  in  the  extreme 
eastern  portion  of  the  watershed  to  1217  ft  at  the 
Sandy  Lake  shoreline.  Emergencies  at  the  Sandy 
Lake  Dam  and  Reservoir  could  endanger  the 
safety  of  people  and  property  within  the  borders  of 
the  project.  The  principal  areas  of  concern  are  the 
reservoir  surface  and  the  Sandy  Lake  Recreation 
Area.  Emergencies  at  Sandy  Lake  Dam  and  Reser- 
voir could  create  a  hazard  to  life  and  property  on 
non-project  lands  including  those  in  the  vicinity  of 
the  reservoir,  and  along  the  Mississippi  River 
below  Libby,  Minnesota.  The  potential  causes  of 
an  emergency  affecting  the  operation  or  safety  of 
Sandy  Lake  Dam  and  Reservoir  which  were  se- 
lected for  planning  include:  excess  seepage;  sabo- 
tage; extreme  storm;  slope  failure;  and  foundation 
failure.  Outflow  hydrographs  were  computed  for 
the  hypothetical  cases  of  probable  maximum  flood 
(PMF)  without  and  with  failure  and  failure  at 
normal  high  pool  elevation.  Outflow  hydrographs 
were  computed  for  the  threshold  flood,  40%  PMF 
and  70%  PMF  with  and  without  failure  conditions. 
The  threshold  flood  is  the  flood  which  fully  uses 
the  capacity  of  the  reservoir  and  allows  adequate 
freeboard  at  the  dam.  The  threshold  flood  is  equiv- 
alent to  10%  of  the  PMF.  Hazardous  conditions 
exist  when:  (1)  floodwater  depths  are  in  excess  of  2 
ft;  (2)  floodwater  velocities  exceed  4  ft/sec;  and  (3) 
floodwater  depths  are  of  sufficient  elevation  to 
damage  property.  An  inundation  map  package  is 
included  as  an  appendix.  Unless  otherwise  noted, 
affected  areas  outside  the  inundation  boundary  are 
potentially  subject  to  isolation,  in  most  cases  by 
flooding  of  roads  serving  the  area.  (Lantz-PTT) 
W90-08770 


OVERVIEW  OF  IMPORTANT  ISSUES  IN 
OPERATIONAL  FLOOD  CONTROL. 

Politechnika  Warszawska  (Poland).  Inst,  of  Auto- 
matic Control. 
K.  Malinowski. 

IN:  Computer  Applications  in  Water  Supply. 
Volume  2:  Systems  Optimization  and  Control. 
John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  p  110-145.  6  fig,  54ref. 

Descriptors:  'Computer  models,  'Flood  control, 
'Flood  forecasting,  'Reservoir  operation,  Com- 
puter analysis.  Computers,  Floods,  Forecasting, 
Model  studies,  Optimization,  Simulation,  Stochas- 
tic models. 

Determining  efficient  operation  of  reservoirs 
during  flood  periods  has  always  been  an  important 
problem  in  most  multi-reservoir  systems.  Improved 
real-time  flood  control  can  increase  protection  of 
important  municipal,  industrial  or  agricultural  de- 
velopments against  inundations.  Modelling  of  flow 


transformation  during  flood  periods  in  river  chan- 
nels is  well  advanced  and  effective  algorithms  for 
computer-based  simulation  are  available.  Several 
problems  exist,  however.  Fast  simulation  methods 
are  needed  and  model  identification  and  validation 
need  to  be  clarified.  The  key  issue  in  flood  control 
is  operational  forecasting  of  future  events.  Deci- 
sion mechanisms  for  flood  control  in  multi-reser- 
voir systems  will  involve  the  use  of  optimization 
techniques.  Design  of  decision  rules,  taking  into 
account  the  uncertainty  inherent  in  flood  control, 
can  be  based  on  various  optimization-based  ap- 
proaches such  as  the  stochastic  optimal  control 
problem.  Fully  automatic  flood  control,  based  en- 
tirely upon  the  prescriptive  models,  is  not  very 
likely  to  be  allowed  in  most  situations.  Develop- 
ment of  effective  real-time  decision  support  sys- 
tems that  could  be  used  under  strain  during  flood 
emergency  periods  will  require  intelligent  organi- 
zation and  management  of  both  data  and  models, 
convenient  and  fast  man-machine  interfaces,  and 
tools  for  interactive  decision  making.  Although  the 
theory  of  hierarchical  control  is  well  advanced,  the 
specific  features  of  operational  management  of 
floods  must  be  taken  into  account  when  develop- 
ing control  structures.  (See  also  W90-08799) 
(Mertz-PTT) 
W90-08806 


SUBOPTIMAL  APPROACH  TO  SCHEDULING 
OF  RESERVOIR  LEVELS  FOR  A  MULTI-RES- 
ERVOIR WATER  DISTRIBUTION  NETWORK. 

Politechnika  Warszawska  (Poland).  Inst,  of  Auto- 
matic Control. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08811 


CRITERIA  FOR  EVALUATING  INSTREAM 
FLOW  PROGRAMS:  DECIDING  WHAT 
WORKS. 

National  Ecology  Research  Center,  Fort  Collins, 

Co. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-08853 


SURFACE  AND  GROUND  WATER  ASSESS- 
MENTS SUPPORTING  INSTREAM  FLOW 
PROTECTION  AT  THE  HASSAYAMPA  RIVER 
PRESERVE,  WICKENBURG,  ARIZONA. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-08854 


HYDROLOGIC  ANALYSIS  OF  THE  GULKANA 
NATIONAL  WILD  RIVER,  ALASKA. 

Bureau   of   Land    Management,    Lakewood,    CO. 
Minerals  and  Environmental  Protection  Staff. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-08856 


DEVELOPMENT  OF  A  SEDIMENT  METHOD- 
OLOGY IN  ALASKA. 

Bureau   of  Land   Management,   Anchorage,   AK. 

Alaska  State  Office. 

For  primary  bibliographic  entry  see  Field  2J. 

W9O-08864 


WATER  SEEPAGE  FROM  UNLINED  DITCHES 
AND  RESERVOIRS. 

Cornell  Univ.,  Ithaca,  NY. 

N.  W.  T.  Quinn,  R.  B.  Smith,  C.  M.  Burt,  T.  S. 

Slavin,  and  S.  W.  Styles. 

California  Agriculture  CAGRA3,  Vol.  43,  No.  6,  p 

9-12,  November/December  1989.  1  fig,  2  tab. 

Descriptors:  'California,  'Ditch  linings,  'Drainage 
ditches,  'Groundwater  level,  'Irrigation  ditches, 
'Irrigation  effects,  'San  Joaquin  Valley,  'Seepage 
loss,  'Water  table  rise,  Agricultural  hydrology. 
Kostiakov  equations,  Regression  analysis,  Salinity, 
Soil  moisture,  Soil  profiles. 

Irrigation  of  agricultural  land  on  the  west  side  of 
the  San  Joaquin  Valley  since  the  mid-1960s  has  led 
to  rising  groundwater  tables  and  an  increased  need 
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for  on-farm  drainage  to  sustain  productivity.  Pre- 
liminary field  studies  of  ditch  seepage  losses  per- 
formed in  1987  by  Westlands  Water  District  indi- 
cated that  seepage  losses  from  unlined  ditches  and 
reservoirs  in  the  district  could  be  as  great  as  50,000 
to  70.000  acre-feet  a  year.  Fifty-six  test  sites  were 
selected,  eighteen  of  which  were  tested  twice 
during  the  growing  season,  and  nineteen  reser- 
voirs. Soil  samples  were  collected  from  the  top  one 
foot  in  the  bottom  of  each  test  ditch.  Soil  texture 
was  determined  by  the  standard  particle  size  analy- 
sis. Exchangeable  sodium  percentage,  and  salinity 
were  also  determined.  The  texture  of  the  soil  pro- 
file was  determined  through  ribboning  (manual 
evaluation)  at  one-foot  intervals  from  the  surface 
to  a  depth  of  six  feet  adjacent  to  each  ditch  test 
site.  If  a  shallow  groundwater  table  was  present  in 
the  top  six  feet  of  the  soil  profile,  the  depth  was 
recorded.  Ditch  dimensions  were  recorded  for 
each  site.  Reservoir  seepage  was  tested  by  first 
filling  the  reservoir  and  then  installing  staff  gauges 
or  by  using  an  automatic  surface  level  recorder.  A 
regression  model  and  Kostiakov  equations  were 
used  to  fit  two  models  to  the  intake  data.  Data 
trend  relationships  were  established  for  depth  of 
flow,  number  of  tractor  passes,  soil  moisture  deple- 
tion, exchangeable  sodium  percentage,  height  of 
water  above  field,  and  bottom  width  of  ditch. 
Seepage  losses  from  on-farm  conveyances  were  2.2 
times  higher  than  those  from  head  ditches.  Con- 
veyance ditches  accounted  for  about  43%  of  the 
total  seepage  loss  from  all  facilities.  Seepage  from 
head  and  tailwater  ditches  accounted  for  about 
31%  of  the  total  losses.  Unfortunately,  no  single 
factor  explained  the  differences  in  seepage  rates 
between  sites.  The  difficulty  in  modeling  ditch  and 
reservoir  seepage  losses  means  that  such  losses  will 
need  to  be  independently  assessed  in  each  water 
district  affected  by  drainage  problems.  (Brunone- 
PTT) 
W90-08933 


DEVELOPMENT     OF     OPERATING     RULES 
FOR  THE  VUOKSI  RIVER  BASIN. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-09027 


MODEL   OF   COMBINED   WATER   USE   AND 
WATER  DERIVATION  PLANNING. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-09029 


IDENTIFYING      THE      CLIMATE-SENSITIVE 
SEGMENT  OF  BRITISH  RESERVOIR  YIELD. 

Institute    of   Hydrology,    Wallingford    (England). 

Engineering  Hydrology  Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09101 


CHANGES  OF  WATER  RESOURCES  (ABOUT 
WATER  MANAGEMENT  OF  HUNGARY). 

Ministry  of  Environment  and  Water  Management, 

Budapest  (Hungary). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-O91O3 


SIMULATING  COSTS  OF  FLOODING  UNDER 
ALTERNATIVE  POLICIES  FOR  THE  SACRA- 
MENTO-SAN JOAQUIN  RIVER  DELTA. 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics 
S.  H.  Logan. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  5,  p  799-809,  May  1990.  2  fig,  5  tab,  17  ref. 
California  Water  Resources  Project  W-681. 

Descriptors:  "California,  *Cost  analysis,  *Flood 
control,  "Floods,  "Rivers,  Computer  models, 
Deltas,  Flood  damage,  Islands,  Levees,  Mathemat- 
ical models.  Model  studies,  Sacramento  River,  San 
Joaquin  River,  Water  level 

A  computer  model  was  used  to  simulate  floods  and 
associated  annual  and  present  value  costs  for  Cali- 


fornia's Sacramento-San  Joaquin  Delta.  Empirical 
probability  distributions  of  stability  failure  and 
overtopping  floods  for  46  islands  and  tracts,  condi- 
tioned on  water  levels,  were  used  to  simulate 
floods.  Damage  and  reclamation  costs  were  deter- 
mined for  island  flooding.  The  cost  of  levee  main- 
tenance in  nonflood  years  was  a  random  variable. 
Multiple  simulations  over  5-year  periods  provided 
means  and  variances  of  annual  costs  of  policies  of 
reclaiming  all  flooded  islands  or  reclaiming  only 
some  of  them.  When  discounted,  the  resulting 
present  value  of  a  future  stream  of  these  costs  may 
be  compared  to  costs  of  alternative  flood  preven- 
tion programs  (i.e.,  new  levees).  Results  show  that 
the  present  value  of  costs  over  50  years  for  re- 
claiming all  islands  differed  little  from  the  compa- 
rable cost  of  reclaiming  only  13  islands  and  leaving 
other  islands  flooded.  Under  both  policies  the 
present  value  of  costs  was  less  than  the  first  cost  of 
levee  projects  presented  by  the  Corps  of  Engineers 
in  the  early  1980s.  (Author's  abstract) 
W90-09154 


STATE-SPACE    MODEL    FOR    HYDROLOGIC 
RIVER  ROUTING. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-09157 


EVALUATING  DAM  SAFETY  RETROFITS 
WITH  UNCERTAIN  BENEFITS:  THE  CASE  OF 
MOHAWK  DAM  (WALHONDING  RIVER, 
OHIO). 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Engineering  and  Public  Policy. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-09179 


MANAGEMENT   OF   THE   SAI    RIVER    AND 
THE  TATSUMI  CANAL,  JAPAN. 

Kanazawa  Inst,  of  Tech.  (Japan).   Dept.  of  Me- 
chanical System  Engineering. 
For   primary   bibliographic   entry   see   Field    6G. 
W90-09255 


POND  SIZING  FOR  RATIONAL  FORMULA 
HYDROGRAPHS. 

Pennsylvania  State  Univ.,  University  Park.  Envi- 
ronmental Resources  Research  Inst. 
G.  Aron,  and  D.  F.  Kibler. 

Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 
2,  p  255-258,  April  1990.  4  fig,  1  tab,  5  ref. 

Descriptors:  "Detention  reservoirs,  "Graphical 
methods,  "Hydrographs,  "Rainfall-runoff  relation- 
ships, "Rational  formula,  "Storage  requirements, 
"Storm  water,  "Urban  hydrology,  Data  interpreta- 
tion. Rainfall  rate. 

The  Modified  Rational  formula  hydrograph  and 
the  Yarnell  generalized  rainfall  chart  are  generally 
accepted  procedures  for  sizing  storm  water  deten- 
tion ponds  for  small  drainage  areas.  A  procedure 
has  been  developed  to  choose  the  rainfall  duration 
which,  for  a  chosen  return  period,  will  result  in  the 
largest  required  storage  volume  of  a  detention 
pond.  A  graphical  solution  is  provided  and  its  use 
described  by  application  to  an  example  in  which 
the  detection  volume  to  be  investigated  is  for  the 
5-yr  and  25-yr  return  periods,  the  60-minute  rain- 
fall intensities  are  1.5  and  2.0  in/hr,  and  the  al- 
lowed detention  pond  outflow  rates  are  35  and  50 
cu  ft/sec,  respectively.  The  results  were  very  close 
to  those  obtained  for  the  same  problem  by  the 
traditional  modified  Rational  method  procedure 
based  on  incremental  storm  durations  thus  con- 
firming the  graphical-analytic  solution.  (Peters- 
PTT) 
W90-09349 


COMPUTER-AIDED  PLANNING  FOR  MULTI- 
PLE-PURPOSE RESERVOIR  OPERATING 
POLICIES. 

Colorado  Univ.  at  Denver.  Dept.  of  Civil  Engi- 
neering. 
L.  E.  Johnson. 
Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 


2,   p   299-311,   April    1990.    8   fig,   2   tab,    15 

Descriptors:  "Computer-aided  planning,  *Com| 
ers,  "Multipurpose  reservoirs,  "Planning,  "Pu 
participation,  "Reservoir  operation,  Colora 
Model  studies,  Public  policy. 

Computer-aided  planning  (CAP)  for  multiple-f 
pose  reservoir  operations  involves  use  of  state 
the-art  simulation  and  optimization  methods,  cc 
graphic  displays,  and  interactive  computing  in 
faces.  These  technologies  were  integrated  int 
coherent  system  that  has  user-friendly  interface: 
help  the  process  of  communicating  resen 
system  operations,  solicit  planning  participant  p 
erences  and  valuation  judgments,  and  provide 
derstandable  feedback  of  system  performance.  J 
CAP  system  was  imbedded  in  a  comprehens 
public  involvement  program  that  paralleled 
reservoir  operating  policy  modeling  process, 
part  of  multipurpose  reservoir  operations  plann 
on  the  Great  Plains  Reservoirs  in  Colorado.  Ex 
rience  with  the  approach  indicates  the  invol' 
publics  can  quickly  learn  of  reservoir  system  li 
tations  and  opportunities,  and  can  indeed  part 
pate  in  the  operations  planning  process.  (Authi 
abstract) 
W90-09354 


SURFACE  AND  SUBSURFACE  DRAINA 
SIMULATIONS  FOR  A  CLAYPAN  SOIL. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blac 

burg.  Dept.  of  Agricultural  Engineering. 

S.  Mostaghimi,  P.  C.  McMahon,  and  W.  D. 

Lembke. 

Agricultural  Water  Management  AWMADF,  V 

15,  No.  3,  p  211-222,  May  1989.  4  fig,  2  tab,  17  i 

Descriptors:  "Clays,  "Drainage  engineering,  *S 
ulation  analysis,  "Subsurface  drainage,  "Surf; 
drainage,  Agriculture,  Claypan  soils,  Compu 
models,  Corn,  Crop  production,  Drain  spaci 
Drainage  systems,  Impervious  soils,  Subsoil  dn 
age,  Water  management. 

A  water  management  simulation  model,  DRA1 
MOD,  was  used  to  investigate  the  suitability 
drainage  systems  for  maize  production  on  the  cl 
pan  soils  that  occur  widely  in  the  midwest  of 
USA.  These  soils  have  a  very  slowly  permea 
shallow  subsoil  which  severely  limits  root  develi 
ment  and  reduces  crop  yield.  Climatological,  en 
and  soil  data  collected  on  claypan  soil  over  seve 
years  were  used  in  this  study.  Various  subsurf; 
drain  spacings  and  combinations  of  surface  a 
subsurface  drainage  systems  on  a  claypan  soil  wi 
simulated.  Results  indicated  that  supplemental  ii 
gation,  a  subsurface  drain  spacing  of  12  m  unt 
good  surface  drainage,  and  one  of  10  m  under  pc 
surface  drainage,  are  required.  (Author's  abstra 
W90-09362 


4B.  Groundwater  Management 


EQUITABLE  GROUNDWATER  MANAG 
MENT  IN  THE  TUCSON  ACTIVE  MANAG 
MENT  AREA. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Ec 

nomics. 

K.  A.  Rait,  and  A.  L.  Lieuwen. 

IN:  Proceedings  of  the  Symposium  on  HeadwaU 

Hydrology.  American  Water  Resources  Assoc 

tion,  Bethesda,  Maryland.  1989.  p  249-257,  1  fig 

tab,  1 3  ref. 

Descriptors:  "Competing  use,  "Cost  allocatic 
"Groundwater  management,  "Headwaters  hydn 
ogy,  "Water  conservation,  "Water  demand,  Ag 
cultural  water,  Arizona,  Costs,  Groundwater  wit 
drawal,  Industrial  water,  Municipal  water. 

Groundwater  management  programs  implement' 
by  the  Arizona  Department  of  Water  Resourc 
(ADWR)  attempt  to  reduce  groundwater  wit 
drawals  through  mandatory  conservation  mej 
ures.  Groundwater  users  in  municipal,  agricultur; 
and  industrial  sectors  must  comply  with  increj 
ingly  stringent  water  use  efficiencies.  A  compar 
tive  analysis  of  ADWR's  groundwater  conserv 
tion  programs  in  the  Tucson  Active  Manageme 
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krea  (TAMA)  reveals  substantial  inequities  to  the 
gricultural  sector.  An  amended  withdrawal  fees 
revision  is  offered  which  could  alleviate  these 
lequities  in  the  1980  Groundwater  Management 
ict.  By  distributing  the  costs  of  agricultural  water 
onservation  in  a  manner  more  consistent  with  the 
/ay  in  which  local  augmentation  fees  are  assessed, 
tie  TAMA  could  achieve  mandated  water  conser- 
ation  goals  in  a  more  equitable  manner.  (See  also 
V90-08822)  (Author's  abstract) 
V90-08848 


VATER  SEEPAGE  FROM  UNLINED  DITCHES 
lND  RESERVOIRS. 

;ornell  Univ.,  Ithaca,  NY. 

:or  primary  bibliographic  entry  see  Field  4A. 

V90-08933 


;AUSES  OF  SOIL  SALINIZATION:  I.  A  BASIN 
N  SOUTHERN  ALBERTA,  CANADA. 

alberta  Agriculture,  Lethbridge. 

:or  primary  bibliographic  entry  see  Field  2K. 

V90-09139 


iTABILIZATION  ROLE  OF  GROUNDWATER 
VHEN  SURFACE  WATER  SUPPLIES  ARE  UN- 
:ERTAIN:  THE  IMPLICATIONS  FOR 
JROUNDWATER  DEVELOPMENT. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

md  Applied  Economics. 

;or  primary  bibliographic  entry  see  Field  3F. 

V90-09155 


SURFACE    AND    SUBSURFACE    DRAINAGE 
SIMULATIONS  FOR  A  CLAYPAN  SOIL. 

/irginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 

>urg.  Dept.  of  Agricultural  Engineering. 

'or  primary  bibliographic  entry  see  Field  4A. 

W90-09362 


PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  EASTERN  REGIONAL  GROUND 
iVATER  ISSUES. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09479 


ALTERNATIVE  TO  LONG-TERM  SHUT- 
DOWN OF  A  MUNICIPAL  WELL  IN  A  SAND- 
\ND-GRAVEL  AQUIFER  CONTAMINATED 
BY  CYANIDE  WASTES,  SOUTHERN  NEW 
HAMPSHIRE. 

Whitman  and  Howard,  Inc.,  Wellesley,  MA. 
D.  R.  DeNatale. 

IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues.  October 
17-19,  1989,  Kitchener,  Ontario,  Canada.  National 
Water  Well  Association,  Dublin,  Ohio.  1989.  p 
257-271,  7  fig,  2  tab. 

Descriptors:  *Cyanide,  *Groundwater  manage- 
ment, 'Groundwater  pollution,  'Municipal  water, 
•Path  of  pollutants,  'Water  quality  control, 
•Water  supply,  Aquifers,  Drinking  water,  Ground- 
water movement,  New  Hampshire,  Pumping  wells. 

In  1984,  total  cyanide  (TCN)  levels  of  50  mg/L 
were  found  in  groundwater  on  the  fringe  of  a  sand- 
and-gravel  aquifer  1200  feet  from  a  municipal  well. 
The  well  was  shut  down  in  1987  when  cyanide- 
contaminated  groundwater  was  found  375  feet 
from  the  well.  In  1988,  a  study  was  conducted  to 
assess  whether  the  well  could  be  used  while 
lengthy  aquifer  clean-up  and  legal  issues  were  re- 
solved. Accordingly,  a  five-week,  stepped-pump- 
ing  test  was  conducted  to  determine  the  well's  safe 
yield  (safe  from  contamination).  Pumpage  was  held 
at  80  gallons  per  minute  (gpm)  for  the  first  two 
weeks,  then  increased  to  140  gpm  for  two  weeks, 
and  raised  to  300  gpm  (design  capacity)  for  the 
final  week.  Water  from  the  municipal  well  and 
monitoring  wells  was  regularly  tested  for  cyanide. 
Water  level  elevations,  recorded  frequently  at  19 
measuring  points,  were  integrated  to  make  ground- 
water flow  nets.  The  study  showed  that  contami- 
nated groundwater  (up  to  1  mg/L  TCN  in  moni- 
toring wells)  bypasses  the  municipal  well  under 
non-pumping  conditions.  Flow  nets  indicated  that 


pumping  the  municipal  well  at  80  gpm  resulted  in 
no  apparent  diversion  of  contaminated  water 
toward  the  well.  At  140  gpm,  the  edge  of  the 
cyanide  plume  was  apparently  diverted  toward  the 
well.  Pumping  at  300  gpm  produced  a  near-total 
deflection  of  the  plume  toward  the  well.  Cyanide 
was  undetected  in  the  municipal  well  during  the 
test.  The  municipal  well  was  returned  to  service  in 
early  1989,  pumping  continuously  at  150  gpm.  This 
rate  is  considered  safe,  in  view  of  the  drinking 
water  standard  for  cyanide  (0.154  mg/L),  cyanide 
levels  in  the  plume,  and  dilution  from  'clean' 
groundwater  and  a  nearby  brook.  (See  also  W90- 
09479)  (Author's  abstract) 
W90-09498 


DETERMINING  THE  AREA  OF  CONTRIBU- 
TION TO  A  WELL  FIELD:  A  CASE  STUDY 
AND  METHODOLOGY  FOR  WELLHEAD 
PROTECTION. 

BCI  Geonetics,  Inc.,  Laconia,  NH. 

W.  J.  Griswold,  and  J.  J.  Donohue. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water  Well   Association,   Dublin,  Ohio.    1989.   p 

345-357,  5  fig,  1  ref. 

Descriptors:  'Case  studies,  'Groundwater  budget, 
'Groundwater  mining,  'Groundwater  resources, 
'Hydrologic  budget,  'Water  pollution  control, 
'Water  pollution  prevention,  'Wells,  Aquifers, 
Groundwater  movement,  Groundwater  recharge, 
Potentiometric  level,  Pumping. 

A  geohydrological  evaluation  for  wellhead  protec- 
tion is  conducted  in  this  case  study  of  an  alluvial 
valley-fill  aquifer  in  central  Massachusetts.  The 
criteria  for  wellhead  protection  in  Massachusetts 
are  set  by  the  Department  of  Environmental  Qual- 
ity Engineering  (DEQE)  and  are  among  the  most 
technically  detailed  and  sophisticated  in  the  nation. 
DEQE  defines  its  wellhead  protection  areas  as  the 
zone  of  contribution  to  a  well  or  wellfield  under 
the  most  severe  pumping  conditions  that  could  be 
reasonably  expected,  i.e.,  180  days  of  continuous 
pumping  with  no  areal  recharge.  This  report  pre- 
sents a  practical,  technically  defensible,  step-by- 
step  method  which  groundwater  professionals  can 
employ  to  produce  a  product  to  address  the  spirit 
and  letter  of  the  law  aimed  at  wellhead  protection. 
The  evaluation  begins  with  the  development  of  an 
initial  conceptual  model  of  the  area,  evaluating 
such  key  elements  as  surficial  and  bedrock  geolo- 
gy, associated  contributions  to  groundwater  flow, 
recharge  potential  and  induced  infiltration  from 
streams.  The  conceptual  model  is  tested  and  re- 
vised through  the  installation  of  monitoring  wells. 
Detailed  measurements  of  ambient  conditions  both 
of  groundwater  and  surface  water  flows  are  taken 
to  isolate  the  effects  of  the  well(s)  from  the  natural 
variations  in  the  overall  flow  regime.  The  aquifer 
is  then  subjected  to  the  stress  of  a  required  120- 
hour  pumping  test.  The  results  of  analysis  of  the 
pumping  test  and  ambient  conditions  are  used  in  a 
numerical  model  to  extrapolate  from  the  120-hour 
test  to  the  180-day,  no-recharge  conditions  dictated 
by  DEQE  regulations.  Finally,  the  modeled  180- 
day  drawdown  results  are  subtracted  from  a  poten- 
tiometric surface  map  reflecting  average  non- 
pumping  conditions.  The  area  of  contribution  is 
delineated  from  a  flownet  constructed  on  the  re- 
sultant potentiometric  surface.  (See  also  W90- 
09479)  (Author's  abstract) 
W90-09504 


PAST,  PRESENT  AND  FUTURE  OF  GROUND- 
WATER DEVELOPMENT  IN  THE  TRI-CITIES 
OF  KITCHENER,  WATERLOO  AND  CAM- 
BRIDGE ONTARIO,  CANADA. 

Water  and  Earth  Science  Associates  Ltd.,  Carp 

(Ontario). 

R.  M.  Woeller,  and  R.  N.  Farvolden. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water   Well   Association,   Dublin,   Ohio.    1989.   p 

387-406,  2  fig. 

Descriptors:  'Groundwater  management, 

'Groundwater      mining,      'Water      management, 


'Water  resources  development,  Cambridge,  Kitch- 
ener, Long-term  planning,  Ontario,  Water  convey- 
ance, Water  supply,  Waterloo. 

Kitchener,  Waterloo  and  Cambridge,  Ontario, 
have  obtained  their  water  supplies  from  ground- 
water sources  for  a  hundred  years.  The  current 
supply  system  is  comprised  of  35  overburden  wells 
which  are  grouped  in  nine  well  fields,  20  bedrock 
wells  in  three  well  fields  and  an  induced  infiltration 
field  of  5  horizontal  collectors  and  3  vertical  wells 
near  the  Grand  River.  The  peak  demand  for  water 
during  the  summer  of  1988  in  the  tri-cities  was 
about  218,180  cu  m/d  (48  million  imperial  gallons 
per  day  (MIGD)).  The  system  is  currently  only 
capable  of  supplying  204,550  cu  m/d  (45  MIGD). 
The  projected  peak  water  supply  requirements  for 
the  year  2006  are  290,910  cu  m/d  (64  MIGD).  A 
number  of  technically  feasible  long  term  and  short 
term  water  supply  alternatives  are  available  to 
alleviate  the  short  fall.  These  are  the  installation  of 
additional  7  day  peak  flow  augmentation  facilities 
within  existing  well  fields  (7.7  MIGD)  and  con- 
struction of  additional  river  infiltration  galleries 
(4.0  MIGD).  Long-term  solutions  include:  the  de- 
velopment of  the  groundwater  resource  potential 
outside  the  tri-city  municipal  boundaries  (13.8 
MIGD);  development  of  an  artificial  recharge  site 
at  Mannheim  (54  MIGD);  installation  of  a  direct 
surface  source  from  the  Grand  River  (16  MIGD); 
and,  construction  of  a  pipeline  to  one  of  the  Great 
Lakes.  The  selection  of  an  alternative  has  been  the 
focus  of  ongoing  debate  between  business,  govern- 
ment, and  the  professional  groundwater  communi- 
ty. Work  is  currently  proceeding  on  implementing 
the  artificial  recharge  site  option.  Current  short- 
falls will  be  covered  by  improving  peak  water 
supply  capability  through  peak  flow  augmentation 
within  existing  well  fields.  (See  also  W90-09479) 
(Author's  abstract) 
W90-09507 

4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


EVALUATION  OF  HEMATOTOXIC  EFFECTS 
OF  TWO  COMMONLY  USED  FERTILIZERS, 
DIAMMONIUM  PHOSPHATE  AND  UREA,  ON 
FISH  CLARIAS  BATRACHUS. 

Lucknow  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08666 


EFFECT  OF  DRAINAGE  ON  NUTRIENT  RE- 
LEASE FROM  FEN  PEAT  AND  ITS  IMPLICA- 
TIONS FOR  WATER  QUALITY:  A  LABORA- 
TORY SIMULATION. 

Sheffield  Univ.  (England).   Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08691 


TRANSLOCATION      OF      AN      ESTUARINE 

WHELK  AND  ITS  TREMATODE  PARASITES 

IN  AUSTRALIA. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 

C.  A.  Appleton. 

Environmental  Conservation  EVCNA4,  Vol.   16, 

No.  2,  p  172-173,  182,  Summer  1990.  3  fig,  18  ref. 

Descriptors:  'Animal  parasites,  'Australia,  'Epide- 
miology, 'Estuarine  environment,  'Human  dis- 
eases, 'Introduced  species,  'Mollusks,  'Transloca- 
tion, 'Trematodes,  Dermatitis,  Swan  River  Estu- 
ary. 

Interest  in  invasive  and  translocated  organisms  has 
received  considerable  impetus  during  the  past 
decade,  but  relatively  few  cases  are  on  record  of 
invasive  mollusks  having  become  involved  as  inter- 
mediate hosts  in  the  transmission  of  trematodes 
into  their  adopted  habitats.  Schistosome  dermatitis, 
caused  by  the  penetration  of  human  skin  by  the 
cercariae  of  the  avian  blood-fluke  Austrobilharzia 
terrigalensis  has  become  an  annual  problem  for 
users  of  the  Swan  River  estuary,  Perth,  Western 
Australia.  Questionnaires  were  sent  to  residents 
who  had  contracted  dermatitis  after  contact  with 
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the  water,  to  provide  the  basis  for  an  epidemiologi- 
cal study.  A  number  of  residents  noted  that  it  was 
only  since  the  early  1960s  that  they  experienced 
dermatitis  after  swimming  in  the  estuary.  The  in- 
termediate host  of  the  avian  blood  fluke  is  the  mud 
whelk  Velacumantus  australis,  which  is  primarily 
located  in  Port  Philip  Bay.  Victoria,  roughly  3500 
km  away.  The  first  record  of  the  mud  whelk  in  the 
Swan  River  was  in  1954,  and  it  did  not  appear 
regularly  in  collections  until  the  early  1960s,  the 
time  that  dermatitis  was  first  noticed.  There  is  little 
doubt  that  V.  australis  was  inadvertently  intro- 
duced into  the  Swan  River  estuary  through  human 
agency  around  1950,  and  has  become  established 
there.  In  addition  to  being  the  intermediate  host  of 
A.  terrigalensis,  the  mud  whelk  also  serves  as 
intermediate  host  for  Strictodora  lari  and  Philopth- 
almus  burrilli.  These  three  trematode  species  are 
now  transmitted  in  the  estuary,  probably  being 
translocated  by  infected  migratory  coastal  birds. 
Of  the  three  flukes  involved,  A.  terrigalensis  has 
assumed  economic  importance  because  of  the  der- 
matitis it  has  caused  among  swimmers  and  other 
users  of  the  estuary  since  the  early  1960s.  (Brun- 
one-PTT) 
W90-08729 


EFFECTS  OF  SIX  FOREST-SITE  CONDITIONS 
ON  NUTRIENT  LOSSES  IN  EAST  TEXAS. 

State  Forest  Dept.,  Ipoh  (Malaysia). 
A.  B.  Muda,  M.  Chang,  and  K.  G.  Watterston. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.   1989.  p  55-64,   1  fig,  4 
tab,  22  ref. 

Descriptors:  'Environmental  effects,  *Forest  wa- 
tersheds, *Forestry,  'Headwaters  hydrology, 
'Logging,  'Nutrient  transport,  Clear-cutting,  Cul- 
tivation, Forest  hydrology,  Land  clearing,  Land 
use,  Runoff,  Soil  erosion,  Texas. 

Surface  and  subsurface  plot-watersheds  were  em- 
ployed to  monitor  nutrient,  water,  and  soil  losses 
generated  from  six  forest  conditions  in  East  Texas. 
Based  on  23  runoff  producing  storms  observed 
between  June  21,  1980  and  June  13,  1981,  the  total 
loss  of  nine  nutrients  was  2.33  kg/ha-undisturbed 
forest,  8.57  kg/ha-thinned  forest,  18.18  kg/ha- 
clearcut  without  site  preparation,  21.33  kg/ha- 
clearcut  and  chopped,  70.58  kg/ha-clearcut  and 
sheared,  and  46.65  kg/ha-cultivated  treatments. 
Nutrient  losses  generally  increased  with  an  in- 
crease in  the  percentage  of  site  disturbance.  Clear- 
cutting  with  chopping  is  a  much  better  manage- 
ment practice  in  nonpoint  sources  of  water  pollu- 
tion control  than  clearcutting  and  shearing.  Differ- 
ences in  nutrient  loss  were  insignificant  between 
undisturbed  and  thinned  forest,  between  clearcut- 
ting alone  and  clearcutting  with  chopping,  or  be- 
tween clearcutting  with  shearing  and  clearcutting 
with  cultivation.  These  losses  can  be  estimated 
using  total  runoff  in  transformed  covariance  analy- 
sis models  with  an  R  square  of  0.54  to  0.96.  For  the 
undisturbed  forest,  dissolved  nutrients  in  runoff 
contributed  58.5%  of  the  total  nutrient  losses, 
while  suspended  particulates  and  sediment  contrib- 
uted 40.4%  and  1.1%.  As  forest  disturbances  in- 
creased, the  relative  importance  of  dissolved  nutri- 
ents decreased  and  suspended  nutrients  increased. 
Only  a  small  portion  of  nutrient  loss,  1-12%,  is 
from  attached  sediment.  (See  also  W90-08822) 
(Author's  abstract) 
W90-08828 


CUMULATIVE  EFFECTS  OF  HUMAN  ACTIVI- 
TIES ON  BULL  TROUT  (SALVELINUS  CON- 
FLUENTUS)  IN  THE  UPPER  FLATHEAD 
DRAINAGE,  MONTANA. 

Montana  Dept.  of  Fish,  Wildlife  and  Parks,  Kali- 
spell. 

J.  Fraley,  T.  Weaver,  and  J.  Vashro. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology    American  Water  Resources  Associa- 
tion, Bethesda.  Maryland.  1989.  p  111-120,  1  fig,  1 
tab,  17  ref. 

Descriptors:  'Ecological  effects,  'Flathead  Lake, 
'Headwaters  hydrology,  'Land  use,  'Spawning, 
'Trout,  Environmental  policy,  Fish  behavior,  Fish 
passages,    Fisheries,    Hydroelectric    power,    Log- 


ging,   Riparian    waters,    Roads,    Upper    Flathead 
Drainage. 

Bull  trout  are  the  largest  fish  native  to  the  Flathead 
drainage  area  of  Montana,  attaining  a  length  of  up 
to  one  meter  and  a  weight  of  10  kg.  This  species 
migrates  from  Flathead  Lake  up  to  250  km  up- 
stream to  spawn  in  cold  headwater  tributaries  with 
groundwater  upwelling  and  clean  gravels.  Spawn- 
ing and  rearing  habitats  are  limited  and  vulnerable 
to  damage  by  deposition  of  fine  sediments.  Poten- 
tial threats  to  bull  trout  habitat  and  populations 
include  timber  harvest,  road  building,  mining,  resi- 
dential and  agricultural  development,  hydropower 
construction  and  operation,  harvest  of  fish  by  an- 
glers, and  non-native  fish  species.  Management  and 
mitigation  options  include  application  of  best  man- 
agement practices  and  riparian  guidelines  for  log- 
ging, habitat  protection  and  improvement,  im- 
proved fish  passage  to  blocked  areas,  fishing  regu- 
lations and  integrative  management  of  fish  popula- 
tions. Because  of  reduction  in  habitat,  continued 
potential  for  habitat  degradation,  and  limited  op- 
tions for  management,  the  bull  trout  population  is 
vulnerable  and  should  be  closely  monitored  to 
detect  signs  of  decline.  (See  also  W90-08822)  (Au- 
thor's abstract) 
W90-08834 


AGRICULTURAL  MANAGEMENT  AND 
POLICY  NEEDS  FOR  SALINITY  ABATEMENT 
IN  EASTERN  MONTANA. 

Montana  Salinity  Control  Association,  Conrad. 
For   primary   bibliographic   entry   see   Field    5G. 
W90-08837 


EFFECTIVENESS  OF  BMP'S  IN  CONTROL- 
LING NONPOINT  POLLUTION  FROM  SILVI- 
CULTURAL  OPERATIONS. 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-08839 


EFFECTS    OF    LAND    USE    ON    SEDIMENT 
YIELD,  SOUTHEASTERN  COLORADO. 

Geological  Survey,  Pueblo,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-08846 


GEOMORPHICALLY  DETERMINED 

VALLEY-EROSION  THRESHOLD  FOR  RE- 
CLAIMED SURFACE-MINED  DRAINAGE 
BASINS,  NORTHWESTERN  COLORADO. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 
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CUMULATIVE  WATERSHED  EFFECTS  (CWE) 
ANALYSIS  IN  FEDERAL  AND  PRIVATE  FOR- 
ESTS IN  CALIFORNIA. 

Forest    Service,    South    Lake   Tahoe,   CA.    Lake 
Tahoe  Basin  Management  Unit. 
J.  Cobourn. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  441-448,  24  ref. 

Descriptors:  'California,  'Forest  watersheds, 
'Headwaters  hydrology,  'Land  ownership,  'Wa- 
tershed management,  Management  planning,  Non- 
point  pollution  sources,  Resources  management, 
Water  quality  control. 

Resource  managers  at  the  State  and  Federal  forest- 
ry agencies  in  California  are  working  to  develop 
CWE  analysis  methodologies  to  satisfy  legal  re- 
quirements for  consideration  of  cumulative  impacts 
in  watersheds  of  mixed  ownership.  The  National 
Environmental  Policy  Act  (NEPA)  and  the  Clean 
Water  Act  of  1977,  as  well  as  the  California  Envi- 
ronmental Quality  Act  (CEQA),  require  that  the 
effects  of  past,  present,  and  future  management 
activities  be  considered  together  to  prevent  water 
quality  impacts.  Such  analysis  creates  a  safety  net 
for  water  quality-the  ultimate  best  management 
practice  for  predicting  impacts  which  might  be 
missed  if  planning  were  carried  out  only  at  the 


project  proposal  level.  Some  of  the  most  detailei 
CWE  analyses  in  California  are  being  performei 
by  the  hydrologists  of  the  USDA  Forest  Servic 
(USFS)  using  the  Region  5  Forest  Service  method 
ology.  Phase  one  of  this  approach  is  the  calculatioi 
of  a  Natural  Sensitivity  Index  for  each  watershed 
Phase  two  is  the  compilation  of  the  acreage  of  al 
management  activities,  including  road  surfaces 
into  a  Land  Disturbance  History.  In  this  phase,  th> 
Equivalent  Roaded  Acre  (ERA)  is  often  used  as  , 
unit  of  measure.  Phase  three  is  a  field  investigation 
and  phase  four  is  an  evaluation,  based  on  Phase 
one,  two,  and  three,  of  the  possibility  that  th. 
watershed  may  be  at  or  near  its  geomorphii 
Threshold  of  Concern  (TOC),  beyond  which  spe 
cial  measures  will  be  needed  to  ensure  protectioi 
against  adverse  CWE.  (See  also  W90-08822)  (Au 
thor's  abstract) 
W90-08867 


APPLICATION  OF  CUMULATIVE  WATER 
SHED  EFFECTS  (CWE)  ANALYSIS  ON  THI 
ELDORADO  NATIONAL  FOREST  IN  CALI 
FORNIA. 

Forest    Service,    South    Lake   Tahoe,    CA.    Lake 

Tahoe  Basin  Management  Unit. 

J.  Cobourn. 

IN:  Proceedings  of  the  Symposium  on  Headwater: 

Hydrology.  American  Water  Resources  Associa 

tion,  Bethesda,  Maryland.  1989.  p  449-460,  2  tab,  i 

ref. 

Descriptors:  'California,  'Environmental  impact 
'Forest  watersheds,  'Headwaters  hydrology 
'Land  use,  'National  forests,  'Watershed  manage 
ment,  Administrative  agencies,  Forest  manage 
ment,  Resources  management,  Sensitivity  analysis 

The  Region  5  Office  of  the  USDA  Forest  Servics 
has  directed  the  National  Forests  of  California  tc 
develop  their  own  applications  of  the  Region'! 
'Cumulative  Off-site  Watershed  Effects  Analysis 
methodology.  The  Eldorado  National  Forest  has 
developed  and  implemented  such  a  process.  Phase 
1  of  the  process  relies  heavily  on  the  Soil  Survey 
and  the  Streamside  Management  Zones  for  calcu- 
lation of  a  weighted  Natural  Sensitivity  Index 
(NSI).  The  second  phase  of  the  analysis  calls  foi 
the  district  offices  to  assemble  the  actual  acreages 
and  dates  of  various  management  activities,  includ- 
ing proposed  activities,  in  a  Land  Disturbance 
History  (LDH).  This  summary  uses  the  Equivalent 
Roaded  Acre  (ERA)  as  a  unit  of  measure  for 
normalizing  the  disturbance  caused  by  various 
Harvest  and  Site  Preparation  activities.  Phase  3,  a 
detailed  field  observation  of  the  channel  system,  is 
conducted  if  phases  1  and  2  indicate  a  need  for 
concern.  Once  these  phases  are  complete,  phase  4, 
an  estimate  of  the  Threshold  of  Concern  (TOC),  is 
made.  The  estimated  TOC  is  not  a  firm  number  but 
rather  an  approximation,  such  as  10-12%  ERA  for 
a  very  sensitive  watershed.  This  TOC  is  only  one 
part  of  a  summary  statement  which  attempts  to 
explain  management  implications  in  terms  of  the 
degree  of  risk  of  initiating  adverse  CWE.  (See  also 
W90-08822)  (Author's  abstract) 
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CUMULATIVE  HYDROLOGIC  EFFECTS  ON 
STORMFLOWS  OF  SUCCESSIVE  CLEARCUTS 
ON  A  SMALL  HEADWATER  BASIN. 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 
B.  C.  Dietterick,  and  J.  A.  Lynch. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  473-485,  2  fig,  3 
tab,  1 5  ref. 

Descriptors:  'Clear-cutting,  'Forest  hydrology, 
'Forest  management,  'Headwaters  hydrology, 
'Small  watersheds,  'Storm  runoff,  Flashy  streams, 
Pennsylvania,  Streamflow  forecasting. 

The  hydrologic  responses  of  small,  forested  water- 
sheds to  various  forest  management  practices  is  the 
subject  of  continued  interest.  This  study  focused 
on  the  cumulative  first-year  effects  on  stormflow 
of  successive  clearcuts  on  an  106-acre  watershed  in 
central  Pennsylvania.  Inasmuch  as  clearcutting  is 
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nown  to  affect  the  hydrologic  response  of  most 
watersheds,  a  series  of  prediction  equations,  devel- 
iped  from  single  storm  hydrographs,  were  derived 
■  estimate  the  effects  of  successive  treatments  on 
tormflow  volumes  and  peakflows  according  to  a 
laired  watershed  procedure.  Seven  years  of 
treamflow  records  from  the  Leading  Ridge  Ex- 
lerimental  Watersheds  were  used  for  the  calibra- 
ion  period.  Following  the  calibration  period,  three 
reas  (21,  27,  and  42  acres,  respectively)  moving 
irogressively  upslope  on  the  treated  watershed 
vere  clearcut  and  herbicided.  The  first-year  cumu- 
ative  effects  of  each  of  these  treatments  on  storm- 
low  volumes  and  peakflows  were  evaluated.  The 
esults  indicate  that  significant  cumulative  in- 
xeases  in  total  stormflow  volumes  and  peakflows 
iccurred  during  the  first-year  growing  season  fol- 
owing  each  of  the  successive  clearcuts;  however, 
he  increases  were  not  directly  proportional  to  the 
ize  of  the  area  clearcut.  This  suggests  that  the 
low  regime  temporarily  became  progressively 
nore  'flashy'  and  had  significantly  higher  sustained 
vater  yields.  It  also  indicates  a  potential  threat  to 
he  benthic  community  of  these  small  streams  due 
o  increased  sedimentation  from  channel  scouring. 
See  also  W90-08822)  (Author's  abstract) 
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PROGRESSIVE,  LONG-TERM  SLOPE  FAIL- 
URE FOLLOWING  ROAD  CONSTRUCTION 
\ND  LOGGING  ON  NONCOHESIVE,  GRANIT- 
IC SOILS  OF  THE  IDAHO  BATHOLITH. 

[ntermountain  Forest  and  Range  Experiment  Sta- 

ion,  Boise,  ID. 

W.  F.  Megahan,  and  C.  C.  Bohn. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 

Hydrology.  American  Water  Resources  Associa- 

:ion,  Bethesda,  Maryland.  1989.  p  501-510,  5  fig,  2 

tab,  12  ref. 

Descriptors:  'Cohesionless  soils,  *Headwaters  hy- 
drology, 'Highway  effects,  "Logging,  *Slope  sta- 
bility, Experimental  basins,  Forest  management. 
Groundwater  movement,  Idaho. 

Catastrophic  failures  of  steep,  forested  slopes  that 
result  in  debris  avalanches,  flows,  and  torrents  are 
common  occurrences  following  logging  and  road 
construction  in  the  Idaho  Batholith.  However, 
piping  failures  caused  by  progressive,  small-scale 
liquefaction  of  the  cohesionless,  granitic  soil  mate- 
rials have  not  been  well  documented  to  date.  Since 
1984,  three  such  failures  were  studied  on  three 
experimental  watersheds  in  the  Silver  Creek  Study 
Area.  The  failures  are  located  in  small  (1.6  to  5.4 
ha)  first-order  basins  best  described  as  low-gradient 
swales  that  lacked  surface  expression  of  channel 
development  before  failure.  Two  of  the  failures 
appear  to  have  been  caused  by  clearcut  logging  in 
1976  and  1982;  the  third  was  caused  by  road  con- 
struction in  1980.  To  date,  the  failure  lengths  range 
from  13  to  38  m  and  have  a  total  volume  of  soil 
loss  ranging  from  6  to  39  cu  m.  The  total  erosion 
from  the  failures  accounts  for  an  average  of  1  to 
25%  of  the  postdisturbance  sediment  yield  and  an 
annual  maximum  of  2  to  56%  of  the  sediment  yield 
from  the  1.1  to  1.6  sq  km  study  watersheds.  Annual 
erosion  rates  appear  to  be  related  to  the  annual 
peak  runoff  from  the  experimental  watersheds 
which  in  turn  serves  as  an  index  of  groundwater 
conditions.  Such  failures  are  important  because 
they  are  forest  management  related,  continue  over 
a  long  term,  are  not  easily  detected,  and  may 
supply  eroded  material  directly  to  the  drainage 
system.  (See  also  W90-08822)  (Author's  abstract) 
W90-08872 


HYDROLOGIC     CHARACTERISTICS     OF     A 
WETLAND  USING  A  BROMIDE  TRACER. 

Peccia  (Robert)  and  Associates,  Helena,  MT. 
For  primary  bibliographic  entry  see  Field  5B. 
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EFFECT  OF  MINING  ON  WATER  QUALITY. 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
C.  Hains,  and  D.  Hains. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  637-644,  6  fig,  1 
tab,  8  ref. 


Descriptors:  "Headwaters  hydrology,  *Land  use, 
•Mine  wastes,  *Mining  effects,  'Model  studies, 
*Water  pollution  sources,  *Water  quality,  Geohy- 
drology,  Mathematical  models,  Regression  analy- 
sis, Streamflow. 

Results  are  given  from  a  preliminary  model  which 
relates  water  quality,  streamflow,  and  degree  of 
disturbance  of  a  watershed  by  a  method  that  is 
simple  for  planners,  regulators,  and  hydrologists  to 
apply.  This  preliminary  model  is  applicable  to  wa- 
tersheds with  constant  geology.  Research  is  under- 
way to  extend  this  technique  to  include  geology  to 
provide  a  model  useful  to  watersheds  of  heteroge- 
neous geology.  The  linear  regression  technique 
was  used  to  develop  the  model  and  it  should  be 
applicable  anywhere  calibration  data  are  available. 
The  model  yields  the  coefficients  of  the  rating 
equation  relating  water  quality,  as  measured  by 
specific  conductance  or  total  suspended  solids, 
with  discharge  per  unit  area.  These  coefficients 
depend  on  the  degree  of  disturbance  of  the  basin. 
Degree  of  disturbance  for  study  watersheds  was 
determined  on  a  qualitative  basis  from  direct  field 
observations  and  of  aerial  photography  from  each 
mine.  Each  site  had  an  integer  value  of  disturbance 
assigned  ranging  from  1  to  6.  The  degree  of  dis- 
turbance was  classified  as  follows:  (1)  essentially 
unmined  (no  disturbance);  (2)  slight  (10-30%);  (3) 
slight  to  moderate  (31-50%);  (4)  moderate  (51- 
70%);  (5)  moderately  large  (71-90%);  and  (6)  com- 
pletely disturbed.  The  degree  of  disturbance  will 
normally  be  6  for  a  mine  permit  area  as  typical  for 
90%  or  more  percent  of  the  permit  area  to  be 
disturbed.  (See  also  W90-08822)  (Lantz-PTT) 
W90-08886 


POTENTIAL  SOURCES  OF  GROUNDWATER 
CONTAMINATION  IN  THE  HEADWATERS 
OF  THE  MAHANTANGO  CREEK. 

Agricultural   Research   Service,   University   Park, 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08889 


EFFECTS  OF  SURFACE  MANAGEMENT  ON 
THE  HYDROLOGY  OF  A  VERTISOL  IN  SEMI- 
ARID  AUSTRALIA. 

Queensland  Dept.  of  Primary  Industries,  Bunda- 

berg  (Australia). 

For  primary  bibliographic  entry  see  Field  3F. 
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WATER  USE  BY  SHRUBS  AS  AFFECTED  BY 
ENERGY  EXCHANGE  WITH  BUILDING 
WALLS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  21. 

W90-08925 


SELECTIVE  OAK  REMOVAL  DOES  NOT 
HARM  WATER  QUALITY. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

M.  J.  Singer,  X.  Huang,  and  C.  Epifanio. 
California  Agriculture  CAGRA3,  Vol.  44,  No.  2,  p 
17-19,  March/April  1990.  2  fig,  2  tab. 

Descriptors:  'Forest  hydrology,  'Forest  water- 
sheds, *Oak  trees,  'Water  pollution  sources, 
'Water  quality,  'Water  yield,  Nitrates,  Nutrient 
transport.  Rainfall-runoff  relationships,  Range  pro- 
duction. Runoff,  Sediment  transport. 

The  uppermost  portions  of  a  perennial  stream  wa- 
tershed in  the  Sierra  Foothills,  California  was 
cleared  of  all  trees  between  1964  and  1966  to 
enhance  range  production.  The  selective  removal 
of  oaks  resumed  between  1984  and  1986.  An  aver- 
age of  27.5  inches  of  rainfall  was  measured  in  the 
watershed  during  the  last  nine  years.  Rainfall  and 
runoff  were  higher  in  the  four  precut  years  than  in 
the  postcut  years.  There  is  a  possibility  that  selec- 
tive oak  removal  may  yield  a  long-term  increase  in 
water  yield.  The  amount  of  sediment  leaving  the 
watershed  is  very  small  and  was  not  adversely 
affected  by  oak  harvesting.  There  were  no  signifi- 
cant differences  between  the  precut  and  the  post- 


cut  sums  of  cations  (calcium,  magnesium,  potassi- 
um, and  sodium)  leaving  the  watershed.  Nitrate 
nitrogen  in  runoff  and  rainfall  was  significantly 
higher  in  postcut  years.  The  total  nutrients  lost 
from  the  watershed  was  small  and  present  no 
water  quality  hazards.  (Brunone-PTT) 
W90-08936 


WATER  QUALITY  IN  SOUTHEASTERN  MIN- 
NESOTA STREAMS:  OBSERVATIONS  ALONG 
A  GRADIENT  OF  LAND  USE  AND  GEOLOGY. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

N.  H.  Troelstrup,  and  J.  A.  Perry. 
Journal   of  the   Minnesota   Academy   of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  6-13,  Fall  1989.  5  fig, 
1  tab,  52  ref. 

Descriptors:  'Land  use,  'Minnesota,  'Water  pollu- 
tion sources,  'Water  quality  trends.  Agricultural 
watersheds,  Alkalinity,  Atrazine,  Forest  water- 
sheds. Nitrates,  Pesticides,  Riparian  waters, 
Streamflow,  Water  quality  management,  Water- 
sheds. 

Surface  water  quality  in  southeastern  Minnesota's 
driftless  area  exhibits  subregional  and  local  spatial 
patterns  which  are  highly  correlated  with  subsur- 
face geology  and  land-use  practices.  Some  varia- 
bles appear  to  respond  on  subregional  or  water- 
shed scales.  Intensive  sampling  was  conducted  at 
twelve  riffle  sites  within  three  tributaries  of  the 
south  branch  of  the  Root  River  in  Fillmore 
County.  Measurements  included  a  large  number  of 
physical  parameters,  chemical  parameters,  and  bio- 
logical variables.  Nitrate,  specific  conductance,  al- 
kalinity, and  surface  water  atrazine  concentrations 
were  lower  in  streams  originating  from  the  Prairie 
Du  Chien  or  Jordan  sandstone  aquifers  of  eastern 
Fillmore  and  Houston  Counties  than  those  origi- 
nating from  the  Galena  limestone  aquifer  in  west- 
central  Fillmore  County.  In  addition,  the  numbers 
of  pollution  intolerant  and  functionally  specialized 
invertebrates  in  the  benthic  community  were 
higher  in  the  eastern  streams.  Gross  primary  pro- 
duction on  tile  substrates,  transported  organic 
matter,  and  atrazine  concentrations  were  highest  in 
an  agricultural  watershed  and  lowest  in  a  forested 
watershed.  Other  variables  are  more  responsive  to 
local  influences  such  as  riparian  land  use.  Substrate 
median  particle  size,  macrophyte  composition  on 
riffles,  diversity  of  benthic  invertebrates,  and 
number  of  invertebrate  predators  were  highest  on 
riffles  adjacent  to  forested  riparian  zones.  Stream 
temperature  and  turbidity  were  higher  at  riffle  sites 
adjacent  to  open  agricultural  riparian  zones.  The 
water  quality  patterns  in  southeastern  Minnesota 
suggest  that  effective  monitoring  and  management 
of  water  quality  in  this  ecoregion  must  consider  a 
finer  spatial  scale  than  that  suggested  by  the  aquat- 
ic ecoregion  approach.  (Author's  abstract) 
W90-08970 


ORIGIN   AND   DEVELOPMENTAL   HISTORY 
OF  MINNESOTA  LAKES. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-08973 


HUMAN  IMPACTS  TO  MINNESOTA  WET- 
LANDS. 

Minnesota  Univ.-Duluth.   Natural   Resources  Re- 
search Inst. 
C.  A.  Johnston. 

Journal  of  the  Minnesota  Academy  of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  120-124,  Fall  1989.  1 
fig,  2  tab,  49  ref. 

Descriptors:  'Drainage,  'Drainage  effects,  'Envi- 
ronmental impact,  'Minnesota,  'Urbanization, 
'Wetlands,  Flood  flow,  Nonpoint  pollution 
sources,  Nutrients,  Peat  bogs,  Sediments. 

Minnesota's  3.6  million  ha  of  wetlands  have  been 
impacted  by  a  variety  of  human  activities,  includ- 
ing agricultural  drainage,  urbanization,  water  con- 
trol, and  nonpoint  source  pollution.  More  than  half 
of  Minnesota's  wetlands  have  been  destroyed  since 
the  first  European  settlers  arrived,  an  average  loss 
of  about  35,600  ha/yr.  Drainage  for  agriculture  is 
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the  major  cause  of  wetland  loss  in  Minnesota, 
particularly  in  southern  Minnesota  and  the  Red 
River  valley.  In  addition  to  impacting  wetlands 
directly,  wetland  drainage  affects  downstream 
areas  by  increasing  flood  flows  and  releasing  sedi- 
ment and  nutrients.  Urban  development  and  high- 
way construction  affect  a  smaller  proportion  of 
Minnesota's  wetlands,  but  substantially  alter  their 
physical,  chemical,  and  biological  properties.  Hy- 
drology has  a  major  influence  on  the  structure  and 
function  of  wetlands,  so  changes  in  the  frequency, 
duration,  depth,  and  timing  of  wetland  flooding 
can  severely  impact  wetlands.  While  wetlands  can 
assimilate  low  levels  of  sediment  and  nutrient  en- 
richment, excessive  inputs  can  be  detrimental.  Peat 
harvesting  is  not  currently  extensive  in  Minnesota, 
but  could  cause  substantial  impacts.  Cumulative 
impact,  the  incremental  impact  of  an  action  when 
added  to  other  past,  present,  and  reasonably  fore- 
seeable future  actions,  is  becoming  an  area  of  in- 
creasing concern.  (Author's  abstract) 
W90-08988 


LAND  USE  CHANGES  AND  INPUTS  OF  NI- 
TROGEN TO  LOCH  LEVEN,  SCOTLAND:  A 
DESK  STUDY. 

Edinburgh  School  of  Agriculture  (Scotland). 

S.  P.  Cuttle. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  1/2,  p  119-135,  August  1989.  4  fig,  2  tab,  38 

ref. 

Descriptors:  'Agricultural  runoff,  *Land  use,  'Ni- 
trogen, *Nonpoint  pollution  sources,  'Scotland, 
'Water  pollution  sources,  Eutrophication,  Fertiliz- 
ers, History,  Lakes,  Loch  Leven,  Nutrients,  Path 
of  pollutants. 

Published  and  unpublished  data  were  used  to  ex- 
amine land  use  changes  in  the  Loch  Leven  catch- 
ment and  to  estimate  annual  inputs  of  N  to  the  loch 
for  five-yearly  intervals  between  1950  and  1985. 
Agricultural  land  (38%  grass,  31%  arable,  and 
31%  rough  grazing)  was  identified  as  the  major 
source  of  N  entering  the  loch.  The  input  from  this 
source  was  estimated  to  have  increased  from  171  t 
N/yr  in  1950  to  321  t  N/yr  in  1985.  This  increase 
was  primarily  a  result  of  increased  use  of  N  fertiliz- 
er. Nitrogen  from  livestock  wastes  and  that  re- 
leased following  ploughing  of  grassland  also  made 
a  significant  contribution,  but  only  that  from  live- 
stock increased  during  the  study  period.  The  great- 
est increase  in  fertilizer  use  was  in  the  quantities 
applied  to  grassland  but  because  of  the  relatively 
low  leaching  losses  associated  with  this  land  use, 
losses  from  arable  land  in  all  years  were  higher 
than  those  from  grassland.  Total  inputs  of  N  to  the 
loch  were  estimated  to  have  increased  from  208  to 
368  t  N/yr  between  1950  and  1985,  equivalent  to 
an  increase  in  the  average  concentration  of  drain- 
age water  from  1.7  to  3.0  mg  N/L.  There  was 
approximate  agreement  between  the  estimates  for 
later  years  of  the  study  period  and  corresponding 
values  derived  from  field  measurements.  (Author's 
abstract) 
W90-09014 


PRACTICAL  APPLICATION  OF  THEORY  FOR 
TIDAL-INTRUSION  FRONTS. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  81. 
W90-09127 


DESTRUCTION  OF  SPAWNING  GROUNDS 
OF  MAHSEER  AND  OTHER  FISH  IN  GARH- 
WAL  HIMALAYAS. 

Garhwal  Univ.,  Srinagar  (India).  Dept.  of  Zoolo- 
gy- 

P.  Nautiyal,  and  M.  S.  Lai. 

Journal  of  the  Bombay  Natural  History  Society 
JBOMAA,  Vol.  b5,  No.  2,  p  311-314,  August  1988. 
1  fig,  9  ref. 

Descriptors:  'Aquatic  habitats,  'Ecological  ef- 
fects, 'Endangered  species,  'Environmental  ef- 
fects, 'Fish,  'Himalayan  Mountains,  'Spawning, 
'Streams.  Alaknanda  River,  Fish  migration,  Fish- 
ing, Ganges  River,  Gravel,  Habitats,  Hydroelectric 
power,  India,  Mahseer,  Migration,  Mountain 
streams,  Nayai  River,  River  beds,  Stream  fisheries. 


Observations  of  the  mahseer  population  in  streams 
of  the  Garhwal  Himalayas  of  India  revealed  small 
numbers  of  only  two  species.  The  depletion  of  the 
once-popular  sport  fish  was  attributed  to  problems 
during  migration  from  the  Ganges  to  the  Alak- 
nanda and  Nayar  rivers.  During  their  travels  they 
have  been  exposed  to  a  hydroelectric  project, 
severe  fishing  pressure,  fish  traps,  and  use  of  explo- 
sives. In  addition,  it  was  reported  that  the  stream 
beds  which  serve  as  spawning  grounds  have  been 
repeatedly  disturbed  by  persons  removing  truck- 
loads  of  stones  for  building  projects.  (Cassar-PTT) 
W90-09194 


NITRATE   CONTAMINATION   OF   GROUND- 
WATER IN  NORTH  AMERICA. 

Agricultural  Research  Service,  Lincoln,  NE. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09256 


NITRATE  POLLUTION  OF  GROUNDWATER 
IN  WESTERN  EUROPE. 

Bundesanstalt   fuer  Geowissenschaften   und   Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09257 


IMPACT  OF  AGRICULTURAL  PRACTICES  ON 
GROUNDWATER  SALINITY. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
D.  L.  Suarez. 

Agriculture,  Ecosystems  and  Environment 
AEENDO,  Vol.  26,  No.  3/4,  p  215-227,  October 
1989.  3  fig,  30  ref. 

Descriptors:  'Agriculture,  'Groundwater  manage- 
ment, 'Groundwater  quality,  'Nonpoint  pollution 
sources,  'Saline  groundwater,  'Surface-ground- 
water  relations,  'Water  pollution  sources,  Con- 
junctive use,  Irrigation,  Literature  review,  Salinity, 
Water  resources  management. 

The  effects  of  agricultural  practices  on  groundwat- 
er salinity  were  reviewed.  The  impact  of  agricul- 
tural practices  on  water  quality  has  been  examined 
predominantly  with  an  emphasis  on  surface  water. 
Impacts  on  groundwater,  as  compared  with  sur- 
face waters,  are  much  more  difficult  to  quantify. 
This  is  due  to  larger  travel  times  to  and  in  ground- 
water as  compared  with  surface  waters  and  to 
difficulty  in  sampling  groundwater  properly.  De- 
spite these  difficulties  in  quantification,  the  impacts 
on  groundwater  and  surface  waters  are  equally 
important.  In  non-irrigated  areas,  agriculture  often 
leads  to  increased  recharge,  sometimes  resulting  in 
the  leaching  of  salts  from  the  unsaturated  zone  into 
groundwater.  In  irrigated  areas,  groundwater  salin- 
ization  can  result  from  irrigation  with  saline  water, 
salt  water  intrusion  owing  to  pumping  of  ground- 
water, downward  movement  of  salts  in  the  unsatu- 
rated zone,  or  dissolution  of  saline  minerals,  and 
from  the  unavoidable  concentration  of  salts  due  to 
plant  water  uptake.  The  interrelationship  of  surface 
and  groundwater  must  involve  water  quality  as 
well  as  quantity.  Optimization  of  water  resources 
entails  consideration  of  conjunctive  use,  which  in 
turn  requires  consideration  of  water  quality  in  all 
parts  of  the  system.  Examples  showing  how  im- 
provements made  to  reduce  river  salinity  can  cause 
groundwater  salinization  are  presented.  (Author's 
abstract) 
W90-09258 


GROUNDWATER       CONTAMINATION       BY 
TRACE  ELEMENTS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09259 


EFFECTS  OF  ARTIFICIAL  CIRCULATION  ON 
HYPEREUTROPHIC  LAKE. 

Metropolitan  Council,  St.  Paul,  MN. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09344 


CHANGING  RAINFALL-RUNOFF  RELATIOr 
SHIPS  IN  THE  URBANIZING  PEACHTRE 
CREEK  WATERSHED,  ATLANTA,  GEORGL 

Georgia  Univ.,  Athens.  School  of  Environment 

Design. 

B.  K.  Ferguson,  and  P.  W.  Suckling. 

Water  Resources  Bulletin  WARBAQ,  Vol.  26,  N 

2,   p   313-322,  April    1990.  4  fig,   3   tab,   20  re 

Descriptors:  'Atlanta,  'Georgia,  'Rainfall-rune 
relationships,  'Urban  hydrology,  'Urban  runol 
•Urbanization,  Evapotranspiration,  Flood  pea 
Landscaping,  Low  flow,  Peachtree  Creek,  Stor 
runoff,  Vegetation. 

Peachtree  Creek  is  a  gaged  watershed  that  h 
experienced  a  substantial  increase  in  urbanizatio 
The  relationships  of  runoff  to  rainfall  were  studis 
for  total  annual  flows,  low  flows,  and  peak  flow 
For  each  type  of  flow  the  relationship  in  the  late 
more  urbanized  period  was  compared  to  that  in  tl 
earlier,  less  urbanized  period.  An  increase  in  tot 
runoff  in  wet  years  was  observed  as  urbanizatic 
increased,  but  a  decrease  occurred  during  di 
years.  For  low  flows  a  similar  decrease  of  runoff 
dry  years  was  found.  An  increase  in  peak  runo 
was  observed  over  most  of  the  range  of  precipit 
tion.  Increasing  peak  flows  and  declining  lo 
flows  can  be  adequately  explained  by  urban  hydn 
logic  theory,  which  focuses  on  the  effects  of  urbs 
impervious  surfaces  upon  direct  runoff  and  infiltr 
tion.  However,  a  decline  of  total  runoff  in  di 
years  can  be  explained  only  by  taking  into  accoui 
evapotranspiration  as  well.  The  concept  of  adve< 
tively  assisted  urban  evapotranspiration,  previous! 
discovered  by  climatologists,  is  needed  to  expla 
such  a  loss  of  total  runoff.  Urban  hydrolog 
theory  must  take  into  account  vegetation  and  ev 
potranspiration,  as  well  as  impervious  surfaces  ar 
their  direct  runoff,  to  explain  the  magnitude  i 
total  annual  flows  and  low  flows.  Urban  stori 
water  management  should  address  the  restoratic 
of  low  flows,  as  well  as  the  control  of  flood 
(Author's  abstract) 
W90-09355 


HERBICIDE  CONCENTRATION  PATTERN 
IN  RIVERS  DRAINING  INTENSIVELY  CULT 
VATED  FARMLANDS  OF  NORTHWESTER! 
OHIO. 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lai 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09448 


IMPACT  OF  CONSERVATION  TILLAGE  ANi 
PESTICIDE  USE  ON  WATER  QUALITY:  RI 
SEARCH  NEEDS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bit 
logical  and  Agricultural  Engineering. 
W.  S.  Berryhill,  A.  L.  Lanier,  and  M.  D.  Smolen. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Envirot 
ments.  Proceedings  of  a  National  Research  Confei 
ence,  May  11-12,  1989.  Virginia  Water  Resourc* 
Research  Center,  Blacksburg,  VA.  1989.  p  39' 
404,  1  fig,  5  tab,  13  ref. 

Descriptors:  'Agricultural  runoff,  'Agricultun 
•Environmental  effects,  'Pesticides,  'Research  pr 
orities,  'Tillage,  'Water  pollution  sources,  *Wat« 
quality,  Sediment  contamination,  Soil  loss,  Surfac 
runoff. 

No-till  and  reduced-till  practices,  where  residu 
cover  is  at  least  30%,  on  average  reduces  sedimer 
concentration  by  66%,  soil  loss  by  81%,  and  sui 
face  runoff  by  31%.  This  can  reduce  pesticid 
losses  in  runoff  and  eroded  soil  but  may  be  offse 
by  heavier  use  of  pesticides  in  conservation  tillag 
systems.  Generally  the  effect  of  conservation  till 
age  on  pesticide  losses  is  poorly  defined.  A  mor 
systematic  approach  to  the  study  of  water-qualit 
effects  of  conservation  tillage  and  pesticide  use  i 
recommended  to  obtain  data  on  (1)  different  physi 
cal  settings  (soils,  regions,  etc.)  and  entire  watet 
sheds,  (2)  persistence  of  pesticides  in  soils  am 
ground  water,  (3)  losses  to  the  atmosphere  am 
subsequent  redeposition,  and  (4)  development  am 
verification  of  models.  A  more  unified  approach  ti 
conservative  tillage  research,  including  a  standan 
format  for  reporting  results,  will  lead  to  a  bette 
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iderstanding  of  the  relationship  of  conservation 
lage  to  pesticide  pollution  in  NPS  control  pro- 
ams.  (See  also  W90-09440)  (Author's  abstract) 
90-09469 


1PACTS  OF  FORMER  COAL  GASIFICATION 
LANTS  IN  A  NUMBER  OF  HYDROGEOLO- 
IC  ENVIRONMENTS. 

inviro  Consultants  Ltd.,  Waterloo  (Ontario). 
B.  Whiffin,  and  D.  W.  Belanger. 
I:  Proceedings  of  the  FOCUS  Conference  on 
istern  Regional  Ground  Water  Issues.  October 
-19,  1989,  Kitchener,  Ontario,  Canada.  National 
ater  Well  Association,  Dublin,  Ohio.  1989.  p 
7-150,  2  fig,  1  tab,  16ref. 

escriptors:  *Coal  gasification,  'Environmental 
fects,  *Geohydrology,  'Path  of  pollutants, 
Vater  pollution  sources,  Groundwater  move- 
ent,  Hydraulic  gradient,  Industrial  wastes,  Ontar- 


he  impact  of  coal  gasification  plant  wastes  on 
oundwater  was  determined  through  conducting 
:ohydrological  investigations  at  nine  (9)  former 
ant  sites.  The  sites  were  located  in  a  variety  of 
^drogeological  environments  including  fluvial 
nds,  glacial  till,  fractured  limestone  and  glacial 
oraine/outwash  deposits.  Studies  focused  on  the 
esence  of  coal  tar,  a  waste  product  of  primary 
>ncern  from  an  environmental  perspective  due  to 
ie  high  levels  of  polynuclear  aromatic  hydrocar- 
)ns.  Because  coal  tar  is  a  dense  immiscible  fluid,  it 
:came  the  key  consideration  in  the  development 
"  the  investigative  approach  in  order  to  minimize 
ie  spread  of  contamination.  Other  organic  and 
organic  contaminants  derived  from  coal  tar  were 
so  considered.  The  migration  of  coal  tar  as  an 
lmiscible  phase  occurs  only  when  it  accumulates 
i  a  critical  height  sufficient  to  overcome  capillary 
id  viscous  forces.  Conditions  conducive  to  coal 
r  migration  at  most  sites  occur  only  in  the  pres- 
lce  of  coarse  grained  soil.  Fine  grained  soils  trap 
nmiscible  coal  tar  preventing  migration  through 
lis  strata.  Extensive  migration  of  tar  will  occur 
illy  when  the  critical  height  was  maintained  at  the 
>urce  (i.e.  leaky  gas  holder  or  tar  well)  and  may 
i  enhanced  when  a  very  high  hydraulic  gradient 
lists.  (See  also  W90-09479)  (Lantz-PTT) 
/90-09490 


NALYSIS  OF  RECENT  DATA  REGARDING 
IROUNDWATER  CONDITIONS  OF  NASSAU 
OUNTY,  NEW  YORK. 

ieoTrans,  Inc.,  Harvard,  MA. 
H.  Guswa,  P.  F.  Andersen,  and  T.  V.  Whiteside. 
N:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues.  October 
7-19,  1989,  Kitchener,  Ontario,  Canada.  National 
yater  Well  Association,  Dublin,  Ohio.  1989.  p 
59-374,  7  fig,  2  tab,  15  ref. 

)escriptors:  'Environmental  effects,  'Groundwat- 
r  depletion,  'Groundwater  resources,  *Nassau 
;ounty,  'Urbanization,  'Water  pollution  sources, 
Chlorides,  Geohydrology,  Groundwater  budget, 
lew  York,  Streamflow. 

Jroundwater  is  the  sole  source  of  water  supply  to 
Nassau  County  which  is  located  in  the  west  central 
ortion  of  Long  Island.  During  the  period  immedi- 
tely  following  World  War  II  until  the  mid-1960s, 
his  part  of  Long  Island  experienced  rapid  urban- 
zation.  The  rate  of  urbanization  declined  signifi- 
antly  after  the  mid-1960s  but  the  effects  of  urban- 
zation  and  sewering  on  the  groundwater  flow 
ystem  continued  into  the  1970s.  Concerns  have 
leen  expressed  that  the  trends  of  groundwater 
evel  and  streamflow  change  observed  in  the  1960s 
ind  early  1970s  are  continuing,  resulting  in  a  deple- 
ion  of  the  groundwater  resources.  In  1987,  the 
-ong  Island  Water  Conference  and  Long  Island 
Vater  Corporation  funded  a  project  to  review 
listing  geohydrologic  information  for  the  purpose 
)f  evaluating  recent  trends  in  hydrologic  condi- 
ions  in  Nassau  County.  Data  review  and  analyses 
ncluded  groundwater  level  data,  streamflow  data, 
md  groundwater  chloride  concentration  data. 
Water  level  data  from  about  300  wells  and  long- 
erm  hydrographs  for  about  100  wells  indicated 
hat,  since  the  early  1970s,  the  groundwater  system 


has  attained  a  new  condition  of  dynamic  equilibri- 
um. Analysis  of  chloride  concentration  data  from 
over  65  wells  near  the  freshwater/saltwater  transi- 
tion zone  in  southwestern  Nassau  County  showed 
a  general  stability  of  chloride  concentrations  since 
data  collection  began,  in  1960.  Streamflow  data 
from  nine  Nassau  and  Suffolk  County  streams 
showed  that  a  marked  reduction  in  Nassau  County 
stream  baseflow  began  in  the  late  1950s  and  contin- 
ued to  about  1970.  Analysis  of  flow  duration 
curves  indicat  that  urbanization  has  significantly 
altered  streamflow  characteristics  between  the  late 
1940s  (1946-1950)  and  early  1970s  (1970-1974). 
Only  minor  changes  in  streamflow  characteristics 
were  noted  from  the  early  1970s  to  the  four-year 
period  1978-1982.  Compilation  and  analysis  of 
recent  data  indicate  that  the  groundwater  system 
underlying  Nassau  County  is  in  a  condition  of 
dynamic  equilibrium  where  recharge  and  dis- 
charge are  in  balance.  Although  the  data  indicate 
that  the  hydraulic  trends  of  the  1960s  have  not 
continued  to  the  present,  Nassau  County  must 
continue  to  monitor  and  manage  its  valuable 
groundwater  resources.  (See  also  W90-09479)  (Au- 
thor's abstract) 
W90-09505 


CUMULATIVE  IMPACTS  OF  LAND  DEVEL- 
OPMENT WITHIN  WELLHEAD  PROTEC- 
TION AREAS:  ASSESSMENT  AND  CONTROL. 

Horsley,  Witten  and  Hegemann,  Inc.,  Cambridge, 

Ma. 

C.  A.  Coughanowr,  J.  D.  Witten,  and  S.  W. 

Horsley. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water  Well   Association,   Dublin,  Ohio.    1989.   p 

407-421,  1  fig,  1  tab,  3  ref. 

Descriptors:  'Environmental  protection,  'Regula- 
tions, 'Urbanization,  'Water  pollution  control, 
•Water  quality  control,  'Water  resources  manage- 
ment, Land  use,  Nitrates,  Nitrogen,  Waste  dispos- 
al, Zoning. 

The  management  of  wellhead  protection  areas 
(WHPAs)  has  received  increasing  emphasis  over 
the  past  ten  years.  Typical  protection  strategies 
include  the  development  of  overlay  zoning  dis- 
tricts within  which  specific  potentially  hazardous 
uses  are  prohibited,  including:  landfills,  industries 
or  businesses  using  or  producing  hazardous  materi- 
als, underground  fuel  storage  tanks,  sewage  treat- 
ment plants,  and  salt  storage  areas.  Another 
common  approach  in  protecting  wellhead  protec- 
tion areas  is  to  require  Environmental  Impact  Re- 
ports for  large  proposed  development  projects 
which  exceed  specific  thresholds.  Although  these 
protection  strategies  are  clearly  a  valuable  first 
step,  they  do  not  address  cumulative  impacts  of 
land  development  within  wellhead  protection  areas 
over  time.  Groundwater  contamination  from  dis- 
persed, non-point  residential  and  agricultural  uses 
can  contaminate  public  water  supplies  as  effective- 
ly as  a  poorly-sited  landfill.  A  particularly  difficult 
issue  to  resolve,  in  controlling  land  use  within 
WHPAs  is  that  of  'grandfathered'  lots.  In  order  to 
address  the  reality  of  this  programmed  growth  and 
to  control  cumulative  impacts  of  land  development 
within  wellhead  protection  areas  over  time,  a  tech- 
nical and  regulatory  approach,  which  is  outlined  in 
this  paper,  has  been  developed.  This  methodology 
is  designed  to  evaluate  and  control  cumulative 
nitrate-nitrogen  concentrations  in  groundwater, 
and  follows  a  4-step  methodology:  (1)  define  well- 
head protection  areas;  (2)  establish  nitrate-nitrogen 
planning  guidelines;  (3)  conduct  a  developable  lot 
analysis  of  WHPA;  and  (4)  conduct  nitrogen  load- 
ing analysis.  Following  this  analysis,  and  based 
upon  the  results,  regulatory  techniques  can  be  im- 
plemented such  as  zoning,  sub-division  control, 
and  sewage  disposal  regulations.  Non-regulatory 
techniques  for  zoning  and  subdivisions,  and  legisla- 
tive techniques,  also  need  to  be  considered 
throughout  this  type  of  evaluation.  (See  also  W90- 
09479)  (Lantz-PTT) 
W90-09508 
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EVALUATING  A  BANK  STABILIZATION 
PROJECT  25  YEARS  AFTER  COMPLETION. 

White  Mountain  National  Forest,  Laconia,  NH. 
R.  S.  Ferrin,  and  J.  W.  Staats. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  95-99,  3  tab,  4 
ref. 

Descriptors:  'Bank  stabilization,  'Gabions,  'Head- 
waters hydrology,  'Riprap,  Bank  protection, 
Channel  improvement,  Erosion  control,  Zealand 
River. 

Zealand  River,  a  headwater  tributary  to  the  Con- 
necticut River,  drains  a  steep  basin  in  the  White 
Mountain  National  Forest  of  northern  New  Hamp- 
shire. A  severe  flood  in  October  1959  caused  con- 
siderable bank  damage,  aggradation,  and  channel 
change.  Following  a  stream  condition  survey  in 
1960,  gabions  and  riprap  were  prescribed  for  resto- 
ration of  the  stream  channel.  Beside  repairing  bank 
damage,  the  objectives  of  the  project  were:  (1)  to 
study  techniques  of  gabion  and  riprap  placement, 
and  (2)  to  evaluate  the  effectiveness  and  durability 
of  those  techniques.  Installation  of  riprap  walls, 
gabion  walls,  and  gabion  sills  in  2.5  miles  of  river 
was  made  from  1961  to  1963.  In  1974  an  assessment 
of  the  gabions  was  made  because  of  the  damages 
caused  by  the  June  1973  flood.  In  1988,  the  ga- 
bions, riprap,  and  streambanks  were  inspected  and 
mapped  to  ascertain  their  condition.  The  gabions 
walls  failed  at  high  energy  points  in  the  river  or 
where  the  channel  was  too  constricted.  Gabion 
sills  were  obliterated  by  the  river's  massive  beload 
movement.  Even  25  years  after  placement,  the 
remaining  gabion  walls  still  do  not  fit  the  character 
of  the  surrounding  landscape,  while  the  riprap  is 
natural  appearing.  Effectiveness  and  durability  of 
the  gabions  and  riprap  are  evaluated.  Future  man- 
agement of  the  gabions,  especially  when  frugal 
budgets  are  a  necessity,  should  be  very  minimal 
and  should  include  at  most  removal  of  empty  and 
accessible  gabion  baskets,  removed  of  wire,  and 
release  of  leaning  gabions  to  prevent  a  domino 
effect.  Vegetation  growing  in  or  adjacent  to  any  of 
the  stabilization  measures  should  be  left  to  natural 
processes.  (See  also  W90-08822)  (Author's  ab- 
stract) 
W90-08832 


CHANNEL  EROSION  ANALYSIS  AND  CON- 
TROL. 

Army  Engineer  District,  Omaha,  NE. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-08833 


FOREST  HEADWATERS  RIPARIAN  ROAD 
CONSTRUCTION  AND  TIMBER  HARVEST 
GUIDELINES  TO  CONTROL  SEDIMENT. 

Bitterroot  National  Forest,  Hamilton,  MT. 
R.  G.  Hammer. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  127-131,  1  fig,  2 
photo,  2  ref. 

Descriptors:  'Forest  watersheds,  'Headwaters, 
'Headwaters  hydrology,  'Riparian  land,  'Sedi- 
ment control,  Bank  stabilization,  Detritus,  Erosion 
control,  Log  steps,  Sedimentation,  Slash  wind- 
rows. 

Two  major  principles  to  control  forest  headwaters 
sediment  are  to  minimize  sediment  from  road  con- 
struction and  to  maintain  woody  debris  stream 
structures  such  as  log  steps  which  store  sediment. 
Guidelines  for  road  construction  in  riparian  areas 
include  slash  filter  windrows  at  the  toe  of  road  fill 
slopes.  Studies  indicate  that  slash  filter  windrows 
trap  75%  or  more  of  road  sediment  at  low  cost. 
Guidelines  for  timber  harvest  in  riparian  areas  in- 
clude provision  for  large  woody  debris  recruitment 
to  headwater  streams.  Forest  headwater  stream 
channels  are  dependent  upon  woody  materials  to 
form    log   steps   which   store   sediment,   dissipate 
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stream  energy,  and  provide  fish  habitat.  (See  also 

W90-08822)  (Author's  abstract) 

W90-08836 


FLUME  STUDY  EXAMINING  THE  FILTER- 
ING EFFICIENCY  OF  SILT  FENCES  USING 
SITE-SPECIFIC  SOILS. 

Utah  Dept.  of  Natural  Resources,  Salt  Lake  City. 
Div.  of  Oil,  Gas  and  Mining. 
T.  Munson. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  431-440,  6  fig,  2 
ref. 

Descriptors:  *Filter  media,  *Flumes,  'Headwaters 
hydrology,  'Sediment  control,  *Silt  fences.  Coal 
mining,  Soil  types,  Utah,  Water  quality. 

The  use  of  silt  fences  and  various  other  alternative 
sediment  controls  is  a  common  practice  in  the  coal 
mining  areas  of  Utah  to  control  erosion  and  sedi- 
mentation of  streams.  Through  the  use  of  a  flume, 
site-specific  data  was  collected  to  assess  the  filter- 
ing efficiency  and  water  quality  changes  attributed 
to  various  silt  fence  fabrics  using  site-specific  mine 
soils--a  sandy  soil  from  the  Deer  Creek  Mine  facili- 
ty in  central  Utah  and  a  clayey  soil  from  the 
proposed  Alton  Mine  site  in  southern  Utah.  A  total 
of  seven  filtering  runs  were  completed  for  each 
mine  site.  The  results  show  filtering  efficiencies  of 
greater  than  90  percent  on  four  runs  for  the  Deer 
Creek  soils,  and  on  one  run  for  the  Alton  Mine 
soils.  The  initial  suspended  solids  data  was  ex- 
tremely variable  between  runs  on  the  same  soil 
type.  When  water  quality  is  a  crucial  issue,  it  is 
possible  that  impacts  from  using  silt  fences  for 
sediment  control  can  be  calculated  by  looking  at  a 
specific  soil  type,  calculating  initial  suspended 
solids  values  for  that  soil  type,  and  determining  the 
final  composite  suspended  solids  results  based  on 
flume  studies.  A  percentage  of  the  fine  particles 
that  pass  through  the  fabrics  remain  in  suspension 
and  can  be  considered  a  potential  impact  to  water 
quality  when  clayey  soils  are  filtered.  (See  also 
W90-08822)  (Shidler-PTT) 
W90-08866 


BASELINE  RISK  ASSESSMENT:  A  CONVINC- 
ING CUMULATIVE  EFFECTS  ANALYSIS  IN 
THE  BULL  RUN  WATERSHED. 

Forest  Service,  Troutdale,  OR.  Columbia  Gorge 
Ranger  District. 

C.  M.  Athman,  and  B.  P.  McCammon. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  461-471,  3  fig,  3 
tab,  1 3  ref. 

Descriptors:  'Environmental  impact,  'Forest  man- 
agement, 'Headwaters  hydrology,  'Land  use, 
'Logging,  'Oregon,  'Risk  assessment,  'Water 
quality  criteria,  'Watershed  management,  Baseline 
studies,  Regression  analysis,  Water  supply. 

The  Bull  Run  Watershed,  which  is  the  water 
supply  for  the  City  of  Portland,  Oregon,  is  current- 
ly undergoing  salvage  logging  as  a  result  of  a 
December  1983  wind  storm.  Based  on  review  of 
past  studies,  trend  and  multiple  regression  analyses, 
it  was  concluded  that  past  management  activity 
levels  did  not  significantly  alter  water  quality  or 
flow  response.  It  was  then  assumed  that  if  future 
management  (i.e.,  salvage  logging)  did  not  exceed 
past  management  levels,  acceptable  water  quality 
would  result.  A  risk  hazard  rating  process  was 
developed  to  assure  that  risks  from  proposed  sal- 
vage activities  did  not  exceed  risks  from  past  man- 
agement. The  process  also  assessed  terrain  similari- 
ty and  erosion  sensitivity.  The  risk  ratings  are  used 
to  determine  the  most  likely  form  of  erosion  to 
occur  in  the  area:  surface  erosion  or  mass  failure. 
Specific  recovery  curves  distribute  the  potential 
effect  of  activities  over  time.  Activities  considered 
and  compared  to  the  past  management  were:  clear- 
cut  harvest,  road  construction  and  watershed  entry 
days.  With  this  process,  it  was  possible  to  compare 
past  management  with  the  proposed  activity  and 
validate  the  necessary  assumptions  for  this  cumula- 
tive water  quality  assessment  technique.  (See  also 
W90-08822)  (Author's  abstract) 


W90-08869 


MANAGEMENT  OF  BASEFLOW  AUGMENTA- 
TION: A  REVIEW. 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3B. 
W90-09350 
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EFFECTS  OF  ATRAZINE  ON  MICROCOSMS 
DEVELOPED  FROM  FOUR  NATURAL 
PLANKTON  COMMUNITIES. 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08652 


ANALYSIS  OF  SIX  FORAGING  BEHAVIORS 
AS  TOXICITY  INDICATORS,  USING  JUVE- 
NILE SMALLMOUTH  BASS  EXPOSED  TO 
LOW  ENVIRONMENTAL  PH. 

State  Univ.   of  New  York  at  Syracuse.  Coll.  of 

Environmental  Science  and  Forestry. 

J.  Hill. 

Archives    of   Environmental    Contamination    and 

Toxicology  AECTCV,  Vol.  18,  No.  6,  p  895-899, 

November  1989.  1  fig,  1  tab,  38  ref. 

Descriptors:  'Acid  rain  effects,  'Acidic  water, 
'Bass,  'Bioindicators,  'Ecotoxicology,  'Fish  be- 
havior, 'Hydrogen  ion  concentration,  'Toxicity, 
'Water  pollution  effects,  Bioassay,  Daphnia,  Pre- 
dation,  Sublethal  effects,  Tubificids. 

Six  foraging  behaviors  were  evaluated  for  use  in 
toxicity  bioassays  with  fishes.  Response  time  and 
strike  frequency  were  used  to  measure  fish  activi- 
ty, average  and  longest  fixation  distance,  were 
used  to  measure  visual  acuity,  while  prey  capture 
frequency  and  strike  success  were  used  to  measure 
fish  coordination  and  agility.  In  this  study,  the 
feeding  behaviors  were  used  to  evaluate  the  effects 
of  chronic  exposure  to  acidic  water  on  juvenile 
smallmouth  bass  (Micropterus  dolomieui).  Feeding 
responses  to  two  types  of  live  prey,  tubificids  and 
Daphnia  magna,  were  recorded  for  bass  exposed  to 
pH  4.7  and  4.2.  Fish  held  at  the  lower  pH  level  had 
significantly  lower  fixation  distances,  prey  capture 
success  and  capture  frequencies  with  both  prey 
types,  indicating  that  high  levels  of  acidity  may 
impair  visual  acuity,  coordination,  and  agility.  The 
foraging  behavior  evaluated  herein  appear  to  be 
useful  in  toxicity  testing  because  they  are  easily 
quantified  and  indicate  changes  that  may  affect 
growth  and  survival  in  long-term  exposures.  (Au- 
thor's abstract) 
W90-08654 


HIGH  PERFORMANCE  LIQUID  CHROMATO- 
GRAPHIC SEPARATION  OF  FISH  BILIARY 
POLYNUCLEAR  AROMATIC  HYDROCAR- 
BON METABOLITES. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
A.  D.  Deshpande. 

Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  18,  No.  6,  p  900-907, 
November  1989.  5  fig,  2  tab,  40  ref. 

Descriptors:  'Chromatography,  'Fish,  'High  per- 
formance liquid  chromatography,  'Metabolites, 
'Path  of  pollutants,  'Pollutant  identification,  *Po- 
lycyclic  aromatic  hydrocarbons,  'Separation  tech- 
niques, Bile,  Elizabeth  River,  Estuaries,  Laborato- 
ry methods,  Toxicology,  Virginia. 

Polycyclic  aromatic  hydrocarbons  (PAHs)  are  be- 
lieved to  exert  harmful  effects  in  fish  through 
metabolic  activation,  mediated  by  the  hepatic  mi- 
crosomal mixed  function  oxygenase  (MFO) 
enzyme  system.  A  modification  of  Krahn's  proce- 
dure for  the  high  performance  liquid  chromatogra- 
phic (HPLC)  separation  offish  biliary  PAH  meta- 


bolites was  examined  by  using  three  C-18  colum 
in  tandem,  eluted  with  a  mobile  phase  gradient 
100%  water  to  100%  acetonitrile  in  240  minut 
By  following  the  modified  procedure,  the  bile 
spot  (Leiostomus  xanthurus),  Atlantic  croaker  (\ 
cropogonius  undulatus),  weakfish  (Cynoscion  rej 
lis),  hogchoker  (Trinectes  maculatus)  and  oysl 
toadfish  (Opsanus  tau)  from  the  PAH-pollut 
Southern  Branch  of  the  Elizabeth  River,  VA,  ga 
rise  to  large  numbers  of  reasonably  well  resolv 
PAH  metabolite  peaks  compared  to  the  conti 
Nansemond  River  fish.  The  separation  of  fish  bi 
ary  PAH  metabolites,  without  elaborate  samp 
extractions  (an  important  feature  of  Krahn's  proc 
dure),  indicate  the  possibility  of  direct  detectii 
and  quantification  of  critical  metabolites  by  HPI 
and  HPLC/mass  spectrometry  (HPLC/MS).  (A 
thor's  abstract) 
W90-08655 


MONITORING  OF  PERSISTENT,  LIPOPHIL 
POLLUTANTS  IN  WATER  AND  SEDIMEP 
BY  SOLVENT-FILLED  DIALYSIS  MEr 
BRANES. 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

A.  Sodergren. 

Ecotoxicology       and        Environmental        Safe 

EESADV,  Vol.  19,  No.  2,  p  143-149,  April  1990 

fig,  1  tab,  9  ref. 

Descriptors:  'Dialysis,  'Laboratory  melhoc 
'Lipids,  'Monitoring,  'Pollutant  identificatic 
'Semipermeable  membranes,  'Solvents,  'Wat 
quality,  Bioaccumulation,  Chlorinated  hydroc< 
bons,  Indicators,  Path  of  pollutants,  Water  quali 
control. 

Owing  to  their  low  levels  in  the  water,  the  pr< 
ence  of  persistent,  lipophilic  pollutants  is  usual 
monitored  by  analysis  of  fatty  tissues  of  aqual 
organisms.  Dialysis  membranes  filled  with  solver 
are  passive  samplers  that  can  be  used  to  monit 
these  lipophilic  pollutants  in  marine  and  fre 
water  environments,  to  predict  levels  of  bioavail 
ble  compounds  in  organisms,  and  to  study  bioacc 
mulation  mechanisms.  The  membranes  are  filli 
with  n-hexane  and  exposed  for  1  to  several  wee 
in  the  water  or  in  the  sediment.  The  solvent  ii 
pregnates  the  membrane,  making  it  unsuitable  f 
periphyton  growth,  and  prevents  bacterial  degi 
dation.  The  membranes  can  also  be  used  in  em 
ronments  too  polluted  for  biological  indicators 
survive.  The  use  of  membranes  with  a  molecul 
weight  cutoff  of  1000  Daltons  prevents  substanc 
of  higher  molecular  weight  from  diffusing  throuj 
their  walls,  thereby  simplifying  the  cleanup  proc 
dure.  Internal  standards  in  the  solvent  can  be  qua 
tified  to  ensure  that  the  membrane  functions  pro 
erly  during  exposure.  Uptake  and  depuration 
organochlorine  residues  by  the  membranes  seem 
be  governed  by  equilibrium  partitioning.  (Authoi 
abstract) 
W90-08667 


DETERMINATION  OF  POLAR  PESTICIDF 
BY  GAS  CHROMATOGRAPHY  IN  DRINKIN 
AND  NATURAL  WATER. 

Gelsenwasser     A.G.,     Gelsenkirchen     (German 

F.R.).  Abt.  Wasserchemie. 

V.  C.  Schlett. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschur 

ZWABAQ,   Vol.   23,   No.    1,   p  32-35,   Februai 

1990.  7  fig,  1  tab,  13  ref.  English  summary. 

Descriptors:  'Chromatography,  'Drinking  wate 
'Organochlorines,  'Pesticides,  'Pollutant  identil 
cation.  'Water  analysis,  'Water  pollution,  Dete» 
tion  limits,  Diazomethane,  Mass  selective  detecto 

A  method  is  described  for  the  determination  i 
polar  pesticides  in  water  after  extraction  c 
carbon- 18  reversed  phase  material  and  reactic 
with  diazomethane.  The  analytical  method  and  tl 
characteristic  and  operational  date  are  describe 
for  the  substances  Ioxynil,  Bromoxynil,  Bentazoi 
CMPA,  CMPB,  CMPP  (Mecoprop),2,4-D,  2,' 
DB,  2,4-DP  (Dichlorprop),  2,4-5-T  and  2,4,5-T 
(Fenoprop).  The  determination  limit  is  0.025  m 
crograms/L  by  using  a  mass  selective  detecto 
The  range  of  variation  for  recovery  is  between  i 
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id   130%.  For  six  other  substances  (Clopyralid. 
ficamba,  Triclopyr,  Dinoseb,  Picloram.  and  Pen- 
ichlorphenol),  only  the  chromatographic  condi- 
ons  are  reported.  (Author's  abstract) 
/90-08696 


OMPARISON  OF  BIOTIC  INDEX  VALUES 
OR  INVERTEBRATE  COLLECTIONS  FROM 
lATURAL  AND  ARTIFICIAL  SUBSTRATES. 

outh  Dakota   State  Univ.,   Brookings.   Dept.   of 

/ildlife  and  Fisheries. 

.  Modde,  and  H.  G.  Drewes. 

reshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 

71-180,  April  1990.  3  fig,  5  tab,  24  ref. 

lescriptors:  'Artificial  substrates,  *Bioindicators, 
Limnology,  *Macroinvertebrates,  *Pollutant 
lenttfication,  *Species  diversity,  Benthic  inverte- 
rates,  Colonization,  Diversity  indices,  North 
Bkota. 

liotic  indices  have  been  proposed  as  an  alternative 
leans  of  evaluating  the  response  of  macroinverte- 
rates  to  environmental  conditions.  The  use  of  a 
iotic  index  in  a  small  mountain  stream  in  South 
)akota  was  evaluated  on  the  basis  of  collections  of 
enthic  macroinvertebrates  from  both  artificial  and 
atural  substrates  in  years  of  above  and  below 
ormal  discharge.  Benthic  macroinvertebrates 
/ere  collected  from  each  station  at  3-week  inter- 
als  in  1981  and  1982.  Hester-Dendy  artificial  sub- 
trate  samplers  were  left  in  for  six  weeks  prior  to 
:moval.  The  biotic  index  calculated  from  the 
enthos  data  differed  significantly  between  years, 
'he  mean  for  all  stations  was  2.76  in  1981,  which 
/as  significantly  higher  than  the  mean  of  2.39  from 
982.  The  mean  number  of  taxa  by  station,  collect- 
d  from  the  artificial  and  natural  substrates  during 
981,  was  17.9  (SE  +/-1.2)  and  17.4  (SE  +/-2.05 
espectively,  and  19.2  (SE  +A2.2)  and  14.6  (SE 
hAl.l),  respectively,  for  1982.  Biotic  index  values 
erived  from  artificial  substrates  provided  a  more 
onsistent  and  accurate  description  of  the  water 
uality  of  a  small  stream  between  years  of  high  and 
3W  discharge  than  did  those  determined  from 
atural  substrates.  Increased  colonization  of  many 
^vertebrates  on  artificial  substrates  coincided  with 
iigh  flows,  whereas  higher  densities  of  several 
enthic  invertebrate  species  occurred  during  low 
lows.  Biotic  index  values  based  on  artificial  sub- 
trates  more  accurately  represented  the  differences 
n  the  water  quality  of  the  creek  relative  to  inverte- 
irate  response  to  organic  nutrient  levels,  among 
ears  than  did  values  derived  from  natural  sub- 
trates.  (White-Reimer-PTT) 
V90-08697 


MATOMS  AS  INDICATORS  OF  WATER 
JUALITY  IN  SOME  ENGLISH  URBAN 
JVKES. 

Dxford  Univ.  (England).  Geography  School. 
A.  A.  J.  Guzkowska,  and  F.  Gasse. 
freshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 
•33-250,  April  1990.  6  fig,  3  tab,  45  ref,  2  append. 

descriptors:  *Bioindicators,  *Diatoms,  'England, 
'Lakes,  "Urbanization,  "Water  chemistry,  "Water 
(uality,  Conductivity,  Hardness,  Hydrogen  ion 
:oncentration,  Nitrates,  Phosphates,  Species  diver- 
sity, Statistical  analysis,  Urban  areas. 

Diatom  communities  from  a  series  of  linked  urban 
akes  in  England  are  described  in  relation  to  water 
:hemistry.  Multivariate  statistical  techniques  are 
ised  to  show  how  indicator  groups  can  be  defined. 
Diatoms  are  classified  into  ecological  groups  using 
wo-way  species  indicator  analysis  (TWINSPAN). 
Each  ecological  group  is  associated  with  a  specific 
■ange  of  water-quality  conditions.  The  headwater 
itream  environments  are  differentiated  from  the 
ake  habitats  at  level  1.  At  level  2  of  TWINSPAN, 
he  sampling  sites  are  grouped  into  five  ecological 
groups,  according  to  their  water  chemistry  and 
rrespective  of  the  time  of  year.  Detrended  corre- 
>pondence  analysis  (DCA)  and  principal  compo- 
nents analysis  (PCA)  provide  two  statistically  inde- 
pendent methods  of  assessing  the  environmental 
gradients  along  which  the  ecological  groups  are 
distributed.  The  most  important  physico-chemical 
parameters  are  total  hardness,  specific  conductance 
and  pH,  followed  by  phosphates  and  nitrates.  Eco- 


logical groups  I-V  correspond  to  an  environmental 
gradient  ranging  from  the  forested  headwaters, 
which  are  acidic,  of  low  specific  conductance, 
total  hardness  and  nutrient  content,  through  the 
urban  lakes,  which  are  alkaline  and  of  relatively 
high  total  hardness,  specific  conductance  and  nu- 
trient content.  Twelve  site  groups  are  identified  at 
level  3  of  TWINSPAN,  each  of  which  corre- 
sponds to  a  narrower  range  of  water-quality  condi- 
tions within  the  ecological  groupings.  A  specific 
diatom  assemblage  is  associated  with  each  site 
group.  The  significance  is  that  the  diatom  assem- 
blage (or  site  group)  was  associated  with  the  de- 
tailed topography  of  the  individual  sites.  (See  also 
W90-08701)  (Author's  abstract) 
W90-08700 


SEASONAL  RESPONSE  OF  DIATOM  COM- 
MUNITIES TO  VARIABLE  WATER  QUALITY 
IN  SOME  ENGLISH  URBAN  LAKES. 

Oxford  Univ.  (England).  Geography  School. 
M.  A.  J.  Guzkowska,  and  F.  Gasse. 
Freshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 
251-264,  April  1990.  7  fig,  6  tab,  5  ref. 

Descriptors:  "Bioindicators,  "Diatoms,  "England, 
"Urbanization,  "Water  pollution  effects.  Species 
diversity,  Statistical  analysis,  Storms,  Urban  areas, 
Urban  runoff. 

Five  diatom  assemblages  and  their  corresponding 
site  groups  were  associated  with  urban  lakes  in 
Bracknell  New  Town,  England.  When  treated  as  a 
single  dataset,  detrended  correspondence  (DCA) 
and  principal  components  analysis  (PCA)  grouped 
these  diatom  assemblages  along  an  environmental 
gradient  from  circumneutral,  dilute  waters  to 
strongly  alkaline,  concentrated,  nutrient-rich 
waters.  When  treated  as  individual  datasets,  75% 
of  the  known  variance  was  explained  by  the  first 
axis  of  DCA  in  all  five  diatom  assemblages;  this 
indicated  the  existence  of  a  strong  primary  envi- 
ronmental gradient.  The  PCA  results  showed  that 
the  identity  of  this  primary  environmental  gradient 
can  be  different  for  each  assemblage.  The  statistical 
analyses  showed  that  the  physico-chemical  gradi- 
ents were  continuous  and  not  discrete.  Neverthe- 
less, fine-scale  analysis  can  identify  smaller,  more 
precise  species  and  site  groups.  Two  types  of  spe- 
cies response  could  be  identified  within  most  sub- 
assemblages  in  the  urban  lakes:  the  first  was  a 
quasi-seasonal  response  and  was  characterized  by  a 
gradual  rise  to  a  peak  relative  abundance  of  one 
dominant  or  several  co-dominant  species  which 
could  be  sustained  for  a  period  of  weeks  before  a 
gradual  decline.  A  quasi-seasonal  response  was 
sometimes  interrupted  by  a  storm  response.  The 
storm  response  was  characterized  by  a  sudden 
increase  in  the  relative  abundance  of  one  or  more 
diatom  species  following  a  storm,  after  which  the 
species  declined  to  pre-storm  abundances  within  7 
days.  The  effects  of  urban  runoff  on  the  water 
quality  of  urban  lakes  can  override  the  effects  of 
true  seasonal  factors  such  as  water  temperature 
and  day  length  on  the  relative  abundance  of  spe- 
cies. (See  also  W90-08700)  (Author's  abstract) 
W90-08701 


MYTILUS  EDULIS  SHELL  AS  A  BIOINDICA- 
TOR  OF  LEAD  POLLUTION:  CONSIDER- 
ATIONS ON  BIOAVAILABILITY  AND  VARIA- 
BILITY. 

Trent  Univ.,  Peterborough  (Ontario).  Environmen- 
tal and  Resource  Studies  Program. 
B.  P.  Bourgoin. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 
61,  No.  3,  p  253-262,   1990.  5  fig,  2  tab,  47  ref. 

Descriptors:  "Bioindicators,  "Lead,  "Monitoring, 
"Mussels,  Biological  magnification,  Mollusks,  Pol- 
lutant identification,  Tissue  analysis. 

The  nacre  of  Mytilus  edulis  is  suggested  as  an 
alternative  to  soft  tissues  for  trace  metal  analyses  in 
biological  monitoring  programs.  The  inner  nacre- 
ous shell  and  soft  tissues  of  mussels  collected  near 
a  Pb  smelter  were  analyzed  for  Pb  and  compared 
with  the  total-Pb  content  in  suspended  particulate 
matter  (SPM).  The  results  indicate  that  shells  can 
provide  an  index  of  Pb  bioavailability  as  the  nacre- 
Pb  levels  were  strongly  correlated  (p<0.001)  with 


the  tissue-Pb  concentrations.  Although  nacre  se- 
questers about  one  tenth  of  the  Pb  measured  in  the 
tissues,  the  statistical  variability  associated  with 
nacre-Pb  levels  is  half  that  calculated  for  the  tis- 
sues. Consequently,  nacre-Pb  levels  offer  a  com- 
paratively better  relationship  with  the  SPM  Pb- 
content  and  also  provide  a  significantly  better  spa- 
tial resolution.  Other  biophysical  parameters  such 
as  mussel  age,  size,  and  littoral  zonation  may  also 
affect  mussel  Pb  concentrations.  (Author's  ab- 
stract) 
W90-08719 


FRESHWATER  MUSSEL,  WESTRALUNIO 
CARTERI  IREDALE,  AS  A  BIOLOGICAL 
MONITOR  OF  ORGANOCHLORINE  PESTI- 
CIDES. 

Western  Australia  Univ.,  Nedlands.  Aquatic  Re- 
search Lab. 

A.  W.  Storey,  and  H.  D.  Edward. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  40,  No.  6,  p  587-593,  1989.  2 
fig,  1  tab,  14  ref. 

Descriptors:  "Bioaccumulation,  "Bioindicators, 
"Halogenated  pesticides,  "Mollusks,  "Monitoring, 
"Pesticides,  DDD,  DDE,  DDT,  Dieldrin,  Lipid 
metabolism. 

The  freshwater  mussel,  Westralunio  carted,  was 
tested  as  a  biomonitor  of  the  organochlorine  pesti- 
cides dieldrin,  DDE,  DDD  and  DDT.  The  mussel 
survived  handling,  transportation  and  being  caged, 
and  demonstrated  significant  bioaccumulation  of 
the  pesticides.  Total  DDT  analogues  at  one  site 
reached  a  maximum  of  0.48  mg/kg  wet  whole 
tissue  after  112  days  and  at  a  second  site  accumu- 
lated to  1.23  mg/kg  wet  whole  tissue  after  66  days. 
The  observed  reductions  in  levels  of  bioaccumulat- 
ed  residues  by  activating  mussels  in  an  intermittent 
stream  may  be  the  result  of  preferential  utilization 
of  stored  lipids  and  release  of  associated  pesticides. 
(Author's  abstract) 
W90-08725 


DETERMINATION  OF  PALLADIUM  AND 
PLATINUM  IN  SEAWEED. 

Korea  Ocean   Research   and   Development   Inst., 

Seoul  (Republic  of  Korea).   Polar  Research  Div. 

J.  S.  Yang. 

Journal  of  the  Oceanographical  Society  of  Japan 

NKGKB4,  Vol  45,  No.  6,  p  369-374,  December 

1989.  2  fig,  2  tab,  6  ref.  NSF  Grant  No.  OCE85- 

13486. 

Descriptors:  "Algae,  "Atomic  absorption  spec- 
trometry, "Bioaccumulation,  "Bioindicators,  "Fate 
of  pollutants,  "Palladium,  "Platinum,  "Pollutant 
identification,  Algal  physiology,  California,  Pacific 
Ocean. 

Palladium  and  platinum  concentrations  were  deter- 
mined for  twenty-two  species  of  seaweed  from  the 
Californian  coast.  A  new  sensitive  analytical  tech- 
nique using  atomic  absorption  spectrometry  was 
developed  for  palladium  in  seaweed.  For  the  first 
time,  palladium  contents  in  seaweed  were  obtained. 
The  contents  of  palladium  and  platinum  varied 
from  0.09  to  0.061  ng/g  and  0.25  to  1.75  ng/g  in 
dried  material,  respectively.  The  average  ratio  of 
platinum  to  palladium  found  in  seaweed  was  3.5, 
while  the  ratio  of  platinum  to  palladium  was  4.5  in 
seawater.  Therefore,  these  species  of  seaweed  do 
not  selectively  accumulate  palladium  and  platinum 
from  the  ambient  seawater,  possibly  because  of  the 
chemical  similarity  of  the  metals.  (Author's  ab- 
stract) 
W90-08738 


AIR  POLLUTION  IN  THE  WIND  RIVER 
MOUNTAIN  WILDERNESS:  A  LONG-TERM 
MONITORING  PROGRAM  OF  THE  FOREST 
SERVICE,  U.S.  DEPARTMENT  OF  AGRICUL- 
TURE. 

Bridger-Teton  National  Forest,  Jackson,  WY. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08835 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


SETTLING  AND  COAGULATION  CHARAC- 
TERISTICS OF  FLUORESCENT  PARTICLES 
DETERMINED  BY  FLOW  CYTOMETRY  AND 
FLUOROMETRY. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

K.  A.  Newman,  F.  M.  M.  Morel,  and  K.  D. 

Stolzenbach. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  24,  No.  4,  p  506-513,  April  1990.  7 

fig,  3  tab,  2 1  ref.  NOAA  Grant  NA84-D-00046  and 

ONR  Grants  N00014-83-K-0661  and  N00014-84-C- 

027. 

Descriptors:  'Coagulation,  'Pollutant  identifica- 
tion, 'Sedimentation,  'Tracers,  Flow  cytometry, 
Fluorescence,  Fluorometry. 

A  new  technique  for  detecting  particles  in  natural 
waters  relies  upon  the  analysis  of  fluorescent  emis- 
sion by  flow  cytometry.  Fluorescent  pigment  parti- 
cles ranging  in  radius  from  less  than  0. 1  to  5 
micrometer  are  available  in  sufficient  quantity  to 
be  used  as  model  particles.  Laboratory  coagulation 
and  settling  experiments  analyzed  by  flow  cyto- 
metry demonstrate  that  the  efficiency  with  which 
the  pigment  particles  coagulate  with  sewage  parti- 
cles is  very  low  (less  than  0.0005).  Hence,  in  field 
applications  these  particles  provide  the  limiting 
case  of  low-interaction  behavior  relative  to  natural 
particles.  Removal  from  laboratory  columns 
occurs  primarily  by  noninteractive  settling  while 
thermal  convection  currents  maintain  nearly  uni- 
form particle  concentration  within  the  columns. 
Observed  decreases  in  particle  are  number  expo- 
nential (first  order)  for  each  size  class  as  predicted 
for  settling  from  well-mixed  suspensions.  The  de- 
crease in  total  suspended  particle  mass  is  higher 
order  as  a  result  of  the  difference  in  settling  rates 
among  particles.  Thus,  a  system  in  which  noninter- 
active settling  dominates  mimics  systems  in  which 
coagulation  processes  are  important.  Flow  cytome- 
tric analysis  of  particles  removed  by  noninteractive 
settling  shows  the  fluorescent  emission  from  indi- 
vidual particles  to  be  proportional  to  the  particle 
surface  area.  These  results  enable  flow  cytometry 
to  be  used  to  detect,  count,  and  size  large  numbers 
of  particles  rapidly.  (See  also  W90-08943)  (Au- 
thor's abstract) 
W90-08942 


FLOW  CYTOMETRIC  DETECTION  AND 
SIZING  OF  FLUORESCENT  PARTICLES  DE- 
POSITED AT  A  SEWAGE  OUTFALL  SITE. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

K.  A.  Newman,  S.  L.  Frankel,  and  K.  D. 

Stolzenbach. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  24,  No.  4,  p  513-519,  April  1990.  4 

fig,   3   tab,    13   ref.   EPA   Grant   CR-81 181-01-01, 

NOAA     Grant     NA84AA-D-00046,     and     ONR 

Grants   N00014-83-K-0661    and   N00014-84-C-027. 

Descriptors:  'Coagulation,  'Particulate  matter, 
•Path  of  pollutants,  'Pollutant  identification, 
'Tracers,  Estuaries,  Flow  cytometry,  Fluores- 
cence, Massachusetts,  Salem  Sound,  Sediments, 
Water  movement. 

A  suspension  of  fluorescent  pigment  particles  (total 
mass  120  kg)  was  injected  over  a  period  of  several 
hours  into  a  sewage  outfall  discharging  into  Salem 
Sound,  MA.  Flow  cytometric  analysis  was  used 
successfully  to  identify,  quantify,  and  size  the  fluo- 
rescent pigment  particles  in  bottom  sediment  and 
sediment  trap  samples  collected  1-8  days  after  their 
release.  Typical  areal  concentrations  after  8  days 
were  1000  microgram/sq  m  (or  roughly  100  ppb  in 
the  top  0.5  cm  of  sediment  cores)  corresponding  to 
approximate  7%  of  the  total  released.  The  size 
distribution  and  recovered  pigment  particles  were 
identical  with  the  size  distribution  in  the  initial 
suspension,  indicating  that,  despite  their  exception- 
ally low  coagulation  efficiency,  net  deposition  of 
the  pigment  particles  is  affected  by  coagulation 
with  other  solids  either  in  the  water  column  or  at 
the  sediment-water  interface.  (See  also  W90- 
089242)  (Author's  abstract) 
W90-08943 


HEXAGENIA  MAYFLIES:  BIOLOGICAL 
MONITORS  OF  WATER  QUALITY  IN  THE 
UPPER  MISSISSIPPI  RIVER. 

Winona  State  Univ.,  MN.  Dept.  of  Biology. 

C.  R.  Fremling. 

Journal   of  the   Minnesota   Academy   of  Science 

JMNAAC,  Vol.  55,  No.  1,  p  139-143,  Fall  1989.  3 

fig,  39  ref. 

Descriptors:  'Aquatic  insects,  'Bioindicators, 
'Mayflies,  'Minnesota,  'Mississippi  River,  'Water 
quality,  Sediment-water  interfaces.  Water  pollution 
control,  Water  pollution  effects. 

Analysis  of  Hexagenia  mayfly  distribution  patterns 
has  proven  to  be  a  simple,  inexpensive  method  of 
monitoring  water  quality  in  the  Upper  Mississippi 
River.  Burrowing  Hexagenia  nymphs  live  at  the 
mud-water  interface  intimately  associated  with  the 
organically  enriched  sediments  that  have  a  strong 
affinity  for  contaminants.  By  their  presence  or 
absence  in  silted  habitats,  they  assess  the  synergis- 
tic effects  of  hypoxia,  toxins,  and  other  stresses 
throughout  the  year.  Adults  are  large  and  easily 
collected,  providing  inexpensive  water  quality 
monitoring  on  a  river  so  large  that  comprehensive 
chemical,  physical,  and  biological  analyses  are  not 
logistically  feasible  or  affordable.  Pollution  abate- 
ment in  metropolitan  Minneapolis-St.  Paul  allowed 
a  recurrence  of  Hexagenia  in  formerly  denuded 
areas  of  Pool  2  and  Lake  Pepin  during  the  early 
1980s,  but  the  drought  of  1988  caused  a  population 
crash  in  both  areas,  demonstrating  that  the  envi- 
ronment at  the  mud-water  interface  was  intolerable 
to  Hexagenia  during  low  flow  conditions.  (Au- 
thor's abstract) 
W90-08991 


RADON-222  IN  DRINKING  WATER:  AN 
NJDEP-EERF  COLLABORATIVE  STUDY. 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Div.  of  Environmental  Quality. 

B.  Parsa,  and  T.  Horton. 

Health  Physics  HLTPAO,  Vol.  58,  No.  2,  p  209- 

212,  February  1990.  2  fig,  2  tab,  4  ref. 

Descriptors:  'Drinking  water,  'Interagency  coop- 
eration, 'Laboratory  methods,  'New  Jersey,  'Pol- 
lutant identification,  'Radon  radioisotopes,  Analyt- 
ical methods,  Calibrations,  Comparison  studies, 
Least  squares  method,  Precision,  Regression  analy- 
sis, Water  quality,  Water  sampling. 

In  order  to  demonstrate  inter-laboratory  precision 
in  the  Prichard  and  Gesell  method  for  measuring 
radon-222  in  water,  a  2-year  collaborative  study 
was  conducted  by  the  New  Jersey  State  Depart- 
ment of  Environmental  Protection  (NJDEP)  and 
the  USEPA  Eastern  Environmental  Radiation  Fa- 
cility (EERF).  The  majority  of  water  samples 
were  collected  in  duplicate  from  households  locat- 
ed in  the  Reading  Prong  area  of  New  Jersey.  In 
both  laboratories,  results  of  liquid  scintillation 
counting  revealed  radon-222  concentrations  in 
water  samples  in  the  range  from  about  37  to  7400 
Bq/L  (1000  to  200,000  pCi/L).  Least-squares 
linear  regression  analysis  showed  a  very  high  cor- 
relation between  the  two  sets  of  data.  After  taking 
into  account  uncertainties  due  to  sample  counting 
error  and  errors  associated  with  the  conversion 
factors  of  both  laboratories,  all  the  paired  values  of 
the  two  sets  of  measurements  were  within  2  stand- 
ard deviations  of  each  other.  This  close  agreement 
demonstrates  between-laboratory  precision  of  this 
procedure  when  used  to  determine  Radon-222  in 
drinking  water.  (Creskoff-PTT) 
W90-09055 


COPRECIPITATION  OF  TRACE  METALS  BY 
DNA  AND  RNA  MOLECULES. 

Hiroshima   Univ.   (Japan).   Faculty   of  Integrated 

Arts  and  Sciences. 

K.  Fujiwara,  R.  Kojyo,  and  K.  Okada. 

Analytical  Chemistry  ANCHAM,  Vol.  62,  No.  5, 

p  504-508,  March  1990.  5  fig,  2  tab,  23  ref. 

Descriptors:  'Chemical  analysis,  'Chemical  pre- 
cipitation, *DNA,  'Nucleic  acids,  'Pollutant  iden- 
tification, 'Sample  preparation,  'Trace  metals, 
•Water  analysis,  Coprecipitation,  Hydrogen  ion 
concentration.  Metal  complexes,  Natural  waters, 
Separation  techniques,  Sodium  chloride. 


Coprecipitation  of  trace  metal  ions  in  aqueous  sam- 
ples was  investigated  using  several  nucleic  acids 
(DNA  and  RNA)  as  carriers.  After  the  pH  of  the 
solution  containing  metal  ion  was  adjusted,  DNA 
or  RNA  dissolved  in  NaOH  solution  was  added. 
Precipitation  of  DNA  (or  RNA)  was  by  the  salt- 
ing-out method,  adding  sodium  chloride  and  ace- 
tone to  the  DNA-metal  solution.  Coprecipitation 
efficiencies  for  most  positive  metal  ions  were  found 
to  be  maximum  at  pH  2-3  when  sodium  hydroxide- 
acetate  buffer  was  used.  Negative  ions  such  as 
Cr202(-),  Mo7024(6-),  and  PtC15(-)  were  not 
precipitated  with  DNA  in  the  pH  range  from  1  to 
12.  It  was  found  that  coprecipitations  of  Co(III) 
complexes  were  dominated  by  their  charge,  i.e., 
the  complexes  having  plus  three  charge  are  copre- 
cipitated  with  DNA  at  the  high  rate  but  the  com- 
plexes of  zero  or  minus  charge  are  not.  The  present 
coprecipitation  method  also  allows  the  preconcen- 
tration  of  trace  metal  ions  except  iron,  calcium, 
and  magnesium,  which  were  intrinsically  contained 
in  DNA  and  RNA  at  the  appreciable  concentra- 
tion. (Author's  abstract) 
W90-09113 


METHOD  FOR  THE  EXTRACTION  OF  CAR- 
BONACEOUS PARTICLES  FROM  LAKE  SEDI- 
MENT. 

University   Coll.,   London   (England).   Palaeoeco- 

logy  Research  Unit. 

N.  L.  Rose. 

Journal  of  Paleolimnology  JOUPE8,  Vol.  3,  No.  1, 

p  45-53,  1990.  3  fig,  1  tab,  18  ref. 

Descriptors:  'Acid  rain,  'Carbon,  'Lake  sedi- 
ments, 'Particulate  matter,  'Pollutant  identifica- 
tion, 'Separation  techniques,  'Water  pollution 
sources,  Chemical  analysis,  Diatoms,  Path  of  pol- 
lutants, Sedimentology. 

A  sensitive  technique,  based  on  particle  concentra- 
tions, was  developed  that  is  suitable  for  the  extrac- 
tion of  low  amounts  of  carbonaceous  particles 
from  lake  sediment.  A  previously  reported  tech- 
nique, the  Renberg  and  Wik  method,  due  to  the 
amount  of  residue  left  at  the  end  of  the  digestion,  is 
insensitive  at  low  particle  concentrations,  anc 
counting  at  times  50  will  miss  particles  in  the  <  1C 
micron  fraction.  The  method  used  by  Griffin  and 
Goldberg  deals  with  all  charcoal,  not  just  spherical 
particles  produced  from  high  temperature  combus- 
tion, and  so  the  results  are  expressed  in  per  cent 
carbon  by  weight,  rather  than  particle  concentra- 
tion. The  present  method  reduces  10  g  of  dried 
Lake  Michigan  sediment  to  10-30  mg  of  some  ol 
the  more  persistent  minerals,  primarily  pyrite,  ana- 
tase  and  rutile  and  zircon,  but  most  importantly 
elemental  carbon.  It  involves  a  more  complete 
digestion  than  that  of  Renberg  and  Wik,  and  re 
duces  the  risk  of  fragmentation.  The  new  method 
modifies  the  method  of  Griffin  and  Goldberg  b> 
changing  the  hydrofluoric  acid  step  from  6  days  al 
room  temperature  to  3  hr  at  150  C.  This  change 
had  no  effect  on  the  particles  and  almost  halved 
the  length  of  the  digestion  to  6  or  7  days.  The  new 
method  was  applied  to  a  sediment  core  taken  frorr 
Loch  Tinker  in  Western  Scotland,  which  had  pre- 
viously been  analyzed  using  the  Renberg  and  Will 
method.  Although  the  basic  trends  for  both  meth- 
ods were  the  same,  the  new  method  was  more 
sensitive  to  low  particle  numbers  and  more  accu- 
rate, due  to  a  more  efficient  extraction  and  a  highei 
magnification  for  microscope  counting.  (Geiger- 
PTT) 
W90-09126 


INVESTIGATION  OF  COPPER  COMPLEXA- 
TION  IN  THE  SEVERN  ESTUARY  USING  DIF- 
FERENTIAL PULSE  CATHODIC  STRIPPING 
VOLTAMMETRY. 

Water  Research  Centre,  Medmenham  (England) 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09128 


STUDY  OF  ACID  MINE  DRAINAGE  USING 
EARTH  RESISTIVITY  MEASUREMENTS. 

Indiana  Univ.  at  Bloomington.  Dept.  of  Geogra- 
phy. 
For  primary  bibliographic  entry  see  Field  5B. 
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W90-09I36 


COMPARISONS  OF  THREE  DIFFERENT  EN- 
RICHMENT TECHNIQUES  IN  THE  DETER- 
MINATION OF  LEAD  IN  TAP  WATER  AND 
BOTTLED  WATER  BY  FLAME  ATOMIC  AB- 
SORPTION SPECTROMETRY. 
Technical  Univ.  of  Istanbul  (Turkey).  Dept.  of 
Chemistry. 

U.  Koklu,  and  S.  Akman. 

Analytical  Letters  ANALBP,  Vol.  23,  No.  3,  p 
569-576,  March  1990.  2  tab,  9  ref. 

Descriptors:  *Atomic  absorption  spectrophoto- 
metry, *Chemical  analysis,  *Flame  photometry, 
•Lead.  *Water  analysis,  *Water  sampling.  Bottled 
water,  Comparison  studies,  Sample  preparation, 
Tap  water. 

Lead  contents  of  tap  water  and  bottled  spring 
waters  were  determined  by  flame-atomic  absorp- 
tion spectrometry.  Because  of  the  low  concentra- 
tion of  lead,  direct  aspiration  of  samples  into  the 
flame  was  not  suitable,  so  a  preconcentration  stage 
was  necessary.  The  lead  in  water  samples  was 
concentrated  by  various  methods.  'Evaporation,' 
'extraction'  and  'extraction  after  evaporation'  of 
samples  was  used  and  their  advantages  and  disad- 
vantages were  compared.  The  major  disadvantages 
of  evaporation  are  slowness  and  the  concentrated 
matrix  constituents,  which  increase  the  viscosity  of 
the  solution,  thus  reducing  the  uptake  rate  and 
altering  the  nebulizer  efficiency.  In  this  case,  an 
analyte  addition  method  is  necessary.  The  most 
important  advantages  of  extraction  are  that  un- 
wanted bulk  matrix  components  are  often  not  ex- 
tracted, and  that  when  aspirating  an  organic  sol- 
vent into  the  flame,  an  increase  in  nebulization 
efficiency  is  obtained.  The  sensitivity  may  increase 
compared  with  an  aqueous  solution.  Extraction 
seems  to  be  more  rapid  than  evaporation.  A  third 
alternative,  a  combination  of  extraction  with  evap- 
oration, was  attempted  to  combine  the  advantages 
of  both  procedures.  The  disadvantage  of  evapora- 
tion, due  to  the  concentration  matrix,  was  eliminat- 
ed by  separation  using  the  extraction  procedure. 
(Chonka-PTT) 
W90-09201 


ENVIRONMENTAL  SAMPLING:  A  SUMMA- 
RY. 

Radian  Corp.,  Austin,  TX. 

L.  H.  Keith. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  24,  No.  5,  p  610-617,  May  1990.  2 

fig,  20  ref. 

Descriptors:  'Analytical  techniques,  'Baseline 
studies,  'Data  acquisition,  *Data  quality  control, 
'Sample  preservation,  'Sampling,  'Water  sam- 
pling, Biological  samples,  Quality  control. 

Sample  contamination  is  a  common  source  of  error 
and  may  come  from  artifacts  in  sampling  contain- 
ers or  may  be  introduced  during  sample  collection, 
preservation,  handling,  storage,  or  transport  to  the 
laboratory.  Two  basic  sampling  decisions  that  must 
be  resolved  during  the  planning  stage  and  docu- 
mented in  the  sampling  protocol  are  the  types  and 
numbers  of  quality  control  samples  to  be  taken. 
Careful  documentation  during  preparation  of  the 
sampling  plan  will  help  eliminate  misunderstand- 
ings later  in  the  sampling  effort.  This  documenta- 
tion should  include  the  objectives  of  the  sampling; 
descriptions  of  the  location,  timing,  and  character 
of  the  samples  to  be  taken;  preservation  precau- 
tions; sample  identification;  chain-of-custody 
records;  and  an  indication  of  the  analyses  that  are 
to  be  made.  The  most  common  transport  mecha- 
nism for  environmental  pollutants  are  wind,  rain, 
surface  water,  groundwater,  and  human  interven- 
tion. Collection  of  samples  must  not  significantly 
disturb  the  environment  being  sampled  or  the  site 
will  be  changed  and  the  analytical  results  will  be 
biased.  Contamination  by  sampling  devices  and 
materials  can  contribute  relatively  large  errors  in 
comparison  to  analytical  procedures,  especially 
when  the  analytes  of  interest  are  at  low  concentra- 
tions. The  two  parameters  used  most  often  to 
assess  measurement  quality  objectives  are  bias  and 
precision.   Bias  is  a  systematic  deviation  in  data. 


Precision  is  random  variation  in  data.  There  are 
basically  two  types  of  controls:  those  used  to  de- 
termine whether  an  analytical  procedure  is  in  sta- 
tistical control,  and  those  used  to  determine  wheth- 
er an  analyte  of  interest  is  present  in  a  population 
under  study,  but  not  in  a  similar  control  popula- 
tion. (Chonka-PTT) 
W90-09215 


PHOTODISSOCIATION/GAS  DIFFUSION/ 
ION  CHROMATOGRAPHY  SYSTEM  FOR  DE- 
TERMINATION OF  TOTAL  AND  LABILE  CY- 
ANIDE IN  WATERS. 

Dionex  Corp.,  Sunnyvale,  CA. 

Y.  Liu,  R.  D.  Rocklin,  R.  J.  Joyce,  and  M.  J. 

Doyle. 

Analytical  Chemistry  ANCHAM,  Vol.  62,  No.  7, 

p  766-770,  April  1990.  4  fig,  3  tab,  16  ref. 

Descriptors:  'Analytical  methods,  'Chemical  anal- 
ysis, 'Cyanide,  'Pollutant  identification,  'Water 
analysis,  Detection  limits,  Ion  exchange  chroma- 
tography, Metal  complexes,  Photolysis,  Quantita- 
tive analysis,  Wastewater  analysis. 

The  determination  of  concentrations  of  cyanide  is 
very  important  for  many  environmental  and  indus- 
trial applications.  An  automated  system  was  devel- 
oped for  determination  of  total  and  labile  cyanide 
in  water  samples.  The  stable  metal-cyanide  com- 
plexes such  as  Fe(CN)6(-3)  are  photodissociated  in 
an  acidic  medium  with  an  on-line  Pyrex  glass 
reaction  coil  irradiated  by  an  intense  Hg  lamp.  The 
released  cyanide  (HCN)  is  separated  from  most 
interferences  in  the  sample  matrix  and  is  collected 
in  a  dilute  NaOH  solution  by  gas  diffusion  using  a 
hydrophobic  porous  membrane  separator.  The  cy- 
anide ion  is  then  separated  from  remaining  interfer- 
ences such  as  sulfide  by  ion  exchange  chromatog- 
raphy and  is  detected  by  an  amperometric  detec- 
tor. The  characteristics  of  the  automated  system 
were  studied  with  solutions  of  free  cyanide  and 
metal-cyanide  complexes.  The  results  of  cyanide 
determination  for  a  number  of  wastewater  samples 
obtained  with  the  new  method  were  generally  in 
agreement  with  those  obtained  with  the  standard 
method.  The  sample  throughput  of  the  system  is 
eight  samples  per  hour  and  the  detection  limit  for 
total  cyanide  is  0.1  microg/L.  (Author's  abstract) 
W90-09263 


UTILISATION  OF  LIQUID  CHROMATOGRA- 
PHY IN  AQUATIC  PHOTODEGRADATION 
STUDIES  OF  PESTICIDES:  A  COMPARISON 
BETWEEN  DISTILLED  WATER  AND  SEA- 
WATER. 

Instituto    de    Quimica     Bio-Organica,     Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
G.  Durand,  D.  Barcelo,  J.  Albaiges,  and  M. 
Mansour. 

Chromatographia  CHRGB7,  Vol.  29,  No.  3/4,  p 
120-124,  February  1990.  5  fig,  29  ref. 

Descriptors:  'Analytical  methods,  'Atrazine, 
•Chemical  analysis,  'Diuron,  'Fate  of  pollutants, 
'Liquid  chromatography,  'Mass  spectrometry, 
'Pesticides,  'Photolysis,  'Water  analysis,  Compar- 
ison studies,  Distilled  water,  Fenitrothion,  Hydrol- 
ysis, Seawater. 

The  advantages  of  liquid  chromatography  with 
diode  array  and  mass  spectrometric  detection  are 
described  for  the  direct  characterization  of  the 
photodegradation  products  of  Fenitrothion,  Atra- 
zine, and  Diuron  in  distilled  water  and  in  artificial 
seawater  samples.  The  photodegradation  (UV 
wavelength  >290  nm)  of  the  herbicides  Atrazine 
and  Diuron  was  examined  in  distilled  water  and  in 
artificial  seawater  containing  humic  acids.  Major 
photodegradation  products  were  hydroxyatrazine 
and  Monuron,  respectively.  The  results  showed  a 
faster  degradation  in  seawater  as  compared  to  dis- 
tilled water  for  Atrazine,  whereas  for  Diuron  a 
quenching  effect  of  seawater  on  photodegradation 
was  observed.  The  photodegradation  of  Fenitroth- 
ion was  also  investigated.  For  this  pesticide,  photo- 
degradation in  distilled  water  was  very  slow,  ne- 
cessitating the  addition  of  acetone  as  a  photosensi- 
tizer.  In  seawater,  which  has  a  higher  pH,  hydroly- 
sis of  Fenitrothion  probably  occurred.  (Author's 
abstract) 


W90-09269 


SIMPLE  FIELD  TEST  FOR  THE  DETECTION 
OF  MERCURY  IN  POLLUTED  WATER,  AIR 
AND  SOIL  SAMPLES. 

Ravishankar  Univ.,  Raipur  (India).  Dept.  of  Chem- 
istry. 

L.  Cherian,  and  V.  K.  Gupta. 

Fresenius  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  336,  No.  5,  p  400-402,  March 
1990.  1  tab,  12  ref. 

Descriptors:  'Analytical  methods,  'Field  tests, 
'Mercury,  'Pollutant  identification,  Air  pollution, 
Colorimetry,  Detection  limits,  Soil  contamination, 
Water  pollution. 

A  simple  field  test  for  the  detection  of  mercury  is 
described.  The  test  is  based  on  the  ligand  exchange 
reaction  in  which  hexacyanoferrate(III)  exchanges 
its  cyanide  ions  with  the  chromogenic  organic 
ligand  succinyl  dihydroxamic  acid  (SDHA).  In  the 
reaction,  the  colorless  SDHA  reacts  with  yellow 
K3Fe(CN)6  to  give  a  greenish  blue  colored  com- 
plex in  a  slightly  acidic  solution  containing  mercu- 
ry. The  reaction  has  been  successfully  applied  for 
the  detection  of  mercury  in  polluted  water,  air  and 
soil  samples.  In  air,  at  a  velocity  of  about  0.2  L/ 
min  of  the  impinging  air  and  a  reaction  tempera- 
ture of  70  C,  mercury(II)  as  low  as  0.01  microg 
could  easily  be  detected  after  3  min  exposure.  In 
water,  the  limit  of  detection  and  limit  of  dilution 
were  found  to  be  0.2  microg  mercury(II)  and 
1:200,000.  (Author's  abstract) 
W90-09272 


USE    OF    CLADOPHORA    GLOMERATA    TO 
MONITOR  HEAVY  METALS  IN  RIVERS. 

Durham  Univ.  (England).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-09275 


RESPONSE  OF  ANABAENA  DOLIOLUM  TO 
BIMETALLIC  COMBINATIONS  OF  CU,  NI 
AND  FE  WITH  SPECIAL  REFERENCE  TO  SE- 
QUENTIAL ADDITION. 

Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  for 

Advanced  Study  in  Botany. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09276 


POLLUTION  EFFECTS  ON  THE  STRUCTURE 
OF  MEIOFAUNAL  COMMUNITIES  IN  THE 
BAY  OF  NAPLES. 

Naples    Univ.    (Italy).    Dipt.    Genetica,    Biologia 

Generale  e  Molecolare. 

R.  Sandulli,  and  M.  de  Nicola-Giudici. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 

3,  p  144-153,  1990.  17  fig,  3  tab,  31  ref. 

Descriptors:  'Bay  of  Naples,  'Bioindicators,  *Co- 
pepods,  'Italy,  'Pollutant  identification,  'Water 
pollution  effects,  Benthic  fauna,  Chemical  proper- 
ties, Chlorophyll  a,  Conductivity,  Environmental 
effects,  Eutrophication,  Physical  properties,  Sedi- 
ments, Water  temperature. 

High  sensitivity,  rapid  turnover  rate,  quick  re- 
sponse, life  cycles  entirely  spent  in  sediments  and 
relative  population  stability,  are  the  main  charac- 
teristics that  make  meiofauna  a  valid  means  to 
assess  the  impact  of  environmental  stress.  A  13 
month  field  investigation  on  the  status  of  meio- 
faunal  communities  was  carried  out  in  an  area  of 
the  Bay  of  Naples,  Italy  affected  by  urban  pollu- 
tion. Four  subtidal  sites  having  different  hydrody- 
namic  regimes  but  similar  depth  and  sediment 
granulometry  allowing  interstitial  fauna  existence 
were  investigated.  Sediment  samples  were  collect- 
ed by  scuba  divers.  Physico-chemical  parameters, 
including  water  temperature,  sediment  redox  po- 
tential, particulate  organic  carbon,  and  chlorophyll 
a,  were  also  monitored.  The  data  were  subjected  to 
multivariate  analysis,  and  from  the  results  it  was 
possible  to  detect  a  stress  gradient  in  the  four  sites 
under  study  due  to  their  differences  in  the  environ- 
mental characteristics.  The  harpacticoid  copepods 
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are  differentially  influenced  by  organic  enrich- 
ment. The  mesobenthic  species  suffer  heavily  in 
eutrophicated  situations;  while  many  non-intersti- 
tial harpacticoid  species  are  very  tolerant  and  may 
reach  very  high  abundance  in  organically  enriched 
areas.  In  particular,  Bulbamphiascus  imus,  an  op- 
portunistic species,  always  represent  the  vast  ma- 
jority of  the  species  present  in  the  area,  in  some 
cases  it  is  the  only  species.  It  is  concluded  that 
meiofauna,  and  in  particular  the  harpacticoid  cope- 
pod  assemblage,  might  be  considered  a  very  sensi- 
tive and  useful  tool  in  pollution  monitoring  studies. 
(Mertz-PTT) 
W90-09300 


DISTRIBUTION  AND  SOURCES  OF  ALIPHAT- 
IC HYDROCARBONS  IN  FISH  FROM  THE 
ARABIAN  GULF. 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 

H.  T.  Al-Saad. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 

3,  p  155-157,  1990.  2  fig,  2  tab,  7  ref. 

Descriptors:  'Arabian  Gulf,  *Bioindicators,  *Fish, 
•Hydrocarbons,  *Oil  pollution,  *Pollutant  identifi- 
cation, Marine  fisheries,  Petroleum  hydrocarbons, 
Water  pollution,  Water  pollution  sources. 

A  major  fraction  of  petroleum  consists  of  aliphatic 
hydrocarbons  which  may  be  used  to  detect  its 
presence  in  the  environment.  An  important  route  is 
the  uptake  and  assimilation  of  these  components  by 
marine  organisms  in  general  and  fish  in  particular. 
Thirteen  fish  species  were  collected  during  1985 
from  Arabian  Gulf  waters.  The  edible  tissues  were 
extracted.  N-alkanes  were  analyzed  by  gas  chro- 
matography. The  concentration  of  n-alkanes  in  the 
Arabian  Gulf  fish  varied  from  6.4  microgram/g  to 
32.6  microgram/g.  Variations  in  hydrocarbon  con- 
tent of  different  fish  species  from  the  same  location 
may  be  attributed  to  feeding  pattern,  type  of  habi- 
tat and  fat  content.  The  range  of  carbon  chain 
length  of  n-alkanes  for  the  Arabian  Gulf  fish  are 
C10-C32.  The  bimodal  distribution  with  two 
maxima  around  C17  and  C27  suggest  two  different 
sources  of  hydrocarbons  both  biogenic  and  anthro- 
pogenic. This  study  shows  the  presence  of  even- 
carbon  numbered  n-alkanes,  which  may  be  related 
to  a  contribution  from  artificial  sources.  The  pres- 
ence of  squalane,  a  major  organic  constituent  in 
polluted  waters,  was  intimately  correlated  with 
anthropogenic  sources  of  hydrocarbons.  This  com- 
pound was  encountered  in  all  fish  sampled  and 
may  indicate  the  polluted  nature  of  the  region. 
Monitoring  of  hydrocarbons  in  commercial  fish 
from  the  Arabian  Gulf  is  recommended.  (Mertz- 
PTT) 
W90-09302 


METHOD  TO  EVALUATE  THE  VERTICAL 
DISTRIBUTION  OF  VOCS  IN  GROUND 
WATER  IN  A  SINGLE  BOREHOLE. 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Restoration  Div. 
F.  Hoffman,  and  M.  D.  Dresen. 
Ground   Water  Monitoring   Review  GWMRDU, 
Vol.  10,  No.  2,  p  95-100,  Spring  1990.  5  fig,  8  ref. 

Descriptors:  'Boreholes,  'Groundwater  pollution, 
•Path  of  pollutants,  'Sampling,  'Volatile  organic 
compounds,  'Water  sampling,  Cores,  Drilling, 
Horizontal  distribution,  Vertical  distribution. 

Volatile  organic  compounds  (VOCs)  are  present  in 
multiple  water-bearing  zones  beneath  and  down- 
gradient  of  Lawrence  Livermore  National  Labora- 
tory. This  area  is  composed  of  interfingering  un- 
consolidated alluvial  sediment  with  hydraulic  con- 
ductivities ranging  over  four  orders  of  magnitude. 
The  more  permeable  sediments  exhibit  moderate 
hydraulic  interconnection  horizontally  and  less 
interconnection  vertically,  and  appear  to  consist 
largely  of  interconnected  stream  channel  deposits. 
To  optimize  selection  of  monitoring  well  screened 
intervals  in  this  complex  environment,  a  technique 
that  enables  collection  of  saturated  formation  sam- 
ples from  each  water-bearing  zone  without  con- 
tamination from  other  VOC-containing  zones  was 
developed,  tested,  and  implemented.  The  tech- 
nique utilizes  a  wireline  punch-coring  system  that 
allows  the  drill   bit   to  be   replaced   with  a  core 


barrel  without  removing  the  drill  rod  from  the 
borehole.  To  help  ensure  that  a  sample  from  one 
water-bearing  zone  is  not  contaminated  by  VOCs 
from  another  zone,  the  drilling  fluid  is  replaced 
with  new  fluid  before  each  sampling  run.  Over- 
night chemical  analysis  by  gas  chromatography 
enables  field  personnel  to  know  the  vertical  distri- 
bution of  VOCs  as  drilling  proceeds.  Since  its  first 
use  in  1985,  the  technique  has  successfully  charac- 
terized the  presence  or  absence  of  VOCs  in 
groundwater  in  123  of  140  wells,  many  with  con- 
centrations in  groundwater  in  the  low  parts-per- 
billion  range.  The  sampling  technique  is  a  cost- 
effective  and  rapid  method  of  evaluating  the  verti- 
cal distribution  of  VOCs  in  groundwater  in  a  com- 
plex hydrogeologic  environment.  (Author's  ab- 
stract) 
W90-09312 


DIFFERENTIATION  OF  THE  ORIGINS  OF 
BTX  IN  GROUND  WATER  USING  MULTIVAR- 
IATE PLOTS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Groundwater  Contamination  Section. 
S.  Lesage,  and  P.  A.  Lapcevic. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  10,  No.  2,  p  102-105,  Spring  1990.  6  fig,  10  ref. 

Descriptors:  'Data  processing,  'Groundwater  pol- 
lution, 'Hydrocarbons,  'Multivariate  analysis, 
'Statistical  methods,  'Water  analysis,  'Water  pol- 
lution sources,  Benzene,  Boreholes,  Computer  pro- 
grams, Computers,  Graphical  analysis,  Injection 
wells,  Oil  pollution,  Ontario,  Path  of  pollutants, 
Toluene,  Water  sampling,  Xylenes. 

A  300  m  multilevel  borehole  was  installed  near 
injection  wells  and  water  samples  from  various 
levels  were  analyzed  for  volatile  organic  com- 
pounds. The  concern  was  that  the  injected  wastes 
from  the  petrochemical  industry  in  Sarnia,  Ontario 
could  potentially  migrate  upward  and  contaminate 
the  shallow  groundwater.  Multivariate  plots  were 
utilized  to  create  fingerprints  of  aromatic  hydro- 
carbon residues  in  groundwater.  The  technique 
allows  hydrogeologists  to  distinguish  between  resi- 
dues of  benzene,  toluene,  ethyl  benzene,  and  total 
xylenes  (termed  collectively  BTX)  originating 
from  groundwater  contact  with  petroleum  in  natu- 
ral deposits  and  refined  petroleum  waste  products. 
Examples  were  taken  from  deep-well  injection  of 
refinery  wastes,  natural  petroleum  deposits,  munic- 
ipal and  industrial  landfill  leachates,  coal  tar  and 
creosote  contaminated  waters,  and  varnish  indus- 
try contaminated  groundwater.  The  data  were 
plotted  from  ASCII  files  generated  through  either 
a  spreadsheet  or  a  database  report  program,  using  a 
simple  Fortran  interactive  program  with  plotting 
subroutines.  The  contaminants  to  be  plotted  were 
selected  on  the  basis  of  their  general  prevalence  in 
petroleum  products  and  as  significant  groundwater 
contaminants  based  on  their  solubility.  The  higher 
alkylated  benzenes  offered  the  best  diagnostic 
value.  The  method  proved  useful  in  comparing 
residues  of  samples  that  were  close  to  their  respec- 
tive source.  As  the  distance  of  monitoring  wells 
from  the  source  increases,  it  is  expected  that  these 
fingerprints  would  be  altered  slightly  to  reflect  the 
mobility  of  the  individual  contaminants  in  ground- 
water. (White-Reimer-PTT) 
W90-09313 


DEVELOPMENT  OF  A  STANDARD,  PURE- 
COMPOUND  BASE  GASOLINE  MIXTURE 
FOR  USE  AS  A  REFERENCE  IN  FIELD  AND 
LABORATORY  EXPERIMENTS. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Civil  Engi- 
neering. 

D.  K.  Kreamer,  and  K.  J.  Stetzenbach. 
Ground   Water  Monitoring  Review  GWMRDU, 
Vol.  10,  No.  2,  p  135-145,  Spring  1990.  9  tab,  22 
ref.  EPA  Cooperative  Agreement  814701. 

Descriptors:  'Fuel,  'Gasoline,  'Oil  pollution, 
'Path  of  pollutants,  'Pollutant  identification,  'Un- 
derground storage  tanks,  'Water  analysis,  Chemi- 
cal properties,  Groundwater  pollution,  Standards, 
Storage  tanks. 

In  recent  years,  leaking  underground  petroleum 
storage  tanks  have  become  a  major  environmental 


concern.  Because  petroleum  products  are  mixtures 
of  many  compounds  and  the  composition  frequent- 
ly changes,  there  exists  a  need  for  a  standard 
reference  mixture  that  can  be  used  as  a  basis  for 
comparison  in  the  study  of  fluid  transport  proper- 
ties in  porous  media  and  to  evaluate  leak  detection 
devices.  A  standard  is  proposed  that  retains  the 
most  important  liquid  and  vapor  properties  (such 
as  vapor  density,  air  diffusion  coefficient,  and  basic 
chemical  constituency)  of  gasoline  mixtures.  It  is 
impossible  for  one  mixture  of  a  surrogate  gasoline 
to  be  representative  of  all  gasolines  or  begin  to 
address  every  conceivable  laboratory  or  field  test. 
Generally,  a  reference  surrogate  fuel  is  regarded  as 
a  base  mixture,  with  enough  flexibility  in  its  appli- 
cation to  allow  the  addition  or  removal  of  some 
compounds.  The  first  approach  is  to  choose  ap- 
proximately 10  of  the  major  components  of  gaso- 
line and  add  these  to  the  mixture  in  approximately 
the  same  concentrations  that  they  are  found  in 
automotive  fuel.  A  second  approach  is  to  use  com- 
pounds representative  of  the  major  classes  of  com- 
pounds found  in  gasoline  such  as  aromatics,  paraf- 
fins, and  olefins.  There  is  a  need  for  different  types 
of  reference  surrogate  gasoline  mixtures  which  en- 
compass a  range  of  normal  automotive  fuels.  The 
three  categories  of  high  Reid  vapor  pressure,  low 
Reid  vapor  pressure,  and  high  octane  fuel  were 
chosen  in  an  attempt  to  span  this  admittedly  large 
range  of  available  gasolines.  It  is  believed  that 
these  main  categories  would  produce  a  range  of 
response  by  detection  devices,  particularly  vapor 
detectors.  These  standards  could  be  used  in  physi- 
cal models  and  also  in  theoretical  descriptions  of 
the  partitioning  of  the  various  components  of  gaso- 
line. (White-Reimer-PTT) 
W90-09315 


ALGAL  ASSAYS  TO  INTERPRET  TOXICITY 
GUIDELINES  FOR  NATURAL  WATERS. 

Ontario   Ministry   of  the   Environment,   Rexdale. 

Water  Resources  Branch. 

S.  L.  Wong. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24,  No.  8,  p  1001-1010,  1989.  3  fig, 

2  tab,  16  ref. 

Descriptors:  'Algae,  'Analytical  methods,  'Bioas- 
say,  'Copper,  'Pollutant  identification,  'Toxicity, 
♦Water  quality  standards,  Daphnia,  Plankton, 
Rainbow  trout. 

Algal  assays  were  used  to  establish  toxicity  guide- 
lines for  natural  waters.  'Cu  equivalent'  rather  than 
the  conventional  EC50  value  was  used  as  the  toxic- 
ity unit.  By  correlating  Cu  dosages  with  %  of 
control  growth,  Cu  reference  curves  were  con- 
structed for  the  test  species,  Chlorella,  and  Scen- 
edesmus.  These  Cu  curves,  which  compensated  for 
species  sensitivity  differences,  were  then  used  to 
translate  algal  growth  response  to  toxicity  of  the 
test  waters.  Expressed  in  Cu  equivalent,  the  test 
waters  displayed  a  toxicity  range  from  25  to  300 
microg  Cu/L.  After  further  tests  with  Cu  on  orga- 
nisms such  as  algae,  Daphnia  and  rainbow  trout, 
'sensitive'  water  where  delicate  plankton  species 
could  not  survive  was  found  at  Cu  eq.  concentra- 
tions between  90  and  120  microg/L.  The  toxicity 
guidelines  for  natural  waters  were  then  set  at:  (a) 
unacceptable-above  120  microg  Cu/L;  (b)  sensi- 
tive-bet ween  90  and  120  microg  Cu/L;  (c)  accept  - 
able-below  90  microg  Cu/L;  and  (d)  no  harmful 
effect  concentration-5  microg  Cu/L  according  to 
the  Great  Lakes  water  quality  criteria.  (Author's 
abstract) 
W90-09324 


AUTOMATED  PERMEATION  SAMPLER  FOR 
PHENOLIC  POLLUTANTS. 

Akron  Univ.,  OH.  Dept.  of  Chemistry. 

G.  Z.  Zhang,  and  J.  K.  Hardy. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  A24,  No.  8,  p  1011-1024,  1989.  4 

fig,  3  tab,  1 1  ref. 

Descriptors:  'Analytical  methods,  'Automation, 
'Phenols,  'Pollutant  identification,  'Samplers,  De- 
tection limits,  Monitoring,  Permeation,  Sampling, 
Thermal  desorption. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


A  method  for  the  determination  of  phenolic  pollut- 
ants in  water  using  an  automated  permeation  sam- 
pler was  developed.  The  automated  sampler  com- 
bines permeation  and  thermal  desorption  tech- 
niques. Phenols  permeating  through  a  membrane 
are  purged  into  a  sampling  tube  containing  Tenax- 
TA  adsorbent.  Samples  collected  are  thermally 
desorbed  onto  a  capillary  column  gas  chromato- 
graph.  Phenolic  concentrations  as  low  as  10  ppb 
for  several  phenols  can  be  achieved  by  this 
method.  The  automated  permeation  sampler  pro- 
vides an  alternative  way  to  monitor  the  concentra- 
tion of  phenolic  pollutants.  The  sampling  and  anal- 
ysis procedure  is  straight  forward  and  requires 
minimal  operator  interaction.  Several  parameters 
can  be  modified  to  enhance  the  performance  of  the 
permeation  sampler,  such  as  increasing  the  mem- 
brane area,  the  sampling  collection  time  and  the 
suitable  sampling  temperature.  An  automatic  pH 
adjusting  device  can  also  be  employed  for  improv- 
ing the  automation  process.  Although  this  sampler 
was  tested  for  a  fixed  concentration  at  a  short 
sampling  time,  it  can  also  be  used  to  monitor  the 
time-weighted  average  concentration  at  a  longer 
sampling  period  for  a  variable  phenolic  concentra- 
tion stream.  (Author's  abstract) 
W90-O9325 


EXTRACTION  AND  CONCENTRATION  OF 
NONPOLAR  ORGANIC  TOXICANTS  FROM 
EFFLUENTS  USING  SOLID  PHASE  EXTRAC- 
TION. 

Environmental  Research  Lab.,  Duluth,  MN. 

E.  J.  Durhan,  M.  T.  Lukasewycz,  and  J.  R. 

Amato. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  9,  No.  4,  p  463-466,  April  1990.  2 

tab,  10  ref. 

Descriptors:  *Analytical  methods,  *Chemical  anal- 
ysis, 'Pesticides,  *Pollutant  identification, 
•Wastewater  analysis,  Carbofuran,  Chlorfenvin- 
phos,  Diazinon. 

To  control  toxic  pollutants  in  effluents,  it  is  neces- 
sary first  to  identify  the  toxicants.  To  make  identi- 
fication possible  it  is  desirable  to  isolate  the  toxi- 
cants from  their  effluent  matrices  and  concentrate 
them.  A  simple  method  was  developed  in  which 
the  nonpolar  organic  fraction  of  an  effluent  is 
concentrated  into  methanol.  The  methanol  solution 
can  be  directly  analyzed  by  Gas  Chromatography- 
Mass  Spectroscopy  (GC-MS)  and  can  also  be  dilut- 
ed and  tested  for  toxicity.  Synthetic-effluent  spik- 
ing experiments  were  conducted  using  the  pesti- 
cides diazinon,  carbofuran,  and  chlorfenvinphos. 
Results  from  the  laboratory  where  this  method  is 
being  used  show  that  in  cases  where  the  effluent 
toxicants  were  nonpolar  organic  compounds  60% 
of  the  effluent's  toxicity  was  recovered  in  the 
methanol  concentrate  and  the  toxicants  were  iden- 
tified by  GC-MS.  (Author's  abstract) 
W90-09337 


CHEMICAL  EQUILIBRIUM  ANALYSIS  OF 
LEAD  AND  BERYLLIUM  SPECIATION  IN 
HAZARDOUS  WASTE  INCINERATORS. 

Kansas  State  Univ.,  Manhattan. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09385 


SPECIATION  OF  ALUMINUM  IN  GEOTHER- 
MAL  BRINES:  COMPARISON  OF  DIFFERENT 
METHODOLOGIES. 

CISE    S.p.A.,    Technologie    Innovative,    Segrate 

(MI),  Italy. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09391 


MONITORING  ATMOSPHERIC  DEPOSITION 
IN  CALIFORNIA'S  SIERRA  NEVADA:  A  COM- 
PARISON OF  METHODS. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09417 


CHEMICAL  COMPOSITION  OF  PRECIPITA- 
TION, DEW  AND  FROST,  AND  FOG  IN 
DENVER,  COLORADO. 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09418 


DISTRIBUTION,  CHEMICAL  AND  ISOTOPIC 
CHARACTERISTICS  OF  PRECIPITATION 
EVENTS  IN  AN  ARID  ENVIRONMENT  - 
MAKHTESH  RAMON  BASIN,  ISRAEL. 

Hebrew    Univ.    of   Jerusalem    (Israel).    Seagram 

Centre  for  Soil  and  Water  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09419 


COMPARISON  OF  IONIC  COMPOSITION  OF 
CLOUDWATER  WITHIN  AND  ABOVE  THE 
CANOPY  OF  AN  ABOVE  CLOUDBASE 
FOREST. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09420 


USE  OF  GRASS  SHRIMP  (PALAEMONETES 
PUGIO)  LARVAE  IN  FIELD  BIOASSAYS  OF 
THE  EFFECTS  OF  AGRICULTURAL  RUNOFF 
INTO  ESTUARIES. 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 
W.  W.  Kirby-Smith,  S.  P.  Thompson,  and  R.  B. 
Forward. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  29-37,  2 
fig,  2  tab,  2  ref.  EPA  Contract  CR813415-01. 

Descriptors:  *  Agricultural  runoff,  *Bioassay,  *Es- 
tuarine  environment,  *Nonpoint  pollution  sources, 
♦Pesticide  residues,  *Shrimp,  *Water  pollution  ef- 
fects, Biological  studies,  Carbamate  pesticides, 
Ecotoxicology,  Estuaries,  Field  tests,  Growth, 
Larvae,  Path  of  pollutants,  Permethrins,  Thiodi- 
carb,  Toxicity. 

Investigations  of  the  effects  of  runoff  from  pesti- 
cide-sprayed fields  on  survivorship  of  the  larvae  of 
the  grass  shrimp  Palaemonetes  pugio  began  in  the 
summer  of  1988.  Gravid  shrimp  were  held  in  cages 
in  the  surface  waters  of  two  estuarine  creeks.  One 
of  the  creeks  received  runoff  from  fields  recently 
sprayed  with  the  pesticides  permethrin  and  thiodi- 
carb,  while  the  other  creek  received  runoff  from 
an  unsprayed  forested  area.  Larvae  released  from 
field  exposed  shrimp  were  reared  in  the  laboratory 
in  runoff  water  from  the  farm,  in  runoff  water 
from  forest  drainage,  and  in  control  water.  Per- 
methrin was  undetectable  (<  1  ngper  sample)  in  all 
water  except  one  of  the  three  replicates  of  farm 
runoff  where  traces  (8  ng  per  sample)  were  found. 
Survivorship  was  high  (  75-94%)  in  all  treatments 
except  for  larvae  reared  in  farm  runoff  water, 
where  survivorship  was  27-35%  which  differed 
significantly  from  all  other  treatments. In  a  second 
experiment  three  weeks  after  pesticide  application 
survivorship  was  94-98%  in  all  treatments.  Data 
from  pesticide  residue  analysis  area  complete  only 
for  permethrin.  Data  indicates  that  runoff  from 
agricultural  fields  sprayed  with  pesticides  applied 
in  full  accordance  with  labeled  instructions  can 
significantly  reduce  survivorship  of  larval  grass 
shrimp,  although  at  this  time  the  cause  of  mortality 
is  unknown.  (See  also  W90-09440)  (Author's  ab- 
stract) 
W90-09443 


HERBICIDE  MONITORING  OF  TILE  DRAIN- 
AGE AND  SHALLOW  GROUNDWATER  IN 
NORTHWESTERN  OHIO  FARM  FIELDS--A 
CASE  STUDY. 

Science  Applications  International  Corp.,  Denver, 

CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09445 


ASSESSMENT  OF  OCCURRENCE  OF  AGRI- 
CULTURAL CHEMICALS  IN  RURAL,  PRI- 
VATE WATER  SUPPLIES. 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-09447 


SOS  MICROTITRATION  CHROMOTEST  BIO- 
ASSAY  FOR  GENOTOXIC  PESTICIDES. 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 
H.  Xu,  and  K.  Schurr. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  121- 
126,  4  fig,  10  ref. 

Descriptors:  *Bioassay,  *Bioindicators,  *Pesticides, 
•Pollutant  identification,  *Toxicity,  *Water  pollu- 
tion effects,  Ames  test,  Biochemistry,  Captan,  Eco- 
toxicology, Folpet,  Fungicides,  Microtitration. 

The  SOS  Microtitration  Chromotest  is  a  rapid, 
accurate  bioassay  appropriate  to  determine  geno- 
toxicity  of  industrial  chemicals,  food  additives, 
drugs,  pesticides  and  environmental  hazards.  Two 
substituted  phthalimide  fungicides,  captan  and 
folpet,  were  tested  for  genotoxicity  by  this  method 
to  determine  the  rates  of  decomposition  under 
conditions  likely  in  the  natural  environment.  Under 
sunlight  and  heat  radiation,  captan  decomposed 
rapidly,  while  folpet  remained  essentially  unaffect- 
ed. This  procedure  is  recommended  for  the  testing 
of  synergy  and  for  multiple  pesticides  in  potable 
water  samples.  (See  also  W90-09440)  (Lantz-PTT) 
W90-09449 


EVALUATION  AND  COMPARISON  OF  THE 
EXTRACTION  PROCEDURE  TOXICITY  TEST 
(EP)  AND  TOXICITY  CHARACTERISTIC 
LEACHING  PROCEDURE  (TCLP)  FOR  ANAL- 
YSIS OF  PESTICIDES  IN  WASTE  WATER 
SLUDGES. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Dept.  of  Environmental  Engineering. 
S.  A.  Chesnutt,  L.  A.  Alderman,  D.  L.  Gallagher, 
and  A.  N.  Dietrich. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  249- 
258,  4  tab,  1 1  ref. 

Descriptors:  *Bioassay,  'Pesticides,  'Pollutant 
identification,  'Sludge,  'Wastewater  analysis,  Bro- 
moform,  DDT,  Ethylene  dibromide,  Fusarex, 
Heptachlor,  Leaching,  Municipal  wastewater, 
Toxicity,  Water  quality  control. 

The  Toxicity  Characteristic  Leaching  Procedure 
(TCLP)  and  the  Extraction  Procedure  Toxicity 
Test  (EP)  were  evaluated  for  their  ability  to  recov- 
er surrogate  pesticide  and  organic  chemical  stand- 
ards added  to  municipal  wastewater  sludges,  and 
also  to  detect  other  unknown  pesticides  present  or 
in  sludge  samples.  The  surrogate  chemicals  were 
1,2-dibromoethane,  fusarex,  heptachlor,  DDT,  bro- 
moform  and  1-chlorooctane.  Triplicate  samples 
from  three  municipal  wastewater  treatment  facili- 
ties that  treated  only  domestic  water  and  the  land- 
applied  the  sludges,  were  investigated.  The  re- 
search indicated  that  both  the  TCLP  and  the  EP 
tests  had  high  within-test  variability  for  recovery 
of  the  surrogate  chemicals.  Recovery  of  surrogate 
chemicals  was  low  (0-33%)  and  extremely  variable 
in  both  tests  and  from  sludge  to  sludge.  Attempts 
were  made  to  correlate  recoveries  with  physical/ 
chemical  parameters  for  the  surrogate  chemicals 
and  sludge  characteristics.  No  pesticides  other  than 
the  added  surrogates  were  identified  in  the  sludges. 
(See  also  W90-09440)  (Author's  abstract) 
W90-09460 


USE   OF   SOLID-PHASE    RESINS    IN    PESTI- 
CIDE MONITORING. 

Richmond  Univ.,  VA.  Dept.  of  Biology. 

J.  A.  Bittinger,  and  J.  W.  Bishop. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


merits.  Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center.  Blacksburg.  VA.  1989.  p  265- 
269.  1  tab,  6  ref. 

Descriptors:  'Herbicides,  *Ion  exchange,  'Moni- 
toring, 'Pesticides,  'Pollutant  identification, 
'Resins,  Amberlite,  Atrazine,  Desorption,  Extrac- 
tion, Regression  analysis,  Statistical  analysis,  Water 
quality  control. 

The  feasibility  of  using  solid-phase  resins  for  moni- 
toring pesticide  concentrations  in  water  was  exam- 
ined. Relationships  between  concentrations  of  the 
herbicide  atrazine  and  the  resin  amberlite  XAD-2 
were  observed  in  the  laboratory.  Solutions  of  atra- 
zine were  passed  through  columns  of  the  resin. 
Methylene  chloride  was  used  to  extract  atrazine 
from  water  and  to  desorb  atrazine  from  the  resin 
which  was  measured  spectrophotometrically. 
Atrazine  adsorption  by  the  resin  increased  with 
increased  concentrations  of  the  herbicide.  As  atra- 
zine concentrations  rose  in  the  water  from  0.35  to 
1.68  mg/L,  the  adsorption  increased  from  0.22  to 
1.53  mg/L  (Extraction  Method),  and  from  0.23  to 
2.26  mg/L  (Desorption  Method).  Analysis  of  vari- 
ance indicated  that  the  regressions  between  con- 
centrations of  atrazine  in  the  water  and  concentra- 
tions of  atrazine  adsorbed  by  the  resin  were  statisti- 
cally significant  (p  <0.05).  The  adsorption  effi- 
ciencies increased  with  the  increased  concentra- 
tions of  atrazine  in  the  water.  They  ranged  from  62 
to  95%  (Extraction  Method),  and  56  to  184% 
(Desorption  Method).  The  regression  based  on  the 
Extraction  Method  was  statistically  significant 
(88.6%).  The  increased  efficiencies  at  higher  con- 
centrations suggest  that  the  atrazine  may  have 
induced  adsorption  somewhat  akin  to  the  'induced- 
fit  hypothesis'  for  enzyme  kinetics.  (See  also  W90- 
09440)  (Lantz-PTT) 
W90-09462 


ENVIRONMENTAL  MONITORING  PRO- 
GRAMS OF  THE  U.S.  FISH  AND  WILDLIFE 
SERVICE. 

Fish  and  Wildlife  Service,  Washington,  DC.  Div. 
of  Environmental  Contaminants. 
J.  A.  Andreasen. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  292- 
298,  3  fig,  2  tab. 

Descriptors:  'Environmental  protection,  'Fish  and 
Wildlife  Service,  'Halogenated  pesticides,  'Moni- 
toring, 'Path  of  pollutants,  'Pesticides,  Biological 
studies,  DDT,  Institutions,  Tissue  analysis,  Water 
quality  control. 

The  National  Contaminant  Biomonitoring  Pro- 
gram (NCBP)  is  the  most  extensive  and  longest 
running  biomonitoring  program  in  the  nation 
whose  purpose  is  to  monitor  pesticides  in  the  envi- 
ronment. There  are  three  complimentary  tissue 
residue  sampling  networks  maintained  by  the 
NCBP-whole  fish  tissue,  whole  body  starlings,  and 
duck  wings.  Fish  tissues  from  112  stations  repre- 
senting all  major  river  basins  in  the  continental 
U.S.,  Alaska  and  Hawaii,  are  analyzed  for  organ- 
ochlorine  pesticides,  PCPs  and  metals  on  a  two 
year  cycle.  Examination  of  data  from  the  fish 
portion  of  the  NCBP  shows  some  major  trends. 
There  is  a  statistically  significant  decline  in  DDT, 
PCBs,  and  dieldrin,  between  1976  and  1984  indi- 
cating that  bans  on  the  use  of  these  chemicals  has 
been  effective  in  removing  them  from  the  ecosys- 
tem. The  second  part  of  the  NCBP  is  the  starling 
collection  network.  Ten  whole  birds  are  collected 
and  tissue  analyzed  from  110  predetermined  sites 
every  three  years.  Data  show  that  over  all  DDE 
residues  have  declined.  Duck  wings,  the  third  part 
of  the  NCBP,  are  also  analyzed  on  a  three  year 
rotation  for  the  same  suite  of  contaminants  as  the 
fish  and  starlings.  Data  from  the  NCBP  show  the 
pervasiveness  and  persistence  of  organochlorine 
chemical  contaminants.  For  example,  even  though 
DDT  was  banned  in  the  U.S.  in  1972,  residues 
derived  from  DDT  were  detected  in  fish  from 
98%  of  the  stations  sampled  in  1984.  An  estuarine, 
fish  eating  bird  species  will  be  added  to  the  net- 
work,   and    additional    sites,    contaminants    and 


bioassesment  methods  may  be  made  part  of  the 
program,  while  duck  wings  and  starling  analysis 
may   be  dropped.   (See  also   W90-09440)  (Lantz- 
PTT) 
W90-09464 


TOXICITY  OF  SELECTED  UNCOUPLING 
AND  ACETYLCHOLINE  ESTERASE-INHIBIT- 
ING  PESTICIDES  TO  THE  FATHEAD 
MINNOW  (PIMEPHALES  PROMELAS). 

Wisconsin  Univ. -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
D.  J.  Call,  S.  H.  Poirier,  C.  A.  Lindberg,  S.  L. 
Harting,  and  T.  P.  Markee. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  317- 
336,  2  fig,  6  tab,  35  ref,  EPA  Cooperative  Agree- 
ments CR809234  and  CR8 1 1 590. 

Descriptors:  'Acetylcholine  esterase,  'Bioassay, 
'Bioindicators,  'Fathead  minnows,  'Organophos- 
phorus  pesticides,  'Pesticides,  'Toxicity,  'Water 
pollution  effects,  Biological  studies,  Carbamate 
pesticides,  Ecotoxicology,  Environmental  effects. 

The  toxicity  of  various  pesticides  to  the  fathead 
minnow  (Pimephales  promelas)  following  short 
and  long-term  exposure  was  studied.  Pesticides 
were  grouped  into  three  categories:  (1)  uncouplers 
of  oxidative  phosphorylation,  (2)  organophosphate 
acetyl  cholinesterase  (AChE)  inhibitors,  and  (3) 
carbamate  AChE  inhibitors.  Exposures  were  con- 
ducted in  flow-through  systems  with  toxicant  con- 
centrations continuously  renewed  and  regularly 
measured.  The  dilution  water  was  a  relatively  soft, 
dechlorinated  tap  water  with  a  pH  of  about  7.2. 
Acute  toxicities  of  fourteen  pesticides  to  juvenile 
fathead  minnows  (28-38  days  old)  were  deter- 
mined. The  acute  toxicity  of  the  carbamates  to 
fathead  minnows  was  compared  to  their  inhibition 
of  AChE  activity  in  rainbow  trout  (Onochorhyn- 
chus  mykiss)  brain  tissue  in  vitro.  A  rather  weak 
relationship  was  observed  overall,  with  the  most 
acutely  toxic  carbamate  to  fat  head  minnows,  car- 
bofuran,  inhibiting  AChE  to  the  greatest  extent 
and  the  least  toxic  carbamate,  pirimicarb,  inhibiting 
AChE  the  least.  Acute-chronic  ratios  are  larger 
and  more  variable  for  organophosphates  and  car- 
bamates than  for  uncouplers.  Larger  factors  would 
be  required  for  estimating  safe  chronic  exposure 
concentrations  from  acute  data  for  organophos- 
phates and  carbamates.  Acute  and  early  life  stage 
toxicity  of  phenolic  uncouplers  can  be  estimated 
from  QSAR  prediction  made  from  QSAR  predic- 
tion models  based  upon  the  property  of  lipid  solu- 
bility. No  prediction  models  are  available  at 
present  for  organophosphate  and  carbamate  inhibi- 
tors of  AChE  activity.  In  vitro  assays  of  AChE 
inhibition  and  toxicity  do  not  correlate  highly. 
Growth  endpoints  of  length,  net  weight,  and  dry 
weight  were  the  most  sensitive  in  the  majority  of 
ELS  tests.  (See  also  W90-09440)  (Lantz-PTT) 
W90-09465 


USE  OF  SOIL  GAS  INVESTIGATIONS  TO 
DETECT  GROUNDWATER  AND  SOIL  CON- 
TAMINATION. 

Tracer  Research  Corp.,  Tucson,  AZ. 

K.  L.  Suess,  and  G.  M.  Thompson. 

IN:   Proceedings  of  the   FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water  Well  Association,  Dublin,  Ohio.  1989.  p  55- 

61,  3  fig. 

Descriptors:  'Data  acquisition,  'Groundwater  pol- 
lution, 'Mapping,  'Path  of  pollutants,  'Pollutant 
identification,  'Soil  contamination,  'Soil  gases, 
'Volatile  organic  compounds,  Aeration  zone,  Hy- 
drocarbons, Solvents,  Vadose  water. 

A  rapid  method  of  detecting  and  delineating  the 
areal  extent  of  groundwater  and  soil  contamination 
by  volatile  organic  chemicals  (VOCs)  traces  VOCs 
in  groundwater  or  soil  via  their  presence  in  the 
shallow  soil  gas.  The  presence  of  VOCs  in  shallow 
soil  gas  indicates  the  observed  compounds  may 
either  be  in  the  vadose  zone  near  the  sampling 
probe  or  in  the  groundwater  below  the  sampling 


probe.  This  soil  gas  technology  is  most  effective  in 
mapping  low  molecular  weight  halogenated  sol- 
vent chemicals  and  petroleum  hydrocarbons  pos- 
sessing high  vapor  pressures  and  low  aqueous  solu- 
bilities. These  compounds  readily  partition  out  of 
the  groundwater  and  into  the  soil  gas  as  a  result  of 
their  high  gas/liquid  partitioning  coefficients.  Once 
in  the  soil  gas,  VOCs  diffuse  vertically  and  hori- 
zontally through  the  soil  to  the  ground  surface 
where  they  dissipate  into  the  atmosphere.  The 
subsurface  contamination  acts  as  a  source  and  the 
above  ground  atmosphere  acts  as  a  sink,  and  typi- 
cally a  concentration  gradient  develops  between 
the  two.  Two  case  studies  are  examined  which 
give  typical  examples  of  plume  mapping  and 
source  identification  applications  of  soil  gas  tech- 
nology. (See  also  W90-09479)  (Author's  abstract) 
W90-09484 


DETERMINATION  OF  FREE  CYANIDE 
LEVELS  IN  SURFACE  AND  GROUND 
WATERS  AFFECTED  BY  HIGHWAY  SALT 
STORAGE  FACILITIES  IN  MAINE. 

Maine  Dept.  of  Transportation,  Augusta. 

A.  C.  Olson,  and  T.  Ohno. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water  Well  Association,  Dublin,  Ohio.  1989.  p  63- 

77,  6  fig,  4  tab,  7  ref. 

Descriptors:  'Cyanide,  'Path  of  pollutants,  'Pol- 
lutant identification,  'Water  pollution  sources, 
Fate  of  pollutants,  Highway  effects,  Maine, 
Sodium  chloride.  Soil  contamination.  Standards, 
Surface  water. 

To  ensure  uniform  spreading,  sodium  ferrocyanide 
is  often  added  to  highway  de-icing  salt  as  an  anti- 
caking  agent.  Although  the  toxicity  of  ferrocya- 
nide is  low,  exposure  to  sunlight  can  photodecom- 
pose  the  complex  cyanide  into  simple  cyanide 
(CN-and  HCN),  which  is  highly  toxic.  Four  high- 
way facilities  where  sand  and  salt  are  mixed  and 
stored  in  uncovered  piles  were  investigated  in 
1988.  Exceptionally  high  chloride  values  had  been 
reported  in  nearby  surface  waters  at  each  site. 
Surface  water  sampling  sites  were  selected  up- 
stream, adjacent  to,  and  downstream  from  the  fa- 
cilities; samples  were  collected  on  a  monthly  basis. 
A  well  drilled  into  bedrock  was  also  monitored  at 
one  location.  Water  samples  were  irradiated  and 
analyzed  for  total  cyanide.  At  the  pH  range  found 
in  the  sampled  waters,  most  of  the  total  cyanide 
would  be  in  the  form  of  simple  cyanide.  Elevated 
concentrations  of  sodium  chloride  (NaCl)  and  total 
cyanide  were  found  in  surface  waters  adjacent  to 
all  four  facilities.  Total  cyanide  levels  exceeded 
guidelines  set  by  the  US  EPA  for  the  protection  of 
wildlife  (52  ppb  CN-)  and  for  drinking  water  (10 
ppb  CN-).  The  concentration  of  total  cyanide  in 
nearly  all  samples  was  below  the  detection  limit  of 
10  ppb  within  500  feet  downstream  from  each  site. 
No  cyanide  was  detected  in  the  well.  The  theoreti- 
cal concentration  of  total  cyanide  for  each  sample 
was  calculated  using  the  CN-/Na  ratio  from  a 
sample  of  pure  road  salt.  At  all  sites  the  actual 
cyanide  concentration  was  less  than  the  predicted 
maximum  concentration  of  cyanide.  The  lower 
than  predicted  levels  of  cyanide  suggest  that  the 
cyanide  is  being  adsorbed  onto  soil  particles  during 
overland  flow,  or  is  being  adsorbed  onto  sediment 
in  nearby  bogs.  (See  also  W90-09479)  (Author's 
abstract) 
W90-09485 


ORGANIZATION  AND  OPERATION  OF  THE 
SAVANNAH  RIVER  PLANT'S  GROUNDWAT- 
ER MONITORING  PROGRAM. 

Du   Pont  de  Nemours  (E.I.)  and  Co.,   Pompton 

Lakes,  NJ. 

C.  M.  Olson,  and  J.  D.  Heffner. 

IN:   Proceedings  of  the   FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener.  Ontario,  Canada.  National 

Water   Well   Association,   Dublin,   Ohio.    1989.   p 

375-386,  5  fig. 

Descriptors:  'Groundwater  quality,  'Monitoring, 
'Network  design,  'Savannah  River  Plant,  'Water 
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Dilution  control.  'Water  quality.  Computers, 
lanagement  planning,  Water  analysis.  Water  qual- 
y  control.  Water  quality  management,  Water 
impling. 

here  are  two  key  features  and  three  concepts  that 
How  the  Groundwater  Monitoring  Program 
3MP)  to  handle  an  active  drilling  program  and  a 
uarterly  data  acquisition  system  (with  reports- 
ocumentation)  yet  contain  provisions  for  confin- 
ed growth.  Two  key  features  allow  the  program 
>  respond  to  deadlines:  modular  sections  and  com- 
uter  usage.  Each  modular  unit  in  the  GMP  has 
'ell-defined  responsibilities,  broad  operational  lati- 
ide  and  is  staffed  by  qualified  people.  Extensive 
se  of  computers  enables  the  GMP  to  collate  and 
;view  a  large  amount  of  data,  to  report  this  infor- 
lation  to  the  appropriate  organizations  and  to 
enerate  a  new  sample  schedule-all  within  strict 
me  constraints.  Both  of  these  features,  modular 
nits  and  computer  usage,  are  adaptable  to  allow 
>r  growth  in  the  GMP-an  important  consider- 
tion  in  today's  regulatory  climate.  Three  con- 
epts,  consistency,  flexibility  and  responsiveness 
How  a  large  program  to  be  easily  defined  yet 
daptable  to  a  wide  variety  of  conditions.  It  is 
onsistent  because  the  sampling  schedule  for  all  of 
le  facilities  is  governed  by  the  same  basic  set  of 
ales  (the  sampling  guide).  It  is  flexible  because  the 
impling  guide  is  used  to  determine  a  basic  level  of 
iggested  parameters  for  each  sample  schedule 
liter  the  sample  guide  and  the  focus  or  direction 
f  the  entire  Program  can  change).  It  is  responsive 
ecause  it  incorporates  two  feedback  loops.  One 
jop  uses  past  analytical  results  from  a  facility  to 
etermine  if  the  facility's  water  quality  changes;  if 
3,  so  does  the  sample  schedule.  The  second  loop, 
Iso  a  review  of  analytical  results,  determines  if  the 
lonitor  well  is  in  the  appropriate  location.  These 
oncepts:  consistency,  flexibility  and  responsive- 
ess  enable  the  GMP  to  comply  with  today's  re- 
uirements,  to  adapt  to  future  requirements  and  to 
ccommodate  to  changes  in  the  environment  being 
lonitored.  The  GMP  at  the  Savannah  River  Plant 
;  one  of  the  largest  groundwater  monitoring  pro- 
rams  in  the  country.  Since  the  implementation  of 
tie  Program  in  late  1986  it  has  successfully  operat- 
d  using  the  format  outlined  in  this  paper.  During 
987,  the  Program  has  experienced  a  30%  growth, 
asily  accommodating  the  increase  in  all  Program 
ctivities  as  well  as  the  accompanying  regulatory 
crutiny.  (See  also  W90-09479)  (Author's  abstract) 
V90-09506 


>B.  Sources  Of  Pollution 


CONTAMINANTS  IN  FOODS  OF  AQUATIC 
IIRDS  AT  KESTERSON  RESERVOIR,  CALI- 
FORNIA, 1985. 

'atuxent  Wildlife  Research  Center,  Laurel,  MD. 
L  L.  Hothem,  and  H.  M.  Ohlendorf. 
Archives   of   Environmental    Contamination    and 
toxicology  AECTCV,  Vol.  18,  No.  6,  p  773-786, 
November  1989.  1  fig,  5  tab,  36  ref. 

Jescriptors:  'Aquatic  insects,  'Aquatic  plants, 
Arsenic,  'Boron,  'Kesterson  Reservoir,  'Path  of 
lollutants,  'Selenium,  'Water  birds,  'Water  pollu- 
ion  effects,  Bioaccumulation,  California,  Ecologi- 
:al  effects,  Food  chains,  Gambusia,  Heavy  metals, 
/olta  Wildlife  Area. 

'lants,  aquatic  insects,  and  mosquitofish  were  col- 
ected  from  Kesterson  Reservoir,  Merced  County, 
California,  and  a  nearby  reference  site  (Volta 
Midlife  Area)  to  compare  concentrations  of  three 
:ontaminants  found  in  1985  with  those  reported  in 
1983  and  1984.  Mean  selenium  concentrations  in 
bod-chain  organisms  from  sites  at  Kesterson  in 
1985  ranged  from  26.0  micrograms/g  (dry  weight) 
n  water  boatman  (Corixidae)  to  1 19  micrograms/g 
n  mosquitofish.  All  mean  selenium  concentrations 
it  Kesterson  were  significantly  higher  than  those 
rom  Volta  and  were  sufficient  to  have  caused  the 
mpaired  avian  reproduction  observed  at  Kester- 
ion.  Boron  concentrations  were  also  significantly 
ligher  at  Kesterson,  and,  at  one  pond,  the  mean 
:oncentration  in  widgeongrass  (1630  micrograms/ 
;)  was  high  enough  to  impair  avian  reproduction. 
rhere  were  no  differences  in  arsenic  concentra- 
ions  between  locations,  and  concentrations  in  all 


food-chain  organisms  (<  1.9  micrograms/g)  were 
lower  than  those  reported  to  cause  adverse  effects 
in  wildlife.  Within-location  differences  were  ob- 
served for  all  three  contaminants  at  Kesterson  and 
for  selenium  at  Volta,  but  there  was  no  consistent 
pattern  to  these  differences.  Between-year  com- 
parisons showed  that  selenium  concentrations  in 
mosquitofish  generally  decreased  at  Kesterson,  but 
remained  the  same  at  Volta  over  the  3  years. 
Selenium  concentrations  in  insects  from  1985  were 
lower  at  Kesterson  than  in  1983,  but  were  similar 
to  1984.  Concentrations  in  plants  were  generally 
higher  in  1983  and  lower  in  1984  compared  with 
1985.  Boron  concentrations  in  plants  were  general- 
ly higher  in  1985,  but  in  mosquitofish  and  insects, 
boron  concentrations  remained  about  the  same  all 
3  years.  Most  arsenic  concentrations  did  not 
change  significantly  between  years.  (Author's  ab- 
stract) 
W90-08644 


SELENIUM  ACCUMULATION  BY  RACCOONS 
EXPOSED  TO  IRRIGATION  DRAINWATER 
AT  KESTERSON  NATIONAL  WILDLIFE 
REFUGE,  CALIFORNIA,  1986. 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
D.  R.  Clark,  P.  A.  Ogasawara,  G.  J.  Smith,  and  H. 
M.  Ohlendorf. 

Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  18,  No.  6,  p  787-794, 
November  1989.  4  fig,  2  tab,  24  ref.  Bureau  of 
Reclamation  Intra-agency  Agreement  6-AA-20- 
04170. 

Descriptors:  'Agricultural  runoff,  'Bioaccumula- 
tion, 'Irrigation  water,  'Kesterson  Reservoir, 
'Path  of  pollutants,  'Raccoons,  'Selenium,  'Water 
pollution  effects,  Animal  tissues,  California,  Drain- 
age water,  Heavy  metals.  Tissue  analysis,  Volta 
Wildlife  Area. 

In  February-March  1986,  eight  raccoons  were  col- 
lected at  Kesterson  Reservoir  (Merced  Co.,  CA), 
which  had  received  selenium-contaminated  irriga- 
tion drainwater,  and  four  raccoons  were  collected 
at  the  nearby  Volta  Wildlife  Area,  which  had  not. 
Selenium  concentrations  in  Kesterson  raccoons 
averaged  19.9  ppm  (micrograms/g  dry  weight)  in 
liver,  28.3  ppm  (dry  weight)  in  hair,  21.6  ppm  (dry 
weight)  in  feces,  and  2.61  ppm  (wet  weight)  in 
blood  and  exceeded  Volta  concentrations  by  12, 
30,  21,  and  10  times.  Selenium  concentrations  in 
livers  of  Kesterson  raccoons  were  less  than  those 
in  five  of  nine  other  mammal  species  sampled  in 
1984.  Selenium  concentrations  in  hair  provided  the 
strongest  statistical  separation  between  study  areas. 
Hemoglobin  levels  in  two  Kesterson  raccoons 
equaled  levels  reported  in  rats  with  selenium-in- 
duced anemia,  but  the  raccoons  showed  no  illness. 
Amyloidosis  in  one  Kesterson  raccoon  may  have 
been  selenium-induced.  These  data  indicate  that 
raccoon  births  peaked  about  2  months  later  than 
was  previously  reported.  Based  on  this  sample  of 
12  raccoons,  no  evidence  was  found  that  contami- 
nation by  irrigation  drainwater  had  negative  effects 
on  raccoons  inhabiting  Kesterson.  (Author's  ab- 
stract) 
W90-08645 


VARIATIONS  OF  HEAVY  METALS  AND  AR- 
SENIC IN  FISH  AND  OTHER  ORGANISMS 
FROM  THE  CALCASIEU  RIVER  AND  LAKE, 
LOUISIANA. 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

G.  J.  Ramelow,  C.  L.  Webre,  C.  S.  Mueller,  J.  N. 

Beck,  and  J.  C.  Young. 

Archives    of   Environmental    Contamination    and 

Toxicology  AECTCV,  Vol.  18,  No.  6,  p  804-818, 

November  1989.  2  fig,  12  tab,  26  ref,  append.  DOE 

Grant  DE-FG01-83EP31  111. 

Descriptors:  'Arsenic,  'Bioaccumulation,  'Calca- 
sieu Lake,  'Calcasieu  River,  'Estuarine  fisheries, 
'Fish,  'Heavy  metals,  'Louisiana,  'Path  of  pollut- 
ants, Cadmium,  Chromium,  Copper,  Estuaries, 
Lead,  Mercury,  Oysters,  Periphyton,  Shellfish, 
Silver,  Tissue  analysis,  Zinc,  Zooplankton. 

The  edible  portions  of  several  species  of  fish  and 
other  marine  organisms  inhabiting  the  Calcasieu 


River/Lake,  LA,  were  analyzed  for  cadmium 
(Cd),  chromium  (Cr),  copper  (Cu),  lead  (Pb),  mer- 
cury (Hg),  silver  (Ag),  zinc  (Zn),  and  arsenic  (As). 
Concentrations  of  all  metals  measured  in  both  in- 
traspecies  and  interspecies  showed  no  significant 
variation  with  sample  location.  Differences  in  ele- 
mental concentrations  were  related  to  organism 
mobility  and  not  to  site-specific  variations  in  metal 
loadings.  Different  species  of  finfish  contained  only 
trace  amounts  of  Cd  (0.02  to  0.08),  Ag  (<  0.01  to 
0.3),  Pb,  (<  0.2  to  0.5),  and  As  (<  0.1  to  0.3)  mg/ 
kg.  concentrations  of  Cu  and  Cr  were  highly  vari- 
able, in  contrast  to  Zn,  which  was  present  in 
relatively  constant  amounts  across  all  species  (28 
+  /-1  mg/kg).  Sessile  organisms  such  as  oysters 
had  the  highest  concentrations  of  heavy  metals, 
including  Cd.  Periphyton  and  zooplankton  were 
the  only  groups  that  showed  differences  in  metal 
concentrations  with  sampling  location.  (Author's 
abstract) 
W90-08647 


SIZE-DEPENDENCE  OF  MERCURY(II)  ACCU- 
MULATION KINETICS  IN  THE  MOSQUITO- 
FISH, GAMBUSIA  AFFINIS  (BAIRD  AND 
GIRARD). 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

M.  C.  Newman,  and  D.  K.  Doubet. 

Archives   of   Environmental    Contamination    and 

Toxicology  AECTCV,  Vol.  18,  No.  6,  p  819-825, 

November   1989.  4  fig,    1   tab,  46  ref.  US   DOE 

Contract  DE-AC09-76SROO-819. 

Descriptors:  'Bioaccumulation,  'Gambusia,  'Mer- 
cury, 'Methylmercury,  'Path  of  pollutants,  Bioas- 
say,  Fish  physiology,  Heavy  metals,  Kinetics. 

Size-dependence  of  mercury(II)  accumulation 
from  water  by  the  mosquitofish,  Gambusia  affinis 
was  assessed  under  controlled  laboratory  condi- 
tions. Uptake  rates  were  higher  for  smaller  fish 
than  for  larger  fish,  however,  variation  between 
individuals  precluded  development  of  a  statistical 
model  for  size-dependent  Hg  accumulation.  The 
mean  (plus  or  minus  standard  deviation  (S.D.)) 
uptake  rate  for  mosquitofish  exposed  to  0.24  micro- 
grams/L  of  Hg  was  0.32  +/-0. 15  micrograms/g 
dry  weight/day.  Uptake  rate  constants  were  simi- 
lar for  the  Hg(II)  and  Hg(0)  as  reported  elsewhere. 
Both  inorganic  species  (Hg(II)  and  Hg)  were  accu- 
mulated faster  than  methylmercury.  Elimination 
rate  constants  averaged  0.53  + /-0. 1 4/day  (1  S.D.) 
and  were  independent  of  mosquitofish  size.  (Ver- 
Nooy-PTT) 
W90-08648 


EXTRACTION  OF  ORGANOTIN  COM- 
POUNDS FROM  POLYVINYL  CHLORIDE 
PIPE. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Chemi- 
cal Engineering. 

W.  Wu,  R.  S.  Roberts,  Y.-C.  Chung,  W.  R.  Ernst, 
and  S.  C.  Havlicek. 

Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  18,  No.  6,  p  839-843, 
November  1989.  5  fig,  2  tab,  8  ref,  append.  EPA 
Grant  R8048300010. 

Descriptors:  'Leaching,  'Organotin  compounds, 
'Pipes,  'Plastics,  'Polyvinyl  chloride,  'Tin, 
'Water  pollution  sources,  Diffusion,  Drinking 
water,  Mass  transfer.  Path  of  pollutants,  Polymers. 

Polyvinyl  chloride  (PVC)  is  a  widely  used  plastic 
material,  and  when  used  for  rigid  PVC  pipe  extru- 
sion, is  commonly  heat  stabilized  by  addition  of 
organotin  compounds.  The  extraction  (leaching)  of 
organotin  stabilizers  from  commercial  polyvinyl 
chloride  pipe  into  flowing  ultra-high  purity  water 
was  examined  as  a  function  of  time  and  flow  rate. 
A  recirculation  system  which  consisted  of  46 
meters  of  pipe  was  used  in  the  dynamic  tests.  The 
extraction  rates  for  1.9  cm  diameter  pipe  from  two 
different  manufacturers  followed  a  decaying  expo- 
nential function  and  decreased  significantly  during 
a  period  of  four  hours  of  water  recirculation.  Dis- 
solved organotin  concentration  reached  95%  of  its 
steady  state  value  within  about  12  hours.  The 
extraction  resulted  from  organotin  at  or  near  the 
inner  wall  of  the  pipe.  Diffusion  of  organotin  from 
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the  bulk  of  the  pipe  wall  to  the  inner  wall  was 
apparently  negligible.  Mass  transfer  coefficients  for 
the  extraction  process  were  correlated  with  Reyn- 
olds number.  Results  suggest  that  the  concentra- 
tion of  tin  in  water  flowing  though  several  hun- 
dred meters  of  new  (unextracted)  pipe  could 
exceed  the  recommended  maximum  safe  level  of  20 
mg/cu  m.  The  extraction  rate,  however,  can  be 
lowered  to  a  safe  level  by  rinsing  the  pipe  for  a 
period  of  four  hours  at  a  Reynolds  number  of  6000 
or  more.  (Author's  abstract) 
W90-08651 


MOVEMENT  OF  DISSOLVED  RADIONU- 
CLIDES FROM  SUBMERGED  URANIUM 
MINE  TAILINGS  INTO  THE  SURFACE 
WATER  OF  LANGLEY  BAY,  SASKATCHE- 
WAN, CANADA. 

Environmental  Protection  Service,  Regina  (Sas- 
katchewan). 

D.  T.  Waite,  S.  R.  Joshi,  and  H.  Sommerstad. 
Archives   of   Environmental    Contamination    and 
Toxicology  AECTCV,  Vol.  18,  No.  6,  p  881-887, 
November  1989.  5  tab,  2  fig,  15  ref. 

Descriptors:  *Acid  mine  drainage,  "Canada,  'Lake 
sediments,  'Mine  wastes,  *Path  of  pollutants,  'Ra- 
dioisotopes, 'Sediment  contamination,  'Uranium 
radioisotopes,  Langley  Bay,  Lead  radioisotopes, 
Mine  drainage.  Radium  radioisotopes,  Saskatche- 
wan, Sediment  analysis,  Thorium  radioisotopes, 
Water  pollution  sources. 

The  Gunnar  mine  operated  in  northern  Saskatche- 
wan, Canada  from  1955  to  1964,  extracting  urani- 
um from  approximately  5,000,000  tons  of  ore  by 
the  sulfuric  acid  leach  process.  Large  quantities  of 
the  acidic  tailings  were  discharged,  covering  the 
entire  bottom  of  Langley  Bay  and  forming  a  delta. 
Measurements  of  in  situ  sediments  showed  release 
rates  of  up  to  14.8  picoCuries  (pCi)  Pb-210  (lead) 
and  155.6  pCi  Ra-226  (radium)  per  sq  m  per  hour 
along  with  traces  of  Th-228  (thorium)  and  uranium 
into  the  surface  water  of  the  bay.  It  was  calculated 
that,  at  this  rate,  it  would  take  5.5  days  for  the  Ra- 
226  concentrations  to  reach  the  ambient  concentra- 
tions of  4.8  pCi/L  found  in  Langley  Bay  surface 
water.  Comparing  this  with  the  reported  14-day 
hydraulic  retention  time  for  the  bay,  the  flux  or 
radionuclides  from  the  sediments  can  account  for 
the  entire  concentration  measured  in  the  surface 
water.  (Author's  abstract) 
W90-08653 


HIGH  PERFORMANCE  LIQUID  CHROMATO- 
GRAPHIC SEPARATION  OF  FISH  BILIARY 
POLYNUCLEAR  AROMATIC  HYDROCAR- 
BON METABOLITES. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08655 


TOXICITY  AND  UPTAKE  OF  NITROGUANI- 
DINE  IN  PLANTS. 

Agricultural    Research    Service,    Stoneville,    MS. 

Cotton  Physiology  and  Genetics  Unit. 

J.  J.  Heitholt,  R.  H.  Hodgson,  and  T.  J. 

Tworkoski. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  5,  p  751-758, 

May  1990.  2  fig,  4  tab,   II  ref.  Army  Biomedical 

Research    and    Development    Command    Project 

87PP78I5. 

Descriptors:  *Ecotoxicology,  'Explosives  wastes, 
'Grasses,  'Munitions  wastes,  'Nitroguanidine, 
•Toxicity,  'Wastewater  utilization,  Absorption, 
Bioaccumulation,  Chlorophyll,  Fescues,  Hydro- 
ponics, Industrial  wastewater,  Magnesium,  Metab- 
olism, Path  of  pollutants,  Plant  growth,  Potassium, 
Soybeans,  Sublethal  effects,  Water  pollution  ef- 
fects. 

Land  application  of  wastewater  contaminated  with 
nitroguanidine  (NQ),  generated  during  production 
of  the  munition  nitroguanidine,  will  result  in  NQ 
penetration  into  the  root  zone  where  the  potential 
for  absorption  exists.  This  study  was  undertaken  to 
test  the  toxicity  of  and  to  characterize  the  uptake 
of  NQ  in   plants.   Two-week  old   hydroponically 


grown  soybean  plants  (Glycine  max  L.  Merr.,  cv. 
Williams)  were  exposed  to  0,  2,  or  4  mM  NQ  in  the 
hydroponic  solution  for  1 1  days.  Solutions  of  NQ 
were  also  applied  on  the  pot  soil  (on  alternate  days 
for  a  total  of  5  applications)  of  23  to  30  day  old 
soybean  plants,  tall  fescue  (Festuca  arundinacea 
Schreb.),  and  smooth  bromegrass  (Bromus  inermis 
Leyss.).  Soybean  dry  matter  and  concentrations  of 
leaf  chlorophyll  and  Mg  were  reduced  by  2  and  4 
mM  NQ  in  hydroponic  culture.  In  soil,  soybeans 
produced  less  dry  matter  as  the  concentration  of 
NQ  in  the  solutions  applied  to  the  soil  increased 
from  0  to  8  mM  NQ.  Dry  matter  of  fescue  plants 
was  significantly  reduced  only  by  8  mM  NQ  (0.51 
g/plant),  and  bromegrass  dry  matter  was  unaffect- 
ed by  NQ  treatment.  While  calcium  concentrations 
of  the  grasses  were  affected  by  4  and  8  mM  treat- 
ment, there  was  no  significant  effect  of  NQ  on  leaf 
chlorophyll,  magnesium,  or  potassium  concentra- 
tions of  the  grasses.  Results  indicate  that  the  differ- 
ential toxicity  of  NQ  between  species  is  due  to 
differential  sensitivity  and  not  due  to  soybean's 
greater  accumulation  and  greater  leaf  NQ  concen- 
trations exhibited  at  each  NQ  concentration.  The 
greater  uptake  and  leaf  NQ  concentration  in  soy- 
bean compared  to  tall  fescue  suggest  that  the  roots 
of  these  two  species  differ  in  their  permeability  to 
NQ.  Since  extracts  of  radiolabeled  leaves  and  roots 
did  not  indicate  the  presence  of  any  metabolite  in 
either  species,  the  biochemical  events  related  to  the 
differential  toxicity  between  species  also  remains 
unknown.  (VerNooy-PTT) 
W90-08657 


LEAD  AND  CADMIUM  CONCENTRATIONS 
IN  MARINE  ORGANISMS  FROM  THE  TAR- 
RAGONA COASTAL  WATERS,  SPAIN. 

Barcelona  Univ.,  Tarragona  (Spain).  Lab.  of  Toxi- 
cology and  Biochemistry. 

M.  Schuhmacher,  M.  A.  Bosque,  J.  L.  Domingo, 
and  J.  Corbella. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  44,  No.  5,  p  784-789, 
May  1990.  1  fig,  2  tab,  16  ref. 

Descriptors:  'Bioaccumulation,  'Cadmium,  'Crus- 
taceans, 'Lead,  'Marine  fisheries,  'Mollusks, 
'Path  of  pollutants,  'Shellfish,  'Spain,  Coastal 
waters,  Fish,  Heavy  metals,  Tissue  analysts. 

Lead  and  cadmium  are  now  recognized  to  be  two 
of  the  most  important  heavy  metal  contaminants  of 
the  marine  environment.  The  Tarragona  coastal 
area  (Catalonia,  NE  Spain)  is  a  biologically  pro- 
ductive and  physically  diverse  marine  ecosystem, 
with  a  very  important  commercial  fishing  industry. 
In  this  study,  the  distribution  and  concentrations  of 
lead  (Pb)  and  cadmium  (Cd)  in  marine  species 
commonly  consumed  by  the  population  of  Tarra- 
gona was  determined.  Twenty-five  to  33  specimens 
of  each  species  were  randomly  purchased  from 
local  fishermen,  except  for  lobsters,  where  only  six 
were  used.  Specimens  investigated  included:  lob- 
ster, shrimp,  sardines,  anchovies,  crabs,  mussels, 
snails,  clams,  oysters,  squid,  cuttlefish,  and  octo- 
pus. Analysis  of  tissues  showed  that  both  metals 
are  accumulated  to  a  greater  or  lesser  extent  by  the 
23  species  investigated.  Lead  concentrations  (in 
micrograms/kg  wet  weight)  varied  from  <  15 
(detection  limit)  to  2387.2.  For  cadmium,  the 
values  were  from  <  2  (detection  limit)  to  6449.9 
micrograms/kg  wet  weight.  In  general,  crustacean 
and  molluscan  species  showed  higher  concentra- 
tions of  Pb  and  Cd.  The  levels  of  the  Pb  and  Cd 
determined  in  the  species  collected  in  the  Tarra- 
gona coastal  area,  an  area  particularly  exposed  to 
pollution  inputs  from  the  Ebro  and  Francoli 
Rivers,  would  not  pose  a  health  hazard  for  con- 
sumers. (VerNooy-PTT) 
W90-08661 


EFFECT  OF  SEDIMENT  CONTACT  AND 
UPTAKE  MECHANISMS  ON  ACCUMULA- 
TION OF  THREE  CHLORINATED  HYDRO- 
CARBONS IN  THE  MIDGE,  CHIRONOMUS 
RIPARIUS. 

Ohio  State  Univ.,  Columbus.  Environmental  Biol- 
ogy Program. 

D.  M.  Fry,  and  S.  W.  Fisher. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  44,  No.  5,  p  790-797, 


May  1990.  3  tab,  15  ref. 

Descriptors:  'Bioaccumulation,  'Chlorinated  h; 
drocarbons,  'DDE,  'Midges,  'Path  of  pollutant 
'Pentachlorophenol,  'Polychlorinated  biphenyl 
'Sediment  contamination,  Absorption,  Bioassa 
Bottom  sediments,  Comparison  studies,  Larva 
Olentangy  River,  River  sediments. 

Since  they  inhabit  bottom  sediments,  benthic  org 
nisms  are  at  great  risk  from  sediment-sorbed  co 
taminants  such  as  chlorinated  hydrocarbons.  ] 
this  investigation,  uptake  of  sediment-sorbed  5,5' 
trichlorobiphenyl  (PCB),  p,p'-DDE  and  pentad 
lorophenol  (PCP)  by  the  midge  (Chironomus  I 
parius)  was  examined  under  three  condition 
Uptake  from  direct  contact  with  contaminatf 
sediment  (sediment  plus  water;  treatment  A)  w 
compared  to  uptake  levels  by  the  midge  when 
was  screened  from  contaminated  sediment  conta 
(screened  sediment;  treatment  B)  and  to  uptake 
dead  organisms  exposed  to  contaminated  sedime 
(passive;  treatment  C).  For  all  tests,  groups  of 
fourth  instar  midge  larvae  were  exposed  for  : 
hours  to  5  g  of  Olentangy  River  sediment  contarr 
nated  by  either  10  microliters  DDE,  50  microlite 
PCB,  or  25  microliters  PCP.  With  all  three  cor 
pounds,  midges  in  treatment  A  accumulated  signi 
cantly  more  parent  compound  than  the  midges 
treatment  B.  The  midges  accumulated  an  averaj 
of  10  times  more  parent  compound  when  sedime 
contact  was  made.  Passive  uptake  of  PCP  t 
midges  (treatment  C)  was  greater  than  uptal 
when  the  organism  was  alive  (treatment  A),  but  f 
PCB  and  DDE,  midges  accumulated  significant 
less  by  passive  uptake.  Sediment  was  the  prima! 
sink  for  PCB  and  DDE  in  every  treatment.  Wi 
PCP,  however,  the  majority  of  the  compound  w 
found  in  the  organism,  except  for  the  screen< 
sediment  treatment  (B),  where  the  levels  in  tl 
sediment  extract  and  midge  were  very  close.  R 
suits  from  this  study  suggest  that  the  midge  ace 
mulated  significantly  more  neutral  lipophilic  at 
ionizable  compounds  when  it  is  in  direct  conta 
with  bottom  sediments.  Results  also  indicate  th 
passive  uptake  occurs  with  neutral  lipophilic  at 
ionizable  compounds,  but  is  only  a  crucial  mech 
nism  of  uptake  for  the  latter.  (VerNooy-PTT) 
W90-08662 


CONCENTRATIONS  OF  SELECTED  CHLOl 
INATED  PESTICIDES  IN  SHRIMP  COLLEC 
ED  FROM  THE  CALCASIEU  RIVER/LAK 
COMPLEX,  LOUISIANA. 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept. 

Biological  and  Environmental  Sciences. 

H.  E.  Murray,  and  J.  N.  Beck. 

Bulletin    of    Environmental    Contamination    ai 

Toxicology  BECTA6,  Vol.  44,  No.  5,  p  798-80 

May  1990.  1  tab,  1  fig,  10  ref.  DOE  Grant  No.  Dl 

FG01-83EP31111. 

Descriptors:  'Bioaccumulation,  'Calcasieu  Rivt 
'Chlorinated  hydrocarbons,  'Halogenated  pes 
cides,  'Louisiana,  'Path  of  pollutants,  'Pesticide 
'Shrimp,  Aldrin,  Animal  tissues,  Benzene  hexac 
loride,  DDD,  Endrin,  Estuaries,  Estuarine  em 
ronment,  Heptachlor,  Tissue  analysis. 

Portions  of  the  Calcasieu  River  Basin  in  Louisiai 
are  extensively  developed,  particularly  Great 
Lake  Charles.  The  section  most  affected  by  tli 
development  is  the  Calcasieu  Estuary  from  the  sj 
water  barrier  to  the  Intracoastal  Waterway.  B 
cause  of  the  economic  importance  of  the  shrimpii 
industry  to  southwest  Louisiana,  the  objective 
this  study  was  to  analyze  shrimp  collected  fro 
the  Calcasieu  River/Lake  Complex  for  the  pre 
ence  of  selected  chlorinate  pesticides.  Whi 
shrimp  (Penaeus  setiferus)  and  brown  shrimp  (Pe 
aeus  aztecus)  were  collected  from  the  Calacasii 
River  south  of  the  salt  water  barrier  and  thn 
major  tributaries.  Shrimp  containing  various  co 
centrations  of  chlorinated  pesticides  includit 
beta-BHC  (benzene  hexachloride),  delta-BH< 
heptachlor,  aldrin,  DDD,  endrin,  endosulfan  1 
and  endrin  aldehyde  were  distributed  througho 
the  estuarine  system.  Amounts  in  edible  shrin 
tissue  varied  from  less  than  0.01  micrograms/g 
5.36  micrograms/g  (for  endrin).  In  general,  tl 
upper  portion  of  the  estuarine  system  (includir 
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ie  bayous)  yielded  the  highest  concentrations  of 
ollutants  found.  (VerNooy-PTT) 

,'9008663 


RIHALOMETHANES  IN  THE  WATER  SUP- 
LIES  OF  SARDINIA,  ITALY. 

agliari  Univ.  (Italy).  Inst,  of  Hygiene. 

|  Contu,  M.  Bordigoni,  G.  Sarritzu,  G.  Premazzi, 

id  M.  Pudda. 

ulletin    of    Environmental    Contamination    and 

oxicology  BECTA6,  Vol.  44,  No.  5,  p  805-812, 

lay  1990.  1  fig,  3  tab,  18  ref. 

tescriptors:  *Groundwater  pollution,  'Italy,  *Po- 
ible  water,  'Surface  water,  *Trihalomethanes, 
iromides,  Chemical  analysis,  Chlorine.  Drinking 
/ater,  Population  exposure,  Public  health,  Reser- 
oirs,  Water  sampling,  Water  supply. 

or  halogenated  compounds,  including  trihalo- 
lethanes  (THMs),  Italian  law  has  fixed  a  limit 
alue  of  30  micrograms/L,  to  be  in  force  in  5 
ears.  This  study  evaluated  THM  concentrations 
i  the  water  distributed  in  different  villages  in  the 
rovince  of  Cagliari,  in  the  south  of  Sardinia,  Italy. 
)uring  the  period  spring-autumn  1986,  113  water 
amples  were  collected  along  the  three  main  water 
istribution  networks.  Samples  were  analyzed  for 
esidual  chlorine,  total  THM,  and  the  most 
ommon  forms  of  THMs.  In  the  Flumendosa-Mu- 
irgia  water  system,  higher  values  of  total  THM 
ave  been  observed  in  lake  water  samples  (average 
=  54.3  micrograms/L)  with  respect  to  groundwat- 
r  (average  =  10.8  micrograms/L).  Among  the 
lifferent  THMs  the  concentration  of  bromoform  is 
ligher  in  groundwater  than  in  surface  water.  In 
he  Sulcis  water  system,  all  the  17  surface  water 
amples  presented  total  THM  values  higher  than 
0  micrograms/L,  the  mean  value  being  equal  to 
3.3  micrograms/L,  while  the  well  water  samples 
lid  not  exceed  22.5  micrograms/L  (average  = 
1.3).  In  the  Sarrabus  water  system,  total  THM 
evels  were  significantly  lower  than  those  meas- 
ired  in  the  two  previous  systems,  with  the  excep- 
ion  of  some  springs  where  bromide  compounds 
eached  maximum  values  of  about  6.4  micrograms/ 
„.  On  the  basis  of  the  proved  carcinogenic  effects 
>f  THMs,  epidemiological  studies  are  needed  in 
irder  better  predict  effects  of  these  compounds  on 
he  resident  population  of  about  500,000  (over  30 
'ears  exposure),  and  on  the  6  million  tourists  who 
'isit  the  area  every  year.  (VerNooy-PTT) 
V90-08664 


VCCUMULATION  OF  METALS  AND  HISTO- 
'ATHOLOGY  IN  OREOCHROMIS  NILOTI- 
:US  EXPOSED  TO  TREATED  NNPC  KADUNA 
NIGERIA)  PETROLEUM  REFINERY  EFFLU- 
ENT. 

\hmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 
Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
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ORGANIC  MICROPOLLUTANTS  IN  LAKES:  A 
5EDIMENTOLOGICAL  APPROACH. 
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Many  very  persistent  and  lipophilic  compounds, 
considered  to  be  of  concern  for  chronic  toxicity 
and  bioaccumulation,  are  generally  present  in  sur- 
face waters  at  very  low  and  variable  concentra- 
tions Sediments  represent  a  concentrated  pool  for 
these  compounds  and  consequently  they  are  often 
analyzed  instead  of  water.  Some  theoretical  models 
have  been  proposed  recently  in  order  to  estimate 
the  concentration  of  these  pollutants  in  water  and 
their  potential  risk  for  aquatic  biota  and  human 
health.  In  this  work,  sediments  from  three  subal- 
pine  lakes  located  in  Northern  Italy,  very  close  to 


each  other  but  with  different  anthropogenic  loads, 
were  collected  at  several  stations  for  determination 
of  the  classes  of  organic  micropollutants  of  urban, 
industrial,  and  agricultural  origin.  Results  show 
that  urban  and  industrial  pollution  are  predominant 
in  this  area.  Two  classes  of  micropollutants  seem  to 
be  most  related  to  anthropogenic  activities:  poly- 
cyclic  aromatic  hydrocarbons  (PAHs)  and  trich- 
loroalkyl  phosphates.  The  PAHs  reach  lake  sedi- 
ments through  atmospheric  deposition  and  point 
sources;  the  alkyl  phosphates,  present  only  in  two 
lakes,  are  more  likely  to  be  due  to  industrial  ef- 
fluents. Sediment  monitoring  appears  to  be  a  very 
useful  tool  to  check  long-term  contamination  in  the 
aquatic  environment  and  to  follow  the  historical 
trend  of  persistent  and  accumulable  contaminants. 
However  the  use  of  the  sedimentological  approach 
for  risk  assessment  seems  at  present  to  be  infeasible 
since:  (1)  for  some  pollutants  aquatic  biota  is  ex- 
posed to  water  concentrations  lower  than  those 
calculated  by  equilibrium  models;  (2)  some  sedi- 
ments seem  to  be  in  equilibrium  with  water,  but 
their  level  in  recent  sediments  is  often  lower  than 
the  detection  limit  of  the  most  common  analytical 
techniques;  and  (3)  the  choice  of  chemical  classes 
representative  of  anthropogenic  pollution  is  a  very 
difficult  problem  in  developed  countries.  (Ver- 
nooy-PTT) 
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MATHEMATICAL  MODEL  FOR  CADMIUM 
IN  THE  STONE  LOACH  (NOEMACHEILUS 
BARBATULUS  L.)  FROM  THE  RIVER 
ECCLESBOURNE,  DERBYSHIRE. 
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A  mathematical  model  which  linked  from  metabo- 
lism of  the  stone  loach  with  cadmium  (Cd)  dynam- 
ics was  developed  using  information  from  labora- 
tory experiments  and  field  studies.  Three  possible 
sources  of  Cd  were  distinguished:  water,  food,  and 
sediment.  Predicted  results  over  1  year  were  com- 
pared with  field  observations  from  three  sites  in 
Derbyshire.  The  model  adequately  predicted 
growth  of  fish  for  all  three  sites.  Predicted  Cd 
levels  in  loach  were  in  good  agreement  with  meas- 
ured levels  in  fish  from  all  three  sites  despite  the 
fact  that  concentrations  of  Cd  in  the  environment 
were  kept  constant  during  each  simulation.  The 
weight  of  the  fish  affected  the  relative  importance 
of  different  pathways  of  Cd  intake  under  similar 
conditions.  Uptake  from  water  contributed  sub- 
stantially to  body  burden  even  though  the  concen- 
tration in  water  was  lower  than  that  in  food  or  in 
sediment.  However,  uptake  from  both  food  and 
sediment  could  not  be  ignored  given  the  measured 
levels  of  cadmium  in  the  field.  The  relative  impor- 
tance of  uptake  from  the  three  sources  also  differed 
with  site.  The  model  showed  that  metabolism, 
affected  by  temperature,  is  important  to  the  dy- 
namics of  Cd  in  the  stone  loach.  (Author's  ab- 
stract) 
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Simple  linear  relationships  between  the  partition 
coefficient  of  organic  chemicals  and  the  biocon- 
centration  factor  in  fish  have  been  well  established. 
In  this  study,  limiting  factors  for  uptake  in  relation 
to  the  partition  coefficient  and  molecular  weight 
were  investigated.  Juvenile  carp  were  exposed  to 
fenvalerate  and  to  an  oligomer  with  molecular 
weights  of  420  and  2,000-50,000  and  partition  coef- 
ficient values  of  6.4  and  >  14.  Uptake  behavior 
into  gill  tissues  was  observed  by  electron  micro- 
scope autoradiography.  It  was  qualitatively  dem- 
onstrated that  fenvalerate  was  absorbed  into  gill 
tissues  and  localized  in  membrane  systems  of  each 
cell.  On  the  other  hand,  no  absorption  was  ob- 
served for  the  oligomer,  even  in  the  external  mem- 
brane of  pavement  cells.  These  results  suggest  that 
absorption  of  the  oligomer  is  limited  by  low  diffu- 
sion into  membranes  due  to  its  very  high  molecular 
weight,  resulting  in  no  bioconcentration  in  fish. 
The  significance  of  the  partition  coefficient  uptake 
behavior  is  also  verified  from  the  distribution  be- 
havior of  fenvalerate.  (Author's  abstract) 
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nation, Soil  contamination,  Vapor-phase  sorption. 

Sorption  of  organic  contaminants  plays  a  dominant 
role  in  their  rate  of  transport  through  porous 
media  such  as  soils,  sediments,  and  aquifers.  The 
rate  of  abiotic  and  biotic  transformations  may  also 
be  significantly  altered  by  sorption.  A  brief  over- 
view of  the  current  knowledge  based  on  sorption 
of  organic  contaminants  by  natural  sorbents  is  pre- 
sented. Several  issues  that  need  further  study  are 
examined.  These  may  include  additional  data  on 
equilibrium  and  nonequilibrium  sorption  of  iono- 
genic  and  ionic  organic  contaminants  need  to  be 
collected;  the  development  of  more  complex 
models  for  the  sorption  of  these  contaminants;  and 
more  research  into  the  significance  of  colloids, 
dissolved  organic  carbon  and  suspended  particu- 
late matter,  in  mediating  the  transport  of  organic 
solutes.  Partitioning  into  sorbent  organic  matter  is 
viewed  as  the  predominant  process  for  sorption  of 
nonpolar  organics  from  aqueous  solutions,  and  var- 
ious methods  have  been  proposed  for  estimating 
sorption/partition  coefficients.  Recent  experimen- 
tal and  theoretical  work  has  established  a  basis  for 
predicting  organic  contaminants  sorption  from 
polar  mixed  solvents  (mixtures  of  water  and  misci- 
ble  cosolvents).  Data  on  sorption  of  ionic  and 
ionogenic  organic  compounds  (e.g.  phenols, 
amines)  are  limited,  and  initial  efforts  are  under- 
way to  develop  models  for  such  sorbates.  There 
has  also  been  a  recent  resurgence  of  interest  in 
studying  vapor-phase  sorption  and  transport  of 
volatile  organic  compounds.  Much  of  the  early 
work  on  sorption  dealt  with  equilibrium  sorption, 
but  considerable  advances  have  been  made  in  char- 
acterizing and  predicting  sorption  nonequilibrium 
as  well.  Molecular-scale  measurements  are  needed 
in  order  to  provide  direct,  unequivocal  evidence 
for  selection  among  several  contending  phenome- 
nological  models  proposed  for  describing  sorption 
equilibrium  and  kinetics.  (Author's  abstract) 
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ADSORPTION  OF  A  HOMOLOGOUS  SERIES 
OF  ALKYLBENZENES  TO  MINERAL  OXIDES 
AT  LOW  ORGANIC  CARBON  CONTENT 
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ganic   pollutants.   *Path  of  pollutants,   'Sorption, 
Sorbent  concentrations. 

The  extent  to  which  hydrophobic  organic  con- 
taminants will  sorb  to  solids  is  expressed  in  most 
mathematical  models  of  contaminant  transport  in 
terms  of  a  partition  coefficient.  A  homologous 
series  of  alkylbenzenes  was  sorbed  to  well-charac- 
terized mineral  oxides  in  batch  experiments  to  elu- 
cidate mechanisms  of  sorption  in  the  absence  of 
natural  organic  matter.  Sorbed  concentration  was 
determined  by  measuring  the  headspace  concentra- 
tion in  a  closed  vessel  partially  filled  with  a  water/ 
alkylbenzene/solid  slurry.  Partitioning  of  dissolved 
alkylbenzenes  to  sorbed  alkylbenzenes  was  ob- 
served at  high  sorbed  concentrations,  the  mecha- 
nism was  surface  adsorption  limited  by  the  surface 
area  of  the  solids.  Enhancement  of  the  adsorption 
of  individual  compounds  was  observed  when  al- 
kylbenzenes were  sorbed  as  a  mixture.  (Author's 
abstract) 
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COMPLEXATION-ADSORPTION  MODEL  DE- 
SCRIBING THE  INFLUENCE  OF  DISSOLVED 
ORGANIC  MATTER  ON  THE  MOBILITY  OF 
HYDROPHOBIC  COMPOUNDS  IN  GROUND- 
WATER. 
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Natural  dissolved  organic  matter  found  in  ground- 
water can  bind  hydrophobic  contaminants  to  form 
'complexes'  and  possibly  affect  their  transport  in 
the  subsurface.  The  mobility  of  trace  organic  con- 
taminants in  soil  originating  from  non-point  source 
pollution  may  thus  be  affected  by  complexation 
reactions  in  the  unsaturated  zone.  In  order  to  pre- 
dict the  possible  impact  of  such  interactions  on 
contaminant  retention  in  the  soil,  simulations  have 
been  made  with  a  three-site  sorption  model.  Two 
kinetic  rate  equations  and  an  equilibrium  Freund- 
lich equation  are  used  to  describe  possible  sorption 
of  two  species  of  the  contaminant  (free  or  bound 
with  dissolved  organic  matter)  in  a  soil-water 
system.  The  equations  governing  the  contaminant 
adsorption  and  the  transport  are  simultaneously 
solved  using  an  explicit-implicit  finite  difference 
technique,  under  steady-state  water  flow  condi- 
tions. An  analysis  of  the  model's  sensitivity  to 
variations  in  the  'complex'  sorption  rate  constants 
and  the  complexation  constant  demonstrated  the 
relative  importance  of  these  processes  and  their 
effects  on  the  vertical  movement  of  the  contami- 
nant in  soil.  The  influence  of  slow  sorption  kinetics 
for  the  'complex'  varies  as  a  function  of  residence 
time  in  the  soil  column,  i.e.  the  pore-water  veloci- 
ty. Sorption  of  the  'complex',  when  it  does  occur, 
diminishes  the  'carrier-effect'  of  the  complexation. 
If  the  'complex'  is  non-adsorbable  on  soil,  the 
transport  of  contaminants  with  complexation  con- 
stant values  greater  than  100,000/(mol/L)  will  be 
significantly  affected  by  dissolved  organic  matter 
concentrations  typically  encountered  in  soil-water 
systems.  Such  values  for  Kc  are  expected  to  apply 
to  various  potential  contaminants.  (Author's  ab- 
stract) 
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MOBILITY  OF  SOLUBLE  AND  NON-SOLU- 
BLE HYDROCARBONS  IN  CONTAMINATED 
AQUIFER. 

Institut  Francais  du  Petrole,  Rueil-Malmaison. 
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Water  Science  and  Technology  WSTED4,  Vol. 
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Descriptors:  'Aquifers,  'Groundwater  pollution, 
'Hydrocarbons,    'Oil   pollution,   'Path   of  pollut- 


ants, Interfacial  tension.  Liquid-gas  exchange.  Oil 
recovery,  Silt,  Soil  properties,  Surfactants,  Vadose 
zone. 

After  the  contamination  of  an  aquifer  by  petroleum 
products,  the  residual  oil  trapped  is  a  constant 
source  of  pollution  by  the  entrainment  of  the  most 
soluble  hydrocarbons.  By  studying  the  exchanges 
of  residual  hydrocarbons  between  oil-water-air  and 
soil,  it  was  determined  that  the  liquid/gas  ex- 
change is  major  factor  in  the  retention  of  soluble 
alkanes  masking  the  adsorbing  materials  effects. 
For  the  soluble  aromatic  hydrocarbons,  the  main 
phenomenon  observed  is  the  liquid/solid  exchange, 
while  the  residual  air  has  no  effect.  The  residual 
contamination  of  the  vadose  zone  thus  plays  a 
preponderant  role  in  the  long-term  pollution  of  a 
groundwater  table.  It  is  thus  imperative  to  imple- 
ment methods  to  prevent  such  harmful  effects.  The 
use  of  surfactants,  by  lowering  the  oil/water  inter- 
facial tension  seems  to  be  an  effective  method. 
Their  adsorption  onto  a  natural  matrix  was  studied 
with  different  porous  substrates  (sand,  sand/silt). 
Their  retention  on  sand  is  poor,  but  it  increases 
with  silt  content.  This  is  mainly  due  to  a  cationic 
exchange  (calcium  ion/sodium  ion).  In  order  to 
avoid  this  phenomenon  a  salt  preflush  by  a  10  g/L 
sodium  chloride  solution  is  effective.  This  solution 
allows  a  gas-oil  recovery  enhancement  by  reduc- 
ing the  loss  of  surfactant  in  the  soil.  Moreover,  a 
surfactant  partition  between  oil  and  water  is  under- 
scored. A  better  understanding  of  these  parameters 
would  lead  to  the  optimizing  of  the  enhanced 
drainage  technique  for  recovering  residual  oil 
trapped  in  an  aquifer.  (Author's  abstract) 
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LONG  TERM  FATE  AND  TRANSPORT  OF  IM- 
MISCIBLE AVIATION  GASOLINE  IN  THE 
SUBSURFACE  ENVIRONMENT. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 
D.  W.  Ostendorf. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,   No.   6,   p   37-44,    1990.   2   fig,    1    tab,    17   ref. 

Descriptors:  'Fate  of  pollutants,  'Hydrocarbons, 
•Mathematical  models,  'Oil  pollution,  'Path  of 
pollutants,  Advection,  Field  calibration,  Oil  recov- 
ery, Sorption,  Storage,  Volatilization. 

The  concentration  of  separate  phase  hydrocarbons 
downgradient  of  a  nineteen  year  old  aviation  gaso- 
line spill  at  the  US  Coast  Guard  Air  Station  in 
Traverse  City,  Michigan  was  measured  and  mod- 
eled. The  separate  phase  aviation  gasoline  is  pre- 
sumed to  exist  in  mobile  and  residual  partitions 
whose  transport  is  modeled  as  a  simple  one  dimen- 
sional balance  of  storage,  advection,  volatilization, 
and  linear  sorption.  Field  calibration  suggests  a 
retardation  factor  of  13.1,  while  volatilization  ac- 
counts for  about  30%  of  the  originally  spilled 
product,  underscoring  the  importance  of  these  two 
mechanisms  in  immiscible  gasoline  fate  and  trans- 
port studies.  (Author's  abstract) 
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FATE  AND  TRANSPORT  OF  PETROLEUM  IN 
THE  UNSATURATED  SOIL  ZONE  UNDER 
BIOTIC  AND  ABIOTIC  CONDITIONS. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

J.  B.  Carberry,  and  S.  H.  Lee. 
Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  6,  p  45-52,  1990.  9  fig,  1 1  ref. 

Descriptors:  'Fate  of  pollutants,  'Hydrocarbons, 
'Microbial  degradation,  'Oil  pollution,  'Path  of 
pollutants,  'Soil  contamination,  Computer  models, 
Fuel,  Soil  properties,  Soil  texture,  Sorbent  trans- 
port. 

Two  different  types  of  soil  were  selected  to  ob- 
serve the  migration  and/or  degradation  of  petrole- 
um contaminants.  One  soil  sample  was  composed 
of  fine  clay  and  was  contaminated  with  electrical 
insulating  oil.  The  other  soil  sample  was  a  coarse 
soil  contaminated  by  fuel  oil  concentrations  of 
indigenous  microbes  capable  of  degrading  each 
petroleum  contaminant.  Four  columns  fabricated 
of  plexiglass  with   five  ports  at  6  inch  intervals 


were  filled  with  the  contaminated  soil  which  h 
been  air  dried  and  autoclaved  for  sterilizatic 
These  columns  simulated  unsaturated  soil  in  t 
vadose  zone.  In  one  type  of  experiment,  the  pett 
leum  was  added  just  once  in  order  to  simulate 
petroleum  spill.  In  the  other  type  of  experimei 
petroleum  was  added  to  the  column  repeatedly 
measured  intervals  in  order  to  simulate  a  petrolet 
leak.  To  the  second  column  operated  for  each  sc 
the  contaminating  petroleum,  water,  and  cultur 
microbes  were  added.  From  these  experiments, 
mass  balance  of  petroleum  contamination  could 
determined  at  all  time  intervals  at  all  colur 
depths.  The  sterile  column  behavior  exhibited  on 
physical  changes  such  as  absorption  and  evapoi 
tion  and  could  be  compared  to  results  in  colum 
of  biotic  conditions.  These  differences  permitt 
the  development  of  a  computer  model  to  simuls 
and  predict  physical  and  biological  processes 
fine  and  coarse  soils.  (Author's  abstract) 
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BIODEGRADATION  OF  BTEX  IN  SUBSU 
FACE  MATERIALS  CONTAMINATED  WIT 
GASOLINE:  GRANGER,  INDIANA. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmeni 

Science  and  Engineering. 

J.  M.  Thomas,  V.  R.  Gordy,  S.  Fiorenza,  and  C. 

H.  Ward. 

Water  Science  and  Technology  WSTED4,  Vi 

22,   No.   6,   p  53-62,    1990.   3   fig,   6  tab,    19  3 

Descriptors:  'Benzene,  'Biodegradation,  'Cleani 
operations,  'Hydrocarbons,  'Microbial  degrad 
tion,  'Oil  pollution,  'Soil  contamination,  *Tol 
ene,  'Water  pollution  treatment,  'Xylenes,  Eth; 
benzene,  Gas  chromatography,  Liquid  scintillatic 
Mineralization. 

The  microbial  ecology  and  potential  for  biodegt 
dation  of  benzene,  toluene,  ethylbenzene,  and 
xylene  and  m-xylene  (BTEX)  in  core  materii 
contaminated  with  unleaded  gasoline  were  inves 
gated.  The  site  studied  was  unique  because  a  pc 
tion  of  the  contaminated  area  was  biostimulated 
a  demonstration  of  the  use  of  hydrogen  peroxide 
an  oxygen  source  in  in  situ  biorestoration.  Tv 
years  after  termination  of  the  field  demonstratio 
core  samples  were  collected  from  uncontaminate 
contaminated,  and  biostimulated  areas  at  the  si 
and  analyzed  for  inorganic  nutrients,  microbi 
numbers,  mineralization  potential  of  glucose,  be 
zene  and  toluene  using  liquid  scintillation  countin 
and  biotransformation  of  BTEX  using  gas  chrom 
tography.  The  subsurface  microflora  was  acti< 
and  capable  of  degrading  a  variety  of  compounc 
Microbial  numbers  and  contaminant  biodegrad 
tion  potential  in  samples  from  the  biostimulati 
area  were  greater  than  in  uncontaminated  and  co 
taminated  zones.  Toluene,  ethylbenzene,  and  r 
xylene  were  removed  in  all  core  materials,  where 
o-xylene  was  recalcitrant.  Mineralization  expei 
ments  indicated  that  the  biodegradation  potenti 
of  the  subsurface  material  from  the  biostimulaU 
zone,  which  still  contained  residual  hydrocarbon 
remained  enhanced  for  at  least  two  years  after  tl 
in  situ  biorestoration  process  had  been  terminate 
(Author's  abstract) 
W90-08678 


ASSESSMENT  OF  THE  POTENTIAL  FOR  I 
SITU  BIOTREATMENT  OF  HYDROCARBOr 
CONTAMINATED  SOILS. 

Shell  Research  Ltd.,  Sittingbourne  (England).  Si 

tingbourne  Research  Centre. 

For   primary   bibliographic   entry   see   Field   51 

W90-08679 


BASIC  STUDY  ON  TCES  BEHAVIOR  IN  SU1 
SURFACE  ENVIRONMENT. 

Osaka  Univ.  (Japan).  Dept.  of  Civil  Engineerin; 
K.   Muraoka,  and  T  Hirata. 
Water  Science  and  Technology  WSTED4,  Vo 
22,   No.   6,  p  79-86,    1990.   7  fig,  3  ref,  appeni 

Descriptors:  'Groundwater  pollution,  'Organocl 
lorines,  'Path  of  pollutants,  'Solute  transpor 
•Trichloroethylene,    Electron    capture    detecto 
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3as  chromatography.  Infiltration,  Japan,  Landfills, 
caching.  Mass  detector. 

rrichloroethylene  (TCE)  readily  infiltrates  into 
insaturated  soil.  TCE  leaching  from  the  soil  due  to 
ainwater  infiltration  was  examined  using  a  cylin- 
Irical  column,  with  water  falling  constantly  on  its 
urface.  Two  elution  experiments  using  rectangular 
;lass  tubes  were  conducted.  Some  experiments  on 
he  movement  of  contaminants  near  the  ground- 
water surface  and  the  solution  process  into  ground- 
water were  conducted  to  clarify  aspects  of  the 
nitial  stage  of  groundwater  pollution  from  subsur- 
ace  organochlorine  contaminants.  The  oscillation 
)f  water  level  seems  to  support  the  solubility  and 
lurability  of  groundwater  contamination.  A  model 
egion  was  monitored  to  explain  the  contamination 
listribution.  Soil  gas  analysis  was  used  to  investi- 
5ate  the  groundwater  pollution.  Volatiles  were 
:ollected  on  activated  charcoal  glued  to  a  wire 
>lace  30  cm  below  the  ground  surface  for  several 
weeks,  then  analyzed  using  a  pyrolysis  mass-detec- 
or.  To  shorten  the  investigation  time,  a  small  hole 
)f  2  cm  in  diameter  and  30  cm  in  depth  was  dug, 
hen  20  ml  of  soil  gas  was  sampled  with  an  airtight 
yringe  from  the  bottom  of  the  hole.  The  volatile 
:ontaminants  were  extracted  in  n-hexane  placed  in 
i  vial  in  the  field.  In  the  laboratory,  the  contami- 
tants  were  analyzed  by  gas  chromatography  with 
in  electron  capture  detector.  The  ion  count  con- 
ours  were  illustrated  with  respect  to  PCE,  and  the 
;one  with  the  high  value  stretching  from  the  waste 
andfill  site  in  the  northern  part  to  the  springs 
:ould  be  recognized.  On  the  basis  of  this  monitor- 
ng,  the  waste  landfill  site  was  definitely  indicated 
o  be  the  source  of  pollutants  of  the  contaminated 
ipring  water.  (Brunone-PTT) 
W90-08681 


FATE  AND  TRANSPORT  OF  ALACHLOR,  ME- 
rOCHLOR  AND  ATRAZINE  IN  LARGE  COL- 
UMNS. 

Wisconsin  Univ.,  Madison.  Water  Resources 
Center. 

B.  J.  Alhajjar,  G.  V.  Simsiman,  and  G.  Chesters. 
Water  Science  and  Technology  WSTED4,  Vol. 
12,  No.  6,  p  87-94,  1990.  4  fig,  15  ref. 

Descriptors:  *Alachlor,  *Atrazine,  'Herbicides, 
'Leachates,  *Metochlor,  *Nonpoint  pollution 
sources,  *Path  of  pollutants,  'Pesticides,  *Soil  con- 
tamination, Autoradiography,  Liquid  scintillation 
:ounter,  Lysimeters,  Thin  layer  chromatography, 
Volatilization. 

Carbo-14  ring-labelled  atrazine,  alachlor,  and  me- 
lochlor  were  surface-applied  at  3.14  kg  a.i./ha  in 
greenhouse  lysimeters  containing  two  soils  in  an 
ongoing  experiment.  Bromide,  a  conservative 
tracer,  at  6.93  kg/ha  as  potassium  bromide  and 
nitrate-nitrogen  at  112  kg/ha  as  potassium  nitrate 
were  mixed  with  each  herbicide  and  surface-ap- 
plied. Growth  of  red  top  (Agrostis  alba)  was  estab- 
lished in  each  column  (105  cm  long  and  29.4  cm  in 
diameter).  The  experiment  consisted  of  12  columns 
(2  soils  x  3  herbicides  x  2  replicates)  each  fitted 
with  four  sampling  ports  for  leachates,  a  volatiliza- 
tion chamber,  and  an  aeration  and  irrigation 
system.  Volatile  materials  were  trapped  directly  in 
solvents.  One  column  replicate  was  dismantled  for 
soil  and  plant  analyses.  Columns  of  Plainfield  sand 
and  Piano  silt  loam  treated  with  alachlor  and  me- 
tochlor  were  sampled  after  23  and  28  weeks,  re- 
spectively; the  atrazine  columns  after  35  weeks. 
Herbicide  residues  were  determined  by  liquid  scin- 
tillation counting,  extracted  and  separated  by  thin- 
layer  chromatography  using  autoradiographic  de- 
tection. Volatilization  was  less  than  or  equal  to 
0.01%  of  the  amount  of  herbicide  applied.  The 
herbicide  mobility  was  alachlor  >  metochlor  >  > 
atrazine.  As  many  as  8  to  12  alachlor  metabolites 
and  2  to  6  metochlor  metabolites  were  separated  in 
leachates.  (Author's  abstract) 
W90-O8682 


MINERAL  SAND  MINING  AND  ITS  EFFECT 
ON  GROUNDWATER  QUALITY. 

Hunter  District  Water  Board,  Newcastle  (Austra- 
lia). Water  Investigation  and  Planning  Section. 
M.  N.  Viswanathan. 
Water  Science  and  Technology  WSTED4,  Vol. 


22,  No.  6,  p  95-100,  1990.  5  fig,  5  ref. 

Descriptors:  'Australia,  'Gravel  mining,  'Ground- 
water pollution,  'Iron,  'Unconfined  aquifers, 
Dredging,  Separation,  Stripping,  Tomago 
sandbeds,  Water  quality  standards. 

Tomago  sandbeds  (New  South  Wales,  Australia)  is 
a  coastal,  unconfined  aquifer,  where  mining  of 
mineral  sands,  like  Rutile,  Zircon,  Ilmenite,  etc. 
has  been  in  progress  since  1972.  Groundwater  is 
also  extracted  from  Tomago  aquifer  for  urban 
water  use.  Groundwater  iron  levels  vary  from  0.1 
mg/L  to  about  10  mg/L.  Iron  in  excess  of  0.3  rag/ 
L  is  removed  by  chemical  treatment.  Mining  of 
mineral  sands  resulted  in  a  substantial  increase  of 
iron  levels,  with  the  level  of  increase  being  site- 
specific.  Several  processes  were  identified  as  being 
responsible  for  such  increases:  mixing  of  sand  by 
dredging,  separation,  and  redeposition;  stripping  of 
sand  at  the  time  of  mineral  separation;  changes  in 
groundwater  temperature,  due  to  the  open  mine 
pond;  aeration  of  groundwater,  within  the  mine 
pond;  and  exposure  to  sunlight,  within  the  mine 
pond.  If  water  were  to  be  extracted  from  the 
mined  area,  additional  treatment  would  be  required 
to  remove  the  excess  iron.  (Author's  abstract) 
W90-08683 


BEHAVIOR  OF  AQUIFERS  CONCERNING 
CONTAMINANTS:  DIFFERENTIAL  PERME- 
ABILITY AND  IMPORTANCE  OF  THE  DIF- 
FERENT PURIFICATION  PROCESSES. 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Hy- 

drobiologie  et  Ecologie  Souterraines. 

J.  Gibert. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  6,  p  101-108,  1990.  5  fig,  33  ref. 

Descriptors:  'Aquifer  characteristics,  'Fate  of  pol- 
lutants, 'Groundwater  pollution,  'Karst,  'Nitrates, 
'Path  of  pollutants,  Agriculture,  Permeability. 

Contaminants  in  transit  through  groundwater  sys- 
tems cross  different  types  of  rocks,  each  one  with 
different  water-bearing  characteristics.  It  is  impera- 
tive to  understand  the  behavior  of  different 
aquifers  (porous  or  karstic)  concerning  contami- 
nants and  the  relative  functions  and  mechanisms  of 
major  processes  in  a  given  system  before  planning 
remedial  measures.  From  the  surface  systems  to 
groundwater,  four  main  types  of  filter  can  be  con- 
sidered. They  usually  intervene  simultaneously  and 
the  interactions  are  very  strong.  The  activities  of 
the  different  filters  lead  to  the  concept  of  perme- 
ability, which  varies  according  to  the  efficiency  of 
the  filter,  ranging  from  the  most  impermeable 
porous  aquifers  to  karstic  aquifers.  Among  major 
processes  three  groups  were  considered:  retention, 
self-purification,  and  dilution.  Nitrate  profiles  in  a 
French  karstic  system  are  given,  showing  an  in- 
crease in  nitrate  concentration  in  the  epikarstic 
zone  due  to  the  impact  of  agriculture.  Differences 
in  nitrate  concentrations  inside  this  karst,  could  be 
explained  by  dilution,  but  it  is  possible  that  self 
purification  (denitrification)  takes  place  inside  the 
aquifer,  leading  to  a  restoration  of  water  quality  at 
the  base  level.  Other  studies  in  small  rural  karst 
catchments  have  shown  that  nitrates  are  concen- 
trated not  only  in  the  epikarst,  but  can  also  be 
found  in  the  deepest  layers  of  the  karst.  Deforest- 
ation and  intensive  farming  are  likely  in  the  more- 
or-less  long  term  to  contaminated  the  deepest  stor- 
age areas  of  karst.  (Author's  abstract) 
W90-08684 


ESTIMATION  METHOD  OF  RESIDUAL  AL- 
KYLATING AGENTS  IN  WATER  TREATED 
WITH  CHLORINE-CONTAINING  OXIDANT. 

Changsha  Inst,  of  Tech.  (China).  Dept.  of  Applied 

Chemistry. 

D.  Tingfa,  Z.  Shiguang,  and  T.  Mousheng. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 

No.  1/2,  p  63-67,  January  1990.  1  fig,  5  ref. 

Descriptors:  'Alkylating  agents,  'Chlorine, 
•Wastewater  treatment,  'Water  pollution  control, 
Chemical  wastes,  Organic  solvents. 

Alkylating  materials  can  be  an  important  source  of 
pollution  in  water,  emanating,  for  example,  from 


the  effluents  of  certain  chemical  plants.  In  order  to 
check  the  extent  of  the  removal,  an  estimation  of 
residual  alkylating  agents  of  very  low  concentra- 
tion in  chlorine-containing  water  is  necessary.  A 
sensitive  method  is  described  for  estimating  the 
residual  alkylating  agents  in  water  after  treatment 
with  chlorine-containing  oxidants.  The  method  is 
based  on  the  reaction  of  4-(p-nitrobenzyl)pyridine 
perchlorate  (NBP-hydrogen  tetrachloride)  with  al- 
kylating agents  to  form  a  colorless  quaternary  salt 
which  becomes  red  in  certain  organic  solvents, 
such  as  benzine  and  toluene,  following  treatment 
with  alkali.  After  the  oxidants  have  been  quantita- 
tively destroyed  by  a  mixture  of  sodium  nitrite  and 
sodium  carbonate,  small  amounts  of  alkylating 
agent  (e.g.  2,  2'-dichlorodiethylsulfide  and  benzyl 
chloride)  are  detected  or  estimated  by  using  NBP- 
hydrogen  tetrachloride.  The  method  can  be  used 
to  detect  and  estimate  ppm  concentrations  of  alky- 
lating agents.  A  recovery  within  100  plus  or  minus 
10%  has  been  generally  obtained.  (Brunone-PTT) 
W90-08688 


URBAN  STORM  WATER  TRANSPORT  AND 
WASH-OFF  OF  CESIUM-137  AFTER  THE 
CHERNOBYL  ACCIDENT. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 

S.  Halldin,  A.  Rodhe,  and  B.  Bjurman. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 

No.  1/2,  p  139-158,  January  1990.  6  fig,  6  tab,  14 

ref. 

Descriptors:  'Cesium  radioisotopes,  'Chernobyl, 
'Path  of  pollutants,  'Radioactivity,  'Rainfall- 
runoff  relationships,  'Storm  runoff,  'Storm 
sewers,  'Urban  runoff,  Contamination,  Storm 
wastewater. 

Radiation  protection  planning  in  urban  areas  after 
a  radioactive  fallout  requires  knowledge  of  decon- 
tamination caused  by  storm  water  transport.  This 
report  elucidates  the  transport  of  cesium- 137  from 
a  roof  and  three  storm  sewers  in  Uppsala  during 
the  first  rainfall  after  those,  on  April  29-30,  1986, 
which  caused  the  Chernobyl  contamination. 
Runoff  and  concentration  of  cesium- 137  in  storm 
water  were  determined  with  an  accuracy  of  10  to 
15%.  The  origin  of  storm  water  was  determined 
from  its  content  of  oxygen-18.  Surface  contamina- 
tion was  measured  on  July  3,  1986.  Total  fallout 
was  25  kBq/sq  m.  During  the  rainfall  on  May  11,4 
kBq/sq  m  were  transported  from  the  roof  and 
approximately  1  kBq/sq  m  from  the  sewered  areas. 
From  April  30  to  July  4  there  was  a  decontamina- 
tion of  13  to  20  kBq/sq  m.  Measurements  from 
another  project  showed  that  the  fallout  rain  events 
washed  off  10  to  16  kBq/sq  m.  The  washoff  by  the 
small  rainfall  on  May  1 1  constituted  one-third  of 
the  remaining  decontamination  occurring  up  until 
July  4.  The  transport  of  cesium- 137  during  the 
May  1 1  event  increased  when  the  runoff  increased, 
but  was  less  effective  as  the  event  proceeded.  The 
relations  between  cesium- 137  concentration  and 
runoff  implied  that  the  wash-off  of  cesium-137  in 
Uppsala  was  totally  dominated  by  that  bound  to 
particles.  (Author's  abstract) 
W90-08690 


EFFECT  OF  DRAINAGE  ON  NUTRIENT  RE- 
LEASE FROM  FEN  PEAT  AND  ITS  IMPLICA- 
TIONS FOR  WATER  QUALITY:  A  LABORA- 
TORY SIMULATION. 

Sheffield  Univ.  (England).   Dept.  of  Geography. 

A.  L.  Heathwaite. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 

No.  1/2,  p  159-173,  January  1990.  1  fig,  5  tab,  37 

ref. 

Descriptors:  'Drainage,  'England,  'Nutrients, 
•Peat,  'Waterlogging,  Aeration,  Calcium,  Magne- 
sium, Nitrogen,  Sulfur,  Water  pollution  sources, 
Water  quality. 

The  effect  of  peat  moisture  status  on  nitrogen, 
sulfur,  calcium,  and  magnesium  release  to  drainage 
waters  was  examined  using  a  constant  temperature 
laboratory  incubation.  Peat  samples  originating 
from  drained  and  undrained  sites  in  West  Sedge- 
moor,  Somerset  Levels,  southwest  England  were 
compared.  Three  treatments:  long  term  waterlog- 
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ging,  aeration,  and  fluctuating  aeration  and  water- 
logging were  imposed  on  all  peat  samples.  These 
treatments  resulted  in  different  rates  and  total 
amounts  of  nitrogen,  sulfur,  calcium,  and  magnesi- 
um release,  with  waterlogging  resulting  in  highest 
solute  release.  The  total  amounts  and  rates  of  re- 
lease of  sulfur,  calcium,  and  magnesium  from  peat 
that  was  undrained  prior  to  incubation  always  ex- 
ceeded that  from  drained  site  peat  samples  regard- 
less of  peat  moisture  status.  Although  the  degree  of 
waterlogging  or  aeration  affected  the  rate  and  total 
amount  of  water  soluble  nitrogen  released  during 
incubation,  there  was  no  difference  between  peat 
that  was  drained,  and  peat  that  was  undrained, 
prior  to  incubation.  Drainage  of  currently  un- 
drained and  waterlogged  peat  in  West  Sedgemoor 
will  result  in  the  transfer  of  high  concentrations  of 
sulfur,  calcium  and  magnesium  from  the  peat  in  the 
drainage  ditch.  (Author's  abstract) 
W90-08691 


FIELD  TEST  ON  THE  FATE  OF  TWO-STROKE 
LUBRICANTS  IN  WATER  RESULTING  FROM 
INTENSIVE     OUTBOARD     MOTOR      OPER- 
ATION (FREILANDUNTERSUCHUNGEN 
UBER     DEN     IMMISSIONSVERLAUF     VON 
ZWEITAKT-SCHMIERMITTELN  IM 
GEWASSER      BEI      INTENSIVEM      BETRIEB 
EINES  AUSSENBORDMOTORS). 
Bayerische    Landesanstalt    fuer   Wasserforschung, 
Munich  (Germany,  F.R.). 
V.  B.  Wachs,  and  H.  Wagner. 
Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWABAQ,  Vol.  23,  No.  1,  p  1-11,  February  1990. 
6  fig,  5  tab,  14  ref.  English  summary. 

Descriptors:  *Boating,  *Fate  of  pollutants,  ♦Hy- 
drocarbons, *Oil  pollution,  *Path  of  pollutants, 
•Recreation  wastes,  *Water  pollution  sources,  Lu- 
bricants, Monitoring. 

In  1980,  the  Bayerische  Landesanstalt  fur  Wasser- 
forschung (Bavarian  Water  Research  Agency)  ran 
a  field  test,  monitoring  the  concentrations  of  hy- 
drocarbons in  water  during  and  after  intensive 
motor  boating.  The  test  was  run  in  a  100  by  20  m 
testpond,  filled  with  freshwater  from  the  river  Isar. 
A  3.3  m  long  testboat,  equipped  with  a  7  kilowatt 
mixed  lubricated  two-stroke  outboard  motor  run- 
ning at  3500  revolutions/minute,  was  driven  600 
times  over  the  same  longitudinal  track  over  a 
period  of  8  hours.  For  the  first  half  of  the  test,  a 
synthetic  lubricant  was  used  in  a  100:1  mix,  fol- 
lowed by  mineral  oil  at  50:1.  During  this  test,  a 
total  of  16.27  L  of  fuel  was  consumed  in  345 
minutes  of  actual  driving.  In  the  first  half  of  the 
test,  the  motor  was  actually  run  for  a  total  of  166 
minutes  and  consumed  7.88  L  of  a  100:1  with  a 
synthetic  lubricant.  The  hydrocarbon  concentra- 
tions in  the  testpond  at  the  surface  and  at  0.2  m  and 
1.5  m  depth,  showed  at  most  an  insignificant  in- 
crease as  the  average  measurements  remained  well 
within  the  statistical  dispersion  area.  Under  these 
test  conditions,  the  use  of  this  synthetic  lubricant  at 
100:1  in  intensive  two-stroke  outboard  motor 
usage,  did  not  result  in  a  measurable  increase  of  the 
hydrocarbon  concentrations.  During  the  second 
half  of  the  test,  a  50:1  mix  with  a  mineral  oil  was 
used.  The  motor  ran  a  total  of  179  minutes  and 
consumed  8.39  L  of  the  two-stroke  mixture. 
During  this  part  of  the  test,  there  was  a  clear 
increase  of  the  hydrocarbon  level  at  the  surface. 
The  concentrations  were  much  lower  than  what 
might  have  been  expected  on  the  basis  of  know 
emission  factors.  Even  under  the  intensive  usage 
conditions  during  this  test,  the  hydrocarbon  con- 
centrations remained  far  below  known  acute  toxic- 
ity limits  of  both  lubricants.  (Author's  abstract) 
W90-08692 


MERCURY  CONTENT  OF  COPEPODS  (CRUS- 
TACEA) COLLECTED  FROM  THE  ANTARC- 
TIC SEA. 

Kumamoto  Univ.  (Japan).  Aitsu  Marine  Biological 

Station. 

R.  Hirota,  Y.  Fukuda,  J.  Chiba,  S.  Tajima,  and  M. 

Fujiki. 

Proceedings  of  the   NIPR   Symposium  on   Polar 

Biology,  No.  2,  p  65-70,  September  1989.  1  fig,  2 

tab,  12  ref. 


Descriptors:  *Antarctica,  *Copepods,  "Heavy 
metals,  *Mercury,  *Zooplankton,  Inorganic  mer- 
cury, Methylmercury,  Pollutant  identification. 
Sediment  contamination. 

Inorganic  and  methylmercury  in  copepods  collect- 
ed from  nine  stations  in  the  waters  around  Antarc- 
tica in  December  1985  and  February  1986  was 
measured.  There  was  considerable  variation  of  in- 
organic mercury  in  copepods  at  all  stations,  but 
inorganic  mercury  in  copepods  from  deeper 
(bottom)  waters  was  higher  than  in  those  from 
surface  waters.  This  result  indicates  that  the  inor- 
ganic mercury  concentrated  in  the  copepods  might 
have  been  derived  from  bottom  sediments  and/or 
bottom  waters.  In  contrast,  the  methylmercury 
content  of  copepods  was  generally  low  with  little 
regional  or  vertical  differences.  Its  concentration 
was  considered  to  be  the  standard  value  in  sea 
areas  that  are  believed  to  be  non-polluted  from 
human  activities.  The  mercury  content  (mean 
value)  in  zooplankton  collected  from  various  sea 
areas  was  compared.  The  value  of  total  mercury  in 
the  Antarctic  waters  was  about  the  same  as  that  in 
Yatsushiro-kai  adjacent  to  polluted  areas  and  was 
higher  than  in  other  non-polluted  sea  areas,  except 
for  the  East  Indian  Ocean  (off  Java)  which  is 
affected  by  active  submarine  volcanos.  The  cause 
of  the  high  mercury  content  of  the  Antarctic  cope- 
pods is  not  known.  (White-Reimer-PTT) 
W90-08721 


SIMULATION  OF  INTERACTIONS  BETWEEN 
MIGRATING  WHALES  AND  POTENTIAL  OIL 
SPILLS. 

Applied    Science    Associates,    Inc.,    Narragansett, 

RI. 

K.  Jayko,  M.  Reed,  and  A.  Bowles. 

Environmental  Pollution  ENPOEK,  Vol.  63,  No. 

2,  p  97-127,  1990. 

Descriptors:  *  Animal  behavior,  *  Mathematical 
models,  'Model  studies,  "Oil  spills,  *Path  of  pol- 
lutants, *Water  pollution  effects,  *Whales,  Alaska, 
Beaufort  Sea,  Diving,  Migration,  Surfacing. 

A  numerical  model  system  was  developed  to  quan- 
tify the  probability  of  endangered  bowhead  whales 
and  gray  whales  encountering  spilled  oil  in  Alas- 
kan waters.  Migration  and  diving-surfacing  models 
for  bowhead  and  gray  whales,  and  an  oil  spill 
trajectory  model  comprise  the  system.  The  migra- 
tion models  were  developed  from  conceptual  con- 
siderations, then  calibrated  with  and  tested  against 
observations.  The  distribution  of  whales  is  repre- 
sented in  space  and  time  by  discrete  points,  each  of 
which  may  represent  one  or  more  whales.  The 
movement  of  a  whale  point  is  governed  by  a 
random  walk  algorithm  which  stochastically  fol- 
lows a  migratory  pathway.  Stochastic  diving-sur- 
facing models  are  used  to  simulate  surfacing  be- 
havior sequences  for  each  species.  The  oil  spill 
model  accounts  for  oil  transport  and  spreading  in 
open  water  and  in  the  presence  of  sea  ice.  Histori- 
cal wind  records  and  ice  cover  data  sets  provide 
the  environmental  conditions  to  generate  stochas- 
tic oil  spill  scenarios.  The  oil  spill,  whale  migration 
and  diving-surfacing  models  are  linked  to  provide 
quantitative  estimates  of  whale-oil  interactions. 
The  model  system  was  applied  to  the  Alaskan 
Beaufort  Sea  to  investigate  the  probability  that 
bowhead  whales  would  encounter  oil  spilled  in  this 
region.  (Author's  abstract) 
W90-08730 


EVALUATION  OF  TRANSPORT  AND  STOR- 
AGE OF  (60)CO,  (134)CS,  (137)CS  AND  (65)ZN 
BY  RIVER  SEDIMENTS  IN  THE  LOWER  SUS- 
QUEHANNA RIVER. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
Power  Plant  and  Environmental  Review  Div. 
R.  I.  McLean,  and  J.  K.  Summers. 
Environmental  Pollution  ENPOEK,  Vol.  63,  No. 
2,  p  137-153,  1990.  7  fig,  2  tab,  7  ref. 

Descriptors:  "Cesium  radioisotopes,  "Chesapeake 
Bay,  "Cobalt  radioisotopes,  "Nuclear  powerplants, 
"Path  of  pollutants,  "Radioactive  wastes,  "Sedi- 
ment contamination,  "Susquehanna  River,  "Zinc 
radioisotopes,  Conowingo  Reservoir,  Radioactiv- 
ity, Sediment  chemistry. 


The  Peach  Bottom  Atomic  Power  Station 
(PBAPS)  has  contributed  measurable  quantities  ol 
radioactivity  to  Conowingo  Reservoir,  and  im- 
poundment of  the  lower  Susquehanna  River.  As 
part  of  an  ongoing  radiological  assessment  pro- 
gram, concentrations  of  plant-related  radionuclides 
in  sediments  have  been  monitored  in  spring  and  fall 
since  1980.  Mass  balance  estimates  indicate  that 
less  than  20%  of  reactor  released  cobalt-60,  zinc- 
65,  cesium-134  and  cesium-137  is  present  in  these 
sediments.  Significant  seasonal  variations  in  radio- 
nuclide trapping  efficiency  by  the  reservoir  are  not 
apparent.  Deep  core  samples  (about  200  cm)  con- 
firm that  some,  but  not  all,  of  this  surface  sediment 
radionuclide  inventory  remains  within  the  reser- 
voir, trapped  in  discrete  locations  by  subsequent 
sediment  accumulation.  The  remaining  radionu- 
clide mass,  in  dissolved  or  particle-associated  form, 
appears  to  be  transported  downstream,  through 
Conowingo  Dam,  to  Upper  Bay.  The  detection  of 
PBAPS-derived  radionuclides  in  the  upper  Chesa- 
peake Bay,  primarily  the  Susquehanna  Flats,  con- 
firms the  transport  of  these  radionuclides  from  the 
lower  Susquehanna  River.  (Author's  abstract) 
W90-08731 


BEHAVIOUR  AND  FLUXES  OF  COPPER  AND 
LEAD  IN  THE  NILE  RIVER  ESTUARY. 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
A.  R.  Abdel-Moati. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  30,  No.  2,  p  153-165,  February  1990.  4  fig,  2 
tab,  28  ref. 

Descriptors:  "Copper,  "Heavy  metals,  "Lead, 
"Nile  Estuary,  "Path  of  pollutants,  Estuaries,  Lea- 
chates,  Water  discharge. 

Water  samples  collected  from  the  Nile  River  estu- 
ary during  maximum  discharge  period  (January 
1989)  were  analyzed  for  copper  and  lead.  Both 
metals  behaved  non-conservatively  during  estua- 
rine mixing.  Between  11-20%  and  44-53%  loss  was 
observed  in  dissolved  copper  and  lead  concentra- 
tions, respectively,  during  early  estuarine  trans- 
port. Ratios  of  dissolved  and  particulate  metals 
indicated  the  importance  of  the  particulate  phase 
of  copper  and  lead  in  the  riverine  system  (>75%) 
as  well  as  the  increasing  magnitude  of  the  dis- 
solved phase  (>60%)  of  total  copper  and  40%  of 
total  lead  at  the  estuary  mouth.  Chemical  leaches 
of  particulate  matter  showed  that  both  metals  are 
partitioned  among  the  free  oxide,  organic  and  lat- 
tice phases  with  a  tendency  towards  the  organic 
phase  for  copper  and  the  oxide  phase  for  lead. 
About  110  tons  of  copper  and  50  tons  of  lead  are 
transported  annually  through  the  Nile  River  to  the 
southeastern  Mediterranean  water,  constituting 
more  than  50%  of  both  metals  reaching  the  basin 
from  land-based  sources.  The  estimated  lead  flux 
through  the  Nile  River  does  not  exceed  2%  of  the 
total  lead  exported  to  the  Mediterranean  Sea 
through  rivers.  (Author's  abstract) 
W90-08735 


DETERMINATION     OF     PALLADIUM     AND 
PLATINUM  IN  SEAWEED. 

Korea  Ocean   Research   and   Development   Inst., 
Seoul  (Republic  of  Korea).  Polar  Research  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08738 


PRINCIPLES   OF   HAZARDOUS   MATERIALS 
MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-08751 


MOBILITY  AND  DISTRIBUTION  OF  SELENI- 
UM AND  SALINITY  IN  GROUNDWATER  AND 
SOIL  OF  DRAINED  AGRICULTURAL  FIELDS, 
WESTERN  SAN  JOAQUIN  VALLEY  OF  CALI- 
FORNIA. 

Geological  Survey,  Sacramento,  CA. 
R.  Fujii,  and  S.  J.  Deverel. 

IN:  Selenium  in  Agriculture  and  the  Environment, 
SSSA  Special  Publication  No.  23,  1989.  Soil  Sci- 
ence Society  of  America  and  American  Society  of 
Agronomy,  Madison,  WI.  p  195-212,  10  fig,  1  tab, 
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:ref. 


escriptors:  'Agricultural  runoff,  'Groundwater 
)llution,  'Path  of  pollutants,  'Salinity,  'San  Joa- 
lin  Valley,  'Selenium,  'Soil  contamination,  Cali- 
rnia.   Chemical   reactions.   Drainage,   Leaching. 

study  was  undertaken  to  investigate  the  distribu- 
m  of  selenium  (Se)  and  salinity  in  shallow 
oundwater  and  soil  in  three  drained  agricultural 
;lds  in  the  western  San  Joaquin  Valley,  Califor- 
a.  Groundwater  and  soil  samples  were  collected 
ong  transects  in  fields  that  differed  in  age  of  the 
ainage  systems  (15,  6,  and  1.5  yr)  and  in  the  Se 
mcentrations  of  the  drain  water  (430,  58,  and 
'00  microgm/L).  Isotopic  enrichment  and  chemi- 
il  composition  of  groundwater  samples  indicated 
at  saline-enriched  and  Se-enriched  water  has 
'olved  due  to  evaporation  of  shallow  groundwat- 
.  This  evaporated,  isotopically  enriched  water 
mtaining  elevated  concentrations  of  Se  is  being 
splaced  toward  the  drains  by  less  saline  irrigation 
ater  that  percolates  through  the  soil.  Soluble  Se, 
ainly  selenate  (Se04(2-)),  is  also  being  leached 
om  the  soil  and  moved  toward  the  groundwater 
I  irrigation  water.  For  the  field  drained  for  15  yr, 
Ye  or  less  of  the  total  Se  in  one  soil  profile  was 
iluble  or  adsorbed.  Analyses  of  one  soil  profile  in 
e  field  drained  for  only  1.5  yr  indicated  that 
iluble  plus  adsorbed  Se  in  the  soil  accounted  for 
15%  of  the  total  Se  in  the  top  1.2  m  but 
creased  to  80%  of  the  total  Se  at  a  depth  of  2.7 
.  Soil  leaching,  especially  in  fields  with  recently 
stalled  drainage  systems,  can  contribute  substan- 
il  quantities  of  Se  to  the  groundwater.  (Author's 
>stract) 
'90-08756 


REDICTING  THE  OCCURRENCE  OF  ACID 
IINE  DRAINAGE  IN  THE  ALLEGHENIAN 
OAL-BEARING  STRATA  OF  WESTERN 
ENNSYLVANIA;  AN  ASSESSMENT  BY  SIM- 
LATED  WEATHERING  (LEACHING)  EX- 
ERIMENTS  AND  OVERBURDEN  CHARAC- 
ERIZATION. 

ennsylvania  State  Univ.,  University  Park.  Materi- 
s  Research  Lab. 

L.  Morrison,  B.  E.  Scheetz,  D.  W.  Strickler,  E. 
r.  Williams,  and  A.  W.  Rose. 
•J:  Recent  Advances  in  Coal  Geochemistry.  Geo- 
igical    Society   of  America   Special    Paper   248, 
)90.  p  87-99,  6  fig,  5  tab,  48  ref. 

lescriptors:  'Acid  mine  drainage,  'Coal  mining 
Tects,  'Pennsylvania,  'Simulation  analysis, 
Water  pollution  sources,  'Weathering,  Acidity, 
arbonates,  Geohydrology,  Geologic  formations, 
ieologic  mapping,  Iron,  Leaching,  Overburden, 
ath  of  pollutants,  Pyrite,  Shales,  Sulfur. 

imulated  weathering  experiments  on  coals  and 
lales  demonstrate  that  the  critical  factors  respon- 
ble  for  the  generation  of  acid  mine  drainage  are 
le  amounts  of  total  sulfur,  total  carbonate,  and  the 
irface  area  of  the  pyrite.  Total  sulfur  and  carbon- 
te  carbon  contents  differ  markedly  among  pa- 
:oenvironments  whose  distribution  has  been 
lapped  for  the  Alleghenian  strata  of  western 
ennsylvania.  Freshwater  shales  have  a  mean  total 
ilfur  content  of  0.15%  and  a  mean  carbonate 
arbon  content  of  0.54%.  Brackish  shales  have  a 
lean  total  sulfur  content  of  2.40%  and  a  mean 
arbonate  carbon  content  of  0.14%.  Marine  shales 
ave  a  mean  total  sulfur  content  of  0.95%  and  a 
lean  carbonate  carbon  content  of  0.63%.  In  the 
imulated  weathering  experiments,  the  amount  of 
cidity,  sulfate,  and  total  iron  exhibit  a  well-de- 
ned  positive  linear  relation  with  total  sulfur  in 
imples  whose  carbonate  carbon  content  is  <  or 
=  0.01%.  Where  carbonate  carbon  contents  are  > 
.01%,  the  amount  of  acidity,  sulfate,  and  total 
on  is  considerably  less,  and  the  linear  relation  no 
snger  exists.  Anomalously  high  amounts  of  acidi- 
y,  sulfate,  and  total  iron  were  encountered  in  both 
amples  devoid  of  and  containing  carbonate  and 
yere  associated  with  samples  containing  a  high 
elative  percentage  of  framboidal  pyrite  and/or 
'yrite  having  a  high  specific  surface  area.  Because 
letermination  of  the  percentage  of  framboidal 
iyrite  is  subjective,  direct  measurement  of  pyrite 
urface  area  is  preferred.  (Author's  abstract) 
V90-08758 


HEALTH  RISK  ASSESSMENT  OF  TRICHLOR- 
OFLUOROMETHANE  IN  CALIFORNIA 
DRINKING  WATER. 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08759 


AIR  POLLUTION  IN  THE  WIND  RIVER 
MOUNTAIN  WILDERNESS:  A  LONG-TERM 
MONITORING  PROGRAM  OF  THE  FOREST 
SERVICE,  U.S.  DEPARTMENT  OF  AGRICUL- 
TURE. 

Bridger-Teton  National  Forest,  Jackson,  WY. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08835 


EFFECT  OF  A  MAJOR  WILDFIRE  ON  WATER 
QUALITY  IN  SOUTHEASTERN  BRITISH  CO- 
LUMBIA. 

British    Columbia    Ministry    of   Forests,    Nelson. 

Forest  Science  Section. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08871 


DEFINING  ACIDIFICATION  STATUS  OF 
UNGLACIATED  HEADWATER  APPALACH- 
IAN CATCHMENTS. 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 

W.  E.  Sharpe,  D.  R.  DeWalle,  and  B.  R.  Swistock. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  517-525,  3  fig,  3 
tab,  13  ref. 

Descriptors:  'Acid  rain  effects,  'Appalachian 
Mountains,  'Headwaters,  'Headwaters  hydrology, 
'Sulfates,  'Water  pollution  sources,  Aluminum, 
Forest  soils,  Glaciation,  Runoff. 

Estimates  of  sulfate  flux  through  forest  soils  at  two 
unglaciated  sites  suggested  that  sulfate  was  not 
being  adsorbed  at  either  site.  At  one  site  measure- 
ments of  surface  water  quality  during  acid  runoff 
episodes  indicated  sulfate  and  aluminum  export, 
while  at  the  other  site  where  severe  episodes  did 
not  occur,  data  revealed  increases  in  calcium  in 
concert  with  increased  aluminum  during  periods  of 
high  runoff.  Determination  of  sulfate  export  from 
acidified  watersheds  alone  does  not  adequately  in- 
dicate acidification  status.  The  finding  of  sulfate 
export  from  soils  and  watersheds  during  acid 
runoff  episodes  in  this  region  of  the  Appalachians 
is  inconsistent  with  the  hypothesis  that  sulfate  ad- 
sorption by  forest  soils  in  the  Northeast  is  defined 
by  the  limits  of  glaciation.  (See  also  W90-08822) 
(Author's  abstract) 
W90-08874 


ROLE  OF  ATMOSPHERIC  DEPOSITION  IN 
STREAMFLOW  GENERATION  AND  EPISOD- 
IC WATER  QUALITY. 

Vermont  Univ.,  Burlington. 
F.  I.  Potter,  J.  A.  Lynch,  and  E.  S.  Corbett. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  527-541,  5  fig,  5 
tab,  26  ref. 

Descriptors:  'Acid  rain  effects,  'Acid  streams, 
'Headwaters  hydrology,  'Storm  runoff,  'Water 
quality,  Hydrogen  ion  concentration,  Pennsylva- 
nia, Water  chemistry,  Water  pollution  sources. 

Streamwater  pH  depressions  as  great  as  2.37  units 
have  been  measured  on  the  Leading  Ridge  Experi- 
mental Watersheds  in  central  Pennsylvania.  Past 
research  has  linked  acidic  atmospheric  deposition 
with  observed  changes  in  streamwater  chemistry. 
Precipitation,  throughfall,  soilwater,  groundwater 
and  streamwater  were  measured  quantitatively  and 
qualitatively  on  a  small  headwater  sub-basin  of 
L.R.E.W.  Unit  One  in  order  to  quantify  this  rela- 
tionship. Two  methods  were  employed  to  estimate 
atmospheric  inputs  to  stormflow  on  a  16.5  ha  study 
area.  Direct  channel  precipitation  was  shown  to 
produce  3.8%  to  80.6%  of  total  stormflow  and  up 
to  100%  of  stormflow  during  the  rising  limb  of  the 


hydrograph.  Additional  atmospheric  water  ap- 
peared to  reach  the  stream  channel  through  macro- 
pore  flow  and  other  processes.  Atmospheric  inputs 
were  found  to  explain  up  to  80%  of  the  hydrogen 
ions  in  streamwater  during  periods  of  pH  depres- 
sions. Increases  in  the  concentrations  of  nitrate  and 
potassium  in  streamwater  were  at  times  also  pro- 
duced by  atmospheric  inputs.  (See  also  W90-08822) 
(Author's  abstract) 
W90-08875 


WATER  QUALITY  MODELING  AND  TRANS- 
PORT ANALYSIS  OF  HEAVY  METALS  IN 
THE  CLARK  FORK  RIVER. 

AScI  Corp.,  Athens,  GA. 
K.  P.  Brown,  and  Z.  Hosseinipour. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  543-552,  6  fig,  2 
tab,  9  ref. 

Descriptors:  'Headwaters  hydrology,  'Heavy 
metals,  'Mine  wastes,  'Model  studies,  'Path  of 
pollutants,  'Water  pollution  sources,  'Water  qual- 
ity, Fishkill,  Montana. 

Loadings  of  dissolved  and  suspended  metals  from 
the  stream-side  mine  tailings  deposits  in  the  Upper 
Clark  Fork  River,  Montana,  have  been  associated 
with  acute  and  chronic  mortality  of  brown  trout. 
Remediation  of  this  problem  by  control  of  impor- 
tant metal  transport  pathways  is  planned.  The  pri- 
mary sources  of  heavy  metals  are  the  wastes  from 
mining  and  refining  activities  that  have  been  de- 
posited onto  the  banks  and  flood  plains  of  the 
river.  These  sources  have  been  characterized  using 
the  Pesticide  Root  Zone  Model  (PRZM)  and  a 
metals  speciation  model  (MINTEQAL).  The  in- 
stream  routing  is  performed  by  an  implicit  finite 
difference  model  to  provide  hydraulics  information 
to  be  used  by  a  dynamic  transport  and  dilution 
model.  This  study  assessed  the  probable  fate  of 
heavy  metals  arriving  in  the  river  from  streamside 
non-point  sources  to  evaluate  the  potential  expo- 
sure of  trout  to  heavy  metals  and  the  probability  of 
acute  toxicity  (fish  kills).  (See  also  W90-08822) 
(Author's  abstract) 
W90-08876 


HYDROLOGIC  CHARACTERISTICS  OF  A 
WETLAND  USING  A  BROMIDE  TRACER. 

Peccia  (Robert)  and  Associates,  Helena,  MT. 
R.  B.  Morton,  J.  D.  Goering,  and  D.  J.  Dollhopf. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  553-563,  7  fig,  2 
tab,  38  ref. 

Descriptors:  'Acid  mine  drainage,  'Headwaters 
hydrology,  'Path  of  pollutants,  'Tracers,  'Wet- 
lands, Bromides,  Hydrologic  properties,  Monitor- 
ing wells,  Montana. 

Sodium  bromide  was  used  in  a  natural  gradient 
tracer  to  determine  acid  mine  drainage  (AMD) 
flow  velocity  through  a  sedge  peat  fen  in  west- 
central  Montana.  A  grid  of  auger  holes  and  small 
diameter  wells  were  installed  at  varying  depths. 
Water  samples  taken  from  this  grid  network  were 
analyzed  in  the  field  using  a  bromide  specific  ion 
electrode.  Field  hydraulic  conductivity  (K)  was 
determined  on  auger  holes  and  wells  in  the  area  of 
expected  metal  loading  and  tracer  movement.  The 
K  ranged  from  1.0  x  .01  to  1.5  x  .00001  cm/s  with  a 
mean  of  8.3  x  .0001  cm/s.  Mean  velocity  deter- 
mined from  the  K  values  was  7.1  x  .00001  cm/s. 
Water  flow  velocity  considered  the  most  repre- 
sentative of  the  AMD  waters  was  then  determined 
by  the  tracer  experiment  and  ranged  from  3.1  x  .1 
to  6.2  x  .0001  cm/s  with  a  mean  of  2.6  x  .01  cm/s 
(73.7  ft/day).  The  wide  range  of  velocities  indicate 
a  very  heterogeneous  wetland  flow  system.  The 
large  difference  (three  orders  of  magnitude)  be- 
tween K  determined  velocity  and  tracer  deter- 
mined velocity  indicates  the  measurement  of  two 
different  flow  systems.  The  tracer  velocity  repre- 
sents preferential  flow  paths  within  the  shallow 
(acrotelm)  system  and  the  K  determined  velocity 
represents  that  flow  found  at  greater  depth  (cato- 
telm).  The  distance  the  AMD  water  travels,  before 
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problem  amelioration,  was  not  determined  from 
the  tracer  methods  employed,  but  using  a  distance 
of  200m  and  the  average  tracer  velocity,  average 
residence  time  of  AMD  water  in  contact  with 
wetland  soils  is  estimated  to  be  9  days.  (See  also 
W90-08822)  (Author's  abstract) 
W90-08877 


MIGRATION  OF  RADIONUCLIDES  IN  THE 
GROUNDWATER  SYSTEM  FROM  RESIDUAL 
WASTES  IN  A  URANIUM  MINE. 

Weston  (Roy  F),  Inc.,  West  Chester,  PA. 
J.  Y.  Yang. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  655-664,  1  tab,  5 
ref. 

Descriptors:  'Groundwater  pollution,  'Headwa- 
ters  hydrology,  *Mine  wastes,  *Path  of  pollutants, 
'Radionuclides,  Advection,  Dispersion,  Laguna, 
Model  studies,  New  Mexico,  Public  health,  Solute 
transport,  Sorption,  Uranium,  Uranium  radioiso- 
topes. Water  pollution  sources. 

Although  mining  at  the  Jackpile-Paguate  mine 
complex  in  New  Mexico  has  stopped,  the  nearby 
general  public  continues  to  be  exposed  to  the  ra- 
dioactive materials  remaining  on  the  mine  site.  One 
of  the  potential  health  effects  associated  with  ura- 
nium mine  reclamation  is  exposure  to  radionuclides 
in  the  uranium-238  transformation  series.  The  prin- 
cipal hydrologic  pathways  of  potential  radiation 
exposure  in  the  vicinity  of  the  Jackpile-Paguate 
mines  are  identified  to  be  the  direct  pathway  of 
ingestion  of  contaminated  water  and  the  indirect 
pathway  of  ingestion  of  meat  from  livestock  that 
drink  contaminated  water.  At  present,  the  source 
of  potable  water  in  the  area  within  20  km  (12  mi) 
of  the  mine  is  groundwater.  Therefore,  this  study 
focuses  on  the  migration  of  radionuclides  in  the 
groundwater  system.  A  solute  transport  model  is 
adapted  to  calculate  groundwater  concentrations 
at  particular  times  and  locations.  The  effects  of 
advection,  dispersion,  sorption,  and  radioactive 
decay  are  included  in  the  study.  The  results  show 
that  the  potential  radiological  impacts  from  inges- 
tion of  contaminated  water  at  the  town  of  Laguna, 
about  10  km  (6  mi)  from  the  mine  wastes  are 
within  the  regulatory  limits.  (See  also  W90-08822) 
(Author's  abstract) 
W90-08888 


POTENTIAL  SOURCES  OF  GROUNDWATER 
CONTAMINATION  IN  THE  HEADWATERS 
OF  THE  MAHANTANGO  CREEK. 

Agricultural  Research  Service,  University  Park, 
PA.  Northeast  Watershed  Research  Center. 
A.  S.  Rogowski,  and  J.  K.  Wolf. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  665-674,  4  fig,  3 
tab,  1 5  ref. 

Descriptors:  'Agricultural  runoff,  'Groundwater 
pollution,  'Headwaters  hydrology,  'Mahantango 
Creek,  'Nitrates,  'Nonpoint  pollution  sources, 
'Path  of  pollutants,  'Pennsylvania,  'Water  pollu- 
tion sources,  Groundwater  recharge,  Infiltration, 
Public  health. 

Distribution  and  timing  of  recharge  on  soils  of  a 
typical  Pennsylvania  farm  in  the  headwaters  of  the 
Mahantango  Creek  is  described.  The  descriptors 
include  residence  time  in  the  root  zone,  travel  time 
to  the  water  table,  estimated  recharge  rate,  cumu- 
lative amount  of  recharge  as  a  function  of  precipi- 
tation amount  and  the  distribution  of  the  resultant 
flux  pulse  over  time  at  the  water  table.  Because 
noninteractive  agricultural  pollutants  such  as  N03 
if  available  are  readily  transported  from  the  root 
zone  to  the  water  table  several  methods  of  estimat- 
ing N03  loading  of  the  recharge  flux  are  exam- 
ined. If  N03  load  available  for  transport  is  associ- 
ated with  only  that  mobile  portion  of  the  recharge 
which  reaches  the  water  table  (rather  than  being 
distributed  evenly  throughout  the  water  that  has 
infiltrated  the  soil  profile)  high  concentrations  of 
N03  in  the  recharge  flux  pulses  could  be  expected. 
Groundwater  pollution  may  pose  a  hazard  to 
human  health  by  contamination  of  drinking  water 


sources  such  as  wells  and  springs.  Based  on  prese- 
lected safety  criteria,  as  well  as  flow  and  transport 
history  of  the  area,  probability  isopleths  of  exceed- 
ing a  health  hazard  threshold  can  be  computed  and 
mapped  in  the  potential  impact  zones.  Along  with 
the  probability  of  exceeding  the  threshold  level, 
associated  probabilities  of  a  false  positive  and  a 
false  negative  assessment  can  be  estimated.  (See 
also  W90-08822)  (Lantz-PTT) 
W90-08889 


ARSENIC  CONTAMINATION  OF  AQUIFERS 
CAUSED  BY  IRRIGATION  WITH  DILUTED 
GEOTHERMAL  WATER. 

Montana  Bureau  of  Mines  and  Geology,  Butte. 
J.  L.  Sonderegger,  B.  R.  Sholes,  and  T.  Ohguchi. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  685-694,  3  fig,  2 
tab,  4  ref. 

Descriptors:  'Arsenic,  'Geothermal  water. 
'Groundwater  pollution,  'Headwaters  hydrology, 
'Irrigation  water,  'Path  of  pollutants,  'Water  pol- 
lution sources,  Alluvial  aquifers,  Groundwater  re- 
charge, Madison  River,  Public  health. 

The  Madison  River  has  its  headwaters  in  Yellow- 
stone National  Park.  River  water  leaving  the  Park 
typically  contains  200  micrograms/L  dissolved  ar- 
senic. Downstream  dilution  normally  reduces  this 
to  40-80  micrograms/L  in  the  lower  valley  (0-25 
miles  above  the  river  mouth).  Extensive  use  of  the 
river  water,  via  ditch  systems,  for  irrigation  of  the 
valley  bottom  has  been  ongoing  for  the  past  100 
years.  Sprinkler  irrigation  systems  have  become 
more  popular  over  the  last  20-30  years;  sidehills 
and  benches  underlain  by  Tertiary-age  sediments 
have  also  undergone  irrigation.  Arsenic  concentra- 
tions of  80-130  micrograms/L  were  found  in  the 
alluvial  aquifer  during  limited  sampling  in  the  mid- 
1980's.  The  current  study  is  based  upon  sampling 
roughly  75%  of  the  wells  in  the  lower  valley, 
combined  with  river  sampling  above  and  below 
the  major  irrigated  zone.  The  major  results  are:  (1) 
Both  the  alluvial  and  underlying  Tertiary  aquifers 
have  been  contaminated.  Statistically,  the  results 
are  almost  identical;  (2)  Substantial  increases  in 
surface  water  dissolved-As  content  were  found 
below  the  major  irrigation  area  during  freshet  and 
most  of  the  irrigation  season;  and  (3)  Commercial 
reverse  osmosis  units  have  been  very  effective  at 
removing  As  (efficiencies  >  99%  are  verified)  and 
have  resulted  in  one  resident  urine-arsenic  level 
decrease  of  one  order  of  magnitude  within  six 
months.  (See  also  W90-08822)  (Author's  abstract) 
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BACTERIOLOGICAL  QUALITY  OF  PRIVATE 
WATER  WELLS  IN  CLARK  COUNTY,  ARKAN- 
SAS. 

Henderson  State  Univ.,  Arkadelphia,  AR.  Dept.  of 
Biology. 

S.  Conine,  D.  Cox,  K.  Mitchell,  C.  Kuyper,  and  J. 
Bragg. 

Proceedings  of  the  Arkansas  Academy  of  Science 
AKASAO,  Vol.  43,  p  19-20,  1989.  1  tab,  5  ref. 
Henderson  State  Univ.  Faculty  Research  Grant 
512-280. 

Descriptors:  'Arkansas,  'Bacterial  analysis, 
'Drinking  water,  'Fecal  coliforms,  'Groundwater 
quality,  'Water  pollution  sources,  'Well  water, 
Ammonia,  Coliforms,  Farm  wastes,  Iron,  Manga- 
nese, Nitrogen,  Potable  water,  Public  health,  Sul- 
fates. 

Fifty  wells  were  sampled  during  1987-88  through- 
out Clark  County,  Arkansas;  an  attempt  was  made 
to  sample  wells  in  each  of  the  approximately  17 
geological  formations  appearing  at  the  surface 
within  the  boundaries  of  the  county.  Coliform 
bacteria  were  isolated  from  78%  of  the  wells 
tested.  Since  both  typical  and  atypical  colonies 
were  enumerated,  this  parameter  was  considered 
to  indicate  surface  water  seepage  into  the  well 
without  consideration  of  fecal  contamination. 
Eighteen  percent  of  the  wells  tested  positive  for 
fecal  coliforms  and  24%  for  fecal  streptococci. 
These  parameters  are  indicative  of  fecal  contami- 
nation, and  the  data  suggest  18-24%  of  the  wells 


have  seepage  from  septic  tanks,  barnyards, 
other  sources  of  animal  wastes.  An  inverse  correl 
tion  between  well  depth  and  degree  of  bacteri 
contamination  seemed  to  exist.  Deeper  wells  we 
less  often  contaminated  by  surface  seepage.  Mo 
than  40%  of  the  wells  sampled  exceeded  limit 
tions  of  iron  and  manganese,  10%  exceeded  tl 
limit  for  ammonia,  8%  for  nitrate  nitrogen,  and  6 
for  sulfate.  No  correlation  between  well  depth  ai 
chemical  contaminants  was  observed,  and  data  a 
inadequate  at  this  time  to  relate  to  particular  ge 
logic  formations  through  which  the  wells  pa: 
Data  from  the  study  indicated  that  most  priva 
water  wells  within  Clark  County  are  contaminati 
with  bacteria  from  surface  water.  Deeper  we 
(100  ft  or  more)  are  more  often  free  of  contamin 
tion.  Details  of  construction  were  not  known  f 
most  of  the  wells  but  deeper  wells  are  usual 
cased  to  a  greater  depth  which  would  preve 
surface  water  seepage  into  the  well.  Home  owne 
using  an  existing  shallow  well  should  consid 
installation  of  a  chlorination  system.  Inorgar 
chemicals  considered  in  this  study,  particular 
iron  and  manganese,  may  originate  from  solut 
components  of  the  geologic  strata  through  whii 
the  well  is  drilled.  Others  such  as  ammonia  ai 
nitrate  may  be  of  surface  origin  from  fertilizers 
from  bacterial  degradation  of  contaminating  orga 
ic  compounds.  (Brunone-PTT) 
W90-08913 


SPRINGS  OF  VIRGINIA  REVISITED:  A  COP 
PARATIVE  ANALYSIS  OF  THE  CURREr> 
AND  HISTORICAL  WATER-QUALITY  DAT 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacl 
burg.  Water  Resources  Research  Center. 
For  primary  bibliographic  entry  see  Field  2F. 
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SELECTIVE     OAK     REMOVAL     DOES     NC 
HARM  WATER  QUALITY. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  ai 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  4C. 
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DISTRIBUTION    OF   CHLORINATED    PES! 

CIDES  AND  INDIVIDUAL  POLYCHLORINA 

ED   BIPHENYLS   IN   BIOTIC   AND   ABIOT 

COMPARTMENTS     OF     THE     RIO     DE     I 

PLATA,  ARGENTINA. 

Quebec  Univ.,  Rimouski.  Dept.  of  Oceanograph 

J.  C.  Colombo,  M.  F.  Khalil,  M.  Arnac,  A.  C. 

Horth,  and  J.  A.  Catoggio. 

Environmental        Science        and        Technoloi 

ESTHAG,  Vol.  24,  No.  4,  p  498-505,  April  1990 

fig,  1  tab,  46  ref. 

Descriptors:  'Argentina,  'Fate  of  pollutants,  *Pa 
of  pollutants,  'Pesticides,  'Water  pollutii 
sources,  Chemical  reactions,  Chlorinated  hydr 
carbons,  Estuaries,  Nonpoint  pollution  sourci 
Polychlorinated  biphenyls,  Rio  de  la  Plata. 

Sources  and  environmental  fate  of  chlorinated  p< 
ticides  (CP)  and  individual  polychlorinated  biphe 
yls  (PCBs)  were  investigated  in  water,  sedimen 
and  biota.  Dissolved  CP  and  PCB  concentratio 
showed  a  decreasing  trend  from  the  industrializ< 
Rio  Santiago  (Argentina)  to  offshore  stations.  Mr. 
polluted  sediments  showed  a  large  contribution 
early-eluting  PCBs.  In  offshore  sediments,  co 
geners  with  four  to  six  chlorines  predominate 
Organisms  presented  maximum  levels  of  p,p'-TD 
-DDT,  and  -DDE,  trans-chlordane,  and  of  trie 
lorobiphenyls  to  heptachlorobiphenyls,  main 
with  the  4,4'  recalcitrant  biosubstitution.  Their  c 
ganochlonne  patterns  reflected  the  integration 
the  signals  observed  in  water  and  sediments.  Lipi 
rich  organisms  showed  a  lesser  degradation  of  C 
than  low-fat  fishes  and  sediments.  Except  for  g 
less-chlorinated  PCBs,  which  have  shorter  hi 
lives,  water  bioaccumulation  factors  (BAF 
showed  a  positive  correlation  with  octanol-wat 
partition  coefficients  (Kow).  Sediment  BAF-Ko 
relationships  were  very  complex  but  could  be  e 
plained  by  compound  sources,  elimination  and  de 
radation  rates,  stereochemistry,  and  Kows.  (A 
thor's  abstract) 
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3W  CYTOMETRIC  DETECTION  AND 
ING  OF  FLUORESCENT  PARTICLES  DE- 
SITED  AT  A  SEWAGE  OUTFALL  SITE. 

ssachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
sons  Lab. 

primary  bibliographic  entry  see  Field  5A. 
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.F-CLEANING  CAPACITY  OF  SURFACE 
TERS  AFTER  RADIOACTIVE  FALLOUT: 
[DENCE  FROM  EUROPEAN  WATERS 
rER  CHERNOBYL,  1986-1988. 

.as  A  and  M  Univ.,  Galveston.  Center  for 
rine  Resources. 

I.  Santschi,  S.  Bollhalder,  S.  Zingg,  A.  Luck, 
K.  Farrenkothen. 

/ironmental  Science  and  Technology 
["HAG,  Vol.  24,  No.  4,  p  519-527,  April  1990.  6 
2  tab,  50  ref. 

icriptors:  'Chernobyl,  'Europe,  'Fallout,  *Fate 
pollutants,  'Path  of  pollutants,  'Radioactive 
ites,  'Self-purification,  'Switzerland,  Adsorp- 
i,  Air  pollution,  Cesium  radioisotopes,  Desorp- 
i,  Lake  Zurich,  Lakes. 

lionuclide  fallout  from  the  burning  Chernobyl 
;tor  provided  a  pulsed  input  of  137Cs  to  the 
'ace  water  and  watersheds  of  Europe.  Radionu- 
e  analyses  of  surface  waters  indicated  that  ini- 

rates  of  decrease  of  137Cs  concentrations  in 
taminated  rivers  were  on  the  order  of  0.125  per 
,  which  was  consistent  with  the  size  of  the 
5ile  inventory  in  the  watersheds  (i.e.,  approx 

of  the  total)  and  with  the  initial  dilution  rate 
,  approx  0.5/m)  in  river  water.  Analysis  of 
Cs  and  137Cs  in  waters  from  five  different  lakes 
Switzerland  and  of  settling  particles  collected  in 
iment  traps  from  one  of  the  lakes  (Lake 
ich),  revealed  relatively  rapid  whole-lake  re- 
va\  rates.  Residence  times  of  137Cs  in  the  five 
ly  lakes  ranged  from  5  to  21  mo.  Horizontal 
ndaries  in  this  lake  appeared  to  have  acted  first 
inks  of  Chernobyl  137Cs  from  the  upper  water 
jmn  and  later  as  sources  of  137Cs  to  deeper 
ts  of  Lake  Zurich.  Rates  of  adsorption/desorp- 
i  of  137Cs  associated  with  settling  particles 
e  found  to  be  small  when  compared  in  subsur- 
:  waters  to  those  of  uptake/release  by  other 
cesses  occurring  in  the  lake.  (Author's  abstract) 
0-08944 


IDIFICATION  AND  RECOVERY  OF  SPO- 
SOL  BS  HORIZON  FROM  ACIDIC  DEPO- 
ION. 

acuse  Univ.,  NY.  Dept.  of  Civil  and  Environ- 

ital  Engineering. 

■  primary  bibliographic  entry  see  Field  5C. 

0-08945 


ST  ATMOSPHERIC  DEPOSITION  OF 
!TALS  IN  NORTHERN  INDIANA  MEAS- 
ED  IN  A  PEAT  CORE  FROM  COWLES 
G. 

iana  Dunes  National  Lakeshore,  Porter,  IN. 
L.  Cole,  D.  R.  Engstrom,  R.  P.  Futyma,  and  R. 
ttlemyer. 

vironmental  Science  and  Technology 
THAG,  Vol.  24,  No.  4,  p  543-549,  April  1990.  7 
3  tab,  29  ref. 

scriptors:  'Fate  of  pollutants,  'Indiana,  'Metals, 
onitoring,  'Paleolimnology,  'Path  of  pollut- 
s,  'Wetlands,  Air  pollution,  Aluminum,  Cadmi- 
,  Chromium,  Cobalt,  Copper,  Cores,  Fens,  Iron, 
id,  Manganese,  Nickel,  Radioactive  dating, 
ontium,  Zinc. 

peat  core  from  a  calcareous  fen  was  used  to 
5ss  past  metal  accumulation  from  atmospheric 
irces  in  northern  Indiana.  Total  concentrations 
Al,  Cd,  Co,  Cr,  Cu,  Fe,  Mn,  Ni,  Pb,  Sr,  and  Zn 
re  measured  at  intervals  along  the  core,  which 
re  dated  by  210Pb,  radiocarbon,  and  pollen 
ilysis.  The  deposition  of  airborne  metal  particu- 
:s  rose  dramatically  from  presettlement  levels  as 
ustrialization  occurred  upwind,  with  accumula- 


tion rates  for  some  metals  increasing  by  two  orders 
of  magnitude.  Recent  accumulation  rates  are  about 
half  of  the  1970s,  presumably  because  of  emission 
controls  and  reduced  production.  The  present  re- 
sults, the  first  from  a  calcareous  fen,  probably  were 
less  affected  by  postdepositional  mobility  than 
records  from  acidic  peatlands.  This  method  of 
retrospective,  long-term  monitoring  of  airborne 
particulates  can  be  applied  to  areas  lacking  such 
records.  (Author's  abstract) 
W90-08946 


OCCURRENCE  AND  FATE  OF  ORGANIC  SOL- 
VENT RESIDUES  IN  ANOXIC  GROUNDWAT- 
ER AT  THE  GLOUCESTER  LANDFILL, 
CANADA. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

S.  Lesage,  R.  E.  Jackson,  M.  W.  Priddle,  and  P.  G. 
Riemann. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  24,  No.  4,  p  559-566,  April  1990.  7 
fig,  4  tab,  45  ref. 

Descriptors:  'Fate  of  pollutants,  'Groundwater 
pollution,  'Landfills,  'Ontario,  'Organic  com- 
pounds, 'Path  of  pollutants,  Aquifers,  Chlorinated 
hydrocarbons,  Dioxins,  Freon,  Furans,  Gas  chro- 
matography, Gloucester  Landfill,  Mass  spectrome- 
try, Monitoring. 

The  disposal  of  organic  chemicals  in  trenches  at  a 
waste  disposal  site  near  Ottawa,  Ontario,  Canada, 
has  resulted  in  contamination  of  the  underlying 
aquifer.  Groundwater  samples  from  monitoring 
wells  and  multilevel  samplers  were  analyzed  by 
gas  chromatography-mass  spectrometry.  Ultra- 
trace  quantities  of  chlorinated  dibenzodioxins  and 
furans  were  found  in  groundwaters  directly  be- 
neath the  trenches.  A  wide  variety  of  volatile 
compounds  was  identified  and  quantified  in  sam- 
ples from  the  aquifer.  The  aliphatic  ethers  are  very 
mobile,  as  is  chloride;  however,  because  it  is  also 
toxic  and  persistent,  1,4-dioxane  is  the  contaminant 
of  greatest  concern  in  groundwater.  The  chlorinat- 
ed aliphatics  showed  evidence  of  an  in  situ  trans- 
formation with  the  detection  of  several  lesser 
chlorinated  aliphatics  such  as  chloroethene  and 
1,1-dichloroethene.  The  organic  chemical  found  in 
greatest  concentration  was  the  Freon  Fl  13.  Al- 
though obviously  very  persistent  in  the  subsurface, 
it,  too,  appeared  to  have  undergone  transformation 
as  one  defluorinated  and  two  dechlorinated  prod- 
ucts, one  of  which  is  known  to  be  toxic  (F-113), 
were  identified.  (Rochester-PTT) 
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LONGITUDINAL  STUDY  OF  RAINFALL  AND 
COLIFORM  CONTAMINATION  IN  SMALL 
COMMUNITY  DRINKING  WATER  SUPPLIES. 

Dartmouth  Medical  School,  Hanover,  NH.  Dept. 

of  Microbiology. 

T.  A.  Stukel,  E.  R.  Greenberg,  B.  J.  Dain,  F.  C. 

Reed,  and  N.  J.  Jacobs. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  24,  No.  4,  p  571-575,  April  1990.  3 

fig,  3  tab,  23  ref.   EPA  Cooperative  Agreement 

CR-810805. 

Descriptors:  'Coliforms,  'Drinking  water,  'New 
England,  'Path  of  pollutants,  'Rural  areas,  Public 
health,  Statistics,  Time  series  analysis. 

The  association  between  total  coliform  contamina- 
tion and  rainfall  was  investigated  in  15  small  com- 
munity drinking  water  systems  in  rural  New  Eng- 
land. Water  samples  were  collected  and  analyzed 
for  total  coliform  bacteria  every  week  for  1  yr; 
daily  rainfall  measurements  were  obtained  from 
government-monitored  weather  stations  near  each 
system.  Statistical  methodology  for  repeated 
binary  responses  were  employed  in  data  analysis. 
The  odds  of  total  coliform  positivity  increased  by 
2.6  (95%  confidence  interval  1.1-6.1)  for  every 
inch  of  rainfall  in  the  2  days  prior  to  sampling  and 
by  2.0  (1.03-3.8)  per  inch  of  rainfall  in  the  4  days 
prior  to  sampling,  adjusted  for  autocorrelation  in 
the  weekly  responses.  The  odds  of  coliform  posi- 
tivity in  any  week  were  6.0  times  higher  (95% 
confidence  interval  2.1-16.7)  if  the  previous  week's 
sample  was  positive.  The  statistical  approach  to 


analyzing  these  time  series  data  appears  promising 
for   other   longitudinal    studies   of  environmental 
contamination.  (Author's  abstract) 
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REMOVAL  AND  RECOVERY  OF  BERYLLIUM 
IN  WATERS  BY  CHLORELLA  VULGARIS. 

New  Mexico  State  Univ.,   Las  Cruces.  Dept.  of 

Chemistry 

For   primary   bibliographic   entry   see   Field    5D. 

W90-08960 


EFFECT  OF  SADDAM  DAM  ON  TIGRIS 
RIVER  WATER  QUALITY. 

M.  A.  Al-Layla,  S.  N.  Kharrufa,  and  S.  M. 

Akrawi. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  25,  No.  1,  p  47-66,  January  1990.  6 

fig,  1  tab,  14  ref. 

Descriptors:  'Dam  effects,  'Iraq,  'Reservoirs, 
'Tigris  River,  'Water  quality,  Alkalinity,  Cli- 
mates, Dissolved  oxygen,  Geohydrology,  Hard- 
ness, Hydrogen  ion  concentration,  Monitoring,  Ni- 
trates, Saddam  Dam,  Sulfates,  Sulfur  springs, 
Water  quality  control. 

Monitoring  was  conducted  on  the  reservoir  of 
Saddam  Dam  on  the  Tigris  River  (Iraq).  Water 
samples  were  obtained  approximately  every  month 
from  August  1986  through  July  1987.  The  reser- 
voir was  filled  to  capacity  during  the  first  half  of 
1987.  Water  quality  monitoring  during  this  period 
led  to  the  following  observations:  (1)  dissolved 
oxygen  variation  was  related  to  climatic  condi- 
tions; (2)  P  concentrations  were  high  and  varied 
according  to  biological  activity;  (3)  nitrate  concen- 
tration fluctuated  randomly  between  0.49  and  1.0 
mg/L,  indicating  the  possibility  for  rapid  lake  mat- 
uration; (4)  water  impoundment  and  salt  dissolu- 
tion from  geological  formations  led  to  high  pH 
values;  (5)  total  alkalinity  generally  was  high  due 
to  geologic  influence;  (6)  total  hardness  was  very 
high  due  to  local  geology  and  the  effects  of  im- 
poundment; (7)  variations  in  sulfate  concentration 
were  related  to  the  presence  of  sulfur  springs  and 
dissolution  of  gypsum  and  calcareous  rocks;  and 
(8)  salinity  and  chloride  concentrations  were  relat- 
ed to  climatic  conditions  and  rainy  seasons.  It  is 
concluded  that  the  lake  water  is  suitable  for  human 
consumption,  agricultural  use,  and  swimming  and 
other  recreation.  A  lake  management  program  is 
recommended  to  avoid  eutrophication,  control  fer- 
tilizer inputs,  and  continue  water  quality  monitor- 
ing. (Rochester-PTT) 
W90-08962 


EFFECT  OF  INDIGENOUS  BACTERIA  ON 
VIRUS  SURVIVAL  IN  GROUND  WATER. 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

M.  V.  Yates,  L.  D.  Stetzenbach,  C.  P.  Gerba,  and 

N.  A.  Sinclair. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  25,  No.  1,  p  81-100,  January  1990. 

2  fig,   5  tab,   31   ref.   EPA  Contract  CR-811147. 

Descriptors:  'Bacteria,  'Groundwater  pollution, 
'Human  diseases,  'Viruses,  Bacteriophage,  Polio- 
virus,  Public  health,  Survival. 

Over  half  the  waterborne  disease  outbreaks  in  the 
United  States  are  due  to  the  consumption  of  con- 
taminated groundwater.  Although  viruses  are  a 
major  cause  of  illness  in  these  outbreaks,  very  little 
is  known  about  the  factors  that  influence  how  long 
viruses  can  remain  infective  in  groundwater.  Ex- 
periments were  conducted  using  several  ground- 
water samples  obtained  from  drinking  water  wells 
to  determine  the  effects  of  the  naturally-occurring 
bacteria  on  the  survival  of  coliphage  MS-2  and 
poliovirus  type  1  inoculated  into  the  samples.  The 
numbers  of  bacteria  and  viruses  were  monitored 
over  a  30-day  period.  Parallel  experiments  were 
conducted  using  water  that  had  been  filtered  to 
remove  bacteria.  The  increase  in  bacterial  numbers 
in  the  first  24  hr  of  incubation  was  correlated 
significantly  with  the  decay  rate  of  coliphage  MS- 
2.  However,  consistent  trends  were  found  in  the 
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ability   of  viruses   to   persist   in   the   presence  or 
absence  of  bacteria.  (Author's  abstract) 
W90-08964 


WATER  QUALITY  IN  SOUTHEASTERN  MIN- 
NESOTA STREAMS:  OBSERVATIONS  ALONG 
A  GRADIENT  OF  LAND  USE  AND  GEOLOGY. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-08970 


LANDSCAPE  ASSESSMENT  OF  SOIL  ERO- 
SION AND  NONPOINT  SOURCE  POLLU- 
TION. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-08972 


RESIDENCE       TIMES        OF        MINNESOTA 
GROUNDWATERS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-08976 


NITROGEN  MANAGEMENT  RELATED  TO 
GROUNDWATER  QUALITY  IN  MINNESOTA. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-08977 


VIRUSES  AND  DRUG  RESISTANT  BACTERIA 
IN  GROUNDWATER  OF  SOUTHEASTERN 
MINNESOTA. 

S.  M.  Goyal,  DA.  Amundson,  R.  A.  Robinson,  and 
C.  P.  Gerba. 

Journal  of  the  Minnesota  Academy  of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  58-62,  Fall  1989.  3  fig, 
2  tab,  25  ref. 

Descriptors:  *Bacteria,  *Coliforms,  *Groundwater 
pollution,  *Karst  hydrology,  *Minnesota,  *Path  of 
pollutants,  *Pathogenic  bacteria,  *Viruses,  *Well 
water,  Human  pathogens,  Karst,  Public  health, 
Rural  areas,  Sewage  bacteria. 

The  karst  topography  of  soils  in  southeastern  Min- 
nesota is  responsible  for  the  formation  of  sinkholes, 
subsurface  cracks,  and  underground  rivers  which 
may  enhance  the  transportation  of  surface  contami- 
nants into  groundwater.  Private  rural  wells  were 
sampled  to  determine  the  presence  of  human  path- 
ogenic viruses,  coliforms,  fecal  coliforms  and  coli- 
phages.  The  occurrence  of  drug  resistance  in  bac- 
teria isolated  from  groundwater  also  was  studied. 
Coliform  bacteria  were  detected  at  least  once  from 
22  of  the  26  sites  sampled  over  34  months.  Water 
from  ten  sites  yielded  drug-resistant  indicator  bac- 
teria; 25  of  38  (65.8  percent)  total  coliforms  and  9 
of  27  (33.3  percent)  fecal  coliforms  tested  were 
found  to  carry  drug  resistance.  Human  enteric 
viruses  were  detected  by  DNA  hybridization  and/ 
or  virus  isolation  techniques  in  nine  samples  from 
seven  different  sites,  some  in  the  absence  of  fecal 
coliforms.  Of  the  161  samples  tested  for  coliphages, 
13  samples  from  seven  sites  were  found  positive. 
On  two  occasions,  coliphages  were  isolated  from 
samples  in  which  coliforms  were  absent.  These 
findings  indicate  that  potential  public  health  prob- 
lems exist  in  this  region.  (Author's  abstract) ) 
W90-08978 


SUSCEPTIBILITY  OF  NORTHERN  MINNESO- 
TA LAKES  TO  ACID  DEPOSITION  IMPACTS. 

C.  J  Twaroski,  J.  D.  Thornton,  R.  L.  Strassman, 
and  P.  L.  Brezonik. 

Journal  of  the  Minnesota  Academy  of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  95-102,  Fall  1989.  7 
fig,  35  ref. 

Descriptors:  *Acid  rain,  *Acid  rain  effects,  "Lake 
acidification,  'Minnesota,  *Water  pollution 
sources,  Chemical  reactions,  Lake  morphology, 
Model  studies. 

Lake  chemistry  surveys  indicate  a  large  number  of 
lakes    with    acid    neutralizing    capability    (ANC) 


below  200  microeq/L  occur  in  northeast  Minneso- 
ta where  shallow  soils  over  bedrock  and  exposed 
rock  outcrops  predominate,  and  in  moraine  areas 
having  rolling  to  steep  topography  in  north-central 
and  east-central  Minnesota.  In  the  Boundary 
Waters  area,  lake  chemistry  is  strongly  associated 
with  bedrock  geology.  Lakes  with  ANC<100  mi- 
croeq/L are  associated  with  granite,  basalt,  and 
gabbro  formations,  while  lakes  with  ANC  of  100- 
200  microeq/L  are  associated  with  slate  and  green- 
stone formations.  In  the  rest  of  the  state  where 
soils  are  deep,  landform,  soil  type,  and  lake  hydrol- 
ogy determine  lake  chemistry.  Most  low  ANC 
lakes  are  found  in  terminal  moraine  areas.  These 
lakes  are  generally  small,  have  limited  groundwat- 
er inflow,  and  are  typically  classed  as  precipita- 
tion-dominated seepage  lakes.  Higher  ANC  lakes 
(>400  microeq/L)  are  often  associated  with  agri- 
cultural and  residential  land  uses.  Relationships 
found  between  ANC  and  bedrock  geology,  and 
between  ANC  and  landform  and  soils,  provided 
the  basis  for  mapping  the  distribution  of  low  ANC 
surface  waters  in  Minnesota.  Empirical  and  process 
models  used  to  evaluate  the  actual  susceptibility  of 
low  ANC  lakes  in  the  Upper  Midwest  to  acid 
deposition  impacts  indicated  a  precipitation  pH  of 
4.6-4.7  is  a  threshold  level  for  lake  acidification. 
Modeling  also  indicated  that  lakes  with  ANC  <50 
microeq/L  are  very  susceptible  to  acidic  inputs 
and  are  considered  critically  sensitive.  At  present, 
no  culturally  acidified  lakes  have  been  found  in 
northeast  Minnesota,  although  acid  lakes  have 
been  found  Wisconsin  and  the  Upper  Peninsula  of 
Michigan.  The  Hovland-Grand  Marais-Isabella 
area  of  northeast  Minnesota  currently  receives  pre- 
cipitation with  an  annual  average  pH  of  4.7.  This 
area  is  considered  to  be  on  the  edge  of  the  'effects' 
area  and  is  a  major  focus  of  the  Minnesota  Pollu- 
tion Control  Agency's  long-term  research  and 
monitoring  program  on  lake  and  stream  response 
to  annual  and  episodic  inputs  of  acids.  (Author's 
abstract) 
W90-08984 


MERCURY  IN  FISH  FROM  NORTHEASTERN 
MINNESOTA  LAKES:  HISTORICAL  TRENDS, 
ENVIRONMENTAL  CORRELATES,  AND  PO- 
TENTIAL SOURCES. 

E.  B.  Swain,  and  D.  D.  Helwig. 
Journal   of  the   Minnesota   Academy   of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  103-109,  Fall  1989.  4 
fig,  1  tab,  55  ref. 

Descriptors:  *Air  pollution  effects,  "Lake  fisheries, 
*Mercury,  *Methylmercury,  *Water  chemistry, 
*Water  pollution  sources,  Bioaccumulation,  Lake 
sediments. 

High  mercury  concentrations  in  fish  of  some  Min- 
nesota lakes  and  rivers  were  first  noted  in  1971. 
Major  anthropogenic  sources  of  mercury  to  Min- 
nesota rivers  generally  have  been  identified  and 
controlled,  but  it  has  been  difficult  to  identify 
mercury  sources  to  remote  northeastern  Minnesota 
lakes  containing  fish  with  elevated  mercury  levels. 
Analysis  of  sediments  from  these  lakes  suggests 
that  mercury  deposition  has  increased  by  a  factor 
of  about  3.5  since  white  settlement  in  the  state. 
Because  the  increase  is  spatially  constant  across 
northeastern  Minnesota,  atmospheric  pollution  ap- 
pears to  be  responsible  for  the  increase.  Given  that 
fish  mercury  varies  considerably  among  lakes, 
local  environmental  processes  apparently  control 
the  conversion  of  inorganic  mercury  into  the  meth- 
ylmercury  found  in  fish.  Mercury  levels  in  Minne- 
sota fish  are  related  to  water  chemistry,  which  in 
turn  is  influenced  by  watershed  geology.  Fish  from 
lakes  in  limestone-rich  watersheds  are  less  likely  to 
have  high  mercury  levels  than  lakes  in  low-alkalin- 
ity regions.  Lakes  with  colored  water  are  more 
likely  to  contain  fish  with  high  mercury  levels. 
Trend  analysis  shows  that  mercury  levels  in  fish 
increased  significantly  between  the  1930s  and 
1980s  (comparison  between  museum  specimens  and 
recent  samples)  and  between  the  1970s  and  1980s. 
Rates  of  increase  are  highest  in  low-alkalinity 
lakes.  (Author's  abstract) 
W90-08985 


FISHERIES  AND  ENVIRONMENTAL  RE- 
SEARCH BY  THE  MINNESOTA  SEA  GRANT 
COLLEGE  PROGRAM. 


Minnesota   Univ.,   St.   Paul.   Sea  Grant   Progn 
For  primary  bibliographic  entry  see  Field  81. 
W90-08986 


LAND  USE  CHANGES  AND  INPUTS  OF  ] 
TROGEN  TO  LOCH  LEVEN,  SCOTLAND: 
DESK  STUDY. 

Edinburgh  School  of  Agriculture  (Scotland). 
For  primary  bibliographic  entry  see  Field  4C. 
W90-09014 


EXAMINATION  OF  MODEL  ADEQUACY  A] 
ANALYSIS  OF  PHOSPHORUS  DYNAMICS 
LAKE  KUORTANEENJARVI:  A  CASE  STU 
WITH  TWO  LAKE  MODELS. 

Helsinki  Univ.  of  Technology,   Espoo  (Finlar 

Lab.   of  Hydrology  and  Water  Resources  Er 

neering. 

J.  Kettunen,  A.  V.  Leonov,  and  O.  Varis. 

Publications  of  the  Water  and  Environment 

search  Institute  PWEIET,  No.  3,  p  48-54,  198< 

fig,  1  tab,  10  ref. 

Descriptors:  *Algae,  'Cycling  nutrients,  *] 
trophication,  'Finland,  'Limnology,  'Model  st 
ies,  'Phosphorus,  Hungary,  Ivankovskoe  Re; 
voir,  Lake  Balaton,  Lake  Kuortaneenjarvi,  Org 
ic  matter,  Performance  evaluation,  Sedimentati 
Soviet  Union. 

The  dynamics  of  P  and  algae  in  Lake  Kuortane 
jarvi,  Finland,  were  studied.  Two  mathemati 
models  were  used  to  analyze  the  lake  behav 
One  was  emphasizes  analysis  of  algal  dynam 
whereas  the  other  focuses  on  P  transformatii 
and  was  transferred  with  a  slight  recalibrat 
from  Lake  Balaton,  Hungary  and  Ivankovsl 
Reservoir,  USSR.  The  adequacy  of  complex  e 
logical  lake  models  in  the  case  of  inadequate  fi 
data  also  was  examined.  The  results  showed  t 
incoming  P  fractions  differed  greatly  between 
two  basins  of  the  lake.  Organic  fractions  w 
more  dominating  in  the  lower  basin.  Net  sedim 
tation  was  only  20%  of  the  gross  sedimentati 
The  calibration  results  of  the  two  models  w 
quite  adequate  as  far  as  the  observed  varial 
were  considered,  but  the  overparameterization 
the  models  demonstrated  inadequacies  of  un 
served  items.  Both  models  suffer  from  overparai 
terization,  i.e.,  they  contain  an  excessive  degree 
freedom  compared  with  the  observations  availal 
This  is  a  general  drawback  of  the  approach.  1 
modeling  approach  can  be  applied  for  various  p 
poses  of  lake  ecosystem  analysis  as  far  as  obsen 
variables  are  concerned.  Although  the  moc 
were  not  considered  adequate  for  the  non- 
served  variables,  the  order  of  magnitude  was  ab 
right,  suggesting  that  the  results  should  be  con; 
ered  as  providing  a  framework.  (Rochester-Pi 
W90-09032 


SEDIMENTATION      DYNAMICS      IN      Tl 

SANTA    MONICA-SAN    PEDRO    BASIN    0 

LOS     ANGELES:     RADIOCHEMICAL,     SE1 

MENT     TRAP      AND     TRANSMISSOMET 

STUDIES. 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanog 

phy. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-09035 


FATE  OF  PETROLEUM  HYDROCARBO 
AND  TOXIC  ORGANICS  IN  LOUISIAI 
COASTAL  ENVIRONMENTS. 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  W 

land  Soils  and  Sediments. 

R.  D.  DeLaune,  R.  P.  Gambrell,  J.  H.  Pardue,  ai 

W.  H.  Patrick. 

Estuaries    ESTUDO,    Vol.    13,    No.    1,    p   72- 

March  1990.  7  fig,  4  tab,  23  ref. 

Descriptors:  'Bottom  sediments,  'Chemical  deg 
dation,  'Chemical  wastes,  'Coastal  waters,  *Es 
aries,  'Fate  of  pollutants,  'Herbicides,  'Hydroc 
bons,  'Organic  pollutants,  'Path  of  pollutat 
'Pesticides,  'Reviews,  DDT,  Louisiana,  Polych 
rinated  biphenyls. 
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Numerous  potentially  toxic  compounds  are  enter- 
ing Louisiana's  inshore  and  nearshore  coastal  envi- 
ronments, including  herbicides,  pesticides,  and 
compounds  associated  with  petroleum  exploration 
and  the  refining  and  chemical  manufacturing  in- 
dustries. To  a  large  degree  there  is  insufficient 
information  for  predicting  the  fate  and  effect  of 
these  materials  in  aquatic  environments.  Laborato- 
ry studies  using  sediments  from  Louisiana  coastal 
wetlands  have  demonstrated  the  importance  of  pH 
and  redox  potential  in  governing  the  degradation 
rate  of  a  variety  of  compounds  entering  Louisiana 
coastal  wetlands,  including  petroleum  hydrocar- 
bons, pesticides  and  herbicides,  and  chlorinated 
industrial  organics.  Sediment  pH  and  redox  condi- 
tions have  been  found  to  play  an  important  role  in 
the  microbial  degradation  of  toxic  organics.  Most 
of  the  hydrocarbons  investigated  degrade  more 
rapidly  under  high  redox  (aerobic)  conditions,  al- 
though there  are  exceptions  (e.g.,  1,1,1-trichloro- 
2,2-bis(4-chlorophenyl)(DDT)  and  polychlorobi- 
phenyls  (PCBs)).  There  are  conflicting  reports  on 
the  ecological  impact  of  toxic  organics  in  Louisi- 
ana coastal  areas.  Some  studies  indicate  that  the 
salt  marshes  have  a  low  sensitivity  to  oil.  Some  of 
these  compounds,  due  to  their  slow  degradation  in 
anaerobic  sediment,  may  persist  in  the  system  for 
decades.  Additional  work  is  required  to  understand 
the  degradation,  toxicology,  and  transport  of  these 
compounds  in  the  coastal  environments.  Of  par- 
ticular interest  is  whether  or  not  the  bottom  sedi- 
ments are  a  sink  for  these  compounds  or  if  they 
will  be  a  large  source  of  contamination  in  the 
future.  (Author's  abstract) 
W90-09045 


LABORATORY  SIMULATION  OF  DIFFUSION 
IN  CONTAMINATED  MARINE  SEDIMENTS. 

Louisiana   State   Univ.,    Baton    Rouge.    Dept.    of 

Chemical  Engineering. 

J.  A.  Baron,  L.  J.  Thibodeaux,  D.  D.  Rieble,  P.  H. 

Templet,  and  C.  B.  Henry. 

Estuaries    ESTUDO,    Vol.    13,    No.    1,    p    81-88, 

March  1990.  7  fig,  1  tab,  17  ref.  Center  for  Energy 

Studies  Grant  No.  86-02-07. 

Descriptors:  'Diffusion,  'Mathematical  models, 
♦Path  of  pollutants,  'Sorption,  Chemical  proper- 
ties, Drilling  fluids,  Environmental  tracers,  Marine 
sediments. 

Wastes  from  offshore  oil  drilling  activities  are 
often  discharged  to  the  marine  environment.  Solid 
wastes  that  settle  onto  the  bottom  sediment  may 
pose  a  health  threat  to  marine  organisms  and  even- 
tually to  man  through  the  food  chain.  An  under- 
standing of  their  fate  is  critical  for  predicting  the 
chemical  concentration  levels  and  life-times  in  the 
sediment  and  adjoining  aquatic  boundary  layer. 
Many  processes  may  govern  the  fate  of  these  con- 
taminants, including  biodegradation,  transport  by 
currents,  bioturbation,  and  diffusion.  The  effect  of 
diffusion  is  considered  a  conservative  estimate  of 
the  time  required  to  transport  the  contaminants 
back  to  the  water  column,  in  that  other  biotic  and 
abiotic  processes  will  result  in  more  rapid  contami- 
nant movement.  Comparing  the  results  of  a  trans- 
port model  and  laboratory  simulation  of  selected 
in-bed  processes  governing  contaminant  leaching 
from  the  sediment,  utilizing  naphthalene  and  p- 
dichlorobenzene  as  tracer  compounds,  indicate 
that  the  model  and  simulations  are  appropriate  for 
estimating  chemical  flux  rates  from  sediment  beds 
in  the  marine  environment.  The  process  chosen  for 
simulation  in  this  study  is  the  coupled  desorption- 
diffusion  of  contaminants  from  the  bed  to  the 
water  column.  The  results  suggest  that  the  experi- 
mental procedure  represents  a  good  way  of  esti- 
mating the  diffusive  leaching  rates  of  hydrophobic 
compounds  from  contaminated  sediments.  (Au- 
thor's abstract) 
W90-09046 


PETROLEUM  DRILLING  AND  PRODUCTION 
OPERATIONS    IN   THE   GULF  OF   MEXICO. 

University  of  Southwestern  Louisiana,  Lafayette. 

Dept.  of  Chemical  Engineering. 

C.  S.  Fang. 

Estuaries    ESTUDO,    Vol.    13,    No.    1,    p    89-97, 

March  1990.  1  fig,  7  tab,  25  ref. 


Descriptors:  'Drilling,  'Drilling  fluids,  'Fate  of 
pollutants,  'Gulf  of  Mexico,  'Hydrocarbons,  'Oil 
industry. 

Decades  of  offshore  and  inland  petroleum  drilling 
and  production  in  the  Gulf  of  Mexico  and  on  the 
Gulf  Coast  have  provided  the  much  needed  energy 
and  chemical  feedstocks  to  the  nation,  and  have 
also  made  an  impact  on  the  environment  in  the 
area.  As  a  result  of  drilling  operations,  however, 
deposits  of  contaminated  sediment  are  found  on 
the  ocean  floor  around  offshore  platforms  and  old 
reserve  pits,  and  dump  sites  next  to  many  surface 
facilities  and  compressor  stations.  The  substances 
found  on  the  ocean  floor  and  in  dump  sites  are 
simple  or  emulsified  mixtures  of  silt,  hydrocarbons, 
and  water.  The  cleaning  of  the  ocean  floor  and  pits 
is  an  economic  and  technical  challenge.  Hydrocar- 
bons are  from  crude  oil  and  chemical  additions  for 
various  operational  necessities,  including  biocides, 
corrosion  inhibitors,  antifreezes,  and  coagulants. 
The  largest  discharge  by  volume  from  an  offshore 
platform  is  produced  water,  which  commonly  con- 
tains several  compounds  found  on  the  Priority 
Pollutant  List.  Some  studies  have  identified  as 
many  as  115  substances  in  produced  water.  There 
is  a  substantial  amount  of  oil  and  barium-enriched 
sediments  associated  with  the  drilling  platforms  in 
the  Gulf  of  Mexico.  When  the  new  government 
regulations  lower  the  allowable  maximum  total 
organic  carbon  level  to  the  50  mg/L  range,  these 
hydrocarbons  can  no  longer  be  ignored  by  drilling 
and  production  operators.  (Author's  abstract) 
W90-09047 


CONTAMINANTS  IN  SEDIMENTS  FROM  THE 
CENTRAL  GULF  OF  MEXICO. 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  MS. 
T.  F.  Lytle,  and  J.  S.  Lytle. 

Estuaries  ESTUDO,  Vol.  13,  No.  1,  p  90-111, 
March  1990.  13  fig,  3  tab,  26  ref.  NOAA  Office  of 
Sea  Grants  NA79AA-D-00049,  NA80AA-D- 
00017,  and  NA81AA-D-00050. 

Descriptors:  'Hydrocarbons,  'Marine  sediments, 
'Organic  carbon,  'Organic  pollutants,  'Path  of 
pollutants,  'Sediment  contamination,  'Water  pol- 
lution sources,  Gulf  of  Mexico,  Mississippi  Sound, 
Nitrogen  compounds,  Phenols. 

Mississippi  Sound  is  a  shallow  embayment  that 
includes  small  bays,  marshes,  bayous,  and  rivers 
along  the  northern  shore  and  is  bounded  by  a  chain 
of  offshore  islands  on  the  south.  Surface  sediment 
samples  at  89  locations  and  300-cm  cores  from  43 
sites  in  the  Mississippi  Sound  were  examined  for 
evidence  of  pollutant  impact  upon  this  coastal  en- 
vironment. Preference  was  given  to  sediments  as  a 
sampling  medium  because  of  their  tenacity  for 
pollutants,  their  capacity  to  retain  pollutants  in  a 
locale  for  long  periods  of  time,  their  preservation 
of  the  pollution  history  of  an  area,  and  for  their 
potential  toxicity  over  extended  intervals  of  time. 
Chemical  variables  determined  were  total  organic 
carbon,  Kjeldahl  nitrogen,  phenols,  and  hydrocar- 
bons. Values  of  these  pollutant  indicators  were 
about  the  same  or  lower  in  Gulf  of  Mexico  samples 
compared  to  Mississippi  Sound  sediments,  and  con- 
siderably lower  than  those  from  rivers  and  bays 
emptying  into  the  sound,  indicating  limited  impact 
from  sites  of  pollutant  sources  into  the  sound. 
Concentrations  of  sedimentary  pollutants  peaked  in 
the  Pascagoula  River  where  levels  of  total  organic 
carbon  (TOC),  Kjeldahl  nitrogen  (TKN),  phenols, 
and  hydrocarbons  exceeded  sound  values  by  one 
to  three  orders  of  magnitude.  Analysis  of  cores 
showed  pollutant  intrusion  to  sediment  strata  pre- 
dating industrial  development.  The  level  of  pollu- 
tion varies  from  site  to  site  but  fortunately  is  only 
serious  at  localized  sites  within  the  sound.  (Au- 
thor's abstract) 
W90-09048 


INTERACTION  OF  TRACE  METALS  WITH 
NATURAL  PARTICLE  SURFACES:  COMPARI- 
SON BETWEEN  ADSORPTION  EXPERI- 
MENTS AND  FIELD  MEASUREMENTS. 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland). 

B.  Muller,  and  L.  Sigg. 

Aquatic  Sciences  AQSCEA,  Vol.  52,  No.  1,  p  75- 


Sources  Of  Pollution — Group  5B 

92,  1990.  4  fig,  2  tab,  27  ref. 

Descriptors:  'Adsorption,  'Particulate  matter, 
'Path  of  pollutants,  'Trace  metals,  'Water  chemis- 
try. Field  tests,  Ions,  Lead,  Mathematical  equa- 
tions, Metal  complexes,  Model  studies,  River  sys- 
tems, Rivers,  Switzerland,  Voltammetry,  Water 
sampling,  Zinc. 

The  distribution  of  the  metal  ions  Zn  and  Pb 
between  particulate  and  dissolved  phase  in  the 
Glatt  River  was  studied  by  field  measurements  and 
compared  with  calculated  simulations,  using  pa- 
rameters obtained  by  adsorption  experiments  with 
natural  suspended  particulate  material.  Differences 
in  distribution  coefficients  obtained  from  field  data 
are  observed  as  a  function  of  the  sampling  loca- 
tions and  of  the  composition  of  the  particulate 
matter.  Experiments  in  which  metal  ion  solutions 
are  titrated  with  a  suspension  of  natural  particles 
and  analyzed  by  anodic  stripping  voltammetry,  are 
interpreted  in  terms  of  binding  capacities  and  con- 
ditional stability  constants  of  Zn  and  Pb  with  the 
surface  sites.  Binding  constants  of  a  particular 
metal  ion  varied  very  little  for  all  samples.  Organic 
material,  iron  and  manganese  oxides  are  considered 
to  be  the  main  components  that  control  the  adsorp- 
tion to  the  particles.  Distribution  coefficients  are 
calculated  from  the  experimentally  obtained  bind- 
ing capacities  and  conditional  stability  constants. 
Calculated  distribution  coefficients  for  Zn  agree 
with  those  obtained  from  the  field  data  and  are  not 
very  sensitive  to  changes  in  the  composition  of  the 
solution.  Good  agreement  was  obtained  for  lead  as 
well;  for  some  samples  it  was  important  to  take 
two  types  of  sites  with  different  affinity  into  con- 
sideration. (Author's  abstract) 
W90-09052 


RADIONUCLIDES  IN  EFFLUENT  FROM 
COAL  MINES,  A  COAL-FIRED  POWER 
PLANT,  AND  A  PHOSPHATE  PROCESSING 
PLANT  IN  ZASAVJE,  SLOVENIA  (YUGO- 
SLAVIA). 

Institut  Jozef  Stefan,  Ljubljana  (Yugoslavia). 
I.  Kobal,  D.  Brajnik,  F.  Kaluza,  and  M.  Vengust. 
Health  Physics  HLTPAO,  Vol.  58,  No.  1,  p  81-85, 
January  1990.  3  fig,  3  tab,  30  ref. 

Descriptors:  'Chemical  industry,  'Coal  mines,  'In- 
dustrial plants,  'Path  of  pollutants,  'Radioactive 
wastes,  'Stream  pollution,  'Thermal  powerplants, 
•Water  pollution  sources,  Fly  ash,  Impaired  water 
quality,  Mine  drainage,  Phosphates,  River  systems, 
Water  analysis,  Water  pollution  control,  Water 
sampling,  Yugoslavia. 

Radium-226  was  sampled  along  the  Sava  River  and 
the  Boben  stream  to  monitor  environmental  pollu- 
tion. The  coal  mines,  coal  separation  utilities,  a 
coal-fired  power  plant,  and  fly-ash  pile  had  no 
detectable  radiological  impact  on  the  aquatic 
system.  On  the  other  hand,  the  phosphate  industry 
has  enhanced  the  radioactivity  of  the  small  stream 
in  which  waste  waters  and  sludges  are  released, 
leading  to  contamination  of  the  Sava  River.  There 
is  probably  no  need  for  alarm,  but  occasional  sur- 
veys of  the  water  around  the  plant  would  be 
advisable,  especially  in  cases  when  phosphate  ore 
with  supposedly  high  radium  content  is  to  be  proc- 
essed. (Creskoff-PTT) 
W90-09054 


AMMONIA  NITROGEN  IN  THE  BLACK  SEA 

(IN  RUSSIAN). 

V.  V.  Sapozhnikov. 

Okeanologiia  OKNOAR,  Vol.  30,  No.  1,  p  53-58, 

1990.  4  fig,  8  ref  English  summary. 

Descriptors:  'Ammonia,  'Black  Sea,  'Nitrogen, 
'Nutrients,  'Path  of  pollutants,  'Water  chemistry, 
Danube  River,  Data  collections,  Deep  water,  Pro- 
files, Shallow  water,  Spatial  distribution,  Vertical 
distribution. 

All  information  on  ammonia-nitrogen  determina- 
tion in  the  Black  Sea  was  summarized  for  the  first 
time.  Using  these  data,  the  spatial  distribution  and 
vertical  structure  of  this  most  unstable  form  of 
nitrogen   were  investigated.   The   typical   vertical 
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Group  5B — Sources  Of  Pollution 

profile  of  ammonia-N  concentration  had  minima  at 
10-30  m  and  70-100  m  and  increased  toward  the 
bottom  to  up  to  100  microM.  This  pattern  oc- 
curred in  all  deep  parts  of  the  sea.  High  concentra- 
tions of  ammonia-N  were  also  found  in  shallow 
zones,  especially  near  the  Danube  Delta.  (Author's 
abstract) 
W90-09060 


GROUND  WATER  CONTAMINATION: 
SOURCES,  EFFECTS  AND  OPTIONS  TO  DEAL 
WITH  THE  PROBLEM. 

The  Proceedings  of  the  Third  National  Water 
Conference,  January  13-15,  1987.  Philadelphia, 
Pennsylvania.  The  Academy  of  Natural  Sciences, 
Philadelphia,  Pennsylvania.  (1987).  453  p.  Edited 
by  Pete  Churchill  and  Ruth  Patrick. 

Descriptors:  *Conferences,  'Groundwater  man- 
agement, 'Groundwater  pollution,  'Groundwater 
quality,  'Water  pollution  control,  'Water  pollution 
effects.  Aquifers,  Classification,  Environmental  ef- 
fects, Management  planning.  Policy  making, 
Public  health,  Regulations,  Risk  assessment,  Site 
remediation. 

Groundwater  contamination  is  a  serious  problem 
throughout  the  United  States.  To  correctly 
manage  groundwater,  it  is  necessary  to  acquire 
many  facts  about  the  ment  of  contaminants;  effects 
of  contaminants  on  the  environment  and  human 
health;  and  remedial  methods  and  options.  There  is 
a  need  to  understand  what  risks  to  human  health 
and  the  environment  are  present  in  the  effects  of 
various  contaminants.  Management  options  or 
strategies  to  control  contamination  must  be  devel- 
oped. The  policies  for  managing  groundwater  vary 
greatly  from  state-to-state.  The  major  categories  of 
policy  among  the  states  are  non-degradation,  limit- 
ed degradation,  and  differential  protection.  Vari- 
ous state  strategies  include  one  or  a  combination  of 
the  following  components:  (1)  aquifer  classifica- 
tion; (2)  contamination  and  source  classification; 
(3)  uniform  management;  and  (4)  recharge  zone 
protection.  These  proceedings  address  groundwat- 
er contamination  management  and  treatment 
through  discussions  which  fall  into  six  panels:  (1) 
Contamination  vs.  health  effects-which  should  be 
the  basis  for  action;  (2)  What  happens  to  contami- 
nants and  how  good  are  our  prediction  tools;  (3) 
How  clean  is  clean-what  is  the  basis  for  determin- 
ing cleanliness;  (4)  Remedial  technology  to  miti- 
gate contamination;  (5)  Whether  there  should  be  a 
classification  system-if  so,  what  is  the  basis  for  the 
system;  and  (6)  Options  for  preventing  contamina- 
tion. (W90-09064  thru  W90-09087)(Fish-PTT) 
W90-09063 


HYDROLOGY   OF   FINE-GRAINED   MATERI- 
ALS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09068 


BIOTRANSFORMATION        OF        CONTAMI- 
NANTS IN  GROUND  WATER. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09069 


HOW  CLEAN  IS  CLEAN  GROUND  WATER 
REMEDIATED  BY  IN  SITU  BIORESTORA- 
TION. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-09072 


BIODEGRADATION  OF  GROUND  WATER 
POLLUTANTS  WHEN  OXYGEN  IS  UNAVAIL- 
ABLE. 

J.  M.  Sufhta. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence. January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  271-294,  6  fig,  3  tab, 
14  ref.  EPA  Agreements  CR-8 12808  and  CR- 
813559. 

Descriptors:  'Biodegradation.  'Bioremediation, 
•Fate  of  pollutants,  'Groundwater  pollution,  An- 


aerobic conditions.  Aquifers,  Biotransformation, 
Chemical  reactions.  Groundwater  quality,  Haloge- 
nated  hydrocarbons,  Methanogenesis,  Organic  pol- 
lutants. Sulfates. 

In  recent  years,  information  has  steadily  emerged 
on  the  fate  and  kinetics  of  pollutant  decomposition 
in  subsurface  environments.  However,  many 
aquifers  can  be  devoid  of  oxygen,  especially  when 
impacted  by  degradable  organic  matter.  Compara- 
tively little  work  has  been  devoted  toward  a  funda- 
mental understanding  of  cycling  of  natural  and 
xenobiotic  forms  of  carbon  in  anaerobic  subsurface 
environments.  Several  investigations  were  per- 
formed on  the  fate  of  halogenated  and  alkylated 
aromatic  compounds  in  samples  obtained  from  two 
sites  within  a  shallow  anoxic  aquifer.  Carbon  and 
electron  flow  was  primarily  through  methanogene- 
sis at  one  site,  whereas  sulfate-reduction  predomi- 
nated at  another.  This  realization  provided  an  op- 
portunity to  study  pollutant  decomposition  under 
these  different  conditions.  The  anaerobic  decom- 
position of  halogenated  aromatic  substrates  was 
preceded  by  the  initial  removal  of  aryl  halides 
under  methanogenic  conditions.  However,  the  an- 
aerobic metabolism  of  alkylated  aromatic  com- 
pounds proceeded  via  methyl  hydroxylation  reac- 
tions. Cresol  decomposition  was  clearly  favored 
under  sulfate-reducing  conditions,  but  sulfate  in- 
hibited aryl  reductive  dehalogenation  reactions. 
These  results  illustrate  that  various  pollutants  can 
exhibit  significant  biodegradation  under  appropri- 
ate reducing  conditions,  and  demonstrate  that 
much  information  is  needed  on  the  controlling 
environmental  variables  in  order  to  predict  in  what 
cases  such  biotransformations  will  be  observed. 
(See  also  W90-09063)  (Fish-PTT) 
W90-09076 


IMPACT  OF  PRECIPITATION  VARIABILITY 
ON  THE  QUALITY  OF  RUNNING  WATERS. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 

A.  Simeonidis. 

IN:  Conference  on  Climate  and  Water.  Volume  2. 

September  11-15,  1989.  Helsinki,  Finland.  Valtion 

Painatuskeskus,  Helsinki,  Finland,  p  28-36,  8  fig,  4 

ref. 

Descriptors:  'Aquatic  environment,  'Climatic 
changes,  'Precipitation,  'Precipitation  variability, 
'River  basins,  'Solute  transport,  'Sweden,  'Water 
pollution  sources,  'Water  quality,  Catchment 
areas,  Chemical  oxygen  demand,  Fyris  River,  Ni- 
trogen, Organic  matter,  Phosphorus. 

Physico-chemical  data  obtained  for  the  period 
1965-1986  have  been  used  to  investigate  time  vari- 
ations of  substances  transported  in  the  Fyris  River 
within  Uppsala  County,  Sweden.  Substance  trans- 
ports have  been  calculated  for  phosphorus,  nitro- 
gen, and  organic  matter  measured  as  chemical 
oxygen  demand  (COD-Mn).  The  yearly  substance 
transport  series  shows  a  significant  change  about 
the  year  1976.  After  this  year  the  transport  in- 
creases for  all  three  elements,  having  decreased 
since  1967.  The  substance  transport  series  closely 
follows  the  precipitation  variability  as  shown  in 
the  yearly  precipitation  sums.  The  precipitation 
data  were  from  a  station  within  the  Fyris  River 
drainage  basin.  Average  yearly  concentrations 
were  investigated  for  each  element.  Nitrogen  con- 
centrations increased  steadily  until  1976  while 
phosphorus  and  COD-Mn  decreased  during  the 
same  period.  After  this  year  changes  in  concentra- 
tions were  only  moderate.  It  is  concluded  that  the 
increase  of  the  elements  after  1976  is  due  to  in- 
crease in  precipitation  amounts.  (See  also  W90- 
09088)  (Author's  abstract) 
W90-09090 


NON-POINT  SOURCE  POLLUTION  FROM  IR- 
RIGATED WATERSHEDS:  AN  ASSESSMENT 
AND  MANAGEMENT  WITH  REGARD  TO  CLI- 
MATIC CHANGES. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09096 


CHEMICAL  COMPOSITION  OF  INTERCEPT- 
ED CLOUDWATER  IN  THE  SIERRA  NEVADA. 


California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
J.  L.  Collett,  B.  C.  Daube,  and  M.  R.  Hoffmann. 
Atmospheric  Environment  ATENBP,  Vol.  24A, 
No.  4,  p  959-972,  1990.  11  fig,  3  tab,  35  ref. 
California  Air  Resources  Board  Contract  A6-185- 
32. 

Descriptors:  'Acid  rain,  'Chemistry  of  precipita- 
tion, 'Cloud  liquid  water,  'Nitrates,  'Path  of  pol- 
lutants, 'Sulfates,  'Water  pollution  sources,  Acetic 
acid,  Acidic  water,  Ammonia,  Hydrogen  ion  con- 
centration, National  parks. 

The  chemical  composition  of  cloudwater  in  the 
Sierra  Nevada  is  dominated  by  N03(-),  S04(-), 
and  NH4(  +  ).  Cloudwater  pH  is  determined  large- 
ly by  the  balance  between  the  concentrations  of 
these  three  species,  although  inputs  of  formic  and 
acetic  acid  also  believed  to  be  important,  particu- 
larly when  anthropogenic  inputs  are  small.  Cloud- 
water samples  collected  in  Sequoia  National  Park 
(SNP)  exhibited  pH  values  ranging  from  3.9  to  6.5; 
Yosemite  National  Park  (YNP)  cloudwater  sam- 
ples had  pH  values  ranging  from  3.8  to  5.2.  Sam- 
ples collected  at  YNP  were  more  acidic  than  those 
collected  at  SNP.  The  difference  in  pH  between 
the  two  regions  appears  to  be  due  to  relatively 
small  differences  in  inputs  of  N03(-),  S04(-),  and 
NH4(  +  ).  In  the  absence  of  inputs  of  NH3,  cloud- 
water pH  values  in  the  Sierra  may  fall  below  3. 
Over  250  hr  of  cloud  interception  were  observed 
during  a  12  month  period  at  a  cloud  monitoring 
site  at  1856  m  elevation  in  SNP.  Estimates  of 
cloudwater  deposition  of  N03(-),  S04(-),  and 
NH4(  + )  indicate  that  cloud  interception  contrib- 
utes significantly  to  regional  acid  deposition  for 
closed  forest  canopies.  Cloud  interception  may  be 
the  dominant  deposition  mechanism  for  isolated 
conifers  and  ridgetop  canopies,  where  wind  speeds 
are  higher  and  cloudy  air  parcels  can  impact  di- 
rectly on  foliar  surfaces.  (Author's  abstract) 
W90-09115 


MERCURY  CONTENT  OF  ANTARCTIC  SUR- 
FACE SNOW:  INITIAL  RESULTS. 

Department  of  Scientific  and  Industrial  Research, 

Petone  (New  Zealand).  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-09116 


BEHAVIOR  OF  HEAVY  METALLIC  ELE- 
MENTS IN  PLANTS:  I.  THE  UPTAKE  OF 
HEAVY  METALLIC  ELEMENTS  BY  AQUATIC 
PLANTS. 

Yamagata  Univ.  (Japan).  Dept.  of  Chemistry. 
T.  Gotoh,  and  T.  Iriye. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50 
No.  4,  p  321-331,  October  1990.  4  fig,  7  tab,  8  ref 
English  summary. 

Descriptors:  'Aquatic  plants,  'Bioaccumulation 
'Heavy  metals,  'Path  of  pollutants,  Absorption 
Cadmium,  Chromium,  Copper,  Iron,  Manganese 
Water  hyacinth,  Zinc. 

The  uptake  of  heavy  metallic  elements  in  aquatic 
plants  was  studied  in  Eichhornia  crassipes  anc 
Egeria  densa.  The  plants  were  cultivated  for  3( 
days  in  culture  solution  which  contained  variou: 
amounts  of  the  metallic  elements  Cd,  Cr,  Cu,  Fe 
Mn,  and  Zn.  The  uptake  of  Cd,  Cr,  and  Cu  whicl 
occurred  in  low  levels  in  plants  increased  wit! 
increasing  concentrations  of  metals  in  culture  solu 
tion.  A  similar  tendency  was  observed  in  the  be 
havior  of  Zn,  but  no  correlation  was  observec 
between  the  amount  of  Mn  uptake  and  the  concen 
tration  of  Mn  in  culture  solution.  Ferric  ions  wen 
precipitated  as  iron  (III)  hydroxide  immediatel) 
after  the  addition.  Nevertheless,  the  plant  took  in  : 
large  amount  of  ferric  ions  from  culture  solution.  I 
seems  that  a  plant  has  a  unique  mechanism  it 
regard  to  the  uptake  and  the  discharge  of  iron 
When  the  culture  solution  was  exchanged  every  1( 
days  during  the  cultivation  of  Egeria  densa,  thi 
amounts  of  uptake  of  heavy  metallic  elements 
except  iron,  increased  for  30  days.  The  uptake  o 
iron  by  the  plant  decreased  temporarily  and  begai 
to  increase  when  new  culture  media  was  intro 
duced.  (Author's  abstract) 
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W90-09120 


PALEOLIMNOLOGY  OF  MCNEARNEY  LAKE: 
AN  ACIDIC  LAKE  IN  NORTHERN  MICHI- 
GAN. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-09125 


METHOD  FOR  THE  EXTRACTION  OF  CAR- 
BONACEOUS PARTICLES  FROM  LAKE  SEDI- 
MENT. 

University   Coll.,   London   (England).    Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09126 


INVESTIGATION  OF  COPPER  COMPLEXA- 
TION  IN  THE  SEVERN  ESTUARY  USING  DIF- 
FERENTIAL PULSE  CATHODIC  STRIPPING 
VOLTAMMETRY. 

Water  Research  Centre,  Medmenham  (England). 
S.  C.  Apte,  M.  J.  Gardner,  and  J.  E.  Ravenscroft. 
Marine  Chemistry  MRCHBD,  Vol.  29,  No.   1,  p 
63-75,  March  1990.  4  fig,  3  tab,  23  ref. 

Descriptors:  'Copper,  *Estuaries,  'Fate  of  pollut- 
ants, *Metal  complexes,  'Organic  matter,  'Path  of 
pollutants,  *Voltammetry,  Dissolved  solids,  Eng- 
land, Model  studies,  Pollutant  identification, 
Severn  Estuary. 

Copper  complexation  in  water  samples  from  the 
Severn  Estuary  has  been  characterized  by  metal 
titrations  using  differential  pulse  cathodic  stripping 
voltammetry.  The  titration  results  were  interpreted 
using  a  single  ligand  model  of  complexation.  In  all 
samples,  measured  ligand  concentrations  were  in 
excess  of  dissolved  copper  and  ranged  between 
13.3  and  196  nanomoles.  The  range  of  log  condi- 
tional stability  constants  determined  was  11.4-12.8. 
Both  ligand  concentration  and  dissolved  copper 
appeared  to  behave  conservatively  in  the  estuary, 
with  the  river  being  the  dominant  source  of  both 
constituents.  In  all  of  the  samples  analyzed,  greater 
than  99%  of  dissolved  copper  was  organically 
complexed,  with  calculated  pCu(2  +  )  values  rang- 
ing from  11.12  to  12.84.  The  results  of  this  study 
strongly  suggest  that  copper  is  transported  to  the 
oceans  in  the  form  of  river-borne  organic  complex- 
es. (Author's  abstract) 
W90-09128 


NOTE  ON  THE  DISTRIBUTION  OF  MN,  ZN 
AND  CU  IN  CRABS  FROM  SEPETIBA  BAY 
(NOTA  SOBRE  A  DISTRIBUICAO  DE  MN,  ZN 
E  CU  EM  SIRIS  DA  BAIA  DE  SEPETIBA). 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

L.  Drude  de  Lacerda,  C.  E.  Veiga  de  Carvalho, 

and  M.  Pontes  Gomes. 

Revista  Brasileira  de  Biologia  RBBIAL,  Vol.  49, 

No.   3,   p   847-849,   August    1989.    1    tab,    11    ref. 

English  summary. 

Descriptors:  'Brazil,  *Copper,  *Crabs,  *Fate  of 
pollutants,  "Heavy  metals,  'Manganese,  *Zinc, 
Atomic  absorption  spectrophotometry,  Bays, 
Bioaccumulation,  Crustaceans,  Exoskeleton, 
Muscle,  Pollutant  identification. 

The  concentrations  of  Cu,  Mn,  and  Zn  in  two  crab 
species  from  Sepetiba  Bay  were  determined  by 
atomic  absorption  spectrophotometry.  Highest 
concentrations  of  Zn  and  Cu  were  found  in  the 
viscera  and  muscle,  while  the  highest  Mn  concen- 
trations were  found  in  the  exoskeleton.  The  results 
indicate  that  Zn  concentrations  already  surpassed 
the  maximum  level  metabolically  controlled  by 
these  animals.  (Author's  abstract) 
W90-09131 


STUDY   OF  ACID   MINE   DRAINAGE   USING 
EARTH  RESISTIVITY  MEASUREMENTS. 

Indiana  Univ.  at  Bloomington.  Dept.  of  Geogra- 
phy. 
A.  M.  Ebraheem,  M.  W.  Hamburger,  E.  R. 


Bayless,  and  N.  C.  Krothe. 

Ground  Water  GRWAAP,  Vol.  28,  No.  3,  p  361- 

368,  May/June  1990.  13  fig,  1  tab,  16  ref. 

Descriptors:  'Conductivity,  'Geophysics, 

'Groundwater  pollution,  'Leachates,  'Mine 
wastes,  'Path  of  pollutants,  'Resistivity  surveys, 
Dissolved  solids,  Electrodes,  Indiana,  Mapping, 
Sounding,  Test  wells,  Waste  dumps. 

A  resistivity  survey  was  conducted  in  a  reclaimed 
mine  spoils  disposal  site  near  Wheatland,  Indiana 
to  study  the  groundwater  contamination.  Due  to 
the  high  conductivity  of  the  acidic  leachate  from 
coal  refuse,  it  was  possible  to  detect  the  valleys  in 
which  this  material  was  dumped  (gob  valleys)  by 
using  the  horizontal  resistivity  profiling  technique. 
The  thickness  of  the  gob  valleys  and  information 
about  the  stratigraphy  of  the  site  were  obtained  by 
using  the  vertical  electrical  sounding  (VES)  tech- 
nique. The  VES  data  for  sounding  points  located 
near  monitoring  wells,  together  with  the  chemical 
analyses  of  water  samples  taken  from  these  wells, 
were  used  to  obtain  an  empirical  relationship  be- 
tween the  inferred  earth  resistivity  and  the  amount 
of  total  dissolved  solids  (TDS)  in  the  ground 
water.  The  horizontal  resistivity  profiling  data  and 
the  VES  data  at  a  30-ft  electrode  spacing  were 
contoured.  The  resulting  isoresistivity  map,  togeth- 
er with  the  empirical  relationship,  can  be  used  to 
predict  the  approximate  TDS  concentration  at  a 
depth  of  approximately  30  ft  at  any  point  on  the 
Wheatland  site.  (Author's  abstract) 
W90-09136 


ESTIMATION  OF  LEAK  RATES  FROM  UN- 
DERGROUND STORAGE  TANKS. 

ENSR,  Acton,  MA. 

B.  S.  Levy,  P.  J.  Riordan,  and  R.  P.  Schreiber. 
Ground  Water  GRWAAP,  Vol.  28,  No.  3,  p  378- 
384,  May/June  1990.  7  fig,  3  tab,  11  ref.  U.S.EPA 
Contract  68-03-3409. 

Descriptors:  'Estimating  equations,  'Leakage, 
♦Monitoring,  'Path  of  pollutants,  'Underground 
storage  tanks,  'Water  pollution  sources,  Hydrocar- 
bons, Soil  contamination,  Test  wells. 

A  methodology  for  estimating  the  rate  and  volume 
of  leakage  from  an  underground  storage  tank 
measures  the  liquid  hydrocarbon  thickness  upon 
the  water  table  at  two  or  more  monitoring  wells 
located  at  differing  distances  from  the  leaking  un- 
derground storage  tank.  The  methodology  uses 
type-curve  fitting.  Two  solutions  are  developed: 
one  for  the  case  of  a  flat,  rigid  water  table,  and 
another  for  the  case  of  a  deflected  water  table. 
These  solutions  provide  upper  and  lower  estimates 
for  leak  rate  and  duration.  The  use  of  the  technique 
is  demonstrated  by  its  application  to  a  field  case. 
The  technique  is  best  applied  to  sites  with  medium- 
grained  to  coarse-grained  sands  and  gravels  with 
minimal  capillary  effects;  application  of  the  tech- 
nique to  sites  of  fine-grained  porous  media  may 
produce  unreasonable  results  due  to  capillarity. 
(Author's  abstract) 
W90-09138 


CAUSES  OF  SOIL  SALINIZATION:  I.  A  BASIN 
IN  SOUTHERN  ALBERTA,  CANADA. 

Alberta  Agriculture,  Lethbridge. 

For  primary  bibliographic  entry  see  Field  2K. 
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GROUND-WATER  CONTAMINATION  BY 
HIGH-DENSITY  IMMISCIBLE  HYDROCAR- 
BON SLUGS  IN  GRAVITY-DRIVEN  GRAVEL 
AQUIFERS. 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

M.  Y.  Corapcioglu,  and  M.  A.  Hossain. 

Ground  Water  GRWAAP,  Vol.  28,  No.  3,  p  403- 

412,  May/June  1990.  8  fig,  3  tab,  25  ref. 

Descriptors:  'Aquifers,  'Chlorinated  hydrocar- 
bons, 'Groundwater  pollution,  'Model  studies, 
'Path  of  pollutants,  Leaching,  Mathematical 
models,  Numerical  analysis,  Vertical  flow,  Viscosi- 
ty- 


Sources  Of  Pollution — Group  5B 

In  contrast  to  light  hydrocarbons  like  gasoline  that 
float  on  the  water  table,  high-density  chlorinated 
hydrocarbons  such  as  TCE  and  TCA  released  to 
the  environment  sink  into  the  aquifer  and  remain  at 
the  bottom  for  extended  periods  of  time.  The  mi- 
gration of  these  hydrocarbons  is  generally  gov- 
erned by  the  vertical  component  instead  of  lateral 
transport  as  for  low-density  hydrocarbons.  The 
Buckley-Leverett  approach  is  extended  to  a  two- 
dimensional  case  to  simulate  the  migration  of  a 
high-density  hydrocarbon  displacing  groundwater 
in  a  highly  pervious  gravity-driven  natural-gradi- 
ent gravel  aquifer.  Governing  equations  are  solved 
by  modifying  the  USGS  solute  transport  model 
(Konikow  and  Bredehoeft,  1978).  The  modification 
incorporates  the  fractional  flow  curves  of  water 
and  their  saturation  derivatives  in  vertical  and  hor- 
izontal directions  as  functions  of  degree  of  water 
saturation.  As  an  example,  a  contamination  inci- 
dent representing  a  TCE  spill  from  a  storage  tank 
buried  in  the  saturated  zone  is  considered.  Numeri- 
cal results  show  that  high-density,  low-viscosity 
immiscible  chlorinated  hydrocarbons  can  travel 
deeper  and  further  in  contrast  to  lower-density, 
higher-viscosity  compounds,  and  that  the  migra- 
tion is  dominated  by  gravity-driven  vertical  flow 
until  the  plume  reaches  the  lower  boundary.  (Au- 
thor's abstract) 
W90-09141 


QUANTITATIVE  ANALYSIS  FOR  THE 
CLEANUP  OF  HYDROCARBON-CONTAMI- 
NATED SOILS  BY  IN-SITU  SOIL  VENTING. 

Shell  Development  Co.,  Houston,  TX. 

For   primary   bibliographic   entry   see   Field    5G. 
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APPARATUS  TO  DETERMINE  THE  EFFI- 
CIENCY OF  TRANSFER  OF  BACTERIA  FROM 
A  BURSTING  BUBBLE  TO  THE  JET  DROPS. 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

D.  C.  Blanchard,  and  L.  D.  Syzdek. 

Limnology  and  Oceanography  LIOCAH,  Vol.  35, 

No.  1,  p  136-143,  January  1990.  5  fig,  17  ref.  NSF 

Grant  ATM  85-14211. 

Descriptors:  'Bacteria,  'Bubbles,  'Path  of  pollut- 
ants, Aerosols,  Air  pollution,  Lakes. 

An  apparatus  was  developed  to  determine  the  effi- 
ciency by  which  bacteria  scavenged  and  attached 
to  a  bubble  are  transferred  upon  bubble  bursting  to 
the  jet  drops.  Experiments  were  done  by  letting 
bubbles  of  625-micron  diameter  rise  about  27  cm 
through  a  suspension  of  Serratia  marcescens.  After 
passing  through  the  bacterial  suspension,  the 
bubble  passed  through  a  bubble  tube  filled  with 
sterile  water  or  water  that  did  not  contain  the 
bacterium  S.  marcescens.  The  trapped  bubble  rose 
to  the  top  where  it  was  removed  and  plated  out  to 
determine  the  amount  of  bacteria  trapped  in  it.  The 
transfer  efficiency  varied  between  50  and  100% 
and  was  an  inverse  function  of  the  concentration  of 
bacteria  in  the  water  through  which  the  bubbles 
rose.  This  research  is  pertinent  to  the  analysis  of 
aerosols  generated  from  lakes  and  ocean  sprays 
where  bacterial  concentrations  in  films  may  ac- 
count for  significant  transport  of  these  contami- 
nants. (Geiger-PTT) 
W90-09148 


COMPARISON  OF  NUMERICAL  SCHEMES 
FOR  SOLVING  A  SPHERICAL  PARTICLE  DIF- 
FUSION EQUATION. 

Environmental  Research  Lab.,  Athens,  GA. 

F.  K.  Fong,  and  L.  A.  Mulkey. 

Water  Resources  Research  WRERAQ,   Vol    26 

No.  5,  p  843-853,  May  1990.  8  fig,  3  tab,  26  ref 
append. 

Descriptors:  'Diffusion,  'Model  studies,  'Path  of 
pollutants,  'Sediments,  'Sorption,  Kinetics,  Math- 
ematical   models,   Particle  size,   Solute   transport. 

The  relevance  of  sorption  in  pollutant-sediment 
interactions  is  well-known.  In  view  of  the  complex 
behavior  often  displayed  in  the  sorption  process, 
new  robust  iterative  numerical  scheme  was  devel- 
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Group  5B — Sources  Of  Pollution 

oped  for  a  nonlinear  diffusive  model  which  de- 
scribed sorption  dynamics  in  spherical  particle  sus- 
pensions. The  numerical  scheme  had  been  applied 
to  finite  difference  and  finite  element  models 
which  showed  rapid  convergence  and  stability 
under  wide  ranges  of  partition  coefficients.  Com- 
parisons were  made  with  explicit  finite  difference 
and  orthogonal  collocation  methods.  The  diffusive 
model  assumes  complete  mixing  in  the  bulk  aque- 
ous solution  and  considers  intraaggregate  transport 
within  the  suspended  particles.  The  effect  of  parti- 
cle size  distribution  of  suspensions  was  also  includ- 
ed in  the  model.  Sorption  was  described  using  both 
linear  and  nonlinear  methods.  (Cassar-PTT) 
W90-09159 


QUASI-LINEAR  THEORY  OF  NON-FICKIAN 
AND  FICKIAN  SUBSURFACE  DISPERSION:  I. 
THEORETICAL  ANALYSIS  WITH  APPLICA- 
TION TO  ISOTROPIC  MEDIA. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

S.  P.  Neuman,  and  Y.  K.  Zhang. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  5,  p  887-902,  May  1990.  14  fig,  1  tab,  42  ref, 

append.    U.S.    Nuclear    Regulatory    Commission 

Contract  NRC-04-86-123,  FIN  D1672. 

Descriptors:  'Groundwater  movement,  'Ground- 
water pollution,  'Hydraulic  conductivity,  'Path  of 
pollutants,  'Porous  media,  'Solute  transport,  Dis- 
persion, Ficks  Law,  Isotropy,  Mathematical  stud- 
ies, Plumes. 

A  theory  was  developed  which  accounts  for  non- 
linearity  caused  by  the  deviation  of  plume  particles 
from  their  mean  trajectory  in  three-dimensional, 
statistically  homogeneous  but  anisotropic  porous 
media  under  a  exponential  covariance  of  log  hy- 
draulic conductivities.  According  to  the  quasi- 
linear  theory,  the  transverse  dispersivities  ascend 
to  peak  values  and  then  diminish  gradually  toward 
nonzero  Fickian  asymptotes  which  are  proportion- 
al to  the  square  of  the  log  hydraulic  conductivity 
variance  when  the  log  hydraulic  conductivity  vari- 
ance is  much  less  than  1.  The  quasi-linear  theory 
proved  less  prone  to  error  than  linear  theories 
when  extended  to  strongly  heterogeneous  media.  It 
also  predicted  that  when  the  log  hydraulic  conduc- 
tivity was  much  greater  than  1  in  isotropic  media 
both  the  longitudinal  and  transverse  dispersivities 
ascend  monotonically  toward  Fickian  asymptotes 
proportional  to  the  log  hydraulic  conductivity. 
(See  also  W90-09164)  (Cassar-PTT) 
W90-09163 


QUASI-LINEAR  THEORY  OF  NON-FICKIAN 
AND  FICKIAN  SUBSURFACE  DISPERSION: 
II.  APPLICATION  TO  ANISOTROPIC  MEDIA 
AND  THE  BORDEN  SITE. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
Y.  K.  Zhang,  and  S.  P.  Neuman. 
Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  5,  p  903-913,  May  1990.  13  fig,  20  ref.  U.S. 
Nuclear  Regulatory  Commission  Contract  NRC- 
04-86-123,  FIN  D1672. 

Descriptors:  'Groundwater  movement,  'Ground- 
water pollution,  'Hydraulic  conductivity,  'Model 
studies,  'Path  of  pollutants,  'Porous  media, 
•Solute  transport,  Anisotropy,  Borden,  Dispersion, 
Ficks  Law,  Mathematical  studies,  Ontario,  Plumes. 

A  theory  was  developed  which  accounts  for  non- 
linearity  caused  by  the  deviation  of  plume  particles 
from  their  mean  trajectory  in  three-dimensional, 
statistically  homogeneous  but  anisotropic  porous 
media  under  a  exponential  covariance  of  log  hy- 
draulic conductivities.  When  this  theory  was  ap- 
plied to  an  anisotropic  case,  it  showed  that  longitu- 
dinal and  transverse  dispersivities  became  asymp- 
totically proportional  to  log  hydraulic  conductivi- 
ty when  the  log  hydraulic  conductivity  variance 
was  much  smaller  than  1.  It  also  implied  that  when 
the  mean  seepage  velocity  vector  is  at  an  angle  to 
the  principal  axes  of  statistical  anisotropy,  the  long 
axis  of  a  plume  is  generally  offset  toward  the 
direction  of  the  largest  log  hydraulic  conductivity 
correlation  scale.  When  the  mean  seepage  velocity 
vector  was  45  degrees  to  the  bedding  in  strongly 


stratified  media,  the  longitudinal  axis  was  nearly 
parallel  to  the  bedding  under  non-Fickian  condi- 
tions. As  Fickian  conditions  were  approached,  the 
plume  rotated  toward  the  mean  seepage  velocity 
vector  and  stabilized  asymptotically  at  a  relatively 
small  angle  of  deflection  depending  on  the  log 
hydraulic  conductivity  variance.  Application  of 
the  quasi-linear  theory  to  depth-averaged  concen- 
tration data  from  a  tracer  experiment  (bromide  and 
chloride)  at  Borden,  Ontario,  gave  a  consistent  and 
improved  fit  to  a  two-dimensional  model  without 
any  need  for  parameter  adjustment.  In  the  Borden 
experiment  the  longitudinal  spread  is  non-Fickian 
until  about  2.8  years,  when  it  attains  an  asymptotic 
value  of  0.51.  Transverse  spread  does  not  become 
strictly  Fickian  until  82  years.  (See  also  W90- 
09163)  (Cassar-PTT) 
W90-09164 


CHARACTERIZATION    OF    TRANSPORT    IN 
AN  ACIDIC  AND  METAL-RICH  MOUNTAIN 
STREAM   BASED   ON   A   LITHIUM   TRACER 
INJECTION  AND  SIMULATIONS  OF  TRAN- 
SIENT STORAGE. 
Geological  Survey,  Menlo  Park,  CA. 
K.  E.  Bencala,  D.  M.  McKnight,  and  G.  W. 
Zellweger. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  5,  p  989-1000,  May  1990.  14  fig,  2tab,  33  ref. 

Descriptors:  'Acid  mine  drainage,  'Acid  rain, 
'Acid  streams,  'Path  of  pollutants,  'Solute  trans- 
port, 'Tracers,  Colorado,  Lithium,  Mathematical 
studies,  Metals,  Model  studies,  Mountain  streams, 
Snake  River,  Streams. 

Physical  parameters  characterizing  solute  transport 
in  the  Snake  River  (an  acidic  and  metal-rich  moun- 
tain stream  near  Montezuma,  Colorado)  were  vari- 
able along  a  5.2-km  study  reach.  Stream  cross- 
sectional  area  and  volumetric  inflow  each  varied 
by  a  factor  of  3.  Because  of  transient  storage,  the 
residence  time  of  injected  tracers  in  the  Snake 
River  was  longer  than  would  be  calculated  by 
consideration  of  convective  travel  time  alone.  Dis- 
tributed inflows  along  the  stream  were  a  significant 
source  of  in-stream  chemical  variations.  These 
transport  characteristics  of  the  Snake  River  were 
established  on  the  basis  of  the  assumption  of  lithi- 
um as  an  ideally  conservative  tracer  and  use  of 
simulations  of  advection,  dispersion,  and  transient 
storage.  (Author's  abstract) 
W90-09171 


NATURE  OF  THE  DISPERSIVE  FLUX  IN 
SATURATED  HETEROGENEOUS  POROUS 
MEDIA. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field    2G. 

W90-09173 


DIFFUSION  COEFFICIENTS  IN  GRAVEL 
UNDER  UNSATURATED  CONDITIONS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-09176 

INFLUENCE  OF  COMPOSTING  AND  MATU- 
RATION PROCESSES  ON  THE  HEAVY- 
METAL  EXTRACTABILITY  FROM  SOME  OR- 
GANIC WASTES. 

Centre  de  Edafologia  y  Biologia  Aplicada  del 
Segura,  Murica  (Spain).  Dept.  of  Organic  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-09184 

CADMIUM  BIOACCUMULATION  IN  ORGANS 
OF  THE  SCALLOP  MIZUHOPECTEN  YES- 
SOENSIS. 

Akademiya  Nauk  SSSR,  Vladivostok.  Inst.  Biolo- 

gii  Morya. 

Z.  S.  Evtushenko,  O.  N.  Lukyanova,  and  N.  N. 

Belcheva. 

Marine  Biology  MBIOAJ,  Vol.  104,  No.  2,  p  247- 

250,  February  1990.  4  fig,  1  tab,  17  ref. 


Descriptors:  'Bioaccumulation,  'Bivalves,  'Cad- 
mium, 'Heavy  metals,  'Path  of  pollutants,  'Shell- 
fish, 'Zinc,  Accumulation,  Metals,  Scallop,  Sea  of 
Japan. 

Cadmium  and  zinc  were  determined  in  organs  of 
the  Japanese  scallop  Mizuhopecten  yessoensis,  col- 
lected in  1984  from  the  Sea  of  Japan.  Cd  concen- 
tration increased  linearly  with  age  (1  to  8  yr)  from 
39  to  400  microgram/g  dry  weight  in  hepatopan- 
creas  and  from  100  to  640  microgram/g  dry 
weight  in  kidney.  The  background  level  of  Cd  in 
the  water  was  0.1  microgram/liter.  Zn  concentra- 
tions changed  only  slightly  with  age.  However,  Zn 
levels  increased  twofold  with  increased  shell  size 
(from  8.5  to  17.0  cm).  Cd  concentration  in  muscle, 
mantle  and  gill  did  not  exceed  6  microgram/g  dry 
weight  in  the  oldest  scallops.  In  subcellular  frac- 
tions of  the  hepatopancreas,  cytosolic  Cd  account- 
ed for  71.7%  in  1-year-old  scallops  and  98.8%  in  8- 
yr-olds.  A  similar  ratio  was  established  for  gills, 
although  gill  Cd  content  was  an  order  of  magni- 
tude lower.  Cd  distribution  in  cytoplasmic  proteins 
in  the  hepatopancreas  showed  that  the  amount  of 
Cd  bound  to  metallothionein-like  proteins  in- 
creased with  scallop  growth.  A  considerable 
amount  of  Cd  also  was  detected  in  high  molecular 
weight  proteins.  (Cassar-PTT) 
W90-09196 


COPPER  UPTAKE  BY  THE  SEA  ANEMONE 
ANEMONIA  VIRIDIS  AND  THE  ROLE  OF 
ZOOXANTHELLAE  IN  METAL  REGULA- 
TION. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Biology. 

A.  D.  Harland,  and  N.  R.  Nganro. 

Marine  Biology  MBIOAJ,  Vol.  104,  No.  2,  p  297- 

301,  February  1990.  3  fig,  1  tab,  32  ref. 

Descriptors:  'Algae,  'Anemones,  'Bioaccumula- 
tion, 'Heavy  metals,  'Path  of  pollutants,  Accumu- 
lation, Bioindicators,  Coelenterates,  Copper 
Metals,  Zooxanthellae. 

Anemonia  viridis  (Forskal)  collected  from  south- 
west Scotland  and  southwest  England  in  Octobei 
1988  were  exposed  to  0.05  and  0.2  mg/L  copper  ir 
sea  water  for  up  to  5  days.  At  the  end  of  ths 
exposure  period  Cu  levels  were  about  45  micro 
gram/g  dry  weight  for  the  0.05  mg/L  exposure 
and  about  60  microgram/g  dry  weight  for  the  0.1 
mg/liter  exposure.  Metal  uptake  by  symbiotic  ane 
mones  (maximum  about  7  microgram/g  drj 
weight)  was  in  proportion  to  external  concentra 
tions,  suggesting  that  the  anemones  regulatec 
copper  by  expelling  symbiotic  algae  (zooxanthel 
lae)  shown  to  accumulate  copper.  In  contrast,  the 
aposymbiotic  anemones  accumulated  a  maximun 
of  about  17  microgram/g  dry  weight.  Mucus  pro 
duced  during  the  copper  exposure  was  believed  tt 
be  involved  in  the  metal  regulation.  (Cassar-PTT 
W90-09197 


ENVIRONMENTAL  IMPACT  OF  YARI 
WASTE  COMPOSTING. 

New   York   State  Coll.   of  Agriculture  and   Lin 

Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog 

ical  Engineering. 

T.  Richard,  and  M.  Chadsey. 

Biocycle  BCYCDK,  Vol.  31,  No.  4,  p  42-46,  Apri 

1990.  1  ref,  3  tab,  4  ref. 

Descriptors:  'Composting,  'Groundwater  pollu 
tion,  'Heavy  metals,  'Soil  analysis,  'Soil  contami 
nation,  'Waste  disposal,  'Water  pollution  sources 
Biological  oxygen  demand,  New  York,  Phenols 

To  evaluate  the  impact  of  municipal  leaf  compost 
ing  on  soil,  water,  and  compost  quality  itself,  ai 
environmental  monitoring  program  examined  soi 
samples  for  changes  in  heavy  metal  content,  sam 
pled  water  infiltrating  beneath  the  site  for  commoi 
water  pollution  indicators,  and  tested  the  finishei 
compost  product  for  nutrients,  heavy  metals,  am 
pesticide  residues.  Leaves  were  collected  ii 
Croton-on-Hudson,  N.Y.  at  the  curb  with  vacuur 
collector  trucks,  with  each  truckload  weighed  as  i 
was  brought  to  the  site.  A  municipal  leaf  compost 
ing  can  be  practiced  in  an  environmentally  benig 
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manner.  However,  (here  are  a  few  aspects  of  this 
process  that  can  potentially  create  problems.  For 
leaf  composting,  the  primary  concerns  are  BOD 
and  phenol  concentrations  found  in  water  runoff 
and  percolation.  Biochemical  Oxygen  Demand  and 
phenols  are  both  natural  products  of  decomposi- 
tion, but  the  concentrated  levels  generated  by 
large  scale  composting  should  not  be  discharged 
into  surface  water  supplies.  Alternatives  to  surface 
discharge  include  such  simple  technologies  as  soil 
treatment,  filter  strips,  or  recirculation,  so  that 
sophisticated  collection  and  treatment  systems 
should  not  be  needed.  Leaf  composting,  in  which 
decomposition  rates  are  nitrogen  limited,  does  not 
generate  high  levels  of  nitrates  or  other  nitrogen 
compounds.  However,  compost  facilities  that 
manage  high  nitrogen  materials  such  as  grass  clip- 
pings, or  that  use  supplemental  nitrogen  to  acceler- 
ate leaf  decomposition,  need  to  insure  that  excess 
nitrogen  is  not  escaping  in  runoff.  The  heavy  metal 
content  of  the  leaves  was  quite  low,  far  below  the 
levels  permitted  by  the  New  York  State  Depart- 
ment of  Environmental  Conservation,  and  thus  did 
not  affect  the  water,  soil,  or  compost  quality.  Only 
four  pesticides  were  detected  in  the  finished  com- 
post, and  these  were  all  at  the  low  end  of  the  range 
for  background  values  in  suburban  soils  The  fertil- 
izer content  of  the  compost  was  typical  of  compost 
products  currently  on  the  market.  The  only  con- 
straint that  should  be  noted  in  the  use  of  this 
compost  is  the  plants.  In  general  the  compost 
should  prove  an  excellent  soil  amendment  for  most 
landscape  and  gardening  uses.  (Chonka-PTT) 
W90-09204 


10,000-YR  HISTORY  OF  NATURAL  ECOSYS- 
TEM ACIDIFICATION. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09207 


ECOTOXICOLOGY  AND  ECOSYSTEM  INTEG- 
RITY: THE  GREAT  LAKES  EXAMINED. 

Wisconsin  Univ. -Green  Bay. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09213 


EFFECT  OF  SOIL  MOISTURE  ON  THE  SORP- 
TION OF  TRICHLOROETHENE  VAPOR  TO 
VADOSE-ZONE  SOIL  AT  PICATINNY  ARSE- 
NAL, NEW  JERSEY. 

Geological  Survey,  West  Trenton,  NJ. 

J.  A.  Smith,  C.  T.  Chiou,  J.  A.  Kammer,  and  D.  E. 

Kile. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  24,  No.  5,  p  676-683,  May  1990.  7 

fig,  31  ref. 

Descriptors:  'Groundwater  pollution,  *Path  of 
pollutants,  *Soil  contamination,  *Soil  water, 
•Sorption,  "Trichloroethene,  *Vadose  zone.  New 
Jersey,  Soil  analysis,  Soil  saturation,  Unconfined 
aquifers. 

The  impact  of  moisture  on  the  sorption  of  tricho- 
lorethene  (TCE)  vapor  to  vadose-zone  soil  above  a 
contaminated  water-table  aquifer  at  Picatinny  Ar- 
senal in  Morris  County,  NJ  was  assessed.  To  ac- 
complish this,  batch  experiments  on  the  sorption  of 
TCE  vapor  by  field  soil  were  carried  out  as  a 
function  of  relative  humidity.  The  TCE  sorption 
decreases  as  soil  moisture  content  increases  from 
zero  to  saturation  soil  moisture  content,  the  soil 
moisture  content  in  equilibrium  with  100%  relative 
humidity.  The  moisture  content  of  soil  samples 
collected  from  the  vadose  zone  was  found  to  be 
greater  than  the  saturation  soil-moisture  content, 
suggesting  that  adsorption  of  TCE  by  the  mineral 
fraction  of  the  vadose  zone  soil  should  be  minimal 
relative  to  the  partition  uptake  by  soil  organic 
matter.  Analyses  of  soil  and  soil-gas  samples  col- 
lected from  the  field  indicate  that  the  ratio  of  the 
concentration  in  the  soil  gas  is  1  to  3  orders  of 
magnitude  greater  than  the  ratio  predicted  by 
using  an  assumption  of  equilibrium  conditions.  This 
apparent  disequilibrium  presumably  results  from 
the  slow  desorption  of  TCE  from  the  organic- 
matter  of  the  vadose-zone  soil  relative  to  the  dissi- 
pation of  TCE  vapor  from  the  soil  gas.  (Author's 
abstract) 


W90-092I7 


STUDY  OF  COPPER(II)  ASSOCIATION  WITH 
DISSOLVED  ORGANIC  MATTER  IN  SUR- 
FACE WATERS  OF  THREE  MEXICAN  COAST- 
AL LAGOONS. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
A.  M.  Hansen,  J.  O.  Leckie,  E.  F.  Mandelli,  and  R. 
S.  Altmann. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  24,  No.  5,  p  683-688,  May  1990.  3 
fig,  3  tab,  36  ref. 

Descriptors:  *Coastal  waters,  "Copper,  *Heavy 
metals,  "Lagoons,  "Mexico,  "Model  studies,  "Path 
of  pollutants,  "Speciation,  "Water  chemistry,  Ana- 
lytical techniques,  Chelating  agents.  Chemical 
analysis,  Surface  water,  Water  sampling. 

Copper  binding  by  dissolved  organic  matter  was 
evaluated  by  potentiometric  titrations  on  surface 
waters  from  three  Mexican  coastal  lagoons.  A 
copper  selective  electrode  technique  was  utilized 
to  measure  cupric  ion  activity.  A  model  that  ac- 
counts for  the  variation  in  binding  intensity  as  a 
function  of  the  degree  of  surface  loading  was  em- 
ployed to  calculate  the  binding  constants  of  the 
complex  formation  between  cupric  ion  and  the 
organic  ligands  in  solution.  Small  amounts  of 
strongly  complexing  ligands  were  present  in  the 
dissolved  organic  fractions.  The  calculated  com- 
plex-formation constants  show  that  organic  che- 
lates play  a  significant  role  in  the  speciation  of 
Cu(II)  in  the  studied  aquatic  systems.  These  organ- 
ic compounds  exhibit  polyfunctional  character  and 
heterogeneous  acidic  functional  group  chemistry 
and  therefore  present  a  broad  spectrum  of  reactiv- 
ity toward  the  cupric  ion.  Metal  complexation  in 
such  complex  ligand  systems  is  often  assumed  to 
have  a  single  type  of  bonding  dominate.  However, 
natural  polyligands  like  humics,  hydrous  oxides, 
clays,  and  bacterial  surfaces  have  no  constant  reac- 
tion stoichiometry  nor  constant  reaction  energe- 
tics. These  naturally  occurring  ligands  may  be 
responsible  for  the  availability  of  some  micronu- 
trients  and  for  the  inactivation  of  toxic  heavy 
metals  in  the  studied  lagoons.  Metal  binding  inten- 
sity is  a  function  of  the  system  composition,  so  the 
sites  being  occupied  at  high  adsorption  densities 
are  different  from  those  being  occupied  at  low 
adsorption  density,  forming  intrinsically  weaker 
adsorption  bonds.  The  modeling  approach  used 
takes  into  account  the  variation  in  metal-ligand 
binding  intensity  as  a  function  of  system  composi- 
tion. This  method  to  evaluate  Cu(II)-organic 
matter  interactions  is  the  most  appropriate  as  long 
as  the  chemical  nature  of  the  dissolved  organic 
substances  is  not  perfectly  well-known.  (Chonka- 
PTT) 
W90-09218 


COLLOIDAL  BEHAVIOR  OF  ACTINIDES  IN 
AN  OLIGOTROPHY  LAKE. 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

K.  A.  Orlandini,  W.  R.  Penrose,  B.  R.  Harvey,  M. 
B.  Lovett,  and  M.  W.  Findlay. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  24,  No.  5,  p  706-712,  May  1990.  8 
fig,  7  tab,  17  ref.  U.S.  Government  Contract  W-31- 
109-ENG-38. 

Descriptors:  "Actinide  elements,  "Chemical  analy- 
sis, "Environmental  tracers,  "Lakes,  "Oligotrophic 
lakes,  "Path  of  pollutants,  "Tracers,  "Water  analy- 
sis, "Water  chemistry,  Colloids,  Data  acquisition, 
Wales. 

Understanding  the  speciation  of  low  levels  of  ac- 
tinides  from  fallout  and  from  local  sources  in  fresh- 
water systems  is  important  in  order  to  predict  their 
distributions  in  the  environments.  Since  these  ma- 
terials make  excellent  tracers  for  determining  sedi- 
mentation rates  and  other  environmental  param- 
eters, it  is  important  to  determine  their  physical 
and  chemical  properties  in  relatively  pristine  sys- 
tems. Actinide  analyses  were  carried  out  in  an 
artificial,  oligotrophic  lake  in  northwest  Wales, 
United  Kingdom,  which  is  used  as  a  source  of 
cooling  water  for  a  nuclear  power  plant.  The 
concentrations  of  the  actinide  elements  plutonium, 
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americium,  thorium,  and  curium,  and  their  distri- 
butions among  different  colloidal  sizes  were  deter- 
mined. Actinide  concentrations  in  the  dissolved 
fraction  (less  than  0.45  micrometers)  were  as  fol- 
lows: Pu239,240,  6.4-12.5  fCi/L;  Am241,  2.5-18.2 
fCi/L;  Th232,  0.1 1-1.09  fCi/L;  and  Cm244,  0.3-1.4 
fCi/L.  The  majority  of  the  actinides  in  the  lake 
were  retained  by  hollow-fiber  ultrafilters  of  5-nm 
(nominal  100,000  MW)  or  100-nm  pore  sizes;  the 
actinides  appeared  to  be  bound  reversibly  to  colloi- 
dal material  of  unknown  composition.  The  two 
environmentally  stable  oxidation  states  of  plutoni- 
um, IV  and  V,  could  be  separated  by  ultrafiltra- 
tion. These  results  indicate  that  submicron  colloi- 
dal material  can  dominate  the  aqueous  properties 
of  actinides.  (Author's  abstract) 
W90-09219 


MODEL  OF  THE  EXCHANGE  OF  INORGANIC 
CHEMICALS  BETWEEN  WATER  AND  SEDI- 
MENTS. 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

M.  L.  Diamond,  D.  Mackay,  R.  J.  Cornett,  and  L. 

A.  Chant. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  24,  No.  5,  p  713-722,  May  1990.  6 

fig,  3  tab,  34  ref. 

Descriptors:  "Isotopic  tracers,  "Lake  sediments, 
"Model  studies,  "Path  of  pollutants,  "Radioiso- 
topes, "Sediment-water  interfaces,  "Water  chemis- 
try, Data  interpretation,  Mathematical  models, 
Sensitivity  analysis,  Simulation  analysis. 

A  simple  mathematical  model  was  developed  to 
describe  the  movement  of  radioisotopes  added  to 
lake  enclosures,  first  during  initial  loss  from  water 
to  sediments,  and  second  during  release  from  sedi- 
ments into  isotope  free  water.  The  model  was 
based  on  the  concept  of  'aquivalent'  concentration, 
an  equilibrium  criterion  analogous  to  fugacity,  but 
suitable  for  involatile  chemicals.  It  treated  two 
homogeneous  compartments,  water  and  an  active 
layer  of  sediments,  and  exchange  by  bidirectional 
diffusion,  sediment  deposition,  and  resuspension. 
Model  simulations  of  isotope  loss  agreed  well  with 
experimental  results  obtained  for  seven  isotopes 
added  to  two  lake  enclosures.  Simulations  of  iso- 
tope release  from  sediments  were  satisfactory  but 
less  accurate.  The  results  illustrated  that  the  behav- 
ior of  isotopes  can  be  estimated  from  their  differing 
particle-sorption  characteristics,  as  quantified  by 
the  isotope-specific  Kp  and  by  enclosure  specific 
suspended  particle  concentrations  and  sediment 
deposition/resuspension  rates.  The  model  facilitat- 
ed interpretation  of  the  observations  and,  in  par- 
ticular, elucidated  the  roles  of  transport  processes 
and  particle  sorption  in  controlling  chemical  ex- 
change rates.  (Author's  abstract) 
W90-09220 


CONVERSION  AND  PARTITIONING  OF 
RADIO-LABELLED  MERCURY  CHLORIDE  IN 
AQUATIC  MODEL  SYSTEMS. 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
O.  Regnell. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  3,  p  548-553,  1990.  6 
fig,  4  tab,  29  ref. 

Descriptors:  "Mercury,  "Path  of  pollutants,  "Ra- 
dioactive tracers,  "Water  pollution,  Methylmer- 
cury.  Model  studies,  Sediment  analysis,  Sediment 
contamination,  Volatility,  Water  analysis. 

Conversion  and  partitioning  of  radio-labelled  inor- 
ganic mercury  (203HgCI2)  was  studied  in  freshwa- 
ter model  systems  composed  of  sediment  and 
water,  or  water  alone,  incubated  for  up  to  10  days. 
The  mercury  fractions  studied  were  total  203Hg  in 
water  and  methyl  203Hg  in  sediment,  and  volatil- 
ized 203Hg  in  the  gas  phase.  Water  samples  were 
filtered  to  obtain  values  for  dissolved  total  203Hg 
and  methyl  203Hg.  Methylated  203Hg  was  detect- 
ed in  all  systems.  Most  of  the  methyl  203Hg  was 
bound  to  the  sediments.  Net  methyl  203Hg  pro- 
duction in  a  system  with  reduced  sediment  was  an 
order  of  magnitude  greater  than  in  the  other  sys- 
tems. Volatilization  of  203Hg  was  most  rapid  in 
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the  systems  without  sediment,  while  no  volatiliza- 
tion took  place  in  sterilized  systems.  This  model 
system  allows  for  the  study  of  chemical  speciation 
and  distribution  of  mercury  in  freshwater  environ- 
ments under  realistic  conditions.  By  changing 
physical,  chemical,  and  biological  parameters  in 
the  system  it  is  possible  to  study  how  different 
conditions  influence  the  fate  of  mercury.  An  added 
advantage  of  the  model  system  is  that  methylation 
and  volatilization  of  mercury  can  be  studied  simul- 
taneously. (Author's  abstract) 
W90-09236 


TRANSPORT  AND  STORAGE  OF  137CS  AND 
210PB  IN  SEDIMENTS  OF  LAKE  ST.  CLAIR. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

J.  A.  Robbins,  A.  Mudrock,  and  B.  G.  Oliver. 
Canadian  Journal  of  Fisheries  and  Aquatic   Sci- 
ences CJFSDX,  Vol.  47,  No.  3,  p  572-587,  1990.  15 
fig,  6  tab,  41  ref. 

Descriptors:  *Cesium  radioisotopes,  *Lake  St 
Clair,  'Lake  sediments,  *Lead  radioisotopes,  *Path 
of  pollutants,  'Radioisotopes,  'Sediment  contami- 
nation, *Water  pollution  sources,  DDT,  Mercury, 
Polyvinyl  chloride,  Seasonal  variation,  Vertical 
distribution,  Water  pollution. 

In  1985,  cores  were  collected  by  diver  from  areas 
with  fine-grained  sediments  in  Lake  St.  Clair  (situ- 
ated between  Lake  Huron  and  Lake  Erie).  Al- 
though the  lake  is  shallow,  rapidly  flushed,  and 
possesses  only  a  thin  layer  of  postglacial  sediment 
(about  30  cm  maximum),  8%  of  the  estimated 
137Cs  loading  from  atmospheric  nuclear  testing  in 
the  mid-1960s  and  13%  of  the  potential  standing 
crop  of  excess  210Pb  were  retained.  A  sediment 
column  transport  model  including  eddy  diffusive 
mixing,  advection,  and  resuspension,  acceptably 
described  the  vertical  distribution  of  these  radionu- 
clides, as  well  as  stable  lead,  and  implied  that  such 
efficient  retention  may  be  of  recent  origin,  occur- 
ring with  the  onset  of  net  sedimentation  about  100 
years  ago.  The  model  showed  that,  at  selected 
sites,  the  history  of  lake  loading  by  particle-associ- 
ated contaminants  can  be  reconstructed  from  sedi- 
ment profiles.  Horizontally  averaged  characteris- 
tics of  the  deposit  indicate  a  surface  mixed  layer 
mass  of  5  g/square  cm  and  tracer  residence  time  of 
3  years  in  accord  with  residence  times  of  surficial 
Hg,  PCBs  (polychlorobiphenyls)  and  DDT.  Trap- 
collected  materials  from  two  sites  show  markedly 
contrasting  seasonal  variations  in  137Cs  activity 
reflecting  differing  proportions  of  particles  derived 
from  inflow  (about  300  mBq/gram)  and  resuspen- 
sion (<  30  mBq/gram).  (Author's  abstract) 
W90-09237 


NITRATE  CONTAMINATION  OF  GROUND- 
WATER IN  NORTH  AMERICA. 

Agricultural  Research  Service,  Lincoln,  NE. 

J.  F.  Power,  and  J.  S.  Schepers. 

Agriculture,       Ecosystems       and       Environment 

AEENDO,  Vol.  26,  No.  3/4,  p  165-187,  October 

1989.  2  fig,  5  tab,  30  ref. 

Descriptors:  'Fertilization,  'Groundwater  pollu- 
tion, 'Irrigation  practices,  'Leaching,  'Nitrates, 
•Nonpoint  pollution  sources,  'North  America, 
•Path  of  pollutants,  'Water  pollution  sources, 
Geologic  formations,  Groundwater  quality,  Litera- 
ture review,  Manure,  Septic  tanks,  Water  manage- 
ment, Well  water. 

Groundwater  serves  as  the  primary  domestic 
water  supply  for  over  90%  of  the  rural  population 
and  50%  of  the  total  population  of  North  America. 
Consequently,  protection  of  groundwater  from 
contamination  is  of  major  concern.  This  paper 
reviews  the  problem  of  controlling  nitrate  pollu- 
tion of  groundwater  in  North  America.  Nitrates  in 
groundwater  originate  from  a  number  of  non-point 
sources,  including  geological  origins,  septic  tanks, 
improper  use  of  animal  manures,  cultivation  (espe- 
cially fallowing),  precipitation,  and  fertilizers.  Ac- 
cumulation of  nitrate  N  in  groundwater  is  probably 
attributed  to  different  sources  for  different  regions. 
Major  areas  of  nitrate  pollution  often  occur  under 
irrigation  because  leaching  is  required  to  control 


salt  accumulation  in  the  root  zone.  In  the  last  few 
decades,  areas  under  irrigation  and  the  use  of  N 
fertilizers  have  increased  greatly,  and  both  of  these 
have  probably  contributed  to  groundwater  nitrate 
problems.  Use  of  known  best  management  prac- 
tices (irrigation  scheduling,  fertilization  based  on 
calibrated  soil  tests,  conservation  tillage,  accepta- 
ble cropping  practices,  recommended  manuring 
rates)  has  been  demonstrated  to  be  highly  effective 
in  controlling  leaching  of  nitrates.  Government 
policies  are  needed  that  will  encourage  and  reward 
the  use  of  the  best  management  practices  that  help 
control  nitrate  accumulations  in  groundwater.  (Au- 
thor's abstract) 
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NITRATE  POLLUTION  OF  GROUNDWATER 
IN  WESTERN  EUROPE. 
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Descriptors:  'Europe,  'Fertilization,  'Groundwat- 
er pollution,  'Land  use,  'Leaching,  'Nitrates, 
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In  groundwater  recharge  areas  with  large  portions 
of  agricultural  land,  the  nitrate  concentration  of 
well  water  has  shown  rising  trends  in  many  coun- 
tries within  the  last  2  to  3  decades.  Nitrate  pollu- 
tion in  groundwater  in  Western  Europe  is  re- 
viewed. Nitrate  leaching  from  agricultural  land 
must  be  considered  as  an  important  non-point 
source  for  nitrate  contamination  of  the  groundwat- 
er. In  the  humid  regions  of  Europe,  nitrate  leach- 
ing takes  place  mainly  during  autumn,  winter,  and 
early  spring.  Site-specific  and  land-use-specific 
data  for  the  mean  nitrate  N  concentration  of  the 
annual  groundwater  recharge  show  rather  high 
concentrations  for  sandy  soils  with  arable  crops, 
intensively  managed  grazed  grassland,  and  field 
cropping  of  vegetables.  These  concentrations  can 
exceed  the  European  drinking  water  limit  of  11.3 
mg/L  of  nitrate  N  (50  mg/L  nitrate)  by  a  factor  of 
between  2  and  more  than  4.  Moreover,  conversion 
of  permanent  grassland  to  arable  land  causes 
strongly  enhanced  nitrate  leaching  for  a  limited 
time  period.  To  reduce  the  nitrate  load  of  ground- 
water it  is  very  important  to  minimize  the  residual 
nitrate  content  in  the  root  zone  at  harvest  time,  to 
preserve  the  nitrate  during  the  main  leaching 
period  in  the  form  of  biologically  fixed  plant  N 
within  the  N  cycle,  and  to  minimize  the  nitrate 
input  of  total  recharge  area  of  a  groundwater  well 
(by  enlarging  areas  with  low  nitrate  inputs  at  the 
expense  of  areas  with  high  nitrate  inputs).  Results 
of  a  closer  coordination  of  fertilizing  with  the  N 
supply  of  the  soil  (nitrate  in  the  root  zone  in  spring, 
N  mineralization)  and  of  cropping  of  winter  catch 
crops  are  shown.  The  site-specific  and  time-specif- 
ic nitrate  leaching  risk  during  the  leaching  period 
is  quantified.  Nitrate  losses  by  microbial  denitrifi- 
cation in  the  groundwater  can  play  an  important 
role.  Quantitative  understanding  of  the  complex 
processes  determining  the  final  nitrate  concentra- 
tion of  a  groundwater  well  is  crucial.  All  agricul- 
tural and  groundwater  management  measures 
should  be  applied  to  secure  a  sufficient  water  qual- 
ity. (Author's  abstract) 
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IMPACT  OF  AGRICULTURAL  PRACTICES  ON 
GROUNDWATER  SALINITY. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  4C. 
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TRACE  ELEMENTS. 
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Trace  element  contamination  of  groundwater  by 
agricultural  activities  is  reviewed.  An  analysis  of 
reactivity  and  mobility  of  trace  elements  indicated 
that  cationic  trace  elements  (mainly  heavy  metals) 
tended  to  be  strongly  retained  by  earth  materials 
due  to  ion  exchange,  sorption,  and  mineral  solubili- 
ty, and  do  not  typically  accumulate  in  groundwat- 
er to  very  high  concentrations,  the  exception  being 
shallow  soil  profiles  with  coarse  textured  soils  and 
large  water  fluxes.  In  contrast,  anionic  trace  ele- 
ments (mainly  oxyanions),  although  retained  by 
earth  materials  (clays  and  sesquiozides)  to  some 
extent,  are  subject  to  greater  mobility  and  may 
accumulate  to  high  concentrations  in  groundwater. 
A  case  study  on  application  of  sewage  sludges  to 
cropped  soils  indicated  that  heavy  metals  (Cd,  Cr, 
Cu,  Ni,  Pb,  Zr)  accumulated  almost  entirely  on  the 
surface  15  cm  soil  depth  owing  to  sorption  by 
clays  and  hydrous  oxides  of  Fe  and  Mn,  complex- 
ion by  soil  organic  matter,  and  precipitation  as 
inorganic  minerals.  A  second  case  study  was  pre- 
sented on  trace  element  accumulation  in  shallow 
groundwaters  under  irrigated  lands  in  the  San  Joa- 
quin Valley,  California,  where  Se  toxicosis  to  fish 
and  waterfowl  was  recently  discovered  resulting 
from  the  disposal  of  saline  agricultural  drainage 
waters  containing  naturally  occurring  toxic  ele- 
ments. The  shallow  groundwater  problem  was  de- 
scribed, with  extensive  data  on  trace  element  con- 
tamination but  with  a  principal  focus  on  Se,  As, 
Mo,  and  B.  A  study  of  the  processes  affecting  the 
distribution  and  mobility  of  Se  indicated  that  it  is 
highly  correlated  to  salinity  levels  in  the  ground- 
water, and  its  accumulation  of  up  to  4200  microg/ 
L  is  the  result  of  leaching  of  soil  Se  derived  from 
the  Coast  Range  mountains.  These  mountains  are 
composed  of  marine  sedimentary  rocks  and  subse- 
quent evaporative  salinization  of  shallow  ground- 
waters, as  is  documented  by  delta  018(2)  data.  The 
practice  of  irrigation  in  this  arid  climate  was 
shown  to  have  escalated  the  toxic  element  problem 
by  mobilizing  soil  Se,  and  the  particular  design  of 
artificial  subsurface  drainage  used  in  this  area  ap- 
pears to  collect  high  concentrations  of  Se  from 
deeper  portions  of  the  shallow  groundwater.  (Au- 
thor's abstract) 
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GENERAL  PRINCIPLES  OF  PESTICIDE 
MOVEMENT  TO  GROUNDWATER. 

Agricultural    Research    Organization,    Bet-Dagan 
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Contamination  of  groundwater  through  the  agri- 
cultural use  of  synthetic  organic  pesticides  poten- 
tially involves  both  point-source  and  nonpoint- 
source  pollution.  During  their  movement  through 
the  unsaturated  zone,  pesticides  interact  with  the 
solid  and  liquid  phases  of  the  porous  media.  The 
term  'retention'  is  used  to  describe  the  phase  distri- 
bution (adsorption  and  desorption)  of  pesticides  in 
soil.  Once  a  pesticide  reaches  the  soil,  it  may 
undergo  transformation  (biological  or  chemical 
degradation),  controlled  by  its  chemical  properties, 
the  characteristics  of  the  soil  medium,  the  leaching 
regime,    and    fluctuations   of  ambient   conditions. 
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Pesticides  may  move  through  the  unsaturated  zone 
dissolved  in  water,  as  organic  vapors,  or  adsorbed 
on  soil  particles.  Pesticide  movement  as  a  solute  in 
the  unsaturated  zone  may  be  characterized  (1)  as 
liquid  diffusion  or  (2)  as  mass  flow  in  the  water 
phase.  Transport  in  the  gaseous  phase  is  an  impor- 
tant movement  pathway  which  affects  both  the 
concentration  and  the  distribution  of  pesticides  in 
the  unsaturated  zone.  Some  soils  shrink  and  crack 
when  subjected  to  wetting  and  drying  cycles;  in 
the  wetting  cycle,  pesticides  adsorbed  on  colloidal 
material  can  be  transported  downward  to  the 
groundwater.  The  need  to  predict  the  simultaneous 
transport  of  water  and  pesticides  in  soil  has  stimu- 
lated the  development  of  a  series  of  mathematical 
models.  A  relatively-new  approach  to  evaluating 
the  movement  of  pesticides  uses  the  model  of 
solute  transport  on  a  field  scale.  But  only  coordi- 
nated research,  on  a  field  scale,  including  physical, 
physicochemical,  and  biological  aspects  will  allow 
us  to  understand  and  predict  pesticide  contamina- 
tion of  groundwater  and  to  suggest  ways  for  un- 
saturated-zone  remediation  when  pesticide  pollu- 
tion occurs.  (MacKeen-PTT) 
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Since  1980,  many  studies  have  begun  to  look  at  the 
occurrence  of  pesticides  in  groundwater  in  humid 
areas;  these  range  from  controlled  field/plot  re- 
search studies,  to  simple  monitoring  of  public 
water  supplies  to  assess  the  occurrence  of  pesti- 
cides. Commonly  detected  pesticides  include 
mobile  and/or  volatile  soil  fumigants  and  nemati- 
cides  used  on  vegetable  or  specialty  crops,  and 
herbicides  from  the  humid  corn  belt  regions.  A 
total  of  39  pesticides  from  point  and  nonpoint 
sources  has  been  detected  in  groundwater  from  34 
states  or  provinces.  Kansas  studies  suggested  that  8 
to  10%  of  private,  rural  drinking  water  supply 
wells  and  10%  of  public  water  supply  wells  exhib- 
ited pesticide  contamination.  Surveys  in  Minnesota 
and  Iowa,  states  with  more  intensive  pesticide 
usage,  suggested  that  30%  of  the  more  susceptible 
public  water  supply  wells  and  30  to  60%  of  private 
wells  were  contaminated  with  pesticide  residues. 
In  contrast,  Illinois,  a  very  high  use  state,  has 
detected  few  pesticides  in  public  water  supply 
wells,  except  where  related  to  a  commercial  point 
source.  Controlled  plot  studies  showed  the  inter- 
mittent, often  rapid  delivery  of  many  pesticides  to 
shallow  groundwaters.  The  preferential  flow  of 
water  and  solutes  through  soil  and  rock  contribut- 
ed to  the  delivery  of  pesticides  to  groundwater. 
Some  studies  show  pesticide  leaching  more  com- 
monly in  finer  textured  soils  than  coarser,  sandy 
textured  soils.  Generally,  the  concentrations  of 
pesticides  in  groundwater  were  low,  in  the  0.1  to 
5.0  microg/L  range;  while  pesticide  contamination 
of  groundwater  merits  attention,  the  concentration 
of  pesticides  in  drinking  water  derived  from  sur- 
face waters  will  typically  be  greater.  (Author's 
abstract) 
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A  review  of  pesticide  contamination  of  shallow 
and  deep  groundwater  in  Western  Europe  was 
presented.  Certain  triazine  herbicides  and  their 
transformation  products  have  been  detected  most 
frequently.  The  average  concentration  in  measur- 
ing series  for  deep  groundwater  was  usually  below 
0.1  microg/L,  and  the  highest  values  were  usually 
below  0.5  microg/L.  The  concentrations  of  meco- 
prop  in  deep  groundwater  ranged  up  to  0.6 
microg/L,  and  those  of  bentazone  to  almost  1.0 
microg/L.  Some  other  herbicides  were  found  at 
comparatively  high  concentrations  and  the  highest 
values  were  found  for  TBA  and  TCA  in  tile  drain 
water.  The  soil  fumigant  1,3-dichloropropene  was 
mainly  found  in  shallow  groundwater,  but  its  ad- 
mixture 1,2-dichloropropane  was  also  found  in 
deep  groundwater,  at  concentrations  exceeding  10 
microg/L.  Residues  of  the  nematicides  aldicarb 
and  oxamyl  have  been  measured  in  shallow  and 
intermediate  groundwater,  but  measurements  for 
deep  groundwater  are  still  lacking.  Some  carbamo- 
yl-oximes  incubated  in  subsoil  materials  exhibited  a 
high  rate  of  transformation  in  anaerobic  subsoils. 
The  maximum  admissible  concentration  of  0.1 
microg/L  in  a  Directive  of  the  European  Commu- 
nities of  1980  is  the  subject  of  much  debate,  be- 
cause a  toxicological  basis  for  the  directive  is  lack- 
ing. (Author's  abstract) 
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COMPARISON  OF  NITRIFICATION  RATES 
IN  THREE  BRANCHES  OF  THE  LOWER 
RIVER  RHINE. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
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The  nitrogen  cycle  in  the  lower  Rhine  River  was 
analyzed,  using  data  on  concentrations  of  ammoni- 
um, nitrite,  and  nitrate,  measured  in  the  period 
from  1972  to  1986.  The  massive  discharge  of  am- 
monium in  densely  populated  areas  of  West  Ger- 
many led  to  microbial  nitrification,  detectable  as 
decreases  in  ammonium  and  nitrite  concentrations 
in  the  lower  Rhine  River  over  reaches  85-133  km 
long.  The  distribution  of  the  nitrogen-rich  Rhine 
waters  over  three  different  branches  in  the  Nether- 
lands permits  some  of  the  factors  governing  micro- 
bial nitrification  in  the  river  bed  to  be  discriminat- 
ed. In  the  fast-flowing  main  channel,  intensively 
used  by  ships,  nitrification  is  more  important  than 
in  the  smaller  branches,  despite  the  short  residence 
time  of  the  water  in  the  main  channel.  Differences 
in  the  flow  rate  of  water,  in  grain  size  distribution 
of  sediments,  and  in  intensity  of  shipping  (aeration, 
turbulence)  seemed  to  be  responsible  for  the  differ- 
ent rates  of  nitrification.  (Author's  abstract) 
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Residues  of  p,p'-DDE,  p.p'DDD,  p.p'DDT,  the 
alpha,  beta,  and  gamma  isomers  of  BHC,  aldrin, 
and  heptachlor  in  water  from  four  different  sites  of 
the  Mahala  water  reservoir  were  monitored  peri- 
odically from  September  1985  to  October  1987.  All 
the  samples  contained  the  above  residues  in  vary- 
ing concentrations.  Isomers  of  BHC  predominated 
and  were  followed  in  relative  dominance  by  aldrin, 
total  DDT  and  heptachlor  residues.  p,p'-DDE  and 
p,p'-DDD  constituted  the  major  fraction  of  total 
p,p'-DDT.  Monthly  total  organochlorine  residue 
levels  in  water  ranged  between  1.07  and  81.23 
microg/L.  The  variation  is  attributed  to  the  run-off 
or  subsoil  water  movement  from  the  catchment 
area.  (Author's  abstract) 
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Resistance  to  14  antibiotics  was  tested  in  270  Sal- 
monella strains  isolated  from  different  aquatic  envi- 
ronments. All  the  strains  were  sensitive  to  nalidixic 
acid  (30  microg)  and  cephalothin  (30  microg)  but 
more  than  90%  were  resistant  to  tetracycline  (30 
microg).  The  percentage  of  strains  resistant  to 
other  antimicrobial  substances  depended  on  the 
antibiotic  and  the  isolation  source.  Twenty-four 
resistance  patterns  were  recorded  in  strains  isolat- 
ed from  three  environmental  sources  (the  river 
water  of  the  Guadalhorce,  which  receives  sewage 
effluents  of  a  small  village;  a  marine  zone  at  the 
mouth  of  the  Guadalhorce  that  receives  the  indus- 
trial wastewaters  and  sewage  of  the  western  part 
of  Malaga;  and  the  marine  zone  influenced  by 
discharges  of  a  sewage  outfall  located  in  Fuengir- 
ola,  Malaga,  Spain),  The  only  multi-resistance  de- 
tected in  the  three  ecosystems  was  that  of  sulfadi- 
azine and  tetracycline  (about  20%).  The  serotypes 
most  frequently  detected  with  multi-resistance  to 
different  antibiotics  were  Salmonella  typhimurium 
and  Salmonella  blockley.  (Author's  abstract) 
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DIARRHEIC  SHELLFISH  TOXIN,  IN  NATU- 
RAL POPULATIONS  OF  DINOPHYSIS  SPP. 
FROM  THE  EASTERN  COAST  OF  NORTH 
AMERICA. 

Institut  Maurice-Lamontagne,  Mont-Joli  (Quebec). 
Biological  Oceanography  Div. 
A.  D.  Cembella. 

Journal  of  Applied  Phycology  JAPPEL.  Vol.  1, 
No.  4,  p  307-310,  December   1989.    1   tab,  9  ref. 

Descriptors:  'Dinoflagellates,  'Fish  toxins,  'Path 
of  pollutants,  'Shellfish  toxins,  'Toxins,  Canada, 
Gulf  of  St   Lawrence,   High   performance   liquid 
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chromatography.     Immunoassay,     Okadaic     acid, 
Phytoplankton. 

Okadaic  acid,  one  of  the  principal  toxin  compo- 
nents implicated  in  cases  of  diarrheic  shellfish  poi- 
soning (DSP),  was  identified  for  the  first  time  in 
natural  phytoplankton  assemblages  from  North 
American  waters.  During  periods  in  late  summer 
when  significant  quantities  of  okadaic  acid  were 
detected  in  net  haul  samples  in  the  lower  estuary 
and  Gulf  of  St.  Lawrence  in  eastern  Canada,  the 
phytoplankton  community  consistently  contained 
species  of  the  dinoflagellate  genus  Dinophysis.  The 
presence  of  okadaic  acid  was  detected  by  screen- 
ing dinoflagellate  extracts  with  an  enzyme-linked 
immunological  assay;  positive  results  were  con- 
firmed by  reverse  phase  high  performance  liquid 
chromatography  separation,  followed  by  fluores- 
cence detection.  Okadaic  acid  was  only  found  in 
phytoplankton  samples  in  which  the  photosynthet- 
ic  dinophysoid  species  D.  norvegica  and  D.  acu- 
minata were  prominent;  blooms  of  the  related  he- 
terotrophic species  D.  rotundata  exhibited  no  trace 
of  okadaic  acid,  nor  other  suspected  DSP  compo- 
nents. (Author's  abstract) 
W90-09277 


PESTICIDE  CONTAMINATION  OF  GROUND 
WATER  IN  THE  UNITED  STATES:  A  REVIEW. 

Delaware  Univ.,  Newark.   Dept.  of  Agricultural 

Engineering. 

W.  F.  Ritter. 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  25,  No.  1,  p  1-29,  February  1990.  3 

tab,  49  ref. 

Descriptors:  *Aldicarb,  *Atrazine,  *Fumigants, 
'Groundwater  pollution,  *Nonpoint  pollution 
sources,  *Path  of  pollutants,  'Pesticides,  *Triazine 
herbicides,  *United  States,  *Water  pollution 
sources,  Agricultural  chemicals,  Literature  review. 

A  review  of  pesticides  in  groundwater  in  the 
United  States  is  presented.  Over  70  pesticides  have 
been  detected  in  groundwater.  Aldicarb  and  atra- 
zine,  along  with  the  soil  fumigants  1,2-dibromoeth- 
ane,  1,2-dichlorophopane,  and  l,2-dibromo-3- 
chlorophopane  have  been  the  pesticides  most  fre- 
quently detected  in  groundwater.  Atrazine  concen- 
trations have  been  correlated  with  high  nitrate 
concentrations.  The  triazine  herbicides  simazine 
and  cyanazine  have  also  been  detected  in  ground- 
water. The  annual  amount  of  recharge,  soil  type, 
depth  of  aquifer  from  the  surface,  nitrate  contami- 
nation, and  soil  pH  are  important  field  parameters 
in  determining  groundwater  contamination  poten- 
tial by  pesticides.  Pesticide  leaching  is  reduced  by 
proper  choice  of  crop  rotation,  increasing  pesticide 
application  efficiency,  and  integrated  pest  manage- 
ment. (Author's  abstract) 
W90-09278 


LYSIMETER  STUDIES  OF  THE  EXPERIMEN- 
TAL INSECTICIDE  BAS  263  I. 

Fraunhofer-Inst.   fuer   Umweltchemie   und   Oeko- 

toxikologie,  Schmallenberg  (Germany,  F.R.). 

M.  Herrchen,  W.  Kordel,  W.  Klein,  and  R.  T. 

Hamm 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  25.  No.  1,  p  31-53,  February  1990.  3 

fig,  5  tab,  12  ref. 

Descriptors:  'Field  tests,  •Groundwater  pollution, 
•Insecticides,  *Leachates,  'Lysimeters,  *Soil  con- 
tamination, Mathematical  models,  Metabolites, 
Path  of  pollutants,  Plant  tissues,  Radioactive  trac- 
ers. 

The  leaching  behavior,  distribution,  and  metabo- 
lism of  the  experimental  insecticide  N-methyl-0- 
2((2-chloro,  l-methoxy)ethoxy)phenylcarbamate 
(BAS  263  I)  were  investigated.  A  lysimeter  study 
of  the  undisturbed  monolith  within  one  year  fol- 
lowing insecticide  application  was  performed  using 
radioactive  tracers.  The  radiolabeled  residues  dis- 
tribution in  the  leaching  water,  in  1  m  soil,  and  in 
plants  was  analyzed,  and  the  soil  monoliths  were 
characterized  chemically  and  microbiologically. 
Concentrations  exceeding  0.1  microg/L  of  the  in- 
secticide or  of  known  metabolites  were  not  found 
at  any  time  in  the  leachate.  One  year  after  applica- 


tion, more  than  96%  of  the  persisting  radioactive 
material  was  detected  in  the  0-40  cm  soil  layers  as 
polar  non-extractable  residues.  The  insecticide 
itself  was  not  detected  in  soil  at  a  limit  of  1.8 
microg/kg.  The  total  residues  in  the  cultivated 
crop,  especially  in  the  edible  parts  of  the  plants, 
were  below  0.13  ng/kg,  calculated  for  the  molecu- 
lar weight  of  the  active  ingredient  and  correspond- 
ing to  less  than  0.14%  of  the  initially  applied 
insecticide.  Results  on  the  active  ingredient  and 
known  metabolites  were  in  agreement  with  those 
of  a  field  study.  (Author's  abstract) 
W90-09279 


TRACE  ELEMENT  AND  BIOTIC  CHANGES 
FOLLOWING  A  SIMULATED  OIL  SPILL  ON  A 
MUDFLAT  IN  PORT  VALDEZ,  ALASKA. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
H.  M.  Feder,  A.  S.  Naidu,  and  A.  J.  Paul. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 
3,  p  131-137,  1990.  4  fig,  3  tab,  57  ref.  EPA  grant 
R800944-02-0. 

Descriptors:  *Alaska,  *Fate  of  pollutants,  "Oil  pol- 
lution, *Oil  spills,  *Path  of  pollutants,  "Port 
Valdez,  'Water  pollution  effects,  Clays,  Copepods, 
Mud  flats,  Sediment  contamination,  Sediments, 
Silica,  Tidal  effects. 

A  mudflat  in  Port  Valdez,  Alaska,  was  examined 
to  determine  effects  of  experimental  additions  of 
Prudhoe  Bay  crude  oil  on  metal  chemistry  and 
harpacticoid  copepod  abundance.  Hydrocarbon 
concentrations  were  at  background  levels  30  days 
after  final  addition  of  oil.  The  short  residence  time 
of  oil  added  to  sediments  is  attributable  to  physical 
removal  of  oil  by  tides,  low  sediment  permeability, 
and  low  affinity  of  hydrocarbons  for  periglacial 
clay  surfaces.  Elemental  concentrations,  except  Si, 
were  lower  in  oiled  than  in  unoiled  sediments. 
Elemental  depletion  in  oil-impacted  sediments  is 
attributable  to  mobilization  of  metals  from  oxide/ 
hydroxide  sediment  phases  or  to  desorption  from 
clay  due  to  lowering  of  oxidation-reduction  poten- 
tial-pH  of  sediments  subsequent  to  oil  addition.  In 
oiled  sediments,  abundance  of  the  harpacticoid  co- 
pepods Harpacticus  uniremis,  Halectinosoma  goth- 
iceps,  and  Heterolaophonte  species  was  similar  to 
or  higher  than  values  within  unoiled  plots.  The 
reasons  for  lack  of  deleterious  effects  of  oil  on 
copepods  in  Port  Valdez  are  not  yet  understood. 
(Author's  abstract) 
W90-09298 


MEDITERRANEAN  POLLUTION  FROM  A 
FERRO-NICKEL  SMELTER:  DIFFERENTIAL 
UPTAKE  OF  METALS  BY  SOME  GASTRO- 
PODS. 

Athens    Univ.    (Greece).    Zoological    Lab.    and 

Museum. 

A.  Nicolaidou,  and  J.  A.  Nott. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 

3,  p  137-143,  1990.  3  fig,  3  tab,  15  ref.  EEC  grant 

STJ  -0046-0 1  -U  K(TT)/-02-G  R(TT). 

Descriptors:  *Bioaccumulation,  'Gastropods, 
'Greece,  'Metals,  'Path  of  pollutants,  'Water  pol- 
lution sources,  Cadmium,  Chromium,  Cobalt, 
Copper,  Environmental  effects,  Industrial  wastes, 
Iron,  Manganese,  Nickel,  Water  pollution  effects, 
Zinc. 

At  Larymna,  in  the  Northern  Evoikos  Gulf, 
Greece,  there  is  a  small  bay  that  is  dominated  by  a 
ferro-nickel  smelter  which  processes  locally-mined 
laterite  and  imported  coal.  It  produces  ferro-nickel 
granules  and  ingots  together  with  metalliferous 
slag.  Spillages  and  dust  derived  from  these  materi- 
als enter  the  marine  environment.  Cadmium,  Co, 
Cr,  Cu,  Fe,  Mn,  Ni,  and  Zn  were  measured  by 
atomic  absorption  spectroscopy  in  the  digestive 
gland  of  the  marine  gastropods  Cerithium  vulga- 
tum,  Monodonta  species,  Murex  trunculus,  Conus 
mediterraneus,  and  Patella  coerulea,  sampled 
during  different  seasons  at  four  sites  near  the  ferro- 
nickel  smelting  plant  and  two  other  control  sites  on 
the  east  coast  of  Greece.  Near  the  smelter  there 
were  higher  concentrations  of  all  metals  (except 
Cu)  in  Cerithium  and  Murex,  and  of  Ni  and  Co  in 
Monodonta,  compared  with  the  control  sites,  indi- 
cating  that   the   plant   contaminated   the  environ- 


ment. The  animals  from  the  contaminated  area 
showed  marked  differences  in  concentrations  that 
were  associated  both  with  the  genera  and  the  sites, 
while  there  were  no  consistent  seasonal  variation. 
(Mertz-PTT) 
W90-09299 


DISSOLVED  AND  PARTICULATE  MERCURY 
LEVELS    IN    THE    IONIAN    AND    AEGEAN 

SEAS. 

Istituto  di  Biofisica,  Pisa  (Italy). 

R.  Ferrara,  B.  E.  Maserti,  M.  Morelli,  and  M.  A. 

Panichi. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 

3,  p  154-155,  1990.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Aegean  Sea,  'Greece,  'Ionian  Sea, 
'Italy,  'Mediterranean,  'Mercury,  'Water  pollu- 
tion sources,  Sampling,  Water  sampling. 

Data  for  mercury  levels  in  the  eastern  basin  of  the 
Mediterranean  are  reported.  Samples  were  collect- 
ed during  an  oceanographic  cruise  in  March  1989. 
Samples  were  collected  every  20  miles  from  the 
Ionian  coast  of  Calabria,  Italy  to  the  Aegean  sea, 
Northern  Sporades,  Greece.  Higher  levels  of  dis- 
solved mercury  were  found  in  the  Aegean  than  in 
the  waters  of  the  Ionian  Sea.  The  concentration  of 
mercury  that  was  associated  with  particulate  sus- 
pended matter  was  lower  in  the  Aegean  compared 
with  the  Ionian  Sea.  Cinnabar  ore  deposits  present 
in  mineralized  areas  of  the  Mediterranean  had  little 
or  no  influence  on  mercury  levels  in  the  water 
column  and  in  suspended  particulate  matter.  Mer- 
cury concentrations  were  of  the  same  order  of 
magnitude  of  those  measured  in  the  oceans. 
(Mertz-PTT) 
W90-09301 


MONITORING  WELL  INTO  ABANDONED 
DEEP-WELL  DISPOSAL  FORMATIONS  AT 
SARNIA,  ONTARIO. 

INTERA   Technologies   Ltd.,   Ottawa   (Ontario). 
For  primary  bibliographic  entry  see  Field  5E. 
W90-09308 


DETECTION  OF  NATURALLY  OCCURRING 
BTX  DURING  A  HYDROGEOLOGIC  INVESTI- 
GATION. 

Gartner  Lee,  Inc.,  Niagara  Falls,  NY. 

D.  D.  Slaine,  and  J.  F.  Barker. 

Ground   Water  Monitoring   Review  GWMRDU, 

Vol.  10,  No.  2,  p  89-94,  Spring  1990.  1  fig,  2  tab,  17 

ref. 

Descriptors:  'Benzene,  'Geochemistry,  'Ground- 
water pollution,  'Landfills,  'Leaching,  'Oil  shale, 
'Path  of  pollutants,  'Toluene,  'Water  pollution 
sources,  'Xylenes,  Baseline  studies,  Clays,  Cores, 
Flame  ionization,  Gas  chromatography,  Glacial 
till,  Limestone,  Pollutant  identification.  Shales, 
Thermal  desorption. 

Benzene,  toluene  and  xylenes  (BTX)  were  detected 
in  groundwater  during  a  contaminant  hydrogeolo- 
gical  investigation  of  a  landfill  site.  The  landfill  site 
was  situated  on  approximately  10m  (33  ft)  of  clay 
and  glacial  till  overburden  soils,  which  were  un- 
derlain by  a  shaly  limestone  bedrock.  The  top  part 
of  the  bedrock  was  the  regional  aquifer  in  the 
study  area.  It  was  initially  thought  that  the  landfill 
was  the  source  of  the  BTX.  However,  the  BTX 
was  detected  in  groundwater  a  considerable  dis- 
tance from  the  known  extent  of  the  leachate 
plume.  Subsequent  detailed  analysis  of  rock  cores 
showed  the  BTX  could  be  leached  from  bitumi- 
nous layers  of  shale  that  were  interbedded  in  lime- 
stone. Rock  core  testing  included  gas  chromato- 
graph  (GC)  analysis  of  organic  free  reagent  water 
used  for  leaching  tests,  flame  ionization  detection 
on  a  solvent  used  for  leaching  tests  and  thermal 
desorption  analysis  of  the  solid  rock.  The  naturally 
occurring  BTX,  along  with  the  presence  of  brack- 
ish groundwater  in  the  shaly  bedrock,  made  it 
difficult  to  identify  groundwater  contamination 
emanating  from  the  landfill.  Thus,  the  presence  of 
BTX  should  not  be  considered  definitive  evidence 
of  groundwater  contamination  in  certain  sedimen- 
tary rock  aquifers.  (Author's  abstract) 
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W90-093 1 1 


METHOD  TO  EVALUATE  THE  VERTICAL 
DISTRIBUTION  OF  VOCS  IN  GROUND 
WATER  IN  A  SINGLE  BOREHOLE. 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Restoration  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-09312 


DIFFERENTIATION  OF  THE  ORIGINS  OF 
BTX  IN  GROUND  WATER  USING  MULTIVAR- 
IATE PLOTS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Groundwater  Contamination  Section. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-09313 


DEVELOPMENT  OF  A  STANDARD,  PURE- 
COMPOUND  BASE  GASOLINE  MIXTURE 
FOR  USE  AS  A  REFERENCE  IN  FIELD  AND 
LABORATORY  EXPERIMENTS. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-09315 


INFLUENCE  OF  CASING  MATERIALS  ON 
TRACE-LEVEL  CHEMICALS  IN  WELL 
WATER. 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

L.  V.  Parker,  A.  D.  Hewitt,  and  T.  F.  Jenkins. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  10,  No.  2,  p  146-156,  Spring  1990.  10  fig,  4 
tab,  26  ref. 

Descriptors:  'Leaching,  "Organic  compounds, 
•Sorption,  *Trace  metals,  *Water  pollution 
sources,  *Well  casings,  'Well  water,  Alkenes,  Aro- 
matic compounds,  Arsenic,  Cadmium,  Chromium, 
Hydrogen  ion  concentration,  Lead,  Monitoring, 
Organic  carbon. 

Four  well  casing  materials:  polyvinyl  chloride 
(PVC);  polytetrafluoroethylene  (PTFE);  and  stain- 
less steel  304  (SS  304)  and  316  (SS  316)  were 
examined  to  determine  their  suitability  for  monitor- 
ing inorganic  and  organic  constituents  in  well 
water.  The  inorganic  study  used  a  factorial  design 
to  test  the  effect  of  concentration  of  mixed  metals 
(arsenic,  chromium,  lead,  and  cadmium),  pH,  and 
organic  carbon.  Sample  times  were  0.5,  4,  8,  24, 
and  72  hours.  Except  for  slow  loss  of  Pb,  PTFE 
well  casings  had  no  significant  effect  on  the  con- 
centration of  metals  in  solution.  For  the  other 
casings,  changes  in  analyte  concentration  often  ex- 
ceeded 10  percent  in  eight  hours  or  less  and,  thus, 
could  bias  analyses  of  samples  taken  from  wells 
constructed  with  these  materials.  Specifically, 
PVC  casings  sorbed  Pb  and  leached  Cd;  SS316 
casings  sorbed  As  and  Pb  and  leached  Cd;  and  SS 
304  casings  sorbed  As,  Cr,  and  Pb  and  leached  Cd. 
Both  stainless  steelcasing  materials  showed  mark- 
edly poorer  performance  than  the  PVC  casings. 
The  well  casings  were  also  tested  for  sorption/ 
desorption  of  10  organic  substances  from  the  fol- 
lowing classes:  chlorinated  alkenes;  chlorinated 
aromatics;  nitroaromatics;  and  nitramines.  Samples 
times  were  0,  1,8,  24,  and  72  hours,  seven  days  and 
six  weeks.  There  were  no  detectable  losses  of 
analytes  in  any  of  the  sample  solutions  containing 
plastic  casings  although  losses  were  always  more 
rapid  with  the  PTFE  casings  than  with  PVC. 
Chlorinated  organic  substances  were  lost  most  rap- 
idly. For  samples  containing  PTFE  casings,  losses 
of  some  of  these  compounds  were  rapid  enough 
(>10  percent  in  8  hours)  to  be  of  concern  for 
groundwater  monitoring.  Losses  of  hydrophobic 
organic  constituents  in  samples  containing  PTFE 
casings  were  correlated  with  the  compound's  octa- 
nol/water  partition  coefficient.  (Author's  abstract) 
W90-09316 


INVESTIGATION  OF  HAZARDOUS  CHARAC- 
TERISTICS OF  REFINERY  WASTEWATER 
SLUDGES. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 


Engineering. 

W.  F.  Wimberley,  and  M.  E.  Tittlebaum. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24,  No.  8,  p  863-877,  1989.  5  tab,  10 

ref. 

Descriptors:  "Activated  sludge,  "Hazardous  mate- 
rials, "Hazardous  waste  disposal,  "Oil  refineries, 
"Regulations,  "Sludge  treatment,  "Wastewater 
treatment,  Chromium,  Groundwater  pollution, 
Heavy  metals,  Resource  Conservation  and  Recov- 
ery Act. 

An  investigation  was  conducted  to  determine  if 
sludges  deposited  in  a  refinery  activated  sludge 
wastewater  treatment  system  exhibited  any  hazard- 
ous characteristics  requiring  the  system  to  be  regu- 
lated under  the  Resource  Conservation  and  Recov- 
ery Act  (RCRA).  One  of  the  major  concerns  of 
regulators  is  that  unlined  earthen  surface  impound- 
ments in  industrial  wastewater  treatment  trains 
may  be  leaking  heavy  metals  such  as  chromium 
and  other  hazardous  constituents  into  the  ground- 
water. The  sampling  procedures  and  analytical 
methods  employed  for  the  unlined  surface  im- 
poundments at  the  test  site  were  in  conformance 
with  EPA  document  Sw-846--Test  Methods  for 
Evaluation  of  Solid  Wastes.  The  results  of  sludge 
testing  at  the  refinery  utilized  in  this  study  show 
that  none  of  the  sludges  exhibit  any  hazardous 
characteristics  under  current  testing  methodology. 
Sulfide  concentrations  ranging  from  3.6  to  1 10  mg/ 
L  were  liberated  in  the  reactivity  tests;  however, 
current  EPA  internal  guidelines  do  not  consider 
the  concentration  significant  until  it  exceeds  500 
mg/L.  Based  on  the  results  of  wastewater  and 
bottom  sludge  test  results,  the  wastewater  system 
of  the  refinery  studied  is  not  subject  to  regulation 
under  current  RCRA  guidelines.  (White-Reimer- 
PTT) 
W90-09319 


INFLUENCE  OF  BEST  MANAGEMENT  PRAC- 
TICES ON  WATER  QUALITY  IN  THE  APPO- 
QUINIMINK  WATERSHED. 

Delaware       Agriculture       Experiment       Station, 

Newark. 

For   primary   bibliographic   entry   see   Field    5G 

W90-09320 


VARIATION  IN  SOME  ELEMENT  CONTENTS 
OF  WATER  HYACINTH  DUE  TO  CADMIUM 
OR  NICKEL  TREATMENT  WITH  OR  WITH- 
OUT ANIONIC  SURFACE  ACTIVE  AGENTS. 

Okayama  Univ.  (Japan).  Research  Inst,  for  Biore- 

sources. 

S.  Muramoto,  Y.  Oki,  H.  Nishizaki,  and  I. 

Aoyama. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24,  No.  8,  p  925-934,  1989.  2  fig,  6 

tab,  1 1  ref. 

Descriptors:  "Aquatic  plants,  "Bioaccumulation, 
"Cadmium,  "Heavy  metals,  "Nickel,  "Path  of  pol- 
lutants, "Surfactants,  "Water  hyacinth. 

The  changes  in  the  metal  concentrations  of  water 
hyacinth  (Eichhornia  crassipes)  due  to  exposure  to 
cadmium  and  nickel  with  and  without  surface- 
active  agents  were  determined.  The  plants  were 
exposed  to  individual  metals  in  which  cadmium 
and  nickel  compounds  were  added  at  nominal  con- 
centrations of  1.0,  4.0,  and  8.0  ppm.  One  series  was 
exposed  to  sodium  dodecyl  sulfate  (SDS)  in  addi- 
tion to  the  metals.  The  concentration  factors  for 
the  roots  tended  to  increase  with  increasing  metal 
concentration,  and  were  higher  than  for  the  plant 
tops.  However,  concentration  factors  were  re- 
duced by  18-32%  in  plant  tops  and  40-48%  in  roots 
when  anionic  surface-active  agents  were  present  in 
addition  to  cadmium.  In  the  group  containing 
nickel  and  surface-active  agents  concentration  fac- 
tors were  reduced  by  42-48%  in  the  tops  and  55- 
65%  in  the  roots.  The  inhibition  of  metal  accumu- 
lation in  plants  due  to  the  addition  of  25  ppm 
surface-active  agents  was  observed  for  both  metals. 
These  changes  in  plant  top  and  root  metal  concen- 
trations were  observed  for  cadmium,  nickel,  alumi- 
num, calcium,  silicon,  and  manganese.  (White- 
Reimer-PTT) 
W90-09321 


ENHANCED  ANAEROBIC  BIODEGRADA- 
TION  OF  VINYL  CHLORIDE  IN  GROUND 
WATER. 

Florida     International     Univ.,     Miami.     Drinking 

Water  Research  Center. 

For   primary   bibliographic   entry   see    Field    5G 
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IN   SITU   STUDY   ON   THE   DISTRIBUTION, 
BIOTRANSFORMATION  AND  FLUX  OF  PO- 
LYCYCLIC      AROMATIC      HYDROCARBONS 
(PAHS)    IN    AN    AQUATIC    FOOD    CHAIN 
(SESTON-MYTILUS    EDULIS    L.-SOMATERIA 
MOLLISSIMA    L.)   FROM   THE   BALTIC:   AN 
ECOTOXICOLOGICAL  PERSPECTIVE. 
Stockholm  Univ.  (Sweden).  Dept.  of  Zoology. 
D.  Broman,  C.  Naf,  I.  Lundbergh,  and  Y  Zebuhr. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  9,  No.  4,  p  429-442,  April  1990.  4 
fig,  3  tab,  73  ref. 

Descriptors:  "Baltic  Sea,  "Bioaccumulation,  "Bio- 
transformation, "Fate  of  pollutants,  "Food  chains, 
"Path  of  pollutants,  "Polycyclic  aromatic  hydro- 
carbons, Carcinogens,  Ducks,  In  situ  tests,  Mussels, 
Mutagens,  Seston,  Tissue  analysis. 

An  in  situ  study  was  conducted  on  the  distribution, 
biotransformation  and  flux  of  19  polycyclic  aro- 
matic hydrocarbons  (PAH  19)  in  the  food  chain, 
seston-blue  mussel  (Mytilus  edulis  L.)-common 
eider  duck  (Somateria  mollissima  L.)  as  well  as 
their  distribution  in  the  gallbladder,  liver,  adipose 
tissue  and  egg  of  the  duck.  All  samples  were 
collected  within  the  open  northern  Baltic  coastal 
area.  Analyses  were  carried  out  by  gas  chromatog- 
raphy/mass  spectrometry  with  electron  impact 
(GC-MSEI)  and  negative  ion  chemical  ionization 
(GC-MSNICI).  With  a  multivariate  statistical 
method  (SIMCA)  a  significant  change  in  the  PAH 
composition  through  the  food  chain  was  found. 
This  change  probably  depends  on  an  increasing 
metabolic  activity  with  increasing  trophic  level, 
due  to  a  selective  biotransformation  capacity  for 
different  PAHs.  Decreasing  PAH  concentrations 
with  increasing  trophic  level  were  found.  The 
PAH  concentrations  in  the  different  eider  duck 
organs  were:  gallbladder  greater  than  adipose 
tissue  greater  than  or  equal  to  liver.  The  theoreti- 
cal inhalation  of  air-dispersed  PAHs  was  of  no 
significance  compared  to  the  exposure  from  food. 
The  relatively  high  theoretical  PAH  flux  through 
the  food  chain  did  not  result  in  increasing  concen- 
trations with  increasing  trophic  level,  which  indi- 
cates that  PAHs  are  biotransformed  quite  fast. 
However,  many  intermediate  metabolites  of  PAHs 
have  a  mutagenic  and  carcinogenic  potential, 
which  makes  it  important  to  observe  these  com- 
pounds when  assessing  ecotoxicological  risks.  (Au- 
thor's abstract) 
W90-09334 


BACTERIAL  MUTAGENICITY  OF  LEACHATE 
WATER  FROM  MUNICIPAL  SEWAGE 
SLUDGE-AMENDED  SOILS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09335 


MOBILITY  AND  PERSISTENCE  OF  ALACH- 

LOR,    ATRAZINE   AND   METOLACHLOR    IN 

PLAINFIELD   SAND,    AND    ATRAZINE    AND 

ISAZOFOS    IN    HONEYWOOD   SILT   LOAM, 

USING  FIELD  LYSIMETERS. 

Agriculture  Canada,  London  (Ontario).  Research 

Station. 

B.  T.  Bowman. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  9,  No.  4,  p  453-461,  April  1990.  13 

fig,  3  tab,  1 1  ref. 

Descriptors:  "Fate  of  pollutants,  "Leaching,  "Path 
of  pollutants,  "Persistence,  "Pesticides,  "Water 
pollution  sources.  Agricultural  chemicals,  Alach- 
lor,  Atrazine,  Isazofos,  Lysimeters,  Metolachlor, 
Ponding,  Soil  types,  Soil  water. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Mobility  and  persistence  of  commercial  formula- 
tions of  alachlor.  metolachlor  and  isazofos  were 
studied  under  two  moisture  regimes  using  75  x  15 
cm  field  lysimeters.  Formulated  atrazine  was  also 
applied  to  each  lysimeter  for  reference  purposes. 
Alachlor-treated  and  metolachlor-treated  lysi- 
meters were  packed  with  Plainfield  sand,  while 
Honeywood  silt  loam  was  used  to  pack  isazofos- 
treated  lysimeters.  Effluent  was  monitored  for 
each  chemical,  and  selected  cores  were  sectioned 
(7  x  10  cm)  and  analyzed  to  determine  mobility 
profiles  and  persistence  at  weeks  1,  2,  4,  8,  12  and 
21.  The  50%  disappearance  times  (DT50)  for 
alachlor,  atrazine,  isazofos  and  metolachlor  were  : 
<1.5,  4,  1.5  and  3  to  4  weeks,  respectively.  Water 
application  during  week  1,  following  pesticide  ap- 
plication, created  ponding  on  Honeywood  soil 
cores,  transporting  atrazine  and  isazofos  to  a  maxi- 
mum 50-cm  depth.  While  isazofos  moved  no  fur- 
ther after  week  1,  atrazine  and  desethylatrazine 
(Des-Atr.)  exhibited  considerable  mobility 
throughout  the  study.  Ponding  on  Honeywood  silt 
loam  cores  produced  greater  atrazine  and  Des-Atr. 
movement  than  in  Plainfield  sand  cores.  Des-Atr. 
production  increased  with  soil  moisture  content. 
Relative  mobilities  in  Plainfield  sand  were:  Des- 
Atr.  greater  than  or  equal  to  atrazine  >  metolach- 
lor >  alachlor;  in  Honeywood  silt  loam:  Des-Atr. 
>  atrazine  >  isazofos.  (Author's  abstract) 
W90-09336 


ADSORPTION  OF  DODECYLTRIMETHY- 
LAMMONIUM  CHLORIDE  (C12TMAC)  TO 
RIVER  SEDIMENT. 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

V.  C.  Hand,  R.  A.  Rapaport,  and  R.  J.  Wendt. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  9,  No.  4,  p  467-471,  April  1990.  2 
fig,  2  tab,  15ref. 

Descriptors:  'Adsorption,  *Fate  of  pollutants, 
•Organic  compounds,  *Path  of  pollutants,  *River 
sediments,  *Sediment  contamination,  Ion  ex- 
change, Sediment-water  interfaces. 

Adsorption  distribution  ratios  for  (14C)-dodecyltri- 
methylammonium  chloride  (C12TMAC)  to  sedi- 
ment have  been  measured  at  realistic  environmen- 
tal concentrations.  As  observed  in  previous  studies 
of  hydrophobic  organic  and  metal  sorption,  the 
distribution  ratio  was  inversely  related  to  the  sedi- 
ment concentration.  The  value  of  the  distribution 
ratios  varied  from  400  L/kg  at  a  sediment  concen- 
tration of  248,000  mg/L  up  to  251,000  L/kg  at  a 
sediment  concentration  of  230  mg/L.  Data  can  be 
fit  to  Freundlich  isotherms  with  slopes  lesser  than 
or  equal  to  1.  Data  are  consistent  with  an  ion- 
exchange  mechanism.  (Author's  abstract) 
W90-09338 


CONDITIONED  AVERSION  OF  ALUMINUM 
SULFATE  IN  BLACK  DUCKS. 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
D.  W.  Sparling. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  9,  No.  4,  p  479-483,  April  1990.  3 
tab,  9  ref. 

Descriptors:  'Acid  rain  effects,  *Aluminum, 
•Avoidance,  *Ducks,  *Foods,  *Water  pollution 
effects,  Diets,  Laboratory  methods,  Path  of  pollut- 
ants. 

A  study  was  conducted  on  the  response  of  black 
ducks  to  diets  with  a  high  aluminum  concentration 
because  concentrations  of  Al  cations  increase  in 
water  affect  by  acid  precipitation  and  foods  con- 
sumed by  waterfowl  using  such  waters  may  also 
have  higher  Al  concentrations  than  neutral  waters. 
Three  experiments  were  conducted  to  determine  if 
the  reduced  consumption  of  foods  with  elevated 
Al  levels  by  black  ducks  (Anas  rubripes)  in  previ- 
ous studies  was  due  to  taste  aversion,  conditioned 
taste  aversion  or  malaise.  Black  ducks  preferred  a 
diet  with  1,000  ppm  Al  over  a  control  diet  but  ate 
less  of  a  diet  with  5,000  ppm  Al.  Prior  experience 
with  the  high  Al  diet  enhanced  preference  for  the 
control  diet.  Changes  in  body  weight  and  food 
consumption  through  time  suggest  that  aversion  to 
the  high  Al  diet  was  a  conditioned  response  to 
mild  malaise.  (Author's  abstract) 


W90-09339 


RELATIONSHIP  BETWEEN  AQUATIC  TOXIC- 
ITY AND  OXIDATIVE  DEGRADATION  OF 
UNSUBSTITUTED  PHENYLENEDIAMINES. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Newark,  DE. 
Haskell  Lab.  for  Toxicology  and  Industrial  Medi- 
cine. 

R.  G.  Stahl,  P.  H.  Lieder,  and  D.  G.  Hutton. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  9,  No.  4,  p  485-488,  April  1990.  3 
tab,  12  ref. 

Descriptors:  'Degradation,  *Fate  of  pollutants, 
•Hydrocarbons,  *Toxicity,  Acute  toxicity,  Chemi- 
cal wastes,  Daphnids,  Dyes,  Minnow,  Oxidation. 

The  static  acute  toxicities  and  degradative  rates  of 
the  unsubstituted  phenylenediamines  (pdas)  varied 
significantly  among  the  ortho,  para  and  meta  iso- 
mers. With  fathead  minnows,  the  nominal  96-h 
LC50s  were  0.06,  44  and  1,600  mg/L  for  p-pda,  o- 
pda  and  m-pda,  respectively.  In  daphnid  tests,  the 
nominal  48-h  EC50s  were  0.28,  0.87  and  5.9  mg/L 
for  p-pda,  o-pda  and  m-pda,  respectively.  The 
nominal  96-h  EC50s  in  algae  were  0.28,  0.16  and 
2.4  mg/L  for  p-pda,  o-pda  and  m-pda,  respective- 
ly. With  oxygenation,  the  times  to  reach  1/2  initial 
concentrations  were  4  to  9  h  for  p-pda,  650  to 
1,100  h  for  o-pda  and  3,200  to  8,100  h  for  m-pda. 
Results  suggest  acute  toxicities  of  pdas  are  related 
to  their  chemical  reactivities  (degradative  rates) 
and  that  pdas  may  degrade  rapidly  under  environ- 
mental conditions.  (Author's  abstract) 
W90-09340 


GROUND  AND  SURFACE  WATER  QUALITY 
IMPACTS  OF  NORTH  CAROLINA  SANITARY 
LANDFILLS. 

North   Carolina   State   Univ.,   Raleigh.    Dept.    of 

Civil  Engineering. 

R.  C.  Borden,  and  T.  M.  Yanoschak. 

Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 

2,   p   269-277,   April    1990.    5   fig,   4   tab,    19   ref. 

Descriptors:  *Groundwater  pollution,  'Hazardous 
wastes,  'Heavy  metals,  'Landfills,  'Leachates, 
'Metals,  'Municipal  wastes,  'North  Carolina,  •Or- 
ganic compounds,  *Water  pollution  sources,  Ar- 
senic, Cadmium,  Chlorinated  hydrocarbons,  Chro- 
mium, Conductivity,  Dissolved  solids,  Hydrocar- 
bons, Lead,  Monitoring  wells,  Organic  carbon, 
Pesticides,  Statistical  analysis,  Turbidity,  Zinc. 

Ground  and  surface  water  quality  monitoring  data 
from  71  municipal  sanitary  landfills  in  North  Caro- 
lina were  analyzed  to  determine  the  nature  and 
extent  of  current  contamination  problems  and  iden- 
tify any  common  characteristics  associated  with 
this  contamination.  A  total  of  322  surface  and  411 
groundwater  quality  records  were  analyzed  using 
the  statistical  analysis  system  (SAS).  Landfills  are 
having  measurable  impacts  on  ground  and  surface 
water  quality,  but  these  impacts  may  not  be  as 
severe  as  is  commonly  assumed.  Statistically  signif- 
icant increases  were  detected  in  the  average  con- 
centrations in  groundwater  and  downstream  sur- 
face water  samples  when  compared  to  upstream 
surface  water  samples.  The  largest  percentage  in- 
creases were  observed  for  zinc,  turbidity,  total 
organic  carbon,  conductivity,  total  dissolved 
solids,  and  lead.  Violations  of  groundwater  quality 
standards  for  heavy  metals  and  hazardous  organic 
compounds  were  detected  at  53%  of  the  landfills 
where  adequate  data  existed.  The  most  common 
heavy  metal  violations  were  for  lead  (18%),  chro- 
mium (18%),  zinc  (6%),  cadmium  (6%),  and  ar- 
senic (6%)  (percentage  of  landfills  violating  shown 
in  parenthesis).  The  organic  compounds  that 
appear  to  pose  the  greatest  threat  to  groundwater 
are  the  chlorinated  solvents  (8%),  petroleum  de- 
rived hydrocarbons  (8%),  and  pesticides  (5%).  A 
comparison  of  monitoring  data  from  sanitary  land- 
fills and  secondary  wastewater  treatment  plants 
suggests  that  the  concentrations  of  heavy  metal 
and  organic  pollutants  discharged  to  surface 
waters  from  these  two  sources  are  similar.  (Au- 
thor's abstract) 
W90-09351 


SOLUTE  INPUT  INTO  GROUNDWATER 
FROM  SANDY  SOILS  UNDER  ARABLE  LAND 
AND  CONIFEROUS  FOREST:  DETERMINA- 
TION OF  AREA-REPRESENTATIVE  MEAN 
VALUES  OF  CONCENTRATION. 
Bundesanstalt  fuer  Geowissenschaften  und  Roh- 
stoffe,  Hanover  (Germany,  F.R.). 
O.  Strebel,  and  J.  Bottcher. 

Agricultural  Water  Management  AWM/.DF,  Vol. 
15,  No.  3,  p  265-278,  May  1989.  7  fig,  1  tab,  22  ref. 

Descriptors:  'Analytical  methods,  'Arable  soils, 
•Coniferous  forests,  *Groundwater  pollution, 
'Path  of  pollutants,  'Solute  transport,  Groundwat- 
er recharge,  Land  use,  Leaching,  Sampling,  Sand. 

With  respect  to  groundwater  quality  problems, 
solute  concentrations  of  the  top  groundwater  are 
frequently  used  as  a  measure  for  the  concentrations 
of  the  solute  input  by  groundwater  recharge.  In  a 
recharge  area  with  sandy  soils  under  arable  land 
and  coniferous  forest,  the  land-use-specific  concen- 
tration of  nine  solutes  were  measured  at  39  points 
on  six  different  sampling  dates.  The  data,  combined 
in  one  entire  sample  for  each  solute,  were  found 
log-normally  distributed,  except  for  nitrate  concen- 
tration and  pH  for  arable  land  and  the  concentra- 
tion of  aluminum  and  sulfate  and  pH  for  coniferous 
forest,  which  show  a  normal  distribution.  The  vari- 
ation coefficient  of  the  mean  concentration  values 
is,  in  many  cases,  in  the  range  of  greater  than  or 
equal  to  100%.  Under  arable  land  we  found  higher 
concentrations  of  N03,  K,  Ca,  Mg,  and  CI,  but 
under  coniferous  forest  higher  concentrations  of 
Al,  S04,  and  H.  According  to  the  variograms,  the 
measured  data  are  spatially  independent  at  lag  dis- 
tances of  h  greater  than  or  equal  to  100  m.  If  land- 
use-specific,  area-representative  mean  values  of  a 
given  error  probability  (requiring  a  given  sample 
size)  are  intended,  information  on  the  leaching 
behavior  of  solutes  in  question  is  needed.  For 
solutes  with  a  pronounced  concentration  maximum 
during  the  annual  course  of  leaching,  like  nitrate 
under  arable  land  conditions,  the  variability  in  time 
must  be  taken  into  account  when  choosing  the 
sampling  strategy  (repeated  sampling  at  carefully 
timed  sampling  dates).  For  solutes  without  any 
pronounced  annual  course  of  leaching,  like  sulfate 
under  coniferous  forest,  sampling  at  many  points 
on  only  one  sampling  date  will  be  appropriate. 
(Author's  abstract) 
W90-09366 


ACID  RAIN:  CAUSE  AND  CONSEQUENCE. 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Centre  for  Environmental  Technology. 
B.  J.  Mason. 

Weather  WTHRAL,  Vol.  45,  No.  3,  p  70-79, 
March  1990.  3  fig,  1  tab. 

Descriptors:  'Acid  rain,  'Acid  rain  effects,  'Path 
of  pollutants,  'Research  priorities,  'Water  pollu- 
tion sources,  Atmospheric  chemistry,  Dry  deposi- 
tion, Research  programs,  Soil  chemistry.  Surface 
water. 

Acid  rain  is  commonly  used  to  describe  all  acid 
deposition  from  the  atmosphere  that  may  cause 
ecologic  and  economic  damage.  In  fact  precipita- 
tion brings  down  only  about  one-third  of  the  total 
acid  in  the  UK;  two-thirds  being  deposited  in  the 
dry  state  as  gases  and  small  particles.  It  is  difficult 
to  define  one  single  cause  of  acid  rain  and  the 
damage  it  causes.  It  is  often  the  result  of  a  combi- 
nation of  several  contributory  factors,  some  acting 
synergistically,  others  in  opposition.  The  Royal 
Society,  the  Norwegian  Academy  of  Science  and 
Letters,  and  the  Royal  Swedish  Academy  of  Sci- 
ence established  a  five  year  research  program  to 
examine  the  many  aspects  of  the  acidification  of 
surface  waters  in  the  three  countries.  The  transport 
and  chemical  transformation  of  emitted  pollutants 
in  the  atmosphere,  the  wet  and  dry  deposition  of 
the  resulting  acids,  the  acidity  and  chemical  com- 
position of  the  rain  and  snow,  modification  of  the 
chemistry  of  the  rainwater  as  it  percolates  through 
and  interacts  with  the  soil  and  rocks,  and  the  toxic 
effects  of  the  modified  water  chemistry  on  aquatic 
biota  in  streams  and  lakes  are  among  the  subject 
areas  being  investigated.  (Marks-PTT) 
W90-09370 
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COMBINED  SEWER  OVERFLOW  PROBLEM: 

AN  OVERVIEW. 

Moffa  and  Associates,  Syracuse,  NY. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09376 


METALS  SPECIATION,  SEPARATION,  AND 
RECOVERY.  VOLUME  II. 

Proceedings  of  the  Second  International  Symposi- 
um on  Metals  Speciation,  Separation,  and  Recov- 
ery. Rome,  Italy.  May  14-19,  1989.  Lewis  Publish- 
ers, Inc.,  Chelsea,  Michigan.  1990.  632p.  Edited  by 
James  W.  Patterson  and  Roberto  Passino. 

Descriptors:  "Chemical  reactions,  "Chemical  re- 
covery,  "Chemical  speciation,   "Metals,   "Path  of 

its     "Svmnnsinm     "ITrhan   hvHrnlnav     Pa«p 


pollutants,  "Symposium,  "Urban  hydrology,  Case 
studies,  Chemical  precipitation,  Cleanup,  Confer- 

:,  Decontamination,  Soil  contamination,  Sorp- 

Waste  recovery. 


ences,  _ 

tion,  Waste  recovery 


The  proceedings  contains  two  keynote  addresses 
and  24  scientific  and  technical  papers  presented  at 
the  symposium,  together  with  a  written  discussion 
of  each  paper.  Section  divisions  are:  (1)  Chemistry 
of  Toxic  Metals;  (2)  Precipitation  Phenomena;  (3) 
Metal  Speciation  and  Complexation  in  Natural 
Systems;  (4)  Sorption  onto  Surfaces;  (5)  Ion  Sepa- 
ration; (6)  Soils  Contamination  and  Decontamina- 
tion; and  (7)  Waste  Reduction  and  Recovery  Case 
Studies.  (See  W90-099382  thru  W90-09407)  (Lantz- 
PTT) 
W90-09381 


CYCLES,  FLUXES  AND  SPECIATION  OF 
TRACE  METALS  IN  THE  ENVIRONMENT. 

Essex  Univ.,  Colchester  (England).  Inst,  of  Aero- 
sol Science. 
R.  M.  Harrison. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  3-26, 
7  fig,  5  tab,  26  ref. 

Descriptors:  "Path  of  pollutants,  "Research  prior- 
ities, "Trace  metals,  "Urban  hydrology.  Air  pollu- 
tion, Data  acquisition,  Fluctuations,  Heavy  metals, 
North  Sea,  Plant  growth,  Rivers,  Soil  contamina- 
tion, Water  pollution. 

For  each  metal,  processes  such  as  atmospheric  wet 
and  dry  deposition,  aquatic  speciation,  partitioning, 
precipitation  and  accumulation  in  sediments  are 
generally  rather  well  understood  in  terms  of  the 
process  efficiency  and  mechanism,  and  there  is  an 
increasing  body  of  knowledge  on  chemical  specia- 
tion. However,  to  develop  a  full  comprehension  of 
the  knowledge  necessary  for  the  control  of  trace 
metals  in  the  environment,  a  greatly  improved 
knowledge  of  metal  fluxes  through  the  various 
environmental  pathways  is  needed.  There  have 
been  two  main  approaches  to  the  estimation  of 
atmospheric  input  fluxes:  using  deposit  gauges  to 
collect  total  deposition  for  analysis;  and  measuring 
airborne  concentrations  over  the  sea,  which  This 
may  be  performed  using  static  platforms,  aircraft 
or  ship-borne  samplers.  For  most  metals,  river 
inputs  represent  the  major  estimated  source  of 
input  to  the  North  Sea.  These  fluxes  are  again  very 
difficult  to  quantify  reliably.  Many  data  sets  have 
been  obtained  using  analytical  methods  of  inad- 
equate sensitivity  and  include  many  values  below 
detection  limit.  A  continuous  flow-proportional 
water  sampler  has  been  operated  in  a  major  U.K. 
River.  The  sampler  collects  up  to  2000  5-mL  sub- 
samples  of  water  over  a  one  week  period  at  a 
frequency  which  is  adjusted  continuously  in  re- 
sponse to  discharge  as  measured  by  an  ultrasonic 
flow  gauge.  It  produces  a  one  week  flow-propor- 
tional sample,  and  the  weekly  load  is  estimated. 
Apportionment  of  the  contributions  arising  from 
the  soil  and  atmospheric  sources  is  experimentally 
difficult,  but  has  been  achieved  by  the  use  of  three 
methods,  all  of  which  give  results  in  broad  agree- 
ment: (1)  addition  of  isotopic  tracers  to  soils;  (2) 
use  of  a  dual  plant  growth  cabinet  in  which  plants 
are  grown  in  two  chambers  identical  except  for  the 
fact  that  one  is  ambient  air;  and  (3)  plants  grown 
on  an  identical  soil  in  locations  using  widely  differ- 


ent air  metal  concentrations.  Concentration  factors 
vary  greatly  between  elements,  with  a  general 
order  of  Zn  >  Cd  >  Ni  >  Cr  >  Pb  irrespective 
of  the  plant  type,  reflecting  the  relative  availability 
of  these  metals  for  uptake.  (See  also  W90-09381) 
(Lantz-PTT) 
W90-09382 


EFFECT  OF  SPECIATION  ON  THE  RATES  OF 
OXIDATION  OF  METALS. 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09387 


SPECIATION  OF  TIN  IN  SEDIMENTS  OF  AR- 
CACHON  BAY  (FRANCE). 

Universite  de  Pau  et  des  Pays  de  l'Adour  (France). 
Lab.  de  Chimie  Analytique. 
M.  Astruc,  R.  Lavigne,  R.  Pinel,  F.  Leguille,  and 
V.  Desauziers. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  263- 
274,  5  fig,  1  tab,  9  ref. 

Descriptors:  "Antifoulants,  "Arcachon  Bay,  "Bio- 
degradation,  "Chemical  speciation,  "Contaminated 
sediments,  "Dibutyltin,  "Fate  of  pollutants, 
"France,  "Path  of  pollutants,  "Tin,  "Tributyltin, 
"Urban  hydrology,  Monobutyltin,  Tin  compounds. 

Arcachon  Bay,  close  to  Bordeaux  in  the  Southwest 
Atlantic  coast  of  France,  is  the  first  place  in  the 
world  where  the  impact  of  tributyltin  (TBT)  pollu- 
tion on  the  marine  environment  was  observed. 
From  circumstantial  evidence,  French  authorities 
came  to  the  conclusion  that  TBT-based  antifouling 
paints  were  the  primary  cause  of  this  contamina- 
tion. In  January  1982,  a  ban  was  imposed  on  the 
use  of  these  paints  for  pleasure  crafts  of  25  M  or 
less  except  those  with  aluminum  hulls.  Monitoring 
of  total  tin  and  organotin  compounds  in  both  sea 
water  and  oysters  from  1981-1985  showed  a  steady 
decrease  in  sea  water  and  oysters.  However,  some 
shell  malformations  remained.  In  deeply  buried 
layers  of  intertidal  sediment  (10-20  cm),  that  were 
polluted  8-15  years  ago,  the  major  component  of 
organotin  speciation  is  still  tributyltin  with  minor 
contributions  of  expected  degradation  products, 
dibutyltin  and  monobutyltin.  In  these  anoxic  condi- 
tions the  half-life  time  of  TBT  must  be  expressed  in 
years  at  least  or  rather  in  decades.  Such  a  low 
degradation  rate  may  perhaps  be  linked  to  inhibi- 
tion of  microbial  activity  at  the  high  TBT  concen- 
trations found.  The  mobility  of  butylated  tin  spe- 
cies is  low,  decreasing  in  the  order  MBT  >  DBT 
>  TBT,  and  seems  to  be  maximal  in  the  top 
centimeters  of  sediment.  Methylated  tin  species  are 
not  important  components  in  the  samples  studied, 
as  no  and  methylbutyltin  compounds  have  been 
found.  Deeply  buried  sediments  in  Arcachon  Bay 
may  store  large  amounts  of  TBT  whose  release 
toward  overlying  waters  could  have  disastrous 
consequences.  However,  the  mobility  of  TBT  in 
these  conditions  seems  to  be  low.  Systematic  inves- 
tigations along  the  French  Atlantic  coast  should  be 
undertaken  to  validate  these  findings  on  a  more 
general  basis.  Dredging  operations  with  these  pol- 
luted sediments  should  be  considered  only  with 
great  care.  (See  also  W90-09381)  (Lantz-PTT) 
W90-09392 


METAL  COMPLEXATION  BY  WATER-SOLU- 
BLE ORGANIC  SUBSTANCES  IN  FOREST 
SOILS. 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 
Ecology  and  Ecotoxicology. 
A.  T.  Kuiters,  and  W.  Mulder. 
IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  283- 
297,  3  fig,  3  tab,  18  ref.  Program  Office  for  Funda- 
mental Soil  Research  (the  Netherlands)  Project 
8936. 


Descriptors:  "Chemical  speciation,  "Forest  soils, 
"Heavy  metals,  "Metal  complexes,  "Organic- 
matter,  "Path  of  pollutants,  "Urban  hydrology. 
Aluminum,  Bioaccumulation,  Copper,  Detritus, 
Fate  of  pollutants,  Iron,  Leaching,  Lead,  Leaves, 
Manganese,  Zinc. 

Freshly  fallen  leaves  of  oak  and  poplar  trees  were 
subjected  to  leaching  under  controlled  laboratory 
conditions  and  the  Ieachates  were  analyzed  for 
soluble  organic  substances  with  metal-complexing 
abilities.  By  using  a  modified  size-exclusion  chro- 
matographic technique,  the  soluble  organics  in  the 
litter  solutions  were  fractionated  into  distinct  mo- 
lecular weight  groups  and  the  metal-complexing 
capacity  of  each  group  was  determined  at  the  same 
time.  Analyses  of  the  Ieachates  revealed  the  pres- 
ence of  two  apparent  molecular  weight  groups, 
with  different  leaching  rates  and  metal-binding 
abilities.  Group  I  compounds,  with  highest  molec- 
ular weight  and  with  polysaccharides  and  poly- 
phenols as  the  presumably  main  components,  had 
the  ability  to  form  strong  metal-complexes.  These 
compounds  were  only  gradually  released  by  leach- 
ing of  the  litter  material.  Group  II,  with  low- 
molecular  weight  organic  and  phenolic  acids  pre- 
sumably as  the  predominant  compounds,  had 
metal-complexing  abilities  as  well,  but  with  low  to 
moderate  strength.  These  compounds  were  rapidly 
leached  from  the  leaf  litter.  In  contact  with  the 
humus  layer  of  forest  soils,  these  litter  Ieachates 
promoted  the  solubilization  of  metal  ions  (Al,  Fe, 
Cu,  Pb,  Zn  and  Mn).  This  was  revealed  by  batch 
equilibrium  experiments.  For  Al  and  Fe  this  was 
effectuated  by  strong  complexants,  presumably 
compounds  of  relatively  high  molecular  weight 
(group  I).  The  solubilization  of  Pb,  Cu,  Zn  and  Mn 
was  correlated  with  the  presence  of  low-molecular 
weight  compounds  (group  II).  The  release  of  solu- 
ble organic  substances  from  the  top-layer  of  forest 
soils  and  the  subsequent  mobilization  of  metal  ions 
by  the  percolating  litter  solutions  may  have  serious 
consequences  for  the  availability  of  (heavy)  metals 
for  uptake  by  the  vegetation  and  facilitates  the 
vertical  transport  of  the  complexed  metals  through 
the  soil  profile.  (See  also  W90-09381)  (Author's 
abstract) 
W90-09393 


PROTON  AND  METAL  ION  BINDING  ON 
HUMIC  SUBSTANCES. 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Plant  Nutrition. 
J.  C.  M.  De  Wit,  W.  H.  van  Riemsdijk,  and  L.  K. 
Koopal. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  329- 
353,  7  fig,  25  ref.  European  Comity  Environmental 
Research  Programme  on  Soil  Quality  Contract 
EV4V-011-NL(GDF). 

Descriptors:  "Chemical  reactions,  "Fate  of  pollut- 
ants, "Humic  substances,  "Metal  complexes, 
"Metals,  "Path  of  pollutants,  "Urban  hydrology. 
Adsorption,  Chemical  analysis.  Kinetics,  Model 
studies,  Molecular  structure,  Organic  matter, 
Phthalic  acid,  Salicylic  acid. 

The  interaction  of  protons  and  metal  ions  with 
humic  substances  is  analyzed.  Specific  attention  is 
paid  to  effects  of  the  site  density,  particle  radium 
and  ionic  strength  on  the  adsorption  behavior.  It  is 
suggested  to  plot  the  proton  adsorption  isotherm, 
theta-sub-H,  as  a  function  of  pH,  the  proton  activi- 
ty at  the  plane  of  adsorption  instead  of  the  pH. 
Coinciding  theta-sub-H(pH)  curves  at  different 
ionic  strength  indicate  that  an  appropriate  double 
layer  model  has  been  used.  Proton  adsorption  data 
on  several  humic  acids  have  been  analyzed.  For 
metal  ion  adsorption  multicomponent  (M,H)  iso- 
therm equations  result.  Adsorption  isotherms  for  a 
monodentate  positive  surface  complex  are  consid- 
erably different  from  those  leading  to  a  monoden- 
tate uncharged  metal-surface  complex.  The  adsorp- 
tion isotherms  for  bidentate  metal  ion  complexes 
formed  on  phthalic  acid  or  salicylic  acid-like  sur- 
face structures  are  identical  to  the  isotherms  for 
the  monodentate  complexes  as  long  as  the  dissocia- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

tion  of  the  second  surface  groups  of  the  phthalic 
acid  and  salicylic  acid  surface  structures  is  negligi- 
ble. (See  also  W90-09381)  (Author's  abstract) 
W90-09395 


CHEMICAL  SPECIATION  OF  HEAVY 
METALS  IN  SOILS  FOLLOWING  LAND  AP- 
PLICATION OF  CONDITIONED  BIOLOGICAL 
SLUDGES  AND  RAW  PIG  MANURE. 

Pavia  Univ.  (Italy).  Dept.  of  Hydraulic  and  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-09397 


PARTITIONING  OF  HEAVY  METALS  INTO 
SELECTIVE  CHEMICAL  FRACTIONS  IN 
SEDIMENTS  FROM  RIVERS  IN  NORTHERN 
GREECE. 

Thessaloniki  Univ.,  Salonika  (Greece).  Environ- 
mental Pollution  Control  Lab. 
V.  Samanidou,  and  K.  Fytianos. 
IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  463- 
472,  1  fig,  4  tab,  21  ref. 

Descriptors:  'Chemical  speciation,  'Cleanup, 
♦Greece,  *Heavy  metals,  *Path  of  pollutants, 
♦River  sediments,  *Urban  hydrology,  Aliakmon 
River,  Axios  River,  Cadmium,  Carbonates,  Cation 
exchange,  Chromium,  Copper,  Iron,  Lead,  Manga- 
nese, Sulfides,  Zinc. 

A  fine-step  sequential  extraction  technique  was 
used  to  determine  the  chemical  association  of 
heavy  metals  (Pb,  Cd,  Cu,  Fe,  Mn,  Zn,  Cr)  with 
major  sedimentary  phases  (exchangeable  cations, 
easily  reducible  compounds,  organic  sulfidic 
phases,  carbonates  and  residual  components)  in 
samples  from  rivers  in  northern  Greece  (Axios  and 
Aliakmon).  From  the  data  obtained  it  can  be  seen 
that  the  surplus  of  metal  contaminants  introduced 
into  the  aquatic  system  from  anthropogenic 
sources  usually  exists  in  relatively  unstable  chemi- 
cal forms.  A  high  proportion  of  the  elements  stud- 
ied remains  in  the  residual  fractions  for  the  Axios 
River  and  in  the  organic  fraction  for  the  Aliakmon 
indicating  a  different  origin  and  transport  media  of 
the  metals  in  the  two  rivers.  Concerning  total 
sediment  concentration,  the  Axios  River  had  high 
concentration  of  Fe,  Mn,  Zn,  Pb,  and  Cd,  of  these, 
Fe  had  the  highest  concentration.  Most  of  the  non- 
residual  portion  is  bound  to  ferromanganese  oxides 
and  to  organic  matter.  (See  also  W90-09381)  (Au- 
thor's abstract) 
W90-09401 


ATMOSPHERIC  DEPOSITION. 

Proceedings  of  a  Symposium  held  during  the 
Third  Scientific  Assembly  of  the  International  As- 
sociation of  Hydrological  Sciences  at  Baltimore, 
Maryland,  May  1989.  IAHS  Publication  No.  179, 
1989.  288p.  Edited  by  Jacques  W.  Delleur. 

Descriptors:  *Acid  rain,  *Acid  rain  effects,  *Air 
pollution,  *Path  of  pollutants,  *Water  pollution 
sources,  Ecological  effects,  Model  studies,  Nitric 
acid,  Precipitation,  Statistical  analysis,  Sulfates, 
Sulfuric  acid,  Symposium,  Water  pollution  effects. 

The  atmosphere  operates  as  a  reservoir  in  which 
numerous  chemical  reactions  take  place  and  in 
which  the  wind  transports  these  compounds  over 
hundreds  of  thousands  of  kilometers.  Although 
oxygen,  carbon  dioxide,  nitrogen  and  sulfur  com- 
pounds are  released  by  natural  processes,  the  large 
scale  discharge  of  sulfur  dioxide  and  nitrogen 
oxides  in  the  atmosphere  come  from  anthropogenic 
sources.  Sulfuric  and  nitric  acids  are  formed  and 
very  high  acidities  are  found  at  the  base  of  clouds. 
Acid  rain  and  dry  sulfates  and  other  particles  reach 
the  ground  and  the  vegetation.  These  wet  and  dry 
depositions  undergo  physical  and  chemical 
changes  as  they  progress  through  the  terrestrial 
phase  of  the  hydrological  cycle.  Research  efforts 
have  recently  concentrated  on  regional  transport 
and  atmospheric  chemistry  of  pollutants  and  on  the 
effect    of  acid   deposition   on   ecosystems.   These 


proceedings  cover  many  of  these  research  aspects. 
Global  and  regional  modeling  of  acid  deposition 
and  removal  rates  are  discussed  in  the  first  section. 
Though  the  problem  of  control  of  acid  deposition 
is  principally  a  political  one,  this  is  discussed  in  the 
second  section  (i.e.  conflict  analysis  and  systems 
analysis  are  techniques  used  in  the  study  of  abate- 
ment strategies).  Sections  III  and  IV  concentrate 
on  the  measurement  and  composition  of  acid  depo- 
sition. Statistical  analysis  in  Section  V  is  used  to 
understand  the  variations  in  precipitation  chemis- 
try, or  in  the  determination  of  the  sources  of 
deposition.  The  next  two  sections  deal  with  the 
ecologic  impacts  of  acid  deposition;  in  Section  VI 
the  emphasis  is  on  the  hydrologic  response  to  acid 
deposition  while  Section  VII  presents  research 
studies  on  the  effect  of  acid  deposition  on  forest 
and  canopy.  (See  W90-09409  thru  W90-09439) 
(Lantz-PTT) 
W90-09408 


SIMULATED  GLOBAL  DEPOSITION  OF  RE- 
ACTIVE NITROGEN  EMITTED  BY  FOSSIL 
FUEL  COMBUSTION. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Princeton,  NJ.  Geophysical  Fluid  Dynamics 
Lab. 

H.  Levy. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  3-9,  1  fig, 
3  tab,  15  ref. 

Descriptors:  *Acid  rain,  *Air  pollution,  *Fossil 
fuels,  *Model  studies,  *Nitrogen,  *Path  of  pollut- 
ants, 'Simulation  analysis,  *Water  pollution 
sources,  Asia,  Canada,  Europe,  Fuel,  United 
States. 

The  medium  resolution  (265  km  horizontal  grid) 
Geophysical  Fluid  Dynamics  Laboratory  (GFDL) 
general  circulation  transport  model  was  used  to 
simulate  the  global  deposition  of  reactive  nitrogen 
emitted  by  fossil  fuel  combustion.  The  nitrogen 
species  are  transported  as  a  single  tracer.  The 
global  parameter  for  wet  deposition  is  based  on  the 
observed  wet  deposition  of  nitrogen  over  North 
America,  and  constant  bulk  coefficients  for  dry 
deposition  over  land  and  sea  are  pre-calculated 
from  measured  concentrations  and  deposition  ve- 
locities. The  simulated  yearly  wet  depositions  in 
Europe,  as  well  as  at  nearby  and  distant  export 
sites,  are  in  reasonable  agreement  with  observa- 
tions. The  agreement  is  generally  quite  good  and 
almost  always  within  a  factor  of  2.  No  more  than 
1.4  Tg  of  the  21.3  Tg  of  nitrogen  emitted  by  fossil 
fuel  combustion  are  deposited  in  the  Southern 
Hemisphere,  yet  this  source  accounts  for  <  10% 
of  the  apparent  background  deposition.  The  4  Tg 
of  nitrogen  exported  by  the  three  major  source 
regions  (US/Canada,  Europe,  and  Asia)  accounts 
for  most  of  the  deposition  over  the  remote  North- 
ern Hemisphere.  The  simulated  deposition  over  the 
North  Pacific,  which  is  in  good  agreement  with 
estimates  based  on  recent  observations,  is  dominat- 
ed by  emissions  from  Asia,  while  US/Canadian 
emissions  dominate  deposition  over  the  North  At- 
lantic. (See  also  W90-09408)  (Author's  abstract) 
W90-09409 


COMPARISON  OF  PARAMETERIZED  NITRIC 
ACID  REMOVAL  RATES  USING  A  COUPLED 
STOCHASTIC-PHOTOCHEMICAL  TROPO- 
SPHERIC  MODEL. 

National   Aeronautics  and   Space  Administration, 
Greenbelt,    MD.   Goddard   Space   Flight   Center. 
R.  W.  Stewart,  A.  M.  Thompson,  and  M.  A. 
Owens. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  11-18,  2 
fig,  1  tab,  1 5  ref. 

Descriptors:  *Acid  rain,  *Model  studies,  *Nitric 
acid,  *Path  of  pollutants,  'Stochastic  models,  Air 
pollution.  Mathematical  models,  Mathematical 
studies,  Photochemistry,  Precipitation. 


The  major  tropospheric  loss  of  soluble  species, 
such  as  nitric  acid,  results  from  scavenging  by 
water  droplets.  A  problem  of  practical  importance 
associated  with  such  processes  is  the  calculation  of 
the  soluble  species  residence  time  since  this  can 
provide  an  estimate  of  the  degree  to  which  such 
species  may  influence  air  quality  at  locations 
remote  from  their  sources.  Since  the  removal  of 
soluble  species  is  a  nonlinear  process,  a  simple 
average  over  wet  and  dry  periods  can  lead  to 
erroneous  results.  A  coupled  stochastic-photo- 
chemical model  has  been  developed  to  calculate 
the  concentrations  of  tropospheric  species,  some  of 
which  are  subject  to  intermittent  losses  due  to 
randomly  generated  precipitation  events.  The  nu- 
merical results  indicate  that  the  HN03  residence 
time  is  sensitive  to  the  assumption  of  randomly 
distributed  precipitation  events.  Nonrandom  events 
having  the  same  24  hour  period  as  randomly  dis- 
tributed rain  may  result  in  substantially  different 
residence  time.  The  assumption  of  randomly  dis- 
tributed precipitation  events  is  not  in  agreement 
with  observations  for  various  regions,  seasons,  and 
precipitation  types.  The  calculation  of  accurate 
effective  loss  rates  will  require  more  realistic  statis- 
tical descriptions  of  precipitation  than  those  em- 
ployed thus  far  in  photochemical  modeling.  (See 
also  W90-09408)  (Lantz-PTT) 
W90-09410 


MODELING  THE  FORMATION  AND  DEPOSI- 
TION OF  ACIDIC  POLLUTANTS. 

State  Univ.  of  New  York  at  Albany.  Atmospheric 
Sciences  Research  Center. 
C.  J.  Walcek,  and  J.  S.  Chang. 
IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  21-26,  5 
fig,  4  ref. 

Descriptors:  *Acid  rain,  *Air  pollution,  ♦Mathe- 
matical models,  *Model  studies,  *Path  of  pollut- 
ants, *Water  pollution  sources,  Ammonia,  Carbon 
monoxide,  Cloud  chemistry,  Indiana,  Nitrogen 
compounds,  Organic  compounds,  Precipitation, 
Regional  Acid  Deposition  Model,  Sulfur  dioxide. 

A  sophisticated  mathematical  model  of  the  chemis- 
try, transport,  and  deposition  of  tropospheric  trace 
gases  provides  a  useful  tool  for  assessing  the  rela- 
tionship between  emission  and  deposition  of  atmos- 
pheric pollutants.  The  three-dimensional  Regional 
Acid  Deposition  Modeling  system  (RADM)  calcu- 
lates short-term  concentrations  and  wet  and  dry 
deposition  of  trace  species  over  the  northeastern 
U.S.  and  Canada.  Emissions  of  S02,  nitrogen 
oxides,  organic  compounds,  ammonia,  and  carbon 
monoxide  are  specified  using  a  comprehensive  pol- 
lutant emission  inventory.  The  model  calculates 
the  transport  and  chemical  transformation  rate  of 
these  compounds  and  other  secondary  pollutants 
(e.g.  ozone,  sulfuric  acid,  nitric  acid)  using  meteor- 
ology data  and  a  detailed  gas-phase  chemical  reac- 
tion mechanism.  A  cloud  chemistry  and  scaveng- 
ing model  computes  trace  species  aqueous  chemis- 
try and  wet  deposition  rates  during  cloudy  period, 
and  dry  deposition  rates  to  underlying  surfaces  are 
calculated  for  many  chemical  species.  The  Oxida- 
tion and  Scavenging  Characteristics  of  April  Rains 
(OSCAR)  field  study  was  used  for  model  evalua- 
tion. During  this  study,  a  network  of  about  36 
aqueous  chemistry  samplers  collected  precipitation 
over  the  northeast  U.S.  and  Canada  during  four 
storm  events  in  April  1981.  A  frequency  distribu- 
tion of  the  sulfate,  nitrate  and  water  deposition  for 
the  fine-resolution  network  of  precipitation  sam- 
plers in  northern  Indiana  showed  that  in  all  cases, 
the  median  deposition  is  10-20%  below  the  'aver- 
age' deposition  to  the  sampling  area.  This  implies 
that  for  storm  events  in  this  sampling  area,  a  ran- 
domly selected  site  would  be  more  likely  to  re- 
ceive less  deposition  than  the  average  deposition  to 
the  area.  These  data  further  suggest  that  the  model 
is  capable  of  calculating  deposition  of  acidity  to 
within  the  observed  variability  of  trace  species 
deposition  during  individual  precipitation  events. 
(See  also  W90-09408)  (Lantz-PTT) 
W90-0941I 
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PRECIPITATION  DATA  COMPATIBILITY  IN 
NORTH  AMERICA  AND  THE  IMPACT  ON 
STUDIES  OF  ACID  DEPOSITION. 

Canadian  Climate  Centre,  Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  7B. 
W90-09414 


CHEMICAL  COMPOSITION  OF  PRECIPITA- 
TION, DEW  AND  FROST,  AND  FOG  IN 
DENVER,  COLORADO. 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

L.  J.  Schroder,  T.  C.  Willoughby,  R.  B.  See,  and 
B.  A.  Malo. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  83-90,  3 
tab,  16  ref. 

Descriptors:  *Acid  rain,  *Air  pollution  sources, 
•Denver,  *Path  of  pollutants,  'Precipitation, 
•Water  pollution  sources,  Calcium,  Chemical  anal- 
ysis, Chlorides,  Colorado,  Dew,  Fluorides,  Fog, 
Frost,  Hydrogen  ion  concentration,  Lead,  Magne- 
sium, Pollutant  identification,  Sodium,  Zinc. 

Samples  of  precipitation,  dew  and  frost,  and  fog 
were  collected  at  a  site  in  the  northwestern  part  of 
the  Denver,  Co.,  metropolitan  area.  Cluster  analy- 
sis of  the  chemical  composition  of  urban  precipita- 
tion indicates  that  there  is  a  relation  among  calci- 
um, magnesium,  sodium,  chloride,  and  fluoride. 
The  relation  probably  is  related  to  the  scavenging 
of  soil-derived  particulate  matter  by  precipitation. 
Dew  and  frost  samples  indicate  that  the  chemical 
composition  is  affected  substantially  by  the  dissolu- 
tion of  particulates  on  the  collection  surface.  The 
pH  of  dew  and  frost  had  a  median  value  of  6.4, 
which  was  greater  than  the  median  values  of  either 
precipitation  or  fog.  The  zinc  concentration  in  dew 
and  frost  samples  indicates  that  anthropogenic  par- 
ticulates are  being  dissolved  by  the  dew  and  melt- 
ing frost.  The  maximum  pH  was  4.4  in  three  fog 
samples  collected,  which  indicates  that  urban  fog 
samples  are  more  acidic  than  either  precipitation  or 
dew  and  frost.  Lead  concentrations  in  the  fog 
samples  indicate  that  fog  is  scavenging  aerosols 
produced  by  the  combustion  of  leaded  gasoline. 
(See  also  W90-09408)  (Author's  abstract) 
W90-09418 


DISTRIBUTION,  CHEMICAL  AND  ISOTOPIC 
CHARACTERISTICS  OF  PRECIPITATION 
EVENTS  IN  AN  ARID  ENVIRONMENT  - 
MAKHTESH  RAMON  BASIN,  ISRAEL. 

Hebrew    Univ.    of   Jerusalem    (Israel).    Seagram 
Centre  for  Soil  and  Water  Sciences. 
R.  Nativ. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  91-99,  5 
fig,  16  ref. 

Descriptors:  *Acid  rain,  'Israel,  'Makhtesh 
Ramon  Basin,  *Path  of  pollutants,  *Water  pollu- 
tion sources,  Bicarbonates,  Calcium,  Calcium  chlo- 
ride, Chemical  analysis,  Chlorides,  Magnesium, 
Pollutant  identification,  Potassium,  Precipitation, 
Rain  gages,  Sodium,  Sulfates. 

Forty-six  individual  rain  events  and  successive 
fractions  of  these  events  were  studied  in  the  arid 
Makhtesh  Ramon  Basin,  southern  Israel,  during 
1981-1983.  Large  variations  were  observed  in 
annual  rainfall  (47-107  mm),  number  of  rain  events 
per  year  (8-20),  start  of  the  rainy  season  (Septem- 
ber to  January),  its  termination  (March  to  May) 
and  length  (4-9  months).  About  85%  of  the  rain 
events  were  recorded  at  more  than  one  station, 
indicating  an  aerial  distribution  exceeding  20  km. 
Dust  samples  revealed  the  following  soluble  ions: 
Ca  >  >  Mg  >  Na  >  K  and  HC03  >  CI  >  S04. 
Rain  composition  of  61  analyzed  samples  revealed: 
Ca  >  Na  >  Mg  >  >  K  and  HC03  >  CI  >  S04 
and  neutral  pH  of  7.1-7.6.  Both  dust  and  rainwater 
contained  CaCI2.  Two  distinct  sources  of  dissolved 
ions     were     inferred:     dust,     providing     mainly 


Ca(HC03)2,  and  cloud-borne  sea  spray,  providing 
mainly  Na,  Mg,  CI  and  S04.  A  chemical  and 
isotopic  amount  effect  was  observed-the  rain  of 
the  rainier  year  contained  34%  less  dissolved  ions 
and  was  isotopically  lighter  in  gamma- 18-0  by 
54%  than  the  rain  of  the  less  rainy  year.  A  chemi- 
cal and  isotopic  front  effect  was  observed-the  first 
fraction  of  the  individual  rain  events  contained 
more  dissolved  ions  (32-69%)  and  was  enriched  by 
more  gamma- 18-0  (31%)  than  the  subsequent  rain 
fractions.  (See  also  W90-09408)  (Author's  abstract) 
W90-09419 


COMPARISON  OF  IONIC  COMPOSITION  OF 
CLOUDWATER  WITHIN  AND  ABOVE  THE 
CANOPY  OF  AN  ABOVE  CLOUDBASE 
FOREST. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
T.  P.  DeFelice. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  101-107, 
2  fig,  2  tab,  15  ref.  EPA  Contracts  813934-01-2, 
CRS  812444-01-0,  CRS  812444-02-0,  and  CRS 
812444-03-0. 

Descriptors:  *Acid  rain,  *Ammonia,  *Cloud  liquid 
water,  'Forests,  'Nitrates,  'Path  of  pollutants, 
'Sulfates,  Canopy,  Chemical  analysis,  Hydrogen 
ion  concentration,  Mountain  Cloud  Chemistry 
Project,   North  Carolina,   Pollutant  identification. 

Cloudwater  was  simultaneously  collected  above 
and  within  the  forest  canopy  during  the  July  1986 
field  intensive  of  the  Mountain  Cloud  Chemistry 
Project  near  Mt.  Mitchell,  NC.  All  cloudwater 
was  collected  using  the  Atmospheric  Science  Re- 
search Center  passive  string  collector.  The  most 
abundant  ions  were  S04(2-),  N03(-)  and  NH4(  +  ). 
The  pH,  within  and  above  the  canopy,  increased  as 
the  24  hr  back  trajectory  became  more  southerly. 
The  average  pH  above  and  within  the  canopy  was 
essentially  the  same,  except  during  the  middle  part 
of  the  sample  events  when  it  was  lower  within  the 
canopy.  Most  of  the  sampled  events  contained  a 
lower  pH  toward  their  end  inside  the  canopy  than 
above,  perhaps  due  to  the  leaching  of  ions,  or  to 
the  smaller  samples  collected  within  the  canopy. 
This  implies  that  trees  within  the  canopy  shadow 
may  experience  a  stress  greater  than  that  suggested 
by  measurements  made  above  the  canopy.  It  is 
shown  that  trees  modify  their  chemical  environ- 
ment. (See  also  W90-09408)  (Author's  abstract) 
W90-09420 


TRITIUM  DEPOSITION  OVER  THE  CONTI- 
NENTAL UNITED  STATES,  1953-1983. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  L.  Michel. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  109-115, 
2  fig,  1  tab,  7  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Tritium,  Albuquerque,  California,  Chicago, 
Data  acquisition,  Menlo  Park,  New  Mexico,  Pre- 
cipitation, Radioactive  tracers,  Radioactive  wastes. 

Tritium  was  produced  in  great  quantities  by  atmos- 
pheric nuclear  weapons  testing,  the  majority  of 
which  occurred  in  the  mid-1950's  and  early  1960's. 
After  production,  the  tritium  atom  is  incorporated 
in  the  water  molecule  and  can  be  used  as  a  tracer 
of  hydrologic  and  oceanographic  phenomena.  A 
major  limitation  in  using  tritium  as  a  tracer  for 
hydrologic  processes  is  the  limited  data  on  its 
input.  Since  the  early  1960's  the  US  Geological 
Survey  has  monitored  tritium  deposition  with 
monthly  analyses  of  tritium  in  precipitation  by  a 
network  of  14  stations  throughout  the  United 
States.  Tritium  deposition  has  now  been  calculated 
for  this  series  of  network  stations  for  1953  to  1983. 
For  years  when  data  were  not  available  for  a  given 
station,  estimates  of  tritium  deposition  were  made 
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from  correlations  with  data  collected  at  other  sta- 
tions. Depositions  are  given  in  TU-meters  (1 
TU=1  tritium  atom  per  10  to  the  18th  power 
hydrogen  atoms)  on  a  cumulative  basis  for  all 
stations  in  the  network.  Depositions  were  largest  in 
the  midwest  and  exceeded  7500  TU-m/sq  cm  at 
the  Chicago  station.  Depositions  were  smallest  in 
the  Southwest  due  to  either  the  low  precipitation 
or  the  influence  of  moisture  from  the  Pacific 
Ocean.  At  Menlo  Park,  California  and  Albuquer- 
que, New  Mexico  depositions  were  about  l/5th  of 
those  found  in  Chicago.  Approximately  60%  of  all 
deposition  occurred  between  1961  to  1965  and 
over  90%  of  the  deposition  occurred  by  1970.  By 
1983,  more  than  70%  of  all  tritium  deposited  at 
network  stations  from  1953  to  1983  had  been  re- 
moved from  the  environment  by  radioactive 
decay.  Major  peaks  in  deposition  occurred  in  1954, 
1958,  and  1963;  a  small  increase  in  deposition  from 
Chinese  testing  occurred  in  the  late  1970's.  From 
the  network  data  and  the  data  of  other  laborato- 
ries, a  map  of  cumulative  tritium  deposition  over 
the  continental  United  States  has  been  constructed 
for  1953  to  1983.  The  total  tritium  deposition  on 
the  continental  United  States  was  calculated  to  be 
12  +/-2  kg  during  1953  to  1983.  (See  also  W90- 
09408)  (Author's  abstract) 
W90-09421 


USE  OF  ATMOSPHERIC  TRANSPORT  PAT- 
TERN RECOGNITION  TECHNIQUES  IN  UN- 
DERSTANDING VARIATION  IN  PRECIPITA- 
TION CHEMISTRY. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

J.  L.  Moody,  J.  A.  Galusky,  and  J.  N.  Galloway. 
IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  119-125, 
4  fig,  7  ref. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Atmos- 
pheric chemistry,  'Data  interpretation,  'Path  of 
pollutants,  Amsterdam  Island,  Bermuda,  Cape 
Point,  Charlottesville,  Precipitation  mapping, 
South  Africa,  Virginia,  Water  pollution  sources. 

Pattern  recognition  was  demonstrated  to  be  a 
useful  method  for  quantifying  the  relative  impor- 
tance of  atmospheric  transport  as  a  factor  contrib- 
uting to  variability  in  the  chemical  composition  of 
precipitation  at  four  different  sampling  sites:  Char- 
lottesville, VA;  Cape  Point,  South  Africa;  Bermu- 
da; and  Amsterdam  Island,  in  the  central  Indian 
Ocean.  Cluster  analysis  was  used  to  identify  peri- 
ods of  similar  transport  defined  by  using  back 
trajectories.  The  resulting  patterns  determine  the 
relative  frequency  of  precipitation  bearing  winds 
arriving  from  different  regions.  Significant  differ- 
ences in  chemical  composition  between  these  trans- 
port patterns  were  identified.  Amsterdam  Island 
and  Cape  Point  represent  relatively  clean  sites 
where  composition  did  not  depend  on  transport.  In 
contrast,  at  Bermuda  and  Charlottesville,  20%  to 
30%  of  the  chemical  variability  appears  to  be 
related  to  transport.  At  these  sites  the  influence  of 
dominant  source  regions  were  clearly  identified. 
(See  also  W90-09408)  (Author's  abstract) 
W90-09422 


APPLICABILITY  OF  PRINCIPAL  COMPO- 
NENTS ANALYSIS  FOR  DETERMINING 
SOURCES  OF  WET  DEPOSITION. 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-09423 


INFORMATION  CONTENT  EVALUATION 
FOR  ACID  DEPOSITION  NETWORK  REME- 
DIATION. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7A. 
W90-09424 
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REGIONAL  SIMULATION  OF  SURFACE 
WATER  ACIDIFICATION:  UNCERTAINTY 
DUE  TO  SPECIFICATION  OF  ATMOSPHERIC 
DEPOSITION. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

B.  J.  Cosby,  G.  M.  Hornberger,  and  R.  F.  Wright. 
IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  153-161, 
3  fig,  1  tab.  12  ref. 

Descriptors:  *Acid  rain,  *Acid  rain  effects,  'Acidi- 
fication, 'Model  studies,  'Norway.  'Path  of  pol- 
lutants, 'Regional  analysis,  'Simulation  analysis, 
'Surface  water,  Air  pollution,  Monte  Carlo 
method,  Statistical  analysis. 

A  regionalization  methodology  has  been  devel- 
oped that  uses  a  conceptual  model  of  long-term 
water  quality  responses  to  acidic  deposition  in  a 
Monte  Carlo  framework  to  simulate  the  observed 
distributions  of  water  quality  variables  derived 
from  regional  water  quality  surveys.  The  regional 
model  contains  physical  parameters  that  describe 
the  geohydrochemical  characteristics  of  the 
region,  and  deposition  parameters  which  describe 
the  magnitude  and  long-term  temporal  sequence  of 
acidic  deposition.  The  methodology  has  been  ap- 
plied to  data  from  a  survey  of  lakes  in  southern 
Norway.  Sensitivity  analyses  of  the  regionally  cali- 
brated model  suggest  that  the  physical  parameters 
are  well  determined  and  that  the  model  is  not  over- 
parameterized.  The  non-stationarity  of  the  uncer- 
tainty estimates  observed  in  the  study  is  not  sur- 
prising since  the  overall  temporal  trend  of  deposi- 
tion is  increasing  over  the  period  considered,  and 
uncertainties  appear  to  be  greater  at  high  levels  of 
deposition  than  at  low  levels.  The  non-stationarity 
does,  however,  emphasize  the  need  to  provide 
estimates  of  the  temporal  variability  of  uncertainty 
when  dynamic  models  are  employed  in  regional 
analyses.  Uncertainty  (or  sensitivity)  estimates  de- 
rived for  the  calibration  period  alone  may  not 
represent  the  actual  model  uncertainty  when  fore- 
casts or  hindcasts  are  being  made.  For  this  regional 
calibration  of  the  Model  of  Acidification  of 
Groundwater  in  Catchments  (MAGIC)  for  south- 
ern Norway,  it  is  concluded  that  uncertainty  in  the 
simulated  distribution  of  water  quality  variables 
arising  from  deposition  parameter  uncertainty  is  of 
the  same  order  as  that  arising  from  physical  param- 
eter uncertainty.  Further,  deposition  uncertainties 
of  the  magnitude  and  timing  considered  would  not 
be  so  large  as  to  preclude  resolution  of  historical 
changes  in  water  quality  in  the  region.  Forecasts 
made  with  the  calibrated  regional  model  should 
provide  reasonable  resolution  of  changes  that 
might  result  from  future  deposition  reductions. 
(See  also  W90-09408)  (Lantz-PTT) 
W90-09426 


SYSTEMATIC  PARAMETER  ESTIMATION 
STRATEGY  FOR  REFINING  THE  BIRKENES 
MODEL. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-09427 


ATMOSPHERIC    DEPOSITION    OF    SULFUR 
TO   A   GRANITE   OUTCROP   IN   THE   PIED- 
MONT OF  GEORGIA,  U.S.A. 
Geological    Survey,    Doraville,    GA.    Water    Re- 
sources Div. 
N.  E.  Peters. 

IN  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  173-181, 
4  fig,  12  ref. 

Descriptors:  'Acid  rain,  'Georgia,  'Path  of  pollut- 
ants. 'Runoff.  'Sulfates,  'Water  pollution  sources, 
Air  pollution,  Precipitation,  Rainfall-runoff  rela- 
tionships. Seasonal  variation.  Sulfur. 

The  quantity  and  quality  of  precipitation  to  and 
runoff  from   a  0.054   ha  catchment   on  a  granite 


outcrop,  at  Panola  Mountain,  Georgia,  were  evalu- 
ated for  24  events  from  May  1987  through  January 
1988.  For  events  that  were  sampled  concurrently 
for  precipitation  and  runoff,  which  excluded  those 
in  July  and  August,  precipitation  ranged  from  2.4 
mm  to  35.6  mm  and  totaled  385  mm,  or  70%  of  the 
precipitation  for  the  period.  The  S04(2-)  in  pre- 
cipitation accounted  for  67%  of  the  total  S04(2-) 
transported  in  runoff.  For  individual  events,  wet 
deposition  contributed  22%  to  100%  of  the  S04(2- 
)  transported  in  runoff.  For  events  with  the  low 
percentage  contributions,  the  source  of  the  remain- 
ing S04(2-)  in  the  runoff  was  washoff  of  dry- 
deposited  sulfur  that  had  accumulated  on  the  out- 
crop between  events.  Although  wet  deposition  of 
H(  +  )  exceeded  its  gross  transport  in  runoff  for  all 
events,  collectively,  concentrations  of  H(  +  )  and 
S04(2-)  in  runoff  for  events  preceded  by  long  dry 
periods  (several  days  to  weeks)  were  much  higher 
at  the  onset  of  the  event  than  those  in  the  corre- 
sponding precipitation;  these  concentration  differ- 
ences decreased  as  the  precipitation  progressed.  In 
contrast,  H(  +  )  and  S04(2-)  concentrations  in 
runoff  were  similar  to  those  in  the  corresponding 
precipitation  throughout  events  preceded  by  short 
dry  periods  (typically  less  than  a  day).  These 
events  also  had  high  percentage  contributions  of 
H(  +  )  and  S04(2-)  from  wet  deposition.  The 
S04(2-)  dry  deposition  to  the  granite  outcrop  com- 
puted by  this  mass  balance  for  the  total  of  the  dry 
periods  preceding  each  event  averaged  0.33  eq/ha/ 
day.  (See  also  W90-09408)  (Author's  abstract) 
W90-09428 


CONTRIBUTION  OF  ACIDIC  DEPOSITION 
ON  HIGH  ELEVATION  FOREST  CANOPY  TO 
THE  HYDROLOGIC  CYCLE. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
V.  K.  Saxena,  and  N.  H.  Lin. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  193-202, 
2  fig,  4  tab,  20  ref. 

Descriptors:  'Acid  rain,  'Alpine  regions,  'Cloud 
liquid  water,  'Forest  watersheds,  'Hydrologic 
budget,  Ammonia,  Chemical  interactions,  Conifer- 
ous forests,  Fir  trees,  Fog,  Hydrogen  ion  concen- 
tration, Mountains,  Mt  Mitchell,  Nitrates,  Precipi- 
tation, Spruce  trees,  Sulfates. 

Direct  capture  of  cloud  droplets  by  forest  canopies 
atop  mountains  in  North  America  and  Europe  has 
been  recently  pointed  out  as  a  significant  contribu- 
tor to  the  hydrological  cycle  and  to  the  acidic 
deposition  flux  to  the  forest  canopy.  Results  of  an 
EPA  initiated  field  study  at  Mt.  Mitchell,  North 
Carolina,  the  highest  peak  east  of  the  Mississippi 
River,  were  analyzed  and  rates  of  cloud  water 
deposition  were  computed  using  a  micrometeoro- 
logical  approach  and  database  consisting  of  pH  and 
chemical  composition  of  collected  cloud  water, 
measured  cloud  droplet  size  distribution,  liquid 
water  content,  and  the  conventional  meteorologi- 
cal variables.  The  red  spruce  and  Fraser  fir  stands 
atop  Mt.  Mitchell  are  exposed  to  cloud  episodes 
during  71%  of  days/yr,  although  the  cloud  immer- 
sion time  varies  between  10-20%.  Ion  deposition 
fluxes  due  to  direct  cloud  interception  by  the  forest 
canopy  were  obtained  for  H(  +  ),  NH4(  +  ),  S04(2-) 
and  N03(-).  The  rate  of  cloud  deposition  was  in 
the  range  of  15-27  cm/yr.  The  deposition  flux  of 
sulfate  ranged  26-82  kg/ha/yr,  which  is  compara- 
ble to  recently  reported  sulfate  deposition  of  23.1 
kg/ha/yr  due  to  precipitation  in  the  eastern  United 
States.  (See  also  W90-09408)  (Author's  abstract) 
W90-09430 


EFFECTS  OF  FOREST  CANOPY  ON 
THROUGHFALL  PRECIPITATION  CHEMIS- 
TRY. 

Swiss  Federal  Inst,  of  Forestry  Research,  Birmens- 
dorf. 

P.  Kloeti,  H.  M.  Keller,  and  M.  Guecheva. 
IN:    Atmospheric    Deposition.    Proceedings   of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical    Sciences    at    Baltimore,    Maryland,    May 


1989.  IAHS  Publication  No.  179,  1989.  p  203-209, 
2  fig,  3  tab,  2  ref.  Swiss  National  Science  Founda- 
tion Project  NFP14  +  . 

Descriptors:  'Acid  rain,  'Canopy,  'Chemical 
interactions,  'Forest  watersheds,  'Path  of  pollut- 
ants, 'Precipitation,  'Switzerland,  'Water  pollu- 
tion sources,  Air  pollution,  Alpine  regions,  Ammo- 
nia, Buffer  capacity.  Dry  deposition,  Leaching, 
Nitrates,  Nitrogen,  Nutrients. 

In  forested  areas  precipitation  chemistry  undergoes 
various  changes  as  the  precipitation  passes  through 
the  forest  canopy.  These  changes  depend  on  a 
number  of  factors  such  as  leaching  from  needles  or 
leaves,  dry  atmospheric  deposition  prior  to  the 
onset  of  precipitation,  initial  chemistry  of  precipi- 
tation reaching  the  forest  canopy,  meteorological 
as  well  as  air  quality  characteristics.  A  study  was 
started  in  1985  at  three  forest  sites  intensively 
instrumented  in  the  Swiss  lowlands  (Laegern),  pre- 
Alps  (Alptal),  and  Alps  (Davos),  where  several 
hundreds  of  samples  of  precipitation  above  and 
below  the  forest  canopies  were  analyzed  and  com- 
pared with  simultaneous  information  on  meteoro- 
logical and  air  quality  parameters.  Atmospheric 
deposition  below  the  forest  canopy  at  Laegern  is, 
as  a  result  of  air  pollution,  considerably  higher 
than  at  Davos.  Rainwater  quality  (wet  only)  at 
Laegern  is  significantly  lower  than  that  at  Davos, 
with  elemental  concentrations  being  about  twice 
those  at  Davos.  The  proton  input  at  Laegern  is 
about  twice  that  at  Davos  and  results  in  significant- 
ly higher  ion  transport  rates  from  the  canopy  to 
the  forest  floor.  Acids  are  largely  buffered  in  the 
deciduous  canopy  of  beech  trees;  only  small 
amounts  reach  the  floor.  Ion  exchange  processes  in 
the  canopy  result  in  leaching  losses  of  Ca(2  +  ), 
K(  +  ),  Mg(2  +  )  and  Mn(2  +  ).  Cations  leached  in 
the  canopy  need  to  be  replaced  by  nutrient  uptake 
through  roots  and  leaves  in  order  to  maintain  a 
balanced  nutrient  status  of  the  tree.  Nitrogen  depo- 
sition at  Laegern  is  high,  and  the  nutritive  status  of 
the  forest  stand  seems  not  to  be  critical.  A  con- 
trasting situation  is  found  at  Davos  where  N03(-) 
and  NH4(  +  )  deposition  is  much  lower  and  a  direct 
uptake  of  these  rainwater  N  compounds  by  the 
needles  can  be  shown.  Crystalline  soil  conditions 
with  low  limestone  content  result  in  a  much  lower 
buffering  capacity  at  Davos;  the  long-term  behav- 
ior is  therefore  uncertain.  (See  also  W90-09408) 
(Lantz-PTT) 
W90-09431 


FOLIAR  ABSORPTION  OF  15-N  LABELED 
NITRIC  ACID  VAPOR  (HN03)  IN  MATURE 
EASTERN  WHITE  PINE  (PINUS  STROBUS  L). 

Southeastern    Forest    Experiment    Station,    Otto, 
NC.  Coweeta  Hydrologic  Lab. 
J.  M.  Vose,  W.  T.  Swank,  R.  W.  Taylor,  W.  V. 
Dashek,  and  A.  L.  Williams. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  211-219, 
1    fig,   4  tab,    17   ref.    EPRI   Contract   RP2326-1. 

Descriptors:  'Acid  rain  effects,  'Bioaccumulation, 
•Laboratory  methods,  'Leaves,  'Nitric  acid,  'Ni- 
trogen radioisotopes,  'Path  of  pollutants,  'Pine 
trees,  Coniferous  forests,  Forests,  Nitrates,  Photo- 
synthesis, Plant  physiology,  Scanning  electron  mi- 
croscopy, Transpiration. 

Foliage  of  mature  white  pine  in  cuvettes  was  ex- 
posed to  50  ppb  15-N  labeled  nitric  acid  vapor 
(H15-N03)  for  4  to  12  hr  to  quantify  foliar  absorp- 
tion. Net  photosynthesis,  transpiration,  and  leaf 
conductance  were  measured  and  foliage  was  ob- 
served with  a  scanning  electron  microscope 
(SEM).  Physiological  data  were  variable,  but  re- 
sults indicated  that  transpiration  and  leaf  conduct- 
ance were  reduced  after  exposure.  Potential  mech- 
anisms include  a  humidity  build-up  within  the  cu- 
vette (e.g.,  cuvette  humidity  was  7%  to  20% 
higher  than  ambient  conditions),  and  the  direct 
effects  of  H15-N03  exposure.  SEM  of  young  foli- 
age after  one  exposure  revealed  substantial  cuticu- 
lar  disruption,  which  may  have  enhanced  15-N 
movement  across  the  cuticle.  15-N  was  absorbed  in 
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all  exposures,  with  rates  ranging  from  0.00925  to 
0.15650  micrograms  15-N/gm  foliage/exposure  hr. 
Extrapolation  to  the  entire  canopy  resulted  in  an 
estimated  foliar  uptake  of  5.5  kg  N/ha/yr.  This 
represents  approximately  10%  of  the  annual 
canopy  N  requirement.  (See  also  W90-09408)  (Au- 
thor's abstract) 
W90-09432 


BULK  PRECIPITATION  DEPOSITION  OF  IN- 
ORGANIC CHEMICALS  IN  FOREST  AREAS 
AND  ITS  INFLUENCE  ON  WATER  QUALITY 
IN  THE  FEDERAL  REPUBLIC  OF  GERMANY. 

Hessian  Forest  Research  Station,  Hann.  Muenden 
(Germany,  F.R.).  Inst,  of  Forest  Hydrology. 
H.  M.  Brechtel. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  221-228, 
3  tab,  12  ref. 

Descriptors:  *Acid  rain,  *Forest  watersheds,  •In- 
organic compounds,  *Path  of  pollutants,  *Water 
pollution  sources,  *West  Germany,  Acid  rain  ef- 
fects, Acidification,  Aluminum,  Coniferous  forests, 
Drinking  water,  Leachates,  Manganese,  Nitrates, 
Protons,  Seepage,  Soil  contamination,  Springs, 
Spruce  trees,  Water  pollution  effects,  Water  qual- 
ity, Zinc. 

Extensive  investigations  about  the  deposition  input 
in  forests  of  the  West  Germany  revealed  the  fact 
that  the  concentrations  and  deposition  rates  in 
forest  stands  were  significantly  higher  than  those 
in  open  fields.  This  was  especially  evident  for 
Norway  spruce.  The  annual  proton  deposition 
through  bulk  precipitation  in  old  spruce  stands  at 
some  locations  reached  a  magnitude  of  3-4  kmol/ 
ha.  This  resulted  in  a  deep  reaching  increased 
acidification  in  forest  soil  profiles.  This  phenome- 
non in  turn  caused  the  release  of  certain  cations 
from  the  soil  exchange  complex  and  increased  the 
elemental  concentrations  of  leachate  water  sub- 
stantially. In  fact  the  annual  average  concentra- 
tions of  manganese,  aluminum  and  zinc  in  seepage 
water  collected  at  a  depth  of  150  cm  of  soil  profile 
exceeded  the  permissible  drinking  water  limits 
with  a  multiplying  factor  of  226,  34  and  3  respec- 
tively. In  case  of  nitrate,  the  concentration  of 
leachate  water  at  a  depth  of  50  cm  of  the  soil 
profile  was  close  to  the  drinking  water  limit  of  50 
mg/L.  In  some  cases,  the  aluminum  concentration 
in  streamflow  and  forest  springs  reached  similar 
magnitudes.  (See  also  W90-09408)  (Author's  ab- 
stract) 
W90-09433 


LEACHING  OF  STRONG  ACID  ANIONS 
FROM  SNOW  DURING  RAIN-ON-SNOW 
EVENTS:  EVIDENCE  FOR  TWO  COMPONENT 
MIXING. 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

H.  G.  Jones,  M.  Tranter,  and  T.  D.  Davies. 
IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  239-250, 
4  fig,  3  tab,  20  ref. 

Descriptors:  *Acid  rain,  'Chemical  interactions, 
•Chemistry  of  precipitation,  'Laboratory  methods, 
•Leaching,  •Path  of  pollutants,  *Rain,  *Snow,  Ar- 
tificial precipitation,  Chemical  reactions,  Ion  trans- 
port, Mixing,  Rainfall  rate. 

The  addition  of  artificial  rain  to  columns  of  snow 
in  controlled  laboratory  experiments  demonstrates 
that  solute  is  leached  from  snow  by  the  percolating 
solution,  even  after  allowing  for  the  addition  of 
solute  by  localized  melting  at  the  snow  surface. 
Solute  is  scavenged  when  the  artificial  rain  con- 
tains common  ions.  The  strong  positive  correlation 
of  the  major  strong  acid  anions  suggests  that  two 
component  mixing  occurs,  which  involves  the  arti- 
ficial rain  and  the  solute-rich  brines  found  at  the 
ice  crystal  surfaces.  The  ionic  concentrations  in  the 
leachate  may  vary  by  a  factor  of  three,  despite 


experimental  conditions  being  broadly  similar.  This 
is  thought  to  reflect  the  influence  of  rainfall  rate, 
rainfall  temperature,  and  more  particularly,  snow 
column  hydrology.  (See  also  W90-09408)  (Au- 
thor's abstract) 
W90-09435 


MIXING  OF  ACID  MELTWATER  WITH 
GROUNDWATER  IN  A  FORESTED  BASIN  IN 
FINLAND. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
L.  Bengtsson,  A.  Lepisto,  R.  K.  Saxena,  and  P. 
Seuna. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  251-258, 
4  fig,  10  ref. 

Descriptors:  *Acid  rain  effects,  'Finland,  *Forest 
watersheds,  *Path  of  pollutants,  *Snowmelt,  *Sur- 
face-groundwater  relations,  Acidic  water,  Flood 
peak,  Groundwater  movement,  Hydrographs,  Iso- 
tope studies,  Mixing,  Sulfates. 

Hydrograph  separation  using  oxygen- 18  was  un- 
dertaken during  the  snowmelt  periods  of  1985  and 
1987  in  a  forested  basin  (0.69  sq  km)  in  southern 
Finland.  The  degree  of  mixing  of  acid  meltwater 
and  neutral  groundwater  was  estimated.  Applica- 
tion of  isotope  techniques  indicated  that  subsurface 
pre-event  water  is  the  major  component  of  dis- 
charge even  during  the  snowmelt  period.  The 
meltwater  fraction  of  the  total  runoff  during  the 
melt  periods  was  computed  to  be  about  15%. 
During  peak  flow  the  meltwater  fraction  was  30- 
40%.  The  dominant  mechanism  in  the  system  is  the 
displacement  of  old  water  already  in  the  catchment 
as  soil  water  or  groundwater  by  incoming 
meltwater.  It  seems  probable  that  a  major  part  of 
the  sulfate  load  is  passing  through  the  unsaturated 
zone  of  the  soil.  Because  the  alkalinity  of  the 
groundwater  (pre-event  water)  is  high  compared 
to  acid  precipitation  (pH  4.0-4.6)  characteristics  of 
the  region,  groundwater  discharge  results  in  signif- 
icant neutralization  of  stream  water  acidity.  (See 
also  W90-09408)  (Author's  abstract) 
W90-09436 


PESTICIDES  IN  TERRESTRIAL  AND  AQUAT- 
IC ENVIRONMENTS. 

Proceedings  of  a  National  Research  Conference, 
May  11-12,  1989.  Virginia  Water  Resources  Re- 
search Center,  Blacksburg,  VA.  1989.  551p.  Edited 
by  Diana  L.  Weigmann. 

Descriptors:  'Aquatic  environment,  *Conferences, 
•Ecotoxicology,  *Path  of  pollutants,  'Pesticides, 
'Water  pollution  effects,  Case  studies,  Cost-benefit 
analysis,  Environmental  protection,  Groundwater 
pollution,  Monitoring,  Regulations,  Risk  assess- 
ment, Water  pollution  control. 

Across  the  nation,  public  dialogues  on  pesticide 
issues  are  increasingly  becoming  polarized.  The 
communication  and  exchange  of  statistically  valid 
research  data  is  essential  to  reach  a  broad  consen- 
sus among  groups  and  individuals  with  diverse, 
firmly-held  opinions  on  pesticide  use.  In  these  pro- 
ceedings, researchers  from  23  states,  the  District  of 
Columbia,  and  Canada  present  information  on  a 
wide  range  of  topics:  the  environmental  effects  of 
pesticide  use;  pesticides  in  water  supplies  and 
wastewater  sludge;  pesticide  waste  disposal;  case 
studies  of  pesticide  pollution;  pesticide  monitoring 
in  groundwater,  surface  water,  and  terrestrial  envi- 
ronments; risk  assessment;  environmental  regula- 
tions; management  techniques  for  nonpoint  surface 
pollution  control;  and  cost-benefit  analyses  of 
water  quality  impacts.  (See  W90-09441  thru  W90- 
09478)  (Lantz-PTT) 
W90-09440 


OCCURRENCE  OF  ATRAZINE  IN  GROUND- 
WATER AS  A  RESULT  OF  AGRICULTURAL 
USE. 

Environmental    Protection    Agency,   Washington, 
DC.  Office  of  Pesticide  Programs. 
M.  R.  Barrett,  and  W.  M.  Williams. 


Sources  Of  Pollution — Group  5B 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  39-61,  8 
fig,  2  tab,  3 1  ref. 

Descriptors:  'Atrazine,  'Groundwater  pollution, 
'Herbicides,  'Nonpoint  pollution  sources,  'Path  of 
pollutants,  'Pesticides,  'Triazine  herbicides, 
'Water  pollution  sources,  Agricultural  runoff,  En- 
vironmental effects,  Iowa,  Karst,  Nebraska. 

Atrazine  is  the  most  frequently  detected  herbicide 
in  ground  water  in  most  corn  and  sorghum  grow- 
ing areas  of  the  country.  In  certain  heavy  use  areas 
such  as  those  surrounding  the  Platte  river  in  south 
central  Nebraska  (characterized  by  well  drained 
permeable  soils  and  intensive  irrigation  in  corn 
production)  and  Floyd  and  Mitchell  counties  in 
Iowa  (where  preferential  flow  of  pesticides  in  karst 
terrain  accounts  for  a  significant  amount  of  the 
leaching),  occurrence  or  atrazine  in  groundwater  is 
widespread.  The  relative  presence  of  atrazine  in 
groundwater  compared  to  other  pesticides  is  a 
result  of  its  persistence  (in  aqueous  media  and  in 
soils),  moderate  mobility,  and  perhaps  most  signifi- 
cantly its  widespread  use.  Except  in  conditions  of 
very  high  hydrogeologic  vulnerability  (permeable 
soils,  less  than  thirty  feet  to  groundwater,  and/or 
karst  terrain),  most  atrazine  concentrations  in 
groundwater  associated  with  normal  agricultural 
use  fall  in  the  sub-part  per  billion  range.  Some 
correlations  are  observed  by  comparing  monitor- 
ing data  with  county-level  resolution  data  on  atra- 
zine use  and  hydrogeologic  vulnerability  as  repre- 
sented by  EPA's  agricultural  DRASTIC  rating 
system.  However,  finer  resolution  data  on  hydro- 
geologic  vulnerability  before  areas  in  which 
ground  water  is  impacted  as  a  result  of  normal 
agricultural  use  can  be  reliably  predicted.  Future 
research  must  concentrate  on  obtaining  reliable 
data  on  water  well  construction,  agricultural  prac- 
tices and  pesticide  use,  site  hydrogeology  and 
ground  water  contamination  activities.  Ground- 
water monitoring  surveys  must  be  planned  with 
attention  to  the  process  of  selecting  wells  for  sam- 
pling and  for  sampling  techniques  which  insures 
that  the  residue  data  collected  represent  the  popu- 
lation of  interest.  (Author's  abstract) 
W90-09444 


HERBICIDE  MONITORING  OF  TILE  DRAIN- 
AGE AND  SHALLOW  GROUNDWATER  IN 
NORTHWESTERN  OHIO  FARM  FIELDS-A 
CASE  STUDY. 

Science  Applications  International  Corp.,  Denver, 
CO. 

A.  M.  Keim,  L.  C.  Ruedisili,  D.  B.  Baker,  and  R. 
E.  Gallagher. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  62-78,  7 
fig,  3  tab,  1 1  ref. 

Descriptors:  'Agricultural  runoff,  'Groundwater 
pollution,  'Herbicides,  'Monitoring  wells,  'Ohio, 
'Path  of  pollutants,  'Pollutant  identification,  'Tile 
drainage,  Alachlor,  Atrazine,  Cyanazine,  Meto- 
lachlor,  Metribuzin. 

Herbicide  concentrations  in  groundwater  and  the 
influence  of  tile  drains  on  concentrations  were 
monitored  at  two  northwestern  Ohio  farms.  A 
twelve  acre  field  (Ottawa  County)  had  clayey  soils 
and  used  no-till  crop  production  while  a  sixteen 
acre  site  (Lucas  County)  had  sandy  soils  and  was 
under  conventional  tillage  practices.  At  both  sites, 
monitoring  wells  at  depths  of  5.5,  7.0,  or  10  to  12 
feet  (1.7,  2.1,  or  3.0  to  3.7  m)  were  placed  next  to 
tile  drains  and  midway  between  drains.  These 
wells  were  used  to  collect  groundwater  samples, 
determine  hydraulic  characteristics  of  the  saturated 
zone,  and  measure  fluctuations  of  the  water  table. 
Water  samples  were  collected  from  tile  effluent 
and  monitoring  wells  at  both  fields  from  May  1987 
to  August  1988.  Atrazine  was  the  most  frequently 
detected  herbicide  at  both  fields  and  concentra- 
tions were  as  high  as  12.08  micrograms  per  liter. 
Maximum  concentrations  of  alachlor,  cyanazine, 
metolachlor,  and  metribuzin  were  1.47,  2.50,  0.99 
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and  0.20  micrograms  per  liter  respectively.  Signifi- 
cant temporal  variability  of  herbicide  concentra- 
tions was  exhibited  at  both  sites.  The  greatest 
number  and  highest  concentration  of  herbicides 
were  detected  within  two  months  following  pesti- 
cide application  in  1987,  when  rainfall  was  abun- 
dant and  recharging  groundwater.  The  severe 
drought  in  1988  resulted  in  little  to  no  increase  in 
herbicide  concentrations  following  application. 
Drain  tiles  appeared  to  have  little  effect  on  median 
atrazine  concentrations  in  groundwater  in  the 
sandy  field,  but  tiles  seemed  to  reduce  the  amount 
of  atrazine  leaching  to  groundwater  in  the  clayey 
soils.  (See  also  W90-09440)  (Author's  abstract) 
W90-09445 


EFFECT  OF  AGRICULTURAL  CHEMICALS 
ON  GROUNDWATER  QUALITY  IN  THE  NEW 
JERSEY  PLAIN. 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Office  of  Science  and  Research. 
J.  B.  Louis,  and  E.  Vowinkel. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989,  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  80-89,  3 
fig,  6  tab,  18  ref. 

Descriptors:  'Agricultural  chemicals,  •Environ- 
mental effects,  'Groundwater  quality,  'Herbicides, 
•Pesticides,  'Water  pollution  effects,  Acetanilide, 
Agricultural  runoff,  Alachlor,  Aldicarb,  Aquifers, 
Atrazine,  Carbofuran,  New  Jersey,  Nitrates,  Or- 
ganophosphorus  pesticides,  Standards,  Triazines, 
Volatile  organic  compounds. 

To  determine  whether  agricultural  chemicals  such 
as  pesticides  and  nutrients  have  affected  the  quality 
of  groundwater  in  the  New  Jersey  Coastal  Plain, 
agricultural  wells  were  studied  in  areas  where 
ground  water  is  susceptible  to  contamination.  The 
outcrop  areas  of  two  Costal  Plain  aquifers:  the 
Potomac-Raritan-Magothy  and  Kirkwood-Ciohan- 
sey  aquifer-systems-were  chosen  for  study.  Water 
samples  were  collected  from  selected  domestic, 
irrigation  and  public  supply  wells  located  within 
800  meters  of  agricultural  land.  A  total  of  81  wells 
in  seven  counties  were  sampled  during  the  sum- 
mers of  1986  and  1987.  The  median  depth  of  the 
wells  was  26  meters.  The  samples  were  analyzed 
for  nutrients,  volatile  organic  fumigants,  triazine, 
acetanilide,  and  chlorophenoxy  acid  herbicides, 
and  carbamate,  organochlorine,  as  well  as  organo- 
phosphorus  insecticides.  Pesticide  residues  were 
detected  in  water  from  27  of  81  wells.  Residues  of 
22  pesticides  and  three  pesticide  metabolites  were 
detected  in  concentrations  ranging  from  0.01  to  13 
micrograms/L.  More  than  one  pesticide  was  de- 
tected in  groundwater  from  17  wells.  The  most 
frequently  detected  pesticides  were  the  metabolites 
of  aldicarb,  carbofuran,  atrazine,  alachlor,  and 
chloroform.  The  median  dissolved  nitrate  concen- 
tration was  5.1  mg/L  as  nitrogen.  Dissolved  nitrate 
concentrations  exceeded  the  primary  drinking 
water  standard  of  10  mg/1  in  33%  of  the  samples. 
(See  also  W90-09440)  (Author's  abstract) 
W90-09446 


HERBICIDE  CONCENTRATION  PATTERNS 
IN  RIVERS  DRAINING  INTENSIVELY  CULTI- 
VATED FARMLANDS  OF  NORTHWESTERN 
OHIO. 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
D.  B.  Baker,  and  R.  P.  Richards. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989,  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  103- 
120,  8  fig,  2  tab,  27  ref 

Descriptors:  'Agricultural  runoff,  'Herbicides, 
'Monitoring,  'Nonpoint  pollution  sources,  'Path 
of  pollutants,  'Pesticides,  'Water  pollution 
sources.  Environmental  effects,  Hydrographs, 
Lake  Erie  basin,  Nitrates,  Ohio,  Organic  com- 
pounds. Public  health.  Rivers. 

A  long  term  pesticide  monitoring  study  is  under- 
way in  Lake  Erie  tributaries  to  access  ecological 
and  human  health  impacts  of  pesticide  runoff  from 
current  farming  practices.  Peak  concentrations  in 


rivers  systems  occur  during  runoff  events  follow- 
ing pesticide  application.  Frequent  sampling  during 
storm  events  is  necessary  to  investigate  peak  con- 
centrations, since  concentrations  change  rapidly 
during  events.  The  concentrations  of  major  herbi- 
cides parallel  one  and  other,  with  peak  concentra- 
tions generally  coinciding.  Absolute  concentra- 
tions of  different  pesticides  vary  in  proportion  to 
their  use  as  well  as  other  specific  characteristics 
such  as  persistence  of  the  individual  compounds. 
The  pattern  of  pesticide  concentration  during 
storm  events  is  distinct  from  both  sediment  and 
nitrate  patterns.  Sediment  concentrations  peak 
early  during  hydrographs,  pesticides  have  a  rela- 
tively broad  peak  during  the  middle  portion  of 
hydrographs,  while  nitrates  peak  late  during  hy- 
drographs. There  is  a  large  year  to  year  variability 
in  pesticide  concentrations  as  loads,  due  to  vari- 
ations in  rainfall  timing,  intensity  and  amounts.  The 
position  of  the  sampling  station  within  the  drainage 
network  strongly  influences  the  concentration  pat- 
terns. As  watershed  size  increases,  peak  pesticide 
concentrations  decrease  but  the  durations  of  expo- 
sure to  intermediate  concentrations  increase.  Peak 
concentrations  of  several  herbicides  exceed  100 
micrograms/L  in  small  streams  in  some  years.  (See 
also  W90-09440)  (Author's  abstract) 
W90-09448 


ENHANCED  DEGRADATION  OF  CARBA- 
MOTHIOATE  HERBICIDES  IN  HISTORY 
SOILS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Dept.  of  Plant  Pathology,  Physiology  and 
Weed  Science. 

K.  K.  Hatzios,  S.  A.  Meredith,  V.  K.  Stromberg, 
and  G.  H.  Lacy. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  143- 
153,  2  fig,  4  tab,  33  ref.  USDA  Grant  85-CRCR-l- 
1905. 

Descriptors:  'Biodegradation,  'Carbamothioate 
herbicides,  'Fate  of  pollutants,  'Herbicides,  'Path 
of  pollutants,  'Soil  contamination,  Bacteria,  Bio- 
logical treatment,  Butylate,  Corn,  EPTC,  Soil  bac- 
teria, Soil  treatment. 

Studies  monitoring  the  evolution  of  C02  in  soil 
biometer  flasks  showed  that  the  rate  of  degradation 
of  the  carbamothioate  herbicide  EPTC  (S-ethyl 
dipropylcarbamothioate)  in  soils  exposed  to  three 
successive  annual  applications  of  the  carbamoth- 
ioate herbicide  butylate  (S-ethyl  bis(2-methylpro- 
pyl)  carbamothioate)  was  much  greater  than  in 
control  soils.  Sterilization  of  the  control  and  histo- 
ry soils  resulted  in  a  significant  reduction  of  the 
EPTC  degradation  rate  in  both  soils  confirming 
the  involvement  of  soil  microorganisms  in  the  deg- 
radation of  this  herbicide.  The  rate  of  EPTC  deg- 
radation in  history  soils  planted  with  corn  (Zea 
mays  L.)  was  slower  than  that  of  history  soils 
without  corn  indicating  the  potential  involvement 
of  the  rhizosphere  effect  in  the  degradation  of  this 
herbicide.  Several  strains  of  soil  bacteria,  mainly 
fluorescent  pseudodomonads,  were  isolated  from 
control  and  history  soils.  Many  of  these  stains  were 
capable  of  growing  on  a  minimum  salt  medium 
containing  the  herbicide  EPTC  as  the  soil  source 
of  carbon.  Electrophoretic  analysis  of  cell  lysates 
of  bacterial  isolates  from  control  or  history  soils 
revealed  the  detection  of  two  plasmids  of  2.0  and 
9,0  kb,  respectively.  These  plasmids  were  unstable 
and  were  lost  spontaneously  following  cold  stor- 
age (5  C)  of  these  bacterial  strains.  (See  also  W90- 
09440)  (Author's  abstract) 
W90-09451 


DEGRADATION    OF    TERBUFOS    IN    SOILS 
DURING  DROUGHT  CONDITIONS. 

Clemson  Univ.,  SC.  Inst,  of  Wildlife  and  Environ- 
mental Toxicology. 

G.  C.  Cobb,  L.  W.  Brewer,  and  R.  J.  Kendall. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  159- 
170,  5  fig,  6  tab,  15  ref. 


Descriptors:  'Degradation,  'Drought,  'Fate  of 
pollutants,  'Organophosphorus  pesticides,  'Path  of 
pollutants,  'Soil  water,  'Terbufos,  Iowa,  Pesti- 
cides, Water  deficit. 

Soil  concentrations  of  terbufos  and  several  of  its 
metabolites  were  measured  for  sixty  four  days  after 
application  of  COUNTER  to  corn  crops.  Both 
banded  and  in  furrow  treatments  were  monitored. 
During  corn  planting,  the  major  pest  control  prod- 
uct is  COUNTER  15G.  This  organophosphate  pes- 
ticide formulation  contains  the  active  ingredient 
terbufos  (a  phosphorodithioate  compound).  Soil 
moisture  was  quite  low  during  the  study  period. 
Normal  soil  moisture  in  south-central  Iowa  is  30%, 
but  this  study  indicated  an  average  of  14.2% 
during  the  sixty-four  day  period  after  application. 
All  samples  analyzed  in  this  study  were  greater 
than  one  gram.  Drought  conditions  were  experi- 
enced during  the  study  that  give  special  signifi- 
cance to  this  data.  The  information  presented  indi- 
cates that  terbufos  degradation  under  dry  condi- 
tions is  little  different  from  degradation  under 
more  common  conditions.  (See  also  W90-09440) 
(Lantz-PTT) 
W90-09452 


EPA  SUPERFUND  DATA  BASES  ON  THE  OC- 
CURRENCE AND  DISTRIBUTION  OF  OR- 
GANOCHLORINE PESTICIDES  IN  WATERS 
AND  SOILS  FROM  HAZARDOUS  WASTE 
SITES. 

Viar  and  Co.,  Alexandria,  VA. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-09453 


REGIONAL  ASSESSMENT  OF  PESTICIDE  EX- 
POSURE USING  STORET  DATA. 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  7C. 
W90-09454 


NEW  JERSEY  PESTICIDE  USE  SURVEY. 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Office  of  Science  and  Research. 
J.  B.  Louis,  M.  G.  Robson,  and  G.  C.  Hamilton. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  194- 
204,  5  fig,  4  tab,  1 1  ref. 

Descriptors:  'Agricultural  runoff,  'Data  acquisi- 
tion, 'New  Jersey,  'Pesticides,  'Regulations,  'Sur- 
veys, 'Water  pollution  sources,  Agricultural 
chemicals,  Agricultural  practices,  Aquifers,  Data- 
bases. 

In  1986,  New  Jersey's  Pesticide  Control  Program 
(PCP)  undertook  a  major  survey  of  agricultural 
applicators  in  New  Jersey.  New  Jersey's  pesticide 
regulations  require  certified  applicators  to  maintain 
records  of  pesticide  use  and  to  submit  that  informa- 
tion to  the  New  Jersey  Department  of  Environ- 
mental Protection  (NJDEP)  upon  request.  A 
survey  was  developed  and  submitted  to  the  certi- 
fied pest  applicators  in  the  agricultural  community. 
Information  requested  by  the  survey  included:  the 
pesticide(s)  used,  the  number  of  acres  treated,  the 
crop  treated,  the  method  of  application  and  the 
municipality  where  the  pesticide  was  applied.  A 
total  of  176  active  ingredients  were  reported.  A 
total  of  1,579,284  lbs.  of  active  ingredients  was 
applied  by  1721  separate  farming  operations  in 
New  Jersey  in  1985.  The  data  from  this  survey 
were  summarized  and  entered  into  a  geographic 
information  system  (GIS).  Using  the  mapping  ca- 
pabilities of  GIS,  quantitative  descriptions  of  the 
locations  of  pesticide  applications  in  relation  to 
areas  where  there  are  vulnerable  aquifer  systems, 
portable  water  intakes,  endangered  species,  or 
other  environmental  concerns  can  be  obtained. 
This  capability  is  particularly  useful  in  reviewing 
applications  for  specialized  pesticide  use  as  well  as 
in  imposing  restrictions  on  certain  pesticides  in 
areas  where  problems  are  likely  to  occur.  In  addi- 
tion, the  data  are  currently  being  used  by  the  U.S. 
Geological  Survey  in  planning  projects  to  monitor 
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pesticide    residues    in    both    ground    and    surface 
water.  Because  of  the  usefulness  of  this  data,  the 
survey  will  be  repeated  every  three  years.  (See 
also  W90-09440)  (Author's  abstract) 
W90-09455 


PESTICIDES  IN  RUNOFF  FROM  FORESTED 
LANDS  IN  THE  SOUTHEAST. 

Georgia  Univ.,  Athens.  Cooperative  Extension 
Service. 

P.  B.  Bush,  J.  F.  Dowd,  A.  G.  Williams,  D.  G. 
Neary,  and  J.  Taylor. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  207- 
213,  6ref. 

Descriptors:  *Forest  watersheds,  'Path  of  pollut- 
ants, *Pesticides,  *Water  pollution  sources,  Flow 
profiles,  Forest  hydrology.  Forestry,  Runoff,  Soil 
water,  Southeastern  United  States. 

The  movement  of  pesticides  within  a  forested  wa- 
tershed is  influenced  by  three  factors:  the  dominant 
hydrologic  flow  processes,  the  application  method 
and  location  within  the  watershed,  and  the  chemi- 
cal properties  of  the  pesticide.  Pesticides  that  are 
insoluble  or  sorb  strongly  to  organics  or  the  soil 
will  be  relatively  immobile  in  forestry  applications. 
Very  soluble  and  weakly  sorbing  pesticides  may  be 
relatively  mobile.  Aerial  application  usually  has 
more  potential  for  causing  pesticides  in  runoff  be- 
cause of  the  chance  for  application  on  to  variable 
source  areas  (transiently  saturated  zones  that  gen- 
erate stream  flow).  Application  to  the  stems  of 
trees  provides  opportunity  for  transport  because  of 
stem  flow.  Stemflow  could  also  cause  enhanced 
runoff  of  pesticides  applied  at  the  base  of  trees. 
Location  of  the  application  in  the  water  shed  is  a 
very  important  factor  in  determining  the  potential 
for  pesticides  appearing  in  runoff;  most  pesticides 
applied  in  variable  source  areas  will  appear  in 
runoff.  Pesticides  applied  to  zones  some  distance 
from  the  source  areas  are  important  when  active 
macropores  exist.  The  interaction  of  these  factors 
on  pesticide  movement  is  illustrated  by  field  stud- 
ies of  forested  sites  in  the  mountain  and  piedmont 
provinces  of  the  southeast.  (See  also  W90-09440) 
(Author's  abstract) 
W90-09456 


QUANTITATION  OF  NONPOINT  SOURCE 
POLLUTION  ASSOCIATED  WITH  CRANBER- 
RY PRODUCTION  IN  MASSACHUSETTS. 

Massachusetts  Agricultural  Experiment  Station, 
East  Wareham. 

K.  H.  Deubert,  and  G.  Z.  Kaczmarek. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  214- 
219,  1  fig,  4  tab,  5  ref. 

Descriptors:  'Agricultural  runoff,  'Cranberries, 
•Massachusetts,  *Nonpoint  pollution  sources, 
'Parathion,  'Path  of  pollutants,  *Water  pollution 
sources,  Agricultural  chemicals,  Bogs,  Organo- 
phosphorus  pesticides,  Pesticides. 

Monitoring  studies  (conducted  for  two  years)  on 
parathion,  and  laboratory  studies  using  water  from 
the  field,  were  used  to  establish  a  database  suitable 
to  draw  first  conclusions.  More  than  90  percent  of 
the  break  down  in  ditch  water  takes  place  during 
the  first  two  to  four  days  after  an  application, 
while  the  water  is  impounded.  Parathion  levels  in 
bog  effluents  (0.11  to  5.8  ppb;  mean  1.12  ppb) 
decreased  slightly  (0.21  to  0.93  ppb;  mean  0.39 
ppb)  before  they  left  the  watershed.  Under  the 
conditions  of  this  study,  approximately  45.8g/day 
sorbed  parathion  was  discharged  by  a  watershed. 
Low  residue  levels  require  accurate  analytical 
work  to  arrive  at  a  meaningful  conclusion.  Even  at 
the  low  levels  encountered  in  this  study,  parathion 
residue  ranges  can  be  used  to  quantitate  nonpoint 
source  pollution.  Residue  amounts  were  too  small 
to  determine  the  effects  of  environmental  factors 
on  residue  amounts  in  the  field.  Laboratory  studies 
using  water  from  the  field  showed  that  microorga- 
nisms and  sedimentation  are  the  most  important 


factors  determining  the  amounts  of  sorbed  parath- 
ion. Research  is  needed  to  verify  the  conclusions 
by  means  of  field  studies.  (See  also  W90-09440) 
(Author's  abstract) 
W90-09457 


COPPER,  CHROMIUM,  ARSENIC  AND  PEN- 
TACHLOROPHENOL  CONTAMINATION  OF 
A  SOUTHERN  APPALACHIAN  FOREST 
STREAM. 

Southeastern  Forest  Experiment  Station,  Gaines- 
ville, FL. 

D.  G.  Neary,  P.  B.  Bush,  R.  A.  Lafayette,  M.  A. 
Callahan,  and  J.  W.  Taylor. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  220- 
236,  8  fig,  2  tab,  21  ref. 

Descriptors:  *Arsenic,  'Chromium,  'Copper, 
'Forest  watersheds,  'Path  of  pollutants,  'Pentach- 
lorophenol,  'Wood  preservatives,  Florida,  Indus- 
trial wastewater,  Storm  runoff,  Streams. 

Storm  runoff  from  a  wood-preservative  plant 
transported  copper  (Cu),  chromium  (Cr),  arsenic 
(As),  and  pentachlorophenol  (PCP)  into  the  head- 
waters of  a  southern  Appalachian  stream  which 
drains  into  a  major  recreational  lake  on  the  Chatta- 
hoochee National  Forest  in  northern  Georgia.  The 
stream  system  was  sampled  along  a  5-km  longitudi- 
nal gradient  which  included  reaches  characterized 
by  pools  and  riffles,  sandy  bottoms,  beaver  ponds, 
artificial  ponds,  lakes  and  deltas.  Stream-bottom, 
pond  and  deltaic  sediments  and  stream  flow  were 
collected  for  one  year  to  determine  seasonal  levels, 
vertical  and  horizontal  distributions  in  the  system, 
and  important  transport  processes.  Pentachloro- 
phenol levels  were  low  (1  to  3  mg/kg)  in  coarse 
stream-bottom  sediments,  and  high  (10  to  20  mg/ 
kg)  on  fine  textured  bottom  muds.  In  stream  flow, 
PCP  frequently  exceeded  the  USEPA  standard  (1 
mg/cu  m),  peaked  at  365  mg/cu  m,  and  was  de- 
tectable at  low  concentrations  (1  to  8  mg/cu  m)  for 
long  distances  down  stream.  Copper,  Cr  and  As 
levels  followed  the  same  pattern  as  PCP,  but  were 
generally  lower.  Pentachlorophenol,  Cu,  Cr,  and 
As  were  transient  in  normal  stream  reaches  and 
accumulated  in  pond  and  deltaic  sediments.  (See 
also  W90-09440)  (Author's  abstract) 
W90-09458 


ORGANOPHOSPHATE  ACID  ANHYDRASES, 
HYDROLYTIC  ENZYMES  FOR  ORGANO- 
PHOSPHATE DETOXIFICATION. 

Aberdeen  Research  and  Development  Center,  Ab- 
erdeen Proving  Ground,  MD. 
W.  G.  Landis,  N.  A.  Chester,  H.  D.  Durst,  A.  J. 
Mueller,  and  D.  P.  Dumas. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12.  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  270- 
283,  3  fig,  2  tab,  30  ref. 

Descriptors:  'Biodegradation,  'Detoxification, 
'Enzymes,  'Fate  of  pollutants,  'Organophos- 
phorus  compounds,  'Pesticides,  Anhydrases,  Bac- 
teria, Biochemistry,  Clams,  Hydrolysis,  Protozoa. 

In  the  last  several  years  there  has  been  a  rapid 
increase  in  understanding  with  regard  to  a  group 
of  enzymes  collectively  called  organophosphate 
acid  anhydrases  (OPA  anhydrases).  A  family  of 
enzymes  in  the  protozoan  Tetrahymena  thermo- 
phila,  clams  (Rangia  cuneata  and  Mercinera  mer- 
cineria),  and  bacteria  have  been  identified  that 
hydrolyze  materials  such  as  pesticides  parathion, 
coumaphos,  diazinon,  and  mipafox,  as  well  as  the 
mammalian  acetylcholinesterase  inhibitors  diiso- 
propylfluorophosphate  (DFP)  and  the  closely  re- 
lated materials  soman  and  sarin.  The  classic  case  of 
such  an  enzymatic  system  for  detoxification  in 
eucaryotes  are  the  phylogenetically  widespread 
glutathione  S-transferases.  These  enzymes  have  the 
ability  to  conjugate  and  subsequently  detoxify  a 
wide  variety  of  substrates.  One  of  the  most  impor- 
tant discoveries  has  been  the  diversity  of  these 
enzymes  and  their  varying  substrate  specificities. 
The  OPA   anhydrase  derived   from   the   bacteria 


Psuedomonas  has  an  overlapping  but  not  identical 
substrate  specificity  to  the  enzymes  derived  from 
the  protozoan  Tetrahymena.  The  pesticide  mipafox 
is  a  potent  inhibitor  of  the  usual  OPA  anhydrases, 
but  is  itself  rapidly  hydrolyzed  by  a  unique  OPA 
anhydrase  found  in  Rangia  cuneata.  The  use  of 
newly  synthesized  organophosphorus  compounds 
is  providing  the  opportunity  to  analyze  the  active 
site  capacity  of  these  enzymes  for  comparative 
purposes.  (See  also  W90-09440)  (Lantz-PTT) 
W90-09463 


ENVIRONMENTAL  MONITORING  PRO- 
GRAMS OF  THE  U.S.  FISH  AND  WILDLIFE 
SERVICE. 

Fish  and  Wildlife  Service,  Washington,  DC.  Div. 

of  Environmental  Contaminants. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09464 


MOVEMENT  OF  ATRAZINE  BY  WATER 
FROM  APPLICATION  SITES  IN  CONVEN- 
TIONAL AND  NO-TILLAGE  CORN  PRODUC- 
TION. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Dept.  of  Plant  Pathology,  Physiology  and 
Weed  Science. 

C.  L.  Foy,  and  H.  Hiranpradit. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  355- 
377,  4  fig,  6  tab,  44  ref,  Virginia  Water  Resources 
Center  Project  A-046-VA. 

Descriptors:  'Agricultural  runoff,  'Atrazine,  'Fate 
of  pollutants,  *No-till  cultivation,  'Path  of  pollut- 
ants, 'Pesticides,  Agricultural  chemicals,  Bioaccu- 
mulation,  Corn,   Plants,   Sediment  contamination. 

Field  studies  on  the  migration  and  degradative 
disappearance  of  atrazine  (4.5  kg/ha)  from  corn 
plots  were  conducted.  First,  atrazine  loss  with 
runoff  water  was  induced  by  sprinkler  irrigation. 
Actual  surface  runoff  occurred  in  all  conventional- 
ly planted  plots  when  approximately  3.5  cm  of 
water  were  applied.  Average  atrazine  concentra- 
tion in  runoff  water  induced  by  sprinkler  irrigation 
was  1.77ppm  from  conventionally  planted,  treated 
plots  and  0.41  ppm  from  no-tillage,  treated  plots. 
Atrazine  losses  with  runoff  water  were  1.7%  of  the 
applied  amount  for  conventional  tillage  and  0.5% 
for  no  tillage.  Conventionally  planted,  treated 
plots,  average  atrazine  concentration  in  runoff  in- 
duced by  nine  rains  ranged  from  0.16  to  0.58  ppm. 
These  nine  rains  induced  a  total  loss  of  3.9%  of  the 
dosage  applied.  No  such  runoff  occurred  in  the  no 
tillage  plots.  Average  concentration  of  atrazine 
detected  in  eroded  sediment  induced  by  each  of 
the  nine  rains  averaged  from  0.15  to  0.86  ppm, 
with  the  total  atrazine  loss  with  eroded  sediment 
being  0.13%  of  the  doseage  applied.  No  atrazine 
was  detected  in  samples  collected  from  untreated 
plots;  however,  appreciable  amounts  of  atrazine 
were  detected  in  samples  collected  from  treated 
plots  for  both  the  conventional  and  no  tillage  prac- 
tices at  all  soil  depths.  In  conventionally  planted 
plots,  atrazine  concentrations  of  0.045,  0.041,  0.038, 
and  0.033  ppm  were  detected  at  0  to  20.3,  20.3  to 
40.6,  40.6  to  61.0  and  61.0  to  81.3  cm  depths, 
respectively.  In  no-tillage  plots,  respective  concen- 
trations of  0.017,  0.025,  0.011,  and  0.012  ppm  were 
detected  at  0  to  20.3,  20.3  to  40.6,  40.6  to  61.0,  and 
81.3  cm  depths.  Overall,  the  no  tillage  practices 
gave  the  higher  yields  and  greatly  minimized 
runoff  of  herbicidal  chemical  as  well  as  eroded 
sediment.  Surface  runoff  was  reduced  to  a  mini- 
mum or  almost  none  at  all  when  the  crops  were 
large  enough  to  produce  a  canopy  and  mulching 
effect  over  the  entire  cropping  area.  (See  also 
W90-09440)  (Author's  abstract) 
W90-09466 


MOVEMENT  OF  TRIAZINE  HERBICIDES  IN 
CONVENTIONAL  AND  CONSERVATIVE 
TILLAGE  SYSTEMS. 

Kentucky  Agricultural   Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
K.  W.  Sander,  W.  W.  Witt,  and  M.  Barrett. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence. May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg.  VA.  1989.  p  378- 
382.  3  tab,  6  ref. 

Descriptors:  *Agricultural  runoff,  'Herbicides, 
♦No-till  cultivation,  *Path  of  pollutants,  *Tillage, 
'Triazine  herbicides,  Agricultural  chemicals,  Agri- 
cultural practices,  Atrazine,  Cyanazine,  Ground- 
water movement,  Groundwater  pollution,  Ken- 
tucky, Simazine,   Soil  contamination,  Soil  water. 

Shallow  soils  with  underlying  limestone  comprise 
most  of  the  corn  producing  areas  of  Kentucky, 
consequently  there  is  a  greater  tendency  toward 
surface  and  groundwater  sources  becoming  vulner- 
able to  contamination  by  agricultural  chemicals. 
Studies  were  initiated  to  determine  the  effect  of 
three  tillage  systems  on  the  movement  of  atrazine, 
cyanazine,  and  simazine  off  the  site  of  application 
via  surface  runoff  water  and  sediment  as  well  as 
through  the  soil  profile  to  a  depth  of  one  meter. 
Conventional,  reduced  (chisel  plow),  and  no-tillage 
systems  were  evaluated.  Conventional  tillage  re- 
sulted in  the  highest  amount  of  water  and  sediment 
runoff  in  both  years  of  the  study.  Reduced  tillage 
resulted  in  the  highest  amount  of  water  in  1986  to 
1987.  A  rainfall  event  received  within  one  day 
after  triazine  application  in  1986  accounted  for  90, 
92  and  76%  of  the  total  seasonal  loss  of  atrazine, 
cyanazine,  and  simazine,  respectively,  through  sur- 
face runoff.  The  amount  of  cyanazine  detected  in 
runoff  water  was  greater  than  simazine;  however, 
no  differences  among  triazines  existed  when  the 
amount  of  triazine  loss  was  expressed  as  a  percent- 
age of  the  amount  initially  applied  to  the  plots. 
Less  rainfall  and  more  intense  storms  characterized 
the  1987-88  growing  season  compared  to  the  1986- 
87  growing  season.  High  intensity  storms  occur- 
ring within  one  month  after  triazine  application  in 
1987  caused  a  96%  seasonal  loss  of  atrazine;  a  95% 
loss  of  cyanazine,  and  a  96%  loss  of  simazine, 
through  surface  runoff.  Conventional  tillage  had 
the  greatest  amount  of  triazine  loss  in  runoff  water. 
The  amount  of  simazine  detected  in  runoff  water 
was  greater  than  cyanazine.  Triazine  concentration 
in  the  soil  surface  differed  among  tillages  in  1986 
and  follow  the  order:  conventional  reduced  > 
no-till.  Triazine  concentrations  in  the  top  20  cm  of 
the  soil  profile  150  days  after  application  in  1986 
followed  the  order:  simazine  >  atrazine  >  cyana- 
zine. Cyanazine  was  not  detected  in  the  top  20  cm 
of  the  soil  profile  at  150  days  after  application.  No 
triazines  were  detected  below  soil  depth  of  20  cm 
at  150  days  after  application  in  1986.  (See  also 
W90-09440)  (Author's  abstract) 
W90-09467 


RUNOFF  LOSSES  OF  TWO  TRIAZINE  HERBI- 
CIDES AND  METACHLOR  FROM  CONVEN- 
TIONAL AND  NO-TILL  PLOTS  AS  INFLU- 
ENCED BY  SLUDGE. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Dept.  of  Plant  Pathology,  Physiology  and 
Weed  Science. 

C.  L.  Foy,  J.  S.  Wilson,  S.  Mostaghimi,  and  R.  W. 
Young. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  383- 
398,  5  fig,  5  tab,  31  ref,  USDA  Prime  Grants  87- 
CSRS-2-2978  and  88-34050-3359. 

Descriptors:  'Agricultural  runoff,  'Herbicides, 
•Metachlor,  'Path  of  pollutants,  'Tillage,  'Tria- 
zine herbicides,  Agricultural  practices,  Atrazine, 
No-till  cultivation,  Simazine,  Wastewater  irriga- 
tion. 

A  rainfall  simulator  was  used  to  determine  the 
losses  of  atrazine,  simazine,  and  metachlor  applied 
at  rates  1.8,  1.8,  and  2.2  kg/ha,  respectively,  from 
16  previously  established  no  tillage  and  conven- 
tional tillage  plots.  Sewage  sludge  at  0,  5.8,  and 
11.6  Mg/ha  was  applied  following  the  application 
of  herbicides.  The  herbicides  and  sludge  were 
either  soil-incorporated  or  surface-applied  in  con- 
ventional plots.  Three  simulated  rainfall  events 
were  applied  over  a  two  day  period  at  an  intensity 
of  45  mm/hour.  The  first  event  on  day  one  lasted 


one  hour  whereas  the  second  and  third  events  on 
day  two  lasted  thirty  minutes  each.  Runoff  water 
samples  were  collected  from  plot  discharges  at  6 
minute  intervals  (day  1)  and  6  and  9  minute  inter- 
vals (day  2).  Samples  were  extracted  using  methyl- 
ene chloride  and  quantified  using  gas  chromatogra- 
phy. More  runoff  of  water  and  sediment  occurred 
and  total  herbicide  losses  for  all  herbicides  were 
greater  in  conventional  plots  than  in  no-till  plots. 
Concentrations  of  the  triazine  herbicides  in  the 
runoff  water  were  higher  in  no-till  than  in  conven- 
tional plot  samples  from  the  first  and  second  rain- 
fall events.  Concentrations  of  metolachlor  from  the 
first  event  were  higher  in  conventional  surface 
treated  plots  than  in  no-till  plots,  whereas  concen- 
trations from  the  second  and  third  events  were 
basically  equal  in  all  plots.  Incorporation  of  the 
herbicides  into  the  soil  reduced  losses  from  all 
rainfall  events.  This  may  be  attributed,  in  part,  to 
the  addition  of  sewage  sludge  which  served  as  an 
absorbent  and  reduced  herbicide  concentrations  in 
the  runoff  water.  (See  also  W90-09440)  (Author's 
abstract) 
W90-09468 


IMPACT  OF  CONSERVATION  TILLAGE  AND 
PESTICIDE  USE  ON  WATER  QUALITY:  RE- 
SEARCH NEEDS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-09469 


water  quality,  Leaching,  Monitoring,  Monte  Carlo 
method,  Oklahoma,  Public  health,  Soil  properties, 
Statistical  analysis,  Water  quality. 

In  order  to  assess  groundwater  contamination  from 
pesticides,  a  method  was  developed  and  applied  to 
a  large  section  of  Oklahoma.  The  method,  which  is 
titled  the  Pesticide  Risk  Index,  utilized  the  DRAS- 
TIC Index  along  with  pertinent  data  defining 
Oklahoma's  hydrogeological  and  agricultural  con- 
ditions to  identify  areas  with  the  potential  for 
contamination.  The  probability  and  extent  of  leach- 
ing for  various  soil  and  pesticide  combinations 
found  in  Oklahoma  were  defined  with  a  Monte 
Carlo  analysis  of  540  years  of  simulated  field  con- 
ditions using  the  Pesticide  Root  Zone  Model 
(PRZM).  The  risk  of  human  exposure  to  contami- 
nated sources  of  drinking  water  was  assessed  by 
consideration  of  the  EPA's  Reference  Doses  for 
selected  pesticides  and  the  groundwater  usage  sta- 
tistics for  Oklahoma.  The  index  resulted  in  a  series 
of  maps  that  identified  the  locations  of  greatest 
relative  susceptibility.  The  pesticide  Risk  Index 
identified  three  areas  of  Oklahoma  with  potentially 
high  risk  for  exposure  to  pesticide-contaminated 
ground  water.  The  Monte  Carlo  analysis  indicated 
that  certain  site  and  chemical  parings  could  result 
in  significant  leaching.  It  was  found  that  soil  retar- 
dance  was  the  most  determinant  factor  in  the 
leaching  of  pesticides.  (See  also  W90-09440)  (Au- 
thor's abstract) 
W90-09472 


INFLUENCE  OF  IRRIGATION  AND  RAIN- 
FALL ON  THE  MOVEMENT  OF  INSECTI- 
CIDES THROUGH  A  SANDY  LOAM  SOIL. 

North   Dakota   Agricultural   Experiment   Station, 
Fargo.  Dept.  of  Soil  Science. 
R.  L.  Kolberg,  M.  J.  Weiss,  L.  D.  Prunty,  and  J. 
R.  Fleeker. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  447- 
456,  3  fig,  5  tab,  14  ref. 

Descriptors:  'Insecticides,  'Irrigation  water, 
'Loam,  'Path  of  pollutants,  'Pesticide  residues, 
'Rainfall,  'Sand,  'Soil  water,  Carbofuran,  North 
Dakota,  Soil  contamination,  Terbufos. 

Carbofuran  and  terbufos  were  applied  to  a  system 
of  four  lysimeters  in  southeastern  North  Dakota. 
Insecticides  were  applied  to  the  corn  seed  furrow 
approximately  3  cm  above  the  seed  during  1987 
and  1988.  Irrigation  rates  used  allowed  30%  and 
70%  depletion  of  available  soil  water.  Water  sam- 
ples were  collected  from  the  bottom  tile  drains  of 
the  lysimeters  (2.3  m  depth)  starting  at  planting 
time  and  continuing  every  two  weeks  thereafter. 
Water  was  also  collected  from  vacuum  extractors 
(1.4  or  1.8  m  depths)  as  it  became  available.  The 
parent  compounds  and  two  metabolites  of  each 
insecticide  were  extracted  from  the  water  samples. 
Soil  samples  were  also  collected  (25  cm  depth)  in 
the  fall  of  1987  and  1988,  extracted,  and  analyzed 
for  the  compounds  and  metabolites.  Pesticide  resi- 
dues were  not  detected  in  the  1987  water  samples 
at  a  detection  limit  of  4  ppb.  In  1988,  8  ppb  of 
carbofuran  was  detected  in  one  sample  collected 
93  days  after  application  from  the  tile  drain  of  a 
lysimeter  receiving  the  high  rate  of  irrigation. 
Compounds  found  in  the  soil  samples  were  only 
residues  of  terbufos.  (See  also  W90-09440)  (Au- 
thor's abstract) 
W90-09471 

DEVELOPMENT  OF  A  METHOD  FOR  DEFIN- 
ING THE  VARIABILITY  IN  PESTICIDE  CON- 
TAMINATION OF  GROUNDWATER. 

Geraghty  and  Miller,  Inc.,  Tulsa,  OK. 
B.  T.  Daniels,  and  W.  F.  McTernan. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  457- 
471,  7  fig,  4  tab,  19  ref. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Pesticides,  'Risk  assessment,  Ground- 


SIMPLIFIED  PC-BASED  PROCESS-ORIENT- 
ED MODEL  FOR  EVALUATING  GROUND- 
WATER CONTAMINATION  POTENTIAL  BY 
PESTICIDES. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Dept.  of  Agricultural  Engineering. 
U.  Tim,  and  S.  Mostaghimi. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  472- 
490,  7  fig,  4  tab,  34  ref. 

Descriptors:  'Computer  models,  'Groundwater 
pollution,  'Groundwater  quality,  'Path  of  pollut- 
ants, 'Pesticides,  Aldicarb,  Carbofuran,  Data  col- 
lections, Dicamba,  Galerkin  method,  Groundwater 
movement,  Kinetics,  Mathematical  models,  Solute 
transport,  Virginia. 

A  process-oriented  physical  based  mathematical 
model  for  evaluating  the  subsurface  fate  and  trans- 
port of  pesticides,  and  for  assessing  the  potential  of 
a  pesticide  to  intrude  into  groundwater  is  de- 
scribed. Expressions  describing  the  simultaneous 
flow  of  water  and  transport  and  transformation  of 
pesticides  under  site-specific  environmental  condi- 
tions were  assembled  and  solved  numerically  using 
the  Galerkin's  weighted  residual  finite  element 
technique.  The  results  obtained  were  used  to  rank 
16  pesticides  according  to  their  potential  to  con- 
taminate groundwater.  Pesticides  with  low  aque- 
ous solubilities,  low  organic  carbon  partion  coeffi- 
cients, and  long  soil  half-lives  were  shown  to  have 
the  highest  groundwater  pollution  potential.  In 
general,  pesticides  predicted  to  show  significant 
pollution  threats  to  groundwater  include  aldicarb 
carbofuran,  dicamba,  dibromochloropropane,  and 
ethylene  dibromide.  These  pesticides  have  beer 
detected  in  the  groundwater  of  several  states  in- 
cluding Virginia.  The  lack  of  comprehensive  dat£ 
bases  on  pesticide  transport  currently  limits  the 
comparison  of  model  predictions  against  field  ob 
servations.  Experimental  data  is  needed  to  asses; 
the  validity  of  the  assumptions  of  the  model  and  tc 
verify  the  model  predictions.  (See  also  W90-09440 
(Lantz-PTT) 
W90-09473 


MODELING  AND  MEASUREMENT  OF  TE 
BUTHIURON  (SPIKE)  MOBILITY  IN  INTER 
MOUNTAIN  SOILS. 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi 

ronmental  Engineering. 

G.  D.  Summit,  R.  R.  Dupont,  R.  D.  R.  Parke,  and 

H.  M.  Deer. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ 
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ments.  Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  491- 
500,  4  fig,  17ref. 

Descriptors:  'Model  studies,  *Path  of  pollutants, 
•Soil  contamination,  *Tebuthiuron,  Aeration  zone, 
Herbicides,  Mathematical  models.  Mountains,  Or- 
ganic compounds,  Range  management. 

Tebuthiuron  (SPIKE)  is  widely  used  for  the  con- 
trol of  undesirable  woody  shrubs  on  rangelands  in 
the  Intermountain  West.  This  herbicide  is  more 
water  soluble  than  most  herbicides,  and  is  current- 
ly on  the  EPA'S  list  of  leachable  pesticides.  While 
the  manufacturer  of  tebuthiuron  indicates  that  it 
does  not  move  greater  than  2  feet  in  a  three  year 
period,  detectable  levels  of  tebuthiuron  at  a  soil 
depth  of  18  to  24  inches  only  5  months  after  its 
application.  No  investigators  have  evaluated  te- 
buthiuron mobility  below  2  feet  or  after  a  time 
period  of  more  than  one  year.  Three  field  sites 
were  identified  where  known  tebuthiuron  applica- 
tions were  made  over  the  past  eight  years.  Soil 
cores,  to  at  least  three  feet,  were  collected  and 
composited  in  6  to  12  inch  lifts  at  three  locations  at 
each  application  site.  Tebuthiuron  concentrations 
in  each  composite  sample  were  quantified  via 
HPLC  analysis  following  Tissuemizer  extraction/ 
Kuderna-Danish  concentration  procedures.  Two 
mathematical  models  were  used  to  aid  in  the  eval- 
uation of  the  field  data  collected  in  this  study.  Both 
models  have  been  designed  to  provide  estimates  of 
the  fate  and  persistence  of  organic  contaminants  in 
the  vadose  zone,  but  differ  significantly  in  their 
conceptual  development,  input  requirements,  and 
output  provided.  (See  also  W90-09440)  (Author's 
abstract) 
W90-09474 


PREFERENTIAL  FLOW  THROUGH  MACRO- 
PORES:  TILLAGE  IMPLICATIONS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of 
Agronomy. 

T  J.  Bicki,  and  L.  Guo. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  501- 
514,  3  fig,  6  tab,  72  ref,  Illinois  Agricultural  Exper- 
iment Station,  Hatch  Project  337. 

Descriptors:  *Macropores,  *Path  of  pollutants, 
•Pesticides,  'Soil  contamination,  'Tillage,  Agri- 
cultural chemicals,  Agricultural  practices,  Dye  re- 
leases, Groundwater  pollution,  Leaching,  Soil 
physical  properties,  Soil  water. 

Preferential  flow  through  macropores  has  been 
identified  as  a  possible  mechanism  to  explain  con- 
tamination of  groundwater  from  normal  applica- 
tion of  agricultural  chemicals.  Soil  physical  prop- 
erty characterization,  hydraulic  conductivity,  and 
bromide  and  dye  tracer  studies  revealed  that  adop- 
tion of  such  conservation  tillage  practices  as  chisel 
plowing,  disking,  and  para-tilling  would  not  have 
any  more  adverse  effect  on  groundwater  quality 
than  moldboard  plowing.  Under  low-intensity  sim- 
ulated rainfall,  bromide  leaching  is  a  well-struc- 
tured, Flanagan  silt  loam  was  not  significantly 
different  with  moldboard  plow,  chisel  plow,  disk, 
para-till,  and  no-till.  Under  high  intensity  simulated 
rainfall,  significantly  higher  bromide  leaching  oc- 
curred in  a  well  structured  soil  managed  under  no- 
till.  Bromide  and  fluorescein  dye  were  detected  in 
the  soil  to  a  depth  of  one  meter  when  less  than  one 
pore  volume  of  water  was  applied  to  the  no-till 
soil.  (See  also  W90-09440)  (Author's  abstract) 
W90-09475 


METHOD  OF  VERTICAL  CONCENTRATION 
PROFILING  IN  AQUIFERS  CONTAMINATED 
BY  DNAPL. 

C-E  Environmental,  Inc.,  Portland,  ME. 

T.  W.  Taylor,  and  R.  A.  Lewis. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water  Well  Association,  Dublin,  Ohio.  1989.  p  9- 

24,  7  fig,  2  tab,  4  ref. 


Descriptors:  •Aquifers,  'Data  acquisition,  'Dense 
non-aqueous  phase  liquids,  *Groundwater  pollu- 
tion, 'Path  of  pollutants,  'Vertical  distribution. 
Drilling,  Hydraulic  gradient,  Trichloroethene, 
Water  sampling. 

Recent  literature  has  made  the  geohydrologist 
keenly  aware  of  the  problems  inherent  in  charac- 
terizing dense,  non-aqueous  phase  liquid  (DNAPL) 
contaminant  distributions  in  aquifers.  Because  it  is 
denser  than  water,  concentrated  DNAPL  may  sink 
into  an  aquifer  of  suitably  high  hydraulic  conduc- 
tivity and  migrate  along  the  surface  of  confining 
units  in  response  to  gravity  gradients  that  do  not 
necessarily  coincide  with  hydraulic  gradients.  Al- 
though plumes  of  solubilized  DNAPL  can  be  de- 
fined in  the  groundwater,  residual  free  product 
within  the  soil  matrix  is  the  primary  problem  for 
long-term  groundwater  impact  and  effectiveness  of 
remediation.  The  screened-auger  method  of  drill- 
ing, sampling,  and  monitoring  well  construction 
was  used  to  characterize  contaminant  distribution 
and  optimize  well-screen  placement  in  a  large 
sandy  aquifer.  Trichloroethene  (TCE)  concentra- 
tions up  to  200  mg/L  were  analyzed  in  screened- 
auger  samples  obtained  at  depths  up  to  100  feet 
below  the  groundwater  table.  When  TCE  is 
present  in  groundwater  at  more  than  10%  of  its 
solubility,  it  strongly  suggests  that  DNAPL  exists 
in  the  aquifer  as  free  product.  The  presence  of 
residual  DNAPL  deep  within  the  aquifer  was  not 
anticipated.  Without  representative  groundwater 
samples  obtained  with  the  screened  auger  during 
boring  advancement,  the  residuals  may  have  gone 
undetected.  With  the  careful  interpretation  of  field 
data,  the  screened-auger  method  was  effective  for 
identifying  DNAPL  in  an  aquifer,  and  for  provid- 
ing important  information  for  monitoring  well  con- 
struction and  the  future  evaluation  of  remedial 
alternatives.  (See  also  W90-09479)  (Author's  ab- 
stract) 
W90-09481 


USE  OF  SOIL  GAS  INVESTIGATIONS  TO 
DETECT  GROUNDWATER  AND  SOIL  CON- 
TAMINATION. 

Tracer  Research  Corp.,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  5A. 
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DETERMINATION  OF  FREE  CYANIDE 
LEVELS  IN  SURFACE  AND  GROUND 
WATERS  AFFECTED  BY  HIGHWAY  SALT 
STORAGE  FACILITIES  IN  MAINE. 

Maine  Dept.  of  Transportation,  Augusta. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-09485 


RESULTS  OF  ON-GOING  MONITORING  OF 
THE  PERFORMANCE  OF  A  LOW  PERME- 
ABILITY CLAY  LINER,  KEELE  VALLEY 
LANDFILL,  MAPLE  ONTARIO. 

Golder  Associates,  Mississauga  (Ontario). 
D.  W.  Reades,  K.  S.  King,  E.  Benda,  R.  M. 
Quigley,  and  K.  LeSarge. 

IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues.  October 
17-19,  1989,  Kitchener,  Ontario,  Canada.  National 
Water  Well  Association,  Dublin,  Ohio.  1989.  p  79- 
91,  7  fig,  2  tab,  4  ref. 

Descriptors:  *Clay  liners,  'Keele  Valley  Landfill, 
•Landfills,  'Monitoring,  'Path  of  pollutants,  'Per- 
meability, 'Water  pollution  control,  Diffusion,  Hy- 
draulic conductivity,  Ontario. 

The  Keele  Valley  Landfill  at  Maple,  Ontario,  con- 
sists of  a  99  ha  (245  acres)  facility  designed  to  serve 
the  Metropolitan  Toronto  area.  The  land-fill  is 
located  in  a  former  sand  and  gravel  pit,  with  the 
base  and  the  sides  of  the  pit  lined  with  at  least  1.2 
m  of  low  plasticity  clay  till  compacted  to  achieve 
the  required  hydraulic  conductivity  equivalent  to 
0.1  n/sec  or  less.  A  comprehensive  program  was 
instituted  to  monitor  the  in  situ  performance  of  the 
clay  till  liner  since  construction  was  initiated  in 
1983.  Results  to  date  indicate  that  the  liner  is 
performing  better  than  a  1.2  m  liner  with  a  hydrau- 
lic conductivity  <  0.1  nm/sec.  This  is  based  on  the 
hydraulic  conductivity  of  the  thin  section  of  clay 


liner  above  the  shallow  lysimeters  and  the  results 
from  the  majority  of  conductivity  sensor  sets.  Dif- 
fusion profiles  from  sections  of  the  liner  indicate 
that  the  rate  of  contamination  migration  into  the 
liner  is  governed  by  diffusion.  (See  also  W90- 
09479)  (Lantz-PTT) 
W90-09486 


IMPACTS  OF  FORMER  COAL  GASIFICATION 
PLANTS  IN  A  NUMBER  OF  HYDROGEOLO- 
GIC  ENVIRONMENTS. 

Canviro  Consultants  Ltd.,  Waterloo  (Ontario). 
For  primary  bibliographic  entry  see  Field  4C. 
W90-09490 


BIOTRANSFORMATION  OF  BTEX  UNDER 
ANAEROBIC  DENITRIFYING  CONDITIONS: 
EVALUATION  OF  FIELD  OBSERVATIONS. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For   primary   bibliographic   entry   see   Field    5G. 
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ALTERNATIVE  TO  LONG-TERM  SHUT- 
DOWN OF  A  MUNICIPAL  WELL  IN  A  SAND- 
AND-GRAVEL  AQUIFER  CONTAMINATED 
BY  CYANIDE  WASTES,  SOUTHERN  NEW 
HAMPSHIRE. 

Whitman  and  Howard,  Inc.,  Wellesley,  MA. 
For  primary  bibliographic  entry  see  Field  4B. 
W90-09498 


BEHAVIOUR  OF  DENSE,  NON-AQUEOUS 
PHASE  LIQUIDS  (DNAPLS)  IN  FRACTURED 
MEDIA. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

B.  H.  Kueper,  and  D.  B.  McWhorter. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water  Well   Association,   Dublin,  Ohio.    1989.   p 

423-434,  1 1  fig,  3  ref. 

Descriptors:  'Dense  non-aqueous  phase  liquids, 
•Geohydrology,  'Geologic  fractures,  'Ground- 
water movement,  'Path  of  pollutants,  Capillary 
water,  Flow  velocity,  Groundwater  pollution,  Hy- 
draulic gradient. 

A  dense,  non-aqueous  phase  liquid  (DNAPL)  will 
enter  an  initially  water  saturated  fracture  provided 
that  the  capillary  pressure  conditions  immediately 
above  the  fracture  exceed  the  entry  pressure  of  the 
fracture.  The  entry  pressure  of  the  fracture  is  a 
function  of  the  fracture  aperture  as  well  as  the 
interfacial  tension  between  the  DNAPL  and  water. 
The  capillary  pressure  above  a  fracture  can  be 
expressed  as  a  height  of  DNAPL  pooled  and  is  a 
function  of  DNAPL  density.  Alternatively,  the 
capillary  pressure  conditions  immediately  above  a 
fracture  can  be  determined  given  knowledge  of 
DNAPL  saturation,  and  the  appropriate  capillary 
pressure-saturation  curve  for  the  porous  media  im- 
mediately above  the  fracture.  Once  having  invaded 
a  fracture,  DNAPL  will  occupy  the  larger  aper- 
ture pathways  displacing  water  both  upward  and 
downward  from  the  advancing  DNAPL  front. 
The  rate  of  DNAPL  migration  through  a  fracture 
is  extremely  sensitive  to  fracture  aperture  and  is 
dependent  upon  the  DNAPL  physical  properties 
as  well  as  the  capillary  pressure  conditions  at  the 
top  of  the  fracture.  Downward  gradients  will  ac- 
celerate the  rate  of  DNAPL  migration  through  a 
fracture  while  upward  gradients  will  slow  the  rate 
of  DNAPL  migration.  Upward  gradients  can  also 
completely  arrest  the  downward  flow  of  DNAPL 
if  the  effect  of  gravity  driving  forces  are  over- 
come. (See  also  W90-09479)  (Lantz-PTT) 
W90-09509 


PERMEABILITY  OF  FRACTURED  ROCKS  IN 
A  QUARRY  PROPOSED  TO  BE  A  SANITARY 
LANDFILL. 

Waterloo  Geoscience  Consultants  Ltd.  (Ontario). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-095I0 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 
5C.  Effects  Of  Pollution 


CONTAMINANTS  IN  FOODS  OF  AQUATIC 
BIRDS  AT  KESTERSON  RESERVOIR,  CALI- 
FORNIA, 1985. 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08644 


SELENIUM  ACCUMULATION  BY  RACCOONS 
EXPOSED  TO  IRRIGATION  DRAINWATER 
AT  KESTERSON  NATIONAL  WILDLIFE 
REFUGE,  CALIFORNIA,  1986. 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08645 


EFFECTS  OF  ELEVATED  FOODBORNE  SELE- 
NIUM ON  GROWTH  AND  REPRODUCTION 
OF  THE  FATHEAD  MINNOW  (PIMEPHALES 
PROMELAS). 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 
R.  S.  Ogle,  and  A.  W.  Knight. 
Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  18,  No.  6,  p  795-803, 
November  1989.  6  tab,  43  ref.  Univ.  of  CA  Salini- 
ty/Drainage Task  Force  Project  86-9,  and  Geolog- 
ical Survey  Project  1408000O1G. 

Descriptors:  *Fathead  minnows,  *Fish  growth, 
*Selenium,  'Spawning,  'Toxicity,  'Water  pollu- 
tion effects,  Bioaccumulation,  Bioassay,  Ecological 
effects,  Fertility,  Fish  food,  Fish  populations, 
Heavy  metals.  Morbidity,  Selenium  compounds, 
Sublethal  effects. 

Several  field  studies  of  selenium-contaminated 
lakes  and  reservoirs  have  indicated  the  possibility 
of  selenium-induced  reproductive  failure  in  impor- 
tant populations  of  fish.  These  investigators  have 
hypothesized  that  bioaccumulation  of  selenium 
through  the  food  chain  led  to  fish  selenium  levels 
high  enough  to  elicit  toxic  responses.  The  present 
investigation  was  designed  to  determine  the  effects 
of  elevated  foodborne  selenium  on  the  fathead 
minnow  (Pimephales  promelas).  Fish  were  fed  a 
diet  spiked  with  a  mixture  of  inorganic  (selenite 
and  selenate)  and  organic  (seleno-L-methionine) 
selenium  and  effects  on  growth  and  reproduction 
were  determined.  Growth  was  significantly  inhibit- 
ed at  the  highest  selenium  treatment  levels  evaluat- 
ed (20  and  30  mg/kg  Se).  There  were  no  signifi- 
cant treatment  effects  on  any  of  the  reproductive 
parameters  measured.  Reasons  for  the  disparity 
between  selenium-induced  reproductive  impair- 
ment observed  in  other  species  and  apparent  lack 
of  impairment  in  fathead  minnows  may  involve 
reduced  bioaccumulation  of  selenium  by  minnows 
due  to  differences  in  gut  morphology  and  physiol- 
ogy. (Author's  abstract) 
W90-08646 


EFFECT  OF  TRIBUTYLTIN  ON  THE  CHEMI- 
LUMINESCENT  RESPONSE  OF  PHAGO- 
CYTES FROM  THREE  SPECIES  OF  ESTUA- 
RINE  FISH. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
A.  Wishkovsky,  E.  S.  Mathews,  and  B.  A.  Weeks. 
Archives    of   Environmental    Contamination    and 
Toxicology  AECTCV,  Vol.  18,  No.  6,  p  826-831, 
November  1989.  6  fig,  27  ref. 

Descriptors:  'Antifoulants,  'Estuarine  fisheries, 
•Luminescence,  'Organotin  compounds,  'Phago- 
cytes, 'Tin,  'Tributyltin,  'Water  pollution  effects, 
Bioassay,  Biochemistry,  Croaker,  Ecotoxicology, 
Estuaries,  Fish  physiology,  Hogchoker,  In  vitro 
tests,  Sublethal  effects.  Tissue  analysis,  Toadfish. 

The  use  of  tributyltin  (TBT)  as  an  antifouling 
ingredient  in  marine  paints  has  increased  in  the  last 
decade.  Tributyltin  can  leach  from  paint  films  and 
accumulate  to  hazardous  levels,  especially  in  the 
waters  of  harbors  and  marinas.  Since  certain  toxic 
chemicals  suppress  cellular  immune  activity  in  fish, 
the  present  study  was  conducted  to  evaluate  the 
effects  of  TBT  on  the  chemiluminescent  response 
of  estuarine  fish  phagocytes.  This  effect  was  stud- 


ied in  vitro  using  kidney  macrophages  from  oyster 
toadfish  (Opsanus  tau),  hogchoker  (Trinectes  ma- 
culatus)  and  Atlantic  croaker  (Micropogonias  un- 
dulatus).  Phagocytic  activity  was  evaluated  using  a 
luminol-amplified  chemiluminescent  assay  with  zy- 
mosan as  the  stimulus.  Following  brief  exposure  to 
selected  doses  of  TBT,  the  chemiluminescent  re- 
sponse of  toadfish  and  hogchoker  phagocytes  was 
found  to  be  significantly  decreased  at  400  micro- 
grams/L  TBT,  while  the  croaker  phagocytic  activ- 
ity was  significantly  decreased  at  40  micrograms/L 
TBT.  With  18  hour  exposure  to  TBT,  the  effect  on 
the  chemiluminescent  response  was  noticeable  at 
lower  doses  (40  micrograms/L  TBT  for  toadfish 
and  4  micrograms/L  TBT  for  hogchoker).  (Ver- 
nooy-PTT) 
W90-08649 


STUDY  OF  STEADY  STATE  AND  KINETIC 
REGULATION  OF  CHLORIDE  ION  AND  OS- 
MOTIC PRESSURE  IN  HEMOLYMPH  OF 
OYSTERS,  CRASSOSTREA  VIRGINICA,  EX- 
POSED TO  TRI-N-BUTYLTIN. 
Yale  Univ.,  New  Haven,  CT.  Dept.  of  Biology. 
E.  Bokman,  and  R.  B.  Laughlin. 
Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  18,  No.  6,  p  832-838, 
November  1989.  5  fig,  1  tab,  17  ref. 

Descriptors:  'Animal  physiology,  'Antifoulants, 
'Chlorides,  'Kinetics,  'Organotin  compounds, 
'Osmotic  pressure,  'Oysters,  'Tin,  'Tributyltin, 
'Water  pollution  effects,  Bioassay,  Biochemistry, 
Ecotoxicology,  Hemolymph,  Path  of  pollutants, 
Shellfish,  Toxicity. 

Two  sets  of  experiments  were  made  to  determine  if 
bis(tri-n-butyl)tin  oxide  (TBT;  hexabutyl  distan- 
noxane)  influenced  osmotic  pressure  or  chloride 
ion  concentration  in  hemolymph  of  adult  Ameri- 
can oysters.  In  the  first  set,  oysters  were  acclimat- 
ed to  5,  25,  or  40  ppt  (parts  per  thousand)  chloride 
ion,  then  exposed  to  bis(tri-n-butyl)tin  oxide  dis- 
solved in  seawater  (0.5,  1.0  or  2.0  micrograms/L) 
for  1 1  days.  Measurements  of  the  total  osmotic 
pressure  and  chloride  ion  concentration  in  hemo- 
lymph indicated  that  mean  values  of  neither  was 
significantly  affected  under  steady  state  conditions. 
Oysters  exposed  to  TBT  exhibited  a  higher  varia- 
tion around  the  mean  value  for  both  total  osmotic 
pressure  and  chloride  ion  concentration.  There 
was  significant  mortality  of  oysters  exposed  to 
TBT  in  25  and  40  ppt  but  not  in  5  ppt  chloride  ion. 
In  a  second  experiment,  adult  oysters  were  accli- 
mated to  25  ppt  and  simultaneously  exposed  to  the 
TBT  concentrations  listed  above  for  10  days. 
Then,  subgroups  of  oysters  were  abruptly  moved 
to  5  or  40  ppt  and  the  time-course  of  adjustment  of 
hemolymph  osmotic  pressure  and  chloride  ion  con- 
centration was  measured.  During  the  first  24  hours, 
there  was  little  adjustment  to  5  ppt  chloride  ion  in 
controls  or  TBT  exposed  oysters;  apparently,  they 
remained  closed  most  or  all  of  the  time.  In  marked 
contrast,  hemolymph  of  oysters  moved  to  higher 
salinities  rapidly  readjusted.  Exposure  to  TBT  had 
a  delaying  effect  on  the  schedule  of  the  increase  in 
hemolymph  osmotic  pressure  and  chloride  ion  con- 
centration. Results  of  these  experiments  show  that 
TBT  has  an  indirect  effect  on  osmotic  pressure  and 
chloride  ion  concentration  adjustment  in  oysters;  it 
does  not  appear  to  act  strongly  as  an  anionophore 
to  influence  anion  transfer  across  epithelia.  (Au- 
thor's abstract) 
W90-08650 


EFFECTS  OF  ATRAZINE  ON  MICROCOSMS 
DEVELOPED  FROM  FOUR  NATURAL 
PLANKTON  COMMUNITIES. 

Environmental  Research  Lab.-Duluth,  MN. 

F.  S.  Stay,  A.  Katko,  C.  M.  Rohm,  M.  A.  Fix,  and 

D.  P.  Larsen. 

Archives    of   Environmental    Contamination    and 

Toxicology  AECTCV,  Vol.  18,  No.  6,  p  866-875, 

November  1989.  3  fig,  3  tab,  31  ref. 

Descriptors:  'Atrazine,  'Bioassay,  'Ecotoxico- 
logy, 'Pesticide  toxicity,  'Plankton,  'Toxicology, 
'Water  pollution  effects,  Biological  studies.  Eco- 
systems, Herbicides,  Plant  populations,  Primary 
productivity,  Sensitivity  analysis.  Toxicity. 


Comparisons  were  made  among  Leffler  micro- 
cosms developed  from  four  different  natural  com- 
munities and  exposed  to  0,  20,  100,  200,  500,  1000, 
and  5000  micrograms/L  atrazine,  a  commonly 
used  herbicide.  Atrazine  reduced  net  primary  pro- 
ductivity, pH,  and  net  productivity/respiration 
ratios  in  all  four  microcosm  communities.  In  three 
of  the  four  communities,  the  lowest  observed  (P  < 
0.05)  effect  concentration  (LOEL)  was  100  micro- 
grams/L. In  the  fourth  community  the  LOEL  was 
200  micrograms/L  atrazine.  The  sensitivity  and 
accuracy  of  bioassays  with  four  different  micro- 
cosm communities  were  evaluated  by  comparing 
results  with  values  reported  for  acute  and  chronic 
single  species  bioassays,  other  types  of  micro- 
cosms, and  experimental  ponds  exposed  to  similar 
concentrations  of  atrazine.  The  ranges  of  sensitivi- 
ty noted  in  these  experiments  were  less  than  the 
range  reported  for  single  species  bioassays  using 
common  test  organisms  and  similar  to  those  report- 
ed for  other  microcosms.  The  similarity  between 
Leffler  microcosm  results  and  the  responses  re- 
ported for  the  experimental  ponds  suggests  that  the 
Leffler  microcosms  accurately  reflected  concentra- 
tions causing  ecosystem  level  changes  in  the  exper- 
imental ponds.  (Author's  abstract) 
W90-08652 


ANALYSIS  OF  SIX  FORAGING  BEHAVIORS 
AS  TOXICITY  INDICATORS,  USING  JUVE- 
NILE SMALLMOUTH  BASS  EXPOSED  TO 
LOW  ENVIRONMENTAL  PH. 

State  Univ.  of  New  York  at  Syracuse.  Coll.  of 

Environmental  Science  and  Forestry. 

For  primary  bibliographic  entry  see  Field  5A. 
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TOXICITY  AND  UPTAKE  OF  NITROGUANI- 
DINE  IN  PLANTS. 

Agricultural    Research    Service,    Stoneville,    MS. 

Cotton  Physiology  and  Genetics  Unit. 

For  primary  bibliographic  entry  see  Field  5B. 
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PARASITISM  IN  MARINE  FISH  AFTER 
CHRONIC  EXPOSURE  TO  PETROLEUM  HY- 
DROCARBONS IN  THE  LABORATORY  AND 
TO  THE  EXXON  VALDEZ  OIL  SPILL. 

Memorial    Univ.    of   Newfoundland,    St.    John's. 

Dept.  of  Biology. 

R.  A.  Khan. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  5,  p  759-763, 

May  1990.  1  tab,  18  ref. 

Descriptors:  'Alaska,  'Chronic  toxicity,  'Gulf  of 
Alaska,  'Marine  fisheries,  'Oil  spills,  'Parasitism, 
'Water  pollution  effects,  Animal  pathology,  Bioas- 
say, Cod,  Ecotoxicology,  Exxon  Valdez,  Gills, 
Hydrocarbons,  Oil  pollution,  Sculpin,  Sublethal 
effects. 

Since  a  previous  study  has  shown  that  chronic 
exposure  to  crude  oil  fractions  resulted  in  in- 
creased parasitism,  this  study  was  initiated  to  ascer- 
tain the  relationship  between  trichodinid  infections 
and  exposure  of  fish  to  crude  oil  or  its  fractions. 
Studies  were  conducted  in  the  laboratory  and  sub- 
sequently, in  the  Gulf  of  Alaska  following  the 
Exxon  Valdez  oil  spill.  Adult  Atlantic  cod  (Gadus 
morhua)  were  exposed  to  crude  oil  in  water  (hy- 
drocarbon concentration  of  50  to  100  micrograms/ 
L)  for  12  weeks,  followed  by  2  weeks  of  depura- 
tion. Longhorn  sculpins  (Myoxocephalus  octode- 
cemspinosus)  were  exposed  to  oil-contaminated 
sediment  (2200  micrograms/g)  for  12  weeks  with 
20  weeks  of  subsequent  depuration.  In  Alaska, 
samples  of  an  intertidal  sculpin,  Oligocottus  macu- 
losus,  were  collected  on  August  20,  1989  (about  5 
months  after  the  spill),  from  uncontaminated  areas 
and  an  oiled  beach.  Trichodinid  infections  on  the 
gills  of  oil-treated  longhorn  sculpins  and  cod  in- 
creased significantly  when  compared  to  the  con- 
trol groups:  88%  of  oiled  cod  were  infected  and 
had  an  average  of  102.3  parasites/fish  compared  to 
9%  of  controls  with  0.9  parasites/host  and  para- 
sites were  about  17-fold  greater  among  the  oil 
treated  sculpins  than  in  controls.  The  infection  was 
associated  with  hyperplasia  of  the  lamellae  with 
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parasites  lying  in  the  intervening  troughs  of  the 
oiled  cod.  Examination  of  gill  tissue  from  sculpins 
from  Alaska  showed  that  both  the  prevalence  and 
intensity  of  Trichodina  sp.  were  significantly  great- 
er in  the  oil-exposed  group:  100%  of  exposed  fish 
were  infected  and  had  an  average  of  14.3  parasites 
per  fish  versus  6%  of  nonexposed  fish  infected 
with  an  average  of  0.2  parasites/fish.  (VerNooy- 
PTT) 
W90-08658 


EFFECTS  OF  CUCL2  ON  THE  GERMINATION 
RESPONSE  OF  TWO  POPULATIONS  OF  THE 
SALTMARSH  CORDGRASS,  SPARTINA  AL- 
TERNIFLORA. 

Felician  Coll.,  Lodi,  NJ. 

D.  C.  Waddell,  and  M.  L.  Kraus. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  5,  p  764-769, 

May  1990.  3  fig,  7  ref. 

Descriptors:  *Copper,  'Germination,  *Salt 
marshes,  *Spartina,  'Toxicity,  'Water  pollution 
effects,  Copper  compounds,  Ecotoxicology,  Marsh 
plants,  Plant  growth,  Seeds,  Tidal  marshes,  Wet- 
lands. 

The  saltmarsh  cordgrass  (Spartina  alterniflora)  is 
the  dominant  vascular  plant  in  tidal  marshes  along 
the  east  and  gulf  coasts  of  the  United  States.  It  has 
been  demonstrated  that  although  copper  (Cu)  con- 
centrations as  high  as  100  mg/L  do  not  affect  the 
germination  response,  seedlings  grown  in  Cu  solu- 
tion exhibit  100%  mortality  within  56  days.  This 
study  was  designed  to  examine  population  differ- 
ences in  the  germination  response  of  S.  alterniflora 
to  various  concentrations  of  Cu.  Seeds  were  col- 
lected from  a  polluted  estuary  (Sawmill  Creek 
(SMC)  near  Lyndhurst,  NJ)  and  a  relatively  non- 
polluted  creek  (Big  Sheepshead  Creek  (BSC)  near 
Tuckerton,  NJ).  Average  values  of  Cu  in  SMC 
soil,  leaf  and  seed  samples  collected  were  164.5 
mg/kg,  45.3  mg/kg,  and  37.1  mg/kg.  BSC  values 
were  42.6  mg/kg,  13.0  mg/kg,  and  5.4  mg/kg 
Germination  rates  in  the  BSC  control  group  were 
significantly  greater  (P  <  0.05)  than  in  50  mg  Cu/ 
L  treatments,  while  no  significant  difference  in 
germination  rates  existed  between  the  BSC  control 
and  the  25,  100  or  150  mg/L  treatment  groups.  All 
germinated  seeds  in  both  groups  exhibited  epicotyl 
growth,  although  radicles  did  not  always  emerge. 
Seeds  from  both  populations  germinated  equally  as 
well  in  the  control  treatments,  but  SMC  seeds 
produced  shorter  epicotyls,  and  fewer  radicles 
than  did  BSC  seeds.  Both  populations  of  S.  alterni- 
flora produced  equivalent  seed  weights.  The 
heightened  germination  of  BSC  seeds,  and  the 
elongation  of  SMC  epicotyls  in  the  higher  Cu 
concentrations,  is  probably  due  to  physiological 
responses  to  Cu  stress.  It  is  possible  that  the  lower 
concentration  of  Cu  inhibited  germination  and 
growth,  but  higher  Cu  concentrations  stimulated 
the  seedlings,  and  caused  them  to  over  compensate 
due  to  the  stress.  (VerNooy-PTT) 
W90-08659 


ACUTE  TOXICITY  OF  CADMIUM,  COPPER, 

ZINC,     AMMONIA,      3,3'-DICHLOROBENZI- 

DINE,  2,6-DICHLORO-4-NITROANILINE, 

METHYLENE  CHLORIDE,  AND  2,4,6-TRICH- 

LOROPHENOL       TO       JUVENILE       GRASS 

SHRIMP  AND  KILLIFISH. 

Johns  Hopkins  Univ.,  Silver  Spring,  MD.  Applied 

Physics  Lab. 

D.  T.  Burton,  and  D.  J.  Fisher. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  5,  p  776-783, 

May  1990.  1  tab,  20  ref. 

Descriptors:  'Ammonia,  'Cadmium,  'Chlorinated 
hydrocarbons,  'Copper,  'Ecotoxicology,  'Killi- 
fish,  'Shrimp,  'Toxicity,  'Toxicology,  'Water 
pollution  effects,  'Zinc,  Bioassay,  Chemical 
wastes,  Lethal  limit,  Median  tolerance  limit,  Mor- 
tality, Phenols. 

The  acute  toxicity  of  several  compounds  was  in- 
vestigated while  performing  a  toxicity  evaluation 
of  a  complex  chemical  effluent.  Forty-eight  hour 
static  acute  toxicity  tests  were  run  on  juvenile 
grass  shrimp  (Palaemonetes  pugio)  and  juvenile 


killifish  or  mummichogs  (Fundulus  heteroclitus) 
exposed  to  one  of  eight  compounds.  Two  repli- 
cates of  10  organisms  each  were  run  at  each  test 
concentration,  and  a  minimum  of  five  concentra- 
tions was  run  using  ASTM  toxicity  procedures 
except  for  the  compounds  3,3'-dichlorobenzidine 
and  2.6-dichIoro-4-nitroaniline.  For  these,  the  max- 
imum concentration  tested  was  at  the  solubility  of 
the  compound  in  the  diluent  water.  The  48-hour 
LC50s  for  grass  shrimp  and  killifish  exposed  to  the 
various  compounds  were:  cadmium  (1.3  and  44.4 
mg/L  as  Cd),  copper  (2.1  and  19.0  mg/L  as  Cu), 
zinc  (1 1.3  and  96.5  mg/L  as  Zn),  ammonia  (1.2  and 
1.6  mg/L),  methylene  chloride  (108.5  and  97.0 
mg/L),  and  2,4,6-trichlorophenol  (5.6  and  2.3  mg/ 
L).  Using  3,3'-dichlorobenzidine,  grass  shrimp  ex- 
perienced 10%  mortality  and  killifish  50%  mortali- 
ty at  0.73  mg/L  (the  compound's  solubility).  For 
2,6-dichloro-4-nitroaniline,  the  48-hour  LC50  for 
grass  shrimp  was  1.9  mg/L,  while  killifish  experi- 
enced 20%  mortality  at  2.7  mg/L  (the  compound's 
solubility).  (VerNooy-PTT) 
W90-08660 


ACCUMULATION  OF  METALS  AND  HISTO- 
PATHOLOGY  IN  OREOCHROMIS  NILOTI- 
CUS  EXPOSED  TO  TREATED  NNPC  KADUNA 
(NIGERIA)  PETROLEUM  REFINERY  EFFLU- 
ENT. 

Ahmadu   Bello   Univ.,   Zaria  (Nigeria).   Dept.   of 
Biological  Sciences. 
B.  G.  Onwumere,  and  A.  A.  Oladimeji. 
Ecotoxicology        and        Environmental        Safety 
EESADV,  Vol.  19,  No.  2,  p  123-134,  April  1990.  7 
fig,  2  tab,  31  ref. 

Descriptors:  'Bioaccumulation,  'Heavy  metals, 
'Oil  wastes,  'Tilapia,  'Toxicity,  'Water  pollution 
effects,  Animal  pathology,  Cadmium,  Chromium, 
Copper,  Ecotoxicology,  Fins,  Gills,  Histology,  In- 
dustrial wastes,  Iron,  Lead,  Liver,  Manganese, 
Morbidity,  Nickel,  Nigeria,  Tissue  analysis,  Zinc. 

Accumulation  of  heavy  metals  and  histopathology 
were  observed  in  Oreochromis  niloticus  (formerly 
Tilapia  L.)  exposed  to  treated  petroleum  refinery 
effluents.  Analysis  of  fish  metal  burden  showed 
that  the  fish  concentrated  trace  metals  a  thousand 
times  above  the  levels  existing  in  the  exposure 
medium.  Some  metals  were  preferentially  accumu- 
lated more  than  others  and  the  accumulation  was, 
in  decreasing  order,  Pb,  Fe,  Zn,  Cu,  Mn,  Cr,  Ni, 
and  Cd.  Whole  fish  metal  burden  was  lower  in  fish 
from  which  the  gill,  liver,  and  kidney  had  been 
removed,  suggesting  that  these  organs  accumulat- 
ed the  metals  more  than  other  tissues.  Hemorrhag- 
ing of  fins  was  observed  in  all  treatment  concentra- 
tions except  that  of  the  control,  and  fish  exposed  to 
40  and  50%  effluent  were  most  affected.  Erosion 
of  the  caudal  fin  was  also  observed  in  fish  exposed 
to  40  and  50%  effluent.  Examination  of  the  organs 
for  histopathology  revealed  damages  to  the  gills. 
Gills  with  edematous  fused  lamellae  congested 
with  blood  were  observed.  No  histopathological 
damage  was  observed  in  the  liver  and  kidney.  The 
extent  of  metal  accumulation  and  histopathological 
damage  were  directly  related  to  effluent  concen- 
trations. (Author's  abstract) 
W90-08665 


EVALUATION  OF  HEMATOTOXIC  EFFECTS 
OF  TWO  COMMONLY  USED  FERTILIZERS, 
DIAMMONIUM  PHOSPHATE  AND  UREA,  ON 
FISH  CLARIAS  BATRACHUS. 

Lucknow  Univ.  (India).  Dept.  of  Zoology. 
S.  P.  Trivedi,  P.  Singh,  N.  Sethi,  and  R.  K.  Singh. 
Ecotoxicology        and        Environmental        Safety 
EESADV,  Vol.  19,  No.  2,  p  135-142,  April  1990.  6 
tab,  17  ref. 

Descriptors:  'Blood,  'Diammonium  phosphate, 
'Fertilizers,  'Fish,  'Phosphates,  'Toxicity,  Agri- 
cultural runoff,  Ammonium  compounds,  Bioassay, 
Ecotoxicology,  Fish  physiology,  Morbidity,  Suble- 
thal effects,  Ureas,  Water  pollution  effects. 

Hematological  parameters  have  been  studied  as 
indicators  or  monitors  of  prevailing  aquatic  pollu- 
tion. In  this  study,  the  effects  of  two  commonly 
used  fertilizers,  diammonium  phosphate  (nitrogen 
18%,  phosphoric  acid  46%)  (0  to  1.10  g/L)  and 


urea  (nitrogen  46.4%)  (0  to  31.35  g/L),  on  hemato- 
logical parameters  (hemoglobin,  red  blood  cell 
count,  hematocrit,  and  total  leucocyte  count)  of 
fresh  water  fish  Clarias  batrachus  were  studied. 
Groups  of  10  fish  were  exposed  for  up  to  144 
hours.  The  toxic  effect  of  diammonium  phosphate 
was  more  pronounced  than  that  of  urea.  Exposure 
to  diammonium  phosphate  resulted  in  a  sudden  fall 
of  hematological  parameters,  i.e.,  hemoglobin,  red 
blood  cell  count,  hematocrit,  at  higher  concentra- 
tions and  at  lower  concentrations  gradual  de- 
creases were  seen  over  comparatively  longer  dura- 
tions. In  urea  intoxication,  slight  decreases  in  the 
three  parameters  were  seen  at  lower  concentra- 
tions during  short  intervals,  while  at  higher  con- 
centrations, significant  decreases  during  shorter  in- 
tervals were  observed.  Total  leucocyte  count 
(TLC)  increased  during  toxicity  with  both  fertiliz- 
ers, but  higher  elevations  in  TLC  were  produced 
by  diammonium  phosphate  than  by  urea.  (Ver- 
Nooy-PTT) 
W90-08666 


GAS-BUBBLE  DISEASE  IN  THREE  FISH  SPE- 
CIES INHABITING  THE  HEATED  DIS- 
CHARGE OF  A  STEAM-ELECTRIC  STATION 
USING  HYPOLIMNETIC  COOLING  WATER. 

Duke  Power  Co.,  Huntersville,  NC.  Applied  Sci- 
ence Center. 
M.  C.  Mclnerny. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 
No.  1/2,  p  7-15,  January  1990.  1  fig,  2  tab,  21  ref. 

Descriptors:  'Bluegills,  'Electric  powerplants, 
♦Fish  diseases,  'Fish  physiology,  'Largemouth 
bass,  'Thermal  pollution,  'Water  pollution  effects, 
Cooling  water,  Discharge  canals,  Gas  bubble  dis- 
ease, Gas  saturation,  Seasonal  variation,  Water 
temperature. 

White  bass  (Morone  chrysops),  bluegill  (Lepomis 
macrochirus),  and  largemouth  bass  (Micropterus 
salmoides)  inhabiting  the  heated  discharge  canal  of 
Duke  Power  Company's  Marshall  Steam  Station, 
Lake  Norman,  North  Carolina,  were  examined  for 
signs  of  gas-bubble  disease  (GBD)  during  the  win- 
ters of  1982-1983  and  1983-1984.  Peak  percentages 
of  these  fish  species  with  GBD  occurred  between 
late  February  and  early  May  each  year,  corre- 
sponding with  peaks  in  total  gas  saturation  in  the 
discharge  water.  Cooling  and  warming  water  tem- 
peratures, and  thermal  stratification  of  Lake 
Norman  influenced  saturation  of  dissolved  gases  in 
the  hypolimnetic  intake  water  of  Marshall  Steam 
Station,  and  directly  affected  the  variability  in  total 
gas  saturation  in  the  discharge  canal.  Temperature 
change  in  the  condenser  cooling  water  and  elec- 
tricity output  were  unrelated  to  the  within-year 
variability  in  total  gas  saturation  and  GBD.  The 
use  of  hypolimnetic  water  for  cooling  at  this  sta- 
tion restricts  the  time  to  a  few  months  that  levels 
of  total  gas  saturation  are  sufficient  to  induce 
GBD,  but  probably  led  to  higher  peaks  in  GBD 
than  if  epilimnetic  water  was  used.  Among  year, 
levels  of  GBD  in  white  bass,  bluegill,  and  large- 
mouth bass  were  higher  when  electrical  demand 
and  mean  temperature  changes  of  the  condenser 
cooling  water  at  Marshall  Steam  Station  were 
higher.  Higher  incidences  in  GBD  in  these  fishes 
also  occurred  during  winters  when  intake  water 
temperatures  were  coldest.  (Author's  abstract) 
W90-08686 


ECOLOGICAL  EFFECTS  OF  ATRAZINE  ON 
TWO  OUTDOOR  ARTIFICIAL  FRESHWATER 
ECOSYSTEMS. 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Inst,  fuer  Botanik,  Lehrgebeit  Systematik  und  Oe- 

kophysiologie. 

K.  Neugebaur,  F.  J.  Zieris,  and  W.  Huber. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,   Vol.   23,   No.    1,   p    11-17,    February 

1990.  8  fig,  3  tab,  23  ref. 

Descriptors:  'Aquatic  animals,  'Aquatic  orga- 
nisms, 'Aquatic  plants,  'Atrazine,  'Herbicides, 
'Water  pollution  effects,  Cladocerans,  Macro- 
phytes,  Ostracods,  Physicochemical  properties, 
Phytoplankton. 
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Group  5C — Effects  Of  Pollution 

The  herbicide  atrazine  was  applied  in  two  artificial 
ponds  at  different  times  to  determine  if  the  results 
of  the  two  experiments  were  comparable.  Each 
pond  was  divided  into  three  compartments.  One  of 
these  compartments  was  used  as  an  internal  refer- 
ence, the  others  were  contaminated  with  two  dif- 
ferent concentrations  of  the  herbicide.  During  the 
two  test  periods,  physicochemical  and  biotic  pa- 
rameters were  determined.  The  atrazine  concentra- 
tions in  the  ponds  were  20,  100  and  300  micro- 
grams/L.  These  concentrations  were  maintained 
over  eight  weeks.  The  effects  of  the  herbicide  in 
the  test  systems  were  observed  in  the  year  of  the 
application  phase  and  in  the  following  year.  In  the 
year  of  the  application  phase,  the  aquatic  plants 
and  the  physicochemical  parameters  in  the  con- 
taminated systems  of  both  ponds  were  affected  by 
atrazine.  In  the  second  year,  the  macrophytes  re- 
covered, but  the  phytoplankton  and  the  aquatic 
fauna  showed  striking  changes.  The  Cryptophy- 
ceae  dominated  the  contaminated  compartments, 
whereas  the  numbers  of  cladocerans  and  ostracods 
decreased.  The  smaller  densities  of  the  cladocerans 
and  the  ostracods  in  the  contaminated  compart- 
ments during  the  second  year  was  not  only  a 
nutritive  effect  it  was  probably  caused  by  the 
atrazine  itself  or  its  metabolites.  Taking  into  con- 
sideration that  both  experiments  took  place  at  dif- 
ferent times,  the  results  are  comparable.  (Author's 
abstract) 
W90-08693 


CHANGE  TO  A  DIATOM  ASSEMBLAGE  IN  A 
EUTROPHIC  LAKE  FOLLOWING  POINT 
SOURCE  NUTRIENT  RE-DIRECTION:  A  PA- 
LAEOLIMNOLOGICAL  APPROACH. 

University  Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-08699 


DIATOMS  AS  INDICATORS  OF  WATER 
QUALITY  IN  SOME  ENGLISH  URBAN 
LAKES. 

Oxford  Univ.  (England).  Geography  School. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08700 


SEASONAL  RESPONSE  OF  DIATOM  COM- 
MUNITIES TO  VARIABLE  WATER  QUALITY 
IN  SOME  ENGLISH  URBAN  LAKES. 

Oxford  Univ.  (England).  Geography  School. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08701 


STRUCTURAL,  PHYSICAL  AND  CHEMICAL 
CHARACTERISTICS  OF  MICROCYSTIS  AER- 
UGINOSA HYPERSCUMS  FROM  A  HYPER- 
TROPHIC LAKE. 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
For  primary  bibliographic  entry  see  Field  2H. 

W90-08706 


PHOSPHATASE  ACTIVITY  IN  RELATION  TO 
PHYTOPLANKTON  COMPOSITION  AND  PH 
IN  SWEDISH  LAKES. 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08707 


ENDLESS  SUMMER:  INTERNAL  LOADING 
PROCESSES  DOMINATE  NUTRIENT  CY- 
CLING IN  TROPICAL  LAKES. 

Michigan   Univ.,   Ann   Arbor.   Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08708 


ZOOPLANKTON-PHYTOPLANKTON    INTER- 
ACTIONS IN  A  EUTROPHIC  LAKE. 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08710 


QUANTITATIVE  EXAMINATION  OF  MACRO- 
BENTHIC  COMMUNITY  CHANGES  ALONG 
AN  ORGANIC  ENRICHMENT  GRADIENT. 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-08717 


MYTILUS  EDULIS  SHELL  AS  A  BIOINDICA- 
TOR  OF  LEAD  POLLUTION:  CONSIDER- 
ATIONS ON  BIOAVAILABILITY  AND  VARIA- 
BILITY. 

Trent  Univ.,  Peterborough  (Ontario).  Environmen- 
tal and  Resource  Studies  Program. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08719 


POLYCHAETE  POPULATION  DYNAMICS 
AND  PRODUCTION  IN  THE  NEW  YORK 
BIGHT  ASSOCIATED  WITH  VARIABLE 
LEVELS  OF  SEDIMENT  CONTAMINATION. 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

Sandy  Hook  Lab. 

F.  W.  Steimle,  P.  Kinner,  S.  Howe,  and  W. 

Leathern. 

Ophelia  OPHLAN,   Vol.   31,  No.   2,  p   105-123, 

March  1990.  10  fig,  4  tab,  46  ref. 

Descriptors:  'Benthic  fauna,  "New  York  Bight, 
*Polychaetes,  'Sediment  contamination,  'Water 
pollution  effects,  Biomass,  Growth,  Hydrocarbons, 
Polychlorinated  biphenyls,  Production,  Spatial  dis- 
tribution, Trace  metals. 

Methods  for  assessing  effects  of  anthropogenic  dis- 
turbances on  marine  benthic  macrofauna  are 
mostly  based  on  community  or  population  struc- 
ture analysis.  There  are  limited  studies  on  function- 
al effects,  e.g.,  to  growth  or  production.  The  popu- 
lation dynamics,  growth  curves,  and  production 
rates  for  nine  common  species  of  surface-deposit 
feeding  or  carnivorous  polychaetes  were  examined 
at  three  locations  in  the  contaminated  New  York 
Bight  apex.  These  locations  were  environmentally 
similar,  except  for  variable  levels  of  sediment  or- 
ganic carbon  and  toxic  chemicals  (trace  metal, 
PCBs,  and  polyaromatic  hydrocarbons).  One  site 
was  primarily  affected  by  a  nearby  sewage  sludge 
disposal  site  and  had  relatively  moderate  to  high 
levels  of  overall  chemical  contaminants  and  low 
organic  carbon  in  its  sediments.  At  the  second  site 
levels  of  both  organic  carbon  and  other  contami- 
nants were  relatively  high  the  sediment.  The  third 
site  represented  a  minimally  contaminated  site.  The 
results  suggest  little  difference  in  the  relative 
growth  patterns  of  these  species,  with  variable 
production  or  production  to  biomass  ratios  (P:B) 
responses  between  the  locations  and  their  variable 
contamination  levels.  The  range  of  P:B  ratios  was 
similar  to  those  reported  elsewhere  for  the  same  or 
related  species  in  usually  less  contaminated  areas. 
This  suggests  that  the  polychaetes  were  tolerant, 
to  some  degree,  of  elevated  sediment  contaminant 
levels  found  in  the  study  area.  (Author's  abstract) 
W90-08720 


EFFECTS  OF  ATRAZINE  IN  ENVIRONMEN- 
TALLY RELEVANT  CONCENTRATIONS  ON 
SUBMERSED  MACROPHYTES. 

Ulm    Univ.    (Germany,    F.R.).    Abt.    Allgemeine 

Zoologie  (Biologie  II). 

A.  Hofmann,  and  S.  Winkler. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    118, 

No.  1,  p  69-79,  March  1990.  7  fig,  2  tab,  23  ref. 

Descriptors:  'Aquatic  plants,  'Atrazine,  'Herbi- 
cides, 'Macrophytes,  'Pesticide  toxicity,  'Photo- 
synthesis, 'Plant  growth,  'Water  pollution  effects, 
Electron  microscopy,  Elodea,  Light  microscopy, 
Respiration. 

Submerged  macrophytes  of  Elodea  canadensis, 
Fontinalis  antipyretica,  F.  hypnoides,  F.  squamosa, 
Myriophyllum  spicatum  were  contaminated  with 
concentrations  of  atrazine,  2  and  10  micrograms/ 
L,  in  20  days  and  24  hour  intoxication  assays. 
Effects  of  the  herbicide  were  investigated  by  meas- 
urement of  net  photosynthesis  and  dark  respiration, 
electron  and  light  microscopical  control  of  chloro- 
plasts  and  plastoglobuli  and  residue  analysis  of  the 


active  substance.  Three  different  reaction  types 
were  found:  (1)  overshoot  reaction  in  net  photo- 
synthesis followed  by  increased  dark  respiration; 
(2)  tolerance  against  the  stressor;  (3)  decrease  of 
net  photosynthesis  leading  to  decay  of  the  plants. 
Tolerance  against  a  stressor  may  depend  on  the 
contamination  at  the  plants'  site  of  growth  during 
the  growth  period.  (Author's  abstract) 
W90-08724 


FRESHWATER  MUSSEL,  WESTRALUNIO 
CARTERI  IREDALE,  AS  A  BIOLOGICAL 
MONITOR  OF  ORGANOCHLORINE  PESTI- 
CIDES. 

Western  Australia  Univ.,  Nedlands.  Aquatic  Re- 
search Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-08725 


SIMULATION  OF  INTERACTIONS  BETWEEN 
MIGRATING  WHALES  AND  POTENTIAL  OIL 
SPILLS. 

Applied   Science   Associates,   Inc.,   Narragansett, 

RI. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08730 


POLLEN  GERMINATION  IS  IMPEDED  BY 
TAP  WATER. 

California  Univ.,  Irvine.  Dept.  of  Developmental 

and  Cell  Biology. 

F.  Hoffman,  B.  A.  Martin,  R.  B.  Sibley,  and  S.  S. 

Tsay. 

Environmental  Pollution  ENPOEK,  Vol.  63,  No. 

2,  p  179-187,  1990.  2  fig,  1  tab,  36  ref. 

Descriptors:  'California,  'Contamination,  'Drink- 
ing water,  'Germination,  'Plant  growth,  'Plant 
physiology,  'Toxicity,  Bioassay,  Inhibition,  Pollen, 
Tobacco. 

Pollen  germination  in  vitro  is  totally  inhibited  in 
tobacco  (Nicotiana  tabacum)  and  other  species  if 
tap  water  is  used  to  prepare  the  germination 
medium.  This  effect  is  already  fully  present  is  tap 
water  accounts  for  only  25%  of  the  medium.  Fur- 
thermore, the  pollen  grains  deteriorate  rapidly  and 
the  culture  medium  turns  yellowish  brown.  The 
water  toxicity  is  not  caused  by  one  or  several 
compounds  regularly  monitored  by  the  water  au- 
thorities but  can  be  removed  by  ion  exchange 
purification.  Although  the  factor(s)  responsible  for 
the  inhibition  were  not  identified,  the  study  clearly 
shows  the  presence  of  such  a  contaminant  in  three 
different  Orange  County  (Southern  California) 
water  wells.  The  fact  that  a  fundamental  botanical 
process  like  pollen  germination  is  inhibited  by  a 
factor  in  drinking  water  not  included  in  water 
quality  control  causes  some  general  health  con- 
cern. In  addition,  crop  yield  might  be  largely  re- 
duced if  overhead  spray  irrigation  with  this  water 
is  utilized.  The  experiments  also  suggest  that  pollen 
germination  in  vitro  could  serve  as  a  sensitive  and 
simple  bioassay  for  water  quality.  (Author's  ab- 
stract) 
W90-08733 


HEALTH  RISK  ASSESSMENT  OF  TRICHLOR- 
OFLUOROMETHANE  IN  CALIFORNIA 
DRINKING  WATER. 

California  Univ.,  Davis.  Dept.  of  Environmental 
Toxicology. 

N.  R.  Reed,  W.  Reed,  K.  Weir,  L.  M.  Beltran,  and 
R.  Babapour. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-190391. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
December  22,  1988.  82p,  4  fig,  10  tab,  append. 
California  Department  of  Health  Services  Inter- 
agency Master  Agreement  85-87088. 

Descriptors:  'Drinking  water,  'Freon,  'Path  ol 
pollutants,  'Public  health,  'Risk  assessment, 
•Trichlorofluoromethane,  'Water  pollution  ef- 
fects, Air  pollution  sources,  Biological  studies 
California,  Human  physiology,  Laboratory  ani- 
mals, Model  studies.  Population  exposure.  Toxici- 
ty- 
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Trichlorofluoromethane  (Freon-11)  is  used  as  a 
blowing  agent  in  the  production  of  foams  and  as  a 
refrigerant  in  industrial  and  commercial  systems. 
In  California,  Freon-11  was  detected  in  3  or  2,949 
wells  in  large  water  systems,  at  concentrations 
ranging  from  0.2  to  3.9  microgm/L.  A  model  that 
considers  the  ingestion,  dermal,  and  inhalation 
routes  of  exposure  associated  with  the  use  of 
Freon-11  contaminated  drinking  water  is  used  in 
the  estimation  of  human  exposure.  Approximately 
half  of  the  total  exposure  is  attributed  to  inhalation. 
An  estimated  population  of  6,640  is  receiving  an 
average  lifetime  daily  dose  of  7.91  micromg/kg/ 
day  of  Freon-11.  Cardiac  and  pulmonary  disturb- 
ances including  cardiac  arrhythmias,  tachycardia, 
hypotension,  and  changes  in  respiratory  rate, 
minute  volume,  tidal  volume,  and  pulmonary  com- 
pliance are  the  predominate  toxic  effects  of  Freon- 
1 1  in  animals.  Other  effects  include  hepatic  lesions, 
central  nervous  system  dysfunction,  and  skin  and 
eye  irritation  and  inflammation.  For  rats,  the  acute 
oral  no-observed-adverse-effect-levels  was  7.38 
mg/kg  and  the  acute  inhalation  lowest-observed- 
adverse-effect-levels  was  280  mg/kg.  (Lantz-PTT) 
W90-08759 


AIR  POLLUTION  IN  THE  WIND  RIVER 
MOUNTAIN  WILDERNESS:  A  LONG-TERM 
MONITORING  PROGRAM  OF  THE  FOREST 
SERVICE,  U.S.  DEPARTMENT  OF  AGRICUL- 
TURE. 

Bridger-Teton  National  Forest,  Jackson,  WY. 
A.  F.  Galbraith,  and  S.  A.  Stuart. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.   1989.  p  121-126,  7  ref. 

Descriptors:  *Acid  rain,  *Environmental  effects, 
•Headwaters  hydrology,  *Monitoring,  *Water  pol- 
lution sources,  *Wind  River  Mountains,  Acid  neu- 
tralizing capacity,  Air  pollution,  Alkalinity,  Envi- 
ronmental impact,  Forest  watersheds. 

For  the  past  five  years  the  Forest  Service-USDA 
has  conducted  studies  to  determine  the  extent  of 
and  susceptibility  to  acid  deposition  and  other  air 
pollutants  in  the  Bridger,  Fitzpatrick  and  Popo 
Agie  Wildernesses,  located  in  the  Wind  River 
Mountains,  Wyoming.  These  wildernesses  contain 
approximately  2000  alpine  and  subalpine  lakes 
which  support  some  of  the  finest  trout  fisheries 
found  in  the  continental  United  States.  Due  to  the 
granitic  nature  of  the  lake  watersheds,  the  natural 
acid  neutralizing  capacity  is  severely  limited.  Fur- 
thermore, these  wildernesses  lie  downwind  of  sig- 
nificant industrial  and  metropolitan  sources  of  air 
pollution.  The  overall  monitoring  effort  has  includ- 
ed studies  of  selected  stream  and  lake  chemistry, 
precipitation  chemistry,  macroinvertebrate  and 
zooplankton  indicators,  specific  lichen  and  moss 
biomonitors,  lakebed  sediment  analysis,  soil  physi- 
cal and  chemical  properties,  and  air  quality  meas- 
urements. The  Wind  River  Mountains  have  experi- 
enced air  pollution  in  the  past  sufficient  to  produce 
heavy  metal  deposition  and  precipitation  acidity 
close  to  if  not  exceeding  an  acidification  threshold. 
The  most  sensitive  setting  in  the  Wildernesses  is 
the  alpine  zone  which  may  receive  the  highest 
amount  of  acid  and  trace  metal  deposition.  Al- 
though too  early  to  confirm  a  trend,  the  acidity  of 
the  precipitation  falling  in  the  Wind  River  Moun- 
tains decreased  from  1983  to  1985.  Unlike  areas  of 
southern  Scandinavia,  central  Europe,  eastern 
Canada,  and  the  northeastern  United  States,  where 
air  pollution  affects  upon  surface  water  acidity  and 
vegetation  response  are  advanced,  the  sensitive 
components  of  the  wilderness  ecosystem  in  the 
Wind  River  Mountains  are  at  this  time  at  an  incipi- 
ent stage  of  stress.  (See  also  W90-08822)  (Lantz- 
PTT) 
W90-08835 


CLASSIFICATION  AND  SPATIAL  MAPPING 
OF  RIPARIAN  HABITAT  WITH  APPLICA- 
TIONS TO  MODELING  INSTREAM  IMPACTS 
OF  AGRICULTURAL  NONPOINT  SOURCE 
POLLUTION. 

Idaho  Univ.,   Moscow.   Dept.  of  Plant,  Soil  and 
Entomological  Sciences. 
M   D  Delong,  R   Rhew,  and  M.  A.  Brusven. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 


Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  269-275,  1  tab, 
10  ref. 

Descriptors:  'Agricultural  runoff,  'Classification, 
•Headwaters  hydrology,  *Model  studies,  'Non- 
point  pollution  sources,  'Riparian  vegetation, 
•Water  pollution  effects,  'Watershed  management, 
Idaho,  Maps,  Tom  Beall  Creek. 

Management  of  riparian  habitats  has  been  recog- 
nized for  its  importance  in  reducing  instream  ef- 
fects of  agricultural  nonpoint  source  pollution.  By 
serving  as  a  buffer,  well  structured  riparian  habi- 
tats can  reduce  nonpoint  source  impacts  by  filter- 
ing surface  runoff  from  field  to  stream.  A  system 
has  been  developed  where  key  characteristics  of 
riparian  habitat,  type,  height,  width,  and  bank 
slope,  are  classified  as  discrete  categorical  units. 
This  classification  system  recognizes  seven  riparian 
types:  no  riparian,  annual  herbaceous  crop,  peren- 
nial herbaceous  crop,  wild  herbaceous,  herba- 
ceous/shrub mixture,  shrubs,  and  trees.  Bank  slope 
and  riparian  width  and  height  each  consist  of  five 
categories.  Classification  by  discrete  units  allows 
for  ready  digitizing  of  information  into  a  geograph- 
ic information  system  (GIS).  From  GIS,  the  inte- 
gration of  digitized  maps  of  riparian  habitat  with 
land  use,  slope,  soil  types,  and  soil  erodibility  maps 
can  aid  in  determining  areas  along  a  stream  that  are 
most  susceptible  to  nonpoint  source  inputs.  Such 
an  integrated  system  is  discussed  for  Tom  Beall 
Creek  watershed,  an  agriculturally  impacted  third 
order  stream  in  the  Clearwater  River  drainage, 
Nez  Perce  County,  Idaho.  (See  also  W90-08822) 
(Author's  abstract) 
W90-08850 


CONTROL  OF  ATTACHED  ALGAE  BY  NITRO- 
GEN AND  PHOSPHORUS  IN  THE  CLARK 
FORK  RIVER. 

Montana  Univ.,  Missoula. 
V.  Watson. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  287-297,  4  fig,  14 
ref. 

Descriptors:  'Algal  growth,  'Clark  Fork  River, 
•Eutrophication,  *Headwaters  hydrology,  'Mon- 
tana, 'Nitrogen,  'Phosphorus,  'Water  pollution 
control,  'Water  pollution  effects,  Algae,  Nutrients, 
Periphyton,  Wastewater  pollution. 

Growing  concern  over  possible  nuisance  algae  ac- 
cumulations in  the  Clark  Fork  River  of  Western 
Montana  has  prompted  studies  of  the  role  of  dis- 
solved N  and  P  in  controlling  attached  algae  in  the 
river.  Dissolved  N  and  P  levels  in  the  river  were 
compared  to  levels  that  experimental  studies  sug- 
gest limit  algal  growth  or  standing  crop.  Ratios  of 
N  and  P  in  the  water  were  also  evaluated  to 
determine  which  nutrient  (if  either)  has  the  domi- 
nant role  in  limiting  attached  algae.  Assuming  that 
dissolved  P  levels  below  40  ppb  and  N  levels 
below  50  ppb  can  limit  periphyton  standing  crop, 
dissolved  N  and  P  levels  are  low  enough  to  be 
limiting  to  periphyton  standing  crop  in  much  of 
the  river  over  much  of  the  year.  Whether  or  not 
changes  in  nutrients  actually  would  produce  a 
proportionate  change  in  algal  levels  depends  on 
many  site  specific  factors  that  cannot  be  easily 
tested  in  artificial  streams  (such  as,  instream  graz- 
ing rates,  scour  by  ice  and  high  flows,  and  season- 
ally changing  water,  flow  and  light  level).  The 
relative  importance  of  N  and  P  limitation  varied  in 
time  and  space  over  the  river.  Near  the  river's 
headwaters,  P  limitation  (N.P  ratio  >  20)  was 
more  common.  Below  the  town  of  Deer  Lodge, 
down  to  the  confluence  with  the  Blackfoot,  N 
limitation  (N:P  ratio  <  5)  was  more  common 
(especially  in  the  summer).  From  the  confluence 
with  the  Blackfoot  River  to  the  Missoula  sewage 
plant,  limitation  was  approximately  evenly  bal- 
anced. The  site  below  the  sewage  plant  (where 
both  nutrients  were  often  in  excess  of  the  above 
described  levels),  N  was  limiting  more  often.  From 
the  confluence  with  the  Bitterroot  River  to  that 
with  the  Flathead,  sites  showed  N  limitation  more 
often  or  exhibited  an  approximate  balance  between 
N  and  P.  Below  the  confluence  with  the  Flathead, 
P  limitation  was  most  common.  The  heaviest  algal 


standing  crops  occur  in  those  reaches  with  low 
N:P  ratios.  The  high  P  levels  at  these  sites  prob- 
ably permit  algae  to  deplete  N  levels  in  the  water. 
N  fixation  is  likely  to  be  important  in  supporting 
these  heavy  algae  accumulations.  The  greatest  con- 
trol in  algae  standing  crops  is  most  likely  to  be 
achieved  by  controlling  both  N  and  P  loads  to  the 
river.  It  is  likely  that  a  greater  reduction  can  be 
achieved  in  P  levels  since  a  greater  percent  of  P 
loads  are  likely  to  be  associated  with  point  sources 
than  is  true  of  N.  (See  also  W90-08822)  (Lantz- 
PTT) 
W90-08852 


DEFINING  ACIDIFICATION  STATUS  OF 
UNGLACIATED  HEADWATER  APPALACH- 
IAN CATCHMENTS. 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08874 


ROLE  OF  ATMOSPHERIC  DEPOSITION  IN 
STREAMFLOW  GENERATION  AND  EPISOD- 
IC WATER  QUALITY. 

Vermont  Univ.,  Burlington. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08875 


EFFECT  OF  MINING  ON  WATER  QUALITY. 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-08886 


IMPACT  OF  ACID  MINE  DRAINAGE  ON 
BENTHIC  MACROINVERTEBRATES  (PLE- 
COPTERA)  IN  A  MONTANE  STREAM. 

Montana  Univ.,  Missoula. 
J.  T.  Gangemi. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  645-653,  7  fig,  3 
tab,  19  ref,  append. 

Descriptors:  'Acid  mine  drainage,  'Benthic  fauna, 
'Ecotoxicology,  'Headwaters  hydrology,  *Ma- 
croinvertebrates,  'Mountain  streams,  'Water  pol- 
lution effects,  Blackfoot  River,  Chemical  precipita- 
tion, Ferrous  hydroxide.  Heavy  metals,  Hydrogen 
ion  concentration,  Mine  wastes,  Mortality,  Water 
pollution  sources. 

The  discharge  of  acid  mine  drainage  continues  to 
persist  in  a  montane  stream  despite  closure  of  the 
mine  24  years  ago.  Benthic  macroinvertebrates  are 
unable  to  establish  residence  in  these  waters  char- 
acterized by  high  dissolved  metals  and  precipita- 
tion of  ferric  hydroxide.  Water  and  benthic  ma- 
croinvertebrate samples  were  taken  at  four  stations 
on  the  headwaters  of  the  Blackfoot  River  in  an 
attempt  to  correlate  physical  parameters  with 
biotic  distribution;  two  control  sites  were  com- 
pared to  two  sites  impacted  by  acid  mine  drainage. 
Physical  measurements  included  pH,  dissolved 
oxygen,  conductivity,  alkalinity,  dissolved  and 
total  recoverable  metals.  Benthic  macroinvertre- 
brates  were  identified  to  genus  in  orders  where 
taxonomic  keys  permitted.  Benthic  macroinverte- 
brate mortality  is  100%  at  a  distance  of  2  km 
below  the  point  source  of  unchecked  acid  mine 
drainage.  A  combination  of  factors  are  ultimately 
the  cause  for  this  response;  acute  heavy  metal 
concentrations  acting  alone  and  synergistically,  un- 
suitable substrate  habitat,  and  leak  of  food  quality 
and  quantity.  No  single  factor  leading  to  the  ab- 
sence of  aquatic  insects  can  be  isolated  in  this 
study.  The  magnitude  of  this  impact  on  sites  fur- 
ther downstream  is,  as  of  this  date,  not  confirmed 
but  assumed  to  suppress  density  and  diversity  in- 
dexes below  those  typical  of  a  montane  stream. 
Several  of  the  factors  contributing  to  mortality 
could  be  reduced  through  diversion  of  the  acid 
mine  waters  to  an  already  existing  containment 
pond  less  than  1/2  km  from  the  point  source.  (See 
also  W90-08822)  (Lantz-PTT) 
W90-08887 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

PACLOBUTRAZOL  AND  ROOT  ZONE 
WATER  CONTENT  INFLUENCE  PEACH 
SEEDLING  BEHAVIOR. 

Bologna  Univ.  (Italy).  1st.  di  Coltivazioni  Arboree. 
R.  Biasi,  G.  Costa,  F.  Succi,  C.  Nishijima,  and  G. 
C.  Martin. 

Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  114,  No.  6,  p  923-926,  No- 
vember 1989.  2  fig,  2  tab,  26  ref. 

Descriptors:  *Paclobutrazol,  *Peaches,  *Plant 
growth,  *Plant  water  potential,  *Stomatal  transpi- 
ration. Herbicides,  Plant  physiology.  Temporal 
variation. 

Potted  peach  (Prunus  persica  (L.)  Batsch.)  seed- 
lings were  grown  in  the  greenhouse  at  three  water 
levels  (25%,  50%  and  100%  field  capacity  (FQ) 
with  experiments  duplicated  in  Bologna,  Italy  and 
Davis,  California.  One  group  of  the  seedlings  was 
treated  with  0.1  g  active  ingredient  paclobutrazol 
(PBZ),  a  vegetation  growth  inhibitor,  applied  as  a 
soil  drench,  whereas  the  second  group  received 
water  only.  Addition  of  PBZ  suppressed  shoot 
growth  and  leaf  area  more  than  reduced  water 
content  alone.  PBZ  reduced  root  fresh  and  dry 
weights  and  total  water  consumption,  at  0600  and 
1200  hours,  PBZ  increased  stomatal  conductance 
at  100%  FC;  later  that  same  day  stomatal  conduct- 
ance decreased.  At  50%  and  25%  FC,  PBZ  de- 
creased stomatal  conductance  compared  with  con- 
trols at  all  times  measured.  (Author's  abstract) 
W90-08906 


WATER  CONTAMINATION  AND  ESOPHAGE- 
AL CANCER  AT  GASSIM  REGION,  SAUDI 
ARABIA. 

King    Faisal    Specialist    Hospital    and    Research 

Centre,  Riyadh  (Saudi  Arabia).  Dept.  of  Oncology 

and  Biological  and  Medical  Research. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08939 


ACIDIFICATION  AND  RECOVERY  OF  SPO- 
DOSOL  BS  HORIZON  FROM  ACIDIC  DEPO- 
SITION. 

Syracuse  Univ.,  NY.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

R.  A.  Dahlgren,  D.  C.  McAvoy,  and  C.  T. 
Driscoll. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  24,  No.  4,  p  531-537,  April  1990.  8 
fig,  3  tab,  35  ref. 

Descriptors:  *Acid  rain  effects,  *Acidic  soils, 
♦Acidification,  *Maine,  *Soil  contamination.  Alu- 
minum, Bear  Brook  Watershed,  Chemical  reac- 
tions, Experimental  basins,  Leaching,  Self-purifica- 
tion. 

A  laboratory  study  was  conducted  to  examine 
acidification  and  recovery  of  Spodosol  Bs  horizon 
and  acidic  deposition  in  the  Bear  Brook  Water- 
shed, central  Maine.  A  mechanical  vacuum  extrac- 
tor was  used  to  draw  solutions  through  a  soil 
column  at  three  treatments  containing  40,  100,  or 
160  micromole/L  sulfate.  Following  44  days  of 
leaching,  all  treatments  were  decreased  to  the  40 
micromole/L  sulfate  level  to  examine  recovery 
from  acidification.  Acid  additions  initially  were 
neutralized  by  release  of  basic  cations  and  sulfate 
adsorption.  Following  attainment  of  steady-state 
conditions  for  basic  cations  and  sulfate  with  re- 
spect to  the  soil  adsorption  complex,  Al  dissolution 
was  the  primary  neutralization  mechanism.  Aque- 
ous Al  activities  appeared  to  be  regulated  by  equi- 
librium with  an  Al(OH)3  mineral  phase.  Following 
decreases  in  acid  loadings,  recovery  was  rapid, 
resulting  in  retention  of  basic  cations,  reversible 
release  of  sulfate,  and  a  marked  reduction  in  the 
concentration  of  soluble  Al.  (Author's  abstract) 
W90-08945 


REGIONAL  NATURE  OF  LAKE  WATER 
QUALITY  ACROSS  MINNESOTA:  AN  ANALY- 
SIS FOR  IMPROVING  RESOURCE  MANAGE- 
MENT. 

Minnesota   Pollution   Control   Agency,   Roseville. 

Div.  of  Water  Quality. 

For  primary  bibliographic  entry  see  Field  2H. 


W90-08980 


WATER  QUALITY  AND  MANAGEMENT  OF 
LAKES  IN  THE  TWIN  CITIES  METROPOLI- 
TAN AREA. 

Metropolitan  Council,  St.  Paul,  MN. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-08981 


HEXAGENIA  MAYFLIES:  BIOLOGICAL 
MONITORS  OF  WATER  QUALITY  IN  THE 
UPPER  MISSISSIPPI  RIVER. 

Winona  State  Univ.,  MN.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08991 


MANAGEMENT  OF  THE  RIVER  RHINE. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09000 


BIOGEOCHEMISTRY     OF     IRON     IN     AN 
ACIDIC  LAKE. 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09051 


GROUND  WATER         CONTAMINATION: 

SOURCES,  EFFECTS  AND  OPTIONS  TO  DEAL 
WITH  THE  PROBLEM. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09063 


UNCERTAINTIES  IN  PREDICTIVE  TOXICOL- 
OGY AND  RISK  ASSESSMENT. 

E.  J.  Calabrese,  and  C.  E.  Gilbert. 
IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  21-46,  68  ref. 

Descriptors:  *Epidemiology,  *Groundwater  pollu- 
tion, *Groundwater  quality,  *Public  health,  ♦Toxi- 
cology, *Water  pollution  effects,  Carcinogens, 
Drinking  water,  Model  studies,  Population  expo- 
sure, Risk  assessment. 

Two  of  the  greatest  limitations  of  epidemiological 
investigations  are  the  precise  estimation  of  human 
exposure  to  the  chemical  carcinogens  in  question 
and  the  influence  of  potentially  confounding  varia- 
bles, particularly  in  studies  of  an  ecological  nature. 
As  a  result  of  the  need  to  determine  personal 
chemical  exposure  before  any  risk  can  be  estimated 
and  the  general  deficiencies  of  most  earlier  studies 
in  the  area  of  organic  carcinogens  in  drinking 
water,  there  has  been  a  strong  orientation  for  eco- 
logical studies  to  be  followed  by  investigations  in 
which  considerable  data  are  collected  on  the  level 
of  the  individual.  A  major  development  in  the  area 
of  epidemiology  is  to  utilize  the  biomedical/toxico- 
logical  sciences  so  that  quantification  of  exposure 
can  be  more  accurately  determined.  Animal  ex- 
trapolation issues  include  mouse  hepatoma  and  ex- 
trapolative  relevance,  peroxisome  proliferation, 
and  differences  in  enterohepatic  circulation.  The 
use  of  safety  factors  for  determining  acceptable 
levels  of  carcinogens  in  drinking  water  is  not  pres- 
ently employed;  however,  a  major  issue  is  whether 
some  carcinogens  may  act  by  a  threshold  response. 
Hormesis  is  a  term  used  to  describe  the  positive 
stimulation  by  subharmful  quantities  of  any  agent 
to  any  biological  system.  Hormetic  associations 
have  been  studied  extensively  with  respect  to  both 
radiation  and  chemical  agents,  including  a  wide 
range  of  inorganics  (ie.,  Pb,  Cd,  Cu)  and  organics 
(ie.,  PAH,  pesticides).  Evidence  exists  that  horme- 
tic dose-response  relationships  for  radiation  may 
also  be  valid.  In  drinking  water,  multiple  contami- 
nants are  common,  yet  such  agents  are  usually 
studied  separately  in  animals.  The  number  of  possi- 
ble combinations  of  exposures  is  multiplicative  and 


far  exceeds  the  capacity  of  the  toxicological  com- 
munity to  assess  even  a  very  small  percentage  of 
the  permutations.  A  better  understanding  is  needed 
of  cellular  mechanisms  and  chemical  disposition  of 
individual  agents  before  biologically/chemically 
realistic  models  for  predictions  can  be  developed 
and  tested.  (See  also  W90-09063)(Fish-PTT) 
W90-09064 


BASIS  FOR  ACTION. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-09065 


RISK      ASSESSMENT     AS     A     BASIS     FOR 
ACTION. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-09066 


HOW  SHOULD  GROUND  WATER  HEALTH 
STANDARDS  BE  SET.  POSSIBLE  APPROACH- 
ES TO  STANDARDS  SETTING. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-09067 


EFFECTS  OF  WATER-SOLUBLE  FRACTION 
OF  THE  MEXICAN  CRUDE  OIL  'ISTHMUS 
CACTUS'  ON  GROWTH,  CELLULAR  CON- 
TENT OF  CHLOROPHYLL  A,  AND  LIPID 
COMPOSITION  OF  PLANKTONIC  MICROAL- 
GAE. 

Centre  d'Oceanologie  de  Marseille  (France). 
M.  R.  Morales-Loo,  and  M.  Goutz. 
Marine  Biology  MBIOAJ,  Vol.  104,  No.  3,  p  503- 
509,  March  1990.  4  fig,  2  tab,  39  ref. 

Descriptors:  *Algae,  *Oil  pollution,  *Phytoplank- 
ton,  *Phytotoxicity,  *Water  pollution  effects, 
Chlorophyll,  Chlorophyta,  Cryptophyta,  Cyano- 
phyta,  Diatoms,  Dinophyta,  Growth  rates.  Lipids, 
Marine  algae,  Phospholipids,  Photosynthesis,  Ster- 
ols, Toxicity. 

Phytoplankton  species  were  grown  in  batch  cul- 
tures in  the  presence  of  the  water-soluble  fraction 
(WSF)  of  a  Mexican  crude  oil  (Isthmus  Cactus)  at 
concentrations  of  50  and  100%.  Both  growth  retar- 
dation and  growth  stimulation  were  seen  in  the 
algal  cultures.  Four  algae,  the  bacillariophytes 
(diatoms)  Nitzschia  closterium  and  Asterionella 
glacialis,  the  cryptophytes  Rhodomonas  lens,  and 
the  chlorophyte  Dunaliella  tertiolecta,  showed  re- 
tarded growth.  Growth  retardation  (indicated  by 
minus  sign)  and  growth  stimulation  (indicated  by 
plus  sign)  for  the  algae  exposed  to  50%  and  100% 
WSF,  respectively,  were  as  follows:  Nitzschia,  - 
24.3%  and  -59.6%;  Asterionella,  -27.7%  and  - 
54.5%;  Rhodomonas,  -4.0%  and  -16.4%;  Duna- 
liella, -4.1%  and  -4.5%;  Agmenellum,  +3.4%  and 
+  5.6%;  Skeletonema,  +2.4%  and  -6.1%;  and 
Prorocentrum,  +6.2%  and  +11.2%.  In  most  of 
these  algae  cellular  chlorophyll  a,  lipid  pigments, 
glycolipids  and  triglycerides  decreased  while  ster- 
ols and  hydrocarbons  accumulated.  No  change 
was  seen  in  phospholipids  during  the  experiments. 
The  cyanophyte  Agmenellum  quadruplicatum  and 
the  bacillariophyte  Skeletonema  costatum  were 
less  sensitive  to  the  WSF.  The  cell  yield  of  the 
dinophyte  Prorocentrum  minimum  was  stimulated 
by  the  WSF.  In  the  three  latter  species  (Agmenel- 
lum, Skeletonema,  and  Prorocentrum)  lipid  pig- 
ments were  enhanced  or  remained  at  control 
levels.  It  was  concluded  that  the  toxic  effect  of  the 
WSF  was  caused  by  disruption  of  the  biosynthesis 
mechanisms  required  for  photosynthesis.  (Cassar- 
PTT) 
W90-09199 


IMPACT  OF  INTERNAL  PHOSPHORUS 
LOADING  ON  THE  RESTORATION  OF 
TROUT  LAKE. 

North    Dakota    Univ.,    Grand    Forks.    Dept.    of 

Chemical  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09209 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


iCOTOXICOLOGY  AND  ECOSYSTEM  INTEG- 
RITY: THE  GREAT  LAKES  EXAMINED. 

Visconsin  Univ. -Green  Bay. 

:or  primary  bibliographic  entry  see  Field  2H. 

V90-09213 


rOXIC  SUBSTANCES  IN  SURFACE  WATER. 

Jeorge  Washington  Univ.,  Washington,  DC.  Div. 
if  Occupational  and  Environmental  Medicine. 
:or   primary   bibliographic   entry   see   Field    5G. 
V90-09214 


ML    SPILLAGE    IN    ANTARCTICA:    INITIAL 

IEPORT     OF     THE     NATIONAL     SCIENCE 

FOUNDATION-SPONSORED       QUICK       RE- 

iPONSE   TEAM   ON   THE   GROUNDING   OF 

["HE  BAHIA  PARAISO. 

rexas  A  and  M  Univ.,  College  Station. 

A.  C.  Kennicutt. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  24,  No.  5,  p  620-624,  May  1990.  2 

ig,  2  tab. 

Descriptors:  'Antarctica,  'Environmental  impact, 
'Fate  of  pollutants,  'Marine  environment,  *Oil 
;pills,  *Water  pollution  effects,  Bahia  Paraiso,  Hy- 
lrocarbon  analysis,  Intertidal  areas. 

}n  January  28,  1989,  the  Argentine  ship  Bahia 
Paraiso  ran  aground  near  Anvers  Island  on  the 
\ntarctic  Peninsula.  More  than  150,000  gallons  of 
jetroleum,  primarily  diesel  fuel  arctic  (DFA)  were 
eleased  to  the  surrounding  bays.  The  immediate 
:ffects  of  the  spill  were  restricted  to  within  a  few 
cilometers  of  the  wreck  over  a  several-week 
jeriod  due  to  reduction  in  leakage,  cleanup,  weath- 
:ring  of  the  spill,  and  flushing  of  the  area.  The 
ntertidal  zone  was  most  directly  affected  with  oil- 
buled  macroalgae,  limpets,  birds,  sediments,  and 
■ocks.  Little  sediment  is  present  in  the  study  area, 
ind  most  beaches  are  composed  of  pebble-sized  or 
arger  rocks,  which  provide  few  places  for  the 
slick  to  concentrate  away  from  wave  and  wind 
iction.  This  setting  prevents  the  oil  from  perma- 
nently depositing  on  the  islands,  except  on  beaches 
»nd  above  the  surf  zone,  and  ultimately  results  in 
evaporation,  transport  from  the  area,  and  dilution 
af  the  slick.  Several  factors  contributed  to  limiting 
Ihe  impact  of  the  spill  both  areally  and  over  time. 
These  factors  include  the  volatility  of  the  released 
product,  the  volume  of  material  released,  the  vari- 
able and  severe  weather  conditions,  the  common 
occurrence  of  off-shore  winds  and  currents,  and 
the  lack  of  low-energy  intertidal  areas  for  the  fuel 
to  accumulate.  The  primary  removal  mechanisms 
were  evaporation,  dilution,  and  transport  from  the 
area,  with  only  minor  affects  from  microbial  oxida- 
tion, photooxidation,  and  biological  uptake. 
Longer  term  sublethal  effects  have  yet  to  be  docu- 
mented but  appear  to  be  limited  to  limpet  and  bird 
population  dynamics  if  any  can  be  recognized  at 
all.  (Chonka-PTT) 
W90-09216 


LAKE   DYNAMICS   AND   THE   EFFECTS   OF 
FLOODING  ON  TOTAL  PHOSPHORUS. 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09233 


FILTERING  RATES  OF  DIAPTOMUS  MINU- 
TUS,  BOSMINA  SPP.,  DIAPHANOSOMA  SP., 
HOLOPEDIUM  GIBBERUM  (CRUSTACEA), 
AND  ZOOPLANKTON  COMMUNITY  GRAZ- 
ING RATES  IN  SOME  ACIDIC  AND  CIRCUM- 
NEUTRAL  ONTARIO  LAKES. 
Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-09235 


EVALUATION  OF  THE  EFFECTS  OF  ATMOS- 
PHERIC ACIDIC  DEPOSITION  ON  FISH  AND 
THE  FISHERY  RESOURCE  OF  CANADA. 

Department  of  Fisheries  and  Oceans,  Sault  Ste. 
Marie  (Ontario).  Great  Lakes  Lab.  for  Fisheries 
and  Aquatic  Sciences. 


J.  R.  M.  Kelso,  M.  A.  Shaw,  C.  K.  Minns,  and  K. 
H.  Mills. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  3,  p  644-655,  1990.  2 
fig,  7  tab.  1 1 1  ref. 

Descriptors:  *Acid  lakes,  *Acid  rain  effects, 
•Acidic  water,  'Canada,  *Fish  populations,  Bio- 
mass,  Ecological  effects,  Lake  acidification,  Lake 
fisheries,  Lake  restoration.  Water  pollution  effects. 

In  Canada,  7.6%  of  the  nation's  surface  area  is 
water,  and  approximately  38%  of  this  is  found  in 
regions  susceptible  to  acidic  atmospheric  deposi- 
tion. It  was  estimated  that  390,000  lakes  in  eastern 
Canada  are  sensitive  to  acidification,  and  provide 
significant  revenue  through  the  sport  fishery  to  the 
economy.  Evidence  indicates  that  Sudbury  lakes 
and  Nova  Scotian  rivers  acidified  in  the  1950's, 
1960's,  and  probably  early  1970's.  Well  document- 
ed cases  of  loss  of  fish  species  or  production  due  to 
acidification  are  restricted  to  these  two  regions. 
However,  the  documentation  of  low  pH  lakes  in 
areas  of  high  acid  loading  suggest  that  acidification 
is  more  widespread.  Recent  increases  in  pH  in 
some  Sudbury  and  Algoma  lakes,  concomitant 
with  reestablishment  of  fish  populations,  indicates 
that  chemical  and  biological  recovery  is  possible. 
Evidence  from  diverse  experimental  approaches- 
surveys,  bioassays,  and  whole  lake  manipulation- 
are  supportive  in  identifying  fish  responses  to 
acidification.  Fish  community  response  is  depend- 
ent upon  several  factors:  complexity  of  the  com- 
munity, stage  of  acidification,  species  sensitivity, 
and  availability  of  tolerant  species  to  invade.  If 
replacement  of  extirpated  species  by  tolerant  ones 
occurs,  total  fish  biomass  may  remain  stable  until 
critical  depauperation.  It  is  unlikely  that  direct 
documentation  of  further  losses  due  to  acidification 
will  be  possible.  (Author's  abstract) 
W90-09239 


EFFECT  OF  VARYING  WATER  PH  ON  THE 
ACIDIFICATION  OF  EXPIRED  WATER  IN 
RAINBOW  TROUT. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Zo- 
ology. 

H.  Lin,  and  D.  J.  Randall. 

Journal  of  Experimental  Biology-NAL  JEBIAM, 
Vol.  149,  p  149-160,  March  1990.  7  fig,  2  tab,  9  ref. 

Descriptors:  *Acid  rain  effects,  'Ammonia, 
'Carbon  dioxide,  'Fish  physiology,  'Hydrogen 
ion  concentration,  'Trout,  Acidic  water.  Alkalini- 
ty, Gills,  Sodium. 

Fish  excrete  molecular  C02  and  NH3  into  the 
water  passing  over  the  gills.  The  excretion  rates 
are  an  order  of  magnitude  greater  for  C02  than  for 
NH3.  Some  carbon  dioxide  is  excreted  as  bicarbon- 
ate in  exchange  for  chloride,  and  some  ammonia  as 
ammonium  ion  in  exchange  for  sodium.  Rainbow 
trout  (Salmo  gairdneri,  Richardson),  weighing  324- 
494  g.  were  obtained  from  a  trout  farm  in  Alder- 
grove,  British  Columbia,  Canada.  Acidification  of 
expired  water  was  studied  in  the  rainbow  trout 
exposed  to  water  of  pH  9.91,  6.8  (control),  and 
3.88.  For  the  high-pH  and  the  control  exposures, 
the  water  flowing  over  the  gills  was  acidified 
because  of  the  dominant  effect  of  C02  hydration. 
During  the  low-pH  treatment,  the  water  was  alka- 
lized because  of  ammonium  ion  formation  and  per- 
haps bicarbonate  dehydration.  Carbon  dioxide  ex- 
cretion was  not  significantly  affected  by  the  high- 
pH  and  low-pH  treatments  but  ammonia  accumu- 
lated in  the  plasma  in  both  cases.  The  overall  result 
of  C02  and  NH3  excretion  is  to  ameliorate  the 
magnitude  of  the  change  in  water  pH  next  to  the 
gills  in  the  face  of  changes  in  pH  of  the  environ- 
mental water.  Inspired  water  pH  varied  from  3.88 
to  9.91  but  expired  pH  varied  only  from  4.33  to 
7.10.  Thus,  the  high  permeability  of  the  gill  epithe- 
lium to  non-ionic  but  not  ionic  forms  of  carbon 
dioxide  and  ammonia  maintains  a  relatively  stable 
pH  in  the  micro-environment  of  the  fragile  gill 
epithelium  of  fish.  (Mertz-PTT) 
W90-09241 


RESPONSE  OF  ANABAENA  DOLIOLUM  TO 
BIMETALLIC  COMBINATIONS  OF  CU,  NI 
AND  FE  WITH  SPECIAL  REFERENCE  TO  SE- 
QUENTIAL ADDITION. 


Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  for 

Advanced  Study  in  Botany, 

N.  Mallick,  and  L.  C.  Rai. 

Journal  of  Applied  Phycology  JAPPEL,  Vol.   1, 

No.  4,  p  301-306,  December  1989.  2  fig,  2  tab,  21 

ref. 

Descriptors:  'Anabaena,  'Analytical  methods, 
'Bacterial  physiology,  'Cyanophyta,  'Heavy 
metals,  'Water  analysis,  'Water  pollution  effects, 
Analysis  of  variance.  Antagonistic  effects,  Bioas- 
say.  Biochemical  tests,  Copper,  Enzymes,  Inhibi- 
tion,  Iron,   Nickel,   Synergistic   effects,   Toxicity. 

The  physiological  features  of  a  N(2)-fixing  cyano- 
bacterium  Anabaena  doliolum  vary  in  response  to 
metal  mixtures.  Exposure  of  the  cyanobacterium  to 
Cu,  Ni  and  Fe  individually,  as  well  as  in  combina- 
tions (Cu  +  Ni,  Cu  +  Fe,  Ni  +  Fe),  resulted  in 
marked  differences  in  growth  inhibition,  nutrient 
uptake  (ammonium  and  nitrate),  photosynthesis, 
ATP  content,  nitrate  reductase,  glutamine  synthe- 
tase, and  urease  activities.  The  response  to  metal 
combinations  was  also  dependent  upon  the  order  in 
which  the  metals  were  added.  The  Cu-Ni  combina- 
tion resulted  in  synergistic  interaction,  in  contrast 
to  the  antagonism  of  Cu-Fe  and  Ni-Fe.  Pre-addi- 
tion  of  Fe  protected  the  cyanobacterium  against 
Cu  and  Ni  toxicity.  Statistically  significant  inhibi- 
tion of  all  the  processes  following  metal  supple- 
mentation was  observed.  This  study  suggests  that 
carbon  fixation  is  the  most  suitable  variable  for 
assessing  heavy  metal  toxicity.  (Author's  abstract) 
W90-09276 


HISTOPATHOLOGICAL  LESIONS  IN  THE 
BODY  ORGANS  OF  CAT-FISH  (HETEROP- 
NEUSTES  FOSSILIS)  FOLLOWING  MERCURY 
INTOXICATION. 

Jawaharlal  Nehru  Medical  Coll.,  Aligarh  (India). 

Interdisciplinary  Brain  Research  Centre. 

Y.  Bano.  and  M.  Hasan. 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  25,  No.  1,  p  67-85,  February  1990. 

10  fig,  38  ref. 

Descriptors:  'Animal  pathology,  'Catfish,  'Histol- 
ogy, 'Mercury,  'Toxicity,  'Water  pollution  ef- 
fects, Animal  morphology.  Intestine,  Kidneys, 
Liver,  Microscopic  analysis,  Ovary,  Spleen. 

Light  microscopic  study  of  different  body  organs 
of  catfish  following  exposure  to  0.2  mg/L  HgCl(2) 
in  water  for  30  days  revealed  that  focal  degenera- 
tion of  liver  cells  and  disorganization  of  hepatic 
cords  occurred.  Centrilobular  atrophy  and  com- 
pensary  hypertrophy  of  some  hepatic  cells  were 
also  observed.  In  the  kidneys,  degeneration  of 
renal  epithelium  along  with  displacement  of  nuclei, 
shrinkage  of  glomeruli,  breakdown  of  Bowman's 
capsule,  and  heavy  infiltration  by  inflammatory 
cells  were  observed.  The  histopathological 
changes  noted  in  the  intestine  included  degenera- 
tion of  lining  epithelium  and  diminution  of  goblet 
cells.  Microscopic  sections  of  ovaries  exhibited 
reduction  of  ooplasm,  leading  to  the  formation  of 
atypical  oocytes.  An  increase  in  the  occurrence  of 
atretic  oocytes  and  interfollicular  spaces  was  also 
discernable.  No  histopathological  lesions  could  be 
detected  in  testes  of  male  fish,  probably  because  of 
the  difference  in  the  maturity  of  the  control  and 
experimental  groups.  The  pathomorphological  al- 
terations in  relation  to  mercury  toxicity  in  the 
spleen  were  associated  with  the  disorganization  of 
the  splenic  cords  and  resulted  in  the  displacement 
of  lymphatic  tissue  cells  within  the  substance  of 
splenic  pulp.  Marked  depletion  of  the  red  pulp  was 
noticeable.  (Author's  abstract) 
W90-09280 


IN  VIVO  EFFECT  OF  MONOCROTOPHOS  ON 
THE  CARBOHYDRATE  METABOLISM  OF 
THE  FRESHWATER  SNAKE  HEAD  FISH, 
CHANNA  PUNCTATUS. 

Maharshi  Dayanand  Univ.,  Rohtak  (India).  Dept. 

of  Biosciences. 

M.  Samuel,  and  K.  V.  Sastry. 

Pesticide  Biochemistry  and  Physiology  PCBPBS, 

Vol.  34,  No.    1,  p   1-8,  May   1989.  4  tab.  30  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


Descriptors:  'Carbohydrate  metabolism,  *Fish 
physiology,  'Organophosphorus  pesticides,  'Pesti- 
cides.  *Water  pollution  effects,  Biochemical  tests. 
Blood,  Enzymes,  Lethal  limit.  Liver.  Monocroto- 
phos.   Muscle,   Sublethal   effects.   Tissue  analysis. 

The  effects  of  exposure  to  the  organophosphate 
pesticide  monocrotophos  on  the  levels  of  some 
biochemical  and  enzymological  parameters  in 
blood,  liver,  and  muscle  of  Channa  punctatus  were 
studied.  Healthy  fish  were  exposed  to  the  LC50 
(10  ppm)  for  96  hr  or  to  a  sublethal  concentration 
(1  ppm)  of  the  pesticide  for  15,  30,  60,  or  120  days. 
Fish  exposed  for  96  hr  and  15  days  were  hypogly- 
cemic and  hypolactemic.  A  decrease  was  noted  in 
the  pyruvic  acid  level  in  blood  and  in  the  activity 
of  liver  hexokinase.  In  muscle,  a  decrease  in  the 
glycogen  content  and  an  increase  in  the  lactic  acid 
level  indicated  hyperactivity.  After  30  days  of 
exposure,  hyperglycemia,  hyperlactemia,  a  de- 
crease in  liver  glycogen,  an  increase  in  the  muscle 
glycogen  and  in  the  activity  of  hexokinase,  and  a 
decrease  in  the  activities  of  malate  dehydrogenase 
(MDH)  and  succinate  dehydrogenase  (SDH)  indi- 
cated that  anaerobic  metabolism  prevailed  over 
aerobic  metabolism.  After  60  and  120  days  of  expo- 
sure, both  aerobic  and  anaerobic  pathways  were 
impaired  as  evidenced  by  the  hypoglycemia,  the 
hypolactemia,  the  decrease  in  pyruvic  acid  level  of 
blood,  the  increase  in  the  glycogen  content  of  both 
liver  and  muscle,  and  the  decrease  in  the  activities 
of  glucose-6-phosphatase,  hexokinase,  SDH,  and 
MDH.  The  activities  of  glutamate-oxalacetate 
transaminase  and  glutamate-pyruvate  transaminase 
increased  in  the  liver,  muscle,  and  blood  in  acute 
exposure  and  in  all  the  stages  of  chronic  exposure. 
(Author's  abstract) 
W90-09282 


MULTIPLE  EFFECTS  OF  ACID  AND  ALUMI- 
NUM ON  BROOD  STOCK  AND  PROGENY  OF 
FATHEAD  MINNOWS,  WITH  EMPHASIS  ON 
HISTOPATHOLOGY. 

Minnesota  Univ.-Duluth.   Dept.  of  Anatomy  and 

Cell  Biology. 

R.  L.  Leino,  J.  H.  McCormick,  and  K.  M.  Jensen. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  68, 

No.  2,  p  234-244,  February  1990.  24  fig,  6  tab,  26 

ref. 

Descriptors:  *Acid  rain  effects,  *Acidic  water, 
'Aluminum,  *Fathead  minnows,  *Fish  diseases, 
'Hydrogen  ion  concentration,  'Water  pollution 
effects,  Acidification,  Eggs,  Gills,  Hatching,  Labo- 
ratory methods,  Spawning. 

Thirty-day-old  fathead  minnows,  Pimephales  pro- 
melas,  were  reared  at  different  pH  values  in  soft- 
ened Lake  Superior  water  enriched  with  alumi- 
num: pH  7.5-35  microgram  Al/L;  pH  5.5-30  micro- 
gram Al/L,  pH  5.2-35  and  60  microgram  Al/L, 
including  a  background  level  of  15  microgram  Al/ 
L;  and  at  pH  7.5,  6.0,  5.5,  and  5.2  at  background  Al 
levels.  Spawning  was  greatly  reduced  at  pH  6.0, 
pH  5.5-30  microgram  Al/L,  and  pH  5.5  and  failed 
at  pH  5.2  with  or  without  added  Al.  The  adult 
brood  stock  exhibited  abnormalities  at  low  pH, 
which  could  have  contributed  to  poor  spawning 
success  or  energy  utilization.  Abnormalities  includ- 
ed: thickened  respiratory  epithelium  in  the  gills; 
hyperplasia  of  primary  lamellar  epithelium  in  the 
gills;  increased  number  of  gill  chloride  cells;  re- 
duced gill  perfusion;  immature  ovaries  and  oocyte 
atresia;  immature  and  pathologic  testes;  abnormal 
distal  tubules  and  collecting  ducts  in  the  kidneys; 
and  reduced  blood  osmality  at  pH  5.5  and  5.2 
when  no  Al  was  added.  Hatching  success  and 
larval  survival  were  reduced  when  spawning  oc- 
curred at  or  below  pH  6.0;  these  larvae  often  had 
retarded  swim  bladder  development  and  yolk  ab- 
sorption and  some  stages  had  abnormal  gills,  kid- 
neys, and  liver  glycogen  reserves.  The  study  fur- 
ther supports  the  relationship  between  acidifica- 
tion, histological  changes,  ionoregulatory  disturb- 
ances, altered  energy  metabolism,  and  recruitment 
failure.  (Author's  abstract) 
W90-09289 


IMPACT  OF  DEI.TAMETHRIN  INSECTICIDE 
ON  CHIRONOMIDEA  (DIPTERA)  OF  PRAI- 
RIE PONDS. 


Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 

P.  K.  Morrill,  and  B.  R.  Neal. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  68, 

No.  2,  p  289-296,  February  1990.  5  fig,  3  tab,  43 

ref. 

Descriptors:  'Agricultural  chemicals,  'Insecti- 
cides, 'Midges,  'Ponds,  'Prairies,  'Water  pollu- 
tion effects,  Deltamethrin,  Environmental  effects, 
Population  density. 

Deltamethrin  insecticide  was  applied  by  air,  at 
recommended  field  application  rates  (7.5  g/ha),  to 
two  prairie  ponds  in  June,  1986.  Larval  and  emerg- 
ing Chironomidae  densities  were  monitored  in  the 
treated  ponds  for  1  month  prior  to  spraying,  the 
remainder  of  the  summer  after  spraying,  and  in  the 
late  part  of  the  following  spring.  Following  delta- 
methrin application,  the  density  of  chironomid 
larvae  declined  by  two  orders  of  magnitude  in  the 
treated  ponds  relative  to  the  untreated  ponds,  with 
all  genera  being  affected.  Chironomid  emergence 
declined  in  both  the  treated  and  untreated  ponds. 
The  pattern  of  recovery  of  the  chironomid  com- 
munity was  followed  by  multivariate  analysis  of 
larval  genera  abundances  and  qualitative  compari- 
sons of  emerging  species.  The  two  treated  ponds 
recovered  at  different  rates:  the  community  in  one 
pond  appeared  to  have  recovered  by  2  months 
after  treatment,  whereas  that  of  the  other  treated 
pond  showed  little  recovery  until  1  year  following 
treatment.  In  view  of  the  high  natural  variation  of 
chironomid  communities  and  their  habitats  on  the 
prairies,  basic  knowledge  about  these  temporary 
pond  ecosystems  must  be  gathered  in  order  to 
understand  the  long-term  impact  on  such  habitats 
of  using  deltamethrin  and  other  insecticides.  (Au- 
thor's abstract) 
W90-09290 


EFFECT  OF  CELLULAR  CARBOHYDRATE 
CONTENT  AND  NUTRIENT  STATUS  ON  THE 
RESPIRATORY  OXYGEN  UPTAKE  RATE  OF 
A  MICROCYSTIS  POPULATION  IN  A  EUTRO- 
PHIC  POND. 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-09295 


TEMPORAL  AND  SPATIAL  VARIATIONS  IN 
IRON  CONCENTRATIONS  OF  TROPICAL  BI- 
VALVES DURING  A  DREDGING  EVENT. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-09296 


CONDITIONS  OF  THE  PERACARID  POPULA- 
TIONS OF  SUBTIDAL  COMMUNITIES  IN 
NORTHERN  BRITANNY  TEN  YEARS  AFTER 
THE  AMOCO  CADIZ  OIL  SPILL. 

Centre  d'Etudes  d'Oceanographie  et  de  Biologie 

Marine,  Roscoff  (France). 

J.  C.  Dauvin,  and  F.  Gentil. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 

3,  p  123-130,  1990.  1  fig,  3  tab,  19  ref. 

Descriptors:  'Amphipods,  'Benthic  fauna,  'Coast- 
al waters,  'France,  'Oil  pollution,  'Oil  spills, 
'Water  pollution  effects,  Environmental  effects. 
Marine  pollution,  Population  dynamics. 

The  wreck  of  the  Amoco  Cadiz  off  the  Portsall 
coasts  (Northern  Brittany,  France)  released 
223,000  tons  of  oil  into  the  marine  environment  in 
two  weeks  and  polluted  littoral  and  subtidal  zones. 
Peracarid  populations  were  greatly  reduced  by  the 
1978  spill.  Ten  years  after  the  spill,  a  benthic 
survey  was  conducted  in  the  soft-bottom  infralit- 
toral  communities  of  the  bays  of  Morlaix  and  Lan- 
nion  and  the  Aber  Wrac'h  cfiannel  to  study  the 
state  of  recovery  of  peracarid  populations.  Living 
in  isolated  populations  in  fine  sand  and  muddy  sand 
communities  with  low  potential  for  immigration, 
the  recolonization  and  the  reconstitution  of  these 
perturbed  populations  was  expected  to  be  slow. 
The  amphipod  populations  from  the  subtidal  chan- 
nel of  Aber  Wrac'h,  which  were  initially  the  most 
affected  by  the  oil  spill,  were  in  the  least  advanced 


state  of  recovery.  Some  species  present  in  abun- 
dance before  the  oil  spill  were  not  rediscovered. 
Nevertheless,  ten  years  after  the  oil  spill,  most  ol 
the  populations  had  completely  recovered.  (Mertz- 
PTT) 
W90-09297 


TRACE  ELEMENT  AND  BIOTIC  CHANGES 
FOLLOWING  A  SIMULATED  OIL  SPILL  ON  A 
MUDFLAT  IN  PORT  VALDEZ,  ALASKA. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09298 


POLLUTION  EFFECTS  ON  THE  STRUCTURE 
OF  MEIOFAUNAL  COMMUNITIES  IN  THE 
BAY  OF  NAPLES. 

Naples    Univ.    (Italy).    Dipt.    Genetica,    Biologia 

Generale  e  Molecolare. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09300 


TOXIC  EFFECTS  OF  SALINITY  (S  PPT)  ON 
SOME  FRESHWATER  FISHES  (IN  CHINESE). 

W.  Zang,  W.  Wang,  L.  Ye,  Z.  Yu,  and  G.  Ni. 
Oceanologia  et  Limnologia  Sinica  (Hai  Yang  Yu 
Hu  Chao)  HYHCAG,  Vol.  20,  No.  5,  p  445-452, 
September  1989.  3  fig,  7  tab,  8  ref.  English  summa- 
ry- 
Descriptors:  'Bioassay,  'Carp,  'Fish  physiology, 
'Salinity,  'Toxicity,  Big  head  carp.  Freshwater, 
Grass  carp,  Hydrogen  ion  concentration,  Silvet 
carp. 

The  toxic  effects  of  salinity  (S  ppt)  on  some  fresh- 
water fishes  were  determined.  Factors  examined 
included  the  relationships  between:  (1)  pH  and 
LC50  of  salinity  for  Silver  carp  (Hypophthal- 
michthyps  molitrix  C.  et  V.)  fingerlings;  (2)  the 
growth  rates  of  fries  of  Silver  carp  and  Big  head 
carp  (Aristrichthys  nobilis  Richardson)  and  salini- 
ty; and  (3)  the  egg  ball  diameters  of  Grass  carp 
(Ctenopharyngodon  ilellus  C.  et  V.)  and  Silver 
carp  and  salinity.  According  to  the  results,  the 
order  of  tolerance  to  salinity  for  the  fish  studied  is 
Big  head  carp  >  Grass  carp  >  Blunt  snout  bream 
>  Silver  carp.  The  upper  tolerance  limit  of  Silvet 
carp  fingerling  to  salinity  was  about  1.5  ppt.  (Au- 
thor's abstract) 
W90-09330 


QSAR  ANALYSIS  OF  THE  ACUTE  FISH  TOX- 
ICITY OF  ORGANIC  PHOSPHOROTHION- 
ATES  USING  THEORETICALLY  DERIVED 
MOLECULAR  DESCRIPTORS. 

Fraunhofer-Inst.   fuer  Umweltchemie   und   Oeko- 
toxikologie,  Schmallenberg  (Germany,  F.R.). 
G.  Schuurmann. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  9,  No.  4,  p  417-428,  April  1990.  2 
fig,  5  tab,  40  ref. 

Descriptors:  'Model  studies,  'Pesticides,  'Struc- 
ture-activity relationships,  'Toxicity,  Acute  toxici- 
ty, Fish,  Regression  analysis. 

The  14-d  LC50  toxicity  to  the  guppy  of  ten  O.O- 
dimethyl  O-phenyl  phosphorothionate  pesticides 
was  analyzed  with  respect  to  linear  two-parameter 
quantitative  structure-activity  relationship  (QSAR) 
models  containing  partitioning  and  reactivity  de- 
scriptors. The  use  of  quantum  chemicai  parameters 
within  the  modified  neglect  of  diatomic  overlap 
(MNDO)  scheme  leads  to  QSAR  models  with 
correlation  coefficients  up  to  0.95  that  are  based 
solely  on  theoretically  derived  descriptors.  The 
results  show  that  quantum  chemical  descriptors 
have  a  particular  value  in  modeling  chemical  reac- 
tivity within  homologous  series  of  compounds. 
(Author's  abstract) 
W90-09333 


BACTERIAL  MUTAGENICITY  OF  LEACHATE 
WATER  FROM  MUNICIPAL  SEWAGE 
SLUDGE-AMENDED  SOILS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Soil  and  Crop  Sciences. 

K.  C.  Donnelly.  K.  W.  Brown,  and  J.  C.  Thomas. 

Environmental       Toxicology       and      Chemistry 

ETOCDK,  Vol.  9,  No.  4,  p  443-451,  April  1990.  5 

tab,  31  ref.  EPA  Cooperative  Agreement  No.  CR- 

812037-01. 

Descriptors:  'Groundwater  pollution,  'Leachates, 
•Mutagens,  *Sludge  disposal,  'Soil  amendments, 
•Water  pollution  sources,  Bioassay,  Land  disposal, 
Lysimeters,  Municipal  wastewater. 

A  study  was  conducted  to  monitor  the  mutagenic 
potential  of  leachate  from  soils  amended  with  mu- 
nicipal sewage  sludge.  The  Salmonella/microsome 
assay  was  employed  to  monitor  the  mutagenicity 
af  the  organic  extract  of  leachate  collected  from 
iludge-amended  lysimeters  containing  undisturbed 
monoliths  of  Weswood  silty  clay  (Fluventic  Us- 
tochrept)  and  Padina  loamy  sand  (Grossarenic  Pa- 
leustalf)  soils.  The  sludge  was  applied  to  18  barrel- 
sized  lysimeters,  while  6  unamended  lysimeters 
served  as  controls.  The  leachate  was  concentrated 
on  a  combined  XAD-2/XAD-7  resin,  and  the  ad- 
sorbed organics  were  eluted  with  acetone.  The 
leachate  extracts  were  tested  in  the  standard  plate 
incorporation  assay  using  strain  TA98  with  and 
without  metabolic  activation.  Nine  of  26  leachate 
:xtracts  induced  a  positive  response  in  the  bioas- 
say. The  maximum  specific  activity  was  207  net 
revertants  per  10  mg  induced  without  metabolic 
activation  in  the  Weswood  soil  at  the  highest  appli- 
:ation  rate  (150  Mg/ha).  The  results  suggest  that 
land  application  of  municipal  sewage  should  be 
carefully  managed  to  prevent  leaching  of  mutagens 
into  groundwater.  (Author's  abstract) 
W90-09335 


CONDITIONED  AVERSION  OF  ALUMINUM 
SULFATE  IN  BLACK  DUCKS. 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09339 


EFFECT  OF  FENITROTHION  ON  THE  FOR- 
AGING BEHAVIOR  OF  JUVENILE  ATLANTIC 
SALMON. 

Department  of  Fisheries  and  Oceans,  St.  John's 
(Newfoundland).  Science  Branch. 
M.  J.  Morgan,  and  J.  W.  Kiceniuk. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  9,  No.  4,  p  489-495,  April  1990.  4 
fig,  1  tab,  15  ref. 

Descriptors:  *Fenitrothion,  *Fish  behavior,  'Insec- 
ticides, 'Salmon,  'Water  pollution  effects,  Feeding 
rates,  Predation. 

Juvenile  Atlantic  salmon  (Salmo  salar)  were  ex- 
posed for  7  d  to  sublethal  concentrations  of  techni- 
cal grade  fenitrothion  and  an  operational  formula- 
tion containing  11%  fenitrothion.  Foraging  behav- 
ior of  the  salmon  was  then  tested  in  a  stream  tank. 
Concentrations  of  0.02  and  0.16  microliters/L  of 
technical  grade  fenitrothion  and  the  operational 
formulation  containing  0.08  and  0.16  microliters/L 
of  fenitrothion  caused  a  significant  decrease  in  the 
efficiency  of  the  salmon's  attach  sequence.  These 
concentrations,  and  a  concentration  of  0.005  mi- 
croliters/L technical  grade  fenitrothion  and  0.004 
microliter/L  fenitrothion  in  the  operational  spray, 
produced  a  significant  decrease  in  the  salmon's 
reaction  distance  to  prey.  All  concentrations 
except  0.004  microliters/L  fenitrothion  in  the  oper- 
ational formulation  caused  a  significant  decrease  in 
the  number  of  ingestions  of  prey  made  by  the  fish. 
These  results  suggest  that  foraging  behavior  in 
salmon  is  impaired  by  exposure  to  very  low  levels 
of  fenitrothion.  (Author's  abstract) 
W90-09341 


EFFECT  OF  DISSOLVED  OXYGEN  AND  THE 
MOLT  STAGE  ON  THE  ACUTE  TOXICITY  OF 
AMMONIA  TO  JUVENILE  GREEN  TIGER 
PRAWN  PENAEUS  SEMISULCATUS. 

National   Center   for   Mariculture,    Elath   (Israel). 

N.  Wajsbrot,  A.  Gasith,  M.  D.  Krom,  and  T.  M. 

Samocha. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  9,  No.  4,  p  497-504,  April  1990.  5 


fig,  4  tab,  36  ref. 

Descriptors:  'Ammonia,  'Shrimp,  'Toxicity, 
'Water  pollution  effects,  Acute  toxicity,  Bioassay, 
Crustaceans,  Dissolved  oxygen,  Molt  stage. 

The  mean  96-h  LC50  value  of  ammonia  for  juve- 
nile Penaeus  semisulcatus  (0.35-2.4  g)  was  23.7  mg 
total  ammonia-N  (TAN)/L  (19.3-28.7,  95%  C.L.). 
There  was  no  significant  effect  of  size  on  the 
sensitivity  of  juvenile  shrimp  to  ammonia.  In- 
creased toxicity  of  ammonia  to  juvenile  P.  semisul- 
catus was  observed  at  dissolved  oxygen  (DO) 
levels  below  55%  saturation  (3.7  ppm).  At  27% 
DO  saturation,  the  ammonia  toxicity  (96-h  LC50) 
was  doubled.  In  addition,  the  time  of  exposure  to 
ammonia  required  for  a  given  lethal  effect  de- 
creased with  reduced  dissolved  oxygen  concentra- 
tions. Before  and  immediately  after  molt,  the 
shrimp  were  more  sensitive  to  ammonia.  Due  to 
the  effect  of  the  molt  stage  on  the  apparent  ammo- 
nia toxicity,  a  minimum  of  96-h  bioassay  is  recom- 
mended for  determining  toxicity  levels  in  shrimps. 
In  a  shorter  period,  the  physiological  changes  oc- 
curring at  the  time  of  molting  can  confound  the 
results  of  the  experiment.  (Author's  abstract) 
W90-09342 


EFFECTS  OF  MUNICIPAL  WASTEWATER 
DISCHARGES  ON  AQUATIC  COMMUNITIES, 
BOISE  RIVER,  IDAHO. 

Geological  Survey,   Boise,   ID.  Water  Resources 

Div. 

S.  A.  Frenzel. 

Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 

2,   p  279-287,  April    1990.   5   fig,   4  tab,   22  ref. 

Descriptors:  'Boise  River,  'Idaho,  'Toxicity, 
'Trace  elements,  'Wastewater  pollution,  'Water 
pollution  effects,  Benthic  fauna,  Aquatic  insects, 
Chronic  toxicity,  Fish,  Mayflies,  Wastewater  treat- 
ment facilities. 

Aquatic  communities  in  the  Boise  River,  Idaho, 
were  examined  from  October  1987  to  March  1988 
to  determine  whether  they  were  adversely  affected 
by  trace  elements  in  effluents  from  two  Boise 
wastewater  treatment  facilities.  Trace-element  con- 
centrations in  the  Boise  River  were  less  than  or 
near  analytical-detection  levels  and  were  less  than 
chronic  toxicity  criteria  when  detectable.  Insect 
communities  colonizing  artificial  substrates  up- 
stream and  downstream  from  the  wastewater  treat- 
ment facilities  were  strongly  associated,  and  coeffi- 
cients of  community  loss  indicated  that  effluents 
had  benign  enriching  effects.  The  distributions  of 
trace-element-intolerant  mayflies  indicated  that 
trace-element  concentrations  in  effluents  did  not 
adversely  affect  intolerant  organisms  in  the  Boise 
River.  The  condition  factor,  an  index  of  well- 
being,  of  whitefish  was  significantly  increased 
downstream  from  the  Lander  Street  wastewater 
treatment  facility  and  was  significantly  decreased 
downstream  from  the  West  Boise  wastewater 
treatment  facility.  (Author's  abstract) 
W90-09352 


ACID  RAIN  POLICY  IN  THE  NETHERLANDS: 
APPLICATION  OF  MEDIATION  TECH- 
NIQUES. 

Institute  for  Environment  and  Systems  Analysis, 

Amsterdam  (Netherlands). 

M.  W.  L.  Bovy,  M.  Mieras,  G.  H.  M.  M.  J.  Posma, 

P.  J.  M.  Stallen,  and  K.  Wieringa. 

AMBIO  AMBOCX,  Vol.   18,  No.  8,  p  416-422, 

April  1989.  1  fig,  10  tab,  20  ref. 

Descriptors:  'Acid  rain,  'Environmental  policy, 
•Social  participation,  'The  Netherlands,  'Water 
pollution  effects,  Administrative  agencies,  Air  pol- 
lution control,  Emission  control,  Policy  making, 
Public  participation,  Water  pollution  control. 

In  the  Netherlands,  the  Institute  of  Environment 
and  Systems  Analysis  has  been  using  mediation  to 
formulate  local  and  national  policy  on  pollution 
control.  Mediation  involves  meetings  between  the 
governmental  agencies  and  representatives  of  the 
main  societal  sectors  responsible  for  pollution.  As 
an  example  of  how  to  create  and  manage  a  media- 
tion forum,  the  Clean  Air  Forum  is  analyzed  from 


the  point  of  view  of  its  organization,  activities,  and 
participants.  The  Clean  Air  Forum  was  held  in 
order  to  establish  realistic  policies  on  acid  rain 
reduction.  As  a  result  of  mediation  instead  of  legal 
action,  the  forum  has  succeeded  in  reducing  indus- 
trial emissions  of  nitrogen  oxides,  sulfur  dioxide, 
and  ammonia  through  the  use  of  current  technol- 
ogies and  development  of  new  technologies. 
(Marks-PTT) 
W90-09359 


ACID  RAIN:  CAUSE  AND  CONSEQUENCE. 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Centre  for  Environmental  Technology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09370 


RECEIVING-WATER  IMPACTS. 

Limno-Tech,  Inc.,  Ann  Arbor,  MI. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09378 


THEORETICAL  AND  EXPERIMENTAL 
DRAWBACKS  IN  HEAVY  METAL  SPECIA- 
TION  IN  NATURAL  WATERS. 

Pisa  Univ.  (Italy).  Dipt,  di  Chimica. 
P.  Papoff,  M.  Betti,  and  R.  Fuoco. 
IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  301- 
323,  6  fig,  1  tab,  41  ref. 

Descriptors:  'Chemical  speciation,  'Heavy  metals, 
'Toxicity,  'Urban  hydrology,  'Water  analysis, 
'Water  chemistry,  'Water  pollution  effects,  Ar- 
senic, Bioassay,  Biological  studies,  Chromium, 
Laboratory  methods,  Natural  waters,  Path  of  pol- 
lutants, Reviews,  Selenium. 

Metals  in  natural  waters  are  present  either  in  solu- 
ble form,  adsorbed,  or  retained  in  suspended  or 
sedimented  solid  matter.  The  exchange  of  metals 
between  different  phases  depends  on  the  nature 
and  size  of  the  solids,  and  on  some  physico-chemi- 
cal parameters  intrinsic  in  each  natural  water.  At 
present,  the  uptake  mechanisms  and  the  toxicity  of 
different  species  in  which  the  metal  may  be  shared 
in  the  aquatic  environment,  are  not  well  under- 
stood. All  divalent  transition  metals  and  most  elec- 
tronegative metals  react  very  promptly  with  the 
amino,  imino  and  sulfhydryl  groups  of  proteins; 
some  of  them  (Cd,  Hg)  may  compete  with  zinc  and 
displace  it  in  zinc-containing  metalloenzymes.  Ex- 
perimental biological  models  are  obtained  by  prop- 
erly selecting  for  each  pollutant  of  interest:  (1)  the 
suitable  biotic  indicator;  (2)  the  experimental  labo- 
ratory conditions  simulating  the  natural  hydrosys- 
tem  characteristics;  and  (3)  the  type  of  observable 
biological  variable  to  be  quantified  (growth  factor, 
nutrient  uptake,  etc.).  Biologists'  operative  assump- 
tions may  be  summarized  as  follows:  (1)  when 
heavy  metal  is  shared  in  natural  waters  between 
different  phases,  the  fraction  present  in  the  water 
phase,  which  includes  colloids  with  a  size  diameter 
lower  than  0.45  micron,  is  considered  as  the  only 
one  directly  involved  in  biological  uptake  mecha- 
nisms. Suspended  and  sedimented  matter  are  con- 
sidered as  a  supply  medium  for  heavy  metal  ex- 
change; (2)  the  uptake  of  heavy  metals  may  occur 
through  three  main  pathways:  (a)  via  the  free  metal 
ion;  (b)  by  the  displacement  of  the  metal  from  an 
aqueous  complex  by  means  of  a  ligand  group  at  the 
membrane  interface;  (c)  by  the  direct  crossing  of 
the  biological  membrane  through  a  proteic  channel 
or  as  a  hydrophobic  and  liposoluble  metal  com- 
plex; (3)  the  toxic  activity  of  a  free  metal  ion 
depends  on  the  nature  of  the  natural  water;  and  (4) 
in  the  case  of  different  states  of  oxidation,  as  for 
Se,  Cr,  As  oxyacids,  the  toxic  activity  very  much 
depends  on  the  oxidation  state.  (See  also  W90- 
09381)  (Lantz-PTT) 
W90-09394 


REGIONAL     SIMULATION     OF     SURFACE 
WATER      ACIDIFICATION:      UNCERTAINTY 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


DUE  TO  SPECIFICATION  OF  ATMOSPHERIC 
DEPOSITION. 

Virginia  Univ..  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 

W90-09426 


BULK  PRECIPITATION  DEPOSITION  OF  IN- 
ORGANIC CHEMICALS  IN  FOREST  AREAS 
AND  ITS  INFLUENCE  ON  WATER  QUALITY 
IN  THE  FEDERAL  REPUBLIC  OF  GERMANY. 

Hessian  Forest  Research  Station,  Hann.  Muenden 
(Germany,  F.R.).  Inst,  of  Forest  Hydrology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09433 


EFFECTS  OF  ACID  RAIN  AND  FOREST  DIE- 
BACK  ON  GROUNDWATER-CASE  STUDIES 
IN  BAVARIA,  GERMANY  (FRG). 

Bayerisches     Landesamt     fuer     Wasserwirtschaft, 
Munich  (Germany,  F.R.). 
T.  Haarhoff. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  229-235, 
5  fig,  4  ref. 

Descriptors:  *Acid  rain  effects,  "Forest  water- 
sheds, *Groundwater  pollution,  *Water  pollution 
effects,  *West  Germany,  Acidification,  Air  pollu- 
tion, Aluminum,  Bavaria,  Cadmium,  Calcium,  Case 
studies,  Chromium,  Groundwater  quality,  Hydro- 
gen ion  concentration.  Magnesium,  Sulfates. 

Concern  over  increasing  airborne  pollution  and  the 
acceleration  of  water  acidification  has  led  to  stud- 
ies onthe  water  balance  and  water  quality  in  forest 
stands.  In  Bavaria,  the  forests  are  an  important  part 
of  the  natural  environment,  particularly  with 
regard  to  the  water  balance.  In  1986  investigations 
were  initiated  by  the  Bavarian  Government  into 
the  effects  of  acid  rain  and  forest  die-back  on  the 
groundwater.  The  areas  studied  are:  (1)  Metzen- 
bach/Birkwasser  in  the  Spessart  (red  sandstone, 
locally  weathered  and  weakened);  (2)  Markungs- 
graben  in  the  Bavarian  Forest  (weathered  granite 
and  gneiss);  (3)  source  brooks  of  the  Lehstenbach 
in  the  Fichtelgebirge  (granite  blocks  and  weath- 
ered granite);  and  (4)  Ebersberger  Forest  in  the 
Munchner  Schotterebene  (Munich  glacial  gravel 
plain).  Precipitation  in  the  open  areas  in  the  Ebers- 
berger Forest  and  in  the  Spessart  showed  similar 
concentrations  but  there  were  lower  acid  concen- 
trations in  the  Ebersberger  Forest.  In  the  Spessart 
the  seepage  water  is  acidic  over  the  whole  two 
meters  of  the  profile,  but  remains  above  4.0  pH. 
Metal  ion  concentrations  (aluminum  up  to  3  ppm; 
chromium,  cadmium  up  to  20  ppb)  registered  in 
the  already  acidic  surface  soils  (pH  approx.  4.5), 
would  jeopardize  the  water  supply  if  they  reached 
the  groundwater  in  these  concentrations.  In  the 
Ebersberger  Forest  the  calcium-magnesium  con- 
centrations and  the  pH  values  increase  rapidly 
below  the  decalcifying  level  (approx.  50  cm  below 
the  surface).  In  the  Spessart,  conductivity  as  a 
measure  of  the  sum  of  dissolved  ions  in  the  obser- 
vation period  shows  only  minimal  deviations  in 
time  and  space,  whereby  individual  ions  vary 
widely  in  their  concentrations.  If  pH  values  of  5-6 
are  regarded  as  natural,  sulfate  concentrations  of 
14-21  ppm  suggest  anthropogenic  influences.  The 
chalky  gravel  waters  of  the  Ebersberger  Forest 
have  not  yet  been  acidified  but  have  been  exposed 
to  nitrate,  sulfate  and  chloride  from  the  atmos- 
phere and  from  boundary  inflow.  (See  also  W90- 
09408)  (Lantz-PTT) 
W90-09434 


PESTICIDES  IN  TERRESTRIAL  AND  AQUAT- 
IC KNVIRONMENTS. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-0944O 


EFFECTS  OF  THE  INSECTICIDE  METHOMYL 
ON  DEVELOPMENT  AND  REGENERATION 
IN  MEGALOPA  AND  JUVENILES  OF  THE 
MUD  CRAB,  RHITHROPANOPEUS  HARRISII 
(GOULD). 


Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 
A.  S.  Clare,  and  J.  D.  Costlow. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  3-16,  6 
fig,  4  tab,  61  ref.  DOE  Grant  323-0098. 

Descriptors:  "Bioassay,  "Carbamate  pesticides, 
*Crabs,  "Estuaries,  "Insecticides,  "Methomyl, 
"Teratogenic  effects,  "Water  pollution  effects,  Bio- 
logical studies,  Ecotoxicology,  Regeneration,  Sub- 
lethal effects,  Toxicity. 

A  bioassay  has  been  developed  to  study  sublethal 
effects  of  pesticides  and  to  provide  insight  into 
their  mode  of  toxic  action  in  the  decapod  Crusta- 
cea. The  bioassay  involves  autonomy  of  a  single 
cheliped  at  the  megalopal  stage  of  the  mud  crab, 
Rhithropanopeus  harrisii,  with  subsequent  daily 
monitoring  of  regeneration  during  continual  expo- 
sure to  sea  water  solutions  in  the  test  compound. 
The  bioassay  data  presented  here  are  for  the  carba- 
mate insecticide  methomyl.  With  increasing  con- 
centration (150-250  ppb)  of  this  acetylcholinester- 
ase is  an  increase  in  mortality  at  each  postlarval 
stage  and  an  extended  intermoult  period  in  juvenile 
crabs.  Methomyl  also  results  in  abnormal  regenera- 
tion comprising  either  the  absence  of  a  regenerate 
or  a  regenerate  which  is  small  or  malformed  (tera- 
togenesis).  Thus,  methomyl  apparently  exerts  mul- 
tiple effects,  both  acute  and  sublethal,  on  post 
larval  mud  crabs.  (See  also  W90-09440)  (Author's 
abstract) 
W90-09441 


BIOLOGICAL  IMPACT  OF  WOOD  TREATED 
WITH  CHROMATED  COPPER  ARSENATE  ON 
SELECTED  ESTUARINE  ORGANISMS. 

New  Jersey  Medical  School,  Newark.  Dept.  of 
Anatomy. 

P.  Weis,  J.  S.  Weis,  and  L.  M.  Coohill. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  19-28,  3 
fig,  4  tab,  6  ref. 

Descriptors:  "Arsenic,  "Chromated  copper  arse- 
nate, "Copper,  "Copper  arsenate,  "Crabs,  "Estua- 
rine  environment,  "Fungicides,  "Killifish,  "Water 
pollution  effects,  "Wood  preservatives,  Algae, 
Atomic  absorption  spectrophotometry,  Biological 
studies,  Ecotoxicology,  Hardwood,  Leaching,  Sea- 
water,  Snails. 

The  effects  of  chromated  copper  arsenate  (CCA), 
which  is  used  for  treating  wood  used  in  docks, 
pilings  and  bulkheads,  were  studied  in  several  estu- 
arine  organisms.  Leaching  of  metals  from  treated 
wood  into  sea  water  was  assayed  by  atomic  ab- 
sorption spectrophotometry.  Fiddler  crabs  (Uca 
pugilator)  were  subjected  to  limb  removal  and 
were  placed  in  containers  with  treated  wood  of 
various  sizes  or  control  wood.  The  limb  regenera- 
tion rate  was  retarded  in  a  dose  dependent  fashion, 
and  mortality  occurred  in  the  treated  wood  trial, 
reaching  100  percent  in  the  tank  containing  the 
largest  piece  of  treated  wood.  Embryos  of  the 
mummichog  (Fundulus  heteroclitus)  were  allowed 
to  develop  in  culture  dishes  in  which  CCA  treated 
or  untreated  wood  was  soaking.  Mortality  was 
noted  in  the  dishes  with  treated  wood  and  to  a 
smaller  extent  in  those  with  a  large  piece  of  un- 
treated wood.  Containers  containing  chromated 
copper  arsenate  treated  wood,  control  wood  or  no 
wood  were  stocked  first  with  the  alga  Ulva  lac- 
tuca,  then  with  snails  (Nassarius  obsoletus).  The 
chlorophyll  content  of  the  algae  was  reduced  in 
the  treated  wood  within  a  few  days.  In  the  con- 
trols containing  untreated  wood  or  no  wood,  no 
such  effects  were  seen.  In  all  three  types  of  experi- 
ments, the  toxicity  of  the  wood  decreased  over 
time  When  the  experiments  were  repeated  with 
the  same  pieces  of  wood,  effects  were  diminished 
due  to  decreased  toxicity.  (See  also  W90-09440) 
(Author's  abstract) 
W90-09442 


USE  OF  GRASS  SHRIMP  (PALAEMONETES 
PUGIO)  LARVAE  IN  FIELD  BIOASSAYS  OF 


THE  EFFECTS  OF  AGRICULTURAL  RUNOFF 
INTO  ESTUARIES. 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09443 


SOS  MICROTITRATION  CHROMOTEST  BIO- 
ASSAY FOR  GENOTOXIC  PESTICIDES. 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-09449 


EVALUATION  AND  COMPARISON  OF  THE 
EXTRACTION  PROCEDURE  TOXICITY  TEST 
(EP)  AND  TOXICITY  CHARACTERISTIC 
LEACHING  PROCEDURE  (TCLP)  FOR  ANAL- 
YSIS OF  PESTICIDES  IN  WASTE  WATER 
SLUDGES. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Dept.  of  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-09460 


TOXICITY  TEST  PROTOCOL  FOR  MATURE 
BIVALVE  MUSSELS  USING  AUTOMATED  BI- 
OLOGICAL MONITORING. 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 
of  Biology. 

E.  L.  Morgan,  P.  Yokley,  G.  Rausina,  J.  R. 
Wright,  and  J.  F.  McFadden. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  259- 
264,  1  fig,  1  tab,  9  ref. 

Descriptors:  "Bioassay,  "Bioindicators,  "Monitor- 
ing, "Mussels,  "Toxicity,  "Water  pollution  effects, 
Automation,  Biological  studies,  Fungicides,  Lethal 
limit,  Thiobencarb,  Water  quality  control. 

Mature  freshwater  mussels  generally  respond  to 
adverse  physical  and  chemical  environmental  im- 
pacts by  withdrawing  into  closed  shells  for  ex- 
tended periods,  thus  making  it  difficult  to  conduct 
typical  acute  toxicity  studies  on  these  aquatic  orga- 
nisms. Furthermore,  no  clearly  defined  procedure 
is  presently  available  for  assessing  the  general 
physiological  condition  of  mussels  exposed  to  toxi- 
cants. A  laboratory  protocol  for  evaluating  the 
functional  state  of  mussels,  as  well  as,  accurately 
determining  the  time-to-death  in  mature  mussels 
was  developed  as  part  of  a  preliminary  screening 
study  in  which  the  fresh  water  mussel  Potamilus 
purpuratus  was  exposed  for  twelve  days  to  the 
fungicide  thiobencarb.  Each  day  an  eight-level 
protocol  was  used  to  assess  the  functional  state  of 
each  mussel  while  an  automated  electrophysiologi- 
cal monitoring  system  evaluated  bioelectric  activi- 
ties of  each  animal,  thereby  accurately  determining 
time-to  death  of  the  test  animals.  The  protocol 
criteria  for  tactile  response,  siphon  activity,  and 
locomotion  was  found  to  be  a  relevant  indicator  of 
the  general  physiological  condition  of  the  mussels. 
Coupled  with  the  automated  electrophysiological 
monitoring  system,  the  protocol  provided  a  sensi- 
tive, non-destructive  method  for  assessing  both  no- 
effect  and  effect  concentrations  of  thiobencarb  to 
mature  freshwater  mussels.  In  addition,  the  auto- 
mated biosensing  technique  has  the  advantage  of 
generating  the  interval  and  duration  of  exposure  in 
toxicity  tests  where  animals  have  the  capacity  to 
withdraw  or  isolate  themselves  from  continued 
imposition.  Time  intervals  thus  derived  could 
become  critical  elements  in  the  dose/response  rela- 
tionship for  a  given  toxin.  Such  values  could  be 
useful  in  helping  define  the  maximum  acceptable 
exposure  that  a  given  level  of  a  potentially  toxic 
chemical  may  be  sustained  in  an  ecologically  sensi- 
tive population.  (See  also  W90-09440)  (Lantz- 
PTT) 
W90-09461 


TOXICITY  OF  SELECTED  UNCOUPLING 
AND  ACETYLCHOLINE  ESTERASE-INHIBIT- 
ING  PESTICIDES  TO  THE  FATHEAD 
MINNOW  (PIMEPHALES  PROMELAS). 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


Wisconsin  Univ. -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-09465 


MODELLING  AGRICULTURAL  PESTICIDE 
APPLICATION  AND  RISK  FOR  THE  CHESA- 
PEAKE BAY  REGION  OF  VIRGINIA:  CUR- 
RENT ESTIMATES,  FUTURE  TRENDS  AND 
RESEARCH  NEEDS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  6A. 
W90-09478 

5D.  Waste  Treatment  Processes 


DESTRUCTION  OF  PESTICIDES  AND  THEIR 
FORMULATIONS  IN  WATER  USING  SHORT 
WAVELENGTH  UV  LIGHT. 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08656 


EFFECT  OF  EXCHANGEABLE  CATIONS  ON 
THE  PERMEABILITY  OF  A  BENTONITE  TO 
BE  USED  IN  A  STABILIZATION  POND 
LINER. 

Sao  Paulo  Univ.  (Brazil).  Dept.  of  Chemical  Engi- 
neering. 

P.  M.  Buechler. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  6,  p  23-26,  1990.  2  fig,  6  ref. 

Descriptors:  *Bentonite,  *Cation  exchange,  "Or- 
ganic pollutants,  "Sorption,  "Wastewater  treat- 
ment, Ammonium  compounds,  Interlamellar  spac- 
ing,  Isotherms,   Molecular   weight,   Permeability. 

The  organophilic  nature  of  bentonites  exchanged 
with  quaternary  ammonium  cations  is  used  in  sani- 
tary engineering  for  the  adsorption  of  organic  pol- 
lutants. Five  different  quaternary  ammonium  ca- 
tions are  discussed:  tetramethylammonium,  tri- 
methylstearylammonium,  dimthylbenzyllaurylam- 
monium,  trimethylpalmitylammonium,  and  dimeth- 
yldistearylammonium.  A  Brazilian  bentonite  was 
treated  with  the  above  cations  and  the  adsorption 
of  vinasse  organics  was  measured  through  the  total 
organic  carbon  present  in  solution.  The  results 
show  that  the  tetramethylammonium  cation  is  the 
most  effective  of  those  tested  to  make  sodium 
bentonite  more  organophilic,  and  the  behavior  fol- 
lows a  Freundlich  isotherm.  If  the  isotherms  are 
plotted  in  milliequivalents  of  the  cation  over  the 
weight  of  the  sodium  bentonite  the  present  experi- 
ments did  not  show  an  appreciable  difference  in 
the  quantity  adsorbed.  Therefore,  if  cost  is  a  deter- 
mining factor,  low  molecular  weight  cations 
should  be  chosen.  The  modified  bentonites  were 
characterized  by  the  X-ray  diffraction  patterns. 
For  high  molecular  weight  cations  the  interlamel- 
lar spacing  is  close  to  18  angstroms  but  for  tetra- 
methylammonium it  is  13.5  angstroms.  In  any  case, 
the  replacement  of  sodium  by  a  quaternary  ammo- 
nium cation  increases  the  capacity  of  the  clay  to 
adsorb  organic  molecules.  (Author's  abstract) 
W90-08674 


ASSESSMENT  OF  THE  POTENTIAL  FOR  IN 
SITU  BIOTREATMENT  OF  HYDROCARBON- 
CONTAMINATED  SOILS. 

Shell  Research  Ltd.,  Sittingbourne  (England).  Sit- 

tingbourne  Research  Centre. 

P.  Morgan,  and  R.  J.  Watkinson. 

Water  Science  and  Technology  WSTED4,  Vol. 

22,  No.  6,  p  63-68,  1990.  4  fig,  2  tab,  5  ref. 

Descriptors:  "Biodegradation,  "Cleanup  oper- 
ations, "Groundwater  pollution,  "Hydrocarbons, 
"Oil  pollution,  "Soil  contamination,  "Water  pollu- 
tion treatment,  Microorganisms,  Mineralization, 
Nutrients,  Oil  recovery,  Sandy  soils. 

Enhanced  in  situ  biotreatment  is  a  recent  technolo- 
gy for  the  cleanup  of  contaminated  soil  and 
groundwater  but  has  not  yet  been  tested  for  many 


contaminants.  The  assessment  of  three  hydrocar- 
bon-contaminated sites,  one  contaminated  with 
crude  oil,  one  with  lubricating  oil,  and  one  with 
gasoline  are  described  with  respect  to  their  poten- 
tial for  biotreatment.  All  locations  were  permeable, 
sandy  soils  which  contained  low  concentrations  of 
extractable  inorganic  macronutrients.  Degradative 
microbial  populations  were  present  although  their 
numbers  were  reduced  in  the  most  highly  contami- 
nated portions  of  the  soil.  Hydrocarbon  analysis 
demonstrated  that  vertical  penetration  of  contami- 
nants into  the  soil  was  poor  for  the  crude  oil  but 
had  occurred  at  the  other  sites.  There  was  some 
evidence  that  biodegradation  at  the  crude  and  lu- 
bricating oil-contaminated  sites  may  have  oc- 
curred. The  available  data  suggest  that  biotreat- 
ment of  the  lubricating  and  gasoline-contaminated 
sites  by  the  provision  of  inorganic  nutrients  and 
oxygen  to  the  soils  might  prove  viable.  However, 
the  addition  of  inorganic  nutrients  resulted  in  an 
inhibition  of  mineralization  in  the  soils.  (Author's 
abstract) 
W90-08679 


REMOVAL  AND  UPTAKE  OF  COPPER  (II)  BY 
SALVINIA  NATANS  FROM  WASTE  WATER. 

Visva-Bharati  Univ.,  Santiniketan  (India).  Dept.  of 

Chemistry. 

A.  K.  Sen,  and  N.  G.  Mondal. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 

No.  1/2,  p  1-6,  January  1990.  3  tab,  12  ref. 

Descriptors:  "Aquatic  plants,  "Artificial  wetland 
treatment,  "Bioaccumulation,  "Copper,  "Trace  ele- 
ments, "Wastewater  treatment,  Drinking  water, 
Heavy  metals. 

Copper  is  a  widely  used  valuable  metal.  It  is  an 
essential  trace  element,  but  it  is  toxic  to  plants, 
algae,  and  human  beings  at  moderate  levels.  The 
permissible  limit  of  copper  (II)  in  drinking  water  is 
1.0  micrograms/L.  The  sources  of  copper  pollu- 
tion are  metal  plating,  industrial  and  domestic 
wastes,  mining  and  mineral  leaching.  Recently 
aquatic  plants  have  been  used  for  the  removal  of 
heavy  metals  from  water  bodies.  The  plant,  Sal- 
vinia  natans  L.,  was  found  to  be  very  useful  in  the 
removal  of  copper  (II)  from  wastewater.  Effluents 
from  the  India  Copper  Complex,  Hindustan 
Copper  Ltd.,  Ghatshila,  Bihar,  India,  which  drain 
into  the  Subarnarekha  River  were  collected  and 
analyzed.  The  water  was  found  to  contain  0.75  to 
1.2  microgram/ml  of  Cu(II).  When  1  L  of  water 
was  treated  with  20  g  of  Salvana  natans  for  one 
day,  Cu(II)  was  completely  removed  and  taken  up 
by  the  plants  from  the  water.  Maximum  accumula- 
tion was  noted  within  one  day  and  maximum  re- 
moval (about  90%)  was  recorded  below  50  micro- 
grams/L of  copper  (II).  The  results  indicate  that 
the  mode  of  uptake  is  possibly  absorption  and  the 
metal  taken  up  by  the  plants  forms  stable  complex- 
es perhaps  with  the  protein  molecules  within  the 
plant  in  such  way  that  once  they  (metal  ions)  are 
taken  up,  they  cannot  be  brought  back  into  solu- 
tion without  destruction  of  the  plant.  (Brunone- 
PTT) 
W90-08685 


DEFLUORIDATION  OF  WATER  BY  ADSORP- 
TION ON  FLY  ASH.  # 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 

Applied  Chemistry. 

A.  K.  Chaturvedi,  K.  P.  Yadava,  K.  C.  Pathak, 

and  V.  N.  Singh. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 

No.  1/2,  p  51-61,  January  1990.  9  fig,  3  tab,  18  ref. 

Descriptors:  "Fluorides,  "Fly  ash,  "Wastewater 
treatment,  "Water  treatment,  Adsorption,  Hydro- 
gen ion  concentration,  Langmuir  equation,  Mathe- 
matical equations,  Water  temperature. 

The  ability  of  fly  ash  to  remove  fluoride  from 
water  and  wastewaters  has  been  studied  at  differ- 
ent concentrations,  times,  temperatures  and  pH  of 
the  solution.  Removal  of  fluoride  by  adsorption  on 
fly  ash  increases  with  time  up  to  120  minutes, 
thereafter,  it  becomes  constant.  With  the  increase 
in  the  initial  fluoride  concentration  from  5  to  15 
mg/L,  the  amount  adsorbed  increases  from  0.2240 
to  0.6150  mg/g  while  percentage  of  adsorption 


decreases  from  89.6  to  82%  at  30  C  and  6.5  pH. 
With  an  increase  in  temperature  from  30  to  50  C, 
using  10  mg/L  of  fluoride  solution,  the  adsorption 
of  fluoride  increases  from  0.4280  mg/g  (85.60%)  to 
0.4700  mg/g  (94%)  at  6.5  pH.  The  distribution  of 
fluoride  between  the  solid-solution  interface  at 
equilibrium  has  been  described  by  the  Langmuir 
equation.  The  empirical  mathematical  relationship 
was  tested  with  the  help  of  kinetic  data  obtained 
from  the  batch  adsorption  technique  at  various 
fluoride  concentrations.  The  removal  of  fluoride 
by  adsorption  on  fly  ash  was  found  to  increase 
from  79%  to  94%  with  the  change  in  pH  of  the 
fluoride  solution  (10  mg/L)  from  2.0  to  6.5  at  30  C. 
(Brunone-PTT) 
W90-08687 


ESTIMATION  METHOD  OF  RESIDUAL  AL- 
KYLATING AGENTS  IN  WATER  TREATED 
WITH  CHLORINE-CONTAINING  OXIDANT. 

Changsha  Inst,  of  Tech.  (China).  Dept.  of  Applied 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08688 


USE  OF  WOLLASTONITE  IN  THE  REMOVAL 
OF  NICKEL  (II)  FROM  AQUEOUS  SOLU- 
TIONS. 

Banaras  Hindu  Univ.,  Varanasi  (India).  Water  Pol- 
lution Research  Labs. 

Y.  C.  Sharma,  G.  S.  Gupta,  G.  Prasad,  and  D.  C. 
Rupainwar. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 
No.  1/2,  p  69-79,  January  1990.  6  fig,  3  tab,  34  ref. 

Descriptors:  "Adsorption,  "Clay  minerals,  "Nickel, 
"Wastewater  treatment,  "Water  pollution  treat- 
ment, "Wollastonite,  Acid-base  dissolution,  Isoth- 
erms, Langmuir  equation.  Solid-solution  interface. 

The  ability  of  wollastonite  an  inexpensive  clay 
mineral,  to  adsorb  nickel  (II)  from  water  has  been 
carried  out.  Used  as  an  adsorbent  in  water  pollu- 
tion control,  wollastonite  is  becoming  a  popular 
choice  in  water  and  wastewater  treatment  because 
of  its  low  maintenance  cost,  simple  design  and  easy 
operation.  A  removal  of  92%  of  nickel  (II)  with  20 
g/L  of  adsorbent  was  observed  at  50  mg/L  ad- 
sorbate  concentration,  6.5  pH  and  30  C.  The  proc- 
ess follows  a  first  order  rate  kinetics  with  diffusion 
controlled  nature  and  the  data  fits  the  Langmuir 
adsorption  isotherm.  Removal  of  nickel  increases 
from  10  to  92%  with  the  rise  of  pH  from  3.0  to  8.0 
and  thereafter  it  remains  almost  unchanged.  This 
change  has  been  explained  on  the  basis  of  aqueous- 
complex  formation  and  the  subsequent  acid  base 
dissolution  at  the  solid-solution  interface.  (Author's 
abstract) 
W90-08689 


SLUDGE  HEATING  FOR  ANAEROBIC  DIGES- 
TION. 

North  China  Municipal  Engineering  Design  Inst., 

Tianjin. 

Z.  M.  Yu,  Y.  T.  Hung,  and  H.  H.  Lo. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,   Vol.    23,   No.    1,   p    17-21,   February 

1990.  2  fig,  2  tab,  13  ref. 

Descriptors:  "Anaerobic  digestion,  "Heat  exchang- 
ers, "Sludge  treatment,  "Temperature, 
"Wastewater  treatment,  Dewatering,  Jacket  type 
heat  exchanger.  Recirculation. 

The  effect  of  hot  water  and  sludge  on  heat  ex- 
changer performance  for  sludge  heating,  using 
bench  scale  and  pilot  scale  jacket  type  heat  ex- 
changers was  determined.  The  temperature  was 
controlled,  constant  for  hot  water  and  varying  for 
influent  sludge  in  the  jacket  type  heat  exchanger. 
A  relatively  constant  temperature  of  sludge  can  be 
maintained  in  the  anaerobic  sludge  digester  with 
jacket  type  heat  exchanger,  leading  to  a  better 
performance  of  sludge  digestion.  The  average  log- 
arithmic temperature  difference  between  hot  water 
and  sludge  decreased  with  increasing  temperature 
of  sludge  at  constantly  controlled  heating  of  hot 
water.  At  constant  temperatures  of  influent  sludge, 
the  logarithmic   temperature  difference  increased 
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with  controlled  heating  of  hot  water.  Since  the 
jacket  type  heat  exchanger  was  located  outside  of 
the  digester,  it  was  much  easier  to  clean,  repair, 
and  maintain.  The  sludge  was  heated  by  recircula- 
tion and  showed  good  dewatering  characteristics 
with  less  sludge  clogging.  Since  the  sludge  was 
able  to  be  heated  by  the  jacket  exchanger  at  any 
time,  a  relatively  constant  temperature  was  main- 
tained which  which  led  to  a  better  digester  per- 
formance. Jacket  type  heat  exchangers  should  be 
made  of  corrosion  resistant  materials  because  of 
the  corrosive  nature  of  the  sludge.  In  addition,  the 
cleanup  outlet  should  be  placed  at  the  elbow  of  the 
tube  in  the  jacket  type  heat  exchanger.  (Brunone- 
PTT) 
W90-08694 


BULKING     SLUDGE     CAUSING     BACTERIA 

FROM    SEWAGE    TREATMENT    PLANTS.    I. 

METHODS  FOR  ENRICHMENT,  ISOLATION 

AND       CHARACTERIZATION       (BLAHSCH- 

LAMM  VERURSACHENDE  BAKTERIEN  AUS 

KLARANLAGEN.  I.  METHODEN  ZUR  ANREI- 

CHERUNG,    ISOLIERUNG,    UND    CHARAK- 

TERISIERUNG). 

Technische  Univ.  Berlin  (Germany,  F.R.).  Fachge- 

biet  Hygiene. 

V.  M.  Ziegler,  and  W.  Dott. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,   Vol.   23,   No.    1,   p  22-31,   February 

1990.  2  fig,  2  tab,  70  ref.  English  summary. 

Descriptors:  'Bulking  sludge,  *Sewage  bacteria, 
'Sludge  treatment,  'Wastewater  treatment,  Bacte- 
rial analysis,  Bacterial  physiology,  Centrifugation, 
Culture  techniques,  Direct  streaking,  Filamentous 
bacteria. 

The  efficiency  of  different  isolation  methods  and 
media  was  examined  with  89  axenic  cultures  of 
filamentous  bacteria  from  activated  sludge  (bulking 
sludge).  The  isolates  were  identified  with  morpho- 
logical and  cytological  methods  as  strains  of  type 
021  N,  Sphaerotilus  natans,  Haliscomenobacter  hy- 
drossis,  nocardioform  Actinomycetes,  pigmented 
colonies,  and  Bacillus  sp.  Centrifugation  (pellet/ 
supernatant),  direct  streaking,  ultra  turrax,  and 
whirl  mix,  and  the  I-medium  and  AcS-medium, 
followed  by  the  GS-medium  methods  were  the 
most  successful  for  isolating  filamentous  bacteria. 
(Author's  abstract) 
W90-08695 


HAZARDOUS        WASTE        MINIMIZATION 
HANDBOOK. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-O8749 


SEPTIC  TANK  SYSTEMS. 

National  Building  Research  Inst.,  Pretoria  (South 

Africa). 

D.  C.  de  Villiers. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB89-177570. 

Price  codes:  E04  in  paper  copy,  A01  in  microfiche. 

NBRI  Special  Report  BOU  93,  1987.  17p,  7  fig,  12 

tab,  3  ref. 

Descriptors:  'Design  standards,  'Septic  tanks, 
•Subsurface  filters,  'Wastewater  treatment,  Ab- 
sorption, Construction  methods,  Percolation,  Sub- 
surface drainage. 

A  septic  tank  system  usually  has  two  major  com- 
ponents: the  septic  tank  itself  which  is  a  watertight 
receptacle  for  all  sewage  and  wastewater;  and  the 
liquid  or  effluent  disposal  system  which  in  most 
cases  is  a  subsurface  soil  absorption  system.  Each 
component  has  a  specific  function  and  should  be 
designed  accordingly.  An  efficient  septic  tank 
system  should  bring  about  the  digestion  of  organic 
matter  and  discharge  the  effluent  into  the  subsur- 
face absorption  field,  where  it  is  further  treated  by 
natural  microbiological  processes  in  the  soil.  Three 
aspects  of  septic  systems  are  discussed:  (1)  the 
func.ion,  design  and  construction  of  the  septic 
tank;  (2)  deals  with  subsurface  absorption  fields; 
and  (3)  mounded  absorption  systems.  Solids  and 
partially  decomposed  matter  settle  to  the  floor  of 
the  septic  tank  and  accumulate  as  sludge,  while 


lightweight  matter  such  as  fats  and  grease  rise  to 
the  surface  and  accumulate  as  scum.  In  this  way 
three  distinct  layers  develop  in  the  tank:  a  layer  of 
sludge  at  the  bottom;  a  floating  layer  of  scum;  and 
a  layer  of  reasonably  clear  liquid  in  between. 
Septic  tank  effluent  can  be  treated  in  various  ways. 
Percolation  into  the  soil  is  the  most  common 
method  of  disposal,  especially  for  small  domestic 
systems,  and  conventional  absorption  fields  war- 
rant detailed  discussion.  Alternative  ways  in  which 
the  effluent  can  be  treated  include  stabilization 
ponds,  controlled  irrigation,  sand  filtration  and  bio- 
disc  systems.  Mounded  absorption  systems  can  be 
suitable  for  areas  with  marginal  soils,  high  ground- 
water tables,  or  insufficient  soil  depths.  The  two 
most  important  aspects  of  site  selection  are  perme- 
ability of  the  soil  and  depth  of  the  groundwater 
table.  Mound  systems  are  expensive  because  of  the 
sand  fill  and  they  require  a  large  amount  of  space. 
(Lantz-PTT) 
W90-08761 


IMPROVING  STATE  OUTREACH  TO  SMALL 
COMMUNITIES. 

California  Univ.,   Berkeley.   Graduate  School  of 

Public  Policy. 

For   primary   bibliographic   entry   see   Field   5G 

W90-08771 


REMOVAL  AND  RECOVERY  OF  BERYLLIUM 
IN  WATERS  BY  CHLORELLA  VULGARIS. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Chemistry 

P.  L.  Gatewood,  and  J.  Sneddon. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  25,  No.  1,  p  21-28,  January  1990.  1 

fig,  3  tab,  8  ref. 

Descriptors:  'Beryllium,  'Chlorella,  'Pollutant  re- 
moval, 'Wastewater  treatment,  Hydrogen  ion  con- 
centration, Industrial  wastewater,  Mine  wastes, 
Performance  evaluation,  Spectrometry. 

Using  nitrous  oxide-acetylene  flame  atomic  absorp- 
tion and  direct-current  argon  plasma  emission 
spectrometry  to  determine  beryllium,  the  removal 
of  beryllium  from  solutions  and  wastewater  by 
Chlorella  vulgaris  was  investigated.  Binding  de- 
pended on  pH  with  maximum  binding  of  over  80% 
occurring  at  a  pH  between  6  and  9.  The  binding 
was  independent  of  the  beryllium  concentration  in 
the  range  0.05-2.7  microgram/ml.  The  effect  of 
three  separate  matrices  were  investigated,  with 
optimal  binding  of  beryllium  at  pH  6.5  of  80%  for 
sodium  acetate,  65%  for  sodium  carbonate,  and 
50%  for  deionized-distilled  water.  Using  an  indus- 
trial wastewater  from  a  beryllium  mining  oper- 
ation, which  contained  beryllium  as  ions  and  solid 
(beryllium  (II)  oxide),  four  pretreatments  resulted 
in  optimal  binding  ranging  from  0  to  over  95% 
(depending  on  the  pretreatment  (ie,  form  of  berylli- 
um)). pH  reversal  allowed  nearly  100%  recovery 
of  the  bound  beryllium  (Be(2  +  )  ions)  back  into 
solution  from  the  Chlorella  vulgaris.  (Author's  ab- 
stract) 
W90-08960 


ANODIC  OXIDATION  OF  METHANOL  IN  A 
CIRCULATING  FLOW  BATCH  REACTOR. 

Kuwait  Univ.,  Safat.  Dept.  of  Chemical  Engineer- 
ing. 

G.  A.  Al-Enezi. 

Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  25,  No.  1,  p  67-79,  January  1990.  4 
fig,  2  tab,  9  ref.  Kuwait  University  Research  Coun- 
cil Grant  EDC019. 

Descriptors:  'Methanol,  'Wastewater  reactors, 
•Wastewater  treatment,  Anodic  oxidation,  Kinet- 
ics, Performance  evaluation,  Wastewater  facilities. 

The  anodic  oxidation  of  methanol  in  a  circulating 
flow  reactor  was  studied  to  determine  experimen- 
tal conditions  required  for  a  continuous  fluidized 
bed  reactor.  The  effects  of  applied  current,  initial 
alcohol  concentration,  and  circulating  flow  rate  on 
methanol  conversion  were  investigated.  The  rate 
of  methanol  conversion  increased  with  increasing 
applied  current  and  decreased  as  initial  alcohol 
concentration   increased.   A   relationship  between 


methanol  conversion  and  a  combined  effect  o 
applied  current  and  initial  alcohol  concentratioi 
was  derived.  The  kinetics  of  the  reaction  wa 
second  order.  Values  of  up  to  85%  methanol  con 
version  were  achieved.  (Author's  abstract) 
W90-08963 


METROPOLITAN  WASTEWATER  TREAT 
MENT  PLANT  AND  THE  MISSISSIPPI  RIVER 
50  YEARS  OF  IMPROVING  WATER  QUALITY 

Metropolitan  Waste  Control  Commission,  St.  Paul 

MN. 

D.  K.  Johnson,  and  P.  W.  Aasen. 

Journal   of  the   Minnesota   Academy  of  Scieno 

JMNAAC,  Vol.  55,  No.  1,  p  134-138,  Fall  1989.  : 

fig,  8  ref. 

Descriptors:  'Dissolved  oxygen,  'Minnesota 
'Mississippi  River,  'Municipal  wastewatet 
'Wastewater,  'Wastewater  facilities,  'Wastewate 
treatment,  'Water  pollution  control,  'Water  qual 
ity,  Aquatic  insects,  Bioindicators,  Mayflies,  Sec 
ondary  wastewater  treatment. 

The  Metropolitan  Waste  Control  Commission  am 
its  predecessors  have  operated  the  Metropolita: 
Wastewater  Treatment  Plant  on  the  Mississipp 
River  at  St.  Paul,  MN,  for  the  past  50  yean 
Analysis  of  water  quality  data  collected  over  th 
past  60  years  shows  a  general  improvement  o 
water  quality  as  the  waste  treatment  process  ha 
been  upgraded.  In  1926,  dissolved  oxygen  range 
from  <  1  milligram  per  liter  (mg/L)  to  2  mg/L  i: 
the  river  reach  from  St.  Paul  to  Lock  and  Dam 
(August  mean  values).  In  1987,  dissolved  oxyge 
values  in  the  same  areas  were  7  mg/L  or  greatei 
The  drought  of  1988  produced  severe  low  flov 
conditions  in  the  Mississippi  River,  but  dissolve 
oxygen  values  continued  to  meet  or  exceed  the 
mg/L  water  quality  standard.  Biological  samplin, 
in  1926  and  1959  showed  an  absence  of  clean  wate 
organisms.  Biological  sampling  in  1985  showed  a 
abundance  of  clean  water  organisms.  The  mos 
dramatic  evidence  of  this  resurgence  is  the  reap 
pearance  of  the  Hexagenia  mayfly  in  St.  Paul  afte 
a  50  year  absence.  The  water  quality  improve 
ments  in  the  Mississippi  River  correlate  directl 
with  improved  treatment  plant  processes,  partict 
larly  the  current  advanced  secondary  treatmer 
facility,  and  with  improved  waste  control  through 
out  the  Minneapolis/St.  Paul  area.  (Author's  at 
stract) 
W90-08990 


SIMULTANEOUS  SLUDGE  DRYING  AN! 
PELLETIZING. 

Bio  Gro  Systems,  Inc.,  Annapolis,  MD. 

M.  J.  Girovich. 

Water  Engineering  and  Management  WENMK 

Vol.  137,  No.  3,  p  34,  36,  38-39,  March  1990.  3  fij 

3  ref. 

Descriptors:  'Fluidized  bed  process,  'Sludge  dii 
posal,  'Sludge  drying,  'Sludge  stabilizatior 
'Sludge  treatment,  'Wastewater  facilitie: 
'Wastewater  treatment,  Belgium. 

The  world's  first  municipal  sludge  dewaterinj 
drying,  pelletizing,  combustion,  heat  recovery  an 
air-pollution  control  facility  using  an  indirect  mu 
tistage  sludge  dryer  is  located  in  the  city  of  Brugei 
Belgium.  The  plant  has  a  capacity  of  15-20  millio 
gallons  per  day  and  serves  a  population  of  300,00( 
The  facility  produces  2.6  dry  metric  tons  of  sludg 
per  hour.  The  plant  utilizes  one  of  the  three  large! 
fluidized-bed.  furnaces  in  Europe;  the  furnace  re 
covers  energy  from  the  flue  gas  to  heat  the  fluidi! 
ing  air  up  to  650  C.  Ash  is  collected  in  an  electro 
static  precipitator  and  landfilled.  Sludge  is  drie 
using  an  indirect  method  with  a  high  thermal  eff 
ciency  (75-80  percent).  After  pelletizing,  the  sludg 
is  marketed  as  a  fertilizer  or  an  additive  to  fertilia 
ers.  (Tappert-PTT) 
W90-08998 


WORLD'S  LARGEST  EGG-SHAPED  DIGEST 
ERS. 

Crom-RSB,  Gainesville,  FL. 
G.  Sutter,  and  C.  S.  Hanskat. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


Water  Environment  &  Technology  WAETEJ, 
Vol.  2,  No.  4.  p  52-55,  April  1990. 

Descriptors:  'Sludge  digestion,  *Sludge  disposal, 
•Sludge  treatment,  'Wastewater  facilities, 
•Wastewater  treatment,  Anaerobic  digestion,  Con- 
struction. 

The  world's  largest  prestressed  concrete  egg- 
shaped  digesters  are  nearing  completion  in  Bot- 
trop, West  Germany,  as  part  of  the  construction  of 
a  central  sludge  handling  facility  for  several 
wastewater  plants.  Each  of  the  four  digesters  at  the 
Bottrop  site  has  a  capacity  of  15,000  cubic  meters, 
is  more  than  45  m  tall,  and  has  a  maximum  diame- 
ter of  28  m  at  the  mid-section,  with  wall  thick- 
nesses running  from  0.40  m  at  the  top  cone  section 
to  0.73  m  at  the  cone  bottom.  Each  digester  was 
constructed  in  nine  sections,  and  the  structural 
concrete  took  65  weeks  to  build,  aided  by  prefabri- 
fication  of  the  formwork  for  each  section.  The  four 
digesters  will  operate  in  parallel  as  single-stage 
anaerobic  reactors  in  the  mesophilic  temperature 
range,  and  are  designed  to  handle  a  daily  total  raw 
sludge  load  of  3,000  cubic  meters.  (Tappert-PTT) 
W90-09001 


SLUDGE  DISPOSAL  USING  LIME. 

RDP  Co.,  PLymouth  Meeting,  PA. 

R.  W.  Christy. 

Water    Environment    &    Technology    WAETEJ, 

Vol.  2,  No.  4,  p  56-61,  April  1990.  2  ref. 

Descriptors:  'Lime,  'Sludge  disposal,  'Sludge  sta- 
bilization, 'Sludge  treatment,  'Soil  amendments, 
'Wastewater  facilities,  'Wastewater  treatment, 
Costs,  Operating  costs,  Pathogens. 

It  is  estimated  that  the  rate  of  sludge  production 
will  more  than  double  by  the  year  2000.  The 
wastewater  treatment  industry  must  therefore  de- 
velop methods  to  treat  the  sludge  so  that  it  is  more 
amenable  to  landfilling  or,  preferably,  to  produce  a 
sludge  that  may  be  used  as  a  soil  amendment.  A 
major  concern  over  the  application  of  wastewater 
sludge  on  soil  is  its  pathogenicity.  Biological  proc- 
esses are  available  to  reduce  pathogens  and  organic 
matter.  Lime  can  be  used  to  achieve  a  level  of 
treatment  equivalent  to  biological  processes.  Lime- 
stabilization  offers  many  advantages  when  com- 
pared to  digestion  or  composting,  including  lower 
operating  costs,  improved  pathogen  reduction,  and 
ease  of  use.  Important  variables  in  designing  the 
system  include  the  quality  and  type  of  lime,  the 
heat  produced  from  the  reaction  and  its  use  in  the 
process  reaction,  the  water-to-lime  ratio,  and  the 
lime-to-dry-solids  ratio.  Operating  cost  of  a  lime- 
stabilization  system  is  primarily  that  associated 
with  the  lime.  The  type  and  quantity  of  lime  to  be 
used,  along  with  the  mixer  retention  time,  are 
critical  to  lime  stabilization,  and  an  on-site  pilot 
test  is  recommended.  (Tappert-PTT) 
W90-09002 


ANALYSIS  OF  HOLLOW  FIBER  BIOREAC- 
TOR  WASTEWATER  TREATMENT. 

Cincinnati  Univ.,  OH.  Dept.  of  Chemical  Engi- 
neering. 

L.  Dall-Bauman,  S.  Ilias,  and  R.  Govind. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
35,  No.  8,  p  837-842,  April  1990.  4  fig,  2  tab,  20  ref. 

Descriptors:  'Acetates,  'Biofilm  reactors,  'Biolog- 
ical wastewater  treatment,  'Mathematical  models, 
•Wastewater  treatment,  Finite  element  method, 
Substrates. 

Public  concern  about  potential  environmental  haz- 
ards associated  with  chemical  wastes  has  grown  in 
recent  years  and  research  into  wastewater  treat- 
ment has  increased  accordingly.  Biological  treat- 
ment of  wastewater  is  an  attractive  alternative  to 
other  processes  in  that  it  offers  the  advantage  of 
being  a  relatively  clean  technology.  Hollow  fiber 
bioreactors  (HFBR)  offer  several  theoretical  ad- 
vantages over  existing  fixed-film  bioreactor  sup- 
port surfaces,  including  a  high  surface-to-volume 
ratio,  separation  of  cells  from  flow,  and  high  cell 
concentration.  Tissue-like  cell  densities  have  been 
observed  in  some  studies.  A  mathematical  model 
describing  the  anaerobic  biodegradation  of  acetate 


in  an  HFBR  is  used  to  predict  the  results  of  a 
bench  scale  study  of  HFBR-based  wastewater 
treatment.  Model  assumptions  include  a  steady- 
state,  isothermal  system,  axial  concentration  gradi- 
ents negligible  compared  to  radial  gradients,  and  a 
film  of  uniform  thickness  and  composition  along 
the  length  of  the  fibers.  These  conditions  normally 
hold  at  high  recycle  ratios.  Each  fiber  is  consid- 
ered as  a  composite  of  three  regions  or  phases:  the 
fiber  lumen,  fiber  wall,  and  biofilm.  Orthogonal 
collocation  on  finite  elements  is  the  numerical 
technique  used  to  convert  the  differential  equations 
to  algebraic  equations.  The  model  was  run  using 
different  feed  concentrations  and  biomass  densities. 
The  results  suggest  the  amount  of  acetate  that  can 
be  removed  in  a  day  is  limited  by  the  amount  of 
biomass  present.  Acetate  removal  efficiency  is  in- 
creased with  increasing  biomass  density,  and  ace- 
tate removal  efficiency  is  decreased  with  increas- 
ing feed  concentration.  The  model  predicts  that  for 
a  given  set  of  parameters,  HFBR  could  achieve 
88%  or  better  acetate  removal  from  feed  solutions 
containing  1.2  mM  acetate.  More  concentrated 
feeds  could  be  treated  effectively  if  sufficiently 
high  biomass  density  could  be  attained.  (Tappert- 
PTT) 
W90-09034 


IMPACT    OF    'GREENHOUSE    EFFECT'    ON 
SEWERAGE  SYSTEMS. 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09102 


MESOPHILIC  AND  THERMOPHILIC  AERO- 
BIC DIGESTION  OF  MUNICIPAL  SLUDGE  IN 
AN  AIRLIFT  U-SHAPE  BIOREACTOR. 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

R.  D.  Tyagi,  F.  T.  Tran,  and  T.  J.  Agbebavi. 
Biological   Wastes  BIWAED,  Vol.   31,  No.  4,  p 
251-266,   1990.   1  fig,   12  tab,   19  ref.  EPA  Grant 
EPA-6O0/2-82-O02  (1982). 

Descriptors:  *Digestion,  'Sludge  digestion, 
'Wastewater  reactors,  'Wastewater  treatment, 
Aerobic  digestion,  Airlift  bioreactor,  Biodegrada- 
tion, Biological  treatment,  Mesophilic  digestion. 
Oxygen  transfer,  Primary  sludge,  Sludge  treat- 
ment, Thermophilic  digestion. 

Aerobic  digestion  of  primary  and  secondary 
sludges  was  studied  in  airlift  bioreactors  at  meso- 
philic and  thermophilic  temperatures.  The  experi- 
mental studies  were  conducted  with  a  laboratory 
U-shape  airlift  reactor  (operating  volume  23  liters) 
and  in  a  pilot  U-shape  airlift  reactor  of  1150  liters 
operating  volume.  In  the  laboratory  reactor,  with 
cold  (6  C)  and  concentrated  (3-4%  solids)  feed  of 
primary  and  secondary  municipal  sludge,  a  30% 
volatile  suspended  solids  (VSS)  reduction  was 
achieved  with  a  hydraulic  retention  time  of  2.5 
days.  A  VSS  loading  rate  of  8.2  kg  VSS/cu  m/day 
was  achieved.  This  loading  is  comparable  to  that 
obtained  in  a  pure-oxygen  sparged,  mixed  reactor. 
In  the  pilot  plant  reactor  at  mesophilic  temperature 
(31-33  C),  a  VSS  loading  rate  of  7.9  kg  VSS/cu  m/ 
day  and  a  VSS  reduction  of  40%  were  achieved 
with  a  hydraulic  retention  time  of  4  days.  (Au- 
thor's abstract) 
W90-09182 


MONOD-BASED  MODEL  OF  ATTACHED- 
GROWTH  ANAEROBIC  FERMENTERS. 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

J.  P.  Bolte,  and  D.  T.  Hill. 

Biological  Wastes  BIWAED,  Vol.  31,  No.  4,  p 
275-289,  1990.  3  fig,  4  tab,  27  ref. 

Descriptors:  'Anaerobic  digestion,  'Animal 
wastes,  'Digestion,  'Fermentation,  'Mathematical 
models,  'Model  studies,  'Waste  treatment, 
•Wastewater  treatment,  Attached-growth  fermen- 
tation, Biofilm  reactors,  Biological  treatment. 
Dairy  industry,  Farm  wastes,  Feedlot  wastes.  In- 
dustrial wastes,  Methanogenesis. 

A  mathematical  model  of  steady-state  attached- 
growth  anaerobic  fermentation  kinetics  was  devel- 


oped. It  considers  a  single  methanogenic  culture 
following  Monod  growth  kinetics.  The  five  input 
parameters  were  (1)  total  influent  volatile  solids, 
(2)  hydraulic  flow  rate  through  the  reactor,  (3) 
reactor  fill  ratio  (support  medium  volume-total  re- 
actor volume),  (4)  operating  temperature  and  (5)  a 
waste-specific  biodegradability  constant.  The 
waste-specific  constants  are  given  for  swine, 
screened  swine  waste  liquids,  beef,  dairy,  poultry 
(broilers),  and  poultry  (layers).  The  model  is  differ- 
ent from  conventional  suspended-growth  reactor 
models  by  its  explicit  consideration  of  bacterial 
concentration  in  the  reactor  system,  based  on  hy- 
draulic flow  and  influent  volatile  solids  concentra- 
tion. The  model  was  validated  for  treatment  of 
swine  and  dairy  waste  liquids  using  data  from  both 
porous-media  and  solid-media  attached  growth  fer- 
menters.  (Cassar-PTT) 
W90-09183 


STARTUP  AND  OPERATION  OF  AN  ANAER- 
OBIC BIOLOGICAL  ACTIVATED  CARBON 
(ANBAC)  PROCESS  FOR  TREATMENT  OF  A 
HIGH  STRENGTH  MULTICOMPONENT  IN- 
HIBITORY WASTEWATER. 
State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 
Engineering. 

J.  G.  Goeddertz,  A.  S.  Weber,  and  W.  Ying. 
Environmental  Progress  ENVPDI,  Vol.  9,  No.  2, 
p  110-117,  May  1990.  6  fig,  9  tab,  9  ref.  N.Y.  State 
Energy  and   Development   Authority  Agreement 
No.  869-EED-AEP-86. 

Descriptors:  'Activated  carbon,  'Anaerobic  diges- 
tion, 'Biological  wastewater  treatment,  'Chemical 
wastewater,  'Industrial  wastewater,  'Wastewater 
treatment,  Anaerobic  Biological  Activated  Carbon 
Pr,  Formaldehyde,  Methanol,  Organic  loading, 
Pilot  plants. 

A  joint  study  was  conducted  to  examine  the  feasi- 
bility of  the  anaerobic  biological  activated  carbon 
(AnBAC)  process  for  treatment  of  a  high  strength 
multicomponent  inhibitory  wastewater.  The  three 
principle  components  of  the  study  waste  were 
phenol,  formaldehyde,  and  methanol.  Bench-scale 
studies  were  conducted  over  a  two-year  period 
using  2.54  cm  and  5.08  cm  ID  AnBAC  columns. 
Based  on  the  results  of  the  bench  scale  studies, 
organic  containment  removal  of  greater  than  90% 
was  achieved  at  loading  rates  of  0.06  g  COD/g 
GAC/day.  To  achieve  optimal  performance  at 
these  high  loading  rates,  it  was  found  that  the 
anaerobic  bacteria  must  be  allowed  to  grow  under 
noninhibitory  conditions  on  the  activated  carbon 
for  a  period  of  close  to  one  year.  Efforts  to  speed 
up  the  growth  process  by  increasing  the  organic 
loading  rate  resulted  in  inhibitory  phenol  concen- 
trations, long  term  reduction  in  process  efficiency, 
and  possible  process  failure.  Subsequently,  the  re- 
sults from  the  bench-scale  studies  were  used  to 
design  a  pilot-scale  AnBAC  system  which  has  been 
operating  successfully  for  approximately  ten 
months  at  a  chemical  plant  in  New  York.  Feasibili- 
ty of  the  AnBAC  process  for  treatment  of  a  high 
strength  inhibitory  wastewater  was  successfully 
demonstrated.  Stable  operation  with  excellent  or- 
ganic removal  was  obtained  at  organic  loading 
rates  higher  than  reported  previously  in  the  litera- 
ture. At  a  loading  rate  of  0.3  g  COD/g  GAC/day 
soluble  long  term  COD  removal  of  greater  than 
90%  was  obtained,  with  methane  production  close 
to  the  stoichiometric  amount.  Phenol  removal  in 
the  pilot  facilities  exceeded  99%.  (Chonka-PTT) 
W90-09211 


SEPARATION  OF  HAZARDOUS  ORGANICS 
BY  REVERSE  OSMOSIS  MEMBRANES. 

Kentucky   Univ.,   Lexington.   Dept.   of  Chemical 

Engineering. 

M.  Williams,  R.  Deshmukh,  and  D.  Bhattacharyya. 

Environmental  Progress  ENVPDI,  Vol.  9,  No.  2, 

p   118-125,   May   1990.    15  fig,  20  ref,   US    EPA 

Cooperative  Agreement  No.  CR814491. 

Descriptors:  'Chemical  wastewater,  'Hazardous 
wastes,  'Membrane  processes,  'Ozonation,  'Re- 
verse osmosis,  'Separation  techniques, 
'Wastewater  treatment.  Batch  adsorption,  Hydro- 
carbons, Hydrogen  ion  concentration.  Phenols. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Experimental  studies  showed  that  thin-film,  com- 
posite membranes  can  be  used  effectively  for  the 
separation  of  selected  hazardous  organic  com- 
pounds. This  waste  treatment  technique  offers  ad- 
vantages in  terms  of  high  solute  separations  at  low 
pressure  and  broad  pH  operating  range,  and  the 
use  of  charged  membranes  would  allow  the  selec- 
tive separation  of  some  organics  from  feeds  con- 
taining high  salt  concentrations.  The  two  mem- 
branes studied,  a  charged  nanofiltration  membrane 
(NF40)  and  a  low  pressure  reverse  osmosis  mem- 
brane (FT30),  had  water  fluxes  of  .001  to  .0013 
cm/s  at  1.4  M  Pa;  NaCl  and  Na(2)SO(4)  rejections 
were  30%  and  97%,  respectively,  for  the  NF40 
membrane  and  96%  and  97%,  respectively,  for  the 
FT30  membrane.  For  the  ionizable  compounds 
(chlorophenols)  studied,  flux  drops  were  highly 
dependent  upon  feed  pH.  The  NF40  membrane 
flux  drop  was  17.4%  at  feed  pH  3,  but  less  than  6% 
at  pH  9  for  trichlorophenol,  and  over  30%  at  pH  3 
while  only  3.7%  at  pH  7.0  for  a  chlorophenol- 
chloroethane  mixture.  The  FT30  membrane  flux 
drop  with  trichlorophenol  decreased  from  27.9% 
at  pH  3  to  4.3%  at  pH  9.4,  and  from  44.8%  at  pH 
3.0  to  less  than  12%  at  pH  greater  than  7.9  for  the 
chlorophenol-chroloethane  mixture.  In  addition, 
feed  pre-ozonation  of  selected  organics  provided 
significant  improvement  in  flux  and  rejection  char- 
acteristics for  both  charged  and  uncharged  mem- 
branes due  to  the  formation  of  ionizable  organic 
acid  intermediates  during  the  ozonation  that  do  not 
interact  as  strongly  with  the  membrane.  The  over- 
all ozonation-membrane  process  could  be  greatly 
effective  in  producing  permeate  water  of  high 
quality  while  minimizing  the  volume  of  waste  that 
must  be  further  treated.  (Chonka-PTT) 
W90-09212 


EMPLOYEE  INVOLVEMENT  AND  ENVIRON- 
MENTAL EXCELLENCE. 

R.  Gorsline. 

Public  Works  PUWOAH,  Vol.  121,  No.  5,  p  70-71, 

May  1990. 

Descriptors:  *Maintenance,  'Management  plan- 
ning, "Operating  policies,  "Wastewater  facilities, 
Employee  relations,  Maintenance  costs,  Texas. 

Early  in  1988,  the  wastewater  treatment  plant  of 
Lamesa,  Texas  was  in  need  of  extensive  modifica- 
tions. The  arid  west  Texas  city  of  1 1,790  had  been 
served  by  the  plant  for  almost  25  years  with  no 
major  modifications  and  only  routine  repairs.  The 
task  at  hand  seemed  to  indicate  an  expensive  clean- 
out  of  the  anaerobic  digester,  possible  replacement 
of  the  dome,  and  the  construction  of  additional 
sludge  drying  beds.  Because  of  the  financial  stress 
that  accompanied  a  simultaneous  downturn  in  the 
area's  oil  and  agriculture  economy,  the  city  decid- 
ed to  seek  other  alternatives  before  committing 
major  expenditures.  After  examining  several  op- 
tions, it  was  decided  to  try  a  polymer  injection 
system.  The  polymer  was  injected  into  the  sludge 
stream  after  leaving  the  digester.  The  installation 
of  a  new  lab,  at  a  cost  of  approximately  $10,000  has 
led  to  the  plant  being  operated  effectively  and 
efficiently  within  its  design  parameters.  After  only 
relatively  minor  repairs  and  fine  tuning,  it  was 
discovered  that  most  of  the  major  expenditures 
were  not  warranted.  To  maintain  and  assure  an 
optimum  level  of  operations  and  long  term  reliabil- 
ity in  all  the  department's  operations,  a  preventive 
maintenance  program  was  initiated.  An  additional 
maintenance  crew  was  formed  to  take  care  of  plant 
maintenance.  The  key  ingredient  in  the  program  is 
employee  involvement  and  commitment  to  excel- 
lence. Energy  conservation  is  optimized  by  operat- 
ing the  plant  within  the  design  parameters.  This 
allows  the  use  of  more  efficient  pump  cycles.  The 
installation  of  new  automatic  controls  and  the  pre- 
ventive maintenance  program  with  the  use  of  spec- 
ified lubricants  have  also  contributed  to  the  plant's 
conservation  of  energy.  (Chonka-PTT) 
W90-09229 


EFFICIENT  DEGRADATION  OF  TRICHLOR- 
OETHYLENE  BY  A  RECOMBINANT  ESCHER- 
ICHIA COLL 

Amgen,  Thousand  Oaks,  CA. 

For   primary   bibliographic   entry   see   Field    5G 

W90-09231 


COMPARISON  OF  MODELS  FOR  PREDICT- 
ING SLURRY  PRODUCTION  ON  A  PIG 
FARM. 

AFRC  Inst,  of  Engineering  Research,  Silsoe  (Eng- 
land). 

A.  G.  Williams,  and  W.  V.  Streader. 
Biological  Wastes  BIWAED,  Vol.   31,  No.   3,  p 
187-197,  1990.  5  fig,  3  tab,  6  ref. 

Descriptors:  *Farm  wastes,  *Feedlot  wastes, 
♦Slurries,  "Wastewater,  Comparison  studies,  Di- 
gestibility, Dry  matter,  Estimating,  Pig  slurry, 
Pigs. 

Three  methods  of  predicting  slurry  production 
were  compared  with  the  values  actually  produced 
on  a  150  sow  breeding  and  fattening  pig  unit.  The 
methods  were  based  on  (1)  feed,  water  and  slurry 
relationships  measured  in  crated  and  penned  pigs; 
(2)  values  given  in  the  literature  and  used  to  pre- 
dict slurry  outputs  from  pigs;  and  (3)  a  method 
based  on  the  digestibility  of  feed  and  of  water 
measured  at  the  actual  piggery.  The  feed,  water 
and  slurry  relationships  method  was  not  found 
appropriate  because  of  the  high  overall  water:meal 
ratio  in  the  unit  (13:1).  The  method  based  on 
literature  values  for  predicting  slurry  outputs  was 
able  to  predict  dry  matter  production  accurately, 
but  underestimated  the  volume  produced  unless 
the  allowance  of  0.5  L/pig/day  for  washing  water 
and  leaking  drinkers  was  increased  to  10  L.  The 
digestibility  method  was  the  best  method  for  esti- 
mating volume  but  underestimated  dry  matter  pro- 
duction. Combining  the  better  aspects  of  the  litera- 
ture values  method  and  the  digestibility  method 
allows  volume,  dry  matter  production  and  dry 
matter  concentration  to  be  predicted  satisfactorily. 
The  daily  movements  of  slurry  from  the  reception 
pit  were  very  variable.  The  use  of  water  meters  on 
pig  units  is  recommended  to  identify  wastage.  (Au- 
thor's abstract) 
W90-09284 


ENHANCEMENT  OF  DRY  ANAEROBIC 
BATCH  DIGESTION  OF  THE  ORGANIC 
FRACTION  OF  MUNICIPAL  SOLID  WASTE 
BY  AN  AEROBIC  PRETREATMENT  STEP. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-09285 


EVALUATION  OF  VARIOUS  FLOCCULANTS 
FOR  THE  RECOVERY  OF  ALGAL  BIOMASS 
GROWN  ON  PIG- WASTE. 

Laval   Univ.,  Quebec.   Groupe  de  Recherche  en 

Recyclage  Biologique  et  Aquiculture. 

G.  Buelna,  K.  K.  Bhattarai,  J.  de  la  Noue,  and  E. 

P.  Taiganides. 

Biological   Wastes  BIWAED,  Vol.   31,  No.   3,  p 

21 1-222,  1990.  8  fig,  2  tab,  28  ref. 

Descriptors:  "Algae  harvesting,  "Biological 
wastewater  treatment,  "Polymers,  "Wastewater 
treatment,  "Wastewater  utilization,  Algae,  Bio- 
mass,  CR  400,  Chitosan,  Chlorella,  Chlorophyta, 
Farm  wastes,  Pig  wastes,  Polyacrylamides,  Zetag 
63. 

By  combining  controlled  biomass  production  with 
wastewater  treatment,  it  should  be  possible  to  con- 
tribute to  the  simultaneous  solution  of  two  major 
problems:  food  supply  and  protection  of  the  envi- 
ronment. A  study  evaluated  the  use  of  the  natural 
polymer  chitosan  (by-product  derived  from  shrimp 
and  crab  shells)  and  of  synthetic  polymers,  as 
flocculants  for  the  recovery  of  algal  biomass 
grown  on  pig-waste.  Laboratory  experiments  were 
conducted  to  compare  the  effectiveness  of  chito- 
san, Zetag  63  and  CR  400  (hydrolyzed  polyacryla- 
mides) as  flocculants  to  concentrate  a  mixed  cul- 
ture of  chlorophyceae  dominated  by  Chlorell 
speces.  The  algae  were  grown  in  a  high-rate  algal 
pond  fed  with  dilute  pig-waste.  Algal  sedimenta- 
tion rates  were  measured  in  the  laboratory.  For  a 
pH  range  of  6.0-9.0,  flocculation  efficiency  of  95- 
100%  was  obtained  at  20  mg/L  chitosan  and  5 
mg/L  Zetag  63.  The  optimum  range  of  initial 
biomass  concentration  for  maximum  algal  recovery 
was  found  to  be  100-200  mg  dry  weight  algae/L. 
(Mertz-PTT) 


W90-09286 


ANAEROBIC  DIGESTION  OF  PIG  MANURI 
MIXED  WITH  SEWAGE  SLUDGE. 

Hong  Kong  Baptist  Coll..  Kowloon.  Dept.  of  Biol 

°gy- 

M.  H.  Wong. 

Biological  Wastes  BIWAED,  Vol.   31,  No.   3,  | 

223-230,  1990.  2  tab,  19  ref. 

Descriptors:  "Anaerobic  digestion,  "Farm  wastes 
"Hong  Kong,  "Sludge  digestion,  "Wastewatei 
treatment,  Activated  sludge,  Fermentation,  Meth 
ane,  Organic  matter,   Pigs,   Raw  sludge,   Sludge 

Pig  manure  plus  sewage  sludge  was  treated  b; 
anaerobic  digestion,  using  batch  fermentation  at  3' 
C.  Pig  manure  was  collected  from  the  Kadoorii 
Experimental  Extension  Farm  in  the  New  Territo 
ries  of  Hong  Kong.  Samples  of  raw  sludge  am 
surplus  activated-sludge  were  collected  from  thi 
Shatin  Sewage  Treatment  Plant,  Hong  Kong.  / 
portion  of  the  collected  manure  was  composted  fo 
5  days.  The  moisture  content  of  the  compostec 
manure  was  then  adjusted  to  about  90%  usinj 
distilled  water.  The  diluted  slurry  was  placed  in  ; 
digester  for  30  days  at  37  C  before  being  used  a 
seeding  material.  The  results  indicated  that  thi 
digested  materials  contained  a  lower  level  of  pu 
trescible  matter  when  compared  to  the  raw  materi 
als.  Co-digestion  of  pig  manure  and  sewage  sludg 
at  the  ratio  of  2:1  seemed  to  give  the  best  results  ii 
terms  of  reducing  the  organic  load  and  yielding 
higher  volume  of  methane.  It  is  recommended  tha 
this  experiment  be  repeated  in  digestion  tanks  of 
sewage  treatment  plant,  especially  for  treating  pi| 
manure  which  has  been  recognized  as  the  majo 
source  of  water  pollution  in  Hong  Kong.  (Mertz 
PTT) 
W90-09287 


MICROBIOLOGICAL  ASPECTS  OF  ANAERO 
BIC  DIGESTION  OF  SWINE  SLURRY  Ir 
UPFLOW  FIXED-BED  DIGESTERS  WITH  DIF 
FERENT  PACKING  MATERIALS. 

Milan    Univ.    (Italy).    Sezione    di    Microbiologi 

Agraria. 

C.  Sorlini,  G.  Ranalli,  S.  Merlo,  and  P.  Bonfanti. 

Biological  Wastes  BIWAED,  Vol.  31,  No.  3,  ] 

231-239,  1990.  4  fig,  2  tab,  16  ref. 

Descriptors:  "Anaerobic  digestion,  "Biogas,  "Farr 
wastes,  "Microbiological  studies,  "Wastewate 
treatment,  Bacteria,  Clays,  Digestion,  Fermenta 
tion,  Methane,  Pig  wastes,  Polyvinyl  chloride 
Wastewater,  Wood  wastes. 

Diluted  livestock  slurry  such  as  that  found  fror 
swine  breeding  farms  where  water  is  widely  use 
for  the  cleaning  of  the  building  yards,  is  generall 
treated  in  aerobic  biological  plants.  Microbiologi 
cal  research  has  been  conducted  on  fixed-bed  an 
aerobic  digesters  containing  support  matrices  c 
different  shapes  and  materials.  Samples  taken  fror 
liquid  influents,  liquid  effluents,  bottom  sediment 
and  biofilms  attached  to  the  supports  of  thre 
laboratory  anaerobic,  fixed-bed,  upflow  digester; 
filled  with  wood  chips,  PVC  (polyvinyl  chloride 
or  expanded-clay  support  media  and  fed  wjj 
swine  slurry,  were  tested  microbiologically.  Th 
numbers  of  anaerobic  heterotrophic,  anaerobic  eel 
lulolytic,  acidogenic-peptone-glucose  fermentin, 
and  methanogenic  bacteria  were  determined.  Fo 
each  digester  the  biogas  production  was  moni 
tored.  The  highest  biogas  production,  referred  t< 
the  volatile  solids  concentration  in  the  feed,  wa 
obtained  in  the  digester  with  wood  chips,  whil 
production  was  almost  nil  in  the  digester  wit 
expanded  clay.  In  all  digesters,  considerable  num 
bers  of  the  microorganisms  responsible  for  diges 
tion  do  not  attach  to  the  support  materials  bu 
remain  suspended  in  the  liquid  and  the  numbers  c 
the  different  microbial  groups  in  the  effluents  fror 
the  three  digesters  were  similar.  The  digester  wit 
wood  chips  proved  the  most  suitable  for  the  pre 
duction  of  methane.  (Mertz-PTT) 
W90-09288 
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SITE    ASSESSMENTS    FOR    REAL    ESTATE 
rRANSACTIONS. 

Parsons,  BrinckerhofT,  Quade  and  Douglas,  Inc., 

Denver,  CO. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09309 


STUDIES  ON  COPPER  REMOVAL  BY  LIGNIN 
SOLUTION/SUSPENSION. 

Metallurgical  and  Engineering  Consultants  (India) 

Ltd.,  Ranchi. 

it.  V.  R.  Varma,  T.  Swaminathan,  and  P.  V.  R. 

subrahmanyam. 

lournal  of  Environmental  Science  and  Health  (A) 

IESEDU,  Vol.  24,  No.  8,  p  847-861,  1989.  3  fig,  3 

ab,  15  ref. 

Descriptors:  *Copper,  'Heavy  metals,  *Lignin, 
'Metal  complexes,  'Waste  treatment,  'Wastewater 
reatment,  Heavy  metal  removal,  Hydrogen  ion 
;oncentration. 

rhe  increasing  awareness  of  the  potential  environ- 
nental  impacts  of  heavy  metal  pollution  and  the 
echno-economic  limitations  of  conventional  metal 
emoval  techniques  have  led  to  the  study  of  alter- 
ative, inexpensive  methods.  Lignin,  a  readily 
ivailable  polymer  from  pulp  and  paper  industry 
vastes,  appears  to  be  an  attractive  material  for 
teavy  metal  removal.  Copper  removal  by  lignin  is 
iffected  by  both  copper  and  lignin  solution  pH  as 
veil  as  the  lignin  dose.  Copper  removal  is  also 
narkedly  influenced  by  the  extent  of  lignin  in 
uspension  and  the  final  pH  of  the  filtrate.  Maxi- 
num  (95%)  Cu  removal  was  obtained  with  both 
ignin  and  copper  solution  pH  at  5.5  and  a  lignin 
lose  of  about  1  g/L.  The  optimum  final  pH  corre- 
ponding  to  maximum  Cu  removal  was  between 
L4  and  5.0.  Inhibition  by  hydrogen  ions  at  low  pH 
md  dissolution  of  the  lignin-metal  complex  at 
ligher  pH  result  in  poor  copper  removals.  (Au- 
hor's  abstract) 
V90-09318 


NVESTIGATION  OF  HAZARDOUS  CHARAC- 
PERISTICS  OF  REFINERY  WASTEWATER 
SLUDGES. 

-ouisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

engineering. 

;or  primary  bibliographic  entry  see  Field  5B. 

V90-09319 


AEROBIC  TREATMENT  OF  MOLASSES  DIS- 
riLLERY  WASTE  WATER  AND  BIOMASS 
'RODUCTION. 

■Jational  Research  Centre,  Cairo  (Egypt). 

^.  M.  Azzam,  and  Y.  A.  Heikel. 

ournal  of  Environmental  Science  and  Health  (A) 

ESEDU,  Vol.  24,  No.  8,  p  967-978,  1989.  4  tab,  19 

ef. 

descriptors:  'Biological  treatment,  'Food-process- 
ng  wastes,  'Microbial  degradation,  'Molasses, 
Wastewater  treatment,  Amino  acids,  Biomass, 
Chemical  oxygen  demand,  Egypt,  Sugarcane. 

ilolasses  stillage,  a  byproduct  of  the  sugar  cane 
ndustry  in  Egypt,  was  treated  with  Candida  utilis 
nd  Paecilomyces  voriotii  used  separately  and  in  a 
nixed  culture  in  a  two  step  aerobic  batch  process. 
Phe  distillery  wastewater  was  treated  with  C.  utilis 
n  the  first  step  and  with  P.  variotii  in  the  second 
tep,  which  was  carried  out  on  the  supernatant 
rom  the  first  step.  The  total  reduction  of  the 
hemical  oxygen  demand  (COD)  was  90%  using 
he  mixed  culture.  The  produced  biomass  was  22 
;/L  using  the  mixed  culture  with  a  productivity  of 
bout  0.5  g/L/h.  Using  C.  utilis  the  biomass  pro- 
luced  was  18  g/L  and  the  reduction  of  the  COD 
vas  45%.  Using  P.  variotii  the  biomass  produced 
vas  5  g/L  and  the  reduction  in  COD  was  70%. 
rhe  chemical  composition  and  the  amino  acid  con- 
ent  as  well  as  the  biological  value  of  the  produced 
liomass  were  measured.  The  amino  acid  profiles 
vere  very  similar  to  FAO  reference  protein,  but 
vith  a  low  content  of  methionine  and  cystine  and  a 
ligh  content  of  leusine,  lysine  and  threonine.  (Au- 
hor's  abstract) 
V90-09322 


CONTROL  AND  TREATMENT  OF  COM- 
BINED-SEWER OVERFLOWS. 

Van  Nostrand  Reinhold,  New  York.  1990.  226p. 
Edited  by  Peter  E.  Moffa. 

Descriptors:  'Combined  sewer  overflows,  'Storm 
water  management,  'Storm-overflow  sewers, 
•Urban  hydrology,  'Wastewater  treatment, 
'Water  pollution  prevention,  Case  studies,  Man- 
agement planning,  Mathematical  models,  Regula- 
tions, Water  quality. 

When  it  rains,  the  combined  stormwater  and  sani- 
tary wastes  carried  by  combined  sewers  is  diverted 
from  a  community's  wastewater  treatment  plant 
directly  to  receiving  waters,  creating  a  severe 
water-pollution  problem.  Five  leading  CSO  ex- 
perts provide  the  practical  guidance  that  enables 
practitioners  to  effectively  combined  sewer  over- 
flow (CSO)  problem  characterize  the  quantity  and 
quality  of  CSO  discharges;  develop  mathematical 
models  of  sewer  systems  for  projections  of  CSOs 
during  various  rainfalls;  determine  water  quality 
impact  from  CSOs  using  field  measurements  and 
modeling;  and  understand  the  full  range  of  avail- 
able control  and  treatment  technologies  in  order  to 
select  those  that  best  combat  the  specific  problem 
at  hand.  The  book  then  illustrates  how  to  develop 
a  cost-effective  abatement  plan,  building  on  the 
information  provided  in  the  chapters.  Numerous 
case  histories  involving  sewer  systems  in  both 
small  communities  and  large  metropolitan  areas 
offer  further  insight  into  workable  control,  mainte- 
nance, and  treatment  techniques.  Also,  a  look  at 
the  options  open  to  federal  and  state  governments 
and  regulatory  agencies  in  dealing  with  the  CSO 
problem  illustrates  what  part  they  can  play  in 
combatting  this  problem.  (See  W90-09376  thru 
W90-09380)  (Lantz-PTT) 
W90-09375 


COMBINED  SEWER  OVERFLOWS:  CONTROL 
AND  TREATMENT. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-09379 


METALS  CONTROL  TECHNOLOGY:  PAST, 
PRESENT  AND  FUTURE. 

Illinois  Inst,  of  Tech.,  Chicago. 
J.  W.  Patterson. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  27-42, 
8  tab,  45  ref. 

Descriptors:  'Chemical  treatment,  'Inorganic 
compounds,  'Metals,  'Sludge  treatment,  'Urban 
hydrology,  'Waste  disposal,  'Wastewater  treat- 
ment, 'Water  pollution  prevention.  Adsorption, 
Chemical  precipitation,  Ion  exchange,  Oxidation, 
Reduction. 

Industrial  pollutants  can  be  broadly  categorized 
into  organic  compounds  and  inorganic  compounds. 
At  the  most  fundamental  level,  the  most  protective 
method  to  avoid  adverse  environmental  impacts 
for  industrial  organic  pollutants  is  to  destroy  these 
compounds,  by  biological  or  thermal  oxidation, 
converting  them  to  carbon  dioxide  and  associated 
oxidation  products.  When  other  options  are  chosen 
for  these  industrial  organics,  such  as  landfill  or 
atmospheric  release,  the  problem  shifts  from  a  lo- 
calized to  a  dispersed  problem,  amplifying  the  ad- 
verse effects  and  the  consequent  costs,  for  remedi- 
ation. With  inorganic  toxic  pollutants,  there  are  no 
available  destructive  technologies,  nor  natural  en- 
vironmental assimilative  capacity  as  there  are  for 
most  industrial  organic  compounds.  Thus,  manage- 
ment strategies  must  be  formulated  within  a  con- 
text of  those  options  available  for  safe  environmen- 
tal management.  Metal  control  technologies  cur- 
rently available  are:  precipitation;  oxidation/pre- 
cipitation; reduction/precipitation;  coagulation/co- 
precipitation;  ion  exchange;  and  adsorption.  The 
treatment  residue  (the  sludge)  however,  is  simply 
not  disposable  in  a  safe  environmental  manner.  The 
available  array  of  opportunities  for  sludge  manage- 
ment involve  three  basic  strategies  to  eliminate  or 
reduce  the  masses  of  metal  sludges  now  disposed 


into  the  environment:  source  avoidance  or  reduc- 
tion; direct  metals  concentration  and  selective  re- 
covery for  reuse,  from  the  waste  stream;  and  selec- 
tive metallurgical  extraction  of  metals  for  recovery 
and  reuse,  from  sludges.  (See  also  W90-09381) 
(Lantz-PTT) 
W90-09383 


METAL    SPECIATION    IN    SLUDGES    FROM 
WASTEWATERS  TREATMENT  BY  BULK  AND 
SURFACE  (XPS)  ANALYSIS. 
Basilicata  Univ.,  Potenza  (Italy).  Inst,  of  Chemis- 
try. 

E.  Desimoni,  A.  Marcone,  G.  Tiravanti,  and  P.  G. 
Zambonin. 

IN:  Metals  Speciation,  Separation,  and  Recovery 
Volume  II.  Proceedings  of  the  Second  Internation 
al  Symposium  on  Metals  Speciation,  Separation 
and  Recovery,  Rome,  Italy,  May  14-19,  1989 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  45-68 
10  fig,  4  tab,  32  ref. 

Descriptors:  'Chemical  analysis,  'Chemical  specia- 
tion, 'Metals,  'Sludge  treatment,  'Urban  hydrolo- 
gy, 'Wastewater  treatment,  *X-ray  spectroscopy, 
Cadmium,  Chemical  precipitation,  Hydrogen  ion 
concentration,  Mercury. 

Surface  analysis  techniques  seem  to  represent  a 
valid  aid  in  interpreting  the  complex  precipitation 
processes  from  wastewaters.  X-ray  Photoelectron 
Spectroscopy  (XPS)  in  particular,  allows  investiga- 
tion of  the  different  speciation  chemistry  of  the 
metals,  even  with  complex  substrates  such  as  poly- 
meric sludges.  The  results  obtained  in  this  study, 
integrated  with  information  on  the  bulk  chemistry, 
allow  the  elucidation  of  the  precipitation  microme- 
chanisms  by  focusing  the  attention  at  the  outer- 
most surface  layers,  e.g.  the  most  active  sites  of  the 
polymeric  sludge.  The  method  is  based  on  the  use 
of  semisynthetic  polymers  (e.g.  starch  xanthate),  as 
precipitation  of  silver  can  be  interpreted  on  the 
basis  of  a  simple  model,  involving  the  precipitation 
of  a  mixture  of  metal  sulfides  and  xanthates  whose 
composition  is  controlled  by  the  pH  of  the 
wastewater  specimen.  Analysis  of  the  data  relevant 
to  the  precipitation  of  Hg(II)  and  Cd(II)  suggests 
that  side  reactions  can  play  an  important  role  in  the 
precipitation  process.  By  this  approach,  it  was 
possible  to  ascertain  the  presence  and  the  non- 
homogeneous  distribution  of  species  hypothesized 
on  the  basis  of  bulk  elemental  ratios  and  to  give  a 
reasonable  interpretation  of  the  different  precipita- 
tion kinetics  of  the  studied  toxic  metals,  in  terms  of 
the  different  role  played  by  surface  oxygenated 
species  unexpectedly  on  the  basis  of  bulk  analysis. 
(See  also  W90-09381)  (Author's  abstract) 
W90-09384 


NUCLEATION  AND  CRYSTAL  GROWTH 
STUDIES  ON  PRECIPITATION  OF  CADMIUM 
HYDROXIDE  FROM  AQUEOUS  SOLUTIONS. 

Illinois  Inst,  of  Tech.,  Chicago. 
J.  W.  Patterson,  B.  Luo,  D.  Marani,  and  R. 
Passino. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  91- 
113,  8  fig,  2  tab,  35  ref. 

Descriptors:  'Cadmium,  'Chemical  analysis, 
•Chemical  precipitation,  'Chemical  speciation, 
'Crystallization,  'Nucleation,  'Urban  hydrology, 
'Wastewater  treatment,  Chemical  properties,  Ki- 
netics, Particle  size,  Physical  properties. 

Preliminary  results  of  a  study  designed  to  improve 
the  knowledge  of  the  fundamental  principles  gov- 
erning cadmium  hydroxide  precipitation,  as  well  as 
the  subsequent  solid/liquid  separation  processes  in 
wastewater  treatment,  are  presented.  In  particular, 
this  study  addressed  the  kinetics  of  Cd(OH)2  pre- 
cipitation in  terms  of  nucleation  and  crystal 
growth  rates.  Physical  characteristics  of  the  pre- 
cipitate particles  were  studied  in  terms  of  surface 
charge  and  particle  size  distribution.  Cd(OH)2  pre- 
cipitation was  investigated  both  in  the  absence  and 
in  the  presence  of  citric  acid  as  a  model  inhibiting 
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agent.  Preliminary  results  show  that  Cd(OH)2  pre- 
cipitation is  very  fast  in  the  absence  of  an  inhibiting 
agent.  In  this  instance,  completely  stirred  tank 
reactor  tests  seem  to  be  more  appropriate  than 
batch  tests  for  kinetic  studies.  At  low  base/metal 
molar  ratios,  the  precipitate  is  stabilized  in  a  colloi- 
dal form  by  a  positive  surface  charge.  In  agree- 
ment with  classical  nucleation  theory,  the  nuclea- 
tion  rate  was  found  to  be  highly  dependent  on  the 
supersaturation.  (See  also  W90-09381)  (Author's 
abstract) 
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Iron  elimination  from  aqueous  solution  is  common- 
ly carried  out  both  in  the  treatment  of  wastewater 
and  in  the  post-leaching  step  of  hydrometallurgical 
processes.  Dissolved  iron  in  natural  waters,  gener- 
ally attributed  to  the  dissolution  of  rocks  and  min- 
erals, usually  increases  because  the  streams  from 
several  industrial,  mining  or  domestic  wastewater 
which  flow  into  them  are  loaded  with  dissolved 
iron.  Most  of  the  methods  proposed  for  iron  re- 
moval require  a  previous  oxidation  to  ensure  that 
all  the  metal  present  is  in  the  ferric  form,  more 
easily  separable  than  the  ferrous  one.  In  natural 
water,  it  is  common  to  remove  the  iron  solved  by 
precipitation  of  a  ferric  salt  and  subsequent  filtra- 
tion. An  experimental  method  using  a  acetylace- 
tone,  an  organic  complexant  and  extractant  which 
was  dissolved  in  toluene.  Atmospheric  oxygen  was 
used  as  the  oxidant.  When  a  simultaneous  process 
of  oxidation  and  extraction  takes  place,  Fe(II)  is 
oxidized  to  Fe(III)  and  complexed  with  acetylace- 
tone.  A  considerable  advantage  of  the  process  is 
the  autoregulation  of  pH,  thus  there  is  no  precipita- 
tion of  ferric  salts.  Consequently  instead  of  a  solid 
by-product  after  stripping,  a  concentrated  solution 
of  Fe(III)  remains  from  which  one  could  try  to 
achieve  the  recovery  of  iron.  Further  analysis  of 
this  method  will  require  a  separate  study  of  oxida- 
tion of  Fe(II)  by  air  flow  and  a  subsequent  study  of 
the  extraction  kinetics  of  Fe(III).  (See  also  W90- 
09381)  (Lantz-PTT) 
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The  widely  applied  alkaline  precipitation  process 
for  Cu(II)  removal  from  wastewaters  involves  a 
complex  set  of  concurrent  and  sequential  phenom- 
ena. In  this  study,  two  series  of  batch  Cu(II)  pre- 
cipitation tests  have  been  performed  through  the 
mixing  of  base  (NaOH)  with  metal  solutions,  at 


Cu(N03)2  concentration  levels  of  0.5  mM  and  5 
mM.  Results  obtained  in  0.5  mM  Cu(N03)2  solu- 
tions suggest  that  cupric  hydroxy  nitrate  may  pref- 
erentially precipitate  during  the  first  part  of  slow 
addition  of  base  to  metal  solution.  Further  addition 
of  base  induces  conditions  favorable  for  precipita- 
tion of  hydroxide,  while  the  previously  formed 
basic  salt  is  converted  in  hydroxide  as  well.  Soon 
after  completion  of  reagents  mixing,  a  slow  aging 
process  is  evidence  in  the  stirred  suspension  by 
changes  in  pH,  conductivity,  turbidity,  free  and 
soluble  copper  concentrate.  Eventually,  after 
months  of  aging,  the  properties  of  the  suspensions 
resulted  in  close  agreement  with  those  theoretical- 
ly predicted  for  cupric  oxide  systems.  Potentiome- 
tric  measurements  on  aged  precipitate  suspensions 
are  consistent,  within  the  experimental  error,  with 
reported  solubility  products  for  cupric  oxide.  Re- 
sults obtained  in  5  mM  Cu(N03)2  solutions  show 
that,  at  low  base/metal  molar  ratios,  stable  cupric 
hydroxy  nitrate  is  produced  upon  aging.  This 
seems  to  be  in  contrast  with  theoretical  predic- 
tions, which  indicate  that,  even  at  such  high  nitrate 
concentrations,  cupric  oxide  is  the  most  stable  solid 
phase.  Potentiometric  measurements  on  such  aged 
suspensions  indicate  systems  undersaturated  with 
respect  to  the  basic  salt,  but  oversaturated  with 
respect  to  cupric  oxide.  This  investigation  points 
out  the  importance  of  the  aging  phenomenon  on 
chemical  composition  and  physicochemical  char- 
acteristics of  Cu(II).  In  industrial  practice,  in 
which  relatively  short  residence  times  are  allowed 
for  precipitation  to  occur,  intermediate  forms  can 
be  even  more  important  than  the  thermodynami- 
cally  stable  precipitates.  (See  also  W90-09381) 
(Lantz-PTT) 
W90-09389 


ROLE  OF  COPPER  COMPLEXATION  ON 
TREATMENT  EFFICIENCY  AND  DESIGN  OF 
TWO  INDUSTRIAL  WASTESTREAMS. 

K.  Saranteas,  and  I.  W.  Wei. 
IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  203- 
225,  18  fig,  6  tab,  17  ref. 

Descriptors:  'Chemical  speciation,  'Chemical 
treatment,  'Copper,  'Hydrogen  ion  concentration, 
'Industrial  wastewater,  'Urban  hydrology, 
♦Wastewater  treatment,  Chemical  precipitation, 
Heavy  metals,  Inorganic  compounds,  Sulfides, 
Waste  recovery. 

An  organo-metallic  dye  manufacturing  process 
train  generates  two  major  copper  containing  was- 
testreams:  the  acidic  waste,  pH  0.45,  and  the  basic 
waste,  pH  13.5.  Preliminary  bench  scale  tests  indi- 
cate that  chemical  precipitation  by  sulfide  or  hy- 
droxide techniques  is  only  effective  for  the  acidic 
stream  while  activated  carbon  treatment  is  only 
effective  for  the  basic  stream.  Potentiometric  and 
treatment  results  show  that  the  reason  for  such 
treatment  selectivity  is  that  copper  exists  in  its  free 
ion/inorganic  complex  form  for  the  precipitation 
favorable  acidic  waste  while  it  exists  in  its  organo- 
metallic  form  for  the  carbon  favorable  basic  waste. 
A  segregated  stream  treatment  is  proposed  for 
pilot  studies,  and  is  expected  to  yield  copper  re- 
moval at  >  99%  levels  for  both  streams.  (See  also 
W90-09381)  (Author's  abstract) 
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Toxic  metals  can  be  removed  from  wastewaters  b 
different,  traditional  procedures  such  as  the  pre 
cipitation  of  oxides,  hydroxides,  sulfites  or  carbor 
ates,  ion  exchange,  adsorption  and  electrodepos 
tion  or  membrane  processes.  More  recently,  pro« 
dures  for  the  removal  of  heavy  metal  ions  froi 
aqueous  media  based  on  the  use  of  polyelectrc 
lytes,  either  synthetic  or  natural,  have  been  th 
subject  of  active  investigation.  These  species  ma 
exhibit  at  the  same  time  a  very  high  metal  bindin 
capacity-often  accompanied  by  complex  precipiti 
tion-and  the  ability  to  focculate  colloidal,  suspent 
ed  particles  quantitatively.  Polyelectrolytes  ma 
also  be  used  in  immobilized  form,  i.e.  entrapped  i 
water  insoluble,  stable  polymeric  membranes.  In  a 
attempt  to  make  such  procedures  both  efficient  an 
economically  attractive,  different  polyelectrolyti 
have  been  considered  including  biopolymeric  di 
rivatives  (e.g.  starch  derivatives).  Research  hi 
recently  been  started  on  the  possible  use  of  met 
ion  sequestrants  of  maleic  acid  1:1  copolymers  : 
well  as  of  ionic  polysaccharides  from  nonpathi 
genie  bacteria.  Maleic  acid  copolymers,  on  tl 
other  hand,  while  not  biodegradable  can  be  pr 
pared  from  relatively  inexpensive  raw  material 
and  present  a  high  hydrolytic  stability  makir 
them  usable  under  experimental  conditions  prohit 
tive  for  the  biopolymers.  The  extent  of  Cr(III)  at 
Cu(II)  ions  complexation  by  the  three  polyelectr 
lytes  considered  (a  1:1  maleic  acid-ethyl  vin 
ether  copolymer;  a  1:1  maleic  acid-acrylic  ac 
(MAAA)  copolymer;  and  the  exocellular  polysa 
charide  extracted  from  cultures  of  Rhizobium  t 
folii)  is  very  high,  particularly  so  in  the  case  of  ti 
MAAA  copolymer.  This  is  consistently  shown  I 
potentiometric,  equilibrium  dialysis,  spectroscop 
and  calorimetric  data  indicating  that  the  main  dri 
ing  force  is  entopic  in  nature  in  all  cases.  (See  al 
W90-09381)  (Lantz-PTT) 
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Wastewater  from  metal  finishing  and  plating  ind 
tries  usually  contains  a  lot  of  metals,  such 
copper,  zinc,  cadmium,  nickel,  and  chromiu 
Many  methods  have  been  developed  to  treat  t 
kind  of  wastewater,  but  ion  exchange  seems  to 
the  primary  candidate  because  it  can  elimin 
pollution  and  recover  metal  and  the  treated  wa 
can  be  reused.  In  China,  more  than  one  thousa 
sets  of  ion  exchange  equipment  have  been  instal 
since  1975.  However,  some  problems  have  aril 
in  use,  especially  the  management  of  regenera 
effluent.  In  this  study  a  limited  regenerated  efflu 
concentration  formula  was  used  to  assist  in 
selection  of  regenerating  liquid  concentration, 
step  by  step  regeneration  process  is  introdui 
whereby  the  regenerated  effluent  concentrat 
can  be  increased,  and  the  regeneration  process  < 
be  operated  in  optimum  conditions.  Evaporat 
can  be  omitted  when  this  process  is  used  for 
recovery  of  chromates  and  other  metals  from  p 
ing  wastewater.  The  regenerated  effluent  can 
directly  refilled  to  the  plating  bath.  The  initial  i 
final  portions  cut  from  regenerated  effluent  can 
reused  as  regenerating  influent  after  a  solid 
highly  concentrated  regenerating  agent  is  add 
The  specific  consumption  of  the  regenerat 
agent  is  then  reduced.  (See  also  W90-093 
(Lantz-PTT) 
W90-09398 
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The  removal  of  heavy  metals  from  industrial  ef- 
fluents is  drawing  an  increased  interest.  It  is  well 
known  that  the  presence  of  toxic  metals  in  the 
environment  is  a  potential  health  hazard.  From  a 
study  that  has  been  carried  out  for  the  Athens  area, 
concerning  the  metal  plating  and  metal  finishing 
industries,  it  was  found  that  around  150  small 
plants  exist  and  produce  effluents  that  contain  very 
high  metal  concentrations.  For  the  heavy  metal 
removal  from  aqueous  solutions  or  effluents,  sever- 
al physicochemical  methods  have  been  used,  such 
as:  precipitation,  activated  carbon  adsorption,  ion 
exchange,  reverse  osmosis,  foam  flotation  tech- 
niques, and  cementation.  Needs  to  keep  methods 
low  in  cost  have  prompted  the  study  of  an  effec- 
tive and  low-cost  method  for  removing  the  toxic 
cations  from  the  effluents  by  using  naturally  occur- 
ring materials,  the  so-called  zeolites.  Zeolites  have 
the  ability  to  exchange  cations,  like  the  organic 
resins.  In  this  study,  several  ion  exchange  systems 
were  examined  using  the  natural  zeolite,  clinoptilo- 
lite, in  order  to  evaluate  its  efficacy  for  the  treat- 
ment of  effluent  containing  heavy  metals  such  as 
lead,  cadmium,  zinc,  copper,  nickel,  iron  and  chro- 
mium. Results  indicate  that  clinoptilolite  has  quite 
a  high  ion  exchange  capacity.  Metal  removal  per- 
centage is  quite  satisfactory  and  the  selectivity 
series  for  the  various  cations  does  not  change  when 
the  external  solution  concentration  changes.  The 
actual  exchange  capacity  of  the  zeolite  is  much 
lower  compared  with  the  theoretical  one,  indicat- 
ng  that  for  these  particular  experimental  condi- 
:ions,  the  entering  cations  do  not  occupy  all  the 
available  positions  in  the  crystal.  This  partial  ion 
:xchange  is  very  common  in  natural  zeolites.  The 
-egeneration  process  indicates  that  significant 
amounts  of  the  metal  taken,  could  be  released  in  an 
:xchange  with  sodium.  (See  also  W90-09381) 
Lantz-PTT) 
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["he  objective  of  this  research  was  to  determine  the 
feasibility  of  an  advanced  separation  technology  to 
:xtract  metal  ions  selectively  from  aqueous  waste 
treams  by  ceramic  membranes  impregnated  with 
>rganic  chelation  acids.  To  provide  experimental 
nformation  to  test  the  concept,  a  rotating  diffusion 
:ell  (RDC)  was  employed  with  on-line  UV-visible 
pectrophotometry  to  provide  flux  data  under  well 
characterized  hydrodynamic  mass  transfer  condi- 
ions.  Meaningful  flux  data  have  been  obtained 
ising  the  RDC  to  test  the  concept  using  a  synthet- 
c  sample  to  mimic  a  dilute  copper  aqueous  waste 
tream.  The  trial  membrane  system  was  an  alpha- 


alumina/silica  membrane  (0.2  cm  thick,  49-55 
micron  average  pore  size,  and  41.7  volume  % 
porosity)  impregnated  with  a  100%,  2-M 
(Cu(+  +  ))  in  sulfate  solution  of  pH  5,  copper 
metal  flux  values  of  0. 1 1 7  and  0.482  mgmol/sq  cm/ 
hr  were  obtained  with  disk  rotating  speeds  of  200 
and  350  rpm.  These  results  are  reproducible  and 
prove  the  validity  of  the  experimental  technique 
and  the  concept  of  metal  ion  separation  via  im- 
pregnated ceramic  membranes.  Membrane  mod- 
ules of  shell  and  tube  configurations  are  also  envi- 
sioned feasible  for  multiple  metal  ion  separation 
systems.  Assuming  that  adequate  fluxes  can  be 
obtained,  the  use  of  several  membrane  modules 
arranged  in  an  appropriate  sequence  with  proper 
choice  of  chelation  acids  will  selectively  remove 
metals  from  hazardous  multiple  metal  ion  streams. 
This  capability  of  producing  concentrated  specific 
metal  streams  will  permit  the  recovery  and  recycle 
of  many  metal  ions.  (See  also  W90-09381)  (Au- 
thor's abstract) 
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In  recent  years  great  environmental  problems  have 
arisen  in  the  disposal  and  storage  of  dredged  mate- 
rials heavily  contaminated  with  heavy  metals,  es- 
pecially since  the  high  cadmium  concentrations 
that  occur  in  many  of  these  materials  do  not  allow 
uncontrolled  disposal  or  use  in  agriculture.  Similar 
problems  exist  with  metal  polluted  sewage  sludge, 
fly  ash,  residues  from  combustion  and  pyrolysis 
with  soils  that  have  been  exposed  to  heavy  metal 
emissions  or  have  been  treated  with  contaminated 
materials.  Two  categories  of  techniques  can  be 
distinguished:  Type  A-large  scale  concentration 
techniques;  and  Type  B-decontamination  or  con- 
centration techniques  for  relatively  small-scale  op- 
erations. Among  the  A-techniques  (classification, 
flotation,  high  gradient  magnetic  separation)  only 
classification  is  applicable  to  dredged  sediments  or 
soils  contaminated  with  heavy  metals.  Among  the 
B-techniques  considered  to  be  applicable  to 
dredged  sediments  contaminated  with  heavy 
metals  (NaOCl-leaching,  ion  exchange,  acid  leach- 
ing) NaOCl-leaching  is  restricted  to  mercury  if 
present  in  the  sludge  in  a  form  oxidizable  with 
hypochlorite,  i.e.,  as  a  sulfide  or  an  organic  com- 
pound. Where  ion  exchange  is  concerned,  three 
mutually  independent  developments  run  parallel: 
selective  cation  exchange  through  existing,  com- 
plex-forming cation  exchangers,  development  of 
new  selective  ion  exchangers,  and  strongly  basic 
anion  exchangers.  The  most  promising  results  are 
from  laboratory  experiments  obtained  with  strong- 
ly basic  anion  exchangers  after  acid  extraction. 
Metals  may  be  mobilized  through  pH  reduction. 
When  the  chloride  concentration  is  sufficiently 
high  in  the  liquid  phase,  metals  such  as  Cd,  Zn  and 
Cu  show  a  tendency  to  dissolve  as  negatively 
charged  chloride  complexes.  In  this  form  the 
metals  may  be  immobilized  by  a  strongly  basic 
anion  exchanger,  which  is  in  chloride  form.  (See 
also  W90-09381)  (Lantz-PTT) 
W90-09402 


RESULTS  OF  BENCH-SCALE  RESEARCH  EF- 
FORTS TO  WASH  CONTAMINATED  SOILS 
AT  BATTERY-RECYCLING  FACILITIES. 

PEI  Associates,  Inc.,  Cincinnati,  OH 

For   primary   bibliographic   entry   see   Field    5G 


W90-09403 


THREE  CASE  STUDIES  OF  WASTE  MINIMI- 
ZATION THROUGH  USE  OF  METAL  RECOV- 
ERY PROCESSES. 

Environmental  Protection  Agency,  Cincinnati, 
OH. 

M.  L.  Apel,  J.  Bridges,  M.  F.  Szabo,  and  S.  H. 
Ambekar. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  517- 
541,  3  fig,  4  tab,  17  ref. 

Descriptors:  'Case  studies,  'Heavy  metals,  'Metal- 
finishing  wastes,  'Urban  hydrology,  'Waste  recov- 
ery, 'Wastewater  treatment,  Aluminum,  Ammoni- 
um carbonate,  Chemical  precipitation,  Chemical 
treatment,  Copper,  Industrial  wastewater,  Leach- 
ing, Lead,  Metals,  Wash  water. 

Wastewater  is  the  largest  source  of  waste  in  most 
metal-finishing  facilities,  and  easily  the  largest  in 
printed  circuit  board  manufacturing  facilities  and 
radiator  repair  shops.  Copper,  nickel,  lead,  zinc, 
and  tin  are  the  contaminants  most  commonly 
found  in  these  wastewaters.  Several  technologies 
are  being  developed  to  recover  metals  from  the 
wastewater.  The  technologies  involve  the  use  of 
principles  of  extraction,  ultrafiltration,  ion  ex- 
change, electrochemistry,  membrane  separation, 
and  others.  The  case  studies  considered  in  this 
chapter  involve:  (1)  a  spray  rinse  system;  (2)  recov- 
ery of  copper  and  lead  from  metal-finishing  waste 
streams  by  aluminum  displacement;  and  (3)  recov- 
ery of  copper  and  lead  from  wastewaters  generat- 
ed in  radiator  repair  shops  by  use  of  a  nonelectro- 
lytic  process.  Preliminary  tests  have  shown  that 
cooling  the  hot  caustic  radiator  boilout  solution 
and  adding  sodium  sulfide  will  precipitate  the 
metal  hydroxides.  The  precipitates  are  coarse 
enough  to  settle  out  of  the  solution  and  leave  a 
stripped,  clarified  liquid.  Approximately  80%  of 
the  solution  can  then  be  recycled.  These  results 
also  indicate  that  copper  can  be  effectively  separat- 
ed from  radiator  boilout  tank  sludge  by  a  single 
leaching  with  ammonium  carbonate.  Ammonium 
carbonate  leaching  would  be  the  most  effective  on 
the  earthy,  sandy  sludges  produced  by  the  tradi- 
tional process,  while  sodium  sulfide  treatment 
would  be  the  most  effective  for  the  flocculent 
sludges  produced  in  the  ultrasonic  boilout  tanks.  In 
the  area  of  heavy  metals,  it  may  now  be  the  time  to 
begin  implementation  of  the  following  concepts: 
(1)  to  condition  the  heavy  metal  sludges  for  re- 
source recovery  at  the  generator  level;  and  (2)  to 
develop  the  processing  technology  for  heavy  metal 
resource  recovery  at  the  economics-to-scale  for  the 
intermediate  collector  and  processor  level.  (See 
also  W90-09381)  (Lantz-PTT) 
W90-09404 


METRO  RECOVERY  SYSTEMS--A  CENTRAL- 
IZED METALS  RECOVERY  AND  TREAT- 
MENT FACILITY  IN  TWIN  CITIES,  U.S.A. 

Lancy  International,  Inc.,  Warrendale,  PA. 
J.  J.  Chen. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  547- 
564,  2  fig,  5  tab,  7  ref. 

Descriptors:  'Heavy  metals,  'Minneapolis,  *St 
Paul,  'Urban  hydrology,  'Waste  recovery, 
'Wastewater  treatment,  'Water  management. 
Chemical  treatment,  Ion  exchange,  Minnesota,  Re- 
generation, Sludge  dewatering,  Sludge  drying, 
Water  transport. 

A  new  national  waste  management  strategy  is 
being  formulated  in  the  United  States  motivated  by 
regulatory  requirements  and  cost  saving  necessity. 
The  central  treatment  and  recovery  facility 
(CTRF)  was  discussed  to  fit  the  new  strategy  after 
a  thorough  evaluation  based  on  technical,  econom- 
ical  and    market    factors.    A    unique   coalition   of 
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regulatory  agencies,  metal  finishing  organization, 
environmental  engineering  industries  and  the 
public  has  brought  the  CTRF  concept  to  reality  in 
the  Twin  Cities.  The  dilute  rinse  streams  are  con- 
centrated by  ion  exchange  resin  in  portable  canis- 
ters at  the  customers'  sites.  The  spent  canisters  are 
then  trucked  to  the  facility  for  regeneration.  The 
regenerants  and  concentrate  are  processed  for  ma- 
terials recovery  and  reclamation.  The  nonrecover- 
able  wastes  are  treated  as  required  to  produce 
acceptable  effluent  for  discharge  to  sewer.  All 
sludges  generated  at  the  customers'  sites  are  cur- 
rently mechanically  dewatered  and  thermally  dried 
for  ultimate  disposal  in  classified  landfills.  Howev- 
er, CTRF  is  designed  with  the  flexibility  of  ex- 
tracting metals  for  recovery  from  sludges  using 
acid  treatment  and  adding  sludge  fixation/stabiliza- 
tion steps  to  accommodate  requirements  of  the 
land  ban  legislation.  Organic  liquids  are  also  ac- 
cepted for  temporary  storage  for  ultimate  process- 
ing at  an  organic  solvent  or  oil  recovery  facility,  or 
disposal  by  incineration  off  site.  CTRF  will  pro- 
vide direct  cost  savings  both  capital  and  operation 
expenditures  to  the  users.  It  will  reduce  potential 
liability  to  the  customer  because  by  means  of 
metals  recovery  the  sludge  production  is  reduced, 
and  sludge  stabilization  may  transform  the  metal 
hydroxide  sludge  to  a  nonhazardous  state.  (See 
also  W90-09381)  (Lantz-PTT) 
W90-09405 


RECOVERY  OF  METALS  FROM  WASTE 
STREAMS  BY  HYDROMETALLURGICAL 
PROCESSES. 

Metaalinstituut  TNO,  Apeldoorn  (Netherlands). 
C.  L.  van  Deelen. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  567- 
583,  4  fig,  4  tab,  7  ref. 

Descriptors:  'Chemical  treatment,  'Heavy  metals, 
'Metallurgy,  'Urban  hydrology,  'Waste  recovery, 
'Wastewater  treatment,  Aluminum,  Electrolysis, 
Incineration,  Ion  exchange,  Leaching,  Solvent  ex- 
traction, Sulfides,  Water  transport. 

A  processing  route,  developed  in  the  Netherlands 
has  proven  successful  for  the  removal  of  heavy 
metals  from  a  number  of  waste  streams  and  the 
recovery  of  individual  metal  components  as  salable 
products.  The  process  is  based  on  hydrometallurgi- 
cal  principles  and  can  be  applied  to  both  solid  and 
liquid  waste  streams.  Spent  hydrodesulfurizing 
(HDS)-catalyst  from  oil  refineries  is  brought  to  the 
site  either  in  drums  or  in  bulk  containers  and  is 
transferred  to  a  feeding  bunker.  From  there  cata- 
lyst is  fed  into  a  rotary  calciner  to  burn  off  carbon 
and  hydrocarbons  and  to  convert  the  metal  sulfides 
into  their  oxides.  Flue  gas  from  the  rotary  calciner 
must  be  treated  with  lime  or  an  alkaline  solution  to 
remove  the  sulfur  dioxide  that  is  formed  during 
oxidizing  of  the  metal  sulfides.  After  the  thermal 
treatment  a  sieving  step  is  carried  out  to  remove 
ceramic  balls  that  have  been  used  as  support  mate- 
rial in  the  desulfurizing  reactor.  In  the  next  stage  of 
the  process  the  treated  catalyst  is  leached  with 
diluted  sulfuric  acid  at  an  elevated  temperature, 
extracting  cobalt,  nickel,  molybdenum,  vanadium 
(if  present)  and  part  of  the  alumina  carrier.  The 
residue  from  the  leaching  step  is  washed  and  dried 
and  can  be  sold  as  alumina  source.  The  residue  is 
60-70%  of  the  feed  stock,  depending  on  the  com- 
position of  the  spent  HDS-catalyst.  The  remaining 
leachate  contains  all  metals,  including  some  of  the 
alumina,  at  levels  varying  from  0.5  to  25  g/L  in  a 
sulfate  environment,  the  acidity  reaching  a  level  of 
pH  0  to  2.  The  metals  are  recovered  from  the 
leachate  using  a  combination  of  solvent  extraction, 
ion  exchange  and  electrolysis.  (See  also  W90- 
09381)  (Lantz-PTT) 
W90-09406 


CHROMIUM  RECOVERY  FROM  TANNERY 
SLUDGE  BY  INCINERATION  AND  ACID  EX- 
TRACTION. 

Rome  Univ.  (Italy).  Dept.  of  Chemistry. 

M.  Beccari,  L.  Campanella,  E.  Cardarelli,  M 

Majone,  and  E.  Rolle 


IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  587- 
602,  10  tab,  11  ref. 

Descriptors:  'Chromium,  'Incineration,  'Tannery 
wastes,  'Urban  hydrology,  'Wastewater  treat- 
ment, Chemical  recovery,  Heavy  metals,  Hydro- 
gen ion  concentration,  Industrial  wastewater,  Oxi- 
dation, Sludge  treatment. 

Investigations  of  the  state  of  the  art  of  treatment/ 
disposal  of  tannery  sludges  has  shown  that  an 
interesting  method  for  selectively  recovering  chro- 
mium from  the  sludges,  to  permit  recycling  within 
the  tannery,  consists  of  oxidative  incineration  fol- 
lowed by  chromate  extraction,  reduction  to 
Cr(III),  residue  stabilization,  and  disposal  of  the 
inert  ashes  in  a  non-special  controlled  discharge. 
Ad  hoc  experiments  have  been  carried  out  to 
evaluate  process  feasibility.  Incineration  tests  have 
shown  that  in  the  600-800  C  temperature  range, 
Cr(III)  oxidation  takes  place  with  high  yields 
(about  80%)  without  the  need  for  additional  rea- 
gents (provided  that  the  Cr/Ca  weight  ratio  in  the 
sludges  to  be  treated  is  <  or  =  0.30-0.35,  as  in 
most  tannery  sludges)  or  with  high  oxygen  excess. 
A  contact  time  of  1  hr  is  sufficient,  at  pH  3-6,  to 
extract  a  very  large  aliquot  in  the  form  of  Cr(VI) 
of  the  total  chromium  originally  contained  in  the 
sludge  even  for  comparatively  high  ashes/extract- 
ing solution  ratios  (up  to  6-7%).  The  correspond- 
ing acid  consumption  has  been  found  to  be  quite 
low  (5-10  kg  of  100%  H2S04/kg  of  chromium 
actually  extracted).  The  results  obtained  in  prelimi- 
nary extraction  tests  combined  with  a  simultaneous 
reduction  of  the  Cr(VI)  extracted  are  promising  in 
the  light  of  the  environmental  hazards  associated 
with  the  leachability  of  Cr(VI)  from  the  residual 
ashes.  On  the  basis  of  these  favorable  results  an 
adequately  parameterized  model  will  be  developed 
for  the  purpose  of  predicting  performance  as  a 
function  of  a  given  set  of  adopted  conditions  and 
which  will,  therefore,  allow  a  cost-benefits  analysis 
to  be  made  of  the  process  under  optimal  operating 
conditions,  also  taking  environmental  constraints 
into  account.  (See  also  W90-09381)  (Lantz-PTT) 
W90-09407 


DISPOSAL  OF  DILUTE  AND  CONCENTRAT- 
ED AGRICULTURAL  PESTICIDES  USING  AB- 
SORPTION AND  CHEMICAL  AND  MICROBI- 
AL DEGRADATION. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
G.  H.  Hetzel,  D.  E.  Mullens,  R.  W.  Young,  and  J. 
M.  Simonds. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  239- 
248,  1  fig,  7  tab,  1 1  ref. 

Descriptors:  'Absorption,  'Agricultural  chemicals, 
•Biodegradation,  'Composting,  'Pesticides, 
'Waste  disposal,  'Wastewater  treatment,  Adsorp- 
tion, Diazinon,  Microbial  degradation. 

A  disposal  process  for  diluted  or  concentrated 
agricultural  pesticide  solutions  in  two  phases:  (1) 
an  absorption  phase  during  which  pesticide  laden 
solutions  are  mixed  with  organic  absorbents,  and 
(2)  a  disposal  phase  involving  separation  of  the 
absorbent  plus  absorbed  pesticide  from  the  purified 
solution  is  revealed.The  absorbent  is  then  placed 
into  a  composting  environment  during  which  the 
pesticides  are  degraded.  A  laboratory  manual  has 
been  developed  that  is  being  used  to  determine  the 
absorption  rate  of  certain  pesticides  on  organic 
materials.  It  has  been  found  that  removal  of  certain 
pesticides  from  aqueous  solutions  using  peat  moss 
can  be  quite  significant.  For  example,  diazinon 
levels  of  10,000  mg/Kg  (200  ml)  can  be  reduced  to 
55  mg/Kg  when  mixed  with  5  grams  of  peat  moss 
for  24  hours.  Field  studies  have  provided  informa- 
tion to  develop  protocols  for  disposing  of  several 
pesticides  by  using  biodegradation/composting 
methods.  Very  high  levels  of  diazinon  can  be  de- 
graded with  in  a  short  time.  Levels  ranging  from 
4,000  to  32,000  mg/Kg  were  effectively  degraded 


to  less  than  0.2  percent  in  eighteen  weeks.  Multiple 
applications  of  relatively  large  amounts  of  diazinon 
applied  over  extended  time  intervals  have  resulted 
in  similar  rates  of  degradation.  Laboratory  and 
field  studies  have  led  to  the  development  of  an 
apparatus  to  field-test  the  pesticide  disposal  model 
system,  which  might  prove  useful  to  a  wide  variety 
of  pesticide  users.  This  apparatus  is  designed  to 
process  up  to  40  gallons  of  pesticide  wastewater 
using  peat  moss  as  the  primary  pesticide  absorbent. 
(See  also  W90-09440)  (Author's  abstract) 
W90-09459 


INSECTICIDES  FOR  INSECT  PEST  CONTROL 
IN  CONSTRUCTED  WETLANDS  FOR 
WASTEWATER  TREATMENT:  A  DILEMMA. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
Vector  and  Plant  Management  Program. 
E.  L.  Snoddy,  and  J.  C.  Cooney. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  440- 
443,  2  fig,  10  ref. 

Descriptors:  'Pesticides,  'Wastewater  treatment, 
'Wetlands,  Acid  mine  drainage,  Aquatic  plants, 
Cattails,  Domestic  wastewater,  Macrophytes,  Mos- 
quitoes, Organophosphorus  pesticides. 

The  utilization  of  macrophytes  for  both  primary 
and  secondary  wastewater  treatment  is  a  relatively 
new  technology  now  being  utilized  for  domestic 
sewage,  certain  industrial  discharges,  and  acid 
mine  drainage.  Some  of  the  major  insect  problem! 
associated  with  these  facilities  include  mosquitoei 
and  other  biting  flies  produced  as  a  result  of  facili 
ty  construction  and  operation,  and  plant  feeding 
insects  that  may  destroy  the  planted  flora.  Thf 
macrophytes  utilized  in  these  constructed  wet 
lands,  particularly  the  cattail  Typha  latifolia,  an 
subject  to  severe  depredation  by  the  armyworrr 
complex.  In  order  to  control  this  pest,  insecticide: 
must  be  applied  immediately  upon  discovery  o 
this  insect  on  the  plants.  An  operational  case  study 
which  describes  this  particular  problem  and  the  usi 
of  organophosphorus  (OP)  insecticides  for  the  con 
trol  of  the  cattail  army  worm  Simyra  henrici  (Lep 
idoptera:  Noctuidae)  is  presented.  The  treatment: 
and  observations  were  made  in  acid  drainage  treat 
ment  wetlands  at  Widow's  Creek  Steam-Electrii 
Plant,  Stevenson,  Alabama.  (See  also  W90-09440 
(Author's  abstract) 
W90-09470 


SEPTIC  TANK  EFFLUENT  QUALITY  AND  DE 
TERGENTS. 

Wisconsin  Univ.,  Madison.  Water  Resource 
Center. 

B.  J.  Alhajjar,  G.  Chesters,  and  J.  M.  Harkin. 
IN:  Proceedings  of  the  FOCUS  Conference  oi 
Eastern  Regional  Ground  Water  Issues.  Octobe 
17-19,  1989,  Kitchener,  Ontario,  Canada.  Nations 
Water  Well  Association,  Dublin,  Ohio.  1989.  | 
151-165,  3  tab,  11  ref. 

Descriptors:  'Detergents,  'Effluents,  'Septi 
tanks,  'Wastewater  treatment,  'Water  pollutio 
control,  Bioindicators,  Calcium,  Magnesium,  Mori 
itoring,  Nitrogen,  Phosphates,  Potassium,  Regres 
sion  analysis,  Sodium,  Statistical  models. 

Chemical  and  biological  characteristics  of  septi 
tank  effluent  (STE)  were  measured  in  sample 
taken  for  2  yr  from  two  groups  of  septic  systems  I 
determine  the  potential  of  groundwater  pollutio 
by  nitrogen,  phosphates,  soluble  ions,  indicate 
bacteria,  solids,  and  surfactants.  One  group  of  eigr 
septic  systems  received  wastewater  with  phosphat 
(P04)  detergent,  and  the  other  group  of  nine  wit 
carbonate  (C03)  detergent.  The  data  were  evaluai 
ed  statistically.  Multiple  regression  models  wer 
used  to  investigate  STE  quality  of  the  two  group 
of  septic  systems  in  relation  to  detergent  typ( 
Concentrations  of  cations  such  as  sodium,  potass 
urn,  calcium  and  magnesium  and  anions  such  8 
chloride  and  ortho  phosphates;  electrical  condu( 
tivity;  alkalinity;  total,  total  suspended,  total  voli 
tile,  and  volatile  suspended'  solids;  biologic! 
oxygen  demand;  and  total  counts  of  indicator  ba( 
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eria  were  significantly  higher  in  STE  obtained 
rom  households  using  P04-detergent.  Better  re- 
moval of  nitrogen  in  the  septic  tank  is  achieved 
fith  the  use  of  P04-detergent.  (See  also  W90- 
9479)  (Author's  abstract) 
V90-09491 


)NSITE  COMBINED  IN-GROUND  AND 
'ESSEL  ADVANCED  TREATMENT  OF 
VASTEWATER  FROM  COMMERCIAL  GEN- 
ERATORS. 

Jrexel   Univ.,   Philadelphia,    PA.    Dept.   of  Civil 

engineering. 

.  P.  Martin,  K.  J.  Zitomer,  and  D.  Caballero. 

N:  Proceedings  of  the  FOCUS  Conference  on 

eastern  Regional  Ground  Water  Issues.  October 

7-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Vater  Well   Association,   Dublin,  Ohio.    1989.   p 

81-195,  7  fig,  2  tab,  19  ref. 

Jescriptors:  *In  situ  treatment,  'Municipal 
wastewater,  'Wastewater  treatment,  Aeration, 
Jenitrification,  Filtration,  Hospitals,  Industrial 
vastewater,  Infiltration,  Septic  tanks,  Soil  disposal 
ields. 

groundwater  is  the  major  drinking  water  source 
in  the  New  Jersey  Shore,  such  that  effluent  stand- 
rds  for  large  onsite  wastewater  disposal  systems 
nclude  a  maximum  of  10  mg/L  of  nitrate  as  nitrate 
ittrogen.  Alternative  systems  for  onsite  nitrogen 
emoval  from  wastewaters  are  described  at  two 
ites  where  treated  effluent  is  discharged  to 
;roundwater  though  sand  mound  infiltration  fields 
t  each  site.  At  a  nursing  home,  a  12,000  gallons/ 
lay  (gpd)  extended  aeration-denitrification  plant 
vas  installed.  However,  difficult  wastewater  char- 
cteristics  impeded  startup  of  the  plant.  Fortunate- 
y,  treatment  occurring  in  the  infiltration  field  was 
dequate  to  meet  discharge  standards,  but  a  combi- 
lation  of  factors  caused  premature  hydraulic  fail- 
ire.  A  shopping  center,  with  an  11,000  gpd  design 
low,  has  a  more  spacious  site  that  allowed  installa- 
ion  of  a  less  mechanically  complex  and  innovative 
ystem  of  in-ground  treatment  units.  The  goals 
vere  flexible  and  economic  operation,  and  resist- 
ince  to  seasonal  shock  or  low  flows.  Included 
vere  parallel  series  of  septic  shock  or  low  flows, 
ncluded  were  parallel  series  of  septic  tanks,  buried 
and  filters,  pumping  stations,  added-carbon  deni- 
rification  tanks,  and  numerous  points  where 
vastewater  under  treatment  could  be  monitored 
ind  the  process  adjusted  if  desired.  The  solution 
ised  at  each  site  represents  a  balance  between 
neeting  the  effluent  quality  standards,  the  need  for 
:conomical  operation,  and  the  local  social-political 
:onditions.  (See  also  W90-09479)  (Lantz-PTT) 
V90-09493 


TYDROCARBON  REMOVAL  FROM  GROUND 
iVATER-DESIGN  CONSIDERATIONS  AT 
LEAKING  UNDERGROUND  STORAGE  TANK 
SITES. 

stover  and  Bentley,  Inc.,  Stillwater,  OK. 

-or   primary   bibliographic   entry   see   Field    5G. 

W90-09512 
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POLVCHAETE  POPULATION  DYNAMICS 
\ND  PRODUCTION  IN  THE  NEW  YORK 
SIGHT  ASSOCIATED  WITH  VARIABLE 
LEVELS  OF  SEDIMENT  CONTAMINATION. 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

5andy  Hook  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-08720 


NUTRIENT  ACCUMULATION  IN  TREES  AND 
SOIL  FOLLOWING  IRRIGATION  WITH  MU- 
NICIPAL EFFLUENT  IN  AUSTRALIA. 

Victoria    Dept.    of    Conservation,     Forests    and 

Lands,    State    Forests   and    Lands    Service,    Mel- 

Oourne  (Australia). 

For  primary  bibliographic  entry  see  Field  3C. 

W90-08732 


HAZARDOUS         WASTE         MINIMIZATION 
HANDBOOK. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-08749 


PRINCIPLES  OF  HAZARDOUS  MATERIALS 
MANAGEMENT. 

R.  D.  Griffin. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.   1988. 

207p. 

Descriptors:  *Air  pollution  effects,  'Hazardous 
wastes,  'Path  of  pollutants,  'Public  health,  'Regu- 
lations, 'Waste  management,  Air  pollution,  Feder- 
al jurisdiction,  Groundwater  pollution,  Risk  analy- 
sis, Waste  disposal,  Waste  treatment,  Water  pollu- 
tion effects. 

By  the  early  20th  century,  exposures  to  minerals 
and  dusts  from  smelters,  gases  from  coal  and  oil 
combustion,  and  vapors  from  oil  refining  and 
chemical  processing  caused  the  average  citizen  to 
begin  feeling  the  effects  formerly  experienced  oc- 
cupationally  by  industrial  workers.  Today  the 
challenge  is  to  determine  the  risks  of  potentially 
hazardous  materials  from  the  point  of  origin 
through  usage  to  final  destination,  whether  in  a 
discarded  material  or  as  a  trace  contaminant  in  air, 
water,  or  food  supplies.  How  chemical  contami- 
nants affect  human  health  (Chapters  1  through  3), 
and  how  they  are  transported  (Chapters  4  through 
6),  measured  (Chapter  7),  managed  (Chapters  8  and 
9),  and  regulated  (Appendices)  are  covered  in  this 
book.  (Lantz-PTT) 
W90-08751 


CONSIDERATIONS  FOR  REDUCING  THE 
COST  OF  TESTING  DREDGED  MATERIAL. 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  C.  Pennington,  T.  R.  Higgins,  B.  L.  Folsom,  and 

D.  L.  Brandon. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

D-90-7,  April  1990.  Final  Report.  22p,  4  tab,  14  ref. 

Descriptors:  'Bioassay,  'Chemical  analysis, 
'Costs,  'Dredging  wastes,  'Economic  aspects, 
'Pollutant  identification,  'Waste  disposal,  'Waste 
management,  Decision  making,  Management  plan- 
ning, Regulations,  Sampling. 

The  high  cost  of  chemical  analyses  and  bioassays 
of  dredged  material  makes  it  necessary  for  decision 
makers  to  limit  testing  to  that  which  will  sufficient- 
ly characterize  the  sediment  to  evaluate  a  selected 
disposal  alternative.  This  report  offers  guidance  for 
limiting  the  amount  of  testing  necessary  and  con- 
siders other  factors  that  could  potentially  reduce 
the  cost  of  testing  dredged  material.  Tiered  testing 
as  presented  in  the  Federal  Standard  is  recom- 
mended as  a  cost-reduction  approach  to  material 
evaluation.  The  principal  advantage  of  tiered  test- 
ing is  that  it  can  be  stopped  when  sufficient  infor- 
mation has  been  acquired  to  make  a  decision  re- 
garding the  suitability  of  a  given  disposal  alterna- 
tive. In  developing  a  sampling  plan,  consideration 
should  be  given  to  stratified  random  sampling, 
compositing,  archiving,  and  use  of  a  risk  factor 
when  determining  the  number  of  samples  needed. 
All  of  these  considerations,  when  applied  under 
appropriate  circumstances,  can  result  in  cost  sav- 
ings. Two  factors  that  could  potentially  reduce  the 
cost  of  chemical  analysis  are  careful  contract  labo- 
ratory selection  and  the  use  of  screening  tests  and 
representative  analytes.  Cost  reduction  can  be 
achieved  in  testing  dredged  material  to  determine 
the  suitability  of  a  selected  disposal  alternative  by 
carefully  considering  the  options.  The  greatest  cost 
reduction  will  result  from  the  exercise  of  informed 
judgment  concerning  such  factors  as  the  signifi- 
cance of  site  history,  the  precision  and  resolution 
of  the  sampling  design,  and  the  acceptable  degree 
of  risk  that  the  sampling  will  miss  contaminated 
areas.  (Lantz-PTT) 
W90-08755 


SEPTIC  TANK  SYSTEMS. 

National  Building  Research  Inst.,  Pretoria  (South 
Africa). 


For   primary   bibliographic   entry   see   Field    5D. 
W90-08761 


DESIGN,  PLACEMENT,  AND  SAMPLING  OF 
GROUNDWATER  MONITORING  WELLS  FOR 
THE  MANAGEMENT  OF  HAZARDOUS 
WASTE  DISPOSAL  FACILITIES. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-08773 


PHYSICAL  AND  HYDROLOGICAL  PROPER- 
TIES OF  MINED  SPOILS  RECLAIMED  BY 
DIFFERENT  AMELIORATION  METHODS. 

Southern  Illinois  Univ.  at  Carbondale.   Dept.  of 

Plant  and  Soil  Sciences. 

For  primary   bibliographic   entry   see   Field   2G. 

W90-08829 


FLOW  CYTOMETRIC  DETECTION  AND 
SIZING  OF  FLUORESCENT  PARTICLES  DE- 
POSITED AT  A  SEWAGE  OUTFALL  SITE. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-08943 


TARIFF  REDUCTION  BY  SEGREGATION 
AND  RECYCLING  OF  A  WATER  SLUDGE  DIS- 
CHARGE IN  SINGAPORE. 

Nanyang  Technological  Inst.,  Singapore.  School 

of  Civil  and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08961 


FROM  OCEAN  DISPOSAL  TO  LANDFILL 
COVER. 

Jacobs  Environmental,  Parlin,  NJ. 

A.  Jacobs,  and  M.  Silver. 

Water  Engineering  and  Management  WENMD2, 

Vol.  137,  No.  3,  p  28-31,  March  1990.  4  fig. 

Descriptors:  'Sludge  disposal,  'Sludge  filters, 
'Sludge  stabilization,  'Sludge  treatment,  Filters, 
Landfill  covers. 

The  Middlesex  County  Utilities  Authority,  along 
with  five  other  New  Jersey  agencies  and  several 
New  York  agencies,  is  prohibited  from  dumping 
sewage  sludge  in  the  ocean  after  December  31, 
1991.  After  evaluating  24  dewatering  and  subse- 
quent stabilization  technologies,  the  Authority  se- 
lected dewatering  with  belt  filter  presses,  followed 
by  chemical  stabilization.  It  was  judged  the  most 
cost  effective,  easiest  to  implement,  environmental- 
ly sound,  beneficial  re-use  alternative  for  process- 
ing sewage  sludge.  Several  alternatives  were  pilot 
tested,  including  composting,  thermal  drying/pel- 
letization,  and  chemical  stabilization.  The  belt  filter 
press  technology  was  the  most  technically  and 
economically  feasible  alternative  to  meet  the  dead- 
line. Chemical  stabilization  is  a  process  that  con- 
verts sewage  sludge  into  a  product  suitable  for 
landfill  cover  or  for  land  application.  The  chemi- 
cally stabilized  sludge  has  been  approved  by  the 
New  Jersey  Department  of  Environmental  Protec- 
tion for  use  as  daily  and  intermediate  landfill 
cover,  in  conjunction  with  soil,  at  an  Authority- 
owned  landfill  near  the  treatment  plant.  A  demon- 
stration program  at  the  landfill  indicated  that  the 
physical  parameters  of  the  stabilized  sludge  com- 
pared favorably  to  typical  values  for  soil  cover. 
The  results  of  the  demonstration  have  been  used  to 
design  the  chemical  stabilization  facility,  currently 
under  construction.  (Tappert-PTT) 
W90-08997 


SIMULTANEOUS     SLUDGE     DRYING     AND 
PELLETIZING. 

Bio  Gro  Systems,  Inc.,  Annapolis,  MD. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-08998 
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WORLD'S   LARGEST  EGG-SHAPED   DIGEST- 
ERS. 

Crom-RSB,  Gainesville,  FL. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-09001  ' 


SLUDGE  DISPOSAL  USING  LIME. 

RDP  Co.,  PLymouth  Meeting,  PA. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-09002 


NEW  APPROACH  TO  THE  DISPOSAL  OF 
SOLID  WASTE  ON  LAND. 

J.  H.  Lehr. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  257-268. 

Descriptors:  *Groundwater  quality,  *Land  dispos- 
al, *Site  selection,  *Waste  disposal,  *Water  quality 
management,  Aquifers,  Environmental  protection, 
Groundwater  pollution,  Hazardous  waste  disposal, 
Hydrogeology,  Liners,  Monitoring,  Public  health. 

For  many  decades  the  U.S.  has  been  actively  de- 
veloping its  groundwater  assets  and,  in  so  doing, 
uncovered  its  liabilities.  In  waste  disposal  tech- 
niques and  other  human  activities  that  impact 
groundwater,  visible  progress  and  impressive  re- 
sults have  occurred  on  all  fronts.  Today's  waste 
stream  is  being  dramatically  reduced  by  industry. 
It  is  essential  that  geohydrologists  do  a  better  job 
communicating  their  knowledge  and  their  opti- 
mism to  the  public;  the  public  must  be  convinced 
that  groundwater  professionals  really  understand 
groundwater  pollution  and  are  capable  of  dealing 
effectively  with  it.  While  geohydrologists  are  in- 
volved in  efforts  to  evaluate  the  pollution  potential 
of  differing  physical  environments,  engineers  in- 
volved in  waste  disposal  are  attempting  to  design 
'leak  proof  and  thus  seemingly  'secure'  sites.  Two 
aspects  of  the  waste  disposal  regulations  that  are 
especially  troubling  are  those  related  to  liner 
design  for  waste  disposal  pits  and  site  maintenance 
after  closure.  The  current  efforts  of  geohydrolo- 
gists to  develop  site  evaluation  methods  and  the 
efforts  of  geotechnical  engineers  to  design  trouble- 
free  sites  are,  therefore,  obviously  of  long-range 
importance.  Waste  disposal  sites  must  have  suitable 
geohydrologic  characteristics,  whereby  the  main 
defense  against  movement  of  pollutants  away  from 
the  site  is  the  clay  cover,  for  without  inflow  there 
will  be  no  outflow.  It  is  accepted  that  precipitation 
reaching  the  waste  will  result  in  groundwater  pol- 
lution; therefore,  waste  disposal  sites  should  not  be 
located  where  even  minimal  groundwater  pollu- 
tion is  not  acceptable.  The  ability  to  monitor  simul- 
taneously groundwater  and  stream  pollution  is  im- 
portant from  both  economic  and  operational  stand- 
points because  it  reduces  the  amount  of  effort  that 
must  be  devoted  to  monitoring.  It  is  hoped  that 
this  proposal  will  pique  the  interest  of  decision- 
makers in  particular  and  private  citizens  in  general. 
(See  also  W90-09063)  (Fish-PTT) 
W90-09075 


WASTE  SITE  REMEDIATION  TECHNOLOGY. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-09077 


RECENT  ADVANCES  IN  THE  IN  SITU  MAN- 
AGEMENT OF  UNCONTROLLED  WASTE  DIS- 
POSAL SITES. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-09079 


INFLUENCE  OF  COMPOSTING  AND  MATU- 
RATION PROCESSES  ON  THE  HEAVY- 
METAL  EXTRACTABILITY  FROM  SOME  OR- 
GANIC WASTES. 

Centro  de  Edafologia  y  Biologia  Aplicada  del 
Segura,  Murica  (Spain).  Dept.  of  Organic  Re- 
sources. 

C.  Garcia,  T.  Hernandez,  and  F.  Costa. 
Biological   Wastes  BIWAED,   Vol.   31,  No.  4,  p 


291-301,  1990.  6  tab,  7  ref. 

Descriptors:  'Composting,  *Fate  of  pollutants, 
"Heavy  metals,  "Municipal  wastes,  "Organic 
wastes,  "Path  of  pollutants,  "Waste  treatment, 
Cadmium,  Chromium,  Copper,  Iron,  Land  dispos- 
al, Lead,  Manganese,  Metals,  Nickel,  Soil  amend- 
ments, Solid  wastes,  Zinc. 

Seven  mixtures  from  four  organic  residues  (aerobic 
sewage  sludge,  city  refuse,  peat  residue,  and  grape 
debris)  were  prepared  to  study  the  influence  of  the 
composting  and  maturation  processes  on  the  ex- 
tractability  of  Fe,  Cu  Ni,  Zn,  Cd,  Pb,  Cr,  and  Mn 
by  a  chelating  agent  (diethylenetriamine  pentaace- 
tic  acid,  DTPA)  and  a  neutral  salt  solution  (0.05M 
calcium  chloride).  Composting  occurred  over  3 
months;  maturation  for  an  additional  4  months. 
Composting  and  maturation  increased  the  concen- 
tration of  heavy  metals  in  the  materials  because  of 
weight  loss,  which  varied  from  11.80%  to  53.19%, 
depending  on  the  composition  of  the  residue.  The 
grape  debris  did  not  add  heavy  metals  to  the 
mixtures.  The  composts  with  aerobic  sewage 
sludge  had  lower  heavy  metal  contents  than  com- 
posts with  city  refuse.  The  composts  with  peat 
residues  had  high  Cu  contents.  The  metals  became 
more  insoluble  with  maturation.  Extracting  materi- 
als removed  larger  amounts  of  metals  from  the  raw 
composts  than  from  the  mature  composts.  In  gen- 
eral CaC12-extractable  metals  did  not  correlate  sig- 
nificantly with  the  metal  content  of  the  composts. 
With  DTPA-extractable  metals,  the  only  metals 
showing  correlation  between  quantity  extracted 
and  metal  content  of  the  samples  were  Pb  and  Zn. 
The  load  of  zinc  equivalent  increased  with  com- 
posting and  maturation,  and  the  Cd/Zn  ratio  de- 
creased. (Cassar-PTT) 
W90-09184 


PHYSICAL  CHARACTERIZATION  OF  A  PHY- 
TODEWATERED  ANAEROBIC  SLUDGE. 

Consiglio  Nazionale  delle  Ricerche,   Pisa  (Italy). 

1st.  per  la  Chimica  del  Terreno. 

G.  V.  Guidi,  R.  Pini,  and  A.  Scotto. 

Biological   Wastes  BIWAED,  Vol.   31,  No.  4,  p 

303-310,  1990.  2  fig,  1  tab,  11  ref. 

Descriptors:       "Anaerobic      digestion,       "Sludge 
drying,  Digestion,  Plant  growth,  Soil  amendments. 

An  organic  product  derived  from  a  new  phy- 
todewatering  process  for  anaerobic  sludge  was 
characterized  to  evaluate  its  possible  use  as  a  sub- 
strate for  growing  plants.  The  patented  method  is 
based  on  the  evaporation  from  the  surface  of  the 
sludge  and  the  adsorption  of  water  by  growing 
plants  (usually  maize)  over  about  90  days.  During 
this  time  the  water  content  of  the  sludge  drops 
from  about  75%  to  about  40%.  The  dry  plants  are 
crushed  together  with  the  dewatered  sludge.  Three 
types  of  materials  were  studied:  a  sandy  soil  (S), 
soil  +  sludge  before  dewatering  (AS),  and  soil  + 
the  product  from  the  phytodewatering  process 
(PS).  Total  porosities  (cu  m/cu  m)  from  a  graph 
were  0.4  for  S,  about  0.5  for  S  +  AS,  and  about  0.62 
for  S  +  PS.  Bulk  densities  showed  an  inverse  rela- 
tionship, S  having  the  greatest  and  S  +  PS  having 
the  least.  The  number  of  wetting-drying  cycles  (2 
or  5)  did  not  affect  the  physical  parameters.  Both 
sludges  added  to  soil  more  than  doubled  the  water 
stability  index  from  20-30  to  about  60.  A  more 
complex  trend  was  found  for  measurements  of 
strength  of  aggregates.  Though  aggregates  of  soil 
alone  broke  down  with  a  force  higher  than  that 
needed  for  S  +  PS  at  the  second  and  fifth  cycle,  for 
S  +  AS  this  behavior  was  found  only  at  the  fifth 
cycle,  the  strength  of  aggregates  at  the  second 
cycle  from  S  +  AS  being  higher  than  that  of  S. 
Data  on  soil  surface  strength  agreed  with  those  of 
aggregate  strength.  The  force  needed  to  break  the 
surface  of  S  +  AS  at  the  second  cycle  was  higher 
than  all  others.  (Cassar-PTT) 
W90-09185 


ENVIRONMENTAL       IMPACT      OF       YARD 
WASTE  COMPOSTING. 

New   York   State   Coll.   of  Agriculture  and   Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 


W90-09204 


FROM  TREATMENT  PLANT  TO  FARM 
FIELDS. 

C.  Annis. 

Biocycle  BCYCDK.  Vol.  31,  No.  4,  p  50-51,  April 

1990. 

Descriptors:  "Land  disposal,  "Sludge  disposal, 
"Sludge  treatment,  "Sludge  utilization,  Aerobic 
treatment,  Agriculture,  Costs,  Economic  aspects, 
Nitrogen,  Sludge  analysis. 

Latest  national  statistics  report  more  than  12,000 
cities  and  communities  are  land  applying 
wastewater  sludge  on  agricultural  lands.  In  Cross- 
ville,  TN,  a  land  application  program  was  begun  in 
fall,  1987,  using  a  2000  gallon  tank  truck  with  a 
spreader  bar  mounted  on  the  back.  Sludge  was 
aerobically  treated  before  being  transported  and 
applied  to  pasture  land.  Farmers  began  finding 
higher  crop  yields  and  improved  soil  from  the 
organic  material,  and  a  waiting  list  was  soon  cre- 
ated. The  percentage  of  sludge  applied  to  agricul- 
tural land  steadily  increased.  Last  year,  municipal 
officials  studied  various  sludge  disposal  methods  as 
the  city's  population  grew  and  flow  to  the 
wastewater  treatment  facility  increased.  Evalua- 
tion of  capital  and  annual  operating  costs,  plus  the 
positive  response  of  farmers  in  the  previous  twc 
years  led  Crossville  officials  to  decide  to  continue 
with  land  application.  The  present  method  com- 
pared to  alternatives  meant  a  capital  savings  ol 
approximately  $100,000  and  an  annual  operational 
savings  of  $20,000.  The  sludge  was  analyzed  foi 
126  pollutants  and  found  to  be  high  in  nitrogen  and 
phosphorus.  There  was  also  a  percentage  of  potas 
sium.  All  metals  were  low  in  comparison  to  othei 
areas.  Since  all  sludge  that  is  applied  to  land  i; 
treated  with  hydrated  lime,  there  is  little  possibility 
of  any  toxics  or  harmful  bacteria.  All  sludge  i; 
monitored  frequently.  At  the  application  rates  cur 
rently  being  used,  all  nitrogen  required  by  the  soi 
is  being  supplied  in  the  land  application  program 
In  a  comparison  study  of  commercial  nutrient! 
available,  and  the  application  rate,  each  acre  i: 
receiving  approximately  $35  in  nutrients.  (Chonka 
PTT) 
W90-09205 


ENHANCEMENT  OF  DRY  ANAEROBIC 
BATCH  DIGESTION  OF  THE  ORGANIC 
FRACTION  OF  MUNICIPAL  SOLID  WASTI 
BY  AN  AEROBIC  PRETREATMENT  STEP. 

Agricultural    Univ.,    Wageningen    (Netherlands) 
Dept.  of  Water  Pollution  Control. 
E.  ten  Brummeler,  and  I.  W.  Koster. 
Biological  Wastes  BIWAED,  Vol.   31,  No.   3,  ) 
199-210,  1990.  7  fig,  1  tab,  16  ref. 

Descriptors:  "Anaerobic  digestion,  "Composting 
"Municipal  wastes,  "Sludge  digestion,  "Solid  wasti 
disposal,  "Waste  disposal,  "Waste  treatment 
"Wastewater  treatment,  Biogas,  Methane,  Organii 
matter,  Organic  wastes. 

The  start-up  of  the  dry  anaerobic  batch  digestioi 
by  the  BIOCEL-concept  of  the  organic  fraction  o 
municipal  solid  waste  is  unbalanced  when  a  meth 
anogenic  inoculum  (digested  sewage  sludge)  i 
added  to  a  total  solids  concentration  of  35%.  Thi 
unbalanced  conditions  are  the  result  of  the  rapii 
degradation  of  easily-degradable  compound 
which  are  present  in  the  organic  fraction.  En 
hancement  of  the  first  start-up  of  the  dry  batcl 
digestion  was  tried  by  applying  an  aerobic  partial 
composting  step.  By  this  aerobic  treatment  th 
easily  degradable  compounds  are  removed.  Afte 
the  composting  step  the  anaerobic  digestion  will  b 
limited  by  the  conversion  of  the  ligno-cellulos 
part  of  the  organic  fraction.  It  appeared  that  a 
least  19.5%  of  the  volatile  solids  should  be  con 
verted  during  the  aerobic  composting  perioi 
before  acid  formation  in  the  digestion  was  in  bal 
ance  with  the  methane  formation.  This  amount  o 
aerobically  degraded  volatile  solids  means  a  409 
loss  of  potential  biogas.  The  loss  of  a  part  of  th 
biogas  is  a  major  drawback  to  the  partial  composl 
ing  as  a  method  for  enhancing  the  start-up  of  th 
dry    anaerobic    digestion.    A    shorter   compostin, 
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period  which  is  combined  with  another  start-up 
method  might  be  a  feasible  method  to  decrease  the 
energy  input  of  the  dry  digestion  process.  (Au- 
thor's abstract) 
W90-09285 


ANAEROBIC  DIGESTION  OF  PIG  MANURE 
MIXED  WITH  SEWAGE  SLUDGE. 

Hong  Kong  Baptist  Coll.,  Kowloon.  Dept.  of  Biol- 
ogy 

For  primary   bibliographic   entry   see   Field   5D. 
W90-09287 


SAND-BENTONITE  LINERS:  PREDICTING 
PERMEABILITY  FROM  LABORATORY 
TESTS. 

Ecole  Polytechnique,  Montreal  (Quebec). 

R.  P.  Chapuis. 

Canadian   Geotechnical   Journal   CGJOAH,   Vol. 

27,  No.  1,  p  47-57,  February  1990.  13  fig,  2  tab,  24 

ref.  Natural  Sciences  and  Engineering  Research 

Council  of  Canada  Grant  U-0502. 

Descriptors:  *Bentonite,  'Landfill  linings,  "Liners, 
•Materials  testing,  'Permeability,  'Waste  disposal, 
•Wastewater  disposal,  Hydraulic  conductivity,  Po- 
rosity, Quebec,  Sand,  Sand-bentonite  liners,  Soil 
physical  properties,  Waste  dumps. 

Horizontal  or  sloping  barriers  called  liners  may  be 
artificial  (geomembranes)  or  natural,  like  compact- 
ed clays,  silty  soils,  mine  tailings,  and  soil-bentonite 
mixes.  This  paper  deals  with  soil-bentonite  mixes 
used  as  liners  to  contain  waste  or  wastewater;  in 
recent  years  many  municipal  wastewater  ponds 
have  been  built  with  such  liners  in  the  Province  of 
Quebec.  Numerous  results  of  laboratory  permeabil- 
ity tests  are  presented  for  soil-bentonite  mixtures 
used  as  impervious  liners.  The  hydraulic  conduc- 
tivity is  shown  to  be  poorly  correlated  to  porosity 
alone,  bentonite  content  alone,  or  total  fines  con- 
tent alone.  The  laboratory  test  results  seem  diffi- 
cult to  analyze  because  different  testing  methods 
have  been  used  in  which  it  is  not  easy  to  control 
certain  parameters,  such  as  hydration  period, 
degree  of  saturation,  and  swelling  under  low  con- 
fining pressure.  The  hydraulic  conductivity  (k), 
however,  is  shown  to  be  correlated  to  an  'efficient' 
porosity  (n)  which  corresponds  to  the  pore  space 
available  for  seepage  of  the  fast-moving  water. 
When  n  is  negative,  it  means  that  all  water  seeps 
through  hydrated  bentonite.  The  field  values  of  n 
and  k  may  be  predicted  using  the  results  of  a 
modified  Proctor  test  and  a  permeameter  test  per- 
formed on  the  sand  alone,  and  the  bentonite  con- 
tent. Two  methods  are  proposed:  they  predict  k 
values  usually  within  one  order  of  magnitude  of 
the  values  given  by  laboratory  tests  performed  on 
mixes  having  a  degree  of  saturation  higher  than 
90%.  The  two  methods  may  be  used  to  select  a  soil 
and  roughly  estimate  the  bentonite  content  to 
achieve  the  required  imperviousness  of  the  mix. 
After  this  preliminary  estimation  and  a  cost  analy- 
sis, laboratory  permeability  tests  must  be  per- 
formed under  strictly  controlled  conditions  so  as  to 
avoid  a  major  underestimation  of  the  hydraulic 
conductivity.  Then  the  global  field  performance  of 
the  liner  may  be  predicted  by  taking  into  account 
the  laboratory  results  and  layer  thickness.  The 
total  leakage  is  predicted  with  resulting  global  k 
value  that  is  higher  than  that  corresponding  to  the 
average  bentonite  content  as  given  by  laboratory 
tests  with  homogeneous  mixes.  (Author's  abstract) 
W90-O93O7 


MONITORING  WELL  INTO  ABANDONED 
DEEP-WELL  DISPOSAL  FORMATIONS  AT 
SARNIA,  ONTARIO. 

INTERA   Technologies   Ltd.,   Ottawa   (Ontario). 
K.  G.  Raven,  D.  W.  Lafieur,  and  R.  A.  Sweezey. 
Canadian   Geotechnical   Journal   CGJOAH,   Vol. 
27,  No.  1,  p  105-118,  February  1990.  12  fig,  3  tab, 
31  ref. 

Descriptors:  'Disposal  wells,  'Groundwater  con- 
tamination, 'Monitoring  wells,  'Ontario,  'Path  of 
pollutants,  'Underground  waste  disposal,  'Waste 
disposal,  Geological  formations,  Hydraulic  con- 
ductivity, Industrial  wastes,  Injection  wells,  Per- 
meability, Phenols,  St  Clair  River. 


A  300  m  deep  monitoring  well  was  completed  to 
the  Detroit  River  Group  of  formations  in  Sarnia, 
Ontario,  to  evaluate  the  potential  near-surface  im- 
pacts resulting  from  previous  deep  injection  of 
industrial  waste.  Detailed  logging,  testing,  and 
sampling  were  performed  to  evaluate  the  vertical 
distribution  of  industrial  waste  and  to  determine 
hydraulic  conductivity  and  hydraulic  head  in  the 
disposal  horizon  and  in  the  confining  formations. 
Results  of  hydraulic  testing  indicate  the  hydraulic 
conductivity  of  the  disposal  formation  is  2  to  200 
nm/s  and  that  of  most  of  the  confining  shale  and 
limestone  formations  is  less  than  0.1  nm/s.  Analy- 
ses of  groundwater  samples  and  results  from  other 
studies  show  that  industrial  waste,  characterized 
by  elevated  phenol  concentrations,  is  present  in  a 
10  m  horizon  in  the  Lucas  dolomite  disposal  for- 
mation at  192  m  depth.  Waste  is  also  likely  present 
within  2-3  m  thick,  high-permeability  limestone 
layers  at  74  and  123  m  depth  in  the  confining  units 
of  the  Hamilton  Group.  Because  of  the  generally 
low  vertical  hydraulic  conductivity  of  the  confin- 
ing formations,  waste  in  the  permeable  limestone 
layers  was  likely  introduced  via  poorly  construct- 
ed disposal  wells,  cavern  storage  wells,  or  aban- 
doned oil  and  gas  wells.  The  hydraulic  conductivi- 
ty and  hydraulic  head  data  indicate  the  high  pres- 
sures resulting  from  injection  into  the  disposal  for- 
mation have  dissipated.  The  head  within  the  zone 
of  residual  contamination  in  the  disposal  formation 
is  now  8  m  below  the  level  of  the  St.  Clair  River. 
The  hydraulic  data  and  chemical  composition  of 
the  injected  waste  show  that  the  discharges  of 
tarry  liquids  on  the  bottom  of  the  St  Clair  River  in 
1984  and  1985  were  not  caused  by  upward  migra- 
tion of  injected  waste.  (Author's  abstract) 
W90-09308 


BACTERIAL  MUTAGENICITY  OF  LEACHATE 
WATER  FROM  MUNICIPAL  SEWAGE 
SLUDGE-AMENDED  SOILS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09335 


METALS    CONTROL    TECHNOLOGY:    PAST, 
PRESENT  AND  FUTURE. 

Illinois  Inst,  of  Tech.,  Chicago. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-09383 


CHEMICAL  EQUILIBRIUM  ANALYSIS  OF 
LEAD  AND  BERYLLIUM  SPECIATION  IN 
HAZARDOUS  WASTE  INCINERATORS. 

Kansas  State  Univ.,  Manhattan. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09385 


CHEMICAL  SPECIATION  OF  HEAVY 
METALS  IN  SOILS  FOLLOWING  LAND  AP- 
PLICATION OF  CONDITIONED  BIOLOGICAL 
SLUDGES  AND  RAW  PIG  MANURE. 

Pavia  Univ.  (Italy).  Dept.  of  Hydraulic  and  Envi- 
ronmental Engineering. 

M.  Baldi,  M.  C.  Negri,  and  A.  G  Capodaglio. 
IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  377- 
392,  8  fig,  4  tab,  16  ref. 

Descriptors:  'Chemical  speciation,  'Copper,  'Fate 
of  pollutants,  'Heavy  metals,  'Land  disposal, 
'Nickel,  'Path  of  pollutants,  'Urban  hydrology, 
'Waste  disposal,  'Zinc,  Farm  wastes,  Manure, 
Wastewater  irrigation. 

The  utilization  of  biological  sludge  from  civil  and 
industrial  wastewater  treatment  processes  as  or- 
ganic soil  conditioners  is  now  a  common  disposal 
practice  in  several  countries,  as  traditional  sludge 
management  practices  are  replaced  by  resource 
recovery  and  conservation  alternatives.  Fertirriga- 
tion  is  also  rapidly  becoming  a  widely  accepted 
and  adopted  method  of  disposal  for  untreated  or- 
ganic wastewaters.  Raw  pig  manure  is  often  dis- 
posed  of  in   this   way   because   it   contains   high 


quantities  of  macronutrients,  and  in  particular  ni- 
trogen, necessary  for  crops.  In  this  study  the  fate 
of  some  heavy  metals  introduced  into  the  soil 
matrix  by  the  addition  of  sludges  and  raw  manure 
is  investigated.  Three  different  extraction  schemes 
were  adopted.  In  each  extraction,  a  solid/liquid 
ratio  of  1:20  was  maintained.  An  aliquot  of  2.50  g 
of  soil  in  50  cc  of  bidistilled  water  was  centrifuged 
and  the  solid  phases  were  treated  with  50  cc  of  1 
M  KN03  solution  for  the  first  and  second  series, 
and  1  M  BaC12  solution  for  the  third  one.  Al- 
though the  three  separation  techniques  were  com- 
parable, the  BaC12  solution  was  more  effective 
than  the  1  M  KN)3  solution.  Apart  from  this 
consideration,  all  the  analytical  procedures  lead  to 
analogous  final  considerations.  The  three  heavy 
metals  (Cu,  Ni,  Zn)  considered  in  this  study  disso- 
ciate into  the  various  chemical  species  depending 
on  their  chemical  nature,  and  independently  from 
sludge  or  raw  manure  soil  treatments.  The  intrinsic 
metal  concentration  variance  from  the  untreated 
parcels  samples  is  often  comparable  with  that  ob- 
served in  the  remainder  of  the  treated  samples. 
After  a  whole  year  of  treatment,  not  only  was 
there  no  increase  in  the  total  quantity  of  metals  in 
the  agricultural  soil  layer,  but  even  the  most  easily 
metabolized  species  did  not  show  any  significant 
differences.  (See  also  W90-09381)  (Lantz-PTT) 
W90-09397 


CHEMICAL  DECONTAMINATION  OF 

DREDGED  MATERIALS,  SLUDGES,  COMBUS- 
TION RESIDUES,  SOILS  AND  OTHER  MATE- 
RIALS CONTAMINATED  WITH  HEAVY 
METALS. 

Heidelberg  Univ.  (Germany,  F.R.).  Inst,  fuer  Sedi- 
mentforschung. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-09402 


DISPOSAL  OF  DILUTE  AND  CONCENTRAT- 
ED AGRICULTURAL  PESTICIDES  USING  AB- 
SORPTION AND  CHEMICAL  AND  MICROBI- 
AL DEGRADATION. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For   primary   bibliographic   entry   see   Field   5D. 
W90-09459 


RUNOFF  LOSSES  OF  TWO  TRIAZINE  HERBI- 
CIDES AND  METACHLOR  FROM  CONVEN- 
TIONAL AND  NO-TILL  PLOTS  AS  INFLU- 
ENCED BY  SLUDGE. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Plant  Pathology,  Physiology  and 
Weed  Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09468 


RESULTS  OF  ON-GOING  MONITORING  OF 
THE  PERFORMANCE  OF  A  LOW  PERME- 
ABILITY CLAY  LINER,  KEELE  VALLEY 
LANDFILL,  MAPLE  ONTARIO. 

Golder  Associates,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09486 


PRESERVING  WATER  QUALITY  WITHOUT 
SEWERS:  A  CASE  STUDY  OF  ON-SITE 
WASTEWATER  DISPOSAL  HYDROGEO- 
LOGY. 

Shevenell  Gallen  and  Associates,  Inc.,  Portsmouth, 

NH. 

For   primarv   bibliographic   entry   see   Field    5G. 

W90-09487 


HYDROGEOLOGIC  CONSIDERATIONS  IN 
THE  DESIGN  AND  OPERATION  OF  A  PCB 
WASTE  CONTAINMENT  FACILITY  IN 
LONDON,  ONTARIO. 

Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 

J.  M.  Petrie,  and  A.  J.  Crutcher. 
IN:   Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues.  October 
17-19,  1989,  Kitchener,  Ontario,  Canada.  National 


•XJ 

St 

'X, 

i 

X 
I 
3K 


131 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


Water  Well  Association.  Dublin,  Ohio.  1989.  p 
109-121.  5  fig. 

Descriptors:  *Geohydrology,  'Groundwater 
movement,  'Hazardous  waste  disposal,  'Polychlo- 
rinated  biphenyls,  *Waste  disposal,  *Water  pollu- 
tion control.  Groundwater  level,  Hydraulic  gradi- 
ent, Leachates,  Permeability,  Water  table. 

As  part  of  the  cleanup  of  PCB  contaminated  soils 
in  Pottersburg  Creek  in  London,  Ontario,  it  was 
necessary  to  establish  secure  hazardous  waste  con- 
tainment facilities.  Four  double  clay  lined  facilities 
designed  to  maintain  an  inward  hydraulic  gradient 
were  constructed.  This  site  is  underlain  by  20  m  of 
generally  low  permeable  heterogeneous  tills  of 
which  the  upper  4  m  are  weathered  and  fractured. 
A  hydraulic  gradient  of  -0.65  is  directed  down- 
ward to  the  underlying  sand  and  gravel.  The  water 
table  fluctuates  seasonally  over  a  1.5  m  range  and 
at  the  end  of  the  summer  typically  lies  2-3  m  below 
ground  level.  This  double  liner  system  comprises  a 
Leak  Detection  System  (LDS)  consisting  of  a  0.3 
m  thick  sand  blanket  sandwiched  between  upper 
and  lower  recompacted  clay  liners,  lying  at  an 
elevation  some  2  m  below  the  low  water  table 
elevation.  The  fluid  level  in  the  LDS  is  controlled 
by  pumping,  to  ensure  that  groundwater  flow  is 
directed  inwards.  In  addition,  a  downward  gradi- 
ent is  maintained  across  the  upper  liner  from  the 
overlying  leachate  collection  system  (LCS).  The 
double  lined  construction,  taking  advantage  of 
inward  hydraulic  gradients,  provides  secure  con- 
tainment of  the  encapsulated  PCB  contaminated 
soils.  (See  also  W90-09479)  (Author's  abstract) 
W90-09488 


RISK  BASED  DECISION  MAKING  PROCESS 
FOR  THE  SELECTION  OF  SANITARY  LAND- 
FILLS: 'THE  POLITICAL  REALTY'. 

Trow,  Dames  and  Moore,  Mississauga  (Ontario). 
Waste  Management  and  Environment  Div. 
For  primary  bibliographic  entry  see  Field  6A. 
W90-09489 


NITRATE  LOADING  METHODOLOGIES  FOR 
SEPTIC  SYSTEM  PERFORMANCE  PREDIC- 
TION: STATE  OF  AN  ART. 

Gerber  (Robert  G),  Inc.,  Freeport,  ME. 

For   primary   bibliographic   entry   see   Field    5G. 
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DESTRUCTION  OF  PESTICIDES  AND  THEIR 
FORMULATIONS  IN  WATER  USING  SHORT 
WAVELENGTH  UV  LIGHT. 

California  Univ.,  Davis.  Dept.  of  Environmental 
Toxicology. 

D.  Peterson,  D.  Watson,  and  W.  Winterlin. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  44,  No.  5,  p  744-750, 
May  1990.  10  ref.  California  Dept.  of  Health  Serv- 
ices Contract  86-T0023. 

Descriptors:  'Degradation,  'Pesticides,  'Photoly- 
sis, 'Ultraviolet  radiation,  'Water  pollution  treat- 
ment, 'Water  treatment,  Benzenes,  Captan,  Chlor- 
dane,  Fate  of  pollutants,  Groundwater  pollution, 
Opacity,  Pesticide  kinetics,  Xylenes. 

Decontamination  of  water  polluted  with  toxic 
chemicals  poses  economic  and  logistical  challenges 
since  the  pollutants  are  usually  present  in  low 
concentrations  and  distributed  over  a  wide  area.  A 
number  of  strategies,  including  those  involving 
photochemical  processes,  have  been  proposed  and 
tested  to  destroy  toxic  materials  in  water.  In  this 
study,  a  photoreactor  equipped  with  a  high  pres- 
sure mercury  vapor  lamp  was  evaluated  for  the 
destruction  of  three  pesticides  and  the  inert  ingre- 
dient m-xylene  in  water.  Captan,  chlordane,  pen- 
tachloro  nitrobenzene  (PCNB),  and  m-xylene  were 
selected  as  model  compounds  for  this  study  based 
on  their  use,  resistance  to  UV  degradation,  and 
potential  presence  in  formulated  pesticide  materi- 
als. In  experiments  with  UV  light  and  115  ppm 
hydrogen  peroxide,  m-xylene  had  an  average  half 


life  of  4.0  minutes,  from  initial  concentrations  of 
36.1  ppm  and  56.7  ppm.  With  or  without  the 
presence  of  hydrogen  peroxide  or  carrier  solvent, 
1  ppm  captan  was  found  to  be  degraded  with  a  half 
life  of  1.4  minutes.  PCNB,  rapidly  degraded  in 
optically  clear  water  by  UV  light  with  or  without 
hydrogen  peroxide,  had  an  average  half  life  of  2.6 
minutes  at  initial  concentrations  ranging  from  0.09 
to  2.4  ppm.  Hydrogen  peroxide  also  had  no  effect 
on  the  rate  of  chlordane  breakdown.  Chlordane 
was  destroyed  following  first  order  kinetics  with  a 
half  life  of  3.9  minutes.  Although  the  system  used 
in  this  study  rapidly  degraded  m-xylene  and  the 
three  pesticides  in  optically  clear  water,  the  optical 
clarity  of  the  wastewater  is  critical  to  the  success 
of  the  pesticide  breakdown.  Using  a  1000  ppm 
solution  of  PCNB  created  as  a  0.2%  emulsifiable 
concentrate  formulation,  there  was  no  detectable 
destruction.  The  Perox  Pure  Model  SQ-5  photor- 
eactor used  is  most  suited  for  the  treatment  of 
dilute  pesticides  in  groundwater  or  surface  runoff 
water,  not  for  high  concentrations  of  hazardous 
materials.  (VerNooy-PTT) 
W90-08656 


DEFLUORIDATION  OF  WATER  BY  ADSORP- 
TION ON  FLY  ASH. 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 

Applied  Chemistry. 

For   primary   bibliographic   entry   see   Field    5D. 
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COMPUTER  APPLICATIONS  IN  WATER 
SUPPLY.  VOLUME  1:  SYSTEMS  ANALYSIS 
AND  SIMULATION. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  445  p.  Edited  by  Bryan  Coulbeck  and  Chun- 
Hou  Orr. 

Descriptors:  'Algorithms,  'Computer  models, 
'Computer  programs,  'Computer-aided  design, 
'Computers,  'Mathematical  models,  'Model  stud- 
ies, 'Water  conveyance,  Control  systems,  Mathe- 
matical analysis,  Mathematical  equations,  Water 
supply,  Water  supply  development,  Water  users. 

The  specific  and  unique  features  of  water  supply 
and  distribution  systems  and  the  complexities  of 
the  modeling  and  control  tasks  have  been  the 
subject  of  research  attention  over  a  number  of 
years.  Efficient  algorithmic  procedures  and  tech- 
niques have  evolved  for  analysis,  design  and  opti- 
mized control  purposes.  The  water  industry  ap- 
pears to  be  committed  to  the  development  of  user 
friendly  computer  programs  incorporating  these 
latest  research  results.  This  text  consists  of  the 
edited  proceedings  of  the  International  Conference 
on  Computer  Applications  for  Water  Supply  and 
Distribution,  held  September  8-10,  1987  at  Leices- 
ter Polytechnic,  England.  The  subject  matter  in- 
cludes descriptions  of  associated  algorithms  and 
computer  program  implementations  together  with 
current  practice  in  applications  of  the  work  to  real 
systems.  Specific  requirements  and  general  over- 
views are  presented  for  management,  engineering, 
operations,  computing  and  research.  Volume  I 
covers  computer-based  techniques  for  data  collec- 
tion, engineering  analysis,  mathematical  modeling 
and  operational  simulation  of  water  supply  and 
distribution  systems.  (See  W90-08777  thru  W90- 
08799)  (Mertz-PTT) 
W90-08776 


GRADIENT  ALGORITHM  FOR  THE  ANALY- 
SIS OF  PIPE  NETWORKS. 

Bologna  Univ.  (Italy).   1st.  di  Costruzioni  Idrau- 

liche. 

E.  Todini,  and  S.  Pilati. 

IN:    Computer    Applications    in    Water    Supply. 

Volume  1:  Systems  Analysis  and  Simulation.  John 

Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 

p  1-20.  18  ref. 

Descriptors:  'Algorithms,  'Computer  models, 
•Mathematical  equations,  'Network  analysis, 
♦Water  conveyance.  Computer  analysis,  Comput- 
ers, Flow  augmentation,  Incomplete  Choleski  Fac- 
torization/Modifi,  Model  studies,  Newton-Raph- 
son  technique,  Pipe  flow. 


In  order  to  find  the  solution  of  the  system  of  partly 
linear  and  partly  nonlinear  equations  describing  the 
network  flow  problem,  the  Newton-Raphson  tech- 
nique given  both  unknown  pipe  flows  and  un- 
known nodal  heads,  can  lead  to  an  extremely  con- 
vergent scheme.  The  derivation  of  a  gradient  algo- 
rithm can  be  used  for  flow  analysis  in  pipe  net- 
works. The  Newton-Raphson  technique  was  ap- 
plied both  in  terms  of  nodal  heads  and  pipe  flows 
to  the  simultaneous  solution  of  the  system  of  partly 
linear  and  partly  nonlinear  equations  expressing 
mass  and  energy  balance.  The  problem  was  analyt- 
ically reconducted  to  the  interactive  solution  of  i 
system  of  linear  equations,  which  size  equals  the 
number  of  unknown  heads.  The  solution  was  ther 
efficiently  obtained  using  the  Incomplete  Cholesk 
Factorization/Modified  Conjugate  Gradient  algo 
rithm.  The  convergence  properties  of  this  or  simi 
lar  schemes,  combined  to  the  limited  number  o; 
operations  required  make  this  scheme  particularlj 
useful  for  the  solution  of  large  and  complex  net 
works  on  small  machines,  such  as  personal  com 
puters.  (See  also  W90-08776)  (Mertz-PTT) 
W90-08777 


COMPARISON  OF  COLEBROOK-WHITE  ANE 
HAZEN-WILLIAMS  FLOW  MODELS  » 
REAL-TIME  WATER  NETWORK  SIMULA 
TION. 

Durham  Univ.  (England).  School  of  Engineerinj 
and  Applied  Science. 

A.  Usman,  R.  S.  Powell,  and  M.  J.  H.  Sterling. 
IN:    Computer    Applications    in    Water    Supply 
Volume  1:  Systems  Analysis  and  Simulation.  Johi 
Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988 
p  21-37.  3  fig,  6  tab,  12  ref. 

Descriptors:  'Computer  models,  'Flow  models 
'Network  analysis,  'Pipe  flow,  'Water  convey 
ance,  Colbrook-White  model,  Comparison  studies 
Computers,  Hazen-Williams  model,  Model  studies 
Network  design,  Newton-Raphson  technique,  Vis 
cosity,  Water  temperature. 

The  implications  of  modeling  large  water  distribu 
tion  networks  using  the  Colebrook-White  am 
Hazen-Williams  representations  as  the  basis  of  th 
dynamic  real-time  simulator  were  investigated.  Ii 
both  cases,  the  Newton-Raphson  iterative  proce 
dure  was  used.  The  Colebrook-White  flow  mode 
proved  very  cumbersome  compared  to  the  Hazen 
Williams  flow  coefficient,  but  the  Hazen-William 
suffered  a  drawback  in  that  it  was  not  very  accu 
rate  under  varying  flow  conditions.  The  Hazen 
Williams  flow  model  did  not  incorporate  a  depen 
dance  on  water  temperature  and,  therefore,  wa 
not  a  reliable  model  for  varying  flow  condition 
that  occurred  from  one  season  to  another.  On  th 
other  hand,  the  Colebrook-White  flow  model  e> 
plicitly  depended  on  water  viscosity,  which  is 
function  of  water  temperature.  Hence,  using  th 
Colbrook-White  flow  model,  the  average  wate 
temperature  could  be  altered  or  selected  on-line 
thus  making  the  model  very  attractive  for  real-tim 
dynamic  simulation  for  varying  flow  conditions.  1 
was  concluded  that  the  Colebrook-White  represer 
tation  was  better  suited  to  real-time  computation  c 
wide  ranging  flow  conditions  and  could  be  incoi 
porated  with  acceptable  accuracy  and  computatio 
time.  (See  also  W90-08776)  (Mertz-PTT) 
W90-08778 


COMPARISON  OF  THE  GRADIENT  METHOl 
WITH  SOME  TRADITIONAL  METHODS  FOl 
THE  ANALYSIS  OF  WATER  SUPPLY  DISTR1 
BUTION  NETWORKS. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  c 

Civil  Engineering. 

R  Salgado,  E.  Todini,  and  P.  E.  O'Connell. 

IN:    Computer    Applications    in    Water    Supph 

Volume  1:  Systems  Analysis  and  Simulation.  Joh 

Wiley  and  Sons,  Inc.,  New  York,  New  York.  1981 

p  38-62.  4  fig,  1  tab,  28  ref,  append. 

Descriptors:  'Algorithms,  'Computer  model: 
•Network  analysis,  'Water  conveyance,  'Wate 
distribution,  Comparison  studies,  Computer  anal) 
sis,  Computers,  Hydraulic  gradient,  Model  studie: 
Optimization,  Pipe  flow,  Water  supply. 


132 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration — Group  5F 


A  gradient  algorithm  for  the  analysis  of  water 
supply  distribution  networks  was  compared  with 
other  traditional  gradient  algorithms  (simultaneous 
path  and  linear  theory).  The  algorithm  showed 
robust  behavior  when  run  with  some  examples 
simulating  different  operational  situations,  while 
(he  most  reliable  traditional  methods  demonstrated 
a  variety  of  problems.  The  proposed  gradient 
method  could  directly  solve  looped  and  partly 
branched  networks,  while  the  simultaneous  path 
method  required  transformation  into  an  equivalent 
looped  network  prior  to  the  application  of  the 
iterative  algorithm.  The  proposed  gradient  method 
did  not  need  a  loop  or  path  definition,  as  did  the 
simultaneous  path  adjustment  and  the  linear  theory 
methods.  The  proposed  gradient  method  could 
also  solve  in  a  straightforward  way  networks  that 
may  become  disjointed  during  certain  periods  of 
operation.  Additionally,  the  proposed  method  can 
be  implemented  on  a  personal  computer,  given  its 
low  requirement  of  memory  and  its  high  speed. 
The  proposed  method  can  be  applied  for  design 
and  operation  optimization  purposes,  since  its  fast 
and  reliable  convergence  properties  make  it  prefer- 
able to  the  traditional  methods.  An  extended  ver- 
sion of  the  method,  able  to  cope  with  unsteady 
flow,  is  currently  under  development.  (See  also 
W90-08776)  (Mertz-PTT) 
W90-08779 


NETWORK  ANALYSIS--THE  REAL  STORY. 

WRc  Engineering,  Swindon  (England). 

R.  Allen. 

IN:    Computer    Applications    in    Water    Supply. 

Volume  1:  Systems  Analysis  and  Simulation.  John 

Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 

p  63-80.  5  fig,  3  tab. 

Descriptors:  'Computer  models,  'Mathematical 
models,  *Model  studies,  'Network  analysis,  'Pipe 
flow,  'Water  conveyance,  'Water  distribution, 
Calibration,  Comprehensive  planning,  Computer 
analysis,  Computers,  Model  testing,  Project  plan- 
ning. 

A  computer  model  of  a  water  distribution  system  is 
a  set  of  equations  that  calculates  the  pressures  and 
flows  in  that  system.  Results  from  the  model  are 
only  as  accurate  as  the  data  with  which  they  are 
determined.  The  planning  and  practical  aspects  of 
model  production  are  equally  as  important  as  its 
calibration  and  utilization.  The  three  main  stages  of 
network  analysis  are  Planning,  Performance  and 
Practice.  The  calibration  stage  of  preparing  a  net- 
work model  follows  a  great  deal  of  preparatory 
work  and  planning  for  which  experience  is  essen- 
tial. Setting  the  objectives  and  performance  stand- 
ards for  the  model  following  discussions  with  end 
users,  distribution  staff  and  network  analysis  ex- 
perts is  a  priority  with  should  be  undertaken  at  the 
earliest  opportunity.  The  planning  and  perform- 
ance of  an  adequately  detailed  field  test  is  another 
important  step  and  mistakes  of  omissions  at  this 
stage  can  be  costly,  both  financially  and  operation- 
ally. At  all  stages  during  the  study,  close  interac- 
tion between  distribution  system  staff  and  the 
study  team  is  essential.  Of  the  three  stages-plan- 
ning, performance  and  practice-none  is  more  in- 
trinsically valuable  than  the  planning  stage  which 
sets  the  objectives,  scope  and  detail  of  the  model 
and  defines  its  final  accuracy  and  applicability. 
(See  also  W90-08776)  (Mertz-PTT) 
W90-08780 


SOME  DYNAMIC  DEMAND  ASPECTS  OF 
NETWORK  ANALYSIS  MODELLING. 

Ward,  Ashcroft  and  Parkman,  Chester  (England). 
G.  J.  Cleverly,  and  W.  G.  Wright. 
IN:  Computer  Applications  in  Water  Supply. 
Volume  1:  Systems  Analysis  and  Simulation.  John 
Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 
p  81-103.  9  fig,  9  tab,  2  ref. 

Descriptors:  'Computer  programs,  'Data  acquisi- 
tion, 'Network  analysis,  'Water  demand,  'Water 
use,  Computer  analysis,  Computers,  Data  interpre- 
tation, England,  GINAS  program,  Model  studies, 
WATNET  program,  Water  conveyance,  Water 
metering. 

Data  collection  constitutes  a  major  component  of 
network  analysis  and  a  balance  must  be  achieved 


between  precision  and  cost  if  the  exercise  is  to  be 
worthwhile.  The  characteristics  of  each  major 
component  of  demand,  including  the  diurnal  varia- 
tion in  demand,  can  be  determined  from  a  combi- 
nation of  accurate  field  measurements,  billing 
records  and  known  or  assumed  consumption  char- 
acteristics. Inaccuracies  will  exist,  however,  and 
some  judgement  is  required  if  the  sophisticated 
facilities  available  on  the  GINAS  and  WATNET 
programs  considered  are  to  be  fully  exploited.  The 
use  of  demand  allocation  areas  based  on  postal 
codes  is  considered  advantageous.  The  allocation 
of  the  leakage  component  of  demand  is  described 
for  the  rural  Yorkshire  Water  and  North  West 
Water,  England  systems.  The  adoption  of  10  hour 
and  16  hour  metered  demand  profiles  with  night- 
time usage  at  50%  of  the  average  usage  is  advocat- 
ed. A  peak  factor  of  2.5  for  total  demand  is  only 
considered  appropriate  to  small  supply  areas  (typi- 
cally less  than  1000  properties).  Standard  demand 
profiles  can  be  established  for  most  categories  of 
metered  consumers.  Other  categories  of  metered 
consumers  with  a  less  predictable  characteristic 
(for  example,  horitcultural  users)  must  be  individ- 
ually measured  wherever  they  represent  a  signifi- 
cant demand  on  the  system.  (See  also  W90-08776) 
(Mertz-PTT) 
W90-08781 


NETWORK  ANALYSIS:  A  USER'S  VIEW- 
POINT. 

Haiste  Ltd.,  Leeds  (England). 

J.  Suter,  and  C.  D.  Newsome. 

IN:    Computer    Applications    in    Water    Supply. 

Volume  1:  Systems  Analysis  and  Simulation.  John 

Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 

p  104-126.  4  fig,  3  tab,  4  ref. 

Descriptors:  'Computer  models,  'Data  acquisition, 
'Metropolitan  water  management,  'Network  anal- 
ysis, 'Optimization,  'Water  conveyance,  'Water 
distribution,  'Water  management,  Computer  anal- 
ysis, England,  Management  planning,  Model  stud- 
ies, Performance  evaluation,  Pipe  flow,  Telemetry. 

In  recent  years  the  need  for  more  advanced  tech- 
niques for  the  operational  management  of  water 
distribution  systems  has  been  clearly  identified.  To 
meet  these  needs  Yorkshire  Water  Western  Divi- 
sion devised  an  integrated  program  of  Network 
Management  revolving  around  a  4  year  program 
of  network  analysis  which  commenced  in  1985/ 
1986.  The  principal  elements  of  Network  Manage- 
ment, which  includes  leakage  control,  pressure 
control,  network  reinforcements  and  telemetry  are: 
(1)  The  establishment  and  implementation  of  data 
acquisition  systems;  (2)  The  implementation  of 
comprehensive  asset  records  and  a  performance 
register;  and  (3)  The  utilization  of  these  systems  to 
optimize  network  performance.  The  models  are 
currently  proving  invaluable  in  the  design  of  dis- 
trict metering  and  pressure  reduction  schemes 
which  are  being  implemented  under  the  network 
management  program.  The  models  are  also  finding 
extensive  use  in  the  design  of  new  works  and  in  the 
investigation  of  operational  problems.  The  pro- 
gram has  identified  the  need  for  additional  work 
on  the  derivation  of  demand  profiles  and  in  the 
performance  of  existing  monitoring  equipment,  al- 
though the  equipment  trials  currently  being  under- 
taken have  yielded  encouraging  preliminary  re- 
sults. (See  also  W90-08776)  (Mertz-PTT) 
W90-08782 


OPERATIONAL  EXPERIENCE  OF  GINAS 
AND  WATNET. 

Ward,  Ashcroft  and  Parkman,  Chester  (England). 
W.  G.  Wright,  and  G.  J.  Cleverly. 
IN:  Computer  Applications  in  Water  Supply. 
Volume  1:  Systems  Analysis  and  Simulation.  John 
Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 
p  127-154.  6  fig,  6  tab,  3  ref. 

Descriptors:  'Computer  models,  'Computer  pro- 
grams, 'GINAS  program,  'Network  analysis, 
'WATNET  program,  'Water  conveyance,  'Water 
distribution,  Comparison  studies,  Computer  analy- 
sis, England,  Metropolitan  water  management, 
MicroWATNET  model,  Model  studies,  Model 
testing,  Rural  areas,  Water  demand.  Water  man- 
agement. 


In  an  effort  to  develop  a  computer  model  for  the 
trunk  mains  network  in  the  Hull  City  Distribution 
Zone,  England,  four  case  studies  (three  urban  and 
one  rural)  were  examined  using  either  the 
WATNET,  MicroWATNET  or  GINAS  pro- 
grams. Network  analysis  studies  showed  that  accu- 
rate network  models  were  capable  of  being  pro- 
duced using  all  three  of  the  programs. 
MicroWATNET,  while  not  as  powerful  at  the 
other  programs,  did  not  rely  on  a  mainframe  com- 
puter, so  had  the  advantage  of  being  portable.  The 
graphics  of  WATNET  proved  most  useful. 
MicroWATNET  and  GINAS  were  both  limited 
by  the  number  of  nodes  they  were  capable  of 
modeling.  The  50  time  steps  available  on  GINAS 
prevented  a  full  24  hour  analysis  during  one  simu- 
lation, although  the  program  allowed  incorpora- 
tion of  a  greater  number  of  demand  types  and  was 
the  only  program  that  allowed  modeling  of  pres- 
sure switches.  When  models  were  divided  into 
subareas,  the  curved  head  reservoir  facility  on 
GINAS  was  very  useful.  When  comparing  rural 
and  urban  studies,  it  was  found  that  rural  studies 
typically  had  more  dynamic  features  and  were 
more  sensitive  to  variations  in  large  consumers' 
demands.  Rural  models  were  also  more  sensitive  to 
small  changes  in  diameter  or  roughness  value  or 
extended  lengths  of  mains  and  leakage  levels  were 
more  difficult  to  determine  and  allocate.  Virtually 
all  rural  mains  required  modeling,  irrespective  of 
size  and  rural  studies  were  more  sensitive  to  sea- 
sonal changes  in  metered  demand,  especially  horti- 
cultural demands.  (See  also  W90-08776)  (Mertz- 
PTT) 
W90-08783 


LONDON'S  WATER  SUPPLY  IN  THE  21ST 
CENTURY-COMPUTER  MODELLING  AS- 
PECTS. 

Thames    Water    Authority,    Reading    (England). 

Planning  Dept. 

M.  Keane,  R.  Harrison,  and  N.  Britton. 

IN:    Computer    Applications    in    Water    Supply. 

Volume  1:  Systems  Analysis  and  Simulation.  John 

Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 

p  155-174.  9  fig,  1  ref. 

Descriptors:  'Computer  models,  'England, 
'London,  'Model  studies,  'Network  analysis, 
•Network  design,  'Water  conveyance,  'Water 
demand,  'Water  distribution,  'Water  supply,  Com- 
puter analysis,  Computer  programs,  Cost  analysis, 
Optimization,  Pipe  flow,  Tunnel  construction, 
WATNET  program,  Water  supply  development. 

Faced  with  a  continuing  growth  in  demand  and 
the  need  to  replace  a  large  part  of  London's  aging 
water  supply  system,  Thames  Water  has  devised 
an  integrated  strategy  for  future  water  supply  to 
the  Capital.  At  the  core  of  this  strategy  is  the 
construction  of  over  60  km  of  deep  tunnel  (the 
London  Water  Ring  Main)  to  convey  water  to  the 
Captial's  major  demand  centers.  The  Ring  Main 
will  supply  some  1,300  million  L/day  of  treated 
water  which  is  equivalent  to  50%  of  London's 
current  average  daily  supplies.  An  optimum  flow 
rate  of  1.25  m/s  has  been  assumed  for  the  purpose 
of  design  calculations  to  keep  friction  losses  to  a 
minimum.  Several  route  options  were  simulated 
and  the  results  indicated  that  these  had  little  effect 
upon  the  hydraulic  gradient  to  the  demand  centers. 
Results  obtained  from  the  WATNET  analysis 
were  thought  sufficient  to  provide  a  comparison  of 
the  route  options,  based  on  pumping  costs.  In  early 
1986,  Leicester  Polytechnic  was  commissioned  to 
produce  a  model  of  the  projected  Ring  Main  and 
the  primary  trunk  distribution  system,  including 
service  reservoirs  and  existing  pumps  utilizing  the 
GINAS  suite  of  programs.  As  construction  of  the 
model  progressed,  it  was  apparent  that  the  per- 
formance of  the  individual  zones  was  not  as  inde- 
pendent as  had  initially  been  thought.  When  com- 
pleted the  final  model  will  include  60  distribution 
zones,  25  service  reservoirs,  1 1  Ring  Main  pum- 
pout  shafts,  10  surface  high  lift  pumping  stations, 
and  5  treatment  works.  In  March  1986,  the  Secre- 
tary of  State  for  the  Environment  turned  the  first 
sod  on  the  Stoke  Newington  shaft,  signalling  the 
commencement  of  work  on  the  London  Water 
Ring  Main  project.  (See  also  W90-08776)  (Mertz- 
PTT) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


W90-08784 


SYSTEMS  APPROACH  TO  EXTENDED  GINAS 
APPLICATIONS. 

Leicester  Polytechnic  (England).   Water  Control 

Unit. 

C.  H.  Orr,  and  B.  Coulbeck. 

IN:    Computer    Applications    in    Water    Supply. 

Volume  1:  Systems  Analysis  and  Simulation.  John 

Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 

p  175-195.  6  fig,  lOref. 

Descriptors:  'Computer  programs,  *Cost  analysis, 
•GINAS  program,  'Network  analysis,  'Simula- 
tion analysis,  'Systems  analysis,  'Water  convey- 
ance, 'Water  demand,  'Water  distribution,  Com- 
puter analysis,  Computer  models,  Computers,  Con- 
trol systems,  Data  analysis,  Hydraulic  models, 
Model  studies,  Pipe  flow,  Telemetry. 

GINAS  (Graphical  Interactive  Network  Analysis 
and  Simulation)  is  a  computer  program  that  pro- 
vides comprehensive  network  analysis  and  simula- 
tion facilities  for  water  distribution  systems.  The 
program  includes  hydraulic  simulation,  as  well  as 
cost  computation.  The  system  hydraulic  option  can 
be  used  for  both  static  and  dynamic  simulations. 
Cost  computation  can  be  applied  to  all  available 
pump  and  supply  sources  to  provide  operating 
costs  for  defined  control  strategy.  Together,  these 
hydraulic  cost  computations  provide  a  powerful 
facility  for  system  analysis,  engineering  design,  and 
operational  control.  An  External  Data  Entry  facili- 
ty allows  operational  data  to  be  directly  input  from 
selected  external  processes.  Upon  completion  of 
the  corresponding  GINAS  computation,  simulated 
results  are  returned  to  the  external  process  via  an 
External  Results  Output  facility.  This  data  ex- 
change capability  allows  GINAS  to  be  connected 
to  a  range  of  external  systems,  such  as  telemetry 
linked  on-line  simulation,  closed-loop  system  con- 
trol, etc.  The  outlined  interface  capability  permits 
a  systems  approach  towards  full  integration  with 
operational  control  schemes  that  can  be  valuable  in 
the  overall  management  of  water  supply  systems. 
(See  also  W90-08776)  (Mertz-PTT) 
W90-08785 


USE  OF  SIMULATION  MODELS  OF  WATER 
SUPPLY  SYSTEMS-PROCESSING  OF  INPUT 
AND  OUTPUT  DATA. 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

H.  Alegre,  and  S.  Teixeira  Coelho. 

IN:    Computer    Applications    in    Water    Supply. 

Volume  1:  Systems  Analysis  and  Simulation.  John 

Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 

p  196-218.  5  fig,  11  ref,  append. 

Descriptors:  'Computer  models,  'Computer  pro- 
grams, 'Data  requirements,  'Model  studies,  'Net- 
work analysis,  'Simulation  analysis,  'Water  con- 
veyance, Computer  analysis,  Computers,  Data 
analysis,  Data  interpretation,  Data  quality  control, 
Hardy-Cross  method,  SILOCA  program,  SIMAI 
program,  SIMAL  program,  SIMAV  program,  SI- 
PREDA  program,  Water  demand,  Water  manage- 
ment, Water  supply. 

Simulation  models  of  water  supply  systems  have 
been  used  at  the  Laboratorio  Nacional  de  Engen- 
haria Civil  for  some  years.  Water  supply  systems 
design  and  simulation  models  become  far  more 
attractive  and  easy-to-use  tools  for  supporting  de- 
cision-makers if  data  preparation  and  modification 
is  simple  and  rapid  and  outputs  are  easy  to  inter- 
pret. Therefore,  processing  of  input  and  output 
data  of  water  supply  and  distribution  models  have 
deserved  a  special  attention  in  Laboratorio  Na- 
cional de  Engenharia  Civil's  research  activity  in 
the  field  of  water  supply.  Appropriate  software  is 
to  be  connected  to  a  relational  data  base  and 
included  in  an  experimental  Decision-Support- 
System  to  be  designed  for  off-line  management  of 
the  water  supply  and  distribution  systems  of  the 
Almada  Municipality.  The  first  computer  program 
developed  to  solve  the  hydraulic  equilibrium  of  a 
water  supply  network  was  devised  in  the  early 
1960s.  The  program  was  written  in  ALGOL  and 
used  the  Hardy-Cross  method  to  solve  loop  equa- 
tions. Preparation  on  input  data  was  very  tedious 


and  had  little  practical  use.  Since  then,  SIMAL1, 
SIMAL2  and  SIMAL3  programs  have  been  used. 
SIMAV  was  used  to  detect  the  most  frequent 
mistakes  committed  when  preparing  input  data  for 
SIMAL  1.  SILOCA  is  a  very  simple  program  that 
allowed  for  considerable  time-savings.  Two  other 
programs  concerned  with  network  loading  were 
later  developed-SIMAI  and  SIPREDA.  (See  also 
W90-08776)  (Mertz-PTT) 
W90-08786 


APPLICATIONS  OF  MICROCOMPUTERS  IN 
THE  DESIGN  AND  OPTIMISATION  OF 
WATER  SUPPLY  AND  DISTRIBUTION  SYS- 
TEMS IN  DEVELOPING  COUNTRIES. 

City  Univ.,  London  (England).  Thermo-Fluids  En- 
gineering Research  Center. 
A.  R.  D.  Thorley,  and  D.  J.  Wood. 
IN:  Computer  Applications  in  Water  Supply. 
Volume  1:  Systems  Analysis  and  Simulation.  John 
Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 
p  219-245.  7  fig,  7  tab,  8  ref. 

Descriptors:  'Computer  analysis,  'Computer 
models,  'Cost  analysis,  'Developing  countries, 
'Microcomputers,  'Network  design,  'Optimiza- 
tion, 'Water  conveyance,  'Water  distribution, 
'Water  supply,  Management  planning,  Model 
studies,  Pipe  flow,  Project  planning,  Pumps,  Reser- 
voirs, Water  demand,  Water  loss. 

Microcomputers  are  providing  engineers,  design- 
ers, and  managers  with  considerably  improved 
methods  for  the  design,  optimization,  and  oper- 
ation of  water  supply  and  distribution  systems. 
Any  hydraulic  analysis  model  should  allow  consid- 
eration of  general  network  configurations  with  no 
restrictions  on  the  location  of  pumps,  reservoirs, 
and  similar  storage  arrangements,  as  well  as  ac- 
commodating various  other  hydraulic  components. 
To  achieve  this  each  pipe  section  should  be  capa- 
ble of  including  pumps,  various  valves  and  fittings 
that  cause  concentrated  energy  losses,  and  connec- 
tions to  constant  pressure  supplies  or  discharges. 
The  use  of  slightly  less  sophisticated  models,  capa- 
ble of  being  run  on  microcomputers,  can  help 
contain  the  expense  of  preliminary  studies.  Basic 
assumptions  that  must  be  made  when  using  a  per- 
sonal computer  include:  a  preliminary  project 
scheme  has  been  formulated;  construction  cost  and 
other  project  cost  items  relevant  to  the  system 
have  been  estimated;  operation  and  maintenance 
costs  of  the  system  during  the  first  year  have  been 
estimated;  the  project  is  to  be  financed  solely  from 
a  loan  for  the  full  cost;  only  the  first  three  years  on 
operation  are  considered;  and  measures  of  financial 
feasibility  are  based  on  design,  construction,  and 
operating  costs.  Water  demand  projections  include 
the  domestic,  commercial  and  industrial  demands 
and  also  include  provision  for  unaccounted  water 
such  as  leakage  losses.  Total  project  cost  is  the  sum 
of  the  costs  of  construction,  including  land,  engi- 
neering, legal  costs  and  capitalized  interest.  (See 
also  W90-08776)  (Mertz-PTT) 
W90-08787 


WATER  SUPPLY  APPLICATIONS  PRO- 
GRAMS IN  AN  OPERATIONS  ENVIRON- 
MENT. 

Leicester  Polytechnic  (England).  Water  Control 
Unit. 

C.  H.  Orr,  B.  Coulbeck,  and  M.  Brdys. 
IN:    Computer    Applications    in    Water    Supply. 
Volume  1:  Systems  Analysis  and  Simulation.  John 
Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 
p  246-267.  11  fig,  10  ref 

Descriptors:  'Computer  programs,  'Operating 
policies,  'Pumps,  'Water  conveyance,  'Water 
supply,  Computer  analysis,  Computer  models, 
Computers,  England,  GIDAP  program,  GIMPOS 
program,  GINAS  program,  GINED  program, 
GIPOS  program,  Model  studies,  Simulation. 

A  suite  of  computer  applications  programs,  devel- 
oped within  the  Water  Control  Unit,  for  analysis, 
design,  simulation,  and  control  of  water  supply  and 
distribution  systems  was  examined.  Independent 
operations  of  GIPADS,  GINAS,  GINED, 
GIPOS/GIMPOS,  and  GIDAP  were  reviewed. 
These  programs  are  intended  for  use  in  both  engi- 


neering and  operational  situations  and  are  present- 
ly used  by  a  number  of  United  Kingdom  water 
authorities  and  engineering  consultants.  Although 
designed  as  individual  modules,  the  programs  are 
functionally  related  and  can  be  used  in  conjunction 
with  each  other  to  form  integrated  environment 
for  on-line  control  schemes.  The  proper  environ- 
ment for  operational  control  should  contain  vari- 
ous tools  for  evaluation,  and  implementation  of  on- 
line control  schemes.  The  controller  is  an  essential 
element  of  the  overall  scheme.  A  successful  imple- 
mentation requires  a  thorough  understanding  of 
the  system  behavior  and  a  comprehensive  evalua- 
tion of  the  system  performance  under  any  control 
policy.  A  simulation  facility  can  be  used  to  carry 
out  these  tasks.  The  availability  of  a  simulation  tool 
can  also  aid  in  general  system  designs  as  well  as  in 
daily  operations.  Pumps  are  usually  the  main  con- 
trol elements.  Their  hydraulic  and  power  charac- 
teristics should  be  analyzed  fully  and  modeled 
accordingly.  (See  also  W90-08776)  (Mertz-PTT) 
W90-08788 


TIME  SERIES  MODELLING  OF  WATER 
DEMAND-A  STUDY  ON  SHORT-TERM  AND 
LONG-TERM  PREDICTIONS. 

Instituto    de    Ingenieria    Cibernetica,     Barcelona 
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Volume  1:  Systems  Analysis  and  Simulation.  John 
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p  268-288.  7  fig,  4  tab,  13  ref. 

Descriptors:  'ARIMA  model,  'Computer  models, 
'Metropolitan  water  management,  'Model  studies, 
'Spain,  'Time  series  analysis,  'Water  conveyance, 
'Water  demand,  Computer  analysis,  Estimating, 
Forecasting,  Water  distribution. 

One  of  the  main  problems  affecting  the  manage- 
ment of  water  distribution  systems  is  the  forecast- 
ing of  consumer  demands  ahead  of  time.  It  is 
particularly  important  that  short-term  (24-hour) 
forecasts  of  water  demand  be  accurately  estimated 
in  order  that  minimum-cost  pumping  schedules 
may  be  computed.  The  development  of  water 
demand  models  in  urban  water  distribution  systems 
through  time  series  analysis  was  considered.  The 
use  of  ARIMA  (auto-regressive,  integrated, 
moving  average)  models  containing,  in  some  cases, 
periodic  deterministic  components  was  studied  for 
daily  and  monthly  demand  predictions  in  the  distri- 
bution networks  of  Barcelona,  Spain.  For  several 
months,  a  program  for  on-line  forecasting  was 
implemented  in  the  centralized  command  system  of 
Barcelona  to  validate  the  model.  Though  the  pre- 
dictions were  initially  good,  as  soon  as  a  large 
deviation  of  demand  from  the  predicted  value  oc- 
curred, the  situation  deteriorated.  A  periodic 
seven-day  pattern  was  observed  in  the  prediction 
errors,  which  showed  a  non-decreasing  sequence 
of  error  in  successive  seven-day  periods  after  an 
abnormally  large  prediction  error.  In  the  stochastic 
model,  a  seasonal  12-month  pattern  with  no  appar- 
ent changes  in  the  variance  values  between  differ- 
ent periods  was  observed.  The  mean  value  tended, 
however,  to  increase  from  one  period  to  the  other, 
a  fact  which  suggested  non-stationarity  of  the 
series  confirmed  by  the  study  of  the  autocorrela- 
tion functions.  Hourly  forecasts  were  derived  from 
daily  predictions  through  the  use  of  average  load 
allocation  curves.  (See  also  W90-08776)  (Mertz- 
PTT) 
W90-08789 
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TO  WATER  DEMAND  PREDICTION. 
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Descriptors:  'Computer  models,  'Forecasting, 
•Time  series  analysis,  'Water  demand,  ARIMA 
model,  Computer  analysis,  Management  planning, 


134 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration — Group  5F 


Model    studies,    Prediction,    Statistical    analysis, 
Water  conveyance,  Water  supply. 

A  prerequisite  for  on-line  control  of  water  supply 
distribution  systems  is  the  short-term  prediction  of 
water  demands.  Time  series  analysis  was  employed 
in  this  study  for  the  modeling  and  predicting  of 
hourly  water  demands.  For  the  purpose  of  on-line 
control  of  a  water  supply  distribution  system,  it 
was  necessary  to  obtain  one-step  ahead  prediction, 
on  a  short-term  basis  of  hourly  or  daily  demands. 
In  this  study,  it  was  found  that  the  water  demand 
could  be  expressed  using  the  difference  equation 
known  as  an  ARIMA  model.  The  time  series  of 
hourly  demand  was  obtained  from  two  methods: 
one  was  formed  by  considering  each  following 
hour  of  the  same  day,  another  was  formed  by 
considering  the  same  hour  for  each  following  day. 
Time  series  analysis  proved  suitable  for  the  model- 
ling and  short-term  predicting  of  water  demands. 
Higher  predicting  precision  could  be  obtained  by 
combining  the  two  methods  for  predicting  hourly 
demands.  The  results  imply  that  the  methods  are 
applicable  to  long-term  prediction,  giving  an  ade- 
quate data  base  for  the  purpose  of  designing  and 
planning  water  supply  systems.  (See  also  W90- 
08776)  (Mertz-PTT) 
W90-08790 


AUTOMATED  METHOD   FOR  PROCESSING 
CONSUMER  DEMAND  INFORMATION  WITH 
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Descriptors:  'Automation,  'Computer  models, 
•Data  acquisition,  'Data  analysis,  'England, 
'Model  studies,  'Water  allocation,  'Water 
demand,  'Water  distribution,  Computer  analysis, 
Computers,  Metropolitan  water  management,  Net- 
work analysis,  Simulation,  Water  metering. 

Computer  simulation  of  water  distribution  net- 
works is  now  a  widely  accepted  tool  in  the  water 
industry.  The  success  with  which  network  simula- 
tion models  can  be  created  and  applied  depends 
very  much  on  the  accuracy  of  their  demand  data. 
The  manual  assessment  of  water  demand  has 
proved  to  be  a  time  consuming  and  laborious  proc- 
ess. An  automated  method  for  assessing  network 
demands  from  computerized  consumer  billing  in- 
formation in  the  Severn-Trent  Water  Authority, 
England,  was  developed  and  implemented.  There 
were  several  potential  areas  of  development  that 
may  be  applied  to  the  computerized  process  which 
would  improve  accuracy,  scope  and  applicability: 
billing  records  are  being  updated  and  further  post- 
coded,  consumer  meters  are  more  regularly  main- 
tained, and  a  more  precise  method  of  map  refer- 
encing postcoded  areas  is  being  developed  by  the 
Post  Office.  Also,  attempts  to  determine  the  rela- 
tionships between  consumer  type  and  demand  for 
water  are  being  improved.  At  present  only  1%  of 
domestic  consumers  in  the  Severn-Trent  Water 
Authority  region  have  a  metered  water  supply. 
The  current  demand  allocation  and  mapping  pack- 
age system  accommodates  domestic  metered  con- 
sumers; and  users  have  the  option  to  consider  their 
demand  as  either  measured  or  unmeasured  con- 
sumption. This  provision  ensures  that  the  system 
will  not  become  redundant  with  the  growth  in 
measured  domestic  consumers.  (See  also  W90- 
08776)  (Mertz-PTT) 
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p  317-332.  1  fig,  3ref. 

Descriptors:  'Computer  models,  'Data  require- 
ments, 'Leakage,  'Maintenance,  'Network  analy- 
sis, 'Water  conveyance,  Computer  analysis,  Data 
interpretation,  Evaluation,  Model  studies,  Observ- 
ability, Pipe  flow.  Pseudo-measurements. 

A  water  distribution  network  is  observable  if  the 
measurements  made  on  it  allow  the  determination 
of  the  flow  and  head  values  for  all  pipes  and  nodes 
in  the  network.  This  article  gives  the  algebraic 
conditions  ensuring  static  observability  and  under- 
lines the  link  with  the  graph  theoretical  approach. 
Unfortunately,  water  distribution  networks  are 
generally  poorly  instrumented,  and  the  measure- 
ments are  very  often  insufficient  to  ensure  the 
observability  conditions.  Therefore,  real  measure- 
ments must  be  supplemented  with  pseudo-measure- 
ments concerning  information  derived  from  off- 
line observations  (for  example,  node  consumption 
dynamical  models).  Pseudo-measurements  were  in- 
corporated in  an  optimization  problem  whose  solu- 
tion, when  it  is  uniquely  defined,  provides  the  state 
estimation.  The  method  used  consists  of  minimiz- 
ing a  criterion  which  takes  into  account  the  pseudo 
measurement  discrepancies,  subject  to  the  real 
measurement  equations.  The  main  difficulty  of  this 
approach  lies  in  the  choice  of  the  pseudo  measure- 
ments. Because  the  optimization  problem  solution 
depends  on  these  pseudo  measurements,  it  is  im- 
portant that  these  measurements  are  well  adapted 
to  the  particular  problem.  For  example,  in  the  leak 
detection  problem  it  is  necessary  that  the  pseudo 
measurements  give  nodal  consumption  variations 
whose  statistical  study  allows  leak  localization. 
This  can  only  be  done  by  testing  the  adequacy 
between  pseudo  measurements  and  results  in  each 
particular  case.  (See  also  W90-08776)  (Mertz-PTT) 
W90-08792 


COMPARISON  OF  THREE  REAL-TIME 
STATE  ESTIMATION  METHODS  FOR  ON- 
LINE MONITORING  OF  WATER  DISTRIBU- 
TION SYSTEMS. 
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Descriptors:  'Computer  models,  'Computer  pro- 
grams, 'Network  analysis,  'State  estimation, 
•Water  distribution,  Comparison  studies,  Comput- 
er analysis,  Computers,  Data  interpretation,  Data 
quality  control,  Estimating,  Fortran,  Least  squares 
method,  Linear  programming,  Model  studies, 
Monitoring,  Water  conveyance. 

Three  methods  of  real-time  state  estimation  which 
have  been  implemented  in  FORTRAN  77  and 
tested  using  two  different  water  distribution  net- 
work models  were  examined.  A  state  estimator  is 
employed  to  remove  bad  data  and  to  filter  the 
signal  noise,  thus  producing  validated  data  that  can 
be  safely  used  to  drive  the  various  control 
schemes.  A  desirable  characteristic  for  a  state  esti- 
mator used  in  the  on-line  monitoring  of  a  water 
distribution  system  is  therefore  an  ability  to  differ- 
entiate between  gross  errors  and  measurement 
noise.  Results  showed  that  the  least  absolute  values 
minimization  via  the  linear  program  or  the  re- 
weighted  least  squares  method  was  the  most  suita- 
ble for  use  in  real  time  monitoring  and  control  of 
water  distribution  systems  owing  to  the  superior 
bad  data  rejection  properties.  For  large  scale  sys- 
tems, the  re-weighted  least  squares  approach  was 
faster  and  more  robust  than  the  linear  program. 
The  algorithm  was  simple  and  therefore  easy  to 
implement  in  an  existing  least  squares  estimator. 
(See  also  W90-08776)  (Mertz-PTT) 
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USE  OF  THERMODYNAMIC  PUMP  TESTING 
IN  CONJUNCTION  WITH  WATER  DISTRIBU- 
TION NETWORK  MODELS. 
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Descriptors:  'Computer  models,  'Computer  pro- 
grams, 'Cost  analysis,  'Model  studies,  'Network 
analysis,  *Pump  testing,  *Water  demand,  *Water 
distribution,  Cost  allocation,  Economic  aspects, 
England,  GINAS  program,  Maintenance,  Thermo- 
dynamics, Water  conveyance. 

Thermodynamic  pump  testing,  in  conjunction  with 
network  modeling  of  the  Birmingham,  England 
distribution  system  was  performed.  The  system 
serves  a  population  of  1,250,000  and  has  an  average 
daily  consumption  of  325  megaliters.  Slightly  less 
than  half  of  the  demand  is  met  by  pumping  with  an 
associated  energy  cost  of  500,000  pounds  per 
annum.  The  GINAS  program  was  used  in  the 
initial  analysis.  The  work  showed  that  when  con- 
sidering whole  life  costs  of  pumping  installations, 
the  division  of  expenditure  is:  10%  initial  capital 
costs;  5%  maintenance  costs;  and  85%  running 
costs.  Each  kilowatt  of  power  consumed  cost  1 
pound/day,  or  350  pounds  per  annum.  Where 
motors  rated  at  several  hundred  kilowatts  were  in 
continuous  use  the  resulting  running  costs  were 
considerable.  In  the  Birmingham  System  it  was 
demonstrated  that  measurement  of  pump  efficiency 
can  lead  to  cost  savings.  The  use  of  the  Yates 
Meter  for  measurement  was  found  to  be  simple  and 
accurate.  The  results  obtained  gave  a  reliable  indi- 
cation of  pump  condition.  In  most  cases,  the  cost 
of  the  test  amounted  to  little  more  than  one  day's 
running  cost  for  the  pump.  (See  also  W90-08776) 
(Mertz-PTT) 
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WORKS. 
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Descriptors:  'Design  criteria,  'Hydraulic  tran- 
sients, 'Maintenance,  'Mechanical  failure,  'Net- 
work design,  'Pipelines,  'Water  conveyance, 
Computer  analysis,  Computer  models,  Data  inter- 
pretation, Forecasting,  Model  studies,  Pipe  flow, 
Pressure  distribution. 

The  principal  design  features  of  pipeline  systems  or 
networks  are  usually  based  on  expected  or  speci- 
fied steady  flows  and  pressures.  During  a  subse- 
quent stage  of  the  design  process  the  prudent  engi- 
neer will  speculate  on  the  extent  to  which  abnor- 
mal and  fault  conditions  might  occur  and  against 
which  the  pipe  system  and  its  associated  plant  must 
be  protected.  Typical  hazards  include  pipeline  col- 
lapse and  rupture,  leakage  from  or  into  the  pipes, 
contamination  of  the  environment  or  of  the  fluid  in 
the  pipe  and  damage  to  seals  and  electric  motors. 
The  final  choice  of  surge  suppression  strategy  is 
made  on  a  combination  of  technical  and  economic 
criteria.  Example  calculations  for  transient  flow 
analysis  illustrate  that  comprehensive  fault  analyses 
may  be  carried  out  using  a  standard  microcomput- 
er. Extensive  tabular  and  graphical  results  may  be 
generated  to  enable  the  engineer  to  evaluate  the 
transient  performance  of  the  pipe  system  and  the 
effectiveness  of  proposed  surge  control  devices. 
(See  also  W90-08776)  (Mertz-PTT) 
W90-08795 


SIMULATION  OF  TRANSIENT  PHENOMENA 
IN  INTERNAL  FLOW  SYSTEMS. 

Warwick  Univ.,  Coventry  (England).  Dept.  of  En- 
gineering. 
A.  P.  Boldy. 

IN:  Computer  Applications  in  Water  Supply. 
Volume  1:  Systems  Analysis  and  Simulation.  John 
Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 
p  383-408.  16  fig.  Href. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


Descriptors:  *Computer  models.  'Hydraulic  engi- 
neering, 'Hydraulic  transients,  'Network  analysis, 
'Network  design,  'Pipe  flow,  'Pressure  distribu- 
tion, 'Simulation,  'Simulation  analysis,  'Water 
conveyance.  Computer  analysis.  Computers,  Flow 
characteristics.   Hydraulic  design.   Model  studies. 

Any  internal  flow  system  containing  a  fluid  in 
motion  can  experience  pressure  transients  defined 
as  the  time  and  space  dependent  variation  of  flow 
and  pressure  which  occurs  during  the  unsteady 
flow  phase  when  a  steady  state  flow  changes  to 
another  steady  state.  Simple  boundary  conditions 
such  as  reservoir,  surge  tank,  junction,  valve, 
pump  and  turbine  are  encountered  in  internal  flow 
systems  and  can  be  incorporated  into  computer 
programs  for  the  simulation  of  transient  phenom- 
ena. Computer  simulations  are  based  on  the  simul- 
taneous consideration  of  the  dynamic  equilibrium 
and  continuity  equations  describing  the  fluid 
motion  within  the  hydraulic  system  together  with 
the  governing  equations  or  performance  character- 
istics of  the  boundary  conditions  of  the  system. 
Traditionally,  this  study  was  one  of  analysis  rather 
than  design  or  synthesis.  A  design  is  made,  then 
the  system  is  analyzed  to  see  if  it  is  satisfactory 
from  a  transient  viewpoint.  If  not,  alterations  in  the 
design  are  made,  and  the  analysis  repeated  perhaps 
with  introduction  of  surge  protection  devices  such 
as  air  vessel  or  surge  tank.  Aside  from  damaging 
equipment  attached  to  internal  flow  systems,  pres- 
sure transients  may  cause  the  conduit  to  fail  from 
excessive  pressure  or  by  collapse  due  to  a  static 
pressure  less  than  atmospheric.  Computer  simula- 
tion of  transient  phenomena  in  internal  flow  sys- 
tems shows  that  the  interpolations  usually  asociat- 
ed  with  the  methods  of  characteristics  may  be 
avoided  in  some  situations.  (See  also  W90-08776) 
(Mertz-PTT) 
W90-08796 


TRANSIENT  HYDRAULIC  ANALYSIS  OF 
CONDUIT  SYSTEMS  IN  MULTI-REGIME 
CONDITIONS. 

Atkins  (W.S.)  International,  Epsom  (England). 
S.  J.  Murray,  A.  G.  Hooper,  R.  D.  Searle,  R.  W. 
Paige,  and  S.  N.  Davies. 

IN:  Computer  Applications  in  Water  Supply. 
Volume  1:  Systems  Analysis  and  Simulation.  John 
Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 
p  409-429.  8  fig,  7  ref. 

Descriptors:  'Computer  models,  'Computer  pro- 
grams, 'Hydraulic  design,  'Hydraulic  transients, 
•Network  analysis,  'Network  design,  'Water  con- 
veyance, Computers,  Hydraulic  flow,  Model  stud- 
ies, Steady  flow. 

The  requirement  to  generate  true  worst  case 
design  conditions  has  prompted  the  development 
of  a  new  software  tool  that  can  deal  with  a  much 
greater  variety  of  the  conditions  that  may  develop 
in  a  closed  conduit  hydraulic  system.  Software 
design  specification  was  written  with  the  intention 
not  only  to  provide  a  means  of  analyzing  complex 
transient  multi-regime  conditions,  but  also  to  per- 
form other  types  of  study  normally  encountered 
during  the  hydraulic  design  of  a  closed  conduit 
system  With  this  in  mind  the  following  attributes 
were  included:  zero  flow  computation,  steady  state 
conditions,  full  pipe  transient  conditions,  open 
channel  transient  conditions,  regime  combination, 
and  boundary  modules.  The  software  design  also 
included  features  that  make  the  suite  a  highly 
usable  tool  for  the  engineer/analyst.  The  post- 
processor offers  the  user  a  number  of  different 
types  of  access  to  the  results  file.  Gridpoint  time 
histories  of  relevant  variables,  boundary  module 
variable  time  histories  and  a  range  of  summary 
results  can  all  be  obtained  in  either  graphical  or 
listing  form.  The  user  has  control,  for  the  time 
history  results,  of  the  exact  start  and  end  points  of 
the  series  and  so  specific  time  slices  of  interest  can 
be  examined.  For  pipe  head  profiles,  the  user  must 
supply  a  list  of  suitably  connected  pipes.  This 
allows  long  runs  or  single  pipes  only  to  be  exam- 
ined (See  also  W90-08776)  (Mertz-PTT) 
W90-08797 


THEORETICAL  FOUNDATION  AND  EMPIRI- 
CAL  FRAMEWORK    FOR    EVALUATING    IN- 


TERBASE WATER  TRANSFER  POLICY:  THE 
CASE  OF  SOUTH  CAROLINA  WATER 
SYSTEM. 

Clemson  Univ.,  SC. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-08798 


COMPUTER  APPLICATIONS  IN  WATER 
SUPPLY.  VOLUME  2:  SYSTEMS  OPTIMIZA- 
TION AND  CONTROL. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  438  p.  Edited  by  Bryan  Coulbeck  and  Chun- 
Hou  Orr. 

Descriptors:  'Computer  models,  'Cost  analysis, 
'Model  studies,  'Reservoirs,  'Water  conveyance, 
'Water  demand,  'Water  supply,  'Water  treatment, 
Algorithms,  Computer  analysis,  Computer  pro- 
grams, Computers,  Conferences,  Data  interpreta- 
tion, England,  Evaluation,  Forecasting,  Optimiza- 
tion, Pumps,  Valves,  Water  industry. 

Supply  and  distribution  systems  for  purified  water 
typically  consist  of  distribution  networks  of  pipes, 
pumps,  valves  and  reservoirs  with  external  supplies 
from  boreholes,  rivers  and  lakes.  Operating  costs 
derive  from  manpower  charges  for  support,  elec- 
tricity charges  for  pumping  and  chemical  charges 
for  treatment.  Major  requirements  for  control  in- 
clude: evaluation  of  network  operation,  prediction 
of  future  water  demand  and  selection  of  pump 
schedules  to  meet  this  demand.  Of  increasing  inter- 
est in  modern  control  schemes  is  the  concept  of 
optimization  of  operation  that  attempts  to  achieve 
lowest  operating  costs  consistent  with  providing  a 
satisfactory  service  to  consumers.  A  number  of 
efficient  algorithmic  procedures  and  techniques 
have  evolved  for  analysis,  design  and  optimized 
control  purposes.  The  commitment  on  the  part  of 
the  water  industry  to  apply  these  advanced  meth- 
ods has  required  the  parallel  development  of  user 
friendly  computer  programs  incorporating  the 
latest  research  results.  This  text  consists  of  the 
edited  proceedings  of  the  International  Confer- 
ence-Computer Applications  for  Water  Supply 
and  Distribution,  held  September  8-10,  1987  at 
Leicester  Polytechnic,  England.  Volume  2  covers 
computer-based  techniques  for  data  acquisition, 
measurement  processing,  mathematical  modelling, 
cost  optimization  and  operational  control  of  water 
supply  and  distribution  systems.  (See  also  W90- 
08776  and  W90-08800  thru  W90-08821)  (See  also 
W90-08799)  (Mertz-PTT) 
W90-08799 


TELEMETRY  SYSTEM  DESIGN  AND  ON- 
LINE DECISION  SUPPORT  WITH  'TCLAS' 
SOFTWARE. 

Trent  Polytechnic,  Nottingham  (England). 
For  primary  bibliographic  entry  see  Field  7A. 
W90-08800 


TELEMETRY  SYSTEM  CONTROL:  THE  RTK 
KERNEL-A  GENERAL  SOLUTION. 

Information  Processing  Ltd.,  Bath  (England). 
P.  S.  Davis. 

IN:  Computer  Applications  in  Water  Supply. 
Volume  2:  Systems  Optimization  and  Control. 
John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  p  12-30- 

Descriptors:  'Computer  models,  'Computer  pro- 
grams, 'Data  processing,  'Telemetry,  Computers, 
Economic  aspects,  England,  Kernel,  Metropolitan 
water  management,  Model  studies,  Water  delivery, 
Water  management,  Water  users. 

The  Bristol  Waterworks  Company  and  Informa- 
tion Processing  Limited  have  together  specified 
and  developed  a  suite  of  application  programs, 
called  the  RTK  Kernel,  to  provide  the  functions 
needed  in  a  generalized  telemetry  network  control 
system.  The  system  provides  advanced  facilities  for 
control  room  operators  and  is  designed  to  be  inte- 
grated with  other  computer  systems  such  as  the 
large  networked  systems  installed  by  companies 
like  Bristol  Waterworks  Company  to  support  cus- 
tomer services  and  accounting  facilities.  The  pri- 
mary objective  of  the  model  behind  the  Kernel 
was  to  isolate  functions  that  could  be  generalized 


from  those  that  must  be  considered  to  be  installa- 
tion-specific. The  generalized  functions,  and  hence 
those  to  be  supported  by  the  Kernel,  were  seen  to 
be  support  of  the  operator  man-machine  interface 
and  maintenance  of  the  telemetry  network  defini- 
tion and  current  point-values.  (See  also  W90- 
08799)  (Mertz-PTT) 
W90-08801 


LOCAL  INTELLIGENT  PUMPING--A  STAND- 
ARD APPROACH. 

SPP  Controls  Ltd.,  Reading  (England). 

R.  Record. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems   Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  31-42.  17  fig,  1  ref. 

Descriptors:  'Automation,  'Pumps,  'Water  con- 
veyance, 'Water  treatment  facilities,  Computers, 
Cost  analysis,  Economic  aspects,  Optimization, 
Pipe  flow,  Pumping,  Water  pressure. 

The  reduction  in  costs  of  electronics  will  make 
local  pump  control  more  widely  available  and 
allow  an  increasing  proportion  of  pump  applica- 
tions to  benefit  from  resulting  improvements  in 
efficiency  and  automation.  A  standardized  ap- 
proach treating  pumps  and  control  systems  as  a 
single  package  enables  the  pumping  device  to  be 
optimized  to  the  system  in  question.  Locally  con- 
trolled pumps  can  provide  substantial  advantages 
over  conventional  constant  pump  sets,  particularly 
in  terms  of  the  achievable  economics  of  operation. 
The  interrelationship  between  pump  and  controls 
can  be  complex  and  it  makes  sense  to  consider  the 
whole  as  a  single  integrated  unit  comprising 
pumps,  switchgear  and  control  system.  The  config- 
uration of  the  unit  for  specific  application  could  be 
based  on  the  pumping  functions  required  such  as 
system  pressure  requirements,  flow-time  relation- 
ships, and  monitoring  and  interfacing  require- 
ments. These  could  be  optimized  on  total  life  cycle 
costs.  (See  also  W90-08799)  (Mertz-PTT) 
W90-08802 


CONFIDENCE  LIMIT  ANALYSIS  IN  WATER 
SYSTEMS. 

Trent  Polytechnic,  Nottingham  (England). 

A.  Bargiela,  and  G.  D.  Hainsworth. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems   Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  43-58.  4  fig,  3  tab,  10  ref. 

Descriptors:  'Pipe  flow,  'Statistical  analysis, 
'Water  conveyance,  'Water  metering,  'Water 
pressure,  'Water  treatment  facilities,  Algorithms, 
Computer  analysis,  Model  studies,  Monte  Carlo 
simulation.  Optimization,  Sensitivity  analysis,  Sim- 
ulation. 

The  various  factors  involved  in  how  the  measure- 
ment errors  are  passed  on  to  the  calculated  flows 
and  pressures  in  water  distribution  systems  were 
examined.  These  factors  included  the  distribution 
of  meters  throughout  the  network,  meter  accuracy 
and  network  topology.  Based  on  this  analysis,  two 
efficient  algorithms  for  quantification  of  confi- 
dence limits  on  flows  and  pressures  have  been 
proposed.  The  first  one  uses  an  optimization  ap- 
proach and  the  second  makes  use  of  sensitivity 
analysis.  The  performance  of  these  algorithms  is 
assessed  in  terms  of  their  suitability  for  real-time 
control  or  design  stage  applications.  The  results 
obtained  were  verified  against  a  Monte  Carlo  simu- 
lation method.  The  Monte  Carlo  simulation  tech- 
nique generates  a  set  of  feasible  state  estimates  and 
from  these  calculates  upper  and  lower  error 
bounds  for  each  state  variable.  Both  the  optimiza- 
tion and  the  sensitivity  matrix  methods  were  based 
on  a  linearized  system  model.  The  results  produced 
by  these  methods  compared  very  well  with  the 
results  of  the  Monte  Carlo  simulations.  The  com- 
putational efficiency  of  the  sensitivity  algorithm 
renders  it  suitable  for  on-line  decision  support  ap- 
plications. (See  also  W90-08799)  (Mertz-PTT) 
W90-08803 
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OPERATIONS  CONTROL  SYSTEMS  IN  THE 
WATER  INDUSTRY:  WHAT,  HOW,  AND 
WHERE  TO. 

Holloway  Associates,  Weybridge  (England). 

K.  H.  Benjamin. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems   Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  59-79.  2  fig,  1  tab,  4  ref. 

Descriptors:  'Computer  models,  'Control  systems, 
•Operating  policies,  *Water  conveyance,  *Water 
management,  Central  control,  Computer  analysis. 
Computers,  England,  Local  control,  Model  stud- 
ies, Water  control,  Water  delivery. 

The  evolution  of  Operations  Control  Systems  in 
the  United  Kingdom  Water  Industry  is  related  to 
important  advances  in  technology.  Two  lines  of 
operations  control  systems  exist:  The  first  line  is 
called  CDCC  (Centrally  Directed-Centrally  Con- 
trolled). These  maintain  the  coordination  of  the 
whole  operations  control  system  at  a  control 
center.  The  second  development,  called  CDLC 
(Centrally  Directed-Locally  Controlled),  utilizes 
not  only  distributed  processing,  but  also  the  tech- 
nique of  management  by  exception.  Such  a  system 
is  based  on  the  proposition  that  outstations  are 
largely  or  fully  autonomous.  In  considering  the 
future  of  operations  control  systems,  their  associa- 
tion with  other  important  information  technology 
is  important.  Transactions  with  a  modelling 
system,  post  hoc  data  analysis  facilities,  a  digital 
mapping  system,  and  the  organization  resources 
management  system  are  essential.  The  Centrally 
Directed-Centrally  Controlled  philosophy  pro- 
vides actual  data,  which  is  reassuring  to  operators 
at  the  central  site.  The  price  for  this  is  maintaining 
continuous,  but  intermittent  communications  to  all 
relevant  outstations.  The  Centrally  Directed-Lo- 
cally Controlled  system  uses  synthetic  data  for  all 
normal  purposes.  The  proposition  is  that  each 
active  outstation  is  working  under  an  operating 
schedule.  The  newer  locally  controlled  systems 
offer  greatly  enhanced  system  integrity,  requiring 
only  moderate  capacity  and  response  for  its  links. 
Since  the  costs  of  reliable  communication  rise  dra- 
matically as  capacity  and  response  performance 
are  increased,  it  is  to  be  expected  that  capital  and 
running  costs  are  greatly  reduced  by  using  local 
control,  instead  of  central  control.  (See  also  W90- 
08799)  (Mertz-PTT) 
W90-08804 


REVIEW  OF  METHODOLOGIES  FOR  MOD- 
ELLING AND  CONTROL  OF  WATER  SUPPLY. 

Leicester  Polytechnic  (England).   Water  Control 

Unit. 

B.  Coulbeck. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems   Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  80-109.  10  fig,  23  ref. 

Descriptors:  'Computer  models,  'Control  systems, 
•Management  planning,  'Model  studies,  •Optimi- 
zation, *Water  control,  *Water  conveyance,  Algo- 
rithms, Computer  analysis,  Computers,  Cost  analy- 
sis, Pipe  flow,  Pumps,  Reservoirs,  Valves,  Water 
demand. 

The  specific  and  unique  features  of  water  supply 
and  distribution  systems  and  the  complexity  of  the 
modelling  and  control  tasks  have  been  investigated 
for  many  years.  As  a  result,  a  number  of  algorith- 
mic procedures  and  techniques  have  evolved  for 
dynamic  modelling  and  optimized  control  pur- 
poses. Typical  systems  consist  of  multi-reservoir 
networks  incorporating  pipes,  pumps  and  valves  to 
supply  the  varying  water  demands.  The  pump 
flows  are  dependent  upon  the  reservoir  levels  and 
the  pump  operating  costs  upon  electricity  unit  and 
demand  charges.  From  a  theoretical  viewpoint, 
water  systems  are  large-scale,  non-linear  and 
highly  interactive.  Optimization  must  cater  for 
combinations  of  discrete  and  continuous  control 
variables  and  must  allow  for  state  and  control 
constraints.  Since  water  networks  contain  storage, 
the  optimization  problem  reduces  to  minimization 
of  electricity  charges  and  associated  costs  for  the 
complete  network  over  the  entire  control  period. 
The  successful  application  of  optimization  methods 


depends  significantly  upon  the  formulation  of  sim- 
plified dynamic  models  for  rapid  and  repeated 
evaluation  of  the  effects  of  control  strategies  upon 
the  network  operation.  A  prediction  scheme  is  also 
required  that  will  provide  a  forecast  of  consumer 
demands  for  the  complete  control  period.  To  avoid 
unnecessary  experimental  manipulation  of  oper- 
ational systems,  system  analysis  and  initial  valida- 
tion of  results  must  rely  upon  accurate  simulation 
methods.  (See  also  W90-08799)  (Mertz-PTT) 
W90-08805 


OVERVIEW     OF     IMPORTANT     ISSUES     IN 
OPERATIONAL  FLOOD  CONTROL. 

Politechnika  Warszawska  (Poland).  Inst,  of  Auto- 
matic Control. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-08806 


ROBUST  DIGITAL  CONTROL  OF  VALVES  IN 
A  LARGE  WATER  NETWORK. 

Instituto    de    Ingenieria    Cibernetica,     Barcelona 

(Spain). 

J.  Quevedo,  G.  Cembrano,  J.  M.  Montoliu,  and  F. 

Casanova. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems   Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  146-164.  23  fig,  4  ref. 

Descriptors:  'Computer  models,  'Control  systems, 
'Hydraulic  valves,  'Water  control,  'Water  con- 
veyance, Algorithms,  Computer  analysis,  Comput- 
ers, Model  studies,  Performance  evaluation,  Simu- 
lation. 

The  design  of  robust  digital  controllers  for  valves 
in  a  water  distribution  network  was  examined. 
Four  linear  and  nonlinear  digital  control  algo- 
rithms for  valves  were  studied  and  a  comparative 
analysis  of  the  performances  was  carried  out  based 
on  the  simulation  results  obtained  with  analytical 
models  for  valve  behavior.  The  first  controller  uses 
nonlinear  control  with  identical  threshold  and  hys- 
teresis. This  controller  consists  mainly  of  switching 
the  opening  or  closure  of  the  valve  whenever  the 
control  error  is  greater  or  lower  than  a  predefined 
threshold.  The  valve  continues  to  open  or  close 
until  the  error  goes  to  zero  (hysteresis).  The 
second  controller  uses  nonlinear  control  with 
threshold,  hysteresis  and  dead  zone.  Limit  cycles 
may  be  avoided  by  decreasing  the  hysteresis  pa- 
rameter so  that  the  opening  or  closure  action  is 
switched  off  before  the  output  variable  reaches  the 
desired  value.  The  third  controller  achieves  nonlin- 
ear control  through  pulse-width  modulation.  This 
alternative  control  strategy  intends  to  overcome 
the  inconvenience  of  having  only  three  possible 
actions  (open-stop-close),  to  be  performed  at  a 
fixed  speed,  by  introducing  a  pulse  width  modula- 
tion according  to  a  characteristic  curve.  The 
fourth  option  keeps  the  nonlinear  module  with 
identical  threshold  and  hysteresis,  but  takes  into 
account  not  only  the  error  variable  but  also  its 
derivative.  This  fourth  option  is  called  the  propor- 
tional-derivative controller.  Results  indicated  that 
the  best  choices  of  controllers  were  the  use  of  a 
dead  zone  and  pulse-width  modulation,  since  they 
provide  a  better  response  of  the  valve  in  terms  of 
stability  and  precision,  than  could  be  achieved 
with  the  initial  controller  and  they  do  not  involve 
an  excessively  large  number  of  switching  oper- 
ations, as  is  the  case  in  the  proportional-derivative 
controller.  (See  also  W90-08799)  (Mertz-PTT) 
W90-08807 


APPLICATIONS  REVIEW  OF  MODELLING 
AND  CONTROL  OF  WATER  SUPPLY  AND 
DISTRIBUTION  SYSTEMS. 

Leicester   Polytechnic  (England).   Water  Control 

Unit. 

B.  Coulbeck,  and  C.  H.  Orr. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems    Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  165-186.  17  fig,  15  ref. 

Descriptors:  'Computer  models,  'Computer  pro- 
grams, 'England,  'Model  studies,  'Water  control, 
'Water  conveyance,  Computer  analysis,  GINAS 


program,  GIPADS  program,  Optimization,  Pump- 
ing, Scheduling,  Simulation  analysis.  Water  supply. 

Applications  projects  and  procedures  concerned 
with  modelling  and  control  of  water  supply  and 
distribution  systems  are  being  investigated  by  the 
Leicester  Polytechnic  Water  control  Unit.  This 
work  has  resulted  in  the  development  of  a  suite  of 
computer  programs  covering  dynamic  simulation 
and  optimization  scheduling.  Projects  (all  in  the 
United  Kingdom)  include  optimized  control  of  the 
Grafham  water  supply  scheme,  fully  automated 
control  of  Wolverhampton  water  supply  scheme, 
simulation  of  the  London  water  ring  main,  and 
optimized  control  of  the  River  Derwent  supply 
scheme.  Two  programs  are  available  for  computer- 
aided  design  and  evaluation  of  pump  stations  and 
distribution  networks.  The  GIPADS  (Graphical 
Interactive  Pump-source  Analysis,  Design  and 
Simulation)  program  provides  comprehensive  fa- 
cilities for  modelling,  analysis  and  simulation  of 
pumps  and  pump-source  systems.  GINAS  (Graphi- 
cal Interactive  Network  Analysis  and  Simulation) 
is  a  general  purpose  program  and  is  applicable  to 
most  types  of  water  supply  and  distribution  sys- 
tems. Two  other  programs  are  used  for  optimized 
source  selection  and  pump  scheduling.  GIPOS 
(Graphical  Interactive  Pump  Optimization  and 
Scheduling)  provides  facilities  for  optimal  pump 
selection  and  scheduling  for  groups  of  parallel, 
fixed  speed  and  variable  speed  pumps.  GIMPOS 
(Graphical  Interactive  Multi-station  Pump  Optimi- 
zation and  Scheduling)  contains  similar  facilities  to 
GIPOS  but  has  been  specially  written  to  perform 
optimized  pump  scheduling  for  multiple  pump  sta- 
tions. Demand  analysis  and  prediction  is  performed 
with  GIDAP  (Graphical  Interactive  Demand 
Analysis  and  Prediction).  (See  also  W90-08799) 
(Mertz-PTT) 
W90-08808 


MODELLING  OF  WATER  TREATMENT 
WORKS. 

Halcrow  (William)  and  Partners,  Swindon  (Eng- 
land). 

E.  P.  Evans,  and  J.  M.  Buckley. 
IN:    Computer    Applications    in    Water    Supply. 
Volume    2:    Systems   Optimization    and    Control. 
John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  p  187-207.  9  fig,  1  tab,  1 1  ref. 

Descriptors:  'Computer  models,  'England, 
'London,  'Model  studies,  'Water  conveyance, 
'Water  treatment  facilities,  Computer  analysis,  Fil- 
tration, Hydraulic  valves,  Mathematical  studies, 
Water  control.  Water  pretreatment,  Water  treat- 
ment. 

A  general  purpose  network  simulation  program 
(SIM),  suitable  for  water  treatment  works,  was 
applied  to  two  case  studies  that  supply  water  to  the 
greater  London  area.  The  program  is  data-steered 
and  solves  the  equations  by  a  sparse  matrix  routine 
using  functional  iteration  with  under-relaxation. 
Special  attention  is  drawn  to  the  equations,  the 
modelling  of  pumps,  and  boundary  conditions.  The 
Ashford  Common  Water  Treatment  Works  is  the 
most  recently  constructed  in  the  Thames  Valley 
and  supplies  about  25%  of  the  total  group  demand. 
As  a  result  of  SIM  trials,  several  recommendations 
were  made  for  Ashford  Common.  The  existing 
rotary  microstrainers  should  be  replaced  by  a  new 
primary  filtration  plant,  improved  bed  cleaning 
operations  and  sand  washing  capabilities  would  be 
required,  and  automatic  control  of  secondary  filter 
inlet  and  outlet  valves  and  remote  operation  of  top 
and  bottom  drain  valves  and  recirculation  system  is 
essential  for  reliable  operation.  It  was  also  recom- 
mended that  a  dynamic  hydraulic  simulation  model 
of  the  works  be  constructed.  The  Coppermills 
Water  Treatment  Works  is  located  in  the  Lee 
Valley  and  is  the  major  supplier  of  the  potable 
water  to  north  and  north-east  London.  Based  on 
similar  work  done  at  Ashford  Common,  a  hydrau- 
lic simulation  model  was  created  for  the  works. 
This  model  will  be  used  to  assess  maximum  allow- 
able head  loss  across  the  primary  filters  and  pro- 
vide an  on-site  implementation  to  assist  in  future 
operational  management  of  the  works  at  the  pro- 
posed uprated  flows.  (See  also  W90-08799)  (Mertz- 
PTT) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


W90-08809 


SIMPLIFICATION  OF  WATER  SUPPLY  DIS- 
TRIBUTION SYSTEMS  FOR  OPTIMAL  OPER- 
ATIONS. 

Tongji  Univ.,  Shanghai  (China).  Dept.  of  Environ- 
mental Engineering. 
Y.  C.  Chen. 

IN:  Computer  Applications  in  Water  Supply. 
Volume  2:  Systems  Optimization  and  Control. 
John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  p  208-225.  3  fig,  2  tab,  10  ref. 

Descriptors:  'Computer  models,  'Mathematical 
studies,  'Model  studies,  'Stochastic  models, 
•Water  conveyance,  'Water  treatment  facilities, 
Computer  analysis.  Computers,  Cost  analysis,  Op- 
erating costs,  Regression  analysis. 

A  piecework  macroscopic  model  was  developed  to 
suit  general  water  supply  distribution  systems  that 
do  not  satisfy  the  condition  of  proportional  load- 
ing. Instead  of  adapting  the  usual  regression 
method,  the  concept  of  an  equivalent  network  is 
introduced.  The  macroscopic  model  can  be,  for  the 
purpose  of  control,  the  equivalent  of  a  full  network 
model.  It  is  convenient  and  feasible  for  on-line 
implementation,  and  is  also  effective  for  those  sys- 
tems having  only  partial  information  available,  be- 
cause of  the  stochastic  nature  of  water  consump- 
tion and  the  constant  change  in  hydraulic  network 
characteristics.  The  model  was  constructed 
through  the  presentation  of  well-known  nodal 
equations  for  a  network.  Based  on  conventional 
methods  of  water  supply  analysis,  the  concept  of 
an  equivalent  network  appears  to  be  stronger  theo- 
retically and  is  more  accurate  and  reliable  for 
simulation  and  control  purposes.  Savings  in  the 
total  costs  of  water  supply  can  be  obtained  by 
optimization  of  system  operations.  (See  also  W90- 
08799)  (Mertz-PTT) 
W90-08810 


SUBOPTIMAL  APPROACH  TO  SCHEDULING 
OF  RESERVOIR  LEVELS  FOR  A  MULTI-RES- 
ERVOIR WATER  DISTRIBUTION  NETWORK. 

Politechnika  Warszawska  (Poland).  Inst,  of  Auto- 
matic Control. 
P.  Tatjewski. 

IN:  Computer  Applications  in  Water  Supply. 
Volume  2:  Systems  Optimization  and  Control. 
John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  p  225-239.  10  fig,  4  tab,  9  ref.  Polish  Govern- 
ment Research  Program  PR7,  grant  PR-7.01.05.01. 

Descriptors:  'Computer  models,  'Control  systems, 
'Model  studies,  'Pumping  plants,  'Reservoir  oper- 
ation, 'Water  control,  'Water  conveyance,  Com- 
puter analysis,  Computers,  Pumps. 

A  suboptimal  approach  to  solving  a  nonlinear  dis- 
crete time  optimal  control  problem  with  continu- 
ous and  integer  variables  arising  at  the  higher  level 
of  the  multilayer  control  structure  for  multireser- 
voir  water  distribution  networks  was  examined. 
The  idea  of  the  approach  is  to  approximate  the 
mentioned  problem  by  a  simpler  one.  The  crucial 
step  in  the  simplification  process  is  replacement  of 
the  integer  variables  by  continuous  ones.  This  can 
be  achieved  by  approximating  characteristics  of 
pumping  stations  by  unique,  continuous  curves.  It 
is  possible  only  for  certain,  limited  classes  of  pump- 
ing stations  and  networks,  however,  and  mainly  for 
large  pumping  stations  consisting  of  many  smaller 
identical  fixed  speed  pumps  connected  in  parallel. 
The  approximation  process  is  not  automatic  and 
good  knowledge  of  the  network  plays  a  significant 
role.  After  solving  the  approximate  problem  the 
obtained  reservoir  levels  (or  reservoir  outflows) 
are  the  only  information  that  is  further  utilized. 
Under  prescribed  values  of  reservoir  outflows  the 
original  decision  variables  can  then  be  easily  evalu- 
ated using  the  original  network  model,  independ- 
ently for  each  time  instant.  This  methodology 
cannot  be  applied  automatically,  its  success  de- 
pends to  a  great  extent  on  good  understanding  of 
the  given  network  and  on  some  specific  features  of 
the  network  (See  also  W90-08799)  (Mertz-PTT) 
W90-0881I 


OPTIMAL  SCHEDULING  OF  A  CLASS  OF 
WATER  SUPPLY  SYSTEMS  CONTAINING 
ONLY  FIXED  SPEED  PUMPS. 

Leicester   Polytechnic  (England).   Water  Control 

Unit. 

M.  Brdys,  B.  Coulbeck,  and  C.  H.  Orr. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems    Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  240-258.  13  fig,  10  tab,  16  ref. 

Descriptors:  'Computer  models,  'Cost  analysis, 
'Mathematical  studies,  'Model  studies,  'Pumps, 
'Water  conveyance,  'Water  supply,  Algorithms, 
Computer  analysis,  Pipes,  Pumping  plants,  Reser- 


The  problem  of  optimal  scheduling  in  water  supply 
systems  containing  only  fixed  speed  pumps  has 
been  considered.  Direct  search  techniques  were 
used  to  solve  the  problem.  This  involved  applying 
all  possible  control  trajectories  and  evaluating  the 
corresponding  costs,  with  feasibility  determined  by 
network  simulation.  This  is  particularly  attractive 
if  there  are  no  continuous  control  variables  within 
the  system  because  there  is  only  a  finite  number  of 
control  trajectories.  The  direct  search  technique 
was  applied  to  a  very  simple  system  composed  of 
one  reservoir,  one  pump  station  containing  two 
pumps  of  the  same  hydraulic  characteristics,  and 
one  coupling  pipeline  with  distributed  demands.  A 
time  horizon  of  24  hours  was  split  into  three  time 
stages  of  different  length  giving  27  possible  pump 
schedules.  The  cost  corresponding  to  a  given 
schedule  was  evaluated  on  an  hourly  basis.  Two 
new  algorithms,  which  do  not  utilize  the  classical 
approach  of  dynamic  programming  for  this  kind  of 
problem  were  successfully  applied  to  the  physical 
water  supply  systems.  The  solution  to  this  example 
indicates  that  direct  search  is  applicable  to  only 
very  small  problems.  (See  also  W90-08799)  (Mertz- 
PTT) 
W90-08812 


OPTIMIZATION  OF  URBAN  WATER  DISTRI- 
BUTION SYSTEMS. 

Tongji  Univ.,  Shanghai  (China).  Dept.  of  Environ- 
mental Engineering. 
Q.  Yang. 

IN:  Computer  Applications  in  Water  Supply. 
Volume  2:  Systems  Optimization  and  Control. 
John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  p  259-278.  3  fig,  16  ref. 

Descriptors:  'Computer  models,  'Cost  analysis, 
'Design  criteria,  'Model  studies,  'Optimization, 
'Pipelines,  'Pumping  plants,  'Water  conveyance, 
Conveyance  structures,  Economic  aspects,  Water 
management,  Water  use. 

An  approach  to  optimize  the  layout  of  a  water 
distribution  system  with  boosting  pumping  station 
on  pipe  line  and  a  reservoir  with  pumping  station 
at  the  end  of  networks  was  examined.  The  method 
was  to  optimize  the  distribution  of  discharge  based 
on  the  optimized  head-drops.  It  was  assumed  that  a 
preliminary  skeleton  of  networks  and  hourly  nodal 
water  consumption  was  carefully  determined  by 
the  present  and  predicted  future  conditions.  The 
aim  was  to  determine  the  most  economical  diame- 
ters of  all  lines.  The  process  was  divided  into  two 
stages:  first,  to  optimize  the  head-drops  of  each  line 
under  the  given  feasible  discharge  distribution  and 
second,  to  optimize  the  discharge  distribution 
under  the  optimized  head-drops.  The  process  was 
repeated  many  times,  until  consistency  was  at- 
tained. Optimization  was  based  on  the  minimum 
and  maximum  hourly  consumption.  Theoretically, 
the  amount  of  different  sets  of  chords  could  be 
enormous,  but  practically  it  was  not  necessarily  so, 
because  in  consideration  of  topography,  conditions 
and  requirements  of  consumers,  many  of  them 
were  eliminated.  In  the  end,  a  set  of  diameters  of 
standard  size  satisfying  the  requirements  of  the 
operation  were  obtained.  (See  also  W90-08799) 
(Mertz-PTT) 
W90-08813 


PUMP    SCHEDULING    IN    WATER    SUPPLY: 
MORE  THAN  A  MATHEMATICAL  PROBLEM. 

WRc  Engineering,  Swindon  (England). 


J.  D.  Creasey. 

IN:  Computer  Applications  in  Water  Supply. 
Volume  2:  Systems  Optimization  and  Control. 
John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  p  279-289.  4  fig. 

Descriptors:  'Computer  models,  'Cost  analysis, 
'Mathematical  studies,  'Pumping,  'Water  convey- 
ance, Computer  analysis,  Data  collections,  Eco- 
nomic aspects,  England,  Model  studies,  Optimiza- 
tion, Pumps,  Water  supply. 

The  practical  difficulties  involved  in  pump  sched- 
uling were  examined.  These  include:  the  interface 
between  the  water  supply  engineer  and  the  numeri- 
cal technique;  the  problem  posed  by  the  monthly 
maximum  demand  charge;  and  data  collection. 
Consideration  was  given  to  the  implementation  of 
computer-generated  schedules.  While  mathemati- 
cal methods  have  been  extensively  researched  to 
solve  this  problem,  reducing  costs  becomes  the  key 
objective.  Optimization  methods,  the  interface  be- 
tween mathematical  method  and  water  supply  op- 
erations, the  investigation  of  pump  schedules  in  a 
given  system,  implementation  of  a  solution,  and  the 
WRc  computer  program  OPTIONS  were  used.  It 
was  concluded  that  better  pump  scheduling  could 
save  the  United  Kingdom  Water  Industry  around 
10  million  pounds  per  year.  Mixed  integer  linear 
programming  offered  the  best  potential  to  achieve 
these  savings.  Because  the  investigation  of  pump- 
ing in  a  complex  system  was  a  major  task,  the 
amount  of  work  involved  in  data  collection  should 
not  be  underestimated.  Choosing  the  appropriate 
style  of  implementing  scheduling  schemes  required 
careful  consideration  of  system  complexity  and 
cost  saving  potential.  (See  also  W90-08799)  (Mertz- 
PTT) 
W90-08814 


PRACTICAL  APPLICATION  OF  COMPUTER 
AIDED  SIMULATION  AND  OPTIMIZATION 
TO  THE  LEICESTER  WATER  SUPPLY  MEL- 
BOURNE AQUEDUCTS  SYSTEM. 

Severn-Trent    Water   Authority,    Leicester   (Eng- 
land). Eastern  Div. 
K.  Blease. 

IN:  Computer  Applications  in  Water  Supply. 
Volume  2:  Systems  Optimization  and  Control. 
John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  p  290-312.  16  fig,  6  ref. 

Descriptors:  'Computer-aided  design,  'Convey- 
ance structures,  'Model  studies,  'Optimization, 
'Pumping  plants,  'Storage  reservoirs,  'Water 
treatment  facilities,  Computer  models,  Computer 
programs,  England,  Pipelines,  Simulation,  Water 
conveyance,  Water  demand,  Water  supply,  Water 
treatment. 

Computer  aided  simulation  and  optimization  was 
applied  to  a  major  water  treatment  works,  aque- 
ducts and  terminal  reservoirs  system.  The  Mel- 
bourne aqueducts  system  supplies  Soar  Division  of 
the  Severn  Trent  Water  Authority  (England)  with 
165  megaliters  of  water,  which  is  65%  of  the  total 
daily  demand.  At  the  Melborune  Water  Treatment 
Works  two  high  lift  variable  speed  pumping  sta- 
tions deliver  water  to  Leicester  along  two  large 
diameter  pipelines.  These  pipelines  have  supplies 
en  route  and  terminate  at  two  storage  reservoirs 
from  where  water  is  conveyed  to  the  city  and 
county  of  Leicester.  Network  models  were  pre- 
pared using  standard  programs,  and  site  trials  com- 
pleted to  calibrate  those  models.  An  operational 
system  of  pump  scheduling  was  formulated,  and 
this  was  followed  by  the  development  of  a  com- 
puter program  by  the  Leicester  Polytechnic  which 
would  be  used  to  automatically  predict  demand 
and  the  resulting  water  treatment  works  pumping 
station  flow  for  the  following  24  hour  period.  The 
program,  which  was  compiled  on  a  Prime  mini 
computer,  will  eventually  be  mounted  on  an  IBM 
microcomputer.  The  computer  programs  have 
proved  to  be  both  accurate  and  reliable,  and  confi- 
dence has  been  gained  in  their  future  use.  (See  also 
W90-08799)  (Mertz-PTT) 
W90-08815 
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COMPUTER  TECHNIQUES  FOR  ON-LINE 
CONTROL  OF  WATER  SUPPLY  NETWORKS. 

Cambridge  Univ.  (England).  Dept.  of  Engineering. 
F.  Fallside. 

IN:  Computer  Applications  in  Water  Supply. 
Volume  2:  Systems  Optimization  and  Control. 
John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  p  313-328.  5  fig,  7  ref. 

Descriptors:  'Computer  models,  *Cost  analysis, 
•Model  studies,  'Pumping,  'Water  conveyance, 
'Water  treatment  facilities,  'Water  use,  Computer 
analysis,  Computers,  England,  Forecasting,  Metro- 
politan water  management,  Optimization,  Teleme- 
try, Water  management. 

More  than  10  years  ago  a  project  was  carried  out 
on  the  East  Worcestershire  Waterworks  Company 
(England)  network  to  provide  automatic  schedul- 
ing of  pumps  to  meet  consumption  demand  at 
minimum  cost.  The  project  produced  a  predictor- 
optimizer  control  scheme  in  which  consumptions 
were  predicted  24  hours  ahead  and  a  minimum- 
cost  pumping  schedule  was  calculated  for  these 
predictions.  In  one  phase  of  the  project  a  minimum 
system  was  studied  in  which  a  reduced  number  of 
measurements  and  control  inputs  were  assumed  to 
be  available  compared  to  the  number  of  East  Wor- 
cestershire Waterworks  Company;  the  aim  was  to 
allow  the  method  to  be  extended  to  other  net- 
works. Arising  from  the  work  were  two  recom- 
mendations for  further  research.  (1)  A  study  of 
day-ahead  prediction  of  the  day's  consumption  for 
an  outstation,  on  the  basis  that  second  and  future 
generation  telemetry-telecontrol  schemes  were 
tending  towards  distributed  computing  and  that 
this  parameter  was  a  key  one  in  automatic  pump 
scheduling.  (2)  A  study  of  the  addition  of  a  control 
computer  to  a  network  without  telemetry  or  tele- 
control for  purposes  of  automatic  pump  schedul- 
ing, including  an  investigation  of  the  effects  of 
minimum,  manual  sampling  frequency.  (See  also 
W90-08799)  (Mertz-PTT) 
W90-08816 


REAL-TIME  FORECASTING  AND  CONTROL 
FOR  WATER  DISTRIBUTION. 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Civil  Engineering. 

P.  W.  Jowitt,  R.  T.  Garrett,  S.  C.  Cook,  and  G. 

Germanopoulos. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems   Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  329-355.  13  fig,  1  tab,  3  ref. 


Descriptors:  'Computer  models,  'Cost  analysis, 
'England,  'Model  studies,  'Pumping,  'Water  con- 
veyance, Computer  analysis,  Computer  programs, 
Control  systems,  Electrical  power  demand,  Opti- 
mization, Simulation,  Water  pressure. 

A  real-time  operational  control  of  a  water  distribu- 
tion system  was  applied  to  Thames  Water.  The 
daily  production  of  adaptable  pump  schedules  de- 
rives from  an  optimization  of  unit  and  maximum 
demand  electricity  costs  based  on  linear  program- 
ming, followed  by  an  implementation  algorithm 
which  transforms  the  linear  programming  output 
into  practical  and  comprehensible  schedules.  The 
optimization  was  supported  by  an  extended  period 
hydraulic  and  cost  simulation  model  capable  of 
modelling  pressure  dependent  demands  and  leak- 
age, and  supporting  any  selected  electricity  tariff. 
A  major  aspect  of  this  work  has  been  an  ease  of 
implementation  by  typical  distribution  operators, 
and  considerable  effort  has  been  made  in  the  devel- 
opment of  software  to  re-interpret  optimization 
output  into  user  comprehensible  schedules  and  user 
displays.  The  success  of  the  work  has  been  found- 
ed upon  an  in-depth  knowledge  of  the  network,  its 
particular  characteristics  and  close  liaison  with 
operational  staff.  (See  also  W90-08799)  (Mertz- 
PTT) 
W90-08817 


OPTIMAL    OPERATION     OF    WATER     SYS- 
TEMS. 

Sociedad  General  de  Aguas  de  Barcelona  (Spain). 

J.  L.  Solanas,  and  J.  M.  Montoliu. 

IN:    Computer    Applications    in    Water    Supply. 


Volume  2:  Systems  Optimization  and  Control. 
John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 
1988.  p  356-375.  14  fig,  6  tab,  9  ref. 

Descriptors:  'Algorithms,  'Computer  models, 
'Computer  programs,  'Management  planning, 
'Model  studies,  'Optimization,  'Water  convey- 
ance, Control  systems,  Forecasting,  Mathematical 
studies.  Water  control,  Water  demand. 

An  efficient  algorithm  and  computer  program  to 
determine  the  optimal  operation  of  a  complex 
water  system  for  a  24  hour  period  was  developed. 
A  five  stage  methodology  to  obtain  optimal  oper- 
ation of  a  water  system  entailed:  (1)  first  level 
modelling  of  the  system;  (2)  demand  forecasting 
for  distribution  networks;  (3)  equivalent  modelling 
of  distribution  networks;  (4)  second  level  model- 
ling of  the  system;  and  (5)  telecontrolling  the 
system.  Partial  c-dimensional  dynamic  program- 
ming proved  a  simple  and  effective  method  that 
was  appropriate  for  solving  the  optimal  operation 
of  water  systems.  The  algorithm  produced  smooth 
successive  increments  at  the  independent  variables. 
This  took  advantage  of  a  theoretical  search  on  the 
complex  hyperpoliedrical  nature  of  the  problem.  In 
the  end,  the  whole  methodological  approach,  and 
not  just  a  computer  program  or  mathematical  algo- 
rithm, was  needed  to  solve  the  optimal  operation 
problem.  (See  also  W90-08799)  (Mertz-PTT) 
W90-08818 


OPTIMAL  CONTROL  OF  THE  WEST  PARI- 
SIAN AREA  WATER  SUPPLY  NETWORK. 

Lyonnaise  des  Eaux,  Paris  (France). 

P.  Alia,  and  P.  A.  Jarrige. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems   Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  376-391.  5  fig,  6  ref. 

Descriptors:  'Computer  models,  'Control  systems, 
'France,  'Model  studies,  'Optimization,  'Paris, 
'Water  conveyance,  Computer  programs,  Eco- 
nomic aspects,  Forecasting,  Mathematical  studies, 
Metropolitan  water  management,  Water  control, 
Water  demand,  Water  management. 

The  West  Parisian  Area  (France)  network  supplies 
a  population  of  approximately  1,000,000  with  an 
average  daily  production  of  275,000  cu  m.  Water 
distribution  is  regulated  by  a  single  control  center 
provided  with  all  the  information  it  needs  through 
a  supervisory  control  and  data  acquisition  system. 
The  West  Parisian  Area  regional  office  of  Lyon- 
naise des  Eaux  has  been  equipped  with  computer- 
aided  optimal  decision-making  software,  using 
daily  water  demand  forecasts.  This  tool  calculates 
the  optimal  control  (with  regard  to  economic  crite- 
ria) of  the  network  facilities  using  decomposition- 
coordination,  aggregation-desegregation  and  duali- 
zation  methods.  The  process  is  split  into  two  steps, 
one  offline  (main  calculation  of  the  interactions 
between  the  sub-networks  and  their  Bellman  func- 
tions), and  one  online  (hourly  feedback  using  these 
previous  calculations  and  the  actual  reservoirs 
levels).  The  excellent  theoretical  behavior  of  this 
model  has  to  be  tempered  by  some  management 
constraints  which  are  not  completely  taken  into 
account.  The  system  has  been  under  operation 
since  1985.  (See  also  W90-08799)  (Mertz-PTT) 
W90-08819 


COMPUTER  CONTROL  OF  WATER  SUPPLY 
AND  DISTRIBUTION  SYSTEMS:  STRUC- 
TURES, ALGORITHMS  AND  MANAGEMENT. 

Leicester  Polytechnic  (England).   Water  Control 

Unit. 

C.  H.  Orr,  B.  Coulbeck,  M.  Brdys,  and  M.  A. 

Parker. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems    Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  392-420.  1  fig,  28  ref. 

Descriptors:  'Computer  models,  'Control  systems, 
•Telemetry,  'Water  conveyance,  'Water  manage- 
ment, Computer  analysis,  Computers,  Data  acquisi- 
tion, Forecasting,  Model  studies,  Optimization, 
Simulation,  Water  demand. 


Recent  advances  in  computer  technology  have  re- 
sulted in  reliable  and  sophisticated  telemetry  moni- 
toring and  regulating  systems  being  installed 
within  existing  water  networks.  One  of  the  first 
tasks  during  the  design  of  water  systems  control  is 
to  define  the  control  objectives  pertaining  to  the 
existing  water  network  configuration  and  available 
telemetry  resources.  All  the  system  components 
and  their  characteristic  modes  of  operation  must  be 
considered.  The  next  stage  is  to  identify  the  avail- 
able applications  packages  for  network  simulation, 
optimization  and  demand  prediction  and  to  utilize 
the  techniques  most  appropriate  to  the  particular 
water  network.  The  analysis  and  management  of 
the  vast  quantities  of  data  must  be  performed  effi- 
ciently in  order  to  maintain  a  reliable  control 
scheme.  It  may  also  be  possible  to  make  use  of 
intelligent  knowledge  based  systems  in  order  to 
build  up  a  computerized  knowledge  base  that  may 
be  applicable  to  a  particular  network.  Using  these 
techniques,  it  is  possible  to  integrate  human  reason- 
ing, judgement  and  experience  together  with  appli- 
cations and  control  software  so  that  the  overall 
real-time  control  schemes  can  be  implemented 
based  upon  a  wealth  of  technical  and  qualified 
information.  (See  also  W90-08799)  (Mertz-PTT) 
W90-08820 


DISTRIBUTION  SYSTEM  MANAGEMENT 
AND  CONTROL  OPTIMISATION. 

North  Surrey  Water  Co.,  Staines  (England). 

E.  G.  Moss,  and  K.  Howard. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems    Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  421-433.  2  fig,  1  ref. 

Descriptors:  'Computer  models,  'Computer  pro- 
grams, 'Control  systems,  'England,  'Model  stud- 
ies, 'Telemetry,  'Water  control,  'Water  convey- 
ance, 'Water  management,  Computer  analysis, 
Computers,  Data  interpretation.  Simulation,  Water 
demand.  Water  use. 

The  flexibility  of  modern  telemetry  and  control 
systems,  allowing  much  greater  control  of  water 
sources  and  distribution  systems,  has  increased  the 
demand  for  on-line  optimization.  A  system  was 
developed  for  the  North  Surrey  Water  Company, 
England.  North  Surrey  covers  an  area  of  200 
square  miles  and  serves  a  population  of  466,000. 
The  area  is  in  the  London  commuter  belt  and  is 
mainly  residential,  with  a  few  large  customers.  A 
computer  model  was  developed  in  two  phases.  The 
first  phase  was  to  determine  the  critical  points  of 
the  system  and  to  meet  the  user  requirement  by 
developing  a  simulation  of  the  system  that  could  be 
executed  in  a  fraction  of  a  second  on  a  microcom- 
puter. The  second  phase  was  to  develop  the  opti- 
mization method,  to  provide  the  on-line  links  to 
the  telemetry  system.  The  software  package  com- 
prises four  computer  programs:  (1)  A  program  to 
generate  network  analysis  runs  and  abstract  data 
for  the  response  functions;  (2)  The  program  to 
generate  the  response  functions;  (3)  A  program  to 
evaluate  the  response  functions  and  compare  with 
the  results  of  field  tests;  and  (4)  The  main  simula- 
tion and  optimization  system.  With  the  system  only 
recently  completed  and  awaiting  installation  at  the 
new  Egham  control  center,  it  is  not  currently 
possible  to  give  detailed  user  experience.  (See  also 
W90-08799)  (Mertz-PTT) 
W90-08821 


WATER  CONTAMINATION  AND  ESOPHAGE- 
AL CANCER  AT  GASSIM  REGION,  SAUDI 
ARABIA. 

King    Faisal    Specialist    Hospital    and    Research 

Centre,  Riyadh  (Saudi  Arabia).  Dept.  of  Oncology 

and  Biological  and  Medical  Research. 

M.  H.  Amer,  A.  El-Yazigi,  M.  A.  Hannan,  and  M. 

E.  Mohamed. 

Gastroenterology  GASTAB,  Vol.  98,  No.  5,1,  p 

1 141-1 147,  May  1990.  2  fig,  3  tab,  25  ref. 

Descriptors:  'Cancer,  'Drinking  water,  'Oil  pollu- 
tion, 'Saudi  Arabia,  'Water  pollution  effects, 
'Well  water,  Cadmium,  Calcium,  Carcinogens, 
Chromium,  Cobalt,  Epidemiology,  Human  dis- 
eases. Hydrocarbons,  Iron,  Magnesium. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


Between  January  1980  and  December  1982.  183 
patients  with  histologically  confirmed  carcinoma 
of  the  esophagus  who  were  referred  to  a  tertiary 
referral  hospital  were  studied.  Thirty-two  (17%) 
patients  were  referred  from  Gassim  Region  in  the 
north  central  part  of  Saudi  Arabia.  A  case-control 
study  showed  a  significant  regional  difference 
within  Saudi  Arabia  and  the  most  referrals  for 
esophageal  cancer  from  the  Gassim  area.  When 
patients  from  Gassim  Region  were  compared  with 
those  referred  from  other  locations,  no  statistical 
differences  were  noted  between  the  two  groups 
except  for  the  source  of  the  drinking  water.  Water 
analysis  from  Gassim  area  showed  a  high  solid 
content  with  elevated  levels  of  calcium,  magnesi- 
um, and  to  a  lesser  extent,  chromium,  iron,  cadmi- 
um, and  cobalt.  Traces  of  petroleum  oil  were 
found  in  five  of  six  water  samples  from  Gassim 
during  1983,  compared  with  3  of  49  samples  from 
other  areas.  Mutagenicity  tests  on  water  specimens 
from  Gassim  Region  indicated  the  presence  of 
possible  carcinogens.  It  is  suggested  that  the  high 
prevalence  of  esophageal  cancer  in  this  region  may 
be  related  to  contamination  of  water  by  impurities 
such  as  petroleum  oils.  (Author's  abstract) 
W90-08939 


LONGITUDINAL  STUDY  OF  RAINFALL  AND 
COLIFORM  CONTAMINATION  IN  SMALL 
COMMUNITY  DRINKING  WATER  SUPPLIES. 

Dartmouth  Medical  School,  Hanover,  NH.  Dept. 

of  Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08948 


CONTINUOUSLY  REGENERATED  GREEN- 
SAND  FILTER  FOR  H2S  REMOVAL  FROM 
INDIVIDUAL  WATER  SUPPLIES. 

Clemson  Univ.,  SC.  Dept.  of  Agricultural  Engi- 
neering. 

D.  E.  Brune,  and  R.  L.  Perez. 

Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  25,  No.  1,  p  1-20,  January  1990.  2 
fig,  1  tab,  10  ref. 

Descriptors:  *Drinking  water,  *Filters,  "Hydrogen 
sulfide,  *Water  treatment,  Cost  analysis,  Domestic 
water,  Pollutant  removal. 

Hydrogen  sulfide  contamination  of  individual 
home  water  supplies  is  a  frequent  problem  in  areas 
with  aquifers  in  sedimentary  rock.  Commercially 
available  systems  for  removal  of  H2S  are  often 
quite  expensive.  A  new  design  is  described  for  a 
low-cost  oxidizing  filter  that  has  been  successfully 
used  to  remove  in  excess  of  99%  of  H2S  (at 
concentrations  of  1-5  mg/l)  from  the  authors' 
home  water  supply  for  over  4  yr.  The  unit  used 
continuously  regenerated,  parallel  flow  greensand 
filters.  The  system  may  be  constructed  from  local- 
ly available  materials  (PVC  pipe  and  fittings, 
greensand,  chemical  injection  pump,  and  potassium 
permanganate)  with  a  total  cost  ($326  for  first  year, 
$30/yr  thereafter)  of  25%  of  existing  commercial 
units.  (Author's  abstract) 
W90-08959 


TARIFF  REDUCTION  BY  SEGREGATION 
AND  RECYCLING  OF  A  WATER  SLUDGE  DIS- 
CHARGE IN  SINGAPORE. 

Nanyang  Technological   Inst.,  Singapore.   School 

of  Civil  and  Structural  Engineering. 

A.  Appan. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  25,  No.  1,  p  29-46,  January  1990.  4 

fig,  6  lab,  14  ref. 

Descriptors:  'Singapore,  'Sludge  disposal,  'Water 
treatment,  Backwash,  Cost  analysis,  Filtration, 
Management  planning,  Recycling. 

In  a  conventional  water  treatment  plant  in  Singa- 
pore, a  levy  was  being  paid  for  directly  discharg- 
ing sludge  (from  flocculators,  clarifiers,  and  filters) 
into  a  nearby  public  sewer.  Site  configuration  and 
high  treatability  costs  ruled  out  the  possibility  of  in 
situ  facilities  for  treatment  of  the  alum-lime  sludge. 
A  study  was  undertaken  to  assess  the  impact  of 
recycling  some  of  the  less  potent  fractions  of  this 
sludge  and  to  appraise  the  economic  viability  of 


this  approach.  Dewatering  and  cleaning  of  the 
flocculators  produced  the  most  potent  sludge, 
whereas  the  filter  backwash  accounted  for  the 
largest  fraction  (72.5%)  of  the  total  waste  volume. 
Using  samples  of  the  filter  backwash  blended  with 
influent  raw  water,  it  was  ascertained  that  the 
impact  on  the  raw  water  quality  was  negligible  and 
the  settling  characteristics  improved,  but  there  was 
a  marginal  increase  in  coagulant  dosages.  Based  on 
costs  of  collecting  and  pumping  filter  backwashes 
and  a  resulting  decrease  in  discharge  volumes  of 
sludge  to  public  sewers,  there  can  be  a  saving  of 
Singapore  Dollars  207,000  in  the  annual  operating 
costs,  which  include  the  recycling  of  at  least  2.6% 
(or  about  900,000  cu  m/annum)  of  the  throughput. 
(Author's  abstract) 
W90-08961 


FACTORS  AFFECTING  WATER-SUPPLY  PO- 
TENTIAL OF  THE  TWIN  CITIES  METROPOL- 
ITAN AREA  AQUIFER  SYSTEM. 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-08975 


VIRUSES  AND  DRUG  RESISTANT  BACTERIA 
IN  GROUNDWATER  OF  SOUTHEASTERN 
MINNESOTA. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08978 


EFFECTS     OF     CLIMATE     VARIATION     OF 
PUBLIC  WATER  SUPPLY. 

Central  Forecast  Office,  Lusaka  (Zambia).  Dept. 

of  Meteorology. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09104 


LINEAR  WATER-SUPPLY  PIPELINE  CAPAC- 
ITY EXPANSION  MODEL. 

Lower   Colorado   River   Authority,   Austin,   TX. 
Water  and  Wastewater  Utilities  Program. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-09190 


TRANSMISSION  MAIN  ANSWERS  WATER 
WOES. 

R  and  D  Engineering  and  Land  Surveying,  Buffa- 
lo, NY. 
N.  Randell. 

Public  Works  PUWOAH,  Vol.  121,  No.  5,  p  73-76, 
May  1990.  1  fig,  3  tab. 

Descriptors:  'Governmental  interrelations,  'Mu- 
nicipal water,  'Project  planning,  'Regional  plan- 
ning, 'Water  conveyance,  'Water  distribution, 
'Water  policy,  New  York  State,  Public  policy. 
Water  costs,  Water  law,  Water  management, 
Water  supply,  Water  supply  development. 

Representatives  of  the  Seneca  Nation,  the  Village 
of  Silver  Creek,  the  lake-side  townships  of  Evans 
and  Hanover  (New  York  State)  and  a  Buffalo  firm 
initiated  a  joint  venture  to  provide  the  participat- 
ing communities  with  safe  drinking  water  at  sav- 
ings by  building  a  13-mile  water  transmission  main, 
using  concerted  municipal  cooperation,  legal  ma- 
neuvering, planning,  and  patience.  Hanover's  long- 
time supplier,  the  Village  of  Silver  Creek,  was 
under  mandate  from  the  New  York  Department  of 
Health  to  improve  the  quality  of  the  water  it 
distributed-chlorinated,  but  otherwise  inadequate- 
ly filtered-from  a  village  reservoir.  Hanover's 
Lakeshore  Hospital  and  its  need  for  the  safe  water 
compounded  the  urgency  of  obtaining  an  alternate 
supply.  A  potential  outside  supplier,  the  Erie 
County  Water  Authority's  Sturgeon  Point  facility, 
was  able  to  provide  fully  treated  Lake  Erie  water. 
But  a  water  transmission  main  connecting  Hanover 
with  this  facility  would  have  to  extend  13  miles, 
cross  nine  protected  streams,  several  highways, 
and  a  railroad  line.  The  project  required  the  sub- 
stantial involvement  and  support  of  communities 
along  the  proposed  route  The  Authority's  charter 
authorized  it  to  service  only  customers  in  Erie 
County.  State  legislation  amending  the  original 
charter  had  to  be  secured  before  the  transmission 


main  could  supply  neighboring  Chatauqua  County. 
Before  a  legally  recognized  agreement  between  the 
municipalities  represented  on  the  board  and  the 
Indian  Nation  could  be  made,  specific  legislation 
permitting  the  unique  relationship  had  to  pass  the 
state  legislature.  Lacking  the  ability  to  raise  reve- 
nues through  taxation,  the  Seneca  Nation  had  to 
rely  exclusively  on  federal  funding.  Before  con- 
struction could  begin,  20  permanent  easements  and 
highway,  railroad,  and  creek  crossing  permits  had 
to  be  filed.  Low  bids  on  the  project  combined  for  a 
price  tag  of  $3.4  million;  considerably  less  than  an 
earlier  estimate  of  $4.2  million.  (Chonka-PTT) 
W90-09230 


BACTERIOLOGICAL  QUALITY  OF  RURAL 
POTABLE  WATER. 

National  Dairy  Research  Inst.,  Karnal  (India).  Div. 

of  Dairy  Microbiology. 

S.  K.  Anand,  and  R.  S.  Singh. 

Indian  Journal  of  Medical  Sciences  INJMAO,  Vol. 

42,  p  205-208,  1988.  2  tab,  6  ref. 

Descriptors:  'Coliforms,  'India,  'Potable  water, 
'Water  quality,  Chlorination,  Enterococci,  Micro- 
organisms, Pollutant  identification,  Water  analysis, 
Water  pollution,  Water  treatment. 

To  evaluate  the  hygienic  quality  of  potable  water 
in  rural  areas  surrounding  Karnal,  India,  a  total  of 
101  water  samples  were  collected  from  10  villages 
outside  the  city.  Samples  were  collected  from 
hand-pumps  and  storage  pots.  Analysis  was  com- 
pleted within  5  hours  of  collection.  Total  viable 
counts  were  made  using  standard  pour  plate  tech- 
niques. Coliforms  were  determined  by  five  tubes, 
most-probable-number  technique  and  enterococci 
were  detected  using  KF-Streptococcus  agar  fol- 
lowed by  biochemical  characterization  of  the  iso- 
lates. Comparatively  high  total  counts  for  coli- 
forms and  enterococci  were  encountered  from 
water  samples  coming  from  storage  pots,  com- 
pared with  hand-pump  samples.  Coliforms  were 
detected  in  85%  of  samples  and  enterococci  were 
found  in  20%  of  the  water  samples.  Among  the 
coliforms,  32.5%  were  of  fecal  type.  Treatments 
such  as  chlorination  at  2  to  4  ppm  and  boiling  for  1 
to  2  minutes  improved  the  microbiological  quality 
of  water  samples.  (Mertz-PTT) 
W90-09240 


CHEMO-DENITRIFICATION  OF  NITRATE- 
POLLUTED  WATER. 

Ghent  Rijksuniversiteit  (Belgium).  Faculteit  Land- 

bouwwetenschappen. 

K.  Van  Hecke,  O.  Van  Cleemput,  and  L.  Baert. 

Environmental  Pollution  ENPOEK,  Vol.  63,  No. 

3,  p  261-274,  1990.  8  fig,  1  tab,  12  ref. 

Descriptors:  'Chemical  treatment,  'Denitrifica- 
tion,  'Drinking  water,  'Nitrates,  'Water  quality, 
'Water  treatment,  Ammonium,  Chemical  reagents, 
Hydrogen  ion  concentration,  Nitrogen  com- 
pounds, Separation  techniques,  Water  pollution, 
Water  quality  standards. 

Since  the  national  governments  of  industrialized 
countries  sharpened  their  regulations  on  the  nitrate 
content  in  drinking  water,  increasing  nitrate  con- 
centrations in  groundwater  and  surface  water  have 
often  led  to  the  legal  norms  being  exceeded.  Con- 
siderable efforts  have  already  been  made  in  pre- 
ventive actions,  but  since  it  is  impossible  to  reduce 
the  nitrate  level  in  polluted  grounwater  or  surface 
water  within  a  short  period  of  time,  the  develop- 
ment and  the  application  of  nitrate  elimination 
techniques  become  inevitable.  Nitrate-nitrogen  re- 
duction was  studied  in  the  presence  of  ferrous  iron 
and  a  copper  catalyst.  In  a  batch  system,  it  was 
found  that  the  reduction  was  very  fast  at  pH  8.1 
and  slow  at  pH  7.5.  A  temporary  accumulation  of 
nitrite  and  hydroxylamine  was  noted.  It  was  found 
that  the  reduction  of  nitrate-nitrogen  in  the  pres- 
ence of  ferrous  iron  partly  continued  to  ammoni- 
um. Decreasing  the  amount  of  reagents  led  to  a 
slower  reduction  rate  but  a  lower  accumulation  of 
nitrite  and  hydroxylamine.  A  continuous  system 
for  removal  of  more  than  50%  of  the  initial  nitrate 
involved  separation  of  the  treated  water  from  the 
Fe/Ca  suspension  by  sintered  glass  filters.  Nitrate- 
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nitrogen  can   be  chemically   reduced  and  of  the 
reaction   products,   only   ammonium   poses   prob- 
lems. (Author's  abstract) 
W90-09270 


WATER  FLUORIDE  CONCENTRATION  AND 
FRACTURE  OF  THE  PROXIMAL  FEMUR. 

Medical    Research   Council,   Southampton   (Eng- 
land). Environmental  Epidemiology  Unit. 
C.  Cooper,  C.  Wickham,  R.  F.  Lacey,  and  D.  J.  P. 
Barker. 

Journal  of  Epidemiology  and  Community  Health 
JECHDR,  Vol.  44,  No.  1,  p  17-19,  March  1990.  2 
fig,  15  ref,  1  append. 

Descriptors:  *Drinking  water,  *Epidemiology, 
•Fluoridation,  *Fluorides,  *Hip  fracture,  *Public 
health,  England,  Hospitals,  Statistical  analysis, 
Wales. 

The  relationship  between  water  fluoride  concen- 
tration and  the  incidence  of  hip  fracture  was  exam- 
ined in  39  county  districts  in  England  and  Wales. 
Numbers  of  hospital  admissions  for  fractures  of  the 
proximal  femur  were  obtained  from  hospital  activi- 
ty analysis  data  for  the  years  1978-1982.  The  frac- 
ture rates  were  compared  with  water  fluoride  con- 
centrations in  39  county  districts  in  England  and 
Wales  (fluoride  concentrations  had  been  measured 
in  these  districts  between  1969  and  1973  as  part  of 
the  British  Regional  Heart  Study).  During  the 
study  period,  4121  men  and  16,272  women  aged  45 
years  and  over  were  discharged  from  hospital  after 
hip  fracture.  Poor  correlations  were  found  be- 
tween discharge  rates  for  hip  fracture  and  both 
total  (r=0.16,  p  =  0.34)  and  natural  (r  =  0.01, 
p=0.95)  water  fluoride  concentrations.  Water  fluo- 
ridation to  levels  of  around  1  mg/L  is  unlikely  to 
reduce  hip  fracture  incidence  markedly  in  this 
country.  (Author's  abstract) 
W90-09281 


INFLUENCE  OF  CASING  MATERIALS  ON 
TRACE-LEVEL  CHEMICALS  IN  WELL 
WATER. 

Cold    Regions    Research   and    Engineering    Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09316 


EVALUATION  OF  POTASSIUM  PERMANGA- 
NATE FOR  INACTIVATION  OF  BACTERIO- 
PHAGE MS-2  IN  WATER  SYSTEMS. 

Arizona  Univ.,  Tucson.   Dept.   of  Nutrition  and 

Food  Science. 

M.  T.  Yahya,  L.  K.  Landeen,  N.  R.  Forsthoefel, 

K.  Kujawa,  and  C.  P.  Gerba. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24,  No.  8,  p  979-989,  1989.  3  tab,  4 

fig,  8  ref. 

Descriptors:  *Bacteriophage,  'Disinfection,  ♦Po- 
tassium permanganate,  'Viruses,  'Water  treatment, 
Chlorination,  Hydrogen  ion  concentration,  Oxi- 
dants, Regulations. 

Potassium  permanganate  (KMn04)  has  been  used 
as  an  oxidant  for  decades  to  remove  and  control 
iron  and  manganese  in  surface  water  supplies.  This 
oxidant  was  investigated  for  its  ability  to  inactivate 
bacteriophage  MS-2  and  thereby  reduce  the 
amount  of  chlorine  required  for  a  99.9%  reduction 
of  virus  during  drinking  water  treatment  as  re- 
quired by  the  U.S.  Environmental  Protection 
Agency's  Surface  Treatment  Rule.  Experiments 
were  conducted  in  potassium  monophosphate 
buffer  (pH  6.0  and  pH  8.0)  at  7  C.  At  time  intervals 
from  0  to  30  min,  samples  were  taken  and  mixed 
immediately  with  a  solution  of  sodium 
thiosulfate:sodium  thioglycolate  to  neutralize  resid- 
ual KMn04.  At  0.5  and  5.0  mg/L  KMn04,  results 
showed  no  significant  differences  (p  <  or  =  0.05) 
in  the  inactivation  of  MS-2  between  experiments 
done  at  pH  6.0  and  those  at  pH  8.0.  Ninety-nine 
percent  of  the  virus  was  inactivated  after  50,  35, 
and  5  min  of  exposure  time  to  0.5,  1.5,  and  5.0  mg/ 
L  KMn04,  respectively.  It  appears  that  at  the 
currently  used  levels  of  KMn04  (up  to  10  mg/L), 
this  oxidant  may  supplement  high  levels  of  chlorin- 
ation in  the  disinfection  of  water  systems.  (Au- 
thor's abstract) 


W90-09323 


VALUING  URBAN  WATER  ACQUISITION. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-09345 


DISTILLATION  IRRIGATION:  A  LOW- 
ENERGY  PROCESS  FOR  COUPLING  WATER 
PURIFICATION  AND  DRIP  IRRIGATION. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09365 


POTENTIAL  FOR  REDUCING  HUMAN  EXPO- 
SURES TO  HERBICIDES  BY  SELECTIVE 
TREATMENT  OF  STORM  RUNOFF  WATER 
AT  MUNICIPAL  WATER  SUPPLIES. 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
R.  P.  Richards,  and  D.  B.  Baker. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  127- 
138,  3  fig,  Stab,  11  ref. 

Descriptors:  'Adsorption,  'Herbicides,  'Public 
health,  'Storm  runoff,  'Water  quality  control, 
'Water  treatment,  Activated  carbon,  Costs,  Drink- 
ing water,  Economic  aspects,  Pesticides,  Pow- 
dered activated  carbon,  Water  supply. 

Rivers  draining  intensive  row-crop  agricultural  re- 
gions may  have  annual  time-weighted  mean  con- 
centrations of  some  herbicides  which  approach  or 
exceed  EPA  health  guidelines  for  these  com- 
pounds. Communities  which  rely  on  these  rivers 
for  drinking  water  supplies  may  chose  to  treat  the 
raw  water  with  powdered  activated  carbon  (PAC) 
to  reduce  concentrations  in  the  finished  water. 
Simulation  exercises  showed  that  treatment  of 
drinking  water  supplies  with  PAC  at  levels  nor- 
mally used  for  taste  and  odor  control  should  be 
able  to  reduce  pesticide  exposures  through  drink- 
ing water  substantially.  Continuous  treatment  for 
three  or  four  months  beginning  in  April  or  May 
offered  a  40-65%  reduction  in  herbicide  mean  con- 
centration and  is  more  cost  effective  than  other 
strategies  examined.  Treatment  with  10  mg/L  of 
PAC  is  more  cost  effective  than  treatment  at 
higher  concentrations  but  leads  to  smaller  reduc- 
tions in  mean  concentration.  The  balance  between 
cost  effectiveness  and  treatment  effectiveness  can 
be  optimized  by  adjusting  the  length  of  the  season 
during  which  the  treatment  is  applied.  (See  also 
W90-09440)  (Author's  abstract) 
W90-09450 
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BIODEGRADATION  OF  BTEX  IN  SUBSUR- 
FACE MATERIALS  CONTAMINATED  WITH 
GASOLINE:  GRANGER,  INDIANA. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08678 


ENZYMATIC  OXIDATION  OF  SOME  SUBSTI- 
TUTED PHENOLS  AND  AROMATIC  AMINES, 
AND  THE  BEHAVIOR  OF  SOME  PHENOLOX- 
IDASES  IN  THE  PRESENCE  OF  SOIL  RELAT- 
ED ADSORBENTS. 

Bundesgesundheitsamt,  Langen  (Germany,  F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
H.  Claus,  and  Z.  Filip. 

Water  Science  and  Technology  WSTED4,  Vol. 
22,  No.  6,  p  69-77,  1990.  2  fig,  7  tab,  6  ref. 

Descriptors:  'Chemical  treatment,  'Cleanup  oper- 
ations, 'Enzymes,  'Phenols,  'Soil  contamination, 
'Water  pollution  treatment.  Adsorption,  Hydrogen 
ion  concentration,  Isoelectric  point,  Laccases,  Per- 
oxidases, Tyrosinases. 


Water  Quality  Control — Group  5G 

When  considering  phenoloxidases  as  agents  in 
treating  chemical  pollution  in  soil  and  groundwat- 
er environments,  possible  effects  of  the  specific  soil 
constituents  and  environmental  factors  on  these 
enzymes  should  be  investigated.  In  in  vitro  experi- 
ments, various  aromatic  amines  and  alkyl  or  halo- 
gen substituted  phenols  were  oxidized  by  a  laccase, 
a  peroxidase,  and  a  tyrosinase.  Oxidation  of  the 
latter  compounds  was  accompanied  by  partial  de- 
halogenation.  However,  the  activity  of  phenoloxi- 
dases was  differently  inhibited  by  the  presence  of 
clays  and  clay-humus  complexes.  Phenoloxidases 
adsorbed  on  clays  and  clay-humus  complexes 
partly  lose  their  activity,  with  the  highest  adsorp- 
tion occurring  at  pH  values  near  to  the  isoelectric 
point  of  the  enzymes  and  correlating  positively 
with  the  cation  exchange  concentration  of  the 
clays.  Also,  pH  and  temperature  exerted  different 
effects  on  the  phenoloxidases.  Laccases  were 
active  between  pH  2.0  and  10,  with  an  optimum 
between  pH  5.0  and  6.0.  Peroxidase  was  strongly 
inactivated  at  pH  <  4.0  but  its  activity  remained 
nearly  constant  above  pH  4.0.  The  tyrosinase  sta- 
bility ranged  from  4.0  to  10.  When  kept  for  14  days 
at  4  C  and  the  optimum  pH,  laccases  showed  no 
activity  losses,  whereas  other  phenoloxidases 
under  test  retained  only  about  70%  of  their  origi- 
nal activity.  All  preparations  of  phenoloxidases  and 
especially  the  tyrosinases  were  more  stable  in 
native  or  autoclaved  groundwater  at  10  C  than  in 
distilled  water.  (Brunone-PTT) 
W90-08680 


CHANGE  TO  A  DIATOM  ASSEMBLAGE  IN  A 
EUTROPHIC  LAKE  FOLLOWING  POINT 
SOURCE  NUTRIENT  RE-DIRECTION:  A  PA- 
LAEOLIMNOLOGICAL  APPROACH. 

University  Coll.,  London  (England).  Palaeoeco- 
logy  Research  Unit. 

N.  J.  Anderson,  B.  Rippey,  and  A.  C.  Stevenson. 
Freshwater  Biology  FWBLAB,  Vol.  23,  No.  2,  p 
205-217,  April  1990.  6  fig,  57  ref. 

Descriptors:  'Diatoms,  'Eutrophic  lakes,  *Eu- 
trophication,  'Ireland,  'Lake  restoration,  'Paleo- 
limnology,  'Phytoplankton,  'Water  pollution  ef- 
fects, 'Water  pollution  prevention,  Chlorophyll, 
Cores,  Food-processing  wastes,  Nutrients,  Phos- 
phorus, Species  composition,  Statistical  analysis, 
Wastewater  pollution. 

Lough  Augher,  County  Tyrone,  Northern  Ireland, 
underwent  eutrophication  as  a  result  of  untreated 
effluent  disposal  by  a  local  creamery,  from  1900 
until  1972-73,  when  primary  sewage  treatment 
began.  When  this  remedial  action  met  with  limited 
success,  the  effluent  was  redirected  to  the  River 
Blackwater,  downstream  from  the  lake.  A  sedi- 
ment core  taken  in  July  1981  shows  an  unambig- 
uous record  of  the  diatom  response  to  this  eutroph- 
ication; the  species  succession  represents  a  clear 
eutrophication  gradient,  with  a  shift  from  mesotro- 
phic  plankton  forms  to  a  variety  of  small  Stephano- 
discus  species  typical  of  very  eutrophic  conditions. 
The  succession  is  in  reasonable  agreement  with 
that  predicted  by  changing  Si:P  ratios.  A  second, 
short  core,  taken  in  September  1985,  shows  dra- 
matic changes  in  the  diatom  plankton  after  1981, 
with  resurgences  and  rapid  increases  of  species 
present  early  in  the  lake's  eutrophication,  and  rep- 
resentative of  mesotrophic  conditions.  There  is 
clear  agreement  between  the  biostratigraphic 
record  of  the  two  cores,  for  the  time  period  during 
which  they  overlap,  1970-81.  The  available  chemi- 
cal data  post-dates  the  redirection  of  the  creamery 
effluent.  However,  it  indicates  that  the  phosphorus 
concentration  is  in  equilibrium  with  the  loading, 
and  has  stabilized  following  effluent  redirection. 
There  were  no  significant  differences  for  chloro- 
phyll a  and  total  phosphorus  between  the  years  for 
which  data  are  available.  A  Correspondence  Anal- 
ysis Joint-plot  was  used  to  summarize  the  biostrati- 
graphy  of  the  two  cores.  It  serves  as  an  ecological 
summary  of  the  responses  of  the  plankton  diatoms 
to  changing  nutrient  concentrations  and  ratios,  fol- 
lowing the  redirection  of  the  creamery  effluent, 
and  demonstrates  clearly  the  new  direction  taken 
by  the  planktonic  diatoms.  Although  the  phospho- 
rus and  chlorophyll  a  data  suggest  that  the  lake 
returned  quickly  to  an  equilibrium  state,  the 
diatom  community  continued  to  change,  suggest- 
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ing  a  time-lag  effect  and  non-equilibrium  responses 
by  the  planktonic  diatoms  to  their  nutrient  envi- 
ronment. (Author's  abstract) 
W90-08699 


RE-OCCURRENCE  OF  FILAMENTOUS 
PLANKTONIC  CYANOBACTERIA  DURING 
PERMANENT  ARTIFICIAL  DESTRATIFICA- 
TION. 

Fraunhofer-lnst.   fuer   Umweltchemie   und   Oeko- 
toxikologie,  Schmallenberg  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08714 


HAZARDOUS  WASTE  MINIMIZATION 
HANDBOOK. 

T.  E.  Higgins. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.    1989. 

228p. 

Descriptors:  *Handbooks,  'Hazardous  wastes,  'In- 
dustrial wastes,  'Waste  disposal,  'Waste  manage- 
ment, 'Waste  treatment,  Case  studies,  Costs,  Eco- 
nomic aspects.  Industrial  wastewater,  Metal-finish- 
ing wastes,  Toxicity,  Waste  recovery. 

Designed  to  assist  industrial  engineers  and  manag- 
ers in  making  changes  in  purchasing,  manufactur- 
ing, and  waste  handling  practices  to  reduce  the 
costs  and  liabilities  of  waste  disposal,  this  book 
begins  by  defining  waste  minimization  in  the  first 
two  chapters.  Chapters  3  through  7  describe  spe- 
cific waste  reduction  techniques  applied  by  a 
number  of  industries.  The  chapters  in  this  section 
have  been  organized  around  industrial  processes 
(i.e.,  painting,  metal  finishing,  machining)  rather 
than  around  standard  industrial  classifications  (i.e., 
automotive,  chemicals).  Industrial  processes  select- 
ed for  inclusion  are  those  that  are  commonly  em- 
ployed in  many  of  the  industrial  sectors  and  that 
contribute  the  greatest  volumes  of  hazardous  waste 
at  a  typical  facility:  machining,  cleaning,  plating 
and  surface  finishing,  paint  and  coating  application, 
and  paint  and  coating  removal.  These  processes 
and  the  types  of  waste  produced  by  each  are 
discussed.  Methods  used  to  reduce  waste  genera- 
tion are  described  and  illustrated  with  case  studies. 
Sources  of  equipment,  design  data,  and  installation 
and  operating  costs  are  provided.  The  book  con- 
cludes with  treatment  methods  that  can  be  em- 
ployed to  reduce  the  volume  or  toxicity  of  waste, 
thus  further  reducing  the  costs  of  disposal.  (Lantz- 
PTT) 
W90-08749 


GROUNDWATER  REMEDIATION  AND  PE- 
TROLEUM: A  GUIDE  FOR  UNDERGROUND 
STORAGE  TANKS. 

Camp,   Dresser  and   McKee,   Inc.,   Boston,   MA. 
D.  C.  Noonan,  and  J.  T.  Curtis. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan.   1990. 
142p. 

Descriptors:  'Cleanup  operations,  'Gasoline, 
♦Groundwater  pollution,  'Oil  pollution,  'Under- 
ground storage  tanks.  Adsorption,  Benzene,  Bio- 
logical treatment,  Bioremediation,  Carbon,  Hydro- 
carbons, Long-term  planning,  Site  remediation, 
Toluene,  Volatile  organic  compounds,  Volatility, 
Xylenes. 

Gasoline  is  a  complex  mixture  of  hydrocarbons, 
principally  comprised  of  alkane,  alkene,  and  aro- 
matic hydrocarbons.  Gasoline  spilled  or  leaked 
into  soil  volatilizes  due  to  its  high  vapor  pressure, 
filling  pore  spaces  with  its  vapors.  Cleaning  up  a 
release  from  an  underground  storage  tank  requires 
both  short-term  emergency  measures  and  long- 
term  corrective  actions.  Short-term  emergency 
measures  involve  taking  immediate  steps  to  abate 
imminent  safety  and  health  hazards,  including  po- 
tential explosions.  The  focus  of  this  book  is  on 
long-term  remediation  and  site  restoration. 
Through  the  use  of  widely  applied  and  proven 
technologies,  ones  that  could  be  recommended  at  a 
site  to  secure  desired  results.  In  addition,  the  tech- 
nologies arc  described  with  a  specific  focus  on 
removing  gasoline  from  the  subsurface,  especially 
the  major  constituents  of  concern  in  gasoline:  ben- 
zene, toluene,  and  xylene.  The  book  is  structured 


as  follows:  Chapter  2  describes  how  packed  air 
towers,  carbon  adsorption  systems,  and  biorestora- 
tion  techniques  remove  petroleum  hydrocarbons 
from  groundwater.  Chapter  3  provides  a  detailed 
example  problem  on  designing  a  packed  air  tower. 
Finally,  Appendix  A  summarizes  the  recently  en- 
acted federal  regulations  governing  underground 
storage  tank  systems.  (Lantz-PTT) 
W90-08752 


MICROBIOLOGY  OF  SUBSURFACE  ENVI- 
RONMENT: PRELIMINARY  STATEMENT  OF 
RESEARCH  GOALS  AND  ABSTRACTS  OF 
CURRENT  RESEARCH. 

Department  of  Energy,  Washington,  DC.  Office  of 
Health  and  Environmental  Research. 
Department    of   Energy    Report    DOE/ER-0278, 
June  1986.  13p,  append. 

Descriptors:  'Geohydrology,  'Groundwater, 
'Groundwater  pollution,  'Microbiological  studies, 
'Research  priorities,  'Savannah  River  Plant,  'Soil 
organisms,  Aquifers,  Biological  studies.  Decon- 
tamination, Geochemistry,  Groundwater  quality, 
Microorganisms,  Project  planning. 

The  Department  of  Energy  (DOE)  is  working 
with  Savannah  River  Laboratory/DOE  Defense 
Programs  to  characterize  the  presence  and  abun- 
dance of  microorganisms,  to  determine  their  com- 
munity structure,  and  to  evaluate  the  geohydrolo- 
gic,  geochemical,  and  other  factors  that  control 
microbial  habitats  at  depth.  DOE  has  chosen  to 
concentrate  on  the  deep,  subsurface  biosphere  for 
several  reasons:  (1)  fundamental  scientific  informa- 
tion about  microorganisms  at  depths  of  30  to  thou- 
sands of  meters  is  nonexistent  and  significant  op- 
portunities exist  for  scientific  progress  on  a  nation- 
al scale;  (2)  100  million  people  rely  on  groundwat- 
er as  a  drinking  water  source  and  many  of  the 
Nation's  largest  aquifers-currently  serving  large 
population  centers  and  important  to  future  energy 
production-are  deep  aquifers;  and  (3)  deep,  inac- 
cessible subsurface  systems  pose  serious  long-term 
restoration  challenges  because  of  contamination  as- 
sociated with  energy  and  defense  production  ac- 
tivities. Biotechnological  solutions  to  deep  aquifer 
contamination  in  the  next  decade  will  depend  on 
such  a  sound,  fundamental  scientific  information 
base.  These  considerations  motivate  the  research. 
A  two  phased  research  program  is  planned.  Phase 
I  (FY86-FY87)  is  an  exploratory  phase  that  focuses 
on  the  presence,  abundance,  and  diversity  of  indig- 
enous microorganisms,  on  community  structure, 
and  on  the  geohydrologic,  geochemical,  and  physi- 
cal interactions  that  control  microbial  habitats  in 
the  subsurface.  Phase  II  (FY88-FY92)  will  concen- 
trate on  exploiting  some  of  the  scientific  advances 
and  research  opportunities  identified  in  Phase  I, 
largely  by  extended  (36-48  month)  research  investi- 
gations. The  functioning  of  microorganisms  at 
depth,  biotransformation  processes,  and  communi- 
ty growth  rates  are  among  the  many  areas  that 
may  be  investigated.  Phase  II  is  expected  to  lead  to 
the  mitigation  of  subsurface  contamination,  to  de- 
termining the  kinds  of  environmental  stimulation 
that  will  contribute  to  mitigation,  and  (in  time)  to 
evaluation  of  the  impact  of  bioengineered  orga- 
nisms released  to  subsurface  ecosystems.  (Lantz- 
PTT) 
W90-08753 


CONSIDERATIONS     FOR     REDUCING    THE 
COST  OF  TESTING  DREDGED  MATERIAL. 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-08755 


PROTECTING  NONTIDAL  WETLANDS. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 

Nontidal  Wetlands  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08757 


CHESAPEAKE  EXECUTIVE  COUNCIL,  FIRST 
PROGRESS  REPORT  UNDER  THE  1987 
CHESAPEAKE  BAY  AGREEMENT. 

Environmental     Protection     Agency,     Annapolis, 


MD.  Chesapeake  Bay  Program. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-206957. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
January  1989.  31  p. 

Descriptors:  'Chesapeake  Bay  Agreement,  'Envi- 
ronmental protection,  'Federal  jurisdiction,  'Inter- 
agency cooperation,  'Interstate  compacts,  'State 
jurisdiction,  'Water  quality  control,  District  of 
Columbia,  Geographic  information  systems,  Mary- 
land, Model  studies,  Monitoring,  Nutrients,  Penn- 
sylvania, Susquehanna  River,  Virginia,  Watershed 
protection. 

Integrated  State  and  Federal  efforts  achieved  sub- 
stantial progress  in  1987-88  toward  the  goals  of  the 
Chesapeake  Bay  restoration  and  protection  pro- 
gram, including  the  signing  of  a  new  Bay  Agree- 
ment in  December  1987  that  promised  accelerated 
advances  in  the  years  ahead.  Along  with  develop- 
ment of  the  more  comprehensive  Agreement,  there 
has  been  continued  progress  in  the  implementation 
of  restoration  activities  throughout  the  watershed 
since  the  start  of  1987.  In  addition  to  ongoing 
improvements  in  wastewater  treatment  facilities  in 
the  Bay  basin,  Pennsylvania,  Maryland  and  Virgin- 
ia, have  expanded  efforts  to  reduce  levels  of  nutri- 
ents and  sediment  reaching  the  Bay.  Conservation 
practices  in  the  watershed  reduced  the  amount  of 
nitrogen  entering  the  Bay  by  7,679  tons  in  FY87. 
Reductions  of  phosphorus  amounted  to  1,564  tons. 
The  Chesapeake  Bay  Monitoring  Subcommittee 
produced  its  second  annual  'State  of  the  Chesa- 
peake Bay'  report  summarizing  data  collected  at 
167  stations  Baywide  from  June  1984  through  Sep- 
tember 1985.  Development  of  the  Steady-State 
Water  Quality  Model  of  the  Bay  and  major  tribu- 
taries was  completed  in  March  1987,  enabling  Bay 
managers  to  evaluate  the  effects  of  various  nutrient 
levels  and  project  the  results  of  control  options. 
The  Bay  Program  gained  another  powerful  analyt- 
ic tool  with  acquisition  of  the  ARC/INFO  geo- 
graphic system  (GIS)  in  autumn  1987.  GIS  pro- 
vides the  capability  to  display  spatial  data  in  a 
variety  of  ways  showing  the  complex  relationships 
among  various  environmental  elements.  The  Dis- 
trict of  Columbia,  Maryland  and  Virginia  have 
passed  legislation  to  protect  striped  bass.  Maryland 
and  Virginia  continued  working  to  rebuild  striped 
bass  populations.  Pennsylvania  expanded  efforts  to 
promote  the  restoration  of  shad  in  the  Susquehan- 
na River,  once  a  prime  spawning  ground  for  the 
species.  Virginia  enacted  the  Chesapeake  Bay  Pres- 
ervation Act  to  help  promote  land  use  practice 
intended  to  protect  Bay  water  quality.  Effective 
July  1,  1988,  the  law  calls  for  development  of 
criteria  for  use  by  local  governments  in  designating 
preservation  areas,  such  as  wetlands  and  sensitive 
shorelines,  that  merit  special  protection.  Maryland 
continued  implementation  of  its  Critical  Areas  Pro- 
gram to  control  shoreline  development.  (Lantz- 
PTT) 
W90-08760 


KANAWHA  RIVER  BASIN  WATER  QUALITY 
MODELING. 

Hydrologic  Engineering  Center,  Davis,  CA. 

R.  G.  Willey. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  AD-A203  686. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Special  Projects  Report  No.  86-5,  July  1986.  166p, 

2  fig,  8  tab,  20  ref,  4  append. 

Descriptors:  'Dam  effects,  'Kanawha  River  Basin, 
•Model  studies,  'Reservoir  operation,  'Water  pol- 
lution control,  'Water  quality,  'Water  quality 
management,  Dissolved  oxygen,  Elk  River,  Flood 
control,  Gauley  River,  New  River,  Phytoplankton, 
Reservoirs,  Simulation  analysis,  Summersville 
Dam,  Sutton  Dam,  Water  temperature. 

The  purpose  of  the  Kanawha  River  Basin,  West 
Virginia  water  quality  study  was  to  provide  a 
computer  model  capable  of  evaluating  water  qual- 
ity conditions  that  occur  throughout  the  basin 
during  June  through  September  for  a  given  oper- 
ation of  Sutton  and  Summersville  Dams.  The 
HEC-5Q  model  is  capable  of  simulating  the  oper- 
ational effects  of  as  many  as  ten  reservoirs  on  the 
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stream  network  of  the  basin.  Each  reservoir  may 
be  operated  to  satisfy  a  number  of  objectives  in- 
cluding flood  control,  low  flow,  hydropower  pro- 
duction, water  supply  and  water  quality  control. 
The  water  quality  portion  of  the  model  will  simu- 
late temperature  and  eight  water  quality  constitu- 
ents including  dissolved  oxygen  and  phytoplank- 
ton.  The  model  will  internally  determine  the  water 
quality  needed  from  all  reservoir  releases  to  meet 
specified  downstream  water  quality  objectives  and 
will  determine  the  gate  openings  in  each  reservoir 
that  will  yield  the  appropriate  reservoir  release 
water  quality.  Should  it  be  necessary,  flows  will  be 
altered  to  ensure  that  downstream  water  quality 
objectives  are  met.  The  model  selects  the  best 
solution  for  system-wide  reservoir  operation  on  a 
daily  basis.  Better  input  boundary  conditions  (i.e., 
inflow  quality  to  both  reservoirs  and  water  quality 
at  Hinton)  are  needed  for  improved  reproductions 
in  both  reservoirs  and  at  all  locations  in  the  upper 
stream  reaches  of  the  New,  Gauley  and  Elk 
Rivers.  More  water  quality  data  on  subbasin  in- 
flows would  be  beneficial  in  the  Clay  to  Charles- 
ton area  of  the  Elk  River  Basin.  In  general,  data 
needs  exist  for  all  inflowing  concentrations. 
(Lantz-PTT) 
W90-08764 


IMPROVING  STATE  OUTREACH  TO  SMALL 
COMMUNITIES. 

California   Univ.,   Berkeley.   Graduate  School  of 
Public  Policy. 
B.  L.  Livingston. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  PB89-189740. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  600/9-89/015,  August  1988. 
41p,  4  fig,  append. 

Descriptors:  'Governmental  interrelationships, 
'Information  exchange,  'Public  participation, 
•Public  relations,  'Rural  areas,  'State  jurisdiction, 
'Wastewater  treatment,  Community  development, 
Information  transfer,  Public  access. 

Ways  to  improve  outreach  to  small  communities 
from  EPA  and  the  states  in  wastewater  treatment 
development  and  maintenance  are  suggested 
through  the  transfer  of  information,  technology, 
and  technical  assistance.  Outreach  can  reduce  costs 
and  improve  performance  at  relatively  low  cost. 
There  are  five  major  recommendations  to  improve 
outreach:  (1)  EPA  headquarters  and  region  offi- 
cials could  continue  coaching  states  and  organiza- 
tions on  improving  state  outreach  programs.  EPA 
could  create  'National  Organization  Outreach 
Grants'  to  reach  out  through  state  affiliates;  (2)  the 
Small  Flows  Clearinghouse  could  clarify  its  audi- 
ence and  develop  a  new  management  and  funding 
structure  reflecting  a  constituency  of  state  agencies 
and  national  organizations;  (3)  states  could  develop 
'outreach  teams'  at  the  state  and  regional  (sub- 
state)  level  for  outreach  delivery,  advocacy  of 
small  community  outreach,  and  to  give  advice  to 
states;  (4)  EPA  could  conduct  a  national  study  of 
how  communities  within  a  regional  area  could 
pool  resources  such  as  credit,  insurance,  inventory 
procurement,  etc.  States  could  research  structural 
changes  in  state  institutional  policies  to  remove 
barriers  and  encourage  pooling;  and  (5)  for  the 
sake  of  efficiency  and  better  communication,  inte- 
grate small  community  outreach  on  wastewater 
could  be  integrated  with  other  environmental  out- 
reach concerns  at  EPA,  the  states  and  in  nonprofit 
organizations.  Funding  sources  and  steps  for  imple- 
mentation of  each  recommendation  are  included. 
'Small  Community  Ombudsman  Offices'  to  coordi- 
nate communications.  (Lantz-PTT) 
W90-08771 


WATER  AND  EFFLUENT  MANAGEMENT  IN 
INDUSTRY:  OBTAINING  AND  USING  INFOR- 
MATION TO  FACILITATE  MEANINGFUL  DE- 
CISION MAKING. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa). 
M.  R.  Steyn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-176812. 
Price  codes:  E07  in  paper  copy,  E07  in  microfiche. 
Technical  Digest-12,  1987.  I  I4p,  5  ref. 


Descriptors:  'Cost  analysis,  'Costs,  'Data  acquisi- 
tion, 'Industrial  wastewater,  'Wastewater  manage- 
ment, 'Water  conservation,  'Water  pollution  con- 
trol, 'Water  quality  control,  Dairy  industry,  Eco- 
nomic aspects,  Food-processing  wastes,  Industrial 
water,  Metal-finishing  wastes,  Recycling,  Textile 
mill  wastes,  Waste  recovery,  Water  reuse. 

In  management  of  water  and  effluent  streams,  the 
aim  should  be  to  reduce  the  need  to  make  decisions 
based  on  speculations.  An  abundant  supply  of  in- 
formation is  essential  for  proper  control  and  man- 
agement. A  water  and  effluent  management  con- 
trol authority  must  be  established  within  the  facto- 
ry complex.  Since  problems  of  water  supply  and 
pollution  control  are  common  to  all  departments, 
this  control  body  must  be  vested  with  the  neces- 
sary power  to  coordinate  the  efforts  of  all  sections 
within  a  factory  complex  in  order  to  achieve  opti- 
mum results.  Real  water  quality  requirements  need 
to  be  evaluated  for  each  process  within  the  facto- 
ry, along  with  ways  and  means  to  reduce  the  water 
consumption  by  water  conservation  and  water  rec- 
lamation measures.  Every  effort  must  be  made  to 
modify  processes  or  equipment  in  order  to  prevent 
objectionable  materials  from  entering  the  plant  ef- 
fluent. Methods  need  to  be  developed  to  reclaim 
these  materials  for  reuse  in  the  manufacturing 
process,  and  a  training  program  must  be  estab- 
lished to  make  everyone  involved  in  plant  oper- 
ation, water  and  pollution  conscious.  In  the  elec- 
troplating industry,  the  following  must  be  done  to 
minimize  pollution  costs:  prevent  contamination  of 
plating  baths;  prevent  accidental  wastage  of  proc- 
ess solutions;  minimize  drag-out  losses;  reduce 
rinse  water  requirements;  recover  plating  solutions; 
and  treat  wastes  effectively.  Pollution  cost  minimi- 
zation can  be  accomplished  in  the  textile  industry 
by:  reducing  chemical  consumption  by  better  proc- 
ess control;  substituting  chemicals  of  low  pollution 
load  for  chemicals  of  high  pollution  load;  recover- 
ing chemicals  where  possible;  reducing  pollution 
load  by  clean  housekeeping  methods;  segregating 
inorganic  waste  flows  from  the  remaining  effluent; 
reducing  effluent  volume;  enforcing  segregation 
and  forced  evaporation  of  concentrated  sodium 
wastes;  and  purifying  effluent  by  chemical  precipi- 
tation and  by  biological  treatment  as  applicable. 
Milk  processing  industry  pollution  costs  can  be 
minimized  by:  recovering  by-products  where  pos- 
sible; segregating  drain  systems;  separating  and 
recovering  fat;  irrigating  fat-free  effluent  onto  pas- 
tures; reclaiming  and  recirculating  cooling  water 
for  tinned  and  bottled  products;  and  using  auto- 
matic shut-off  valves  on  water  hoses.  (Lantz-PTT) 
W90-08772 


DESIGN,  PLACEMENT,  AND  SAMPLING  OF 
GROUNDWATER  MONITORING  WELLS  FOR 
THE  MANAGEMENT  OF  HAZARDOUS 
WASTE  DISPOSAL  FACILITIES. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 
S.  Y.  Tsai. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE89-009849. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-88 1246-3,  September  30,  1988. 
lip,  4  fig,  8  ref.  DOE  Interagency  Agreement 
MIPR  2688. 

Descriptors:  'Groundwater  quality,  'Hazardous 
wastes,  'Monitoring  wells,  'Network  design, 
'Waste  disposal,  'Water  pollution  control,  'Water 
pollution  prevention,  Groundwater  pollution, 
Monitoring,  Water  pollution  sources,  Water  sam- 
pling. 

Groundwater  monitoring  is  an  important  technical 
requirement  in  managing  hazardous  waste  disposal 
facilities.  The  Resource  Conservation  and  Recov- 
ery Act  (RCRA)  regulations  establish  a  three-stage 
monitoring  program  designed  to  detect,  evaluate, 
and  correct  groundwater  contamination  arising 
from  leaks  or  discharges  from  hazardous  waste 
management  facilities.  The  first  stage  of  the  moni- 
toring program-detection  monitoring-is  to  be  im- 
plemented before  any  leakage  of  hazardous  con- 
stituents into  the  groundwater  occurs.  Early  imple- 
mentation ensures  that  any  subsequent  leakage  is 
detected.  When  groundwater  contamination  has 
already   occurred,    the   second    stage-compliance 


monitoring-is  implemented  to  determine  whether 
groundwater  quality  criteria  have  been  exceeded. 
The  standard  for  this  determination  comprises  four 
principal  elements:  (1)  the  hazardous  constituents 
potentially  derived  from  the  facility;  (2)  the  con- 
centration limits  for  each  constituent  listed  in  the 
facility  permit;  (3)  the  point  of  compliance  for 
measuring  concentration  limits;  and  (4)  the  compli- 
ance period.  If  the  criteria  set  forth  in  the  protec- 
tion standard  are  exceeded  at  the  compliance  point, 
then  the  owner/operator  must  implement  the  third 
stage-corrective  action.  The  remedial  action  plan 
must  remain  in  effect  until  groundwater  quality 
meets  compliance  standards.  When  establishing  a 
groundwater  monitoring  plan  for  hazardous  waste 
disposal  facilities,  the  following  steps  are  essential: 
(1)  review  all  available  background  data  to  become 
familiar  with  the  site;  (2)  establish  the  local  aquifer 
characteristics  and  the  groundwater  flow  direc- 
tions; (3)  identify  potential  off-site  sources  of  back- 
ground groundwater  contamination;  (4)  determine 
the  chemical  composition  of  the  waste  material  to 
evaluate  the  potential  for  its  movement  within  the 
aquifer;  (5)  site  a  sufficient  number  of  wells  upgra- 
dient  of  the  site  to  characterize  the  background 
groundwater  quality;  (6)  site  a  sufficient  number  of 
wells  downgradient  of  the  site  to  detect  any  con- 
taminant plume  moving  off  site;  (7)  select  the 
proper  size  and  composition  of  well  casing  and 
screens;  (8)  use  an  approved  well  design;  and  (9) 
maintain  well  evacuation  and  sampling  techniques 
both  consistently  and  efficiently.  (Lantz-PTT) 
W90-08773 


SUBSURFACE  SCIENCE  PROGRAM:  DEEP 
MICROBIOLOGY  TRANSITIONAL  PRO- 
GRAM IMPLEMENTATION  PLAN. 

Department  of  Energy,  Washington,  DC.  Div.  of 

Ecological  Research. 

F.  J.  Wobber. 

Report  No.  DOE/ER-0431,  November  1989.  13p, 

6  ref,  append. 

Descriptors:  'Biodegradation,  'Geohydrology,  'In 
situ  treatment,  'Microbiological  studies,  'Network 
design,  'Project  planning,  'Research  priorities, 
'Sampling  procedures,  Chemical  properties,  Clas- 
sification, Cleanup  operations,  Geochemistry, 
Groundwater  quality,  Microorganisms,  Physical 
properties,  Quantitative  analysis,  Statistical  studies. 

The  Department  of  Energy's  (DOE)  plans  to  im- 
plement exploratory  research  as  part  of  its  Transi- 
tional Program  within  the  Office  of  Energy  Re- 
search are  outlined.  The  long-term  goal  of  the 
program  is  to  obtain  information  that  will  facilitate 
bioremediation  of  contaminated  at  DOE  sites.  Re- 
search will  be  conducted  to:  (1)  develop  a  compar- 
ative information  base  nationally  on  the  microbi- 
ology of  different  geohydrologic  systems;  and  (2) 
test  and  refine  experimental  aseptic  microbiologi- 
cal sampling  protocols  and  technologies  for  gener- 
al use  at  DOE  sites.  DOE  will  implement  the 
Transitional  Program  at  DOE's  Idaho  National 
Engineering  Laboratory  (INEL)  and  the  Hanford 
site.  Results  at  the  first  site  will:  (1)  meet  two  or 
more  scientific  objectives  in  the  Transitional  Pro- 
gram Plan  (DOE/ER),  and  (2)  provide  scientific 
and  technological  experience  needed  to  confirm 
results  or  meet  objectives  at  the  next  site.  An 
important  goal  is  to  develop  a  variety  of  aseptic 
sampling  technologies  that  can  be  used  to  sample 
the  deep  subsurface  microflora  under  the  varied 
geohydrologic  and  geochemicai  conditions  found 
at  DOE  sites.  Seven  principal  research  activities 
will  be  pursued  to  meet  the  scientific  goals  of 
Transitional  Program:  Activity  1 -characterization 
of  the  subsurface  microflora;  Activity  2-physical 
and  chemical  characterization  of  subsurface  sam- 
ples; Activity  3-evaluation  of  geohydrochemical 
controls  on  subsurface  microorganisms;  Activity 
4-statistical  comparison/correlation  of  data  from 
different  sites;  Activity  5-development  of  new 
drilling,  sampling,  and  sample-handling  method- 
ologies; Activity  6-quantification  of  vertical  and 
spatial  variability  within  the  subsurface  microflora; 
and  Activity  7-general  program  support  activities. 
(Lantz-PTT) 
W90-08775 
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Group  5G — Water  Quality  Control 

NATIONAL    FOREST    SYSTEM:    AMERICA'S 
HEADWATERS. 

Lolo  National  Forest,  Missoula,  MT. 

For   primary   bibliographic   entry   see   Field    6D. 

W90-08823 


NONPOINT  SOURCE  POLLUTION  MANAGE- 
MENT AND  COMPLIANCE  WITH  REGULA- 
TORY MANDATES. 

Forest   Service,   San   Francisco,   CA.   Range  and 
Watershed  Management. 
J.  R.  Rector. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion,  Bethesda,   Maryland.    1989.  p  21-29,  4  ref. 

Descriptors:  'Headwaters  hydrology,  *Nonpoint 
pollution  sources,  'Regulations,  'Water  pollution 
control,  'Water  quality  management,  Legal  as- 
pects, Clean  Water  Act,  Institutional  constraints, 
Legislation,  State  jurisdiction,  Water  quality  con- 
trol. 

Following  completion  of  water  quality  manage- 
ment planning  and  program  development,  necessi- 
tated by  the  Federal  Clean  Water  Act  (CWA), 
States  assume  the  regulatory  role  and  responsibility 
for  nonpoint  source  (NPS)  pollution  control.  States 
are  charged  with  the  responsibility  of  establishing 
the  substantive  and  procedural  requirements  that 
will  result  in  NPS  pollution  control  and  attainment 
of  CWA  goals  and  objectives.  When  nonpoint 
source  pollution  reaches  the  point  of  enforcement 
and/or  litigation,  cases  usually  center  on  a  question 
of  compliance  with  water  quality  regulatory  re- 
quirements established  by  state  authority(s).  NPS 
pollution  is  usually  derived  from  nondiscernible 
and  dispersed  sources  and  do  not  readily  lend 
themselves  to  the  same  controls  applied  to  point 
sources  of  pollution.  NPS  afford  flexibility  in 
methods  to  achieve  compliance  with  state  require- 
ments due  to  their  unique  nature.  Three  options  are 
available  to  the  potential  nonpoint  discharger  to 
respond  to  compliance  requirements:  (1)  take  no 
action  to  respond,  ignoring  legal  requirements  and 
the  need  to  protect  and  preserve  the  Nation's 
water  quality,  (2)  follow  established  substantive 
and  procedural  requirements  as  established  by  the 
regulatory  authority,  and  (3)  participate  in  ongoing 
water  quality  management  planning  to  develop  a 
tailor  made  management  program.  Practices  are 
negotiated  with  regulatory  authorities  to  serve  as 
'in  lieu  of  compliance  requirements  to  attain  water 
quality  goals  and  objectives.  In  litigation,  the  ques- 
tion of  compliance  or  noncompliance  must  be 
guided  by  counsel  from  the  legislatively  estab- 
lished regulatory  authority.  Court  decisions  must 
take  into  account  which  of  the  three  options  for 
compliance  responsiveness  the  defendant  pursued. 
The  fundamental  differences  between  point  and 
nonpoint  pollution  are  only  now  beginning  to  be 
addressed  by  the  regulating  agencies.  Viable  stand- 
ards are  lacking  against  which  to  measure  CWA 
goals  and  objectives  attainment  or  against  which  to 
measure  lawful  compliance  Negotiated  agree- 
ments between  the  regulatory  authority  and  the 
regulated  entity  must  become  an  integral  part  of 
NPS  control  programs  and  decisions  regarding 
compliance  with  water  quality  mandates.  (See  also 
W90-08822)  (Author's  abstract) 
W90-08825 


FEDERAL  NONPOINT  SOURCE  CONTROL 
EFFORTS-HISTORICAL  GAO  OBSERVA- 
TIONS. 

General  Accounting  Office,  Washington,  DC. 
C.  D.  Mosher. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion,  Bethesda,  Maryland.   1989.  p  31-39,   14  ref. 

Descriptors:  'Federal  jurisdiction,  'Headwaters 
hydrology,  'Nonpoint  pollution  sources,  'Regula- 
tions, 'Water  pollution  control,  'Water  quality 
management,  History,  Water  quality  control. 

In  1977  the  U.S.  General  Accounting  Office 
(GAO)  published  a  report  on  federal  nonpoint 
source  (NPS)  efforts.  It  noted  at  that  time  that 
over  half  of  the  pollutants  entering  the  nation's 
waterways  were  from  NPS  and  that  if  not  con- 


trolled, NPS  would  prevent  attainment  of  national 
water  quality  goals.  Problems  related  to  federal 
efforts  to  control  NPS  included  inadequate  water 
quality  data  used  for  planning  and  assessing  water 
quality  improvements  and  NPS  controls,  and  an 
over-emphasis  on  point  source  controls,  with  mini- 
mal effort  on  NPS.  GAO  has  issued  several  subse- 
quent reports  on  the  need  for  better  data  for  water 
quality  planning  and  in  1988  published  a  report  on 
the  benefits  of  riparian  area  restoration,  along  with 
better  rangeland  controls.  The  report  includes  ex- 
amples of  successful  riparian  restoration  efforts  on 
federal  lands  in  10  western  states.  In  addition, 
GAO  is  conducting  a  new  study  of  federal  NPS 
efforts.  Although  national  in  scope,  the  study 
covers  federal  and  state  NPS  practices  in  several 
western  states.  This  information  should  be  useful  in 
understanding  state  and  federal  NPS  control  prob- 
lems and  control  possibilities  for  headwaters  areas. 
(See  also  W90-08822)  (Author's  abstract) 
W90-08826 


CUMULATIVE  EFFECTS  OF  HUMAN  ACTIVI- 
TIES ON  BULL  TROUT  (SALVELINUS  CON- 
FLUENTUS)  IN  THE  UPPER  FLATHEAD 
DRAINAGE,  MONTANA. 

Montana  Dept.  of  Fish,  Wildlife  and  Parks,  Kali- 
spell. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-08834 


AGRICULTURAL  MANAGEMENT  AND 
POLICY  NEEDS  FOR  SALINITY  ABATEMENT 
IN  EASTERN  MONTANA. 

Montana  Salinity  Control  Association,  Conrad. 
S.  K.  Brown,  M.  D.  Tomer,  G.  A.  Hockett,  and  J. 
M.  Holzer. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  135-139,  1  fig,  6 
ref. 

Descriptors:  'Agricultural  water,  'Agricultural 
watersheds,  'Headwaters  hydrology,  'Salinity, 
'Soil  salinization,  'Water  pollution  control,  Agri- 
cultural practices,  Alfalfa,  Environmental  policy, 
Groundwater  quality,  Groundwater  recharge, 
Management  planning,  Montana,  Saline  ground- 
water. 

Salinization  of  soil  and  water  resources  has  oc- 
curred over  portions  of  the  Northern  Great  Plains 
during  the  past  50  years.  The  degradation  is  attrib- 
utable to  summer  fallow  dryland  farming  practices 
which  replaced  native  rangeland  conditions.  Ineffi- 
cient use  of  precipitation  has  allowed  deep  percola- 
tion of  soil  moisture  and  migration  of  soluble  salts. 
Artificial  buildup  of  shallow  saline  groundwater 
combined  with  certain  geologic  conditions  has  led 
to  the  development  of  low  volume  saline  springs 
(saline  seeps).  Saline  ground  water  and  soil  con- 
tamination can  be  prevented  through  intensified 
cropping  which  efficiently  uses  seasonal  precipita- 
tion. Reclamation  techniques  include  alfalfa  and 
flexible  annual  cropping  rotations  in  upslope  re- 
charge areas.  The  Teton  Ridge  near  Choteau,  MT 
is  an  example  of  a  large  scale  problem  area.  This 
watershed  discharges  saline  groundwater  (1,500- 
72,00  mg/L  total  dissolved  solids)  to  the  Teton 
River  and  Freezeout  Lake  Wildlife  Refuge.  In 
cases  like  this,  where  land  ownerships  change  be- 
tween the  recharge  and  discharge  areas,  economic 
incentives  are  needed  to  encourage  adoption  of 
intensified  cropping.  Present  farm  policy  inhibits 
changes  in  cropping  strategies.  Policies  that  allow 
more  flexibility  and  encourage  crop  rotations  need 
to  be  included  in  the  1990  farm  bill.  This  would 
give  farmers  more  leeway  in  addressing  local  re- 
source concerns.  (See  also  W90-08822)  (Author's 
abstract) 
W90-08837 


EFFECTIVENESS  OF  BMP'S  IN  CONTROL- 
LING NONPOINT  POLLUTION  FROM  SILVI- 
CULTURAL  OPERATIONS. 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

J.  A.  Lynch,  and  E.  S  Corbett. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 

Hydrology.  American  Water  Resources  Associa- 


tion, Bethesda,  Maryland.  1989.  p  149-157,  3  fig,  3 
tab. 

Descriptors:  'Best  management  practices,  'Envi- 
ronmental effects,  'Forest  watersheds,  'Headwa- 
ters hydrology,  'Nonpoint  pollution  sources,  'Sil- 
viculture, 'Water  pollution  control,  Clear-cutting, 
Forestry,  Nitrates,  Potassium,  Turbidity,  Water 
quality. 

Ten  years  of  streamflow  and  water  quality  data 
were  evaluated  to  determine  the  effectiveness  of 
Best  Management  Practices  (BMP's)  in  controlling 
nonpoint  source  pollution  from  an  1 10-acre  com- 
mercial clearcut  located  in  the  Ridge  and  Valley 
Province  of  central  Pennsylvania.  The  analyses 
addressed  both  short-term  and  long-term  changes 
in  the  physical  and  chemical  properties  and  the 
hydrologic  regime  of  the  stream  draining  this  257- 
acre  watershed.  Overall,  the  BMP's  employed  on 
this  commercial  clearcut  were  very  effective  in 
preventing  serious  deterioration  of  stream  quality 
as  a  result  of  forest  harvesting.  Although  signifi- 
cant increases  in  nitrate  and  potassium  concentra- 
tions and  temperature  and  turbidity  levels  were 
measured,  the  increases  were  relatively  small  and, 
with  the  exception  of  turbidity,  within  drinking 
water  standards.  Increased  turbidity  levels  were 
the  result  of  wind  thrown  trees  adjacent  to  the 
channel  and  were  not  directly  related  to  timber 
harvesting  activities.  Nitrate  and  potassium  con- 
centrations and  turbidity  levels  remained  above 
pre-harvesting  levels  for  as  long  as  eight  years 
following  harvesting.  Clearcutting  also  significant- 
ly increased  water  yield  which  in  turn  lowered  the 
concentrations  of  some  ions  because  of  dilution. 
Increased  water  yields  returned  to  pre-harvesting 
levels  within  four  years  as  a  result  of  rapid  re- 
growth.  The  export  of  some  ions  increased;  how- 
ever, the  increased  export  appeared  to  be  insuffi- 
cient to  affect  site  productivity.  (See  also  W90- 
08822)  (Author's  abstract) 
W90-08839 


EDUCATING  ABOUT  WATER  QUALITY 
ISSUES. 

Clemson  Univ.,  SC.   Dept.  of  Agricultural  Eco- 
nomics and  Rural  Sociology. 
V.  W.  House,  and  D.  Yanggen. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.   1989.  p  243-247,  2  ref. 

Descriptors:  'Education,  'Headwaters  hydrology, 
'Water  quality,  Information  exchange,  Public 
opinion,  Public  participation,  Public  policy. 

Water  quality  is  a  public  issue.  Educators  who  try 
to  educate  about  issues  run  the  risk  of  being  labeled 
as  partisans.  An  educational  methodology  called 
the  'alternatives-consequences  approach'  permits 
educators  to  stay  in  their  educational  role  rather 
than  a  political  one;  to  deal  with  controversy  with- 
out being  controversial.  The  approach  is  simple 
but  does  require  the  educator  to  commit  him/ 
herself  to  letting  the  people  decide  what  is  best. 
The  alternatives-consequences  approach  is  a 
proven  methodology  that  is  readily  applicable  to 
water  quality  issues.  (See  also  W90-08822)  (Au- 
thor's abstract) 
W90-08847 


CLASSIFICATION  AND  SPATIAL  MAPPING 
OF  RIPARIAN  HABITAT  WITH  APPLICA- 
TIONS TO  MODELING  INSTREAM  IMPACTS 
OF  AGRICULTURAL  NONPOINT  SOURCE 
POLLUTION. 

Idaho  Univ.,  Moscow.   Dept.  of  Plant,  Soil  and 
Entomological  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08850 


COPE  RESEARCH  ON  RIPARIAN  ZONE 
MANAGEMENT  IN  THE  OREGON  COAST 
RANGE. 

Environmental  Research  Lab.-Narragansett,  New- 
port,   OR.    Mark    O.    Hatfield    Marine    Science 
Center. 
A.  E.  Skaugset,  C.  G.  Bacon,  A.  J.  Hansen,  and  T. 
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E.  McMahon. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.   1989.  p  277-285,  2  fig. 

Descriptors:  'Environmental  policy,  'Environ- 
mental  protection,  'Headwaters  hydrology,  'Man- 
agement planning,  'Oregon,  'Riparian  land,  'Ri- 
parian waters,  Research  priorities. 

In  Oregon,  riparian  zone  management  is  a  subject 
of  intense  concern  and  interest.  This  is  especially 
true  in  the  Oregon  Coast  Range  where  riparian 
zones  are  important  for  timber  production  and  as 
habitat  for  fish  and  wildlife.  The  study  of  integrat- 
ed management  in  riparian  areas  is  a  primary  focus 
of  a  recently  formed  research  and  education  coop- 
erative called  Coastal  Oregon  Productivity  En- 
hancement, or  COPE.  The  COPE  program  in- 
cludes Fundamental  or  'basic'  research  and  Adapt- 
ive or  'applied'  research.  Adaptive  COPE  respon- 
sibilities also  include  a  strong  education  compo- 
nent. Adaptive  COPE  scientists  will  be  communi- 
cating the  results  of  COPE  research  to  coopera- 
tors,  resource  managers,  and  the  public  through 
newsletters,  workshops,  publications,  and  one-to- 
one  communication.  Fundamental  COPE  research 
includes  riparian  vegetation  dynamics,  wildlife  and 
fisheries  interactions  within  riparian  zones,  and 
buffer  strip  effectiveness.  Adaptive  COPE  research 
includes  conifer  establishment  in  hardwood  domi- 
nated riparian  zones  and  the  role  of  large  woody 
debris  for  fish  habitat.  These  studies  will  be  coordi- 
nated in  an  effort  to  determine  ecological  interac- 
tions between  riparian  resources.  The  objective  of 
the  riparian  research  is  to  determine  resource  trade 
offs  of  alternative  management  strategies  at  the 
local  and  watershed-level  scale.  (See  also  W90- 
08822)  (Author's  abstract) 
W90-08851 


CONTROL  OF  ATTACHED  ALGAE  BY  NITRO- 
GEN AND  PHOSPHORUS  IN  THE  CLARK 
FORK  RIVER. 

Montana  Univ.,  Missoula. 

For  primary  bibliographic  entry  see  Field  5C 

W90-08852 


OPPORTUNITIES  FOR  RIPARIAN  ECOSYS- 
TEM PRESERVATION  IN  THE  VERDE  RIVER 
BASIN,  ARIZONA. 

Environmental  Defense  Fund,  Oakland,  CA. 
D.  Moore. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  351-360,  3  fig,  16 
ref. 

Descriptors:  'Ecological  effects,  'Environmental 
protection,  'Headwaters  hydrology,  'Riparian 
waters,  'Verde  River,  'Water  depletion,  'Water 
pollution  control,  Arizona,  Case  studies,  Compet- 
ing use,  Instream  flow,  Riparian  land,  Water  con- 
servation, Water  quality  control,  Water  resources 
development,  Water  rights,  Water  use. 

In  Arizona,  95%  of  the  riparian  habitat  has  been 
lost  due  to  impoundments,  surface  water  diver- 
sions, groundwater  pumping,  and  land  conver- 
sions. The  Verde  River,  located  in  the  Gila  River 
basin  in  central  Arizona,  provides  much  of  the 
remaining  five  percent  and  its  headwaters  are 
home  to  the  threatened  native  fish  species,  the 
spikedace.  Yet,  the  Verde  River's  precious  in- 
stream flows  are  still  in  danger  of  being  depleted 
i>y  exchanges  of  surface  water  to  fulfill  Central 
Arizona  Project  allocations  and  increased  ground- 
water pumping  to  satisfy  both  local  growth  and 
:xports.  A  case  study  of  this  region  is  presented  in 
an  effort  to  identify  creative  solutions  to  such 
jroblems  through  the  use  of  conservation  and  in- 
:entive-based  mechanisms  as  alternatives  to  do 
liore  conventional  water  supply  planning  ap- 
sroaches.  The  study  examines  the  desert  riparian 
xosystem  of  the  Verde  River,  current  water 
supply  and  use,  and  future  water  supply  scenarios 
hat  try  to  resolve  conflicts  among  environmental, 
'Ural,  Native  American  and  urban  interests.  Alter- 
latives  discussed  include  investments  in  water  con- 
servation in  exchange  for  rights  to  the  saved  water, 
ind  acquisition  and  transfer  of  senior  water  rights 


to  instream  uses,  considering  in  each  linkages  be- 
tween cumulative  impacts  and  the  economic  and 
institutional  structures  that  control  water  use.  (See 
also  W90-08822)  (Author's  abstract) 
W90-08858 


FLUME  STUDY  EXAMINING  THE  FILTER- 
ING EFFICIENCY  OF  SILT  FENCES  USING 
SITE-SPECIFIC  SOILS. 

Utah  Dept.  of  Natural  Resources,  Salt  Lake  City. 

Div.  of  Oil,  Gas  and  Mining. 

For   primary   bibliographic   entry   see   Field   4D. 

W90-08866 


CUMULATIVE  WATERSHED  EFFECTS  (CWE) 
ANALYSIS  IN  FEDERAL  AND  PRIVATE  FOR- 
ESTS IN  CALIFORNIA. 

Forest    Service,    South    Lake   Tahoe,   CA.    Lake 

Tahoe  Basin  Management  Unit. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-08867 


APPLICATION  OF  CUMULATIVE  WATER- 
SHED EFFECTS  (CWE)  ANALYSIS  ON  THE 
ELDORADO  NATIONAL  FOREST  IN  CALI- 
FORNIA. 

Forest    Service,    South    Lake   Tahoe,    CA.    Lake 

Tahoe  Basin  Management  Unit. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-08868 


BASELINE  RISK  ASSESSMENT:  A  CONVINC- 
ING CUMULATIVE  EFFECTS  ANALYSIS  IN 
THE  BULL  RUN  WATERSHED. 

Forest  Service,  Troutdale,  OR.  Columbia  Gorge 

Ranger  District. 

For   primary   bibliographic   entry   see   Field   4D. 

W90-08869 


PROTECTING  THE  WET  COMMONS. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
For  primary  bibliographic  entry  see  Field  6G. 
W90-08940 


NITROGEN  MANAGEMENT  RELATED  TO 
GROUNDWATER  QUALITY  IN  MINNESOTA. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
J.  L.  Anderson,  G.  L.  Malzer,  G.  W.  Randall,  and 
G.  W.  Rehm. 

Journal  of  the  Minnesota  Academy  of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  53-57,  Fall  1989.  2  fig, 
5  tab,  14  ref. 

Descriptors:  'Fate  of  pollutants,  'Fertilizers, 
'Groundwater  pollution,  'Minnesota,  'Nitrates, 
♦Nitrogen  cycle,  'Organic  nitrogen,  'Path  of  pol- 
lutants, 'Water  pollution  prevention,  Agricultural 
chemicals,  Nonpoint  pollution  sources. 

In  1987  farmers  in  Minnesota  used  more  than  0.56 
billion  kilograms  of  fertilizer  nitrogen  (FN),  fifth  in 
overall  fertilizer  nitrogen  use  in  the  United  States. 
Nitrogen  is  essential  for  crop  production,  and  soils 
do  not  supply  adequate  N  for  high  production. 
There  are  concerns,  however,  about  FN  use  rela- 
tive to  profitability  and  potential  impacts  on 
groundwater.  The  nitrogen  cycle  is  complex,  and 
is  dependent  upon  many  chemical  reactions  and 
interaction  between  FN,  soils,  and  crops.  There  are 
many  sources  and  sinks  of  nitrogen  in  ecosystems. 
The  goal  of  an  FN  management  system  is  to  maxi- 
mize FN  uptake  and  minimize  FN  leaching.  The 
impact  of  agricultural  management  practices  on 
groundwater  requires  that  all  sources  and  fates  be 
considered  before  FN  rates  are  determined.  Re- 
search is  underway  to  evaluate  relationships  be- 
tween FN  application  for  continuous  corn  and 
movement  of  nitrate  through  soil  profiles.  Growers 
making  N  management  decisions  have  to  be  able  to 
evaluate  the  complex  nature  of  N  in  the  environ- 
ment when  they  determine  their  crop  needs.  Com- 
puter software  is  under  development  to  provide 
this  information  on  a  site  specific  basis.  (Author's 
abstract) 
W90-08977 


Water  Quality  Control — Group  5G 

COUNTY-BASED  PRIORITY  ASSESSMENT 
METHODOLOGY  FOR  PHASING  OF  WELL- 
HEAD PROTECTION  PROGRAMS. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

H.  O.  Pfannkuch,  M.  E.  Campion,  D.  C.  McCaa, 

and  J.  M.  Palenberg. 

Journal   of  the   Minnesota   Academy   of  Science 

JMNAAC,  Vol.  55,  No.  1,  p  63-70,  Fall  1989.  7  fig, 

8  ref. 

Descriptors:  'Minnesota,  'Model  studies,  'Risk  as- 
sessment, 'Statistical  models,  'Water  quality  man- 
agement, 'Wells,  Geohydrology,  Karst. 

Setting  priorities  to  schedule  and  implement  well- 
head protection  programs  for  municipal  and  com- 
munity drinking  water  supplies  is  presented  in  the 
framework  of  a  general  risk  assessment  approach. 
This  includes  a  hazard  identification  procedure 
representing  the  likelihood  of  contaminants  being 
released  to  the  surface  environment,  a  hydrogeolo- 
gic  vulnerability  assessment  representing  the  risk 
of  contaminants  entering  the  groundwater  supply, 
and  an  impact  assessment,  strongly  linked  to  the 
population  at  risk.  The  county  is  chosen  as  the 
basis  for  aggregating  information,  since  the  county 
is  the  basic  accounting  unit  for  a  wide  variety  of 
statistical  information  such  as  population,  land  use, 
public  health  data,  and  others.  The  resulting  com- 
posite risk  index  map  shows  a  number  of  counties 
in  the  central  part  of  the  state  roughly  following  a 
line  from  the  Twin  Cities  Metropolitan  area  along 
two  major  transportation  axes  to  the  St.  Cloud  and 
Fargo-Moorhead  area,  and  toward  the  south  to  the 
Rochester-Austin  area  to  which  a  high  priority  for 
phasing-in  of  the  program  is  recommended.  These 
counties  emerge  as  high  priority  regions  in  addi- 
tion to  those  in  the  southeastern  karst  area  of 
Minnesota  that  traditionally  have  been  identified  as 
vulnerable  areas.  (Author's  abstract) 
W90-08979 


REGIONAL  NATURE  OF  LAKE  WATER 
QUALITY  ACROSS  MINNESOTA:  AN  ANALY- 
SIS FOR  IMPROVING  RESOURCE  MANAGE- 
MENT. 

Minnesota  Pollution  Control   Agency,   Roseville. 

Div.  of  Water  Quality. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08980 


WATER  QUALITY  AND  MANAGEMENT  OF 
LAKES  IN  THE  TWIN  CITIES  METROPOLI- 
TAN AREA. 

Metropolitan  Council,  St.  Paul,  MN. 

R.  A.  Osgood,  and  G.  L.  Oberts. 

Journal   of  the   Minnesota   Academy   of  Science 

JMNAAC,  Vol.  55,  No.  1,  p  78-80,  Fall  1989.  19 

ref. 

Descriptors:  'Eutrophic  lakes,  'Eutrophication, 
'Lake  management,  'Land  use,  'Minnesota, 
'Phosphorus  compounds,  'Water  pollution  effects, 
'Water  pollution  treatment,  Detention  reservoirs, 
Phosphorus,  Ponding,  Regional  planning,  Snow- 
melt,   Storm   runoff,   Water  quality   management. 

There  are  666  lakes  of  at  least  10  hectares  in  the 
Twin  Cities  Metropolitan  Area  (TCMA),  many  of 
which  have  good  water  quality.  However,  there  is 
a  slow  degradation  in  the  water  quality  of  TCMA 
lakes  due  to  phosphorus  enrichment  from  external 
sources.  Current  watershed  practices  are  not  ar- 
resting this  degradation.  While  the  water  quality  of 
the  lakes  does  not  appear  to  limit  most  uses,  nui- 
sances do  exist.  Commonly-used  watershed  treat- 
ments, such  as  wetland  diversions  and  ponding,  are 
ineffective  at  reversing  or  completely  mitigating 
the  degradation  following  land  development.  Rain- 
fall events  tend  to  increase  the  amount  of  dissolved 
phosphorus  in  the  outflow  from  wetlands  and  de- 
tention systems;  even  though  a  detention  system 
may  register  a  very  good  annual  performance, 
there  may  be  serious  seasonal  impacts  on  the  lakes. 
Lake  managers  should  reduce  the  external  loading 
of  phosphorus  to  the  greatest  possible  extent;  then, 
if  further  water  quality  improvements  are  neces- 
sary, those  measures  which  treat  eutrophication- 
related   symptoms  should   be  considered   for   the 
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long-term  management  of  the  lakes.  (Author's  ab- 
stract) 
W90-08981 


LAKE  MIXING  DYNAMICS  AND  WATER 
QUALITY  MODELS. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

H.  G.  Stefan. 

Journal   of  the   Minnesota   Academy   of  Science 

JMNAAC,  Vol.  55,  No.  1,  p  86-94,  Fall  1989.  11 

fig,  1  tab,  1 5  ref. 

Descriptors:  *Lake  restoration,  'Lakes,  'Limnolo- 
gy, 'Minnesota,  'Model  studies,  Ammonium, 
Aquatic  plants,  Cycling  nutrients.  Detritus,  Dis- 
solved oxygen,  Dissolved  solids,  Lake  stratifica- 
tion, Nitrates,  Nitrites,  Phosphorus,  Phytoplank- 
ton,  Suspended  solids,  Temperature,  Thermal  strat- 
ification, Water  circulation. 

Lakes  around  the  world,  including  some  in  Minne- 
sota, are  showing  changes  in  water  quality  due  to 
cultural  eutrophication,  acid  rain,  and  climate 
change.  To  forecast  water  quality  changes  or  to 
evaluate  the  potential  success  of  restoration  meas- 
ures in  lakes,  it  is  necessary  to  formulate  models 
which  relate  lake  water  quality  to  the  inflows  and 
outflows  of  materials  and  energy.  Lake  water  qual- 
ity is  related  to  dissolved  and  suspended  materials 
in  the  inflow,  in-lake  mixing  dynamics,  lake  water 
chemistry,  in-lake  biological  species  and  processes, 
and  outflow  rates.  Important  concepts  of  dynamic 
deterministic  (cause-effect)  models  include  the 
physical  characteristics  of  thermal  hydrodynamics, 
and  the  biological  influence  of  plant  growth  and 
nutrient  kinetics.  Thermal  hydrodynamics  in  lakes 
are  characterized  by  water  movements  that  are 
very  slow,  and  the  driving  forces  are  small  density 
gradients  caused  by  temperature  differences  and 
dissolved  or  suspended  substances.  Phytoplankton 
kinetics  are  related  to  the  nitrogen  and  phosphorus 
cycles,  dissolved  oxygen  balance,  and  food  chain 
response.  Realistic  deterministic  simulation  models 
for  Minnesota  lakes  are  one-dimensional  and  simu- 
late changes  in  the  depth  profile  of  temperature, 
chlorophyll  a,  biologically  available  phosphorus, 
cellular  phosphorus,  detritus  and  detrital  phospho- 
rus, dissolved  oxygen,  and  suspended  and  dis- 
solved solids  with  optional  simulation  of  nitrate, 
nitrite,  and  ammonium.  Dynamic  modeling  can  be 
used  to  evaluate  key  water  quality  parameters  and 
can  be  used  to  select  in-lake  restoration  techniques. 
(Tappert-PTT) 
W90-08983 


METROPOLITAN  WASTEWATER  TREAT- 
MENT PLANT  AND  THE  MISSISSIPPI  RIVER: 
50  YEARS  OF  IMPROVING  WATER  QUALITY. 

Metropolitan  Waste  Control  Commission,  St.  Paul, 

MN. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-08990 


EARTHDAY  1990:  A  BENCHMARK  FOR  AS- 
SESSING WATER  QUALITY. 

Camp,  Dresser  and  McKee,  Inc.,  Maitland,  FL. 
A.  W.  Saarinen. 

Water  Environment  &  Technology  WAETEJ, 
Vol.  2,  No.  4,  p  36-39,  April  1990. 

Descriptors:  'Legal  aspects,  'Water  pollution  ef- 
fects, 'Water  quality  management,  'Water  quality 
standards,  Public  policy. 

Earthday  1990  is  an  appropriate  time  to  reflect  on 
water  quality  by  reviewing  the  accomplishments  of 
the  last  20  years,  as  well  as  looking  forward  to  the 
challenges  of  the  future.  In  1969,  the  public  did  not 
seem  to  care  about  polluted  rivers  and  environ- 
mental protection.  Millions  of  gallons  of  untreated 
wastewater  were  discharged  into  water  bodies 
each  day.  Public  perception  of  water  quality 
reached  its  nadir  on  June  22,  1969,  when  the 
Cuyahoga  River  in  Ohio  made  national  headlines 
after  it  literally  caught  fire.  Earth  Day  1970 
became  the  largest  organized  demonstration  in  his- 
tory, with  an  estimated  25  million  Americans  par- 
ticipating in  events  throughout  the  country.  Just  80 
days  after  the  first  Earth  Day,  the  United  States 


Environmental  Protection  Agency  was  created. 
The  Clean  Water  Act  followed  in  1972.  There  is 
visible  evidence  of  the  progress  that  has  been  made 
in  cleaning  up  water  pollution  and  improving 
water  quality.  Lake  Erie,  doomed  to  death  in  the 
1950s,  is  alive  and  well.  The  Cuyahoga  River  has 
been  restored,  and  countless  other  rivers  and 
streams  throughout  the  country  are  impressive  ex- 
amples of  the  successes  in  cleaning  up  polluted 
waterways.  Challenges  remaining  include  nonpoint 
sources  and  toxic  chemicals,  both  from  direct  mu- 
nicipal and  industrial  discharges  and  nonpoint 
sources.  Institutional  challenges  include  obtaining 
sufficient  funding  to  meet  the  requirements  of  the 
Clean  Water  Act  and  to  pay  for  new  requirements. 
Success  depends  upon  adopting  a  steward's  ethic 
towards  the  environment  and  taking  a  personal 
role  by  recycling,  limiting  the  use  of  fertilizers,  and 
other  environmentally  oriented  actions.  (Tappert- 
PTT) 
W90-08999 


MANAGEMENT  OF  THE  RIVER  RHINE. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

J.  de  Long. 

Water    Environment    &    Technology    WAETEJ, 

Vol.  2,  No.  4,  p  44-51,  April  1990.  2  tab. 

Descriptors:  'Eutrophication,  'Governmental 
interrelations,  'Rhine  River,  'Water  pollution  con- 
trol, 'Water  pollution  effects,  'Water  pollution 
treatment,  'Water  quality  management,  Agricul- 
tural chemicals,  Algal  blooms,  Fishkill,  Ground- 
water pollution,  Nitrates,  Nonpoint  pollution 
sources,  North  Sea,  Nutrients,  Phosphates, 
Wastewater  pollution. 

River  management  in  Europe  is  a  complex  process 
involving  many  aspects  of  legislation  and  policy- 
making and  land  use  by  man.  The  Rhine  River  has 
a  long  history  of  international  management  because 
of  its  location  in  a  densely  populated  and  highly 
industrialized  part  of  Europe.  Within  the  last  few 
decades,  the  river's  pollution  has  increased  tremen- 
dously, and  the  quality  of  the  river's  ecosystem  has 
deteriorated.  Because  of  efforts  in  the  countries 
bordering  the  Rhine,  improvements  have  been  re- 
alized during  the  past  decade.  Major  organic  pollu- 
tion began  when  the  cities  along  the  river  devel- 
oped wastewater  systems.  Organic  pollution,  some- 
times causing  extensive  fish  kills,  increased  until 
the  beginning  of  the  1970s,  when  biological 
wastewater  treatment  started.  Metals  have  been  a 
problem  in  the  past,  although  there  seems  to  be 
some  improvement  recently.  Nutrient  concentra- 
tions have  increased  dramatically,  primarily  from 
agricultural  origins.  Groundwater  in  the  Rhine 
catchment  area  is  becoming  increasingly  polluted 
with  chemicals  such  as  nitrate  and  pesticides.  The 
river  has  suffered  a  decline  in  species  diversity,  and 
nutrient  discharges  into  the  North  Sea  have  led  to 
algal  blooms.  The  International  Rhine  Commis- 
sion, formed  after  the  Second  World  War,  agreed 
to  a  Rhine  Action  Programme  in  1986  that  fo- 
cusses  on  three  goals:  (1)  to  guarantee  the  produc- 
tion of  drinking  water  from  the  Rhine  in  future 
years;  (2)  to  reduce  sediment  pollution  in  the 
Rhine;  and  (3)  to  improve  the  ecosystem  of  the 
Rhine  so  that  higher  species  such  as  the  salmon 
may  again  become  indigenous.  This  is  the  first  step 
towards  an  integrated  approach  and  to  decision- 
making on  an  international  level  within  the  Euro- 
pean community.  (Tappert-PTT) 
W90-09000 


PERSPECTIVE  ON  BIOLOGICAL  ASSESS- 
MENTS. 

Monsanto  Co.,  St.  Louis,  MO. 
D.  R.  Grothe,  R.  A.  Kimerle,  and  C.  D.  Malloch. 
Water    Environment    &    Technology    WAETEJ, 
Vol.  2,  No.  4,  p  62-67,  April   1990.  3  fig,  2  tab. 

Descriptors:  'Biological  studies,  'Ecosystems, 
'Toxicity,  'Toxicology,  'Wastewater  disposal, 
♦Wastewater  pollution,  'Water  pollution  control, 
'Water  quality  control,  Industrial  wastewater. 
Legal  aspects,  Wastewater  treatment. 

In  1984  the  United  States  Environmental  Protec- 
tion  Agency   issued   new   policies  governing   the 


way  in  which  wastewater  discharges  would  be 
evaluated.  The  program,  implemented  through  the 
National  Pollutant  Discharge  Elimination  System 
(NPDES),  required  site-specific,  water  quality- 
based  toxicological  assessments  to  control  toxic 
chemicals  found  in  wastewaters.  In  essence,  this 
meant  that  the  aquatic  safety  of  a  wastewater 
would  be  interpreted  in  relation  to  wastewater 
toxicological  data  and  projected  receiving-water 
exposure  concentrations.  Monsanto  has  performed 
effluent  toxicity  tests  for  ten  years,  developed  pro- 
cedures for  assessing  effluent  safety,  and  negotiated 
NPDES  toxicity  testing  requirements.  Monsanto 
has  developed  a  three-tier  description  of 
wastewater  safety,  depending  upon  the  margin  of 
safety  between  the  biological  effect  and  the  envi- 
ronmental exposure  concentrations;  (1)  apparently 
safe,  because  of  a  larger  margin  of  safety;  (2) 
apparently  unsafe,  because  the  exposure  concentra- 
tion is  higher  that  the  concentration  estimated  to 
adversely  impact  the  ecosystems  and  exposure 
must  be  reduced;  and  (3)  additional  tier  data  is 
needed  to  resolve  the  marginal  difference  between 
exposure  and  effects.  There  are  concerns  over 
toxicity  data  uncertainty,  toxicity  test  precision, 
and  the  techniques  used  to  perform  toxicity  reduc- 
tion evaluations.  Recognizing  that  biological  as- 
sessments are  now  an  integral  part  of  the  NPDES 
toxics  control  program,  it  is  important  that  the 
scientific  and  regulatory  communities  use  scientifi- 
cally sound  and  reproducible  approaches  to  evalu- 
ate effluent  safety.  (Tappert-PTT) 
W90-09003 


SYSTEMS  APPROACH  TO  DRAINAGE  RE- 
DUCTION IN  THE  SAN  JOAQUIN  VALLEY. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

B.  R.  Hanson. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  1/2,  p  97-108,  August  1989.  2  fig,  28  ref. 

Descriptors:  'California,  'Drainage  water,  'Irriga- 
tion effects,  'Irrigation  engineering,  'San  Joaquin 
Valley,  'Subsurface  drainage,  'Water  pollution 
control,  Management  planning,  Regional  analysis, 
Saline  water,  Water  table  management. 

The  subsurface  drainage  problems  of  the  San  Joa- 
quin Valley  of  California  require  that  substantial 
drainage  reduction  be  achieved  through  irrigation 
and  drainage  water  management.  Drainage  reduc- 
tion in  the  valley  must  be  a  systems  approach  in 
which  all  components  of  water  management  are 
considered.  These  components  include  irrigation 
system  design  and  operation,  irrigation  scheduling, 
drain  water  use  for  crop  production,  and  leaching/ 
drainage.  Keys  to  drainage  reduction  through  irri- 
gation water  management  are  improving  the  uni- 
formity of  the  applied  water  and  reducing  the 
average  depth  applied.  Uniformity  can  be  im- 
proved by  upgrading  existing  surface  irrigation 
systems  or  converting  to  sprinkler  or  drip/trickle 
systems.  The  average  depth  applied  can  be  re- 
duced by  improving  irrigation  water  management, 
such  as  reduced  set  times  and  better  irrigation 
scheduling.  Drain  water  use  for  crop  production 
also  can  reduce  subsurface  drainage.  Strategies  for 
drain  water  use  include  irrigation  with  saline  water 
and  water  table  management.  However,  the  leach- 
ing/drainage requirements  must  be  considered 
when  implementing  these  strategies.  (Author's  ab- 
stract) 
W90-09012 


LAND  USE  CHANGES  AND  INPUTS  OF  NI- 
TROGEN TO  LOCH  LEVEN,  SCOTLAND:  A 
DESK  STUDY. 

Edinburgh  School  of  Agriculture  (Scotland). 
For  primary  bibliographic  entry  see  Field  4C. 
W90-09014 


IRRIGATION  WATER  PRICING  POLICIES  TO 
REDUCE  AND  FINANCE  SUBSURFACE 
DRAINAGE  DISPOSAL. 

Hebrew   Univ.   of  Jerusalem,    Rehovoth   (Israel). 

Faculty  of  Agriculture. 

For  primary  bibliographic  entry  see  Field  3F. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


GROUND  WATER  CONTAMINATION: 
SOURCES,  EFFECTS  AND  OPTIONS  TO  DEAL 
WITH  THE  PROBLEM. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09063 


BASIS  FOR  ACTION. 

J.  A.  Cotruvo. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  47-57. 

Descriptors:  'Epidemiology,  'Groundwater  pollu- 
tion, 'Groundwater  quality,  'Public  health,  'Reg- 
ulations, 'Water  pollution  control,  'Water  pollu- 
tion effects,  Cost-benefit  analysis,  Decision 
making,  Dose-response  relationships,  Economic  as- 
pects, Environmental  protection,  Feasibility  stud- 
ies, Risk  assessment,  Safe  Drinking  Water  Act, 
Toxicology,  Water  quality  standards. 

Public  health  and  environmental  protection  actions 
are  often  a  question  of  what  is  safe  and  how  one 
decides  what  is  safe.  Health  protection  is  the  prin- 
cipal determinant  in  establishing  any  environmen- 
tal regulation.  In  the  face  of  uncertainty,  and  a 
variety  of  population  sensitivities  and  exposures, 
many  conservative  assumptions  are  made  when 
making  judgments  in  a  regulatory  context.  The 
great  dilemma  in  toxicology  is  the  existence  of  the 
non-threshold  assumption  in  cases  of  substances 
that  may  be  carcinogenic.  The  traditional  toxico- 
logical  approach  is  to  assume  that  there  are  con- 
centration thresholds  for  adverse  effects  for  almost 
any  harmful  substance.  On  the  non-threshold  side, 
it  is  assumed  that  there  is  some  theoretical,  quanti- 
fiable risk  that  is  associated  with  exposures  to 
certain  kinds  of  substances.  The  possibility  of  non- 
threshold  mechanisms  of  toxicity  leaves  the  impos- 
sible dilemma  of  having  to  regulate  always  in  the 
context  of  possible  residual  risk  and  of  residual 
harm  at  any  level  above  zero,  and  zero  dose  usual- 
ly is  not  achievable.  There  are  cost/benefit  balanc- 
ing statutes  that  require  the  compilation  of  quanti- 
fied costs  and  benefits  of  a  regulation,  to  decide 
where  the  balance  point  is  and  regulate  where  the 
benefits  exceed  the  costs.  There  are  unreasonable 
risk  statutes  which  require  the  EPA  to  decide  what 
is  a  reasonable  or  an  unreasonable  risk.  The  Safe 
Drinking  Water  Act  (SDWA)  has  a  very  different 
underlying  premise.  It  says  that  water  quality  goals 
should  be  established  at  levels  at  which  there  are 
no  known  or  anticipated  adverse  effects  from  the 
consumption  of  water.  SDWA  also  requires  a  sepa- 
rate determination  of  the  legally  enforceable  stand- 
ard, to  be  determined  on  the  basis  of  feasibility, 
costs,  and  engineering  factors.  In  essence,  the  regu- 
latory ground  rules  are  established  by  the  law  and 
science  plays  an  essential  role  in  them;  economics 
and  feasibility  are  the  ultimate  deciding  factors. 
(See  also  W90-09063)  (Fish-PTT) 
W90-09065 


RISK  ASSESSMENT  AS  A  BASIS  FOR 
ACTION. 

R.  Hartung. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  59-65,  5  ref. 

Descriptors:  'Epidemiology,  'Groundwater  pollu- 
tion, 'Groundwater  quality,  'Public  health,  'Risk 
assessment,  'Water  pollution  control,  'Water  pol- 
lution effects,  'Water  quality  standards,  Carcino- 
gens, Detection  limits,  Dose-response  relationships, 
Environmental  effects,  Environmental  protection, 
Standards. 

There  are  many  locations  where  groundwater  has 
been,  and  is  being,  contaminated  because  of  human 
activities.  It  is  possible  to  minimize  the  contamina- 
tion of  groundwater  by  controlling  acts  arising 
from  ignorance  or  negligence.  The  concept  of 
'contamination'  as  a  basis  for  action  is  not  without 
problems.  Absolute  purity  is  primarily  a  philosoph- 


ical concept,  and  'pure'  water  does  not  exist,  not 
even  as  a  laboratory  curiosity.  Groundwater  con- 
tamination by  humans  tends  to  be  defined  on  the 
basis  of  the  analytical  detection  limit  for  easily 
detectable  and  relatively  stable  synthetic  com- 
pounds, such  as  trichloroethylene  or  tetrachlor- 
oethylene.  Using  contamination  as  a  benchmark  for 
action  has  the  advantage  of  simplicity  and  direct- 
ness. However,  the  price  to  be  paid  for  its  use  is 
that  it  is  based  on  many  absolute  concepts  which 
are  difficult  to  deal  with  in  actual  situations.  In 
addition,  contamination  is  not  necessarily  related 
to  the  potential  for  adverse  effects.  The  concept  of 
'risk  assessment'  is  replete  with  complexities.  Risk 
assessment  deals  directly  with  the  need  to  protect 
against  potential  adversity.  But  in  the  process  of 
deriving  risk  assessments,  the  uncertainties  inher- 
ent in  this  approach  become  very  obvious,  and 
tend  to  make  direct  action  more  difficult.  Human 
health  effects  are  considered  under  two  very  dif- 
ferent rubrics  with  different  methodologies:  (1) 
non-carcinogens  are  considered  to  have  thresholds, 
and  the  lower  plausible  limits  of  those  thresholds 
are  estimated  on  the  basis  of  uncertainty  and  safety 
factors  applied  to  experimental  data;  and  (2)  car- 
cinogens are  usually  considered  to  have  no  thresh- 
olds, and  therefore  any  dose  is  estimated  to  be 
associated  with  a  risk.  Actions  based  on  risk  assess- 
ment may  be  complex,  but  they  seek  to  address  the 
potential  for  the  occurrence  of  adverse  effects. 
Risk  assessments  for  the  protection  of  groundwater 
resources  should  not  be  based  exclusively  on  po- 
tential health  effects,  but  should  also  be  based  upon 
potential  ecosystem  effects.  (See  also  W90-09063) 
(Fish-PTT) 
W90-09066 


HOW  SHOULD  GROUND  WATER  HEALTH 
STANDARDS  BE  SET.  POSSIBLE  APPROACH- 
ES TO  STANDARDS  SETTING. 

G.  V.  Cox. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  67-95,  73  ref,  append. 

Descriptors:  'Epidemiology,  'Groundwater  pollu- 
tion, 'Groundwater  quality,  'Public  health,  'Reg- 
ulations, 'Water  pollution  control,  'Water  pollu- 
tion effects,  'Water  quality  standards,  Carcino- 
gens, Detection  limits,  Dose-response  relationships, 
Environmental  protection,  Model  studies,  Risk  as- 
sessment, Safe  Drinking  Water  Act. 

The  public  would  like  to  have  zero  as  an  accepta- 
ble level  of  contamination  and  of  risk,  but  this  is 
impossible.  Setting  Recommended  Maximum  Con- 
centration Levels  (RMCLs)  for  carcinogens  at 
zero  or  at  the  analytical  detection  limit  is  impracti- 
cal, unworkable,  and  unwise,  and  would  give  rise 
to  a  variety  of  undesirable  consequences  outside 
the  context  of  the  Safe  Drinking  Water  Act.  Risk 
assessment  must  not  be  permitted  to  deteriorate 
into  an  exercise  of  simple  statistical  modeling. 
Rather,  qualitative  considerations  should  play  a 
critical  role  in  evaluating  the  quantitative  informa- 
tion and  deciding  how  it  should  be  interpreted  and 
used  to  develop  a  resulting  estimate  of  risk.  The 
relationship  between  the  administered  dose  and  the 
effective  or  delivered  dose  deserves  close  scrutiny; 
it  is  important  to  determine  the  quantity  of  the 
biologically  effective  dose  that  reaches  the  actual 
target  site.  Risk  models  used  should  not  be  restrict- 
ed to  non-threshold,  linear  models.  Finally,  an 
appropriate  use  of  quantitative  risk  assessment  to 
set  RMCLs  must  clearly  distinguish  between  the 
risk  assessment  and  risk  management  functions. 
Risk  levels  used  to  trigger  regulatory  action,  as 
well  as  those  deemed  acceptable  after  regulatory 
action  has  been  taken,  vary  both  within  EPA  and 
among  other  federal  agencies.  Health  standards  for 
carcinogenicity  could  be  set  by  applying  an  appro- 
priate safety/uncertainty  factor  to  an  'apparently 
safe  level'  on  the  basis  of  epidemiological  studies 
or  animal  bioassays.  (See  also  W90-09063)  (Fish- 
PTT) 
W90-09067 


GROUND  WATER  CLEANUPS  AND  STAND- 
ARDS. 


For  primary  bibliographic  entry  see  Field  2F. 
W90-09070 


HOW  CLEAN  IS  CLEAN:  A  FIELD  PERSPEC- 
TIVE. 

W.  P.  Moore. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  217-223. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Legislation,  'Management  plan- 
ning, 'Water  pollution  control,  'Water  quality 
management,  California,  Clean  Water  Act,  Envi- 
ronmental protection,  Permits,  Resource  Conser- 
vation and  Recovery  Act,  Risk  assessment,  Site 
remediation,  Superfund,  Toxic  Substances  Control 
Act,  Water  quality  standards. 

There  are  four  pieces  of  legislation  (Clean  Water 
Act,  Resource  Conservation  and  Recovery  Act, 
Superfund,  and  Toxic  Substances  Control  Act) 
that  treat  groundwater  control,  each  in  a  different 
manner  and  not  in  its  entirety.  Risk  assessment  has 
five  elements:  the  different  environmental  media 
involved,  the  duration  of  exposure,  derivation  of 
acceptable  daily  human  dose,  how  to  treat  carcino- 
gens versus  noncarcinogens,  and  multichemical  ef- 
fects. California,  following  the  classic  method,  has 
the  looks  at  risk  for  three  different  degrees  of 
remediation:  a  no-action  level,  an  intermediate  re- 
mediation, and  finally  a  more  comprehensive  reme- 
diation. However,  they  have  never  made  a  deci- 
sion that  went  with  the  no-action  alternative  be- 
cause it  was  politically  unacceptable.  Government 
bodies  have  a  very  difficult  time  giving  yes  an- 
swers, as  they  can  only  lead  to  trouble.  Something 
on  the  order  of  a  federally  preemptive,  attainable 
risk-based  groundwater  standard  would  be  a  logi- 
cal place  to  start.  A  federal  system  which  includes 
technology  and  siting  controls  is  also  called  for, 
along  with  groundwater  discharge  permits.  The 
author  believes  that  the  answer  to  groundwater 
protection  is  to  go  back  and  design  facilities  that 
don't  pollute  the  groundwater.  But  for  existing 
discharge  sites,  there  should  be  a  permitting  system 
which  sanctions  levels  of  non-harmful  groundwat- 
er contamination.  (See  also  W90-09063)  (Fish- 
PTT) 
W90-09071 


HOW  CLEAN  IS  CLEAN  GROUND  WATER 
REMEDIATED  BY  IN  SITU  BIORESTORA- 
TION. 

C.  H.  Ward,  and  J.  M.  Thomas. 
IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  225-233,  23  ref. 

Descriptors:  'Bioremediation,  'Biorestoration, 
'Groundwater  quality,  'Groundwater  resources, 
♦In  situ  treatment,  'Water  pollution  treatment, 
'Water  quality  management,  Biodegradation,  En- 
vironmental protection,  Groundwater  pollution, 
Hydraulic  permeability,  Legislation,  Limiting  nu- 
trients, Organic  pollutants,  Site  remediation,  Water 
quality  standards. 

Contamination  of  groundwater  with  hazardous 
chemicals  has  resulted  in  various  remedial  technol- 
ogies to  restore  this  limited  resource.  In  situ  biores- 
toration involves  the  use  of  the  indigenous  micro- 
flora to  degrade  subsurface  contaminants,  and  is  an 
attractive  treatment  option  because  the  contami- 
nants are  degraded  to  innocuous  material  rather 
than  transferred  to  another  environment  or  tempo- 
rarily immobilized.  Successful  treatment  using  bio- 
logical reclamation  depends  on  the  presence  of 
microorganisms,  the  intrinsic  metabolic  capabilities 
of  the  microorganisms,  the  presence  of  nutrients, 
the  permeability  of  the  aquifer,  and  the  state  and/ 
or  federal  requirements  for  minimum  acceptable 
levels  of  pollution.  Of  primary  importance  is  the 
permeability    of    the    aquifer    to    be    remediated. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Oxygen  and  limiting  nutrients  can  be  supplied  opti- 
mally through  aquifers  with  high  hydraulic  con- 
ductivities. The  minimum  concentration  of  an  or- 
ganic compound  that  can  be  achieved  in  the  sub- 
surface will  probably  be  site-specific  and  depend 
on  the  types  of  microorganisms  and  concentrations 
of  nutrients  present.  Removal  of  subsurface  con- 
taminants during  in  situ  biorestoration  procedures 
is  often  biphasic.  The  initial  rates  of  removal  are 
rapid  but  often  decline  as  the  concentration  of 
contaminants  reaches  the  low  ppm  range.  In  the 
event  of  a  threshold  below  which  biodegradation 
does  not  occur,  physical  and/or  chemical  treat- 
ment schemes  may  be  used  to  further  reduce  the 
levels  of  contaminants.  More  research  is  needed  to 
investigate  methods  to  lower  thresholds  for  chemi- 
cals of  environmental  concern.  (See  also  W90- 
09063)  (Fish-PTT) 
W90-09072 


RISK  CALCULATION  AS  A  STANDARD  FOR 
CLEANUP. 

For  primary  bibliographic  entry  see  Field  6B. 
W90-09073 


HOW  CLEAN  IS  CLEAN:  HOW  DO  WE 
DECIDE  WHAT  TO  DO. 

T.  W.  Devine. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  243-249. 

Descriptors:  'Cleanup,  'Groundwater  pollution, 
♦Groundwater  quality,  'Groundwater  resources, 
♦Legislation,  'Water  pollution  treatment,  'Water 
quality  management,  Drinking  water,  Environ- 
mental protection,  Public  health,  Regulations,  Risk 
assessment,    Superfund,   Water   quality   standards. 

In  the  public's  eye  drinking  water  is  groundwater, 
or  groundwater  can  be  drinking  water.  There  is 
very  strong  pressure  to  define  how  clean  is  clean, 
and  the  pressure  comes  from  the  public  and 
through  Congress.  The  general  statement  is  always 
made  that  it  is  necessary  to  clean  up  to  levels  that 
are  safe  for  public  use  and  that  are  environmentally 
protective.  The  argument  is  over  what  is  public 
use,  what  is  safe,  and  what  is  environmentally 
protective.  The  groundwater  protection  strategy  is 
going  to  be  a  baseline  that  programs  are  going  to 
follow,  depending  on  how  it  evolves.  Superfund 
Amendments  and  Reauthorization  Act,  in  Section 
121,  added  some  very  significant  additional  items 
into  the  debate  on  Superfund  site  cleanup.  One  of 
these  is  risk  reduction  through  destruction  or  de- 
toxification of  hazardous  wastes  by  employing 
treatment  technologies  which  reduce  toxicity,  mo- 
bility, or  volume,  rather  than  just  providing  for 
prevention  of  exposure.  That  is  a  different  philoso- 
phy from  the  one  that  the  program  was  originally 
operating  on  under  Comprehensive  Environmental 
Response,  Cleanup,  and  Liability  Act,  when  it  was 
originally  passed.  Remedial  actions  will  attain  the 
applicable  or  relevant  and  appropriate  require- 
ments, called  ARARs,  of  other  federal  statutes  and 
state  requirements  to  the  extent  applicable.  In  the 
case  of  Superfund  the  fund  balancing  provision  has 
not  gone  away.  Institutional  controls  do  have  a 
place  in  cleanup  actions,  but  there  are  some  diffi- 
culties with  long-term  enforcement  of  those  institu- 
tional controls;  they  are  not  applicable  every- 
where. The  presence  of  multiple  constituents  of 
concern  clearly  complicates  review.  A  policy  is 
evolving  but  it  is  a  highly  controversial  one,  and  it 
is  receiving  and  will  continue  to  receive  extensive 
debate.  Eventually  there  will  be  consistency  be- 
tween Superfund  and  RCRA  in  defining  how  clean 
is  clean  and  how  Superfund  sites  and  solid  waste 
management  units  are  addressed.  Clearly,  risk  anal- 
ysis is  playing  now  and  will  continue  to  play  a 
very  important  role  in  how  the  program  evolves. 
(See  also  W90-09063)  (Fish-PTT) 
W90-09074 


NEW    APPROACH    TO    THE    DISPOSAL    OF 
SOLID  WASTE  ON  LAND. 

For  primary  bibliographic  entry  see  Field  5E. 


W90-09075 


WASTE  SITE  REMEDIATION  TECHNOLOGY. 

R.  F.  Kissell. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  295-299. 

Descriptors:  'Cleanup,  'Groundwater  pollution, 
'Groundwater  quality,  'Site  remediation,  'Waste 
treatment,  'Water  pollution  treatment,  'Water 
quality  management,  Cleanup  operations,  Contain- 
ment, Decision  making,  In  situ  treatment.  Inciner- 
ation, Management  planning,  Soil  contamination. 

Remedy  selection  at  a  waste  site  generally  involves 
two  steps:  determination  of  the  level  of  contami- 
nants that  can  exist  at  sites  (commonly  known  as 
'how  clean  is  clean'),  and  selection  of  the  technolo- 
gy to  achieve  the  desired  level.  The  level  and  the 
remedy  selections  are  interconnected,  and  there  is 
a  give  and  take  between  regulators  and  the  regulat- 
ed community  whenever  cleanup  decisions  are 
made.  Ample  technology  exists  today  to  judicious- 
ly spend  everything  available  cleaning  up  waste 
sites,  making  enormous  progress  at  remediating 
contaminated  groundwater,  and  other  problems, 
and  still  have  the  opportunity  to  develop,  demon- 
strate, and  apply  emerging  technologies.  The  three 
general  kinds  of  problems  associated  with  waste 
sites  are  contaminated  residues,  contaminated 
groundwater,  and  contaminated  soil.  By  thinking 
in  terms  of  these  three  categories,  the  technologies 
can  be  identified  that  will  provide  enormous 
progress  toward  cleanup,  and  priorities  can  be 
identified  that  maximize  the  benefit  of  expendi- 
tures. Regarding  contaminated  soil,  a  frequently 
proposed  remedy  is  incineration  or  other  thermal 
oxidation  technology.  However,  any  time  dirt  is 
burned,  the  end  product  is  'burned  dirt'.  It  is 
unclear  what  one  could  or  should  do  with  500,000 
cu  yd  of  burned  dirt.  Containment,  on  the  other 
hand,  is  frequently  attacked  with  questions  of  long- 
term  liability.  In  situ  bioreclamation  is  a  potential 
technology  that  is  receiving  attention  at  the 
present  time,  however  additional  research  is 
needed  to  understand  its  mechanisms  better  and  to 
assure  its  proper  use  in  clean-up.  The  two  principal 
barriers  to  cleanup  are  the  need  to  develop  and 
demonstrate  emerging  technologies  and  the  diffi- 
culty in  making  decisions.  (See  also  W90-09063) 
(Fish-PTT) 
W90-09077 


CURRENT  AND  EMERGING  TECHNOLOGIES 
IN  REMEDIATION. 

J.  B.  Robertson. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  301-311. 

Descriptors:  'Bioremediation,  'Groundwater  pol- 
lution, 'Groundwater  quality,  'Site  remediation, 
'Water  pollution  treatment,  'Water  quality  con- 
trol, Air  stripping,  Biodegradation,  Chemical  treat- 
ment, Cost  analysis,  Fate  of  pollutants,  In  situ 
treatment,  Landfills,  Leaching,  Organic  pollutants, 
Soil  contamination,  Volatile  organic  compounds. 

Remedial  action  for  ground  and  soil  contamination 
problems  is  a  timely  and  important  issue.  Some  of 
the  current  and  commonly  practiced  technologies 
in  remedial  action  are:  volatilization,  biodegrada- 
tion, leaching  and  chemical  reaction,  passive  reme- 
diation, vitrification,  land  treatment  and  a  variety 
of  thermal  treatments,  asphalt  incorporation,  other 
solidification  techniques,  groundwater  extraction 
and  treatment,  chemical  extraction,  and  simply 
picking  it  up  and  moving  it  to  a  landfill  or  some- 
where for  excavation  and  removal.  In  terms  of  the 
common  pump  and  treat  system,  several  methods 
can  be  used:  air  stripping,  water  separators,  biolog- 
ical treatment,  chemical  treatment,  or  carbon  ab- 
sorption. More  field  data  is  needed  on  the  long- 
term  effectiveness  and  cost  of  these  remedial  ac- 


tions. Better  decision  tools,  more  technical  exper- 
tise, and  a  stronger  research  and  development  pro- 
gram are  needed.  (See  also  W90-09063)  (Fish-PTT) 
W90-09078 


RECENT  ADVANCES  IN  THE  IN  SITU  MAN- 
AGEMENT OF  UNCONTROLLED  WASTE  DIS- 
POSAL SITES. 

R.  D.  Mutch. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  313-332,  5  fig,  13  ref. 

Descriptors:  'Biodegradation,  'Cleanup,  'Ground- 
water pollution,  'Groundwater  quality,  'Hazard- 
ous wastes,  'Waste  management,  'Hydrocarbons, 
'In  situ  treatment,  'Site  remediation,  'Water  pol- 
lution treatment,  Air  stripping,  Bioremediation, 
Biotransformation,  Groundwater  resources,  Oil 
pollution,  Organic  pollutants,  Superfund. 

It  is  clear  that  passage  of  the  Superfund  Amend- 
ments and  Reauthorization  Act  will  prompt  even 
greater  interest  in  in  situ  management  remedial 
technologies,  particularly  those  which  can  render 
the  waste  less  toxic,  less  mobile  or  less  voluminous. 
Perhaps  the  most  promising  is  the  technology  of  in 
situ  treatment,  both  biological  treatment  of  organic 
waste  and  chemical  treatment  of  inorganic  con- 
taminants. It  is  also  clear  that  this  technology  is  in 
its  infancy  and  that  great  strides  will  likely  be 
made  in  the  next  decade.  The  technology  already 
has  an  impressive,  documented  success  record  in 
the  treatment  of  petroleum  hydrocarbons  and 
other  relatively  biodegradable  materials.  The  same 
can  be  said  of  in  situ  vapor  stripping,  which  has 
worked  quite  well  where  the  geohydrological  and 
chemical  factors  are  amenable.  It  is  also  evident 
that  many  Superfund  sites  are  unamenable  to  in 
situ  treatment  technologies  at  their  current  level  of 
development,  and  are  likely  to  remain  so  for  some 
time.  It  is  in  these  cases  that  the  in  situ  containment 
technologies  will  continue  to  play  an  important 
role  in  waste  site  remediation.  It  also  seems  likely 
that  the  mandate  for  treatment  will  frequently  lead 
to  the  conjunctive  application  of  in  situ  treatment 
and  in  situ  containment  technologies  at  Superfund 
sites.  (See  also  W90-09063)  (Fish-PTT) 
W90-09079 


GROUND  WATER  CLASSIFICATION. 

M.  Mlay. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  339-351,  1  fig. 

Descriptors:  'Classification,  'Groundwater  pollu- 
tion, 'Groundwater  quality,  'Groundwater  re- 
sources, 'Water  pollution  control,  'Water  re- 
sources management,  Cleanup,  Cost-benefit  analy- 
sis, Environmental  protection,  Groundwater  man- 
agement, Safe  Drinking  Water  Act,  Water  supply. 

Groundwater  protection  presents  a  major  chal- 
lenge to  the  nation.  The  costs  of  detection,  preven- 
tion, and  cleanup  are  substantially  higher  than  any 
experienced  in  other  areas  of  environmental  pro- 
tection. The  ability  of  all  levels  of  government  to 
manage  groundwater  for  its  intended  uses  is  vastly 
difficult  and  controversial.  New  understanding  and 
ideas  are  needed  to  attain  a  workable  approach.  An 
important  development  in  the  effort  to  protect 
groundwater  in  a  logical  and  efficient  manner  was 
the  issuance  of  EPA's  Ground  Water  Protection 
Strategy  in  1984,  which  addresses  strengthening 
EPA's  organization  for  groundwater  management. 
This  element  establishes  a  differential  protection 
policy  which  recognizes  that  different  groundwat- 
ers merit  different  levels  of  protection,  and  pre- 
sents a  classification  system  that  identifies  three 
classes  of  groundwater:  Class  I--Special  ground- 
waters; Class  II-Current  or  potential  sources  of 
drinking  water;  and  Class  III-Groundwaters  not 
considered    potential   sources   of  drinking   water. 
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The  Wellhead  Protection  Program  authorized 
under  the  Safe  Drinking  Water  Act  Amendments 
of  1986  requires  states  to  develop  plans  aimed  at 
protecting  the  wellhead  areas  of  all  public  water 
supply  systems  within  their  jurisdiction  'from  con- 
taminants that  may  have  adverse  affect  on  per- 
sons.' EPA  believes  that  the  groundwater  classifi- 
cation system  and  Wellhead  Protection  Program 
are  significant  steps  toward  rationalizing  the  ap- 
proach to  the  problem  of  groundwater  contamina- 
tion, and  effectively  moving  toward  sound  solu- 
tions. (See  also  W90-09063)  (Fish-PTT) 
W90-09080 


GROUND  WATER  CLASSIFICATION:  GOALS 
AND  BASIS. 

T.  M.  Schad. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  353-360,  4  ref. 

Descriptors:  'Classification,  'Groundwater  man- 
agement, 'Groundwater  pollution,  'Groundwater 
quality,  'Water  pollution  control,  'Water  quality 
management,  Degradation,  Environmental  protec- 
tion, Institutions,  Policy  making.  Public  participa- 
tion, Water  pollution  sources,  Water  quality  stand- 
ards. 

The  classification  of  groundwater  and/or  aquifers 
has  been  the  subject  of  a  great  deal  of  controversy 
as  the  nation  attempts  to  evolve  a  strategy  for 
protecting  groundwater.  In  an  effort  to  evolve  a 
workable  policy  for  groundwater  management,  the 
National  Ground  Water  Policy  Forum  has  been 
created.  The  Forum  membership  includes  repre- 
sentatives of  state  and  local  government  agencies, 
industry,  and  the  environmental  community,  plus 
several  scientists,  lawyers,  and  administrators  with 
knowledge  of  groundwater  problems.  The  Forum 
proposed  that  states  implement  a  ten-point  pro- 
gram of  groundwater  management  which  included 
the  classification  of  aquifers  as  an  essential  element. 
The  U.S.  EPA  promulgated  a  groundwater  protec- 
tion strategy  that  included  a  three-level  system  of 
classification  for  differential  protection  of  ground- 
water quality.  A  basic  question  raised  by  the  EPA 
classification  system  is  whether  it  is  appropriate  to 
mandate  the  prescribed  three-class  system  for  all 
parts  of  the  country.  Another  important  question 
relates  to  whether  the  classification  system  should 
be  expressed  in  terms  of  ambient  water  quality 
standards,  degree  of  degradation  allowed,  or  strin- 
gency controls  placed  on  potential  sources  of  con- 
tamination. The  basis  for  classification  as  recom- 
mended by  the  Forum,  is  that  it  becomes  a  salient 
part  of  a  multi-faceted  attack  on  the  problem  of 
groundwater  management.  (See  also  W90-09063) 
(Fish-PTT) 
W90-09081 


DEVELOPMENT  OF  A  GROUND  WATER 
MANAGEMENT  AND  AQUIFER  PROTEC- 
TION PLAN. 

W.  A.  Pettyjohn. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  387-404,  6  fig. 

Descriptors:  'Community  development,  'Ground- 
water management,  'Groundwater  pollution, 
'Groundwater  quality,  'Water  pollution  control, 
Aquifers,  Environmental  protection,  Management 
planning,  Monitoring,  Policy  making,  Regulations, 
Water  quality  management. 

Small  communities  which  depend  on  wells  as  a 
source  of  water  supply  have  special  cause  to  devel- 
op a  groundwater  management  and  aquifer  protec- 
tion plan.  The  best  solution  to  the  potential  for 
contamination  of  a  water  supply  is  the  timely  de- 
velopment, monitoring,  and  enforcement  of  a  plan 
that  will  protect  the  groundwater  system  An  orga- 
nizational structure  must  be  established  to  assign 
responsibility,  to  maintain  the  plan,  and  to  organize 


a  chain  of  command.  This  could  be  done  by  a  local 
citizen's  group  or  the  city  council.  Although  any 
management  plan  must  be  flexible,  a  number  of 
steps  can  be  followed  that  should  make  the  plan 
easier  to  follow.  Although  certainly  not  inclusive, 
the  following  steps  at  least  could  be  taken:  (1) 
determine  where  the  supply  originates  and  what 
problems  might  be  associated  with  it,  (2)  learn  the 
system,  (3)  locate  potential  sources  of  contamina- 
tion, (4)  develop  a  system  of  situation  monitoring, 
(5)  consider  alternate  sources  of  supply,  (6)  locate 
and  evaluate  existing  laws  and  regulations  on 
waste  disposal,  (7)  develop  an  aquifer  sensitivity 
model,  and  (8)  determine  background  chemical 
quality  of  the  supply.  There  is  no  doubt  that  pre- 
vention of  groundwater  contamination  is  far  less 
costly  than  attempts  to  restore  an  aquifer.  Howev- 
er, accidents  do  happen,  and  the  farsighted  munici- 
pality will  be  prepared  to  initiate  solutions  if  they 
have  a  well-developed  aquifer  management/pro- 
tection plan  available  and  a  chain  of  command 
intact.  (See  also  W90-09063)  (Fish-PTT) 
W90-09084 


GROUND  WATER:  A  STATE  GOVERNMENT 
PERSPECTIVE. 

R.  S.  DeHan. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  413-420. 

Descriptors:  'Florida,  'Groundwater  pollution, 
'Groundwater  quality,  'Water  pollution  control, 
'Water  quality  standards,  Classification,  Drinking 
water,  Environmental  protection,  Groundwater 
management,  Management  planning,  Monitoring, 
Policy  making,  Regulations,  Standards. 

Florida  can  be  viewed  as  a  microcosm  of  about 
every  possible  environmental  problem  that  can  be 
encountered.  It  can  also  be  viewed  as  a  microcosm 
of  the  variety  of  programs  that  have  been  imple- 
mented to  deal  with  these  problems  and  threats. 
These  programs  include:  (1)  classification  of  the 
groundwater  into  potable  and  nonpotable  water  on 
the  basis  of  water  quality  and  geological  confine- 
ment; (2)  development  of  a  permitting  mechanism; 
(3)  regulation  of  groundwater  discharge;  (4)  en- 
forcing groundwater  standards  identical  to  the  pri- 
mary and  secondary  drinking  water  standards 
listed  in  the  Safe  Drinking  Water  Act;  (5)  requiring 
monitoring  of  facilities  discharging  to  the  ground- 
water; (6)  enforcement  of  violation  of  the  stand- 
ards; (7)  development  of  source-specific  programs 
and  rules;  (8)  establishment  of  a  statewide  ground- 
water monitoring  network;  (9)  creation  of  a  fund 
to  finance  corrective  action;  (10)  creation  of  a  fund 
to  finance  cleanup  of  contamination  from  leaky 
gasoline  tanks;  (11)  creation  of  an  'amnesty  days' 
program;  (12)  regulation  of  water  quantity  and 
aquifer  levels;  (13)  establishment  of  an  environ- 
mental data  cooperation  program;  (14)  monitoring 
representative  private  wells  for  drinking  water 
quality  parameters;  (15)  expansion  of  requirements 
for  monitoring  public  water  supply  wells;  and  (15) 
banning  the  disposal  of  hazardous  waste  on  land  or 
through  underground  injection.  The  State  of  Flori- 
da is  in  the  process  of  developing  a  Wellhead 
Protection  program  designed  to  prevent  pollution 
of  public  water  supply  wells.  It  is  hoped  that 
Florida  will  have  an  ongoing  program  in  place  by 
the  time  EPA  begins  to  develop  the  federal  crite- 
ria. (See  also  W90-09063)  (Fish-PTT) 
W90-09086 


PUBLIC  PARTICIPATION  IN  GROUND 
WATER  PROTECTION. 

D.  Duxbury. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  421-427. 

Descriptors:  'Groundwater  management, 

'Groundwater  pollution,  'Groundwater  quality, 
•Public  participation,  'Waste  disposal,  'Water  pol- 


lution control,  Cleanup,  Environmental  protection, 
Hazardous  wastes,  Management  planning,  Policy 
making,  Regulations,  Water  quality  standards. 

Prevention  of  groundwater  contamination  must  be 
based  upon  a  commitment  to  public  participation. 
But  first  there  must  be  an  appreciation  that  there  is 
a  problem,  and  there  must  be  a  commitment  to 
work  on  it  from  all  of  its  different  aspects.  The 
League  of  Women  Voters  is  an  organization  that  is 
already  a  part  of  that  strong  coalition  to  prevent 
contamination  and  protect  groundwater.  There  has 
been  a  great  concern  within  the  League  for  the 
whole  hazardous  waste  management  area.  The 
second  area  of  concern  is  to  be  far  more  careful 
than  in  the  past  in  the  use  of  underground  injection 
for  the  disposal  of  hazardous  wastes.  There  is  also 
concern  about  small  quantity  generators.  The  area 
of  household  hazardous  wastes  collection  pro- 
grams is  one  in  which  the  League  has  been  very 
active.  These  collection  programs  have  proved  to 
be  a  unique  vehicle  for  cooperative  efforts  between 
government,  industry,  and  public  interest  groups. 
The  League  has  been  very  concerned  about  reduc- 
ing the  generation  of  waste,  and  believes  that  it  is 
essential  that  there  be  greater  public  understanding 
and  awareness  of  the  efforts  to  reduce  waste  in 
industries,  and  also  significantly  higher  levels  of 
communication  between  generators  and  the  public. 
There  are  many  other  areas  that  the  League  has 
also  been  concerned  about:  land  use  planning,  non- 
point  source  contamination,  and  'how  clean  is 
clean.'  Public  emphasis  must  be  placed  on  those 
areas  where  there  is  support  of  cooperative  efforts 
and  also  help  to  have  a  significant  positive  impact 
on  the  problem  of  groundwater  contamination. 
(See  also  W90-09063)  (Fish-PTT) 
W90-09087 


NON-POINT  SOURCE  POLLUTION  FROM  IR- 
RIGATED WATERSHEDS:  AN  ASSESSMENT 
AND  MANAGEMENT  WITH  REGARD  TO  CLI- 
MATIC CHANGES. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09096 


CHANGES  OF  WATER  RESOURCES  (ABOUT 
WATER  MANAGEMENT  OF  HUNGARY). 

Ministry  of  Environment  and  Water  Management, 

Budapest  (Hungary). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09103 


QUANTITATIVE  ANALYSIS  FOR  THE 
CLEANUP  OF  HYDROCARBON-CONTAMI- 
NATED SOILS   BY   IN-SITU  SOIL  VENTING. 

Shell  Development  Co.,  Houston,  TX. 

P.  C.  Johnson,  M.  W.  Kemblowski,  and  J.  D. 

Colthart. 

Ground  Water  GRWAAP,  Vol.  28,  No.  3,  p  413- 

429,  May/June  1990.  16  fig,  3  tab,  14  ref. 

Descriptors:  'Cleanup  operations,  'Gasoline,  'Hy- 
drocarbons, 'Mathematical  models,  'Model  stud- 
ies, 'Path  of  pollutants,  'Soil  contamination,  'Ven- 
tilation, Aeration,  Permeability,  Quantitative  anal- 
ysis, Soil  porosity,  Temperature  effects,  Vaporiza- 
tion, Volatility. 

The  efficiency  of  any  soil  venting  operation  will 
depend  significantly  on  three  factors:  vapor  flow 
rate,  vapor  flow  path  relative  to  the  contaminant 
distribution,  and  composition  of  the  contaminant. 
Simple  mathematical  models  were  developed  to  be 
used  as  screening  tools  to  help  determine  if  soil 
venting  will  be  a  viable  remediation  option  at  any 
given  spill  site.  The  models  relate  the  applied 
vacuum,  soil  permeability,  and  spill  composition  to 
the  vapor  flow  rates,  velocities,  mass  removal 
rates,  and  residual  composition  changes  with  time. 
Model  predictions  are  presented  for  a  hypothetical 
gasoline  spill  to  illustrate  the  type  of  behavior  that 
is  expected  in  a  typical  soil  venting  operation.  The 
results  illustrate  the  advantages  and  limitations  of 
venting  as  a  remediation  tool,  under  both  ideal  and 
nonideal  conditions.  The  rate  of  gasoline  removal 
rapidly  decreases  over  a  period  of  a  few  days,  then 
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continues  to  decrease  less  rapidly  over  the  next 
few  months.  After  a  period  of  400  days,  about  90% 
of  the  initial  hydrocarbon  has  been  removed. 
Model  predictions  indicate  that  the  soil  moisture 
content,  or  other  soil  properties  do  not  significant- 
ly influence  the  venting  removal  rates.  Colder  tem- 
peratures might  be  expected  to  slow  venting  oper- 
ations. The  vapor-phase  diffusion-limited  model  is 
presented  for  situations  in  which  hydrocarbon  is 
trapped  within  a  low-permeability  layer,  or  is 
present  as  a  layer  of  free-product.  Results  indicate 
that,  even  under  the  best  conditions,  the  efficiency 
of  venting  from  heterogeneous  systems  will  be 
lower  than  from  homogeneous  systems.  If  condi- 
tions favor  vapor  flow  through  a  contaminated 
region  at  reasonable  flow  rates,  then  soil  venting 
will  efficiently  remove  the  more  volatile  com- 
pounds from  hydrocarbon  mixtures,  such  as  ben- 
zene, toluene,  and  the  xylenes.  (Geiger-PTT) 
W90-09142 


TWO  APPROACHES  TO  DESIGN  OF  MONI- 
TORING NETWORKS. 

Geological  Survey,  Boise,  ID. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-09143 


PRESERVING  MINNESOTA'S  NATURAL 
HERITAGE. 

N.  T.  French. 

Journal  of  the  Minnesota  Academy  of  Science 
JMNAAC,  Vol.  55,  No.  2,  p  16-22,  Winter  1990.  4 
fig,  1 1  ref. 

Descriptors:  'Minnesota,  *Water  conservation, 
•Wildlife  conservation,  Ecological  effects,  Envi- 
ronmental effects,  Natural  resources,  Prairies,  Wet- 
lands, Wildlife  habitats. 

Minnesota  has  a  rich  natural  resource  base  that  can 
be  preserved  only  by  maintaining  and  expanding 
private  and  public  conservation  programs  that  con- 
tribute toward  the  protection  of  forests,  soils, 
waters,  native  plants,  wildlife,  natural  communi- 
ties, and  endangered  species.  Increasing  pressure  to 
plow  up  prairie,  drain  wetlands,  consume  old 
growth  forest  resources,  and  urbanize  the  land- 
scape continue  to  erode  an  ever-decreasing  base  of 
natural  habitat.  More  than  72%  of  Minnesota's 
original  wetlands,  and  nearly  all  of  the  prairie 
wetlands,  have  disappeared  from  the  landscape  in 
the  last  130  years  due  to  public  and  private  drain- 
age programs.  By  the  early  1900s,  both  the  federal 
and  state  government  were  taking  action  to  set 
aside  vast  areas  of  land,  mostly  in  northern  Minne- 
sota for  forestry  purposes.  Throughout  the  next 
few  decades,  natural  areas  and  parks  were  set  aside 
to  preserve  the  natural  heritage  of  the  state.  In 
June  of  1954,  the  Bureau  of  Game  initiated  a 
crusade  to  save  Minnesota's  wetlands.  Funding  for 
land  conservation  was  enacted  through  the  Omni- 
bus Natural  Resources  and  Recreation  Act  of  1963 
and  the  Outdoor  Recreation  Act  and  Resource 
2000  program  of  1975.  The  1984  Reinvest  in  Min- 
nesota Program  also  supports  programs  to  protect 
and  preserve  forest,  prairie,  and  aquatic  habitat. 
The  Minnesota  Natural  Heritage  Inventory  Pro- 
gram was  established  in  1979  to  conduct  field 
inventory  and  research  on  the  numbers,  condition, 
and  distribution  of  rare  plants  and  animals,  ecologi- 
cally sensitive  plant  communities,  and  other  natural 
features  now  uncommon  on  the  landscape  and 
maintain  an  extensive  database  documenting  their 
occurrence.  Minnesota's  state  scientific  and  Natu- 
ral Areas  Program  was  established  to  protect  and 
manage  natural  ecological  communities  and  unique 
natural  resources.  In  1988  the  Minnesota  Environ- 
ment and  Natural  Resources  Trust  Fund  was  estab- 
lished to  fund  long-term  protection,  conservation 
and  preservation  and  enhance  air,  water,  land,  fish, 
wildlife  and  other  natural  resources.  (Geiger-PTT) 
W90-09144 


ALLOCATIVE  EFFICIENCY  IMPLICATIONS 
OF  WATER  POLLUTION  ABATEMENT  COST 
COMPARISONS. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics  and  Rural  Sociology. 
J.  S.  Shortle. 
Water  Resources  Research  WRERAQ,  Vol.  26, 


No.  5,  p  793-797,  May  1990.  13  ref. 

Descriptors:  'Cost  allocation,  'Economic  aspects, 
•Model  studies,  *Water  pollution  control,  Average 
flow,  Cost  analysis,  Economic  efficiency,  Marginal 
costs,  Probabilistic  process,  Standards,  Stochastic 
emissions,  Water  quality  standards. 

An  economic  model  of  stochastic  emissions  was 
used  to  demonstrate  that  misleading  results  could 
be  obtained  from  efficiency  analyses  using  the 
commonly  used  approach  which  usually  sidesteps 
the  stochastic  element  by  measuring  pollution  con- 
trol and  control  costs  with  respect  to  changes  in 
long-term  average  flows.  An  alternative  theoretical 
approach  for  evaluating  the  cost-effectiveness  of 
pollution  control  allocations  is  suggested.  It  in- 
volves comparison  of  least  cost  adjustments  in  the 
mean,  variance,  and  other  moments  of  emissions, 
with  the  objective  being  to  allocate  moments  so  as 
to  minimize  the  costs  of  achieving  stochastically 
equivalent  or  preferred  distributions  of  ambient 
concentrations.  For  such  an  analysis,  pollution 
control  costs  for  individual  sources  would  need  to 
be  defined  over  several  moments,  depending  on 
the  choice  of  criterion  for  preferred  distributions 
and  the  form  of  the  aggregate  distribution.  The 
first  choice  for  a  criterion  for  identifying  preferred 
distributions  would  be  expected  damage  costs,  but 
limited  information  on  damage  cost  functions 
would  require  the  use  of  alternatives.  The  use  of 
average  abatement  cost  comparisons  is  a  special 
case  of  this  approach  in  which  zero  weight  is  given 
to  the  effects  of  control  on  moments  other  than  the 
mean.  Although  obviously  difficult  to  implement, 
water  pollution  control  planning  could  be  im- 
proved by  giving  explicit  weights  to  additional 
moments  in  cases  involving  increasing  marginal 
damage  costs.  (Cassar-PTT) 
W90-09153 


OPTIMIZATION  OF  THE  PUMPING  SCHED- 
ULE IN  AQUIFER  REMEDIATION  UNDER 
UNCERTAINTY. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

R.  Andricevic,  and  P.  K.  Kitanidis. 

Water  Resources  Research  WRERAQ,  Vol.   26, 

No.  5,  p  875-885,  May  1990.  5  fig,   1  tab,  30  ref, 

append.     National     Science     Foundation     Grants 

CEE-8420664  and  ECE-85 17598. 

Descriptors:  *Cost  analysis,  'Groundwater  pollu- 
tion, 'Model  studies,  'Pumping,  'Site  remediation, 
'Wastewater  treatment,  'Water  pollution  treat- 
ment, Aquifers,  Costs,  Economic  aspects,  Ground- 
water quality,  Mathematical  models,  Monitoring, 
Monitoring  wells,  Optimization,  Waste  manage- 
ment, Wells. 

An  optimization  methodology  was  developed  to 
reduce  the  parameter  uncertainty  in  aquifer  reme- 
diation schemes  of  the  'pump  and  treat'  type.  It 
was  shown  that  in  an  average  sense,  the  cost 
consists  of  two  parts:  one  which  depends  only  on 
the  best  estimates  and  another  which  increases 
with  the  error  in  parameter  estimation.  Using  as- 
ymptotic approximations,  the  second  term  was  cal- 
culated analytically  as  a  function  of  the  mean 
square  estimation  error.  The  optimum  solution  was 
obtained  by  minimizing  the  sum  of  the  two  terms. 
The  new  procedure  involves  estimation  (or  inverse 
modeling)  as  well  as  optimization.  It  is  generally 
preferable  not  to  decouple  estimation  from  optimi- 
zation. The  control  policy  (pumping  schedule)  op- 
timizes the  objective  function  by  improving  the 
accuracy  of  estimation  of  system  parameters  (i.e., 
dispersivity,  transmissivity).  The  method  was  ap- 
plied to  a  simple  situation,  consisting  of  a  one- 
dimensional,  confined  aquifer  system  with  un- 
steady flow,  one  disposal  site,  one  pumping  well, 
and  one  observation  well.  The  background  solute 
concentration  was  10  mg/liter,  and  the  constant 
solute  concentration  at  the  injection  well  was  100 
mg/liter.  The  new  procedure  is  superior  to  an 
optimization  method  which  neglects  uncertainty  in 
parameter  estimation.  (Cassar-PTT) 
W90-09162 


DIFFUSION     COEFFICIENTS     IN     GRAVEL 
UNDER  UNSATURATED  CONDITIONS. 


Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  L.  Conca,  and  J.  Wright. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  5,  p  1055-1066,  May  1990.  14  fig,  4  tab,  31  ref. 
U.S.  Department  of  Energy  Contract  DE-AC06- 
76RLO  1830. 

Descriptors:  'Aeration  zone,  'Diffusion  coeffi- 
cient, 'Gravel,  'Hazardous  waste  disposal,  'Path 
of  pollutants,  'Soil  water,  'Water  pollution  pre- 
vention, Backfill,  Particle  size,  Radioactive  wastes, 
Waste  disposal. 

Diffusion  coefficients  were  experimentally  deter- 
mined in  unsaturated  gravel  to  evaluate  the  effec- 
tiveness of  gravel  as  a  diffusion  barrier  to  ionic 
transport  in  the  vadose  zone.  Water  contents  were 
fixed  by  use  of  an  ultracentrifuge  with  an  ultralow 
constant  rate  flow  pump  supplying  solution  to  the 
sample  via  a  rotating  seal.  Once  the  gravel  was  at 
hydraulic  steady  state,  the  electrical  conductivity 
was  measured,  and  the  diffusion  coefficient  calcu- 
lated using  the  Nernst-Einstein  equation.  Diffusion 
coefficient  values  for  potassium  ion  were  deter- 
mined in  four  types  of  angular  gravel  as  follows: 
6.3  to  9.5  mm  granitic  gravel  at  a  volumetric  water 
content  of  5.5%,  1.7  x  10  to  the  minus  7th  power 
sq  cm/s;  1.4  to  2.8  mm  quartzite  gravel  with  a 
water  content  of  0.56  to  5.1%,  5.7-75  x  10  to  the 
minus  9th  power  sq  cm/s;  4.0  to  6.3  mm  quartzite 
gravel  with  a  water  content  of  0.47  to  2.8%,  0.22- 
1.11  times  10  to  the  minus  9th  power  sq  cm/s;  and 
4.0  to  6.3  mm  basalt  gravel  with  a  water  content  of 
0.81  to  5.3%,  4.3-150  times  10  to  the  minus  9th 
power  sq  cm/s.  Variations  in  the  potassium  diffu- 
sion coefficient  values  resulted  primarily  from  dif- 
ferences in  water  content,  which  depends  on 
gravel  type  and  particle  size.  (Cassar-PTT) 
W90-09176 


DEVELOPING  A  PLAN  TO  MANAGE  LAKE 
VEGETATION. 

Wisconsin  Geological  and  Natural  History  Survey, 

Madison. 

S.  A.  Nichols,  S.  Engel,  and  T.  McNabb. 

Aquatics,  Vol.  10,  No.  3,  p  10-19,  1988.  4  fig,  12 

ref. 

Descriptors:  'Aquatic  weed  control,  'Environ- 
mental policy,  'Lake  management,  'Lake  restora- 
tion, 'Planning,  'Plant  management,  Carp,  Herbi- 
cides, Nutrients,  Plant  ecology,  Regulations. 

A  successful  plan  to  manage  lake  vegetation  is 
built  on  four  principles:  (1)  Defining  the  problem; 

(2)  Understanding  plant  ecology;  (3)  Considering 
all  techniques;  and  (4)  Monitoring  the  results. 
Choice  of  plant  control  strategies  should  be  guided 
by  three  principles:  (1)  Consider  all  methods;  (2) 
Separate  management  strategies  by  lake  use;  and 

(3)  Weigh  each  method's  benefits  against  its  cost 
and  environmental  impacts.  Each  chemical,  me- 
chanical, habitat  manipulation,  and  biological  tech- 
nique has  limitations,  short  and  long-term  conse- 
quences, and  environmental  risks.  Hidden  costs  for 
maintaining  equipment,  repeating  treatment,  and 
restoring  habitat  need  to  be  considered.  Any 
method  must  comply  with  local,  county,  state,  and 
federal  restrictions  before  using  any  method.  Many 
states,  for  example,  ban  stocking  of  grass  carp  and 
require  a  permit  to  apply  chemical  herbicides.  Few 
states  require  a  permit  for  mechanical  harvesting, 
but  local  ordinances  may  govern  where  the  har- 
vest can  be  dumped.  Nearly  every  technique  has 
some  restrictions.  A  lake  management  plan  is  an 
orderly  approach  to  plant  management.  It  helps 
define  the  problem,  set  priorities,  develop  manage- 
ment strategies,  and  evaluate  progress.  As  an  edu- 
cational tool,  it  can  describe  the  what,  how,  why, 
and  where  of  management  techniques.  As  a  team 
effort,  a  plan  can  focus  community  involvement. 
The  plan  should  integrate  management  techniques. 
Partial  winter  drawdown  and  screening  for  inshore 
control  can  be  combined  with  offshore  harvesting. 
Herbicides  or  harvesting  can  reduce  the  number  of 
sterile  grass  carp  needed  for  stocking.  Spot  dredg- 
ing can  coincide  with  winter  drawdown.  Most 
important,  a  lake  management  plan  can  be  integrat- 
ed with  watershed  management  to  control  both 
internal  and  external  nutrient  loading.  (Chonka- 
PTT) 
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W90-09202 


IMPACT  OF  INTERNAL  PHOSPHORUS 
LOADING  ON  THE  RESTORATION  OF 
TROUT  LAKE. 

North    Dakota    Univ.,    Grand    Forks.    Dept.    of 

Chemical  Engineering. 

J.  S.  Goetzman. 

Environmental  Progress  ENVPDI,  Vol.  9,  No.  2, 

p  69-72,  May  1990.  2  fig,  3  tab,  6  ref. 

Descriptors:  'Eutrophic  lakes,  *Eutrophication, 
•Lake  restoration,  'Minnesota,  'Phosphorus, 
•Trout  Lake,  Analytical  techniques,  Baseline  stud- 
ies. Data  acquisition,  Dissolved  oxygen,  Limnolo- 
gy, Model  studies,  Trophic  level,  Wastewater  pol- 
lution, Water  analysis. 

The  accelerated  eutrophication  of  many  lakes  is  a 
problem  of  increasing  concern.  The  increase  in 
photosynthetic  productivity  may  decrease  water 
clarity,  alter  dissolved  oxygen  profiles,  and  de- 
crease the  aesthetic  value  of  a  lake.  For  those  lakes 
which  possess  high  levels  of  water  quality,  the 
need  for  lake  management  arises.  Trout  Lake,  lo- 
cated in  Itasca  County  near  Coleraine,  Minnesota, 
provides  a  case  in  point  as  it  has  experienced  a 
reduction  in  water  quality  over  the  last  40  years. 
Several  conclusions  may  be  drawn  as  a  result  of  a 
1987  study  on  Trout  Lake.  First,  based  upon  total 
phosphorus  concentrations,  the  lake  could  be  con- 
sidered eutrophic  with  a  trophic  state  index  value 
of  60.  Second,  the  Trout  Lake  model  can  be  used 
to  predict  and  assess  future  impacts  on  the  lake's 
trophic  state  due  to  restoration  procedures  assess- 
ing the  impact  of  sewage  diversion,  as  the  Trout 
Lake  model  predicts  a  spring  turnover  concentra- 
tion of  0.061  mg/L  for  the  lake  after  sewage  diver- 
sion. Third,  an  experimental  procedure  was  devel- 
oped to  determine  internal  phosphorus  release 
rates  using  a  novel  approach  to  creating  anoxia  in 
the  laboratory.  Results  of  these  tests  were  correlat- 
ed to  lake  release  rates  to  provide  a  method  to 
monitor  lake  release  rates  without  heavy  field  sam- 
pling. (Chonka-PTT) 
W90-09209 


EPA'S  ASSESSMENT  OF  EUROPEAN  CON- 
TAMINATED SOIL  TREATMENT  TECH- 
NIQUES. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Modeling,  Monitoring  Systems  and 
Quality  Assurance. 

T.  H.  Pheiffer,  T.  J.  Nunno,  and  J.  S.  Walters. 
Environmental  Progress  ENVPDI,  Vol.  9,  No.  2, 
p  79-86,  May  1990.  2  fig,  5  tab,  8  ref. 

Descriptors:  *Biological  treatment,  •Decontamina- 
tion, *Europe,  *Site  remediation,  *Soil  treatment, 
•Water  pollution  prevention,  *Water  pollution 
treatment,  Hazardous  waste  disposal,  Soil  contami- 
nation, Vadose  zone. 

Site  remediation  is  a  pressing  issue  in  European 
countries  due  to  limited  availability  of  land.  There- 
fore, much  progress  is  being  made  in  the  develop- 
ment of  effective  technologies  for  remediating  con- 
taminated sites.  The  most  successful  and  innovative 
European  technologies  were  investigated  for  po- 
tential introduction  into  U.S.  markets.  Ninety-five 
innovative  technologies  either  in  use  or  being  re- 
searched in  foreign  countries  were  identified.  The 
most  promising  technologies  identified  were  stud- 
ied in  depth  through  personal  interviews  with  the 
engineers  who  research  and  apply  these  technol- 
ogies, and  through  tours  of  laboratory  models  and 
full-scale  installations.  The  most  successful  full- 
scale  technologies  investigated  were  developed  in 
the  Netherlands  and  West  Germany.  These  tech- 
nologies include  vacuum  extraction  of  hydrocar- 
bons from  soil,  in  situ  washing  of  cadmium-pollut- 
ed soil,  in  situ  steam  stripping,  and  a  number  of 
landfarming  and  soil  washing  operations.  The  cad- 
mium extraction  project  employed  in  situ  hydro- 
chloric acid  leaching  of  cadmium  from  over  30,000 
cu  mi  of  soil.  The  acid  leachate  was  purified  by  ion 
exchange  and  reused.  The  treatment  cost  was  esti- 
mated to  be  S75/ton  of  soil.  Hannover  Umwelt- 
technik  (HUT)  of  West  Germany  has  installed 
over  300  vacuum  extraction  systems  for  vadose 
zone  decontamination.  HUT  has  also  developed  an 


in  situ  air  stripping  system  for  removing  volatiles 
from  ground  water  in  conjunction  with  vacuum 
extraction.  Treatment  costs  for  the  HUT  system 
are  less  than  $5/ton.  Soil  washing  can  be  conduct- 
ed on  a  large  scale  at  costs  substantially  lower  than 
those  of  incineration  (with  notably  less  effective- 
ness). Biological  treatment  technologies  were 
shown  to  be  useful  both  for  polishing  to  lower 
concentrations  using  in  situ  treatment,  and  for 
gross  removals  of  organic  materials  using  rotating 
biological  contactors  and  composting  systems. 
(Chonka-PTT) 
W90-09210 


TOXIC  SUBSTANCES  IN  SURFACE  WATER. 

George  Washington  Univ.,  Washington,  DC.  Div. 
of  Occupational  and  Environmental  Medicine. 
J.  A.  Foran. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  24,  No.  5,  p  604-608,  May  1990.  2 
tab,  13  ref. 

Descriptors:  *Carcinogens,  *Clean  Water  Act, 
•Great  Lakes,  *Public  health,  *Risk  assessment, 
•Surface  water,  *Toxicology,  'Water  pollution 
control,  'Water  quality  standards,  Detection  limits, 
Jurisdiction,  Lake  Michigan. 

The  use  of  a  procedural  approach  to  develop  nu- 
meric criteria  in  state  water  quality  standards 
(WQS)  programs  to  protect  human  health  from  the 
impacts  of  carcinogens  and  noncarcinogens  pro- 
vides flexibility  in  regulating  toxic  substances  in 
surface  water  and  protecting  human  health.  Two 
examples  of  criteria  derivation  (for  carbon  tetra- 
chloride and  endrin)  demonstrate  how  the  choice 
of  an  acceptable  cancer  risk  level  and  various 
exposure  assumptions  can  influence  criteria  that 
are  developed  to  protect  human  health  from  the 
impacts  of  toxic  substances  in  surface  waters.  The 
use  of  the  procedural  approach,  however,  has 
some  important  disadvantages.  First,  where  several 
states,  such  as  those  surrounding  Lake  Michigan, 
share  one  surface  water  system,  use  of  state-specif- 
ic procedures  to  develop  human  health  criteria 
may  result  in  different  criteria  for  the  same  toxic 
pollutant  and  will  result  in  different  levels  of  regu- 
lation of  the  pollutant  between  states  for  the  same 
water  body.  A  state  that  has  chosen  less  conserva- 
tive exposure  assumptions  and  derived  a  less  strin- 
gent criterion  for  a  toxic  pollutant  may  require  a 
less  stringent  degree  of  regulation  for  discharges  of 
that  pollutant.  Different  levels  of  protection  of  the 
shared  resource  then  will  occur,  as  will  competi- 
tion for  industry  and  its  associated  economic  ad- 
vantages. Second,  water  quality  criteria  for  carci- 
nogenic substances,  often  are  several  orders  of 
magnitude  below  the  analytical  capabilities  avail- 
able to  detect  those  substances  in  surface  waters. 
For  example,  Wisconsin's  carcinogenic  criterion 
for  polychlorinated  biphenyls  in  Lake  Michigan  is 
0.15  ng/L,  generally  3-4  orders  of  magnitude 
below  the  concentration  detectable  by  standard 
commercial  methods  available  to  state  agencies. 
States  in  the  Great  Lakes  basin  have  dealt  with  this 
problem  generally  by  recognizing  the  analytical 
level  of  detection  (LOD)  as  the  point  for  regula- 
tory action.  However,  this  may  result  in  substantial 
contamination  of  biota  and  potential  health  impacts 
on  human  consumers  of  these  biota,  because  the 
discharge  of  pollutants  at  concentrations  below  the 
LOD  may  nevertheless  exceed  a  water  quality 
criterion.  (Chonka-PTT) 
W90-09214 


EFFICIENT  DEGRADATION  OF  TRICHLOR- 
OETHVLENE  BY  A  RECOMBINANT  ESCHER- 
ICHIA COLI. 

Amgen,  Thousand  Oaks,  CA. 
R.  B.  Winter,  K.  M.  Yen,  and  B.  D.  Ensley. 
Bio/Technology  BTCHDA,  Vol.  7,  No.  3,  p  282- 
285,  March  1989.  3  fig,  2  tab,  19  ref. 

Descriptors:  *Bacteria,  'Biodegradation,  •Biologi- 
cal treatment,  *Escherichia  coli,  'Microbial  degra- 
dation, 'Trichloroethylene,  'Water  pollution  treat- 
ment, Genetic  engineering,  Pseudomonas,  Recom- 
binant DNA,  Toluene,  Water  pollution. 

Trichloroethylene  is  among  the  most  significant  of 
environmental  pollutants.  Biodegradation  is  poten- 


Water  Quality  Control — Group  5G 

tially  the  most  cost  effective  means  for  reducing 
trichloroethylene  contamination.  Trichloroethy- 
lene has  been  shown  to  persist  in  the  environment, 
however,  suggesting  that  its  degradation  by  indige- 
nous microorganisms  is  extremely  slow.  A  strain  of 
Pseudomonas  mendocina  that  oxidizes  trichlor- 
oethylene after  growth  in  the  presence  of  toluene 
was  identified.  A  DNA  fragment  from  this  orga- 
nism, when  introduced  into  the  appropriate  expres- 
sion vector  system,  conferred  upon  Escherichia  coli 
the  ability  to  oxidize  both  toluene  and  trichloroeth- 
ylene. The  recombinant  E.  coli  rapidly  degraded 
trichloroethylene  to  carbon  dioxide,  chloride  ion 
and  simple  water  soluble  metabolites  and  reduced 
the  concentration  of  trichloroethylene  in  water  as 
much  as  1000-fold.  The  extensive  degradation  of 
trichloroethylene  by  the  recombinant  E.  coli  was 
due  to  genetic  manipulations  that  uncoupled  the 
regulation  of  trichloroethylene  degrading  enzymes 
from  growth  and  co-metabolism  of  toluene. 
(Mertz-PTT) 
W90-09231 


LAKE   DYNAMICS    AND   THE    EFFECTS   OF 
FLOODING  ON  TOTAL  PHOSPHORUS. 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09233 


COMPARISON  OF  DISCHARGE  METHODS 
AND  HABITAT  OPTIMIZATION  FOR  REC- 
OMMENDING INSTREAM  FLOWS  TO  PRO- 
TECT FISH  HABITAT. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.   of  Fisheries  and   Wildlife   Sciences. 
For  primary  bibliographic  entry  see  Field  81. 
W90-09250 


INHIBITION  OF  THE  GROWTH  OF  ENTERO- 
PATHOGENIC  BACILLI  BY  BACTERIOCINS 
PRODUCED  BY  MICRO-ORGANISMS  FROM 
THE  SEDIMENT  OF  WELLS. 

Talca  Univ.  (Chile).  Dept.  of  Biological  Sciences. 
C.  Padilla,  P.  Brevis,  A.  Said,  and  R.  Molina. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
68,  No.  3,  p  289-295,  March  1990.  3  fig,  3  tab,  12 
ref. 

Descriptors:  'Bacteria,  'Bacterial  analysis,  'Fate 
of  pollutants,  'Pathogenic  bacteria,  'Sediments, 
'Well  water,  Chile,  Drinking  water,  Escherichia 
coli,  Inhibition,  Microbiological  studies,  Rural 
areas,  Salmonella,  Sediment  analysis,  Shigella, 
Water  supply. 

The  bacterial  flora  of  the  sediment  of  20  wells  of 
water  for  human  consumption  in  the  rural  area  of 
the  VII  region  in  Chile  was  examined.  Fourteen 
strains  of  bacteria,  from  different  wells,  produced 
bacteriocins  which  inhibited  the  growth  of  Salmo- 
nella typhi,  Salmonella  typhimurium,  Shigella 
sonnei,  and  enterotoxigenic  Escherichia  coli. 
About  50%  of  these  strains  contained  plasmids  of 
different  molecular  weights  and  a  large  number  of 
these  coded  for  bacteriocins.  Thus,  bacteriogenic 
strains  adapted  to  the  natural  conditions  of  well 
sediment,  may  provide  a  means  of  controlling  the 
number  of  enteropathogenic  bacilli  in  rural  well 
water.  (Author's  abstract) 
W90-09273 


SITE  ASSESSMENTS  FOR  REAL  ESTATE 
TRANSACTIONS. 

Parsons,  Brinckerhoff,  Quade  and  Douglas,   Inc., 

Denver,  CO. 

T.  K.  Martella. 

Ground   Water   Monitoring   Review  GWMRDU, 

Vol.  10,  No.  2,  p  79-82,  Spring  1990.  3  ref. 

Descriptors:  'Environmental  policy,  'Environ- 
mental protection,  'Hazardous  wastes,  'Legal  as- 
pects, 'On-site  investigations,  Administrative  regu- 
lations, Cleanup  operations,  Economic  aspects, 
Pollutant  identification.  Property  ownership,  Real- 
estate  transactions. 
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The  sometimes  serious  environmental  implications 
of  property  ownership  cannot  be  ignored  and  envi- 
ronmental laws  have  been  enacted  to  strengthen 
regulatory  agencies'  response  to  these  environmen- 
tal issues.  In  addition,  the  EPA  has  recently  stated 
that  it  will  be  more  aggressive  in  issuing  adminis- 
trative orders  for  remedial  designs  and  actions  to 
get  'potentially  responsible  parties'  (PRPs)  for  Su- 
perfund  site  cleanups  to  negotiate  site  remedi- 
ations.  The  EPA  stated  further  that  if  it  does  the 
remedial  work,  it  will  seek  damages  from  the  PRPs 
that  are  triple  the  cost  of  cleanup  in  an  effort  to 
force  PRPs  to  do  the  work  or  to  recover  EPA 
costs.  Because  of  the  liabilities  involved  with  real 
estate  ownership,  it  is  imperative  that  a  thorough 
site  assessment  be  conducted  by  qualified  individ- 
uals. The  site  assessment  is  a  valuable  tool  in 
assessing  not  only  the  physical  condition  of  the 
property,  but  will  help  identify  potential  regula- 
tory and  other  liabilities  associated  with  real  estate 
transactions  which  include  both  the  purchaser  and 
lender.  When  conducted,  they  satisfy  due  diligence 
in  assessing  the  previous  owners  and  uses  of  the 
property  consistent  with  good  commercial  or  cus- 
tomary practice  for  potential  CERCLA  'innocent 
land  owner  immunity'  and  will  identify  potential 
regulatory  permitting  actions  required  for  environ- 
mental protection.  (Author's  abstract) 
W90-09309 


FACTORS  AFFECTING  EFFICIENT  AQUIFER 
RESTORATION  AT  IN  SITU  URANIUM  MINE 
SITES. 

Boise  State  Univ.,  ID.  Dept.  of  Geology  and  Geo- 
physics. 

J.  L.  Osiensky,  and  R.  E.  Williams. 
Ground  Water  Monitoring   Review  GWMRDU, 
Vol.  10,  No.  2,  p  107-112,  Spring  1990.  7  fig,  10  ref. 

Descriptors:  'Aquifers,  'Cleanup  operations, 
'Groundwater  pollution,  'Restoration,  'Uranium 
mining,  'Water  pollution  treatment,  Aquifer  man- 
agement, Geochemistry,  Geohydrology,  Ground- 
water sweeping,  Hydrologic  properties,  Leaching, 
Natural  restoration. 

In  situ  mining  of  uranium  typically  requires  the 
injection  of  a  reactive  leaching  solution  (lixiviant) 
such  as  sodium  carbonate/bicarbonate,  ammonium 
carbonate/bicarbonate,  or  sulfuric  acid,  and  an  oxi- 
dant such  as  hydrogen  peroxide  or  oxygen  into  an 
ore-bearing,  confined  aquifer.  It  also  requires  the 
environmental  restoration  of  the  source  aquifer. 
The  stratigraphy  of  sandstone  uranium  deposits 
typically  consists  of  interbedded  layers  of  poorly 
consolidated  sands  and  clays  and  gravels  deposited 
in  fluvial  or  coastal  environments.  The  parameters 
that  influence  the  migration  of  lixiviant  during 
mining  and  restoration  in  these  environments  in- 
clude induced  hydraulic  gradients,  hydrodynamic 
dispersion,  heterogeneity,  anisotropy,  physico- 
chemical  reactions,  leakage  into  and/or  through 
confining  layers,  and  convergence  of  flow  lines 
due  to  partial  well  penetration.  The  effectiveness 
of  the  various  methods  of  aquifer  restoration  is 
site-specific  and  is  dependent  upon  the  site  hydro- 
geology  and  hydrogeochemistry,  and  the  chemis- 
try of  the  lixiviant.  Possible  methods  include: 
groundwater  sweeping;  forward  recirculation;  re- 
verse recirculation;  directional  groundwater 
sweeping;  and  natural  restoration.  Based  on  the 
analysis  of  eight  in  situ  uranium  mine  sites,  direc- 
tional groundwater  sweeping  appears  to  be  the 
most  effective  hydraulic  method  of  aquifer  restora- 
tion. The  data  base  on  natural  restoration  is  incom- 
plete; however,  it  appears  that  several  years,  and 
possibly  decades,  would  be  needed  to  approach 
baseline  conditions  by  natural  restoration  alone. 
(White-Reimer-PTT) 
W90-09314 


PRACTICAL  APPROACH  TO  THE  DESIGN, 
OPERATION,  AND  MONITORING  OF  IN 
SITU  SOIL-VENTING  SYSTEMS. 

Shell  Development  Co.,  Houston,  TX. 

P.  C.  Johnson,  C.  C.  Stanley,  M.  W.  Kemblowski, 

D.  L.  Byers,  and  J.  D  Colthart. 

Ground   Water   Monitoring   Review  GWMRDU, 

Vol.   10,  No.  2,  p  159-178,  Spring  1990.   19  fig,  2 

tab,  8  ref. 


Descriptors:  'Cleanup  operations,  'Soil  contami- 
nation, 'Soil  venting,  'Volatile  organic  com- 
pounds, 'Water  pollution  treatment,  Case  studies, 
Field  tests,  Monitoring,  Oil  pollution,  Site  remedi- 
ation, Vapor  extraction. 

When  operated  properly,  in  situ  soil  venting  or 
vapor  extraction  can  be  one  of  the  most  cost- 
effective  remediation  processes  for  soils  contami- 
nated with  gasoline,  solvents,  or  other  relatively 
volatile  compounds.  The  components  of  soil-vent- 
ing systems  are  typically  off-the-shelf  items,  and 
the  installation  of  wells  and  trenches  can  be  done 
by  reputable  environmental  firms.  However, 
choosing  whether  or  not  venting  should  be  applied 
at  a  given  site  is  a  difficult  decision  involving:  (1) 
determining  what  vapor  concentrations  are  likely 
to  be  obtained;  (2)  acceptable  removal  rates;  (3) 
realistic  vapor  flow  rates;  (4)  residuals  left  in  soil; 
and  (5)  negative  effects  of  venting.  If  venting  is  a 
viable  remediation  measure,  the  aquifer  character- 
istics, soil  permeability  to  vapor  flow,  and  vapor 
concentrations  need  to  be  determined.  These  fac- 
tors are  determined  by  two  field  tests:  air  perme- 
ability and  groundwater  pumping  tests.  Once  the 
system  is  designed,  the  performance  of  the  soil- 
venting  system  must  be  monitored  in  order  to 
ensure  efficient  operation  and  to  help  determine 
when  to  shut  off  the  system.  Target  soil  cleanup 
levels  are  often  set  on  a  site-by-site  basis,  and  are 
based  on  the  estimated  potential  impact  that  any 
residual  may  have  on  air  quality,  groundwater 
quality,  or  other  health  standards.  Generally,  con- 
firmation soil  borings,  and  sometimes  soil  vapor 
surveys  are  required  before  closure  is  granted.  A 
service  station  spill  case  study  is  presented  that 
supports  the  validity  and  usefulness  of  a  venting 
system.  (White-Reimer-PTT) 
W90-09317 


INFLUENCE  OF  BEST  MANAGEMENT  PRAC- 
TICES ON  WATER  QUALITY  IN  THE  APPO- 
QUINIMINK  WATERSHED. 

Delaware       Agriculture       Experiment       Station, 

Newark. 

W.  F.  Ritter,  A.  E.  M.  Chirnside,  and  R.  W.  Lake. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24,  No.  8,  p  897-924,  1989.  1  fig,  9 

tab,  5  ref. 

Descriptors:  'Agricultural  runoff,  'Atrazine, 
'Delaware,  'Nonpoint  pollution  sources,  'Water 
pollution  control,  'Watershed  management,  Appo- 
quinimink  watershed,  Biological  oxygen  demand, 
Groundwater,  Monitoring,  Nitrates,  Nutrients, 
Surface  water,  Trazine  herbicides. 

Surface  and  groundwater  quality  were  monitored 
in  the  Appoquinimink  Watershed,  Delaware  as 
part  of  the  Appoquinimink  Rural  Clean  Water 
Project  (RCWP).  Surface  water  was  monitored  for 
seven  years  and  groundwater  was  monitored  for 
three  years.  As  part  of  the  RCWP  plan,  conserva- 
tion tillage,  fertilizer  management  and  pesticide 
management  were  the  most  widely  used  best  man- 
agement practices.  Best  management  practices  de- 
creased total  phosphorus  and  total  suspended 
solids  concentrations  in  surface  water.  The  unfil- 
tered  orthophosphorus  as  a  percentage  of  total 
phosphorus  increased.  Nitrogen  concentrations  did 
not  change  over  the  seven  year  monitoring  period. 
The  BOD  concentrations  increased  because  of  in- 
creased residues  left  on  the  surface  from  conserva- 
tion tillage.  Atrazine  was  detected  in  the  shallow 
groundwater  at  concentrations  ranging  from  1  to 
45  microg/L.  Aldicarb  was  only  detected  in  one 
monitoring  well.  Nitrate  concentrations  were 
above  10  mg/L  in  some  areas  of  the  watershed. 
(Author's  abstract) 
W90-09320 


ALGAL   ASSAYS  TO   INTERPRET  TOXICITY 
GUIDELINES  FOR  NATURAL  WATERS. 

Ontario   Ministry   of  the   Environment,    Rexdale. 

Water  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09324 


ENHANCED  ANAEROBIC  BIODEGRADA- 
TION  OF  VINYL  CHLORIDE  IN  GROUND 
WATER. 


Florida     International     Univ.,     Miami.     Drinking 

Water  Research  Center. 

G.  A.  Barrio-Lage,  F.  Z.  Parsons,  R.  M.  Narbaitz, 

P.  A.  Lorenzo,  and  H.  E.  Archer. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  9,  No.  4,  p  403-415,  April  1990.  7 

fig,  4  tab,  18  ref. 

Descriptors:  'Biodegradation,  'Fate  of  pollutants, 
'Groundwater  pollution,  'Laboratory  methods, 
'Vinyl  chloride,  'Water  pollution  treatment,  An- 
aerobic conditions,  Nutrients,  Soil  contamination. 

The  enhanced  biotransformation  of  vinyl  chloride 
(VC)  under  anaerobic  conditions  was  studied  using 
static  microcosms  and  a  flow-through  column 
packed  with  soil  from  a  study  site.  Vinyl  chloride 
was  resistant  to  transformation  in  the  static  micro- 
cosms in  5  mo  of  incubation;  however,  89%  of  the 
vinyl  chloride  that  was  dissolved  in  the  water  was 
transformed  when  the  microbiota  in  the  columns 
was  stimulated  with  a  mixture  of  nutrients.  In  the 
presence  of  nutrients  such  as  methane,  methanol, 
ammonium  phosphate  and  phenol,  the  main  prod- 
ucts of  biotransformation  were  nonchlorinated  or- 
ganics  such  as  methane  and  ethylene.  Sodium  ace- 
tate, added  to  the  water  and  soil,  did  not  enhance 
the  biotransformation  of  VC  because  acetate-utiliz- 
ing bacteria  were  not  found  at  the  study  site  and 
none  developed  in  soil  sample  after  the  21  d  al- 
lowed for  adaptation.  Four  biodegradation  mecha- 
nisms of  vinyl  chloride  under  anaerobic  conditions 
were  recognized:  (a)  reductive  dechlorination  to 
ethylene;  (b)  mineralization  to  methane;  (c)  forma- 
tion of  chloromethane,  probably  followed  by 
methane  formation;  and  (d)  bio-oxidation  to  C02, 
where  acetate  and  citrate  were  added.  A  pseudo- 
first-order  rate  constant  of  0.00101/mo  and  a  t  1/2 
of  57.2  yr  were  calculated  for  the  disappearance  of 
vinyl  chloride  in  soil  and  water  microcosms  under 
anaerobic  conditions,  without  bioenhancement. 
(Author's  abstract) 
W90-09332 


RATIONALE  FOR  OHIO'S  DETERGENT 
PHOSPHORUS  BAN. 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Regional 

Office. 

J.  H.  Hartig,  C.  Trautrim,  D.  M.  Dolan,  and  D.  E. 

Rathke. 

Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 

2,  p  201-207,  April  1990.  4  tab,  22  ref. 

Descriptors:  'Detergents,  'Lake  Erie,  'Legisla- 
tion, 'Ohio,  'Phosphorus,  'Water  pollution  pre- 
vention, Combined  sewer  overflows,  Economic  as- 
pects, Great  Lakes,  Municipal  wastewater,  Ripari- 
an land,  Rural  areas,  Septic  tanks,  Wastewater 
pollution,  Wastewater  treatment  facilities. 

Ohio  signed  into  law  a  detergent  phosphorus  ban 
on  March  26,  1988.  This  law  limits  the  elemental 
phosphorus  content  of  household  laundry  deter- 
gents to  0.5%  in  all  35  Lake  Erie  counties  in  Ohio 
by  1990.  Ohio's  detergent  phosphorus  ban  will 
help  non-compliant  municipal  wastewater  treat- 
ment plants  achieve  compliance  with  the  1  mg/L 
effluent  phosphorus  standard.  By  limiting  the  phos- 
phorus content  of  household  laundry  detergents, 
Ohio  will  also  benefit  from  less  phosphorus  enter- 
ing surface  waters  from  combined  sewer  over- 
flows, communities  with  treatment  plant  bypasses, 
and  riparian  homes  with  septic  tanks.  This  is  im- 
portant because  most  of  the  phosphorus  in  laundry 
detergents  is  in  the  bioavailable  form  and  Ohio's 
Lake  Erie  shoreline  is  particularly  sensitive  to  Cla- 
dophora  problems.  When  viewed  in  conjunction 
with  reduced  chemical  costs  for  phosphorus  re- 
moval and  savings  in  sludge  disposal  costs,  Ohio's 
detergent  phosphorus  ban  is  a  pragmatic  compo- 
nent of  an  international  phosphorus  management 
strategy  to  protect  the  Great  Lakes.  (Author's 
abstract) 
W90-09343 


EFFECTS  OF  ARTIFICIAL  CIRCULATION  ON 
HYPEREUTROPHIC  LAKE. 

Metropolitan  Council,  St.  Paul,  MN. 
R.  A.  Osgood,  and  J.  E.  Stiegler. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 
2,  p  209-217,   April    1990.   7   fig,    1    tab,    18   ref. 

Descriptors:  'Aeration,  'Artificial  circulation, 
'Eutrophic  lakes,  'Lake  management,  'Lake  res- 
toration, 'Limnology,  'Urbanization.  Biological 
oxygen  demand.  Chlorophyll,  Crystal  Lake,  Cyan- 
ophyta,  Dissolved  oxygen.  Dredging,  Fishkill, 
Minnesota,  Nitrogen,  Oxygen  depletion,  Phospho- 
rus, Silting,  Storm  sewers,  Transparency,  Water 
quality  management. 

Crystal  Lake,  a  small  urban  lake  in  Robbinsdale, 
MN,  became  completely  urbanized  by  1950.  The 
lake  had  also  been  subjected  to  improper  dredging 
and  siltation  from  storm  sewers.  The  lake  was 
artificially  circulated  for  12  years  (1973-1985) 
before  a  detailed  water  quality  evaluation  was  un- 
dertaken. In  1986,  the  circulation  system  was  shut 
off  for  a  two-year  assessment.  Although  the  lake 
remained  hypereutrophic,  the  use  of  the  lake, 
which  included  shoreline  fishing  and  feeding  ducks 
and  geese,  did  not  appear  to  be  seriously  impaired 
by  the  absence  of  artificial  circulation.  The  circula- 
tion system  was  returned  to  service  in  October 
1987  (there  are  16  diffusers  in  this  0.31  sq  km  lake). 
Continuous  limnological  data  from  October  1987 
through  October  1988,  plus  several  sampling  dates 
in  1989,  compares  to  the  two  non-circulation  years 
(1986  and  1987)  as  follows:  there  was  a  two-fold  to 
three-fold  increase  in  the  lake's  concentration  of 
total  phosphorus,  total  Kjeldahl  nitrogen,  and 
chlorophyll  and  a  similar  decrease  in  Secchi  disk 
transparency.  The  surface  oxygen  concentration 
was  reduced  and  the  deep  waters  were  nearly 
anoxic.  In  fact,  following  a  wind  storm  in  1988,  the 
entire  lake  became  anoxic  due  to  the  mixing  of 
high  BOD  throughout  the  water  column,  and  a 
summertime  fish-kill  resulted.  All  of  these  occur- 
rences are  related  to  the  artificial  circulation  of  the 
lake.  (Author's  abstract) 
W90-09344 


ECONOMIC  POLICIES  FOR  REGULATING 
AGRICULTURAL  DRAINAGE  WATER. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
K.  C.  Knapp,  A.  Dinar,  and  P.  Nash. 
Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 
2,  p  289-298,  April  1990.  6  tab,  18  ref. 

Descriptors:  'Agricultural  runoff,  'Economic  as- 
pects, 'Nonpoint  pollution  sources,  'Regulations, 
'San  Joaquin  Valley,  'Water  pollution  control, 
'Water  pollution  prevention,  'Water  quality  crite- 
ria, California,  Cotton,  Crop  production,  Irriga- 
tion, Literature  review. 

Agricultural  drainage  water  is  a  major  source  of 
environmental  pollution  in  many  areas.  The  litera- 
ture on  the  economics  of  nonpoint-source  pollution 
was  reviewed  and  applied  to  the  regulation  of 
agricultural  drainage  water.  Four  types  of  regula- 
tory policies  were  considered:  nonpoint  standards, 
nonpoint  incentives,  management  practice  stand- 
ards, and  management  practice  incentives.  An  em- 
pirical analysis  was  carried  out  for  cotton  produc- 
tion in  the  San  Joaquin  Valley  of  California.  Vari- 
able inputs  are  the  quantity  of  water  applied  and 
the  type  of  irrigation  system.  All  four  policies  can 
achieve  economic  efficiency  under  the  assumed 
conditions  but  the  policies  differ  in  terms  of  the 
distributional  impacts  and  administrative  require- 
ments. In  all  cases  the  regulatory  agency  is  re- 
quired to  monitor  input  use  on  farms  and  predict 
drainage  volumes  in  lieu  of  actually  observing  the 
drainage  flow.  (Peters-PTT) 
W90-09353 


USE  OF  AN  ECOSYSTEM  APPROACH  TO  RE- 
STORE DEGRADED  AREAS  OF  THE  GREAT 
LAKES. 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
J.  H.  Hartig,  and  J.  R.  Vallentyne. 
AMBIO  AMBOCX,  Vol.    18,  No.   8,  p  423-428, 
1989.  4  fig,  1  tab,  16  ref. 

Descriptors:  'Ecosystems,  'Great  Lakes,  'Interna- 
tional commissions,  'Lake  restoration,  'Water  pol- 
lution treatment,  Canada,  Institutional  constraints, 


International  Joint  Commission,  Public  participa- 
tion. Water  pollution  prevention. 

Two  mutually  supporting  initiatives  have  arisen 
under  the  auspices  of  the  Canada/United  States 
International  Joint  Commission  in  the  context  of 
the  evolution  of  Great  Lakes  Water  Quality 
Agreements:  an  ecosystem  approach  to  resolving 
problems;  and  the  development  of  comprehensive 
remedial  action  plans  to  restore  42  degraded  areas 
(i.e.,  Great  Lakes  Areas  of  Concern).  The  ecosys- 
tem approach  is  a  deceptively  simple  idea  of  taking 
account  of  the  interrelationships  among  water, 
land,  air,  and  all  living  things,  including  people; 
and  involving  all  user  groups  in  management.  The 
remedial  action  plan  program  represents  the  first 
opportunity,  on  a  broad  and  practical  scale,  to 
implement  an  ecosystem  approach  in  the  Great 
Lakes  basin.  It  is  an  experiment  in  setting  up  the 
institutional  arrangements  necessary  to  implement 
locally  designed  ecosystem  approaches  to  cleaning 
up  Great  Lakes  Areas  of  Concern.  The  key  to 
implementing  an  ecosystem  approach  is  establish- 
ing a  basin  committee,  stakeholders'  group,  citi- 
zens' advisory  committee,  or  comparable  group 
broadly  representative  of  social,  economic,  and 
environmental  interests  in  the  affected  area.  Such 
groups  provide  an  opportunity  to  change  the  tradi- 
tional way  of  doing  business  by  increasing  the  level 
of  interaction.  As  is  the  case  in  all  International 
Joint  Commission  activities,  group  members  serve 
in  their  personal  and  professional  capacities  and 
not  as  representatives  of  agencies  that  employ 
them.  (Author's  abstract) 
W90-09360 


RECENT  DEVELOPMENTS  IN  ENVIRON- 
MENTAL PROTECTION  IN  INDIA:  POLLU- 
TION CONTROL. 

H.  Govind. 

AMBIO  AMBOCX,  Vol.   18,  No.  8,  p  429-433, 

1989.  1  fig,  1  tab,  42  ref. 

Descriptors:  'Air  pollution  control,  'Environmen- 
tal protection,  'India,  'Water  pollution  control, 
Developing  countries,  Education,  Ganges  River, 
Human  population.  Law  enforcement,  Public  par- 
ticipation, Wastewater  treatment. 

In  India,  pollution  and  environmental  degradation 
have  reached  alarming  dimensions  due  to  poverty, 
deforestation,  industrial  development  without  ade- 
quate environmental  safeguards,  and  sheer  greed. 
Fortunately,  public  concern,  rooted  in  the  coun- 
try's past,  has  revived.  Major  pollutants  and  criti- 
cally affected  areas  have  been  identified.  Pollution 
control  of  water,  air,  and  land  has  been  established 
by  both  official  and  private  organizations  and  the 
work  on  environmental  protection  is  steadily 
growing.  The  Ganga  purification  plan  is  a  repre- 
sentative case  study.  Poverty  alleviation  is  a  long- 
term  process.  It  is  India's  major  problem  and  is 
being  tackled  with  help  from  private  enterprise 
and  by  international  assistance.  Simultaneously,  en- 
vironmental protection  through  pollution  control 
is  also  receiving  administrative  and  legislative  sup- 
port and  fiscal  assistance  through  direct  and  indi- 
rect tax  incentives.  The  country's  courts  are  ren- 
dering valuable  help  to  environmentalists  by  pro- 
nouncing far-reaching  decisions  in  public  interest 
litigation.  To  boost  the  existing  environment  pro- 
tection movement,  greater  emphasis  is  urgently 
needed  for  environmental  education,  peoples'  par- 
ticipation, population  control,  and  cost  effective 
pollution  control  measures.  (Author's  abstract) 
W90-09361 


LONG  RESIDUAL  ACTIVITY  OF  BACILLUSS- 
PHAERICUS  1593  AGAINST  CULEX  QUIN- 
QUEFASCIATUS  LARVAE  IN  ARTIFICIAL 
POOLS. 

Mahidol  Univ.,  Bangkok  (Thailand).  Dept.  of  Biol- 
ogy. 

S.  Pantuwatana,  R.  Maneeroj,  and  E.  S.  Upatham. 
Southeast  Asian  Journal  of  Tropical  Medicine  and 
Public  Health  SJTMAK,  Vol.  20,  No.  3,  p  421-427, 
September  1989.  I  fig,  1  tab,  16  ref. 

Descriptors:  'Bacillus,  'Bacteria,  'Biological  con- 
trol, 'Insect  control,  'Larvicides,  'Mosquitoes, 
•Pesticides,  Population  dynamics,  Residual  activi- 
ty. Wastewater. 


Organic  chemical  pesticides  have  been  used  to 
control  mosquitoes  since  1945  with  relatively  satis- 
factory results.  However,  the  development  of  mos- 
quitoes resistant  to  the  pesticides,  coupled  with  the 
increasing  cost  of  petroleum  based  components 
and  concerns  over  the  impact  of  insecticides  on  the 
environment,  have  lead  to  attempts  to  find  alterna- 
tive measures  to  control  mosquito  vectors.  Recent- 
ly the  effectiveness  of  using  Bacillus  sphaericus 
1593  as  a  microbial  larvicide  against  Culex  quin- 
quefasciatus  was  demonstrated  in  artificial  pools. 
This  study  examines  the  residual  activity  of  B. 
sphaericus  1593  in  wastewater  from  sewage  canals 
under  field  conditions.  The  larvicidal  activity  was 
found  to  persist  for  at  least  5  months  in  artificial 
wastewater  pools.  The  population  of  B.  sphaericus 
1593  varied  over  time,  decreasing  as  much  as  3.47 
log  (10)  colony  forming  units  per  ml  and  increasing 
as  much  as  2.92  log  (10)  colony  forming  units  per 
ml.  This  evidence  indicates  that  B.  sphaericus  1593 
can  recycle  in  wastewater  pools  and  that  it  is  an 
effective  natural  pesticide.  (Marks-PTT) 
W90-09369 


CONTROL     AND     TREATMENT     OF     COM- 
BINED-SEWER OVERFLOWS. 

For   primary   bibliographic   entry   see   Field    5D. 
W90-09375 


COMBINED  SEWER  OVERFLOW  PROBLEM: 

AN  OVERVIEW. 

Moffa  and  Associates,  Syracuse,  NY. 

P.  E.  Moffa. 

IN:  Control  and  Treatment  of  Combined-Sewer 

Overflows.  Van  Nostrand  Reinhold,  New  York. 

1990.  p  1-21,  7  fig,  2  tab,  11  ref. 

Descriptors:  'Combined  sewer  overflows,  'Path  of 
pollutants,  'Storm  runoff,  'Storm  wastewater, 
'Urban  hydrology,  'Water  pollution  sources, 
•Water  quality,  Bacteria,  Dissolved  solids,  Indus- 
trial wastewater,  Monitoring,  Municipal 
wastewater,  Regulations,  Suspended  solids. 

Since  combined  sewer  overflow  (CSO)  structures 
date  back  to  the  first  sewer  systems,  they  have 
taken  on  many  forms,  often  reflecting  a  local  influ- 
ence. This  is  particularly  true  of  sewer  regulators. 
The  sewage  component  of  CSOs  is  the  smaller, 
and  certainly  the  more  predictable  component  that 
can  be  typified  by  the  population  and  industry 
sewered  in  an  area.  The  storm  runoff  component  is 
much  more  difficult  to  characterize  in  that  it  re- 
flects rainfall  patterns,  surface  phenomena,  and  the 
sewer  system  itself.  Because  of  the  quantity  of 
pollutants  that  can  discharge  over  a  relatively 
short  period  of  time,  it  becomes  necessary  to  deter- 
mine the  quantity,  evaluate  the  impact,  and  abate 
the  pollution  over  this  period;  the  peak  rate  of  flow 
during  this  period  significantly  influences  the  basis 
of  design  and  related  costs  of  abatement.  The 
demand  for  monitoring  has  resulted  in  the  develop- 
ment of  a  variety  of  portable  and  fixed-flow  meters 
and  samplers.  While  early  samplers  were  of  the 
composite  type,  discrete  or  sequential  samplers 
were  essential  for  the  definition  of  first-flush  ef- 
fects. It  is  generally  recognized  that  the  final  meas- 
ure of  successful  abatement  is  the  receiving  water 
quality.  The  storm  runoff  component  results  in 
such  high  volumes,  depending  on  the  type  of  storm 
targeted  for  abatement,  that  a  receiving  water  and 
cost-benefit  analysis  becomes  necessary.  Regula- 
tory agencies  have  generally  agreed  on  the  need 
for  site-specific  solutions  that  may  require  adopting 
water  quality  criteria  specific  to  stormwater  occur- 
rences. It  was  not  until  data  from  several  compre- 
hensive municipal  CSO  studies  were  collected  that 
the  engineering  community  began  to  realize  the 
types  of  pollutants  discharge  by  overflow  systems 
and  their  relative  impacts  on  receiving  waters. 
Initial  concerns  focused  not  only  on  the  domestic 
pollutants  (bacteria  and  dissolved  oxygen)  associat- 
ed with  municipal  systems,  but  on  the  variety  of 
industrial  wastes  that  discharge  to  these  systems 
via  street  runoff  that  could  contain  oils,  greases, 
heavy  metals,  and  a  wide  assortment  of  other 
materials.  Stormwater  regulations  were  published 
in  December  1988  that,  as  of  this  writing,  only  a 
few  states  have  adopted.  These  include:  New  York 
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and  Massachusetts.  (See  also  W90-09375)  (Lantz- 

PTT) 

W90-09376 


RECEIVING-WATER  IMPACTS. 

Limno-Tech,  Inc.,  Ann  Arbor,  MI. 

P.  L.  Freedman,  and  J.  K.  Marr. 

IN:  Control   and  Treatment  of  Combined-Sewer 

Overflows.  Van  Nostrand  Reinhold,  New  York. 

1990.  p  79-117,  15  fig,  3  tab,  31  ref. 

Descriptors:  *Combined  sewer  overflows,  *Model 
studies,  'Monitoring,  'Receiving  waters,  *Urban 
hydrology,  'Water  pollution  control,  Case  studies, 
District  of  Columbia,  Maumee,  New  York,  Ohio, 
Onondaga  Lake,  Perrysburg,  Poughkeepsie,  Public 
health.  Water  quality. 

The  primary  impetus  for  the  control  of  combined 
sewer  overflow  (CSO)  is  to  protect  the  quality  of 
receiving  waters.  Therefore,  any  CSO  control  pro- 
gram and  each  different  alternative  must  be  evalu- 
ated in  terms  of  how  it  reduces  receiving  water 
problems  and  restores  or  maintains  a  beneficial  use. 
CSO  impacts  and  benefits  should  be  evaluated  with 
respect  to  three  basic  groups  of  considerations: 
water  quality  changes;  public  health  risks;  and 
aesthetic  deterioration.  Each  consideration  affects 
the  value  of  the  receiving  water  for  such  uses  as 
recreation,  water  supply,  ecological  habitat,  and 
near-shore  development.  Monitoring  is  essential  to 
all  CSO  studies  to  demonstrate  and  define  the 
presence  of  CSO  impacts.  Modeling  provides  an 
additional  tool  to  analyze  impacts  at  nonmonitored 
conditions.  However,  models  must  be  based  on  and 
confirmed  with  actual  physical,  chemical,  and  bio- 
logical information.  Therefore,  monitoring  and 
modeling  must  be  conducted  hand-in-hand.  The 
modeling  mechanics  for  streams  and  rivers  are  the 
most  simple  because  the  dilutionary  flow  is  well 
quantified  and  the  direction  of  flow  obvious.  CSO 
impacts  on  estuaries  can  often  be  addressed  in  a 
manner  similar  to  stream  systems,  but  with  addi- 
tional complexity  due  to  dispersion,  tidal  hydrau- 
lics, and  saline  intrusion.  If  the  upper  freshwater 
portion  of  an  estuary  is  being  examined,  then 
simple  one-dimensional,  intratidal  analyses  can  be 
appropriate.  Analyzing  the  impacts  of  CSOs  on 
lakes  and  impoundments  is  much  different  and 
more  complex  than  for  rivers  or  estuaries.  The 
flow  and  circulation  in  lakes  is  much  more  varied 
and  complex  and  the  nature  of  water-quality  prob- 
lems and  processes  is  often  different  in  lakes.  As  a 
result,  lake  analysis  usually  requires  specialized 
computer  modeling  programs  and  comprehensive 
monitoring  programs.  The  impact  of  CSOs  on 
river,  estuary  and  lake  sediments  is  a  common 
concern  but  with  no  easy  means  for  analysis.  Be- 
cause there  are  no  simple  calculations  that  can  be 
performed  to  assess  these  impacts,  comprehensive 
sampling  and  modeling  are  typically  required.  Case 
examples  are  provided  from  Washington,  DC, 
Poughkeepsie,  NY,  Onondaga  Lake,  NY,  and  Per- 
rysville  and  Maumee  Ohio.  (See  also  W90-09375) 
(Lantz-PTT) 
W90-09378 


COMBINED  SEWER  OVERFLOWS:  CONTROL 
AND  TREATMENT. 

R.  Field. 

IN:  Control  and  Treatment  of  Combined-Sewer 
Overflows.  Van  Nostrand  Reinhold,  New  York. 
1990.  p  1 19-189,  20  fig,  39  tab,  71  ref. 

Descriptors:  'Combined  sewer  overflows,  *Storm 
water  management,  'Storm-overflow  sewers, 
'Urban  hydrology,  'Wastewater  treatment, 
•Water  quality  control,  Biological  treatment, 
Chemical  treatment,  Disinfection,  Physical  treat- 
ment, Storage,  Storm  wastewater. 

The  control  and  treatment  of  combined  sewer 
overflows  (CSO)  was  surveyed  in  an  area  encom- 
passing the  US  EPA's  Storm  and  Combined  Sewer 
Pollution  Control  Program's  research  efforts  over 
a  20-year  period  beginning  in  the  middle  1960s. 
Because  of  the  similarities  in  the  quantity  and 
quality  characteristics  of  separate  storm  flows,  and 
the  fact  that  surface  runoff  phenomenon  is  the 
same  for  separately  sewered  areas,  much  of  the 
technology  presented  in  this  chapter  for  CSO  ap- 


plies to  separate  urban  storm  flow  as  well.  The 
survey  was  prepared  to  assist  federal,  state,  and 
municipal  agencies,  and  private  consultants,  in  fa- 
cilities planning  and  design.  The  discussions  of 
control/treatment  technologies  that  consist  mostly 
of  downstream  treatment  have  been  divided  into 
seven  sections:  (1)  source  control-street  sweeping; 
(2)  collection  system  control;  (3)  storage;  (4)  physi- 
cal (with/without)  chemical  treatment;  (5)  biologi- 
cal treatment;  (6)  advanced  treatment;  and  (7)  dis- 
infection. Storage  is  the  oldest  documented  CSO 
abatement  measure  currently  practiced,  and  it 
should  be  considered  at  all  times  in  system  plan- 
ning because  it  allows  for  maximum  use  of  existing 
dry-weather  facilities.  Physical  (with/without) 
chemical  treatment  will  generally  be  the  minimum 
required  to  meet  discharge  or  receiving  water 
quality  goals.  If  a  higher  degree  of  organics  re- 
moval is  needed,  biological  treatment  should  be 
examined.  If  maintaining  a  viable  microorganism 
population  is  not  feasible,  but  removal  of  dissolved 
and  colloidal  organics  is  desired,  advanced  treat- 
ment may  be  attractive.  If  disinfection  is  required, 
it  would  follow  some  level  of  physical  treatment. 
(See  also  W90-09375)  (Lantz-PTT) 
W90-09379 


COST-EFFECTIVE  ANALYSIS. 

Moffa  and  Associates,  Syracuse,  NY. 

For  primary  bibliographic  entry  see  Field  6C. 

W90-09380 


METALS    SPECIATION,    SEPARATION,    AND 
RECOVERY.  VOLUME  II. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09381 


METALS    CONTROL    TECHNOLOGY:    PAST, 
PRESENT  AND  FUTURE. 

Illinois  Inst,  of  Tech.,  Chicago. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-09383 


RESULTS  OF  BENCH-SCALE  RESEARCH  EF- 
FORTS TO  WASH  CONTAMINATED  SOILS 
AT  BATTERY-RECYCLING  FACILITIES. 

PEI  Associates,  Inc.,  Cincinnati,  OH. 
J.  L.  Hessling,  M.  P.  Esposito,  R.  P.  Traver,  and 
R.  H.  Snow. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  497- 
511,  2  fig,  5  tab. 

Descriptors:  'Cleanup,  'Decontamination,  'Indus- 
trial wastes,  'Lead,  'Site  remediation,  'Soil  con- 
tamination, 'Urban  hydrology,  Chelation,  Hazard- 
ous wastes,  Heavy  metals,  Physical  treatment,  Soil 
washing. 

Soil  and  debris  contaminated  by  lead  (Pb)  and 
other  heavy  metals  are  problems  at  many  hazard- 
ous waste  sites  where  metal  recycling  and  reclama- 
tion activities  have  been  conducted.  Piles  of  spent 
battery  casings  as  well  as  slag  and  dust  from  fur- 
nace operations  are  often  found  at  such  sites.  Soil 
contamination  at  these  sites  can  typically  reach 
levels  in  the  hundreds  and  thousands  of  parts  per 
million  (mg/kg)  metals.  Soil  washing  can  be  an 
effective  means  of  either  cleansing  the  soil  or  re- 
ducing the  volume  of  contaminated  solids  that 
ultimately  must  be  treated  or  disposed.  Specific 
technologies  centering  on  the  use  of  fluosilicic 
acid,  electrowinning,  and  recovery/recycle  of 
lead-enriched  soil  fractions  for  reprocessing  in  sec- 
ondary lead  smelters  are  being  evaluated  and  dem- 
onstrated. In  this  partial  analysis  of  the  results  of 
these  bench-scale  studies,  the  results  available  at 
this  time  indicate  that  soils  from  battery-recycling 
operations  in  general  are  not  highly  responsive  to 
soil  washing  under  the  types  of  contact  and  wash- 
ing conditions  included  in  these  experiments.  Total 
Pb  contamination  was  virtually  unchanged  in  sev- 
eral of  the  soil  residues  after  treatment,  separation, 
and  rinsing.  At  best,  some  portions  of  some  soils 
showed  reductions  on  the  order  of  50-80%  in  total 
Pb  concentrations  compared   with   the  untreated 


soils;  however,  even  with  such  reductions,  the 
total  amount  of  Pb  remaining  in  the  residues  was 
often  still  very  high  (hundreds  to  thousands  of  mg/ 
kg).  Generally,  plain  tap  water  was  least  effective 
as  a  washing  medium.  The  addition  of  a  surfactant 
to  the  water  produced  marginal  improvement,  and 
the  addition  of  a  chelate  showed  even  further 
promise  as  a  washing  aid,  based  on  the  increased 
concentrations  of  Pb  in  the  spent  wash  waters. 
(See  also  W90-09281)  (Lantz-PTT) 
W90-09403 


APPLICATION  OF  CONFLICT  ANALYSIS  IN 
DETERMINING  ACID  RAIN  ABATEMENT 
STRATEGIES. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-09412 


ACID  RAIN  CONTROL  STRATEGIES  FROM 
MULTIPLE  LONG-RANGE  TRANSPORT 
MODELS. 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.  of 
Geography  and  Environmental  Engineering. 
J.  H.  Ellis. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  37-44,  3 
fig,  17  ref. 

Descriptors:  'Acid  rain  effects,  'Management 
planning,  'Model  studies,  'Water  pollution  pre- 
vention, 'Water  pollution  sources,  Evaluation, 
Path  of  pollutants,  Statistical  analysis,  Stochastic 
models. 

Two  methods  have  been  developed  for  incorporat- 
ing the  outputs  from  multiple  long  range  transport 
(LRT)  simulation  models  into  optimization  models 
for  acid  rain  control.  The  explicit  stochastic  model 
used  chance  constrained  techniques,  and  proved  to 
be  a  convenient  means  for  utilizing  multiple  trans- 
fer coefficient  realizations.  It  suffers,  however, 
from  the  drawback  that  with  only  a  limited 
number  of  transport  estimates  (one  per  LRT 
model),  estimation  of  the  required  joint  density  for 
transfer  coefficients  is  difficult  and  statistically 
fragile.  Alternatively,  the  regret-based  strategies 
have,  at  least  surficially,  fewer  statistical  ambigu- 
ities, notwithstanding  the  continuing  problem  of 
not  knowing  the  relative  probabilities  of  occur- 
rence of  each  of  the  LRT  models.  Strategies  that 
minimize  maximum  violations  and  the  important 
variants,  also  minimize  maximum  violation  regret, 
and  to  a  certain  extent  avoid  inter-model  distribu- 
tional complications  (and  therefore  may  be  prefera- 
ble), but  they  clearly  do  exact  a  price  in  control 
program  conservatism.  (See  also  W90-09408) 
(Lantz-PTT) 
W90-09413 


ATMOSPHERIC  DEPOSITION  AND  THE  CO- 
EFFICIENT OF  NUTRIENT  LEACHING  (LE 
DEPOSITION  ATMOSPHERIQUE  ET  LE  CO- 
EFFICIENT DE  LESSIVAGE  DES  NUTRI- 
ENTS). 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary).  Inst,  for  Hydraulic  Engineering. 
J.  Deri. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  183-1189, 
2  fig,  2  tab,  14  ref.  English  summary. 

Descriptors:  'Acid  rain,  'Forest  watersheds, 
'Leaching,  'Nutrients,  'Path  of  pollutants,  'Vege- 
tation effects,  'Water  quality,  Air  pollution,  Corre- 
lation coefficient,  Flow  rates,  Monitoring,  Nitro- 
gen, Phosphorus,  Suspended  sediments,  Vegeta- 
tion. 

Data  from  regular  observations  over  a  10  year 
period  on  the  flow  rate  and  major  chemical  com- 
ponents of  water  (total  nitrogen  and  phosphorus. 
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suspended  sediment),  were  compared  with  data 
from  plant  cover  parameters  (field-,  forest-,  and 
meadow/pasture  areas)  of  the  catchment,  to  devel- 
op a  method  tor  estimating  the  impact  of  plant 
cover  changes  on  the  plant  nutrient  yield.  Data 
from  14  catchments  (from  10  to  2600  sq  km  size) 
were  used  in  deriving  the  nonlinear  correlations 
among  these  variables  with  correlation  coefficients 
of  +0.9.  For  a  particular  catchment  the  nutrient 
leaching  factors  were  determined  in  terms  of  total 
nitrogen  and  phosphorus,  taking  into  account  the 
nutrient  inputs  from  wet  and  dry  atmospheric  pre- 
cipitation. The  important  role  of  forests  in  reduc- 
ing sediment  loads  and  nutrient  leaching  was  dem- 
onstrated. (See  also  W90-09408)  (Author's  ab- 
stract) 
W90-09429 


TOXICITY  TEST  PROTOCOL  FOR  MATURE 
BIVALVE  MUSSELS  USING  AUTOMATED  BI- 
OLOGICAL MONITORING. 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09461 


USE   OF   SOLID-PHASE   RESINS   IN   PESTI- 
CIDE MONITORING. 

Richmond  Univ.,  VA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-09462 


ECONOMIC  EFFECTS  OF  POLICIES  TO  PRE- 
VENT GROUNDWATER  CONTAMINATION 
FROM  PESTICIDES:  APPLICATION  TO  THE 
SOUTHEAST. 

Resources  for  the  Future,  Inc.,  Washington,  DC. 

Quality  of  the  Environment  Div. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-09476 


LIABILITY  RULES  FOR  GROUNDWATER 
PESTICIDE  CONTAMINATION. 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  Eco- 
nomics. 
T.  J.  Centner. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  527- 
535,  1  fig,  40  ref. 

Descriptors:  'Environmental  law,  'Groundwater 
pollution,  'Legal  aspects,  'Legislation,  'Liability, 
•Pesticides,  'Water  pollution  control,  Agricultural 
practices,  Environmental  protection,  Federal  juris- 
diction, Regulations. 

Under  the  applicable  laws  of  most  states,  persons 
contaminating  groundwater  are  liable  for  injuries 
and  damages  arising  from  the  contamination  re- 
gardless of  the  lack  of  knowledge  or  intent  to 
cause  injuries.  To  limit  the  potential  liability  of 
agricultural  producers  who  apply  pesticides  in 
compliance  with  label  instructions  and  applicable 
law,  the  American  Farm  Bureau  Federation  is 
advancing  a  federal  proposal  that  would  exempt 
producers  so  long  as  the  producer  is  not  negligent, 
reckless  or  misusing  a  chemical.  Similar  legislation 
has  been  proposed  for  enactment  of  state  law. 
Adoption  of  this  legislation  would  change  the  legal 
liability  standard  from  strict  liability  to  negligence. 
Such  legislation  does  not  respond  to  the  growing 
concern  about  groundwater  contamination.  If  leg- 
islatures desire  to  address  existing  rules  governing 
liability  for  ground  water  contamination,  they 
should  consider  all  of  the  possible  alternative  solu- 
tions rather  than  simply  adjust  liability  rules.  Modi- 
fication of  entitlements  to  incorporate  pollution 
charges  or  marketable  water  pollution  rights  may 
offer  superior  mechanisms  to  provide  economic 
incentives  to  reduce  contamination  of  groundwat- 
er. (See  also  W90-09440)  (Lantz-PTT) 
W90-09477 


PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  EASTERN  REGIONAL  GROUND 
WATER  ISSUES. 


For  primary  bibliographic  entry  see  Field  2F. 

W90-09479 


RESULTS  OF  ON-GOING  MONITORING  OF 
THE  PERFORMANCE  OF  A  LOW  PERME- 
ABILITY CLAY  LINER,  KEELE  VALLEY 
LANDFILL,  MAPLE  ONTARIO. 

Golder  Associates,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09486 


PRESERVING  WATER  QUALITY  WITHOUT 
SEWERS:  A  CASE  STUDY  OF  ON-SITE 
WASTEWATER  DISPOSAL  HYDROGEO- 
LOGY. 

Shevenell  Gallen  and  Associates,  Inc.,  Portsmouth, 
NH. 

S.  B.  Shope,  R.  A.  Weimar,  and  P.  M.  Williams. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues.  October 
17-19,  1989,  Kitchener,  Ontario,  Canada.  National 
Water  Well  Association,  Dublin,  Ohio.  1989.  p  93- 
107,  9  fig,  3  tab,  9  ref. 

Descriptors:  'Geohydrology,  'Groundwater 
movement,  'Groundwater  pollution,  'Groundwat- 
er recharge,  'Soil  disposal  fields,  'Wastewater  dis- 
posal, 'Water  pollution  control,  Case  studies, 
Computer  models,  Land  disposal,  Phosphorus, 
Pretreatment  of  wastewater,   Simulation  analysis. 

A  50-acre  parcel  of  land,  located  in  Windham, 
New  Hampshire,  was  evaluated  for  suitability  of 
the  on-site  disposal  of  up  to  6,700  gallons  of 
wastewater  per  day.  In  addition,  the  potential 
wastewater  impacts  to  the  water  quality  of  Cob- 
betts  Pond  and  methods  to  mitigate  these  potential 
impacts  were  evaluated.  The  topographically  high 
area  of  the  site  was  identified  as  the  most  suitable 
area  for  siting  the  leachfield  wastewater  disposal 
system.  With  the  aid  of  a  groundwater  simulation 
model,  the  depth  to  the  water  table  at  the  site 
under  springtime  (high-recharge)  conditions  and 
with  various  alternative  leachfield  disposal  systems 
was  determined.  The  results  indicate  that  a  trench- 
type  leachfield  system  constructed  on  the  upper 
slope  of  the  high  area  would  provide  the  maximum 
depth  to  the  water  table.  Computer  simulation 
results  indicate  that  the  depth  to  groundwater  will 
be  greater  than  four  feet  with  the  proposed  leach- 
field system  in  operation,  even  when  high  ground- 
water recharge  conditions  occur  in  the  spring, 
however  critical  water  levels  will  exist  at  the  toe 
of  the  hill.  The  design,  therefore,  incorporates  a 
six-foot-thick  bed  of  imported  sand  at  the  base  of 
the  slope  to  mitigate  the  potential  for  effluent 
break-out  in  this  area.  The  phosphorus  attenuation 
capacity  of  the  soil  appears  to  be  relatively  limited. 
Therefore,  pretreatment  of  the  effluent  to  reduce 
phosphorus  concentrations,  prior  to  leachfield  dis- 
posal, is  considered  necessary  to  mitigate  long- 
term  (15  to  20  year)  water  quality  impacts  to 
Cobbetts  Pond.  Pretreatment  is  capable  of  reduc- 
ing phosphorus  concentration  in  the  system  down 
to  1  mg/L.  Based  on  the  soil  nutrient  uptake 
testing,  the  predicted  concentration  of  phosphorus 
reaching  Cobbetts  Pond  from  the  pretreated  efflu- 
ent would  be  0.5  mg/L,  after  17  years  of 
wastewater  disposal.  Based  on  an  estimated  present 
watershed  phosphorus  loading  rate  (perhaps  >  400 
kg/yr),  the  calculated  increase  in  the  phosphorus 
loading  rate  to  Cobbetts  Pond,  due  to  the  dis- 
charge of  treated  effluent  from  the  proposed  devel- 
opment, is  approximately  1%.  (See  also  W90- 
09479)  (Author's  abstract) 
W90-09487 


HYDROGEOLOGIC  CONSIDERATIONS  IN 
THE  DESIGN  AND  OPERATION  OF  A  PCB 
WASTE  CONTAINMENT  FACILITY  IN 
LONDON,  ONTARIO. 

Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5E. 
W90-09488 


SEPTIC  TANK  EFFLUENT  QUALITY  AND  DE- 
TERGENTS. 

Wisconsin     Univ.,     Madison.     Water     Resources 


Water  Quality  Control — Group  5G 

Center. 

For   primary   bibliographic   entry   see    Field    5D. 

W90-0949 1 


NITRATE  LOADING  METHODOLOGIES  FOR 
SEPTIC  SYSTEM  PERFORMANCE  PREDIC- 
TION: STATE  OF  AN  ART. 

Gerber  (Robert  G),  Inc.,  Freeport,  ME. 
A.  L.  Tolman,  R.  G.  Gerber,  and  C.  S.  Hebson. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues.  October 
17-19,  1989,  Kitchener,  Ontario,  Canada.  National 
Water  Well  Association,  Dublin,  Ohio.  1989.  p 
167-180,  5  fig,  17  ref. 

Descriptors:  'Groundwater  pollution,  'Nitrates, 
'Septic  tanks,  'Water  pollution  control,  Geohy- 
drology, Groundwater  quality,  Path  of  pollutants, 
Solute  transport,  Water  quality  control. 

The  effect  of  septic  systems  on  groundwater  qual- 
ity has  long  been  recognized  as  a  'planned  release' 
of  contaminants.  The  primary  goal  in  system 
design  and  siting  is  to  limit  these  contaminants  so 
as  not  to  interfere  with  the  health  of  nearby 
groundwater  users.  Methods  for  assessment  of  the 
effect  of  system  discharge  on  groundwater  quality 
have  been  and  are  being  developed.  Some  of  the 
simpler  methods  use  mass  balance  calculation  dilu- 
tion. This  study  uses  and  compares  methods  using 
groundwater  flow  theory  and  contaminant  trans- 
port, ranging  from  simple  analytical  solutions  to 
complex  computer-simulated  solute  transport  anal- 
yses. Selection  of  a  method  depends  on  the  geohy- 
drologic  complexity  of  the  area,  the  strength  of  the 
source,  and  the  proximity  of  groundwater  use. 
Variables  that  are  still  not  well  defined  include  the 
source  strength,  dispersion,  nitrification  and  deni- 
trification  reactions,  and  microbial  survival  times. 
Experience  suggests  that  these  are  variables  which 
should  often  be  evaluated  on  a  site-specific  basis, 
and  not  tied  to  a  'magic  number',  such  as  those 
given  in  plumbing  codes  which  state  minimum 
distances  between  wells  and  septic  systems.  There 
appear  to  be  ranges  that  bracket  the  likely  values 
of  these  variables.  For  small,  low  density  develop- 
ments, an  application  of  generic  guidelines  is  prob- 
ably appropriate  technology.  Groundwater  quality 
is  increasingly  being  used  as  a  tool  for  density 
reduction  in  development.  For  such  purposes,  gen- 
eral lot  size  restrictions  and  well-septic  separation 
distances  could  replace  requirements  for  geohy- 
drologic  evaluations,  provided  there  is  a  physical 
basis  for  the  guidelines.  (See  also  W90-09479)  (Au- 
thor's abstract) 
W90-09492 


CONTROL  OF  IN-SITU  SPILL  BIODEGRADA- 
TION  WITH  LYSIMETERS. 

Drexel  Univ.,  Philadelphia,  PA.  Civil  Enginering 

and  Environmental  Sciences  Inst. 

K.  J.  Davis,  J.  P.  Martin,  and  W.  O.  Pipes. 

IN:   Proceedings  of  the   FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water  Well   Association,   Dublin,   Ohio.    1989.   p 

197-212,  5  fig,  20  ref. 

Descriptors:  'Biodegradation,  'Groundwater  pol- 
lution, 'In  situ  treatment,  'Lysimeters,  'Water  pol- 
lution treatment,  Aeration  zone,  Aquifers,  Biologi- 
cal treatment,  Biomass,  Groundwater  movement, 
Percolation,  Soil  bacteria. 

Though  customarily  used  for  sampling  soil  liquid 
under  tension,  lysimeters  can  also  be  used  in  the 
same  manner  as  wells  to  control  hydraulic  poten- 
tial and  recover  liquids.  The  goal  is  cleanup  of 
contaminants  retained  above  the  water  table  that 
can  be  mobilized  by  rainfall  percolation  or  water 
table  movements.  This  is  to  be  accomplished  by 
accelerating  mobilization  and  biodegradation  while 
preventing  loss  to  underlying  aquifers.  A  laborato- 
ry study  was  conducted  which  has  two  compo- 
nents: hydraulic  control  of  the  boundaries  to  iso- 
late the  contaminated  soil;  and  process  control  of 
the  biological  activity.  The  intent  is  to  expose 
locally  obtained  bacteria  to  samples  of  the  con- 
taminated soil  moisture  in  an  aboveground,  readily 
managed  unit.  Following  acclimation  the  problem 
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is  lo  colonize  the  contaminated  soil  with  the  accli- 
mated microorganisms  in  an  enriched  (nutrients, 
oxygenated)  solution,  and  maintain  growth  condi- 
tions. Optimum  combinations  would  vary  depend- 
ing upon  the  type  and  concentration  of  the  con- 
taminant; the  media  gradation,  structure  and  strati- 
fication, and  the  location  of  the  contaminated  zone 
relative  to  the  water  table.  Characteristics  of  the 
hydraulic  application  methods  include:  steady  flow 
features  and  intermittent  (dose  and  drain)  flow 
features.  The  plan  is  to  establish  a  baseline  with  a 
steady  seepage  of  enriched  liquid  with  a  particular 
contaminant,  and  determine  the  optimum  flow  rate 
in  terms  of  both  degradation  and  the  ability  of  the 
lysimeter  to  intercept  depleted  percolate.  Once  the 
hydraulic  characterization  of  the  system  is  com- 
plete, the  biodegradation  investigation  commences. 
A  substrate  is  applied  to  the  surface  and  allowed  to 
freely  drain  while  tensiometer  readings  are  record- 
ed. Acclimated  biomass  is  introduced  to  the  system 
through  a  shower-like  nozzle  at  the  top  of  the 
column.  Migration  is  tracked  with  the  tensio- 
meters.  Permeant  is  then  collected  by  the  lysimeter 
and  recirculated  through  the  acclimmation  bed  and 
the  column.  (See  also  W90-09479)  (Lantz-PTT) 
W90-09494 


BIOTRANSFORMATION  OF  BTEX  UNDER 
ANAEROBIC  DENITRIFYING  CONDITIONS: 
EVALUATION  OF  FIELD  OBSERVATIONS. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

L.  A.  Lemon,  J.  R.  Barbaro,  and  J.  F.  Barker. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water  Well   Association,   Dublin,   Ohio.    1989.   p 

213-227,  7  fig,  4  tab,  12  ref. 

Descriptors:  *Benzenes,  'Biotransformation, 
'Denitrification,  'Ethylbenzene,  *Fate  of  pollut- 
ants, 'Groundwater  pollution,  'Toluene,  'Water 
pollution  treatment,  'Xylenes,  Bacteria,  Biodegra- 
dation, Biological  treatment,  Bromides,  Monitor- 
ing, Nitrates,  Path  of  pollutants,  Solute  transport. 

Gasoline-contacted  groundwater  containing  ni- 
trates and  bromides  were  injected  into  anaerobic 
groundwater  at  Canadian  Forces  Base  Borden, 
Borden,  Ontario,  to  evaluate  the  potential  for  in 
situ  biotransformation  of  BTEX  (benzene,  toluene, 
ethylbenzene,  and  the  xylene  isomers)  by  denitrify- 
ing bacteria.  A  relatively  uniform,  continuous 
mixed  solute  plume  was  created  by  repeating  injec- 
tions at  one  to  two  week  intervals  over  a  period  of 
107  days.  Average  injection  concentrations  for  the 
various  solutes  were:  bromide-257  mg/L;  nitrate- 
338  mg/L;  benzene-4770  microg/L;  toluene--2590 
microg/L;  ethylbenzene-374  microg/L;  p-xylene- 
367  microg/L;  m-xylene-943  microg;L;  and  o-- 
xylene-551  microg;L.  Behavior  of  the  solute  plume 
has  been  monitored  at  selected  sampling  points  of 
multilevel  piezometers  positioned  downgradient  of 
the  injection  wells.  This  plume  is  moving  laterally 
under  natural  gradients  at  a  velocity  of  about  6.25 
cm/day.  Toluene  has  almost  completely  disap- 
peared after  60  days,  accompanied  by  a  partial  loss 
of  nitrate.  Nitrate  has  been  consumed  in  greater 
proportion  than  would  be  predicted  by  the  stoichi- 
ometry  of  toluene  transformation  by  denitrifying 
bacteria.  All  other  BTEX  components  were  ob- 
served to  persist  for  more  than  200  days.  Addition- 
al multilevel  piezometers  have  been  installed  to 
evaluate  the  fate  of  these  apparently  recalcitrant 
compounds  over  greater  distances  and  longer  time 
periods.  (See  also  W90-09479)  (Author's  abstract) 
W90-09495 


DESIGNING  A  GROUNDWATER  EXTRAC- 
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SOUTHERN  NEW  HAMPSHIRE. 
Camp,  Dresser  and  McK.ee,  Inc.,  Boston,  MA. 
J.  Drake. 
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Descriptors:  'Groundwater  pollution,  'Project 
planning,   'Water  pollution  management,   'Water 


pollution  treatment,  Gravel,  Groundwater  move- 
ment, Hydraulic  gradient,  New  Hampshire,  Path 
of  pollutants,  Pumping,  Sand,  Wells. 

A  hazardous  waste  disposal  facility  in  New  Hamp- 
shire was  shut  down  in  1979  and  placed  on  the 
EPA  National  Priorities  List  after  evidence  of 
improper  waste  handling  was  discovered.  The  fa- 
cility is  situated  on  a  two  layer  till  formation  of 
very  low  permeability.  Remedial  investigations  de- 
termined that  organic  contaminants  found  in  the 
on-site  groundwater  extended  to  a  sand  and  gravel 
deposit  underlying  the  adjacent  wetland.  Both 
Federal  (EPA)  and  State  of  New  Hampshire  man- 
dates dictate  that  both  off-site  and  on-site  contami- 
nation must  be  addressed.  To  meet  this  require- 
ment, the  following  considerations  have  been  in- 
corporated into  the  extraction  system  design:  (1) 
the  primary  route  or  organic  contamination  to  the 
off  site  wetland  and  subsurface  sand  and  gravel 
layer  is  via  surface  runoff  to  the  wetland  edge, 
where  denser  than  water  contaminants  'sank'  to  the 
sand  and  gravel  layer;  (2)  on-site  organic  contami- 
nation from  unlined  pits  and  in  areas  of  leaking 
containers  entered  the  saturated  till  and  migrated 
both  downgradient  toward  the  wetland  as  well  as 
vertically  downward;  (3)  additional  on-site  con- 
tamination may  have  been  introduced  via  a  buried 
concrete  tank  at  the  upper  elevations  of  the  site;  (4) 
the  bedrock  aquifer  beneath  the  site  and  downgra- 
dient is  contaminated,  despite  an  upward  hydraulic 
gradient  and  a  60  to  100  ft  thick  till  layer,  suggest- 
ing injection  of  contaminants  into  the  on-site  bed- 
rock well;  and  (5)  off  site  till  and  bedrock  dis- 
charge to  a  relatively  highly  permeable  sand  and 
gravel  layer  beneath  the  wetland.  The  recommend- 
ed contaminant  recovery  system  components  will 
include:  onsite  shallow  collection  trenches  to  miti- 
gate contaminated  groundwater  at  depths  <  15  ft; 
onsite  recharge  trenches  to  maintain  the  hydraulic 
gradient  to  the  collection  trenches;  and  offsite  sand 
and  gravel  wells  pumped  alternatively  with  offsite 
bedrock  wells.  Alternate  pumping  is  necessary  to 
assure  no  dimunition  of  flow  by  reducing  the  hy- 
draulic gradient  between  the  two  separate  forma- 
tions. (See  also  W90-09479)  (Lantz-PTT) 
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GROUNDWATER  CUTOFF  WALLS:  APPLICA- 
TION AT  HAZARDOUS  WASTE  SITES. 
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G.  T.  Turchan,  I.  K.  Richardson,  and  A.  W.  Van 
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Groundwater  cutoff  walls,  utilizing  slurry  trench 
methodology,  were  first  constructed  in  North 
America  during  the  1940's.  Since  that  time,  several 
hundred  groundwater  cutoff  walls  have  been  con- 
structed for  both  temporary  and  permanent  control 
of  seepage  into  foundations  and  excavations.  In 
more  recent  years,  groundwater  cutoff  walls  have 
been  used  to  control  the  migration  of  contaminants 
away  from  waste  disposal  sites.  The  results  of 
engineering  case  studies  at  various  Superfund  sites 
have  demonstrated  varying  degrees  of  success  in 
the  application  of  groundwater  cutoff  walls  as  part 
of  Site  remedies.  The  use  of  groundwater  cutoff 
walls  has  increased  in  recent  years,  but  the  under- 
standing of  the  effects  of  contaminants  on  the 
integrity  of  these  cutoffs  has  not  developed  as 
rapidly.  Standardized  designs,  construction  meth- 
odologies and  testing  methods  have  not  been 
adopted.  The  nature  of  contaminant  attack  on  the 
physical  and  hydraulic  properties  of  the  cutoff 
materials  is  only  beginning  to  be  thoroughly  under- 
stood. Based  on  currently  available  information 
several  conclusions  can  be  drawn.  These  are:  (1) 
slurry  walls  can  be  used  as  an  effective  contain- 
ment barrier  provided  the  contaminant  concentra- 
tions are  well  below  solubility  limits;  (2)  non- 
aqueous   phase    liquids    (NAPL)    will    adversely 


effect  the  performance  of  a  slurry  wall  installation; 

(3)  slurry  walls  should  only  be  implemented  after  a 
site  specific  testing  program  has  been  completed; 

(4)  the  integrity  of  slurry  wall  installations  must  be 
verified  by  monitoring  and  testing  after  installa- 
tion; and  (5)  field  experience  and  focused  research 
will  provide  the  information  required  to  standard- 
ize methods  and  develop  a  better  understanding  of 
the  behavior  of  slurry  walls  at  hazardous  waste 
sites.  (See  also  W90-09479)  (Lantz-PTT) 
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DEVELOPMENT  AND  DEMONSTRATION  OF 
AN  INTEGRATED  APPROACH  TO  AQUIFER 
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An  approach  to  aquifer  remediation  at  the  Unir- 
oyal  Chemical  Manufacturing  site  in  Elmira,  New 
York,  has  been  developed  to  integrate  theoretical 
predictions  with  laboratory  and  field  scale  testing 
of  both  contaminant  mobility  and  treatability  as 
well  as  numerical  simulations  of  groundwater  flow. 
The  key  aspects  of  the  laboratory  testing  method- 
ology are:  (1)  sorption  is  inferred  based  on  solute 
concentration  prior  to  and  following  equilibration 
with  clean  porous  media  from  the  site;  (2)  solution 
concentrations  span  the  range  of  groundwater  con- 
centrations observed  at  the  site;  (3)  adsorption  is 
assessed  under  single  contaminant  and  multiconta- 
minant  conditions  to  assess  competitive  and/or  co- 
solvent  effects;  (4)  the  sensitivity  of  adsorption  to 
other  contaminants  present  at  elevated  concentra- 
tions in  groundwater  at  the  site  is  assessed  by 
conducting  tests  with/without  the  contaminant  an- 
iline; and  (5)  tests  are  performed  under  typical  in 
situ  groundwater  conditions  (i.e.  10  C,  darkness). 
Field  tests  are  planned  to  assess  desorption  proc- 
esses using  a  field  scale  experiment  in  the  shallow 
aquifer  at  the  site.  Uncontaminated  water  will  be 
injected  in  a  series  of  injection  wells  and  with- 
drawn from  a  series  of  withdrawal  wells  located 
several  meters  from  the  site.  Groundwater  quality 
will  be  monitored  at  several  points  in  the  flow  field 
during  the  estimated  2  month  test.  During  the  test, 
contaminated  groundwater  pumped  from  the  sub- 
surface will  be  discharged  to  the  Uniroyal  treat- 
ment plant  and  treated  with  other  process  effluent. 
However,  full  scale  implementation  would  involve 
coupling  the  extraction  system  with  a  treatment 
train  developed  and  optimized  specifically  for  the 
contaminants  present  in  the  groundwater.  This  test 
is  aimed  at  demonstrating  the  applicability  of  purg- 
ing at  this  site  as  well  as  to  identify  any  inconsist- 
encies between  lab  and  field  scale  testing.  The 
results  will  be  used  to  assess  the  feasibility  of 
selected  aquifer  remediation  alternatives  at  a  full- 
scale  for  the  study  site.  The  applicability  to  similar 
problems  at  other  contaminated  sites  will  also  be 
evaluated.  The  results  of  this  project  will  be  pre- 
sented at  a  later  date.  (See  also  W90-09479)  (Lantz- 
PTT) 
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COMPARISON  BETWEEN  RI/FS  RESULTS 
AND  THE  REMEDIAL  ACTION  IMPLEMENT- 
ED AT  THE  BURNT  FLY  BOG  SITE,  NEW 
JERSEY. 

Ebasco  Services,  Inc.,  Greensboro,  NC. 
For  primary  bibliographic  entry  see  Field  6B. 
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TURED  BEDROCK:  A  CASE  STUDY  OF  THE 
SMITHVILLE,  ONTARIO  SITE. 

Golder  Associates,  Mississauga  (Ontario). 
T.  A.  Mclelwain,  D.  W.  Jackman,  and  P. 
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In  1978,  a  private  waste  management  firm  was 
issued  a  Certificate  of  Approval  from  the  Ontario 
Ministry  of  the  Environment  (MOE)  to  operate  a 
polychlorinated  biphenyl  (PCB)  transfer  and  stor- 
age facility  at  a  location  in  the  Niagara  Peninsula 
region  of  south-central  Ontario.  Between  1978  and 
1985,  the  site  reportedly  received  about  434,000  L 
of  liquid  waste,  of  which  approximately  266,000  L 
were  PCB  contaminated  wastes.  Subsequent  to  the 
closure  of  the  site,  testing  by  MOE  disclosed  the 
presence  of  PCB  contaminated  soil  and  water  in  a 
retention  lagoon  located  near  the  southeast  corner 
of  the  site.  In  1985,  MOE  began  to  investigate  the 
potential  for  offsite  migration  of  contaminants 
from  the  facility.  Results  to  date  indicate  that  there 
is  a  definite  contaminant  plume  of  DNAPL  in  both 
the  underlying  shallow  and  deep  aquifers.  The 
geohydrological  investigations  completed  to  date 
at  the  Smithville  site  have  identified  a  large  scale 
occurrence  of  bedrock  contamination  by  DNAPL 
and  two  separate  dissolved  phase  plumes.  The 
expenditure  of  considerable  time  and  financial  re- 
sources will  be  required  to  assess  the  ultimate 
feasibility  of  complete  remediation.  In  the  interim, 
the  shallow  and  deep  dissolved  contaminant 
plumes  identified  beneath  the  site  would  continue 
to  migrate  further  downgradient  offsite,  expanding 
the  scope  of  the  existing  problem,  unless  control 
measures  are  implemented.  In  early  1989  MOE 
directed  the  project  team  to  design  and  implement 
hydraulic  controls  to  contain  the  dissolved  con- 
taminant plume  within  the  shallow  aquifer.  The 
system  consists  of  eight  20  cm  diameter  pumping 
wells,  each  equipped  with  submersible  pumping 
equipment  which  maintains  the  hydraulic  head 
within  the  aquifer  at  a  designed  elevation.  The  well 
network  creates  a  hydraulic  trap  preventing 
groundwater  which  contacts  the  DNAPL  from 
escaping  the  groundwater  sink.  The  network  con- 
trols groundwater  flow  to  a  point  50  m  downgra- 
dient from  the  leading  edge  of  the  DNAPL  plume. 
A  long-term  remedial  strategy  for  the  site  has  not 
been  finalized.  However,  the  long-term  strategy 
includes  the  elimination  at  the  earliest  practical 
time  of  the  estimated  180,000  L  of  PCB  waste 
currently  in  secure  storage  at  the  site.  (See  also 
W90-09479)  (Lantz-PTT) 
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COMPREHENSIVE  SITE  REMEDIATION  CSR 
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The  loss  of  1000  gallons  of  gasoline  from  an  under- 
ground storage  tank  at  a  community  maintenance 
facility  proved  to  be  an  economic  impact  that  far 
outstripped  the  cost  of  the  lost  fuel.  Like  many 
older  communities,  the  construction  and  location 
of  service  facilities  to  meet  community  expansion 


grew  from  an  as-needed  perspective.  The  locations 
of  these  facilities  were  based  on  ease  of  construc- 
tion and  availability  of  land.  In  this  case,  location 
resulted  in  both  the  fuel  storage  facility  and  the 
community  well  field  both  located  within  a  300- 
foot  radius  of  each  other.  The  loss  of  fuel  resulted 
in  adsorbed,  dissolved,  and  phase  separated  organ- 
ics  as  well  as  vapors  in  the  same  carbonate  aquifer 
from  which  the  community  drew  its  1,000,000 
gallons  of  water  a  day.  Shut  down  of  the  water 
supply  well  field  was  immediate,  requiring  the 
community  to  buy  water  from  an  adjoining  com- 
munity at  twice  their  previous  cost.  A  combined 
immediate  response  program,  coupled  with  a  com- 
prehensive short  range  aquifer  restoration  program 
(two  years),  eliminated  the  dependence  on  import- 
ed water  and  restored  the  wells  within  the  impact- 
ed aquifer  to  service.  The  employed  elements  of  on 
site/in  situ  treatment  included:  (1)  Volatilization  of 
adsorbed  phase  organics  above  the  vadose  zone 
with  a  soil  vent  system;  (2)  Phase  separated  organ- 
ic recovery  from  the  aquifer  proper  using  a  Scav- 
enger two  pump  system;  (3)  Air  stripping  for  re- 
moval of  dissolved  phase  organics  in  the  ground- 
water; and  (4)  Enhanced  Natural  Degradation 
END  via  native  microorganism  stimulation  to 
remove  residual  adsorbed  phase  organics  in  the 
vadose  and  water  saturated  zone.  (See  also  W90- 
09479)  (Author's  abstract) 
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ARE     GROUND     WATER     VULNERABILITY 
CLASSIFICATION  SYSTEMS  WORKABLE. 

BCI  Geonetics,  Inc.,  Winslow,  ME. 
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CUMULATIVE  IMPACTS  OF  LAND  DEVEL- 
OPMENT WITHIN  WELLHEAD  PROTEC- 
TION AREAS:  ASSESSMENT  AND  CONTROL. 

Horsley,  Witten  and  Hegemann,  Inc.,  Cambridge, 

Ma. 
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Descriptors:  'Cleanup  operations,  'In  situ  treat- 
ment, 'Soil  gases,  'Vapor  extraction,  'Water  pol- 
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Extraction  of  the  vapor  phase  from  non-aqueous 
liquids  present  in  the  unsaturated  zone  has  become 
a  practical  alternative  for  remediation  of  shallow 
contaminated  unsaturated  soils.  Both  active  and 
passive  extraction  systems  are  capable  of  removing 
soil  vapors  generated  from  volatile  organic  chemi- 
cal compounds  present  in  the  vadose  zone.  The 
application  of  a  negative  pressure  (vacuum)  to 
these  soils  has  become  an  increasingly  popular  and 
efficient  method  for  extraction  of  chemical  con- 
tamination from  the  vadose  zone.  As  a  result  of  the 
extensive  use  of  such  extraction  systems,  there  has 
been  an  increased  demand  for  engineered  solutions 
to  address  the  treatment  and  destruction  of  the  soil 
vapors  collected  in  this  manner.  Soil  and  chemical 
characteristics  are  important  to  the  design  of  any 
extraction  and  treatment  system  for  remediation  of 
the  vadose  zone.  Initial  site  specific  testing  to 
establish  the  air  flow  rate  and  chemical  mass  load- 
ing anticipated  should  be  performed  prior  to  selec- 
tion of  a  method  for  treatment  of  the  soil  vapor. 
Several  methods  are  available  for  treatment,  in- 
clude direct  venting  to  the  atmosphere,  adsorption 
with  activated  carbon,  injection  into  an  internal 
combustion  engine,  and  thermal  oxidation  by  com- 
bustion with  a  suitable  enrichment  fuel.  These 
treatment  applications  have  been  shown  to  be  ef- 


fective techniques  for  the  removal  of  both  volatile 
organic  compounds  associated  with  liquid  hydro- 
carbon fuels  and  chlorinated  organic  solvents.  Sev- 
eral site  specific  case  studies  are  presented  to  docu- 
ment the  performance  of  these  techniques  for  use 
at  sites  with  varied  subsurface  conditions.  (See  also 
W90-09479)  (Author's  abstract) 
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When  leaking  hydrocarbons  enter  the  saturated 
zone,  the  withdrawals  of  contaminated  groundwat- 
er, either  by  collection  trenches  or  recovery  wells, 
is  often  the  most  cost  effective  plume  containment 
alternative  at  leaking  underground  storage  tank 
sites.  Disposal  options  include  reinjection,  dis- 
charge to  existing  industrial  or  public  treatment 
facilities,  discharge  to  surface  water,  or  beneficial 
use.  Treatment  of  withdrawn  water  is  usually  re- 
quired prior  to  disposal.  Separate  treatment  facili- 
ties are  often  required  due  to  the  volume  of  water 
produced  and  limited  treatment  capacities  in  exist- 
ing facilities.  Many  concepts  for  treatment  are  well 
established  from  years  of  experience  in  treating 
industrial  wastewaters.  Treatment  technologies  for 
free  product  separation,  inorganics  and  heavy 
metals  removal,  and  dissolved  hydrocarbon  re- 
moval are  discussed.  Air  stripping,  activated 
carbon  adsorption,  or  biological  treatment  are  the 
most  common  dissolved  hydrocarbon  removal 
processes.  However,  several  design  considerations 
should  be  evaluated  before  purchasing  off-the-shelf 
package  treatment  systems.  Years  of  experience  at 
numerous  site  restorations  have  shown  that  the 
kinetics  of  removal  efficiency  are  affected  by  more 
than  simple  textbook  Henry's  constants,  adsorption 
capacities,  or  knowledge  of  biodegradability.  The 
interaction  of  site-specific  water  quality  character- 
istics often  have  a  significant  impact  on  hydrocar- 
bon removal  efficiency,  treatment  costs,  and  ease 
of  system  operations.  Case  histories  evaluating 
contaminant  compounds,  free  product  removal, 
biodegradation,  inorganics  fouling,  removal  driv- 
ing forces,  and  operations  considerations  are  pre- 
sented. (See  also  W90-09479)  (Author's  abstract) 
W90-09512 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


COMPUTER  APPLICATIONS  IN  WATER 
SUPPLY.  VOLUME  2:  SYSTEMS  OPTIMIZA- 
TION AND  CONTROL. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08799 


TELEMETRY  SYSTEM  CONTROL:  THE  RTK 
KERNEL-A  GENERAL  SOLUTION. 

Information  Processing  Ltd.,  Bath  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08801 


OPERATIONS  CONTROL  SYSTEMS  IN  THE 
WATER  INDUSTRY:  WHAT,  HOW,  AND 
WHERE  TO. 

Holloway  Associates,  Weybridge  (England). 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6A — Techniques  Of  Planning 


For  primary  bibliographic  entry  see  Field  5F. 
W90-08804 


REVIEW  OF  METHODOLOGIES  FOR  MOD- 
ELLING AND  CONTROL  OF  WATER  SUPPLY. 

Leicester   Polytechnic  (England).   Water  Control 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08805 


LETTING  THE  RIVERS  RUN:  TOWARD  A 
MODEL  INSTREAM  FLOW  PROGRAM. 

Montana  Dept.  of  Natural  Resources  and  Conser- 
vation, Helena. 
M.  J.  McKinney. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  317-329,  24  ref, 
append. 

Descriptors:  *Environmental  policy,  'Headwaters 
hydrology,  'Instream  flow,  'Management  plan- 
ning, *Water  management.  Environmental  protec- 
tion. Model  studies,  Surface  water. 

The  protection  of  instream  flows  has  gradually 
increased  since  the  'environmental  decade'  of  the 
1970s.  Today,  almost  every  western  state  has 
taken  some  action  to  manage  instream  resources. 
However,  the  relative  effectiveness  of  these  efforts, 
along  with  their  propensity  to  disrupt  existing 
water  uses,  varies  considerably.  The  purpose  of 
this  paper  is  twofold.  Existing  strategies  for  in- 
stream flow  protection  in  the  West,  maintaining 
existing  flows,  and  increasing  flows  in  dewatered 
basins,  are  briefly  described.  A  model  for  instream 
flow  programs  is  outlined  which  points  out  several 
basic  steps  that  all  states  culd  follow  in  managing 
instream  resources.  These  are:  (1)  establish  an  in- 
stream resource  coordinating  committee;  (2)  define 
program  goals  and  objectives;  (3)  review  and  de- 
velop instream  flow  management  tools;  (4)  identify 
priority  stream  reaches  and  instream  values;  anad 
(5)  monitor,  enforce,  and  evaluate  instream  water 
rights.  (See  also  W90-08822)  (Lantz-PTT) 
W90-08855 


DEVELOPMENT  OF  OPERATING  RULES 
FOR  THE  VUOKSI  RIVER  BASIN. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 
Problem. 

D.  Korobova,  V.  Poizner,  Y.  Oziranskii,  Y. 
Plotkin,  and  A.  Egorov. 

Publications  of  the  Water  and  Environment  Re- 
search Institute  PWEIET,  No.  3,  p  5-16,  1989.  5 
fig,  9  tab,  8  ref. 

Descriptors:  'Finland,  'Flood  control,  'Hydrolog- 
ic  models,  'Reservoirs,  'Soviet  Union,  'Uncertain- 
ty, 'Water  resources  development,  Correlation, 
Lake  Pielinen,  Lake  Saimaa,  Mathematical  models, 
Reservoir  operation,  Vuoksi  River. 

A  methodology  was  developed  for  operation  of 
multipurpose  water  resource  systems  under  condi- 
tions of  uncertainty,  especially  regarding  flood  and 
drought  periods.  For  the  analysis  of  water  resource 
systems  operation,  the  multireservoir  regulation 
model  developed  in  the  USSR  was  used.  Inflow 
values  of  the  major  lakes  of  the  Vuoksi  River  Basin 
were  calculated  from  the  outflow  and  water  stage 
data  for  years  1941-1954  and  1956-1982.  The  fore- 
cast calculations  were  made  using  stepwise  regres- 
sion. As  an  example,  the  inflow  correlation  coeffi- 
cients of  Lake  Pielinen  (Finland)  are  presented 
here.  The  possibility  of  using  the  headwater  lakes 
for  flood  control  of  Lake  Saimaa  (Finland)  was 
investigated  The  results  show  that  the  multireser- 
voir model  can  be  used  for  studying  the  effect  of 
different  operational  alternatives  and  for  getting  a 
good  knowledge  of  river  system  behavior.  Floods 
can  be  best  controlled  by  regulating  Lake  Saimaa, 
but  in  severe  flood  situations  the  headwater  lakes 
may  be  used  to  minimize  damage.  (Author's  ab- 
slracl) 
W90-09027 


MODEL  OF  COMBINED   WATER   USE   AND 
WATER  DERIVATION  PLANNING. 


Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 
Problem. 

A.  Kocharian,  and  I.  Khranovich. 
Publications  of  the  Water  and  Environment  Re- 
search Institute  PWEIET,  No.  3,  p  27-32,  1989.  4 
ref. 

Descriptors:  'Management  planning,  'Network 
design,  'Water  resources  development,  'Water  re- 
sources management,  'Water  sources,  'Water  use, 
Hydrologic  models,  Mathematical  models,  Optimi- 
zation, Reservoirs,  Water  quality  control. 

A  flow  model  is  presented  that  describes  the  selec- 
tion of  optimum  parameters  of  water  resource 
system  (WRS)  elements:  sources  of  water  and  pol- 
lutants, water  reservoirs,  reaches  of  rivers  and 
canals,  water  users,  and  water  protection  facilities. 
Both  water  use  and  water  quality  control  are  ac- 
counted for  in  the  proposed  WRS  model.  A  WRS 
is  considered  to  be  a  network  with  a  configuration 
corresponding  to  a  diagram  of  the  WRS.  All  as- 
sumed WRS  elements,  existing  or  possible,  are 
represented.  Elements  of  the  network  have  their 
own  characteristics  and  their  interaction  is  pro- 
duced by  flow  movement,  corresponding  to  water 
and  admixture  flows  in  the  simulated  system.  For 
any  WRS  element  a  finite  set  of  possible  develop- 
ment alternatives  is  defined.  Each  of  them  is  char- 
acterized by  a  set  of  element  parameters.  In  the 
model,  every  version  of  WRS  elements'  develop- 
ment is  presented  as  an  operational  element.  Conti- 
nuity equations,  resource  constraints,  and  develop- 
ment of  the  model  (development  task)  are  de- 
scribed mathematically  here,  including  a  discussion 
of  how  optimum  WRS  parameters  are  to  be  select- 
ed. (Rochester-PTT) 
W90-09029 


BIOTRANSFORMATION        OF        CONTAMI- 
NANTS IN  GROUND  WATER. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09069 


GROUND  WATER  CLEANUPS  AND  STAND- 
ARDS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09070 


HOW  CLEAN  IS  CLEAN:  A  FIELD  PERSPEC- 
TIVE. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-09071 


WASTE  SITE  REMEDIATION  TECHNOLOGY. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-09077 


IMPACT  OF  CLIMATE  CHANGE  ON  COAST- 
AL ZONE  MANAGEMENT  IN  BRITAIN:  A 
PRELIMINARY  ANALYSIS. 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09099 


IMPACTS  OF  CLIMATE  VARIABILITY  AND 
CHANGE  ON  URBAN  AND  INDUSTRIAL 
WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL. 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09100 


IDENTIFYING     THE     CLIMATE-SENSITIVE 
SEGMENT  OF  BRITISH  RESERVOIR  YIELD. 

Institute   of   Hydrology,    Wallingford    (England). 

Engineering  Hydrology  Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09101 


ANTHROPOGENIC  CHANGES  OF  CLIMATE, 
WATER  RESOURCES  AND  WATER  MANAGE- 
MENT PROBLEMS. 


Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 

(USSR). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09108 


ASSESSMENT  OF  CLIMATIC  CHANGES  IM- 
PACTS ON  WATER  RESOURCES  MANAGE- 
MENT IN  AN  IRRIGATED  ZONE. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09111 


COMPUTER-AIDED  PLANNING  FOR  MULTI- 
PLE-PURPOSE RESERVOIR  OPERATING 
POLICIES. 

Colorado  Univ.  at  Denver.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-09354 


STATE  WATER  PLANNING:  A  FORUM  FOR 
PROACTIVELY  RESOLVING  WATER  POLICY 
DISPUTES. 

Montana  Dept.  of  Natural  Resources  and  Conser- 
vation, Helena.  Water  Resources  Div. 
M.  J.  McKinney. 

Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 
2,  p  323-331,  April  1990.  36  ref. 

Descriptors:  'Montana,  'Planning,  'Water  policy, 
'Water  resources,  Decision  making,  Public  policy. 

In  the  arid  West,  the  development  and  implemen- 
tation of  water  policy  often  results  in  disputes 
among  water  users,  resource  managers,  and  policy 
makers.  Although  significant  attempts  have  been 
made  to  improve  public  involvement  and  dispute 
resolution  in  water  resources  planning,  the  tradi- 
tional planning  process  has  not  historically  played 
this  role  for  a  variety  of  reasons.  Water  resources 
planning  can  become  a  forum  for  proactively  re- 
solving water  policy  disputes  by  employing  the 
principles  of  environmental  dispute  resolution.  The 
role  of  collaborative,  consensus-building  planning 
processes  in  resolving  water  policy  disputes  was 
explored.  The  Montana  State  Water  PlanWas  eval- 
uated as  an  example  of  such  a  process.  A  model 
state  water  planning  process  is  outlined  and  con- 
tains the  following  steps:  initiation,  process  idesign, 
mutual  education,  problem  definition  and  analysis, 
option  generation,  option  evaluation,  decision 
making,  and  implementation.  (Peters-PTT) 
W90-09356 


CONTROL     AND     TREATMENT     OF     COM- 
BINED-SEWER OVERFLOWS. 

For   primary   bibliographic   entry   see   Field    5D. 
W90-09375 


COMBINED  SEWER  OVERFLOWS:  CONTROL 
AND  TREATMENT. 

For   primary   bibliographic   entry   see   Field    5G 
W90-09379 


METRO  RECOVERY  SYSTEMS--A  CENTRAL- 
IZED   METALS     RECOVERY    AND    TREAT- 
MENT FACILITY  IN  TWIN  CITIES,  U.S.A. 
Lancy  International,  Inc.,  Warrendale,  PA. 
For   primary   bibliographic   entry   see   Field    5D. 
W90-09405 


APPLICATION  OF  CONFLICT  ANALYSIS  IN 
DETERMINING  ACID  RAIN  ABATEMENT 
STRATEGIES. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

E.  A.  McBean,  N.  Okada,  K.  Hipel,  and  T.  Unny. 
IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  27-35,  4 
tab,  1 5  ref. 
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WATER  RESOURCES  PLANNING— Field  6 


Descriptors:  'Acid  rain,  'Canada,  'Decision 
making,  'Management  planning,  'Water  pollution 
prevention.  Air  pollution,  Metagame  theory, 
Policy   making,    Political   aspects,   Water   quality. 

While  the  genesis  of  the  acid  rain  problem  is  in  a 
large  measure  scientific,  its  solution  is  greatly  influ- 
enced by  political  considerations.  One  method  for 
examining  the  problem  further  is  to  utilize  a  multi- 
player  game  that  can  identify  problems  which  are 
viable  from  both  technological  and  political  view- 
points. Metagame  analysis  is  a  game-theoretic  tech- 
nique used  for  the  analysis  of  political  problems. 
The  major  decision-making  parties  in  the  game  are 
called  'players'.  The  intent  of  the  'game'  structure 
is  to  determine  equilibrium  positions  of  the  players 
involved,  where  these  positions  are  interpreted  as 
politically  feasible  outcomes.  The  application  of 
metagame  discussed  here  considers  only  the  Cana- 
dian players  in  the  solution  of  the  acid  rain  prob- 
lem. The  players  are:  (1)  the  Canadian  govern- 
ment-wants to  clean  up  the  problem  and  would 
like  to  do  so  at  a  minimum  cost;  and  (2)  Emissions 
sources-including  both  the  power  and  resources 
manufacturing  sectors.  The  options  available  to  the 
Canadian  government  players  include:  (1)  regula- 
tion by  decree  for  full  abatement,  noted  as  'RD 
(for  FA)'-the  government  dictates  emission  levels 
which  must  not  be  exceeded,  implying  full  abate- 
ment; (2)  regulation  by  decree  noted  as  'RD  (for 
PA),  the  government  dictates  emission  levels  im- 
plying abatement  only;  and  (3)  regulation  by  subsi- 
dy, noted  as  'RS',  the  government  introduces  in- 
centives, such  as  tax  breaks  or  grants,  to  offset  the 
costs  of  abatement  measures  undertaken  by  the 
emission  sources,  only  if  abatement  is  to  the  full 
abatement  (FA)  level.  Emissions  sources  options 
include:  (1)  full  abatement;  (2)  partial  abatement; 
and  (3)  decrease  production  to  meet  the  required 
emission  levels.  The  next  stage  of  the  analysis  is  to 
examine  the  stability  of  each  outcome  for  each 
player.  A  unilateral  improvement  (UI)  consists  of 
changes  in  a  player's  strategy  which  result  in  a 
more  preferred  outcome  for  the  player  from  the 
outcome  under  consideration,  assuming  that  the 
strategies  of  the  other  players  remain  unchanged. 
The  outcome  is  'rational'  if  the  player  has  no  UI's 
he/she  can  make  from  the  outcome.  Potential  equi- 
librium solutions  are  then  formulated.  (See  also 
W90-09408)  (Lantz-PTT) 
W90-09412 


ACID  RAIN  CONTROL  STRATEGIES  FROM 
MULTIPLE  LONG-RANGE  TRANSPORT 
MODELS. 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.   of 
Geography  and  Environmental  Engineering. 
For   primary   bibliographic   entry   see   Field    5G. 
W90-09413 


MODELLING  AGRICULTURAL  PESTICIDE 
APPLICATION  AND  RISK  FOR  THE  CHESA- 
PEAKE BAY  REGION  OF  VIRGINIA:  CUR- 
RENT ESTIMATES,  FUTURE  TRENDS  AND 
RESEARCH  NEEDS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
S.  Phillips,  and  L.  Shabman. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  536- 
548,  5  tab,  21  ref. 

Descriptors:  'Agricultural  chemicals,  'Chesapeake 
Bay,  'Management  planning,  'Model  studies, 
•Pesticides,  'Research  priorities,  'Risk  assessment, 
'Water  pollution  effects,  'Water  quality  trends, 
Agricultural  practices,  Future  planning,  Land  use, 
Toxicity,  Virginia,  Water  quality. 

In  the  Chesapeake  Bay  region,  concern  over  the 
potential  effects  of  toxic  chemicals  on  the  Bay  has 
revealed  that  there  is  a  lack  of  information  on  the 
amount  and  type  of  pesticide  use  in  the  Bay  basin. 
Consequently,  a  model  of  current  and  potential 
future  agricultural  pesticide  use  in  eastern  Virginia 
counties  is  being  developed.  As  part  of  the  model, 
a  combination  of  available  secondary  data  and 
primary  information  solicited  from  agricultural 
production  specialists  was  used  to  estimate  current 


herbicide,  fungicide  and  insecticide  use  on  all  pro- 
duction systems,  including  land  extensive  row-crop 
production  and  more  land  intensive  fruit,  vegetable 
and  nursery  production.  Total  application  volume 
was  estimated  in  three  categories  of  toxicity  to  fish 
and  wildlife;  non-toxic,  toxic  but  short-lived,  and 
toxic  and  persistent.  Future  scenarios  for  agricul- 
tural land  use  and  production  practices  in  east 
Virginia  were  also  examined.  Particular  consider- 
ation was  given  to  the  possibilities  of  reductions  in 
land-extensive  row  crop  acreage,  increases  in  land- 
intensive  horticultural  crop  production,  and  wider 
adoption  of  low-input  production  technology. 
These  scenarios  will  be  used  to  consider  how  the 
water  quality  problems  posed  by  agricultural  pesti- 
cides may  change  with  time.  The  model  also 
allows  potential  changes  in  chemical  use  to  be 
driven  by  changes  in  land  use  or  chemical  use 
alone,  or  a  combination  of  land  and  chemical  use 
changes.  (See  also  W90-09440)  (Lantz-PTT) 
W90-09478 


RISK  BASED  DECISION  MAKING  PROCESS 
FOR  THE  SELECTION  OF  SANITARY  LAND- 
FILLS: 'THE  POLITICAL  REALTY'. 

Trow,  Dames  and  Moore,  Mississauga  (Ontario). 
Waste  Management  and  Environment  Div. 
J.  A.  Beechinor. 

IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues.  October 
17-19,  1989,  Kitchener,  Ontario,  Canada.  National 
Water  Well  Association,  Dublin,  Ohio.  1989.  p 
123-136,  3  fig,  23  ref. 

Descriptors:  'Decision  making,  'Sanitary  landfills, 
'Site  selection,  'Waste  disposal,  Geohydrology, 
Landfills,  Management  planning,  Ontario,  Political 
aspects,  Risk  assessment,  Waste  management. 

In  Ontario,  most  municipalities  must  wrestle  with 
the  very  difficult  job  of  siting  new  sanitary  landfill 
operations.  The  process  of  selecting  acceptable 
landfill  sites  is  complex  involving  political,  social 
and  technical  considerations.  Proponents  find  that 
the  credibility  of  the  decision  making  process  is 
often  suspect  and  the  assignment  of  environmental 
and  public  health  risks  uncertain.  This  paper  offers 
an  improved  decision  making  framework,  involv- 
ing risk  assessment,  for  the  selection  of  sanitary 
landfill  sites.  The  framework  considers  the  geohy- 
drological  perspective  in  which  the  environmental 
concern  is  the  means  and  mechanism  by  which 
hazardous  materials  are  transported  and  distributed 
by  groundwater.  Underlying  the  decision  making 
framework  is  the  knowledge  that  individual  per- 
ceptions and  the  resulting  preferences  with  respect 
to  defining  the  acceptable  level  of  risk  cannot  be 
aggregated.  Consequently,  the  siting  principles  and 
goals  must  be  established  through  the  process  of 
gaming,  so  that  an  agreement  among  interested 
parties  is  obtained.  (See  also  W90-09479)  (Author's 
abstract) 
W90-09489 


CHARACTERIZATION  AND  REMEDIAL  AS- 
SESSMENT OF  DNAPL  PCB  OIL  IN  FRAC- 
TURED BEDROCK:  A  CASE  STUDY  OF  THE 
SMITHVILLE,  ONTARIO  SITE. 

Golder  Associates,  Mississauga  (Ontario). 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09501 

6B.  Evaluation  Process 


APPLICATIONS  REVIEW  OF  MODELLING 
AND  CONTROL  OF  WATER  SUPPLY  AND 
DISTRIBUTION  SYSTEMS. 

Leicester   Polytechnic  (England).   Water  Control 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08808 


REAL-TIME  FORECASTING  AND  CONTROL 
FOR  WATER  DISTRIBUTION. 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-088I7 


Evaluation  Process — Group  6B 

OPTIMAL    OPERATION     OF    WATER     SYS- 
TEMS. 

Sociedad  General  de  Aguas  de  Barcelona  (Spain). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08818 


OPTIMAL  CONTROL  OF  THE   WEST  PARI- 
SIAN AREA  WATER  SUPPLY  NETWORK. 

Lyonnaise  des  Eaux,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08819 


COMPUTER  CONTROL  OF  WATER  SUPPLY 
AND  DISTRIBUTION  SYSTEMS:  STRUC- 
TURES, ALGORITHMS  AND  MANAGEMENT. 

Leicester   Polytechnic  (England).   Water  Control 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08820 


DISTRIBUTION      SYSTEM      MANAGEMENT 
AND  CONTROL  OPTIMISATION. 

North  Surrey  Water  Co.,  Staines  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08821 


EVALUATING  A  BANK  STABILIZATION 
PROJECT  25  YEARS   AFTER  COMPLETION. 

White  Mountain  National  Forest,  Laconia,  NH. 
For  primary  bibliographic  entry  see  Field  4D. 
W9O-08832 


CRITERIA  FOR  EVALUATING  INSTREAM 
FLOW  PROGRAMS:  DECIDING  WHAT 
WORKS. 

National  Ecology  Research  Center,  Fort  Collins, 
Co. 

B.  L.  Lamb,  and  H.  R.  Doerksen. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  299-305,  1  tab, 
10  ref. 

Descriptors:  'Flow  control,  'Headwaters  hydrolo- 
gy, 'Instream  flow,  'Management  planning,  Costs, 
Decision  making,  Evaluation,  Public  policy,  Water 
management. 

In  establishing  instream  flow  policy,  government 
jurisdictions  have  adopted  numerous  approaches. 
Approaches  are  discussed  in  order  to  help  policy 
makers  decide  what  works.  The  objective  is  to 
promote  secure  protection  at  moderate  cost.  Vari- 
ous criteria  for  evaluating  instream  flow  programs 
are  presented,  including  stream  miles  protected, 
quality  of  protection  offered,  and  security  of  flow 
levels.  For  each  criteria,  possibilities  and  pitfalls 
are  highlighted.  Judgement  about  the  soundness  of 
a  particular  program  should  begin  with  a  clear  set 
of  objectives.  The  suggestion  that  emerges  from 
such  a  brief  analysis  can  only  be  to  rely  on  some 
combination  of  these  measures.  (See  also  W90- 
08822)  (Lantz-PTT) 
W90-08853 


HYDROLOGIC  SIMULATION  TECHNIQUES 
APPLIED  TO  WATER  MANAGEMENT  IN 
MONTANA. 

Montana  Dept.  of  Natural  Resources  and  Conser- 
vation, Helena. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-08882 


STOCHASTIC  MODELING  OF  LAKE  LEVELS 
FOR  A  MANAGEMENT  DECISION. 

Forest  Service,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08885 


COMPREHENSIVE  COUNTY  WATER  PLAN- 
NING PROCESS  IN  SOUTH  CENTRAL  MIN- 
NESOTA. 

Mankato  State  Univ.,  MN.  Dept.  of  Biological 
Sciences. 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6B — Evaluation  Process 


H.  W.  Quade,  and  R.  A.  Barrett. 
Journal   of  the   Minnesota   Academy   of  Science 
JMNAAC.  Vol.  55,  No.  1,  p  149-153,  Fall  1989.  1 
tab,  5  ref. 

Descriptors:  *Comprehensive  planning,  'Minneso- 
ta.  'Regional  planning,  *Water  resources  manage- 
ment, Governmental  interrelations,  Public  policy. 

Development  of  county  comprehensive  water 
plans  is  underway  in  a  majority  of  Minnesota  coun- 
ties as  a  result  of  recent  legislation.  The  planning 
process  requires  the  fashioning  of  new  relation- 
ships and  roles  for  local  and  state  government, 
agency  personnel,  and  interdisciplinary  technical 
teams.  Early  water  planning  efforts  reveal  signifi- 
cant problems  with  the  adequacy  and  applicability 
of  existing  water  resources  data.  Assessment  of 
citizen  attitudes  regarding  water  resource  issues 
was  found  necessary  to  link  support  with  policy 
and  develop  public  education  activities.  Analysis 
of  water  resources  data  combined  with  citizen  and 
state  agency  attitudes  has  enabled  counties  in  south 
central  Minnesota  to  formulate  goals  and  objec- 
tives for  their  county  plans.  County  water  re- 
sources management  committees  are  currently  for- 
malizing strategies  and  implementation  models  to 
effectuate  plan  goals  and  objectives.  The  process 
of  developing  county  comprehensive  water  plans 
in  south  central  Minnesota  has  led  to  the  prelimi- 
nary conclusion  that  the  process  will  become  on- 
going after  plans  are  first  adopted  and  that  the 
relationships  of  local  government,  state  agencies 
and  technical  professionals  will  evolve  into  a  more 
constructive  partnership  for  the  benefit  of  water 
resources.  (Author's  abstract) 
W90-08993 


RISK  CALCULATION  AS  A  STANDARD  FOR 
CLEANUP. 

J.  H.  Highland. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  235-242. 

Descriptors:  'Cleanup,  'Groundwater  pollution, 
'Groundwater  quality,  'Legislation,  'Risk  assess- 
ment, 'Water  pollution  treatment,  'Water  quality 
management,  Environmental  protection,  New 
Jersey,  Population  exposure,  Public  health,  Site 
remediation,  Water  quality  standards. 

In  issues  relating  to  groundwater  contamination 
and  the  issue  of  'how  clean  is  clean,'  the  distinction 
between  cure  and  protection  is  an  important  one. 
The  need  to  find  a  cure  arises  where  there  are 
Superfund  sites  or  other  hazardous  waste  disposal 
sites  which  are  the  focus  of  attention  and  where  a 
responsible  party  or  government  agency  is  seeking 
to  do  a  cleanup.  In  New  Jersey,  there  is  a  law 
called  the  Environmental  Cleanup  Responsibility 
Act  (ECRA),  which  requires  that  certain  industrial 
facilities  (mainly  manufacturing  facilities)  which 
have  handled,  stored,  disposed  of,  or  treated  any 
hazardous  substance  (not  waste)  undergo  a  review 
prior  to  the  sale  of  the  property.  At  such  sites 
many  sources  of  contamination  are  found,  such  as 
industrial  sewers,  underground  tank  valves,  and 
pipes  that  have  carried  materials.  The  standard  of 
care  applied  to  groundwater  is  'clean  it  up  to 
background,'  which  requires  definition  of  what  is 
background.  Groundwater  and  soil  contamination 
are  linked;  the  'how  clean  is  clean'  issue  not  only 
involves  the  groundwater  but  relates  to  the  soil 
source  as  well.  Some  responses  to  contamination 
are:  to  have  an  alternative  water  supply  in  order  to 
protect  public  health;  to  cleanup  to  background, 
but  to  accept  that  anything  that  is  present  or  a 
result  of  industrial  activity  is  a  separate  issue;  set 
standards  for  groundwater;  or  an  approach  called  a 
health  and  environmental  base  standard  of  care, 
which  takes  into  account  the  inherent  hazard  of 
the  materials  which  are  present,  the  potential  for 
exposure  that  exists  for  receptors  given  this 
groundwater  contamination,  and  an  evaluation  of 
the  risk  that  would  result  from  that  exposure.  Risk 
calculation  is  important,  since  it  allows  for  some 
consideration  of  site-specific  factors  as  well  as  for 
differences  in  the  inherent  toxicological  properties 


of  materials.  This  method  has  met  with  objections 
from  regulators,  because  to  do  a  health  risk  analy- 
sis and  do  it  properly  is  time-consuming  and  takes 
a  lot  of  money.  As  an  alternative,  the  elements  of 
risk  analysis  can  be  used  and  a  one-time  analysis 
done  on  a  conservative  basis.  This  can  be  done 
where  the  inherent  hazardous  materials  are  set 
forth,  certain  exposure  pathways  are  designated, 
and  certain  standards  are  set  based  on  the  assump- 
tions used  in  the  health  risk  analysis.  (See  also 
W90-09063)  (Fish-PTT) 
W9O-O9073 


GROUND      WATER      CLASSIFICATION:      A 
STATE  PERSPECTIVE. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09082 


GROUND  WATER  CLASSIFICATION. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09083 


RESOURCE  PROTECTION  VS.  SOURCE  CON- 
TROL STRATEGIES. 

H.  F.  Elkin. 

IN:  Ground  Water  Contamination:  Sources,  Ef- 
fects and  Options  to  Deal  with  the  Problem.  The 
Proceedings  of  the  Third  National  Water  Confer- 
ence, January  13-15,  1987.  Philadelphia,  Pennsyl- 
vania. The  Academy  of  Natural  Sciences,  Philadel- 
phia, Pennsylvania.  (1987).  p  405-41 1. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Management  planning,  'Water  pol- 
lution control,  'Water  quality  management,  Classi- 
fication, Environmental  protection,  Governmental 
interrelations,  Land  use,  Policy  making,  Public 
health,   Regulations,   Water  pollution   prevention. 

The  current  national  policy  dialog  on  groundwater 
protection  needs  to  address  both  groundwater  pro- 
tection and  contamination  prevention  in  the  con- 
text of  resource-protection  versus  source  control- 
focused  strategies.  Historic  lessons  from  experience 
with  other  environmental  programs  should  be  con- 
sidered. Resource-based  prevention  programs  in- 
clude aquifer  classification;  non-degradation  pro- 
posals; and  land-use  and  zoning  concepts.  Source- 
control  techniques  include  controls  on  sources, 
facilities,  and  activities;  management  practice  re- 
quirements; and  economic  incentives  encouraging 
control  implementation.  Groundwater  resources 
are  invaluable  and,  at  any  point  in  time,  irreplace- 
able and  finite.  Economic  and  technological  re- 
sources are  limited,  however,  and  must  be  man- 
aged optimally  for  a  multiplicity  of  functions  and 
uses.  A  coordinated  mix  of  prevention  strategies, 
designed  both  to  protect  the  resource  and  manage 
the  uses,  should  be  the  ultimate  goal  of  a  national 
groundwater  protection  strategy.  (See  also  W90- 
09063)  (Fish-PTT) 
W90-09085 


EVALUATING  DAM  SAFETY  RETROFITS 
WITH  UNCERTAIN  BENEFITS:  THE  CASE  OF 
MOHAWK  DAM  (WALHONDING  RIVER, 
OHIO). 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Engineering  and  Public  Policy. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-09179 


EMPLOYEE  INVOLVEMENT  AND  ENVIRON- 
MENTAL EXCELLENCE. 

For   primary   bibliographic   entry   see   Field    5D. 
W90-09229 


VALUING  URBAN  WATER  ACQUISITION. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Economics. 

R.  C.  Griffin. 

Water  Resources  Bulletin  WARBAQ,  Vol.  26,  No. 

2,  p  219-225,  April  1990.  3  tab,  13  ref. 

Descriptors:  'Cost-benefit  analysis,  'Economic  as- 
pects, 'Management  planning,  'Municipal  water, 
•Texas,  'Water  supply  development.  Available 
water,  Urban  areas. 


Municipalities  typically  seek  additional  water  sup- 
plies whenever  prospective  population  and  eco- 
nomic growth  suggests  the  inadequacy  of  current- 
ly available  water  supply.  The  benefit  of  supply 
enhancement  is  usually  construed  as  avoiding  de- 
bilitating water  scarcity.  A  more  effective  ap- 
proach to  planning  is  to  compare  the  benefits  and 
costs  of  supply  augmentation.  The  net  present 
value  of  benefits  for  a  supply  increase  in  a  repre- 
sentative Texas  community  was  calculated  for  al- 
ternative scenarios  relating  to  population  growth, 
rate  growth,  and  the  temporal  distribution  of  the 
increased  supply.  Consumer  surplus  measures  are 
sensitive  to  all  three  of  these  factors  and  vary  from 
$0  to  >  $4000/  acre-foot.  A  notable  finding  is  that 
the  added  supply  may  offer  zero  values  in  cases 
where  real  water  prices  increase  at  an  annualized 
rate  of  4%  (or  greater)  which  is  half  the  rate 
occurring  in  Texas  from  1981-1985.  (Author's  ab- 
stract) 
W90-09345 


COMPUTER-AIDED  PLANNING  FOR  MULTI- 
PLE-PURPOSE RESERVOIR  OPERATING 
POLICIES. 

Colorado  Univ.  at  Denver.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-09354 


ECONOMIC  EFFECTS  OF  POLICIES  TO  PRE- 
VENT GROUNDWATER  CONTAMINATION 
FROM  PESTICIDES:  APPLICATION  TO  THE 
SOUTHEAST. 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
Quality  of  the  Environment  Div. 
L.  P.  Gianessi,  R.  J.  Kopp,  and  C.  A.  Puffer. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  517- 
526,  5  tab,  13  ref. 

Descriptors:  'Economic  aspects,  'Environmental 
policy,  'Groundwater  pollution,  'Groundwater 
quality,  'Management  planning,  'Pesticides, 
'Water  pollution  management,  'Water  quality 
control,  Agriculture,  Environmental  protection, 
Leaching,  Risk  assessment. 

Policies  to  prevent  groundwater  contamination 
from  pesticides  are  likely  to  result  in  restrictions  on 
the  use  of  highly  soluble  active  ingredients  in  areas 
where  the  ground  water  is  vulnerable  to  the  leach- 
ing of  chemicals  from  the  surface.  A  large  number 
of  counties  in  the  Southeast  are  potentially  vulner- 
able to  groundwater  contamination  from  pesti- 
cides. A  The  economic  consequences  of  banning 
the  use  of  certain  soluble  active  ingredients  in 
pesticides  currently  used  for  crops  grown  in  the 
Southeast  where  there  is  high  groundwater  vulner- 
ability are  summarized.  Groundwater  protection 
strategies  are  likely  to  have  an  uneven  impact  on 
agriculture  throughout  the  country.  The  extent  of 
groundwater  vulnerability  varies  regionally.  Since 
bans  are  likely  to  be  targeted  to  individual  coun- 
ties, detailed,  county-level  information  will  be  re- 
quired if  these  policies  are  to  be  assessed.  (See  also 
W90-09440)  (Lantz-PTT) 
W90-09476 


COMPARISON  BETWEEN  RI/FS  RESULTS 
AND  THE  REMEDIAL  ACTION  IMPLEMENT- 
ED AT  THE  BURNT  FLY  BOG  SITE,  NEW 
JERSEY. 

Ebasco  Services,  Inc.,  Greensboro,  NC. 

D.  J.  Green,  M.  P.  Maley,  G.  Maurath,  and  C.  H. 

Swan. 

IN:   Proceedings  of  the   FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water   Well   Association,   Dublin,   Ohio.    1989.   p 

289-301,  6  fig,  1  tab,  2  ref. 

Descriptors:  'Burnt  Fly  Bog  Site,  'Cleanup  oper- 
ations, 'Feasibility  studies,  'Site  remediation, 
'Water  pollution  treatment,  Environmental  policy. 
Monitoring,  Monmouth,  New  Jersey,  Quality  con- 
trol. 
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Many  hazardous  waste  sites  have  undergone  Re- 
medial Investigation/Feasibility  Studies  (RI/FS). 
However,  comparatively  few  sites  have  undergone 
remedial  action.  Therefore,  it  is  difficult  to  evalu- 
ate whether  initial  studies  are  providing  the  most 
appropriate,  targeted  data  necessary  to  design  and 
implement  effective  remedial  actions.  The  Uplands 
Area  of  the  Burnt  Fly  Bog  Site  in  Monmouth 
County,  New  Jersey,  is  currently  being  cleaned  up. 
These  remedial  activities  have  relied  extensively 
on  a  database  developed  from  information  collect- 
ed during  both  preliminary  field  investigations  and 
clean-up  operations.  A  comparison  of  the  results  of 
these  studies,  and  the  actual  conditions  encoun- 
tered during  remediation,  allows  for  the  evaluation 
of  accepted  practices  for  investigations  at  hazard- 
ous waste  sites.  Extensive  sampling  during  site 
clean-up  provided  more  data  on  the  extent  and 
distribution  of  contamination  and  also  provided 
quality  assurance  documentation  of  remediation 
activities.  Initial  evaluations  indicate  that  a  more 
balanced  sampling  program,  in  terms  of  sample 
number,  distribution,  and  type  of  analyses,  yields 
an  improved  technical  understanding  of  a  hazard- 
ous waste  site.  Since  detailed  sampling  will  be 
required  for  most  remedial  actions,  the  collection 
and  analysis  of  fewer,  more  targeted  samples 
during  site  characterization  studies  can  be  justified 
as  technically  feasible  and  cost  effective.  (See  also 
W90-09479)  (Author's  abstract) 
W90-09500 


COMPREHENSIVE  SITE  REMEDIATION  CSR 
ANCHORED  BY  BIOREMEDIATION  SAVES 
GROUNDWATER  SUPPLY  OF  SMALL  MID 
ATLANTIC  COMMUNITY. 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-09502 


ARE  GROUND  WATER  VULNERABILITY 
CLASSIFICATION  SYSTEMS  WORKABLE. 

BCI  Geonetics,  Inc.,  Winslow,  ME. 

P.  Garrett,  J.  S.  Williams,  C.  F.  Rossoll,  and  A.  L. 

Tolman. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water  Well  Association,   Dublin,  Ohio.    1989.   p 

329-343,  3  fig,  4  tab,  19  ref. 

Descriptors:  'Classification,  "Groundwater  pollu- 
tion, "Water  pollution  control,  Aquifers,  DRAS- 
TIC, Geohydrology,  Groundwater  recharge, 
Maine,  Path  of  pollutants,  Permeability,  Water  pol- 
lution sources,  Water  quality  management. 

The  State  of  Maine  evaluated  both  DRASTIC  (a 
standardized  method  for  evaluating  groundwater 
pollution  potential  using  geohydrologic  settings) 
and  a  custom  modified  system  to  see  if  either  could 
map  groundwater  vulnerability.  The  two  systems 
were  tested  at  known  sites  of  groundwater  con- 
tamination to  determine  the  correlation  between 
actual  contamination  and  'vulnerability'.  A  poor 
correlation  was  found  for  both  systems.  One 
reason  for  this  seems  to  be  that  the  fractured 
bedrock  aquifer  is  more  vulnerable  than  sand  and 
gravel,  as  demonstrated  in  several  independent  in- 
vestigations. Therefore,  although  a  vulnerability 
classification  systems  may  be  useful  for  certain 
specific  purposes,  multi-purpose  classification  sys- 
tems are  too  full  of  unidentified  uncertainties  to  be 
useful  for  local  decision-making,  where  most  land 
use  decisions  are  made.  Other  problems  with  vul- 
nerability classification  systems  are:  (1)  the  DRAS- 
TIC method  assumes  that  a  contaminant,  with  the 
mobility  of  water,  is  introduced  at  the  surface;  (2) 
both  DRASTIC  and  the  Maine  Modified  rating 
schemes  assign  low  scores  to  deep  water  tables  and 
high  scores  to  permeable  soils  and  surficial  depos- 
its. In  Maine's  climate,  however,  deep  water  tables 
are  only  possiable  with  permeable  soils.  Where 
deep  water  tables  to  occur  in  permeable  deposits, 
the  scores  tend  to  counter  each  other.  This  tends  to 
bring  scores  into  a  middle  range  without  much 
discriminating  power.  Similarly,  clays  are  general- 
ly recognized  as  low  vulnerability  deposits;  (3) 
recharge  versus  discharge  was  not  considered  as 
one  of  the  DRASTIC  factors,  because  natural  dis- 
charge can  easily  be  revered  by  pumping  from  a 


well;  (4)  vulnerability  scores  are  generally  assigned 
by  technicians  without  extensive  field  experience; 
and  (5)  the  DRASTIC  manual  specifically  states 
that  the  method  'is  designed  to  evaluate  ground- 
water pollution  potential  from  a  regional  perspec- 
tive and  should  be  applied  to  areas  100  acres  or 
larger  in  size...'  This  size  caveat  could  lead  to  the 
misapplication  of  the  method  (See  also  W90- 
09479)  (Lantz-PTT) 
W90-09503 


PAST,  PRESENT  AND  FUTURE  OF  GROUND- 
WATER DEVELOPMENT  IN  THE  TRI-CITIES 
OF  KITCHENER,  WATERLOO  AND  CAM- 
BRIDGE ONTARIO,  CANADA. 

Water  and  Earth  Science  Associates  Ltd.,  Carp 

(Ontario). 

For  primary  bibliographic  entry  see  Field  4B. 

W90-09507 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


CONSIDERATIONS     FOR     REDUCING    THE 
COST  OF  TESTING  DREDGED  MATERIAL. 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-08755 


WATER  AND  EFFLUENT  MANAGEMENT  IN 
INDUSTRY:  OBTAINING  AND  USING  INFOR- 
MATION TO  FACILITATE  MEANINGFUL  DE- 
CISION MAKING. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa). 

For  primary  bibliographic  entry  see  Field  5G. 
W90-08772 


EQUITABLE  GROUNDWATER  MANAGE- 
MENT IN  THE  TUCSON  ACTIVE  MANAGE- 
MENT AREA. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 
For  primary  bibliographic  entry  see  Field  4B. 

W90-08848 


WATER  ALLOCATION  UNDER  A  RIPARIAN 

SYSTEM  TAKING  INTO  ACCOUNT  SURFACE 

AND  GROUNDWATER  INTERACTIONS-THE 

CASE  OF  IRRIGATION   DEVELOPMENT  IN 

THE  HEADWATERS  OF  THE  SUSQUEHANNA 

RIVER. 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  6E. 

W90-08857 


ECONOMIC  ANALYSIS  OF  IRRIGATION  SYS- 
TEMS. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
For  primary  bibliographic  entry  see  Field  3F. 

W90-08954 


INTERBASIN  WATER  TRANSFERS:  AN  ECO- 
NOMIC PANACEA  OR  A  POLITICAL  PLOY. 

K.  W.  Easter,  and  N.  Becker. 

Journal  of  the  Minnesota  Academy  of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  154-157,  Fall  1989.  1 
tab,  12  ref.  NOAA  Grant  no.  NA86AA-D-SG1 12. 

Descriptors:  "Cost  analysis,  "Great  Lakes,  "Inter- 
basin  transfers,  "Legal  aspects,  "Water  law.  Eco- 
nomic aspects,  Judicial  decisions,  Michigan,  New 
York,  Ontario,  Quebec,  Water  resources  manage- 
ment. 

Transferring  water  over  long  distances  is  nothing 
new  for  the  United  States.  New  concern  about  the 
open  access  nature  of  the  Great  Lakes  was  sparked 
by  the  1982  Sporhase  Supreme  Court  Decision, 
which  limited  states'  power  to  prevent  interbasin 
water  transfers.  Concern  was  intensified  by  the 
1988  drought  in  the  Midwest,  the  growing  water 
problems  facing  the  southwestern  states,  and  the 


continued  shift  of  the  U.  S.  population  to  the  Sun 
Belt.  In  response  to  the  court  decision,  the  Great 
Lakes  Charter  was  adopted  which  established  a  set 
of  management  rules  for  new  interbasin  water 
transfers  and  other  consumptive  water  uses.  How- 
ever, not  all  Great  Lakes  states  have  implemented 
the  Charter  provisions  and,  even  if  they  did,  it  is 
not  clear  that  the  Charter  objectives  could  be 
reached.  The  big  losers  from  a  large  interbasin 
water  transfer  would  be  hydropower  and  naviga- 
tion interests.  The  states  most  affected  would  be 
New  York  and  Michigan,  along  with  the  two 
Canadian  provinces,  since  they  produce  and  use 
most  of  the  hydropower  on  the  Great  Lakes.  It 
appears  that,  given  the  high  costs  of  large  interba- 
sin water  transfers,  they  could  not  be  economically 
justified,  particularly  those  designed  to  provide 
irrigation  water  for  the  southwestern  states.  Only 
small  water  transfers  for  urban  or  industrial  uses 
would  have  a  chance  of  passing  any  economic 
efficiency  or  political  test.  (Author's  abstract) 
W90-08994 


IRRIGATION  WATER  PRICING  POLICIES  TO 
REDUCE  AND  FINANCE  SUBSURFACE 
DRAINAGE  DISPOSAL. 

Hebrew   Univ.   of  Jerusalem,   Rehovoth   (Israel). 

Faculty  of  Agriculture. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09016 


ALLOCATIVE  EFFICIENCY  IMPLICATIONS 
OF  WATER  POLLUTION  ABATEMENT  COST 
COMPARISONS. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-09153 


OPTIMIZATION  OF  THE  PUMPING  SCHED- 
ULE IN  AQUIFER  REMEDIATION  UNDER 
UNCERTAINTY. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-09162 


ECONOMIC    POLICIES    FOR    REGULATING 
AGRICULTURAL  DRAINAGE  WATER. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For   primary   bibliographic   entry   see   Field   5G. 
W90-09353 


COST-EFFECTIVE  ANALYSIS. 

Moffa  and  Associates,  Syracuse,  NY. 

P.  E.  Moffa. 

IN:  Control  and  Treatment  of  Combined-Sewer 

Overflows.  Van  Nostrand  Reinhold,  New  York. 

1990.  p  191-208,  13  fig,  1  tab,  8  ref. 

Descriptors:  "Combined  sewer  overflows,  "Cost 
analysis,  "Cost-benefit  analysis,  "Storm-overflow 
sewers,  "Urban  hydrology,  "Water  pollution  con- 
trol, Best  management  practices,  Case  studies, 
Costs,  District  of  Columbia,  New  York,  Onondaga 
Lake,  Water  quality  management. 

When  costs  are  plotted  against  benefits,  the  break 
or  the  'knee'  of  the  curve  is  that  point  where 
additional  benefits  result  in  more  rapidly  rising  unit 
costs,  or  the  period  beyond  where  there  are  dimin- 
ishing returns.  The  stormwater  and  combined 
sewer  overflow  (CSO)  problem  presents  a  high 
degree  of  variability  in  terms  of  rate  of  flow, 
volume,  pollutants  discharged,  and  water  quality 
impact.  This  has  undoubtedly  contributed  to  the 
indecision  by  regulatory  agencies  to  come  to  grips 
with  rules  governing  CSO  abatement.  This  chapter 
presents  a  methodology  that  focuses  on  cost-bene- 
fit relationships.  This  approach  becomes  particular- 
ly important  in  light  of  the  dwindling  nature  of 
federal  and  state  monies  and  the  greater  reliance  on 
local  monies.  A  method  that  combines  the  assump- 
tion that  certain  water  quality  standards  are  associ- 
ated with  the  protection  of  water  uses  and  esti- 
mates of  increased  water  use  potential  appears  to 
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be  the  most  effective  means  of  obtaining  approvals 
and  funding.  Two  case  studies,  one  from  Ononda- 
ga Lake.  NY.  and  another  from  Washington,  DC, 
are  presented  to  illustrate  cost-benefit  relationships. 
A  best  management  practice  (BMP)  program  cost- 
ing $10  million  was  conducted  on  Onondaga  Lake, 
comprised  of:  (1)  cleaning  of  sewers;  (2)  raising  of 
weir  elevations;  and  (3)  installing  backwater  gates, 
which  has  resulted  in  a  significant  reduction  of 
annual  loadings  to  the  lake.  It  has  been  estimated 
that  as  a  result  of  the  diversion  of  such  volumes, 
the  annual  loading  of  phosphorus  to  the  lake  from 
CSO  discharges  has  been  reduced  by  >  85%.  In 
Washington,  DC,  a  two-segment  abatement  pro- 
gram was  developed  that  consists  of  a  mix  of  both 
collection  system  optimization  and  capital  inten- 
sive measures.  The  first  segment  of  the  plan  con- 
sists of:  (1)  minimal  modification  of  the  existing 
sewage  system  to  maximize  conveyance  system 
capacity;  (2)  a  telemetry  system  to  control  over- 
flows; and  (3)  the  construction  of  a  400-million 
gallon/day  end-of-pipe  treatment  facility  near  the 
Robert  Kennedy  Memorial  Stadium  for  remedi- 
ation of  particular  water  quality  problems  in  the 
Anacostia  River.  This  facility  consists  of  three  57- 
ft  diameter  swirl  concentrators,  followed  by  high- 
rate  disinfection  and  post-kill  neutralization.  (See 
also  W90-09375)  (Lantz-PTT) 
W90-09380 


6D.  Water  Demand 


LIFE  OF  ITS  OWN:  THE  POLITICS  AND 
POWER  OF  WATER. 

California  Univ.,  Los  Angeles. 

R.  Gottlieb. 

Harcourt     Brace    Jovanovich,     Publishers,     New 

York.  1988.  332p. 

Descriptors:  'Political  aspects,  'Social  aspects, 
'Water  demand,  'Water  policy,  'Water  rights, 
Administrative  agencies,  Federal  jurisdiction,  Insti- 
tutional constraints,  Public  policy,  Regulations, 
Water  quality,  Water  resources  development. 

This  book  is  an  exploration  of  the  players  and  the 
issues  of  the  water  industry  and  the  social  realities 
they  engender.  Though  the  water  industry  has 
always  been  predominantly  local  in  composition,  it 
has  thrived  in  its  relationship  with  Congress  and 
the  federal  agencies,  although  those  ties,  as  de- 
scribed in  chapter  2,  have  today  become  more 
problematic.  Water  policy  has  also  been  a  reflec- 
tion of  the  strategies  and  objectives  of  the  domi- 
nant players,  particularly  agriculture  and  urban 
interests-the  subjects  of  the  third  and  fourth  chap- 
ters. While  the  players  within  the  water  industry 
maneuver  and  reposition  themselves,  they  have  at 
the  same  time  been  obliged  to  confront  a  different 
set  of  issues  and  a  growing  array  of  critics  of  their 
overall  water  policies,  as  the  fifth  and  sixth  chap- 
ters describe.  As  concerns  regarding  new  forms  of 
contamination  have  emerged,  the  public  has  shifted 
its  focus  to  the  quality  of  the  water  rather  than  its 
availability.  Water  quality  has  become  both  an 
urban  and  a  rural  issue,  affecting  as  much  industry 
as  municipalities  and  agriculture.  These  issues  in 
turn  have  forced  the  water  industry  to  contend 
with  differing  interpretations  of  the  role  and  pur- 
pose of  the  water  agencies  themselves  and  the 
policies  they  pursue.  Social  movements  have 
sought  to  address  the  ways  in  which  these  water 
policies  are  established  and  objectives  are  defined. 
The  water  industry  has  been  challenged,  and  the 
outcome  is  still  in  doubt.  (Lantz-PTT) 
W90-08747 


SOME    DYNAMIC    DEMAND    ASPECTS    OF 
NETWORK  ANALYSIS  MODELLING. 

Ward,  Ashcroft  and  Parkman,  Chester  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08781 


TIME  SERIES  MODELLING  OF  WATER 
DEMAND-A  STUDY  ON  SHORT-TERM  AND 
LONG-TERM  PREDICTIONS. 

Instituto    de     Ingenieria    Cibernetica,     Barcelona 

(Spain). 

For  primary  bibliographic  entry  see  Field  5F. 


W90-08789 


APPLICATIONS  OF  TIME  SERIES  ANALYSIS 
TO  WATER  DEMAND  PREDICTION. 

Tongji  Univ.,  Shanghai  (China).  Dept.  of  Environ- 
mental Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 

W90-08790 


AUTOMATED   METHOD   FOR   PROCESSING 
CONSUMER  DEMAND  INFORMATION  WITH 
REFERENCE     TO     WATER     DISTRIBUTION 
SYSTEM  MODELLING--THE  DEVELOPMENT 
OF   A   DEMAND   ALLOCATION    AND   MAP- 
PING PACKAGE  (DAMP). 
Severn-Trent  Water  Authority  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08791 


PRACTICAL  APPLICATION  OF  COMPUTER 
AIDED  SIMULATION  AND  OPTIMIZATION 
TO  THE  LEICESTER  WATER  SUPPLY  MEL- 
BOURNE AQUEDUCTS  SYSTEM. 

Severn-Trent  Water  Authority,  Leicester  (Eng- 
land). Eastern  Div. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08815 


NATIONAL  FOREST  SYSTEM:  AMERICA'S 
HEADWATERS. 

Lolo  National  Forest,  Missoula,  MT. 
A.  E.  Rosquist. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  1-7,  2  fig,  11  ref. 

Descriptors:  'Forest  watersheds,  'Headwaters, 
'Headwaters  hydrology,  'Water  supply,  'Water- 
shed management,  Forest  Service,  Institutions, 
River  basin  development,  River  basins,  Water 
management. 

National  Forest  System  lands  in  the  western 
United  States  comprise  21%  of  the  region's  total 
land  area  but  yield  over  55%  of  the  region's 
streamflow  and  provide  more  than  90%  of  the 
West's  usable  water  supply.  Particularly  in  the 
west,  more  headwater  basins  are  in  public  owner- 
ship and  managed  as  National  Forests.  The  great 
rivers  of  the  west  (the  Columbia,  Missouri,  Colora- 
do, Platte,  and  Rio  Grande)  all  have  their  headwa- 
ters in  National  Forests.  Twenty  National  Forests 
straddle  the  Continental  Divide  between  Canada 
and  Mexico  and  another  two  dozen  lie  along  the 
slopes  of  the  Cascade  and  Sierra  Nevada  Mountain 
Ranges.  Outside  the  Forest  Service,  the  agency 
charged  with  administering  the  National  Forests, 
these  facts  seem  lost  to  water  and  land  manage- 
ment planners  struggling  to  resolve  the  almost 
universally  recognized  'coming  water  supply 
crisis.'  Water  resource  planners  must  be  aware  of 
the  value  of  these  National  Forest  watersheds  and 
take  steps  to  become  involved  in  the  planning  of 
their  management  and  development.  (See  also 
W90-08822)  (Author's  abstract) 
W90-08823 


EQUITABLE  GROUNDWATER  MANAGE- 
MENT IN  THE  TUCSON  ACTIVE  MANAGE- 
MENT AREA. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  4B. 
W90-08848 


ECONOMIC  ANALYSIS  OF  IRRIGATION  SYS- 
TEMS. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
For  primary  bibliographic  entry  see  Field  3F. 

W90-08954 


HYDROPOWER  RESEARCH  AND  DEVELOP- 
MENT IN  MINNESOTA. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 


R.  E.  A.  Arndt,  and  J.  S.  Gulliver. 
Journal   of  the   Minnesota   Academy   of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  125-133,  Fall  1989.  9 
fig,  25  ref. 

Descriptors:  'Cost  analysis,  'Hydroelectric  plants, 
'Hydroelectric  power,  'Water  resources  develop- 
ment, 'Water  use,  Economic  aspects.  Hydraulic 
machinery,  Minnesota,  Turbines. 

Hydropower  was  initially  developed  in  the  1880s 
and  grew  steadily  through  the  large  public  works 
projects  of  the  1930s.  Although  the  operation  of 
small  hydropower  plants  waned  during  the  period 
from  1940-1980,  escalating  energy  costs  fueled  an 
increase  in  research  and  development  in  the  early 
1980s.  Though  hydropower  development  in  Min- 
nesota accounts  for  a  relatively  small  percentage  of 
its  total  electricity  production  (2-3%),  it  has  a  very 
favorable  impact  on  Minnesota's  economy.  Every 
dollar  saved  on  fuel  purchases  outside  of  Minneso- 
ta is  the  equivalent,  considering  the  average  eco- 
nomic turnover  of  money  in  Minnesota,  to  spend- 
ing three  dollars  within  the  State.  In  addition,  an 
estimated  320  million  dollars  of  possible  new  con- 
struction of  economical  hydropower  installations 
would  also  represent  a  significant  boost  to  the  local 
economy  since  hydropower  is  a  technology  that 
can  be  developed  with  Minnesota-based  engineer- 
ing firms  and  construction  contractors.  The  cur- 
rent hydropower  capacity  of  Minnesota  is  165 
megawatts  (MW),  with  additional  potential  capac- 
ity of  164  MW.  Of  this  potential  capacity,  72  MW 
is  currently  under  development.  Research  is  being 
conducted  by  the  St.  Anthony  Falls  Hydraulic 
Laboratory  on  water  quality  issues  and  improving 
the  technology  of  hydropower  plants.  (Tappert- 
PTT) 
W90-08989 


CALCULATING    COLLECTIVE    IRRIGATION 

NETWORKS  WITH  DEMAND  LIMITATIONS 

(CALCUL  DES  RESEAUX  COLLECTIFS  D'lR- 

RIGATION  AVEC  LIMITATION  DE  LA  DE- 

MANDE). 

J.  M.  Revuelta  Prieto. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  1,  p  73- 

77,    1990.    1   fig,   3  tab,   5  ref.   English  summary. 

Descriptors:  'Irrigation  design,  'Irrigation  engi- 
neering, 'Irrigation  requirements,  'Water  demand, 
Clement  method,  Flow  rates,  Mathematical  equa- 
tions, Probability  distribution,  Statistical  analysis, 
Water  resources  management. 

The  use  of  the  Clement  method  for  calculating  the 
flow  of  an  irrigation  network  with  on-demand 
water  distribution  is  briefly  discussed.  When  water 
demand  is  limited  by  the  incoming  flow  rate,  the 
binomial  distribution  of  probabilities  (which  justi- 
fies the  Clement  formula)  must  be  replaced  by  a 
real  distribution.  However,  if  a  reasonable  proba- 
bility (rather  than  absolute  certainty)  will  suffice, 
then  good  results  can  be  achieved  by  dimensioning 
the  branches  or  the  irrigation  network  for  the 
simultaneous  operation  of  a  number  of  inlets.  The 
method  is  illustrated  by  the  case  of  an  irrigation 
system  with  a  total  flow  of  300  L/sec  distributed 
through  a  network  having  100  inlets,  each  with  a 
capacity  of  10  L/sec.  Obviously  the  demand  is 
limited  when  no  more  than  30  inlets  are  in  simulta- 
neous operation.  The  method  has  the  following 
disadvantages:  (1)  it  can  lead  to  over-dimensioning 
of  the  irrigation  network,  especially  in  the 
branches  far  from  the  head;  (2)  as  the  head  of  the 
network  is  approached,  operating  efficiency  is  so 
very  low  that  an  invalidation  of  the  formula  would 
be  justified;  and  (3)  in  order  to  improve  the  effi- 
ciency in  the  head  of  the  network,  the  probability 
of  each  inlet  being  in  operation  is  artificially  de- 
creased by  increasing  the  hours  used  for  irrigation. 
This  makes  the  method  even  more  artificial,  by 
assigning  the  same  probability  of  operation  during 
the  nighttime  as  during  the  day.  (Creskoff-PTT) 
W90-09059 


CLIMATE  INDUCED  HYDROLOGICAL 
SHIFTS  IN  EUROPE  AND  THEIR  IMPLICA- 
TION SPECTRUM-UNIQUE  OPPORTUNITY 
TO  STRENGTHEN  HYDROLOGY. 
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Water  Law  and  Institutions — Group  6E 


Swedish  Natural  Science  Research  Council,  Stock- 
holm. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-09092 


EFFECTS     OF     CLIMATE     VARIATION     OF 
PUBLIC  WATER  SUPPLY. 

Central  Forecast  Office,  Lusaka  (Zambia).  Dept 

of  Meteorology. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09104 


GLOBAL     CLIMATIC     CHANGE:     IMPLICA- 
TIONS FOR  ENERGY  POLICY. 

Minnesota  Univ.,   Minneapolis.   Hubert  H.   Hum- 
phrey Inst,  of  Public  Affairs. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-09105 


IMPACT  OF  CLIMATE  ON  THE  OPERATION 
OF  THE  FRENCH  ELECTRIC  SYSTEM. 

Electricite  de  France,  Grenoble. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09106 


STUDY  OF  WATER  RESOURCES  SYSTEMS 
OPERATION  TAKING  ACCOUNT  OF  CLI- 
MATIC CHANGES. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09112 


COMPARISON  OF  DISCHARGE  METHODS 
AND  HABITAT  OPTIMIZATION  FOR  REC- 
OMMENDING INSTREAM  FLOWS  TO  PRO- 
TECT FISH  HABITAT. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.   of  Fisheries   and   Wildlife   Sciences. 
For  primary  bibliographic  entry  see  Field  81. 
W90-09250 


6E.  Water  Law  and  Institutions 


LIFE    OF    ITS    OWN:    THE    POLITICS    AND 
POWER  OF  WATER. 

California  Univ.,  Los  Angeles. 

For   primary   bibliographic   entry   see   Field   6D. 

W90-08747 


RIVERS  AT  RISK:  THE  CONCERNED  CITI- 
ZEN'S GUIDE  TO  HYDROPOWER. 

American  Rivers,  Inc.,  Washington,  DC. 

J.  Echeverria,  P.  Barrow,  and  R.  Roos-Collins. 

Island  Press,  Washington,  DC.  1989.  214p. 

Descriptors:  'Ecological  effects,  *Environmental 
impact,  'Federal  Energy  Regulatory  Commission, 
'Hydroelectric  power,  'Water  resources  develop- 
ment, 'Watershed  management,  Dams,  Federal  ju- 
risdiction, Licensing,  Multiobjective  planning, 
Public  participation,  Public  policy. 

By  early  1988,  according  to  the  Federal  Energy 
Regulatory  Commission  (FERC),  more  than  2,000 
hydro  projects  were  operating.  A  project  often 
consists  of  several  dams,  so  the  number  of  actual 
structures  is  even  larger.  The  US  EPA  has  estimat- 
ed private  hydro  dams  at  15,000.  The  large  dis- 
crepancy in  the  figures  suggests  the  lack  of  com- 
prehensive oversight  given  to  river  development. 
FERC  estimates  that  1,500  new  dams  may  eventu- 
ally be  built,  continuing  to  extinguish  natural 
rivers.  This  book  is  directed  toward  anyone  trying 
to  deal  with  hydro  dams.  The  book  aims  to  help 
the  individual:  (1)  intervene  in  hydropower  pro- 
ceedings; (2)  direct  hydro  development  away  from 
rivers  deserving  preservation;  (3)  deal  efficiently 
with  the  Federal  Energy  Regulatory  Commission; 
and  (4)  use  hydro  licensing  and  relicensing  proce- 
dures to  guarantee  adequate  fish  passage,  sufficient 
water  releases,  and  better  public  access  to  rivers. 
The  book  deals  with  nonfederal  hydro  dams, 
which  are  under  the  jurisdiction  of  FERC,  rather 
than   with   public   dams,   which   are  operated   by 


various  federal  agencies  such  as  the  Army  Corps 
of  Engineers  and  the  Bureau  of  Reclamation.  Non- 
federal projects  include  those  operated  by  utilities, 
independent  power  producers,  manufacturers, 
cities  and  towns,  and  so  on.  These  make  up  90%  of 
existing  hydro  projects.  (Lantz-PTT) 
W90-08748 


PROTECTING  NONTIDAL  WETLANDS. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 

Nontidal  Wetlands  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08757 


CHESAPEAKE  EXECUTIVE  COUNCIL,  FIRST 
PROGRESS  REPORT  UNDER  THE  1987 
CHESAPEAKE  BAY  AGREEMENT. 

Environmental     Protection     Agency,     Annapolis, 

MD.  Chesapeake  Bay  Program. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-08760 


BRIEF  HISTORY  OF  WILDERNESS  WATER 
POLICY  IN  THE  UNITED  STATES. 

Kansas  State  Univ.,   Manhattan.   Dept.  of  Land- 
scape Architecture. 
A.  R.  Tautges. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  9-20,  1  tab,  40 
ref. 

Descriptors:  'Environmental  policy,  'Forest  wa- 
tersheds, 'Headwaters  hydrology,  'Legislation, 
'Wilderness  areas,  Federal  jurisdiction,  History, 
Legal  aspects,  Regulations. 

The  most  significant  watersheds  in  the  United 
States  have  their  origins  within  the  boundaries  of 
federally  designated  wilderness  areas.  A  brief  his- 
tory of  the  federal  policies  which  have  affected 
water  resources  in  wilderness  is  outlined.  Though 
a  legal  definition  of  wilderness  did  not  exist  in  the 
United  States  until  The  Wilderness  Act  of  1964, 
the  origins  of  wilderness  as  a  public  land  use  data 
back  to  formation  of  the  first  'Forest  Reserves', 
'Primitive  Areas',  and  the  Forest  Service  regula- 
tions of  Robert  Marshall.  Other  policies  of  impor- 
tance to  wilderness  water  issues  include  the  Multi- 
ple-Use Sustained  Yield  Act,  National  Environ- 
mental Policy  Act  (1969),  Federal  Land  Policy  and 
Management  Act  (1976),  National  Forest  Manage- 
ment Act  (1976),  and  the  Alaska  National  Interest 
Lands  Conservation  Act  (1980).  (See  also  W90- 
08822)  (Author's  abstract) 
W90-08824 


NONPOINT  SOURCE  POLLUTION  MANAGE- 
MENT AND  COMPLIANCE  WITH  REGULA- 
TORY MANDATES. 

Forest   Service,   San   Francisco,   CA.   Range  and 

Watershed  Management. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-08825 


FEDERAL  NONPOINT  SOURCE  CONTROL 
EFFORTS-HISTORICAL  GAO  OBSERVA- 
TIONS. 

General  Accounting  Office,  Washington,  DC. 
For   primary   bibliographic   entry   see   Field    5G. 
W90-08826 


INSTITUTIONAL  BARRIERS  TO  POLICY 
CHANGE-IMPLICATIONS  FOR  RIPARIAN 
HABITAT  PROTECTION  IN  ARIZONA. 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

M.  E.  Wilkosz,  and  D.  A.  King. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  259-267,  32  ref. 

Descriptors:  'Arizona,  'Environmental  protection, 
'Headwaters  hydrology,  'Institutional  constraints, 
•Public  policy,  'Riparian  rights,  Administrative 
decisions,  Political  aspects,  Riparian  land,  Riparian 
waters,  Social  aspects. 


The  degradation  and  destruction  of  riparian  habi- 
tats in  Arizona  has  been  an  issue  of  public  concern 
since  the  late  1960's.  Scientific,  environmental,  and 
recreational  interest  groups  have  attempted  to 
pressure  government  into  creating  policies  foster- 
ing riparian  habitat  protection  and  management.  In 
the  past  decade  pressure  has  increased  consider- 
ably. One  reason  why  policy  change  has  not  yet 
occurred  is  that  there  are  several  formidable  insti- 
tutional barriers  to  be  overcome.  Arizona  current- 
ly lacks  an  effective  decision-making  forum  that 
could  help  to  overcome  these  barriers.  This  paper 
describes  why  riparian  areas  are  important  to  Ari- 
zona, and  discusses  the  administrative,  political, 
cultural,  and  ideological  barriers  to  policy  change. 
One  possible  organizational  solution  to  these  bar- 
riers would  be  a  new  forum  for  public,  multiple- 
group,  and  interagency  participation.  Such  a  forum 
could  provide  the  opportunity  for  administrative 
coordination  and  group  consensus-building  so  that 
coordinated  and  politically  acceptable  policy 
changes  could  be  achieved.  (See  also  W90-08822) 
(Author's  abstract) 
W90-08849 


WATER  ALLOCATION  UNDER  A  RIPARIAN 
SYSTEM  TAKING  INTO  ACCOUNT  SURFACE 
AND  GROUNDWATER  INTERACTIONS-THE 
CASE  OF  IRRIGATION  DEVELOPMENT  IN 
THE  HEADWATERS  OF  THE  SUSQUEHANNA 
RIVER. 

Cornell  Univ.,  Ithaca,  NY. 
T.  S.  Steenhuis,  and  D.  Allee. 
IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  341-350,  3  fig,  12 
ref. 

Descriptors:  'Headwaters  hydrology,  'Riparian 
land,  'Riparian  waters,  'Susquehanna  River, 
'Water  allocation,  'Water  rights,  'Water  supply, 
Flow  discharge,  Hydrologic  regime,  Irrigation 
water,  Low  flow,  Model  studies,  Surface-ground- 
water  relations. 

The  Susquehanna  River  Basin  Commission  has 
adopted  a  rule  that  any  withdrawal  that  would 
reduce  the  flow  below  a  'seven  day,  ten  year' 
quantity  must  be  made  up  by  reservoir  releases  or 
terminated.  This  is  to  assure  flows  sufficient  for 
instream  uses  and  discharges  to  the  Chesapeake 
Bay.  Irrigation  can  both  withdraw  water  from 
current  flows  and  enlarge  flows  at  a  future  time 
due  to  the  augmentation  of  groundwater.  Timing 
may  be  such  that  the  augmented  groundwater 
reaches  the  stream  at  or  near  the  natural  low  flows. 
Thus,  irrigation  may  serve  a  function  in  flow  man- 
agement similar  to  reservoir  releases.  New  storage 
for  low  flow  releases  is  expected  to  be  expensive 
and  controversial.  Modeling  of  irrigation  develop- 
ment and  the  surface/groundwater  system  to  meet 
these  institutional  needs  involved  some  unique  pro- 
cedures. Organizational  arrangements  to  limit 
withdrawals  in  the  driest  years  would  be  difficult 
to  develop  and  enforce  unless  there  were  careful 
development  of  understanding  of  the  need  for  such 
constraints  and  defensible  accuracy  in  their  appli- 
cation. This  modeling  has  provided  the  planning 
and  management  tools  required  to  plan  at  the  basin 
level  yet  regulate  at  the  individual  farm  level.  (See 
also  W90-08822)  (Author's  abstract) 
W90-08857 


COMPREHENSIVE  COUNTY  WATER  PLAN- 
NING PROCESS  IN  SOUTH  CENTRAL  MIN- 
NESOTA. 

Mankato   State   Univ.,   MN.   Dept.   of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-08993 


INTERBASIN  WATER  TRANSFERS:  AN  ECO- 
NOMIC PANACEA  OR  A  POLITICAL  PLOY. 

For  primary  bibliographic  entry  see  Field  6C. 
W90-08994 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6E — Water  Law  and  Institutions 


LEGISLATIVE  COMMISSION  ON  MINNESO- 
TA RESOURCES  INVOLVEMENT  IN  WATER 
RESOURCE  PROGRAMS. 

J.  Velin,  and  G.  Orning. 

Journal   of  the   Minnesota   Academy   of  Science 

JMNAAC,  Vol.  55,  No.   1,  p  158-160,  Fall   1989. 

Descriptors:  *Grants,  *Minnesota,  *Water  re- 
sources institutes,  *Water  resources  management, 
Legal  aspects.  Zoning. 

The  Legislative  Commission  on  Minnesota  Re- 
sources (LCMR)  has  funded  more  than  $32  million 
worth  of  projects  in  three  water-related  areas  since 
1963.  These  areas  include  water  resource  descrip- 
tion and  use,  improved  techniques  for  water  man- 
agement, and  projects  that  contribute  to  the  devel- 
opment and  preservation  of  water  resources.  The 
Commission  has  funded  inventory  programs  which 
better  define  and  describe  the  location,  quality,  and 
amount  of  use  for  both  surface  and  groundwater 
resources.  Representative  studies  include  an  inven- 
tory of  the  state's  lakeshore  resources,  programs  to 
map  and  computerize  rivers  and  drainage  ditches, 
and  a  variety  of  groundwater  contamination  stud- 
ies. The  Commission  has  also  sponsored  programs 
to  foster  the  development  of  comprehensive  water 
policy  and  program  management  guidelines,  in- 
cluding zoning  studies  and  local  water  planning 
legislation.  In  three  water  resource-related  areas 
(lakes,  wetlands,  and  rivers),  the  Commission  has 
invested  money  for  both  resource  acquisition  and 
development.  (Tappert-PTT) 
W90-08995 


PERSPECTIVE     ON     BIOLOGICAL     ASSESS- 
MENTS. 

Monsanto  Co.,  St.  Louis,  MO. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-090O3 


GROUND  WATER:  A  STATE  GOVERNMENT 
PERSPECTIVE. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-09086 


TOXIC  SUBSTANCES  IN  SURFACE  WATER. 

George  Washington  Univ.,  Washington,  DC.  Div. 
of  Occupational  and  Environmental  Medicine. 
For   primary   bibliographic   entry   see   Field    5G. 
W90-09214 


TRANSMISSION    MAIN    ANSWERS    WATER 
WOES. 

R  and  D  Engineering  and  Land  Surveying,  Buffa- 
lo, NY. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-09230 


RATIONALE      FOR      OHIO'S      DETERGENT 
PHOSPHORUS  BAN. 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Regional 

Office. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09343 


ACID  RAIN  POLICY  IN  THE  NETHERLANDS: 
APPLICATION  OF  MEDIATION  TECH- 
NIQUES. 

Institute  for  Environment  and  Systems  Analysis, 

Amsterdam  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09359 


USE  OF  AN  ECOSYSTEM  APPROACH  TO  RE- 
STORE DEGRADED  AREAS  OF  THE  GREAT 
LAKES. 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-09360 


RECENT  DEVELOPMENTS  IN  ENVIRON- 
MENTAL PROTECTION  IN  INDIA:  POLLU- 
TION CONTROL. 


For   primary   bibliographic   entry   see   Field    5G. 
W90-09361 


WATER  RIGHTS  LAWS  IN  THE  NINETEEN 
WESTERN  STATES.  VOLUME  III. 

W.  A.  Hutchins. 

Miscellaneous  Publication  No.  126,  United  States 
Department  of  Agriculture,  Washington,  DC. 
1977.  793p. 

Descriptors:  'Water  rights,  *Water  law,  "Legal 
aspects,  "International  law,  International  waters, 
"Interstate  compacts,  Interstate  rivers,  Internation- 
al agreements,  Water  use,  Interagency  coopera- 
tion, Water  policy. 

Federal-State  relations,  interstate  dimensions  of 
water  rights,  and  international  law  affecting  water 
rights  are  reviewed.  Subjects  covered  include: 
commerce  power,  federal  power,  legislative  pro- 
posals, litigation  between  states,  validity  of  state 
legislative  restrictions  on  interstate  water  use,  and 
international  water  treaties  between  the  United 
State,  Canada,  and  Mexico.  In  an  appendix,  the 
water-rights  systems  in  operation  in  the  nineteen 
western  states  are  summarized.  A  table  of  cases 
cited  is  also  included.  (See  W76-02105,  W76-03916 
and  W90-09308  thru  W90-09310)  (White-Reimer- 
PTT) 
W90-09371 


FEDERAL-STATE  RELATIONS. 

H.  H.  Ellis,  and  J.  P.  De  Braal. 
IN:  Water  Rights  Laws  in  the  Nineteen  Western 
States.  Volume  III,  Miscellaneous  Publication  No. 
1206,   United   States  Department   of  Agriculture, 
Washington,  D.C.  1977.  p  1-65. 

Descriptors:  "Administrative  agencies,  "Interagen- 
cy cooperation,  "Jurisdiction,  Legislation,  Water 
rights,  "Water  law,  "Legal  aspects.  Navigable 
waters,  Interstate  commerce,  Federal  waters,  State 
waters. 

The  national  framework  of  Federal  Constitutional 
and  statutory  provisions  and  related  court  deci- 
sions, particularly  as  they  affect  the  operation  of 
the  water  laws  of  the  Western  States  are  examined. 
Insofar  as  consistent  with  Federal,  interstate,  or 
international  limitations,  each  State  may  adopt  its 
own  system  of  water  law;  however,  States  are  only 
quasi-sovereign.  Economic  activity  and  movement 
within  the  United  States  require  that  State  powers 
be  limited  in  the  interests  of  interstate  commerce. 
Judicial  or  statuatory  criteria  by  which  to  deter- 
mine navigable  waters  for  various  Federal  pur- 
poses may  vary,  depending  on  the  particular  con- 
stitutional or  statutory  provisions  or  matters  at 
issue.  The  Supreme  Court  has  recognized  the 
States'  vital  interest  in  the  control  over  navigable 
water  for  the  interests  of  their  citizens  until  con- 
gress in  some  way  asserts  its  superior  power.  In 
some  cases  the  land  involved  may  be  owned  as 
part  of  the  public  domain  or  may  have  been  ac- 
quired for  the  performance  of  various  governmen- 
tal functions.  In  these  cases  questions  may  arise 
concerning  the  use  of  water  originating  on  or 
flowing  through  the  land.  The  respective  roles  of 
Federal  and  State  Governments  in  regard  to  water 
rights  have  been  a  subject  of  controversy  for  a 
number  of  years.  Various  bills  pertaining  to  this 
matter  were  introduced  in  the  Congress  subsequent 
to  the  Pelton  Dam  case  in  1955,  but  none  were 
acted  upon  through  1974.  While  it  is  apparent  that 
the  Federal  powers  relating  to  water  resources  are 
quite  extensive,  in  practice  Congress  has  provided 
for  or  enabled  various  methods  of  recognizing 
State  water-rights  laws  and  has  provided  for  con- 
sultation and  participation  by  the  States  in  several 
Federal  projects.  (See  also  W90-09307)  (White- 
Reimer-PTT) 
W90-09372 


INTERSTATE      DIMENSIONS      OF      WATER 
RIGHTS. 

H.  H.  Ellis,  and  J.  P.  DeBraal. 
IN:  Water  Rights  Laws  in  the  Nineteen  Western 
States.  Volume  III,  Miscellaneous  Publication  No. 
1206,   United   States   Department   of  Agriculture, 
Washington,  D.C.  1977.  p  66- 1 1 5. 


Descriptors:  "Water  rights,  Judicial  decisions, 
"Appropriation,  "Water  law,  "Legal  aspects, 
"Interstate  compacts,  "Interstate  rivers,  Colorado, 
Utah,  Water  use. 

The  United  States  Supreme  Court  is  the  forum  for 
the  judicial  settlement  of  disputes  between  States 
over  the  apportionment  of  the  waters  of  interstate 
streams  and  bodies  of  water.  The  law  evolving 
from  interstate  controversies  acts  as  a  limit  upon 
the  internal  water  law  of  the  States.  A  summary  of 
the  results  of  interstate  water  controversies  is  pre- 
sented. Interstate  compacts  may  have  various  ef- 
fects upon  private  rights  and  State  legislation  relat- 
ing to  water.  An  interstate  compact  may  operate  as 
a  restriction  upon  private  rights  held  under  State 
law  that  are  inconsistent  with  the  compact  and  in 
some  cases  may  be  held  to  be  unconstitutional. 
Interstate  compacts  may  adversely  affect  private 
or  public  water  rights  previously  established  by 
State  law.  Several  statutes  have  been  enacted  in 
the  Western  States  regarding  the  question  of  the 
appropriation  of  water  in  one  State  for  use  in 
another  State.  Some  of  the  variations  in  such  legis- 
lation include:  (1)  Colorado  legislation  which  pro- 
vides that  it  is  unlawful  to  divert  or  transport  the 
waters  of  streams  or  other  sources  of  water  in  the 
State  for  use  into  any  other  State  for  use  therein; 
and  (2)  Utah  legislation  which  provides  that  water 
may  be  appropriated  from  interstate  streams  in 
Utah,  to  be  conveyed  into  any  border  State  for  use 
therein,  provided  the  sister  State  has  reciprocal 
legislation.  (See  also  W90-09307)  (White-Reimer- 
PTT) 
W90-09373 


INTERNATIONAL  LAW  AFFECTING  WATER 
RIGHTS. 

Catholic  Univ.  of  America,  Washington,  DC. 
G.  G.  Waite. 

IN:  Water  Rights  Laws  in  the  Nineteen  Western 
States.  Volume  III,  Miscellaneous  Publication  No. 
1206,  United  States  Department  of  Agriculture, 
Washington,  D.C.  1977.  p  116-140. 

Descriptors:  "Water  law,  "Legal  aspects,  "Interna- 
tional agreements,  "International  law,  Mexico, 
Canada,  United  States,  "Water  rights,  Water  use. 

Disputes  over  the  use  of  resources  common  to 
more  than  one  nation  are  resolved  by  application 
of  international  law,  which,  in  addition  to  treaties, 
includes  generally  accepted  principles  limiting  na- 
tional sovereignty.  These  principles  are  called  'cus- 
tomary international  law'  and  guide  the  Interna- 
tional Court  of  Justice,  or  other  international  tribu- 
nals, in  pronouncing  judgement.  The  substance  of 
customary  international  law  may  be  inferred  from 
similar  provisions  in  a  number  of  treaties.  Treaties 
of  the  United  States  with  Canada  and  Mexico  have 
not  explicitly  pre-empted  private  rights  created  by 
the  various  States  adjoining  the  two  frontiers. 
However,  by  apportioning  the  waters  of  interna- 
tional and  transboundary  streams,  and  by  establish- 
ing classes  of  preferred  water  uses,  the  treaties  do 
limit  the  States'  ability  to  create  water  rights.  Only 
uses  fitting  within  the  national  share  of  water,  and 
within  the  hierarchy  of  uses  may  be  effectively 
established  by  the  States.  Any  State-based  right  to 
use  water  is  susceptible  to  obliteration  should  it 
conflict  with  future  treaty  provisions.  Whether  the 
private  owners  of  such  rights  are  compensated  for 
their  loss  depends  on  the  terms  of  the  treaty,  or 
separate  congressional  action-there  is  no  constitu- 
tional requirement  that  they  be  paid.  To  the  extent 
the  international  agencies  refine  the  treaty-estab- 
lised  preferences  in  water  use,  the  possibility  exists 
for  planning  the  water  uses  of  an  entire  river  basin, 
without  regard  to  State  or  national  boundaries. 
(See  also  W90-09307)  (White-Reimer-PTT) 
W90-09374 


ENVIRONMENTAL  MONITORING  PRO- 
GRAMS OF  THE  U.S.  FISH  AND  WILDLIFE 
SERVICE. 

Fish  and  Wildlife  Service,  Washington,  DC.  Div. 

of  Environmental  Contaminants. 

For  primary  bibliographic  entry  see  Field  5A. 
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LIABILITY     RULES     FOR     GROUNDWATER 
PESTICIDE  CONTAMINATION. 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  Eco- 
nomics. 

For   primary   bibliographic   entry   see   Field    5G. 
W90-09477 


6F.  Nonstructural  Alternatives 


WATER    MARKETING    EFFECTS    ON    CROP- 
WATER  MANAGEMENT. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-08934 


6G.  Ecologic  Impact  Of 
Water  Development 


GAS-BUBBLE  DISEASE  IN  THREE  FISH  SPE- 
CIES INHABITING  THE  HEATED  DIS- 
CHARGE OF  A  STEAM-ELECTRIC  STATION 
USING   HYPOLIMNETIC  COOLING  WATER. 

Duke  Power  Co.,  Huntersville,  NC.  Applied  Sci- 
ence Center. 
For  primary  bibliographic  entry  see  Field  5C. 

W90-08686 


TRANSLOCATION       OF       AN       ESTUARINE 

WHELK  AND  ITS  TREMATODE  PARASITES 

IN  AUSTRALIA. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 

For  primary  bibliographic  entry  see  Field  4C. 
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DOWN  BY  THE  RIVER:  THE  IMPACT  OF 
FEDERAL  WATER  PROJECTS  AND  POLICIES 
ON  BIOLOGICAL  DIVERSITY. 

C.  E.  Hunt,  and  V.  Huser. 

Island  Press,  Washington,  DC.  1988.  260p. 

Descriptors:  'Colorado  River,  'Columbia  River, 
'Ecological  effects,  'Environmental  effects,  'Mis- 
sissippi River,  'Missouri  River,  'Public  policy, 
'Riparian  land,  'River  basins,  'Snake  River, 
'Water  resources  development,  'Wildlife  habitats, 
Diversion,  History,  Hydroelectric  plants,  Locks, 
Navigation  canals,  Reservoirs,  Riparian  vegeta- 
tion, Riparian  waters,  Water  storage. 

Riparian  habitats  are  among  the  world's  richest 
ecosystems,  their  distinctive  and  rapidly  disappear- 
ing vegetation  feeds  an  equally  distinctive  array  of 
wildlife,  which  has  an  economic  and  aesthetic 
value  that  cannot  be  outweighed  by  the  construc- 
tion of  another  housing  project,  a  new  federally 
financed  dam,  more  unsupervised  livestock  graz- 
ing, or  the  further  channelization  of  a  river.  Yet  all 
of  these  activities  have  destroyed  or  harmed  ripari- 
an habitats,  despite  the  fact  that  their  values  for 
controlling  soil  erosion,  stream  siltation  and  flood- 
ing, and  for  recreation  can  be  quantified  in  dollars 
and  cents.  This  book  describes  the  impacts  of  fed- 
eral water  projects  and  policies  on  riparian  habi- 
tats. Various  river  basins  are  used  as  examples  of 
specific  types  of  impacts,  and  to  illustrate  weak- 
nesses in  the  water  resources  planning  system.  In 
most  of  the  basins  discussed,  the  rivers  have  been 
developed  for  multiple  purposes.  In  order  to  more 
clearly  underline  the  individual  project  and  policy 
functions,  however,  one  water  or  related  land  use 
is  emphasized  in  each  chapter.  The  Columbia 
River  dams,  for  example,  provide  water  to  crop- 
lands and  contain  navigation  locks,  but  Chapter  3 
describes  the  effects  of  the  huge  hydroelectric 
systems  along  the  Columbia  and  Snake  Rivers.  The 
Colorado  River  dams  are  also  multipurpose,  but 
Chapters  4  and  5  dwell  on  their  storage  and  diver- 
sion of  water  for  irrigation.  All  of  the  environmen- 
tal impacts  attributed  to  hydroelectric  facilities  on 
the  Columbia,  also  occur  on  the  Colorado,  the 
Missouri,  and  other  rivers  with  large  dams  and 
hydropower  facilities.  Similarly,  the  impacts  pro- 
duced by  storage  of  water  for  agriculture  along  the 
Colorado  also  occur  to  some  extent  on  the  Colum- 
bia and  Missouri  rivers.  Each  chapter  contains 
some  description  of  the  natural  history  of  the  river 


basin  or  basins  being  discussed.  Most  chapters  also 
contain  some  of  the  human  history  that  has  influ- 
enced the  economic  use  of  the  region:  Chapter  7- 
'Huck  Finn's  Habitat,  the  Upper  Mississippi'; 
Chapter  8-'The  Lower  Mississippi  Valley,  South- 
ern Swamps  and  Soybeans';  and  Chapter  9-'South- 
eastern  Shipping  Lanes'.  (Lantz-PTT) 
W90-08746 


RIVERS  AT  RISK:  THE  CONCERNED  CITI- 
ZEN'S GUIDE  TO  HYDROPOWER. 

American  Rivers,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E. 
W90-08748 


KANAWHA  RIVER  BASIN  WATER  QUALITY 
MODELING. 

Hydrologic  Engineering  Center,  Davis,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-08764 


ARCTIC    GRAYLING    COEXIST    WITH    DAM 
SAFETY  IMPROVEMENTS. 

HKM  Associates,  Billings,  MT. 

For  primary  bibliographic  entry  see  Field  81. 

W90-08831 


CUMULATIVE  EFFECTS  OF  HUMAN  ACTIVI- 
TIES ON  BULL  TROUT  (SALVELINUS  CON- 
FLUENTUS)  IN  THE  UPPER  FLATHEAD 
DRAINAGE,  MONTANA. 

Montana  Dept.  of  Fish,  Wildlife  and  Parks,  Kali- 
spell. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-08834 


OPPORTUNITIES  FOR  RIPARIAN  ECOSYS- 
TEM PRESERVATION  IN  THE  VERDE  RIVER 
BASIN,  ARIZONA. 

Environmental  Defense  Fund,  Oakland,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-08858 


WATER  SEEPAGE  FROM  UNLINED  DITCHES 
AND  RESERVOIRS. 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-08933 


PROTECTING  THE  WET  COMMONS. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
E.  D.  Goldberg. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  24,  No.  4,  p  450-454,  April  1990.  2 
fig,  3  tab,  19  ref. 

Descriptors:  'Aquaculture,  'Policy  making, 
'Water  quality  control,  Disasters,  Economic  as- 
pects, Ecosystems,  Fish  farming,  Fish  ranching, 
Legal  aspects,  Management  planning,  Regulations. 

Throughout  the  world  there  are  continuing  dra- 
matic increases  in  the  farming  and  ranching  of 
aquatic  organisms.  On  a  global  basis,  aquaculture 
constituted  about  10%  of  the  fish  landings  in  1985 
(about  10.5  million  tons).  There  are  two  classes  of 
mariculture:  ranching  and  farming,  distinguished 
on  the  basis  of  whether  the  organisms  are  fed  by 
the  operator  (farming)  or  feed  on  natural  prey  and 
then  are  captured  when  mature  (ranching).  Mari- 
culture can  compete  for  wet  commons  space  with 
recreation  activities  and  with  waste  disposal.  In 
addition,  it  can  degrade  the  environment,  jeopard- 
ize the  integrity  of  ecosystems,  and  compete  for 
food  and  habitat  with  natural  populations.  Antibi- 
otics and  pesticides  are  used  to  prevent  crop  fail- 
ures in  fish  farming,  yet  little  is  known  about  the 
consequences  of  these  agents  for  the  non-target 
species.  Mariculture  can  be  affected  by  the  entry  of 
domestic  and  industrial  wastes  into  the  cultivation 
areas.  Other  uses  of  the  ocean  that  are  placing 
increasing  demands  on  the  wet  commons  are  waste 
accommodation,  recreation,  and  transportation. 
The  identification  of  extensive  mariculture  will 
require  the  development  of  marine  property  rights. 
Government  control  is  needed  to  deal  with  such 


problems  as  accidental  or  deliberate  harvesting  of 
ranched  salmon.  More  effective  use  of  the  open 
ocean  commons  for  the  disposal  and  perhaps  stor- 
age, of  noncyclable  wastes,  including  hazardous 
wastes,  probably  will  occur.  Economic  and  social 
pressures  will  lead  to  more  effective  use  of  marine 
areas  that  can  be  determined  by  scientists  and 
engineers  to  accommodate  waste.  Management  of 
unexpected,  rare  events,  such  as  the  Exxon  Valdez 
oil  spill,  should  be  in  the  hands  of  scientists  and 
engineers  rather  than  bureaucrats.  (Rochester- 
PTT) 
W90-08940 


EFFECT    OF    SADDAM     DAM     ON    TIGRIS 
RIVER  WATER  QUALITY. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08962 


ENVIRONMENTAL    IMPACT    ON    CLIMATE 
DUE  TO  MANMADE  RESERVOIRS. 

Centro  di  Ricerca  Idraulica  e  Strutturale,  Milan 

(Italy). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09107 


DESTRUCTION  OF  SPAWNING  GROUNDS  OF 
MAHSEER  AND  OTHER  FISH  IN  GARHWAL 
HIMALAYAS. 

Garhwal  Univ.,  Srinagar  (India).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  4C. 
W90-09194 


EFFECTS  OF  IMPOUNDMENT  ON  THE  PHY- 
SICOCHEMISTRY  OF  TWO  CONTRASTING 
SOUTHERN  AFRICAN  RIVER  SYSTEMS. 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

J.  H.  O'Keefe,  R.  W.  Palmer,  B.  A.  Byren,  and  B. 

R.  Davies. 

Regulated     Rivers     Research     &      Management 

RRRMEP,  Vol.  5,  No.  2,  p  97-110,  March/May 

1990.  6  fig,  3  tab,  29  ref. 

Descriptors:  'Dam  effects,  'Limnology,  'Physico- 
chemical  properties,  'Reservoirs,  'River  flow, 
'Rivers,  'South  Africa,  'Water  chemistry,  'Water 
quality.  Chemical  properties,  Nutrients,  Serial  Dis- 
continuity Concept,  Water  temperature. 

The  downstream  effects  of  six  impoundments  on 
their  respective  physicochemical  conditions  be- 
tween April  1986  and  September  1987  were  com- 
pared to  two  contrasting  South  African  rivers.  The 
impoundments  studied  included  two  on  a  cool, 
clear,  clean,  acid,  and  short  system  with  a  steep 
gradient  (Palmiet  River),  and  four  on  a  warm, 
turbid,  polluted,  alkaline,  and  relatively  long 
system  (Buffalo  River).  Where  possible,  results 
were  also  compared  against  prediction  of  the  Serial 
Discontinuity  Concept  of  Ward  and  Stanform,  and 
the  recovery  (discontinuity)  distances  were  esti- 
mated for  a  number  of  variables.  The  Serial  Dis- 
continuity Concept  describes  expected  disruptions 
and  subsequent  recovery  in  rivers  downstream  of 
impoundments.  Major  effects  centered  on  changes 
in  median  spot  temperatures  and  annual  tempera- 
ture ranges,  particularly  for  dams  regulating  the 
upper  reaches  of  both  rivers.  These  upper  river 
impoundments  behaved  similarly  despite  different 
release  patterns,  and  caused  only  weak  chemical 
effects,  most  of  which  recovered  rapidly  (within  3 
km).  Middle  reach  impoundments  also  behaved 
similarly  despite  different  release  characteristics, 
but  they  caused  more  pronounced  changes  and 
recovery  distance  were  longer  (up  to  30  km).  Ob- 
served exceptions  to  the  predictions  of  the  Serial 
Discontinuity  Concept  included  alterations  to  nu- 
trient regimes  of  receiving  reaches  downstream  of 
all  dams,  annual  temperature  range  was  affected 
downstream  of  headwater  dams  on  both  rivers, 
and  all  impoundments  on  both  systems  depressed 
flow  fluctuations.  Although  the  specific  predic- 
tions of  the  Serial  Discontinuity  Concept  model 
was  not  generally  borne  out,  it  was  regarded  as  a 
useful  tool  for  testing  the  effects  of  impoundment 
on  rivers,  and  the  concept  of  recovery  distance 
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forms  a  useful  practical  framework   for  manage- 
ment of  releases.  (Mertz-PTT) 
W90-09248 


ELEMENT  TRANSPORT  IN  REGULATED 
AND  NON-REGULATED  RIVERS  IN  NORTH- 
ERN SWEDEN. 

Umea  Univ.  (Sweden).  Dept.  of  Physical  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-09253 


MANAGEMENT  OF  THE  SAI  RIVER  AND 
THE  TATSUMI  CANAL,  JAPAN. 

Kanazawa  Inst,  of  Tech.  (Japan).   Dept.  of  Me- 
chanical System  Engineering. 
T.  Nakagawa,  and  S.  I.  Miyae. 
Regulated      Rivers     Research     &      Management 
RRRMEP,  Vol.  5,  No.  2,  p  183-188,  March/May 
1990.  4  fig,  1  tab,  10  ref. 

Descriptors:  *Canals,  *Dam  effects,  *Dams,  *En- 
vironmental  preservation,  'Japan,  "Tatsumi  canal, 
Check  dams,  Conservation,  Environmental  protec- 
tion, Flood  control,  History,  Hydroelectric  power, 
Water  quality.  Water  storage. 

The  Tatsumi  canal,  Japan,  constructed  by  Hyo- 
shiro  Itaya  in  1632,  is  of  immeasurable  cultural 
value.  The  canal  is  about  10  km  long.  It  was  used 
to  provide  water  for  fire-fighting  in  towns  sur- 
rounding Kanazasa  Castle,  to  maintain  water-level 
in  the  moats,  and  to  provide  drinking  water  for  the 
people  of  the  castle.  In  1982,  Ishikawa  Prefecture, 
Japan  proposed  the  construction  of  a  multipurpose 
dam  on  the  Sai  River  for  flood  control,  hydroelec- 
tric power  generation,  and  water  storage.  This 
plan  conflicts  with  the  preservation  of  cultural 
properties  as  well  as  the  environment:  part  of  the 
ancient  Tatsumi  canal  will  be  destroyed  and  the 
ecological  system,  which  includes  several  rare  spe- 
cies, around  the  dam  site  will  be  disturbed.  An 
alternative  measure  that  fulfills  the  purposes  of  the 
dam  construction  and  preservation  of  the  Tatsumi 
canal  is  presented.  The  alternative  measure  consists 
of  widening  the  channel  of  the  Sai  River  for  flood 
control,  and  modification  of  the  existing  Heraso 
checkdam  so  as  to  fulfill  the  requirements  of  hy- 
droelectric power  generation  and  water  storage. 
The  proposed  alternative  also  allows  the  preserva- 
tion of  the  natural  environment  around  the  dam 
site  and  maintenance  of  water  quality  in  the  Tat- 
sumi canal.  (Mertz-PTT) 
W90-09255 


TEMPORAL  AND  SPATIAL  VARIATIONS  IN 
IRON  CONCENTRATIONS  OF  TROPICAL  BI- 
VALVES DURING  A  DREDGING  EVENT. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-09296 
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WATER  AND  EFFLUENT  MANAGEMENT  IN 
INDUSTRY:  OBTAINING  AND  USING  INFOR- 
MATION TO  FACILITATE  MEANINGFUL  DE- 
CISION MAKING. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa). 

For  primary  bibliographic  entry  see  Field  5G. 
W90-08772 


DESIGN,  PLACEMENT,  AND  SAMPLING  OF 
GROUNDWATER  MONITORING  WELLS  FOR 
THE  MANAGEMENT  OF  HAZARDOUS 
WASTE  DISPOSAL  FACILITIES. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-08773 


SUBSURFACE  SCIENCE  PROGRAM:  DEEP 
MICROBIOLOGY  TRANSITIONAL  PRO- 
GRAM IMPLEMENTATION  PLAN. 

Department  of  Energy,  Washington,  DC.  Div.  of 

Ecological  Research. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-08775 


COMPARISON  OF  THE  GRADIENT  METHOD 
WITH  SOME  TRADITIONAL  METHODS  FOR 
THE  ANALYSIS  OF  WATER  SUPPLY  DISTRI- 
BUTION NETWORKS. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08779 


LONDON'S  WATER  SUPPLY  IN  THE  21ST 
CENTURY-COMPUTER  MODELLING  AS- 
PECTS. 

Thames    Water    Authority,    Reading    (England). 

Planning  Dept. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08784 


APPLICATIONS  OF  MICROCOMPUTERS  IN 
THE  DESIGN  AND  OPTIMISATION  OF 
WATER  SUPPLY  AND  DISTRIBUTION  SYS- 
TEMS IN  DEVELOPING  COUNTRIES. 

City  Univ.,  London  (England).  Thermo-Fluids  En- 
gineering Research  Center. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08787 


FAULT  ANALYSIS  AND  FLUID  TRANSIENT 
SUPPRESSION  IN  PIPELINES  AND  NET- 
WORKS. 

City  Univ.,  London  (England).  Thermo-Fluids  En- 
gineering Research  Center. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08795 


SIMULATION  OF  TRANSIENT  PHENOMENA 
IN  INTERNAL  FLOW  SYSTEMS. 

Warwick  Univ.,  Coventry  (England).  Dept.  of  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08796 


TRANSIENT  HYDRAULIC  ANALYSIS  OF 
CONDUIT  SYSTEMS  IN  MULTI-REGIME 
CONDITIONS. 

Atkins  (W.S.)  International,  Epsom  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08797 


TELEMETRY  SYSTEM  DESIGN  AND  ON- 
LINE DECISION  SUPPORT  WITH  'TCLAS' 
SOFTWARE. 

Trent  Polytechnic,  Nottingham  (England). 

A.  Bargiela,  and  G.  D.  Hainsworth. 

IN:    Computer    Applications    in    Water    Supply. 

Volume    2:    Systems    Optimization    and    Control. 

John  Wiley  and  Sons,  Inc.,  New  York,  New  York. 

1988.  p  1-11.  4  fig,  6  ref. 

Descriptors:  "Computer  models,  'Computer  pro- 
grams, 'Data  processing,  *Pipe  flow,  "Telemetry, 
"Water  metering,  "Water  pressure,  Computer  anal- 
ysis, Computers,  DATACON,  Model  studies,  Te- 
lemetry confidence  limit  analysis,  Water  convey- 
ance. Water  demand. 

TCLAS  (telemetry  confidence  limit  analysis)  is  an 
interactive  program  to  be  used  in  decision  support 
and  as  a  tool  for  designing  the  best  meter  configu- 
ration for  a  telemetry  system.  The  program  calcu- 
lates error  bounds  on  all  network  flows  and  pres- 
sures under  given  metering  conditions.  The  user 
interface  is  geared  towards  ease  of  modifying  me- 
tering configurations  and  analyzing  numerical 
values  of  error  bounds  together  with  their  poten- 
tial errors.  TCLAS  can  be  used  in  both  static  and 
dynamic  modes.  The  two  most  important  features 
of  TCLAS  are  its  graphical  display  and  its  interac- 
tive input.  Much  of  the  information  is  presented  as 


an  overlay  to  a  schematic  diagram  of  the  network 
or  after  the  interactive  cursor  has  been  moved  to  a 
particular  point  of  the  network  and  data  requested. 
In  order  to  facilitate  a  user  friendly  environment 
for  the  creation  of  a  network  description  data  file 
used  by  TCLAS  a  sister  program,  DATACON, 
has  been  developed.  This  is  an  interactive  and 
graphical  program  for  the  creation  and  amendment 
of  general  water  network  data  files  and  has  a 
separate  option  for  the  creation  of  TCLAS  data 
files.  The  whole  software  suite  is  highly  portable, 
has  been  written  entirely  in  FORTRAN  77,  and 
has  been  successfully  run  on  both  UNIX  and  VMS 
operating  systems.  (See  also  W90-08799)  (Mertz- 
PTT) 
W90-08800 


SIMPLIFICATION  OF  WATER  SUPPLY  DIS- 
TRIBUTION SYSTEMS  FOR  OPTIMAL  OPER- 
ATIONS. 

Tongji  Univ.,  Shanghai  (China).  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08810 


OPTIMIZATION  OF  URBAN  WATER  DISTRI- 
BUTION SYSTEMS. 

Tongji  Univ.,  Shanghai  (China).  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08813 


FOUR-LEVEL  HIERARCHY  FOR  ORGANIZ- 
ING WILDLAND  STREAM  RESOURCE  IN- 
FORMATION. 

Forest  Service,  Milwaukee,  WI. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08827 


VARIABILITY  OF  SOIL  WATER  TENSION  IN 
A  TRICKLE  IRRIGATED  CHILE  PEPPER 
FIELD. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-08952 


MODEL  OF  COMBINED  WATER  USE  AND 
WATER  DERIVATION  PLANNING. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-09029 


SPECIFIC  FEATURES  OF  WATER  DYNAMICS 
IN  DIFFERENT  TYPES  OF  LAKES. 

Akademiya  Nauk  SSSR,  Petrozavodsk.  Karelskii 

Filial. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09033 


TWO  APPROACHES  TO  DESIGN  OF  MONI- 
TORING NETWORKS. 

Geological  Survey,  Boise,  ID. 

T.  B.  Spruill,  and  L.  Candela. 

Ground  Water  GRWAAP,  Vol.  28,  No.  3,  p  430- 

442,  May/June  1990.  10  fig,  3  tab,  20  ref. 

Descriptors:  "Data  acquisition,  "Groundwater 
quality,  "Monitoring,  "Network  design,  "Water 
quality.  Aquifers,  Chlorides,  Error  analysis,  Hy- 
drologic  data  collections,  Kriging,  Sampling, 
Spain,  Spatial  distribution,  Statistical  methods, 
Test  wells. 

Two  different  approaches  to  the  design  of  a 
groundwater  quality  monitoring  network  may  be 
appropriate,  depending  on  the  type  of  information 
desired.  First,  where  the  objective  is  to  determine 
what  groundwater  quality  characteristics  are  like 
in  an  area,  networks  can  be  designed  to  provide 
estimates  of  known  reliability  using  standard  para- 
metric assessments  where  the  intention  of  the  mon- 
itoring network  is  to  provide  data  about  general 
suitability  of  the  water  for  various  uses.  Second, 
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where  the  objective  is  to  maximize  areal  ground- 
water quality  information,  networks  also  can  be 
designed  using  geostatistical  techniques,  such  as 
kriging.  Both  approaches  were  applied  to  1965 
chloride  data  from  a  deep  confined  aquifer  in  the 
Llobregat  delta  near  Barcelona,  Spain.  Traditional 
statistical  techniques  are  used  to  design  a  network 
to  provide  an  estimated  median  chloride  concen- 
tration. On  the  basis  of  120  observations  in  the 
1965  data  set,  between  13  and  25  wells  would  be 
necessary  to  estimate  the  median  chloride  concen- 
tration within  40%  of  the  true  median  with  95% 
confidence.  Kriging  was  applied  to  the  data  set  to 
determine  the  minimum  number  of  wells  necessary 
to  include  in  the  network  to  retain  the  essential 
spatial  information  of  the  original  network.  By  use 
of  this  technique,  the  original  network  of  120  wells 
was  reduced  by  17.5%  to  99  wells,  while  the 
standard  error  was  increased  by  only  1%.  A  com- 
parison of  these  two  approaches  indicates  that  a 
network  designed  using  geostatistical  techniques 
generally  will  require  larger  sample  sizes  than  net- 
works designed  by  traditional  techniques,  but  the 
geostatistical  techniques  can  provide  data  adequate 
to  describe  both  stochastic  and  spatial  features  of 
water  quality  variables.  Detailed  description  of 
spatial  variability  requires  many  sample  points  for 
extremely  variable  data.  On  the  basis  of  the  present 
results,  prediction  errors  for  chloride  concentra- 
tions in  groundwater  at  selected  points  in  the  Llo- 
bregat delta  were  as  much  as  300%.  Nevertheless, 
even  the  modified  network  of  99  wells  would 
produce  statistical  estimates  adequate  for  most  gen- 
eral water  quality  assessments,  in  addition  to  re- 
taining the  spatial  information  contained  in  the 
original  1965  data  set.  (Author's  abstract) 
W90-09143 


ENVIRONMENTAL   SAMPLING:   A   SUMMA- 
RY. 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09215 


WMO  SOLID  PRECIPITATION  MEASURE- 
MENT INTERCOMPARISON:  OBJECTIVES, 
METHODOLOGY,  ANALYSIS. 

Atmospheric  Environment  Service,  Downsview 
(Ontario). 

B.  E.  Goodison,  B.  Sevruk,  and  S.  Klemm. 
IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  57-64,  2 
fig,  3  tab,  15  ref. 

Descriptors:  *Data  acquisition,  'Network  design, 
•Rain,  *Snow  density,  *Snow  gages,  Fences,  Pre- 
cision, Wind,  World  Meteorological  Organization. 

The  World  Meteorological  Organization  has  initi- 
ated an  international  intercomparison  to  assess  na- 
tional methods  of  measuring  solid  precipitation  to 
determine  wind  related  errors  and  to  derive  stand- 
ard methods  of  correcting  solid  precipitation  meas- 
urements. An  experimental  design  has  been  devel- 
oped for  countries  to  use  at  their  evaluation  sites. 
After  reviewing  all  possible  methods  for  the  snow- 
fall Intercomparison  (bush  shield,  double  fence 
shield,  forest  clearing,  snow  board  measurement, 
dual-gage  approach)  the  organizing  committee  des- 
ignated the  octagonal  vertical  double  fence  shield 
as  the  Intercomparison  Reference  (DFIR).  The 
fences  are  inscribed  into  circles  12  m  and  4  m  in 
diameter,  with  the  outer  fence  3.5  m  high  and  inner 
fence  3  m  high  surround  a  Tretyakov  precipitation 
gage  mounted  at  a  height  of  3  m.  The  outer  and 
inner  fences  have  gaps  of  2  m  and  1.5  m,  respec- 
tively, between  them  and  the  ground.  A  review  of 
correction  procedures,  based  largely  on  the  rela- 
tionship between  wind  speed  and  gage  catch,  pro- 
vides the  methodology  for  subsequent  analyses. 
Preliminary  results  from  different  countries  con- 
firm that  gage  catch  generally  decreases  with  in- 
creasing wind  speed,  with  unshielded  gages  meas- 
uring significantly  less  (e.g.  24%  of  reference  at  6 
m/sec  wind)  than  their  shielded  counterparts.  (See 
also  W90-09408)  (Lantz-PTT) 
W90-094I5 


INFORMATION  CONTENT  EVALUATION 
FOR  ACID  DEPOSITION  NETWORK  REME- 
DIATION. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

J.  R.  Donald,  and  E.  A.  McBean. 
IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  137-144, 
5  fig,  1  tab,  10  ref. 

Descriptors:  *Acid  rain,  *Air  pollution,  *Data  ac- 
quisition, 'Monitoring,  'Network  design,  'Ontar- 
io, 'Path  of  pollutants,  'Sulfates,  Air  pollution 
trends,  Decision  making,  Kriging,  Spatial  distribu- 
tion. 

The  need  to  estimate  the  amount  and  pattern  of  air 
pollutants  has  resulted  in  the  establishment  of  acid 
precipitation  monitoring  networks  throughout 
north-eastern  North  America.  A  methodology  has 
been  developed  by  which  existing  precipitation 
chemistry  monitoring  networks  can  be  examined  to 
determine  the  impact  of  station  removal  on  the 
ability  of  a  network  to  reflect  the  true  deposition 
field.  The  methodology  was  applied  to  annual  sul- 
fate deposition  estimation  for  the  region  of  south- 
ern Ontario,  and  was  carried  out  using  the  follow- 
ing steps:  (1)  estimate  the  spatial  distribution  of  the 
sulfate  deposition  field;  (2)  identify  optimal  station 
removal  locations;  (3)  develop  information  content 
measures;  and  (4)  utilize  the  information  content 
measures  to  generate  information  loss  curves  for 
network  evaluation.  The  global  spatial  representa- 
tion of  deposition  amounts  over  southern  Ontario 
does  not  seem  to  be  affected  by  the  removal  of 
stations  from  the  network.  This  is  shown  by  the 
maximum  7%  of  observed  change  in  the  total 
deposition  level  with  removal  of  50%  of  the  sta- 
tions within  the  region,  over  the  available  period 
of  record.  These  results  indicate  that  many  stations 
may  be  removed  from  the  Acid  Precipitation  in 
Ontario  Study  Cumulative  Wet  Deposition  Net- 
work (APIOS-C)  network  without  any  appreciable 
loss  in  the  estimation  of  total  deposition.  However, 
one  must  be  very  selective  in  the  removal  of  sta- 
tions is  important.  Other  network  criteria,  such  as 
the  detection  of  temporal  trends  in  deposition, 
require  continuous  data  sets  over  long  durations  in 
order  to  detect  trends  with  confidence.  The  re- 
moval of  stations  with  an  established  record  length 
could  be  detrimental  to  the  evaluation  of  temporal 
deposition  trends.  The  mean  kriging  variance,  root 
mean  square  error,  and  error  in  total  deposition 
techniques  can  be  used  to  evaluate  the  impact  of 
station  removal  on  the  information  content  of  a 
region.  If  criteria  other  than  regional  quantification 
are  involved,  such  as  the  maintenance  cost  or  data 
quality  of  specific  stations,  the  effect  of  station 
removal  alternatives  can  be  evaluated  and  utilized 
in  the  decision  process.  (See  also  W90-09408) 
(Lantz-PTT) 
W90-09424 


ASSESSMENT  OF  OCCURRENCE  OF  AGRI- 
CULTURAL CHEMICALS  IN  RURAL,  PRI- 
VATE WATER  SUPPLIES. 

Illinois  State  Water  Survey  Div.,  Champaign. 
S.  C.  Schock,  E.  Mehnert,  D.  P.  McKenna,  and  S. 
C.  Mravik. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  90-100, 
2  fig,  12  ref. 

Descriptors:  'Agricultural  chemicals,  'Data  acqui- 
sition, 'Groundwater  pollution,  'Illinois,  'Moni- 
toring, 'Pollutant  identification,  'Water  quality, 
Drinking  water,  Network  design,  Public  health, 
Surveys,  Water  supply. 

The  Illinois  State  Water  Survey  and  Illinois  State 
Geological  Survey  have  developed  a  plan  to  assess 
the  occurrence  of  agricultural  chemicals  in  rural, 
private  drinking  water  wells.  Elements  of  the  plan 
include  precise  definitions  of  the  sampled  popula- 
tion and  statistical  sampling  method.  The  sampling 
population  would  be  all  rural,  drilled,  private 
water  supply  wells  in  Illinois.  The  sampling  design 


would  be  stratified  random  sampling  from  wells  of 
different  potential  for  contamination,  based  on  the 
depth  to  the  uppermost  aquifer  materials.  These 
samples  would  be  analyzed  for  the  easily  leached 
agricultural  chemicals  most  used  in  Illinois.  The 
chosen  sampling  design  allows  statistically  valid 
inferences  to  be  drawn  regarding  the  occurrence  of 
these  agricultural  chemicals  in  the  entire  popula- 
tion of  wells  by  sampling  selected  subpopulations. 
The  sampling  plan  is  structured  so  that  temporal 
differences  in  the  occurrence  of  agricultural  chemi- 
cals in  wells  from  within  the  strata  may  be  statisti- 
cally verifiable.  A  site  survey  or  reconnaissance 
form  and  a  comprehensive  questionnaire  for  inter- 
viewing the  owner/user  of  each  well  has  also  been 
developed.  The  information  gathered  from  the 
survey  form  and  questionnaire  and  the  chemical 
analytical  results  for  each  well  would  be  comput- 
erized, allowing  results  to  be  restratified  for  analy- 
sis by  other  variables.  A  pilot  study  has  been 
funded.  A  state  wide  study  is  dependent  on  evalua- 
tion of  pilot  study  results.  (See  also  W90-09440) 
(Author's  abstract) 
W90-09447 


ORGANIZATION  AND  OPERATION  OF  THE 
SAVANNAH  RIVER  PLANT'S  GROUNDWAT- 
ER MONITORING  PROGRAM. 

Du   Pont  de  Nemours  (E.I.)  and  Co.,   Pompton 

Lakes,  NJ. 

For  primary  bibliographic  entry  see  Field  5A. 
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ANALYSIS  OF  SIX  FORAGING  BEHAVIORS 
AS  TOXICITY  INDICATORS,  USING  JUVE- 
NILE SMALLMOUTH  BASS  EXPOSED  TO 
LOW  ENVIRONMENTAL  PH. 

State  Univ.  of  New  York  at  Syracuse.   Coll.  of 

Environmental  Science  and  Forestry. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-08654 


HIGH  PERFORMANCE  LIQUID  CHROMATO- 
GRAPHIC SEPARATION  OF  FISH  BILIARY 
POLYNUCLEAR  AROMATIC  HYDROCAR- 
BON METABOLITES. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08655 


MONITORING  OF  PERSISTENT,  LIPOPHILIC 
POLLUTANTS  IN  WATER  AND  SEDIMENT 
BY  SOLVENT-FILLED  DIALYSIS  MEM- 
BRANES. 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-08667 


THERMALLY  DRIVEN  CIRCULATION 
WITHIN  AN  EXPERIMENTAL  ENCLOSURE. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Goeteborg.  Oceanografiska  Lab. 

L.  Andersson,  and  L.  Rahm. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  30,  No.  2,  p  111-129,  February  1990.  10  fig,  1 

tab,  15  ref. 

Descriptors:  'Mathematical  models,  'Water  circu- 
lation, 'Water  temperature,  Baltic  Sea,  Coastal 
waters,  Eddy  diffusivity,  Model  studies,  Vertical 
circulation. 

A  diagnostic  advection-diffusion  model  for  the 
temperature  field  in  an  experimental  enclosure  is 
presented.  The  enclosed  fluid  domain  is  divided 
into  a  buoyancy  layer  at  the  nonhorizontal  walls, 
and  an  horizontally  homogenous,  stably  stratified 
interior.  Given  thermal  forcing  through  the  top 
surface  and  the  side  walls,  together  with  the  interi- 
or temperature  profile,  the  interior  vertical  veloci- 
ty field,  as  well  as  the  eddy  diffusivity  at  the 
boundary  layer,  are  estimated  for  an  advection- 
dominated  case.  This  model  has  been  applied  to  a 
pilot  experiment,  a  limnocorral  study  in  the  coastal 
region   of  the   Baltic   Sea.   The   thermally  driven 
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interior  vertical  circulation,  forced  by  the  buoyan- 
cy layer,  is  found  in  the  range  0-0.01  m/s,  while 
the  characteristic  eddy  diffusivity  at  the  buoyancy 
layer  typically  varies  between  0.1  to  10  sq  microm- 
eters/s.  Hence,  the  distribution  of  biologically  in- 
teresting parameters,  as  well  as  their  sources  and 
sinks,  may  be  estimated  using  a  similar  advection- 
diffusion  model  for  the  substance  in  question,  but 
where  the  velocity  field  and  eddy  diffusivity  is 
calculated,  by  use  of  the  present  model.  (Author's 
abstract) 
W90-08734 


FIELD  MEASUREMENTS  OF  SEDIMENT 
TRANSPORT  PARAMETERS  IN  ESTUARIES. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

J.  R.  West,  O.  K.  Oduyemi,  A.  J.  Bale,  and  A.  W. 
Morris. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  30,  No.  2,  p  167-183,  February  1990.  11  fig,  2 
tab,  19  ref. 

Descriptors:  *Estuarine  environment,  ♦Instrumen- 
tation, *Measuring  instruments,  'Sediment  trans- 
port, Fall  velocity.  Mathematical  equations,  Partic- 
ulates, Sediment  properties,  Shear  stress,  Suspen- 
sion density,  Turbulence. 

Field  measurements  have  been  made  in  the  upper 
reaches  of  a  partially  mixed  estuary  to  develop  a 
system  of  measurements  that  would  provide  insight 
into  the  parameters  associated  with  the  transport  of 
the  cohesive  and  granular  sediment  mixtures  found 
in  the  turbidity  maximum  reaches  of  estuaries. 
Measurements  were  made  with  electromagnetic 
current  meters,  siltmeters,  an  Owen  tube  and  an  in 
situ  particle  size  analyzer.  The  data  were  analyzed 
to  determine  relationships  between  particulate  con- 
centrations, fall  velocity,  suspension  density,  turbu- 
lent mean  velocity  and  bed  shear  stress.  These 
techniques  are  capable  of  producing  useful  results 
for  the  investigation  of  estuarine  sediment  trans- 
port processes  and  formulae.  The  shear  stress  can 
be  determined  accurately  and  particle  size  and  fall 
velocity  can  be  determined  to  a  suitable  level  of 
accuracy  for  a  useful  range  of  field  conditions. 
Several  areas  to  improve  field  accuracy  were  out- 
lined: turbulent  velocity  measurements  made  at 
several  points  over  the  whole  water  column;  verti- 
cal profile  measurements  of  turbulent  mean  veloci- 
ty, salinity,  and  suspended  solids  made  at  more 
frequent  intervals  and  a  more  appropriate  transport 
formulae  developed  for  cases  where  acceleration 
and  longitudinal  density  gradients  effects  are  influ- 
ential; the  Owen  tube  evaluated  for  sampling  mix- 
tures of  granular  and  flocculating  suspensions,  and 
more  measurements  during  a  tidal  cycle  made;  in 
situ  analysis  improved  by  quantifying  the  particle 
size  fitting  obscuration  corrections,  changing  the 
cell  path  lengths,  and  making  more  frequent  obser- 
vations during  the  tidal  cycle.  In  general  the  appli- 
cation of  the  above  techniques  at  several  sites 
together  with  a  careful  analysis  of  the  bed  sedi- 
ments should  result  in  a  considerable  improvement 
in  the  knowledge  of  estuarine  sediment  transport 
processes  and  formulae.  (Brunone-PTT) 
W90-08736 


CLOUD  SEEDING,  DATA  COLLECTION  AND 
ANALYSIS  ASSOCIATED  WITH  THE  COLO- 
RADO RIVER  AUGMENTATION  DEMON- 
STRATION PROGRAM,  1985-86  SEASON. 

North  American  Weather  Consultants,  Salt  Lake 

City,  UT. 

For  primary  bibliographic  entry  see  Field  3B. 
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REPORT  OF  THE  SCIENCE  STEERING 
GROUP  FOR  A  TROPICAL  RAINFALL  MEAS- 
URING MISSION  (TRMM). 

National  Aeronautics  and  Space  Administration, 
Grecnbelt,  MD.  Goddard  Space  Flight  Center. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  N89-I9789. 
Price  codes:  A06  in  paper  copy,  A0I  in  microfiche. 
August  1988.  94p,  57  fig,  28  tab,  30  ref. 

Descriptors:  'Data  acquisition,  'Instrumentation, 
•Meteorology,  'Rainfall,  'Remote  sensing,  'Satel- 


lite technology,  'Tropical  Rainfall  Measuring  Mis- 
sion, Rain  gages,   Rainfall   rate,  Tropical  storms. 

The  Tropical  Rainfall  Measuring  Mission 
(TRMM)  is  a  satellite  program  being  studied  joint- 
ly by  the  United  States  and  Japan,  which  would 
carry  out  the  systematic  study  of  tropical  rainfall 
required  for  major  strides  in  weather  and  climate 
research.  The  first  two  chapters  of  this  report  are 
devoted  to  the  scientific  background  and  the  defi- 
ciencies in  current  knowledge  which  lead  to  the 
need  for  TRMM.  Chapter  III  states  the  science 
requirements,  in  terms  of  priority  science  ques- 
tions, related  important  science  and  remote  sensing 
questions,  and  the  accuracy  and  resolution  require- 
ments. Chapter  IV  poses  the  overall  approach  to 
be  adopted,  addressing  the  question  of  whether 
tropical  rainfall  can  be  adequately  sampled  by  a 
low  Earth  orbiter  with  the  planned  instrument 
swaths.  Chapter  V  describes  the  instrument  com- 
plement, spacecraft,  and  the  proposed  system  con- 
cept, including  command,  data  relay,  and  tracking. 
Chapter  VI  is  a  summary  of  the  relevant  work  on 
rain  retrieval  methods  and  their  testing,  which  has 
advanced  substantially  during  1988.  Chapter  VII 
outlines  the  validation  or  'ground  truth'  program 
involving  combinations  of  remote  and  in  situ  meas- 
urements from  the  surface  supplemented  by  special 
experiments  with  instrumented  aircraft.  Finally, 
Chapter  VIII  describes  the  structure  of  an  end-to- 
end  data  flow  scheme  for  TRMM  including  key 
elements  of  the  science  data  processing  approach. 
(Lantz-PTT) 
W90-08763 


SUBSURFACE  SCIENCE  PROGRAM:  DEEP 
MICROBIOLOGY  TRANSITIONAL  PRO- 
GRAM IMPLEMENTATION  PLAN. 

Department  of  Energy,  Washington,  DC.  Div.  of 

Ecological  Research. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-08775 


COMPUTER  APPLICATIONS  IN  WATER 
SUPPLY.  VOLUME  1:  SYSTEMS  ANALYSIS 
AND  SIMULATION. 

For  primary  bibliographic  entry  see  Field  5F. 
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NETWORK  ANALYSIS--THE  REAL  STORY. 

WRc  Engineering,  Swindon  (England). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08780 


SOME    DYNAMIC    DEMAND    ASPECTS    OF 
NETWORK  ANALYSIS  MODELLING. 

Ward,  Ashcroft  and  Parkman,  Chester  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08781 


USE  OF  SIMULATION  MODELS  OF  WATER 
SUPPLY  SYSTEMS-PROCESSING  OF  INPUT 
AND  OUTPUT  DATA. 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  5F. 
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USE  OF  THERMODYNAMIC  PUMP  TESTING 
IN  CONJUNCTION  WITH  WATER  DISTRIBU- 
TION NETWORK  MODELS. 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). Western  Div. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08794 


TRANSIENT  HYDRAULIC  ANALYSIS  OF 
CONDUIT  SYSTEMS  IN  MULTI-REGIME 
CONDITIONS. 

Atkins  (W.S.)  International,  Epsom  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
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THEORETICAL  FOUNDATION  AND  EMPIRI- 
CAL  FRAMEWORK    FOR    EVALUATING   IN- 


TERBASIN  WATER  TRANSFER  POLICY:  THE 
CASE  OF  SOUTH  CAROLINA  WATER 
SYSTEM. 

Clemson  Univ.,  SC. 

J.  C.  O.  Nyankori. 

IN:    Computer    Applications    in    Water    Supply. 

Volume  1:  Systems  Analysis  and  Simulation.  John 

Wiley  and  Sons,  Inc.,  New  York,  New  York.  1988. 

p  430-441.  1  fig,  4  tab,  9  ref. 

Descriptors:  'Computer  models,  'Cost-benefit 
analysis,  'Interbasin  transfers,  'South  Carolina, 
'Water  allocation,  'Water  conveyance,  'Water 
policy,  'Water  transport,  Computer  analysis,  Com- 
puter programs,  Computers,  Model  studies,  Nash 
equilibria,  Pricing,  Tomlins  linear  complementarity 
problem,  Water  demand,  Water  supply,  Water  use. 

The  consumption  and  pricing  consequences  of  in- 
terbasin water  transfer  are  examined  within  the 
theoretical  constructs  of  spatial  competition.  Spe- 
cifically, the  development  of  a  centralized  state- 
wide water  system  in  South  Carolina  that  permits 
interbasin  water  transfer  was  researched.  An  em- 
pirical model,  in  accordance  with  the  Nash  equilib- 
ria conditions  and  estimated  using  Tomlin's  linear 
complementarity  problem,  was  used.  The  results 
showed  optimal  residential  water  demand  and 
supply  quantities  together  with  the  associated 
prices,  and  indicate  that  there  were  benefits,  in  a 
welfare  sense,  from  interbasin  water  transfers.  The 
results  have  important  implications  for  policy 
making.  The  South  Carolinian  example  indicated 
that  in  sub-basin  1  (the  deficit  area),  there  would  be 
more  water  available  at  lower  rates  to  consumers 
with  interbasin  water  transfer,  and  supply  systems 
in  sub-basin  1  would  operate  slightly  under  full 
capacity.  In  sub-basin  2  (the  surplus  area),  consum- 
ers would  face  slightly  higher  prices  and  conse- 
quently, demand  less  water  with  interbasin  water 
transfers.  Finally,  supply  systems  in  sub-basin  2 
would  operated  more  closely  to  full  capacity  with 
interbasin  water  transfers.  The  model  is  computa- 
tionally efficient  and  yields  generally  acceptable 
results  that  are  consistent  with  theoretical  predic- 
tions. The  program  was  written  in  FORTRAN 
and  was  run  on  NAS  AS/XL-60.  (See  also  W90- 
08776)  (Mertz-PTT) 
W90-08798 


TELEMETRY  SYSTEM  DESIGN  AND  ON- 
LINE DECISION  SUPPORT  WITH  'TCLAS' 
SOFTWARE. 

Trent  Polytechnic,  Nottingham  (England). 
For  primary  bibliographic  entry  see  Field  7A. 
W90-08800 


TELEMETRY  SYSTEM  CONTROL:  THE  RTK 
KERNEL-A  GENERAL  SOLUTION. 

Information  Processing  Ltd.,  Bath  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08801 


PUMP   SCHEDULING    IN    WATER   SUPPLY: 
MORE  THAN  A  MATHEMATICAL  PROBLEM. 

WRc  Engineering,  Swindon  (England). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08814 


FOUR-LEVEL  HIERARCHY  FOR  ORGANIZ- 
ING WILDLAND  STREAM  RESOURCE  IN- 
FORMATION. 

Forest  Service,  Milwaukee,  WI. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08827 


TRACING  STORMFLOW  SOURCES  IN  SEEP- 
AGE ZONES  USING  OXYGEN-18. 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-08873 


DEFINING     HYDROLOGIC     CHARACTERIS- 
TICS OF  HEADWATERS  FORESTED  WATER- 
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SHEDS   IN   THE  SOUTHERN   INTERIOR   OF 
BRITISH  COLUMBIA. 

British  Columbia  Ministry  of  Forests,  Kamloops. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-08880 


USE  OF  A  HYDRAULIC  POTENTIOMANO- 
METER  TO  DETERMINE  GROUND-WATER 
GRADIENTS   IN   A   WETLAND,   COLORADO. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08890 


CONSTRUCTION  AND  CALIBRATION  OF  A 
RAINFALL  SIMULATOR. 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-08903 


EVAPOTRANSPIRATION     FROM     AN     OAK 
FOREST  INFESTED  BY  MISTLETOE. 

Universitaet   fuer  Bodenkultur,   Vienna  (Austria). 

Inst,  fuer  Meteorologie,  Klimatologie  und  Grund- 

lagen  der  Physik. 

For   primary   bibliographic   entry   see   Field   2D. 

W90-08921 


EVALUATING  PLANT  WATER  STRESS  WITH 
CANOPY  TEMPERATURE  DIFFERENCES. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Idaho  Falls,  ID.  Environmental  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-08929 


HIGH-INTENSITY  RAINFALL  RATE  DETER- 
MINATION FROM  TIPPING-BUCKET  RAIN 
GAUGE  DATA. 

Agricultural     Research    Service,     Florence,     SC. 
Coastal  Plains  Soil  and  Water  Conservation  Re- 
search Center. 
For  primary  bibliographic  entry  see  Field  2B. 

W90-08931 


GROWTH  AND  NITROGEN  ECONOMY  OF 
RICE  UNDER  SPRINKLER  AND  FLOOD  IRRI- 
GATION IN  SOUTH  EAST  AUSTRALIA:  III. 
15N  BALANCE. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09019 


ERRORS  IN  THE  ESTIMATION  OF  PRE-EX- 
CISION  PLANT  WATER  POTENTIAL. 

Agricultural  Research  Service,  Tucson,  AZ. 
For  primary  bibliographic  entry  see  Field  21. 
W90-09023 


EXAMINATION  OF  MODEL  ADEQUACY  AND 
ANALYSIS  OF  PHOSPHORUS  DYNAMICS  IN 
LAKE  KUORTANEENJARVI:  A  CASE  STUDY 
WITH  TWO  LAKE  MODELS. 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09032 


ANALYSIS   OF   HOLLOW    FIBER    BIOREAC- 
TOR  WASTEWATER  TREATMENT. 

Cincinnati  Univ.,  OH.   Dept.  of  Chemical   Engi- 
neering. 

For   primary   bibliographic   entry   see   Field    5D. 
W90-09034 


LABORATORY  SIMULATION  OF  DIFFUSION 
IN   CONTAMINATED   MARINE  SEDIMENTS. 

Louisiana   State   Univ.,    Baton    Rouge.    Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09046 


STUDY  OF  INORGANIC  LIGAND- 

CHROMIUMdlD-SURFACE   TERNARY   COM- 
PLEXES BY  ESR  SPECTROSCOPY. 

Eidgenoessische   Anstalt    fuer   Wasserversorgung, 
Abwasserreinigung    und    Gewaesserschultz,    Due- 
bendorf  (Switzerland).   Inst,  of  Aquatic  Sciences. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-09053 


RADON-222     IN      DRINKING     WATER:     AN 
NJDEP-EERF  COLLABORATIVE  STUDY. 

New  Jersey  Dept.  of  Environmental   Protection, 
Trenton.  Div.  of  Environmental  Quality. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-09055 


COPRECIPITATION  OF  TRACE  METALS  BY 
DNA  AND  RNA  MOLECULES. 

Hiroshima   Univ.   (Japan).    Faculty  of  Integrated 

Arts  and  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09113 


RAIN  ESTIMATION  FROM  INFRARED  AND 
VISIBLE  GOES  SATELLITE  DATA. 

Washington  Univ.,  Seattle.  Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-09123 


METHOD  FOR  THE  EXTRACTION  OF  CAR- 
BONACEOUS PARTICLES  FROM  LAKE  SEDI- 
MENT. 

University   Coll.,    London   (England).    Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09126 


Data  Acquisition — Group  7B 

GROUND-WATER  CONTAMINATION  BY 
HIGH-DENSITY  IMMISCIBLE  HYDROCAR- 
BON SLUGS  IN  GRAVITY-DRIVEN  GRAVEL 
AQUIFERS. 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09141 


NATURAL  VARIABILITY  IN  PHOTOSYN- 
THETIC  ENERGY  CONVERSION  EFFICIEN- 
CY: A  FIELD  STUDY  IN  THE  GULF  OF 
MAINE. 

Brookhaven  National  Lab.,  Upton,  NY.  Oceano- 

graphic  Sciences  Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-09145 


EMPIRICAL  EQUATIONS  RELATING 

SCALAR     IRRADIANCE    TO     A,     B/A,    AND 
SOLAR  ZENITH  ANGLE. 

Rochester  Univ.,  NY.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09149 


MAPPING  SATURATED  AREAS  WITH  A  HEL- 
ICOPTER-BORNE C  BAND  SCATTERO- 
METER. 

Centre  de  Recherches  en  Physique  de  I'Environne- 

ment,  Issy-les-Moulineaux  (France). 

C.  Brun,  R.  Bernard,  D.  Vidal-Madjar,  C.  Gascuel- 

Odoux,  and  P.  Merot. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  5,  p  945-955,  May  1990.  12  fig,  2  tab,  34  ref. 

Descriptors:  *Data  acquisition,  'Mapping,  'Rain- 
fall-runoff relationships,  *Remote  sensing, 
♦Runoff,  'Saturated  soils,  *Soil  water,  Agricultur- 
al watersheds,  Aircraft,  Helicopters,  Microwaves, 
Radar,  Scatterometer,  Storm  runoff,  Vegetation, 
Watersheds. 

A  helicopter-borne  C  band  scatterometer  was  used 
to  locate  the  saturated  areas  within  a  small  water- 
shed in  France.  Calibration  showed  a  backscatter 
coefficient  decreasing  for  the  high  gravimetric 
water  contents  of  the  saturated  areas,  possibly  due 
to  the  increasing  importance  of  specular  reflection 
processes.  With  optimal  configuration  for  soil 
moisture  campaigns  (15  deg  incidence  angle,  HH 
polarizations)  a  -5-dB  threshold  of  radar  backscat- 
tering  cross  section  was  determined.  This  roughly 
corresponded  to  a  mean  surface  soil  gravimetric 
moisture  higher  than  45%.  For  actual  field  condi- 
tions, results  were  slightly  better  when  a  radar 
signal  treatment  was  performed  in  order  to  get  a 
signal  on  a  homogeneous  field  without  any  effects 
from  houses  or  hedges.  Another  configuration  of 
radar,  corresponding  to  an  ERS  1  satellite  simula- 
tion, was  tested.  In  these  conditions  a  -7-dB  thresh- 
old gave  good  agreement  with  saturated  areas. 
(Cassar-PTT) 
W90-09168 


a. 

SB 


SNOW    COVER    AND    SNOWMELT    RUNOFF 
MODEL  IN  THE  FOREST  ZONE. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-09028 


EXPERIMENTAL-ANALYTICAL  METHOD  OF 
MODELLING  TRANSFORMATION  OF  NATU- 
RAL ORGANIC  MATTER  IN  WATER  STOR- 
AGE RESERVOIRS. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09030 


INVESTIGATION  BY  DC  RESISTIVITY 
METHODS  OF  A  GROUND-WATER  BARRIER 
BENEATH  THE  SAN  BERNARDINO  VALLEY, 
SOUTHERN  CALIFORNIA. 

California   Univ.,   Riverside.   Inst,   of  Geophysics 

and  Planetary  Physics. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09133 


ESTIMATION   OF  LEAK   RATES   FROM   UN- 
DERGROUND STORAGE  TANKS. 

ENSR,  Acton.  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09138 


COMPARISONS  OF  THREE  DIFFERENT  EN- 
RICHMENT TECHNIQUES  IN  THE  DETER- 
MINATION OF  LEAD  IN  TAP  WATER  AND 
BOTTLED  WATER  BY  FLAME  ATOMIC  AB- 
SORPTION SPECTROMETRY. 
Technical  Univ.  of  Istanbul  (Turkey).  Dept.  of 
Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-09201 


ENVIRONMENTAL   SAMPLING:    A   SUMMA- 
RY. 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09215 


SEAWATER    INTRUSION    INTO    ESTUARIES 
AND  AQUIFERS. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-0903 1 


ROLE  OF  PUMPING  TESTS  IN  SITE  CHAR- 
ACTERIZATION: SOME  THEORETICAL  CON- 
SIDERATIONS. 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09140 


COLLOIDAL  BEHAVIOR  OF  ACTINIDES  IN 
AN  OLIGOTROPHY  LAKE. 

Argonne   National   Lab.,   IL.   Environmental   Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09219 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

HEAVY  SNOWFALL  WITHIN  A  MESOSCALE 
CONV  ERGENCE  ZONE. 

Meteorological  Office,  High  Wycombe  (England). 
For  primary  bibliographic  entry  see  Field  2C. 
W90-09227 


PLANT  PIGMENTS  AS  TRACERS  OF  EMER- 
GENT AND  SUBMERGENT  MACROPHYTES 
FROM  THE  HUDSON  RIVER. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 
Ecosystem  Studies. 
T.  S.  Bianchi,  and  S.  Findlay. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  3,  p  492-494,  1990.  1 
fig,  2  tab,  18  ref.  Hudson  River  Foundation  grant 
003/88A/077. 

Descriptors:  *Aquatic  vegetation,  *Carotenoids, 
•Chlorophyll,  *Hudson  River,  *Macrophytes, 
•Pigments,  'Tracers,  Chlorophyll  b,  Lutein,  Myr- 
iophyllum,  Pickerelweeds,  Plants,  Pondweeds, 
Scirpus,  Trapa,  Typha,  Water  celery,  Waterlilies. 

Ratios  of  photosynthetic  pigment  concentrations  in 
aquatic  macrophytes  can  provide  a  useful  way  to 
differentiate  between  inputs  of  emergent  versus 
submergent  macrophytes  into  aquatic  food  webs. 
Using  reversed-phase  high-performance  liquid 
chromatography  the  distribution  of  carotenoid  and 
chlorophyll  pigment  markers  in  eight  macrophytes 
from  the  tidal  freshwater  portion  of  the  Hudson 
River  were  examined.  Emergent  macrophytes  in- 
cluded Typha  angustifolia,  Nuphar  advena,  Ponte- 
deria  cordata,  Trapa  natans,  and  Scirpus  fluviatilis; 
submergent  forms  were  Vallisneria  americana,  Po- 
tamogenton  sp.,  and  Myriophyllum  sp.  Lutein  was 
the  most  abundant  carotenoid  in  all  macrophytes, 
and  concentrations  in  the  emergent  forms  were 
significantly  higher.  Chlorophyll-b  showed  signifi- 
cantly higher  concentrations  in  the  submerged  ma- 
crophytes than  in  the  emergent  forms.  The  chloro- 
phyll-b/lutein  ratio  may  be  a  useful  marker  to 
distinguish  between  organic  inputs  of  submergent 
and  emergent  forms  of  macrophytes  in  aquatic 
ecosystems.  (Mertz-PTT) 
W90-09234 


SAMPLER  FOR  INTERSTITIAL  FAUNA  IN 
ALLUVIAL  RIVERS. 

Centre    National    de    la    Recherche    Scientifique, 
Toulouse   (France).   Centre   d'Ecologie   des   Res- 
sources  Renouvelables. 
E.  Tabacchi. 

Regulated  Rivers  Research  &  Management 
RRRMEP,  Vol.  5,  No.  2,  p  177-182,  March/May 
1990.  1  fig,  2  tab,  25  ref. 

Descriptors:  *Aquatic  animals,  'Biological  sam- 
ples, 'Bottom  sampling,  'Hynes  sampler,  *Rivers, 
•Samplers,  'Sampling,  *Trap  efficiency,  France, 
Plankton,  Trapping,  Water  level  fluctuations. 

Interstitial  fauna  play  an  important  role  in  the 
colonization  processes  of  natural  or  regulated  flu- 
vial systems.  Sampling  of  the  interstitial  fauna  in 
river  banks  is  often  impeded  by  substrate  heteroge- 
neities and  by  variations  of  water  level.  An  im- 
proved Hynes'  sampler  is  designed  to  study  the 
mesofauna  and  microfauna  inhabiting  higher  levels 
of  fluvial  alluvium  affected  by  frequent  water  level 
fluctuations.  The  one-meter-long  sampler  is  formed 
by  three  concentric  cylinders  made  of  polyvinyl 
chloride  pipes.  The  surface  of  each  pipe  is  abraded 
to  facilitate  the  colonization  and  adhesion  by  orga- 
nisms. The  external  cylinder  is  perforated  with  20 
mm  holes.  This  external  cylinder  is  implanted 
within  the  substrate  and  left  permanently  through- 
out the  period  of  survey.  The  middle  cylinder  is 
perforated  with  13  mm  holes  in  100  mm  wide 
bands  alternating  with  nonperforated  bands.  The 
inner  cylinder  is  perforated  so  that  its  holes  can  be 
matched  with  those  of  the  middle  cylinder  when 
both  pipes  are  interlocked.  The  trap  itself  is  filled 
with  the  substratum  extracted  during  the  implanta- 
tion of  the  external  pipe.  Twenty  traps  were  set  up 
on  the  littoral  zone  of  a  gravelly  pond  influenced 
by  the  Fluctuations  of  the  water  table  in  the  valley 
of  the  River  Adour,  southwest  France.  Most  traps 
were  submerged  in  February  and  therefore  exclu- 
sively terrestrial  groups  are  absent  after  this 
period.  The  results  show:  a  low  selectivity  towards 


planktonic  species;  the  same  rate  of  capture  for 
eggs,  larvae,  subadults,  and  adults;  and  a  possibility 
of  understanding  the  variability  within  the  alluvi- 
um between  the  different  compartments  studied. 
Low  selectivity,  sampling  of  a  volume,  time  and 
space  replication  without  disturbing  the  surround- 
ing substrate,  and  samples  that  are  representative 
of  the  variability  of  the  substrata  are  all  advantages 
of  using  the  new  devise.  (Mertz-PTT) 
W90-09254 


PHOTODISSOCIATION/GAS  DIFFUSION/ 
ION  CHROMATOGRAPHY  SYSTEM  FOR  DE- 
TERMINATION OF  TOTAL  AND  LABILE  CY- 
ANIDE IN  WATERS. 

Dionex  Corp.,  Sunnyvale,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09263 


STRONTIUM  ISOTOPE  STUDIES  OF  ATMOS- 
PHERIC INPUTS  TO  FORESTED  WATER- 
SHEDS IN  NEW  MEXICO. 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09265 


UTILISATION  OF  LIQUID  CHROMATOGRA- 
PHY IN  AQUATIC  PHOTODEGRADATION 
STUDIES  OF  PESTICIDES:  A  COMPARISON 
BETWEEN  DISTILLED  WATER  AND  SEA- 
WATER. 

Instituto    de    Quimica    Bio-Organica,     Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-09269 


USE  OF  CLADOPHORA  GLOMERATA  TO 
MONITOR  HEAVY  METALS  IN  RIVERS. 

Durham  Univ.  (England).  Dept.  of  Biological  Sci- 
ences. 

B.  A.  Whitton,  I.  G.  Burrows,  and  M.  G.  Kelly. 
Journal  of  Applied  Phycology  JAPPEL,  Vol.   1, 
No.  4,  p  293-299,  December  1989.  1  fig,  5  tab,  20 
ref. 

Descriptors:  *Algae,  'Analytical  methods,  'Bioac- 
cumulation,  *Bioindicators,  'Cladophora,  'Heavy 
metals,  'Rivers,  *Water  analysis,  Cadmium, 
Copper,  England,  Iron,  Lead,  Regression  analysis, 
Synergistic  effects,  Zinc. 

Methods  were  developed  for  the  use  of  Clado- 
phora glomerata  to  monitor  heavy  metal  concen- 
trations in  flowing  waters.  At  least  under  condi- 
tions without  marked  fluctuations  in  ambient  metal 
concentration,  there  was  no  detectable  difference 
in  the  metal  concentrations  of  young  plants  be- 
tween terminal  2  cm  lengths  of  filament  and  whole 
plants.  In  order  to  establish  the  relationship  be- 
tween metal  concentration  in  plant  and  that  in 
water,  60  algal  and  water  samples  were  analyzed 
from  sites  in  northern  England  for  Fe,  Cu,  Zn,  Cd, 
and  Pb.  Other  environmental  variables  were  meas- 
ured at  the  time  in  order  to  assess  their  influences 
on  metal  accumulation.  There  were  highly  signifi- 
cant correlations  for  each  of  the  five  metals  be- 
tween concentrations  in  alga  and  water.  The  re- 
gression equations  relating  metal  in  alga  to  metal  in 
water  permit  an  unknown  environmental  metal 
concentration  to  be  estimated  from  the  algal  metal 
concentration.  Multiple  stepwise  regression  analy- 
ses were  used  to  indicate  environmental  factors 
which  may  influence  metal  accumulation;  for  in- 
stance, Fe  appeared  to  have  a  positive  influence  on 
Cu  accumulation.  In  general,  Cladophora  accumu- 
lated much  less  metal  than  bryophytes  did,  but  the 
slope  relating  metal  in  alga  to  metal  in  water  was 
steeper,  particularly  for  Pb.  This  means  that  Clado- 
phora is  especially  useful  where  there  is  a  need  for 
a  sensitive  indicator  of  differences  between  sites  or 
sampling  occasions.  (Author's  abstract) 
W90-09275 


MICROPHYTOBENTHIC  PIGMENTS  IN  A 
SALT  MARSH  POND  DETERMINED  BY  HPLC 
AND  SPECTROPHOTOMETRY. 

IFREMER,  Paris  (France). 


R.  G.  Barlow,  Y.  Collos,  S.  Y.  Maestrini,  and  S. 

Roy. 

Marine  Microbial  Food  Webs,  Vol.  4,  No.  1,  p  117- 

128,  1990.  6  fig,  1  tab,  25  ref. 

Descriptors:  'Algae,  'Analytical  techniques, 
'Benthic  flora,  'Biomass,  'Chlorophyll  a,  'Chro- 
matography, 'Limnology,  'Salt  marshes,  'Sedi- 
ment analysis,  'Wetlands,  High  performance  liquid 
chromatography.  Microorganisms,  Phytoplankton, 
Pigments,  Ponds. 

The  widespread  use  of  chlorophyll  a  as  a  measure 
of  microphytobenthic  biomass  means  that  reliable 
extraction  procedures  and  analytical  techniques 
must  be  adopted  for  the  accurate  determination  of 
pigments.  An  assessment  was  made  of  two  extrac- 
tion procedures  and  two  analytical  techniques  for 
determining  chlorophyll  a  as  a  measure  of  micro- 
phytobenthic pigments.  It  was  concluded  that  an 
extraction  procedure  using  acetone  should  involve 
at  least  three  extraction  steps  plus  homogenization 
to  extract  all  the  pigments  from  sediment  samples. 
There  is  generally  good  agreement  between  spec- 
trophotometry and  high  performance  liquid  chro- 
matography techniques  for  determining  chloro- 
phyll a.  However,  since  there  are  inherent  prob- 
lems associated  with  the  acid  correction  in  the 
spectrophotometric  assay,  the  isocratic  high  per- 
formance liquid  chromatography  method  seems  tc 
provide  a  good  compromise  between  chromatogra- 
phic simplicity,  speed  and  accuracy.  The  use  ol 
shorter  10  cm  chromatographic  columns  packed 
with  3  micrometer  particles  could  shorten  reten 
tion  times  considerably.  An  accurate  estimate  ol 
the  phaeopigments  present  in  sediments  can  onl> 
be  obtained  using  gradient  high  performance  liquic 
chromatography  or  thin-layer  chromatographic 
techniques.  A  detailed  analysis  of  pigments  in  sedi 
ment  cores  revealed  that  pigments  were  concen 
trated  in  the  upper  cm  and  that  reliable  estimates  o 
phaeopigments  can  only  be  obtained  by  chromato 
graphic  quantitation.  (Mertz-PTT) 
W90-09294 


TROPICAL  PRECIPITATION  RATES  DURINC 
SOP-1,  FGGE,  ESTIMATED  FROM  HEAT  ANE 
MOISTURE  BUDGETS. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Earth  am 

Atmospheric  Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09305 


MESOSCALE  ORGANIZATION   OF  SPRING 
TIME  RAINSTORMS  IN  OKLAHOMA. 

Washington  Univ.,  Seattle.  Dept.  of  Atmospherii 

Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09306 


SUPPLEMENTARY  METHOD  FOR  ASSESS 
ING  THE  RELIABILITY  OF  FLUIDS  SAM 
PLED  FROM  DEEP  AQUIFERS. 

Hebrew    Univ.    of   Jerusalem    (Israel).    Seagran 

Centre  for  Soil  and  Water  Sciences. 

R.  Nativ. 

Ground  Water   Monitoring  Review  GWMRDU 

Vol.  10,  No.  2,  p  83-88,  Spring  1990.  2  fig,  1  tab,  1 

ref. 

Descriptors:  'Aquifers,  'Deep  wells,  'Drillinj 
fluids,  *Sample  preservation,  'Sampling,  *Tes 
wells,  'Water  analysis,  'Water  sampling.  Bore 
holes,  Chemical  properties,  Drill-stem  test,  Israel 
Salinity,  Sample  contamination,  Swab  test,  Tem 
perature. 

Sampling  of  formation  water  from  deep  aquifer 
for  salinity  and  temperature  measurements  in 
volves  problems  not  often  encountered  when  sam 
pling  groundwater  from  shallow  aquifers  during 
pumping  test.  In  deep  aquifers,  sampling  of  forma 
tion  fluid  to  determine  salinity  is  done  during 
drill-stem  test  (DST)  or  a  swab  test.  Samples  ob 
tained  by  a  DST  or  swab  test  often  do  not  repre 
sent  formation  fluids  because  of  contaminants  tha 
affect  the  chemical  composition  of  the  fluids.  Th 
problem  of  formation  of  fluid  contamination  b; 
drilling  fluids  or  cushion  water  can  be  overcom 
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by  adding  a  tracer  to  all  drilling  fluids.  Tempera- 
ture measurements  in  deep  formations  are  general- 
ly done  by  lowering  a  thermometer  into  the  bore- 
hole and  correlating  the  recorded  temperature  to 
the  total  depth  attained  at  the  time.  More  than  800 
temperature  measurements  using  a  maximum  bore- 
hole thermometer  and  more  than  100  measure- 
ments on  formation  fluid  sampled  during  a  DST 
were  taken  (during  the  drilling  and  testing)  from 
215  wildcat  boreholes  that  penetrate  the  deep 
aquifers  (3300  to  16,400  feet)  of  Israel.  Wherever 
the  temperature  of  the  recovered  fluid  is  lower 
than  the  temperature  measured  in  the  drilling  mud 
at  the  same  interval,  the  fluid  is  likely  to  be  con- 
taminated by  mud,  mud  filtrate,  or  cushion  water. 
Thus,  when  checking  chemical  analyses  of  histori- 
cal samples  or  when  evaluating  the  representative- 
ness of  a  recently  sampled  fluid,  potential  contami- 
nation resulting  from  dilution  with  mud,  mud  fil- 
trate, or  cushion  water  also  can  be  estimated  using 
temperature  data.  (White-Reimer-PTT) 
W90-09310 


DEVELOPMENT  OF  A  STANDARD,  PURE- 
COMPOUND  BASE  GASOLINE  MIXTURE 
FOR  USE  AS  A  REFERENCE  IN  FIELD  AND 
LABORATORY  EXPERIMENTS. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-09315 


AUTOMATED  PERMEATION  SAMPLER  FOR 
PHENOLIC  POLLUTANTS. 

Akron  Univ.,  OH.  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09325 


GENERALIZED  LOW-FLOW  FREQUENCY 
RELATIONSHIPS  FOR  UNGAGED  SITES  IN 
MASSACHUSETTS. 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-09348 


CYCLES,     FLUXES     AND    SPECIATION    OF 
TRACE  METALS  IN  THE  ENVIRONMENT. 

Essex  Univ.,  Colchester  (England).  Inst,  of  Aero- 
sol Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09382 


METAL    SPECIATION    IN    SLUDGES    FROM 
WASTEWATERS  TREATMENT  BY  BULK  AND 
SURFACE  (XPS)  ANALYSIS. 
Basilicata  Univ.,  Potenza  (Italy).  Inst,  of  Chemis- 
try. 

For   primary   bibliographic   entry   see   Field    5D. 
W90-09384 


CHEMICAL  EQUILIBRIUM  ANALYSIS  OF 
LEAD  AND  BERYLLIUM  SPECIATION  IN 
HAZARDOUS  WASTE  INCINERATORS. 

Kansas  State  Univ.,  Manhattan. 
A.  P.  Mathews. 

IN:  Metals  Speciation,  Separation,  and  Recovery. 
Volume  II.  Proceedings  of  the  Second  Internation- 
al Symposium  on  Metals  Speciation,  Separation, 
and  Recovery,  Rome,  Italy,  May  14-19,  1989. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  p  73-84, 
4  fig,  17ref. 

Descriptors:  *Beryllium,  'Chemical  analysis, 
•Chemical  speciation,  'Equilibrium,  'Hazardous 
wastes,  'Incineration,  'Lead,  'Pollutant  identifica- 
tion, 'Urban  hydrology,  'Wastewater  disposal, 
Heavy  metals,  Inorganic  compounds,  Metals,  Vol- 
atilization. 

The  increased  use  of  incineration  as  a  method  of 
hazardous  waste  disposal  can  result  in  increased 
levels  of  toxic  metals  in  the  atmosphere.  The  quan- 
tity and  nature  of  metal  emissions  will  depend  on 
the  type  of  metal  species  formed  in  the  combustion 
zone,  and  the  efficiency  with  which  the  volatilized 
species  are  removed  by  the  air  pollution  control 


equipment.  Chemical  equilibrium  analysis  was  used 
to  predict  the  formation  and  concentration  of  be- 
ryllium and  lead  species  under  different  operating 
conditions.  Beryllium  speciates  into  solid  beryllium 
oxide  at  the  lower  temperature.  At  high  tempera- 
tures and  high  excess  air  ratios  beryllium  is  volatil- 
ized as  beryllium  dihydroxide.  The  presence  of 
chlorine  in  the  waste  will  not  significantly  affect 
beryllium  speciation.  Lead  is  volatilized  readily  as 
the  halogenated  species  at  the  lower  combustion 
temperatures,  and  as  lead  oxide  and  lead  vapor  at 
higher  combustion  temperatures,  and  as  lead  oxide 
and  lead  vapor  at  higher  temperatures.  Further 
studies  must  be  undertaken  to  determine  the  con- 
densation mechanisms  for  the  various  species,  and 
the  type  and  size  distribution  of  particles  formed, 
to  facilitate  the  efficient  capture  and  removal  of 
these  metals  from  the  gas  phase.  (See  also  W90- 
09381)  (Lantz-PTT) 
W90-09385 


PRECIPITATION  DATA  COMPATIBILITY  IN 
NORTH  AMERICA  AND  THE  IMPACT  ON 
STUDIES  OF  ACID  DEPOSITION. 

Canadian  Climate  Centre,  Downsview  (Ontario). 
B.  E.  Goodison,  and  R.  J.  Vet. 
IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  47-55,  1 
fig,  3  tab,  14  ref. 

Descriptors:  'Acid  rain,  'Canals,  'Data  acquisi- 
tion, 'Error  analysis,  'Network  design,  'Perform- 
ance evaluation,  'Precipitation  measurements, 
'Rain  gages,  'United  States,  Canadian  Air  and 
Precipitation  Monitoring,  National  Atmospheric 
Deposition  Program,  Path  of  pollutants,  Precision. 

Errors  in  measured  precipitation  depth  translate 
directly  into  errors  in  true  wet  deposition.  The 
issues  of  absolute  accuracy  and  data  compatibility 
between  networks  are  discussed.  Known  systemat- 
ic errors  in  rain  and  snow  precipitation  depth 
measurements  for  Canadian  and  US  methods  used 
in  the  acid  deposition  networks  are  summarized. 
Differences  between  US  and  Canadian  standard 
gauge  measurements  could  be  up  to  30%  for  a 
mean  wind  speed  of  <  2  m/sec.  An  intercompari- 
son  of  network  methods  of  measurement  for  Cana- 
dian (Canadian  Air  and  Precipitation  Monitoring 
Network  (CAPMoN))  and  US  (National  Atmos- 
pheric Deposition  Program/National  Trends  Net- 
work (NADP/NTN))  air  quality  networks  showed 
that  CAPMoN  weekly  precipitation  depths  were 
statistically  significantly  higher  than  NADP/NTN 
depths,  with  a  between  network  bias  of  1-2  mm/ 
week.  Analysis  of  seasonal  and  annual  biases 
showed  that  the  CAPMoN  measurements  were  up 
to  22%  higher  in  the  winter  season.  Compatibility 
may  be  achieved  by  using  common  measurement 
methods  or  correcting  precipitation  measurements 
for  systematic  errors.  (See  also  W90-09408)  (Au- 
thor's abstract) 
W90-09414 


WIND  FIELD  DEFORMATION  ABOVE  PRE- 
CIPITATION GAUGE  ORIFICES. 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland). 

B.  Sevruk,  J.  A.  Hertig,  and  R.  Spiess. 
IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  65-70,  3 
fig,  1  tab,  2  ref. 

Descriptors:  'Measuring  instruments,  'Rain  gages, 
•Wind,  Data  acquisition,  Performance  evaluation, 
Precipitation,  Wind  velocity. 

Seven  types  of  precipitation  gages  having  various 
sizes  and  forms  of  orifice  rims  were  investigated  in 
a  wind  tunnel.  The  wind  speed  and  intensity  of 
turbulence  profiles  above  the  gage  orifice  con- 
firmed that  the  orifice  rim  considerably  affects  the 
wind  field  deformation.  The  gages  with  a  large 
orifice  rim  or  a  bird  protection  ring  showed  the 
greatest  increment  of  wind  speed  above  the  center 
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of  the  orifice.  The  smaller  the  gage  orifice  area,  the 
greater  was  this  effect.  The  intensity  of  turbulence 
was  greater  for  gages  with  a  small  orifice  rim  and  a 
large  orifice  area.  (See  also  W90-09408)  (Author's 
abstract) 
W90-09416 


MONITORING  ATMOSPHERIC  DEPOSITION 
IN  CALIFORNIA'S  SIERRA  NEVADA:  A  COM- 
PARISON OF  METHODS. 

Pacific  Southwest  Forest  and  Range  Experiment 
Station,  Berkeley,  CA. 
B.  J.  McGurk,  N.  H.  Berg,  D.  Marks,  J.  M. 
Melack,  and  F.  Setaro. 

IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  71-79,  3 
fig,  1  tab,  12  ref.  California  Air  Resources  Board 
Grant  A6-078-32. 

Descriptors:  'Acid  rain,  'California,  'Forest  wa- 
tersheds, 'Measuring  instruments,  'Pollutant  iden- 
tification, 'Rain,  'Sampling,  'Snow  gages,  Alpine 
regions,  Chemical  analysis,  Hydrogen,  Mammoth 
Lake,  Nevada,  Nitrates,  Sierra  Nevada,  Snow  den- 
sity, Sulfates. 

Four  methods  for  measuring  atmospheric  deposi- 
tion in  the  Sierra  Nevada  of  California  were  com- 
pared during  the  winter  of  1986-1987.  A  large  (28 
by  122-cm)  polyvinyl  chloride  tube  was  compared 
to  a  Belfort  precipitation  gage  and  to  snowboards 
at  both  an  exposed  site,  near  Mammoth  Lakes,  and 
a  site  in  a  forest  clearing,  near  Soda  Springs.  An 
Aerochem  Metrics  collector  was  also  included  at 
the  forest  site.  At  the  exposed  site,  the  tube  and  the 
Belfort  gage  caught  23%  less  snow  water  equiva- 
lent than  the  snowboards.  In  the  clearing,  the  tube 
and  the  Belfort  gage  caught  17%  more  than  the 
snowboards.  Except  for  N03  at  the  forest  site, 
chemical  analyses  of  samples  from  the  tube  and  the 
snowboard  showed  that  H,  N03,  and  S04  concen- 
trations differed  significantly  (p  <  0.05).  Laborato- 
ry tests  showed  no  adsorption  or  desorption  of 
synthetic  standard  solutions  of  major  ions  from  the 
tube.  For  sheltered  sites  with  occasional  midwinter 
rain,  the  tube  is  recommended.  For  windy  sites 
without  midwinter  rain,  sampling  from  weekly 
snowboards  provides  a  better  estimate  of  chemical 
and  snow  volume  loading.  (See  also  W90-09408) 
(Author's  abstract) 
W90-09417 


NEW  JERSEY  PESTICIDE  USE  SURVEY. 

New  Jersey  Dept.  of  Environmental   Protection, 
Trenton.  Office  of  Science  and  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09455 


METHODOLOGY  FOR  LOCATING  AND 
MEASURING  SUBMERGED  DISCHARGES: 
TARGETING  TOOL,  HARPOON  PIEZOME- 
TER AND  MORE. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
D.  R.  Lee,  and  S.  J.  Welch. 

IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues.  October 
17-19,  1989,  Kitchener,  Ontario,  Canada.  National 
Water  Well  Association,  Dublin,  Ohio.  1989.  p  1-8, 
1  fig,  8  ref. 

Descriptors:  'Data  acquisition,  'Geohydrology, 
♦Groundwater  movement,  'Instrumentation,  'Pie- 
zometers, 'Surface-groundwater  relationships,  Es- 
tuaries, Flow  discharge,  Leachates,  Path  of  pollut- 
ants, Soil  moisture  meters.  Stratigraphy. 

One  field  problem  in  hydrology  is  locating  and 
quantifying  major  zones  of  actual  or  potential  con- 
taminant input.  Because  surface  waters  are  often 
on  the  receiving  ends  of  groundwater  flow  sys- 
tems, and  because  questions  are  now  being  raised 
regarding  pollution  of  surface  water  by  contami- 
nated groundwater,  this  topic  is  getting  increased 
attention.  Techniques  for  collecting  information  to 
determine  where  and  at   what  rate  groundwater 
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upwells  in  bodies  of  surface  water  have  been  de- 
veloped, and  have  been  used  successfully  for  esti- 
mating landfill  leachate  entry  in  a  river  and  for 
locating  areas  of  fresh  groundwater  entry  in  the 
beds  of  estuaries.  The  approach  involves:  the 
towing  of  sediment  probes  over  large  areas  in 
order  to  target  small  areas  for  detailed  investiga- 
tion; the  driving  of  piezometers  from  boats  or 
floating  platforms  for  measurement  of  relative 
heads  and  collection  of  porewaters;  the  use  of  a 
piston  corer,  also  from  a  boat,  for  mapping  sedi- 
ment stratigraphy  and  porewater  chemistry;  and 
the  SCUBA  usage  of  seepage  meters  for  direct 
measure  of  specific  discharge.  The  probe  is  towed 
in  contact  with  the  bottom  sediment  and  gives  a 
continuous  record  of  bulk  electrical  conductance 
and  temperature.  A  variety  of  field  examples  tell  of 
the  successes  and  failures  of  this  methodology  for 
measuring  groundwater  and  contaminant  flux  to 
the  surface.  (See  also  W90-09479)  (Author's  ab- 
stract) 
W90-09480 


METHOD  OF  VERTICAL  CONCENTRATION 
PROFILING  IN  AQUIFERS  CONTAMINATED 
BY  DNAPL. 

C-E  Environmental,  Inc.,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09481 


COMPARISON  OF  METHODS  FOR  ESTIMAT- 
ING GROUNDWATER  RECHARGE  FROM  A 
LAKE. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09482 


USING  VERTICAL  ELECTRICAL  SOUNDINGS 
TO  ACCURATELY  MAP  A  BURIED  CHANNEL 
IN  COASTAL  PLAIN  SEDIMENTS. 

Environmental      Resources     Management,      Inc., 

Exton,  PA. 

G.  R.  Emilsson,  and  P.  R.  Morin. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues.  October 

17-19,  1989,  Kitchener,  Ontario,  Canada.  National 

Water  Well  Association,  Dublin,  Ohio.  1989.  p  41- 

54,  5  fig,  2  tab,  2  ref. 

Descriptors:  'Buried  rivers,  *Data  acquisition, 
•Electrical  sounding,  *Geohydrology,  'Geophysi- 
cal exploration,  'Mapping,  Clays,  Data  interpreta- 
tion, Drilling,  Geophysics,  Groundwater  level, 
Monitoring  wells,  New  Jersey,  Subterranean 
streams. 

A  case  history  is  presented  which  illustrates  the 
application  of  vertical  electrical  soundings  to  map 
the  depth  to  a  confining  clay  layer  at  a  hazardous 
waste  site  in  central  New  Jersey.  Here  medium  to 
coarse  sand,  silt  and  gravel  deposits  overlie  a  stiff 
clay  stratum.  Boring  logs  obtained  from  monitor- 
ing wells  installed  during  Phase  I  and  II  remedial 
investigations  show  differences  in  the  elevations  of 
the  top  of  the  clay  layer,  suggesting  that  a  channel 
has  been  eroded  into  the  clay  and  later  buried  by 
the  coarse  deposits.  Movement  of  shallow  ground- 
water at  the  site  was  believed  to  be  influenced  by 
this  channel.  Vertical  electrical  soundings  were 
chosen  to  map  the  depth  to  the  clay  over  drilling 
and  other  geophysical  methods  because  of  the  rela- 
tively low  cost  of  the  technique.  The  soundings, 
using  the  Schlumberger  configuration,  were  inter- 
preted using  a  one-dimensional  forward/inverse 
modeling  computer  program.  The  interpretations 
of  the  soundings  were  used  to  place  monitoring 
wells  for  the  Phase  III  investigation.  The  monitor- 
ing well  borings  confirmed  the  geophysical  inter- 
pretation. The  depth  of  the  clay  layer  as  interpret- 
ed from  the  geologist's  log  of  a  monitoring  well 
placed  in  the  center  axis  of  the  buried  trough 
differed  from  the  geophysical  interpretation  of  the 
clay  layer  depth  by  less  than  two  feet.  (See  also 
W90-09479)  (Author's  abstract) 
W90-09483 
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SIMULATION  OF  INTERACTIONS  BETWEEN 
MIGRATING  WHALES  AND  POTENTIAL  OIL 
SPILLS. 

Applied    Science    Associates,    Inc.,    Narragansett, 

RI. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08730 


GROUND    WATER    MODELING    IN    MULTI- 
LAYER AQUIFERS:  UNSTEADY  FLOW. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-08750 


PREDICTING  THE  OCCURRENCE  OF  ACID 
MINE  DRAINAGE  IN  THE  ALLEGHENIAN 
COAL-BEARING  STRATA  OF  WESTERN 
PENNSYLVANIA;  AN  ASSESSMENT  BY  SIM- 
ULATED WEATHERING  (LEACHING)  EX- 
PERIMENTS AND  OVERBURDEN  CHARAC- 
TERIZATION. 

Pennsylvania  State  Univ.,  University  Park.  Materi- 
als Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08758 


KANAWHA  RIVER  BASIN  WATER  QUALITY 
MODELING. 

Hydrologic  Engineering  Center,  Davis,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-08764 


GLOBAL  SNOW  DEPTH  CLIMATOLOGY. 

Air  Force  Environmental  Technical  Applications 

Center,  Scott  AFB,  IL. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-08765 


SEASONAL  SNOWFALL  STATISTICS  FOR  SE- 
LECTED STATIONS. 

Air  Force  Environmental  Technical  Applications 

Center,  Scott  AFB,  IL. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-08766 


COMPUTER  APPLICATIONS  IN  WATER 
SUPPLY.  VOLUME  1:  SYSTEMS  ANALYSIS 
AND  SIMULATION. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08776 


GRADIENT  ALGORITHM  FOR  THE  ANALY- 
SIS OF  PIPE  NETWORKS. 

Bologna  Univ.  (Italy).   1st.  di  Costruzioni   Idrau- 

liche. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08777 


COMPARISON  OF  COLEBROOK-WHITE  AND 
HAZEN-WILLIAMS  FLOW  MODELS  IN 
REAL-TIME  WATER  NETWORK  SIMULA- 
TION. 

Durham  Univ.  (England).  School  of  Engineering 

and  Applied  Science. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08778 


COMPARISON  OF  THE  GRADIENT  METHOD 
WITH  SOME  TRADITIONAL  METHODS  FOR 
THE  ANALYSIS  OF  WATER  SUPPLY  DISTRI- 
BUTION NETWORKS. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08779 


NETWORK  ANALYSIS--THE  REAL  STORY. 


WRc  Engineering,  Swindon  (England). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08780 


NETWORK     ANALYSIS:     A     USER'S     VIEW 
POINT. 

Haiste  Ltd.,  Leeds  (England). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08782 


OPERATIONAL     EXPERIENCE     OF     GINA: 
AND  WATNET. 

Ward,  Ashcroft  and  Parkman,  Chester  (England 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08783 


LONDON'S  WATER  SUPPLY  IN  THE  21S 
CENTURY-COMPUTER  MODELLING  A3 
PECTS. 

Thames    Water    Authority,    Reading    (England 

Planning  Dept. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08784 


SYSTEMS  APPROACH  TO  EXTENDED  GINA 
APPLICATIONS. 

Leicester  Polytechnic  (England).   Water  Contn 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08785 


USE  OF  SIMULATION  MODELS  OF  WATE 
SUPPLY  SYSTEMS-PROCESSING  OF  INPU 
AND  OUTPUT  DATA. 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbc 

(Portugal). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08786 


APPLICATIONS  OF  MICROCOMPUTERS  I 
THE  DESIGN  AND  OPTIMISATION  O 
WATER  SUPPLY  AND  DISTRIBUTION  SYi 
TEMS  IN  DEVELOPING  COUNTRIES. 

City  Univ.,  London  (England).  Thermo-Fluids  Ei 

gineering  Research  Center. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08787 


WATER  SUPPLY  APPLICATIONS  PR( 
GRAMS  IN  AN  OPERATIONS  ENVIROr 
MENT. 

Leicester   Polytechnic  (England).   Water  Contr 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08788 


TIME  SERIES  MODELLING  OF  WATE 
DEMAND-A  STUDY  ON  SHORT-TERM  AN 
LONG-TERM  PREDICTIONS. 

Instituto    de    Ingenieria    Cibernetica,     Barceloi 

(Spain). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08789 


APPLICATIONS  OF  TIME  SERIES  ANALYS1 
TO  WATER  DEMAND  PREDICTION. 

Tongji  Univ.,  Shanghai  (China).  Dept.  of  Enviro 

mental  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08790 


AUTOMATED   METHOD   FOR   PROCESSIN 
CONSUMER  DEMAND  INFORMATION  WIT 
REFERENCE     TO     WATER     DISTRIBUTIO 
SYSTEM  MODELLING-THE  DEVELOPME1N 
OF   A    DEMAND    ALLOCATION    AND    MAI 
PING  PACKAGE  (DAMP). 
Severn-Trent  Water  Authority  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08791 
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STATE  ESTIMATION  AND  LEAK  DETECTION 
IN  WATER  NETWORKS. 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau  (France).  Centre  d'Automatique  et 

Inforrnatique. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08792 


COMPARISON  OF  THREE  REAL-TIME 
STATE  ESTIMATION  METHODS  FOR  ON- 
LINE MONITORING  OF  WATER  DISTRIBU- 
TION SYSTEMS. 

Durham  Univ.  (England).  School  of  Engineering 

and  Applied  Science. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08793 


USE  OF  THERMODYNAMIC  PUMP  TESTING 
IN  CONJUNCTION  WITH  WATER  DISTRIBU- 
TION NETWORK  MODELS. 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). Western  Div. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08794 


FAULT  ANALYSIS  AND  FLUID  TRANSIENT 
SUPPRESSION  IN  PIPELINES  AND  NET- 
WORKS. 

City  Univ.,  London  (England).  Thermo-Fluids  En- 
gineering Research  Center. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08795 


SIMULATION  OF  TRANSIENT  PHENOMENA 
IN  INTERNAL  FLOW  SYSTEMS. 

Warwick  Univ.,  Coventry  (England).  Dept.  of  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08796 


COMPUTER  APPLICATIONS  IN  WATER 
SUPPLY.  VOLUME  2:  SYSTEMS  OPTIMIZA- 
TION AND  CONTROL. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-O8799 


TELEMETRY  SYSTEM  CONTROL:  THE  RTK 
KERNEL--A  GENERAL  SOLUTION. 

Information  Processing  Ltd.,  Bath  (England). 
For  primary  bibliographic  entry  see  Field  5F. 

W90-O88O1 


LOCAL  INTELLIGENT  PUMPING-A  STAND- 
ARD APPROACH. 

SPP  Controls  Ltd.,  Reading  (England). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08802 


CONFIDENCE  LIMIT  ANALYSIS  IN  WATER 
SYSTEMS. 

Trent  Polytechnic,  Nottingham  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08803 


OPERATIONS  CONTROL  SYSTEMS  IN  THE 
WATER  INDUSTRY:  WHAT,  HOW,  AND 
WHERE  TO. 

Holloway  Associates,  Weybridge  (England). 
For  primary  bibliographic  entry  see  Field  5F. 

W90-08804 


REVIEW  OF  METHODOLOGIES  FOR  MOD- 
ELLING AND  CONTROL  OF  WATER  SUPPLY. 

Leicester  Polytechnic  (England).   Water  Control 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-O88O5 


OVERVIEW     OF     IMPORTANT     ISSUES     IN 
OPERATIONAL  FLOOD  CONTROL. 

Politechnika  Warszawska  (Poland).  Inst,  of  Auto- 
matic Control. 


For  primary  bibliographic  entry  see  Field  4A. 
W90-08806 


ROBUST  DIGITAL  CONTROL  OF  VALVES  IN 
A  LARGE  WATER  NETWORK. 

Instituto    de    Ingenieria    Cibernetica,     Barcelona 

(Spain). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08807 


APPLICATIONS  REVIEW  OF  MODELLING 
AND  CONTROL  OF  WATER  SUPPLY  AND 
DISTRIBUTION  SYSTEMS. 

Leicester  Polytechnic  (England).   Water  Control 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08808 


MODELLING      OF      WATER      TREATMENT 
WORKS. 

Halcrow  (William)  and  Partners,  Swindon  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08809 


SIMPLIFICATION  OF  WATER  SUPPLY  DIS- 
TRIBUTION SYSTEMS  FOR  OPTIMAL  OPER- 
ATIONS. 

Tongji  Univ.,  Shanghai  (China).  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08810 


SUBOPTIMAL  APPROACH  TO  SCHEDULING 
OF  RESERVOIR  LEVELS  FOR  A  MULTI-RES- 
ERVOIR WATER  DISTRIBUTION  NETWORK. 

Politechnika  Warszawska  (Poland).  Inst,  of  Auto- 
matic Control. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08811 


OPTIMAL  SCHEDULING  OF  A  CLASS  OF 
WATER  SUPPLY  SYSTEMS  CONTAINING 
ONLY  FIXED  SPEED  PUMPS. 

Leicester  Polytechnic  (England).   Water  Control 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08812 


OPTIMIZATION  OF  URBAN  WATER  DISTRI- 
BUTION SYSTEMS. 

Tongji  Univ.,  Shanghai  (China).  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08813 


PUMP   SCHEDULING    IN    WATER    SUPPLY: 
MORE  THAN  A  MATHEMATICAL  PROBLEM. 

WRc  Engineering,  Swindon  (England). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08814 


PRACTICAL  APPLICATION  OF  COMPUTER 
AIDED  SIMULATION  AND  OPTIMIZATION 
TO  THE  LEICESTER  WATER  SUPPLY  MEL- 
BOURNE AQUEDUCTS  SYSTEM. 

Severn-Trent  Water  Authority,  Leicester  (Eng- 
land). Eastern  Div. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-08815 


COMPUTER    TECHNIQUES    FOR    ON-LINE 
CONTROL  OF  WATER  SUPPLY  NETWORKS. 

Cambridge  Univ.  (England).  Dept.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08816 


REAL-TIME  FORECASTING  AND  CONTROL 
FOR  WATER  DISTRIBUTION. 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 


W90-088 1 7 


OPTIMAL    OPERATION     OF     WATER     SYS- 
TEMS. 

Sociedad  General  de  Aguas  de  Barcelona  (Spain). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08818 


OPTIMAL  CONTROL   OF  THE   WEST   PARI- 
SIAN AREA  WATER  SUPPLY  NETWORK. 

Lyonnaise  des  Eaux,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08819 


COMPUTER  CONTROL  OF  WATER  SUPPLY 
AND  DISTRIBUTION  SYSTEMS:  STRUC- 
TURES, ALGORITHMS  AND  MANAGEMENT. 

Leicester  Polytechnic  (England).   Water  Control 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08820 


DISTRIBUTION      SYSTEM      MANAGEMENT 
AND  CONTROL  OPTIMISATION. 

North  Surrey  Water  Co.,  Staines  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W90-08821 


VARIABLE  LANDSCAPE  AGGREGATION 
FOR  LARGE  SCALE  WATERSHED  EVAPO- 
TRANSPIRATION  ESTIMATES. 

Montana  Univ.,  Missoula.  School  of  Forestry. 
For   primary   bibliographic   entry   see   Field   2D. 
W90-08830 


CLASSIFICATION  AND  SPATIAL  MAPPING 
OF  RIPARIAN  HABITAT  WITH  APPLICA- 
TIONS TO  MODELING  INSTREAM  IMPACTS 
OF  AGRICULTURAL  NONPOINT  SOURCE 
POLLUTION. 

Idaho  Univ.,  Moscow.   Dept.  of  Plant,   Soil  and 
Entomological  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-08850 


VALIDATION  AND  SENSITIVITY  ANALYSIS 
OF  THE  STREAM  NETWORK  TEMPERA- 
TURE MODEL  ON  SMALL  WATERSHEDS  IN 
NORTHEAST  OREGON. 

EA  Engineering,  Science,  and  Technology,  Inc., 

Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08862 


WATER  QUALITY  MODELING  AND  TRANS- 
PORT ANALYSIS  OF  HEAVY  METALS  IN 
THE  CLARK  FORK  RIVER. 

AScI  Corp.,  Athens,  GA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-08876 


STRATIFIED    FLOOD   FREQUENCY    ANALY- 
SIS. 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-08878 


ESTIMATING  MEAN  MONTHLY  STREAM- 
FLOW  AT  UNGAGED  SITES  IN  WESTERN 
MONTANA. 

Geological  Survey,  Helena,  MT. 
C.  Parrett,  and  K.  D.  Cartier. 

IN:  Proceedings  of  the  Symposium  on  Headwaters 
Hydrology.  American  Water  Resources  Associa- 
tion, Bethesda,  Maryland.  1989.  p  589-598,  2  fig,  4 
tab,  15  ref. 

Descriptors:  'Headwaters  hydrology,  'Rainfall- 
runoff  relationships,  'Runoff,  'Streamflow  fore- 
casting,  Data   interpretation,   Mathematical   equa- 
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tions.  Mathematical  studies,  Montana,  Regression 
analysis.  Stream  gages. 

Three  methods  for  estimating  mean  monthly 
streamflow  at  ungaged  sites  in  western  Montana 
are  described.  The  first  method,  based  on  multiple- 
regression  equations,  relates  mean  monthly  stream- 
flow  to  various  basin  and  climatic  variables;  stand- 
ard errors  range  from  43  to  72%.  The  second 
method,  based  on  regression  equations,  relates 
mean  monthly  streamflow  to  channel  width;  stand- 
ard errors  range  from  46  to  75%.  The  third 
method  requires  12  once-monthly  streamflow 
measurements  at  an  ungaged  site.  These  measure- 
ments are  correlated  with  concurrent  streamflows 
at  some  nearby  gaged  site,  and  the  resulting  rela- 
tion is  used  to  estimate  the  mean  monthly  stream- 
flow  at  the  ungaged  site;  standard  errors  range 
from  21  to  46%.  A  procedure  for  weighting  indi- 
vidual estimates,  based  on  variance  and  degree  of 
independence  of  the  three  estimating  methods,  was 
also  developed;  standard  errors  range  from  16  to 
26%  when  all  three  methods  are  used.  (See  also 
W90-08822)  (Author's  abstract) 
W90-08881 


HYDROLOGIC  SIMULATION  TECHNIQUES 
APPLIED  TO  WATER  MANAGEMENT  IN 
MONTANA. 

Montana  Dept.  of  Natural  Resources  and  Conser- 
vation, Helena. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-08882 


MODELING  RUNOFF  FROM  SAGEBRUSH 
RANGELANDS  ALONG  A  CLIMATIC  GRADI- 
ENT IN  SOUTHWEST  IDAHO. 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-08883 


PREDICTION   OF   ANNUAL   WATER   YIELD 
FROM  LAND  MANAGEMENT  ACTIVITIES. 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  3B. 

W90-08884 


STOCHASTIC  MODELING  OF  LAKE  LEVELS 
FOR  A  MANAGEMENT  DECISION. 

Forest  Service,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08885 


REVISED  EDITION  OF  A  COMPUTERIZED 
PLANKTON  COUNTER  FOR  PLANKTON, 
PERIPHYTON,  AND  SEDIMENT  DIATOM 
ANALYSES. 

National    Museum    of  Natural    Sciences,   Ottawa 

(Ontario).  Botany  Div. 

P.  B.  Hamilton. 

Hydrobiologia  HYDRB8,  Vol.  194,  No.  1,  p  23-30, 

1990.  2  fig,  8  ref. 

Descriptors:  'Computer  programs,  *Data  interpre- 
tation, *Plankton,  "Species  composition,  BASIC, 
Chi  square  analysis,  D'Agostinos  test,  Data  proc- 
essing.  Diatoms,   Periphyton,   Statistical   analysis. 

A  revised  computer  counting  program  is  presented 
with  faster  processing  and  more  efficient  features 
to  enhance  counting  precision.  The  program  is 
now  capable  of  counting  epilithic  communities  and 
sediment  samples  for  diatom  analysis.  This  version 
(2.3)  is  available  for  APPLE,  IBM,  TANDY-RA- 
DIOSHACK,  and  HYPERION  systems  using 
standard  BASIC  commands.  New  improvements 
include  density  and  biovolume  calculations,  a  Chi 
square  transect  test  for  randomness,  D'Agostino's 
test  for  a  normal  taxa  distribution  and  a  three  file 
output  with  raw  and  processed  data.  (Author's 
abstract) 
W90-08896 


APPLICATION  OF  AN  ENERGY  COMBINA- 
TION MODEL  FOR  EVAPORATION  FROM 
SPARSE  CANOPIES. 


Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Ge- 
ography. 

For   primary   bibliographic   entry   see   Field   2D. 
W90-08926 


COMPARISON  OF  BOWEN  RATIO  AND  AER- 
ODYNAMIC ESTIMATES  OF  EVAPOTRAN- 
SPIRATION. 

Laboratoire  de  Bioclimatologie,  Peronne  (France). 
For  primary  bibliographic  entry  see  Field  2D. 
W90-08928 


HIGH-INTENSITY  RAINFALL  RATE  DETER- 
MINATION FROM  TIPPING-BUCKET  RAIN 
GAUGE  DATA. 

Agricultural  Research  Service,  Florence,  SC. 
Coastal  Plains  Soil  and  Water  Conservation  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-08931 


NUMERICAL  MODEL  FOR  THE  COMPUTA- 
TION OF  RADIANCE  DISTRIBUTIONS  IN 
NATURAL  WATERS  WITH  WIND-ROUGH- 
ENED SURFACES. 

Joint  Inst,  for  the  Study  of  the  Atmosphere  and 

Ocean,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08966 


MODELING  IN  SITU  PHYTOPLANKTON  AB- 
SORPTION FROM  TOTAL  ABSORPTION 
SPECTRA  IN  PRODUCTIVE  INLAND 
MARINE  WATERS. 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-08967 


GEOGRAPHIC  INFORMATION  SYSTEMS, 
DATA,  AND  WATER  RESOURCES. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geogra- 
phy. 

D.  A.  Brown,  and  P.  J.  Gersmehl. 
Journal   of  the   Minnesota   Academy   of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  14-17,  Fall  1989.  11 
fig,  1  tab,  6  ref. 

Descriptors:  *Data  interpretation,  "Geographic  in- 
formation systems,  Hydrologic  maps,  Land  use, 
Minnesota,  Runoff. 

Analysis  of  water  resources  data  is  increasingly 
being  conducted  with  the  assistance  of  Geographic 
Information  Systems  (GIS).  This  trend  will  likely 
increase  because  a  growing  amount  of  data  were 
being  archived  in  GIS  files.  Three  data  handling 
methods  are  analyzed  for  use  in  a  GIS  analysis  of 
land-cover  change  impacts  on  runoff.  A  universe 
of  2560  point  samples  was  analyzed  to  provide 
runoff  calculations  that  would  serve  as  a  compari- 
son base  to  evaluate  different  attribute  logic  sys- 
tems. The  attribute  logics  evaluated  are  two  vari- 
ations of  tag  and  one  of  count.  The  test  site  is  a 
two  mile  by  five  mile  area  of  Dakota  County, 
Minnesota,  and  raster  GIS  maps  of  soil  hydrologic 
groups  and  two  plausible  land  covers  were  pre- 
pared. The  count  method  for  handling  the  general- 
ization of  data  produced  results  that  were  substan- 
tially closer  to  the  characteristics  of  the  universe 
that  either  of  the  tags  approaches.  To  minimize 
error  in  assessment  of  water  resources  with  a  GIS, 
analysts  should  start  with  primary  data,  control  all 
phases  of  data  manipulation,  and  use  count  meth- 
ods to  abstract  large-area  data.  (Author's  abstract) 
W90-08971 


LANDSCAPE  ASSESSMENT  OF  SOIL  ERO- 
SION AND  NONPOINT  SOURCE  POLLU- 
TION. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-08972 


LAKE     MIXING     DYNAMICS    AND    WATER 
QUALITY  MODELS. 


Minnesota  Univ.,  Minneapolis.  St.  Anthony  Fall 

Hydraulic  Lab. 

For   primary   bibliographic   entry   see   Field    5C 

W90-08983 


HYDROLOGIC    MODEL    FOR    MINNESOT 
PEATLANDS. 

Minnesota  Univ.,   St.   Paul.   Dept.  of  Forest  R< 

sources. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-08987 


MODELLING  THE  EFFECTS  OF  TIED-RIDC 
ING  ON  WATER  CONSERVATION  AND  CRO 
YIELDS. 

Texas  Agricultural   Experiment   Station,  Tempi 

Blackland  Research  Center. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09011 


MICROCOMPUTER  FOR  ON-LINE  CONTRO 
AND  OPERATION  OF  CLOSED-CONDUIT  II 
RIGATION  SYSTEMS:  AN  ECONOMICAL  A! 
SESSMENT. 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boki 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Researc 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09015 


NUMERICAL    KINEMATIC    WAVE    MODE 
FOR  BORDER  IRRIGATION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ch 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09017 


COMPLEX  MODEL  FOR  ENVIRONMENTS 
QUALIFYING. 

Budapesti  Mueszaki  Egyetem  (Hungary).  Inst. 

Water  Management. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09094 


ESTIMATING  THE  PRECISION  OF  GROUN1 
WATER  ELEVATION  DATA. 

Illinois  State  Psychiatric  Inst.,  Chicago.  Biometi 

Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09135 


QUANTITATIVE  ANALYSIS  FOR  TF 
CLEANUP  OF  HYDROCARBON-CONTAM 
NATED  SOILS  BY  IN-SITU  SOIL  VENTIN 

Shell  Development  Co.,  Houston,  TX. 

For   primary   bibliographic   entry   see   Field   5< 

W90-09142 


SIMULATING  COSTS  OF  FLOODING  UNDI 
ALTERNATIVE  POLICIES  FOR  THE  SACR 
MENTO-SAN  JOAQUIN  RIVER  DELTA. 

California  Univ.,  Davis.  Dept.  of  Agricultural  E 

onomics. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-09154 


FRACTAL  INTERPRETATION  OF  THE  MAI 
STREAM  LENGTH-DRAINAGE  AREA  REL 
TIONSHIP. 

Montreal   Univ.   (Quebec).   Dept.   of  Geograpr 
For  primary  bibliographic  entry  see  Field  2E. 
W90-09158 


PERIODIC  COVARIANCE  STATIONARITY  ( 
MULTIVARIATE  PERIODIC  AUTOREGRE 
SIVE  MOVING  AVERAGE  PROCESSES. 

Middle  East  Technical   Univ.,  Ankara  (Turke 

Dept.  of  Statistics. 

T.  A.  Ula. 

Water  Resources  Research  WRERAQ,  Vol. 

No.  5,  p  855-861,  May  1990.  19  ref. 
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Descriptors:  *Hydrologie  models,  'Model  studies, 
•Regression  analysis,  'Statistical  analysis,  'Statis- 
tics, 'Stream  discharge,  Autoregressive  moving 
average  processes.  Mathematical  studies,  Multivar- 
iate analysis,  PARMA  model,  Periodic  autoregres- 
sive moving  average  p,  Seasonal  variation,  Univar- 
iate analysis. 

Periodic  (covariance)  stationarity  conditions  for 
multivariate  periodic  autoregressive  moving  aver- 
age (PARMA)  processes,  as  applied  to  the  model- 
ing of  univariate  and  multivariate  seasonal  hydro- 
logic  processes  (mainly  streamflow  series),  were 
investigated.  It  is  concluded  that  a  necessary  and 
sufficient  condition  for  the  periodic  stationarity  of 
a  multivariate  periodic  process  was  the  (covar- 
iance) stationarity  of  the  lumped  vector  process 
which  contains  the  periodic  vectors  as  its  elements. 
It  is  shown  that  for  univariate  and  multivariate 
PARMA  processes,  even  with  periodically  vary- 
ing orders,  the  lumped  process  is  a  multivariate 
autoregressive  moving  average  (ARMA)  process, 
the  stationarity  conditions  of  which  are  readily 
available.  Periodic  stationarity  conditions  for  the 
multivariate  PARMA  (1,1)  process  are  explicitly 
obtained,  which  apply  for  all  PARMA  (l,q)  proc- 
esses. It  is  shown  that  the  periodic  stationarity  of  a 
periodic  process  always  implies  the  stationarity  of 
the  aggregated  process,  the  sum  of  the  periodic 
vectors.  The  reverse  is  not  proved  or  disproved. 
However,  it  is  shown  to  be  true  for  PAR(l)  and 
PARMA(1,1)  processes.  (Author's  abstract)16 
May  90 
W90-09160 


STOCHASTIC  INTERPOLATION  OF  RAIN- 
FALL DATA  FROM  RAIN  GAGES  AND 
RADAR  USING  COKRIGING.  II.  RESULTS. 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09165 


REVIEW    OF    GEOSTATISTICS    IN    GEOHY- 
DROLOGY:  I.  BASIC  CONCEPTS. 

American  Society  of  Civil  Engineers,  New  York. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09187 


REVIEW    OF    GEOSTATISTICS    IN    GEOHY- 
DROLOGY:  II.  APPLICATIONS. 

American  Society  of  Civil  Engineers,  New  York. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09188 


MELLIN  TRANSFORM  APPLIED  TO  UNCER- 
TAINTY ANALYSIS  IN  HYDROLOGY/HY- 
DRAULICS. 

Wyoming  Water  Research  Center,  Laramie. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-09189 


LINEAR  WATER-SUPPLY  PIPELINE  CAPAC- 
ITY EXPANSION  MODEL. 

Lower   Colorado   River   Authority,   Austin,   TX. 
Water  and  Wastewater  Utilities  Program. 
For  primary  bibliographic  entry  see  Field  8B. 
W90-09190 


TEMPORAL  VARIATIONS  IN  BEDLOAD 
TRANSPORT  RATES  ASSOCIATED  WITH 
THE  MIGRATION  OF  BEDFORMS. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-09206 


SOME  ASPECTS  OF  DAILY  RAINFALL  DIS- 
TRIBUTION OVER  INDIA  DURING  THE 
SOUTH-WEST  MONSOON  SEASON. 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
For  primary  bibliographic  entry  see  Field  2B. 

W90-09222 


RIPARIAN  WOODY  PLANT  COMMUNITY  OF 
REGULATED  RIVERS  IN  EASTERN  ENG- 
LAND 


Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W90-09252 


TROPICAL  CYCLONE  SIMULATIONS  WITH 
THE  BETTS  CONVECTIVE  ADJUSTMENT 
SCHEME.  PART  I:  MODEL  DESCRIPTION 
AND  CONTROL  SIMULATION. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-09303 


TROPICAL  CYCLONE  SIMULATIONS  WITH 
THE  BETTS  CONVECTIVE  ADJUSTMENT 
SCHEME.  PART  II:  SENSITIVITY  EXPERI- 
MENTS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-09304 


TROPICAL  PRECIPITATION  RATES  DURING 
SOP-1,  FGGE,  ESTIMATED  FROM  HEAT  AND 
MOISTURE  BUDGETS. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Earth  and 

Atmospheric  Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09305 


REVERSALS  IN  EVOLVING  RAINDROP  SIZE 
DISTRIBUTIONS  DUE  TO  THE  EFFECTS  OF 
COALESCENCE  AND  BREAKUP. 

Trinity  Coll.,  Hartford,  CT.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-09327 


POND   SIZING   FOR   RATIONAL   FORMULA 
HYDROGRAPHS. 

Pennsylvania  State  Univ.,  University  Park.  Envi- 
ronmental Resources  Research  Inst. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-09349 


SATURATION-BASED  MODEL  OF  RELATIVE 
WETNESS  FOR  WETLAND  IDENTIFICATION. 

East   Carolina   Univ.,   Greenville,    NC.    Dept.   of 

Geography  and  Planning. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09357 


SURFACE     AND     SUBSURFACE     DRAINAGE 
SIMULATIONS  FOR  A  CLAYPAN  SOIL. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-09362 


ANALYTICAL    CLOSED     BORDER     IRRIGA- 
TION MODEL:  I.  THEORY. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09363 


ANALYTICAL  CLOSED  BORDER  IRRIGA- 
TION MODEL:  II.  EXPERIMENTAL  VERIFI- 
CATION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09364 


SOLUTE      INPUT      INTO      GROUNDWATER 
FROM  SANDY  SOILS  UNDER  ARABLE  LAND 
AND   CONIFEROUS    FOREST:    DETERMINA- 
TION   OF    AREA-REPRESENTATIVE    MEAN 
VALUES  OF  CONCENTRATION. 
Bundesanstalt   fuer  Geowissenschaften   und   Roh- 
stoffe,  Hanover  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09366 


SENSITIVITY  OF  PENMAN  ESTIMATES  OF 
EVAPORATION  TO  ERRORS  IN  INPUT 
DATA. 

Institute  of  Hydrology,  Wallingford  (England). 
For   primary   bibliographic   entry   see   Field   2D. 
W90-09367 


MATHEMATICAL  MODELING  OF  THE  COM- 
BINED SEWER  SYSTEM. 

Syracuse  Univ.,  NY.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
S.  J.  Nix. 

IN:  Control  and  Treatment  of  Combined-Sewer 
Overflows.  Van  Nostrand  Reinhold,  New  York. 
1990.  p  23-78,  21  fig,  5  tab,  36  ref. 

Descriptors:  'Combined  sewer  overflows,  'Mathe- 
matical models,  'Model  studies,  'Rainfall-runoff 
relationships,  'Storm  runoff,  'Storm  wastewater, 
'Urban  hydrology,  Computer  models.  Simulation 
analysis,  Storm  Water  Management  Model,  Storm- 
overflow  sewers. 

A  combined  sewer  system  is  a  complex  system 
subjected  to  the  dynamic  stimuli  of  precipitation, 
runoff  pollution  loads,  and  sanitary  wastes.  The 
system  response  is  a  random  series  of  overflows  to 
a  receiving  water  containing  various  levels  of  pol- 
lutant loads.  The  interaction  between  the  com- 
bined sewer  overflow  (CSO)  and  the  equally  dy- 
namic receiving  water  increases  the  complexity. 
The  use  of  deterministic  mathematical  models  to 
simulate  the  behavior  of  the  combined  sewer  sys- 
tems, is  discussed.  By  replicating  the  system,  a 
model  can  answer  questions  that  would  be  imprac- 
tical to  answer  through  field  measurements  and 
observations.  There  are  several  models  available  to 
simulate  the  behavior  of  combined  sewer  systems. 
None  are  necessarily  better  than  others;  some  just 
fit  certain  needs  better  than  others.  The  simpler 
models  are  more  appropriate  for  quick,  preliminary 
estimates  of  CSO  volumes  and  pollutant  loads 
(usually  on  an  annual  basis).  The  more  complicated 
models  are  better  suited  to  detailed  planning  and 
design  work.  The  bulk  of  this  chapter  is  devoted  to 
a  discussion  of  the  Storm  Water  Management 
Model  (SWMM),  a  large,  complex  model  capable 
of  simulating  the  movement  of  precipitation  and 
pollutants  from  the  ground  surface  through  pipe 
and  channel  networks,  storage/treatment  units, 
and  finally  to  receiving  waters.  The  model  may  be 
run  for  a  single  event  or  on  a  continuous  basis  for 
extended  periods  of  simulation  time.  SWMM  is 
divided  into  several  'blocks'  each  designed  to 
handle  a  separate  phase  of  the  runoff  process  or,  if 
desired,  operate  independently.  Some  of  the  blocks 
(i.e.,  RUNOFF,  TRANSPORT,  EXTRAN,  and 
STORAGE/TREATMENT)  are  computational 
blocks  responsible  for  the  hydrologic,  pollutant 
generation  and  transport,  and  hydraulic  calcula- 
tions. Others  (i.e,  EXECUTIVE,  GRAPH,  COM- 
BINE, RAIN,  TEMP,  and  STATISTICS)  per- 
form various  service  functions.  (See  also  W90- 
09375)  (Lantz-PTT) 
W90-09377 


RECEIVING-WATER  IMPACTS. 

Limno-Tech,  Inc.,  Ann  Arbor,  MI. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09378 


ACID  RAIN  CONTROL  STRATEGIES  FROM 
MULTIPLE  LONG-RANGE  TRANSPORT 
MODELS. 

Johns   Hopkins  Univ.,   Baltimore,   MD.   Dept.   of 
Geography  and  Environmental  Engineering. 
For   primary   bibliographic   entry   see   Field    5G. 
W90-09413 


USE  OF  ATMOSPHERIC  TRANSPORT  PAT- 
TERN RECOGNITION  TECHNIQUES  IN  UN- 
DERSTANDING VARIATION  IN  PRECIPITA- 
TION CHEMISTRY. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09422 
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Field  7— RESOURCES  DATA 


Group  7C — Evaluation,  Processing  and  Publication 


APPLICABILITY  OF  PRINCIPAL  COMPO- 
NENTS ANALYSIS  FOR  DETERMINING 
SOURCES  OF  WET  DEPOSITION. 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

R.  P.  Hooper,  and  N.  E.  Peters. 
IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  127-135, 
5  fig,  2  tab,  7  ref. 

Descriptors:  *Acid  rain,  *Atmospheric  chemistry, 
•Data  interpretation,  *Path  of  pollutants,  •Precipi- 
tation, 'Principal  component  analysis,  *Water  pol- 
lution sources,  Air  pollution,  Sulfates,  United 
States. 

A  principal  components  analysis  (PCA)  was  per- 
formed on  wet  deposition  data  collected  from  194 
stations  in  the  United  States  and  its  territories. 
Approximately  90%  of  the  components  derived 
were  interpretable  as  either  an  acid,  salt,  or  agri- 
culture/soil association.  In  addition,  a  correction 
term  was  added  to  the  new  variables  to  place  them 
on  an  absolute  basis.  This  correction  enables  the 
total  mass  or  the  mass  of  any  one  solute  to  be 
apportioned  among  the  identified  components.  The 
use  of  multi-solute  components  for  determining 
trends  or  spatial  distribution  represents  a  signifi- 
cant improvement  over  single  solute  analysis  in 
that  these  components  are  more  directly  related  to 
the  sources  of  the  deposition.  The  total  mass  depo- 
sition due  to  the  acidic  component  extends  farther 
south  than  would  have  been  expected  from  iso- 
pleth  maps  of  S04(2-)  deposition,  accounting  for 
>  25%  of  the  total  deposition  at  >  85%  of  the 
stations  analyzed.  Only  at  some  areas  in  the  West 
(the  Pacific  Coast,  Nevada,  Utah,  and  northern 
Arizona),  Puerto  Rico,  and  American  Samoa  does 
the  acid  component  account  for  <  25%  of  the 
deposition.  This  finding  indicates  that  widespread 
importance  of  acid  deposition  despite  the  low  dep- 
osition of  sulfate.  At  sites  where  the  acidic  compo- 
nent is  important  and  no  natural  source  of  acidity 
(e.g.  volcanoes)  exists,  perturbation  to  the  natural 
environment  could  be  occurring.  (See  also  W90- 
09408)  (Lantz-PTT) 
W90-09423 


STOCHASTIC  MODELING  OF  RAINFALL 
PROCESSES  IN  THE  CENTRAL  AFRICAN 
TROPICS. 

Department  of  Water  Affairs,  Maseru  (Lesotho). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-09425 


SYSTEMATIC  PARAMETER  ESTIMATION 
STRATEGY  FOR  REFINING  THE  BIRKENES 
MODEL. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

J.  W.  Delleur,  and  F.  J.  Chang. 
IN:  Atmospheric  Deposition.  Proceedings  of  a 
Symposium  held  during  the  Third  Scientific  As- 
sembly of  the  International  Association  of  Hydro- 
logical  Sciences  at  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  179,  1989.  p  163-171, 
3  fig,  4  tab,  5  ref. 

Descriptors:  *Acid  rain,  *Acidification,  *Birkenes 
Model,  'Data  interpretation,  'Estimating,  'Model 
studies,  'Path  of  pollutants,  Automatic  Parameter 
Calibration  Technique,  Forest  watersheds, 
Norway,  Performance  evaluation,  Regionalized 
Sensitivity  Analysis,  Statistical  analysis. 

The  Birkenes  model  was  developed  using  a  simple 
two-reservoir  geohydrochemical  conceptual  model 
for  a  forested  catchment  in  southernmost  Norway, 
for  predicting  the  acidification  of  soils  and  fresh- 
water. Although  the  model  structure  is  rather 
simple  and  general,  its  application  to  a  certain 
watershed  requires  that  the  values  of  its  parameters 
be  made  specific  for  the  given  situation.  Since  the 
accuracy  of  the  model  performance  depends  upon 
the  adequacy  of  the  estimation  of  its  parameters, 
the  availability  of  a  reliable  parameter  estimation 
technique  will  dominate  its  usefulness  in  future 
applications.  An  efficient  automatic  procedure  has 


been  found  for  use  with  an  appropriate  systematic 
optimization  technique.  However,  automatic  pro- 
cedures have  some  inherent  difficulties  to  over- 
come, such  as  the  interdependence  of  some  of  the 
parameters  and  the  uncertainty  in  finding  the 
global  optimum  in  the  presence  of  possible  local 
optima  for  the  objective  function  surface.  In  an 
attempt  to  overcome  these  difficulties,  a  systematic 
parameter  estimation  strategy  was  proposed  which 
consists  of  a  Regionalized  Sensitivity  Analysis 
(RSA)  followed  by  an  Automatic  Parameter  Cali- 
bration Technique  (APCT).  The  RSA  eliminates 
the  insensitive  parameters  and  establishes  the  ap- 
propriate range  of  values  for  each  remaining  pa- 
rameter. Consequently,  the  optimal  solution  is 
more  likely  to  be  obtained  by  an  APCT  method. 
When  implemented  for  the  Birkenes  model,  the 
APCT  procedure  becomes  the  main  program  and 
the  model  is  modified  to  a  subroutine.  The  param- 
eters of  the  refined  Birkenes  model  can  then  be 
calibrated  automatically  without  manual  adjust- 
ment and  a  better  model  performance  obtained.  In 
an  attempt  to  overcome  the  problems  of  inherent 
nonlinear  properties  in  the  model  structure  and 
multiple  local  optima  of  the  objective  function 
surface,  it  is  recommended  that  the  regionalized 
sensitivity  analysis  be  executed  to  eliminate  the 
insensitive  parameters  and  establish  the  favorable 
simulation  ranges  of  the  sensitive  parameters 
before  the  APCT  is  performed.  (See  also  W90- 
09408)  (Lantz-PTT) 
W90-09427 


APPLICATION  OF  THE  STEP-DURATION 
OROGRAPHIC  INTENSIFICATION  COEFFI- 
CIENT METHOD  TO  THE  ESTIMATION  OF 
OROGRAPHIC  EFFECTS  ON  RAINFALL. 

Hohai  Univ.,  Nanjing  (China).  Dept.  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2B. 
W90-09437 


EPA  SUPERFUND  DATA  BASES  ON  THE  OC- 
CURRENCE AND  DISTRIBUTION  OF  OR- 
GANOCHLORINE  PESTICIDES  IN  WATERS 
AND  SOILS  FROM  HAZARDOUS  WASTE 
SITES. 

Viar  and  Co.,  Alexandria,  VA. 
H.  McCarty,  W.  Eckel,  P.  Issacson,  M.  Lynch,  and 
J.  Fisk. 

IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  173- 
182,  6  tab,  3  ref,  EPA  Contract  68-01-7235. 

Descriptors:  'Chlorinated  hydrocarbons,  'Data- 
bases, 'Halogenated  pesticides,  'Hazardous  waste 
disposal,  'Hazardous  wastes,  'Path  of  pollutants, 
'Pesticides,  'Superfund,  'Waste  disposal,  'Water 
pollution  sources,  Data  collections,  Distribution 
patterns,  Frequency  distribution,  Organic  com- 
pounds, Soil  contamination. 

Environmental  samples  processed  through  the 
CLP  (Contract  Laboratory  Program)  are  routinely 
analyzed  for  over  125  organic  contaminants,  in- 
cluding 20  organochlorine  pesticides.  A  modified 
version  of  EPA  Method  608  is  used  for  pesticide 
analysis.  Two  databases  contain  the  pesticide  data 
generated  by  the  CLP:  the  CLP  Statistical  Data- 
base (STAT),  and  the  CLP  Analytical  Results 
Database  (CARD).  STAT  contains  information  on 
the  representative  selection  (approximately  10  per- 
cent) of  all  the  samples  analyzed  by  the  CLP  from 
1980-1986.  CARD  contains  information  on  virtual- 
ly all  of  the  samples  analyzed  by  the  CLP  since 
November  1987  to  the  present.  The  two  databases 
can  be  used  to  evaluate  the  frequency  of  occur- 
rence and  the  concentrations  of  the  pesticides,  the 
differences  over  time  over  sampling  strategies  and 
sampling  results,  efficiency  and  reliability  of  the 
analytical  method,  the  detection  limits,  and  the 
phenomenon  of  co-occurrence  of  the  pesticides. 
The  occurence  of  organochlorine  pesticides  at 
known  or  suspected  hazardous  waste  sites  is  con- 
siderably lower  than  the  occurrence  of  the  other 
classes  of  organic  compounds  examined  by  the 
EPA's  Superfund  Program.  While  the  data  con- 
tained in  these  databases  is  censored,  frequency 
distributions  may  be  useful  in  determining  which 


pesticide  analyses  would  benefit  most  from  lower 
reporting     limits,     method     improvements,     and 
others.  (See  also  W90-09440)  (Lantz-PTT) 
W90-09453 


REGIONAL  ASSESSMENT  OF  PESTICIDE  EX- 
POSURE USING  STORET  DATA. 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy- 

L.  J.  Phillips,  and  G.  F.  Birchard. 
IN:  Pesticides  in  Terrestrial  and  Aquatic  Environ- 
ments. Proceedings  of  a  National  Research  Confer- 
ence, May  11-12,  1989.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  VA.  1989.  p  183- 
193,  1  fig,  5  tab,  13  ref. 

Descriptors:  'Data  interpretation,  'Path  of  pollut- 
ants, 'Pesticides,  'STORET  database,  'Statistical 
analysis,  Bioaccumulation,  Fish,  Great  Lakes, 
Public  health.  Sediment  contamination,  Tissue 
analysis. 

This  project  tests  the  hypothesis  that  different  re- 
gions of  the  United  States  are  subject  to  varying 
degrees  of  pesticide  exposure,  and  provides  a  case 
study  of  the  Great  Lakes  region.  The  U.S.  EPA 
STORET  database  was  used  in  hypotheses  testing. 
Toxic  substances  accumulate  in  sediments  and  in 
fish  tissues.  The  relative  amounts  of  pesticide  accu- 
mulated in  the  environment  were  considered  indic- 
ative of  the  extent  of  human  exposure,  and  the 
levels  of  pesticides  in  fish  tissue  and  sediment  were 
used  as  surrogates  for  human  exposure.  In  the  case 
study  of  the  Great  Lakes  region  a  statistical  formu- 
lation was  used  to  compare  the  median  of  the 
Great  Lakes  region  to  the  median  of  the  highest 
ranked  region  for  each  of  the  same  1 5  pesticides  in 
fish  tissue  and  sediment  for  the  same  two  time 
periods.  The  U.S.  Geological  Survey's  18  water 
resource  regions  were  ranked  one  through  eight- 
een in  order  of  toxicity  concentration  of  15  pesti- 
cides. Rankings  were  not  random  but  reflected 
actual  variations  among  regions.  The  Great  Lakes 
region  was  generally  not  the  highest  ranked 
region.  The  Lower  Colorado  region  had  the  high- 
est pooled  pesticide  rank  for  sediments  in  1978  to 
1981  and  the  highest  pooled  pesticide  rank  for  both 
fish  tissue  and  sediment  in  1982  to  1987.  The 
Missouri  region  had  the  highest  pooled  pesticide 
ranks  for  tissues  in  1978  to  1981.  (See  also  W90- 
09440)  (Lantz-PTT) 
W90-09454 


SIMPLIFIED  PC-BASED  PROCESS-ORIENT- 
ED MODEL  FOR  EVALUATING  GROUND- 
WATER CONTAMINATION  POTENTIAL  BY 
PESTICIDES. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09473 

USING  VERTICAL  ELECTRICAL  SOUNDINGS 
TO  ACCURATELY  MAP  A  BURIED  CHANNEL 
IN  COASTAL  PLAIN  SEDIMENTS. 

Environmental      Resources     Management,      Inc., 

Exton,  PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09483 
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8A.  Structures 


SIMPLIFIED  EARTHQUAKE  ANALYSIS  OF 
GATED  SPILLWAY  MONOLITHS  OF  CON- 
CRETE GRAVITY  DAMS. 

California  Univ.,  Berkeley. 
A.  K.  Chopra,  and  H.  Tan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A207  080. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Technical  Report  SL-89-4,  March  1989.  Final 
Report.  155p,  16  fig,  11  tab,  14  ref,  3  append. 
Department  of  the  Army  Contract  DAAG29-81- 
D-0100. 
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ENGINEERING  WORKS— Field  8 
Hydraulics — Group  8B 


Descriptors:  'Concrete  dams,  *Dam  design, 
•Dams,  'Earthquakes,  *Gates,  'Spillways,  Con- 
crete technology.  Finite  element  method,  Gravity 
dams.  Mathematical  studies,  Model  studies,  Stress. 

The  simplified  procedure  for  earthquake  analysis 
of  concrete  gravity  dams  previously  developed  for 
nonoverflow  monoliths  was  extended  to  gated 
spillway  monoliths.  Standard  data  are  presented 
for  the  vibration  properties  of  such  monoliths  and 
for  all  parameters  that  are  required  in  the  analysis 
procedure.  The  use  of  the  simplified  analysis  pro- 
cedure and  of  a  computer  program  that  facilitates 
implementation  of  the  procedure  is  illustrated  with 
examples.  Based  on  results  of  finite  element  analy- 
ses, it  was  concluded  that:  (1)  the  fundamental 
vibration  period  and  mode  shape  of  a  spillway 
monolith  are  not  influenced  significantly  by  the 
bridge,  gate,  or  foot  bucket,  but  the  effects  of  the 
pier  may  not  be  negligible;  and  (2)  an  equivalent 
two-dimensional  system  of  unit  thickness  along  the 
dam  axis,  with  the  mass  and  elastic  modulus  of  the 
monolith  kept  at  their  actual  values,  but  those  of 
the  pier  reduced  by  the  ratio  of  monolith  thickness 
to  pier  thickness,  is  satisfactory  for  computing  the 
fundamental  vibration  period  and  mode  shape  of 
the  system.  The  equivalent  two-dimensional 
system  representing  a  gated  spillway  monolith  is 
assumed  to  be  supported  on  a  viscoelastic  half- 
plane  and  impounding  a  reservoir  of  water,  possi- 
bly with  alluvium  and  sediments  at  the  bottom. 
Although  the  equivalent  single-degree-of-freedom 
(SDF)  system  representation  is  valid  for  dams  of 
any  cross-section,  the  upstream  face  of  the  dam 
was  assumed  to  be  vertical  only  for  the  purpose  of 
evaluating  the  hydrodynamic  terms  in  the  govern- 
ing equations.  The  standard  data  presented  in  the 
report  are  also  based  on  this  assumption,  which  is 
reasonable  for  actual  concrete  gravity  dams  be- 
cause the  upstream  face  is  vertical  or  almost  verti- 
cal for  most  of  the  height,  and  the  hydrodynamic 
pressure  on  the  dam  face  is  insensitive  to  small 
departures  which  are  near  the  base  of  the  dam, 
which  is  usually  the  case.  (Lantz-PTT) 
W90-08762 


WYNOOCHEE  DAM  FOUNDATION  REPORT. 

Army  Engineer  District,  Seattle,  WA.  Seattle  Dis- 
trict. 

R.  D.  Eckerlin,  and  D.  Larson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A207  425. 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 
1988.  239p,  17  fig,  7  tab,  10  ref,  4  append. 

Descriptors:  *Dam  foundations,  *Dam  stability, 
'Grout,  'Wynoochee  Dam,  Dam  construction, 
Dam  inspection,  Dams,  Performance  evaluation, 
Reservoirs,  Wynoochee  Lake. 

The  multipurpose  Wynoochee  Lake  project  locat- 
ed on  the  Wynoochee  River,  Washington  consists 
of  a  dam,  reservoir,  outlet  works,  and  fish  facilities 
and  provides  industrial  water  supply,  flood  con- 
trol, recreation,  irrigation  and  enhancement  of  fish- 
eries. Wynoochee  Dam  spans  a  narrow,  near  verti- 
cal-walled rock  canyon  and  rises  50  ft  above  the 
canyon  lip,  impounding  a  reservoir  4.4  miles  long 
at  normal  full  pool  elevation  800  ft.  The  175-ft  high 
concrete  gravity  section  of  the  dam  is  founded  on 
basaltic  bedrock.  Wynoochee  Lake  project  was 
proposed  in  House  Document  601  and  authorized 
by  Public  Law.  Preliminary  investigations  began  in 
1964  and  final  siting  was  made  in  1965.  Detailed 
foundation  investigation  was  completed  in  1967. 
No  serious  foundation  problems  relating  to  founda- 
tion stability  were  anticipated  prior  to,  or  devel- 
oped during,  construction.  Only  minor  structural 
defects  were  found  in  the  foundation  which  were 
readily  corrected  through  standard  bedrock  foun- 
dation preparation  and  reinforcement  techniques. 
Grout  injection  and  drain  hole  seepage  indicate 
that  the  foundation  is  generally  tight.  In  general, 
the  foundation  of  the  dam  is  excellent.  The  lack  of 
control  over  contractor  blasting  procedures  result- 
ed in  extra  excavation  in  some  cases  and  redesign 
of  project  elements  in  others.  As  a  result  of  the 
Wynoochee  experience,  the  Seattle  District  of 
Corps  of  Engineers  has  established  contract  speci- 
fications which  require  Corps  approval  on  general 
and  specific  blasting  plans  and  where  necessary, 
establish   vibration   control   limits.   Abutment  and 


embankment  seepage  will  be  monitored  for  the  life 
of  the  project  under  the  dam  safetv  program. 
(Lantz-PTT) 

W90-08774 


TURKWEL  HYDROPOWER   PROJECT  NEAR 
THE  KENYAN  RIFT  VALLEY  (EAST  AFRICA). 

Grenoble- 1    Univ.   (France).   Inst,  de  Recherches 
Interdisciplinaires  de  Geologie  et  de  Mecanique. 
For  primary  bibliographic  entry  see  Field  8E. 
W90-09036 


SCALE  MODEL  OF  THE  LEAZ  SLIPPAGE  IN 
THE  GENISSIAT  RESERVOIR  (ETUDE  SUR 
MODELE  REDUIT  DU  GLISSEMENT  DE 
LEAZ  DANS  LA  RETENUE  DE  GENISSIAT). 

Compagnie  Nationale  du  Rhone,  Lyon  (France). 
J.  Selmi,  and  F.  Fruchart. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  1,  p  61- 
71,  1990.  15  fig.  English  summary. 

Descriptors:  'Dam  stability,  'Dams,  'France, 
'Hazard  assessment,  'Landslides,  'Model  studies, 
Aerial  photography,  Bank  protection. 

A  potential  landslide  of  approximately  350,000 
cubic  meters  is  located  on  the  right  bank  of  the 
Rhone,  above  the  reservoir  created  by  the  Genis- 
siat  Dam,  approximately  7  kilometers  upstream 
from  the  built-up  area  of  Bellegarde-sur-Valserine. 
This  has  led  the  Compagnie  Nationale  du  Rhone  to 
supervise  the  area  constantly  and  to  carry  out 
various  studies  intended  to  draw  up  a  set  of  urgent 
operating  procedures  in  order  to  avoid  any  damage 
to  the  inhabitants.  A  scale  model  study  (1/200 
scale)  was  conducted  to  determine  the  conse- 
quences of  a  landslide  on  the  Genissiat  reservoir 
and  on  the  town  of  Bellegarde-sur-Valserine  and 
thus  enable  operating  procedures  to  be  clearly 
defined.  In  addition,  a  complementary  study  was 
undertaken  on  another  potential  landslide,  of  a 
lesser  volume,  located  approximately  4.5  km  up- 
stream on  the  river  near  Bellegarde.  The  investiga- 
tion indicates  that  monolithic  slides  of  100,000  cu 
m  each  may  be  expected.  At  the  reservoir,  the 
amplitude  of  the  waves  depends  on  the  water 
volume  and  the  speed  of  displacement.  The  effect 
of  the  waves  can  be  reduced  by  decreasing  the 
level  of  water  from  the  actual  5  m  to  2  m.  The 
study  demonstrated  the  important  contribution 
made  by  the  scale  model.  (Creskoff-PTT) 
W90-09058 


EVALUATING  DAM  SAFETY  RETROFITS 
WITH  UNCERTAIN  BENEFITS:  THE  CASE  OF 
MOHAWK  DAM  (WALHONDING  RIVER, 
OHIO). 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Engineering  and  Public  Policy. 

D.  Resendiz-Carrillo,  and  L.  B.  Lave. 

Water  Resources  Research  WRERAQ,  Vol.   26, 

No.  5,  p  1093-1098,  May  1990.  5  fig,  2  tab,  17  ref. 

National  Science  Foundation  Grant  CES-86  19699. 

Descriptors:  'Dam  stability,  'Dams,  'Economic 
evaluation,  'Flood  control,  'Hydraulic  structures, 
Cost-benefit  analysis,  Dam  failure,  Drowning, 
Earth  dams,  Flood  damage,  Flood  forecasting, 
Flood  hazard,  Flood  peak,  Mohawk  Dam,  Ohio, 
Risk  assessment,  Walhonding  River. 

Mohawk  Dam,  built  on  the  Walhonding  River, 
Ohio  in  1938,  was  designated  a  high-hazard  dam, 
unable  to  survive  a  probable  maximum  flood,  after 
a  study  10  years  ago.  The  dam  height  was  raised, 
and  the  spillway  was  widened  at  a  cost  of  $8 
million.  The  smallest  return  period  for  the  proba- 
ble maximum  flood  of  10,800  cu  m/s  was  2  million 
years.  During  the  65-year  record,  the  highest  flow 
was  about  2000  cu  m/s,  and  the  second  highest 
flow  was  about  1500  cu  m/s.  Applying  a  previous- 
ly proposed  framework  to  select  the  social  cost 
minimizing  capacity  of  a  dam,  it  was  shown  that 
Mohawk  Dam  had  sufficient  capacity  that  any 
retrofit  had  a  social  cost  larger  than  expected 
benefits  ($50  per  year).  Sensitivity  analyses  were 
performed  adjusting  the  peak  flow  distribution,  the 
costs  of  modification  and  downstream  flood 
damage,  as  well  as  the  possibility  of  loss  of  life.  For 
any  reasonable  value  of  these  variables,  the  struc- 


ture was  deemed  safe  with  respect  to  extreme 
floods  so  that  no  retrofit  was  necessary.  Using  risk- 
based  methods  to  evaluate  the  reservoir  safety 
(National  Research  Council  committee  recommen- 
dations) confirmed  these  conclusions.  (Cassar- 
PTT) 
W90-09179 


COST-EFFECTIVE  ANALYSIS. 

Moffa  and  Associates,  Syracuse,  NY. 

For  primary  bibliographic  entry  see  Field  6C. 

W90-09380 


GROUNDWATER  CUTOFF  WALLS:  APPLICA- 
TION AT  HAZARDOUS  WASTE  SITES. 

Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 

For   primary   bibliographic   entry   see   Field   5G. 
W90-09497 


8B.  Hydraulics 


GENERALIZED  DIFFUSION  WAVE  EQUA- 
TION WITH  INERTIAL  EFFECTS. 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 
V.  M.  Ponce. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  5,  p  1099-1101,  May  1990.  10  ref. 

Descriptors:  'Diffusion,  'Hydraulics,  'Hydrodyn- 
amics, 'Model  studies,  'Runoff,  'Surface  flow, 
Channel  flow,  Flow  equations,  Froude  number, 
Inertia,  Mathematical  studies,  Unsteady  flow. 

A  generalized  diffusion  wave  equation,  which  in- 
cludes inertial  effects,  was  derived  on  the  basis  of 
the  linear  analogs  of  the  complete  equations  of 
continuity  and  motion  of  free-surface  flow.  Spe- 
cializations of  this  equation  led  to  four  types  of 
diffusion  wave  models,  depending  on  whether  the 
inertia  terms  (local  and  convective)  were  excluded 
from  or  included  in  the  formulation:  (1)  full  iner- 
tial, (2)  local  inertial,  (3)  convective  inertial,  and 
(4)  noninertial.  Analysis  of  these  diffusion  wave 
models  revealed  substantial  differences  in  their  be- 
havior, particularly  with  regard  to  the  Froude 
number  dependence  of  their  hydraulic  diffusivities. 
The  full  inertial  and  local  inertial  models  had  neu- 
tral Froude  numbers,  while  the  convective  and 
noninertial  models  did  not.  In  addition,  the  neutral 
Froude  number  of  the  full  inertial  model  (wide 
channel  with  Chezy  friction)  simulated  that  of  the 
complete  equations.  For  low  Froude  number  flows 
the  noninertial  model  was  shown  to  be  a  good 
approximation  to  the  full  inertial  model.  The  non- 
inertial model  was  a  better  approximation  to  the 
full  inertial  model  than  either  local  or  convective 
models.  (Author's  abstract) 
W90-09180 


REVIEW    OF    GEOSTATISTICS    IN    GEOHY- 
DROLOGY:  I.  BASIC  CONCEPTS. 

American  Society  of  Civil  Engineers,  New  York. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09187 


REVIEW    OF    GEOSTATISTICS    IN    GEOHY- 
DROLOGY:  II.  APPLICATIONS. 

American  Society  of  Civil  Engineers,  New  York. 
For  primary  bibliographic  entry  see  Field  2F. 

W90-09188 


MELLIN  TRANSFORM  APPLIED  TO  UNCER- 
TAINTY ANALYSIS  IN  HYDROLOGY/HY- 
DRAULICS. 

Wyoming  Water  Research  Center,  Laramie. 

Y.  K.  Tung. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  116,  No.  5,  p  659-674,  May  1990.  9 

tab,  20  ref. 

Descriptors:  'Hydraulics,  'Hydrology,  'Mathe- 
matical studies,  'Uncertainty,  Channel  flow,  Flood 
routing,  Mellin  transform,  Model  studies,  Risk  as- 
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sessmenl.  Sewers,  Statistical  analysis.  Storm 
sewers. 

The  Mellin  transform  was  applied  to  problems  of 
uncertainty  in  hydraulic  and  hydrologic  design  and 
analysis.  The  technique  is  analytically  convenient 
in  determining  the  exact  statistical  moments  of  a 
random  variable  that  is  a  function  of  several  non- 
negative  independent  random  variables  in  a  multi- 
plicative form.  Although  the  Mellin  transform  as- 
sumes that  random  model  parameters  are  nonnega- 
tive  and  uncorrected,  these  restrictions  are  not 
absolutely  required.  However,  removal  of  the  re- 
strictions increases  mathematical  manipulation  tre- 
mendously. The  Mellin  transform  was  applied  to 
two  examples:  uncertainty  analysis  of  flood  travel 
time  and  risk  analysis  of  storm  sewer  design.  Meth- 
ods like  the  mean  value  first-order  second-moment 
method  are  unable  to  examine  the  impact  of  the 
form  of  the  probability  density  function  on  the 
moments  of  the  output.  However,  the  Mellin  trans- 
form and  other  integral  transform  techniques  can 
provide  an  analytically  easy  tool  to  investigate  the 
effect  of  probability  density  functions  of  input  pa- 
rameters on  the  statistical  moments  of  the  model 
output.  The  Mellin  transform  also  yields  an  expres- 
sion of  uncertainty  in  model  output  that  is  amena- 
ble for  analytical  sensitivity  analysis.  (Cassar-PTT) 
W90-09189 


LINEAR  WATER-SUPPLY  PIPELINE  CAPAC- 
ITY EXPANSION  MODEL. 

Lower   Colorado   River   Authority,   Austin,   TX. 

Water  and  Wastewater  Utilities  Program. 

Q.  W.  Martin. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  116,  No.  5,  p  675-690,  May  1990.  3 

fig,  17  ref. 

Descriptors:  *Hydraulics,  *Model  studies,  *Pipe- 
lines,  'Water  distribution,  *Water  supply,  Comput- 
er programs,  Conveyance  structures.  Cost  analysis, 
Design,  Guadalupe  River,  Hydraulic  design,  Hy- 
draulic engineering.  Mathematical  studies,  PIPEX- 
I  program,  Pumping,  San  Antonio  River,  Texas, 
Water  conveyance. 

A  computational  methodology  is  described  for  es- 
tablishing the  approximate  minimum-cost  engineer- 
ing design  for  the  initial  construction  and  subse- 
quent capacity  expansion  of  a  linear  water  supply 
pipeline  along  a  specified  route.  Dynamic  pro- 
gramming algorithms  are  utilized  to  determine  an 
optimal  solution  to  an  approximation  of  the  com- 
plete design  problem.  The  selected  design  specifies 
the  number  and  size  of  pump  stations  and  the 
length,  diameter  and  pressure  class  of  each  staging 
interval  over  a  planning  period.  Variations  in  pipe 
pressure  class  and  the  addition  of  parallel  pipe  are 
allowed  along  the  individual  sections  of  the  pipe- 
line route.  This  approximate  least-cost  design  is  the 
optimal  design  if  parallel  pipe  is  not  allowed.  The 
use  of  the  algorithm  is  illustrated  for  a  potential 
water  conveyance  pipeline  in  the  San  Antonio 
River  Basin  in  Texas.  (Author's  abstract) 
W90-09190 


CHARACTERISTICS        OF        SELF-FORMED 
STRAIGHT  CHANNELS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-09192 


MATHEMATICAL  MODELING  OF  THE  COM- 
BINED SEWER  SYSTEM. 

Syracuse  Univ.,  NY    Dept.  of  Civil  and  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-09377 


ROBUST  DIGITAL  CONTROL  OF  VALVES  IN 
A  LARGE  WATER  NETWORK. 

Instituto    de     Ingenieria    Cibernetica,     Barcelona 

(Spain). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08807 


HYDROPOWER  RESEARCH  AND  DEVELOP- 
MENT IN  MINNESOTA. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For   primary   bibliographic   entry   see   Field    6D. 

W90-08989 


8F.  Concrete 


SIMPLIFIED  EARTHQUAKE  ANALYSIS  OF 
GATED  SPILLWAY  MONOLITHS  OF  CON- 
CRETE GRAVITY  DAMS. 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-08762 


8C.  Hydraulic  Machinery 


LOCAL  INTELLIGENT  PUMPING-A  STAND- 
ARD APPROACH. 

SPP  Controls  Ltd.,  Reading  (England). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-08802 


8D.  Soil  Mechanics 


SCALE  MODEL  OF  THE  LEAZ  SLIPPAGE  IN 
THE  GENISSIAT  RESERVOIR  (ETUDE  SUR 
MODELE  REDUIT  DU  GLISSEMENT  DE 
LEAZ  DANS  LA  RETENUE  DE  GENISSIAT). 

Compagnie  Nationale  du  Rhone,  Lyon  (France). 
For  primary  bibliographic  entry  see  Field  8A. 
W90-09058 

8E.  Rock  Mechanics  and 
Geology 


SIMPLIFIED  EARTHQUAKE  ANALYSIS  OF 
GATED  SPILLWAY  MONOLITHS  OF  CON- 
CRETE GRAVITY  DAMS. 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-08762 


WYNOOCHEE  DAM  FOUNDATION  REPORT. 

Army  Engineer  District,  Seattle,  WA.  Seattle  Dis- 
trict. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-08774 


TURKWEL  HYDROPOWER  PROJECT  NEAR 
THE  KENYAN  RIFT  VALLEY  (EAST  AFRICA). 

Grenoble- 1  Univ.  (France).  Inst,  de  Recherches 
Interdisciplinaires  de  Geologie  et  de  Mecanique. 
P.  Antoine,  A.  Giraud,  R.  Huber,  G.  Lavedan,  and 
P.  Y.  Moullard. 

Engineering  Geology  EGGOAO,  Vol.  28,  No.  1/ 
2,  p   133-147,  February   1990.  6  fig,   1   tab,  8  ref. 

Descriptors:  *Africa,  *Arch  dams,  *Kenya,  *Rock 
mechanics,  *Rock  properties,  Concrete  dams.  Dam 
construction,  Dams,  Metamorphic  rocks,  Perme- 
ability, Petrology,  Rock  excavation,  Seismic  prop- 
erties. 

The  Turkwel  Gorge  hydroelectric  power  plant, 
with  a  thin  arch  dam  currently  under  construction, 
is  located  in  a  collapse  zone  of  the  great  East 
African  Rift.  The  rock  formations  found  at  the  site 
range  from  metamorphic  Pre-Cambrian  schists  and 
gneisses  to  granite  intrusions.  The  geologic  struc- 
ture of  the  site  is  dominated  by  more  recent  events 
associated  with  the  opening  of  the  Rift  during 
Tertiary  time.  Due  to  the  complex  geology  and 
structure  of  the  site,  and  the  importance  of  tectonic 
processes  on  the  engineering  properties  of  the 
rocks,  extensive  geotechnical  testing  was  conduct- 
ed prior  to  dam  design  and  construction.  The 
origin  and  orientation  of  fracture  patterns  is  par- 
ticularly important  in  designing  large  structures. 
The  investigation  included  petrologic  analysis  of 
the  rock  formations  to  ascertain  stress  fields,  physi- 
cal and  mechanical  testing  of  rock  samples,  perme- 
ability tests,  collection  of  seismic  data,  dilatometer 
tests,  and  flat  jacks  tests.  Engineering  specifications 
were  designed  to  address  the  problems  posed  by 
the  proximity  of  the  site  to  the  Rift  graben,  and  the 
fracture  patterns  imprinted  by  the  tectonic  history 
of  the  site.  With  the  exception  of  a  drainage 
system,  the  rock  quality  at  the  site  is  generally 
excellent  and  there  have  been  no  major  problems 
with  excavating  and  slope  stability;  excavation  and 
disposal  of  the  40+  feet  of  overburden  appears  to 
be  one  of  the  major  difficulties  in  developing  the 
site.  (Tappert-PTT) 
W90-09036 


8G.  Materials 


EXTRACTION  OF  ORGANOTIN  COM- 
POUNDS FROM  POLYVINYL  CHLORIDE 
PIPE. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Chemi- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-08651 


81.  Fisheries  Engineering 


MATHEMATICAL  MODEL  FOR  CADMIUM 
IN  THE  STONE  LOACH  (NOEMACHEILUS 
BARBATULUS  L.)  FROM  THE  RIVER 
ECCLESBOURNE,  DERBYSHIRE. 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-08669 


GAS-BUBBLE  DISEASE  IN  THREE  FISH  SPE- 
CIES INHABITING  THE  HEATED  DIS- 
CHARGE OF  A  STEAM-ELECTRIC  STATION 
USING   HYPOLIMNETIC  COOLING   WATER. 

Duke  Power  Co.,  Huntersville,  NC.  Applied  Sci- 
ence Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-08686 


PRODUCTION  OF  JUVENILE  ATLANTIC 
SALMON,  SALMO  SALAR  L.,  AND  BROWN 
TROUT,  SALMO  TRUTTA  L.,  WITHIN  DIF- 
FERENT SECTIONS  OF  A  SMALL  ENRICHED 
NORWEGIAN  RIVER. 

Rogaland  Distriktshoegskole,  Stavangei 

(Norway). 

For  primary  bibliographic  entry  see  Field  2H. 
W90-08709 


CHEMICAL  FLUXES  AND  MASS  BALANCES 
IN  A  MARINE  FISH  CAGE  FARM.  I.  CARBON. 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

P.  O.  J.  Hall,  L.  G.  Anderson,  O.  Holby,  S. 
Kollberg,  and  M.  O.  Samuelson. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
61,  No.  1/2,  p  61-73,  March  1990.  7  fig,  4  tab,  31 
ref. 

Descriptors:  'Carbon  cycle,  *Estuarine  environ- 
ment, *Fish  farming,  *Fish  physiology,  *Food 
chains,  *Mass  balance,  *Organic  carbon,  Eutroph- 
ication,  Growing  seasons,  Seasonal  variation,  Sedi- 
mentation. 

Carbon  fluxes  in  a  marine  trout  cage  farm  in  the 
Gullmar  Fjord,  western  Sweden,  were  measured 
to  investigate  how  much  of  the  carbon  supplied  tc 
the  farm  was  recovered  in  harvest,  how  much  was 
lost  to  the  environment,  and  the  properties  and  fate 
of  this  environmental  loss.  The  measured  fluxes 
included  fish  food,  juveniles,  harvest,  fish  loss 
(death  and  escape),  sedimentation  from  the  cages, 
and  benthic  release  measured  with  diver-operated 
flux  chambers  and  a  gas  collection  unit  in  situ, 
Carbon  mass  balances  for  the  farm,  based  on  the 
measured  fluxes  (flux  method),  were  constructed 
for  each  of  two  consecutive  growing  seasons.  An- 
other mass  balance  (accumulation  method)  was 
based  on  the  total  carbon  input  with  food  and 
juveniles  to  the  farm  since  it  was  started,  the 
removal  of  carbon  with  harvested  fishes  and  fish 
loss,  and  the  recovery  of  carbon  in  the  sediment 


178 


ENGINEERING  WORKS— Field  8 
Fisheries  Engineering — Group  81 


ariginating  from  the  farm  after  seven  growing 
seasons.  Some  21-22%  of  the  total  carbon  input  to 
the  farm  was  recovered  in  harvest,  fish  loss  consti- 
tuted 1-3%,  and  75-78%  (or  878-952  kg  carbon/ton 
jf  fish  produced)  was  lost  to  the  aquatic  environ- 
ment. On  a  seasonal  basis  and  of  the  carbon  input 
10  the  farm,  solute  release  from  the  cages  (probably 
:arbon  dioxide  produced  during  fish  respiration 
ind  excreted  urea)  removed  4-49%,  sedimentation 
jf  feces  and  excess  food  removed  29-71%,  flux 
from  the  farm  sediment  of  dissolved  and  gaseous 
:arbon  (total  carbonate,  methane,  and  dissolved 
Drganic  carbon)  transferred  2-6%  back  to  the  over- 
ling water,  and  23-69%  was  accumulated  in  the 
sediment.  (Ranges  of  values  represent  inter-season- 
il  variability.)  The  long-term  (seven  seasons)  sedi- 
ment accumulation  of  carbon  amounted  to  18%  of 
:he  total  carbon  input  to  the  farm.  Of  the  carbon 
ieposited  on  the  sediment  surface  3-20%  was  re- 
eased  back  to  the  overlying  water  seasonally, 
rotal  carbonate  dominated  the  annual  benthic 
luxes.  Loss  to  the  environment  of  dissolved 
:arbon  (the  sum  of  solute  release  from  the  cages 
md  benthic  flux)  amounted  to  between  6  and  55% 
}f  the  carbon  input  to  the  farm  on  a  seasonal  basis, 
ind  58%  on  a  long-term  basis.  This  study  consti- 
utes  the  first  step  in  an  assessment  of  the  eutroph- 
cation  caused  by  the  fish  farm.  (Author's  abstract) 
W90-O8739 


\RCTIC  GRAYLING  COEXIST  WITH  DAM 
SAFETY  IMPROVEMENTS. 

HKM  Associates,  Billings,  MT. 

3.  Elwell. 

[N:  Proceedings  of  the  Symposium  on  Headwaters 

Hydrology.  American  Water  Resources  Associa- 

ion,  Bethesda,  Maryland.  1989.  p  83-93,  6  fig,  14 

ef. 

Descriptors:  'Darns,  'Ecological  effects,  'Fisher- 
es,  'Grayling,  'Headwaters  hydrology,  Fish  be- 
lavior,  Middle  Creek  Dam,  Spawning,  Water  re- 
sources development. 

rhe  rehabilitation  of  Middle  Creek  Dam,  located 
south  of  Bozeman,  Montana,  requires  replacement 
)f  Arctic  grayling  spawning  areas  which  will  be 
nundated  after  raising  the  dam.  Development  of  a 
mitigation  plan  required  extensive  analyses.  The 
:xtent  of  current  spawning  was  assessed.  Methods 
'or  enhancing  spawning  further  upstream  were 
:valuated.  A  test  spawning  structure  was  designed 
ind  used  to  evaluate  potential  mitigation  alterna- 
tes. A  permanent  mitigation  plan  was  developed 
ind  performance  testing  has  begun.  While  little 
esearch  has  been  done  on  enhancing  Arctic  grayi- 
ng habitat,  work  done  with  other  species  corn- 
lined  with  an  extensive  field  program  resulted  in 
iesign  and  construction  of  a  test  structure.  Moni- 
oring  of  this  structure  showed  it  is  possible  to 
successfully  enhance  spawning  habitat  for  Arctic 
grayling.  A  permanent  structure  was  designed  and 
>uilt,  upstream  of  the  proposed  reservoir  pool, 
>ased  on  test  data,  and  preliminary  hydraulic  meas- 
irements  indicate  that  Arctic  grayling  spawning 
ihould  continue  successfully  after  raising  Middle 
Creek  Dam.  (See  also  W90-08822)  (Author's  ab- 
stract) 
W90-08831 


PROTECTING  THE  WET  COMMONS. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
For  primary  bibliographic  entry  see  Field  6G. 
W90-08940 


NATURAL  AND  ANTHROPOGENIC  FORCES 
4CTING  ON  A  FOREST  LAKE. 

Minnesota  Univ.-Duluth.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-08982 


FISHERIES  AND  ENVIRONMENTAL  RE- 
SEARCH BY  THE  MINNESOTA  SEA  GRANT 
COLLEGE  PROGRAM. 

Minnesota  Univ.,  St.  Paul.  Sea  Grant  Program. 
D.  C.  McNaught. 

Journal  of  the  Minnesota  Academy  of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  110-112,  Fall  1989.  3 
fig,  20  ref.  NOAA  Grant  No.  NA86AA-D-SG1 12. 


Descriptors:  'Fisheries,  'Lake  Superior,  'Limnol- 
ogy, 'Minnesota,  'Research,  Fish  management, 
Lamprey,  Path  of  pollutants. 

Minnesota's  Sea  Grant  College  Program  has 
funded  research  on  Lake  Superior  and  outreach 
activities  since  1977.  Research  results  combined 
with  public  education  serve  the  citizens,  govern- 
ment, and  businesses  of  the  state.  By  funding  aca- 
demic research,  the  Sea  Grant  program  has  made 
major  contributions  to  understanding  the  lake's 
fisheries  and  environment.  Sea  Grant  provides 
management  agencies  with  research  results  in  an 
effort  to  restore  some  of  the  endemic  species  to  the 
lake.  Controlling  the  exotic  lamprey,  returning  the 
lake  trout  to  its  dominant  position  as  a  predator, 
improving  natural  reproduction  of  lake  trout,  and 
managing  the  forage  base  are  essential  to  this  goal; 
Sea  Grant  is  funding  research  in  all  of  these  areas 
to  aid  in  developing  more  efficient  ways  of  manag- 
ing fish  stocks.  In  addition,  Sea  Grant  is  funding 
research  on  various  contaminants  entering  the  lake 
and  their  effect  on  the  lake  fisheries.  It  has  been 
found  that  algae  take  longer  to  absorb  PCBs  than 
previously  assumed,  which  suggests  that  the  tech- 
niques used  to  predict  contaminant  levels  in  fish 
may  overestimate  the  amounts  reaching  fish 
through  the  food  chains.  (Tappert-PTT) 
W90-08986 


FISHERY  RESOURCE  OF  THE  UPPER  MIS- 
SISSIPPI RIVER  AND  RELATIONSHIP  TO 
STREAM  DISCHARGE. 

Wisconsin  Univ. -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 

W.  A.  Swenson,  G.  D.  Heberling,  D.  J.  Orr,  and 
T.  D.  Simonson. 

Journal  of  the  Minnesota  Academy  of  Science 
JMNAAC,  Vol.  55,  No.  1,  p  144-148,  Fall  1989.  2 
fig,  3  tab,  1 1  ref. 

Descriptors:  'Bass,  'Fish  populations,  'Minnesota, 
'Mississippi  River,  'Stream  fisheries,  'Streamflow 
data,  Drought  effects,  Hydroelectric  plants, 
Stream  discharge. 

Fish  population  data  collected  through  the  North- 
ern States  Power  Company  monitoring  program 
near  its  plants  at  Monticello  and  Becker,  Minneso- 
ta were  analyzed  to  describe  species  diversity, 
changes  in  recreational  fishing,  fishing  success,  and 
the  influence  of  stream  discharge  on  smallmouth 
bass  year-class  success  and  abundance.  The  work  is 
part  of  a  more  extensive  effort  to  develop  a  model 
applicable  in  managing  the  upper  Mississippi  River 
to  meet  the  growing  needs  of  recreation,  agricul- 
ture, communities,  and  industry.  The  monitoring 
program  includes  periodic  analysis  of  25  water 
quality  parameters  and  daily  measurements  of 
stream  discharge  and  temperature  in  the  areas  near 
the  two  power  plants.  Fish  population  data  were 
collected  in  an  area  approximately  3  km  upstream 
of  Sherco  to  5  km  below  the  Monticello  plant. 
Analysis  of  these  data  shows  48  species  to  be 
present  and  that  smallmouth  bass,  Micropterus  do- 
lomieui,  is  the  most  important  game  species  in  the 
growing  recreational  fishery.  Spring  river  dis- 
charges, measured  at  Monticello,  range  from  over 
40,000  cubic  feet  per  second  (cfs)  in  1975  to  2,300 
cfs  in  1976.  The  drought  of  1988  heightened 
awareness  of  the  relationship  between  discharge 
and  environmental  quality.  Comparison  of  small- 
mouth bass  year-class  strength  estimates  with 
stream  discharge  for  the  period  1973-1987,  indi- 
cates strong  year-classes  develop  during  years 
characterized  by  low  spring  and  summer  dis- 
charge. (Tappert-PTT) 
W90-08992 


PRACTICAL  APPLICATION  OF  THEORY  FOR 
TIDAL-INTRUSION  FRONTS. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
A.  Y.  Kuo,  R.  J.  Byrne,  P.  V.  Hyer,  E.  P.  Ruzecki, 
and  J.  M.  Brubaker. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  116,  No.  3,  p 
341-361,  May/June  1990.  8  fig,  2  tab,  18  ref. 

Descriptors:  'Entrainment,  'Environmental 
impact,  'Estuaries,  'Mathematical  models,  'Oys- 
ters,  'Tidal   floods,   Channel   flow,   Fisheries,   Is- 


lands,   Numerical    analysis,    Theoretical    analysis, 
Water  circulation.  Water  currents. 

A  simple  theoretical  model  was  applied  to  inter- 
pret the  characteristics  of  an  estuarine  front  that 
forms  at  the  early  stage  of  each  flood  tide  off 
Newport  News  Point,  in  the  lower  James  River, 
Virginia.  The  observed  depths  of  diving  of  denser 
water  at  the  front,  and  the  upriver  movement  of 
the  front  are  explained  theoretically.  The  construc- 
tion of  a  man-made  island  to  facilitate  port  expan- 
sion was  proposed  for  downriver  of  the  front.  Its 
effect  on  the  flood  current  approaching  the  front 
was  quantified  with  a  vertically  averaged  two- 
dimensional  numerical  model.  The  theory  was 
used  to  predict  the  impact  of  the  proposed  island 
on  the  frontal  characteristics,  particularly  with  re- 
spect to  the  entrainment  and  transport  of  oyster 
larvae  to  the  lower  portion  of  the  water  column, 
where  net  transport  is  upriver  toward  seed-oyster 
beds.  Applications  of  the  front  theory,  results  of 
the  numerical  model,  and  oyster-larvae  studies  in- 
dicate that  the  transport  capacity  of  the  front 
would  be  markedly  reduced  by  island  construction 
at  the  proposed  sites.  (Author's  abstract) 
W90-09127 


MAHSEER      CONSERVATION:      PROBLEMS 
AND  PROSPECTS. 

Garhwal  Univ.,  Srinagar  (India).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2H. 
W90-09195 


COMPARISON  OF  DISCHARGE  METHODS 
AND  HABITAT  OPTIMIZATION  FOR  REC- 
OMMENDING INSTREAM  FLOWS  TO  PRO- 
TECT FISH  HABITAT. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
D.  J.  Orth,  and  P.  M.  Leonard. 
Regulated  Rivers  Research  &  Management 
RRRMEP,  Vol.  5,  No.  2,  p  129-138,  March/May 
1990.  4  fig,  3  tab,  22  ref. 

Descriptors:  'Fish  conservation,  'Instream  flow, 
'Stream  discharge,  'Stream  fisheries,  'Stream- 
flow,  'Virginia,  'Water  use,  Base  flow,  Environ- 
mental protection,  Habitats,  James  River  Basin, 
Model  studies,  Montana  method. 

Reliable  methods  are  urgently  needed  for  recom- 
mending minimum  instream  flows  to  protect  aquat- 
ic life.  For  basinwide  planning  purposes,  simple 
methods,  which  require  little  or  no  field  investiga- 
tion, are  required.  While  these  methods  tend  to  be 
conservative,  the  degree  to  which  they  protect 
habitat  for  fish  is  seldom  determined.  A  physical 
microhabitat  model  (PHABSIM)  was  applied  for 
nine  target  fish  species  in  four  streams  in  the  upper 
James  River  Basin,  Virginia,  to  (1)  identify  opti- 
mum flows  to  protect  the  fish  fauna,  (2)  investigate 
the  relationship  between  optimum  flow  and  aver- 
age discharge,  and  (3)  compare  the  findings  with 
recommendations  based  on  simple  discharge  meth- 
ods. Microhabitat  availability  for  riffle-dependent 
species  was  most  limited  at  low  flows  while  micro- 
habitat availability  for  pool-dependent  species  was 
most  limited  at  high  flows.  At  each  study  site  there 
was  a  rapid  increase  in  riffle  habitat  as  discharge 
increased  above  zero.  Optimum  flow  was  the  flow 
that  maximized  habitat  for  the  most  habitat-limited 
species  or  life  stages.  The  recommended  optimum 
flow  increased  with  increased  stream  size  but  the 
slope  was  not  constant;  as  stream  size  increased 
lower  proportions  of  average  discharge  were  re- 
quired to  maintain  optimum  habitat.  Aquatic  Base 
Flow  recommendations  (such  as  September 
median  flow)  provided  varying,  but  reasonable  de- 
grees of  habitat  protection.  The  Montana  method 
10%  recommendation  corresponded  to  near  opti- 
mum habitat  in  small  streams  but  greater  than 
optimum  flow  at  the  large  stream  site.  Seven-day, 
l-in-10-year  low  flows  provide  very  limited 
amounts  of  physical  habitat  for  riffle-dwelling 
fishes.  The  results  provide  a  basis  for  making  pre- 
liminary flow  recommendations  in  this  region  with 
readily  available  data.  Further  studies  will  be 
needed  to  test  the  assumptions  that  need  to  be 
made.  (Author's  abstract) 
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9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


LEGISLATIVE  COMMISSION  ON  MINNESO- 
TA RESOURCES  INVOLVEMENT  IN  WATER 
RESOURCE  PROGRAMS. 

For  primary  bibliographic  entry  see  Field  6E. 
W90-08995 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10D.  Specialized  Information 
Center  Services 


EPA  SUPERFUND  DATA  BASES  ON  THE  OC- 
CURRENCE AND  DISTRIBUTION  OF  OR- 
GANOCHLORINE  PESTICIDES  IN  WATERS 
AND  SOILS  FROM  HAZARDOUS  WASTE 
SITES. 

Viar  and  Co.,  Alexandria,  VA. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-09453 


10F.  Preparation  Of  Reviews 


Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  2H. 
W90-08722 


NITRATE  POLLUTION  OF  GROUNDWATER 
IN  WESTERN  EUROPE. 

Bundesanstalt   fuer  Geowissenschaften   und   Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09257 


PESTICIDE   POLLUTION   OF  GROUNDWAT- 
ER IN  THE  HUMID  UNITED  STATES. 

Iowa  Dept.  of  Natural  Resources,  Iowa  City. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09261 


RESOURCE  COMPETITION  OF  HERBIVO- 
ROUS ZOOPLANKTON:  A  REVIEW  OF  AP- 
PROACHES AND  PERSPECTIVES. 
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ABSORPTION 

Disposal  of  Dilute  and  Concentrated  Agricultur- 
al  Pesticides   Using   Absorption   and   Chemical 
and  Microbial  Degradation. 
W90-09459  5D 

ACETATES 

Analysis       of       Hollow       Fiber       Bioreactor 

Wastewater  Treatment. 

W90-09034  5D 

ACETYLCHOLINE  ESTERASE 

Toxicity  of  Selected  Uncoupling  and  Acetylcho- 
line esterase-Inhibiting  Pesticides  to  the  Fathead 
Minnow  (Pimephales  promelas). 
W90-09465  5A 

ACETYLENE  REDUCTION 

Denitrification  and  Dinitrogen  Fixation  in  Two 

Quaking  Fens  in  the  Vechtplassen  Area,  The 

Netherlands. 

W90-09267  2H 

ACID  LAKES 

Biogeochemistry   of  Iron   in   an   Acidic   Lake. 
W90-09051  2H 

Paleolimnology  of  McNearney  Lake:  An  Acidic 

Lake  in  Northern  Michigan. 

W90-09125  2H 

Filtering  Rates  of  Diaptomus  minutus,  Bosmina 
spp.,  Diaphanosoma  sp.,  Holopedium  gibberum 
(Crustacea),  and  Zooplankton  Community  Graz- 
ing Rates  in  Some  Acidic  and  Circumneutral 
Ontario  Lakes. 
W90-09235  2H 

Evaluation  of  the  Effects  of  Atmospheric  Acidic 

Deposition  on  Fish  and  the  Fishery  Resource  of 

Canada. 

W90-09239  5C 

ACID  MINE  DRAINAGE 

Movement    of   Dissolved    Radionuclides    from 
Submerged  Uranium  Mine  Tailings  into  the  Sur- 
face   Water    of   Langley    Bay,    Saskatchewan, 
Canada. 
W90-08653  5B 

Predicting  the  Occurrence  of  Acid  Mine  Drain- 
age in  the  Alleghenian  Coal-Bearing  Strata  of 
Western  Pennsylvania;  An  Assessment  by  Simu- 
lated Weathering  (Leaching)  Experiments  and 
Overburden  Characterization. 
W90-08758  5B 

Hydrologic  Characteristics  of  a  Wetland  Using  a 

Bromide  Tracer. 

W90-08877  5B 

Impact  of  Acid  Mine  Drainage  on  Benthic  Ma- 

croinvertebrates    (Plecoptera)     in     a     Montane 

Stream. 

W90-08887  5C 

Characterization  of  Transport  in  an  Acidic  and 
Metal-Rich  Mountain  Stream  Based  on  a  Lithi- 
um Tracer  Injection  and  Simulations  of  Tran- 
sient Storage. 
W90-09171  5B 

ACID  RAIN 

Air  Pollution  in  the  Wind  River  Mountain  Wil- 
derness: A  Long-Term  Monitoring  Program  of 
the  Forest  Service,  U.S.  Department  of  Agricul- 
ture. 
W90-08835  5C 

Susceptibility  of  Northern  Minnesota  Lakes  to 

Acid  Deposition  Impacts. 

W90-08984  5B 

Chemical    Composition   of   Intercepted   Cloud- 
water  in  the  Sierra  Nevada. 
W90-09I15  5B 


Paleolimnology  of  McNearney  Lake:  An  Acidic 

Lake  in  Northern  Michigan. 

W90-09125  2H 

Method  for  the  Extraction  of  Carbonaceous  Par- 
ticles From  Lake  Sediment. 
W90-09126  5  A 

Characterization  of  Transport  in  an  Acidic  and 
Metal-Rich  Mountain  Stream  Based  on  a  Lithi- 
um Tracer  Injection  and  Simulations  of  Tran- 
sient Storage. 
W90-09171  5B 

Acid  Rain  Policy  in  the  Netherlands:  Applica- 
tion of  Mediation  Techniques. 
W90-09359  5C 


Acid  Rain:  Cause  and  Consequence. 
W90-09370 

Atmospheric  Deposition. 
W90-09408 


5B 


5B 


Simulated  Global  Deposition  of  Reactive  Nitro- 
gen Emitted  by  Fossil  Fuel  Combustion. 
W9O-09409  5B 

Comparison  of  Parameterized  Nitric  Acid  Re- 
moval Rates  Using  a  Coupled  Stochastic-Photo- 
chemical Tropospheric  Model. 
W90-09410  5B 

Modeling    the    Formation    and    Deposition    of 

Acidic  Pollutants. 

W90-0941 1  5B 

Application  of  Conflict  Analysis  in  Determining 

Acid  Rain  Abatement  Strategies. 

W90-09412  6  A 

Precipitation  Data     Compatibility     in     North 

America  and  the   Impact   on   Studies  of  Acid 

Deposition. 

W90-09414  7B 

Monitoring  Atmospheric  Deposition  in  Califor- 
nia's Sierra  Nevada:  A  Comparison  of  Methods. 
W90-09417  7B 

Chemical    Composition   of  Precipitation,    Dew 
and  Frost,  and  Fog  in  Denver,  Colorado. 
W90-09418  5B 

Distribution,  Chemical  and  Isotopic  Characteris- 
tics of  Precipitation  Events  in  an  Arid  Environ- 
ment -  Makhtesh  Ramon  Basin,  Israel. 
W90-09419  5B 

Comparison    of   Ionic   Composition   of  Cloud- 
water   Within   and   Above   the   Canopy   of  an 
Above  Cloudbase  Forest. 
W90-09420  5B 

Use  of  Atmospheric  Transport  Pattern  Recogni- 
tion Techniques  in  Understanding  Variation  in 
Precipitation  Chemistry. 
W90-09422  5B 

Applicability  of  Principal  Components  Analysis 
for  Determining  Sources  of  Wet  Deposition. 
W90-09423  7C 

Information  Content  Evaluation  for  Acid  Depo- 
sition Network  Remediation. 
W90-09424  7A 

Regional  Simulation  of  Surface  Water  Acidifica- 
tion: Uncertainty  Due  to  Specification  of  Atmos- 
pheric Deposition. 
W90-09426  5B 

Systematic  Parameter  Estimation  Strategy  for 
Refining  the  Birkenes  Model. 

W90-09427  7C 

Atmospheric  Deposition  of  Sulfur  to  a  Granite 
Outcrop  in  the  Piedmont  of  Georgia,  U.S.A. 
W90-09428  5B 


Atmospheric  Deposition  and  the  Coefficient  of 
Nutrient  Leaching  (Le  Deposition  Atmospheri- 
que  et  le  Coefficient  de  Lessivage  des  Nutrients). 
W90-09429  5G 

Contribution  of  Acidic  Deposition  on  High  Ele- 
vation Forest  Canopy  to  the  Hydrologic  Cycle. 
W90-09430  5B 

Effects  of  Forest  Canopy  on  Throughfall  Pre- 
cipitation Chemistry. 
W90-09431  5B 

Bulk     Precipitation     Deposition     of    Inorganic 
Chemicals  in  Forest  Areas  and  Its  influence  on 
Water  Quality  in  the  Federal  Republic  of  Ger- 
many. 
W90-09433  5B 

Leaching  of  Strong  Acid  Anions  from  Snow 
during  Rain-on-Snow  Events:  Evidence  for  Two 
Component  Mixing. 
W90-09435  5B 

ACID  RAIN  EFFECTS 

Analysis  of  Six  Foraging  Behaviors  as  Toxicity 
Indicators,  Using  Juvenile  Smallmouth  Bass  Ex- 
posed to  Low  Environmental  pH. 
W90-08654  5A 

Population   Dynamics  and  Feeding  of  Mayfly 

Larvae  in  Some  Acid  and  Alkaline  New  Zea- 
land Streams. 

W90-08698  2H 

Phosphatase  Activity  in  Relation  to  Phytoplank- 
ton  Composition  and  pH  in  Swedish  Lakes. 
W90-08707  2H 
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ments: Ecological  Implications. 
W90-08718  2J 

Use  of  Detntal  Foods  and  Assimilation  of  Nitro- 
gen by  Coastal  Detritivores. 
W90-0904O  2L 

Restoration  of  an  Impounded  Salt  Marsh  in  New 

England. 

W90-09041  2L 

Importance  of  Grazing  on  the  Salt-Marsh  Grass 
Spartina  alterniflora  to  Nitrogen  Turnover  in  a 
Macrofaunal  Consumer,  Littorina  irrorata,  and 
to  Decomposition  of  Standing-Dead  Spartina. 
W90-09198  2L 

Simulation  of  the  Diagenesis  of  Carbon,  Sulfur, 
and  Dissolved  Oxygen  in  Salt  Marsh  Sediments. 
W90-09208  2J 

Microphytobenthic   Pigments   in   a   Salt   Marsh 
Pond  Determined  by  HPLC  and  Spectrophoto- 
metry. 
W90-09294  7B 

SALT  STRESS 

Molecular  Cloning  of  a  Plant  Betaine-Aldehyde 
Dehydrogenase,  an  Enzyme  Implicated  in  Adap- 
tation to  Salinity  and  Drought. 
W90-09283  21 

SALT  TOLERANCE 

Interpopulational  Differences  in  Salt  Tolerances 

of  Two  Cladophora  Species. 

W90-08737  2L 

Salt  Sensitivity  of  Cowpea  at  Various  Growth 

Stages. 

W90-09022  21 

SAMPLE  PREPARATION 

Coprecipitation  of  Trace  Metals  by  DNA  and 

RNA  Molecules. 

W90-09113  5  A 

SAMPLE  PRESERVATION 

Environmental  Sampling:  A  Summary. 
W90-09215  5  A 

Supplementary  Method  for  Assessing  the  Reli- 
ability of  Fluids  Sampled  from  Deep  Aquifers. 
W90-093IO  7B 

SAMPLERS 

Sampler  for  Interstitial  Fauna  in  Alluvial  Rivers. 
W90-09254  7B 

Automated    Permeation    Sampler    for    Phenolic 

Pollutants. 

W90-09325  5A 


SAMPLING 

Environmental  Sampling:  A  Summary. 
W90-09215 
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Sampler  for  Interstitial  Fauna  in  Alluvial  Rivers. 
W90-09254  7B 

Supplementary  Method  for  Assessing  the  Reli- 
ability of  Fluids  Sampled  from  Deep  Aquifers. 
W90-09310  7B 

Method  to  Evaluate  the  Vertical  Distribution  of 
VOCs  in  Ground  Water  in  a  Single  Borehole. 
W90-09312  5  A 

Monitoring  Atmospheric  Deposition  in  Califor- 
nia's Sierra  Nevada:  A  Comparison  of  Methods. 
W90-09417  7B 

SAMPLING  PROCEDURES 

Subsurface  Science  Program:  Deep  Microbiolo- 
gy Transitional  Program  Implementation  Plan. 
W90-08775  5G 

SAN  FRANCISCO  BAY 

Predicting  the  Vertical  Structure  of  Tidal  Cur- 
rent and  Salinity  in  San  Francisco  Bay,  Califor- 
nia. 
W90-09174  2L 

SAN  JOAQUIN  VALLEY 

Mobility  and  Distribution  of  Selenium  and  Salin- 
ity in  Groundwater  and  Soil  of  Drained  Agricul- 
tural   Fields,   Western    San   Joaquin   Valley   of 
California. 
W90-08756  5B 

Water  Seepage  from  Unlined  Ditches  and  Reser- 
voirs. 
W90-08933  4A 

Systems  Approach  to  Drainage  Reduction  in  the 

San  Joaquin  Valley. 

W90-09012  5G 

Economic  Policies  for  Regulating  Agricultural 

Drainage  Water. 

W90-09353  5G 

SAND 

Influence    of    Irrigation    and    Rainfall    on    the 
Movement    of  Insecticides   Through   a   Sandy 
Loam  Soil. 
W90-09471  5B 

SANDBARS 

Analyses  of  Stability   of  the   Bar   Channel   of 

Fangcheng  Harbor  (in  Chinese). 

W90-09025  2L 

SANDY  LAKE 

Emergency  Plan  for  Sandy  Lake  Dam  and  Res- 
ervoir. 
W90-08770  4A 

SANDY  LAKE  DAM 

Emergency  Plan  for  Sandy  Lake  Dam  and  Res- 
ervoir. 
W90-08770  4A 

SANITARY  LANDFILLS 

Risk   Based   Decision   Making   Process  for  the 

Selection  of  Sanitary   Landfills:  'The  Political 

Realty'. 

W90-09489  6A 

SAP  FLOW 

Sap  Flow  in  the  Stem  of  Water  Stressed  Soy- 
bean and  Maize  Plants. 
W90-08955  21 

SATELLITE  TECHNOLOGY 

Report  of  the  Science  Steering  Group  for  a 
Tropical  Rainfall  Measuring  Mission  (TRMM). 
W90-08763  7B 

Rain    Estimation    From    Infrared    and    Visible 

GOES  Satellite  Data. 

W90-09123  2B 
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Heavy   Snowfall   within 
gence  Zone. 
W90-09227 


a   Mesoscale  Conver- 
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SATURATED  FLOW 

Modeling   Water   Table   Contribution   to   Crop 

Evapot  ranspi  ration. 

W90-09018  2D 

Lumped  Versus  Distributed  Mass  Matrices  in 
the  Finite  Element  Solution  of  Subsurface  Flow. 
W90-09156  2F 

SATURATED  SOILS 

Mapping   Saturated   Areas   with   a   Helicopter- 
Borne  C  Band  Scatterometer. 
W90-09168  7B 

SATURATION 

Saturation-Based  Model  of  Relative  Wetness  for 

Wetland  Identification. 

W90-09357  2H 

SAUDI  ARABIA 

Water  Contamination  and  Esophageal  Cancer  at 

Gassim  Region,  Saudi  Arabia. 

W90-08939  5F 

SAVANNAH  RIVER  PLANT 

Microbiology  of  Subsurface  Environment:  Pre- 
liminary Statement  of  Research  Goals  and  Ab- 
stracts of  Current  Research. 
W90-08753  5G 

Organization   and   Operation  of  the   Savannah 

River  Plant's  Groundwater  Monitoring  Pro- 
gram. 

W90-09506  5A 

SCOTLAND 

Land  Use  Changes  and  Inputs  of  Nitrogen  to 
Loch  Leven,  Scotland:  A  Desk  Study. 
W90-09014  4C 

SCUM 

Structural,  Physical  and  Chemical  Characteris- 
tics of  Microcystis  aeruginosa  hyperscums  from 
a  Hypertrophic  Lake. 
W90-08706  2H 

SEA  GRASSES 

Primary  and  Bacterial  Productivity  of  Tropical 
Seagrass  Communities  in  the  Gulf  of  Carpen- 
taria, Australia. 
W90-08744  2L 

Zonation  and  Ecology  of  Epiphytic  Hydroids  in 
a    Mediterranean    Coastal    Lagoon:   The   'Stag- 
none'  of  Marsala  (North- West  Sicily). 
W90-09226  2H 

SEA  LEVEL 

Impacts  of  Climatic  Changes  on  Hydrology  and 

Water  Resources  of  Coastal  Zones. 

W90-09097  2A 

Impact  of  Sea  Level  Rise  on  Coastal  Zone  Man- 
agement in  Southern  Sweden. 
W90-09098  2A 

Impact  of  Climate  Change  on  Coastal  Zone 
Management  in  Britain:  A  Preliminary  Analysis. 
W90-09099  2A 

SEASONAL  DISTRIBUTION 

Spatial  and  Temporal  Patterns  in  Structure  of 
Macrobenthic  Assemblages.  A  Three-year  Study 
in  the  Northern  Adriatic  Sea  in  Front  of  the  Po 
River  Delta. 
W90-09225  2H 

SEASONAL  VARIATION 

Primary  and  Bacterial  Productivity  of  Tropical 
Seagrass  Communities  in   the  Gulf  of  Carpen- 
taria, Australia. 
W90-08744  2L 


Seasonal    Snowfall   Statistics   for   Selected   Sta- 
tions. 
W90-08766  2C 

Spatial    and    Seasonal    Patterns    of   Streambed 

Water  Temperatures   in   an   Alaskan   Subarctic 

Stream. 

W90-08861  2E 

Influence  of  Water  Deficit  on  Transpiration  and 
Radiation   Use   Efficiency   of  Chickpea   (Cicer 
arietinum  L). 
W90-08923  21 

Small  Area  Variability  of  Warm-Season  Precipi- 
tation in  a  Semiarid  Climate. 
W90-08927  2B 

Influence  of  Overwintering  Daphnia  on  Spring 

Zooplankton    Communities:    An    Experimental 

Study. 

W90-08938  2H 

SEAWATER 

Dissolved  Manganese  in  the  North-Eastern  At- 
lantic Ocean  (in  Russian). 
W90-09061  2K 

Organic  Carbon  and  Formation  of  Organic 
Matter  in  Gulfs  of  the  White  Sea  (in  Russian). 
W90-09062  2K 

Cycling   of  Iodine  as   Iodate  and   Iodide  in  a 

Tropical  Estuarine  System. 

W90-09129  2L 

SEDIMENT  ANALYSIS 

Organic  Micropollutants  in  Lakes:  A  Sedimento- 

logical  Approach. 

W90-08668  5B 

Physical    Characteristics    of   Salt    Marsh    Sedi- 
ments: Ecological  Implications. 
W90-08718  2J 

Paleolimnology  of  McNearney  Lake:  An  Acidic 

Lake  in  Northern  Michigan. 

W90-09125  2H 

Microphytobenthic   Pigments   in   a  Salt   Marsh 
Pond  Determined  by  HPLC  and  Spectrophoto- 
metry. 
W90-09294  7B 

SEDIMENT  CHEMISTRY 

Physical    Characteristics    of   Salt    Marsh    Sedi- 
ments: Ecological  Implications. 
W90-08718  2J 

Intracellular  NH4(  +  )  and  N03(-)  Ion  Pools  As- 
sociated   with    Deposited    Phytoplankton    in    a 
Marine  Sediment  (Aarhus  Bight,  Denmark). 
W90-08742  2L 

Use  of  15-N/14-N  Ratios  to  Evaluate  the  Food 
Source  of  the  Mysid,  Neomysis  intermedia  Czer- 
niawsky,  in  a  Eutrophic  Lake  in  Japan. 
W90-08899  2H 

Geochemistry  of  Fe,  Mn,  Ca,  Mg  in  Sediments 

and   Interstitial   Water  of  the   Ferromanganese 

Nodule  Enrichment  Area  from  North  Pacific  (in 

Chinese). 

W90-09026  2J 

10,000-Yr  History  of  Natural  Ecosystem  Acidifi- 
cation. 
W90-09207  2H 

Simulation  of  the  Diagenesis  of  Carbon,  Sulfur, 
and  Dissolved  Oxygen  in  Salt  Marsh  Sediments. 
W90-09208  2J 

Seasonal  Changes  in  Pore  Water  Concentrations 
of  Nutrients  and  Their  Diffusive  Fluxes  at  the 
Sediment-Water  Interface. 
W90-09242  2K 


Studies  on   Sedimentary    Phosphate   in   Recent 
Sediments  of  the  Zhujiang  River  Estuary. 
W90-09331  2L 

SEDIMENT  CONTAMINATION 

Movement    of   Dissolved    Radionuclides    from 
Submerged  Uranium  Mine  Tailings  into  the  Sur- 
face   Water    of    Langley    Bay,    Saskatchewan, 
Canada. 
W90-08653  5B 

Effect  of  Sediment  Contact  and  Uptake  Mecha- 
nisms on  Accumulation  of  Three  Chlorinated 
Hydrocarbons  in  the  Midge,  Chironomus  ripar- 
ius. 
W90-08662  5B 

Polychaete  Population  Dynamics  and  Produc- 
tion in  the  New  York  Bight  Associated  with 
Variable  Levels  of  Sediment  Contamination. 
W90-08720  5C 

Evaluation  of  Transport  and  Storage  of  (60)Co, 
(134)Cs,  (137)Cs  and  (65)Zn  By  River  Sediments 
in  the  Lower  Susquehanna  River. 
W90-08731  5B 

Contaminants   in   Sediments   from   the   Central 

Gulf  of  Mexico. 

W90-09048  5B 

Transport  and  Storage  of  137Cs  and  210Pb  in 

Sediments  of  Lake  St.  Clair. 

W90-09237  5B 

Adsorption      of      Dodecyltrimethylammonium 
Chloride  (C12TMAC)  to  River  Sediment. 
W90-09338  5B 

SEDIMENT  CONTROL 

Forest  Headwaters  Riparian  Road  Construction 
and  Timber  Harvest  Guidelines  to  Control  Sedi- 
ment. 
W90-08836  4D 

Flume  Study  Examining  the  Filtering  Efficiency 
of  Silt  Fences  Using  Site-Specific  Soils. 
W90-08866  4D 

SEDIMENT  DISTRIBUTION 

Temporal     Variations    in     Bedload    Transport 
Rates  Associated  with  the  Migration  of  Bed- 
forms. 
W90-09206  2J 

SEDIMENT  EROSION 

Effects  of  Fluctuating  Levels  of  Lake  Superior 

on  Morphological  Adjustments  in  the  Neebing- 

Mclntyre    Floodway,    Thunder    Bay,    Ontario, 

Canada. 

W90-09249  2J 

SEDIMENT  LOAD 

Suspended  Sediment  and  Turbidity  from  North- 
ern Yellowstone  Park,  Wyoming,  1985-1987. 
W90-08845  2J 

Development   of  a   Sediment   Methodology   in 

Alaska. 

W90-08864  2J 

SEDIMENT  TRANSPORT 

Field  Measurements  of  Sediment  Transport  Pa- 
rameters in  Estuaries. 
W90-08736  7B 

Effect  of  a  Log-Jam  Burst  on  Bedload  Transport 

and   Channel   Characteristics   in   a   Headwaters 

Stream. 

W90-08844  2J 

Analyses   of  Stability   of  the   Bar   Channel   of 

Fangcheng  Harbor  (in  Chinese). 

W90-09025  2L 

Sedimentation  Dynamics  in  the  Santa  Monica- 
San  Pedro  Basin  off  Los  Angeles:  Radiochemi- 
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cal.  Sediment  Trap  and  Transmissometer  Stud- 
ies. 
W90-09035  2  J 

Attempt  to  Explain  and  Quantify  Fluvial  Mor- 
phological Processes  Beginning  with  the  Regime 
Theory  (Essai  d*Explication  et  de  Quantification 
des  Morphologies  Fluviales  a  Partir  de  la 
Theorie  de  Regime). 
W90-09057  2J 

Temporal     Variations     in     Bedload     Transport 
Rates  Associated   with   the   Migration  of  Bed- 
forms. 
W90-09206  2J 

Element  Transport  in  Regulated  and  Non-Regu- 
lated Rivers  in  Northern  Sweden. 
W90-09253  2E 

Basic  Characteristics  of  the  Tidal  Flat  on  the 
North  Coast  of  Hangzhou  Bay  (in  Chinese). 
W90-09328  2L 

SEDIMENT-WATER  INTERFACES 

Model  of  the  Exchange  of  Inorganic  Chemicals 

between  Water  and  Sediments. 

W90-09220  5B 

Seasonal  Changes  in  Pore  Water  Concentrations 
of  Nutrients  and  Their  Diffusive  Fluxes  at  the 
Sediment-Water  Interface. 
W90-09242  2K 

SEDIMENT  YIELD 

Determining  Average   Annual   Sediment   Yield 

from  a  Basin  Due  to  Rainfall. 

W90-08842  2J 

Effects  of  Land  Use  on  Sediment  Yield,  South- 
eastern Colorado. 
W90-08846  2  J 

SEDIMENTATION 

Benthic  NH4(  +  )  and  N03(-)  Flux  Following 
Sedimentation  of  a  Spring  Phytoplankton  Bloom 
in  Aarhus  Bight,  Denmark. 
W90-08741  2L 

Using  the  USLE  to  Discuss  the  Causes  of  Sedi- 
mentation in  Guam,  Mariana  Islands. 
W90-08843  2J 

Settling  and  Coagulation  Characteristics  of  Flu- 
orescent  Particles  Determined  by  Flow  Cyto- 
metry and  Fluorometry. 
W90-08942  5A 

Analyses   of  Stability   of  the   Bar   Channel   of 

Fangcheng  Harbor  (in  Chinese). 

W90-09025  2L 

Sedimentation  Dynamics  in  the  Santa  Monica- 
San  Pedro  Basin  off  Los  Angeles:  Radiochemi- 
cal, Sediment  Trap  and  Transmissometer  Stud- 
ies. 
W90-09035  2J 

Classification  of  Lake  Basins  and  Lacustrine  De- 
posits of  Estonia. 
W90-09124  2H 

Dispersal  of  Suspended  Matter  in  Makasar  Strait 

and  the  Flores  Basin. 

W90-09200  2L 

Storage  and  Dynamics  of  Subsurface  Detritus  in 

a  Sand-Bottomed  Stream. 

W90-09238  2H 

SEDIMENTATION  RATES 

Reelfoot  Lake  Sedimentation  Rates  and  Sources. 
W90-09346  2J 

SEDIMENTS 

Survey    of   Microbial    Populations    in    Buried- 

Valley    Aquifer   Sediments   from    Northeastern 

Kansas. 

W90-09137  2F 


Comparison  of  Numerical  Schemes  for  Solving  a 
Spherical  Particle  Diffusion  Equation. 
W90-09159  5B 

Inhibition  of  the  Growth  of  Enteropathogenic 
Bacilli  by  Bacteriocins  Produced  by  Micro-orga- 
nisms from  the  Sediment  of  Wells. 
W90-09273  5G 

SEEPAGE 

Comparison  of  Methods  for  Estimating  Ground- 
water Recharge  from  a  Lake. 
W90-09482  2F 

SEEPAGE  LOSS 

Water  Seepage  from  Unlined  Ditches  and  Reser- 
voirs. 
W90-08933  4A 

SELENIUM 

Contaminants  in  Foods  of  Aquatic  Birds  at  Kes- 

terson  Reservoir,  California,  1985. 

W90-08644  5B 

Selenium  Accumulation  by  Raccoons  Exposed 

to  Irrigation  Drainwater  at  Kesterson  National 
Wildlife  Refuge,  California,  1986. 
W90-08645  5B 

Effects   of   Elevated    Foodborne  Selenium    on 

Growth  and  Reproduction  of  the  Fathead 
Minnow  (Pimephales  promelas). 

W90-08646  5C 

Mobility  and  Distribution  of  Selenium  and  Salin- 
ity in  Groundwater  and  Soil  of  Drained  Agricul- 
tural   Fields,   Western   San   Joaquin    Valley   of 
California. 
W90-08756  5B 

Groundwater    Contamination    by    Trace    Ele- 
ments. 
W90-09259  5B 

SELF-PURIFICATION 

Self-Cleaning  Capacity  of  Surface  Waters  after 
Radioactive  Fallout:  Evidence  from  European 
Waters  after  Chernobyl,  1986-1988. 
W90-08944  5B 

SEMIPERMEABLE  MEMBRANES 

Monitoring  of  Persistent,  Lipophilic  Pollutants 
in  Water  and  Sediment  by  Solvent-Filled  Dialy- 
sis Membranes. 
W90-08667  5A 

SEPARATION  TECHNIQUES 

High     Performance     Liquid     Chromatographic 
Separation  of  Fish  Biliary  Polynuclear  Aromatic 
Hydrocarbon  Metabolites. 
W90-08655  5A 

Method  for  the  Extraction  of  Carbonaceous  Par- 
ticles From  Lake  Sediment. 
W90-09126  5  A 

Separation  of  Hazardous  Organics  by  Reverse 

Osmosis  Membranes. 

W90-09212  5D 

Metal  Ion  Separations  from  Hazardous  Waste 
Streams  by  Impregnated  Ceramic  Membranes. 
W90-09400  5D 

SEPTIC  TANKS 

Septic  Tank  Systems. 

W90-08761  5D 

Septic  Tank  Effluent  Quality  and  Detergents. 
W90-09491  5D 

Nitrate  Loading  Methodologies  for  Septic 
System  Performance  Prediction:  State  of  an  Art. 
W90-09492  5G 

SEWAGE  BACTERIA 

Bulking  Sludge  Causing  Bacteria  from  Sewage 
Treatment   Plants.   I.   Methods  for  Enrichment, 


Isolation    and    Characterization    (Blahschlamm 

Verursachende    Bakterien    aus    Klaranlagen.    I. 

Methoden    zur    Anreicherung,    Isolierung,    und 

Charakterisierung). 

W90-08695  5D 

Antibiotic  Resistance  of  Salmonella  Strains  Iso- 
lated from  Natural  Polluted  Waters. 
W90-09274  5B 

SEWER  SYSTEMS 

Impact  of 'Greenhouse  Effect'  on  Sewerage  Sys- 
tems. 
W90-09102  2A 

SHELLFISH 

Lead  and  Cadmium  Concentrations  in  Marine 

Organisms  from  the  Tarragona  Coastal  Waters, 

Spain. 

W90-08661  5B 

Cadmium    Bioaccumulation    in    Organs   of  the 

Scallop  Mizuhopecten  yessoensis. 

W90-09196  5B 

SHELLFISH  TOXINS 

Occurrence  of  Okadaic  Acid,  a  Major  Diarrheic 

Shellfish  Toxin,  in  Natural  Populations  of  Dino- 

physis  spp.   from   the  Eastern  Coast  of  North 

America. 

W90-09277  5B 

SHRIMP 

Acute  Toxicity  of  Cadmium,  Copper,  Zinc,  Am- 
monia, 3,3'-Dichlorobenzidine,  2,6-Dichloro-4- 
nitroaniline,  Methylene  Chloride,  and  2,4,6- 
Trichlorophenol  to  Juvenile  Grass  Shrimp  and 
Killifish. 
W90-08660  5C 

Concentrations  of  Selected   Chlorinated   Pesti- 
cides in  Shrimp  Collected  from  the  Calcasieu 
River/Lake  Complex,  Louisiana. 
W90-08663  5B 

Effect  of  Dissolved  Oxygen  and  the  Molt  Stage 
on  the  Acute  Toxicity  of  Ammonia  to  Juvenile 
Green  Tiger  Prawn  Penaeus  semisulcatus. 
W90-09342  5C 

Use    of   Grass    Shrimp    (Palaemonetes    pugio) 
Larvae  in  Field  Bioassays  of  the  Effects  of  Agri- 
cultural Runoff  into  Estuaries. 
W90-09443  5A 

SHRUBS 

Riparian  Woody  Plant  Community  of  Regulated 

Rivers  in  Eastern  England. 

W90-09252  2H 

SICILY 

Zonation  and  Ecology  of  Epiphytic  Hydroids  in 
a   Mediterranean   Coastal    Lagoon:    The   'Stag- 
none'  of  Marsala  (North-West  Sicily). 
W90-09226  2H 

SIERRA  NEVADA  MOUNTAINS 

Hydrology  of  Four   Headwater   Basins  in   the 

Sierra  Nevada. 

W90-08838  2A 

Groundwater  Contributions  in  an  Alpine  Basin 

in  the  Sierra  Nevada. 

W90-08859  2F 

SILICON 

Endless  Summer:  Internal  Loading  Processes 
Dominate  Nutrient  Cycling  in  Tropical  Lakes. 
W90-08708  2H 

Temperature  Effects  on  Silicon  and  Phosphorus 
Limited  Growth  and  Competitive  Interactions 
Among  Three  Diatoms. 
W90-09193  2H 
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Flume  Study  Examining  the  Filtering  Efficiency 
of  Silt  Fences  Using  Site-Specific  Soils. 
W90-08866  4D 

SILVICULTURE 

Effectiveness  of  BMP's  in  Controlling  Nonpoint 
Pollution  from  Silvicultural  Operations. 
W90-08839  5G 

SIMULATED  RAINFALL 

Construction  and  Calibration  of  a  Rainfall  Simu- 
lator. 
W90-08903  2B 

SIMULATION 

Simulation  of  Transient  Phenomena  in  Internal 

Flow  Systems. 

W90-08796  5F 

SIMULATION  ANALYSIS 

Predicting  the  Occurrence  of  Acid  Mine  Drain- 
age in  the  Alleghenian  Coal-Bearing  Strata  of 
Western  Pennsylvania;  An  Assessment  by  Simu- 
lated Weathering  (Leaching)  Experiments  and 
Overburden  Characterization. 
W90-08758  5B 

Systems  Approach  to  Extended  GINAS  Appli- 
cations. 
W90-08785  5F 

Use  of  Simulation  Models  of  Water  Supply  Sys- 
tems-Processing of  Input  and  Output  Data. 
W90-08786  5F 

Simulation  of  Transient  Phenomena  in  Internal 

Flow  Systems. 

W90-08796  5F 

Hydrologic  Simulation  Techniques  Applied  to 

Water  Management  in  Montana. 
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rated Soil  Zone  Under  Biotic  and  Abiotic  Con- 
ditions. 
W90-08677  5B 

DEPARTMENT  OF  ENERGY,  WASHINGTON, 
DC.  DIV.  OF  ECOLOGICAL  RESEARCH. 

Subsurface  Science  Program:  Deep  Microbiolo- 
gy Transitional  Program  Implementation  Plan. 
W90-08775  5G 

DEPARTMENT  OF  ENERGY,  WASHINGTON, 
DC.  OFFICE  OF  HEALTH  AND 
ENVIRONMENTAL  RESEARCH. 

Microbiology  of  Subsurface  Environment:  Pre- 
liminary Statement  of  Research  Goals  and  Ab- 
stracts of  Current  Research. 
W90-08753  5G 
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DEPARTMENT  OF  FISHERIES  AND  OCEANS,  BURLINGTON  (ONTARIO).  GREAT  LAKES 


DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  BURLINGTON  (ONTARIO).  GREAT 
LAKES  FISHERIES  RESEARCH  BRANCH. 

Use  of  an  Ecosystem  Approach  to  Restore  De- 
graded Areas  of  the  Great  Lakes. 
W90-09360  5G 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  SAULT  STE.  MARIE  (ONTARIO). 
GREAT  LAKES  LAB.  FOR  FISHERIES  AND 
AQUATIC  SCIENCES. 

Evaluation  of  the  Effects  of  Atmospheric  Acidic 

Deposition  on  Fish  and  the  Fishery  Resource  of 

Canada. 

W90-09239  5C 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  ST.  JOHN'S  (NEWFOUNDLAND). 
SCIENCE  BRANCH. 

Effect  of  Fenitrothion  on  the  Foraging  Behavior 

of  Juvenile  Atlantic  Salmon. 

W90-09341  5C 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  PETONE  (NEW 
ZEALAND).  CHEMISTRY  DIV. 

Mercury  Content  of  Antarctic  Surface  Snow: 

Initial  Results. 

W90-09116  2C 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  TAUPO  (NEW 
ZEALAND).  TAUPO  RESEARCH  LAB. 

Zooplankton-Phytoplankton    Interactions    in    a 

Eutrophic  Lake. 

W90-08710  2H 

DEPARTMENT  OF  WATER  AFFAIRS, 
MASERU  (LESOTHO). 

Stochastic  Modeling  of  Rainfall  Processes  in  the 

Central  African  Tropics. 

W90-09425  2B 

DIONEX  CORP.,  SUNNYVALE,  CA. 

Photodissociation/Gas    Diffusion/Ion    Chroma- 
tography System  for  Determination  of  Total  and 
Labile  Cyanide  in  Waters. 
W90-09263  5A 

DREXEL  UNIV.,  PHILADELPHIA,  PA.  CIVIL 
ENGINERING  AND  ENVIRONMENTAL 
SCIENCES  INST. 

Control  of  In-Situ  Spill  Biodegradation  with  Ly- 

simeters. 

W90-09494  5G 

DREXEL  UNIV.,  PHILADELPHIA,  PA.  DEPT. 
OF  CIVIL  ENGINEERING. 

Onsite   Combined   In-Ground   and   Vessel   Ad- 
vanced  Treatment  of  Wastewater   from  Com- 
mercial Generators. 
W90-09493  5D 

DU  PONT  DE  NEMOURS  (E.I.)  AND  CO., 
NEWARK,  DE.  HASKELL  LAB.  FOR 
TOXICOLOGY  AND  INDUSTRIAL 
MEDICINE. 

Relationship  Between  Aquatic  Toxicity  and  Oxi- 
dative Degradation  of  Unsubstituted  Phenylene- 
diamines. 
W90-0934O  5B 

DU  PONT  DE  NEMOURS  (E.I.)  AND  CO., 
POMPTON  LAKES,  NJ. 

Organization   and   Operation   of  the   Savannah 
River    Plant's    Groundwater    Monitoring    Pro- 
gram. 
W90-09506  5A 

DUKE  POWER  CO.,  HUNTERSVILLE,  NC. 
APPLIED  SCIENCE  CENTER. 

Gas-Bubble  Disease  in  Three  Fish  Species  In- 
habiting the  Heated  Discharge  of  a  Steam-Elec- 
tric Station  Using  Hypolimnetic  Cooling  Water. 
W90-08686  5C 


DUKE  UNIV.,  BEAUFORT,  NC.  MARINE 
LAB. 

Effects  of  the  Insecticide  Methomyl  on  Devel- 
opment and  Regeneration  in  Megalopa  and  Ju- 
veniles of  the  Mud  Crab,  Rhithropanopeus  harri- 
sii  (Gould). 
W90-09441  5C 

Use    of   Grass    Shrimp    (Palaemonetes    pugio) 
Larvae  in  Field  Bioassays  of  the  Effects  of  Agri- 
cultural Runoff  into  Estuaries. 
W90-09443  5A 

DURHAM  UNIV.  (ENGLAND).  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Use  of  Cladophora  glomerata  to  Monitor  Heavy 

Metals  in  Rivers. 

W90-09275  7B 

DURHAM  UNIV.  (ENGLAND).  SCHOOL  OF 
ENGINEERING  AND  APPLIED  SCIENCE. 

Comparison    of   Colebrook-White    and    Hazen- 
Williams  Flow  Models  in  Real-Time  Water  Net- 
work Simulation. 
W90-08778  5F 

Comparison  of  Three  Real-Time  State  Estima- 
tion Methods  for  On-Line  Monitoring  of  Water 
Distribution  Systems. 
W90-08793  5F 

EA  ENGINEERING,  SCIENCE,  AND 
TECHNOLOGY,  INC.,  LAFAYETTE,  CA. 

Validation    and    Sensitivity    Analysis    of    the 
Stream  Network  Temperature  Model  on  Small 
Watersheds  in  Northeast  Oregon. 
W90-08862  2E 

EAST  CAROLINA  UNIV.,  GREENVILLE,  NC. 
DEPT.  OF  GEOGRAPHY  AND  PLANNING. 

Relative  Importance  of  Factors  Influencing  Flu- 
vial Soil  Loss  at  the  Global  Scale. 
W90-08932  2J 

Saturation-Based  Model  of  Relative  Wetness  for 

Wetland  Identification. 

W90-09357  2H 

EAST  CHINA  NORMAL  UNIV.,  SHANGHAI. 
INST.  OF  ESTUARINE  AND  COASTAL 
RESEARCH. 

Basic  Characteristics  of  the  Tidal  Flat  on  the 
North  Coast  of  Hangzhou  Bay  (in  Chinese). 
W90-09328  2L 

EBASCO  SERVICES,  INC.,  GREENSBORO, 
NC. 

Comparison   Between   RI/FS   Results   and   the 
Remedial  Action  Implemented  at  the  Burnt  Fly 
Bog  Site,  New  Jersey. 
W90-09500  6B 

ECOLE  NATIONALE  SUPERIEURE  DES 
MINES  DE  PARIS,  FONTAINEBLEAU 
(FRANCE).  CENTRE  D'AUTOMATIQUE  ET 
INFORMATIQUE. 

State  Estimation  and  Leak  Detection  in  Water 

Networks. 

W90-08792  5F 

ECOLE  POLYTECHNIQUE,  MONTREAL 
(QUEBEC). 

Sand-Bentonite   liners:    Predicting   Permeability 

from  Laboratory  Tests. 

W90-09307  5E 

EDINBURGH  SCHOOL  OF  AGRICULTURE 
(SCOTLAND). 

Land  Use  Changes  and  Inputs  of  Nitrogen  to 
Loch  Leven,  Scotland:  A  Desk  Study. 
W90-09014  4C 


EIDGENOESSISCHE  ANSTALT  FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG  UND 
GEWAESSERSCHULTZ,  DUEBENDORF 
(SWITZERLAND). 

Biogeochemistry   of  Iron   in   an   Acidic    Lake. 

W90-09051  2H 

EIDGENOESSISCHE  ANSTALT  FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG  UND 
GEWAESSERSCHULTZ,  DUEBENDORF 
(SWITZERLAND).  INST.  OF  AQUATIC 
SCIENCES. 

Study  of  Inorganic  Ligand-Chromium(III)-Sur- 
face  Ternary  Complexes  by  ESR  Spectroscopy. 
W90-09053  2K 

EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND). 

Chemical  Mechanisms  in  the  Dissolution  Kinet- 
ics of  Minerals;  The  Aspect  of  Active  Sites. 
W90-09049  2K 

Interaction  of  Trace  Metals  with  Natural  Parti- 
cle Surfaces:  Comparison  between  Adsorption 
Experiments  and  Field  Measurements. 
W90-09052  5B 

Wind   Field   Deformation   Above   Precipitation 

Gauge  Orifices. 

W90-09416  7B 

EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND). 
GEOGRAPHISCHES  INST. 

Impact  of  Climate  Variability  and  Change  on 
Water  Resources  Management  in  Agriculture. 
W90-09110  2B 

ELECTRICITE  DE  FRANCE,  GRENOBLE. 

Impact    of  Climate   on    the   Operation   of  the 

French  Electric  System. 

W90-09106  2B 


ENEA,  ROME  (ITALY). 

Polyelectrolytic  Metal  Ions  Sequestrants. 
W90-09396 


5D 


ENSR,  ACTON,  MA. 

Estimation  of  Leak  Rates  From  Underground 

Storage  Tanks. 

W90-09138  5B 

ENTE  NAZIONALE  PER  L'ENERGIA 
ELETTRICA,  MILAN  (ITALY).  CENTRO 
TERMICA  E  NUCLEARE. 

Spatial  and  Temporal  Patterns  in  Structure  of 
Macrobenthic  Assemblages.  A  Three-year  Study 
in  the  Northern  Adriatic  Sea  in  Front  of  the  Po 
River  Delta. 
W90-09225  2H 

ENVIRONMENTAL  DEFENSE  FUND, 
OAKLAND,  CA. 

Opportunities  for  Riparian  Ecosystem  Preserva- 
tion in  the  Verde  River  Basin,  Arizona. 
W90-08858  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
ANNAPOLIS,  MD.  CHESAPEAKE  BAY 
PROGRAM. 

Chesapeake  Executive  Council,   First   Progress 
Report  under  the  1987  Chesapeake  Bay  Agree- 
ment. 
W90-08760  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH. 

Three    Case    Studies    of    Waste    Minimization 
Through  Use  of  Metal  Recovery  Processes. 
W90-09404  5D 
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ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  MODELING, 
MONITORING  SYSTEMS  AND  QUALITY 
ASSURANCE. 

EPA's  Assessment  of  European  Contaminated 

Soil  Treatment  Techniques. 

W90-09210  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  PESTICIDE 
PROGRAMS. 

Occurrence  of  Atrazine  in  Groundwater  as  a 

Result  of  Agricultural  Use. 

W90-09444  5B 

ENVIRONMENTAL  PROTECTION  SERVICE, 
REGINA  (SASKATCHEWAN). 

Movement    of   Dissolved    Radionuclides    from 
Submerged  Uranium  Mine  Tailings  into  the  Sur- 
face   Water    of    Langley    Bay,    Saskatchewan, 
Canada. 
W90-08653  5B 

ENVIRONMENTAL  RESEARCH  LAB., 
ATHENS,  GA. 

Comparison  of  Numerical  Schemes  for  Solving  a 
Spherical  Particle  Diffusion  Equation. 
W90-09159  5B 

ENVIRONMENTAL  RESEARCH  LAB.- 

DULUTH,  MN. 
Effects  of  Atrazine  on  Microcosms  Developed 
from  Four  Natural  Plankton  Communities. 
W90-08652  5C 

Extraction  and  Concentration  of  Nonpolar  Or- 
ganic   Toxicants    from    Effluents    Using    Solid 
Phase  Extraction. 
W90-09337  5A 

ENVIRONMENTAL  RESEARCH  LAB.- 
NARRAGANSETT,  NEWPORT,  OR.  MARK  O. 
HATFIELD  MARINE  SCIENCE  CENTER. 

COPE  Research  on  Riparian  Zone  Management 

in  the  Oregon  Coast  Range. 

W90-08851  5G 

ENVIRONMENTAL  RESOURCES 
MANAGEMENT,  INC.,  EXTON,  PA. 

Using  Vertical   Electrical   Soundings  to  Accu- 
rately Map  a  Buried  Channel  in  Coastal  Plain 
Sediments. 
W90-09483  7B 

ESSEX  UNIV.,  COLCHESTER  (ENGLAND). 
DEPT.  OF  BIOLOGY. 

Riparian  Woody  Plant  Community  of  Regulated 

Rivers  in  Eastern  England. 

W90-09252  2H 

ESSEX  UNIV.,  COLCHESTER  (ENGLAND). 
INST.  OF  AEROSOL  SCIENCE. 

Cycles,  Fluxes  and  Speciation  of  Trace  Metals  in 

the  Environment. 

W90-09382  5B 

FELICIAN  COLL.,  LODI,  NJ. 

Effects  of  CuC12  on  the  Germination  Response 
of  Two  Populations  of  the  Saltmarsh  Cordgrass, 
Spartina  alterniflora. 
W90-08659  5C 

FISH  AND  WILDLIFE  SERVICE, 
WASHINGTON,  DC.  DIV.  OF 
ENVIRONMENTAL  CONTAMINANTS. 

Environmental  Monitoring  Programs  of  the  U.S. 
Fish  and  Wildlife  Service. 

W90-09464  5A 

FLORIDA  INTERNATIONAL  UNIV.,  MIAMI. 
DRINKING  WATER  RESEARCH  CENTER. 

Enhanced   Anaerobic   Biodegradation  of  Vinyl 

Chloride  in  Ground  Water. 

W90-09332  5G 


FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
CIVIL  ENGINEERING. 

Aquifer    Parameters    from    a   One-Dimensional 

Steady-Leaky  Type  Curve. 

W90-09134  2F 

Aquifer  Parameters  from  Constant  Drawdown 

Nonsteady-Leaky  Type  Curves. 

W90-09347  2F 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
FISHERIES  AND  AQUACULTURE. 

Phytoplankton    Abundance    in    Florida    Lakes: 

Evidence   for   the   Frequent   Lack   of  Nutrient 

Limitation. 

W90-09150  2H 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
FRUIT  CROPS. 

Microsprinkler  Irrigation  and  Growth  of  Young 

'Hamlin'  Orange  Trees. 

W90-08909  21 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
SOIL  SCIENCE. 

Sorption  of  Organic  Contaminants. 

W90-08671  5B 

FOREST  SERVICE,  MILWAUKEE,  WI. 

Four-Level  Hierarchy  for  Organizing  Wildland 

Stream  Resource  Information. 

W90-08827  2E 

FOREST  SERVICE,  SAN  FRANCISCO,  CA. 
RANGE  AND  WATERSHED  MANAGEMENT. 

Nonpoint    Source    Pollution    Management    and 
Compliance  with  Regulatory  Mandates. 
W90-08825  5G 

FOREST  SERVICE,  SOUTH  LAKE  TAHOE, 
CA.  LAKE  TAHOE  BASIN  MANAGEMENT 
UNIT. 

Cumulative  Watershed  Effects  (CWE)  Analysis 
in  Federal  and  Private  Forests  in  California. 
W90-08867  4C 

Application   of  Cumulative   Watershed   Effects 
(CWE)    Analysis    on    the    Eldorado    National 
Forest  in  California. 
W90-08868  4C 

FOREST  SERVICE,  TROUTDALE,  OR. 
COLUMBIA  GORGE  RANGER  DISTRICT. 

Baseline  Risk  Assessment:  A  Convincing  Cumu- 
lative Effects  Analysis  in  the  Bull  Run  Water- 
shed. 
W90-08869  4D 

FOREST  SERVICE,  WASHINGTON,  DC. 

Stochastic  Modeling  of  Lake  Levels  for  a  Man- 
agement Decision. 
W90-08885  2H 

FRAUNHOFER-INST.  FUER 
UMWELTCHEMIE  UND 
OEKOTOXIKOLOGIE,  SCHMALLENBERG 
(GERMANY,  F.R.). 

Re-occurrence  of  Filamentous  Planktonic  Cyan- 

obacteria  During  Permanent  Artificial  Destrati- 

fication. 

W90-08714  2H 

Lysimeter  Studies  of  the  Experimental  Insecti- 
cide BAS  263  I. 
W90-09279  5B 

QSAR  Analysis  of  the  Acute  Fish  Toxicity  of 
Organic  Phosphorothionates  Using  Theoretical- 
ly Derived  Molecular  Descriptors. 
W90-09333  5C 

FRESHWATER  BIOLOGICAL  ASSOCIATION, 
AMBLESIDE  (ENGLAND). 

Ecological   Significance  of  Grazing  on   Plank- 
tonic Populations  of  Cyanobacteria  by  the  Cili- 
ate  Nassula. 
W90-09228  2H 


GARHWAL  UNIV.,  SRINAGAR  (INDIA). 
DEPT.  OF  ZOOLOGY. 

Destruction  of  Spawning  Grounds  of  Mahseer 
and  Other  Fish  in  Garhwal  Himalayas. 
W90-09I94  4C 

Mahseer  Conservation:  Problems  and  Prospects. 
W90-09195  2H 

GARTNER  LEE,  INC.,  NIAGARA  FALLS,  NY. 

Detection  of  Naturally  Occurring  BTX  During 

a  Hydrogeologic  Investigation. 

W90-09311  5B 

GELSENWASSER  A.G.,  GELSENKIRCHEN 
(GERMANY,  F.R.).  ABT.  WASSERCHEMIE. 

Determination  of  Polar  Pesticides  by  Gas  Chro- 
matography in  Drinking  and  Natural  Water. 
W90-08696  5A 

GENERAL  ACCOUNTING  OFFICE, 
WASHINGTON,  DC. 

Federal  Nonpoint  Source  Control  Efforts-His- 
torical GAO  Observations. 
W90-08826  5G 

GEOLOGICAL  SURVEY,  BOISE,  ID. 

Two  Approaches  to  Design  of  Monitoring  Net- 
works. 
W90-09143  7  A 

GEOLOGICAL  SURVEY,  BOISE,  ID.  WATER 
RESOURCES  DIV. 

Effects  of  Municipal  Wastewater  Discharges  on 
Aquatic  Communities,  Boise  River,  Idaho. 
W90-09352  5C 

GEOLOGICAL  SURVEY,  DENVER,  CO. 

Geomorphically     Determined      Valley-Erosion 
Threshold  for  Reclaimed  Surface-Mined  Drain- 
age Basins,  Northwestern  Colorado. 
W90-08865  2J 

Use  of  a  Hydraulic  Potentiomanometer  to  De- 
termine Ground-Water  Gradients  in  a  Wetland, 
Colorado. 
W90-08890  2F 

Temporal     Variations     in     Bedload     Transport 
Rates  Associated   with   the  Migration  of  Bed- 
forms. 
W90-09206  2J 

GEOLOGICAL  SURVEY,  DENVER,  CO. 
WATER  RESOURCES  DIV. 

Nature  of  the  Dispersive  Flux  in  Saturated  Het- 
erogeneous Porous  Media. 
W90-09173  2G 

GEOLOGICAL  SURVEY,  DORAVILLE,  GA. 
WATER  RESOURCES  DIV. 

Applicability  of  Principal  Components  Analysis 
for  Determining  Sources  of  Wet  Deposition. 
W90-09423  7C 

Atmospheric  Deposition  of  Sulfur  to  a  Granite 
Outcrop  in  the  Piedmont  of  Georgia,  U.S.A. 
W90-09428  5B 

GEOLOGICAL  SURVEY,  HELENA,  MT. 

Estimating   Mean   Monthly  Streamflow  at   Un- 

gaged  Sites  in  Western  Montana. 

W90-08881  7C 

GEOLOGICAL  SURVEY,  LAKEWOOD,  CO. 
WATER  RESOURCES  DIV. 

Chemical    Composition   of   Precipitation,    Dew 
and  Frost,  and  Fog  in  Denver,  Colorado. 
W90-09418  5B 
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GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 

Characterization  of  Transport  in  an  Acidic  and 
Metal-Rich  Mountain  Stream  Based  on  a  Lithi- 
um Tracer  Injection  and  Simulations  of  Tran- 
sient Storage. 
W90-09171  5B 

GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 
WATER  RESOURCES  DIV. 

Distillation  Irrigation:  A  Low-Energy  Process 
for  Coupling  Water  Purification  and  Drip  Irriga- 
tion. 
W90-09365  3F 

GEOLOGICAL  SURVEY,  PUEBLO,  CO. 

Effects  of  Land  Use  on  Sediment  Yield,  South- 
eastern Colorado. 
W90-08846  2J 

GEOLOGICAL  SURVEY,  RESTON,  VA. 
WATER  RESOURCES  DIV. 

Particle   Velocity    Interpolation   in    Block-Cen- 
tered   Finite    Difference    Groundwater    Flow 
Models. 
W90-09166  2F 

Tritium  Deposition  Over  the  Continental  United 

States,  1953-1983. 

W90-09421  5B 

GEOLOGICAL  SURVEY,  SACRAMENTO,  CA. 

Mobility  and  Distribution  of  Selenium  and  Salin- 
ity in  Groundwater  and  Soil  of  Drained  Agricul- 
tural  Fields,   Western   San   Joaquin   Valley   of 
California. 
W90-08756  5B 

GEOLOGICAL  SURVEY,  ST.  PAUL,  MN. 
WATER  RESOURCES  DIV. 

Factors  Affecting  Water-Supply  Potential  of  the 
Twin  Cities  Metropolitan  Area  Aquifer  System. 
W90-08975  2F 

GEOLOGICAL  SURVEY,  WEST  TRENTON, 
NJ. 

Effect  of  Soil  Moisture  on  the  Sorption  of  Trich- 
loroethene  Vapor  to  Vadose-Zone  Soil  at  Pica- 
tinny  Arsenal,  New  Jersey. 
W90-O9217  5B 

GEORGE  MASON  UNIV.,  FAIRFAX,  VA. 
DEPT.  OF  BIOLOGY. 

Regional  Assessment  of  Pesticide  Exposure 
Using  STORET  Data. 

W90-09454  7C 

GEORGE  WASHINGTON  UNIV., 
WASHINGTON,  DC.  DIV.  OF 
OCCUPATIONAL  AND  ENVIRONMENTAL 
MEDICINE. 

Toxic  Substances  in  Surface  Water. 

W90-09214  5G 

GEORGIA  AGRICULTURAL  EXPERIMENT 
STATIONS,  GRIFFIN. 

Net  Photosynthesis  and  Stomatal  Conductance 
of  Peach  Seedlings  and  Cuttings  in  Response  to 
Changes  in  Soil  Water  Potential. 
W90-08907  21 

GEORGIA  COASTAL  PLAIN  EXPERIMENT 
STATION,  TIFTON. 

Irrigation  Scheduling  Model  for  Snap  Bean. 
W90-08910  3F 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
SCHOOL  OF  CHEMICAL  ENGINEERING. 

Extraction  of  Organotin  Compounds  from  Poly- 
vinyl Chloride  Pipe. 
W90-08651  5B 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
SCHOOL  OF  CIVIL  ENGINEERING. 

Ground  Water  Modeling  in  Multilayer  Aquifers: 

Unsteady  Flow. 

W90-O8750  2F 


State-Space  Model  for  Hydrologic  River  Rout- 


ing. 
W90-09157 


2E 


GEORGIA  UNIV.,  ATHENS.  COOPERATIVE 
EXTENSION  SERVICE. 

Pesticides  in  Runoff  from  Forested  Lands  in  the 

Southeast. 

W90-09456  5B 

GEORGIA  UNIV.,  ATHENS.  DEPT.  OF 
AGRICULTURAL  ECONOMICS. 

Liability  Rules  for  Groundwater  Pesticide  Con- 
tamination. 
W90-09477  5G 

GEORGIA  UNIV.,  ATHENS.  DEPT.  OF 
ENTOMOLOGY. 

Experimental  Evidence  Quantifying  the  Role  of 
Benthic   Invertebrates   in   Organic   Matter   Dy- 
namics of  Headwater  Streams. 
W90-08702  2H 

GEORGIA  UNIV.,  ATHENS.  SCHOOL  OF 
ENVIRONMENTAL  DESIGN. 

Changing  Rainfall-Runoff  Relationships  in  the 
Urbanizing  Peachtree  Creek  Watershed,  Atlan- 
ta, Georgia. 
W90-09355  4C 

GEOTRANS,  INC.,  HARVARD,  MA. 

Analysis  of  Recent  Data  Regarding  Groundwat- 
er Conditions  of  Nassau  County,  New  York. 
W90-09505  4C 

GERAGHTY  AND  MILLER,  INC.,  TULSA,  OK. 

Development  of  a  Method  for  Defining  the  Var- 
iability in  Pesticide  Contamination  of  Ground- 
water. 
W90-09472  5B 

GERBER  (ROBERT  G.),  INC.,  FREEPORT, 
ME. 

Nitrate  Loading  Methodologies  for  Septic 
System  Performance  Prediction:  State  of  an  Art. 
W90-09492  5G 

GESAMTVERBAND  DES  DEUTSCHEN 
STEINKOHLENBERGBAUS,  ESSEN 
(GERMANY,  F.R.). 

North  Pacific  Circulation  Anomalies,  El  Nino 
and  Anomalous  Warmth  over  the  North  Ameri- 
can Continent  in  1986-1988:  Possible  Causes  of 
the  1988  North  American  Drought. 
W90-09221  2B 

GHENT  RIJKSUNIVERSITEIT  (BELGIUM). 
FACULTEIT  LANDBOUWWETENSCHAPPEN. 

Chemo-denitrification        of        Nitrate-Polluted 

Water. 

W90-09270  5F 

GOLDER  ASSOCIATES,  MISSISSAUGA 
(ONTARIO). 

Results  of  On-Going  Monitoring  of  the  Perform- 
ance of  a  Low  Permeability  Clay  Liner,  Keele 
Valley  Landfill,  Maple  Ontario. 
W90-09486  5B 

Characterization   and   Remedial   Assessment   of 
DNAPL  PCB  Oil  in  Fractured  Bedrock:  A  Case 
Study  of  the  Smithville,  Ontario  Site. 
W90-09501  5G 

GOSUDARSTVENNYI  GIDROLOGICHESKII 

INST.,  LENINGRAD  (USSR). 
Anthropogenic  Changes  of  Climate,  Water  Re- 
sources and  Water  Management  Problems. 

W90-09108  2  A 

GRENOBLE-1  UNIV.  (FRANCE).  INST.  DE 
RECHERCHES  INTERDISCIPLINAIRES  DE 
GEOLOGIE  ET  DE  MECANIQUE. 

Turkwel  Hydropower  Project  Near  the  Kenyan 

Rift  Valley  (East  Africa). 

W90-09036  8E 


GRIFFITH  UNIV.,  NATHAN  (AUSTRALIA). 
SCHOOL  OF  AUSTRALIAN 
ENVIRONMENTAL  STUDIES. 

Nutrient  Concentration-Flow  Relationships  and 
Loads  in  the  South  Pine  River,  South-eastern 
Queensland.  I.  Phosphorus  Loads. 
W90-08727  2H 

Why   is   the   Stream   Fauna   of  South-Western 

Australia  so  Impoverished. 

W90-08902  2H 

GROUNDWATER  TECHNOLOGY,  INC., 
CHADDS  FORD,  PA. 

Comprehensive    Site    Remediation    CSR    An- 
chored by  Bioremediation  Saves  Groundwater 
Supply  of  Small  Mid  Atlantic  Community. 
W90-09502  5G 

GUAM  UNIV.,  AGANA.  WATER  AND 
ENERGY  RESEARCH  INST.  OF  THE 
WESTERN  PACIFIC. 

Using  the  USLE  to  Discuss  the  Causes  of  Sedi- 
mentation in  Guam,  Mariana  Islands. 
W90-08843  2J 

GULF  COAST  RESEARCH  LAB.,  OCEAN 
SPRINGS,  MS. 

Contaminants   in   Sediments   from   the   Central 

Gulf  of  Mexico. 

W90-09048  5B 


HAISTE  LTD.,  LEEDS  (ENGLAND). 

Network  Analysis:  A  User's  Viewpoint. 
W90-08782 


5F 


HALCROW  (WILLIAM)  AND  PARTNERS, 
SWINDON  (ENGLAND). 

Modelling  of  Water  Treatment  Works. 
W90-08809  5F 

HAMPSHIRE  COLL.,  AMHERST,  MA. 

Use  of  Detrital  Foods  and  Assimilation  of  Nitro- 
gen by  Coastal  Detritivores. 
W90-09040  2L 

HARVARD  UNIV.,  CAMBRIDGE,  MA.  DEPT. 
OF  EARTH  AND  PLANETARY  SCIENCES. 

Geochemistry  of  Dissolved  Phosphate  in  the 
Sepik  River  and  Estuary,  Papua,  New  Guinea. 
W90-09293  2K 

HEBREW  UNIV.  OF  JERUSALEM  (ISRAEL). 
SEAGRAM  CENTRE  FOR  SOIL  AND  WATER 
SCIENCES. 

Effective   Irrigation   Uniformity   as   Related   to 

Root  Zone  Depth. 

W90-08951  3F 

Supplementary  Method  for  Assessing  the  Reli- 
ability of  Fluids  Sampled  from  Deep  Aquifers. 
W90-09310  7B 

Distribution,  Chemical  and  Isotopic  Characteris- 
tics of  Precipitation  Events  in  an  Arid  Environ- 
ment -  Makhtesh  Ramon  Basin,  Israel. 
W90-09419  5B 

HEBREW  UNIV.  OF  JERUSALEM, 
REHOVOTH  (ISRAEL).  FACULTY  OF 
AGRICULTURE. 

Irrigation  Water  Pricing  Policies  to  Reduce  and 
Finance  Subsurface  Drainage  Disposal. 
W90-09016  3F 

HEIDELBERG  COLL.,  TIFFIN,  OH.  WATER 
QUALITY  LAB. 

Herbicide    Concentration     Patterns    in     Rivers 
Draining   Intensively   Cultivated   Farmlands  of 
Northwestern  Ohio. 
W90-09448  5B 


OR-8 


ORGANIZATIONAL  INDEX 

INSTITUT  MAURICE-LAMONTAGNE,  MONT-JOLI  (QUEBEC). 


Potential    for    Reducing    Human    Exposures   to 
Herbicides   by    Selective   Treatment    of  Storm 
Runoff  Water  at  Municipal  Water  Supplies. 
W90-09450  5F 

HEIDELBERG  UNIV.  (GERMANY,  F.R.). 
INST.  FUER  SEDIMENTFORSCHUNG. 

Chemical  Decontamination  of  Dredged  Materi- 
als,  Sludges,   Combustion    Residues,    Soils   and 
Other     Materials    Contaminated     with     Heavy 
Metals. 
W90-09402  5D 

HELSINKI  UNIV.  OF  TECHNOLOGY,  ESPOO 
(FINLAND).  LAB.  OF  HYDROLOGY  AND 
WATER  RESOURCES  ENGINEERING. 

Examination  of  Model  Adequacy  and  Analysis 
of  Phosphorus  Dynamics  in  Lake  Kuortaneen- 
jarvi:  A  Case  Study  with  Two  Lake  Models. 
W90-09032  5B 

HENDERSON  STATE  UNIV.,  ARKADELPHIA, 
AR.  DEPT.  OF  BIOLOGY. 

Bacteriological  Quality  of  Private  Water  Wells 

in  Clark  County,  Arkansas. 

W90-08913  5B 

HERIOT-WATT  UNIV.,  EDINBURGH 
(SCOTLAND).  DEPT.  OF  CIVIL 
ENGINEERING. 

Real-Time  Forecasting  and  Control  for  Water 

Distribution. 

W90-08817  5F 

HESSIAN  FOREST  RESEARCH  STATION, 
HANN.  MUENDEN  (GERMANY,  F.R.).  INST. 
OF  FOREST  HYDROLOGY. 

Bulk     Precipitation     Deposition     of    Inorganic 
Chemicals  in  Forest  Areas  and  Its  influence  on 
Water  Quality  in  the  Federal  Republic  of  Ger- 
many. 
W90-09433  5B 

HIROSHIMA  UNIV.  (JAPAN).  FACULTY  OF 
INTEGRATED  ARTS  AND  SCIENCES. 

Coprecipitation  of  Trace  Metals  by  DNA  and 

RNA  Molecules. 

W90-09113  5  A 

HKM  ASSOCIATES,  BILLINGS,  MT. 

Arctic  Grayling  Coexist  With  Dam  Safety  Im- 
provements. 
W90-08831  81 

HOHAI  UNIV.,  NANJING  (CHINA).  DEPT. 
OF  HYDROLOGY. 

Application  of  the  Step-Duration  Orographic  In- 
tensification Coefficient  Method  to  the  Estima- 
tion of  Orographic  Effects  on  Rainfall. 
W90-09437  2B 

HOLLOWAY  ASSOCIATES,  WEYBRIDGE 
(ENGLAND). 

Operations  Control  Systems  in  the  Water  Indus- 
try: What,  How,  and  Where  to. 
W90-08804  5F 

HONG  KONG  BAPTIST  COLL.,  KOWLOON. 
DEPT.  OF  BIOLOGY. 

Anaerobic  Digestion  of  Pig  Manure  Mixed  with 

Sewage  Sludge. 

W90-09287  5D 

HORSLEY,  WITTEN  AND  HEGEMANN,  INC., 
CAMBRIDGE,  MA. 

Cumulative     Impacts    of    Land     Development 
Within  Wellhead  Protection  Areas:  Assessment 
and  Control. 
W90-09508  4C 

HUNTER  DISTRICT  WATER  BOARD, 
NEWCASTLE  (AUSTRALIA).  WATER 
INVESTIGATION  AND  PLANNING  SECTION. 

Mineral  Sand  Mining  and  Its  Effect  on  Ground- 
water Quality. 
W90-08683  5B 


HYDRODYNAMICS,  INC.,  PARKER,  CO. 

Determining   Average   Annual   Sediment   Yield 

from  a  Basin  Due  to  Rainfall. 

W90-08842  2J 

HYDROGRAPHISCHES  ZENTRALBUERO, 

VIENNA  (AUSTRIA). 

Flood  Potential,  An  Uncertain  Estimate  Result- 
ing from  Climatic  Variability  and  Change. 
W90-09109  2  A 

HYDROLOGIC  ENGINEERING  CENTER, 
DAVIS,  CA. 

Kanawha  River  Basin  Water  Quality  Modeling. 
W90-08764  5G 

IDAHO  UNIV.,  MOSCOW.  DEPT.  OF  PLANT, 
SOIL  AND  ENTOMOLOGICAL  SCIENCES. 

Classification  and  Spatial  Mapping  of  Riparian 
Habitat  with  Applications  to  Modeling  Instream 
Impacts  of  Agricultural  Nonpoint  Source  Pollu- 
tion. 
W90-08850  5C 

IEP,  INC.,  SANDWICH,  MA. 

Recharge/Discharge  Relationships  in  a  Coarse- 

Grained  Alluvial  Aquifer. 

W90-08892  2A 

IFREMER,  PARIS  (FRANCE). 

Microphytobenthic   Pigments   in   a   Salt   Marsh 
Pond  Determined  by  HPLC  and  Spectrophoto- 
metry. 
W90-09294  7B 

IHP-NATIONAL  COMMITTEE,  106 
WESTLAAN,  2641  DP  PIJNACKER,  THE 
NETHERLANDS. 

Impacts  of  Climatic  Changes  on  Hydrology  and 

Water  Resources  of  Coastal  Zones. 

W90-09097  2A 

ILLINOIS  INST.  OF  TECH.,  CHICAGO. 

Metals  Control  Technology:  Past,  Present  and 

Future. 

W90-09383  5D 

Nucleation  and  Crystal  Growth  Studies  on  Pre- 
cipitation of  Cadmium  Hydroxide  from  Aqueous 
Solutions. 
W90-09386  5D 

ILLINOIS  INST.  OF  TECH.,  CHICAGO. 
DEPT.  OF  ENVIRONMENTAL 
ENGINEERING. 

Hydrolysis,      Precipitation      and      Aging      of 
Copper(II)  in  the  Presence  of  Nitrate. 
W90-09389  5D 

ILLINOIS  STATE  PSYCHIATRIC  INST, 
CHICAGO.  BIOMETRIC  LAB. 

Estimating  the  Precision  of  Ground- Water  Ele- 
vation Data. 
W90-09135  2F 

ILLINOIS  STATE  WATER  SURVEY  DIV., 
CHAMPAIGN. 

Assessment     of    Occurrence     of    Agricultural 
Chemicals  in  Rural,  Private  Water  Supplies. 
W90-09447  7A 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  AGRONOMY. 

Preferential  Flow  Through  Macropores:  Tillage 

Implications. 

W90-09475  5B 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  HORTICULTURE. 

Evaluating  'Drainage'  in  Container  and  Other 
Shallow-Drained  Horticultural  Soil. 
W90-08937  2G 


IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
CENTRE  FOR  ENVIRONMENTAL 
TECHNOLOGY. 

Acid  Rain:  Cause  and  Consequence. 
W90-09370  5B 

INDIAN  INST.  OF  HORTICULTURAL 
RESEARCH,  BANGALORE.  DIV.  OF  SOIL 
SCIENCE. 

Plant  Water  Relations  and  Nutrient  Uptake  in 

French  Bean. 

W90-08956  21 

Effect  of  Soil  Matric  Potential  and  Nitrogen  on 
Growth,  Yield,  Nutrient  Uptake  and  Water  Use 
of  Banana. 
W90-09013  3F 

Irrigation  Studies  on  Watermelon  (Citrillus  lana- 

tus  (Thunb)  Matsum  et  Nakai). 

W90-09020  3F 

INDIAN  INST.  OF  TECH.,  NEW  DELHI. 
CENTRE  FOR  ATMOSPHERIC  AND  FLUIDS 
SCIENCES. 

Study  on  Energy  Fluxes  in  the  Surface  Bounda- 
ry Layer  of  the  Indian  Seas  During  Different 
Epochs  of  the  Asian  Summer  Monsoon. 
W90-09114  2B 

INDIAN  INST.  OF  TROPICAL 
METEOROLOGY,  POONA. 

Some   Aspects   of  Daily   Rainfall    Distribution 

Over   India   During  the   South-West   Monsoon 

Season. 

W90-09222  2B 

INDIANA  DUNES  NATIONAL  LAKESHORE, 
PORTER,  IN. 

Past    Atmospheric    Deposition    of    Metals    in 
Northern  Indiana  Measured  in  a  Peat  Core  from 
Cowles  Bog. 
W90-08946  5B 

INDIANA  UNIV.  AT  BLOOMINGTON.  DEPT. 
OF  GEOGRAPHY. 

Study  of  Acid  Mine  Drainage  Using  Earth  Re- 
sistivity Measurements. 
W90-09136  5B 

INFORMATION  PROCESSING  LTD.,  BATH 
(ENGLAND). 

Telemetry  System  Control:  The  RTK  Kernel-A 

General  Solution. 

W90-08801  5F 

INSTITUT  FRANCAIS  DU  PETROLE,  RUEIL- 
MALMAISON. 

Mobility  of  Soluble  and  Non-Soluble  Hydrocar- 
bons in  Contaminated  Aquifer. 
W90-08675  5B 

INSTITUT  JOZEF  STEFAN,  LJUBLJANA 
(YUGOSLAVIA). 

Radionuclides  in  Effluent  from  Coal  Mines,  A 
Coal-Fired  Power  Plant,  and  a  Phosphate  Proc- 
essing Plant  in  Zasavje,  Slovenia  (Yugoslavia). 
W90-09054  5B 

INSTITUT  MAURICE-LAMONTAGNE,  MONT- 
JOLI  (QUEBEC). 

Distribution  and  Abundance  of  Ichthyoplankton 
in  the  Manicouagan  Estuary,  a  Tributary  of  the 
Lower  St.  Lawrence  Estuary. 
W90-09043  2L 
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INSTITUT  MAURICE-LAMONTAGNE,  MONT- 
JOLI  (QUEBEC).  BIOLOGICAL 
OCEANOGRAPHY  DIV. 

Occurrence  of  Okadaic  Acid,  a  Major  Diarrheic 

Shellfish  Toxin,  in  Natural  Populations  of  Dino- 

physis  spp.   from   the   Eastern  Coast  of  North 

America. 

W90-09277  5B 

INSTITUT  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE,  SAINTE-FOY  (QUEBEC). 

Complexation-Adsorption  Model  Describing  the 

Influence  of  Dissolved  Organic  Matter  on  the 

Mobility     of     Hydrophobic      Compounds     in 

Groundwater. 

W90-08673  5B 

Mesophilic  and  Thermophilic  Aerobic  Digestion 

of  Municipal  Sludge  in  an  Airlift  U-Shape  Bior- 

eactor. 

W90-09182  5D 

Leaching  of  Strong  Acid  Anions  from   Snow 
during  Rain-on-Snow  Events:  Evidence  for  Two 
Component  Mixing. 
W90-09435  5B 

INSTITUTE  FOR  ENVIRONMENT  AND 
SYSTEMS  ANALYSIS,  AMSTERDAM 
(NETHERLANDS). 

Acid  Rain  Policy  in  the  Netherlands:  Applica- 
tion of  Mediation  Techniques. 
W90-09359  5C 

INSTITUTE  FOR  PESTICIDE  RESEARCH, 
WAGENINGEN  (NETHERLANDS). 

Pesticide    Contamination    of    Groundwater    in 

Western  Europe. 

W90-09262  5B 

INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND). 

Impact  of  Climatic  Change  on  the  Aquatic  Envi- 
ronment. 
W90-09089  2B 

Sensitivity  of  Penman  Estimates  of  Evaporation 

to  Errors  in  Input  Data. 

W90-09367  2D 

INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND).  ENGINEERING 
HYDROLOGY  DIV. 

Identifying    the    Climate-Sensitive    Segment    of 

British  Reservoir  Yield. 

W90-09101  2A 

INSTITUTE  OF  PHYSICAL  AND  CHEMICAL 
RESEARCH,  SAITAMA  (JAPAN). 

Temperature  Structure  and  Vertical  Mixing  of 
Water  Mass  in  Mesocosms  in  Lake  Suwa. 
W90-09118  2H 

INSTITUTE  OF  TERRESTRIAL  ECOLOGY, 
HUNTINGDON  (ENGLAND).  MONKS  WOOD 
EXPERIMENTAL  STATION. 

Mathematical  Model  for  Cadmium  in  the  Stone 
Loach  (Noemacheilus  barbatulus  L.)  from  the 
River  Ecclesbourne,  Derbyshire. 
W90-08669  5B 

INSTITUTO  DE  BOTANICA,  SAO  PAULO 
(BRAZIL).  SECCAO  DE  FICOLOGIA. 

Epiphytic  Algal  Flora  From  a  Lily  Pond,  Sao 
Paulo   State,   Brazil:   2.   Xanthophyceae  (Algas 
Epifitas  do  Lago  das  Ninfeas,  Sao  Paulo,  Brasil: 
2.  Xanthophyceae). 
W90-09132  2H 

INSTITUTO  DE  INGENIERIA  CIBERNETICA, 

BARCELONA  (SPAIN). 
Time   Series   Modelling   of  Water   Demand-A 
Study  on  Short-Term  and  Long-Term  Predic- 
tions. 
W90-08789  5F 


Robust   Digital   Control  of  Valves  in  a   Large 

Water  Network. 

W90-08807  5F 

INSTITUTO  DE  PESQUISAS  ESPACIAIS,  SAO 
JOSE  DOS  CAMPOS  (BRAZIL). 

Analysis   of   Diabatic    Wind    and   Temperature 
Profiles  Over  the  Amazonian  Forest. 
W90-09439  2B 

INSTITUTO  DE  QUIMICA  BIO-ORGANICA, 
BARCELONA  (SPAIN).  DEPT.  OF 
ENVIRONMENTAL  CHEMISTRY. 

Utilisation  of  Liquid  Chromatography  in  Aquat- 
ic   Photodegradation    Studies   of  Pesticides:   A 
Comparison  Between  Distilled  Water  and  Sea- 
water. 
W90-09269  5A 

INTERA  TECHNOLOGIES  LTD.,  OTTAWA 
(ONTARIO). 

Monitoring   Well    into   Abandoned    Deep-Well 
Disposal  Formations  at  Samia,  Ontario. 
W90-09308  5E 

INTERMOUNTAIN  FOREST  AND  RANGE 
EXPERIMENT  STATION,  BOISE,  ID. 

Progressive,  Long-Term  Slope  Failure  Follow- 
ing Road  Construction  and  Logging  on  Nonco- 
hesive,  Granitic  Soils  of  the  Idaho  Batholith. 
W90-08872  4C 

INTERNATIONAL  CROPS  RESEARCH  INST. 
FOR  THE  SEMI-ARID  TROPICS, 
PATANCHERU  (INDIA). 

Construction  and  Calibration  of  a  Rainfall  Simu- 
lator. 
W90-08903  2B 

Influence  of  Water  Deficit  on  Transpiration  and 
Radiation   Use   Efficiency   of  Chickpea   (Cicer 
arietinum  L). 
W90-08923  21 

INTERNATIONAL  INST.  FOR  APPLIED 
SYSTEMS  ANALYSIS,  LAXENBURG 
(AUSTRIA). 

Impacts  of  Climate  Variability  and  Change  on 
Urban     and     Industrial     Water     Supply     and 
Wastewater  Disposal. 
W90-09100  2  A 

INTERNATIONAL  INST.  FOR  LAND 
RECLAMATION  AND  IMPROVEMENT, 
WAGENINGEN  (NETHERLANDS). 

Variability  of  Soil  Water  Tension  in  a  Trickle 

Irrigated  Chile  Pepper  Field. 

W90-08952  3F 

INTERNATIONAL  JOINT  COMMISSION- 
UNITED  STATES  AND  CANADA,  WINDSOR 
(ONTARIO).  GREAT  LAKES  REGIONAL 
OFFICE. 

Rationale  for  Ohio's  Detergent  Phosphorus  Ban. 
W90-09343  5G 

IOWA  DEPT.  OF  NATURAL  RESOURCES, 
IOWA  CITY. 

Pesticide    Pollution    of    Groundwater    in    the 

Humid  United  States. 

W90-09261  5B 

ISTITUTO  DI  BIOFISICA,  PISA  (ITALY). 

Dissolved  and  Particulate  Mercury  Levels  in  the 

Ionian  and  Aegean  Seas. 

W90-09301  5B 

ISTITUTO  DI  RICERCA  SULLE  ACQUE, 
BRUGHERIO  (ITALY). 

Organic  Micropollutants  in  Lakes:  A  Sedimento- 

logical  Approach. 

W90-08668  5B 


ISTITUTO  SPERIMENTALE 
TALASSOGRAFICO  'ATTILIO  CERRUTP, 
TARANTO  (ITALY). 

Zonation  and  Ecology  of  Epiphytic  Hydroids  in 
a   Mediterranean   Coastal    Lagoon:   The   'Stag- 
none'  of  Marsala  (North-West  Sicily). 
W90-09226  2H 

JACOBS  ENVIRONMENTAL,  PARLIN,  NJ. 

From  Ocean  Disposal  to  Landfill  Cover. 
W90-08997  5E 

JAWAHARLAL  NEHRU  MEDICAL  COLL., 
ALIGARH  (INDIA).  INTERDISCIPLINARY 
BRAIN  RESEARCH  CENTRE. 

Histopathological  Lesions  in  the  Body  Organs  of 
Cat-Fish    (Heteropneustes    Fossilis)    Following 
Mercury  Intoxication. 
W90-09280  5C 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
DEPT.  OF  GEOGRAPHY  AND 
ENVIRONMENTAL  ENGINEERING. 

Acid    Rain    Control    Strategies    from    Multiple 

Long-Range  Transport  Models. 

W90-09413  5G 

JOHNS  HOPKINS  UNIV.,  SILVER  SPRING, 
MD.  APPLIED  PHYSICS  LAB. 

Acute  Toxicity  of  Cadmium,  Copper,  Zinc,  Am- 
monia, 3,3'-Dichlorobenzidine,  2,6-Dichloro-4- 
nitroaniline,  Methylene  Chloride,  and  2,4,6- 
Trichlorophenol  to  Juvenile  Grass  Shrimp  and 
Killifish. 
W90-08660  5C 

JOINT  INST.  FOR  THE  STUDY  OF  THE 
ATMOSPHERE  AND  OCEAN,  SEATTLE,  WA. 

Numerical  Model  for  the  Computation  of  Radi- 
ance Distributions  in  Natural  Waters  with  Wind- 
Roughened  Surfaces. 
W90-08966  2H 

KANAZAWA  INST.  OF  TECH.  (JAPAN). 
DEPT.  OF  MECHANICAL  SYSTEM 
ENGINEERING. 

Management  of  the  Sai  River  and  the  Tatsumi 

Canal,  Japan. 

W90-09255  6G 

KANSAS  STATE  GEOLOGICAL  SURVEY, 
LAWRENCE. 

Role  of  Pumping  Tests  in  Site  Characterization: 

Some  Theoretical  Considerations. 

W90-09140  2F 

KANSAS  STATE  UNIV.,  MANHATTAN. 

Chemical  Equilibrium  Analysis  of  Lead  and  Be- 
ryllium Speciation  in  Hazardous  Waste  Inciner- 
ators. 
W90-09385  ?B 

KANSAS  STATE  UNIV.,  MANHATTAN.  DEPT. 
OF  LANDSCAPE  ARCHITECTURE. 

Brief  History  of  Wilderness  Water  Policy  in  the 

United  States. 

W90-08824  6E 

KENTUCKY  AGRICULTURAL  EXPERIMENT 
STATION,  LEXINGTON.  DEPT.  OF 
AGRONOMY. 

Movement  of  Triazine   Herbicides  in  Conven- 
tional and  Conservative  Tillage  Systems. 
W90-09467  5B 

KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Separation  of  Hazardous  Organics  by  Reverse 

Osmosis  Membranes. 

W90-09212  5D 
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KING  FAISAL  SPECIALIST  HOSPITAL  AND 
RESEARCH  CENTRE,  RIYADH  (SAUDI 
ARABIA).  DEPT.  OF  ONCOLOGY  AND 
BIOLOGICAL  AND  MEDICAL  RESEARCH. 

Water  Contamination  and  Esophageal  Cancer  at 

Gassim  Region.  Saudi  Arabia 

W90-08939  5F 

KINNERET  LIMNOLOGICAL  LAB., 
TIBERIAS  (ISRAEL). 

Structural,  Physical  and  Chemical  Characteris- 
tics of  Microcystis  aeruginosa  hyperscums  from 
a  Hypertrophic  Lake. 
W90-08706  2H 

KOREA  OCEAN  RESEARCH  AND 
DEVELOPMENT  INST.,  SEOUL  (REPUBLIC 
OF  KOREA).  POLAR  RESEARCH  DIV. 

Determination   of  Palladium   and    Platinum    in 

Seaweed. 

W90-08738  5A 

KRISTENEBERGS  MARINBIOLOGISKA 
STATION,  FISKEBACKSKIL  (SWEDEN). 

Pelagic  Nutrient  and  Energy  Transfer  During 
Spring  in  the  Open  and  Coastal  Skagerrak. 
W90-08716  2L 

KUMAMOTO  UNIV.  (JAPAN).  AITSU 
MARINE  BIOLOGICAL  STATION. 

Mercury  Content  of  Copepods  (Crustacea)  Col- 
lected from  the  Antarctic  Sea. 
W90-08721  5B 

KUWAIT  UNIV.,  SAFAT.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Anodic  Oxidation  of  Methanol  in  a  Circulating 

Flow  Batch  Reactor. 

W90-08963  5D 

KYABRAM  RESEARCH  INST.  (AUSTRALIA). 
DEPT.  OF  AGRICULTURE  AND  RURAL 
AFFAIRS. 

Effects  of  Ameliorating  Exposed  Subsoil  Prior 
to  Sowing  on  the  Water  Relations  and  Produc- 
tivity of  Pasture  during  an  Irrigation  Cycle. 
W90-O92O3  3F 

LABORATOIRE  DE  BIOCLIMATOLOGIE, 
PERONNE  (FRANCE). 

Comparison  of  Bowen  Ratio  and  Aerodynamic 

Estimates  of  Evapotranspiration. 

W90-08928  2D 

LABORATORIO  NACIONAL  DE 
ENGENHARIA  CIVIL,  LISBON  (PORTUGAL). 

Use  of  Simulation  Models  of  Water  Supply  Sys- 
tems-Processing of  Input  and  Output  Data. 
W90-08786  5F 

LAJOS  KOSSUTH  UNIV.,  DEBRECEN 
(HUNGARY).  INST.  OF  GEOGRAPHY. 

Examination  of  Runoff  and  Loss  of  Soil  in  Field 
Experiments  with  Special  Reference  to  Precipi- 
tation. 
W90-09095  2A 

LAKEHEAD  UNIV.,  THUNDER  BAY 
(ONTARIO).  DEPT.  OF  GEOGRAPHY. 

Effects  of  Fluctuating  Levels  of  Lake  Superior 

on  Morphological  Adjustments  in  the  Neebing- 

Mclntyre    Floodway,    Thunder    Bay,    Ontario, 

Canada. 

W90-09249  2J 

LANCASTER  UNIV.  (ENGLAND).  DIV.  OF 
BIOLOGICAL  SCIENCES. 

Phosphorus  Transformations  in  the  Epilimnion 
of  Humic   Lakes:   Biological   Uptake  of  Phos- 
phate. 
W90-08705  2H 

LANCY  INTERNATIONAL,  INC., 
WARRENDALE,  PA. 

Metro  Recovery  Systems-A  Centralized  Metals 
Recovery    and    Treatment    Facility    in    Twin 
Cities,  U.S.A. 
W90-09405  5D 


LAVAL  UNIV.,  QUEBEC.  GROUPE  DE 
RECHERCHE  EN  RECYCLAGE 
BIOLOGIQUE  ET  AQUICULTURE. 

Evaluation  of  Various  Flocculants  for  the  Re- 
covery of  Algal  Biomass  Grown  on  Pig-Waste. 
W90-09286  5D 

LAVAL  UNIV.,  QUEBEC.  LAB. 
D'HYDROLOGIE  FORESTIERE. 

Snowmelt    Runoff  Modeling   in   a   Balsam    Fir 

Forest  with  a  Variable  Source  Area  Simulator 

(VSAS2). 

W90-09177  2C 

Application  of  a  Snow  Cover  Energy  and  Mass 
Balance  Model  in  a  Balsam  Fir  Forest. 
W90-09178  2C 

LAWRENCE  LIVERMORE  NATIONAL  LAB., 
CA.  ENVIRONMENTAL  RESTORATION  DIV. 

Method  to  Evaluate  the  Vertical  Distribution  of 
VOCs  in  Ground  Water  in  a  Single  Borehole. 
W90-09312  5  A 

LEEDS  UNIV.  (ENGLAND).  SCHOOL  OF 
GEOGRAPHY. 

Influence  of  Temperature  Variations  on  Inter- 
ception Loss  and  Water  Storage  in  Vegetation 
Canopies. 
W90-09167  21 

LEICESTER  POLYTECHNIC  (ENGLAND). 
WATER  CONTROL  UNIT. 

Systems  Approach  to  Extended  GINAS  Appli- 
cations. 
W90-08785  5F 

Water  Supply  Applications  Programs  in  an  Op- 
erations Environment. 
W90-08788  5F 

Review   of  Methodologies   for   Modelling   and 

Control  of  Water  Supply. 

W90-08805  5F 

Applications  Review  of  Modelling  and  Control 
of  Water  Supply  and  Distribution  Systems. 
W90-08808  5F 

Optimal  Scheduling  of  a  Class  of  Water  Supply 
Systems  Containing  Only  Fixed  Speed  Pumps. 
W9O-08812  5F 

Computer  Control  of  Water  Supply  and  Distri- 
bution   Systems:    Structures,    Algorithms    and 
Management. 
W90-08820  5F 

LEVINE-FRICKE,  INC.,  EMERYVILLE,  CA. 

Application   of  Treatment   Techniques   to   Soil 
Vapor  Extraction  Systems  for  Remediation  of 
Soils  in  the  Unsaturated  Zone. 
W90-09511  5G 


LIMNO-TECH,  INC.,  ANN  ARBOR,  ML 

Receiving-Water  Impacts. 
W90-09378 
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LIMNOLOGISCH  INST.,  NIEUWERSLUIS 
(NETHERLANDS).  VIJVERHOF  LAB. 

Studies  on  Decomposition  of  Ceratophyllum  de- 
mersum  Litter  Under  Laboratory  and  Field 
Conditions:  Losses  of  Dry  Mass  and  Nutrients, 
Qualitative  Changes  in  Organic  Compounds  and 
Consequences  for  Ambient  Water  and  Sedi- 
ments. 
W90-08900  2H 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
ENVIRONMENTAL  AND  EVOLUTIONARY 
BIOLOGY. 

Interpopulational  Differences  in  Salt  Tolerances 

of  Two  Cladophora  Species. 

W90-08737  2L 


LOLO  NATIONAL  FOREST,  MISSOULA,  MT. 

National  Forest  System:  America's  Headwaters. 
W90-08823  6D 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  CHEMICAL  ENGINEERING. 

Laboratory  Simulation  of  Diffusion  in  Contami- 
nated Marine  Sediments. 
W90-09046  5B 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Improved   Lewis-Milne   Equation   for   the   Ad- 
vance Phase  of  Border  Irrigation. 
W90-08949  3F 

Numerical  Kinematic  Wave  Model  for  Border 

Irrigation. 

W90-09017  3F 

Investigation   of  Hazardous   Characteristics   of 

Refinery  Wastewater  Sludges. 

W90-09319  5B 

Analytical  Closed   Border  Irrigation   Model:  I. 

Theory. 

W90-09363  3F 

Analytical  Closed  Border  Irrigation  Model:  II. 

Experimental  Verification. 

W90-09364  3F 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
LAB.  FOR  WETLAND  SOILS  AND 
SEDIMENTS. 

Fate  of  Petroleum  Hydrocarbons  and  Toxic  Or- 
ganics  in  Louisiana  Coastal  Environments. 
W90-09045  5B 

LOUISIANA  UNIVERSITIES  MARINE 
CONSORTIUM,  CHAUVIN. 

Interaction    Between    Ammonium    and    Nitrate 

Uptake  in  Phytoplankton. 

W90-08745  2L 

LOUISVILLE  UNIV.,  KY. 

Effects  of  Wind-Induced  Turbulence  and  Algal 
Mat  Development  on  Epilithic  Diatom  Succes- 
sion in  a  Large  Reservoir. 
W90-08723  2H 

LOUISVILLE  UNIV.,  KY.  DEPT.  OF 
BIOLOGY. 

Variation     in     Diatom     Community     Structure 

Among  Habitats  in  Sandy  Streams. 

W90-09246  2H 

LOWER  COLORADO  RIVER  AUTHORITY, 
AUSTIN,  TX.  WATER  AND  WASTEWATER 
UTILITIES  PROGRAM. 

Linear  Water-Supply  Pipeline  Capacity  Expan- 
sion Model. 
W90-09190  8B 

LUCKNOW  UNIV.  (INDIA).  DEPT.  OF 
ZOOLOGY. 

Evaluation    of    Hematotoxic    Effects    of   Two 
Commonly  Used  Fertilizers,  Diammonium  Phos- 
phate and  Urea,  on  Fish  Clarias  batrachus. 
W90-08666  5C 

LUND  UNIV.  (SWEDEN).  DEPT.  OF 
ECOLOGY. 

Monitoring  of  Persistent,   Lipophilic  Pollutants 
in  Water  and  Sediment  by  Solvent-Filled  Dialy- 
sis Membranes. 
W90-08667  5A 

Conversion  and  Partitioning  of  Radio-Labelled 
Mercury  Chloride  in  Aquatic  Model  Systems. 
W90-09236  5B 
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LUND  UNIV.  (SWEDEN).  DEPT.  OF  WATER 
RESOURCES  ENGINEERING. 

Impact  of  Sea  Level  Rise  on  Coastal  Zone  Man- 
agement in  Southern  Sweden. 
W90-09098  2A 

Impact  of  "Greenhouse  Effect'  on  Sewerage  Sys- 
tems. 
W90-09102  2A 

LYON-1  UNIV.,  VILLEURBANNE  (FRANCE). 
LAB.  D'HYDROBIOLOGIE  ET  ECOLOGIE 
SOUTERRAINES. 

Behavior  of  Aquifers  Concerning  Contaminants: 
Differential  Permeability  and  Importance  of  the 
Different  Purification  Processes. 
W90-08684  5B 

Interactions  Between  Geomorphological   Proc- 
esses,   Benthic    and    Hyporheic    Communities: 
First    Results    on    a    By-Passed    Canal    of  the 
French  Upper  Rhone  River. 
W90-09251  2H 

LYONNAISE  DES  EAUX,  PARIS  (FRANCE). 

Optimal    Control    of  the    West    Parisian    Area 

Water  Supply  Network. 

W90-08819  5F 

MAHARSHI  DAYANAND  UNIV.,  ROHTAK 
(INDIA).  DEPT.  OF  BIOSCIENCES. 

In  Vivo  Effect  of  Monocrotophos  on  the  Carbo- 
hydrate  Metabolism   of  the  Freshwater  Snake 
Head  Fish,  Channa  punctatus. 
W90-09282  5C 

MAHIDOL  UNIV.,  BANGKOK  (THAILAND). 
DEPT.  OF  BIOLOGY. 

Long   Residual   Activity   of  Bacillussphaericus 
1593  against  Culex  quinquefasciatus  Larvae  in 
Artificial  Pools. 
W90-09369  5G 

MAINE  DEPT.  OF  TRANSPORTATION, 
AUGUSTA. 

Determination  of  Free  Cyanide  Levels  in  Sur- 
face and  Ground  Waters  Affected  by  Highway 
Salt  Storage  Facilities  in  Maine. 
W90-09485  5A 

MALAGA  UNIV.  (SPAIN).  DEPT.  DE 
ECOLOGIA. 

Physiological  and  Ecological  Scalings  of  Body 
Size  in  an  Oligotrophic,  High  Mountain  Lake 
(La  Caldera,  Sierra  Nevada,  Spain). 
W90-08713  2H 

MALAGA  UNIV.  (SPAIN).  DEPT.  OF 
MICROBIOLOGY. 

Antibiotic  Resistance  of  Salmonella  Strains  Iso- 
lated from  Natural  Polluted  Waters. 
W90-09274  5B 

MANKATO  STATE  UNIV.,  MN.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Comprehensive  County  Water  Planning  Process 

in  South  Central  Minnesota. 

W90-08993  6B 

MARYLAND  DEPT.  OF  NATURAL 
RESOURCES,  ANNAPOLIS.  NONTIDAL 
WETLANDS  DIV. 

Protecting  Nontidal  Wetlands. 

W90-08757  2H 

MARYLAND  DEPT.  OF  NATURAL 
RESOURCES,  ANNAPOLIS.  POWER  PLANT 
AND  ENVIRONMENTAL  REVIEW  DIV. 

Evaluation  of  Transport  and  Storage  of  (60)Co, 
(134)Cs,  (137)Cs  and  (65)Zn  By  River  Sediments 
in  the  Lower  Susquehanna  River. 
W90-08731  5B 

MASSACHUSETTS  AGRICULTURAL 
EXPERIMENT  STATION,  EAST  WAREHAM. 

Quantitation  of  Nonpoint  Source  Pollution  As- 
sociated with  Cranberry  Production  in  Massa- 
chusetts. 
W90-O9457  5B 


MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  RALPH  M.  PARSONS  LAB. 

Settling  and  Coagulation  Characteristics  of  Flu- 
orescent  Particles  Determined  by  Flow  Cyto- 
metry and  Fluorometry. 
W90-08942  5A 

Flow  Cytometric  Detection  and  Sizing  of  Fluo- 
rescent Particles  Deposited  at  a  Sewage  Outfall 
Site. 
W90-08943  5A 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  CIVIL  ENGINEERING. 

Long  Term  Fate  and  Transport  of  Immiscible 
Aviation  Gasoline  in  the  Subsurface  Environ- 
ment. 
W90-08676  5B 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  FORESTRY  AND  WILDLIFE 
MANAGEMENT. 

Stable  Isotopes  and  Cellulase  Activity  as  Evi- 
dence for  Detritus  as  a  Food  Source  for  Juvenile 
Gulf  Menhaden. 
W90-09039  2L 

MASSEY  UNIV.,  PALMERSTON  NORTH 
(NEW  ZEALAND).  DEPT.  OF  SOIL  SCIENCE. 

Study  of  Water  Repellency  and  Its  Amelioration 
in  a  Yellow-Brown  Sand.  1.  Severity  of  Water 
Repellency  and  the  Effects  of  Wetting  and  Ab- 
rasion. 
W90-08911  2G 

Study  of  Water  Repellency  and  Its  Amelioration 
in  a  Yellow-Brown  Sand.  2.  Use  of  Some  Wet- 
ting Agents  and  Their  Interaction  With  Some 
Aspects  of  Irrigation. 
W90-08912  2G 

MAX-PLANCK-INST.  FUER  LIMNOLOGIE 
ZU  PLOEN  (GERMANY,  F.R.). 

Resource    Competition    of    Herbivorous    Zoo- 
plankton:   A   Review  of  Approaches  and  Per- 
spectives. 
W90-08722  2H 

MCNEESE  STATE  UNIV.,  LAKE  CHARLES, 
LA.  DEPT.  OF  BIOLOGICAL  AND 
ENVIRONMENTAL  SCIENCES. 

Concentrations  of  Selected   Chlorinated   Pesti- 
cides in  Shrimp  Collected  from  the  Calcasieu 
River/Lake  Complex,  Louisiana. 
W90-08663  5B 

MCNEESE  STATE  UNIV.,  LAKE  CHARLES, 
LA.  DEPT.  OF  CHEMISTRY. 

Variations  of  Heavy  Metals  and  Arsenic  in  Fish 
and  Other  Organisms  from  the  Calcasieu  River 
and  Lake,  Louisiana. 
W90-08647  5B 

MEDICAL  RESEARCH  COUNCIL, 
SOUTHAMPTON  (ENGLAND). 
ENVIRONMENTAL  EPIDEMIOLOGY  UNIT. 

Water  Fluoride  Concentration  and  Fracture  of 

the  Proximal  Femur. 

W90-09281  5F 

MEMORIAL  UNIV.  OF  NEWFOUNDLAND, 
ST.  JOHN'S.  DEPT.  OF  BIOLOGY. 

Parasitism  in  Marine  Fish  after  Chronic  Expo- 
sure to  Petroleum  Hydrocarbons  in  the  Labora- 
tory and  to  the  Exxon  Valdez  Oil  Spill. 
W90-08658  5C 

METAALINSTITUUT  TNO,  APELDOORN 
(NETHERLANDS). 

Recovery   of  Metals   from    Waste   Streams   by 

Hydrometallurgical  Processes. 

W90-09406  5D 

METALLURGICAL  AND  ENGINEERING 
CONSULTANTS  (INDIA)  LTD.,  RANCHI. 

Studies  on  Copper  Removal  by  Lignin  Solution/ 

Suspension. 

W90-09318  5D 


METEOROLOGICAL  OFFICE,  HIGH 
WYCOMBE  (ENGLAND). 

Heavy   Snowfall   within   a   Mesoscale   Conver- 
gence Zone. 
W90-09227  2C 

METROPOLITAN  COUNCIL,  ST.  PAUL,  MN. 

Water  Quality  and  Management  of  Lakes  in  the 

Twin  Cities  Metropolitan  Area. 

W90-08981  5G 

Effects  of  Artificial  Circulation  on  Hypereutro- 

phic  Lake. 

W90-09344  5G 

METROPOLITAN  WASTE  CONTROL 
COMMISSION,  ST.  PAUL,  MN. 

Metropolitan  Wastewater  Treatment  Plant  and 
the   Mississippi   River:   50  Years  of  Improving 
Water  Quality. 
W90-08990  5D 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
BIOLOGY. 

Endless  Summer:  Internal  Loading  Processes 
Dominate  Nutrient  Cycling  in  Tropical  Lakes. 
W90-08708  2H 

Mechanisms  Controlling  the  Chemical  Composi- 
tion of  Lakes  and  Rivers:  Data  From  Africa. 
W90-09146  2K 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Overland  Flow  in  Wetlands:  Vegetation  Resist- 
ance. 
W90-09191  2E 

MIDDLE  EAST  TECHNICAL  UNIV.,  ANKARA 
(TURKEY).  DEPT.  OF  STATISTICS. 

Periodic  Covariance  Stationarity  of  Multivariate 
Periodic  Autoregressive  Moving  Average  Proc- 
esses. 
W90-09160  7C 

MIDDLESEX  POLYTECHNIC,  LONDON 
(ENGLAND).  FLOOD  HAZARD  RESEARCH 
CENTRE. 

Impact  of  Climate  Change  on  Coastal  Zone 
Management  in  Britain:  A  Preliminary  Analysis. 
W90-09099  2A 

MILAN  UNIV.  (ITALY).  SEZIONE  DI 
MICROBIOLOGIA  AGRARIA. 

Microbiological  Aspects  of  Anaerobic  Digestion 
of  Swine  Slurry  in  Upflow  Fixed-Bed  Digesters 
with  Different  Packing  Materials. 
W90-09288  5D 

MINISTRY  OF  ENVIRONMENT  AND  WATER 
MANAGEMENT,  BUDAPEST  (HUNGARY). 

Changes   of   Water    Resources   (About    Water 

Management  of  Hungary). 

W90-09103  2A 

MINNESOTA  POLLUTION  CONTROL 
AGENCY,  ROSEVILLE.  DIV.  OF  WATER 
QUALITY. 

Regional  Nature  of  Lake  Water  Quality  Across 

Minnesota:  An  Analysis  for  Improving  Resource 

Management. 

W90-08980  2H 

MINNESOTA  UNIV.-DULUTH.  DEPT.  OF 
ANATOMY  AND  CELL  BIOLOGY. 

Multiple    Effects   of  Acid    and    Aluminum   on 
Brood  Stock  and  Progeny  of  Fathead  Minnows, 
with  Emphasis  on  Histopathology. 
W90-09289  5C 
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MINNESOTA  UNIV.-DULUTH.  DEPT.  OF 
BIOLOGY. 

Natural  and  Anthropogenic  Forces  Acting  on  a 

Forest  Lake. 

W90-08982  2H 

MINNESOTA  UNIV.-DULUTH.  NATURAL 
RESOURCES  RESEARCH  INST. 

Human  Impacts  to  Minnesota  Wetlands. 
W90-08988  4C 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  CIVIL  AND  MINERAL  ENGINEERING. 

Adsorption  of  a  Homologous  Series  of  Alkyl- 
benzenes   to   Mineral   Oxides   at    Low   Organic 
Carbon  Content  Using  Headspace  Analysis. 
W90-08672  5B 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  ECOLOGY  AND  BEHAVIORAL 
BIOLOGY. 

Distribution  of  Minnesota  Fishes  and  Late  Pleis- 
tocene Glaciation. 
W90-08974  2H 

10,000-Yr  History  of  Natural  Ecosystem  Acidifi- 
cation. 
W90-09207  2H 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  GEOGRAPHY. 

Geographic    Information    Systems,    Data,    and 

Water  Resources. 

W90-08971  7C 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  GEOLOGY  AND  GEOPHYSICS. 

County-Based  Priority  Assessment  Methodolo- 
gy  for   Phasing   of  Wellhead    Protection    Pro- 
grams. 
W90-08979  5G 

MINNESOTA  UNIV.,  MINNEAPOLIS. 
HUBERT  H.  HUMPHREY  INST.  OF  PUBLIC 
AFFAIRS. 

Global     Climatic     Change:     Implications     for 

Energy  Policy. 

W90-09105  2A 

MINNESOTA  UNIV.,  MINNEAPOLIS.  ST. 
ANTHONY  FALLS  HYDRAULIC  LAB. 

Lake    Mixing    Dynamics    and    Water    Quality 

Models. 

W90-08983  5G 

Hydropower    Research    and    Development    in 

Minnesota. 

W90-08989  6D 

Optimization  of  the  Pumping  Schedule  in  Aqui- 
fer Remediation  Under  Uncertainty. 
W90-09162  5G 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
AGRICULTURAL  AND  APPLIED 
ECONOMICS. 

Stabilization  Role  of  Groundwater  When  Sur- 
face Water  Supplies  Are  Uncertain:  The  Impli- 
cations for  Groundwater  Development. 
W90-09155  3F 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Landscape  Assessment  of  Soil  Erosion  and  Non- 
point  Source  Pollution. 
W90-08972  2J 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
FISHERIES  AND  WILDLIFE. 

Influences  of  Seasonal  Flooding  on  Macroinver- 
tebrate  Abundance  in  Wetland  Habitats. 
W90-08704  2H 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
FOREST  RESOURCES. 

Water     Quality     in     Southeastern     Minnesota 
Streams:    Observations    Along    a    Gradient    of 
Land  Use  and  Geology. 
W90-O897O  4C 


Hydrologic  Model  for  Minnesota  Peatlands. 
W90-08987  2H 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
SOIL  SCIENCE. 

Nitrogen  Management  Related  to  Groundwater 

Quality  in  Minnesota. 

W90-08977  5G 

MINNESOTA  UNIV.,  ST.  PAUL.  SEA  GRANT 
PROGRAM. 

Fisheries  and   Environmental   Research  by  the 
Minnesota  Sea  Grant  College  Program. 
W90-08986  81 

MITSUBISHI-KASEI  INST.  OF  LIFE 
SCIENCES,  TOKYO  (JAPAN).  LAB.  OF 
BIOGEOCHEMISTRY  AND 
SOCIOGEOCHEMISTRY. 

Seasonal  Variations  of  Carbon  and  Nitrogen  Iso- 
tope Ratios  of  Plankton  and  Sinking  Particles  in 
Lake  Kizaki. 
W90-09119  2H 

MOFFA  AND  ASSOCIATES,  SYRACUSE,  NY. 

Combined  Sewer  Overflow  Problem:  An  Over- 
view. 
W90-09376 

Cost-Effective  Analysis. 
W90-09380 

MONSANTO  CO.,  ST.  LOUIS,  MO. 

Perspective  on  Biological  Assessments. 
W90-09003 
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MONTANA  BUREAU  OF  MINES  AND 
GEOLOGY,  BUTTE. 
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ITHACA.  DEPT.  OF  AGRICULTURAL  AND 
BIOLOGICAL  ENGINEERING. 

Environmental  Impact  of  Yard  Waste  Compost- 
ing. 
W90-09204  5B 

NEWCASTLE  UPON  TYNE  UNIV. 
(ENGLAND).  DEPT.  OF  BIOLOGY. 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


GROUND-WATER  INFLOW  TO  THE  DES- 
CHUTES RIVER  NEAR  THE  WARM  SPRINGS 
INDIAN  RESERVATION,  OREGON,  AUGUST 
1985. 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09533 


EVAPOTRANSPIRATION  IN  A  GREEN- 
HOUSE-WARMED WORLD:  A  REVIEW  AND 
SIMULATION. 

Resources  for  the  Future,  Inc.,  Washington,  DC. 

Climate  Resources  Program. 

For  primary   bibliographic  entry   see  Field   2D. 

W90-09710 


MODELING  THE  EFFECTS  OF  AMAZONIAN 
DEFORESTATION  ON  REGIONAL  SURFACE 
CLIMATE:  A  REVIEW. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 
R.  E.  Dickinson. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  47,  No.  2/4,  p  339-347,  September  1989.  5  fig, 
17  ref. 

Descriptors:  'Amazon  Forest,  'Brazil,  'Climates, 
'Climatology,  'Deforestation,  'Forests,  Amazon, 
Global  climate  models,  Hydrologic  cycle,  Mathe- 
matical models,  Micrometeorology,  Regional  stud- 
ies, Vegetation. 

The  extent  of  the  Amazon  Forest  continues  to 
shrink.  A  first-hand  account  of  a  visit  to  the  Brazil- 
ian Amazon  in  Alta  Floresta  and  in  Rondonia 
between  Porto  Velho  and  Ji  Parana  and  the  obser- 
vations made  are  discussed  in  relation  to  the  prob- 
lem of  climate  modeling.  Relevant  literature  is 
reviewed  concerning  the  nature  of  the  modeling 
problem,  climatological  comparison  between  ob- 
served and  modeled  surface  data,  and  modeling  the 
effects  of  deforestation.  The  conversion  of  a  large 
fraction  of  the  Amazon  to  shorter  cover  is  expect- 
ed to  have  significant  climatic  consequences.  Eval- 
uation of  these  consequences  requires  modeling  the 
micrometeorology  of  the  forest  canopy,  plus  scal- 
ing up  from  the  local  scales  of  individual  sites  and 
convective  storms  to  the  scales  of  global  climate 
models  (GCMs).  The  attempt  made  in  1988  by 
Dickinson  and  Henderson-Sellers  may  have  exag- 
gerated the  effects  of  deforestation  of  evapotran- 
spiration  during  the  wet  season,  and  hence  other 
aspects  of  the  hydrologic  cycle,  because  of  the 
model's  overestimation  of  interception  losses. 
Their  model  had  excess  solar  radiation  at  the  sur- 
face and  a  dissimilarity  between  the  temporal 
structure  of  local  rainfall  and  that  generated  at  a 
model  grid  point,  both  of  which  likely  contribute 
to  exaggeration  of  model  interception.  Also,  a 
GCM  integration  of  at  least  3-4  yr  may  be  neces- 
sary to  establish  the  consequences  of  deforestation 
for  regional  and  global  climate.  (Rochester-PTT) 
W90-09712 


CLIMATE-INDUCED  WATER  AVAILABILITY 
CHANGES  IN  EUROPE. 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For   primary   bibliographic   entry   see   Field   6D. 

W90-09727 


IMPACT  OF  DECADAL  FLUCTUATIONS  IN 
MEAN  PRECIPITATION  AND  TEMPERA- 
TURE ON  RUNOFF:  A  SENSITIVITY  STUDY 
OVER  THE  UNITED  STATES. 

National  Climatic  Data  Center,  Asheville,  NC. 

T.  R.  Karl,  and  W.  E.  Riebsame. 

Climatic  Change  CLCHDX,  Vol.  15,  No.  3,  p  423- 

447,  December  1989.  12  fig,  3  tab,  20  ref.  NOAA 

and  DOE  Interagency  Agreement  Number  DE- 

A105-850421501. 


Descriptors:  'Climatic  data,  'Global  warming, 
•Greenhouse  effect,  'Precipitation,  'Rainfall- 
runoff  relationships,  Catchment  areas,  Forecasting, 
Prediction,  Seasonal  variation,  Temperature,  Tem- 
perature effects. 

The  nature  of  climate  variability  is  such  that  deca- 
dal fluctuations  in  average  temperature  (up  to  1  C 
annually  or  2  C  seasonally)  and  precipitation  (ap- 
proximately 10%  annually)  have  occurred  in  most 
areas  of  the  United  States  during  the  modern  cli- 
mate record  (the  last  60  years).  The  impact  of  these 
fluctuations  on  runoff  was  investigated,  using  data 
from  82  streams  across  the  United  States  that  had 
minimal  human  interference  in  natural  flows.  The 
effects  of  recent  temperature  fluctuations  on 
streamflow  are  minimal,  but  the  impact  of  relative- 
ly small  fluctuations  in  precipitation  (about  10%) 
are  often  amplified  by  a  factor  of  two  or  more, 
depending  on  basin  and  climate  characteristics. 
This  result  is  particularly  significant  with  respect 
to  predicted  changes  in  temperature  due  to  the 
greenhouse  effect.  It  appears  that  without  reliable 
predictions  of  precipitation  changes  across  drain- 
age basins,  little  confidence  can  be  placed  in  hy- 
pothesized effects  of  the  warming  on  annual 
runoff.  (Author's  abstract) 
W90-09772 


PARTITIONING  OF  RAINFALL  IN  A  EUCA- 
LYPT  FOREST  AND  PINE  PLANTATION  IN 
SOUTHEASTERN  AUSTRALIA:  I.  THROUGH- 
FALL  MEASUREMENT  IN  A  EUCALYPT 
FOREST:  EFFECT  OF  METHOD  AND  SPE- 
CIES COMPOSITION. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 

R.  H.  Crockford,  and  D.  P.  Richardson. 
Hydrological  Processes  HYPRE3,  Vol.  4,  No.  2,  p 
131-144,   April/May    1990.   5   fig,   7   tab,    18   ref. 

Descriptors:  'Forest  watersheds,  'Measuring  in- 
struments, 'Rainfall  impact,  'Rainfall-runoff  rela- 
tionships, 'Species  composition,  'Throughfall, 
Australia,  Data  acquisition,  Eucalyptus  trees,  Hy- 
drologic budget,  Interception,  Leaves,  Rain  gages, 
Soil-water-plant  relationships. 

A  seven-year  event-based  study  was  performed  as 
part  of  a  project  established  to  quantify  the  hydro- 
logical  and  associated  chemical  processes  in  a  rural 
catchment  (composed  of  grasslands,  eucalypt 
forest,  and  pine  plantations)  in  Australia,  where  the 
rainfall  was  partitioned  into  throughfall,  stemflow, 
and  interception.  Two  methods  of  measuring 
throughfall  are  compared:  randomly  placed,  200 
mm  cylindrical  gages  (standard)  and  50  mm  square 
opening  wedge  type  gages  (plastic),  and  randomly 
placed  5  x  0.22  m  troughs.  Despite  the  high  place- 
ment density  (150  to  225  per  hectare),  throughfall 
estimates  from  gages  has  high  variance  and  consist- 
ently underestimates  those  of  the  troughs,  which 
had  a  total  opening  equivalent  to  2325  rain  gages 
(200  mm  diameter)  per  hectare.  Local  concentra- 
tion of  stemflow  into  drip  points  provided  by 
detaching  bark  pieces  of  one  smooth-barked  spe- 
cies, Eucalyptus  mannifera,  is  believed  to  be  the 
principal  cause  of  the  lower  collection  and  greater 
variance  of  the  gages.  The  low  leaf  area  index  (1.3) 
and  large  wood  area  of  the  forest  together  with  the 
pendulous  vertical  habit  of  the  leaves  also  contrib- 
uted. Thus  the  presence  of  E.  mannifera  is  shown 
to  substantially  affect  the  relative  values  of 
throughfall  as  measured  by  troughs  and  gages.  The 
plastic  receivers  were  found  to  underestimate  rain- 
fall or  throughfall  relative  to  the  standard  gages, 
particularly  for  fine  drop  rainfall  in  multiperiod 
events.  (See  W90-09778  thru  W90-09780)  (Fish- 
PTT) 
W90-09777 


PARTITIONING  OF  RAINFALL  IN  A  EUCA- 
LYPT FOREST  AND  PINE  PLANTATION  IN 
SOUTHEASTERN  AUSTRALIA:  II.  STEM- 
FLOW  AND  FACTORS  AFFECTING  STEM- 
FLOW  IN  A  DRY  SDEROPHYLL  EUCALYPT 
FOREST  AND  A  PINUS  RADIATA  PLANTA- 
TION. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 


Resources. 

For  primary  bibliographic  entry  see  Field  21. 

W90-09778 


PARTITIONING  OF  RAINFALL  IN  A  EUCA- 
LYPT FOREST  AND  PINE  PLANTATION  IN 
SOUTHEASTERN  AUSTRALIA:  III.  DETERMI- 
NATION OF  THE  CANOPY  STORAGE  CAPAC- 
ITY OF  A  DRY  SDEROPHYLL  EUCALYPT 
FOREST. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 

For  primary  bibliographic  entry  see  Field  21. 
W90-09779 


PARTITIONING  OF  RAINFALL  IN  A  EUCA- 
LYPT FOREST  AND  PINE  PLANTATION  IN 
SOUTHEASTERN  AUSTRALIA:  rV.  THE  RE- 
LATIONSHIP OF  INTERCEPTION  AND 
CANOPY  STORAGE  CAPACITY,  THE  INTER- 
CEPTION OF  THESE  FORESTS,  AND  THE 
EFFECT  ON  INTERCEPTION  OF  THINNING 
THE  PINE  PLANTATION. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 

For  primary  bibliographic  entry  see  Field  21. 
W90-09780 


ORIGINS  AND  VARIATIONS  OF  NITRATE  IN 
SOUTH  POLAR  PRECIPITATION. 

Laboratoire  de  Glaciologie  et  Geophysique  de 
l'Environnement,  Saint-Martin  d'Heres  (France). 
M.  R.  Legrand,  and  S.  Kirchner. 
Journal  of  Geophysical  Research  (D)  Atmospheres 
JGRDE3,  Vol.  95,  No.  4,  p  3493-3507,  March  20, 
1990.  11  fig,  2  tab,  61  ref. 

Descriptors:  'Acid  rain,  'Chemistry  of  precipita- 
tion, 'Nitrates,  'Polar  regions,  Antarctic,  Firn, 
Nitrogen  compounds,  Nitrogen  oxides,  Snow  sam- 
pling, Solar  radiation,  Sulfur  compounds. 

South  polar  firn  cores  spanning  the  last  millennium 
have  been  analyzed  to  determine  the  nitrate  back- 
ground level  of  high-latitude  precipitation  and  its 
temporal  variations.  The  resulting  data  reveal  no 
evidence  of  a  positive  correlation  between  solar 
activity  and  the  nitrate  content  of  south  polar 
snow.  These  data  therefore  suggest  that  nitrogen 
oxide  (nox)  production  in  the  upper  stratosphere, 
mesosphere,  and  thermosphere  does  not  contribute 
significantly  to  the  antarctic  nitrate  budget.  This 
study  of  the  nitrate  content  of  high  latitude  precipi- 
tation suggests  a  major  contribution  by  lightning 
and  by  nitrogen  oxide  produced  in  the  lower  strat- 
osphere to  the  nitrate  budget  of  this  background 
atmosphere,  the  remaining  portion  being  related  to 
the  present  nitrogen  oxide  surface  sources  of  the 
southern  hemisphere.  For  the  first  time,  the  data 
point  to  a  decrease  of  nitrate  content  when  very 
large  amounts  of  sulfuric  acid  are  present  in  South 
Pole  snow  layers.  This  observation  suggests  a  pos- 
sible interaction  between  sulfur-derived  and  nitro- 
gen-derived species  when  large  quantities  of  sulfur 
dioxide  are  injected  by  volcanic  eruptions.  Al- 
though the  deposition  mechanism  of  nitric  acid  in 
South  Pole  snow  layers  is  far  from  well  under- 
stood, the  data  suggest  that  only  a  minor  amount 
of  this  compound  is  deposited  directly  on  surface 
snow  layers.  Finally,  the  role  played  by  particles  to 
enhance  the  uptake  of  odd  nitrogen  from  the  at- 
mosphere by  heterogeneous  processes  suggests 
that  in  late  winter,  under  certain  meteorological 
conditions  leading  to  ice  particle  formation,  a  sig- 
nificant uptake  of  nitric  acid  from  the  lower  strato- 
sphere can  occur.  (Author's  abstract) 
W90-09790 


SNOWMELT  OF  MT.  HERMON  AND  ITS 
CONTRIBUTION  TO  THE  SOURCES  OF  THE 
JORDAN  RIVER. 

Ministry  of  Agriculture,  Haifa  (Israel).  Hydrologi- 
cal Service. 

D.  Gilad,  and  J.  Bonne. 

Journal  of  Hydrology  JHYDA7,  Vol.  114,  No.  1/ 
2,  p  1-15,  March  1990.  6  fig,  8  tab,  9  ref. 
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Field  2— WATER  CYCLE 


Group  2A — General 


Descriptors:  *Hydrologic  budget,  'Jordan  River 
Basin,  'Recharge,  *Runoff  cycle,  *Snowmelt, 
•Watersheds,  Headwaters,  Israel,  Mount  Hermon, 
Satellite  technology,   Snow  cover,   Snow  depth. 

The  water  resources  of  the  upper  Jordan  River 
Basin,  particularly  the  main  springs,  are  partially 
fed  by  the  snowmelt  of  Mt.  Hermon,  an  uplifted 
anticline  on  the  northern  border  of  Israel,  com- 
posed of  karstic  limestone.  To  date,  there  are 
almost  no  data  or  estimates  of  the  magnitude  of 
snowmelt  recharge  and  its  areal  and  temporal  dis- 
tribution. Inaccessibility  to  most  parts  of  the  moun- 
tain is  the  main  reason  for  the  lack  of  data.  During 
the  last  four  years  research  has  been  conducted  to 
find  characteristic  parameters  that  represent  the 
relationship  between  the  Mt.  Hermon  snowcover 
and  its  contribution  to  dry  weather  discharge  of 
the  Jordan  River  tributaries.  Snow  depth  and 
water  content  were  measured  at  several  locations 
in  the  altitude  range  1500-2100  m  above  sea  level 
(a.s.l.).  The  snow-covered  area  was  obtained  from 
Landsat  images  and  from  aerial  photographs.  The 
snow  lines  were  delineated  on  1:250,000  scale  maps 
and  their  area  was  measured.  These  data  were 
compared  with  the  dry  weather  water  yield  of  the 
Jordan  tributaries  and  the  main  springs.  Significant 
contribution  from  the  snowpack  was  found  only 
above  1400  m.  The  areal  extent  of  the  pertinent 
snowcover  is  185  sq  km,  representing  about  25% 
of  the  total  drainage  basin  of  the  Jordan  headwa- 
ters. The  mean  water  content  at  the  snow  gaging 
sites  increased  from  10  cm  at  an  elevation  of  1500 
m,  65  cm  at  an  altitude  of  2100  m  a.s.l.  Based  on 
these  values,  a  preliminary  estimate  yielded  a 
volume  of  50,000,000  cu  m,  which  is  about  30%  of 
the  dry  weather  discharge.  This  may  be  considered 
as  the  potential  snowmelt  recharge  to  the  Jordan 
River  main  springs.  (Author's  abstract) 
W90-09791 


ESTIMATION  OF  RUNOFF-ROUTING 
MODEL  PARAMETERS  USING  INCOMPATI- 
BLE STORM  DATA. 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 
G.  Kuczera. 

Journal  of  Hydrology  JHYDA7,  Vol.  1 14,  No.  1/ 
2,  p  47-60,  March  1990.  6  fig,  3  tab,  19  ref. 

Descriptors:  *Flood  routing,  'Hydrologic  models, 
•Rainfall-runoff  relationships,  'Routing,  'Storm 
runoff,  *Storm  water  management,  Catchment 
basins,  Parametric  hydrology,  Probability  distribu- 
tion. 

When  several  observed  storm  events  are  available 
a  pooling  method  is  required  to  estimate  the  pa- 
rameters of  a  runoff-routing  model.  The  usual 
pooling  model  makes  the  strong  assumption  that 
there  is  a  set  of  model  parameters  unique  to  all 
storms.  Using  the  RORB  runoff-routing  model  in  a 
case  study,  it  is  found  that  its  model  parameters 
inferred  from  one  storm  event  are  frequently  statis- 
tically incompatible  with  parameters  inferred  from 
other  storms.  A  more  general  pooling  model  is 
proposed,  which  views  storm  parameters  as  being 
random  and  independent  samples  from  a  random 
effect  probability  model;  the  random  effects  may 
be  because  of  parameter  bias  arising  from  errors  in 
catchment  rainfall,  or  model  simplification.  The 
pooled  mean  and  covariance  matrix  of  the  model 
parameters  is  derived  in  a  Bayesian  framework. 
The  design  hydrograph  is  computed  using  the 
pooled  mean,  which,  unlike  simple  averaging, 
makes  explicit  allowance  for  storm  data  of  varying 
quality.  The  computation  of  lower  and  upper 
bound  prediction  limits  can  be  sensitive  to  the 
choice  of  pooling  model.  (Author's  abstract) 
W90-09793 


GEOCHEMICAL  AND  ISOTOPIC  STUDY  OF 
GROUNDWATER  FLOW  PATHS  IN  A  VOL- 
CANIC AREA  UNDER  SEMI-ARID  CLIMATIC 
CONDITIONS  (EXEMPLE  D'ETUDE  GEOCHI- 
MIQUE  ET  ISOTOPIQUE  DE  CIRCULATIONS 
AQUIFERES  EN  TERRAIN  VOLCANIQUE 
SOUS  CLIMAT  SEMI-ARIDE). 
Paris- 11  Univ.,  Orsay  (France).  Lab.  d'Hydrologie 
et  de  Geochemie  Isotopique. 
For  primary  bibliographic  entry  see  Field  2F. 


W90-09794 


MODELING  THE  EFFECTS  OF  UNSATURAT- 
ED, STRATIFIED  SEDIMENTS  ON  GROUND- 
WATER RECHARGE  FROM  INTERMITTENT 
STREAMS. 

California    Univ.,    Santa    Cruz.    Earth    Sciences 

Board. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-09798 


PRINCIPLES  OF  CROP  AND  SOIL  MANAGE- 
MENT PROCEDURES  FOR  MAXIMIZING 
PRODUCTION  PER  UNIT  RAINFALL. 

Agricultural    Research    Service,    Bushland,    TX. 
Conservation  and  Production  Research  Lab. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09820 


ISOTOPE    TECHNIQUES     IN     WATER     RE- 
SOURCES DEVELOPMENT. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-09951 


SOURCES  OF  RECHARGE  TO  THE  BASAL 
NUBIAN  SANDSTONE  AQUIFER,  BUTANA 
REGION,  SUDAN. 

British  Geological  Survey,  Wallingford  (England). 

Hydrogeology  Research  Group. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09962 


OXYGEN-18  AND  DEUTERIUM  DISTRIBU- 
TION IN  RAINFALL,  RUNOFF  AND 
GROUNDWATER  IN  A  SMALL  SEMI-ARID 
BASIN:  THE  ARAVAIPA  VALLEY  IN  THE 
SONORA  DESERT,  ARIZONA. 
Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
E.  Adar,  and  A.  Long. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March- April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  257-273.  8  fig,  2  tab,  12  ref,  append. 

Descriptors:  'Alluvial  aquifers,  'Isotope  studies, 
'Rainfall-runoff  relationships,  'Semiarid  lands, 
'Stable  isotopes,  Aravaipa  Valley,  Arizona,  Geo- 
hydrology,  Groundwater,  Rainfall,  Runoff,  Sonora 
Desert,  Spatial  distribution. 

The  stable  isotope  distribution  in  a  confined  alluvi- 
al aquifer  may  indicate  the  altitude  as  well  as  the 
climatological  conditions  which  prevail  in  the  re- 
charge area.  However,  study  of  stable  isotope  dis- 
tribution across  ten  kilometers  of  a  confined  alluvi- 
al aquifer  in  the  Aravaipa  Valley,  Sonora  Desert, 
Arizona,  revealed  an  extreme  difference  in  isotopic 
ratios  in  both  sides  of  the  aquifer,  which  cannot  be 
explained  by  simple  climatological  factors.  The 
stable  isotope  distribution  in  precipitations  across 
the  valley  revealed  that  the  heaviest  average  0-18 
values  in  the  valley  are  -4.9  ppt  in  summer  -8.9  ppt 
in  winter  storms.  However,  although  the  western 
sampler  and  one  of  the  samplers  at  the  east  were 
located  at  the  same  elevation,  14  km  apart,  the 
rainfall  appeared  to  be  significantly  heavier  in  the 
west.  The  weighted  averages  of  0-18  were  found 
to  be  -7.9  ppt  in  the  west  and  -8.7  ppt  in  the  east. 
The  fact  that  water  in  the  east  is  depleted  in  0-18 
compared  with  water  in  the  west  at  a  given  alti- 
tude can  be  attributed  to  the  relation  between  the 
path  of  the  storm  and  the  topography.  Thus,  the 
western  rain  sampler  is  located  on  the  lee  side  of 
the  Galivro  Mountains,  and  the  eastern  sampler  is 
located  on  the  foreside  of  the  Santa  Teresa  Moun- 
tains. On  the  lee  side,  the  vertical  distance  traveled 
by  the  raindrops  is  greater  than  on  the  foreside, 
causing  the  lee  side  to  be  relatively  enriched  in  O- 
18.  However,  the  rainfall  regime  alone  cannot  ex- 
plain the  isotopic  pattern  in  groundwater  across 
the  valley.  Neither  can  enrichment  by  heavier 
flood  waters,  as  the  latter  were  found  to  be  lighter 
in  their  isotopic  content  compared  with  the 
weighted  average  of  rainfalls  associated  with  the 
floods.  The  only  mechanism  to  explain  further 
enrichment  in  the  groundwater  is  evaporation  from 


the  top  soil  and  from  sheet-flow  over  the  alluvial 
pediments.  The  large  extent  of  coarse  alluvial  pedi- 
ments in  the  western  portion  of  the  Aravaipa 
Valley  compared  with  limited  outcrops  along  the 
eastern  pediments  explains  the  heavy  isotopic  ratio 
in  the  western  portion  of  the  groundwater  system. 
(See  also  W90-09551)  (Author's  abstract) 
W90-09965 


WATER  MOVEMENTS  IN  THE  UNSATURAT- 
ED ZONE  AND  RECHARGE  OF  THE  AQUI- 
FER IN  THE  CHAMPAGNE  CHALK 
(FRANCE):  ISOTOPIC  AND  CHEMICAL  AP- 
PROACHES MOUVEMENTS  DE  L'EAU  DANS 
LA  ZONE  NON  SATUREE  ET  ALIMENTA- 
TION DE  LA  NAPPE  DE  LA  CRAIE  DE  CHAM- 
PAGNE (FRANCE). 

Institut  National  de  la  Recherche  Agronomique, 
Chalons-sur-Marne  (France).  Station  d'Agronomie. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09972 


ISOTOPIC  COMPOSITION  OF  PRECIPITA- 
TION AND  GROUNDWATER  IN  CANADA. 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
P.  Fritz,  R.  J.  Drimmie,  S.  K.  Frape,  and  K. 
O'Shea. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  539-550.  6  fig,  1  tab,  18  ref. 

Descriptors:  'Canada,  'Climatology,  'Deuterium, 
'Groundwater,  'Isotope  studies,  'Meteorology, 
'Oxygen  isotopes,  'Precipitation,  Isotopic  compo- 
sition, Meteorological  data. 

The  deuterium  and  oxygen  isotopic  compositions 
of  precipitation  from  nine  meteorological  stations 
across  Canada  are  discussed.  It  is  documented  that 
meteorological  regimes  determine  isotope  concen- 
trations, with  Eastern  Canada  being  dominated  by 
'tropical'  and  'Atlantic'  air  streams  whereas  the 
west  receives  primarily  Pacific  storms.  These  pat- 
terns prevail  during  the  summer  whereas  during 
winter  months,  arctic  air  masses  can  arrive  in 
virtually  all  areas  of  Canada.  Relationships  be- 
tween ground  temperature  and  isotope  contents  in 
precipitation  are  presented  and  deuterium  excess 
values  are  used  to  discuss  secondary  effects  influ- 
encing isotope  contents.  The  isotopic  compositions 
of  shallow  groundwater  closely  reflect  the  average 
annual  isotopic  composition  of  local  precipitation. 
Differences  are  explained  by  selective  recharge 
(e.g.  winter  precipitation  appears  to  be  especially 
important  in  the  Prairies)  or  recharge  processes 
which  have  not  totally  smoothed  out  the  input 
variations  seen  in  precipitation.  (See  also  W90- 
09551)  (Author's  abstract) 
W90-09982 


DEUTERIUM  CONTENT  OF  EUROPEAN  PA- 
LEOWATERS  AS  INFERRED  FROM  ISOTOP- 
IC COMPOSITION  OF  FLUID  INCLUSIONS 
TRAPPED  IN  CARBONATE  CAVE  DEPOSITS. 

Institute  of  Physics  and  Nuclear  Techniques, 
Krakow  (Poland). 
K.  Rozanski,  and  M.  Dulinski. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March- April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  565-578.  4  fig,  1  tab,  28  ref.  IAEA  Re- 
search Contract  3660. 

Descriptors:  'Deuterium,  'Isotope  studies,  'Paleo- 
climatology,  'Paleohydrology,  'Stable  isotopes, 
Atmospheric  circulation,  Carbonates,  Caves,  Cli- 
matology, Europe,  Karst,  Poland. 

The  results  of  isotope  investigations  of  groundwat- 
ers and  carbonate  cave  deposits  collected  in  karstic 
regions  of  southern  and  central  Poland  are  dis- 
cussed in  detail.  Combined  isotope  studies  of  car- 
bonate cave  deposits  allowed  some  important  con- 
clusions to  be  formulated  regarding  climatic  and 
environmental  conditions  prevailing  over  the  Eu- 
ropean continent  during  the  last  300,000  years:  (a) 


WATER  CYCLE— Field  2 
Precipitation — Group  2B 


delta  D  values  of  fluid  inclusions  suggest  a  remark- 
able constancy  of  the  heavy  isotope  content  of 
European  paleoinfiltration  waters  recharged 
during  interglacial  periods,  (b)  climate-induced, 
long  term  changes  in  isotopic  precipitation  and 
surface  air  temperature  over  Europe  can  be  char- 
acterized by  the  deuterium  gradient  of  about  1.4 
ppt  per  degree  C,  (c)  an  apparent  constancy  of  the 
continental  gradient  in  deuterium  content  of  Euro- 
pean paleoinfiltration  waters,  as  judged  from  fluid 
inclusion  data,  and  its  similarity  to  the  present  day 
gradient  suggests  that  atmospheric  circulation  over 
Europe  has  not  undergone  substantial  changes 
during  the  last  300,000  years.  (See  also  W90-09551) 
(Author's  abstract) 
W90-09984 


CONCLUSIONS  FROM  A  TEN  YEAR  STUDY 
OF  OXYGEN-18  IN  PRECIPITATION  AND 
RUNOFF  IN  SWEDEN. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
J.  O.  Burgman,  B.  Calles,  and  F.  Westman. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  579-590.  8  fig,  3  tab,  6  ref. 

Descriptors:  *Isotope  studies,  *Oxygen  isotopes, 
•Precipitation,  'Runoff,  'Sweden,  River  water, 
Seasonal  variation,  Stable  isotopes,  Temperature 
effects. 

Monthly  isotope  data  from  17  precipitation  stations 
and  eleven  river  stations  in  Sweden  are  presented 
for  the  years  1978-1985.  The  smallest  amplitudes 
and  highest  delta  0-18  values  are  found  on  the 
west  coast  stations,  while  the  largest  amplitudes 
and  lowest  delta  0-18  values  are  observed  in  the 
continental  areas  in  the  northern  part  of  the  coun- 
try. The  delta  0-18  is  highly  correlated  to  the  long 
term  average  temperature,  but  poorly  correlated  to 
the  average  monthly  temperature.  The  spatial  cor- 
relations between  residuals  after  subtraction  of  the 
seasonal  component  are  fairly  high  for  neighboring 
stations  and  decrease  exponentially  with  increasing 
distance.  The  residence  time  increases  with  in- 
creasing catchment  area  and  increasing  lake  per- 
centage, in  general.  A  comparison  of  delta  0-18  in 
precipitation  with  that  in  river  water  is  used  to 
evaluate  mean  delta  0-18  value  shift  and  amplitude 
damping.  (See  also  W90-09551)  (MacKeen-PTT) 
W90-09985 


SURVEY  OF  APPLICATIONS  OF  NON-RA- 
DIOACTTVE  BUT  NEUTRON  ACITVATABLE 
GROUNDWATER  TRACERS. 

Pennsylvania  State  Univ.,  University  Park.  Brea- 

zeale  Nuclear  Reactor. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09988 


ESTIMATING      EXTREME      EVENTS:      LOG 
PEARSON  TYPE  3  DISTRIBUTION. 

Saint  Johns  River  Water  Management  District, 

Palatka,  FL. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-10113 


HYDROLOGICAL  ANALYSIS  OF  FARM  RES- 
ERVOIRS IN  RAINFED  RICE  AREAS. 

International    Rice    Research    Inst.,    Los    Bancs, 
Laguna  (Philippines).   Water  Management  Dept. 
For  primary  bibliographic  entry  see  Field  3B. 
W90-10161 


ANALYSIS  OF  THE  WATER  BALANCE  AND 
THE  WATER  RESOURCES  IN  THE  MOUN- 
TAINOUS HE1HE  RIVER  BASIN. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Geocryology. 
Z.  Yang. 

IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,  DC.  1989.  p  53-69.  4  fig,  5  tab,  6  ref. 


Descriptors:  'Hydrologic  budget,  'Meteorological 
data,  'Mountains,  'River  basins,  China,  Drought, 
Evaporation,  Hydrologic  data,  Precipitation, 
Stream    runoff,   Temperature   effects,    Water   re- 


The  Heihe  River  Basin  has  one  of  the  longest 
meteorological  and  hydrological  records  in  the 
midsection  of  Qilian  Mountain.  It  has  an  area  of 
10,000  sq  km  above  the  stream  gauging  station  that 
is  situated  where  the  river  exits  the  mountains.  The 
basin  elevation  ranges  from  1700-4942  m  above  sea 
level,  and  its  mean  altitude  is  3700  m  above  sea 
level.  The  spatial  and  temporal  variations  in  the 
water  balance  and  their  relationship  are  analyzed 
in  this  paper.  The  results  of  the  analysis  show  that 
mountainous  areas  have  abundant  and  stable  pre- 
cipitation, small  evaporation  and  high  stream 
runoff.  The  indicative  value  of  drought  (Em/P)  for 
the  Heihe  mountainous  area  is  1.2-1.3,  which  is 
smaller  than  at  the  lower  zones  of  Qilian  Mountain. 
There  is  a  high  coefficient  of  runoff  in  high  alti- 
tudes. The  trend  of  decreasing  runoff  since  the 
1960s  is  related  to  the  air  temperature  being  lower 
than  normal.  (See  also  W90-10374)  (Author's  ab- 
stract) 
W90- 10381 


ATMOSPHERE-SOIL-PLANT  SYSTEM  AND 
THE  WATER  CYCLE. 

E.  Romijn. 

IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy,  Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.  1986.  p  1-28.  4  fig,  7  tab,  18  ref. 

Descriptors:  'Agriculture,  'Groundwater, 
'Groundwater  quality,  'Hydrologic  cycle,  'Soil- 
water-plant  relationships,  Atmosphere,  Drainage, 
Fertilizers,  Geochemical  cycles,  Geohydrology, 
Irrigation,  Microorganisms. 

To  study  the  effects  of  agriculture  on  groundwater 
quantity  and  quality  the  agricultural  system  can  be 
divided  into  different  subsystems,  such  as  the  abiot- 
ic, biotic  and  human  subsystems.  A  review  is  pre- 
sented with  emphasis  on  the  abiotic  and  biotic 
subsystems.  For  the  abiotic  subsystem  the  topics 
included  are:  atmosphere,  climate  and  weather;  the 
hydrological  cycle  (including  irrigation  and  drain- 
age); the  soil  and  sub-soil;  geochemical  cycles  (in- 
cluding fertilizing);  and  energy  flow.  Biotic  subsys- 
tem topics  include:  crops  and  their  biochemistry; 
microorganisms;  and  animal  life  directly  connected 
with  crops  (insects,  cattle,  etc.).  (See  also  W90- 
10388)  (Agostine-PTT) 
W90- 10389 


PROCEEDINGS  OF  THE  SYMPOSIUM:  COLD 
REGIONS  HYDROLOGY. 

For  primary  bibliographic  entry  see  Field  2C. 
W90- 10434 


MODELLING  WATER  LEVELS  FOR  A  LAKE 
IN  THE  MACKENZIE  DELTA. 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 10437 


HYDROLOGY  OF  TWO  SUBARCTIC  WATER- 
SHEDS. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Northern  Engi- 
neering. 

R.  E.  Gieck,  and  D.  L.  Kane. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  283-291,  2  fig, 
2  tab,  14  ref. 

Descriptors:  'Alaska,  'Cold  regions,  'Cold  re- 
gions hydrology,  'Groundwater  recharge,  'Hy- 
drologic budget,  'Subarctic  zone,  Evapotranspira- 
tion,  Groundwater  movement,  Precipitation,  Rain- 
fall-runoff relationships,  Snowmelt. 

Two  interior  Alaskan  watersheds  on  Ester  Dome 
west  of  Fairbanks,  Alaska  were  studied  from  May 


1982  to  June  1984  to  assess  possible  groundwater 
discharge.  Numerous  hydraulic  measurements 
were  made,  but  basically  runoff  precipitation  were 
measured  and  evapotranspiration  was  calculated 
using  climatic  variables.  Generally,  light  showery 
precipitation  and  high  evapotranspiration  rates  pre- 
clude or  severely  limit  groundwater  recharge 
during  the  summer  months.  Only  during  periods  of 
substantial  rainfall  is  groundwater  recharge  possi- 
ble. During  snowmelt  every  year,  the  groundwater 
recharge  potential  is  quite  high  because  of  water 
stored  in  a  snowpack  that  has  accumulated  over  a 
six  month  period,  and  evapotranspiration  demands 
are  minimal.  (See  also  W90-10434)  (Author's  ab- 
stract) 
W90- 10465 


WATER  BALANCE  OF  THE  UPPER  KOLYMA 
BASIN. 

Moscow  State  Univ.  (USSR).  Faculty  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 10466 


WATER  BALANCE  AND  RUNOFF  ANALYSIS 
AT  A  SMALL  WATERSHED  DURING  THE 
SNOW-MELTING  SEASON. 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 
Temperature  Science. 

For  primary  bibliographic  entry  see  Field  2C. 
W90- 10467 


ESTIMATIONS  OF  SNOWMELTTNG  RATE  IN 
A  SMALL  EXPERIMENTAL  SITE. 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 
Temperature  Science. 

For  primary  bibliographic  entry  see  Field  2C. 
W90- 10468 


ESTIMATION    OF    GLACIER    MELTWATER 
HYDROGRAPHS. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Northern  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 10473 


MASS  BALANCE  OF  SNOW  COVER  IN  THE 
ACCUMULATION  AND  ABLATION  PERIODS. 

National  Board  of  Waters,  Helsinki  (Finland).  Hy- 
drological Office. 

For  primary  bibliographic  entry  see  Field  2C. 
W90- 10479 


2B.  Precipitation 


PRECIPITATION  RETRIEVAL  OVER  LAND 
AND  OCEAN  WITH  THE  SSM/I:  IDENTIFICA- 
TION AND  CHARACTERISTICS  OF  THE 
SCATTERING  SIGNAL. 

National  Aeronautics  and  Space  Administration, 

Huntsville,  AL.  George  C.  Marshall  Space  Flight 

Center. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09622 


RAINWATER  HARVESTING  FOR  THE  MAN- 
AGEMENT OF  AGRICULTURAL  DROUGHTS 
IN  THE  FOOTHILLS  OF  NORTHERN  INDIA. 

Central  Soil  and  Water  Conservation  Research  and 

Training     Inst.,     Chandigarh     (India).     Research 

Centre. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09659 


PRACTICAL    DETERMINATION    OF    HYPO- 
THETICAL FLOODS. 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-09672 


ANTICIPATING  THE  FREQUENCY  DISTRI- 
BUTION OF  PRECIPITATION  IF  CLIMATE 
CHANGE  ALTERS  ITS  MEAN. 
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Field  2— WATER  CYCLE 


Group  2B — Precipitation 


Connecticut  Agricultural  Experiment  Station, 
New  Haven.  Dept.  of  Horticulture  and  Forestry. 
P.  E.  Waggoner. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  47,  No.  2/4,  p  321-337,  September  1989.  11 
fig,  2  tab,  9  ref. 

Descriptors:  'Climatic  changes,  'Climatology, 
•Global  warming,  'Mathematical  analysis,  'Pre- 
cipitation, Means,  Prediction,  Statistics. 

The  relationship  between  the  shape  and  dispersion 
of  the  frequency  distributions  of  precipitation 
amounts  and  their  means  among  present  climates 
gives  a  clue  to  how  the  probabilities  of  extremes 
will  change  if  the  mean  changes.  The  distribution 
is  limited  at  zero  and,  as  the  means  decrease,  the 
standard  deviations  decrease  and  the  distributions 
become  more  skewed.  The  gamma  distribution 
function  fits  these  distributions  from  the  nearly 
normal  of  annual  amounts  in  humid  climates  to  the 
skewed  of  monthly  in  arid  ones.  Its  mean,  M,  is 
BG  and  variance  V,  is  B  squared  G,  where  B  is  the 
scale  and  G  is  the  shape  parameter.  Among  660 
cases  of  12  monthly  distributions  at  55  diverse 
stations,  the  variance  increased  as  M  to  1.3  power 
(r  squared  =  0.90),  which  specifies  relationships 
between  the  mean  and  B  and  G.  Thus,  probabilities 
are  specified  by  the  mean  and,  among  660  cases, 
572  specified  probabilities  of  amounts  less  than  half 
the  means  were  not  significantly  different  from  the 
observed.  For  precipitation  more  than  three  halves 
the  mean,  653  were  not  significantly  different  from 
the  observed.  The  relationships  among  parameters 
specify  a  dimensionless  elasticity  or  relative  in- 
crease in  the  probability  of  extremes  with  a  relative 
decrease  in  the  mean.  For  amounts  below  a  thresh- 
old, the  elasticity  is  greater  for  lower  thresholds 
and  higher  means,  and  it  is  often  >  1,  signifying  a 
relatively  greater  rise  in  the  probability  of  ex- 
tremes than  a  fall  in  the  mean.  (Author's  abstract) 
W90-09711 


MODELING  THE  EFFECTS  OF  AMAZONIAN 
DEFORESTATION  ON  REGIONAL  SURFACE 
CLIMATE:  A  REVIEW. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  2 A. 
W90-09712 


GLOBAL  MONITORING  AT  THE  UNITED 
STATES  BASELINE  STATIONS  WITH  EM- 
PHASIS ON  PRECIPITATION  CHEMISTRY 
MEASUREMENTS. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Silver  Spring,  MD.  Air  Resources  Lab. 
R.  S.  Artz. 

Environmental  Monitoring  and  Assessment 
EMASDH,  Vol.  12,  No.  3,  p  255-267,  July  1989. 
11  fig,  Href. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Baseline 
studies,  'Chemistry  of  precipitation,  'Monitoring, 
•United  States,  Alaska,  American  Samoa,  Compar- 
ison studies,  Europe,  Geophysical  Monitoring  for 
Climatic  Chan,  Hawaii,  Hydrogen,  Ions,  National 
Oceanic  and  Atmospheric  Adminis,  Nitrates,  Pa- 
cific Ocean,   Precipitation,   South  Pole,  Sulfates. 

The  National  Oceanic  and  Atmospheric  Adminis- 
tration Geophysical  Monitoring  for  Climatic 
Change  (GMCC)  program  has  operated  four 
remote  precipitation  chemistry  stations  at  two 
polar  and  two  tropical  Pacific  locations  for  over  a 
decade.  Station  geography  and  meteorology  is  dis- 
cussed and  a  summary  of  the  hydrogen,  sulfate, 
and  nitrate  ion  data  collected  since  1980  is  present- 
ed. Results  show  that  at  all  four  locations,  the  ions 
that  have  major  anthropogenic  sources  were  far 
less  concentrated  than  in  samples  collected  in 
heavily  industrialized  areas  in  the  northeastern 
United  States  and  Europe.  Concentrations  at 
American  Samoa  and  the  South  Pole  showed  little 
variability  over  the  year,  whereas  concentrations 
at  Point  Barrow,  Alaska,  and  Mauna  Loa,  Hawaii, 
were  highly  variable.  (Author's  abstract) 
W90-09724 


APPROPRIATE  RECORD  LENGTHS  FOR  THE 
ESTIMATION     OF     MEAN     ANNUAL     AND 


MEAN  MONTHLY  PRECIPITATION  IN 
SOUTHERN  AFRICA. 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Agricultural  Engineering. 

S.  D.  Lynch,  and  M.  C.  Dent. 

Water  SA  WASADV,  Vol.   16,  No.  2,  p  93-98, 

April  1990.  3  fig,  1  tab,  33  ref. 

Descriptors:  'Data  acquisition,  'Rainfall,  'South 
Africa,  'Time  series  analysis,  Annual  precipitation, 
Arid  lands,  Bias,  Errors,  Monthly  precipitation, 
Record  length,  Semiarid  lands. 

Mean  annual  precipitation  (MAP)  and  mean 
monthly  precipitation  (MMP)  are  two  of  the  most 
widely  used  variables  in  hydrological  design, 
water  resources  planning,  and  agrohydrology.  The 
use  of  short-term  records  can  bias  estimates  of 
MAP  and  MMP  significantly;  this  bias  is  more 
pronounced  in  semiarid  regions,  which  cover 
much  of  South  Africa.  A  study  was  conducted  to 
estimate  appropriate  record  length  for  good  esti- 
mates of  MAP  and  MMP  in  24  regions  covering 
South  Africa.  The  appropriate  length  of  record 
varies  from  region  to  region.  The  length  of  record 
required  in  the  more  arid  regions  of  southern 
Africa  is  no  longer  than  that  required  in  the  wetter 
regions.  However,  the  expression  of  the  possible 
error  in  percent  can  be  misleading.  Although 
shorter  length  records  may  have  a  relatively  high 
percentage  error,  choosing  longer  records  may  not 
produce  a  significant  improvement  in  the  quality  of 
the  data  because  the  spatial  and  altitudinal  cover- 
age decreases  as  the  record  length  is  increased.  A 
map  is  included  showing  the  length  of  record  in 
years  required  to  ensure  that  the  means  of  annual 
rainfall  estimates  fall  within  10%  of  the  long-term 
mean  90%  of  the  time.  The  range  of  record  lengths 
for  the  24  regions  is  from  15  to  35  yr.  (Rochester- 
PTT) 
W90-09753 


CONVECTIVE  CLOUD  CHARACTERISTICS 
FOR  THE  BETHLEHEM  AREA. 

Weather  Bureau,  Pretoria  (South  Africa).  Dept.  of 

Environmental  Affairs. 

P.  C.  L.  Steyn,  and  R.  T.  Bruintjes. 

Water  SA  WASADV,  Vol.  16,  No.  2,  p  115-118, 

April  1990.  6  fig,  3  tab,  10  ref. 

Descriptors:  'Radar,  'Remote  sensing,  'South 
Africa,  'Storms,  Cloud  cover,  Regional  studies, 
Thunderstorms. 

During  the  summer  months,  the  Enterprise  radar, 
situated  at  Bethlehem  (Orange  Free  State,  South 
Africa),  is  operated  in  volume  scan  mode.  Calcu- 
lated characteristics  such  as  storm  lifetimes,  storm 
first  echoes  as  a  function  of  time,  areal  distribution, 
direction  of  movement,  and  radar  echo  properties 
as  a  function  of  mergings  are  presented.  The  radar 
storm  characteristics  of  cloud  development  in  the 
Bethlehem  region  were  considered  for  the  period 
November  1988  to  February  1989.  Only  days  with 
convective  cloud  development  were  considered.  A 
relatively  large  storm  population  existed  on  most 
days.  However,  the  most  of  these  storms  had  short 
lifetimes,  making  them  inefficient  rain-producing 
storms.  Surface  heating  and  topography  seem  to  be 
the  primary  triggering  mechanisms  for  Highveld 
thunderstorms.  First  echo  heights  tended  to  vary 
with  terrain  height,  which  possibly  is  related  to  the 
additional  forcing  in  mountainous  areas.  Generally, 
storms  tended  to  move  from  west  to  east,  predomi- 
nantly with  the  mid-level  (500  hPa)  winds.  The 
development  of  more  intense,  longer-lived  storms 
was  related  to  the  amount  of  storms  merging  with 
an  already  existing  storm.  This  demonstrates  the 
importance  of  mesoscale  organization.  (Rochester- 
PTT) 
W90-09757 


PARTITIONING  OF  RAINFALL  IN  A  EUCA- 
LYPT  FOREST  AND  PINE  PLANTATION  IN 
SOUTHEASTERN  AUSTRALIA:  I.  THROUGH- 
FALL  MEASUREMENT  IN  A  EUCALYPT 
FOREST:  EFFECT  OF  METHOD  AND  SPE- 
CIES COMPOSITION. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 


For  primary  bibliographic  entry  see  Field  2A. 

W90-09777 


PHYSICAL  RESPONSE  OF  WINTER  ORO- 
GRAPHIC CLOUDS  OVER  THE  SIERRA 
NEVADA  TO  AIRBORNE  SEEDING  USING 
DRY  ICE  OR  SILVER  IODIDE. 

Bureau  of  Reclamation,  Auburn,  CA. 

For  primary  bibliographic  entry  see  Field  3B. 

W90-09786 


PRECIPITATION  OBSERVED  OVER  THE 
SOUTH  CHINA  SEA  BY  THE  NIMBUS-7 
SCANNING  MULTICHANNEL  MICROWAVE 
RADIOMETER  DURING  WINTER  MONEX. 

Georgia  Univ.,  Athens.  School  of  Environmental 

Design. 

G.  W.  Petty,  and  K.  B.  Katsaros. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

29,  No.  4,  p  273-287,  April  1990.  8  fig,  1  tab,  34  ref. 

NASA  Grants  NAG5-354,  NAG5-943,  NAG5-784 

NAG5-784. 

Descriptors:  'Clouds,  'Radar,  'Radiometry, 
•Rainfall  distribution,  'Remote  sensing,  'Satellite 
technology,  Microwaves,  Rainfall  area,  South 
China  Sea,  Weather  patterns. 

Mesoscale  cloud  clusters  near  the  northwestern 
coast  of  Borneo  were  observed  by  the  Scanning 
Multichannel  Microwave  Radiometer  (SMMR)  on 
three  occasions  during  the  Winter  Monsoon  Ex- 
periment (MONEX)  in  December  1978.  A  nondi- 
mensional  form  of  the  SMMR  37  GHz  polarization 
difference  was  used  to  identify  regions  of  precipita- 
tion, and  these  were  compared  with  visible  and 
infrared  imagery  from  the  GMS-1  geostationary 
satellite.  For  two  of  the  three  cloud  cluster  cases, 
quantitative  comparisons  were  made  by  the  MIT 
WR-73  digital  weather  radar  at  Bintulu.  Though 
limited  in  scope,  these  represent  the  first  known 
direct  comparisons  between  digital  radar-derived 
rain  parameters  and  satellite  passive  microwave 
observations  of  near-equatorial  precipitation. 
SMMR  37  GHz  observations  are  found  to  be  much 
better  indicators  of  fractional  coverage  of  each 
SMMR  footprint  by  rain  than  of  average  rain  rate 
within  the  footprint.  Total  area  coverage  by  pre- 
cipitation was  estimated  for  all  three  clusters  using 
this  result.  (Author's  abstract) 
W90-09787 


ORIGINS  AND  VARIATIONS  OF  NITRATE  IN 
SOUTH  POLAR  PRECIPITATION. 

Laboratoire   de   Glaciologie   et   Geophysique  de 
l'Environnement,   Saint-Martin  d'Heres  (France). 
For  primary  bibliographic  entry  see  Field  2 A. 
W90-09790 


POINT  RAINFALL  MODEL  BASED  ON  A 
THREE-STATE  CONTINUOUS  MARKOV  OC- 
CURRENCE PROCESS. 

Australian  National  Univ.,  Canberra.  Centre  for 

Resource  and  Environmental  Studies. 

M.  F.  Hutchinson. 

Journal  of  Hydrology  JHYDA7,  Vol.  114,  No.  1/ 

2,  p  125-148,  March   1990.   3  fig,  4  tab,  37  ref. 

Descriptors:  'Markov  process,  'Parametric  hy- 
drology, 'Rainfall  distribution,  'Rainfall  intensity, 
Mathematical  models,  Poisson  ratio,  Weather  pat- 
terns. 

A  four-parameter  three-state  Markov  process 
model  for  rainfall  occurrence  at  a  point  is  de- 
scribed. The  model  gives  rise  to  rainfall  events 
which  consist  of  clusters  of  showers  in  a  similar 
fashion  to  existing  Poisson  cluster  process  models, 
but  has  a  more  direct  physical  interpretation  since 
showers  do  not  overlap  in  time.  Parameters  may  be 
estimated  by  maximum  likelihood  from  observed 
runs  of  wet  and  dry  hours.  Runs  of  dry  hours 
follow  a  mixed  geometric  distribution  which  is 
verified  using  hourly  occurrence  data  for  Spokane, 
Washington,  in  mid-winter.  The  sequential  occur- 
rence structure  permits  a  two-parameter  autocorre- 
lated  exponential  (shot  noise)  intensity  process  to 
be  associated  with  the  occurrence  process  which  in 


WATER  CYCLE— Field  2 


turn  permits  the  model  to  match  rainfall  intensity 
and  occurrence  statistics  for  Denver,  Colorado,  in 
mid-summer  better  than  an  existing  five-parameter 
rectangular  pulse  Poisson  cluster  process  model. 
The  occurrence  model  can  be  directly  related  to  a 
simpler  two-state  model  for  applications  at  coarser 
time  scales.  Daily  statistics  for  the  corresponding 
two-state  model  are  shown  to  be  consistent  with 
daily  statistics  for  the  three-state  model.  The  oc- 
currence model  can  also  be  extended  to  include 
additional  weather  states  of  hydrological  signifi- 
cance, such  as  periods  of  nonprecipitating  cloud. 
(Author's  abstract) 
W90-09797 


THEORETICAL  STUDY  OF  THE  WET  RE- 
MOVAL OF  ATMOSPHERIC  POLLUTANTS. 
PART  TV:  THE  UPTAKE  AND  REDISTRIBU- 
TION OF  AEROSOL  PARTICLES  THROUGH 
NUCLEATION  AND  IMPACTION  SCAVENG- 
ING BY  GROWING  CLOUD  DROPS  AND  ICE 
PARTICLES. 

Mainz  Univ.  (Germany,  F.R.).  Meteorological 
Inst. 

R.  R.  Alheit,  A.  I.  Flossmann,  and  H.  R. 
Pruppacher. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  47,  No.  7,  p  870-887,  1990.  8  fig,  2  tab,  65  ref. 
Ministry  for  Research  and  Technology  of  the  Fed- 
eral Republic  of  Germany  Project  325-4007- 
0704580;  German  National  Science  Foundation 
Project  SFB  233. 

Descriptors:  *Aerosols,  *Air  pollution,  *Convec- 
tive  precipitation,  'Model  studies,  *Nucleation, 
•Path  of  pollutants,  *  Precipitation  scavenging, 
•Water  pollution  sources,  Cloud  liquid  water,  Coa- 
lescence, Fluid  drops,  Ice,  Numerical  analysis,  Par- 
ticle size,  Rime,  Water  vapor. 

A  theoretical  model  has  been  formulated  which 
allows  the  study  of  the  effects  of  an  ice  phase  on 
the  removal  of  atmospheric  aerosol  particles  by 
nucleation  and  impaction  scavenging  in  a  convec- 
tive  cloud.  This  microphysical  model  was  tested 
by  using  a  simple  parcel  model  with  entrainment  as 
the  dynamic  framework.  The  present  model  has 
been  applied  to  and  numerically  evaluated  for  a 
convective  cloud  in  which  the  cloud  particles 
grow  via  vapor  deposition,  collision,  and  coales- 
cence and  riming.  The  computations  were  carried 
out  for  a  rural-background  aerosol  of  given  parti- 
cle size  distribution.  Two  different  chemical  com- 
positions of  the  aerosol  particles  and  two  different 
modes  of  ice  initiation  were  considered.  The  study 
shows  for  in-cloud  scavenging:  (1)  scavenging  by 
drop  nucleation  dominates  impaction  scavenging 
by  drops  as  well  as  all  other  scavenging  mecha- 
nisms; (2)  scavenging  by  nucleation  of  snow  crys- 
tals via  drop  freezing  or  any  other  nucleation 
mechanism  dominates  impaction  scavenging  by 
snow  crystals;  (3)  impaction  scavenging  by  snow 
crystals  is,  for  the  conditions  studied,  the  least 
efficient  scavenging  mechanism;  (4)  scavenging  by 
riming  of  graupel  is  an  extremely  efficient  process; 
(5)  the  transfer  of  aerosol  mass  into  the  ice  phase 
by  riming  of  graupel  and  by  freezing  of  drops 
dominates  all  other  transfer  mechanisms;  (6)  inside 
mixed  ice-water  clouds  the  aerosol  mass  becomes 
redistributed  in  such  a  manner  that  the  main  aero- 
sol mass  is  associated  with  the  main  graupel  mass  if 
riming  is  the  dominant  process  of  precipitation 
formation,  and  with  the  main  water  mass  if  colli- 
sion and  coalescence  of  drops  in  the  dominant 
process  of  precipitation  formation.  (Author's  ab- 
stract) 
W90-09801 


EVIDENCE  OF  DETERMINISTIC  CHAOS  IN 
THE  PULSE  OF  STORM  RAINFALL. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
M.  B.  Sharifi,  K.  P.  Georgakakos,  and  I. 
Rodriguez-Iturbe. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  47,  No.  7,  p  888-893,  1990.  5  fig,  1  tab,  14  ref. 
NSF  Presidential  Young  Investigator  Award  CES- 
8657526;  National  Center  for  Supercomputing  Ap- 
plications Grant  TRA870098N. 

Descriptors:  *Attractants,  •Chaos(Mathematical), 
•Meteorological    data,    'Meteorology,    •Rainfall 


forecasting,  'Statistical  analysis,  'Storm  water, 
•Weather  forecasting,  Hydraulic  design,  Model 
studies,  Rain  gages,  Rainfall  rate. 

There  is  evidence  of  determinism  in  climate  and 
weather  related  variables.  Rainfall  data  obtained 
by  a  highly  sensitive  rain  gage  have  been  analyzed 
for  the  presence  of  strange  attractors.  Analysis  of 
three  storms  that  occurred  in  Cambridge,  Massa- 
chusetts, revealed,  for  each  storm,  the  presence  of 
a  low-dimensional  strange  attractor  with  correla- 
tion dimension  that  was  less  than  4.  The  datasets 
consist  of  the  discrete  time  series  of  the  interarrival 
times  of  one-hundredth  of  a  millimeter  rainfall 
amounts.  In  all  cases,  the  number  of  data  points  in 
the  datasets  was  at  least  3300,  which  makes  the 
evidence  of  determinism  in  storm  rainfall  strong. 
Such  a  finding,  if  followed  by  studies  that  would 
characterize  the  distribution  of  points  on  the  at- 
tractor, has  significant  implications  for  the  reliable 
long-term  prediction  of  rainfall  and,  consequently, 
for  the  design  of  large  hydraulic  structures  that  are 
at  risk  due  to  excessive  rainfall  rates.  (Fish-PTT) 
W90-09802 


LONG-TERM  VARIABILITY  OF  THE  TROPI- 
CAL AFRICAN  RAINBELT  AND  ITS  RELA- 
TION TO  RAINFALL  IN  THE  SAHEL  AND 
NORTHERN  KALAHARI. 

Tokyo  Univ.  (Japan).  Dept.  of  Geography. 
M.  Shinoda. 

Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  68,  No.  1,  p  19-35,  February  1990. 
19  fig,  23  ref.  Grant-in-Aid  for  Scientific  Research, 
(Japan)  Ministry  of  Education,  Science  and  Cul- 
ture No.  01790592. 

Descriptors:  'Climatology,  'Rain  forests,  'Rainfall 
distribution,  'Tropical  regions,  Africa,  Convective 
precipitation,  Meteorological  data  collection,  Sea- 
sonal variation,  Semiarid  climates. 

The  interannual  variability  of  tropical  rainfall  is 
closely  associated  with  the  behavior  of  the  inter- 
tropical convergence  zone  (ITCZ).  Through  a 
quantitative  analysis  of  tropical  rainbelts,  determi- 
nation of  the  critical  behavior  of  the  rainbelt  as  to 
its  position  and/or  intensity  is  found.  The  behavior 
is  related  to  the  rainfall  variability  in  the  semiarid 
regions  of  tropical  Africa,  the  Sahel  and  northern 
Kalahari  regions.  Two  parameters  describing  the 
rainbelt  are  used:  its  center  of  gravity  and  total 
rainfall.  These  parameters  indicate  the  center  and 
intensity  of  the  convective  activity  of  the  ITCZ, 
respectively.  The  reduction  in  total  rainfall  of  the 
rainbelt  during  the  northern  summer  solstice 
season  is  the  critical  factor  in  determining  the 
continuous  reduction  of  the  Sahelian  rainfall 
during  the  period  from  the  early  1960s  to  the  mid- 
1980s.  For  the  northern  Kalahari,  the  reduction  in 
total  rainfall  of  the  rainbelt  during  the  southern 
summer  solstice  season  is  also  responsible  for  the 
below-normal  rainfall  during  the  period  between 
the  late  1950s  and  the  early  1970s.  The  southward 
advance  and  increase  in  the  total  rainfall  of  the 
rainbelt  resulted  in  the  wet  conditions  during  the 
late  1950s.  These  results  demonstrate  that  the 
poleward  expansion  of  the  tropical  annual  rainfall 
zone  during  the  wet  period  of  the  1950s  was 
caused  by  the  concurrent  poleward  advance  and 
increase  in  total  rainfall  of  the  rainbelt  during  the 
northern  and  southern  summer  solstice  seasons. 
The  equatorward  contraction  of  the  rainfall  zone 
after  this  period  resulted  from  the  reduction  in  the 
total  rainfall  of  the  rainbelt  for  each  season.  (Au- 
thor's abstract) 
W90-09803 


CONVECTIVE  AND  STRATIFORM  COMPO- 
NENTS OF  A  WINTER  MONSOON  CLOUD 
CLUSTER  DETERMINED  FROM  GEOSYN- 
CHRONOUS INFRARED  SATELLITE  DATA. 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

S.  B.  Goldenberg,  R.  A.  Houze,  and  D.  D. 

Churchill. 

Journal  of  the  Meteorological  Society  of  Japan 

JMSJAU,  Vol.  68,  No.  1,  p  37-63,  February  1990. 

23  fig,  1  tab,  41  ref,  append.  National  Aeronautics 

and   Space  Administration  Grant   NAG5-784504. 


Precipitation — Group  2B 

Descriptors:  'Climatology,  'Cloud  physics,  'Con- 
vective precipitation,  'Meteorology,  'Monsoons, 
•Satellite  technology,  Meteorological  data  collec- 
tion, Radar,  South  China  Sea. 

A  technique  originally  devised  for  estimating  the 
convective  and  stratiform  precipitation  areas  and 
amounts  of  mesoscale  convective  cloud  systems 
from  infrared  satellite  imagery  has  been  applied  to 
a  large  cloud  cluster  observed  over  the  South 
China  Sea  during  the  Winter  Monsoon  Experiment 
(WMONEX).  The  technique  was  modified  to 
obtain  agreement  with  a  previous  analysis  of 
ground-based  radar  data  obtained  in  a  limited  part 
of  the  cluster.  The  modifications  included  altering 
the  method  for  identifying  convective  cells  in  the 
satellite  data,  accounting  for  the  extremely  cold 
cloud  tops  characteristic  of  the  WMONEX  region 
and  modifying  the  threshold  infrared  temperature 
for  the  boundary  of  the  stratiform  rain  area.  After 
obtaining  agreement  with  the  radar  analysis  over  a 
limited  portion  of  the  cluster's  area  and  lifetime, 
the  satellite  technique  was  applied  to  the  entire 
cluster  over  its  full  lifetime.  The  locations  of  the 
convective  and  stratiform  rain  areas  found  in  this 
extended  analysis  were  consistent  with  WMONEX 
research  ship  and  aircraft  data  of  the  cluster.  The 
evolution  of  total  convective  and  stratiform  pre- 
cipitation indicated  by  the  satellite  analysis  over 
the  cluster's  lifetime  was  qualitatively  consistent 
with  previous  radar  analyses  of  other  equatorial 
cloud  clusters,  except  that  this  cluster  appears  to 
have  developed  a  particularly  strong  stratiform 
component  during  its  mature  stage.  The  successful 
application  of  this  technique  to  the  WMONEX 
cloud  cluster  provides  encouragement  for  the  use 
of  this  method,  and  it  appears  that  this  technique 
will  be  a  useful  complement  to  future  spaceborne 
precipitation-measuring  radar  systems.  (Author's 
abstract) 
W90-09804 


PROBABILISTIC  QUANnTATTVE  PRECIPI- 
TATION FORECASTS  DERIVED  FROM  POPS 
AND  CONDrnONAL  PRECIPITATION 
AMOUNT  CLIMATOLOGIES. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
D.  S.  Wilks. 

Monthly  Weather  Review  MWREAB,  Vol.  118, 
No.  4,  p  874-882,  April  1990.  4  fig,  2  tab,  16  ref. 
USD  A  Regional  Project  NE-132. 

Descriptors:  'Climatology,  'Meteorology,  'Pre- 
cipitation, 'Precipitation  forecasting,  'Probabilistic 
process,  'Probable  maximum  precipitation, 
•Weather  forecasting,  Climatic  data,  Meteorologi- 
cal data,  Texas. 

Probabilistic  quantitative  precipitation  forecasts 
(PQPFs)  for  discrete  amount  classes  can  be  formu- 
lated as  the  product  of  precipitation  probabilities 
(as  issued  in  probability  of  precipitation  (PoP)  fore- 
casts) and  the  climatological  PoPs  in  specified  cat- 
egories conditional  on  the  occurrence  of  measura- 
ble precipitation.  Such  forecasts  were  investigated 
for  the  12-24  hour  projection  using  two  types  of 
conditional  climatologies.  The  first  involves  simply 
the  conditional  PoPs  in  selected  amount  classes 
given  that  at  least  0.254  mm  occurred.  The  second 
conditional  climatology  involves  three  distribu- 
tions for  the  same  events,  conditional  on  both  the 
occurrence  of  measurable  precipitation  and  on  the 
magnitude  of  the  PoP  forecast.  Comparison  of  the 
conditional  climatological  distributions  shows 
clearly  that  forecast  periods  for  which  'high'  (60- 
100%)  PoPs  were  issued  are  characterized  by  dis- 
tributions having  higher  probabilities  of  larger 
amounts  and  lower  probabilities  of  lower  amounts, 
as  compared  to  both  distributions  conditioned  on 
other  PoP  categories  and  distributions  not  condi- 
tioned on  the  PoP  forecasts.  The  reverse  is  true  of 
distributions  conditioned  on  'low'  (0-20%)  PoP 
values.  These  are  seen  to  be  general  properties  for 
the  conterminous  U.S.  Forecast  results  for  sites  in 
Texas  from  1981  to  1982  show  that  the  present 
forecasts  show  skill  comparable  to  that  exhibited 
by  the  subjective  PQPFs  .  Use  of  climatological 
precipitation  amount  distributions  conditioned  on 
the  magnitude  of  the  subjective  PoP  forecasts  im- 
proves overall  skill  scores  only  modestly,  but  in  a 
way  that  allows  more  frequent  use  of  higher  prob- 
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abilities  for  the  larger  precipitation  amount  catego- 
ries. (Author's  abstract) 
W90-09807 


BOUNDARY  LAYER  STRUCTURE  AND  DY- 
NAMICS IN  OUTER  HURRICANE  RAIN- 
BANDS.  PART  1:  MESOSCALE  RAINFALL 
AND  KINEMATIC  STRUCTURE. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 
M.  D.  Powell. 

Monthly  Weather  Review  MWREAB,  Vol.  118, 
No.  4,  p  891-917,  April  1990.  19  fig,  49  ref. 

Descriptors:  'Boundary  layers,  'Cyclonic  precipi- 
tation, 'Hurricanes,  'Meteorology,  'Rainfall  dis- 
position, 'Storms,  Convective  precipitation,  Shear, 
Wind  velocity. 

Results  of  hurricane  boundary  layer  experiments 
conducted  in  outer  rainbands  of  Hurricanes  Jose- 
phine (1984)  and  Earl  (1986)  are  presented.  Com- 
parisons of  precipitation  and  kinematic  structures 
in  these  storms  and  in  Hurricane  Floyd  (1981) 
indicate  that  principal  rainbands  have  common 
characteristic  mesoscale  and  convective-scale  fea- 
tures in  the  boundary  layer.  The  two-dimensional 
mesoscale  structure  suggests  that  these  rainbands 
are  made  up  of  a  linear  aggregate  of  cellular  reflec- 
tivity elements  (on  the  inner,  upshear  side  of  the 
band)  and  stratiform  rain  (on  the  outer  downshear 
side).  The  bands  are  oriented  perpendicular  to  the 
shear  above  the  boundary  layer  and  cells  move 
downband  at  about  85%  of  the  density-weighted 
mean  wind  speed  of  the  0.2-6  km  layer.  The 
boundary-layer  wind  field  is  strongly  influenced  by 
the  rainband  with  alongband  and  crossband  wind 
maxima  located  on  the  outer  side  of  the  band  axis, 
and  minima  4-8  km  to  the  inner  side.  Maximum 
crossband  convergence  and  cyclonic  shear  vortici- 
ty  are  also  found  to  the  inner  side  of  the  rainband 
axis.  Updrafts  and  downdrafts  are  preferentially 
located  on  the  inner  side  of  the  band  axis,  with 
some  downdrafts  spreading  out  at  the  surface.  The 
band-relative  positions  of  the  updraft  and  perturba- 
tion pressure  minimum  suggest  that  the  minimum 
may  be  produced  by  interaction  of  the  wind  shear 
and  the  updraft.  Outer  hurricane  rainbands  show 
many  similarities  to  tropical  squall  lines,  major 
differences  are  associated  with  propagation  and  the 
structure  of  the  leading  and  trailing  edges.  (See 
also  W90-09809)  (Author's  abstract) 
W90-09808 


BOUNDARY  LAYER  STRUCTURE  AND  DY- 
NAMICS IN  OUTER  HURRICANE  RAIN- 
BANDS. PART  II:  DOWNDRAFT  MODIFICA- 
TION AND  MIXED  LAYER  RECOVERY. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 
M.  D.  Powell. 

Monthly  Weather  Review  MWREAB,  Vol.  118, 
No.  4,  p  918-938,  April  1990.  14  fig,  4  tab,  43  ref. 

Descriptors:  'Boundary  layers,  'Cyclonic  precipi- 
tation, 'Hurricanes,  'Meteorology,  'Rainfall  dis- 
position, 'Storms,  Air  circulation,  Convective  pre- 
cipitation, Evaporation  rate,  Wind  velocity. 

Recent  aircraft  boundary  layer  measurements  in 
the  vicinity  of  principal  hurricane  rainbands  have 
confirmed  that  convective  downdrafts  are  capable 
of  transporting  cool,  dry,  low  equivalent  potential 
temperature  air  to  the  surface,  where  the  mixed 
layer  is  eliminated.  The  incorporation  of  this  air 
into  convection  near  the  core  of  the  storm  may 
weaken  the  storm,  depending  upon  the  scale  of  the 
disturbance  and  the  processes  governing  the  recov- 
ery of  the  air  while  it  is  flowing  toward  the 
eyewall.  The  thermodynamic  characteristics  of  the 
boundary  layer  in  outer  convective  hurricane  rain- 
bands provide  evidence  for  downdraft  modifica- 
tion mechanisms  and  determine  the  extent  to 
which  disturbed  boundary-layer  air  may  be  re- 
stored on  its  trajectory  to  the  storm.  Mixed-layer 
model  calculations  were  made  to  estimate  the 
extent  to  which  initially  disturbed  boundary-layer 
profiles  were  restored  to  values  characteristic  of 
undisturbed  conditions.  The  moistening  effect  of 


rain  evaporation  is  overcome  by  an  increase  in 
entrainment  produced  by  differential  evaporation 
cooling  over  the  transition,  reducing  the  recovery. 
Modification  of  the  boundary  layer  by  rainband 
downdrafts  may  be  responsible  for  changes  in  the 
storm  intensity.  Much  additional  work  is  required 
to  determine  appropriate  entrainment  mechanisms 
in  strong  winds  over  water.  (See  also  W90-09808) 
(Author's  abstract) 
W90-09809 


POSSIBILITIES  AND  LIMITATIONS  OF 
RAINFALL  ANALYSIS  FOR  PREDICTING 
CROP-AVAILABLE  WATER  (UNCERTAIN- 
TIES IN  THE  LENGTH  OF  THE  RAINY 
SEASON). 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09812 


INTERPRETING  THE  RESULTS  FROM  SIMU- 
LATED DROUGHT  EXPERIMENTS. 

Reading  Univ.  (England).  Dept.  of  Applied  Statis- 
tics. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09814 


SOLUBILITY  OF  VOLATILE  ELECTROLYTES 
IN  MULTICOMPONENT  SOLUTIONS  WITH 
ATMOSPHERIC  APPLICATIONS. 

Plymouth  Marine  Lab.  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09851 


ASSESSMENT  OF  THE  POTENTIAL  EFFECTS 
OF  CLIMATE  CHANGE  ON  WATER  RE- 
SOURCES OF  THE  DELAWARE  RTVER 
BASIN:  WORK  PLAN  FOR  1988-90. 

Geological  Survey,  West  Trenton,  NJ.  Water  Re- 
sources Div. 

M.  A.  Ayers,  and  G.  H.  Leavesley. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-478,  1989.  37  p,  10  fig,  68  ref. 

Descriptors:  'Climate  changes,  'Climatology, 
'Delaware  River  Basin,  'Global  wanning,  *Hy- 
drologic  modeling,  'Hydrologic  models,  'Model 
studies,  Climatic  changes,  Estuary  modeling,  Eva- 
potranspiration,  Runoff,  Water  supply  studies. 

The  current  consensus  is  that  some  global  atmos- 
pheric warming  will  occur  as  a  result  of  increasing 
'greenhouse'  gases.  Water  resources  scientists, 
planners,  and  managers  are  concerned  about  the 
uncertainty  associated  with  climatic-change  effects 
on  water  supplies  and  what  planning  might  be 
necessary  to  mitigate  the  effects.  Collaborative 
studies  between  climatologists,  hydrologists,  biolo- 
gists, and  others  are  needed  to  gain  this  under- 
standing. The  Delaware  River  basin  study  is  an 
interdisciplinary  effort  on  the  part  of  the  U.S. 
Geological  Survey  that  was  initiated  to  improve 
understanding  of  the  sensitivity  of  the  basin's  water 
resources  to  the  potential  effects  of  climate  change. 
The  Delaware  River  basin  is  12,765  sq  mi  in  area, 
crosses  five  physiographic  provinces,  and  supplies 
water  for  an  estimated  20  million  people  within 
and  outside  the  basin.  Climate  change  presumably 
will  result  in  changes  in  precipitation  and  tempera- 
ture and  could  have  significant  effects  on  evapo- 
transpiration,  streamflow,  and  groundwater  re- 
charge. A  rise  in  sea  level  is  likely  to  accompany 
global  warming  and,  depending  on  changes  in 
freshwater  inflows,  could  alter  the  salinity  of  the 
Estuary  and  increase  saline-water  intrusion  into 
adjacent  aquifer  systems.  Because  the  potential  ef- 
fects are  not  well  understood,  this  report  discusses 
how  the  effects  of  climate  change  on  the  basin's 
water  resources  might  be  defined  and  evaluated. 
The  study  objective  is  to  investigate  the  basin's 
hydrologic  response,  under  existing  water  manage- 
ment policy  and  infrastructure,  to  various  scenarios 
of  climate  change.  Specific  objectives  include  de- 
fining the  temporal  and  spatial  variability  of  basin 
hydrology  under  existing  climate  conditions,  de- 
veloping climate-change  scenarios,  and  evaluating 
the  potential  effects  and  sensitivities  of  basin  water 
availability  to  these  scenarios.  The  objectives  will 
be  accomplished  through  intensive  modeling  anal- 


ysis of  the  basin's  climate,  watershed,  estuary,  and 

aquifer  systems.  (USGS) 

W90-09894 


FLOOD    OF   JANUARY    1982    IN    THE    SAN 
FRANCISCO  BAY  AREA,  CALIFORNIA. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-O9898 


ISOTOPIC   COMPOSITION   OF   PRECIPITA- 
TION AND  GROUNDWATER  IN  CANADA. 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-09982 


VARIABILITY  (IN  TIME)  OF  THE  ISOTOPIC 
COMPOSITION  OF  PRECIPITATION:  CONSE- 
QUENCES REGARDING  THE  ISOTOPIC 
COMPOSITION  OF  HYDROLOGIC  SYSTEMS. 

Weizmann   Inst,   of  Science,   Rehovoth   (Israel). 
Dept.  of  Isotope  Research. 
J.  R.  Gat. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March- April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  551-563.  6  fig,  23  ref. 

Descriptors:  'Groundwater  recharge,  'Isotope 
studies,  'Precipitation,  'Stable  isotopes,  Hydrolo- 
gy, Isotope  fractionation,  Isotopic  composition, 
Meteorological  data,  Temporal  distribution. 

The  stable  isotopic  signature  in  precipitation  is 
primarily  imposed  by  the  synoptic  history  of  the 
air  masses,  namely,  by  vapor  origin  and  the  rainout 
history  en  route.  Mixing  patterns  in  the  cloud  and 
rain  intensity  affect  the  isotopic  composition  of 
rain  to  some  extent.  During  the  recharge  to 
groundwaters,  additional  isotopic  change  may 
occur  due  to  isotope  fractionation  which  accompa- 
nies evaporative  water  loss  from  the  surface  or  soil 
(mainly  in  arid  zones),  or  selection  of  part  of  the 
rainfall  by  runoff  or  transpiration.  Changes  in  the 
meteorological  pattern  and  climate  express  them- 
selves 'isotopically'  both  due  to  the  changing  syn- 
optic patterns  and  to  the  secondary  isotope  frac- 
tionation and  selection  which  accompany  the  rain 
forming  and  the  groundwater  recharge  process. 
For  secondary  isotope  fractionation  and  selection, 
the  rain  intensities  and  the  intervals  between  indi- 
vidual rain  events  are  of  major  importance.  (See 
also  W90-09551)  (Author's  abstract) 
W90-09983 


DEUTERIUM  CONTENT  OF  EUROPEAN  PA- 
LEOWATERS  AS  INFERRED  FROM  ISOTOP- 
IC COMPOSITION  OF  FLUID  INCLUSIONS 
TRAPPED  IN  CARBONATE  CAVE  DEPOSITS. 

Institute    of   Physics    and    Nuclear    Techniques, 

Krakow  (Poland). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09984 


CONCLUSIONS  FROM  A  TEN  YEAR  STUDY 
OF  OXYGEN-18  IN  PRECIPITATION  AND 
RUNOFF  IN  SWEDEN. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-09985 


RIVER  PROCESSES  METHODOLOGICAL  AP- 
PROACH: EXPERIENCE  WITH  THE  RIVER 
MUSONE,  ITALY. 

Florence  Univ.  (Italy).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-09991 


SCAVENGING  OF  ATMOSPHERIC  POLLUT- 
ANTS BY  CLOUDS  AND  PRECIPITATION  BY 
MEANS  OF  A  VERTICAL  WIND  TUNNEL. 
PHASE  1  (AUSWASCHEN  VON  ATMOSPHAR- 
ISCHEN  SPURENSTOFFEN  DURCH  WOLKEN 


WATER  CYCLE— Field  2 
Precipitation — Group  2B 


UND  NIEDERSCHLAG  MITTELS  EINES  VER- 
TIKALEN  WINDKANALS). 

Mainz    Univ.    (Germany,    F.R.).    Meteorological 

Inst. 

For  primary  bibliographic  entry  see  Field  2K. 

W90- 10062 


IUH  OF  GENERAL  HYDROLOGIC  SYSTEM 
MODEL. 

Anna  Univ.,  Madras  (India). 

For  primary  bibliographic  entry  see  Field  7C. 

W90-10115 


NUMERICAL  SIMULATION  OF  THE  CHEM- 
ISTRY OF  A  RAINBAND. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Mete- 
orology. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-10167 


CONTRIBUTION  OF  SULFATE  AND  DESERT 
AEROSOLS  TO  THE  ACIDIFICATION  OF 
CLOUDS  AND  RAIN  IN  ISRAEL. 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Geophysics  and 

Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10168 


MID-LATITUDE  NORTHERN  HEMISPHERE 
BACKGROUND  SULFATE  CONCENTRATION 
IN  RAINWATER. 

Oregon  State  Univ.,  Corvallis.  Dept    of  Atmos- 
pheric Sciences. 
R.  J.  Vong. 

Atmospheric  Environment  ATENBP,  Vol.  24A, 
No.  5,  p  1007-1018,  1990.  4  fig,  4  tab,  77  ref.  Forest 
Response  Program  of  NAPAP  Cooperative 
Agreement  CR8 157 14-01. 

Descriptors:  *Acid  rain,  'Chemistry  of  precipita- 
tion, *  Sulfates,  Atmospheric  chemistry,  British  Co- 
lumbia, Canada,  Hydrogen  ion  concentration, 
Oregon,  Rain,  Washington,  Water  pollution 
sources. 

The  pH  is  not  sufficient  to  characterize  the  acidity 
of  precipitation,  but  rather  its  acid-base  compo- 
nents must  be  described.  The  chemistry  of  natural 
emission  sources  as  well  as  the  mechanisms  of 
precipitation  formation  determine  the  chemistry  of 
precipitation  at  mid-latitude,  Northern  Hemisphere 
locations.  With  the  ocean  biota  as  a  source  of 
atmospheric  aerosol  S04(2-),  it  is  expected  that 
this  'background'  chemistry  will  be  dominated  by 
S04(2-).  For  the  purpose  of  this  study,  background 
was  defined  as  a  remote  site  generally  upwind  of 
urban  areas,  with  the  additional  requirement  that 
samples  with  evidence  of  contamination  by  anthro- 
pogenic sources  be  excluded.  Canadian  and  U.S. 
data  from  long-term  precipitation  monitoring  sites 
along  the  coasts  of  British  Columbia,  Oregon,  and 
Washington  were  evaluated  to  estimate  a  back- 
ground S04(2-)  concentration  in  rainwater.  In  ad- 
dition to  screening  the  data  for  charge  balance, 
collection  efficiency,  and  anthropogenic  influence, 
the  data  were  corrected  for  S04(2-)  associated 
with  sea  salt.  Results  of  this  analysis  suggest  that 
the  mid-latitude,  Northern  Hemisphere  back- 
ground excess  S04(2-)  concentration  in  rainfall 
occurs  most  frequently  in  the  range  of  12-16  mi- 
croequiv/L  with  a  mean  of  5.5  microequiv/L  and 
an  average  measured  pH  of  5.3.  (Author's  abstract) 
W90-10169 


MATHEMATICAL    MODELING    OF    CLOUD 
CHEMISTRY  IN  THE  LOS  ANGELES  BASIN. 

Bechtel  Environmental,  Inc.,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10170 


DEVELOPMENT  AND  EVALUATION  OF  AN 
ACU>  PRECIPITATION  MONITOR  FOR 
FRACTIONAL  EVENT  SAMPLING  WITH  CA- 
PABILITY FOR  REAL-TIME  PH,  AND  CON- 
DUCTIVITY MEASUREMENT. 
Northrop  Services,  Inc.,  Research  Triangle  Park, 
NC. 


For  primary  bibliographic  entry  see  Field  7B. 
W90- 10209 


SOLUBILITY  OF  MAJOR  SPECIES  IN  PRE- 
CIPITATION: FACTORS  OF  VARIATION. 

Paris-7  Univ.  (France).  Lab.  de  Physico-Chimie  de 

l'Atmosphere. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-10210 


DYNAMIC  CHEMICAL  CHARACTERIZATION 
OF  MONTANE  CLOUDS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Marine,  Earth  and  Atmospheric  Sciences. 

V.  P.  Aneja,  C.  S.  Claiborn,  R.  L.  Bradow,  R.  J. 

Paur,  and  R.  E.  Baumgardner. 

Atmospheric  Environment  ATENBP,  Vol.  24A, 

No.  3,  p  563-572,  1990.  9  fig,  4  tab,  48  ref. 

Descriptors:  'Acid  rain,  "Chemical  properties, 
*Cloud  chemistry,  "Orographic  precipitation,  Hy- 
drogen ion  concentration,  Mountains,  North  Caro- 
lina, Path  of  pollutants. 

Cloud  water  collections  have  been  made  on  Mt. 
Mitchell  using  a  nearly  real-time  cloud  and  rain 
acidity/conductivity  analyzer.  Results  are  reported 
for  integrating  times  of  approximately  five  minutes 
during  several  cloud  events  in  the  summer  and  fall 
of  1987.  Both  the  pH  and  ionic  strength  during 
cloud  events  were  found  to  be  much  more  variable 
than  previously  indicated  by  integrated  cloud  col- 
lection. Maximum  values  of  H(  +  )  and  S04(2-)  ion 
concentrations  in  5-min  samples  were  as  much  as 
2.5  times  greater  than  those  measured  in  1-h  inte- 
grated collections.  These  results  are  not  influenced 
by  instrumental  variability  to  any  measurable 
extent.  Results  from  repeated  quality  control  sam- 
ples were  highly  reproducible,  and  agreement  be- 
tween integrated  collection  data  and  the  average 
values  of  5-min  sequential  samples  was  also  very 
good.  (Author's  abstract) 
W90-10211 


UNIFIED  WET  DEPOSITION  DATA  SUMMA- 
RIES FOR  NORTH  AMERICA:  DATA  SUMMA- 
RY PROCEDURES  AND  RESULTS  FOR  1980- 
1986. 

Battelle-Northwest,  Richland,  WA. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-10212 


ION-SELECTIVE  FIELD  EFFECT  TRANSIS- 
TOR FOR  IN  SITU  PH  MONITORING  OF  WET 
DEPOSITION. 

Zurich    Univ.    (Switzerland).    Inst,    of   Inorganic 

Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-10273 


UPPER  AIR  TROUGH  AXIS  ORIENTATION 
AND  THE  SPATIAL  DISTRIBUTION  OF  RAIN- 
FALL OVER  ISRAEL. 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
A.  Zangvil,  and  P.  Druian. 

International  Journal  of  Climatology  IJCLEU, 
Vol.  10,  No.  1,  p  57-62,  January/February  1990.  1 
fig,  2  tab,  14  ref. 

Descriptors:  "Atmospheric  circulation,  "Climatol- 
ogy, "Israel,  "Meteorology,  "Rainfall  distribution, 
Mediterranean  Sea. 

Since  Israel  is  located  far  from  large  oceans,  avail- 
ability of  moisture  may  be  a  limiting  factor  in 
producing  rainfall  by  synoptic-scale  disturbances. 
Thus,  moisture  evaporating  from  the  nearby  Medi- 
terranean Sea  may  become  an  important  factor  in 
producing  precipitation  in  the  region.  A  simple 
scheme  was  deigned  to  test  the  hypothesis  that 
rainfall  over  Israel  is  largely  affected  by  the  trajec- 
tories of  air  prior  to  the  rain  event.  The  relation- 
ship between  air  trajectories  before  a  rain  event 
and  the  intensity  and  spatial  distribution  of  rain 
over  Israel  was  examined.  A  large  percentage  of 
rain  events  was  associated  with  maritime  air  trajec- 
tories.  Since  the   Israeli   coastline  bends  sharply 


towards  the  west  near  latitude  31  degrees  N,  this 
means  that  the  orientation  of  synoptic  disturbances 
responsible  for  precipitation  to  the  north  of  31 
degrees  N  and  to  the  south  of  this  latitude  are 
markedly  different;  troughs  in  the  lower  tropo- 
sphere that  are  oriented  from  north-east  to  south- 
west produce  relatively  more  rain  over  the  south 
of  the  country,  while  troughs  that  are  tilted  from 
north-west  to  south-east  or  from  north  to  south 
produce  relatively  more  rainfall  over  north  and 
central  Israel.  (Author's  abstract) 
W90-10293 


DAILY         OBSERVATIONS:         NECESSITY, 
RITUAL  OR  IMPOSITION. 

Meteorological    Service,    Wellington    (New    Zea- 
land). 

For  primary  bibliographic  entry  see  Field  7A. 
W90- 10294 


FOGWATER    CHEMISTRY    AT    RIVERSIDE, 
CALIFORNIA. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10324 


ELEMENTS  IN  THE  PRECIPITATION  OF  S. 
PAULO  CITY  (BRAZIL). 

Instituto   de   Pesquisas   Espaciais,    Sao   Jose   dos 
Campos  (Brazil). 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10325 


ACIDIC   DEPOSITION:   SULPHUR   AND   NI- 
TROGEN OXIDES. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10349 


SULPHUR  AND  NITROGEN  IN  THE  ATMOS- 
PHERE. 

Calgary  Univ.   (Alberta).   Kananaskis  Centre   for 

Environmental  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10350 


CHARACTERISTICS  OF  THE  BACKGROUND 
AIR  QUALITY. 

Calgary  Univ.   (Alberta).   Kananaskis  Centre  for 

Environmental  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10351 


WET  AND  DRY  DEPOSITION  OF  AIR  POL- 
LUTANTS IN  ALBERTA. 

Calgary  Univ.   (Alberta).   Kananaskis  Centre  for 
Environmental  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10353 


ANTHROPOGENIC  SOURCES  OF  ACIDIC 
AND  ACIDIFYING  AIR  POLLUTANTS  IN  AL- 
BERTA. 

Western  Research,  Calgary  (Alberta). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10354 


SNOW  COVER  AND  GLACIER  VARIATIONS. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-10374 


FACTORS  INFLUENCING  THE  QUALITY  OF 
SNOW  PRECIPITATION  AND  SNOW 
THROUGHFALL  AT  A  SIERRA  NEVADA 
SITE. 

Pacific  Southwest  Forest  and  Range  Experiment 
Station,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  2C. 
W90- 10456 
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Field  2— WATER  CYCLE 


Group  2B — Precipitation 


PRECIPITATION  MEASURED  BY  DUAL 
GAGES,  WYOMING-SHIELDED  GAGES,  AND 
IN  A  FOREST  OPENING. 

Rocky  Mountain   Forest  and  Range  Experiment 
Station,  Laramie,  WY.  Forestry  Sciences  Lab. 
D.  L.  Sturges. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  387-396,  5  fig, 
3  tab,  12  ref. 

Descriptors:  *Cold  regions,  *Data  acquisition, 
•Measuring  instruments,  *  Precipitation  gages, 
*Snow,  Comparison  studies,  Precipitation,  Rain 
gages,   Wind   velocity,   Wyoming-shielded   gages. 

Precipitation  measured  by  dual  gages  and  a  Wyo- 
ming-shielded gage  in  exposed  locations  was  com- 
pared to  that  measured  in  a  nearby  forest  stand. 
The  Wyoming  gage  was  designed  to  be  used  in  an 
exposed  and  windy  environment.  The  shield  pro- 
vided adequate  protection  from  wind  and  rain,  but 
not  for  snow.  The  Wyoming-shielded  gage  meas- 
ured 37%  to  53%  of  actual  precipitation  between 
November  and  March,  when  air  temperatures 
were  well  below  freezing  and  monthly  wind 
speeds  were  at  a  maximum.  Analysis  of  individual 
snowfall  events  indicated  that  undermeasurement 
was  directly  related  to  wind  speed.  The  precipita- 
tion deficit  increased  about  7%  for  each  1  meter 
per  second  increase  in  wind  speed  for  storms  with 
air  temperatures  below  -2  C.  Estimates  of  precipi- 
tation determined  from  dual  gages  were  not  statis- 
tically different  from  measurements  in  the  forest 
stand  in  8  to  12  months.  (See  also  W90- 10434) 
(Author's  abstract) 
W90-10478 


2C.  Snow,  Ice,  and  Frost 


PRECIPITATION  RETRIEVAL  OVER  LAND 
AND  OCEAN  WITH  THE  SSM/I:  IDENTIFICA- 
TION AND  CHARACTERISTICS  OF  THE 
SCATTERING  SIGNAL. 

National  Aeronautics  and  Space  Administration, 

Huntsville,  AL.  George  C.  Marshall  Space  Flight 

Center. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09622 


EFFECT    OF    ANTECEDENT    FREEZE-THAW 

FREQUENCY  ON  RUNOFF  AND  SOIL  LOSS 

FROM  FROZEN  SOIL  WLTH  AND  WITHOUT 

SUBSOIL     COMPACTION     AND     GROUND 

COVER. 

Agriculture      Canada,      Charlottetown      (Prince 

Edward  Island).  Research  Station. 

L.  M.  Edwards,  and  J.  R.  Burney. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

69,  No.  4,  p  799-811,  November  1989.  5  fig,  3  tab, 

29  ref. 

Descriptors:  *Freeze-thaw  tests,  *Prince  Edward 
Island,  'Runoff,  *Soil  erosion,  Comparison  studies, 
Erosion,  Rye,  Sediment  yield,  Simulated  rainfall, 
Soil  compaction,  Soil  conservation,  Vegetation  ef- 
fects. 

Three  soils  from  Prince  Edward  Island  (a  loam,  a 
fine  sandy  loam,  and  a  sandy  loam)  were  tested 
under  a  laboratory  rainfall  simulator  to  examine 
the  effects  of  frequency  of  freezing  and  thawing, 
winter  rye  cover,  incorporated  cereal  residue,  and 
subsoil  compaction  on  runoff  volume  and  sediment 
loss.  Wooden  soil  boxes  were  subjected  to  simulat- 
ed rain  (1)  at  the  end  of  a  10-day  freezing  period 
and  (2)  at  the  end  of  the  5th  24-hr  freezing  period 
of  a  10-day  alternating  freeze-thaw  cycle  (freeze/ 
thaw).  Where  the  soil  was  continuously  frozen  for 
10  days,  there  was  178%  greater  sediment  loss  and 
160%  greater  runoff  than  with  daily  freeze/thaw 
over  the  same  period,  but  there  was  no  difference 
in  sediment  concentration.  Incorporated  cereal  res- 
idue decreased  sediment  loss  to  50%  and  runoff  to 
77%  of  that  from  bare  soil.  Winter  rye  cover 
decreased  sediment  loss  to  73%  of  that  from  bare 
soil.  Simulated  soil  compaction  caused  a  45%  in- 
crease in  sediment  loss.  The  loam  soil  showed 
16.5%    greater    loss    of    fine    sediment    fractions 


<0.075    mm    than    the    fine    sandy    loam    which 
showed  23.4%  greater  loss  than  the  sandy  loam. 
(Author's  abstract) 
W90-09720 


BEHAVIOUR  OF  ALUMINUM  SPECIES 
DURING  SNOWMELT,  BOTH  DOWNSTREAM 
AND  AFTER  MIXING  WITH  NONACIDIC 
WATERS. 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09761 


GLACIAL  MELTWATER  INPUT  TO  THE 
ALASKA  COASTAL  CURRENT:  EVIDENCE 
FROM  OXYGEN  ISOTOPE  MEASUREMENTS. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
G.  W.  Kipphut. 

Journal  of  Geophysical  Research  (C)  Oceans 
JGRCEY,  Vol.  95,  No.  4,  p  5177-5181,  April  15, 
1990.  2  fig,  3  tab,  22  ref.  NSF  Grant  OCE-8208306. 

Descriptors:  'Coastal  waters,  'Glacial  streams, 
•Glaciohydrology,  'Isotopic  tracers,  'Snowmelt, 
Alaska,  Gulf  of  Alaska,  Ocean  circulation,  Oxygen 
isotopes,  Saline-freshwater  interfaces,  Water  cur- 
rents. 

A  study  of  the  oxygen  isotopic  composition  of 
coastal,  pelagic,  and  fresh  waters  from  the  north- 
ern Gulf  of  Alaska  region  was  undertaken  to  inves- 
tigate whether  isotopic  tracers  could  be  of  use  in 
determining  the  important  freshwater  inputs  to  the 
Alaska  Coastal  Current  (ACC)  and  whether  they 
could  confirm  the  presence  of  the  ACC  in  coastal 
waters  west  of  Kodiak  Island.  The  Alaska  Coastal 
Current,  the  major  coastal  circulation  feature  of 
the  northern  Gulf  of  Alaska,  can  be  distinguished 
from  oceanic  waters  on  the  basis  of  its  lower 
salinity  at  least  as  far  west  as  Kodiak  Island.  This 
study  adds  significantly  to  the  small  amount  of 
oxygen  isotopic  information  available  for  the 
waters  of  this  region.  The  isotopic  results  suggest 
that  in  late  summer,  glacial  meltwater  may  provide 
a  substantial  portion  of  the  total  freshwater  runoff 
into  the  ACC,  and  that  the  ACC  does  extend  as  far 
to  the  west  as  Unimak  Pass.  (Author's  abstract) 
W90-09789 


ORIGINS  AND  VARIATIONS  OF  NITRATE  IN 
SOUTH  POLAR  PRECIPITATION. 

Laboratoire   de   Glaciologie   et   Geophysique   de 
l'Environnement,   Saint-Martin  d'Heres  (France). 
For  primary  bibliographic  entry  see  Field  2A. 
W90-09790 


SNOWMELT  OF  MT.  HERMON  AND  ITS 
CONTRIBUTION  TO  THE  SOURCES  OF  THE 
JORDAN  RIVER. 

Ministry  of  Agriculture,  Haifa  (Israel).  Hydrologi- 

cal  Service. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09791 


INTAKE  DESIGN  FOR  ICE  CONDITIONS. 

Cold    Regions   Research    and    Engineering    Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-09994 


INSTREAM     HABITAT    MODELING    TECH- 
NIQUES. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 10009 


ALTERNATIVE  APPROACHES  IN  PREDICT- 
ING TROUT  POPULATIONS  FROM  HABITAT 
IN  STREAMS. 

Ontario   Ministry   of  Natural   Resources,    Picton. 

Lake  Ontario  Fisheries  Unit. 

For  primary  bibliographic  entry  see  Field  81. 

W90-10010 


LABORATORY  STUDY  OF  THE  EFFICIENCY 
WITH  WHICH  AEROSOL  PARTICLES  ARE 
SCAVENGED  BY  SNOW  FLAKES. 

Mainz  Univ.  (Germany,  F.R.).  Inst,  of  Meteorolo- 
gie. 

S.  K.  Mitra,  U.  Barth,  and  H.  R.  Pruppacher. 
Atmospheric  Environment  ATENBP,  Vol.  24A, 
No.  5,  p  1247-1254,  1990.  3  fig,  48  ref.  West 
German  Ministry  for  Research  and  Technology 
Project  325-4007-0704580,  and  German  NSF 
Project  SFB-233. 

Descriptors:  'Aerosols,  'Air  pollution,  'Atmos- 
pheric chemistry,  'Path  of  pollutants,  'Precipita- 
tion scavenging,  'Water  pollution  sources,  Chem- 
istry of  precipitation,  Ice,  Mathematical  studies, 
Particle  size,  Precipitation. 

The  current  efficiency  with  which  aerosol  particles 
are  collected  by  snow  crystals  and  aggregates  of 
snow  crystals  (snow  flakes)  was  evaluated.  In  this 
evaluation  recent  experiments  were  incorporated 
and  carried  out  with  naturally  as  well  as  with 
laboratory  grown  snow  flakes  inside  a  large  walk- 
in  cold  chamber.  The  evaluation  shows  that  snow 
flakes  are  considerably  more  efficient  in  scaveng- 
ing aerosol  particles  than  single  snow  crystals.  This 
result  is  supported  by  recent  wind  tunnel  studies 
on  the  uptake  of  supercooled  drops  by  snow  flakes, 
and  by  theoretical  studies  which  attribute  the  high 
collection  efficiency  of  snow  flakes  to  a  filtering 
effect  involving  the  open  mesh  structure  of  snow 
flakes.  This  conclusion  can  be  understood  on  the 
basis  of  an  analysis  of  the  available  collection  effi- 
ciencies of  aerosol  particles  by  single  snow  crystals 
and  snow  flakes  in  terms  of  the  Stokes  number. 
This  analysis  shows  that  scavenging  of  aerosol 
particles  larger  than  0.2  micrometer  by  snow  crys- 
tals larger  than  1  mm  in  diameter  is  controlled  by 
inertial  capture.  This  mechanism  plays  only  a  very 
minor  role  in  the  capture  of  aerosol  particles  by 
snow  flakes.  (Author's  abstract) 
W90-10166 


SEGREGATION  POTENTIAL-PRESSURE--SA- 
LINITY  RELATIONSHIPS  NEAR  THERMAL 
STEADY  STATE  FOR  A  CLAYEY  SILT. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2G 
W90-10172 


GEOCHEMISTRY  OF  SUBGLACIAL  CAL- 
CITES:  IMPLICATIONS  FOR  THE  HYDROLO- 
GY OF  THE  BASAL  WATER  FILM. 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
M.  Sharp,  J.  L.  Tison,  and  G.  Fierens. 
Arctic  and  Alpine  Research  ATLPAV,  Vol.  22, 
No.  2,  p  141-152,  May  1990.  7  fig,  3  tab,  32  ref. 

Descriptors:  'Calcite,  'Geochemistry,  'Glaciers, 
♦Glaciohydrology,  'Glaciology,  'Switzerland, 
Calcium,  Chemical  precipitation,  Ice,  Magnesium, 
Oxygen,  Strontium. 

Three  types  of  calcite  precipitate  are  found  in  the 
proglacial  area  of  the  Glacier  de  Tsanfleuron, 
Switzerland.  Sparite  and  micrite  form  part  of  an 
evolutionary  series  precipitated  in  response  to 
solute  concentration  as  a  result  of  progressive 
freezing  of  the  subglacial  water  film.  Sparite  forms 
under  open-system  conditions  or  during  the  early 
stages  of  freezing  under  closed-system  conditions, 
while  micrite  forms  during  the  final  stages  of 
closed-system  freezing.  Sparite  has  a  gamma- 18-0 
composition  which  is  heavier  than  that  of  micrite, 
higher  Ca/Sr  and  Ca/Mg  ratios,  and  a  lower  impu- 
rity content.  Micrite  is  precipitated  from  water 
which  is  more  supersaturated  with  respect  to  cal- 
cite than  that  from  which  sparite  is  precipitated.  At 
times  when  precipitates  are  forming,  film  flow  is 
dominated  by  basally  produced  waters  which  are 
richer  in  1 8-0  than  glacier  ice  as  a  result  of  selec- 
tive drainage  of  16-O-rich  residual  waters  into  the 
main  linked-cavity  drainage  system  beneath  the 
glacier.  Compositional  characteristics  of  the  subg- 
lacial calcites  indicate  that  neither  type  of  precipi- 
tate could  form  if  the  film  was  transporting  large 
volumes  of  water  derived  from  bulk  glacier  ice. 
The  origin  of  white  deposits  is  less  well  under- 
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stood.  They  have  a  pustular  morphology  reminis- 
cent of  some  bacterial  calcites  and  some  samples 
display  unusually  heavy  gamma- 13-C  values. 
These  could  be  explained  by  precipitation  of  cal- 
cite  in  equilibrium  with  atmospheric  C02  or  as  a 
result  of  fractionation  due  to  photosynthetic  re- 
moval of  12-C  from  the  water  by  cyanobacteria.  In 
either  case,  formation  in  submarginal  cavities 
where  there  is  free  access  to  light  and  to  the 
atmosphere  may  be  favored.  (Author's  abstract) 
W90- 10261 


COMPARISON  OF  MELT  ENERGY  COMPU- 
TATIONS AND  ABLATOMETER  MEASURE- 
MENTS ON  MELTING  ICE  AND  SNOW. 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

D.  S.  Munro. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  22, 

No.  2,  p  153-162,  May  1990.  6  fig,  2  tab,  30  ref. 

Descriptors:  'Ablation,  *Alberta,  *Energy,  •Melt- 
ing, 'Meteorology,  *Snowmelt,  Canada,  Diurnal 
variation,  Peyto  Glacier,  Runoff. 

Micrometeorological  techniques  were  used  to 
compute  hourly  melt  energy  for  ablating  ice  and 
snow  surfaces  on  Peyto  Glacier,  Alberta,  Canada. 
The  computations  were  compared  with  measure- 
ments taken  from  electronic  ablatometers  which 
directly  monitored  surface  lowering.  Agreement 
between  daily  totals  obtained  from  the  two  meth- 
ods was  found  to  be  excellent  for  ice  and  reason- 
ably good  for  snow.  Hourly  differences  between 
computed  and  measured  values  tended  to  exhibit  a 
diurnal  pattern  wherein  ablation  lags  the  energy 
input  to  the  surface.  Thus  the  delay  in  runoff  from 
melting  ice  and  snow  is  linked  to  diurnal  changes 
in  surface  water  storage.  (Author's  abstract) 
W90- 10262 


AIRBORNE  DISCRIMINATION  BETWEEN 
ICE  AND  WATER:  APPLICATION  TO  THE 
LASER  MEASUREMENT  OF  CHLOROPHYLL- 
IN- WATER  IN  A  MARGINAL  ICE  ZONE. 

National  Aeronautics  and  Space  Administration, 

Wallops  Island,  VA.  Wallops  Flight  Center. 

F.  E.  Hoge,  C.  W.  Wright,  R.  N.  Swift,  and  J.  K. 

Yungel. 

Remote  Sensing  of  the  Environment  RSEEA7, 

Vol.  30,  No.  1,  p  67-76,  1989.  4  fig,  27  ref. 

Descriptors:  'Chlorophyll,  *Ice-water  interfaces, 
•Lasers,  'Lidar,  *Phytoplankton,  'Remote  sens- 
ing, *Sea  ice,  Data  acquisition,  Fluorescence, 
Greenland  Sea,  Ice  breakup,  Photoactivation,  Pig- 
ments, Upwelling. 

The  concurrent  active-passive  measurement  capa- 
bilities of  the  NASA  Airborne  Oceanographic 
Lidar  were  used  to  discriminate  between  ice  and 
water  in  a  large  ice  field  within  the  Greenland  Sea, 
and  to  achieve  the  detection  and  measurement  of 
chlorophyll-in-water  by  laser-induced  and  water- 
raman-normalized  pigment  fluorescence.  Passive 
upwelled  radiances  from  sea  ice  are  significantly 
stronger  than  those  from  the  neighboring  water, 
even  when  the  optical  receiver  field-of-view  is 
only  partially  filled  with  ice.  Thus,  weaker  passive 
upwelled  radiances,  together  with  concurrently  ac- 
quired laser-induced  spectra,  can  confidently  be 
assigned  to  the  intervening  water  column.  The 
laser-induced  spectrum  can  then  be  processed 
using  previously  established  methods  to  measure 
the  chlorophyll-in-water  concentration.  Significant 
phytoplankton  patchiness  and  elevated  chlorophyll 
concentrations  were  found  within  the  waters  of  the 
melting  ice  compared  to  ice-free  regions  just  out- 
side the  ice  field.  (Author's  abstract) 
W90- 10305 


METHOD  FOR  MEASURING  SNOW  DEPTH 
USING  FINE-RESOLUTION  RADARS. 

Kansas  Univ.,  Lawrence.  Center  for  Research. 
G.  T.  Lei,  R.  K.  Moore,  and  S.  P.  Gogineni. 
Remote   Sensing   of  the   Environment   RSEEA7, 
Vol.  30,  No.  2,  p  151-158,  1989.  4  fig,  5  tab,  8  ref. 
U.S.  Office  of  Naval  Research  Contract  N00014- 
85-K-0200. 


Descriptors:  *  Radar,  *  Remote  sensing,  *Snow 
depth,  Canada,  Data  acquisition,  Mould  Bay,  Pre- 
cipitation, Snow  cover. 

A  new  method  for  determining  snow  depth  over  a 
horizontal  surface  uses  the  fading  statistics  for  a 
radar  that  has  excess  range  bandwidth.  The 
number  of  independent  samples  per  measurement 
with  such  a  radar  depends  on  the  depth  of  the 
snow  contributing  to  volume  scatter.  With  deeper 
snow,  and  thus  more  volume  scatter,  the  variance 
of  the  signals  is  reduced.  Thus,  the  variance  may 
be  used  to  estimate  the  snow  depth.  Dry  snow  is 
required  so  that  the  volume  scatter  from  within  is 
not  attenuated  significantly.  The  radar  used  must 
have  a  bandwidth  considerably  greater  than  that 
required  for  the  range  resolution  used,  and  could 
be  deployed  on  a  helicopter  or  low-flying  aircraft, 
as  well  as  on  a  sled.  The  method  was  tested  using  a 
wide-band  beam-limited  FMCW  scatterometer 
mounted  on  a  sled  pulled  over  snow-covered  sea 
ice  at  Mould  Bay,  Northwest  Territories,  Canada 
in  the  spring  of  1983.  Although  only  a  single  test 
was  possible,  the  results  indicate  the  validity  of  the 
method.  (Author's  abstract) 
W90- 10307 


SNOW  COVER  AND  GLACIER  VARIATIONS. 

Proceedings  of  a  Symposium  held  in  Baltimore, 
Maryland,  May  10-19,  1989.  IAHS  Publication  No. 
183.  International  Association  of  Hydrological  Sci- 
ences, Washington,  DC.  1989.  lllp.  Edited  by 
Samuel  C.  Colbeck. 

Descriptors:  'Glaciers,  'Glaciology,  *Ice,  'Paleo- 
climatology,  *Snow  cover,  *Snow  surveys,  •Sym- 
posium, 'Time  series  analysis,  Baseline  studies, 
Canada,  China,  Glacial  drift,  Glacier  mass  balance, 
Runoff,  USSR,  United  States. 

The  International  Commission  on  Snow  and  Ice  of 
the  International  Association  of  Hydrological  Sci- 
ences has  long  supported  the  use  of  ice  cores  from 
ice  sheets  for  establishing  paleoclimatic  and  other 
environmental  records.  The  goal  of  this  symposi- 
um was  to  concentrate  on  the  use  of  time-series 
analysis  for  understanding  these  important  records. 
From  China,  snow  cover  records  for  thirty  years 
and  recent  variations  in  178  glaciers  are  presented. 
These  are  complemented  by  paleoglacier  studies  in 
the  Tien  Shan  of  the  U.S.S.R.  and  Mount  Logan  of 
Canada.  Twenty  years  of  data  are  analyzed  for 
glaciers  from  the  American  northwest  and  for  two 
sites  in  China.  In  addition,  22  glaciers  in  China  are 
classified  according  to  their  climatic  influences.  A 
large  amount  of  information  has  been  gained  about 
snow  and  ice's  response  to  climatic  developments. 
Also  included  are  items  that  deal  with  smaller  scale 
problems,  such  as  water  flow  through  snow,  mass 
balance,  and  water  runoff.  (See  W90-10375  thru 
W90- 10387)  (Agostine-PTT) 
W90-10374 


RECENT  TRENDS  AND  REGIONAL  DIFFER- 
ENTIATION OF  SNOW  VARIATION  IN 
CHINA. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Geocryology. 
P.Li. 

IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,  DC.  1989.  8  fig,  10  ref.  National 
Science  Foundation  of  China  Grant  4880019. 

Descriptors:  'China,  'Climatic  data,  'Climatology, 
'Snow  accumulation,  'Snow  cover,  'Snow  sur- 
veys, 'Time  series  analysis,  Air  pollution  effects, 
El  Nino/Southern  Oscillation,  Global  patterns, 
Seasonal  variation,  Spatial  variation,  Temperature 
effects,  Volcanoes. 

Daily  snow  cover  data  based  on  complete  records 
from  more  than  2300  ground  stations  were  used  to 
create  a  long-term  data  base  of  snowfall,  snow 
depth  and  snow  cover  duration  on  a  regional  scale. 
The  recent  trends  and  regional  differentiation  of 
snow  variation  in  China  are  then  analyzed.  The 
time  series  analysis  over  the  past  30  years  shows 
that  the  annual  snowfall  amount,  as  well  as  the 


winter  cumulative  snow  depth,  is  positively  corre- 
lated with  the  global  mean  temperature,  increasing 
during  warming  periods  and  decreasing  during 
cooling  periods.  A  synchronous  relationship  exists 
between  a  global  pattern  of  oceanic  and  atmos- 
pheric anomalies  and  snow  mass  fluctuation.  At 
the  same  time,  the  year  to  year  variation  in  snow 
mass  seems  to  be  generally  out  of  phase  with 
volcanic  activity.  The  winters  with  heavier  than 
normal  snowfall  appear  to  be  associated  with  the 
El  Nino/Southern  Oscillation,  having  a  correlation 
coefficient  of  0.63;  the  winters  with  lighter  than 
normal  snow  are  associated  with  the  large  volcanic 
eruptions.  A  comparison  of  the  trends  of  snow 
fluctuation  among  regions  seems  to  show  that 
C02-induced  changes  in  seasonal  snow  is  aggra- 
vating the  regional  differentiation  between  high 
mountains  and  low  lands  as  well  as  between  moist 
and  arid  areas.  (See  also  W90- 10374)  (Agostine- 
PTT) 
W90- 10375 


MATHEMATICAL  MODEL  OF  SNOWMELT 
AND  WATER  PERCOLATION  PROCESSES  IN 
SNOW  AND  FIRN. 

Moscow  State  Univ.  (USSR). 
A.  N.  Bozhinskiy,  and  M.  S.  Krass. 
IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,  DC.  1989.  5  fig,  12  ref. 

Descriptors:  'Firn,  'Glaciers,  'Mathematical 
models,  'Model  studies,  'Percolating  water, 
'Snow,  'Snowmelt,  Bolshoy  Kavkaz  Mountains, 
Climatic  data,  Heat  transfer,  Melting,  Svalbard. 

Melting  and  water  percolation  in  snow  or  glacier 
firn  was  studied.  In  particular,  the  influence  of  heat 
exchange  between  ice  and  water  on  the  thermal 
regime  and  structure  of  the  firn  was  considered.  A 
mathematical  model  was  constructed  and  tested 
using  data  from  two  climatic  regions,  Spitsbergen 
(representative  of  polar  ice  sheets)  and  the  Cauca- 
sus (representative  of  glaciers  in  moderate  lati- 
tudes). The  numerical  results  show  that  the  forma- 
tion of  an  internal  ice  layer  is  possible  in  firn  at 
high  latitudes.  The  main  observed  features  of  the 
thermal  physics  of  firn  are  well  explained  by  the 
model.  The  total  volume  of  freezing  is  weakly 
dependent  on  grain  size  whereas  the  runoff  is 
strongly  influenced  by  grain  size.  The  observed 
temperature  profiles  in  firn  on  the  Amundsen  pla- 
teau (Spitsbergen)  agree  with  theoretical  calcula- 
tions. The  numerical  experiments  suggest  the  heat- 
ing of  the  lower  firn  layers  due  to  percolation  of 
melting  water  may  occur  in  subpolar  regions.  (See 
also  W90- 10374)  (Author's  abstract) 
W90- 10376 


HOUR-TO-HOUR  SNOWMELT  RATES  AND 
LYSIMETER  OUTFLOW  DURING  AN  ENTIRE 
ABLATION  PERIOD. 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 
forschung,  Davos  (Switzerland). 
J.  Martinec. 

IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,  DC.  1989.  p  19-28.  7  fig,  3  tab,  8  ref. 

Descriptors:  'Ablation,  'Freezing,  'Lysimeters, 
♦Snow,  'Snow  cover,  'Snowmelt,  Alps,  Mathe- 
matical models,  Precipitation  mapping,  Seasonal 
variation,  Snowpack,  Switzerland. 

At  the  test  site  of  Weissfluhjoch  in  the  Swiss  Alps, 
2540  m  above  sea  level,  hourly  snowmelt  rates 
were  computed  for  an  entire  snowmelt  season, 
which  lasted  from  9  May  to  15  July  1985.  Snow- 
pack  discharge  was  continuously  measured  using  a 
snow  lysimeter.  The  liquid  water  content  in  the 
snow  was  estimated  from  the  difference  between 
the  total  snowmelt  and  the  lysimeter  outflow.  The 
periodic  measurements  of  the  water  equivalent  of 
the  snowpack  and  continuous  measurements  of 
precipitation  were  used  to  verify  the  computed 
snowmelt  amounts  from  the  start  to  the  end  of  the 
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ablation  period.  It  was  concluded  that  the  total 
liquid  water  content  of  the  snow  cover  can  be 
evaluated  as  the  difference  between  the  computed 
liquid  input  and  the  measured  outflow.  The  com- 
puted input  rates  can  be  used  for  studies  of  the 
water  movement  in  the  snow  cover.  Direct  meas- 
urements of  the  liquid  water  content  in  the  snow 
should  improve  estimates  of  the  nightly  refreezing 
of  meltwater,  which  appears  to  be  a  significant 
factor  in  alpine  conditions.  (See  also  WTO- 10374) 
(Agostine-PTT) 
W90-10377 


ANALYSIS  OF  EVAPORATION  COEFFICIENT 
FROM  ICE  SURFACES  DURING  THE  FREEZ- 
ING SEASON  IN  NORTHERN  CHINA. 

General  Hydrological  Station  of  Liaoning  Prov- 
ince, Shenyang  (China). 

For  primary  bibliographic  entry  see  Field  2D. 
W90-10378 


ANALYSIS  AND  ESTIMATION  OF  RUNOFF 
IN  THE  BEMGGOU  BASIN  OF  THE  QILIAN 
MOUNTAINS. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst. 

of  Glaciology  and  Geocryology. 

For  primary  bibliographic  entry  see  Field  2E. 
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RECENT  VARIATIONS  OF  GLACIERS  AND 
THE  INFLUENCE  OF  CLIMATE  AND  GLA- 
CIER FLUCTUATIONS  ON  RUNOFF  IN 
CHINA. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Geocryology. 
Z.  Wang. 

IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,   DC.    1989.   p  45-52.   6  tab,    11   ref. 

Descriptors:  *China,  "Climatic  changes,  'Glacial 
variation,  *Glaciers,  *Glaciology,  *Runoff,  Cli- 
matic data,  Rivers,  Snowmelt,  Statistical  analysis, 
Time  series  analysis. 

Statistics  of  the  variations  of  178  glaciers  in  China 
are  given.  For  each  glacier,  a  value  of  glacier 
advance  and  retreat  relative  to  glacier  length  is 
calculated.  The  variation  in  Chinese  glaciers  can 
be  described  as  follows.  In  the  late  1950s  and  early 
1960s,  Chinese  glaciers  retreated  severely;  thereaf- 
ter, the  retreat  gradually  slowed,  and  it  was  mini- 
mal in  the  late  1970s.  In  the  early  1980s  (until 
1985),  the  retreat  began  again.  The  fluctuations  of 
Chinese  glaciers  in  the  1970s  were  mainly  charac- 
terized by  the  reduction  of  retreat  speed,  unlike  in 
the  Alps  (Switzerland),  where  the  proportion  of 
advancing  glaciers  increased  greatly  in  this  period. 
The  patterns  of  glacier  advance  and  retreat  are 
both  temporally  varied  and  differ  from  area  to 
area.  Glacier  retreat  affects  the  runoff  of  rivers 
supplied  by  meltwater  by  reducing  the  meltwater 
amount;  this  influence  of  glaciers  on  discharge 
varies  with  the  amount  of  glacierization  in  the 
drainage  basin.  All  analyses  show  that  for  rivers 
carrying  larger  proportions  of  meltwater,  the 
runoff  increases  as  climate  warms  and  becomes 
drier.  (See  also  W90- 10374)  (Agostine-PTT) 
W90- 10380 


ANALYSIS  OF  THE  WATER  BALANCE  AND 
THE  WATER  RESOURCES  IN  THE  MOUN- 
TAINOUS HEIHE  RIVER  BASIN. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Geocryology. 
For  primary  bibliographic  entry  see  Field  2A. 
W90- 10381 


SIMULATION  OF  THE  STOCHASTIC  PROC- 
ESSES OF  MELT  RUNOFF  FROM  HEIGOU 
GLACIER  ON  MOUNT  BOGEDA,  CHINA. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Geocryology. 
X.  Hu. 

IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 


May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,  DC.  1989.  p  61-67.  4  fig,  3  tab,  3  ref. 

Descriptors:  *China,  'Glaciers,  'Glaciology, 
•Model  studies,  'Runoff,  'Simulation  analysis, 
'Snowmelt,  'Stochastic  models,  Air  temperature, 
Mathematical  analysis,  Melt  processes,  Stochastic 
hydrology,  Time  series  analysis. 

The  combination  of  a  definite  system  and  a  sto- 
chastic system  can  be  used  to  explain  the  formation 
mechanisms  of  glacier  melt  runoff  processes.  This 
combination  can  form  a  new  synthetic  system  of 
analytical  methods,  and  make  analysis  of  both  the 
physical  causes  of  the  glacier  melt  processes  and 
mathematical  methods  deeper  and  more  rational. 
The  processes  creating  the  daily  mean  discharge  of 
a  melting  glacier  could  be  regarded  as  the  combi- 
nation of  two  systems,  one  indicating  the  air  tem- 
perature influence  and  the  other  reflecting  the 
stochasticity  of  a  time  series.  A  model  was  created 
to  describe  this  which  consisted  of  a  multivariable 
regression  model  with  temperature  as  its  variable 
and  an  autoregression  model.  There  is  significant 
correlation  between  the  simulated  series  and  an 
observational  series,  where  the  degree  of  confi- 
dence is  a  =  0.01.  During  July  and  August,  the 
mean  simulation  error  was  plus  or  minus  20%.  (See 
also  W90- 10374)  (Author's  abstract) 
W90-10382 


ANALYSIS  OF  A  290- YEAR  NET  ACCUMULA- 
TION TIME  SERIES  FROM  MOUNT  LOGAN, 
YUKON. 

National  Hydrology  Research  Inst.,  Saskatoon 
(Saskatchewan). 

G.  Holdsworth,  H.  R.  Krouse,  M.  Nosal,  M.  J. 
Spencer,  and  P.  A.  Mayewski. 
IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,   DC.    1989.   p  71-79.   5  fig,   21   ref. 

Descriptors:  'Core  analysis,  'Firn,  'Glaciers, 
'Glaciology,  'Ice  cover,  'Paleohydrology,  'Pre- 
cipitation, 'Time  series  analysis,  'Yukon  Territory, 
Canada,  Dating,  Snow  accumulation,  Spectral 
analysis,  Sunspot  cycles,  Volcanic  activity. 

A  102.5  m  mechanically  continuous  firn  and  ice 
core  sequence  retrieved  from  the  Northwest  Col  of 
Mt.  Logan  (latitude  60  degrees  35  min  W;  site 
location  5340  m  above  sea  level)  in  the  Yukon 
Territory,  Canada,  has  been  analyzed  continuously 
for  stable  isotopes,  pH  and  liquid  electrolytic  con- 
ductivity. Specific  sections  of  the  core  have  been 
analyzed  for  total  beta-activity  (0-22  m)  and  trace 
ion  concentrations  (across  major  volcanic  events) 
in  order  to  date  the  core.  In  the  lower  half  of  the 
core,  nitrate  and  some  other  ionic  species  are  used 
to  identify  annual  increments  except  between  AD 
1693  and  AD  1720  and  between  AD  1729  and  AD 
1735  where  only  average  annual  increments  are 
given.  Annual  increments  were  converted  to  water 
equivalents,  then  corrected  for  ice  flow  thinning  as 
well  as  for  origin,  since  a  significant  net  accumula- 
tion gradient  exists  across  the  borehole  site.  The 
time  series  was  subjected  to  cross  correlation  anal- 
yses, using  a  250-year  sequence.  The  preliminary 
results  show  that  there  is  significant  coherence 
between  the  last  one-third  of  the  series  and  instru- 
mental precipitation  time  series  for  other  specific 
regions  of  the  northern  hemisphere.  This  result  is 
meaningful,  provided  the  phenomenon  of  telecon- 
nections  is  accepted.  Spectral  analyses  indicate  the 
presence  of  three  main  frequencies  in  the  series 
that  correspond  to  periods  of  about  3.8  years, 
about  1 1  years  and  about  2 1  years.  Two  of  these 
periods  may  be  associated  with  physical  phenom- 
ena and  the  sunspot  cycle.  The  third  is  not  immedi- 
ately resolvable  on  the  basis  of  these  results,  and 
current  knowledge.  These  collective  results  sug- 
gest that  the  precipitation  on  Mt.  Logan  is  modu- 
lated in  part  by  physical  processes  that  also  affect 
precipitation  elsewhere  in  the  northern  hemi- 
sphere. (See  also  W90- 10374)  (Agostine-PTT) 
W90- 10383 


GLACIAL    CHANGES    IN   THE   TIEN   SHAN 
MOUNTAINS  AS  REVEALED  BY  BIOINDICA- 


TORS:  TIME-SERIES  ANALYSIS  AND  INTER- 
PRETATION. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 
L.  R.  Serebryanny,  and  O.  N.  Solomina. 
IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,  DC.  1989.  p  81-87.  3  fig,  1  tab,  8  ref. 

Descriptors:  'Bioindicators,  'Dating,  'Glaciers, 
'Glaciology,  'Lichens,  'Paleoclimatology,  'Tien 
Shan  Mountains,  Climatic  data,  Dendrochrono- 
logy, Glacial  drift,  Moraines,  Time  series  analysis, 
USSR. 

The  common  research  method  of  measuring  the 
diameters  of  one  representative  lichen  species  was 
found  to  be  ineffective  in  the  continental  condi- 
tions of  the  Tien  Shan  Mountains  in  China,  due  to 
the  scarcity  of  lichens  and  the  absence  of  a  single 
indicator  species  for  the  entire  time-space  range. 
For  this  reason  several  lichen  taxons  were  used  to 
provide  partial  overlapping  of  dating.  Lichenome- 
trical  studies  of  moraines  show  that  lichen  size 
varies  with  the  age  of  the  substrate  and  its  geo- 
graphical position  in  various  parts  of  the  Tien  Shan 
Mountains.  The  maximum  diameters  of  lichens 
were  measured.  The  year  of  each  moraine  surface 
was  identified  from  the  largest  lichen  if  it  was 
statistically  comparable  with  the  other  four  largest 
lichens  of  the  same  species.  The  results  of  the 
study  show  that  the  Tien  Shan  glaciers  advanced 
in  the  first  half  of  the  19th,  the  end  of  the  18th,  the 
end  of  the  17th  to  the  beginning  of  the  18th,  the 
second  half  of  the  16th,  the  end  of  the  14th  to  the 
beginning  of  the  15th,  and  the  middle  of  the  13th 
centuries,  and  in  the  end  of  the  first  millennium 
AD.  These  intervals  are  revealed  by  unfavorable 
conditions  for  tree  growth  at  the  upper  timber-line 
by  means  of  dendroclimatic  analysis.  It  was  deter- 
mined that  during  the  last  2000  years,  the  advance 
ranges  of  glaciers  tongues  were  almost  equal  and 
the  ice  did  not  exceed  100  m  in  height.  (See  also 
W90-10374)  (Agostine-PTT) 
W90-10384 


EQUILIBRIUM  STATE  OF  A  GLACIER  IN 
CHINA  AS  CALCULATED  FROM  ITS 
PRESENT  CHARACTERISTICS. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Geocryology. 
M.  Cao. 

IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,  DC.  1989.  p  89-94.  1  fig,  3  tab,  7  ref. 

Descriptors:  'China,  'Glacier  mass  balance,  'Gla- 
ciers, 'Glaciohydrology,  'Glaciology,  'Ice  thick- 
ness, Equilibrium  state,  Snowmelt,  Statistical  anal- 
ysis, Topographic  mapping. 

The  equilibrium  or  datum  state  of  Glacier  No.  1 
above  the  headwaters  of  the  Urumqi  River,  Tian 
Shan,  China,  has  been  calculated,  based  on  the 
distribution  of  net  mass  balance  measured  for  the 
period  1959-1982.  Based  on  a  glacial  topographic 
map  made  in  1980,  the  annual  surface  velocity 
measured  between  May  1980  and  May  1981,  and 
the  ice  thickness  data  measured  by  radio-echo 
sounding,  a  statistical  relationship  has  been  found 
among  average  flux  per  unit  glacial  width,  average 
ice  thickness  and  surface  slope  in  cross  glacier 
sections.  If  the  distribution  of  net  mass  balance 
remains  unchanged,  an  equilibrium  longitudinal 
section  can  be  calculated  using  a  simple  method. 
Glacier  No.  1  may  be  separated  into  two  glaciers 
that  have  volumes  and  areas  of  60.5  and  83.6%  of 
those  of  1980  respectively.  They  could  supply 
780,000  cu  m  of  water  to  the  Urumqi  River  each 
year,  which  equals  83.4%  of  the  annual  glacier 
water  for  1959-1983.  (See  also  W90-10374)  (Au- 
thor's abstract) 
W90-10385 


TIME-SERIES  ANALYSIS  OF  MASS  BALANCE 
AND    LOCAL    CLIMATIC    RECORDS    FROM 
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WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 


FOUR  NORTHWESTERN  NORTH  AMERICAN 
GLACIERS. 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 
M.  S.  Pelto. 

IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,  DC.  1989.  p  95-102.  6  fig,  1  tab,  14 
ref. 

Descriptors:  •Climatic  data,  *Glacier  mass  bal- 
ance, 'Glaciers,  *Glaciology,  'North  America, 
•Time  series  analysis,  Ablation,  Alaska,  British  Co- 
lumbia, Geography,  Precipitation,  Temperature  ef- 
fects, Topography,  Washington,  Weather  data  col- 
lections. 

Four  glaciers  located  in  the  Coast  Ranges  of 
Washington,  British  Columbia  and  Alaska  were 
studied  to  examine  the  temporal  mass  balance 
records  and  explain  observed  interrelationships 
using  climatic  records.  The  surface  mass  balance  of 
a  glacier  is  almost  solely  determined  by  climate. 
Every  glacier  has  a  different  sensitivity  to  climate 
that  is  determined  by  a  glacier's  geographic  loca- 
tion and  topographic  position.  A  glacier's  sensitivi- 
ty is  identified  by  comparison  of  local  weather 
records  and  mass  balance.  In  order  to  quantify  the 
climatic  sensitivity  of  each  glacier,  the  mass  bal- 
ance record  of  each  glacier  is  related  to  the  two 
primary  climate  factors  determining  mass  balance: 
accumulation  season  precipitation  and  ablation 
season  temperature.  Results  indicate  that  accumu- 
lation season  precipitation  is  the  dominant  control 
of  mass  balance  for  each  of  these  glaciers.  There  is 
an  inverse  relationship  between  accumulation 
season  (October-April)  precipitation  in  northwest- 
ern Washington-southwestern  British  Columbia 
and  southeast  Alaska-northwest  British  Columbia. 
This  relationship  causes  a  weak  inverse  relation- 
ship in  annual  balance  between  glaciers  in  the  two 
regions.  (See  also  W90- 10374)  (Agostine-PTT) 
W90- 10386 


NUMERICAL  CLASSIFICATION  OF  GLA- 
CIERS IN  CHINA  BY  MEANS  OF  GLACIOLO- 
GICAL  INDICES  AT  THE  EQUILIBRIUM 
LINE. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Geocryology. 
Z.  Lai,  and  M.  Huang. 

IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,  DC.  1989.  p  103-111.  2  fig,  4  tab,  14 
ref. 

Descriptors:  •China,  'Glacier  classification,  •Gla- 
ciers, *  Glaciology,  Air  temperature,  Cluster  analy- 
sis, Glacier  equilibrium  line,  Numerical  analysis, 
Precipitation. 

A  new  principle  of  glacier  classification  is  suggest- 
ed, in  which  glaciers  are  classified  by  means  of 
glaciological  indices  at  the  equilibrium  line,  the 
indices  used  are  the  mean  annual  air  temperature, 
the  mean  air  temperature  in  summer,  the  annual 
precipitation,  the  ice  temperature  at  the  lower- 
bound  of  the  active  layer  and  a  parameter  of  flow 
velocity.  A  fuzzy  cluster  analysis  is  conducted  on 
18  glaciers,  then  verified  by  stepwise  discriminato- 
ry analysis,  and  consequently  three  former  indices 
are  selected  as  dominant  factors.  Four  additional 
glaciers,  for  which  the  three  indices  are  available, 
are  subjected  to  the  analysis.  As  a  result,  22  gla- 
ciers in  China  are  classified  into  polar,  continental 
and  maritime  types.  (See  also  W90- 10374)  (Au- 
thor's abstract) 
W90-10387 


PROCEEDINGS  OF  THE  SYMPOSIUM:  COLD 
REGIONS  HYDROLOGY. 

University  of  Alaska-Fairbanks,  Fairbanks,  Alaska. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1986.  612p.  Edited  by  Douglas  L.  Kane. 

Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
ogy,  'Glaciohydrology,   'Hydrology,   'Symposi- 


um, Ablation,  Hydrologic  cycle,  Hydrologic  data, 
Ice,  Lakes,  River  ice,  Runoff,  Sedimentation, 
Snowmelt. 

Researchers  and  practitioners  in  hydrology  and 
closely  related  fields  gathered  at  this  symposium  to 
consider  hydrologic  problems  and  present  individ- 
ual interests.  Presentations  were  made  from  repre- 
sentatives of  a  large  number  of  countries  including: 
Austria,  Denmark,  Canada,  England,  Finland,  Ice- 
land, Japan,  Norway,  Sweden,  USA  and  the 
USSR.  A  review  of  present  hydrologic  data  re- 
veals that  most  northern  countries  have  very 
sparse  networks  for  data  collection.  Several  ses- 
sions were  held  which  generally  followed  the  logi- 
cal divisions  of  the  hydrologic  cycle.  Watershed 
input  is  covered  in  a  session  on  Precipitation- 
Snowpack-Soil  Processes.  Along  these  same  lines, 
glaciers  that  act  as  storage  reservoirs  during  the 
winter  and  provide  meltwater  for  runoff  in  the 
summer  are  included  in  the  session  on  Glacier 
Hydrology.  The  importance  of  ablation  and  the 
conversion  to  runoff  in  the  hydrologic  cycle  of 
cold  regions  are  highlighted  by  a  session  on  Snow- 
melt  Runoff.  Channel  processes  associated  with 
sedimentation  and  ice  are  presented  in  one  session 
on  Channel  Hydraulics  and  Morphology,  and  two 
sessions  on  River  Ice  Hydraulics.  Surface  storage 
in  water  bodies  and  associated  processes  are  dis- 
cussed in  a  session  on  Reservoir  and  Lake  Level 
Processes.  In  the  field  of  environmental  hydrology, 
one  session  is  devoted  to  Water  Quality.  (See  W90- 
10435  thru  W90-10468)  (Lantz-PTT) 
W90-10434 


RESERVOIR  OPERATIONS  PLANNING  IN 
SNOWMELT  RUNOFF  REGIMES  BASED  ON 
SIMPLE  RULE  CURVES. 

Soil  Conservation  Service,  Portland,  OR. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10436 


SHORT-WAVE  HEATING  OF  LAKE  SURFACE 
WATER  UNDER  A  CANDLED  ICE  COVER. 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
J.  P.  Gosink,  and  J.  D.  LaPerriere. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  31-38,  2  fig,  1 
tab,  20  ref.  Dept  of  the  Army  Contract  DAAG29- 
85-K-0260. 

Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
ogy, 'Convection,  'Hydrothermal  studies,  'Ice, 
•Ice  breakup,  *Melting,  'Oxygenation,  'Radiation, 
Heat  transfer,  Lake  ice,  Reoxygenation,  Short- 
wave radiation. 

During  spring,  as  the  snow  covering  the  lakes  and 
rivers  begins  to  melt  from  a  positive  surface  heat 
balance,  meltwater  percolates  through  microcracks 
in  the  ice,  initiating  vertical  channels  through  the 
ice.  The  ice  develops  into  a  porous  fabric,  known 
as  candled  ice,  which  is  characterized  by  closely 
packed  vertical  'candles'  of  ice  interspersed  with 
channels  of  meltwater.  Candled  ice  is  transparent 
to  short  wave  radiation  with  optical  extinction 
coefficients  approaching  those  found  in  the  lake 
water.  The  results  of  a  one  dimensional  heat  bal- 
ance study  of  the  near  surfaced  water  below  this 
candled  ice,  during  spring  1974,  on  Harding  Lake, 
is  presented  in  this  article.  Short-wave  radiation 
penetration  through  a  candled  ice  cover  has  the 
potential  to  raise  the  near  ice  water  temperature 
above  the  temperature  of  maximum  density.  The 
resultant  density  excess  induced  an  instability  with 
downward  gravitational  convective  velocity.  Den- 
sity differences  due  to  the  measured  salinity  differ- 
ence between  lake  water  and  melt  water  were 
negligible.  However,  the  calculated  Raleigh  num- 
bers for  both  conductive  heat  transfer  and  internal 
radiative  heating  were  sufficiently  high  to  insure 
convective  instability  of  the  near-ice  water.  The 
appropriate  convective  velocity  below  the  ice 
cover  appears  to  be  a  small  fraction  of  the  Monin- 
Oboukhov  velocity  at  a  free  surface.  Apparently, 
the  ice-water  interface  acts  to  decrease  the  expect- 
ed motion.  A  new  and  previously  unpublished 
solution  of  the  heat  transport  equation  with  a  heat 
source  is  presented  in  this  article.  Measured  tem- 


peratures at  Harding  Lake  under  the  ice  cover 
indicate  agreement  with  the  calculated  tempera- 
tures, verifying  the  assumptions  of  weak  convec- 
tive instability  under  the  ice  cover  and  the  penetra- 
tion of  radiative  heating  below  the  ice.  (See  also 
W90- 10434)  (Lantz-PTT) 
W90-10438 


WATERSHED  TEST  OF  SNOW  FENCE  TO  IN- 
CREASE STREAMFLOW:  PRELIMINARY  RE- 
SULTS. 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Laramie,  WY.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10440 


ICE  JAM  FLOODING  -  EVOLUTION  OF  NEW 
YORK  STATE'S  INVOLVEMENT. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

For  primary  bibliographic  entry  see  Field  6F. 
W90- 10443 


SEASONAL  SNOW  AND  AUFEIS  IN  ALASKA'S 
TAIGA. 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  College,  AK.  Inst,  of  Northern  Forestry. 
C.  W.  Slaughter,  and  C.  S.  Benson. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  101-109,  3  fig, 
47  ref. 

Descriptors:  'Alaska,  'Aufeis,  'Cold  regions, 
'Cold  regions  hydrology,  'Ice  formation,  'Snow, 
Arctic  zone,  Hydrologic  regime,  Ice,  Snowmelt, 
Snowpack,  Stream  channels,  Streamflow,  Subarc- 
tic. 

The  unglaciated  Taiga  of  central  Alaska  is  subject 
to  seasonal  snow  and  ice  for  6  to  8  months  of  every 
year.  Snow  and  ice  play  a  major  role  in  hydrologic 
regime.  A  typical  taiga  snowpack  is  less  than  100 
cm  in  depth,  has  a  mean  density  at  deposition  of 
0.05  to  0. 10  g/cu  cm,  and  mean  ripe  density  at  time 
of  spring  snowmelt  of  less  than  0.30  g/cu  cm.  Low 
snowpack  density  (the  result  of  intensive  depth 
hoar  formation  in  response  to  very  steep  vapor 
pressure  gradients  from  base  to  surface  of  pack 
during  the  entire  winter)  contrasts  with  high-densi- 
ty (0.40  g/cu  cm)  tundra  snow  at  wind-affected 
taiga  sites  and  in  the  high  Arctic.  Aufeis  can 
occupy  major  sectors  of  stream  channels  and 
floodplains,  and  modifies  hydrologic  regime  by 
temporary  storage  of  groundwater  (winter  base- 
flow)  and  release  of  that  water  to  streamflow  after 
the  snowmelt  season.  (See  also  W90- 10434)  (Au- 
thor's abstract) 
W90-10445 


DEVELOPMENT  AND  USE  OF  'HOT-WIRE* 
AND  CONDUCTIVITY  TYPE  ICE  MEASURE- 
MENT GAUGES  FOR  DETERMINATION  OF 
ICE  THICKNESS  IN  ARCTIC  RIVERS. 

Inuvik  Research  Centre  (Northwest  Territories). 
For  primary  bibliographic  entry  see  Field  7B. 
W90- 10447 


TROPHIC  LEVEL  RESPONSES  TO  GLACIAL 
MELTWATER  INTRUSION  IN  ALASKAN 
LAKES. 

Alaska  Dept.  of  Fish  and  Game,  Juneau.  FRED 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W90- 10454 


FACTORS  INFLUENCING  THE  QUALITY  OF 
SNOW  PRECIPITATION  AND  SNOW 
THROUGHFALL  AT  A  SIERRA  NEVADA 
SITE. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

S.  Woo,  and  N.  Berg. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 

Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
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Field  2— WATER  CYCLE 

Group  2C — Snow,  Ice,  and  Frost 


banks,  Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  201-209,  1  fig, 
5  tab,  32  ref. 

Descriptors:  *Acid  rain,  *Cold  regions,  *Cold  re- 
gions hydrology,  'Hydrogen  ion  concentration, 
•Lake  Tahoe,  'Path  of  pollutants,  'Precipitation, 
•Regression  analysis,  'Sierra  Nevada  Mountains, 
•Snow,  Calcium,  California,  Chemical  analysis, 
Chlorides,  Fir  trees,  Pine  trees,  Statistical  analysis, 
Sulfates. 

Regression  analysis  showed  precipitation  type, 
(rain,  snow,  mixed  rain  and  snow,  hail/graupel) 
and  latitudinal  storm  path  to  be  important  factors 
influencing  both  precipitation,  conductivity  and 
nitrate  solute  concentrations  at  a  subalpine  site 
near  Lake  Tahoe,  California.  Weaker  relationships 
existed  between  both  precipitation  type  and  pre- 
cipitation pH  and  sulfate  solute  concentration. 
Storm  duration,  interstorm  period,  and  precipita- 
tion amount  and  intensity  were  relatively  unimpor- 
tant explanatory  variables.  Vegetative  influence  on 
snow  throughfall  under  forest  canopy  was  mini- 
mal, compared  to  unaffected  precipitation.  Solute 
concentrations  of  H,  S04,  CI,  and  Ca  in  snow  drip 
from  two  major  conifers,  lodgepole  fir  and  red  fir, 
were  generally  greater  than  precipitation  in  an 
open  site.  Contrary  to  studies  in  rain-dominated 
environments,  snow  drip  chemistries  between  fir 
and  pine  were  statistically  different  only  for  CA. 
(See  also  W90- 10434)  (Author's  abstract) 
W90-10456 


THAWING  OF  GROUND  FROST  ON  A 
DRAINED  AND  UNDRAINED  BOREAL  WET- 
LAND SITE. 

Alberta  Univ.,  Edmonton.  Dept.  of  Forest  Science. 
L.  E.  Swanson,  and  R.  L.  Rothwell. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  231-236,  5  fig, 
1  tab,  13  ref 

Descriptors:  'Cold  regions,  *Cold  regions  hydrol- 
ogy. 'Forest  watersheds,  'Frost,  'Frozen  ground, 
'Thawing,  'Wetlands,  Alberta,  Canada,  Freeze- 
thaw  tests,  Hydraulic  conductivity,  Slave  Lake, 
Soil  water. 

A  study  of  ground  frost  levels  in  a  drained  and 
undrained  boreal  wetland  site  near  Slave  Lake, 
Alberta  showed  significant  delay  of  thaw  as  well  as 
lower  temperatures  at  40  and  60  cm  depths  in  the 
drained  area.  The  undrained  area  froze  to  greater 
depths  than  the  drained  area  but  thawed  more 
rapidly.  In  the  lower  hydraulic  conductivity  por- 
tion of  the  drained  area,  16.7%  of  the  sample 
points  retained  ice  throughout  the  summer  and 
were  still  frozen  at  the  time  of  ground  re-freezing 
in  the  fall.  Thickness  of  the  frozen  layer  appeared 
to  be  related  to  hydraulic  conductivity  as  well  as 
drainage.  Thawing  from  underneath  the  frozen 
layer  accounted  for  38%  of  the  total  thaw  in  the 
undrained  areas.  (See  also  W90- 10434)  (Author's 
abstract) 
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PROBABILITY  DISTRIBUTIONS  OF  RAIN  ON 
SEASONALLY  FROZEN  SODLS. 

Agricultural    Research    Service,    Pendleton,   OR. 
Columbia  Plateau  Conservation  Research  Center. 
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DISCHARGE  UNDER  AN  ICE  COVER. 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Civil  Engineering. 
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WATER  BALANCE  AND  RUNOFF  ANALYSIS 
AT  A  SMALL  WATERSHED  DURING  THE 
SNOW-MELTING  SEASON. 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 

Temperature  Science. 
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Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
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Precipitation,  Rainfall-runoff  relationships,  Season- 
al variation,  Simulation  analysis. 

The  amount  of  snow  water  equivalent,  the  snow 
melting  rate  and  the  stream  discharge  were  meas- 
ured at  a  small  watershed  (11.2  km)  during  four 
snowmelting  seasons.  Water  balance  and  runoff 
analysis  were  made  on  the  basis  of  hydrological 
observations.  Some  important  characteristics  of  the 
water  balance  were  found  as  follows:  (1)  90%  of 
the  snowmelt  in  the  watershed  ran  off  in  both 
heavy  and  light  snow  seasons;  (2)  the  amount  of 
evaporation  was  estimated  to  be  less  than  1%  of 
the  total  amount  of  snowmelt;  (3)  in  the  middle  of 
the  snowmelting  season,  the  several  days  accumu- 
lated snowmelt  amount  equaled  the  snowmelt 
runoff  without  a  change  of  groundwater  storage  in 
the  watershed.  The  simulation  of  daily  snowmelt 
runoff  was  successful  by  using  the  same  runoff 
model  for  three  years.  A  tank  model  was  used  to 
calculate  the  runoff  process.  The  simulation  of 
daily  snowmelt  runoff  was  successful  for  the  three 
year  period  without  changing  the  tank  structure. 
(See  also  W90- 10434)  (Author's  abstract) 
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Estimations  of  hourly  and  daily  snowmelt  were 
achieved  by  using  the  heat  balance  method  and 
bulk  meteorological  parameters  at  a  small  experi- 
mental site.  The  results  were  compared  with  actual 
snowmelt  and  runoff  amounts.  Snowmelt  was  cal- 
culated by  a  simple  heat-balance  equation  using  net 
radiation  as  a  factor.  Actual  variations  of  snowmelt 
over  short  and  long-term  periods  of  time  was 
accomplished  by  this  method.  Hourly  variations  of 
snowmelt  could  not  be  predicted  by  using  simple 
formulae  containing  the  variable  of  air  temperature 
only.  However,  daily  variations  could  be  explained 
by  the  daily  mean  and  maximum  air  temperatures, 
in  which  the  lower  limit  of  snowmelt  occurrence 
was  obtained.  During  the  intensive  snowmelt 
season  the  predominant  percolation  velocities  of 
snowmelt  water  were  measured  to  be  0.25-0.45 
cm/min,  which  implies  that  a  large  lag  time  of  3  to 
4  hours  was  required  for  melting  water  to  reach 
the  bottom  of  a  60-80  cm  snow  cover.  The  lag  time 
depended  on  the  snowmelt  intensity  of  the  surface 
and  the  depth  of  the  snow.  (See  also  W90-10434) 
(Lantz-PTT) 
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GROUND  IN  SNOWMELT  MODELING. 
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Proposed  hydroelectric  development  on  the  Su- 
sitna River,  Alaska,  has  raised  interest  in  the  gla- 
ciers that  form  its  headwaters.  Three  separate  as- 
pects of  the  hydrology  of  these  glaciers  are  ad- 
dressed: (1)  long-term  glacier  shrinkage,  which 
releases  water  that  is  not  renewable  in  the  normal 
sense,  appears  to  have  produced  3-4%  of  the  total 
Susitna  River  flow  above  the  Gold  Creek  gauge 
site  since  stream  gauging  began;  (2)  the  major 
glaciers  of  the  basin  are  surge  type  and  have  the 
potential  to  produce,  within  a  few  months,  up  to  30 
times  the  estimated  annual  sediment  input  into  the 
proposed  Watana  Reservoir.  The  next  surge  of  one 
of  the  glaciers,  Susitna,  is  predicted  in  the  first 
decade  of  the  next  century;  and  (3)  winter  precipi- 
tation varies  by  a  factor  of  two  among  the  glaciers 
with  the  Maclaren  glacier  receiving  the  most.  (See 
also  W90- 10434)  (Author's  abstract) 
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Stream  icing  zones  in  mainland  Alaska  were 
mapped  based  on  analysis  of  multi-date  Landsat 
imagery.  Mapped  features  include  late  winter  over- 
flow, residual  ice-sheets,  and  braided  streams  possi- 
bly susceptible  to  icings.  Results  of  the  1:250,000 
scale  mapping  were  generalized  and  the  regional 
distribution  of  icings  displayed.  Almost  all  icings 
occur  in  or  near  upland  or  mountainous  terrains. 
The  Brooks  Range  and  northeastern  Alaska  have 
the  largest  and  greatest  number  of  occurrences. 
The  number  and  size  of  icings  generally  decrease 
to  the  south  except  in  the  vicinity  of  the  Alaska 
Range.  In  northern  Alaska  many  icings  develop 
east  of  the  Colville  River,  but  few  to  the  west.  The 
difference  appears  to  be  related  to  the  availability 
of  freshwater.  In  interior  Alaska  occurrences  are 
numerous  but  small  and  are  restricted  to  tributary 
stream  channels.  (See  also  W90-10434)  (Author's 
abstract) 
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An  automated  system  was  developed  which  sam- 
ples forces  required  to  fracture  grains  from  a  snow 
surface.  This  device  has  sufficient  sensitivity  to 
measure  differences  in  surface  erodability  under 
saltating  drift.  For  example,  forces  required  to 
fracture  grains  from  the  windward  face  of  an  erod- 
ing snowdune  were  less  than  those  on  a  surface 
depositing  immediately  downwind  of  the  dune 
crest.  Such  measurements  help  explain  differences 
in  the  efficiency  with  which  wind  transports  snow 
and  may  be  defined  by  the  ratio  of  drift  rate  to 
wind  energy.  The  device  developed  provides  both 
the  sensitivity  and  speed  to  sample  snow  surface 
strength  sufficiently  that  different  surface  condi- 
tions may  be  compared.  (See  also  W90- 10434) 
(Lantz-PTT) 
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The  equivalent  permeability  of  spring  snowpacks 
near  Soda  Springs,  California  was  estimated  from 
snowpack  outflow  data  and  calculated  surface 
melt.  The  equivalent  permeability  results  agree 
with  reported  values  of  intrinsic  permeability  and 
were  found  to  decline  during  spring  snowmelt. 
Values  of  a  permeability  parameter  is  changed 
significantly  over  the  melt  seasons,  and  these 
values  can  be  used  in  operational  application  of 
meltwater  routing  procedures.  Water  drainage 
from  snowpacks  was  about  three  times  as  rapid  in 
the  early  season  than  in  the  late  season.  The  de- 
creasing importance  of  flow  channels  with  time 
may  be  responsible  for  this  change  in  drainage 
speed.  (See  also  W90-10434)  (Author's  abstract) 
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The  mass  balance  of  snow  cover  is  effected  by 
solid  and  liquid  precipitation,  mass  flux  from  the 
soil,  the  net  amount  of  snow  transport  by  the  wind, 
evaporation  (and  sublimation)  and  water  yield 
from  the  snow  cover.  Current  awareness  of  these 
components  is  reviewed.  Gauge  measurements 
normally  underestimate  solid  precipitation  at  least 
by  20%,  but  corrections  based  on  in  situ  meteoro- 
logical and  gauge  characteristics  can  lead  to 
monthly  values  with  an  error  of  less  than  5%. 
Mass  flux  from  the  soil  rarely  occurs  to  such  an 
extent  that  it  would  significantly  affect  the  mass 
balance  of  the  snow  cover.  Transport  of  snow  by 
wind  can  essentially  affect  the  areal  distribution  of 
snow  cover  even  in  partially  forested  basins.  The 
combined  evaporation  from  snow  cover,  intercep- 
tion storage  and  windborne  snow  can  amount  to 
several  tens  of  millimeters  per  season.  Water  yield 
from  snow  cover  is  due  to  liquid  precipitation  and 
to  three  snow  melt  components.  Of  these  compo- 
nents, the  basal  snowmelt  is  the  least  understood 
phenomenon  which  can  cause  considerable  losses 
from  the  snow  cover  during  the  accumulation 
period.  (See  also  W90- 10434)  (Author's  abstract) 
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The  development  of  an  infiltration  model  for 
frozen  soils  and  its  application  for  predicting 
streamflow  from  snowmelt  in  a  prairie  environ- 
ment is  addressed.  The  model  assumes  that  frozen 
soils  can  be  grouped  into  three  broad  classes  ac- 
cording to  their  infiltration  potential.  The  first  of 
these  is  'Unlimited,'  which  are  cracked  or  highly 
porous  soils  capable  of  infiltrating  all  of  the  snow 
water.  The  second  class  is  'Limited'  where  the 
infiltration  potential  of  a  soil  depends  primarily  on 
the  snow  cover  water  equivalent  and  the  ice  con- 
tent of  the  soil  layer,  0-33  mm  at  the  time  of  the 
melt.  The  third  class  is  'Restricted,'  a  soil  contain- 
ing and  impermeable  layer  that  inhibits  infiltration. 
Field  measurements  of  soil  water  changes  during 
snow  cover  ablation  are  used  to  support  the  con- 
cept and  a  prediction  equation  for  soils  of  'Limited' 
potential  is  described.  Estimates  of  infiltration 
qualities  and  runoff  volumes  determined  by  the 
model  are  compared  with  corresponding  estimates 
which  were  either  observed  or  calculated  by  a 
mass  balance  analysis  of  data  collected  on  areas 
ranging  in  size  from  35  sq  m  to  11.4  sq  km.  The 
agreement  in  values  suggest  that  the  model  is  capa- 
ble of  giving  estimates  of  areal  infiltration  of  ac- 
ceptable accuracy  for  operational  purposes.  It  is 
demonstrated  that  the  performance  of  the 
NWSRFS  (National  Weather  Service  River  Fore- 
cast System)  and  the  SSARR  (Streamflow  Simula- 
tion and  Reservoir  Regulation)  operational  models 
in  simulating  streamflow  from  snowmelt  on  a  prai- 
rie watershed  is  markedly  improved  with  the  use 
of  the  infiltration  algorithm.  (See  also  W90- 10434) 
(Author's  abstract) 
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Hydrology  in  Alaska  is  strongly  influenced  by 
problems  associated  with  snow,  ice,  and  perma- 
frost. Switzerland  and  Canada  have  preceded 
Alaska  in  developing  hydrological  resources  that 
depend  on  glaciers  for  their  sources.  An  interna- 
tional workshop  was  conducted  on  the  topical 
Alaskan  Hydrology:  Problems  Related  to  Glacier- 
ized  Basins;  the  results  and  recommendations  of 
which  are  summarized  in  this  paper.  Several  sub- 
jects were  addressed:  runoff  of  glacierized  basins; 
sediments  in  glacial  streams;  hazards  associated 
with  glaciers;  ice  problems  on  rivers  and  reser- 
voirs, and;  selected  aspects  of  permafrost  hydrolo- 
gy in  permafrost  basins.  Four  recommendations 
were  made:  (1)  compare  hydrographs  of  rivers  in 
glacierized  and  non-glacierized  basins  in  the  con- 
tinuous permafrost  of  the  arctic  slope;  (2)  compare 
runoff  processes  from  permafrost  and  non-perma- 
frost areas  in  glacierized  basins;  (3)  determine  the 
basic  hydrologic  parameters  on  Alaska's  arctic 
slope;  and  (4)  determine  the  long  term  hydrologic 
cycle  of  the  Colville  River  as  the  major  drainage 
system  of  the  arctic  slope.  (See  also  W90- 10434) 
(Lantz-PTT) 
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Descriptors:  'Climatology,  'Cold  regions,  'Data 
acquisition,  'Glaciohydrology,  'Greenland,  'Hy- 
droelectric plants,  'Hydrologic  budget,  'Water  re- 
sources development,  Ablation,  Humidity,  Hydro- 
logic  data,  Ice,  Precipitation,  Project  planning,  Ra- 
diation, Runoff,  Temperature,  Wind. 

A  program  of  Glacier-climate  research  is  being 
carried  out  in  Greenland  for  planning  a  possible 
hydropower  station.  The  program  is  based  upon 
the  parallel  collection  of  glaciological  and  climato- 
logical  data.  The  glaciological  measurements  are 
made  in  a  network  of  stakes  drilled  into  the  ice 
which  are  visited  at  least  twice  yearly  to  measure 
transient  balances,  i.e.  roughly  at  the  beginning  and 
end  of  the  summer  which  essentially  extends  over 
the  three  months  June  through  August.  The  meas- 
urements are  supplemented  by  daily  readings  of  ice 
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ablation  at  stakes  located  close  to  the  field  stations 
in  Johan  Dahl  Land  and  at  Qamanarssup  sermia. 
The  readings  on  these  stakes  are  used  for  detailed 
correlations  with  the  climatological  readings  at  the 
field  stations.  The  climatological  program  is  de- 
signed to  be  simple  yet  comprehensive  enough  for 
glacier-climate  research.  Recordings  of  air  temper- 
ature and  humidity,  precipitation  and  wind,  sun- 
shine and  global  radiation  are  made  with  clock- 
work recorders  at  the  base  camps,  and  are  supple- 
mented by  hand  readings  twice  a  day  (morning  and 
evening).  Such  a  program  gives  daily  averages  or 
totals  for  the  various  elements  and  leaves  the  field 
team  free  for  other  work  during  the  day.  The 
combined  glaciological  and  climatological  can  be 
carried  out  by  2-3  persons  while  a  full  program  of 
synoptic  observations  would  be  more  demanding. 
The  results  of  this  study  confirm  the  importance  of 
air  temperature  for  calculating  ablation  and  have 
already  been  used  for  the  simulation  of  runoff  from 
glacierized  areas.  (See  also  W90-10434)  (Lantz- 
PTT) 
WTO- 10487 


FORECAST  PROCEDURE  FOR  JOKULH- 
LAUPS  ON  SNOW  RIVER  IN  SOUTHCEN- 
TRAL  ALASKA. 

National  Weather  Service,  Anachorage,  AK.  Alas- 
kan River  Forecast  Center. 
For  primary  bibliographic  entry  see  Field  4A. 
WTO- 10488 


ANNUAL  RUNOFF  RATE  FROM  GLACIERS 
IN  ALASKA;  A  MODEL  USING  THE  ALTI- 
TUDE OF  GLACIER  MASS  BALANCE  EQUI- 
LIBRIUM. 

Geological    Survey,   Fairbanks,   AK.   Water   Re- 
sources Div. 
L.  R.  Mayo. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  509-517,  6  fig, 
3  tab,  10  ref. 

Descriptors:  'Alaska,  *Annual  runoff,  *Cold  re- 
gions, *Glacier  mass  balance,  'Glaciers,  *Glacio- 
hydrology,  *Mass  balance,  *Model  studies, 
•Runoff  forecasting,  Bering  Glacier,  Flow  dis- 
charge, Hydrologic  budget,  Knik  River  Basin, 
Mathematical  models,  Precipitation,  Runoff. 

Glaciers  in  Alaska  occur  in  high  precipitation  areas 
where  the  runoff  is  difficult  to  measure.  The  spa- 
cial  variability  of  glacier  runoff  is  poorly  under- 
stood. The  equilibrium  line  altitude  (ELA)  of  gla- 
ciers is  related  inversely  to  the  average  precipita- 
tion rate.  Therefore,  information  about  the  average 
runoff  from  individual  glaciers  is  contained  in 
ELA  data.  The  newly  evaluated  information  about 
runoff  is  available  from  topographic  maps.  An 
ELA  runoff  model  that  is  proposed  determines 
average  annual  runoff  from  basins  in  Alaska.  As  a 
test,  the  runoff  rate  was  calculated  for  the  Knik 
River  Basin,  Alaska,  using  the  model.  The  test  data 
indicated  a  2.0  m/yr  runoff,  which  compares  with 
the  average  runoff  rate  of  2.03  m/yr  as  measured 
from  1959-1985.  The  ELA  model  was  applied  to 
an  ungaged  site  in  Alaska;  the  Bering  Glacier 
drainage  basin.  Data  indicated  that  34  cubic  km  of 
water  is  produced  annually  from  this  basin.  The 
largest  glacier  in  Alaska  is  the  Bering  Glacier.  The 
Bering  Glacier  is  the  source  of  76%  of  the  dis- 
charge from  the  basin.  The  average  amount  of 
drainage  from  the  Bering  Glacier  into  the  Gulf  of 
Alaska  is  approximately  1080  cubic  m/s.  (See  also 
W90-10434)  (Lantz-PTT) 
W90- 10490 


SEASONAL  AND  INTERANNUAL  OBSERVA- 
TIONS AND  MODELING  OF  THE  SNOWPACK 
ON  THE  ARCTIC  COASTAL  PLAIN  OF 
ALASKA  USING  SATELLITE  DATA. 

National   Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Hydrological  Sciences  Branch. 
For  primary  bibliographic  entry  see  Field  7B. 
W90- 10491 


OPERATIONAL  DEMONSTRATION  OF  MON- 
ITORING SNOWPACK  CONDITIONS  UTILIZ- 


ING DIGITAL  GEOSTATIONARY  SATELLITE 
DATA  ON  AN  INTERACTIVE  COMPUTER 
SYSTEM. 

National  Severe  Storms  Project,  Kansas  City,  MO. 
For  primary  bibliographic  entry  see  Field  7fi. 
W90- 10492 


APPLYING  A  SNOWMELT-RUNOFF  MODEL 
WHICH  UTILIZES  LANDSAT  DATA  IN 
UTAH'S  WASATCH  MOUNTAINS. 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Zool- 
ogy and  Entomology. 

For  primary  bibliographic  entry  see  Field  7B. 
W90- 10493 


INITIATION  OF  SPRING  SNOWMELT  OVER 
ARCTIC  LANDS. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 
D.  A.  Robinson. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  547-554,  7  fig, 
2  tab,  17  ref.  Air  Force  Grant  AFOSR  86-0053  and 
NSF  Grant  ATM  85-05558. 

Descriptors:  *Alaska,  *Albedo,  *Arctic  zone, 
*Cold  regions,  *Radiometry,  *Remote  sensing, 
*Snowmelt,  Radiation,  Runoff,  Satellite  technolo- 
gy, Seasonal  variation,  Tanana  River  Basin,  Tem- 
perature. 

The  springtime  initiation  of  snowmelt  in  the 
Tanana  River  Basin  and  over  the  North  Slope  of 
Alaska  was  found  to  correlate  with  daily  regional- 
ly averaged  values  of  parameterized  absorbed 
shortwave  radiation  at  the  ground  (Q)  of  from  6-8 
MJ/sq  m  and  2.5-4.5  MJ/sq  m,  respectively.  These 
values  are  a  function  of  solar  isolation,  surface 
albedo  and  atmospheric  screening  factors.  Results 
are  based  on  analyses  of  satellite  imagery  and 
ground  station  data  from  1978-1985.  During  these 
springs,  the  date  melt  started  ranged  from  3/27  to 
4/23  (ave.  4/10)  in  the  Basin  and  from  4/13  to  5/28 
(ave.  5/10)  on  the  Slope.  An  early  or  late  melt  in 
the  basin  was  not  paralleled  on  the  slope.  Regional 
albedo  at  the  start  of  melt  was  approximately  0.35 
in  the  Basin  and  0.75  on  the  Slope.  As  the  two 
regions  differ  by  only  several  degrees  of  latitude, 
this  difference  in  albedo  appears  to  be  the  primary 
explanation  for  the  considerably  later  date  at 
which  melt  commenced  on  the  slope.  In  both 
regions,  an  early  start  of  melt  appeared  to  be 
caused  by  abnormally  warm  air  adverted  into  the 
region.  On  the  slope,  regardless  of  the  starting 
date,  the  most  rapid  interval  of  decreasing  albedo 
occurred  once  a  secondary  threshold  of  6-8  MJ  sq 
m/day  was  reached.  Correlations  between  Q  and 
local  and  regional  temperatures  appeared  strongest 
on  the  Slope.  (See  also  W90- 10434)  (Author's  ab- 
stract) 
W90- 10494 


FORECASTING  THE  EFFECTS  ON  RIVER  ICE 
DUE  TO  THE  PROPOSED  SUSITNA  HYDRO- 
ELECTRIC PROJECT. 

Harza  Engineering  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see   Field   6G. 

W90-10495 


STRUCTURE  TO  CONTROL  ICE  FORMATION 
AND  ICE  JAM  FLOODING  ON  CAZENOVIA 
CREEK,  NEW  YORK. 

Army  Engineer  District,  Buffalo,  NY. 
S.  R.  Predmore. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  565-571,  3  fig, 
2  ref. 

Descriptors:  "Cazenovia  Creek,  *Cold  regions, 
•Flood  control,  "Hydraulic  structures,  *Ice  jams, 
•New  York,  *River  ice,  Buffalo,  Hydraulic 
models,  Ice  breakup,  Ice  formation,  Piers,  Spill- 
ways, Weirs,  West  Seneca. 

Cazenovia  Creek,  in  western  New  York  State  fre- 
quently ice  jam  floods  the  communities  of  West 


Seneca  and  Buffalo.  An  ice  control  structure  (ICS) 
is  proposed  by  the  U.S.  Army  of  Engineers  to:  (1) 
modify  the  creeks  ice  formation;  (2)  restrict  and 
control  Cazenovia  Creek  ice  runs;  and  (3)  eliminate 
ice  jam  flooding  in  downstream  residential  and 
buisness  areas.  The  ICS,  to  be  located  just  up- 
stream of  the  urban  development  in  West  Seneca, 
consists  of  a  6  ft  (1.8  m)  high,  250  ft  (76m)  long 
weir  (dam).  Extending  6  ft  (1.8  m)  above  the  weir 
are  nine  concrete  piers,  spaced  25  ft  (7.6  m)  apart, 
which  will  prevent  ice  runs  from  moving  down- 
stream. The  weir  and  its  concrete  piers  comprise 
the  principal  spillway  for  the  ICS.  Adjacent  to  this 
spillway  are  a  225  ft  (69  m)  long  elevated  weir  and 
a  225  ft  (69  m)  long  elevated  floodway  for  passing 
high  flows.  Based  on  physical  model  tests,  the 
proposed  ICS  for  Cazenovia  Creek  will  be  effec- 
tive in  eliminating  ice  jam  flooding  in  the  urban 
developed  areas  of  West  Seneca  and  Buffalo,  New 
York.  (See  also  W90-10434)  (Lantz-PTT) 
W90-10496 


FREEZEUP  PROCESSES  ALONG  THE  SU- 
SITNA RIVER,  ALASKA. 

R  and  M  Consultants,  Inc.,  Anchorage,  AK. 
S.  R.  Bredthauer,  and  G.  C.  Schoch. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  AJaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  573-580,  4  fig, 
8  ref. 

Descriptors:  *Alaska,  *Cold  regions,  'Freezing, 
•Ice  formation,  *River  ice,  •Susitna  River,  Chu- 
litna  River,  Frazil  ice,  Ice  breakup,  Ice  jams, 
Model  studies,  Seasonal  variation,  Talkeetna 
River,  Yentna  River. 

The  ice  regime  of  the  Susitna  River  has  been 
monitored  since  1980  to  document  natural  ice 
processes  and  their  environmental  effects,  and  to 
obtain  calibration  data  for  ice  modeling  of  certain 
segments  of  the  river.  A  description  is  provided  of 
the  different  freezeup  characteristics  along  the 
rivers  length  which  result  from  the  significant  vari- 
ations in  climate,  morphology,  and  gradient  along 
the  river.  Progression  of  an  ice  cover  on  the  Su- 
sitna River  begins  in  late  October  near  the  mouth 
at  Cook  Inlet.  Frazil  ice  pans  from  the  Yentna 
River,  the  middle  and  lower  Susitna  Rivers,  and 
the  Talkeetna  and  Chulitna  Rivers  jam  to  form  a 
bridge  near  the  mouth.  This  occurs  during  a  high 
tide  period  when  the  air  temperatures  are  signifi- 
cantly below  freezing  throughout  the  basin  and 
frazil  ice  discharge  is  high.  After  the  ice  bridge 
forms,  the  incoming  frazil  ice  accumulates  at  the 
upstream  or  leading  edge  of  the  ice  cover,  or  at 
natural  lodgement  points  such  as  shallows  or  is- 
lands, and  causes  the  ice  cover  to  progress  up 
stream  by  several  means:  (1)  progression  by  juxta- 
position of  arriving  floes  with  no  subsequent  thick- 
ening, leading  to  rapid  ice  cover  development;  (2) 
hydraulic  thickening  in  which  slush  floes  arriving 
at  the  leading  edge  thicken  to  a  greater  value  than 
the  original  ice  floe  thickness;  (3)  arriving  slush 
flows  are  compressed  and  added  to  the  cover;  and 
(4)  Arriving  slush  flows  do  not  accumulate  at  the 
slush  front,  but  are  subducted  beneath  the  cover. 
They  may  be  deposited  some  distance  down 
stream.  The  ice  cover  advances  upstream  depend- 
ing on  the  air  temperature,  volume  of  incoming  ice 
and  river  hydrodynamics.  (See  also  W90- 10434) 
(Lantz-PTT) 
W90- 10497 


GROWTH  AND  DECAY  OF  RIVER  ICE 
COVERS. 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 
Environmental  Engineering. 
H.  T.  Shen,  and  A.  M.  Lai. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  583-591,  2  fig, 
12  ref.  US  Army  Cold  Regions  Research  and 
Engineering  Laboratory  Contract  No.  DACA  89- 
84-K-0O08. 

Descriptors:  *Cold  regions,  *Data  interpretation, 
•Ice    breakup,     *Ice     formation,     'Mathematical 
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models,  'Model  studies,  *River  ice,  *St  Lawrence 
River,  Finland,  Frazil  ice,  Gulf  of  Bothnian,  Hy- 
drologic  models,  Ice  thickness,  New  York,  Simula- 
tion analysis,  Snow  cover. 

A  mathematical  model  for  calculating  the  thermal 
growth  and  decay  of  river  ice  covers  takes  into 
consideration  the  insulation  effect  of  snow  and 
frazil  ice,  and  is  able  to  provide  a  continuous 
description  of  the  ice  cover  thickness  throughout 
the  winter.  Applications  of  the  simulation  model  to 
ice  covers  at  two  different  locations  are  also  pre- 
sented; the  ice  cover  in  the  upper  St.  Lawrence 
River  near  Massena,  N.Y.  and  the  ice  cover  on  the 
Finnish  coast  of  Bothnian  Bay  at  Virpinieme.  The 
model  has  been  found  effective  for  providing  good 
simulations  for  the  growth  and  decay  of  an  ice 
cover.  Refinements  by  including  variable  snow 
properties  due  to  the  packing  effect,  and  the  effect 
of  the  refreezing  of  undrained  mellwater  may  be 
considered  for  further  studies.  (See  also  W90- 
10434)  (Lantz-PTT) 
W90- 10498 


ICE  JAMS  IN  REGULATED  RIVERS  IN 
NORWAY,  EXPERIENCES  AND  PREDIC- 
TIONS. 

R.  P.  Asvall. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  593-602,  9  fig. 

Descriptors:  'Cold  regions,  *Ice  breakup,  *Ice 
jams,  'Norway,  'Regulated  flow,  'River  ice, 
Flooding,  Glomma  River,  Hydroelectric  plants, 
Nea  River,  Otta  River,  Stream  discharge. 

In  the  upper  Glomma  River  and  the  Otta  River  in 
Norway,  there  has  been  an  increase  of  winter 
discharge  in  order  to  transport  reservoir  water 
from  the  upper  reservoir  to  intake  dams  further 
downstream.  This  initially  caused  problems  with 
ice  jamming  and  flooding.  The  scheme  of  water 
discharge  was  modified  which  has  resulted  in  over- 
coming most  problems.  The  Nea  River  has  also 
experienced  an  increase  in  discharge  downstream 
from  a  power  station  in  the  upper  part  of  the  water 
course.  The  problems  with  the  Nea  were  corrected 
by  further  developing  the  river  downstream.  Reg- 
ulating the  amount  of  water  discharged  into  these 
rivers  is  seen  as  an  answer  to  ice  jam  flooding 
problems;  by  reducing  the  discharge  into  these 
rivers.  (See  also  W90- 10434)  (Lantz-PTT) 
W90- 10499 


HYDROLOGIC  ASPECTS  OF  ICE  JAMS. 

Cold   Regions   Research   and   Engineering   Lab., 
Hanover,  NH. 
D.  Calkins. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  603-609,  5  fig, 
14  ref. 

Descriptors:  'Cold  regions,  'Hydrologic  proper- 
ties, 'Ice  breakup,  'Ice  jams,  'River  ice,  Flooding, 
Flow  discharge,  Runoff,  Snowmelt. 

The  hydrologic  aspects  of  ice  jams  have  received 
very  little  attention.  During  the  last  30  years,  the 
major  emphasis  has  been  placed  on  understanding 
the  hydraulics  and  mechanics  of  ice  jams  and  de- 
termining their  'flood'  levels.  However,  a  parame- 
ter that  should  be  known  with  reasonable  accuracy 
is  the  flow  discharge  at  the  ice  jam  location.  This 
paper  examines  hydrologic  information  that  is  im- 
portant for  analyzing  ice  jam  flooding  problems, 
such  as  flow  measurements  under  the  ice  cover  and 
winter  stage  rating  curves,  frequency  analysis  of 
winter  flow  records,  watershed  cooling  and  natu- 
ral river  thermal  regimes,  ice  discharge  and  snow- 
melt  runoff  prediction.  Areas  of  research  to 
strengthen  the  quality  of  the  hydrologic  input  have 
been  suggested,  including:  (1)  discharge  calcula- 
tions during  the  ice  cover  breakup  and  ice  jam 
periods  based  on  the  mechanics  of  the  ice  cover 
and  equilibrium  thickness  of  ice  jams;  (2)  statistical 
distribution  for  winter  peak  flows  and  enhanced 
analytical  techniques  for  sparsely  populated  sam- 


ples; (3)  runoff  prediction  for  freeze-up  periods 
where  the  impact  of  frozen  ground  is  important; 
(4)  field  data  on  the  water  temperature  of  natural 
streams  and  analytical  methods  for  predicting  the 
cooling  of  water  and  melting  of  the  river  ice  in 
these  streams;  and  (5)  field  measurements  on  the 
quantity  of  ice  being  generated  and  transported  in 
rivers,  both  at  freeze-up  and  breakup.  (See  also 
W90- 10434)  (Lantz-PTT) 
W90- 10500 

2D.  Evaporation  and  Transpiration 


EFFECTS  OF  FLURPRIMIDOL,  MEFLUI- 
DIDE,  AND  SOIL  MOISTURE  ON  ST.  AUGUS- 
TTNEGRASS  EVAPOTRANSPIRATION  RATE. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09605 


APPLICATION  OF  REMOTE  SENSING  AND 
SOIL  WATER  BALANCE  SIMULATION 
MODELS  TO  DETERMINE  THE  EFFECT  OF 
GROUNDWATER  EXTRACTION  ON  CROP 
EVAPOTRANSPIRATION. 
Winand  Staring  Centre  for  Integrated  Land,  Soil 
and  Water  Research,  Wageningen  (Netherlands). 
H.  A.  M.  Thunnisssen,  and  G.  J.  A.  Nieuwenhuis. 
Agricultural  Water  Management  AWMADF,  Vol. 
15,  No.  4,  p  315-332,  July  1989.  1 1  fig,  4  tab,  21  ref. 

Descriptors:  'Evapotranspiration,  'Groundwater 
irrigation,  'Hydrologic  maps,  'Mathematical 
models,  'Model  studies,  'Soil- water-plant  relation- 
ships, 'Surface-groundwater  relations,  Agricul- 
ture, Drought,  Soil  water,  The  Netherlands. 

Hydrological  models  for  the  simulation  of  trans- 
port of  soil  water  or  groundwater  are  often  applied 
to  evaluate  drought  damage  of  agricultural  crops. 
Calculations  with  this  type  of  models  provide  in- 
formation about  the  evapotranspiration  of  agricul- 
tural crops  throughout  the  growing  season.  Ther- 
mal remote  sensing  images  provide  information  on 
regional  variation  in  crop  temperature  at  the 
moment  of  flight.  These  instantaneous  crop  tem- 
peratures can  be  converted  into  24  hour  estimates 
of  evapotranspiration  with  a  linear  relationship. 
Using  this  relationship,  actual  evapotranspiration 
can  be  derived  from  digital  reflection  and  thermal 
images.  In  this  way  an  evapotranspiration  map  was 
constructed  for  an  area  in  the  eastern  part  of  The 
Netherlands  where  groundwater  is  extracted.  For 
the  flight  day  the  remote  sensing  derived  evapo- 
transpiration values  were  compared  with  evapo- 
transpiration values  calculated  with  a  one-dimen- 
sional and  a  quasi-three-dimensional  hydrological 
model.  The  obtained  evapotranspiration  map  ap- 
pears to  be  a  valuable  tool  to  extrapolate  local 
model  results  and  to  calibrate  and  verify  model 
calculations.  It  was  found  that  the  hydrological 
description  of  the  area  is  improved  by  the  present 
method  of  combining  remote  sensing  with  sensing 
results  of  conventional  methods.  (Author's  ab- 
stract) 
W90-09651 


SOME  EMPIRICAL  RELATIONS  FOR  THE 
PREDICTION  OF  SOIL  EVAPORATION, 
TRANSPIRATION  AND  ROOT  WATER 
UPTAKE  UNDER  FIELD  CONDITIONS. 

Agriculture     and     Water     Resources     Research 
Centre,   Baghdad   (Iraq).   Dept.   of  Soil   Science. 
S.  Al-Khafaf,  F.  A.  Sharhan,  P.  J.  Wierenga,  and 
A.  D.  Iyada. 

Agricultural  Water  Management  AWMADF,  Vol. 
16,  No.  4,  p  323-335,  November  1989.  7  fig,  3  tab, 
19  ref. 

Descriptors:  'Evaporation,  'Soil-water-plant  rela- 
tionships, 'Transpiration,  Hydraulic  conductivity, 
Mathematical  models,  Moisture  uptake,  Roots,  Soil 
evaporation. 

A  simple  empirical  approach  for  root  water  uptake 
is  presented  to  predict  water  content  distribution 
under  field  conditions.  The  parameters  needed  are 
hydraulic  conductivity  or  diffusivity,  initial  water 


content  or  matric  potential  root  length  distribution, 
leaf  area  index  and  Class  A  pan  evaporation  (Ep). 
Comparison  between  estimated  and  measured 
water  content  distributions  indicates  a  reasonably 
good  agreement.  It  appears  that  water  uptake  by 
plant  roots  at  a  given  depth  may  be  predicted  from 
leaf  area,  evaporation  demands,  relative  root  mass 
and  the  ratio  of  transpiration  to  potential  transpira- 
tion. The  sensitivity  tests  clearly  showed  that  the 
modeled  water  uptake  by  plant  roots  and  water 
content  distributions  are  controlled  by  external 
evaporativity  rather  than  by  hydraulic  conductivi- 
ty of  the  soil.  (Author's  abstract) 
W90-09660 


EVAPOTRANSPIRATION  IN  A  GREEN- 
HOUSE-WARMED WORLD:  A  REVIEW  AND 
SIMULATION. 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
Climate  Resources  Program. 
N.  J.  Rosenberg,  M.  S.  McKenney,  and  P.  Martin. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  47,  No.  2/4,  p  303-320,  September  1989.  2  fig, 
2  tab,  40  ref,  append. 

Descriptors:  'Climatology,  'Evapotranspiration, 
'Global  warming,  'Greenhouse  effect,  'Literature 
review,  'Simulation,  Alfalfa,  Carbon  dioxide,  For- 
ests, Irrigation,  Kansas,  Nebraska,  Prairies,  Ten- 
nessee, Vegetation. 

The  ways  in  which  the  greenhouse  effect  may 
affect  evapotranspiration  (ET)  rates  are  reviewed 
briefly.  ET  may  change  because  of  atmospheric 
wanning  and  because  of  associated  changes  in 
other  climatic  factors.  ET  rates  also  may  be  altered 
by  simulation  of  plant  growth  and  increase  in 
stomatal  resistance  that  occur  in  response  to  C02 
enrichment  of  the  atmosphere.  The  Penman-Mon- 
teith  model  of  evapotranspiration  was  employed 
with  data  from  four  different  ecosystems  (mixed, 
mainly  deciduous  forest  in  Oak  Ridge,  Tennessee; 
tall  grass  prairie  near  Manhattan,  Kansas;  wheat 
field  at  Mead,  Nebraska;  and  irrigated  alfalfa  at 
Mead,  Nebraska)  to  estimate  the  possible  range  of 
changes  in  ET  that  may  occur  in  response  to  the 
climatic  and  plant  changes  associated  with  the 
greenhouse  effect.  The  climatic  and  plant  factors 
first  were  varied  individually  to  determine  model 
sensitivity.  These  factors  were  then  varied  simulta- 
neously according  to  scenarios  of  climatic  change 
to  determine  their  combined  impact  on  ET.  De- 
pending on  the  ecosystem  and  on  climatic  condi- 
tions, ET  can  differ  by  -20  to  +40%  from  the 
control  case  (no  climate  or  plant  change).  (Au- 
thor's abstract) 
W90-09710 


MEASUREMENT  AND  ESTIMATION  OF 
EVAPORATION  FROM  SOIL  UNDER  SPARSE 
BARLEY  CROPS  IN  NORTHERN  SYRIA. 

Reading  Univ.  (England).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09713 


EXTENSION  ACTIVITIES  NEEDED  TO 
EXPAND  USE  OF  EVAPOTRANSPIRATION 
DATA  FOR  IRRIGATION. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09744 


CANOPY  SURFACE  CONDUCTANCE  OF  UN- 
STRESSED WHEAT  AND  ITS  WEATHER  DE- 
PENDENCE. 

Orange   Free   State   Univ.,    Bloemfontein   (South 

Africa). 

W.  H.  van  Zyl,  J.  M.  de  Jager,  C.  J.  Maree,  and  A. 

Singels. 

Water  SA  WASADV,  Vol.  16,  No.  2,  p  99-104, 

April  1990.  2  fig,  3  tab,  17  ref. 

Descriptors:  'Evapotranspiration,  'Water  loss, 
'Wheat,  Atmospheric  water,  Canopy  conduct- 
ance, Evaporative  demand,  Lysimeters,  Mathemat- 
ical equations,  Penman-Monteith  equation. 
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Field  2— WATER  CYCLE 


Group  2D — Evaporation  and  Transpiration 


The  Penman-Monteith  equation,  together  with 
weather  data  from  an  automatic  weather  station 
and  concurrent  measurements  of  atmospheric 
evaporative  demand  (AED)  on  a  wheat  lysimeter 
were  used  to  calculate  mean  and  median  hourly 
values  of  wheat  canopy  conductance  (CC).  Mean 
and  median  hourly  values  were  0.08  and  0.06  m/ 
sec,  respectively,  although  the  value  0.04  m/sec 
occurred  most  often.  Values  of  AED  calculated 
from  the  Penman-Monteith  equation,  using  CC 
equal  to  0.08  and  0.06  m/sec,  were  compared  to 
measured  values  of  AED.  Statistical  tests  yielded  a 
high  index  of  agreement  (IA)  and  low  mean  abso- 
lute difference  (MAD).  The  IA  and  MAD  for 
mean  and  median  values  of  CC  were  0.96  and  0.07 
mm/hr  and  0.95  and  0.07  mm/hr,  respectively.  Net 
radiation,  wind  speed,  air  temperature,  and  vapor 
pressure  deficit  independently  had  no  influence  on 
the  behavior  of  CC.  (Author's  abstract) 
W90-09754 


STABILITY  OF  CROP  COEFFICIENTS  UNDER 
DIFFERENT  CLIMATE  AND  IRRIGATION 
MANAGEMENT  PRACTICES. 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09784 

WATER  REQUIREMENTS  OF  YOUNG  COCO- 
NUT PALMS  IN  A  HUMID  TROPICAL  CLI- 
MATE. 

Centre   for   Water   Resources   Development   and 
Management,  Calicut  (India).  Water  Management 
(Ag)  Div. 
For  primary  bibliographic  entry  see  Field  3F. 

W90-09785 


SIMPLIFIED  SOIL-WATER  BALANCE 
MODELS  TO  PREDICT  CROP  TRANSPIRA- 
TION. 

Washington  State  Univ.,  Pullman.  Dept.  of  Agron- 
omy and  Soils. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09813 


EVAPORATIVE  ENRICHMENT  OF  DEUTERI- 
UM AND  0-18  IN  ARID  ZONE  IRRIGATION. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09964 


ARID  LANDS:  EVAPOTRANSPIRATION 
UNDER  EXTREMELY  ARID  CLIMATES. 

Khartoum  Univ.  (Sudan). 

A.  M.  Salih. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.   1988.  p  305- 

324,  12  fig,  8  tab,  55  ref. 

Descriptors:  *Arid  climates,  *Arid  lands,  'Evapo- 
transpiration,  'Irrigation,  Advection,  Climatic 
data,  Climatic  effects,  Evapotranspiration  poten- 
tial, Irrigation  requirements,  Irrigation  water,  Ref- 
erence crop. 

The  state  of  knowledge  on  evapotranspiration 
under  extremely  arid  climates  is  relatively  poor,  in 
spite  of  worthwhile  scattered  efforts.  The  main 
impediments  are  vagueness  in  the  definitions  of 
aridity,  shortage  in  climatic  and  direct  measure- 
ments data,  little  knowledge  on  the  effect  of  siting 
and  advection  in  climatic  measurements,  and  the 
controversial  definitions  of  evapotranspiration 
terms.  There  is  a  need  for  a  more  detailed  defini- 
tion of  aridity  based  on  evapotranspiration  concept 
and  more  oriented  towards  irrigation  water  re- 
quirements. Awareness  on  the  importance  of  cli- 
matic data  for  many  purposes  has  recently  led  to 
the  establishment  of  a  vast  number  of  climatic 
stations  in  many  areas  under  extremely  arid  cli- 
mates. The  effect  of  advection  on  irrigation,  espe- 
cially under  these  extreme  conditions,  is  poorly 
understood  and  requires  special  attention.  The  con- 
cept of  reference  crop  evapotranspiration  seems  to 
overshadow  the  older  term  of  potential  evapotran- 
spiration. It  seems,  however,  that  a  standardization 
of  the  reference  crop  and  the  corresponding  crop 
factor  is  a  matter  that  needs  urgent  contribution 
from  one  of  the  concerned  international  authorities 
to  eliminate  the  current  controversies.  (See  also 
W90-10104)  (Mertz-PTT) 
W90-10114 


distribution  in  area  and  its  change  with  time  are 
presented.  Variations  of  the  evaporation  coefficient 
with  time  and  area  were  found  to  have  a  certain 
regularity.  The  regression  equation  given  may  be 
used  to  choose  the  value  of  the  evaporation  coeffi- 
cient during  the  freezing  period  in  areas  where  no 
contrast  evaporation  studies  exist.  (See  also  W90- 
10374)  (Author's  abstract) 
W90-10378 

2E.  Streamflow  and  Runoff 

WATER-RESOURCES  APPRAISAL  OF  THE 
LAKE  TRAVERSE  INDIAN  RESERVATION  IN 
SOUTH  DAKOTA. 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09526 


GROUNDWATER  EVAPORATION  FROM 
EAST-SAHARIAN  DEPRESSIONS  BY  MEANS 
OF  DEUTERIUM  AND  OXYGEN-18  IN  SOIL 
MOISTURE. 

Heidelberg  Univ.  (Germany,  F.R.).  Inst,  fuer  Urn- 
weltphysik. 

D.  Christmann,  and  C.  Sonntag. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  189-204.  6  fig,  12  ref. 

Descriptors:  'Aquifers,  'Evapotranspiration, 
•Geohydrology,  'Groundwater  evaporation,  'Iso- 
tope studies,  Arid  lands,  Egypt,  Nubian  Aquifer 
System,  Oxygen  isotopes,  Sahara,  Soil  water. 

Estimates  of  the  natural  groundwater  discharge  of 
the  Nubian  Aquifer  System  by  evapotranspiration 
in  East  Saharian  depressions  correspond  to  a  mean 
evapotranspiration  rate  of  100  mm/a  there.  This 
unbalanced  loss  of  fossil  groundwater  causes  an 
exponential  decrease  of  the  hydraulic  head  in  the 
vast  desert  area  around  the  depressions,  which  is 
equivalent  to  a  mean  regional  groundwater  draw- 
down rate  of  0.5  cm/a  at  present.  At  various 
barren  soil  sites  in  East  Oweinat,  SW  Egypt, 
where  groundwater  is  still  close  to  the  ground 
surface,  local  evaporation  rates  ranging  between  4 
mm/a  and  700  mm/a  have  been  derived  from 
vertical  profiles  of  deuterium  and  oxygen- 18  in  soil 
moisture.  These  evaporation  data  compare  with 
theoretical  estimates  of  steady  state  moisture  trans- 
fer from  the  groundwater  surface  to  the  atmos- 
phere, which  occurs  by  capillary  rise  of  soil  water 
up  to  the  evaporating  front  followed  by  an  equiva- 
lent water  vapor  flow  through  the  dry  soil  layer 
above  this  front.  (See  also  W90-09551)  (Author's 
abstract) 
W90-09961 


TIME  SCALE  OF  LAND  SURFACE  HYDROLO- 
GY EM  RESPONSE  TO  INITIAL  SOIL  MOIS- 
TURE ANOMALIES:  A  CASE  STUDY. 

Ecole  Normale  Superieure,  Paris  (France).  Lab.  de 
Meteorologie  Dynamique. 

For  primary  bibliographic  entry  see  Field  2G. 
W90- 10320 

ANALYSIS  OF  EVAPORATION  COEFFICIENT 
FROM  ICE  SURFACES  DURING  THE  FREEZ- 
ING SEASON  IN  NORTHERN  CHINA. 

General  Hydrological  Station  of  Liaoning  Prov- 
ince, Shenyang  (China). 
H.  C.  Yin. 

IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,  DC.  1989.  p  29-36.  5  fig,  3  tab. 

Descriptors:  'China,  'Evaporation,  'Evaporation 
pans,  'Evaporation  rate,  'Freezing,  'Ice,  'Measur- 
ing instruments,  Cold  regions,  Estimating,  Mathe- 
matical models. 

In  the  world's  cold  regions,  such  as  the  northern 
part  of  China,  evaporation  studies  have  been  made 
only  from  observations  of  evaporation  from  20-cm 
diameter  pans  in  the  winter  freezing  season.  It  is 
not  known  how  to  estimate  evaporation  from  large 
bodies  of  water  during  the  freezing  period.  This 
paper  briefly  describes  the  analysis  of  observations 
of  evaporation  from  water  surfaces  in  the  freezing 
season  using  various  evaporation  instruments,  and 
presents  observations  from  evaporation  experi- 
ments conducted  in  northern  China  during  the 
winter  freezing  period  for  the  period  from  1981  to 
1985.  The  analysis  of  the  coefficient  of  evaporation 
from  ice  surfaces  in  the  freezing  period,  measured 
with  different  sized  evaporation   instruments,   its 


FLOOD  OF  DECEMBER  25,  1987,  EN  MILL- 
ESGTON,  TENNESSEE  AND  VICINITY. 

Geological    Survey,    Nashville,   TN.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-09527 


WATER      RESOURCES      DATA,      ARIZONA, 
WATER  YEAR  1988. 

Geological  Survey,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-09531 

WATER  RESOURCES  DATA,  WASHINGTON, 
WATER  YEAR  1988. 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-09532 


GROUND-WATER  ESFLOW  TO  THE  DES 
CHUTES  RIVER  NEAR  THE  WARM  SPRING! 
EMDIAN  RESERVATION,  OREGON,  AUGUS1 
1985. 

Geological    Survey,    Portland,    OR.    Water    Re 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09533 

GEOHYDROLOGIC  DATA  FOR  SELECTEI 
SPRINGS  IN  EASTERN  NEVADA  THROUGI 
1982,  WITH  EMPHASIS  ON  WHITE  PIN! 
COUNTY. 

Geological  Survey,  Carson  City,  NV.  Water  R« 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09534 

COST  EFFECTIVENESS  OF  THE  STREAM 
GAGING  PROGRAM  EN  NEVADA. 

Geological  Survey,  Carson  City,  NV.  Water  R< 

sources  Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-09542 

FLOOD  FREQUENCY  OF  THE  SAVANNA 
RIVER  AT  AUGUSTA,  GEORGIA. 

Geological    Survey,    Columbia,    SC.    Water    R 

sources  Div. 

C.  L.  Sanders,  H.  E.  Kubic,  J.  T.  Hoke,  and  W.  H 

Kirby. 

Available  from  Books  and  Open-File  Report  Se 

tion,  USGS,  Box  25425,  Denver,  CO  80225.  USC 

Water-Resources   Investigations   Report   90-402 

1990.  87p,  35  fig,  14  tab,  85  ref. 

Descriptors:  'Flood  frequency,  'Flood  profih 
'Flood  recurrence  interval,  'Flood  routin 
•Floods,  'Georgia,  'Savannah  River,  August 
Flood  data,  Flood  discharge,  Flood  hydrograpl 
Flood  peak,  Flood  plains,  Flood-control  storaj 
South  Carolina. 
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To  fill  an  increasing  need  for  reliable  information 
on  floods  of  various  recurrence  intervals  on  the 
Savannah  River  a  flood-frequency  relation  was 
developed  for  the  long-term  gaging  station  at  Au- 
gusta, Georgia.  The  flood-frequency  analysis  was 
complicated  by  the  fact  that  the  Savannah  River 
upstream  of  Augusta  has  experienced  increasing 
regulation  of  flow  caused  by  three  large  dams 
constructed  since  1952.  The  pre-impoundment 
period  was  important  to  the  flood-frequency  analy- 
sis because  it  included  a  number  of  large  floods 
that,  even  when  adjusted  for  regulation,  exceed  all 
floods  since  1952.  A  reservoir  routing  model  was 
used  to  adjust  nine  such  floods  for  the  effects  of 
regulation,  and  to  develop  a  relation  for  estimating 
regulated  peak  discharges  for  additional  unregulat- 
ed floods.  The  1%  chance  exceedance  flood  for 
regulated  conditions  on  the  Savannah  River  at 
Augusta  was  computed  as  180,000  cu  ft/sec. 
(USGS) 
W90-09545 


INCORPORATION  OF  UNCERTAINTIES  IN 
REAL-TIME  CATCHMENT  FLOOD  FORE- 
CASTING. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

C.  S.  Melching,  B.  C.  Yen,  and  H.  G.  Wenzel. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-173766/ 
AS.  Price  codes:  A10  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  WRC  Research  Report  No.  208, 
UILU-WRC-87-208,  September  1987.  194p,  29  fig, 
32  tab,  188  ref,  4  append.  USGS  Contract  14-08- 
0001-G1223;  USGS  Project  G1223-04. 

Descriptors:  'Decision  making,  *Flood  control, 
•Flood  forecasting,  *Floods,  *Risks,  Flood  protec- 
tion, Flood  warning,  Hydrology,  Illinois,  Mathe- 
matical models,  Rainfall,  Real-time  forecasting, 
Reliability,  Runoff,  Storms,  Vermilion  River,  Wa- 
tersheds. 

When  preparing  real-time  flood  forecasts  for  a 
catchment  flood  warning  and  preparedness  system, 
consideration  must  be  given  to  four  sources  of 
uncertainty-natural,  data,  model  parameters,  and 
model  structure.  Three  reliability  analysis  meth- 
ods-Monte Carlo  simulation,  mean  value  and  ad- 
vanced first-order  second  moment  analysis 
(MVFOSM  and  AFOSM,  respectively)--were  ap- 
plied to  the  rainfall-runoff  modeling  reliability 
problem.  Comparison  of  these  methods  indicates 
that  the  AFOSM  method  is  probably  best  suited  to 
the  rainfall-runoff  modeling  reliability  problem 
with  the  MVFOSM  showing  some  promise.  The 
feasibility  and  utility  of  the  reliability  analysis  pro- 
cedure are  shown  for  a  case  study  employing  as  an 
example  the  HEC-1  and  RORB  rainfall-runoff  wa- 
tershed models  to  forecast  flood  events  on  the 
Vermilion  River  watershed  at  Pontiac,  Illinois. 
The  utility  of  the  reliability  analysis  approach  is 
demonstrated  for  four  important  hydrologic  prob- 
lems: (1)  determination  of  forecast  (or  predication) 
reliability;  (2)  determination  of  the  flood  level  ex- 
ceedance probability  due  to  a  current  storm  and 
development  of  'rules  of  thumb'  for  flood  warning 
decision  making  considering  this  probabilistic  in 
formation;  (3)  determination  of  the  key  sources  of 
uncertainty  influencing  model  forecast  reliability; 
and  (4)  selection  of  hydrologic  models  based  on 
comparison  of  model  forecast  reliability.  Central  to 
this  demonstration  is  the  reliability  analysis  meth- 
ods' ability  to  estimate  the  exceedance  probability 
for  any  hydrologic  target  level  of  interest  and, 
hence,  to  produce  forecast  cumulative  density 
functions  and  probability  distribution  functions. 
For  typical  hydrologic  modeling  cases,  reduction 
of  the  underlying  modeling  uncertainties  is  the  key 
to  obtaining  useful,  reliable  forecasts.  Furthermore, 
determination  of  the  rainfall  excess  is  the  primary 
source  of  uncertainty,  especially  in  the  estimation 
of  the  temporal  and  areal  rainfall  distributions. 
(Stout-IL  WRC) 
W90-09554 


EFFECT  OF  MUNICIPAL  WASTEWATER  IR- 
RIGATION AND  RATE  OF  N  FERTILIZATION 
ON  PETIOLE  COMPOSITION,  YIELD  AND 
QUALITY  OF  OKANAGAN  RIESLING 
GRAPES. 


Agriculture  Canada,  Summerland  (British  Colum- 
bia). Research  Station. 

For  primary  bibliographic  entry  see  Field  3C. 
W90-09603 


POST-DEFAUNATION  RECOVERY  OF  FISH 
ASSEMBLAGES  IN  SOUTHEASTERN  BLACK- 
WATER  STREAMS. 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-09612 


ECOSYSTEM  METABOLISM  AND  TURNOV- 
ER OF  ORGANIC  CARBON  ALONG  A  BLACK- 
WATER  RIVER  CONTINUUM. 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-09613 


SURVEY  OF  COLUMBIA  RIVER  BASIN 
STREAMS  FOR  COLUMBIA  PEBBLESNAIL 
AND  SHORTFACE  LANX. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Geosciences  Dept. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09615 


COMPLIANCE  WITH  INSTREAM  FLOW 
AGREEMENTS  IN  COLORADO,  MONTANA, 
AND  WYOMING. 

Wyoming  Cooperative  Fishery  and  Wildlife  Re- 
search Unit,  Laramie. 

For  primary  bibliographic  entry  see  Field  6E. 
W90-09616 


SEASONAL  FLUCTUATION  IN  SPECIES 
COMPOSITION  OF  AQUATIC  HYPHOMYCE- 
TOUS  FLORA  IN  A  TEMPERATE  FRESHWA- 
TER STREAM  OF  CENHtAL  HIMALAYA, 
INDIA. 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-09619 


PARTICULATE  ORGANIC  MATTER  IN  THE 
ORINOCO  RTVER:  A  PRISTINE  EXAMPLE. 

Instituto  Venezolano  de  Investigaciones  Cientifi- 

cas,  Caracas.  Centro  de  Ecologia  y  Ciencias  Am- 

bientales. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09649 


REAL-TEvIE  OPERATION  OF  TANSHUI 
RIVER  RESERVOIRS. 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Civil  En- 
gineering. 

J.  T.  Kuo,  N.  S.  Hsu,  W.  S.  Chu,  S.  Wan,  and  Y.  J. 
Lin. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  3,  p  349- 
361,  May /June  1990.  6  fig,  4  tab,  11  ref. 

Descriptors:  'Computer  models,  'Mathematical 
models,  'Model  studies,  'Reservoir  operation, 
'Streamflow  forecasting,  Streamflow  data, 
Taiwan,  Water  shortage. 

A  modeling  package  was  developed  for  and  ap- 
plied to  the  real-time  operation  of  Feitsui  and 
Shihmen  Reservoirs  in  the  Tanshui  River  Basin, 
Taiwan,  the  Republic  of  China.  The  modeling 
package  consists  of  a  10-day  (the  traditional  reser- 
voir operation  period  in  Taiwan)  streamflow  fore- 
cast model,  a  rule-curve-based  simulation  model, 
and  an  optimization  model.  Given  a  forecasted 
streamflow  sequence  for  the  entire  year,  the  simu- 
lation model  is  first  used  to  determine  whether  a 
severe  shortage  of  water  is  expected.  Using  the 
simulation  results  as  an  initial  feasible  operating 
policy  and  an  appropriate  objective  function 
(which  is  different  for  periods  with  and  without  an 
anticipated  shortage),  a  dynamic-programming- 
based  optimization  model  is  then  used  to  determine 
an  improved  operating  policy.  At  the  end  of  each 
10-day  period,  the  streamflow  forecast  is  updated 
using  a  Kalman  filter  technique  and  the  observed 
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streamflow  the  period,  and  the  simulation  and  opti- 
mization models  will  be  rerun  for  the  remaining 
periods  of  the  year.  The  cycle  repeats  until  the  last 
period  is  reached.  Tested  with  actual  operational 
records  and  a  hypothetical  condition,  the  models 
were  shown  to  be  capable  of  producing  improved 
10-day  operating  rules  for  the  present  reservoir 
system.  The  entire  modeling  system  was  run  on  a 
VAX  8650  and  an  IBM-AT  compatible  personal 
computer  (PC).  The  execution  time  for  a  1-year 
(36  10-day  periods)  operation  is  less  than  5  min  on 
the  VAX  8650,  and  about  45  min  on  the  PC. 
(Author's  abstract) 
W90-09669 


PRACTICAL  DETERMINATION  OF  HYPO- 
THETICAL FLOODS. 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
L.  R.  Beard. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  3,  p  389- 
401,  May /June  1990.  4  fig,  1  tab,  8  ref. 

Descriptors:  'Flood  forecasting,  'Flood  hydro- 
graphs,  'Flood  maps,  'Rainfall-runoff  relation- 
ships, 'Runoff  forecasting,  Flood  data,  Mathemati- 
cal models,  Rainfall  simulation. 

A  comprehensive  procedure  for  simultaneously  re- 
lating storm  rainfalls  of  a  range  of  frequencies  to 
runoff  hydrographs  of  the  same  frequencies  is  sug- 
gested. Hypothetical  storm  rainfall  is  developed 
from  published  rainfall  frequency  data  and  then 
related  directly  to  runoff  peaks  and  volumes  of 
corresponding  frequencies  obtained  from  recorded 
runoff.  The  vexing  questions  of  what  rainfall  pat- 
terns to  use  to  define  a  storm  of  a  specified  fre- 
quency and  what  ground  conditions  to  use  for 
converting  the  rain  to  runoff  of  the  same  frequency 
are  answered  in  the  model  calibration  process. 
Using  the  same  criteria  in  application  as  in  calibra- 
tion eliminates  some  major  uncertainties.  The  pri- 
mary reason  for  relating  rainfall  to  runoff  is  to 
compute  flood  hydrographs  for  conditions  and  lo- 
cations other  than  those  for  which  adequate  runoff 
records  are  available.  Once  sound  relationships  are 
developed  where  good  runoff  data  are  available, 
such  relationships  can  be  used  to  assess  flood  po- 
tential for  other  basin  conditions  and  management 
plans,  as  well  as  for  other  locations.  (Author's 
abstract) 
W90-09672 


COMMUNITIES  OF  SESSILE  ALGAE  EN 
SOME  SMALL  STREAMS  OF  CENTRAL  FIN- 
LAND. COMPARISON  OF  THE  ALGAE  OF 
THE  HIGH  MOUNTAINS  OF  EUROPE  AND 
THOSE  OF  ITS  NORTHERN  REGIONS. 
Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-09677 


ECOLOGICAL  CHARACTERISTICS  OF 
CADDIS  FLIES  (TRICHOPTERA)  OF 
STREAMS  E\  THE  GORCE  MTS  (SOUTHERN 
POLAND). 

Polish   Academy   of  Sciences,    Krakow.    Zaklad 
Ochrony  Przyrody  i  Zasobow  Naturalnych. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-09679 


PRELIMINARY  REPORT  ON  THE  STONE- 
FLIES  (PLECOPTERA)  INHABITING  MAIN 
WATERCOURSES  IN  THE  GORCE  MTS 
(SOUTHERN  POLAND). 

Jagiellonian  Univ.,  Krakow  (Poland).  Inst,  of  En- 
vironmental Biology. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-09680 


FLOOD  HYDROGRAPH  ESTIMATION  FROM 
ARID  CATCHMENT  MORPHOLOGY. 

Sultan  Qaboos  Univ.,  Muscat  (Oman).   Dept.  of 

Civil  Engineering. 

M.  Nouh. 

Hydrological  Processes  HYPRE3,  Vol.  4,  No.  2,  p 
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103-120,  April/May  1990.  8  fig,  8  tab,  16  ref.  Saudi 
Arabian  National  Water  Research  Project  Num- 
bers AR-02-17  and  AR-05-62. 

Descriptors:  *Arid-zone  hydrology,  'Catchment 
areas,  'Flood  forecasting,  'Flood  hydrographs, 
'Geomorphology,  'Hydrologic  models,  'Rainfall- 
runoff  relationships,  Flood  peak,  Infiltration, 
Model  testing,  Natural  slope,  Precision,  Rain- 
storms, Saudi  Arabia,  Simulation  analysis. 

Prediction  of  flood  hydrographs  with  minimum 
dependence  on  historic  runoff  records  has  become 
a  major  challenge  for  hydrologists.  This  is  because 
the  majority  of  the  world's  catchments  are  un- 
gaged  or  do  not  have  the  generally  accepted  mini- 
mum standards  for  the  record  length,  spatial  cover- 
age, and  accuracy  requirements  that  allow  for 
direct  analysis  of  the  record.  A  more  advanced  and 
indirect  methodology  that  provides  an  accurate 
prediction  of  maximum  flood  flow  rates  in  arid 
catchments  such  as  those  of  Saudi  Arabia,  is 
needed.  Data  on  the  performance  of  a  geomorpho- 
logic  rainfall-runoff  model  used  to  simulate  ob- 
served flash  flood  hydrographs  in  32  arid  catch- 
ments have  been  analyzed.  The  catchments,  which 
are  located  in  the  southwest  region  of  Saudi 
Arabia,  vary  in  their  size,  slope  of  land,  and  char- 
acteristics of  soils,  and  are  in  zones  with  differing 
rainstorm  characteristics.  It  was  found  that  size, 
followed  by  a  rate  of  infiltration  and  slope  of  land, 
are  the  catchment  characteristics  that  most  affect 
the  accuracy.  In  addition,  the  accuracy  varies  with 
spatial  and  temporal  rainfall  variation,  total  rainfall 
depth,  and  length  of  the  dry  period  between  suc- 
cessive rainstorms  over  the  catchment.  The  model 
is  sensitive  to  temporal  rainfall  variation  more  than 
spatial  rainfall  variation,  and  to  the  dry  period 
more  than  total  rainfall  depth.  Generally,  the 
model  was  not  very  accurate  when  compared  to 
the  observations,  especially  when  simulating  peak 
flow  rates  in  large  size  infiltration  catchments 
having  a  high  temporal  rainstorm  variation.  (Fish- 
PTT) 
W90-09775 


IMPROVED  HYDROLOGIC  FORECASTING-- 
RESULTS  FROM  A  WMO  REAL-TIME  FORE- 
CASTING EXPERIMENT. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
K.  P.  Georgakakos,  and  G.  F.  Smith. 
Journal  of  Hydrology  JHYDA7,  Vol.  114,  No.  1/ 
2,  p  17-45,  March  1990.  12  fig,  29  ref.  Hydrologic 
Research  Laboratory  (HRL),  National  Weather 
Service,  National  Oceanic  and  Atmospheric  Ad- 
ministration Agreement  No.  NA86AA-H-HY126. 

Descriptors:  'Discharge  measurement,  'Hydrolog- 
ic models,  'Streamflow  forecasting,  'Watersheds, 
Canada,  France,  Headwaters,  Mathematical 
models,  Oklahoma,  Simulation  analysis. 

A  methodology  for  improved  forecasting  of 
streamflows  in  headwater  basins  has  been  devel- 
oped based  on  the  mathematical  modeling  of  the 
hydrologic  catchment  processes  via  conceptual  hy- 
drologic models.  Real-time  updating  procedures 
have  been  designed  for  the  on-line  incorporation  of 
past  observed  discharges  in  the  forecasts.  Updating 
is  accomplished  via  a  state  estimator  that  exploits  a 
priori  knowledge  on  the  statistical  characteristics 
of  model  input  and  parameter  errors.  Hydrologic 
expertise  is  the  only  essential  requirement  for  rou- 
tine application.  The  methodology  in  real-time  hy- 
drologic forecasting  was  valuable  for  two  hydrolo- 
gically  different  headwater  basins:  the  Bird  Creek 
basin  in  Oklahoma,  and  the  Orgeval  basin  in 
France.  Verification  of  the  methodology  with  data 
from  these  basins  was  performed  as  part  of  a 
World  Meteorological  Organization  (WMO) 
workshop  held  in  Vancouver,  British  Columbia, 
Canada,  during  the  period:  30  July-8  August  1987. 
Real-time  conditions  were  simulated  with  verifica- 
tion data  made  known  after  forecasts  were  issued. 
The  verification  results  appear  encouraging  espe- 
cially in  light  of  the  fact  that  all  the  forecasts  were 
obtained  in  an  automatic  fashion  (without  manual 
intervention).  The  methodology  developed  has 
been  implemented  on  the  National  Weather  Serv- 
ice River  Forecast  System  forecast  component  at 
the    Hydrologic    Research    Laboratory,    National 


Weather  Service  (NWS),  and  is  currently  undergo- 
ing testing  in  a  true  real-time  environment.  (Au- 
thor's abstract) 
W90-09792 


ESTIMATION  OF  RUNOFF-ROUTING 
MODEL  PARAMETERS  USESG  INCOMPATI- 
BLE STORM  DATA. 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-09793 


MODELING  THE  EFFECTS  OF  UNSATURAT- 
ED, STRATIFIED  SEDIMENTS  ON  GROUND- 
WATER RECHARGE  FROM  INTERMITTENT 
STREAMS. 

California    Univ.,    Santa    Cruz.    Earth    Sciences 

Board. 

M.  E.  Reid,  and  S.  J.  Dreiss. 

Journal  of  Hydrology  JHYDA7,  Vol.  114,  No.  1/ 

2,  p   149-174,  March   1990.  7  fig,  3  tab,  47  ref. 

Descriptors:  'Groundwater  recharge,  'Hydrologic 
budget,  'Permeability,  'River  sediments,  'Surface- 
groundwater  relations,  'Vadose  water,  Flow  pat- 
tern, Mathematical  equations,  Sedimentation,  Sim- 
ulation analysis,  Stream  discharge,  Vadose  zone. 

Unsaturated,  stratified  sediments  beneath  intermit- 
tent stream  channels  affect  groundwater  recharge 
from  these  streams.  Transient,  variably  saturated 
flow  in  a  two-dimensional  (2-D)  vertical  cross- 
section  between  the  stream  and  the  underlying 
water  table  is  simulated  using  four  different  cases 
of  sedimentation.  These  cases  include:  homogene- 
ous sediments;  low-permeability  streambed  sedi- 
ments; narrow,  low  permeability  lenses;  and  exten- 
sive, low  permeability  layers.  The  permeability  of 
the  sediments  in  these  cases  greatly  affects  the 
timing  and  rate  of  channel  loss  and  groundwater 
recharge.  Flow  patterns  and  the  style  of  stream/ 
water  table  connection  are  controlled  by  the  loca- 
tion and  geometry  of  low  permeability  sediments. 
In  cases  with  homogeneous  sediments  and  narrow, 
low  permeability  layers,  connection  occurs  by  a 
water  table  mound  building  from  below.  The  style 
of  stream/water  table  connection  suggests  simpli- 
fied physically  based  interaction  models  that  may 
be  appropriate  for  these  settings.  Channel  loss  and 
groundwater  recharge  were  computed  using  two 
simplified  models,  a  Darcian  seepage  equation  and 
the  Green-Ampt  infiltration  equation,  were  com- 
pared with  the  results  from  the  2-D  simulations. 
Simplified  models  using  parameters  from  the  2-D 
simulations  appear  to  perform  well  in  cases  with 
homogeneous  and  low  permeability  streambed 
sediments.  In  cases  with  low  permeability  lenses  or 
layers,  the  simplified  models  require  calibrated  pa- 
rameters to  perform  well.  (Author's  abstract) 
W90-09798 


TRANSFORMATION  OF  POLLUTION  ALONG 
THE  COURSE  OF  THE  LUPAWA  RIVER  IN 
YEARS  1985-1986. 

Gdansk  Univ.   (Poland).   Inst,  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09810 


FLOOD  OF  JULY  1-2,  1987,  IN  NORTH-CEN- 
TRAL OHIO. 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

R.  I.  Mayo,  and  J.  P.  Mangus. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-376,  1989.  16p,  6  fig,  5  ref. 

Descriptors:  'Flood  damage,  'Flood  data,  'Flood 
profiles,  'Ohio,  Mohican  River,  Sandusky  River, 
Scioto  River. 

During  the  night  of  July  1  and  early  morning  of 
July  2,  1987,  an  intense  summer  storm  produced 
flooding  on  headwater  streams  of  the  Scioto,  San- 
dusky, and  Mohican  Rivers  in  north-central  Ohio. 
The  heaviest  flooding  and  resulting  flood  damage 
occurred  in  a  five-county  area  in  the  north-central 
part  of  the  state.  From  3  to  nearly  6  inches  of  rain 


fell  in  less  than  10  hours  on  rain-saturated  soil,  and 
produced  flooding  resulting  in  more  than  $20  mil- 
lion in  damages.  Estimated  peak  discharges  for 
several  of  the  small  streams  affected  ranged  from 
one  to  two  and  a  half  times  the  magnitude  of  the 
50-year  flood.  (USGS) 
W90-09891 


ASSESSMENT  OF  THE  POTENTIAL  EFFECTS 
OF  CLIMATE  CHANGE  ON  WATER  RE- 
SOURCES OF  THE  DELAWARE  RIVER 
BASES:  WORK  PLAN  FOR  1988-90. 

Geological  Survey,  West  Trenton,  NJ.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-09894 


FLOOD  OF  JANUARY  1982  IN  THE  SAN 
FRANCISCO  BAY  AREA,  CALIFORNIA. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  C.  Blodgett,  and  E.  H.  Chin. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4236, 
1989.  46p,  9  fig,  8  tab,  12  ref. 

Descriptors:  'California,  'Flood  recurrence  inter- 
val, 'Floods,  'Precipitation,  'San  Francisco  Bay, 
Flood  frequency,  Flood  peak,  Flooding,  Orogra- 
phic precipitation,  Precipitation  intensity,  Rainfall, 
Rainfall  intensity,  Rainstorms,  Runoff  volume. 

A  major  winter  storm  originating  over  the  Pacific 
Ocean  moved  through  central  California  in  early 
January  1982.  As  much  as  16  inches  of  rain  fell  in 
Marin  County  and  25  inches  in  the  mountains 
bordering  Santa  Cruz  County.  The  storm  of  Janu- 
ary 3-5,  1982  had  a  stable  atmospheric  structure, 
and  the  layer  of  moist  maritime  air  was  confined  to 
altitudes  between  50  and  700  ft;  this  phenomenon 
caused  the  rain  to  fall  most  heavily  along  the  lower 
slopes  of  the  coastal  mountains.  As  a  result  of 
antecedent  rainfall,  streamflow  in  the  San  Francis- 
co Bay  area  exceeded  normal  from  the  end  of 
October  to  the  end  of  December  1981.  For  most 
streams,  the  January  1982  flood  was  the  largest 
since  the  flood  of  December  1955,  but  it  was  not 
significantly  large  in  comparison  with  historic 
peak-flow  data.  Damages  associated  with  the  storm 
were  substantial,  but  flooding  from  stream  runoff 
was  not  the  major  problem.  Greater  than  normal 
antecedent  rainfall,  together  with  the  prolonged 
heavy  rain,  liquified  the  supersaturated  soil  cover 
and  caused  numerous  slope  failures  and  debris 
flows  on  steep,  unstable  slopes.  The  median  recur- 
rence interval  of  the  1982  peak  for  66  streamflow- 
gaging  stations  in  the  San  Francisco  Bay  area  is  10 
years;  for  the  1955  flood,  the  median  recurrence 
interval  for  16  stations  is  11  years.  Streams  with 
highest  unit  peak  runoff  were  in  the  Santa  Cruz 
Mountains  and  North  Bay  subareas.  Median  recur- 
rence intervals  of  flood  volumes  for  durations  of  1, 
3,  and  8  consecutive  days  during  the  January  1982 
flood  are  18,  11,  and  8;  these  recurrence  intervals 
are  comparable  to  those  of  the  December  1955 
flood,  which  are  13,  16,  and  14  years.  (USGS) 
W90-09898 


DETERMINATION  OF  FLOOD  HYDRO- 
GRAPHS  FOR  STREAMS  EN  SOUTH  CAROLI- 
NA: VOLUME  1.  SIMULATION  OF  FLOOD 
HYDROGRAPHS  FOR  RURAL  WATERSHEDS 
IN  SOUTH  CAROLINA. 

Geological   Survey,   Columbus,   OH.   Water  Re- 
sources Div. 
L.  R.  Bohman. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4087, 
1990.  53p,  1  plate,  14  fig,  16  tab,  23  ref. 

Descriptors:  'Flood  frequency,  'Flood  hydro- 
graphs,  'Hydrograph  analysis,  'Rainfall-runoff  re- 
lationships, 'Runoff  volume,  'South  Carolina, 
Lagtime,  Risk  analysis,  Rural  areas. 

A  method  is  given  for  simulating  a  typical  (aver- 
age) flood  hydrograph  corresponding  to  a  peak 
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discharge  of  specific  recurrence  interval  for  un- 
gaged  rural  basins  having  drainage  areas  less  than 
500  sq  mi  in  South  Carolina.  Dimensionless  hydro- 
graphs  were  developed  for  three  regions  on  the 
basis  of  188  storm  events  at  49  stations  that  repre- 
sent a  wide  range  of  drainage  area  sizes  and  basin 
conditions.  The  design  peak  discharge  and  a  basin 
lagtime  (which  has  been  adjusted  to  produce  cor- 
rect hydrograph  volume)  are  required  to  apply  the 
technique.  The  standard  errors  of  estimate  for  sim- 
ulated hydrograph  widths  at  50  and  75%,  respec- 
tively, of  observed  stormfiow  were  +/-14. 1  and 
+/-18.3%  for  basins  in  the  Blue  Ridge  physiogra- 
phic province,  +/-29.2  and  +/-36.2%  for  basins 
in  the  Piedmont  province,  and  +  /-17.8  and  +/- 
22.8%  for  basins  in  the  Coastal  Plain  provinces. 
(USGS) 
W90-09901 


OXYGEN-18  AND  DEUTERIUM  DISTRIBU- 
TION IN  RAINFALL,  RUNOFF  AND 
GROUNDWATER  IN  A  SMALL  SEMI-ARID 
BASIN:  THE  ARAVAD7A  VALLEY  IN  THE 
SONORA  DESERT,  ARIZONA. 
Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-09965 


RUNOFF  HYDROGRAPH  ANALYSIS  IN  AG- 
RICULTURAL WATERSHEDS  BY  OXYGEN-18. 

Universidade  Estadual  Paulista,  Botucatu  (Brazil). 

Faculdade  de  Ciencias  Agronomicas. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09981 


CONCLUSIONS  FROM  A  TEN  YEAR  STUDY 
OF  OXYGEN-18  IN  PRECIPITATION  AND 
RUNOFF  IN  SWEDEN. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-09985 


RTVER  PROCESSES  METHODOLOGICAL  AP- 
PROACH: EXPERIENCE  WITH  THE  RTVER 
MUSONE,  ITALY. 

Florence  Univ.  (Italy).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-09991 


INSTREAM    HABITAT    MODELING    TECH- 
NIQUES. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 10009 


AQUATIC  PLANT  MANAGEMENT  IN  FLORI- 
DA. 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

For  primary  bibliographic  entry  see  Field  4A. 
W90- 10021 


AQUATIC  WEED  MANAGEMENT  IN  URBAN 
AND  AGRICULTURAL  CANALS  USING  TRI- 
PLOID  GRASS  CARP. 

Lee  County  Hyacinth  Control  District,  Fort 
Myers,  FL. 

For  primary  bibliographic  entry  see  Field  4A. 
W90- 10027 


ARCTIC  WATER  AVAILABILITY:  DATA 
BASES  TO  MEET  PRESENT  AND  FUTURE 
NEEDS. 

Bureau  of  Land  Management,  Fairbanks,  AK. 
Arctic  District. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 10071 


RECOMMENDATION  OF  FLUSHING  FLOWS 
FOR  MAINTENANCE  OF  SALMONID 
SPAWNING  GRAVELS  IN  A  STEEP,  REGU- 
LATED STREAM. 


EA  Engineering,  Science,  and  Technology,  Inc., 

Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  81. 

W90-10085 


STREAMFLOW  WATER-QUALITY  NODE- 
STREAMFLOW  MODEL  FOR  ASSESSING 
MINING-RELATED  IMPACTS. 

In-Situ,  Inc.,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10088 


PREDICTING  THE  INFLUENCES  OF  POST- 
MINING  CONDITIONS  ON  SURFACE  AND 
GROUNDWATER  RESOURCES. 

Applied  Hydrology  Associates,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-10100 


SEDIMENT  TRANSPORT  AND  UNIT  STREAM 
POWER. 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-10112 


ESTIMATING      EXTREME      EVENTS:      LOG 
PEARSON  TYPE  3  DISTRIBUTION. 

Saint  Johns  River  Water  Management   District, 

Palatka,  FL. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-10113 


IUH  OF  GENERAL  HYDROLOGIC  SYSTEM 
MODEL. 

Anna  Univ.,  Madras  (India). 

For  primary  bibliographic  entry  see  Field  7C. 

W90-10115 


ECONOMIC      EVALUATION      OF      URBAN 
FLOOD  DAMAGE  REDUCTION  PLANS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6C. 

W90-10117 


MODELING     ORGANIC     POLLUTION     OF 
STREAMS. 

Ministry  of  Works  and  Development,  Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10126 


TRACE  CONTAMINANTS  IN  STREAMS. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10130 


CALCULATION  OF  THE  LONGITUDINAL 
FLOW  VELOCITY  FIELD  IN  THE  CROSS  SEC- 
TION OF  CYLINDRICAL  CHANNELS. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-10152 


PATTERN  AND  ORIGIN  OF  STEPPED-BED 
MORPHOLOGY  IN  HIGH-GRADIENT 
STREAMS,  WESTERN  CASCADES,  OREGON. 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Corvallis,  OR.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-10178 


STREAMS  IN  THE  NEW  JERSEY  PESELANDS 
DIRECTLY  REFLECT  CHANGES  IN  ATMOS- 
PHERIC DEPOSITION  CHEMISTRY. 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10193 


EFFECTS  OF  ROAD  DEICING  SALT  ON 
CHLORIDE  LEVELS  IN  FOUR  ADIRONDACK 
STREAMS. 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Newcomb.  Adirondak  Eco- 
logical Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10204 


DYNAMICS  OF  AQUATIC  HYPHOMYCETES 
IN  AN  EASTERN  MOROCCAN  STREAM. 

Mohamed-1   Univ.,   Oujda  (Morocco).   Dept.   de 

Biologie. 

For  primary  bibliographic  entry  see  Field  2H. 

W90- 10259 


WOODY  DEBRIS,  SEDIMENT,  AND  RIPARI- 
AN VEGETATION  OF  A  SUBALPINE  RIVER, 
MONTANA,  U.S.A. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 10264 


MONITORING  FLOODS  WITH  AVHRR. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 
I.  J.  Barton,  and  J.  M.  Bathols. 
Remote  Sensing  of  the  Environment  RSEEA7, 
Vol.  30,  No.  1,  p  89-94,  1989.  6  fig,  2  tab. 

Descriptors:  *Darling  River,  'Flood  flow,  'Radio- 
metry,  *Remote  sensing,  'Satellite  technology, 
Australia,  Data  acquisition,  Flood  channels,  Flood 
spreading,  Infrared  imagery. 

During  1988  the  movement  of  a  flood  down  the 
Darling  River  in  central  eastern  Australia  was 
monitored  using  Advanced  Very  High  Resolution 
Radiometer  (AVHRR)  imagery.  During  the  obser- 
vation period  the  thermal  channels  at  night  gave 
better  contrast  between  the  flood  and  the  sur- 
rounding land  than  the  visible  and  near  infrared 
channels  during  the  day.  The  slow  movement  of 
the  flood  front  is  typical  of  floods  in  central  Aus- 
tralia, where  the  fall  of  the  rivers  from  catchment 
areas  to  the  sea  is  small.  The  AVHRR  is  suitable 
for  monitoring  such  floods  as  there  is  typically 
very  little  cloud  cover  over  the  area  and,  during 
the  night,  the  contrast  between  the  water  tempera- 
ture and  the  surrounding  land  is  large.  Although 
the  spatial  resolution  of  the  AVHRR  is  1  km,  it  has 
been  possible  to  make  some  estimate  of  the  area 
covered  by  the  flood.  (Author's  abstract) 
W90- 10306 


DROUGHT:  CONSEQUENCES  ON  NATURAL 
SURROUNDINGS,  HEALTH,  AND  THE  ENVI- 
RONMENT (LA  SECHERESSE:  CONSE- 
QUENCES SUR  LE  MILIEU,  SALUBRJTE,  EN- 
VIRONNEMEND. 

Agence    de     Bassin     Rhone-Mediterranee-Corse, 
Pierre-Benite  (France). 
P.  Balland. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  2,  p 
103-117,  1990.  11  fig,  1  tab,  10  ref.  English  summa- 
ry- 
Descriptors:  'Aquatic  environment,  'Drought  ef- 
fects, 'Environmental  effects,  'Water  pollution 
sources,  'Water  quality,  Aquatic  life,  Coastal  la- 
goons, Drinking  water,  Ecosystems,  Estuarine  en- 
vironment, Eutrophication,  Flow  rates,  Ground- 
water quality,  Marine  pollution,  Public  health, 
Temperature  effects,  Water  conservation,  Water 
level  fluctuations,  Water  policy,  Water  use. 

Different  aspects  of  drought  effects  are  illustrated 
and  possible  measures  to  reduce  these  effects,  espe- 
cially as  regards  pollution,  are  examined.  A  pro- 
longed drought  leads  to  a  significant  drop  in  water 
flow  rates  in  aquatic  environments  the  conse- 
quences of  which  are:  an  increase  in  the  average 
concentration  levels  of  pollutants,  direct  changes 
in  processes  such  as  sedimentation,  and  superficial 
re-aeration  with  an  impact  on  aquatic  ecosystems. 
There  may  be  indirect  effects  on  some  chemical 
processes  linked  to  increase  in  temperature.  More- 
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over,  the  reduction  in  quantities  of  fresh  water  can 
have  an  effect  on  some  aquatic  communities  in 
estuary  and  lagoon  environments  and  further  in- 
crease the  amount  of  time  the  water  spends  in 
stagnant  environments,  with  possible  consequences 
on  the  intensity  of  processes  such  as  eutrophica- 
tion.  Finally,  there  may  be  an  impact  on  the  quality 
of  underground  water  following  the  appearance  of 
drought  conditions  that  reduce  the  amount  of 
water  exchange  with  the  aquifer.  A  coherent,  fore- 
sighted  water-management  policy  provides  at  least 
partial  compensation  for  climatic  hazard.  It  is  es- 
sential to  preserve  or  even  increase  the  natural 
capacity  of  the  environment  to  resist  a  prolonged 
rainfall  deficit.  Water  conservation  should  start 
where  water  is  used  as  a  receptacle  for  wastes. 
Increased  levels  of  treatment  should  be  provided 
to  improve  the  purification  efficiency  when  envi- 
ronmental receiving  capacities  are  diminished.  Fi- 
nally, in  the  case  of  drinking  water,  diversification 
of  the  supply  is  the  major  response  to  scarcity  of 
the  resource.  (Dublin-PTT) 
W90-10328 


INFLUENCE  OF  THE  HYDRAULIC  CHARAC- 
TERISTICS OF  RTVER  REACHES  ON  THE 
PROPAGATION  OF  FLOOD  PEAKS  (INFLU- 
ENCE DES  CARACTERISTIQUES  HYDRALI- 
QUES  DES  BIEFS  SUR  LA  PROPAGATION 
DES  POINTES  DE  CRUE). 
M.  Bastista,  and  C.  Michel. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  2,  p 
141-148,  1990.  5  fig,  2  tab,  10  ref.  English  summa- 
ry- 
Descriptors:  *Flood  peak,  'Hydraulic  properties, 
•Mathematical  models,  *Reach,  *River  mechanics, 
•Wave  propagation,  Flood  forecasting,  Hydraulic 
geometry,  Hydraulic  roughness,  Hydrologic  data, 
Parameterization,  River  forecasting,  Roughness 
coefficient. 

In  studies  of  the  hydrology  of  the  natural  environ- 
ment, it  is  often  necessary  to  accept  approximate 
results  due  to  the  uncertain  nature  of  hydrological 
information.  Moreover,  very  often  only  the  factors 
increasing  and  reducing  flood  peaks  are  of  interest, 
whereas  the  shape  of  the  peaks  is  of  secondary 
importance.  Resolution  of  this  type  of  problem  was 
attempted,  using  certain  simplifications.  A  simple, 
rapid  method  which  retains  the  main  variables  and 
gives  an  initial  estimation  of  the  main  elements  of 
the  propagation  of  a  wave  is  presented.  To  repre- 
sent a  reach,  a  large  rectangular  section  character- 
ized by  its  length,  roughness,  and  slope  was  adopt- 
ed. If  flows  per  unit  length  are  used,  the  length 
parameter  no  longer  need  be  explicit  and  a  reach 
can  be  characterized  by  roughness  and  slope  alone. 
To  allow  generalization  of  the  results,  a  sufficient 
variety  of  representative  values  of  these  parameters 
was  chosen.  For  the  Strickler  coefficient  of  rough- 
ness the  values  used  were  15,  30,  and  50  and  for 
slope,  0.00002,  0.00010,  0.00050,  and  0.00200.  The 
combination  of  these  two  parameters  thus  allowed 
the  study  of  12  reaches  which  were  hydraulically 
different  enough  to  be  representative  of  real 
streams  and  canals.  Using  the  model,  a  number  of 
practical  problems  may  be  simplified-for  example 
the  impact  on  flood  peaks  of  river  development,  as 
indicated  by  the  increase  of  the  average  value  of 
the  Strickler  coefficient.  (Dublin-PTT) 
W90- 10329 


MODELLING    GEOMORPHOLOGICAL    SYS- 
TEMS. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-10334 


APPLICATIONS  OF  CATASTROPHE  THEORY 
IN  FLUVIAL  GEOMORPHOLOGY. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-10336 


EQUILIBRIUM  MODELS  IN  GEOMORPHO- 
LOGY. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
For  primary  bibliographic  entry  see  Field  2J. 


W90-10337 


NETWORK  MODELS  IN  GEOMORPHOLOGY. 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2J. 

W90- 10338 


MATHEMATICAL    MODELS    OF    CHANNEL 
MORPHOLOGY. 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-10339 


FLOW  PROCESSES  AND  DATA  PROVISION 
FOR  CHANNEL  FLOW  MODELS. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 
W90- 10340 


HYDROLOGY  AND  SEDIMENT  MODELS. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Alice  Springs  (Australia).  Div.  of 

Wildlife  and  Rangelands  Research. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-10341 


MODELS    OF    SEDIMENT    TRANSPORT    IN 
NATURAL  STREAMS. 

Leeds  Univ.  (England).  School  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 10342 


STOCHASTIC      MODELS      OF      SEDEMENT 
YIELD. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W90- 10343 


MODELLING  EROSION  ON  HHXSLOPES. 

Agricultural     Research     Service,     Tucson,    AZ. 
Southwest  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 10344 


MODELLING  LANDFORM  CHANGE. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehrstuhl   fuer  Geographic  und  Geographisches 

Inst. 

For  primary  bibliographic  entry  see  Field  2J. 

W90- 10346 


ANALYSIS  AND  ESTIMATION  OF  RUNOFF 
EN  THE  BINGGOU  BASIN  OF  THE  QILIAN 
MOUNTATNS. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Geocryology. 
Z.  Yang,  and  Z.  Yang. 

IN:  Snow  Cover  and  Glacier  Variations.  Proceed- 
ings of  a  Symposium  held  in  Baltimore,  Maryland, 
May  10-19,  1989.  IAHS  Publication  No.  183.  Inter- 
national Association  of  Hydrological  Sciences, 
Washington,  DC.  1989.  2  fig,  2  tab,  7  ref. 

Descriptors:  *Frozen  ground,  *Groundwater 
runoff,  *  Runoff  forecasting,  •  Surface  runoff,  *Sur- 
face-groundwater  relations,  China,  Mathematical 
models,  Mountains,  Stream  runoff,  Thawing. 

The  thawed  depth  of  frozen  soil  changes  with 
season  and  is  one  of  the  main  factors  affecting 
runoff  in  cold  regions.  In  the  Binggou  Basin,  the 
thawed  depth  of  frozen  soil  is  shallow  in  spring. 
The  proportions  of  surface  runoff  and  interflow 
that  supply  surface  streams  during  this  time  are 
about  45  and  55%  respectively.  As  a  result  of 
increasing  thawed  depth  after  spring,  7.5,  65  and 
27.5%  of  the  stream  runoff  is  supplied  by  surface 
runoff,  interflow  and  groundwater  runoff  respec- 
tively. In  addition,  results  from  simulating  inter- 
flow and  groundwater  runoff  with  a  linear  reser- 


voir model  show  that  the  storage  constant  K  is 
variable  with  season.  The  K  for  interflow  is  equal 
to  8  in  spring  and  then  rises  to  1 1  after  spring.  In 
contrast,  the  K  for  groundwater  runoff  is  60  in 
summer  and  autumn.  (See  also  W90-10374)  (Au- 
thor's abstract) 
W9O-10379 


RECENT  VARIATIONS  OF  GLACIERS  AND 
THE  INFLUENCE  OF  CLTMATE  AND  GLA- 
CIER FLUCTUATIONS  ON  RUNOFF  IN 
CHINA. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst. 

of  Glaciology  and  Geocryology. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-10380 


SIMULATION  OF  THE  STOCHASTIC  PROC- 
ESSES OF  MELT  RUNOFF  FROM  HEIGOU 
GLACniR  ON  MOUNT  BOGEDA,  CHINA. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst. 

of  Glaciology  and  Geocryology. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-10382 


RESERVOIR  OPERATIONS  PLANNING  IN 
SNOWMELT  RUNOFF  REGEMES  BASED  ON 
SIMPLE  RULE  CURVES. 

Soil  Conservation  Service,  Portland,  OR. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10436 


SEASONAL  SNOW  AND  AUFEIS  IN  ALASKA'S 
TAIGA. 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  College,  AK.  Inst,  of  Northern  Forestry. 
For  primary  bibliographic  entry  see  Field  2C. 
W90- 10445 


PROBLEMS  ENCOUNTERED  AND  METHODS 
USED  ES  THE  U.S.  GEOLOGICAL  SURVEY 
FOR  THE  COLLECTION  OF  STREAMFLOW 
DATA  UNDER  ICE  COVER. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W90- 10449 


SIMPLIFIED     METHOD     OF     MEASURTNG 
STREAM  SLOPE. 

Alaska  Cooperative  Fishery  Research  Unit,  Fair- 
banks. 

For  primary  bibliographic  entry  see  Field  7B. 
W90- 10450 


WATER  QUALITY-DISCHARGE  RELATION- 
SHIPS EN  THE  YUKON  RTVER  BASEN, 
CANADA. 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Water  Quality  Branch. 
P.  H.  Whitfield,  and  W.  G.  Whitley. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  149-156,  11 
fig,  15  ref. 

Descriptors:  *Classification,  *Cold  regions,  *Cold 
regions  hydrology,  *Flow  discharge,  'Water  qual- 
ity, *Yukon  River  Basin,  Canada,  Hysteresis,  Sta- 
tistical analysis,  Streamflow. 

Weekly  and  biweekly  water  quality  samples  were 
collected  at  ten  sites  throughout  the  Canadian  por- 
tion of  the  Yukon  River  Basin  during  1982-1983. 
The  relationships  between  the  water  quality  varia- 
bles and  discharge  are  examined.  A  system  of 
classification  of  these  relationships  with  potential 
causal  relationships  is  proposed.  The  classification 
system  described  here  is  consistent  with  mecha- 
nisms postulated  for  each  grouping,  and  these 
mechanisms  are  relevant  processes  in  determining 
water  quality  in  this  subarctic  region.  Variables 
associated  with  erosion  demonstrate  a  positive  re- 
lationship to  discharge  and  a  strong  leading  hyster- 
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Groundwater — Group  2F 


esis.  The  dominance  of  groundwater  in  controlling 
the  concentrations  of  many  variables  is  reflected 
statistically  in  broad  open  loops  with  negative 
slopes.  Some  variables  were  observed  to  be  inde- 
pendent of  discharge,  and  some  of  these  also  dem- 
onstrated hysteresis.  (See  also  W90- 10434)  (Lantz- 
PTT) 
W90- 10451 


DISCHARGE  UNDER  AN  ICE  COVER. 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 
W90- 10464 


METHODOLOGY  FOR  ESTIMATING  DESIGN 
PEAK  FLOWS  FOR  YUKON  TERRITORY. 

Department  of  Indian  Affairs  and  Northern  Devel- 
opment, Whitehorse  (Yukon  Territory).  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 10469 


EFFECTS  OF  SEASONALLY  FROZEN 
GROUND  IN  SNOWMELT  MODELING. 

Norsk  Hydroteknisk  Lab.,  Trondheim. 
K.  Sand,  and  D.  L.  Kane. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  321-327,  6  fig, 
2  tab,  10  ref. 

Descriptors:  'Cold  regions,  'Frozen  ground, 
•Model  studies,  *Rainfall-runoff  relationships, 
•Runoff,  •Snowmelt,  Frost,  Hydrologic  models, 
Infiltration,  Seasonal  variation,  Simulation  analysis, 
Soil  water,  Sweden. 

The  Swedish  HBV-3  runoff  model  was  used  for 
simulations  of  runoff  during  snowmelt  periods  in 
the  Chena  River  Basin  in  interior  Alaska.  The 
model  was  calibrated  using  data  from  1969-1974. 
The  initial  simulations  showed  a  poor  ability  to 
simulate  both  snowmelt  runoff  and  rainfall  runoff 
events.  Because  frozen  soils  have  much  lower  infil- 
tration and  storage  capacities  than  unfrozen  soils, 
the  soil  moisture  routine  in  the  model  was  modified 
to  accept  seasonally  varying  soil  parameters.  This 
modification  substantially  improved  the  runoff  sim- 
ulations. The  model  was  tested  with  meteorologi- 
cal data  from  1982-1985  using  the  modified  soil 
moisture  routine.  The  simulations  in  the  test  period 
were  of  approximately  the  same  prediction  quality 
as  the  simulations  in  the  calibration  period,  and 
provided  good  estimates  of  runoff  generated  by 
both  snowmelt  and  rainfall.  (See  also  W90- 10434) 
(Author's  abstract) 
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SOME  ASPECTS  OF  GLACIER  HYDROLOGY 
IN  THE  UPPER  SUSITNA  AND  MACLAREN 
RIVER  BASINS,  ALASKA. 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
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REGIONAL     DISTRIBUTION     OF     STREAM 
ICINGS  DM  ALASKA. 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
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WATER  FLOW  RATES,  POROSITY,  AND  PER- 
MEABILITY IN  SNOWPACKS  IN  THE  CEN- 
TRAL SIERRA  NEVADA. 

Pacific  Southwest  Forest  and  Range  Experiment 
Station,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  2C. 
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MEASUREMENTS  OF  SNOW  LAYER  WATER 
RETENTION. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 
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RTVERBANK  EROSION  PROCESSES  ON  THE 
YUKON  RIVER  AT  GALENA,  ALASKA. 

R  and  M  Consultants,  Inc.,  Anchorage,  AK. 
For  primary  bibliographic  entry  see  Field  2J. 
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ROLE  OF  GLACIERIZED  BASINS  IN  ALAS- 
KAN HYDROLOGY. 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
W90- 10486 


FREEZEUP    PROCESSES    ALONG    THE    SU- 
SITNA RIVER,  ALASKA. 

R  and  M  Consultants,  Inc.,  Anchorage,  AK. 
For  primary  bibliographic  entry  see  Field  2C. 
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ICE  JAMS  IN  REGULATED  RIVERS  IN 
NORWAY,  EXPERIENCES  AND  PREDIC- 
TIONS. 

For  primary  bibliographic  entry  see  Field  2C. 
W90- 10499 
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MANAGING    GROUNDWATER    POLLUTION 
FROM  AGRICULTURE  RELATED  SOURCES: 
AN  ECONOMIC  ANALYSIS. 
Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
For  primary  bibliographic  entry  see  Field  6B. 
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WATER-RESOURCES  APPRAISAL  OF  THE 
LAKE  TRAVERSE  INDIAN  RESERVATION  IN 
SOUTH  DAKOTA. 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

S.  J.  Lawrence. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4031, 
1989.  42p,  20  fig,  5  tab,  17  ref. 

Descriptors:  *Groundwater,  'Lake  Traverse 
Indian  Reservation,  •South  Dakota,  'Surface 
water,  *Water  quality,  *Water  resources  data. 

The  water  resources  within  the  Lake  Traverse 
Indian  Reservation  consist  of  streams,  lakes,  wet- 
lands, and  groundwater  stored  in  alluvium  and 
glacial  outwash  deposits.  Streamflow  may  cease 
during  dry  periods  and  during  the  winter.  Lakes 
and  ponds  within  the  reservation  are  found  pre- 
dominantly within  an  internally  drained  basin.  Dis- 
solved-solids  concentrations  in  the  lakes  generally 
range  from  500  to  10,000  mg/L.  Dissolved-solids 
concentrations  in  the  streams  generally  ranging 
from  500  to  1,000  mg/L.  However,  nutrient  con- 
centrations tend  to  be  larger  than  natural  back- 
ground levels  in  both  lakes  and  streams  and  indi- 
cate unidentified  sources  of  nutrients  that  effect  the 
quality  of  water.  Major  development  of  surface- 
water  resources  is  hindered  by  the  lack  of  storage 
capacity  within  the  numerous  lakes,  the  lack  of 
sustained  streamflow,  and  the  lack  of  suitable  sites 
for  construction  or  reservoirs.  Water  within  the 
Coteau  des  Prairies,  a  glacial  upland,  occurs  in 
outwash  deposits.  The  sand  and  gravel  deposits  in 
the  Coteau  may  be  as  thick  as  70  ft.  The  quality  of 
water  from  these  aquifers  generally  is  suitable  for 
most  uses,  with  calcium,  magnesium,  and  bicarbon- 
ate the  dominant  ions.  Water  in  sand  and  gravel 
deposits  within  the  Red  River  and  Minnesota 
River  lowlands  tends  to  have  larger  concentrations 
of  dissolved  solids  than  the  sand  and  gravel  depos- 
its in  the  Coteau  des  Prairies.  The  quality  of  water 
in  these  deposits  tends  to  be  more  mineralized  than 
water  in  the  sand  and  gravel  deposits  in  the  Coteau 
des  Prairies.  The  regional  flow  of  groundwater 
generally  is  to  the  east  towards  the  Minnesota  and 
Red  River  basins  and  west  in  the  Coteau  des 
Prairies.  (USGS) 
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POTENTIAL  FOR  SALTWATER  INTRUSION 
INTO  THE  UPPER  FLORIDAN  AQUIFER, 
HERNANDO  AND  MANATEE  COUNTIES, 
FLORIDA. 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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WATER      RESOURCES      DATA,      ARIZONA, 
WATER  YEAR  1988. 

Geological  Survey,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-09531 


WATER  RESOURCES  DATA,  WASHINGTON, 
WATER  YEAR  1988. 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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GROUND-WATER  INFLOW  TO  THE  DES- 
CHUTES RIVER  NEAR  THE  WARM  SPRINGS 
INDIAN  RESERVATION,  OREGON,  AUGUST 
1985. 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

E.  L.  Bolke,  and  A.  Laenen. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4184, 
1989.  18p,  5  fig,  16  ref,  1  pi. 

Descriptors:  *Deschutes  River,  *Oregon,  •Stream- 
flow,  *Surface-groundwater  relations,  Digital 
models,  Groundwater,  Groundwater  movement. 

Groundwater  inflow  to  the  Deschutes  River  near 
the  Warm  Springs  Indian  Reservation  in  Oregon 
was  estimated  for  August  1985  by:  (1)  measuring 
streamflow  at  various  sites  along  the  river;  (2) 
determining  the  part  of  the  streamflow  that  is 
groundwater  inflow;  and  (3)  analyzing  the  hydrau- 
lic gradients  of  the  groundwater  flow  system  to 
estimate  the  amount  of  groundwater  discharge  to 
the  Deschutes  River  from  both  sides  of  the  river. 
Results  of  the  streamflow  analysis  indicated  that 
the  Deschutes  River  gained  415  cu  ft/sec  between 
Round  Butte  Dam  and  Dant  in  August  1985.  Re- 
sults of  the  analysis  on  hydraulic  gradients  of  the 
groundwater  flow  system  showed  that  the  amount 
of  groundwater  inflow  from  the  west  side  ranged 
from  about  207  to  216  cu  ft/sec,  and  groundwater 
inflow  from  the  east  side  ranged  from  about  199  to 
207  cu  ft/sec.  Streamflow  measurements  in  Sep- 
tember 1985  along  the  Metolius  River  from  the  site 
above  Jefferson  creek  to  the  site  below  Camp 
Creek  indicated  a  gain  of  70  cu  ft/sec.  From  the 
site  below  Camp  Creek  to  the  gage  above  Lake 
Billy  Chinook  the  results  of  discharge  measure- 
ments showed  a  loss  of  112  cu  ft/sec.  Because  of 
lack  of  groundwater  hydraulic-head  and  lithologic 
data,  no  analysis  of  the  groundwater  flow  system 
near  the  Metolius  River  was  attempted.  (USGS) 
W9O-09533 


GEOHYDROLOGIC  DATA  FOR  SELECTED 
SPRINGS  IN  EASTERN  NEVADA  THROUGH 
1982,  WITH  EMPHASIS  ON  WHITE  PINE 
COUNTY. 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  Pupacko,  D.  B.  Wood,  and  R.  P.  Williams. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-712,  1990.  45p,  1  fig,  3  tab,  13 
ref,  2  pi. 

Descriptors:  *Data  collections,  *Hydrologic  data, 
•Nevada,  *Springs,  'Water  quality,  *Water  re- 
sources data,  Carbonate  rocks,  Carbonate  terrane, 
White  Pine  County. 
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Discharge  and  water-chemistry  data  for  springs  in 
eastern  Nevada,  with  an  emphasis  on  White  Pine 
County,  are  compiled  and  tabulated.  Discharge 
data  for  springs  emanating  from  the  deep  carbon- 
ate rocks  are  included.  The  report  contains:  (1) 
miscellaneous  discharge  measurements  for  131  se- 
lected springs  in  White  Pine  County  and  vicinity; 
(2)  selected  water  quality  data  for  557  sampled 
springs  in  White  Pine  County  and  vicinity;  and  (3) 
discharge  data  for  42  regional  springs  in  the  east- 
ern Nevada  carbonate-rock  system.  (USGS) 
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HYDROLOGIC  ACTIVITIES  OF  THE  U.S.  GE- 
OLOGICAL SURVEY  IN  SUPPORT  OF  THE 
RADIONUCLIDE  MIGRATION  PROGRAM, 
NEVADA  TEST  SITE  AND  VICINITY,  NYE 
COUNTY,  NEVADA,  FISCAL  YEAR  1987. 
Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
W.  B.  Scott. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  90-105,  1990.  13p,  3  fig,  6  tab,  2 
ref. 

Descriptors:  'Groundwater  movement,  'Nevada 
Test  Site,  'Path  of  pollutants,  'Radioactive  waste 
disposal,  Geohydrology,  Nye  County,  Water  level. 

Hydrologic  activities  during  the  1987  fiscal  year  by 
the  U.S.  Geological  Survey  in  support  of  the  Radi- 
onuclide Migration  Program  at  the  Nevada  Test 
Site  are  summarized.  These  activities  included 
monitoring  groundwater  levels;  compiling  and  en- 
tering geohydrologic  data  into  the  U.S.  Geological 
Survey  computerized  groundwater  database;  pro- 
viding technical  support  to  the  Radionuclide  Mi- 
gration Committee  and  the  Containment  Evalua- 
tion Panel;  and  the  planning,  drilling,  and  sampling 
of  the  UE20n-l  hole.  Groundwater  levels  were 
monitored  continuously  at  2  wells  and  intermittent- 
ly at  36  selected  wells,  test  holes,  and  emplacement 
holes.  Selected  monthly  water-level  measurements 
are  listed  for  the  continuously  monitored  wells  and 
intermittent  measurements  are  listed  for  the  select- 
ed wells,  test  holes,  and  emplacement  holes. 
Progress  continued  on  four  groundwater  hydrolo- 
gy reports  of  the  Nevada  Test  Site  area.  (Thacker- 
USGS,  WRD) 
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GROUND-WATER  LEVELS  IN  ARKANSAS, 
SPRING  1989. 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

P.  W.  Westerfield,  and  G.  J.  Gonthier. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  90-121,  1990.  69  p,  5  fig,  41  ref. 

Descriptors:  'Arkansas,  'Groundwater  level,  'Hy- 
drologic data,  'Water  resources  data,  Aquifers, 
Data  collections,  Well  hydrographs. 

Groundwater  level  measurements  were  made  in 
527  wells  in  Arkansas  in  the  spring  of  1989.  These 
data  are  listed  in  tables  by  aquifer  and  then  by 
county.  For  each  well,  the  altitude  of  the  land 
surface,  the  date  of  measurement,  the  depth  to  the 
water  surface,  and  the  altitude  of  the  water  surface 
are  reported.  Also  reported  are  the  net  changes  in 
water  levels  between  1988  and  1989  and  between 
1984  and  1989.  This  report  also  contains  maps 
showing  the  average  water  level  change,  by 
county,  between  the  years  1984  and  1989  for  the 
aquifers  in  the  Quaternary  deposits  and  in  the 
Sparta  Quaternary  deposits  and  in  the  Sparta  and 
Memphis  Sands.  The  aquifers  in  the  Quaternary 
deposits  and  in  the  Sparta  and  Memphis  Sands  are 
important  in  eastern  and  southern  Arkansas  for 
agricultural,  municipal,  and  industrial  use.  Water 
level  data  contained  in  this  report  showed  an  aver- 
age decline  of  1.86  ft  in  the  aquifer  in  the  Quater- 
nary deposits,  for  the  27  most  heavily  irrigated 
counties  of  eastern  Arkansas,  and  an  average  de- 
cline of  4.06  ft  in  the  aquifer  in  the  Sparta  and 
Memphis  Sands  between  the  years  1984  and  1989. 
(USGS) 
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GROUND-WATER  USE  BY  PUBLIC  SUPPLY 
SYSTEMS  IN  TENNESSEE  IN  1985. 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see   Field   6D. 
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ESTIMATING  PUMPING  TIME  AND 
GROUND-WATER  WITHDRAWALS  USING 
ENERGY-CONSUMPTION  DATA. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

R.  T.  Hurr,  and  D.  W.  Litke. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4107, 
1990.  27p,  11  fig,  5  tab,  20  ref.  USGS  Project 
C0007. 

Descriptors:  'Data  acquisition,  'Groundwater, 
•Water  use,  'Withdrawal,  Energy-consumption. 

Evaluation  of  the  hydrology  of  an  aquifer  requires 
knowledge  about  the  volume  of  groundwater  in 
storage  and  also  about  the  volume  of  groundwater 
withdrawals.  Totalizer  flow  meters  may  be  in- 
stalled at  pumping  plants  to  measure  withdrawals; 
however,  it  generally  is  impractical  to  equip  all 
pumping  plants  in  an  area  with  meters.  A  viable 
alternative  is  the  use  of  rate-time  methods.  Rate- 
time  methods  may  be  used  at  individual  pumping 
plants  to  decrease  the  data  collection  necessary  for 
determining  withdrawals.  At  sites  where  pumping- 
time  measurement  devices  are  not  installed,  pump- 
ing time  may  be  determined  on  the  basis  of  energy 
consumption  and  power  demand.  At  pumping 
plants  where  energy  consumption  is  metered,  data 
acquired  by  reading  of  meters  is  used  to  estimate 
pumping  time.  Care  needs  to  be  taken  to  read  these 
meters  correctly.  At  pumping  plants  powered  by 
electricity,  the  calculations  need  to  be  modified  if 
transformers  are  present.  At  pumping  plants  pow- 
ered by  natural  gas,  the  effects  of  the  pressure- 
correction  factor  need  to  be  included  in  the  calcu- 
lations. At  pumping  plants  powered  by  gasoline, 
diesel  oil,  or  liquid  petroleum  gas,  the  geometry  of 
storage  tanks  needs  to  be  analyzed  as  part  of  the 
calculations.  The  relation  between  power  demand 
and  pumping  rate  at  a  pumping  plant  can  be  de- 
scribed through  the  use  of  the  power-consumption 
coefficient.  Where  equipment  and  hydrologic  con- 
ditions are  stable,  this  coefficient  can  be  applied  to 
total  energy  consumption  at  a  site  to  estimate  total 
groundwater  withdrawals.  Random  sampling  of 
power  consumption  coefficients  can  be  used  to 
estimate  area-wide  groundwater  withdrawal. 
(USGS) 
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GEOLOGY  AND  GROUND-WATER  RE- 
SOURCES OF  THE  FORT  PILLOW  SAND  IN 
WESTERN  TENNESSEE. 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

W.  S.  Parks,  and  J.  K.  Carmichael. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   89-4120, 
1989.  20  p,  8  fig,  4  tab,  24  ref,  2  pi. 

Descriptors:  'Aquifers,  'Geohydrology,  'Ground- 
water, 'Groundwater  availability,  'Tennessee, 
'Water  quality,  Aquifer  characteristics,  Fort 
Pillow  Aquifer,  Fort  Pillow  Sand,  Geologic  for- 
mations, Geology,  Groundwater  movement, 
Groundwater  recharge,  Potentiometric  level,  Stra- 
tigraphy, Structural  geology,  Water  level  fluctua- 
tions, Water  supply  development. 

To  Fort  Pillow  Sand  of  the  Wilcox  Group  of 
Tertiary  age  underlies  approximately  7,700  sq  mi  in 
western  Tennessee.  The  formation  consists  primar- 
ily of  very  fine  to  very  coarse  sand  that  locally 
contains  minor  lenses  or  beds  of  clay  or  silt.  The 
Fort  Pillow  Sand  ranges  from  0  to  350  ft  in  thick- 
ness. Recharge  to  the  Fort  Pillow  aquifer  generally 
is  from  precipitation  on  the  outcrop  and  by  down- 
ward infiltration  of  water  from  the  overlying  fluvi- 
al deposits  of  Tertiary  and  Quaternary  age  and 
alluvium  of  Quaternary  age.  Long-term  data  indi- 
cate that  water  levels  in  the  Fort  Pillow  aquifer  in 


areas  affected  by  pumping  have  declined  at  aver- 
age rates  ranging  from  0.4  to  0.9  ft/year  during  the 
period  1945-83.  The  water  generally  is  a  sodium 
bicarbonate  type  that  contains  low  concentrations 
of  most  major  constituents  and  generally  is  suitable 
for  most  uses.  Dissolved  solids  concentrations 
ranged  from  20  to  143  mg/L.  Twenty-four  aquifer 
tests  made  during  the  period  1932-61  indicate  that 
transmissivities  average  about  13,100  sq  ft/day  at 
Memphis  and  about  10,000  sq  ft/day  at  Jackson. 
Storage  coefficients  at  these  locations  average 
about  0.0002  and  0.0015,  respectively.  The  Fort 
Pillow  aquifer  presently  provides  moderate  to 
large  quantities  of  water  to  several  public  and 
industrial  well  fields  and  small  quantities  to  numer- 
ous domestic  and  farm  wells.  Withdrawal  for 
public  and  industrial  supplies  in  1983  averaged 
about  10.6  million  gal/day.  The  Fort  Pillow  aqui- 
fer is  widespread  and  virtually  untapped  and  has 
much  potential  for  future  use.  (USGS) 
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IN  SITU  BIORECLAMATION  OF  CONTAMI- 
NATED GROUNDWATER. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry   see  Field   5G. 
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GROUNDWATER  CATION  CONCENTRA- 
TIONS IN  THE  RD7ARIAN  ZONE  OF  A  FOR- 
ESTED HEADWATER  STREAM. 

York  Univ.,  Toronto  (Ontario).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2K. 
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ONE-DrMENSIONAL  DISPERSION  IN  UN- 
STEADY FLOW  IN  AN  ADSORBING  POROUS 
MEDIUM:  AN  ANALYTICAL  SOLUTION. 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 

Mathematics. 

For  primary  bibliographic  entry  see  Field  5B. 
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GEOCHEMICAL  AND  ISOTOPIC  STUDY  OF 
GROUNDWATER  FLOW  PATHS  IN  A  VOL- 
CANIC AREA  UNDER  SEMI-ARID  CLIMATIC 
CONDITIONS  (EXEMPLE  D'ETUDE  GEOCHI- 
MIQUE  ET  ISOTOPIQUE  DE  CIRCULATIONS 
AQUIFERES     EN    TERRAIN    VOLCANIQUE 
SOUS  CLEMAT  SEMI-ARIDE). 
Paris-11  Univ.,  Orsay  (France).  Lab.  d'Hydrologie 
et  de  Geochemie  Isotopique. 
A.  Gasparini,  E.  Custodio,  J.  C.  Fontes,  J. 
Jimenez,  and  J.  A.  Nunez. 

Journal  of  Hydrology  JHYDA7,  Vol.  114,  No.  1/ 
2,  p  61-91,  March  1990.  13  fig,  9  tab,  36  ref. 
English  summary. 

Descriptors:  'Groundwater  movement,  'Ground- 
water recharge,  'Isotope  studies,  'Semiarid  cli- 
mates, 'Tracers,  'Water  chemistry,  Aquifer  char- 
acteristics, Canary  Islands,  Carbon  radioisotopes, 
Hydrogen  isotopes,  Mineralization,  Oxygen  iso- 
topes, Precipitation,  Volcanic  springs. 

A  hydrochemical  and  isotopic  study  of  a  ground- 
water flow  system  in  volcanic  media  has  been 
carried  out  in  the  southern  part  of  Gran  Canaria 
(Canary  Islands).  Monthly  samples  of  precipitation 
were  collected  over  a  two-year  period  at  stations 
distributed  all  over  the  island.  Sampling  of  ground- 
water took  place  mainly  from  drillholes  in  the 
Amurga  phonolitic  massif  but  also  from  wells  and 
springs  discharging  from  the  volcanic  and  related 
detrital  formations.  The  delta  H2  vs.  delta  OlS 
relationship  of  the  precipitation  is  close  to  th« 
'global  meteoric  water  line.'  Two  distinct  altitudi- 
nal  isotopic  gradients  are  observed.  On  the  warn 
and  dry  southern  slope,  the  combination  of  a  con- 
tribution of  saharan  dusts  and  seasprays  and  ol 
partial  evaporation  explains  the  high  content  ol 
dissolved  salts  in  precipitation.  Additional  process 
es  may  be  invoked  as  sources  of  groundwatei 
mineralization:  leaching  of  silicate  minerals  durinj 
infiltration  and/or  from  hydrolysis  during  the  lonf 
residence  time  of  the  waters  in  the  volcanic  rocks 
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WATER  CYCLE— Field  2 


Salt  content  is  increased  through  a  concentration 
of  the  percolation  solutions  by  evaporation.  The 
groundwater  in  the  phonolitic  aquifer  is  well  dif- 
ferentiated from  the  deeper  groundwater,  which  is 
recharged  at  an  altitude  of  about  1000  m  above  sea 
level,  or  even  less,  if  exceptional  episodes  of  rain 
have  a  lower  heavy  isotope  content.  The  interpre- 
tation of  the  C13  contents  of  soil  C02,  sampled 
throughout  the  area,  and  of  the  CI 3  and  C14 
contents  of  total  dissolved  inorganic  carbon  leads 
to  the  concept  of  an  incorporation  of  pure  biogenic 
carbon  under  open-system  conditions.  For  this 
groundwater,  high  estimates  of  residence  time  can 
be  calculated  from  the  low  C14  activities.  (Au- 
thor's abstract) 
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VADOSE-ZONE  RECHARGE  AND  WEATHER- 
ING IN  AN  EOCENE  SAND  DEPOSIT,  EAST 
TEXAS,  U.S.A. 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

A.  R.  Dutton. 

Journal  of  Hydrology  JHYDA7,  Vol.  114,  No.  1/ 
2,  p  93-108,  March   1990.   9  fig,   3   tab,   36  ref. 

Descriptors:  'Geochemistry,  *Geohydrology, 
♦Groundwater  recharge,  *Sand  aquifers,  *Vadose 
water,  *Weathering  zone,  Clay  minerals,  Ions,  Sili- 
cates, Texas,  Vadose  zone. 

The  vadose,  or  unsaturated,  zone  of  subsurface 
water  lying  between  the  land  surface  and  the  water 
table  is  a  dynamic  hydrogeologic  environment  in 
humid  climates,  with  varying  water  contents  and 
flow  rates.  Geochemical  processes  in  the  vadose 
zone  are  relevant  to  groundwater  hydrology  be- 
cause they  determine  the  initial  chemical  charac- 
teristics of  groundwater  in  shallow  aquifers.  How- 
ever, there  are  few  field  studies  of  the  natural 
water  system  in  the  vadose  zone  with  which  to 
evaluate  geochemical  models  of  weathering. 
Weathering  of  terrigenous  sand  in  the  vadose  zone 
of  the  Eocene  Calvert  Bluff  Formation  in  Free- 
stone County,  Texas,  appears  to  be  controlled  by 
vadose-water  flow  rate  and  kinetics  of  dissolution 
and  precipitation  of  silicate  minerals.  Feldspar 
grains  more  commonly  appear  corroded  by  sur- 
face-reaction-controlled dissolution  than  argillized 
in  situ.  Kaolinite  and  smectite,  which  most  likely 
precipitated  from  silica-rich  vadose  water,  coat 
remaining  framework  grains.  Where  those  grains 
are  later  dissolved,  delicate  clay  molds  remain.  The 
relative  abundances  of  feldspar  and  clay  minerals 
are  inversely  related  and  vary  with  depth,  reflect- 
ing the  cumulative  effect  of  feldspar  weathering. 
Concentrations  of  dissolved  and  adsorbed  cations 
generally  are  near  mass-action  equilibrium.  Re- 
charge occurs  from  March  to  May  (spring)  and 
from  October  to  November  (autumn)  when  there 
is  a  net  excess  of  water  in  the  vadose  zone.  Dis- 
solved ionic  concentrations  fluctuate  seasonally 
with  vadose-water  residence  time,  suggesting  that 
mass  flux  is  close  to  mineral  dissolution  rate.  (Au- 
thor's abstract) 
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INTERPRETATION  OF  PUMP-TEST  DATA 
FROM  A  DISUSED  UNDERGROUND  MINE. 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Centre  for  Tropical  Freshwater 

Research. 

J.  Doherty. 

Journal  of  Hydrology  JHYDA7,  Vol.  114,  No.  1/ 

2,  p   109-123,  March   1990.   7  fig,  2  tab,   7  ref. 

Descriptors:  *Aquifer  testing,  'Groundwater 
movement,  'Hydrologic  models,  *Mine  dewater- 
ing,  'Pumping  tests,  Laplace  equation,  Least 
squares  method,  Mathematical  models. 

A  pump  test  was  carried  out  in  a  disused  under- 
ground mine.  Water  was  extracted  from  surround- 
ing aquifers  through  the  network  of  old  workings 
comprising  the  mine.  Because  of  the  intricacy  of 
these  workings,  the  unknown  amount  of  water 
storage  associated  with  them,  the  heterogeneous 
nature  of  the  aquifer  with  which  they  are  connect- 
ed and  the  dependence  of  pump  rate  on  water 
level,  the  use  of  conventional  methods  of  pump 
test    interpretation    was    inappropriate.    Hence   a 


mathematical  model  incorporating  linear  flow,  sink 
storage  and  a  connection  to  the  regional  ground- 
water regime  was  postulated.  The  equation  for 
water  movement  within  this  model  is  solved  in  the 
Laplace  transform  domain  and  a  fast,  efficient 
method  of  numerical  inverse  Laplace  transforma- 
tion is  presented.  Model  parameters  are  then  esti- 
mated by  least  squares  inversion,  and  these  esti- 
mates are  used  to  make  predictions  of  long-term 
inflow  to  the  mine.  Some  of  these  mathematics 
may  have  more  general  application.  In  particular, 
use  of  the  convolution  method  of  numerical  in- 
verse Laplace  transformation  allows  for  the  calcu- 
lation of  aquifer  response  in  cases  where  analytical 
solutions  are  unavailable  or  are  computationally 
intractable,  as  are  the  solutions  for  radial  flow 
problems  when  bore  storage,  delayed  yield,  sec- 
ondary porosity,  etc.  are  taken  into  account.  (Fish- 
PTT) 
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MODELING  THE  EFFECTS  OF  UNSATURAT- 
ED, STRATIFIED  SEDIMENTS  ON  GROUND- 
WATER RECHARGE  FROM  INTERMITTENT 
STREAMS. 

California    Univ.,    Santa    Cruz.    Earth    Sciences 

Board. 

For  primary  bibliographic  entry  see  Field  2E. 
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ANALYSIS  OF  AN  AQUIFER-WATER  TABLE 
AQUITARD  SYSTEM. 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

K.  Sridharan,  M.  Sekhar,  and  M.  S.  Mohan 

Kumar. 

Journal  of  Hydrology  JHYDA7,  Vol.  114,  No.  1/ 

2,  p  175-189,  March  1990.  13  fig,  16  ref. 

Descriptors:  'Aquifer  systems,  'Aquitards, 
'Groundwater  movement,  'Hydrologic  models, 
•Model  studies,  'Numerical  analysis,  'Unconfined 
aquifers,  Boundary  conditions,  Compressibility, 
Gravity  flow,  Pumping  tests. 

The  problem  of  pumping  an  aquifer  in  an  aquifer- 
water  table  aquitard  system  is  considered,  account- 
ing for  the  elastic  properties  of  both  the  aquifer 
and  the  aquitard,  the  gravity  drainage  in  the  aqui- 
tard and  treating  the  water  table  as  an  unknown 
boundary.  In  order  to  account  for  the  compress- 
ibility of  the  aquitard  and  also  satisfy  the  flux  and 
varying  head  boundary  conditions  at  the  water 
table,  it  is  necessary  to  perform  numerical  analysis. 
A  numerical  model  for  the  analysis  of  an  aquifer- 
water  table  aquitard  system  has  been  developed. 
The  model  considers  the  compressibility  as  well  as 
the  gravity  drainage  in  the  aquitard  treating  the 
water  table  as  an  unknown  boundary  at  current 
time  level.  The  coupled  partial  differential  equa- 
tions for  the  aquifer  and  the  aquitard  are  solved 
numerically  using  an  iterative  procedure  to  deter- 
mine the  unknown  water  table  elevation  and  flow 
transfer  term.  The  governing  parameters  of  the 
model  are  varied  over  a  wide  range  and  type 
curves  are  generated  for  aquifer  and  water  table 
drawdowns.  The  general  trend  of  the  type  curves 
indicates  the  effect  of  gradual  buildup  of  the  leak- 
age, and  at  still  later  times,  the  effect  of  declining 
water  table  with  the  associated  decrease  in  leakage. 
The  type  curves  are  used  to  illustrate  the  applica- 
tion of  the  model  to  a  pumping  test  of  7  days 
duration.  (Fish-PTT) 
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SUBSURFACE  MIGRATION  OF  HAZARDOUS 
WASTES. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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INTRODUCTION. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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PRINCIPLES  OF  GROUNDWATER  FLOW. 


Groundwater — Group  2F 

Stollar  (R.L.)  and  Associates,  Santa  Ana,  CA. 
R.  L.  Stollar. 

IN:  Subsurface  Migration  of  Hazardous  Wastes, 
Van  Nostrand  Reinhold,  New  York.  1990.  p  40- 
114.  57  fig,  4  tab,  43  ref. 

Descriptors:  'Aquifers,  'Geohydrology,  'Ground- 
water movement,  'Groundwater  pollution,  'Haz- 
ardous waste  disposal,  'Hazardous  wastes,  'Hy- 
draulic conductivity,  'Path  of  pollutants,  'Porosi- 
ty, 'Risk  assessment,  Cleanup  operations,  Disper- 
sion, Landfills. 

The  ability  of  a  rock  material,  or  aquifer,  to  store 
and  transmit  water  is  a  function  of  its  porosity  and 
hydraulic  conductivity.  Groundwater  is  constantly 
flowing  from  areas  of  recharge  to  areas  of  dis- 
charge. The  rate  of  groundwater  flow  varies  enor- 
mously because  the  hydraulic  conductivity  of  aqui- 
fer materials  range  over  orders  of  magnitude. 
Under  the  right  conditions,  and  given  enough  time, 
contaminating  fluids  invading  a  body  of  natural 
groundwater  can  move  great  distances,  with  the 
eventual  point  of  discharge  possibly  a  drinking 
water  well  or  surface-water  body.  The  principal 
processes  that  influence  the  transport  behavior  of 
contaminants  in  groundwater  are  basically  advec- 
tion,  dispersion,  sorption,  and  transformation.  Un- 
derstanding the  behavior  of  flow  beneath  a  landfill 
is  also  helpful  when  designing  or  monitoring  clean- 
up programs.  In  a  typical  assessment  of  ground- 
water quality  at  a  hazardous  waste  disposal  facility 
suspected  of  causing  contamination,  the  first  step  is 
a  thorough  survey  of  potential  contaminant  dis- 
charges to  groundwater  within,  and  in  the  vicinity 
of,  the  site.  This  includes  reviewing  the  detailed 
history  of  the  facility,  including  records  of  invento- 
ries, spills,  leaks,  and  abandoned  operations;  inven- 
tory of  potential  contaminants;  regional  inventory 
of  other  sites  or  sources  of  contamination;  regional 
geologic  system,  including  identification  of 
aquifers  and  confining  beds;  regional  hydrogeolo- 
gical,  including  the  groundwater  flow  system,  po- 
tential or  existing  contamination  migration  pat- 
terns, and  recharging  and  discharging  boundaries; 
regulatory  criteria  and  standards;  non-drilling  in- 
vestigation activities,  such  as  sampling  existing 
wells  and  soil  gas  studies;  design  of  a  groundwater 
assessment  program  to  meet  site  specific  and  regu- 
latory objectives;  carrying  out  of  well  drilling  and 
sampling  program;  interpretation  of  groundwater 
flow  and  contaminant  migration  system;  and 
design  and  carrying  out  of  remedial  actions,  if 
necessary.  (See  also  W90-09836)  (Brunone-PTT) 
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SOIL  CORE  MONITORING. 

Metcalf  and  Eddy,  Inc.,  Santa  Barbara,  CA. 
For  primary  bibliographic  entry  see  Field  5A. 
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CONTROL  OF  SUBSURFACE  MIGRATION. 

Calscience  Engineering  and  Labs.,  Inc.,  Cypress, 

CA. 

For   primary  bibliographic   entry   see   Field   5G 
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GEOCHEMISTRY    OF    ORGANIC   ACIDS    IN 
SUBSURFACE  WATERS. 

Unocal  Corp.,  Brea,  CA.  Science  and  Technology 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 
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CARBON  ISOTOPE  MASS  TRANSFER  AS  EVI- 
DENCE FOR  CONTAMINANT  DILUTION. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09860 


TRANSPORT  OF  002(14)  IN  UNSATURATED 
GLACIAL  AND  EOLIAN  SEDIMENTS. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

COUPLING    OF    PRECIPITATION-DISSOLU- 
TION REACTIONS  TO  MASS  DIFFUSION  VIA 

poRosrrv  changes. 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-09864 


SIMULATION  OF  MOLYBDATE  TRANSPORT 
WITH  DIFFERENT  RATE-CONTROLLED 
MECHANISMS. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 
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USING  CHEMICAL  ANALYSES  AND  ASSESS- 
ING QUALLTY  IN  AQUEOUS  ENVIRONMEN- 
TAL MONITORING  PROGRAMS. 

Colorado    School    of   Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
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EXPERT     SYSTEMS     TO     SUPPORT     GEO- 
CHEMICAL  MODELING. 

Ground  Water  Geochemistry,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  7C. 
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USE  OF  MODEL-GENERATED  FE(3  +  )  ION 
ACTIVITIES  TO  COMPUTE  EH  AND  FERRIC 
OXYHYDROXIDE  SOLUBILITIES  IN  ANAER- 
OBIC SYSTEMS. 

Colorado    School    of  Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

For  primary  bibliographic  entry  see  Field  2K. 
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RATES  OF  INORGANIC  OXIDATION  REAC- 
TIONS INVOLVING  DISSOLVED  OXYGEN. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2K. 
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SOLUBILITIES  OF  ALUMINUM  HYDROX- 
IDES AND  OXYHYDROXIDES  IN  ALKALINE 
SOLUTIONS. 

Lawrence  Berkeley  Lab.,  CA. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09878 


COPPER  COMPLEXATION  BY  NATURAL  OR- 
GANIC MATTER  IN  GROUND  WATER. 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  2K. 
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SELECTED  BOREHOLE  GEOPHYSICAL 
LOGS  AND  DRILLERS'  LOGS,  NORTHERN 
COASTAL  PLAIN  OF  NEW  JERSEY. 

Geological  Survey,  West  Trenton,  NJ.  Water  Re- 
sources Div. 

J.  A.  M.  Gronberg,  B.  A.  Birkelo,  and  A.  A.  Pucci. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-243,  1989.  1  sheet,  66  fig,  4 
tab,  12  ref. 

Descriptors:  'Aquifers,  *Geohydrology,  'Hydro- 
geology,  'New  Jersey,  'Well  logs,  Confined 
aquifers,  Drillers  logs,  Farrington  aquifer,  Mercer 
County,  Middlesex  County,  Monmouth  County, 
New  York,  Old  Bridge  Aquifer,  Potomac-Raritan- 
Magothy  Aquifer  System,  Queens  County,  Rich- 
mond County,  Test  holes. 

This  report  presents  lithologic  data  compiled 
during  the  initial  phase  of  a  cooperative  study  by 
the  U.S.  Geological  Survey  and  the  New  Jersey 
Department  of  Environmental  Protection,  Divi- 
sion of  Water  Resources  to  assess  the  hydrogeo- 
logy  of  the  Potomac-Raritan-Magothy  aquifer 
system  in  the  northern  Coastal  Plain  of  New 
Jersey.  The  report  includes  109  geophysical  logs 
and  328  drillers'  logs  that  were  selected  as  repre- 


sentative of  the  Potomac-Raritan-Magothy  aquifer 
system.    A   description   of  the   Potomac-Raritan- 
Magothy  aquifer  system  also  is  give.  (USGS) 
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GROUND-WATER  RESOURCES  OF  THE 
UPPER  WHITE  RIVER  BASIN  IN  ARKANSAS. 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

J.  M.  Kilpatrick,  and  A.  H.  Ludwig. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-724,  1990.  48p,  12  fig,  26  ref. 

Descriptors:  'Arkansas,  'Groundwater,  'Ground- 
water availability,  'Groundwater  resources, 
•Water  quality,  'Water  resources  data,  Aquifers, 
Water  use,  White  River. 

The  upper  White  River  basin  in  Arkansas  lies 
almost  entirely  within  the  Ozark  Plateaus  physio- 
graphic province,  which  consists  of  deeply  dissect- 
ed plateaus  underlain  by  limestone,  shale,  and  dolo- 
mite. Significant  water-yielding  units  within  the 
upper  White  River  basin  include  the  Eminence  and 
Potosi  Dolomites,  the  Roubidou  Formation,  the 
Gasconade  Dolomite  and  the  Van  Buren  Forma- 
tion, outcrops  of  undifferentiated  Paleozoic  rocks, 
the  Nacatoch  Sand,  and  quaternary  deposits. 
Water  in  the  Quaternary  deposits  is  the  most  heavi- 
ly used,  but  areally,  other  units  are  significant 
sources  of  groundwater  for  domestic  and  rural  use. 
The  quality  of  groundwater  withdrawn  from  the 
various  units  generally  is  suitable  for  most  uses, 
although  groundwater  in  the  study  area  is  typically 
very  hard.  Iron  concentrations  commonly  exceed 
allowable  limits.  Yields  from  the  different  water- 
yielding  units  are  highly  variable.  The  Eminence 
and  Potosi  Dolomites  are  known  to  yield  as  much 
as  230  gal/min.  Nearer  the  surface,  the  Gunter 
Sandstone  Member  of  the  Van  Buren  Formation 
yields  as  much  as  500  gal/min.  Above  the  Gunter 
Sandstone,  the  Roubidoux  Formation  yields  as 
much  as  450  gal/min  to  wells.  In  contrast  to  the 
high  yields  from  these  deeper  units,  the  outcrops  of 
Paleozoic  rocks  commonly  yield  less  than  10  gal/ 
min.  The  Quaternary  deposits  yield  as  much  as 
2,500  gal/min  of  very  hard  water.  Elevated  nitrate 
concentrations  that  exceed  U.S.  Environmental 
Protection  Agency  primary  drinking-water  stand- 
ards occur  in  Marion  County.  In  addition,  saline 
water  is  present  in  the  Quaternary  deposits  near 
Bald  Knob  and  Cord,  Arkansas.  (USGS) 
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GROUND- WATER  LEVELS  AND  FLOW  NEAR 
THE  INDUSTRIAL  EXCESS  LANDFILL,  UN- 
IONTOWN,  OHIO. 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

E.  S.  Bair,  and  S.  E.  Norris. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-272,  1989.  15p,  6  fig,  8  ref. 

Descriptors:  'Groundwater  level,  'Groundwater 
movement,  'Hazardous  materials,  'Industrial 
wastewater,  'Landfills,  'Ohio,  'Path  of  pollutants, 
Flow  pattern,  Glacial  aquifers,  Uniontown. 

Water  levels  recorded  on  drillers'  logs  from  279 
wells  were  used  to  assess  the  regional  groundwater 
flow  system  in  the  area  of  the  Industrial  Excess 
Landfill  (IEL)  site  in  Uniontown,  Ohio.  The  flow 
system  was  divided  into  two  regional  aquifers:  a 
shallow  unconfined  glacial-drift  aquifer  and  a 
deeper,  semiconfined  bedrock  aquifer.  A  compos- 
ite potentiometric-surface  map  of  the  glacial-drift 
aquifer  shows  that  the  IEL  site  appears  to  straddle 
a  prominent  groundwater  ridge  that  trends  north- 
east-southwest. Groundwater  flows  radially  away 
from  this  ridge,  primarily  to  the  northwest  and  to 
the  southeast;  as  a  result,  flow  in  the  glacial-drift 
aquifer  at  the  IEL  site  moves  in  a  radial  pattern 
away  from  the  site  in  all  directions.  A  composite, 
regional  potentiometric-surface  map  of  the  bed- 
rock aquifer  shows  a  similar  elongated  groundwat- 
er ridge  trending  northeast-southwest  across  the 
northwestern  corner  of  the  IEL  site;  however,  the 
site  does  not  appear  to  straddle  the  groundwater 
ridge  in  the  bedrock  potentiometric  surface.  As  a 


consequence  of  the  radial-type  of  flow  pattern  in 
the  glacial-drift  aquifer  at  the  IEL  site,  the  direc- 
tion of  potential  off-site  movement  of  any  contami- 
nant would,  in  large  part,  depend  on  the  original 
location  of  the  contaminant  at  the  IEL  site.  Avail- 
able data  also  indicate  a  downward  flow  compo- 
nent; consequently,  contaminants  present  at  the  site 
could  flow  laterally  within  the  local  flow  patterns 
and  vertically  downward  within  the  flow  systems. 
(USGS) 
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CORROSIVE  GROUND  WATER  IN  THE  KIRK- 
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sources Div. 

W.  A.  Battaglin,  and  M.  C.  Hill. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4199, 
1989.  58p,  5  plates,  24  fig,  10  tab,  25  ref. 

Descriptors:  'Coastal  aquifers,  'Drawdown, 
'Groundwater  management,  'Model  studies, 
'New  Jersey,  'Simulation  analysis,  'Water  level, 
'Water  resources  development,  Computer  models, 
Finite-difference  models,  Groundwater  flow. 

In  the  northeastern  Coastal  Plain  of  New  Jersey, 
groundwater  withdrawals  have  produced  large 
cones  of  depression  in  all  four  major  regional 
aquifers.  Prior  to  development,  water  levels  in  the 
four  aquifers  were  20  to  120  ft  above  sea  level  and 
natural  groundwater  flow  was  towards  Raritan 
Bay.  In  1983,  when  total  withdrawals  exceeded  90 
million  gal/day,  water  levels  were  as  low  as  185  ft 
below  sea  level  in  the  Wenonah-Mount  Laurel 
aquifer,  225  ft  below  sea  leval  in  the  Englishtown 
aquifer  system  and  52  and  82  ft  below  sea  level  in 
the  upper  and  middle  aquifers  of  the  Potomac- 
Raritan-Magothy  aquifer  system,  respectively. 
With  development,  the  natural  direction  of 
groundwater  flow  has  been  reversed,  resulting  in 
the  movement  of  saltwater  into  parts  of  the  upper 
and  middle  aquifers  of  the  Potomac-Raritan-Mag- 
othy aquifer  system.  An  11-layer  finite-difference 
model  of  the  entire  New  Jersey  Coastal  Plain  was 
used  to  simulate  the  effects  of  six  scenarios  of 
future  groundwater  withdrawals  on  water  levels  in 
the  northeastern  Coastal  Plain  of  New  Jersey 
through  the  year  2020.  In  the  simulation  with  the 
most  severe  reduction,  most  of  the  groundwater 
withdrawals  in  the  northeastern  and  west-central 
areas  of  the  Coastal  Plain  were  limited  to  50%  of 
1983  withdrawals  after  1990.  Even  with  such  re- 
strictions, the  lowest  simulated  water  levels  in  the 
northeastern  part  of  the  Coastal  Plain  for  2010  are 
still  well  below  sea  level.  (USGS) 
W90-09896 


HYDROLOGIC  AND  GEOCHEMICAL  MONI- 
TORING IN  LONG  VALLEY  CALDERA, 
MONO  COUNTY,  CALIFORNIA,  1986. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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GEOHYDROLOGY  AND  GROUND-WATER 
QUALITY  AT  THE  PUEBLO  DEPOT  ACTIVI- 
TY LANDFILL  NEAR  PUEBLO,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

K.  R.  Watts,  and  R.  F.  Ortiz. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   89-4143, 
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1990.  75p,  18  fig,  10  tab,  17  ref. 

Descriptors:  'Colorado,  'Groundwater  move- 
ment, 'Water  pollution  sources,  Arkansas  River 
Basin,  Geohydrology,  Groundwater  pollution,  Or- 
ganic solvents,  Water  table. 

Groundwater  samples  were  collected  from  the 
shallow  unconfined  aquifer  at  the  Pueblo  Depot 
Activity  (Colorado)  landfill  and  downstream  from 
the  landfill.  The  Pueblo  Depot  Activity  is  a  U.S. 
Department  of  the  Army  facility  in  southeastern 
Colorado  about  15  miles  east  of  Pueblo,  Colorado. 
The  land-fill  is  underlain  by  upland  alluvial  terrace 
deposits  that  overlie  a  thick  and  almost  imperme- 
able shale.  Saturated  thickness  of  the  aquifer  gener- 
ally is  from  5  to  10  feet.  Groundwater  flow  at  the 
landfill  is  to  the  south-southeast  toward  the  Arkan- 
sas River  valley.  Though  not  hydraulically  con- 
nected to  the  upland  terrace  deposits,  the  alluvium 
underlying  the  Arkansas  River  valley  may  be  re- 
:harged  by  groundwater  that  is  discharged  from 
seeps  at  the  contact  of  the  upland  terrace  deposits 
uid  the  Pierre  Shale.  The  water  is  classified  as  a 
mixed-cation  mixed-anion  type  water  that  has  con- 
:entrations  of  dissolved  solids  of  710  to  1,810  mg/ 
L.  Dissolved-solids  concentrations  increase  down- 
jradient.  Chemical  analysis,  done  to  determine 
possible  contamination  of  the  groundwater,  indi- 
cted that  concentrations  of  trichloroethylene 
ranged  from  5.2  to  2,900  microg/L  and  of  trans- 
1,2-dichloroethylene  ranged  from  5  to  720  microg/ 
L.  The  areal  distribution  of  these  volatile  organic 
;ompounds  indicate  that  there  possibly  are  two 
iources  of  contamination  of  groundwater  at  the 
andfill,  one  upgradient  from  the  landfill  and  the 
)ther  within  the  landfill.  Analysis  of  water  samples 
Tom  wells  and  seeps  offsite  and  downgradient 
rom  the  landfill  did  not  indicate  either  contami- 
lant  in  groundwater  from  the  alluvial  aquifer  un- 
lerlying  the  Arkansas  River  valley.  (USGS) 
IV90-09902 


■IYDROGEOLOGY  OF  A  HAZARDOUS- 
WASTE  DISPOSAL  SITE  NEAR  BRENTWOOD, 
WILLIAMSON  COUNTY,  TENNESSEE. 

jeological  Survey,  Nashville,  TN.  Water  Re- 
ources  Div. 

J.  Tucci,  D.  W.  Hanchar,  and  R.  W.  Lee. 
Vvailable  from  Books  and  Open-File  Report  Sec- 
ion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
iVater-Resources   Investigations   Report   89-4144, 
1990.  68p,  22  fig,  3  tab,  18  ref. 

Descriptors:  'Computer  models,  'Groundwater 
novement,  'Hazardous  wastes,  'Model  studies, 
'Path  of  pollutants,  'Tennessee,  Brentwood,  Car- 
>onate  rocks,  Finite  difference  methods,  Geochem- 
stry,  Geohydrologic  units,  Landfills,  Waste  dis- 
>osal,  Water  pollution  sources,  Williamson 
^unty. 

Vpproximately  44,000  gal  of  industrial  solvent 
vastes  were  disposed  in  pits  on  a  farm  near  Brent- 
vood,  Tennessee,  in  1978,  and  contaminants  were 
eported  in  the  soil  and  shallow  groundwater  on 
he  site  in  1985.  In  order  for  the  State  to  evaluate 
(ossible  remedial-action  alternatives,  an  18-month 
tudy  was  conducted  to  define  the  hydrogeologic 
etting  of  the  site  and  surrounding  area.  The  area  is 
inderlain  by  four  hydrogeologic  units:  (1)  an 
ipper  aquifer  consisting  of  saturated  regolith, 
Jigby-Cannon  Limestone,  and  weathered  Hermit- 
ige  Formation;  (2)  the  Hermitage  confining  unit; 
3)  a  lower  aquifer  consisting  of  the  Carters  Lime- 
tone;  and  (4)  the  Lebanon  confining  unit.  Wells 
jenerally  are  low  yielding  less  than  1  gal/min  ), 
Ithough  locally  the  aquifers  may  yield  as  much  as 
i0  gal/minute.  This  lower  aquifer  is  anisotropic, 
nd  transmissivity  of  this  aquifer  is  greatest  in  a 
lorthwest-southeast  direction.  Recharge  to  the 
iroundwater  system  is  primarily  from  precipita- 
ion,  and  estimates  of  average  annual  recharge 
ates  range  from  6  to  15  inches/year.  Discharge 
rom  the  groundwater  system  is  primarily  to  the 
kittle  Harpeth  River  and  its  tributaries.  Ground- 
vater  flow  at  the  disposal  site  is  mainly  to  a  small 
opographic  depression  that  drains  the  site.  Geo- 
hemical  data  indicate  four  distinct  water  types, 
rhese  types  represent  (1)  shallow,  rapidly  circulat- 
ng  groundwater;  (2)  deeper  (>  than  100  ft),  rapid- 
y   circulating    groundwater;    (3)    shallow,    slow 


moving  groundwater;  and  (4)  deeper,  slow  moving 
groundwater.  Results  of  the  numerical  model  indi- 
cate that  most  flow  is  in  the  upper  aquifer.  (USGS) 
W90-09903 


DISTRIBUTION  OF  WELLS  IN  THE  CENTRAL 
PART  OF  THE  WESTERN  SAN  JOAQUIN 
VALLEY,  CALIFORNIA. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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LITHOLOGY  OF  BASIN-FILL  DEPOSITS  IN 
THE  ALBUQUERQUE-BELEN  BASIN,  NEW 
MEXICO. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
C.  A.  Kaehler. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water- Resources  Investigations  Report  89-4162, 
1990.  14  p,  6  fig,  2  tab,  3  pi,  9  ref. 

Descriptors:  'Albuquerque-Belen  Basin,  'Aquifers, 
'Geohydrology,  'Lithology,  'New  Mexico,  'Stra- 
tigraphy, Drillers  logs,  Geophysical  logs. 

Sediments  that  fill  the  Albuquerque-Belen  Basin  in 
central  New  Mexico  comprise  an  aquifer  that  sup- 
plies water  to  approximately  one-third  the  popula- 
tion of  the  State.  Analysis  of  driller's  logs  and 
geophysical  logs  indicate  that  an  area  of  fine- 
grained deposits  generally  underlies  the  west-cen- 
tral part  of  the  basin.  Coarse-grained  deposits  are 
concentrated  primarily  along  the  axis  of  the  north- 
central  part  of  the  basin.  Mixed  lithologic  textures 
are  present  in  the  rest  of  the  basin  and  are  especial- 
ly pronounced  in  the  east-central  part.  Lithologic 
interpretation  of  borehole-geophysical  logs  were 
used  to  construct  10  lithologic  sections.  These 
sections  show  that  the  upper  part  of  the  basin  fill 
consists  mostly  of  sandy  lenses  alternating  with 
clayey  or  silty  lenses.  (USGS) 
W90-09905 


PESTICIDES  IN  SOILS  AND  GROUND 
WATER  IN  SELECTED  IRRIGATED  AGRI- 
CULTURAL AREAS  NEAR  HAVRE,  RONAN, 
AND  HUNTLEY,  MONTANA. 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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DOCUMENTATION    OF    THE    DEGREE    OF 

WASTE  TREATMENT  PROVIDED  BY  SEPTIC 

SYSTEMS,  VADOSE  ZONE  AND  AQUIFER  FN 

INTERMOUNTAIN    SOILS    UNDERLAIN    BY 

SAND  AND  GRAVEL. 

For   primary   bibliographic   entry   see   Field   5D. 
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IMPACT  OF  ADVERSE  HYDROLOGICAL 
EVENTS  ON  BACTERIAL  TRANSLOCATION 
IN  COARSE  SOULS  NEAR  ON-SITE 
WASTEWATER  TREATMENT  SYSTEMS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09919 


GROUND  WATER  MODELING  WITH  UNCER- 
TAINTY ANALYSIS  TO  ASSESS  THE  CON- 
TAMINATION POTENTIAL  FROM  ONSITE 
SEWAGE  DISPOSAL  SYSTEMS  (OSDS)  IN 
FLORIDA. 

RSE  Group,  Tampa,  FL. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09937 


CONTRIBUTION  OF  SELECTED  TOXIC 
CHEMICALS  TO  GROUNDWATER  FROM  DO- 
MESTIC ON-SITE  SEWAGE  DISPOSAL  SYS- 
TEMS. 

Connecticut  Univ.,  Storrs.  Dept.  of  Agricultural 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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ANALYSIS  OF  GROUND  WATER  RECHARGE 
SOLUTIONS  FOR  ON-SITE  DISPOSAL  SYS- 
TEMS. 

Louisiana  Tech  Univ.,  Ruston.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5E. 
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PREDICTING  THE  GROUNDWATER  FLOW 
FIELD  UNDER  LARGE  SOIL  ABSORPTION 
SYSTEMS  USING  A  SIMPLE  TWO-DIMEN- 
SIONAL, ANALYTICAL  MODEL. 

Minnesota  Pollution  Control  Agency,  Roseville. 
J.  A.  Magner,  D.  B.  Wall,  W.  J.  Zaadnoordijk,  and 
R.  A.  Piper. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  309-318,  4  fig,  4  ref. 

Descriptors:  'Computer  models,  'Groundwater 
movement,  'Groundwater  pollution,  'On-site 
wastewater  treatment,  'Soil  disposal  fields,  'Soil 
treatment,  'Wastewater  disposal,  'Wastewater 
treatment,  Absorption,  Groundwater  quality, 
Mathematical  studies,  Model  studies,  Mounds, 
Path  of  pollutants,  Potentiometric  level,  Rural 
areas,  Suburban  areas,  Unconfined  aquifers. 

Large  soil  absorption  systems  (LSASs)  have  been 
designed  and  constructed  to  meet  the  sewage  treat- 
ment needs  of  suburban  and  rural  developments. 
LSASs  have  distinct  cost  affect  advantages;  how- 
ever, there  may  be  environmental  disadvantages, 
depending  on  the  soil  and  hydrogeological  charac- 
teristics at  the  LSAS  placement  site.  Groundwater 
mounding  often  occurs  below  a  LSAS  which  not 
only  effects  system  performance,  but  the  flow  field 
created  may  also  impact  on  domestic  water  wells. 
A  LSAS  mound  will  change  the  hydraulic  gradi- 
ent. Consequently,  localized  regions  of  decreased 
groundwater  flow  are  created  and  the  transport  of 
potential  pollutants  is  altered.  Understanding  the 
flow  dynamics  of  the  LSAS  will  aid  in  predicting 
potential  groundwater  quality  impacts  created  by 
the  operation  of  an  LSAS.  A  two  dimensional  flow 
model  was  developed  to  provide  information  on 
groundwater  flow  fields  below  LSASs.  The  pro- 
gram, written  in  BASIC,  uses  input  parameters  of 
aquifer  thickness  and  permeability,  natural  ground- 
water flow  rate  and  direction,  LSAS  locations,  and 
groundwater  sinks  and  sources  in  order  to  calcu- 
late potentiometric  surface  elevations  within  a 
given  window  of  an  unconfined  aquifer.  The 
output  of  the  model  includes  plotted  contours  of 
the  potentiometric  heads  and  stream  lines.  Two 
LSASs  in  a  sand-plain  area  of  west-central  Minne- 
sota, were  evaluated  by  the  model.  These  LSASs 
were  extensively  monitored  with  69  piezometers  at 
varying  depths.  The  model  predicted  the  flow  field 
of  the  LSASs  reasonably  well,  and  it  may  be  useful 
to  help  estimate  the  potential  pollutant  impacts  to 
neighboring  wells.  The  model  runs  on  an  IBM-PC 
or  compatible  computer  and  may  be  used  by  local 
technical  planning  or  zoning  officials  as  an  aid  to 
evaluating  impacts  of  LSASs  in  hydrogeologically 
sensitive  regions.  (See  also  W90-09908)  (Author's 
abstract) 
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ISOTOPIC    CHARACTERIZATION    OF    THE 
THERMOMINERAL      WATERS      OF      THE 
FRANCO-ITALIAN  NORTHERN  ALPS  (CAR- 
ACTERISATION    ISOTOPIQUE    DES    EAUX 
THERMOMINERALES  DES  ALPES  DU  NORD 
FRANCO-ITALIENNES). 
Grenoble- 1  Univ.  (France).  Unit  of  Geology. 
J.  Dazy,  M.  Dray,  C.  Jusserand,  M.  Pasqualotto, 
and  G.  M.  Zuppi. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International    Atomic    Energy    Agency,    Vienna. 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

1987.  p  3-24,  9  fig,  3  tab,  30  ref.  English  summary. 

Descriptors:  'Geochemistry,  *Geothermal  water, 
•Hydrogen  isotopes,  *Isotope  studies,  *Mineral 
water,  *Oxygen  isotopes,  'Thermal  water,  *Water 
chemistry,  Alps,  Carbonates,  Fault  springs,  Fissure 
water,  France,  Geohydrology,  Italy,  Sulfur  iso- 
topes. 

Most  of  the  (low  enthalpy)  thermomineral  waters 
from  the  Franco-Italian  Alps  arise  in  fissured  zones 
which  promote  mixing  between  deep  waters, 
which  are  predominantly  of  the  sodium  chloride 
type,  and  intermediate  and  surface  waters,  which 
are  mainly  of  the  sulfate  and/or  calcium  bicarbon- 
ate type.  The  characteristics  and  the  origins  of  the 
waters  from  the  deep  circulations  have  been  pre- 
cisely determined  by  isotope  analysis  of  the  water 
molecules  themselves  (tritium,  deuterium,  and  O- 
18)  and  of  certain  dissolved  compounds,  such  as 
the  sulfates  (S-34  and  0-18),  the  sulfides  (S-34),  and 
of  carbon  dioxide  or  the  bicarbonates  (C-13,  0-18). 
The  meteoric  origin  of  the  deep  waters  was  proved 
in  this  way.  These  waters  are  old  and  devoid  of 
tritium;  the  age  of  one  of  the  sources  (Saint- Vin- 
cent) was  also  confirmed  using  C-14.  Where  gas  is 
given  off,  the  carbon  dioxide  was  shown  to  be 
endogenous,  with  isotope  concentrations  similar  to 
those  found  in  the  perialpine  carbon  dioxide  gas 
belt.  Isotope  measurements  on  S-34  proved  con- 
centrations to  be  relatively  uniform,  which  would 
indicate  that  the  dissolved  sulfates  may  have  had  a 
common  origin,  having  been  flushed  out  of  Permo- 
triassic  evaporites.  Also,  the  0-18/S-34  geother- 
mometer  confirms  that  these  waters  are  not  mag- 
matic  in  origin,  having  temperatures  between  150 
and  200  C  which  are  in  good  agreement  with  the 
indications  of  other  geothermometers.  Neverthe- 
less, the  conventional  geothermometers  cannot  be 
used  in  this  context.  With  a  geothermal  gradient  of 
3.3  C  per  100  m,  the  results  tend  to  indicate  that 
the  depth  limit  for  these  circulation  pathways  is 
over  4000  m,  which  seems  to  strengthen  the  hy- 
pothesis that  there  are,  at  great  depths,  residual 
thin  layers  of  Triassic  evaporites,  as  deduced  from 
the  seismic  profiles,  or  films  of  sodium  chloride 
brines  beneath  the  large,  overlapping  blocks  of  the 
platform.  (See  also  W90-09551)  (Author's  abstract) 
W90-09952 


HYDROLOGY  OF  ROTORUA  GEOTHERMAL 
AQUIFER,  NEW  ZEALAND. 

Department  of  Scientific  and  Industrial  Research, 
Lower  Hutt  (New  Zealand).  Inst,  of  Nuclear  Sci- 
ences. 

C.  B.  Taylor,  and  M.  K.  Stewart. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  25-45,  13  fig,  11  ref. 

Descriptors:  *Aquifer  characteristics,  *Aquifer 
systems,  *Geohydrology,  *Geothermal  water, 
•Isotope  studies,  *Oxygen  isotopes,  Chemical  anal- 
ysis, Deuterium,  Fault  springs,  Fissure  water,  Hy- 
drology, New  Zealand,  Physical  analysis,  Rotorua 
Geothermal  Aquifer. 

Urban  Rotorua  is  underlain  by  a  shallow  geother- 
mal aquifer.  Increasing  exploitation,  mainly  for 
heating  purposes,  has  resulted  in  marked  deteriora- 
tion of  natural  discharges  at  the  famous  Wha- 
karewarewa  Thermal  Reserve,  which  draws  on  the 
same  aquifer.  The  hydrology  of  the  aquifer  was 
examined,  using  isotope,  chemical,  geological,  and 
physical  data  collected  during  a  comprehensive 
monitoring  program  (1982-1985).  Delta-O-18/chlo- 
ride  correlations,  temperatures,  and  bicarbonate 
concentrations  reveal  the  lines  of  upflow  of  boiling 
geothermal  fluid  to  aquifer  depth,  and  subsequent 
lateral  spread  within  fractured  ignimbrite  and  rhy- 
olite  below  capping  sediments.  Ascent  of  fluid  to 
the  springs  is  interpreted  with  the  use  of  delta-O/ 
chloride,  delta-O/delta-D,  and  chemical  diagrams. 
Tritium  concentrations  reveal  that  deep  fluid  and 
diluting  groundwater  derive  from  large  reservoirs 
in  ignimbrite  of  mean  residence  time  greater  than 
100  years,  except  for  an  inflow  of  more  recent 
groundwater  to  an  area  of  the  shallow  aquifer 
underlain  by  rhyolite.  The  deep  and  near-surface 
faults  which  deliver  the  fluid  to  aquifer  depth  and 


allow  its  ascent  to  the  springs  are  also  reassessed. 
(See  also  W90-09551)  (Author's  abstract) 
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GEOCHEMISTRY  OF  THERMAL  FLUIDS  IN 
THE  YANGBAJAIN  AREA  (TIBET/CHINA). 

Aquater  S.p.A.,  San  Lorenzo  in  Campo  (Italy). 
F.  Piovesana,  G.  Scandiffio,  K.  Zheng,  and  G.  M. 
Zuppi. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  47-70,  5  fig,  10  tab,  18  ref. 

Descriptors:  *Aquifer  characteristics,  *Aquifer 
systems,  *Geochemistry,  *Geothermal  water,  •Iso- 
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The  valley  containing  the  Yangbajain  geothermal 
field  is  an  asymmetric  graben  running  NNE  to 
SSW,  filled  with  glacial  and  fluvioglacial  continen- 
tal deposits.  This  tensile  structure  is  bordered  by 
two  mountain  ranges:  (1)  the  Nyainquentanglha 
Range  to  the  NW  reaches  a  high  altitude  and  is 
formed  almost  completely  of  metamorphic  rocks, 
partially  covered  by  Quaternary  deposits;  (2)  the 
Tang  Mountains  to  the  SE  are  characterized  both 
by  metamorphites  and  by  sedimentary  rocks  and 
volcanites.  The  general  outline  is  characterized  by 
a  nucleus  of  thermal  outflows  in  the  central  part  of 
the  study  area,  where  all  deep  wells  and  the  most 
important  manifestations  are  located,  and  which 
has  a  fairly  homogeneous  Na-K-Cl-bicarbonate 
composition.  These  waters  are  recharged  at  5000 
m  above  sea  level  and  have  an  underground  resi- 
dence time  that  certainly  exceeds  30  years.  The 
thermal  fluids  rise  up  along  a  front  of  a  few  kilo- 
meters on  the  graben's  northern  escarpment.  In 
this  area,  mixing  could  occur  at  different  rates, 
between  regional  shallow  waters  (Ca-Mg-bicar- 
bonate  type)  and  deep  fluids  (Na-K-Cl-bicarbonate 
type).  The  resulting  system  is  affected  by  further 
mixings,  mainly  along  the  borders  of  the  actual 
productive  area.  The  gas  composition,  varying 
from  the  prevailing  carbon  dioxide  to  nitrogen, 
confirms  the  previously  suggested  scheme.  Both 
isotopic  and  chemical  geothermometers  indicated 
approximately  200  C,  a  temperature  slightly  higher 
than  that  measured  in  the  geothermal  wells.  Two 
other  thermal  areas  have  been  recognized  SW  and 
NE  of  the  presently  exploited  field.  Na-K-bicar- 
bonate  water  and  mainly  carbon  dioxide  gas  are 
present  in  the  southwest  and  can  be  considered  as  a 
secondary  part  of  the  main  geothermal  field.  On 
the  other  side,  the  fluid  outflowing  in  the  north- 
eastern are  does  not  seem  to  be  connected  with  the 
exploited  geothermal  system.  (See  also  W90-09551) 
(Author's  abstract) 
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TENT AS  A  LIMITING  FACTOR  IN  C-14 
GROUNDWATER  DATING. 
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Measurements  of  the  depth  distribution  of  C-14 
and  C-13  in  multilevel  wells  installed  in  a  shallow 
aquifer  system  in  the  area  of  Liedern/Bocholt, 
North-Rhine  Westphalia  are  presented  and  dis- 
cussed. Groundwater  ages,  determined  from  triti- 
um, He-3,  and  radiogenic  He-4  measurements, 
range  from  20  years  in  the  upper  part  of  the  profile 
(10  m)  to  some  hundreds  of  years  in  lower  ground- 
water layers  (40  m).  The  surprisingly  strong  verti- 


cal variation  of  C-14  and  C-13  is  partly  related  to 
spatial  variations  in  carbon  hydrochemistry  in  the 
infiltration  area  upgradient  of  the  wells.  However, 
extremely  low  C-14  of  about  40  pmc  signals  an 
influence  of  inactive  carbon,  originating  from  mi- 
crobial oxidation  of  fossil  organic  deposits  on  pleis- 
tocene aquifer  sediments,  on  the  groundwater  car- 
bonate system.  Even  groundwater  C-14  at  a  depth 
of  more  than  15  meters  below  the  ground  surface 
shows  this  influence  of  oxidized  fossil  organic 
carbon.  The  further  decrease  of  C-14  in  the  lower 
groundwater  layers  is  due  to  radioactive  decay. 
The  existence  of  some  hundred  years  old  ground- 
water is  supported  by  radiogenic  He-4  measure- 
ments and  geohydraulic  considerations.  (See  also 
W90-09551)  (Author's  abstract) 
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A  Quaternary  carbonate  aquifer  in  the  Munich  , 
Gravel  Plain  and  a  sandy  aquifer  in  the  northern 
part  of  the  Federal  Republic  of  Germany  show 
how  C-13  and  C-14  contents  of  dissolved  inorganic 
carbon  develop  in  young  groundwaters.  The  initial 
C-14  contents  of  young  groundwaters  from  the 
Munich  Gravel  Plain  (carbonatic)  lie  between  50 
and  100%  modern.  They  depend  on  the  thickness 
of  the  unsaturated  soil  zone  and  on  the  residence 
time  of  percolating  waters.  Their  low  initial  C-14 , 
contents  are  explained  by  processes  of  solution  and 
dissolution  of  carbonates  in  the  unsaturated  soil 
zone.  The  measured  C-14  contents  can  neither  be. 
quantified  by  means  of  hydrochemical  analyses  nor 
by  measurements  of  their  C-13  content.  In  the  area 
of  investigation,  Segeberger  Forst,  which  is  a 
sandy  aquifer  free  of  carbonates  down  to  a  depth 
of  15  m,  hardening  takes  place  in  the  groundwater 
itself.  Calculated  initial  contents  of  C-14  agree  well 
with  those  measured.  C-13  contents  of  soil  gas 
carbon  dioxide  are  between  -23.4  and  -20.8  ppt, 
lying  well  above  the  C-13  contents  of  organic 
matter  enclosed.  Decomposition  of  organic  matter 
producing  carbon  dioxide  even  in  aerobic  systems 
leads  to  C-13  enrichment  in  carbon  dioxide.  Meas- 
urements of  methane  contents  in  the  aquifers  stud- 
ied strongly  indicate  methane  production  but  this 
cannot  be  the  only  reason  for  C-13  enrichment  in 
carbon  dioxide.  It  is  shown  in  laboratory  experi- 
ments that  even  small  amounts  of  methane  and 
bacterial  decomposition  of  organic  material  give 
rise  to  severe  C-13  enrichment  in  the  carbon  diox- 
ide produced.  From  this  it  can  be  deduced  that 
besides  methane,  other  products  depleted  in  their 
C-13  content  must  exist.  (See  also  W90-09551) 
(Author's  abstract) 
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•Radioactive  dating,  Analytical  techniques,  Aqui- 
fer characteristics,  Chemical  analysis. 

The  use  of  He-3  and  He-4  for  groundwater  dating 
is  described  in  the  literature  as  problematic.  He-3  is 
sensitive  to  diffusive  losses  and  to  the  background 
produced  in  the  lithosphere.  A  methodological 
tool  is  presented  to  separate  the  component  of 
bomb  tritium  from  the  background.  This  tool  was 
tested  on  three  aquifers  with  different  sizes  of 
helium  backgrounds.  No  notable  diffusive  loss  was 
found,  maybe  because  the  investigated  aquifers 
were  all  confined.  Consequently,  He-3  seems  to  be 
a  useful  tracer  for  groundwater  systems  in  most 
cases.  In  an  aquifer  with  very  high  lithospheric 
helium  production,  the  helium  isotope  ratio  identi- 
fies the  lithospherically  produced  H-3  equilibrium 
content  in  groundwater.  Frequently,  He-4  accumu- 
lation and  He-4  flux  age  determinations  are  not 
applicable  because  a  helium  flux  reaches  the 
groundwater,  and  because  this  flux  is  not  clearly 
defined.  Only  if  the  groundwater  sample  represents 
the  whole  depth  of  the  flow  system  does  the  He-4 
excess  lie  in  the  flux  range  expected.  In  contrast,  in 
deeper  flow  systems,  the  He-4  content  can  be 
investigated  in  addition  to  C-14  and  Ar-39  model 
ages.  (See  also  W90-09551)  (Author's  abstract) 
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SIMULATION  OF  THE  TRANSPORT  OF  THE 
C-14  IN  THE  TOTAL  DISSOLVED  INORGANIC 
CARBON  (DIO  IN  CONFINED  AQUIFERS 
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On  the  basis  of  the  C-14  concentrations  in  total 
dissolved  inorganic  carbon  (DIC)  from  two  con- 
fined aquifers,  it  was  demonstrated  by  means  of  a 
calculation,  that  the  radiometric  velocities  repre- 
sent a  purely  convective  form  of  transport.  The 
application  of  a  convective-dispersive  model 
shows,  first,  that  hydrodynamic  dispersion  tends  to 
accelerate  the  particles  being  transported,  and 
second,  that  the  effects  of  that  dispersion  are  not 
the  same  either  over  the  distance  considered  or 
during  the  residence  time.  An  explicit  solution  of 
the  convective-dispersive  problem  makes  it  possi- 
ble to  advance  a  method  for  evaluating  the  validity 
of  the  radiometric  data  captured  along  a  flow  axis. 
The  method  consists  of  determining  the  relative 
importance  of  the  molecular  and  kinematic  diffu- 
sion effects.  Taking  into  account  the  local  hydro- 
dynamic  context,  an  assessment  is  made  of  how 
well  the  relative  importance  of  these  two  disper- 
sive processes  approximate  the  truth.  (See  also 
W90-09551)  (Author's  abstract) 
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AND  IMPLICATIONS  FOR  GROUNDWATER 
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dating,    'Silicon    radioisotopes,    Analytical    tech- 
niques, Aquifer  characteristics. 

A  study  was  carried  out  in  order  to  assess  the 
applicability  of  Si-32  for  groundwater  dating. 
Measurements  of  Si-32  in  soil  samples  of  the  un- 
saturated zone,  drainage  waters,  and  plant  material 
give  a  basis  for  estimating  the  initial  concentration 
of  Si-32  in  groundwater.  Different  aquifers  with 
groundwater  of  young  and  moderate  ages  have 
been  selected  for  groundwater  studies.  For  obtain- 
ing independent  age  information,  tritium  was  found 
to  be  a  suitable  reference  isotope.  A  quantitative 
interpretation  of  the  Si-32  data  is  generally  compli- 
cated by  geochemical  processes,  mainly  in  the 
unsaturated  zone.  Favorable  conditions  for  the  use 
of  Si-32  in  hydrogeology  seem  to  exist  in  phreatic 
sand  aquifers,  in  limestone  aquifers,  and,  depending 
on  the  thickness  and  composition  of  the  unsaturat- 
ed zone,  in  sandstone  aquifers.  Further  improve- 
ment of  the  Si-32  method  requires  a  better  under- 
standing of  the  geochemical  processes  affecting 
this  isotope.  (See  also  W90-09551)  (Author's  ab- 
stract) 
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The  Sultanate  of  Oman  has,  in  recent  years,  made 
substantial  advances  in  its  agricultural  sector,  with 
an  increasing  reliance  on  groundwater  sources  for 
irrigation.  The  Public  Authority  for  Water  Re- 
sources (PAWR)  has  developed  considerable  un- 
derstanding of  groundwater  availability  and  qual- 
ity through  comprehensive  exploration  programs, 
including  a  nationwide  survey  of  environmental 
isotopes  in  groundwaters,  surface  waters,  and  pre- 
cipitation. The  aim  of  the  isotope  study  was  to 
provide  estimates  of  mean  residence  times  of 
groundwaters  and  define  their  recharge  sources. 
This  paper  discusses  the  results  of  our  studies  of 
the  extensive  and  relatively  undeveloped  aquifers 
in  the  southern  Dhofar  region  of  Oman.  Precipita- 
tion systems  are  discussed  as  potential  groundwat- 
er recharge  sources.  Groundwaters  within  the  inte- 
rior desert  or  Najd  region  were  intensively  studied 
with  additional  focus  on  groundwaters  in  the  Sala- 
lah  Plain  and  Dhofar  Mountains.  The  shallow, 
phreatic  aquifers  in  the  Najd  were  found  to  contain 
modern,  tritiated  waters  recharged  by  infrequent 
storms.  The  deeper  aquifers,  which  outcrop  in  the 
mountains  to  the  south,  contain  groundwaters 
under  flowing  artesian  pressure,  which  without 
exception  were  found  to  be  fossil  (mean  residence 
times  from  4000  to  30,000  years  BP).  The  older  age 
estimates  were  found  in  the  northern  Najd,  further 
from  the  recharge  area.  Stable  isotope  data  indi- 
cate that  the  recharge  source  was  unlike  the  cur- 
rent monsoon  which  occurs  today  in  the  Dhofar 
Mountains.  More  likely,  rainstorms  during  pluvial 
periods  in  the  past  were  the  recharge  source  to 
these  aquifers.  (See  also  W90-09551)  (Author's  ab- 
stract) 
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GROUNDWATER  EVAPORATION  FROM 
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OF  DEUTERIUM  AND  OXYGEN-18  IN  SOIL 
MOISTURE. 

Heidelberg  Univ.  (Germany,  F.R.).  Inst,  fuer  Urn- 

weltphysik. 

For   primary   bibliographic   entry   see   Field   2D. 

W90-09961 


Groundwater — Group  2F 
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The  Butana  region  of  Sudan  lies  on  the  eastern 
edge  of  the  Sahel  and  the  southern  margin  of  the 
extensive  Nubian  aquifer.  Environmental  isotopes 
was  used  to  examine  the  interrelation  between 
current  and  past  recharge,  both  in  the  general  area 
of  the  Wadi  Hawad  basin  and  more  specifically  at 
one  site,  Abu  Delaig.  Rainfall  at  Abu  Delaig  in  the 
years  1982-1985  was  isotopically  heavy  compared 
to  weighted  mean  rainfall  at  Khartoum,  (1962- 
1977)  some  100  km  away,  a  consequence  of  the 
recent  period  of  drought.  Wadi  runoff,  however, 
has  a  lighter  isotopic  composition,  being  the  result 
of  the  larger  storm  events.  Floodwater  recharges 
perched  aquifers  beneath  wadi  beds,  and  the  iso- 
topic values  of  shallow  well  waters  are  almost 
identical  to  the  Khartoum  weighted  mean  rainfall, 
suggesting  that  they  have  the  capacity  to  buffer 
year  to  year  changes  in  input.  Soil  zone  profiles 
show  signs  of  extreme  evaporative  enrichment 
near  the  surface,  and  at  greater  depths  are  appar- 
ently the  result  of  a  diffusional  gradient  between 
thin  isotopically  enriched  moisture  and  water  from 
the  underlying  aquifer,  whether  the  aquifer  con- 
tains modern  or  palaeowater.  The  diffusional  gra- 
dient has  been  permitted  to  develop  by  the  very 
slow  downward  movement  of  soil  water  as  indicat- 
ed by  chloride  profile  techniques.  There  is  there- 
fore no  evidence  of  significant  recharge  via  inter- 
fluve  areas.  The  regional  Nubian  waters  can  be 
divided  into  those  in  the  Nile  valley  and  those 
elsewhere.  There  is  no  sign  of  recharge  to  the 
second  group  even  beneath  perched  wadi  aquifers, 
but  wells  in  the  Nile  valley  are  replenished  by  the 
river.  Therefore,  the  Nubian  of  the  Nile  valley  and 
the  perched  wadi  aquifers  are  the  only  renewable 
water  sources  of  the  Butana  region.  (See  also  W90- 
09551)  (Author's  abstract) 
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In  the  western  and  central  San  Joaquin  Valley, 
California,  present-day  shallow  groundwaters  with 
delta  0-18  of  -7.4  and  -11.5  ppt,  respectively,  com- 
prised of  modern  recharge  are  separated  from  an 
underlying,  lower  salinity,  confined  aquifer  system 
(delta  0-18  =  -9  ppt)  by  the  thick,  low  permeabil- 
ity Corcoran  Clay.  The  substantial  thickness  of  the 
lacustrine  Corcoran  Clay,  together  with  small  dif- 
ferential head  and  low  structural  relief  during 
much  of  Pleistocene  time,  have  combined  to  pre- 
vent flushing  of  the  confined  paleowaters.  This 
unusual  hydrologic  system  of  isotopically  light 
water  with  a  mean  delta  0-18  of  -1 1  ppt  overlying 
lower  salinity,  isotopically  heavy  water  supports  a 
tectonic  model  that  calls  for  uplift  of  the  Central 
Coast  Ranges  by  about  1100  m  in  the  past  615,000 
a.   Before  uplift,   water  from  the  Sierra  Nevada 
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with  a  delta  0-18  value  of  about  -10  ppt  mixed  in 
intermittent  lakes  with  water  from  the  pre-emer- 
gent  Coast  Ranges  with  a  delta  0-18  value  of 
about  -6  ppt,  resulting  in  blends  of  recharge  water 
of  about  -9  ppt  in  the  principal  confined  aquifer. 
Chemical  and  isotopic  mass-balance  calculations 
suggest  that  the  western  contribution  to  the  con- 
fined waters  ranged  from  20%  in  the  north  to  35% 
in  the  southern  part  of  the  aquifer  system.  The 
present  1400  m  height  of  the  Coast  Ranges  results 
in  a  higher  cloud  base  and  a  greater  interception  of 
precipitation  from  storms  moving  inland  from  the 
Pacific  than  had  occurred  in  mid-Pleistocene  times. 
As  a  consequence,  modern  precipitation  is  more 
depleted  in  D  and  0-18  over  the  eastern  border  of 
the  central  Coast  Ranges  and  the  Sierra  Nevada 
than  was  pre-Corcoran  precipitation.  (See  also 
W90-09551)  (Author's  abstract) 
W90-09963 


EVAPORATIVE  ENRICHMENT  OF  DEUTERI- 
UM AND  0-18  IN  ARID  ZONE  IRRIGATION. 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

H.  J.  Simpson,  M.  S.  Hamza,  J.  W.  C.  White,  A. 
Nada,  and  M.  A.  Awad. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  241-256.  6  fig,  3  tab,  17  ref. 

Descriptors:  *Arid  zone,  'Evaporation,  'Irriga- 
tion,  *Isotope  studies,  *Nile  Delta,  *Stable  iso- 
topes, *Water  loss,  Agricultural  water,  Deuterium, 
Groundwater  management,  Oxygen  isotopes. 

Enrichment  of  heavy  isotopes  in  residual  waters  as 
the  result  of  evaporation  is  substantial  and  can 
provide  a  sensitive  indicator  of  water  loss  by  this 
process  in  arid  zone  irrigation  systems.  The  ap- 
proximate magnitude  of  such  losses  can  be  estimat- 
ed by  empirical  relationships  between  heavy  iso- 
tope enrichment  and  percent  water  loss  in  evapora- 
tion pan  batch  experiments.  Deuterium  and  0-18 
enrichment  by  evaporation  from  a  pan  in  Cairo 
was  smooth  and  monotonic  during  loss  of  about 
80%  of  the  initial  volume,  and  for  each  1%  of  loss 
the  increase  of  delta  D  averaged  +0.65  ppt  and  of 
0-18  averaged  +0.185  ppt.  Heavy  isotope  enrich- 
ment of  agricultural  drainage  waters  in  the  Eastern 
Delta  of  the  Nile  was  only  about  delta  D  =  +3.2 
ppt  and  delta  0-18  =  +0.54  ppt,  corresponding  to 
estimated  evaporation  losses  of  5%  and  3%,  re- 
spectively. In  contrast,  transpiration  losses,  which 
produce  no  significant  enrichment  of  residual 
waters,  were  about  an  order  of  magnitude  greater. 
Soil  water  losses  to  or  gains  from  deeper  ground- 
water in  the  Nile  Delta  appear  to  be  very  small 
compared  to  annual  irrigation  deliveries.  Large 
increases  of  salinity  in  agricultural  drainage  waters 
compared  to  Nile  River  input  total  dissolved  solids 
concentrations  were  not  accompanied  by  heavy 
isotope  enrichment  proportional  to  the  increase  in 
dissolved  solids.  The  combination  of  chemical  and 
stable  isotope  data  for  agricultural  drainage  waters 
can  provide  valuable  new  insights  into  sources  of 
salinity  in  such  systems,  and  thus  suggest  which 
management  changes  are  more  likely  to  improve 
water  use  efficiency  and  water  quality  most  effec- 
tively. (See  also  W90-09551)  (Author's  abstract) 
W90-09964 


OXYGEN-18  AND  DEUTERIUM  DISTRIBU- 
TION IN  RAINFALL,  RUNOFF  AND 
GROUNDWATER  IN  A  SMALL  SEMI-ARID 
BASIN:  THE  ARAVAIPA  VALLEY  IN  THE 
SONORA  DESERT,  ARIZONA. 
Ben-Gurion  Univ.  of  the  Negev,  S<te  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-09965 


ISOTOPIC  GEOCHEMISTRY  OF  THE  ENGA- 
DINE  MINERAL  SPRINGS  OF  SCUOL- 
TARASP,  SWITZERLAND. 

Bern  Univ.  (Switzerland).  Physikalisches  Inst. 
U.  Schotterer,  U.  Siegenthaler,  H.  Oeschger,  T. 
Riesen,  and  I.  Muller. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 


opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  277-286.  6  fig,  1  tab,  6  ref. 

Descriptors:  *Carbon  dioxide,  *Geochemistry, 
'Geohydrology,  'Isotope  studies,  *Mineral 
springs,  'Stable  isotopes,  'Switzerland,  'Water 
chemistry,  Engadine,  Field  tests,  Scuol-Tarasp. 

The  region  of  Scuol-Tarasp  in  the  Engadine  (Swit- 
zerland) is  known  for  a  number  of  highly  mineral- 
ized springs  and  the  presence  of  mofettes,  through 
which  carbon  dioxide  gas  emerges  directly  at  the 
surface.  They  are  closely  related  to  the  Engadine 
Line,  a  major,  vertical  strike  slip  fault  which 
deeply  cuts  an  overthrusted  stack  of  Pennine  and 
Austroalpine  nappes  in  the  Alps.  The  investigated 
springs  can  roughly  be  divided  into  two  groups: 
waters  of  group  A  do  not  contain  measurable 
amounts  of  tritium  and  have  high  ion  concentra- 
tions; the  waters  of  group  B  are  young  waters  with 
largely  normal  stable  isotope  composition.  Because 
of  the  presence  of  carbon- 14  free  carbon  dioxide 
gas,  radiocarbon  dating  is  not  possible  in  either 
case.  Mineralization  and  shifts  in  the  stable  isotope 
concentration  take  place  in  the  contact  zone  where 
the  carbon  dioxide  forces  the  outcrop  of  the 
springs.  (See  also  W90-09551)  (Author's  abstract) 
W90-09966 


ISOTOPIC  EVIDENCE  FOR  THE  DD7FERENT 
ORIGINS  OF  THE  TULUM  VALLEY 
GROUNDWATERS  (SAN  JUAN,  ARGENTINA). 

Institute  de  Geocronologia  y  Geologia  Isotopica, 
Buenos  Aires  (Argentina). 

M.  C.  Albero,  M.  Levin,  H.  O.  Panarello,  P.  Lohn, 
and  E.  Garcia. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March- April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  287-299.  3  fig,  2  tab,  8  ref. 

Descriptors:  *Argentina,  *Geohydrology, 

•Groundwater  recharge,  'Groundwater  sources, 
♦Isotope  studies,  *Stable  isotopes,  Field  tests,  Hy- 
drogen radioisotopes,   San  Juan,  Tulum  Valley. 

Stable  isotope  and  tritium  analyses  were  used  to 
improve  knowledge  of  the  origin  of  groundwater 
in  the  Tulum  Valley,  San  Juan  Province,  Argenti- 
na. Groundwater  is  mainly  recharged  by  the  San 
Juan  River,  which  originates  in  the  high  Cordillera 
of  the  Andes,  and  is  consequently  depleted  in 
isotopic  content.  However,  this  study  led  to  the 
conclusion  that  precipitation  over  the  surrounding 
hills  (altitudes  between  1500  and  3000  m),  which  is 
isotopically  more  enriched  than  the  San  Juan  River 
source,  must  be  taken  into  account  in  evaluating 
the  groundwater  inventory  in  different  areas  of  the 
valley.  About  80  wells  covering  the  whole  area, 
especially  the  piedmont  of  the  hills,  were  sampled 
and  analyzed  to  study  the  regional  influence  of  the 
different  inputs.  The  interpretation  of  the  results 
obtained  suggests  that  the  San  Juan  River  has 
recharged  most  of  the  groundwater  stored  in  the 
valley.  Tritium  levels  provide  evidence  for  the 
present  area  of  recharge,  not  only  limited  to  the 
alluvial  fan,  but  also  through  the  river  bed  in 
places  where  particular  structural  patterns  and  per- 
meable deposits  permit  infiltration.  The  influence 
of  water  from  Sierra  Chica  de  Zonda,  on  the 
eastern  border  of  the  valley,  is  not  significant,  at 
least  under  present  conditions.  An  important  con- 
tribution of  water  from  Sierra  de  Pie  de  Palo  is 
evident  in  the  southeast,  i.e.  groundwater  in  this 
area  shows  isotopic  values  that  are  interpreted  as  a 
mixture  of  water  from  the  San  Juan  River  with 
water  from  the  Sierra  de  Pie  de  Palo  springs.  (See 
also  W90-09551)  (Author's  abstract) 
W90-09967 


ISOTOPE  STUDY  OF  THE  ORURO-CARA- 
COLLO  BASIN  (BOLIVIA)  (ESTUDIO  ISOTO- 
PICO  DE  LA  CUENCA  DE  ORURO-CARA- 
COLLO  (BOLFVIA)). 

Servicio  Geologico  de  Bolivia,  La  Paz. 

J.  Lizarazu,  J.  F.  Aranyossy,  V.  Orsag,  and  J.  C. 

Salazar. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 


opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  301-315.  5  fig,  3  tab,  6  ref.  English  summa- 
ry- 
Descriptors:  'Aquifer  systems,  'Groundwater 
basins,  'Groundwater  recharge,  'Isotope  studies, 
•Stable  isotopes,  Bolivia,  Carbon  radioisotopes, 
Flow  rates,  Geohydrology,  Oruro-Caracollo 
Basin. 

An  isotope  study  was  carried  out  on  the  Oruro- 
Caracollo  fluvio-lacustrine  basin  on  the  Bolivian 
plateau  (mean  altitude  3700  m  a.s.l.)  250  km  south 
of  La  Paz  near  the  town  of  Oruro  and  its  famous 
tin,  silver,  and  antimony  mines.  The  distributions 
of  natural  isotopes  (0-18,  H-2,  H-3,  and  C-14) 
revealed  the  presence  of  three  different  water 
types:  (1)  water  from  the  surface  aquifer  through 
the  alluvial  cones  at  the  foot  of  the  Cordillera 
Oriental  to  the  east;  (2)  thermal  waters  on  the 
edges  of  the  sedimentary  basin,  which  have  little 
effect  on  the  aquifers  studied;  and  (3)  deep  circula- 
tion water  through  the  Tertiary  volcanic  basement 
rock  (San  Jose  mines).  It  was  demonstrated  that 
flooding  on  the  Oruro  plateau  plays  no  part  in 
recharge  and  is  totally  lost  to  evaporation.  On  the 
basis  of  C-14  activity,  a  general  direction  of  flow 
from  northeast  to  southeast  was  deduced,  with  an 
estimated  rate  of  flow  of  1  m/a.  The  isotope  data 
suggest  that  there  is  a  hydrological  division  in  the 
basement  of  the  basin  between  the  Kala  Kaja  and 
Challapampita  well  fields;  it  is  also  suggested  that 
there  is  a  line  or  fault  running  northeast  to  south- 
east in  Kala  Kaja  along  which  water  of  deep  origin 
rises.  (See  also  W90-09551)  (Author's  abstract) 
W90-09968 


ISOTOPIC  AND  HYDROGEOLOGICAL  STUD- 
IES IN  THE  SOUTHWEST  OF  THE  DOMINI- 
CAN  REPUBLIC  (ESTUDIOS   ISOTOPICO  E 
HIDROGEOLOGICO   EN  EL  SUROESTE  DE 
LA  REPUBLICA  DOMINICANA). 
Instituto  Nacional  de  Recursos  Hidraulicos,  Santo 
Domingo  (Dominican  Republic). 
For  primary  bibliographic  entry  see  Field  4B. 
W90-09969 


DETERMINATION  OF  THE  FLOW  REGIME 
OF  QUATERNARY  AND  PLIOCENE  LAYERS 
IN  THE  GREAT  HUNGARIAN  PLAIN  (HUN- 
GARY) BY  D,  0-18,  C-14  AND  NOBLE  GAS 
MEASUREMENTS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

J.  Deak,  M.  Stute,  J.  Rudolph,  and  C.  Sonntag. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria 
International  Atomic  Energy  Agency,  Vienna 
1987.  p  335-350.  10  fig,  1  tab,  15  ref. 

Descriptors:  'Flow  pattern,  'Geohydrology 
•Groundwater  dating,  'Helium  radioisotopes 
•Hungary,  'Isotope  studies,  'Noble  gases,  'Stable 
isotopes,  Argon,  Great  Hungarian  Plain,  Krypton 
Neon,  Pliocene  layers,  Quaternary  layers,  Xenon 

The  continuous  increase  of  the  C-14  ground watei 
ages  along  the  subsurface  pathway  of  the  Grea 
Hungarian  Plain,  from  the  infiltration  areas  down 
gradient  to  the  various  discharge  areas,  yields  flow 
velocities  which  are  considerably  lower  than  th< 
ones  obtained  from  hydraulic  estimations.  Th( 
delta  D,  delta  0-18  and  temperature  data  (derive* 
from  Ne,  Ar,  Kr,  Xe)  of  the  Holocene  groundwat 
ers  correspond  to  the  stable  isotope  data  of  recen 
mean  annual  precipitation  and  to  the  soil  tempera 
ture  in  the  infiltration  area.  In  contrast,  the  ground 
waters  of  C-14  ages  beyond  10,000  to  12,000  year 
are  isotopically  depleted  and  show  5-7  C  lowe 
noble  gas  temperatures,  which  proves  the  ice  agi 
origin  of  these  waters.  He-3/He-4  measurement 
have  shown  that  the  He  excess  is  mainly  due  to  Hi 
of  crustal  origin  but  that  it  sometimes  contains  I 
small  component  of  mantle-derived  He  too.  Thi 
He  excess  seems  to  increase  along  the  subsurfao 
pathway,  due  to  in  situ  production  and  to  inflov 
from  deep  layers  of  the  Earth's  crust  and  th 
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mantle.  The  deep  groundwaters  in  the  Pliocene 
layers  are  characterized  by  a  good  agreement  be- 
tween the  stable  isotope  data  and  the  generally 
fairly  high  Cl(-)  data,  showing  the  occurrence  of 
fossil,  syngenetic  sea  water  in  some  areas.  (Au- 
thor's abstract) 
W90-09970 


USE  OF  NATURAL  N-15  ISOTOPE  TRACING 
TO  REVEAL  MIXTURES  IN  COMPLEX 
AQUIFERS  (UTILISATION  DU  TRACAGE  ISO- 
TOPIQUE  NATUREL  DE  L'AZOTE  15  POUR 
LA  MISE  EN  EVIDENCE  DE  MELANGES 
DANS  LES  AQUIFERES  COMPLEXES). 
Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 
Mathematique. 

C.  Joseph,  B.  Donville,  M.  Soulie,  and  F.  Touet. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  351-365.  4  fig,  1  tab,  20  ref.  English  summa- 
ry- 
Descriptors:  'Aquifer  systems,  'Geohydrology, 
•Groundwater  chemistry,  *Isotope  studies,  'Ni- 
trates, *  Nitrogen  radioisotopes,  Denitrification, 
France,  Geochemistry,  Karst,  Model  studies, 
Montpellier. 

The  relationships  between  the  various  aquifers 
tapped  to  supply  the  Montpellier  region  have  not 
been  clearly  established.  Several  aquifers  are  linked 
in  succession  along  a  general  flow  gradient  running 
north  to  south  towards  the  sea.  The  major  infiltra- 
tion zones  in  the  north  are  Jurassic  and  Cretaceous 
karst  massifs  covering  250  sq  km.  A  fault  brings 
their  southeastern  boundary  into  contact  with 
slump  zones  with  Eocene  and  Oligocene  infill.  As 
a  result,  karst  in  which  there  are  resurgences  and 
in  which  deep  circulation  is  possible.  Further 
south,  the  Montpellier  fold  tectonic  structure 
causes  resurgence  of  the  karstified  massifs,  firstly 
as  outcroppings  and  then  in  palaeorelief  at  around 
100  m  depth  below  the  Astian  and  Villafrancian 
sediments  which  make  up  the  coastal  plain.  The 
geochemistry  of  the  groundwaters  is  relatively  uni- 
form in  this  area,  where  carbonates  are  predomi- 
nant; any  sources  of  identifiable  variation  must  be 
external  to  the  enveloping  rocks.  The  nitrate  con- 
centrations over  the  area  studied  varied  widely 
between  1.5  mg/L  and  80  mg/L  as  a  function  of 
very  different  types  of  soil  utilization,  and  this  led 
to  very  divergent  degrees  of  N-15  enrichment.  For 
the  confmed  karst  waters  at  19  C,  an  explanation 
based  on  direct  mixing  does  not  hold  for  both  the 
thermal  observations  and  the  chemical  and  isotope 
concentrations.  In  particular,  the  highest  delta  N- 
15  values  are  for  waters  arising  from  assumed 
mixing.  For  the  Astian  waters,  which  are  the  only 
possible  source  of  the  nitrogen  in  transit  at  depth,  a 
partial  denitrification  hypothesis  can  be  consid- 
ered. In  this  way,  by  linking  the  isotopic  chemistry 
with  the  thermal  data,  an  adjustment  model  can  be 
built  up  to  show  what  parts  the  various  constitu- 
ents play.  The  results  obtained  are  in  good  agree- 
ment for  all  the  parameters  measured  and  also  with 
other  hydrogeological  data.  The  estimates  for  ni- 
trate concentrations  and  for  delta  N-15  in  the  deep 
Astian  after  denitrification  are  compatible  with  the 
starting  concentrations  in  the  surface  Astian,  while 
observations  elsewhere  assume  an  enrichment 
factor  of  the  order  of~5  ppt.  This  model  is  likely  to 
be  refined  by  detailed  study  of  the  temporal  se- 
quences. (See  also  W90-09551)  (Author's  abstract) 
W90-09971 


WATER  MOVEMENTS  IN  THE  UNSATURAT- 
ED ZONE  AND  RECHARGE  OF  THE  AQUI- 
FER IN  THE  CHAMPAGNE  CHALK 
(FRANCE):  ISOTOPIC  AND  CHEMICAL  AP- 
PROACHES MOUVEMENTS  DE  L'EAU  DANS 
LA  ZONE  NON  SATUREE  ET  ALIMENTA- 
TION DE  LA  NAPPE  DE  LA  CRAIE  DE  CHAM- 
PAGNE (FRANCE). 

Institut  National  de  la  Recherche  Agronomique, 
Chalons-sur-Marne  (France).  Station  d' Agronomic 
P.  Vachier,  L.  Dever,  and  J.  C.  Fontes. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March- April   3,    1987,  Vienna,  Austria. 


International  Atomic  Energy  Agency,  Vienna. 
1987.  p  367-379.  11  fig,  1  tab,  17  ref.  English 
summary. 

Descriptors:  'Aquifer  systems,  'Geochemistry, 
•Geohydrology,  'Groundwater  movement, 
•Groundwater  recharge,  'Isotope  studies,  'Un- 
saturated zone,  Chalk,  Champagne,  France, 
Groundwater  chemistry,  Hydrogen  radioisotopes, 
Rainfall. 

Water  from  the  unsaturated  zone  in  the  chalk, 
obtained  from  porous  plugs  over  a  three  year 
period,  was  subjected  to  chemical  and  isotope  anal- 
yses. Tensiometric  and  volumetric  water  content 
measurements  were  carried  out  at  the  same  time. 
The  results  obtained  make  it  possible  to  establish 
an  outline  of  the  hydrodynamics  of  this  porous, 
fissured  chalk  medium.  Matrix  porosity  was  0.42 
while  fissure  porosity  was  in  the  region  of  0.01. 
The  tritium  and  nitrate  concentrations  in  the  water 
fix  the  mean  residence  time  in  the  20  meter  unsatu- 
rated zone  at  about  30  years.  The  isotope  profiles 
(0-18  and  H-3)  and  their  downward  displacements 
make  it  possible  to  estimate  the  mean  annual  re- 
charge into  the  unconfined  groundwater  in  the 
chalk  (200  to  300  mm,  depending  on  plant  cover). 
The  vertical  movement  of  the  solution  in  the 
porous  matrix  is  dominated  by  the  piston  effect. 
Variations  in  0-18  concentration  can  be  correlated 
with  local  climatic  fluctuations.  The  recharge 
period  runs  from  November  to  March,  with 
summer  rainfall  playing  no  part.  A  comparison  of 
H-2  and  0-18  concentrations  shows  that  even 
winter  rainfall  is  partially  removed  by  evaporation. 
(See  also  W90-09551)  (Author's  abstract) 
W90-09972 


CONTRIBUTIONS  OF  ISOTOPE  ANALYSES 
TO  KNOWLEDGE  OF  THE  ORIGINS  OF 
GROUNDWATER  IN  ALLUVIAL  PLAINS  (AP- 
PORTS  DES  ANALYSES  ISOTOPIQUES  A  LA 
CONNAISSANCE  DE  L'ORIGINE  DES  EAUX 
SOUTERRATNES  DANS  LES  PLAINES  ALLU- 
VIALES). 

Grenoble- 1  Univ.  (France).  Unit  of  Geology. 
J.  Sarrot-Reynauld. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  381-402.  7  fig,  7  ref.  English  summary. 

Descriptors:  'Alluvial  plains,  'Aquifer  systems, 
'Geochemistry,  'Geohydrology,  'Groundwater 
origins,  'Isotope  studies,  France,  Grenoble, 
Groundwater  recharge,  Hydrogen  radioisotopes, 
Hydrologic  models,  Stable  isotopes,  Sulfur  radioi- 
sotopes. 

The  aquifer  formations  in  the  alluvial  plains  of  the 
Grenoble  region  are  very  heterogeneous.  They  are 
fed  mainly  by  infiltration  of  water  from  the  Isere, 
Drac,  and  Romanche  Rivers,  whose  flows  are 
mostly  regularized  by  dams.  The  groundwater  re- 
charges are  thus  much  more  homogeneous  in  their 
isotopic  composition  than  recharges  from  precipi- 
tation. The  presence  in  1975-1976  of  high  concen- 
trations of  tritium  in  precipitation  and  surface 
waters  coinciding  with  a  very  marked  drop  in 
water  temperatures  and  consequent  alterations  in 
0-18  concentrations  makes  it  easier  to  identify  the 
various  groundwater  circulations.  The  variations 
in  tritium  and  0-18  concentrations  in  the  ground- 
waters of  the  Grenoble  basin  and  in  the  Rochefort- 
Fontagnieux,  Jouchy,  and  Bourg-d'Oisans  plains 
make  it  possible  to  demonstrate  the  presence  in  the 
alluvial  deposits  of  the  Isere,  Drac,  and  Romanche 
(1)  of  waters  which  are  very  poor  in  tritium,  well 
mixed,  and  probably  ancient;  (2)  of  recent  waters 
transiting  in  favored  horizons  or  channels,  and 
which  show  very  little  mixing  with  the  reserves  in 
the  aquifers;  and  (3)  of  waters  resulting  from  more 
or  less  imperfect  mixing  between  old  waters  and 
recent  recharges  or  between  recharges  from  suc- 
cessive years.  It  is  thus  possible  to  advance  models 
representing  the  various  supply  modes  of  the 
aquifers  and  springs  studied  by  taking  into  account 
the  approximate  proportions  of  the  various  con- 
stituents in  the  mixtures  observed.  Measurement  of 
the  sulfur  isotope  proportions  gives  the  origins  of 
the  sulfates  and  sulfides  in  the  waters  from  the 


valleys  of  the  Grenoble  region  and  reveals  the 
direct  or  indirect  role  played  by  Triassic  evapor- 
ites  in  the  mineralization  of  surface  and  under- 
ground waters.  (See  also  W90-09551)  (Author's 
abstract) 
W90-09973 


ISOTOPIC  STUDIES  ON  SEA  WATER  INTRU- 
SION AND  INTERRELATIONS  BETWEEN 
WATER  BODIES:  SOME  FIELD  EXAMPLES. 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 
Isotope  Div. 

S.  M.  Rao,  S.  K.  Jain,  S.  V.  Navada,  A.  R.  Nair, 
and  K.  Shivanna. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  403-425.  10  fig,  8  tab,  10  ref. 

Descriptors:  'Aquifers,  'Isotope  studies,  *Saline 
groundwater,  'Saline  water  intrusion,  'Stable  iso- 
topes, Deuterium,  Field  tests,  Geohydrology, 
India,  Minjur  aquifer,  Oxygen  isotopes,  Saline- 
freshwater  interfaces,  Tritium. 

Environmental  isotopes  D,  0-18,  S-34  and  H-3 
were  employed  along  with  major,  minor  and  trace 
chemical  species  to  study  the  salinization  of  the 
Minjur  aquifer.  The  results  showed  that  (a)  the 
progressive  increase  in  the  salinity  in  the  Minjur 
aquifer  is  attributable  to  sea  water  intrusion,  (b) 
there  appears  to  be  considerable  residence  time  of 
the  sea  water  in  the  coastal  sediments  during  intru- 
sion and  (c)  the  pocket  of  hypersaline  water  near 
the  coast  is  not  of  any  connate  origin  but  is  attrib- 
utable to  past  salt-pan  activity.  In  addition,  ground- 
water velocity  measurements  carried  out  in  some 
selected  piezometers  showed  that  the  intrusion  rate 
of  salt  water  towards  the  aquifer  well  field  is  up  to 
a  few  meters  per  day.  Some  examples  of  interrela- 
tions between  water  bodies  investigated  using  envi- 
ronmental isotopes  are:  (1)  Chilla  hydel  channel: 
Environmental  deuterium  was  used  to  study  the 
source  of  springs  near  the  Chilla  hydel  channel;  (2) 
Salal  hydroelectric  project:  Environmental  iso- 
topes D,  0-18  and  H-3  showed  that  the  seepages  in 
the  tailrace  tunnel  through  the  dolomite  hillock 
were  local  precipitation  percolating  through  the 
fractures  in  the  dolomite  and  that  they  have  a 
residence  time  of  10  to  15  years;  (3)  Cauvery 
Delta:  Interpretation  of  the  isotopic  data  with  geol- 
ogy, hydrochemistry  and  water  levels  leads  to  the 
conclusion  that  the  shallow  and  deep  aquifers  in 
the  deltaic  area  are  not  generally  interconnected. 
(See  also  W90-09551)  (Author's  abstract) 
W90-09974 


PHREATIC-CONFINED  DISCONTINUITIES 
AND  RESTRICTED  FLOW  IN  CONFINED 
GROUNDWATER  SYSTEMS. 

Weizmann   Inst,    of  Science,    Rehovoth   (Israel). 
Dept.  of  Isotope  Research. 
E.  Mazor,  and  L.  Kroitoru. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  427-437.  14  fig,  1  tab,  9  ref. 

Descriptors:  'Aquifer  systems,  'Confined  aquifers, 
'Groundwater  movement,  'Isotope  studies, 
'Water  table  aquifers,  Case  studies,  Geohydrology, 
Groundwater  dating. 

Six  study  cases  are  described  in  which  a  significant 
discontinuity  is  observed  at  the  transition  zone 
between  phreatic  and  confined  sections  of  an  aqui- 
fer. The  discontinuities  are  seen  in  the  chemical 
composition,  isotopic  composition  of  D,  0-18  and 
C-13,  in  the  concentrations  of  age  indicators,  such 
as  tritium,  C-14  and  He-4,  as  well  as  in  the  values 
of  paleoclimate  indicators,  e.g.  Ne,  Ar,  Kr  and  Xe 
or  0-18.  The  age  indicators  are  most  useful  in 
checking  the  degree  of  hydraulic  communication 
occurring  between  phreatic  and  confined  sections 
of  an  aquifer.  The  observations  shed  light  on  the 
importance  of  drainage  as  a  factor  regulating  flow 
in  confined  systems.  This  explains  reported  dis- 
crepancies    between     hydrologically     calculated 
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groundwater  ages,  based  on  gradients  and  trans- 
missivities,  and  much  higher  ages  deduced  from 
isotopic  age  indicators,  e.g.  C-14,  He-4  or  Cl-36. 
(See  also  W90-09551)  (Author's  abstract) 
W90-09975 


ISOTOPIC  RESEARCH  ON  THE  GROUND- 
WATERS IN  THE  CALCAREOUS  FORMA- 
TIONS IN  SOUTHERN  DOBRUJA  (ROMANIA) 
(RECHERCHES  ISOTOPIQUES  SUR  LES 
EAUX  SOUTERRAINES  DES  FORMATIONS 
CALCAIRES  DANS  LA  DOBROUDJA  MERI- 
DIONALE  (ROUMANIE)). 

Institutul  de  Meteorologie  si  Hidrologie,  Bucharest 
(Romania). 

A.  Tenu,  F.  D.  Davidescu,  and  A.  Slavescu. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  439-453.  7  fig,  5  tab,  6  ref.  English  summa- 
ry- 
Descriptors:  *Aquifers,  *Geohydrology,  'Ground- 
water dating,  *Isotope  studies,  *Romania,  Carbon 
radioisotopes,  Dobruja,  Groundwater  movement, 
Groundwater  recharge,  Hydrogen  isotopes,  Hy- 
drologic  models,  Oxygen  isotopes,  Tectonics. 

The  main  (Sarmatian  and  Barremian-Jurassic) 
aquifers  associated  with  the  calcareous  deposits  of 
southern  Dobruja  were  studied  to  obtain  new  in- 
formation on  the  qualitative  and  quantitative  hy- 
drogeological  parameters  and  to  determine  precise- 
ly where  the  recharge  areas  are  in  order  to  refine 
the  hydrogeological  models  of  the  region.  The 
research  was  from  all  angles;  first  of  all,  a  new  and 
thorough  appreciation  of  the  hydrogeological  and 
geological  structural  framework  was  acquired  and 
then  all  the  water  types  in  the  region  were  sampled 
isotopically,  with  stress  on  the  main  aquifers.  Ap- 
proximately 1000  analyses  in  all  were  carried  out 
and  used  as  a  basis  for  the  work;  of  these,  about 
600  were  isotope  analyses  (H-3,  H-2,  0-18,  C-14 
and  C-13).  By  interpreting  the  experimental  data 
within  the  hydrogeological  context,  the  recharge 
zones  (natural  or  anthropogenic)  for  the  aquifers 
were  mapped  out  and  the  directions  of  flow  and 
drainage  areas  established,  along  with  certain 
quantitative  parameters  such  as  the  real  rates  of 
flow  through  the  aquifers  and  mean  effective  po- 
rosity. The  important  part  played  in  this  region  by 
tectonics,  which  give  rise  to  the  conditions  for  an 
active,  upwards  exchange  of  waters,  was  revealed. 
A  fairly  complete  hydrodynamic  picture  for  each 
of  the  two  aquifers  was  thus  obtained.  The  final 
part  of  the  paper  contains  some  conclusions  con- 
cerning corrections,  using  three  standard  methods, 
to  the  ages  obtained  by  radiocarbon  dating.  Note- 
worthy points  were  that  the  age  correction  for  the 
carbonate  aquifers  was  -40%,  whereas  it  was  no 
more  than  -25%  for  the  porous  aquifers.  (See  also 
W90-09551)  (Author's  abstract) 
W90-09976 


ENVIRONMENTAL  ISOTOPE  STUDY  OF  THE 
DEEP  GROUNDWATERS  IN  NORTHERN 
SWITZERLAND. 

Bern  Univ.  (Switzerland).  Physikalisches  Inst. 
W.  Balderer,  W.  Rauert,  and  W.  Stichler. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March- April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  455-474.  11  fig,  24  ref. 

Descriptors:  'Aquifers,  *Geohydrology,  'Ground- 
water dating,  'Groundwater  movement,  'Ground- 
water origins,  'Isotope  studies,  'Switzerland,  Bor- 
eholes, Stable  isotopes. 

A  combined  interpretation  is  presented  of  the  re- 
sults of  isotope  analyses  of  deep  groundwaters, 
especially  as  encountered  in  the  six  Nagra  deep 
boreholes  in  northern  Switzerland.  In  the  investi- 
gated area,  several  regional  aquifers  exist  in  the 
normal  stratified  sedimentary  cover,  and  also  in  the 
deposits  of  the  permo-carboniferous  trench  and  in 
the  rocks  of  the  crystalline  basement.  The  different 
groundwaters  can  be  characterized  by  their  chemi- 
cal composition  and  stable  isotope  (H-2  and  0-18) 


contents.  The  results  of  C-14  and  C-13  analyses,  as 
far  as  they  can  be  corrected  for  chemical  reactions 
and  isotope  exchange  processes  within  the  aquifer, 
can  be  used  to  give  information  an  the  ranges  of 
residence  times,  whereas  young  groundwater  com- 
ponents can  be  detected  by  H-3  analyses.  The 
process  of  interpretation  is  in  progress  and  the  final 
synthesis  of  the  work  has  not  yet  been  completed; 
however,  current  picture  concerning  the  deep 
groundwaters  in  northern  Switzerland  can  be  char- 
acterized as  follows:  The  groundwaters  within  the 
sedimentary  aquifers  of  the  Lower  Freshwater 
Molasse  (USM)  and  Malm,  the  Keuper  and  the 
Upper  Muschelkalk  have  evolved  almost  separate- 
ly. For  the  USM/Malm  groundwater,  different 
indications  suggest  a  gradual  mixing  process  going 
on  between  a  low-mineralized  younger  groundwat- 
er component  and  a  highly  mineralized  former 
formation  water.  The  groundwater  in  the  Keuper 
aquifer  as  sampled  at  the  Riniken  borehole  seems 
to  have  evolved  with  almost  no  contact  with  near- 
surface  components.  The  groundwaters  of  the  aq- 
uifer of  the  Upper  Muschelkalk  show  a  wide  varie- 
ty of  mixing  processes  with  near-surface  ground- 
waters, depending  on  the  local  geological  situation 
(e.g.  outcrops,  tectonic  events)  and  the  induced 
pattern  of  the  hydrodynamic  flow-systems.  In  con- 
trast, interformational  mixing  influences  are  found 
in  the  groundwaters  within  the  deeper  sedimentary 
aquifers  of  the  Buntsandstein  and  the  Upper  Permi- 
an and  the  underlying  crystalline  basement  rocks. 
(See  also  W90-09551)  (Author's  abstract) 
W90-09977 


ISOTOPIC  ANALYSIS  OF  GROUNDWATER 
FLOW  SYSTEMS  IN  A  WET  ALLUVIAL  FAN, 
SOUTHERN  NEPAL. 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 
D.  I.  Siegel,  and  D.  T.  Jenkins. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March- April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  475-482.  3  fig,  1  tab,  15  ref. 

Descriptors:  'Alluvial  fans,  'Dissolved  solids, 
'Geochemistry,  'Groundwater  movement,  'Iso- 
tope studies,  'Nepal,  Deuterium,  Flow  system, 
Groundwater  recharge,  Monsoons,  Oxygen  iso- 
topes, Terai  Plain,  Tritium. 

Results  are  reported  of  an  isotopic  and  geochemi- 
cal  study  of  groundwater  in  wet  alluvial  fan  depos- 
its in  the  Terai  Plain  of  southern  Nepal.  Local, 
intermediate,  and  regional  scale  groundwater  flow 
systems  are  suggested  by  the  areal  and  vertical 
distributions  of  the  isotopes  and  dissolved  solids 
along  principal  flow  paths  within  the  alluvial  fan 
deposits.  Most  groundwater  is  recharged  by  pre- 
cipitation during  the  annual  monsoon  and  by  the 
Tinau  River  where  it  leaves  the  Himalayan  uplift. 
Delta  0-18  and  delta  H-2  of  the  groundwater 
range  from  -10.3  to  -6.4  ppt  and  from  -79  to  -51 
ppt,  respectively  (relative  to  SMOW),  and  plot  on 
a  line  parallel  to  the  global  average  meteoric  water 
line.  The  delta  O- 1 8  and  delta  H-2  contents  gener- 
ally increase  from  the  recharge  area  to  the  dis- 
charge area,  and  coincide  with  an  increase  in  dis- 
solved solids  from  about  100  to  400  mg/L.  All 
groundwater  is  of  the  calcium-magnesium  bicar- 
bonate type.  The  tritium  content  of  groundwater 
reflects  variations  in  atmospheric  bomb  tritium 
during  the  past  three  decades.  Tritium  increases 
downgradient  from  approximately  20  TU  in  the 
recharge  area  to  approximately  80  TU  in  the  dis- 
charge area,  and  then  decreases  below  detection 
limits  (10  TU)  near  the  southern  margin  of  the 
study  area.  An  average  linear  groundwater  veloci- 
ty of  2  to  3  meters  per  day,  estimated  from  the 
tritium  data,  compares  favorably  with  velocities 
determined  from  aquifer  tests.  (See  also  W90- 
09551)  (Author's  abstract) 
W90-09978 


ISOTOPIC    INVESTIGATION    OF    GROUND- 
WATER IN  THE  CUL-DE-SAC  PLAIN,  HAITI. 

International    Atomic    Energy    Agency,    Vienna 
(Austria). 

R.  Gonfiantini,  and  M.  Simonot. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 


um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  483-504.  7  fig,  6  tab,  5  ref. 

Descriptors:  'Alluvial  aquifers,  'Groundwater 
movement,  'Haiti,  'Isotope  studies,  'Saline 
groundwater,  'Saline  water  intrusion,  Cul-de-Sac 
Plain,  Flow  pattern,  Groundwater  origins. 

The  major  aquifer  of  the  Cul-de-Sac  Plain  consists 
of  a  Quaternary  multilayer  alluvial  formation  occu- 
pying a  graben  between  two  Eocene  karst  anticlin- 
oriums.  Environmental  isotopes  clearly  delineate 
the  origin  and  major  flow  patterns  of  groundwater 
in  this  aquifer  and  its  relationship  with  the  karst 
systems.  The  major  source  of  recharge  is  the  Ri- 
viere Grise,  but  other  sources  from  the  southeast- 
ern karst  are  also  important.  The  northern  karst 
does  not  contribute  significantly.  The  origin  of 
groundwater  salinization  in  the  northern  part  of 
the  plain  and  in  the  zone  of  Port-au-Prince  is  also 
being  investigated  with  isotopes.  It  appears  that 
this  is  derived  from  mixing  with  a  saline  water 
which  is  slightly  enriched  in  heavy  isotopes  with 
respect  to  fresh  groundwater  but  obeys  the  same 
delta  O-18/delta  D  relationship.  Possible  mecha- 
nisms of  saline  water  formation  are  discussed 
which  could  account  for  the  isotopic  enrichment 
observed.  Saline  groundwater  may  derive  from 
water  submitted  to  evaporation  in  conditions  of 
high  relative  humidity  or  it  may  have  formed 
during  a  period  when  the  isotopic  composition  of 
precipitation  was  slightly  enriched  in  heavy  iso- 
topes in  comparison  to  the  present.  Sea  water 
intrusion  induced  by  exploitation  is  responsible  for 
water  salinization  in  wells  close  to  the  coast  in  the 
area  of  Port-au-Prince.  (See  also  W90-09551)  (Au- 
thor's abstract) 
W90-09979 


ISOTOPIC   COMPOSITION    OF   PRECIPITA- 
TION AND  GROUNDWATER  IN  CANADA. 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  2A. 
W90-09982 


VARIABILITY  (IN  TIME)  OF  THE  ISOTOPIC 
COMPOSITION  OF  PRECIPITATION:  CONSE- 
QUENCES REGARDING  THE  ISOTOPIC 
COMPOSITION  OF  HYDROLOGIC  SYSTEMS. 

Weizmann   Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09983 


DEUTERIUM  CONTENT  OF  EUROPEAN  PA- 
LEOWATERS  AS  INFERRED  FROM  ISOTOP- 
IC COMPOSITION  OF  FLUID  INCLUSIONS 
TRAPPED  IN  CARBONATE  CAVE  DEPOSITS. 

Institute    of    Physics    and    Nuclear    Techniques, 

Krakow  (Poland). 

For  primary  bibliographic  entry  see  Field  2A. 

W90-09984 


COMPARATIVE  STUDY  OF  TWO  TRACER 
METHODS  FOR  DETERMINING  THE  HY- 
DRODYNAMIC PARAMETERS  OF  POROUS, 
SATURATED  AQUIFERS  (ETUDE  COMPARA- 
TIVE DE  DEUX  METHODES  DE  TRACEURS 
POUR  LA  DETERMINATION  DES  PARA- 
METRES  HYDRODYNAMIQUES  DES  AQUI- 
FERES  POREUX  SATURES). 
CEA  Centre  d'Etudes  Nucleaires  de  Grenoble 
(France).  Section  des  Applications  des  Traceurs. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-09987 


SURVEY  OF  APPLICATIONS  OF  NON-RA- 
DIOACTIVE BUT  NEUTRON  ACTIVATABLE 
GROUNDWATER  TRACERS. 

Pennsylvania  State  Univ.,  University  Park.  Brea- 

zeale  Nuclear  Reactor. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09988 


POLDERS. 
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Institute  Botanico,  Lisbon  (Portugal). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09996 


PMK-GROUNDWATER         (PMK-GRUNDVAT- 

TEN). 

Sveriges  Geologiska  Undersoekning,  Uppsala. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10050 


RADIOACTIVE  CONTAMINATION  AND  RA- 
DIONUCLIDE    MIGRATION     IN     GROUND- 
WATER (JAN  70  -  MAY  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10059 


ADVANCED  REMOTE  SENSING  APPROACH- 
ES IN  GROUNDWATER  EXPLORATION. 

Western  Atlas  International,  Inc.,  Houston,  TX. 
Aero  Service  Div. 
A.  M.  Feder. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  13-38.  20  fig, 
1  tab,  14  ref. 

Descriptors:  'Groundwater,  *Remote  sensing, 
•Satellite  technology,  Arabian  Shield,  Gamma-ray 
spectrometers,  Infrared  imagery,  Landsat  images, 
Saudi  Arabia,  Solar  energy,  Synthetic  aperture 
radar,  Vegetation. 

Groundwater  exploration  is  characterized  by  a  re- 
quirement for  reconnoitering  large  expanses  of  arid 
or  semi-arid  terrain,  with  a  goal  of  minimum  ex- 
penditure of  time  and  expense.  The  remote  sensor 
acquiring  the  shortest  wavelength  data  is  the 
gamma-ray  spectrometer.  Satellite  and  space  shut- 
tle imagery  is  a  primary  groundwater  exploration 
reconnaissance  tool,  because  of  the  synoptic  infor- 
mation presented,  and  the  inherent  discrimination 
permitted.  Ha'il  Province,  in  the  northern  Arabian 
Shield,  was  studied  with  Landsat  3  data;  enhanced 
by  image  correction  to  remove  the  undesired  ef- 
fects of  sun  elevation  variance,  atmospheric  haze, 
striping,  noise  patterns,  dropped  lines,  and  geomet- 
ric distortions;  and  by  the  hybrid  ratio  method  to 
produce  images  most  useful  for  detection  of  subtle 
physiographic  features.  The  enhancement  tech- 
niques not  only  facilitated  geologic  interpretation 
but  also  permitted  detection  of  phreatophytic 
vegetation,  which,  in  the  wild  state,  is  an  indicator 
of  groundwater.  Far  infrared  (8-14  micrometer) 
remote  sensing  detects  solar  energy  that  is  ab- 
sorbed by  an  object,  and  reradiated  as  thermal 
energy,  and  self-emitted  thermal  energy.  Synthetic 
aperture  radar  (SAR)  responds  to  surface  cover 
texture  and  geometry  and  shows  the  brightest 
return  signals  from  bare  areas.  The  sequence  leads 
to  a  combined  grouping  of  satellite  and  space  shut- 
tle sensing  in  the  predominantly  visible  spectrum 
region.  This  technology,  and  that  of  synthetic  ap- 
erture radar  (SAR),  comprise  the  synoptic,  areal 
reconnaissance  foundation  for  follow-up,  detail 
work  using  the  other  remote  sensing  techniques  of 
gamma-ray  spectrometry,  far  (8-14  micrometer)  in- 
frared scanning,  and  aeromagnetometry.  (See  also 
W90- 10068)  (Brunone-PTT) 
W90- 10069 


HYDROGEOLOGIC  INVESTIGATIONS  CON- 
DUCTED TO  ESTIMATE  GROUND  WATER 
FLOW  RATES  INTO  A  SURFACE  MINING  PIT 
USING  A  COMPUTER  MODEL. 

Davis  (Ken  E.)  Associates,  Baton  Rouge,  LA. 
K.  Forster. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  79-83.  2  fig,  2 
ref. 

Descriptors:  *Coal  mining,  'Computer  models, 
•Groundwater  movement,  'Mine  drainage, 
•Model  studies,  *Soil  types,  'Stream  discharge, 
Geohydrology,  Hydraulic  conductivity,  Hydraulic 
gradient,  Pressure  distribution. 


During  surface  mining,  inflow  of  groundwater  into 
a  pit  can  cause  operational  problems  and  lower 
coal  quality.  This  problem  was  studied  in  a  mining 
area  bounded  on  the  west  and  north  sides  by  a 
large  creek.  The  overburden  material  consists  of 
sand,  silt  and  clay.  During  mining  the  bottom  of 
the  mining  pit  will  be  located  150  feet  from  the 
bank  of  the  creek  and  15  to  20  feet  below  the  water 
level  in  the  creek.  The  mining  company  was  con- 
cerned that  water  from  the  creek  could  flow 
through  the  sands  above  and  below  the  coal  seam 
into  the  pits.  An  estimate  of  the  amount  of  water 
that  would  flow  into  the  pit  was  needed.  Data  had 
been  collected  in  the  mining  area  which  character- 
ized the  hydrogeology  of  the  site.  A  computer 
model,  calculating  the  pressure  changes  over  a  grid 
composed  of  cells  of  soil  types  in  the  test  area,  was 
utilized  to  estimate  the  water  inflow  rate  and  the 
direction  of  flow  of  groundwater  within  the  mate- 
rial above  and  below  the  coal  seam.  The  calcula- 
tions indicated  inflow  rates  of  40  gal/min  into  the 
test  pit.  A  test  pit  was  excavated  to  the  top  of  the 
coal  seam.  The  test  pit  was  100  feet  long,  30  feet 
wide,  25  feet  deep  and  150  feet  from  the  creek 
bank  in  the  same  area  as  simulated  by  the  model. 
Inflow  of  water  into  the  test  pit  came  from  the 
sand  above  the  overburden  and  not  from  the  sand 
below  the  coal  seam  on  the  sides  away  from  the 
creek.  Groundwater  flow  into  the  test  pit  was 
dependent  upon  the  hydraulic  conductivity  of  the 
formations,  available  water  in  storage  and  the 
energy  available  to  drive  the  fluid  through  the 
rocks.  The  inflow  rates  into  the  pit  confirmed  the 
rates  estimated  by  the  computer  model,  but  not  the 
direction  of  flow.  (See  also  W90- 10068)  (Author's 
abstract) 
W90- 10072 


SURFACE  AND  GROUND  WATER  PROTEC- 
TION AS  RELATED  TO  PUBLIC  MINERALS. 

Bureau  of  Land  Management,  Washington,  DC. 
Div.  of  Minerals  Environmental  Assessment. 
For  primary  bibliographic  entry  see   Field   5G. 
W90- 10079 


SEMI-EMPIRICAL  METHOD  FOR  PREDICT- 
ING HYDROLOGIC  IMPACTS  OF  UNDER- 
GROUND MINING  IN  FRACTURE-CON- 
TROLLED GROUNDWATER  FLOW  SYSTEMS. 

Applied  Hydrology  Associates,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-10083 


PREDICTING  THE  IMPACTS  OF  A  LOGICAL 
MINING  UNIT  SYSTEM  ON  THE  WATER  RE- 
SOURCES OF  AN  AREA. 

Consolidation  Coal  Co.,  Library,   PA.   Research 
and  Development  Dept. 
For  primary  bibliographic  entry  see  Field  4C. 
W90- 10084 


GROUND  WATER  QUALrTY  PROTECTION, 
MINING,  AND  MINING  FACILITIES  IN 
UTAH. 

Utah  Bureau  of  Water  Pollution  Control,  Salt 
Lake  City. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10094 


MONTE  CARLO  SIMULATIONS  OF  UNSATU- 
RATED FLOW  THROUGH  LAYERED  VOL- 
CANIC TUFFS  AT  YUCCA  MOUNTAIN, 
NEVADA. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10098 


PREDICTING  THE  INFLUENCES  OF  POST- 
MINING  CONDITIONS  ON  SURFACE  AND 
GROUNDWATER  RESOURCES. 

Applied  Hydrology  Associates,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  4C. 
W90-10100 


PIEZOMETER   INSTALLATION   AND  MONI- 
TORING UNDER  ARTESIAN  CONDITIONS. 


For  primary  bibliographic  entry  see  Field  7B. 
W90-10116 


VAPORIZING  VOCS. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-10213 


PLANTING     FLEXIBILITY:     IMPLICATIONS 
FOR  GROUNDWATER  PROTECTION. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
For   primary   bibliographic   entry   see   Field   5G. 
W90- 10226 


NITRATE  GROUNDWATER  STANDARD  FOR 
THE  1990  FARM  BILL. 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For   primary   bibliographic   entry   see   Field    5G 
W90- 10231 


DETERMINATION  OF  HYDRAULIC  CON- 
DUCTIVITY AND  POROSITY  LOGS  IN 
WELLS  WITH  A  DISTURBED  ANNULUS. 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 

K.  Taylor,  and  F.  Molz. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

5,  No.  4,  p  317-332,  May  1990.  9  fig,  11  ref.  EPA 

Contracts  CR  813647010  and  CR  812713. 

Descriptors:  'Borehole  geophysics,  'Data  acquisi- 
tion, 'Hydraulic  conductivity,  'Induction  logging, 
•Porosity,  'Well  logs,  'Wells,  Field  tests,  Ground- 
water movement,  Hydraulic  head,  Mathematical 
studies. 

A  method  is  developed  to  determine  the  hydraulic 
conductivity  and  porosity  of  the  formation  sur- 
rounding a  well  as  a  function  of  depth.  An  electri- 
cally anomalous  fluid  is  injected  into  a  fully 
screened  well  and  the  radius  of  invasion  is  deter- 
mined by  induction  logging.  The  radius  of  invasion 
is  determined  at  several  times  so  that  the  rate  of 
invasion  as  a  function  of  depth  can  be  calculated. 
Using  the  knowledge  of  the  rate  of  invasion  and 
the  hydraulic  head  required  to  inject  the  tracer,  a 
hydraulic  conductivity  log  can  be  calculated.  A 
porosity  log  can  be  obtained  using  Archie's  rule 
and  a  model  of  formation  electrical  conductivity 
that  accounts  for  the  influence  of  the  electrical 
conductivity  of  the  formation  matrix.  The  logs 
calculated  by  this  method  are  insensitive  to  near- 
hole  drilling  disturbances.  Field  trials  demonstrate 
that  the  results  of  this  method  agree  well  with 
other  methods.  (Author's  abstract) 
W90- 10277 


DISTRIBUTION  OF  METALS  IN  A  POLLUT- 
ED AQUIFER:  A  COMPARISON  OF  AQUIFER 
SUSPENDED  MATERIAL  TO  FINE  SEDI- 
MENTS OF  THE  ADJACENT  ENVIRONMENT. 

Weizmann   Inst,    of  Science,    Rehovoth   (Israel). 
Dept.  of  Isotope  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10278 


REVIEW  OF  GROUNDWATER  MANAGE- 
MENT MODELS. 

Geological  Survey,  Menlo  Park,  CA. 
S.  M.  Gorelick. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 
of  Surface  and  Groundwater  Resources.  Winrock 
International,  Arlington,  Virginia.  1988.  p  103-121, 
1  fig,  31  ref. 

Descriptors:  'Groundwater  management, 

'Groundwater  resources,  'Irrigation  water, 
'Model  studies,  Groundwater  hydraulics,  Ground- 
water pollution,  Mathematical  models,  Simulation 
models,  Solute  transport,  Water  resources  manage- 
ment. 

The  joint  use  of  groundwater  simulation  models 
and  optimization  methods  which  simulate  ground- 
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water  hydraulics,  or  groundwater  solute  behavior 
by  solving  governing  partial  differential  equations, 
are  reviewed.  Studies  combining  aquifer  simulation 
with  management  models  may  be  grouped  into 
two  categories;  those  that  differentiate  between 
models  primarily  concerned  with  management  de- 
cisions about  groundwater  hydraulics,  and  those 
concerned  with  policy  evaluation  as  well  as  the 
economics  of  water  allocati&n.  Management  deci- 
sions as  well  as  simulation  of  groundwater  behav- 
ior are  accomplished  simultaneously  with  two 
techniques;  the  embedding  method,  and  the  re- 
sponse matrix  approach.  Groundwater  policy  eval- 
uation and  allocation  models  include:  hydraulic- 
economic  response  models;  linked  simulation-opti- 
mization models;  and  hierarchical  models.  The 
joint  use  of  numerical  simulation  and  linear  pro- 
gramming has  been  applied  to  groundwater  pollut- 
ant source  management.  Different  types  of  man- 
agement models  have  also  been  developed  for 
steady-state  pollutant  distributions,  which  often 
represent  a  worst-case  pollution  scenario,  and  for 
transient  cases  involving  solute  redistribution.  Dis- 
tributed parameter  models  of  groundwater  hydrau- 
lic or  solute  behavior  have  been  combined  with 
optimization  techniques  in  mathematical  program- 
ming to  inspect  a  variety  of  aquifer  management 
problems.  In  addition  to  mathematical  program- 
ming techniques,  parameter  estimation  models  that 
use  regression  methods  might  be  linked  with  man- 
agement models.  The  result  could  be  models  that 
use  the  best  set  of  hydraulic  parameters,  that  deter- 
mine optimal  management  plans,  and  that  give 
information  about  the  reliability  and  sensitivity  of 
management  solutions.  (See  also  W90- 10358) 
(White-Reimer-PTT) 
WTO- 10367 


IMPACT    OF    AGRICULTURAL    ACTIVITIES 
ON  GROUND  WATER. 

Stavebni  Geologie,  Prague  (Czechoslovakia). 
For  primary  bibliographic  entry  see  Field  5B. 
WTO- 10388 


ATMOSPHERE-SOIL-PLANT    SYSTEM    AND 
THE  WATER  CYCLE. 

For  primary  bibliographic  entry  see  Field  2A. 
WTO- 103  89 


MOVEMENT  OF  AGROCHEMICALS  IN  THE 
UNSATURATED  AND  SATURATED  ZONES. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10390 


IMPACT  OF  FERTILIZERS  AND  PESTICIDES 
ON  GROUNDWATER  QUALITY. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10391 


INFLUENCE  OF  IRRIGATION  AND  DRAIN- 
AGE. 

E.  Romijn. 

IN:  Impact  of  Agricultural  Activities  on  Ground 
Water,  International  Contributions  to  Hydrogeo- 
logy,  Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.  1986.  p  131-148.  2  fig,  3  tab,  7  ref. 

Descriptors:  'Drainage  effects,  'Drainage  systems, 
•Groundwater  quality,  'Irrigation,  'Irrigation  ef- 
fects, 'Water  pollution  sources,  Acidification,  Ag- 
riculture, Evaporation,  Groundwater  depletion, 
Leaching,  Soil  water,  Subsidence. 

With  an  aim  of  maximizing  the  net  profit  from 
agriculture,  irrigation  and  drainage  are  used  to 
optimize  soil  water  conditions  both  with  respect  to 
quantity  (prevention  of  excess  or  shortage)  and 
quality  (prevention  of  accumulation  of  salts  in  the 
root  zone).  Irrigation  implies  irretrievable  losses  of 
water  from  the  hydrological  system  by  evapora- 
tion. These  losses  impose  a  heavy  demand  on 
water  resources,  either  surface  water  or  ground- 
water. A  drop  in  groundwater  level  by  overpump- 
ing  may  cause  harmful  side  effects  such  as  land 
subsidence  or  with  respect  to  water  resources, 
upconing  of  underlying  saline  groundwater  or  in 
coastal  areas,  sea  water  intrusion.  Two  main  side 
effects  of  irrigation  with  respect  to  groundwater 


are:  leaching  of  salts  accumulated  in  the  soil  and 
leaching  of  fertilizers.  The  side  effects  of  drainage 
depend  on  the  texture  and  chemical  composition  of 
the  soil.  Secondary  side  effects  result  from  intensi- 
fication of  agriculture,  related  to  drainage.  This 
may  result  in  a  higher  use  of  fertilizers  or  higher 
density  of  livestock  and  related  hazards  for 
groundwater  pollution.  In  addition,  drainage  may 
cause  acidification  of  soils  containing  sulfides  and 
combustion  of  peat  layers,  both  by  aeration.  (See 
also  W90-10388)  (Agostine-PTT) 
W90- 10392 


MATHEMATICAL  MODELS. 

Stavebni  Geologie,  Prague  (Czechoslovakia). 

For   primary   bibliographic   entry   see   Field    5G 

W90- 10393 


GROUNDWATER  QUALITY  MONITORING 
UNDER  DIFFERENT  AGRICULTURAL  CON- 
DITIONS. 

Stavebni  Geologie,  Prague  (Czechoslovakia). 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10394 


IMPACT  OF  AGRICULTURE  ON  GROUND- 
WATER IN  IRELAND. 

Geological  Survey  of  Ireland,  Dublin. 

For  primary  bibliographic  entry  see  Field  4C. 

W90- 10397 


ELEVATED  LEVELS  OF  NITRATE  IN 
GROUND  WATER  BENEATH  INTENSIVELY 
GRAZED  PASTURELAND  IN  NEW  ZEALAND. 

Ministry  of  Works  and  Development,  Christ- 
church  (New  Zealand).  Water  and  Soil  Science 
Centre. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10398 


DISTRIBUTION  OF  AGRICULTURAL  SOIL 
LEACHATES  IN  THE  UNSATURATED  ZONE 
OF  THE  BRITISH  CHALK. 

Institute    of    Geological    Sciences,    Wallingford 
(England).  Hydrogeology  Unit. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10399 


PREDICTION  OF  VARIATIONS  IN  GROUND- 
WATER QUALITY  UNDER  THE  INFLUENCE 
OF  PEN  SEWAGE  IRRIGATION. 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii     i     Inzhenerdoi     Geologii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10400 


NUMERICAL  SIMULATION  OF  THE  EFFECT 
OF  SOIL  NITROGEN  TRANSPORT  AND 
TRANSFORMATIONS  ON  GROUNDWATER 
CONTAMINATION. 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10401 


FACTORS  OF  BACTERIA  AND  VIRUS  TRANS- 
PORT IN  GROUNDWATER. 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 
tologisches  Inst,  und  Museum. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10402 


PROCEEDINGS  OF  THE  CONFERENCE  ON 
GEOSTATISTICAL,  SENSITIVITY,  AND  UN- 
CERTAINTY METHODS  FOR  GROUND- 
WATER FLOW  AND  RADIONUCLIDE  TRANS- 
PORT MODELING. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10404 


OVERVIEW  OF  GROUNDWATER  FLOW  AND 
RADIONUCLIDE    TRANSPORT    MODELING 


IN  THE  CANADIAN  NUCLEAR  FUEL  WASTE 
MANAGEMENT  PROGRAM. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 10406 


TREATMENT  OF  UNCERTAINTIES  IN 
GROUND-WATER  FLOW  MODELING  IN  THE 
SWISS  RADIOACTIVE  WASTE  PROGRAM. 

Nationale  Genossenschaft  fuer  die  Lagerung  Ra- 
dioaktiver  Abfaelle,  Baden  (Switzerland). 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 10407 


IMPROVING  THE  EFFICIENCY  OF  MONTE 
CARLO  SIMULATION  FOR  GROUNDWATER 
TRANSPORT  MODELS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10412 


REPRESENTATIVE  ELEMENTS:  A  STEP  TO 
LARGE-SCALE  FRACTURE  SYSTEM  SIMULA- 
TION. 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
T.  M.  Clemo. 

IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.  1989.  p  213-227.  6  fig,  13  ref.  U.S. 
Department  of  Energy  contract  no.  DE-AC07- 
76ID01570. 

Descriptors:  'Flow  models,  'Fracture  permeabil- 
ity, 'Geohydrology,  'Geologic  fractures, 
'Groundwater  movement,  'Permeability,  'Simula- 
tion analysis,  'Stochastic  models,  Parameteriza- 
tion, Probability  distribution,  Stochastic  hydrolo- 
gy- 
Large-scale  simulation  of  flow  and  transport  in 
fractured  media  requires  the  development  of  a 
technique  to  represent  the  effect  of  a  large  number 
of  fractures.  Representative  elements  are  used  as  a 
tool  to  model  a  subset  of  a  fracture  system  as  a 
single  distributed  entity.  Representative  elements 
are  part  of  a  modeling  concept  called  dual  perme- 
ability. Dual  permeability  modeling  combines  dis- 
crete fracture  simulation  of  the  most  important 
fractures  with  the  distributed  modeling  of  the  less 
important  fractures  of  a  fracture  system.  Stochastic 
analysis  was  used  to  determine  properties  of  repre- 
sentative elements.  Given  an  assumption  of  fully 
developed  laminar  flow,  the  net  fracture  conduc- 
tivities and  hence  flow  velocities  can  be  deter- 
mined from  descriptive  statistics  of  fracture  spac- 
ing, orientation,  aperture,  and  extent.  The  distribu- 
tion of  physical  characteristics  about  their  mean 
leads  to  a  distribution  of  the  associated  conductiv- 
ities. The  variance  of  hydraulic  conductivity  in- 
duces dispersion  into  the  transport  process.  Simple 
fracture  systems  were  treated  to  demonstrate  the 
usefulness  of  stochastic  analysis.  Explicit  equations 
for  conductivity  of  an  element  were  developed 
along  with  the  dispersion  characteristics.  Explicit 
formulations  of  the  hydraulic  conductivity  and 
transport  dispersion  reveals  the  dependence  of 
these  important  characteristics  on  the  parameters 
used  to  describe  the  fracture  system.  Understand- 
ing these  dependencies  will  help  to  focus  efforts  to 
identify  the  characteristics  of  fracture  systems. 
Simulations  of  stochastically  generated  fracture 
sets  do  not  provide  this  explicit  functional  depend- 
ence on  the  fracture  system  parameters.  (See  also 
W90- 10404)  (Author's  abstract) 
W90-10415 


SOME     UNCERTAINTIES     ABOUT     UNCER- 
TAINTY. 

British  Columbia  Univ.,  Vancouver. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-10416 
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UNCERTAINTY  IN  FORECASTING  BREAK- 
THROUGH OF  FLUID  TRANSPORTED 
THROUGH  FRACTURES. 

Stanford  Univ.,  CA.  Dept.  of  Petroleum  Engineer- 
ing. 

R.  N.  Home. 

IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.   1989.  p  261-274.  6  fig,  2  tab,  29  ref. 

Descriptors:  'Fracture  permeability,  'Geohydro- 
logy,  'Geothermal  studies,  *Geothermal  water, 
•Groundwater  movement,  'Uncertainty,  Data  in- 
terpretation, Forecasting,  Geologic  fractures, 
Tracers. 

Tracer  experiments  in  geothermal  reservoirs  em- 
phasize the  very  great  variability  in  rates  of  fluid 
movement  through  fractured  rocks.  This  variabili- 
ty extends  from  the  10-meter  to  the  kilometer- 
length  scale.  Thus  tracer  returns  have  been  ob- 
served at  some  locations  within  hours  at  distances 
of  up  to  1  kilometer  from  the  injection  point,  while 
other  much  nearer  locations  in  the  same  formation 
do  not  observe  the  tracer  until  much  later.  In 
addition,  transport  rates  have  been  extremely  fast 
(up  to  100  m/hr)  even  over  such  distances.  The 
results  of  a  large  number  of  tracer  tests  in  several 
different  fractured  reservoirs  were  compiled.  In 
some  cases,  large-scale  geologic  features,  such  as 
faults,  are  responsible  for  the  variations  in  tracer 
return  time.  In  other  cases,  there  is  no  clear  physi- 
cal description  that  explains  the  differences.  These 
results  suggest  that  there  will  be  no  prior  way  of 
forecasting  transport  rates  in  fractured  systems 
without  performing  a  tracer  test.  The  forecasting 
of  injected  water  breakthrough  would  require  the 
knowledge  of  the  position  of  all  major  faults  in 
three  dimensions  throughout  the  reservoir.  Be- 
cause this  is  usually  only  partially  realizable,  there 
seems  no  alternative  but  to  carry  out  a  series  of 
tracer  tests  to  determine  these  connections.  (See 
also  W90- 10404)  (Author's  abstract) 
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A  boundary  integral  method  sensitivity  analysis 
was  used  to  determine  the  relative  contribution  to 
total  liquid  flow  through  a  rock  block  by  flow 
through  the  rock  matrix  and  by  flow  through 
discrete    fractures    embedded    within    the    rock 


matrix.  Total  liquid  flow  through  a  rock  block 
with  embedded  fractures  of  arbitrary  density,  ori- 
entation, permeability,  shape,  and  areal  extent  was 
simulated  by  discretizing  the  fracture-matrix 
boundary  and  the  exterior  surface  of  the  rock 
sample  using  boundary  elements.  Steady  liquid 
flow  through  fractures  was  computed  by  creating 
nodes  along  the  outer  rim  of  each  fracture  and 
then  routing  between  nodes  within  the  fracture 
plane  using  a  two-dimensional  boundary  integral 
formation.  Flow  between  fractures  was  calculated 
by  assigning  boundary  nodes  along  fracture  inter- 
sections. Liquid  flow  through  the  rock  matrix  was 
calculated  by  employing  a  three-dimensional 
boundary  integral  formulation  for  nodes  on  frac- 
ture boundaries  and  on  the  exterior  surfaces  of  the 
road  block.  Constant  matrix  permeability  and  frac- 
ture permeability  with  individual  fractures  were 
assumed.  Simulations  were  performed  to  investi- 
gate the  effects  on  the  global  vertical  hydraulic 
conductivity  of:  (1)  variable  fracture  permeability/ 
constant  matrix  permeability  ratios  due  to  variable 
water  saturation  or  to  geochemical  effects  such  as 
dissolution  or  chemical  precipitation;  (2)  fracture 
orientation  with  respect  to  a  vertical  gradient 
vector;  (3)  fracture  length  relative  to  the  flow 
domain.  Results  for  both  two-dimensional  and 
three-dimensional  flow  domains  indicate  that  when 
individual  fractures  fully  bisect  the  flow  domain 
and  are  aligned  parallel,  perpendicular,  or  diagonal 
to  the  flow  direction,  the  global  vertical  hydraulic 
conductivity  can  be  related  to  fracture  permeabil- 
ity and  constant  matrix  permeability  using  the 
arithmetic,  harmonic,  or  geometric  means,  respec- 
tively, with  account  taken  for  the  widths  of  the 
two  media.  The  influence  of  fractures  which  do 
not  fully  divide  the  matrix  is  substantially  reduced 
over  fractures  which  bisect  the  flow  domain.  (See 
also  W90- 10404)  (Author's  abstract) 
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Water  flow  is  very  unevenly  distributed  in  frac- 
tured crystalline  rocks.  In  a  field  experiment  in  the 
Stripa  international  research  project  it  was  noted 
that  most  of  the  naturally  flowing  water  emerged 
in  a  few  spots.  In  an  experimental  drift  700  sq  m  of 
the  walls  and  ceiling  were  covered  with  more  than 
375  plastic  sheets.  Water  flowrates  were  measured 
in  all  sheets.  The  results  showed  large  areas  that 
were  practically  dry  (about  70  %),  and  in  the  area 
where  water  flows  the  flowrate  varied  consider- 
ably between  different  spots.  Tracer  tests  per- 
formed in  both  the  above  experiments  also  showed 
some  clear  channeling  effects.  Observations  over 
more  than  5  km  in  two  long  tunnels,  the  Bolmen 
and  Kymmen  tunnels,  show  that  the  water 
emerges  in  distinct  spots.  In  the  tunnels  the  spots 
are  clearly  seen  because  iron  hydroxides  precipi- 
tate from  the  water.  The  spots  are  typically  less 
than  1  meter  long  along  a  fracture  or  fracture 
intersection.  Typically  there  are  one  or  a  few  such 
spots  over  an  area  of  100  square  meters.  A  detailed 


mapping  of  the  Kymmen  tunnel  has  given  quantita- 
tive information  on  the  number  and  flowrates  of 
channels.  In  the  site  of  the  Repository  for  Reactor 
Waste  that  was  recently  excavated,  a  detailed  map- 
ping of  all  wet  spots  shows  that  there  is  on  the 
average  about  one  wet  spot  every  85  square 
meters.  The  observed  wet  spots  account  for  most 
of  the  water  inflow.  There  is  additional  diffuse 
inflow  of  water,  and  18  spots  over  an  area  of 
14,000  square  meters  carry  50  percent  of  the  water. 
The  potential  impact  of  pure  channel  flow  on 
radionuclide  transport  and  retardation  was  investi- 
gated. A  simple  model  was  made  based  on  the 
assumption  that  the  channels  are  independent  over 
a  certain  distance.  The  transport  properties  in  such 
a  bundle  of  channels  have  been  shown  to  be  differ- 
ent in  some  important  respects  from  the  properties 
of  a  highly  fractured  medium.  Model  calculations 
show  that  the  few  fast  channels  with  the  little 
sorption  area  may  carry  sorbing  radionuclides  at  a 
rate  that  may  not  let  nuclides  decay  as  well  as  if 
the  rock  were  more,  and  more  evenly,  fractured. 
(See  also  W90- 10404)  (Author's  abstract) 
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Several  research  projects  have  been  under  way  in 
the  Grimsel  rock  laboratory  (Switzerland)  since 
1983.  In  the  Fracture  System  Flow  Test  project, 
the  development  of  methods  and  equipment  for 
studying  flow  rate  in  fissured  rock  is  being  contin- 
ued. Ten  cored  boreholes  up  to  135  m  long  were 
drilled  for  this  purpose.  The  configuration  of  these 
holes,  serving  as  injection  boreholes  and  observa- 
tion holes  in  specific  rock  sections,  was  designed 
according  to  the  geological  structures  in  the  rock 
around  the  tunnels  of  the  rock  laboratory.  Since 
1986,  tracers  have  been  added  to  the  injected  water 
so  that  detailed  measurements  on  injected  water 
volumes,  pressure  heads,  and  flow  rates  could  be 
made.  Nonlinear  flow  rates  are  used  for  calculating 
the  size  of  the  fissures,  the  storage  capacity,  and 
the  permeability  tensor  under  non-steady-state  con- 
ditions. The  calculations  were  done  with  a  finite- 
element  program.  With  this  program  fissures  can 
be  modeled  using  tubular,  discoid,  or  any  other 
spatial  element.  Variation  of  the  individual  param- 
eters provides  an  indication  of  the  quality  of  the  in 
situ  experiments  and  the  numerical  models.  (See 
also  W90-10404)  (Author's  abstract) 
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Two  issues  currently  limiting  the  application  of 
solute  transport  models  in  fractured  rock  systems 
were  examined.  Existing  continuum  models,  devel- 
oped originally  for  porous  media,  invariably 
assume  dispersion  is  an  isotropic  process,  although 
dispersion  is  known  to  be  an  anisotropic  process  in 
fractured  rock.  A  continuum  approach  was  used 
that  can  account  for  ansiotropic  dispersion  in  a 
network  of  finite-length  fractures.  The  technique  is 
based  on  particle-tracking  methods.  Statistics  de- 
scribing particle  transport  were  collected  from  a 
discrete  fracture  model.  This  discrete  model  is  a 
small-scale  prototype  of  the  much  larger  system  of 
interest.  These  statistics  were  used  to  control  the 
pattern  of  transport  in  the  larger  continuum,  ena- 
bling researchers  to  mimic  in  the  larger  system  the 
particle  transport  that  is  observed  in  the  smaller 
system.  The  second  issue  addressed  concerned  the 
magnitude  of  potential  error  in  the  interpretation 
of  hydraulic  and  tracer  tests  to  estimate  fracture 
aperture.  Discrete  network  models  require  data  on 
fracture  aperture  to  transform  a  geometric  model 
of  the  network  into  a  hydraulic  model.  Numerical 
experiments  were  carried  out  that  suggest  that 
large  differences  in  aperture  estimates  based  on 
hydraulic  and  tracer  tests  are  possible  because  of 
differing  sensitivity  to  the  effects  of  network  ge- 
ometry and  spatial  variability  in  aperture.  Difficul- 
ties arose  from  the  application  of  an  axisymmetric 
flow  model  to  characterize  the  velocity  field 
within  the  fracture  isolated  for  testing.  (See  also 
WTO- 10404)  (Author's  abstract) 
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A  statistical  model  for  simulating  void  spaces  and 
contact  areas  in  a  single  fracture  was  developed. 
The  two-point  correlation  function  as  a  connecti- 
vity statistic  for  the  void  spaces  was  identified. 
Given  an  observed  pattern  of  fracture  void  spaces 
and  contact  areas  in  the  plane  of  the  fracture  (from 
a  metal  injection  experiment),  other  statistically 
similar  void  space  geometries  (with  variable  or 
constant  aperture  distributions),  which  have  the 
same  two-point  correlation  function  as  the  ob- 
served void  space  geometry  were  simulated. 
Finite-difference  procedures  to  compute  equivalent 
permeabilities  of  the  real  and  simulated  fractures 
were  used.  Fluid  flow  in  these  complex  geometries 
was  solved  in  two  ways:  first  by  assuming  Darcy's 
law  and  then  by  solving  the  three-dimensional 
Navier-Stokes  equation  for  laminar  flow.  When 
assuming  Darcy's  law,  local  hydraulic  conductivi- 
ty was  equated  to  contact  areas  in  order  to  circum- 
vent computer  time  problems.  Both  flow  models 
account  for  complex  boundary  shapes.  The  equiva- 
lent permeabilities  computed  with  Navier-Stokes 
model  were  always  less  than  the  equivalent  per- 
meabilities computed  with  the  Darcy's  law  model. 
However,  solution  with  Navier-Stokes  model  was 
much  more  difficult  than  with  the  simpler  and 
quicker  Darcy's  law  model.  Using  the  Darcy 
model,  the  variability  of  permeability  and  scale 
effects  was  studied.  The  equivalent  permeability  of 
simulated  fractures  was  compared  to  observed 
fracture.  A  lower  bound  for  the  variability  of 
equivalent  permeability  using  Darcy's  law  was 
demonstrated.  The  bound  applies  to  fractures  with 
contact  area  and  void  spaces  with  constant  aper- 
tures and  incorporates  knowledge  of  contact  area 


percentage,    scale,    and    spatial    correlation.    The 
bound  was  then  extended  to  the  case  where  voids 
have    variable    aperture    distributions.    CSee    also 
W90- 10404)  (Author's  abstract) 
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Groundwater  travel  time  predictions  at  potential 
high-level  waste  (HLW)  repositories  are  subject  to 
a  degree  of  uncertainty  due  to  the  scale  of  averag- 
ing incorporated  in  conceptual  models  of  the 
ground-water  flow  regime  as  well  as  the  lack  of 
data  on  the  spatial  variability  of  the  hydrogeologic 
parameters.  Both  of  these  sources  of  uncertainty 
are  related  to  the  spatial  correlation  of  these  pa- 
rameters, in  particular  the  permeability.  The  effect 
of  limited  observations  of  a  spatially  correlated 
permeability  field  on  the  predicted  ground-water 
travel  time  uncertainty  was  studied.  Varying  per- 
meability correlation  lengths  were  used  to  investi- 
gate the  importance  of  this  geostatistical  property 
on  the  tails  of  the  travel  time  distribution.  Both 
geostatistical  and  differential  analysis  (first  order, 
second  moment)  techniques  were  used.  Following 
the  generation  of  a  spatially  correlated  permeabil- 
ity field  which  is  considered  'reality,'  semivario- 
gram  analyses  were  performed  upon  small  random 
subsets  of  the  generated  field  to  determine  the 
geostatistical  properties  of  the  field  represented  by 
the  observations.  Kriging  was  then  employed  to 
generate  a  kriged  permeability  field  and  the  corre- 
sponding standard  deviation  of  the  estimated  field 
conditioned  by  the  limited  observations.  Using 
both  the  'real'  and  'kriged'  fields,  the  ground-water 
flow  regime  was  simulated  and  ground-water 
travel  paths  and  travel  times  were  determined  for 
various  starting  points.  These  results  were  used  to 
define  the  ground-water  travel  time  used  to  define 
the  ground-water  travel  time  uncertainty  due  to 
path  variability.  The  variance  of  the  ground-water 
travel  time  along  particular  paths  due  to  the  vari- 
ance of  the  permeability  field  estimated  using  krig- 
ing was  then  calculated  using  the  first  order, 
second  moment  method.  Results  indicated  that  it  is 
possible  to  determine  the  uncertainty  of  the  pre- 
dicted ground-water  travel  time  with  a  limited 
number  of  observations.  However,  the  uncertainty 
is  greatly  affected  by  the  correlation  within  the 
field  of  interest.  (See  also  W90- 10404)  (Author's 
abstract) 
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A  geostatistical  approach  was  applied  to  the  hy- 
drologic  data  collected  in  the  Priest  Rapids 
Member  of  the  Wanapum  Basalt  Formation  at  the 
Hanford  Site.  In  this  approach,  transmissivities  and 
hydraulic  heads  were  regarded  as  realizations  of 
random  fields.  A  maximum  likelihood  parameter 
estimation  procedure  was  applied  to  identify  the 
stochastic  structure  of  the  transmissivity  field  using 
head  and  transmissivity  measurements.  Because  of 
the  limited  data  base,  proper  identification  of  the 
transmissivity  field  was  not  possible.  A  single  value 
for  the  correlation  length  I  of  the  transmissivity 
field  could  not  be  identified  with  accuracy.  This 
might  not  be  as  important  if  the  purpose  was  to 
interpolate  hydrologic  fields.  Estimates  were 
rather  sensitive  to  the  value  of  I.  But  it  is  crucial  to 
have  a  reasonable  estimate  of  I  if  the  geostatistical 
parameters  are  used  to  generate  conditional  real- 
izations of  transmissivity  for  the  purpose  of  deriv- 
ing the  groundwater  traveltime  probability  distri- 
bution. When  data  are  scarce,  parameter  estimates 
are  shown  through  simulations  to  be  very  sensitive 
to  the  number  of  available  head  and  transmissivity 
measurements.  Estimated  hydrologic  fields  can  be 
dramatically  different  from  the  original  fields  in 
the  case  of  a  small  number  of  measurements.  This 
situation  might  be  encountered  at  the  Hanford  Site. 
The  hydrologic  investigations  at  the  Hanford  Site 
were  carried  out  for  only  a  thin  band  situated 
along  the  Cold  Creek  syncline.  Site  characteriza- 
tion strategy  depended  heavily  on  conceptual  mod- 
eling based  on  preconceived  ideas  concerning  hy- 
drologic fields.  As  a  result,  a  considerable  area  of 
the  domain  in  which  released  radionuclides  may 
travel  is  currently  not  sufficiently  characterized.  It 
is  essential  that  additional  field  tests  be  performed 
to  better  delineate  the  groundwater  flow  move- 
ment in  areas  where  groundwater  particle  path- 
lines  (involved  in  travel-time  calculations)  might 
occur.  Locations  of  future  monitoring  wells  should 
be  selected  by  relying  on  both  conceptual  models 
and  geostatistics.  (See  also  W90- 10404)  (Chonka- 
PTT) 
W90- 10429 


PROBABILITY  ENCODING:  QUANTIFYING 
JUDGMENTAL  UNCERTAINTY  OVER  HY- 
DROLOGIC PARAMETERS  FOR  BASALT. 

Applied  Decision  Analysis,  Inc.,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-10433 


WATER  QUALITY-DISCHARGE  RELATION- 
SHIPS IN  THE  YUKON  RTVER  BASIN, 
CANADA. 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Water  Quality  Branch. 
For  primary  bibliographic  entry  see  Field  2E. 
W90- 10451 


RESIDENTIAL  WELL  DEVELOPMENT  OF  A 
LOW  PERMEABILITY  BEDROCK  FLOW 
SYSTEM. 

Alaska  Div.  of  Geological  and  Geophysical  Sur- 
veys, Eagle  River.  Water  Resources  Section. 
For  primary  bibliographic  entry  see  Field  4B. 
W90- 10462 


HYDROLOGIC  MONITORING  OF  SUBSUR- 
FACE FLOW  AND  GROUNDWATER  RE- 
CHARGE IN  A  MOUNTAIN  WATERSHED. 

Nevada  Univ.  System,  Reno.  Water  Resources 
Center. 

M.  E.  Campana,  and  R.  L.  Boone. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
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WATER  CYCLE— Field  2 
Groundwater — Group  2F 


ciation,  Bethesda,  Maryland.  1986.  p  263-273,  7  fig, 
7  ref.  OWRT  Grant  14-34-0001-1244. 

Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
ogy, •Geohydrology,  'Groundwater  movement, 
•Groundwater  recharge,  'Hydrologic  budget,  'In- 
filtration, •Rainfall-runoff  relationships,  Aquifers, 
Mountains,  Percolation,  Sierra  Nevada  Mountains, 
Snow. 

A  small-scale  study  in  a  Sierra  Nevada  watershed 
just  east  of  Lake  Tahoe  utilized  four  major  groups 
of  instruments  to  delineate  infiltration,  recharge 
and  subsurface  flow  contributions  to  streamflow. 
Foremost  among  these  groups  was  an  automated 
tensiometer-transducer  system.  Tensiometers  were 
linked  to  a  central  scanning  valve  via  hydraulic 
tubing,  which  was  buried  to  protect  against  freez- 
ing. The  investigation  indicated  that  deep  percola- 
tion/groundwater  recharge  occurred  beneath  the 
snowpack  during  the  winter  months,  but  could  not 
determine  how  much  of  it  discharged  locally  and 
how  much  flowed  off-site,  perhaps  as  part  of  a 
deeper  system.  The  major  conclusion  of  this  study 
is  that  deep  percolation  and  groundwater  recharge 
occurred  beneath  the  snowpack  during  the  winter 
months.  In  addition,  rain-on-snow  events  provide 
additional  pulses  of  infiltration  superimposed  on 
the  steady  downward  deep  percolation.  (See  also 
W90-10434)  (Lantz-PTT) 
W90- 10463 


GROUNDWATER  CONTAMINATION. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10501 


NONDISPERSIVE  DESCRIPTION  OF  DISPER- 
SION FOR  SIMULATION  OF  SOLUTE  TRANS- 
PORT IN  A  LARGE  SYSTEM. 

Hart-Crower  Associates,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  5B. 

W9O-10502 


INVERSE     MODELLING     OF     FLOW     AND 
TRANSPORT. 

Technical  Univ.   of  Denmark,  Lyngby.   Inst,  of 
Hydrodynamics  and  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10503 


EFFECTS  OF  SIMILARITY  PARAMETERS  ON 
FUEL  MIGRATION  THROUGH  POROUS 
MEDIA. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10504 


APPLICATION  OF  THE  RANDOM  WALK 
METHOD  TO  SIMULATE  THE  TRANSPORT 
OF  KTNETICALLY  ADSORBING  SOLUTES. 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10505 


SIMULATION  OF  GROUNDWATER  FLOW 
AND  REDOX  PROCESSES  AROUND  BANK- 
FrLTRATION  WELLS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
F.  Laszlo,  and  F.  Szekely. 

IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  51-55,  2  fig,  3  ref. 

Descriptors:  'Bank  infiltration,  'Geohydrology, 
•Groundwater  movement,  'Groundwater  quality, 
•Hydrologic  models,  'Model  studies,  'Path  of  pol- 
lutants, 'Wells,  Aquifer  characteristics,  Biological 
oxidation.  Chemical  interactions,  Danube  River, 
Filtration,  Groundwater  chemistry,  Groundwater 
pollution.  Groundwater  recharge,  Ion  transport, 
Iron,  Simulation  analysis,  Stream  banks,  Water 
quality. 


The  water  quality  of  bank-filtered  well  water  de- 
pends on  several  factors.  These  include  the  quality 
of  surface  and  groundwater,  the  hydraulic  and 
chemical  characteristics  of  the  bottom  sediment 
and  the  aquifer,  recharge-discharge  conditions,  and 
various  biogeochemical  processes.  The  most  im- 
portant chemical  changes  are  connected  with  mi- 
crobiologically  mediated  redox  processes.  A  multi- 
component  transport  model  (MULTRA)  has  been 
developed  to  simultaneously  simulate  flow  and 
chemical  transport  in  bank  filtration  systems.  The 
model  incorporates:  steady-state  groundwater  flow 
for  different  recharge-discharge  conditions;  simul- 
taneous transport  of  dissolved  species,  assuming 
advection  in  bottom  sediment  and  instant  vertical 
mixing  along  the  aquifer  thickness;  and  quantita- 
tive changes  of  the  dissolved  and  solid  chemical 
components.  An  example  application  of  the 
MULTRA  model  is  presented  which  simulates 
withdrawal  from  a  bank-filtered  well,  assuming 
hydraulic  and  chemical  parameters  of  common 
occurrence  in  the  region  of  the  Danube  River. 
Results  show  that  the  leaching  of  iron  continues 
under  the  river  bed  and  that  the  major  part  of  the 
aquifer  is  polluted  by  iron.  (See  also  W90-10501) 
(Author's  abstract) 
W90- 10507 


METHODOLOGY  TO  PREDICT  THE  MIGRA- 
TION OF  CONTAMINANTS  BY  USENG 
TRANSPORT  MODELS  TOGETHER  WITH 
GEOCHEMICAL  SPECIATION. 

Laboratorium  voor  Grondmechanica,  Delft  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10508 


CHEMICAL    CAUSES    OF    GROUNDWATER 
MOVEMENT. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2K. 

W90- 10509 


CONSIDERATIONS  FOR  MODELING  TRANS- 
PORT OF  BACTERIA  IN  CONTAMINATED 
AQUIFERS. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10510 


BIOTRANSFORMATION      OF      TRICHLOR- 
OETHANE  (TCA)  IN  GROUNDWATER. 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

Engineering. 

For  primary   bibliographic  entry  see  Field   5G. 

W90-10511 


EFFECT  OF  GROUNDWATER  FLOW  ON  AQ- 
UIFER DEGRADATION  IN  AGRICULTURAL 
REGIONS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 
J.  C.  Tracy,  and  M.  A.  Marino. 
IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  Internationa]  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  127-134,  5  fig,  3  ref.  Agricultural 
Research  Service  Cooperative  Agreement  4350-H. 

Descriptors:  'Agricultural  hydrology,  'Geohydro- 
logy, 'Groundwater  movement,  'Groundwater 
pollution,  'Nonpoint  pollution  sources,  'Path  of 
pollutants,  Agricultural  runoff,  Aquifer  character- 
istics, California,  Hydraulic  gradient,  Hydrologic 
models,  Mathematical  models,  Saline  aquifers, 
Saline  soils,  Saline  water  intrusion,  San  Joaquin 
Valley,  Shallow  aquifers,  Surface-groundwater  re- 
lations. 

The  contamination  of  aquifers  due  to  agricultural 
practices  is  a  serious  problem  in  many  areas  of  the 
United  States  and  the  world.  An  analysis  is  per- 
formed on  the  effect  that  the  hydraulic  gradient  of 
a  shallow  aquifer,  such  as  that  of  the  San  Joaquin 
Valley  in  central  California,  has  on  the  contamina- 
tion of  the  groundwater  which  underlies  an  agri- 


cultural area.  The  model  presented  simulates  the 
movement  of  water  and  salt  through  the  root-soil 
environment,  and  is  used  to  simulate  the  influence 
that  a  shallow  aquifer's  gradient  has  on  the  tran- 
sient distribution  of  salts  in  an  agricultural  soil.  The 
hypothetical  soil  system  used  is  representative  of 
the  types  of  soil  and  crop  conditions  which  might 
be  encountered  in  areas  of  the  San  Joaquin  Valley. 
The  simulated  salt  concentration  levels  tend  to 
follow  a  yearly  cyclical  pattern  of  a  rise  in  concen- 
tration due  to  the  leaching  water  pushing  highly 
saline  water  down  to  the  aquifer,  followed  by  rainy 
periods  in  which  lower  saline  water  moves  into  the 
aquifer  and  reduces  the  concentration  levels.  Un- 
derlying this  cyclical  pattern  is  a  constant  rise  in 
the  salt  concentration  levels  for  all  depths  and 
cross-flow  conditions.  Results  indicate  that  serious 
groundwater  contamination  can  result  when  small 
aquifer  gradients  are  present.  (See  also  W90-10501) 
(Author's  abstract) 
W90-10516 


GROUNDWATER  DYNAMICS  INFLUENCED 
BY  IRRIGATION  AND  ASSOCIATED  PROB- 
LEMS OF  RIVER  SALINATION;  BREEDE 
RTVER,  WESTERN  CAPE  PROVINCE,  R.S.A. 

Hydrological    Research    Inst.,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10517 


GROUNDWATER  HYDROLOGY  AND  SALENI- 
TY  IN  A  VALLEY  IN  NORTHEAST  THAI- 
LAND. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia). 
D.  R.  Williamson,  A.  J.  Peck,  and  J.  V.  Turner. 
IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  147-154,  4  fig,  7  ref. 

Descriptors:  'Agricultural  watersheds,  'Geohy- 
drology, 'Groundwater  movement,  'Path  of  pol- 
lutants, 'Saline  groundwater,  'Saline  water,  'Thai- 
land, Agriculture,  Deforestation,  Groundwater  re- 
charge, Hydrologic  models,  Model  studies,  Sur- 
face-groundwater relations,  Watershed  manage- 
ment. 

The  northeast  of  Thailand  is  an  area  of  170,000  sq 
km  known  as  the  Khorat  Plateau.  This  is  a  gently 
undulating  plateau  elevated  150  to  500  m  above 
mean  sea  level  and  sloping  in  a  southeast  direction 
to  the  Mae  Khong  River.  Land  use  change  in  the 
Khorat  plateau  has  been  associated  with  recent 
salinization  of  land  and  water  resources.  An  inten- 
sive study  was  made  of  water  and  salt  flow  in  the 
surficial  aquifer  of  an  area  of  50  sq  km  near 
Khorat.  Areas  of  study  included  rainfall,  ground- 
water hydrology,  flow  quantity  and  direction  and 
flow  net  analyses.  The  agriculturally  developed 
uplands  provide  the  water  source  which,  in  its  path 
to  the  valley  discharge  areas,  passes  through  eva- 
porite  (mainly  halite)  beds  deposited  in  the  Creta- 
ceous. The  salinization  of  rice  paddies  and  water 
reservoirs  is  a  very  recent  development  and  associ- 
ated with  deforestation  of  upland  soils  to  produce 
cash  crops.  Parameterization  of  a  flow  model  pro- 
vides the  basis  by  which  strategies  for  management 
of  the  problem  could  be  tested.  One  such  strategy 
is  the  replacement  of  deep  rooted  trees  with  shal- 
low rooted  crops,  to  increase  recharge.  (See  also 
W90- 10501)  (Author's  abstract) 
W90-10518 


EFFECTS  OF  MANURE  SPREADING  AND 
ACID  DEPOSITION  UPON  GROUNDWATER 
QUALITY  AT  VIERLINGSBEEK,  THE  NETH- 
ERLANDS. 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

For   primary  bibliographic   entry   see   Field   5G. 

W90-10519 


ACID     PERCOLATION     AND     DISINTEGRA- 
TION, TRANSFORMATION  AND  MOBILIZA- 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

HON  OF  SOME  SUBSTANCES  IN  FINNISH 
QUATERNARY  DEPOSITS. 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  and  Environment  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10520 


AQUIFER  CONTAMINATION  AND  RESTORA- 
TION AT  THE  GLOUCESTER  LANDFILL,  ON- 
TARIO, CANADA. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10522 


ENHANCED  MICROBIAL  DEGRADATION  OF 
STYRENE  IN  SHALLOW  SOILS  AND 
GROUND  WATER. 

International  Technology  Corp.,  Knoxville,  TN. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-10523 


2G.  Water  In  Soils 


GEOLOGY  AND  GROUND-WATER  RE- 
SOURCES OF  THE  FORT  PILLOW  SAND  IN 
WESTERN  TENNESSEE. 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09544 


SODL  PHYSICS  AND  IRRIGATION:  TAPPING 
THE  POTENTIAL  FOR  DRIP. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Dryland 

Crops  and  Soils  Research  Program. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09573 


SOIL  WATER  STATUS:  A  CONCEPT  FOR 
CHARACTERISING  SOIL  WATER  CONDI- 
TIONS BENEATH  A  DRIP  IRRIGATED  ROW 
CROP. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09574 


USING  TIME-DOMAIN  REFLECTOMETRY 
TO  MEASURE  SOIL  WATER  IN  HAWAIIAN 
SUGARCANE. 

Hawaiian  Sugar  Planters'  Association,  Aiea.  Ex- 
periment Station. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-09587 


SOIL  WATER  BALANCE  AND  DRY  MATTER 
PRODUCTION  MODEL:  I.  SOIL  WATER  BAL- 
ANCE OF  OAT. 

Institute  of  Hydrology,  Wallingford  (England). 

R.  Ragab,  F.  Beese,  and  W.  Ehlers. 

Agronomy  Journal  AGJOAT,  Vol.  82,  No.  1,  p 

152-156,  January/February  1990.  6  fig,  1  tab,  22 

ref. 

Descriptors:  *Agronomy,  'Hydrologic  budget, 
"Oats,  'Soil  water,  *Soil-water-plant  relationships, 
Computer  models,  Model  studies,  Moisture  pro- 
files, Simulation. 

A  simulation  study  of  the  soil  water  balance  under 
oat  (A vena  sativa  L.)  was  carried  out  on  a  Typic 
Hapludalf  soil,  at  two  sites  near  Gottingen,  West 
Germany  during  1976,  1977,  1982,  and  1983.  The 
model  used  describes  the  plant  water  uptake  rate  as 
a  function  of  soil  matric  potential  and  rooting 
depth.  Inputs  needed  for  the  model  are  soil  physi- 
cal parameters,  daily  meteorological  data,  rooting 
depth,  leaf  area  index,  and  plant  height.  The  goal 
was  to  test  the  usefulness  of  the  model  in  predict- 
ing the  soil  water  balance  components  and  to  de- 
termine if  the  plant  water  uptake  rate,  as  a  poten- 
tial important  factor  for  crop  yield,  can  be  simulat- 
ed by  applying  a  rather  simple  approach.  Simulat- 
ed  water   uptake   rate,   actual   evapotranspiration 


rate,  water  storage  in  the  soil  profile,  and  soil 
water  profiles,  compared  reasonably  well  with 
measured  values  in  the  4  years  studied.  Since  some 
of  the  model  input  parameters  were  derived  from 
the  4-year  experimental  data,  the  model  remains  to 
be  tested  against  an  entirely  independent  data  set. 
(Author's  abstract) 
W90-09588 


EFFECT  OF  SPATIAL  VARIABILITY  ON  THE 
ESTIMATION  OF  THE  SOLUBLE  SALT  CON- 
TENT IN  A  DRIP-IRRIGATED  SALINE  LOAM 
SOIL. 

Stellenbosch  Univ.  (South  Africa).  Faculty  of  Ag- 
riculture. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09654 


MAIZE  ROOT  DEVELOPMENT  UNDER  VARI- 
OUS LEVELS  OF  SALINITY  AND  WATER  DIS- 
TRIBUTION. 

Agriculture     and     Water     Resources     Research 
Centre,   Baghdad   (Iraq).   Dept.   of  Soil   Science. 
For  primary  bibliographic  entry  see  Field  3C. 
W90-09655 


LINEAR  AND  NONLINEAR  SOLUTION  OF 
THE  BOUSSINESQ  EQUATION  FOR  THE  BI- 
LEVEL  DRAINAGE  PROBLEM. 

Basrah  Univ.  (Iraq).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W90-09656 


SOIL  MATRIC  POTENTIAL  SENSOR  MEAS- 
UREMENTS IN  REAL-TIME  IRRIGATION 
SCHEDULING. 

Agricultural  Research  Service,  Fresno,  CA.  Water 

Management  Research  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09702 


MODIFIED  CONTOUR  BUNDING  SYSTEM 
FOR  ALFISOLS  OF  THE  SEMI-ARID  TROP- 
ICS. 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09703 


PREDICTION  OF  SUSTAINED  SODIC  IRRI- 
GATION EFFECTS  ON  SOIL  SODIUM  SATU- 
RATION AND  CROP  YIELDS. 

Punjab    Agricultural    Univ.,    Ludhiana    (India). 

Dept.  of  Soils. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09705 


EFFECT   OF    ANTECEDENT    FREEZE-THAW 

FREQUENCY  ON  RUNOFF  AND  SOIL  LOSS 

FROM  FROZEN  SOIL  WITH  AND  WITHOUT 

SUBSOIL     COMPACTION     AND     GROUND 

COVER. 

Agriculture      Canada,      Charlottetown      (Prince 

Edward  Island).  Research  Station. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-09720 


SCATTERING  ANALOG  FOR  INFILTRATION 
IN  POROUS  MEDIA. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Centre  for  En- 
vironmental Mechanics. 
J.  R.  Philip. 

Reviews  of  Geophysics  RVGPB4,  Vol.  27,  No.  4, 
p  431-448,  November  1989.  4  fig,   1  tab,  84  ref. 

Descriptors:  *Infiltration,  'Mathematical  analysis, 
•Porous  media,  'Scattering  analog,  'Soil  water, 
Mathematical  models,  Physics. 

The  scattering  analog  for  infiltration  in  porous 
media  is  reviewed.  Topics  include:  modern  devel- 
opments in  the  mathematical  physics  of  porous 
media;  the  quasi-linear  analysis  of  steady  multidi- 
mensional unsaturated  flow,  a  necessary  prerequi- 


site to  the  analog;  and  specifically  the  scattering 
analog.  An  exact  analog  exists  between  steady, 
quasi-linear  flow  in  unsaturated  soils  and  porous 
media  and  the  scattering  of  plane  pulses,  and  the 
analog  carries  over  to  the  scattering  of  plane  har- 
monic waves.  Numerous  established  results,  and 
powerful  techniques  such  as  Watson  transforms, 
far-field  scattering  functions,  and  optical  theorems, 
are  available  for  the  solution  and  understanding  of 
problems  of  multidimensional  infiltration.  These 
are  needed  particularly  to  provide  the  asymptotics 
of  the  physically  interesting  and  practically  impor- 
tant limit  of  flows  strongly  dominated  by  gravity, 
with  capillary  effects  weak  but  nonzero.  This  is  the 
limit  of  large  s,  where  s  is  a  characteristic  length  of 
the  water  supply  surface  normalized  with  respect 
to  the  sorptive  length  of  the  soil.  These  problems 
are  singular  in  the  sense  that  ignoring  capillarity 
gives  a  totally  incorrect  picture  of  the  wetted 
region.  In  terms  of  the  optical  analog,  neglecting 
capillarity  is  equivalent  to  using  geometrical 
optics,  with  coherent  shadows  projected  to  infini- 
ty. When  exact  solutions  involve  exotic  functions, 
difficulties  of  both  analysis  and  series  summation 
may  be  avoided  through  the  use  of  small-s  and 
large-s  expansions  provided  by  the  analog.  Numer- 
ous examples  are  given  here  of  solutions  obtained 
through  the  analog  (circular-cylindrical  and  spher- 
ical cavities,  wetted  region  from  cylindrical  and 
spherical  cavities,  discs,  spheroids,  strips,  and  ellip- 
tic cylinders,  design  principle  for  field  permea- 
meters).  Examples  are  used  to  show  how  exact 
infiltration  solutions,  available  by  applying  these 
principles  to  known  scattering  results,  can  be  used 
to  solve  seepage  entry  problems  (watertightness 
(or  otherwise)  of  subterranean  holes  to  downward 
unsaturated  seepage,  stream  functions,  two-dimen- 
sional systems,  circular  cylinders,  discs  and  elliptic 
cylinders,  and  spherical  cavities).  The  scattering 
analog  applies  not  only  to  water  flows  in  soils  and 
other  porous  media  but  to  appropriate  problems 
involving  convection-diffusion  processes  in  a  wide 
range  of  scientific  and  technical  applications. 
(Rochester-PTT) 
W90-09746 


SURFACE  MEASUREMENTS  OF  THE  HY- 
DRAULIC PROPERTIES  OF  A  TILLED  AND 
UNTILLED  SOIL. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
T.  J.  Sauer,  B.  E.  Clothier,  and  T.  C.  Daniel. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  15,  No. 
4,  p  359-369,  March  1990.  5  fig,  1  tab,  21  ref. 
USNZ  Cooperative  Science  Program  Grant  87/ 
114. 

Descriptors:  'Maize,  'Soil  properties,  'Soil  sur- 
faces, 'Soil  water,  'Tillage,  'Wisconsin,  Hydraulic 
conductivity,  Permeameters,  Plowing,  Sorptivity. 

The  surface  characteristics  of  a  soil  can  have  a 
profound  effect  on  the  hydrology  of  tilled  land. 
Apposite  measurements  of  the  surface  hydraulic 
properties  of  Plainfield  sand  (Wisconsin),  a  Typic 
Udipsamment,  were  used  to  assess  the  hydrologic 
impact  of  5  yr  tillage  by  either  moldboard  plow  or 
no-till.  The  crop  was  corn  (Zea  mays  L.).  The 
'mean'  pore  size  (lambda  sub  m),  weighted  in  a 
way  relevant  to  the  flow  of  water  through  the  soil 
surface,  was  computed  from  saturated  and  unsatu- 
rated measurements  of  sorptivity  and  hydraulic 
conductivity.  Disc  permeameters  of  dissimilar  radii 
were  used  at  two  unsaturated  supply-potential 
heads  (Uo)  of  -100  mm  and  -20  mm  to  find  sorpti- 
vity (Uo)  and  hydraulic  conductivity  (Uo).  At 
saturation  (Uo=0),  infiltration  rings  of  contrasting 
radii  were  employed.  The  saturated  and  unsaturat- 
ed values  of  sorptivity  and  hydraulic  conductivity 
of  the  plowed  field  were  either  the  same  as,  or 
great  than,  the  corresponding  values  for  the  no-till 
soil.  Combining  the  values  for  the  saturated  sorpti- 
vity and  hydraulic  conductivity  showed  that  the 
no-till  soil  had  lambda  sub  m  of  1.34  (+/-0.67) 
mm,  whereas  the  plowed  soil  had  a  lambda  sub  m 
during  saturated  flow  of  only  0.19  (+/-0.18)  mm. 
The  large  lambda  m  and  the  high  coefficient  of 
variation  for  the  no-till  soil  was  presumed  to  be 
related  to  the  macropore  network  associated  with 
the  decay  of  crop  residue  in  the  less  sorptive 
matrix.  The  small  homogeneous  lambda  m  of  both 
the  saturated  and  unsaturated  plowed  soil  reflects 
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the  annual  pulverization  of  the  soil   surface  by 

tillage.  (Author's  abstract) 

W90-09747 

CHANGES  IN  THE  MATRIC  POTENTIAL  OF 
SOIL  WATER  WITH  TIME  AFTER  DISTURB- 
ANCE OF  SOIL  BY  MOULDING. 

Adelaide  Univ.  (Australia).  Waite  Agricultural  Re- 
search Inst. 
A.  R.  Dexter. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  16,  No. 
1/2,  p  35-50,  April    1990.   2  fig,  4  tab,   21   ref. 

Descriptors:  •Sampling,  *Soil  matric  potential, 
•Soil  structure,  *Soil  water,  Australia,  Clays,  Soil 
water  potential,  Temperature,  Tensiometers,  The 
Netherlands,  United  States. 

Molding  of  moist  soil  sample  destroys  most  of  any 
pre-existing  structure  and  results  in  a  spatial  ho- 
mogenization  of  the  distribution  of  three  compo- 
nent phases:  mineral  particles,  water,  and  air.  Such 
an  arrangement  is  not  entirely  stable  and,  if  such  a 
disturbed  system  is  allowed  to  rest,  structural  rear- 
rangements occur  so  as  to  minimize  the  free  energy 
of  the  system.  Samples  of  six  soils  from  Australia, 
The  Netherlands,  and  the  United  States  were 
molded  at  a  range  of  water  contents  and  kept  at 
constant  water  content  in  sealed  plastic  cylinders. 
Matric  water  potential  was  measured  with  tensio- 
meters, which  required  only  a  small  water  ex- 
change to  give  an  equilibrium  reading.  Structural 
rearrangements  in  these  soil  samples  produced 
more  negative  values  of  water  potential  with  time 
over  the  30-day  period  after  molding.  Some  of  the 
soils  exhibited  two  distinct  stages  of  change  of 
water  potential  with  time.  There  was  no  clear 
correlation  between  the  observed  behavior  and  soil 
composition.  However,  the  temperature  depend- 
ence of  the  tensiometer  readings  was  proportional 
to  the  clay  content  of  the  soil  samples.  (Author's 
abstract) 
W90-09748 


INFLUENCE  OF  25  YEARS  OF  CONTINUOUS 
CORN  PRODUCTION  BY  THREE  TILLAGE 
METHODS  ON  WATER  INFILTRATION  FOR 
TWO  SOILS  IN  OHIO. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
R.  Lai,  and  D.  M.  Vandoren. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  16,  No. 
1/2,  p  71-84,   April    1990.  4  fig,   5  tab,   18  ref. 

Descriptors:  'Infiltration,  *Maize,  'Mathematical 
models,  *Ohio,  'Soil  water,  'Tillage,  Kostiakov 
model,  Long-term  studies,  Plowing,  Soil  surfaces, 
Sorptivity,  Transmissivity. 

Soil  infiltrability  measurements  were  made  for  two 
long-term  tillage  experiments  in  Ohio.  Accumula- 
tive infiltration,  infiltration  rate,  soil  water  sorpti- 
vity and  transmissivity,  and  coefficients  and  expo- 
nents of  Kostiakov's  model  were  computed  for 
double-ring  infiltration  measurements.  The  studies 
were  conducted  for  Crosby  and  Wooster  silt  loam 
soils  at  South  Charleston  and  Wooster,  Ohio,  re- 
spectively. Measurements  were  made  following  25 
yr  of  corn  cultivation  by  three  tillage  methods: 
moldboard  plowing  (MP),  chisel  plowing  (CP), 
and  no-till  (NT).  At  South  Charleston,  accumula- 
tive infiltration  was  5.3,  8.0,  and  8.2  cm/2  hr  for 
MP,  CP,  and  NT,  respectively.  The  corresponding 
values  for  the  Wooster  soil  were  22.0,  15.5,  and 
26.5  cm,  respectively.  The  equilibrium  infiltration 
rates  were  1.3,  1.5,  and  1.6  cm/hr  for  South 
Charleston  and  6.2,  5.3,  and  8.5  cm/hr  for  Wooster 
site  at  MP,  CP,  and  NT  treatments,  respectively. 
There  were  no  significant  differences  among  tillage 
treatments  for  accumulative  infiltration  or  equilib- 
rium infiltration  rate  at  either  site.  There  were 
significant  differences  between  the  row  zone  and 
the  traffic  zone  for  accumulative  infiltration  and 
initial  infiltration  rate  for  the  Wooster  site.  Fur- 
thermore, a  slight  reduction  in  infiltration  rate  in 
the  traffic  vs.  row  zone  was  significant  for  the 
plow-till  treatment.  For  Wooster  silt  loam,  the 
highest  value  of  soil-water  sorptivity  was  measured 
for  the  NT  treatment.  For  Wooster  soil  loam,  the 
highest  value  of  soil-water  sorptivity  was  measured 
for  the  NT  treatment.  Soil-water  sorptivity  also 
was  lower  in  the  traffic  zone  than  in  the  row  zone. 


There  was,  however,  a  marked  development  of 
platy  structure  and  surface  crust  in  the  NT  and 
minimum  till  treatments.  Despite  the  platy  struc- 
ture, maintenance  of  a  favorable  infiltration  rate  in 
the  NT  treatment  presumably  was  due  to  the  many 
biopores  and  worm  channels.  These  channels  were 
stable  and  continued  to  about  60  cm  depth  in  the 
NT  treatment.  The  correlation  coefficients  for  re- 
gression equations  generally  were  higher  for  Kos- 
tiakov's than  Phillip's  model.  The  data  support  the 
conclusion  that  25  yr  of  continuous  cultivation  of 
corn  by  NT  had  no  deleterious  effects  on  the 
infiltration  rate  of  these  soils.  (Author's  abstract) 
W90-09749 


DRYLAND  FARMING  TILLAGE  AND  WATER- 
HARVESTING  GUIDELINES  FOR  THE 
YEMEN  ARAB  REPUBLIC. 

Silsoe  Coll.  (England). 

G.  Spoor,  and  R.  H.  Berry. 

SoU  and  Tillage  Research  SOTRD5,  Vol.  16,  No. 

1/2,  p  233-244,  April  1990.  4  fig,  5  tab,   14  ref. 

Descriptors:  *Dry  farming,  'Tillage,  'Water  har- 
vesting, 'Yemen,  Crop  yield,  Economic  evalua- 
tion, Plowing,  Semiarid  climates,  Soil  surfaces, 
Traffic. 

Moldboard  plowing  to  400-500  mm  constitutes  the 
standard  primary  cultivation  practice  on  the 
medium  textured  soils  used  for  dryland  crops  in 
the  semiarid  intermontane  plains  of  the  Yemen 
Arab  Republic.  The  justification  for  this  practice  is 
examined  and  guidelines  for  the  future  develop- 
ment of  tillage  and  water-harvesting  practices  are 
identified  based  on  the  physical  characteristics  of 
the  different  soil  horizons.  Major  benefits,  in  terms 
of  increased  and  more  reliable  crop  production, 
could  accrue  through  increased  water  availability 
from  developing  flexible  water  harvesting  systems 
and  through  bringing  more  structurally  stable  sub- 
surface soil  horizons  onto  the  surface.  The  devel- 
opment of  controlled-traffic  systems  within  the 
water-harvesting  systems  would  greatly  assist  in 
reducing  tillage  costs.  The  identification  of  a  satis- 
factory alternative  to  the  moldboard  plow  for  pe- 
rennial rhizomatous  weed  control  would  help 
maintain  the  improved  soil  surface  condition.  (Au- 
thor's abstract) 
W90-09751 


IMPACT  OF  A  GEL  CONDITIONER  AND 
WATER  QUALITY  UPON  SOIL  INFILTRA- 
TION. 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09782 


CHANGES    IN    SOIL    PROPERTIES    UNDER 
INTERMITTENT  WATER  APPLICATION. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09783 


CALCULATED  SOIL-WATER  BALANCES  AS 
TOOLS  TO  EVALUATE  CROP  PERFORM- 
ANCE IN  DROUGHT-PRONE  REGIONS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Lyneham  (Australia).  Div.  of  Wild- 
life and  Rangelands  Research. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09815 


SELECTING  CROPS  AND  CROPPING  SYS- 
TEMS FOR  WATER-LIMITED  ENVIRON- 
MENTS. 

Florida  Univ.,  Gainesville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09819 


PRINCIPLES  OF  CROP  AND  SOIL  MANAGE- 
MENT PROCEDURES  FOR  MAXIMIZING 
PRODUCTION  PER  UNIT  RAINFALL. 

Agricultural  Research  Service,  Bushland,  TX. 
Conservation  and  Production  Research  Lab. 


For  primary  bibliographic  entry  see  Field  3F. 
W90-09820 


SOIL  CORE  MONITORING. 

Metcalf  and  Eddy,  Inc.,  Santa  Barbara,  CA. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-09843 


SOIL  PORE-LIQUID  MONITORING. 

Metcalf  and  Eddy,  Inc.,  Santa  Barbara,  CA. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-09844 


RECOMMENDED  SEPTIC  TANK  EFFLUENT 
LOADING  RATES  FOR  FINE-TEXTURED, 
STRUCTURED  SOILS  WITH  FLOW  RESTRIC- 
TIONS. 

Simon  and  Associates,  Inc.,  Blacksburg,  VA. 

For  primary  bibliographic  entry   see   Field   5D. 

W90-09950 


EVALUATION  OF  INTACT  SOIL-CORE  MI- 
CROCOSMS FOR  DETERMINING  POTEN- 
TIAL IMPACTS  ON  NUTRIENT  DYNAMICS 
BY  GENETICALLY  ENGINEERED  MICROOR- 
GANISMS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-10134 


SEGREGATION  POTENTIAL-PRESSURE-SA- 
LINTTY  RELATIONSHIPS  NEAR  THERMAL 
STEADY  STATE  FOR  A  CLAYEY  SILT. 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

J.  M.  Konrad. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
27,  No.  2,  p  203-215,  April  1990.  8  fig,  5  tab,  16  ref. 
Energy,  Mines  and  Resources  Canada,  Indian  and 
Northern  Affairs  Canada,  and  Supply  and  Services 
Canada  Contract  63SS.23233-7-1080. 

Descriptors:  'Clays,  'Frost,  'Permafrost,  'Salini- 
ty, 'Silty  soils,  'Soil  water,  Diffusion  coefficient, 
Freezing,  Frost  heaving,  Pore  water,  Soil  proper- 
ties, Soil  temperature. 

Laboratory  freezing  tests  were  performed  on  a 
saturated  clayey  silt  at  various  pore  water  salinities 
and  applied  pressures  to  establish  the  relationships 
between  pore  water  salinity,  overburden,  and  the 
amount  of  moisture  transfer  during  freezing  near 
thermal  steady  state  conditions.  The  test  program 
comprised  two  series,  one  consisting  of  27  tests 
frozen  with  free  access  to  saline  water  under  zero 
applied  surcharge,  and  the  other  13  tests  frozen 
with  free  access  to  saline  water  but  subjected  to 
applied  surcharges  simulating  various  overburden 
pressures  in  the  field.  The  maximum  applied  sur- 
charge was  130  kPa,  which  corresponds  to  an 
overburden  of  about  7  m.  The  study  has  led  to  the 
following  conclusions:  (1)  The  concept  of  segrega- 
tion potential  (SP)  introduced  for  clayey  silts  with 
negligible  pore  water  salinity,  appears  to  be  appli- 
cable to  clayey  silts  with  pore  water  salinities 
approaching  35  g/L,  which  is  the  salinity  of  sea 
water.  To  develop  a  predictive  frost  heave  model 
for  field  conditions,  it  was  shown  that  representa- 
tive values  of  SP  must  be  used  in  a  coupled  heat 
and  mass  transfer  formulation.  The  relevant  value 
of  SP  can  be  obtained  from  step-freezing  tests  at 
the  onset  of  the  formation  of  the  final  ice  lens 
where  the  rate  of  cooling  is  close  to  field  condi- 
tions and  the  freezing  is  still  in  transient  conditions, 
as  in  the  field;  (2)  Solute  rejection  during  phase 
change  has  been  observed  during  the  growth  of 
the  final  ice  lens,  that  is,  for  quasi  thermal  steady 
state.  Detailed  salinity  profiles  in  the  unfrozen  soil 
showed  also  that  solutes  were  transported  away 
from  the  phase  change  interface  by  the  diffusion 
mechanism,  which  is  proportional  to  the  concen- 
tration gradient  and  the  magnitude  of  the  mass 
diffusion  coefficient;  (3)  Solute  enrichment  in  the 
vicinity  of  the  final  ice  lens  is  directly  related  to 
the  time  of  testing  because  as  saline  water  freezes 
at  the  ice  lens,  solutes  are  rejected,  contributing  to 
the  enrichment  of  pore  water  in  layers  adjacent  to 
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the  ice  lens;  and  (4)  A  set  of  constitutive  equations 
characterizing  frost  heaving  in  saline  soils  is  estab- 
lished as  a  function  of  water  salinity  used  for 
mixing  the  slurry,  applied  surcharge,  and  segrega- 
tion potential.  (Lantz-PTT) 
W90-10172 


EVALUATION  OF  EXCESS  PORE  PRESSURES 
AND  DRAINAGE  CONDITIONS  AROUND 
DRIVEN  PILES  USING  THE  CONE  PENETRA- 
TION TEST  WITH  PORE  PRESSURE  MEAS- 
UREMENTS. 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

P.  K.  Robertson,  D.  J.  Woeller,  and  D.  Gillespie. 
Canadian  Geotechnical  Journal   CGJOAH,  Vol. 
27,  No.  2,  p  249-254,  April  1990.  8  fig,  1  tab,  7  ref. 

Descriptors:  'Bridges,  'Drainage  patterns,  'Piles, 
♦Pore  pressure,  'Pore  water,  Clays,  Piezometry, 
Sand,  Silt,  Soil  porosity,  Soil  water. 

Large-diameter  steel  pipe  piles  were  driven  as  part 
of  the  foundations  for  the  Alex  Fraser  Bridge  near 
Vancouver,  British  Columbia.  The  piles  penetrated 
through  a  normally  consolidated  marine  clayey 
silt.  As  part  of  the  geotechnical  studies  a  multi- 
point piezometer  was  installed  close  to  the  pile 
group.  A  cone  penetration  test  with  pore  pressure 
measurements  (CPTU)  was  performed  adjacent  to 
one  of  the  piles  shortly  after  driving.  During  the 
CPTU  through  the  clayey  silt  deposit,  dissipation 
tests  were  performed  to  evaluate  the  pore  pres- 
sures around  the  nearby  pile.  The  CPTU  results 
are  compared  with  the  pore  pressures  recorded  at 
the  multipoint  piezometer,  allowing  for  differences 
in  radial  distance  from  the  piles.  Excellent  agree- 
ment was  obtained  between  the  CPTU  and  multi- 
point piezometer  data,  both  showing  large  excess 
pore  pressures  around  the  piles.  The  CPTU  dissi- 
pation data  were  also  analyzed  to  evaluate  the  time 
required  for  dissipation  of  excess  pore  pressures 
around  the  piles.  The  upper  half  of  the  clayey  silt 
deposit  was  interbedded  with  thin  sand  and  silt 
layers.  The  CPTU  data  showed  that  the  thin  sand 
layers  were  sufficiently  large  in  extent  to  allow 
rapid  dissipation  of  the  pore  pressures  due  to  cone 
penetration  but  were  not  of  sufficient  extent  to 
allow  dissipation  of  the  excess  pore  pressures  from 
the  much  larger  diameter  piles.  (Author's  abstract) 
W90-10174 


VAPORLZING  VOCS. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary   bibliographic   entry   see  Field   5G. 

W90-10213 


PENETRATION  MODEL  PARAMETER  ESTI- 
MATION FROM  DYNAMIC  PERMEABILITY 
MEASUREMENTS. 

Toledo  Univ.,  OH.  Dept.  of  Civil  Engineering. 
V.  Ravi,  and  A.  A.  Jennings. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  1,  p  13-19,  January/February  1990.  9 
fig,  2  tab,  15  ref.  NSF  Grant  CES-8906275. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
'Permeability,  'Soil  water,  'Solute  transport, 
•Water  chemistry,  Algorithms,  Mathematical 
equations,  Measuring,  Solutes. 

Several  discrete  interface-penetration  models  have 
been  proposed  to  quantify  the  permeability  impacts 
of  strong  soil/solute  interactions.  Although  it  has 
been  demonstrated  that  these  models  are  capable  of 
reproducing  many  of  the  response  patterns  ob- 
served in  laboratory  studies,  their  nonlinear, 
piecewise  differentiable,  implicit  time  boundary 
structure  compounds  efforts  at  formal  parameter 
estimation.  A  modified  Levenberg-Marquardt  al- 
gorithm is  presented  to  resolve  the  constrained 
optimization  problem  of  penetration-model  calibra- 
tion. Examples  (acetone  impact  on  clay,  dilute  acid 
neutralization  in  calcareous  soil,  sodium  hydroxide 
impact  on  clay,  impact  of  low  ionic  strength  per- 
meants,  and  impacts  induced  by  strong  acid  leach- 
ing) demonstrate  that  optimum  parameter  sets  may 
be  extracted  from  typical  laboratory  data,  and  il- 
lustrate how  results  may  be  used  to  infer  proper 
modeling  strategies.  (Author's  abstract) 


W90- 10246 


LABORATORY  TESTS  OF  A  THEORY  OF  FIN- 
GERING DURING  INFTLTRATION  INTO  LAY- 
ERED SOILS. 

ENSR,  Acton,  MA. 

R.  S.  Baker,  and  D.  Hillel. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  1,  p  20-30,  January/February  1990.  11 

fig,  5  tab,  25  ref,  NSF  project  ECE-8604133. 

Descriptors:  'Fingering,  'Free  water,  'Infiltration, 
•Laboratory  methods,  'Soil  horizons,  'Soil  water, 
'Soil  water  suction,  Hydraulic  properties,  Mathe- 
matical equations,  Soil  dynamics,  Theoretical  anal- 
ysis. 

A  theory  has  recently  been  developed  to  explain 
and  predict  the  occurrence  of  fingering  and  the 
fractional  wetted  volume  during  infiltration  into 
layered  soils  in  terms  of  measurable  hydraulic 
properties.  When  the  conductivity  of  a  coarse- 
textured  sublayer  at  its  effective  water-entry  suc- 
tion is  greater  than  the  rate  of  transmission  through 
a  finer-textured  top  layer,  the  flow  velocity  in- 
creases across  the  interlayer  plane.  Thereupon,  a 
spatially-distributed  flow  field  in  the  top  layer  will 
tend  to  constrict,  forming  spatially  separated 
streams  (fingers)  in  the  sublayer.  To  test  the  hy- 
pothesis, ponded  infiltration  experiments  were  con- 
ducted in  transparent  laboratory  chambers  packed 
with  air-dry  sands.  The  hydraulic  properties  of  the 
media  were  determined  by  equilibrium  capillary 
rise,  parameter  estimation,  and  horizontal  absorp- 
tion experiments  Dynamic  measurements  of  flux 
and  suction  at  the  interlayer  plane  during  infiltra- 
tion revealed  that  the  effective  water-entry  suction 
is  characteristic  of  the  predominant  pore  size  in  the 
sublayer  and  can  be  predicted  from  its  median 
particle  size.  Predictions  regarding  the  onset  of 
fingering  and  the  wetted  fractional  volume  of  fin- 
gers were  both  validated  for  the  monodisperse  and 
polydisperse  sublayers  studied.  (Author's  abstract) 
W90- 10247 


TDLLAGE  EFFECTS  ON  THE  SPATIAL  AND 
TEMPORAL  VARIATIONS  OF  SOBL  WATER. 

Dep.  of  Agronomy,  August  First  Univ.,  Heilong- 
jiang  Prov.,  China. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 10252 


DRY  AGGREGATE  SIZE  DISTRIBUTION  OF 
SANDY  SOILS  AS  E\FLUENCED  BY  TILLAGE 
AND  PRECIPITATION. 

Agricultural  Research  Service,  Big  Spring,  TX. 

Conservation  and  Production  Systems  Research 

Unit. 

For  primary  bibliographic  entry  see  Field  3F. 

W90- 10253 


TILLAGE   AND    FERTILIZER    EFFECTS    ON 
WATER  INFILTRATION. 

Agricultural    Research    Service,    Pendleton,   OR. 
Columbia  Plateau  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-10254 


AMMONIA  VOLATILIZATION  FROM  UREA 
AS  INFLUENCED  BY  SOIL  TEMPERATURE, 
SOIL  WATER  CONTENT,  AND  NITRIFICA- 
TION AND  HYDROLYSIS  INHIBITORS. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10256 


SOIL  POLLUTION  BY  PETROLEUM  PROD- 
UCTS, III.  KEROSENE  STABILITY  IN  SOIL 
COLUMNS  AS  AFFECTED  BY  VOLATILIZA- 
TION. 

Agricultural    Research    Organization,    Bet-Dagan 
(Israel).  Inst,  of  Soils  and  Water. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10280 


SOLUTE  TRANSPORT  BY  A  VOLATILE  SOL- 
VENT. 


Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10281 


MEASUREMENT  OF  SOIL  RESPIRATION  IN 
THE  FIELD:  INFLUENCE  OF  TEMPERA- 
TURE, MOISTURE  LEVEL,  AND  APPLICA- 
TION OF  SEWAGE  SLUDGE  COMPOST  AND 
AGRO-CHEMICALS. 

Shimane  Univ.,  Matsue  (Japan).  Faculty  of  Agri- 
culture. 

T.  Naganawa,  K.  Kyuma,  H.  Yamamoto,  Y. 
Yamamoto,  and  H.  Yokoi. 

Soil  Science  and  Plant  Nutrition,  Vol.  35,  No.  4,  p 
509-516,  December  1989.  5  fig,  2  tab,  5  ref. 

Descriptors:  'Pesticides,  'Sewage  sludge,  'Com- 
post, 'Soil  gases,  'Soil  organisms,  'Soil-water- 
plant  relationships,  Carbon  dioxide,  Chlorotha- 
lonil,  Fenitrothion,  Fungicides,  Herbicides,  Infra- 
red gas  analyzer,  Insecticides,  Paraquat,  Soil  tem- 
perature, Soil  water. 

Soil  respiration  data  were  obtained  using  a  porta- 
ble infrared  gas  analyzer  by  measuring  the  C02 
concentration  in  a  small  chamber  placed  on  the 
ground.  The  rate  of  respiration  showed  a  geometri- 
cal mean  of  1 1.4  (mmol/h/sq  m)  and  ranged  from 
almost  0  to  about  80  (mmol/h/sq  m)  in  an  experi- 
mental field  on  the  farm  of  Shimane  University 
(103  plots,  1,081  data).  The  rate  was  stimulated 
strongly  by  the  temperature  (4  C  <  <  40  C),  and 
weakly  by  the  moisture  level  (partial  correlation 
coefficient:  0.4)  and  input  of  organic  matter.  The 
influence  of  agro-chemicals  (standard  and  5-fold 
dose  of  fenitrothion,  chlorothalonil,  and  paraquat 
dichlonde)  was  too  small  to  be  detected  in  the 
field.  (Author's  abstract) 
W90-10319 


TIME  SCALE  OF  LAND  SURFACE  HYDROLO- 
GY IN  RESPONSE  TO  INITIAL  SODL  MOIS- 
TURE ANOMALIES:  A  CASE  STUDY. 

Ecole  Normale  Superieure,  Paris  (France).  Lab.  de 

Meteorologie  Dynamique. 

Y.  V.  Serafmi. 

Tellus  TELLAL,  Vol.  42A,  No.  3,  p  390-400,  May 

1990.  7  fig,  3  tab,  18  ref. 

Descriptors:  'Climatology,  'Evapotranspiration, 
♦Hydrologic  budget,  'Soil  water,  'Soil-water- 
plant  relationships,  Geohydrology,  Hydrologic 
models,  Model  studies,  North  America,  Siberia, 
Soil  temperature. 

The  sensitivity  of  a  general  circulation  model  to 
changes  in  the  initial  soil  moisture  distribution  is 
illustrated  through  the  detailed  analysis  of  a  case 
study.  Two  summer  climate  simulations  are  com- 
pared where  initial  soil  moisture  was  obtained  from 
climatological  distribution  or  from  a  previous  inte- 
gration of  the  model.  In  a  third  experiment,  the 
climatological  distribution  of  soil  moisture  is  used 
as  a  fixed  boundary  condition  throughout  the  inte- 
gration. At  low  latitudes,  the  initial  difference  in 
the  zonal  mean  soil  moisture  causes  a  significant 
difference  in  the  soil  temperature  or  land-surface 
evapotranspiration,  but  persists  only  up  to  15  days. 
At  high  latitudes,  the  initial  difference  is  more 
persistent,  lasting  through  the  end  of  the  integra- 
tion (50  days).  In  particular,  large  soil  moisture 
differences  persist  over  Siberia  or  North  America 
during  the  whole  integration  and  cause  persistent 
temperature  differences  of  a  few  degrees  in  the 
same  regions.  At  high  or  middle  latitudes,  the  soil 
moisture  values  at  the  end  of  spring  may  therefore 
significantly  influence  the  climate  of  the  subse- 
quent summer.  Potential  evapotranspiration  deter- 
mines to  a  large  extent  the  characteristic  time  scale 
of  the  ground  hydrology.  (Author's  abstract) 
W90- 10320 


MEASURING  SOIL  HYDRAULIC  PROPER- 
TIES AFTER  CLEARING  OF  TROPICAL  RAIN 
FOREST  IS  A  COSTA  RICAN  SOIL. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  4C. 
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W90- 10321 


HILLSLOPE  SOLUTE  MODELLING. 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10345 


MOVEMENT  OF  AGROCHEMICALS  IN  THE 
UNSATURATED  AND  SATURATED  ZONES. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10390 


NUMERICAL  SIMULATION  OF  THE  EFFECT 
OF  SOIL  NITROGEN  TRANSPORT  AND 
TRANSFORMATIONS  ON  GROUNDWATER 
CONTAMINATION. 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10401 


MODELING  NITROGEN  BEHAVIOR  IN  THE 
SOD1  PROFILE. 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.   of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10403 


VALIDATION  OF  STOCHASTIC  FLOW  AND 
TRANSPORT  MODELS  FOR  UNSATURATED 
SODLS:  FIELD  STUDY  AND  PRELIMINARY 
RESULTS. 

Nuclear    Regulatory    Commission,    Washington, 

DC.  Div.  of  Waste  Management. 

For  primary  bibliographic   entry  see  Field   5G. 

W90-10418 


WATER  REDISTRIBUTION  IN  PARTIALLY 
FROZEN  SOIL  BY  THERMAL  NEUTRON  RA- 
DIOGRAPHY. 

Aston  Univ.,  Birmingham  (England).  Dept.  of 
Civil  Engineering. 

M.  A.  Clark,  R.  J.  Kettle,  and  G.  D'Souza. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  113-120,  9  fig, 
1  tab,  6  ref. 

Descriptors:  *Cold  regions,  "Cold  regions  hydrol- 
ogy, 'Data  acquisition,  'Distribution  patterns, 
•Frozen  ground,  *Soil  water,  *Thermal  neutron 
radiography,  Data  interpretation,  Graphical  analy- 
sis, Ice  lenses,  Instrumentation,  Measuring  instru- 
ments, Radiography,  Temperature,  Thermal  radi- 
ation. 

Thermal  neutron  radiography  has  been  utilized  as 
a  technique  for  determining  relative  water  move- 
ments in  partially  frozen  soil.  The  method  is  non- 
destructive and  determinations  of  local  water  con- 
tent can  be  made  at  any  time  throughout  the  test. 
The  experimental  test  rig  is  designed  so  that  the 
soil  matrix  can  be  uniformly  irradiated  by  a  ther- 
mal neutron  beam,  to  obtain  radiographs,  which 
upon  interpretation  yield  on  relative  water/ice 
contents.  Instrumentation  is  incorporated  in  the 
soil  matrix  in  the  form  of  psychrometer/thermo- 
couples  to  record  the  temperature  gradient.  Inter- 
pretation of  the  radiographs  is  accommodated 
using  image  analysis  equipment  capable  of  distin- 
guishing between  256  shades  of  grey.  Image  en- 
hancing techniques  are  then  employed  to  develop 
false  color  images  which  show  the  flow  of  water 
and  the  development  of  ice  lenses  in  the  soil 
matrix.  Water  content  determinations  can  then  be 
made  and  plotted  against  potential  measurements 
for  each  radiograph.  From  these  graphs,  using 
relevant  theory,  pore  water  distributions  can  be 
obtained  and  combined  with  water  content  data  to 
give  hydraulic  conductivities.  (See  also  W90- 
10434)  (Author's  abstract) 
W90- 10446 


PROBABILITY  DISTRIBUTIONS  OF  RAIN  ON 
SEASONALLY  FROZEN  SOILS. 


Agricultural    Research   Service,    Pendleton,    OR. 
Columbia  Plateau  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  7C. 
W90- 10460 


EVIDENCE  OF  GROUNDWATER  RECHARGE 
THROUGH  FROZEN  SOILS  AT  ANCHORAGE, 
ALASKA. 

Alaska  Div.  of  Geological  and  Geophysical  Sur- 
veys, Eagle  River. 
J.  A.  Munter. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  245-252,  4  fig, 
3  tab,  13  ref. 

Descriptors:  *Anchorage,  *Cold  regions,  *Cold 
regions  hydrology,  *Frozen  ground,  ♦Groundwat- 
er recharge,  Alaska,  Groundwater  level,  Perme- 
ability, Precipitation,  Seasonal  variation,  Soil 
water. 

Three  water  level  observation  wells  located  within 
the  Municipality  of  Anchorage,  Alaska  have  exhib- 
ited distinctive  and  anomalous  water  level  rises 
during  January  1985,  in  conjunction  with  mid- 
winter thaws  accompanied  by  precipitation  events. 
One  of  the  wells  exhibited  similar  behavior  during 
January,  1984.  The  magnitude  of  the  rises  is  about 
20-60%  of  the  total  annual  water  level  fluctuation 
of  each  well.  The  superficial  geological  materials 
near  each  well  are  at  least  moderately  permeable 
under  thawed  conditions  but  are  frozen  near  the 
land  surface  during  January  events.  These  data 
suggest  that  the  absence  of  available  water  may  be 
the  primary  reason  for  the  lack  of  groundwater 
recharge  in  areas  where  soils  are  frozen  during 
part  of  the  year,  rather  than  the  reduced  perme- 
ability of  frozen  soils.  (See  also  W90-10434)  (Au- 
thor's abstract) 
W90- 10461 


MODELLING  SNOWMELT  INFILTRATION 
AND  RUNOFF  IN  A  PRAIRIE  ENVIRON- 
MENT. 

Saskatchewan  Univ.,  Saskatoon.  Div.  of  Hydrolo- 
gy. 

For  primary  bibliographic  entry  see  Field  2C. 
W90- 10482 


TRANSPORT  PROCESSES  FROM  SOIL  SUR- 
FACES TO  GROUNDWATERS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10513 


ROOT  ZONE'S  WATER-NITROGEN  HOUSE- 
HOLD MODELLING  FOR  OPERATIONAL 
PURPOSES  IN  HUNGARY. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
G.  Kienitz.  and  J.  Feher. 

IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  109-116,  1  fig,  10  ref. 

Descriptors:  'Agricultural  runoff,  'Groundwater 
pollution,  'Hungary,  'Nitrogen  compounds, 
'Nonpoint  pollution  sources,  'Path  of  pollutants, 
•Root  zone,  'Soil  water,  *Water  pollution  sources, 
Aeration  zone,  Fertilizers,  Geohydrology, 
Groundwater  chemistry,  Hydrologic  models, 
Mathematical  models,  Model  studies,  Model  test- 
ing, Simulation  analysis,  Solute  transport,  Surface 
water,  Surface-groundwater  relations. 

Agricultural  development  in  Hungary  has  raised 
problems  of  nitrogen  pollution  of  surface-subsur- 
face waters  from  the  use  of  fertilizers.  A  team 
financed  by  the  Hungarian  Academy  of  Science  set 
out  to  construct  a  model  for  simulating  relevant 
processes  in  the  root  zone,  by  translating  results  of 
scientific  research  into  a  versatile  working  tool. 
The  model  considers  the  root  zone's  water/nitro- 
gen input/output  on  a  daily  basis  and  characterizes 


the  soil's  water/nitrogen  regime  by  simultaneous 
solution  of  water  household  and  nitrogen-house- 
hold equations.  Individual  members  of  these  equa- 
tions are  either  measured  inputs  to  the  model,  or 
are  calculated  from  other  input  data  by  adapted 
models  concerning  snowmelt,  evapotranspiration, 
mineralization/immobilization  of  nitrogen,  vegetal 
nitrogen-consumption,  and  water-solute  movement 
in  the  soil.  Wide  range  and  versatile  model  applica- 
tion has  been  foreseen  with  a  frame  program  al- 
lowing for  alternative  running  either  in  simulation 
or  in  prediction  mode.  Model  calibration  is  ensured 
through  data  gained  at  Hungarian  experimental 
plots/stations.  (See  also  W90- 10501)  (Author's  ab- 
stract) 
W90-10514 


UNSATURATED  ZONE  WATER  QUALITY 
MODEL  FOR  MANAGEMENT  OF  AGRICUL- 
TURAL SYSTEMS. 

Agricultural  Research  Service,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10515 

2H.  Lakes 

RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRATNAGE  IN  THE  SALTON  SEA 
AREA,  CALIFORNIA,  1986-87. 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09529 


ROLE  OF  ECOSYSTEM  DEVELOPMENT  AND 
CLIMATE  CHANGE  IN  BOG  FORMATION  IN 
CENTRAL  SWEDEN. 

Harvard  Univ.,  Petersham,  MA.  Harvard  Forest. 

D.  R.  Foster,  and  H.  E.  Wright. 

Ecology  ECOLAR,  Vol.  71,  No.  2,  p  450-463, 

April  1990.  13  fig,  2  tab,  76  ref.  NSF  Grant  BSR 

8806386. 

Descriptors:  *Bogs,  'Limnology,  'Paleohydro- 
logy,  'Sweden,  'Wetlands,  Climatology,  Ecosys- 
tems, Groundwater,  Hydrologic  models,  Model 
studies,  Peat  bogs,  Radioactive  dating,  Stratigra- 
phy. 

Bog  development,  in  terms  of  the  rates  of  horizon- 
tal and  vertical  accumulation  of  peat  and  the 
timing  of  landform  development  in  open-water 
pools,  was  examined  on  two  concentric  raised  bogs 
in  central  Sweden.  The  results  are  compared  with 
three  models  (allogenic,  autogenic,  and  neutral 
models)  of  bog  development  in  order  to  evaluate 
the  relative  contribution  of  environmental  factors 
vs.  ecosystem  control  of  developmental  processes. 
Both  mires  began  to  grow  on  discrete  upland  sites 
6000  BP  and  then  spread  concentrically  and  accu- 
mulated peat  vertically  at  approximately  continu- 
ous rates  to  the  present.  Radiocarbon  dates  from 
pool  sediments  are  progressively  younger  from  the 
center  to  the  margin  of  the  mire,  suggesting  that 
pool  formation  is  triggered  autogenically  by 
changes  in  hydrology.  The  results  conform  to  hy- 
drological models  of  mire  formation  based  on 
groundwater  mound  equations  and  suggest  that 
autogenic  processes  exert  a  major  control  over  bog 
expansion,  landform  development,  and  the  forma- 
tion of  conspicuous  features  in  the  stratigraphic 
record.  (Author's  abstract) 
W90-09611 


POST-DEFAUNATION  RECOVERY  OF  FISH 
ASSEMBLAGES  IN  SOUTHEASTERN  BLACK- 
WATER  STREAMS. 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

G.  K.  Meffe,  and  A.  L.  Sheldon. 

Ecology  ECOLAR,  Vol.  71,  No.  2,  p  657-667, 

April  1990.  5  fig,  4  tab,  62  ref.  DOE  Contract  DE- 

AC09765R00-819. 

Descriptors:  'Ecosystems,  'Fish  populations,  'Re- 
colonization,  'Savannah  River,  'Streams,  Defaun- 


'MS 

as 


39 


Field  2— WATER  CYCLE 


Group  2H — Lakes 

ation,  Population  density,  Population  dynamics, 
South  Carolina,  Species  diversity. 

Studies  were  conducted  at  the  Savannah  River 
Plant,  in  the  central  Savannah  River  drainage  near 
Ailan,  South  Carolina  to  determine  the  recovery  of 
fish  populations  following  experimental  defauna- 
tion  to  test  assemblage  resiliency.  Thirty-seven  lo- 
calities were  sampled  in  lst-3rd  order  streams 
from  which  fishes  had  been  removed  as  completely 
as  possible.  Sites  (4-15  m  long)  were  selected  to 
represent  various  single  habitats  (e.g.,  pool,  clear 
rarely  run)  and  to  cover  the  range  of  habitats  at  1 1 
locations  on  five  streams  in  three  independent 
drainages  to  the  Savannah  River.  Defaunation  sites 
were  a  small  enough  percentage  of  local  stream 
length  that  potential  recolonization  sources  areas 
remained  available.  Fish  assemblage  structure  was 
analyzed  before,  and  nearly  one  year  after,  defaun- 
ation. Decreases  in  stream  depth  and  width  in  the 
second  year  reflected  an  intervening  drought,  but 
habitat  structure  remained  highly  correlated  be- 
tween years.  Fish  assemblages  recovered  well  over 
four  scales  of  analysis.  Total  fishes  sampled,  collec- 
tive assemblage  properties  (species  richness,  densi- 
ty, biomass,  and  mean  mass  of  fish),  local  assem- 
blage structure,  and  single-species  attributes  gener- 
ally did  not  significantly  differ  after  defaunation,  as 
determined  by  species-abundance  and  individual- 
abundance  correlations,  detrended  correspondence 
analysis,  and  a  proportional  similarity  index.  These 
assemblages  were  not  randomly  structured  units, 
but  were  largely  deterministic  systems  highly  pre- 
dictable from  local  habitat  structure.  (Sand-PTT) 
W90-09612 


ECOSYSTEM  METABOLISM  AND  TURNOV- 
ER OF  ORGANIC  CARBON  ALONG  A  BLACK- 
WATER  RIVER  CONTINUUM. 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

J.  L.  Meyer,  and  R.  T.  Edwards. 

Ecology  ECOLAR,  Vol.  71,  No.  2,  p  668-677, 

April  1990.  5  fig,  1  tab,  32  ref.  NSF  Grants  DEB- 

8104427,  BSR-8406631,  and  BSR-8705744. 

Descriptors:  'Ecosystems,  'Organic  carbon,  'Pri- 
mary productivity,  'River  systems,  Cycling  nutri- 
ents, Georgia,  Metabolism,  Ogeechee  River,  Respi- 
ration, Riparian  waters,  Seasonal  variation, 
Streams. 

Variation  in  ecosystem  metabolism  and  organic  C 
turnover  length  was  examined  in  the  Ogeechee 
River  basin,  Georgia,  a  sixth-order  blackwater 
river,  to  determine  if  the  patterns  observed  in  other 
rivers  are  also  seen  along  a  river  continuum  char- 
acterized by  warm  water  temperatures,  low  stream 
gradient,  extensive  riparian  swamps,  and  tea-col- 
ored water.  Metabolism  varied  seasonally  at  a 
fourth-order  site  that  was  studied  most  intensively; 
mean  gross  primary  production  (GPP,  measured  as 
02)  was  0.8  g/sq  m/d  and  mean  community  respi- 
ration (CR,  measured  as  02)  was  4.1  g/sq  m/d. 
The  community  production/respiration  ratio  (P/ 
R)  ranged  from  0.02-0.4  with  an  annual  mean  of 
0.2.  This  a  clearly  a  heterotrophic  stream  reach, 
where  high  rates  of  community  respiration  are 
supported  by  inputs  of  organic  matter  from  exten- 
sive riparian  swamps.  Mean  annual  organic  C  turn- 
over length  at  the  fourth-order  site  was  570  km, 
significantly  less  than  those  at  the  sixth-order  site, 
but  much  greater  than  observed  in  other  rivers  of 
similar  size.  Seasonal  variation  in  turnover  length 
reflected  variation  in  transport.  At  five  sites  rang- 
ing from  second  to  sixth  order,  GPP,  CR,  and  P/R 
increased  with  stream  order,  as  observed  in  other 
rivers;  yet  P/R  was  always  <1,  and  net  daily 
metabolism  was  always  negative  and  became  more 
negative  with  increasing  stream  order.  In  contrast 
to  other  river  continua  studied,  metabolism  in  this 
low-gradient  blackwater  river  becomes  more  de- 
pendent on  allochthonous  organic  C  with  increas- 
ing stream  size  despite  downstream  increases  in 
GPP;  floodplains  and  riparian  swamps  appear  to  be 
the  source  of  allochthonous  C.  Riparian  influences 
increase  rather  than  decrease  along  the  continuum. 
Although  first-order  through  third-order  streams 
represent  32%  of  the  channel  area  in  the  sixth- 
order  basin,  only  4%  of  basin-wide  GPP  and  9% 
of  basin-wide  CR  occurs  in  them.  Higher  order 
streams  are  less  efficient  in  organic  C  processing 
(longer   turnover   lengths),   but   are   none-the-less 


responsible  for  most  of  the  metabolic  activity  in 

this  river  basin.  (Author's  abstract) 
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FOOD  THRESHOLDS  IN  DAPHNIA  SPECIES 
IN  THE  ABSENCE  AND  PRESENCE  OF  BLUE- 
GREEN  FILAMENTS. 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

Z.  M.  Gliwicz,  and  W.  Lampert. 
Ecology  ECOLAR,  Vol.  71,  No.  2,  p  691-702, 
April  1990.  7  fig,  4  tab,  54  ref. 

Descriptors:  'Algae,  'Daphnia,  'Food  chains, 
•Limnology,  'Zooplankton,  Cyanophyta,  Ecosys- 
tems, Eutrophic  lakes. 

Three  Daphnia  species  of  different  body  sizes  were 
grown  on  a  single  food  resource  in  steady-state 
conditions.  They  differed  in  food  threshold  con- 
centrations necessary  for  body  growth  and  repro- 
duction. The  largest  species,  D.  pulicaria,  had  the 
lowest  thresholds  and  the  smallest,  D.  cucullata, 
had  the  highest  thresholds,  while  D.  hyalina  was 
intermediate.  This  implies  cooperative  superiority 
of  the  largest  species  and  inferiority  of  the  smallest. 
The  sequence,  however,  was  reversed  in  the  pres- 
ence of  blue-green  algal  filaments,  when  the 
thresholds  become  lowest  for  D.  cucullata  and 
highest  for  D.  pulicaria.  Thus  the  inhibitory  effect 
of  filaments  is  body-size  dependent.  High  densities 
of  filaments  that  mechanically  interfere  in  food 
collection  may  cause  shifts  in  competitive  ability 
among  congeneric  cladocerans.  This  may  be  the 
reason  why,  in  Europe,  D.  pulicaria  is  most  suc- 
cessful in  ultraoligotrophic  lakes  while  D.  cucul- 
lata is  most  successful  in  eutrophic  lakes.  (Author's 
abstract) 
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SURVEY  OF  COLUMBIA  RIVER  BASIN 
STREAMS  FOR  COLUMBIA  PEBBLESNAIL 
AND  SHORTFACE  LANX. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Geosciences  Dept. 

D.  A.  Neitzel,  and  T.  J.  Frest. 

Fisheries  (Bethesda)  FISHDN,  Vol.  15,  No.  2,  p  2- 

3,  March/April  1990.  1  fig,  4  ref. 

Descriptors:  'Columbia  River,  'Endangered  spe- 
cies, 'Mollusks,  'Snails,  'Streams,  Columbia  pebb- 
lesnail,  Deschutes  River,  Environmental  protec- 
tion, Flow  velocity,  Idaho,  Methow  River,  Okano- 
gan River,  Oregon,  Oxygen,  Shortface  lanx,  Snake 
River,  Species  distribution,  Washington,  Water 
temperature,  Wenatchee  River. 

Streams  throughout  the  Columbia  River  basin 
were  surveyed  to  determine  the  geographic  distri- 
bution and  relative  abundance  of  the  Columbia 
pebblesnail,  Fluminicola  columbiana,  and  the 
shortface  lanx,  Fisherola  nuttalli,  two  mollusk  spe- 
cies which  are  listed  as  candidate  species  by  the 
Fish  and  Wildlife  Service.  Both  species  were  con- 
firmed at  15  sites  in  six  different  streams:  the 
Columbia,  Okanogan,  Wenatchee,  and  Methow 
rivers  in  Washington,  the  Deschutes  River  in 
Oregon,  and  the  Snake  River  in  Idaho.  The  results 
indicate  that  stream  size  is  not  a  limiting  factor  for 
either  species  of  mollusk,  as  long  as  the  stream  is 
relatively  unpolluted,  cold,  and  well  oxygenated, 
and  has  permanent  flow  and  a  cobble-boulder  sub- 
strate. These  conditions  are  characteristic  of  rapids 
in  streams  throughout  the  Columbia  River  basin. 
Both  species  occur  together  at  some  sites,  and  the 
Columbia  pebblesnail  generally  appears  to  be  more 
common  peripheral  to  areas  with  the  maximum 
flow  velocities  in  which  the  shortface  lanx  popula- 
tions can  be  maintained.  Based  on  preliminary 
survey  information  and  historical  records,  nearly 
700  sites  have  been  identified  within  the  Columbia 
River  basin  where  these  two  species  should  be 
looked  for  in  evaluating  potential  anthropogenic 
and  natural  threats  to  the  habitat.  (Sand-PTT) 
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FACTORS  CONTROLLING  THE  PLANK- 
TONIC  COMMUNITY  IN  THE  SHALLOW 
LAKE  OF  CRETEIL,  FRANCE. 

Ecole  Normale  Superieure,   Paris  (France).   Lab. 


d'Ecologie. 

G.  Lacroix,  P.  Boet,  J.  Gamier,  F.  Lescher- 

Moutoue,  and  R.  Pourriot. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  74,  No.  4,  p  353-370,  1989.  8  fig, 

107  ref. 

Descriptors:  'Eutrophic  lakes,  'Lake  Creteil, 
'Limnology,  'Phytoplankton,  'Population  dynam- 
ics, 'Zooplankton,  Algae,  Crustaceans,  Cyano- 
phyta, Cycling  nutrients,  Fish  populations,  France, 
Mixing,  Rotifers,  Seasonal  variation,  Water  tem- 
perature, Wind. 

A  two-year  study  on  the  seasonal  pattern  of  plank- 
ton was  performed  in  a  shallow,  polymictic,  eutro- 
phic lake.  Autogenic  successions  typical  of  strati- 
fied lakes  did  not  occur.  Only  small  edible  algae 
developed  throughout  the  two  years  and  Cyano- 
phyceae  rarely  appeared,  and  did  not  bloom.  In 
this  small  and  shallow  lake,  wind  and  temperature 
fluctuations  appear  to  be  the  two  main  disruptive 
factors:  (1)  wind  related  polymictism  allows  regu- 
lar nutrient  recycling  and  the  maintenance  of  small 
highly  edible  algal  species.  Frequent  perturbations 
do  not  lead  to  autogenic  successions  and  cold 
contribute  to  a  limitation  of  Cyanophycean  popula- 
tions. The  disruptive  effects  of  water  mixing  also 
favor  small  and  rapidly  growing  zooplanktonic 
species;  and  (2)  temperature  fluctuations  not  only 
modify  plankton  development  but  determine  the 
timing  and  success  of  fish  reproduction.  The 
highly  variable  recruitment  of  young  in  any  given 
year  greatly  influences  zooplankton  community 
structure  and  adds  to  year  to  year  variability. 
These  rapid  and  variable  planktonic  modifications 
reflect  a  frequent  trophodynamic  reorganization, 
through  a  complex  set  of  feedback  mechanisms 
which  allow  large  biocenotic  plasticity.  (Sand- 
PTT) 
W90-09617 


FIELD  AND  LABORATORY  STUDIES  ON 
SOME  PHOTOSYNTHETIC  BACTERIA  IN 
ASWAN  HIGH  DAM  LAKE.  I.  SOME  PHYSI- 
CAL AND  CHEMICAL  CHARACTERISTICS. 

Assiut  Univ.  (Egypt).  Dept.  of  Botany. 

A.  A.  M.  Shoreit,  A.  M.  Ahmed,  and  M.  S.  A. 

Shabeb. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  74,  No.  4,  p  419-432,  1989.  15  fig, 

38  ref. 

Descriptors:  'Aquatic  bacteria,  'Aswan  High  Dam 
Lake,  'Lake  morphology,  'Limnology,  'Photo- 
synthetic  bacteria,  'Water  chemistry,  Artificial 
lakes,  Bicarbonates,  Calcium,  Chlorophyll  a,  Dis- 
solved oxygen,  Dissolved  solids,  Egypt,  Hydrogen 
ion  concentration,  Magnesium,  Nitrates,  Phos- 
phates, Physical  properties,  Physicochemical  prop- 
erties, Potassium,  Seasonal  variation,  Silicates, 
Sodium,  Sulfates,  Water  temperature. 

Seasonal  variations  in  some  physical  and  chemical 
characteristics  of  samples  collected  vertically  from 
the  surface  to  the  bottom  at  two  sites  along  the 
main  body  of  Aswan  High  Dam  Lake,  and  in  two 
side  Khors,  from  summer  1984  to  spring  1985, 
were  studied.  Water  temperature  showed  seasonal 
as  well  as  vertical  variations.  The  pH  values  were 
in  the  vicinity  of  8.0.  Dissolved  oxygen  concentra- 
tions were  higher  at  the  surface  than  at  the  bottom. 
The  total  dissolved  solids  showed  seasonal  as  well 
as  irregular  vertical  variations.  Bicarbanates,  ni- 
trates, and  silicates  showed  a  marked  increase  with 
depth,  while  sodium,  potassium,  calcium  and  mag- 
nesium generally  showed  a  slight  or  someimes 
marked  increase  with  depth.  Phosphates  and  sul- 
fates showed  a  slight  or  marked  decrease  with 
depth.  Chlorophyll  a  decreased  with  depth  while 
bacteriochlorophyl  a  increased.  (Author's  abstract) 
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SEASONAL  FLUCTUATION  IN  SPECIES 
COMPOSITION  OF  AQUATIC  HYPHOMYCE- 
TOUS  FLORA  IN  A  TEMPERATE  FRESHWA- 
TER STREAM  OF  CENTRAL  HIMALAYA, 
INDIA. 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Botany. 
G.  S.  Mer,  and  S.  C.  Sati. 
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Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  74,  No.  4,  p  433-437,  1989.  1  fig,  1 
tab,  16ref. 

Descriptors:  'Aquatic  fungi,  'Himalayan  Moun- 
tains, 'Mountain  streams,  'Stream  biota,  Fungi, 
India,  Seasonal  variation,  Species  composition, 
Species  diversity. 

Aquatic  hyphomycetes  colonize  dead,  submerged 
leaves  of  trees  and  plant  twigs  in  well  aerated 
water.  Their  conidia  can  best  be  observed  in  fresh- 
ly formed  foam  in  running  waters.  Samples  of 
hyphomycetes  were  collected  at  monthly  intervals 
from  March  1986  to  February  1987,  from  the 
Niglat  Stream  in  the  Central  Himalayas  at  an  alti- 
tude of  1,650  m.  The  number  of  aquatic  hyphomy- 
cetes species  was  found  to  vary  inversely  with 
temperature  (r  =  -0.499;  not  significant),  which 
explained  25%  of  the  variability.  There  were  two 
maxima,  one  in  spring  and  the  other  in  autumn.  On 
the  basis  of  their  occurrence,  the  species  observed 
were  categorized  into  three  groups.  Constant  spe- 
cies were  Campylospora  chaetocladia,  Flagello- 
spora  penicilloides,  Lemonniera  aquatica  and  Te- 
tracladium  marchalianum.  (Sand-PTT) 
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SEDIMENTATION  STUDIES  ON  GANDHISA- 
GAR  RESERVOIR. 

Vikram  Univ.,  Ujjain  (India).  School  of  Studies  in 

Zoology. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-09620 


LIGHT  CONDITIONS  AND  PHOTOSYNTHET- 
IC  PRODUCTIVITY  OF  ICE  ALGAL  ASSEM- 
BLAGES IN  LAKE  SAROMA,  HOKKAIDO. 

Tokyo  Univ.  of  Fisheries  (Japan). 

H.  Satoh,  Y.  Yamaguchi,  K.  Watanabe,  and  Y. 

Aruga. 

Japanese  Journal  of  Phycology  JJPHDP,  Vol.  37, 

No.  4,  p  274-278,  December  10,  1989.  1  fig,  2  tab, 

25  ref.  Ministry  of  Education,  Science  and  Culture 

Grant  Nos.  6176070  and  62760162. 

Descriptors:  'Algal  growth,  'Ice,  'Lake  Saroma, 
'Light  intensity,  'Limnology,  'Photosynthesis, 
Algae,  Hokkaido,  Japan,  Lake  ice,  Light  penetra- 
tion, Plant  growth. 

Photosynthetic  productivity  of  ice  algal  assem- 
blages was  investigated  in  Lake  Saroma,  on  the 
Okhotsk  Sea  coast  of  Hokkaido,  Japan  in  early 
March  1987  and  1988.  Relative  light  intensity  at 
the  bottom  of  ice  was  abut  1.0%  of  incident  solar 
radiation  in  1987,  and  about  4.4%  in  1988.  In 
photosynthesis-light  curves,  the  photosynthetic 
rate  was  saturated  at  27.5  microE/sq  m/s  in  1987, 
the  saturated  rate  being  0.42  mg  C/mg  chl.a/h.  It 
was  not  saturated  even  at  162  microE/sq  m/s  in 
1988,  the  maximum  rate  being  0.43  mg  C/mg 
chl.a/h.  The  compensation  light  level  of  ice  algae 
was  0.04-0.05%  of  the  incident  light  intensity.  The 
daily  production  of  ice  algae  in  1987  (14.3  mg  C/sq 
m/d)  was  6.2  times  greater  than  that  in  1988  (2.3 
mg  C/sq  m/d).  The  specific  growth  rate  of  ice 
algae  was  0.12  and  0.027  div/day  in  1987  and  1988, 
respectively.  This  study  demonstrates  that  the 
growth  of  ice  algae  is  strongly  controlled  by  light 
conditions  at  the  bottom  of  ice  in  the  ice-covered 
season.  (Author's  abstract) 
W90-09621 


BEHAVIOURAL   THERMOREGULATION   OF 

LARGEMOUTH  BASS  (MICROPTERUS  SAL- 

MOIDES):   RESPONSE  OF  NAIVE   FISH   TO 

THE  THERMAL  GRADIENT  IN  A  NUCLEAR 

REACTOR  COOLING  RESERVOIR. 

State  Univ.  of  New  York  Coll.  at  Buffalo.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
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CARBON-  AND  NITROGEN-TO-VOLUME 
RATIOS  OF  BACTERIOPLANKTON  GROWN 
UNDER  DIFFERENT  NUTRITIONAL  CONDI- 
TIONS. 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 


Station. 

T.  Nagata,  and  Y.  Watanabe. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  5,  p  1303-1309,  May  1990. 

2  fig,  5  tab,  25  ref.  Japanese  Ministry  of  Education, 

Culture,  and  Science  Grant  62540505. 

Descriptors:  'Bacterial  analysis,  'Biomass,  'Lakes, 
'Limnology,  Carbon,  Laboratory  methods,  Micro- 
photography,  Nitrogen,  Nutrients. 

Carbon-to-volume  and  nitrogen-to-volume  (C/V 
and  N/V)  ratios  were  determined  for  freshwater 
bacterial  assemblages  grown  in  lake  water  filtrate 
or  in  water  enriched  with  nutrients  (aqueous  ex- 
tract of  lake  seston,  glucose,  arginine,  phosphate, 
or  ammonium).  Biovolume  was  measured  by  epi- 
fluorescence  microphotography,  and  carbon  and 
nitrogen  biomasses  were  measured  with  a  CHN 
analyzer.  Despite  large  variations  of  nutritional 
conditions  (i.e.,  the  composition  and  concentration 
of  the  dissolved  organic  carbon)  and  different 
mean  cell  sizes  of  the  bacterial  assemblage  (0.17  to 
1.8  cu  microm/cell),  the  C/V,  N/V,  and  carbon  to 
nitrogen  weight  ratios  varied  little  (C/V  ratio,  0.14 
pg  of  C/cu  microm  (standard  deviation,  0.057; 
n=15);  N/V  ratio,  0.027pg  of  N/cu  microm 
(standard  deviation,  0.011,  n  =  15);  carbon  to  nitro- 
gen weight  ratio,  5.6  (standard  deviation,  2.2, 
n=  15)).  An  average  C/V  ratio  of  0.12  pg  of  C/cu 
microm  that  was  derived  from  natural  and  cultured 
bacterial  assemblages  is  proposed  as  an  appropriate 
conversion  factor  for  estimation  of  the  biomass  of 
freshwater  bacteria.  (Author's  abstract) 
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VIRUSES  AS  PARTNERS  IN  SPRING  BLOOM 
MICROBIAL  TROPHODYNAMICS. 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 

and  Plant  Physiology. 

G.  Bratbak,  M.  Heldal,  S.  Norland,  and  T.  F. 

Thingstad. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  5,  p  1400-1405,  May  1990. 

7  fig,  33  ref. 

Descriptors:  'Algal  blooms,  'Diatoms,  'Fjords, 
'Food  chains,  'Viruses,  Bacteria,  Norway,  Popu- 
lation density,  Raunefjorden. 

Population  sizes  of  algae,  bacteria,  heterotrophic 
flagellates,  and  viruses  were  observed  through  the 
1989  spring  diatom  bloom  in  Raunefjorden  in  west- 
ern Norway.  The  culmination  of  the  diatom  bloom 
was  followed  by  a  peak  in  the  concentration  of 
bacteria  and  an  increase  in  the  concentration  of 
heterotrophic  flagellates,  a  pattern  consistent  with 
the  concept  of  a  food  chain  from  photosynthetical- 
ly  produced  organic  material,  through  bacteria,  to 
bacterivorous  flagellates.  The  concentration  of  vi- 
ruses varied  through  the  spring  bloom  from 
500,000  in  the  prebloom  situation  to  a  maximum  of 
13  million  viruses  per  mL  one  week  after  the  peak 
of  the  diatom  bloom.  Coinciding  with  the  collapse 
in  the  diatom  bloom,  a  succession  of  bacteria  and 
viruses  was  observed  in  the  mucous  layer  sur- 
rounding dead  or  senescent  diatoms,  with  an  esti- 
mated maximum  of  23%  of  the  total  virus  popula- 
tion attached  to  the  diatoms.  The  dynamic  behav- 
ior observed  for  the  virus  population  rules  out  the 
possibility  that  it  is  dominated  by  inactive  species, 
and  the  viruses  are  suggested  to  be  active  members 
of  the  microbial  food  web  as  agents  causing  lysis  in 
parts  of  the  bacterial  population,  diverting  part  of 
the  bacterial  production  of  the  predatory  food 
chain.  (Author's  abstract) 
W90-09632 


by  an  earthen  dam.  Peter  Lake  was  limed  and  Paul 
Lake  was  not.  Since  1920,  reconstructed  fossil 
diatom  communities  of  the  two  basins  were  similar 
immediately  before  1951  and  different  after  1951. 
Communities  of  both  basins  were  altered  in  1951, 
indicating  concurrent  nonliming  factors  were 
active.  Since  1951  the  Peter  diatom  community  has 
gone  through  a  series  of  species  successions  appar- 
ently influenced  by  liming.  Most  recently,  the 
Peter  Lake  community  had  nearly  the  same  com- 
munity structure  as  just  prior  to  the  manipulation, 
whereas  the  Paul  Lake  community  stabilized  soon 
after  1951  and  retained  its  altered  structure.  The 
two  communities  were  different  before  the  1951 
experiment,  and  the  use  of  Paul  Lake  as  a  reference 
was  questioned.  Postmanipulation  diatom  inferred 
pH  was  significantly  higher  in  Peter  Lake  only 
when  compared  to  premanipulation  values  in  the 
same  basin.  (Author's  abstract) 
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DIATOM  RESPONSE  TO  LIMING  OF  A  TEM- 
PERATE, BROWN  WATER  LAKE. 

Wisconsin  Univ.-Eau  Claire.  Dept.  of  Biology. 
L.  E.  Ohl,  R.  A.  Gont,  and  E.  D.  Dibble. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  68, 
No.  2,  p  347-353,  1990.  7  fig,  39  ref. 

Descriptors:  'Acid  lakes,  'Diatoms,  'Lake  restora- 
tion, 'Lakes,  'Liming,  'Limnology,  Michigan, 
Peter-Paul  Lake,  Species  composition. 

In  a  1951  experiment,  the  two  basins  of  acidic,  dark 
water  Peter-Paul  Lake,  Michigan,  were  separated 


DISTRIBUTION  OF  PLANT  MACROREMAINS 
IN  SURFACE  SEDIMENTS  OF  MARION 
LAKE,  SOUTHWEST  BRITISH  COLUMBIA. 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

N.  Wainman,  and  R.  F.  Mathewes. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  68, 

No.  2,  p  364-373,  1990.  11  fig,  5  tab,  37  ref  Natural 

Sciences  and   Engineering   Research   Council   of 

Canada  Grant  A3835. 

Descriptors:  'Climatology,  'Lake  sediments, 
'Lakes,  'Paleoclimatology,  'Paleoecology,  'Plant 
populations,  'Sediment  analysis,  British  Columbia, 
Fossils,  Marion  Lake,  Streams. 

Thirty  surface  sediment  samples  were  collected 
from  Marion  Lake  to  establish  the  distribution 
patterns  of  potential  plant  macrofossils,  with  em- 
phasis on  remains  derived  from  upland  species. 
Sample  sites  could  be  separated  into  three  distinct 
groups  on  the  basis  of  their  macrofossil  representa- 
tion: offshore  sites,  west  shore  sites,  and  east  shore 
sites.  Significantly  fewer  macrofossils  were  found 
in  offshore  sites  than  in  nearshore  sites.  East  shore 
sites  had  fewer  forest  macrofossils  because  of  the 
presumed  filtering  effect  of  a  bordering  sedge 
marsh.  Conifer  needles  were  always  more  abun- 
dant than  their  seeds,  whereas  for  most  other  taxa, 
reproductive  structures  were  more  common  than 
vegetative  ones.  Thuja  plicata  and  Tsuga  hetero- 
phylla  were  well  represented  by  vegetative  re- 
mains reflecting  their  shared  dominance  (about 
90%)  within  100  meters  of  the  lakeshore.  The 
highest  frequencies  and  concentrations  of  macrore- 
mains  were  scale  leaves  and  branchlets  of  Thuja, 
indicating  that  western  red  cedar  should  be  readily 
detectable  in  older  fossil  deposits.  A  proportional 
relationship  exists  between  macrofossil  concentra- 
tions and  site  frequency,  indicating  mixing  and 
dispersal  before  deposition  in  the  lake.  A  major 
inlet  stream  (Jacob's  Creek)  brings  in  many  ma- 
croremains  and  appears  to  be  the  major  source  of 
Alnus  rubra  seeds  and  foliage  of  Abies  amabilis  and 
Pinus  monticola.  Seeds  of  the  aquatic  macrophyte 
Najas  flexilis  and  oospores  of  the  alga  Nitella  were 
frequently  encountered  in  surface  samples,  al- 
though neither  taxon  was  reported  as  growing  in 
Marion  Lake.  (Author's  abstract) 
W90-09637 


HYDROLOGICAL  MODELING  OF  ACIDIFIED 
CANADIAN  WATERSHEDS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09641 
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PARTICULATE  ORGANIC  MATTER  IN  THE 
ORINOCO  RIVER:  A  PRISTINE  EXAMPLE. 

Instituto  Venezolano  de  Investigaciones  Cientifi- 

cas,  Caracas.  Centro  de  Ecologia  y  Ciencias  Am- 

bien  tales. 

J.  Paolini,  and  V.  Ittekkot. 

Naturwissenschaften  NATWAY,  Vol.  77,  No.  2,  p 

80-81,  February  1990.  3  fig,  1  tab,  15  ref. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 


Descriptors:  "Orinoco  River,  "Particulate  matter, 
•Rivers,  "Suspended  solids,  Baseline  studies.  Land 
use,  Nitrogen,  Organic  carbon,  Tropical  regions, 
Venezuela,  Water  analysis. 

The  Orinoco  is  the  largest  river  in  Venezuela,  with 
a  drainage  area  of  about  1  million  sq  km.  In  the 
coming  years  several  large-scale  modifications  of 
the  watershed  are  to  be  expected  because  of  the 
development  of  the  river's  hydroelectric  potential, 
cattle  ranching  in  the  low  plains,  fisheries,  agricul- 
ture and  forestry,  iron  and  bauxite  mining  and  the 
exploitation  of  the  Orinoco  oil  belt.  The  activities 
will  alter  the  sedimentological  and  ecological 
regime  of  the  river.  A  study  was  conducted  to 
provide  base-line  data  for  any  future  comparison. 
The  river  was  sampled  between  February  1981  and 
January  1982  at  Ciudad  Bolivar,  about  450  km 
from  the  river  mouth.  Suspended  matter  obtained 
by  filtration  of  water  samples  was  analyzed  for 
organic  carbon,  nitrogen  and  their  constituent  frac- 
tions such  as  carbohydrates  and  amino  acids.  Par- 
ticulate organic  carbon  in  samples  varied  between 
1  and  6%  total  suspended  solids  (TSS),  with  the 
lowest  value  corresponding  to  the  rising  water 
stage  in  May.  The  C/N  ratio  of  organic  matter 
associated  with  the  TSS  was  between  6.4  and  11.5. 
Particulate  amino  acid  (PAA)  and  carbohydrate 
concentrations  (PCHO)  varied  between  149  and 
900  microgram/L  for  PAA  and  between  69  and 
880  microgram/L  for  PCHO.  The  results  show 
two  pulses  in  material  transport  in  the  Orinoco 
River;  one,  during  the  rising,  and  another  during 
the  receding  water  stage.  Such  pulses  have  not 
been  detected  in  other  rivers  of  the  tropics,  which 
have  been  seriously  affected  by  man's  impact.  The 
planned  changes  in  the  Orinoco  drainage  basin 
might  seriously  affect  aspects  of  the  global  carbon 
cycle  relating  to  carbon  transfer  at  the  land-sea 
interface.  (Agostine-PTT) 
W90-09649 


Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

W.  Krzanowski. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

29,  No.  4,  p  417-427,   1987.  5  fig,   1  tab,   11  ref. 

Descriptors:  "Limnology,  "Poland,  "Reservoirs, 
"Zooplankton,  Distribution,  Rotifers,  Species  com- 
position, Succession,  Wisla-Czarne  Reservoir. 

The  formation  and  development  of  zooplankton 
associations  was  observed  for  ten  years  in  the 
Wisla-Czarne  Dam  Reservoir  which  was  built  in 
1975  on  the  Vistula  River.  Three  stages  can  be 
distinguished  over  the  ten  year  period.  The  first 
stage,  covering  the  first  four  years,  showed  an 
abundance  of  zooplankton.  On  the  average,  in  this 
period  the  waters  of  the  reservoir  were  inhabited 
by  about  400  indiv/cu  dm,  with  a  distinct  domi- 
nance of  rotifers.  In  stage  two,  spanning  the  years 
1979-1982,  there  was  a  decline  in  zooplankton 
numbers  to  average  annual  values  of  about  150 
indiv./cu  dm  of  water  with  a  stable  species  compo- 
sition. In  stage  three,  1983  and  1984,  the  species 
composition  stabilized  at  250  indiv/cu  dm.  No 
distinct  differences  were  found  in  the  vertical  dis- 
tribution. The  high  altitude  at  which  the  reservoir 
lies,  the  shortened  vegetation  period,  and  the 
poorer  trophic  and  thermal  conditions  caused  the 
zooplankton  of  this  dam  reservoir  to  be  much 
poorer  in  quality  and  quantity  than  that  of  other 
dam  reservoirs  of  southern  Poland.  A  total  of  31 
species  and  forms  of  zooplankton  were  identified. 
The  reservoir  appeared  to  constitute  an  almost 
homogeneous  habitat  with  no  differences  in  species 
composition  between  stations.  The  fact  that  some 
species,  especially  cladocerans,  reached  a  consider- 
able size  indicates  that  the  impact  of  fish  on  the 
zooplankton  is  negligible.  (White-Reimer-PTT) 
W90-09678 


Gorce  Mountains,  Habitats,  Mountain  streams, 
Species  composition. 

The  stoneflies  inhabiting  the  streams  Kamienica, 
Lopuszanka,  Ochotnica  (with  Foredowka),  and 
Olszowy  Potok  (with  Porebianka)  draining  the 
Gorce  National  Park  in  the  Gorce  Mountains  were 
investigated.  Both  larvae  and  imagines  were  col- 
lected. Fifty-seven  species  were  identified  and  the 
altitudinal  distribution  determined.  Most  of  the 
stonefly  nymphs  inhabiting  the  investigated 
streams  belonged  to  the  shredders  and  gathering 
collector  types.  The  predator  species  occurred  pre- 
dominantly at  the  lower  altitudes  (400-700  m).  No 
marked  differences  were  found  between  streams. 
This  was  probably  due  to  the  fact  that  all  the  area 
investigated  flowed  through  forests  so  that  differ- 
ences in  insolation  and  temperature  were  negligi- 
ble. The  average  flow  velocity  was  almost  equal  in 
all  the  streams.  Only  the  magnitude  of  a  stream  and 
its  discharge  might  be  of  importance  and  it  was 
probably  for  this  reason  that  the  Kamienica  stream 
had  the  richest  stonefly  fauna.  Other  factors  which 
usually  influence  the  abundance  of  Plecoptera  are 
human  settlement,  agriculture,  and  forestry.  In  the 
territory  of  the  National  Park,  except  for  forestry, 
these  were  strictly  limited  and  no  clear  relationship 
between  any  of  these  factors  and  the  diversity  of 
the  stonefly  fauna  was  found.  (White-Reimer-PTT) 
W90-09680 


PHYTOPLANKTON  PRIMARY  PRODUCTION 
AND  NUTRIENTS  IN  THE  OOSTERSCHELDE 
(THE  NETHERLANDS)  DURING  THE  PRE- 
BARRIER  PERIOD  1980-1984. 

Ministry  of  Transport  and  Public  Works,  Middel- 

burg  (Netherlands).  Tidal  Waters  Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-09694 


COMMUNITIES  OF  SESSILE  ALGAE  IN 
SOME  SMALL  STREAMS  OF  CENTRAL  FIN- 
LAND. COMPARISON  OF  THE  ALGAE  OF 
THE  HIGH  MOUNTAINS  OF  EUROPE  AND 
THOSE  OF  ITS  NORTHERN  REGIONS. 
Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

B.  Kawecka,  and  P.  Eloranta. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 
29,  No.  4,  p  403-415,  1987.  2  fig,  2  tab,  36  ref. 

Descriptors:  "Algae,  "Diatoms,  "Finland,  "Moun- 
tain streams,  Alpine  regions,  Arctic  zone,  Compar- 
ison studies,  Ecology,  Europe,  Hydrogen  ion  con- 
centration, Oligotrophy,  Water  temperature. 

The  biological  communities  in  the  running  waters 
of  the  northern  regions  of  Europe  and  in  those  in 
high  mountains,  composed  of  crystalline  rocks,  are 
in  many  ways  similar;  the  main  differences  are  the 
low  temperature  and  low  nutrient  concentrations. 
Studies  of  Finnish  streams  were  conducted  in 
order  to  compare  the  algal  communities  found 
there  with  those  of  European  high  mountain 
streams  which  have  been  studied  for  many  years. 
In  the  streams  investigated  similar  algal  communi- 
ties characteristic  of  oligotrophic  waters  devel- 
oped. Diatoms,  mainly  Achnanthes  minutissima,  A. 
microcephala,  Tabellaria  flocculosa,  and  Melosira 
distans  var.  alpigena,  dominated.  The  index  of 
diatom  biomass  was  low.  Most  of  the  organisms 
found  in  abundance  live  in  a  wide  range  of  envi- 
ronmental conditions;  temperature,  pH,  current, 
etc.  Among  these  species  are  some  which  prefer 
cold  water  or  water  with  a  low  pH,  planktonic 
forms  which  have  been  washed  down  from  lakes, 
species  described  as  arctic  or  northern  alpine, 
whose  ecology  is  little  known.  In  the  algal  commu- 
nities, only  a  few  of  the  dominating  species  are 
common  to  both  the  environments.  Comparison  of 
the  algal  communities  of  high  mountain  streams  in 
Europe  and  those  of  its  northern  regions  composed 
of  crystalline  rocks  showed  that  they  differ  consid- 
erably despite  the  similar  conditions  (low  tempera- 
ture, oligotrophy).  (White-Reimer-PTT) 
W90-09677 


ZOOPLANKTON  OF  THE  WISLA-CZARNE 
DAM  RESERVOIR  (SOUTHERN  POLAND)  IN 
THE  YEARS  1975-1984. 


ECOLOGICAL  CHARACTERISTICS  OF 
CADDIS  FLIES  (TRICHOPTERA)  OF 
STREAMS  IN  THE  GORCE  MTS  (SOUTHERN 
POLAND). 

Polish   Academy   of  Sciences,    Krakow.    Zaklad 

Ochrony  Przyrody  i  Zasobow  Naturalnych. 

B.  Szczesny. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

29,  No.  4,  p  429-442,   1987.   1   fig,  6  tab,  8  ref. 

Descriptors:  "Aquatic  insects,  "Caddisflies, 
"Poland,  "Stream  ecology,  Gorce  Mountains, 
Mountain  streams,  Seasonal  variation,  Species 
composition. 

The  Tricoptera  of  the  four  main  streams  in  the 
massif  of  the  Gorce  Mts  (Northern  Carpathians) 
were  studied.  Samples  were  collected  three  times, 
in  spring,  summer,  and  autumn,  at  35  stations  at 
altitudes  of  380-1240  m.  Sixty-two  species  were 
collected  and  five  Tricopteran  communities  were 
distinguished.  The  number  of  caddis  fly  species 
known  from  the  streams  in  the  Gorce  Mts.  is  74, 
which  is  only  64%  of  the  total  number  of  species 
living  in  various  kinds  of  streams  in  the  Northern 
Carpathians.  Therefore,  it  is  expected  that  the 
number  of  species  in  the  Gorce  will  increase.  Ob- 
servations made  previously  on  the  distribution  of 
caddis  flies  in  the  Northern  Carpathian  streams  and 
rivers  showed  that  in  the  lower  course  of  natural, 
unpolluted  streams  the  percentage  of  filtering 
caddis  flies  does  not  usually  exceed  60%  of  their 
total,  though  in  moderately  polluted  streams  it  is 
usually  more  than  80%,  and  in  strongly  polluted 
streams  caddis  flies  are  absent.  (White-Reimer- 
PTT) 
W90-09679 


PRELIMINARY  REPORT  ON  THE  STONE- 
FLIES  (PLECOPTERA)  INHABITING  MAIN 
WATERCOURSES  IN  THE  GORCE  MTS 
(SOUTHERN  POLAND). 

Jagiellonian  Univ.,  Krakow  (Poland).  Inst,  of  En- 
vironmental Biology. 
W.  Fialkowski,  and  M.  Olechowska. 
Acta   Hydrobiologica  (Cracow)  AHBPAX,   Vol. 
29,  No.  4,  p  443-451,   1987.   1   fig,  5  tab,  9  ref. 

Descriptors:  "Aquatic  insects,  "Forest  watersheds, 
"Poland,   "Stoneflies,   "Stream  ecology,  Altitude, 


FIELD  AND  LABORATORY  STUDIES  ON 
NILE  PHYTOPLANKTON  IN  EGYPT  TV.  PHY- 
TOPLANKTON OF  ASWAN  HIGH  DAM  LAKE 
(LAKE  NASSAR). 

Assiut  Univ.  (Egypt).  Dept.  of  Botany. 

A.  A.  Mohammed,  A.  M.  Ahmed,  and  A.  M.  El- 

Otify. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  74,  No.  5,  p  549-578,  1989.  16  fig,  5 

tab,  78  ref. 

Descriptors:  "Aswan  High  Dam  Lake,  "Chloro- 
phyll, "Egypt,  "Lake  Nasser,  "Limnology,  "Nile 
River,  "Phytoplankton,  Cyanophyta,  Diatoms, 
Limiting  nutrients,  Nitrogen,  Seasonal  variation, 
Vertical  distribution. 

Seasonal,  local,  and  monthly  vertical  variations  in 
chlorophyll  a  concentration  and  in  qualitative 
counts  in  Aswan  High  Dam  Lake  (AHDL)  phyto- 
plankton were  followed  from  March  1982  to  Feb- 
ruary 1984.  Chlorophyll  a  levels  showed  both 
monthly  and  vertical  variations.  Generally,  chloro- 
phyll a  concentrations  ranged  from  1.5  microg/L 
to  19  microg/L.  The  total  phytoplankton  counts 
and  the  main  phytoplankton  groups  showed  con- 
siderable monthly  variations  and  changes  in  verti- 
cal distribution.  Total  phytoplankton  counts 
ranged  from  351,000/L  in  September  at  20  m 
depth  to  13,300,000/L  in  January  1983  at  5  m 
depth.  Diatoms  and  blue-green  algae  alternated  in 
the  dominance  of  the  phytoplankton  community. 
The  genera  Cyclotella  and  Anabaenoposis  were 
the  most  predominant  in  the  phytoplankton  com- 
munity. The  lowest  nitrogen  concentrations  re- 
corded in  AHDL  during  the  whole  period  of  study 
(2  and  8  microg/L  at  0-3  m  and  8  m  depth  in 
September  1982)  were  a  result  of  the  remarkable 
development  of  phytoplankton  at  that  time.  These 
concentrations  are  definitely  limiting  for  phyto- 
plankton growth  not  only  in  Nile  water  in  Egypt 
but  also  in  other  waters  in  Africa.  (See  also  W90- 
09701)  (White-Reimer-PTT) 
W90-097O0 


FIELD  AND  LABORATORY  STUDIES  ON 
SOME  PHOTOSYNTHETIC  BACTERIA  IN 
ASWAN  HIGH  DAM  LAKE.  II.  ISOLATION 
AND   IDENTIFICATION   OF   PURPLE   NON- 
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WATER  CYCLE— Field  2 


SULFUR  BACTERIA  (RHODOSPIRILLA- 
CEAE). 

Assiut  Univ.  (Egypt).  Dept.  of  Botany. 
A.  A.  M.  Shoreit,  A.  M.  Ahmed,  and  M.  S.  A. 
Shabeb.  , 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  74,  No.  5,  p  579-583,  1989.  1  fig,  1 
tab,  1 1  ref. 

Descriptors:  *Aquatic  bacteria,  'Aswan  High  Dam 
Lake,  'Egypt,  'Lake  Nasser,  'Limnology,  'Nile 
River,  Purple  non-sulfur  bacteria,  Rhodopseudo- 
monas,  Seasonal  variation. 

Bacteria  were  isolated  from  samples  from  the 
Aswan  High  Dam  Lake  (AHDL)  in  Egypt  be- 
tween the  summer  of  1984  and  spring  1985.  A  total 
of  485  isolates  were  recorded  comprising  five  dif- 
ferent genera  with  eight  different  species  of  purple 
non-sulfur  bacteria.  Rhodopseudomonas  was  the 
most  common  genus  at  all  sites  and  was  represent- 
ed by  three  species,  R.  acidophila,  R.  blastica,  and 
R.palustris.  Rhodomicrobium  was  the  second  in 
frequency  and  was  represented  by  R.  vannielli 
only.  This  species  was  only  recorded  for  khor  sites. 
Rhodocuclus  was  represented  by  two  species,  R. 
gelatinosus  and  R.  tenuis.  Rhodobacter  and  Rho- 
dospirillum  were  represented  by  one  species  each, 
Rhodobacter  capsulatus  and  Rhodospirillum 
rubrum.  Khor  sites  were  richer  in  number  of  iso- 
lates and  genera  of  purple  non-sulfur  bacteria  than 
the  main  body  of  AHDL.  Some  species  were  more 
common  in  winter  and  spring  while  others  pre- 
dominate in  summer  and  autumn.  (See  also  W90- 
09700)  (Author's  abstract) 
W90-09701 


LANDSAT  AND  LIMNOLOGICALLY  DE- 
RIVED WATER  QUALITY  DATA:  A  PERSPEC- 
TIVE. m  . 
Hydrological  Research  Inst.,  Pretoria  (South 
Africa). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-09726 

INFLUENCE  OF  CHAOBORUS  DENSITY  ON 
THE  EFFECTS  OF  AN  INSECTICIDE  ON  ZOO- 
PLANKTON  COMMUNITIES  IN  PONDS. 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan).  Environmental  Biology  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09728 

INFLUENCE  OF  ENVIRONMENTAL  FAC- 
TORS ON  NITRATE  REDUCTASE  ACTIVITY 
IN  FRESHWATER  PHYTOPLANKTON. 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 

D.  Wynne,  and  T.  Berman. 

Hydrobiologia  HYDRB8,  Vol.  194,  No.  3,  p  235- 

245,    1990.   8   fig,   7  tab,   29  ref.   Israel   National 

Council   for    Research   and   Development   Grant 

WF12. 

Descriptors:  'Cycling  nutrients,  'Enzymes, 
'Israel,  'Limnology,  'Phytoplankton,  Ammonium, 
Lake  Kinneret,  Nitrate  reductase,  Nitrates,  Nutri- 
ents, Orthophosphates. 

Water  samples  were  taken  from  three  regions  in 
the  Kinneret  ecosystem  (the  watershed  (WS),  the 
National  Water  Carrier  (NWC),  and  the  lake)  over 
a  14-mo  period,  and  nitrate  reductase  (NR)  activity 
of  the  phytoplankton  was  measured  by  a  simplified 
assay  developed  previously  for  field  studies.  A 
complex  relationship  between  NR  activity  and  am- 
bient N03  and/or  NH4  concentrations  was  ob- 
served. NR  activity  generally  was  not  predictable 
from  ambient  nutrient  concentrations.  No  correla- 
tion between  NR  activity  and  the  ambient  ortho- 
phosphate  concentrations  or  the  dissolved,  inor- 
ganic N:P  atomic  ratio  was  observed  although  NR 
activity  appeared  to  correlate  with  both  N03  and 
NH4  uptake.  The  present  results  suggest  that  NR 
activity  is  related  to  the  nutritional  status  of  the 
cells  and  their  nutrient  prehistory  rather  than  ambi- 
ent nutrient  conditions.  (Author's  abstract) 
W90-09730 


HYDROBIOLOGICAL   RESEARCH    IN    PEAT 
POLDER  DITCHES. 


Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 
L.  W.  G.  Higler. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 
2,  p  105-109,  December  1989.  2  fig,  1  tab,  14  ref. 

Descriptors:  'Ditches,  'Hydrobiology,  'Limnolo- 
gy, 'Polders,  'The  Netherlands,  'Wetlands, 
Algae,  Demmerik  Polder,  Eutrophication,  Fish, 
Interdisciplinary  studies,  Invertebrates,  Macro- 
phytes,  Nutrients,  Open  channels,  Peat,  Sampling, 
Sludge,  Wastewater. 

During  the  period  1981-1984,  the  Department  of 
Hydrobiology  of  the  Research  Institute  for  Nature 
Management  performed  a  number  of  research 
projects  in  ditches  in  the  low-moor  peat  area  of 
The  Netherlands.  The  projects  comprised  studies 
of  oxygen  regime,  availability  of  N  and  P,  distribu- 
tion and  biology  of  filamentous  algae,  distribution 
of  fish  and  macroinvertebrates,  and  the  use  of 
sampling  devices  for  macroinvertebrate  sampling 
of  microhabitats.  The  study  is  described  in  general, 
including  history  of  the  landscape  and  current 
conditions  in  the  peat  polder  ditches.  The  Dem- 
merik Polder  covers  188  ha  and  is  bordered  by 
canals  on  three  sides.  The  management  of  the 
ditches  normally  consists  of  removal  of  sludge  and 
aquatic  vegetation.  However,  the  sludge  has  not 
been  removed  from  most  ditches  since  the  1970s 
and  the  average  thickness  is  about  50  cm  (10%  dry 
matter).  Although  aquatic  vegetation  is  removed 
annually,  much  biomass  is  left  in  the  middle  of  the 
ditches.  Water  depth  in  the  ditches  studied  in  the 
present  work  varies  from  50  to  100  cm,  whereas 
overall  it  varies  from  20  to  100  cm.  The  ditches 
receive  unpurified  wastewater.  The  water  is  eutro- 
phic  and  slightly  brackish.  Potassium  content  is 
relatively  high.  Many  ditches  have  luxuriant 
growth  of  filamentous  algae,  which  sometimes 
forms  thick  blankets  on  the  surface.  Waterlilies  are 
found  in  many  other  ditches.  Ditches  with  each 
type  of  vegetative  cover  were  studied.  (See  W90- 
09732  thru  W90-09735)  (Rochester-PTT) 
W90-09731 


ANNUAL  AND  DIEL  OXYGEN  REGIME  IN 
TWO  POLDER  DITCHES. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 

K.  Kersting,  and  P.  Kouwenhoven. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 
2,  p  111-123,  December  1989.  11  fig,  3  tab,  29  ref. 

Descriptors:  'Dissolved  oxygen,  'Ditches,  'Lim- 
nology, 'Polders,  'The  Netherlands,  'Wetlands, 
Demmerik  Polder,  Diurnal  variation,  Light,  Math- 
ematical equations,  Open  channels,  Peat,  Primary 
productivity,  Respiration,  Temperature. 

The  oxygen  regime  of  two  polder  ditches  and  two 
enclosures  within  these  ditches  was  studied  in  the 
Demmerik  Polder  (The  Netherlands).  Continuous 
oxygen,  temperatures,  and  light  measurements 
were  performed  for  24-hr  periods  each  month  for 
2.5  yr  in  the  ditches  and  1  yr  in  the  enclosures.  02 
concentrations  were  between  0-23  ppm,  with  diur- 
nal ranges  as  large  as  18  ppm.  Steep  gradients 
between  bottom  and  surface  developed,  but  mostly 
disappeared  during  nightly  turnover.  The  10-per- 
centile  of  the  surface  water  measured  between  9 
and  17  hours  was  above  3  ppm,  fulfilling  the  Dutch 
standards  for  this  type  of  ecosystem.  The  02  con- 
centrations near  the  bottom  could  drop  to  zero; 
during  the  night  surface  concentrations  below  1 
ppm  were  measured.  Based  on  average  oxygen 
saturation  values,  it  is  concluded  that  in  the  open 
water  of  ditches  oxygen  consumption  prevailed, 
whereas  in  the  enclosures  oxygen  production  was 
most  important.  Based  on  the  mass  balance  equa- 
tion, gross  primary  production  and  respiration 
were  calculated.  Annual  average  respiration  varied 
between  2.5  and  6.6  g  02/sq  m/day  and  average 
gross  primary  production  between  3.2  and  4.8  g 
02/sq  m/day.  Maximum  daily  production  and  res- 
piration were  15.9  and  22.3  g  02/sq  m/day,  re- 
spectively, indicating  that  polder  ditches  are 
highly  productive  ecosystems.  (See  also  W90- 
09731)  (Author's  abstract) 
W90-09732 


Lakes— Group  2H 

RELEASE  OF  SEDIMENTARY  NITROGEN 
AND  PHOSPHORUS  IN  POLDER  DITCHES 
OF  A  LOW-MOOR  PEAT  AREA. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 

M.  J.  H.  A.  Van  der  Linden. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 
2,  p  125-134,  December  1989.  1  fig,  7  tab,  23  ref. 

Descriptors:  'Ditches,  'Eutrophication,  'Limnolo- 
gy, 'Nutrient  transport,  'Polders,  'The  Nether- 
lands, 'Water  pollution  sources,  'Wetlands,  Chem- 
ical reactions,  Demmerik  Polder,  Mineralization, 
Nitrogen,  Open  channels,  Peat,  Phosphorus,  Sea- 
sonal  variation,   Sediments,   Seepage,   Waterlilies. 

The  release  of  N  and  P  from  the  sediment  of  two 
ditches  one  (A)  dominated  by  filamentous  algae 
and  the  other  (B)  dominated  by  water  lilies,  was 
estimated  by  core  and  enclosure  experiments  in  the 
Demmerik  Polder  (The  Netherlands).  The  release 
rates  for  ditch  A  tended  to  be  higher  than  those  for 
ditch  B.  Sediment  cores  covered  by  a  filamentous 
algae  layer  released  1.5  times  more  N  and  P  than 
those  from  which  the  layer  had  been  removed. 
During  the  incubation  of  cores  in  the  dark  at  20  C 
for  2-3  wk,  about  10%  of  the  N  in  the  filamentous 
algae  layer  was  mineralized.  The  mineralization 
could  be  described  as  a  first-order  reaction  with  a 
rad  constant  of  about  0.2/day.  On  average,  the 
cores  of  ditches  A  and  B  released  about  40  mg 
mineral  N  and  3  mg  soluble  reactive  P  (SRP)  per 
sq  m  per  day.  Defining  the  release  from  the  sedi- 
ment in  the  enclosures  as  the  net  increase  of  N  and 
P  in  the  water  phase  and  in  the  vegetation  minus 
the  input,  a  negative  net  release  (i.e.,  net  accumula- 
tion of  N  and  P  in  the  sediment)  was  found  over 
the  summer  half  of  the  year.  The  negative  values 
were  due  to  the  significant  N  and  P  input  resulting 
from  pumping  ditch  water  into  the  enclosures  to 
compensate  for  downward  seepage.  From  the  en- 
closure experiments  a  downward  seepage  rate  of 
14  mm/day  and  an  external  load  of  about  6  g/sq 
total  N  and  0.6  g/sq  m  total  P  during  the  summer 
half  of  year  was  calculate  for  the  ditches  (i.e.,  33 
mg  N/sq  m/day  and  3  mg  P/sq  m/day).  Tentative 
gross  release  rates,  base  on  the  sum  of  the  positive 
net  release  of  N  and  P  into  the  water  phase  over  1- 
2  wk  intervals  and  the  net  increase  of  N  and  P  in 
the  vegetation,  converted  to  20  C  and  allowing  for 
underestimation  of  the  primary  production  by  a 
factor  of  5,  amounted  to  58  mg  mineral  N  and  7  mg 
SRP  per  sq  m  per  day  during  the  summer  half  of 
the  year.  Combining  the  rates  estimated  by  cores 
and  enclosures  and  converting  them  to  rates  at  the 
mean  water  temperature  during  the  summer  half  of 
the    year,    the    release    of   mineral    N    and    SRP 
amounted  to  roughly  40  and  4  mg/sq  m/day,  re- 
spectively. The  release  rates  as  well  as  the  external 
load  indicated  a  relatively  low  eutrophication  of 
the  ditches.  (See  also  W90-09731)  (Author's  ab- 
stract) 
W90-09733 


MACROINVERTEBRATES  IN  DUTCH 

DITCHES:  A  TYPOLOGICAL  CHARACTER- 
IZATION AND  THE  STATUS  OF  THE  DEM- 
MERIK DITCHES. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). Dept.  of  Hydrobiology. 
P  F.  M.  Verdonschot,  and  L.  W.  G.  Higler. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 
2,  p  135-142,  December  1989.  7  fig,  1  tab,  16  ref. 

Descriptors:  'Classification,  'Ditches,  'Macroin- 
vertebrates, 'Polders,  'Statistical  methods,  'The 
Netherlands,  Acidity,  Currents,  Demmerik  Polder, 
Detrended  canonical  correspondence  analy, 
Drenthe,  Drought,  Hydrology,  Multivariate  analy- 
sis, Nutrients,  Open  channels,  Overijssel,  Peat, 
Trophic  level. 

Different  aspects  of  using  a  new  multivariate  anal- 
ysis technique,  detrended  canonical  correspond- 
ence analysis  (DCCA)  for  the  elaboration  of  ma- 
crofaunal  data  from  ditches  in  The  Netherlands 
(126  sites  in  Overijssel  province,  18  sites  in 
Drenthe  province,  and  8  sites  in  the  Demmerik 
Polder)  are  described.  In  DCCA,  a  graphical  rep- 
resentation is  given  of  combined  main  biotic  and 
abiotic  parameters.  Especially  for  hydrology,  the 
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Field  2— WATER  CYCLE 
Group  2H— Lakes 


technique  is  promising.  A  typological  scheme  re- 
sulted from  typifying  'small,  stagnant,  line-shaped 
waters'  or  ditches  in  the  province  of  Overijssel.  All 
ditches  were  separated  into  eight  major  clusters. 
The  most  important  related  variables  were  acidity, 
drought,  and  stream  velocity,  within  which  nutri- 
ent content/organic  load  was  diverse.  The  Dem- 
merik  ditches  represented  larger  ditches  on  a  peaty 
substrate;  they  belong  to  the  'real  ditches.'  The 
taxonomic  composition  most  resembles  that  of 
clear,  eutrophic,  permanent  ditches  with  a  dense 
vegetative  cover.  (See  also  W90-09731)  (Author's 
abstract) 
W90-09734 


MACROINVERTEBRATES  IN  THE  DEM- 
MERIK  DITCHES  (THE  NETHERLANDS): 
THE  ROLE  OF  ENVIRONMENTAL  STRUC- 
TURE. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). Dept.  of  Hydrobiology. 
L.  W.  G.  Higler,  and  P.  F.  M.  Verdonschot. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 
2,  p  143-150,  December  1989.  9  fig,  1  tab,  16  ref. 

Descriptors:  *Aquatic  habitats,  *Ditches,  ♦Limnol- 
ogy, *Macroinvertebrates,  *Polders,  'Samplers, 
•The  Netherlands,  *Wetlands,  Artificial  substrates, 
Demmenk  Polder,  Ecosystems,  Multivariate  anal- 
ysis, Open  channels,  Peat,  Sampling. 

The  relation  between  the  different  microhabitats 
and  habitats  and  the  quantitative  distribution  of 
macroinvertebrates  was  investigated,  and  the  appli- 
cability of  different  sampling  devices  also  was 
studied.  Samples  were  taken  by  a  metal  box  (50x36 
cm)  with  two  open  sides,  an  artificial  substrate 
consisting  of  two  gauze  frames  (15x25  cm),  an 
open-ended  cylinder  (40  cm  in  diameter)  with  a 
gauze  cylinder  on  top  to  prevent  the  escape  of 
swimming  animals,  two  types  of  pond  net,  an  open- 
ended  cylinder  of  52  mm  for  bottom  cores,  and  a 
metal,  grab-like  box  (32x32  cm)  for  obtaining  vege- 
tation samples.  Data  processing  employed  multi- 
variate analysis  (FLEXCLUS,  CANOCO).  It  was 
concluded  that  the  spatial-physical  structure  is 
more  important  to  macroinvertebrate  species  than 
the  plant  species.  The  spatial-physical  structure  can 
be  indicated  as  the  'mesh-size'  of  a  (micro)habitat. 
This  'mesh  size'  decreased  in  order  from  open 
vegetation,  shore/dense  vegetation,  artificial  sub- 
strate, bottom  material,  and  filamentous  algae.  Dif- 
ferent sampling  devices  are  recommended  for  ade- 
quate sampling  of  the  macroinvertebrate  communi- 
ty. (See  also  W90-09731)  (Rochester- PTT) 
W90-09735 


NUTRIENT  RELEASE  FROM  SWAMP 
WATER,  CYPERUS  PAPYRUS  L.  ORGANS 
AND  SWAMP  SEDIMENTS. 

Dar  es  Salaam  Univ.  (Tanzania).  Dept.  of  Zoology 

and  Marine  Biology. 

F.  M.  M.  Chale. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 

2,  p  195-199,  December  1989.  2  fig,  5  tab,  22  ref. 

Descriptors:  'Kenya,  'Limnology,  'Nutrient 
transport,  'Sedges,  'Swamps,  'Wetlands,  Anaero- 
bic conditions,  Cycling  nutrients,  Denitrification, 
Kahawa  Swamp,  Leaching,  Mineralization,  Nitro- 
gen, Phosphorus,  Plant  physiology,  Solute  trans- 
port. 

Nitrogen  and  phosphorus  releases  from  swamp 
water,  Cyperus  papyrus  plant  organs,  and  papyrus 
swamp  sediments  were  investigated  in  Kahawa 
Swamp,  Kenya.  The  release  of  nutrients  by  disso- 
lution of  decomposing  organic  matter  was  very 
important  for  the  swamp  water  under  prevailing 
anaerobic  conditions.  Large  amounts  of  nutrients 
were  found  in  the  incubation  water  with  plant 
organs  and  sediment  within  the  first  48  hr.  Leach- 
ing of  the  nutrients  from  the  plant  organs  and 
sediment  caused  high  initial  values.  Subsequently 
decomposition  of  the  organic  matter  caused  slight 
changes  in  the  nutrient  levels  in  the  water.  Prob- 
ably denitrification  plays  a  role  in  the  nitrogen 
dynamics,  whereas  phosphorus  was  mineralized. 
(Author's  abstract) 
W90-09736 


ISOLATION  AND  ANALYSIS  OF  PARTICU- 
LATE DETRITUS  AS  AN  ADD  TO  STUDIES  ON 
THE  NUTRITIONAL  ECOLOGY  OF  DEPOSIT 
FEEDERS. 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09737 


EFFECTS  OF  RTVER  WATER  OF  DIFFERENT 
ORIGIN  ON  THE  GROWTH  OF  MARINE  DIN- 
OFLAGELLATES  AND  DIATOMS  IN  LABO- 
RATORY CULTURES. 

Lund  Univ.  (Sweden).  Dept.  of  Marine  Ecology. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-09745 


DISTRIBUTION  OF  FREE-SWIMMING  MA- 
CROINVERTEBRATES IN  ACIDIC  LAKES  OF 
MAINE:  THE  ROLE  OF  FISH  PREDATION. 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 
te nen. 
M.  T.  Brett. 

Aqua  Fennica  AQFEDI,  Vol.  19,  No.  2,  p  113-118, 
1989.  3  tab,  21  ref. 

Descriptors:  'Acid  lakes,  'Limnology,  'Macroin- 
vertebrates, 'Population  dynamics,  'Predation, 
Fish  diets,  Maine,  Species  diversity. 

A  study  of  the  free-swimming  macroinvertebrate 
communities  of  23  lakes  in  Maine,  ranging  in  pH 
from  4.45  to  7.20,  showed  extensive  populations  in 
the  acidic  Ashless  lakes.  This  was  attributed  to  the 
absence  of  fish  predation  in  these  lakes,  as  opposed 
to  a  positive  influence  of  high  hydrogen  ion  con- 
centrations, altered  competitive  interactions,  or  dif- 
ferences in  nutrient  levels.  The  predominant  mem- 
bers of  these  communities  were  the  backswimmers 
(Hemiptera:  Notonectidae)  Buenoa  and  Notonecta, 
and  larvae  of  the  dytiscid  beetle  Graphoderus. 
Corixids,  the  trichopteran  larvae  Triaenodes,  and 
hydracarinids  were  also  more  abundant  in  the  fish- 
less  lakes.  This,  and  other  studies,  indicates  that 
increased  macroinvertebrate  abundance  in  acidic 
Ashless  lakes,  relative  to  nonacidified  lakes  with 
fish,  is  a  general  phenomenon,  with  the  communi- 
ties of  North  American  lakes  dominated  by  nonec- 
tids  and  the  communities  of  Scandinavian  lakes 
dominated  by  corixids.  (Author's  abstract) 
W90-09764 


DEVELOPMENT  OF  A  DEFINITIVE  METHOD 
FOR  IODINE  SPECIATION  IN  AQUATIC  SYS- 
TEMS. 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

C.  Reifenhauser,  and  K.  G.  Heumann. 

Fresenius    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  336,  No.  7,  p  559-563,  April  1990. 

4  fig,  2  tab,  12  ref. 

Descriptors:  'Chemical  analysis,  'Chemical  specia- 
tion,  'Iodides,  'Iodine,  'Laboratory  methods, 
•Water  analysis,  Chromatography,  Iodine  radioiso- 
topes, Isotope  studies,  Mass  spectrometry,  Trace 
elements. 

Iodine  is  an  essential  trace  element  for  living  orga- 
nisms and  therefore  it  is  important  to  know  the 
exact  iodine  concentration  in  the  environment.  A 
definitive  method  of  isotope  dilution  mass  spec- 
trometry (IDMS)  was  developed  to  determine  four 
different  iodine  species  in  aquatic  systems  (iodide, 
iodate,  and  two  organoiodine  compounds:  one  of 
the  organic  species  is  chromatographically  elutable 
from  a  column  filled  with  an  anion  exchanger 
resin,  the  other  is  not).  The  iodine  species  were 
analyzed  after  the  isotope  dilution  step  with  an 
enriched  129-1  spike  and  after  their  chromatogra- 
phic separation.  The  total  iodine  concentration  was 
measured  after  decomposition  of  organic  com- 
pounds in  the  aquatic  system  by  UV  irradiation. 
Different  types  of  natural  water  samples  (river 
water,  pond  water,  moorland  lake  water)  were 
analyzed  and  important  water  parameters  such  as 
pH,  redox  potential,  oxygen  content,  and  dissolved 
organic  carbon  were  measured  for  each  of  these 
samples.  The  total  iodine  concentration  in  the  dif- 
ferent samples  differed  only  slightly  in  the  range  of 


2-7  micrograms/L.  In  most  of  the  moorland  lake 
water  samples  only  the  two  organoiodine  species 
could  be  detected.  In  these  samples  the  concentra- 
tion of  iodide  and  iodate  was  less  than  the  detec- 
tion limit  of  0.5  and  0.1  micrograms/L.  On  the 
other  hand,  all  four  iodine  species  could  be  deter- 
mined in  most  of  the  river  water  samples.  Positive 
correlations  were  found  for  the  oxygen  content  of 
the  water  samples  and  the  iodate  concentration  as 
well  as  for  the  redox  potential  and  the  anionic 
organoiodine  compound.  (Author's  abstract) 
W90-09773 


BLEIDNER  VAPOUR  PHASE  EXTRACTION 
TECHNIQUE  FOR  THE  DETERMINATION  OF 
ORGANOCHLORINE  COMPOUNDS  IN  LAKE 
SEDIMENTS. 

Biologische      Bundesanstalt     fuer     Land-      und 

Forstwirtschaft,  Berlin  (Germany,  F.R.).  Abt.  fuer 

Oekologische  Chemie. 

For  primary  bibliographic  entry  see  Field  7B. 
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ESTIMATING  PRODUCTIVITY  OF  MACRO- 
BENTHIC  INVERTEBRATES  FROM  BIOMASS 
AND  MEAN  INDD/DDUAL  WEIGHT. 

Alfred-Wegener-Inst.  fuer  Polar-  und  Meeresfors- 

chung,  Bremerhaven  (Germany,  F.R.). 

T.  Brey. 

Meeresforschung  MEERDW,  Vol.  32,  No.  4,  p 

329-343,  April  1990.  2  fig,  7  tab,  18  ref,  append. 

Descriptors:  'Aquatic  productivity,  'Benthic  envi- 
ronment, 'Biomass,  'Limnology,  'Macroinverte- 
brates, Crustaceans,  Mollusks,  Polychaetes,  Re- 
gression analysis,  Water  depth,  Weight. 

The  somatic  production  of  macrozoobenthic  popu- 
lations is  an  important  component  of  energy  flow 
and  organic  matter  cycling  in  aquatic  ecosystems, 
especially  in  shallow  water  areas.  The  assessment 
of  production,  however,  is  a  time-consuming  and 
expensive  work,  even  at  the  level  of  a  single  popu- 
lation, and  therefore  many  colleagues  searched  for 
an  easier  way  to  get  a  reliable  estimate  of  produc- 
tion. The  empirical  relations  between  annual  so- 
matic production  (P),  mean  annual  biomass  (B), 
annual  P/B  ratio,  and  mean  individual  weight  (W) 
in  macrobenthic  invertebrate  populations  from 
areas  between  12  and  70  degrees  latitude  and  down 
to  300  m  water  depth  were  analyzed  by  means  of 
multiple  linear  regression  of  the  log-transformed 
data.  In  total,  337  data  sets,  representing  138  spe- 
cies were  included.  The  dependence  of  P  on  B  and 
W  is  highly  significant,  whereas  P/B  depends  only 
on  W  and  not  on  B.  The  regression  equations  differ 
significantly  among  the  main  taxonomic  groups, 
Mollusca,  Polychaeta,  and  Crustacea.  The  compar- 
ison of  original  data  on  the  production  of  macro- 
benthic populations  with  estimates  based  on  the 
empirical  relations  established  here  shows  that  at 
the  community  level  (i.e.,  sum  of  all  species) 
annual  production  can  be  estimated  from  mean 
annual  biomass  B  and  mean  individual  weight  W  of 
each  population  by  means  of  the  empirical  regres- 
sion functions  of  P  on  B  and  W.  (Author's  ab- 
stract) 
W90-09806 


POLDERS. 

Instituto  Botanico,  Lisbon  (Portugal). 
J.  Luijendijk,  E.  Schultz,  and  W.  A.  Segeren. 
IN:    Developments    in    Hydraulic    Engineering- 
Volume  5.  Elsevier  Science  Publishing  Co.,  New 
York.  1988.  p  195-228,  10  fig,  3  tab,  18  ref. 

Descriptors:  'Drainage,  'Groundwater,  'Hydrolo- 
gy, 'Polders,  Design  criteria,  Dikes,  Flood  con- 
trol, Flood  plain  sediments,  Indonesia,  Rivers, 
Saline  water  intrusion,  Subsidence,  The  Nether- 
lands, Water  level. 


Polders  are  a  special 
land  typically  found 
river  plains,  shallow 
depressions.  Before  im 
either  waterlogged  or 
under  water.  An  area 
separated     from     the 


type  of  drained  agricultural 
in  low-lying  coastal  areas, 
lakes,  lagoons,  and  upland 
poldering,  polder  areas  were 
temporarily  or  permanently 
becomes  a  polder  when  it  is 
surrounding    hydrological 


regime  in  such  a  way  that  its  water  level  can  be 
controlled  independently  of  its  surrounding 
regime.  This  condition  is  accomplished  by  various 
combinations  of  drainage  canals  and  dikes.  This 
chapter  considers  the  characteristics  of  polders  and 
their  engineering,  mainly  with  examples  from  The 
Netherlands.  Topics  include:  definition  of  polders, 
polder  soils,  water  management  in  polders,  design 
of  the  water  management  system,  design  of  the 
drainage  system,  irrigation  and  drainage,  flood 
control  and  flood  protection,  dike  design,  influ- 
ences of  the  polder  on  the  existing  hydrologic 
regime,  and  polders  of  the  future.  Polders  included 
as  examples  include  Flevoland  polder  (The  Neth- 
erlands), IJsselmeerpolders  (The  Netherlands), 
tidal  lowland  farms  (Indonesia),  Markerwaard 
(The  Netherlands).  Constructing  a  polder  influ- 
ences the  existing  hydrologic  regime  in  a  number 
of  ways,  such  as:  lowering  the  groundwater  table 
in  adjacent  lands,  reducing  the  cross  section  of  the 
river  flood  plain,  increasing  salt  water  intrusion 
into  rivers  (if  near  the  sea  coast),  and  cutting  off 
the  supply  of  river  sediment  to  flood  plains,  with 
related  subsidence  in  the  polders  and  sediment 
accumulation  in  river  channels.  Approximately 
1230  million  ha  represent  land  potentially  suitable 
for  impoldering.  Numerous  obstacles,  technical, 
economic,  and  environmental,  may  prevent  a  given 
area  from  becoming  a  polder.  (See  also  W90- 
09992)  (Rochester-PTT) 
W90-09996 


WATER  TEMPERATURE,  DISSOLVED 
OXYGEN,  AND  TURBIDITY  CONTROL  IN 
RESERVOIR  RELEASES. 

Army  Engineer  District,  Portland,  OR.  Reservoir 

Regulation  and  Water  Quality  Section. 

For  primary  bibliographic  entry  see  Field   5G. 

W90-09999 


MITIGATION  FOR  IMPACTS  TO  RIPARIAN 
VEGETATION  ON  WESTERN  MONTANE 
STREAMS. 

Pacific  Gas  and  Electric  Co.,  San  Ramon,  CA. 
Research  and  Development  Dept. 
For  primary  bibliographic   entry  see   Field   5G. 
W90- 10006 


MODELS  FOR  PREDICTING  BENTHIC  MA- 
CROINVERTEBRATE  HABITAT  SUITABILITY 
UNDER  REGULATED  FLOWS. 

Tulsa  Univ.,  OK.  Dept.  of  Biological  Sciences. 
J.  A.  Gore. 

IN:  Alternatives  in  Regulated  River  Management. 
CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  253- 
265,  3  fig,  55  ref. 

Descriptors:  *Aquatic  habitats,  'Macroinverte- 
wates,  *Model  studies,  *Prediction,  *Regulated 
flow,  *River  management,  Benthos,  Biomass, 
Ecology,  Hydraulics,  Instream  flow,  Mathematical 
models. 

\  variety  of  models  to  predict  macroinvertebrate 
distribution  have  been  developed  in  the  past 
iecade.  These  techniques  have  been  based  upon 
acquisition  of  density  estimates  in  relation  to  vari- 
ous physical  parameters  related  to  or  controlled  by 
:he  flow.  Those  models  that  appear  to  show  the 
nost  promise  to  provide  habitat,  distribution,  or 
riomass  information  when  associated  with  the  ap- 
jropriate  predictions  of  regulated  flow  hydraulics 
ind  releases  are  reviewed  here.  Topics  include: 
itratified  habitat  sampling;  combined  habitat  pref- 
erences (for  depth  and  velocity);  instream  flow 
simulations  (instream  flow  incremental  methodolo- 
jy,  incremental  habitat  suitability  curves,  and  ex- 
sonential  polynomial  habitat  models);  and  turbu- 
ence  and  stress  models.  Depending  on  competi- 
:ion,  predator-prey  interactions,  and  resource 
ivailability,  habitat  requirements  will  vary  from 
lystem  to  system.  Instream  flow  predictions  to 
issess  impacts  and  appropriate  release  schedules 
ire  limited  by  biological  information  rather  than 
lydraulic  information.  The  hydraulic  simulations 
:ontained  in  steady-state  simulations  and  dynamic 
low  models  are  quite  accurate.  However,  the  habi- 
at  suitability  information  used  in  all  these  models 
s  based  on  instantaneous  measurements  of  density 
ind   hydraulic   conditions   at   a   single   discharge, 


usually  under  steady-state  conditions.  Thus,  little  is 
known  of  the  actual  response  of  benthos  to  dynam- 
ic flows  of  varying  intensity  and  duration,  such  as 
peaking  hydropower.  It  may  be  that  under  dynam- 
ic flow  conditions,  minimum  available  habitat  over 
a  short  period  of  extreme  stress  may  be  the  critical 
condition  to  be  evaluated  rather  than  availability  of 
optimum  conditions  as  presently  considered  by 
PHABSIM  (Physical  Habitat  Simulation)  and 
other  instream  flow  evaluations.  Although  few  in- 
stream flow  evaluations  have  included  the  benthic 
component,  it  is  apparent  that  instream  flow  needs 
for  benthic  species  must  be  included  in  analysis  of 
regulated  stream  systems  for  maintenance  of  biotic 
integrity.  (See  also  W90-09997)  (Rochester-PTT) 
W90- 10007 


INSTREAM  HABITAT  MODELING  TECH- 
NIQUES. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
J.  M.  Nestler,  R.  T.  Milhous,  and  J.  B.  Layzer. 
IN:  Alternatives  in  Regulated  River  Management. 
CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  295- 
315,  11  fig,  3  tab,  32  ref. 

Descriptors:  *Aquatic  habitats,  *Instream  flow, 
♦Model  studies,  "Regulated  flow,  *River  manage- 
ment, Chattahoochee  River,  Georgia,  Habitat  sim- 
ulation, Instream  flow  incremental  methodology, 
Management  planning,  PHABSIM  model,  Per- 
formance evaluation. 

The  wide  use  of  the  instream  flow  incremental 
methodology  (IFIM)  and  the  complexity  of  the 
water  resource  issues,  coupled  with  the  numerous 
options  and  pathways  available  in  the  PHABSIM 
(Physical  Habitat  Simulation  model),  have  pro- 
duced a  wealth  of  instream  flow  studies.  An  over- 
view is  provided  here  of  the  IFIM  along  with  a 
description  of  some  of  the  key  components  of  the 
methodology.  Topics  include:  the  habitat  model, 
suitability  curves,  simple  and  complex  channel  in- 
dexes, making  habitat  predictions  using  PHAB- 
SIM, simulation  of  hydrology  and  hydraulics,  an 
analysis  of  institutional  roles  in  IFIM  application, 
and  strategies  for  performing  instream  habitat  stud- 
ies. The  Chattahoochee  River,  Georgia,  instream 
flow  study  provides  an  example  of  the  application 
of  IFIM.  IFIM  can  be  employed  in  studies  em- 
ploying time  series  of  physical  habitat  and  simulat- 
ing peaking  hydropower  flows  provided  the  ap- 
propriate computer  modeling  program  is  chosen. 
The  IFIM  is  a  flexible,  general  methodology  ideal- 
ly suited  for  assessing  the  environmental  impacts  of 
water  resources  on  habitat  for  aquatic  biota.  It  also 
is  well  suited  for  developing  management  guide- 
lines that  allow  water  resources  development  with 
a  minimum  of  habitat  degradation.  It  is,  unfortu- 
nately, complex  and  requires  a  substantial  invest- 
ment in  time  and  effort  to  master  the  many  ele- 
ments within  the  system.  However,  once  mastered, 
IFIM  provides  the  user  a  powerful  tool  for  devel- 
oping elegant  and  innovative  solutions  to  a 
common  subset  of  environmental  problems.  IFIM 
may  be  considered  'state-of-the-art'  by  some  work- 
ers, but  it  should  not  be  regarded  as  a  static  tool. 
Rather,  it  should  be  viewed  as  a  dynamic  concept 
that  lends  itself  well  to  modification  and  further 
refinement.  The  IFIM  is  not  a  substitute  for 
common  sense  and  should  not  supersede  or  replace 
other  areas  of  aquatic  science  and  fishery  biology. 
(See  also  W90-09997)  (Rochester-PTT) 
W90- 10009 


ALTERNATIVE  APPROACHES  IN  PREDICT- 
ING TROUT  POPULATIONS  FROM  HABITAT 
IN  STREAMS. 

Ontario   Ministry   of  Natural   Resources,   Picton. 
Lake  Ontario  Fisheries  Unit. 
For  primary  bibliographic  entry  see  Field  81. 
W90- 10010 


PROCEEDINGS  OF  WORKSHOP  ON  MAN- 
AGEMENT OF  AQUATIC  WEEDS  AND  MOS- 
QUITOES IN  IMPOUNDMENTS. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-10011 


WATER  CYCLE— Field  2 
Lakes — Group  2H 

ASSOCIATION  OF  AQUATIC  PLANTS  AND 
MOSQUITO  PRODUCTION  IN  IMPOUND- 
MENTS. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Div.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-10012 


DUKE  POWER  COMPANY  AQUATIC  PLANT 
MANAGEMENT  PROGRAM. 

Duke  Power  Co.,  Huntersville,  NC.  Applied  Sci- 
ence Center. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-10013 


OVERVIEW   OF   NORTH   CAROLINA'S 
AQUATIC  WEED  CONTROL  PROGRAM. 

North  Carolina  Dept.  of  Natural  Resources  and 

Community  Development,  Raleigh.  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-10014 


MANAGEMENT  OF  AQUATIC  PLANTS  AND 
MOSQUITOES  IN  THE  SANTEE  COOPER  HY- 
DROLOGIC SYSTEM. 

South  Carolina  Public  Service  Authority,  Moncks 

Corner. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-10015 


OVERVIEW  OF  THE  SOUTH  CAROLINA 
AQUATIC  PLANT  MANAGEMENT  PRO- 
GRAM. 

South  Carolina  Water  Resources  Commission,  Co- 
lumbia. Aquatic  Plant  Management  Program. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10016 


U.S.  ARMY  CORPS  OF  ENGINEERS,  WIL- 
MINGTON DISTRICT  AQUATIC  WEED  CON- 
TROL PROGRAMS. 

Army  Engineer  District,  Wilmington,  NC. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-10017 


EVOLUTION  OF  A  MOSQUITO  CONTROL 
PROGRAM  ON  A  LARGE  INLAND  IMPOUND- 
MENT. 

Army  Engineer  District,  Wilmington,  NC. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-10018 


OVERVIEW  OF  IMPOUNDMENT  AND  MOS- 
QUITO MANAGEMENT  PROGRAMS  IN 
NORTH  CAROLINA. 

North  Carolina  Div.  of  Health  Services,  Winston- 
Salem.  Public  Health  Pest  Management  Branch. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-10019 


OVERVIEW  OF  TVA  AQUATIC  PLANT  MAN- 
AGEMENT PROGRAM. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
Div.  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10020 


AQUATIC  PLANT  MANAGEMENT  IN  FLORI- 
DA. 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

For  primary  bibliographic  entry  see  Field  4A. 
W90- 10021 


BIOLOGICAL      CONTROL      OF      AQUATIC 
WEEDS  WITH  INSECTS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Crop  Science. 

For  primary  bibliographic  entry  see  Field  4A. 
W90- 10022 
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BIOLOGICAL      CONTROL      OF      AQUATIC 
WEEDS  USING  FISH. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Forestry. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-10023 


BIOLOGICAL      CONTROL      OF      AQUATIC 
PLANTS  WITH  PLANT  PATHOGENS. 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  4A. 
W90- 10024 


BACILLUS  THURINGIENSIS  VAR.  ISRAE- 
LENSIS  (BTI)  FOR  LARVAL  MOSQUITO  CON- 
TROL. 

North  Carolina  Div.  of  Health  Services,  Raleigh. 
Public  Health  Pest  Management  Branch. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10025 


CHEMICAL  AND  PHYSICAL  MANAGEMENT 
OF  AQUATIC  WEEDS  IN  MUNICIPAL  WATER 
SUPPLY  RESERVOIRS  AND  OTHER  IM- 
POUNDMENTS. 

North  Carolina  Dept.  of  Natural  Resources  and 

Community  Development,  Raleigh.  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  4A. 

W90- 10026 


MOSQUrrOES  ASSOCIATED  WITH  IM- 
POUNDMENTS: A  REVIEW  OF  THEIR  BIOL- 
OGY. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Entomology. 
C.  S.  Apperson. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,   1989.  p  113-122.  2  tab,  23  ref. 

Descriptors:  *Aquatic  insects,  *Life  cycles,  *Mos- 
quitoes,  Biological  studies,  Insect  biology,  Temper- 
ature, Water  temperature. 

The  creation  of  impoundments  for  water  supply, 
power  production  or  recreational  purposes  often 
produces  breeding  habitat  for  mosquitoes.  The 
biting  activity  of  these  mosquitoes  often  causes  a 
substantial  nuisance  and  may  transmit  disease 
pathogens  to  people  and  domestic  animals.  All 
mosquitoes  contain  the  same  stages  (egg,  larva, 
pupa,  and  adult)  in  their  life  cycle.  Permanent 
water  mosquitoes,  such  as  Culex  or  Anopheles,  lay 
their  eggs  on  standing  water.  Temporary  pool  or 
floodwater  mosquitoes,  such  as  Aedes  and  Psoro- 
phora,  deposit  eggs  on  damp  soil  or  vegetation, 
while  container  or  tree  hole-breeding  Aedes  lay 
eggs  on  the  sides  of  natural  or  man-made  contain- 
ers. Mosquitoes  have  four  larval  instars.  Rates  of 
development  for  larvae  are  dependent  on  tempera- 
ture. Optimum  temperatures  usually  vary  between 
25-32  C  with  development  occurring  slowly  below 
1 8  C.  The  pupal  stage  is  brief  and  usually  lasts  only 
a  few  days.  At  low  temperatures  (15-20  C)  mosqui- 
toes may  remain  as  pupae  for  several  weeks. 
Adults  that  emerge  from  the  pupal  stage  are  ready 
to  fly  within  minutes.  Mating  usually  occurs  within 
two  days  of  emergence.  Only  females  feed  on  the 
blood  of  vertebrate  animals;  however,  both  male 
and  female  mosquitoes  ingest  plant  sugars  such  as 
nectar.  The  development  of  effective  management 
programs  for  mosquitoes  associated  with  impound- 
ments is  largely  dependent  on  biological  informa- 
tion about  local  mosquito  populations  and  the  envi- 
ronmental conditions  that  cause  outbreaks  of  mos- 
quitoes. (See  also  W90-1001 1)  (Mertz-PTT) 
W90- 10028 


MONITORING  TECHNIQUES  FOR  MOSQUI- 
TOES ASSOCIATED  WITH  IMPOUNDMENTS. 

North  Carolina  Div.  of  Health  Services,  Winston- 
Salem.   Public   Health  Pest  Management  Branch. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10029 


LOW  LEVEL  REMOTE  SENSING  OF  AQUAT- 
IC WEEDS. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
Div.  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  7B. 
W90- 10030 


U.S.  FISH  AND  WILDLIFE  SERVICE  AND 
THE  ENVIRONMENTAL  PROTECTION 
AGENCY'S  ENDANGERED  SPECIES  PESTI- 
CIDE LABELLING  PROGRAM:  THEIR  RELA- 
TIONSHIP AND  ITS  IMPACT  ON  AQUATIC 
WEED  AND  MOSQUITO  CONTROL. 
Fish  and  Wildlife  Service,  Raleigh,  NC.  Raleigh 
Field  Office. 

For  primary  bibliographic  entry  see  Field  4A. 
W90- 10031 


EFFECTS  OF  THE  POWER  PLANT  COOLING 

WATER     ON     THE     TEMPERATURE     AND 

OXYGEN   CONDITIONS   OF   LAKE   HAAPA- 

JARVI    IN   WINTER    (VOIMALAN   JAAHDY- 

TYSVESIEN       VAIKUTUS       HAAPAJARVEN 

LAMPOTILA-JA        HAPPIOLOIHIN        TAL- 

VELLA). 

Imatran  Voima  Oy,  Helsinki  (Finland). 

For  primary  bibliographic  entry  see  Field  5C. 

W90- 10051 


FACTORS  CONTRIBUTING  TO  DIFFER- 
ENCES IN  ACID  NEUTRALIZING  CAPACITY 
AMONG  LAKES  IN  THE  WESTERN  UNITED 
STATES. 

Northrop  Services,  Inc.,  Corvallis,  OR. 
J.  M.  Eilers,  D.  H.  Landers,  D.  F.  Brakke,  and  R. 
A.  Linthurst. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  403-418.  3  fig, 
5  tab,  34  ref. 

Descriptors:  *Acid  neutralizing  capacity,  *Acid 
rain  effects,  'Hydrogen  ion  concentration,  "Lake 
acidification,  'Mountain  lakes,  Elevation,  Geomor- 
phology,  Hydrology,  Lake  morphometry,  Mineral- 
ogy, Watersheds,  Western  United  States. 

A  survey  of  lakes  in  mountainous  areas  of  the 
western  United  States  was  conducted  in  fall  of 
1985  by  the  U.S.  Environmental  Protection 
Agency  in  cooperation  with  the  U.S.  Department 
of  Agriculture  Forest  Service.  Of  the  719  probabil- 
ity sample  lakes,  only  one  was  acidic;  99%  of  the 
lakes  were  estimated  to  have  pH  >  6.0.  However, 
acid  neutralizing  capacity  (ANC)  was  less  than  or 
equal  to  50  microequivalents/L  for  an  estimated 
16.8%  of  the  lakes  in  the  study  area.  Of  the  five 
subregions  in  the  West,  California  had  the  highest 
proportion  of  lakes  with  ANC  less  than  or  equal  to 
50  microequivalents  (36.7%)  and  the  Southern 
Rocky  Mountains  had  the  lowest  proportion 
(4.6%).  The  lakes  in  the  West  were  post-stratified 
into  geomorphic  units  corresponding  to  major 
mountain  ranges.  Watershed  factors,  including  wa- 
tershed area,  lake  area,  watershed  area:lake  area 
ratio,  lake  depth,  watershed  slope,  percent  exposed 
bedrock,  elevation,  and  hydraulic  residence  time, 
were  examined  within  six  geomorphic  units  in 
order  to  evaluate  their  relationship  to  lake  ANC. 
These  watershed  variables  had  poor  predictive  ca- 
pability with  respect  to  ANC.  The  results  suggest 
that  higher-resolution  information  for  factors  such 
as  mineralogy  and  hydrology  are  required  for  pre- 
diction of  lake  ANC  within  a  given  geomorphic 
unit.  (See  also  W90- 10068)  (Author's  abstract) 
W90-1O095 


USE    OF    WETLANDS    FOR    WASTEWATER 
TREATMENT. 

New  England  Univ.,  Biddeford,  ME.  Div.  of  Life 

Sciences. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-10131 


EXCHANGE  OF  PHOSPHORUS  FROM  SHAL- 
LOW SEDIMENTS  AT  NINE  ALBERTA 
LAKES. 


Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
J.  F.  H.  Shaw,  and  E.  E.  Prepas. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  2,  p  249-256,  April/June  1990.  2  fig,  7  tab, 
64  ref. 

Descriptors:  *Alberta,  'Cycling  nutrients,  'Eutro- 
phic  lakes,  'Lake  sediments,  'Limnology,  'Nutri- 
ent transport,  'Nutrients,  'Phosphorus,  Bottom 
sediments,  Interstitial  water,  Iron,  Lakes,  Path  of 
pollutants,  Sediments,  Shallow  water. 

Potential  exchange  of  phosphorus  between  sedi- 
ments and  lake  water  and  between  particulate  sedi- 
ments and  pore  water  was  evaluated  in  nine  eutro- 
phic  lakes  in  Alberta.  Lake  water  above  the  sedi- 
ments, pore  water,  and  sediments  were  collected 
from  shallow  depths  during  May  to  August  1986. 
Lake  water  soluble-reactive  P  concentrations 
(SRP)  were  positively  correlated  with  pore  water 
SRP  and  negatively  with  the  Fe/P  molar  ratio  in 
pore  water.  Potential  release  of  SRP  from  sedi- 
ments to  lake  water  (by  molecular  diffusion)  was 
positively  correlated  with  particulate  P  fractions 
known  to  exchange  P  with  water.  In  pore  water 
SRP  was  positively  correlated  with  ferrous  ion 
concentration  and  weakly  correlated  with  pH.  The 
following  conclusions  were  drawn:  (1)  P  has  the 
potential  for  transport  from  sediments  to  lake 
water  when  Fe  is  not  abundant;  (2)  partitioning  of 
P  within  sediments  and  the  release  of  P  from 
sediments  to  lake  water  are  complex  processes, 
only  partially  regulated  by  pH  and  ferrous  ion  in 
pore  water.  (Cassar-PTT) 
W90-10188 


SELENIUM  IMMOBILIZATION  IN  A  POND 
SEDIMENT  AT  KESTERSON  RESERVOIR. 

Golder  Associates,  Inc.,  Alameda,  CA. 

For  primary  bibliographic  entry   see  Field   5G. ' 

W90-10194 


EFFECTS  OF  ROAD  DEICING  SALT  ON 
CHLORIDE  LEVELS  EN  FOUR  ADIRONDACK 
STREAMS. 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Newcomb.  Adirondak  Eco-' 
logical  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10204 


EVALUATION  FRAMEWORK  FOR  WETLAND: 
REGULATION. 

World  Health  Organization,  Kuala  Lumpur  (Ma- 
laysia). 

For  primary  bibliographic  entry  see  Field  6B. 
W90-10216 


RAIN  FORESTS  OF  THE  OK  TEDI  HEADWA- 
TERS, NEW  GUINEA:  AN  ECOLOGICAL 
ANALYSIS. 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 
Anthropology  and  Sociology. 
For  primary  bibliographic  entry  see  Field  21. 
W90- 10223 


LOTIC  VEGETATION  DYNAMICS  FOLLOW- 
ING DISTURBANCE  ALONG  THE  SWAN  AND 
APSLEY  RIVERS,  TASMANIA,  AUSTRALIA. 

Tasmania  Univ.,  Hobart  (Australia).  Dept.  of  Ge- 
ography. 
J.  M.  R.  Hughes. 

Journal  of  Biogeography  JBIODN,  Vol.  17,  No.  3, 
p  291-306,  May  1990.  8  fig,  4  tab,  91  ref. 

Descriptors:  'Aquatic  plants,  'Ecosystems,  'Lotic 
environment,  'Runoff,  'Tasmania,  Annual  runoff, 
Australia,  Ecological  distribution,  Ecology,  Ma- 
crophytes,  River  flow,  Species  diversity,  Stochas- 
tic hydrology,  Stochastic  process,  Succession. 

Fourteen  permanent  quadrats  were  used  to  investi- 
gate lotic  aquatic  vegetation  dynamics  in  relation 
to  a  range  of  hydrologic  events  over  a  28  month 
period  along  the  Swan  and  Apsley  Rivers,  Tasma- 
nia. The  effects  of  disruption  were  measured  in 
terms  of  displacement  of  community  structure,  and 
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changes  in  species  cover,  richness,  diversity,  turn- 
over and  evenness.  Two  hypotheses  were  pro- 
posed to  test  whether  the  lotic  plant  communities 
could  be  regarded  as  individualistic  plant  assem- 
blages that  owe  their  change  in  community  struc- 
ture to  the  frequency  and  magnitude  of  disturb- 
ances: (1)  that  the  direction  of  change  of  plots  over 
time  is  random;  (2)  there  is  no  similarity  of  change 
between  plots  over  time.  The  communities  of 
aquatic  macrophytes  showed  little  resistance  to 
perturbations  in  terms  of  community  structure,  and 
there  was  total  randomness  of  directionality  of 
change  over  time.  Nonequilibrial  or  stochastic 
processes  (i.e.  discharge  fluctuations)  were  impor- 
tant in  regulating  assemblages  of  aquatic  plants. 
Evidence  of  site-specific  succession  does  not  sup- 
port an  organismic  interpretation,  and  disturbance 
tended  to  favor  opportunistic  species  that  recov- 
ered rapidly  through  vegetative  means,  i.e.  low 
resilience  at  the  community  scale  but  high  resil- 
ience at  the  species  scale.  A  tendency  towards 
species  polydominance  supports  an  individualistic, 
abiotic  interpretation  of  community  structure  and 
change.  (Author's  abstract) 
W90-10224 


INVENTORY  OF  ROTIFER  SPECIES  DIVER- 
SITY OF  NORTHERN  MICHIGAN  INLAND 
LAKES. 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Bologi- 

cal  Sciences. 

R.  S.  Stemberger. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   118, 

No.  3,  p  283-302,  May  1990.  2  fig,  2  tab,  68  ref. 

NSF  RANN  Grant  34898  and  NSF  Grant  BSR- 

8705266. 

Descriptors:  'Lakes,  "Limnology,  "Michigan, 
•Rotifers,  "Species  diversity,  "Surveys,  Ecosys- 
tems, Plankton,  Seasonal  variation,  Species  compo- 
sition. 

More  than  160  taxa  representing  4!  genera  were 
identified  from  this  extensive  first  time  inventory 
of  rotifers  from  inland  lakes  of  northern  lower 
Michigan.  About  30  species  of  planktonic  rotifers 
(36  species  of  total  rotifers)  were  found  per  lake 
based  on  8  collections  (1  per  season)  for  a  2  year 
period  (summer  1973-winter  1975).  This  unusually 
large  number  of  species  may  reflect  the  advantage 
of  the  year  around  sampling  routine.  Eight  of  the 
75  planktonic  species  (11%)  were  endemic  to 
North  America.  Large  oligomesotrophic  lakes 
contained  nearly  twice  the  number  of  planktonic 
species  (34)  as  small,  hypereutrophic  bog  lakes 
(18).  Wildlife  impoundments  had  the  greatest 
number  of  planktonic  species  (39)  and  greatest 
number  of  total  species  recorded  (65).  Summer  and 
fall  collections  contained  about  60%  of  the  total 
numbers  of  species  found  per  lake  whereas  winter 
and  spring  collections  had  only  32%  and  47%  of 
total  species,  respectively.  The  inventory  produced 
2  new  species  in  the  genera  Notholca  and  Keratella 
suggesting  a  high  probability  that  many  unde- 
scribed  species  still  exist  in  Michigan  and  in  the 
United  States.  Detailed  taxonomic  surveys  of  the 
zooplankton  of  the  United  States  have  not  been 
undertaken  so  that  biogeography  and  species  di- 
versity are  poorly  known.  The  rotifer  communities 
of  each  lake  can  be  reconstructed  from  figures  and 
tables  making  this  inventory  an  important  bench- 
mark for  evaluating  future  regional  environmental 
change.  (Author's  abstract) 
W90- 10257 


DISTRIBUTION  PATTERNS  OF  OLIGO- 
CHAETES  IN  THE  ENGLISH  LAKE  DISTRICT. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
T.  B.  Reynoldson. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  118, 
No.  3,  p  303-339,  May  1990.  7  fig,  10  tab,  72  ref,  2 
append. 

Descriptors:  "Distribution  patterns,  "England, 
"Lake  Blelham,  "Lake  Esthwaite,  "Limnology, 
"Oligochaetes,  Aquatic  productivity,  Dissolved 
oxygen,  Growth  rates,  Reproduction,  Species 
composition,  Water  temperature. 

Three  factors  are  considered  as  being  important  in 
determining  the  distribution  and  abundance  of  Oli- 


gochaeta.  First,  the  lake  productivity;  this  may  be 
a  simplistic  statement  but  the  oligochaete  carrying 
capacity  of  the  profundal  environment  is  deter- 
mined by  the  rate  of  input  of  food  material  from 
above.  This  is  demonstrated  by  the  relationship 
between  the  Lake  Series  and  oligochaete  numbers. 
In  general,  the  more  productive  lakes  such  as 
Esthwaite  and  Blelham,  maintain  larger  popula- 
tions than  the  less  productive  lakes.  The  factors 
which  may  affect  oligochaete  dynamics  in  the 
Lake  District  were  examined  by  regression  analy- 
ses by  a  number  of  environmental  variables  and 
oligochaete  abundance.  These  analyses  confirmed 
the  importance  of  primary  productivity  in  deter- 
mining the  carrying  capacity  of  the  lakes.  Second, 
the  temperature  which  operates  on  the  breeding 
and  maturation  cycles  of  the  species.  There  is  clear 
evidence  from  this  work  that  temperature  affects 
reproductive  performance  and  growth  rates  in  tu- 
bificids.  In  the  study  lakes  substantial  growth  was 
only  possible  in  the  autumn  after  mixing;  similarly 
reproduction  was  triggered  by  the  arrival  of  warm 
surface  waters.  Cold,  deep  lakes  such  as  the  north 
basin  of  Windermere  are  simply  too  cold  to  main- 
tain a  large,  breeding,  oligochaete  community.  The 
most  successful  species  in  this  location  is  Spiro- 
sperma  ferox.  It  would  be  of  value  to  determine 
whether  the  temperature  responses  of  this  species 
allow  it  to  more  successfully  exploit  cooler  habi- 
tats. Third,  is  the  periodic  absence  of  dissolved 
oxygen  which  has  two  effects.  It  restricts  some 
species  absolutely,  for  example,  I.  templetoni,  and 
it  prevents  both  growth  and  reproductive  activity 
in  otherwise  suitable  periods  in  the  summer  when 
temperatures  are  relatively  high.  This  is  the  case  in 
Esthwaite  and  probably  Blelham.  (Lantz-PTT) 
W90- 10258 


DYNAMICS  OF  AQUATIC  HYPHOMYCETES 
IN  AN  EASTERN  MOROCCAN  STREAM. 

Mohamed-1   Univ.,   Oujda  (Morocco).   Dept.   de 

Biologie. 

H.  Chergui. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   118, 

No.  3,  p  341-352,  May  1990.  3  fig,  2  tab,  67  ref. 

Descriptors:  "Aquatic  fungi,  "Species  composition, 
"Streams,  "Wadi,  Biological  studies,  Microbiologi- 
cal studies,  Population  density,  Seasonal  variation, 
Spores. 

Three  stations  were  investigated  in  Oued  Zeghzel, 
Morocco,  for  the  occurrence  and  density  of  spores 
of  aquatic  Hyphomycetes  in  foam,  on  dead  leaves 
and  on  decaying  wood  fragments,  assessments 
were  made  by  direct  observation  and  culture.  A 
total  number  of  18  species  was  found  in  Oued 
zeghzel  during  the  9  months  of  the  study.  Among 
these,  Alatospora  acuminata,  Anguillospora  longis- 
sima,  Lemonniera  aquatica  and  Tetracladium  mar- 
chalianum  occurred  most  frequently.  They  were 
present  throughout  the  year  and  in  most  samples. 
Foam  contained  more  species  than  leaves  or  wood 
at  all  three  stations.  There  were  also  clear  differ- 
ences in  species  numbers  between  both  mountain 
streams  and  the  Lower  zeghzel.  Analysis  of  vari- 
ance shows  that  this  difference  is  highly  significant 
(P  <0.01).  Total  numbers  were  16,  15  and  10  in 
the  Southwestern  Branch,  Oued  Ferrouj  and  the 
Lower  Zeghzel,  respectively.  The  monthly  vari- 
ations in  species  composition  are  also  highly  signif- 
icant (ANOVA,  P  <  0.01).  The  number  of  species 
is  greater  in  November  and  April,  and  smaller  in 
winter  and  in  July.  After  low  spore  densities  in 
October,  two  peaks  occur  in  November  and  April 
for  Alatospora  acuminata  and  Anguillospora  lon- 
gissima.  In  winter,  between  these  peaks,  the  spores 
nearly  disappear.  In  contrast,  spores  of  Lemon- 
niera aquatica  and  Tetracladium  marchalianum 
only  peak  in  November  and  remain  at  intermediate 
densities  thereafter.  The  variations  seem  to  be 
smallest  in  this  last  species.  No  distinct  seasonal 
peaks  occur  in  the  Lower  Zeghzel,  where  densities 
are  much  lower.  (Lantz-PTT) 
W90- 10259 


IMPORTANCE  OF  CLIMATIC  CONDITIONS 
FOR  THE  STRUCTURE  OF  MOLLUSC  COM- 
MUNITIES IN  EUROPEAN  LAKES  (IMPOR- 
TANCE DES  CONDITIONS  CLIMATIQUES 
DANS  LA  DIFFERENCIATION  DES  PEUPLE- 


MENTS  MALACOLOGIQUES  DE  LACS  EURO- 
PEENS). 

Centre    National    du    Machinisme    Agricole,    du 

Genie    Rural,    des    Eaux    et    des    Forets,    Lyon 

(France). 

J.  Mouthon. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   118, 

No.  3,  p  353-370,  May  1990.  4  fig,  3  tab,  32  ref. 

Descriptors:  "Climates,  "Lakes,  "Limnology, 
"Mollusks,  "Species  composition,  Altitude,  Lake 
Bourget,  Lake  Leman,  Lake  Vortsjarv,  Littoral 
zone,  Mountain  lakes,  Population  density,  Temper- 
ature. 

The  freshwater  Mollusca  population  of  43  europe- 
an  lakes  were  analyzed  for  their  species  composi- 
tion and  distribution.  Factorial  correspondence 
analysis  shows  the  predominance  of  the  first  factor 
(28.7%  of  the  information).  This  factor  separates 
the  stations  into  those  with  a  high  species  richness 
(littoral  zones  of  medium  to  low  altitude  lakes)  and 
those  with  fewer  species  (littoral  zone  of  mountain 
lakes  and  profundal  zones  of  all  lakes).  The  second 
factor  (10.9%  of  the  information)  is  mainly  charac- 
terized by  an  opposition  between  the  littoral  zones 
of  three  lakes  (Bourget,  Leman,  Vortsjarv)  and 
those  of  other  lakes.  Five  groups  of  species  are 
separated  by  the  first  two  factors.  The  altitude, 
latitude  and  depth  seem  to  play  the  same  role  in 
the  distribution  of  Mollusca.  It  is  suggested  that 
the  temperature  (and  climatic  conditions)  plays  a 
major  role  in  distribution  of  the  species.  This  has 
also  been  demonstrated  in  running  water.  (Au- 
thor's abstract) 
W90- 10260 


HYDROLOGICAL  REGIME  OF  LAKES  IN 
THE  MACKENZIE  DELTA,  NORTHWEST 
TERRITORIES,  CANADA. 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

S.  C.  Bigras. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  22, 

No.  2,  p  163-174,  May  1990.  4  fig,  4  tab,  27  ref. 

Descriptors:  "Hydrological  regime,  "Lake  mor- 
phology, "Lakes,  "Mackenzie  River,  Evaporation, 
Floods,  Natural  recharge,  Precipitation,  Seasonal 
variation. 

The  information  collected  between  1981  and  1985 
on  the  hydrological  regime  of  various  lakes  located 
in  three  regions  along  the  eastern  section  of  the 
Mackenzie  River  Delta,  Northwest  Territories,  are 
consolidated  and  interpreted.  Information  is  pre- 
sented on  the  frequency,  duration,  and  spatial  pat- 
tern of  spring  flooding,  as  well  as  on  the  hydrolog- 
ic  processes  and  mechanisms  which  control  lake 
levels  from  break-up  to  freeze-up.  This  information 
is  used  to  interpret  the  hydrological  regime  of 
three  lake  types  found  in  the  delta  with  respect  to 
spring  flood  recharge,  rapid  spring  drainage,  and 
summer  lake  evaporation.  Two  characteristics  are 
shared  by  all  the  lakes:  (1)  the  spring  flood  is  the 
dominant  hydrologic  event;  and  (2)  evaporation  is 
greater  than  summer  precipitation  and  is  similar  to 
or  greater  in  amount  than  annual  precipitation. 
Each  lake  type  also  has  its  own  particular  combi- 
nation of  processes  and  mechanisms  which  control 
the  water  level.  Some  lakes,  however,  are  more 
sensitive  to  summer  evaporation  losses  than  others, 
causing  them  to  have  a  negative  annual  water 
balance  until  flooding  occurs.  (Author's  abstract) 
W90- 10263 


ANALYSIS  OF  SURFACE  CHLOROPHYLL  A 
DISTRIBUTION  AND  SATELLITE  DATA  IN 
OMURA  BAY. 

S.  Wouthuyzen,  and  S.  Iizuka. 
Bulletin  of  the  Faculty  of  Fisheries  Nagasaki  Uni- 
versity, Vol.  67,  p  51-73,  March  1990.  11  fig,  2  tab, 
47  ref,  append. 

Descriptors:  "Chlorophyll  a,  "Japan,  "Omura  Bay, 
"Remote  sensing,  "Satellite  technology,  Data  in- 
terpretation, Distribution  patterns,  Infrared  image- 
ry, Landsat,  Seasonal  variation,  Tsumizu  bay. 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

Nearly  simultaneous  acquisitions  of  surface  chloro- 
phyll a  concentration  for  48  sampling  sites  were 
acquired  from  a  boat  and  Landsat-5  TM,  MSS  and 
MOS-1  MESSR  digital  count  (DC)  extraction  in 
the  visible  and  near  infrared  wave  lengths,  in 
Omura  Bay,  Japan.  Twenty-two  sets  of  sea  truth 
data  were  collected  for  14  months,  from  October 
1987  until  December  1988,  among  which  Landsat- 
5  data  were  available  with  four  sets  and  MOS-1 
data  with  one  set.  The  concentration  of  chloro- 
phyll a  was  higher  in  the  southeast  part  of  the  bay, 
including  Tsumizu  Bay  and  low  in  some  areas  of 
the  middle  bay.  Linear  regressions  between  chloro- 
phyll a  and  DC  of  TM,  MSS  and  MESSR  were 
developed  for  all  stations,  stations  in  the  middle 
bay  and  stations  in  the  southeast  part.  The  correla- 
tion coefficients  were  higher  for  stations  in  the 
southeast  part,  but  lower  both  for  all  stations  and 
stations  in  the  middle  bay.  All  four  dates  of  TM 
data  which  represent  two  seasons  (autumn  and 
spring)  were  grouped  together.  By  applying  a 
simple  atmospheric  correction  procedure,  a  high 
relationship  for  each  season  was  obtained  between 
chlorophyll  a  and  DC  ratio  (TM  2)/(TM  1).  (Au- 
thor's abstract) 
W90- 10267 


GROWTH,  BIOMASS,  MORTALITY,  PRODUC- 
TION AND  POTENTIAL  YIELD  OF  THE 
WEST  AFRICAN  CLAM,  EGERIA  RADIATA 
(LAMARCK)  (LAMELLIBRANCHIA,  DONACI- 
DAE)  IN  THE  CROSS  RIVER  SYSTEM, 
NIGERA. 

Cross  River  State  Univ.,  Uyo  (Nigeria).  Dept.  of 
Zoology  and  Fisheries. 
B.  S.  Moses. 

Hydrobiologia  HYDRB8,  Vol.  196,  No.  1,  p  1-15, 
May  1990.  7  fig,  6  tab,  30  ref. 

Descriptors:  *Biomass,  *Clams,  *Cross  River, 
•Fisheries,  *Growth  rates,  *Mortality,  *Nigeria, 
Growth,  Mathematical  studies,  Model  studies,  Pro- 
ductivity, Regulations. 

An  important  fishery  for  the  West  African  hemi- 
estuarine  clam,  Egeria  radiata  exists  in  the  lower 
reaches  of  the  Cross  River  (CR)  system.  The  stock 
is  heavily  exploited  but  its  productivity  and  poten- 
tial yield  have  not  been  studied.  Growth  within  the 
fishery  was  exponential  and  conformed  to  the  von 
Bertalanffy's  growth  model  (VBGM).  The  instan- 
taneous total  mortality  coefficient  (Z)  by  the  catch 
curve  method  was  0.82/yr;  natural  mortality  coef- 
ficient (M)  was  estimated  at  0.32/yr.  Total  mean 
biomass  computed  from  data  obtained  in  two 
month's  grab  sample  surveys  in  the  area  of  occur- 
rence of  E.  radiata  was  1923  kg/ha  for  total  (i.e. 
flesh  +  shell)  and  628  kg/ha  for  flesh  (i.e.  shell- 
free)  production  units.  The  production-to-mean- 
biomass  (or  P/B  ratio,  R')  were  0.31  and  0.52  for 
total  and  shell-free  production  units,  respectively. 
The  maximum  sustainable  yield  (Y-max)  was  esti- 
mated at  398.4  kg/ha  for  total  and  112.2  kg/ha  for 
shell-free  production  units.  With  an  exploitation 
ratio  (E)  of  0.61  and  an  estimated  present  catch 
rate  of  1970  ton(t)/yr  total  weight  (or  about  82% 
of  Y-max)  the  Egeria  stock  of  the  CR  is  currently 
being  fished  above  the  level  of  its  optimum  yield. 
Much  of  the  fishing  pressure  is  on  the  very  young 
clams,  thus  lowering  the  age  at  first  capture  to  1 
year.  This  is  an  unhealthy  situation  for  a  species 
with  limited  area  of  distribution  and  low  ( <  1 .0)P/ 
B  ratio;  it  can  lead  to  rapid  extinction  of  the  stock 
if  for  some  reason  there  is  a  substantial  reduction  in 
annual  recruitment.  It  is  recommended  that  in 
order  to  conserve  this  valuable  resource  and  keep 
it  at  a  level  of  sustained  optimum  yield,  there 
should  be  a  regulation  prohibiting  the  landing  of 
young  clams  (<6.0  cm  shell  length).  Furthermore 
the  fishermen  should  learn  to  cultivate  the  animal 
by  transplanting  the  young  clams  to  new  beds 
upstream  to  give  them  time  to  grow  larger  before 
harvesting.  (Lantz-PTT) 
W90- 10268 


BIOMASS  AND  PHOTOSYNTHESIS  OF  SIZE- 
FRACTIONATED  PHYTOPLANKTON  IN  CA- 
NADIAN SHIELD  LAKES. 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 
M.  Lafond,  B  Pinel-Alloul,  and  P.  Ross. 


Hydrobiologia  HYDRB8,  Vol.  196,  No.  1,  p  25-38, 
May  1990.  3  fig,  6  tab,  59  ref. 

Descriptors:  *Biomass,  'Canadian  Shield,  "Lakes, 
•Limnology,  'Photosynthesis,  'Phytoplankton, 
Algae,  Canada,  Lake  morphology,  Phosphorus, 
Primary  productivity,  Transparency. 

Both  in  situ  primary  production  and  biomass  (chlo- 
rophyll a)  of  fractionated  phytoplankton  (<64  mi- 
crometers, <25  micrometers  and  <10  microme- 
ters) were  studied  in  10  Canadian  Shield  lakes  to 
elucidate  the  spatial  and  temporal  variability  of  the 
contribution  of  size  fractions  to  the  biomass  and 
primary  production  of  the  phytoplankton  commu- 
nity. Mean  summer  biomass  and  production  of 
each  size  fraction  varied  significantly  between 
lakes.  Within  lakes,  temporal  variation  was  low  for 
biomass  but  great  for  production.  However,  tem- 
poral variation  can  be  considered  of  minor  impor- 
tance during  the  sampling  period,  as  compared  to 
the  spatial  variation  between  lakes.  Algae  from  the 
<10  micrometer  size  fraction  were  the  most  im- 
portant in  biomass  (41-65%)  and  production  (23- 
69%).  The  temporal  trends  for  both  phytoplankton 
variables  thus  generally  followed  closely  that  of 
the  <10  micrometers  size  fraction.  Among  the 
physical,  chemical  and  morphometric  variables  of 
the  studied  lakes,  water  transparency  (Secchi  disk), 
total  phosphorus,  lake  volume,  lake  area,  and  mean 
depth  gave  the  best  correlations  with  phytoplank- 
ton variables.  (Author's  abstract) 
W90- 10269 


DYNAMICS  OF  ESTUARINE  MACROPHYTES 
IN  RELATION  TO  FLOOD/SILTATION 
CYCLES. 

Port   Elizabeth   Univ.    (South   Africa).    Dept.   of 

Botany. 

For  primary  bibliographic  entry  see  Field  2L. 

W90- 10282 


STUDIES  ON  THE  EARTHY-MUSTY  ODOURS 
IN  NATURAL  WATER:  IV.  MECHANISM  OF 
EARTHY-MUSTY  ODOUR  PRODUCTION  OF 
ACTINOMYCETES. 

Aichi  Prefectural  Inst,  of  Public  Health,  Nagoya 

(Japan). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-10298 


INTERRELATIONSHIPS  OF  RACES  OF  LAKE 
SEVAN  TROUT,  SALMO  ISCHCHAN,  BEFORE 
AND  AFTER  REGULATION  OF  THE  DIS- 
CHARGE OF  THE  LAKE  (AS  INDICATED  BY 
MORPHOMETRIC  CHARACTERS). 
Biological  Faculty,  Moscow  University,  Moscow, 
USSR. 

For  primary  bibliographic  entry  see  Field  81. 
W90- 10299 


HIGH  PERFORMANCE  LIQUID  CHROMA- 
TOGRAPHY DETECTION  OF  PHOTOTRO- 
PHIC  BACTERIAL  PIGMENTS  IN  AQUATIC 
ENVIRONMENTS. 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 

Y.  Z.  Yacobi,  W.  Eckert,  H.  G.  Truper,  and  T. 

Berman. 

Microbial  Ecology  MCBEBU,  Vol.  19,  No.  2,  p 

127-136,  1990.  5  fig,  2  tab,  17  ref. 

Descriptors:  'Aquatic  bacteria,  'Chemical  analy- 
sis, 'Chlorophyll,  'High  performance  liquid  chro- 
matography, 'Limnology,  'Liquid  chromatogra- 
phy, 'Phototrophic  bacteria,  'Pigments,  'Water 
analysis,  Biomass,  Israel,  Laboratory  methods, 
Lake  Kinneret,  Microbiological  studies. 

Pigment  extracts  of  phototrophic  bacteria  isolated 
from  Lake  Kinneret  (Rhodopseudomonas  palustris, 
Thiocapsa  roseopersicina,  Prosthecochloris  aea- 
tuaris  and  Chlorobium  phaeobacteroides)  were 
studied  by  means  of  high  performance  liquid  chro- 
matography. An  absorption  wavelength  of  360  nm 
provided  the  best  resolution  among  the  pigments 
of  the  species  tested,  and  between  them  and  chlo- 
rophyll a.  Signature  pigments  were  identified  for 
each  of  these  species,  and  their  presence  was  moni- 
tored in  lake  water  samples.  C.  phaeobacteroides, 


which  was  observed  in  the  anaerobic  hypolimnion 
and  predominated  in  the  metalimnion,  was  recog- 
nized by  a  characteristic  cluster  of  major  chloro- 
phyllous  pigment  peaks.  The  spectral  qualities  of 
these  pigments  were  close  but  not  identical  to 
published  data  on  bacteriochlorophyll  e,  presum- 
ably due  to  the  use  of  different  solvents  for  extrac- 
tion. The  intensity  of  these  pigment  peaks  was 
employed  to  determine  the  depth  of  the  greatest 
phototrophic  bacterial  biomass,  which  was  not  re- 
lated to  that  of  algae.  (Author's  abstract) 
W90-10301 


SENSITIVE  CHROMATOGRAPHIC  METHOD 
FOR  THE  DETECTION  OF  PYRUVYL 
GROUPS  IN  MICROBIAL  POLYMERS  FROM 
SEDIMENTS. 

California    State   Univ.,    Long   Beach.    Dept.    of 

Microbiology. 

J.  J.  Smith,  E.  J.  Quintero,  and  G.  G.  Geesey. 

Microbial  Ecology  MCBEBU,  Vol.  19,  No.  2,  p 

137-147,   1990.  6  fig,   1  tab,  34  ref.  NSF  grants 

ECE-8701462  and  CSI-8650736. 

Descriptors:  'Chemical  analysis,  'Chromatogra- 
phy, 'High  performance  liquid  chromatography, 
•Lake  sediments,  'Liquid  chromatography,  'Mi- 
crobiological studies,  'Sugars,  Aquatic  bacteria, 
Biochemistry,  Bottom  sediments,  Polymers. 

A  method  was  developed  for  the  quantitation  of 
pyruvyl  groups  in  microbial  polymers  using  mild 
acid  hydrolysis,  o-phenylenediamine  labeling,  re- 
versed-phase  high-performance  liquid  chromatog- 
raphy and  fluorescence  detection.  The  method  was 
used  to  determine  the  pyruvate  content  of  various 
microbial  exopolysaccharides  and  to  estimate  the 
abundance  of  polymeric  pyruvate  in  freshwater 
sediments.  The  results  of  this  method  were  com- 
pared with  those  of  several  other  pyruvate  assays. 
The  detection  limit  of  the  method  was  1.6  nmol 
pyruvate.  As  little  as  3.7  micrograms  of  the  bacte- 
rial polysaccharide  xanthan  gum,  or  from  5  to  22 
mg  of  sediment  (depending  on  polymeric  pyruvate 
content),  were  needed  for  detection  and  quantita- 
tion of  polymeric  pyruvate.  The  results  should  be 
useful  in  determining  the  contribution  of  polymeric, 
pyruvate  to  total  metal-binding  ligands  in  sedi- 
ments. (Author's  abstract) 
W90- 10302 


DYNAMIC  INTERACTIONS  OF  PSEUDO- 
MONAS  AERUGINOSA  AND  BACTERIO- 
PHAGES IN  LAKE  WATER. 

Tennessee  Univ.,  Knoxville.  Dept.  of  Microbiolo- 
gy- 

O.  A.  Ogunseitan,  G.  S.  Sayler,  and  R.  V.  Miller. 
Microbial  Ecology  MCBEBU,  Vol.  19,  No.  2,  p 
171-185,  1990.  7  fig,  3  tab,  37  ref.  EPA  Coopera- 
tive agreements  CR8 15234  and  CR  12494. 

Descriptors:  'Aquatic  bacteria,  'Bacteriophage, 
•Limnology,  'Population  dynamics,  'Pseudo- 
monas,  Bacterial  physiology,  Biochemistry,  Micro- 
biological studies. 

The  persistence  and  interaction  between  newly 
isolated  strains  of  Pseudomonas  aeruginosa  and 
resident  bacteriophages  indigenous  to  a  freshwater 
environment  was  monitored  over  45  days  in  lake 
water  microcosms.  The  interaction  between  sus- 
ceptible and  resistant  bacteria  with  pure  phage 
(UT1)  particles  or  a  mixed  phage  population  (Ml) 
was  investigated  by  following  temporal  changes  in 
host  density,  phage-to-bacteria  ratio,  and  the  ap- 
pearance of  apparent  prophage  carriers  within  the 
host  population.  Decay  rates  of  the  phage  (UT1) 
ranged  from  0.054/h  in  natural  water  to  0.027/h  in 
filtered  lake  water.  About  45%  of  sensitive  bacte- 
ria incubated  with  phase  UT1  were  pseudolyso- 
genic  within  12  hours  of  incubation  in  natural  lake 
water.  This  process  was  delayed  until  72  hours  in 
the  sterile  lake  water  control,  suggesting  that  host- 
phage  interaction  is  promoted  in  the  presence  of  a 
viable  natural  microbial  community.  Phage  UT1 
appeared  to  stabilize  the  density  of  host  bacteria  in 
lake  water  at  a  level  of  10,000  colony-forming 
units/ml.  Bacterial  coexistence  with  the  mixed 
phage  (Ml)  population  resulted  in  an  oscillating 
equilibrium  with  the  PBR,  stabilizing  at  about  3. 
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The  presence  of  extraneous  homoimmune  phages 
appeared  to  be  detrimental  to  the  stability  of  the 
pseudolysogens,  which  were  maintained  at  a  lower 
population  density  than  prophage-free  cells  in  lake 
water  containing  the  mixed  phage  (Ml)  popula- 
tion. (Author's  abstract) 
W90- 10303 


GROWTH  CHARACTERISTICS  OF  PLAGIO- 
SELMIS  SP.  (STRAIN  87)  CAUSING  FRESH- 
WATER RED  TIDE  IN  THE  LOWER  PART  OF 
THE  NAKASUJI  RIVER,  JAPAN  (IN  JAPA- 
NESE). 

Kochi  Univ.  (Japan).  Faculty  of  Agriculture. 
T.  Nishijima,  Y.  Hata,  and  N.  Hashimoto. 
Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanese 
Society  of  Scientific  Fisheries)  NSUGAF,  Vol.  56, 
No.  2,  p  353-359,  February  1990.  3  fig,  11  tab,  7 
ref. 

Descriptors:  'Algal  blooms,  'Hydrogen  ion  con- 
centration, 'Nakasuji  River,  'Red  tide,  'Water 
temperature,  Algae,  Algal  growth,  Japan,  Light 
intensity,  Microbiological  studies,  Nitrates,  Nutri- 
ents, Phosphates,  Salinity,  Seasonal  variation,  Vita- 
mins. 

Freshwater  red  tides  by  Plagioselmis  sp.,  a  Crypto- 
phyceae,  frequently  occur  in  the  lower  part  of  the 
Nakasuji  River  during  the  cold  seasons.  Growth 
characteristics  of  Plagioselmis  sp.  (strain  87)  isolat- 
ed from  the  river  water  in  1987  indicate  that  the 
optimum  temperature  and  light  intensity  for 
growth  is  10-25  C  and  1000-14,000  lx  in  waters  that 
are  neutral  and  lower  alkaline  pH  (7-9.5),  and  have 
low  salinity  (0-3.4  ppt).  The  amounts  of  nitrate, 
phosphate,  and  vitamin  B12  required  to  maximize 
both  growth  rate  and  cell  yields  were  5  mg  N/L, 
0.15  mg  P/L,  and  50  ng/L,  respectively.  The  half- 
saturation  constants  of  nitrate,  phosphate,  and  vita- 
min B12  based  on  the  growth  rate  were  estimated 
to  be  0.15  mg  N/L,  0.0078  mg  P/L,  and  2.3  ng/L, 
respectively.  The  minimum  cell  quotas  of  N,  P, 
and  vitamin  B12  were  0.015  ng  N/cell,  0.00055  ng 
P/cell,  and  0.00025  pg/cell.  Phosphate  concentra- 
tions, but  not  nitrogen  and  vitamin  B12  concentra- 
tions, in  the  Nakasuji  River  water  almost  reached 
the  level  where  the  growth  rate  of  the  algae  is 
maximized.  Growth  potential  in  the  water  was 
estimated  to  be  >6000  cells/ml  from  the  quotients 
of  those  nutrient  concentrations  divided  by  each 
minimum  cell  quota  of  the  alga.  These  results 
suggest  that  the  water  of  the  Nakasuji  River  has 
the  potential  of  growing  enough  algae  for  the 
abundance  of  red  tide  during  the  cold  seasons. 
(Author's  abstract) 
W90-10304 


WETLANDS. 

Commonwealth    Engineering    and    Technology, 
Inc.,  Harrisburg,  PA. 
W.  D.  DelGrande. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  23,  No.  3,  p  22-26,  May/June 
1990. 

Descriptors:  'Environmental  protection,  'Pennsyl- 
vania, 'Regulations,  'Wastewater  treatment  facili- 
ties, 'Wetlands,  Alternative  planning,  Artificial 
wetlands,  Clean  Water  Act,  Environmental 
impact,  Permits,  Public  policy,  Water  pollution 
control. 

A  variety  of  rules  and  regulations  to  protect  wet- 
lands have  been  proposed  in  addition  to  the  exist- 
ing regulatory  guidelines,  representing  a  potential 
learning  challenge  to  those  responsible  for  design- 
ing and  planning  construction  or  expansion  of 
wastewater  treatment  facilities.  These  facilities  are 
affected  due  their  close  proximity  to  receiving 
waters,  locations  where  wetlands  are  usually  abun- 
dant. In  Pennsylvania,  wetland  issues  pertaining  to 
wastewater  treatment  are  handled  by  the  Pennsyl- 
vania Department  of  Resources  and  U.S.  Army 
Corps  of  Engineers  and  are  federally  regulated  by 
Section  404  of  the  Clean  Water  Act.  Construction 
of  or  expansion  of  wastewater  treatment  facilities 
provides  a  desirable  environmental  quality  im- 
provement, providing  the  wetland  issues  have  been 
addressed.  Preliminary  planning  guidelines  include 
(1)  identification   of  environmental   and   wetland 


issues;  (2)  wetland  delineation,  evaluation,  and 
classification;  (3)  project  alternatives  analysis  (pre- 
vention or  minimization  of  wetland  impact);  (4) 
applications  for  permit;  and  (5)  mitigation  (the 
replacement  of  natural  wetlands  with  man-made 
wetlands).  It  appears  that  1990  may  see  the  passage 
of  additional  wetlands  rules  and  regulations  as  well 
as  the  amending  of  existing  regulations.  How  this 
will  effect  the  future  construction  or  expansion  of 
wastewater  treatment  facilities  will  remain  to  be 
seen  but  it  is  likely  that  permitting  processes,  eval- 
uation and  mitigation  procedures  will  be  come 
more  time-consuming  and  costly.  (Dublin-PTT) 
W90-10332 


MITIGATION  OF  WETLAND  IMPACTS. 

For   primary   bibliographic   entry   see   Field   5G. 
W90-10333 


MODELLING  WATER  LEVELS  FOR  A  LAKE 
IN  THE  MACKENZIE  DELTA. 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 
P.  Marsh. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  23-29,  3  fig, 
15  ref. 

Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
ogy, 'Hydrologic  budget,  'Lakes,  'MacKenzie 
Delta,  'Model  studies,  'Water  level,  Discharges, 
Flooding,  Hydrologic  models,  Lake  evaporation, 
Precipitation,  Simulation  analysis. 

A  detailed  hydrologic  study  of  a  perched  lake  in 
the  MacKenzie  Delta  was  carried  out  during  the 
summer  of  1985.  The  hydrologic  regime  of  this 
lake  may  be  divided  into  three  distinct  periods: 
flooding,  discharge  and  evaporation.  Over  the 
summer  of  1985  the  lake  experienced  a  small  nega- 
tive water  balance.  However  if  the  lake  was  not 
flooded,  it  would  have  experienced  a  severe  nega- 
tive balance  since  evaporation  exceeded  precipita- 
tion. This  type  of  lake  is  probably  dependent  on 
flooding  to  keep  water  levels  at  the  present  level. 
A  simulation  model,  which  accurately  predicted 
water  level  over  the  summer  season  could  be  used 
to  predict  the  flooding  frequency  required  to  main- 
tain lake  levels.  (See  also  W90- 10434)  (Author's 
abstract) 
W90-10437 


SHORT-WAVE  HEATING  OF  LAKE  SURFACE 
WATER  UNDER  A  CANDLED  ICE  COVER. 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-10438 


HYDROTHERMAL  MODELING  OF  RESER- 
VOIRS IN  COLD  REGIONS:  STATUS  AND  RE- 
SEARCH NEEDS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab. 
D.  R.  Harleman. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  39-50,  3  fig, 
47  ref. 


Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
ogy, 'Mathematical  models,  'Model  studies,  'Re- 
search priorities,  'Reservoirs,  'Water  temperature, 
Data  acquisition,  Data  interpretation,  Ice  cover, 
Landsat  imagery,  Polar  regions,  Radar,  Radio- 
metry,  Remote  sensing,  Satellite  technology, 
Water  quality. 

Dynamics  and  thermodynamics  of  ice  cover  for- 
mation and  decay,  wind  stress  with  weak  stratifica- 
tion and  wind  stress  attenuation  due  to  ice  forma- 
tion, suspended  sediment  effects,  along  with  local 
mixing  and  water  quality  effects  are  all  reviewed  in 
this  review  of  mathematical  models  for  the  predic- 
tion of  the  thermal  structure  and  water  quality  of 
reservoirs  in  cold  climates  .  A  number  of  one- 
dimensional  reservoir  models  have  been  modified 


to  include  cold  region  effects.  In  most  instances  the 
applications  have  been  limited  to  temperate  region 
lakes  and  reservoirs  in  which  ice  cover  is  a  second- 
ary effect  of  relatively  short  duration.  It  is  clear 
that  much  additional  research  is  needed  for  the 
prediction  of  temperature  and  water  effects  in  high 
latitude  regions  in  which  ice  cover  is  the  dominant 
effect.  In  this  respect,  the  most  pressing  need  is  for 
field  data.  Theoretical  advances  necessary  to  im- 
prove mathematical  modeling  will  continue  to  be 
limited  by  the  sparsity  of  cold  region  lake  and 
reservoir  data.  A  significant  data  collection  re- 
source that  does  not  appear  to  have  been  adequate- 
ly utilized  is  that  of  satellite  observations.  Remote 
sensing  techniques  that  are  directly  applicable  to 
observations  of  ice  have  been  widely  used  in 
oceanographic  studies  of  the  polar  ice  regions.  The 
techniques  include  Landsat  visible  light  scanners 
(VISSR)  and  radio-frequency  radiation  signals. 
Radio-frequency  radiation  signals  detect  open 
water  surface  temperatures  to  an  accuracy  of  1  C; 
areal  ice-open  water  concentrations;  and  distinc- 
tions between  first  year  and  multi-year  ice.  Syn- 
thetic-aperture radars  accurately  map  reflective 
changes  over  areas  50  to  100  km  on  a  side  with 
resolution  of  10-40  m.  (See  also  W90- 10434) 
(Lantz-PTT) 
W90- 10439 


HYDROLOGICAL  AND  ECOLOGICAL  PROC- 
ESSES IN  A  COLORADO,  ROCKY  MOUNTAIN 
WETLAND:  CASE  STUDY. 

Terra  Therma,  Inc.,  Denver,  CO. 

For   primary   bibliographic   entry   see   Field   6G. 

W90- 10444 


ROLE  OF  SNOWCOVER  ON  DIURNAL  NI- 
TRATE CONCENTRATION  PATTERNS  IN 
STREAMFLOW  FROM  A  FORESTED  WATER- 
SHED IN  THE  SIERRA  NEVADA,  NEVADA, 

USA. 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-10452 


RESERVOIR  WATER  QUALITY  SIMULATION 
IN  COLD  REGIONS. 

Harza  Engineering  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-10453 


TROPHIC  LEVEL  RESPONSES  TO  GLACIAL 
MELTWATER  INTRUSION  IN  ALASKAN 
LAKES. 

Alaska  Dept.  of  Fish  and  Game,  Juneau.  FRED 
Div. 

J.  P.  Koenings,  R.  D.  Burkett,  G.  B.  Kyle,  J.  A. 
Edmundson,  and  J.  M.  Edmundson. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  179-194,  8  fig, 
2  tab,  64  ref. 

Descriptors:  'Alaska,  'Cold  regions,  'Cold  re- 
gions hydrology,  'Glacial  lakes,  'Glaciohydro- 
logy,  'Limnology,  'Snowmelt,  'Trophic  level, 
Ecosystems,  Light  quality,  Nutrients,  Phosphorus, 
Snowpack,  Temperature,  Turbidity,  Water  quality, 
Zooplankton. 

Many  large  lakes  and  river  systems  in  Alaska  are 
influenced  by  meltwater  intrusion  from  glaciers 
and/or  snow  packs.  Occluded  within  the  ice  or 
snow  are  sediments  ranging  in  size  from  sediments 
to  colloids.  Colloidal  sized  particles  are  in  large 
part  responsible  for  the  turbid  nature  of  lakes. 
Turbidity,  caused  by  inorganic  particles,  initiates 
significant  impacts  on  aquatic  production,  begin- 
ning with  effects  on  temperature  regimes,  light 
profiles  and  nutrient  inputs.  Specifically,  glacial 
lakes  with  turbidity  levels  above  5  NTU  are  char- 
acterized by  seasonally  elevated  phosphorous 
levels,  but  lowered  areal  primary  production,  re- 
duced zooplankter  densities,  a  restricted  diversity 
within  the  macrozooplankton  community,  and 
lowered  fish  yields.   In  addition,  because  glacial 
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lakes  exhibit  characteristics  unique  from  clear 
water  systems  many  of  the  cause/effect  models 
derived  for  such  lakes  (e.g.  phosphorous  input 
versus  chlorophyll  a)  response  must  be  corrected 
for  light  restriction  and  for  forms  of  non-biologi- 
cally  available  phosphorus  prior  to  application  on 
turbid  systems.  Finally,  as  both  reduced  zooplank- 
ton  production  and  fish  yield  are  tied  to  increased 
turbidity,  a  compressed  euphotic  zone  needs  con- 
sideration as  a  negative  modifier  of  areal  fish  pro- 
duction estimates  from  glacial  lakes.  (See  also 
W90- 10434)  (Author's  abstract) 
W90- 10454 


DEEP-LYING  CHLOROPHYLL  MAXIMA  AT 
BIG  LAKE:  IMPLICATIONS  FOR  TROPHIC 
STATE  CLASSIFICATION  OF  ALASKAN 
LAKES. 

Geological  Survey,  Anchorage,  AK. 
P.  F.  Woods. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  195-200,  3  fig, 
1  tab,  11  ref. 

Descriptors:  *Alaska,  *Big  Lake,  *Chlorophyll, 
•Classification,  "Cold  regions,  "Cold  regions  hy- 
drology, "Eutrophication,  'Limnology,  "Trophic 
level,  Water  quality. 

Concerns  over  potential  eutrophication  of  Big 
Lake,  Alaska  have  arisen  because  the  lake's  shore- 
line is  extensively  developed  with  residences,  most 
of  which  have  individual,  on  site  septic  systems. 
Such  concerns  led  to  a  study  of  the  lake's  physical, 
chemical  and  biological  characteristics  during 
1983-1984.  The  range  in  concentration  from  418 
chlorophyll-a  samples  was  0.05  to  46.5  micro- 
grams/L.  The  east  limnological  station  had  signifi- 
cantly higher  chlorophyll-a  concentrations  in  both 
years.  The  highest  concentrations  during  each  year 
at  each  station  occurred  in  deep-lying  chlorophyll 
maxima  within  the  hypolimnion.  Time-depth  plots 
of  chlorophyll-a  were  used  to  illustrate  the  influ- 
ence of  sampling  design  on  the  calculation  of  the 
lake's  mean  chlorophyll-a  concentration.  Three 
sampling  designs  that  ranged  from  Reconnais- 
sance-level to  in  vivo  flourometric  ranging  from 
1.16  to  4.96  micrograms/L.  The  largest  mean  con- 
centrations were  calculated  from  samples  collected 
throughout  the  euphotic  zone;  the  other  two  sam- 
pling designs  were  restricted  to  the  epilimnion  and 
therefore  failed  to  sample  the  deep-lying  chloro- 
phyll maxima.  (See  also  W90- 10434)  (Author's  ab- 
stract) 
W90-10455 


PRIMARY  PRODUCTION,  CHLOROPHYLL, 
AND  NUTRIENTS  IN  HORSESHOE  LAKE, 
POINT  MACKENZIE,  ALASKA. 

Geological  Survey,  Anchorage,  AK. 
P.  F.  Woods,  and  T.  G.  Rowe. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  213-220,  6  fig, 
6  tab,  16  ref. 

Descriptors:  "Agricultural  runoff,  "Chlorophyll, 
"Cold  regions,  "Cold  regions  hydrology,  "Cycling 
nutrients,  "Limnology,  "Oxbow  lakes,  "Primary 
productivity,  "Water  pollution  sources,  Alaska, 
Farm  wastes,  Nitrates,  Nitrogen,  Path  of  pollut- 
ants, Phosphorus,  Phytoplankton. 

A  limnological  study  of  Horseshoe  Lake,  Alaska, 
was  started  in  1985  to  determine  the  relationship 
between  nutrients  and  primary  production  in  the 
64.8  sq  ha  lake  prior  to  and  after  any  influx  of  dairy 
wastes  produced  by  the  nearby  Point  MacKenzie 
Agricultural  Project.  Results  are  documented  from 
data  collected  from  June  through  September  1985 
at  Horseshoe  Lake's  east  arm.  This  is  the  part  of 
the  lake  nearest  the  agricultural  project.  Concen- 
trations of  total  phosphorous,  dissolved  inorganic 
nitrogen,  and  chlorophyll-a  were  characteristic  of 
oligotrophic  lakes  as  was  integral  primary  produc- 
tion, which  ranged  from  44.2  to  104.5  mg  C/sq  m/ 
day.  The  ratio  of  dissolved  inorganic  nitrogen  and 
dissolved  orthophosphorus  indicated  that  phyto- 


plankton growth  was  limited  by  nitrogen,  not 
phosphorous.  Concentrations  of  dissolved  chlo- 
ride, instead  of  nitrate  are  used  as  the  primary 
tracer  of  dairy  wastes  because  the  nitrogen  budget 
of  Horseshoe  Lake  may  be  augmented  by  nitrogen 
fixed  by  the  dense  stands  of  alder  trees  that  occupy 
the  lake's  7.5  km  shoreline.  (See  also  W90- 10434) 
(Author's  abstract) 
W90- 10457 


THAWING  OF  GROUND  FROST  ON  A 
DRAINED  AND  UNDRAINED  BOREAL  WET- 
LAND SITE. 

Alberta  Univ.,  Edmonton.  Dept.  of  Forest  Science. 
For  primary  bibliographic  entry  see  Field  2C. 
W90- 10459 


SUSPENDED  SEDIMENT  BUDGET  OF  A  GLA- 
CIER-FED LAKE  -  EKLUTNA  LAKE,  ALASKA. 

R  and  M  Consultants,  Inc.,  Anchorage,  AK. 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 10489 


21.  Water  In  Plants 


MANAGEMENT  AND  DEVELOPMENT  OF 
AQUATIC  HABITAT  IN  AGRICULTURAL 
DRAINAGE  SYSTEMS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary  bibliographic   entry  see   Field   6G. 

W90-09556 


PLANT  WATER   RELATIONS   AND   IRRIGA- 
TION MANAGEMENT. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Lab.  for  Rural 

Research. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09566 


IMPORTANCE  OF  IRRIGATION  REGIME, 
DRIPLINE  PLACEMENT  AND  ROW  SPACING 
IN  THE  DRIP  IRRIGATION  OF  SUGAR  CANE. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09567 


PLANT-WATER  RELATIONS  OF  SUGAR- 
CANE (SACCHARUM  OFFICINARUM  L.) 
UNDER  A  RANGE  OF  IRRIGATED  TREAT- 
MENTS. 

Institute  of  Hydrology,  Wallingford  (England). 

J.  Roberts,  R.  A.  Nayamuth,  C.  H.  Batchelor,  and 

G.  C.  Soopramanien. 

Agricultural  Water  Management  AWMADF,  Vol. 

17,  No.  1/3,  p  95-115,  January  1990.  8  fig,  3  tab,  33 

ref. 

Descriptors:  "Agriculture,  "Developing  countries, 
"Drip  irrigation,  "Irrigation  practices,  "Plant  phys- 
iology, "Plant  water  potential,  "Soil-water-plant 
relationships,  "Sugarcane,  "Water  management, 
"Water  stress,  Evaporation,  Leaves,  Mauritius, 
Photosynthesis,  Plant  growth,  Soil  water  deficit, 
Stomatal  transpiration. 

Studies  carried  out  in  the  dry  north  of  Mauritius 
examined  the  plant-water  relationships  of  sugar- 
cane receiving  varying  amounts  of  water  supplied 
by  drip  irrigation.  Irrigation  supply  was  based  on  a 
Penman  potential  requirement  modified  with  a 
crop  factor  appropriate  to  sugar-cane  (ETc).  Four 
treatments  were  compared,  1.5,  1.0  or  0.5  ETc  as 
well  as  a  rainfed  treatment.  Measurements  were 
made  of  leaf  water  potential  and  its  components, 
osmotic  potential  and  turgor  potential.  Net  photo- 
synthesis, stomatal  conductance  and  leaf  or  total 
extension  growth  were  measured  throughout  sev- 
eral days  in  November  and  December  1986  and 
1987.  Leaf  water  potential  was  very  close  to  zero 
in  all  irrigated  treatments  before  dawn  and  only  in 
rain-fed  treatments  was  it  significantly  lower. 
During  daylight  periods  differences  emerged  be- 
tween irrigated  treatments.  Leaf  water  potential 
fell  to  as  low  as  -1.7  to  1.8  MPa  in  rain-fed  cane  in 


dry  periods  and  at  this  point  photosynthesis,  sto- 
matal conductance  and  leaf  extension  growth  were 
very  low.  Intermediate  rates  of  photosynthesis, 
stomatal  conductance  and  growth  were  observed 
in  cane  receiving  0.5  ETc.  The  two  highest  irriga- 
tion treatments  were  usually  similar  both  in  water 
relations,  growth  and  gas  exchange  but  occasional- 
ly the  1.5  ETc  treatment  had  a  slightly  lower 
water  potential  and  the  physiological  variables  also 
had  lower  rates.  This  was  probably  caused  by 
temporary  waterlogging  and  poor  soil  aeration.  In 
two  studies  of  the  development  of  water  stress,  leaf 
extension  rates  were  much  more  sensitive  to  stress 
than  photosynthesis  or  stomatal  conductance.  The 
best  index  of  a  requirement  for  water  was  therefore 
the  depression  of  daytime  leaf  extension,  which 
would  even  fall  in  well-irrigated  treatments  under 
high  evaporative  demand  conditions.  Recovery 
from  water  stress  was  quite  rapid  with  photosyn- 
thesis, stomatal  conductance  and  leaf  growth  re- 
covering in  a  few  days  to  rates  which  often  ex- 
ceeded those  of  unstressed  cane.  (Author's  ab- 
stract) 
W90-09568 


TOLERANCE  OF  SUGARCANE  TO  WATER 
STRESS  DURING  ITS  MAIN  DEVELOPMENT 
PHASES. 

Inyoni  Yami  Swaziland  Irrigation  Scheme,  P.O. 

Box  1,  Tshaneni,  Swaziland. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09569 


IRRIGATION    RESEARCH,    DEVELOPMENT 
AND  PRACTICE  EN  MAURITIUS. 

Sugar  Industry  Research  Inst.,  Reduit  (Mauritius). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09570 


TROPICALISATION  OF  AUTOMATIC 

WEATHER  STATIONS  AND  INITIAL  RE- 
SULTS FOR  IMPROVED  IRRIGATION 
WATER  MANAGEMENT  IN  REUNION 
ISLAND. 

Institut  de  Recherches  Agronomiques  Tropicales 
et  des  Cultures  Vivrieres,  St.-Denis  (Reunion). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09571 


SOIL  PHYSICS  AND  IRRIGATION:  TAPPING 
THE  POTENTIAL  FOR  DRIP. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Dryland 

Crops  and  Soils  Research  Program. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09573 


SOIL  WATER  STATUS:  A  CONCEPT  FOR 
CHARACTERISENG  SOIL  WATER  CONDI- 
TIONS BENEATH  A  DRIP  IRRIGATED  ROW 
CROP. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09574 


CONTROL  OF  DRIP  IRRIGATION  OF  SUGAR- 
CANE USING  'INDEX'  TENSIOMETERS: 
SOME  COMPARISONS  WITH  CONTROL  BY 
THE  WATER  BUDGET  METHOD. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09575 


RESOURCE  USE  IN  INTERCROPPING  SYS- 
TEMS. 

University   of  East  Anglia,   Norwich  (England). 

School  of  Development  Studies. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09576 


RESPONSE  OF  SELECTED  LEGUME  COM- 
PANION CROPS  TO  IRRIGATION  FREQUEN- 
CIES. 

Sri  Lanka  Univ.,  Peradeniya.  Faculty  of  Agricul- 
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ture. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09577 


ASSESSMENT  OF  DRIP  IRRIGATION  OF 
SUGAR  CANE  ON  POORLY  STRUCTURED 
SOILS  IN  SWAZILAND. 

Royal  Swaziland  Sugar  Corp.,  Simunye. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09584 


COTTON  MANAGEMENT  STRATEGIES  FOR 
A  SHORT  GROWING  SEASON  ENVIRON- 
MENT: WATER-NITROGEN  CONSIDER- 
ATIONS. 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Agronomy, 

Horticulture,  and  Entomology. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09585 


WATER   DEFICIT   DEVELOPMENT   IN   OLD 
AND  NEW  SOYBEAN  CULTTVARS. 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09586 


SODL  WATER  BALANCE  AND  DRY  MATTER 
PRODUCTION  MODEL:  I.  SODL  WATER  BAL- 
ANCE OF  OAT. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic   entry  see  Field  2G. 
W90-09588 


RESPONSE  OF  WINTER  WHEAT  TO  N  AND 
WATER:  GROWTH,  WATER  USE,  YIELD  AND 
GRAIN  PROTEIN. 

Saskatchewan  Univ.,  Saskatoon.  Crop  Develop- 
ment Centre. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09602 


EFFECTS  OF  FLURPRIMIDOL,  MEFLUI- 
DDDE,  AND  SOIL  MOISTURE  ON  ST.  AUGUS- 
ITNEGRASS  EVAPOTRANSPIRATION  RATE. 

Iexas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09605 


PLANT  WATER  RELATIONS  AS  AFFECTED 
BY  HEAVY  METAL  STRESS:  A  REVIEW. 

Barcelona  Univ.  (Spain).  Dept.  de  Fisiologia  Vege- 
tal. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-O96O8 


IHERMAL  FLOODING  INJURY  OF  WOODY 
SWAMP  SEEDLINGS. 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
L.  A.  Donovan,  N.  J.  Stumpff,  and  K.  W. 
McLeod. 

lournal  of  Thermal  Biology  JTPIDS,  Vol.  14,  No. 
),  p  147-154,  July  1989.  8  fig,  37  ref.  DOE  Con- 
Tact  DE-AC09-76SROO-819. 

Descriptors:  'Cypress  swamps,  'Flooding, 
'Heated  water,  'Plant  physiology,  'Thermal  pol- 
ution,  'Water  pollution  effects,  Baldcypress  trees, 
Lethal  limit,  Photosynthesis,  Plant  growth.  Respi- 
ration, Roots,  Transpiration,  Tupelo  trees,  Water 
temperature. 

laxodium  distichum  (bald  cypress)  and  Nyssa 
iquatica  (water  tupelo)  seedlings  were  exposed  to 
varying  combinations  of  elevated  temperature  and 
looding  conditions.  A  hypothesized  mechanism  of 
:he  interaction  of  high  temperature  and  flooding 
was  proposed  whereby  temperatures  <  30  C 
[compensation  point)  represent  ambient  flooding 
;onditions  to  which  woody  swamp  species  are 
idapted.  In  the  range  30-35  C,  the  compensation 
joint  is  exceeded,  depleting  carbohydrate  reserves 
ind  causing  starvation  injury.  From  35  C  up  to 
lirect  injury  temperatures  (>45  C),  the  timing  of 
looding  becomes  important.  When  sub-lethal  ele- 


vated temperatures  occur  in  the  absence  of  flood- 
ing, plant  roots  generally  have  an  adequate  oxygen 
supply;  increasing  aerobic  root  respiration  results 
in  starvation  injury.  When  elevated  temperatures 
occur  concurrently  with  increased  water  level, 
oxygen  may  be  limiting  since  substrate  oxygen  is 
quickly  depleted  upon  soil  water-logging.  In- 
creased respiration  would  therefore  be  predomi- 
nantly anaerobic,  resulting  in  a  quicker  depletion 
of  carbohydrate  reserves.  The  upper  threshold  of 
thermal  tolerance  is  established  by  the  temperature 
at  which  direct  injury  of  root  membranes  occurs. 
If  this  temperature  is  reached,  the  irreversible 
membrane  damage  will  quickly  lead  to  plant  death. 
Below  this  threshold,  flooding  and  high  tempera- 
ture damage  results  from  the  interaction  of  acceler- 
ated metabolic  rate  and  reduced  oxygen  availabil- 
ity. Long-term  exposure  to  flooding  at  tempera- 
tures below  the  direct  injury  threshold  may  also 
lead  to  plant  damage  or  death.  Damage  can  be 
reduced  if  the  temperature  drops,  lowering  the 
metabolic  rate  and  restoring  the  hormonal  response 
to  flooding,  thereby  reestablishing  oxygen  avail- 
ability. (Sand-PTT) 
W90-09624 


MAIZE  ROOT  DEVELOPMENT  UNDER  VARI- 
OUS LEVELS  OF  SALINITY  AND  WATER  DIS- 
TRD3UTION. 

Agriculture     and     Water     Resources     Research 
Centre,   Baghdad  (Iraq).   Dept.   of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  3C. 
W90-09655 


PLANT  DENSITY  AND  NITROGEN  FERTILIZ- 
ER ON  PEARL  MILLET  PRODUCTION  IN 
NIGER. 

International     Fertilizer     Development     Center, 

Muscle  Shoals,  AL.  West  Africa  Div. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09718 


IRRIGATION  SUBSURFACE  RETURN  FLOWS 
AND  WATER  USE  IN  LYSIMETERS  CON- 
TAINING APPLE  TREES. 

Agriculture  Canada,  Summerland  (British  Colum- 
bia). Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09719 


WATER  REQUIREMENT  FOR  CORN  ROOT 
EXPANSION  GROWTH. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Hor- 
ticulture. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09722 


EFFECT  OF  DRIP-LINE  PLACEMENT  AND 
RESIDUE  INCORPORATION  ON  THE 
GROWTH  OF  DRIP-IRRIGATED  COTTON. 

Hebrew   Univ.   of  Jerusalem,   Rehovoth  (Israel). 

Faculty  of  Agriculture. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09750 


CANOPY  SURFACE  CONDUCTANCE  OF  UN- 
STRESSED WHEAT  AND  ITS  WEATHER  DE- 
PENDENCE. 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa). 

For  primary  bibliographic   entry  see  Field   2D. 

W90-09754 


PARTITIONING  OF  RAINFALL  IN  A  EUCA- 
LYPT  FOREST  AND  PINE  PLANTATION  IN 
SOUTHEASTERN  AUSTRALIA:  II.  STEM- 
FLOW  AND  FACTORS  AFFECTING  STEM- 
FLOW  IN  A  DRY  SDEROPHYLL  EUCALYPT 
FOREST  AND  A  PINUS  RADIATA  PLANTA- 
TION. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 

R.  H.  Crockford,  and  D.  P.  Richardson. 
Hydrological  Processes  HYPRE3,  Vol.  4,  No.  2,  p 
145-155,   April/May    1990.   2  fig,   6  tab,    13  ref. 


Water  In  Plants — Group  21 

Descriptors:  'Eucalyptus  trees,  'Forest  water- 
sheds, 'Pine  trees,  'Rainfall  impact,  'Stemflow, 
Australia,  Canopy,  Hydrologic  budget,  Leaves, 
Rainfall  penetration,  Soil-water-plant  relationships. 

A  seven-year  event-based  study  was  performed  as 
part  of  a  project  established  to  quantify  the  hydro- 
logical  and  associated  chemical  processes  in  a  rural 
catchment  (composed  of  grasslands,  eucalypt 
forest,  and  pine  plantations)  in  Australia,  where  the 
rainfall  was  partitioned  into  throughfall,  stemflow, 
and  interception.  The  stemflow  yields  of  the  for- 
ests were  quantified,  compared,  and  presented  on 
an  annual  basis  for  four  years.  The  stemflow  yields 
of  the  pines  (as  percentage  of  rainfall)  is  2.3  times 
that  of  the  eucalypts,  because  the  pines  have  fewer 
drip  points  due  to  the  more  vertical  trunks,  cou- 
pled with  less  hydrophobic  bark.  In  addition,  a 
proportion  of  pine  needles  are  angled  above  the 
horizontal  and  collected  water  can  be  channelled 
to  the  branches.  The  influence  of  rain  angle  on 
stemflow  yield  may  be  important  in  forests  with 
relatively  small  canopy  cover,  and  will  also 
depend  on  tree  structure,  the  exposed  area  of 
wood,  and  the  surface  area  of  the  trunk  relative  to 
the  branches.  In  selecting  trees  for  assessment  of 
stemflow  yield,  attention  should  be  paid  to  charac- 
teristics such  as  leaf  shape,  and  orientation,  branch 
angle,  bark  type,  and  flow  path  obstructions  (po- 
tential drip  points),  as  well  as  tree  size,  crown  size, 
and  exposure.  Stemflow  will  also  be  affected  by 
other  factors  such  as  event  evaporative  dry  gaps, 
antecedent  weather  conditions,  and  season  (which 
will  affect  leaf  area).  (See  also  W90-09777)  (Fish- 
PTT) 
W90-09778 


PARTITIONING  OF  RAINFALL  IN  A  EUCA- 
LYPT FOREST  AND  PINE  PLANTATION  IN 
SOUTHEASTERN  AUSTRALIA:  III.  DETERMI- 
NATION OF  THE  CANOPY  STORAGE  CAPAC- 
ITY OF  A  DRY  SDEROPHYLL  EUCALYPT 
FOREST. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 

R.  H.  Crockford,  and  D.  P.  Richardson. 
Hydrological  Processes  HYPRE3,  Vol.  4,  No.  2,  p 
157-167,   April/May    1990.   4  fig,   7   tab,    11   ref. 

Descriptors:  'Canopy,  'Eucalyptus  trees,  'Forest 
watersheds,  'Interception,  'Leaves,  'Storage  ca- 
pacity, 'Tree  bark,  Australia,  Climatic  changes, 
Hydrologic  budget,  Pine  trees,  Rainfall-runoff  rela- 
tionships, Soil-water-plant  relationships,  Species 
composition. 

A  seven-year  event-based  study  was  performed  as 
part  of  a  project  established  to  quantify  the  hydro- 
logical  and  associated  chemical  processes  in  a  rural 
catchment  (composed  of  grasslands,  eucalypt 
forest,  and  pine  plantations)  in  Australia,  where  the 
rainfall  was  partitioned  into  throughfall,  stemflow, 
and  interception.  In  order  to  generalize  the  find- 
ings of  this  study,  the  influence  of  species  composi- 
tion on  interception  loss  and  canopy  storage  capac- 
ity had  to  be  assessed.  Canopy  storage  capacity  is 
considered  to  be  the  maximum  amount  of  water 
that  can  be  held  on  the  external  surface  of  the 
trees.  The  canopy  storage  capacity  of  a  dry  sdero- 
phyll  eucalypt  forest  was  estimated  by  measuring 
the  water  holding  capacity  of  all  components  of  a 
range  of  tree  sizes  of  the  three  major  species, 
together  with  the  surface  areas  of  the  structural 
components  and  leaf.  It  was  concluded  that  the 
leaf  area  and  water  holding  capacity  of  the  leaf  has 
relatively  little  influence  on  the  canopy  storage 
capacity  of  this  forest.  The  most  important  contrib- 
uting factor  is  the  wood  of  the  thick  fibrous  barked 
species  E.  macrorhyncha.  The  species  composition 
of  dry  sclerophyll  eucalypt  forests  may  be  almost 
100%  smoothbarks  of  E.  macrorhyncha.  The  spe- 
cies composition  is  therefore  very  important  when 
assessing  the  canopy  storage  capacity.  The  influ- 
ence of  climatic  variation  on  leaf  area  and  the 
water  holding  capacity  of  the  bark  of  E.  macror- 
hyncha suggest  that  the  canopy  storage  capacity 
value  of  0.39  mm  is  unlikely  to  change  much 
except  under  extreme  conditions  of  drought  and 
rainfall.  A  general  finding  is  that  an  understanding 
of  forest  wetting  and  water  storage  processes  is 
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desirable  if  canopy  storage  capacity  is  to  be  esti- 
mated. (See  also  W90-09777)  (Fish-PTT) 
W90-O9779 


PARTITIONING  OF  RAINFALL  IN  A  EUCA- 
LYPT  FOREST  AND  PINE  PLANTATION  IN 
SOUTHEASTERN  AUSTRALIA:  TV.  THE  RE- 
LATIONSHIP OF  INTERCEPTION  AND 
CANOPY  STORAGE  CAPACITY,  THE  INTER- 
CEPTION OF  THESE  FORESTS,  AND  THE 
EFFECT  ON  INTERCEPTION  OF  THINNING 
THE  PINE  PLANTATION. 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 

R.  H.  Crockford,  and  D.  P.  Richardson. 
Hydrological  Processes  HYPRE3,  Vol.  4,  No.  2,  p 
169-188,  April/May  1990.  10  fig,  10  tab,  13  ref. 

Descriptors:  *Canopy,  'Eucalyptus  trees,  'Evapo- 
ration, 'Forest  watersheds,  'Interception,  'Pine 
trees,  'Rainfall  impact,  'Storage  capacity,  Austra- 
lia, Interception  loss,  Rainfall-runoff  relationships, 
Regression  analysis,  Soil-water-plant  relationships, 
Stemflow,  Throughfall. 

A  seven-year  event-based  study  was  performed  as 
part  of  a  project  established  to  quantify  the  hydro- 
logical  and  associated  chemical  processes  in  a  rural 
catchment  (composed  of  grasslands,  eucalypt 
forest,  and  pine  plantations)  in  Australia,  where  the 
rainfall  was  partitioned  into  throughfall,  stemflow, 
and  interception.  The  canopy  storage  capacity/ 
interception  interaction  for  the  eucalypt  forest  was 
assessed  by  comparing  a  gravimetric  estimate  of 
canopy  storage  capacity  with  interception.  The 
maximum  possible  value  for  canopy  storage  capac- 
ity was  found  to  be  a  small  proportion  of  intercep- 
tion for  events  of  all  sizes.  This  suggests  that 
evaporation  of  intercepted  water  during  the  con- 
tinuous events  was  responsible  for  most  of  the 
interception.  This  'within  event'  evaporation  ap- 
pears to  be  responsible  also  for  the  net  rainfall/ 
gross  rainfall  estimate  of  canopy  storage  capacity 
being  four  times  the  gravimetric  value.  For  pines 
the  regression  estimate  was  more  closely  related  to 
interception.  Interception,  throughfall,  and  stem- 
flow  of  these  forests  were  measured  for  four  years. 
Overall  average  interception  was  11.4%  of  precipi- 
tation for  the  eucalypt  forest  and  18.3%  for  the 
pine  plantation.  The  effect  of  thinning  on  the 
throughfall,  stemflow,  and  interception  in  a  Pinus 
radiata  plantation  is  such  that:  throughfall  in- 
creased, interception  decreased  but  not  in  propor- 
tion to  the  removed  biomass;  stemflow  decreased 
on  an  area  basis,  but  increased  on  a  per  tree  basis. 
A  positive  relationship  is  established  between  inter- 
ception and  stemflow  on  the  thinned  plantation  but 
not  in  the  unthinned.  The  periodic  variations  in 
interception  and  errors  inherent  in  its  estimation 
suggest  that  caution  should  be  exercised  when 
using  average  interception  figures  in  water  balance 
studies.  (See  also  W90-09777)  (Fish-PTT) 
W90-09780 


DROUGHT     RESEARCH     PRIORITIES     FOR 
THE  DRYLAND  TROPICS. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09811 


PRINCIPLES  OF  CROP  USE,  DRY  MATTER 
PRODUCTION,  AND  DRY  MATTER  PARTI- 
TIONING THAT  GOVERN  CHOICES  OF 
CROPS  AND  SYSTEMS. 

Reading  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09816 


APPLICATIONS  OF,  AND  LIMITATIONS  TO, 
CROP  GROWTH  SIMULATION  MODELS  TO 
FIT  CROPS  AND  CROPPING  SYSTEMS  TO 
SEMI-ARID  ENVIRONMENTS. 

Florida  Univ.,  Gainesville.   Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09817 


IDENTIFYING  CROPS  AND  CROPPING  SYS- 
TEMS WITH  GREATER  PRODUCTION  STA- 


BILITY     IN      WATER-DEFICIT      ENVIRON- 
MENTS. 

Central  Research  Inst,  for  Dryland  Agriculture, 

Hyderabad  (India). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09818 


SELECTING  CROPS  AND  CROPPING  SYS- 
TEMS FOR  WATER-LIMITED  ENVIRON- 
MENTS. 

Florida  Univ.,  Gainesville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09819 


ADAPTATION  MECHANISMS  OF  NONCULTI- 
VATED  ARID-ZONE  PLANTS:  USEFUL  LES- 
SONS FOR  AGRICULTURE. 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Pflanzenoekologie. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09824 


CRITICAL  EVALUATION  OF  THE  POSSIBILI- 
TIES FOR  MODIFYING  CROPS  FOR  HIGH 
PRODUCTION  PER  UNIT  OF  PRECIPITA- 
TION. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09825 


BREEDING  FOR  IMPROVED  PLANT  PER- 
FORMANCE IN  DROUGHT-PRONE  ENVI- 
RONMENTS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
ca] Crops  and  Pastures. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09826 


RAIN  FORESTS  OF  THE  OK  TEDI  HEADWA- 
TERS, NEW  GUINEA:  AN  ECOLOGICAL 
ANALYSIS. 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Anthropology  and  Sociology. 

D.  C.  Hyndman,  and  J.  I.  Menzies. 

Journal  of  Biogeography  JBIODN,  Vol.  17,  No.  3, 

p  241-273,  May  1990.  12  fig,  3  tab,  49  ref,  2  append. 

Descriptors:  'Ecology,  'Ecosystems,  'New 
Guinea,  'Rain  forests,  'Rainfall,  Areal  precipita- 
tion, Biomass,  Ecological  distribution,  Excess  rain- 
fall, Headwaters,  Local  precipitation,  Precipita- 
tion, Species  composition,  Species  density. 

The  headwaters  of  the  Ok  Tedi,  Fly  and  Sepik 
Rivers  are  located  in  the  middle  of  the  island  of 
New  Guinea  and  are  populated  by  the  Mountain 
Ok  people.  The  basin  of  the  upper  Ok  Tedi  rises 
from  500  to  2900  m  and  has  been  an  isolated  rain 
forested  region  of  great  antiquity.  It  is  the  wettest 
region  within  the  southern  mid-altitude  fringe  of 
New  Guinea  with  over  7000  mm  of  rainfall  annual- 
ly. There  are  four  natural  vegetation  zones  of 
which  only  one,  Lower  Montane  Rain  Forest,  is 
regularly  inhabited  and  cultivated  by  people,  al- 
though all  zones  are  exploited  for  natural  re- 
sources. The  flora  and  fauna  are  rich  and  diverse. 
Heavy  rainfall  and  persistent  cloudiness  result  in 
lower  than  expected  temperatures  and  high  rela- 
tive humidity.  The  everwet  weather,  high  relative 
humidity  and  nearly  perpetual  cloudiness  com- 
presses ecological  zonation  producing  extremely 
diversified  biota  in  a  comparatively  small  area  with 
high  levels  of  locally  endemic  species.  (Author's 
abstract) 
W90- 10223 


LOTIC  VEGETATION  DYNAMICS  FOLLOW- 
ING DISTURBANCE  ALONG  THE  SWAN  AND 
APSLEY  RIVERS,  TASMANIA,  AUSTRALIA. 

Tasmania  Univ.,  Hobart  (Australia).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 10224 


TOLERANCE  OF  CHLORIDE  AND  SUL- 
PHATE SALINITY  E\  CHICKPEA  (CICER 
ARIETINUM). 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 
of  Soils. 

For  primary  bibliographic  entry  see  Field  3C. 
W90- 10331 

2J.  Erosion  and  Sedimentation 


RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  SALTON  SEA 
AREA,  CALIFORNIA,  1986-87. 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09529 


SEDIMENTATION  STUDIES  ON  GANDHISA- 
GAR  RESERVOIR. 

Vikram  Univ.,  Ujjain  (India).  School  of  Studies  in 

Zoology. 

K.  S.  Rao,  K.  N.  Kartha,  and  S.  Shrivastava. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  74,  No.  4,  p  439-444,  1989.  3  fig,  1 

tab,  9  ref. 

Descriptors:  'Gandhisagar  Reservoir,  'Reservoir 
sediments,  'Reservoir  silting,  'Sedimentation, 
'Suspended  load,  Catchment  areas,  Chhoti  Kali- 
sindh  River,  India,  Reservoir  operation,  River 
sediments. 

Sedimentation  data  were  collected  from  7  gaging 
localities  along  the  Gandhisagar  Reservoir  catch- 
ment area  in  India.  About  4.3%  of  the  gross  capac- 
ity of  the  reservoir  was  lost  due  to  accelerated 
sedimentation  between  1962  and  1975.  Grain  size 
analysis  shows  that  the  sediment  consisted  of 
40.80%  clay,  51.99%  silt,  6.30%  sand,  and  1.12% 
gravel.  Most  of  the  suspended  load  comes  from  the 
Chhoti  Kalisindh  River.  The  data  suggests  that 
suitable  measures  should  be  taken  to  divert  this 
tributary  to  prevent  the  major  silt  input  from  the 
catchment.  The  silt  input  in  the  Gandhisagar  Res- 
ervoir should  be  monitored  constantly  and  the  rate 
of  siltation  prevented  by  using  all  available  reser- 
voir management  methods.  Some  4.3%  of  the 
gross  storage  capacity  of  the  reservoir  was  lost 
between  1962  and  1975.  The  reasons  for  the  higher 
rate  of  siltation  include  the  construction  of  an 
insufficient  number  of  stop-dams  in  the  tributaries 
and  the  fact  that  about  66%  of  the  catchment  area 
consists  of  cultivated  land,  while  only  3.62%  con- 
sists of  woodlands.  There  is  therefore  a  tendency 
for  loose  soil  to  accumulate  in  the  reservoir  bed. 
Based  on  the  present  data,  the  immediate  construc- 
tion of  stop  dams  at  strategic  river  locations,  in- 
tense afforestation  in  the  catchment  area,  and  other 
conservation  and  reservoir  management  methods 
must  be  implemented  immediately  to  save  the  res- 
ervoir from  a  premature  end.  (Sand-PTT) 
W90-09620 


EFFECT   OF   ANTECEDENT   FREEZE-THAW 

FREQUENCY  ON  RUNOFF  AND  SOIL  LOSS 

FROM  FROZEN  SOIL  WITH  AND  WITHOUT 

SUBSOIL     COMPACTION     AND     GROUND 

COVER. 

Agriculture      Canada,      Charlottetown      (Prince 

Edward  Island).  Research  Station. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-09720 


FLOOD  HYDROGRAPH  ESTIMATION  FROM 
ARID  CATCHMENT  MORPHOLOGY. 

Sultan  Qaboos  Univ.,  Muscat  (Oman).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-09775 


VADOSE-ZONE  RECHARGE  AND  WEATHER- 
ING IN  AN  EOCENE  SAND  DEPOSIT,  EAST 
TEXAS,  U.S.A. 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
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ogy. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09795 


SEDIMENT  DELIVERY  RATIO  PREDICTION 
EQUATIONS  FOR  SHORT  CATCHMENT 
SLOPES  IN  A  HUMID  TROPICAL  ENVIRON- 
MENT. 

Ondo  State  Univ.,  Ado-Ekiti  (Nigeria).  Dept.  of 

Geography. 

F.  S.  Ebisemiju. 

Journal  of  Hydrology  JHYDA7,  Vol.  114,  No.  1/ 

2,  p   191-208,  March   1990.  5  fig,  7  tab,  28  ref. 

Descriptors:  *Erosion,  *Infiltration,  *Sediment 
erosion,  *Slope  degradation,  *Soil  erosion,  •Tropi- 
cal regions,  Bank  erosion,  Regression  analysis, 
Slopes,  Stream  banks,  Vegetation  effects,  Water- 
sheds. 

A  long-term  empirical  investigation  of  sediment 
delivery  process  dynamics  on  bare  and  fully  vege- 
tated catchment  slopes  in  southwestern  Nigeria 
was  performed.  A  man-induced  change  from  vege- 
tated to  bare  surfaces  results  in  a  400-fold  increase 
in  the  volume  of  eroded  material  while  soil  loss 
increases  by  about  3  orders  of  magnitude.  While 
slope  gradient  and  soil  erodibility  exercise  the 
strongest  controls  on  erosion  and  soil  loss  on  bare 
hillslopes,  the  latter  is  the  dominant  factor  on 
vegetated  plots.  The  volume  of  deposited  material 
is  most  strongly  controlled  by  slope  length  on  both 
surfaces,  with  infiltration  playing  a  secondary, 
though  significant,  role.  The  average  sediment  de- 
livery ratios  are  88%  and  16%  for  bare  and  vege- 
tated hillslopes,  respectively.  The  stepwise  multi- 
ple regression  models  explain  92%  and  85%  of  the 
variance  in  sediment  delivery  ratios  on  bare  and 
vegetated  hillslopes,  respectively,  and  reveal  that 
slope  gradient  and  length  are  the  dominant  factors 
controlling  sediment  delivery  to  stream  channels 
from  bare  and  vegetated  slopes,  respectively.  (Au- 
thor's abstract) 
W90-09800 


IMPORTANCE  OF  ORGANIC-INORGANIC 
REACTIONS  TO  MODELING  WATER-ROCK 
INTERACTIONS  DURING  PROGRESSIVE 
CLASTIC  DIAGENESIS. 

Wyoming  Univ.,  Laramie.  Enhanced  Oil  Recovery 

Inst. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09884 


COMPILATION  OF  MEAN  ANNUAL  SUS- 
PENDED-SEDIMENT YIELDS  FOR  SELECT- 
ED STREAMS  DRAINING  BASINS  WITHIN 
AND  ADJACENT  TO  COAL  FIELDS  IN  THE 
EASTERN  UNITED  STATES. 
Geological  Survey,  West  Trenton,  NJ.  Water  Re- 
sources Div. 
E.  Hickman. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-80,  1989.  57p,  3  fig,  29  ref,  4 
append. 

Descriptors:  *Coal  mining,  *Sediment  yield,  'Sus- 
pended sediments,  Coal  fields,  Drainage  basins, 
Sediment  data. 

Mean  annual  suspended-sediment  yields  are  listed 
for  481  selected  stations  on  streams  draining  basins 
within  and  adjacent  to  the  coal  fields  of  the  East- 
ern Coal  Province  and  the  eastern  region  of  the 
Interior  Coal  Province  of  the  Eastern  United 
States.  The  drainage  basin  of  each  of  these  stations 
has  an  area  of  100  and  10,000  sq  km;  one  third  or 
less  of  the  basin  drains  to  a  manmade  impound- 
ment. Also  listed  are  the  percentage  of  the  basin 
wvered  by  forest,  the  mean  stream-channel  gradi- 
ent of  the  basin,  and  any  coal-mining  activity  in  the 
basin.  (USGS) 
W90-09889 


SUMMARY  OF  FLUVIAL-SEDIMENT  STUD- 
IES IN  OHIO,  THROUGH  1987. 

3eological   Survey,   Columbus,   OH.   Water   Re- 
lources  Div. 


S.  M.  Hindall. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4066, 
December  1989.  29p,  6  fig,  3  tab,  15  ref. 

Descriptors:  *Fluvial  sediments,  *Hydrologic  data 
collections,  'Ohio,  'Sediments,  'Suspended  sedi- 
ments, Discharge  estimation,  Sediment  data. 

The  U.S.  Geological  Survey,  in  cooperation  with 
other  Federal,  State,  and  local  agencies,  has  been 
collecting  fluvial  sediment  data  from  Ohio  streams 
since  April  1950.  This  report  summarizes  the  data 
collected  for  the  period  April  1950  through  1987. 
In  addition,  trends  in  annual  suspended-sediment 
discharge  in  Ohio  streams  are  examined  and  dis- 
cussed, and  a  technique  is  presented  for  estimating 
discharge  at  ungaged  points  on  Ohio  streams. 
(USGS) 
W90-09900 


INVESTIGATION  OF  SEDIMENT  TRANS- 
PORT IN  THE  AUSTRIAN  PART  OF  THE 
DANUBE  USING  ENVIRONMENTAL  ISO- 
TOPES. 

Bundesversuchs-  und  Forschungsanstalt  Arsenal, 
Vienna  (Austria). 

D.  Rank,  M.  Kralik,  K.  Augustin-Gyurits,  F. 
Maringer,  and  V.  Rajner. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March- April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  637-646.  9  fig,  2tab,  6  ref. 

Descriptors:  'Danube  River,  'Environmental  trac- 
ers, 'Hydroelectric  plants,  'Isotope  studies,  'Sedi- 
ment transport,  'Sedimentation,  'Tracers,  Austria, 
Beryllium  radioisotopes,  Cesium  radioisotopes,  En- 
vironmental isotopes,  Stable  isotopes,  Strontium 
radioisotopes,  Tritium. 

During  the  last  30  years,  eight  hydroelectric  power 
plants  have  been  constructed  along  the  Austrian 
part  of  the  Danube;  as  a  consequence,  sediment 
transport  and  deposition  have  changed  consider- 
ably. Thick  piles  of  fine  sediments  have  accumulat- 
ed in  the  uppermost  of  the  chain  of  reservoirs 
(Aschach)  from  1964  onward.  The  task  of  this 
preliminary  study  is  to  investigate  which  informa- 
tion on  sedimentation  and  sediment  transport  can 
be  obtained  using  environmental  isotope  methods. 
The  tritium  content  and  the  stable  isotope  ratios  of 
the  pore  water  were  measured.  Chemical  constitu- 
ents and  radionuclides  (Be-7,  Sr-90,  Cs-137)  were 
investigated  in  several  size  fractions  of  the  sedi- 
ments. Preliminary  results  obtained  from  measur- 
ing the  H-3  content  of  the  pore  water  indicate  that 
the  pore  water  is  mainly  the  original  Danube  water 
entrapped  during  sedimentation.  Apart  from  the  H- 
3  peak  in  the  1960s,  a  second  smaller  peak  was 
detected,  corresponding  to  precipitation  with  high 
H-3  content  in  the  Austrian  Alps  in  May  1974.  Up 
to  April  1986,  the  Cs-137  content  of  the  sediments 
decreased  from  its  maximum  in  1963.  Measure- 
ments on  post-Chernobyl  samples  taken  from  all 
reservoirs  in  October  1986  show  an  increase  in  Cs- 
137  concentration  of  about  two  orders  of  magni- 
tude. There  is  a  more  or  less  continuous  decrease 
in  Be-7  content  along  the  chain  of  reservoirs,  possi- 
bly due  to  different  sedimentation  rates  of  redistri- 
bution. (See  also  W90-09551)  (Author's  abstract) 
W90-09989 


STUDY  OF  THE  EVOLUTION  OF  DREDGED 
MATERIAL  DISCHARGES  BY  MEANS  OF  RA- 
DIOACTIVE TRACERS. 

Commissariat     a     I'Energie     Atomique,     Saclay 

(France).  Centre  d'Etudes  Nucleaires. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09990 


RIVER  PROCESSES  METHODOLOGICAL  AP- 
PROACH: EXPERIENCE  WITH  THE  RIVER 
MUSONE,  ITALY. 

Florence  Univ.  (Italy).  Dept.  of  Civil  Engineering. 
I.  Becchi,  and  G.  S.  Tazioli. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 


um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  683-696.  10  fig,  10  ref. 

Descriptors:  'Bed  load,  'Isotope  studies,  'Isotopic 
tracers,  'River  flow,  'River  sediments,  'Sediment 
transport,  'Tracers,  Analytical  methods,  Flood 
data,  Italy,  Musone  River,  River  beds. 

The  experimental  setup  designed  for  the  Musone 
River,  Italy  is  introduced  as  a  methodological  ap- 
proach to  the  evaluation  of  river  dynamics  in  a 
small  stream.  Rainfall  is  measured  by  rain  gauges  at 
eight  locations.  The  river  is  checked  by  two  main 
stations,  one  of  which  is  designed  for  total  moni- 
toring, including  sediment  transport  and  liquid  dis- 
charge; the  stream  morphology  is  surveyed  by 
means  of  periodical  topographical  measurements. 
Using  continuous  nuclear  measurement  of  sediment 
concentration  and  of  other  river  parameters,  the 
dimension  and  the  velocity  of  river  evolution  can 
be  measured,  giving  a  quantitative  evaluation  of 
the  contribution  of  sediment  transport  to  modify- 
ing the  river  bed.  The  implementation  of  bed  load 
sampling  allows  determination  of  the  importance 
of  large  grain  size  movement  and  its  relative  fre- 
quency in  the  total  load.  The  method  permits  the 
determination  of  the  total  amount  of  sediment  car- 
ried out  to  the  sea,  giving  an  important  increase  of 
knowledge  on  the  evolution  of  the  coastline.  Ex- 
amples of  monitoring  flood  processes  are  present- 
ed, including  the  records  of  the  flood  of  17  January 
1987,  which  had  an  estimated  10  tons  of  bed  load 
transported.  (See  also  W90-09551)  (MacKeen- 
PTT) 
W90-09991 


CHANNEL    ENGINEERING    AND    EROSION 
CONTROL. 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 
Hydrologie  und  Glaziologie. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10003 


PREDICTING  THE  IMPACTS  OF  A  LOGICAL 
MINING  UNIT  SYSTEM  ON  THE  WATER  RE- 
SOURCES OF  AN  AREA. 

Consolidation  Coal  Co.,  Library,   PA.   Research 
and  Development  Dept. 
For  primary  bibliographic  entry  see  Field  4C. 
W90- 10084 


EVALUATION  OF  RUNOFF  AND  EROSION 
FROM  SURFACE-MENED  AREAS. 

Agricultural  Research  Service,  Fort  Collins,  CO. 

Hydro-Ecosystem  Research  Unit. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-10111 


SEDIMENT  TRANSPORT  AND  UNIT  STREAM 
POWER. 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

C.  T.  Yang. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.   1988.  p  265- 

289,  16  fig,  4  tab,  42  ref. 

Descriptors:  'Fluid  mechanics,  'Mathematical 
equations,  'Sediment  transport,  'Unit  stream 
power,  Froude  number,  Incipient  motion,  Mathe- 
matical studies,  Sediment  discharge,  Sediment- 
water  interfaces,  Sedimentation,  Stream  discharge, 
Streamflow,  Turbulent  flow. 

The  basic  approaches  used  in  the  study  of  incipient 
motion  and  sediment  transport  are  examined.  The 
flow  condition  under  which  sediment  particles  on 
the  bed  start  to  move  (the  condition  of  incipient 
motion)  is  important  to  the  study  of  sediment. 
Criteria  for  incipient  motion  can  be  obtained  from 
the  balance  of  forces  acting  on  a  sediment  particle. 
The  magnitudes  of  these  forces  can  be  determined 
from  either  a  shear  stress  or  a  velocity  approach. 
The  basic  approaches  used  in  the  development  of 
sediment    transport    equations    are    deterministic, 
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probabilistic,  and  regression.  It  is  questionable  that 
the  rate  of  sediment  transport  or  concentration  can 
be  consistently  determined  from  water  discharge, 
average  flow  velocity,  energy  slope,  or  shear 
stress.  The  strong  correlation  between  sediment 
concentration  and  unit  stream  power  is  not  affect- 
ed by  the  variation  of  bed  forms,  relative  rough- 
ness, Froude  number,  and  channel  pattern.  The 
fact  that  sediment  concentration  should  be  related 
to  unit  stream  power  can  be  derived  directly  from 
well-established  theories  in  fluid  mechanics  and 
turbulence.  Comparison  between  measured  and 
computed  results  indicates  that  the  unit  stream 
power  equations  are  more  accurate  than  others. 
Due  to  the  complex  nature  of  field  conditions,  it  is 
impossible  to  recommend  one  equation  for  univer- 
sal application.  (See  also  W90-10104)  (Mertz-PTT) 
W90-10112 


CHARACTERISTICS  OF  A  SEDIMENT-LADEN 
FLOW  IN  A  CANAL  AND  CALCULATION  OF 
RELIABILITY. 

For  primary  bibliographic  entry  see  Field  8B. 
W90- 10146 


ONE-DIMENSIONAL  MASS  TRANSPORT  IN 
STREAMS  WITH  ABRUPT  CHANGES  IN  CON- 
CENTRATION AT  THE  INITIAL  SITE. 

T.  G.  Voinich-Syanozhentskii,  L.  D.  Gogeliani, 
and  Y.  A.  Litvin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  7,  p  384-389,  January  1990.  1  fig,  9  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
7,  p  20-23,  July  1989. 

Descriptors:  *Mass  transport,  *Path  of  pollutants, 
♦Rivers,  'Sediment  transport,  Canals,  Estimating 
equations,  Floods,  Intakes,  Irrigation  canals,  Math- 
ematical studies,  Model  studies,  Solute  transport, 
Suspended  sediments. 

Predictive  calculations  of  the  sediment  concentra- 
tion and  the  degree  of  pollution  of  river  waters 
was  used  for  evaluating  the  possible  increase  in  the 
degree  of  pollution  of  the  water-supply  source. 
Formulas  were  developed  to  calculate  the  degree 
of  pollution/suspended  sediment  load  predicted  at 
various  distances  from  an  intake  or  from  the  site  of 
an  accidental  pollutant  release/flood-caused  tur- 
bidity. These  equations  were  applied  to  estimation 
of  suspended  sediments  approaching  a  hydroelec- 
tric plant  intake,  to  calculation  of  sediments  with 
adsorbed  trace  metals  in  irrigation  canals,  to  pro- 
tection of  water  supply  intakes  from  excess  sedi- 
ments capable  of  clogging  filters,  and  to  accidental 
release  of  wastewater  from  a  treatment  plant  into  a 
stream.  (Cassar-PTT) 
W90-10149 


HOLOCENE  EVOLUTION  OF  AN  ESTUARINE 
COAST  AND  TIDAL  WETLANDS. 

West  Chester  Univ.  of  Pennsylvania.  Dept.  of  Ge- 
ology and  Astronomy. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-10176 


EVOLUTION  OF  A  PLIO-PLEISTOCENE  VOL- 
CANOGENIC-ALLUVIAL  FAN:  THE  PUYE 
FORMATION,  JEMEZ  MOUNTAINS,  NEW 
MEXICO. 

Texas  Univ.  at  Arlington.  Dept.  of  Geology. 
D.  B.  Waresback,  and  B.  N.  Turbeville. 
Geological       Society      of      America      Bulletin 
BUGMAF,  Vol.    102,  No.   3,  p  298-314,  March 
1990.  10  fig,  1  tab,  87  ref. 

Descriptors:  *Alluvial  fans,  *Geomorphology, 
•Paleohydrology,  'Sediment  transport,  •Sedimen- 
tation, Geohydrology,  Geology,  History,  Jemez 
Mountains,  New  Mexico,  Rio  Grande,  Volcanoes. 

The  Plio-Pleistocene  Puye  Formation,  north-cen- 
tral New  Mexico,  contains  >  1 5  cu  km  of  volcani- 
clastic  alluvial  sediments  deposited  in  response  to 
rift-margin  volcanism  associated  with  the  later 
evolution  of  the  Tschicoma  volcanic  center,  north- 
eastern Jemez  Mountains.  Stratigraphic  and  sedi- 
mentologic  evidence  indicates  that  aggradation  of 
Puye  deposits  was  nearly  continuous  and  contem- 


poraneous with  graben  development  and  establish- 
ment of  the  Rio  Grande  as  the  through-flowing 
axial  drainage  system  in  this  region.  Much  of  the 
Puye  sediments  debouched  into  an  adjacent  subsid- 
ing depocenter,  resulting  in  near-complete  preser- 
vation of  this  wedge-shaped  volcanogenic  fan.  Pri- 
mary-pyroclastic  and  reworked  facies  in  the  Puye 
Formation  exhibit  distinctive  5-m  to  30-m  scale 
cyclicity  directly  related  to  volcanic  activity  in  the 
northeastern  Jemez  highlands.  Reworked-pyro- 
clastic  and  conglomeratic  sequences  deposited  by 
high-energy  braided  streams,  sediment-charged 
sheetfloods,  sediment-gravity  flows,  and  in  shallow 
lakes  reflect  markedly  increased  sediment  loads 
during  the  following  explosive  eruptions.  Individ- 
ual sequences  change  markedly  in  character  with 
increased  distance  from  the  source  area.  Analysis 
of  these  abrupt  lateral  and  vertical  variations  re- 
veals that  Puye  sedimentation  was  controlled  by 
the  influences  of  semiarid  climate  and  syndeposi- 
tional  tectonism,  although  the  associations  that 
most  characterize  the  fan  resulted  largely  from 
explosive  volcanism.  Cessation  of  fan  growth  is 
attributed  to  waning  sediment  supply  as  a  result  of 
volcanic  quiescence  and  to  the  onset  of  basinwide 
pedimentation  associated  with  downcutting  of  the 
ancestral  Rio  Grande.  The  Puye  fan  therefore  pro- 
vides a  detailed  record  of  rift-basin  alluvial  sedi- 
mentation, complete  with  closely  spaced  tephros- 
tratigraphic  control,  and  it  records  the  growth  and 
partial  denudation  of  high-standing,  northeastern 
Jemez  Mountains  volcanoes.  (Author's  abstract) 
W90-10177 


PATTERN  AND  ORIGIN  OF  STEPPED-BED 
MORPHOLOGY  IN  HIGH-GRADIENT 
STREAMS,  WESTERN  CASCADES,  OREGON. 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Corvallis,  OR.  Forestry  Sciences  Lab. 
G.  E.  Grant,  F.  J.  Swanson,  and  M.  G.  Wolman. 
Geological       Society      of      America      Bulletin 
BUGMAF,  Vol.    102,  No.   3,  p  340-352,  March 
1990.  10  fig,  5  tab,  96  ref. 

Descriptors:  'Channel  morphology,  •Geohydro- 
logy, 'Geomorphology,  'Mountains,  'Streambeds, 
Channel  flow,  Hydraulic  properties,  Pools,  Riffles. 

A  general  hierarchical  framework  for  viewing 
stepped-bed  morphology  in  high-gradient  channels 
is  presented.  Channel  units-bed  features  that  are 
one  or  more  channel  widths  in  length-are  empha- 
sized as  a  particularly  important  scale  of  variation. 
Field  studies  in  two  streams  in  the  Cascade  Range 
in  Oregon  indicated  that  pool,  riffle,  rapid,  cas- 
cade, and  step  channel  units  had  distinct  bed  slope 
ranges,  with  average  slopes  of  0.005,  0.011,  0.029, 
0.055,  and  0.173,  respectively.  Steeper  units  (rapids 
and  cascades)  are  composed  of  step-pool  sequences 
created  by  particles  representing  the  90th  or  larger 
percentile  size  fraction  of  bed  material.  Step  spac- 
ing is  inversely  proportional  to  bed  slope.  The 
distribution  of  channel  units  along  a  stream  is 
influenced  by  bedrock  and  processes  that  introduce 
coarse  sediment.  Cascade  and  pool  units  dominate 
where  landslide  and  debris-flow  deposits  constrict 
channel  width  and  deliver  large  immobile  boulders 
to  the  channel,  whereas  riffle  and  rapid  units  domi- 
nate in  broad  valley  flats  where  deposition  of  finer 
sediment  occurs.  Markov  chain  analysis  indicates 
that  channel  units  occur  in  nonrandom  two-unit 
sequences  with  the  slope  of  the  upstream  unit 
inversely  proportional  to  the  slope  of  the  next 
downstream  unit.  Pool-to-pool  spacings  average 
two  to  four  channel  widths,  but  variability  in  spac- 
ing is  high,  owing  to  uneven  distribution  of  bed- 
rock outcrops  and  boulder  deposits  within  the 
channel.  Hydraulic  reconstruction  indicates  that 
channel  units  form  during  high-magnitude,  low- 
frequency  events  with  recurrence  intervals  of 
about  50  yr.  Comparison  of  channel-unit  morphol- 
ogy to  high-gradient  flume  experiments  with  heter- 
ogenous bedload  mixtures  indicated  that  unit  mor- 
phogenesis is  linked  to  factors  that  cause  conges- 
tion of  large  particles  during  bedload  transport 
events.  Channel  units  appear  to  be  a  two-dimen- 
sional bar  form  found  in  streams  where  gradients 
exceed  2%,  bedload  is  widely  sorted,  and  width-to- 
depth  ratios  and  sediment  supply  are  low-condi- 
tions found  in  many  mountain  environments.  (Au- 
thor's abstract) 
W90-10178 


APPLICATION  OF  RADIOACTIVE  FALLOUT 
CESIUM-137  FOR  MEASURING  SOIL  ERO- 
SION AND  SEDIMENT  ACCUMULATION 
RATES  AND  PATTERNS:  A  REVIEW. 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

J.  C.  Ritchie,  and  J.  R.  McHenry. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

19,  No.  2,  p  215-233,  April/June  1990.  5  fig,  617 

ref. 

Descriptors:  *Cesium  radioisotopes,  'Erosion, 
•Literature  review,  'Radioactive  tracers,  'Sedi- 
ment distribution,  'Sedimentation,  'Sedimentation 
rates,  'Soil  erosion,  'Tracers,  Accumulation,  Air 
pollution,  Deposition,  Fallout,  Flood  plains,  Path 
of  pollutants,  Radioisotopes,  Soil  loss. 

The  use  of  cesium- 137  produced  in  atmospheric 
nuclear  tests  as  a  tracer  for  studying  erosion  and 
sedimentation  is  reviewed.  This  radioisotope  is 
uniquely  suitable  for  this  application  because  its 
only  source  is  nuclear  fission,  it  is  strongly  ab- 
sorbed on  soil  particles,  its  movement  is  mostly  by 
physical  processes,  it  has  a  long  half-life  (30  yr), 
and  it  is  globally  distributed.  Cesium- 137  loss  from 
a  watershed  has  been  shown  to  correlate  strongly 
with  soil  loss  calculated  by  the  Universal  Soil  Loss 
Equation  or  measured  from  small  runoff  plates.  By 
measuring  spatial  patterns  of  cesium- 137  in  vertical 
and  horizontal  planes  across  the  landscape,  rates  of 
soil  loss  or  deposition  can  be  measured  for  differ- 
ent parts  of  a  watershed.  Redistribution  of  soil  can 
be  mapped  and  erosion  or  deposition  rates  for 
different  parts  of  individual  fields  can  be  measured 
and  mapped.  Sediment  accumulation  rates  can  be 
measured  by  comparing  the  vertical  distribution  of 
cesium- 137  in  sediments  with  the  temporal  deposi- 
tion of  fallout  from  the  atmosphere  to  locate  sedi- 
ment horizons.  Using  these  dated  sediment  hori- 
zons, sediment  accumulation  rates  can  be  meas- 
ured. Interpretations  about  the  location  of  these 
dated  horizons  must  consider  particle  size  of  the 
specimens,  diffusional  movement  of  cesium- 137, 
and  time  rates  of  physical  processes  in  the  sedimen- 
tation process.  The  cesium- 137  technique  is  appli- 
cable in  reservoirs,  lakes,  wetlands,  coastal  areas, 
and  flood  plains.  (Cassar-PTT) 
W90-10186 


ATMOSPHERIC  POLLUTION  IN  BEIJING, 
CHINA,  AS  RECORDED  IN  SEDEVIENTS  OF 
THE  SUMMER  PALACE  LAKE. 

Academia  Sinica,  Beijing  (China).  Research  Center 

for  Eco-Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10214 


FARMERS'  RESPONSE  TO  A  FILTER  STRIP 
PROGRAM:  RESULTS  FROM  A  CONTINGENT 
VALUATION  SURVEY. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10232 


WOODY  DEBRIS,  SEDIMENT,  AND  RIPARI 
AN  VEGETATION  OF  A  SUBALPINE  RIVER 
MONTANA,  U.S.A. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Geography. 
G.  P.  Malanson,  and  D.  R.  Butler. 
Arctic  and  Alpine  Research  ATLPAV,  Vol.  22, 
No.  2,  p  183-194,  May  1990.  6  fig,  6  tab,  35  ref. 

Descriptors:  'Detritus,  'Montana,  'Riparian  vege- 
tation, 'River  sediments,  'Sediment  transport, 
Correlation  analysis,  Rivers,  Species  composition, 
Statistical  studies,  Topography. 

The  relationships  among  woody  debris,  composi- 
tion of  vegetation,  topography,  and  sediment  or 
ten  gravel  bars  along  a  Montana  river  are  exam- 
ined in  order  to  test  a  hypothesis  of  positive  feed- 
back leading  to  reduced  rates  of  sediment  trans- 
port. Plant  species  diversity  is  related  to  the  area 
sediment,  and  woody  debris  of  bars.  Several  varia 
bles  were  significantly  correlated  and  significant 
regressions  of  vegetative  composition  on  sediment 
topography,  and  debris  resulted.  The  amount  ol 
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woody  debris,  however,  is  not  a  statistically  signifi- 
cant function  of  topography,  sediment,  or  vegeta- 
tion. Large  amounts  of  woody  debris  are  located 
both  on  low,  barren,  apparently  new  gravel  bars, 
and  on  higher  bars,  where  fine  sediment  is  deeper 
and  more  mature  stands  of  vegetation  exist.  Analy- 
ses of  systems  of  linear  equations  representing  hy- 
pothetical pathways  of  causality  regarding  vegeta- 
tion, woody  debris,  topography,  and  sediment 
were  not  statistically  significant.  Time,  a  variable 
not  amenable  to  measurement  in  this  system,  is 
apparently  an  important  direct  control  of  processes 
at  every  step  of  the  causal  chain  in  such  a  way  that 
its  effects  cannot  be  subsumed  by  any  of  the  other 
variables.  A  disequilibrium  condition  in  which  the 
operations  of  mesoscale  ecological  processes  are 
superimposed  on  sedimentological  processes  with 
macroscale  components  may  also  explain  why  the 
correlations  are  not  maintained  when  ordered  into 
a  system.  (Author's  abstract) 
W90- 10264 


DISTRIBUTION  AND  TRANSPORT  OF  SUS- 
PENDED PARTICULATE  MATTER. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

P.  A.  Yeats. 

Canadian  Bulletin  of  Fisheries  and  Aquatic  Science 

CBFSDB,  Vol.  220,  p  15-28,  1988.  7  fig,  21  ref. 

Descriptors:  'Estuaries,  'Geochemistry,  *Gulf  of 
St  Lawrence,  'Particulate  matter,  'Rivers,  'Sedi- 
ment transport,  *St  Lawrence  Estuary,  'Suspend- 
ed sediments,  Canada,  Gulfs,  Reviews,  Turbidity. 

The  nature,  distribution,  and  transport  of  suspend- 
ed particulate  matter  (SPM)  to  some  extent  control 
the  transport  and  behavior  of  the  chemical  compo- 
nents in  aquatic  systems.  Many  organic  and  inor- 
ganic constituents  undergo  exchanges  between  dis- 
solved and  particulate  phases  depending  upon  their 
affinity  for  particulate  material.  While  dissolved 
constituents  that  have  very  low  affinity  for  particu- 
late material  may  be  regarded  as  conservative  in 
water  and  are  therefore  distributed  entirely  as  a 
consequence  of  water  mixing  processes,  most 
chemical  species  have  significant  affinities  for 
either  organic  or  inorganic  particles  and  are  there- 
fore subject  to  non-conservative  transport  that  is 
greatly  affected  by  the  concentrations  and  types  of 
particles  in  the  system  and  their  fate.  The  distribu- 
tion and  transport  of  suspended  particulate  matter 
in  the  St.  Lawrence  Estuary,  Saguenay  Fjord  and 
the  Gulf  of  St.  Lawrence  are  reviewed.  (Sand- 
PTT) 
W90- 10284 


STABLE  ISOTOPE  STUDIES  IN  THE  GULF  OF 
ST.  LAWRENCE. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

F.  C.  Tan,  and  P.  M.  Strain. 

Canadian  Bulletin  of  Fisheries  and  Aquatic  Science 

CBFSDB,  Vol.  220,  p  59-77,  1988.  9  fig,  2  tab,  44 

ref. 

Descriptors:  'Carbon  isotopes,  'Estuaries,  'Geo- 
chemistry, 'Gulf  of  St  Lawrence,  'Isotope  studies, 
•Oxygen  isotopes,  'Sea  ice,  'Seawater,  'Sedi- 
ments, 'St  Lawrence  Estuary,  'Stable  isotopes, 
Canada,  Gulfs,  Reviews,  Rivers. 

The  distribution  of  stable  isotopes  in  the  Gulf  of  St. 
Lawrence  is  reviewed  on  a  regional  basis.  The 
coverage  includes  studies  on  organic  and  inorganic 
carbon  isotopes  and  oxygen  isotopes  in  estuarine 
sediments,  marine  sediments  and  surface  waters, 
and  studies  of  isotope  fractionation  between  sea  ice 
and  seawater.  (Sand-PTT) 
W90- 10287 


MODELLING  GEOMORPHOLOGICAL  SYS- 
TEMS. 

John  Wiley  and  Sons,  New  York.  1988.  458p. 
Edited  by  M.  G.  Anderson. 

Descriptors:  'Channel  flow,  'Computer  models, 
•Erosion,  'Geomorphology,  'Mathematical 
models,  'Model  studies,  Data  interpretation,  Sedi- 
ment transport,  Simulation  analysis. 


The  use  of  mathematical  models  in  geomorpho- 
logy is  increasing,  particularly  with  the  availability 
of  computer  programs  to  simulate  geomorphologi- 
cal  processes.  Areas  of  research  include:  hillslope 
and  channel  process  investigations,  alternative 
modeling  approaches  within  a  given  field,  model 
validation  and  verification,  and  making  computer 
simulations  a  more  professional  element  in  geomor- 
phological  investigations.  Specific  topics  being  in- 
vestigated include:  catastrophe  theory,  equilibrium 
models,  network  models,  mathematical  models  of 
channel  flow  and  channel  morphology,  sediment 
transport  models,  erosion  models,  solute  models, 
and  evaluating  the  use  of  models  in  general.  Geo- 
morphological models  include  physically  based 
models,  empirical  models,  stochastic  models,  and 
various  combinations.  Problems  with  geomorpho- 
logical  models  stem  from  the  complex  nature  of 
geomorphology  itself,  the  lack  of  a  clear  theoreti- 
cal framework,  and  difficulty  in  collecting  the 
volume  of  data  required  to  rigorously  evaluate  and 
calibrate  mathematical  models.  Continued  research 
may  bring  geomorphological  models  up  to  the 
professional  level  of  the  more  deterministic  models 
employed  in  other  physical  sciences.  (See  W90- 
10335  thru  W90-10348)  (Tappert-PTT) 
W90- 10334 


REVIEW  OF  THE  BASES  OF  GEOMORPHO- 
LOGICAL MODELLING. 

Bristol  Univ.  (England).  Dept.  of  Geography. 
M.  G.  Anderson,  and  K.  M.  Sambles. 
IN:  Modelling  Geomorphological  Systems.  John 
Wiley  and  Sons,  New  York.  1988.  p  1-32,  10  fig,  3 
tab,  120  ref. 

Descriptors:  'Computer  models,  'Geomorpho- 
logy, 'Model  studies,  Data  interpretation,  Erosion, 
Evaluation,  Literature  review,  Research  priorities, 
Uncertainty,  Weathering. 

Modeling  is  an  integral  part  of  current  geomorpho- 
logical thought  and  understanding.  An  analysis  of 
papers  published  in  three  international  geomorpho- 
logical journals  reveals  that  45%  of  the  articles 
relate  in  some  way  to  modeling.  Key  modeling 
problems  being  investigated  include:  the  need  to 
include  more  aspects  of  the  real  system  (such  as 
hillslope  processes  and  rock  weathering  mechan- 
ics), accommodation  of  conceptual  model  uncer- 
tainty, data/parameter  induced  uncertainty,  recog- 
nition of  the  importance  of  time  bases  and  the 
long-term  objectives  of  geomorphological  model- 
ing, and  the  need  to  circumvent  the  potentially 
significant  problem  of  time  constraints  on  research 
with  respect  to  the  transportability  of  state-of-the- 
art  models.  As  models  increase  in  complexity  and 
focus  on  process  mechanics,  it  is  now  feasible  to 
develop  models  that  can  not  be  validated  in  the 
classical  sense.  Goals  of  future  geomorphological 
research  should  include:  maintaining  and  further 
developing  higher  level  theories  in  geomorpho- 
logy, developing  models  in  areas  of  relative  model 
omission,  developing  models  which  couple  systems 
and  the  treatment  of  spatially  integrative  modeling, 
continuing  the  development  of  process  mechanics 
in  established  modeling  areas  and  developing  fur- 
ther appropriate  data  structures  for  validation  s 
well  as  model  operation,  and  making  geomorpho- 
logical models  more  available.  (See  also  W90- 
10334)  (Tappert-PTT) 
W90- 10335 


APPLICATIONS  OF  CATASTROPHE  THEORY 
IN  FLUVIAL  GEOMORPHOLOGY. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geography. 
W.  L.  Graf. 

IN:  Modelling  Geomorphological  Systems.  John 
Wiley  and  Sons,  New  York.  1988.  p  33-47,  6  fig,  1 
tab,  58  ref. 

Descriptors:  'Catastrophe  theory,  'Fluvial  sedi- 
ments, 'Geomorphology,  'Mathematical  models, 
'Theoretical  analysis,  'Topology,  Arroyos,  Chan- 
nel morphology,  Data  interpretation,  Equilibrium, 
Model  studies,  Sedimentation. 

Catastrophe  theory  is  a  part  of  mathematical  topol- 
ogy which  characterizes  the  spatial  and  temporal 
structures  of  change  in  general  systems,  and  offers 
a  potentially  useful  language  for  expressing  theo- 


ries that  explain  changes  in  geomorphological  sys- 
tems. Introduced  in  the  mid-1970s,  catastrophe 
theory  does  not  provide  theoretical  explanations, 
but  presents  a  descriptive  model  with  a  specific 
language  that  shows  the  relationships  among  varia- 
bles that  interact  with  each  other  over  time  and 
space.  The  major  contribution  of  the  theory  is  as  a 
qualitative  statement  about  the  nature  of  system 
change.  The  application  of  catastrophe  theory  to 
geomorphology  depends  upon  general  systems 
theory,  equilibrium  tendencies,  and  the  concept  of 
the  interplay  between  forces  and  resistances.  Spe- 
cific problems  that  can  be  addressed  by  catastro- 
phe theory  include  issues  related  to  channel  pat- 
terns, arroyo  excavation,  sedimentation  at  channel 
junctions,  ephemeral  stream  processes,  and  sedi- 
ment dynamics  on  the  basin  scale.  Because  the 
emphasis  of  catastrophe  theory  is  on  the  qualitative 
rather  than  the  quantitative,  it  is  not  likely  to 
contribute  to  the  quantitative  aspects  of  geomor- 
phology currently  in  vogue.  Whether  or  not  it 
ultimately  comes  to  common  use  in  the  science 
depends  on  its  success  in  solving  the  problems 
important  to  geomorphology.  (See  also  W90- 
10334)  (Tappert-PTT) 
W90-10336 


EQUILIBRIUM  MODELS  IN  GEOMORPHO- 
LOGY. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
A.  D.  Howard. 

IN:  Modelling  Geomorphological  Systems.  John 
Wiley  and  Sons,  New  York.  1988.  p  49-72,  8  fig,  48 
ref. 

Descriptors:  'Equilibrium,  'Geomorphology, 
'Mathematical  models,  'Model  studies,  Alluvial 
channels,  Channel  morphology,  Erosion,  Mathe- 
matical studies,  Meanders,  Sedimentation,  Stochas- 
tic models. 

Equilibrium  refers  to  a  type  of  temporal  relation- 
ship between  one  or  more  external  variables,  or 
inputs,  and  a  single  internal  variable,  or  output.  It 
is  a  single-valued  functional  relationship  which 
incorporates  both  the  notion  of  time  independence 
in  the  relationship  between  inputs  and  outputs,  and 
the  possibility  that  equilibrium  can  be  maintained 
as  both  inputs  and  outputs  change  through  time. 
The  concept  of  an  allowable  margin  of  error  in  the 
functional  relationship  moves  equilibrium  from  an 
unattainable  ideal  to  a  useful  and  quantitatively 
testable  tool.  The  equilibrium  concept  can  be  ap- 
plied to  various  types  of  system  models,  including 
both  deterministic  linear  systems  and  systems  with 
stochastic  components.  Geomorphic  applications 
include  equilibrium  and  grade  in  alluvial  streams, 
dynamic  equilibrium  in  landform  evolution,  equi- 
librium models  of  aeolian  dune  form  and  migra- 
tion, equilibrium  models  of  saltation,  and  equilibri- 
um models  of  stream  meandering.  The  choice  of 
variables  characterizing  inputs  and  outputs  for  nat- 
ural systems  depends  upon  the  timescales  of 
change  and  relaxation  times  of  external  parameters 
and  system  responses.  A  physical  system  can  be 
examined  at  a  variety  of  timescales  depending 
upon  the  problem  at  hand.  Systems  responding  to 
slowly-changing  inputs  can  often  be  assumed  to 
remain  in  equilibrium.  Equilibrium  concepts  are 
generally  not  applicable  to  physical  systems  that 
exhibit  oscillatory,  threshold,  hysteretic,  multiva- 
lued, or  strongly  unpredictable  responses  to  con- 
stant or  slowly-changing  inputs.  (See  also  W90- 
10334)  (Tappert-PTT) 
W90- 10337 


NETWORK  MODELS  IN  GEOMORPHOLOGY. 

State  Univ.  of  New  York  at  Buffalo.   Dept.  of 

Geography. 

D.  M.  Mark. 

IN:  Modelling  Geomorphological  Systems.  John 

Wiley  and  Sons,  New  York.  1988.  p  73-97,  11  fig,  3 

tab,  60  ref.  NSF  Grant  SES-8420789. 

Descriptors:  'Drainage  patterns,  'Geomorpho- 
logy, 'Model  studies,  'Networks,  Channel  flow, 
Finite  element  method,  Mathematical  models,  Sur- 
face drainage,  Surface  flow,  Topology. 
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Networks  are  of  paramount  importance  in  geomor- 
phological  research.  Some  of  the  most  prominent 
geomorphological  networks  are  channel  networks. 
Simple  channel  networks  with  no  lakes  or  forks 
dominate  in  many  areas,  and  have  been  studied 
rather  intensively  by  geomorphologists.  Network 
types  receiving  less  attention  include  networks 
with  forks  (such  as  deltas  and  braided  channels), 
and  networks  with  lakes.  Other  geomorphological 
networks  include  ridge  and  divide  patterns,  and 
flow  over  entire  surfaces.  Ridge  and  divide  pat- 
terns have  received  little  attention  from  geomor- 
phologists because  they  are  areas  where  there  is 
the  least  amount  of  geomorphological  activity.  A 
finite  element  approach  divides  land  surfaces  into 
discrete  cells,  and  links  these  into  a  space-filling 
network  reflecting  flows  of  water  and  debris 
across  the  surface.  Such  networks  are  at  the  core 
of  simulation  models  for  runoff  generation,  ero- 
sion, and  landscape  evolution.  The  visible  net- 
works on  the  surfaces,  such  as  the  channels  and  the 
ridges,  are  seen  to  be  subgraphs  of  the  whole- 
surface  networks.  A  variety  of  algorithms  are 
available  for  analyzing  drainage  networks,  evaluat- 
ing the  topology  and  geometry  of  surface  net- 
works, and  the  interpretation  of  digital  elevation 
data.  Network  analysis  provides  a  sound  basis  for 
integrated  studies  of  landscape  processes.  (See  also 
W90-10334)  (Tappert-PTT) 
W90-10338 


MATHEMATICAL  MODELS  OF  CHANNEL 
MORPHOLOGY. 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

R.  D.  Hey. 

IN:  Modelling  Geomorphological  Systems.  John 

Wiley  and  Sons,  New  York.  1988.  p  99-125,  2  fig,  2 

tab,  72  ref. 

Descriptors:  "Channel  flow,  "Channel  morpholo- 
gy, "Geomorphology,  "Mathematical  models, 
"Model  studies,  Alluvial  rivers,  Bed  load,  Canals, 
Channel  erosion,  Deposition,  Erosion,  Finite  dif- 
ference methods,  Mathematical  studies,  River  beds, 
Sedimentation. 

A  variety  of  morphological  models  are  available 
for  predicting  the  dimensions  of  stable  alluvial 
rivers  and  canals,  and  for  modeling  changes  in 
channel  morphology  during  erosion  and  deposi- 
tion. Both  static  and  dynamic  models  have  been 
developed  for  different  bed  configurations.  De- 
pendent variables  influencing  channel  morphology 
include:  width,  depth,  maximum  depth,  height  and 
wavelength  of  bedforms,  slope,  velocity,  sinuosity, 
and  meander  arc  length.  Independent  variables 
controlling  stable  channel  dimensions  include:  dis- 
charge, bed  material  load,  caliber  of  the  bed  mate- 
rial, bank  vegetation,  and  valley  slope.  Regime 
equations  are  empirical  equations  that  have  been 
developed  to  predict  the  geometry  of  stable  alluvi- 
al channels.  Regime  equations  are  classified  based 
upon  the  bed  material  size  into  cohesive-bed,  sand- 
bed,  and  gravel-bed  equations.  They  are  also  cate- 
gorized as  mobile  and  quasifixed  equations,  de- 
pending upon  the  presence  or  near  absence  of  bed 
material  transport.  Rational  equations  link  the  de- 
pendent and  independent  variables  by  nine  phys- 
ically deterministic  process  equations,  allowing  the 
prediction  of  stable  channel  morphology.  The  ge- 
ometry of  unstable  channels  can  be  predicted  using 
a  variety  of  equations  based  upon  the  continuity 
equations  for  water  and  sediment,  and  the  equation 
of  motion  of  water.  Finite  difference  methods  are 
generally  used  to  solve  the  continuity  equations, 
using  both  implicit  and  explicit  schemes.  Dynamic 
model  inputs  include  boundary  conditions  and  ini- 
tial conditions.  A  calibration  procedure  utilizing 
historical  data  should  be  used  to  compare  observed 
channel  changes  with  those  predicted  by  the 
model.  (See  also  W90- 10334)  (Tappert-PTT) 
W90-10339 


FLOW  PROCESSES  AND  DATA  PROVISION 
FOR  CHANNEL  FLOW  MODELS. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

J.  C.  Bathurst. 

IN:  Modelling  Geomorphological   Systems.  John 

Wiley  and  Sons,  New  York.  1988.  p  127-152,  6  fig, 


1  tab,  84  ref. 

Descriptors:  "Channel  flow,  "Geomorphology, 
"Model  studies,  "Sediment  transport,  Alluvial 
rivers,  Bed  load,  Channel  erosion,  Channel  mor- 
phology, Data  interpretation,  Finite  difference 
methods,  Flow  characteristics,  Mathematical  equa- 
tions, Mathematical  models,  Mathematical  studies, 
River  beds,  Sedimentation. 

The  past  two  decades  have  seen  the  development 
of  powerful  channel  flow  models  capable  of  inte- 
grating main  channel  flow  with  overbank  flow, 
aquifer  interaction,  and  the  transport  of  sediments, 
pollutants,  and  heat.  Much  of  the  emphasis  has 
been  on  numerical  solution  techniques,  which  have 
advanced  to  a  level  where  they  are  no  longer  the 
principal  limiting  factor  in  model  application.  Data 
provision  methodologies  are  not  generally  capable 
of  supplying  the  large  amounts  of  data  required  to 
develop  and  calibrate  the  models.  In  addition,  not 
all  models  incorporate  a  sufficient  understanding  of 
the  relevant  field  processes.  Channel  processes 
such  as  secondary  circulation,  effects  of  tributary 
inflows,  overbank  flow,  meandering  channels, 
dambreak  floods,  floodplain  flow  resistance,  and 
stream-aquifer  interaction  are  not  always  adequate- 
ly addressed  by  channel  flow  models.  Transport 
models  are  flow  models  coupled  with  equations 
describing  the  transport  of  sediment,  pollutants,  or 
heat.  Data  requirements  for  transport  models  in- 
clude many  channel  features  subject  to  wide  spatial 
and  temporal  variation,  and  data  collection  is  ham- 
pered by  the  relatively  unsophisticated  measure- 
ment methods  currently  available.  Improvements 
in  model  applications  will  require  advances  in  data 
provision  and  the  understanding  and  mathematical 
description  of  relevant  channel  processes.  (See  also 
W90- 10334)  (Tappert-PTT) 
W90- 10340 


HYDROLOGY  AND  SEDIMENT  MODELS. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Alice  Springs  (Australia).  Div.  of 

Wildlife  and  Rangelands  Research. 

G.  Pickup. 

IN:  Modelling  Geomorphological  Systems.  John 

Wiley  and  Sons,  New  York.  1988.  p  153-215,  22 

fig,  83  ref. 

Descriptors:  "Channel  flow,  "Geomorphology, 
"Hydrologic  models,  "Mathematical  models, 
"Model  studies,  "Sediment  transport,  Analytical 
models,  Bed  load,  Channel  erosion,  Computer 
models,  Data  interpretation,  Erosion,  Finite  differ- 
ence methods,  Mathematical  studies,  Sediment  ero- 
sion, Sedimentation. 

Mathematical  models  are  numerical  representa- 
tions of  conceptual  models  and  provide  a  quantita- 
tive description  of  the  spatial  and  temporal  behav- 
ior of  a  system.  Models  describing  the  interaction 
between  water  and  sediment  vary  in  sophistication 
from  simple  regression  equations  through  complex 
response  models  requiring  sophisticated  calibration 
techniques,  to  simulation  models  which  attempt  to 
reproduce  the  physical  processes  involved.  Sedi- 
ment models  include:  lumped  parameter  sediment 
yield  models,  complex  response  models,  catchment 
sediment  routing  models,  and  channel  sediment 
routing  models.  Model  techniques  include  both 
analytical  models  and  numerical  models  using 
finite  difference  solution  techniques.  Problems  can 
arise  in  selecting  the  proper  transport  equation, 
inability  to  accurately  simulate  changes  in  channel 
shape  resulting  from  erosion  and  deposition,  and 
the  inappropriateness  of  large  general  models 
when  applied  to  specific  locations.  Modeling  large 
systems  poses  special  problems  related  to:  the 
volume  of  data  required,  synchronization  of  the 
temporal  behavior  of  different  parts  of  the  system, 
and  the  compounding  of  error  as  large  systems 
build  up  from  constituent  parts.  An  alternative 
approach  for  large  systems  employs  a  stochastic 
approach  with  the  erosion  cell  concept,  utilizing 
spatial  process  models  and  satellite  data.  The 
degree  of  calibration  required  for  most  models 
suggests  that  the  simplest  models  might  be  the  best 
ones,  as  long  as  no  major  changes  in  system  behav- 
ior or  morphology  occur.  (See  also  W90- 10334) 
(Tappert-PTT) 
W90- 10341 


MODELS  OF  SEDIMENT  TRANSPORT  IN 
NATURAL  STREAMS. 

Leeds  Univ.  (England).  School  of  Geography. 
P.  S.  Naden. 

IN:  Modelling  Geomorphological  Systems.  John 
Wiley  and  Sons,  New  York.  1988.  p  217-258,  13 
fig,  6  tab,  86  ref. 

Descriptors:  "Channel  flow,  "Geomorphology, 
"Mathematical  models,  "Model  studies,  "Sediment 
transport,  "Suspended  sediments,  Bed  load,  Cali- 
bration, Channel  erosion,  Data  interpretation, 
Mathematical  equations,  Mathematical  studies,  Sal- 
tation, Sediment  erosion,  Sedimentation,  Shear 
stress,  Suspended  load,  Turbulence. 

Sediment  transport  in  natural  streams  is  one  of  the 
most  complicated  modeling  problems  in  geomor- 
phology, both  conceptually  and  empirically.  A  fur- 
ther problem  is  the  lack  of  reliable  field  data  for 
model  calibration  and  verification.  Three  critical 
areas  of  modeling  research  are  the  initiation  of 
sediment  movement,  the  transport  of  suspended 
sediment,  and  the  movement  of  bedload.  Important 
factors  in  modeling  the  initiation  of  sediment 
movement  include:  critical  velocity  or  critical 
shear  stress,  sediment  characteristics,  and  flow- 
related  factors  such  as  bed  shear  stress  and  turbu- 
lence. Traditional  approaches  to  modeling  sus- 
pended sediment  have  included  empirical  rating 
curve  models,  diffusion  theory  models,  and  sto- 
chastic approaches.  More  recent  models  have  fo- 
cused upon  supply-based  models.  Bedload  move- 
ment is  modeled  using  either  empirical  or  semi- 
empirical  sediment  transport  equations,  or  a  con- 
sideration of  individual  grain  movements.  Empiri- 
cal methods  use  flow  models  coupled  with  one  of 
many  standard  sediment  transport  equations,  and 
employ  the  continuity  equation  to  calculate  sedi- 
ment budgets  for  individual  reaches.  Models  based 
upon  the  individual  grain  process  have  focused 
upon  the  dynamics  of  saltation.  Major  gaps  in  the 
current  knowledge  of  modeling  sediment  transport 
include:  modeling  fluid  parameters  such  as  the 
velocity  profile  and  turbulence,  providing  an  ade- 
quate description  of  bed  topography,  and  under- 
standing the  influence  of  sediment  supply.  Future 
modeling  efforts  will  likely  be  more  complex,  will 
use  more  stochastic  models,  and  will  depend  more  , 
on  the  linkage  between  sediment  transport  and 
channel  behavior.  (See  also  W90-10334)  (Tappert- 
PTT) 
W90- 10342 


STOCHASTIC  MODELS  OF  SEDIMENT 
YIELD. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  P.  F.  Krstanovic,  and  L.  J.  Lane. 

IN:  Modelling  Geomorphological  Systems.  John 

Wiley  and  Sons,  New  York.  1988.  p  259-285,  7  fig, 

3  tab,  64  ref. 

Descriptors:  "Geomorphology,  "Mathematical 
models,  "Model  studies,  "Sediment  transport, 
"Sediment  yield,  "Stochastic  hydrology,  "Stochas- 
tic models,  Bed  load,  Data  interpretation,  Mathe- 
matical studies,  Probabilistic  process,  Regression 
analysis,  Sediment  erosion,  Statistical  analysis, 
Time  series  analysis. 

Sediment  yield  is  the  total  sediment  outflow  from  a 
watershed  measurable  at  a  point  of  reference 
during  a  specified  period  of  time.  Mathematical 
models  of  sediment  yield  can  be  either  determinis- 
tic or  stochastic,  with  some  models  combining 
elements  of  both.  Stochastic  sediment  yield  models 
include:  regression  models,  time  series  models,  en- 
tropy models,  and  probability  models.  Regression 
models  relate  sediment  yield  to  one  or  more  input 
factors  and  often  one  or  more  watershed  charac- 
teristics; they  require  large  amounts  of  data  and 
often  cannot  be  transferred  from  one  watershed  to 
another.  Time  series  models  consider  the  water- 
shed as  a  spatially  lumped  linear  dynamic  system. 
Rainfall  and  runoff  constitute  input,  sediment  yield 
is  output,  and  the  watershed  system  is  represented 
by  a  transfer  function  and  an  appropriate  Box- 
Jenkins  type  noise  function.  Entropy  models,  using 
the  principle  of  maximum  entropy  (POME),  may 
be  entirely  stochastic  or  comprised  of  both  deter- 
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ministic  and  stochastic  components.  Probability 
models  stochastically  treat  rainfall  as  input,  and 
runoff  and  sediment  yield  as  output.  Probability 
models  seem  to  provide  the  greatest  insight  in 
sediment  yield  and  its  relationship  to  rainfall  and 
runoff  processes.  Many  of  the  time  series  charac- 
teristics such  as  inter-arrival  times  among  events, 
duration  of  the  event,  frequency  of  occurrence, 
and  the  volume  of  the  accumulated  yield,  which 
would  not  be  interpreted  by  any  other  method,  are 
interpreted  successfully  by  probability  distribution 
functions.  (See  also  W90-10334)  (Tappert-PTT) 
W90- 10343 


MODELLING  EROSION  ON  HILLSLOPES. 

Agricultural     Research     Service,     Tucson,     AZ. 

Southwest  Watershed  Research  Center. 

L.  J.  Lane,  E.  D.  Shirley,  and  V.  P.  Singh. 

IN:  Modelling  Geomorphological  Systems.  John 

Wiley  and  Sons,  New  York.  1988.  p  287-308,  2  fig, 

1  tab,  52  ref,  append. 

Descriptors:  *Erosion,  'Mathematical  models, 
•Model  studies,  'Sediment  transport,  'Slopes, 
'Soil  erosion,  'Surface  runoff,  Geomorphology, 
(Cinematic  wave  theory,  Mathematical  studies,  Rill 


Surface  runoff  on  upland  areas  such  as  hillslopes  is 
>ften  accompanied  by  soil  erosion.  Three  main 
:ypes  of  mathematical  models  have  been  developed 
;o  describe  the  complex,  interactive  process  con- 
rolling  hillslope  erosion.  These  models  are:  pri- 
narily  empirically  based  models,  partially  concep- 
ually  and  partially  empirically  based  models,  and 
)artially  process  based  or  physically-based  and 
jartially  empirically  based  models.  Empirically- 
>ased  models  are  generally  a  variation  of  the  Uni- 
versal Soil  Loss  Equation  (USLE).  The  USLE 
emains  the  most  widely  used  model  in  predicting 
ipland  erosion.  Conceptual  models  lie  somewhere 
jetween  empirical  models  and  physically  based 
nodels,  and  are  based  upon  spatially  lumped  forms 
)f  continuity  equations  for  water  and  sediment  and 
iome  other  empirical  relationships.  They  are  analo- 
;ous  in  approach  to  surface  runoff  models  and  use 
he  concepts  of  unit  hydrograph  theory  to  develop 
init  sediment  graphs  for  small  watersheds.  Phys- 
cally-based  models  are  emerging  using  improved 
:rosion  equations  for  overland  flow,  based  upon 
he  development  of  improved  flow  equations.  The 
ipplication  of  shallow  water  equations  and  the 
anematic  wave  equations  permit  modeling  of  in- 
errill  and  rill  erosion  processes.  Simplifying  these 
equations  to  permit  an  analytic  solution  requires 
everal  underlying  assumptions,  requiring  more  in- 
ensive  data  collection  throughout  the  duration  of 
tinoff  events,  at  various  positions  on  the  slope. 
See  also  W90-10334)  (Tappert-PTT) 
V90- 10344 


MODELLING  LANDFORM  CHANGE. 

rechnische  Hochschule  Aachen  (Germany,  F.R.). 

^ehrstuhl   fuer  Geographie  und  Geographisches 

nst. 

\  Ahnert. 

N:  Modelling  Geomorphological  Systems.  John 

Viley  and  Sons,  New  York.  1988.  p  375-400,  18 

ig,  3 1  ref. 

descriptors:  'Computer  models,  'Data  interpreta- 
ion,  'Erosion,  'Geomorphology,  'Model  studies, 
Stream  erosion,  Denudation,  Geologic  history, 
ILOP3D  model,  West  Germany. 

.andform  changes  are  termed  ensystematic  (origi- 
lating  within  the  operating  geomorphic  system)  or 
ksystematic  (generated  outside  the  operating  geo- 
norphic  system).  Functional  geomorphology  is 
oncerned  primarily  with  ensystematic  changes, 
vhile  historic  geomorphology  places  the  main  em- 
ihasis  on  eksystematic  changes.  Quantitative  theo- 
etical  models  of  landform  change  are  primarily 
unctional-geomorphological,  and  can  be  expanded 
nto  historic  models  by  the  arbitrary  insertion  of 
ksystematic  changes.  SLOP3D  is  a  process-re- 
ponse  program  of  landform  development,  written 
ii  FORTRAN,  which  can  be  used  for  both  two- 
limensional  (profile)  and  three-dimensional  (land 
urface)  models.  Every  process  in  SLOP3D  is  rep- 
esented  by  a  process  equation  that  has  been  for- 


mulated on  the  basis  of  empirical  knowledge  and/ 
or  general  physical  principles.  Model  inputs  in- 
clude surface  topography  and  a  variety  of  underly- 
ing geological  factors.  Modeled  processes  include 
weathering,  stream  incision,  and  denudation  proc- 
esses such  as  splash,  suspended-load  wash,  bedload 
wash,  slow  mass  movement,  and  debris  slides. 
Model  runs  with  various  combinations  of  processes 
indicate  the  ensystematic  change  of  slope  form, 
and  leads  to  an  equilibrium  profile  form  that  is 
characteristic  for  the  particular  process  combina- 
tion at  work.  The  primary  eksystematic  change, 
which  to  affect  landform  development  are  tectonic 
processes  that  affect  uplift  and  consequently  the 
rate  of  fluvial  downcutting.  The  Kail  valley  in 
Germany  can  be  modeled  well  based  upon  purely 
ensystematic  change,  even  though  several  Pleisto- 
cene climatic  changes  have  imposed  an  eksystema- 
tic effect  on  landform  development.  (See  also 
W90-10334)  (Tappert-PTT) 
W90- 10346 


RESTRICTIONS  ON  HILLSLOPE  MODEL- 
LING. 

Manchester  Univ.  (England).  Dept.  of  Geography. 
I.  Douglas. 

IN:  Modelling  Geomorphological  Systems.  John 
Wiley  and  Sons,  New  York.  1988.  p  401-420,  1  tab, 
76  ref. 

Descriptors:  'Geomorphology,  'Mathematical 
models,  'Model  studies,  'Slope  degradation, 
'Slopes,  Data  interpretation,  Erosion,  Geologic 
history,  Weathering. 

Mathematical  hillslope  modeling  can  be  highly 
successful  in  handling  systems  in  which  all  the 
individual  components  are  well  understood  and 
can  be  represented  reliably  and  precisely  in  the 
analysis,  and  for  which  the  input  data  are  accurate. 
Restrictions  on  this  type  of  modeling  stem  from 
the  incompleteness  of  current  understanding  of  the 
components  of  hillslope  systems  and  their  interac- 
tions. Most  quantitative  work  on  hillslopes  have 
concentrated  on  process  or  dynamic  equilibrium 
models,  and  are  essentially  short-term.  Model  ap- 
plication to  landscape  evolution  is  restricted  due  to 
the  failure  of  process  modeling  to  adequately  ac- 
count for  longer  timescales,  larger  model  areas,  or 
the  effect  of  extreme  events.  Models  are  frequently 
restricted  by  lack  of  data  on  particular  components 
of  the  hillslope  system,  such  as  weathering,  chemi- 
cal processes,  ecological  processes,  and  the  effects 
of  soil  fauna  and  animals  on  slope  processes.  Hills- 
lope models  do  however,  simplify  the  complex 
linkages  between  biota,  soil,  weathering  mantle, 
bedrock,  slope  gradient,  water  and  energy.  Under- 
standing these  linkages  is  required  before  short- 
term  changes  in  hillslopes  can  be  modeled  ade- 
quately. Incorporating  the  past  into  the  present,  or 
evaluating  the  legacy  of  a  region's  geologic  histo- 
ry, has  long  concerned  hillslope  investigators.  Be- 
cause a  valid  long-term  model  may  demand  more 
data  than  is  currently  available,  much  hillslope 
modeling  may  still  be  in  the  realm  of  'trans-sci- 
ence'. (See  also  W90-10334)  (Tappert-PTT) 
W90- 10347 


COMPUTER  SIMULATION  IN  GEOMORPHO- 
LOGY. 

Logica  Ltd.,  Cobham  (England). 

S.  Howes,  and  M.  G.  Anderson. 

IN:  Modelling  Geomorphological  Systems.  John 

Wiley  and  Sons,  New  York.  1988.  p  421-440,  5  fig, 

33  ref. 

Descriptors:  'Computer  models,  'Data  interpreta- 
tion, 'Geomorphology,  'Mathematical  models, 
'Model  studies,  'Simulation  analysis,  Evaluation, 
Model  testing,  Sensitivity  analysis. 

Geomorphology  comprises  an  inquiry  into  the  re- 
lationship between  forms  and  process,  and  the  geo- 
morphological environment  is  visualized  as  a  com- 
plex system.  Computer  simulations  have  become 
an  increasingly  popular  methodology  for  examin- 
ing this  system.  Implementing  a  computer  simula- 
tion involves  the  development  of  a  mathematical 
model,  followed  y  the  incorporation  of  that  model 
into  computer  code.  The  'realist'  approach  is  a 
physically-based  model  describing  the  real  system 


in  terms  of  the  fundamental  laws  of  science.  The 
'functionalist'  approach  describes  the  system  in 
terms  of  statistical  or  empirical  relationships.  The 
model  must  be  evaluated  to  ensure  that  the  mathe- 
matical approach  is  valid  and  the  computer  imple- 
mentation is  accurate.  Sensitivity  studies  to  deter- 
mine the  model's  response  to  changes  in  parameter 
inputs  are  performed  to  evaluate  whether  or  not 
the  model  is  behaving  realistically.  The  predicted 
model  output  is  compared  to  measured  values  in 
the  range  of  conditions  relevant  to  the  model's 
proposed  application.  Although  it  has  been  argued 
that  geomorphology  is  inherently  unsuitable  for 
computer  simulation  due  to  the  lack  of  a  sound 
theoretical  base,  relying  on  purely  deterministic 
principles,  a  clear  understanding  of  the  conceptual 
requirements  of  computer  simulations  should  aid  in 
improving  the  level  of  professional  computer  mod- 
eling in  geomorphology.  (See  also  W90-10334) 
(Tappert-PTT) 
W90- 10348 


EROSION  CONTROL  FOR  PLACER  MINING. 

Entrix,  Inc.,  Anchorage,  AK. 

For   primary   bibliographic   entry   see   Field   4D. 

W90- 10480 


RIVERBANK  EROSION  PROCESSES  ON  THE 
YUKON  RIVER  AT  GALENA,  ALASKA. 

R  and  M  Consultants,  Inc.,  Anchorage,  AK. 
W.  S.  Ashton,  and  S.  R.  Bredthauer. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  415-423,  5  fig, 
2  tab,  9  ref. 

Descriptors:  'Alaska,  'Channel  erosion,  'Cold  re- 
gions, 'Erosion,  'Geomorphology,  'Stream  ero- 
sion, 'Yukon  River,  Bank  protection,  Detritus, 
Erosion  control,  Erosion  rates,  Floods,  Peat, 
Vegetation. 

Periodic  measurements  of  riverbank  recession  on 
the  Yukon  River  at  Galena,  Alaska  have  been 
made  since  1946.  Intensive  studies  of  channel  shape 
and  riverbank  erosion  were  conducted  in  1984  and 
1985.  Erosion  rates  varied  from  0.3  m/yr  (1.0  ft/ 
yr)  at  banks  with  developed  vegetative  protection 
(peat  or  bank  debris)  to  10.8  m/yr  (35.5  ft/yr)  at 
steep  banks  with  active  thermoerosional  niching. 
Comparison  of  channel  profile  measurements  from 
June  1984  and  June  1985  indicate  that  the  Thalweg 
did  not  significantly  change  elevation  or  location 
during  a  ten  year  recurrence  interval  flood.  (See 
also  W90- 10434)  (Author's  abstract) 
W90- 10481 


SUSPENDED  SEDIMENT  BUDGET  OF  A  GLA- 
CIER-FED LAKE  -  EKLUTNA  LAKE,  ALASKA. 

R  and  M  Consultants,  Inc.,  Anchorage,  AK. 
J.  H.  Coffin,  and  W.  S.  Ashton. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  501-508,  5  fig, 
1  tab,  6  ref. 

Descriptors:  'Alaska,  'Cold  regions,  'Eklutna 
Lake,  'Glacial  lakes,  'Glaciohydrology,  'Lake 
sediments,  'Sedimentation,  'Suspended  sediments, 
Regression  analysis.  Sediment  load,  Sediment 
yield,  Streamflow. 

Suspended  sediment  data  from  Eklutna  Lake,  a 
glacier-fed  lake  in  southcentral  Alaska,  were  ana- 
lyzed to  determine  the  annual  sediment  budget  of 
the  lake.  Streamflow  and  sediment  measurements 
were  made  on  two  major  inflow  streams  and  the 
lake  outflow.  Instantaneous  values  of  discharge 
and  total  suspended  sediment  concentration  (TSS) 
were  used  to  develop  regression  relationships  foe 
each  of  the  inflow  streams.  Observed  suspended 
sediment  concentrations  ranged  from  0.15  to  570 
mg/L  in  the  inflow  streams  and  from  0.50  to  36 
mg/L  in  the  outflow.  The  suspended  sediment 
entering  Eklutna  Lake  for  the  one  year  period 
from  October  1983  through  September  1984  was 
42,000  metric  tons  (46,000  tons).  The  amount  leav- 
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ing  the  lake  during  the  same  period  was  940  metric 
tons  (1030  tons),  indicating  a  trap  efficiency  of 
98%.  Good  agreement  was  found  with  Brune's 
trap  efficiency  relationship,  but  poor  agreement 
was  observed  with  Guymon's  sediment  yield  rela- 
tionship. (See  also  W90-10434)  (Author's  abstract) 
W90- 10489 

2K.  Chemical  Processes 


GEOHYDROLOGIC  DATA  FOR  SELECTED 
SPRINGS  IN  EASTERN  NEVADA  THROUGH 
1982,  WITH  EMPHASIS  ON  WHITE  PINE 
COUNTY. 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09534 


SELECTED  GROUND-WATER  QUALITY 
DATA  FOR  THE  SOUTHERN  PART  OF  THE 
FORT  HALL  INDIAN  RESERVATION, 
SOUTHEASTERN  IDAHO,  JULY  1989. 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09537 


SELECTED  GROUND-WATER  QUALITY 
DATA  FOR  THE  AREA  NEAR  FORT  HALL, 
FORT  HALL  INDIAN  RESERVATION, 
SOUTHEASTERN  IDAHO,  JUNE  1989. 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09538 


EFFECTS  OF  AGGRESSIVE  WATER  ON  DAM 
CONCRETE. 

Gibb    (Alexander)    and    Partners    Ltd.,    London 

(England). 

For  primary  bibliographic  entry  see  Field  8F. 

W90-09646 


EFFECTS  OF  TIDE  RANGE  ALTERATIONS 
ON  SALT  MARSH  SEDIMENTS  IN  THE  EAST- 
ERN SCHELDT,  S.  W.  NETHERLANDS. 

Ingenieursbureau  Oranjewoud  B.V.,   Heerenveen 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-09684 


INTERACTION  OF  CA(H2P04)2  APPLIED  TO 
AN  OXISOL  AND  PREVIOUS  SLUDGE 
AMENDMENT:  SOIL  AND  CROP  RESPONSE. 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  and 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-09721 


RELEASE  OF  SEDIMENTARY  NITROGEN 
AND  PHOSPHORUS  IN  POLDER  DITCHES 
OF  A  LOW-MOOR  PEAT  AREA. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2H. 
W90-09733 


HYDROCHEMICAL  APPLICATIONS  OF  THE 
ANALYSIS  OF  REPEATED  MEASUREMENTS. 

Escuela   Superior   de   Ingenieros,   Bilbao  (Spain). 

Dept.   de   Ingenieria  Quimica  y  del  Medio  Am- 

biente. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-09756 


BEHAVIOUR  OF  ALUMINUM  SPECIES 
DURING  SNOWMELT,  BOTH  DOWNSTREAM 
AND  AFTER  MIXING  WITH  NONACIDIC 
WATERS. 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

R.  Herrmann,  K.  Klemm,  and  E.  Tacken. 


Aqua  Fennica  AQFEDI,  Vol.  19,  No.  2,  p  87-94, 
1989.  4  fig,  2  tab,  25  ref. 

Descriptors:  *Acid  rain  effects,  *Acidic  water, 
♦Aluminum,  *Chemical  speciation,  *Path  of  pollut- 
ants, *Snowmelt,  Eger  River,  Germany,  Hydrogen 
ion  concentration,  Loquitz  River,  Mixing,  River 
Aue. 

During  spring  snowmelt,  fishkills  have  occurred  in 
several  rivers,  caused  mainly  by  the  interaction  of 
high  concentrations  of  H(  +  )  ions  and  some  toxic 
aluminum  species.  The  temporal  variation  of  alu- 
minum concentrations  was  measured  during  snow- 
melt  in  Germany,  and  the  species  distribution 
before  and  after  mixing  of  acid  waters  from  the 
Loquitz  River  with  nonacidic  waters  from  the 
River  Aue  was  computed.  The  Loquitz  River 
drains  a  slate  quarry,  whereas  the  Aue  River  re- 
ceives municipal  sewage.  The  acid-neutralizing  ca- 
pacity of  the  Aue  River  waters  cause  a  decrease  of 
aluminum  concentrations  and  a  shift  to  relatively 
higher  portions  of  sigma-Al-F  and  sigma-Al-OH 
species  below  the  confluence.  In  addition,  after 
mixing,  aluminum  hydroxides  and  aluminum  hy- 
droxysulfates  precipitate  and  coat  the  gravel. 
Before  mixing,  aluminum  concentrations  appear  to 
be  controlled  by  aluminum  hydroxysulfates,  and 
after  mixing,  by  gibbsite  and  kaolinite.  Down- 
stream the  upper  Eger  River  hydrolysis  causes  a 
decrease  in  the  concentration  of  aluminum,  and  as 
the  pH  increases,  the  Al(+3),  sigma-Al-F  and 
sigma-Al-S04  species  decrease,  whereas  sigma-Al- 
OH  species  increase.  On  the  lower  site  of  the  river 
the  Al  concentrations  are  pH  controlled,  but  not  so 
on  the  upper  site  where  Al  behaves  conservatively. 
Further,  on  the  upper  site  aluminum  concentra- 
tions are  well  below  saturation  with  respect  to  all 
aluminum  minerals  examined,  whereas  on  the 
lower  site  aluminum  concentrations  are  controlled 
by  gibbsite,  kaolinite,  and  basalunite.  As  the  snow- 
melt  in  both  rivers  did  not  cause  a  first  flush  of 
acid  melt  waters,  a  clearly  recognizable  regime  of 
acid  snowmelt-related  aluminum  dynamics  was  not 
observed.  (Author's  abstract) 
W90-09761 


EFFECT    OF    STORAGE    AND    SULPHURIC 

ACID  ADDITION  ON  ANALYTICAL  RESULTS 

OF     NITROGEN     AND     PHOSPHORUS     IN 

WATER    SAMPLES    CONTAINING    ERODED 

MATERIAL. 

Maatalouden  Tutkimuskeskus,  Jokioinen  (Finland). 

Inst,  of  Crop  and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  5  A. 

W90-09763 


DEVELOPMENT  OF  A  DEFINITIVE  METHOD 
FOR  IODINE  SPECIATION  IN  AQUATIC  SYS- 
TEMS. 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09773 


GROUNDWATER  CATION  CONCENTRA- 
TIONS IN  THE  RIPARIAN  ZONE  OF  A  FOR- 
ESTED HEADWATER  STREAM. 

York  Univ.,  Toronto  (Ontario).  Dept.  of  Geogra- 
phy. 

A.  R.  Hill. 

Hydrological  Processes  HYPRE3,  Vol.  4,  No.  2,  p 
121-130,   April/May    1990.   6   fig,    1   tab,   21   ref. 

Descriptors:  *Cations,  *Chemical  interactions, 
•Forest  watersheds,  'Geochemistry,  ♦Groundwat- 
er chemistry,  'Riparian  land,  Canada,  Flow  char- 
acteristics, Geohydrology,  Headwaters,  Ontario, 
Riparian  waters,  Streams. 

The  location  of  riparian  zones  within  catchments 
makes  them  potentially  important  in  regulating  nu- 
trient fluxes  between  groundwater  systems  and 
streams.  Groundwater  cation  concentrations  in  re- 
lation to  hydrologie  flow  paths  were  studied  in  the 
riparian  forest  zone  of  a  small  headwater  catch- 
ment near  Toronto,  Ontario,  Canada.  Groundwat- 
er entering  the  riparian  zone  from  uplands  showed 
significant  differences  in  cation  concentrations  be- 
tween slope-foot  and  near-stream  locations.  Mean 


concentrations  in  shallow  groundwater  at  the 
upland  perimeter  of  the  riparian  forest  were:  Ca, 

65.0  mg/1;  Mg,  11.2  mg/L;  K,  0.7  mg/L;  and  Na, 
1.8  mg/L.  Mean  concentrations  in  deep  ground- 
water flowing  upwards  through  glacial  sands  be- 
neath the  riparian  zone  were:  Ca,  52.1  mg/L;  Mg, 

15.1  mg/L;  K,  1.3  mg/L;  and  Na,  2.6  mg/L. 
Shallow  groundwater  emerged  as  slope-foot 
springs  producing  surface  rivulets  which  crossed 
the  riparian  zone  to  the  streams  as  bed  and  bank 
seepage.  Springs  had  higher  Ca  concentrations  and 
lower  Mg,  K,  and  Na  values  than  rivulets  entering 
the  streams.  Conversely,  Mg,  K,  and  Na  concen- 
trations were  higher  and  Ca  concentrations  were 
lower  in  bank  seeps  than  in  rivulets.  These  results 
suggest  that  differences  in  cation  concentrations  in 
groundwater  entering  the  streams  result  from  ini- 
tial contrast  in  the  chemistry  of  shallow  and  deep 
groundwater  rather  than  from  the  effects  of  ripari- 
an soils  and  vegetation.  (Author's  abstract) 
W90-09776 


CHEMICAL  MODELING  OF  AQUEOUS  SYS- 
TEMS II. 

American  Chemical  Society,  Washington,  DC. 
1990.  556p.  Developed  from  a  Symposium  Spon- 
sored by  the  Division  of  Geochemistry  at  the 
196th  National  Meeting  of  the  American  Chemical 
Society,  Los  Angeles,  California,  September  25-30, 
1988. 

Descriptors:  'Computer  programs,  'Electrolytes, 
'Geochemistry,  'Ions,  'Minerals,  'Model  studies, 
'Path  of  pollutants,  'Water  chemistry,  Chemical 
reactions,  Computers,  Dissolved  oxygen,  Error 
analysis,  Geohydrology,  Isotopes,  Mass  transfer, 
Mathematical  models,  Organic  compounds,  Oxida- 
tion, Salts,  Surfactants,  Thermodynamics. 

This  present  volume  is  designed  to  provide  conti- 
nuity with  an  earlier  publication  of  the  same  title 
and  to  evaluate  the  progress  and  developments  in 
the  field  of  chemical  modeling  of  aqueous  systems 
during  the  past  decade.  The  41  chapters  are 
grouped  into  eight  major  topics.  The  first  section 
discusses  the  new  theories  used  by  geochemists  to 
describe  the  interactions  of  electrolytes  in  aqueous 
systems,  including  the  ion-interaction,  mean-salt, 
and  ion-hydration  theories.  The  development  and 
documentation  of  modeling  is  the  subject  of  the 
second  section.  The  contributions  in  this  section 
emphasize  the  use  of  more  comprehensive  and 
more  complete  thermodynamic  data,  improvement 
of  information  exchange  among  computer  systems, 
enhancement  of  the  capability  to  evaluate  systems 
under  more  drastic  conditions,  and  the  need  to 
increase  the  specific  utility  of  models  for  various 
applications.  Three  sections  discuss  the  applica- 
tions to  modeling  of  equilibrium  and  mass  transfer, 
transport  and  coupled  codes,  and  surface  chemis- 
try. The  final  three  sections  address  new  concerns 
and  approaches  to  future  chemical  modeling.  Sev- 
eral chapters  present  improvements  in  modeling 
sensitivities,  including  error  considerations  and  un- 
certainties in  system  conditions.  Efforts  to  stand- 
ardize thermodynamic  data  bases  and  to  develop 
internally  consistent  data  are  discussed.  The  roles 
of  organic  compounds  in  aqueous  systems,  espe- 
cially those  materials  originating  from  human  ac- 
tivities, are  analyzed.  (See  W90-09847  thru  W90- 
09887)  (Geiger-PTT) 
W90-09846 


CHEMICAL  MODELING  OF  AQUEOUS  SYS 
TEMS. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  anc 
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Minerals,  Numerical  analysis,  Organic  compounds 
Solvents. 
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The  concept  of  chemical  modeling  of  natural  hy- 
drologic  systems  was  introduced  in  a  paper  that 
described  the  distribution  of  chemical  species  in 
seawater.  One  distinct  trend  in  the  past  decade  has 
been  the  cessation  of  the  rapid  increase  in  the 
number  of  models  being  developed.  An  effort  to 
document  and  improve  existing  models  is  now 
prevalent.  Recent  emphasis  in  code  improvement 
centers  on  more  comprehensive  and  more  com- 
plete thermodynamic  data,  better  transportability 
between  computer  systems,  the  capability  for  eval- 
uating systems  at  higher  temperature,  pressure  and 
ionic  strength,  and  more  specific  utility  of  the 
models  for  environmental,  industrial  and  research 
applications.  The  ion-interaction,  mean  salt,  and 
ion-hydration  theories  have  replaced  the  ion  asso- 
ciation approach  to  describe  aqueous  systems  of 
electrolytes.  The  modeling  of  mineral/solution-in- 
terfacial  reactions  now  includes  submodels  to  the 
large  aqueous  speciation  models  that  are  more 
sophisticated.  In  the  future,  advancements  in  mod- 
eling will  most  likely  be  realized  in  four  broad 
areas:  the  application  of  error  analysis  to  the  mod- 
eling, speciation  of  organic  ligands  and  macromo- 
lecules  with  the  adjustment  for  cosolvents,  options 
to  the  aqueous  theory  currently  used,  and  the  more 
efficient  coupling  of  flow  models  with  chemical 
models.  (See  also  W90-09846)  (Geiger-PTT) 
W90-09847 


ACTIVITY  COEFFICIENTS  IN  AQUEOUS 
SALT  SOLUTIONS:  HYDRATION  THEORY 
EQUATIONS. 

Lawrence  Livermore  National  Lab.,  CA. 
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of  Energy  Contract  W-7405-Eng48. 

Descriptors:  'Electrolytes,  'Geochemistry,  'Hy- 
dration, 'Model  studies,  'Saline  water,  'Water 
chemistry,  Ions,  Salts,  Theoretical  analysis,  Ther- 
modynamics. 

Thermodynamic  modeling  of  aqueous  geochemical 
system  depends  on  function  which  approximate  the 
activity  of  water  and  the  activity  coefficients  of  the 
solutes.  A  new  set  of  phenomenological  equations 
for  describing  the  activity  coefficients  of  aqueous 
slectrolytes  was  derived,  based  on  the  hydration 
theory  concept  of  Stokes  and  Robinson,  but  using 
the  differentiate  down  approach  in  which  an  ex- 
pression is  first  defined  for  the  excess  Gibbs 
;nergy.  Separate  equations  are  given  for  the  activi- 
ty of  water  and  the  activity  coefficients  of  ionic 
solutes.  The  new  equations  incorporate  an  empiri- 
:al  but  thermodynamically  consistent  scheme  for 
using  an  average  ion  size  parameter  in  the  Debye- 
Hueckel  part  of  the  model.  This  permits  the  new 
equations  to  be  applied  to  mixtures  of  aqueous 
;lectrolytes.  The  new  equations,  applied  to  the 
:ase  of  a  pure  aqueous  electrolyte,  do  not  reduce 
to  the  familiar  Stokes-Robinson  equation  owing  to 
»  minor  difference  in  how  the  Debye-Hueckel 
uodel  is  presumed  to  apply  to  formally  hydrated 
iolutes.  As  a  first  step  in  evaluating  the  usefulness 
}f  the  equations,  a  two-parameter  (ion  size  plus 
lydration  number)  model  was  fit  to  data  for  a 
lumber  of  pure  aqueous  electrolytes.  The  quality 
3f  the  fits  was  excellent  in  many  cases,  but  there 
were  indications  that  more  satisfactory  results 
ivould  be  obtained  by  fixing  reasonable  values  for 
the  ion  sizes  and  compensating  for  the  loss  of  a 
itting  parameter  by  including  ion  pairs  in  the 
nodels,  by  including  virial  coefficient  terms  in  the 
squations,  or  both.  (See  also  W90-09846)  (Author's 
ibstract) 
IV90-09848 


ION-ASSOCIATION  MODELS  AND  MEAN  AC- 
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Calculations  using  the  aqueous  model  from 
WATEQ  and  an  aqueous  model  modified  from 
WATEQ  were  compared  to  experimental  mean 
activity  coefficients  for  various  salts  to  determine 
the  range  of  applicability  and  the  sources  of  errors 
in  the  models.  An  ion-association  aqueous  model 
was  derived  by  least-squares  fitting  of  ion-associa- 
tion stability  constants  and  individual-ion,  activity- 
coefficient  parameters  to  experimental  mean  activi- 
ty coefficients  for  various  salts  at  25  C.  Salts  of  the 
following  cations  and  anions  were  considered: 
Al(+3),  Ba(  +  2),  Ca(  +  2),  Cd(  +  2),  Co(  +  2), 
Cs(+),  Cu(  +  2),  Fe(  +  2),  H(  +  ),  K(+),  Li(  +  ), 
Mg(  +  2),  Mn(  +  2),  Na(  +  ),  Ni(  +  2),  Pb(  +  2), 
Sr(  +  2),  Zn(  +  2),  Cl(-),  C104(-),  F(-),  OH(-),  and 
S04(-2).  The  stability  constants  of  the  derived 
model  and  the  WATEQ  model  were  in  agreement 
for  most  two-ion  complexes  but  were  not  in  agree- 
ment for  most  complexes  containing  three  or  more 
ions.  The  largest  discrepancies  in  stability  con- 
stants were  for  complexes  Cu(  +  2),  Mn(  +  2), 
Ni(  +  2),  and  Zn(  +  2)  with  Cl(-).  The  derived- 
model  calculations  matched  the  experimental  data 
for  all  salts  to  a  concentration  of  about  2  molal,  but 
the  parameters  of  the  model  could  not  be  defined 
uniquely  by  the  fitting  process.  Alternative  choices 
for  the  complexes  included  in  the  model  and  for 
the  individual-ion,  activity-coefficient  parameters 
could  fit  the  experimental  data  equally  well.  (See 
also  W90-09846)  (Author's  abstract) 
W90-09849 


MODELS  FOR  AQUEOUS  ELECTROLYTE 
MIXTURES  FOR  SYSTEMS  EXTENDING 
FROM  DILUTE  SOLUTIONS  TO  FUSED 
SALTS. 

California  Univ.,  Berkeley.  Dept.  of  Chemistry. 
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Descriptors:  'Electrolytes,  'Geochemistry, 
'Model  studies,  'Saline  water,  'Thermodynamics, 
•Water  chemistry,  Osmotic  pressure,  Salts,  Tem- 
perature effects. 

Models  based  on  general  equations  for  the  excess 
Gibbs  energy  of  aqueous  electrolyte  mixtures  pro- 
vide a  thermodynamically  consistent  basis  for  eval- 
uating and  predicting  aqueous  electrolyte  proper- 
ties. Upon  appropriate  differentiation,  these  equa- 
tions yield  expressions  for  osmotic  and  activity 
coefficients,  excess  enthalpies,  heat  capacities,  and 
volumes.  Thus,  a  wide  array  of  experimental  data 
are  available  from  which  model  parameters  and 
their  temperature  or  pressure  dependence  can  be 
evaluated.  The  most  commonly  used  model  for 
systems  of  moderate  concentration  is  the  ion-inter- 
action approach  developed  by  Pitzer  and  cowork- 
ers. For  more  concentrated  electrolyte  solutions, 
including  those  extending  to  the  fused  salt,  an 
alternate  model  based  on  a  Margules  expansion  and 
commonly  used  for  nonelectrolytes  was  proposed 
by  Pitzer  and  Simonson.  These  two  models  were 
compared  and  examples  of  parameter  evaluations 
are  given  for  some  geologically  relevant  systems  to 
high  temperatures  and  pressures.  Applications  of 
the  models  to  calculations  of  solubility  equilibria 
are  also  shown  for  the  systems  NaCl-Na2S04- 
NaOH-H20  and  NaCl-KCl-H20  to  temperatures 
up  to  350  C.  (See  also  W90-09846)  (Author's  ab- 
stract) 
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MODELING  SOLID-SOLUTION  REACTIONS 
IN  LOW-TEMPERATURE  AQUEOUS  SYS- 
TEMS. 

Geological  Survey,  Reston,  VA. 
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Chemical  Processes — Group  2K 

The  effect  of  substitutional  impurities  on  the  stabil- 
ity and  aqueous  solubility  of  a  variety  of  solids  was 
investigated.  Stoichiometric  saturation,  primary 
saturation  and  thermodynamic  equilibrium  solubili- 
ties were  compared  to  pure  phase  solubilities.  Con- 
tour plots  of  pure  phase  saturation  indices  (SI) 
were  drawn  at  minimum  stoichiometric  saturation, 
as  a  function  of  the  amount  of  substitution  and  of 
the  excess-free-energy  of  the  substitution.  SI  plots 
drawn  for  the  major  component  of  a  binary  solid- 
solution  generally  show  little  deviation  from  pure 
phase  solubility  except  at  trace  component  frac- 
tions greater  than  1%.  In  contrast,  trace  compo- 
nent SI  plots  reveal  that  aqueous  solutions  at  mini- 
mum stoichiometric  saturation  can  achieve  consid- 
erable supersaturation  with  respect  to  the  pure 
trace-component  end-member  solid,  in  cases  where 
the  major  component  is  more  soluble  than  the 
trace.  Field  or  laboratory  observations  of  miscibili- 
ty  gaps,  spinodal  gaps,  critical  mixing  points  or 
distribution  coefficients  can  be  used  to  estimate 
solid-solution  excess-free-energies,  when  experi- 
mental measurements  of  thermodynamic  equilibri- 
um or  stoichiometric  saturation  states  are  not  avail- 
able. As  an  example,  a  database  of  excess-free- 
energy  parameters  is  presented  for  the  calcite, 
aragonite,  barite,  anhydrite,  melanterite  and  epso- 
mite  mineral  groups,  based  on  their  reported  com- 
positions in  natural  environments.  (See  also  W90- 
09846)  (Author's  abstract) 
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EFFECT  OF  PRESSURE  ON  AQUEOUS  EQUI- 
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•Water  pressure,  Ionization,  Ions,  Saturation, 
Water  temperature. 

A  model  based  on  the  density  of  the  solvent  to- 
gether with  the  iso-Coulombic  form  of  reactions 
has  been  used  to  estimate  the  pressure  dependence 
of  ionization  constants  of  aqueous  complexes.  This 
model  reproduces  experimentally  determined  pres- 
sure dependencies  of  several  ionization  constants 
of  aqueous  complexes.  Calculated  saturation  states 
of  calcite  in  seawater  are  approximately  500  calo- 
ries (100  C,  0.5  kilobars)  and  approximately  700 
calories  (100  C,  1.0  kilobars)  greater,  and  the  tem- 
peratures of  calcite  saturation  are  approximately  80 
C  (0.5  kilobars)  and  (0.5  kilobars)  and  approximate- 
ly 40  C  (1.0  kilobars)  higher,  than  the  values  ob- 
tained when  the  effect  of  pressure  on  ionization 
constants  is  neglected.  (See  also  W90-09846)  (Au- 
thor's abstract) 
W90-09853 


CURRENT  STATUS  OF  THE  EQ3/6  SOFT- 
WARE PACKAGE  FOR  GEOCHEMICAL  MOD- 
ELING. 
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EQ36  is  a  software  package  for  modeling  chemical 
and  mineralogic  interactions  in  aqueous  geochemi- 
cal systems.  The  major  components  of  the  package 
are  EQ3NR  (a  speciation-solubility  code),  EQ6  (a 
reaction  path  code),  EQLIB  (a  supporting  library), 
and  a  supporting  thermodynamic  data  base. 
EQ3NR  calculates  aqueous  speciation  and  satura- 
tion indices  from  analytical  data.   It  can  also  be 
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used  to  calculate  compositions  of  buffer  solutions 
for  use  in  laboratory  experiments.  EQ6  computes 
reaction  path  models  of  both  equilibrium  step  proc- 
esses and  kinetic  reaction  processes.  These  models 
can  be  computed  for  closed  systems  and  relatively 
simple  open  systems.  EQ3/6  is  useful  in  making 
purely  theoretical  calculations,  in  designing,  inter- 
preting, and  extrapolating  laboratory  experiments, 
and  in  testing  and  developing  submodels  and  sup- 
porting data  used  in  these  codes.  The  thermody- 
namic data  base  supports  calculations  over  the 
range  0-300  C.  (See  also  W90-09846)  (Author's 
abstract) 
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SOLMINEQ.88  is  an  ANSI  standard  FORTRAN- 
77  geochemical  modeling  program,  based  on  the 
1973  version  of  SOLMINEQ  and  various  updated 
versions.  The  algorithms  have  been  improved,  re- 
sulting in  faster  program  execution  and  tighter 
convergence.  SOLMINEQ.88  has  a  revised  ther- 
modynamic data  base,  including  over  270  inorgan- 
ic and  80  organic  aqueous  species,  and  214  miner- 
als. The  program  calculated  the  distribution  of 
mass  minerals  at  temperatures  up  to  350  C  and 
pressures  up  to  one  kilobar.  The  mixing  option  in 
SOLMINEQ.88  is  particularly  useful  in  modeling 
deep  well  disposal  of  industrial  waters.  SOL- 
MINEQ.88 has  a  number  of  new  options,  including 
the  ability  to  calculate  the  effects  of  boiling,  mixing 
of  solutions  and  partitioning  of  gases  between 
water,  oil  and  a  vapor  phase.  It  has  a  mass  transfer 
option  to  predict  the  effects  of  dissolution  and/or 
precipitation  of  minerals.  Ion  exchange  and  an  ion 
adsorption  options  have  also  been  included.  A 
number  of  different  options,  including  the  use  of 
the  Pitzer  activity  coefficient  model,  the  printing 
of  a  comprehensive  set  of  geothermometers,  activi- 
ty ratios  and  mass  abundances,  can  be  specified  at 
run  time.  Additional  minerals  and  components 
(both  anions  and  cations,  including  their  complex- 
es) can  be  added  at  run  time.  A  user-friendly, 
interactive  input  program,  SOLINPUT,  is  avail- 
able and  can  be  used  to  update  input  files.  SOL- 
MINEQ.88 PC/SHELL,  a  user-friendly  interac- 
tive, full  screen  environment  for  IBM  personal 
computers  (clones  and  compatibles)  which  con- 
trols input,  program  execution  and  examination  of 
output  is  also  available.  (See  also  W90-09846)  (Au- 
thor's abstract) 
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A  computer  program  that  simulates  geochemical 
reactions  in  brines  and  other  concentration  electro- 
lyte solutions  use  the  ion-interaction  virial-coeffi- 
cient  approach  for  activity-coefficient  corrections 
developed  by  Pitzer.  Reaction-modeling  capabili- 
ties include  calculation  of  (1)  aqueous  speciation 
and  mineral  saturation  indices,  (2)  mineral  solubili- 
ties, (3)  mixing  or  titration  of  aqueous  solutions,  (4) 
irreversible  reactions,  and  (5)  reaction  paths,  in- 
cluding evaporation.  The  program's  data  base  of 
Pitzer  interaction  parameters  includes  a  partially 


validated  data  base  at  25  C  for  the  system  Na-K- 
Mg-Ca-H-Cl-S04-OH-HC03-C03-C02-H20,  and 
largely  untested  literature  data  for  Fe(II),  Mn(II), 
Sr,  Ba,  Li,  and  Br,  with  provision  for  calculations 
at  temperatures  other  than  25  C.  The  need  to 
maintain  an  internally  consistent  data  base  of  inter- 
action parameters  and  equilibrium  constants  is  em- 
phasized through  an  example  of  the  calculated 
solubility  of  nahcolite  in  Na2C03  solutions.  The 
choice  of  activity-coefficient  scale  has  particular 
significance  to  thermodynamic  calculations  in 
brines  if  the  measured  pH  is  introduced.  The  code 
was  applied  to  modeling  of  brine  sample  speciation 
on  different  activity-coefficient  scales,  calculating 
invariant  point  in  the  evaporation  of  seawater,  and 
defining  the  possibilities  and  limitations  in  model- 
ing the  initial  stages  of  the  evaporation  of  sea- 
water.  (See  also  W90-09846)  (Author's  abstract) 
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RECONSTRUCTION  OF  REACTION  PATH- 
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Integration  of  field  observations,  experimental 
data,  and  computer  simulations  provides  valuable 
insights  into  the  origin  and  inorganic  interactions 
of  organic  acids  and  organic  acid  anions  in  subsur- 
face waters.  Present-day  concentrations  show  sig- 
nificant variations  with  respect  to  temperature, 
basin,  and  reservoir  age,  reflecting  complex  inter- 
action of  biological,  geological,  and  geochemical 
factors  that  influence  the  production  or  destruction 
of  these  species.  Hydrous  pyrolysis  experiments 
demonstrate  that  most  dissolved  organic  acids  are 
produced  by  thermal  degradation  of  kerogen,  and 
that  variation  in  kerogen  chemistry  can  cause  rela- 
tive generating  capacities  to  vary  by  a  factor  of 
two  or  more  between  samples  of  equal  thermal 
rank.  A  mathematical  model  of  the  kinetics  of 
organic  acid  generation  from  kerogen  shows  that 
variations  in  thermal  gradients  can  cause  signifi- 
cant variations  in  maximum  organic  acid  concen- 
trations, and  in  trends  of  organic  acid  concentra- 
tions with  depth  and  temperature.  Experimental 
and  field  studies  of  acetate  decarboxylation  rates 
indicate  that  they  are  strongly  affected  by  tempera- 
ture and  catalysis.  In  nature,  halflives  of  acetate  are 
on  the  order  of  20  to  60  million  years  at  100  C. 
Geochemical  models  predict  that  major  organic 
acid  species:  (1)  are  important  proton  sources  in 
subsurface  waters,  (2)  buffer  pH,  but  increases  in 
pC02  are  still  likely  to  favor  calcite  undersatura- 
tion  in  most  subsurface  waters,  (3)  do  not  form 
important  complexes  with  Pb,  Zn,  and  U,  and  (4) 
do  form  important  complexes  with  Fe,  Ca  and 
possibly  Al.  (See  also  W90-09846)  (Author's  ab- 
stract) 
W90-09859 


EVOLUTION  OF  DISSOLUTION  PATTERNS: 
PERMEABILITY  CHANGE  DUE  TO  COU- 
PLED FLOW  AND  REACTION. 


Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology 

and  Geophysics. 

C.  I.  Steefel,  and  A.  C.  Lasaga. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American    Chemical    Society,    Washington,    DC. 

1990.  p  212-225.  6  fig,  18  ref. 

Descriptors:  'Fluid  flow,  'Geochemistry,  'Mathe- 
matical models,  'Model  studies,  'Permeability, 
'Porosity,  'Rocks,  'Secondary  porosity,  'Weath- 
ering, Channel  flow,  Chemical  reactions,  Flow  ve- 
locity, Kinetics,  Numerical  analysis. 

The  effects  of  coupling  chemical  reactions  and 
fluid  flow  on  the  space-time  evolution  of  rock 
dissolution  patterns  have  been  investigated  using 
two  dimensional  numerical  simulations.  The  simu- 
lations focus  on  the  nonlinear,  positive  feedback 
between  chemical  reactions  and  flow  which  arises 
through  the  permeability  of  the  medium.  The  feed- 
back may  lead  to  channelization  of  flow  where 
regions  of  higher  permeability  capture  sufficient 
reactive  flow  that  their  own  propagation  acceler- 
ates at  the  expense  of  adjacent  areas.  The  impor- 
tance of  the  rate  of  fluid  flow,  the  dispersion 
coefficient,  and  the  rate  of  reaction  on  channel 
formation  were  investigated.  The  results  of  the 
simulations  indicate  that  the  most  effective  channel 
propagation  occurs  when  the  reactions  are  trans- 
port-controlled (reaction  rate  constants  faster  than 
transport)  since  in  these  cases,  the  channel  maxi- 
mizes its  own  rate  of  growth  by  restricting  perme- 
ability change  to  its  walls  and  tip.  In  this  reaction 
regime,  the  existence  and  amplitude  of  channels 
depends  primarily  on  the  ratio  of  the  flow  velocity 
to  the  dispersion  coefficient  and  is  independent  of 
the  reaction  rate  constant.  Large  ratios  of  flow 
velocity  to  dispersion  result  in  large  channel  ampli- 
tudes and  more  finely  spaced  channels.  In  the 
kinetic  rate-controlled  reaction  regime,  permeabil- 
ity change  is  more  diffuse,  resulting  in  a  decrease 
in  how  effectively  an  individual  channel  may  be 
propagated  and  an  increase  in  channel  branching. 
These  generalizations  are  scale-dependent,  howev- 
er, since  a  given  reactive  flow  regime  can  produce 
pervasive  permeability  change  at  the  pore  scale 
while  causing  coherent  channels  at  a  regional 
scale.  (See  also  W90-09846)  (Author's  abstract) 
W90-09862 


MODELING  DYNAMIC  HYDROTHERMAL 
PROCESSES  BY  COUPLING  SULFUR  ISO- 
TOPE DISTRIBUTIONS  WTTH  CHEMICAL 
MASS  TRANSFER:  APPROACH. 

Los  Alamos  National  Lab.,  NM. 

D.  R.  Janecky. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American    Chemical    Society,    Washington,    DC. 

1990.  p  226-233.  2  fig,  16  ref.  NSF  Grants  OCE- 

8400676  and  OCE-8542276. 

Descriptors:  'Hydrologic  models,  'Hydrothermal 
studies,  'Isotopes,  'Mass  transfer,  'Model  studies, 
'Sulfur,  'Water  chemistry,  Chemical  reactions, 
Mathematical  models,  Minerals,  Oxidation,  Sul- 
fates, Sulfides,  Temperature  effects. 

A  computational  modeling  code  (EQPS-S)  that 
couples  sulfur  isotope  distribution  and  chemical 
mass  transfer  reaction  calculations  was  developed. 
Isotopic  distribution  is  calculated  using  standard 
fractionation  factor  equations.  A  post  processor 
approach  to  EQ6  calculations  was  chosen  so  that  a 
variety  of  isotopic  pathways  could  be  examined  for 
each  reaction  pathway.  Two  types  of  major 
bounding  conditions  were  implemented:  (1)  equi- 
librium isotopic  exchange  between  sulfate  and  sul- 
fide species  or  exchange  only  accompanying  chem- 
ical reduction  and  oxidation  events,  and  (2)  exist- 
ence or  lack  of  isotopic  exchange  between  solution 
species  and  precipitated  minerals,  parallel  to  the 
open  and  closed  chemical  system  formulations  of 
chemical  mass  transfer  modeling  codes.  All  of  the 
chemical  data  necessary  to  calculate  isotopic  distri- 
bution pathways  is  generated  by  most  mass  transfer 
modeling  codes  and  can  be  input  to  the  EQPS 
code.  Routines  are  built  in  to  directly  handle  EQ6 
tabular  files.  Chemical  reaction  models  of  seafloor 
hydrothermal  vent  processes  and  accompanying 
sulfur  isotopic  distribution  pathways  illustrate  the 
capabilities  of  coupling  EQPS-S  with  EQ6  calcula- 
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tions,  including  the  extent  of  differences  that  can 
exist  due  to  the  isotopic  bounding  condition  as- 
sumptions described  above.  (See  also  W90-09846) 
(Author's  abstract) 
W90-09863 


COUPLING  OF  PRECIPITATION-DISSOLU- 
TION REACTIONS  TO  MASS  DIFFUSION  VIA 
POROSITY  CHANGES. 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
C.  L.  Carnahan. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
American  Chemical  Society,  Washington,  DC. 
1990.  p  234-242.  6  fig,  18  ref.  U.S.  Department  of 
Energy  Contract  DE-AC03-76SF00098. 

Descriptors:  *Chemical  reactions,  'Computer 
models,  *Geochemistry,  *Mass  transport,  'Model 
studies,  'Porosity,  'Weathering,  Diffusion, 
Gypsum,  Minerals,  Numerical  analysis,  Pores, 
Silica,  Temperature  effects,  Thermodynamics. 

Coupling  of  precipitation/dissolution  reactions  to 
diffusive  mass  transport  via  porosity  changes  has 
been  implemented  in  the  computer  program 
THCC,  a  simulator  of  reactive  chemical  transport. 
The  coupling  is  accomplished  without  increasing 
the  set  of  primary  unknowns.  Porosity  is  included 
explicitly  in  the  transport  equations  and  is  tracked 
by  accounting  for  changes  of  volumes  of  precipi- 
tates. The  coupling  prevents  the  volume  of  a  preci- 
pitated solid  from  exceeding  available  pore 
volume.  Results  of  calculations  are  presented  for 
two  examples,  the  transport  of  silica  along  a  tem- 
perature gradient  and  precipitation  of  gypsum  at 
constant  temperature,  each  done  with  and  without 
variable  porosity.  The  profiles  of  fluid-phase  con- 
centrations of  reactants  were  identical  in  the  cases 
with  and  without  porosity  variations  whenever  the 
reactive  solid  was  present.  This  is  a  necessary 
consequence  of  the  assumption  of  chemical  equilib- 
rium in  the  precipitation/dissolution  process.  How- 
ever, in  simulations  involving  dissolution  of  a  pre- 
viously precipitated  solid  and  transport  of  the  dis- 
solution products,  the  limitation  imposed  by  avail- 
able porosity  on  quantities  of  precipitate  may  have 
to  be  considered.  (See  also  W90-09846)  (Geiger- 
PTT) 
W90-09864 


SIMULATION  OF  MOLYBDATE  TRANSPORT 
WITH  DIFFERENT  RATE-CONTROLLED 
MECHANISMS. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09865 


NUMERICAL  SIMULATION  OF  COADSORP- 
TION  OF  IONIC  SURFACTANTS  WITH  INOR- 
GANIC IONS  ON  QUARTZ. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

R.  L.  Rea,  and  G.  A.  Parks. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
American  Chemical  Society,  Washington,  DC. 
1990.  p  260-271.  6  fig,  1  tab,  39  ref. 

Descriptors:  'Adsorption,  'Computer  programs, 
'Minerals,  'Model  studies,  'Organic  carbon,  'Path 
of  pollutants,  'Quartz,  'Surfactants,  Anions, 
Aquifers,  Calcium,  Electrolytes,  Hydrogen  ion 
concentration,  Sediments,  Simulation  analysis. 

When  little  organic  carbon  is  present  in  a  sediment 
or  aquifer,  sorption  of  organic  solutes  must  be 
controlled  by  mineral  surfaces.  Adsorption  of  these 
solutes  depends  on  pH,  electrolyte  concentration, 
and  adsorption  of  unrelated  inorganic  ions.  Inter- 
actions among  adsorbing  species  can  significantly 
enhance  or  inhibit  adsorption.  The  adsorption  of 
anionic  and  cationic  surfactants  on  quartz  and  co- 
rundum in  the  presence  of  a  background  electro- 
lyte, and  the  coadsorption  of  an  anionic  surfactant 
enhanced  by  C A(  +  ■+■ )  have  been  simulated  suc- 
cessfully using  HYDRAQL,  a  chemical  speciation 
program  including  a  triple-layer  adsorption  model. 
Surface  ionization  constants,  electrolyte  binding 
constants,  and  surfactant  binding  constants  were 
determined  from  five  independent  experimental  in- 
vestigations. Surfactants  are  assumed  to  adsorb  as 


single  ions  at  low  solution  concentration  and  as 
cluster  resulting  from  hydrophobic  interactions  be- 
tween molecules  at  high  concentration.  The  simu- 
lation accounts  for  experimental  adsorption  densi- 
ties, zeta  potentials,  and  for  Ca(+  +)  coadsorption, 
froth  flotation  recovery.  (See  also  W90-09846) 
(Author's  abstract) 
W90-09866 


CONSTANT-CAPACITANCE  SURFACE  COM- 
PLEXATION  MODEL:  ADSORPTION  IN 
SILICA-IRON  BINARY  OXIDE  SUSPENSIONS. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

P.  R.  Anderson,  and  M.  M.  Benjamin. 
IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
American    Chemical    Society,    Washington,    DC. 
1990.  p  272-281.  6  fig,  2  tab,  18  ref.  U.  S.  EPA 
Grant  R810902-01-2. 

Descriptors:  'Adsorption,  'Computer  models, 
'Geochemistry,  'Iron,  'Model  studies,  'Oxides, 
'Path  of  pollutants,  'Silica,  'Water  chemistry, 
Cadmium,  Heavy  metals,  Silver,  Suspended  solids, 
Trace  elements,  Zinc. 

Experimental  data  for  adsorption  of  Ag,  Cd,  and 
Zn  in  two  reference  systems,  Fe(OH)3  and  Si02, 
were  reproduced  using  MICROQL,  a  chemical 
speciation  program,  and  the  constant  capacitance 
adsorption  model.  The  FITEQL  model  calculated 
equilibrium  constants  from  chemical  data.  The 
modified  model  was  consistent  with  a  process  in- 
volving partial  Si02  dissolution  and  sorption  of 
silicate  onto  Fe(OH)3.  The  constant  capacitance 
model  was  used  to  test  the  mechanistic  model  and 
estimate  the  effect  of  particle  interactions  on  ad- 
sorbate  distribution.  The  model  results  in  agree- 
ment with  experimental  results,  indicated  that  the 
presence  of  soluble  silica  interfered  with  the  ad- 
sorption of  the  anionic  adsorbates  but  had  little 
effect  on  cationic  adsorbates.  (See  also  W90-09846) 
(Author's  abstract) 
W90-09867 


INFLUENCE  OF  TEMPERATURE  ON  ION  AD- 
SORPTION BY  HYDROUS  METAL  OXIDES. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Geosciences. 

M.  L.  Machesky. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American   Chemical    Society,    Washington,    DC. 

1990.  p  282-292.  5  tab,  26  ref. 

Descriptors:  'Adsorption,  'Enthalpy,  'Geochem- 
istry, 'Ions,  'Oxides,  'Path  of  pollutants,  'Water 
chemistry,  Anions,  Cations,  Models,  Temperature 
effects,  Thermodynamics. 

Adsorption  processes  are  most  often  studied  and 
modeled  at  room  temperatures,  however,  several 
factors  act  to  perturb  adsorption  phenomena. 
These  include  shifts  in  equilibria  among  solution 
species,  changes  in  the  zero  point  of  charge 
(pHzpc)  of  the  sorbent,  and  changes  in  the  ratio  of 
adsorbed  to  solution  phase  ions.  The  magnitude  of 
these  factors  can  be  predicted  with  standard  ther- 
modynamic relationships  if  solution  and  adsorption 
enthalpy  data  are  available.  Comparative  adsorp- 
tion studies  at  several  temperatures,  and  calori- 
metry  can  be  used  to  obtain  adsorption  enthalpies. 
Relatively  few  studies  have  been  performed  but 
these  do  suggest  that  several  general  trends  apply. 
First,  the  pHzpc  of  hydrous  metal  oxides  appear  to 
decrease  with  increasing  temperature  and  conse- 
quently, proton  adsorption  enthalpies  are  exother- 
mic. Typical  values  at  the  pHzpc  are  -20  to  -45  kJ/ 
mole  which  corresponds  to  pHzpc  changes  of  less 
than  -+■  or  -0.5  pH  units  for  25  -I-  or  -20  C.  Second, 
anion  adsorption  decreases  with  increasing  temper- 
ature while  metal  cation  adsorption  increases  and 
as  a  result,  anion  adsorption  is  exothermic  and 
metal  cation  adsorption  endothermic.  Available 
data  suggest  adsorption  enthalpies  are  often  +  or  - 
20  kJ/mole  or  greater.  This  implies  20  C  tempera- 
ture gradients,  which  are  rather  common  in  tem- 
perate climates,  could  more  than  double  or  halve 
the  adsorbed  to  solution  ratio  of  a  particular  ion. 
Thus,  temperature  should  be  considered  an  impor- 
tant variable  when  investigating  or  modeling  ad- 
sorption processes.  (See  also  W90-09846)  (Author's 
abstract) 


W90-09868 


COAGULATION  OF  IRON  OXIDE  PARTICLES 
IN  THE  PRESENCE  OF  ORGANIC  MATERI- 
ALS: APPLICATION  OF  SURFACE  CHEMI- 
CAL MODEL. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 

Lab.  of  Environmental  Engineering  Science. 

L.  Liang,  and  J.  J.  Morgan. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American    Chemical    Society,    Washington,    DC. 

1990.  p  291-308.  8  fig,  2  tab,  32  ref. 

Descriptors:  'Coagulation,  'Geochemistry,  'Iron, 
'Model  studies,  'Oxides,  'Particulate  matter,  Ad- 
sorption, Fatty  acids,  Fulvic  acids,  Humic  acids, 
Kinetics,  Organic  matter,  Polyelectrolytes. 

Experiments  using  hematite  particles  (70  nano- 
meters in  diameter)  in  the  presence  of  organics 
(phthalic  acid,  fatty  acids,  polyaspartic  acid,  fulvic 
and  humic  acid)  reveal  important  features  of  parti- 
cles coagulation  dynamics.  A  light  scattering  tech- 
nique was  used  to  determine  quantitatively  the 
initial  coagulation  rates  of  hematite  particles.  Elec- 
trokinetic  measurements  were  taken  to  obtain  the 
sign  and  magnitude  of  electrical  potential  at  the 
oxide/aqueous  solution  interface.  Adsorption  ex- 
periments were  carried  out  to  evaluate  affinities  of 
aqueous  molecules  for  the  metal  oxide  surface. 
Intrinsic  equilibrium  constants  for  surface  com- 
plexes are  derived  from  a  Surface  Complex  Forma- 
tion/Diffuse Layer  Model  (SCF/DLM)  account- 
ing for  interfacial  electrostatic  charge  and  poten- 
tial. Small  organic  molecules,  such  as  phthalate, 
show  specific  chemical  reaction  with  the  hematite 
surface  and  influence  colloidal  hematite  coagula- 
tion kinetics  by  altering  interfacial  charge  and  po- 
tential. For  fatty  acids,  hydrophobic  interaction,  in 
addition  to  covalent  and  electrostatic  interaction, 
offers  a  plausible  explanation  for  observed  system- 
atic changes  in  hematite  stability  and  electrokinetic 
data.  In  the  presence  of  polyelectrolytes,  such  as 
polyaspartic  acid,  fulvic  and  humic  acids,  a  combi- 
nation of  specific  chemical,  electrostatic,  and  hy- 
drophobic energies  of  carboxyl  segments  favors 
adsorption,  and  these  materials  have  a  relatively 
great  impact  on  particle  coagulation  and  stability. 
(See  also  W90-09846)  (Author's  abstract) 
W90-09869 


UNCERTAINTIES      IN      GROUND      WATER 
CHEMISTRY  AND  SAMPLING  PROCEDURES. 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5A. 
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EXPERT     SYSTEMS     TO     SUPPORT     GEO- 
CHEMICAL  MODELING. 

Ground  Water  Geochemistry,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-09872 


NUMERICAL  MODELING  OF  PLATINUM  EH 
MEASUREMENTS  BY  USING  HETEROGENE- 
OUS ELECTRON-TRANSFER  KINETICS. 

PTI  Environmental  Services,  Boulder,  CO. 

J.  H.  Kempton,  R.  D.  Lindberg,  and  D.  D. 

Runnells. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American    Chemical    Society,    Washington,    DC. 

1990.  p  339-349.  5  fig,  2  tab,  20  ref.  Electric  Power 

Research  Institute  Contract  8000-16. 

Descriptors:  'Conductance,  'Electrochemistry, 
'Kinetics,  'Model  studies,  'Numerical  analysis, 
•Water  chemistry,  Electrodes,  Iron,  Platinum,  Po- 
tentiometry,  Selenium. 

The  measurement  of  the  master  Eh  of  solutions  in 
terms  of  heterogeneous  electron-transfer  kinetics 
between  aqueous  species  and  the  surface  of  a  pol- 
ished platinum  electrode  are  evaluated.  A  prelimi- 
nary model  is  proposed  in  which  the  electrode/ 
solution  interface  is  assumed  to  behave  as  a  fixed- 
value  capacitor,  and  the  rate  of  equilibration  de- 
pends on  the  net  current  at  the  interface.  Heteroge- 
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neous  kinetics  at  bright  platinum  in  0.1  molar  KC1 
were  measured  for  the  redox  couples  Fe(III)/ 
Fe(ll),  Fe(CN)6(-3)/Fe(CN)6(-4),  Se(VI)/Se(IV), 
and  As(V))/As(III).  Of  the  couples  considered, 
only  Fe(Iir)/Fe(II)  at  pH  3  and  Fe(CN)6(-3)/ 
Fe(CN)6(-4)  at  pH  6.0  were  capable  of  imposing  a 
Nernstian  potential  on  the  platinum  electrode.  (See 
also  W90-09846)  (Author's  abstract) 
W90-09873 


USE  OF  MODEL-GENERATED  FE(3  +  )  ION 
ACTIVITIES  TO  COMPUTE  EH  AND  FERRIC 
OXYHYDROXDDE  SOLUBILnTES  IN  ANAER- 
OBIC SYSTEMS. 

Colorado    School    of   Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

D.  L.  Macalady,  D.  Langmuir,  T.  Grundl,  and  A. 

Elzerman. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American   Chemical    Society,    Washington,    DC. 

1990.  p  350-367.  5  fig,  6  tab,  57  ref. 

Descriptors:  'Anaerobic  conditions,  'Computer 
models,  'Dissolved  solids,  'Geochemistry, 
'Groundwater,  'Iron,  'Model  studies,  'Solubility, 
'Water  chemistry,  Aquifers,  Chlorides,  Conduct- 
ance, Hydrogen  ion  concentration. 

Redox  conditions,  pH  and  ferric  oxyhydroxide  so- 
lubilities limit  dissolved  iron  in  most  natural 
waters.  Laboratory  studies  were  performed  in  an- 
aerobic systems  in  which  Fe(III)  activities  were 
calculated  using  the  computer  model  PHREEQE 
with  revised  formation  constants  for  iron  hydroxy 
and  chloride  complexes.  Lab  and  field  Eh  measure- 
ments using  Pt  or  wax-impregnated-graphite  elec- 
trodes can  provide  nernstian  potentials  in  the  pres- 
ence of  measurable  Fe(II)  at  pH's  as  high  as  6.6. 
This  allows  calculation  of  Fe(3  +  )  activities  under 
a  wide  variety  of  conditions  without  difficult  meas- 
urements of  trace  (<1  micromoles)  Fe(III)  con- 
centrations. Also  calculated  are  ferric  oxyhydrox- 
ide solubilities,  expressed  as  pQ  = 
log(concentration  of  Fe(3+))(concentration  of 
OH(-))3,  which  range  in  general  from  about  37  to 
44.  Laboratory  studies  in  ferric/ferrous  chloride 
solutions  between  pH  2  and  7  indicate  an  overall 
stoichiometry  of  1/(3.06)+  or  -0.15,  and  pQ  values 
from  about  38  to  41  for  ferric  oxyhydroxides  after 
12-200  hr.  These  conclusions  were  supported  by 
analyses  and  modeling  of  groundwater  geochemi- 
cal  field  data  collected  at  Otis  Air  Force  Base, 
Massachusetts  and  near  Leadville,  Colorado.  (See 
also  W90-09846)  (Author's  abstract) 
W90-09874 


ENERGETICS  AND  CONSERVATIVE  PROP- 
ERTIES OF  REDOX  SYSTEMS. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
M.  J.  Scott,  and  J.  J.  Morgan. 
IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
American    Chemical    Society,    Washington,    DC. 
1990.  p  368-378.  3  fig,  3  tab,  10  ref. 

Descriptors:  'Conductance,  'Dissolved  solids, 
'Fate  of  pollutants,  'Geochemistry,  'Groundwat- 
er, 'Kinetics,  'Oxidation,  'Path  of  pollutants, 
'Water  chemistry,  Dissolved  oxygen,  Model  stud- 
ies, Organic  matter,  Solubility,  Thermodynamics, 
Toxicity. 

The  redox  status  of  an  aqueous  system  is  described 
by  the  concentrations  of  the  oxidized  and  reduced 
species  of  all  system  components.  The  oxidation 
state  of  a  component  affects  the  solubility,  adsorp- 
tion behavior,  and  aqueous  toxicity  of  the  compo- 
nent. Redox  systems,  generally  not  at  equilibrium 
as  the  result  of  kinetically  slow  redox  reactions,  are 
poorly  characterized  by  intensity  factors  (Eh  or 
pE)  alone.  Capacity  factors,  which  reflect  the  total 
concentration  of  relevant  species,  are  conservative 
parameters  that  can  be  meaningful  guides  to  the 
redox  status  of  aqueous  systems.  Oxidative  capac- 
ity (OXC)  is  defined  as  a  conservative  quantity 
that  incorporates  a  comprehensive  chemical  analy- 
sis of  the  redox  couples  of  an  aqueous  system  into  a 
single  descriptive  parameter.  OXC  classifies  aque- 
ous systems  in  terms  of  well-defined  geochemical 
and  microbial  parameters  (e.g.,  oxic,  sulfidic).  Ex- 
amples of  model  and  actual  groundwater  systems 


are  discussed  to  illustrate  the  concept.  The  first 
example  system  is  a  simple  homogeneous  closed 
system  consisting  of  1.0  mm  02(aq)  and  0.5  mm 
CH20(aq).  The  second  example  is  a  hypothetical 
groundwater  system  where  some  of  the  system's 
oxidants  are  present  in  the  solid  phase.  A  third 
example  of  OXC  is  taken  from  a  complete  chemi- 
cal analysis  of  all  redox-active  species  in  a  pristine 
aquifer  sampled  on  a  monthly  basis  for  one  year.  A 
redox  titration  model  is  another  tool  that  is  useful 
in  describing  a  redox  system  as  it  approaches  an 
equilibrium  state.  (See  also  W90-09846)  (Author's 
abstract) 
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RATES  OF  INORGANIC  OXIDATION  REAC- 
TIONS EWOLVTNG  DISSOLVED  OXYGEN. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
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Descriptors:  'Copper,  'Dissolved  oxygen,  'Geo- 
chemistry, 'Groundwater,  'Iron,  'Manganese, 
'Oxidation,  'Sulfur,  'Water  chemistry,  Arsenic, 
Hydrogen  ion  concentration,  Oxygenation. 

Measured  concentrations  of  redox  couples  in  low 
temperature,  aerated  groundwaters  often  yield 
conflicting  potentials,  making  it  difficult  to  define 
system-wide  redox  conditions  for  use  in  equilibri- 
um geochemical  models.  Redox  disequilibrium  is 
caused,  in  part,  by  the  slow  rates  at  which  the 
reduced  species  are  oxidized  by  dissolved  02.  To 
describe  these  rates,  literature  data  were  used  to 
calculate  half-lives  for  the  total  Fe(+  +  ),  total  S(— 
),  total  Cu(+  +),  and  Mn(-f  +)  oxygenation  reac- 
tions as  a  function  of  pH  at  0.2  atm  02.  These  data 
and  experimentally  measured  rates  for  total 
As(3  +  )  oxygenation  yield  half-lives  that  range 
from  seconds  to  years  depending  on  solution  con- 
ditions. The  large  differences  in  half-lives,  which 
are  strongly  dependent  on  pH,  imply  that  some 
reduced  species  are  rapidly  oxidized,  whereas 
others  may  metastably  persist  in  oxidized  environ- 
ments, resulting  in  redox  disequilibrium.  The  half- 
life  versus  pH  diagrams  provide  a  convenient 
means  for  comparing  oxygenation  rates  and  assess- 
ing likely  conditions  of  disequilibrium  between  re- 
duced species  and  the  02(aq)/H20  couple.  (See 
also  W90-09846)  (Author's  abstract) 
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REVISED  CHEMICAL  EQUILIBRIUM  DATA 
FOR  MAJOR  WATER-MINERAL  REACTIONS 
AND  THEIR  LIMITATIONS. 
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IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
American  Chemical  Society,  Washington,  DC. 
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Descriptors:  'Geochemistry,  'Ions,  'Minerals, 
'Solubility,  'Water  chemistry,  Chemical  reactions, 
Enthalpy,  Mathematical  models,  Model  studies, 
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A  revised  summary  of  equilibrium  constants  and 
reaction  enthalpies  for  aqueous  ion  association  re- 
actions and  mineral  solubilities  has  been  compiled 
from  the  literature  for  common  equilibria  occur- 
ring in  natural  waters  at  0-100  C  and  1  bar  pres- 
sure. The  species  have  been  limited  to  those  con- 
taining the  elements  Na,  K,  Li,  Ca,  Mg,  Ba,  Sr,  Ra, 
Fe(II/III),  Al,  Mn(II,  III,  IV),  Si,  C,  CI,  S(VI)  and 

F.  The  necessary  criteria  for  obtaining  reliable  and 
consistent  thermodynamic  data  for  water  chemis- 
try modeling  are  achieved  when  the  following 
criteria  are  met:  the  fundamental  thermodynamic 
relationships  and  their  consequences  are  obeyed; 
common  scales  are  used  for  temperature,  energy 
atomic  mass  and  the  fundamental  physical  con- 
stants; conflicts  and  inconsistencies  among  meas- 
urements are  resolved;  an  appropriate  mathemati- 
cal model  is  chosen  to  fit  all  the  temperature  and 
pressure  dependent  data;  an  appropriate  aqueous 
chemical  model  is  chosen  to  fit  all  aqueous  solution 


data;  and  an  appropriate  choice  of  standard  states 
is  made  and  applied  to  all  similar  substances.  An 
important  limitation  on  the  application  of  equilibri- 
um computations  is  that  minerals  that  do  not  show 
reversible  solubility  behavior  should  not  be  as- 
sumed to  attain  chemical  equilibrium  in  natural 
aquatic  systems.  (See  also  W90-09846)  (Geiger- 
PTT) 
W90-09877 


SOLUBILITIES  OF  ALUMINUM  HYDROX- 
IDES AND  OXYHYDROXIDES  IN  ALKALINE 
SOLUTIONS. 

Lawrence  Berkeley  Lab.,  CA. 
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IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
American  Chemical  Society,  Washington,  DC. 
1990.  p  414-428.  4  fig,  4  tab,  94  ref.  Nuclear  Regu- 
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agency Agreement  DOE-50-80-97.  Department  of 
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The  solubilities  of  gibbsite,  boehmite  and  diaspore 
in  alkaline  solutions  between  20  and  350  C  are 
evaluated  and  their  thermodynamic  properties  rec- 
onciled. The  thermodynamic  properties  of  the  alu- 
minate  ion  Al(OH)4(-),  are  derived  over  the  same 
temperature  range  and  compared  with  predictions 
based  on  the  revised  Helgeson-Kirkham-Flowers 
equation  of  state.  Preliminary  thermodynamic 
properties  of  bayerite  and  Gibbs  free  energy  of 
formation  (enthalpy  of  formation,  298)  for  nord- 
strandite  are  also  derived  from  solubility  data  in 
alkaline  solutions.  Log  Ks4  values  for  gibbsite, 
bayerite,  boehmite  and  diaspore  between  0  and  350 
C,  and  thermodynamic  data  for  Al(OH)4(-)  are 
tabulated  for  use  in  distribution-of-species  comput- 
er codes.  (See  also  W90-09846)  (Author's  abstract) 
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ALUMINUM  HYDROLYSIS  REACTIONS  AND 
PRODUCTS  IN  MILDLY  ACIDIC  AQUEOUS 
SYSTEMS. 
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bidity. 

Early  stages  of  the  hydrolysis  and  hydroxide  po- 
lymerization reactions  of  aluminum  have  been 
studied  using  a  constant  slow  aluminum  perchlo- 
rate  flux  into  a  solution  held  at  constant  pH  by 
addition  of  dilute  NaOH  from  a  pH  stat,  observing 
rates  of  base  addition  and  periodically  determining 
concentrations  of  the  various  species  of  dissolved 
aluminum.  Total  final  Al  concentrations  generally 
were  between  .0002  and  .0005  molal  and  holding 
pH's  ranged  from  4.75  to  5.20.  Polymeric  ionic 
species  began  to  form  when  supersaturation  with 
respect  to  microcrystalline  gibbsite  reached  an  af- 
finity of  reaction  value  near  1.0  kcal  at  ph  4.75,  and 
the  affinity  of  reaction  value  remained  nearly  con- 
stant during  the  remainder  of  the  titration.  Similar 
behavior,  but  with  somewhat  higher  affinity  of 
reaction  values,  was  observed  at  higher  pH's  with 
a  maximum  affinity  of  reaction  value  near  1.6  kcal 
at  pH  5.20.  Conditional  first  order  rate  constants 
were  determined  for  the  formation  of  polymeric 
ionic  units  with  OH/A1  molar  ratios  from  2.0  to 
2.4.  Average  log  k  (rate  constant)  values/(sec) 
ranged  from  -4.59  at  pH  4.75  to  -3.25  at  pH  5.20 
for  experiments  done  at  25  C.  Rate  constants  about 
0.5  log  units  less  negative  were  measured  at  35  C, 
and  about  0.9  log  units  more  negative  at  10  C. 
Species  whose  OH/A1  ratio  was  greater  than  2.4 
were  formed  at  the  higher  pH's,  and  developed 
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into  microcrystalline  gibbsite.  Polymeric  aluminum 
hydroxide  ions  and  colloidal  microcrystalline 
gibbsite  may  occur  in  river  and  lake  waters,  espe- 
cially those  affected  by  low-pH  precipitation,  but 
positive  identification  of  such  material  is  difficult. 
(See  also  W90-09846)  (Author's  abstract) 
W90-09879 


EFFECT  OF  IONIC  INTERACTIONS  ON  THE 
OXIDATION  RATES  OF  METALS  IN  NATU- 
RAL WATERS. 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 
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ROLE  OF  REACnVE-SURFACE-AREA  CHAR- 
ACTERIZATION IN  GEOCHEMICAL  KINETIC 
MODELS. 
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Modeling  of  kinetic  and  sorption  reactions  requires 
estimates  of  the  surface  area  of  natural  substrates 
which  are  often  difficult  to  measure  directly.  A 
synthesis  of  data  indicates  that  the  Brunauer, 
Emmett,  and  Teller  (BET)  method  for  measure- 
ments on  fresh  surfaces  exceed  geometric  estimates 
by  a  mean  roughness  factor  of  7  over  a  wide  range 
in  particle  sizes.  Surface  roughness  factors  for  nat- 
urally weathered  silicates  are  shown  to  approach 
200  and  are  strongly  dependent  on  mineral  compo- 
sition. Fractal  analysis  indicates  a  dimension  of  2.0, 
and  a  self  similarity  comparable  to  a  smooth  spher- 
ical geometry.  Estimates  of  reactive  surface  areas 
are  commonly  related  through  transition  state 
theory  to  the  surface  defect  density.  Data  indicate, 
however,  that  the  actual  surface  dislocation  densi- 
ty is  lower  than  commonly  assumed  and  the 
number  of  surface  dislocations  that  actually  repre- 
sent potential  reaction  sites  must  be  extremely  low. 
A  compilation  of  available  kinetic  models  indicates 
that  reactive  surface  areas  commonly  are  one  to 
three  orders-of-magnitude  lower  than  physical  sur- 
face areas,  with  closer  fits  for  geochemical  systems 
having  short  residence  times.  (See  also  W90-09846) 
(Author's  abstract) 
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QUANTITATIVE  STRUCTURE-ACTIVITY  RE- 
LATIONSHIP MODELS  FOR  PREDICTING 
AQUEOUS  SOLUBILITY:  COMPARISON  OF 
THREE  MAJOR  APPROACHES. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
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IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
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Descriptors:  'Aromatic  compounds,  'Model  stud- 
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Three  major  approaches  to  the  prediction  of  aque- 
ous solubility  of  organic  chemicals  using  Quantita- 
tive Structure  Activity  Relationship  (QSAR)  tech- 
niques are  reviewed:  the  log  p  approach,  the 
LSER  approach,  and  the  connectivity-polarizabi- 
lity  approach.  The  rationale  for  the  log  p  approach 
is  based  on  the  similarity  between  the  dissolution 
of  an  organic  solute  in  water,  and  its  partitioning 
between  two  solvents.  The  LSER  approach  uses  a 
linear  combination  of  three  energy  terms  to  model 
solubility  related  properties  in  solute-solvent  sys- 
tems: the  cavity  term,  the  dipolar  term,  and  the 
hydrogen  bonding  term.  The  solute-solvent  inter- 
actions in  the  connectivity-polarizability  approach 
are  modeled  using  polarizability  and  the  molar 


volume  of  the  solute.  Six  models  derived  from 
these  three  approaches  are  compared  for  the  qual- 
ity of  their  fit  to  the  experimental  data.  Model  1, 
based  on  the  log  p  approach  appears  to  be  the 
simplest  to  use  if  either  experimental  or  estimated 
log  p  values  are  readily  available.  In  the  absence  of 
experimental  log  p  data,  the  results  must  be  accept- 
ed with  a  high  degree  of  uncertainty,  because 
estimated  log  p  values  can  introduce  additional 
errors.  If  log  p  and  melting  point  data  are  avail- 
able, then  Models  2  and  3  could  yield  more  accu- 
rate results,  particularly  if  the  solute  is  a  solid  at 
room  temperature.  The  LSER  approach  (Models  4 
and  5)  has  greater  potential  in  predicting  solubility, 
but  its  practical  applicability  is  limited  by  the  non- 
availability of  appropriate  parameters  or  a  firm  set 
of  rules  for  their  estimation.  Model  6,  based  on  the 
connectivity-polarizability  approach,  has  the  ad- 
vantage of  requiring  neither  experimental  data  nor 
in-depth  knowledge  of  solute-solvent  interaction 
parameters.  It  covers  the  largest  number  of  aliphat- 
ic and  aromatic  solid  and  liquid  solutes  with  just 
one  equation,  and  in  terms  of  the  range  of  numeri- 
cal values  of  S  (solubility),  covers  over  12  orders 
of  magnitude.  The  wide  coverage  and  the  good 
quality  of  fit  of  Model  6  implies  greater  confidence 
in  its  predictive  ability.  (See  also  W90-09846) 
(Geiger-PTT) 
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The  basic  thermodynamic  law  governing  the  phase 
equilibrium  for  the  solubility  of  organic  liquids  in 
water  is  the  equality  of  fugacities  of  all  compo- 
nents in  the  two  phases.  At  a  fixed  temperature  the 
activity  coefficients,  which  are  related  to  the  parti- 
tion coefficient,  are  functions  of  solution  composi- 
tion. Their  composition  dependence  can  be  ex- 
pressed by  various  empirical  equations  such  as  the 
Van  Laar  equations  or  the  theoretically  well 
grounded  UNIQUAC  equations.  Using  one  of 
these  activity  coefficient  equations,  it  is  possible  to 
calculate  liquid-liquid  equilibrium  behavior  of  mul- 
ticomponent  liquid  systems.  Simplified  equations 
are  presented  for  organic  materials  that  exhibit  low 
mutual  solubilities  with  water.  Models  are  present- 
ed for  the  effect  of  a  cosolvent  completely  miscible 
with  water  on  the  solubility  of  a  sparingly  soluble 
material,  such  as  the  effect  on  hydrocarbon  solubil- 
ity of  methanol  or  ethanol  added  to  gasoline  as  an 
octane  enhancer.  The  prediction  of  the  cosolvent 
partition  coefficient  is  based  on  the  basic  equilibri- 
um equation  applied  to  cosolvent,  where  two  ac- 
tivity coefficients  are  computed  from  an  activity 
coefficient  correlation.  In  this  computation  the 
small  amount  of  water  in  the  hydrocarbon  phase  is 
neglected  as  is  the  trace  of  hydrocarbon  in  the 
water  phase.  Thus  the  aqueous  phase  is  treated  as  a 
mixture  of  water  and  completely  miscible  cosol- 
vent while  the  organic  phase  is  considered  a  mix- 
ture of  hydrocarbon  with  miscible  cosolvent.  The 
one  constant  version  of  the  Wilson  equation  is  used 
to  correlate  the  activity  coefficients  for  the  cosol- 
vent. The  solubility  of  organic  solids  uses  the  basic 
equilibrium  condition  of  equality  of  fugacities  in 
the  two  phases,  solid  and  water.  For  the  condition 
of  mixtures  of  solids,  if  the  two  solids  do  not  form 
a  solid  solution,  the  unlike  molecules  should  exhibit 
negligible  interaction  in  the  aqueous  phase  and  the 
water  phase  activity  coefficients  should  be  the 
same  as  for  pure  solids.  Under  these  conditions,  the 
solubility  of  the  mixture  should  be  the  sum  of  the 
small  solubilities  of  the  pure  solids.  In  the  field,  the 
solubility  may  be  greater  than  under  controlled 
laboratory  conditions,  due  to  the  formation  of  mi- 
croemulsions,  and  the  effect  of  high  molecular 
weight  dissolved  organic  matter  such  as  humic  and 
fulvic  acids.  (See  also  W9C-09846)  (Geiger-PTT) 
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Diagenesis  of  clastic  rocks  is  a  function  of  the 
chemical  interaction  between  formation  water  and 
rock;  thus,  the  evolution  of  diagenetically  active 
species  in  formation  waters  is  important  to  model- 
ing clastic  diagenesis.  Several  organic-inorganic 
interactions  play  key  roles  in  establishing  dynamic 
diagenetic  pathways  or  diagenetic  facies  of  reser- 
voir sands.  Carboxylic  acid  anions  (CAA)  evolve 
as  a  product  of  microbial  action,  thermal  matura- 
tion of  sedimentary  organic  material,  abiotic  sulfate 
reduction,  and  mineral  oxidation  of  dissolved  or- 
ganics.  CAA's  are  important  to  buffering  both 
formation  water  Eh  and  pH  and  have  the  capacity 
to  transport  Al  and  Si  from  aluminosilicate  dissolu- 
tion. At  temperatures  from  about  100  to  140  C, 
abiotic  sulfate  reduction  of  hydrocarbons  to  hydro- 
gen sulfide  and  bicarbonate  begins  to  become  dia- 
genetically important  in  deep  sedimentary  se- 
quences with  a  sulfate  source.  H2S  is  corrosive  to 
feldspars  and  carbonates  and  also  provides  a  sink 
for  Fe  via  pyrite  precipitation.  The  relative  timing 
of  these  species'  generation  allows  construction  of 
a  generalized  organic-inorganic  diagenetic  model, 
which  predicts  generalized  diagenetic  mineralogy 
and  organic-inorganic  reaction  pathways.  (See  also 
W90-09846)  (Author's  abstract) 
W90-09884 
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complexes,  'Organic  matter,  'Path  of  pollutants, 
•Water  chemistry,  Fate  of  pollutants,  Fulvic  acids, 
Hydrogen  ion  concentration,  Models,  Potentio- 
metry,  Speciation,  Voltammetry. 

Complexation  of  Cu(++)  by  natural  organic 
matter  in  groundwater  was  studied  by  complexo- 
metric  titrations  monitored  by  ion-selective  elec- 
trode potentiometry  (ISE),  fluorescence  quenching 
(FQ),  and  cathodic  stripping  voltammetry  (CSV). 
The  titrations  were  analyzed  using  single-and 
multi-ligand  models.  At  the  natural  groundwater 
pH  values  there  was  good  agreement  between 
model  ligand  concentrations  and  conditional  stabil- 
ity constants  determined  by  the  three  methods.  At 
lower  pH  values  the  FQ  and  ISE  results  diverged. 
The  ISE  results  are  roughly  comparable  to  pub- 
lished ISE  results.  The  FQ  results,  however,  show 
stronger  complexation  than  published  results.  For 
total  Cu  concentrations  from  .01  to  10  micromoles, 
Cu  binding  could  be  described  by  three  model 
ligands  at  concentrations  of  .05,  .2,  and  10  micro- 
moles  having  log  stability  constants  of  10.1,  8.5, 
and  5.5,  respectively.  For  this  range  of  total  Cu 
concentrations,  complexes  formed  with  natural  or- 
ganic matter  are  predicted  to  dominate  Cu  specia- 
tion. The  empirical  complexation  parameters  are 
strictly  valid  only  for  the  groundwaters,  conditions 
(e.g.  pH),  and  total  Cu  concentrations  used  in  the 
present  work.  However,  they  should  also  be  useful 
for  exploratory  modeling.  (See  also  W90-09846) 
(Author's  abstract) 
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KINETICS  OF  RARE  EARTH  METAL  BIND- 
ING TO  AQUATIC  HUMIC  ACIDS. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09886 


MICROSCALE  PROCESSES  IN  POROUS 
MEDIA:  TRANSPORT  OF  CHLORINATED 
BENZENES  IN  POROUS  AGGREGATES. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 
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CORROSIVE  GROUND  WATER  IN  THE  KIRK- 
WOOD-COHANSEY  AQUIFER  SYSTEM  IN 
THE  VICINITY  OF  OCEAN  COUNTY,  EAST- 
CENTRAL  NEW  JERSEY. 

Geological  Survey,  West  Trenton,  NJ.  Water  Re- 
sources Div. 

G.  R.  Kish,  J.  L.  Barringer,  and  R.  L.  Ulery. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    87-4181, 
1989.  1  sheet,  4  ill,  1  tab,  19  ref. 

Descriptors:  *Atlantic  Coastal  Plain,  *Corrosion, 
♦Groundwater  quality,  *New  Jersey,  Aggressive 
index,  Alkalinity,  Kirkwood-Cohansey  aquifer 
system,  Ocean  County,  Water  quality. 

Corrosive  groundwater,  which  has  been  linked  to 
trace-metal  leaching  from  plumbing  materials  in 
Europe  and  the  United  States,  has  been  identified 
in  the  Coastal  Plain  of  New  Jersey.  The  corrosive- 
ness  of  groundwater  in  the  Kirkwood-Cohansey 
aquifer  system  in  New  Jersey  has  been  estimated 
by  calculating  values  for  the  Aggressive  Index, 
using  groundwater  chemistry  data.  A  contour  map 
of  Aggressive-Index  values  shows  that  groundwat- 
er is  very  corrosive  in  the  vicinity  of  Ocean 
County,  New  Jersey.  Areas  with  the  least  corro- 
sive water  are  generally  along  the  coast,  whereas 
areas  with  the  most  corrosive  water  are  farther 
inland.  (USGS) 
W90-09895 


HYDROLOGIC  AND  GEOCHEMICAL  MONI- 
TORING IN  LONG  VALLEY  CALDERA, 
MONO  COUNTY,  CALIFORNIA,  1986. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-09899 


ISOTOPE     TECHNIQUES     IN     WATER     RE- 
SOURCES DEVELOPMENT. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-09951 


ISOTOPIC    CHARACTERIZATION    OF    THE 
THERMOMINERAL      WATERS      OF      THE 
FRANCO-ITALIAN  NORTHERN  ALPS  (CAR- 
ACTERISATION     ISOTOPIQUE    DES    EAUX 
THERMOMINERALES  DES  ALPES  DU  NORD 
FRANCO-IT  ALIENNES). 
Grenoble- 1  Univ.  (France).  Unit  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09952 


SCAVENGING  OF  ATMOSPHERIC  POLLUT- 
ANTS BY  CLOUDS  AND  PRECIPITATION  BY 
MEANS  OF  A  VERTICAL  WIND  TUNNEL. 
PHASE  1  (AUSWASCHEN  VON  ATMOSPHAR- 
ISCHEN  SPURENSTOFFEN  DURCH  WOLKEN 
UND  NIEDERSCHLAG  MITTELS  EINES  VER- 
TIKALEN  WINDKANALS). 

Mainz  Univ.  (Germany,  F.R.).  Meteorological 
Inst. 

H.  R.  Pruppacher,  and  J.  Gutenberg. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-756823. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
53p.  28  fig,  3  tab.  English  summary. 

Descriptors:  *Air  pollution,  "Atmospheric  chemis- 
try, 'Chemical  interactions,  'Cloud  physics,  'Pre- 


cipitation, 'Water  pollution  sources,  'Wind  tun- 
nels, Air  circulation,  Noble  gases,  Particle  size, 
Precipitation  scavenging. 

The  design  and  performance  characteristics  of  a 
vertical  wind  tunnel  adapted  for  research  in  cloud 
physics  and  atmospheric  chemistry  are  described. 
The  Prandtl-Type  wind  tunnel  is  driven  by  the 
suction  of  air  into  a  vacuum  through  a  sonic  valve 
which,  together  with  a  specially  designed  honey- 
comb screen,  concentration  section,  provides  a 
positive  velocity  control  and  flow  of  extremely 
low  turbulence.  This  air  stream  quality  allows 
freely  suspended  water  drops  of  diameters  between 
20  micrometers  and  9  millimeters,  ice  crystals  and 
snow  flakes  of  diameters  between  500  micrometers 
and  3  centimeters  and  graupel  particles  and  hail- 
stones of  diameters  of  several  millimeters  to  sever- 
al centimeters.  An  air  conditioning  system  allows 
the  complete  control  of  the  temperature,  humidity 
and  aerosol  content  of  the  air  so  that  a  wide  range 
of  physical  conditions  in  atmospheric  clouds  can 
be  simulated.  Preliminary  experiments  with  the 
tunnel  show  that  quantitative  studies  are  possible: 
(1)  of  the  rates  at  which  atmospheric  pollutants  as 
aerosol  particles  and  trace  gases  become  incorpo- 
rated by  cloud  drops,  raindrops  and  ice  particles, 
and  the  mechanisms  which  control  this  incorpora- 
tion; (2)  of  the  chemical  reactions  taking  place 
inside  these  particles;  (3)  of  the  desorption  of  trace 
gases  from  these  particles;  (4)  of  the  drop  to  parti- 
cle conversion;  and  (5)  of  numerous  other  basic 
microphysical  processes  in  atmospheric  clouds. 
The  results  of  these  investigations  will  provide 
valuable  input  into  models  which  describe  the 
scavenging  behavior  of  convective  and  stratiform 
clouds.  (Author's  abstract) 
W90- 10062 


FACTORS  CONTRIBUTING  TO  DIFFER- 
ENCES IN  ACID  NEUTRALIZING  CAPACITY 
AMONG  LAKES  IN  THE  WESTERN  UNITED 
STATES. 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2H. 
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LABORATORY  STUDY  OF  THE  EFFICIENCY 
WITH  WHICH  AEROSOL  PARTICLES  ARE 
SCAVENGED  BY  SNOW  FLAKES. 

Mainz  Univ.  (Germany,  F.R.).  Inst,  of  Meteorolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2C. 

W90- 10166 


NUMERICAL  SIMULATION  OF  THE  CHEM- 
ISTRY OF  A  RAINBAND. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Mete- 
orology. 

H.  G.  Leighton,  M.  K.  Yau,  A.  M.  MacDonald,  J. 
S.  Pitre,  and  A.  Giles. 

Atmospheric  Environment  ATENBP,  Vol.  24A, 
No.   5,  p   1211-1217,    1990.   6  fig,   3  tab,  23  ref. 

Descriptors:  'Acid  rain,  'Chemistry  of  precipita- 
tion, 'Mathematical  models,  'Model  studies,  'Path 
of  pollutants,  'Rain,  'Sulfates,  Atmospheric  chem- 
istry, Cloud  chemistry,  Precipitation,  Simulation 
analysis. 

Comparisons  between  the  observations  of  a  rain- 
band  and  the  results  of  a  numerical  simulation  with 
a  two-dimensional  dynamical  chemical  model  are 
presented.  The  simulation  produced  sulphate  con- 
centrations in  the  precipitation  that  agreed  reason- 
ably well  with  the  observations,  suggesting  that 
the  treatment  of  the  major  pathways  for  sulfate  in 
rain  is  satisfactory.  Oxidation  within  a  cloud  was 
found  to  be  a  relatively  unimportant  pathway  for 
this  particular  precipitation  system.  The  two  most 
important  sources  of  sulfates  in  rain  were  found  to 
be  the  nucleation  of  sulphate  aerosol  and  washout. 
(Author's  abstract) 
W90-10167 


MID-LATITUDE  NORTHERN  HEMISPHERE 
BACKGROUND  SULFATE  CONCENTRATION 
IN  RAINWATER. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 


pheric Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-10169 


LABORATORY  DETERMINATION  OF  CHLO- 
RIDE DIFFUSION  COEFFICIENT  IN  AN 
INTACT  SHALE. 

University  of  Western  Ontario,  London.  Geotech- 

nical  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10171 


GEOCHEMICAL  FACTORS  CONTROLLING 
THE  MOBILIZATION  OF  INORGANIC  CON- 
STITUENTS FROM  FOSSIL  FUEL  COMBUS- 
TION RESIDUES:  I.  REVIEW  OF  THE  MAJOR 
ELEMENTS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Environmental  Sciences  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10184 


GEOCHEMICAL  FACTORS  CONTROLLING 
THE  MOBILIZATION  OF  INORGANIC  CON- 
STITUENTS FROM  FOSSIL  FUEL  COMBUS- 
TION RESIDUES:  II.  REVIEW  OF  THE 
MINOR  ELEMENTS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Environmental  Sciences  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10185 


PROCESSES  OF  IRON  AND  MANGANESE  RE- 
TENTION IN  LABORATORY  PEAT  MICRO- 
COSMS SUBJECTED  TO  ACID  MINE  DRAIN- 
AGE. 

Villanova  Univ.,  PA.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 
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SOLUBILITY  OF  MAJOR  SPECIES  IN  PRE- 
CIPITATION: FACTORS  OF  VARIATION. 

Paris-7  Univ.  (France).  Lab.  de  Physico-Chimie  de 

l'Atmosphere. 

J.  L.  Colin,  J.  L.  Jaffrezo,  and  J.  M.  Gros. 

Atmospheric  Environment  ATENBP,  Vol.  24A, 

No.  3,  p  537-544,  1990.  5  fig,  2  tab,  28  ref.  French 

Ministry  of  the   Environment  DEFORA  Grant 

852118. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Chlorine, 
•Heavy  metals,  'Path  of  pollutants,  'Pollutant 
identification,  'Precipitation,  'Solubility,  'Sulfur, 
Aluminum,  Calcium,  France,  Hydrogen  ion  con- 
centration, Iron,  Potassium,  Variability,  Zinc. 

The  soluble  and  insoluble  fractions  of  chlorine, 
sulfur,  potassium,  calcium,  zinc,  aluminum  and  iron 
have  been  analyzed  in  precipitation  events  collect- 
ed in  two  rural  sites  in  France,  six  in  Brittany  and 
29  in  the  Vosges.  The  results  are  compatible  with 
those  of  previous  studies:  chlorine  and  sulfur  are 
soluble  to  the  extent  of  more  than  97%;  potassium, 
calcium  and  zinc  are  more  variable,  with  insoluble 
fractions  up  to  13%;  aluminum  and  iron  are 
present  in  insoluble  forms  to  the  extent  of  about 
80%.  Large  solubility  variations  are  found  for  po- 
tassium, zinc  and  aluminum,  with  significant  corre- 
lation with  the  pH  for  aluminum.  The  soluble 
percentages  of  potassium  and  aluminum  are  greater 
in  the  Vosges  for  precipitation  events  associated 
with  air  masses  originating  from  the  north  and  east 
sectors  with  high  anthropogenic  activities  and  high 
acidities.  For  a  sequentially  collected  snow  event, 
it  is  shown  that  although  the  pH  is  stable,  the 
soluble  and  insoluble  aluminum  forms  evolve  dif- 
ferently, indicating  differentiated  enrichments  and/ 
or  scavenging  phenomena.  (Author's  abstract) 
W90-10210 


UNIFIED  WET  DEPOSITION  DATA  SUMMA- 
RIES FOR  NORTH  AMERICA:  DATA  SUMMA- 
RY PROCEDURES  AND  RESULTS  FOR  1980- 
1986. 

Battelle-Northwest,  Richland,  WA. 

For  primary  bibliographic  entry  see  Field  7A. 


64 


WATER  CYCLE— Field  2 


Chemical  Processes — Group  2K 


W9O-10212 


PHYSICO-CHEMICAL  AND  BIOLOGICAL 
PROPERTIES  OF  EFFLUENT-AFFECTED 
SOIL  AT  VARANASI,  INDIA. 

Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  for 

Advanced  Study  in  Botany. 

For  primary  bibliographic  entry  see  Field  5C. 
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CHELATION  ION  CHROMATOGRAPHY  AS  A 
METHOD  FOR  TRACE  ELEMENTAL  ANALY- 
SIS IN  COMPLEX  ENVIRONMENTAL  AND 
BIOLOGICAL  SAMPLES. 

National    Inst,    of    Standards    and    Technology 

(NML),  Gaithersburg,  MD.  Center  for  Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
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STABLE  OXYGEN  ISOTOPE  DISTRIBUTION 
IN  THE  HUANGHE  (YELLOW  RIVER)  AND 
THE  CHANGJIANG  (YANGTZE  RIVER)  ESTU- 
ARINE  SYSTEMS. 

Institut    de    Biogeochimie    Marine,     Montrouge 

(France). 

For  primary  bibliographic  entry  see  Field  2L. 
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PREDICTION  OF  MINERAL  SOLUBILITIES 
IN  NATURAL  WATERS:  A  CHEMICAL  EQUI- 
LIBRIUM MODEL  FOR  THE  NA-K-CA-MG- 
CL-S04-H20  SYSTEM  AT  TEMPERATURES 
BELOW  25  DEGREES. 

Calgary  Univ.  (Alberta).  Dept.  of  Geology  and 
Geophysics. 

R.  J.  Spencer,  N.  Moller,  and  J.  H.  Weare. 
Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  54,  No.  3,  p  575-590,  March  1990.  14  fig,  3 
tab,  36  ref. 

Descriptors:  'Minerals,  'Model  studies,  'Natural 
waters,  'Seawater,  'Solubility,  'Temperature  ef- 
fects, 'Water  chemistry,  Brines,  Chlorides,  Equi- 
librium, Magnesium,  Potassium,  Prediction, 
Sodium,  Sulfates. 

A  low  temperature  thermochemical  model  was 
developed  for  the  system  Na-K-Ca-Mg-Cl-S04- 
H20.  Aqueous  species  and  standard  chemical  po- 
tentials of  solid-solution  reactions  were  modeled 
from  published  data  for  binary  and  ternary  solu- 
tions. The  temperature  range  below  25  deg  (to 
near  -60  deg)  was  emphasized,  although  the  model 
parameters  were  fitted  to  merge  smoothly  with 
those  of  higher  temperature  models  at  tempera- 
tures between  25  and  100  deg.  Binary  and  ternary 
specific  ion  interaction  terms  vary  independently 
with  temperature  and  were  modeled  using  freezing 
point  depression  and  mineral  solubility  measure- 
ments. The  standard  chemical  potential  of  the  ice- 
water  reaction  was  fitted  independent  of  the  model 
(from  vapor  pressure  and  free  energy  data).  Re- 
maining standard  chemical  potentials  of  solid-solu- 
tion reactions  were  fitted  along  with  the  specific 
ion  interaction  terms.  Model  predictions  were 
tested  against  published  data  for  minerals  formed 
and  brine  compositions  obtained  by  chilling  sea- 
water  to  the  eutectic  (about  -54  deg).  The  model 
predicts  the  sequence  of  solid  phases  observed  to 
precipitate  from  chilled  seawater  (ice-mirabilite- 
hydrohalite-sylvite-MgC12-12H20-antarcticite). 
For  all  but  mirabilite  model  temperatures  are 
within  the  uncertainty  of  the  measured  tempera- 
ture. The  compositions  of  brines  predicted  by  the 
model  also  closely  follow  the  observed  composi- 
tions. The  model  allows  accurate  predictions  of  the 
freezing  points  of  simple  and  complex  solutions  in 
the  system.  Low  temperature  phase  equilibria  and 
mineral  solubilities  may  also  be  predicted.  The 
model  may  be  used  to  determine  the  composition 
of  brines  in  fluid  inclusions  in  the  multicomponent 
system  based  on  low  temperature  phase 
equilibria.(Author's  abstract) 
W90-10239 


EFFECT  OF  ACID  DEPOSITION  ON  CATION 
FLUXES  IN  ARTIFICIALLY  ACIDIFIED 
CATCHMENTS  IN  WESTERN  NORWAY. 


Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5C. 
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GEOCHEMISTRY  OF  SUBGLACIAL  CAL- 
CITES:  IMPLICATIONS  FOR  THE  HYDROLO- 
GY OF  THE  BASAL  WATER  FILM. 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 
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TRACE  METALS  IN  THE  WATER  COLUMN. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

P.  A.  Yeats. 

Canadian  Bulletin  of  Fisheries  and  Aquatic  Science 

CBFSDB,  Vol.  220,  p  79-98,  1988.  7  fig,  4  tab,  35 

ref. 

Descriptors:  'Estuaries,  'Geochemistry,  'Gulf  of 
St  Lawrence,  'Path  of  pollutants,  'Rivers,  'Sedi- 
ments, *St  Lawrence  Estuary,  'Trace  metals,  Alu- 
minum, Cadmium,  Canada,  Chromium,  Cobalt, 
Copper,  Deposition,  Diagenesis,  Fate  of  pollutants, 
Gulfs,  Heavy  metals,  Iron,  Lead,  Lithium,  Manga- 
nese, Mercury,  Model  studies,  Nickel,  Reviews, 
Zinc. 

Rivers  are  generally  identified  as  the  main  sources 
of  trace  metals  to  the  ocean.  A  number  of  geo- 
chemical  processes  affect  the  transport  of  river- 
derived  metals  through  estuarine  and  coastal  envi- 
ronments. These  include  deposition  and  resuspen- 
sion  of  metal-containing  particles,  precipitation  or 
dissolution  reactions,  and  diagenetic  release  of  dis- 
solved metals  from  sediments.  Studies  on  the  distri- 
bution and  geochemistry  of  trace  metals,  including, 
Li,  Al,  Cr,  Mn,  Fe,  Co,  Ni,  Cu,  Zn,  Cd,  Hg,  and 
Pb,  in  the  St.  Lawrence  Estuary  and  Gulf  of  St. 
Lawrence  are  reviewed.  Trace  metal  models  have 
been  developed  for  the  St.  Lawrence  Estuary  and 
Gulf.  The  models  indicate  estuarine  trace  metal 
fluxes  that  are  indicative  of  processes  that  result  in 
the  preferential  removal  of  particulate  metal  com- 
pared to  suspended  particulate  matter  at  Pte.  aux 
Orignaux,  in  the  middle  of  the  turbidity  maximum 
zone.  Throughout  the  rest  of  the  system,  particu- 
late metal  effluxes  decrease.  Final  Co,  Ni,  Cu,  Zn, 
and  Cd  effluxes  are  50%-75%  of  the  freshwater 
input.  Dissolved  Mn  is  unusual  in  that  final  net 
efflux  at  Cabot  Strait  is  equal  to  the  freshwater 
input,  indicating  no  net  removal  of  dissolved  Mn  in 
the  Gulf  of  St.  Lawrence.  (Sand-PTT) 
W90- 10288 


TRACE  METAL  GEOCHEMISTRY  OF  GULF 
OF  ST.  LAWRENCE  SEDIMENTS. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

D.  H.  Loring. 

Canadian  Bulletin  of  Fisheries  and  Aquatic  Science 

CBFSDB,  Vol.  220,  p  99-122,  1988.  9  fig,  7  tab,  30 

ref. 

Descriptors:  'Estuaries,  'Geochemistry,  'Gulf  of 
St  Lawrence,  'Path  of  pollutants,  'Sediments,  *St 
Lawrence  Estuary,  'Trace  metals,  Arsenic,  Beryl- 
lium, Cadmium,  Canada,  Chromium,  Cobalt, 
Copper,  Fate  of  pollutants,  Gulfs,  Heavy  metals, 
Lead,  Lithium,  Mercury,  Nickel,  Reviews,  Vana- 
dium, Zinc. 

The  Gulf  of  St.  Lawrence  sediments  are  the  largest 
repository  for,  and  source  of,  transition  and  heavy 
metals  in  the  eastern  Canadian  coastal  environ- 
ment. The  metals  residing  in  the  sediments  have 
been  introduced  into  the  estuarine  and  coastal  en- 
vironment of  the  Gulf  in  solution  and  as  part  of,  or 
in  association  with,  solid  organic  and  inorganic 
particles.  This  material  has  been,  and  is  being, 
supplied  from  natural  and,  for  some  elements,  an- 
thropogenic sources  and  deposited  in  response  to 
past  and  present  depositional  conditions.  The  abun- 
dance, distribution  and  partition  of  Zn,  Cu,  Pb,  Cd, 
Co,  Ni,  Cr,  V,  Hg,  Be,  Li,  and  As  are  described  in 
the  sediments  of  the  Estuary  and  Gulf  of  St.  Law- 
rence. Factors  that  control  the  dispersal  of  these 
elements  in  the  sediments  of  the  Gulf  of  St.  Law- 
rence region  include  organic  carbon  and  carbonate 
contents,  the  major  elements,  and  non-detrital  iron 


and  manganese.  Although  the  actual  contribution 
of  the  metals  to  the  upper  estuarine  sediments  is 
relatively  small,  the  absolute  quantities  being  sup- 
plied from  natural  and  industrial  sources  may  lead 
to  excessive  accumulation  in  the  Upper  Estuary 
and  a  continual  input  of  the  elements  to  the  sea- 
ward sediments  in  the  future.  (Sand-PTT) 
W90-10289 


HIGH  PERFORMANCE  LIQUID  CHROMA- 
TOGRAPHY DETECTION  OF  PHOTOTRO- 
PHIC  BACTERIAL  PIGMENTS  IN  AQUATIC 
ENVIRONMENTS. 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 10301 


SENSmVE  CHROMATOGRAPHIC  METHOD 
FOR  THE  DETECTION  OF  PYRUVYL 
GROUPS  IN  MICROBIAL  POLYMERS  FROM 
SEDIMENTS. 

California    State    Univ.,    Long    Beach.    Dept.    of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90- 10302 


ROLE  OF  SNOWCOVER  ON  DIURNAL  NI- 
TRATE CONCENTRATION  PATTERNS  IN 
STREAMFLOW  FROM  A  FORESTED  WATER- 
SHED IN  THE  SIERRA  NEVADA,  NEVADA, 
USA. 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

J.  J.  Rhodes,  C.  M.  Skau,  and  D.  L.  Greenlee. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  157-166,  6  fig, 
27  ref. 

Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
ogy, 'Diurnal  variation,  'Forest  watersheds,  'Ni- 
trates, 'Snowmelt,  'Streamflow,  'Water  quality, 
Groundwater  quality,  Nevada,  Nitrogen,  Runoff, 
Sierra  Nevada  Mountains,  Snow  cover. 

In-basin  hydrology  was  monitored  intensively  con- 
current with  chemical  samples  for  N03-N  concen- 
trations in  snow,  vadose  water,  groundwater,  over- 
land flow  and  streamwater  in  a  small  headwater 
stream  in  the  Sierra  Nevada.  Denitrification  rates 
from  a  meadow  within  the  watershed  were  meas- 
ured in  the  field.  Mean  N03-N  concentrations 
were:  0.037  mg/L  for  snow;  0.001  mg/L  for 
groundwater;  and  0.097  mg/L  for  overland  flow. 
N03-N  concentrations  in  the  stream  remained 
<  0.001  mg/L  except  during  the  generation  of 
hydrograph  peaks  by  snowmelt.  When  the  water- 
shed was  snow  covered,  peak  nitrate  concentra- 
tions in  the  stream  coincided  with  discharge 
maxima.  As  snowcover  was  melted  off  the  lower 
watershed,  nitrograph  maxima  became  lagged 
behind  peak  discharge,  a  common  pattern  during 
snowmelt  in  the  Sierra  Nevada.  The  lagged  pattern 
results  from  the  operation  of  biological  N03-N 
removal  mechanisms  which  are  light  and/or  tem- 
perature sensitive.  The  removal  mechanisms  are 
denitrification,  uptake  by  plants  and  in-stream 
uptake  by  periphyton;  all  have  diurnal  patterns  of 
uptake  after  snowcover  removal  due  to  diurnal 
heating  and  irradiance.  The  removal  mechanisms 
are  dormant  or  steady  beneath  the  insulating  snow 
cover  which  excludes  light;  hence  lagging  does  not 
occur  during  complete  snow  cover.  By  controlling 
both  runoff  mechanisms  and  light  and  heat  deliv- 
ery to  the  watershed,  snowcover  strongly  affects 
concentration  patterns  of  N03-N  during  snowmelt. 
(See  also  W90-10434)  (Author's  abstract) 
W90- 10452 


MASS     TRANSFER     OF     ION-EXCHANGING 
POLLUTANTS  IN  GROUNDWATER. 

Organization  for  Engineering  Geology  and  Hydro- 
geology,  Kosice  (Czechoslovakia). 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10506 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 


SIMULATION  OF  GROUNDWATER  FLOW 
AND  REDOX  PROCESSES  AROUND  BANK- 
FILTRATION  WELLS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2F. 
WTO- 10507 


CHEMICAL  CAUSES  OF  GROUNDWATER 
MOVEMENT. 

Geological  Survey,  Denver,  CO. 
H.  W.  Olsen,  E.  N.  Yearsley,  and  K.  R.  Nelson. 
IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  65-72,  2  fig,  21  ref. 

Descriptors:  *Chemical  interactions,  'Geochemis- 
try, *Geohydrology,  'Groundwater  chemistry, 
'Groundwater  movement,  'Osmosis,  'Water 
chemistry,  Calcium  chloride,  Clays,  Diffusion,  Hy- 
drologic  models,  Kaolinite,  Porous  media,  Sodium 
chloride. 

It  became  widely  recognized  during  the  1960's  that 
chemico-osmosis  is  a  mechanism  by  which  chemi- 
cal gradients  cause  groundwater  to  move  from 
dilute  to  more  concentrated  pore-fluid  solutions  in 
densely  compacted  materials  of  high-exchange  ca- 
pacity in  deep  sedimentary  basins.  Since  then,  addi- 
tional mechanisms  have  been  identified  that  cause 
groundwater  movement  in  response  to  chemical 
gradients  and  reactions,  namely,  diffusion-osmosis 
and  electro-osmosis.  Moreover,  research  concern- 
ing electro-osmosis,  and  landslides  induced  by 
chemically-driven  electro-osmosis,  suggest  that 
chemical  causes  of  groundwater  movement  may  be 
of  more  importance  in  geomechanical  processes 
than  has  yet  been  recognized.  An  experimental 
system  has  been  developed  to  investigate  the  near- 
surface  conditions  where  chemical  causes  of 
groundwater  movement  are  significant.  Prelimi- 
nary data  on  a  loosely  compacted  specimen  of 
kaolinite,  having  a  void  ratio  of  1.043  and  a  thick- 
ness of  2.55  cm,  demonstrate  diffusion-osmosis  in 
terms  of  osmotic  pressures  on  the  order  of  5  to  10 
cm  water  in  response  to  diffusion  of  1  molar 
sodium  chloride  and  1  molar  calcium  chloride  so- 
lutions through  the  specimen.  (See  also  W90- 
10501)  (Author's  abstract) 
W90- 10509 


ACID  PERCOLATION  AND  DISINTEGRA- 
TION, TRANSFORMATION  AND  MOBILIZA- 
TION OF  SOME  SUBSTANCES  IN  FINNISH 
QUATERNARY  DEPOSITS. 

National    Board    of   Waters,    Helsinki    (Finland). 
Water  and  Environment  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10520 


2L.  Estuaries 


TRANSPORT,  METABOLISM,  AND  DETOXI- 
FICATION OF  HYDROGEN  SULFIDE  IN  ANI- 
MALS FROM  SULFIDE-RICH  MARINE  ENVI- 
RONMENTS. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
G.  N.  Somero,  J.  J.  Childress,  and  A.  E.  Anderson. 
Reviews  in  Aquatic  Sciences  RAQSEL,  Vol.  1, 
No.  4,  p  591-614,  1989.  8  fig,  5  tab,  114  ref.  NSF 
Grants  PCM83-02001,  OCE83-00983,  OCE83- 
11257,  and  OCE86-10514;  ONR  contract  N00014- 
87-K-0012. 

Descriptors:  'Detoxification,  'Fate  of  pollutants, 
•Hydrogen  sulfide,  'Literature  review,  'Marine 
animals,  'Marine  bacteria,  'Marine  environment, 
'Metabolism,  'Sulfur  bacteria,  Animal  metabolism, 
Annelids,  Gastropods,  Mangrove  swamps,  Mol- 
lusks,  Path  of  pollutants,  Symbiosis. 

A  wide  range  of  marine  habitats,  including  deep- 
sea  hydrothermal  vents,  marine  hydrocarbon 
seeps,  eel-grass  beds,  anoxic  basins,  mangrove 
swamps,  deep-sea  groundwater  seeps,  and  sites 
where  human  activities  deposit  large  amounts  of 
reduced  carbon  compound  into  the  seas,  contain 


hydrogen  sulfide  at  concentrations  ranging  from 
the  low  micromolar  to  high  millimolar  levels.  In- 
terest in  the  mechanisms  used  by  marine  animals 
living  in  sulfide-rich  environments  to  uansport, 
metabolize,  and  detoxify  hydrogen  sulfide  has 
grown  from  the  discovery  that  a  variety  of  meta- 
zoans,  including  bivalve  and  gastropod  mollusks, 
vestimentiferan  tube  worms,  and  annelid  worms, 
living  in  diverse  sulfide-rich  environments,  harbor 
symbiotic  sulfur  bacteria.  In  these  animal-sulfur 
bacteria  symbioses,  two  major  classes  of  adapta- 
tions are  of  critical  importance.  First,  in  the  con- 
text of  detoxification  of  sulfide,  adaptations  that 
prevent  poisoning  of  aerobic  respiration  by  sulfide 
are  needed  if  these  symbioses  are  to  retain  efficient 
aerobic  pathways  of  ATP  generation.  A  second 
class  of  adaptation  concerns  the  exploitation  of 
energy  found  in  the  highly  reduced  sulfide  mole- 
cule. For  the  animal  hosts  that  lack  mechanisms  for 
ingesting  particulate  food,  a  reliance  on  energy 
from  sulfide  for  driving  ATP  synthesis  and  net 
carbon  dioxide  fixation  may  be  a  critical  feature  of 
the  biology  of  the  symbioses.  In  these  animals, 
mechanisms  must  be  present  for  extracting  sulfide 
from  the  water  and  delivering  it  to  the  symbiotic 
bacteria  which  contain  the  enzymes  of  the  Calvin- 
Benson  cycle.  This  review  article  focuses  on  these 
two  important  classes  of  adaptations  to  sulfide. 
(Sand-PTT) 
W90-09625 


VIRUSES  AS  PARTNERS  IN  SPRING  BLOOM 
MICROBIAL  TROPHODYNAMICS. 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 

and  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09632 


SEASONAL  AND  INTERANNUAL  VARIABILI- 
TY OF  CURRENT,  TEMPERATURE  AND  SA- 
LINITY OFF  SOUTHWEST  NOVA  SCOTIA. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Dept.  of  Fisheries  and  Oceans. 
P.  C.  Smith. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  46,  No.  SI,  p  4-20,  1989.  16 
fig,  7  tab,  28  ref. 

Descriptors:  'Gulf  of  St  Maine,  'Nova  Scotia, 
'Salinity  currents,  'Seasonal  variation,  'Water 
currents,  Saline-freshwater  interfaces,  Water  tem- 
perature, Wind-driven  currents. 

Strong  annual  signals  have  been  found  in  tempera- 
ture, salinity,  and  current  measurements  at  two 
sites  off  Cape  Sable,  Nova  Scotia.  Differences  in 
means  and  annual  cycles  indicate  that  the  along- 
isobath  current  is  not  controlled  by  wind  stress  at 
these  time  scales.  The  phase  of  the  primary  peak  of 
freshwater  runoff  into  the  Gulf  of  St.  Lawrence 
(RIVSUM)  is  consistent  with  the  advection  of  a 
salinity  minimum  to  Cape  Sable  at  an  average 
speed  of  6  km/d  but  the  secondary  peak  is  not 
observed  and  may  be  masked  by  the  seasonal 
inflow  of  slope  water  into  the  Gulf  of  Maine  via 
Northeast  Channel.  A  diffusive  model,  forced  by 
air-sea  interaction  provides  a  reasonable  fit  to  the 
annual  temperature  cycles  with  vertical  diffusivi- 
ties  of  15-50  times  0.0001  sq  m/sec.  Correlations 
between  residual  longshore  wind  stress  and  along- 
isobath  current,  deep  salinity,  and  temperature  are 
consistent  with  wind-driven  upwelling.  Warm-core 
rings  in  the  slope  water  sometimes  enhance  on- 
shore heat  and  salt  fluxes  to  create  positive  temper- 
ature and  salinity  anomalies  off  Cape  Sable,  espe- 
cially in  late  summer.  February  ocean  temperature 
anomalies  to  50  m  are  related  to  winter-average 
cross-shore  wind  (and  related  heat  flux  residuals), 
but  do  not  persist  on  seasonal  time  scales.  (Au- 
thor's abstract) 
W90-09638 


STRUCTURE  AND  INTERANNUAL  VARIA- 
BILITY OF  THE  PLANKTON  AND  ITS  ENVI- 
RONMENT OFF  SOUTHWEST  NOVA  SCOTIA 
IN  LATE  SPRING  AND  EARLY  SUMMER. 

Department  of  Fisheries  and  Oceans,  Halifax 
(Nova  Scotia). 

J.  A.  Koslow,  R.  I.  Perry,  P.  C.  F.  Hurley,  and  R. 
O.  Fournier. 


Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  46,  No.  SI,  p  44-54,  1989.  10 
fig,  2  tab,  39  ref. 

Descriptors:  'Nova  Scotia,  'Plankton,  'Salinity 
currents,  'Temperature  gradient,  'Upwelling, 
'Zooplankton,  Nutrient  concentrations,  Seasonal 
variation,  Tidal  currents. 

Consistent  alongshore  and/or  onshore-offshore 
gradients  in  temperature,  salinity,  and  inorganic 
nutrient  were  observed  off  southwest  Nova  Scotia 
in  June/July,  1981-85.  The  distributions  were  es- 
tablished primarily  by  mixing  of  relatively  warm, 
high-salinity,  nutrient-rich  Slope  Water  with  the 
cold,  low-salinity,  nutrient-poor  water  of  the  Nova 
Scotia  Current.  Tidal  mixing  and  frontal  dynamics 
were  of  secondary  importance.  Consistent  with  the 
distribution  of  nutrient  and  the  earlier  onset  of 
stratification  offshore,  chlorophyll  A  concentra- 
tions were  generally  highest  offshore  and  lowest 
inshore,  and  the  distributions  of  zooplankton  dis- 
placement volume  and  of  dominant  copepod  spe- 
cies were  similar.  Salinity,  nutrient,  and  chloro- 
phyll A  concentrations  and  the  abundance  of  zoo- 
plankton were  all  generally  higher  throughout  the 
spring  of  1985  than  in  1983-84.  In  1985,  there  was 
greater  upwelling  and  Slope  Water  influence  and 
decreased  flow  of  the  shelf  current.  This  was  asso- 
ciated with  a  reversal  of  the  North  Atlantic  atmos- 
pheric pressure  anomaly  field,  which  led  to  pre- 
dominately offshore  and  southwest  alongshore 
winds  in  winter  and  spring,  1985.  Correlations  of 
recruitment  to  northwest  Atlantic  cod  stocks  with 
Northwest  Atlantic  pressure  anomalies  may  be 
based  upon  the  wind's  influence  on  nutrient  avail- 
ability and  plankton  abundance.  (Author's  abstract) 
W90-09639 


MODELLING  THE  INITIATION  OF  SPRING 
PHYTOPLANKTON  BLOOMS:  A  SYNTHESIS 
OF  PHYSICAL  AND  BIOLOGICAL  INTERAN- 
NUAL VARIABILITY  OFF  SOUTHWEST 
NOVA  SCOTIA,  1983-85. 

Department  of  Fisheries  and  Oceans,  St.  Andrews 
(New  Brunswick).  Biological  Station. 
R.  I.  Perry,  P.  C.  F.  Hurley,  P.  C.  Smith,  J.  A. 
Koslow,  and  R.  O.  Fournier. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  46,  No.  SI,  p  183-199,  1989. 
10  fig,  5  tab,  45  ref,  3  append. 

Descriptors:  'Algal  blooms,  'Model  studies,  *Phy- 
toplankton,  'Zooplankton,  Biomass,  Chlorophyll, 
Light  intensity,  Mixed-layer  model,  Nitrates,  Nova 
Scotia,  Stratification,  Turbulent  flow. 

Chlorophyll  and  nitrate  data  from  monthly  surveys 
off  southwest  Nova  Scotia  indicate  the  spring  phy- 
toplankton  bloom  began  near  the  end  of  March  of 
each  year,  occurring  early  in  1984  and  late  in  1983. 
The  highest  chlorophyll  biomass  (all  months)  was 
found  in  1985.  Using  survey  data,  the  Sverdrup 
hypothesis  for  the  initiation  of  the  bloom  was 
tested  by  comparing  the  critical  depth,  Zcr,  for  net 
phytoplankton  production  to  the  observed  mixed- 
layer  depth,  Zmix.  Survey  median  Zcr/Zmix  were 
consistently  less  than  1  until  May,  suggesting  that 
observed  blooms  were  initiated  by  events  outside 
the  specific  survey  periods.  Results  of  a  mixed- 
layer  model  incorporating  surface  heating,  differ- 
ential advection  and  turbulent  dissipation  by  wind 
and  tide  showed  reasonable  agreement  with  ob- 
served mixed  depths,  and  patterns  of  the  mean 
(modelled)  mixed-layer  light  intensity  are  signifi- 
cantly correlated  with  observed  chlorophyll  bio- 
mass. In  1983  and  1984,  mean  light  intensities  first 
exceeded  the  critical  value  for  a  bloom  to  occur  in 
late  March.  In  1985,  transient  periods  of  stratifica- 
tion in  mid-February  and  early  March  produced 
intensities  greater  than  the  critical  value.  These 
events,  together  with  higher  nitrate  concentrations 
and  lower  zooplankton  biomass,  appear  to  be  re- 
sponsible for  the  high  chlorophyll  biomass  ob- 
served in  1985.  (Author's  abstract) 
W90-0964O 


ENVIRONMENTAL  SUPPORT  SYSTEM  FOR 
ESTUARINE  WATER-QUALITY  MANAGE- 
MENT. 
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WATER  CYCLE— Field  2 


Estuaries — Group  2L 


Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
For  primary  bibliographic   entry   see   Field   5G. 
W9O-09674 


NATURE  OF  OUTFLOWS  FROM  THE 
NORTH-EAST  ESTUARIES. 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 
R.  E.  Lewis. 

Hydrobiologia  HYDRB8,  Vol.  195,  p  1-11,  April 
30,  1990.  9  fig,  3  tab,  8  ref. 

Descriptors:  'Estuaries,  *Flow  models,  *Flow  pro- 
files, ♦North  Sea,  *Path  of  pollutants,  Humber 
Estuary,  Salinity,  Sea-bed  impact,  Tees  Estuary, 
Tyne  Estuary,  Vertical  mixing,  Wear  Estuary. 

Contaminants  discharged  to  an  estuary  usually 
become  associated  with  the  near  surface  brackish 
waters  and  on  an  ebb  tide  these  waters  form  a 
plume  which  streams  away  from  the  estuary 
mouth.  As  the  plume  mixes  downwards,  a  local- 
ized region  of  minimum  dilution  may  form  at  the 
sea-bed,  depending  on  the  rates  of  transverse  and 
vertical  mixing.  The  basis  for  the  model  of  the 
Tees  estuary  in  the  North  Sea  is  outlined  and  the 
limited  data  for  the  Tyne,  Wear  and  Humber  estu- 
aries were  used  in  the  model  to  assess  the  possible 
occurrence  of  sea-bed  impact  zones  off  those  estu- 
aries. The  studies  of  the  estuary  outflows  indicate 
that:  (1)  The  most  contaminated  waters  passing 
through  the  estuary  entrances  are  generally  associ- 
ated with  the  waters  of  lowest  salinity.  Because  the 
currents  slacken  towards  low  water,  the  greatest 
mass  discharge  rate  of  contaminant  is  likely  to 
occur  at  about  half  ebb;  (2)  There  is  sufficient 
buoyancy  in  the  outflow  fields  to  inhibit  the  verti- 
cal mixing  of  contaminants.  Stabilities  are  estimat- 
ed to  be  highest  at  the  Tyne  and  Wear,  lowest  at 
the  Humber  and  intermediate  at  the  Tees;  and  (3) 
The  detailed  model  of  the  outflow  from  the  Tees 
estuary  predicts  that  regions  of  sea-bed  impact 
could  lie  between  1.5  and  4.0  km  to  the  north  of 
the  estuary  mouth,  depending  on  tidal  range.  On  a 
spring  tide  at  the  Humber  estuary,  it  was  estimated 
that  there  could  be  an  impact  area  some  9  km  from 
the  mouth.  The  stability  at  the  Tyne  and  Wear 
estuaries  is  likely  to  be  high  enough  to  prevent  sea- 
bed impact  of  contaminated  waters  during  the 
plume  stage  of  the  discharges.  (White-Reimer- 
PTT) 
W90-09683 


EFFECTS  OF  TIDE  RANGE  ALTERATIONS 
ON  SALT  MARSH  SEDIMENTS  IN  THE  EAST- 
ERN SCHELDT,  S.  W.  NETHERLANDS. 

Ingenieursbureau  Oranjewoud  B.V.,  Heerenveen 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  4C. 

W90-09684 


PHOSPHORUS  BUDGET  OF  THE  MARSDIEP 
TIDAL  BASIN  (DUTCH  WADDEN  SEA)  IN 
THE  PERIOD  1950-1985:  IMPORTANCE  OF 
THE  EXCHANGE  WITH  THE  NORTH  SEA. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-09685 


EFFECTS  OF  CHANGES  IN  TURBIDITY  AND 
PHOSPHATE  INFLUX  ON  THE  ECOSYSTEM 
OF  THE  EMS  ESTUARY  AS  OBTAINED  BY  A 
COMPUTER  SIMULATION  MODEL. 

Groningen  Rijksuniversiteit  (Netherlands).  Dept. 
of  Marine  Biology. 

E.  G.  DeGroodt,  and  V.  N.  de  Jonge. 
Hydrobiologia  HYDRB8,  Vol.  195,  p  39-47,  April 
30,  1990.  5  fig,  3  tab,  9  ref. 

Descriptors:  *Dredging,  *Ems  Estuary,  *Estuaries, 
*Model  studies,  'Nutrients,  'Phosphates,  'The 
Netherlands,  'Turbidity,  Biomass,  Cycling  nutri- 
ents, Phytoplankton,  Zooplankton. 

In  the  Ems  estuary,  which  has  been  extensively 
dredged,  the  gradients  in  the  concentration  of  nu- 
trients and  in  turbidity  (the  factors  that  mainly 
determine  the  amount  of  carbon  assimilated  by 


phytoplankton)  are  steep.  The  effects  of  changing 
the  turbidity  in  the  estuary  and  the  amount  of 
phosphate  discharged  by  the  rivers  Ems  and  the 
Westerwoldsche  Aa  were  analyzed,  using  the  sim- 
ulation model  developed  by  BOEDE  (Biological 
Research  Ems-Dollard  estuary).  The  results  of  sev- 
eral sensitivity  runs  were  compared  with  the  stand- 
ard run.  A  50%  reduction  of  turbidity  led  to  a 
strong  increase  in  phytoplankton  biomass,  especial- 
ly in  the  inner  parts  of  the  estuary  where  turbidity 
is  high.  On  average,  the  effects  are  two  to  three 
times  larger  for  the  inner  part  than  for  the  outer 
part  of  the  estuary.  When  the  turbidity  doubles  the 
opposite  occurs  resulting  in  a  significant  decrease 
of  phytoplankton  biomass  in  the  upper  reaches.  In 
the  lower  reaches  of  the  estuary  a  50%  reduction 
in  the  river  discharge  of  phosphate  is  largely  com- 
pensated for  by  changes  in  phosphate  transport 
from  the  North  Sea.  This  results  in  a  nearly  un- 
changed primary  production  in  the  lower  reaches 
as  compared  with  the  standard  run.  In  the  upper 
reaches  a  50%  reduction  of  phosphate  loads  results 
in  a  strongly  reduced  primary  production.  In  gen- 
eral, the  zooplankton  groups  (copepods  and  micro- 
zooplankton)  are  influenced  less  than  the  phyto- 
plankton. Benthic  fauna  is  hardly  influenced, 
except  for  filter  feeders;  which  are  strongly  affect- 
ed by  the  total  density  of  the  particles,  a  parameter 
which  also  is  directly  related  to  turbidity.  (Au- 
thor's abstract) 
W90-09686 


RESPONSE  OF  THE  DUTCH  WADDEN  SEA 
ECOSYSTEM  TO  PHOSPHORUS  DIS- 
CHARGES FROM  THE  RIVER  RHINE. 

Rijkswaterstaat,      Haren      (Netherlands).      Tidal 

Waters  Div. 

For  primary  bibliographic  entry  see  Field  5C. 
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LONG-TERM  STUDIES  OF  THE  BENTHIC  BI- 
OLOGY OF  TEES  BAY  AND  THE  TEES  ESTU- 
ARY. 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-09688 


FORTH  ESTUARY:  A  NURSERY  AND  OVER- 
WINTERING AREA  FOR  NORTH  SEA 
FISHES. 

Forth    River     Purification    Board,    Queensferry 

(Scotland).  Tidal  Waters  Lab. 

For  primary  bibliographic  entry  see  Field  81. 
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ENTEROMORPHA     AS     A     MONITOR     OF 
HEAVY  METALS  IN  ESTUARIES. 

Northern  Environmental  Consultants  Ltd.,  Consett 

(England). 

For  primary  bibliographic  entry  see  Field  5A. 
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HUMBER  ESTUARY-A  CASE  STUDY. 

NRA  (Anglian  region)  Marine  Laboratory,  Aqua 
House,  Harvey  Street,  Lincoln,  LN1  1TF,  Eng- 
land. 

For  primary  bibliographic  entry  see  Field  5B. 
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CONSERVATION  OF  BRITISH  NORTH  SEA 
ESTUARIES. 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

N.  C.  Davidson. 

Hydrobiologia  HYDRB8,  Vol.  195,  p  145-162, 
April  30,  1990.  8  fig,  31  ref. 

Descriptors:  'Conservation,  'England,  'Estuarine 
environment,  'Land  reclamation,  'North  Sea, 
'Water  pollution  control,  Environmental  degrada- 
tion, Environmental  protection,  Habitats,  Land 
use,  Recreation,  Wildlife. 

Estuaries  are  among  the  most  productive,  but 
scarce,  ecosystems  in  the  world.  The  conservation 
importance  of  estuaries  along  the  North  Sea  coast 


of  Britain,  in  both  a  British  and  a  North  Sea 
context  was  examined,  and  the  conservation  status 
of  British  North  Sea  estuaries  was  evaluated.  Brit- 
ain and  the  southern  North  Sea  have  many  and 
extensive  estuaries.  Many  British  North  Sea  coast 
estuaries  are  nationally  and  internationally  impor- 
tant for  nature  conservation  for  their  variety  of 
sand-dune,  saltmarsh,  sandflat  and  mudflat  habitats, 
and  the  plants  and  animals  that  they  support.  The 
wildlife  of  estuaries  are  currently  being  affected  by 
a  great  many  of  man's  activities.  Many,  particular- 
ly land-claim,  pollution  and  recreational  activities 
cause  loss  and  damage  to  this  scarce  wildlife  habi- 
tat. Conservation  of  British  estuaries  is  achieved 
mainly  through  site  safeguards-the  notification  of 
Sites  of  Special  Interest  (SSSIs)  and  declaration  of 
National  Nature  Reserves  (NNRs  by  the  Nature 
Conservancy  Council  (NCQ),  and  the  designation 
of  sites  of  international  importance  under  the 
'Ramsar  Convention'  and  the  EC  Directive  on 
Wild  Birds-and  the  amelioration  of  existing 
damage  by  sensitive  management  and  pollution 
control.  Several  nationwide  surveys,  particularly 
NCC's  Estuaries  Review,  are  underway  in  Britain. 
These  will  provide  sound  comparable  information 
on  all  estuarine  sites,  and  will  form  the  basis  for 
developing  an  overall  estuarine  conservation  strat- 
egy. (Author's  abstract) 
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PHYTOPLANKTON  PRIMARY  PRODUCTION 
AND  NUTRIENTS  IN  THE  OOSTERSCHELDE 
(THE  NETHERLANDS)  DURING  THE  PRE- 
BARRIER  PERIOD  1980-1984. 

Ministry  of  Transport  and  Public  Works,  Middel- 
burg  (Netherlands).  Tidal  Waters  Div. 
L.  P.  M.  J.  Wetsteyn,  J.  C.  H.  Peeters,  R.  N.  M. 
Duin,  F.  Vegter,  and  P.  R.  M.  de  Visscher. 
Hydrobiologia   HYDRB8,   Vol.    195,   p    163-177, 
April  30,  1990.  10  fig,  6  tab,  51  ref. 

Descriptors:  'Estuaries,  'Limiting  nutrients,  'Phy- 
toplankton, 'Primary  productivity,  'The  Nether- 
lands, Algal  blooms,  Carbon,  Oosterschelde,  Sea- 
sonal variation,  Silicates,  Turbidity. 

Phytoplankton  primary  production,  nutrient  con- 
centrations and  turbidity  were  monitored  at  three 
stations  in  the  Oosterschelde  during  1980-1984  as 
part  of  an  ecosystem  study.  From  comparisons  of 
dissolved  nutrient  ratios  with  the  nutrient  require- 
ments of  phytoplankton,  and  of  ambient  nutrient 
concentrations  with  half-saturation  constants  for 
nutrient  uptake  by  natural  phytoplankton  popula- 
tions it  was  concluded  that  silicate  was  a  limiting 
nutrient  for  diatoms  after  the  spring  bloom  until 
the  end  of  the  summer.  Dissolved  inorganic  nitro- 
gen and  phosphate  were  not  considered  to  be 
limiting  to  phytoplankton  growth.  In  general,  the 
phytoplankton  growing  season  started  during  the 
first  fortnight  of  April  and  ended  at  the  end  of 
September.  Column  production  in  the  whole  Oos- 
terschelde varied  between  201  and  540  g  C/sq  m/ 
yr  and  was,  on  average,  25%  higher  in  the  western 
part  than  in  the  eastern  part.  'Basin'  production  in 
the  Oosterschelde  varied  between  120  and  466  g 
C/sq  m/yr  and  was,  on  average,  55%  higher  in  the 
western  part  than  in  the  eastern  part;  this  differ- 
ence could  be  explained  by  differences  in  the  ratio 
of  euphotic  depth  to  mean  depth  of  the  compart- 
ments. Estimated  carbon-specific  growth  rates  in 
the  eastern  part  varied  between  0. 1  and  3/d  and  in 
the  western  part  between  <0.1  and  1/d.  This 
difference  could  be  explained  by  the  great  differ- 
ences in  depth  of  the  compartments.  In  the  eastern 
part  the  high  carbon-specific  growth  rates  coincid- 
ed with  a  lower  biomass,  and  in  the  western  part 
this  was  not  the  case.  It  is  suggested  that  in  the 
eastern  part  sedimentation  must  be  an  important 
sink  for  phytoplankton.  (See  W90-09695  thru  W90- 
09697)  (Author's  abstract) 
W90-09694 


AVERAGE  ANNUAL  GROWTH  AND  CONDI- 
TION OF  MUSSELS  AS  A  FUNCTION  OF 
FOOD  SOURCE. 

Ministry  of  Transport  and  Public  Works,  Middel- 
burg  (Netherlands).  Tidal  Waters  Div. 
A.  C.  Smaal,  and  M.  R.  van  Stralen. 
Hydrobiologia   HYDRB8,   Vol.    195,   p    179-188, 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 


April  30,  1990.  7  fig,  5  tab,  27  ref. 

Descriptors:  *Dam  effects,  *Estuaries,  'Mussels, 
•North  Sea,  *Storm  surge  barriers,  *The  Nether- 
lands, Food  sources,  Growth,  Primary  production, 
Scheldt,  Spatial  variation,  Water  exchange. 

Prior  to  1986,  before  completion  of  a  storm  surge 
barrier,  the  average  condition  of  mussels  at  culture 
plots  in  the  Eastern  Scheldt  was  better  in  the 
western  part  near  the  North  Sea,  than  in  the  cen- 
tral part  of  the  estuary.  No  such  difference  was 
observed  in  1986  and  1987.  To  predict  the  effects 
of  the  barrier  on  mussel  culture,  the  condition  of 
the  mussels,  which  is  an  index  of  growth  rate,  was 
analyzed  and  correlated  with  food  sources  for  the 
period  1981-84.  In  the  western  and  central  part  of 
the  Eastern  Scheldt,  mussel  condition  correlates 
strongly  with  average  annual  primary  production, 
but  not  with  chlorophyll-a  concentrations.  This 
suggests  a  direct  link  between  primary  production 
and  the  growth  of  mussels.  In  the  western  part  of 
the  estuary,  the  relation  between  condition  and 
primary  production  has  a  less  steep  slope  than  in 
the  central  part.  Import  of  food  from  the  North 
Sea  is  suggested  to  act  as  an  additional  food  source 
in  the  west  of  the  Eastern  Scheldt;  hence  the  better 
condition  of  the  mussels,  also  in  years  with  rela- 
tively low  primary  production.  The  storm  surge 
barrier  reduces  the  water  exchange  with  the  North 
Sea.  Reduced  import  of  food  and  consequently 
lower  mussel  condition  are  expected  in  the  western 
part  of  the  estuary.  Preliminary  data  from  1987 
confirm  this  prediction.  (See  also  W90-09694, 
W90-09696  and  W90-09697)  (Author's  abstract) 
W90-09695 


FLORA  AND  FAUNA  OF  THE  SUBLITTORAL 
HARD  SUBSTRATA  IN  THE  OOSTERS- 
CHELDE  (THE  NETHERLANDS)--INTERAC- 
TIONS  WITH  THE  NORTH  SEA  AND  THE 
INFLUENCE  OF  A  STORM  SURGE  BARRIER. 
Ministry  of  Transport  and  Public  Works,  The 
Hague  (Netherlands).  Tidal  Waters  Div. 
R.  J.  Leewis,  and  H.  W.  Waardenburg. 
Hydrobiologia  HYDRB8,  Vol.  195,  p  189-200, 
April  30,  1990.  8  fig,  1  tab,  21  ref. 

Descriptors:  *Benthos,  *Dam  effects,  *Estuaries, 
•North  Sea,  *Storm  surge  barriers,  'The  Nether- 
lands, Feeding  habits,  Seasonal  variation,  Sedimen- 
tation, Spatial  distribution,  Species  diversity,  Sub- 
strates, Tidal  effects,  Water  exchange,  Water  re- 
sources management. 

Since  1979  the  flora  and  fauna  of  the  artificial 
rocky  shores  of  the  Oosterschelde  estuary  have 
been  investigated  by  diving  biologists.  Spatial  and 
temporal  patterns  of  species  diversity  and  biomass 
were  studied  and  several  groups  of  species  ('com- 
munities') were  distinguished.  A  west-east  gradient 
in  species  composition  was  found.  Species  distribu- 
tion proved  to  be  mainly  determined  by  current 
velocities,  silt  and  plankton  concentrations  in  the 
water,  underwater  irradiance,  and  the  nature  of  the 
substratum.  Some  indications  of  migration  between 
the  basin  and  the  North  Sea  are  apparent.  Biomass 
of  the  hard  substratum  fauna  was  compared  with 
that  of  the  soft  bottom  fauna;  the  ratio  appeared  to 
be  about  1:2,  which  is  surprisingly  high  consider- 
ing the  small  area  available  for  hard  substratum 
fauna.  The  key  to  the  interactions  with  the  North 
Sea  is  found  in  the  water  movements  and  the 
volume  of  water  passing  through  the  mouth  of  the 
basin  during  each  tide.  The  two  most  important 
effects  of  the  storm  surge  barrier  on  the  hard 
substratum  flora  and  fauna,  i.e.  the  increase  of 
available  substratum  and  the  increase  of  sedimenta- 
tion, oppose  each  other.  The  third  effect,  dimin- 
ished current  velocities,  causes  a  shift  in  communi- 
ty composition  in  favor  of  active  suspension  feed- 
ers, and  perhaps  deposit  feeders.  The  outcome  will 
probably  be  a  completely  changed  distribution  of 
species  and  biomass.  Since  the  sedimentation  will 
doubtless  continue  for  some  time,  and  since  the 
morphology  of  tidal  gullies  and  sand  and  mud  flats 
will  continue  to  change  for  decades  more,  it  is  not 
yet  possible  to  predict  the  end  result  accurately. 
(See  also  W90-09694,  W90-09695,  and  W90-09697) 
(Author's  abstract) 
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OOSTRESCHELDE  ESTUARY  (S.  W.  NETHER- 
LANDS): A  SELF-SUSTAINING  ECOSYSTEM. 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

H.  Scholten,  O.  Klepper,  P.  H.  Nienhuis,  and  M. 

Knoester. 

Hydrobiologia   HYDRB8,   Vol.    195,   p   201-215, 

April  30,  1990.  10  fig,  3  tab,  28  ref. 

Descriptors:  'Dam  effects,  *Estuarine  environ- 
ment, *Model  studies,  *North  Sea,  'Primary  pro- 
ductivity, 'Simulation  models,  *Storm  surge  bar- 
riers, *The  Netherlands,  Carbon  cycle,  Food 
chains,  Oosterschelde  Estuary,  Phytoplankton. 

Three  different  methods  are  presented  to  deter- 
mine whether  internal  production  is  sufficient  to 
sustain  the  ecosystem  of  the  Oosterschelde  estuary 
in  the  Dutch  North  Sea  following  the  construction 
of  a  storm-surge  barrier  and  two  additional  dams. 
The  three  methods  include  a  steady  state  model, 
calculations  with  actually  measured  process  rates, 
and  a  dynamic  simulation  model.  From  the  simula- 
tion model  results  it  is  concluded  that  in  the  pre- 
barrier  situation  primary  production  exceeded 
import  of  particulate  organic  carbon  (POC)  from 
the  North  Sea,  although  estimates  for  POC  trans- 
port using  sedimentation  and  erosion  data  do  not 
support  this  conclusion,  due  to  the  wide  range  of 
these  estimates.  Estimates  from  the  steady  state 
model  seemed  to  be  more  accurate.  The  dynamic 
simulation  model  calculated  annual  primary  pro- 
duction according  to  the  measurements,  but  its 
range  of  net  import  of  organic  carbon  was  smaller 
than  the  estimates  using  sedimentation  and  erosion 
data.  Model  predictions  of  the  pre-barrier  and  post- 
barrier  situation  showed  a  possible  increase  in  phy- 
toplankton primary  production,  a  relatively  small 
decrease  in  phytoplankton  import  and  a  small  re- 
duction in  labile  detritus  export.  The  overall  results 
indicate  no  significant  reduction  in  phytoplankton 
biomass  and  thus  no  great  changes  in  the  food 
availability  for  suspension  feeders.  Functional  as- 
pects of  the  Oosterschelde  ecosystem  did  not  seem 
to  be  affected  drastically.  Therefore  the  Oosters- 
chelde estuary  is  apparently  maintaining  its  self- 
sustaining  capacity.  (See  W90-09694  thru  W90- 
09696)  (Author's  abstract) 
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PHYTOPLANKTON  AND  HYDROGRAPHY 
OF  THE  BAY  OF  CADIZ,  FROM  JANUARY 
1984  TO  DECEMBER  1985  (FITOPLANCTON  E 
HIDROGRAFIA  DE  LA  BAHIA  D  CADIZ: 
ENERO  DE  1984  A  DICIEMBERE  DE  1985). 
Instituto  de  Ciencias  Marinas,  Andalucia  (Spain). 
For  primary  bibliographic  entry  see  Field  5B. 
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PHYTOPLANKTON  OF  THE  EBRO  DELTA 
BAYS  (FITOPLANCTON  DE  LAS  BAHIAS  DEL 
DELTA  DEL  EBRO). 

Instituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 
For  primary  bibliographic  entry  see  Field  5C. 
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SPATIAL  AND  TEMPORAL  VARIATION  OF 
ORGANIC  MATTER  CONTENT  IN  SEDI- 
MENTS FROM  SALT-PONDS  NEAR  THE  BAY 
OF  CADIZ  (EVOLUCION  ESPACIAL  Y  TEM- 
PORAL DE  LA  CONCENTRACION  DE  MATE- 
RIA ORGANICA  EN  LOS  SEDIMENTOS  DE 
ESTEROS  DE  LA  BAHIA  DE  CADIZ). 
Instituto  de  Ciencias  Marinas,  Andalucia  (Spain). 
For  primary  bibliographic  entry  see  Field  5C. 
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EFFECTS  OF  RIVER  WATER  OF  DIFFERENT 
ORIGIN  ON  THE  GROWTH  OF  MARINE  DIN- 
OFLAGELLATES  AND  DIATOMS  IN  LABO- 
RATORY CULTURES. 

Lund  Univ.  (Sweden).  Dept.  of  Marine  Ecology. 
E.  Graneli,  and  M.  O.  Moreira. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.   136,  No.  2,  p  89-106,  April 
1990.  7  fig,  3  tab,  44  ref. 

Descriptors:  'Algal  growth,  'Coastal  waters,  *Es- 
tuarine  environment,  'Humic  acids,  'Laboratory 


methods,  'Nutrients,  Acidic  water,  Agricultural 
runoff,  Diatoms,  Dinoflagellates,  Nitrogen,  Phos- 
phorus, Plant  physiology,  Rivers. 

The  hypothesis  that  acidic,  humic  substance-rich 
water  selectively  favors  dinoflagellates  versus  dia- 
toms in  coastal  waters  was  tested  in  two  sets  of 
laboratory  experiments  using  unialgal  cultures  of 
marine  phytoplankton.  In  the  first  experiment, 
three  dinoflagellates  (i.e.,  Prorocentrum  minimum 
(Pav.)  J.  Schiller,  P.  micans  Ehrenberg,  and  Am- 
phidinium  carterae  Hulbert)  and  three  diatoms 
(i.e.,  Attheya  decora  T.  West,  Skeletonema  costa- 
tum  (Grev.)  Cleve,  and  Phaeodactylum  tricomu- 
tum  Bohlin),  were  grown  in  a  mixture  of  80% 
coastal  (salinity  20  ppt)  and  20%  river  water. 
Water  from  seven  different  rivers  was  used.  Four 
rivers  had  a  high  humic  (yellow  substance  22.1 
+  /-0.9  per  m,  i.e.,  absorbance  at  380  nm)  but 
lower  inorganic  N  and  P  concentrations  ('forest 
rivers'),  whereas  three  rivers  ('agricultural  rivers') 
had  a  lower  humic  content  (10.7  +/-1.3  per  m), 
but  inorganic  nutrient  concentrations  approximate- 
ly three  times  as  high  as  the  forest  rivers.  The 
growth  rates  for  the  dinoflagellates  were  signifi- 
cantly higher  in  the  medium  with  forest  river 
water  compared  to  the  mixtures  with  agricultural 
river  water,  whereas  the  opposite  was  true  of  the 
diatoms.  In  the  second  type  of  experiment,  the 
diatom  Ditylum  brightwellii  (T.  West)  Grun.  and 
the  dinoflagellate  P.  minimum  were  grown,  as 
semicontinuous  dilution  cultures,  in  mixtures  of 
90%  coastal  water  (salinity  20  ppt)  and  10%  river 
water.  Water  from  four  different  rivers  was  used, 
one  draining  mainly  agricultural  soils  and  the  other 
acidified  humic-rich  forested  soils.  River  water  of 
agricultural  origin  supported  a  higher  D. 
brightwellii  biomass  and  growth  rate  than  river 
water  draining  forested  soils,  whereas  for  P.  mini- 
mum the  opposite  was  true.  Decreasing  cell  P 
quotas  and  increasing  alkaline  phosphatase  activity 
indicated  that  D.  brightwellii  was  P-deficient,  es- 
pecially when  agricultural  river  water  was  added, 
whereas  these  physiological  indices  suggested  that 
P.  minimum  cultures  were  not  P-starved.  The 
present  results  support  the  hypothesis  that  the  dis- 
charge of  acidified  river  water,  rich  in  humic  sub- 
stances, to  coastal  waters,  can  play  a  role  in  shift- 
ing the  species  composition  from  diatoms  to  dino- 
flagellates. (Author's  abstract) 
W90-09745 


GLACIAL  MELTWATER  INPUT  TO  THE 
ALASKA  COASTAL  CURRENT:  EVIDENCE 
FROM  OXYGEN  ISOTOPE  MEASUREMENTS. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  2C. 
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STRATIFICATION  DURING  PERIODS  OF 
OXYGEN  DEFICIENCY  IN  THE  GERMAN 
BIGHT  DURING  THE  SUMMERS  FROM  1981 
TO  1983:  A  COMPARISON  WITH  THE  LONG- 
TERM  VARIATION  IN  STRATIFICATION. 
Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.). 
H.  Frey. 

Meeresforschung  MEERDW,  Vol.  32,  No.  4,  p 
306-328,  April  1990.  20  fig,  11  ref.  Umweltbunde- 
samt,  Berlin,  Federal  Republic  of  Germany  Re- 
search Project  WASSER-102  04  215. 

Descriptors:  'Bights,  'Chemical  stratification, 
'Oxygen  depletion,  'Stratified  flow,  Elbe  River, 
North  Sea,  Nutrient  transport,  Plumes,  Seasonal 
variation,  Water  depth,  West  Germany. 

In  the  summers  from  1981  to  1983,  periods  of 
alarming  oxygen  deficiency  occurred  in  the 
bottom  water  of  the  German  Bight.  Using  histori- 
cal data  from  the  German  Bight,  an  investigation 
was  conducted  to  determine  whether  extraordi- 
nary hydrographic  stratification  during  the  sum- 
mers from  1981  to  1983  could  have  been  the  cause 
of  these  deficiencies.  The  long-term  summer  mean 
was  not  as  intense  as  the  mean  summer  stratifica- 
tion from  1981  to  1983  in  the  deeper  areas  of  the 
German  Bight,  while  in  the  shallower  areas,  the 
opposite  was  observed.  The  deviations  from  the 
long-term  mean  were  within  the  range  of  the  long- 
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term  fluctuations  and  are  not  significant.  A  clear- 
cut  connection  between  the  spatial  extent  of  the 
oxygen  deficiency  areas  and  the  spatial  extent  of 
the  thermohaline  stratified  areas  is  not  evident. 
However,  the  spatial  extent  of  the  oxygen  deficien- 
cy areas  is  closely  connected  with  the  spreading  of 
the  nutrient-rich  Elbe  River  plume.  Hydrographic 
conditions  during  the  summer,  such  as  these  ob- 
served in  the  oxygen  deficiency  areas  from  1981  to 
1983,  were  similar  to  those  in  the  1960s  and  1970s. 
(Author's  abstract) 
W90-09805 


SIMULATED  EFFECTS  OF  FUTURE  WITH- 
DRAWALS ON  WATER  LEVELS  IN  THE 
NORTHEASTERN  COASTAL  PLAIN 

AQUIFERS  OF  NEW  JERSEY. 

Geological  Survey,  West  Trenton,  NJ.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09896 


ISOTOPIC  STUDIES  ON  SEA  WATER  INTRU- 
SION AND  INTERRELATIONS  BETWEEN 
WATER  BODIES:  SOME  FIELD  EXAMPLES. 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Isotope  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09974 


ISOTOPIC    INVESTIGATION    OF    GROUND- 
WATER IN  THE  CUL-DE-SAC  PLAIN,  HAITI. 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09979 


STUDY  OF  THE  EVOLUTION  OF  DREDGED 
MATERIAL  DISCHARGES  BY  MEANS  OF  RA- 
DIOACTIVE TRACERS. 

Commissariat     a     l'Energie     Atomique,     Saclay 

(France).  Centre  d'Etudes  Nucleaires. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09990 


DEVELOPMENTS     IN     HYDRAULIC     ENGI- 
NEERING-VOLUME 5. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-09992 


ing  of  tidal  currents  at  estuary  mouths,  regional 
modeling  of  waves  (including  wave  refraction  and 
diffraction),  modeling  nearshore  waves  and  cur- 
rents, and  sea  bed  stresses  and  sediment  transport. 
Modeling  of  the  sea  at  the  mouths  of  estuaries  is 
one  of  the  most  difficult  of  free-surface  hydraulic 
engineering  problems  because  of  the  great  variety 
of  forces  at  work.  Problems  can  be  made  managea- 
ble only  by  treating  most  of  them  separately.  Pro- 
vided the  water  is  well  mixed,  tidal  currents  can  be 
modeled  using  one  of  several  well-tried  techniques. 
Recent  developments  have  been  in  decoupling 
parts  of  the  equations  so  that  each  can  be  solved 
using  appropriate  methods  and  in  using  advanced 
techniques  of  computation  such  as  distributed 
array  processors.  All  practical  modeling  methods 
are  based  on  elimination  of  one  or  more  of  the 
effects  such  as  reflection  of  waves,  refraction,  and 
variation  of  wave  climate  with  time.  Real  problems 
must  be  solved  using  multiple  models,  each  being 
appropriate  to  the  combination  of  forces  within  its 
domain.  Recent  developments  have  made  possible 
the  use  of  wave  ray  models  based  on  a  fixed  grid  to 
study  the  effects  of  refraction,  diffraction,  energy 
losses  due  to  breaking  waves  and  bottom  friction, 
and  interaction  with  tidal  currents.  They  cannot 
yet  cope  with  wave  reflections.  It  is  now  possible 
to  use  a  relatively  inexpensive  modeling  method 
based  on  a  coarse  grid,  typically  200-m  sides,  over 
a  large  area  in  all  cases  where  reflections  can  be 
neglected.  (See  also  W90-09992)  (Rochester-PTT) 
W90-09995 


RUNOFF-INDUCED  METALS  IN  LAKES  BAY, 
NEW  JERSEY. 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10135 


COMPARISONS        BETWEEN        SEDIMENT 
BIOASSAYS       AND       ALTERATIONS       OF 
BENTHIC    MACROINVERTEBRATE    ASSEM- 
BLAGES AT  A  MARINE  SUPERFUND  SITE: 
COMMENCEMENT  BAY,  WASHINGTON. 
PTI  Environmental  Services,  Bellevue,  WA. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 10144 


EFFECT    OF    BREAKERS    ON    BLOCKS    OF 
COASTAL  PROTECTION  STRUCTURES. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-10148 


INTERFACE     BETWEEN     ESTUARIES     AND 

SEAS. 

Manchester  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

D.  M.  McDowell. 

IN:  Developments  in  Hydraulic  Engineering- 
Volume  5.  Elsevier  Science  Publishing  Co.,  New 
York.  1988.  p  139-194,  9  fig,  2  tab,  71  ref. 

Descriptors:  *Estuaries,  *Model  studies,  'Saline- 
freshwater  interfaces,  Brazil,  England,  Liverpool 
Bay,  Mathematical  models,  Mersey  Estuary,  Mo- 
zambique, Pungue  Estuary,  Santos  Bay,  Tidal  cur- 
rents, Wave  diffraction,  Wave  ray  analysis,  Wave 
refraction,  Waves. 

Flow  of  water  and  sediments  in  rivers  is  one-way, 
under  the  action  of  gravity.  When  rivers  approach 
the  sea  they  come  under  the  influence  of  tidal 
action,  making  the  situation  much  more  complicat- 
ed. The  situation  is  one  of  interacting  waves  and 
currents  with  a  high  degree  of  nonlinearity  due  to 
energy  dissipation  and  friction  and  wave  breaking 
as  well  as  convection.  The  complexity  of  condi- 
tions at  the  sea-face  of  estuaries  is  such  that  full 
analysis  is  impossible.  However,  there  have  been 
advances  in  physical  understanding  and  in  numeri- 
cal modeling  over  the  past  decade  that  make  mod- 
eling of  considerable  help  in  solving  real  problems. 
The  possibilities  are  discussed  here,  using  as  case 
material  three  estuaries:  Santos  Bay,  Brazil;  the 
mouth  of  the  Pungue  estuary,  Beira,  Mozambique; 
and  Liverpool  Bay  and  the  mouth  of  the  Mersey 
estuary,  England.  Topics  considered  include:  mod- 
eling methods,  calibration  and  verification  of 
models,  a  modular  scheme  for  modeling  estuarine 
interfaces,  regional  modeling  of  tidal  flow,  model- 


HOLOCENE  EVOLUTION  OF  AN  ESTUARINE 
COAST  AND  TIDAL  WETLANDS. 

West  Chester  Univ.  of  Pennsylvania.  Dept.  of  Ge- 
ology and  Astronomy. 

C.  H.  Fletcher,  H.  J.  Knebel,  and  J.  C.  Kraft. 
Geological  Society  of  America  Bulletin 
BUGMAF,  Vol.  102,  No.  3,  p  283-297,  March 
1990.  12  fig,  1  tab,  84  ref.  NOAA  Grant  NA80AA- 
D-00106.  NOAA  Project  Nos.  R/g  10  and  R/G 
12. 

Descriptors:  'Delaware  Bay,  'Estuaries,  *Geo- 
morphology,  'Paleohydrology,  'Sedimentology, 
'Stratigraphy,  'Tidal  marshes,  'Wetlands,  Dela- 
ware River,  History,  Model  studies,  Tidal  rivers. 

Modern  facies-distribution  patterns,  extensive  core 
data,  and  chronostratigraphic  cross  sections  pro- 
vide a  detailed  history  of  Holocene  inundation 
within  the  Delaware  Bay  estuary  and  sedimenta- 
tion in  adjacent  coastal  environments.  Flooding  of 
the  estuary  occurred  with  the  rising  sea  level  as  the 
shoreline  retreated  northwest  along  a  path  deter- 
mined by  the  pre-transgression  topography.  Simul- 
taneous migration  of  an  estuarine  turbidity  maxi- 
mum depocenter  provided  the  bulk  of  fine  sedi- 
ments which  form  the  coastal  Holocene  section  of 
the  estuary.  Prior  to  10  Ka,  the  ancestral  bay  was 
predominantly  a  tidal  river,  and  the  turbidity  maxi- 
mum depocenter  was  located  southeast  of  the 
modern  bay  mouth.  By  10  Ka,  lowlands  adjacent 
to  the  ancestral  channel  of  the  Delaware  River 
were  flooded,  forming  localized  tidal  wetlands, 
and  the  depocenter  had  initiated  high  rates  of  fine- 
grained sedimentation  near  the  present  bay  mouth. 


Estuaries — Group  2L 

By  8  Ka,  the  fine-grained  depocenter  had  migrated 
northwest  along  the  main  channel  of  the  Delaware 
River,  although  the  widened  mouths  of  tributary 
valleys  continued  to  be  active  sites  of  sediment 
accumulation.  Following  the  passage  of  the  fine- 
grained depocenter,  coarse-grained  sediments  ac- 
cumulated along  the  coast  in  response  to  increased 
wind-wave  activity.  During  the  middle  Holocene, 
portions  of  the  estuarine  coast  began  to  resemble 
modern  geomorphology,  and  washover  barrier 
sands  and  headland  beach  sandy  gravels  accumu- 
lated along  the  southwest  shore.  The  late  Holocene 
was  characterized  by  erosional  truncation  and  sub- 
mergence of  aggraded  coastal  lithofacies  and  by 
planation  of  remnant  highland  areas.  Knowledge 
of  the  eroded  Holocene  section  is  fragmentary.  At 
present,  continued  sea-level  rise  is  accompanied  by 
deposition  of  tidally  transported  muds  in  coastal 
environments  and  deposition  of  sandy  sediments  in 
some  offshore  regions.  Modeling  of  coastal-lithofa- 
cies  transitions  identifies  specific  lithofacies  com- 
plexes in  the  Holocene  stratigraphic  section  which 
were  influential  in  the  evolution  of  the  coast.  (Au- 
thor's abstract) 
W90- 10176 


TIME-SPACE  VARIATION  OF  THE  CHEMI- 
CAL AND  PHYSICAL  COMPOSITION  IN  THE 
SYSTEM  OF  MOUTH  OF  MANTAGUA 
STREAM,  CHILE  (VARIACION  ESPACIO- 
TEMPORAL  DE  CARACTERISTICAS  QUTMI- 
CAS  Y  FISICAS  EN  AGUAS  DEL  SISTEMA  DE 
DESEMBOCADURA  DEL  ESTERO  DE  MAN- 
TAGUA, CHILE). 

Faculdades  Integradas  de  Santa  Cruz  do  Sul.  Caixa 
Postal  236,  96800,  Santa  Cruz  do  Sul,  RS,  Brazil. 
E.  A.  Lobo,  G.  Leighton,  and  R.  Ugarte. 
Revista  de  Biologia  Marina  (Valparaiso) 
RBIMAY,  Vol.  24,  No.  2,  p  161-174,  November 
1989.  5  fig,  5  tab,  10  ref.  English  summary. 

Descriptors:  'Chile,  'Estuaries,  'Spatial  variation, 
'Temporal  variation,  'Water  quality,  Alkalinity, 
Chlorides,  Coastal  lagoons,  Hydrogen  ion  concen- 
tration, Lagoons,  Mantagua  River,  Oxygen,  Phos- 
phates, Sandbars,  Temperature,  Water  tempera- 
ture. 

The  spatial  and  temporal  variation  of  the  chemical 
and  physical  composition  (alkalinity,  chlorinity, 
oxygen  content,  pH,  phosphate.and  temperature) 
in  the  mouth  system  (estuary)  of  Mantagua  Stream, 
central  Chile,  was  studied  during  January,  April, 
and  September  1984.  It  was  found  that  the  environ- 
mental structure  of  the  principal  components  of  the 
system  (coastal  lagoon,  residual  arm,  and  principal 
channel)  changed  in  space  and  time.  A  global 
analysis  of  the  chemical  and  physical  composition 
for  each  subsystem  indicated  a  high  temporal  vari- 
ability except  in  the  case  of  dissolved  oxygen  in  the 
residual  arm.  These  can  be  attributed  to  seasonal 
variability  as  was  shown  with  chlorine  concentra- 
tion and  temperature.  In  the  April  (Autumn),  the 
chlorine  concentration  was  significantly  reduced 
probably  due  to  the  higher  flow  of  freshwater  into 
the  estuary,  a  characteristic  of  a  pluvial  region. 
Temperature  was  highest  in  January  which  is  to  be 
expected  in  the  summer  season.  This  was  also 
related  to  the  annual  sand  bar  formation  in 
summer.  (Cassar-PTT) 
W90- 10199 


LONG-TERM  CHANGES  OF  THE  ANNUAL 
CYCLES  OF  METEOROLOGICAL,  HYDRO- 
GRAPHIC,  NUTRIENT  AND  PHYTOPLANK- 
TON  TIME  SERIES  AT  HELGOLAND  AND  AT 
LV  ELBE  1  IN  THE  GERMAN  BIGHT. 
Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Meers- 
kunde. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 10237 


STABLE  OXYGEN  ISOTOPE  DISTRIBUTION 
IN  THE  HUANGHE  (YELLOW  RIVER)  AND 
THE  CHANGJIANG  (YANGTZE  RIVER)  ESTU- 
ARINE SYSTEMS. 

Institut     de     Biogeochimie     Marine,     Montrouge 

(France). 

Z.  Jing,  R.  Letolle,  J.  M.  Martin,  C.  Jusserand,  and 
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J.  M.  Mouchel. 

Continental   Shelf  Research   CSHRDZ,   Vol.    10, 

No.  4,  p  369-384.  April  1990,  5  fig,  2  tab,  15  ref. 

Descriptors:  'Changjiang  River,  'China,  *Data  in- 
terpretation, 'Dissolved  oxygen,  'Estuaries, 
'Huang  He  River,  'Oxygen  isotopes,  'Rivers, 
'Tracers,  Chlorine,  Maps,  Mathematical  equations, 
Water  analysis,  Water  sampling. 

Water  samples  from  the  Huanghe  (Yellow  River) 
and  Changjiang  (Yangtze  River)  estuarine  systems, 
and  China  Sea  were  analyzed  to  determine  their 
stable  oxygen  isotope  composition  (018/016).  The 
riverine  delta  018  values  ranged  from  -8.8  to  -7.1 
ppt  in  these  two  rivers  during  the  study  periods.  In 
the  Changjiang  estuary,  the  longitudinal  profiles  of 
delta  018  show  a  linear  distribution  with  chlorin- 
ity,  reflecting  the  efficiency  of  mixing  processes 
between  river  and  seawaters,  which  corresponds  to 
a  short  water  residence  time  in  the  estuary,  esti- 
mated at  about  5  days.  In  the  Huanghe  estuary,  the 
non-linear  distribution  of  delta  018  with  chlorinity 
reveals  the  occurrence  of  'old  water'  masses  in  the 
Laizhou  Bay,  where  the  water  residence  time  can 
reach  3-4  months.  The  difference  of  delta  018 
values  between  these  two  large  Chinese  rivers  may 
reflect  the  'continental/altitude  effect'  on  the  iso- 
tope fractionation,  during  the  transport  of  humid 
air  mass  from  the  Pacific  and  Indian  Oceans  to  the 
Chinese  continent.  A  rough  estimation  shows  that 
source  region  water  accounts  for  about  5-20%  of 
the  water  discharge  in  the  lower  reaches  of  these 
two  rivers.  (Author's  abstract) 
W90-10238 


EXPERIMENTAL  TRANSPLANTING  OF  SEA- 
GRASSES  IN  BOTANY  BAY,  AUSTRALIA. 

Fisheries  Research  Inst.,  Sydney  (Australia). 
R.  J.  West,  N.  E.  Jacobs,  and  D.  E.  Roberts. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 
4,   p   197-203,  April    1990.  4  fig,   2  tab,    19  ref. 

Descriptors:  'Aquatic  plants,  'Erosion,  'Estuarine 
environment,  'Habitat  restoration,  'Sea  grasses, 
Australia,  Botany  Bay,  Erosion  control,  Rooted 
aquatic  plants. 

Experimental  seagrass  transplant  trials  were  car- 
ried out  to  assess  the  feasibility  of  a  proposed  large 
scale  transplant  program  in  Botany  Bay,  Australia 
as  a  means  of  mitigating  fish  habitat  losses.  A 
variety  of  methods  of  transplanting  Zostera  capri- 
corni  and  Posidonia  australis  at  three  depths  were 
evaluated.  In  addition,  small  scale  historical  sea- 
grass  mapping  was  carried  out  to  determine  site 
suitability.  1800  seagrass  'units'  were  transplanted. 
For  both  species  and  at  all  depths,  survival  of 
transplants  was  highest  when  simple  wire  anchors 
were  used.  Although  the  transplanting  seemed  suc- 
cessful and  plants  showed  some  initial  growth, 
they  were  destroyed  by  storms  after  only  4 
months.  Consequently,  restoration  of  the  seagrass 
meadows  in  Botany  Bay  is  considered  impractical 
without  accompanying  major  engineering  works  to 
reduce  the  effect  of  storm  erosion,  which  has  been 
exacerbated  by  previous  large  scale  dredging  and 
port  construction.  It  seems  unlikely  that  problems 
such  as  erosion  in  an  aquatic  situation  can  be 
solved  through  seagrass  transplanting.  However, 
transplanting  may  be  useful  in  providing  acceler- 
ated recovery  of  suitable  small  scale  sites.  (Cres- 
koff-PTT) 
W90- 10245 


DYNAMICS  OF  ESTUARINE  MACROPHYTES 
IN  RELATION  TO  FLOOD/SILTATION 
CYCLES. 

Port    Elizabeth    Univ.    (South   Africa).    Dept.    of 

Botany. 

M.  M.  B.  Talbot,  W.  T.  Knoop,  and  G.  C.  Bate. 

Botanica  Marina  BOTNA7,  Vol.  33,  No.  2,  p  159- 

164,  March  1990.  6  fig,  2  tab,  25  ref. 

Descriptors:  'Algae,  'Estuaries,  'Floods,  'Macro- 
phytes,  'Population  dynamics,  'Sea  grasses,  'Sedi- 
mentation, 'Silt,  'Submerged  plants,  Intertidal 
areas,  Kwelera  Estuary,  Nakoon  Estuary,  South 
Africa. 

Intense  temporal  variability  in  the  distribution  of 
intertidal  and  submerged  macrophytes  in  response 


to  flooding  was  recorded  in  the  Kwelera  and 
Nahoon  estuaries,  South  Africa,  over  4.5  years. 
The  data  provide  a  first  approximation  of  the  tran- 
sition between  different  vegetation  types  during 
flood/siltation  cycles  in  South  African  estuaries.  A 
flood  in  November  1985  removed  major  popula- 
tions from  both  estuaries.  Recovery  of  Zostera 
capensis,  the  pre-flood  dominant  seagrass,  was 
sluggish  and  lagged  behind  the  process  of  post- 
flood  sedimentation.  This  seagrass  population  is 
expected  to  be  back  to  pre-flood  levels  after  4.2 
years.  In  contrast,  Halophila  ovalis  rapidly  colo- 
nized the  mouth  reaches.  The  macroalga  Codium 
tenue  was  even  more  unstable  than  the  seagrasses, 
disappearing  in  response  to  even  slight  freshwater 
runoff.  Vegetation  above  mean  tide  level  showed 
little  variability.  (Author's  abstract) 
W90- 10282 


DINOFLAGELLATE  CYSTS  IN  RECENT 
MARLNE  SEDIMENTS  FROM  TASMANIA, 
AUSTRALIA. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Hobart  (Australia).  Marine  Labs. 

C.  J.  Bolch,  and  G.  M.  Hallegraeff. 

Botanica  Marina  BOTNA7,  Vol.  33,  No.  2,  p  173- 

192,  March  1990.  37  fig,  3  tab,  49  ref.  FIRTA  grant 

86/84. 

Descriptors:  'Dinoflagellates,  'Estuaries,  'Marine 
sediments,  'Phytoplankton,  Australia,  Gonyaulax, 
Gymnodinium,  Population  density,  Species  com- 
position, Systematics,  Tasmania. 

Thirty-four  cyst  types  capable  of  seeding  plankton 
dinoflagellate  populations  were  identified  in  Tas- 
manian  estuarine  sediments.  The  most  common 
types  were  those  of  Gonyaulax  grindleyi,  G.  spini- 
fera,  Gymnodinium  catenatum,  Gyrodinium  sp., 
Polykrikos  schwartzii,  Protoperidinium  conicum, 
P.  pentagonum,  P.  subinerme,  Scrippsiella  spp.  and 
Zygabikodinium  lenticulatum.  Also  common  were 
ovoid  to  spherical  Alexandrium  tamarense-like 
cysts,  which  lack  distinctive  taxonomic  features 
and  mucilaginous  covering.  These  latter  cysts 
could  only  be  identified  by  incubation  experiments, 
which  produced  living  cells  of  Scrippsiella  (2  spp.), 
Gyrodinium  sp.  and  Alexandria  cf.  excavatum. 
While  Tasmanian  dinoflagellate  cyst  assemblages 
resemble  those  of  New  South  Wales,  Australia  and 
New  Zealand,  one  notable  difference  is  the  cyst  of 
the  toxic  dinoflagellate  Gymnodinium  catenatum, 
which  appears  to  be  confined  to  south-eastern  Tas- 
mania. (Author's  abstract) 
W90-10283 


DISTRIBUTION  AND  TRANSPORT  OF  SUS- 
PENDED PARTICULATE  MATTER. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Marine  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 10284 


NUTRIENTS. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

P.  A.  Yeats. 

Canadian  Bulletin  of  Fisheries  and  Aquatic  Science 

CBFSDB,  Vol.  220,  p  29-48,  1988.  10  fig,  22  ref. 

Descriptors:  'Estuaries,  'Geochemistry,  'Gulf  of 
St  Lawrence,  'Nutrients,  *St  Lawrence  Estuary, 
Canada,  Gulfs,  Nutrient  concentrations,  Nutrient 
transport,  Reviews,  Rivers. 

Nutrient  distributions  in  the  St.  Lawrence  Estuary 
and  Gulf  are  described  using  both  published  data 
and  some  previously  unpublished  data  from  the 
Bedford  Institute  of  Oceanography  that  is  present- 
ed for  the  first  time.  This  distributional  data  is  used 
to  develop  a  conceptual  picture  of  the  physical  and 
chemical  mechanisms  responsible  for  the  distribu- 
tions. The  interelement  relationships  inherent  in 
nutrient  regeneration  are  described  and  the  nutri- 
ent budgets  for  the  Gulf  are  reviewed.  The  nutri- 
ent geochemistry  in  the  estuary  has  an  effect  on 
the  fluxes  of  nutrients  through  the  estuary.  Process 
taking  place  in  the  estuary  reduce  the  silicate  flux 
by  20%  and  increase  the  nitrate  and  phosphate 
fluxes  by  30%.  None  of  the  estuarine  processes  has 


a  serious  impact  on  the  fluxes  in  the  Gulf  because 
the  river  flux  is  such  a  small  component  of  the  total 
flux  through  the  Gulf.  (Sand-PTT) 
W90- 10285 


ORGANIC  MATTER  IN  THE  GULF  OF  ST. 
LAWRENCE. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

R.  Pocklington. 

Canadian  Bulletin  of  Fisheries  and  Aquatic  Science 

CBFSDB,  Vol.  220,  p  49-58,  1988.  2  fig,  5  tab,  37 

ref. 

Descriptors:  'Estuaries,  'Geochemistry,  'Gulf  of 
St  Lawrence,  'Nitrogen  compounds,  'Organic 
matter,  'Particulate  matter,  'Path  of  pollutants, 
'Rivers,  *St  Lawrence  Estuary,  Canada,  Chlorin- 
ated hydrocarbons,  DDT,  Gulfs,  Lignin,  Organic 
carbon,  Pesticides,  Polychlorinated  biphenyls,  Po- 
lycyclic  aromatic  hydrocarbons,  Pulp  wastes,  Re- 
views, Sediments,  Water  pollution. 

The  quantity  and  chemical  nature  of  the  particu- 
late organic  matter  in  any  water  body  is  an  impor- 
tant consideration  in  calculating  the  food  sources 
available  to  non-photosynthesizing  organisms,  in- 
cluding fish.  The  distribution  of  organic  carbon 
and  organic  nitrogen  within  the  Gulf  of  St.  Law- 
rence and  adjacent  ocean  waters  is  reviewed  with 
discussions  on  fresh  water  inputs,  exchanges  of 
organic  matter  with  sediments,  and  anthropogenic 
organic  materials  including  chlorinated  hydrocar- 
bons, DDT-group  pesticides,  polychlorinated  bi- 
phenyls, polycyclic  aromatic  hydrocarbons,  and 
lignin  wastes  from  pulp  and  paper  mills.  (Sand- 
PTT) 
W90- 10286 


STABLE  ISOTOPE  STUDIES  IN  THE  GULF  OF 
ST.  LAWRENCE. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-10287 


TRACE  METAL  GEOCHEMISTRY  OF  GULF 
OF  ST.  LAWRENCE  SEDIMENTS. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-10289 


POLLUTION  HISTORY  AND  PALEOCLI- 
MATE  SIGNALS  IN  SEDIMENTS  OF  THE 
SAGUENAY  FJORD. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Marine  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10290 


CHEMICAL  OCEANOGRAPHY  IN  THE  GULF: 
PRESENT  AND  FUTURE. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

P.  M.  Strain. 

Canadian  Bulletin  of  Fisheries  and  Aquatic  Science 

CBFSDB,  Vol.  220,  p  159-173,  1988.  2  fig,  3  tab, 

12  ref. 

Descriptors:  'Geochemistry,  'Gulf  of  St  Law- 
rence, 'Hydrocarbons,  'Nutrients,  'Oil  pollution, 
'Organic  carbon,  'Particulate  matter,  'Stable  iso- 
topes, 'Suspended  sediments,  'Trace  metals, 
Canada,  Data  acquisition,  Gulfs,  Reviews,  Sam- 
pling. 

The  state  of  development  of  chemical  oceanogra- 
phy in  the  Gulf  of  St.  Lawrence  is  reviewed.  The 
following  areas  are  covered:  suspended  particulate 
matter,  nutrients,  organic  carbon,  stable  isotopes, 
trace  metals,  petroleum  hydrocarbons,  and  the 
chemical  interactions  between  the  various  species. 
It  is  concluded  that  the  existing  picture  of  chemis- 
try in  the  Gulf  describes  only  the  coarsest  and 
most  obvious  time  and  space  scales  and  frequently 
only  the  most  obvious  chemical  components.  An 
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important  limitation  of  the  existing  data  is  that  the 
Gulf  has  not  been  sampled  frequently  enough  to 
properly  characterize  important  scales  of  variabili- 
ty. (Sand-PTT) 
W90-10292 


SEDIMENT-TO-WATER  FLUXES  OF  PARTIC- 
ULATE MATERIAL  AND  MICROBES  BY  RE- 
SUSPENSION  AND  THEIR  CONTRIBUTION 
TO  THE  PLANKTONIC  FOOD  WEB. 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

S.  C.  Wainright. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

62,  No.  3,  p  271-281,  April  19,  1990.  7  fig,  6  tab,  37 

ref.  DOE  grant  DE-FG09-86ER60451. 

Descriptors:  *Aquatic  bacteria,  *Bottom  sedi- 
ments, ♦Food  chains,  *Marine  sediments,  ♦Particu- 
late matter,  *  Plankton,  'Suspended  sediments, 
Carbon,  Nitrogen,  Shear  stress,  Water  column, 
Water  currents,  Wave  action. 

Resuspension  of  bottom  sediments  by  waves,  cur- 
rents, and  biota  is  a  potentially  important  mecha- 
nism by  which  particulate  materials  are  introduced 
into  the  water  column.  Fluxes  of  particulate  mate- 
rials between  sediments  and  overlying  water  were 
determined  in  the  laboratory.  Box  cores  of  near- 
shore  marine  sediments  were  subjected  to  defined 
shear  stresses  in  an  annular  flume.  Sediment  resu- 
spension was  detectable  at  shear  velocities  of  0.95 
to  1.35  cm/s  in  sediments  ranging  from  fine  to 
coarse  sands.  An  average  sediment  subjected  to 
shear  velocities  of  1.16  to  1.50  cm/s  contributed 
346  to  2312  mg  particulate  C/sq  m/h,  43  to  266  mg 
particulate  N/sq  m/h,  and  350  billion  to  2  trillion 
bacteria/sq  m/h.  These  fluxes  would  increase  the 
concentrations  of  those  substances  in  a  10  m  homo- 
geneously-mixed water  column  by  37  to  246  micro- 
gram particulate  C/L,  4.6  to  28.3  microgram  par- 
ticulate N/L/h,  and  37,000  to  220,000  bacteria/L/ 
h,  and  would  double  typical  water  column  concen- 
trations in  the  field  within  a  few  hours.  Shear 
stresses  applied  to  sediments  in  these  simulations 
represent  mild  field  resuspension  conditions  (on  the 
order  of  0.5  m  amplitude  waves  in  20  m  water 
depth).  Intense  winter  storms,  which  are  not  un- 
common, would  likely  increase  flux  estimates  ac- 
cording to  the  depth  of  sediment  fluidization,  and 
according  to  depth  profiles  of  sedimentary  phys- 
icochemical  parameters.  Resuspension,  in  this 
study  area,  appears  to  play  a  greater  role  in  relo- 
cating particulate  than  dissolved  nutrients.  (Au- 
thor's abstract) 
W90- 10300 


AIRBORNE  DISCRIMINATION  BETWEEN 
ICE  AND  WATER:  APPLICATION  TO  THE 
LASER  MEASUREMENT  OF  CHLOROPHYLL- 
IN-WATER  IN  A  MARGINAL  ICE  ZONE. 

National  Aeronautics  and  Space  Administration, 
Wallops  Island,  VA.  Wallops  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2C. 
W90- 10305 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3B.  Water  Yield  Improvement 


PHYSICAL  RESPONSE  OF  WINTER  ORO- 
GRAPHIC CLOUDS  OVER  THE  SIERRA 
NEVADA  TO  AIRBORNE  SEEDING  USING 
DRY  ICE  OR  SILVER  IODIDE. 

Bureau  of  Reclamation,  Auburn,  CA. 

T.  Deshler,  D.  W.  Reynolds,  and  A.  W.  Huggins. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

29,  No.  4,  p  288-330,  April  1990.  22  fig,  6  tab,  71 

ref. 

Descriptors:  "Climatology,  *Cloud  chemistry, 
•Cloud  physics,  *Cloud  seeding,  California,  Evap- 
oration, Ice,  Ice  formation,  Orographic  precipita- 
tion, Rime,  Silver  iodide. 

Cloud  seeding  experiments  devoted  to  physical 
measurements  of  the  effects  of  seeding  shallow 


stable  winter  orographic  clouds  have  been  con- 
ducted in  the  Sierra  Nevada  of  California  from 
1984  to  1986.  Seeding  was  done  by  aircraft  using 
either  dry  ice  or  silver  iodide.  Aircraft,  radar,  and 
surface  instruments  were  used  to  measure  the  ef- 
fects. A  trajectory  model  was  used  to  target  seeded 
precipitation  to  the  ground  where  the  surface  in- 
struments were  deployed.  Observations  from  the 
various  measurement  platforms  conformed  with 
results  expected  from  seeding  in  35%  of  the  seed- 
lines  sampled  with  a  research  aircraft,  4%  of  those 
observed  with  radar,  and  17%  of  those  which 
passed  over  the  surface  instrumentation;  however, 
the  complete  seeding  chain  was  believed  to  be 
documented  in  only  2  of  36  experiments.  The 
failures  resulted  from  difficult  technical  and  logisti- 
cal problems,  and  from  the  variability  of  even 
simple  cloud  systems.  During  the  two  experiments 
when  seeding  effects  were  detected  by  all  measure- 
ment platforms  the  following  effects  were  ob- 
served. A  high  concentration  of  small  compact  ice 
crystals  formed  quickly  along  the  seedline,  with 
riming  beginning  5-10  min  after  seeding.  The 
seeded  ice  crystals  dispersed  at  1  m/s  and  cloud 
liquid-water  evaporated  in  regions  corresponding 
to  the  seedlines.  Seeding  in  a  non-echoing  region 
occasionally  produced  echoes  of  3-10  dBZ  in  por- 
tions of  the  seedlines.  Surface  seeding  effects  ar- 
rived 35-60  min  after  seeding,  20-30  km  downwind. 
Snow  crystal  concentrations  increased,  snow  crys- 
tal habits  changed  to  small  rimed  particles,  and 
precipitation  rates  increased.  The  duration  of  these 
effects  was  short.  Changes  in  ice  particle  develop- 
ment induced  by  seeding  were  similar  when  seed- 
ing with  either  dry  ice  or  silver  iodide.  (Author's 
abstract) 
W90-09786 


OPPORTUNITIES  FOR  PRODUCTIVE  USE  OF 
RAINFALL  NORMALLY  LOST  TO  CROPPING 
FOR  TEMPORAL  OR  SPATIAL  REASONS. 

International  Center  for  Agricultural  Research  in 

the  Dry  Areas. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09821 


POSSIBILITIES  FOR  MODIFYING  CROP  AND 
SOIL  MANAGEMENT  PRACTICES  TO  MAXI- 
MIZE PRODUCTION  PER  UNIT  RAINFALL. 

University  of  New  England,  Armidale  (Australia). 

Dept.   of  Agricultural   Economics   and   Business 

Management 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09823 


25%.  The  minimum  catchment  area  required  to 
support  a  reservoir  of  given  capacity  was  calculat- 
ed to  be  nearly  5  times  higher  for  a  grassed  catch- 
ment than  for  a  catchment  under  paddy  rice.  The 
hydraulic  conductivity  of  reservoir  embankments 
reduced  with  reservoir  age  due  to  continuous  set- 
tlement of  poorly  compacted  materials,  affecting 
the  rate  of  water  loss  through  seepage.  (Author's 
abstract) 
W90-10161 

3C.  Use  Of  Water  Of  Impaired 
Quality 


RETICULATION  OF  ETHANOL  STILLAGE 
THROUGH  IRRIGATION  SYSTEMS  AND  ITS 
USE  FOR  FERTILISATION  OF  SUGARCANE 
IN  ZIMBABWE. 

Triangle  Ltd.  (Zimbabwe).  Agricultural  Div. 
R.  J.  Booth,  and  C.  J.  Lightfoot. 
Agricultural  Water  Management  AWMADF,  Vol. 
17,  No.  1/3,  p  49-58,  January  1990.  6  tab,  1  ref. 

Descriptors:  *Agriculture,  'Developing  countries, 
♦Irrigation  practices,  'Sugarcane,  ♦Wastewater  ir- 
rigation, ♦Wastewater  utilization,  ♦Water  manage- 
ment, ♦Water  reuse,  Crop  yield,  Ethanol  stillage, 
Fertilization,  Food-processing  wastes,  Furrow  irri- 
gation, Overhead  irrigation,  Vinasse,  Water  pollu- 
tion control,  Zimbabwe. 

The  Triangle  Limited  ethanol  plant  in  Zimbabwe 
was  designed  to  produce  40  million  liters  of  etha- 
nol per  yr.  from  molasses  and/or  sugarcane  juice. 
Of  major  concern  was  the  problem  of  disposing  of 
the  stillage,  and  it  was  decided  that  the  most 
convenient  and  suitable  method  was  to  incorporate 
it  into  irrigation  water.  The  methods  used  for,  and 
problems  associated  with,  the  reticulation  of  etha- 
nol stillage  (vinasse)  into  sugarcane  fields  through 
both  overhead  and  furrow  irrigation  systems  are 
discussed.  In  this  system,  pollution  of  streams  is 
reduced  to  a  minimum,  provided  control  is  con- 
stantly exercised.  Use  of  stillage  has  removed  the 
necessity  for  annual  dressings  of  potash  and  phos- 
phate fertilizer,  without  permanent  detriment  to 
the  soil,  on  more  than  4000  hectares  of  cane  lands. 
The  savings  in  fertilizer,  together  with  increased 
yields,  can  be  expected  to  pay  for  the  costs  of 
reticulation  in  less  than  a  year.  (Sand-PTT) 
W90-09565 


HYDROLOGICAL  ANALYSIS  OF  FARM  RES- 
ERVOIRS IN  RAINFED  RICE  AREAS. 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).  Water  Management  Dept. 
L.  C.  Guerra,  P.  G.  Watson,  and  S.  I.  Bhuiyan. 
Agricultural  Water  Management  AWMADF,  Vol. 
17,  No.  4,  p  351-366,  March  1990.  7  fig,  4  tab,  6  ref. 

Descriptors:  ♦Agricultural  water,  ♦Hydrologic 
budget,  ♦Irrigation  water,  ♦Philippines,  ♦Reser- 
voirs, ♦Rice,  ♦Water  supply,  Agricultural  hydrolo- 
gy, Evaporation,  Percolation,  Rainfall-runoff  rela- 
tionships, Water  loss,  Water  resources  manage- 
ment, Water  storage,   Water  yield   management. 

Farm  reservoirs  are  water  storage  structures  used 
to  collect  rainfall  and  runoff  on  a  farm.  In  central 
Luzon,  Philippines,  farm  reservoirs  are  about  800 
to  5000  sq  m  in  area  and  have  an  average  depth  of 
about  1  m.  The  average  farm  size  is  about  3  ha. 
The  stored  water  is  used  to  supplement  rainfall  for 
wet  season  rice  production  and  to  irrigate  a  dry 
season  rice  crop  on  approximately  one  third  of  the 
farm  area.  Farmers  without  reservoirs  cannot 
grow  a  dry  season  crop.  This  study  quantified  the 
major  hydrological  parameters  of  four  selected 
farm  reservoirs  using  a  water  balance  approach. 
Direct  rainfall  and  runoff  from  the  catchment  area 
contributed,  respectively,  about  36%  and  64%  to 
reservoir  inflow.  Typically,  a  farmer's  use  of 
stored  water  for  land  preparation  and  irrigation  of 
rice  accounted  for  about  30%  of  the  total  water 
outflow  from  a  reservoir.  Seepage  and  percolation 
losses  of  water  accounted  for  about  45%  of  the 
outflow   volume,   and   evaporation   loss  of  about 


EFFECT  OF  MUNICIPAL  WASTEWATER  IR- 
RIGATION AND  RATE  OF  N  FERTILIZATION 
ON  PETIOLE  COMPOSITION,  YIELD  AND 
QUALITY  OF  OKANAGAN  RIESLING 
GRAPES. 

Agriculture  Canada,  Summerland  (British  Colum- 
bia). Research  Station. 
G.  H.  Neilsen,  D.  S.  Stevenson,  and  J.  J. 
Fitzpatrick. 

Canadian  Journal  of  Plant  Science  CPLSAY,  Vol. 
69,  No.  4,  p  1285-1294,  October  1989.  7  tab,  20  ref. 

Descriptors:  ♦Fertilization,  ♦Municipal 

wastewater,  ♦Trickle  irrigation,  ♦Vine  crops, 
♦Wastewater  utilization,  Crop  yield,  Grapes,  Ni- 
trogen, Nutrient  concentrations. 

Okanagan  Riesling  (Vitis  sp.)  vines,  planted  on  a 
sandy  soil  in  1983,  were  trickle  irrigated  with 
municipal  wastewater  or  well  water  and  with  each 
source  of  water  there  were  3  rates  of  nitrogen  (N) 
fertilization  (0,  17,  and  34  g  N  as  NH4N03  per 
vine  per  year),  1984  to  1987.  The  zero-N  treatment 
was  increased  to  8.5  g  N/vine  in  1986  to  1987. 
Wastewater  irrigated  vines  had  increased  petiole 
phosphorus,  potassium  and  calcium,  but  decreased 
magnesium  and  in  2  or  3  years  decreased  nitrogen 
in  August.  Increased  rate  of  nitrogen  fertilization 
increased  petiole  nitrogen  at  bloomtime  but  not  in 
August;  had  minor  effects  on  petiole  phosphorus, 
potassium,  calcium  and  magnesium;  and  increased 
petiole  manganese  at  highest  nitrogen  rates,  espe- 
cially (2  of  4  years)  in  association  with  wastewater 
irrigation.  Yield  increased  both  for  vines  irrigated 
with  wastewater  and  linearly  with  rate  of  applied 
nitrogen  in  2  of  the  3  fruiting  years.  Increased  yield 
was  not  associated  with  increased  petiole  nitrogen 


Jt:a 

m 


71 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3C— Use  Of  Water  Of  Impaired  Quality 


concentration  in  August.  Minor  increases  in  solu- 
ble solids  and  juice  pH  of  grapes  at  harvest  were 
measured  for  wastewater  irrigated  grapes  in  2 
years.  No  horticultural  limitations  to  the  use  of  this 
wastewater  to  irrigate  Okanagan  Riesling  grapes 
were  observed  over  the  4-year  period.  (Author's 
abstract) 
W90-096O3 


MAIZE  ROOT  DEVELOPMENT  UNDER  VARI- 
OUS LEVELS  OF  SALINITY  AND  WATER  DIS- 
TRIBUTION. 

Agriculture     and     Water     Resources     Research 
Centre,   Baghdad   (Iraq).   Dept.   of  Soil   Science. 
S.  Al-Khafaf,  K.  Al-Janabi,  I.  A.  Hussain,  F.  S. 
Manky,  and  L.  H.  Saliem. 

Agricultural  Water  Management  AWMADF,  Vol. 
15,  No.  4,  p  377-385,  July  1989.  1  fig,  6  tab,  17  ref. 

Descriptors:  *Plant  water  potential,  *Root  devel- 
opment, 'Salinity,  'Soil-water-plant  relationships, 
Plant  growth,  Soil  water  potential. 

An  experiment  was  conducted  to  study  the  effect 
of  salinity  and  water-potential  distribution  on 
maize  root  growth  and  development.  Three  salini- 
ty distributions  and  two  ranges  of  soil  water  poten- 
tial treatments  were  prepared  by  filling  140  cylin- 
drical PVC  containers  1.2  m  long  and  0.25  m  in 
diameter  with  loamy  sand.  Root  and  shoot  samples 
were  taken  at  different  growth  stages.  Saturated 
electrical  conductivity  and  water  content  were 
measured  periodically.  The  results  indicated  that 
root  and  shoot  dry-matter  accumulation  varied 
significantly  among  different  salinity  and  water 
distribution  treatments.  Root  dry-weights  contin- 
ued to  increase  until  flowering  stage  and  then 
remained  constant.  No  root  growth  was  observed 
in  layers  with  electrical  conductivity  >  12  dS/m. 
For  maize  root  growth  under  the  conditions  of  this 
study  a  salinity  level  of  12.0  dS/m  seemed  to  be  a 
barrier  even  under  high  levels  of  soil  water.  (Au- 
thor's abstract) 
W90-09655 


RECLAIMED  WASTEWATER  STORAGE  IN 
GROUND-WATER  BASINS. 

California  Univ.,  Irvine.  Dept.  of  Civil  Engineer- 
ing. 

G.  L.  Guymon,  and  M.  R.  Welch. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  3,  p  305- 
322,  May/June  1990.  7  fig,  14  ref. 

Descriptors:  *Artificial  recharge,  'Groundwater 
basins,  'Groundwater  storage,  *Irrigation, 
'Wastewater  renovation,  'Water  reuse,  Aquifers, 
California,  Reservoirs,  Wastewater  treatment. 

In  the  absence  of  an  alternative  means  of 
wastewater  disposal,  wastewater  reclamation 
projects  involving  the  use  of  reclaimed  water  for 
irrigation  require  facilities  for  seasonally  storing 
the  reclaimed  water.  Surface  reservoirs  represent 
one  means  of  providing  this  seasonal  storage.  Con- 
structing surface  reservoirs,  though,  can  be  eco- 
nomically prohibitive.  A  second  option  for  re- 
claimed water  seasonal  storage  is  the  use  of 
groundwater  aquifers.  Regulatory  restrictions  and 
public  health  concerns  are  significant  constraints  to 
the  recharge  of  treated  wastewater  into  domesti- 
cally used  ground  water  aquifers.  Where  basins  not 
subject  to  these  constraints  are  available,  however, 
groundwater  aquifers  offer  the  potential  for  pro- 
viding an  economical  means  of  seasonally  storing 
reclaimed  wastewater.  An  example  of  a  reclaimed 
water  irrigation  project  in  southern  California  is 
presented  for  which  the  use  of  a  small,  isolated 
groundwater  basin  for  seasonally  storing  reclaimed 
water  has  been  approved.  For  this  southern  Cali- 
fornia project,  the  use  of  a  groundwater  basin  for 
storing  reclaimed  water  during  times  of  minimal 
irrigation  demand  is  resulting  in  a  significant  re- 
duction in  the  overall  capital  costs  of  required 
wastewater  reclamation  facilities.  (Author's  ab- 
stract) 
W90-09666 


IRRIGATION      WITH      BRACKISH      WATER 
UNDER    DESERT   CONDITIONS:   VIII.    FUR- 


THER STUDIES  ON  ONION  (ALLIUM  CEPA 
L.)  PRODUCTION  WITH  BRACKISH  WATER. 

Ramat  Negev  Regional  Council  Agricultural  Sta- 
tion, Halutsa  Mobile  Post  85515  (Israel). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09704 


EFFECT  OF  PHOSPHORUS  PRECIPITATION 

CHEMICALS    ON    CHARACTERISTICS    AND 

AGRICULTURAL    VALUE    OF    MUNICIPAL 

SEWAGE    SLUDGES:    1.    CHARACTERISTICS 

OF  CA,  AL  AND  FE  PRECIPITATED  SEWAGE 

SLUDGES. 

Maatalouden  Tutkimuskeskus,  Jokioinen  (Finland). 

Inst,  of  Crop  and  Soil  Science. 

For   primary   bibliographic   entry   see   Field    5D 

W90-10156 


EFFECTS  OF  PHOSPHORUS  PRECIPITA- 
TION CHEMICALS  ON  CHARACTERISTICS 
AND  AGRICULTURAL  VALUE  OF  MUNICI- 
PAL SEWAGE  SLUDGES:  2.  EFFECT  OF 
SEWAGE  SLUDGES  ON  YIELD,  ELEMENT 
CONTENTS  AND  UPTAKE  BY  SPRING 
BARLEY  (HORDEUM  VULGARE,  L). 
Maatalouden  Tutkimuskeskus,  Jokioinen  (Finland). 
Inst,  of  Crop  and  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5D 
W90-10157 


EFFECT  OF  PHOSPHORUS  PRECIPITATION 
CHEMICALS  ON  CHARACTERISTICS  AND 
AGRICULTURAL  VALUE  OF  MUNICIPAL 
SEWAGE  SLUDGES:  3.  ANALYTICAL  RE- 
SULTS OF  SLUDGE  TREATED  SOILS. 
Maatalouden  Tutkimuskeskus,  Jokioinen  (Finland). 
Inst,  of  Crop  and  Soil  Science. 
R.  Jokinen. 

Acta  Agriculturae  Scandinavica  AASCAU,  Vol 
40,  No.  2,  p  141-147,  1990.  4  tab,  26  ref. 

Descriptors:  'Chemical  precipitation,  'Path  of  pol- 
lutants, 'Phosphorus,  'Soil  amendments, 
'Wastewater  farming,  Aluminum,  Chemical  treat- 
ment, Hydrogen  ion  concentration,  Iron,  Lime, 
Organic  matter,  Sludge  treatment. 

A  rise  in  pHw  (H20)  of  three  mineral  soils  was 
obtained  with  Al  precipitated  sludge  due  to  the 
decrease  in  exchangeable  Al  content.  The  content 
of  organic  matter  complexed  (AAA-EDTA  ex- 
tractable)  Al  increased  in  the  soils.  The  sludges 
precipitated  with  Fe  had  no  effect  on  soil  pHw  and 
exchangeable  Al  in  comparison  to  the  no  sludge 
treatment.  Ca  sludge  as  well  as  lime  stabilized 
sludges  elevated  soil  pHw  by  0.5-1.5  units.  The 
increase  in  soil  organic  matter  content  obtained 
with  sludges  was  only  slight,  Fe  +  Al  sludges 
resulting  in  the  highest  increases.  Extractable  P 
content  of  soils  treated  with  Al  sludge  was  lower 
than  that  of  soils  treated  with  Fe  +  Al  or  Fe 
sludges.  In  limed  soils  (pHw  6.5)  the  P  contents 
did  not  deviate.  The  greatest  increase  in  soil  ex- 
tractable  P  content  was  obtained  with  Ca  sludge. 
(See  also  W90-10156)  (Author's  abstract) 
W90-10158 


MONTEREY  WASTEWATER  RECLAMATION 
STUDY  FOR  AGRICULTURE. 

B.  Sheikh,  R.  P.  Cort,  W.  R.  Kirkpatrick,  R.  S. 
Jaques,  and  T.  Asano. 

Research  Journal  of  the  Water  Pollution  Control 
Federation  JWPFA5,  Vol.  62,  No.  3,  p  216-226, 
May /June  1990.  6  fig,  6  tab,  9  ref. 

Descriptors:  'Agriculture,  'Crop  yield,  'Irrigation 
practices,  'Monterey,  'Municipal  wastewater, 
•Reclaimed  water,  'Wastewater  irrigation,  Broc- 
coli, California,  Cauliflower,  Chlorine,  Fertilizers, 
Heavy  metals,  Salinity,  Sodium,  Soil  contamina- 
tion, Soil  water,  Water  reuse. 

The  results  obtained  from  the  5-year  Monterey 
Wastewater  Reclamation  Study  for  Agriculture 
(MWRSA)  indicate  that  the  use  of  reclaimed  water 
for  food  crop  irrigation  is  safe  and  acceptable.  No 
drawbacks  in  terms  of  soil  or  groundwater  quality 
degradation  were  observed.  Conventional  farming 
practices   were   shown   to   be   adequate,   and   the 


marketability  of  the  produce  did  not  appear  to 
pose  any  obstacles.  Irrigation  with  highly  treated 
municipal  wastewater  produced  excellent  yields  of 
high-quality  produce.  Cauliflower  and  broccoli 
yields  were  significantly  improved  by  irrigation 
with  reclaimed  water.  No  problem  was  observed 
with  the  accumulation  of  heavy  metals  in  the  crops 
or  the  soil  due  to  reclaimed  water  use.  The  con- 
ventional use  of  fertilizers  was  found  to  add  far 
greater  quantities  of  heavy  metals.  Chlorine  residu- 
als, varying  over  a  wide  range  in  the  reclaimed 
water,  had  no  observable  effect  on  crops.  Hence, 
dechlorination  is  not  necessary  or  desirable.  With 
regard  to  salinity  and  levels  of  sodium,  reclaimed 
water  generally  fell  within  the  favorable  range  for 
irrigation.  In  general,  a  high  SAR  (sodium  adsorp- 
tion ratio)  is  only  a  problem  if  overall  salinity  is 
low.  Higher  SAR  values  in  reclaimed  water  from 
the  T-22  and  FE  (filtered  effluent)  processes  were 
offset  by  the  correspondingly  higher  levels  of  total 
dissolved  solids.  During  the  course  of  the  study, 
reductions  in  permeability  of  reclaimed  water-irri- 
gated soils  were  not  observed.  The  MWRSA  has 
successfully  proved  the  acceptability  of  irrigating 
food  crops  with  reclaimed  water  from  the  stand- 
points' of  regulatory  agencies,  farmers,  consumers, 
and  wastewater  treatment  agencies.  (Author's  ab- 
stract) 
W90- 10308 


TOLERANCE  OF  CHLORIDE  AND  SUL- 
PHATE SALINITY  IN  CHICKPEA  (CICER 
ARIETINUM). 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Soils. 

H.  R.  Manchanda,  and  S.  K.  Sharma. 

Journal  of  Agricultural  Science  JASIAB,  Vol.  113, 

No.  3,  p  407-410,  December  1989.  1  fig,  2  tab,  10 

ref. 

Descriptors:  'Chlorides,  'Crop  yield,  'Legumes, 
'Plant  physiology,  'Saline  soils,  'Salinity,  'Salt 
tolerance,  'Soil  chemistry,  'Soil- water-plant  rela- 
tionships, 'Sulfates,  Agriculture,  Arid  lands,  Con- 
ductivity, India,  Irrigation. 

In  India,  the  chickpea  (Cicer  arietinum)  is  the  most 
important  pulse  crop  of  arid  and  semi  arid  areas.  A 
greenhouse  study  evaluated  the  effects  of  chloride 
and  sulfate  salinity  on  the  yield  and  mineral  com- 
position of  the  chickpea  at  different  electrical  con- 
ductivities (ECe).  Chickpea  cultivars  H208  and 
H355,  recommended  for  irrigated  and  dry  land 
conditions,  were  grown  to  maturity  in  sandy  soil 
dominated  by  either  chloride  (CI)  or  sulfate  (S04) 
salts  of  Na,  Ca,  and  Mg.  Each  chloride  and  sulfate- 
dominated  irrigation  treatment  had  six  ECe  values, 
ranging  from  0.08  to  8.0  dS/m,  including  the  con- 
trol. Six  plants  were  grown  and  when  water  stress 
was  observed,  the  pot  was  irrigated  with  400ml 
distilled  water.  Mineral  analyses  for  half  the  plants 
were  carried  out  at  flower  initiation  (three  months 
old).  Dry  matter  (straw)  and  seed  yields  were 
recorded  for  the  rest  at  maturity.  Mineral  composi- 
tion was  similar  for  both  cultivars,  but  results  are 
reported  only  for  H208.  Both  cultivars  had  lower 
Na,  N,  P,  K,  and  Mg  levels  than  the  control  at  the 
same  ECe  value  in  Cl-dominated  salinity  than  in 
S04-dominated  salinity.  However,  the  plants  had  a 
higher  CI  and  Ca  level  than  the  control  at  the  same 
ECe  value  in  Cl-dominated  than  in  S04-dominated 
salinity.  Even  at  high  ECe  values,  both  cultivars 
produced  about  twice  as  much  more  straw  than 
the  control  in  S04-dominated  salinity  than  they 
did  in  Cl-dominated  salinity.  The  seed  yield  for 
both  cultivars  in  Cl-dominated  salinity  decreased 
more  significantly  than  the  control  at  ECe  values 
as  low  as  3  dS/m  whereas,  in  S04-dominated 
salinity,  seed  yield  for  H355  was  significantly 
greater  than  in  the  control,  even  at  the  higher  ECe 
value  of  5  dS/m.  The  data  show  that  chickpea 
cultivars  H208  and  H355  are  not  tolerant  of  Cl- 
dominated  salinity,  but  are  moderately  tolerant  of 
S04-dominated  salinity.  The  data  also  show  that 
H208  is  less  salt-tolerant  than  H355.  (Dublin-PTT) 
W90-10331 


LARGE-SCALE  IRRIGATION  AND  DRAINAGE 
SCHEMES  IN  PAKISTAN. 

Illinois  Univ.  at  Urbana-Champaign. 
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S.  H.  Johnson. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 
of  Surface  and  Groundwater  Resources.  Winrock 
International,  Arlington,  Virginia.  1988.  p  58-77,  3 
fig,  17  tab,  25  ref. 

Descriptors:  'Irrigation,  'Irrigation  practices, 
•Pakistan,  'Project  planning,  'Saline  soils,  'Saline 
water,  'Water  resources  management,  Developing 
countries,  Regional  development,  Salinity  control, 
Tubewell  drainage,  Water  resources  development. 

The  historical  development,  implementation,  and 
management   of  Pakistan's   Salinity   control   and 
Reclamation  Projects  (SCARP),  using  field  and 
management  data  from  SCARP-I,  SCARP-II,  and 
Khairpur  SCARP  is  presented.  The  direct  eco- 
nomic feasibility  of  the  SCARPS  is  also  considered 
and  compared  with  that  of  private  tubewell  devel- 
opment. Because  of  its  unique  size  and  flat  topog- 
raphy, Pakistan  selected  public  vertical  tubewell 
drainage  as  a  medium  term  solution  to  its  problems 
of  waterlogging  and  soil  salinity.  Recognized  man- 
agement problems  with  tubewell  operators  and 
jurisdictional    conflicts    between    irrigation    and 
tubewell  circles  should  have  led  to  needed  internal 
administrative  adjustments,  but  the  bureaucracy 
did  not  respond.  Lessons  for  future  development 
include:  (1)  in  selecting  technology  a  system  to 
monitor  project  implementation  is  a  necessity;  (2) 
administration  of  large  projects  also  requires  an 
internal  organization  to  maintain  constant  project 
review;    (3)   administrative  jurisdiction   must   be 
clearly  defined  with  no  areas  of  ambiguity  or  over- 
lap; (4)  on  projects  that  involve  lengthy  planning 
and  construction  periods,  it  should  be  recognized 
that  farmers'  expectations  and  behavior  change 
over  time;  and  (5)  water  pricing  and  collection 
policies  need  to  be  tied  to  costs  so  that  users  who 
benefit  from  the  system  pay  for  the  services.  Even 
with  improved  management  of  the  SCARPs,  more 
private  tubewell  development,  further  expansion  of 
surface  water  supplies,  and  increased  intensifica- 
tion of  agricultural  production,  salts  have  contin- 
ued   to    accumulate    in    the    soil    and   associated 
groundwater.  Only  when  equality  between  salts 
flowing  into  the  system  and  salts  flowing  out  of  the 
system  is  reached  will  long-term  irrigated  agricul- 
ture be  possible.  This  fact  was  known  and  plainly 
stated,  but  it  has  been  ignored   in  the  rush  to 
develop  the  SCARP  areas,  SCARPs  are  not  a 
long-term  solution;  they  only  delay  the  eventual 
need  to  remove  salts  from  the  irrigated  area.  The 
government  will  have  to  provide  additional  funds, 
and  commit  additional  administrative  and  technical 
personnel.  (See  also  W90- 10358)  (White-Reimer- 
PTT) 
W90- 10363 


GROUNDWATER  DYNAMICS  INFLUENCED 
BY  reRIGATION  AND  ASSOCIATED  PROB- 
LEMS OF  RIVER  SALINATION;  BREEDE 
RIVER,  WESTERN  CAPE  PROVINCE,  R.S.A. 

Hydrological    Research    Inst.,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10517 


GROUNDWATER  HYDROLOGY  AND  SALINI- 
TY IN  A  VALLEY  IN  NORTHEAST  THAI- 
LAND. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-10518 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

MANAGING  PUBLIC  WATER  SUPPLIES 
DURING  DROUGHTS,  EXPERIENCES  IN  THE 
UNITED  STATES  IN  1986  AND  1988. 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 

D.  H.  Moreau,  and  K.  W.  Little. 
Available   from   National   Technical   Information 
Service,  Springfield,  VA  22161  as  PB90-165192/ 
AS.  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. UNCI-WRRI  Report  250,  Sept.  1989.  149p, 


57  fig,  11  tab,  62  ref.  USGS  Contract  14-08-0001- 
G1487. 

Descriptors:  'Drought  contingency  plans, 
•Drought  management,  'Municipal  water,  'Water 
conservation,  'Water  supply,  Decision  making, 
Demand  forecasting,  Drought,  Model  studies, 
Risks,  Water  demand,  Water  use. 

Results  of  two  surveys  of  drought  management  in 
municipal  water  supply  systems  are  reported  in  this 
study.  One  survey  covered  the  drought  in  the 
Southeast  in  1986;  the  other  the  nationwide 
drought  in  1988.  A  number  of  case  studies  are  used 
to  explore  the  current  state  of  practice  in  greater 
detail.  It  also  includes  the  development  of  a  risk- 
based  drought  management  model,  and  it  examines 
the  effectiveness  of  drought  management  plans 
with  the  use  of  models  for  daily  water  use.  Among 
the  major  findings  of  the  surveys  are:  (1)  50%  of 
all  urban  water  supplies  in  the  country  were  ad- 
versely affected  by  the  drought  of  1988;  (2)  slightly 
less  than  50%  of  all  the  utilities  had  drought  con- 
tingency plans  in  place  before  1988,  (3)  less  than 
30%  of  the  respondents  in  the  survey  had  any  kind 
of  quantitative  method  to  support  making  of  deci- 
sions during  droughts;  (4)  the  existence  of  a 
drought  policy  had  a  positive  effect  on  the  effec- 
tiveness of  conservation  programs;  and  (5)  the 
existence  of  a  decision  support  system  had  a  posi- 
tive effect  on  the  level  of  satisfaction  with  deci- 
sions. The  case  studies  revealed  a  wide  range  of 
practices  in  drought  management,  but  for  the  most 
part,  municipalities  are  still  basing  plans  on  histori- 
cal droughts.  The  study  also  shows  the  kinds  of 
errors  that  are  commonly  made  in  estimating  the 
effectiveness  of  conservation  programs  in  absence 
of  appropriate  models  for  comparing  water  use 
with  conservation  with  what  it  would  have  been 
without  conservation.  (USGS) 
W90-09513 


HISTORICAL  ACCOUNT  OF  PUBLIC  WATER 
SUPPLIES  IN  NORTH  CAROLINA. 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-09546 


WITHDRAWAL  AND  DISTRIBUTION  OF 
WATER  BY  PUBLIC  WATER  SUPPLIES  IN 
OHIO,  1985. 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
V.  E.  Nichols. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-423,  1989.  12p,  6  fig,  3  tab,  6 
ref. 

Descriptors:  'Distribution,  'Municipal  water, 
'Ohio,  'Water  supply,  'Water  use,  'Withdrawal. 

Public  water  supplies  in  Ohio  withdrew  1,420  mil- 
lion gal/day  in  1985  to  supply  83%  of  the  State's 
population.  The  State  ranked  seventh  in  the  nation 
in  public-water-supply  withdrawals  and  sixth  in  the 
population  (8.9  million)  served  by  public  water 
suppliers.  Ohio  ranked  thirty-first  in  per  capita  use 
at  160  gal/day,  whereas  the  national  average  was 
183  gal/day.  Comparison  of  the  population  trend 
with  the  reservoir-storage  trend  from  1880  to  1985 
in  Ohio  indicates  an  increasing  reliance  by  public 
water  supplies  on  Ohio's  surface-water  sources. 
Countries  reporting  high  per  capita  usage  rates 
generally  are  in  the  northern  part  of  the  State  and 
generally  tap  surface-water  sources.  Counties  char- 
acterized by  high  per  capita  use  also  tend  to  be  in 
areas  of  high  population  density.  The  Ohio  Depart- 
ment of  Natural  Resources  and  the  Ohio  Environ- 
mental Protection  Agency  maintain  statewide  in- 
ventories of  water-use  data  and  are  the  principal 
sources  of  public-water-supply  data  at  the  State 
level.  (USGS) 
W90-09893 

3E.  Conservation  In  Industry 

TECHNOLOGICAL    PROGRESS    IN    ALASKA 
PLACER  MINING  OPERATIONS. 


For  primary   bibliographic   entry  see   Field   5G. 
W90- 10082 


PLACER  MINING  AND  SURFACE  DISTURB- 
ANCE ON  PUBLIC  LANDS  IN  ALASKA:  TECH- 
NICAL ASPECTS  OF  MITIGATION  AND  REC- 
LAMATION. 

Bureau  of  Land  Management,  Anchorage,  AK. 
Alaska  State  Office. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10099 

3F.  Conservation  In  Agriculture 

DEVELOPMENT  AND  FIELD  EVALUATION 
OF  A  CATENARY  TRAIL-TUBE  SYSTEM  FOR 
REDUCING  IRRIGATION  WATER  LOSSES. 

South  Dakota  State  Univ.,   Brookings.   Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09525 


COMPARISON  OF  AGRICULTURAL  NON- 
POINT  SOURCE  RUNOFF  FROM  NO-TILL 
AND  CONVENTIONAL  TILL  VEGETABLE 
CROP  TEST  PLOTS. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09550 


RECENT  DEVELOPMENTS  FOR  IMPROVING 
WATER  MANAGEMENT  IN  SURFACE  AND 
OVERHEAD  IRRIGATION. 

Silsoe  Coll.  (England). 

M.  Kay. 

Agricultural  Water  Management  AWMADF,  Vol. 

17,  No.  1/3,  p  7-23,  January  1990.  3  fig,  1  tab,  40 

ref. 

Descriptors:  'Agriculture,  'Irrigation  efficiency, 
'Irrigation  practices,  'Overhead  irrigation,  'Sur- 
face irrigation,  'Water  management,  Agricultural 
water,  Developing  countries,  Infiltration,  Reviews, 
Sprinkler  irrigation,  Training. 

Current  technological  developments  in  surface  and 
overhead  irrigation  are  reviewed  against  the  back- 
ground of  the  main  problems  facing  irrigation 
schemes  in  developing  countries.  Irrigation  supply 
systems  which  give  the  farmer  flexibility  to  re- 
spond to  water  requirements  include  gated-pipe, 
surge  irrigation,  and  cablegation.  The  concept  of 
designing  for  management  is  a  major  theme  of  the 
review  and  numerous  examples  are  given  where 
the  complexities  of  management  have  been  de- 
signed into  technology  to  simplify  operational  pro- 
cedures and  provide  the  potential  for  higher  levels 
of  irrigation  efficiency.  Cultivation  practices  are 
important  to  the  efficient  use  of  irrigation  water  by 
encouraging  rapid  infiltration,  storing  water  on  the 
soil  surface  while  it  infiltrates,  or  controlling  the 
surface  movement  of  water  to  some  point  where  it 
can  infiltrate  most  effectively.  The  role  of  training 
and  the  use  of  novel  role  playing  'games'  is  also 
discussed  as  a  means  of  improving  efficiency. 
(Sand-PTT) 
W90-09562 


DRAG  LINE  IRRIGATION:  PRACTICAL  EXPE- 
RIENCES WITH  SUGAR  CANE. 

Lonrho  PLC,  London  (England). 

H.  Zadrazil. 

Agricultural  Water  Management  AWMADF,  Vol. 

17,  No.  1/3,  p  25-35,  January  1990.  7  fig,  4  tab. 

Descriptors:  'Agriculture,  'Developing  countries, 
•Drag  line  irrigation,  'Irrigation  practices,  'Sprin- 
kler irrigation,  'Sugarcane,  'Water  management, 
Agricultural  water,  Capital  costs,  -Kwa-Zulu, 
Labor,  Operating  costs,  South  Africa,  Swaziland. 

Drag  line  irrigation  is  defined  as  an  overhead 
sprinkler  system,  where  sprinklers  are  connected 
by  means  of  portable  hoses  and  permanent  or  semi- 
permanent pipes  to  a  pressurized  water  supply. 
The  system  has  been  derived  from  the  convention- 
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al  sprinkler  system  of  portable  pipes  in  order  to 
reduce  the  labor  required  for  its  operation.  This 
has  been  achieved  with  a  modest  increase  of  cap- 
ital costs,  well  below  the  comparative  costs  of 
other  kinds  of  more  automatic  irrigation  systems. 
Particular  reference  is  made  to  Swaziland,  South 
Africa  and  Kwa-Zulu,  where  drag  line  irrigation 
for  sugar  cane  has  been  in  operation  for  many 
years.  According  to  climatic  conditions,  applica- 
tion rates  have  been  designed  for  values  between 
0.5  and  1.0  L/s/ha.  Alternative  layouts  are  de- 
scribed with  varying  lengths  of  hoses,  for  perma- 
nent PVC  laterals  or  semi-permanent  portable 
pipes.  Drag  line  irrigation  can  be  well  adapted  for 
the  irrigation  of  large  areas  of  big  estates  or  for 
smallholder  irrigation  with  plot  sizes  as  small  as  1 
ha  and  less.  It  can  be  successfully  integrated  with  a 
conservation  contour  layout  as  required  in  hilly 
areas  for  erosion  control.  Labor  requirements  for 
the  operation,  suitably  expressed  in  cu  m  irrigated 
per  man-day,  favorably  to  labor  requirements  for 
some  other  irrigation  systems;  855  cu  m/man-day 
for  a  drag-line  system  vs.  275  to  777  cu  m/man-day 
for  other  irrigation  systems.  Details  of  a  particular- 
ly practical  design  for  the  application  of  60  m 
irrigation  with  a  sprinkler  spacing  of  18  x  18  m  and 
2  sprinkler  moves  in  24  h  are  presented.  Energy 
requirements  are  similar  to  those  for  conventional 
systems.  Advantages  to  be  gained  by  subdividing 
the  scheme  in  2  or  more  pressure  zones  in  hilly 
areas  are  pointed  out.  (Sand-PTT) 
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LOW  HEAD  DRIP  IRRIGATION  SYSTEM  FOR 
SMALLHOLDINGS. 

Wimpey  Labs.  Ltd.,  Hayes  (England). 

E.Miller. 
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Standard  drip  irrigation,  which  has  been  used  suc- 
cessfully for  sugar  cane  production  in  Hawaii  and 
Mauritius,  is  often  too  expensive  for  the  small- 
holder with  a  cultivated  area  of  one  hectare  or  less. 
A  low  head  (by  which  is  meant  2  m  water  head  or 
less)  drip  irrigation  (LHD)  system  can  provide  all 
the  advantages  of  a  standard  drip  irrigation  system 
while  being  substantially  less  costly.  By  using  an 
in-field  water  storage  tank  the  water  use  control  of 
the  system  can  be  facilitated  with  a  very  low  level 
of  operational  and  maintenance  management.  The 
uniformity  of  application  of  the  irrigation  attain- 
able by  the  LHD  system  was  analyzed.  For  irrigat- 
ed areas  of  approximately  one  hectare  or  less  the 
uniformity  of  application  can  be  within  acceptable 
limits  if  the  irrigated  area  is  sensibly  level  (within 
0.2  m  about  a  mean).  The  emitter  type  and  rating 
are  also  factors  that  affect  uniformity  of  applica- 
tion. An  emitter  of  the  hydraulically  turbulent  type 
will  maximize  low  head  flow.  The  lower  the  emit- 
ter application  rate,  the  lower  will  be  the  system 
losses  and  the  better  the  uniformity  of  application. 
However,  this  will  increase  the  irrigation  time  and 
should  be  consistent  with  the  emitter  flow  passages 
being  as  large  as  practical.  (Sand-PTT) 
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RETICULATION  OF  ETHANOL  STILLAGE 
THROUGH  IRRIGATION  SYSTEMS  AND  ITS 
USE  FOR  FERTILISATION  OF  SUGARCANE 
IN  ZIMBABWE. 

Triangle  Ltd.  (Zimbabwe).  Agricultural  Div. 
For  primary  bibliographic  entry  see  Field  3C. 
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PLANT   WATER    RELATIONS   AND   IRRIGA- 
TION MANAGEMENT. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Lab.  for  Rural 

Research. 

N.  C.  Turner. 
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A  major  aim  of  irrigation  is  to  minimize  plant 
water  deficits.  The  development  of  water  deficits 
in  field  crops  and  the  methods  used  to  measure  the 
deficit,  with  particular  emphasis  on  their  use  in 
irrigation  management  are  described.  Examples 
from  cotton,  sunflower,  lupin,  pasture  medic  and 
sugarcane  demonstrate  that  mild  water  deficits  do 
not  necessarily  reduce  yields  and  in  some  circum- 
stances can  enhance  yields,  e.g.  soybean  and  sun- 
flower. These  observations  have  important  impli- 
cations for  irrigation  management.  Data  are  pre- 
sented to  show  that  irrigation  can  be  reduced  and 
mild  water  deficits  developed  without  any  yield 
loss  in  sugarcane.  Utilizing  irrigation  over  a  great- 
er land  area  with  a  smaller  water  input  per  unit 
area  should  enable  better  use  of  limited  resources 
(Sand-PTT) 
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IMPORTANCE  OF  IRRIGATION  REGIME, 
DRIPLINE  PLACEMENT  AND  ROW  SPACING 
IN  THE  DRIP  IRRIGATION  OF  SUGAR  CANE. 

Institute  of  Hydrology,  Wallingford  (England). 
C.  H.  Batchelor,  G.  C.  Soopramanien,  J.  P.  Bell, 
R.  Nayamuth,  and  M.  G.  Hodnett. 
Agricultural  Water  Management  AWMADF,  Vol. 
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Soil  moisture  conditions  created  under  drip  irriga- 
tion have  an  important  effect  on  crop  growth  and 
yield.  A  trial  was  carried  out  in  Mauritius  to  deter- 
mine the  most  appropriate  combination  of  irriga- 
tion regime,  dripline  placement  and  row  spacing 
for  drip  irrigated  sugar  cane  grown  under  local 
conditions.  Measurements  were  made  of  cane 
growth  and  yield  on  14  treatments  throughout  3 
crop  seasons  (a  plant  cane  crop  and  two  ratoon 
crops).  Detailed  measurements  were  also  made  of 
the  distribution  of  soil  water  potential  on  each  of 
the  14  treatments  using  two-dimensional  arrays  of 
tensiometers.  Row  spacing  did  not  have  an  effect 
on  yield.  Although  subrow  dripline  placements 
gave  better  yields  than  alternate  interrow  place- 
ments overall,  the  pineapple  spacing  with  dripline 
in  the  narrow  interrow  has  the  advantage  that  it  is 
the  cheaper  option  in  terms  of  capital  investment. 
However,  pineapple  spacing  treatments  with  dri- 
plines  in  the  narrow  interrow  appear  to  be  more 
susceptible  to  over-irrigation  than  equivalent 
subrow  dripline  placements.  An  irrigation  regime 
of  0.5  ETc  (  potential  evaporation)  during  the 
tillering  phase  appears  not  to  affect  the  final  yield 
and  should  therefore  be  preferred  as  it  will  enable 
larger  areas  to  be  irrigated  in  regions  where  water 
supply  is  limited.  Irrigating  with  drip  at  nominally 
half  cane  water  requirements  is  fundamentally  dif- 
ferent to  irrigating  at  half  water  requirements  with 
other  methods  of  irrigation  in  that  the  efficient 
daily  application  of  water  prevents  the  build-up  of 
critical  stress  levels.  In  years  of  well-distributed 
rainfall,  an  irrigation  regime  of  0.5  ETc  is  sufficient 
to  produce  potential  or  near  potential  yields.  How- 
ever, more  work  needs  to  be  directed  towards 
developing  a  rainfall  model  which  increases  the 
irrigation  to  1.0  ETc  if  a  dry  period  is  extensive 
during  the  elongation  phase.  (Sand-PTT) 
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PLANT-WATER  RELATIONS  OF  SUGAR- 
CANE (SACCHARUM  OFFICINARUM  L.) 
UNDER  A  RANGE  OF  IRRIGATED  TREAT- 
MENTS. 

Institute  of  Hydrology,  Wallingford  (England). 
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TOLERANCE  OF  SUGARCANE  TO  WATER 
STRESS  DURING  ITS  MAIN  DEVELOPMENT 
PHASES. 

Inyoni  Yami  Swaziland  Irrigation  Scheme,  P.O. 
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Sugarcane's  annual  growth  is  divided  into  the 
three  development  phases  of  germination  and  til- 
lering, stalk  growth  and  maturation.  An  experi- 
ment conducted  in  Swaziland  compared  conven- 
tional irrigation  scheduling  and  a  revised  conserva- 
tive regime  in  ratoon  cane.  Within  each  growth 
stage  two  disparate  irrigation  schedules  were 
adopted.  In  the  germination  phase  the  cane  was 
irrigated  after  harvest  and  then  either  regularly 
according  to  Et/Eo  ratios  based  on  development 
of  cane  canopy  or  not  again  until  the  commence- 
ment of  rapid  stalk  elongation.  During  the  period 
of  stalk  growth  irrigations  were  scheduled  assum- 
ing Et/Eo  ratios  of  either  1.0  or  0.8.  The  cane  was 
dried  off  in  the  maturation  phase  when  the  predict- 
ed accumulated  evaporation  prior  to  harvest  was 
expected  to  be  either  1  1/2  or  3  times  the  total 
available  moisture.  Results  showed  that  there  was 
no  reduction  in  cane  yield  with  the  drier  irrigation 
regimes.  Withdrawal  of  irrigation  in  the  tillering 
phase  tended  to  increase  cane  and  sucrose  yield 
and  the  longer  drying  off  period  marginally  im- 
proved cane  quality  in  terms  of  sucrose  %.  Pest 
and  disease  susceptibility  was  not  increased  with 
the  dry  regimes.  Important  savings  in  water  ap- 
plied were  achieved.  (Author's  abstract) 
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The  island  of  Mauritius  has  a  mosaic  of  micro- 
climate and  soil  type.  Water  is  becoming  a  scarce 
resource  due  to  an  expanding  population  and  in- 
dustries. To  meet  the  objectives  of  the  national 
agricultural  diversification  program,  productivity 
on  cane  lands  has  to  increase  significantly  with  a 
concurrent  increase  in  irrigation  water  use  efficien- 
cy. Very  little  research  has  been  undertaken  to 
improve  the  low  efficiency  of  surface  irrigation. 
Some  recommendations  are  available  for  overhead 
irrigation  following  soil  physics  and  crop  water 
requirement  studies.  A  number  of  factors  which 
influence  cane  yield  under  drip  irrigation  have 
been  studied.  Suggestions  are  made  for  future  re- 
search studies  to  enhance  the  development  of  irri- 
gation. The  present  practices  of  irrigating  sugar- 
cane are  reviewed  as  well  as  yields  achieved  and 
economic  aspects.  Training  in  the  operation  and 
management  of  irrigation  systems  seems  to  be  a 
key  element  to  ensure  profitability.  (Author's  ab- 
stract) 
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A  network  of  automatic  weather  stations  each 
having  six  sensors  (solar  radiation,  temperature, 
humidity,  wind,  rainfall  and  leaf  wetness)  was  set 
up  across  the  island  of  Reunion  in  December  1983. 
Most  stations  provide  data  for  rainfed  and  irrigated 
sugar  cane  research  projects.  Modifications  were 
made  to  adapt  the  stations  to  tropical  conditions  to 
increase  the  reliability  of  the  network.  These  in- 
clude the  installation  of  the  central  unit  in  a  water- 
proofed concrete  housing  unit  to  counter  the  risk 
of  damage  by  cyclones,  the  use  of  natural  ventila- 
tion and  silica  gel  for  desiccation  in  order  to  pro- 
tect the  equipment  against  the  persistent  high  hu- 
midity which  causes  oxidation  of  components  and 
favors  the  growth  of  mold,  and  modifications  to 
protect  the  equipment  against  insect  damage.  The 
data  collected  were  used  to  calculate  evapotran- 
spiration  (ETP  according  to  Penman's  formula). 
Monthly  data  have  shown  close  correlation  be- 
tween ETP  and  altitude  for  the  cane  growing  areas 
of  the  island.  The  dominant  influence  of  radiation 
on  the  estimates  of  ETP  was  confirmed  and  the  use 
of  the  radiation  formula  to  estimate  10-day  mean 
ETP  is  proposed.  The  satisfactory  correlation  ob- 
tained between  ETP  and  solar  radiation  suggests 
that  irrigation  scheduling  could  be  carried  out  at 
low  altitude  using  only  one  climatic  parameter 
(solar  radiation).  A  simple  relationship  was  sug- 
gested for  the  irrigated  area  at  Bras  de  la  Plaine. 
(Author's  abstract) 
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The  Simunye  Sugar  Estate  installed  drip  irrigation 
in  a  40  ha  commercial  cane  field  in  1982  and 
developed  560  ha  of  new  land  under  drip  irrigation 
for  alternate  crops  in  1985.  Both  installations  have 
proved  successful  and  the  560  ha  development 
must  represent  one  of  the  biggest  centrally  com- 
puter controlled  installations  in  existence.  The 
equipment  installed,  the  performance  of  the  system 
and  the  experience  gained  during  the  design,  im- 
plementation and  operation  of  the  irrigation  instal- 
lations are  described.  It  is  concluded  that  installa- 
tion of  a  fully  automated  drip  irrigation  system 
should  only  be  contemplated  for  a  well  organized 
sophisticated  management  situation.  Malfunctions 
of  equipment  and  components  require  constant 
monitoring  and  rectification  as  consequential  losses 
are  large.  Provided  these  conditions  are  met  drip 
irrigation  can  provide  an  excellent  irrigation 
system  with  efficient  water  use,  low  energy  costs 
and  low  labor  requirements.  (Sand-PTT) 
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SOIL  PHYSICS  AND  IRRIGATION:  TAPPING 
THE  POTENTIAL  FOR  DRIP. 
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management,  Agricultural  water,  Root  distribu- 
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Knowledge  of  soil  physical  properties  has  contrib- 
uted substantially  to  the  understanding  of  how 
much  water  to  apply  to  re-wet  the  soil  and  of  how 
water  is  distributed  away  from  points  of  applica- 
tion. However,  the  development  of  drip  irrigation 
requires  that  water  applied  to  a  limited  soil  volume 
should  be  freely  available  enough  to  enable  maxi- 
mal growth  but  not  contribute  to  drainage.  The 
physical  bases  for  estimating  the  quantity  of  water 
to  apply,  and  for  calculating  the  movement  of 
water  in  soils,  are  reviewed  and  the  problems  of 
using  them  in  drip  irrigation  are  discussed.  Rooting 
depth  and  distribution  contribute  to  the  actual  rate 
at  which  water  is  utilized  and  the  preferential 
wetting  of  limited  soil  volumes  can  modify  these 
features.  In  practice,  biological  knowledge  is  essen- 
tial to  quantify  water  use,  water  distribution  and 
response  to  irrigation.  (Author's  abstract) 
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SOIL  WATER  STATUS:  A  CONCEPT  FOR 
CHARACTERISING  SOIL  WATER  CONDI- 
TIONS BENEATH  A  DRIP  IRRIGATED  ROW 
CROP. 

Institute  of  Hydrology,  Walhngford  (England). 

J.  P.  Bell,  S.  R.  Wellings,  M.  G.  Hodnett,  and  P. 

D.  Ah  Koon. 

Agricultural  Water  Management  AWMADF,  Vol. 

17,  No.  1/3,  p  171-187,  January  1990.  7  fig,  2  tab,  7 

ref. 

Descriptors:  'Agriculture,  'Drip  irrigation,  'Irri- 
gation efficiency,  'Irrigation  practices,  'Mauritius, 
•Soil  physics,  'Soil  water  potential,  'Soil-water- 
plant  relationships,  'Sugarcane,  'Water  manage- 
ment, Crop  yield,  Developing  countries,  Mathe- 
matical analysis,  Tensiometers. 

A  concept  of  soil  water  status,  expressed  in  terms 
of  soil  water  potential,  was  developed  within  a 
study  of  plant/soil  water  relations  in  drip  irrigated 
sugar  cane  trials  in  Mauritius.  Unlike  surface  or 
overhead  irrigation,  soil  water  distribution  result- 
ing from  drip  irrigation  is  not  one-dimensional; 
simple  soil  water  content  concepts  such  as  field 
capacity  and  available  water  capacity  are  inappro- 
priate. Soil  water  potential  data  derived  from  verti- 
cal arrays  of  tensiometers  set  out  across  the  crop 
row/dripline  units  were  used  to  plot  and  quantify 
the  soil  water  distributions  resulting  from  the  many 
different  treatments  and  regimes.  The  soil  water 
status  concept  enabled  the  extensive  soil  water 
potential  dataset  to  be  presented  in  condensed  dia- 
grammatic and  numeric  form.  This  facilitated  com- 
parisons between  treatments,  crop  years  and  spe- 
cific growth  stages  and  provided  data  for  mathe- 
matical treatments  and  correlation  between  soil 
water  conditions  and  plant  physiological  and  agro- 
nomic data.  (Author's  abstract) 
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compare  the  index  method  of  control  with  irriga- 
tion control  based  on  water  budgeting  using  esti- 
mates of  crop  evaporation  derived  from  potential 
evaporation  values.  Using  the  evaporation  method 
for  control,  treatments  were  given  their  full  water 
requirement  (1.0  ETc)  or  half  their  water  require- 
ments (0.5  ETc)  when  irrigation  was  necessary. 
The  amount  of  water  applied  to  the  index  treat- 
ments lay  between  that  applied  to  treatments  given 
1.0  ETc  and  that  given  to  treatments  receiving  0.5 
ETc.  Compared  to  the  treatments  receiving  1.0 
ETc,  the  main  saving  of  water  by  index  control 
was  made  in  the  tillering  phase.  Overall,  yields 
obtained  using  index  control  were  slightly  better 
than  with  water  budget  control.  The  best  yields 
were  obtained  with  index  control,  but  in  the  crop 
season  concerned,  which  had  above  average,  and 
well  distributed  rainfall,  good  yields  were  obtained 
from  the  0.5  ETc  treatments.  These  had  the  high- 
est water  use  efficiency.  There  seems  to  be  scope 
for  modifying  the  index  method  to  make  greater 
use  of  water  stored  in  the  profile  after  rainfall,  to 
improve  the  water  use  efficiency.  This  applies  par- 
ticularly to  the  boom  phase  of  cane  growth,  which 
in  Mauritius  coincides  with  the  wettest  time  of  the 
year.  (Author's  abstract) 
W90-09575 


CONTROL  OF  DRIP  IRRIGATION  OF  SUGAR- 
CANE USING  'INDEX'  TENSIOMETERS: 
SOME  COMPARISONS  WITH  CONTROL  BY 
THE  WATER  BUDGET  METHOD. 

Institute  of  Hydrology,  Wallingford  (England). 
M.  G.  Hodnett,  J.  P.  Bell,  P.  D.  Ah  Koon,  G  C. 
Sooprananien,  and  C.  H.  Batchelor. 
Agricultural  Water  Management  AWMADF,  Vol. 
17,  No.  1/3,  p  189-207,  January  1990.  3  fig,  3  tab, 
24  ref. 

Descriptors:  'Agriculture,  'Drip  irrigation,  'Irri- 
gation efficiency,  'Mauritius,  'Soil-water-plant  re- 
lationships, 'Sugarcane,  'Tensiometers,  'Water 
management,  'Water  use  efficiency,  Crop  yield, 
Evaporation,  Root  zone,  Soil  water. 

A  method  was  developed  for  scheduling  the  drip 
irrigation  of  sugar  cane  using  'index'  tensiometers. 
Water  is  applied  to  maintain  a  chosen  point  in  the 
profile  near  the  dripline  and  root  zone  at  a  constant 
soil  moisture  potential.  The  quantities  of  water  to 
apply  each  day  are  determined  from  the  tensiome- 
ter  readings  using  simple  guidelines.  The  method 
does  not  require  estimates  of  crop  evaporation  or 
measurements  of  rainfall.  A  field  trial  was  run  to 


RESOURCE  USE  IN  INTERCROPPING  SYS- 
TEMS. 

University  of  East  Anglia,   Norwich  (England). 

School  of  Development  Studies. 

R.  W.  Willey. 

Agricultural  Water  Management  AWMADF,  Vol. 

17,  No.  1/3,  p  215-231,  January  1990.  2  fig,  1  tab, 

29  ref. 

Descriptors:  'Agriculture,  'Intercropping,  'Sugar- 
cane, 'Water  use  efficiency,  Agricultural  water, 
Crop  yield,  Irrigation  efficiency,  Millet,  Peanuts, 
Pigeonpea,  Sorghum. 

Sorghum/pigeonpea  and  millet/groundnut  inter- 
cropping systems  are  used  to  illustrate  temporal 
and  spatial  complementarity  and  the  magnitude  of 
yield  advantages  that  can  be  achieved  in  intercrop- 
ping compared  with  sole  cropping.  The  concept  of 
considering  environmental  resource  use  in  terms  of 
'resource  capture'  and  'resource  conversion  effi- 
ciency' is  outlined  and  used  to  examine  the  re- 
sources of  light,  water  and  nutrients.  Improved 
water  use  in  sugarcane  intercropping  (e.g  with 
groundnuts  or  potatoes)  depends  mainly  on  tempo- 
ral complementarity;  the  intercrops  must  mature 
early  enough  not  to  compete  with  the  late  matur- 
ing sugarcane.  The  major  effect  is  that  intercrops 
use  some  of  the  water  that  would  otherwise  be  lost 
as  evaporation  are  drainage.  (Sand-PTT) 
W90-09576 


RESPONSE  OF  SELECTED  LEGUME  COM- 
PANION CROPS  TO  IRRIGATION  FREQUEN- 
CIES. 

Sri  Lanka  Univ.,  Peradeniya.  Faculty  of  Agricul- 
ture. 

U.  R.  Sangakkara. 

Agricultural  Water  Management  AWMADF,  Vol. 
17,  No.  1/3,  p  257-263,  January  1990.  2  tab,  12  ref. 

Descriptors:  'Agriculture,  'Intercropping,  'Irriga- 
tion, 'Legumes,  'Sugarcane,  'Water  management. 
Agricultural  water,  Crop  yield,  Soil  water,  Sri 
Lanka. 

Short  term  legumes  are  considered  effective  com- 
panion crops  to  most  cropping  systems,  including 
sugarcane  during  the  early  growth  stages.  This  is 
attributed  to  the  ability  of  these  legumes  to  in- 
crease the  productivity  of  the  land,  especially  in 
smallholder  allotments.  A  study  was  conducted  to 
determine  the  effects  of  four  different  irrigation 
frequencies  on  the  growth  and  yields  of  mung 
beans  and  bush  beans.  The  study  included  one 
variety  from  each  species  (selected  on  the  basis  of 
crop  duration),  four  irrigation  frequencies  and  two 
soil  types  commonly  found  in  the  sugarcane  grow- 
ing areas  of  Sri  Lanka.  Plants  of  both  species 
growing  at  a  high  moisture  content  and  when 
water  was  applied  at  planting  and  flowering  indi- 
cated best  growth  and  yields.  However,  the  supply 
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of  irrigation  water  at  planting  alone  affected  the  80 
day  mung  bean  crop  to  a  greater  extent  than  the  55 
day  bush  bean  crop,  especially  in  the  sandy  soil. 
The  effect  of  irrigating  the  crop  only  at  flowering 
indicated  an  inverse  effect  to  that  observed  above. 
This  indicates  the  ability  of  the  80  day  crop  to 
overcome  the  lack  of  moisture  during  early  stages. 
In  the  dry  season,  mung  bean  is  considered  a  more 
suitable  companion  crop  for  sugarcane  in  small- 
holder farming  conditions.  In  the  wet  season,  both 
species  can  be  used  as  successful  companion  crops 
during  the  early  growth  stages  of  sugarcane. 
(Sand-PTT) 
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INFLUENCE  OF  DRIP  IRRIGATION  EMIS- 
SION RATE  ON  DISTRIBUTION  AND  DRAIN- 
AGE OF  WATER  BENEATH  A  SUGAR  CANE 
AND  A  FALLOW  PLOT. 

Sugar  Industry  Research  Inst.,  Reduit  (Mauritius). 
Botany  Div. 

P.  D.  Ah  Koon,  P.  J.  Gregory,  and  J.  P.  Bell. 
Agricultural  Water  Management  AWMADF,  Vol 
17,  No.  1/3,  p  267-282,  January  1990.  5  fig,  3  tab, 
18  ref. 

Descriptors:  'Agriculture,  *Drip  irrigation,  ♦Irri- 
gation efficiency,  *Soil  water,  *Soil-water-plant 
relationships,  *Sugarcane,  'Water  use  efficiency, 
Agricultural  water,  Hydraulic  conductivity,  Ten- 
siometers. 

The  effects  of  3  emission  rates  (1,  2,  and  4  L/h) 
from  drip  irrigators  on  the  distribution  and  drain- 
age of  water  beneath  a  crop  of  sugarcane  and  a 
fallow  plot  were  investigated.  Soil  hydraulic  po- 
tential was  measured  regularly  by  a  three-dimen- 
sional array  of  tensiometers.  A  computer  program 
allowed  linear  interpolation  of  hydraulic  potential 
between  points  of  measurement  and  plotted  the 
equipotential  zones.  Hydraulic  conductivity  char- 
acteristics were  measured  in  the  bare  plot  and  the 
saturated  conductivity  at  77.5  cm  depth  used  to 
estimate  drainage  below  both  vcro  pped  and 
fallow  plots.  The  fastest  rate  of  emission  (4  L/h) 
resulted  in  greatest  lateral  spread  of  water  but 
emission  rate  did  not  affect  the  amount  of  drainage. 
More  drainage  occurred  beneath  the  dripline  than 
farthest  from  it  and  the  maximum  loss  by  drainage 
was  beneath  the  point  half  way  between  emitters; 
this  was  interpreted  as  due  to  the  overlapping 
pattern  of  water  from  adjacent  emitters.  Although 
drainage  occurred  beneath  the  entire  bare  plot,  a 
small  amount  of  upward  flux  (<<1  mm/d)  was 
observed  between  the  cane  rows.  Drainage  from 
the  bare  plot  (8.2  mm/d)  was  greater  than  from  the 
cane  plot  (0.9  mm/d).  The  adoption  of  an  emission 
rate  of  4  l/h  and  a  wider  spacing  between  emitters 
(currently  75  cm)  by  growers  might  allow  the 
irrigation  of  a  greater  area  of  cane  in  these  soils 
without  increased  drainage.  (Author's  abstract) 
W90-09578 


ECONOMIC  AND  SOCIAL  PERSPECTIVES 
ON  NEW  IRRIGATION  TECHNOLOGY. 

Wye  Coll.,  Ashford  (England).  Agrarian  Develop- 
ment Unit. 
I.  Carruthers. 

Agricultural  Water  Management  AWMADF,  Vol. 
17,  No.  1/3,  p  283-294,  January  1990.  1  fig,  13  ref. 

Descriptors:  'Agriculture,  'Developing  countries, 
•Irrigation  practices,  'Resources  development, 
•Water  management,  Economic  aspects,  Policy 
making,  Political  aspects,  Social  aspects. 

Whether  now  is  an  appropriate  time  to  invest  in 
irrigation  is  considered  given  that  the  technical 
performance  of  many  irrigation  schemes  is  below 
standard  and  that  the  outlook  for  agricultural  mar- 
kets looks  bleak.  Agricultural  producers,  in  devel- 
oping countries  and  elsewhere,  are  on  a  technolog- 
ical 'treadmill'  where  falling  commodity  prices 
force  the  adoption  of  cost  reducing  technology 
such  as  new  irrigation  schemes  or  new  methods  of 
irrigation.  However,  there  are  many  problems  that 
are  associated  with  the  introduction  of  new  tech- 
nology. Some  problems  are  not  caused  by  the 
technology  itself  but  by  a  failure  to  understand 
fully  pertinent  institutional  issues.  A  call  is  made, 
therefore,   for   a   higher   sociopolitical   input   into 


planning  of  new  irrigation  projects.  (Author's  ab- 
stract) 
W90-09579 


ORGANISATION  OF  MALAWI'S  SMALL 
HOLDER  SUGAR  PRODUCTION  UNDER  IR- 
RIGATION. 

Small     Holder     Sugar     Authority,     Nkhotakota 

(Malawi). 

A.  W.  J.  Kisebe. 

Agricultural  Water  Management  AWMADF,  Vol. 

17,  No.  1/3,  p  295-299,  January  1990.  5  ref. 

Descriptors:  'Agriculture,  'Developing  countries, 
'Irrigation,  'Malawi,  'Resources  development, 
'Sugarcane,  Crop  yield,  Government  supports, 
Public  policy. 

The  Small  Holder  Sugar  Authority  (SSA)  in 
Malawi  was  established  in  1978  with  funds  from 
the  Malawi  government  and  the  Commonwealth 
Development  Corporation  with  the  objective  of 
increasing  small  holder  involvement  in  commercial 
farming  in  order  to  generate  small  holder  income. 
A  total  of  5210  hectares  was  allotted  under  this 
plan;  660  hectares  was  to  be  irrigated  land  on  the 
Dwanga  Delta  with  the  rest  in  the  surrounding 
area  under  rainfed  production.  A  total  of  330  small 
holders  were  allocated  2  ha  each  on  the  Delta 
while  2275  small  holders  were  allocated  2  ha  each 
on  the  balance  of  4550  ha.  Each  small  holder  was 
expected  to  be  self  sufficient  in  food  from  plots 
adjacent  to  the  sugarcane  fields.  Cane  cultivation 
at  the  SSA  combines  the  efforts  of  the  small  holder 
himself  and  various  central  services  provided  by 
the  Authority  for  which  they  are  charged.  These 
activities  include:  the  distribution  of  irrigated 
water,  cane  harvesting  and  transport  to  the  mill, 
hire  of  farm  equipment,  supply  of  fertilizers  and 
seed  cane,  replantation  of  fields  and  management 
of  small  holders  crop  accounts.  The  small  holders 
themselves  are  expected  to  apply  fertilizers  and 
pesticides,  maintain  roads,  deal  with  trash,  irrigate 
their  crops  and  grow  their  own  food  crops.  In 
assessing  the  performance  of  the  project  and  its 
future  viability,  the  importance  of  world  sugar 
price  projections  and  yield  improvements  are  em- 
phasized. (Sand-PTT) 
W90-09580 


SMALL  HOLDER  IRRIGATED  CANE  IN  THE 
KANO  PLAINS  OF  KENYA. 

National  Irrigation  Board,  Nairobi  (Kenya). 

S.  Gitonga. 

Agricultural  Water  Management  AWMADF,  Vol. 

17,  No.  1/3,  p  301-305,  January  1990.  2  tab,  8  ref. 

Descriptors:  'Agriculture,  'Irrigation,  'Kenya, 
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yield,  Developing  countries,  Marketing,  Political 
aspects. 

Production  of  sugarcane  on  the  West  Kano  Pilot 
Scheme  first  began  in  1975/76  following  the  appar- 
ent success  of  cane  production  on  the  nearby 
Ahero  Pilot  Project.  Early  successes  with  cane 
were  followed  by  subsequent  difficulties.  The  fail- 
ure of  the  West  Kano  Pilot  Scheme  is  a  result  of 
the  following:  (1)  The  failure  to  evaluate  fully 
experience  on  the  trial  Ahero  Sugar  block.  Despite 
attractive  yields,  problems  relating  to  marketing 
and  transport  were  never  fully  evaluated  or  solu- 
tions sought.  (2)  Crop  operations  were  highly 
mechanized.  This  not  only  increased  the  cost  of 
the  operation  for  the  farmer  but  decreased  his 
involvement  with  the  crop  and  in  turn  his  attach- 
ment to  the  scheme.  (3)  Insufficient  attention  was 
paid  to  the  social  environment  and  value  system  of 
the  tenants  involved  in  the  scheme.  Farmers  were 
largely  fishermen  and  livestock  keepers  and  were 
unprepared  to  abandon  their  existing  practices  for 
unfamiliar  activities  with  uncertain  gains.  (4)  The 
far-reaching  effects  of  weather  patterns  and  result- 
ant yields  in  the  areas  cannot  be  underestimated. 
The  irrigated  cane  matured  at  a  time  of  a  bumper 
rainfed  crop  thus  precluding  any  inferences  that 
could  be  made  as  to  the  contribution  of  irrigated 
cane  to  the  stabilization  of  domestic  cane  supplies 
to  the  mills.  Mishandling  of  the  release  of  imported 
sugar  on  the  local  market  also  served  to  exacerbate 
the  problem.  (Sand-PTT) 
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COMPARATIVE  STUDY  OF  THE  FINANCIAL 
AND  ECONOMIC  VIABILITY  OF  DRIP  AND 
OVERHEAD  IRRIGATION  OF  SUGARCANE 
IN  MAURITIUS. 

Sugar  Industry  Research  Inst.,  Reduit  (Mauritius). 
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Agricultural  Water  Management  AWMADF,  Vol 
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Descriptors:  'Agriculture,  'Drip  irrigation,  'Irri- 
gation efficiency,  'Mauritius,  'Overhead  irriga- 
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'Water  use  efficiency,  Capital  costs,  Crop  yield, 
Developing  countries,  Economic  aspects,  Model 
studies,  Operating  costs,  Public  policy. 

Within  the  context  of  rising  energy  costs  and  limit- 
ed water  resources  drip  irrigation  of  sugarcane  has 
been  perceived  as  an  alternative  to  overhead  irriga- 
tion in  Mauritius.  A  comparative  study  of  the 
economic  and  financial  viability  of  the  two  systems 
of  irrigating  sugarcane  was  undertaken.  Data  from 
the  project  trials  were  complemented  with  data 
secured  by  annual  surveys  carried  out  on  estates 
for  the  period  1981  to  1985.  On  the  basis  of  infor- 
mation obtained,  models  purporting  to  reflect 
operational  conditions  and  performance  in  the 
three  major  ecological  zones  of  the  island  were 
constructed.  The  basis  for  estimating  capital  and 
running  expenses  for  the  irrigation  systems  are 
given  and  the  method  and  data  used  for  assessing 
yield  increments  from  irrigation  are  detailed.  The 
results  of  the  study  indicate  that  drip  irrigation 
brings  higher  returns  than  overhead  irrigation 
under  Mauritian  operational  and  ecological  condi- 
tions. At  a  more  general  level,  the  choice  between 
the  two  methods  depends  on  the  availability  (and 
therefore  cost)  of  the  relevant  inputs  (i.e.,  capital, 
labor,  water  and  land)  and  achievable  yield  incre- 
ments. Another  major  determinant  is  prevailing 
agricultural  policy.  Considering  Mauritian  circum- 
stances where,  on  the  one  hand,  all  the  above 
factor  inputs,  except  capital,  are  growing  scarcer, 
and  where,  on  the  other  hand,  policy  is  calling  for 
increased  sugar  productivity  on  a  reduced  acreage, 
it  is  argued  that  drip  irrigation  provides  the  wiser 
choice.  (Sand-PTT) 
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PROBLEMS  OF  RUNNING  AN  EFFICIENT  IR- 
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development,  'Water  use  efficiency,  Social  as- 
pects, Water  stress. 

The  Kaleya  Small  Holders  Scheme  began  in  1980 
with  the  twin  objectives  of  providing  employment 
in  sugarcane  production  for  roughly  300  farm  fam- 
ilies and  meeting  the  growing  domestic  demand  for 
sugar  in  Zambia.  The  scheme  draws  water  from 
the  Kafue  river  to  cultivate  1885  hectares  of  cane 
land;  2/3  is  cultivated  by  the  small  holders  on 
average  plots  of  4  hectares  while  the  remaining  1/3 
comes  from  the  Small  Holder  Company  which 
manages  the  scheme.  While  management-small 
holder  relations  have  been  consolidated  over  the 
length  of  the  project,  there  have  been  certain  prob- 
lems: (1)  Poor  irrigation  practices.  While  overall 
responsibility  for  irrigation  management  rests  with 
the  estate,  individual  small  holders  are  responsible 
for  maintaining  recommended  regimes  on  their 
own  plots.  This  often  produces  poor  results,  for 
several  reasons,  including  absenteeism  by  small 
holders  during  the  crop  cycle,  resulting  in  depar- 
tures from  the  recommended  irrigation  cycles  and 
stressing  of  the  crop,  and  the  failure  to  adhere  to 
the  fairly  rigid  schedule  required  for  irrigation. 
While  attempts  have  been  made  to  surmount  these 
problems,  lack  of  supervision  by  extension  staff  has 
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emitted  irregularities  to  continue.  (2)  Collective 
asks.  Small  holders  are  encouraged  to  undertake 
ome  operations  on  a  commercial  basis  to  speed  up 
lie  cultivation  process  and  allow  other  tasks  to  be 
arried  out.  This  has  not  always  proved  easy  to 
nplement  and  religious  practices  which  forbid 
working  on  certain  days  have  compounded  this 
roblem.  (3)  Hired  labor.  Some  small  holders  have 
mployed  outside  labor  to  help  with  certain  oper- 
tions.  A  lack  of  familiarity  with  recommended 
radices  and  poor  supervision  has  resulted  in  field 
amage  and  consequent  problems  of  water  applica- 
lon.  (Sand-PTT) 
V90-09583 
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)escriptors:  'Agriculture,  'Developing  countries, 
Drip  irrigation,  'Irrigation  efficiency,  'Saline 
ails,  'Sugarcane,  'Swaziland,  'Water  resources 
evelopment,  'Water  use  efficiency,  Crop  yield, 
lood  irrigation. 

i  trial  experiment  was  conducted  to  assess  drip 
ligation  for  use  in  sugarcane,  as  compared  to  well 
mnaged  flood  irrigation.  The  objectives  were  to 
etermine  whether  yields  and  ratoon  life  could  be 
nproved  on  saline  sodic  soils  of  low  yield  poten- 
al,  and  also  to  monitor  and  evaluate  the  agronom- 
:  and  operational  differences  of  the  two  irrigation 
/stems.  In  the  plant  crop  drip  irrigation  gave  a 
ield  response  of  7.5%  over  flood  irrigation,  but 
lere  was  no  response  in  the  first  or  second  ra- 
)ons.  There  is  apparently  little  yield  benefit  to 
rip  irrigation  with  a  3  m  alternative  drip  line 
jacing  on  these  poor  soils.  (Author's  abstract) 
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OTTON  MANAGEMENT  STRATEGIES  FOR 
SHORT    GROWING    SEASON    ENVIRON- 
IENT:       WATER-NITROGEN       CONSIDER- 
TIONS. 
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he  Southern  High  Plains  of  Texas  represents  the 
irgest  contiguous  cotton  (Gossypium  hirsutum  L.) 
roduction  area  in  the  USA.  Water  supply  repre- 
mts  the  greatest  limitation  to  production  under 
unfed  conditions.  Where  supplemental  irrigation 
used,  growing  season  length  represents  a  major 
mitation  to  attainment  of  high  yields  of  desirable 
uality  fiber  and  seed.  The  primary  objective  of 
lis  research  project  was  to  determine  the  interre- 
itionships  between  water,  nitrogen,  and  heat  unit 
tpplies  as  they  affect  lint  yield  of  cotton.  Field 
tperiments  were  conducted  during  a  4-year 
eriod  at  a  sandy  soil  (fine,  loamy,  mixed,  thermic 
imily  of  Aridic  Paleustalf)  site.  Water  supply  was 
aried  through  irrigation  with  treatments  ranging 
om  dryland  to  fully  irrigated.  Superimposed  on 
le  water  supplies  were  nitrogen  rate  treatments 
pplied  preplant  and  sidedress  in  a  factorial  design, 
int  yield  (LY)  was  defined  as  a  function  of  com- 
onents  including  plant  density,  bolls  per  plant  and 
yerage  boll  size.  Regression  analysis  was  used  to 
etermine  LY  response  to  treatments.  Lint  yield 
'as  most  highly  correlated  with  boll  number  per 
nit  ground  area,  with  equal  contribution  from 
lant  density  and  bolls  per  plant.  Water  supply  was 
lost  responsible  for  boll  number;  however,  in- 
reasing  nitrogen  supply  within  each  water  regime 
suited  in  a  positive  response  in  boll  number  per 
lant.   Multiple  regression  analysis  revealed  that 


LY  responded  to  water  and  nitrogen  supplies 
during  the  fruiting  period  to  a  greater  extent  than 
to  preflower  supplies.  Within  any  heat  unit  regime, 
LY  was  maximized  as  water  supply  increased  by 
maintaining  a  constant  ratio  of  0.2  kg  nitrogen/ha/ 
mm  water.  (Author's  abstract) 
W90-09585 


WATER  DEFICIT  DEVELOPMENT  IN  OLD 
AND  NEW  SOYBEAN  CULTIVARS. 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 

J.  R.  Frederick,  J.  T.  Woolley,  J.  D.  Hesketh,  and 

D.  B.  Peters. 

Agronomy  Journal  AGJOAT,  Vol.  82,  No.  1,  p 

76-81,  January /February  1990.  2  fig,  5  tab,  21  ref. 

Descriptors:  'Drought,  'Leaves,  'Plant  water  po- 
tential, 'Soil-water-plant  relationships,  'Soybeans, 
•Water  deficit,  Crop  yield,  Plant  populations,  Soil 
moisture  deficit,  Soil  water  potential,  Stomata, 
Water  stress. 

Crop  productivity  depends  to  some  degree  on  a 
cultivar's  capacity  to  maintain  a  high  plant  water 
status  over  a  range  of  soil  water  conditions.  This  2- 
year  study  was  conducted  to  examine  whether 
newer  soybean  (Glycine  max  (L.)  Merr.)  cultivars 
have  more  favorable  leaf  turgor  potentials  than 
older  cultivars  during  the  pod  elongation  and  seed 
enlargement  stages  of  crop  development,  and  to 
determine  whether  the  older  and  newer  cultivars 
differ  in  leaf  water  potential  components  and  sto- 
matal  resistances  when  grown  under  drought 
stress.  Two  older  ('Manchu'  and  'Dunfield')  and 
two  more  recent  ('Clark  63'  and  'Williams  82') 
cultivars  were  field  grown  under  irrigated  (I)  and 
nonirrigated  (NI)  conditions  at  Urbana,  IL.  Al- 
though large  differences  in  soil  water  potential 
were  found  between  the  water  treatments,  after- 
noon leaf  water  potentials  of  the  cultivars  were 
decreased  only  an  average  of  0.14  MPa  and  after- 
noon leaf  turgor  potentials  were  not  reduced  as  a 
result  of  the  NI  treatment.  In  both  the  NI  and  I 
plots,  Manchu  and  Dunfield  generally  had  lower 
and  similar  leaf  turgor  potentials,  respectively,  as 
did  the  modern  cultivars  during  the  day.  Under  NI 
conditions,  greater  stomatal  closure  occurred  for 
the  older  cultivars  than  for  the  newer  cultivars, 
indicating  that  the  older  cultivars  are  more  effi- 
cient in  conserving  water  under  drought  stress. 
(Author's  abstract) 
W90-09586 


USING  TIME-DOMAIN  REFLECTOMETRY 
TO  MEASURE  SOIL  WATER  IN  HAWAIIAN 
SUGARCANE. 

Hawaiian  Sugar  Planters'  Association,  Aiea.  Ex- 
periment Station. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-09587 


NITROGEN  ADDITIONS  AND  LOSSES  TO 
DRAINAGE  IN  ORCHARD-TYPE  IRRIGATED 
LYSIMETERS. 

Agriculture  Canada,  Summerland  (British  Colum- 
bia). Research  Station. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09601 


RESPONSE  OF  WINTER  WHEAT  TO  N  AND 
WATER:  GROWTH,  WATER  USE,  YIELD  AND 
GRAIN  PROTEIN. 

Saskatchewan  Univ.,  Saskatoon.  Crop  Develop- 
ment Centre. 

M.  H.  Entz,  and  D.  B.  Fowler. 
Canadian  Journal  of  Plant  Science  CPLSAY,  Vol. 
69,  No.  4,  p  1135-1147,  October  1989.  3  fig,  8  tab, 
32  ref. 

Descriptors:  'Agronomy,  'Fertilization,  'Irriga- 
tion effects,  'Nitrogen,  'Wheat,  Crop  yield,  Field 
tests,  Plant  growth,  Proteins,  Water  use. 

Nitrogen  and  water  are  important  variables  that 
influence  both  grain  yield  and  quality  of  wheat. 
The  present  study  was  conducted  to  investigate 
the  combined  effects  of  N  and  water  on  the 
growth,  water  use,  yield  and  grain  protein  concen- 
tration of  stubbled-in  winter  wheat  produced  in 


Saskatchewan.  Seven  field  experiments  were  con- 
ducted between  1984  and  1986  on  a  range  of  soil 
types.  Irrigation  to  approximately  1 50%  of  normal 
growing  season  precipitation  significantly  in- 
creased grain  yield  in  five  of  the  seven  trials.  A 
significant  reaction  between  water  and  nitrogen 
was  recorded  for  grain  yield  in  the  remaining  two 
trials.  Grain  yield  response  to  irrigation  averaged 
109  kg/ha/mm  at  total  available  N  levels  above 
140  kg/ha.  In  trials  where  residual  soil  N03-N  to 
61  cm  averaged  40  kg/ha,  62%  of  the  grain  yield 
increase  was  due  to  fertilizer  N  while  38%  of  the 
grain  yield  increase  was  due  to  the  interaction 
between  water  and  fertilizer  N.  Increases  in  grain 
yields  due  to  N  and  water  were  attributed  to 
increased  levels  of  pre-anthesis  dry  matter,  a 
higher  number  of  kernels  per  square  meter  and  an 
improved  water  use  efficiency  (kg/ha  grain/mm 
total  crop  water  use).  The  semidwarf  cultivar 
Norwin  and  the  tall  cultivar  Norstar  responded 
similarly  to  N  fertilization.  In  one  trial,  where 
moisture  conditions  were  very  favorable,  a  water  x 
cultivar  interaction  indicated  a  greater  response  of 
Norwin  to  irrigation.  The  Gompertz  equation  was 
used  to  describe  grain  protein  concentration-N  re- 
sponse. The  coefficient  that  describes  the  initial  lag 
phase  of  this  function  was  correlated  with  dry 
matter  at  anthesis  (r  =  0.97")  and  root  zone 
extractable  water  at  stem  elongation  (r  =  0.85"). 
These  observations  demonstrate  that  as  pre-anthe- 
sis growing  conditions  improve  more  N  is  required 
to  produce  an  increase  in  grain  protein  concentra- 
tion above  a  minimum  8.2%.  (Author's  abstract) 
W90-09602 


EFFECTS  OF  FLURPRIMIDOL,  MEFLUI- 
DIDE,  AND  SOIL  MOISTURE  ON  ST.  AUGUS- 
TINEGRASS  EVAPOTRANSPIRATION  RATE. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 
R.  L.  Green,  K.  S.  Kim,  and  J.  B.  Beard. 
Hortscience  HJHSAR,  Vol.  25,  No.  4,  p  439-441, 
April  1990.  3  tab,  18  ref. 

Descriptors:  'Evapotranspiration,  'Grasses,  'Irri- 
gation efficiency,  'Plant  growth  substances,  'Soil 
water,  Flurprimidol,  Leaves,  Lysimeters,  Meflui- 
dide,   St  Augustine  grass,   Water  use  efficiency. 

Since  water  costs  are  projected  to  increase  and 
water  availability  to  decrease,  research  is  needed 
concerning  methods  to  reduce  turfgrass  water  use. 
The  objective  of  this  study  was  to  determine  the 
effects  of  two  plant  growth  regulators  (PGR)  and 
two  soil  moisture  levels  (SML)  on  the  evapotran- 
spiration (ET)  rate,  leaf  extension  rate  (LER),  and 
visual  turfgrass  quality  of  'Texas  Common'  St. 
Augustinegrass  (Stenotaphrum  secundatum  (Walt.) 
Kuntze)  grown  under  glasshouse  conditions  in 
black  plastic  mini-lysimeters.  Treatments  included 
mefluidide  at  0.42  kg/ha,  flurprimidol  at  0.84  kg/ 
ha,  and  no  PGR,  each  grown  under  optimal  (-0.01 
MPa)  or  suboptimal  (-0.8  MPa)  SML.  Both  Flur- 
primidol and  mefluidide  significantly  affected  ET 
rate,  LER,  and  turfgrass  quality,  whereas  the  dura- 
tions of  the  responses  to  both  PGR  treatments 
were  affected  by  SML.  For  both  SML,  the  dura- 
tions of  the  responses  to  both  PGR  treatments 
were  affected  by  SML.  For  both  SML,  the  dura- 
tions of  significant  reduction  in  ET  rate,  LER,  and 
turfgrass  quality  were  longer  for  flurprimidol  than 
for  mefluidide.  Application  of  either  PGR  at  either 
SML  caused  a  significant  reduction  in  ET  rate 
averaging  18%  and  a  significant  reduction  in  LER 
averaging  83%.  Flurprimidol  was  more  effective 
than  mefluidide  in  terms  of  ET  rate  and  LER 
reduction.  However,  the  considerably  longer  dura- 
tion of  reduced  turfgrass  quality  of  flurprimidol- 
treated  turf  was  a  negative  effect.  (Author's  ab- 
stract) 
W90-09605 


APPLICATION  OF  REMOTE  SENSING  AND 
SOIL  WATER  BALANCE  SIMULATION 
MODELS  TO  DETERMINE  THE  EFFECT  OF 
GROUNDWATER  EXTRACTION  ON  CROP 
EVAPOTRANSPIRATION. 

Winand  Staring  Centre  for  Integrated  Land,  Soil 
and  Water  Research,  Wageningen  (Netherlands). 
For   primary   bibliographic   entry   see   Field   2D. 
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W90-09651 


PUMPMOD:  A  SIMULATION  MODEL  FOR 
MULTIPUMP   RICE   IRRIGATION   SYSTEMS. 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).   Water   Management   Dept. 
A.  L.  A.  Galang,  and  S.  I.  Bhuiyan. 
Agricultural  Water  Management  AWMADF,  Vol. 
15,   No.   4,   p   333-346,   July    1989.   7   fig,   8   ref. 

Descriptors:  'Agricultural  water,  'Computer 
models,  'Irrigation  efficiency,  'Model  studies, 
'Simulation,  Irrigation,  Philippines,  Rice. 

A  microcomputer  model  called  PUMPMOD  was 
developed  for  simulating  the  operation  of  multi- 
pump  rice-irrigation  systems.  The  model  works  on 
a  daily  basis;  the  principal  inputs  required  to  run  it 
are  the  number  of  pumps  operating  and  duration  of 
their  operation  in  relation  to  rainfall,  demand  for 
water  in  the  field,  and  the  irrigation  distribution 
schedule  followed  in  the  system.  The  model  cap- 
tures the  temporal  and  spatial  changes  in  the  water 
demand-and-supply  relationship  within  the  system 
as  land-soaking,  land-preparation,  transplanting 
and  crop-irrigation  activities  progress  within  a 
season.  The  principal  outputs  of  the  model  are  the 
extent  of  area  that  can  be  land-prepared,  trans- 
planted to  rice  and  supported  with  required  irriga- 
tion water  until  the  crop  reaches  maturity.  PUMP- 
MOD has  been  adapted  and  evaluated  for  a  rice 
irrigation  system  in  The  Philippines  and  uses  four 
pumps  of  about  6.0  cu  m/sec  total  discharge  capac- 
ity, using  field  data  collected  during  eight  consecu- 
tive seasons  and  taking  into  account  its  existing 
major  physical  and  socio-economic  constraints 
which  influence  the  operation  of  the  system.  The 
results  are  satisfactory.  PUMPMOD  is  designed  to 
be  used  as  a  tool  for  making  decisions  to  optimize 
the  supply  of  irrigation  water  from  the  source  in 
relation  to  rainfall  and  field-water  demands.  It  can 
also  be  used  for  various  investigative  purposes, 
including  the  evaluation  of  the  efficacy  of  alterna- 
tive designs  to  allocate  and  distribute  water  for 
maximizing  irrigation  benefits.  (Author's  abstract) 
W90-09652 


IMPACT  OF  VARYING  WATER  SUPPLY  ON 
INPUT  USE  AND  YIELDS  OF  TANK-IRRIGAT- 
ED RICE. 

International  Rice  Research  Inst.,  Los  Banos, 
Laguna  (Philippines).  Dept.  of  Agricultural  Eco- 
nomics. 

K.  Palanisami,  and  J.  C.  Flinn. 
Agricultural  Water  Management  AWMADF,  Vol. 
15,  No.  4,  p  347-359,  July  1989.  1  fig,  6  tab,  10  ref. 

Descriptors:  'Agricultural  water,  'Crop  yield,  'Ir- 
rigation efficiency,  'Model  studies,  'Tank  storage, 
•Water  supply,  India,  Mathematical  models,  Rice. 

The  direct  and  indirect  impacts  of  varying  irriga- 
tion water  supplies  on  rice  yields  were  estimated 
for  a  set  of  tank  irrigation  systems  in  South  India. 
The  relationships  between  rice  yields,  water 
supply,  production  inputs,  and  management  were 
quantified  through  a  simultaneous-equation  model. 
The  model  captured  the  direct  effect  of  varying 
water  supplies  on  rice  yield  through  the  influence 
of  moisture  stress  on  crop  growth,  and  indirect 
effects  through  its  influence  on  farmer's  use  of 
complimentary  inputs  such  as  fertilizer  and  crop 
management.  Factors  contributing  to  high  and  low 
on-farm  rice  yields  were  examined.  In  water-sur- 
plus years,  sub-optimal  crop  management  contrib- 
uted about  57%  to  rice  yield  difference  between 
low  and  high  yielding  rice  farms.  In  water-deficit 
years,  inadequate  water  supplies  accounted  for 
about  60%  of  the  rice  yield  difference,  with  poor 
crop  management  (34%)  the  second  most  impor- 
tant factor.  (Author's  abstract) 
W90-09653 


EFFECT  OF  SPATIAL  VARIABILITY  ON  THE 
ESTIMATION  OF  THE  SOLUBLE  SALT  CON- 
TENT IN  A  DRIP-IRRIGATED  SALINE  LOAM 
SOIL. 

Stellenbosch  Univ.  (South  Africa).  Faculty  of  Ag- 
riculture. 
J.  H.  Moolman. 


Agricultural  Water  Management  AWMADF,  Vol. 
15,  No.  4,  p  361-376,  July  1989.  7  fig,  6  tab,  14  ref. 

Descriptors:  'Drip  irrigation,  'Irrigation,  'Saline 
soils,  Loam,  Mathematical  models,  Spatial  distribu- 
tion, Vine  crops. 

The  distribution  and  total  mass  of  soluble  salt  in  a 
drip-irrigated  vineyard  was  investigated.  Eighty- 
four  positions  in  a  0.52  ha  area  were  sampled  at 
five  depths  each,  resulting  in  a  total  sample  number 
of  420.  The  salt  content  increased  exponentially 
with  distance  from  the  emitter.  At  equal  distances 
from  the  emitter,  significantly  higher  values  were 
observed  outside,  compared  to  within,  the  vine- 
yard row.  Outside  the  row  the  salt  content  de- 
creased significantly  with  depth,  but  within  the 
row  it  was  constant  down  to  1  m.  Depth,  distance 
from  emitter,  and  position  relative  to  the  emitter 
could  account  for  52%  of  the  observed  variation  in 
salt  content.  The  total  salt  mass  within  the  study 
area  to  a  depth  f  1  m  was  estimated  to  be  circa  22.5 
ton/ha.  Calculation  of  the  required  sample  size, 
combining  the  central  limit  theorem  with  the  statis- 
tics of  the  present  study,  showed  that  at  certain 
spatial  positions  relative  to  an  emitter,  the  type  II 
error  of  erroneously  accepting  the  null  hypothesis 
and  the  first  estimate  of  the  salt  content  could  be  as 
high  as  41%.  The  initial  sampling  scheme  could  be 
improved  by  taking  into  account  the  observed 
spatial  variation.  (Author's  abstract) 
W90-09654 


LINEAR  AND  NONLINEAR  SOLUTION  OF 
THE  BOUSSINESQ  EQUATION  FOR  THE  BI- 
LEVEL  DRAINAGE  PROBLEM. 

Basrah  Univ.  (Iraq).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W90-09656 


MINIMAL  IRRIGATION  ON  SMALL  AGRI- 
CULTURAL WATERSHEDS  WrTH  RED  SOILS 
IN  SEMI-ARID  TROPICS  OF  ANDHRA  PRA- 
DESH, INDIA. 

Central  Research  Inst,  for  Dryland  Agriculture, 

Hyderabad  (India). 

K.  Vijayalakshmi,  K.  P.  R.  Vittal,  and  U.  M.  B. 

Rao. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  4,  p  279-291,  November  1989.  11  tab,  10 

ref. 

Descriptors:  'Crop  yield,  'Groundwater  irriga- 
tion, 'Irrigation,  'Water  harvesting,  India,  Semi- 
arid  climates,  Water  conservation. 

Part  of  the  runoff  water  from  sloping  redsoils  of 
the  Andhra  Pradesh  region  was  stored  and  used 
for  local  irrigation  of  several  crops  over  several 
years,  during  which  rainfall  varied  widely  in  the 
cropping  period.  This  type  of  utilization  of  har- 
vested water  is  unique  in  the  semi-arid  tropics. 
Judicious  application  of  small  amounts  of  water 
through  alternate  furrows  to  wet  the  root  zone 
during  a  stress  period  increased  yields  significantly. 
Response  to  irrigation  decreased  with  increasing 
soil  moisture  in  the  root  zone.  Irrigation  was  bene- 
ficial in  both  sub-normal  and  normal  rainfall  condi- 
tions during  the  cropping  period.  With  above 
normal  rainfall  there  was  hardly  any  need  for 
irrigation.  According  to  rainfall  probability,  ex- 
pected yield  increases  of  sorghum  and  castorbean 
over  time  were  on  average  251  and  523  kg/ha  with 
irrigation  of  only  15  and  50  mm,  respectively.  With 
only  20  mm  of  irrigation  in  a  cropping  cycle 
consisting  of  pigeonpea/pearl  millet-cowpea  or 
horsegram,  gross  yields  increased  significantly. 
Vegetables,  hitherto  grown  under  open  well  irriga- 
tion only,  were  irrigated  using  pond  water.  Vege- 
table yields  increased  significantly  with  irrigation. 
A  ground  cover  of  pulses  to  prevent  soil  erosion 
during  post  monsoon  storms  could  be  maintained 
with  minimal  irrigation  still  giving  some  fodder 
yield.  (Author's  abstract) 
W90-09657 


EMPIRICAL  MODEL  OF  THE  RELATION- 
SHIP BETWEEN  IRRIGATION  AND  THE 
VOLUME  OF  WATER  COLLECTED  IN  SUB- 
SURFACE DRAINS. 


Rhode  Island  Univ.,  Kingston.  Dept.  of  Resource 

Economics. 

D.  Wichelns,  and  D.  Nelson. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  4,  p  293-308,  November  1989.  3  fig,  5  tab, 

14  ref. 

Descriptors:  'Irrigation,  'Irrigation  design,  'Math- 
ematical models,  'Model  studies,  'Subsurface 
drainage,  'Surface-groundwater  relations,  'Water 
conservation,  Agricultural  water,  California, 
Drainage  systems,  San  Joaquin  Valley. 

Irrigation  and  drainage  data  from  a  water  district 
in  San  Joaquin  Valley,  California,  are  examined  to 
determine  the  potential  for  reducing  drain  water 
volumes  through  improved  farm-level  water  man- 
agement. A  regression  model  of  the  relationship 
between  irrigation  and  drain  water  is  estimated. 
Explanatory  variables  include  applied  irrigation 
water,  soil  characteristics,  cropping  patterns  and 
the  location  of  drainage  systems  in  the  district.  The 
responsiveness  of  drain  water  volumes  to  changes 
in  farm-level  irrigations  and  the  influence  of  lateral 
subsurface  flows  from  higher  elevations  are  exam- 
ined. The  proportion  of  total  collected  drain  water 
which  is  due  to  lateral  subsurface  flows  is  estimat- 
ed to  be  27%  in  1988.  Farm-level  activities  account 
directly  for  an  estimated  64%  of  total  drain  water 
in  this  year,  with  the  remainder  attributed  to  rain- 
fall and  seepage  from  the  main  surface  drain  in  the 
district.  The  estimated  proportional  responsiveness 
of  collected  drain  water  volumes  to  changes  in 
irrigation  ranges  from  0.78  for  drainage  systems 
with  significant  contributions  from  lateral  flows  to 
1.78  for  drainage  systems  where  these  are  not 
significant.  It  is  estimated  that  a  10%  across-the- 
district  reduction  in  applied  water  will  result  in  a 
15%  reduction  in  the  volume  of  drain  water  col- 
lected. (Author's  abstract) 
W90-09658 


RAINWATER  HARVESTING  FOR  THE  MAN- 
AGEMENT  OF  AGRICULTURAL  DROUGHTS 
EN  THE  FOOTHILLS  OF  NORTHERN  INDIA. 

Central  Soil  and  Water  Conservation  Research  and 

Training     Inst.,     Chandigarh     (India).     Research 

Centre. 

S.  S.  Grewal,  S.  P.  Mittal,  Y.  Agnihotri,  and  L.  N. 

Dubey. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  4,  p  309-322,  November  1989.  6  fig,  6  tab, 

15  ref. 

Descriptors:  'Irrigation,  'Water  conservation, 
'Water  harvesting,  Forest  watersheds,  India,  Mon- 
soons, Rainwater,  Storage  reservoirs. 

In  an  Operational  Research  Project  located  in  the 
foothills  of  Northern  India,  excess  monsoon  rain- 
water was  harvested  from  10  contiguous  forest 
watersheds  and  used  for  supplemental  irrigation. 
The  performance  of  one  typical  reservoir  was 
studied  for  10  years  (1978-87)  with  particular  refer- 
ence to  the  management  of  agricultural  droughts. 
In  this  case,  the  rainwater  was  harvested  from  9.2 
ha  forest  watershed  by  constructing  a  12  m  high 
earthen  dam  to  store  55,600  cubic  meters  of  water 
and  to  provide  supplemental  irrigation  in  20  ha  of 
rainfed  farm  land.  The  drought  conditions  were 
observed  in  9  out  of  20  crops  taken  in  10  years.  An 
area  of  9.5,  2.7  and  1.1  ha  under  maize  (Zea  mays 
L.)  was  given  one  irrigation  of  75  mm  using  7100, 
2000  and  800  cubic  meters  of  water  during  1079, 
1981  and  1982.  Winter  wheat  (Triticum  aestivum 
L.)  was  saved  in  18.5,  16.7  and  10.9  ha  area  using 
27,960,  24,980,  and  16,400  cubic  meters  of  water  in 
two  irrigations  applied  during  the  severe  droughts 
of  1979-80,  1984-85  and  1987-88.  Berseem  fodder 
(Trifolium  alexandrinum  L.)  was  raised  in  1.4  to 
2.7  ha  area  using  3200  to  10920  cubic  meters  of 
water  in  8  out  of  10  years.  The  project  cost  was 
recovered  from  the  production  benefits  of  one 
severe  drought.  It  was  calculated  that  33,000, 
35,900  and  23,900  cubic  meter  of  water  available 
during  the  most  critical  droughts  of  1979-80,  1984- 
85  and  1987-88  had  the  potential  to  save  crops  in 
44.0,  47.9  and  31.9  ha  with  one  and  21.0  22.9  and 
14.9  ha  with  two  irrigations.  The  supplemental 
irrigation  benefits  from  pulse,  oilseed  and  cereals 
have  been  projected.  Due  to  large  production  ben- 
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ffits,  the  project  has  been  replicated  at  more  than 
SO  places  in  S  years  and  now  forms  an  important 
component  of  agricultural  development  programs 
of  the  region.  (Author's  abstract) 
W90-09659 


OPTIMIZATION  OF  RAINFED  TROPICAL 
CROPPING  IN  SEMI-DRY  AREAS:  A  CASE 
STUDY. 

Costa  Rica  Univ.,  San  Jose.  Dept.  of  Agricultural 

Engineering. 

R  A.  Radulovich. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  4,  p  337-352,  November  1989.  2  fig,  5  tab, 

26  ref. 

Descriptors:  •Agricultural  hydrology,  'Mathemat- 
ical models,  'Precipitation,  'Water  harvesting, 
Costa  Rica,  Cropping,  Tropical  regions. 

An  approach  to  upgrading  rainfed  tropical  crop- 
ping, based  on  optimization  of  rainfall  water  use,  is 
presented.  As  an  example,  two  stations  in  Costa 
Rica,  with  a  rainy  season  of  six  to  eight  months 
uid  a  dry  period  in  the  rainy  season  (veranillo) 
ivere  used.  These  stations  represent  a  large  portion 
jf  the  Pacific  coast  of  Central  America.  The  po- 
ential  to  grow  two  rainfed  crops  per  year  instead 
jf  one  was  evaluated  with  the  model  AQUA, 
.vhich  is  based  on  daily  water  balances  using  actual 
precipitation  and  on  rainfall  probabilities.  Major 
ispects  considered  were  (a)  the  earliest  safe  plant- 
ng  date  at  the  start  of  the  season;  (b)  the  effect  of 
/eranillos;  (c)  prediction  of  the  characteristics  of 
ate-season  rainfall;  (d)  analysis  of  the  period  for 
ate-season  crop  growth;  and  (e)  the  length  of  the 
dependable  rainfed  cropping  season.  These  and 
sther  considerations  were  integrated  into  potential 
:ropping  schemes.  The  analyses  showed  that  it 
should  be  possible  to  grow  two  rainfed  crops  per 
I'ear  in  these  and  similar  regions  that  suffer  from 
prolonged  periods  of  water  deficit,  but  exhibit 
;alculated  dependable  rainfed  cropping  seasons  of 
)ver  200  days.  The  methodology  described  is  ap- 
ilicable  to  a  wide  range  of  tropical  conditions;  and 
ipproaches  like  the  one  presented  may  be  an 
inswer  to  intermediate  development  needs.  (Au- 
hor's  abstract) 
W90-09661 


SOIL  MATRIC  POTENTIAL  SENSOR  MEAS- 
UREMENTS IN  REAL-TIME  IRRIGATION 
SCHEDULING. 

Agricultural  Research  Service,  Fresno,  CA.  Water 
Management  Research  Lab. 
2.  J.  Phene,  C.  P.  Allee,  and  J.  D.  Pierro. 
Agricultural  Water  Management  AWMADF,  Vol. 
16,  No.  3,  p  173-185,  September  1989.  8  fig,  10  ref. 

Descriptors:  'Irrigation  efficiency,  'Soil  moisture 
etention,  'Soil  water,  'Soil-water-plant  relation- 
ihips,  Calibration,  Conductivity,  Drip  irrigation, 
Irrigation  operation,  Measuring  instruments,  Soil 
natric  potential. 

Soil  matric  potential  (SMP)  is  a  critical  variable  in 
:rop  yield,  runoff,  evapotranspiration,  and  irriga- 
ion  scheduling.  A  method  for  real-time,  in-situ 
neasurement  of  SMP  has  been  developed  and 
ested.  The  accuracy  of  the  measurement  depends 
>n  the  calibration  of  the  soil  matric  potential 
lensor  (SMPS)  against  known  standard  pressures 
ind  independent  of  salinity,  temperature,  and  soil 
exture.  The  SMPS  has  a  linear  voltage  response 
>etween  -10  and  -300  JAg.  Depending  on  the  data 
icquisition  system  used,  the  resolution  of  the  soil 
natric  potential  measurement  ranges  from  2.5  to 
>.5  JAg.  The  response  time  of  the  SMPS  to 
:hange  in  pressure  plate  pressures  is  less  than  24  hr 
>etween  -10  and  -100  JAg,  but  increases  rapidly  to 
everal  days  for  SMP  lower  than  -120  JAg. 
SMPSs  were  used  to  monitor  SMP  in  field  soil  in 
'eal  time  and  to  control  drip  irrigation  systems 
lutomatically  by  initiating  irrigation  when  a 
wesent  threshold  was  exceeded  and  terminating 
rrigation  cycles  when  the  time  needed  to  apply  1.2 
rim  of  water  had  elapsed.  The  timing  of  the  irriga- 
ion  cycle  is  a  function  of  the  irrigation  method 
lsed,  the  hydraulics  of  the  irrigation  system,  the 
toil  physical  properties,  and  the  crop  water  re- 
tirements. (Author's  abstract) 


W90-09702 


MODIFIED  CONTOUR  BUNDING  SYSTEM 
FOR  ALFISOLS  OF  THE  SEMI-ARID  TROP- 
ICS. 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
P.  Pathak,  K.  B.  Laryea,  and  S.  Singh. 
Agricultural  Water  Management  AWMADF,  Vol. 
16,  No.  3,  p  187-199,  September  1989.  5  fig,  3  tab,  9 
ref. 

Descriptors:  'Contour  bunding,  'Soil  conserva- 
tion, 'Water  conservation,  Alfisols,  Crop  yield, 
Erosion,  India,  Infiltration,  Pearl  millet,  Pigeon- 
pea,  Runoff,  Sorghum. 

Contour  bunding  is  the  most  widely  practiced  soil 
conservation  measure  on  alfisols  of  the  semi-arid 
tropics  in  India.  The  conventional  contour  bund 
system  allows  water  to  stagnate  for  long  periods  in 
extensive  areas  along  the  bunds,  affecting  crop 
yield  in  these  areas.  Crop  yields  from  sorghum/ 
pigeon  pea  intercrop  and  pearl  millet/pigeon  pea 
intercrop  at  different  distances  from  the  bunds 
were  measured  to  demonstrate  the  effects  of  bund- 
ing. The  effects  of  eroded  sediment  deposition  on 
the  infiltration  behavior  of  the  zone  near  the  bunds 
also  were  examined.  Contour  bunds  with  gated 
outlets  ensured  adequate  control  of  runoff  and  soil 
loss.  Crops  grown  in  fields  bunded  by  gated  outlets 
yielded  better  than  crops  surrounded  by  conven- 
tional bunds.  On  semi-arid  tropic  alfisols,  contour 
bunds  with  gated  outlets  had  the  following  advan- 
tages: (1)  the  problem  of  prolonged  water  stagna- 
tion around  trie  contour  bund  is  reduced,  permit- 
ting higher  crop  yields  in  the  areas  near  the  bunds; 
(2)  the  chances  of  breaching  are  reduced  because 
of  less  prolonged  ponding  of  the  water;  (3)  peak 
runoff  rates  generally  are  less;  and  (4)  relatively 
more  timely  tillage  and  cultural  operations  are 
permitted  compared  to  the  situation  when  conven- 
tional bunds  are  employed  because  of  better  con- 
trol of  ponded  runoff  water.  (Rochester-PTT) 
W90-09703 


IRRIGATION  WITH  BRACKISH  WATER 
UNDER  DESERT  CONDITIONS:  VIII.  FUR- 
THER STUDIES  ON  ONION  (ALLIUM  CEPA 
L.)  PRODUCTION  WITH  BRACKISH  WATER. 

Ramat  Negev  Regional  Council  Agricultural  Sta- 
tion, Halutsa  Mobile  Post  85515  (Israel). 
Y.  De  Malach,  D.  Pasternak,  S.  Mendlinger,  I. 
Borovic,  and  N.  Abd  El  Salam. 
Agricultural  Water  Management  AWMADF,  Vol. 
16,  No.  3,  p  201-215,  September  1989.  6  fig,  2  tab, 
18  ref.   US/AID  Contract  NEB-0 1 70- A-00-2047- 
00. 

Descriptors:  'Deserts,  'Irrigation,  'Irrigation  ef- 
fects, 'Irrigation  water,  'Saline  water  irrigation, 
Brackish  water,  Conductivity,  Crop  yield,  Drip 
irrigation,  Ions,  Onions,  Salinity,  Temperature. 

The  interactions  between  the  effects  of  salinity  and 
temperature  and  germination  of  onion  seeds,  the 
effect  of  stage  of  salinization  on  onion  yield,  possi- 
ble varietal  differences  in  salt  tolerance,  and  the 
effect  of  salinity  on  water  and  ion  relationships  of 
the  plants  were  studied  in  laboratory  and  field 
experiments.  Strong  interaction  was  found  between 
the  effects  of  salinity  and  temperature  on  onion 
germination.  At  12  C  onion  seeds  germinated  fully 
in  vitro,  with  water  having  an  electrical  conductiv- 
ity (EC)  of  up  to  30  dS/m.  At  30  C,  germination 
was  arrested  almost  completely  by  an  EC  of  20 
dS/m.  Lower  temperature  and  higher  salinity  both 
reduced  the  overall  rate  of  onion  germination.  In 
the  field,  continuous  drip  irrigation  of  onion  with 
water  having  electrical  conductivities  of  1.2,  4.0, 
6.0,  and  8.0  dS/m  resulted  in  severe  die-off  of 
seedlings  in  the  salinized  plots  during  the  first  90 
days  of  growth  and,  consequently,  in  severely  re- 
duced yield  of  bulbs  (50.08,  28.35,  4.12,  and  0.44 
kg/10  sq  m,  respectively).  Much  of  this  effect 
could  be  averted  by  delaying  salinization  until  the 
2nd-leaf  stage  and  even  more  by  waiting  until  the 
5th-leaf  stage.  Nine  onion  cultivars  having  broad 
genetic  diversity  were  subjected  to  the  same  salini- 
ty treatments.  No  differences  were  found  in  their 
relative  responses  to  salinity.  Observations  of  plant 


physiology  under  saline  conditions  were  used  to 
support  explanations  for  the  effects  of  brackish 
water  irrigation  on  onion  yield.  (Author's  abstract) 
W90-09704 


PREDICTION  OF  SUSTAINED  SODIC  IRRI- 
GATION EFFECTS  ON  SOIL  SODIUM  SATU- 
RATION AND  CROP  YIELDS. 

Punjab     Agricultural     Univ.,     Ludhiana     (India). 

Dept.  of  Soils. 

M.  S.  Bajwa,  and  A.  S.  Josan. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  3,  p  217-228,  September  1989.  5  fig,  4  tab, 

15  ref. 

Descriptors:  'Crop  yield,  'Irrigation,  'Irrigation 
effects,  'Salinity,  'Sodium  adsorption  ratio,  'Soil 
chemistry,  Exchangeable  sodium  percentage, 
Mathematical  equations,  Millet,  Prediction,  Rice, 
Sodium,  Wheat. 

A  field  experiment  was  carried  out  for  9  yr  (1979- 
1988)  on  a  Typic  Ustochrept  to  investigate  the 
possibility  of  predicting  the  sustained  effect  of  irri- 
gation waters  varying  in  sodicity  on  soil  Na  satura- 
tion and  crop  yields  under  rice-wheat  (R-W)  and 
millet-wheat  (M-W)  crop  rotations.  Soil  Na  satura- 
tion increased  over  the  years  and  the  increase  was 
higher  under  R-W  than  under  M-W  rotation. 
Sodium  adsorption  ratio  (SAR),  adjusted  SAR, 
and  residual  sodium  carbonate  (RSC)  were  not 
suitable  indicators  of  soil  exchangeable  sodium  per- 
centage (ESP).  For  leaching  conditions  of  the  R-W 
system,  the  empirical  equation  of  Bower  and  asso- 
ciates was  a  suitable  indicator  of  ESP.  For  the  M- 
W  rotation,  the  Rhoades  equation  and  the  modified 
Ayers  and  Westcot  equation  were  suitable  indica- 
tors of  ESP.  The  decline  in  crop  yields  with  in- 
creasing sodicity  was  more  pronounced  under  the 
R-W  rotation  than  under  the  M-W  rotation.  Using 
the  best-fit  quadratic  relationships  of  observed 
yields  and  adjusted  SAR  for  all  9  yr  of  the  study, 
curves  were  drawn  for  predicting  the  years  for 
which  irrigation  waters  varying  in  sodicity  can  be 
used  to  obtain  a  desired  level  of  crop  yield.  Such 
graphs,  prepared  for  various  crops  and  crop  rota- 
tions under  different  conditions  of  soil,  climate, 
and  leaching,  can  be  useful  for  making  recommen- 
dations about  the  years  up  to  which  it  will  be 
possible  for  farmers  to  live  with  the  problem  and 
sustain  the  desired  levels  of  production.  (Roches- 
ter-PTT) 
W90-09705 


DEFICIT  IRRIGATION  EFFECTS  ON  HEAD 
CABBAGE  PRODUCTION. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agronomy  and  Horticulture. 

T.  Sammis,  and  I.  P.  Wu. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  3,  p  229-239,  September  1989.  4  fig,  4  tab, 

10  ref. 

Descriptors:  'Crop  yield,  'Irrigation  efficiency, 
'Trickle  irrigation,  Cabbage,  Evapotranspiration, 
Hawaii,  Plant  populations,  Water  deficit. 

Yield  of  head  cabbage  (Brassica  oleracea  capitata) 
to  10  different  trickle  irrigation  rates  was  deter- 
mined in  1983-1987  at  Kula,  Hawaii.  Treatments 
were  arranged  in  a  gradient  irrigation  design  repli- 
cated three  times,  and  were  irrigated  daily  with 
amounts  ranging  from  0.42  to  1.94  mm.  Yield  from 
a  0  treatment  (=  rainfall)  also  was  measured.  Plant 
density  was  17,424/ha  from  1983  until  the  summer 
of  1985,  when  it  was  reduced  to  8712/ha.  Market- 
able yield  increased  linearly  with  increased  water 
application  up  to  49.3  Mg/ha,  with  an  associated 
irrigation  +  rainfall  application  of  196  mm.  The 
relationship  between  relative  yield  (yield  divided 
by  maximum  yield)  and  relative  evapotranspiration 
(evapotranspiration  divided  by  maximum  evapo- 
transpiration) was  linear,  with  a  response  coeffi- 
cient of  0.95.  Maximum  yield  for  each  experiment 
was  linearly  related  to  the  cumulative  growing 
degree  days  up  to  final  harvest.  Marketable  per- 
centage of  total  potential  production  decreased 
linearly  with  a  decrease  in  marketable  yield.  Mar- 
ketable yield  was  linearly  related  to  head  weight, 
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but  a  different  linear  relationship  was  derived  for 
the  two  planting  densities.  (Author's  abstract) 
W90-09706 


EFFECTS  OF  IRRIGATION  FREQUENCY  AND 
WATER  TABLE  DEPTHS  ON  ROOT  GROWTH 
AND  YIELD  OF  TOMATO  IN  A  TROPICAL 
SOIL. 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of  Soil 

Science. 

P.  O.  Nwadukwe,  S.  Abdulmumin,  Y.  Arora,  and 

I.  F.  Ike. 

Agricultural  Water  Management  AWMADF,  Vol. 

16,  No.  3,  p  241-249,  September  1989.  4  fig,  3  tab, 

1 1  ref. 

Descriptors:  *Irrigation,  *Irrigation  effects,  •Nige- 
ria, 'Plant  growth,  *Water  table,  Correlation  anal- 
ysis, Crop  yield,  Tomatoes,  Tropical  regions. 

The  effects  of  irrigation  frequency  and  water  table 
depths  on  tomato  (Lycopersicon  esculentum  Mill, 
cv.  Ife  1)  root  growth  and  fruit  yield  on  a  tropical 
soil  (West  Africa)  were  investigated.  Tomato  was 
grown  at  two  water  table  depths  (deep  >  100  cm 
and  shallow  <  60  cm)  and  three  irrigation  frequen- 
cies (1-wk,  2-wk,  and  3-wk  frequencies  applying  50 
mm  water  per  irrigation).  The  experiment  was 
carried  out  at  Kadawa,  Nigeria,  for  two  consecu- 
tive years.  Root  length  density,  rooting  depth,  and 
fruit  yield  generally  were  higher  at  the  deep  than 
at  the  shallow  water  table  location.  At  the  deep 
water  table  location,  the  1-wk  irrigation  frequency 
gave  significantly  higher  root  length  density  and 
fruit  yield  than  the  other  irrigation  frequencies.  At 
the  shallow  water  table  location  the  2-wk  irriga- 
tion frequency  gave  higher  fruit  yield  than  the  1- 
wk  and  3-wk  irrigation  frequencies.  There  was  a 
significant  positive  correlation  between  root  length 
density  and  fruit  yield.  (Author's  abstract) 
W90-09707 


MEASUREMENT  AND  ESTIMATION  OF 
EVAPORATION  FROM  SOIL  UNDER  SPARSE 
BARLEY  CROPS  IN  NORTHERN  SYRIA. 

Reading  Univ.  (England).  Dept.  of  Soil  Science. 
S.  J.  Allen. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  49,  No.  4,  p  291-309,  March  1990.  7  fig,  3  tab, 
24  ref. 

Descriptors:  *Evaporation,  'Evapotranspiration, 
*Soil  water,  *Soil-water-plant  relationships, 
*Syria,  Barley,  Crop  yield,  Hydrologic  budget, 
Lysimeters,  Measuring  instruments,  Performance 
evaluation,  Plant  populations. 

Increased  yields  of  rain-fed  barley  grown  in  north- 
ern Syria  have  been  produced  by  the  application  of 
phosphate.  Enhanced  early  growth  of  fertilized 
plants  may  restrict  evaporative  loss  from  the  soil 
surface,  improving  water  use  efficiency  by  de- 
creasing the  ratio  of  evaporation  from  the  soil  to 
transpiration  (E/T).  This  study  evaluated  the  use 
of  micro-lysimeters  made  from  sections  of  10  cm- 
diameter  plastic  pipe,  15  cm  in  length  for  direct 
measurements  of  E  from  the  soil  beneath  barley 
canopies.  Daily  E  from  fallow  and  cropped  (leaf 
area  index  less  than  or  equal  to  2)  soil  surfaces  was 
measured  for  100  days  to  crop  maturity.  Evapo- 
transpiration  (ET)  was  determined  by  water  bal- 
ance from  neutron  probe  readings,  allowing  the 
performance  of  micro-lysimeters  in  the  bare  soil 
treatment  to  be  checked.  Over  rain-free  periods, 
the  micro-lysimeter  and  water  balance  measure- 
ments agreed  to  within  +  /-0.25  mm/day.  Over 
periods  when  rain  fell,  E  measured  by  micro- 
lysimeter  was  0.1  to  1.2  mm/day  less  than  E  from 
water  balance.  A  simple  method  was  devised  to 
estimate  E  in  all  treatments  on  wet  days  to  replace 
micro-lysimeter  measurements  on  days  when  rain- 
fall exceeded  1  mm.  Fertilizer  application  had  little 
impact  on  total  ET,  but  total  E  was  reduced  by 
10%.  E  accounted  for  67  and  77%  of  total  ET  in 
the  fertilized  and  unfertilized  treatments,  respec- 
tively. A  large  fraction  of  total  E  occurred  on  days 
when  rainfall,  emphasizing  the  need  to  achieve 
accuracy  over  rainy  periods  before  micro-lysi- 
metry  can  be  used  successfully  to  monitor  E 
through  the  duration  of  a  rain-fed  crop.  The  data 
set  of  daily  E  was  used  to  examine  two  previously 


published  methods  of  estimating  E  from  crop,  soil, 
and  meteorological  data  (Ritchie  method  and 
Cooper  method).  Although  the  Ritchie  equation  is 
simple,  requiring  a  single  soil  parameter,  significant 
difficulties  and  errors  are  likely  to  be  encountered 
in  applying  it  to  the  prediction  of  evaporation  rates 
from  cropped  soil  surfaces.  Although  the  Cooper 
method  is  not  mechanistically  correct,  it  produced 
fairly  good  estimates  of  evaporation  under  the 
conditions  prevailing  in  the  present  study.  A  tend- 
ency to  exaggerate  the  suppression  of  evaporation 
by  larger  canopies,  which  was  identified  by  com- 
parison with  the  conventional  two-phase  analysis 
of  evaporation,  was  indicated  by  the  micro-lysime- 
ter measurements.  (Rochester-PTT) 
W90-09713 


PLANT  DENSITY  AND  NITROGEN  FERTILIZ- 
ER ON  PEARL  MILLET  PRODUCTION  IN 
NIGER. 

International     Fertilizer     Development     Center, 

Muscle  Shoals,  AL.  West  Africa  Div. 

A.  Batiano,  C.  B.  Christianson,  and  W.  E. 

Baethgen. 

Agronomy  Journal  AGJOAT,  Vol.  82,  No.  2,  p 

290-295,  March/ April   1990.  5  fig,  4  tab,   17  ref. 

Descriptors:  "Crop  yield,  *Dry  farming,  •Fertiliz- 
ers, 'Millet,  *Niger,  *Soil-water-plant  relation- 
ships, Drought,  Nitrogen,  Plant  populations,  Rain- 
fall, Seasonal  variation. 

Pearl  millet  (Pennisetum  glaucum  (L.)  R.  Br.)  is  an 
important  crop  in  many  developing  countries  in 
West  Africa  and  provides  80-90%  of  the  food 
requirement  for  Niger.  Studies  were  conducted  for 
3  yr  in  a  sandy  soil  in  southern  Niger  to  assess  the 
effects  of  N  fertilization  (0-60  kg  N/ha)  and  plant 
density  (5000-40,000  pockets/ha,  3  plant  per 
pocket)  on  millet  yield  and  yield  components.  The 
effects  of  N  and  density  on  yield  were  influenced 
by  midseason  rainfall.  With  low  midseason  rainfall, 
high-density  planting  reduced  yield  slightly  and  N 
had  no  effect.  With  average  or  above  rainfall,  N 
application  and  high  plant  density  increased  millet 
grain  yield  four-fold  to  five-fold.  Nitrogen  in- 
creased stover  production  33%  in  a  dry  year  and 
100%  in  the  wetter  year.  Plant  density  significantly 
affected  stover  yield  only  in  1983,  a  year  with  high 
early  season  rainfall.  Increasing  plant  density 
tended  to  increase  stover  production  in  all  years. 
Grain  weight  in  1983  decreased  14%  when  plant 
density  exceeded  20,000  pockets/ha.  Nitrogen  fer- 
tilizer doubled  the  number  of  head  per  pocket  at 
low  plant  densities  when  rainfall  was  normal  or 
above.  A  plant  density  of  15,000  to  20,000  pockets/ 
ha  and  N  application  of  30  kg  N/ha  in  two  splits 
achieved  good  yields  in  average  and  wet  years, 
with  only  a  small  yield  reduction  in  a  drought 
year.  (Author's  abstract) 
W90-09718 


IRRIGATION  SUBSURFACE  RETURN  FLOWS 
AND  WATER  USE  IN  LYSIMETERS  CON- 
TAINING APPLE  TREES. 

Agriculture  Canada,  Summerland  (British  Colum- 
bia). Research  Station. 
D.  S.  Stevenson. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
69,  No.  4,  p  769-778,  November  1989.  1  fig,  6  tab, 
1 1  ref. 

Descriptors:  'Irrigation,  'Irrigation  efficiency,  'Ir- 
rigation-return flow,  'Lysimeters,  Apple  trees, 
Grasses,  Seasonal  variation,  Sprinkler  irrigation, 
Water  use. 

For  9  yr,  subsurface  return  flow  measurements 
from  irrigated  lysimeters  containing  'Macspur 
Mcintosh'  apple  trees  (Malus  domestica  Borkh.)  on 
MM  111  rootstocks  were  collected.  Water  use 
with  and  without  a  grass  cover  crop  was  calculat- 
ed as  irrigation  +  summer  precipitation  minus 
drainage.  Drainages  were  consistently  lower,  and 
therefore  water  use  was  higher,  under  grass  than 
under  bare  soil,  but  the  differences  were  not  large. 
The  times  of  irrigation  and  drainage  events  were 
not  closely  linked.  Drainage  followed  irrigation 
anywhere  from  a  day  to  many  days,  stretching  at 
times  into  weeks  or  months.  By  far  the  largest 
drainages,  however,  occurred  during  the  irrigation 


season.  Irrigation  amounts  provided  most  of  the 
water  for  return  flows  with  summer  or  winter 
precipitation  contributing  little  to  the  drainage.  At 
the  higher  irrigation  levels  the  return  flow  quanti- 
ties and  calculated  water  use  quantities  clearly 
indicate  that  sprinkler  design  flow  quantities  are 
too  high  for  the  area  and  that  improvements  in 
irrigation  efficiencies  are  possible.  (Author's  ab- 
stract) 
W90-09719 


WATER  REQUIREMENT  FOR  CORN  ROOT 
EXPANSION  GROWTH. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Hor- 
ticulture. 

J.  D.  Kramer,  and  L.  A.  Spomer. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  21,  No.  1/2,  p  91-106,  1990.  4 
fig,  3  tab,  50  ref.  Agricultural  Experiment  Station 
Project  65-353. 

Descriptors:  'Maize,  'Plant  growth,  'Soil-water- 
plant  relationships,  'Water  requirements,  Measur- 
ing instruments,  Psychrometers,  Roots,  Water  defi- 
cit, Wilting  point. 

The  water  requirement  for  corn  root  expansion 
was  studied  by  directly  relating  root  extension  to 
tissue  water  potential.  Root  growth  rate  was  meas- 
ured accurately  over  a  short  period  (5-15  min)  with 
a  radial  variable  displacement  transformer.  Root 
tissue  total  and  osmotic  water  potential  was  then 
determined  immediately  with  an  isopiestic  thermo- 
couple psychrometer.  Roots  experiencing  a  single 
water  deficit  of  short  duration  (0-20  min)  exhibited 
a  nearly  linear  proportional  response  of  growth 
rate  (0  to  1.6  mm/hr)  to  tissue  water  potential  over 
the  range  of  about  -1  to  -10  MPa.  Extension  ceased 
at  -10  MPa,  defining  this  as  the  root's  permanent 
wilting  point.  Roots  experiencing  longer  periods  of 
water  deficit  (6-7  hr)  also  exhibited  the  linear  rela- 
tionship, but  their  osmotic  potentials  shifted  to 
lower  values  in  the  process  (osmoregulated).  (Au- 
thor's abstract) 
W90-09722 


EXTENSION  ACTIVITIES  NEEDED  TO 
EXPAND  USE  OF  EVAPOTRANSPIRATION 
DATA  FOR  IRRIGATION. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

B.  A.  Faber,  and  R.  L.  Snyder. 

Journal  of  Agronomic  Education  JAEDDV,  Vol. 

19,  No.  1,  p  8-13,  1990.  1  fig,  5  tab,  9  ref. 

Descriptors:  'California,  'Evapotranspiration,  'Ir- 
rigation efficiency,  'Irrigation  operation,  Educa- 
tion, Irrigation  practices,  Surveys. 

Irrigation  scheduling  based  on  evapotranspiration 
(ET)  is  not  practiced  widely  in  California.  A  1983- 
1984  survey  indicated  that  farmers  practicing  the 
method  tend  to  be  better  educated,  operate  larger 
and  more  diversified  farms,  and  grow  tree  and  vine 
crops,  use  pressurized  irrigation  systems,  have  the 
ability  to  measure  water  applications,  come  from 
regions  where  the  use  of  ET  information  is  pro- 
moted, and  tend  to  adopt  new  technologies  at  a 
high  rate.  Using  these  observations,  extension  pro- 
grams in  California  are  being  changed  to  empha- 
size education  on  the  water  management  of  pres- 
surized irrigation  systems  and  permanent  crops 
using  computers.  The  premise  of  this  change  is  that 
farmers  who  adopt  the  use  of  ET  for  scheduling 
pressurized  systems  and  permanent  crops  eventual- 
ly will  use  the  water  budget  technique  for  surface 
irrigation  fields  and  field  and  row  crops  as  well. 
(Author's  abstract) 
W90-09744 


EFFECT  OF  DRIP-LINE  PLACEMENT  AND 
RESIDUE  INCORPORATION  ON  THE 
GROWTH  OF  DRIP-IRRIGATED  COTTON. 

Hebrew   Univ.   of  Jerusalem,   Rehovoth  (Israel). 

Faculty  of  Agriculture. 

E.  Rawitz,  H.  Lior,  and  M.  Rimon. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  16,  No. 

1/2,  p  227-232,  April  1990.  1  tab,  4  ref. 
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Descriptors:  'Cotton,  *Drip  irrigation,  'Irrigation, 
•Israel,  Crop  yield,  Performance  evaluation,  Spa- 
tial distribution,  Tillage. 

Much  of  the  cotton  in  Israel  is  grown  under  alter- 
nate row-drip  irrigation.  Conventional  tillage  sys- 
tems based  on  deep  plowing  are  giving  way  to 
precision  tillage  with  a  single  implement  that  up- 
roots, shreds,  and  incorporates  crop  residues,  chi- 
sels the  soil,  and  shapes  the  beds  in  one  pass.  The 
relationship  was  investigated  between  the  observed 
variability  of  growth  in  adjacent  rows  and  several 
methods  of  residue  incorporation,  some  of  which 
were  presumed  to  interfere  with  water  distribution 
f  the  drip  lateral  is  not  placed  directly  over  a  band 
rf  buried  residue.  Large  yield  differences  were 
bund  between  centered  and  eccentric  drip  lateral 
slacement,  but  these  were  independent  of  the 
nethod  of  residue  disposal.  The  yield  differences 
ire  attributed  to  water  availability  as  a  function  of 
iistance  between  the  plant  row  and  the  water 
lource.  However,  the  average  yield  of  row  pairs 
vas  the  same  regardless  of  lateral  placement,  indi- 
cating complete  compensation  between  the  more- 
avored  and  less-favored  rows  of  a  pair.  (Author's 
ibstract) 
V90-09750 


JRYLAND  FARMING  TILLAGE  AND  WATER- 
IARVESTING  GUIDELINES  FOR  THE 
HEMEN  ARAB  REPUBLIC. 

iilsoe  Coll.  (England). 

?or  primary  bibliographic   entry   see   Field   2G. 
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IMPACT  OF  A  GEL  CONDITIONER  AND 
VATER  QUALITY  UPON  SOIL  INFILTRA- 
TION. 

Ling  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

oil  Science. 

i  A.  Mustafa,  A.  M.  Al-Darby,  A.  M.  Al-Omran, 

nd  M.  Mursi. 

rrigation  Science  IRSCD2,  Vol.  10,  No.  3,  p  169- 

76,  1989.  5  fig,  12  ref. 

)escriptors:  'Gels,  'Infiltration  capacity,  'Irriga- 
on  water,  *Soil  amendments,  *Soil  water,  *Water 
onservation,  Diffusivity,  Effective  porosity, 
oam,  Salinity,  Soil  moisture  retention,  Soil  prop- 
rties,  Wastewater  irrigation,  Water  quality. 

andy  soils  are  characterized  by  their  low  water- 
olding  capacity  and  excessive  deep  percolation, 
rel-forming  conditioners  may  alleviate  these  phys- 
al  constraints  and  eventually  improve  the  effi- 
ency  of  water  and  fertilizer  use  in  these  soils.  The 
iteractive  effects  of  0%,  0.4%,  and  0.8%  of  a  gel 
jnditioner,  Jalma,  and  four  waters:  salt  solution 
iS),  distilled  (DW),  natural  sewage  (SW),  and 
ell  (WW)  waters  on  swelling,  effective  mean 
ire  radius,  water  penetrability,  diffusivity,  and 
eighted-mean  diffusivity  in  loamy  sand  and  loam 
lil  columns  were  investigated.  The  diffusivities  of 
ater  in  untreated  soil  columns  were  nearly  inde- 
:ndent  of  water  quality.  In  general  for  both  soils, 
veiling  decreased,  and  pore  radius,  penetrability, 
id  weighted-mean  diffusivity  increased  with  in- 
ease  in  water  salinity  and  decrease  in  %  Jalma. 
or  the  loamy  sand,  penetrability  of  SS,  WW,  SW, 
id  DW  were  reduced,  respectively,  by  15%, 
'%,  45%,  and  55%  due  to  the  addition  of  0.4% 
Jma  and  by  15%,  52%,  69%,  and  83%  due  to 
Idition  of  0.8%  Jalma  compared  to  untreated 
introl.  It  was  concluded  that  0.4%  Jalma  is  the 
>timum  rate  when  sewage  or  other  waters  of  low 
linity  are  used  for  irrigation  and  0.8%  Jalma 
hen  well  water  is  used.  When  the  irrigation 
ater  is  of  high  salinity,  use  of  this  gel  conditioner 
not  recommended.  Effective  mean  pore  radius 
oved  to  be  a  reliable  predictor  of  the  multiple 
fects  of  texture,  %  Jalma,  and  water  salinity  on 
iter  penetrability  and  weighted-mean  diffusivity. 
lUthor's  abstract) 
90-09782 


Irrigation  Science  IRSCD2,  Vol.  10,  No.  3,  p  177- 
182,  1989.  6  fig,  1  tab,  9  ref. 

Descriptors:  'Irrigation  practices,  'Soil  moisture 
retention,  'Soil  properties,  'Soil  saturation, 
'Water  conservation,  Drainage,  Hydraulic  con- 
ductivity, Infiltration,  Irrigation,  Irrigation  effi- 
ciency, Porosity,  Soil  density,  Soil  pressure. 

An  important  element  in  the  dynamics  of  soil 
structure  is  water.  Saturation  of  the  soil  reduces 
the  contact  pressure  between  soil  particles  and 
allows  soil  particles  to  move  in  response  to  gravity. 
A  simple  laboratory  method  was  developed  to 
measure  changes  in  saturated  hydraulic  conductivi- 
ty and  bulk  density  as  affected  by  intermittent 
saturating  and  draining  of  soil  columns  (as  in 
surge-flow  irrigation).  Significant  changes  in  soil 
properties  were  measured  after  intermittent  wet- 
ting and  draining.  Laboratory  experiments  showed 
that  the  development  of  negative  pressure  on  a 
previously  saturated  soil  can  increase  the  bulk  den- 
sity and  decrease  the  saturated  hydraulic  conduc- 
tivity of  that  soil.  The  rate  of  changes  in  soil 
properties  during  the  drainage  period  was  a  func- 
tion of  soil  type  and  degree  of  desaturation,  de- 
pending on  the  amount  of  negative  pressure  which 
develops.  The  effect  of  intermittent  application  of 
water  in  reducing  the  soil  hydraulic  conductivity 
and  subsequently  the  infiltration  rate  was  verified 
in  the  field  by  measuring  the  changes  in  soil  intake 
rate  during  intermittent  (surge-flow)  irrigation. 
These  measurements  can  be  used  to  predict  the 
effect  of  alternative  irrigation  techniques  on  infil- 
tration rate  and  consequently  the  irrigation  uni- 
formity and  efficiency.  (Fish-PTT) 
W90-09783 


GANGES    IN    SOIL    PROPERTIES    UNDER 
ITERMITTENT  WATER  APPLICATION. 

:w  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

vil  Engineering. 

A.  Samani,  and  M.  Yitayew. 


STABILITY  OF  CROP  COEFFICIENTS  UNDER 
DIFFERENT  CLIMATE  AND  IRRIGATION 
MANAGEMENT  PRACTICES. 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

S.  S.  Jagtap,  and  J.  W.  Jones. 

Irrigation  Science  IRSCD2,  Vol.  10,  No.  3,  p  231- 

244,  1989.  2  fig,  4  tab,  10  ref. 

Descriptors:  'Climatic  changes,  'Crop  production, 
'Evapotranspiration,  'Irrigation  practices,  Irriga- 
tion efficiency,  Irrigation  requirements,  Model 
studies,  Seasonal  variation,  Soybeans. 

The  effects  of  climate  and  management  practices 
on  crop  water  requirement  coefficients  were  stud- 
ied for  a  soybean  crop  growing  on  a  sandy  soil 
using  a  mechanistic  model  that  computes  evapora- 
tion and  transpiration  in  response  to  soil,  crop,  and 
climatic  factors.  It  was  found  that  seasonal  errors 
could  be  as  high  as  190  mm  when  crop  coefficients 
developed  under  one  set  of  conditions  were  used 
under  different  climate  and  management  condi- 
tions. The  largest  error  in  evapotranspiration  oc- 
curred when  vapor  pressure  was  reduced  from  26 
mb  to  14  mb;  next  in  importance  were  site  differ- 
ences in  wind  speed,  radiation,  irrigation  interval, 
temperature  and  planting  date.  Correction  factors 
needed  to  adjust  crop  coefficients  to  those  site 
specific  conditions  ranged  from  0.73  to  1.30  de- 
pending on  the  time  of  season  and  climate  or 
management  variable  that  was  changed.  When  the 
overall  crop  coefficient  was  divided  into  a  plant 
specific  and  a  soil  specific  coefficient,  the  plant 
coefficient  was  relatively  stable  compared  to  the 
soil  coefficient.  The  results  of  this  study  can  help 
establish  a  practical  range  of  conditions  over 
which  crop  coefficients  developed  at  one  site  can 
be  used  to  compute  the  appropriate  values  for  sites 
where  measurements  have  not  been  made.  (Au- 
thor's abstract) 
W90-09784 


WATER  REQUIREMENTS  OF  YOUNG  COCO- 
NUT PALMS  IN  A  HUMID  TROPICAL  CLI- 
MATE. 

Centre   for   Water   Resources   Development   and 

Management,  Calicut  (India).  Water  Management 

(Ag)  Div. 

A.  S.  Rao. 

Irrigation  Science  IRSCD2,  Vol.  10,  No.  3,  p  245- 

249,  1989.  2  fig,  1  tab,  5  ref. 


Descriptors:  'Evapotranspiration,  'Humid  cli- 
mates, 'Irrigation  requirements,  'Palm  trees,  'Soil 
moisture  retention,  'Water  requirements,  India,  Ir- 
rigation, Seasonal  variation,  Soil  moisture  deficien- 
cy, Soil  water. 

Coconut  palms  in  Kerala,  on  the  west  coast  of 
India,  cover  23%  of  the  cropped  area.  The  area  is 
subject  to  dry  spells,  and  the  major  soils  are  oxisols 
which  retain  little  soil  moisture.  It  has  been  found 
that  the  palms  respond  favorably  when  the  ratio  of 
applied  irrigation  to  pan  evaporation  is  between 
0.50  and  0.75.  The  evapotranspiration  rates  of  five- 
year-old  coconut  palms  grown  in  an  oxisol  on  the 
west  coast  of  India  were  quantified  from  soil  mois- 
ture depletion  studies  and  lysimetric  measurements. 
The  rates  increased  from  2.9  mm/day  in  December 
to  5.5  mm/day  in  April  and  reduced  to  2.3  mm/ 
day  in  June  following  the  onset  of  monsoon  rain. 
Ratios  of  evapotranspiration  to  class  A  pan  evapo- 
transpiration were  0.87-0.88  in  the  winter  period 
(November-February),  0.87-0.96  in  the  summer 
period  (March-May)  and  0.60-0.68  in  the  rainy 
period  (June-August).  These  rates  imply  that  the 
irrigation  needed  in  the  7  x  7  m  coconut  grove  was 
122,  161,  207,  231,  172,  and  142  liters  per  palm  in 
the  months  from  December  to  May.  (Author's 
abstract) 
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DROUGHT  RESEARCH  PRIORITIES  FOR 
THE  DRYLAND  TROPICS. 

ICRISAT,  Patancheru,  A.P.  502324,  India.  219p. 
Edited  by  F.  R.  Bidinger,  and  C.  Johansen. 

Descriptors:  'Agriculture,  'Drought,  'Dry  farm- 
ing, 'Research  priorities,  'Semiarid  lands,  'Tropi- 
cal regions,  Arid  zone,  Climatology,  Crop  produc- 
tion, Management  planning,  Precipitation,  Rainfall, 
Soil  water,  Soil-water-plant  relations. 

This  book  is  the  result  of  a  consultants'  meeting 
held  at  the  International  Corps  Research  Institute 
for  the  Semi-Arid  Tropics  in  Patancheru,  India,  on 
17-20  November  1986.  The  meeting  brought  to- 
gether specialists  from  a  number  of  disciplines  to 
discuss  priorities  for  applied  research  on  improving 
crop  production  in  the  arid  and  semi-arid  tropics. 
Particular  emphasis  was  placed  on  the  application 
of  existing  knowledge  or  technology  to  the  prob- 
lems of  the  dry  tropics.  Parts  1  and  2  deal  with 
more  effective  means  of  analyzing  the  climate  of 
dry  environments  and  of  selecting  technologies  to 
fit  the  expected  moisture  patterns.  Part  1  considers 
methodologies  for  using  climate  data  in  conjunc- 
tion with  soil,  atmospheric,  and  crop  data  to  pro- 
vide a  quantitative  picture  of  crop-available  mois- 
ture in  dry  environments.  Part  2  looks  at  the  basis 
and  methods  for  fitting  crops,  crop  and  soil  man- 
agement systems,  and  crop  varieties  to  specific 
environments.  Parts  3  and  4  consider  the  possibili- 
ties of  modifying  existing  technology  to  improve 
productivity  under  different  moisture  systems.  Part 
3  considers  analysis  and  design  of  crop  and  soil 
management  systems,  to  make  maximum  use  of 
available  moisture,  and  to  reduce  variability  of 
crop  production  due  to  changes  in  annual  rainfall. 
Part  4  considers  the  basis  of  plant  adaptation  to 
insufficient-moisture  environments  and  examines 
specific  possibilities  for  improving  this  adaptation 
in  crop  plants.  (See  W90-09812  thru  W90-09826) 
(Lantz-PTT) 
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POSSIBILITIES  AND  LIMITATIONS  OF 
RAINFALL  ANALYSIS  FOR  PREDICTING 
CROP-AVAILABLE  WATER  (UNCERTAIN- 
TIES IN  THE  LENGTH  OF  THE  RAINY 
SEASON). 
G.  W.  Robertson. 

IN:  Drought  Research  Priorities  for  the  Dryland 
Tropics.  ICRISAT,  Patancheru,  India.  1988.  p  3- 
13,  6  fig,  4  tab,  10  ref. 

Descriptors:  'Agricultural  hydrology,  'Climatolo- 
gy, 'Data  interpretation,  'Hydrologic  budget, 
'Semiarid  lands,  'Soil  water,  'Tropical  regions, 
•Weather  forecasting,  Evapotranspiration,  Precipi- 
tation, Rainfall,  Transpiration,  Weather  data  col- 
lections. 
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Monthly  climatological  data  were  used  to  deter- 
mine general  rainfall  characteristics  and  to  perform 
a  simple  water  budget  calculation.  Weaknesses  in 
the  analysis  are  considered  and  a  simple  falling-rate 
soil  water  budget,  using  daily  rainfall  data,  was 
used  to  improve  the  calculation  of  daily  soil  water 
from  long-term  records.  The  rate  of  evapotranspir- 
ation  is  dependent  on  the  PE  weighted  according 
to  the  percentage  of  the  crop-available  water  re- 
maining in  the  soil  at  the  time  the  calculation  is 
made.  These  daily  data  were  then  used  to  calculat- 
ed the  probability  of  days  with  wet  and  dry  soil, 
and  runs  of  consecutive  days  with  wet  soil  from 
which  the  beginning,  duration,  and  ending  of  the 
rainy  season  could  be  calculated  at  various  proba- 
bility levels.  This  simple  budget  involves  a  number 
of  assumptions  and  estimated  parameters.  Vari- 
ations in  these  were  used  to  evaluate  uncertainties 
in  the  final  agroclimatic  product,  such  as  length  of 
the  rainy  season.  It  is  proposed  that  complex 
models  depending  upon  many  assumptions  and  es- 
timated parameters  may  be  subject  to  too  many 
uncertainties  to  be  widely  applicable  in  estimating 
agroclimatic  factors.  It  appears  redundant  to 
pursue  such  analysis  when  it  is  a  relatively  simple 
matter  to  transform  rainfall  into  soil  water  from 
which  operationally-oriented  information  can  be 
derived.  Similarly,  instead  of  trying  to  characterize 
the  dependability  of  rainfall,  it  is  more  practical  to 
characterize  water  and  to  use  an  agroclimatic 
factor;  the  estimated  length  of  the  growing  season. 
Further  sensitivity  research  and  testing  of  such 
models  is  required.  (See  also  W90-09811)  (Lantz- 
PTT) 
W90-09812 


SIMPLIFIED  SOIL-WATER  BALANCE 
MODELS  TO  PREDICT  CROP  TRANSPIRA- 
TION. 

Washington  State  Univ.,  Pullman.  Dept.  of  Agron- 
omy and  Soils. 
G.  S.  Campbell,  and  R.  Diaz. 
IN:  Drought  Research  Priorities  for  the  Dryland 
Tropics.  ICRISAT,  Patancheru,  India.  1988.  p  15- 
26,  5  fig,  3  tab,  21  ref. 

Descriptors:  'Computer  models,  'Model  studies, 
•Soil  water,  *Soil-water-plant  relationships,  ♦Tran- 
spiration, 'Tropical  regions,  Evapotranspiration, 
Potential  evaporation,  Rainfall  runoff,  Water  loss. 

Crop  dry  matter  production  is  closely  related  to 
the  quantity  of  water  transpired  by  the  crop.  Tran- 
spiration is  one  component  of  the  water  budget  of 
the  soil  plant  system.  The  other  components:  pre- 
cipitation, irrigation,  deep  percolation,  evaporation 
from  the  soil  surface  and  the  canopy,  and  runoff, 
all  vary  widely.  The  water  available  for 
transpiration,and  therefor  the  dry  matter  produc- 
tion of  the  crop,  is  determined  primarily  by  the 
amount  of  water  left  after  other  demands  in  the 
water  budget  have  been  satisfied.  It  is  therefore 
necessary  to  consider  all  of  the  components  in  the 
water  budget  in  order  to  determine  the  amount  of 
water  available  for  transpiration.  Estimates  of  the 
various  components  of  the  water  budget  must  be 
based  on  models  of  soil  water  since  direct  measure- 
ment is,  in  most  cases,  not  possible.  A  simple  model 
is  presented  in  BASIC  which  uses  empirical  or 
mechanistic  submodels  of  the  components  of  the 
soil  water  budget.  Locally  derived  equations  or 
constants  are  easily  substituted  for  the  ones  in  the 
model,  and  the  model  is  simple  enough  so  that 
most  users  can  alter  it  to  meet  individual  needs. 
Requirements  for  input  data  and  model  parameters 
are  discussed,  and  a  sensitivity  analysis  of  some 
inputs  and  the  model  parameters  is  given.  (See  also 
W90-0981 1)  (Author's  abstract) 
W90-09813 


INTERPRETING  THE  RESULTS  FROM  SIMU- 
LATED DROUGHT  EXPERIMENTS. 

Reading  Univ.  (England).  Dept.  of  Applied  Statis- 
tics. 

R.  D.  Stern. 

IN:  Drought  Research  Priorities  for  the  Dryland 
Tropics.  ICRISAT,  Patancheru,  India.  1988.  p  27- 
34,  3  fig,  3  tab,  6  ref. 

Descriptors:  'Case  studies,  'Data  interpretation, 
•Drought  effects,  'Experimental  data,  'Simulation 


analysis,  'Soil- water-plant  relationships,  'Tropical 
regions,  Climatic  data,  Crop  yield,  Kano,  Model 
studies,  Peanuts,  Plant  growth,  Rainfall  distribu- 
tion, Water  deficit. 

In  many  countries  interannual  rainfall  differences 
are  a  major  cause  of  yield  variations.  An  experi- 
ment investigated  the  effect  of  water  shortage  on 
ground-nut  yields.  This  is  used  as  a  case  study  to 
outline  methods  by  which  results  from  such  experi- 
ments may  be  related  to  sites  and  seasons  other 
than  where  the  experiment  was  conducted.  For 
any  given  site,  the  methods  range  from  a  simple 
summary  of  the  climatic  records  to  the  incorpora- 
tion of  the  experimental  results  in  a  detailed  crop- 
growth  model.  Methods  are  outlined  by  which 
climatic  records  can  be  used  when  examining  the 
results  from  field  experiments.  The  mapping  of  an 
area  for  drought  risks  at  different  stages  in  the 
growing  season  will  become  easier  to  interpret  if 
results  from  experiments  can  be  used  to  indicate 
some  of  the  consequences  of  timing  and  duration 
of  droughts.  Crop  indices  are  currently  being  used 
for  modeling  purposes  in  a  number  of  countries. 
The  results  from  a  study  of  ground-nut  yields  from 
Kano  could  be  used  to  refine  a  physiologically 
based  model  of  ground-nut  growth.  Such  models 
should  eventually  provide  an  effective  method  of 
synthesizing  research  results  in  a  way  that  is  trans- 
portable to  different  sites,  particularly  those  for 
which  sufficient  climatic  and  soil  data  are  avail- 
able. (See  also  W90-0981 1)  (Lantz-PTT) 
W90-09814 


CALCULATED  SOIL-WATER  BALANCES  AS 
TOOLS  TO  EVALUATE  CROP  PERFORM- 
ANCE IN  DROUGHT-PRONE  REGIONS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Lyneham  (Australia).  Div.  of  Wild- 
life and  Rangelands  Research. 
J.  J.  Landsberg. 

IN:  Drought  Research  Priorities  for  the  Dryland 
Tropics.  ICRISAT,  Patancheru,  India.  1988.  p  35- 
39,  7  ref. 

Descriptors:  'Agricultural  hydrology,  'Drought, 
'Model  studies,  'Soil  water,  'Soil-water-plant  re- 
lationships, *Tropical  regions,  Arid  lands,  Avail- 
able water,  Crop  yield,  Dry  farming,  Hydrologic 
budget,  Semiarid  lands,  Transpiration. 

The  report  is  a  synthesis  based  on  three  review 
papers  and  the  discussions  that  followed  their  pres- 
entation. The  objective  is  to  provide  recommenda- 
tions for  drought  research  in  the  arid  and  semi-arid 
tropics.  Detailed  water  balance  models  are  deter- 
ministic. They  provide  information  about  soil 
water  content  under  a  crop  at  any  time,  and  about 
rates  of  crop  water  use,  and  therefore  the  amount 
of  water  used  in  a  given  interval.  These  models 
essentially  solve  the  basic  hydrological  equation 
for  a  specified  crop  x  soil  situation.  A  number  of 
conclusions  emerged  from  this  analysis.  These 
were:  (1)  crop  growth,  in  terms  of  dry  matter 
production,  can  be  accurately  estimated  from  the 
amount  of  water  transpired  and  the  water-use  effi- 
ciency of  the  crop;  (2)  detailed  crop  water-use 
models  provide  valuable  analytical  tools  that  can 
be  used  to  analyze  the  performance  of  different 
genotypes  in  relation  to  the  weather  patterns  in 
particular  seasons  or  location,  or  as  an  aid  to 
farmers;  (3)  the  calculation  of  soil  water  balances 
from  simple  models  and  climatological  data  pro- 
vides useful  information  about  season  length  and 
its  variation  in  any  particular  region;  and  (4)  clima- 
tological models  can  be  used  to  asses  the  probabili- 
ty of  success  for  crops  requiring  a  given  season 
length.  Variable  weather  across  regions  may  be  a 
problem  with  these  models  as  well  as  uncertainties 
in  the  calculation  of  transpiration  and  knowledge 
about  available  soil  water.  (See  also  W90-098U) 
(Lantz-PTT) 
W90-09815 


PRINCIPLES  OF  CROP  USE,  DRY  MATTER 
PRODUCTION,  AND  DRY  MATTER  PARTI- 
TIONING THAT  GOVERN  CHOICES  OF 
CROPS  AND  SYSTEMS. 

Reading  Univ.  (England). 

A.  H.  Bunting,  and  A.  H.  Kassam. 

IN:  Drought  Research  Priorities  for  the  Dryland 


Tropics.  ICRISAT,  Patancheru,  India.  1988.  p  43- 
61,  6  fig,  4  tab,  32  ref. 

Descriptors:  'Available  water,  'Crop  yield, 
•Drought  effects,  *Dry  farming,  •  Soil- water-plant 
relationships,  *Tropical  regions,  *Water  deficit, 
Agricultural  water,  Crop  production,  Evaporation, 
Evapotranspiration,  Soil  water,  Transpiration, 
Tropic  zone. 

A  brief  review  of  historical  crop  water  usage  pre- 
sents concepts  of  water  use  efficiency,  evaporation, 
soil  water  supply,  potential,  and  actual  evapotran- 
spiration and  crop  coefficients.  For  most  crops,  it 
appears  that  maximum  evapotranspiration  occurs 
when  the  leaf  area  index  is  in  the  range  2-4.  In 
order  to  improve  crop  productivity  in  drought- 
prone  areas  it  is  suggested  that  more  detailed  agro- 
climatological  analyses  are  required  and  a  further 
understanding  of  the  factors  controlling  crop  phe- 
nology is  needed.  Closer  matching  of  crop  phenol- 
ogy to  climatic  events  appears  to  offer  the  best 
scope  for  improving  and  stabilizing  crop  yields. 
However,  the  importance  of  adopting  a  systematic 
approach  in  crop  adaptation  to  drought  is  empha- 
sized. Principles  governing  the  choices  of  crops  for 
dry  cropping  systems  use  are  based  on:  (1)  the 
nature  of  the  water  regime  in  these  areas  and  the 
soil  water  availability  to  crops;  (2)  the  evaporative 
demand  of  the  air  and  the  extent  of  crop  cover 
demanded;  (3)  the  relationship  between  transpira- 
tion and  dry  matter  production,  as  circumscribed 
by  the  limits  of  season  length  and  partitioning  of 
dry  mater  to  economic  yield  and  production;  (4) 
adaptations  to  moisture  deficits  both  at  the  crop 
and  production  system  level  as  specified  by  oppor- 
tunities or  requirements.  (See  also  W90-09811) 
(Lantz-PTT) 
W90-09816 


APPLICATIONS  OF,  AND  LIMITATIONS  TO, 
CROP  GROWTH  SIMULATION  MODELS  TO 
FIT  CROPS  AND  CROPPING  SYSTEMS  TO 
SEMI-ARID  ENVIRONMENTS. 

Florida  Univ.,  Gainesville.  Dept.  of  Agronomy. 
K.  J.  Boote,  and  J.  W.  Jones. 
IN:  Drought  Research  Priorities  for  the  Dryland 
Tropics.  ICRISAT,  Patancheru,  India.  1988.  p  63- 
75,  1  fig,  3  tab,  13  ref. 

Descriptors:  *Agriculture,  *Arid  lands,  *Crop 
yield,  *Model  studies,  *Semiarid  lands,  'Tropical 
regions,  'Water  use,  Agricultural  water,  Crop  pro- 
duction, Florida,  Gainesville,  Nigeria,  Peanuts, 
Soybeans,  Weather. 

Crop  growth  simulation  models  have  considerable 
potential  for  evaluating  crops,  crop  varieties,  and 
cropping  practices  in  arid  and  semi-arid  regions. 
Models  for  many  of  the  world's  major  crops  have 
been  developed  and  are  available  for  such  applica- 
tions. The  selection  of  a  candidate  model  should  be 
based  on  it's  sensitivity  to  factors  of  interest  to  the 
researcher,  the  availability  of  inputs,  the  ease  with 
which  the  model  can  be  used,  and  credibility  of  the 
model.  If  a  suitable  model  for  the  crop  of  interest 
does  not  exist,  present  models  can  be  adapted  to 
simulate  the  crop.  The  systematic  approach  used  to 
convert  a  soybean  crop  growth  model  (SOYGRO) 
to  simulate  growth  and  yield  of  ground-nut 
(PNUTGROW)  is  described.  To  illustrate  plant 
breeding  applications  of  crop  growth  simulation, 
density  analysis  was  conducted  on  various  crop 
genetic  traits  simulated  by  PNUTGROW  using  21 
years  of  Gainesville,  Florida  weather  and  three 
planting  dates.  Simulations  with  PNUTGROW 
were  done  with  4  years  of  weather  from  Niamey, 
Niger,  to  demonstrate  management  applications; 
optimum  sowing  date,  cultivar  choice,  and  sowing 
density  for  a  semi-arid  environment.  (See  also 
W90-0981 1)  (Lantz-PTT) 
W90-09817 


IDENTIFYING  CROPS  AND  CROPPING  SYS- 
TEMS WITH  GREATER  PRODUCTION  STA- 
BILITY IN  WATER-DEFICIT  ENVIRON- 
MENTS. 

Central  Research  Inst,  for  Dryland  Agriculture, 

Hyderabad  (India). 

R.  P.  Singh,  and  G.  S.  Reddy. 
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IN:  Drought  Research  Priorities  for  the  Dryland 
Tropics.  ICRISAT,  Patancheru,  India.  1988.  p  77- 
85,  8  tab,  3  ref. 

Descriptors:  'Agricultural  water,  *Arid  lands, 
•Crop  yield,  'Drought,  'Semiarid  lands,  'Soil 
water,  'Tropical  regions,  Agriculture,  Available 
water,  Crop  production,  Rainfall,  Water  deficit. 

Water-deficit  environments  are  unfavorable  for  the 
growth  and  development  of  rainfed  crops,  and 
often  produce  low  and  unstable  yields.  The  effec- 
tive cropping  season  in  the  rainy  season  is  restrict- 
ed by  both  rainfall  quantity  and  distribution,  there- 
fore setting  limits  on  choice  of  crops,  cultivars  and 
cropping  systems.  For  post-rainy  season  crops 
grown  on  conserved  soil  moisture,  it  is  the  mois- 
ture storage  at  the  time  of  sowing  that  determines 
the  choice  of  crops  and  cultivars.  There  is  a  need 
to  characterize  crop  growth  environments  in  the 
arid  and  semi-arid  tropics:  rainfall  patterns,  soil 
type  depth,  moisture  storage  capacity,  and  mois- 
ture release  characteristics  as  well  as  temperature 
regime.  Stability  of  productivity  at  a  reasonable 
economic  level  should  be  the  objective  in  improv- 
ing the  traditional  cropping  systems.  The  moisture 
availability  period  determines  the  effective  crop- 
ping season.  In  arid  regions  of  India,  the  effective 
cropping  season  is  normally  11-17  weeks.  This 
restricts  the  choice  of  crops,  and  limits  the  farmer 
to  a  single  crop  in  the  rainy  season.In  the  semi-arid 
regions  of  India  the  effective  cropping  season  is 
normally  22-32  weeks.  The  traditional  crops  and 
cropping  systems  in  arid  and  semi-arid  regions  of 
India  are  mostly  based  on  farmers'  subsistance 
requirements.  The  use  of  stable  crops  and  cultivars, 
combined  with  improved  management  of  cropping 
seasons,  imparts  stability  to  production  in  a  given 
season,  and  to  productivity  in  a  given  environ- 
ment. (See  also  W90-0981 1)  (Lantz-PTT) 
W90-09818 


SELECTING  CROPS  AND  CROPPING  SYS- 
TEMS FOR  WATER-LIMITED  ENVIRON- 
MENTS. 

Florida  Univ.,  Gainesville.  Dept.  of  Agronomy. 
T.  R.  Sinclair. 

IN:  Drought  Research  Priorities  for  the  Dryland 
Tropics.  ICRISAT,  Patancheru,  India.  1988.  p  87- 
94,  1  tab,  35  ref. 

Descriptors:  'Agricultural  water,  'Available 
water,  'Crop  production,  'Drought,  'Soil  water, 
•Soil-water-plant  relationships,  'Tropical  regions, 
Crop  yield,  Plant  growth,  Semiarid  lands,  Water 
deficit. 

Three  major  problem  areas  need  to  be  resolved  in 
the  semi-arid  tropics:  (1)  a  complete  environmental 
assessment  including  quantification  of  soil  water 
storage.  One  of  the  simplest  approaches  to  account 
for  the  soil  water  balance  is  to  consider  the  soil  as  a 
bulk  water  storage  reservoir  described  by  the 
ivailable  soil  water.  It  is  assumed  that  soil  water  is 
ivailable  to  the  plants  between  two  limits  of  volu- 
metric soil  water  content.  While  the  upper  limit 
lias  been  fairly  well  defined,  definition  of  the  lower 
limit  has  been  ambiguous  and  difficult  to  determine 
:xperimentally;  (2)  the  problems  associated  with 
growing  crops  primarily  on  stored  soil  water,  usu- 
ally during  the  post  rainy  season  when  they  will  be 
subjected  to  terminal  drought,  must  be  considered. 
Hie  amount  of  water  available  to  support  crop 
jroduction  is  defined  at  the  beginning  of  the  post 
•ainy  season  by  the  amount  of  available  (or  tran- 
ipirable)  water  stored  in  the  soil.  Consequently, 
he  maximum  crop  production  is  limited  to  the 
imount  of  stored  soil  water;  and  (3)  the  problems 
)f  variable  periods  and  duration  of  drought  during 
he  rainy  season  need  to  be  evaluated.  Each  of 
hese  problem  areas  has  a  set  of  applicable  technol- 
)gies  and  potential  solutions.  It  is  clear  that  crop 
fields  in  semi-arid  climates  are  inherently  limited 
>y  the  amount  of  soil  water  available  to  support 
:rop  gas  exchange.  Environmental  assessments  are 
:rucial  to  determine  when  and  how  much  water  is 
ivailable  to  the  crop.  (See  also  W90-0981 1)  (Lantz- 
TT) 
V90-09819 


PRINCIPLES  OF  CROP  AND  SOIL  MANAGE- 
MENT PROCEDURES  FOR  MAXIMIZING 
PRODUCTION  PER  UNIT  RAINFALL. 

Agricultural    Research    Service,    Bushland,    TX. 
Conservation  and  Production  Research  Lab. 
P.  W.  Unger,  O.  R.  Jones,  and  J.  L.  Steiner. 
IN:  Drought  Research  Priorities  for  the  Dryland 
Tropics.  ICRISAT,  Patancheru,  India.  1988.  p  97- 
112,  6  fig,  2  tab,  46  ref. 

Descriptors:  'Crop  production,  'Drought,  *Eva- 
potranspiration,  'Rainfall,  'Soil  water,  'Soil- 
water-plant  relationships,  'Tropical  regions, 
'Water  use  efficiency,  Agricultural  water,  Hydro- 
logic  budget,  Infiltration,  Transpiration. 

Under  rainfall  cropped  conditions,  much  of  the 
rainfall  is  not  used  effectively.  Low  rainfall-use 
efficiencies  occur  because  crop  evapotranspiration 
is  a  small  part  of  total  rainfall,  transpiration  is  a 
small  part  of  evapotranspiration,  and  yields  are  low 
relative  to  the  amount  of  water  transpired.  Six 
practices  to  improve  rainfall  use  efficiency  include 
those  that:  (1)  increase  water  infiltration  and 
reduce  runoff  (tillage,  residue  management,  con- 
trolled traffic,  contouring,  terracing,  land  leveling), 

(2)  increase  soil  water  storage  capacity  (profile 
modification,  deep  tillage,  adding  organic  matter), 

(3)  reduce  evaporation  (mulches,  tillage.,  timely, 
rapid,  and  uniform  crop  establishment),  (4)  reduce 
deep  percolation  of  water  (using  deep  rooted 
crops,  installing  barriers),  (5)  reduce  evapotranspir- 
ation by  non-crop  plants  (control  weeds,  volunteer 
crop  plants),  and  (6)  increase  yields  relative  to  the 
amount  of  water  transpired  (timely  crop  establish- 
ment, controlling  insects  and  diseases,  providing 
adequate  nutrients,  timely  crop  harvest).  (See  also 
W90-09811)  (Lantz-PTT) 

W90-09820 


OPPORTUNITIES  FOR  PRODUCTIVE  USE  OF 
RAINFALL  NORMALLY  LOST  TO  CROPPING 
FOR  TEMPORAL  OR  SPATIAL  REASONS. 

International  Center  for  Agricultural  Research  in 

the  Dry  Areas. 

E.  R.  Perrier. 

IN:  Drought  Research  Priorities  for  the  Dryland 

Tropics.  ICRISAT,  Patancheru,  India.  1988.  p  113- 

129,  8  tab,  19  ref. 

Descriptors:  'Agricultural  water,  'Drought,  'Irri- 
gation practices,  'Rainfall,  'Tropical  regions, 
'Water  conservation,  'Water  harvesting,  Crop 
production,  Evapotranspiration,  Supplemental  irri- 
gation, Water  deficit,  Water  use  efficiency. 

The  use  of  supplemental  irrigation  and  water  har- 
vesting farming  can  alleviate  climactic  risk  factors 
in  arid  and  semi-arid  regions  by  increasing  choices 
for  soil  and  crop  management,  which  in  turn  can 
stabilize  crop-water  requirements,  and  therefore, 
yields.  The  analysis  of  rainfall  and  evapotranspira- 
tion data  shows  that  variability  is  a  constraint  to 
agronomic  production,  but  the  potential  for  system 
design  to  control  drought  is  within  manageable 
limits.  Analysis  shows  that  within  systematic  con- 
servation, surplus  water  from  wet  years  could  be 
made  available  during  dry  periods  or  drought 
years.  Water  harvesting  to  maximize  or  minimize 
runoff  is  a  stablizing  factor  for  farming  systems 
which  depend  on  natural  precipitation.  Runoff  can 
be  used  directly  on  cultivated  fields  or  stored  in 
soil,  or  used  with  supplemental  irrigation  when 
stored  in  excavated  ponds  or  small  check  dams. 
Infrastructure  parameters  required  in  the  support 
environment  when  supplemental  irrigation  and 
water  harvesting  farming  are  implemented  must  be 
evaluated  if  changes  are  to  succeed.  (See  also  W90- 
0981 1)  (Author's  abstract) 
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Descriptors:  'Agricultural  water,  'Crop  produc- 
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A  new  management  approach,  response  farming,  is 
explained  as  rainfall  prediction  followed  by  appro- 
priate agronomic  responses.  The  strategy  under 
development  to  minimize  the  impacts  of  variable 
rainfall  has  two  principle  facets:  (1)  reduction  of 
the  effective  variability  as  it  relates  to  the  rainfall 
season  at  hand;  and  (2)  sowing-time  decisions 
aimed  initially  at  the  upper  half  of  the  reduced 
spectrum  of  rainfall  possibilities,  but  which  may,  at 
the  appropriate  growth  stage,  be  shifted  down- 
ward by  thinning  the  plant  population  and  with- 
holding further  fertilization,  should  actual  early- 
season  rainfall  be  less  than  normal.  Research  find- 
ings indicate  that  there  are  usable  levels  of  rainfall 
predictability  in  the  Nepal  terai  and  at  Hyderabad, 
India,  as  of  May  1,  prior  to  the  monsoon.  Effects  of 
the  leaf  area  index  on  crop  water  requirements, 
and  of  crop  type  and  water  adequacy  on  maximum 
soil  water  extraction,  can  effect  water  balance 
modeling.  Yield  versus  evapotranspiration  func- 
tions of  millets,  sorghums,  and  beans  suited  to 
variable  rainfall  zones,  impacts  of  plant  population, 
fertility  level,  and  weed  control  on  crop  water 
production  functions  and  crop-management 
models,  can  be  better  managed  under  this  ap- 
proach. An  example  is  given  of  a  strategy  to  mini- 
mize the  impacts  of  rainfall  variation,  based  on 
rainfall  at  Hyderabad,  India.  Briefly,  the  strategy  is 
to  predict  a  narrowed  band  of  rainfall  possibilities, 
aim  seeding  rates  high  and  fertilizer  rates  low  in 
the  spectrum,  then  either  sidedress  with  additional 
nitrogen  or  thin  the  plant  population  at  30  days, 
depending  on  actual  early  season  rainfall.  (See  also 
W90-09811)  (Lantz-PTT) 
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The  most  obvious  approach  to  improving  produc- 
tivity, which  contains  the  costs  of  adjustment  to 
very  low  levels,  is  through  plant  breeding  and 
germplasm  enhancement.  Farmers  have  been  doing 
this  for  millenia  but,  in  recent  decades,  the  ability 
to  make  rapid  progress  has  been  greatly  increased. 
Apart  from  plant  breeding,  the  other  major  oppor- 
tunity to  improve  productivity  without  investing 
too  many  resources  in  inputs,  especially  the 
modern  expensive  ones,  is  by  modifying  the  timing 
of  cultural  practices.  There  are  potentials  for 
making  utility-enhancing  progress  in  almost  every 
input  that  is  applied  to  crop  production  in  the 
semi-arid  tropics.  Perhaps  the  most  straightfor- 
ward is  the  use  of  mineral  fertilizers.  Nitrogen  is  a 
classic  case,  because  plants  demand  nitrogen 
throughout  their  life,  whereas  with  a  nutrient  such 
as  phosphorus,  major  demands  are  very  early  in 
the  life  of  the  plant.  Another  cost-saving  opportu- 
nity that  has  recently  received  some  attention  is 
the  utilitization  of  crop  residues.  Rather  than  using 
the  crop  residues  for  animal  feeding,  these  same 
residues  might  be  better  utilized  for  soil  manage- 
ment. Opportunities  requiring  input  expenses  in- 
clude fertilization,  acquisition  of  information  about 
the  uncertain  quantities  involved  in  production, 
and  forecasting  of  future  water  availability.  Final- 
ly, there  are  opportunities  which  require  investing 
capitol  in  structures,  primarily  irrigation.  There 
are,  however,  many  other  techniques  that  can 
boost  the  effective  rainfall  use  for  crop  production. 
These   include   various   forms  of  water   trapping 
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such  as  contour  cultivation  that  reduces  runoff 
both  within  a  plowed  furrow  and  across  a  field  in 
general.  More  elaborate  versions  of  this  idea  trap 
water  in  larger  storage  areas  such  as  tanks  of 
various  designs.  (See  also  W90-09811)  (Lantz- 
PTT) 
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It  should  be  possible  to  exploit  a  knowledge  of  the 
evolutionary  solutions  to  problems  of  growth  and 
survival  in  arid  and  semi-arid  conditions  in  improv- 
ing the  performance  of  agricultural  plants  faced 
with  drought  stress.  The  various  habits  of  nonculti- 
vated  plats  are  compared  in  terms  of  adaptation  to 
resource-scarce  environments.  These  habits  in- 
clude annual  vs.  perennial,  woody  vs.  herbacious, 
and  evergreen  vs.  deciduous.  The  basic  relation- 
ships between  parameters  indicative  of  plant  water 
relations  and  potential  for  growth,  survival,  and 
reproduction  are  presented.  The  nexus  between 
increased  drought  tolerance  and  lower  biomass 
production  potential  is  demonstrated.  A  summary 
of  the  multitude  of  adaptations  to  drought  stress 
evolved  in  the  plant  kingdom  is  also  given.  Highly 
specialized  plant  forms  have  evolved  but  drought 
tolerance  is  generally  determined  by  many  traits 
acting  simultaneously.  Further,  several  thousands 
of  plant  species  have  evolved  differing  whole-plant 
organizations  to  cope  with  drought  stress  and  spe- 
cies behave  in  a  successional  pattern  depending  on 
the  type  and  severity  of  the  stress.  The  major 
contrast  between  crop  and  non-crop  species  is  that 
non-crop  species  have  a  much  wider  spectrum  of 
response  mechanisms  to  adverse  environmental 
changes.  This  implies  that  agriculturalists  should 
be  trying  to  utilize  a  much  wider  range  of  crop 
species  in  arid  and  semi-arid  regions.  However, 
there  appears  to  be  some  scope  for  incorporating 
drought  resistance  traits  in  traditionally  cultivated 
species  without  excessive  penalties  to  yield  poten- 
tial. Screening  for  more  appropriate  root  systems  is 
an  example.  (See  also  W90-09811)  (Author's  ab- 
stract) 
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The  potential  for  putative  traits  to  increase  grain 
yield  per  unit  precipitation  is  assessed  via  their 
contribution  to  three  components  of  yield  (water 
transpired,  water-use  efficiency,  and  harvest 
index),  and  to  three  determinants  of  survival 
(drought  escape,  dehydration  avoidance,  and  dehy- 
dration tolerance).  Based  on  this  assessment,  bene- 
fits to  yield  potential  and  yield  stability,  and  the 
scope  for  genetic  improvement,  traits  are  recom- 
mended in  order  of  priority  for  grain  sorghum,  and 
cowpeas  grown  in  intermittent  and  terminal  stress 
environments  in  both  modern  (opportunistic)  and 
subsistence   (conservative)   agriculture.    Matching 


the  phenology  of  the  crop  to  the  expected  water 
supply  is  the  most  important  trait  in  all  four  situa- 
tions. In  all  but  terminal  stress  in  subsistence  agri- 
culture, the  next  most  important  traits  are  osmotic 
adjustment  and  larger  root  systems  to  maximize 
transpired  water.  Traits  that  enhance  leaf  survival 
are  more  important  in  intermittent  than  in  terminal 
stress,  and  more  important  in  subsistence  than  in 
modern  agriculture.  Traits  for  sorghum  and  cow- 
peas were  similar  except  that  developmental  plas- 
ticity was  an  additional  important  in  cowpeas  for 
intermittent  stress  environments.  Other  traits  spe- 
cific to  one  or  more  of  the  four  situations  are  also 
given.  Finally  the  need  to  develop  techniques  for 
demonstrating  the  value  of  putative  traits  and  to 
apply  them  before  traits  are  proposed  as  selection 
criteria  is  stressed.  (See  also  W90-09811)  (Author's 
abstract) 
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Empirical  breeding  methodologies,  based  essential- 
ly on  selection  for  yield  in  drought  prone  environ- 
ments have  made  a  very  real  genetic  improvement. 
Such  approaches  are  costly  in  terms  of  research 
resources  and  time,  and  substantial  research  is  still 
needed  to  establish  the  value  of  many  physiologi- 
cal traits  to  plant  improvement  in  drought  environ- 
ments. However,  sufficient  quantitative  physiologi- 
cal knowledge  is  now  available  for  a  number  of 
traits,  and  crops,  to  improve  the  efficiency  of 
breeding  programs  targeting  specific  physiological 
traits  and/or  processes.  A  range  of  possibilities 
exist  whereby  integration  of  breeding  and  physio- 
logical research  can  be  improved.  Where  a  prior 
physiological  understanding  of  a  particular  trait 
exists,  the  knowledge  can  be  used  to:  more  precise- 
ly define  breeding  objectives;  identify  selection 
criteria  and  parental  material;  describe  the  mode  of 
inheritance;  develop  efficient  screening  techniques; 
and  describe  effective  test  environments.  Physio- 
logical analysis  of  contrasting  responses  generated 
in  the  breeding  program  is  also  of  value  to  refine 
understanding  of  the  effects  of  individual  traits.  In 
crops  where  detailed  physiological  knowledge  re- 
mains to  be  generated,  integrated  research  can 
more  efficiently  establish  the  potential  value  of 
specific  traits  to  enhance  performance  in  drought 
environments.  The  main  opportunities  to  increase 
yield  in  drought  prone  environments  are  in  ap- 
proaches that  increase  total  water  use  and  harvest 
index.  (See  also  W90-0981 1)  (Lantz-PTT) 
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Deficit  irrigation  has  been  used  as  an  approximate 
method  for  maximizing  profit  from  the  very  begin- 
ning of  irrigation.  Deficit  irrigation  can  produce 
significant  benefits  under  favorable  circumstances. 
The  magnitude  of  these  benefits  depends  upon  the 
interaction  of  the  various  factors  that  influence 
production  as  well  as  crop  value,  water  costs  and 
other  production  costs.  Stressing  the  crop  may 
produce  many  advantages  including:  a  larger  yield 
of  mature  fruit  or  grain;  an  increased  yield  of  sugar 
content  in  sugar  cane  or  rubber  content  in  guayule; 
improved  quality  and/or  uniformity;  better  root 
development  and  improved  drought  resistance;  a 
reduction  in  crop  waterlogging  due  to  rainfall;  and 
increased  profits  from  limited  water  supplies.  In 
order  to  analyze  the  economics  of  deficit  irriga- 
tion, it  is  useful  to  calculate  the  amount  of  water 
required  for  maximum  yields  and  the  desirable 
frequency  and  method  of  application.  The  underly- 
ing theme  when  gaging  deficit  irrigation  is  to  keep 
it  simple.  Simple  yet  effective  methodologies  that 
maximize  the  use  of  available  data  can  in  many 
situations  have  greater  impact  on  crop  production 
than  more  sophisticated  technology.  (See  also 
W90-10104)  (Mertz-PTT) 
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The  variation  of  flow  depth  with  time  and  distance 
is  a  key  factor  determining  the  rate  at  which  water 
infiltrates  into  a  furrow  during  irrigation.  The 
depth  of  water  in  the  furrow  is  influenced  by 
furrow  shape,  slope,  roughness  as  well  as  inflow 
rate.  To  study  the  infiltration  of  water  into  furrows 
two  important  aspects  have  been  considered.  One 
of  them  is  related  to  the  measurement  of  infiltra- 
tion; the  other  one  refers  to  modeling  furrow  infil- 
tration. Methods  for  determining  infiltration  con- 
stants can  be  divided  into  infiltration  tests  and 
volume-balance  techniques.  Several  kinds  of  infil- 
tration tests  have  been  developed  and  used  to 
measure  infiltration  in  furrow  irrigation.  These  are: 
ring  or  cylinder  infiltrometer;  Bondurant,  furrow, 
or  blocked-furrow  infiltrometer;  inflow-outflow; 
bypass  infiltrometer,  and  variations  of  modifica- 
tions of  any  of  these  methods.  The  volume-balance 
equation  has  been  extensively  used  to  determine 
infiltration  characteristics  in  surface  irrigation.  It 
requires  measurements  of  the  advancing  wetting 
front,  flow  depth  at  various  stations  along  the  run 
and  the  corresponding  cross-sectional  flow  areas. 
The  border  or  furrow  is  not  disturbed,  and  condi- 
tions under  normal  irrigating  practice  are  well 
accounted  for,  if  a  reasonable  approximation  ol 
surface  storage  can  be  obtained.  A  total  of  four 
physical  tests  were  chosen  to  measure  infiltration 
parameters  using  an  entire  furrow  as  an  infiltrome- 
ter. These  test  runs  were  simulated  by  the  zero- 
inertia  model.  The  results  of  the  four  trials  report- 
ed were  too  similar  to  represent  a  significant  range 
of  conditions.  Further  research  is  needed  on  this 
subject.  The  choice  of  transverse  length  to  charac- 
terize furrow  intake  in  mathematical  models  ol 
furrow  irrigation  is  questionable.  (See  also  W90- 
10104)  (Mertz-PTT) 
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The  design  of  furrow  irrigation  systems  is  based  on 
the  principles  of  soil  and  water  conservation. 
Furrow  water  advance  equation  and  recession 
flow  have  been  derived  based  on  the  principle  of 
conservation  of  mass.  With  the  aid  of  an  empirical 
advance  equation,  the  derived  furrow  water  ad- 
vance equation  can  be  checked  against  the  empiri- 
cal water  advance  equation  by  trial-and-error  to 
arrive  at  an  acceptable  value  for  design  purposes. 
Furrow  infiltration  equation,  which  is  composed  of 
segments  of  one  and  two-dimensional  infiltration, 
has  been  reported  to  have  similar  form  as  the 
Lewis-Kostiakov  empirical  infiltration  equation. 
The  irrigation  application  efficiency  and  distribu- 
tion efficiency  have  been  shown  in  terms  of  param- 
eters from  the  infiltration  equation,  the  water  ad- 
vance equation,  the  irrigation  time  ratio  and  water 
recession.  The  furrow  water  flow  has  been  defined 
as  a  very  complex  hydrodynamic  problem.  Aside 
from  the  mathematical  approach,  graphical,  empir- 
ical, trial-and-error  approximation  and  engineering 
selection  approaches  were  employed  so  the  design 
equation  could  be  presented  as  algebraic  equations. 
(See  also  W90- 10104)  (Mertz-PTT) 
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Runoff  curves  for  irrigation  borders  and  optional 
iesign  procedures  for  reuse  systems  have  been 
:xamined.  The  curves  are  based  on  runoff*  volume 
iefined  as  a  percentage  of  the  total  water  applied 
it  the  head  of  the  border.  The  most  important 
variable  in  the  design  of  reuse  systems  is  the  quan- 
ity  of  runoff.  A  zero-inertia  mathematical  model 
was  used  to  identify  pertinent  open  channel  hy- 
Iraulic  variables  affecting  runoff  characteristics  in 
iloping  free  outflowing  borders  and  to  develop 
jredictive  dimensionless  runoff  curves  for  calculat- 
ng  runoff  from  border  irrigation.  Runoff  from  a 
iloping  border  is  a  function  of  inflow  rate,  time  of 
Jutoff,  length  of  run,  hydraulic  drag  or  surface 
•esistance,  border  slope,  and  soil  infiltration  char- 
icteristics.  The  primary  purpose  of  a  reuse  system 
s  to  collect  irrigation  runoff  water  and  control  it 
rom  further  use.  Design  of  reuse  systems  involves 
he  determination  of  various  components  and  de- 
>ends  on  the  mode  of  operation  selected.  Proce- 
lures  to  develop  equations  accompanying  different 
>perational  requirements  include:  continuous 
jumping  with  variable  pumping  rate,  steady  con- 
inuous  pumping,  cycling  sump  system,  and  com- 
pete control  of  storage.  The  basic  physical  varia- 
)les  of  the  irrigation  system  must  be  known.  These 
ire  length,  slope,  type  of  crop  to  be  grown,  and 
he  soil  infiltration  characteristics.  (See  also  W90- 
0104)  (Mertz-PTT) 
V90-10122 


-AND    AND    WATER    USE    PLANNING    IN 
tLKALI  SOILS  UNDER  RECLAMATION. 

""entral  Soil  Salinity  Research  Inst.,  Karnal  (India). 

")iv.  of  Agricultural  Engineering. 

|  K.  Tyagi. 

N:  Civil  Engineering  Practice.  Volume  5:  Water 


Resources/Environmental.  Technomic  Publishing 
Co.,  Inc.,  Lancaster,  Pennsylvania.  1988.  p  523- 
555,31  fig,  20  tab,  64  ref. 

Descriptors:  'Alkaline  soils,  'Irrigation  effects, 
'Land  reclamation,  'Land  use,  'Management  plan- 
ning, 'Water  use,  Computer  programs,  Crop  pro- 
duction, India,  Irrigation  water,  Resources  man- 
agement, Water  management,  Water  policy. 

Evolution  of  alkalinity,  which  is  generally  associat- 
ed with  irrigation  and  water  development,  severely 
affects  the  productivity  of  agricultural  land  around 
the  world.  Amelioration  of  these  degraded  lands  is 
possible  through  proper  land  and  water  manage- 
ment. Basic  facts  of  nature  and  properties  of  alkali 
soils,  water  management  practices  and  reclamation 
technology  are  examined.  Various  components  of 
the  irrigated  system  are  synthesized  to  develop  a 
methodology  for  optimal  land  and  water  use.  The 
procedure  involved:  formulation  of  a  deterministic 
linear  programming  model  for  allocation  of  water 
resources;  development  of  appropriate  techniques 
to  estimate  the  system  parameters  which  are  of 
transient  nature  and  generation  of  system  responses 
at  discrete  stages  of  soil  reclamation.  The  dynamic 
nature  of  the  agricultural  system  was  incorporated 
into  the  model  by  determining  the  input  for  small 
increments  of  time  and  the  nonlinearly  of  the  crop 
water  production  functions  were  incorporated  by 
the  introduction  of  multiple  activities  for  each 
crop.  The  procedure  was  applied  to  a  representa- 
tive alkali  land  in  Indo-Gangetic  plain  (India).  Ag- 
riculturally, as  well  as  hydrologically,  the  alkali 
soils  under  reclamation  continued  to  be  in  a  tran- 
sient stage  over  a  long  period  of  time.  Policies  that 
may  be  optimal  at  a  given  point  of  time  must  be 
reviewed  as  the  degree  of  soil  reclamation  im- 
proves. It  is  advantageous  to  initiate  alkali  land 
reclamation,  even  if  it  has  to  be  done  by  reducing 
water  allocation  to  areas  with  normal  land  or  by 
shifting  to  less-water-requiring  crops.  The  level  of 
irrigation  can  be  raised  at  subsequent  stages  when 
the  water  availability  increases  due  to  higher 
groundwater  recharge  from  cropland.  (See  also 
W90-10104)  (Mertz-PTT) 
W90-10123 


SIMULATION  MODEL  USE  FOR  ANALYZING 
DECISION  VARIABLES  IN  MULTIPUMP 
RICE  IRRIGATION  SYSTEM  OPERATION. 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).   Water  Management  Dept. 
A.  L.  A.  Galang,  and  S.  I.  Bhuiyan. 
Agricultural  Water  Management  AWMADF,  Vol. 
17,  No.  4,  p  339-350,  March  1990.  7  fig,  21  ref. 

Descriptors:  'Irrigation  practices,  'Model  studies, 
•Rice,  'Simulation  analysis,  Costs,  Crop  produc- 
tion, Irrigation  efficiency,  Pumps,  Regression  anal- 
ysis, Water  demand. 

A  simulation  model  for  multipump  rice  irrigation 
systems  called  PUMPMOD  was  used  to  study  the 
following  effects  in  the  Libmanan  Cabusao  Pump 
Irrigation  System  (LCPIS)  in  the  Philippines:  (1) 
the  effects  of  varying  the  number  of  pumps  operat- 
ing simultaneously,  the  maximum  rate  of  land  prep- 
aration, and  farm-plot  spillway  heights  on  the  size 
of  the  potential  crop  area;  (2)  the  effects  of  increas- 
ing daily  pumping  duration  on  potential  crop  area; 
and  (3)  the  effects  of  shortening  the  pump  oper- 
ation season  on  potential  crop  area  and  the  number 
of  pumps  in  simultaneous  operation  on  the  degree 
of  water  stress  on  the  rice  crop.  It  was  found  that 
the  size  of  potential  crop  area  can  be  increased  by 
over  550  ha  for  every  additional  pump  operating 
for  18  hours  each  day  during  maximum  water 
demand  periods.  The  maximum  rate  of  land  prepa- 
ration that  can  be  supported  by  the  irrigation 
system  limits  the  size  of  the  potential  crop  area,  but 
when  the  per  day  rate  exceeds  7.5%  of  the  sys- 
tem's command  area,  water  supply  becomes  the 
limiting  factor.  The  simulation  indicates  that  if  the 
pumps  can  be  operated  longer  than  18  hours  a  day, 
a  significantly  larger  area  than  the  current  average 
of  about  1 500  hectares  can  be  satisfactorily  irrigat- 
ed. A  regression  model  indicates  that  there  is  po- 
tential for  major  savings  in  LCPIS  operating  costs 
by  reducing  the  allowable  period  of  pump  oper- 
ation during  the  wet  season  without  significant 
reduction  in  rice  yields.  (Author's  abstract) 


W90-10160 


HYDROLOGICAL  ANALYSIS  OF  FARM  RES- 
ERVOIRS IN  RAINFED  RICE  AREAS. 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).   Water   Management   Dept. 
For  primary  bibliographic  entry  see  Field  3B. 
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VARIABLE-TIME  MODEL  FOR  EQUITABLE 
IRRIGATION  WATER  DISTRIBUTION. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
D.  N.  Sharma,  and  R.  Oad. 

Agricultural  Water  Management  AWMADF,  Vol. 
17,  No.  4,  p  367-377,  March  1990.  4  fig,  2  tab,  10 
ref. 

Descriptors:  'Irrigation  water,  'Model  studies, 
•Water  allocation,  Competing  use,  India,  Pakistan, 
Water  demand,  Water  supply. 

The  existing  warabandi  system  used  in  Northwest 
India  and  Pakistan  was  analyzed  and  the  effect  of 
conveyance  losses  on  the  water  distribution  was 
studied.  The  water  distribution,  under  the  existing 
warabandi  system,  is  shown  to  be  inequitable.  The 
watercourses  are  earth  channels  that  lose  water 
due  to  seepage.  Since  the  existing  warabandi  allo- 
cates equal  time  per  unit  area,  the  landholdings 
situated  at  the  end  of  the  watercourse  receive  less 
water  than  those  near  the  watercourse  outlet.  A 
variable-time  model  is  proposed  for  irrigation 
water  distribution  by  increasing  the  irrigation  time 
per  unit  area  for  the  downstream  landholdings  on  a 
watercourse.  The  increase  in  irrigation  time  is  de- 
termined in  proportion  to  the  seepage  loss  rate. 
Two  case  studies  in  India  and  Pakistan  confirm  the 
validity  of  the  variable-time  water  distribution 
model.  (Author's  abstract) 
W90-10162 


MAPPING  OF  IRRIGATION  NEED  BASED  ON 
COMPUTERIZED  SOIL  AND  CLIMATIC 
DATA. 

Copenhagen  Univ.  (Denmark).  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  6D. 
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IRRIGATION  SYSTEM  FOR  PLOTS  UNDER  A 
RAIN  SHELTER. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 

D.  S.  Nesmith,  A.  Miller,  and  J.  T.  Ritchie. 
Agricultural  Water  Management  AWMADF,  Vol. 
17,  No.  4,  p  409-414,  March  1990.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Agricultural  water,  'Irrigation  prac- 
tices, 'Rain  shelters,  'Water  demand,  Irrigation 
hydrology,  Soil-water-plant  relationships,  Water 
control,  Water  distribution. 

Rain  shelters  are  important  research  tools  for 
studying  the  soil-plant-water  system.  Much  atten- 
tion has  been  given  to  the  design  of  these  struc- 
tures for  the  purpose  of  keeping  water  off  plots; 
however,  irrigation  under  these  structures  has  not 
been  widely  reported.  A  simple  irrigation  system 
was  developed  from  readily  available  materials  for 
use  under  a  large  rain  shelter.  Solid  set,  low- 
volume  sprinklers  frequently  used  by  the  turf  in- 
dustry were  employed  Performance  and  evaluation 
tests  showed  that  the  system  had  uniform  water 
distribution  over  the  main-plot  area  of  4.6  x  6.2  sq 
m  plots,  while  minimizing  overlap  between  adja- 
cent plots.  The  water  application  rate  achieved 
was  approximately  25  mm/h  for  individual  units. 
Christiansen  uniformity  coefficients  (CUC)  were 
83  to  85%  for  tested  units.  Water  falling  a  distance 
of  0.7  m  or  less  outside  of  a  plot  was  less  than  3 
mm/h,  while  at  greater  distances  it  was  essentially 
zero.  (Author's  abstract) 
W90-10165 


SOIL  TILTH:  A  REVIEW  OF  PAST  PERCEP- 
TIONS AND  FUTURE  NEEDS. 

National  Soil  Tilth  Lab.,  Ames,  IA. 
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D.  L.  Karlen,  D.  C.  Erbach,  T.  C.  Kaspar,  T.  S. 
Colvin,  and  E.  C.  Berry. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  1,  p  153-161,  January /February  1990. 
77  ref. 

Descriptors:  *  Agriculture,  'Literature  review, 
•Soil  conservation,  *Soil  management,  •Soil- 
water-plant  relationships,  *Tillage,  *Water  conser- 
vation, *Water  management,  Soil  physical  proper- 
ties. 

The  concept  of  soil  tilth  has  many  facets,  ranging 
from  the  relatively  simple  effects  of  tillage  to  the 
physical  condition  of  the  soil  created  by  integrat- 
ing the  effects  of  all  physical,  chemical  and  biologi- 
cal processes  occurring  within  a  soil  matrix.  The 
objectives  of  this  review  were  to  examine  histori- 
cal perceptions  of  soil  tilth,  review  research  con- 
ducted to  address  soil  tilth,  and  identify  research 
needed  to  quantitatively  understand  soil  silth  to 
improve  management  of  soil  and  water  resources. 
The  four  sections  of  the  review  trace  the  origin  of 
the  term,  summarize  research  conducted  prior  to 
1955,  discuss  research  since  1955,  and  present  some 
of  the  unsolved  soil  tilth  research  goals  and  needs. 
The  current  Soil  Science  Society  of  America 
(SSSA)  definition  for  soil  tilth  is  too  restrictive  to 
reflect  accurately  this  dynamic,  multifaceted  con- 
cept. A  modified  description  of  soil  tilth  is  pro- 
posed to  replace  the  current  SSSA  glossary  defini- 
tion, as  follows:  "The  physical  condition  of  a  soil 
described  by  its  bulk  density,  porosity,  structure, 
roughness,  and  aggregate  characteristics  as  relatd 
to  water,  nutrient,  heat  and  air  transport;  stimula- 
tion of  microbial  and  microfauna  populations  and 
processes;  and  impedance  to  seedling  emergence 
and  root  penetration.'  A  new  term,  'tilth-forming 
processes,'  also  is  proposed  and  defined,  as,  'The 
combined  action  of  physical,  chemial  and  biologi- 
cal processes  that  bond  primary  soil  particles  into 
simple  and  complex  aggregates  and  aggregate  asso- 
ciations that  create  specific  structural  or  tilth  con- 
ditions. Relationships  between  tilth  and  several  soil 
and  water  management  problems  such  as  surface 
and  groundwater  quality,  soil  erosion,  productivi- 
ty, and  long-term  sustainability  are  discussed. 
(Creskoff-PTT) 
W90-10251 


TILLAGE  EFFECTS  ON  THE  SPATIAL  AND 
TEMPORAL  VARIATIONS  OF  SOIL  WATER. 

Dep.  of  Agronomy,  August  First  Univ.,  Heilong- 
jiang  Prov.,  China. 

R.  Zhai,  R.  G.  Kachanoski,  and  R.  P.  Voroney. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  1,  p  186-192,  January/February  1990. 
5  fig,  4  tab,  19  ref. 

Descriptors:  •Agriculture,  *Measuring  instru- 
ments, *Soil  analysis,  'Soil  moisture  retention, 
•Soil  water,  *  Soil-water-plant  relationships,  •Till- 
age, *Water  management,  Canada,  Rainfall,  Soil 
management,  Spatial  distribution,  Temporal  distri- 
bution, Vegetable  crops. 

The  objective  of  the  study  was  to  examine  the 
effect  of  tillage  on  the  spatial  and  temporal  varia- 
bility of  soil  water  content  of  the  surface  layer  (0- 
0.2  m)  under  a  corn  (Zea  mays  L.  )  crop.  Soil 
water  content  was  measured  nondestructively 
every  1  to  2  d  in  fall  moldboard  (CT),  1-yr  no- 
tillage  (SNT)  and  longer  term  (more  than  15  yr) 
no-tillage  (LNT)  plots  using  permanently  placed 
time  domain  reflectometry  (TDR)  transmission 
line  probes.  The  plots  are  located  near  Guelph, 
ON,  Canada  on  a  Typic  Hapludalf  (loam)  soil. 
Sampling  sites  were  in  the  corn  row,  directly  be- 
tween corn  rows  (interrow)  and  halfway  between 
the  row  and  interrow  (quarter  row).  Systematic 
spatial  differences  in  soil  water  content,  within  and 
between  tillage  treatments,  were  observed 
throughout  the  entire  growing  season.  Large  dif- 
ferences between  DCT  and  both  LNT  and  SNT 
early  in  the  season  were  attributed  to  increased 
evaporation  in  CT  caused  by  spring  secondary 
tillage.  The  drying  rate  in  the  LNT  interrow  posi- 
tion was  much  lower  than  the  CT  and  SNT  inter- 
row drying  rates.  Soil  water  recharge  from  rainfall 
was  distributed  systematically  in  space  because  of 
canopy  interception  and  subsequent  stemflow. 
Crop  residue  on  the  soil  surface  of  the  no-till 


treatments  intercepted  a  significant  amount  of  rain- 
fall and  reduced  soil  water  recharge  by  14%  and 
35%  in  the  SNT  and  LNT  treatments,  respective- 
ly. The  tillage  treatments  affected  the  temporal 
dependence  of  the  spatial  variability  of  soil  water 
and  the  spatial  dependence  of  the  temporal  varia- 
bility. (Author's  abstract) 
W90- 10252 


DRY  AGGREGATE  SIZE  DISTRIBUTION  OF 
SANDY  SOILS  AS  INFLUENCED  BY  TILLAGE 
AND  PRECIPITATION. 

Agricultural  Research  Service,  Big  Spring,  TX. 

Conservation  and   Production  Systems  Research 

Unit. 

T.  M.  Zobeck,  and  T.  W.  Popham. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  1,  p  198-204,  January /February  1990. 

3  fig,  4  tab,  39  ref. 

Descriptors:  *Agriculture,  •Erosion,  *Particle  size, 
•Soil  aggregates,  *Soil  analysis,  *Soil  management, 
•Soil-water-plant  relationships,  *Tillage,  Climatic 
data,  Field  tests,  On-site  data  collections,  Precipita- 
tion, Rainfall,  Regression  analysis,  Soil  erosion, 
Soil  types,  Texas,  Wind  erosion. 

Surface  soil  dry  aggregate  size  distribution  (ASD) 
has  a  significant  effect  on  the  amount  and  intensity 
of  wind-induced  soil  erosion.  The  ASD  of  crop- 
land varies  through  time  primarily  due  to  the  ef- 
fects of  management  and  climatic  factors.  A 
method  of  predicting  ASD  is  needed  to  make 
accurate  estimates  of  wind  erosion.  The  effects  of 
tillage  on  ASD  are  described  and  models  proposed 
to  estimate  changes  in  ASD  after  precipitation  has 
further  modified  a  sandy  soil  surface.  The  ASD 
and  bulk  density  of  the  near-surface  soil  were 
measured  on  four  west  Texas  sandy  soils  immedi- 
ately after  tillage  and  after  up  to  130  mm  subse- 
quent rainfall.  Tillage  methods  included  mold- 
board  plow,  lister,  chisel,  and  tandem  disk.  Results 
indicated  that  the  four  tillage  methods  tested  could 
be  separated  into  two  groups  to  produce  reliable 
estimates  of  ASD.  Moldboard  plowing  produced 
significantly  larger  aggregates  than  a  tillage-tool 
group  comprised  of  lister,  chisel,  and  tandem  disk. 
The  combined  effects  of  tillage  and  precipitation 
after  tillage  produced  significant  differences  in 
ASD  for  each  soil  tested.  Regression  models  to 
estimate  ASD  using  bulk  density  in  the  near-sur- 
face soil  and  cumulative  precipitation  as  independ- 
ent variables  account  for  up  to  80%  of  the  varia- 
tion. (Author's  abstract) 
W90- 10253 


TILLAGE  AND  FERTILIZER  EFFECTS  ON 
WATER  INFILTRATION. 

Agricultural  Research  Service,  Pendleton,  OR. 
Columbia  Plateau  Conservation  Research  Center. 
J.  F.  Zuzel,  J.  L.  Pikul,  and  P.  E.  Rasmussen. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  1,  p  205-208,  January/February  1990. 
3  fig,  3  tab,  12  ref. 

Descriptors:  *Agriculture,  *  Infiltration,  *Soil  man- 
agement, *Soil  water,  *Soil-water-plant  relation- 
ships, *Tillage,  'Water  conservation,  *Water  man- 
agement, Fertilizers,  Nitrogen  compounds,  Perme- 
ability, Rainfall  impact,  Soil  analysis. 

Tillage  techniques  have  been  linked  to  the  forma- 
tion of  tillage  pans,  which  cause  reduced  infiltra- 
tion capacity  and  increased  runoff  and  erosion. 
Reduced  infiltration  is  especially  detrimental  on 
steeply  sloping  agricultural  lands,  which  are 
common  in  many  areas  of  the  Pacific  Northwest 
and  elsewhere.  Infiltration  rates  in  three  long-term 
tillage  treatments  with  two  fertilizer  levels  were 
measured  using  a  rainfall  simulator.  Tillage  treat- 
ments were  plow,  disk,  and  sweep,  and  have  been 
continuous  since  1940.  Nitrogen  fertilizer  has  been 
applied  at  45  or  180  kg/ha  since  1962.  Final  infil- 
tration rates  for  the  plow,  disk,  and  sweep  treat- 
ments averaged  17,  14,  and  16  mm/h,  respectively. 
The  final  rate  for  the  high-N  treatment  averaged 
22  mm/h  vs.  9  mm/h  for  the  low-N  treatment. 
Results  also  indicate  that  surface  sealing  by  rain- 
drop impact  and  soil  frost  are  probably  more  im- 
portant than  the  tillage  pan  in  controlling  the  infil- 
tration capacity.  Analysis  of  the  infiltration-rate 


curves  strongly  indicates  that,  if  surface  sealing  is 
prevented  by  a  complete  residue  cover,  the  type  of 
tillage  does  not  have  a  significant  effect  on  infiltra- 
tion and  is  not  a  major  factor  in  reducing  the 
infiltration  capacity  of  this  soil.  Conversely,  fertili- 
ty level  is  an  important  determinant  of  infiltration 
capacity,  apparently  because  of  the  additional  bio- 
mass  produced  by  the  crop.  (Author's  abstract) 
W90- 10254 


NITROGEN-FERTILIZATION  RATE  AND 
SOIL  NITRATE  DISTRIBUTION  FOR  MI- 
CROIRRIGATED  SUGARCANE. 

Gulf  Coast  Research  and  Education  Center,  Bra- 
denton,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 
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TOMATO  AND  SWEET  PEPPER  RESPONSE 
TO  FURROW,  MICROSPRINKLER  AND  DRIP 
IRRIGATION. 

Puerto  Rico  Univ.,  Rio  Piedras.  Agricultural  Ex- 
periment Station. 

M.  R.  Goyal,  and  C.  Chao  de  Baez. 
Journal  of  Agriculture  of  the  University  of  Puerto 
Rico  JAUPA8,  Vol.  73,  No.  3,  p  239-254,  July 
1989.  1  fig,  9  tab,  10  ref. 
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Fortuna  agricultural  experiment  substation,  Juana 
Diaz,  in  the  semiarid  south  coast  and  Isabela  agri- 
cultural experiment  substation  in  the  humid  north 
coast  of  Puerto  Rico  were  selected  as  representa- 
tive locations  in  each  region.  Field  work  was  con- 
ducted during  the  winter  at  Fortuna:  drip,  micros- 
prinkler  and  furrow  irrigation  increased  commer- 
cial yield  of  (mature  grien  +  red)  staked  tomatoes 
by  112%,  82%,  37%  compared  with  control  plots 
during  the  winter  of  1987.  Values  of  growth  pa- 
rameters were  lowest  in  the  nonirrigated  plots  at 
P=0.05.  Based  upon  tensiometer  readings,  total 
water  application  (mm  per  season  for  120  days) 
was  1050  in  furrow,  611  in  microsprinkler  and  386 
in  drip  irrigation,  respectively,  during  the  winter. 
Seasonal  net  irrigation  requirement  (NIR,  mm)  was 
estimated  with  the  modified  Blaney-Criddle 
USDA-SCS  method  and  was  336  in  normal  years 
and  409  in  dry  years  at  Fortuna,  and  253  in  normal 
years  and  3 1 1  in  dry  years  at  Isabela  in  the  winter. 
Total  NIR  was  399  in  normal  years  and  492  in  dry 
years  at  Fortuna,  and  262  in  normal  years  and  357 
in  dry  years  at  Isabela  in  summer.  Consumptive  use 
(CU)  at  Fortuna  was  7-7.6%  higher  than  CU  at 
Isabela.  NIR  at  Fortuna  was  25-35%  higher  than  at 
Isabela.  At  Fortuna  sweet  pepper  yield  and  values 
of  growth  parameters  were  lowest  in  the  nonirri- 
gated plots  at  P=0.05  during  the  winter  and 
summer.  Drip,  microsprinkler  and  furrow  irriga- 
tion increased  commercial  yield  of  sweet  pepper 
by  168%,  115.5%,  and  52%  compared  to  that  of 
control  plots  during  the  winter,  and  186%, 
119.6%,  and  85%  compared  to  control  plots 
during  the  summer,  respectively.  Growth  param- 
eters versus  days  after  transplanting  relationships 
were  of  sigmoidal  type.  Based  upon  tensiometers  at 
30  cm  depth  and  a  tension  reading  of  15-45  cbar, 
total  water  application  (mm  per  season  for  120 
days)  was  1260  in  furrow,  524  in  microsprinkler 
and  406  in  drip  irrigation  during  the  winter,  and 
951  in  furrow,  542  in  microsprinkler  and  419  in 
drip  irrigation  during  the  summer,  respectively.  No 
field  work  was  conducted  at  Isabela.  Seasonal  net 
irrigation  requirement  (NIR,  mm)  of  sweet  peppers 
was  341  for  winter  and  352  for  summer  in  normal 
years.  (Author's  abstract) 
W90-10295 


COMPUTER  IRRIGATION  SCHEDULING. 

California  State  Univ.,  Fresno.  Center  for  Irriga- 
tion Technology. 
D.  Zoldoske. 

American  Fruit  Grower,  Vol.   108,  No.  4,  p  6-7, 
April  1988.  1  tab. 
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Descriptors:  'Computer  programs,  *Computers, 
•Irrigation  efficiency,  'Irrigation  operation, 
•Scheduling,  Crop  production,  Drip  irrigation,  Ir- 
rigation programs,  Sprinkler  irrigation. 

The  process  of  computer-aided  irrigation  uses  a 
variety  of  field  measurements,  such  as  soil-moisture 
levels,  plant  evapotranspiration  rates,  and  crop- 
stress  curves.  These  field  measurements  are  then 
correlated  with  specific  fields  and  their  acreage, 
soil  types,  crops,  irrigation  methods,  salinity  prob- 
lems, and  historical  weather  data.  The  computer 
program  sorts  out  and  schedules  irrigation  frequen- 
cy and  amount.  The  program  is  best  suited  for 
pressurized  irrigation  systems  such  as  drip  or  mi- 
croirrigation  systems,  or  sprinklers.  (Dublin-PTT) 
W90-10322 


CAREFUL  CHEMIGATION  COULD  HELP 
GROWERS. 

California  State  Univ.,  Fresno.  Center  for  Irriga- 
tion Technology. 

D.  F.  Zoldoske,  and  G.  S.  Jorgensen. 
American  Fruit  Grower,  Vol.  1 10,  No.  4,  p  26-28, 
April  1990. 

Descriptors:  'Agricultural  chemicals,  *Crop  pro- 
duction, 'Irrigation  design,  'Irrigation  efficiency, 
•Irrigation  engineering,  *Safety,  Fertilizers, 
Groundwater  contamination,  Irrigation  water,  Pes- 
ticides, Water  pollution  prevention. 

Chemigation  is  the  use  of  irrigation  systems  to 
apply  chemicals  and  fertilizers  to  crops.  With 
proper  design  and  operation,  applying  chemicals 
though  an  irrigation  system  can  be  very  economi- 
cal and  safe,  if  safety  precautions  are  followed  to 
prevent  source  water  contamination.  A  backflow- 
prevention  valve  is  often  required  on  chemigation 
systems  that  are  connected  to  water  supplies  which 
are  used  for  both  irrigation  and  drinking  water. 
The  Environmental  Protection  Agency  (EPA),  re- 
quires pesticide  manufacturers  to  have  Generic 
Label  Statements  regarding  application  of  their 
products  in  irrigation  systems.  Further  labeling 
requirements  for  materials  intended  for  chemiga- 
tion include  recommendations  for  mixing,  agita- 
tion, and  guidelines  for  the  application  of  the  pesti- 
cide with  regard  to  duration  of  the  water  applica- 
tion. Another  important  system  consideration  is 
application  uniformity,  the  proper  distribution  of 
water,  fertilizers,  and  chemicals.  Over-application 
can  be  expensive  and  may  lead  to  environmental  or 
other  problems.  (Dublin-PTT) 
W90-10323 


EFFICIENCY  IN  IRRIGATION:  THE  CON- 
JUNCTIVE USE  OF  SURFACE  AND  GROUND- 
WATER RESOURCES. 

Winrock  International,  Arlington,  Virginia.  1988. 
196p.  Edited  by  Gerald  T.  O'Mara. 

Descriptors:  'Conjunctive  use,  'Developing  coun- 
tries, 'Irrigation,  'Irrigation  efficiency,  'Water  al- 
location, 'Water  use,  Conferences,  Costs,  Econom- 
ic aspects,  Groundwater  irrigation,  Social  aspects, 
Surface  irrigation,  Water  conservation,  Water 
demand. 

The  results  of  a  conference  held  to  examine  the 
economic  effects  of  the  physical  externality  that  is 
created  when  agricultural  producers  in  developing 
countries  rely  on  a  common  aquifer  or  stream 
system  for  their  water  supply,  are  presented.  The 
additional  costs  producers  impose  on  one  another 
in  pumping  water  from  the  aquifer  can  destroy  the 
social  efficiency  of  the  individual's  decisions  on 
resource  allocation.  The  consensus  of  the  confer- 
ence participants  was  that  the  available  remedies, 
for  coping  with  the  gap  between  private  and  social 
costs  induced  by  such  an  externality,  may  perform 
tolerably  well  in  most  situations  and  that  several 
innovative  approaches  may  improve  the  allocation 
of  resources  in  more  difficult  cases.  Models  are 
reviewed  which  simulate  the  behavior  of  economic 
agents  under  conditions  including  complex 
groundwater-surface  water  interactions  and  specif- 
ic institutional  arrangements.  Several  special  cases 
that  illustrate  significant  aspects  of  the  conjunctive 
use  of  aquifer  and  stream-aquifer  resources  are 
examined.  An  evaluation  was  made  of  the  effects 


of  physical  interdependence  among  agents  on  their 
economic  behavior  in  several  institutional  contexts. 
Although  the  situation  can  be  difficult  when  differ- 
ent sets  of  agents  control  surface  water  and 
groundwater,  there  are  conceptual  and  practical 
grounds  for  expecting  that  the  problem  can  be 
resolved  even  in  difficult  cases.  In  particular,  the 
exclusion  of  farmers  from  active  participation  in 
the  process  has  doomed  past  efforts  to  solve  the 
problems.  Farmers  must  be  brought  into  the  pic- 
ture if  the  requisite  cooperation  and  coordination 
are  to  be  achieved.  (See  W90-10359  thru  W90- 
10373)  (White-Reimer-PTT) 
W90- 10358 


EFFICIENT  USE  OF  SURFACE  WATER  AND 
GROUNDWATER  IN  IRRIGATION:  AN  OVER- 
VIEW OF  THE  ISSUES. 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC.  Agricultural  and  Rural 
Development  Dept. 
G  T.  O'Mara. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 
of  Surface  and  Groundwater  Resources.  Winrock 
International,  Arlington,  Virginia.  1988.  p  1-17,  1 
tab,  14  ref. 

Descriptors:  'Conjunctive  use,  'Developing  coun- 
tries, 'Irrigation,  'Irrigation  efficiency,  'Water  al- 
location, Groundwater  irrigation,  India,  Institu- 
tional constraints,  Model  studies,  Planning,  Surface 
irrigation,  Water  demand,  Water  resources  man- 
agement, Water  use. 

Difficulties  exist  in  achieving  efficient  conjunctive 
use  of  surface  water  and  groundwater  because  of 
middle-aged  irrigation  systems  in  alluvial  basins. 
The  difficulty  is  due  to  both  the  physical  interde- 
pendence of  surface  water  distribution  and  the 
groundwater  aquifer,  and  the  need  to  coordinate 
the  activities  of  two  sets  of  agents-individual  farm- 
ers who  control  tube-well  pumping  and  irrigation 
system  managers  who  control  canal  diversions. 
Along  with  a  better  understanding  of  cooperation 
among  water  users,  there  is  a  need  for  better 
understanding  of  irrigation  management.  Improve- 
ment in  irrigation  operations  has  long  been  neglect- 
ed in  the  search  for  technical  (design  and  invest- 
ment) solutions.  The  mathematical  modeling  and 
computer  methods  required  for  the  more  sophisti- 
cated conjunctive  use  schemes  are  now  being  rap- 
idly diffused;  they  are  part  of  the  engineering 
curricula  of  universities  around  the  world.  But 
although  these  methods  are  being  taught  at  region- 
al universities  in  India,  at  present  it  is  difficult  to 
find  any  of  them  being  applied  in  India.  The  real 
problem  is  neither  analytical  methods  nor  the 
shortage  of  people  with  relevant  skills.  The  real 
problem  is  a  skepticism  about  prospective  gains 
combined  with  resistance  to  institutional  change. 
(See  also  W90  10358)  (White-Reimer-PTT) 
W90-10359 


MARKET  FAILURE  AND  THE  EFFICIENCY 
OF  IRRIGATED  AGRICULTURE. 

Kentucky  Univ.,  Lexington. 

A.  Randall. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 

of  Surface  and  Groundwater  Resources.  Winrock 

International,  Arlington,  Virginia,  p  21-30,  1988.  p 

21-30,  1  tab,  35  ref. 

Descriptors:  'Economic  aspects,  'Economic  effi- 
ciency, 'Irrigation  efficiency,  'Marketing,  Com- 
peting use,  Costs,  Groundwater  irrigation,  Irriga- 
tion practices,  Social  aspects. 

The  concept  of  market  failures,  or  'externalities',  in 
irrigated  agriculture  is  discussed  using  a  conceptu- 
al basis  for  the  diagnosis  of  market  failure,  and  the 
solutions  that  economists  have  suggested.  It  is  gen- 
erally believed  that  there  are  four  kinds  of  circum- 
stances in  which  even  a  fundamentally  competitive 
economy  would  experience  market  failure.  These 
phenomena  are  externality,  public  goods,  common 
property  resources,  and  natural  monopoly.  How- 
ever, all  of  the  valid  analytical  content  of  these 
four  terms  are  also  contained  in  two  alternative 
concepts,  nonexclusiveness  and  nonrivalry.  Persist- 
ent nonexclusiveness  is  a  recipe  for  disaster,  and 
nonrivalry    results    from    some    material    circum- 


stances concerning  the  particular  good  or  the  con- 
ditions under  which  the  good  is  provided  and 
distributed.  Irrigation  economies  are  typically 
characterized  by  interdependencies.  Irrigators 
draw  water  from  a  common  river,  channel,  or 
groundwater  pool,  and  the  tailwaters  return  to  the 
groundwater  or  the  river  downstream.  Channels 
are  congestible,  and  during  times  of  peak  water 
demand  users  impose  costs  on  one  another.  Uncon- 
trolled individual  pumping  of  groundwater  leads  to 
excessive  extraction,  which  lowers  the  water  table 
and  increases  pumping  costs  for  all  irrigators.  This 
problem  is  often  diagnosed  as  a  physical  externali- 
ty, whereas  here  it  is  considered  to  be  a  case  of 
nonexclusiveness  with  rivalry.  Structuring  private 
pumping  may  be  possible  with  reputation  effects, 
monitoring  of  water  tables,  and  partial  monitoring 
of  individual  withdrawals.  Here,  the  chances  for  a 
stable  cooperative  solution  increase.  Principal- 
agent  models  may  suggest  ingenious  systems  of 
incentives  and  signals  to  induce  low-level  public 
employees  to  better  serve  the  objectives  of  the 
principal,  the  irrigation  community.  (See  also  W90- 
10358)  (White-Reimer-PTT) 
W90-10360 


LEGAL  CONSIDERATIONS  FOR  COPEMG 
WITH  EXTERNALITIES  IN  IRRIGATED  AG- 
RICULTURE. 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  6E. 

W90- 10361 


RESPONSES  TO  SOME  OF  THE  ADVERSE 
EXTERNAL  EFFECTS  OF  GROUNDWATER 
WITHDRAWALS  EM  CALIFORNIA. 

California  State  Dept.  of  Water  Resources,  Los 
Angeles. 
J.  J.  Coe. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 
of  Surface  and  Groundwater  Resources.  Winrock 
International,  Arlington,  Virginia.  1988.  p  51-57,  1 
fig- 
Descriptors:  'California,  'Economic  aspects, 
'Groundwater  depletion,  'Groundwater  irrigation, 
'Groundwater  management,  'Overdraft,  'Water 
demand,  Case  studies,  Groundwater  mining, 
Groundwater  quality,  Kern  County,  Los  Angeles 
County,  Orange  County,  Santa  Clara  Valley, 
Water  resources  management. 

A  summary  of  California's  problems  with  ground- 
water overdraft  is  presented  along  with  several 
case  studies  to  illustrate  the  problem.  California 
suffers  from  a  maldistribution  of  water  supply  and 
demand  with  respect  to  both  location  and  time. 
Most  of  California's  supply  is  in  the  northern  part 
of  the  state,  where  natural  replenishment  occurs 
during  the  winter.  Most  of  the  demand  for  water 
comes  from  the  south  and  occurs  in  the  summer. 
Seventy-three  percent  of  the  state's  runoff  occurs 
north  of  Sacramento,  but  75%  of  the  state's  water 
use  occurs  south  of  this  point.  The  groundwater 
overdraft  has  caused  the  following  adverse  effects, 
or  externalities:  (1)  increased  groundwater  pump- 
ing lifts  and  costs;  (2)  well  deepening  and  pump 
lowering;  (3)  land  subsidence;  (4)  degradation  of 
water  quality  (including  intrusion  of  seawater;  (5) 
exclusion  of  some  pumpers  from  the  water  supply; 
and  (6)  a  change  in  crop  patterns  to  higher  paying 
crops  or,  eventually,  to  nonirrigated  crops.  Case 
histories  of  various  aspects  of  these  effects  are 
presented  for  Santa  Clara  Valley,  the  Coastal  Plain 
of  Los  Angeles  County,  the  Coastal  Plain  of 
Orange  County,  and  Kern  County  (within  the  San 
Joaquin  Valley).  Legislation  was  introduced  to 
create  local  groundwater  management  districts 
that  would  recommend  plans  to  the  State  Water 
Resources  Control  Board  for  evaluation  and  com- 
ment, but  the  legislation  was  never  passed  due  to 
strong  opposition  from  water  agencies  in  areas 
where  groundwater  management  had  already  been 
implemented  and  in  areas  where  overdraft  existed. 
(See  also  W90-10358)  (White-Reimer-PTT) 
W90- 10362 
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DEVELOPMENT  OF  GROUNDWATER  FOR 
AGRICULTURE  IN  THE  LOWER  YELLOW 
RIVER  ALLUVIAL  BASIN. 

Ministry  of  Water  Resources  and  Electric  Power, 

Beijing  (China). 

R.  Huang. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 

of  Surface  and  Groundwater  Resources.  Winrock 

International,  Arlington,  Virginia.  1988.  p  80-84,  1 

fig- 

Descriptors:  'China,  'Groundwater  irrigation, 
♦Groundwater  management,  'Huang  He  Basin, 
♦Irrigation  practices,  'Water  resources  manage- 
ment, Drawdown,  Groundwater  mining,  Irrigation 
efficiency,  Irrigation  wells,  Saline  soils,  Tubewells, 
Water  resources  development,  Water  use. 

The  combination  of  an  abundant  supply  of  high- 
riding  river  water,  from  China's  Yellow  River, 
surrounded  by  low-lying  fertile  soils  makes  the 
North  China  Plain  well  suited  to  gravity  irrigation 
systems.  Rainfall  totals  vary  from  place  to  place, 
and  80%  of  the  annual  precipitation  occurs  be- 
tween June  and  September.  As  a  result  the  plain  is 
subject  to  both  drought  and  waterlogging.  Soil 
salinity  is  another  problem  that  limits  agricultural 
production  in  the  area.  In  the  past  decade  almost 
1.4  million  tubewells  were  constructed  in  the 
North  China  Plain.  As  a  result  the  groundwater 
table  has  been  lowered  to  a  depth  of  3-4  meters  in 
most  places,  and  the  area  of  saline  land  has  been 
reduced  considerably.  Well  irrigation  in  the  area 
has  also  led  to  impressive  increases  in  agricultural 
production.  However,  problems  that  have  oc- 
curred in  connection  with  the  development  of 
wells  and  well-canal  irrigation  include:  (1)  draw- 
down of  the  water  table;  (2)  poor  quality  and 
deterioration  of  wells;  and  (3)  low  efficiency  and 
high  consumption.  For  the  near  future  the  devel- 
opment of  groundwater  for  agriculture  in  the 
North  China  Plain  will  focus  on  the  following:  (1) 
renewing  existing  wells;  (2)  drilling  wells  in  canal 
irrigated  areas;  (3)  improving  water  management 
practices;  (4)  reclaiming  saline  shallow  groundwat- 
er, reusing  drainage  water,  and  cultivating  salt- 
tolerant  crops;  (5)  implementing  the  Interbasin 
Water  Transfer  Project  from  the  Yangtze  River  to 
the  Huang-Hai  Plain;  and  (6)  enacting  legislation 
on  groundwater  use  and  development.  (See  also 
W90-10358)  (White-Reimer-PTT) 
W90- 10364 


EFFICIENT  CONJUNCTIVE  USE  OF  SUR- 
FACE AND  GROUNDWATER  IN  THE  PEO- 
PLE'S VICTORY  CANAL. 

Ministry  of  Water  Resources  and  Electric  Power, 

Beijing  (China). 

L.  Cai. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 

of  Surface  and  Groundwater  Resources.  Winrock 

International,  Arlington,  Virginia.  1988.  p  84-87,  1 

fig,  1  tab. 

Descriptors:  'China,  'Conjunctive  use,  'Ground- 
water irrigation,  'Irrigation  efficiency,  'Irrigation 
practices,  'Surface  irrigation,  'Water  allocation, 
•Water  resources  management,  Canal  irrigation, 
Competing  use,  Irrigation,  Well  irrigation. 

The  People's  Victory  Canal  Irrigation  system  is  a 
representative  example  of  the  conjunctive  use  of 
surface  and  groundwater  resources  in  the  lower 
Yellow  River  alluvial  basin.  Water  for  the  People's 
Victory  Canal  irrigation  system  comes  from  three 
sources:  precipitation,  river  flow  diverted  from  the 
Yellow  River,  and  groundwater  in  the  system.  The 
Yellow  River  is  the  main  source  of  water  for 
irrigation.  Groundwater  is  plentiful  within  a  depth 
of  50  meters,  and  the  main  source  of  groundwater 
recharge  is  seepage  of  irrigation  water;  infiltration 
of  rainfall  is  a  minor  source.  Conjunctive  use  of 
surface  and  groundwater  in  the  People's  Victory 
Canal  system  consists  of  using  both  wells  and 
canals  for  irrigation,  recharging  the  groundwater 
with  water  from  the  canal  system,  and  using 
groundwater  for  nonagricultural  purposes.  The 
conjunctive  use  of  surface  and  groundwater  by 
well-canal  irrigation  has  been  implemented  to 
achieve  a  number  of  goals:  (1)  to  rationalize  the  use 
of  water  resources;  (2)  to  reduce  waterlogging;  (3) 
to  prevent  secondary  salinization;   (4)  to  reduce 


sedimentation;  (5)  to  ensure  timely  irrigation;  and 
(6)  to  increase  the  irrigation  benefit.  (See  also  W90- 
10358)  (White-Reimer-PTT) 
W90- 10365 


ALL  IS  NOT  WELLS  IN  NORTH  CHINA:  IRRI- 
GATION IN  YUCHENG  COUNTY. 

Cornell  Univ.,  Ithaca,  NY. 

J.  E.  Nickum. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 

of  Surface  and  Groundwater  Resources.  Winrock 

International,  Arlington,  Virginia.  1988.  p  87-95,  3 

fig,  2  tab,  17  ref,  2  append. 

Descriptors:  'China,  'Conjunctive  use,  'Irrigation 
practices,  'Water  allocation,  'Water  resources 
management,  Groundwater  irrigation,  Irrigation 
efficiency,  Salinization,  Surface  irrigation,  Water 
use,  Yucheng  County. 

The  development  of  irrigation  on  the  North  China 
Plain,  particularly  in  Yucheng  County  in  North- 
western Shandong  Province,  was  examined.  This 
area  has  developed  both  surface  and  groundwater 
sources.  Although  Yucheng  County  has  succeeded 
somewhat  in  restraining  the  increase  of  saliniza- 
tion, it  has  done  so  without  an  effective  incentive 
to  encourage  the  use  of  wells.  Furthermore,  water 
management  policy  at  the  state  level  has  developed 
less  as  a  well-planned,  centralized  approach 
through  a  single  agency  than  as  the  outcome  of  a 
political  process  involving  multiple  agencies  with 
different  objectives  and  constituencies.  The  water 
regime  in  this  area  exhibits  many  features  common 
to  North  China:  (1)  concentration  of  precipitation 
in  the  summer;  (2)  extreme  year-to-year  variation 
in  precipitation;  and  (3)  high  potential  evapotran- 
spiration.  Until  major  agricultural  practices 
changed  in  the  past  decade,  the  conjunctive  use  of 
surface  and  groundwater  sources  was  not  a  big 
issue  in  most  parts  of  the  North  China  Plain. 
Irrigators  who  have  a  choice  strongly  prefer  sur- 
face sources.  Tubewells  are  used  at  less  than  one- 
third  of  their  capacity  due  to  water  quality,  techni- 
cal inefficiency,  management  organization,  and 
costs.  Although  well  irrigation  costs  more,  many 
of  China's  decision  makers  worry  that  neglecting 
wells  in  areas  where  they  could  be  used  will  aggra- 
vate salinization  problems.  In  practice,  the  primary 
means  of  ensuring  that  those  who  have  wells  or 
who  are  in  'well-use  zones'  do  not  use  surface 
water  is  to  withhold  it,  through  scheduling  and, 
more  drastically,  through  engineering  means.  In 
spite  of,  or  perhaps  because  of,  agency  conflicts  of 
interest  and  a  certain  amount  of  anarchy  among 
irrigators,  crop  yields  and  farm  incomes  have  in- 
creased markedly  since  1979  while  the  saline  area 
has  declined  significantly.  (See  also  W90-10358) 
(White-Reimer-PTT) 
W90- 10366 


NEW  APPROACHES  TO  USING  MATHEMAT- 
ICAL PROGRAMMING  FOR  RESOURCE  AL- 
LOCATION. 

Harvard  Univ.,  Cambridge,  MA. 
P.  P.  Rogers,  J.  J.  Harrington,  and  M.  B.  Fiering. 
IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 
of  Surface  and  Groundwater  Resources.  Winrock 
International,  Arlington,  Virginia.  1988.  p  122-126, 
2  fig,  2  tab,  22  ref. 

Descriptors:  'Agricultural  water,  'Irrigation  man- 
agement, 'Mathematical  models,  'Model  studies, 
•Resource  allocation,  'Resources  management, 
'Systems  analysis,  'Water  allocation,  Agriculture, 
Decision  making,  Optimization. 

Using  models  to  optimize  water  resource  alloca- 
tion has  been  enthusiastically  taken  up  by  agricul- 
tural experts.  However,  there  are  problems  which 
receive  little  attention  from  practitioners-problems 
dealing  with  whether  the  model  is  adequate  and 
with  how  the  results  are  evaluated  once  the  model 
has  been  specified  and  run.  The  difficulties  in- 
volved in  specifying  a  model,  defining  its  param- 
eters, and  selecting  a  solution  (preferably  selecting 
one  of  the  many  optimal  solutions  or  a  more  attrac- 
tive nearly  optimal  solution  instead  of  the  global 
optimum  to  which  the  solution  first  is  directed)  are 
assessed.  Using  examples  of  resource  allocation 
studies  it  is  demonstrated  that  systems  analysis,  or 


optimization,  is  frequently  not  so  much  misused  as 
underused  in  its  capacity  to  identify  a  wide  range 
of  alternative  solutions  whose  characteristics  might 
be  quite  distinct  and  which  might  form  the  basis 
for  negotiation  between  potential  beneficiaries.  It  is 
proposed  that  systems  analysis  be  used  to  identify 
the  negotiation  frontier,  as  part  of  a  larger  activity 
which  looks  carefully  at  models,  particularly  the 
very  large  ones  which  have  recently  come  to  be 
accepted  without  significant  consideration  of  the 
reliability  of  their  parameters  and  the  relative  flat- 
ness of  their  objective  functions.  Such  efforts  to 
use  models  more  humanely  and  to  reduce  their 
scale  so  that  they  become  less  of  a  computational 
burden  may  provide  more  insight  into  the  decision 
making  process.  (See  also  W90-10358)  (White- 
Reimer-PTT) 
W90-10368 


MODELING  EFFICIENT  CONJUNCTIVE  USE 
OF  WATER  IN  THE  INDUS  BASIN. 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC.  Agricultural  and  Rural 
Development  Dept. 
G.  T.  O'Mara,  and  J.  H.  Duloy. 
IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 
of  Surface  and  Groundwater  Resources.  Winrock 
International,  Arlington,  Virginia.  1988.  p  128-138, 
2  fig,  10  tab,  23  ref. 

Descriptors:  'Agricultural  water,  'Conjunctive 
use,  'Economic  aspects,  *Indus  River  Basin,  •Irri- 
gation management,  *Model  studies,  'Pakistan, 
'Water  costs,  'Water  use,  Agriculture,  Costs, 
Drainage  canals,  Groundwater  irrigation,  Invest- 
ment, Public  policy,  Saline  groundwater,  Surface 
irrigation,  Tubewells. 

Gains  of  17-20%  in  agricultural  production  and  14- 
16%  in  employment  are  possible  in  the  Indus 
Basin,  given  more  efficient  allocation  and  manage- 
ment of  surface  and  groundwater.  These  large 
gains  were  estimated  by  holding  everything  else 
constant  and  by  making  conservative  assumptions 
for  water  supply.  However,  these  gains  require 
optimally  coordinated  use  of  surface  and  ground- 
waters. The  necessary  steps  for  achieving  efficient 
conjunctive  use  require  investments  for  drainage  in 
saline  groundwater  areas  and  eventual  public  con- 
trol of  private  tubewell  withdrawals  in  the  fresh 
groundwater  areas  by  some  combination  of  taxes, 
subsidies,  quotas,  fees,  and  prices.  These  steps  can 
be  regarded  as  adjustment  costs  in  a  transition 
toward  more  efficient  resource  use.  The  subsidy 
costs  might  be  unnecessary  in  practice  since  simu- 
lation experiments  have  shown  that  improved  agri- 
cultural technology  shifts  the  optimal  control  from 
a  subsidy  to  a  tax.  However,  large  drainage  invest- 
ments will  be  required  to  achieve  the  gains  project- 
ed since  these  depend  on  large  increases  in  canal 
diversions  to  saline  groundwater  areas.  Until  such 
drainage  investments  are  in  place,  only  limited 
gains  are  possible  from  increases  in  canal  diver- 
sions. Control  over  private  tubewell  pumping  is 
not  needed  at  present  since  subsidies  to  encourage 
greater  pumping  are  unnecessary  until  significant 
increases  in  drainage  capacity  exist,  and  with 
present  water-table  depths  of  less  than  20  feet  (6 
meters)  in  almost  all  fresh  groundwater  areas,  there 
is  so  far  no  need  for  taxation  to  discourage  exces- 
sive withdrawals.  (See  also  W90- 10358)  (Author's 
abstract) 
W90- 10369 


ESTIMATING  THE  EXTERNALITIES  OF 
GROUNDWATER  USE  IN  WESTERN  ARGEN- 
TINA. 

Pontificia  Univ.  Catolica  de  Chile,  Santiago.  Eco- 
nomics Inst. 
J.  A.  Zapata. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 
of  Surface  and  Groundwater  Resources.  Winrock 
International,  Arlington,  Virginia.  1988.  p  141-154, 
4  tab,  7  ref. 

Descriptors:  'Agricultural  water,  'Argentina, 
•Groundwater  use,  *Irrigation  practices,  'Model 
studies,  Agriculture,  Externalities,  Selective  with- 
drawal, Water  costs,  Water  level,  Water  table  fluc- 
tuations. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Control  Of  Water  On  The  Surface — Group  4A 


The  supply  of  irrigation  water  imposes  the  funda- 
mental constraint  on  the  agricultural  output  of 
Mendoza,  Argentina.  A  model  was  developed  and 
tested  to  determine  the  external  effects  of  pump 
irrigation.  The  model  analyzed  corresponds  to  a 
steady  state  in  which  net  inflows  to  the  aquifer  are 
a  function  of  the  level  of  the  water  table,  which  in 
turn  is  influenced  by  pumping  withdrawals.  Under 
the  assumption  that  net  inflows  are  limited  only  by 
the  amount  of  water  in  the  aquifer  and  not  by 
external  supply,  there  exists  a  unique  steady-state 
level  of  the  water  table  for  each  rate  of  pumping 
withdrawal.  The  size  of  the  externality  is  estimated 
in  two  steps.  The  first  step  is  to  estimate  a  reduced- 
form  equation  reflecting  both  the  demand  and 
supply  forces.  The  second  crucial  coefficient  is 
that  of  the  lagged  level  of  the  water  table.  Using 
this  model  it  was  determined  that:  (1)  the  hydrolo- 
gical  structure  of  Mendoza  is  such  that  an  inverse 
relationship  exists  between  the  rate  of  withdrawal 
of  groundwater  and  the  level  of  the  water  table;  (2) 
the  influence  of  withdrawals  of  groundwater  on 
the  level  of  the  water  table  persists  at  a  significant 
rate  for  several  months  after  those  withdrawals;  (3) 
the  size  of  the  effect  of  withdrawals  on  the  level  of 
the  water  table  critically  depends  on  the  point  in 
the  irrigation  season  at  which  those  withdrawals 
are  make;  and  (4)  the  pattern  of  property  rights  in 
the  Mendoza  region  is  such  that  individual  farmers 
will,  in  calculating  their  private  costs  consider  only 
a  portion  of  the  total  costs  of  withdrawing  ground- 
water; and  (5)  as  a  result  of  the  above,  the  market 
equilibrium  leads  to  inefficient  use  of  groundwater 
since  social  cost  exceeds  private  cost  by  10  to  34 
percent.  (See  also  W90- 10358)  (White-Reimer- 
PTT) 
W90- 10370 


RISK  AVERSION  IN  CONJUNCTIVE  WATER 
USE. 

Geological  Survey,  Menlo  Park,  CA. 

J.  D.  Bredehoeft,  and  R.  A.  Young. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 

of  Surface  and  Groundwater  Resources.  Winrock 

International,  Arlington,  Virginia.  1988.  p  155-167, 

16  fig,  8  tab,  6  ref. 

Descriptors:  'Agricultural  water,  *Colorado, 
'Conjunctive  use,  'Economic  aspects,  'Ground- 
water irrigation,  'Irrigation  water,  'Surface  water, 
Hydrologic  models,  Model  studies,  Selective  with- 
drawal, South  Platte  River,  Surface-groundwater 
relations,  Water  costs,  Well  capacity. 

rhe  South  Platte  River  system  of  Colorado  uses 
surface  and  groundwater  conjunctively  for  irriga- 
:ion.  Yet  actual  well  capacity  is  approximately 
sufficient  to  irrigate  the  entire  area.  In  order  to 
jxamine  the  objectives  of  the  individual  farmers,  a 
lydrologic  model  was  coupled  with  an  economic 
nodel.  A  simulation  model  that  captured  many  of 
:he  essential  elements  of  both  the  hydrologic 
iystem  and  the  economics  of  allocating  irrigation 
.vater  was  used  to  investigate  a  hypothetical  reach 
sf  stream  and  interconnected  aquifer  which  sup- 
jorted  an  agricultural  economy.  The  evaluation 
ittempted  to  determine  the  role  of  the  variation  in 
water  supplies  in  motivating  farmers'  investments 
n  groundwater  capacity.  It  was  determined  that 
ising  the  groundwater  aquifer  as  a  reservoir  in  a 
:onjunctive  water  system  such  as  that  typified  by 
he  South  Platte  in  Colorado  greatly  increases  the 
:conomic  benefits  to  be  derived  from  the  system. 
ITie  resujts  suggest  that  under  the  current  econom- 
c  conditions  existing  in  the  area  the  most  reasona- 
)le  groundwater  capacity  is  a  total  capacity  capa- 
)le  of  irrigating  all  the  available  acreage  with 
Sroundwater.  It  is  further  suggested  that  the  addi- 
ional  costs  of  pumping  groundwater  are  not  signif- 
cant.  Installing  sufficient  pumping  capacity  to  irri- 
jate  all  available  acreage  has  two  benefits:  it  maxi- 
nizes  the  expected  net  benefit,  and  it  reduces  the 
/ariance  in  expected  income  to  nearly  zero.  The 
wesent  Colorado  plan  of  5%  flow  augmentation 
nay  be  small  in  really  dry  years.  It  is  expected  that 
lugmentation  capacity  approaching  10%  may  be 
lecessary  in  such  dry  years  as  occurred  from  1953 
o  1956.  As  pumping  capacity  is  installed  in  a 
lonjunctive  use  system,  the  value  of  flow  forecasts 
liminishes  since  poor  forecasts  are  compensated 
or  by  pumping  from  the  wells.  (See  also  W90- 
0358)  (White-Reimer-PTT) 


W90- 10371 


GROUNDWATER  AS  A  CONSTRAINT  TO  IR- 
RIGATION. 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Rome  (Italy). 

R.  G.  Thomas. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 

of  Surface  and  Groundwater  Resources.  Winrock 

International,  Arlington,  Virginia.  1988.  p  168-176, 

3  fig,  5  tab. 

Descriptors:  'Arid  lands,  'Groundwater  irrigation, 
'Irrigation  efficiency,  'Libya,  'Qatar,  'Water  re- 
quirements, Agricultural  water,  Economic  aspects, 
Groundwater  recharge,  Regional  planning,  Water 
use. 

Two  arid  countries,  Qatar  and  Libya,  were  ana- 
lyzed to  illustrate  the  complex  economic  and  social 
effects  of  using  groundwater  for  irrigation.  Esti- 
mates of  future  water  use  in  Qatar  were  based  on 
population  projections  and  take  into  account  vari- 
ous government  policies.  Desirable  policies  include 
the  achievement  of  various  levels  of  food  self- 
sufficiency  and  the  expansion  of  light  industry. 
Water  requirements  were  estimated  for  various 
levels  of  food  production;  optimal  cropping  pat- 
terns, labor,  and  other  factors  were  taken  into 
account.  A  major  cost  is  the  large  amount  of 
desalinized  water  needed.  Although  future  water 
requirements  for  domestic  supply  have  been  pre- 
dicted in  Libya,  they  are  not  at  all  clear,  since 
future  water  requirements  for  agriculture  depend 
on  a  variety  of  policies,  resources,  and  factors.  The 
latest  and  most  reliable  estimate  of  average  natural 
groundwater  replenishment  from  surface  streams 
and  rainfall  is  about  195  cu  m/y.  In  1983  there  was 
an  estimated  deficit  being  drawn  from  groundwat- 
er storage  of  about  435  million  cubic  meters  a  year. 
Water  will  be  saved  only  by  sophisticated  irriga- 
tion systems,  which  will  in  turn  require  increasing- 
ly skilled  farmers.  Qatar  and  Libya  are  examples  of 
areas  that  are  water-short  and  money-rich.  Engi- 
neering strategies  for  achieving  the  ideal  of  food 
self-sufficiency  are  costly,  and  nonengineering 
strategies  are  difficult  from  a  social  point  of  view. 
(See  also  W90- 10358)  (White-Reimer-PTT) 
W90- 10372 


IRRIGATION  MANAGEMENT  AND  SCHED- 
ULING: STUDY  OF  AN  IRRIGATION  SYSTEM 
IN  INDIA. 

Operations  Research  Group,  Baroda,  India. 

D.  N.  Basu,  and  P.  Ljung. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 

of  Surface  and  Groundwater  Resources.  Winrock 

International,  Arlington,  Virginia.  1988.  p  178-194, 

4  fig,  12  tab,  3  ref. 

Descriptors:  'Agricultural  water,  'Conjunctive 
use,  'India,  'Irrigation  efficiency,  'Irrigation  pro- 
grams, 'Model  studies,  Groundwater  irrigation, 
Water  policy,  Water  resources  management. 

An  irrigation  schedule  was  developed  for  conjunc- 
tive use  to  improve  the  equity  and  efficiency  of  a 
traditional  irrigation  system  in  India.  The  objec- 
tives of  the  study  were  to:  (1)  develop  an  irrigation 
schedule  that  applies  to  the  lowest  level  of  the 
distribution  network  and  achieves  higher  overall 
efficiency  in  water  use  by  supplementing  canal 
irrigation  with  groundwater;  (2)  estimate  the  mar- 
ginal returns  from  exploiting  additional  ground- 
water through  an  irrigation  schedule  conjunctive 
system;  (3)  maximize  the  favorable  effects  of  exter- 
nalities to  achieve  higher  agricultural  production 
and  more  equitable  water  distribution;  and  (4)  iden- 
tify the  operational  constraints  and  policy  issues 
for  conjunctive  irrigation  management  and  sched- 
uling. In  order  to  meet  these  objectives  four  ele- 
ments were  addressed:  (1)  the  development  of  an 
appropriate  irrigation  management  system  through 
conjunctive  use;  (2)  the  use  of  a  simple  model  to 
demonstrate  the  potential  benefits  of  irrigation 
scheduling;  (3)  a  detailed  examination  of  the  de- 
mands made  on  the  groundwater  system  by  the 
adoption  of  the  appropriate  irrigation  schedule  for 
a  conjunctive  system;  and  (4)  identification  of  the 
policy  issues  and  constraints  involved  in  develop- 
ing the  approach.   A  detailed  description  of  the 


project  construction  elements,  performance, 
groundwater  exploitation,  study  outlets,  conjunc- 
tive use,  model  structure,  and  sample  results  are 
provided.  The  results  indicate  the  physical  and 
economic  feasibility  of  a  strategy  for  irrigation 
management  and  scheduling  which  takes  into  ac- 
count the  varying  availability  of  canal  water  and 
high  losses  in  the  system.  The  approach  is  also 
consistent  with  farmer  behavior,  concerning  the 
practice  of  supplementing  canal  water  with 
groundwater,  particularly  when  canal  water  is  lim- 
ited. (See  also  W90- 10358)  (White-Reimer-PTT) 
W90- 10373 


INFLUENCE  OF  IRRIGATION  AND  DRAIN- 
AGE. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 10392 


CONSEQUENCES  OF  IRRIGATED  AGRICUL- 
TURE IN  ARID  AND  SEMIARID  AREAS  ON 
GROUNDWATER. 

M.  C.  Agarwal,  A.  C.  Goel,  and  R.  K.  Malik. 
IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy,  Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West   Germany.    1986.   p   233-242.   5   tab,   6   ref. 

Descriptors:  'Agricultural  practices,  'Arid  lands, 
'Groundwater  pollution,  'Water  pollution 
sources,  'Water  table  decline,  'Water  table  rise, 
Annual  precipitation,  Climatology,  Drainage  sys- 
tems, Groundwater  quality,  India. 

The  Haryana  State  (Lat  27  degrees  39  minutes  to 
30  degrees  55.5  minutes  N,  Long  74  degrees  27.8 
minutes  to  77  degrees  36.5  minutes  E)  can  be 
divided  into  two  main  hydrological  zones.  One 
zone  lies  in  the  northeastern  part,  receiving  annual 
rainfall  of  500-1000  mm  and  having  good  quality 
groundwater.  The  other  zone  lies  in  the  central 
and  south  western  region  of  the  state,  receiving 
300-500  mm  annual  rainfall  and  having  brackish 
groundwater.  Introduction  of  canal  irrigation  in 
this  second  zone  has  led  to  a  rapid  rise  in  the  water 
table.  During  the  period  1974-81,  the  rise  in  water 
table  ranged  from  0.55  to  4.89  m,  whereas  in  areas 
having  good  quality  groundwater  a  fall  in  the 
water  table  ranging  from  0.69  to  1.12  m  has  been 
observed.  Due  to  the  rapid  rise  in  the  water  table, 
in  about  23.6  %  of  the  area  of  the  state  the  water 
table  was  within  3.0  m  of  ground  surface  in  1979. 
Because  of  the  prevailing  poor  groundwater  qual- 
ity and  various  agro-climatic  conditions,  the  water 
table  at  this  depth  has  the  potential  to  cause  soil 
salinization.  In  order  to  maintain  the  productivity 
of  these  lands,  control  of  the  rising  water  table  by 
installation  of  appropriate  drainage  systems  is, 
therefore,  inevitable.  Failing  which,  irrigation  in 
arid  and  semiarid  areas  will  become  a  curse  instead 
of  a  blessing.  (See  also  W90-10388)  (Author's  ab- 
stract) 
W90- 10396 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


INCORPORATION  OF  UNCERTAINTIES  IN 
REAL-TIME  CATCHMENT  FLOOD  FORE- 
CASTING. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-09554 


MANAGEMENT  AND  DEVELOPMENT  OF 
AQUATIC  HABITAT  IN  AGRICULTURAL 
DRAINAGE  SYSTEMS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   6G. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4A— Control  Of  Water  On  The  Surface 


W90-09556 


REAL-TIME      OPERATION      OF     TANSHUI 
RIVER  RESERVOIRS. 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-09669 


RESERVOIR  STORAGE  REALLOCATION 
ANALYSIS  WITH  PC. 

D.  T.  Ford. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  3,  p  402- 
416,  May /June  1990.  11  fig,  4  tab,  13  ref. 

Descriptors:  'Computer  models,  *Computer  pro- 
grams, 'Mathematical  models,  'Reservoir  oper- 
ation, 'Reservoirs,  'Simulation  analysis,  'Water 
allocation,  Reservoir  storage,  Water  supply  pro- 
files, Water  use  efficiency. 

Reallocation  of  storage  may  increase  a  reservoir's 
capability  to  satisfy  municipal  and  industrial  water- 
supply  demands.  The  reallocation,  however,  simul- 
taneously may  decrease  the  reservoir's  capability 
to  satisfy  competing  demands.  A  PC-based  reser- 
voir-operation simulator  was  developed  to  provide 
information  about  such  trade-offs.  The  simulator 
accounts  for:  (1)  Gain  and  loss  of  water  in  the 
reservoir;  (2)  Gain  and  loss  of  water  between  the 
reservoir  and  a  downstream  demand  point  and  (3) 
Loss  of  water  at  the  downstream  water  point.  The 
user  controls  the  sequence  of  data  preparation  and 
simulation  with  a  set  of  menus.  The  user  'fills  in  the 
blanks'  in  data-entry  screens  to  define  system  char- 
acteristics, storage  allocation,  and  hydrologic 
inputs.  The  output  was  specifically  designed  for 
the  PC,  and  included  the  capability  to  write  files 
that  may  be  read  by  spreadsheet  and  graphical- 
display  programs.  This  state-of-the-art  interface  ex- 
pedites the  edit-simulate-evaluate  cycle,  permitting 
the  civil  engineer  to  search  for  solutions  to  water- 
use  problems,  rather  than  for  solutions  to  comput- 
er-use problems.  (Author's  abstract) 
W90-09673 


EVALUATION  OF  SOME  COMMON  AQUAT- 
IC MACROPHYTES  CULTIVATED  IN  EN- 
RICHED WATER  AS  POSSIBLE  SOURCE  OF 
PROTEIN  AND  BIOGAS. 

Burdwan  Univ.  (India).  Dept.  of  Botany. 

For  primary  bibliographic   entry   see  Field   5D. 
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IMPROVED  HYDROLOGIC  FORECASTING-- 
RESULTS  FROM  A  WMO  REAL-TIME  FORE- 
CASTING EXPERIMENT. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
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FLOOD  OF  JULY  1-2,  1987,  IN  NORTH-CEN- 
TRAL OHIO. 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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FLOOD    OF    JANUARY    1982    IN    THE    SAN 
FRANCISCO  BAY  AREA,  CALIFORNIA. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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DETERMINATION  OF  FLOOD  HYDRO- 
GRAPHS  FOR  STREAMS  IN  SOUTH  CAROLI- 
NA: VOLUME  1.  SIMULATION  OF  FLOOD 
HYDROGRAPHS  FOR  RURAL  WATERSHEDS 
IN  SOUTH  CAROLINA. 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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ALTERNATIVES  IN  REGULATED  RTVER 
MANAGEMENT. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  344p. 
Edited  by  James  A.  Gore  and  Geoffrey  E.  Petts. 

Descriptors:  'Flood  control,  'Management  plan- 
ning, 'Regulated  flow,  'River  management, 
'River  training,  Aquatic  habitats,  Dams,  Fisheries, 
Hydraulic  engineering,  Instream  flow,  Instream 
water  use,  Runoff. 

River  regulation  offers  the  benefits  of  stabilized 
runoff  patterns,  providing  flood  control  and  year- 
round  water  supply,  and  electricity  generation  on 
demand.  Against  these  must  be  weighed  the  eco- 
logical effects  on  downstream  areas.  The  ecologi- 
cal effects  of  river  regulation  have  become  a  major 
focus  of  environmental  research.  The  present 
volume  is  intended  as  a  source  for  stream  managers 
in  meeting  and  adjusting  release  requirements  to 
meet  environmental  objectives.  Topics  include:  ec- 
ological management  of  regulated  rivers  in  per- 
spective; water  temperature,  dissolved  oxygen,  and 
turbidity  control  in  reservoir  releases;  water  qual- 
ity modeling  of  regulated  streams;  flushing  flows; 
alternative  channelization  procedures;  channel  en- 
gineering and  erosion  control;  use  of  the  instream 
habitat  improvement  methodology  in  mitigating 
the  adverse  effects  of  river  regulation  on  fisheries; 
flood  plain  fisheries  management;  mitigation  of  im- 
pacts to  riparian  vegetation  on  western  montane 
streams;  models  for  predicting  benthic  macroinver- 
tebrate  habitat  suitability  under  regulated  flows; 
application  of  a  classification  and  prediction  tech- 
nique based  on  macroinvertebrates  to  assess  the 
effects  of  river  regulation;  instream  habitat  model- 
ing techniques;  and  alternative  approaches  to  pre- 
dicting trout  populations  from  habitat  in  streams. 
(See  W90-09998  thru  W90-10010)  (Rochester- 
PTT) 
W90-09997 


PERSPECTIVES  FOR  THE  ECOLOGICAL 
MANAGEMENT  OF  REGULATED  RIVERS. 

Loughborough  Univ.  of  Technology  (England). 

Dept.  of  Geography. 

G.  E.  Petts. 

IN:  Alternatives  in  Regulated  River  Management. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  3- 

24,  4  fig,  4  tab,  110  ref. 

Descriptors:  'Ecological  effects,  'Multipurpose 
projects,  'Regulated  flow,  'River  management, 
'River  regulations,  Africa,  Aquatic  habitats, 
Design  criteria,  Developing  countries,  Fisheries, 
Flood  control,  Hydraulic  engineering,  Instream 
flow,  Instream  water  use,  Zambezi  River. 

Since  about  3000  B.C.,  efforts  have  been  made  to 
regulate  rivers  for  the  benefit  of  agriculture.  Now 
many  other  purposes  are  cited,  including  flood 
control,  industrial  uses,  navigation,  fisheries,  and 
recreation  and  leisure.  The  ecological  impact  of 
river  regulation  schemes  is  considered,  including  a 
conceptual  framework  for  the  evaluation  of  that 
impact,  tools  available  for  mitigation  of  effects  and 
even  enhancement  of  river  ecosystems,  and  prob- 
lems of  implementing  policies  for  the  ecological 
management  of  regulated  rivers.  Regulation  of  the 
Zambezi  River  is  emphasized  as  an  example.  As- 
sessment of  the  environmental  impact  of  river  reg- 
ulation requires  consideration  of  spatial  dimensions 
(global  and  catchment  scales)  and  the  temporal 
dimension.  Three  approaches  to  potentially  harm- 
ful river  regulation  schemes  have  been  recognized: 
(1)  preserving  a  portion  of  wild  river;  (2)  second- 
ary regulation,  in  which  additional  structural  meas- 
ures and  special  operation  rules  are  employed;  or 
(3)  compensation  schemes  (e.g.,  fish  ponds  to  com- 
pensate for  lost  fish).  Of  these,  secondary  regula- 
tion should  be  considered  first.  Measures  available 
include  flow  modifications,  water  quality  control, 
channel  design  and  maintenance,  fish  passage,  bio- 
logical alternatives  (e.g.,  stocking),  and  controls  on 
human  activities.  It  has  been  argued  that  in  devel- 
oping nations  the  pressures  for  agricultural  devel- 
opment should  take  precedence  over  concerns 
about  environmental  impacts  from  river  regulation. 
This  view  does  not  recognize  that  sustainable  de- 
velopment requires  environmentally  sound  man- 
agement. As  illustrated  by  the  approach  taken  in 
Zambia,  development  activities  and  environmental 


management  can  be  integrated.   (See  also  W90- 

09997)  (Rochester-PTT) 
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WATER  TEMPERATURE,  DISSOLVED 
OXYGEN,  AND  TURBH)ITY  CONTROL  IN 
RESERVOIR  RELEASES. 

Army  Engineer  District,  Portland,  OR.  Reservoir 

Regulation  and  Water  Quality  Section. 

For  primary  bibliographic  entry  see  Field   5G. 
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WATER  QUALITY  MODELING  OF  REGULAT- 
ED STREAMS. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

M.  S.  Dortch,  and  J.  L.  Martin. 

IN:  Alternatives  in  Regulated  River  Management. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  63- 

90,  5  fig,  71  ref. 

Descriptors:  'Model  studies,  'Regulated  flow, 
'River  management,  'Rivers,  'Water  quality  con- 
trol, Anoxia,  Engineering,  Hydrology,  Hypolim- 
nion,  Iron,  Manganese,  Mathematical  models,  Sul- 
fides, Tailwater,  Water  quality  management. 

Models  are  developed  for  a  variety  of  purposes, 
and  almost  all  engineering  decisions  are  based  on 
some  type  of  model.  Many  of  the  modeling  ap- 
proaches  developed   for   modeling   nonregulated 
(natural)    streams   can   be    applied    to    regulated 
streams.  Models  applicable  to  regulated  streams 
are  discussed,  including  the  structure  of  stream 
water  quality  models,  the  model  processes,  the 
types  of  stream  water  quality  models,  model  appli- 
cation, and  model  selection.  Model  processes  con- 
sidered are  flow  routing,  heat  exchange,  reaeration 
and  surface  gas  exchange,  and  biochemical  reac- 
tions. Because  of  the  need  to  conduct  waste  load 
allocation  studies  for  streams,  stream  water  quality 
modeling  is  fairly  well  developed.  Also,  because  of 
the  one-dimensional  and  steady-state  assumptions 
often  can  be  employed,  stream  modeling  is  rela- 
tively straightforward  compared  with  water  qual 
ity  modeling  of  other  water  resources.  Additional 
ly,  the  capabilities  for  modeling  water  quality  o 
deep  storage  impoundments  (and  the  quality  o 
water  released  from  them)  have  progressed  sub 
stantially  over  the  last  10-15  yr.  These  factors  havi 
provided  a  readily  available  capability  to  evaluate 
regulated  stream  alternatives.  However,  there  is  ai 
area  of  regulated  stream  water  quality  modelin) 
that  needs  additional  research  and  development 
modeling  the  transformation  in  reservoir  tailwater 
of  reduced   chemical   species   released   from   tb 
anoxic  hypolimnion  of  a  reservoir.  Reduced  sub 
stances,  such  as  sulfide,  iron,  and  manganese,  cai 
cause  significant  water  quality  problems  in  reset 
voir  tailwaters.  Generally,  stream  models  do  no 
contain  algorithms  for  modeling  these  substances 
The  lack  of  mechanistic  process  descriptions  mean 
that  site-specific  empirical  calibration  must  be  don 
and  results  are  not  generally  applicable.  Question 
concerning  the  interactions  with  sediments  and  th 
fate  of  toxic  substances  present  similar  water  qua 
ity   modeling   difficulties.   (See   also   W90-O999' 
(Rochester-PTT) 
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FLUSHING  FLOWS. 

EA  Engineering,  Science,  and  Technology,  Inc 
Lafayette,  CA.  Western  Regional  Operations. 
For  primary  bibliographic  entry  see  Field   5C 
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ALTERNATIVE  CHANNELIZATION  PROC1 
DURES. 

Thames    Water    Authority,    Reading    (England 

Rivers  Div. 

A.  Brookes. 

IN:  Alternatives  in  Regulated  River  Managemer 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  13 

162,  6  fig,  3  tab,  140  ref. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Control  Of  Water  On  The  Surface — Group  4A 


Design  criteria,  Geomorphology,  Interdisciplinary 
studies,  Rehabilitation,  Riparian  vegetation. 

Alterations  to  river  channels  are  required  to 
ichieve  the  objectives  of  flood  protection,  drain- 
ige,  navigation,  and  prevention  of  erosion.  How- 
;ver,  the  application  of  conventional  channeliza- 
ion  methods  can  affect  adversely  the  morphologi- 
cal and  biological  characteristics  of  river  channels. 
Conventional  engineering  methods  for  channeliza- 
:ion  and  their  effects  are  summarized  and  alterna- 
ive  channelization  procedures,  aimed  at  achieving 
i  'design  with  nature'  or  'reverence  for  rivers' 
ipproach  to  channelization,  are  described.  Chan- 
lelization  frequently  involves  the  loss  of  riparian 
/egetation,  which  is  itself  an  important  habitat  and 
>rovides  shade  against  excessive  water  tempera- 
ures.  Geomorphological  understanding  is  an  es- 
iential  component  of  alternative  channelization  de- 
igns. These  alternatives  include  the  preservation 
)f  natural  channels,  minimization  of  the  impact  of 
:onventional  engineering  practices,  enhancement 
>f  existing  engineering  projects  and  design  or  re- 
:reation  of  natural  channels.  Interdisciplinary  ap- 
iraisal  during  planning  and  design  should  include 
he  developer,  engineer,  geomorphologist,  biolo- 
[ist,  conservationist,  and  local  interest  groups.  Fur- 
her  research  and  performance  monitoring  of 
irojects  after  implementation  are  required.  In  par- 
icular,  there  is  a  need  for  scientific  studies  that 
luantify  the  biological  effects  and  for  cost  studies 
o  determine  the  effectiveness  of  alternatives.  (See 
lso  W90-09997)  (Rochester-PTT) 
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HANNEL  ENGINEERING  AND  EROSION 
:ONTROL. 

iidgenoessische  Technische  Hochschule,  Zurich 
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N:  Alternatives  in  Regulated  River  Management. 
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)escriptors:  'Channeling,  *Erosion  control,  *Reg- 
Iated  flow,  *River  management,  'River  training, 
Lquatic  habitats,  Deltas,  Design  criteria,  Emme 
liver,  Flood  control,  Mountain  streams,  Multipur- 
ose  projects,  Ova  de  Bernina,  Rehabilitation, 
.euss  River,  Rhine  River,  Sediment  control,  Swit- 
srland. 

or  many  years,  there  has  been  a  conflict  between 
laximizing  flood  protection  and  keeping  rivers  in 
comparatively  natural  state.  However,  a  number 
f  attempts  have  been  made  to  establish  design 
lies  that  take  into  account  both  safety  measures 
id  environmental  arguments.  Rehabilitation  has 
ecome  a  new  activity  involving  returning  a  tech- 
ically  perfect  but  sterile  river  channel  into  some- 
ling  more  natural.  Recent  projects  described  here 
tat  show  how  safety  and  environmental  aspects  of 
iiannel  engineering  can  be  combined  in  a  comple- 
lentary  fashion;  regulation  of  the  Alpine  Rhine  in 
witzerland  is  emphasized.  Projects  on  the  Emme 
iver,  Ova  de  Bernina,  and  at  the  mouth  of  the 
euss  River  also  are  considered.  Traditional  river 
aining  schemes  followed  Tulla's  rule  (circa  1820) 
lat  'no  river  needs  more  than  one  channel.'  Con- 
iquences  of  this  type  of  training  could  include 
'gradation  or  erosion.  In  regulation  of  the  Alpine 
hine,  erosion  was  a  problem.  Alternative  ap- 
■oaches  utilize  bank  vegetation,  drop  structures, 
id  nonconventional  channel  engineering  (channel 
ongation  (i.e.,  meandering  courses)  or  channel 
idening).  Regulating  rivers  is  an  ongoing  task 
rcause  of  the  inevitable  repetition  of  flood  events, 
oncepts  that  worked  well  for  decades,  because 
iey  were  designed  for  the  conditions  immediately 
ter  the  first  regulation,  may  fail  when  long-term 
Fects  become  predominant.  Such  long-term  ef- 
cts  may  be  the  cessation  of  sediment  supply  from 
e  river  bed,  which  must  happen  if  equilibrium 
mditions  are  to  be  reached,  or  the  advancement 
a  delta.  Straightening  and  narrowing  of  rivers 
is  proved  an  extremely  effective  method  for 
Jod-proofing  channels.  However,  if  bed  armoring 
>es  not  occur,  drop  structures  must  be  built  to 
event  overdeepening.  A  realistic  alternative  to 
lilding  an  extreme  number  of  drop  structures  is  to 
ovide  a  certain  number  of  wide  braided  reaches. 


This  alternative  has  clear  ecological  advantages. 
(See  also  W90-09997)  (Rochester-PTT) 
W90- 10003 


FLOODPLAIN  FISHERIES  MANAGEMENT. 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Fishery  Resources  and  En- 
vironment Div. 
R.  L.  Welcomme. 

IN:  Alternatives  in  Regulated  River  Management. 
CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  209- 
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Descriptors:  *Fish  management,  *Floodplain  fish- 
eries, *River  fisheries,  *River  management, 
Animal  behavior,  Channeling,  Ecology,  Mitiga- 
tion, Regulated  flow,  Reservoir  fisheries,  Water 
resources  development. 

Concern  with  the  management  of  floodplains  for 
fisheries  is  a  comparatively  recent  phenomenon. 
Both  traditional  and  theoretical  techniques  exist 
for  dealing  with  some  of  the  impacts  of  channel 
regulation  on  floodplain  fisheries.  Floodplain  fish- 
eries management  is  reviewed,  including:  the  bio- 
logical basis  for  floodplain  productivity;  fisheries 
on  unmodified  floodplains  (capture  fisheries,  cul- 
ture fisheries);  changes  following  river  regulation; 
and  management  of  fisheries  in  modified  rivers 
(channel  design,  fish  pass  structures,  artificial 
spawning  areas,  regulation  of  flows,  introduction 
and  stocking,  aquaculture,  and  reservoir  fisheries). 
Fish  species  inhabiting  rivers  can  be  classified  into 
three  main  assemblages  or  ecological  guilds:  (1) 
species  living  in  the  main  channel  for  much  of  their 
life  history;  (2)  species  confined  to  floodplain  habi- 
tats for  their  entire  life  cycle;  and  (3)  species  that 
are  intermediate  between  groups  (1)  and  (2).  As 
rivers  become  progressively  more  modified,  the 
extent  of  development  of  the  river  basin  increases, 
and  the  fisheries  change,  with  diversity  decreasing, 
larger  species  dropping  out  of  the  community,  and 
ultimately  loss  of  species  due  to  pollution.  Where 
reservoirs  are  involved,  reservoir  fisheries  may 
develop  in  place  of  river  and  floodplain  fisheries. 
Management  of  fisheries  in  modified  rivers  in- 
volves several  approaches,  including:  channel 
design  (derestriction  of  the  floodplain,  channel 
control  structures);  fish  pass  structures;  artificial 
spawning  areas;  flow  regulation;  fish  introduction 
and  stocking;  and  aquaculture  and  reservoir  fisher- 
ies (as  compensatory  fisheries).  (See  also  W90- 
09997)  (Rochester-PTT) 
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MITIGATION  FOR  IMPACTS  TO  RIPARIAN 
VEGETATION  ON  WESTERN  MONTANE 
STREAMS. 

Pacific  Gas  and  Electric  Co.,  San  Ramon,  CA. 
Research  and  Development  Dept. 
For  primary  bibliographic   entry   see   Field   5G. 
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MODELS  FOR  PREDICTING  BENTHIC  MA- 
CROINVERTEBRATE  HABrTAT  SUITABILITY 
UNDER  REGULATED  FLOWS. 

Tulsa  Univ.,  OK.   Dept.  of  Biological  Sciences. 
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APPLICATION  OF  A  CLASSIFICATION  AND 
PREDICTION  TECHNIQUE  BASED  ON  MA- 
CROINVERTEBRATES  TO  ASSESS  THE  EF- 
FECTS OF  RIVER  REGULATION. 

Freshwater  Biological  Association,  Wareham 
(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
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PROCEEDINGS  OF  WORKSHOP  ON  MAN- 
AGEMENT OF  AQUATIC  WEEDS  AND  MOS- 
QUITOES IN  IMPOUNDMENTS. 

March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  147p.  Edited  by  Stratford  H. 
Kay  and  Charles  S.  Apperson. 

Descriptors:  'Aquatic  weeds,  'Mosquitoes,  'Mul- 
tipurpose reservoirs,  'Reservoir  operation,  Aquat- 


ic insects,  Aquatic  plants,  Biocontrol,  Herbicides, 
North  Carolina,  Water  management,  Water  re- 
sources management. 

The  proceedings  address  the  problems  that  aquatic 
weeds  and  mosquitoes  present  to  water  managers. 
Aquatic  plants  are  an  important  component  of  the 
water  environment,  providing  oxygen,  habitat,  and 
food.  However,  these  plants,  especially  the  exotic 
species,  can  become  major  weed  problems  when 
their  excessive  growth  impacts  water  uses.  Aquatic 
weeds  are  a  problem  in  all  of  the  southeastern  U.S. 
To  address  this  problem,  federal  agencies,  especial- 
ly Tennessee  Valley  Authority  and  the  Army 
Corps  of  Engineers,  state  government,  and  many 
private  utility  companies,  have  extensive  manage- 
ment efforts  underway.  Mosquitoes  can  also 
present  major  problems  for  water  managers.  Sig- 
nificant progress  has  been  made  to  manage  mosqui- 
to populations  to  minimize  their  impacts.  Improved 
technology  through  the  use  of  chemical  and  bio- 
logical controls,  and  water  management  are  all 
helping  to  reduce  the  adverse  impacts  of  mosqui- 
toes. (See  W90-10012  thru  W90-10031)  (Mertz- 
PTT) 
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ASSOCIATION  OF  AQUATIC  PLANTS  AND 
MOSQUITO  PRODUCTION  IN  IMPOUND- 
MENTS. 
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IN:  Proceedings  of  Workshop  on  Management  of 
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Descriptors:  'Aquatic  plants,  'Aquatic  weeds, 
•Mosquitoes,  'Reservoir  operation,  'Water  man- 
agement, Herbicides,  Shoreline  cover,  Vegetation 
effects,  Water  level  fluctuations,  Water  milfoil. 

Mosquito  production  in  impoundments  is  directly 
related  to  the  types  and  quantities  of  aquatic  and 
semi-aquatic  vegetation  present.  The  two  primary 
types  of  vegetation  to  consider  are  the  emergent 
and  the  submersed  types  with  the  submersed  in 
recent  years  far  exceeding  the  emergent  in  impor- 
tance as  a  breeding  habitat.  Of  particular  impor- 
tance is  the  exotic  aquatic  plant  Eurasian  watermil- 
foil  which  was  accidentally  introduced  into  the 
Tennessee  Valley  Authority  reservoir  system  in 
1960.  Since  then  it  has  rapidly  expanded  its  range 
over  much  of  the  main  stem  of  the  reservoir 
system  and  is  the  primary  concern  of  mosquito 
control  operations.  Controlling  permanent  pool 
types  of  mosquitoes  involves  the  management  and 
manipulation  of  environmental  factors  that  affect 
plant  growth.  Reservoir  basin  preparation,  shore- 
line modification,  operation  of  dewatering  areas, 
and  water  level  management  are  the  main  activities 
employed  to  manage  vegetation  and  in  turn  con- 
trol mosquito  production.  Supplemental  herbicidal 
applications  are  also  very  effective  in  controlling 
submersed  macrophytes  in  selected  areas.  Limited 
mechanical  control  of  emergent  woody  vegetation 
not  only  eliminates  mosquito  breeding  habitat,  but 
also  facilitates  larvicidal  applications.  (See  also 
W90-1001 1)  (Mertz-PTT) 
W90-10012 


DUKE  POWER  COMPANY  AQUATIC  PLANT 
MANAGEMENT  PROGRAM. 

Duke  Power  Co.,  Hunters ville,  NC.  Applied  Sci- 
ence Center. 
K.  L.  Manuel. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  21-26.  1  fig,  2  tab,  2  ref. 

Descriptors:  'Aquatic  weed  control,  'Aquatic 
weeds,  'Biocontrol,  'Herbicides,  'North  Carolina, 
Aquatic  plants,  Carp,  Elodea,  Reservoir  operation, 
Water  level  fluctuations. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4A — Control  Of  Water  On  The  Surface 


In  the  past  20  years,  several  non-native  aquatic 
plant  species  have  been  introduced  into  Piedmont 
waters  (North  and  South  Carolina)  and  have 
become  serious  pests  affecting  both  recreational 
and  industrial  water  use.  Nuisance  plants  include 
Brazilian  elodea  (Egeria  densa),  water  primrose 
(Ludwigia  uruguayensis),  giant  smartweed  (Poly- 
gonum lapathifolium),  and  brittle  naiad  (Najas 
minor).  Biological  control  was  implemented  in  a 
pond  dominated  by  brittle  naiad  and  small  pond- 
weed  (Potamogeton  pusillus).  Steril  triploid  grass 
carp  were  introduced  into  the  pond.  Weed  control 
has  been  excellent.  Several  populations  of  aquatic 
plants  located  in  Duke  Power  reservoirs  required 
chemical  control  using  EPA-approved  herbicides. 
Most  chemical  applications  resulted  in  good  to 
excellent  control  (70-90%).  Brazilian  elodea  was 
controlled  by  lowering  lake  level  during  the 
winter.  All  of  the  elodea  exposed  to  freezing  and 
drying  was  killed  during  the  drawdown.  (See  also 
W90-1001 1)  (Mertz-PTT) 
W90-1O013 


OVERVIEW  OF  NORTH  CAROLINA'S 
AQUATIC  WEED  CONTROL  PROGRAM. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Water 
Resources. 
A.  Burns. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  27-30. 

Descriptors:  *Aquatic  weed  control,  'Aquatic 
weeds,  'Hydrilla,  *North  Carolina,  Aquatic  plants, 
Reservoir  operation,  Surveys,  Water  management. 

In  response  to  the  growing  support  for  action  on 
aquatic  weed  problems,  the  Governor  of  North 
Carolina  acted  on  the  hydrilla  task  force's  recom- 
mendation and  designated  the  Department  of  Nat- 
ural Resources  as  the  lead  agency  for  aquatic  weed 
control  and  directed  the  creation  of  an  Aquatic 
Weed  Control  Council.  The  Division  of  Water 
Resources  was  given  the  responsibility  for  adminis- 
tering the  Aquatic  Weed  Control  Program  which 
is  aimed  at  reducing  problems  and  losses  caused  by 
the  growth  of  aquatic  weeds.  The  program  is 
responsible  for  administering  three  major  activities: 
control  and  evaluation,  surveys,  and  providing  as- 
sistance to  local  cooperators.  Funds  for  the  pro- 
gram are  through  two  cost-sharing  programs:  one 
involves  Federal  funds,  while  the  other  uses  US 
Army  Corps  of  Engineer  and  State  funding.  (See 
also  W90-1001 1)  (Mertz-PTT) 
W90-10014 


MANAGEMENT  OF  AQUATIC  PLANTS  AND 
MOSQUITOES  IN  THE  SANTEE  COOPER  HY- 
DROLOGIC  SYSTEM. 

South  Carolina  Public  Service  Authority,  Moncks 

Corner. 

H.  B.  Roach. 

IN:  Proceedings  of  Workshop  on  Management  of 

Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 

March  14-15,  1989,  University  of  North  Carolina 

at    Charlotte.    Water    Resources    Research    Inst. 

Report  No.  247,  1989.  p  31-34.  1  ref. 

Descriptors:  *Aquatic  weed  control,  'Aquatic 
weeds,  'Mosquitoes,  'Reservoir  operation,  'South 
Carolina,  Aquatic  plants,  Biocontrol,  Biological 
control,  Cooper  River,  Herbicides,  Hydrilla,  Lake 
Marion,  Lake  Moultrie,  Physical  control,  Santee 
River,  Water  management. 

The  Santee  Cooper  Reservoir  system  is  comprised 
of  Lake  Marion,  covering  1 10,000  acres  and  Lake 
Moultrie,  with  66,000  acres  connected  by  a  7.5 
mile  Diversion  Canal.  This  system  connects  two 
river  basins,  the  Santee  and  the  Cooper,  with  over 
25,000  square  miles  of  drainage  and  is  the  largest 
watershed  east  of  the  Mississippi  River.  Soon  after 
impoundment  in  1939,  noxious  aquatic  vegetation 
became  a  problem  in  the  headwaters  of  Lake 
Marion.  From  this  early  period  until  1980,  aquatic 
plant  control  was  conducted  only  as  a  tool  for 
mosquito  abatement  and  under  the  management  of 
the  Mosquito  Control  Supervision.  In   1982,  Hy- 


drilla verticillata  was  discovered,  and  it  continues 
to  be  a  problem,  despite  herbicidal  treatment. 
There  are  10  genera  and  49  species  of  mosquitoes 
that  occur  on  the  project.  Approved  aquatic  herbi- 
cides have  been  the  primary  control  measure  for 
aquatic  vegetation  in  the  reservoirs.  Aquathal-K 
and  Diquat  are  used.  Mosquito  abatement  utilizes 
physical,  chemical  and  biological  control  measures. 
Physical  control  includes  filling,  drainage,  coppice 
clearing  and  shoreline  flotage  removal.  Chemical 
control  of  larvae  is  by  treatment  with  insect 
growth  regulator,  while  technical  grade  malathion 
is  used  for  adult  control.  Biological  control  of 
larvae  is  by  the  common  mosquito  fish  and  Bacillus 
thuringiensis  var.  israelensis.  Santee  Cooper  is  also 
producing  triploid  grass  carp  at  the  Aquaculture 
Center  in  Georgetown.  (See  also  W90-10011) 
(Mertz-PTT) 
W90-10015 


OVERVIEW  OF  THE  SOUTH  CAROLINA 
AQUATIC  PLANT  MANAGEMENT  PRO- 
GRAM. 

South  Carolina  Water  Resources  Commission,  Co- 
lumbia. Aquatic  Plant  Management  Program. 
S.  J.  de  Kozlowski. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  35-36. 

Descriptors:  'Aquatic  plants,  'Aquatic  weed  con- 
trol, 'Aquatic  weeds,  'Reservoir  operation, 
•South  Carolina,  Biocontrol,  Carp,  Herbicides, 
Water  management. 

The  South  Carolina  Aquatic  Plant  Management 
Program  was  established  in  1980  to  provide  co- 
ordinated statewide  management  of  aquatic  weed 
problems  in  public  waters.  At  the  same  time  the 
S.C.  Aquatic  Plant  Management  Council  was  es- 
tablished. The  Council  reviews  and  approves  ajl 
annual  management  plans  and  research  expendi- 
tures and  provides  for  important  interagency  co- 
ordination of  program  plans  and  operations.  The 
Water  Resources  Commission  was  designated  as 
the  lead  agency  to  administer  the  program  and 
provides  staff  support  to  the  Council.  Since  1981, 
aquatic  plant  control  operations  have  been  imple- 
mented on  50  water  bodies  (22,800  acres)  at  a  cost 
of  over  $3.2  million.  The  most  frequently  used 
control  method  is  an  integrated  strategy  using  a 
combination  of  Federal  and  State  approved  aquatic 
herbicides  and  triploid  grass  carp.  This  approach 
has  proven  effective  in  small  State  Park  lakes 
systems  and  is  now  being  expanded  to  larger  sys- 
tems. In  addition  to  control  operations  the  S.C. 
Aquatic  Plant  Management  Program  supports 
aquatic  plant  related  research  activities.  (See  also 
W90-1001 1)  (Mertz-PTT) 
W90-10016 


U.S.  ARMY  CORPS  OF  ENGINEERS,  WIL- 
MINGTON DISTRICT  AQUATIC  WEED  CON- 
TROL PROGRAMS. 

Army  Engineer  District,  Wilmington,  NC. 

C.  R.  Wilson. 

IN:  Proceedings  of  Workshop  on  Management  of 

Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 

March  14-15,  1989,  University  of  North  Carolina 

at    Charlotte.    Water    Resources    Research    Inst. 

Report  No.  247,  1989.  p  37-42,  2  fig,  2  tab. 

Descriptors:  'Aquatic  plants,  'Aquatic  weed  con- 
trol, 'Aquatic  weeds,  'North  Carolina,  'Reservoir 
operation,  Biocontrol,  Carp,  Herbicides,  Water 
management. 

The  North  Carolina  Aquatic  Plant  Control  Pro- 
gram is  administered  by  the  Wilmington  district 
Corps  of  Engineers  and  the  North  Carolina  De- 
partment of  Natural  Resources  and  Community 
Development,  Division  of  Water  Resources.  The 
primary  objective  of  the  program  is  the  control  of 
weed  infestations  of  major  economic  significance 
in  non-Federal  public  waters.  In  North  Carolina, 
activities  under  the  Aquatic  Plant  Control  Pro- 
gram are  limited  to  the  control  of  exotic  weed 
species  that  have  been  approved  in  the  State 
Design    Memorandum.    These   include:    alligator- 


weed,  Eurasian  water  milfoil,  and  hydrilla.  Biolog- 
ical control  by  use  of  triploid  grass  carp  is  the 
primary  hydrilla  control  method  used  under  the 
Program;  The  US  EPA  registered  aquatic  herbi- 
cides are  also  applied  as  needed.  Alligator  weed  is 
controlled  with  herbicidal  treatment.  No  serious 
problems  with  Eurasian  water  milfoil  have  been 
identified  to  date.  The  primary  aquatic  weed  ef- 
forts at  Corps  of  Engineers'  Reservoirs  are  to 
provide  aquatic  weed  information  to  the  lake  users 
and  management  staff.  (See  also  W90-10011) 
(Mertz-PTT) 
W90-10017 


EVOLUTION  OF  A  MOSQUITO  CONTROL 
PROGRAM  ON  A  LARGE  INLAND  IMPOUND- 
MENT. 

Army  Engineer  District,  Wilmington,  NC. 

J.  R.  Fulton. 

IN:  Proceedings  of  Workshop  on  Management  of 

Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 

March  14-15,  1989,  University  of  North  Carolina 

at    Charlotte.    Water    Resources    Research    Inst. 

Report  No.  247,  1989.  p  43-45.  1  tab. 

Descriptors:  'Insect  control,  'Mosquitoes,  'Reser- 
voir operation,  'Virginia,  Aquatic  insects,  Chemi- 
cal control,  Insecticides,  John  H  Kerr  Reservoir, 
Monitoring,  Water  management. 

Mosquito  control  has  been  a  dominant  factor  in  the 
management  of  John  H.  Kerr  Reservoir,  Virginia 
since  pool  impoundment  in  1952.  Initial  efforts 
were  aimed  at  limiting  the  potential  for  malaria 
transmission  in  the  project  area  by  controlling  pop- ' 
ulation  levels  and  breeding  habitats  of  the  mosqui-  \ 
to  Anopheles  quadrimaculatus.  Extensive  manage- 
ment practices  were  implemented  in  the  first, 
decade  of  the  reservoir  to  alter  known  breeding ; 
habitat  of  anopheline  mosquitoes  through  mechani- 
cal and  chemical  means.  A  seasonal  program  of 
chemical  larviciding  was  also  initiated  during  the 
first  year  of  the  project  and  has  remained  in  effect 
to  this  day.  The  habitat  control  operations  imple- 
mented in  the  early  years  consisted  of  drainage  of 
isolated  pools,  marshes  and  pothole  areas  created 
by  a  fluctuating  reservoir  level.  A  program  of  drift 
removal  in  areas  adjacent  to  residential  or  recre- 
ational development  was  also  initiated.  An  impor-: 
tant  part  of  mosquito  control  is  population  moni-, 
toring.  An  extensive  program  was  initiated  in  1949,' 
three  years  prior  to  reservoir  impoundment. 
During  the  1989  season,  there  were  20  resting 
shelters  monitored  on  a  biweekly  basis.  Larval 
dipping  is  accomplished  in  the  vicinity  of  each 
identified  station,  the  results  of  which  are  the  de- 
ciding factor  on  when  and  where  to  apply  larvi- 
cide.  (See  also  W90-1001 1)  (Mertz-PTT) 
W90-10018 


OVERVIEW  OF  IMPOUNDMENT  AND  MOS- 
QUITO MANAGEMENT  PROGRAMS  IN 
NORTH  CAROLINA. 

North  Carolina  Div.  of  Health  Services,  Winston- 
Salem.  Public  Health  Pest  Management  Branch. 
N.  Newton,  and  M.  Slaff. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  47-49. 

Descriptors:  'Insect  control,  'Insecticides,  'Mos- 
quitoes, 'North  Carolina,  Aquatic  insects,  Reser- 
voir operation,  Water  management. 

Mosquito  control  performed  by  organized  pro- 
grams in  North  Carolina  was  first  begun  around 
1919  in  Wilmington,  Rocky  Mount  and  other 
cities,  in  the  battle  against  malaria.  On  the  basis  of 
a  1957  report  entitled  'Report  of  the  North  Caroli- 
na Salt  Marsh  Mosquito  Study  Commission'  the 
state  created  a  distinct  mosquito  and  vector  control 
program  which  included  legislation  relating  to  the 
control  of  mosquitoes  in  impounded  waters.  Pres- 
ently, North  Carolina  spends  about  $2.5  million 
each  year  on  organized  mosquito  control.  About 
one-third  of  this  money  goes  for  water  manage- 
ment activities,  while  the  other  two-thirds  is  spent 
on  chemical  control.  North  Carolina  laws  and  ad- 
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ministrative  rules  make  it  the  responsibility  of  the 
Vector  Control  Branch  to  oversee  the  control  of 
mosquitoes  in  the  impounded  waters  of  North 
Carolina.  Water  bodies  of  100  acres  or  more  must 
apply  for  a  permit  prior  to  construction  and  filling 
of  ponds  and  lakes.  One  current  problem  requiring 
study  in  North  Carolina  is  the  fairly  recent  prolif- 
eration of  retention  detention  ponds  for  the  control 
of  surface  water  runoff.  Design  criteria  for  these 
ponds  must  include  proper  mosquito  control  de- 
signs as  well  as  water  retention.  (See  also  W90- 
10011)(Mertz-PTT) 
W90-10019 


OVERVIEW  OF  TVA  AQUATIC  PLANT  MAN- 
AGEMENT PROGRAM. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
Div.  of  Water  Resources. 
A.  L.  Bates. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  51-59.  16  ref. 

Descriptors:  *Aquatic  weed  control,  *Aquatic 
weeds,  'Reservoir  operation,  'Tennessee  Valley 
Authority,  Aquatic  plants,  Biocontrol,  Carp, 
Chara,  Drawdown,  Elodea,  Herbicides,  Hornwort, 
Hydrilla,  Macrophytes,  Multipurpose  reservoirs, 
Myriophyllum,  Pondweeds,  Stonewort,  Water 
level  fluctuations,  Water  management,  Water  mil- 
foil, Water  stargrass,  Waterweeds. 

Excessive  aquatic  vegetation  continues  to  interfere 
with  the  multipurpose  use  of  main  stream  Tennes- 
see Valley  Authority  reservoirs.  A  significant  in- 
crease was  noted  during  the  four-year  drought 
period  beginning  in  1984,  when  submersed  macro- 
phytes increased  from  about  23,000  acres  up  to 
46,000  acres  in  1988.  The  dominant  aquatic  macro- 
phyte  in  main  stream  reservoirs  during  the  last  30 
years  has  been  Eurasian  watermilfoil  (Myriophyl- 
lum spicatum  L.).  Other  macrophytes,  such  as 
spinyleaf  naiad  (Najas  minor  L.),  Southern  naiad 
(N.  guadalupensis  Spring.  Magnus),  coontail  (Cera- 
tophyllum  demersum  L.),  Brazilian  elodea  (Egeria 
densa  Planch.),  American  pondweed  (Potamoge- 
ton  nodosus  Poir.),  muskgrass  (Chara  sp.),  and 
waterstargrass  (Heteranthera  dubia  Jacquin 
MacM.),  have  recently  begun  to  interfere  with 
more  intensive  use  of  the  reservoirs.  The  noxious 
macrophyte,  hydrilla  (Hydrilla  verticillata  L.fil. 
Royle),  has  been  in  the  Tennessee  Valley  for  seven 
years  and  infests  three  reservoirs.  Routine  surveys, 
preferably  by  boat,  within  shallow,  shoreline  zones 
are  recommended  for  water  resource  managers  for 
early  detection  of  expanding  aquatic  macrophyte 
colonization.  Herbicidal  treatment  strategies  have 
been  developed  that  are  most  compatible  with  the 
multipurpose  uses  of  reservoirs.  Drawdowns  have 
been  used  successfully  for  almost  50  years.  Biologi- 
cal control  investigations  have  dealt  primarily  with 
grass  carp.  While  this  fish  was  not  effective  in 
controlling  watermilfoil,  it  has  proven  useful  on 
hydrilla.  Mechanical  control  is  not  economically 
feasible.  Most  exotic  weeds,  such  as  hydrilla,  could 
be  suppressed  if  routine  surveillance  is  conducted 
by  informed  specialists.  In  public  water  bodies, 
prevention  efforts  are  ultimately  dependent  upon 
public  awareness  and  cooperation.  (See  also  W90- 
10011)  (Mertz-PTT) 
W90- 10020 


AQUATIC  PLANT  MANAGEMENT  IN  FLORI- 
DA. 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 
K.  A.  Langeland,  and  J.  C.  Joyce. 
IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report   No.   247,    1989.   p   61-72.    1    tab,    10  ref. 
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trol, 'Aquatic  weeds,  'Florida,  'Reservoirs, 
'Rivers,  'Water  management,  Aquatic  insects, 
Biocontrol,  Carp,  Herbicides,  Hydrilla,  Naviga- 
tion, Reservoir  operation. 


The  history  of  aquatic  plant  management  in  Flori- 
da parallels  the  introduction  of  several  exotic  plant 
species  and  the  development  of  the  state's  water 
resources.  The  introduction  of  water  hyacinth  in 
1884  and  alligatorweed  in  the  1890s  quickly  affect- 
ed the  navigability  of  the  state's  rivers.  In  1902 
Congress  authorized  the  extermination  and  remov- 
al of  the  plants  by  any  mechanical,  chemical  or 
other  means.  Between  1900  and  1950,  only  me- 
chanical means  proved  successful,  albeit  tempo- 
rary, strategies  for  controlling  aquatic  weeds. 
From  1944  to  1946,  evaluations  of  the  herbicide, 
2,4-D  were  initiated.  Biological  control  began  in 
the  1960s  with  the  alligatorweed  flea  beetle  and 
hyacinth  weevils.  Current  research  efforts  focus  on 
the  development  of  biological  control  techniques 
using  plant  pathogens,  insects  and  herbivorous  fish, 
economic  use  of  aquatic  plants  and  the  evaluation 
of  mechanical  techniques  and  aquatic  herbicides. 
Investigation  into  basic  aquatic  plant  physiology 
and  ecology  and  limnological  effects  of  plants,  plus 
relationships  among  fisheries,  aquatic  plants  and 
plant  management  also  continues.  Hydrilla  persists 
in  choking  Florida's  waterways.  Biological  control 
for  hydrilla  using  grass  carp  has  proven  extremely 
effective.  Drawdown  and  bottom  covers  are  an- 
other type  of  manipulation  that  is  occasionally 
used.  (See  also  W90-10011)  (Mertz-PTT) 
W90- 10021 


BIOLOGICAL  CONTROL  OF  AQUATIC 
WEEDS  WITH  ESSECTS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Crop  Science. 
S.  H.  Kay. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  73-81.  20  ref. 

Descriptors:  'Aquatic  insects,  'Aquatic  weed  con- 
trol, 'Aquatic  weeds,  'Biocontrol,  Agasicles,  Alli- 
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Carp,  Flea  beetles,  Flies,  Hydrilla,  Insects,  Moths, 
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vils. 

The  use  of  insects  for  the  biological  control  of 
aquatic  weeds,  with  the  exception  of  alligatorweed 
and  waterhyacinths,  is  still  in  its  infancy.  Research 
continues  to  find  potential  suppressants  for  hy- 
drilla, Eurasian  watermilfoil,  and  other  species. 
Extensive  testing  in  South  America  and  further 
studies  in  a  USDA  quarantine  laboratory  in  the 
United  States  indicate  that  three  insects  were  suffi- 
ciently host-specific  to  be  released  on  alligator- 
weed in  the  southern  United  States.  These  include: 
the  alligatorweed  flea  beetle  (Agasicles  hygro- 
phila),  the  alligatorweed  thrips  (Amynothrips  an- 
dersoni),  and  the  alligatorweed  stemborer  (Vogtia 
malloi).  Three  other  insect  species  have  potential 
for  the  suppression  of  waterhyacinth:  two  weevils 
(Neochetina  eichhorniae  and  N.  bruchi),  and  a 
pyralid  moth  (Sameodes  albiguttalis).  Grass  carp  is 
commonly  used  against  hydrilla,  but  recent  studies 
indicate  that  several  insects  are  also  effective 
against  hydrilla:  two  weevils  (Bagous  affilnis  and 
Bagous  sp.)  and  two  ephydrid  flies  (Hydrellia  pa- 
kistanae  and  Hyrellia  sp.).  Two  insects  are  current- 
ly under  study  for  the  biological  control  of  water- 
lettuce:  a  South  American  weevil  (Neohydrono- 
mus pulchellus)  and  noctuid  moth  (Namangana 
pectinicornis).  Major  limitations  to  insect  control 
of  aquatic  weeds  include  availability  of  funding, 
the  long  time  period  required  to  search  native 
habitats  and  to  screen  potential  candidates,  and  the 
fact  that  relatively  few  species  of  truly  aquatic 
insects  feed  on  and  are  sufficiently  host  specific  on 
aquatic  vegetation.  (See  also  W90-10011)  (Mertz- 
PTT) 
W90- 10022 


BIOLOGICAL      CONTROL      OF      AQUATIC 
WEEDS  USING  FISH. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Forestry. 

R.  L.  Noble. 

IN:  Proceedings  of  Workshop  on  Management  of 

Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 


March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  83-87.  5  ref. 

Descriptors:  'Aquatic  plants,  'Aquatic  weed  con- 
trol, 'Aquatic  weeds,  'Biocontrol,  'Fish,  Biologi- 
cal treatment,  Carp,  Fish  stocking,  Tilapia,  Weed 
control. 

Herbivorous  fish  offer  an  attractive  alternative  for 
the  control  of  aquatic  macrophytes,  especially  sub- 
mergents.  Because  of  the  high  cost  of  chemical 
treatment  for  submergents,  herbivorous  fish  are 
relatively  economical.  Furthermore,  their  use  in  no 
way  affects  use  of  the  water  for  irrigation,  live- 
stock or  municipal  water  supply,  swimming,  or  any 
other  use.  Four  fish  are  recognized  for  their  vege- 
tation control  capabilities:  common  carp  (Cyprinus 
carpio),  blue  tilapia  (Tilapia  aurea),  redbelly  tilapia 
(Tilapia  zillii),  and  grass  carp  (Ctenopharyngodon 
idella).  Although  these  non-native  fish  have  appli- 
cability for  aquatic  vegetation  control,  only  the 
grass  carp  has  proven  reliable.  Its  use  is  restricted 
to  branched  algae  and  submergent  macrophytes, 
which  should  be  controlled  for  up  to  10  years  from 
a  single  stocking.  Effects  on  water  quality  and  fish 
populations  are  indirect,  essentially  neutral,  and 
similar  to  those  that  might  result  from  use  of  other 
vegetation  control  measures.  (See  also  W90- 10011) 
(Mertz-PTT) 
W90- 10023 


BIOLOGICAL  CONTROL  OF  AQUATIC 
PLANTS  WITH  PLANT  PATHOGENS. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
E.  A.  Theriot. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  89-94.  18  ref. 

Descriptors:  'Aquatic  plants,  'Aquatic  weed  con- 
trol, 'Aquatic  weeds,  'Biocontrol,  'Pathogens, 
Army  Corps  of  Engineers,  Arzama,  Cercospora, 
Cladosporium,  Colletotrichum,  Fusarium,  Myco- 
leptodiscus.  Plant  pathology,  Water  hyacinth, 
Water  milfoil. 

The  Army  Corps  of  Engineers  has  investigated  the 
biological  control  of  aquatic  plants  because  biocon- 
trol agents  are  self-perpetuating  and  provide  a  low- 
cost,  long-term  remedy.  Several  plant  pathogens 
have  been  identified  for  use  against  waterhyacinth. 
Cercospora  rodmanii  caused  a  decline  of  water- 
hyacinth in  Rodman  Reservoir  in  1971.  A  natural 
epidemic  of  a  related  species,  Cercospora  piaropi, 
also  offers  potential.  Arzama  densa  initially 
showed  some  pathogenic  possibilities,  but  experi- 
mental results  have  been  sporatic.  Colletotrichum 
gloeosporioides  holds  promise  against  Eurasian 
watermilfoil.  It  may  be  a  viable  option  when  used 
in  conjunction  with  sublethal  doses  of  herbicides. 
The  native  fungal  pathogen  Mycoleptodiscus  ter- 
restris  removes  all  vegetation  above  the  sediment 
within  a  treated  area  for  1-2  months,  but  must  be 
reapplied  when  vegetation  regrows.  Two  patho- 
gens, Fusarium  roseum  and  Cladosporium  sp., 
have  been  tested  against  hydrilla  with  poor  results. 
Although  a  commercially  produced  pathogen  bio- 
control agent  has  not  been  developed  to  date,  the 
capability  has  been  demonstrated.  The  Army 
Corps  of  Engineers  continues  conducting  studies  in 
this  area.  (See  also  W90-1001 1)  (Mertz-PTT) 
W90- 10024 


BACILLUS  THURINGIENSIS  VAR.  ISRAE- 
LENSIS  (BTI)  FOR  LARVAL  MOSQUITO  CON- 
TROL. 

North  Carolina  Div.  of  Health  Services,  Raleigh. 
Public  Health  Pest  Management  Branch. 
B.  R.  Engber. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  95-100.  1  fig,  1  tab,  6  ref, 
append. 
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Descriptors:  'Bacillus,  'Biocontrol,  *Insect  con- 
trol, 'Mosquitoes,  'Pathogenic  bacteria,  Bacteria, 
Microbiological  studies,  Water  management. 

Bacillus  thuringiensis  was  initially  isolated  from 
silkworms  in  Japan  during  the  early  1900s.  Al- 
though the  possibility  of  using  this  bacteria  as  a 
biological  control  agent  had  been  explored,  suc- 
cessful control  of  lepidopterans  was  not  obtained 
until  the  variety  kurstaki  was  discovered  in  1962. 
Unfortunately,  there  was  little  activity  of  this  vari- 
ety against  mosquitoes.  In  1977  a  Bacillus  thurin- 
giensis strain  was  isolated  from  dead  mosquito 
larvae  collected  from  a  ground  pool  in  Israel.  The 
variety  israelensis  showed  great  activity  against 
mosquito  larvae.  Commercialization  of  Bacillus 
thurintgiensis  products  soon  followed.  In  North 
Carolina  and  many  other  states,  it  has  become  the 
primary  larvicide  in  mosquito  control  operations. 
A  strain  of  Bacillus  spaericus  has  been  found  that 
demonstrates  activity  against  mosquito  larvae  also. 
Unlike  Bacillus  thuringiensis,  the  toxin  is  located  in 
the  spore  and  not  the  parasporal  body.  B.  spaeril- 
cus  has  great  activity  against  Culex  mosquitoes, 
but  is  substantially  less  effective  against  other 
genera.  Commercialization  of  B.  sphaerilcus  is  im- 
minent. (See  also  W90-1001 1)  (Mertz-PTT) 
W90-10025 


CHEMICAL  AND  PHYSICAL  MANAGEMENT 
OF  AQUATIC  WEEDS  IN  MUNICIPAL  WATER 
SUPPLY  RESERVOIRS  AND  OTHER  IM- 
POUNDMENTS. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Water 
Resources. 
D.  J.  DeMont. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  101-103. 

Descriptors:  'Aquatic  weed  control,  'Aquatic 
weeds,  'Biocontrol,  'North  Carolina,  'Reservoir 
operation,  'Storage  reservoirs,  Aquatic  plants, 
Carp,  Drinking  water,  Physical  control,  Reservoir 
construction,  Water  level  fluctuations,  Water  man- 
agement. 

Although  several  chemicals  are  approved  for 
water  supplies,  the  Division  of  Water  Resources' 
Aquatic  Weed  Control  Program  in  North  Carolina 
has  not  used  chemicals  for  aquatic  weed  control  in 
water  supply  reservoirs.  Biological  control  with 
grass  carp  is  the  method  of  choice  against  sub- 
mersed weeds  in  potable  water.  Certain  physical 
methods  also  may  be  safely  used.  Steps  that  can  be 
taken  in  the  planning  and  construction  of  reser- 
voirs to  discourage  the  development  of  aquatic 
weed  problems  are:  (1)  site  selection  to  avoid  vast 
expanses  of  shallow  water;  (2)  cut  and  fill  oper- 
ations to  create  steeper  shoreline  slopes,  and  (3) 
providing  structures  for  water  level  control.  The 
construction  of  a  sediment  basin  above  the  reser- 
voir headwaters  may  also  provide  some  protection 
from  aquatic  weed  colonization.  Water  level  ma- 
nipulation is  the  most  commonly  used  physical 
method  for  controlling  aquatic  weed  growth. 
Winter  drawdown,  summer  drawdown,  planned 
water  level  fluctuations,  and  temporarily  increas- 
ing water  depth  above  normal  pool  level  may  have 
application,  depending  upon  water  availability,  res- 
ervoir conditions,  and  target  weed.  (See  also  W90- 
10011)  (Mertz-PTT) 
W90- 10026 


AQUATIC  WEED  MANAGEMENT  IN  URBAN 
AND  AGRICULTURAL  CANALS  USING  TRI- 
PLOID  GRASS  CARP. 

Lee    County    Hyacinth    Control    District,    Fort 

Myers,  FL. 

J.  R.  Cassani,  and  V.  V.  Vandiver. 

IN:  Proceedings  of  Workshop  on  Management  of 

Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 

March  14-15,  1989,  University  of  North  Carolina 

at    Charlotte.    Water    Resources    Research    Inst. 

Report   No.   247,    1989.   p    105-112.    1    fig,   7   ref. 

Descriptors:  'Aquatic  weed  control,  'Aquatic 
weeds,    'Biocontrol,    'Canals,    'Carp,    'Florida, 


Aquatic  plants,  Fish  barriers,  Fish  stocking,  Water 
management. 

There  are  several  obstacles  to  effective  aquatic 
plant  management  in  canals  with  the  traditional 
approach  of  herbicide  applications.  Moving  water 
presents  problems  concerning  the  necessary  expo- 
sure time  for  contact.  Many  canals  are  often  associ- 
ated with  some  type  of  agricultural  irrigation 
project  where  herbicide  residues  might  cause 
damage  to  the  crops  being  irrigated.  Triploid  grass 
carp  are  now  being  used  to  control  or  even  eradi- 
cate aquatic  vegetation  in  many  canal  systems. 
Aquatic  plant  management  objectives  for  urban 
canals  are  similar  to  those  for  ponds  and  lakes  that 
have  high  visibility  and  extensive  recreational  use. 
Urban  canals  in  Florida  that  have  been  stocked 
with  triploid  grass  carp  at  rates  as  high  as  7-8  fish 
per  metric  ton  of  vegetation  biomass  of  several 
weed  species  have  resulted  in  a  gradual  decline  of 
vegetation  biomass,  with  elimination  generally  oc- 
curring sometime  after  the  first  year.  Another  im- 
portant factor  for  successfully  using  grass  carp  is 
retention.  Fish  must  not  be  able  to  escape  the 
target  areas  and  the  construction  of  fish  barriers  is 
necessary  to  maintain  the  intended  grass  carp  den- 
sity. Triploid  grass  carp  are  also  being  used  in 
Florida  for  weed  control  in  agricultural  areas  in 
Florida.  Major  target  weeds  of  the  grass  carp 
biological  control  program  is  hydrilla  (Hydrilla 
verticillata)  followed  by  torpedograss  (Panicum 
repens).  (See  also  W90-1001 1)  (Mertz-PTT) 
W90- 10027 


MONITORING  TECHNIQUES  FOR  MOSQUI- 
TOES ASSOCIATED  WITH  IMPOUNDMENTS. 

North  Carolina  Div.  of  Health  Services,  Winston- 
Salem.  Public  Health  Pest  Management  Branch. 
M.  Slaff. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  123-131,  49  ref. 

Descriptors:  'Aquatic  insects,  'Data  collections, 
'Insect  control,  'Monitoring,  'Mosquitoes,  'Res- 
ervoirs, Insect  behavior,  Reservoir  operation, 
Water  management. 

Impoundments  share  certain  characteristics  that 
make  them  distinct  from  other  mosquito  producing 
habitats.  They  are  usually  very  large  in  size,  per- 
manent and  have  emergent  or  floating  vegetation. 
Two  types  of  surveys  should  be  conducted  prior  to 
the  formation  of  an  impoundment.  The  first  is  a 
physical  overview  of  the  area.  From  this,  trouble 
spots,  such  as  floodplains,  low  fields,  and  ridges 
that  might  prevent  proper  water  control  practices 
can  be  seen.  Mosquito  fauna  should  also  be  sur- 
veyed prior  to  impoundment.  Mosquitoes  found  in 
impoundments  are  often  widely  dispersed  in  time 
and  space.  As  a  result,  larval  surveillance  is  diffi- 
cult and  may  not  provide  accurate,  quantitative 
data  on  mosquito  population  levels.  Routine  in- 
spections for  larvae  are  useful,  however,  for  indi- 
cating the  presence  or  absence  of  mosquitoes  and 
in  determining  if  nuisance  species  are  present. 
Adult  mosquito  population  level  operations  should 
concentrate  on  nuisance  levels  as  measured  by 
complaints,  landing  rates,  and  C02  baited  traps. 
Light  traps  are  also  useful  because  they  are  consist- 
ent and  large  numbers  of  them  can  be  deployed 
and  maintained  easily.  Resting  boxes  should  also  be 
used,  since  many  species  from  impoundments  can 
be  collected  efficiently  by  this  method.  Non-selec- 
tive samplers,  such  as  truck  traps  and  suction  traps, 
are  not  well  suited  to  sampling  mosquitoes  pro- 
duced by  impoundments  because  they  collect  small 
numbers,  a  problem  worsened  by  the  often  low 
densities  of  mosquitoes  found  in  these  habitats. 
(See  also  W90-1001 1)  (Mertz-PTT) 
W90- 10029 


LOW  LEVEL  REMOTE  SENSING  OF  AQUAT- 
IC WEEDS. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
Div.  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  7B. 
W90- 10030 


U.S.  FISH  AND  WILDLIFE  SERVICE  AND 
THE  ENVIRONMENTAL  PROTECTION 
AGENCY'S  ENDANGERED  SPECIES  PESTI- 
CIDE LABELLING  PROGRAM:  THEIR  RELA- 
TIONSHIP AND  ITS  IMPACT  ON  AQUATIC 
WEED  AND  MOSQUITO  CONTROL. 
Fish  and  Wildlife  Service,  Raleigh,  NC.  Raleigh 
Field  Office. 
D.  C.  Mignogno. 

IN:  Proceedings  of  Workshop  on  Management  of 
Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  137-141. 

Descriptors:  'Aquatic  weeds,  'Endangered  Spe- 
cies Act,  'Endangered  species,  'Environmental 
protection,  'Legislation,  'Mosquitoes,  'Pesticides, 
Aquatic  plants,  Legal  aspects,  Regulations,  Water 
law. 

The  Endangered  Species  Act  of  1973  and  subse- 
quent amendments  to  the  Act  were  enacted  by 
Congress  to  provide  protection  to  species  deter- 
mined to  be  endangered  or  threatened.  As  a  result 
of  its  review  of  pesticide  registration  activities  and 
informal  consultation  with  the  US  Fish  and  Wild- 
life Service,  the  US  EPA  determined  that  the 
registration  of  certain  pesticides  for  selected  uses  is 
likely  to  adversely  affect  listed  species.  Initially, 
EPA's  pesticide  consultations  were  conducted  on  a 
case-by-case  basis  when  individual  pesticides  were 
submitted  for  new  registration.  Since  then  the 
EPA  has  developed  a  cluster  approach  that  evalu- 
ates together  all  pesticides  registered  for  the  same 
use  patterns.  To  date,  formal  consultations  are 
complete  and  biological  opinions  have  been  issued 
for  four  clusters:  forestry  use,  mosquito  larvicide 
use,  rangeland  or  pastureland  use,  and  crop  use. 
Based  on  information  available  to  the  Fish  and 
Wildlife  Service,  the  EPA  plans  to  implement  a 
voluntary  program  for  compliance  in  1991.  The 
biological  opinions  for  the  four  clusters,  and  a 
notice  of  advanced  rule  making  will  be  issued  to 
give  affected  parties  a  year  to  come  into  compli- 
ance. During  the  1992  planting  season,  EPA  ex- 
pects to  implement  the  Reasonable  and  Prudent 
Alternatives,  and  Reasonable  and  Prudent  Meas- 
ures outlined  in  the  Fish  and  Wildlife  Service's 
pesticide  biological  opinions.  For  evaluation  of  the 
impacts  to  listed  species,  conceptual  models  were 
developed  to  promote  consistent  and  systematic 
evaluation  of  the  potential  impact  of  pesticides  on 
these  species.  The  models  direct  the  user  to  consid- 
er: the  potential  for  exposure  of  each  listed  species 
to  a  pesticide;  information  on  chemical  toxicity 
relative  to  estimated  environmental  concentration; 
potential  secondary  impacts;  and  special  concerns 
not  specifically  addressed.  (See  also  W90- 10011) 
(Mertz-PTT) 
W90- 10031 


RECOMMENDATION  AND  EVALUATION  OF 
A  MITIGATIVE  FLUSHING  FLOW  REGIME 
BELOW  A  HIGH  MOUNTAIN  DIVERSION. 

Wyoming  Water  Research  Center,  Laramie. 
T.  A.  Wesche,  V.  R.  Hasfurther,  and  Q.  D. 
Skinner. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  281-298.  9  fig, 
18  ref. 

Descriptors:  'Deposition,  'Diversion,  'Flow  pat- 
tern, 'Flushing,  'Headwaters,  'Regulated  flow, 
'Sediment  transport,  'Stream  discharge,  'Stream 
fisheries,  Mathematical  models,  Project  planning, 
Sedimentation,  Snake  River,  Trout,  Wyoming. 

The  recommendation  of  flushing  flows  as  part  of 
an  overall  instream  flow  regime  is  becoming  more 
common  below  water  development  projects  in  the 
western  United  States.  Typically,  objectives  of 
these  high  magnitude,  short  duration  releases  are 
to  maintain  channel  capacity  and  fish  habitat  qual- 
ity by  preventing  riparian  encroachment  and  flush- 
ing accumulated  fine  sediments  from  the  stream- 
bed.  While  several  methods  have  been  developed 
for  estimating  flushing  requirements,  little  evalua- 
tion has  taken  place  regarding  the  effectiveness  of 
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implemented  releases.  Water  development-related 
construction  activity  in  the  headwaters  of  south- 
central  Wyoming's  Little  Snake  River  during  mid- 
1984  resulted  in  substantial  deposition  of  fine  and 
coarse  sediment  in  the  stream  channel.  Given  the 
potential  for  severe  sediment  deposition  in  the  Col- 
orado cutthroat  trout  habitat,  a  study  was  conduct- 
ed to  (1)  quantify  the  amount  and  composition;  (2) 
monitor  quantitative  and  qualitative  changes  in  the 
deposition  in  response  to  varying  hydrologic,  hy- 
draulic, and  sediment  transport  characteristics;  (3) 
recommend  a  flushing  flow  regime  to  mitigate  the 
sediment  spill;  and  (4)  evaluate  the  effectiveness  of 
the  recommended  regime.  Flushing  flow  releases 
were  somewhat  successful  in  meeting  management 
objectives.  Preliminary  discussion  of  a  new  method 
for  flushing  analysis,  sediment  transport  input- 
output  modelling,  is  also  presented.  The  crossover 
discharge  is  combined  with  knowledge  of  the 
quantity  of  material  to  be  flushed  and  water  avail- 
ability facilitates  the  hydrologist  in  the  design  of  a 
flushing  flow  regime.  (See  also  W9O-10O68)  (Au- 
thor's abstract) 
W90-10086 


ECONOMIC      EVALUATION      OF      URBAN 
FLOOD  DAMAGE  REDUCTION  PLANS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6C. 

W90-10117 


LARGE-SCALE  IRRIGATION  AND  DRAINAGE 
SCHEMES  IN  PAKISTAN. 

Illinois  Univ.  at  Urbana-Champaign. 

For  primary  bibliographic  entry  see  Field  3C. 

W90- 10363 


SUSITNA  HYDROELECTRIC  PROJECT  SIMU- 
LATION OF  RESERVOIR  OPERATION. 

De  Leuw,  Cather  and  Co.,  Chicago,  IL. 
Y.  Wu,  J.  I.  Feinstein,  and  E.  J.  Gemperline. 
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Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  3-11,  12  fig,  1 
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voirs, Susitna  Hydroelectric  Project. 

The  general  concept  and  methodology  used  in  the 
simulation  of  reservoir  operation,  which  played  an 
important  role  in  the  study  of  the  Susitna  Hydro- 
electric project  is  presented  in  this  article.  The 
objective  of  the  simulation  was  to  find  optimum 
operational  rules  which  would  meet  projected 
energy  requirements  of  the  Alaska  Railbelt,  while 
at  the  same  time,  satisfying  flow  regimes  which 
would  maintain  habitat  for  resident  and  anadro- 
mous  fish.  Computer  models  were  used  for  the 
simulation  of  reservoir  operation  on  a  monthly, 
weekly,  and  hourly  basis,  using  streamflow  records 
of  34  years.  The  monthly  simulation  with  rule 
curve  proved  itself  to  be  simpler  and  less  expensive 
than  the  others,  and  was  effectively  used  in  the 
economic  analysis  of  the  project.  The  weekly  sim- 
ulation with  the  operation  guide  more  closely  sim- 
ulated the  discharge  variations  for  the  studies  of 
environmental  impacts.  The  operation  guide  re- 
stricts the  discharge  variation  in  a  specified  limit  to 
secure  the  protection  of  the  fishery  habitat.  The 
simulation  with  the  weekly  model  was  successfully 
used  for  the  evaluation  of  the  flow  regimes.  The 
hourly  simulation  was  used  to  test  how  the  energy 
obtained  from  the  weekly  analysis  could  fit  the 
hourly  load  curve.  It  was  also  used  for  the  study  of 
peaking  capacity  with  respect  to  the  allowable 
fluctuation  of  discharge  in  the  downstream  chan- 
nel. (See  also  W90- 10434)  (Lantz-PTT) 
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RESERVOIR  OPERATIONS  PLANNING  IN 
SNOWMELT  RUNOFF  REGIMES  BASED  ON 
SIMPLE  RULE  CURVES. 

Soil  Conservation  Service,  Portland,  OR. 
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ref. 
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storage,  Runoff,  Seasonal  variation,  Statistical 
analysis,  Stream  discharge. 

Selecting  appropriate  storage  and  release  rates  for 
reservoirs  in  snowmelt  runoff  environments  is  a 
prerequisite  to  sound  water  management.  A  signifi- 
cant number  of  small  impoundments,  operating  for 
single  or  multiple  purpose  use  in  the  western  part 
of  the  U.S.,  lack  adequate  management  tools  to 
guide  this  process  each  year.  A  methodology  is 
presented  to  use  seasonal  streamflow  volume  fore- 
casts issued  by  the  U.S.  Soil  Conservation  Service 
and  the  National  Weather  Service  to  improve  man- 
agement capability  at  many  of  these  reservoirs. 
The  technique  involves  generating  a  family  of 
simple  rule  curves  for  each  forecast  period.  These 
curves  permit  operators  to  use  predicted  inflow 
volume  to  set  target  outflow  rates  that  will  enable 
them  to  reach  a  full  reservoir  after  passage  of  the 
seasonal  peak.  Forecasts  at  three  probability  levels 
help  establish  the  range  of  likely  seasonal  runoff 
events.  The  derivation  of  the  curves  is  presented 
along  with  a  mathematical  algorithm  to  produce 
them  objectively  from  historical  inflow  records. 
The  rule  curves  provide  an  operational  tool  useful 
for  developing  effective  water  management  plans 
for  reservoirs  where  forecast  information  is  avail- 
able. Seven  reservoir  operating  plans  have  been 
developed  and  implemented  using  this  procedures 
in  Montana  and  Oregon.  (See  also  W90- 10434) 
(Author's  abstract) 
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CREASE STREAMFLOW:  PRELIMINARY  RE- 
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Although  snow  fences  have  long  been  proposed  as 
the  method  to  increase  water  yield,  the  feasibility 
of  this  practice  has  not  been  established.  Hydrolog- 
ic changes  are  reported  for  the  first  two  years  after 
construction  of  an  800-m-long  snow  fence,  3.68  m 
tall,  on  a  307-ha  paired  watershed  having  ten  years 
of  pretreatment  data.  Although  final  assessment 
will  require  more  years  of  study,  initial  treatment 
effects  are  so  apparent  that  preliminary  results  are 
meaningful.  Snow  accumulation  increased  about 
58%,  and  streamflow  averaged  237%  of  that  pre- 
dicted by  the  pretreatment  calibration  with  the 
control  watershed.  Flow  duration  of  the  ephemeral 
stream  increased  about  18  days.  Overall  water 
yield  efficiency  of  the  snow  fence  drift  averaged 
about  43%;  however,  the  yield  efficiency  of  the 
added  snow  was  about  85%.  To  amortize  the  fence 
construction  cost  over  a  25  year  physical  project 
life,  the  value  of  the  new  water  would  have  to  be 
$0.06721  per  cubic  meter.  (See  also  W90- 10434) 
(Author'  Abstract) 
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SURVEY  OF  EXPERIENCE  IN  OPERATING 
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electric Project. 
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In  response  to  operational  and  environmental  con- 
cerns, a  literature  review,  mail  survey,  and  a  site 
visit  have  been  made  to  evaluate  the  procedures 
adopted  by  operators  of  hydroelectric  projects  in 
cold  regions  similar  to  the  Susitna  Hydroelectric 
Project  site.  Four  specific  areas  are  addressed:  (1) 
reservoir  and  powerhouse  operating  procedures  to 
mitigate  ice  jam  related  flooding;  (2)  the  effects  of 
reservoir  ice  cover  and  bank  ice  on  animal  cross- 
ing; (3)  management  of  reservoir  ice  cover  to 
control  ice  cracking  and  its  associated  danger  to 
animals;  and  (4)  bank  erosion  resulting  from  reser- 
voir and  river  ice  movement  and  its  effect  on 
suspended  sediment  and  turbidity  levels.  It  was 
concluded  that  procedures  already  established  in 
other  projects  address  the  problem  of  mitigating 
downstream  ice  jam  related  flooding  by:  (1)  estab- 
lishing a  stable  ice  cover  on  the  downstream  river 
early  in  the  season  during  freeze-up;  (2)  preventing 
hanging  dams  by  inducing  an  early  ice  cover  on 
the  river  upstream  by  artificial  means,  or  by  fluctu- 
ating discharge  downstream  to  keep  the  ice  cover 
broken  up  and  downstream.  All  respondents  to  the 
mail  survey  stated  that  their  organizations  take  no 
specific  actions  on  their  reservoirs  to  alter  the  state 
of  ice  on  reservoir  banks  for  wildlife  safety  reasons 
nor  do  they  (except  one)  take  any  action  to  control 
reservoir  ice  cover  that  might  be  hazardous  to 
animals.  Local  bank  erosion  can  be  expected  in 
reservoirs  which  draw  down  continually  in  winter. 
(See  also  W90- 10434)  (Lantz-PTT) 
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HYDROLOGY  AND  HYDRAULIC  STUDIES 
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The  planning  for  and  licensing  of  a  major  hydro- 
electric project  requires  many  hydrologic  and  hy- 
draulic studies.  These  range  from  observations  of 
existing  conditions  in  the  watershed,  to  estimates 
of  project  related  effects  on  water  use,  water  qual- 
ity and  impacts  on  the  ecosystem.  Examples  of 
analyses  used  to  predict  changes  to  plants  and 
animals  resulting  from  the  construction  and  oper- 
ation of  the  Susitna  Hydroelectric  Plant  are  pre- 
sented. Reservoir  water  quality  was  evaluated 
using  the  Dynamic  Reservoir  Simulation  Model 
(DYSREM).  The  model  was  modified  to  include: 
(1)  formation  of  an  ice  cover  on  the  reservoir  and 
winter  stratification;  (2)  outflow  from  the  reservoir 
through  multiple  level  offtakes;  and  (3)  simulation 
of  suspended  sediment  including  settling  and  the 
effect  of  sediment  on  density  and  reservoir  stratifi- 
cation. While  the  DYSREM  model  provided  tem- 
peratures on  a  daily  basis,  the  Stream  Network 
Temperature  Model  (SNTEMP)  model  was  used 
on  an  average  weekly  basis.  Several  refinements 
were  made  to  the  SNTEMP  model  as  well,  includ- 
ing: (1)  estimation  of  solar  radiation  from  incident 
radiation  at  the  edge  of  the  atmosphere  corrected 
for  atmospheric  and  topographic  effects;  (2)  inclu- 
sion of  frictional  heating;  and  (3)  inclusion  of  more 
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pertinent  temperature  information.  (See  also  W90- 
10434)  (Lantz-PTT) 
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Snow  River  jokulhlaups  are  outburst  floods  caused 
by  the  rapid  release  of  water  from  a  glacier- 
dammed  lake.  These  events  occur  at  two  to  four 
year  intervals,  but  it  has  not  been  possible  to 
predict  accurately  when  a  jokulhlaup  will  begin. 
The  forecast  procedure  presented  will  not  predict 
when  a  jokulhlaup  will  start;  however,  once  one 
has  begun  and  is  recognized,  the  procedure  will 
forecast  the  hydrograph  of  the  remainder  of  the 
event.  Usually,  five  days  advanced  notice  of  the 
severity  of  expected  flooding  can  be  provided  to 
downstream  residents.  The  forecast  procedure  is 
based  upon  the  observation  that  the  cross-sectional 
area  of  the  glacier-dammed  lake  outlet  is  propor- 
tional to  the  amount  of  water  that  has  passed 
through  the  outlet  since  the  beginning  of  the  event. 
A  log-log  plot  of  a  function  of  the  cross-sectional 
area  versus  accumulated  outflow  results  in  a  linear 
relationship  that  can  be  demonstrated  early  in  the 
event  and  used  to  forecast  the  discharge  through 
the  rest  of  the  jokulhlaup.  A  tabulation  of  all 
fourteen  hydrographs  of  the  Snow  River  jokulh- 
laups that  have  occurred  since  1947  is  also  present- 
ed. (See  also  W90-10434)  (Author's  abstract) 
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A  surface  drainage  system  in  which  the  drain  lines 
are  at  two  different  elevations  is  called  a  bi-level 
drainage  system.  In  order  to  evaluate  the  ability  of 
such  a  system,  it  is  necessary  to  develop  a  proce- 
dure in  which  water  table  elevations  can  be  pre- 
dicted under  given  design  conditions.  An  analyti- 
cal solution  to  predict  the  transient  movement  of 
the  water  table  in  a  bi-level  drainage  system  has 
been  developed  and  is  compared  with  a  numerical 
solution.  The  analytical  solution  is  obtained  by 
making  use  of  the  Fourier  series  expansions,  and 
the  numerical  solution  has  been  developed  by 
making  use  of  the  back  difference  equation  solved 
by  the  Gauss  scheme.  The  two  solutions  compare 
favorably  with  each  other.  This  solution  could  be 
easily  extended  to  practical  problems  generally 
arising  in  drainage  engineering.  (Agostine-PTT) 
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Artificial  infiltration  of  urban  stormwater  can  po- 
tentially recharge  groundwater  and  sustain  stream 
base  flows  while  improving  storm  water  quality 
and  contributing  to  flood  control.  It  involves  cap- 
turing storm  water  in  basins  where  it  is  stored 
while  infiltrating  the  surrounding  soil.  Manage- 
ment of  these  basins  with  design  storm  approaches 
needs  to  be  supplemented  by  the  long-term  water 
balance.  The  long-term  water  balance  incorporates 
continuous  low-level  background  flows,  in  con- 
trast to  the  design  storm,  which  is  an  isolated,  rare 
and  brief  event.  Background  flows  can  accumulate 
in  basins  with  no  regular  surface  outlets,  potential- 
ly reducing  basin  capacity  and  causing  nuisances 
associated  with  standing  water.  A  model  has  been 
devised  for  routing  monthly  average  flows 
through  infiltration  basins.  Using  this  model,  12 
infiltration  basins  representing  different  construc- 
tion methods  and  management  objectives  were  de- 
signed for  a  hypothetical  catchment  in  the  Atlanta 
area.  The  effects  of  these  basins  in  terms  of  cost, 
presence  of  standing  water,  capture  of  flood  flows 
and  average  annual  disposition  of  water  were  eval- 


uated. The  results  show  that  background  flows 
cannot  be  disregarded  in  infiltration  management, 
since  the  performance  of  basins  designed  without 
considering  background  flows  can  be  considerably 
hampered  by  their  presence.  The  results  also  invite 
discussion  of  alternative  basin  geometries,  materi- 
als and  hydroperiods  as  ways  of  meeting  site- 
specific  objectives  for  water  resources  and  urban 
amenities.  (Author's  abstract) 
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The  southwest  region  is  the  poorest  in  the  Domini- 
can Republic  because  of  its  harsh  environment. 
Two  karstified  limestone  mountain  ranges,  which 
are  folded  and  faulted,  run  across  the  area.  Be- 
tween the  two  ranges  lies  a  lake,  the  Lago  Enri- 
quillo, whose  surface  is  below  sea  level.  Potential 
evapotranspiration  exceeds  precipitation  in  the 
lowlands  and  vice  versa  in  the  mountains.  The  rate 
of  groundwater  recharge  measured  for  the  Lago 
Enriquillo  basin  is  from  98  to  120  mm/a.  The  mean 
altitude  of  recharge  calculated  using  stable  isotopes 
was  between  1000  and  2000  m  a.s.l.  The  high 
orographic  altitudes  contribute  more  to  recharging 
the  Lago  Enriquillo  than  to  recharging  the  coastal 
areas  of  the  Sierra  de  Bahoruco  and  the  southern 
part  of  the  Sierra  itself.  Mean  residence  time  was 
determined  from  the  variations  in  stable  isotope 
concentrations,  natural  radioactive  isotopes,  and 
low-water  discharge  rates,  and  it  was  deduced  that 
flow  rates  are  higher  in  the  longitudinal  zones  of 
the  Sierras  than  in  the  transverse  areas.  The  reason 
behind  these  phenomena  has  to  do  with  zones  of 
tectonic  compression  and  dilatation.  The  karstified 
aquifer  appears  to  be  split  into  three  levels,  with 
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storage  capacity  increasing  with  depth.  Each  level 
appears  to  be  homogeneous  from  the  point  of  view 
of  the  large  scale  field  of  flow.  Possibilities  for 
groundwater  development  seem  most  promising  in 
the  deep  levels  which  surface  at  the  feet  of  the 
Sierras,  and  more  promising  in  the  Lago  Enriquillo 
basin  than  in  others.  The  isotopic  and  hydrogeolo- 
gical  studies  have  revealed  five  areas  in  the  Lago 
Enriquillo  basin  where  groundwater  could  be  ex- 
ploited in  the  future.  Such  exploitation  would  be 
difficult  in  the  other  basins.  (See  also  W90-09551) 
(Author's  abstract) 
W90-09969 


EFFICIENCY  IN  IRRIGATION:  THE  CON- 
JUNCTIVE USE  OF  SURFACE  AND  GROUND- 
WATER RESOURCES. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-10358 


RESPONSES  TO  SOME  OF  THE  ADVERSE 
EXTERNAL  EFFECTS  OF  GROUNDWATER 
WITHDRAWALS  IN  CALIFORNIA. 

California  State  Dept.  of  Water  Resources,  Los 

Angeles. 

For  primary  bibliographic  entry  see  Field  3F. 

W90- 10362 


DEVELOPMENT  OF  GROUNDWATER  FOR 
AGRICULTURE  IN  THE  LOWER  YELLOW 
RTVER  ALLUVIAL  BASIN. 

Ministry  of  Water  Resources  and  Electric  Power, 
Beijing  (China). 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 10364 


EFFICIENT  CONJUNCTIVE  USE  OF  SUR- 
FACE AND  GROUNDWATER  IN  THE  PEO- 
PLE'S VICTORY  CANAL. 

Ministry  of  Water  Resources  and  Electric  Power, 
Beijing  (China). 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 10365 


REVIEW     OF     GROUNDWATER     MANAGE- 
MENT MODELS. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W90- 10367 


MODELING  EFFICIENT  CONJUNCTIVE  USE 
OF  WATER  IN  THE  INDUS  BASIN. 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC.  Agricultural  and  Rural 
Development  Dept. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 10369 


EVIDENCE  OF  GROUNDWATER  RECHARGE 
THROUGH  FROZEN  SOILS  AT  ANCHORAGE, 
ALASKA. 

Alaska  Div.  of  Geological  and  Geophysical  Sur- 
veys, Eagle  River. 

For  primary  bibliographic  entry  see  Field  2G. 
W90- 10461 


RESIDENTIAL  WELL  DEVELOPMENT  OF  A 
LOW  PERMEABILITY  BEDROCK  FLOW 
SYSTEM. 

Alaska  Div.  of  Geological  and  Geophysical  Sur- 
veys, Eagle  River.  Water  Resources  Section. 
W.  A.  Petrik. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  253-262,  6  fig, 
5ref. 

Descriptors:  'Cold  regions,  *Cold  regions  hydrol- 
ogy, 'Domestic  water,  'Groundwater  recharge, 
•Permeability,  'Well  yield,  Alaska,  Aquifers,  Bed- 
rock, Eagle  River,  Geohydrology,  Groundwater 
budget,  Groundwater  level,  Water  supply,  Wells. 

Complaints  of  inadequate  domestic  well  yields  in 
the  hillside  area  of  Eagle  River,  Alaska,  prompted 


a  survey  of  existing  water  well  data,  measurement 
of  water  levels  in  private  domestic  wells,  and 
interviews  with  homeowners  regarding  water  use 
and  water  shortage  problems.  Water  levels  were 
measured  in  59  domestic  wells  during  August  and 
September,  1985.  Fifty-six  of  these  wells  were 
drilled  into  bedrock.  The  depths  of  the  wells  vary 
from  11  to  215  m  (36-706  ft).  Well  logs  showed 
unconsolidated  sediments  above  the  McHugh 
Complex  metamorphic  rocks  to  vary  in  thickness 
from  0.3  to  37  m  (1-121  ft).  Aquifers  within  the 
McHugh  Complex  rocks  have  virtually  no  primary 
permeability  and  low  to  very  low  secondary  per- 
meability. Reported  well  yields  vary  from  0.01  to 
1.32  L/s  (0.1  to  21.0  gallons  per  minute  (gpm)). 
The  median  well  yield  is  0.13  l/s  (2.0  gpm).  Com- 
parison of  50  original  reported  static  water  levels 
to  the  1985  measurements  indicate  current  water 
levels  are  an  average  of  0.3  m  (1  ft)  above  original- 
ly reported  values.  This  is  not  considered  to  be  a 
significant  change.  No  definitive  areal  trend  of 
either  rising  or  falling  levels  exists.  Apparent  water 
level  changes  exhibit  an  irregular  areal  distribution, 
are  commonly  many  meters  (tens  of  feet)  in  magni- 
tude, and  cannot  be  consistently  correlated  with 
any  known  factor.  (See  also  W90- 10434)  (Author's 
abstract) 
W90- 10462 


HYDROLOGIC  MONITORING  OF  SUBSUR- 
FACE FLOW  AND  GROUNDWATER  RE- 
CHARGE IN  A  MOUNTAIN  WATERSHED. 

Nevada   Univ.   System,   Reno.   Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  2F. 

W90- 10463 


EFFECTIVENESS  OF  HYDRAULIC  METHODS 
FOR  CONTROLLING  GROUNDWATER  CON- 
TAMINATION. 

Papadopulos  (S.S.)  and  Associates,  Inc.,  Rockville, 

MD. 

For  primary  bibliographic   entry   see   Field   5G. 

W90-10521 
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EFFECTS  OF  TIDE  RANGE  ALTERATIONS 
ON  SALT  MARSH  SEDIMENTS  IN  THE  EAST- 
ERN SCHELDT,  S.  W.  NETHERLANDS. 

Ingenieursbureau  Oranjewoud  B.V.,   Heerenveen 

(Netherlands). 

M.  Vranken,  O.  Oenema,  and  J.  Mulder. 

Hydrobiologia  HYDRB8,  Vol.  195,  p  13-20,  April 

30,  1990.  5  fig,  1  tab,  24  ref. 

Descriptors:  *Dam  effects,  *Estuarine  sediments, 
♦Geochemistry,  *Salt  marshes,  *The  Netherlands, 
♦Tides,  Decalcification,  Hydrogen  ion  concentra- 
tion, Iron,  Oxidation,  Pore  water,  Seasonal  varia- 
tion, Sulfur. 

The  construction  of  three  dams  induced  large 
changes  in  the  tide  range  in  the  Eastern  Scheldt,  a 
tidal  inlet  in  the  southwestern  part  of  the  Nether- 
lands. In  1986  the  mean  high  tide  level  was  re- 
duced by  almost  one  meter.  This  excluded  the 
greater  part  of  the  medium-high  marshes  almost 
completely  from  tidal  flooding.  The  absence  of 
tidal  flooding  in  the  summer  of  1986,  combined 
with  a  net  precipitation  deficit,  increased  the  bulk 
density  of  the  sediment  irreversibly  from  400  to 
530  kg/cu  m  in  the  top  5  cm.  The  subsidence  of  the 
backmarshes  varied  from  1  to  8  cm.  The  loss  of 
moisture  allowed  oxygen  to  diffuse  into  the  initial 
reducing  sediment.  This  altered  the  geochemistry 
of  the  sediment  significantly.  The  redoxcline  was 
lowered  from  a  mean  depth  of  about  15  cm  in  1985 
to  20-30  cm  in  the  summer  of  1986.  Evidence  of 
pyrite  oxidation  within  a  narrow  depth  interval  of 
15-30  cm  was  obtained  from  the  change  in  the 
composition  of  pore  waters.  The  rapid  increase  in 
redox  potentials  (up  to  600  mV)  and  total  dissolved 
iron  (up  to  5  mM/L)  and  S04(2-)  (up  to  65  mM/L) 
and  the  decrease  in  pH  (up  to  4.5-2.5)  all  suggest  a 
rapid  oxidation  of  pyrite.  Acidic  conditions  were 
found  only  in  sediments  with  low  contents  of  calci- 


um carbonate  and  high  contents  of  pyrite.  Seasonal 
oxidation  of  reduced  sulfur  is  probably  a  very 
important  source  of  acidity  in  salt  marshes.  Decal- 
cification increases  with  increasing  drainage  of 
pore  water  during  the  reducing  stage  and  with 
increasing  depth  of  the  oxidizing  sediment  during 
the  oxidation  stage.  The  establishment  of  a  new 
tide  range  was  reflected  in  the  pH  and  Eh  of  the 
sediment.  In  December  1987  the  depth  profiles  of 
pH  and  Eh  were  again  close  to  those  observed  in 
1985.  (Author's  abstract) 
W90-09684 


FORTH  ESTUARY:  A  NURSERY  AND  OVER- 
WINTERING AREA  FOR  NORTH  SEA 
FISHES. 

Forth    River    Purification     Board,    Queensferry 

(Scotland).  Tidal  Waters  Lab. 

For  primary  bibliographic  entry  see  Field  81. 

W90-09689 


CONSERVATION  OF  BRITISH  NORTH  SEA 
ESTUARIES. 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2L. 
W90-09693 


PHOSPHORUS  AND  NITROGEN  LOAD 
FROM  FOREST  AND  AGRICULTURAL  AREAS 
IN  FINLAND. 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  and  Environment  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09762 


COMPILATION  OF  MEAN  ANNUAL  SUS- 
PENDED-SEDIMENT YIELDS  FOR  SELECT- 
ED STREAMS  DRAINING  BASINS  WITHIN 
AND  ADJACENT  TO  COAL  FIELDS  IN  THE 
EASTERN  UNITED  STATES. 
Geological  Survey,  West  Trenton,  NJ.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-09889 


TRAVELTIME  AND  REAERATION  OF  SE- 
LECTED STREAMS  IN  THE  NORTH  PLATTE 
AND  YAMPA  RIVER  BASINS,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

B.  C.  Ruddy,  and  L.  J.  Britton. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    88-4205, 
1989.  56p,  20  fig,  24  tab,  41  ref. 

Descriptors:  *Coal  mining,  "Colorado,  *Oil  shale, 
*Reaeration,  *Traveltime,  Environmental  impact, 
Path  of  pollutants. 

Traveltime  characteristics  were  measured  using 
rhodamine  WT  dye  as  a  tracer  in  the  Canadian  and 
Michigan  Rivers  in  the  North  Platte  river  basin 
and  in  the  Yampa,  Elk,  and  Williams  Fork  Rivers, 
and  Trout  and  Fish  Creeks  in  the  Yampa  River 
basin  of  Colorado.  Reaeration  coefficients  were 
determined  by  use  of  the  modified-tracer  tech- 
niques using  ethylene  and  propane  gas  for  selected 
stream  reaches  during  low-flow  conditions.  Stream 
reach  velocities  determined  during  traveltime  and 
reaeration  measurements  ranged  from  0.09  mi/ 
hour  at  5.1  cu  ft/sec  on  the  Canadian  River  to  4.04 
mi/hour  at  746  cu  ft/sec  on  the  Williams  Fork.  A 
modified  longitudinal  dispersion  model  or  results 
from  cumulative  traveltime  curves  were  used  to 
estimate  traveltimes  in  the  measured  streams  for 
streamflow  conditions  other  than  those  measured. 
Traveltime-discharge  curves  were  developed  by 
using  the  estimated  and  measured  traveltimes. 
Reaeration  coefficients  were  determined  for  20 
different  subreaches  in  the  study  area.  Rearation 
coefficients  were  determined  for  20  different  su- 
breaches in  the  study  area.  Reaeration  coefficients 
ranged  from  1.6/day  in  a  pooled  subreach  of  the 
Yampa   River   Craig,   Colorado,   to   98/day   in  a 
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turbulent    subreach    of   Trout    Creek    near    Oak 

Creek,  Colorado.  (USGS) 

W90-09897 


INVESTIGATION  OF  SEDIMENT  TRANS- 
PORT IN  THE  AUSTRIAN  PART  OF  THE 
DANUBE  USING  ENVIRONMENTAL  ISO- 
TOPES. 

Bundesversuchs-  und  Forschungsanstalt  Arsenal, 

Vienna  (Austria). 

For  primary  bibliographic  entry  see  Field  2J. 

W90-09989 


RADIONUCLIDES  IN  BENTHIC  MICRO- 
ALGAE  (RADIONUKLIDER  I  BENTISKA  KI- 
SELALGER). 

National  Swedish  Environment  Protection  Board, 

Solna. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10061 


PERMITTING  A  GOLD  PLACER  MINE 
WITHIN  THE  CAPITAL  CITY  OF  MONTANA, 
PROCESSES  AND  PROBLEMS. 

Jones  and  Associates,  Helena,  MT. 

For   primary   bibliographic   entry   see   Field    5G. 

W90- 10078 


IMPACT  OF  WATER  AND  MINERAL  DEVEL- 
OPMENT PROJECTS  ON  A  RURAL  COMMU- 
NITY AND  ITS  EDUCATION  PROGRAMS. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10080 


SEMI-EMPIRICAL  METHOD  FOR  PREDICT- 
ING HYDROLOGIC  IMPACTS  OF  UNDER- 
GROUND MINING  IN  FRACTURE-CON- 
TROLLED GROUNDWATER  FLOW  SYSTEMS. 

Applied  Hydrology  Associates,  Inc.,  Denver,  CO. 
A.  P.  O'Hayre,  M.  J.  Day,  and  D.  Conn. 
IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  247-257.  3  fig, 
2  tab. 

Descriptors:  *Coal  mining  effects,  'Colorado, 
•Geohydrology,  'Groundwater  movement, 
♦Mathematical  models,  'Model  studies,  'Under- 
ground coal  mining,  Flow  models,  Geologic  frac- 
tures, Groundwater  storage,  Seasonal  variation, 
Springs,  Surface  Mining  Control  and  Reclamation 
Act. 

The  Surface  Mining  Control  and  Reclamation  Act 
(SMCRA)  requires  evaluation  of  probable  hydro- 
logic  consequences  (PHC)  of  coal  mining  and  rec- 
lamation activities.  A  PHC  determination  includes 
predictions  of  seasonal  changes  in  groundwater 
storage  and  flows.  The  choice  of  appropriate  pre- 
dictive methods  is  usually  determined  by  the  sig- 
nificance of  groundwater  issues,  the  complexity  of 
site  hydrogeology,  and  preferences  of  the  regula- 
tory agency.  Typically,  PHC  analyses  are  prepared 
using  numerical  groundwater  models.  Monitored 
inflows  during  the  first  five  years  of  operation  at 
the  Mount  Gunnison  underground  mine  near  Som- 
erset, Colorado  indicates  that  the  major  controls 
on  groundwater  occurrence  and  flow  are  discrete 
fracture  zones  and  overburden  cover.  Numerical 
techniques  have  limited  application  in  these  hydro- 
geological  conditions.  A  simple  vertical  flow 
model  was  developed  and  calibrated  based  on  sea- 
sonal inflows.  This  simple  modeling  approach  was 
very  effective  in  developing  estimates  of  mine  in- 
flows and  potential  stream  depletions  for  the  life  of 
mine  operation.  This  approach  also  provided  a 
basis  for  identifying  springs  that  could  possibly  be 
affected  by  underground  mining  activities.  (See 
also  W90- 10068)  (Author's  abstract) 
W90- 10083 


PREDICTING  THE  IMPACTS  OF  A  LOGICAL 
MINING  UNIT  SYSTEM  ON  THE  WATER  RE- 
SOURCES OF  AN  AREA. 

Consolidation  Coal  Co.,  Library,  PA.  Research 
and  Development  Dept. 


A.  S.  C.  Owili-Eger. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  259-269.  5  fig, 
5  tab. 

Descriptors:  'Aquifers,  'Coal  mining  effects, 
'Conservation,  'Model  studies,  'Resources  man- 
agement, 'Sediment  load,  'Underground  coal 
mining,  Aquifer  characteristics,  Base  flow,  Dis- 
solved solids,  Flow  discharge,  Flow  recharge, 
Leakage,  Monitoring. 

Since  the  extraction  of  coal  is  one  of  the  major 
activities  which  may  affect  the  natural  or  existing 
hydrological  equilibrium,  the  mining  industry  is 
committed  to  the  conservation  and  protection  of 
the  water  resources  within  and  around  mining 
environments.  This  commitments  embodies  thor- 
ough and  systematic  consideration  of  the  quantita- 
tive and  qualitative  variations  and,  in  general 
terms,  the  environmental  consequences  of  the 
mining  activity  on  the  natural  water  systems.  Con- 
cern had  been  expressed  about  the  short-term  and 
long-range  hydrological  impacts  of  maximum  and 
possibly  multiple  seam  extraction  as  it  pertains  to 
recoverable  coal  reserves.  A  concerted  compre- 
hensive research  program  was  initiated  and  con- 
ducted with  these  fundamental  objectives:  establish 
base  flow  parameters  and  inorganic  quality  of  the 
waters  in  surface  streams  and  aquifers;  determine 
the  rate  and  ascertain  the  direction  of  leakage,  if 
any,  between  aquifer  and  confining  strata;  establish 
recharge-discharge  relationships  within  the  area  of 
interest;  monitor  and  document  quantity  and  qual- 
ity variations  of  mine  discharges  and  the  effects  of 
increased  mining  activity  on  such  factors  as  base 
flow  and  sediment  load;  and  determine  aquifer 
characteristics  and  develop  models  of  identifiable 
and  quantifiable  hydrological  subsystems,  as  well 
as  for  the  overall  hydrological  environment,  for 
utilization  as  practical  predictive  tools.  Results  in- 
dicate that  water  exiting  the  watershed  is  relatively 
soft  and  has  moderate  dissolved  solids.  The  minor 
intermittent  tributaries  contain  extremely  large 
quantities  of  dissolved  solids  and  convey  large 
sediment  loads.  The  mine  discharge  water  will  not 
significantly  impact  the  quality  of  the  waters 
within  the  watershed.  The  models  developed  can 
be  used  with  a  fairly  high  degree  of  accuracy  and 
consistency.  (See  also  W90- 10068)  (Brunone-PTT) 
W90- 10084 


TAR     CREEK:     DIVERSION     EFFORTS    TO- 
WARDS AN  UNPOLLUTED  FUTURE. 

Black  and  Veatch,  Kansas  City,  MO. 

For   primary  bibliographic   entry  see   Field   5G. 

W90-10087 


STREAMFLOW  WATER-QUALITY  NODE- 
STREAMFLOW  MODEL  FOR  ASSESSING 
MINING-RELATED  IMPACTS. 

In-Situ,  Inc.,  Lake  wood,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10088 


PREDICTING  THE  INFLUENCES  OF  POST- 
MINING  CONDITIONS  ON  SURFACE  AND 
GROUNDWATER  RESOURCES. 

Applied  Hydrology  Associates,  Inc.,  Denver,  CO. 
M.  J.  Day,  R.  A.  Mills,  and  J.  G.  Nalven. 
IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  483-500.  9  fig, 
2  tab,  2  ref. 

Descriptors:  'Coal  mining  effects,  'Colorado, 
'Geohydrology,  'Groundwater,  'Groundwater 
movement,  'Model  studies,  'Surface  runoff,  'Sur- 
face water,  'Water  quality,  'Water  resource  man- 
agement, Backfill,  Downstream,  Lysimeters,  Moni- 
toring, Seasonal  variation,  Surface-groundwater 
relations. 

Backfilled  areas  of  surface  mines  generally  have 
different  hydrogeological  properties  than  undis- 
turbed overburden  material.  Recharge,  groundwat- 
er flows,  surface  discharge  locations,  and  water 


quality  may  be  significantly  changed  in  post- 
mining  conditions.  Predicting  post-mining  hydro- 
geological  conditions,  and  how  these  may  vary 
seasonally  and  over  time,  is  necessary  for  evaluat- 
ing potential  impacts  on  water  resources.  A  predic- 
tive study  of  post-mining  hydrogeologic  conditions 
and  potential  hydrological  influences  on  down- 
stream water  resources  was  undertaken  for  an 
active  surface  coal  mine  in  northwest  Colorado. 
The  study  focused  on  existing  conditions  at  an  old 
backfilled  area  adjacent  to  active  mining  oper- 
ations. A  conceptual  model  of  the  backfill  hydro- 
geology  was  developed  based  on  several  sources  of 
information.  These  data  included  the  hydrogeolo- 
gic setting,  calculated  backfill  recharge  rates  from 
lysimeter  studies  at  adjacent  mines,  monitored  flow 
and  quality  of  backfill  discharges,  laboratory  leach- 
ing studies,  and  water  quality  trends  in  down- 
gradient  bedrock  groundwater.  Present  backfill 
discharge  varies  seasonally  but  is  in  approximate 
balance  with  annual  recharge.  Discharge  quality  is 
reasonably  consistent  and  is  predictable  from 
leaching  studies  of  overburden  cores.  The  apparent 
equilibrium  of  the  backfill  hydrogeology  allows  a 
definitive  assessment  of  seasonal  hydrologic  influ- 
ences and  extrapolation  of  results  to  future  backfill 
areas  with  similar  hydrogeologic  settings.  The 
study  predicted  no  significant  influence  on  the  use 
of  downstream  water  resources.  (See  also  W90- 
10068)  (Author's  abstract) 
W90-10100 


EVALUATION  OF  RUNOFF  AND  EROSION 
FROM  SURFACE-MINED  AREAS. 

Agricultural  Research  Service,  Fort  Collins,  CO. 

Hydro-Ecosystem  Research  Unit. 

D.  M.  Hartley,  and  H.  M.  Weagraff. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.   1988.  p  179- 

264,  15  fig,  22  tab,  68  ref,  append. 

Descriptors:  'Environmental  engineering,  'Ero- 
sion, 'Mining,  'Runoff  forecasting,  'Soil  erosion, 
'Strip  mines,  'Watershed  management,  Computer 
models,  Estimating,  Forecasting,  Hydrologic 
budget,  Infiltration,  Infiltration  rate,  Model  studies, 
Rainfall  infiltration,  Rainfall-runoff  relationships, 
Runoff,  Sediment  yield. 

One  of  the  most  difficult  tasks  facing  the  surface 
mine  hydrologist  is  to  determine  the  probable  hy- 
drologic consequences  of  planned  mining  activi- 
ties. Surface  runoff  and  erosion  can  be  viewed  as 
responses  of  a  hydrologic  system  to  driving  forces 
of  rainfall  or  snowmelt.  The  system  of  primary 
concern  in  this  case  is  the  soil  surface  with  its 
topography  and  vegetation  and  the  first  meter  or 
so  of  the  soil  profile  below  the  surface.  The  curve 
number  method  of  estimating  direct  runoff  volume 
uses  three  variables:  the  total  rainfall  volume,  the 
antecedent  moisture  condition  and  the  watershed 
soil-cover  complex.  The  water  balance  or  infiltra- 
tion-based methods  are  based  on  the  principle  of 
mass  conservation.  Runoff  index  methods  include 
the  Phi  and  W  index  methods.  The  Phi  index 
represents  an  average  rate  of  abstraction  that  in- 
cludes infiltration,  depression  storage  and  intercep- 
tion that  occurs  during  the  period  of  direct  runoff. 
The  W  index  is  a  refinement  of  the  Phi  index  that 
separates  infiltration  from  depression  and  intercep- 
tion storage.  The  Cook  method  for  peak  runoff 
estimates  10,  25,  and  50-year  return  period  peak 
discharges  from  small  watersheds  of  up  to  2500 
acres  in  size.  The  Rational  method  estimates  peak 
discharge  from  small  watersheds.  The  Soil  Conser- 
vation Service  time  of  concentration  method  uti- 
lizes a  graphical  relationship  between  the  peak 
discharge  and  time  of  concentration.  Their  tabular 
method  determines  peak  discharges  for  composite 
watersheds  made  up  of  subareas  with  different 
curve  numbers.  Unit  hydrograph  methods  are  de- 
rived from  rainfall-runoff  data  for  the  watershed  of 
interest.  The  Universal  Soil  Loss  Equation  esti- 
mates soil  loss  caused  by  sheet  and  rill  erosion 
from  a  field.  Combining  this  with  sediment  deliv- 
ery ratio  determines  watershed  sediment  yield.  The 
United  States  Geological  Survey  maintains  several 
watershed  models  of  surface  runoff,  water  quality 
and  sediment  transport  that  have  been  integrated 
with  a  special  interactive  program  that  aids  the 
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user  in  the  preparation,  checking,  updating  and 
reformatting  of  input  data  sets  and  the  analysis  of 
program   output.   (See   also   W90- 10104)   (Mertz- 
PTT) 
W90-10111 


RIVER  TRANSPORT  OF  PHOSPHORUS  AS 
CONTROLLED  BY  LARGE  SCALE  LAND  USE 
CHANGES. 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 

Environmental  Research. 

G.  Karlsson,  and  M.  Lowgren. 

Acta  Agriculturae  Scandinavica  AASCAU,  Vol. 

40,  No.  2,  p  149-162,   1990.  9  fig,  4  tab,  35  ref. 

Descriptors:  'Agricultural  runoff,  'Environmental 
effects,  'Land  use,  'Motala  River  Basin,  'Path  of 
pollutants,  'Phosphorus,  'Svarta  River  Basin, 
'Water  pollution  sources,  Agricultural  watersheds, 
Erosion,  Hydrogen  ion  concentration,  Lime. 

Land  use,  within  the  area  studied,  the  Motala  and 
Svarta  River  Basins,  Sweden,  displayed  two  large- 
scale  changes  over  a  period  of  100  years.  One  was 
the  transition  from  ley  cultivation  to  grain  produc- 
tion. The  other  change  was  the  decrease  in  the 
number  of  livestock.  The  phosphorus  balance  for 
the  area,  accompanying  these  changes,  showed 
that  the  early  net  export  of  about  1  kg  per  hectare 
per  year  at  the  end  of  the  last  century  became  a  net 
import  during  the  1940s.  Agricultural  practices 
have  changed,  decreasing  the  share  of  land  ex- 
posed to  surface  erosion,  but  the  change  is  insignif- 
icant compared  to  the  transport  change  found  in 
the  watercourse.  The  decreasing  use  of  organic 
manure  and  the  transition  to  the  use  of  inorganic 
fertilizers  coincided  with  the  changes  of  phospho- 
rus transports  observed.  It  is  also  evident  that  the 
acid/base  effects  of  fertilizers,  the  amounts  of  lime 
(CaO)  used,  the  increasing  area  of  soils  with  a 
declining  pH,  and  the  transport  decrease  in  the 
water  all  occur  during  the  same  period  of  time.  To 
conclude,  the  most  important  factors  of  large-scale 
land  use  changes  coinciding  with  the  transport 
drop  in  the  late  1960s,  seem  to  be  related  to 
changes  in  transport  mechanisms,  rather  than  to 
large-scale  pool  changes.  (Author's  abstract) 
W90-10159 


MEASURING  SOIL  HYDRAULIC  PROPER- 
TIES AFTER  CLEARING  OF  TROPICAL  RAIN 
FOREST  IN  A  COSTA  RICAN  SOIL. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

E.  J.  A.  Spaans,  J.  Bouma,  A.  Lansu,  and  W.  G. 

Wielemaker. 

Tropical  Agriculture  TAGLA2,  Vol.  67,  No.  1,  p 

61-65,  January  1990.  6  fig,  12  ref. 

Descriptors:  'Hydraulic  conductivity,  'Infiltration 
rate,  'Land  clearing,  'Rain  forests,  'Soil  moisture 
retention,  'Soil  properties,  'Soil  water,  'Tropical 
regions,  Costa  Rica,  Crust  test,  Grasslands,  Pas- 
tures, Porosity. 

The  crust  test  and  a  desorption  method  using  un- 
disturbed samples  placed  in  porous  cups  were  ap- 
plied to  measure  hydraulic  conductivity  (K)  and 
moisture  retention  data  of  a  Humoxic  Tropohu- 
mult.  The  crust  test  measures  infiltration  rates 
through  a  series  of  man-made  crusts  with  different 
resistances  and  subcrust  pressure  heads.  Each  rate 
corresponds  to  a  K  value  at  unit  hydraulic  gradi- 
ent. Crusts  are  applied  on  top  of  an  undisturbed 
column  of  soil  carved  out  in  situ  and  covered  with 
mortar,  allowing  use  of  the  method  in  stony  soil. 
Multiple  measurements  in  forests  and  in  three-year- 
old  pasture  indicated  a  very  strong  decrease  of  K- 
sat  from  1000  cm/day  to  50  cm/day,  respectively. 
Total  porosities  were  not  different  but  the  forest 
topsoil  contained  more  continuous  macropores  in 
the  form  of  compound  packing  voids  while  the 
pasture  soil  contained  less  continuous  accommo- 
dated planar  voids.  (Author's  abstract) 
W90- 10321 


IMPACT    OF    AGRICULTURAL    ACTIVITIES 
ON  GROUND  WATER. 

Stavebni  Geologie,  Prague  (Czechoslovakia). 
For  primary  bibliographic  entry  see  Field  5B. 


W90- 10388 


CONTROL   AND   MANAGEMENT   OF   AGRI- 
CULTURAL IMPACT  ON  GROUNDWATER. 

For  primary   bibliographic   entry  see  Field   5G. 
W90-10395 


IMPACT  OF  AGRICULTURE  ON  GROUND- 
WATER IN  IRELAND. 

Geological  Survey  of  Ireland,  Dublin. 
C.  R.  Aldwell,  D.  J.  Burdon,  and  M.  Sherwood. 
IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy,  Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.    1986.  p  243-261.    1   tab,  29  ref. 

Descriptors:  'Agricultural  practices,  'Drainage  ef- 
fects, 'Groundwater  management,  'Groundwater 
pollution,  'Ireland,  Annual  precipitation,  Atmos- 
phere, Groundwater  quality,  Herbicides,  Inorganic 
fertilizers,  Organic  nitrogen,  Pesticides,  Water  re- 
sources. 

Ireland  has  large  water  resources.  Only  5.3%  of 
waters  are  as  yet  developed,  to  supply  some  650 
L/day/capita  to  the  population  of  some  3.37  mil- 
lion people.  State  of  development  varies  in  each  of 
the  seven  water  resources  regions.  Precipitation  is 
fairly  evenly  distributed  over  the  year,  but  the 
percentage  infiltrating  to  form  groundwater  varies 
quite  sharply.  In  all,  annual  groundwater  amounts 
to  some  24.8  cu  km,  of  which  50%  is  considered  to 
be  recoverable.  Capital  groundwater  reserves  must 
be  large,  but  are  unquantified.  Under  these  condi- 
tions, the  impact  of  agriculture  on  groundwater  is 
negligible.  Drainage  operations  however  have  ef- 
fects on  Irish  groundwater.  Such  lands  may  overlie 
impermeable  strata  or  pans,  or  may  receive  con- 
cealed or  visible  groundwater  discharge.  Their 
drainage  will  affect  the  groundwater  in  various 
ways.  There  has  been  a  significant  impact  of  agri- 
culture on  groundwater  quality.  The  effects  on  the 
atmosphere  and  on  precipitation  are  not  identifia- 
ble. Practices  which  affect  diffuse  infiltration  are: 
(i)  application  of  ground  limestone  (lime);  (ii)  appli- 
cation of  potassium/nitrogen/phosphorus  inorgan- 
ic fertilizer;  (iii)  spreading  of  organic  slurries;  (iv) 
development  of  organic  nitrogen  in  soils,  mainly 
after  plowing  of  grasslands;  and  (v)  residues  from 
herbicides,  fungicides  and  pesticides.  The  infiltra- 
tion of  these  substances  spread  on  the  land  is 
closely  related  to  the  interaction  between  times  of 
groundwater  recharge  and  times  of  fertilizer  appli- 
cation. (See  also  W90- 10388)  (Author's  abstract) 
W90- 10397 


PRIMARY  PRODUCTION,  CHLOROPHYLL, 
AND  NUTRIENTS  IN  HORSESHOE  LAKE, 
POINT  MACKENZIE,  ALASKA. 

Geological  Survey,  Anchorage,  AK. 

For  primary  bibliographic  entry  see  Field  2H. 

W90- 10457 
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EVALUATION   OF   RUNOFF   AND   EROSION 
FROM  SURFACE-MINED  AREAS. 

Agricultural  Research  Service,  Fort  Collins,  CO. 

Hydro-Ecosystem  Research  Unit. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-10111 
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IMPROVEMENT  OF  LAKE  WATER  QUALITY 
BY  PAYING  FARMERS  TO  ABATE  NON- 
POINT  SOURCE  POLLUTION. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-09555 


RESERVOIR      STORAGE      REALLOCATION 
ANALYSIS  WITH  PC. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-09673 


CHANNEL    ENGINEERING    AND    EROSION 
CONTROL. 

Eidgenoessische  Technische  Hochschule,   Zurich 
(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 
Hydrologie  und  Glaziologie. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10003 


EROSION  CONTROL  FOR  PLACER  MINING. 

Entrix,  Inc.,  Anchorage,  AK. 
L.  A.  Rundquist,  and  N.  E.  Bradley. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  407-413,  3  fig, 
22  ref. 

Descriptors:  'Cold  regions,  'Erosion  control, 
•Grading,  'Nonpoint  pollution  sources,  'Placer 
mining,  Diversion  structures,  Drainage  control, 
Sediment  transport,  Sedimentation,  Settling  basins, 
Turbidity,  Vegetation. 

Techniques  for  the  control  of  nonpoint-source 
sediment  pollution  are  reviewed  for  application  to 
placer  mines  in  northern  environments.  Erosion- 
control  techniques  are  divided  into  three  catego- 
ries: drainage  control,  site  grading  and  stockpile 
protection  and  location.  Drainage  control  serves 
two  primary  functions:  (1)  to  exclude  unpolluted 
water  from  the  mine  site;  and  (2)  to  direct  water 
that  has  become  polluted  within  the  site  through  a 
treatment  system  prior  to  discharge  to  the  receiv- 
ing water  body.  Drainage-control  techniques  in- 
clude stream  channel  diversions,  bedrock  drains, 
overland-flow  diversion  structures  and  settling- 
pond  systems.  Site  grading  serves  to  reduce  the 
height,  steepness  or  length  of  erodible  slopes, 
thereby  reducing  the  potential  for  erosion  of  the 
slope.  Site  grading  should  be  conducted  concur- 
rent with  the  mining  operation  to  reduce  erosion 
potential.  Locating  and  protecting  stockpiles  to 
minimize  contact  with  waterbodies  also  reduces 
nonpoint-source  sediment  pollution.  Stockpiles  of 
vegetation,  organic  overburden,  fine  grained  inor- 
ganic overburden,  oversized  rocks  and  fines  re- 
moved from  settling  ponds  may  be  retained  for  use 
in  site  rehabilitation;  stockpiles  of  these  materials 
should  be  located  away  from  erosive  waterbodies 
or  protected  with  erosion-resistant  materials.  (See 
also  W90- 10434)  (Author's  abstract) 
W90- 10480 
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DETERMINATION  OF  IODINE  IN  OYSTER 
TISSUE  BY  ISOTOPE  DILUTION  LASER  RES- 
ONANCE IONIZATION  MASS  SPECTROME- 
TRY. 

National    Inst,    of    Standards    and    Technology 

(NML),  Gaithersburg,  MD.  Center  for  Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09589 


NEW  INDICATOR  AND  TEST  PAPER  FOR 
THE  SEMI-QUANTITATIVE  DETERMINA- 
TION OF  CARBARYL  IN  TRACES  IN  WATER. 

Aligarh  Muslim  Univ.  (India).  Dept.  of  Applied 

Chemistry. 

H.  S.  Rathore,  and  S.  K.  Saxena. 

Analytical  Letters  ANALBP,  Vol.  23,  No.  1,  p  93- 

118,  January  1990.  8  tab,  13  ref. 

Descriptors:  'Analytical  techniques,  'Carbamate 
pesticides,  'Carbaryl,  'Chemical  analysis,  'Chro- 
matography, 'Indicators,  'Pesticides,  'Water  anal- 
ysis, Color,  Insecticides,  Stream  pollution. 

Carbaryl  (Sevin)  has  been  used  world-wide  more 
than  all  the  remaining  carbamate  pesticides  com- 
bined. Inexpensive  methods  are  needed  to  detect 
the  presence  of  carbamate  insecticides  in  water. 
This  study  reports  development  of  a  chromatogra- 
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phic  paper  (test  paper)  impregnated  with  sodium 
hydroxide.  When  spotted  with  a  carbaryl  solution 
and  dipped  in  2,6-dichloroquinone-4-chloroimine 
(Gibbs  reagent)  in  benzene,  the  test  paper  turns 
blue  with  a  violet  tinge.  The  intensity  of  the  colors 
developed  on  the  paper  strip  can  be  quantitated  by 
densitometer.  The  color  formation  is  based  upon 
the  hydrolysis  of  carbaryl  to  give  1-naphthol 
which  reacts  with  2,6-dichloroquinone-4-chloroi- 
mine  to  produce  indophenol  that  turns  blue  with  a 
violet  tinge  in  alkaline  medium.  The  test  paper  can 
be  successfully  used  for  the  detection  and  semi- 
quantitative determination  of  carbaryl  at  ppm 
levels  in  water.  Semiquantitative  determination 
was  made  of  carbaryl,  2,4-D  ester,  2,4-D  sodium 
salt,  1-naphthol,  and  phenol  using  test  paper.  The 
method  can  also  be  used  below  1  ppm  (or  1  ppb  in 
water)  by  raising  the  number  of  cycles  of  precon- 
centration  (extraction).  (Author's  abstract) 
W90-09590 


POLYCHLOROBIPHENYL  (PCB)  CON- 
GENERS IN  STRIPED  BASS  (MORONE  SAXA- 
TILIS)  FROM  MARINE  AND  ESTUARINE 
WATERS  OF  NEW  YORK  STATE  DETER- 
MINED BY  CAPILLARY  GAS  CHROMATOG- 
RAPHY. 

New  York  Medical  Coll.,  NY.  Dept.  of  Microbi- 
ology. 

B.  Bush,  R.  W.  Streeter,  and  R.  J.  Sloan. 
Archives   of  Environmental    Contamination   and 
Toxicology  AECTCV,  Vol.   19,  No.   1,  p  49-61, 
January /February  1990.  8  fig,  3  tab,  41  ref. 

Descriptors:  *Bass,  *Bioaccumulation,  *New 
York,  'Pollutant  identification,  'Polychlorinated 
biphenyls,  Aroclors,  Data  collections,  Estuarine 
fisheries,  Gas  chromatography,  Hudson  River  Es- 
tuary, Long  Island,  Marine  pollution,  Tissue  analy- 


Edible  filets  of  striped-bass  samples  (60)  from  the 
Hudson  River  estuary,  the  Atlantic  shore  of  Long 
Island,  and  Long  Island  Sound  were  analyzed  by 
high-resolution  glass-capillary  gas  chromatography 
for  74  polychlorobiphenyl  (PCB)  compounds.  The 
fish,  as  a  non-random  subset  of  a  larger  sample, 
contained  the  following  concentrations  of  total 
PCB  residue  (mean  + /minus  the  standard  error  of 
the  mean).  The  corresponding  mean  values  for  the 
entire  survey  (N  =  717)  are  given  in  parentheses: 
eastern  Long  Island  Sound  1.8  +/-0.4  (1.91  +/- 
0.1)  mg/kg;  western  Long  Island  Sound  1.9  +  /-0.2 
(2.51  +/-0.1)  mgAg;  eastern  Atlantic  shore,  78.5 
+  /-1.9  (3.04  +/-0.2)  mg/kg;  Hudson  River,  15 
+  /-3  (6.19  +/-0.4  mgAg).  All  the  samples  con- 
tained PCB  residues  derived  from  Aroclors  1242, 
1016,  1254,  and  1260  but  none  of  the  residue 
present  came  from  Aroclor  1221  as  evidenced  by 
the  complete  absence  of  4-chlorobiphenyl  from  the 
fish.  Fish  from  the  Hudson  River  and  the  majority 
from  the  Atlantic  shore  of  Long  Island  contained 
2,2'  and  2,6-dichlorobiphenyls  indicating  recent  ex- 
posure to  Hudson  River  PCBs.  On  this  basis,  there 
was  evidence  that  a  subpopulation  of  fish  was  not 
exposed  to  the  Hudson  River  PCB  source.  The 
detailed  PCB  congener  make-up  of  the  typical 
residue  found  in  these  fish  differs  from  that  found 
in  the  majority  of  human  foodstuff  in  that  it  con- 
tains a  proportionately  large  amount  of  mono 
through  tetra-chlorinated  PCB.  The  mean  concen- 
tration of  the  more  toxicologically  suspect  con- 
geners which  are  not  readily  degraded  by  mam- 
mals and  birds  (those  with  two  4-substituents)  com- 
prise less  than  1  ppm  in  Long  Island  Sound  fish. 
(Author's  abstract) 
W90-09595 


EVALUATION  OF  A  14-DAY  STATIC  RENEW- 
AL TOXICITY  TEST  WITH  DAPHNIA  MAGNA 
STRAUS. 

Dow  Chemical  U.S.A.,  Midland,  MI.  Health  and 

Environmental  Sciences. 

F.  M.  Gersich,  and  D.  P.  Milazzo. 

Archives   of   Environmental    Contamination    and 

Toxicology  AECTCV,  Vol.   19,  No.    1,  p  72-76, 

January /February  1990.  3  tab,  14  ref. 

Descriptors:  'Benzenes,  *Bioassay,  'Chronic  tox- 
icity, 'Daphnia,  'Inorganic  acids,  'Phenols,  'Test- 
ing procedures,  'Toxicology,  Boric  acid,  Data  in- 


terpretation, Dyes,  Lethal  limit,  Morbidity,  Mor- 
tality, Population  exposure,  Toxicity. 

Two  replicate  14-day  static  renewal  chronic  toxici- 
ty tests  were  conducted  with  Daphnia  magna 
Straus  for  each  of  three  test  chemicals  (boric  acid, 
aniline,  and  2,4-dichlorophenol).  These  tests  were 
conducted  at  24  +/-2  C.  The  objective  of  this 
study  was  the  comparison  of  14-day  test  results 
with  chronic  values  derived  for  the  same  chemicals 
from  21 -day  studies  (20  C).  It  was  hypothesized 
that  comparison  of  chronic  data  resulting  from  the 
two  test  regimes  would  support  shortening  of  the 
standard  21 -day  exposure  period  and  reduce  the 
cost  of  these  labor  intensive  studies.  The  14-day 
test  met  the  21 -day  chronic  test  acceptability  crite- 
ria in  terms  of  control  data  associated  with  the 
mean  number  of  broods/adult,  mean  total  young/ 
adult,  mean  brood  size  and  survival.  Comparison 
of  the  results  showed  the  similarity  of  the  chronic 
values  generated  from  the  14  and  21 -day  tests.  The 
maximum  acceptable  toxicant  concentration 
(MATC)  is  defined  as  the  toxic  threshold  concen- 
tration falling  between  the  highest  concentration 
showing  no  effect  and  the  next  highest  concentra- 
tion showing  a  toxic  effect  when  compared  to 
controls.  In  all  cases,  the  chemical  specific  chronic 
MATC  values  were  within  a  factor  of  2.  The 
chronic  MATC  values  for  2,4-dichlorophenol  gen- 
erated from  the  two  test  regimes  were  virtually 
identical  (i.e.,  14-day  =  1.1  and  1.2  mg/L;  21-day 
=  1.1  mg/L).  Comparison  of  chronic  values  re- 
sulting from  the  14  and  21 -day  tests  supports  the 
use  of  the  14-day  exposure  period.  A  shorter  expo- 
sure period  will  help  reduce  the  cost  of  these  labor 
intensive  studies  without  compromising  their  scien- 
tific integrity.  (Author's  abstract) 
W90-09596 


MODIFIED  AUTOANALYZER  II  METHOD 
FOR  THE  DETERMINATION  OF  N03-N  IN 
WATER  USING  A  HOLLOW-CD  REDUCTION 
COIL. 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-09604 


CHEMILUMINESCENCE  SENSOR  WITH 
URANINE  IMMOBILIZED  ON  AN  ANION-EX- 
CHANGE  RESIN  FOR  MONITORING  FREE 
CHLORINE  IN  TAP  WATER. 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Indus- 
trial Chemistry. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-09626 


FLOW-INJECTION  DETERMINATION  OF 
ORGANIC  CONTAMINANTS  IN  WATER 
USING  AN  ULTRAVIOLET-MEDIATED  TITA- 
NIUM DIOXIDE  FILM  REACTOR. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Lucas   Heights   (Australia).    Lucas 

Heights  Research  Labs. 

G  K.-C.  Low,  and  R.  W.  Matthews. 

Analytica  Chimica  Acta  ACACAM,  Vol.  231,  No. 

1,  p  13-20,  April  1990.  10  fig,  19  ref. 

Descriptors:  'Chemical  analysis,  'Pollutant  identi- 
fication, 'Water  analysis,  'Water  treatment,  Alco- 
hols, Algae,  Formaldehyde,  Organic  compounds, 
Titanium  dioxide. 

Previous  work  has  demonstrated  that  many  organ- 
ic compounds  can  be  decomposed  using  aqueous 
suspensions  of  titanium  dioxide  illuminated  with 
near-UV  light  or  using  the  titanium  dioxide  as  a 
stationary  phase.  In  most  instances,  carbon  dioxide 
and  water  are  the  main  products.  The  degradation 
of  the  organic  solutes  is  due  to  photocatalytic 
oxidation  via  a  mechanism  which  is  believed  to 
involve  positively  charged  holes  formed  on  the 
surface  of  the  excited  titanium  dioxide  and  ambient 
oxygen.  A  novel  reactor  for  use  in  the  flow-injec- 
tion determination  of  organic  solutes  was  con- 
structed by  first  immobilizing  a  thin  film  of  titani- 
um dioxide  onto  the  inner  surface  of  a  length  of 
Teflon  tubing  then  wrapping  the  treated  tubing 
around  a  near-UV  illuminating  source.  The  reactor 
was  installed  after  the  injection  port  of  the  flow 


system.  Organic  compounds  injected  in  the  flow- 
ing stream  were  oxidized  photocatalytically  to 
carbon  dioxide,  which  was  subsequently  monitored 
by  a  conductivity  detector.  The  technique  was 
applied  to  alcohols,  formaldehyde,  ethylene  oxide 
and  single-cell  algae.  It  was  concluded  that  titani- 
um dioxide-coated  Teflon  tubing,  illuminated  with 
an  appropriate  UV  source,  can  be  employed  as  a 
universal  solid  reactor  in  flow-injection  analysis 
(FIA)  for  the  detection  of  organic  solutes  in  aque- 
ous solutions.  In  the  FIA  system  and  low  power 
reactor,  in  most  cases  only  a  fraction  of  the  organic 
compound  is  oxidized  and  the  magnitude  of  the 
response  of  a  solute  depends  on  its  rate  of  photoca- 
talytic oxidation.  The  response  can  be  increased  by 
increasing  any  of  several  physical  parameters  of 
the  reactor,  such  as  its  length,  titanium  dioxide 
loading  and  temperature.  The  detection  limit  is  10 
to  the  minus  9th  power  moles/L  methanol  (in  20 
micro  liter).  (Agostine-PTT) 
W90-09627 


EFFICACY  OF  BETA-GLUCURONIDASE 
ASSAY  FOR  IDENTIFICATION  OF  ESCHERI- 
CHIA COLI  BY  THE  DEFINED-SUBSTRATE 
TECHNOLOGY. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Risk  Reduction  Engineering  Lab. 
E.  W.  Rice,  M.  J.  Allen,  and  S.  C.  Edberg. 
Applied       and      Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  5,  p  1203-1205,  May  1990. 
2  tab,  24  ref. 

Descriptors:  'Bacterial  analysis,  'Drinking  water, 
'Escherichia  coli,  'Pollutant  identification,  'Sea- 
water,  'Water  analysis,  Beta-glucuronidase,  De- 
fined-substrate  technology,  Enzymes,  Fecal  con- 
forms. 

The  association  of  beta-glucuronidase  with  the 
genus  Escherichia  (97%  positive)  suggests  that  a 
beta-glucuronidase  assay  would  be  a  useful  identifi- 
cation test.  Reports  about  the  sensitivity  and  speci- 
ficity of  this  enzyme  for  the  identification  of  Es- 
cherichia coli  from  clinical  sources,  food,  seawater, 
potable-water  supplies,  and  various  environmental 
sources  have  appeared.  A  study  was  undertaken  to 
determine  the  efficacy  and  specificity  of  the  de- 
fined-substrate  technology  beta-glucuronidase  (Co- 
lilert)  assay  for  the  identification  of  this  species 
from  fecal  samples.  A  total  of  460  human,  105  cow, 
and  55  horse  E.  coli  isolates  were  tested.  Results 
showed  95.5%  beta-glucuronidase-positive  isolates 
in  24  h  and  99.5%  positive  for  28  h  of  incubation. 
Only  one  E.  coli  isolate  was  negative.  There  were 
no  significant  differences  in  the  percentage  of  beta- 
glucuronidase-positive  isolates  among  the  human 
or  animal  isolates.  There  were  no  non-E.  coli  iso- 
lates that  were  positive.  All  subjects  carried  beta- 
glucuronidase-positive  E.  coli.  (Author's  abstract) 
W90-09628 


FLUORESCENT-ANTIBODY  METHOD 

USEFUL  FOR  DETECTING  VIABLE  BUT 
NONCULTURABLE  SALMONELLA  SPP.  IN 
CHLORINATED  WASTEWATER. 

Rennes-1  Univ.  (France).  Lab.  de  Microbiologic 

Pharmaceutique. 

For  primary   bibliographic   entry  see   Field   5D. 

W90-09635 


LABILE  METAL  CONTENT  OF  SEDIMENTS: 
FRACTIONATION  SCHEME  BASED  ON  ION- 
EXCHANGE  RESINS. 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry. 
J.  Slavek,  P.  Waller,  and  W.  F.  Pickering. 
Talanta  TLNTA2,  Vol.  37,  No.  4,  p  397-406,  April 
1990.  1  fig,  6  tab,  13  ref. 

Descriptors:  'Chemical  analysis,  'Ion  exchange, 
•Metals,  'Pollutant  identification,  'Sediment  anal- 
ysis, Bottom  sediments,  Sediments,  Sludge. 

The  labile  metal  content  of  sediments  can  be  evalu- 
ated by  equilibrating  sediment  suspensions  with 
ion-exchange  resins.  By  use  of  a  sequence  of 
strong-acid  and  weak-acid  cation-exchangers  (H  + 
and  Na+  form)  and  chelating  resins,  extraction 
can  be  performed  at  pH  values  ranging  from  2  to 
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10.  The  results  allow  the  total  metal  content  to  be 
subdivided  into  seven  categories  designated  as  (1) 
low-pH  labile,  (2)  weak-acid  labile,  (3)  exchange- 
able and  readily  desorbed  at  sediment-suspension 
pH,  (4)  weak-base  labile,  (5)  high-pH  labile,  (6) 
non-labile  soluble  forms  and  (7)  detrital  metal  con- 
tent. The  sediment  suspensions  are  mixed  over- 
night with  the  different  types  of  exchanger  (held  in 
porous  containers)  and  the  portions  transferred 
from  the  sediment  are  subsequently  back-extracted 
from  the  resins  into  0.05  EDTA  (ethylene  diamine 
tetraacetic  acid,  pH  7.5).  The  EDTA  extracts  are 
analyzed  for  Cu,  Pb,  Zn,  Cd,  Ca,  Mg,  Fe  and  Al. 
Analysis  of  the  aqueous  phase  left  in  contact  with 
the  sediment  residue  gives  the  amount  of  non-labile 
species  released.  Eighteen  sediments,  containing 
various  levels  of  metal  contamination,  and  an  efflu- 
ent dam  sludge  have  been  examined  by  this  tech- 
nique. All  the  exchangers  released  Ca  and  Mg 
from  the  sediments,  and  the  H+  form  exchangers 
also  released  Fe  and  some  Al.  Some  of  the  Fe,  Al 
and  to  a  lesser  extent  Zn  released  by  the  sediment/ 
exchanger  interactions  was  present  as  non-labile 
'soluble'  species.  It  has  been  asserted  that  the  ion- 
exchange  technique  is  more  selective  than  direct 
reagent  attack  since  it  allows  distinction  between 
'labile'  cations  and  non-labile  species.  However, 
ion-exchange  fractionation  can  be  more  time-con- 
suming than  direct  chemical  extraction  and  matrix 
attack  can  be  greater  than  with  salt  solutions. 
(Agostine-PTT) 
W90-09650 


DEVELOPMENT  OF  AN  AUTOMATED  HIGH- 
PERFORMANCE  LIQUID  CHROMATOGRA- 
PHIC METHOD  FOR  THE  ON-LINE  PRE- 
CONCENTRATION  AND  DETERMINATION 
OF  TRACE  CONCENTRATIONS  OF  PESTI- 
CIDES IN  DRINKING  WATER. 
Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 
Chemistry. 

C.  H.  Marvin,  I.  D.  Brindle,  C.  D.  Hall,  and  M. 
Chiba. 

Journal  of  Chromatography  JOCRAM,  Vol.  503, 
No.  1,  p  167-176  March  9,  1990.  5  fig,  11  tab,  22 
ref. 

Descriptors:  'Drinking  water,  "High  performance 
liquid  chromatography,  'Pesticides,  'Pollutant 
identification,  'Water  treatment,  Barban,  Butylate, 
Captan,  Carbaryl,  Carbofuran,  Chlorpropham, 
Chromatography,  Propham,  Propoxur. 

An  automated  reversed-phase  high  performance 
liquid  chromatographic  (HPLC)  method  has  been 
developed  for  the  determination  of  trace  concen- 
trations of  propoxur,  carbofuran,  carbaryl,  pro- 
pham, captan,  chloropropham,  barban  and  butylate 
in  drinking  water.  A  100-ml  of  sample  water  is 
passed  through  a  3-cm  precolumn  packed  with  5 
micrometer  ODS  sorbent,  at  a  flow  rate  of  5  ml/ 
min.  The  HPLC  system  is  then  switched  to  an 
acetonitrile-water  gradient  elution  program.  The 
analytes,  which  are  concentrated  on  the  preco- 
lumn, are  eluted  and  separated  on  a  25-cm  C(8) 
analytical  column  and  determined  by  measuring 
the  UV  absorption  at  220  nm.  The  resolution  of 
analytes  is  excellent  regardless  of  whether  the  elu- 
tion from  the  precolumn  is  done  unidirectionally 
or  with  backflushing.  The  precolumn  can  be  used 
repeatedly  for  at  least  30  samples  without  a  signifi- 
cant decrease  in  efficiency.  The  total  analytical 
time  is  60  min.  Tap,  distilled,  deionized,  commer- 
cial spring  and  HPLC-grade  waters  were  analyzed. 
The  lowest  detectable  concentrations  are  in  the 
range  of  10  to  460  picograms/ml  for  the  eight 
pesticides  with  100  ml  of  sample.  (Author's  ab- 
stract) 
W90-09663 


DETERMINATION  OF  CHLORPYRIFOS  IN 
WATER  BY  LARGE-VOLUME  DIRECT  AQUE- 
OUS INJECTION  CAPILLARY  GAS  CHROMA- 
TOGRAPHY. 

Dow  Chemical  Co.,  Midland,  MI.  Analytical  Labs. 

B.  B.  Gerhart,  and  H.  J.  Cortes. 

Journal  of  Chromatography  JOCRAM,  Vol.  503, 

No.  2,  p  377-383,  March  23,  1990.  3  fig,  1  tab,  15 

ref. 


Descriptors:  'Drinking  water,  'Pesticides,  'Pollut- 
ant identification,  Chlorpyrifos,  Gas  chromatogra- 
phy. 

A  gas  chromatographic  system  is  described  for  the 
analysis  of  chlorpyrifos  by  the  direct  injection  of 
relatively  large  volumes  of  an  aqueous  sample  with 
electron-capture  detection.  The  analysis  procedure 
reduces  the  number  of  off-line  manipulation  and 
concentration  steps  thereby  providing  simplicity 
and  automation,  and  the  possibility  of  higher 
sample  throughput.  An  uncoated  inlet  of  suitable 
length  coupled  to  a  thin-film  methyl  phenyl  sili- 
cone capillary  column  was  employed  for  the  deter- 
mination of  low  parts-per-billion  (ppb)  levels  of  the 
pesticide  in  water.  Samples  were  injected  without 
prior  clean-up  steps  by  using  a  10-port  valve,  and 
detection  was  performed  by  electron  capture.  The 
method  yielded  high  accuracy,  precision  (4.8% 
with  95%  confidence  at  0.9  ppb),  and  suitable 
linearity  range  (0.9-18  ppb).  Large-volume  direct 
aqueous  injection  GC  for  the  determination  of 
chlorpyrifos  in  water  shows  advantages  over  exist- 
ing methodology  by  providing  rapid  and  reliable 
analyses  of  environmental  water  samples.  This 
method  circumvents  the  extraction,  filtration  and 
centrifugation  steps  commonly  used  in  the  determi- 
nation of  trace  organic  components  in  aqueous 
matrices.  (Agostine-PTT) 
W90-09664 


APPLICATION  OF  TESTS  AT  POPULATION 
AND  ECOSYSTEM  LEVELS  FOR  THE  ESTI- 
MATION OF  TOXICITY  OF  SELECTED  NON- 
IONIC  DETERGENTS. 

Wyzsza     Szkola     Inzynierska,      Zielona     Gora 

(Poland). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09676 


ENTEROMORPHA  AS  A  MONITOR  OF 
HEAVY  METALS  IN  ESTUARIES. 

Northern  Environmental  Consultants  Ltd.,  Consett 

(England). 

P.  J.  Say,  I.  G.  Burrows,  and  B.  A.  Whitton. 

Hydrobiologia   HYDRB8,   Vol.    195,   p    119-126, 

April  30,  1990.  4  fig,  1  tab,  12  ref.  Dept.  of  the 

Environment  Contract  PECD7/7/89. 

Descriptors:  'Algae,  'Bioaccumulation,  'Bioindi- 
cators,  'Enteromorpha,  'Heavy  metals,  'Monitor- 
ing, 'North  Sea,  Cadmium,  Chlorophyta,  Estu- 
aries,  Fate  of  pollutants,   Lead,   Mercury,   Zinc. 

Key  problems  confronting  water  management 
bodies  with  industrialized  estuaries  are  how  to 
establish  the  sources  of  heavy  metal  contamination 
and  how  to  monitor  them.  The  green  alga  Entero- 
morpha was  used  to  monitor  zinc,  cadmium,  mer- 
cury and  lead  pollution  in  six  estuaries  and  the 
British  North  Sea  coast.  Samples  were  collected 
from  six  estuaries  that  feed  the  North  Sea  and 
analyzed  for  the  metals.  The  ranges  for  each  ele- 
ment were:  Zn,  19-437  microg/g;  Cd,  0.07-4.84 
microg/g;  Hg,  0.02-0.23  microg/g;  and  Pb,  6-332 
microg/g.  Water  management  bodies  responsible 
for  the  estuaries  sampled  have  indicated  that  the 
Enteromorpha  survey  confirms  results  from  more 
complex  studies  of  water,  sediments  and  multiple 
bioindicators.  It  will,  however,  require  detailed 
studies  to  establish  the  extent  to  which  the  steady 
decreases  in  Hg  and  Pb  reported  here  for  some 
estuaries  reflect  the  influence  of  other  physical  and 
chemical  variables  on  accumulation.  The  practical 
value  of  the  method  could  be  increased  markedly  if 
a  critical  comparison  of  the  various  possible  meth- 
ods was  made  by  collecting  data  on  water,  sedi- 
ments, Enteromorpha,  other  algae  and  an  animal 
(such  as  Mytilus)  simultaneously.  It  would  then  be 
possible  to  make  the  interpretation  of  data  from 
Enteromorpha  more  quantitative,  with  statistical 
limits  for  any  one  sample.  (White-Reimer-PTT) 
W90-09691 


AUTOMATED     DETERMINATION     OF     NI- 
TRATE IN  WATER. 

Hydrological    Research    Inst.,    Pretoria    (South 
a  fries ^ 

J.  J.  Pauer,  H.  R.  van  Vliet,  and  J.  F.  van  Staden. 
Water  SA  WASADV,  Vol.  16,  No.  2,  p  105-108, 


April  1990.  3  fig,  4  tab,  13  ref. 

Descriptors:  'Chemical  analysis,  'Nitrates,  'Pol- 
lutant identification,  'Water  analysis,  Automation, 
Cadmium  reductors,  Colorimetry,  Laboratory 
methods,  Performance  evaluation. 

An  automated  method  for  the  determination  of 
nitrate  at  low  concentrations  in  water  was  devel- 
oped. Nitrate  was  reduced  to  nitrite  using  an  on- 
line cadmium  reductor  followed  by  the  colorimet- 
ric  determination  of  nitrite  (Shinn  method).  The 
reductor  consisted  of  a  copperized  cadmium 
column  with  a  small  inner  diameter,  which  limits 
sample  dispersion.  Two  variations  of  the  method 
were  evaluated  (with  initial  color  reagent  and  with 
a  1:7  dilution  of  the  color  reagent)  and  both  had 
good  accuracy  and  precision.  At  a  sampling  fre- 
quency of  100/hr,  the  carry-over  was  better  than 
1%.  (Author's  abstract) 
W90-09755 


EFFECT    OF    STORAGE    AND    SULPHURIC 

ACID  ADDITION  ON  ANALYTICAL  RESULTS 

OF     NITROGEN     AND     PHOSPHORUS     IN 

WATER    SAMPLES    CONTAINING    ERODED 

MATERIAL. 

Maatalouden  Tutkimuskeskus,  Jokioinen  (Finland). 

Inst,  of  Crop  and  Soil  Science. 

E.  Turtola. 

Aqua  Fennica  AQFEDI,  Vol.  19,  No.  2,  p  109-112, 

1989.  4  tab,  8  ref. 

Descriptors:  'Chemical  analysis,  'Nitrogen, 
•Phosphorus,  'Sample  preservation,  'Sampling, 
'Sulfuric  acid,  'Water  analysis,  Acidification, 
Chemical  reactions,  Filtration,  Nitrates,  Storage 
requirements. 

During  a  long  sample  storage  period,  microbiologi- 
cal and  chemical  reactions  can  remarkably  influ- 
ence the  concentrations  of  nitrogen  and  phospho- 
rus in  water.  Drainage  and  surface  water  samples 
containing  eroded  material  were  analyzed  for  total 
nitrogen,  nitrate  nitrogen,  ammonium  nitrogen, 
total  phosphorus,  and  soluble  phosphate  phospho- 
rus contents.  Effects  of  storage  were  examined  by 
analyzing  the  water  samples  immediately  after 
sampling  and  after  storing  them  for  two  to  twelve 
weeks  at  4  C.  The  influence  of  sulfuric  acid  addi- 
tion and  filtering  immediately  after  sampling  were 
also  studied.  The  analytical  results  for  total  nitro- 
gen and  ammonium  nitrogen  changed  most  during 
storage.  Total  phosphorus  and  soluble  phosphate 
phosphorus  results  changed  insignificantly  in  two 
weeks,  and  the  addition  of  acid  could  not  maintain 
original  concentrations  any  better.  The  results 
show  that  in  the  case  of  phosphate  filtering  before 
acid  addition  is  necessary.  The  smallest  changes  in 
phosphate  concentrations  during  storage  were  ob- 
served, however,  in  samples  without  any  pretreat- 
ment.  (Author's  abstract) 
W90-09763 


BLEIDNER  VAPOUR  PHASE  EXTRACTION 
TECHNIQUE  FOR  THE  DETERMINATION  OF 
ORGANOCHLORINE  COMPOUNDS  IN  LAKE 
SEDIMENTS. 

Biologische      Bundesanstalt      fuer      Land-      und 

Forstwirtschaft,  Berlin  (Germany,  F.R.).  Abt.  fuer 

Oekologische  Chemie. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09774 


SUBSURFACE  MIGRATION  OF  HAZARDOUS 
WASTES. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09836 


COMPOSITION  OF  HAZARDOUS  WASTES. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

J.  S.  Devinny. 

IN:  Subsurface  Migration  of  Hazardous  Wastes, 

Van  Nostrand  Reinhold,  New  York.  1990.  p  15-39. 

2  fig,  7  tab,  9  ref. 
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Group  5A — Identification  Of  Pollutants 

Descriptors:  'Chemical  properties,  •Contamina- 
tion, *Fate  of  pollutants,  'Groundwater  move- 
ment, 'Hazardous  wastes,  'Microbial  degradation, 
'Path  of  pollutants,  'Soil  porosity,  'Soil  proper- 
ties, 'Soil  water  pollution,  Chromatography,  Dis- 
persion, Gravity,  Leachates,  Microorganisms, 
Spectrophotometry. 


W90-09843 


»s 


The  composition  of  hazardous  waste  is  important 
in  understanding  its  fates  and  effects.  Among  the 
most  obvious  characteristics  of  matter  is  its  physi- 
cal phase.  Solids  have  the  unique  characteristic 
that  only  their  surfaces  will  participate  in  chemical 
reactions  or  support  microbiological  growth.  Sur- 
face irregularity,  porosity,  and  substance  absorp- 
tion may,  however,  affect  the  solid  characteristics. 
The  movement  of  liquids  is  the  most  common  kind 
of  subsurface  migration  of  hazardous  wastes. 
Movement  occurs  in  response  to  several  forces. 
Gravity  will  cause  liquids  to  move  downwards. 
Water  will  move  from  wet  soil  to  dry  in  response 
to  the  matric  potential.  Contaminants  will  also 
move  by  transverse  dispersion  in  a  direction  per- 
pendicular to  the  average  direction  of  water  flow. 
Water  vapor  also  moves  in  the  pores  of  soil  and 
waste,  often  driven  by  temperature  differences.  A 
mass  of  organic  matter  undergoing  microbial  de- 
composition will  warm  significantly.  The  elemen- 
tal composition  of  wastes  may  be  affected  by  fac- 
tors such  as  speciation,  ionic  state,  compound  for- 
mation, complex  formation,  etc.  Analysis  of  haz- 
ardous wastes  may  include  analysis  of  trace  metals 
through  atomic  absorption  spectrometry,  and  anal- 
ysis of  organic  contaminants  by  vapor  phase  analy- 
sis, liquid  or  gas  chromatography,  or  mass  spec- 
trometry. Gross  parameters  analyzed  may  include 
pH,  alkalinity,  acidity,  redox  potential  or  oxygen 
demand,  and  extractability.  Some  wastes  are  haz- 
ardous because  of  the  microorganisms  they  con- 
tain. Sewage  can  be  a  serious  threat  to  public 
health.  Federal  law  considers  wastes  hazardous  if 
they  are  ignitable,  corrosive,  reactive,  toxic,  or 
radioactive.  Ultimately,  the  concern  for  subsurface 
migration  of  hazardous  wastes  is  not  for  the  com- 
position of  the  waste  but  for  the  composition  of  the 
leachate  or  contaminated  soils  and  groundwater 
which  result.  (See  also  W90-09836)  (Brunone- 
PTT) 
W90-09838 


GROUNDWATER  MONITORING. 

Stollar  (R.L.)  and  Associates,  Santa  Ana,  CA. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-09842 


SOIL  CORE  MONITORING. 

Metcalf  and  Eddy,  Inc.,  Santa  Barbara,  CA. 

L.  G.  Everett. 

IN:  Subsurface  Migration  of  Hazardous  Wastes, 

Van  Nostrand  Reinhold,  New  York.  1990.  p  267- 

305.  21  fig,  3  tab,  73  ref. 

Descriptors:  'Core  sampling,  'Coring,  'Ground- 
water pollution,  'Hazardous  wastes,  'Monitoring, 
'Samplers,  'Sampling,  'Soil  water,  Chemical  anal- 
ysis, Drilling  equipment,  Groundwater  movement. 

The  surface  soil  zone  is  generally  recognized  as  the 
region  that  manifests  the  effects  of  weathering  of 
geological  material.  The  movement  of  water  in  the 
soil  zone  occurs  mainly  as  unsaturated  flow  caused 
by  infiltration,  percolation,  redistribution,  and 
evaporation.  Soil  sampling  devices  and  systems  for 
unsaturated  zone  sampling  are  divided  into  two 
groups:  those  samplers  used  in  conjunction  with 
multipurpose  or  auger  drill  rigs,  and  those  samplers 
used  in  conjunction  with  hand-operated  drilling 
rigs.  Important  criteria  to  consider  when  selecting 
soil-sampling  tools  for  soil  monitoring  include:  (1) 
the  capability  to  obtain  an  encased  core  sample,  an 
uncased  core  sample,  a  depth-specific  representa- 
tive sample,  or  just  a  sample  according  to  the 
requirements  of  the  chemical  analyses;  (2)  suitabil- 
ity for  sampling  various  soil  types;  (3)  suitability 
for  sampling  soils  under  various  moisture  condi- 
tions; (4)  accessibility  to  the  sampling  site  and 
general  site  trafficability;  (5)  sample  size  require- 
ments; and  (6)  personnel  requirements  and  avail- 
ability. The  most  reliable  methods  of  soil  sampling 
are  those  that  completely  isolate  one  sample  from 
the  next,  to  avoid  contamination.  (See  also  W90- 
09836)  (Brunone-PTT) 


SOIL  PORE-LIQUID  MONITORING. 

Metcalf  and  Eddy,  Inc.,  Santa  Barbara,  CA. 

L.  G.  Everett. 

IN:   Subsurface  Migration  of  Hazardous  Wastes, 

Van  Nostrand  Reinhold,  New  York.  1990.  p  306- 

336.  17  fig,  35  ref. 

Descriptors:  'Hazardous  wastes,  'Interstitial 
water,  'Lysimeters,  'Monitoring,  'Pollutant  iden- 
tification, 'Samplers,  'Soil  porosity,  'Soil  water, 
Climatic  changes,  Hydraulic  conductivity, 
Wastewater  facilities. 

The  sampling  of  soil  pore-liquid  has  received  in- 
creasing attention  as  concern  over  the  migration  of 
pollutants  in  soil  has  increased.  Different  soils  are 
capable  of  yielding  different  levels  of  water.  Suc- 
tion-cup lysimeters  are  used  to  sample  pore-liquids 
in  unsaturated  media  because  pore-liquid  will  not 
readily  enter  an  open  cavity  at  pressures  less  than 
atmospheric.  Although  a  number  of  techniques  are 
available  for  indirectly  monitoring  the  movement 
of  pollutants  beneath  waste  disposal  facilities,  soil 
core  sampling  and  suction-cup  lysimeters  remain 
the  principal  methods  for  directly  sampling  pore- 
liquids  in  unsaturated  media.  Three  types  of  suc- 
tion-cup lysimeters  are  ceramic-type  samplers, 
hollow  fiber  samplers,  and  membrane  filter  sam- 
plers. Suction  cups  may  be  subdivided  into  vacuum 
operated  water  samplers,  vacuum-pressure  sam- 
plers, and  vacuum-pressure  samplers  with  check 
valves.  The  presence  of  macropore  or  fracture 
flow  in  highly  structured  soils  should  be  deter- 
mined, because  of  the  potential  for  contamination 
of  groundwater.  The  pan  lysimeter,  which  is  a  free 
drainage  type  lysimeter,  is  suited  for  sampling  ma- 
cropore or  fracture  flow.  Successful  operation  of 
pore-liquid  samplers  may  be  restricted  by  hydrau- 
lic factors,  soil  physical  factors,  cup-wastewater 
interactions,  and/or  climatic  factors.  (See  also 
W90-09836)  (Brunone-PTT) 
W90-09844 


CARBON  ISOTOPE  MASS  TRANSFER  AS  EVI- 
DENCE FOR  CONTAMINANT  DILUTION. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-09860 


UNCERTAINTIES  IN  GROUND  WATER 
CHEMISTRY  AND  SAMPLING  PROCEDURES. 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

M.  J.  Barcelona. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American    Chemical    Society,    Washington,    DC. 

1990.  p  310-320.  2  fig,  4  tab,  51  ref. 

Descriptors:  'Geochemistry,  'Geohydrology, 
'Groundwater  pollution,  'Path  of  pollutants, 
'Sampling,  'Water  chemistry,  Error  analysis, 
Groundwater,  Leaching,  Oxidation,  Sorption,  Spa- 
tial distribution,  Temporal  distribution. 

The  assessment  of  contaminated  conditions  in 
groundwater  and  evaluation  of  remedial  actions 
call  for  a  depth  of  understanding  and  substantial 
confidence  in  chemical  data  interpretation.  The 
spatial  and  temporal  resolution  of  groundwater 
chemistry  investigations  is  limited  due  to  the  physi- 
cal constraints  involved  in  the  location  and  con- 
struction of  wells  in  dynamic  hydrogeochemical 
settings.  Direct  sources  of  error  which  can  affect 
confidence  in  chemical  data  include  degassing,  due 
to  depressurization  during  pumping  or  filtration, 
oxidation  on  contact  with  the  atmosphere,  stagna- 
tion within  the  well  bore  and  interactions  with 
well  casing,  pump  or  sealing  materials.  More  subtle 
sources  of  uncertainty  in  chemical  interpretations 
result  from  sorption  and  leaching  interactions  be- 
tween water  samples  and  various  materials.  The 
direct  sources  of  uncertainty  can  cause  gross  errors 
in  interpretation  though  they  can  be  controlled  or 
quantified.  The  more  subtle  difficulties  demand 
additional  research  and  care  in  the  development  of 
groundwater  sampling  protocols.  (See  also  W90- 
09846)  (Author's  abstract) 


W90-09870 


USING  CHEMICAL  ANALYSES  AND  ASSESS- 
ING  QUALITY  IN  AQUEOUS  ENVIRONMEN- 
TAL MONITORING  PROGRAMS. 

Colorado    School    of   Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

T.  R.  Wildeman,  L.  S.  Laudon,  R.  L.  Olsen,  and  R. 

W.  Chappell. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American    Chemical    Society,    Washington,    DC 

1990.  p  319-329.  6  tab,  16  ref. 

Descriptors:  'Chemical  analysis,  'Groundwater 
pollution,  'Laboratory  control,  'Monitoring, 
'Networks,  'Pollutant  identification,  'Quality  con- 
trol, 'Superfund,  'Water  analysis,  Geochemistry, 
Model  studies,  Quantitative  analysis,  Sampling, 
Solute  transport,  Thermodynamics. 

The  U.  S.  Environmental  Protection  Agency 
(EPA)  has  established  an  analytical  program  in- 
volving contract  laboratories  to  analyze  the  thou- 
sands of  environmental  samples  collected  at  Super- 
fund  sites  each  year.  Due  to  the  possibility  of 
litigation  on  many  of  these  sites,  the  data  generated 
must  be  of  known  quality  and  legally  defensible. 
To  accomplish  this,  a  rigorous  quality  assurance 
and  quality  control  program  has  been  incorporated 
into  the  Contract  Laboratory  Program  (CLP). 
However,  the  data  user  must  independently  evalu- 
ate the  quality  and  usability  of  the  data  generated 
from  the  CLP.  In  some  cases  and  for  selected 
parameters,  independent  analyses  outside  of  the 
CLP  are  appropriate.  Inorganic  routine  analytical 
services  include  analyses  for  23  metals  plus  cya- 
nide. A  special  analytical  services  request  is  re- 
quired for  the  analysis  of  major  anions  such  as 
sulfate,  chloride,  and  bicarbonate.  These  param- 
eters will  be  required  in  most  thermodynamic- 
based  aqueous  models.  (See  also  W90-09846)  (Au- 
thor's abstract) 
W90-09871 


BIOINDICATORS  OF  MARINE  POLLUTION 

(JAN  74  -  JUL  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-8666362. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
July  1989.  133p. 

Descriptors:  'Bibliographies,  'Bioindicators, 
•Marine  environment,  'Pollutant  identification, 
Algae,  Aquatic  plants,  Bacteria,  Benthic  environ- 
ment, Corals,  Crustaceans,  Estuaries,  Mollusks, 
Monitoring,  Path  of  pollutants,  Sea  grasses,  Water 
quality. 

This  bibliography  contains  citations  concerning  the 
utilization  of  marine  plants  and  animals  as  indica- 
tors of  organic  and  inorganic  pollutant  distribution. 
Topics  include  descriptions  of  specific  species  and 
assemblages,  regional  and  local  monitoring  studies, 
and  analysis  of  the  soft  and  hard  parts  of  marine 
animals.  Studies  of  algae,  bivalves,  corals,  crusta- 
ceans, bacterial  counts,  and  seagrasses  in  estuaries 
and  benthic  areas  are  included.  (This  updated  bibli- 
ography contains  296  citations,  40  of  which  are 
new  entries  to  the  previous  edition).  (Author's 
abstract) 
W90- 10043 


SIMULTANEOUS  DETERMINATION  OF  NI- 
TRATE AND  NITRrTE  IN  NATURAL  WATER 
AND  WASTE  WATER  FROM  URANIUM 
MINES  WITH  DUAL-WAVELENGTH  SPEC- 
TROPHOTOMETRIC  METHOD  (IN  CHI- 
NESE). 

China  Nuclear  Information  Centre,  Beijing. 
W.  Jin,  Z.  Yin,  and  M.  Yao. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-705052. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
13p.  7  fig,  11  tab,  11  ref.  English  summary. 

Descriptors:  'Measuring  instruments,  'Mine 
wastes,  'Nitrates,  'Nitrites,  'Pollutant  identifica- 
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tion,  'Spectrophotometry,  Chemical  analysis,  Lab- 
oratory methods,  Performance  evaluation,  Water 
analysis. 

A  new  spectrophotometry  method  is  described  to 
determine  nitrates  and  nitrites  in  natural  water  and 
wastewater  from  uranium  mines.  The  measuring 
wavelength  is  219  nm  and  the  referential  wave- 
length is  240  nm.  In  KH2P02  buffer  solution  (pH 
7.0),  the  calibration  curves  are  rectilinear  in  the 
range  0  to  4  ppm  for  NO(3-)-N  and  NO(2-)-N.  The 
interference  from  some  organic  substances,  such  as 
amine,  is  eliminated  by  treating  the  samples  with 
polydivinylbenzene  porous  bead-203.  The  method 
is  simple  and  rapid.  The  coefficient  of  variation 
(n  =  7)  <  than  10%  for  0.1-20  mg/L  of  NO(3-)-N 
and  NO(2-)-N.  The  method  has  been  applied  suc- 
cessfully to  the  determination  of  0.05-100  mg/L  of 
NO(3-)-N  and  NO(2-)-N  in  water  from  uranium 
mines.  (Author's  abstract) 
W90- 10063 


STUDIES  OF  UV-SPECTROSCOPY  OF  LAS  IN 
RELEVANT  ENVIRONMENTAL  MATRICES: 
FUNDAMENTALS  AND  LAS-DETERMINA- 
TION UNDER  RELATIVELY  PROBLEM-FREE 
CONDITIONS  (STUDIEN  ZUR  UV-SPEKTROS- 
KOPDZ  VON  LAS  IN  RELEVANTEN  UMWELT- 
MATRICES:  GRUNDLAGEN  UND  LAS-BES- 
TIMMUNG  UNTER  RELATIV  PROBLEMLO- 
SEN  BEDINGUNGEN). 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 
(Germany,  F.R.). 
H.  Hellmann. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWABAQ,  Vol.  23,  No.  2,  p  62-69,  April  1990.  6 
fig,  5  tab,  6  ref.  English  summary. 

Descriptors:  *Alkylbenzene  sulfonates,  "Linear 
alkyl  sulfonates,  'Pollutant  identification,  'Surfac- 
tants, 'Water  analysis,  Spectroscopy,  Ultraviolet 
spectroscopy. 

Ultraviolet  spectroscopy  was  excellently  suited  for 
determining  linear  alkylbenzene  sulfonates  (LAS), 
particularly  in  the  form  of  first-degree  and  second- 
degree  derivatives,  in  water  samples  and  solid 
matter  samples.  By  subdivision  of  the  derivative 
spectra  Dl  and  D2,  the  spectrometry  content  de- 
termination implies  the  safety  of  a  fingerprint  by 
analogy  to  the  infrared  spectra.  At  the  same  time, 
the  higher-degree  derivatives  permitted  disturb- 
ances to  be  eliminated  form  the  sample  matrix 
without  making  a  cleanup  necessary.  Two  exam- 
ples of  application  of  the  ultraviolet  spectroscopic 
method  were  given:  LAS  determinations  in  waste 
lyes  of  washing  machines  and  in  sewage  sludges. 
(Author's  abstract) 
W90- 10208 


DEVELOPMENT  AND  EVALUATION  OF  AN 
ACID  PRECIPITATION  MONITOR  FOR 
FRACTIONAL  EVENT  SAMPLING  WITH  CA- 
PABILITY FOR  REAL-TIME  PH,  AND  CON- 
DUCTIVITY MEASUREMENT. 
Northrop  Services,  Inc.,  Research  Triangle  Park, 
NC. 

For  primary  bibliographic  entry  see  Field  7B. 
W90- 10209 


CHELATION  ION  CHROMATOGRAPHY  AS  A 
METHOD  FOR  TRACE  ELEMENTAL  ANALY- 
SIS IN  COMPLEX  ENVIRONMENTAL  AND 
BIOLOGICAL  SAMPLES. 

National    Inst,    of    Standards    and    Technology 

(NML),  Gaithersburg,  MD.  Center  for  Analytical 

Chemistry. 

A.  Siriraks,  and  H.  M.  Kingston. 

Analytical  Chemistry  ANCHAM,  Vol.  62,  No.  11, 

p  1 185-1 193,  June  1990.  9  fig,  7  tab,  35  ref. 

Descriptors:  'Chemical  analysis,  'Ion  exchange 
chromatography,  'Pollutant  identification,  'Rare 
earth  elements,  'Separation  techniques,  'Trace 
metals,  'Water  analysis,  Alkali  metals,  Alkaline 
earth  metals,  Analytical  methods,  Chelation,  Labo- 
ratory methods. 

The  development  and  evaluation  of  a  new  method 
for  the  determination  of  trace  transition  and  rare- 


earth  elements  based  on  the  combination  of  chela- 
tion and  ion  chromatography  are  described.  The 
new  method,  chelation  ion  chromatography,  uses  a 
chelating  column  to  concentrate  and  separate  tran- 
sition and  rare-earth  elements  form  the  common 
alkali  and  alkaline-earth  metals,  as  well  as  other 
matrix  components,  prior  to  analysis  by  ion  chro- 
matography. The  sample  fraction  from  the  chelat- 
ing column  contains  only  the  concentrated  analyte 
ions,  thus  eliminating  interfering  matrix  compo- 
nents from  complex  matrices  such  as  seawater  and 
digested  biological,  botanical,  and  geological  mate- 
rials. This  combination  of  chelation  and  ion  chro- 
matography provides  a  technique  that  makes  possi- 
ble the  determination  of  trace  elements  in  complex 
matrices  that  have  proven  to  be  difficult  or  impos- 
sible to  analyze  by  ion  chromatography  or  conven- 
tional atomic  spectroscopy  techniques.  (Author's 
abstract) 
W90-10221 


APPLICATION  OF  THE  SOS  UMU-TEST  IN 
DETECTION  OF  POLLUTION  USING  FISH 
LD7ER  S9  FRACTION. 

Institut    Rudjer    Boskovic,    Rovinj    (Yugoslavia). 

Centar  za  Istrazivanje  Mora. 

N.  Bihari,  M.  Vukimirovic,  R.  Batel,  and  R.  K. 

Zahn. 

Comparative    Biochemistry    and    Physiology   (C) 

CBPCEE,  Vol.  95,  No.  1,  p  15-18,  1990.  6  tab,  22 

ref. 

Descriptors:  'Bioassay,  'Genotoxicity,  'Mutage- 
nicity, 'Pollutant  identification,  'Polychlorinated 
biphenyls,  'Polycyclic  aromatic  hydrocarbons, 
Animal  metabolism,  Fish  physiology,  Laboratory 
methods,  Liver,  Mullet,  Mutagens,  Salmonella. 

In  order  to  develop  fast  assays  for  aquatic  genotox- 
icity testing  with  relevance  to  fish,  the  potential  of 
S9  liver  fractions  from  fish  with  different  pollution 
histories  to  activate  some  premutagens  was  stud- 
ied. The  ability  of  Aroclor  1254  and  beta-naphtho- 
flavone  treated  fish  (mullet,  Mugil  auratus)  and  fish 
sampled  in  low  and  high  polluted  areas  to  convert 
premutagens  to  active  intermediates  in  the  SOS 
umu-test  was  investigated.  The  genotoxicity  of 
aflatoxin  b  differed  markedly  upon  activation  with 
the  S9  liver  fractions  from  fish  with  different  pollu- 
tion histories,  with  the  greatest  activation  occur- 
ring in  fish  living  near  a  fish  cannery.  2-Amin- 
oanthracene  and  2-aminofluorene  were  weakly  ac- 
tivated to  genotoxic  products  and  the  induction  of 
umu  gene  expression  could  be  detected  only  in  the 
presence  of  S9  fractions  from  fish  treated  with 
beta-naphthoflavone  and  Aroclor  1254  in  the  labo- 
ratory. The  ability  of  S9  fractions  from  fish  living 
near  a  fish  cannery  to  convert  2-aminoanthracene 
and  2-aminofluorene  was  not  observed.  (Hoskin- 
PTT) 
W90- 10222 


IDENTIFICATION  OF  SAMPLES  OF  OIL  RE- 
LATED TO  TWO  SPILLS. 

Bergen  Univ.  (Norway).  Dept.  of  Chemistry. 
O.  Grahl-Nielsen,  and  T.  Lygre. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 
4,  p   176-183,  April    1990.   5   fig,   2  tab,   20  ref. 

Descriptors:  'Chemical  analysis,  'Oil  slicks,  'Oil 
spills,  'Pollutant  identification,  'Water  analysis, 
Aliphatic  hydrocarbons,  Aquatic  drift,  England, 
Gas  chromatography,  Laboratory  methods,  Mass 
spectrometry,  North  Sea,  Norway. 

Three  samples  of  oil  collected  from  an  oil  slick  in 
the  North  Sea  off  the  Norwegian  coast,  and  one 
sample  collected  from  the  shore  were  all  shown  to 
come  from  the  Claymore  pipeline  oil  spill,  which 
occurred  in  the  British  sector  of  the  North  Sea  26- 
28  November,  1986.  Two  other  samples  of  oil  from 
the  Norwegian  coast  were  shown  to  have  a  differ- 
ent source.  A  method  based  on  separation  of  the 
aliphatic  fraction  of  the  oil  followed  by  gas  chro- 
matography with  mass  spectrometric  detection  of 
polycyclic  alkanes  of  low  volatility  was  used  for 
identification.  Of  the  polycyclic  aliphatics,  the  pen- 
tacyclic  triterpanes,  as  mass  spectrometrically  de- 
tected by  the  fragments  m/z  191  and  m/z  177, 
were  found  to  be  more  suitable  for  the  identifica- 
tion purpose  than  the  steranes.  This  method  was 


also  used  in  another  oil  spill  case  which  showed 
that  two  samples  of  oil  from  the  shore  of  a  Norwe- 
gian fjord  originated  from  a  small  industrial  spill. 
(Author's  abstract) 
W90- 10241 


QUANTITATIVE  ANALYSIS  OF  VOLATILE 
ORGANIC  COMPOUNDS  IN  LANDFILL  LEA- 
CHATES. 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.).  Inst,  fuer  Heisse  Chemie. 
C.  Forst,  L.  Stieglitz,  W.  Roth,  and  S. 
Kuhnmunch. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  37,  No.  3,  p  287-293, 
1990.  4  fig,  2  tab,  5  ref. 

Descriptors:  'Chemical  analysis,  'Landfills,  *Lea- 
chates,  'Pollutant  identification,  'Quantitative 
analysis,  'Volatile  organic  compounds,  'Water 
analysis,  Gas  chromatography,  Hazardous  wastes, 
Mass  spectroscopy,  Organic  compounds,  Sanitary 
landfills,   Tetrachloroethylene,  Trichloroethylene. 

Selective  determination  of  chlorinated  hydrocar- 
bons and  alkylated  benzenes  in  leachates  of  sani- 
tary landfills  and  hazardous  waste  landfills  was 
performed  using  headspace  analysis.  Identification 
was  achieved  by  headspace  GC/MS  analyses, 
quantitation  by  headspace  GC,  after  spiking  of  the 
samples  with  all  compounds  in  two  concentrations 
(0.2  micrograms/250  micrograms).  Within  the  haz- 
ardous waste  landfills,  the  concentrations  of  chlor- 
inated hydrocarbons  ranged  from  10  to  20,000  ppb, 
with  methylene  chloride,  trichlorethylene  and  te- 
trachloroethylene as  main  constituents.  They  were 
detected  only  singularly  up  to  14  ppb  in  the  sani- 
tary landfill  samples.  Benzene  and  alkylated  ben- 
zenes were  found  in  concentrations  of  10  to  13,000 
ppb  in  the  leachates  of  the  hazardous  waste  land- 
fills, and  determined  up  to  500  ppb  within  the 
sanitary  landfill  leachates.  Up  to  80%  of  the  ad- 
sorbable  organic  halogens  (AOX)  were  determined 
using  headspace  GC  within  the  hazardous  waste 
landfills  sample,  while  just  1-2%  of  the  ZOX  can 
be  determined  within  samples  from  the  sanitary 
landfills.  (Lantz-PTT) 
W90- 10272 


DETERMINATION  OF  TOTAL  ORGANIC 
HALIDE  IN  WATER:  A  COMPARATIVE 
STUDY  OF  TWO  INSTRUMENTS. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

D.  A.  Reckhow,  C.  Hull,  E.  Lehan,  J.  M.  Symons, 
and  H.  S.  Kim. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  38,  No.  1,  p  1-7,  1990.  4 
tab,  15  ref. 

Descriptors:  'Halogenated  organic  compounds, 
'Instrumentation,  'Measuring  instruments,  'Pol- 
lutant identification,  'Water  analysis,  Bromine, 
Chlorine,  Comparison  studies,  Data  acquisition, 
Halides,  Organic  compounds,  Performance  evalua- 
tion. 

Total  organic  halide  (TOX)  analyzers  are  com- 
monly used  to  measure  the  amount  of  dissolved 
halogenated  organic  byproducts  in  disinfected 
waters.  Because  of  the  lack  of  information  on  the 
identity  of  disinfection  byproducts,  rigorous  testing 
of  the  dissolved  organic  halide  (DOX)  procedure 
for  method  bias  is  not  always  possible.  Disinfection 
byproducts  of  aquatic  fulvic  acid  were  prepared 
using  the  following  disinfectants:  chlorine,  bro- 
mine, and  monochloramine.  Analysis  of  these  sam- 
ples indicates  that  the  two  commercial  TOX  ana- 
lyzers studied  give  similar  results.  Neutron  activa- 
tion analysis  suggests  that  organic  chlorine  recov- 
ery from  the  activated  carbon  adsorbent  is  com- 
plete, but  with  organic  bromine  recovery  is  incon- 
clusive. Additional  tests  indicate  that  one  of  the 
TOX  analyzers  is  subject  to  significant  interfer- 
ences from  inorganic  iodide.  (Author's  abstract) 
W90- 10274 


ANALYSIS     OF     POLYCHLORODIBENZO-P- 
DIOXINS  IN  RAW  AND  TREATED  WATERS. 


■■■■t. 
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PART  Is  EVALUATION  OF  GRAB  SAMPLE 
METHODOLOGY  FOR  PART-PER-QUADRIL- 
LION  ANALYSIS. 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Chem- 
istry. 

B.  R.  Hollebone,  C.  Shewchuk,  L.  J.  Brownlee,  H. 
Tosine,  and  R.  Clement. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  38,  No.  1,  p  9-20,  1990.  2 
fig,  2  tab,  12  ref. 

Descriptors:  'Chemical  analysis,  'Dioxins,  'Labo- 
ratory methods,  'Pollutant  identification,  'Water 
analysis,  Octachlorodioxin,  Organic  compounds, 
Performance  evaluation,  Polychlorodibenzodioxin. 

A  liquid-liquid  extraction  and  isolation  procedure 
for  the  concentration  of  chlorinated  dioxins  from 
12L  samples  of  treated  and  raw  water  was  evaluat- 
ed. It  was  demonstrated  that  water  samples  could 
be  stored  for  one  week  prior  to  extraction  without 
significant  loss  of  dioxins.  Extraction  and  isolation 
procedures  were  evaluated  at  pg/L  levels  by  the 
use  of  13C  labeled  dioxin  standards  to  determine 
recoveries.  Polychlorodibenzo-p-dioxin  (PCDD) 
recoveries  were  quantitative  (65-120%)  except  for 
octachlorodioxin  where  lower  recoveries  (40-60%) 
were  due  to  losses  in  both  the  Florisil  and  carbo- 
pack  column  isolation  steps.  It  is  recommended 
that  the  concentration  of  each  dioxin  congener  in 
water  samples  be  calculated  relative  to  the  percent 
recovery  of  its  specific  13-C  congener.  (See  also 
W90- 10276)  (Author's  abstract) 
W90-10275 


ANALYSIS  OF  POLYCHLORODIBENZO-P- 
DIOXINS  IN  RAW  AND  TREATED  WATERS. 
PART  2:  OPTIMIZATION  OF  AN  XAD-2 
RESIN  COLUMN  METHODOLOGY. 

Health  and  Welfare  Canada,  Ottawa  (Ontario). 
G.  Lebel,  D.  T.  Williams,  B.  R.  Hollebone,  C. 
Shewchuk,  and  L.  J.  Brownlee. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  38,  No.  1,  p  21-29,  1990. 
4  tab,  14  ref. 

Descriptors:  'Chemical  analysis,  'Dioxins,  'Labo- 
ratory methods,  'Pollutant  identification,  'Resins, 
'Water  analysis,  Automation,  Flow  rates,  Octach- 
lorodibenzodioxin,  Performance  evaluation,  Po- 
lychlorodibenzodioxin. 

Several  operating  parameters  were  evaluated  to 
assess  the  efficiency  of  an  XAD-2  resin  column  for 
use  in  an  automated  sampling  unit  to  be  developed 
for  the  analysis  of  polychlorodibenzo-p-dioxins 
(PCDDs)  in  water.  Direct  standard  addition  of 
mass  labeled  congeners  onto  the  column  were  used 
to  evaluate  the  capacity  of  the  resin  for  PCDDs. 
Ratios  of  resin  volume  and  bed  volume  flow  rates 
were  systematically  varied.  Flow  rates  of  3  to  24 
bed  volumes  per  minute  were  used  without  observ- 
able breakthrough.  Column  behavior  was  evaluat- 
ed using  the  continuous  standard  addition  tech- 
nique to  determine  the  optimum  flow  rate  for 
minimal  breakthrough,  which  was  found  to  be  3 
bed  volume/min.  PCDD  recoveries  were  quantita- 
tive (>75%)  except  for  octachlorodibenzodioxin 
where  lower  recoveries  (approximately  40%)  were 
due  to  losses  in  the  cleanup  procedure  and  not  to 
the  sampling.  Recoveries  of  the  five  congeners 
used  in  this  study  confirm  that  XAD-2  resin  exhib- 
its an  extracting  capability  of  organic  contaminants 
from  water  equal  to  that  of  liquid-liquid  extraction 
and  allows  both  a  much  larger  sample  size  and 
easier  sampling.  (See  also  W90-10275)  (Author's 
abstract) 
W90- 10276 


RESERVOIR  WATER  QUALITY  SIMULATION 
IN  COLD  REGIONS. 

Harza  Engineering  Co.,  Chicago,  IL. 
C.  Y.  Wei,  and  P.  F.  Hamblin. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  167-177,  9  fig, 
12  ref. 

Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
ogy, 'Model  studies,  'Reservoirs,  'Water  quality, 


Alaska,  Computer  models,  Devil  Canyon  Reser- 
voir, Eklutna  Lake,  Frazil  ice,  Ice,  Reservoir  oper- 
ation, Simulation  analysis,  Suspended  sediments, 
Watana  Reservoir,  Water  temperature. 

The  requirements  for  environmental  impact  analy- 
sis associated  with  the  license  application  of  the 
proposed  Susitna  Hydroelectric  Project  have  moti- 
vated a  program  of  data  collection,  development 
and  testing  of  a  reservoir  simulation  model  in  two 
Alaskan  basins.  The  model  developed  for  simulat- 
ing the  temperature  and  suspended  sediment  distri- 
butions and  ice  and  snow  cover  in  lakes  and  reser- 
voirs is  based  on  the  Dynamic  Reservoir  Simula- 
tion Model  called  DYRESM.  The  model  was  first 
applied  to  a  known  water  body,  Eklutna  Lake, 
which  had  a  number  of  properties  in  common  with 
the  proposed  reservoirs.  Comparisons  of  simula- 
tions with  field  observations  are  presented.  Excel- 
lent results  were  obtained  and  the  general  applica- 
bility of  the  model  to  the  proposed  reservoirs  in  a 
subarctic  region  is  demonstrated.  The  model  was 
then  applied  to  the  proposed  Watana  and  Devil 
Canyon  reservoirs.  The  influence  of  water  quality 
requirements  for  downstream  temperatures  and 
suspended  sediments  on  the  reservoir  behavior  is 
addressed.  Finally,  the  model's  capability  to  simu- 
late operation  of  the  proposed  multi-level  intake 
structures  under  different  meteorological  and 
project  operating  conditions  is  demonstrated.  The 
effect  of  the  operating  conditions  on  two  water 
quality  parameters:  temperature  and  suspended 
sediment  concentrations,  provides  information  re- 
quired to  evaluate  the  influence  of  the  project 
operations  on  fishery  resources.  The  predicted  ice- 
cover  thickness  served  as  input  to  terrestrial  wild- 
life management  planning.  A  number  of  novel  as- 
pects of  the  modeling  of  the  behavior  of  northern 
lakes  and  reservoirs  have  been  found  in  the  study; 
namely  the  insensitivity  of  the  lake-wide  budget  to 
river-borne  fragil  ice,  the  possibility  of  controlling 
the  date  of  freeze-up  in  reservoirs  by  altering  the 
fall  heat  storage,  the  need  for  improved  estimation 
procedures  for  incoming  long-wave  radiation,  the 
requirement  for  the  accurate  specification  of  heat 
transfer  between  water  and  ice  and  the  require- 
ments for  highly  resolved  measurements  of  sus- 
pended sediment  loading  in  time.  (See  also  W90- 
10434)  (Lantz-PTT) 
W90- 10453 
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LATERAL  MOVEMENT  OF  CONTAMINATED 
GROUND  WATER  FROM  MERRILL  FIELD 
LANDFILL,  ANCHORAGE,  ALASKA. 

Geological  Survey,  Anchorage,  AK.   Water  Re- 
sources Div. 
J.  O.  Brunett. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-624,  1990.  20p,  10  fig,  6  tab, 
14  ref. 

Descriptors:  'Alaska,  'Glacial  deposits,  'Ground- 
water pollution,  'Landfills,  'Path  of  pollutants, 
Anchorage,  Leachates,  Pollutants,  Unconfined 
aquifers. 

A  sanitary  landfill  used  in  Anchorage,  Alaska, 
since  the  1940's  was  closed  in  1987.  Leachate  from 
the  landfill  does  not  appear  to  be  contaminating  a 
small  creek  flowing  through  a  conduit  in  the  land- 
fill, but  leachate  is  being  transported  by  ground- 
water into  a  wetlands  to  the  south.  An  electromag- 
netic survey  of  the  unconfined  aquifer  and  subse- 
quent sampling  from  wells  indicate  that  minor 
amounts  of  contaminants  have  reached  much  of 
the  wetlands  as  far  as  Chester  Creek,  about  2,200  ft 
to  the  south.  However,  concentrations  of  these 
contaminants  in  the  groundwater  are  generally  less 
than  U.S.  Environmental  Protection  Agency 
standards  for  drinking  water  except  within  the 
landfill  itself.  (USGS) 
W90-09514 


MANAGING  GROUNDWATER  POLLUTION 
FROM  AGRICULTURE  RELATED  SOURCES: 
AN  ECONOMIC  ANALYSIS. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 


tural and  Resource  Economics. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-09516 


POTENTIAL  FOR  SALTWATER  INTRUSION 
INTO  THE  UPPER  FLORIDAN  AQUIFER, 
HERNANDO  AND  MANATEE  COUNTIES, 
FLORIDA. 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

G.  L.  Mahon. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4171, 
1989.  58p,  23  fig,  3  tab,  51  ref.  USGS  Project  FL- 
456. 

Descriptors:  'Coastal  aquifers,  'Florida,  'Saline 
water  intrusion,  'Saline-freshwater  interfaces,  Ari- 
peka,  Groundwater  movement,  Hernando  County, 
Manatee  County,  Rubonia,  Solute  transport,  Tran- 
sition zone,  Upper  Floridan  Aquifer. 

Pumpage  from  the  Upper  Floridan  aquifer  has 
caused  a  lowering  of  the  potentiometric  surface 
and  has  increased  potential  for  saltwater  intrusion 
into  the  aquifer  in  coastal  areas  of  west-central 
Florida.  Groundwater  withdrawals  are  likely  to 
increase  because  of  expected  population  growth, 
especially  in  coastal  areas.  To  increase  the  under- 
standing of  the  potential  and  mechanics  of  salt- 
water intrusion,  two  sites  were  selected  for  study. 
Data  were  collected  at  each  site  from  a  centrally 
located  deep  well,  and  digital  models  were  devel- 
oped to  simulate  groundwater  flow  and  solute 
transport.  The  northern  site  is  in  Hernando  County 
near  the  town  of  Aripeka.  The  test  well  in  the  area 
was  drilled  about  1  mile  from  the  coast  to  a  depth 
of  820  ft.  Freshwater  was  present  in  the  carbonate 
rock  aquifer  to  a  depth  of  about  500  ft  and  salt- 
water occurred  from  560  ft  to  the  base  of  the 
aquifer  at  about  750  ft.  Between  the  freshwater  and 
saltwater  is  the  zone  of  transition,  also  referred  to 
as  the  freshwater-saltwater  interface.  The  southern 
site  is  in  Manatee  County  near  the  town  of  Ru- 
bonia. Drilling  of  the  test  well  was  completed  at 
1,260  ft,  just  below  the  base  of  the  Upper  Floridan 
aquifer.  The  transition  zone  in  this  well  occurs 
between  875  and  975  ft  within  a  highly  permeable 
zone.  Digital  simulations  show  flow  patterns  simi- 
lar to  the  cyclic  flow  of  seawater  and  interface 
theory.  Simulations  have  shown  that  saltwater 
contamination  of  coastal  wells  would  not  be  no- 
ticed as  quickly  as  water-level  declines  resulting 
from  inland  pumpage.  (USGS) 
W90-09528 


RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  SALTON  SEA 
AREA,  CALIFORNIA,  1986-87. 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  G.  Setmire,  J.  C  Wolfe,  and  R.  K.  Stroud. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   89-4102, 
1990.  68p,  19  fig,  16  tab,  55  ref. 

Descriptors:  'Agricultural  runoff,  'California, 
'Imperial  Valley,  Coachella  Valley,  'Nonpoint 
pollution  sources,  'Pesticide  residues,  'Selenium, 
•Trace  elements,  'Water  quality,  Environmental 
protection,  Wildlife  habit,  Salton  Sea,  Soil  chemis- 
try. 

Water,  bottom  sediment,  and  biota  were  sampled 
during  1986  and  1987  in  the  Salton  Sea  area  to 
determine  concentrations  of  trace  elements  and 
pesticides  as  part  of  the  Department  of  Interior 
Irrigation  Drainage  Program.  The  sampling  sites 
(12  water,  15  bottom  sediment,  and  5  biota)  were 
located  in  the  Coachella  and  Imperial  Valleys.  The 
focus  of  sampling  was  to  determine  the  current  or 
potential  threat  to  the  wildlife  of  the  Salton  Na- 
tional Wildlife  Refuge  from  irrigation  projects 
sponsored  or  operated  by  the  Department  of  the 
Interior.  Results  of  the  investigation  indicate  that 
selenium  is  the  major  element  of  concern.  Elevated 
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concentrations  of  selenium  in  water  were  restricted 
to  tile-drain  effluent.  The  maximum  selenium  con- 
centration of  300  microg/L  was  detected  in  a  tile- 
drain  sample,  and  the  minimum  concentration  of  1 
microg/L  was  detected  in  a  composite  sample  of 
Salton  Sea  water.  The  median  selenium  concentra- 
tion was  19  microg/L.  In  contrast  to  the  water,  the 
highest  bottom-sediment  selenium  concentration  of 
3.3  mg/kg  was  in  a  composite  sample  from  the 
Salton  Sea.  The  selenium  detected  in  samples  of 
waterfowl  and  fish  also  are  of  concern,  but,  to 
date,  no  studies  have  been  done  in  the  Salton  Sea 
area  to  determine  if  selenium  has  caused  adverse 
biological  effects.  Concentrations  of  boron  and 
manganese  were  elevated  in  tile-drain  samples 
throughout  the  Imperial  Valley.  Boron  concentra- 
tions in  migratory  waterfowl  were  at  levels  that 
could  cause  reproduction  impairment.  Elevated 
concentrations  of  chromium,  nickel,  and  zinc  were 
detected  in  the  Whitewater  River,  but  they  were 
not  associated  with  irrigation  drainage.  Organoch- 
lorine  pesticide  residues  were  detected  in  bottom 
sediment  throughout  the  study  area  at  levels  ap- 
proaching those  measured  more  than  10  years  ago. 
More  detailed  studies  would  be  needed  to  deter- 
mine if  these  residues  are  affecting  the  waterfowl. 
(USGS) 
W90-09529 


RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  AND  NEAR  STILLWA- 
TER WILDLIFE  MANAGEMENT  AREA, 
CHURCHILL  COUNTY,  NEVADA,  1886-87. 
Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

R.  J.  Hoffman,  R.  J.  Hallock,  T.  J.  Rowe,  M.  S. 
Lico,  and  H.  L.  Burge. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4105, 
1990.  150p,  32  fig,  19  tab,  1  pi,  88  ref. 

Descriptors:  'Nevada,  'Return  flow,  'Selenium, 
•Water  pollution  sources,  'Water  quality,  'Wet- 
lands, Aquatic  plants,  Churchill  County,  Contami- 
nants, Fishkill,  Marshes,  Organophosphorus,  Pacif- 
ic Flyway,  Pesticides,  Subsurface  flow,  Toxicity, 
Trace  elements,  Waterfowl,  Wildlife. 

A  reconnaissance  was  initiated  in  1986  to  deter- 
mine whether  the  quality  of  irrigation-drainage 
water  in  and  near  the  Stillwater  Wildlife  Manage- 
ment Area,  Nevada,  has  caused  or  has  potential  to 
cause  harmful  effects  on  human  health,  fish,  wild- 
life, or  other  beneficial  uses  of  water.  Samples  of 
surface  and  groundwater,  bottom  sediment,  and 
biota  were  collected  from  sites  upstream  and 
downstream  from  the  Fallon  agricultural  area  in 
the  Carson  Desert,  and  analyzed  for  potentially 
toxic  trace  elements.  Other  analysis  included  radio- 
active substances,  major  dissolved  constituents, 
and  nutrients  in  water,  and  pesticide  residues  in 
bottom  sediment  and  biota.  In  areas  affected  by 
irrigation  drainage,  the  following  constituents  were 
found  to  commonly  exceed  baseline  concentrations 
or  recommended  criteria  for  protection  of  aquatic 
life  or  propagation  of  wildlife:  In  water,  arsenic, 
boron,  dissolved  solids,  molybdenum,  sodium,  and 
un-ionized  ammonia;  in  bottom  sediments,  arsenic, 
lithium,  mercury,  molybdenum,  and  selenium;  and 
in  biota,  arsenic,  boron,  chromium,  copper,  mercu- 
ry, selenium,  and  zinc.  In  some  wetlands,  selenium 
and  mercury  appeared  to  be  biomagnified,  and 
arsenic  bioaccumulated.  Pesticides  contamination 
in  bottom  sediments  and  biota  was  insignificant. 
Adverse  biological  effects  observed  during  this 
reconnaissance  included  gradual  vegetative 
changes  and  species  loss,  fish  die-offs,  waterfowl 
disease  epidemics,  and  persistent  and  unexplained 
deaths  of  migratory  birds.  (USGS) 
W90-09530 


Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-593,  1989.  1  (map)  sheet,  3 
fig,  2  tab. 

Descriptors:  'Drinking  water,  'Groundwater  pol- 
lution, 'Idaho,  'Nitrogen  compounds,  'Water 
quality,  Fort  Hall  Indian  Reservation,  Groundwat- 
er level,  Nitrates. 

Concentrations  of  nitrogen  compounds  were  ana- 
lyzed in  groundwater  in  the  southern  part  of  the 
Fort  Hall  Indian  Reservation,  Idaho.  The  study 
area  included  that  part  of  the  reservation  southeast 
of  American  Falls  Reservoir  and  north  of  the  Owl 
Canal.  The  scope  of  the  study  was  limited  to 
inventorying  56  wells  and  making  onsite  determi- 
nations of  depth  to  water,  specific  conductance, 
pH,  water  temperature,  and  concentrations  of  total 
alkalinity,  dissolved  chloride,  and  dissolved  nitrite 
plus  nitrate  as  nitrogen.  When  onsite  nitrite  plus 
nitrate  concentrations  exceeded  about  4  mg/L  ni- 
trogen, groundwater  samples  were  collected  for 
nitrite  plus  nitrate  as  nitrogen  ammonia,  and  am- 
monia plus  organic  nitrogen  as  nitrogen  analyes  at 
the  U.S.  Geological  Survey  National  Water  Qual- 
ity Laboratory.  Selected  well-inventory  and  water- 
quality  data  for  the  56  groundwater  samples  col- 
lected in  July  1989,  and  a  statistical  summary  of 
selected  water  quality  data  are  also  presented. 
(USGS) 
W90-09537 


SELECTED  GROUND-WATER  QUALITY 
DATA  FOR  THE  SOUTHERN  PART  OF  THE 
FORT  HALL  INDIAN  RESERVATION, 
SOUTHEASTERN  IDAHO,  JULY  1989. 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

H.  W.  Young,  and  D.  J.  Parliman. 


SELECTED  GROUND-WATER  QUALITY 
DATA  FOR  THE  AREA  NEAR  FORT  HALL, 
FORT  HALL  INDIAN  RESERVATION, 
SOUTHEASTERN  IDAHO,  JUNE  1989. 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

D.  J.  Parliman,  and  H.  W.  Young. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-594,  1  (map)  sheet,  3  fig,  2 
tab. 

Descriptors:  'Drinking  water,  'Groundwater  pol- 
lution, 'Idaho,  'Nitrogen  compounds,  'Water 
quality,  Fort  Hall  Indian  Reservation,  Groundwat- 
er level,  Nitrates. 

The  areal  extent  of  anomalously  high  dissolved 
nitrogen  concentrations  in  groundwater  near  Fort 
Hall  on  the  Fort  Hall  Indian  Reservation,  Idaho  is 
shown  on  a  map.  The  study  area  includes  that  part 
of  the  reservation  west  of  the  Fort  Hall  Main 
Canal  in  townships  3,  4,  and  5  south,  ranges  34  and 
35  east.  Onsite  determinations  of  specific  conduct- 
ance, pH,  water  temperature,  and  concentrations 
of  total  alkalinity,  dissolved  chloride,  and  dissolved 
nitrite  plus  nitrate  as  nitrogen  were  made  at  7 1  sites 
during  June  1989.  When  onsite  nitrite  plus  nitrate 
concentrations  exceeded  about  6  mg/L  nitrogen, 
groundwater  samples  were  collected  for  nitrite 
plus  nitrate  as  nitrogen  ammonia,  and  ammonia 
plus  organic  nitrogen  as  nitrogen  analyses  at  the 
U.S.  Geological  Survey  National  Water  Quality 
Laboratory.  Selected  well-inventory  and  water 
quality  data  and  a  statistical  summary  of  selected 
water  quality  data  are  also  presented.  (USGS) 
W90-09538 

HYDROLOGIC  ACTIVITIES  OF  THE  U.S.  GE- 
OLOGICAL SURVEY  IN  SUPPORT  OF  THE 
RADIONUCLIDE  MIGRATION  PROGRAM, 
NEVADA  TEST  SITE  AND  VICINITY,  NYE 
COUNTY,  NEVADA,  FISCAL  YEAR  1987. 
Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09539 

COMPARISON  OF  AGRICULTURAL  NON- 
POINT  SOURCE  RUNOFF  FROM  NO-TILL 
AND  CONVENTIONAL  TILL  VEGETABLE 
CROP  TEST  PLOTS. 

South  Carolina  Univ.,  Columbia.   Dept.  of  Civil 

Engineering. 

E.  C.  McCall,  G  I.  Scott,  and  J.  M.  Hurley. 

Available   from    National   Technical    Information 

Service,  Springfield,  VA  22161  as  PB90-173741/ 


AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Research  Institute,  South 
Carolina,  Clemson,  Publication  No.  126,  March 
1988.  51p,  10  fig,  5  tab,  45  ref.  USGS  Contract  14- 
08-000 1-G 1251  and  USGS  Project  G 125 1-07. 

Descriptors:  'Agricultural  runoff,  'Fate  of  pollut- 
ants, 'Pesticides,  'Rainfall-runoff  relationships, 
•Vegetable  crops,  Agricultural  chemicals,  Agricul- 
tural hydrology,  Coastal  plains,  Cultivation,  Farm- 
ing, Insecticides,  Rainfall  simulators,  Runoff, 
Runoff  plot,  Small  watersheds,  South  Carolina, 
Storm  runoff,  Surface  runoff,  Tillage,  Tomatoes, 
Water  pollution  sources. 

Vegetable  farming  is  an  important  industry  in  the 
coastal  areas  of  South  Carolina.  The  coastal  estu- 
ary waters  also  serve  as  a  nursery  ground  for 
numerous  species  of  fish  and  shellfish.  In  recent 
years  there  have  been  several  fish  kills  in  estuarine 
tidal  creeks  that  were  adjacent  to  vegetable  fields. 
The  increased  usage  of  a  no-till  farming  method, 
employing  a  black  plastic  mulch  was  though  to 
possibly    exacerbate    the    potential    for    pesticide 
runoff.   This   study   compared   the   pesticide   lost 
from  this  no-till,  black  plastic  mulch  tillage  method 
versus  conventional  tillage.  Losses  of  the  insecti- 
cides endosulfan  and  fenvalerate  from  small  coastal 
plots  were  measured.  The  plots  were  3  x  10  m  each 
with  2%  slope  and  planted  with  young  tomato 
plants.  Simulated  rainfall  was  provided  by  an  irri- 
gation system.  Storm  events  of  1  cm/hr  for  one 
hour  duration  were  simulated  24  hours  after  pesti- 
cide application.  Runoff  samples  were  collected  at 
the  edge  of  the  plots  at  regular  intervals  during 
each  simulated  rainfall  event.  The  plastic  mulch 
plot  produced  a  greater  volume  of  runoff  as  ex- 
pected, but  the  mass  of  endosulfan  lost  was  essen- 
tially the  same  as  for  conventional  tillage,  less  than 
0.4%  of  the  mass  applied.  Although  the  total  mass 
lost  was  not  large,  the  average  endosulfan  concen- 
trations were  relatively  high  from  an  acute  toxicity 
rating  for  aquatic  life.  For  fenvalerate,  the  mass 
losses  were  not  more  than  0.4%  of  the  mass  ap- 
plied. The  plastic  mulch  tillage  method  then,  al- 
though it  causes  a  greater  volume  of  water  runoff 
from  the  plot,  does  not  significantly  increase  the 
mass  or  concentration  of  endosulfan  or  fenvalerate 
lost  from  the  field.  This  is  apparently  due  to  ad- 
sorption of  the  insecticide  onto  the  plastic  mulch 
cover.  The  greater  runoff  volume  from  the  plastic 
mulch  may  enable  this  edge  of  field  pesticide  loss 
to  actually  reach  and  enter  the  estuary  waters. 
(McCall-SCU-WRRI) 
W90-09550 


IN  SITU  BIORECLAMATION  OF  CONTAMI- 
NATED GROUNDWATER. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-09557 

HEXACHLOROBENZENE  UPTAKE  BY  FAT- 
HEAD MINNOWS  AND  MACROINVERTE- 
BRATES  IN  RECIRCULATING  SEDIMENT/ 
WATER  SYSTEMS. 

Corvallis  Environmental  Research  Lab.,  OR. 
G.  S.  Schuytema,  D.  F.  Krawczyk,  W.  L.  Griffis, 
A.  V.  Nebeker,  and  M.  L.  Robideaux. 
Archives   of   Environmental    Contamination    and 
Toxicology  AECTCV,  Vol.  19,  No.  1,  p  1-9,  Janu- 
ary/February 1990.  2  fig,  5  tab,  34  ref. 

Descriptors:  'Amphipods,  'Bioaccumulation, 
•Chlorinated  hydrocarbons,  *Hexachlorobenzene, 
•Macroinvertebrates,  *Minnow,  *01igochaetes, 
•Path  of  pollutants,  Animal  tissues,  Bioassay,  Sedi- 
ment contamination,  Tissue  analysis. 

Contaminated  sediments  can  be  a  persistent  source 
of  nonpolar  chlorinated  hydrocarbons  for  aquatic 
biota  for  extended  periods.  The  importance  of  the 
predominant  exposure  route  to  the  biota,  whether 
sediment  bed,  suspended  sediment,  pore  water  or 
overlying  water  is  of  concern.  Fathead  minnows 
(Pimephales  promelas),  the  worm,  Lumbriculus 
variegatus,  and  the  amphipods  Hyalella  azteca  and 
Gammarus  lacustris  were  exposed  to  hexachloro- 
benzene  (HCB)  in  water  with  and  without  a  bed  of 
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HCB-spiked  sediment.  Water  HCB  concentrations 
were  maintained  by  recirculation  through  HCB- 
packed  columns.  Recirculating  HCB-bound  partic- 
ulates and  possibly  eroded  HCB  particulates  were 
an  added  source  of  HCB  in  addition  to  the  sedi- 
ment bed.  Significant  bioaccumulation  of  HCB  in 
animal  tissues  was  observed  in  water-only  and 
water-sediment  exposures.  The  presence  of  the 
HCB-spiked  sediment  did  not  result  in  a  significant 
increase  in  the  uptake  of  HCB  by  the  organisms, 
but  there  was  a  substantial  increase  in  sediment 
HCB  levels  over  time.  Higher  tissue  HCB  levels  in 
aquaria  without  sediment  suggest  that  the  sediment 
was  a  more  efficient  sink  for  HCB  than  the  orga- 
nisms. (Author's  abstract) 
W90-09591 


BIOLOGICAL  AND  PHYSICAL  FACTORS  AF- 
FECTING THE  BODY  BURDEN  OF  ORGANIC 
CONTAMINANTS  IN  FRESHWATER  MUS- 
SELS. 

Windsor  Univ.  (Ontario).  Great  Lakes  Inst. 
B.  W.  Muncaster,  P.  K.  N.  Hebert,  and  R.  Lazar. 
Archives   of  Environmental    Contamination   and 
Toxicology  AECTCV,  Vol.   19,  No.   1,  p  25-34, 
January/February  1990.  6  fig,  4  tab,  38  ref. 

Descriptors:  'Bioaccumulation,  *Chlorinated  hy- 
drocarbons, 'Mussels,  *Polychlorinated  biphenyls, 
Animal  tissues,  Mollusks,  Path  of  pollutants,  Sedi- 
ment contamination,  Tissue  analysis,  Water  pollu- 
tion effects. 

Biological  and  physical  factors  affecting  the  body 
burdens  of  hexachlorobenzene,  octachlorostyrene, 
and  four  polychlorobiphenyl  (PCB)  congeners  in 
freshwater  mussels  from  Lake  St.  Clair,  Ontario, 
Canada  were  investigated.  Specimens  of  Lampsilis 
radiata  (Barnes)  and  the  non-native  Elliptio  com- 
planata  (Lightfoot)  were  deployed  for  forty  days 
at  four  Lake  St.  Clair  sites,  to  investigate  whether 
the  water  or  sediment  phase  represented  the  pri- 
mary source  of  contaminants  and  to  examine  the 
effect  of  enclosure  of  the  mussels  on  contaminant 
uptake.  No  significant  differences  in  body  burdens 
were  detected  for  any  of  the  compounds  between 
mussels  placed  in  corrals  containing  uncontaminat- 
ed  sand  and  those  with  natural  sediment,  suggest- 
ing the  water  phase  represents  the  xenobiotic 
source.  Among  three  enclosure  types  of  varying 
restriction  there  were  no  significant  differences  in 
the  body  burden  of  each  compound  indicating  the 
effect  of  confinement  on  uptake  is  minimal.  Weak 
negative  correlations  between  body  burden  and 
body  length  existed  for  all  compounds,  although 
there  were  no  significant  differences  between  the 
sexes  or,  with  the  exception  of  PCB  congener  1 1 8, 
among  five  indigenous  species.  (Author's  abstract) 
W90-09592 


EFFECT  OF  ENVIRONS  AND  SEASONALITY 
ON  METAL  RESIDUES  IN  TISSUES  OF  WILD 
AND  POND-RAISED  CRAYFISH  IN  SOUTH- 
ERN LOUISIANA. 

Louisiana   State    Univ.,    Baton    Rouge.    Dept.    of 

Food  Science. 

M.  W.  Finerty,  J.  D.  Madden,  S.  E.  Feagley,  and 

R.  M.  Grodner. 

Archives    of   Environmental    Contamination    and 

Toxicology  AECTCV,  Vol.  19,  No.  1,  p  94-100, 

January /February  1990.  1  fig,  3  tab,  20  ref. 

Descriptors:  'Bioaccumulation,  'Biological  magni- 
fication, 'Crayfish,  'Heavy  metals,  Animal  tissues, 
Barium,  Cadmium,  Iron,  Lead,  Louisiana,  Mercu- 
ry, Metals,  Seasonal  variation,  Sediment  contami- 
nation, Tissue  analysis. 

Biomagnification  is  a  possibility  in  crayfish  since 
like  other  detritus  feeders,  they  concentrate  trace 
metals  in  their  body  tissues.  Two  commercially 
important  species  of  Louisiana  crayfish,  Procam- 
barus  clarkii  (Girard)  and  P.  acutus  acutus 
(Girard),  from  the  Atchafalaya  River  Basin,  from 
open  ponds  and  from  the  sediment  and  water  of 
these  environs  were  sampled  three  times  during 
two  consecutive  fishing  (production)  seasons.  The 
abdominal  muscle  and  hepatopancreatic  tissue 
were  analyzed  separately.  Lead,  mercury,  and  cad- 
mium, if  present,  were  in  concentrations  below  the 
detection    limit.    In    the    hepatopancreatic    tissue, 


barium  was  present  in  concentrations  below  8  mg/ 
kg,  copper  11  to  15  mg/kg,  and  iron  below  640 
mgAg.  Abdominal  muscle  samples  had  less  than  3 
mgAg  of  most  metals.  Locations  with  the  highest 
levels  of  metal  residues  in  sediment  were  not  nec- 
essarily locations  where  crayfish  had  the  highest 
levels  in  their  tissues.  (Author's  abstract) 
W90-09598 


ENVIRONMENTAL  CONTAMINANT  CON- 
CENTRATIONS IN  BIOTA  FROM  THE 
LOWER  SAVANNAH  RIVER,  GEORGIA  AND 
SOUTH  CAROLINA. 

National  Fisheries  Contaminant  Research  Center, 
Athens,  GA.  Field  Research  Station. 
P.  W.  Winger,  D.  P.  Schultz,  and  W.  W.  Johnson. 
Archives    of   Environmental    Contamination    and 
Toxicology  AECTCV,  Vol.  19,  No.  1,  p  101-117, 
January /February  1990.  1  fig,  6  tab,  70  ref. 

Descriptors:  'Baseline  studies,  'Bioaccumulation, 
'Crabs,  'Estuarine  fisheries,  'Fish,  'Savannah 
River,  'Water  pollution  sources,  Chlorinated  hy- 
drocarbons, Data  collections,  Harbors,  Heavy 
metals,  Hydrocarbons,  Pesticide  residues,  Pollutant 
identification. 

Planned  harbor  expansion  and  industrial  develop- 
ments may  adversely  affect  the  economically  im- 
portant aquatic  resources  of  the  lower  Savannah 
River,  including  those  at  the  Savannah  National 
Wildlife  Refuge.  To  establish  the  present  level  of 
chemical  contamination  in  this  system,  102  samples 
of  nine  species  of  fish  and  fiddler  crabs  (Uca  pugi- 
lator)  were  collected  from  eleven  sites  in  the  lower 
Savannah  River  and  on  the  Savannah  National 
Wildlife  Refuge,  and  analyzed  for  concentrations 
of  organochlorine  chemicals,  aliphatic  and  aromat- 
ic petroleum  hydrocarbons,  and  13  elemental  con- 
taminants: aluminum,  arsenic,  cadmium,  chromi- 
um, cobalt,  copper,  iron,  lead,  manganese,  mercu- 
ry, nickel,  selenium,  and  zinc.  Fish  collected  from 
the  lower  Savannah  River  during  August  1985 
included  spotted  gar,  longnose  gar,  bowfin,  chan- 
nel catfish,  white  catfish,  brown  bullhead,  sea  cat- 
fish, largemouth  bass,  and  Atlantic  croaker.  Resi- 
dues of  DDT  (mainly  as  DDE),  trans-nonachlor, 
dieldrin,  Aroclor  1260,  mirex,  and  petroleum  hy- 
drocarbons were  common  in  fish  from  the  lower 
Savannah  River,  but  concentrations  were  below 
those  warranting  environmental  concern.  In  gener- 
al, the  concentrations  of  elemental  contaminants 
also  were  low;  however,  arsenic,  cadmium,  and 
chromium  concentrations  were  elevated  in  fish 
from  river  stations  near  the  city  of  Savannah,  and 
lead  was  elevated  in  samples  from  the  National 
Wildlife  Refuge.  Contamination  of  the  lower  Sa- 
vannah River  by  organic  and  elemental  contami- 
nants, as  indicated  by  concentrations  in  fishes  and 
fiddler  crabs,  did  not  appear  to  pose  a  hazard. 
(Author's  abstract) 
W90-09599 


LANDFILL  LEACHATE:  A  STUDY  OF  ITS  AN- 
AEROBIC MINERALIZATION  AND  TOXICI- 
TY TO  METHANOGENESIS. 

New  York  Univ.   Medical  Center,  NY.  Inst,  of 

Environmental  Medicine. 

O.  A.  O'Conner,  R.  Dewan,  P.  Galuzzi,  and  L.  Y. 

Young. 

Archives    of   Environmental    Contamination    and 

Toxicology  AECTCV,  Vol.  19,  No.  1,  p  143-147, 

January/February  1990.  2  fig,  3  tab,  17  ref.  NSF 

CES  865143. 

Descriptors:  'Biodegradation,  'Landfills,  *Lea- 
chates,  'Methanogenesis,  'Path  of  pollutants, 
'Toxicity,  Anaerobic  digestion,  Bioassay,  New 
Jersey,  Site  remediation. 

Leachate  from  municipal  landfills  represents  a  po- 
tential health  risk  to  both  surrounding  ecosystems 
and  human  populations.  Landfill  leachate  collected 
from  a  site  in  New  Jersey  was  evaluated  for  its 
anaerobic  biodegradability  and  toxicity  to  methan- 
ogenesis using  two  anaerobic  bioassays.  Chemical 
characterization  of  the  leachate  yielded  the  follow- 
ing results  (mg/L):  chemical  oxygen  demand 
(COD)  =  6478;  dissolved  oxygen  (DO)  =  1.8  to 
2.0;  oil  and  grease  =  4.8;  suspended  solids  =  5.6; 
total  Kjeldahl  nitrogen  (TKN)  =  215;  total  phos- 


phorus =  1.53;  biochemical  oxygen  demand 
(BOD)  =  73  and  pH  =  7.0  to  7.4.  Anaerobic 
biodegradation  of  leachate  as  the  sole  source  of 
carbon  yielded  methane  production  values  greater 
than  background  over  extended  incubation  periods 
with  increasing  concentration.  However,  increased 
concentrations  of  leachate  produced  a  decrease  in 
recovery  of  methane  per  kg  COD  amended.  In  a 
second  assay,  leachate  toxicity  was  assessed  by 
monitoring  the  suppression  of  methanogenesis  in 
acetate  and  propionate  amended  cultures.  Results 
of  these  assays  indicate  that  concentrations  of 
leachate  greater  than  10%  produced  a  significant 
irreversible  suppression  of  methanogenesis,  while 
concentrations  less  than  10%  showed  enhanced 
methane  production  above  background  and  active 
control.  These  results  suggest  that  the  leachate 
from  this  site  contains  a  biodegradable  fraction 
which  can  be  partially  mineralized  under  methano- 
genic  conditions  over  extended  periods  of  incuba- 
tion. However,  high  concentrations  in  excess  of 
10%  may  be  inhibitory  to  anaerobic  methanogenic 
processes.  (Author's  abstract) 
W90-09600 


NITROGEN  ADDITIONS  AND  LOSSES  TO 
DRAINAGE  IN  ORCHARD-TYPE  IRRIGATED 
LYSIMETERS. 

Agriculture  Canada,  Summerland  (British  Colum- 
bia). Research  Station. 
D.  S.  Stevenson,  and  G.  H.  Neilsen. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol 
70,  No.  1,  p  11-19,  February  1990.  3  tab,  23  ref. 

Descriptors:  'Drainage  water,  'Fertilizers,  'Irriga- 
tion effects,  'Lysimeters,  'Nitrogen,  'Nonpoint 
pollution  sources,  'Path  of  pollutants,  'Water  pol- 
lution sources,  Agricultural  watersheds,  Ground- 
water pollution,  Nitrates,  Orchards. 

Controlled  fertilizer  nitrogen  (N)  inputs  and  re- 
leases to  drainage  waters  were  recorded  for  9  years 
in  orchard-type  lysimeters.  Irrigations  were  varied 
year  by  year  from  about  37  to  100%  of  the  maxi- 
mum for  the  area.  One  apple  tree  per  lysimeter  was 
the  test  crop.  Large  amounts  of  drainage  resulting 
from  the  highest  levels  of  irrigation  carried  the 
highest  amounts  of  nitrate  (N03(-))  to  groundwat- 
er but  when  irrigation  was  less  than  75%  of  maxi- 
mum, much  smaller  annual  amounts  appeared  in 
drainage,  mostly  because  drainage  was  small.  Year 
1  of  drainage,  although  light,  carried  substantial 
amounts  of  N03(-)  out  of  the  lysimeters  probably 
reflecting  mineralized  native  organic  N  plus  ap- 
plied N.  The  largest  single  influence  on  the  reten- 
tion of  N  was  the  presence  of  a  cover  crop.  In  9 
years,  40  to  45%  of  applied  N  reappeared  in  drain- 
age waters  under  grass  while  88  to  115%  of  ap- 
plied N  reappeared  under  bare  soil.  The  quantities 
of  applied  N  (N  sub  1  =  162  kg  N/ha;  N  sub  2  = 
324  kg  N/Ha)  had  less  influence  than  the  cover 
crop.  The  importance  of  measuring  and  sampling 
every  drainage  event  because  of  wide  ranges  of 
N03(-)  concentrations  is  emphasized.  Averaging 
could  be  misleading.  Since  the  receiving  waters  of 
Okanagan  lake  still  contain  less  than  1  mg  N03(-)/ 
L  after  more  than  50  years  of  orcharding  and 
applying  N  fertilizers,  much  nitrogen  appears  to  be 
rapidly  lost  in  groundwater  transit.  Possible  causes 
are  denitrification,  or  N  has  been  swept  out  in  river 
water,  tied  up  in  aquatic  vegetation,  transformed  to 
N  forms  other  than  N03(-)  either  in  transit  or  in 
the  lake  itself,  or  in  some  parts  of  the  watershed 
with  very  deep,  fine-textured,  initially  dry  soils  and 
subsoils,  may  not  yet  have  reached  the  lake.  The 
potential  contributions  are  apparently  not  showing 
up  as  lasting  N03(-)  in  the  receiving  waters.  In 
transit  some  of  the  N03(-)  could  increase  N03(-) 
levels  in  groundwaters  and  wells.  (Author's  ab- 
stract) 
W90-09601 


FATE  OF  GLYPHOSATE  IN  A  CANADIAN 
FOREST  WATERSHED:  1.  AQUATIC  RESI- 
DUES AND  OFF-TARGET  DEPOSIT  ASSESS- 
MENT. 

Northern  Forest  Research  Centre,  Edmonton  (Al- 
berta). 

J.  C.  Feng,  D.  G.  Thompson,  and  P.  E.  Reynolds. 
Journal    of    Agricultural    and    Food    Chemistry 
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Sources  Of  Pollution — Group  5B 


JAFCAU,  Vol.  38,  No.  4,  p  1110-1118,  April  1990. 
4  fig,  4  tab,  30  ref. 

Descriptors:  'Forest  watersheds,  'Glyphosate, 
•Herbicides,  'Path  of  pollutants,  'Pesticide  resi- 
dues, 'Stream  pollution,  'Water  pollution  sources, 
British  Columbia,  Canada,  Sediment  contamina- 
tion, Water  sampling. 

In  1984,  as  a  component  of  continuing  investiga- 
tions on  the  effects  of  forestry  practices  on  native 
fish  populations  in  the  Carnation  Creek  watershed, 
a  study  was  initiated  to  investigate  the  environ- 
mental fate  of  glyphosate  in  major  aquatic  and 
terrestrial  compartments  of  the  ecosystem,  follow- 
ing a  silvicultural  application  of  Roundup(TM) 
herbicide.  In  this  portion  of  the  research,  glypho- 
sate and  AMPA  (aminomethyl  phosphonic  acid) 
residues  in  oversprayed  and  buffered  streams  were 
monitored  following  application  of  Roundup(TM) 
(2.0  kg/ha)  to  45  ha  of  the  coastal  British  Columbia 
watershed.  Maximum  glyphosate  residues  (stream 
water,  162  micrograms/L;  sediments,  6.80  micro- 
grams/g  dry  mass;  suspended  sediments,  <  0.03 
micrograms/L)  were  observed  in  two  intentionally 
oversprayed  tributaries,  dissipating  to  <  1  micro- 
grams/L within  96  hours  postapplication.  Ratios  of 
maximum  stream  water  concentrations  of  glypho- 
sate observed  in  tributaries  relative  to  literature 
toxicity  values  indicated  a  substantial  margin  of 
safety  under  either  operational  or  worst  case  sce- 
narios. For  directly  oversprayed  streams,  the 
margin  of  safety  was  10,  and  for  buffered  streams  it 
was  greater  than  100.  (See  also  W90-09607)  (Au- 
thor's abstract) 
W90-09606 


FATE  OF  GLYPHOSATE  IN  A  CANADIAN 
FOREST  WATERSHED:  2.  PERSISTENCE  IN 
FOLIAGE  AND  SOILS. 

Northern  Forest  Research  Centre,  Edmonton  (Al- 
berta). 

J.  C.  Feng,  and  D.  G.  Thompson. 
Journal    of   Agricultural    and    Food    Chemistry 
JAFCAU,  Vol.  38,  No.  4,  p  1118-1125,  April  1990. 
3  fig,  3  tab,  30  ref. 

Descriptors:  'Fate  of  pollutants,  'Forest  water- 
sheds, 'Glyphosate,  'Herbicides,  'Path  of  pollut- 
ants, 'Pesticide  residues,  'Soil  contamination,  Brit- 
ish Columbia,  Canada,  Leaves,  Population  expo- 


Residues  of  glyphosate  (N- 

(phosphonomethyl)glycine)  and  the  metabolite 
(aminomethyl)phosphonic  acid  (AMPA)  were 
monitored  in  foliage,  leaf  litter,  and  soils  following 
aerial  application  of  Roundup(TM)  herbicide 
(nominal  rate  2.0  kg/ha  active  ingredient)  to  the 
Carnation  Creek  watershed  of  Vancouver  Island, 
British  Columbia.  Glyphosate  deposit  was  variable, 
ranging  from  1.85  to  2.52  kg/ha  active  ingredient, 
depending  upon  location  within  the  watershed. 
Foliar  residues  in  red  alder  and  salmonberry  were 
261.0  and  447.6  micrograms/g,  respectively,  indi- 
cating good  impingement  on  the  target  foliage. 
Leaf  litter  residues,  which  averaged  122.5  micro- 
grams/g for  red  alder  and  19.2  micrograms/g  for 
salmonberry  initially,  declined  to  less  that  1  micro- 
gram/g  within  45  days  postapplication  (time  to 
50%  dissipation,  DT  sub  50  <  14  days).  In  soils, 
glyphosate  and  AMPA  residues  were  retained  pri- 
marily in  the  upper  organic  layers  of  the  profile, 
with  >  90%  of  total  glyphosate  residue  in  the  0  to 
15  cm  layer.  Distribution  data  for  both  glyphosate 
and  AMPA  suggested  strong  adsorption  and  a  low 
propensity  for  leaching.  Glyphosate  soil  residues 
dissipated  as  a  function  of  time  with  an  estimated 
DT  sub  50  of  45  to  60  days.  After  360  days,  total 
soil  residues  of  glyphosate  were  6  to  18%  of  initial 
levels.  (See  also  W90-09606)  (Author's  abstract) 
W90-09607 


TRANSPORT,  METABOLISM,  AND  DETOXI- 
FICATION OF  HYDROGEN  SULFIDE  IN  ANI- 
MALS FROM  SULFIDE-RICH  MARINE  ENVI- 
RONMENTS. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-09625 


COPPER-INDUCED  PRODUCTION  OF 
COPPER-BINDING  SUPERNATANT  PRO- 
TEINS BY  THE  MARINE  BACTERIUM 
VIBRIO  ALGINOLYTICUS. 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 

V.  Harewood-Sears,  and  A.  S.  Gordon. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  5,  p  1327-1332,  May  1990. 
4  fig,  3  tab,  23  ref. 

Descriptors:  'Bacterial  physiology,  'Copper,  'De- 
toxification, 'Fate  of  pollutants,  'Path  of  pollut- 
ants, Culturing  techniques,  Growth  inhibition. 

Growth  of  the  marine  bacterium  Vibrio  alginolyti- 
cus  is  temporarily  inhibited  by  micro  molar  levels 
of  copper.  During  the  copper-induced  lag  phase, 
supernatant  compounds  which  complex  and  de- 
toxify copper  are  produced.  Two  copper-inducible 
supernatant  proteins  having  molecular  masses  of  21 
and  19  kilodaltons  (CuBPl  and  CuBP2)  were  iden- 
tified; these  proteins  were  respectively,  25  and  46 
times  amplified  in  supernatants  of  copper-chal- 
lenged cultures  compared  with  controls.  Experi- 
ments in  which  chloramphenicol  was  added  to  the 
cultures  indicated  that  there  was  de  novo  synthesis 
of  these  proteins  in  response  to  copper.  When 
supernatants  were  separated  by  gel  permeation 
chromatography,  CuBPl  and  CuBP2  coeluted 
with  a  copper-induced  peak  in  copper-binding  ac- 
tivity. CuBPl  and  CuBP2  from  whole  supernatants 
were  concentrated  and  partially  purified  by  using  a 
copper-charged  immobilized  metal  ion  affinity 
chromatography  column,  confirming  the  affinity  of 
these  proteins  for  copper.  A  comparison  of  cell 
pellets  and  supernatants  demonstrated  that  CuBPl 
was  more  concentrated  in  supernatants  than  in 
cells.  These  data  are  consistent  with  a  model  for  a 
novel  mechanism  of  copper  detoxification  in  which 
excretion  of  copper-binding  protein  is  induced  by 
copper.  (Author's  abstract) 
W90-09630 


HYDROLOGICAL  MODELING  OF  ACIDIFIED 
CANADIAN  WATERSHEDS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
A.  G.  Bobba,  and  D.  C.  L.  Lam. 
Ecological  Modelling  ECMODT,  Vol.  50,  No.  1-3, 
p  5-32,  March  1990.  11  fig,  3  tab,  27  ref. 

Descriptors:  'Acid  rain  effects,  'Lakes,  'Mathe- 
matical models,  'Model  studies,  'Path  of  pollut- 
ants, 'Water  pollution  sources,  Alkalinity,  Calci- 
um, Canada,  Carbonates,  Geohydrology,  Ground- 
water movement,  Magnesium,  Nitrates,  Sulfates, 
Turkey  Lakes,  Watersheds. 

Hydrology  plays  an  important  role  in  the  acidifica- 
tion of  watersheds  in  Canada  by  airborne  pollut- 
ants such  as  the  wet  and  dry  deposition  of  sulfate 
and  nitrate.  The  pathways  of  the  anions  through 
the  soil  layers,  the  contact  times  with  soil  matrix, 
the  snow  accumulation  and  melting  sequences  and 
the  groundwater  flows  are  all  important  hydrologi- 
cal  factors  that  influence  the  acidification  process- 
es. A  hydrogeochemical  model  has  been  developed 
(TMWAM)  and  applied  to  Turkey  Lakes  Water- 
shed in  Ontario.  The  model  is  able  to  explain  about 
90%  of  the  changes  of  total  cations  and  anions  in  a 
progressively  buffered  stream  system.  The  hydro- 
logical  model  results  were  successfully  interfaced 
with  the  hydrogeochemical  model.  The  error  sta- 
tistics on  the  computed  results  on  S04(2-),  HC03(- 
),  Ca(2  +  )  +  Mg(2  +  ),  and  pH  were  comparable 
with  those  on  the  observed  stream  data,  in  spite  of 
the  uncertainties  of  the  soil  processes.  These  uncer- 
tainties could  have  been  better  quantified,  had 
there  been  soil  chemistry  data  with  sufficient  tem- 
poral and  spatial  resolution  to  permit  model  cali- 
bration and  confirmation.  Future  research  effort 
should  be  directed  to  obtain  such  a  data  set.  Fur- 
ther analysis  of  the  computed  and  observed  results 
linked  the  groundwater  hydrology  to  the  spatial 
gradients  exhibited  in  the  alkalinity  which,  in  turn, 
probably  influenced  the  phytoplankton  productivi- 
ty. A  lake  model  component  has  been  developed  to 
interface  with  the  hydrological  and  the  geochemi- 
cal  models,  following  the  findings  of  these  models 
and  other  related  studies  in  the  Turkey  Lakes 
Watershed  Project.  (Agostine-PTT) 


W90-09641 

BIOACCUMULATION  OF  NICKEL  AND  VA- 
NADIUM IN  TISSUES  OF  THE  CATFISH 
CLARIAS  BATRACHUS. 

Calcutta  Univ.  (India).  Dept.  of  Biochemistry. 
D.  Ray,  S.  K.  Banerjee,  and  M.  Chatterjee. 
Journal  of  Inorganic  Biochemistry  JIBIDJ,  Vol. 
38,  No.  3,  p  169-173,  March  1990.  4  tab,  33  ref. 

Descriptors:  'Bioaccumulation,  'Catfish,  'Heavy 
metals,  'Nickel,  'Path  of  pollutants,  'Vanadium, 
Atomic  absorption  spectroscopy,  Pollution  effects. 

Bioaccumulation  of  nickel  and  vanadium  in  the 
tissues  of  the  liver,  kidney,  gill,  and  intestine  has 
been  studied  following  4  days  and  30  days  of 
exposure  at  sublethal  concentrations  of  nickel  and 
vanadium  compounds  in  the  catfish  Clarius  batra- 
chus.  Nickel  estimations  were  done  by  atomic  ab- 
sorption spectroscopy.  For  the  very  minute  quanti- 
ty of  vanadium  in  the  tissues,  anodic  stripping 
voltametry  was  used.  Nickel  and  vanadium  have 
been  found  to  accumulate  in  all  four  tissues  ob- 
served. High  concentrations  of  nickel  and  vanadi- 
um have  been  found  in  the  order  kidney  >  gill  > 
liver  >  intestine  during  the  4  days  and  30  days 
treatment.  A  dose-response  effect  was  seen,  as  the 
concentrations  of  metals  in  the  tissues  increased 
with  concentration  and  exposure  time.  The  effect 
on  bioaccumulation  in  the  specific  tissue  provides  a 
better  basis  for  monitoring  exposures  than  whole- 
body  analysis.  (Author's  abstract) 
W90-09665 


METHODS  FOR  DISTINGUISHING  BE- 
TWEEN SINGLE  AND  MULTIPLE  DISCHARG- 
ER SITUATIONS. 

Illinois    Univ.    at    Urbana-Champaign.    Newmark 
Civil  Engineering  Lab. 
J.  W.  Eheart. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  3,  p  335- 
348,  May /June  1990.  4  fig,  3  tab,  18  ref.  EPA 
Cooperative  Agreement  No.  CR812577-01. 

Descriptors:  'Wastewater  disposal,  'Water  pollu- 
tion control,  'Water  pollution  sources,  Aeration, 
Dissolved  oxygen,  Mathematical  models,  Model 
studies,  Streams. 

Designing  programs  to  control  pollutant  dis- 
charges into  streams  is  easier  if  the  areas  of  water 
quality  degradation  from  adjacent  discharges  do 
not  overlap,  so  that  each  discharge  may  be  treated 
as  a  single  entity.  Conservative  pollutants  accumu- 
late in  a  stream  but  decaying  pollutants  from  one 
source  may  be  of  insignificant  concentration  at  the 
point  where  the  next  downstream  source  is  intro- 
duced. There  may  be  greater  overlap  of  areas  of 
degraded  water  quality  at  high  streamflows  than  at 
low  ones.  In  assessing  whether  discharges  may  be 
treated  separately,  all  streamflow  conditions 
should  be  considered.  A  simple  set  of  techniques 
based  on  dimensionless  variables  were  developed 
that  may  be  used  to  determine  whether  adjacent 
discharges  of  nonconservative  pollutants  may  be 
regarded  as  independent.  The  application  of  these 
techniques  is  demonstrated  for  an  example  prob- 
lem. It  is  shown,  for  example,  that  for  dissolved 
oxygen  (DO)  deficit,  if  the  reaeration  coefficient 
exceeds  the  decay  coefficient  and  the  residence 
time  between  adjacent  discharges  is  greater  than 
ten  times  the  reciprocal  of  the  decay  coefficient, 
there  is  no  significant  overlap  between  the  adjacent 
dischargers  at  any  stream  flow.  (Author's  abstract) 
W90-09668 
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NATURE      OF     OUTFLOWS      FROM      THE 
NORTH-EAST  ESTUARIES. 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-09683 
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THE   PERIOD    1950-1985:   IMPORTANCE   OF 
THE  EXCHANGE  WITH  THE  NORTH  SEA. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-09685 


RESPONSE  OF  THE  DUTCH  WADDEN  SEA 
ECOSYSTEM  TO  PHOSPHORUS  DIS- 
CHARGES FROM  THE  RrvTR  RHINE. 

Rijkswaterstaat,      Haren      (Netherlands).      Tidal 

Waters  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-09687 


CADMIUM  AND  COPPER  ACCUMULATION 
IN  THE  COMMON  MUSSEL  MYTILUS 
EDULIS  IN  THE  WESTERN  SCHELDT  ESTU- 
ARY: A  MODEL  APPROACH. 

Rijkswaterstaat,  The  Hague  (Netherlands).  Div.  of 

Tidal  Waters. 

R.  J.  F.  van  Haren,  J.  van  der  Meer,  and  M.  B.  de 

Vries. 

Hydrobiologia   HYDRB8,   Vol.    195,   p    105-118 

April  30,  1990.  3  fig,  7  tab,  35  ref. 

Descriptors:  *Bioaccumulation,  *Cadmium, 
•Copper,  *Model  studies,  *Mussels,  *Path  of  pol- 
lutants, *The  Netherlands,  "Trace  metals,  Black- 
box  models,  Estuaries,  Physiology,  Salinity. 

The  Western  Scheldt  of  the  Dutch  Delta  area  is 
severely  contaminated  with  trace  metals.  Accumu- 
lation models  of  trace  metals  in  the  mussel  Mytilus 
edulis  are  required  to  predict  the  biological  effi- 
ciency of  reductions  in  the  metal  and  organic 
matter  load.  Two  models  were  constructed:  a 
black-box  and  a  physiologically  structured  model. 
The  black-box  model  predicts  metal  accumulation 
in  mussels  from  uptake  and  elimination  parameters. 
The  physiological  model  attempts  to  improve  pre- 
dictions by  taking  into  account  the  kinetics  of 
individual  uptake  and  elimination  routes.  These  in 
turn,  are  taken  as  depending  on  two  more  general 
physiological  processes,  the  ventilation  rate  and 
the  metabolic  rate.  Metal  uptake  via  food  and 
water  are  expressed  as  relative  fractions,  and  metal 
input  is  differentiated  into  particulate  adsorbed, 
and  dissolved  species.  The  reliability  of  the  two 
models  was  evaluated  by  comparing  predicted 
concentrations  for  mussels  with  actual  measure- 
ments. Model  predictions  for  copper  deviate  less 
than  100%  from  measured  concentrations,  but  nei- 
ther model  appears  to  predict  cadmium  concentra- 
tions with  sufficient  accuracy  since  deviations  of 
more  than  100%  occurred.  The  introduction  of 
physiological  refinements  did  not  improve  per- 
formance. Food  mediated  contributions  for  cadmi- 
um and  copper  to  total  body  burden  had  been 
overestimated  in  the  model  by  a  factor  of  100 
when  compared  to  literature  values.  The  physio- 
logical model  did  predict  that  the  ratio  of  food 
mediated  contribution  to  total  body  burden  is 
probably  different  for  cadmium  and  copper  and 
decreases  with  increasing  salinity  for  both.  As  yet 
there  are  no  measurements  available  to  confirm 
such  predictions.  (Author's  abstract) 
W90-09690 


HUMBER  ESTUARY-A  CASE  STUDY. 

NRA  (Anglian  region)  Marine  Laboratory,  Aqua 
House,  Harvey  Street,  Lincoln,  LN1  1TF,  Eng- 
land. 

R.  Barr,  P.  G.  Wastson,  C.  R.  Ashcroft,  B.  E. 
Barnett,  and  C.  Hilton. 

Hydrobiologia  HYDRB8,  Vol.  195,  p  127-143 
April  30,  1990.  15  fig,  2  tab,  16  ref. 

Descriptors:  'Baseline  studies,  'England,  'Estua- 
rine  environment,  'Fate  of  pollutants,  *Humber 
Estuary,  'Path  of  pollutants,  'Wastewater  pollu- 
tion, Aquatic  organisms,  Bacteria,  Bioindicators, 
Case  studies,  Environmental  quality,  Heavy 
metals,  Physicochemical  properties,  Polychaetes, 
Sediments. 

An  extensive  and  detailed  survey  was  conducted 
on  the  biology,  bacteriology  and  levels  of  heavy 
metals  in  the  subtidal  sediments  of  the  Humber 
estuary  in  June,  1985.  Seventy-seven  stations  cov- 
ering the  entire  estuary  were  arranged  in  a  grid 


pattern  with  a  spacing  of  approximately  1-2  km 
between  sample  points  with  positions  fixed  using 
the  Decca  Navigator  System.  The  findings  were 
assessed  with  respect  to  environmental  quality,  and 
the  abundance  and  distribution  patterns  of  the  indi- 
cator species  Capitella  capitata,  the  numbers  of 
fecal  bacteria,  and  levels  of  heavy  metals  and  or- 
ganic matter  were  examined  in  relation  to  areas  of 
sewage  disposal.  It  was  found  that  the  subtidal 
communities  of  the  Humber  appear  to  be  con- 
trolled primarily  by  physicochemical  factors,  prin- 
cipally salinity,  tidal  currents,  and  sediment  type. 
Anthropogenic  influences  are  superimposed  on  the 
natural  environmental  regime  and  the  fauna  of  the 
middle  estuary  has  been  persistently  affected  by 
organic  enrichment  from  sewage  discharges.  En- 
hanced levels  of  some  metals  have  been  found  in 
sediments  in  the  industrialized  sector  of  the  lower 
estuary,  but  the  benthos  does  not  seem  to  be  de- 
pleted (except  in  certain  localized  areas)  and  shal- 
low muddy  sites  support  some  substantial  popula- 
tions of  polychaetes.  The  apparent  entrapment  of 
bacteria  on  the  sediments  within  the  estuary  may 
suggest  that  the  release  of  sewage  derived  nutrients 
to  the  North  Sea  is  minimal.  With  regard  to  heavy 
metals  there  are  some  indications  that  the  areas  of 
fine  sediment  within  the  estuary  act  as  a  sink  for 
some  metals  such  as  Fe  and  Ti.  For  other  metals  it 
seems  likely  that  although  the  muddy  areas  of  the 
estuary  are  responsible  for  the  sequestration  of  a 
proportion  of  these  metals,  varying  quantities  of 
each  metal  will  enter  the  North  Sea  either  in 
solution  or  according  to  the  sediment  transport 
mechanisms.  (White-Reimer-PTT) 
W90-09692 


MATHEMATICAL  MODEL  FOR  137CS 
UPTAKE  AND  RELEASE  BY  FILAMENTOUS 
ALGAE. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 
Inst,  of  Landscape  Ecology. 
M.  Svadlenkova,  Z.  Dvorak,  and  O.  Slavik. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  74,  No.  5,  p  461-469,  1989.  3  fig,  1 
tab,  9  ref. 

Descriptors:  'Algae,  'Bioindicators,  'Cesium  ra- 
dioisotopes, 'Mathematical  models,  'Model  stud- 
ies, 'Path  of  pollutants,  'Radioactive  wastes,  'Ra- 
dioactivity, Cladophora,  Czechoslovakia,  Nuclear 
powerplants,  Radioecology. 

Radiocesium  contributes  a  major  component  of  the 
radioactivity  of  liquid  wastes  from  pressure  water 
reactor  type  nuclear  power  stations  which  are  in 
operation  or  under  construction  in  Czechoslovakia. 
Aquatic  plants  are  suitable  materials  for  use  in 
radioecological  and  radiohygiene  control  due  to 
their  biomass,  biogeography,  ecology,  and  ability 
to  accumulate  radionuclides.  A  mathematical 
model  of  the  dynamics  of  radiocesium  transport  in 
the  aquatic  phase-algae  system  was  developed. 
Algal  growth  and  both  reversible  and  irreversible 
absorption  of  the  radionuclide  by  the  algae  are 
taken  into  account  in  the  model.  The  algal  biomass 
is  divided  hypothetically  into  two  compartments 
with  different  exchange  kinetics,  and  the  param- 
eters of  the  model  are  time  dependent.  The  model 
was  quantified  using  experimental  data  for  the  con- 
centrations of  137Cs  in  Cladophora  glomerata,  an 
aquatic  filamentous  green  alga,  obtained  in  situ  in 
the  environment  of  a  nuclear  power  station.  The 
model  fits  the  data  reasonably  well  and  can  be  used 
for  bioindication  of  radioactivity  in  aquatic  receiv- 
ing waters  in  the  environment  of  nuclear  power 
stations.  (White-Reimer-PTT) 
W90-09698 


ECOLOGY  OF  SOME  RICEFIELDS  IN  JAPAN 
AS  EXEMPLIFIED  BY  SOME  BENTHIC 
FAUNA,  WITH  NOTES  ON  MANAGEMENT. 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-09699 


Agricultural  and  Forest  Meteorology  AFMEEB 
Vol.  47,  No.  2/4,  p  163-177,  September  1989.  8  fig! 
3  ref. 

Descriptors:  'Cesium  radioisotopes,  'Chernobyl, 
'Europe,  'Fallout,  'Path  of  pollutants,  'Water 
pollution  sources,  Atmospheric  pollution,  Bioaccu- 
mulation,  England,  Iodine  radioisotopes,  Northern 
Ireland,  Rainfall,  Scotland,  Sheep,  Wales. 

Radioactivity  escaped  from  the  wrecked  reactor  at 
Chernobyl  for  10  days  and  spread  over  most  of 
Europe.  Part  of  the  debris  crossed  Britain  a  week 
after  it  was  emitted.  Heavy  thunderstorms  and  a 
northward-moving  cold  front  washed  out  much  of 
the  radioactive  iodine  and  cesium  it  carried,  espe- 
cially to  the  upland  areas  of  North  Wales,  northern 
England,  southwest  Scotland,  and  Ulster.  Several 
lessons  have  been  learned,  including  information 
about  wet  and  dry  removal  rates.  The  deposition 
of  Chernobyl  debris  was  of  transient  importance  to 
agriculture  in  lowland  areas  rich  in  clay  minerals. 
There,  levels  of  1311  in  milk  in  the  2  wk  following 
the  passage  of  the  debris  over  the  country  were 
detected  readily,  even  though  the  levels  were  well 
below  government  limits,  and  fell  to  insignificance 
thereafter.  In  contrast,  in  upland  sheep-rearing 
areas,  the  cesium  has  remained  mobile  in  the  acidic 
soils  and  levels  in  sheep  often  have  exceeded  gov- 
ernment limits  and  have  been  decreasing  only 
slowly  since  1986.  For  those  few  farms  that  in  1986 
had  levels  in  some  sheep  between  3000  and  4000 
Bq/kg,  it  will  be  1991  before  the  levels  in  all  the 
sheep  fall  below  the  government  level  of  1000  Bq/ 
kg,  provided  the  decrease  turns  out  to  be  constant 
over  the  period.  (Author's  abstract) 
W90-09708 


DEPOSITION  OF  CHERNOBYL  CAESIUM-137 
IN  HEAVY  RAIN  AND  ITS  PERSISTENT 
UPTAKE  BY  GRAZING  SHEEP. 

Meteorological  Office,  Bracknell  (England). 
F.B.Smith. 


WET,  OCCULT  AND  DRY  DEPOSITION  OF 
POLLUTANTS  ON  FORESTS. 

Nottingham  Univ.  (England).  Dept.  of  Physiology 
and  Environmental  Science. 
M.  H.  Unsworth,  and  J.  C.  Wilshaw. 
Agricultural  and  Forest  Meteorology  AFMEEB 
Vol.  47,  No.  2/4,  p  221-238,  September  1989.  4  fig, 
3  tab,  57  ref. 

Descriptors:  'Acid  rain,  'Atmospheric  pollution, 
'Cloud  chemistry,  'Dry  deposition,  'England, 
'Literature  review,  'Path  of  pollutants,  'Virginia, 
'Water  pollution  sources,  'Wet  deposition,  For- 
ests, Hydrochloric  acid,  Hydrogen  peroxide,  Mae- 
stro model,  Mathematical  models,  Nitric  acid, 
Occult  deposition,  Ozone,  Sulfur  oxides. 

Mechanisms  by  which  air  pollutants  are  trans- 
ferred to  forests  by  wet  and  dry  deposition  and  in 
wind-driven  cloud  water  (occult  deposition)  are 
reviewed  and  new  methods  for  making  deposition 
estimates  are  described.  In  upland  forests,  orogra- 
phic cloud  can  enhance  the  amount  and  ionic 
concentration  of  precipitation  so  that  wet  deposi- 
tion may  be  4-5  times  larger  than  in  nearby  valleys. 
Recent  work  supports  the  use  of  a  simple  aerody- 
namic relation  to  estimate  the  rates  of  occult  depo- 
sition. Occult  deposition  rates  to  forests  of  identi- 
cal weather  conditions  may  vary  by  an  order  of 
magnitude,  depending  on  forest  structure.  Evapo- 
ration of  deposited  water  may  cause  the  solute 
concentration  of  water  on  foliage  to  be  substantial- 
ly larger  than  in  cloud.  Dry  deposition  of  HN03 
and  HC1  is  controlled  by  aerodynamic  properties 
of  the  canopy.  Several  kg  of  N/ha/yr  are  deposit- 
ed to  forests  by  this  path.  Transfer  of  S02,  H202, 
and  03  is  restricted  by  surface  and  internal  resist- 
ances of  foliage.  Controls  of  dry  deposition  of 
ammonia  and  nitrogen  oxides  and  of  particles  are 
not  well  known.  A  canopy  transfer  model  'Mae- 
stro' was  modified  to  include  gaseous  pollutants 
and  agrees  well  with  S02  fluxes  to  a  forest.  Esti- 
mates of  wet,  occult,  and  dry  deposition  on 
Keilder  Forest,  England,  and  Whitetop  Mountain, 
Virginia,  U.S.A.,  show  substantial  differences  in 
cloud  frequency.  Regional  cloud  chemistry  prob- 
ably differs  between  sites  and  different  models  of 
occult  deposition  also  disagree.  (Author's  abstract) 
W90-09709 


ENVIRONMENTAL      CONSEQUENCES       OF 
SALTS    EXPORTS    FROM    AN    IRRIGATED 
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LANDSCAPE  IN  THE  EBRO  RIVER  BASIN, 
SPAIN. 

Mediterranean     Agronomic     Inst,     of    Zaragoza 

(Spain). 

J.  Bellot,  F.  Golley,  and  M.  T.  Aguinaco. 

Agriculture,       Ecosystems       and       Environment 

AEENDO,  Vol.  27,  No.  1/4,  p  131-138,  November 

1989. 

Descriptors:  'Agricultural  runoff,  'Irrigation  prac- 
tices, 'Salinity,  'Spain,  Calcium,  Chlorides,  Drain- 
age water,  Ebro  River,  Fertilizers,  Flushing,  Irri- 
gation effects,  La  Violada,  Magnesium,  Nitrogen, 
Phosphorus,  Potassium,  Sodium,  Sulfur,  Water 
pollution  control. 

La  Violada  is  a  5256-ha  irrigated  landscape  in 
northern  Spain,  which  has  been  in  active  produc- 
tion for  about  4  yr.  The  chemical  input  and  output 
dynamics  of  this  agricultural  landscape  were  exam- 
ined. The  total  dissolved  ions  lost  in  the  drainage 
water  is  about  10.7  Mt/ha/yr.  There  is  an  excess  of 
input  over  output  for  N,  P,  and  K(+)  and  the 
reverse  for  CL(-),  S,  Ca(2  +  ),  Mg(2+)  and  Na(+). 
The  result  of  continued  chemical  inputs  is  to  con- 
vert the  agricultural  production  area  into  a  source 
of  environmental  pollution.  To  correct  the  prob- 
lems created  by  past  agricultural  practices  in  the 
Violada  irrigation  basin,  it  is  recommended  that  (1) 
great  volumes  of  water  be  used  to  flush  excess  salts 
from  the  soil  profile  and  (2)  once  the  excess  salts 
have  been  washed  out,  the  volume  of  water  used 
during  each  irrigation  period  should  be  reduced 
and  the  frequency  between  irrigation  periods  regu- 
lated according  to  specific  guidelines.  The  guide- 
lines are:  (1)  to  ensure  the  water  needs  of  the  plant 
for  the  whole  vegetative  cycle;  (2)  to  reduce  the 
irrigation  effluents,  including  losses  through  deep 
percolation,  as  much  as  possible;  (3)  to  ensure  a 
displacement  of  salts  from  the  roots;  and  (4)  to 
supply  a  volume  of  water  sufficient  for  avoiding  an 
increase  in  salt  concentration  in  the  soil  profile 
during  periods  with  high  evapotranspiration. 
(Rochester-PTT) 
W90-09714 


MODELS,  FIELD  STUDIES,  LABORATORY 
EXPERIMENTS:  AN  INTEGRATED  AP- 
PROACH TO  EVALUATE  THE  ENVIRON- 
MENTAL FATE  OF  ATRAZINE  (S-TRIAZINE 
HERBICIDE). 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
E.  Bacci,  A.  Renzoni,  C.  Gaggi,  D.  Calamari,  and 
A.  Franchi. 

Agriculture,  Ecosystems  and  Environment 
AEENDO,  Vol.  27,  No.  1/4,  p  513-522,  November 
1989.  2  fig,  4  tab,  16  ref. 

Descriptors:  'Agricultural  runoff,  'Atrazine,  'Fate 
of  pollutants,  'Herbicides,  'Italy,  'Path  of  pollut- 
ants, Bioconcentration,  Biological  magnification, 
Degradation,  Fish,  Kinetics,  Lake  Chiusi,  Leach- 
ing, Mathematical  models. 

A  three-step  procedure  was  applied  to  the  study  of 
the  environmental  distribution  and  fate  of  atrazine. 
The  three  steps  were:  (1)  physical-mathematical 
models,  following  the  fugacity  approach;  (2)  field 
studies  of  the  disappearance  of  atrazine  from  treat- 
ed soil  and  a  contaminated  lake  (Lake  Chiusi, 
Italy);  and  (3)  laboratory  experiments  to  evaluate 
the  main  routes  of  disappearance  of  atrazine  from 
fortified  soils  and  waters.  Models  were  used  to 
evaluate  the  main  trends  in  the  environmental  dis- 
tribution of  atrazine  and  to  point  out  potential 
reservoirs  and  sinks.  On  the  basis  of  these  evalua- 
tions, field  experiments  were  planned.  Laboratory 
experiments  were  carried  out  to  analyze  the  infor- 
mation from  the  field,  by  individual  study  of  the 
main  transport  and  transformation  mechanisms. 
Through  water  runoff  and  leaching,  atrazine  tends 
to  move  from  treated  soils  to  water  compartments. 
Volatilization  from  soils  and  water  seems  negligi- 
ble. In  water,  the  bioaccumulation  potential  of  this 
chemical  is  poor  (bioconcentration  factor  about  10 
for  fish  muscle).  The  degradation  in  soil  follows 
pseudo-first-order  kinetics,  with  a  half-life  of  about 
50  days.  Similar  kinetics  were  found  for  atrazine 
degradation  in  natural  waters,  but  with  a  slower 
rate  (half-life  =  168  days).  (Author's  abstract) 
W90-09715 


SIMPLE  MODEL  TO  EVALUATE  HERBICIDE 
FATE  IN  THE  AIR-WATER-SOIL  SYSTEM. 

Consiglio  Nazionale  delle  Ricerche,  Pisa  (Italy). 
1st.  per  la  Chimica  del  Terreno. 
S.  Cervelli,  A.  Perna,  and  Z.  Ekler. 
Agriculture,       Ecosystems      and       Environment 
AEENDO,  Vol.  27,  No.  1/4,  p  523-529,  November 
1989.  1  fig,  6  tab,  Href. 

Descriptors:  'Fate  of  pollutants,  'Herbicides, 
'Mathematical  models,  Adsorption,  Agricultural 
runoff,  Air-water-soil  interfaces,  Carbamate  pesti- 
cides, Freundlich  Law,  Volatilization. 

A  simple  model  was  developed  for  describing  the 
fate  of  herbicides  in  the  air-water-soil  system.  The 
model  takes  into  account  the  relative  importance 
of  absorbance,  volatilization,  and  degradation  to 
describe  the  loss  pathway  of  soil-applied  EPTC  (S- 
ethyl  dipropylthiocarbamate),  vernolate  (S-propyl 
dipropylthiocarbamate),  and  cycloate  (S-ethyl-N- 
ethyl  cyclohexylthiocarbamate).  The  main  assump- 
tions of  the  model  are:  (1)  herbicide  adsorption 
onto  soil  follows  the  Freundlich  empirical  law;  (2) 
herbicide  volatilization  depends  on  concentration; 
and  (3)  the  herbicide  degradation  rate  follows  first- 
order  kinetics.  Experimental  data  obtained  follow- 
ing the  addition  of  EPTC,  vernolate,  and  cycloate 
to  a  Fluvisol  showed  that  adsorption  and  volatili- 
zation explained  the  different  loss  pathways  of  the 
three  herbicides  in  the  air-water-soil  system.  Even 
though  the  loss  pathways  of  the  three  herbicides 
differed,  the  first-order  rate  constants  were  of  the 
same  order  of  magnitude  (range:  0.70-1.10  per 
day).  (Author's  abstract) 
W90-09716 


PESTICIDE  RESIDUES  IN  THE  PO  RIVER 
WATERSHED:  APPLICATION  OF  A  MATHE- 
MATICAL MODEL. 

Universita  Cattolica  del   Sacro  Cuore,   Piacenza 

(Italy).  Facolta  di  Agraria. 

A.  A.  M.  Del  Re,  D.  Cova,  L.  Ragozza,  E. 

Rondelli,  and  L.  Rossini. 

Agriculture,      Ecosystems      and      Environment 

AEENDO,  Vol.  27,  No.  1/4,  p  539-553,  November 

1989.  3  fig,  5  tab,  20  ref. 

Descriptors:  'Italy,  'Mathematical  models,  'Path 
of  pollutants,  'Pesticide  residues,  'Pesticides,  *Po 
River,  Biodegradation,  Fugacity,  Mackays  model, 
ResPest-I  database,  Solute  transport,  Watersheds. 

Mackay's  fugacity  model  was  applied  to  the  study 
of  the  distribution  of  various  pesticides  in  the  Po 
River  watershed  and  other  northern  Italian  water- 
sheds. The  fugacity  model  was  used  at  the  first 
level,  i.e.,  at  equilibrium  among  compartments,  and 
modified  by  introducing  both  a  'plant  biomass'  and 
a  'men'  compartment.  The  model  was  applied  to  a 
number  of  pesticides.  Volumes  of  air,  water,  soil, 
sediment,  biomass,  etc.,  were  estimated  for  the 
whole  watershed.  The  physico-chemical  character- 
istics of  the  pesticides  and  the  amounts  used  were 
used  to  calculate  fugacity  capacities.  Predicted 
concentrations  of  in  the  various  compartments 
were  compared  with  residue  level  data  from  the 
ResPest-I  database  (Italian  pesticide  residue  ar- 
chive). The  Mackay  model  has  several  limitations 
for  the  present  work,  the  most  important  of  which 
is  the  lack  of  any  consideration  of  degradation  and 
transport  phenomena.  Within  these  limits,  the  pre- 
dictions are  qualitatively  in  accordance  with  the 
experimental  data  extracted  from  the  ResPest-I 
database.  Failures  to  make  correct  estimates  may 
result  from:  (1)  difficulties  in  water  sampling  and 
analysis;  (2)  interference  of  organic  and  inorganic 
suspended  matter  with  the  analysis  of  organochlor- 
ine  residues  in  water;  and  (3)  the  possibility  that 
detoxification  rates  in  living  bodies  are  higher  than 
the  bioconcentration  rate.  (Rochester-PTT) 
W90-09717 


RELEASE  OF  SEDIMENTARY  NITROGEN 
AND  PHOSPHORUS  IN  POLDER  DITCHES 
OF  A  LOW-MOOR  PEAT  AREA. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2H. 
W90-09733 


Sources  Of  Pollution — Group  5B 

NUTRIENT  RELEASE  FROM  SWAMP 
WATER,  CYPERUS  PAPYRUS  L.  ORGANS 
AND  SWAMP  SEDIMENTS. 

Dar  es  Salaam  Univ.  (Tanzania).  Dept.  of  Zoology 

and  Marine  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09736 


PHYTOPLANKTON  AND  HYDROGRAPHY 
OF  THE  BAY  OF  CADIZ,  FROM  JANUARY 
1984  TO  DECEMBER  1985  (FITOPLANCTON  E 
HIDROGRAFIA  DE  LA  BAHIA  D  CADIZ: 
ENERO  DE  1984  A  DICIEMBERE  DE  1985). 
Instituto  de  Ciencias  Marinas,  Andalucia  (Spain). 
R.  Establier,  J.  Blasco,  and  L.  M.  Lubian. 
Investigacion  Pesquera  IPESAV,  Vol.  51,  No.  4,  p 
505-515,  December  1987.  8  fig,  1  tab,  16  ref.  Eng- 
lish summary. 

Descriptors:  'Coastal  waters,  'Eutrophication, 
'Hydrography,  'Phytoplankton,  'Spain, 

'Wastewater  pollution,  'Water  pollution,  'Water 
pollution  sources,  Ammonia,  Bay  of  Cadiz,  Chlo- 
rophyll, Dissolved  oxygen,  Hydrogen  ion  concen- 
tration, Nitrates,  Nitrites,  Nutrients,  Path  of  pollut- 
ants, Phosphates,  Salinity,  Temperature. 

Chlorophylls  a,  b,  and  c,  temperature,  pH,  salinity, 
dissolved  oxygen,  ammonia,  nitrite,  nitrate,  and 
phosphate  evolution  were  studied  in  the  Bay  of 
Cadiz  (southwestern  Spain)  during  1984  and  1985. 
Chlorophyll  a  had  two  maxima,  in  spring  and 
autumn.  Nutrient  concentrations  had  highest 
values  in  winter  and  lowest  in  summer.  Mean 
concentrations  were  higher  than  in  the  other  zones 
of  the  Spanish  coast  as  a  consequence  of  the  of 
urban  sewage  effluents  from  towns  around  the  Bay 
of  Cadiz.  No  indication  of  eutrophication  was  ob- 
served. (Author's  abstract) 
W90-09741 


PHYTOPLANKTON  OF  THE  EBRO  DELTA 
BAYS  (FITOPLANCTON  DE  LAS  BAHIAS  DEL 
DELTA  DEL  EBRO). 

Instituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 
For  primary  bibliographic  entry  see  Field  5C. 
W90-09742 


SPATIAL  AND  TEMPORAL  VARIATION  OF 
ORGANIC  MATTER  CONTENT  IN  SEDI- 
MENTS FROM  SALT-PONDS  NEAR  THE  BAY 
OF  CADIZ  (EVOLUCION  ESPACIAL  Y  TEM- 
PORAL DE  LA  CONCENTRACION  DE  MATE- 
RIA ORGANICA  EN  LOS  SEDIMENTOS  DE 
ESTEROS  DE  LA  BAHIA  DE  CADIZ). 
Instituto  de  Ciencias  Marinas,  Andalucia  (Spain). 
For  primary  bibliographic  entry  see  Field  5C. 
W90-09743 


OBSERVATIONS  ON  CONCENTRATIONS  OF 
THE  HEAVY  METALS  ZINC,  MANGANESE, 
NICKEL  AND  IRON  IN  WATER,  IN  THE  SEDI- 
MENTS AND  TWO  AQUATIC  MACRO- 
PHYTES,  TYPHA  CAPENSIS  (ROHRB.)  N.E. 
BR.  AND  ARUNDO  DONAX  L.,  OF  A  STREAM 
AFFECTED  BY  GOLDMINE  AND  INDUSTRI- 
AL EFFLUENTS. 

Rand     Afrikaans     Univ.,     Johannesburg     (South 
Africa).  Dept.  of  Zoology. 
G.  G.  van  der  Merwe,  H.  J.  Schoonbee,  and  J. 
Pretorius. 

Water  SA  WASADV,  Vol.  16,  No.  2,  p  119-124, 
April  1990.  3  fig,  1  tab,  21  ref. 

Descriptors:  'Acid  mine  drainage,  'Aquatic  plants, 
'Heavy  metals,  'Path  of  pollutants,  'South  Africa, 
Acidic  water,  Alkaline  water,  Arundo,  Burning, 
Cattails,  Cropping,  Elsburgspruit  Catchment,  Eu- 
trophication, Iron,  Manganese,  Nickel,  Nutrient 
removal,  Tissue  analysis,  Wetlands,  Zinc. 

The  occurrence  of  the  heavy  metals  Zn,  Mn,  Ni, 
and  Fe,  and  their  uptake  by  two  emergent  aquatic 
weeds,  Typhia  capensis  and  Arundo  donax,  in  the 
water  and  sediments  of  a  stream  polluted  by  acid 
mine  drainage  water  was  investigated.  Four  select- 
ed localities,  including  both  alkaline  and  acidic 
conditions,  were  investigated  in  the  Elsburgspruit 
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catchment  area  near  Germiston  in  the  Transvaal 
(South  Africa).  The  study  was  conducted  in 
summer  during  the  active  growth  phase  for  both 
plants  and  before  the  onset  of  senescence.  With  the 
exception  of  Fe,  the  deposition  of  heavy  metals 
increased  as  the  stream  water  became  more  alka- 
line. At  the  same  time,  higher  concentrations  of 
these  metals  were  present  in  the  tissues  of  both 
species.  A.  donax  and  T  capensis  differed  in  their 
capacity  to  accumulate  metals.  Based  on  the  heavy 
metal  analysis,  A.  donax  in  the  Elsburgspruit  con- 
tained in  its  tissues  0.639  t  of  Zn,  6,561  t  of  Mn, 
0.947  t  of  Ni,  and  2.033  t  of  Fe.  Should  this  plant 
by  cropped  regularly  during  the  summer  growing 
season,  a  substantial  portion  of  these  heavy  metals 
could  be  removed.  At  present,  A.  donax  occasion- 
ally is  burned  in  the  wetland  regions  of  this  stream 
during  the  dry  winter  months,  thus  returning  much 
of  the  metals  directly  to  the  ecosystem  in  the  ash. 
(Rochester-PTT) 
W90-09758 


HEAVY  METAL  CONTENT  IN  ORGANS  OF 

THE     AFRICAN     SHARPTOOTH     CATFISH, 

CLARIAS  GARIEPINUS  (BURCHELL),  FROM 

A  TRANSVAAL  LAKE  AFFECTED  BY  MINE 

AND    INDUSTRIAL    EFFLUENTS:    PART    1. 

ZINC  AND  COPPER. 

Rand     Afrikaans     Univ.,     Johannesburg     (South 

Africa).  Dept.  of  Zoology. 

L.  M.  Bezuidenhout,  H.  J.  Schoonbee,  and  L.  P. 

D.  de  Wet. 

Water  SA  WASADV,  Vol.  16,  No.  2,  p  125-129, 

April  1990.  1  fig.  2  tab,  41  ref. 

Descriptors:  'Catfish,  'Heavy  metals,  *Path  of 
pollutants,  *South  Africa,  Biological  magnifica- 
tion, Copper,  Fate  of  pollutants,  Hydrogen  ion 
concentration,  Industrial  wastes,  Mine  wastes, 
Tissue  analysis,  Victoria  Lake,  Zinc. 

Germiston,  or  Victoria,  Lake,  near  Johannesburg, 
South  Africa,  had  been  polluted  severely  for  dec- 
ades with  mine  and  industrial  effluents  containing 
heavy  metals.  Significant  improvement  in  water 
quality  has  been  observed  in  that  pH  values  have 
increased  from  3.5  to  7-8  and  mineral  solutes  in  the 
water  have  declined  over  the  years.  A  study  con- 
ducted to  determine  whether  heavy  metals  could 
be  found  in  the  African  sharptooth  catfish,  Clarias 
gariepinus  (Burchell).  The  fish  analyzed  are  con- 
fined to  the  lake  and  no  recruitment  takes  place 
from  outside  the  lake  area.  The  bioconcentration  of 
Zn  and  Cu  was  studied  in  the  intestine,  spleen, 
liver,  kidney,  body  fat,  gonads,  heart,  muscle, 
brain,  vertebrae,  and  gills  of  the  sharptooth  catfish. 
Marked  differences  in  bioconcentration  among  tis- 
sues were  noted.  For  Zn,  the  concentrations  in 
tissues  were  in  the  order  brain  >  heart  >  gills  > 
spleen  >  kidneys  >  >  muscles  >  body  fat,  where- 
as for  Cu  the  concentration  order  was  brain  >  > 
gills  >  heart  muscle  =  kidney  >  spleen  >  liver. 
In  relation  to  the  concentration  in  sediments,  but 
bioconcentration  was  greater  for  copper  in  the 
organs  of  this  fish.  (Rochester-PTT) 
W90-09759 


CHEMICAL  AND  ECOLOGICAL  STUDIES  ON 
TILAPIA  NILOTICA. 

Assiut  Univ.,  Aswan  (Egypt).  Faculty  of  Science. 

A.  E.  Mohamed,  R.  M.  Awadallah,  and  S.  A. 

Gabr. 

Water  SA  WASADV,  Vol.  16,  No.  2,  p  131-134, 

April  1990.  1  fig,  1  tab,  25  ref. 

Descriptors:  *Bioaccumulation,  'Egypt,  'Heavy 
metals,  'Path  of  pollutants,  'Tilapia,  'Water  chem- 
istry, Aswan,  Atomic  absorption  spectrophoto- 
metry, Calcium,  Chromium,  Cobalt,  Copper,  Gold, 
Iron,  Lead,  Magnesium,  Manganese,  Nickel,  Nile 
River,  Potassium,  Sodium,  Statistics,  Strontium, 
Zinc. 

Atomic  absorption  spectrophotometry  was  used 
for  the  determination  of  Ag,  Au,  Ca,  Co,  Cr,  Cu, 
Fe,  K,  Mg,  Mn,  Na,  Ni,  Pb,  Sr,  and  Zn  in  42 
Tilapia  nilotica  fish  samples  collected  from  the 
Nile  River  at  Aswan  (15  samples  from  the  point 
between  the  conservation  area  of  Aswan  and 
Gebel  Tagoug,  and  27  samples  from  the  main 
stream;   15  of  the  main  stem  samples  were  taken 


from  the  middle  of  the  Kima  Drain  and  the  remain- 
der in  the  Nile  River  just  north  of  where  Kima 
Drain  enters  the  Nile).  The  average  length  of  fish 
range  from  13-26  cm,  mass  ranged  from  98-400  g 
and  water  content  equaled  74.37  to  75.40%.  The 
results  showed  that  trace  element  concentrations 
were  clearly  proportional  to  the  size  of  the  fish 
species  (length  and  mass);  in  particular,  relatively 
large  sizes  of  fish  contained  higher  concentrations 
of  Na,  K,  Cu,  Cr,  Sr,  and  Zn.  In  addition,  contami- 
nated Kima  Drain  water  may  not  reflect  any 
change  in  the  metal  concentrations  in  the  fish.  The 
trace  element  concentrations  in  the  investigated 
fish  samples  were  within  the  safety  baseline  levels 
for  man.  Statistical  relative  errors  equaled  4.8  to 
8.5%  and  standard  deviation  was  0.026  to  303.557. 
(Author's  abstract) 
W90-09760 


BEHAVIOUR  OF  ALUMINUM  SPECIES 
DURING  SNOWMELT,  BOTH  DOWNSTREAM 
AND  AFTER  MIXING  WITH  NONACIDIC 
WATERS. 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

For  primary  bibliographic  entry  see  Field  2K. 
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PHOSPHORUS  AND  NITROGEN  LOAD 
FROM  FOREST  AND  AGRICULTURAL  AREAS 
IN  FINLAND. 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  and  Environment  Research  Inst. 

S.  Rekolainen. 

Aqua  Fennica  AQFEDI,  Vol.  19,  No.  2,  p  95-107, 

1989.  6  fig,  4  tab,  37  ref. 

Descriptors:  'Agricultural  runoff,  'Forest  water- 
sheds, 'Nitrogen,  'Nonpoint  pollution  sources, 
'Organic  loading,  'Phosphorus,  'Water  pollution 
sources,  Agricultural  watersheds,  Finland,  Land 
use,  Load  distribution,  Path  of  pollutants,  Sulfates, 
Water  quality. 

Diffuse  loading  from  agricultural  and  forest  areas 
is  monitored  in  Finland  via  a  network  of  23  small 
drainage  basins,  where  water  quality  observations 
were  started  in  1962.  Discharge  is  measured  con- 
tinuously. Water  quality  sampling  frequency  was 
approximately  12  times/yr,  but  the  approach  was 
changed  in  1981  by  concentrating  the  sampling  in 
high  runoff  periods.  Both  phosphorus  and  nitrogen 
loads  were  found  to  be  highly  dependent  on  the 
proportion  of  agricultural  land  in  the  basins.  Also 
the  effects  of  acid  sulfate  soils,  the  proportion  of 
peat  soils  in  agricultural  land,  land  slope,  and  min- 
eral soil  texture  could  be  observed  from  the  data. 
When  comparing  two  observation  periods,  phos- 
phorus loads  in  particular  were  found  to  be  much 
higher  in  the  latter  period.  The  possible  reasons  for 
this  increase  are:  the  change  in  sampling  strategy, 
the  increase  in  runoff  volume,  and  the  intensifica- 
tion and  specialization  of  agriculture.  The  phos- 
phorus load  from  forest  basins  varied  from  11  to  16 
kg/sq  km/acre  and  nitrogen  load  from  200  to  270 
kg/sq  km/acre.  In  the  forest  basins  where  no  for- 
estry operations  have  been  performed  the  phos- 
phorus load  varied  from  5.9  to  8.9  kg/sq  km/acre 
and  the  nitrogen  load  from  300  to  310  kg/sq  km/ 
acre.  The  high  nitrogen  load  from  these  basins  was 
probably  caused  by  the  increased  atmospheric  dep- 
osition. The  specific  load  from  cultivated  land 
varied  from  90  to  1 80  kg/sq  km/acre  for  phospho- 
rus and  from  760  to  2000  kg/sq  km/acre  for  nitro- 
gen. From  acid  sulfate  basins  the  phosphorus  load 
was  found  to  be  lower  but  the  nitrogen  load  higher 
than  from  other  agricultural  basins.  The  total 
annual  phosphorus  load  from  agriculture  was  esti- 
mated to  be  2000-4000  t  and  nitrogen  load  20,000- 
40,000  t  for  all  of  Finland.  (Author's  abstract) 
W90-09762 


IMPACT  OF  UTILIZATION  IN  RIVER  BASIN 
MANAGEMENT. 

Swedish    Environmental    Research    Inst.,    Stock- 
holm. 

For   primary   bibliographic   entry   see   Field   6G. 
W90-09769 


ONE-DIMENSIONAL  DISPERSION  IN  UN- 
STEADY FLOW  IN  AN  ADSORBING  POROUS 
MEDIUM:  AN  ANALYTICAL  SOLUTION. 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 

Mathematics. 

R.  R.  Yadava,  R.  R.  Vinda,  and  N.  Kumar. 

Hydrological  Processes  HYPRE3,  Vol.  4,  No.  2,  p 

189-196,  April/May  1990.  1  fig,  21  ref. 

Descriptors:  'Dispersion,  'Groundwater  pollution, 
'Mathematical  analysis,  'Mathematical  models, 
•Model  studies,  'Path  of  pollutants,  'Simulation 
analysis,  Groundwater  quality,  Numerical  analysis, 
Porous  media. 

The  increase  of  incidents  of  groundwater  pollution 
in  recent  years  has  accelerated  the  development  of 
simulation  and  management  models  in  the  field  of 
groundwater  quality  control.  Analytical  solutions 
describing  the  concentration  distribution  along 
one-dimensional  unsteady  seepage  flow  through 
adsorbing  saturated  finite  porous  medium  have 
been  obtained.  An  exponential  function  concentra- 
tion is  enforced  at  the  source  of  the  dispersion, 
while  the  change  in  the  concentration  is  zero  at  the 
other  boundary.  A  new  time  variable  has  been 
introduced  to  solve  the  unsteady  flow  problem  and 
the  solution  is  easily  illustrated  by  numerical  exam- 
ple. The  extent  of  pollution  in  groundwater  from  a 
point  source  decreases  as  the  pollutant  moves 
away  from  the  source  until  a  harmless  or  very  low 
concentration  level  is  reached;  such  a  situation  can 
be  studied  by  the  analytical  solution  of  the  disper- 
sion model  outlined.  (Fish-PTT) 
W90-09781 


THEORETICAL  STUDY  OF  THE  WET  RE- 
MOVAL OF  ATMOSPHERIC  POLLUTANTS. 
PART  IV:  THE  UPTAKE  AND  REDISTRIBU- 
TION OF  AEROSOL  PARTICLES  THROUGH 
NUCLEATION  AND  IMPACTION  SCAVENG- 
ING BY  GROWING  CLOUD  DROPS  AND  ICE 
PARTICLES. 

Mainz  Univ.  (Germany,  F.R.).  Meteorological 
Inst. 

For  primary  bibliographic  entry  see  Field  2B. 
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TRANSFORMATION  OF  POLLUTION  ALONG 
THE  COURSE  OF  THE  LUPAWA  RIVER  IN 
YEARS  1985-1986. 

Gdansk  Univ.   (Poland).   Inst,  of  Oceanography. 

K.  Korzeniewski,  C.  Trojanowska,  J.  Trojanowski, 

and  R.  Zielke. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

36,  No.  2,  p  289-312,  1989.  16  fig,  4  tab,  10  ref. 

Polish     Academy     of    Science     Project     CPBP 

04.10.02. 

Descriptors:  'Fate  of  pollutants,  'Nonpoint  pollu- 
tion sources,  'Path  of  pollutants,  'Poland,  'Pollu- 
tion index,  'River  flow,  'Water  pollution  sources, 
Catchment  areas,  Hydraulic  structures,  Lupawa 
River,  River  basins,  Wastewater,  Water  sampling. 

The  catchment  area  of  the  Lupawa  River 
(Poland),  flowing  to  the  Baltic  Sea  with  a  mean 
slope  of  1.8%  and  98.7  km  long,  contains  sources 
of  area  and  point  source  water  pollution.  An  inven- 
tory was  made  of  39  point  sources  of  pollution, 
from  which  wastewater  and  sewage  are  transport- 
ed to  the  Lupawa  River  via  running  waters  of  high 
density  (0.31  km/sq  m).  Water  flows  in  the  hydro- 
metric  sampling  stations,  expressed  as  the  yearly 
mean  values  for  the  multiyear  period,  increased 
along  the  river  course  from  0.92  cu  m/s  to  8.59  cu 
m/s.  Owing  to  high  retention  of  the  Lupawa  River 
drainage  basin,  in  the  major  part  of  the  sampling 
stations  the  deviations  of  the  yearly  mean  values 
from  the  mean  value  for  the  multiyear  period  did 
not  exceed  a  few  cm.  In  Poland  the  principle  is 
accepted  that  exceeding  the  norm  by  even  one  of 
the  pollution  indices  causes  a  mechanical  lowering 
of  the  water  purity  class.  In  the  present  studies  the 
principle  was  accepted  that  the  mean  value  of  a 
high  number  of  results  affords  a  more  reliable 
picture  of  the  purity  state  of  running  waters,  and 
better  illustrates  the  complex  chemical  and  biologi- 
cal processes  taking  place  in  the  aquatic  environ- 
ment.   Concentrations    of    chemical    compounds 
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along  the  river  course  were  described  by  the 
yearly  and  quarterly  mean  values  measured  month- 
ly in  1985  and  1986.  The  yearly  mean  values  of 
chemical  oxygen  demand,  dissolved  oxygen,  dry 
residue,  iron,  sulphate,  and  chloride  remained 
within  the  range  of  the  norm  for  waters  of  class  I 
purity.  Many  water  lifts,  door-step  waterfalls  and 
dams  of  water  power  stations  intensified  the  proc- 
ess of  water  oxygenation  to  saturation  and  support- 
ed the  aerobic  nature  of  pollution  mineralization. 
(Fish-PTT) 
W90-09810 


SUBSURFACE  MIGRATION  OF  HAZARDOUS 
WASTES. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

J.  S.  Devinny,  L.  G.  Everett,  J.  C.  S.  Lu,  and  R.  L. 

Stollar. 

Van  Nostrand  Reinhold,  New  York.  1990.  387p. 

Environmental  Engineering  Series. 

Descriptors:  •Cleanup  operations,  'Groundwater 
movement,  'Groundwater  pollution,  'Hazardous 
wastes,  'Path  of  pollutants,  'Pollutant  identifica- 
tion, 'Regulations,  'Waste  disposal,  Chemical 
analysis,  Testing  procedures,  Water  analysis, 
Water  pollution  sources. 

One  of  the  most  pressing  environmental  issues 
today  is  the  need  to  clean  up  thousands  of  hazard- 
ous waste  sites.  In  most  cases,  soil  and  groundwat- 
er contamination  are  a  dominant  part  of  the  prob- 
lem, which  includes  identification  of  the  contami- 
nants, determining  how  they  spread  underground, 
and  establishing  and  executing  appropriate  treat- 
ments. Testing  to  determine  whether  a  waste  is 
legally  hazardous  and  awareness  of  the  proper 
testing  methods  and  equipment  are  also  important. 
Surface  impoundments,  landfills,  spills,  tanks  and 
pipeline,  septic  tanks,  agriculture,  urban  runoff, 
and  illegal  dumping  all  create  contaminated  soils. 
Chemical,  physical,  and  microbiological  factors 
may  alter  the  character  and  mobility  of  contami- 
nants. Contamination  in  the  vadose  zone  is  out- 
lined, along  with  methods  and  instrumentation  for 
testing  and  treating  contaminated  groundwater  in 
the  vadose  zone.  Sites  can  be  decontaminated 
without  costs  and  liabilities  associated  with  trans- 
port to  a  redisposal  facility.  Field  migration  con- 
trol procedures  include  waste  modification,  drain- 
age control,  surface  sealing,  migration  barriers, 
groundwater  division,  and  pump-and-treat  for  con- 
taminated groundwater.  (See  W90-09837  thru 
W90-09845)  (Brunone-PTT) 
W90-09836 


INTRODUCTION. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

J.  S.  Devinny,  and  J.  C.  S.  Lu. 

IN:  Subsurface  Migration  of  Hazardous  Wastes, 

Van  Nostrand  Reinhold,  New  York.  1990.  p  1-14. 

3  fig,  4  tab,  24  ref. 

Descriptors:  'Agricultural  runoff,  'Groundwater 
movement,  'Groundwater  pollution,  'Hazardous 
wastes,  'Leakage,  'Path  of  pollutants,  'Septic 
tanks,  'Storage  reservoirs,  'Urban  runoff,  Assess- 
ments, Environmental  Protection  Agency,  Water 
pollution  sources. 

Hazardous  wastes  disposed  on  land  can  move 
lownward  and  away  through  the  soil,  spreading  to 
contaminate  a  region  extending  far  beyond  the 
disposal  site.  Where  groundwater  is  a  resource,  it 
:arries  the  toxins  to  the  human  population,  threat- 
:ning  public  health.  Problems  of  groundwater  con- 
tamination are  complicated  by  the  many  and  vari- 
ous sources  of  contaminants.  Contamination 
sources  are  in  three  major  categories:  facilities  used 
for  the  direct  disposal  of  hazardous  materials,  sites 
af  indirect  disposal  of  hazardous  materials,  and 
non-point  sources.  Generators  of  hazardous  wastes 
aften  place  them  in  surface  impoundments,  where 
the  contaminants  may  evaporate  or  percolate  to 
the  subsurface.  Both  municipal  and  private  facili- 
ties used  for  burying  wastes  have  proved  to  be 
potent  sources  of  groundwater  contamination. 
Many  received  materials  in  the  past  which  are  now 
recognized  as  hazardous.   Accidental   releases  of 


chemicals  may  cause  contamination,  as  can  leaks 
from  tanks  and  pipelines.  Septic  tanks  may  release 
partially  treated  water  to  a  water  supply  aquifer. 
Agriculture  and  urban  runoff  both  release  contami- 
nated water  to  public  water  supplies.  Illegal  dump- 
ing often  produces  large  acute  releases  of  hazard- 
ous wastes,  which  may  then  migrate  in  the  subsur- 
face as  either  gases  or  liquids.  The  Environmental 
Protection  Agency  ranks  factors  (such  as  depth  to 
the  water-bearing  strata,  amounts  of  precipitation, 
soil  permeability,  and  physical  characteristics  of 
the  waste)  which  contribute  to  the  hazardousness 
of  an  uncontrolled  substance.  (See  also  W90-09836) 
(Brunone-PTT) 
W90-09837 


COMPOSITION  OF  HAZARDOUS  WASTES. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09838 


PRINCIPLES  OF  GROUNDWATER  FLOW. 

Stollar  (R.L.)  and  Associates,  Santa  Ana,  CA. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09839 


MICROBIOLOGY  OF  SUBSURFACE  WASTES. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

J.  S.  Devinny. 

IN:  Subsurface  Migration  of  Hazardous  Wastes, 

Van  Nostrand  Reinhold,  New  York.  1990.  p  116- 

141.  3  tab,  16  ref. 

Descriptors:  'Biodegradation,  'Cleanup  oper- 
ations, 'Fate  of  pollutants,  'Hazardous  wastes, 
•Microbial  degradation,  'Microorganisms,  'Waste 
treatment,  Aquifers,  Chemoautotrophy,  Ground- 
water chemistry,  Limiting  nutrients,  Metabolism, 
Microbial  physiology,  Respiration. 

The  microbiological  activity  in  aquifers  makes  the 
subsurface  migration  of  hazardous  wastes  more 
difficult  to  predict,  but  may  also  create  opportuni- 
ties for  waste  cleanup  which  are  inexpensive  and 
which  carry  minimal  environmental  side  effects. 
Microorganisms  use  organic  matter  to  provide 
energy  for  their  metabolic  processes  and  as  feed- 
stock for  the  synthesis  of  necessary  structural 
chemicals.  The  chemical  reactions  involved  can  be 
divided  into  two  classes:  gross  reactions,  which 
consume  substantial  amounts  of  material  and 
produce  equally  large  volumes  of  product;  and 
synthetic  reactions,  which  utilize  smaller  amounts 
of  material  to  produce  highly  specialized  chemi- 
cals, such  as  proteins  and  DNA.  Gross  reactions 
are  usually  redox  reactions  which  include  aerobic 
respiration,  aerobic  chemoautotrophy,  anaerobic 
respiration,  and  co-metabolism.  The  growth  phases 
in  microbial  cultures  have  substantial  implications 
for  the  subsurface  migration  of  hazardous  waste 
and  for  the  design  of  remedial  action.  Groundwat- 
er cleanup  requires  the  use  of  all  growth  phases: 
the  growth  curve,  the  lag  phase,  the  exponential 
phase,  and  the  stationary  and  endogenous  phases. 
Early  in  the  cleanup  process,  substrate  will  be 
abundant,  and  exponential  growth  will  occur. 
Later,  the  stationary  and  endogenous  phases  will 
complete  the  removal  of  the  contaminants.  If  mi- 
crobiological waste  treatment  is  attempted,  it  is 
important  to  be  aware  of  the  growth  phases,  and  to 
provide  the  appropriate  amounts  of  oxygen  and 
nutrients  at  the  appropriate  times.  In  some  cases, 
the  physical  nature  of  the  soils  may  limit  the  effec- 
tiveness of  microorganisms.  For  some  highly  toxic 
chemicals,  the  minimum  concentration  necessary 
for  microbial  growth  may  exceed  acceptable 
levels,  or  the  substrate  concentration  may  be  too 
high.  In  some  cases,  it  may  be  necessary  to  dilute 
the  contaminants  to  promote  biodegradation.  Limi- 
tations of  nitrogen  and  phosphorus  are  common, 
and  their  addition  to  systems  where  biodegradation 
is  to  be  promoted  is  helpful.  Efforts  at  promoting 
biodegradation  should  also  include  mixed  inocula 
from  several  sources  to  insure  that  the  maximum 
possible  variety  of  species  will  be  present.  Many  of 
the  hazardous  substances  which  are  causing  con- 
cern for  groundwater  quality  are  biodegradable. 
Some   products   of  microbial   activity,    however, 


Sources  Of  Pollution — Group  5B 

may  cause  problems,  including  toxic  byproducts, 
odors,  and  acids.  (See  also  W90-09836)  (Brunone- 
PTT) 
W90-09840 


CHEMICAL  AND  PHYSICAL  ALTERATION 
OF  WASTES  AND  LEACHATES. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

J.  S.  Devinny. 

IN:  Subsurface  Migration  of  Hazardous  Wastes, 

Van  Nostrand  Reinhold,  New  York.  1990.  p  142- 

166. 

Descriptors:  'Fate  of  pollutants,  'Groundwater 
pollution,  'Hazardous  wastes,  'Leachates,  'Path 
of  pollutants,  'Waste  treatment,  Chemical  interac- 
tions, Chemical  properties,  Compaction,  Evapora- 
tion, Hydrogen  ion  concentration,  Kinetics,  Land- 
fills, Oxidation,  Soil  porosity,  Temperature. 

Between  the  time  that  a  waste  is  generated  and  the 
time  that  it  creates  problems  as  a  groundwater 
contaminant,  its  composition  may  be  substantially 
altered.  Some  changes  begin  almost  as  soon  as  the 
waste  is  generated.  Wastes  from  several  processes 
area  drained  into  common  holding  tanks.  During 
disposal,  wastes  may  be  mixed  with  soil,  or  with 
other  wastes,  or  diluted  in  landfills.  They  may  be 
mixed  in  groundwater  or  dispersed  through  porous 
soils.  Landfills  may  include  both  hazardous  and 
nonhazardous  wastes,  and  interactions  among 
wastes  may  occur  in  landfills.  These  wastes  may 
dissolve  or  react  with  acids,  metals  and  solvents 
present.  The  readiness  with  which  a  solid  waste 
dissolves  is  often  a  key  characteristic  which  deter- 
mines whether  it  is  a  threat  to  groundwater  qual- 
ity. Wastes  of  similar  chemical  composition  may 
produce  quite  different  leachates  because  of  differ- 
ences in  physical  factors  such  as  soil  permeability, 
temperature,  the  depth  of  the  waste  body,  compac- 
tion or  compression  of  the  waste  mass,  and  the  age 
of  the  waste.  Chemical  processes  affecting  leachate 
composition  may  include  pH,  redox  potential,  ki- 
netic and  equilibrium  conditions.  Where  the  con- 
centrations of  chemicals  in  the  interstitial  waters 
exceed  equilibrium  values,  precipitation  will  occur. 
The  saturation  concentration  is  a  function  of  pH, 
temperature,  and  is  affected  by  chemical  reactions. 
Precipitation  will  also  change  the  quality  of  the 
soil  in  which  it  occurs.  Soil  can  filter  groundwater 
and  adsorb  dissolved  chemicals  through  chemical 
bond  formation,  ion  exchange,  hydrophobic  bond- 
ing, Van  der  Waals  forces,  or  a  combination  of 
these  processes.  Some  groundwater  contaminants 
are  susceptible  to  chemical  reactions  through  acid- 
base  reactions,  hydrolysis,  redox  reactions,  com- 
plexation,  or  photochemical  degradation.  Lastly,  if 
a  spill  remains  at  or  near  the  surface  for  a  long 
time,  a  significant  fraction  may  evaporate.  (See 
also  W90-09836)  (Brunone-PTT) 
W90-09841 


CONTROL  OF  SUBSURFACE  MIGRATION. 

Calscience  Engineering  and  Labs.,  Inc.,  Cypress, 

CA. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-09845 


CHEMICAL  MODELING  OF  AQUEOUS  SYS- 
TEMS II. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09846 


CHEMICAL  MODELING  OF  AQUEOUS  SYS- 
TEMS. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09847 


SOLUBILITY  OF  VOLATILE  ELECTROLYTES 
IN  MULTICOMPONENT  SOLUTIONS  WITH 
ATMOSPHERIC  APPLICATIONS. 

Plymouth  Marine  Lab.  (England). 
S.  L.  Clegg,  and  P.  Brimblecombe. 
IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
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Group  5B — Sources  Of  Pollution 

American  Chemical  Society,  Washington,  DC. 
1990.  p  58-73.  5  fig,  4  tab,  62  ref. 

Descriptors:  'Acid  rain,  *Atmospheric  chemistry, 
•Electrolytes,  'Model  studies,  'Thermodynamics, 
Acetic  acid,  Ammonia,  Saline  water,  Salts,  Tem- 
perature effects. 

Thermodynamic  Henry's  law  constants  are  given 
for  the  strong  acids  HN03,  HC1,  HBr  and  HI 
(KH/sq  mol/sq  kg/atm),  and  for  weak  electrolytes 
HF,  HCOOH,  CH3COOH  and  NH3  (K'H/mol/ 
kg/atm)  from  0-40  C.  Use  of  the  Pitzer  thermody- 
namic model  for  the  calculation  of  gas  solubilities 
is  evaluated,  contrasting  the  behavior  of  HC1  with 
new  work  on  NH3  (as  an  example  of  a  weak 
electrolyte).  Agreement  between  measurements 
and  model  calculations  is  good  for  both  gases.  The 
effects  of  dissolved  salts,  association  equilibria,  and 
temperature  variations  on  gas  partial  pressure  are 
illustrated.  The  strongest  interactions  in  an  electro- 
lyte solution  occur  between  ions  of  opposite  sign. 
In  solutes  which  undergo  significant  ion  pairing  or 
association  reactions,  the  choice  of  approach  is 
essentially  pragmatic,  but  for  more  strongly  associ- 
ating species  the  equilibria  must  be  recognized 
explicitly.  When  calculating  gas  partial  pressures, 
the  principal  temperature  effect  lies  in  the  change 
of  thermodynamic  Henry's  law  constant  (KH) 
rather  than  in  the  activity  coefficients.  Variations 
of  aqueous  heat  capacities  with  respect  to  tempera- 
ture should  also  be  taken  into  account,  where 
possible,  when  estimating  activity  coefficients.  Pa- 
rameters for  NH3-salt  interactions,  using  partial 
pressure,  liquid  phase  partitioning,  and  salt  solubili- 
ty data  were  derived  that  may  serve  as  a  model  for 
the  treatment  of  other  weak  and  non-electrolytes. 
(See  also  W90-09846)  (Geiger-PTT) 
W90-09851 


CURRENT  STATUS  OF  THE  EQ3/6  SOFT- 
WARE PACKAGE  FOR  GEOCHEMICAL  MOD- 
ELING. 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-09854 


GEOCHEMICAL    MODELING    OF    WATER- 
ROCK  INTERACTIONS  USING  SOLMINEQ.88. 

Alberta  Research  Council,  Edmonton. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09855 


RECONSTRUCTION  OF  REACTION  PATH- 
WAYS IN  A  ROCK-FLUID  SYSTEM  USING 
MINTEQ. 

Baker  (F.G.)  Associates,  Golden,  CO. 

H.  F.  Pavlik,  and  D.  D.  Runnells. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American    Chemical    Society,    Washington,    DC. 

1990.  p  140-153.  6  fig,  3  tab,  30  ref. 

Descriptors:  'Computer  programs,  'Geochemis- 
try, 'Groundwater  pollution,  'Leachates,  'Model 
studies,  'Path  of  pollutants,  'Sandstones,  'Waste 
disposal,  Calcite,  Fluorine,  Lithium,  Magnesium, 
Minerals,  Oil  shale. 

The  mass  transfer  model  MINTEQ  was  used  to 
evaluate  probable  reaction  pathways  driving  the 
reaction  of  processed  oil  shale  leachate  (Lawrence 
Livermore  L2  leachate)  with  a  sandstone  of  the 
Uinta  Formation  collected  near  Parachute,  Colora- 
do. The  purpose  of  the  study  was  to  model  the 
chemical  interactions  associated  with  the  acciden- 
tal discharge  of  oil  shale  leachate  into  the  subsur- 
face. The  geochemical  interaction  of  leachate  and 
sandstone  was  reconstructed  in  consecutive  steps 
that  were  considered  additive  toward  the  attain- 
ment of  final  equilibrium.  The  outcome  of  each 
hypothetical  equilibration  step  was  used  as  the 
starting  point  for  successive  chemical  mass  balance 
calculations.  Modeling  results  suggest  that  the  ap- 
proach to  chemical  equilibrium  is  controlled  by  the 
recarbonation  of  the  leachate,  during  which 
Ca(2  + )  activity  and  pH  are  driven  by  precipita- 
tion of  calcite.  Recarbonation  is  accompanied  by 
the  apparent  precipitation  of  sepiolite  from  the 
leachate,  dissolution  of  magnesium  from  an  in- 
ferred magnesium  carbonate  mineral  in  the  sand- 


stone, and  partitioning  of  lithium  and  fluoride  be- 
tween liquid  and  solid  phases.  The  adsorption 
isotherms  for  Li  and  F  were  linear  and  insensitive 
to  the  system  parameters,  and  therefore  a  constant 
Kd  was  used  to  model  surface  reactions  involving 
Li  and  F.  Modeling  results  compare  favorably 
with  laboratory  studies  of  the  interaction  between 
sandstone  and  leachate.  (See  also  W90-09846)  (Au- 
thor's abstract) 
W90-09857 


HYDROGEOCHEMICAL  INTERACTIONS 

AND  EVOLUTION  OF  ACIDIC  SOLUTIONS  IN 
SOIL. 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 
P.  Longmire,  D.  G.  Brookins,  and  B.  M.  Thomson. 
IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
American  Chemical  Society,  Washington,  DC. 
1990.  p  154-168.  1  fig,  10  tab,  32  ref.  New  Mexico 
Energy  Research  and  Development  Institute  Con- 
tract EMD-2-69-1107.  U.  S.  Bureau  of  Mines  Con- 
tract J0225002. 

Descriptors:  'Acid  mine  water,  'Geochemistry, 
•Leachates,  'Mine  wastes,  'Model  studies,  'Path 
of  pollutants,  'Radioactive  waste  disposal,  •Radio- 
active wastes,  *Uranium  radioisotopes,  'Water 
pollution  sources,  Adsorption,  Anions,  Clay  miner- 
als, Clays,  Conductance,  Hydrogen  ion  concentra- 
tion, Interstitial  water,  Leaching,  Minerals. 

Leachate  generated  from  surface  disposal  of  acidic 
uranium  mill  tailings  in  New  Mexico  and  Colorado 
significantly  alters  hydrogeochemical  characteris- 
tics of  subjacent  sediments  including  pH,  Eh,  min- 
eralogical  transformation,  and  acid  neutralizing  ca- 
pacity. Experimental  investigations  and  thermody- 
namic equilibrium  modeling  with  the  geochemical 
code  PHREEQE  show  that  the  relatively  oxidiz- 
ing tailings  pore  water  is  in  near  equilibrium  with 
jurbanite  (ALOHS04),  gypsum  (CaS04.2H20), 
strengite  (FeP04.2H20),  and  lepidocrocite 
(gamma-FeOOH),  and  is  oversaturated  with 
(KFe3(S04)2(OH)6).  Ions  concentrated  in  tailings 
pore  water  include  Mg,  Na,  Mn,  V,  Ni,  al,  Fe,  Ca, 
K,  S04,  N03,  P04,  Mo,  Se,  As,  and  U.  Leach 
experiments  on  tailings  material  demonstrated  that 
As,  Cr,  Mo,  U,  and  V  are  associated  with  clay 
minerals,  jarosite,  and  ferric  oxyhydroxide  coat- 
ings. The  enrichment  factors  (clay/sand  abun- 
dance) for  these  solutes  are  greater  than  unity, 
which  may  be  the  result  of  anion  adsorption  below 
pHzpc  literature  values  for  ferric  oxyhydroxide, 
silica  gel,  and  montmorillonite.  The  concentrations 
and  mobilities  of  several  species  and  elements 
follow  the  order  S04>NH4>Al>Mn> 
N03>U>Fe>Se>P04>Ni>As>Cd  at  pH  4.0. 
Sulfate-dominated  leachate  reacts  with  tailings  sub- 
soil calcite  producing  gypsum,  which  results  in  a 
continued  decrease  in  S04  concentrations.  Dis- 
solved concentrations  of  U,  N03,  S04,  and  other 
major  ions  remain  elevated  above  background  con- 
centrations downgradient  from  the  tailings  im- 
poundment. (See  also  W90-09846)  (Author's  ab- 
stract) 
W90-09858 


CARBON  ISOTOPE  MASS  TRANSFER  AS  EVI- 
DENCE FOR  CONTAMINANT  DILUTION. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
L.  Toran. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
American  Chemical  Society,  Washington,  DC. 
1990.  p  190-201.  4  fig,  4  tab,  19  ref.  Department  of 
Energy  Contract  DE-AC05-84OR21400. 

Descriptors:  'Carbon,  'Groundwater  pollution, 
•Isotopes,  'Path  of  pollutants,  *Pollutant  identifi- 
cation, 'Sulfates,  'Tracers,  Carbon  dioxide,  Com- 
puter models,  Dissolved  solids,  Mine  wastes, 
Mixing. 

Carbon  isotope  data  provided  evidence  for  dilution 
of  sulfate-contaminated  groundwater  near  an  un- 
derground mine;  this  result  would  not  be  predicted 
from  thermodynamic  reaction  path  modeling 
alone.  The  effect  of  C02  outgassing  and  carbonate 
precipitation  and  dissolution  on  delta-C13  of  dis- 
solved inorganic  carbon  was  modeled  with  an  inte- 
grated form  of  Rayleigh  distillation.  The  observed 


carbon  isotope  ratios  were  2-4  parts  per  thousand 
lighter  than  those  modeled  for  most  samples,  indi- 
cating an  additional  source  of  light  carbon.  Mixing 
with  uncontaminated  water  surrounding  the  mine 
is  hypothesized  to  explain  the  discrepancies.  Alter- 
native hypotheses  include  sulfide  oxidation  and 
C02  outgassing  at  pH  less  than  or  equal  to  5  and 
siderite  precipitation  which  preferentially  removes 
heavy  carbon.  (See  also  W90-09846)  (Author's  ab- 
stract) 
W90-09860 


TRANSPORT  OF  C02U4)  IN  UNSATURATED 
GLACIAL  AND  EOLIAN  SEDIMENTS. 

Geological  Survey,  Denver,  CO. 

R.  G.  Striegl,  and  R.  W.  Healy. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American    Chemical    Society,    Washington,    DC. 

1990.  p  202-210.  1  fig,  3  tab,  34  ref. 

Descriptors:  'Carbon,  'Carbon  dioxide,  'Finite 
difference  methods,  'Geochemistry,  'Glacial  sedi- 
ments, 'Model  studies,  'Path  of  pollutants,  'Ra- 
dioactive waste  disposal,  Adsorption,  Mathemati- 
cal models,  Radioisotopes,  Spatial  distribution,  Un- 
saturated zone. 

Measurements  of  losses  of  C02  to  unsaturated 
sediment-water  mixtures  indicate  that  diffusion  of 
C02(14)  in  the  unsaturated  zone  may  be  substan- 
tially retarded  by  isotopic  exchange  of  C14  to  an 
adsorbed  inorganic  C  phase.  Two  geochemical 
models  for  calculating  C02(14)  retention  in  the 
unsaturated  zone  were  compared.  The  first  was  a 
theoretical  model  based  on  calcite  equilibrium  con- 
trol (calcite  equilibrium  model),  and  the  second 
was  an  empirical  model  based  on  measured  losses 
of  C02  from  a  surrogate  unsaturated  zone  atmos- 
phere to  unsaturated  water-sediment  mixtures 
(C02  retention  model).  The  first  model  accounted 
only  for  C02(14)  retention  caused  by  C14  dilution 
to  dissolved  inorganic  carbon.  The  second  ac- 
counted for  additional  C14  dilution  to  an  adsorbed 
C  phase  predicted  from  C02(14)-loss  experiments. 
The  geochemical  models  were  separately  coupled 
with  a  two-dimensional,  finite-difference  model  for 
gas  diffusion  to  simulate  the  distribution  of 
pC02(14)  in  the  unsaturated  zone  near  a  disposal 
trench  at  a  low-level  radioactive  waste-disposal 
site  near  Sheffield,  Illinois.  Comparison  of  simulat- 
ed pC02(14)  distribution  with  onsite  data  support- 
ed the  presence  of  the  adsorbed  C  phase.  (See  also 
W90-09846)  (Author's  abstract) 
W90-09861 


SIMULATION  OF  MOLYBDATE  TRANSPORT 
WITH  DIFFERENT  RATE-CONTROLLED 
MECHANISMS. 

Geological  Survey,  Denver,  CO. 

K.  G.  Stollenwerk,  and  K.  L.  Kipp. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American    Chemical    Society,    Washington,    DC. 

1990.  p  243-257.  7  fig,  3  tab,  23  ref. 

Descriptors:  'Computer  models,  'Model  studies, 
•Molybdenum,  'Molybdenum  compounds,  'Path 
of  pollutants,  'Solute  transport,  'Tracers,  Chemi- 
cal reactions,  Diffusion,  Groundwater  pollution, 
Isotopic  tracers,  Mathematical  models,  Porosity, 
Simulation  analysis,  Sorption. 

Laboratory  column  experiments  identified  poten- 
tial rate-controlling  mechanisms  that  could  affect 
transport  of  molybdate  in  a  natural-gradient  tracer 
test  conducted  at  Cape  Cod,  Massachusetts. 
Column-breakthrough  curves  for  molybdate  were 
simulated  by  using  a  one-dimensional  solute-trans- 
port model  modified  to  include  four  different  rate 
mechanisms:  equilibrium  sorption,  rate-controlled 
sorption,  and  two  side-pore  diffusion  models.  The 
equilibrium  sorption  model  failed  to  simulate  the 
experimental  data,  which  indicated  the  presence  of 
a  rate-controlling  mechanisms.  The  rate-controlled 
sorption  model  simulated  results  from  one  column 
reasonably  well,  but  could  not  be  applied  to  five 
other  columns  that  had  different  input  concentra- 
tions of  molybdate  without  changing  the  reaction- 
rate  constant.  One  side-pore  diffusion  model  was 
based  on  an  average  side-pore  concentration  of 
molybdate  (mixed  side-pore  diffusion);  the  other  on 
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a  concentration  profile  for  the  overall  side-pore 
depth  (profile  side-pore  diffusion).  The  mixed  side- 
pore  diffusion  model  gave  a  reasonable  correlation 
with  experimental  data,  and  the  parameters  could 
be  used  for  a  variety  of  input  concentrations.  How- 
ever, the  profile  side-pore  diffusion  model  gave  the 
most  accurate  simulations  for  the  largest  variety  of 
input  concentrations.  (See  also  W90-09846)  (Au- 
thor's abstract) 
W90-09865 


NUMERICAL  SIMULATION  OF  COADSORP- 
TION  OF  IONIC  SURFACTANTS  WITH  INOR- 
GANIC IONS  ON  QUARTZ. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09866 


CONSTANT-CAPACITANCE  SURFACE  COM- 
PLEXATION  MODEL:  ADSORPTION  IN 
SILICA-IRON  BINARY  OXIDE  SUSPENSIONS. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09867 


EFFLUENCE  OF  TEMPERATURE  ON  ION  AD- 
SORPTION BY  HYDROUS  METAL  OXIDES. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Geosciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09868 


ENERGETICS   AND  CONSERVATIVE   PROP- 
ERTIES OF  REDOX  SYSTEMS. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-09875 


ALUMINUM  HYDROLYSIS  REACTIONS  AND 
PRODUCTS  IN  MILDLY  ACIDIC  AQUEOUS 
SYSTEMS. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-O9879 


EFFECT  OF  IONIC  INTERACTIONS  ON  THE 
OXIDATION  RATES  OF  METALS  IN  NATU- 
RAL WATERS. 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 
F.  J.  Millero. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
American  Chemical  Society,  Washington,  DC. 
1990.  p  447-460.  13  fig,  20  ref.  Navy  contract 
N00014-87-G-0116;  NSF  OCE86-00284. 

Descriptors:  *Copper,  'Geochemistry,  *Iron,  •Ox- 
idation, 'Path  of  pollutants,  *Water  chemistry, 
Anions,  Chemical  reactions,  Chlorides,  Heavy 
metals,  Ions,  Magnesium,  Natural  waters,  Trace 
metals. 

The  reduced  valence  of  metals  in  natural  waters 
can  be  formed  by  photochemical,  biochemical  and 
geochemical  processes.  The  longevity  of  these  re- 
duced metals  will  be  influenced  by  the  rates  of 
oxidation  with  02  and  H202.  The  effects  of  ionic 
interactions  on  the  rates  of  Cu(I)  and  Fe(II)  oxida- 
tion in  natural  waters  was  examined  using  measure- 
ments made  as  a  function  of  pH,  ionic  strength  and 
composition.  The  oxidation  of  Cu(I)  is  affected  by 
the  strong  interactions  of  Cu(  +  )  with  Cl(-).  The 
formation  of  CuCl(~)  and  CuC13(-)  ion  pairs 
causes  the  rates  to  decrease.  At  a  constant  Cl(-) 
concentration,  the  increase  in  the  concentration  of 
Mg(++)  causes  the  rates  to  decrease  and  the 
increase  in  the  concentration  of  HC03(-)  causes 
the  rates  to  increase.  The  oxidation  of  Fe(II)  is 
affected  by  the  strong  interactions  of  Fe(++) 
with  OH(-).  The  formation  of  FeOH(  +  )  and 
Fe(OH)2  ion  pairs  causes  the  rates  to  increase. 
Most  other  anions,  with  the  exception  of  HC03(-), 
that  form  ion  pairs  cause  the  rates  to  decrease.  (See 
also  W90-09846)  (Author's  abstract) 


W90-09880 


ROLE  OF  REACTIVE-SURFACE-AREA  CHAR- 
ACTERIZATION IN  GEOCHEMICAL  KINETIC 
MODELS. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09881 


QUANTITATIVE  STRUCTURE-ACTIVITY  RE- 
LATIONSHIP MODELS  FOR  PREDICTING 
AQUEOUS  SOLUBILITY:  COMPARISON  OF 
THREE  MAJOR  APPROACHES. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
ronmental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-09882 


EQUILIBRIUM  MODEL  FOR  ORGANIC  MA- 
TERIALS IN  WATER. 

Louisiana   State   Univ.,    Baton   Rouge.    Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09883 


COPPER  COMPLEXATION  BY  NATURAL  OR- 
GANIC MATTER  IN  GROUND  WATER. 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09885 


KINETICS  OF  RARE  EARTH  METAL  BIND- 
ING TO  AQUATIC  HUMIC  ACIDS. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Chemis- 
try. 

S.  B.  Clark,  and  G.  R.  Choppin. 
IN:  Chemical  Modeling  of  Aqueous  Systems  II. 
American    Chemical    Society,    Washington,    DC. 
1990.  p  519-525.  2  fig,  2  tab,  13  ref. 

Descriptors:  *Europium,  *Humic  acids,  *Metal 
complexes,  *Path  of  pollutants,  'Rare  earth  ele- 
ments, 'Water  chemistry,  Fate  of  pollutants, 
Fulvic  acids,  Geochemistry,  Kinetics,  Model  stud- 
ies, Organic  matter,  Speciation. 

Humic  substances  can  have  significant  roles  in  the 
geochemical  speciation  of  metals  and  hence  the 
migration  ions  in  natural  waters.  Complexation  of 
Eu(III)  to  humic  acid  was  found  to  be  fast  but, 
initially,  only  a  small  fraction  is  strongly  bound. 
This  fraction  increases  with  time  over  a  2-day 
period.  The  dissociation  kinetics  can  be  described 
by  an  equation  with  5  first  order  terms  with  rate 
constants  from  .0180  to  .00167/m  (pH  4.2).  The 
percent  dissociation  by  the  slowest  paths  is  the 
same  as  the  fraction  found  to  be  strongly  bound  in 
the  complex  formation  studies  after  the  initial  2 
days.  These  results  indicate  that  the  extent  of  ef- 
fects due  to  metal-humate  interaction  as  water 
moves  through  a  soil  may  vary  with  the  rate  of 
flow.  Particularly  for  slow  waters,  humate  interac- 
tions may  be  important  to  include  in  modeling 
metal  migration.  (See  also  W90-09846)  (Author's 
abstract) 
W90-09886 


MICROSCALE  PROCESSES  IN  POROUS 
MEDIA:  TRANSPORT  OF  CHLORINATED 
BENZENES  IN  POROUS  AGGREGATES. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

R.  C.  Bales,  and  J.  E.  Szecsody. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American    Chemical    Society,    Washington,    DC. 

1990.  p  526-538.  7  fig,  5  tab,  15  ref.  NSF  Grant 

ECE-8504663. 

Descriptors:  'Adsorption,  'Benzenes,  'Chlorinat- 
ed hydrocarbons,  'Mathematical  models,  'Model 
studies,  'Path  of  pollutants,  'Porous  media, 
'Water  chemistry,  Advection,  Aggregates,  Kinet- 
ics, Solute  transport. 

Sorption  and  desorption  of  chlorinated  benzenes 
were  investigated  in  a  series  of  column  experiments 


using  surface-modified  silica  of  known  chemical 
composition.  The  resulting  breakthrough  curves 
were  fit  to  equilibrium  (two  parameter),  first-order 
(three  parameter),  and  mobile-immobile  region 
(four  parameter)  one-dimensional  advection,  dis- 
persion and  retardation  mathematical  models.  Slow 
sorption  and  desorption  evidenced  by  tailing  of  the 
breakthrough  curves,  was  attributed  primarily  to 
slow  binding  and  release  rather  than  diffusion 
through  immobile  liquid  or  diffusion  through  an 
organic  phase.  An  equilibrium  model  could  be  used 
to  fit  breakthrough  curves  with  slow  sorption/ 
desorption,  but  the  magnitude  of  the  resulting  dis- 
persion coefficient  includes  effects  of  both  media- 
specific  intra-aggregate  transfer  and  sorbate/sor- 
bent-specific  binding/release  processes.  Using  the 
first-order  model  with  independently  determined 
dispersion  coefficients  gave  a  fitted  first-order 
model  with  independently  determined  dispersion 
coefficients  gave  a  fitted  first-order  rate  coefficient 
for  media-and  sorbate/sorbent-specific  processes. 
Comparison  of  first-order  model  results  from  parti- 
cles with  different  geometries  and  experiments  at 
different  temperatures  suggested  that  release  of 
sorbates  from  strong  binding  sites  was  the  rate- 
limiting  desorption  step.  The  binding  involved 
strong  van  der  Waals  interactions,  as  would  be 
found  in  many  natural  waters.  The  additional  pa- 
rameter provided  by  the  mobile-immobile  model 
could  not  be  physically  defined  in  the  experimental 
system  studied,  and  provides  no  additional  insight 
for  interpreting  microscale  sorption-desorption 
processes.  The  same  lack  of  physical  definition  for 
additional  parameters  should  apply  to  many  similar 
solute-transport  situations.  (See  also  W90-09846) 
(Author's  abstract) 
W90-09887 


COMPILATION  OF  MEAN  ANNUAL  SUS- 
PENDED-SEDIMENT YIELDS  FOR  SELECT- 
ED STREAMS  DRAINING  BASINS  WITHIN 
AND  ADJACENT  TO  COAL  FIELDS  IN  THE 
EASTERN  UNITED  STATES. 
Geological  Survey,  West  Trenton,  NJ.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-09889 


GROUND-WATER  LEVELS  AND  FLOW  NEAR 
THE  INDUSTRIAL  EXCESS  LANDFILL,  UN- 
IONTOWN,  OHIO. 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09892 


CORROSIVE  GROUND  WATER  IN  THE  KIRK- 
WOOD-COHANSEY  AQUIFER  SYSTEM  IN 
THE  VICINITY  OF  OCEAN  COUNTY,  EAST- 
CENTRAL  NEW  JERSEY. 

Geological  Survey,  West  Trenton,  NJ.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09895 


TRAVELTIME  AND  REAERATION  OF  SE- 
LECTED STREAMS  IN  THE  NORTH  PLATTE 
AND  YAMPA  RIVER  BASINS,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-09897 


GEOHYDROLOGY  AND  GROUND-WATER 
QUALITY  AT  THE  PUEBLO  DEPOT  ACTIVI- 
TY LANDFILL  NEAR  PUEBLO,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09902 


HYDROGEOLOGY  OF  A  HAZARDOUS- 
WASTE  DISPOSAL  SITE  NEAR  BRENTWOOD, 
WILLIAMSON  COUNTY,  TENNESSEE. 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 


113 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


CJ 

am 


■ 


Group  5B — Sources  Of  Pollution 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09903 


PESTICIDES  IN  SOILS  AND  GROUND 
WATER  IN  SELECTED  IRRIGATED  AGRI- 
CULTURAL AREAS  NEAR  HAVRE,  RONAN, 
AND  HUNTLEY,  MONTANA. 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

D.  W.  Clark. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  90-4023, 
1990.  34p,  5  fig,  8  tab,  16  ref. 

Descriptors:  'Montana,  *Nonpoint  pollution 
sources,  'Pesticides,  'Water  pollution  sources, 
Carbamates,  Organic-acid  pesticides,  Triazines. 

Three  areas  in  Montana  representing  a  range  of 
agricultural  practices  and  applied  pesticides,  were 
studied  to  document  whether  agricultural  pesti- 
cides are  being  transported  into  the  soil  and  shal- 
low groundwater  in  irrigated  areas.  Analytical 
scans  for  triazine  herbicides,  organic-acid  herbi- 
cides, and  carbamate  insecticides  were  performed 
on  soil  and  shallow  groundwater  samples.  The 
results  indicate  pesticide  residue  in  both  types  of 
samples.  The  concentrations  of  pesticides  in  the 
groundwater  were  less  than  Federal  health-adviso- 
ry limits.  At  the  Havre  Agricultural  Experiment 
Station,  eight  wells  were  installed  at  two  sites.  All 
four  soil  samples  and  two  of  four  water  samples 
collected  after  application  of  pesticides  contained 
detectable  concentrations  of  atrazine  or  dicamba. 
In  an  area  where  seed  potatoes  are  grown  near 
Ronan,  eight  wells  were  installed  at  two  sites. 
Pesticides  were  not  detected  after  initial  applica- 
tion of  pesticides  and  irrigation  water.  The  site  was 
resampled  after  irrigation  water  was  reapplied,  and 
aldicarb  metabolities  were  detected  in  four  of  five 
soil  samples  and  one  of  five  water  samples.  At  the 
Huntley  Agricultural  Experiment  Station,  five 
wells  were  installed  in  a  no-tillage  corn  field  where 
atrazine  was  applied  in  1987.  Soil  and  water  sam- 
ples were  collected  in  June  and  July  1988;  pesti- 
cides were  not  detected  in  any  samples.  Results 
indicate  residue  of  two  pesticides  in  soil  samples 
and  three  soluble  pesticides  in  groundwater  sam- 
ples. Therefore,  irrigated  agricultural  areas  in 
Montana  might  be  susceptible  to  transport  of  solu- 
ble pesticides  through  permeable  soil  to  the  shal- 
low groundwater  system.  (USGS) 
W90-09906 


DOCUMENTATION    OF    THE    DEGREE    OF 

WASTE  TREATMENT  PROVIDED  BY  SEPTIC 

SYSTEMS,  VADOSE  ZONE  AND  AQUIFER  IN 

INTERMOUNTAIN    SOILS    UNDERLAIN    BY 

SAND  AND  GRAVEL. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-09918 


IMPACT  OF  ADVERSE  HYDROLOGICAL 
EVENTS  ON  BACTERIAL  TRANSLOCATION 
IN  COARSE  SOILS  NEAR  ON-SITE 
WASTEWATER  TREATMENT  SYSTEMS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
T.  C.  Peterson,  and  R.  C.  Ward. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  87-93,  2  fig,  15  ref. 

Descriptors:  'Bacteria,  'Groundwater  pollution, 
'Land  disposal,  'On-site  wastewater  treatment, 
•Wastewater  pollution,  'Wastewater  treatment, 
•Water  pollution  sources,  Coliforms,  Fecal  con- 
forms, Geohydrology,  Groundwater  movement, 
Infiltration,  Path  of  pollutants,  Permeability,  Soil 
treatment,  Soil  water,  Unsaturated  zone. 

On  site  wastewater  treatment  systems  placed  in 
coarse-grained,  shallow  soils  commonly  found  in 
the  mountains  are  designed  and  installed  with  the 
assumption  that  most  pathogenic  organisms  will 
not  pass  unaltered  through  an   unsaturated   zone 


located  below  each  system.  Transport  of  most 
pathogenic  organisms  can  be  effectively  limited  by 
a  good  soil  profile  of  sufficient  depth  with  ade- 
quate amounts  of  clay,  silts,  fine  sands  and  organic 
matter.  Studies  have  shown  that  0.6  m  to  1.2  m  (2 
ft  to  4  ft)  of  unsaturated  soil  below  a  septic  tank 
drain  field  are  sufficient  to  remove  bacteria  and 
viruses;  greater  depths  are  needed  for  more  perme- 
able and  coarse  soils.  The  choice  of  the  1.2  m  (4  ft) 
depth  below  leach  fields  was  not  the  result  of 
scientific  study.  A  study  was  conducted:  (1)  to 
develop  a  mathematical  model  of  bacterial  trans- 
port of  pathogenic  bacteria  in  coarse  grained  soils, 
(2)  determine  whether  1.2  m  (4  ft)  of  soil  depth 
was  adequate  for  removing  fecal  coliform  bacteria 
during  extreme  rainfall  events,  and  (3)  provide 
management  of  regulatory  guidelines  for  those 
conditions  where  water  contamination  is  expected. 
Computer  simulation  studies  indicate  that  enteric 
coliform  bacteria  have  the  potential  to  travel  great 
distances  in  nutrient-poor,  coarse-grained  soils. 
The  enteric  coliform  bacteria  are  likely  to  travel 
beyond  the  arbitrary  1.2  m  of  soil  under  adverse 
hydrological  conditions  typical  in  mountainous  re- 
gions. (See  also  W90-09908)  (Lantz-PTT) 
W90-09919 


GROUND  WATER  MODELING  WITH  UNCER- 
TAINTY ANALYSIS  TO  ASSESS  THE  CON- 
TAMINATION POTENTIAL  FROM  ONSITE 
SEWAGE  DISPOSAL  SYSTEMS  (OSDS)  IN 
FLORIDA. 

RSE  Group,  Tampa,  FL. 

D.  L.  Anderson,  J.  M.  Rice,  M.  L.  Voorhees,  R. 
A.  Kirkner,  and  K.  M.  Sherman. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  264-273,  5  fig,  7  ref. 
State  of  Florida  Department  of  Health  and  Reha- 
bilitative Services  Contract  No.  LCN03. 

Descriptors:  'Florida,  'Groundwater  pollution, 
'Model  studies,  'On-site  wastewater  treatment, 
'Path  of  pollutants,  'Wastewater  disposal, 
•Wastewater  pollution,  'Water  pollution  sources, 
Computer  models,  Groundwater  movement, 
Groundwater  quality,  Sewer  systems. 

Florida's  population  increase  in  recent  years  has 
made  it  one  of  the  most  rapidly  growing  states  in 
the  nation.  As  of  1986,  over  1.5  million  families 
were  served  by  on  site  sewage  disposal  systems 
(OSDS).  These  numbers  and  densities  of  OSDS 
have  caused  concern  as  to  whether  past  and 
present  OSDS  practices  are  having  adverse  im- 
pacts on  the  groundwater  resources  of  the  state. 
Groundwater  is  the  source  of  >  90%  of  Florida's 
drinking  water  supply.  The  impact  of  OSDS  use 
on  groundwaters,  particularly  in  locations  of  high 
OSDS  densities  is  being  evaluated  through  com- 
puter simulations  of  contaminant  transport  from 
OSDS  and  also  by  field  monitoring  of  subdivisions 
utilizing  OSDS  in  other  parts  of  the  State.  The 
following  conclusions  are  offered:  (1)  modeling  of 
contaminant  transport  from  an  assumed  subdivision 
source  appeared  to  be  a  useful  tool  in  assessing  the 
potential  for  contamination  of  a  given  hydrogeolo- 
gic  region;  (2)  the  model  results  can  give  an  indica- 
tion of  contamination  potential  which  would  take 
many  years  to  realize  in  the  field  because  of  the 
slow  nature  of  groundwater  flow;  (3)  modeling 
results  estimated  that  the  10  mg/L  nitrate  standard 
may  be  exceeded  at  allowable  housing  densities  for 
a  50  acre  subdivision  utilizing  OSDS;  (4)  while  the 
modeling  effort  was  a  useful  tool,  decision  making 
based  on  modeling  alone  would  not  be  wise  since 
conditions  in  the  field  are  much  more  complex 
than  those  used  in  the  model.  (See  also  W90-09908) 
(Lantz-PTT) 
W90-09937 


CONTRIBUTION  OF  SELECTED  TOXIC 
CHEMICALS  TO  GROUNDWATER  FROM  DO- 
MESTIC ON-SITE  SEWAGE  DISPOSAL  SYS- 
TEMS. 

Connecticut  Univ.,  Storrs.  Dept.  of  Agricultural 

Engineering. 

J.  J.  Kolega,  D.  W.  Hill,  and  R.  Laak. 


IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  274-283,  1  fig,  3  tab, 
8  ref. 

Descriptors:  'Chemical  wastes,  'Connecticut, 
'Groundwater  pollution,  'On-site  wastewater 
treatment,  'Soil  disposal  fields,  'Wastewater  dis- 
posal, 'Water  pollution  sources,  Bacteria,  Domes- 
tic wastes,  Drinking  water,  Groundwater  quality, 
Hydrocarbons,  Nitrates,  Path  of  pollutants,  Phos- 
phorus, Potable  water,  Sewer  systems,  Volatile 
organic  compounds,  Water  supply. 

The  detection  of  organohalides  at  different  depths 
beneath  the  primary  cell  of  a  septage  lagoon  posed 
the  question  of  whether  a  similar  condition  exists  at 
or  near  onsite  sewage  disposal  system  sites.  In 
Connecticut,  this  factor  was  of  particular  interest 
to  a  major  water  utility,  the  South  Central  Con- 
necticut Regional  Water  Authority  (SCCRWA), 
New  Haven,  Connecticut.  The  utility  concern  was 
whether  a  groundwater  well  located  in  an  area 
providing  potable  water  to  a  community  could  be 
contaminated  by  household  chemicals  discharged 
through  the  on-site  sewage  disposal  system.  A 
study  was  conducted  to  determine  the  nature  and 
contribution  of  household  toxic  chemicals  to 
groundwater  from  domestic  on-site  sewage  dispos- 
al systems.  Sites  utilized  for  the  investigation  were: 

(1)  a  cluster  of  four  single  family  residences,  each 
on  a  0.4  ha  (1  acre)  plot  of  land,  used  to  study  the 
movement  of  nitrates,  phosphorous,  and  bacteria; 

(2)  three  condominiums  located  in  southwestern 
and  northwestern  Connecticut;  (3)  a  community 
gravity  fed  on  site  sewage  disposal  system;  (4)  a 
business-residential  complex  on-site  sewage  dispos- 
al system;  and  (5)  the  RUCK  denitrification 
system.  The  study  resulted  in  identifying  28  com- 
pounds in  groundwater,  sewage  and  septic  tank 
effluent  samples.  In  addition,  there  were  unidenti- 
fied gas  chromatographic  peaks  (GCP)  ranging  in 
retention  times  from  3.22  to  32.38  minutes.  The 
total  GCP  classified  as  being  unidentified  were  30. 
It  is  concluded  that  volatile  organic  compounds 
(VOC)  and  hydrocarbons  (HC)  from  on-site 
sewage  disposal  systems,  if  initially  present  in  the 
household  sewage  discharge,  will  eventually  make 
their  way  into  groundwater.  Toluene  sand  column 
studies  show  efficient  removal  of  toluene.  These 
results  suggest  that  removal  of  VOC  can  be 
achieved  by  redesign  of  conventional  on-site 
sewage  disposal  leaching  fields.  (See  also  W90- 
09908)  (Lantz-PTT) 

W90-09938 


VOLATILE  ORGANIC  COMPOUNDS  (VOCS) 
IN  SMALL  COMMUNITY  WASTEWATER  DIS- 
POSAL SYSTEMS  USING  SOIL  ABSORPTION. 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
B.  A.  Greer,  and  W.  C.  Boyle. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  284-293,  7  tab,  9  ref. 

Descriptors:  'Absorption,  'On-site  wastewater 
treatment,  'Rural  areas,  'Soil  disposal  fields, 
•Volatile  organic  compounds,  'Wastewater  dis- 
posal, 'Wastewater  pollution,  'Water  pollution 
sources,  Domestic  wastes,  Groundwater  pollution, 
Organic  compounds,  Percolation,  Septic  tanks, 
Wisconsin. 

The  Office  of  Technology  Assessment  (OTA) 
identified  domestic  wastewater  subsurface  percola- 
tion (e.g.,  septic  tanks  and  cesspools)  as  the  largest 
source  of  discharge  to  groundwater,  820-1460  bil- 
lion gal/yr.  The  report  indicated  the  presence  of 
organic  chemicals,  inorganic  chemicals,  and  bio- 
logical sources  of  contamination  in  the  subsurface 
percolation  systems.  Organic  compounds,  specifi- 
cally, VOCs  (volatile  organic  compounds)  which 
may  be  present  in  household  domestic  wastewater 
discharge  are  of  concern  with  respect  to  septic 
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tank  effluent  (STE)  and  subsequent  groundwater 
contamination.  The  presence  of  priority  pollutants 
in  septic  tank  absorption  systems  has  only  recently 
been  investigated.  Results  of  a  field  study  of  six 
subsurface  field  absorption  systems  in  Wisconsin, 
with  respect  to  VOCs  present  in  the  effluents  and 
adjacent  groundwater,  are  presented.  A  one  year 
study  was  conducted  to  determine  the  presence  of 
45  screened  VOCs  in  STE,  septage,  and  ground- 
water at  communities  using  septic  tank  soil  absorp- 
tion systems.  Six  communities  serving  populations 
ranging  from  10  to  346  persons  and  ranging  in  age 
from  1  to  90  years  were  surveyed.  The  results 
indicate  that:  (1)  10  VOCs  were  found  in  STE 
from  small  community  soil  absorption  systems  with 
toluene  and  p-dichlorobenzene  being  found  at  the 
greatest  frequency;  (2)  larger  communities  have 
more  VOCs  present  in  STE,  possibly  the  result  of 
larger  commercial  wastewater  inputs;  (3)  septage 
samples  generally  showed  no  significant  increase  in 
concentration  of  VOCs  over  STE,  with  the  excep- 
tion of  toluene;  (4)  several  VOCs  were  occasional- 
ly detected  in  groundwater  below  sites  underlain 
by  sandy  soils  at  sites  of  approximately  one  year 
old;  and  (5)  VOCs  detected  in  groundwater  were 
below  preventative  action  limits  set  by  the  Wiscon- 
sin Department  of  Natural  Resources.  (See  also 
W90-09908)  (Lantz-PTT) 
W90-09939 


LESSONS  TO  BE  DRAWN  FROM  THE  PER- 
FORMANCE OF  A  CONVENTIONAL  DRINK- 
ING WATER  TREATMENT  PLANT  DURTNG 
FALLOUT  FROM  THE  CHERNOBYL  ACCI- 
DENT (ENSEIGNMENTS  RELATIFS  AUX  PER- 
FORMANCES D'UNE  FILIERE  CLASSIQUE 
DE  TRAITEMENT  D'EAU  POTABLE  LORS 
DES  RETOMBEES  DE  L'ACCIDENT  DE 
TCHERNOBYL). 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 
(Belgium). 

W.  J.  Masschelein,  R.  Goossens,  A.  Delville,  J. 
Genot,  and  R.  Halleux. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  507-520.  10  fig,  1  tab,  15  ref.  English 
summary. 

Descriptors:  'Belgium,  'Chernobyl,  'Drinking 
water,  'Fallout,  'Isotope  studies,  'Meuse  River, 
'Path  of  pollutants,  'Radioisotopes,  Cesium  radioi- 
sotopes, Coagulation,  Flocculation,  Iodine  radioi- 
sotopes, Ruthenium  radioisotopes,  Sludge  treat- 
ment, Tellurium  radioisotopes,  Water  treatment  fa- 
cilities. 

Ten  isotopes  were  detected  in  the  waters  of  the 
Meuse  in  May  1986,  arising  from  fallout  from 
Chernobyl.  The  sludge  from  a  conventional  water 
treatment  plant  proved  effective  in  concentrating 
these  isotopes,  and  the  concentration  effect  made  it 
possible  to  demonstrate  the  presence  of  ten  or  so 
additional  isotopes,  principally  Te-132,  1-131,  Ru- 
103,  Cs-137,  and  Cs-134.  The  aggregate  of  these 
isotopes  from  the  immediate  fallout  represented, 
for  May  1986,  a  radiological  hazard  of  less  than 
20%  of  the  maximum  permissible  concentrations  in 
drinking  water  for  the  general  public.  It  should  be 
noted  that  in  December  1986  the  cesium  isotopes 
bound  to  materials  suspended  in  the  water  were 
still  present  in  concentrations  of  50  to  150  times 
greater  than  normal.  Operating  the  Tailfer  water 
treatment  plant  during  the  fallout,  plus  a  tracer 
experiment,  enabled  us  to  refine  the  operating  pa- 
rameters of  the  system  and  to  increase  our  knowl- 
edge of  how  accident  radioactivity  is  eliminated  by 
coagulation-flocculation.  (See  also  W90-09551) 
(Author's  abstract) 
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STUDY  OF  THE  EVOLUTION  OF  DREDGED 
MATERIAL  DISCHARGES  BY  MEANS  OF  RA- 
DIOACTIVE TRACERS. 

Commissariat     a     PEnergie     Atomique,     Saclay 
(France).  Centre  d'Etudes  Nucleaires. 
F.  Tola,  A.  Caillot,  G.  Courtois,  P.  Gourlez,  and 
R.  Hoslin. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 


um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  663-682.  14  fig.  1  tab,  6  ref. 

Descriptors:  'Dredging  wastes,  'Fate  of  pollut- 
ants, 'Isotope  studies,  'Radioactive  tracers,  'Sedi- 
ment transport,  'Tracers,  Antifer,  Bed  load,  Bel- 
gium, Coasts,  France,  Harbors,  Marine  sediments, 
Octeville,  Singapore,  Zeebrugge. 

The  choice  of  a  dumping  area  for  dredged  materi- 
als must  take  into  account  the  general  movement 
of  sediments  in  order  to  evaluate  the  risk  they 
represent  for  the  zone  itself,  the  harbor  works,  and 
the  coastal  area.  The  use  of  radioactive  tracers 
allows  the  determination  of  parameters  such  as 
transport  axis,  mean  velocity,  dispersion,  dilution, 
and  bed  load  transport  rates.  A  small  quantity  of 
labelled  particles  representative  of  natural  sedi- 
ments is  introduced  into  the  medium,  either  direct- 
ly or  mixed  with  dredged  material.  The  transport 
of  radioactivity  is  measured  by  vertical  arrays  of 
radiation  probes  attached  to  tracking  vessels.  Four 
experiments  which  took  place  at  Octeville,  Antifer 
(France),  Singapore,  and  Zeebrugge  (Belgium) 
were  reviewed  to  illustrate  the  method.  Dredged 
materials  discharged  off  Octeville  were  found  to 
be  superficially  distributed  over  the  sea  bed  18  h 
later,  up  to  1  km  NNE  of  the  discharge  site.  The 
dredged  materials  were  found  to  be  quite  movable, 
compared  to  sea  bed  sediments.  The  risk  of  recir- 
culation of  sand  spoils  dredged  at  Antifer  was 
assessed,  with  the  conclusion  that  release  of  sand 
spoils  at  more  than  2.5  km  north  of  the  Antifer  oil 
installations  represented  a  fairly  low  danger  for  the 
harbor  works.  A  study  of  the  transfer  of  silt  sedi- 
ments at  Singapore  revealed  a  double  risk:  pollu- 
tion of  the  seashore  by  mud  particles,  and  silting 
up  of  harbor  works  during  slack  water.  The  radio- 
active tracer  method  was  employed  at  Zeebrugge, 
for  optimization  of  channel  dredging  operations 
there.  (See  also  W90-09551)  (MacKeen-PTT) 
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ODOR  POLLUTION  (MAR  77  -  NOV  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For   primary  bibliographic   entry  see   Field   5G. 
W90-10038 


DREDGING:  TECHNOLOGY  AND  ENVIRON- 
MENTAL ASPECTS  (JAN  78  -  DEC  88). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  8H. 
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ACID  MIND  DRAINAGE  (JAN  77  -  JAN  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-854863. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
January  1989.  226p. 

Descriptors:  'Acid  mine  drainage,  'Bibliographies, 
'Wastewater  treatment,  'Water  pollution  control, 
•Water  pollution  sources,  Chemical  precipitation, 
Chemical  treatment,  Electrodialysis,  Environmen- 
tal effects,  Heavy  metals,  Ion  exchange,  Mine 
drainage,  Mine  wastes,  Ultrafiltration,  Water  pollu- 
tion effects. 

This  bibliography  contains  citations  concerning  the 
control  and  treatment  of  acid  mine  drainage.  Tech- 
niques discussed  for  treating  wastes  with  heavy 
metals  include  precipitation,  cementation,  ion  ex- 
change, charge  membrane,  ultrafiltration,  ozona- 
tion, solvent  extraction,  and  electrodialysis.  The 
environmental  impacts  of  acid  mine  drainage  on 
rivers,  streams,  and  lakes  are  also  discussed.  (This 
updated  bibliography  contains  344  citations,  78  of 
which  are  new  entries  to  the  previous  edition). 
(Author's  abstract) 
W90- 10046 


HEAVY  METALS  IN  DRINKING  WATER: 
STANDARDS,  SOURCES,  AND  EFFECTS  (JAN 
77  -  DEC  88). 


Sources  Of  Pollution — Group  5B 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-852131. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
December  1988.  122p. 

Descriptors:  'Drinking  water,  'Heavy  metals, 
'Water  pollution  effects,  'Water  pollution  sources, 
Cadmium,  Copper,  Groundwater  pollution,  Corro- 
sion, Lead,  Manganese,  Mercury,  Nickel,  Regula- 
tions, Water  conveyance,  Zinc. 

This  bibliography  contains  citations  concerning  the 
public  health  aspects  and  documented  studies  of 
heavy  metal  pollutants  in  drinking  water.  Topics 
include  human  exposure  studies  and  the  toxicologi- 
cal  effects  incurred  by  ingestion  of  lead,  copper, 
nickel,  mercury,  cadmium,  manganese,  and  zinc. 
Prolonged  exposure  and  quantification  factors  and 
effects,  federal  and  state  regulations  and  standards, 
and  laboratory  animal  studies  are  discussed. 
Sources  from  landfill  contamination  of  groundwat- 
er, acid  precipitation  contributions  to  groundwater 
pollution,  and  corrosion  by-products  in  residential 
plumbing  and  public  water  supply  transport  sys- 
tems are  examined.  (This  updated  bibliography 
contains  201  citations,  62  of  which  are  new  entries 
to  the  previous  edition).  (Author's  abstract) 
W90- 10049 


PMK-GROUNDWATER        (PMK-GRUNDVAT- 

TEN). 

Sveriges  Geologiska  Undersoekning,  Uppsala. 

J.  Johnson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-757069. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

1987.  49p,  5  fig,  8  tab.  English  summary. 

Descriptors:  'Acid  rain,  'Groundwater  quality, 
'Monitoring,  'Sweden,  'Water  pollution  sources, 
'Water  quality,  Alkalinity,  Calcium,  Chlorides, 
Conductivity,  Groundwater  level,  Heavy  metals, 
Hydrogen  ion  concentration,  Nitrates,  Nitrites, 
Sulfates,  Temperature. 

The  project  PMK-Groundwater  is  monitoring  the 
quality  of  groundwater  in  Sweden,  with  a  general 
objective  to  detect  long-term  changes  in  the 
groundwater  quality  caused  by  diffuse  air  pollu- 
tion. Samples  were  collected  from  111  stations 
within  36  areas  1-8  times  per  year.  The  following 
measurements  and  analyses  are  made:  groundwater 
level,  temperature,  pH,  conductivity,  alkalinity, 
Na,  K,  Mg,  Ca,  Al,  NH4,  N02,  N03,  02,  S04,  F, 
CI,  Fe,  Mn  Cd,  Cr,  Cu,  Pb,  Zn,  Si02.  A  special 
study  was  also  performed  in  order  to  examine  the 
possibility  of  zinc  contamination,  in  the  samples, 
from  filtration.  Lead  values  in  the  databank  were 
corrected.  The  values  were  underrated  by  an  order 
of  ten  due  to  the  incorrect  value  of  the  standard 
sample  used  in  the  analyses.  Throughout  the  year, 
the  pH  and  conductivity  of  the  sampled  ground- 
water were  lower  than  normal,  most  probably  due 
to  high  groundwater  levels.  Sulfate  values  were 
also  low.  At  some  stations  in  the  southwestern  part 
of  Sweden  the  values  of  alkalinity,  calcium,  and 
magnesium  were  higher  than  the  long-term  aver- 
age. One  possible  explanation  was  the  relatively 
low  groundwater  levels  that  occurred  during  1986. 
(Author's  abstract) 
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BIODETERIORATION  OF  OIL  SPILLS  (JAN 
70  -  APR  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic   entry  see   Field   5G. 
W90-10058 


RADIOACTIVE  CONTAMINATION  AND  RA- 
DIONUCLIDE   MIGRATION     IN     GROUND- 
WATER (JAN  70  -  MAY  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-862247. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
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May  1989.  139p. 

Descriptors:  *Bibliographies,  'Groundwater 
movement,  'Path  of  pollutants,  'Radioactive 
wastes,  'Radioisotopes,  'Water  pollution  sources, 
Groundwater  pollution,  Monitoring,  Radioactiv- 
ity, Waste  disposal,  Waste  storage. 

This  bibliography  contains  citations  concerning  the 
contamination  of  groundwater  with  radionuclides 
and  their  subsequent  migration.  Monitoring  sur- 
veys of  existing  sites  with  actual  or  potential  radio- 
active groundwater  contamination  are  included. 
Transport  and  migration  models  for  radionuclides 
in  groundwater  are  discussed.  Natural  radiation 
and  accidental  releases  are  considered  in  addition 
to  anthropogenic  sources  of  radioactive  pollution 
such  as  waste  storage  and  disposal.  Contributions 
to  radioactive  pollution  from  uranium  mining  and 
processing  is  discussed  in  a  separate  bibliography. 
(Contains  209  citations).  (Author's  abstract) 
W90-10059 


RADIONUCLIDES  IN  BENTHIC  MICRO- 
ALGAE  (RADIONUKLIDER  I  BENTISKA  KI- 
SELALGER). 

National  Swedish  Environment  Protection  Board, 

Solna. 

M.  Notter,  and  P.  Snoeijs. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-753661. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

30p.  6  fig,  1  tab,  16  ref.  English  summary. 

Descriptors:  'Algae,  'Benthic  environment, 
♦Bioaccumulation,  'Path  of  pollutants,  'Power- 
plants,  'Radioactive  wastes,  'Radioisotopes, 
•Water  pollution  effects,  'Water  pollution  sources, 
Bioassay,  Biological  studies,  Cycling  water,  Dia- 
toms, Seasonal  variation,  Thermal  pollution. 

Benthic  micro-algae  (mainly  consisting  of  diatoms) 
were  taken  from  4  sites  in  the  discharge  area  of  the 
Forsmark  Nuclear  Power  Station  (Sweden)  and 
from  1  site  in  the  cooling  water  intake  channel  of 
the  power  station.  Samples  were  taken  every  third 
week  during  1984.  The  micro-algae  were  brushed 
off  a  0.1-0.15  sq  m  area  on  stones  collected  from 
the  hydrolittoral  zone.  Radionuclide  concentration 
was  measured  as  gamma  radiation  with  a  Ge- 
detector.  Fission  products  from  the  powerplant 
cooling  water  can  easily  be  detected  in  the  micro- 
algae.  It  shows  that  benthic  diatom  assemblages 
are  good  indicators  for  radionuclides;  good  corre- 
lations were  found  between  radionuclide  concen- 
tration in  the  algae  and  the  discharge  from  the 
powerplant.  The  best  correlations  were  obtained  if 
the  accumulated  discharge  for  the  15  days  before 
sampling  was  used  in  the  calculations.  Of  the  inves- 
tigated radionuclides,  Co-60  and  Zn-65  show  sig- 
nificant relationships  between  concentration  in  the 
algae  and  discharge  for  2  sites,  Ag-1 10m  for  3  sites 
and  Mn-54  for  1  site.  No  correlations  were  found 
for  the  site  in  the  intake  channel.  The  results  show 
differences  which  depend  on  whether  calculations 
were  done  for  total,  particulate  or  dissolved  frac- 
tions of  the  radionuclides.  There  are  indications 
that  there  is  considerable  recirculation  from  the 
outlet  of  the  Biotest  basin  to  the  intake  channel  is 
of  about  10%.  In  this  report  we  also  present  a 
budget  for  the  total  amount  of  radionuclides  in  the 
Biotest  Basin  for  1984,  by  using  available  biomass 
data.  Despite  the  highest  discharge  being  during 
July-August  (overhaul  of  the  powerplant),  the 
highest  amounts  of  radionuclides  in  diatoms  were 
found  during  late  winter  and  early  spring,  associat- 
ed with  the  large  diatom  blooms  at  that  time  of  the 
year  in  the  basin.  (Author's  abstract) 
W90- 10061 


SCAVENGING  OF  ATMOSPHERIC  POLLUT- 
ANTS BY  CLOUDS  AND  PRECIPITATION  BY 
MEANS  OF  A  VERTICAL  WIND  TUNNEL. 
PHASE  1  (AUSWASCHEN  VON  ATMOSPHAR- 
ISCHEN  SPURENSTOFFEN  DURCH  WOLKEN 
UND  NIEDERSCHLAG  MITTELS  EINES  VER- 
TIKALEN  WINDKANALS). 

Mainz  Univ.  (Germany,  F.R.).  Meteorological 
Inst 

For  primary  bibliographic  entry  see  Field  2K. 
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EFFECT  OF  WATER  ISSUES  ON  SITING  OF 
ENERGY  PROJECTS,  AND  THE  REVERSE. 

Bureau  of  Land  Management,  Washington,  DC. 
Div.  of  Planning  and  Environmental  Coordination. 
For  primary  bibliographic  entry  see  Field  6G. 
W90-10074 


PROTECTION  OF  WATER  RESOURCES 
FROM  OIL  AND  GAS  PRODUCED  WATER 
DISPOSAL. 

Bureau  of  Land  Management,  Denver,  CO.  Colo- 
rado State  Office. 

For  primary  bibliographic  entry  see  Field  5G 
W90- 10077 


TAR     CREEK:     DIVERSION     EFFORTS    TO- 
WARDS AN  UNPOLLUTED  FUTURE. 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary  bibliographic   entry  see   Field   5G. 
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STREAMFLOW  WATER-QUALITY  NODE- 
STREAMFLOW  MODEL  FOR  ASSESSING 
MINING-RELATED  IMPACTS. 

In-Situ,  Inc.,  Lakewood,  CO. 
T.  D.  Steele,  G  P.  Saunders,  and  R.  A.  Mills. 
IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  309-324.  3  fig, 
2  tab,  22  ref. 

Descriptors:  'Coal  mining  effects,  'Colorado, 
'Hydrologic  models,  'Mathematical  models, 
'Model  studies,  'Streamflow  data,  'Streamflow 
forecasting,  'Water  pollution  sources,  'Water 
quality,  Calibration,  Hydrology,  Regulations,  Up- 
stream, Water  quality  standards. 

A  comprehensive  node-streamreach,  quality-quan- 
tity model  has  been  developed  for  evaluating  ambi- 
ent conditions  as  well  as  hydrological  impacts  in 
streams  draining  areas  undergoing  mine-related  de- 
velopment. The  node  configuration  of  the  model 
was  dictated  by  monitoring  sites  (streamflow  and/ 
or  water  quality)  or  other  points  of  interest  in  a 
given  stream  system.  Several  alternative  data-input 
options  were  used  in  a  case-study  application  for  a 
small  watershed  in  northwestern  Colorado  affected 
by  coal  mining  development.  Streamflow-estima- 
tion  or  water-quality  data  fill-in  procedures  were 
devised  to  provide  a  monthly-incremental  data 
base  for  a  8-year  historical  period  of  record  used 
for  model  calibration.  Model  output  by  node  pro- 
vides a  detailed  summary  by  concentration  and 
load  of  interest  for  each  year  of  data.  For  assessing 
mine-related  impacts,  projected  mine  discharges  at 
designated  locations  in  the  stream  network  were 
evaluated  in  the  predictive  mode  of  the  model, 
assuming  that  ambient  conditions  observed  during 
the  historical  period  at  sites  upstream  from  the 
mining  development  would  be  representative  of 
future  conditions.  The  results  were  a  quantitative 
comparison  of  ambient  water  quantity  and  quality 
to  regulatory  standards,  and  prediction  of  probable 
hydrologic  consequences  of  mining.  (See  also 
W90- 10068)  (Author's  abstract) 
W90-10088 


GROUND  WATER  QUALITY  PROTECTION, 
MINING,  AND  MINING  FACILITIES  IN 
UTAH. 

Utah  Bureau  of  Water  Pollution  Control,  Salt 
Lake  City. 

For  primary  bibliographic  entry  see  Field  5G 
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MONTE  CARLO  SIMULATIONS  OF  UNSATU- 
RATED FLOW  THROUGH  LAYERED  VOL- 
CANIC TUFFS  AT  YUCCA  MOUNTAIN, 
NEVADA. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

S.  A.  Loomis,  and  J.  W.  Warner. 
IN:    Water    Resources    Related    to    Mining    and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.   1987.  p  439-452.   10 


fig,  3  tab,  4  ref. 

Descriptors:  'Geohydrology,  'Groundwater 
movement,  'Hydrologic  models,  'Model  studies, 
'Nevada,  'Path  of  pollutants,  'Radioactive  waste 
disposal,  Geologic  fractures,  Hydraulic  conductivi- 
ty, Infiltration  rate,  Monte  Carlo  method,  Nuclear 
powerplants,  Spatial  distribution,  Traveltime. 

A  two-dimensional  unsaturated  flow  model  was 
developed  and  applied  to  the  problem  of  liquid 
water  flow  in  the  vicinity  of  the  potential  nuclear 
waste  repository  within  the  central  block  under 
Yucca  Mountain,  Nevada.  Three  of  the  hydrogeo- 
logic  units  were  represented  as  being  spatially  vari- 
able with  respect  to  saturated  hydraulic  conductiv- 
ity. A  set  of  Monte  Carlo  simulations  were  run 
utilizing  realizations  of  conductivity  values  derived 
from  probability  distributions  assumed  to  be  repre- 
sentative of  the  variability  in  space  for  the  units  of 
interest.  No  attempt  was  made  to  preserve  any 
spatial  correlation  structure  between  conductivity 
values  in  nearby  blocks.  A  range  of  travel  times 
from  the  potential  repository  horizon  to  the  water 
table  was  computed  using  a  numerical  particle- 
tracking  method.  The  surface  infiltration  rate  and 
the  orientation  of  an  assumed  interface  between 
two  of  the  hydrogeologic  units  were  examined  as 
to  their  influence  on  the  travel  times.  Travel  times 
computed  for  locations  not  immediately  adjacent 
to  a  highly-transmissive  vertical  fault  zone  were 
typically  greater  than  10,000  years  for  surface  infil- 
tration rates  less  than  1.0  mm/year.  For  infiltration 
rates  of  2.0  mm/yr  and  greater  some  computed 
travel  times  were  reduced  to  less  than  1000  years 
for  locations  within  300  meters  of  the  fault  zone. 
Significant  lateral  flow  at  the  interface  of  hydro- 
geologic  units  having  contrasting  material  proper- 
ties had  a  strong  influence  on  the  computed  travel 
times.  (See  also  W90- 10068)  (Author's  abstract) 
W90- 10098 


URANIUM  MILL  TAILINGS  REMEDIAL 
ACTION  PROJECT:  A  RETROSPECTION. 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 
J.  B.  Pricel,  J.  E.  Brinkmanl,  and  D.  D.  Gonzalez. 
IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  539-550.  2  fig, 
10  ref. 

Descriptors:  'Cleanup  operations,  'Mine  wastes, 
'Path  of  pollutants,  'Radioactive  wastes,  'Urani- 
um Mill  Tailings  Remedial  Action,  'Waste  dispos- 
al, 'Water  pollution  prevention,  'Water  pollution 
sources,  Data  collections,  Hydrologic  models, 
Water  quality. 

The  Uranium  Mill  Tailings  Remedial  Action  is  a 
program  of  the  U.  S.  Department  of  Energy  which 
is  stabilizing  inactive  uranium  mill  tailings.  The 
protection  of  water  resources  is  a  key  part  of 
stabilization.  The  program  serves  as  an  important 
precedent  for  other  programs  to  control  wastes 
including  mixed  waste.  A  Technology  Develop- 
ment Program  within  the  UMTRA  Project  devel- 
oped site  characterization  data  and  a  conceptual 
model  for  the  movement  of  contaminants  in  mill 
tailings  and  their  environs.  The  protection  of  water 
resources  is  constrained  by  other  design  criteria  for 
tailings  stabilization.  Ongoing  characterization  and 
modeling  of  UMTRA  Project  sites  represent  a 
large  database  and  multiple  site  case  study  which 
should  be  used  as  a  source  of  information  to  devel- 
op portions  of  the  technical  approaches  and  gener- 
ic conceptual  models  to  be  used  in  other  waste 
programs.  This  database  includes  techniques  for 
laboratory  quality  assurance  and  infiltration  model- 
ing. (See  also  W90- 10068)  (Author's  abstract) 
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MODELING      ORGANIC      POLLUTION     OF 
STREAMS. 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

G  B.  McBride,  J.  C.  Rutherford,  and  R.  D. 

Pridmore. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 
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Co.,  Inc.,  Lancaster,  Pennsylvania.  1988.  p  619- 
652,  13  fig,  9  tab,  100  ref. 

Descriptors:  *Mathematical  models,  *Model  stud- 
ies, 'Path  of  pollutants,  'Stream  pollution,  'Water 
pollution  sources,  Computer  models,  Data  collec- 
tions, Dissolved  oxygen,  Fate  of  pollutants,  La- 
grangian  schemes,  Mathematical  studies,  Model 
testing,  Numerical  analysis,  Organic  pollutants, 
Streams,  Streeter-Phelps  Models,  Water  pollution, 
Water  resources  management. 

Stream  pollutant  modeling  is  potentially  useful  for 
water  resource  management.  A  two-stage  process 
is  the  best  strategy  for  this:  first,  a  simple  desk 
study  to  determine  the  magnitude  of  the  problem; 
and  second,  a  more  detailed  study,  involving  spe- 
cial data  collection  programs.  Modeling  studies 
must  proceed  concurrently  with  the  design  and 
operation  of  data  collection  programs,  to  ensure 
that  adequate  model  calibration/confirmation  is 
obtained  efficiently.  Simple  models  are  often  the 
most  satisfactory  because  they  do  not  demand  ex- 
cessive data  collection  effort,  they  are  easy  to 
calibrate  and  test,  they  usually  give  unique  solu- 
tions, and  it  is  easy  to  describe  the  assumptions 
upon  which  they  are  based.  If  more  complex 
models  are  to  be  used,  in  the  hope  that  they  will  be 
more  accurate  and  trustworthy  for  prediction,  one 
must  be  aware  of  the  danger  of  obtaining  a  non- 
unique  calibration.  If  numerical  models  are  to  be 
used,  the  potential  for  numerical  dispersion,  false 
oscillation  and  mass  conservation  errors  must  first 
be  investigated.  Lagrangian  schemes  are  recom- 
mended for  problems  with  steep  concentration  gra- 
dients. Basic  and  modified  Streeter-Phelps  models 
are  useful  for  stream  dissolved  oxygen.  (See  also 
W90-10104)(Mertz-PTT) 
W90-10126 


DETERMINATION  OF  HAZARDOUS  WASTE 
CONCENTRATION  AS  A  RESULT  OF  ACCI- 
DENTAL DISCHARGE. 

New  England  Univ.,  Biddeford,  ME.  Div.  of  Life 

Sciences. 

P.  Sereico. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.   1988.  p  653- 

662,  3  fig,  3  tab. 

Descriptors:  'Environmental  effects,  'Hazardous 
wastes,  'Mathematical  models,  'Path  of  pollutants, 
•Spills,  Bioconcentration,  Biooxidation,  Computer 
models,  Fate  of  pollutants,  Hydrolysis,  Naphtha- 
lenes, Photolysis,  Population  exposure,  Risk  assess- 
ment, Volatile  organic  compounds,  Volatilization, 
Water  chemistry,  Water  pollution. 

Hazardous  chemical  spills  are  a  concern  due  to 
possible  health,  safety,  and  environmental  risks.  As 
a  spilled  chemical  spreads  due  to  natural  diffusion 
or  convection  it  gradually  mixes  to  include  the 
body  of  water  cross  section  and  exposes  all  aquatic 
biota  within  the  water  column  and  water  bed  to  its 
effects.  As  the  distance  from  the  spill  increases  the 
toxicant  concentration  decreases  due  to  mixing, 
plus  chemical  and  physical  processes  taking  place 
within  the  water  environment.  Mathematical 
models  can  predict  concentrations  away  from  the 
point  of  discharge  dependent  on  water  conditions 
and  the  chemical  and  physical  characteristics  of 
the  discharged  pollutant.  Water  body  conditions 
include  reaeration,  dispersion,  and  transport  veloc- 
ity. The  chemical  and  physical  properties  include 
volatilization,  biooxidation,  photolysis,  hydrolysis, 
and  bioconcentration.  Photolysis  is  the  reaction  of 
an  organic  compound  with  radiant  energy  suffi- 
cient to  initiate  a  chemical  reaction.  The  rate  of 
pollutant  phytolysis  depends  on  (1)  intensity  of 
solar  radiation,  (2)  light  absorption  properties  of 
the  material,  (3)  photoreactivity  of  the  material, 
and  (4)  depth  of  water.  Certain  organic  compounds 
can  react  with  water  to  alter  the  original  com- 
pound, often  producing  products  that  are  less  com- 
plex and  have  smaller  molecular  weights.  This  is 
hydrolysis.  Volatilization  is  the  ability  of  a  sub- 
stance to  transfer  from  the  dissolved  state  to  the 
gaseous  state.  The  rate  of  volatilization  is  assumed 
to  be  first  order  and  is  computed  in  terms  of  the 
Henry's  Law  constant.  As  an  example,  the  concen- 
tration of  nathalene  is  predicted  at  three  distances 


from  a  barge  spill  that  occurred  in  1980.  10,000 
pounds  of  napthalene  were  discharged  into  the 
Illinois  River.  A  concentration  of  462  mg/L  was 
estimated  40  miles  away,  70  miles  away  the  con- 
centration should  have  been  60  mg/L,  and  160 
miles  away  it  was  7  mg/L.  (See  also  W90-10104) 
(Mertz-PTT) 
W90-10127 


TRACE  CONTAMINANTS  IN  STREAMS. 

Geological  Survey,  Menlo  Park,  CA. 

J.  S.  Kuwabara,  and  P.  Helliker. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.    1988.  p  739- 

765,  3  fig,  7  tab,  131  ref,  append. 

Descriptors:  'Path  of  pollutants,  'Pollutant  identi- 
fication, 'Stream  pollution,  'Streams,  'Trace 
levels,  'Water  pollution,  'Water  pollution  sources, 
Bioaccumulation,  Bioindicators,  Bottom  sampling, 
Food  chains,  Model  studies,  Sampling,  Water  qual- 
ity, Water  sampling. 

Water  pollution  by  trace  contaminants  can  result 
from  a  variety  of  sources,  including  industrial  dis- 
charges, sewage  treatment  plant  discharges,  agri- 
cultural or  urban  runoff,  and  sedimentation  from 
logging  or  construction.  Monitoring  trace  contami- 
nants in  streams  is  important  in  two  respects: 
streams  act  as  a  source  of  these  contaminants  to 
large  bodies  of  water  with  longer  residence  times 
and  the  stream  itself  supports  a  biological  commu- 
nity that  may  be  drastically  affected  by  the  pres- 
ence of  trace  contaminants.  Site  selection  and  sam- 
pling technique  are  crucial  elements  in  the  process 
of  determining  water  quality.  Unlike  water  sam- 
ples, which  are  only  indicators  of  instantaneous 
conditions,  bed  sediment  can  indicate  long-term 
trends  in  the  concentration  of  some  of  the  priority 
pollutants.  Due  to  the  tendency  of  many  of  the 
priority  pollutants  to  bioconcentrate,  fish  tissue  can 
often  be  a  useful  indicator  of  the  presence  of  trace 
contaminants  in  streams  or  rivers.  The  standard 
one-dimensional  advection-dispersion  model  is 
often  used  in  stream  modeling.  Chemical  reactive 
terms  are  a  logical  extension  to  the  physical  trans- 
port models,  because  of  the  high  reactivity  of  most 
trace  contaminants.  Submodels  that  consider  such 
chemical  reactions  are  often  useful.  Biological 
processes  have  just  been  recently  considered  in 
stream  models.  Biological  uptake  rate  may  be  con- 
trolled by  abiotic  and  biotic  parameters  such  as 
temperature,  light,  limiting  nutrient  concentration, 
and  contaminant  concentration.  Solute  fluxes  due 
to  biological  processes  involve  the  interactions  be- 
tween trophic  levels  within  the  stream  community. 
At  discrete  time  intervals,  a  transport  model  may 
access  a  subroutine  to  iterate  on  the  ingestion, 
sorption,  and  excretion  rates  for  each  food  group 
based  upon  the  values  computed  for  the  other 
groups.  (See  also  W90- 10104)  (Mertz-PTT) 
W90-10130 


DEGRADATION  OF  METHOMYL  IN  CHLOR- 
INATED WATER. 

Hawaii   Univ.,   Honolulu.   Dept.   of  Agricultural 

Biochemistry. 

C.  J.  Miles,  and  W.  C.  Oshiro. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  9,  No.  5,  p  535-540,  May  1990.  6 

fig,  7  ref. 

Descriptors:  'Chemical  degradation,  'Chlorina- 
tion,  'Detoxification,  'Fate  of  pollutants,  'Insecti- 
cides, 'Methomyl,  'Pesticides,  Carbamate  pesti- 
cides, Chemical  reactions. 

Methomyl,  a  systemic  insecticide  sold  under  the 
trade  name  Lannate,  disappeared  rapidly  from 
slightly  alkaline  chlorinated  solutions  using  a  chlo- 
rine/methomyl  ratio  of  10  (1  microM  Cl/0.1 
microM  methomyl).  The  degradation  rate  in- 
creased with  increasing  hypochlorite  concentra- 
tion when  pH  was  buffered  to  9.  A  plot  of  log 
methomyl  remaining  vs.  time  was  linear  for  about 
two  half-lives  of  degradation.  Half-lives  were  9.4 
min  at  pH  7.6  to  12  min  ad  pH  8.9.  The  rate  of 
methomyl  degradation  increased  with  decreasing 
pH  and  was  too  fast  to  measure  accurately  below 
pH  7.5.  The  reaction  rate  of  methomyl  with  hypo- 
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chlorite  increased  with  increasing  temperature 
over  the  range  of  15  to  35  C.  Reaction  rates  of 
methomyl  with  chloramine  (10:1  chloramine/ 
methomyl)  were  100  to  1000  times  slower  than 
with  free  chlorine  and  varied  little  over  the  pH 
range  of  7  to  9.  The  average  reaction  rate  of 
methomyl  and  chloramine  was  0.00061  per  min. 
The  half  life  was  19  h.  The  initial  degradation 
products  were  methomyl  sulfoxide  and  N-chloro- 
methomyl,  which  further  degraded  to  form  acetic 
acid,  methanesulfonic  acid,  and  dichloromethyla- 
mine.  In  as  much  as  chlorination  is  the  most  widely 
used  method  of  water  treatment,  it  may  offer  a 
simple  route  to  detoxify  pesticides  in  waste  solu- 
tions. (Cassar-PTT) 
W90-10132 


LEACHING  AND  TRANSFORMATION  OF 
GLUFOSINATE-AMMONIUM  AND  ITS  MAIN 
METABOLITE  IN  A  LAYERED  SOIL 
COLUMN. 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 

Projektgruppe         Umweltgefaehrdungsponteniale 

von  Chemikalien. 

H.  Behrendt,  M.  Matthies,  H.  Gildemeister,  and  G. 

Gorlitz. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  9,  No.  5,  p  541-549,  May  1990.  4 

fig,  8  tab,  21  ref. 

Descriptors:  'Chemical  degradation,  'Fate  of  pol- 
lutants, 'Herbicides,  'Leaching,  'Path  of  pollut- 
ants, 'Pesticides,  Adsorption,  Clays,  Glufosinate- 
ammonium,  Model  studies,  Soil  columns,  Solute 
transport. 

The  herbicide  glufosinate-ammonium  (ammonium- 
DL-homoanalin-4-yl  (methyl)phosphinate,  abbrevi- 
ated GA)  was  subjected  to  leaching  and  transfor- 
mation studies  in  layered  soil  columns  for  256  days. 
The  1.1 -m  columns  were  filled  with  7  cm  gravel  at 
the  bottom,  60  cm  of  sand  in  the  middle,  and  40  cm 
of  loamy  sand  at  the  top.  The  surfaces  were  treated 
with  21  mg  GA,  which  was  equivalent  to  twice  the 
recommended  1.5  kg/ha  application  rate.  Water 
was  applied  weekly  to  the  columns  to  simulate 
rainfall  amounts  at  Frankfurt/Main.  During  the 
winter,  the  columns  were  moved  indoors  and 
maintained  at  a  mean  of  1 1.5  C.  The  leachates  were 
monitored  for  the  herbicide  and  its  main  metabo- 
lite, 3-methylphosphinico-propionic  acid.  Results 
were  compared  with  the  soil  column  model 
EXSOL.  The  mean  total  percentage  leached  out  of 
the  soil  column  was  0.003  for  GA  and  0.07  for  the 
metabolite.  Linear  equilibrium  sorption  coefficients 
and  first-order  half-lives  were  used  for  fitting  efflu- 
ent curves  for  GA  and  its  metabolite.  Sorption 
coefficients  were  compared  with  values  estimated 
from  a  relation  to  the  clay  content  derived  from 
batch  studies.  Fitted  half-lives  were  compared  with 
the  results  from  die-away  and  labeled  carbon  diox- 
ide evolution  studies  of  both  substances.  The  ob- 
served leaching  of  GA  was  well  simulated  using  a 
sorption  coefficient  of  0.5  cu  cm/g  and  a  half-life 
of  11.2  days.  The  half-life  fitted  for  the  metabolite 
(10-30  days)  was  2  to  3  times  smaller  than  that 
measured  with  batch  degradation  experiments. 
(Cassar-PTT) 
W90-10133 


RUNOFF-INDUCED  METALS  IN  LAKES  BAY, 
NEW  JERSEY. 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
C.  S.  Parrish,  and  C.  G.  Uchrin. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  9,  No.  5,  p  559-567,  May  1990.  5 
fig,  4  tab,  19  ref. 

Descriptors:  'Estuaries,  'Heavy  metals,  'New 
Jersey,  'Path  of  pollutants,  'Storm  runoff,  Cadmi- 
um, Copper,  Estuarine  sediments,  Hurricanes, 
Lakes  Bay,  Lead,  Metals,  Nonpoint  pollution 
sources,  Runoff,  Sediments,  Storms,  Urbanization. 

Background  (dry  weather)  conditions  and  response 
to  storm  water  runoff  inputs  of  copper,  lead,  and 
cadmium  were  determined  in  the  water  and  sedi- 
ments of  Lakes  Bay,  an  estuarine  embayment  near 
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Atlantic  City,  New  Jersey,  which  is  threatened  by 
urbanization.  Two  major  storm  events  occurred 
during  this  period;  a  June  24  storm  and  Hurricane 
Charlie  on  August  18.  The  background  levels  of 
metals,  as  determined  in  the  summer  of  1986,  were 
not  significantly  different  than  those  reported  for 
world  natural  waters.  However,  significant 
amounts  of  lead  and  copper  were  found  to  be  input 
through  a  major  storm  water  sewer  that  discharges 
into  a  lagoon.  A  local  storm  water  retention  basin 
was  not  found  to  be  a  significant  source  of  metals. 
Cadmium  levels  were  not  significantly  different 
between  dry  and  wet  weather.  Sediment  concen- 
trations (in  micrcgram/gram)  at  the  11  stations 
were  as  follows:  lead,  2.41  to  71.5;  copper,  1.66  to 
68.1;  and  cadmium,  0.03  to  0.81.  Shortly  before  the 
hurricane,  some  stations  showed  increased  levels  of 
copper  or  lead  in  water;  this  was  attributed  to 
higher-than-average  tides.  (Cassar-PTT) 
W90-10135 


PHOTOCHEMICAL  DEGRADATION  RATES 
OF  TETRAPHENYLBORATE  AND  DIPHEN- 
YLBORIC  ACID  SENSITIZED  BY  DISSOLVED 
ORGANIC  MATTER  IN  STREAM  WATER. 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

G.  L.  Mills,  and  D.  Schwind. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  9,  No.  5,  p  569-574,  May  1990.  7 

fig,  1  tab,  30  ref.  Department  of  Energy  Contract 

DE-AC09-76SROO-8 19. 

Descriptors:  *Chemical  reactions,  'Degradation, 
•Diphenylboric  acid,  *Fate  of  pollutants,  'Organic 
matter,  'Photolysis,  'Tetraphenylborate,  Borates, 
Boron  compounds,  Dissolved  oxygen,  Humic  sub- 
stances, Organoborates,  Oxygen,  Radioactive 
wastes,  Waste  disposal. 

The  photochemical  degradation  of  tetraphenylbor- 
ate (TPB)  and  diphenylboric  acid  (DPBA)  was 
studied  in  stream  water  and  humic  acid  solutions. 
The  TPB  is  intended  to  be  used  on  the  scale  of 
300,000  kg/yr  to  precipitate  radioactive  wastes, 
mainly  137Cs,  at  the  Savannah  River  site.  The 
rates  of  indirect  photolysis  of  TPB  and  DPBA 
were  similar  and  directly  proportional  to  the  con- 
centration of  stream  water  dissolved  organic 
matter  and  humic  acid  for  values  less  than  10  mg/ 
L.  Direct  photolysis  of  both  organoborates  was 
nondetectable  during  a  2-hr  irradiation  period.  In- 
direct photolysis  rates  varied  only  slightly  from 
pH  6.0  to  9.0,  but  increased  markedly  below  pH 
6.0.  Removal  of  dissolved  oxygen  increased  reac- 
tion rates  by  a  factor  of  2.  The  half-life  for  both 
organoborates  in  stream  water  at  pH  6.0  was  calcu- 
lated to  be  10.5  h.  Heat  sterilization  of  the  stream 
water  before  photolysis  reduced  the  rate  by  about 
28%  and  increased  the  half-life  to  13.2  h.  (Cassar- 
PTT) 
W90-10136 


HUMIC  ACTOS  REDUCE  THE  PHOTO-IN- 
DUCED TOXICITY  OF  ANTHRACENE  TO 
FISH  AND  DAPHNIA. 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
J.  T.  Oris,  A.  T.  Hall,  and  J.  D.  Tylka. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  5,  p  575-583,  May  1990.  4 
fig,  4  tab,  36  ref. 

Descriptors:  'Daphnia,  'Fate  of  pollutants,  'Fish, 
•Humic  acids,  'Organic  matter,  'Polycyclic  aro- 
matic hydrocarbons,  'Toxicity,  'Water  pollution 
effects,  Accumulation,  Anthracene,  Aquatic  life, 
Bioaccumulation,  Fathead  minnows,  Invertebrates, 
Irradiation,  Photoactivation,  Phototoxicity,  Ultra- 
violet radiation. 

The  effects  of  dissolved  humic  materials  (DHM) 
on  the  photo-induced  toxicity  of  anthracene  to 
fathead  minnows  (Pimephales  promelas)  and 
Daphnia  magna  were  studied  in  a  laboratory 
system  under  simulated  sunlight.  In  the  fathead 
minnow  toxicity  tests,  four  concentrations  of  an- 
thracene (0,  6.6,  13.1,  and  19.1  microgram/L)  and 
five  concentrations  of  DHM  (0,  0.5,  1.0,  3.0,  and 
6.0  mg  C/L)  were  achieved.  In  the  daphnia  toxici- 
ty tests,  four  concentrations  of  anthracene  (0,  5.58, 
10.49,  and  21.02  microgram/L)  and  four  concen- 
trations of  DHM  (0,  0.8,  2.7,  and  6.9  mg  C/L) 


were  achieved.  DHM  significantly  reduced  acute 
photo-induced  toxicity  in  both  organisms.  Median 
lethal  times  (LT50)  were  directly  related  to  DHM 
concentration  and  inversely  related  to  water  an- 
thracene concentration  across  the  tested  ranges  of 
each  variable.  The  presence  of  DHM  also  reduced 
anthracene  bioaccumulation,  and  LT50  values  for 
both  fish  and  daphnia  were  inversely  related  to 
body  anthracene  concentration.  It  was  concluded 
that  the  photo-induced  toxicity  of  anthracene  is 
primarily  a  fugacity-dependent  phenomenon,  that 
selective  attenuation  of  the  active  wavelengths  of 
solar  ultraviolet  radiation  by  DHM  results  in  a 
decreased  level  of  acute  toxicity,  and  that  a 
common  mode  of  acute  photo-induced  toxicity  be- 
tween fish  and  daphnia  exists.  (Author's  abstract) 
W90-10137 


SOLUBILITY  AND  TOXICITY  OF  EIGHT 
PHTHALATE  ESTERS  TO  FOUR  AQUATIC 
ORGANISMS. 

Environmental  Research  Lab.,  Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-10140 


MULTI-STEADY-STATE  TOXICANT  FATE 
AND  EFFECT  IN  LABORATORY  AQUATIC 
ECOSYSTEMS. 

Oregon  State  Univ.,  Corvallis.  Oak  Creek  Lab.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-10141 


KINETICS  OF  CHLOROGUALACOLS  AND 
OTHER  CHLORINATED  PHENOLIC  DERIVA- 
TIVES IN  RAINBOW  TROUT  (SALMO  GAIRD- 
NERD. 

Bayfield  Inst.,  Burlington  (Ontario). 
A.  J.  Niimi,  H.  B.  Lee,  and  G.  P.  Kissoon. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  5,  p  649-653,  May  1990.  1 
tab,  19  ref. 

Descriptors:  'Bioaccumulation,  'Chlorinated  aro- 
matic compounds,  'Fate  of  pollutants,  'Fish, 
'Path  of  pollutants,  'Phenols,  'Pulp  and  paper 
industry,  Accumulation,  Chlorinated  vanillins, 
Chloroguaiacols,  Ecosystems,  Trichlorosyringol, 
Trout. 

Subadult  rainbow  trout  (Salmo  gairdneri)  were 
exposed  to  six  dichloro  to  tetrachloroguaiacols, 
two  chlorinated  vanillins  and  trichlorosyringol 
through  waterborne  and  dietary  exposure.  Equilib- 
rium concentrations  were  attained  with  2  days  in 
waterborne  exposed  fish,  and  bioconcentration  fac- 
tors were  as  follows:  4-chloroguaiacol,  <1;  4,5- 
dichloroguaiacol,  111;  4,6-dichloroguaiacol,  56; 
3,4,5-trichloroguaiacol,  268;  4,5,6-trichloroguaia- 
col,  98;  tetrachloroguaiacol,  189;  chlorovanillins, 
<5;  and  trichlorosyringol,  125.  Dietary  exposure 
to  a  single-dose  mixture  of  the  chemicals  contain- 
ing approximately  100  micrograms  of  each  chemi- 
cal showed  only  trace  levels  after  6  days,  except 
for  3,4,5-trichloroguaiacol,  which  reached  trace 
levels  by  10  days  post-exposure.  (Cassar-PTT) 
W90-10142 


ECOLOGICAL  FATE,  EFFECTS  AND  PROS- 
PECTS FOR  THE  ELIMINATION  OF  ENVI- 
RONMENTAL POLYCHLORINATED  BI- 
PHENYLS  (PCBS). 

Tennessee  Univ.,  Knoxville.  Center  for  Environ- 
mental Biotechnology. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 10143 


COMPARISONS        BETWEEN        SEDIMENT 
BIOASSAYS       AND       ALTERATIONS       OF 
BENTHIC    MACROINVERTEBRATE    ASSEM- 
BLAGES AT  A  MARINE  SUPERFUND  SITE: 
COMMENCEMENT  BAY,  WASHINGTON. 
PTI  Environmental  Services,  Bellevue,  WA. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-10144 


ONE-DIMENSIONAL  MASS  TRANSPORT  IN 
STREAMS  WITH  ABRUPT  CHANGES  IN  CON- 
CENTRATION AT  THE  INITIAL  SITE. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-10149 


EFFECT  OF  PHOSPHORUS  PRECIPITATION 
CHEMICALS    ON    CHARACTERISTICS    AND 
AGRICULTURAL    VALUE    OF    MUNICIPAL 
SEWAGE    SLUDGES:    3.    ANALYTICAL    RE- 
SULTS OF  SLUDGE  TREATED  SOILS. 
Maatalouden  Tutkimuskeskus,  Jokioinen  (Finland). 
Inst,  of  Crop  and  Soil  Science. 
For  primary  bibliographic  entry  see  Field  3C. 
W90-10158 


RIVER  TRANSPORT  OF  PHOSPHORUS  AS 
CONTROLLED  BY  LARGE  SCALE  LAND  USE 
CHANGES. 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 

Environmental  Research. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-10159 


LABORATORY  STUDY  OF  THE  EFFICIENCY 
WITH  WHICH  AEROSOL  PARTICLES  ARE 
SCAVENGED  BY  SNOW  FLAKES. 

Mainz  Univ.  (Germany,  F.R.).  Inst,  of  Meteorolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-10166 


NUMERICAL  SIMULATION  OF  THE  CHEM- 
ISTRY OF  A  RAINBAND. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Mete- 
orology. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-10167 

CONTRIBUTION  OF  SULFATE  AND  DESERT 
AEROSOLS  TO  THE  ACIDIFICATION  OF 
CLOUDS  AND  RAIN  IN  ISRAEL. 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Geophysics  and 

Planetary  Sciences. 

Z.  Levin,  C.  Price,  and  E.  Ganor. 

Atmospheric  Environment  ATENBP,  Vol.  24A, 

No.   5,  p   1143-1151,   1990.   8  fig,  3  tab,  25  ref. 

Descriptors:  'Acid  rain,  'Aerosols,  'Chemistry  of 
precipitation,  'Deserts,  'Path  of  pollutants,  'Pre- 
cipitation scavenging,  'Sulfates,  Atmospheric 
chemistry,  Cloud  chemistry,  Clouds,  Hydrogen  ion 
concentration,  Israel,  Rain. 

Measurements  of  the  sulfate  content  in  individual 
aerosol  particles  were  carried  out  on  top  of  a 
mountain  in  Northern  Israel  to  determine  the  role 
played  by  acidic  sulfate  particles  in  changing  the 
pH  of  cloud  drops.  The  investigation  was  carried 
out  during  the  passage  of  convective  clouds  over 
the  Mt.  Meron  station  in  northern  Israel.  Since 
these  clouds  developed  in  cold  fronts  originating 
from  different  air  masses  it  was  possible  to  deter- 
mine the  role  of  sulfate  as  well  as  desert  particles  in 
affecting  the  chemistry  of  cloud  and  raindrops.  It 
was  observed  that  the  cloud  droplets  were  fre- 
quently very  acidic  with  a  pH  as  low  as  2.5.  As  the 
cloud  droplets  grew  by  condensation  they  became 
less  acidic  due  to  dilution.  The  presence  of  desert 
particles  did  not  affect  the  pH  of  the  cloud  drop- 
lets since  they  remained  as  interstitial  particles. 
However,  once  rain  started  the  pH  of  the  rain- 
drops was  found  to  be  as  high  as  8.2.  On  these 
occasions  the  drops  contained  large  amounts  of 
dust  indicating  that  the  process  of  scavenging 
either  by  the  cloud  drops  or  by  the  falling  and 
melting  graupels  is  very  efficient.  Sulfate  concen- 
trations in  air  containing  large  amounts  of  dust 
were  found  to  be  much  higher  than  on  days  lack- 
ing dust  aerosols.  The  source  of  these  sulfate  parti- 
cles has  not  yet  been  identified.  (Author's  abstract) 
W90- 10168 


MATHEMATICAL    MODELING    OF    CLOUD 
CHEMISTRY  IN  THE  LOS  ANGELES  BASIN. 

Bechtel  Environmental,  Inc.,  San  Francisco,  CA. 
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C.  Seigneur,  and  A.  M.  Wegrecki. 

Atmospheric  Environment  ATENBP,  Vol.  24A, 

No.  5,  p  989-1006,  March  1990.  5  fig,  7  tab,  28  ref, 

append. 

Descriptors:  *Acid  rain,  'Chemistry  of  precipita- 
tion, 'Cloud  chemistry,  *Los  Angeles,  'Mathemat- 
ical models,  'Path  of  pollutants,  Case  studies,  Hy- 
drogen ion  concentration,  Model  studies,  Nitrates, 
Simulation  analysis,  Sulfates. 

A  mathematical  model  of  cloud  chemistry  was 
evaluated  with  the  cloud  chemistry  data  collected 
from  1981  to  1985  in  stratus  clouds  in  the  Los 
Angeles  Basin.  The  model  simulates  atmospheric 
chemistry  including  gas-phase  chemistry,  aqueous- 
phase  chemistry  and  droplet  mass  transfer,  vertical 
transport,  rainfall  and  turbulent  diffusion.  Evalua- 
tion of  the  model  entailed  two  major  parts.  First, 
the  equilibrium  chemistry  is  evaluated  with  a  total 
of  52  case  studies.  Then,  the  model  with  treatment 
of  cloud  chemistry,  vertical  transport  and  diffusion 
is  evaluated  with  two  case  studies.  The  results  of 
the  model  simulations  show  the  importance  of 
vertical  transport  in  determining  the  chemical 
composition  of  stratiform  clouds.  Comparison  of 
measured  and  calculated  formaldehyde  and  acetal- 
dehyde  concentrations  show  that  the  equilibrium 
chemistry  of  formaldehyde  is  simulated  correctly 
but  that  a  large  discrepancy  exists  between  the 
calculated  and  measured  gas  liquid  distributions  of 
acetaldehyde.  Two  cases  were  selected  to  analyze 
the  cloud  chemistry  and  vertical  transport  process- 
es: 25  and  26  May  1985.  These  two  case  studies 
were  selected  because  they  show  significant  in- 
creases in  nitrate  concentrations.  A  cloud  micro- 
physics  model  was  used  to  estimate  the  updraft 
velocities  which  were  not  otherwise  available.  The 
simulation  of  25  May  1985  does  not  predict  cor- 
rectly the  measured  cloud  species  concentrations, 
which  suggests  that  NOx  emissions  from  tall  stacks 
may  contribute  significantly  to  NOx  concentra- 
tions in  coastal  clouds  and  that  the  below-cloud 
concentrations  of  sulfate  and  nitrate  may  not  have 
been  estimated  accurately.  The  simulation  of  26 
May  1985  shows  very  good  agreement  between 
calculated  and  measured  values.  There  was  some 
light  drizzle  observed  on  that  day  and  the  good 
agreement  between  the  calculated  and  measured 
concentrations  of  inert  species  suggests  that  the 
model  simulates  well  the  updraft  and  rainfall  proc- 
esses. Calculated  and  measured  concentrations  of 
sulfate  and  nitrate  and  acidity  (pH)  are  in  good 
agreement.  It  seems  that  the  model  treats  satisfac- 
torily the  major  physical  and  chemical  processes 
for  this  case  study.  (Author's  abstract) 
W90- 10170 


LABORATORY  DETERMINATION  OF  CHLO- 
RIDE DIFFUSION  COEFFICIENT  IN  AN 
INTACT  SHALE. 

University  of  Western  Ontario,  London.  Geotech- 
nical  Research  Centre. 

F.  S.  Barone,  R.  K.  Rowe,  and  R.  M.  Quigley. 
Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
27,  No.  2,  p  177-184,  April  1990.  8  fig,  5  tab,  16  ref. 

Descriptors:  'Chlorides,  'Diffusion,  'Diffusion  co- 
efficient, 'Path  of  pollutants,  'Shale,  'Solute  trans- 
port, Mathematical  studies,  Pore  water,  Porosity. 

An  experimental  investigation  of  diffusive  trans- 
port of  a  nonreactive  solute  (chloride)  in  saturated, 
intact  Queenston  Shale  is  described.  Laboratory 
tests  were  performed  by  placing  distilled  water  in 
contact  with  samples  of  shale  having  a  high  initial 
concentration  of  chloride  in  their  pore  water. 
Chloride  was  then  permitted  to  diffuse  out  of  the 
shale  and  into  the  distilled  water  reservoir  for  a 
period  of  up  to  65  days.  At  the  end  of  each  test,  the 
shale  sample  was  sectioned  to  determine  the  varia- 
tion in  chloride  pore  water  concentration  with 
depth  through  the  sample.  Fickian  diffusion  theory 
was  then  used  to  deduce  the  diffusion  coefficient 
(D).  The  experimental  diffusion  coefficient  for 
chloride  at  a  temperature  of  22  +/-1  C  ranged 
from  1.4  to  1.6  micrometers/sec,  which  corre- 
sponds to  a  tortuosity  ranging  from  0.095  to  0. 108. 
Based  on  pore  size  measurements  and  consider- 
ation of  the  ionic  diameter  of  hydrated  chloride, 
the  'effective  porosity'  available  for  chloride  diffu- 
sion is  estimated  to  be  greater  than  75%  of  the 


total  porosity  calculated  from  the  moisture  content 

of  the  shale.  (Author's  abstract) 

W90-10171 


TOXIC  SPILL  INDEX  (EMERGENCY  RE- 
SPONSE INDEX). 

University   of  South   Florida,   Tampa.    Dept.    of 

Chemistry. 

D.  F.  Martin,  C.  Flynn,  C.  D.  Norris,  and  B.  B. 

Martin. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  25,  No.  3,  p  291-297,  April  1990.  1 

tab,  5  ref.  Florida  Department  of  Environmental 

Regulation  Contract  DER  WM276. 

Descriptors:  'Emergency  Response  Index,  'Path 
of  pollutants,  'Pollution  index,  'Spills,  'Toxicity, 
Chemical  spills,  Florida,  Hazard  assessment,  Haz- 
ardous materials,  Leakage,  Oil  spills,  Performance 
evaluation,  Risk  assessment,  Toxic  Spill  Index, 
Water  pollution  effects. 

An  index  was  devised  to  indicate  the  magnitude  of 
a  toxic  spill.  It  is  based  on  the  product  of  four 
values:  magnitude  of  spill  (0  to  4,  a  logarithmic 
scale  covering  the  general  amounts  spilled  with  0 
for  unknown  and  1  as  the  least);  spill  type  (0  for 
unknown,  1  for  leak,  2  for  spill);  medium  affected 
(0  for  unknown,  1  for  soil  or  street  leading  to  soil, 
2  for  water  or  street  leading  to  water,  3  for  air); 
and  hazard  magnitude  (0  for  unknown,  1  for  innoc- 
uous material,  2  to  4  for  hazardous  substances 
rated  according  to  a  table).  Total  scores  range 
from  0  to  96.  Problems  with  the  index  include 
unknown  factors  and  misinterpretation.  Testing  of 
the  index  with  10  examples  and  5  volunteers  pro- 
duced absolute  agreement  on  6  spills  and  an  aver- 
age relative  standard  error  of  15%  on  3  other 
spills.  Of  the  50  spills  reported  to  the  Florida 
Department  of  Natural  Resources  the  mean  spill 
index  was  10  +/-18.  (Cassar-PTT) 
W90-10183 


GEOCHEMICAL  FACTORS  CONTROLLING 
THE  MOBILIZATION  OF  INORGANIC  CON- 
STITUENTS FROM  FOSSIL  FUEL  COMBUS- 
TION RESIDUES:  I.  REVIEW  OF  THE  MAJOR 
ELEMENTS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Environmental  Sciences  Dept. 
S.  V.  Mattigod,  D.  Rai,  L.  E.  Eary,  and  C.  C. 
Ainsworth. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  2,  p  188-201,  April/June  1990.  8  fig,  6  tab, 
15  ref.  Electric  Power  Research  Institute  Contract 
RP2485-08. 

Descriptors:  'Ash,  'Geochemistry,  'Industrial 
wastes,  'Inorganic  compounds,  'Metals,  'Path  of 
pollutants,  'Water  pollution  sources,  Aluminum, 
Calcium,  Coal  wastes,  Fly  ash,  Fuel,  Iron,  Land 
disposal,  Leachates,  Magnesium,  Oil  wastes,  Potas- 
sium, Silicon,  Sodium,  Soil  contamination,  Sulfur, 
Waste  disposal. 

Data  on  physical,  chemical,  mineralogical,  extract, 
and  leachate  characteristics  were  compiled  and 
reviewed  to  investigate  the  mobilization  of  major 
elements  from  fossil  fuel  wastes.  Fly  ash  and 
bottom  ash  characteristics  were  similar.  Flue  gas 
desulfurization  (FGD)  sludge  and  oil  ash  data  were 
sparse.  The  ranges  of  concentrations  of  Al,  Ca,  and 
Fe  in  these  wastes  and  within  soils  were  similar. 
Concentrations  of  K,  Na,  Mg,  and  S  in  some 
wastes  exceeded  their  highest  concentrations  in 
soils.  Major  constituents  of  fly  ash  were  quartz, 
glass,  and  mullite;  minor  components  were  anhy- 
drite, lime,  periclase,  hematite,  and  magnetite.  The 
principal  compounds  in  FGD  sludges  were  sulfites, 
sulfates,  carbonates,  and  Ca  hydroxides.  The  oil 
ashes  contained  mainly  sulfates  and  oxides  of  Al, 
Na,  Fe,  and  Mg.  Water  extracts  of  fossil  fuel 
combustion  wastes  contained  significant  fractions 
of  Ca,  Mg,  K,  and  Na.  Leaching  of  fly  ash  showed 
that  initial  leachates  contained  high  concentrations 
of  Ca,  Na,  K,  and  S,  which  declined  and  eventual- 
ly reached  steady  states.  Only  negligible  Si,  Al,  Fe, 
and  Mg  were  leached  from  fly  ash.  An  approach 
combining  thermochemical  principles  with  chemi- 
cal and  mineralogical  data  was  suggested  to  pre- 
dict the  upper  limits  of  elemental  concentrations  in 
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leachates.  This  showed  that  secondary  solid  phases 
may  control  concentrations  of  Al,  Ca,  and  S  in  fly 
ash  extract  and  FGD  sludge  and  in  pore  waters 
from  fly  ash  lysimeters.  (See  also  W90-10184) 
(Cassar-PTT) 
W90-10184 


GEOCHEMICAL  FACTORS  CONTROLLING 
THE  MOBILIZATION  OF  INORGANIC  CON- 
STITUENTS FROM  FOSSIL  FUEL  COMBUS- 
TION RESIDUES:  II.  REVIEW  OF  THE 
MINOR  ELEMENTS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Environmental  Sciences  Dept. 
L.  E.  Eary,  D.  Rai,  S.  V.  Mattigod,  and  C.  C. 
Ainsworth. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  2,  p  202-204,  April/June  1990.  4  fig,  6  tab, 
104  ref.  Electric  Power  Research  Institute  Con- 
tract 2485-8. 

Descriptors:  'Ash,  'Geochemistry,  'Industrial 
wastes,  'Inorganic  compounds,  'Metals,  'Path  of 
pollutants,  'Water  pollution  sources,  Adsorption, 
Arsenic,  Barium,  Boron,  Cadmium,  Chemical  pre- 
cipitation, Chromium,  Coal  wastes,  Copper,  De- 
sorption,  Fly  ash,  Fuel,  Heavy  metals,  Hydrogen 
ion  concentration,  Land  disposal,  Leachates,  Lead, 
Manganese,  Mercury,  Molybdenum,  Nickel,  Oil 
wastes,  Selenium,  Soil  contamination,  Solubility, 
Solute  transport,  Strontium,  Trace  elements,  Vana- 
dium, Waste  disposal,  Weathering,  Zinc. 

An  approach  for  understanding  the  leachate  chem- 
istry of  fossil  fuel  wastes  (fly  ash,  flue  gas  desulfur- 
ization sludge,  coal  wastes,  oil  ash)  was  developed. 
It  considers  the  thermodynamics  of  specific  disso- 
lution/precipitation, adsorption/desorption,  and 
redox  speciation  reactions  occurring  during  weath- 
ering, as  well  as  empirical  data.  The  minor  ele- 
ments were  grouped  according  to  their  geochemi- 
cal  properties:  chalcophile  (As,  Cd,  Cu,  Pb,  Se, 
Zn);  lithophile  (Ba,  B,  Cr,  Mn,  Sr,  V);  and  sidero- 
phile  (Mo,  Ni).  The  effects  of  the  redox  state  on 
solubility  and  the  potential  causes  of  redox  trans- 
formation were  given  for  the  elements  of  interest. 
Eh-pH  diagrams  further  defined  the  redox  specia- 
tion of  As,  Cr,  Cu,  Mn,  Se,  and  V.  Solubility 
relationships  in  reducing  and  oxidizing  environ- 
ments expected  in  a  waste  disposal  environment 
were  discussed  for  each  element.  This  approach 
was  believed  more  suitable  than  previous  studies  of 
extraction  rates.  Fly  ash  contained  high  concentra- 
tions of  As,  B,  Pb,  Ni,  Se,  Sr,  V,  and  Zn,  and  oil 
ash  was  exceptionally  high  in  Cu,  Pb,  Ni,  V,  and 
Zn.  The  minor  elements  were  found  to  be  uneven- 
ly distributed  throughout  the  wastes,  being  en- 
riched in  the  small  particles  and  on  particle  sur- 
faces. (See  also  W90-10184)  (Cassar-PTT) 
W90-10185 


SOIL  NITRATE  ACCUMULATIONS  FOLLOW- 
ING NITROGEN-FERTILIZED  CORN  IN 
PENNSYLVANIA. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

G  W.  Roth,  and  R.  H.  Fox. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

19,  No.  2,  p  243-248,  April/June  1990.  2  fig,  4  tab, 

22  ref. 

Descriptors:  'Fertilizers,  'Nitrates,  'Path  of  pol- 
lutants, 'Pennsylvania,  'Soil  chemistry,  'Water 
pollution  sources,  Agricultural  runoff,  Corn, 
Groundwater  pollution,  Leaching,  Manure,  Nutri- 
ents, Runoff,  Soil  contamination. 

Accumulation  of  nitrates  in  soil  after  fertilization 
of  corn  was  studied  in  Pennsylvania  after  contami- 
nation of  surface  waters  and  groundwater  became 
a  serious  problem.  Soils  in  nine  experiments  were 
sampled  in  30.5-cm  increments  to  122  cm  after  the 
corn  harvest  of  either  1986  or  1987.  Five  of  these 
experiments  were  resampled  the  following  spring. 
The  soils  were  all  limestone-derived  silt  loams.  Soil 
nitrate  accumulation  to  120  cm,  averaged  over  the 
N  rates,  ranged  from  36  to  295  kg  nitrate/ha.  Sites 
dressed  with  manure  generally  had  greater  nitrate 
accumulation.  At  economic  optimum  nitrogen  fer- 
tilizer rates,  estimates  of  soil  nitrate  accumulation 
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to  120  cm  ranged  from  41  to  138  kg  N/ha.  Accu- 
mulations at  this  application  rate  averaged  74  kg/ 
ha  in  nonmanured  sites  and  94  kg/ha  in  responsive, 
manured  sites.  Soil  nitrate  accumulation  in  two 
check  treatments  on  manured  sites  where  no  yield 
response  to  N  occurred,  averaged  169  kg  nitrate/ 
ha.  In  the  long-term  experiment,  soil  nitrate  accu- 
mulation at  the  economic  optimum  N  rate  in  the 
manured  system  was  greater  (135  kg  N/ha)  than  in 
the  nonmanured  system  (115  kg  N/ha).  Changes  in 
soil  nitrate  accumulations  between  fall  and  spring 
were  variable,  but  often  a  substantial  accumulation 
remained  in  the  spring.  (Cassar-PTT) 
W9O-10187 


EXCHANGE  OF  PHOSPHORUS  FROM  SHAL- 
LOW SEDIMENTS  AT  NINE  ALBERTA 
LAKES. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-10188 


STREAMS  IN  THE  NEW  JERSEY  PINELANDS 
DIRECTLY  REFLECT  CHANGES  IN  ATMOS- 
PHERIC DEPOSITION  CHEMISTRY. 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 

Biology. 

M.  D.  Morgan. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

19,  No.  2,  p  296-302,  April/June  1990.  3  fig,  5  tab, 

26  ref. 

Descriptors:  *Acid  rain,  *Air  pollution,  'Chemis- 
try of  precipitation,  *New  Jersey,  *Path  of  pollut- 
ants, 'Stream  chemistry,  *Water  chemistry, 
♦Water  pollution  effects,  "Water  pollution  sources, 
Acidic  water,  Hydrogen  ion  concentration,  New 
Jersey  Pinelands,  Precipitation,  Streams,  Sulfates, 
Water  quality. 

The  major  ion  chemistry  of  precipitation  and  four 
undisturbed  streams  (Oswego  River,  Westecunk 
Creek,  East  Branch  Bass  River,  and  Wading 
River)  was  measured  in  the  New  Jersey  Pinelands 
in  1970-1971  and  in  1984-1988.  Ca  concentrations 
(in  micromole/liter),  corrected  for  sea  salt,  in  1970- 
1972  averaged  17.9  in  precipitation  and  16.8  in 
stream  water;  in  1984-1988,  9.1  in  precipitation  and 
11.7  in  stream  water.  Sulfate  concentrations  (in 
micromole/liter),  corrected  for  sea  salt,  in  1970- 
1972  averaged  42.7  in  precipitation  and  51.8  in 
stream  water;  in  1984-1988,  31.0  in  precipitation 
and  36.8  in  stream  water.  The  average  hydrogen 
ion  concentration  significantly  declined  in  all 
streams  from  57.1  to  34.0  micromole/liter.  The 
change  in  precipitation  and  stream  water  Mg  and 
K  was  less  consistent  but  was  generally  lower  in 
1984-1988.  The  direct  effect  of  precipitation  on 
stream  water  chemistry  in  at  this  site  suggested 
that  it  is  suitable  for  long-term  studies.  (Cassar- 
PTT) 
W90-10193 


SELENIUM  IMMOBILIZATION  IN  A  POND 
SEDIMENT  AT  KESTERSON  RESERVOIR. 

Golder  Associates,  Inc.,  Alameda,  CA. 

For   primary   bibliographic   entry   see   Field   5G. 

W90- 10194 


PROCESSES  OF  IRON  AND  MANGANESE  RE- 
TENTION IN  LABORATORY  PEAT  MICRO- 
COSMS SUBJECTED  TO  ACID  MINE  DRAIN- 
AGE. 

Villanova  Univ.,  PA.  Dept.  of  Biology. 

J.  Henrot,  and  R.  K.  Wieder. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

19,  No.  2,  p  312-320,  April/June  1990.  9  fig,  1  tab, 

41  ref. 

Descriptors:  'Acid  mine  drainage,  'Artificial  wet- 
land treatment,  'Geochemistry,  'Iron,  'Land 
treatment,  'Manganese,  'Path  of  pollutants,  'Peat, 
'Wastewater  treatment,  Biodegradation,  Biological 
wastewater  treatment,  Degradation,  Metals,  Mi- 
crobial degradation,  Mine  drainage,  Mine  wastes, 
Wetlands. 

Despite  increasing  use  of  constructed  wetlands  for 
treatment  of  metal-enriched  acid  coal  mine  drain- 


age, the  biotic  and  abiotic  mechanisms  of  metal 
retention  in  such  wetlands  are  poorly  understood. 
The  processes  responsible  for  Fe  and  Mn  retention 
in  peat  and  the  effects  of  microbial  activity,  pH, 
temperature,  and  metal  concentration  in  acid  coal 
mine  drainage  were  studied  in  laboratory  micro- 
cosms. The  30  g  of  fresh  sphagnum  peat  was 
repeatedly  flushed  (up  to  108  times)  with  20  ml  of 
synthetic  acid  mine  drainage  water  at  pH  3.5.  Of 
the  four  major  processes  of  metal  cation  retention 
in  peat  (cation  exchange,  complexation  with  peat 
organic  matter,  precipitation  as  oxide,  and  precipi- 
tate as  sulfide),  Fe  oxidation  and  Fe  binding  on 
peat  organics  were  predominant,  with  Fe  oxides 
and  organically  bound  Fe  making  up,  respectively, 
62  and  22%  of  the  total  Fe  in  the  peat  at  the  end  of 
the  experiment.  Fe  complexation  reached  satura- 
tion at  12  mg  Fe/g  of  dry  peat;  Fe  oxide  concen- 
tration in  peat  increased  steadily  throughout  the 
experiment.  At  pH  3.5  Fe  oxide  precipitation  was 
depressed  by  the  addition  of  formaldehyde  (an 
antimicrobial  agent),  suggesting  that  the  process 
was  microbially  mediated.  Iron  oxide  precipitation 
was  greater  at  pH  5.5  than  at  3.5  and  less  depressed 
at  pH  5.5  than  3.5  by  the  presence  of  formalde- 
hyde. Low  temperature  (<15  C)  diminished  the 
efficiency  of  peat  to  remove  Fe  from  the  drainage 
water  as  did  a  high  Fe  concentration  (>100  mg/ 
liter).  Manganese  retention  in  peat  was  much  less 
than  that  of  Fe;  the  chemical  form  was  almost 
exclusively  exchangeable  Mn(++).  Retention  of 
Fe(+  +)  in  peat  was  not  affected  by  the  presence 
of  MN(++).  Iron  oxides  accumulated  in  peat 
were  not  readily  resolubilized  by  photoreduction, 
microbial  Fe(+  +  +)  reduction  under  reducing 
conditions,  and  exposure  to  simulated  acid  precipi- 
tation. (Cassar-PTT) 
W90-10195 


SEWAGE  SLUDGE  EFFECTS  ON  SOIL  AND 
PLANT  QUALITY  IN  A  DEGRADED,  SEMI- 
ARID  GRASSLAND. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-10196 


CONTENT  AND  FRACTIONATION  OF  HEAVY 
METALS  IN  WATER  TREATMENT  SLUDGES. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W90- 10197 


EFFECT  OF  NITRATE  AND  ORGANIC 
MATTER  UPON  MOBILITY  OF  SELENIUM 
IN  GROUNDWATER  AND  IN  A  WATER 
TREATMENT  PROCESS. 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
O.  Weres,  H.  R.  Bowman,  A.  Goldstein,  E.  C. 
Smith,  and  L.  Tsao. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 
No.  3/4,  p  251-272,  February  1990.  11  fig,  3  tab,  15 
ref.  Department  of  Interior  Interagency  Agree- 
ment 8-AA-20-06330  and  Department  of  Energy 
Contract  DE-AC03-76SF00098. 

Descriptors:  'California,  'Kesterson  Reservoir, 
♦Lakes,  'Nitrates,  'Path  of  pollutants,  'Ponds, 
'Sediments,  'Selenium,  'Wastewater  treatment, 
'Water  pollution  treatment,  'Water  quality  con- 
trol, Agricultural  water,  Geochemistry,  Ground- 
water pollution,  Lake  restoration,  Organic  matter, 
Reservoirs,  Wastewater  disposal. 

The  removal  of  selenium  by  natural  processes  from 
Kesterson  Reservoir,  California,  was  studied  in  the 
laboratory.  This  body  served  as  a  storage  and 
evaporation  facility  for  Se-contaminated  agricul- 
tural drain  water.  Column  studies  of  the  pond 
water  and  organic-rich  sediment  showed  that  the 
presence  of  nitrate  destroyed  the  ability  of  the 
pond  sediment  to  remove  Se.  This  was  attributed 
to  the  mildly  oxidizing  conditions  which  inhibited 
microbial  fixation  of  Se.  In  the  absence  of  nitrate, 
relatively  reducing  conditions  prevailed  and  Se 
was  quickly  removed.  Glucose  in  the  presence  of 
nitrate  also  produced  good  Se  removal.  A  small 
pilot  plant  was  set  up  to  duplicate  the  natural  Se 
removal  process  at  the  reservoir.  From  September 
through  November  1 1  the  Se  concentration  in  the 
tank  was  only  slightly  lower  than  in  the  feed  water 


(200  to  350  ppb).  When  the  nitrate  started  to  break 
through  the  sediment  on  about  day  50,  Se  concen- 
trations began  to  increase.  Typically,  this  water 
treatment  removed  about  94%  of  the  Se  and  con- 
verted an  additional  2%  to  volatile  form.  Roughly 
40%  of  the  nitrate  was  removed  from  the  water  in 
the  main  tank.  When  nitrate-rich  water  (127  mg/L) 
was  placed  in  the  pilot  system,  the  sediment  could 
no  longer  remove  Se  from  the  water.  Column 
studies  with  mineral  soils  (no  significant  organic 
matter)  collected  from  the  reservoir.  Both  nitrate 
and  sterilization  of  the  soil  blocked  Se  removal. 
(Cassar-PTT) 
W90- 10201 


LIMITED  DOWNWARD  MIGRATION  OF 
POLLUTANT  METALS  (CU,  ZN,  NI,  AND  PB) 
IN  ACIDIC  VIRGIN  PEAT  SOILS  NEAR  A 
SMELTER. 

Basilicata  Univ.,  Potenza  (Italy).  1st.  di  Chimica 

Agraria  e  Forestale. 

S.  Dumontet,  M.  Levesque,  and  S.  P.  Mathur. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 

No.  3/4,  p  329-342,  February  1990.  1  fig,  5  tab,  29 

ref. 

Descriptors:  'Heavy  metals,  'Industrial  wastes, 
'Path  of  pollutants,  'Peat,  Air  pollution,  Cadmi- 
um, Canada,  Copper,  Deposition,  Lead,  Metals, 
Nickel,  Phytotoxicity,  Quebec,  Smelters,  Soil  con- 
tamination, Toxicity,  Zinc. 

The  distribution  of  pollutant  heavy  metals  was 
determined  in  1 1  acidic  virgin  peat  profiles  located 
along  two  transects  (north-northeast  and  east- 
southeast)  moving  away  from  a  smelter  plant  in  the 
Noranda  region  of  Quebec.  Metals  were  measured 
in  15-cm  levels  up  to  100  cm  at  some  sites.  The  0  to 
15-cm  level  nearest  the  smelter  contained  the  high- 
est metals  concentrations.  On  the  north-northeast 
transect  at  1  km  from  the  smelter  and  in  the  0  to 
15-cm  layer  metals  concentrations  (ppm)  were  Cu, 
5525;  Zn,  884;  Ni,  17;  Cd,  66,  and  Pb,  1617.  These 
decreased  to  134,  125,  7,  7.8,  and  190  ppm,  respec- 
tively, at  25  km  from  the  smelter.  On  the  east- 
southeast  transect  at  3.7  km  and  in  the  0  to  15-cm 
layer  metals  concentrations  (ppm)  were  Cu,  1803; 
Zn,  799;  Ni,  25;  Cd,  54;  and  Pb,  856.  These  de- 
creased to  28,  251,  14,  5.5,  and  122  ppm,  respec- 
tively at  42.5  km.  The  pH  of  the  peat  decreased 
with  distance  from  the  smelter,  from  4.4  near  the 
smelter  to  2.9  at  25  km.  The  threshold  for  phyto- 
toxicity from  metals  was  reached  at  three  sites.  For 
copper,  the  whole  100-cm  depth  seemed  to  have 
been  enriched  to  various  extents  at  several  sites. 
For  the  other  metals,  concentrations  dropped  off 
sharply  in  the  15  to  30-cm  layer  and  usually 
reached  a  minimum  in  the  second  or  third  15-cm 
layer.  The  distribution  and  enrichment  ratios  in  the 
profiles  showed  that  Cu,  Zn,  and  Cd  had  relatively 
greater  mobility  than  Pb.  (Cassar-PTT) 
W90- 10203 


EFFECTS  OF  ROAD  DEICING  SALT  ON 
CHLORIDE  LEVELS  IN  FOUR  ADIRONDACK 
STREAMS. 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Newcomb.  Adirondak  Eco- 
logical Center. 

C.  L.  Demers,  and  R.  W.  Sage. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 
No.  3/4,  p  369-373,  February  1990.  2  fig,  1  tab,  7 
ref. 

Descriptors:  'Chlorides,  'Deicers,  'Lakes,  'Path 
of  pollutants,  'Runoff,  'Salts,  'Streams,  Adiron- 
dack Mountains,  New  York,  Rich  Lake,  Roads, 
Water  pollution  sources. 

A  two-year  study  was  conducted  in  1987  and  1988 
to  determine  the  effects  of  road  salt  runoff  from 
New  York  State  highway  28N  on  chloride  levels 
in  four  tributary  streams  to  Rich  Lake  in  the 
central  Adirondack  Mountains  of  New  York.  All 
four  study  streams  showed  significant  increases  in 
chloride  concentrations  at  sampling  stations  locat- 
ed 50  and  100  m  downstream  from  the  highway. 
Chloride  concentrations  in  downstream  samples 
were  as  much  as  31  times  higher  than  comparative 
upstream  samples.  Mean  chloride  concentrations 
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(mg/L)  100  m  downstream  in  the  four  brooks  were 
1.77,  17.03,  7.54,  and  3.58.  Elevated  chloride  levels 
continued  throughout  the  6-month  period  follow- 
ing the  end  of  winter  salt  applications.  A  water 
chemistry  profile  developed  for  Rich  Lake  re- 
vealed a  slight  increase  in  chloride  content  at 
lower  depths.  At  18  m  depth,  chloride  was  3.69 
mg/L  which  was  2.5  times  higher  than  the  2-m 
depth  chloride  level  of  1.50  mg/L.  (Cassar-PTT) 
W90- 10204 


INVESTIGATION  OF  AN  ALUMINUM  HY- 
DROXIDE INCRUSTATION  IN  A  RURAL 
WATER  SUPPLY  (ALUMINIUMHYDROXID- 
ABLAGERUNG  IN  EINER  WASSERLEITUNG). 

Bonn  Univ.  (Germany,  F.R.).  Hygiene  Inst. 
H.  F.  Schoeler,  K.  Frensch,  and  D.  Schoenen. 
Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWABAQ,  Vol.  23,  No.  2,  p  45-48,  April  1990.  2 
fig,  3  tab,  19  ref.  English  summary. 

Descriptors:  'Aluminum  hydroxide,  *Pipes, 
•Water  pollution  sources,  *Water  supply,  'Water 
treatment,  Chemical  precipitation,  Rural  areas, 
Trace  metals,  Water  quality. 

In  a  rural  water  supply  of  the  Eifel  mountains, 
incrustations  of  a  pipe  network  were  investigated 
by  means  of  microbeam  analysis.  Aluminum  was 
found  as  the  main  constituent  with  traces  of  iron, 
silicate,  sulfate,  potassium,  and  sodium.  The  raw 
water  had  a  pH  of  5.0  and  an  Al  content  of  7.5  to 
14  mg/L.  After  filtration  through  magnesium  lime- 
stone, the  pH  increased  to  7.65.  During  transport 
to  an  elevated  reservoir,  Al  precipitated  as  alumi- 
num hydroxide  and  pH  decreased  to  6.3.  (Author's 
abstract) 
W90- 10205 


SOLUBILnY  OF  MAJOR  SPECIES  IN  PRE- 
CIPITATION: FACTORS  OF  VARIATION. 

Paris-7  Univ.  (France).  Lab.  de  Physico-Chimie  de 

PAtmosphere. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-10210 


ATMOSPHERIC  POLLUTION  IN  BEIJING, 
CHINA,  AS  RECORDED  IN  SEDTMENTS  OF 
THE  SUMMER  PALACE  LAKE. 

Academia  Sinica,  Beijing  (China).  Research  Center 

for  Eco-Environmental  Sciences. 

M.  Z.  Mao,  J.  Y.  Liu,  K.  K.  Bertine,  M.  Koide, 

and  E.  D.  Goldberg. 

Environmental  Conservation  EVCNA4,  Vol.   16, 

No.   3,   p   233-236,   Autumn    1990.   5   tab,   9  ref. 

Descriptors:  *Air  pollution,  *Coal,  *Fly  ash, 
•Heavy  metals,  "Lake  sediments,  'Sediment  con- 
tamination, Aluminum,  Beijing,  China,  Compari- 
son studies,  Copper,  Emission  control,  Iron,  Lead, 
Magnesium,  Magnetite,  Manganese,  Nickel,  Sedi- 
ment analysis,  Titanium,  X-ray  fluorescence,  Zinc. 

The  sediments  of  the  Summer  Palace  Lake  were 
analyzed  to  determine  the  historical  records  of 
metal  pollution  resulting  from  extensive  coal-burn- 
ing and  industrial  activity  in  Beijing.  Standard  x- 
ray  fluorescence  methods  were  used  to  analyze 
metals;  valid  time-frame  was  based  upon  Pb-210 
geochronology;  and  the  magnetic  susceptibility 
measurements  used  on  an  AC  bridge.  Increase 
levels  of  some  metals  (Zn,  Cu,  Ni,  Fe,  Mn,  Ti,  Al, 
Mg  and  Pb)  occur  within  the  uppermost  7  cm 
(corresponding  to  the  last  fifty  years.  Magnetite 
concentrations  measurably  increase  towards  the 
surface  at  about  4  cm  depth,  which  corresponds  to 
about  AD  1958.  Both  the  heavy  metals  and  magne- 
tite concentrations  in  the  upper  sediment  layer 
indicate  their  origin  in  fly  ash.  The  fluxes  of  heavy- 
metals  and  the  fly-ash  component  magnetite  from 
coal-burning,  to  sediments  of  the  Lake  have  in- 
creased measurably  over  the  last  fifty  years.  The 
excess  metal  contents  and  the  magnetite  are  attrib- 
uted to  the  combustion  of  coal.  These  fluxes  can  be 
reduced  by  the  installation  of  appropriate  emission 
controls  at  the  coal-burning  facilities  .  (Feder- 
PTT) 
W90-10214 


ADSORPTION  AND  DESORPTION  OF 
PERCHLOROETHYLENE  IN  SOILS,  PEAT 
MOSS,  AND  GRANULAR  ACTIVATED 
CARBON. 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

R.  Zytner,  N.  Biswas,  and  J.  K.  Bewtra. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  6,  p  798-806,  December  1989.5  fig,  10 
tab,  45  ref. 

Descriptors:  'Activated  carbon,  *Adsorption-de- 
sorption,  'Granular  activated  carbon,  'Path  of  pol- 
lutants, 'Soil  contamination,  'Sphagnum,  Adsorp- 
tion kinetics,  Groundwater  pollution,  Hydrogen 
ion  concentration,  Isotherms,  Organic  solvents, 
Peat  soils,  Perchloroethylene. 

One  of  the  most  frequently  found  organic  chemi- 
cals in  groundwater  is  perchloroethylene  (PCE),  a 
common  dry  cleaning  solvent.  Very  little  informa- 
tion is  available  in  the  literature  to  predict  the 
behavior  of  PCE  in  soil  as  it  migrates  toward  the 
groundwater.  Of  all  the  processes  involved  in  this 
migration,  adsorption  is  considered  the  most  signif- 
icant. Studies  were  conducted  to  evaluate  the  ad- 
sorption-desorption  isotherms  of  PCE,  in  two  soils, 
peat  moss,  and  granular  activated  carbon.  The 
results  obtained  followed  the  Freundlich  Isotherm, 
and  the  organic  carbon  content  of  the  media  was 
the  most  significant  controlling  factor  in  the  ad- 
sorption-desorption  process.  The  peat  moss  exhib- 
ited the  highest  residual  saturation  concentration 
for  pure  PCE  amongst  all  the  media  tested.  The 
desorption  studies  indicated  that  PCE  had  medium 
mobility  in  soil  and  was  not  significantly  affected 
by  moderate  changes  in  pH.  (Creskoff-PTT) 
W90-10233 


CALCULATING  THE  LOAD  OF  ORGANIC 
CARBON  TO  THE  APHOTIC  ZONE  IN  EU- 
TROPHICATED  COASTAL  WATERS. 

Tromsoe   Univ.    (Norway).    Inst,    for   Biologi   og 

Geologi. 

P.  Wassmann. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 

4,   p    183-187,   April    1990.   3   fig,    1   tab,   22  ref. 

Descriptors:  'Aphotic  zone,  'Coastal  waters,  'Dis- 
solved organic  carbon,  'Eutrophication,  'Organic 
carbon,  'Path  of  pollutants,  Atlantic  Ocean,  Math- 
ematical analysis,  Mathematical  equations,  Ocean 
bottom,  Water  pollution  effects. 

The  load  of  particulate  organic  carbon  (POC) 
during  lengthy  time  intervals  to  the  aphotic  zone 
and  the  bottom  of  coastal  areas  of  the  boreal  North 
Atlantic  can  be  expressed  by  a  power  model  relat- 
ing the  sedimentation  of  POC  out  of  the  euphotic 
zone  to  the  total  primary  production.  The  load  of 
POC  can  be  calculated  with  high  precision  when 
the  total  primary  production  is  known  and  hori- 
zontal transport  of  water  is  of  minor  significance. 
The  trend  in  annual  total  primary  production  esti- 
mates from  the  Kattegat  was  studied  for  a  time 
interval  of  40  years.  A  substantial  increase  was 
recorded  in  the  southern  Kattegat  and  interpreted 
as  a  consequence  of  eutrophication.  The  sedimen- 
tation of  POC  increased  by  about  140  and  250% 
during  that  time  period.  The  increase  in  the  POC 
flux  to  the  aphotic  zone  is  sufficient  to  reduce  the 
oxygen  concentration  in  a  8  m  deep  layer  of 
bottom  water  to  zero.  The  wide  spread  occurrence 
of  low  oxygen  concentrations  and  anoxia  can  thus 
be  easily  explained  by  increased  export  of  organic 
matter  to  the  bottom  layer  due  to  eutrophication. 
Combined  primary  production  and  sedimentation 
measurements  as  well  as  the  use  of  mathematical 
models  for  the  estimation  of  the  organic  carbon 
load  to  the  aphotic  zone  represent  a  new  and 
promising  approach  to  study,  monitor,  and  control 
marine  eutrophication.  (Author's  abstract) 
W90- 10242 


PATTERNS  OF  CYCLIC  ORGANOCHLORINE 
CONTAMINATION  IN  LIVERS  OF  MALE 
PLEURONECTIFORMES  FROM  THE  NORTH 
SEA,  WINTER  1987. 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 
chemie  und  Lebensmittelschemie. 
R.  Knickmeyer,  and  H.  Steinhart. 


Sources  Of  Pollution — Group  5B 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 
4,  p    187-189,   April    1990.   4  fig,    1   tab,    18  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Fate  of 
pollutants,  'Fish,  'North  Sea,  'Path  of  pollutants, 
'Pesticide  residues,  'Water  pollution  sources, 
DDE,  Gas  chromatography,  Hexachlorobenzene, 
Lindane,  Polychlorinated  biphenyls,  Tissue  analy- 


Regional  differences  in  some  organochlorines 
during  winter  were  determined  in  the  livers  of 
male  flatfish  of  the  North  Sea.  Gas  chromatogra- 
phy showed  that  the  livers  were  most  contaminat- 
ed with  PCBs  (0.18-2.3  microg/g),  followed  by 
p,p'-DDE  (15-915  ng/g),  Lindane  (2-95  ng/g)  and 
hexachlorobenzene  (2-62  ng/g).  The  contamination 
corresponds  to  the  input  pattern  of  rivers  to  the 
North  Sea.  (Creskoff-PTT) 
W90- 10243 


EFFECT  OF  POLLUTION  SOURCES  ON 
METAL  CONCENTRATION  IN  SEDIMENT 
CORES  FROM  THE  GULF  OF  AQABA  (RED 

SEA). 

Yarmouk  Univ.,  Irbid  (Jordan).  Dept.  of  Earth  and 

Environmental  Sciences. 

A.  H.  Abu-Hilal,  and  M.  M.  Badran. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 

4,  p   190-197,  April    1990.   3  fig,   3  tab,   39  ref. 

Descriptors:  'Metals,  'Sediment  analysis,  'Trace 
metals,  'Water  pollution  sources,  Cadmium, 
Cobalt,  Copper,  Distribution  patterns,  Gulf  of 
Aqaba,  Iron,  Jordan,  Lead,  Manganese,  Organic 
carbon,  Path  of  pollutants,  Red  Sea,  Zinc. 

Sediments  in  the  northeastern  portion  of  the  Gulf 
of  Aqaba,  Jordan,  contain  high  Cd,  Co,  Cu,  Fe, 
Mn,  Pb,  and  Zn  concentrations  which  originated 
from  metal  pollutants  discharged  into  the  water  of 
the  Gulf  from  permanent  sources  of  pollution.  The 
contribution  of  each  source  to  the  selected  site  was 
assessed  on  the  basis  of  metal  abundances,  patterns 
of  distribution,  relative  proportions  of  metals  and 
other  sediment  parameters.  The  pattern  of  trace 
metal  distributions  in  sediments  follows  the  distri- 
bution of  organic  carbon.  In  the  heavily  polluted 
sites  in  a  port  area  and  near  sewage  outlets,  the 
surface  and  vertical  distributions  of  trace  elements 
are  similar  to  the  distributions  of  organic  carbon, 
total  phosphate-phosphorus  and  fluoride  which 
were  derived  over  the  past  three  decades  from 
local  release  from  deposited  phosphate  rock  parti- 
cles, raw  sewage,  old  barges,  boat  and  ship  activi- 
ties in  addition  to  the  recent  industrial  discharges 
in  the  southern  section  of  the  study  area.  A  linear 
and  significant  relationships  was  observed  between 
the  values  of  the  acid  teachable  (biologically  avail- 
able) and  the  corresponding  total  element  concen- 
tration for  Cd,  Co,  Cu,  Pb,  Zn,  and  Fe.  (Creskoff- 
PTT) 
W90- 10244 


PENETRATION  MODEL  PARAMETER  ESTI- 
MATION FROM  DYNAMIC  PERMEABILITY 
MEASUREMENTS. 

Toledo  Univ.,  OH.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2G. 
W90- 10246 


CADMIUM  BUFFERING  CAPACITY  AND  AC- 
CUMULATION IN  SWISS  CHARD  IN  SOME 
SLUDGE-AMENDED  SOILS. 

Washington  State  Univ.,  Puyallup.  Western  Wash- 
ington Research  and  Extension  Center. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 10248 


NITROGEN  MANAGEMENT  AND  NITRIFICA- 
TION INHIBTTOR  EFFECTS  ON  NITROGEN- 
15  UREA:  I.  YIELD  AND  FERTILIZER  USE 
EFFICIENCY. 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agronomy. 
For  primary  bibliographic   entry   see   Field   5G. 
W90- 10249 
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NITROGEN  MANAGEMENT  AND  NITRIFICA- 
TION INHIBITOR  EFFECTS  ON  NTTROGEN- 
15  UREA:  II.  NITROGEN  LEACHING  AND 
BALANCE. 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agronomy. 
For   primary   bibliographic   entry   see   Field   5G. 
W90- 10250 


NITROGEN-FERTILIZATION  RATE  AND 
SOIL  NITRATE  DISTRIBUTION  FOR  MI- 
CROIRRIGATED  SUGARCANE. 

Gulf  Coast  Research  and  Education  Center,  Bra- 

denton,  FL. 

C.  D.  Stanley,  R.  E.  Green,  M.  A.  Khan,  and  L.  T. 

Santo. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  1,  p  217-222,  January /February  1990. 

7  fig,  1 1  ref. 

Descriptors:  *Agriculture,  'Fertilizers,  "Irrigation, 
•Nitrates,  'Nitrogen  compounds,  'Path  of  pollut- 
ants, 'Soil  analysis,  'Water  pollution  sources,  Ag- 
ricultural chemicals,  Field  tests,  Groundwater  pol- 
lution, Root  zone,  Water  management. 

Concern  continues  to  grow  over  the  fate  of  chemi- 
cals used  in  agricultural  production  and  the  associ- 
ated potential  for  groundwater  contamination. 
Management  practices  can  directly  influence  the 
efficiency  of  inorganic  fertilizer  use  by  crops,  and 
can  affect  the  amount  that  moves  away  from  the 
root  zone.  A  field  study  was  conducted  to  investi- 
gate the  effect  of  three  N-fertilization  rates  (17.8, 
9.1,  and  6.0  kg/ha/ wk)  on  N03  distribution  and 
movement  for  the  first  24  wk  of  growth  of  microir- 
rigated  sugarcane  (Saccharum  officinarum  L.  ) 
grown  on  a  Wahiawa  silty  clay  (clayey,  kaolinitic, 
isohyperthermic  Tropeptic  Eutrustox).  One  un- 
cropped  treatment  receiving  9.1  kg/ha/wk  was 
included  for  evaluation  without  crop  uptake.  The 
plots  received  irrigation  daily,  with  N  being  ap- 
plied once  weekly.  Clusters  of  soil-solution  extrac- 
tion tubes  were  installed  at  depths  of  15,  45,  and  75 
cm  from  the  soil  surface  and  0,  30.5,  61,  91.5,  and 
122  cm  away  from  microirrigation  emitters  to  de- 
termine N03  distribution  patterns  on  a  weekly 
basis.  Soil  water  potential  was  monitored  with 
tensiometers  placed  at  similar  locations.  Results 
showed  that  all  N  levels  were  applied  excessively 
early  in  the  season  and  exhibited  N03  leaching 
beyond  the  root  zone.  Data  collected  at  22  wk 
after  planting  showed  that  the  6.0  kg/ha/wk  rate 
had  low  N03  concentrations  through  the  soil  pro- 
file, indicating  a  N-rate  closer  to  crop  require- 
ments. Daily  irrigation  applications  were  probably 
excessive  and  may  have  contributed  to  loss  of  N03 
from  the  root  zone  for  all  treatments.  This  study 
demonstrated  that  a  dynamic  approach  to  fertiliza- 
tion and  irrigation  needs  to  be  developed  to  mini- 
mize water  and  nutrient  losses  from  the  crop  root 
zone.  (Author's  abstract) 
W90- 10255 


AMMONIA  VOLATILIZATION  FROM  UREA 
AS  INFLUENCED  BY  SOIL  TEMPERATURE, 
SOIL  WATER  CONTENT,  AND  NITRIFICA- 
TION AND  HYDROLYSIS  INHIBITORS. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
D.  E.  Clay,  G.  L.  Malzer,  and  J.  L.  Anderson. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  1,  p  263-266,  January/February  1990. 
2  fig,  17  ref. 

Descriptors:  'Agriculture,  'Ammonia,  'Fertilizers, 
•Nitrification,  'Path  of  pollutants,  'Soil  tempera- 
ture, 'Soil  water,  'Volatility,  'Water  pollution 
sources,  Field  tests,  Hydrogen  ion  concentration, 
Hydrolysis,  Inhibitors,  Laboratory  methods,  Soil 
analysis,  Soil  physical  properties,  Ureas,  Vegetable 
crops. 

Residue  cover  influences  temperature  and  water 
gradients  in  the  soil  profile.  Changes  in  the  physi- 
cal environment  of  the  soil  influence  NH3  volatili- 
zation from  urea-containing  fertilizers.  Field  and 
laboratory  experiments  were  conducted  to  investi- 
gate the  influence  of  residue-cover-induced 
changes  in  soil  water  and  temperature  on  NH3 
volatilization  as  impacted  by  urea  treatment  with  a 
nitrification  and  urease  inhibitor.  Fertilizer  treat- 
ments were  urea,  urea  plus  dicyandiamide  (DCD), 


urea  plus  N-(n-butyl)thiophosphoric  triamide 
(NBPT),  and  urea  plus  NBPT  and  DCD.  Follow- 
ing fertilizer  application,  the  soil  was  either  left 
bare  or  covered  with  corn  (Zea  mays  L.)  residue. 
Every  3  h  over  a  4-d  period,  water  potential,  soil 
temperature,  C02  production,  and  NH3  volatiliza- 
tion were  measured.  The  influence  of  fertilizer 
treatments  on  soil  pH  was  determined  in  a  labora- 
tory incubation  experiment  conducted  over  8  d 
under  controlled  environmental  conditions.  Treat- 
ments were  similar  to  the  field  experiment,  with 
NH3  volatilization,  pH  and  C02  production  meas- 
ured daily.  The  NH3-volatilization  rate  in  the  field 
was  highest  2  d  after  urea  application  at  a  time  that 
corresponded  with  daily  maximum  soil  tempera- 
ture and  decreasing  soil  water  content.  Residue 
cover  reduced  NH3  volatilization.  Volatilization  of 
NH3  as  a  result  of  urea  application  was  not  in- 
creased when  urea  was  treated  with  DCD.  Ammo- 
nia volatilization  as  a  result  of  urea  treatment  with 
NBPT  was  reduced  by  100  times  over  untreated 
urea.  During  an  incubation  experiment,  soil  pH 
increased  from  6.5  to  7.2  in  the  urea-NBPT,  and 
from  6.5  to  9.0  in  the  urea  and  urea-DCD  treat- 
ments. Associated  with  the  pH  increase  in  the 
urea-NBPT  treatment  was  a  reduction  in  C02 
production  when  compared  with  the  untreated 
soil.  (Author's  abstract) 
W90-10256 


SEASONAL  VARIATION  IN  COPPER  AND 
ZINC  CONCENTRATIONS  IN  THREE  TALI- 
TRID  AMPHIPODS  (CRUSTACEA). 

Queen  Mary  Coll.,  London  (England).  Centre  for 
Research  in  Aquatic  Biology. 
P.  S.  Rainbow,  and  P.  G.  Moore. 
Hydrobiologia  HYDRB8,  Vol.  196,  No.  1,  p  65-72, 
May  1990.  2  fig,  8  tab,  8  ref. 

Descriptors:  'Amphipods,  'Bioaccumulation, 
'Copper,  'Path  of  pollutants,  'Seasonal  variation, 
'Zinc,  Cumbrae  Island,  Scotland,  Tissue  analysis. 

Cu  and  Zn  concentrations  were  determined  for 
three  talitrid  amphipods,  Orchestia  gammarellus 
(Pallas),  O.  mediterranea  Costa  and  Talitrus  salta- 
tor  (Montagu),  collected  at  two-monthly  intervals 
in  1987  from  sites  on  Great  Cumbrae  Island,  Firth 
of  Clyde,  Scotland.  To  account  for  size  effects,  log 
transformed  Cu  and  Zn  concentrations  were  re- 
gressed against  log  dry  weight  for  each  bimonthly 
sample  of  each  species,  and  compared  by  analysis 
of  covariance.  Copper  concentrations  in  O.  gam- 
marellus were  significantly  raised  in  March  1987, 
and  lowered  in  November  1987.  Copper  concen- 
trations in  O.  mediterranea  and  T.  saltator  were 
significantly  lower  in  November  1987.  Cu  concen- 
trations differed  interspecifically  in  the  order  O. 
gammarellus  >  O.  mediterranea  >  T.  saltator. 
There  was  no  significant  intraspecific  seasonal  var- 
iation in  zinc  concentration  in  any  of  the  three 
species.  Zn  concentrations  differed  interspecifical- 
ly in  the  order  T.  saltator  >  O.  gammarellus  >  O. 
mediterranea.  (Author's  abstract) 
W90- 10270 


LOCATION  OF  COPPER  IN  LARVAE  OF 
PLECTROCNEMIA  CONSPERSA  (CURTIS) 
(TRICHOPTERA)  EXPOSED  TO  ELEVATED 
METAL  CONCENTRATIONS  IN  A  MINE 
DRAINAGE  STREAM. 

Plymouth  Polytechnic  (England).  Dept.  of  Biolog- 
ical Sciences. 

S.  T.  Darlington,  and  A.  M.  Gower. 
Hydrobiologia  HYDRB8,  Vol.  196,  No.  1,  p  91- 
100,  May  1990.  5  fig,  1  tab,  19  ref. 

Descriptors:  'Bioaccumulation,  'Caddisflies, 
•Copper,  'Mine  drainage,  'Path  of  pollutants, 
Aquatic  insects,  Stream  biota,  Sulfur,  Toxicity, 
Trace  metals. 

Using  histological  techniques  together  with  trans- 
mission electron  microscopy  and  X-ray  microana- 
lysis, copper-containing  granules  (which  also  con- 
tain significant  amounts  of  sulfur)  have  been  ob- 
served in  the  cells  of  the  malpighian  tubules  and  in 
the  subcuticular  region  of  larvae  of  Plectrocnemia 
conspersa.  it  is  suggested  that  the  granules  in  both 
these  regions  are  primarily  pigment  granules, 
which  provide  a  mechanism  for  taking  potentially 


toxic  concentrations  of  copper  (and  possible  other 
metals)  out  of  circulation.  This  mechanism  of  metal 
tolerance  may  in  part  account  for  the  reported 
occurrence  of  larvae  of  P.  conspersa  in  waters 
with  elevated  concentrations  of  trace  metals.  (Au- 
thor's abstract) 
W90- 10271 


DISTRIBUTION  OF  METALS  IN  A  POLLUT- 
ED AQUIFER:  A  COMPARISON  OF  AQUIFER 
SUSPENDED  MATERIAL  TO  FINE  SEDI- 
MENTS OF  THE  ADJACENT  ENVIRONMENT. 

Weizmann    Inst,    of  Science,   Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

M.  Magaritz,  A.  J.  Amiel,  D.  Ronen,  and  M.  C. 

Wells. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

5,  No.  4,  p  333-347,  May  1990.  3  fig,  3  tab,  39  ref. 

Descriptors:  'Aquifers,  'Groundwater  pollution, 
•Heavy  metals,  'Israel,  'Path  of  pollutants, 
'Wastewater  irrigation,  Agricultural  runoff, 
Copper,  Iron,  Leaching,  Manganese,  Silver,  Sus- 
pended solids,  Water  pollution  sources,  Zinc. 

Metal  concentrations  were  determined  for  ground- 
water suspended  matter  from  a  site  in  the  coastal 
aquifer  of  Israel  which  has  been  irrigated  with 
secondary  sewage  effluents  since  the  1960's.  Sus- 
pended matter  was  collected  from  the  aquifer  satu- 
rated zone  by  pumping  and  by  a  multi-layer  sam- 
pler. Fine  sediments  were  collected  from  both  the 
unsaturated  and  saturated  zones  of  the  contaminat- 
ed aquifer,  as  well  as  from  an  adjacent  uncontamin- 
ated  environment.  Ag,  Cu,  Fe,  Mn  and  Zn  were 
leached  from  the  samples  in  three  sequential  chem- 
ical extractions  which  are  taken  to  represent  the 
carbonate,  organic  and  oxide  phases.  Comparison 
of  the  aquifer  samples  to  those  of  the  adjacent 
environment  showed  that  Fe  and  Mn  are  primarily 
enriched  in  non-mobile  fine  sediments  and  not  in 
suspended  matter,  whereas  the  concentrations  of 
Zn,  Cu  and  Ag  show  up  to  an  order  of  magnitude 
enrichment  in  the  mobile  suspended  matter  in 
groundwater.  The  enrichment  of  these  metals  in 
the  suspended  matter  indicates  that  metals  from 
sewage  effluents  and  agricultural  activities  have 
reached  the  groundwater.  (Author's  abstract) 
W90- 10278 


MODELING  MULTICOMPONENT  ORGANIC 
CHEMICAL  TRANSPORT  IN  THREE-FLUID- 
PHASE  POROUS  MEDIA. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

J.  J.  Kaluarachchi,  and  J.  C.  Parker. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
5,  No.  4,  p  349-374,  May  1990.  12  fig,  2  tab,  21  ref, 
append.  EPA  Contract  CR-8 12073-01. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Multiphase  flow,  'Organic  compounds,  'Path 
of  pollutants,  'Porous  media,  Diffusion,  Mass 
transfer,  Mathematical  equations,  Mathematical 
studies,  Porosity,  Simulation  analysis. 

A  two-dimensional  finite-element  model  was  de- 
veloped to  predict  coupled  transient  flow  and  mul- 
ticomponent  transport  of  organic  chemicals  which 
can  partition  between  nonaqueous  phase  liquid, 
water,  gas  and  solid  phases  in  porous  media  under 
the  assumption  of  local  chemical  equilibrium.  Gas- 
phase  pressure  gradients  are  assumed  negligible 
and  liquid  flow  equations  are  solved  simultaneous- 
ly using  an  upstream  weighted  solution  method 
with  time-lagged  interphase  mass-transfer  terms 
and  phase  densities.  Phase-summed  component 
transport  equations  are  solved  serially  after  compu- 
tation of  the  velocity  field  also  by  an  upstream 
weighted  finite-element  method.  Mass-transfer 
rates  are  evaluated  from  individual  phase  transport 
equations  by  back-substitution  and  corrected  for 
mass-balance  errors.  A  number  of  hypothetical 
one-dimensional  and  two-dimensional  simulations 
were  performed  to  evaluate  the  applicability  of  the 
model  to  predict  the  transport  of  slightly  soluble 
and  volatile  organics  in  three-fluid-phase  porous 
media.  Results  indicate  that  mass-transfer  rate  and 
fluid    density    updating    have    negligible    effects 
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during  periods  of  highly  transient  nonaqueous 
liquid  phase  migration,  but  become  important  for 
long-term  simulations  as  cumulative  dissolution  to 
the  water  phase  and  volatilization  to  the  gas  phase 
account  for  larger  proportions  of  the  total  mass. 
Due  to  the  low  solubilities  of  environmentally 
important  organic  liquids,  the  efficiency  of  organic 
removal  by  aqueous-phase  dissolution  and  trans- 
port can  be  very  slow.  Gas-phase  diffusion  can 
have  a  significant  influence  on  the  mass  transport 
of  organics  with  large  Henry's  constants.  (Author's 
abstract) 
W90- 10279 


SOIL  POLLUTION  BY  PETROLEUM  PROD- 
UCTS, m.  KEROSENE  STABHJTY  IN  SOIL 
COLUMNS  AS  AFFECTED  BY  VOLATILIZA- 
nON. 

Agricultural    Research    Organization,    Bet-Dagan 

[Israel).  Inst,  of  Soils  and  Water. 

T.  Galin,  Z.  Gerstl,  and  B.  Yaron. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

5,  No.  4,  p  375-385,  May  1990.  4  fig,  4  tab,  18  ref. 

Descriptors:  *Fate  of  pollutants,  *Kerosene,  'Path 
)(  pollutants,  'Petroleum  products,  *Soil  contami- 
nation, 'Volatilization,  Gas  chromatography,  Hy- 
irocarbons,  Loam,  Sand,  Silt,  Soil  porosity. 

Die  stability  of  kerosene  in  soils  as  affected  by 
/olatilization  was  determined  in  a  laboratory 
:olumn  experiment  by  following  the  losses  in  the 
otal  concentration,  and  the  change  in  composition, 
)f  the  residuals  in  a  dune  sand,  a  loamy  sand,  and  a 
;ilty  loam  soil  throughout  a  50-day  period.  Seven 
najor  compounds  ranging  between  C9  and  C15 
vere  selected  from  a  large  variety  of  hydrocarbons 
orming  kerosene,  and  their  presence  in  the  re- 
naming petroleum  product  was  determined.  The 
:hange  in  composition  of  kerosene  during  the  ex- 
>erimental  period  was  determined  by  gas  chroma- 
ography  and  related  to  the  seven  major  com- 
lounds  selected.  The  experimental  conditions-air- 
Iry  soil  and  no  subsequent  addition  of  water- 
xcluded  both  biodegradative  and  leaching  losses, 
fhe  differential  volatilization  of  the  kerosene  com- 
lonents  according  to  their  carbon  number  results 
n  an  altered  composition  of  the  kerosene  residues 
n  soils.  As  a  general  pattern,  the  relative  concen- 
ration  of  the  hydrocarbons  with  higher  carbon 
lumbers  increased,  since  the  concentration  of 
hose  with  smaller  carbon  numbers  decreased.  The 
hanges  in  the  relative  concentrations  of  the  com- 
onents  in  the  kerosene  were  affected  by  the  soil 
roperties.  For  example,  the  relative  concentration 
f  the  hydrocarbon  characterized  by  C9  decreased 
]  50  days  from  7%  to  0.2%  in  the  dune  sand,  to 
.3%  in  the  loamy  sand,  and  to  1%  in  the  silty 
Jam  soil.  The  C14  hydrocarbon  increased  from 
2%  to  35%  in  dune  sand,  to  25%  in  loamy  sand, 
nd  to  26%  in  silty  loam  soil.  Since  the  rate  of 
olatilization  of  the  different  components  from  the 
ails  is  affected  by  their  properties  (e.g.,  pore  size 
istribution)  the  composition  of  the  remaining  ker- 
sene  at  a  given  time  varies  from  soil  to  soil.  The 
ltimate  concentration  and  composition  of  kero- 
:ne  spills  in  soils  are  controlled  by  the  soil  proper- 
es.  The  greatest  amount  of  kerosene  remaining 
'as  in  the  silty  loam  soil  which  is  characterized  by 
redominantly  small  pores.  In  the  dune  sand  and 
le  loamy  sand  soils,  characterized  by  predomi- 
antly  large  pores,  the  volatilization  of  large  frac- 
ons  of  low-molecular-weight  compounds  is  fa- 
ored  and  this  process  leads  to  a  dramatic  decrease 
i  the  residual  kerosene  concentration.  (Lantz- 
TT) 
/90-10280 


OLUTE  TRANSPORT  BY  A  VOLATILE  SOL- 
ENT. 

Wahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
iltural  Engineering. 
'•■  O.  Brown,  and  D.  B.  McWhorter. 
)urnal  of  Contaminant  Hydrology  JCOHE6,  Vol 
No.  4,  p  387-402,  May  1990.  12  fig,  38  ref.  EPA 
ooperative  Agreement  CR8 12225,  Colorado  Ex- 
:riment  Station  Project  COLO-0349. 

descriptors:  'Multiphase  flow,  'Path  of  pollutants, 
Porous  media,  'Solute  transport,  'Unsaturated 
BW,     Condensation,      Evaporation,      Hazardous 


wastes,  Mathematical  studies,  Organic  compounds, 
Pesticides. 

In  relatively  dry  porous  media,  water  is  transport- 
ed as  both  liquid  and  vapor.  Exact  knowledge  of 
this  two-phase  transport,  and  the  phase  transfer  of 
water  associated  with  it,  is  required  for  the  predic- 
tion of  solute  transport.  Combined  liquid  and 
vapor  transport  is  examined  starting  from  basic 
principles.  An  analytic  solution  is  presented  for  the 
case  of  isothermal,  transient,  one-dimensional  sorp- 
tion of  water  with  constant  liquid  content  bound- 
aries. A  relation  is  also  obtained  for  the  evapora- 
tion and  condensation  within  the  flow  field.  A 
numerical  solution  for  the  solute  transport  is  ob- 
tained which  takes  maximum  advantage  of  the 
analytical  flow  solution.  Using  the  properties  of 
Lurgi  retorted  oil  shale,  several  special  cases  are 
examined  which  show  the  relative  importance  of 
the  separate  phases  in  the  total  transport  of  water, 
the  effects  on  the  phase  transfer,  and  the  solute 
transport.  It  is  expected  that  these  methods  and 
results  can  be  applied  to  other  problems  in  multiple 
phase  transport,  such  as  hazardous  waste  disposal 
and  pesticide  transport.  (Author's  abstract) 
W90- 10281 


ORGANIC  MATTER  IN  THE  GULF  OF  ST. 
LAWRENCE. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Marine  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 10286 


TRACE  METALS  DM  THE  WATER  COLUMN. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-10288 


POLLUTION  HISTORY  AND  PALEOCLI- 
MATE  SIGNALS  FN  SEDFMENTS  OF  THE 
SAGUENAY  FJORD. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Chemistry  Div. 

J.  N.  Smith. 

Canadian  Bulletin  of  Fisheries  and  Aquatic  Science 

CBFSDB,  Vol.  220,  p  123-138,  1988.  13  fig,  26  ref. 

Descriptors:  'Estuaries,  'Fjords,  'Geochemistry, 
•Mercury,  'Paleoclimatology,  'Path  of  pollutants, 
'Saguenay  Fjord,  'Sediments,  *St  Lawrence  Estu- 
ary, 'Water  pollution  sources,  Canada,  Earth- 
quakes, Fallout,  Geomorphology,  Heavy  metals, 
Polycyclic  aromatic  hydrocarbons,  Pulp  wastes, 
Radioactive  dating,  Radioisotopes,  Reviews. 

Studies  on  the  pollution  history  and  paleoclimato- 
logical  regime  of  the  Saguenay  Fjord,  which 
drains  into  the  St.  Lawrence  Estuary  are  reviewed. 
The  key  pollution  issue  in  the  Saguenay  Fjord  was 
that  of  establishing  the  source  function  for  Hg 
pollution.  This  problem  was  solved  by  determining 
the  geochronology  for  Hg  inputs  to  the  sediment 
using  the  Pb-210  dating  methods.  The  results  indi- 
cated that  a  chlor-alkali  plant  was  the  principle 
source  of  Hg  pollution.  Other  contaminant  trans- 
port processes  include  those  associated  with  organ- 
ic wastes  from  pulp  and  paper  mills,  with  polycy- 
clic aromatic  hydrocarbon  release  from  Al  refining 
complexes  and  with  radioactivity  inputs  from  at- 
mospheric nuclear  weapons  tests,  satellite  burn-ups 
and  nuclear  reactor  accidents.  Studies  based  on 
experimental  observations  of  a  seasonally  modulat- 
ed, P-210  signal  in  the  anoxic,  unbioturbated  sedi- 
ments at  the  head  of  the  Fjord  were  undertaken  on 
older  sediments  in  order  to  reconstruct  river  dis- 
charge and  paleoclimatological  information  from 
the  16th-19th  centuries.  These  investigations  led  to 
an  analysis  of  the  frequency  and  magnitude  of 
landslide  events  in  the  Saguenay  drainage  basin 
and  to  studies  of  the  relationships  between  earth- 
quake events  and  geomorphological  changes 
within  this  region.  (Sand-PTT) 
W90- 10290 


PETROLEUM   RESIDUES   IN   THE   WATERS 
OF  THE  GULF  OF  ST.  LAWRENCE. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 


Sources  Of  Pollution — Group  5B 

Scotia).  Marine  Chemistry  Div. 

E.  M.  Levy. 

Canadian  Bulletin  of  Fisheries  and  Aquatic  Science 

CBFSDB,  Vol.  220,  p  139-157,  1988.  3  fig,  8  tab, 

17  ref. 

Descriptors:  'Gulf  of  St  Lawrence,  'Hydrocar- 
bons, 'Oil  pollution,  'Path  of  pollutants,  'Water 
pollution  sources,  Canada,  Gulfs,  Monitoring,  Re- 


The  results  of  a  10-year  series  of  investigations  into 
the  incidence  and  distribution  of  dissolved/dis- 
persed petroleum  residues  in  the  Gulf  of  St.  Law- 
rence are  summarized.  The  studies  have  demon- 
strated a  decline  in  background  levels  to  those 
existing  in  remote,  presumably  pristine,  marine 
waters  of  Northern  Canada.  Since  the  existing 
background  levels  in  all  regions  are  well  below 
those  known  to  have  immediate  and  direct  adverse 
effects  on  marine  life,  there  is  no  reason  for  envi- 
ronmental alarm.  Neither,  however,  is  there  room 
for  complacency,  since  any  increase  in  the  rate  of 
input  could  easily  alter  the  present  situation,  possi- 
bly with  serious  deterioration  of  environmental 
quality.  As  a  result,  periodic  monitoring  of  the 
background  levels  of  petroleum  residues  in  the 
Gulf  of  St.  Lawrence  and  elsewhere  should  be 
carried  out  in  the  future.  (Sand-PTT) 
W90- 10291 


CHEMICAL  OCEANOGRAPHY  FN  THE  GULF: 
PRESENT  AND  FUTURE. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Marine  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 10292 


SURVTVAL  OF  GENETICALLY  ENGINEERED 
ESCHERICHIA  COLI  IN  NATURAL  SOIL  AND 
RIVER  WATER. 

Soochow  Univ.,  Taipei  (Taiwan).  Dept.  of  Micro- 
biology. 

W.  L.  Chao,  and  R.  L.  Feng. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
68,  No.  4,  p  319-325,  April  1990.  4  fig,  2  tab,  21  ref. 

Descriptors:  'Aquatic  environment,  'Bacteria, 
'Escherichia  coli,  'Genetic  engineering,  'Rivers, 
'Soil  types,  'Water  pollution  sources,  Antibiotics, 
Microbiological  studies,  Plasmids. 

Twelve  derivatives  of  Escherichia  coli  strain 
HB101  which  contained  different  sizes  of  plasmids 
ranging  from  3.9  Kb  to  48  Kb  and  encoding  resist- 
ance to  various  antibiotics  were  used.  When  these 
bacteria  were  introduced  into  natural  river  water, 
the  population  declined  rapidly  and  by  day  3,  the 
majority  (i.e.  more  than  99.9)  of  them  could  no 
longer  be  detected  on  antibiotic-amended  culture 
plates.  If  the  river  water  was  filter  sterilized  first, 
the  added  bacteria  maintained  their  population  for 
up  to  7  d  without  any  significant  decrease  in  num- 
bers. Similar  results  were  also  observed  in  steri- 
lized tap  water  or  distilled  water.  This  indicated 
that  the  disappearance  of  these  organisms  in  the 
aquatic  environment  was  caused  mainly  by  biotic 
factor(s).  The  loss  of  the  ability  to  grow  in  the 
presence  of  antibiotics  by  some  of  the  E.  coli  was 
not  observed  unless  they  were  allowed  to  grow  in 
the  antibiotic-free  environment  first.  When  the  test 
organisms  were  added  to  natural  silt  loam,  a  large 
portion  of  the  original  population  still  remained 
viable  after  16  d.  There  was  no  relationship  be- 
tween the  percentage  survival  of  E.  coli  in  natural 
river  water  and  the  sizes  of  plasmid  harbored. 
When  these  bacteria  were  added  to  natural  soil, 
survival  appeared  to  increase  as  plasmid  size  in- 
creased. (Author's  abstract) 
W90- 10296 


COLIFORMS  AS  A  MEASURE  OF  SEWAGE 
CONTAMINATION  OF  THE  RIVER  ZAMBE- 
ZI. 

Zimbabwe  Univ.,  Harare.  Dept.  of  Biological  Sci- 
ences. 

S.  B.  Feresu,  and  J.  Van  Sickle. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
68,  No.  4,  p  397-403,  April  1990.  1  fig,  3  tab,  15  ref. 
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University  of  Zimbabwe  Research  Board  for  Re- 
search grant  RB/261/86. 

Descriptors:  'Bacterial  analysis,  *Coliforms,  ♦Es- 
cherichia coli,  *Wastewater  disposal,  'Wastewater 
pollution,  'Water  pollution  sources,  Microbiologi- 
cal studies,  Outfall  sewers,  Sludge  disposal,  Zim- 
babwe. 

The  effect  of  releasing  untreated  sludge  from  the 
town  of  Victoria  Falls,  Zimbabwe,  into  the  Zam- 
bezi River  was  determined  by  bacteriological  ex- 
amination of  water  samples  collected  upstream  of 
Victoria  Falls  and  for  22  km  downstream.  Most 
probable  numbers  of  fecal  coliforms  and  Escheri- 
chia coli  were  estimated.  Water  upstream  of  the 
falls,  on  the  Zimbabwe  side  of  the  river,  contained 
between  7  and  130  E.  coli/100  ml.  This  section  of 
the  river  was  free  from  major  sources  of  fecal 
pollution.  Below  the  falls,  but  before  the  Victoria 
Falls  Town  sewage  outfall,  numbers  of  E.  coli 
were  between  180  and  14000/100  ml,  indicating 
the  existence  of  a  sewage  discharge  other  than 
from  Victoria  Falls  Town.  The  river  was  also 
highly  polluted  from  the  Victoria  Falls  Town 
sewage  outfall  to  a  point  18.6  km  downstream.  The 
highest  E.  coli  count  was  33000/100  ml  and  de- 
clined slowly  to  1400/100  ml  18.6  km  downstream 
of  the  outfall.  (Author's  abstract) 
W90- 10297 


FOGWATER  CHEMISTRY  AT  RIVERSIDE, 
CALIFORNIA. 

California  Inst,  of  Tech.,  Fasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
J.  W.  Munger,  J.  Collett,  B.  Daube,  and  M.  R. 
Hoffman. 

Atmospheric  Environment  Part  B:  Urban  Atmos- 
phere AEBAE5,  Vol.  24,  No.  2,  p  185-205,  1990. 
12  fig,  9  tab,  37  ref. 

Descriptors:  'Acid  fog,  'Acid  rain,  'Atmospheric 
chemistry,  'California,  'Chemistry  of  precipita- 
tion, 'Fog,  'Path  of  pollutants,  Aerosols,  Air  pol- 
lution sources,  Ammonia,  Ammonium,  Chemical 
composition,  Hydrogen  ion  concentration,  Ni- 
trates, Nitric  acid,  Precipitation  scavenging,  Sul- 
fates. 

Fog,    aerosol,    and    gas   samples    were   collected 
during  the  winter  of  1986  at  Riverside,  California. 
The  dominant  components  of  the  aerosol   were 
NH4(  +  ),  N03(-),  S04(-).  Gaseous  NH3  was  fre- 
quently present  at  levels  equal  to  or  exceeding  the 
aerosol    NH4(  +  ).    Maximum    levels    were    3800, 
3100,  690,  and  4540  neq/m  for  NH4(  +  ),  N03(-), 
S04(")  and  NH3  (gaseous),  respectively.  The  fog- 
water  collected  had  very  high  concentrations,  par- 
ticularly of  the  major  aerosol  components.  Maxi- 
mum concentrations  were  26,000,  29,000,  6200  mi- 
cromoles  for  NH4(  +  ),  N03(-),  and  S04(-),  re- 
spectively. The  pH  values  in  fogwater  ranged  from 
2.3  to  5.7.  Formate  and  acetate  concentrations  as 
high  as   1500  and   580  micromoles,  respectively, 
were  measured.  The  maximum  CH20  concentra- 
tion was  380  micromolaes.  Glyoxal  and  methylg- 
lyoxal  were  found  in  all  the  samples;  their  maxi- 
mum concentrations  were  280  and  120  micromolar, 
respectively.  Comparison  of  fogwater  and  aerosol 
concentrations  indicates  that  scavenging  of  precur- 
sor aerosol  by  fog  droplets  under  the  conditions  at 
Riverside  is  less  than  100%  efficient.  The  atmos- 
pheric chemistry  at  Riverside  is  controlled  by  the 
balance   between   HN03   production   from   NOx 
emitted   throughout   the  Los  Angeles  basin  and 
NH3  emitted  from  dairy  cattle  just  west  of  River- 
side. The  balance  is  controlled  by  local  mixing. 
Acid  fogs  result  at  Riverside  when  drainage  flows 
from   the  surrounding  mountains  isolate  the  site 
from   the   NH3   source.   Continued   formation  of 
HN03  gas  in  the  air  mass  eventually  depletes  the 
residual  NH3  gas.  A  simple  box  model  that  in- 
cludes deposition,  fog  scavenging,  and  dilution  was 
used  to  assess  the  effect  of  curtailing  the  dairy- 
cattle  feedlot  operations.  The  calculations  suggest 
that  the  resulting  reduction  of  NH3  levels  would 
decrease  the  total  N03(-)  in  the  atmosphere,  but 
nearly  all  remaining  N03(-)  would  exist  as  HN03. 
Fogwater  in  the  basin  would  be  uniformly  acidic. 
(Author's  abstract) 
W90- 10324 


ELEMENTS  IN  THE  PRECIPITATION  OF  S. 
PAULO  CITY  (BRAZIL). 

Instituto  de  Pesquisas  Espaciais,  Sao  Jose  dos 
Campos  (Brazil). 

M.  C.  Forti,  and  L.  M.  Moreira-Nordemann. 
Atmospheric  Environment  Part  B:  Urban  Atmos- 
phere AEBAE5,  Vol.  24,  No.  2,  p  355-360,  1990.  4 
tab,  27  ref. 

Descriptors:  'Acid  rain,  'Atmospheric  chemistry, 
•Brazil,  'Chemistry  of  precipitation,  'Path  of  pol- 
lutants, Aerosols,  Ammonium,  Calcium,  Chlorides, 
Local  precipitation,  Magnesium,  Nitrates,  Potassi- 
um, Sodium,  Sulfates,  Sulfides,  Washouts. 

Rainwater  samples  in  S.  Paulo  city  were  collected 
on  an  event  basis  from  October  1983  to  October 
1985  covering  two  dry  and  two  rainy  periods.  Bulk 
samples  only  were  obtained.  At  the  same  site  and 
period,  fine,  coarse  and  inhalable  particles  in  aero- 
sol samples  were  collected.  Na(  +  ),  Ca(++), 
K(  +  ),  Mg(++),  N03(-),  S04(-),  and  NH4(  +  ) 
contents  were  determined  in  rainwater  samples, 
while  Na,  Ca,  K,  CI,  and  S  concentrations  were 
measured  in  aerosol  samples.  Rainwater  is  slightly 
acid  (mean  pH  =  5.0  for  the  whole  period,  being 
lower  than  this  value  in  the  wet  season  and  higher 
in  the  dry  season),  and  contains  high  concentra- 
tions of  Ca(++),  N03(-),  S04(-),  and  NH4(+). 
Dry  and  wet  fluxes  and  washout  ratios  were  deter- 
mined for  some  elements  in  the  aerosol  samples. 
Results  obtained  suggest  that  the  atmospheric  com- 
position at  S.  Paulo  city  is  strongly  influenced  by 
anthropogenic  sources.  (Author's  abstract) 
W90- 10325 


RADIONUCLIDE  UPTAKE  AND  GROWTH  OF 
BARN  SWALLOWS  NESTING  BY  RADIONU- 
CLIDE LEACHING  PONDS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Radi- 
ology and  Radiation  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 10327 


DROUGHT:  CONSEQUENCES  ON  NATURAL 
SURROUNDINGS,  HEALTH,  AND  THE  ENVI- 
RONMENT (LA  SECHERESSE:  CONSE- 
QUENCES SUR  LE  MILIEU,  SALUBRLTE,  EN- 
VIRONNEMEND. 

Agence    de     Bassin     Rhone-Mediterranee-Corse, 
Pierre-Benite  (France). 
For  primary  bibliographic  entry  see  Field  2E. 
W90- 10328 


FLUPOL:  A  MODEL  TO  FORECAST  FLOW 
RATES  AND  FLOWS  OF  POLLUTANTS  IN 
WATER  DRAINAGE  NETWORKS  DURING 
RAIN -CALIBRATION  AND  VALIDATION 
(FLUPOL:  MODELE  DE  PREVISION  DES 
DEBITS  ET  DES  FLUX  POLLUANTS  EN  RE- 
SEAUX  D'ASSAINISSEMENT  PAR  TEMPS  DE 
PLUIE,  CALAGE  ET  VALIDATION). 
G.  Bujon,  and  L.  Herremans. 
Houille  Blanche  HOBLAB,  Vol.  1990,  No.  2,  p 
123-140,  1990.  7  fig,  6  tab,  8  ref.  English  summary. 

Descriptors:  'Flow  models,  'Flow  rates,  'Model 
studies,  'Path  of  pollutants,  'Runoff  forecasting, 
'Storm  runoff,  'Urban  runoff,  'Water  pollution 
sources,  Calibrations,  Catchment  areas,  Combined 
sewer  overflows,  Flow  measurement,  Performance 
evaluation,  Rainfall-runoff  relationships,  Seine 
River,  Sewer  systems,  Simulation  analysis,  Soil 
contamination,  Stream  pollution,  Suspended  sedi- 
ments, Urban  drainage. 

For  a  number  of  years,  urban  pluvial  leaching  has 
been  considered  one  of  the  important  sources  of 
degradation  of  the  environment.  The  FLUPOL 
model  describes  urban  pollution  during  rainfall 
events  in  terms  of  the  characteristics  of  rain  and 
the  features  of  collecting  basins  and  sewer  net- 
works. The  goal  of  this  model  was  the  creation  of 
a  tool  applicable  to  the  greatest  number  of  cases, 
without  the  necessity  of  adjusting  certain  internal 
parameters  independent  of  the  specific  characteris- 
tics of  the  study.  The  model  enables  simulation,  at 
a  point  downstream  from  an  urban  catchment  area 
drained  by  a  combined  or  separate  sewer  network, 
of  hydrographs  and  pollutant  flows  which  are  gen- 


erated by  a  given  rain  event  and  are  characterized 
by  a  certain  number  of  variables.  It  takes  into 
account  a  range  of  phenomena,  from  the  accumula- 
tion of  waste  deposits  on  the  ground  to  the  possi- 
bility of  suspension  of  sediments  in  the  channels. 
The  FLUPOL  model  was  calibrated  and  validated 
with  measurements  carried  out  on  four  catchments 
with  very  different  soils  and  dimensions.  Valida- 
tion consisted  of  comparing  the  model,  previously 
calibrated  using  particular  experimental  data,  with 
other  data  not  used  in  the  calibration.  Having  been 
obtained  from  very  dissimilar  catchments,  the  re- 
sults presented  appear  to  place  the  FLUPOL 
model  in  a  rather  favorable  light.  The  preliminary 
results  give  an  order  of  magnitude  to  the  flow  of 
pollution  at  present  being  emptied  into  the  Seine 
by  the  principal  storm  overflows  of  Paris.  (Dublin- 
PTT) 
W90- 10330 


HILLSLOPE  SOLUTE  MODELLING. 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
S.  Trudgill. 

IN:  Modelling  Geomorphological  Systems.  John 
Wiley  and  Sons,  New  York.  1988.  p  309-339,  17 
fig,  6  tab,  21  ref. 

Descriptors:  'Geomorphology,  'Mathematical 
models,  'Model  studies,  'Path  of  pollutants,  'Soil 
water,  'Solute  transport,  Data  interpretation,  Fer- 
tilizers, Groundwater  movement,  Infiltration, 
Mathematical  studies,  Nitrates,  Rainfall,  Slopes, 
Storm  seepage. 

Water  flowing  through  soil  transports  both  sur- 
face-applied and  soil-derived  solutes  to  streams  and 
rivers.  The  study  of  surface-applied  solutes  is  im- 
portant in  the  context  of  pollutant  transfer  and  the 
leaching  of  agricultural  chemicals  such  as  fertiliz- 
ers, pesticides,  and  herbicides.  A  variety  of  models 
have  been  developed  to  describe  flow  through 
soils,  including  both  uniform  displacement  models 
and  quickflow  (bypassing  or  preferential  flow) 
models.  All  of  the  models  make  simplifying  as- 
sumptions and  require  testing  to  determine  their 
adequacy  for  any  application.  Model  results  for 
several  of  these  models  are  compared  to  field  data 
collected  from  a  control  plot,  using  nitrate  fertiliz- 
er as  the  experimental  solute.  Models  tested  in- 
clude the  soil  capacity  model,  a  uniform  displace- 
ment model,  a  wetting  front  model,  a 
mobile:retained  boundary  model,  and  a  bypassing 
model.  Results  indicate  that  no  one  model  is  uni- 
versally applicable,  and  under  test  conditions  all  of 
the  models  are  refuted  to  some  degree;  however, 
under  certain  conditions  several  models  may  have 
utility  and  are  worth  additional  investigation.  The 
mobile  retained  model  and  the  bypassing  model 
can  not  be  conclusively  refuted  for  all  cases  and 
are  left  open  for  further  testing.  It  is  concluded 
that  bypassing  models  probably  have  the  greatest 
potential  for  further  work  on  predicting  the  lead- 
ing edge  of  surface-applied  solute  penetration.  (See 
also  W90-10334)  (Tappert-PTT) 
W90-10345 


ACIDIC  DEPOSITION:  SULPHUR  AND  NI- 
TROGEN OXIDES. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  659p. 
Edited  by  Allan  H.  Legge,  and  Sagar  V.  Kxupa. 

Descriptors:  'Acid  rain,  'Acid  rain  effects,  'Ait 
pollution,  'Alberta,  'Canada,  'Model  studies,  'Ni- 
trogen oxides,  'Path  of  pollutants,  'Sulfur  oxides, 
Baseline  studies,  Chemical  properties,  Environ- 
mental impact. 

The  Alberta  Government/Industry  Acid  Deposi- 
tion Research  Program  (ADRP)  began  in  1983 
with  the  objective  of  addressing  rising  public  con- 
cerns on  the  environmental  consequences  of  acidic 
and  acidifying  air  pollutants  on  the  environment  ir 
Alberta,  Canada.  The  results  of  three  and  one-hall 
years  of  intensive  study  by  the  Biophysics  Re- 
search of  the  ADRP,  including  characterization  o! 
the  background  air  quality  of  Alberta  and  determi 
nation  of  how  this  air  quality  is  modified  by  emis 
sions  of  oxides  of  sulfur  and  nitrogen,  are  present 
ed.  The  measured  air  quality  was  integrated  witl 
modeling  to  evaluate  present  and  potential  region 
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al-scale  responses  of  selected  environmental  recep- 
tors. The  ADRP  Biophysics  Research  represents 
an  integrated  holistic  approach  to  the  evaluation  of 
the  chemistry  of  multiple  atmospheric  systems  and 
their  possible  effects  on  the  environment.  While  no 
environmental  response  studies  per  se  were  con- 
ducted in  the  field,  the  information  presented 
serves  to  identify  areas  which  require  attention. 
(See  W90- 10350  thru  W90- 10357)  (White-Reimer- 
PTT) 
W90- 10349 


SULPHUR  AND  NITROGEN  IN  THE  ATMOS- 
PHERE. 

Calgary  Univ.   (Alberta).   Kananaskis  Centre  for 

Environmental  Research. 

A.  H.  Legge. 

IN:    Acidic    Deposition:    Sulphur    and    Nitrogen 

Oxides.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  3- 

128,  1989.  4  fig,  39  tab,  299  ref. 

Descriptors:  *Acid  rain,  *Air  pollution,  'Nitrogen 
oxides,  *Path  of  pollutants,  *Sulfur  oxides,  *Water 
pollution  sources,  Dry  deposition,  Holistic  meth- 
ods, Model  studies,  Reviews. 

Acidic  (acidic  precipitation)  and  acidifying  (SOx 
and  NOx)  pollutants  in  the  atmosphere  and  their 
observed  and/or  predicted  impacts  on  the  sensitive 
environmental  components  locally  and  on  a  re- 
gional scale  are  of  great  concern  at  this  time  na- 
tionally and  internationally.  A  review  of  the  infor- 
mation on  the  atmospheric  chemical  transforma- 
tion of  S02  and  the  photo-oxidation  cycle  is  pre- 
sented along  with  the  more  limited  information 
concerning  the  conversion  of  N02  to  N03.  Al- 
though numerous  studies  have  been  conducted  on 
wet  deposition  of  air  pollutants,  corresponding 
work  on  dry  deposition  has  not  been  well  studied. 
Long  term  pollutant  averaging  techniques,  and  the 
subsequent  computation  of  deposition  values  cur- 
rently being  used  in  response  models,  are  statisti- 
cally invalid  since  many  pollutants  under  ambient 
conditions  exhibit  'non-normal'  frequency  distribu- 
tions. While  field  chambers,  greenhouses,  con- 
trolled environment,  and  experimental  simulation 
studies  are  valuable  in  gaining  fundamental  knowl- 
edge of  response  processes,  under  ambient  condi- 
tions, cause  and  effect  relationships  must  be 
viewed  holistically  by  use  of  intensive  qualitative 
and  quantitative  characterization  of  all  important 
atmospheric  variables  (both  physical  and  chemical) 
and  response  variables  in  common  space  and  time. 
Equally  important  is  the  need  to  develop  assessive 
and  predictive  models  which  can  be  driven  by 
these  valuable  data  in  establishing  cause  and  effects 
relationships.  (See  also  W90-10349)  (White- 
Reimer-PTT) 
W90-10350 


CHARACTERISTICS  OF  THE  BACKGROUND 
AIR  QUALITY. 

Calgary  Univ.  (Alberta).   Kananaskis  Centre  for 

Environmental  Research. 

A.  H.  Legge,  E.  Peake,  M.  Strosher,  M.  Nosal,  and 

G.  E.  McVehil. 

IN:    Acidic    Deposition:    Sulphur    and    Nitrogen 

Oxides.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p 

129-248,  1989.  27  ref,  76  tab,  81  ref. 

Descriptors:  'Acid  rain,  *Air  pollution,  'Baseline 
studies,  'Canada,  'Chemistry  of  precipitation, 
•Meteorology,  Alberta,  Fortress  Mountain,  Hy- 
drogen ion  concentration,  KAPS,  Monitoring,  Ni- 
trates, Nitrogen,  Ozone,  Sulfates,  Sulfur. 

Certain  chemical  constituents  (e.g.  photochemical 
oxidants)  occur  naturally  in  the  trophosphere,  the 
background  air  quality.  Therefore  a  background 
air  quality  monitoring  station  was  established  at 
Fortress  Mountain,  Alberta,  Canada.  Air  pollutants 
(both  dry  and  wet-rain  only)  and  meteorological 
parameters  were  measured  at  this  site  for  two  full 
years.  Two  year  mean  hourly  concentrations  of 
S02,  H2S,  NO,  N02,  and  03  at  Fortress  Mountain 
were  very  comparable  to  the  corresponding  pub- 
lished values  for  remote  locations.  However,  peri- 
odically during  late  spring  and  early  summer,  up  to 
20-25%  of  the  time,  multiple-day  03  episodes  can 
occur.  During  1987,  these  episodes  were  generally 
regulated  by  air  masses  from  the  west-southwest 


and  by  long  range  transport.  Mean  concentrations 
of  HN03,  HN02,  and  NH3  obtained  through  the 
Kananaskis  Air  Pollutant  Measurement  System 
(KAPS)  serial  annular  denuder-filter  pack  method 
were  in  the  low  end  of  the  range  of  concentrations 
reported  by  others  for  these  pollutants.  While  the 
KAPS  system  performed  up  to  expectations,  some 
fundamental  questions  were  raised  concerning  the 
principle  by  which  chemical  speciation  is  achieved 
in  the  system.  More  importantly,  the  utility  of  the 
KAPS  system  for  understanding  the  relationships 
between  S02,  NOx,  fine  particle  S04(2-)  and 
N03(-),  and  rain  S04(2-)  and  N03(-)  was  demon- 
strated. Reasonable  correlations  were  obtained  be- 
tween integrated  air  concentrations  of  S02  and 
HN03  and  rain  S04(2-)  and  N03(-).  However, 
S04(2-)  and  N03(-)  in  rain  were  not  well  correlat- 
ed with  the  acidity.  While  the  mean  pH  of  rain  at 
Fortress  Mountain  was  reported  to  be  4.73,  caution 
is  advisable  in  the  interpretation  of  this  value, 
based  on  statistical  reasons.  Weak  acids  may  have 
an  important  role  in  regulating  the  pH  of  rain  at 
Fortress  Mountain.  (See  also  W90- 10349)  (White- 
Reimer-PTT) 
W90-10351 


AIR  QUALITY  OF  AN  AREA  PROXIMAL  TO 
ANTHROPOGENIC  EMISSIONS. 

Calgary  Univ.   (Alberta).   Kananaskis  Centre  for 

Environmental  Research. 

A.  H.  Legge,  M.  Nosal,  E.  Peake,  M.  Strosher,  and 

M.  Hansen. 

IN:    Acidic    Deposition:    Sulphur    and    Nitrogen 

Oxides.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p 

249-345,  1989.  13  fig,  80  tab,  6  ref. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Baseline 
studies,  'Canada,  'Water  pollution  sources,  Alber- 
ta, Carbon,  Comparison  studies,  Hydrogen  ion 
concentration,  Monitoring,  Nitrates,  Nitrogen,  Or- 
ganic compounds,  Ozone,  Sulfates,  Sulfur. 

The  high  density  of  emissions  originating  from 
geographically  concentrated  sources  introduces  a 
pollutant  mass  flux  burden  with  which  the  natural 
atmospheric  ventilating  and  cleansing  processes 
cannot  cope.  The  result  is  high  concentration  of 
combustion  products  such  as  CO,  NO,  N02,  S02, 
and  volatile  organic  compounds  (VOCs).  Air  qual- 
ity was  monitored  over  a  two  year  period  during 
1985-87  at  two  sites  located  within  an  urban 
airshed  in  Alberta,  Canada.  One  of  the  two  sites 
(Crossfield  East)  was  downwind  from  a  local  point 
source,  a  gas  plant,  while  the  other  site  (Crossfield 
East)  was  upwind  from  the  point  source.  Results 
obtained  at  these  two  locations  were  compared  to 
the  corresponding  results  from  a  high  elevation 
regional  background  site  (Fortress  Mountain). 
Hourly  03  concentrations  were  lower  at  the  two 
Crossfield  sites  compared  to  the  high  elevation 
site,  however,  there  was  a  relationship  between  the 
sites.  It  was  proposed  that  03  was  transported 
aloft  from  Fortress  Mountain  to  Crossfield,  fol- 
lowed by  downward  mixing  during  midday,  lead- 
ing to  peak  03  concentrations  at  1600  hours  at  the 
two  Crossfield  sites.  Highest  10-minute  S02  con- 
centrations were  in  the  130-140  ppb  range  at  Cross- 
field  West  and  in  the  160-170  ppb  range  at  Cross- 
field  East.  Mean  concentrations  of  COS,  CS2, 
H2S,  and  S02  at  the  two  Crossfield  sites  were 
higher  than  at  Fortress  Mountain.  The  mean 
coarse  particle  elemental  concentrations  and  the 
fine  particle  Br,  Zn,  Ni,  and  Pb  concentrations 
were  higher  at  Crossfield  East  compared  to  West. 
It  is  suggested  that  the  higher  rain  pH  at  Crossfield 
East  compared  to  Crossfield  West  was  due  to  the 
neutralization  by  the  coarse  particulate  matter.  The 
S04(2-)  and  N03(-)  in  rain  at  the  two  Crossfield 
sites  correlated  poorly  with  the  H(  +  ).  Weak  acids 
may  be  involved  and  the  rain  pH  appears  to  be 
regulated  by  acid-base  equilibrium.  (See  also  W90- 
10349)  (White-Reimer-PTT) 
W90- 10352 


WET  AND  DRY  DEPOSITION  OF  AIR  POL- 
LUTANTS IN  ALBERTA. 

Calgary  Univ.   (Alberta).   Kananaskis  Centre   for 

Environmental  Research. 

E.  Peake,  and  C.  I.  Davidson. 

IN:    Acidic    Deposition:    Sulphur    and    Nitrogen 

Oxides.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p 


381-412,  1989.  1  fig,  8  tab,  28  ref. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Alberta, 
♦Canada,  'Water  pollution  sources,  Dry  deposi- 
tion, Hydrogen  ion  concentration,  Model  studies, 
Monitoring,  Sulfates,  Sulfur,  Wet  deposition. 

The  deposition  of  acidic  and  acidifying  substances 
from  the  atmosphere  on  to  receptor  surfaces  has 
been  of  concern  in  Europe  and  North  America  for 
the  past  30  years.  The  wet  and  dry  deposition  of 
major  ions  was  estimated  for  each  of  five  major 
emission  regions  (3,  4,  6,  7,  and  9)  in  Alberta, 
Canada.  The  processes  responsible  for  S04(2-) 
deposition  in  southwestern  Alberta,  Region  9, 
were  estimated  to  be:  S02  deposition  54%,  wet 
S04(2-)  deposition  37%,  coarse  particle  deposition 
7%  and  fine  particle  deposition  2%.  Wet  deposi- 
tion accounted  for  38%  of  the  total  nitrate  deposi- 
tion, nitrogen  oxides  20%,  nitrous  acid  13%,  nitric 
acid  25%,  fine  particles  1%,  and  coarse  particles 
3%.  Wet  sulfate  and  nitrate  deposition  in  south- 
western Alberta  was  about  one-half  that  in  south- 
ern Ontario.  Hydrogen  ion  deposition  in  south- 
western Alberta  was  estimated  to  be  0.09  kg/ha/y, 
well  below  the  0.4-0.6  kg/ha/y  found  in  southern 
Ontario  and  the  eastern  United  States.  Dry  deposi- 
tion of  S02  and  fine  particulate  sulfate  in  south- 
western Alberta  was  12.6  kg/ha/y  (expressed  as 
S04(2-))  based  on  an  atmospheric  concentration  of 
3.7  microg/cu  m  S02,  derived  from  an  atmospher- 
ic model,  and  a  deposition  velocity  of  0.7  cm/sec. 
This  was  less  than  the  18-28  kg/ha/y  measured  in 
southern  Ontario,  comparable  to  the  deposition  in 
the  region  from  Sault  St.  Marie  to  Ottawa,  and 
more  than  the  4.2  kg/ha/y  measured  near  the 
Manitoba-Ontario  border.  (See  also  W90- 10349) 
(White-Reimer-PTT) 
W90-10353 


ANTHROPOGENIC  SOURCES  OF  ACIDIC 
AND  ACIDIFYING  AIR  POLLUTANTS  IN  AL- 
BERTA. 

Western  Research,  Calgary  (Alberta). 

D.  J.  Picard,  D.  G.  Colley,  and  A.  H.  Legge. 

IN:    Acidic    Deposition:    Sulphur    and    Nitrogen 

Oxides.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p 

413-431,  1989.  9  fig,  2  tab,  15  ref. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Alberta, 
'Canada,  'Water  pollution  sources,  Anthropogen- 
ic pollution  sources,  Emissions,  Land  use,  Sulfur 
dioxide,  Nitrogen  oxides. 

An  emission  inventory  which  identified  S02  and 
NOx  emission  sources  in  Alberta,  Canada,  is  sum- 
marized. The  S02  emission  inventory  identified  all 
S02  emission  sources  which  were  licensed  by  the 
provincial  government  agency  (Alberta  Depart- 
ment of  Environment),  and  all  sour  oil  batteries 
approved  by  the  Alberta  Energy  Resources  Con- 
servation Board  that  emit  S02  at  a  rate  of  0.2  tons 
per  day  or  more.  The  NOx  emission  inventory  was 
based  on  three  types  of  sources:  industrial,  urban 
center,  and  highway.  The  NOx  emissions  from 
each  type  of  source  were  quantitatively  expressed 
as  equivalent  amount  of  N02.  The  emission  data 
base  comprised  565  sources  of  S02  and  a  total  of 
4025  industrial,  urban,  and  highway  sources  of 
NOx.  In  total,  1945.2  t/d  of  S02  +  NOx  emissions 
were  inventoried.  These  total  emissions  were  com- 
posed of:  S02:  1267.0  t/d,  and  NOx:  678.2  t/d. 
Sulfur  dioxide  emissions  were  significantly  higher 
than  NOx  emissions  in  most  emission  regions;  this 
can  generally  be  attributed  to  the  extraction  of 
sulfur  from  natural  gas  and  the  burning  of  sulfur- 
containing  fuels  in  the  Province.  Only  in  three 
Emission  Regions  were  NOx  emissions  higher  than 
S02  emissions.  This  was  primarily  due  to  the  lack 
of  combustion  of  sulfur-containing  fossil  fuels  in 
these  regions.  Ecoregions  with  comparatively 
higher  NOx  emissions  were  the  short  and  mixed 
grass  ecoregions  and  aspen  parkland  ecoregion 
where  the  influence  of  urban  centers  and  highways 
was  important.  Ecoregions  with  higher  S02  emis- 
sions than  NOx  emissions  were  the  fescue  grass, 
boreal  mixed-wood,  boreal  foothill,  and  boreal 
upland  ecoregions  where  sour  gas  processing  was 
an  important  contributor  to  emission  levels.  Local 
or  regional  scale  emissions  modify  the  qualitative 
and  quantitative  characteristics  of  the  incoming  air 
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relative  to  its  pollutant  composition.  Consequently, 
the  pollutant  exposure  dynamics  and  the  total  pol- 
lutant burden  on  the  ecosystem  components  are 
modified.  (See  also  W90- 10349)  (White-Reimer- 
PTT) 
W90-10354 


MODEL  ESTIMATES  OF  PROVINCIAL  SCALE 
ATMOSPHERIC  SULPHUR  DIOXIDE  (S02) 
AND  OXIDES  OF  NITROGEN  (NOX)  IN  AL- 
BERTA. 

McVehil-Monnet    Associates,    Inc.,    Englewood, 

CO. 

G.  E.  McVehil. 

IN:    Acidic    Deposition:    Sulphur    and    Nitrogen 

Oxides.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p 

433-475,  1989.  12  fig,  12  tab,  21  ref. 

Descriptors:  *Acid  rain,  *Air  pollution,  *Alberta, 
•Canada,  'Model  studies,  'Nitrogen  oxides, 
•Sulfur  dioxide,  'Water  pollution  sources,  Path  of 
pollutants,  Seasonal  variation,  Transport  models. 

The  deposition  (dry  and  wet)  of  airborne  species 
provides  an  important  input  of  acidic  and  acidify- 
ing substances  into  terrestrial  and  aquatic  ecosys- 
tems. Estimates  of  the  average  seasonal  concentra- 
tions of  major  pollutants  were  estimated  on  a  re- 
gional scale  across  Alberta,  Canada  using  long- 
range  transport  modeling  to  produce  predictions  of 
seasonal  concentrations  of  S02,  S04(2-),  and  NOx. 
The  model  was  applied  on  a  basic  rectangular  grid 
of  20  km  spacing,  thus  affording  higher  resolution 
than  commonly  found  in  statistical,  long-range 
transport  models.  However,  the  details  of  concen- 
tration distributions  near  individual  sources  cannot 
be  resolved;  the  results  represent  average  concen- 
trations smoothed  on  a  scale  of  the  order  of  20  km. 
The  Alberta  regional  statistical  model  was  applied 
with  the  ADRP  emission  inventories,  meteorologi- 
cal data,  and  pollutant  loss  parameters.  The  model 
results  were  illustrated  as  contour  maps  of  average 
long-term  concentrations.  The  results  indicated 
that  patterns  of  mean  pollution  concentration 
across  Alberta  are  dictated  by  source  regions  and 
meteorology,  and  on  the  average  do  not  change 
markedly  from  summer  to  winter.  The  apparent 
success  of  the  modeling  estimates  would  seem  to 
confirm  the  initial  assumption  that  pollutant  con- 
centrations in  Alberta  are  determined  almost  com- 
pletely by  the  magnitude  of  provincial  sources. 
The  model  results  were  also  consistent  in  indicat- 
ing that  contributions  of  Alberta  sources  in  remote 
areas  are  very  small  and  the  predicted  total  con- 
centrations approach  assumed  background  levels. 
(See  also  W90- 10349)  (White-Reimer-PTT) 
W90-10355 


REGIONAL    SCALE    EFFECTS    OF    S02    ON 
SOME  AGRICULTURAL  CROPS  IN  ALBERTA. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-10356 


ASSESSMENT  OF  THE  SENSITIVITY  OF  AL- 
BERTA SURFACE  WATERS  TO  ACIDIFICA- 
TION. 

Aquatic  Resource  Management  Ltd.,  Calgary  (Al- 
berta). 

R.  A.  Crowther,  and  E.  C.  Krug. 
IN:    Acidic    Deposition:    Sulphur    and    Nitrogen 
Oxides.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p 
606-646,  1989.  8  fig,  8  tab,  33  ref 

Descriptors:  'Acid  rain,  *Acid  rain  effects,  •Acidi- 
fication, 'Air  pollution,  'Alberta,  'Canada,  'Fate 
of  pollutants,  'Water  pollution  effects,  'Water  pol- 
lution sources,  Acid  lakes,  Model  studies,  Pollution 
effects,  Sensitivity  analysis,  Snowmelt,  Sulfates, 
Surface  water. 

A  study  of  the  effects  of  acid  deposition  on  the 
surface  water  resources  of  Alberta  was  undertaken 
to  evaluate  the  risk  associated  with  current  region- 
al deposition  and  future  worst-case  atmospheric 
loading  of  acid-forming  emissions.  The  effects  of 
acidic  deposition  on  the  rivers  and  lakes  of  five 
major  regions  were  examined.  The  potential  sensi- 
tivity of  Alberta's  surface  waters  to  acidic  deposi- 
tion was  modeled  using  the  Thompson  cation  de- 
nudation model  with  available  data.  The  potential 


loss  of  alkalinity  under  two  loading  scenarios  was 
determined:  (1)  current,  and  (2)  estimated  worst 
case  loadings  if  additional  deposition  equivalent  to 
that  estimated  for  the  Crossfield  East  area  oc- 
curred in  each  emission  region  studied.  The  analy- 
ses indicated  that  except  for  the  western  Cordil- 
leran  areas  of  the  Province,  regional  and  sub- 
regional  estimates  of  potential  alkalinity  loss  were 
quite  large  for  the  local  point  source  situation.  The 
observed  water  chemistry  data  support  the  conclu- 
sion drawn  from  atmospheric  chemistry  and  depo- 
sition data  that  model  predictions  of  acidification 
are  worst  case  overestimates.  The  concentrations 
of  S04(2-)  in  surface  waters  were  also  shown  to  be 
highly  variable  being  either  significantly  less  than, 
greater  than,  or  approximately  equal  to  regional 
and  sub-regional  estimates  of  atmospheric  sulfate. 
It  is  likely  that  at  least  some  of  this  variability  is 
due  to  differences  between  local  and  regional/sub- 
regional  estimates  for  sulfate  deposition  and  evapo- 
transpiration.  The  data  examined  during  this  study 
indicated  that  not  only  are  there  significant  sources 
of  sulfate  in  Alberta's  watersheds,  but  there  are 
also  significant  sinks  of  sulfur.  In  fact,  these 
sources  and  sinks  appear  to  predominate  over  at- 
mospheric contributions  for  most  lakes.  The  sce- 
narios developed  indicated  that  a  small  fraction  of 
the  provincial  lakes  and  ponds  are  potentially  sen- 
sitive to  acidification  if  point  sources  are  located 
nearby.  Such  watersheds  tend  to  be  mantled  with 
highly  acidic  surficial  soil  materials  and  peat.  Simi- 
larly, such  watersheds  are  also  expected  to  be 
potentially  sensitive  to  temporary  acidification 
during  episodic  events  such  as  snowmelt.  (See  also 
W90- 10349)  (White-Reimer-PTT) 
W90- 10357 


IMPACT  OF  AGRICULTURAL  ACTIVITIES 
ON  GROUND  WATER. 

Stavebni  Geologie,  Prague  (Czechoslovakia). 
J.  Vrba,  and  E.  Romijn. 

International  Contributions  to  Hydrogeology, 
Volume  5.  Verlag  Heinz  GmbH,  Hannover,  West 
Germany.  1986.  332p. 

Descriptors:  'Agriculture,  'Aquifers,  'Farm 
wastes,  'Groundwater,  'Groundwater  pollution, 
'Groundwater  quality,  'Groundwater  resources, 
'Path  of  pollutants,  'Water  pollution  sources, 
Drainage,  Groundwater  management,  Irrigation, 
Model  studies,  Nitrates,  Pathogenic  bacteria,  Pesti- 
cides, Surface-groundwater  relations,  Water  pollu- 
tion. 

This  Monograph  is  a  result  of  The  International 
Symposium  on  'Impact  of  Agricultural  Activities 
on  Groundwater  Quality  and  Quantity',  held  in 
Prague,  Czechoslovakia,  in  September  1982.  The 
symposium  was  sponsored  by  the  International  As- 
sociation of  Hydrogeologists  (IAH)  and  the 
Czechoslovakian  government  in  cooperation  with 
UNESCO,  UNEP  and  other  international  organi- 
zations. Among  the  papers  included  in  the  Mono- 
graph, the  following  themes  are  discussed:  pesti- 
cides and  disease-producing  bacteria  in  groundwat- 
er; movement  and  interaction  of  nitrates  and  pesti- 
cides in  the  vegetation  cover-soil-groundwater- 
rock  system;  mathematical  modeling  of  the  agricul- 
tural impact  on  groundwater  quality  and  quantity; 
the  impact  of  irrigation  and  drainage  on  ground- 
water. Some  papers  presented  at  the  symposium 
were  selected  for  the  second  part  of  the  Mono- 
graph as  case  histories.  (See  W90-10389  thru  W90- 
10403)  (Agostine-PTT) 
W90- 10388 


MOVEMENT  OF  AGROCHEMICALS  IN  THE 
UNSATURATED  AND  SATURATED  ZONES. 

V.  Benes. 

IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy, Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.  1986.  p  29-87.  15  fig,  6  tab,  117  ref. 

Descriptors:  'Aeration  zone,  'Agricultural  chemi- 
cals, 'Groundwater,  'Groundwater  movement, 
•Groundwater  pollution,  'Path  of  pollutants, 
'Saturation  zone,  'Soil  water,  'Solute  transport, 
Analytical  techniques,  Aquifers,  Confined  aquifers, 
Convection,  Dispersion,  Electrical  studies,  Model 
studies,  Phreatic  aquifers,  Water  chemistry,  Water 
flow. 


The  basic  factor  affecting  the  movement  of  agro- 
chemicals  in  the  unsaturated  zone  is  the  flow  of 
groundwater  in  its  liquid  state.  Movement  of  a 
solute  in  water  is  affected  by  the  following  interac- 
tive processes:  (a)  Convection:  the  movement  of  a 
solute  is  at  the  same  rate  and  in  the  same  direction 
as  groundwater  flow.  This  movement  is  dominant 
and  some  studies  do  not  consider  any  other  influ- 
ences, (b)  Hydrodynamical  dispersion:  this  process 
is  a  combination  of  molecular  diffusion  and  me- 
chanical dispersion,  (c)  Hydrochemical  interac- 
tions: these  occur  between  the  solute,  water,  soil 
complex,  the  vegetation  root  system  and  the  mi- 
crobiological system.  Movement  of  agrochemicals 
in  the  unsaturated  zone  is  usually  considered  to  be 
a  one-dimensional  process  namely  in  the  vertical 
direction.  Soil  water  measurements  include  gravi- 
metric, electric  resistance,  electric  capacity, 
gamma  ray,  and  neutron  methods.  At  present  nu- 
merical mathematical  methods  are  most  frequently 
applied  for  water  flow  calculation  in  the  unsaturat- 
ed zone,  especially  the  finite  difference  method  and 
the  finite  element  method.  These  methods  make  it 
possible  to  model  various  regimes  of  underground 
water  flow,  following  precipitation  or  irrigation.  A 
brief  discussion  of  these  methods  is  given.  For 
water  flow  in  the  saturated  zone,  a  continuous, 
incompressible,  inhomogeneous  and  anisotropic 
medium  is  generally  assumed.  Using  these  assump- 
tions, water  flow  can  be  described  by  equations 
similar  to  those  given  for  the  unsaturated  zone, 
with  the  difference  that  now  two-dimensional  or 
three-dimensional  flow  should  be  considered. 
Equations  for  water  flow  are  given  for  the  two 
basic  types  of  aquifers,  namely,  phreatic  aquifers 
and  confined  (Artesian)  aquifers.  (See  also  W90- 
10388)  (Agostine-PTT) 
W90-10390 


IMPACT  OF  FERTILIZERS  AND  PESTICIDES 
ON  GROUNDWATER  QUALITY. 

V.  Houzim,  J.  Fuksa,  V.  Pekny,  J.  Vrba,  and  J. 
Stibral. 

IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy, Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.  1986.  p  89-132.  2  fig,  9  tab,  31  ref. 

Descriptors:  'Fertilizers,  'Groundwater, 

'Groundwater  pollution,  'Groundwater  quality, 
'Nonpoint  pollution  sources,  'Pesticides,  'Water 
pollution  sources,  Agricultural  chemicals, 
Aquifers,  Diffusion,  Nitrogen,  Path  of  pollutants, 
Soil  contamination,  Soil  organic  matter,  Water  pol- 
lution effects. 

Increases  in  soil  fertility  and  crop  yields  have  been 
attained,  especially  since  1960,  by  massive  applica- 
tions of  inorganic  fertilizers.  A  statistical  relation- 
ship has  been  demonstrated  between  the  amount  of 
nitrogen  fertilizers  applied  and  the  nitrogen  con- 
tent of  groundwater.  While  pesticides  have  a  low 
solubility  in  water  and  their  movement  is  generally 
limited  in  soil  systems,  occurrences  of  pesticide 
residues  in  groundwater  are  reported  as  a  conse- 
quence of  agriculture.  Soil  organic  matter  is  of 
special  importance  for  the  transport  and  transfor- 
mation of  fertilizers  and  pesticides  in  the  unsaturat- 
ed zone.  The  solubility  of  the  fertilizer  is  the 
primary  property  preconditioning  the  generation 
and  concentration  of  components  in  groundwater. 
The  possibility  of  water,  especially  groundwater, 
toxification  is  brought  about  by  the  property  of 
inorganic  fertilizers  to  transport  harmful  sub- 
stances into  water.  Water  toxification  can  be  either 
direct  (toxic  elements  or  through  ions  being  re- 
leased during  fertilizer  reactions  in  the  soil  which 
are  then  transported  into  water),  or  indirect  (toxic 
components  are  released  in  an  underground  aquifer 
or  in  a  stream  as  a  result  of  reactions  between 
fertilizers  and  water).  Most  pesticides  (including 
herbicides,  insecticides,  fungicides,  miticides,  etc.) 
are  substances  with  a  low  molecular  weight  and 
low  solubility  in  water.  They  move  in  the  soil  by 
capillary  transport,  and  in  a  water  solution  by 
molecular  diffusion.  (See  also  W90- 10388)  (Agos- 
tine-PTT) 
W90- 10391 
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GROUNDWATER  QUALITY  MONITORING 
UNDER  DIFFERENT  AGRICULTURAL  CON- 
DITIONS. 

Stavebni  Geologie,  Prague  (Czechoslovakia). 
J.  Vrba. 

IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy,  Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.  1986.  p  173-196.  4  fig,  7  ref. 

Descriptors:  *Agriculture,  'Geohydrology, 
•Groundwater  pollution,  'Groundwater  quality, 
•Monitoring,  'Network  design,  *Water  pollution 
sources,  Animal  wastes,  Data  acquisition,  Data 
processing,  Data  storage  and  retrieval,  Decision 
making,  Fertilizers,  Irrigation-return  flow,  Moni- 
toring systems,  Pesticides,  Water  properties,  Water 
quality  management,  Water  quality  trends. 

Groundwater-quality  monitoring  is  a  complex 
process  requiring  the  establishment  of  long-term  or 
short-term  monitoring  programs.  The  objectives  of 
monitoring  are  to  determine  the  physical,  chemical 
and  biological  properties  of  groundwater,  to  identi- 
fy the  time  and  space  effects  of  natural  processes 
and  human  activities  on  the  hydrogeological 
system,  to  forecast  changes  in  the  water  quality, 
and  to  define  measures  to  be  adopted  for  the 
restoration  of  groundwater  which  has  already  been 
polluted.  The  main  agricultural  sources  of  ground- 
water pollution  are  animal  wastes,  fertilizers  and 
soil  additives,  pesticides,  and  irrigation  return  flow. 
The  nature  of  agricultural  pollution  sources  and 
the  degree  of  aquifer-system  vulnerability  are  the 
decisive  factors  in  choosing  areas  to  be  monitored 
and  for  establishing  the  density  of  the  monitoring 
network,  the  number  of  parameters  monitored,  and 
the  monitoring  period.  An  essential  aspect  of  a 
groundwater-quality  monitoring  system  is  the  de- 
termination of  sampling  locations,  procedures,  and 
frequencies.  Data  may  be  acquired  using:  (1)  of- 
fline systems  in  which  data  is  transferred  to  paper 
tapes,  punched  cards,  magnetic  tapes,  or  magnetic 
disks;  (2)  systems  which  monitor  data  online,  with 
the  storage  medium  usually  being  a  magnetic  tape 
which  is  periodically  batch-processed  on  a  com- 
puter; or  (3)  online  systems  which  are  linked  di- 
rectly to  the  computer  via  telephone  lines  or  radio 
transmission.  Data  retrieval  for  individual  water 
users  is  generally  in  the  form  of  simple,  easy  to 
understand,  practical  and  inexpensive  information. 
Assessment  of  the  impact  of  agricultural  activities 
on  individual  water-supply  systems  and  on  the 
water  resources  in  the  monitored  area  requires 
complex  statistical  analysis.  It  is  most  important  to 
transfer  knowledge  gathered  from  monitoring  ac- 
tivities in  a  form  that  can  be  used  by  decision 
makers.  Functional,  organizational,  governmental, 
and  institutional  structures,  as  well  as  technical  and 
control  measures  based  on  water  and  environmen- 
tal legislation,  are  essential  for  acting  upon  the 
results  obtained  by  monitoring  the  effects  of  agri- 
cultural activities  on  the  hydrogeological  system. 
(See  also  W90- 10388)  (Agostine-PTT) 
W90- 10394 


CONSEQUENCES  OF  IRRIGATED  AGRICUL- 
TURE IN  ARID  AND  SEMIARID  AREAS  ON 
GROUNDWATER. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 10396 


IMPACT  OF  AGRICULTURE  ON  GROUND- 
WATER IN  IRELAND. 

Geological  Survey  of  Ireland,  Dublin. 

For  primary  bibliographic  entry  see  Field  4C. 

W90- 10397 


ELEVATED  LEVELS  OF  NITRATE  IN 
GROUND  WATER  BENEATH  INTENSIVELY 
GRAZED  PASTURELAND  IN  NEW  ZEALAND. 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Water  and  Soil  Science 
Centre. 
R.  J.  Burden. 

IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy,  Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.  1986.  3  fig,  8  ref. 


Descriptors:  'Agricultural  practices,  'Grazing, 
•Groundwater  pollution,  'New  Zealand,  'Ni- 
trates, 'Nonpoint  pollution  sources,  'Pastures,  Ag- 
ricultural wastes,  Alluvium,  Aquifers,  Drainage, 
Irrigation  effects.  Leaching,  Mass  balance,  Nitro- 
gen, Sheep,  Water  quality  management. 

Lowland  plains  are  regions  of  intensive  pastoral 
agriculture  in  New  Zealand.  Agricultural  produc- 
tion in  some  areas  is  being  increased  by  irrigation. 
The  potential  exists  for  contamination  of  alluvial 
aquifers,  located  beneath  the  plains,  by  nitrate 
leached  from  pastureland.  Nitrate-N  concentra- 
tions in  parts  of  several  alluvial  aquifers  already 
exceed  10  g/cu  m  and  range  up  to  60  g/  cu  m. 
Concentrations  vary  considerably  between  summer 
and  winter  in  response  to  changes  in  the  volume  of 
drainage  entering  groundwater.  Urine  deposited  by 
grazing  stock  is  the  principal  source  of  nitrate 
leached  from  pasture.  Nitrogen  is  applied  in  urine 
spots  at  a  rate  equivalent  to  500  kg/ha.  Field 
measurements  indicate  leaching  of  10-25  kg  N/ha 
annually  from  non-irrigated  pasture  and  65-70  kg 
N/ha  from  surface-irrigated  pasture.  Although  a 
seasonal  pattern  of  nitrate  concentrations  is  re- 
tained in  the  unsaturated  alluvium  above  the 
aquifers,  the  seasonal  concentration  trend  observed 
in  groundwater  results  almost  exclusively  from 
temporal  variation  in  the  volume  of  drainage  enter- 
ing groundwater.  Mass  balance  of  the  major  nitro- 
gen inputs  and  outputs  for  grazed  pastureland  con- 
firm the  measured  leaching  losses.  Approximately 
15  and  23%  of  the  nitrogen  excreted  by  grazing 
sheep  is  estimated  to  be  leached  from  non-irrigated 
and  surface-irrigated  pastures,  respectively.  (See 
also  W90-10388)  (Author's  abstract) 
W90- 10398 


DISTRIBUTION  OF  AGRICULTURAL  SOIL 
LEACHATES  IN  THE  UNSATURATED  ZONE 
OF  THE  BRITISH  CHALK. 

Institute  of  Geological  Sciences,  Wallingford 
(England).  Hydrogeology  Unit. 
S.  S.  D.  Foster,  and  A.  H.  Bath. 
IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy, Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.  1986.  p  271-282.  3  fig,  2  tab,  10  ref. 

Descriptors:  'Aeration  zone,  'Agriculture,  'Calci- 
um carbonate,  'England,  'Groundwater  quality, 
'Leachates,  'Nonpoint  pollution  sources,  'Path  of 
pollutants,  Aquifers,  Drinking  water,  Nutrient 
transport,  Unsaturated  zone,  Interstitial  water  pro- 
files, Water  pollution  sources,  Water  quality 
trends. 

In  Europe  the  Chalk  constitutes  a  major  source  of 
potable  water  supply.  Its  outcrop  forms  extensive 
tracts  of  agricultural  land,  where  the  groundwater 
resources  largely  originate  as  infiltrating  excess 
rainfall.  Research  on  the  unsaturated  zone  of  the 
aquifer  beneath  such  cultivated  land  should  allow 
an  assessment  of  nutrient  leaching  losses  from  the 
associated  highly-permeable  soils  and  the  predic- 
tion of  future  groundwater  quality  trends.  Pore- 
water  profiles  for  nitrate,  and  numerous  other  con- 
stituents, from  a  site  of  exceptionally  detailed  study 
are  presented,  and  compared  to  results  from  sites 
elsewhere  in  England,  to  demonstrate  the  impact 
of  modern  arable  agriculture.  Environmental  iso- 
topes have  also  been  investigated  in  depth  to  aid 
the  study.  (See  also  W90-10388)  (Author's  ab- 
stract) 
W90- 10399 


PREDICTION  OF  VARIATIONS  IN  GROUND- 
WATER QUALITY  UNDER  THE  INFLUENCE 
OF  PEN  SEWAGE  IRRIGATION. 

Vsesoyuznyi  Nauchno-Issledovatel'skii  Inst.  Gi- 
drogeologii  i  Inzhenerdoi  Geologii,  Moscow 
(USSR). 

V.  M.  Goldberg. 

IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy, Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.  1986.  p  285-295.  3  ref. 

Descriptors:  'Animal  wastes,  'Feedlot  wastes, 
'Groundwater  pollution,  'Groundwater  quality, 
'Wastewater  irrigation,  'Water  pollution  sources, 


Aquifers,  Groundwater  level,  Land  disposal, 
Model  studies,  Nitrates,  Nutrient  transport,  Path  of 
pollutants,  Pathogenic  bacteria. 

The  influence  of  large  pens  on  the  environment  is 
equal  to  that  of  industrial  enterprises.  The  disposal 
of  pen  waste  by  the  use  of  diluted  pen  waste  for 
the  irrigation  of  the  fields  of  the  same  pen  where 
the  forage  crops  are  cultivated  can  result  in  envi- 
ronmental and  primarily,  groundwater  pollution. 
Groundwater  pollution  can  lead  to  the  loss  of 
water  supplies  and  the  pollution  of  rivers  and 
water  reservoirs  by  draining  groundwater.  Thus, 
the  advisability  of  pen  sewage  irrigation  is  limited 
by  its  ability  to  pollute  groundwater.  Very  often 
this  factor  is  the  determinant  one,  when  designing 
the  pens.  Nitrogen,  phosphorus  and  potassium  are 
the  main  pollutants  of  the  pen  affecting  ground- 
water; the  same  substances  are  nutrients  for  the 
vegetation.  Nitrogen  compounds,  particularly  ni- 
trates, are  the  main  pen  pollutants  affecting  the 
groundwater.  Besides  these  and  some  other  chemi- 
cal components,  pen  waste  contains  considerable 
quantities  of  various  microorganisms  (bacteria  of 
the  coliform  bacillus  group,  pathogenic  enterobac- 
teria,  etc.).  Usually  bacterial  pollution  is  localized 
in  the  area,  immediately  adjacent  to  the  pollution 
source.  Groundwater  quality  prediction  should  in- 
clude the  following,  in  the  case  of  nitrate  pollution: 
(a)  time  for  sewage  to  reach  the  groundwater 
level;  (b)  variations  in  the  nitrate  content  of 
groundwater  as  a  result  of  irrigation;  and  (c)  the 
size  of  polluted  areas  in  the  groundwater  aquifer. 
In  the  case  of  bacterial  pollution,  this  prediction 
incorporates  the  velocity  of  sewage  reaching  the 
groundwater  level  and  the  lateral  extent  of  the 
pollution  in  the  aquifer  taking  into  account  the 
maximum  time  of  bacterial  survival  in  groundwat- 
er (400  days).  (See  also  W90-10388)  (Agostine- 
PTT) 
W90- 10400 


NUMERICAL  SIMULATION  OF  THE  EFFECT 
OF  SOIL  NITROGEN  TRANSPORT  AND 
TRANSFORMATIONS  ON  GROUNDWATER 
CONTAMINATION. 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

M.  Mehran,  J.  Norrishad,  and  K.  K.  Tanji. 
IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy, Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.  1986.  297-312.  6  fig,  13  ref. 

Descriptors:  'Groundwater  pollution,  'Model 
studies,  'Nitrogen,  'Nutrient  transport,  'Path  of 
pollutants,  'Simulation  analysis,  'Soil  chemistry, 
Aquifers,  Ion  exchange,  Numerical  analysis,  Soil- 
water-plant  relationships,  Vadose  zone. 

Two  numerical  models,  one  for  the  vadose  zone 
and  the  other  for  the  aquifer  system  are  utilized  to 
predict  potential  nitrate  pollution  in  groundwater. 
Transport  by  dispersion  and  convection  of  mobile 
species  of  nitrogen,  ammonium  ion  exchange,  first 
order  nitrogen  transformations,  and  nitrogen  plant 
uptake  are  included  in  the  formulation  for  the 
vadose  zone.  Transport  of  nitrogen  in  the  aquifer  is 
assumed  to  be  affected  only  by  dispersion-convec- 
tion phenomena.  Justifications  for  one-dimensional 
conceptualization  of  flow  in  the  vadose  zone  and 
two-dimensional  representation  for  the  aquifer, 
under  various  field  conditions  are  presented.  To 
illustrate  the  concept,  a  simple  hypothetical  prob- 
lem is  solved.  The  approach  presented  here  pro- 
vides an  efficient  means  of  long-term  simulation  of 
large-scale  field  problems.  (See  also  W90-10388) 
(Author's  abstract) 
W90- 10401 


FACTORS  OF  BACTERIA  AND  VIRUS  TRANS- 
PORT IN  GROUNDWATER. 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 
tologisches  Inst,  und  Museum. 
A.  Pekdeger,  and  G.  Matthess. 
IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy, Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.  1986.  p  313-322.  2  fig,  9  ref. 
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■ 


Descriptors:  'Groundwater  pollution,  *Model 
studies,  'Path  of  pollutants,  'Pathogenic  bacteria, 
•Viruses,  Adsorption,  Dispersion,  Filtration, 
Groundwater  movement,  Particle  size,  Pore  size, 
Survival. 

The  underground  transport  of  pathogenic  bacteria 
and  viruses  may  be  described  by  the  general  trans- 
port equation  considering  dispersion,  adsorption 
and  biological  elimination.  The  survival  time  of 
bacteria  and  viruses  in  groundwater  is  different  for 
the  specific  species  and  for  the  specific  groundwat- 
er environment.  Dispersion  causes  a  distribution  of 
pollutants  in  time  and  space,  thus  their  concentra- 
tion decreases  in  time  and  with  transport  distance. 
Microorganisms  are  reversibly  adsorbed  on  under- 
ground particles,  which  causes  a  retardation  of 
their  transport  velocity  with  respect  to  groundwat- 
er flow  velocity.  Elimination  may  be  time-depend- 
ent. It  also  may  be  dependent  on  the  length  of  the 
flow  path,  which  may  be  explained  with  the  help 
of  filtration  theory.  Microorganism  transport  may 
be  limited  by  the  pore  size  and  the  size  of  the 
microorganism.  Because  of  this,  mechanical  filtra- 
tion processes  in  gravelly  aquifers  cannot  be  very 
effective  due  to  the  small  diameters  of  bacteria  and 
viruses.  In  natural  sediments  with  heterogeneous 
grain  size  distribution  some  percentage  of  the  pore 
diameters  can  interfere  with  bacterial  transport. 
(See  also  W90- 10388)  (Agostine-PTT) 
W90- 10402 


MODELING  NITROGEN  BEHAVIOR  IN  THE 
SOIL  PROFILE. 

Louisiana   State   Univ.,    Baton    Rouge.    Dept.   of 

Agronomy. 

H.  M.  Selim. 

IN:  Impact  of  Agricultural  Activities  on  Ground 

Water.  International  Contributions  to  Hydrogeo- 

logy,  Volume  5.  Verlag  Heinz  GmbH,  Hannover, 

West  Germany.  1986.  p  323-333.  3  fig,  7  ref. 

Descriptors:  'Model  studies,  'Nitrogen,  'Path  of 
pollutants,  'Soil  chemistry,  'Soil  profiles,  'Soil 
water,  Denitrification,  Dispersion,  Groundwater 
pollution,  Mathematical  models,  Model  testing,  Ni- 
trification, Nutrient  transport. 

Three  mathematical  models  (I,  II  and  III)  were 
developed  to  predict  the  transport  and  transforma- 
tion of  nitrogen  in  the  soil  profile.  Model  I  is  based 
on  steady  soil  water  flow  whereas  Models  II  and 
III  are  based  on  transient  water  flow.  Model  III  is 
similar  to  Model  II  except  that  the  dispersion  term 
of  the  N  equations  was  ignored.  Model  II  provided 
the  best  predictions  whereas  Model  III  proved  to 
be  inferior  in  comparison  to  Models  I  and  II.  These 
models  vary  widely  in  their  degree  of  complexity, 
method  of  solution  as  well  as  the  computer  time 
required  for  simulation.  In  all  three  models  de- 
scribed in  this  study,  the  N  transformation  process- 
es considered  were:  nitrification  of  NH4(  +  )  to 
N03(-),  denitrification  of  N03(-)  and  ion  exchange 
of  NH4(  +  ).  The  nitrification  and  denitrification 
processes  were  considered  of  the  first-order  kinetic 
type  where  kl  and  k2  (1/hr)  are  the  rate  coeffi- 
cients for  nitrification  and  denitrification,  respec- 
tively. It  should  be  noted  that  the  organic-N  phase 
was  not  included  in  these  models,  i.e.,  N  mineral- 
ization and  immobilization  processes  were  ignored. 
(See  also  W90-10388)  (Agostine-PTT) 
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cal methods,  Stochastic  hydrology,  Underground 
waste  disposal. 

This  volume  contains  the  proceedings  of  the 
DOE/AECL  '87  Conference  on  Geostatistical, 
Sensitivity,  and  Uncertainty  Methods  for  Ground- 
Water  Flow  and  Radionuclide  Transport  Model- 
ing held  in  San  Francisco,  California  on  September 
15-17,  1987.  The  conference  was  cosponsored  by 
the  United  States  Department  of  Energy  (DOE) 
and  Atomic  Energy  of  Canada  Limited  (AECL). 
Initial  direction  for  the  DOE/AECL  '87  confer- 
ence was  provided  by  a  cooperative  research 
agreement  in  1986  between  DOE  and  AECL. 
Among  other  goals,  that  agreement  called  for  a 
workshop  on  the  statistical  treatment  of  modeling 
data  for  ground-water  flow  and  radionuclide  trans- 
port studies  to  support  the  high-level  nuclear  waste 
disposal  programs  of  the  United  States  and 
Canada.  The  workshop  gradually  evolved  into  an 
international  conference  including  the  nuclear 
waste  programs  of  those  two  countries  along  with 
as  many  other  countries  as  possible.  The  other 
theme  of  the  DOE/AECL  '87  conference  was  the 
application  of  statistical  methods  for  sensitivity  and 
uncertainty  analysis  to  nuclear  waste  disposal  flow 
and  transport  modeling.  The  conference  was  orga- 
nized into  six  technical  sessions  dealing  with  differ- 
ent topics  in  that  theme:  (1)  The  role  of  statistical 
methods  in  the  nuclear  waste  repository  perform- 
ance assessment  plans  of  several  waste  disposal 
programs;  (2)  Sensitivity  and  uncertainty  methods 
for  large  computer  codes;  (3)  Stochastic  hydrolo- 
gy; (4)  Statistical  methods  for  modeling  flow  and 
transport  in  fractured  media;  (5)  Geostatistical 
methods;  and  (6)  The  use  of  subjective  information 
to  supplement  hard  data  in  performance  assessment 
studies.  (See  W90-10405  thru  W90-10433) 
(Chonka-PTT) 
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OVERVIEW  OF  GROUNDWATER  FLOW  AND 
RADIONUCLIDE  TRANSPORT  MODELING 
IN  THE  CANADIAN  NUCLEAR  FUEL  WASTE 
MANAGEMENT  PROGRAM. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
For  primary  bibliographic  entry  see  Field  5E. 
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When  applied  to  complicated  groundwater  models 
or  when  used  to  estimate  the  probability  of  exceed- 
ing high  pollutant  concentrations,  the  Monte  Carlo 
method  becomes  either  imprecise  or  expensive. 
Two  methods  were  used  to  substantially  reduce 
the  computational  requirements  in  comparison  to 
Monte  Carlo  (MC)  simulation  when  the  objective 
is  to  estimate  a  given  fractile  of  the  output  concen- 
tration. The  methods  are  general  with  respect  to 
the  probability  distribution  of  the  uncertain  source 
and  model  parameters  and  with  respect  to  the 
algorithm  that  estimates  the  desired  concentration, 
given  such  parameters.  One  of  the  methods  uses  a 
combination  of  several  uncertainty-propagation 
techniques;  the  other  is  an  adaptation  of  the  Rack- 
witz-Fiessler  algorithm  of  system  reliability  analy- 
sis. Both  methods  employ  recursive  linearization  of 
the  mass  transport  model.  The  methods  were  im- 


plemented in  a  FORTRAN  computer  code  and 
used  to  evaluate  the  0.9  fractile  of  downgradient 
concentration  using  a  semianalytical  three  dimen- 
sional mass  transport  model.  Results  are  typically 
close  to  direct  MC  estimates,  and  the  CPU  time  is 
about  two  orders  of  magnitude  less  than  that  re- 
quired by  the  MC  method.  This  is  an  important 
feature  of  the  proposed  methods,  especially  for  the 
evaluation  of  exposure  through  complicated  nu- 
merical algorithms.  Of  the  two  methods  consid- 
ered, the  one  based  on  the  Rackwitz-Fiessler 
method  is  recommended  for  two  reasons:  (1)  it  is 
numerically  more  stable,  and  (2)  it  produces  results 
that  do  not  depend  on  parameters  to  be  selected  by 
the  user,  such  as  the  sample  size  and  the  random- 
number  seed.  An  important  feature  of  the  methods, 
which  is  not  available  in  standard  Monte  Carlo,  is 
the  analytical  evaluation  of  sensitivity  of  the  de- 
sired fractile  to  the  input  random  variables. 
Knowledge  of  the  parameters  that  are  more  influ- 
ential is  obviously  important  to  refine  their  treat- 
ment in  the  transport  model  and  their  probabilistic 
representation.  (See  also  W90- 10404)  (Author's  ab- 
stract) 
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Criteria  for  valid  simplification  of  radionuclide 
transport  models  used  in  performance  assessment 
were  formulated  in  a  geochemical  sensitivity  anal- 
ysis. Complementary  roles  are  played  by:  (1) 
simple  transport  models  designed  to  bound  the 
radionuclide  discharge  over  wide  ranges  of  phys- 
icochemical  conditions,  (2)  detailed  geochemical 
models  that  provide  a  structured  method  to  obtain 
reliable  information  about  solute/rock/water  inter- 
actions, and  (3)  sensitivity  and  uncertainty  analysis 
techniques  used  to  assess  the  significance  of  errors 
in  both  data  and  models.  A  critical  review  of  data 
for  use  in  the  more  robust  triple-layer  sorption 
model  was  carried  out.  In  addition,  an  evaluation 
of  the  suitability  of  the  TRANQL  code  for  use  in 
performance  assessment  was  made  based  on  code 
flexibility  and  computing  efficiency.  Based  on 
these  reviews,  it  was  concluded  that  without  major 
improvements  in  both  data  bases  and  computer 
codes,  detailed  chemical  models  cannot  be  used  in 
place  of  codes  such  as  NEFTRAN  or  SWIFT-II 
to  assess  the  compliance  of  a  repository  site  with 
the  EPA  Standard  40  CFR  Part  191.  At  present, 
detailed  chemical  speciation  and  chemical  trans- 
port models  are  best  used  to  provide  insights  into 
the  nature  of  significant  interactions  and  correla- 
tions among  system  variables.  The  codes  can  be 
used  to  assess  the  validity  of  simplifying  assump- 
tions used  in  performance  assessment  tools  and  to 
extend  sensitivity  and  uncertainty  analyses  of 
system  behavior  to  detailed  geochemical  processes. 
(See  also  W90- 10404)  (Chonka-PTT) 


128 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


W90-10414 
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A  double-porosity  system  is  one  in  which  the 
primary  medium  (the  surrounding  matrix),  com- 
posed of  low-permeability  material,  provides  a 
high  degree  of  storativity,  and  the  secondary 
medium  (fractures)  provides  a  high-permeability 
path  of  low  storativity.  A  type-curve  methodology 
using  four  dimensionless  parameters  was  devel- 
oped for  modeling  radionuclide  transport  through 
a  fractured,  double-porosity  system.  Dimensionless 
velocity  and  dispersion  coefficients  were  used  to 
characterize  transport  through  the  fractures,  while 
dimensionless  solute  storage  enhancement  coeffi- 
cients and  time  constants  for  matrix  diffusion  were 
used  to  characterize  the  coupling  of  the  matrix  to 
the  fractures.  Using  these  dimensionless  param- 
eters, parameter-variation  curves  were  developed 
to  exhibit  the  general  response  of  nuclide  travel- 
time  with  respect  to  the  entire  range  of  parameter 
variability.  Parameter  sensitivities  were  then  calcu- 
lated as  the  normalized  derivatives  of  the  parame- 
ter-variation curves  for  the  dimensionless  set  of 
base-case  values.  The  parameter  sensitivities  were 
then  recast  to  find  the  response  of  the  performance 
measure  in  terms  of  a  natural  set  of  dimensional 
parameters  that  characterize  the  double  porosity 
transport  model.  As  a  final  step,  importance  coeffi- 
cients were  defined  to  ascertain  the  relative  rank- 
ing of  the  natural  set  of  base-case  parameters.  The 
method  was  demonstrated  by  presenting  the  results 
obtained  by  modeling  the  transport  of  an  infinitely 
long-lived  radionuclide  through  the  Culebra  Dolo- 
mite of  the  Rustler  Formation,  the  most  transmis- 
sive  zone  located  above  the  Waste  Isolation  Pilot 
Plant  (WIPP)  in  southeastern  New  Mexico.  Pa- 
rameter ranges  and  base-case  values  depicted  the 
uncertain  properties  of  the  Culebra,  while  double- 
porosity  transport  simulations  with  the  SWIFT  II 
model  predicted  the  corresponding  range  in  travel- 
time.  The  computed  parameter  sensitivities  and 
importance  provided  valuable  guidance  to  the  site 
characterization  and  repository  performance  as- 
sessment programs  at  the  WIPP  site.  (See  also 
W90- 10404)  (Author's  abstract) 
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A  method  that  incorporates  features  of  Tomovic's 
sensitivity  index  to  facilitate  the  time-dependent 
sensitivity  analysis  of  ground-water  contaminant 
transport  in  a  radioactive  risk  assessment  applica- 
tion was  developed.  The  basic  approach  involved 
specification  of  nominal,  minimum,  and  maximum 
values  of  the  transport  parameters,  calculation  of 
contaminant  concentrations  corresponding  to  the 
parameter  values,  and  calculation  of  the  sensitivity 
index  as  a  function  of  time.  A  key  aspect  of  the 
method  was  definition  of  an  appropriate  sensitivity 
index.  An  index  was  defined  that  emphasizes  devi- 
ations from  nominal  concentrations  that  are  signifi- 
cant relative  to  the  maximum  nominal  concentra- 
tion and,  at  the  leading  edge  of  the  contaminant 
breakthrough  curve,  deemphasizes  the  uncertain- 
ties, which  are  large  on  a  relative  basis  but  small  on 
an  absolute  basis.  The  method  was  illustrated  using 
a  simple  one-dimensional  ground-water  advection 
dispersion  model  and  is  applied  to  a  radioactive 
waste  disposal  site.  An  uncertainty  analysis  of  the 
site  was  performed  by  Monte  Carlo  simulation  for 
comparison.  The  sensitivity  index  was  found  to  be 
practical,  easily  implemented  screening  tool  for 
identifying  the  critical  parameters,  determining  the 
time  periods  over  which  parameter  uncertainty  is 
important,  and  obtaining  an  upper  bound  estimate 
of  the  magnitude  of  the  uncertainty.  Precise  esti- 
mates of  the  uncertainty  can  subsequently  be  ob- 
tained by  more  elegant  techniques.  Although  the 
application  involved  low-level  radioactive  waste, 
the  method  and  general  conclusions  regarding  the 
use  of  a  sensitivity  index  in  ground-water  transport 
modeling  might  be  useful  in  evaluating  high-level 
or  hazardous  waste  disposal  problems  as  well.  (See 
also  W90- 10404)  (Author's  abstract) 
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Surface  water  quality  and  soil  chemistry  of  two 
abandoned  mined  areas  in  interior  Alaska  (the 
Dunkle  and  the  Diamond  mines)  were  evaluated  to 
retrieve  data  to  help  develop  reclamation  alterna- 
tives for  the  sites.  Soil  and  water  chemistry  indicat- 
ed that  no  major  pollutants  were  threatening 
nearby  water  courses.  Leaching  of  mineral  salts 
occurred  at  both  sites,  with  Na  being  the  predomi- 
nant cation  found.  Spoil  materials  at  both  sites  are 
oxidized  and  were  neutral  to  slightly  acidic.  Em- 
phasis in  the  lower-48  states  is  on  rapid  establish- 
ment of  vegetation  on  disturbed  lands  with  barren 
spoils  viewed  as  reclamation  problems.  In  colder 
climates,  development  of  vegetative  cover  onto 
barren  areas  often  requires  years,  even  with  opti- 
mum soil  conditions.  The  reclamation  alternatives 
selected  for  the  two  sites  emphasized  removal  of 
safety  hazards  rather  than  extensive  regrading  and 
topsoiling,  which  would  have  destroyed  existing 
reclamation  vegetative  cover  and  disturbed  soil 
profiles  which  had  developed  since  mining.  (See 
also  W90- 10434)  (Author's  abstract) 
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This  volume  contains  a  collection  of  papers  pre- 
sented at  a  Symposium  on  Groundwater  Contami- 
nation held  during  the  Third  IAHS  Scientific  As- 
sembly in  Baltimore,  MD  on  May  1 1  to  12,  1989. 
The  papers  fall  into  three  general  categories:  those 
relating  to  processes  governing  the  transport  and 
fate  of  contaminants;  those  which  are  concerned 
with  aquifer  degradation  due  to  agricultural  prac- 
tices and  non-point  sources;  and  those  which  deal 
with  aquifer  rehabilitation  schemes  or  studies.  A 
major  thrust  of  the  first  group  of  papers  is  on 
mathematical  modeling,  focusing  on  the  complex- 
ities of  predicting  the  transport  and  fate  of  con- 
taminants. Three  primary  research  areas  are  high- 
lighted: examination  of  the  importance  of  hetero- 
geneities in  the  dispersion  process;  coupling  of 
chemical  transformations  with  the  classical  trans- 
port equations;  and  the  modeling  of  microbial 
transport  and  biotic  transformations  of  pollutants 
in  aquifer  systems.  Two  additional  papers  in  this 
section  describe  the  modeling  of  immiscible  phase 
flow  and  the  experimental  investigation  of  chemi- 
cal causes  of  groundwater  motion.  The  second 
group  of  papers  also  contains  a  number  dealing 
with  mathematical  modeling.  Here,  however,  the 
emphasis  is  on  the  development  of  such  models  for 
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management  of  agricultural  and  other  land  uses. 
Physical,  chemical  and  biological  processes  are 
considered  from  this  perspective.  Included  are  sev- 
eral case  studies  which  investigate  the  impact  of 
land  use  management  on  aquifer  water  quality.  The 
final  three  papers  are  concerned  with  aquifer  reha- 
bilitation. Use  of  hydraulic  measures,  interactions 
of  transport  and  sorption  phenomena,  and  the  en- 
hancement of  natural  microbial  degradation  proc- 
esses are  treated.  (See  W90-10502  thru  W90-10523) 
(Author's  abstract) 
W90- 10501 


NONDISPERSIVE  DESCRIPTION  OF  DISPER- 
SION FOR  SIMULATION  OF  SOLUTE  TRANS- 
PORT IN  A  LARGE  SYSTEM. 

Hart-Crower  Associates,  Seattle,  WA. 
D.  H.  Rathnayake,  and  H.  J.  Morel-Seytoux. 
IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  3-10,  3  fig,  5  ref.  Dept.  of  the  Interior, 
USGS  Grant  14-08-0001-G1637. 

Descriptors:  'Dispersion,  'Groundwater  move- 
ment, 'Groundwater  pollution,  'Mathematical 
models,  'Model  studies,  'Path  of  pollutants, 
'Solute  transport,  Aquifer  characteristics,  Geohy- 
drology, Hydrologic  models,  Transmissivity. 

Many  numerical  groundwater  quantity  and  quality 
models  are  available  to  predict  the  distribution  of 
head,  velocity,  and  concentration  of  a  dissolved 
substance  in  an  aquifer  system.  Although  tradition- 
al procedures  represent  dispersion  through  disper- 
sive terms  in  the  solute  transport  equation,  the 
approach  presented  in  this  paper  does  not  include  a 
Fickian  dispersion  term.  Here,  a  fine  solution  for 
solute  transport  is  embedded  in  a  coarser  grid 
model  for  groundwater  flow.  Whereas  in  the 
coarse  grid  model  only  a  mean  value  of  transmissi- 
vity and  porosity  is  used  for  each  block  in  order  to 
describe  the  flows  between  blocks,  for  the  fine 
solution  the  heterogeneous  nature  of  the  aquifer 
properties  is  fully  recognized.  The  interior  bounda- 
ry value  problem  is  solved  essentially  analytically. 
As  a  result,  the  head  and  velocity  fields  within 
each  block  are  known  as  continuous  analytic  func- 
tions in  time  and  space.  The  governing  equation 
for  solute  transport  without  any  formal  dispersive 
term  is  solved  using  the  method  of  characteristics. 
The  methodology  was  developed  to  reduce  costs 
while  maintaining  accuracy.  Results  obtained  with 
this  model  demonstrate  readily  that  the  phenome- 
non of  dispersion,  including  its  tensorial  character, 
can  be  described  from  the  fine  description  of  aqui- 
fer property  variability  within  each  block.  (See 
also  W90- 10501)  (Author's  abstract) 
W90- 10502 


INVERSE  MODELLING  OF  FLOW  AND 
TRANSPORT. 

Technical  Univ.  of  Denmark,  Lyngby.  Inst,  of 
Hydrodynamics  and  Hydraulic  Engineering. 
D.  van  Rooy,  A.  Keidser,  and  D.  Rosbjerg. 
IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  11-23,  10  fig,  3  tab,  7  ref. 

Descriptors:  'Geohydrology,  'Groundwater 
movement,  'Groundwater  pollution,  'Model  stud- 
ies, 'Path  of  pollutants,  Aquifer  characteristics, 
Dispersion,  Hydrologic  models,  Kriging,  Mathe- 
matical models,  Plumes,  Porous  media,  Stochastic 
models,  Transmissivity. 

Numerical  flow  and  transport  models  often  at- 
tempt to  assist  in  the  development  of  a  more  com- 
plete understanding  of  the  groundwater  contami- 
nation problem.  One  method,  the  inverse  modeling 
approach,  is  also  known  as  parameter  estimation  or 
identification  method.  A  two-stage  inverse  model 
of  flow  and  transport  through  porous  aquifers  has 
been  developed.  Two  separate  objective  functions 
are  minimized  using  the  Levenberg-Marquardt  al- 
gorithm. The  transmissivity  field  is  stochastic  and 
the  flow  model  parameters  are  the  governing  sta- 
tistical parameters.  Kriging  is  used  to  derive  the 


entire  T-field.  Model  parameters  of  transport  are 
the  source  concentration  and  the  dispersivity  coef- 
ficients. The  model  was  applied  to  a  fictitious 
aquifer,  and  with  regard  to  the  direction  of  trans- 
port, simulations  indicate  that  the  transmissivity 
distribution  is  entirely  decisive.  With  regard  to  the 
contamination  level,  the  source  concentration 
dominates.  The  dispersivities  exert  only  secondary 
influence  on  the  transport.  Further,  it  was  found 
that  relative  concentration  differences  produce 
more  reliable  results  than  ordinary  least  square 
minimization,  and  that  a  second  order  approxima- 
tion of  the  mean  log  T-field  results  in  a  closer  fit  in 
the  far  field  region  of  the  plume  than  a  first  order 
approximation.  (See  also  W90-10501)  (Author's  ab- 
stract) 
W90- 10503 


EFFECTS  OF  SIMILARITY  PARAMETERS  ON 
FUEL  MIGRATION  THROUGH  POROUS 
MEDIA. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 
Civil  Engineering. 

A.  Pistiner,  H.  Rubin,  and  M.  Shapiro. 
IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  25-32,  4  fig,  13  ref. 

Descriptors:  'Fuel,  'Groundwater  movement, 
'Groundwater  pollution,  'Interstitial  water, 
'Mathematical  models,  'Model  studies,  'Path  of 
pollutants,  'Porous  media,  Geohydrology,  Hydro- 
dynamics, Mathematical  studies,  Multiphase  flow. 

This  study  concerns  the  propagation  of  fuel  con- 
taminant in  a  nonexpansive  porous  medium  which 
is  originally  completely  saturated  with  water.  Fuel 
migration  in  a  porous  medium  is  analyzed  by  ap- 
plying the  assumption  of  dynamic  equilibrium  ex- 
isting between  the  continuous  and  the  discontinu- 
ous fuel  phases.  The  latter  phase  represents  the 
residual  fuel  saturation.  Some  power  law  relation- 
ships are  applied  between  the  porous  medium  pa- 
rameters referring  to  fuel  migration  and  fuel  satu- 
ration. Such  an  application  generates  a  self-similar 
model  whose  solutions  represent  the  characteristics 
of  fuel  pollutant  migration  in  the  porous  medium. 
By  applying  the  self-similar  model,  the  effect  of 
porous  structure  and  fuel  properties  on  fuel  migra- 
tion in  the  porous  medium  is  analyzed.  The  similar- 
ity model  developed  replaces  time  and  space  co- 
ordinates appearing  in  the  transport  equation  by  a 
single  coordinate.  Application  of  the  self-similar 
model  significantly  affects  the  fuel  inhibition  and 
drainage  in  the  porus  medium  by  water  flow  rates. 
(See  also  W90- 10501)  (Author's  abstract) 
W90- 10504 


APPLICATION  OF  THE  RANDOM  WALK 
METHOD  TO  SIMULATE  THE  TRANSPORT 
OF  KINETICALLY  ADSORBING  SOLUTES. 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
A.  J.  V'alocchi,  and  H.  A.  M.  Quinodoz. 
IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  35-42,  1  fig,  1  tab,  10  ref.  USGS  Grant 
INT  14-08-G1299. 

Descriptors:  'Adsorption  kinetics,  'Computer 
models,  'Data  interpretation,  'Groundwater  pollu- 
tion, 'Model  studies,  'Path  of  pollutants,  'Porous 
media,  'Solute  transport,  Computers,  Geohydro- 
logy, Hydrologic  models,  Mathematical  models, 
Simulation  analysis. 

Adsorption  reactions  in  porous  media  transport 
can  be  described  using  either  an  equilibrium  or 
kinetic  approach.  A  new  random  walk  method  is 
presented  for  simulating  the  transport  of  kinetically 
adsorbing  solutes.  The  method  incorporates  ad- 
sorption directly  into  the  particle  tracking  algo- 
rithm by  utilizing  an  analytical  formula  for  the 
probability  density  function  of  the  fraction  of  time 
a  particle  spends  in  the  aqueous  phase.  The  new 
method  was  compared  to  two  other  techniques  for 
one-dimensional,  nondispersive  test  cases,  i.e.,  a 
continuous  time  history  method  and  a  small  time 


step  method.  The  two  cases  tested  involved  a 
constant  input  of  solute  at  the  upstream  boundary, 
and  an  instantaneous  point  discharge  of  aqueous- 
phase  solute  as  the  initial  condition.  The  new 
method  is  shown  to  be  more  accurate  and  compu- 
tationally efficient  for  moderate  to  fast  reaction 
rates  and  was  used  in  the  development  of  a  two 
dimensional  transport  code  which  runs  on  an  Al- 
liant  FX-8  computer.  Future  extension  to  two- 
dimensional,  randomly  heterogeneous  media  is 
planned.  (See  also  W90-10501)  (Author's  abstract) 
W90- 10505 


MASS  TRANSFER  OF  ION-EXCHANGING 
POLLUTANTS  IN  GROUNDWATER. 

Organization  for  Engineering  Geology  and  Hydro- 
geology,  Kosice  (Czechoslovakia). 
L.  Sovadina. 

IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  43-49,  4  fig,  3  ref. 

Descriptors:  'Geochemistry,  'Geohydrology, 
•Ion  exchange,  'Ion  transport,  'Mass  transfer, 
'Mathematical  models,  'Path  of  pollutants, 
Groundwater  pollution,  Hydrologic  models,  Nu- 
merical models,  Uniform  flow. 

Analysis  of  ion  exchange  processes  is  an  indispen- 
sable requirement  for  the  determination  of  geo- 
chemical  migration,  in  the  evaluation  of  ground- 
water quality  changes  and  also  in  the  demarcation 
of  protection  zones.  The  most  useful  tool  for  study 
of  these  interactions  in  water-rock  systems  are 
methods  of  numerical  modeling.  Numerical  experi- 
ments with  the  ion  exchange  transport  scheme  for 
a  temporary  point  source  injection  into  steady 
uniform  flow  show  that  the  cation  transfer  pro- 
ceeds in  three  periods  of  time:  (1)  where  t  (time)  L 
or  =  t  sub  c  (time  in  which  the  constant  source 
concentration  of  pollutants  is  maintained;  (2)  when 
the  activity  of  the  pollution  source  is  stopped  and 
is  of  duration  t  sub  c  <  t  <  t  subs;  and  (3)  where 
the  concentration  front  appears  and  its  movement 
velocity  is  controlled  by  supplementary  capacities. 
The  distribution  of  cation  concentrations  appears 
to  be  complicated;  the  breakthrough  curves  consist 
of  several  branches  with  horizontal  plateau  zones 
between  them.  The  shape  of  these  branches  de- 
pends on  the  influence  of  hydrodispersion  and 
exchange  nonlinearity  effects  to  a  considerable 
extent.  (See  also  W90-10501)  (Author's  abstract) 
W90- 10506 


SIMULATION  OF  GROUNDWATER  FLOW 
AND  REDOX  PROCESSES  AROUND  BANK- 
FILTRATION  WELLS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 10507 


METHODOLOGY  TO  PREDICT  THE  MIGRA- 
TION OF  CONTAMINANTS  BY  USING 
TRANSPORT  MODELS  TOGETHER  WITH 
GEOCHEMICAL  SPECIATION. 

Laboratorium  voor  Grondmechanica,  Delft  (Neth- 
erlands). 

G.  A.  M.  van  Meurs,  J.  Taat,  D.  Pereboom,  F.  A. 
Westrate,  and  M.  Loxham. 

IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  57-64,  5  fig,  9  ref. 

Descriptors:  'Geochemistry,  'Geohydrology, 
'Groundwater  pollution,  'Mathematical  models, 
'Model  studies,  'Path  of  pollutants,  Cadmium, 
Case  studies,  Data  interpretation,  Groundwater 
movement,  Heavy  metals,  Hydrologic  models, 
Prediction,  Soil  contamination,  Waste  disposal. 

A  major  problem  in  assessing  the  impact  of  pollut- 
ants on  the  quality  of  groundwater,  in  designing  a 
monitoring  system,  and  in  evaluating  the  effects  of 
any  countermeasures,  is  the  long  term  prediction 
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of  the  migration  patterns  that  are  to  be  expected. 
This  is  especially  true  in  the  case  of  inorganic 
micro-pollutants,  such  as  heavy  metals,  that  are  not 
only  adverted  due  to  the  groundwater  flow  but 
also  interact  with  the  solid  phase  as  well  as  with 
other  dissolved  chemicals.  In  this  study,  a  typical 
and  commonly  occurring  contaminated  land  reha- 
bilitation problem  is  examined  using  predictive 
modeling  techniques.  The  case  study  involves  soil 
that  has  been  contaminated  by  dumping  of  heavy 
metal  sludge  that  contain  cadmium.  It  is  shown 
that  there  are  significant  advantages  in  using  cou- 
pled geochemical  and  migration  model  codes  to 
achieve  the  desired  objective.  Most  notably,  the 
differences  in  breakthrough  between  one  dimen- 
sional and  two-dimensional  models  for  the  cast 
problem  are  such  that  in  engineering  terms  this 
would  imply  a  significantly  different  downstream 
purification  plan  operation  than  otherwise.  Atten- 
tion is  focused  on  the  dimensionality  of  the  flow 
field  and  it  is  shown  that  this  cannot  be  ignored. 
However,  it  is  also  demonstrated  that,  retardation 
principles  can  be  usefully  applied  to  give  major 
improvements  over  a  worst  case  hydraulic  travel 
time  approach.  (See  also  W90-10501)  (Author's 
abstract) 
W90- 10508 


CHEMICAL    CAUSES    OF    GROUNDWATER 
MOVEMENT. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-10509 


CONSIDERATIONS  FOR  MODELING  TRANS- 
PORT OF  BACTERIA  IN  CONTAMINATED 
AQUIFERS. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
R.  Harvey. 

IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  75-82,  1  fig,  20  ref. 

Descriptors:  *Aquifers,  *Bacteria,  *Geohydrology, 
♦Groundwater  pollution,  'Model  studies,  *Path  of 
pollutants,  Aquifer  characteristics,  Groundwater 
movement,  Hydrologic  models,  Migration,  Patho- 
genic bacteria. 

Movement  of  indigenous  (native)  bacteria  and  bac- 
terial pathogens  through  contaminated  aquifers  is 
becoming  an  increasingly  important  issue  in  public 
health  and  waste  management.  Predictive  model- 
ing is  often  problematic,  because  many  aspects  of 
bacterial  transport  are  not  well  understood  and 
there  is  a  scarcity  of  data.  The  three  main  mecha- 
nisms of  bacterial  migration  through  organically- 
contaminated  aquifers  are  continuous  transport, 
discontinuous  or  intermittent  transport,  and  che- 
motactic  migration.  The  contributions  of  each  type 
of  transport  in  an  aquifer  depend  upon  a  complex 
set  of  physical  and  chemical  conditions.  Biotic  and 
abiotic  factors  affecting  transport  of  bacteria 
through  contaminated  groundwater  include  bacte- 
rial growth,  predation  by  eukaryotic  microorga- 
nisms, parasitism  by  bacteriophages  (bacteria-spe- 
cific viruses)  and  predatory  bacteria  (Bdellovibrio), 
lysis  under  unfavorable  conditions,  changes  in  bac- 
terial size  and  propensity  for  attachment  to  solid 
surfaces  in  response  to  alterations  in  nutrient  con- 
ditions, spore  formation  in  the  case  of  some  gram- 
positive  species,  sorption  and  biological  adhesion 
to  solid  surfaces,  detachment  from  surfaces  and 
straining.  (See  also  W90-10501)  (Author's  abstract) 
W90-10510 


BIOTRANSFORMATION      OF      TRICHLOR- 
OETHANE  (TCA)  IN  GROUNDWATER. 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-10511 


THREE-DIMENSIONAL  SIMULATION  OF 
ORGANIC  TRANSPORT  WITH  AEROBIC  BIO- 
DEGRADATION. 


Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-10512 


TRANSPORT  PROCESSES  FROM  SOIL  SUR- 
FACES TO  GROUNDWATERS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

D.  R.  Nielsen,  M.  T.  van  Genuchten,  and  W.  A. 
Jury. 

IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  99-108,  38  ref. 

Descriptors:  *Geohydrology,  'Infiltration,  *Path 
of  pollutants,  *Solute  transport,  ♦Surface-ground- 
water  relations,  'Unsaturated  flow,  Aeration  zone, 
Groundwater  movement,  Groundwater  pollution, 
Hydrologic  models,  Mathematical  models,  Vadose 
water. 

The  management  of  water  and  its  dissolved  con- 
stituents from  the  soil  surface  through  the  unsatu- 
rated zone  to  groundwater  supplies  requires  an 
accurate  conceptual  understanding  and  a  quantita- 
tive description  of  all  relevant  physical,  chemical 
and  biological  processes  and  properties  in  the  un- 
saturated zone.  Several  conceptual  problems  and 
opportunities  for  modeling  vadose  zone  water  flow 
and  solute  transport  processes  are  reviewed  in  this 
paper.  The  large  number  of  transport  models  can 
be  divided  into  two  groups,  process  models  and 
stochastic  models.  Process  models  develop  a  de- 
scription of  transport  based  on  mass  conservation 
and  flux  laws,  leading  to  differential  equations  to 
predict  values  of  the  water  and  solute  variables  as 
functions  of  position  and  time.  Some  consider- 
ations discussed  are  water  flow  in  soil,  solutes  in 
the  soil,  convective-dispersive  flow  and  structural 
models.  Stochastic  models,  in  contrast,  describe 
the  variables  as  random  functions,  which  depend 
on  the  distribution  of  values  of  the  soil  properties 
which  determine  the  movement.  Several  approach- 
es are  Monte  Carlo  simulation,  stochastic  continu- 
um approach,  stochastic  convective  approach  and 
scaling.  Alternatives  to  classical  modeling  ap- 
proaches outlined  include:  Chromatographic  con- 
siderations of  solute  transport,  Markov  processes, 
and  fractal  distribution.  (See  also  W90- 10501) 
(VerNooy-PTT) 
W90-10513 


ROOT  ZONE'S  WATER-NITROGEN  HOUSE- 
HOLD MODELLING  FOR  OPERATIONAL 
PURPOSES  IN  HUNGARY. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2G. 
W90-10514 


UNSATURATED  ZONE  WATER  QUALITY 
MODEL  FOR  MANAGEMENT  OF  AGRICUL- 
TURAL SYSTEMS. 

Agricultural  Research  Service,  Fort  Collins,  CO. 
K.  W.  Rojas,  and  C.  S.  Hebson. 
IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  117-126,  4  fig,  15  ref. 

Descriptors:  'Aeration  zone,  'Agricultural  runoff, 
•Geohydrology,  'Model  studies,  'Path  of  pollut- 
ants, 'Soil- water-plant  relations,  'Unsaturated 
flow,  'Water  quality,  Fertilizers,  Groundwater 
pollution,  Hydrologic  models,  Irrigation,  Mathe- 
matical models,  Pesticides,  Root  zone,  Soil  con- 
tamination, Surface-groundwater  relations,  Water 
quality  model. 

Political,  scientific,  and  public  attention  to  ground- 
water contamination  by  hazardous  wastes  is  well 
known.  Perhaps  not  as  well  recognized  is  the 
threat  to  subsurface  water  quality  posed  by  agri- 
cultural operations.  The  Agricultural  Research 
Service  (ARS)  is  developing  a  multi-component 
model  of  unsaturated  zone  hydrology  and  water 


quality  in  agricultural  environments  for  the  pur- 
pose of  better  managing  agricultural  practices.  The 
model  is  known  as  the  Root  Zone  Water  Quality 
Model  (RZWQM).  RZWQM  is  a  physically-based, 
process-oriented  model  that  includes  the  major 
physical,  chemical,  and  biological  processes  that 
are  of  interest  in  agricultural  systems.  The  model  is 
designed  primarily  to  compare  effects  of  alterna- 
tive management  practices  (e.g.  tillage,  fertilizer 
and  pesticide  application,  irrigation);  therefore  a 
one-dimensional  point  representation  of  the  proc- 
ess is  adequate.  However,  given  the  rigorous  basis 
of  the  model  it  is  expected  that  RZWQM  will  have 
application  as  a  general  purpose  unsaturated  zone 
flow  and  transport  model.  The  advanced  technical 
content  of  RZWQM  is  augmented  by  full  imple- 
mentation on  microcomputers  and  professional- 
quality  user  interfaces  for  data  entry  and  output 
report  generation.  A  general  discussion  of  the 
model  is  followed  by  examples  of  model  capabili- 
ties. The  modular  design  of  the  model  will  contrib- 
ute to  long  model  life  since  it  can  easily  be  updated 
and  modified.  Modularity  will  also  contribute  to 
the  usefulness  of  RZWQM  as  a  research  tool,  since 
different  submodels  can  be  incorporated  in  a  rela- 
tively straightforward  manner.  (See  also  W90- 
10501)  (Author's  abstract) 
W90-10515 


EFFECT  OF  GROUNDWATER  FLOW  ON  AQ- 
UIFER DEGRADATION  IN  AGRICULTURAL 
REGIONS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-10516 


GROUNDWATER  DYNAMICS  INFLUENCED 
BY  IRRIGATION  AND  ASSOCIATED  PROB- 
LEMS OF  RIVER  SALINATION;  BREEDE 
RIVER,  WESTERN  CAPE  PROVINCE,  R.S.A. 

Hydrological    Research    Inst.,    Pretoria    (South 
Africa). 
W.  A.  Flugel. 

IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  137-145,  7  fig,  14  ref. 

Descriptors:  'Agricultural  runoff,  'Aquifers, 
'Geohydrology,  'Groundwater  movement, 
'Groundwater  quality,  'Irrigation  effects,  'Path  of 
pollutants,  'Saline  groundwater,  'Surface-ground- 
water  relations,  Breede  River,  Conductivity,  Hy- 
drologic models,  Irrigation  practices,  Mathemati- 
cal models,  Rivers,  Saline  water  intrusion,  Salt 
balance,  South  Africa. 

The  Breede  River  catchment  is  one  of  the  most 
important  agricultural  production  areas  in  the 
semiarid  Western  Cape  Province.  Irrigation  began 
in  the  18th  century,  and  at  the  present  time,  more 
than  50,000  ha  are  under  irrigation.  A  research 
program  was  launched  in  1987  in  the  Breede  River 
valley,  to  estimate  the  contribution  of  saline 
groundwater  to  the  salination  of  the  main  river. 
Groundwater  observation  holes,  drainage  ditches, 
and  the  major  tributaries  are  included  in  the  pro- 
gram. Groundwater  under  non-irrigated  land  is 
very  saline  and  EC  (electrical  conductivity)-values 
up  to  8000  milliSiemens/m  were  measured.  Vari- 
ations are  negligible,  and  water  levels  remain  con- 
stant more  than  15  meters  below  the  surface. 
Groundwater  under  irrigated  land  is  shallow  and 
corresponds  immediately  to  the  irrigation  cycles. 
Its  relief  always  shows  a  gradient  towards  the 
Breede  River  and  partly  flows  in  buried  former 
flood  channels  towards  the  river.  The  investigated 
drains  indicate  that  salts  are  temporarily  stored  in 
the  unsaturated  zone  during  the  irrigation  season 
and  later  are  flushed  out  by  the  winter  rainfall.  The 
tributaries  show  an  EC-distribution  and  salt  output 
dynamic  similar  to  those  of  the  drains.  During  the 
irrigation  season  their  salinity  increases  continu- 
ously by  inflow  from  point  sources  and  seepage  of 
saline  groundwater.  In  a  first  approach,  the 
groundwater  contribution  to  the  discharge  of  the 
tributaries  was  estimated  by  using  the  measured 
EC  and  assuming  different  irrigation  efficiencies. 
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The  simulation  proved,  that  groundwater  dis- 
charge is  of  dominant  importance  to  the  discharge 
of  each  tributary,  if  irrigation  efficiencies  vary 
between  70  and  80%.  (See  also  W90-10501)  (Au- 
thor's abstract) 
W90-10517 


GROUNDWATER  HYDROLOGY  AND  SALINI- 
TY IN  A  VALLEY  IN  NORTHEAST  THAI- 
LAND. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia). 

For  primary  bibliographic  entry  see  Field  2F. 

W90-10518 


EFFECTS  OF  MANURE  SPREADING  AND 
ACID  DEPOSITION  UPON  GROUNDWATER 
QUALLTY  AT  VIERLINGSBEEK,  THE  NETH- 
ERLANDS. 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

For   primary   bibliographic   entry  see   Field   5G. 

W90-10519 


ACID  PERCOLATION  AND  DISINTEGRA- 
TION, TRANSFORMATION  AND  MOBILIZA- 
TION OF  SOME  SUBSTANCES  IN  FINNISH 
QUATERNARY  DEPOSTTS. 

National    Board    of   Waters,    Helsinki    (Finland). 
Water  and  Environment  Research  Inst. 
J.  Soveri. 

IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  163-170,  4  fig,  2  tab,  5  ref. 

Descriptors:  *Acid  rain,  *Acidic  water,  'Finland, 
•Geochemistry,  *Geohydrology,  *Groundwater 
pollution,  *Ion  transport,  *Path  of  pollutants,  *Per- 
colating  water,  *  Solute  transport,  Bedrock,  Chemi- 
cal analysis,  Ion  exchange,  Metals,  Snowmelt,  Soil 
profiles,  Soil  water,  Surface-groundwater  relations. 

The  principal  objective  of  this  preliminary  study  is 
to  measure  the  fluxes  of  major  dissolved  substances 
in  the  snow  meltwater  and  soil  media  system  in 
different  geohydrological  and  climatological  con- 
ditions in  Finland.  Composition  of  substances  and 
the  internal  cycling  of  cations  and  anions  in  perco- 
lation water  were  studied  during  the  period  1986 
to  1988  in  sandy  and  gravelly  soils  in  Finnish 
quaternary  deposits.  Electrical  conductivity,  pH, 
alkalinity,  sulfate,  iron,  manganese,  silicate, 
sodium,  potassium,  calcium,  magnesium,  nitrite,  ni- 
trate, ammonium,  total  nitrogen,  phosphate,  total 
phosphorus,  chloride,  aluminum,  cadmium, 
copper,  lead,  manganese,  nickel  and  zinc  of  the 
percolating  water  were  analyzed.  The  substance 
concentration  in  the  meltwater  changed  consider- 
ably as  the  water  filtered  through  the  unsaturated 
zone.  Hydrogen  atoms  of  the  acidic  meltwater 
tend  to  be  replaced  by  base  cations  from  the  soil, 
with  the  result  that  the  alkaline  content  of  the  soil 
water  increases.  In  Finland  the  natural  buffering 
capacity  of  the  mineral  soil  is  rather  low  and  the 
precambrian  bedrock  is  poor  in  calcium  and  con- 
sists mainly  of  acidic  rocks.  For  these  reasons  the 
groundwater  in  Finland  is  particularly  sensitive  to 
pollution.  The  commonest  elements  in  igneous 
rocks,  such  as  silicon,  aluminum  and  iron  as  well  as 
lead,  have  low  mobility  in  the  hydrosphere,  while 
chlorine  and  sulfate  are  very  mobile  and  wide- 
spread. (See  also  W90- 10501)  (Vernooy-PTT) 
W90- 10520 


AQUIFER  CONTAMINATION  AND  RESTORA- 
TION AT  THE  GLOUCESTER  LANDFILL,  ON- 
TARIO, CANADA. 

National  Water  Research  Inst.,  Burlington  (Ortar- 
io). 

R.  E.  Jackson,  A.  S.  Crowe,  S.  Lesage,  and  M.  W. 
Priddle. 

IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  181-188,  7  fig,  1  tab,  10  ref. 


Descriptors:  'Cleanup  operations,  •Decontamina- 
tion, *Glacial  aquifers,  'Groundwater  pollution, 
•Landfills,  *Ontario,  'Organic  solvents,  *Path  of 
pollutants,  'Water  pollution  treatment,  Bioreme- 
diation,  Canada,  Geohydrology,  Groundwater 
data,  Groundwater  movement,  Model  studies, 
Monitoring  wells,  Plumes,  Solute  transport. 

A  glacial  outwash  aquifer  near  Ottawa,  Canada, 
has  become  polluted  with  toxic  organic  chemicals 
following  the  disposal  of  laboratory  solvents  in 
shallow  trenches  of  the  Gloucester  Landfill  imme- 
diately above  the  aquifer.  Several  remedial  options 
considered  by  the  environmental  authorities  for 
decontaminating  the  aquifer  are  discussed.  Imper- 
meable barrier  walls  were  rejected  as  unsuitable, 
given  the  permeable  nature  of  the  underlying  bed- 
rock. After  groundwater  quality  monitoring,  data 
for  the  period  1980  to  1988  suggests  that  the  exist- 
ence of  pools  of  liquid  organic  chemicals 
(DNAPLs)  within  the  aquifer  is  improbable. 
Therefore,  much  of  the  plume  can  be  removed 
hydraulically  over  a  period  of  four  years  by  the 
operation  of  four  purge  wells  pumping  to  an  on- 
site  treatment  plant  from  which  the  purified  water 
is  returned  to  the  aquifer  by  recharge  wells.  Opti- 
mization of  the  placement  of  the  purge  wells  is 
being  accomplished  by  the  development  of  com- 
puter models  of  groundwater  flow  and  solute 
transport  within  the  Gloucester  flow  system.  A 
final  phase  of  decontamination  might  involve  in- 
situ  biorestoration  techniques  presently  under  de- 
velopment. (See  also  W90-10501)  (Author's  ab- 
stract) 
W90- 10522 
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EFFECTS  OF  DIFLUBENZURON  ON  SHELL 
FORMATION  OF  THE  FRESHWATER  CLAM, 
ANODONTA  CYGNEA. 

Porto  Univ.  (Portugal).  Dept.  de  Fisiologia. 
J.  Machado,  J.  Coimbra,  F.  Castilho,  and  C.  Sa. 
Archives   of  Environmental    Contamination   and 
Toxicology  AECTCV,  Vol.   19,  No.   1,  p  35-39, 
January /February  1990.  6  fig,  32  ref. 

Descriptors:  'Clams,  'Diflubenzuron,  'Insecti- 
cides, 'Urea  pesticides,  'Water  pollution  effects, 
Calcification,  Chitin,  Electron  microscopy,  Mol- 
lusks,  Shells,  Sublethal  effects,  Toxicity. 

Freshwater  clams,  Anodonta  cygnea,  were  treated 
during  three  months  with  the  chitin-inhibitor,  di- 
flubenzuron (Dimilin(TM)  PH  60-40),  suspended  in 
water  at  a  concentration  of  200  mg/L.  Cytochemi- 
cal  observations,  carried  out  on  the  outer  mantle 
epithelium  (ORE)  of  treated  and  control  animals, 
showed  secretory  cells  with  a  periodic-acid  Schiff 
(PAS)  positive  reaction  and  a  negative  reaction  to 
enzymatic  hydrolysis  by  amylase.  However,  mor- 
phological observations  by  scanning  electron  mi- 
croscopy (SEM)  showed  that  diflubenzuron 
strongly  affects  the  normal  calcification  process  on 
the  lamellar  layer  of  the  shell,  since  the  calcareous 
crystals  do  not  form  continuous  layers,  but  rather 
disintegrated  layers.  These  observations  suggest 
that  diflubenzuron  may  block  the  polycondensa- 
tion  reactions  to  chitin  chains  in  the  ORE  secreto- 
ry cells  of  the  freshwater  clam,  Anodonta  cygnea, 
producing  unpolymerized  chitin  (unstabilized 
chitin)  only.  Diflubenzuron  suspended  at  this  con- 
centration (200  mg/L),  is  not  directly  toxic  to 
freshwater  clam,  Anodonta  cygnea;  however,  a 
more  persistent  (chronic)  exposure  to  this  chemical 
compound  may  render  the  shell  breakable.  (Au- 
thor's abstract) 
W90-09593 


ACUTE  AND  CHRONIC  TOXICITY  OF  AM- 
MONIA TO  MARINE  FISH  AND  A  MYSID. 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

D.  C.  Miller,  S.  Poucher,  J.  A.  Cardin,  and  D. 

Hansen. 

Archives    of   Environmental    Contamination    and 

Toxicology  AECTCV,  Vol.   19,  No.   1,  p  40-48, 

January/February  1990.  3  fig,  2  tab,  40  ref. 

Descriptors:  'Ammonia,  'Bioassay,  'Fish  physiol- 
ogy, 'Shrimp,  'Toxicity,  'Water  pollution  effects, 


Chronic  toxicity,  Hydrogen  ion  concentration, 
Lethal  limit,  Minnow,  Mortality,  Mysids,  Salinity, 
Silverside,  Temperature. 

The  acute  toxicity  (96-hour  LC50)  of  un-ionized 
ammonia  to  mysids  (Mysidopsis  bahia)  and  larval 
inland  silversides  (Menidia  beryllina)  was  influ- 
enced by  pH  and  salinity  in  a  species  specific 
manner.  With  mysids,  NH3  was  most  toxic  at  pH 
7.0  and  less  toxic  at  pH  8.0  and  9.0.  In  contrast, 
NH3  toxicity  to  inland  silversides  was  greatest  at 
pH  7.0  and  9.0  and  lowest  at  pH  8.0.  A  drop  in 
salinity  from  31  g/kg  to  11  gAg  uniformly  in- 
creased toxicity  to  mysids  over  this  pH  range.  In 
contrast,  in  silversides  at  11  g/kg,  NH3  toxicity 
was  less  at  pH  7.0,  greater  at  pH  8,  and  slightly  less 
at  pH  9,  relative  to  the  toxicity  at  31  g/kg.  Tem- 
perature had  no  significant  effect  on  the  acute 
toxicity  of  un-ionized  ammonia  with  acclimated 
mysids  tested  at  18,  25,  and  32.5  C,  but  did  have  a 
small  effect  with  acclimated  larval  sheepshead 
minnows  (Cyprinodon  variegatus)  tested  at  13,  25 
and  32.5  C.  The  chronic  toxicity  value  (the  geo- 
metric mean  of  the  highest  no-effect  concentration 
and  lowest  effect  concentration)  at  pH  8.0,  25  C 
and  31  gAg  salinity  is  0.061  mg  NH3  for  inland 
silversides  and  0.232  mg  NH3/L  for  mysids;  the 
acute:chronic  ratio  is  21.3  and  7.2,  respectively. 
(Author's  abstract) 
W90-09594 


INFLUENCE  OF  TIME  OF  APPLICATION  OF 
AN  INSECTICIDE  ON  RECOVERY  PATTERNS 
OF  A  ZOOPLANKTON  COMMUNITY  EN  EX- 
PERIMENTAL PONDS. 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan).  Environmental  Biology  Div. 

T.  Hanazato,  and  M.  Yasuno. 

Archives   of   Environmental    Contamination    and 

Toxicology  AECTCV,  Vol.   19,  No.   1,  p  77-83, 

January/February  1990.  8  fig,  21  ref. 

Descriptors:  'Carbaryl,  'Insecticides,  'Pesticide 
toxicity,  'Toxicity,  'Water  pollution  effects,  'Zoo- 
plankton,  Bioassay,  Carbamate  pesticides,  Crusta- 
ceans, Daphnia,  Mortality,  Population  exposure, 
Timing. 

A  zooplankton  community  was  established  in  out- 
door concrete  ponds  to  which  an  insecticide,  car- 
baryl (0.5  mg/L  final  concentration)  was  applied  at 
different  times  relative  to  the  population  trend. 
The  chemical  application  markedly  reduced  the 
cladoceran  and  copepod  populations,  but  not  ro- 
tifer population.  After  the  treatments,  Bosmina  fa- 
talis  recovered  earlier  than  Daphnia  spp.  and  was 
predominant  until  recovery  of  the  Daphnia.  The 
reappearance  of  Daphnia  was  gradually  delayed 
when  the  treatment  was  carried  out  at  later  times. 
Thus,  the  treatment  induced  the  predominance  of 
Bosmina,  and  the  period  when  Bosmina  predomi- 
nated was  extended  when  the  carbaryl  applications 
were  delayed.  The  recovery  of  Daphnia  was  prob- 
ably retarded  by  the  decline  in  water  temperature, 
which  decreased  steadily  during  most  of  the  exper- 
imental period.  When  carbaryl  was  applied  during 
the  increasing  phase  of  the  Keratella  valga  popula- 
tion, the  population  increased  still  further  in  densi- 
ty. When  the  population  was  exposed  to  the  chemi- 
cal during  its  decreasing  phase,  it  did  not  recover 
even  when  competitors  disappeared.  Thus,  applica- 
tions of  the  insecticide  at  different  times  induced 
different  recovery  patterns  of  the  zooplankton 
community  in  the  ponds.  (Author's  abstract) 
W90-09597 


LANDFILL  LEACHATE:  A  STUDY  OF  FTS  AN- 
AEROBIC MINERALIZATION  AND  TOXICI- 
TY TO  METHANOGENESIS. 

New  York  Univ.  Medical  Center,  NY.  Inst,  of 

Environmental  Medicine. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09600 


PLANT  WATER  RELATIONS  AS  AFFECTED 
BY  HEAVY  METAL  STRESS:  A  REVIEW. 

Barcelona  Univ.  (Spain).  Dept.  de  Fisiologia  Vege- 
tal. 
J.  Barcelo,  and  C.  Poschenrieder. 
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Journal  of  Plant  Nutrition  JPNUDS,  Vol.  13,  No. 
1,  p  1-37,  1990.  7  fig,  6  tab,  135  ref.  CAICYT  of 
Spain  Project  PB  85-0010. 

Descriptors:  'Aluminum,  *Heavy  metals,  'Soil- 
water-plant  relationships,  'Toxicity,  'Water  pollu- 
tion effects,  Plant  physiology,  Reviews,  Water  use. 

High  metal  availability,  arising  from  mining  and 
industrial  activities,  disposal  of  sewage  sludge  or 
soil  acidification,  is  an  increasing  problem  in  agri- 
culture and  forestry.  Metal  toxicity  causes  multiple 
direct  and  indirect  effects  in  plants  which  concern 
practically  all  physiological  functions.  In  this 
review  the  effects  of  excess  heavy  metals  and 
aluminum  on  those  functions  which  will  alter  plant 
water  relations  are  considered.  After  a  brief  com- 
ment on  the  metal  effects  in  cell  walls  and  plasma- 
lemma,  and  their  consequences  for  cell  expansion 
growth,  the  influences  of  high  metal  availability  on 
the  factors  which  regulate  water  entry  and  water 
exit  in  plants  are  considered.  Emphasis  is  placed  on 
the  importance  of  distinguishing  between  low 
water  availability  in  mine  and  serpentine  soijs  and 
toxicity  effects  in  plants  which  may  impair  the 
ability  of  a  plant  to  regulate  water  uptake.  Exam- 
ples on  water  relations  of  both  plants  grown  on 
metalliferous  soil  and  hydroponics  are  presented, 
and  the  effects  of  metal  toxicity  on  root  growth, 
water  transport  and  transpiration  are  considered.  It 
is  concluded  that  future  research  has  to  focus  on 
the  mechanisms  of  metal-induced  inhibition  of  both 
root  elongation  and  morphogenetic  processes 
within  roots.  In  order  to  understand  the  relation 
between  metal  tolerance  and  drought  resistance 
better,  further  studies  into  metal  tolerance  mecha- 
nisms at  the  cell  wall,  membrane  and  vacuolar 
level,  as  well  as  into  the  mechanisms  of  drought 
resistance  of  plants  adapted  to  metalliferous  soils 
are  required.  (Author's  abstract) 
W90-09608 


NITROGEN  FIXATION  OF  SOYBEAN  AND 
ALFALFA  ON  SEWAGE  SLUDGE-AMENDED 
SOILS. 

Lincoln  Univ.,  Jefferson  City,  MO.  Cooperative 

Research  Program. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-09610 


For  primary  bibliographic  entry  see  Field  21. 
W90-09624 


APPLICATION  OF  TESTS  AT  POPULATION 
AND  ECOSYSTEM  LEVELS  FOR  THE  ESTI- 
MATION OF  TOXICITY  OF  SELECTED  NON- 
IONIC  DETERGENTS. 

Wyzsza      Szkola      Inzynierska,      Zielona      Gora 

(Poland). 

A.  Solski,  and  E.  Emdt. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,   Vol. 

29,  No.  4,  p  387-402,  1987.  4  fig,  8  tab,  17  ref.  Inst. 

of  Meteorology  and  Water  Economy  Project  No. 

PR-7. 

Descriptors:  'Bioassay,  'Detergents,  'Toxicity, 
'Water  pollution  effects,  Aquariums,  Aquatic  or- 
ganisms, Ecosystems,  Gammarus,  Rokaphenol, 
Scenedesmus. 

The  values  of  allowable  concentrations  for  Roka- 
phenol N-8  and  Rokaphenol  NX-8  (two  non-ionic 
detergents  produced  by  condensation  of  alkylphen- 
ols  with  ethylene  oxide)  were  calculated  on  the 
basis  of  experimentally  determined  LC  50  values 
and  adopted  allowable  concentration  coefficients. 
The  effect  of  allowable  concentrations  of  the  de- 
tergents as  well  as  concentrations  two  and  five 
times  higher  was  observed  in  communities  of  orga- 
nisms inhabiting  flow-through  aquaria.  The  limit 
concentration  (the  highest  concentration  produc- 
ing no  visible  harmful  effect)  was  accepted  as  a 
criterion  for  evaluating  the  toxic  effect  of  Roka- 
phenols  on  water  organisms  in  the  investigation.  In 
those  tests  at  the  population  level  the  most  sensi- 
tive organisms  proved  to  be  plants,  particularly 
Scenedesmus  quadricauda,  and  among  the  animals, 
Gammarus  pulex.  In  the  investigations  at  the  eco- 
system level  the  sensitivity  of  plants  and  animals 
(except  Tubifex  tubifex)  was  on  the  same  level  and 
similar  for  the  two  Rokaphenols.  The  allowable 
concentrations  of  the  Rokaphenols,  determined  on 
the  basis  of  experiments  of  short  duration,  proved 
to  be  non-toxic  to  organisms  inhabiting  flow- 
through  aquaria  within  the  4-week  period  of  the 
experiment.  (White-Reimer-PTT) 
W90-09676 


BEHAVIOURAL   THERMOREGULATION   OF 

LARGEMOUTH  BASS  (MICROPTERUS  SAL- 

MOIDES):   RESPONSE  OF  NAIVE   FISH  TO 

THE  THERMAL  GRADIENT  IN  A  NUCLEAR 

REACTOR  COOLING  RESERVOIR. 

State  Univ.  of  New  York  Coll.  at  Buffalo.  Dept.  of 

Biology. 

L.  C.  Zimmerman,  E.  A.  Standora,  and  J.  R. 

Spotila. 

Journal  of  Thermal  Biology  JTPIDS,  Vol.  14,  No. 

3,  p  123-132,  July  1989.  6  fig,  1  tab,  35  ref.  DOE 

Grants  E-l  1-1-2502  and  DE-AC09-76SROO819. 

Descriptors:  'Bass,  'Cooling  water,  'Fish  behav- 
ior, 'Nuclear  reactors,  'Temperature  control, 
'Thermal  pollution,  'Water  pollution  effects, 
Heated  water,  Telemetry,  Water  temperature. 

Patterns  of  temperature  selection  of  naive  large- 
mouth  bass  (Micropterus  salmoides)  transplanted 
from  an  adjacent  normothermic  site  to  a  cooling 
reservoir  for  a  nuclear  reactor  were  investigated. 
Lethally  hot  (>45  C)  water  entered  the  reservoir 
periodically.  Temperature-sensing  radio  transmit- 
ters, which  were  surgically  implanted  in  10  fish, 
enabled  the  monitoring  of  the  movement  of  bass 
during  different  times  of  the  year  in  the  thermally 
heterogeneous  environment.  Naive  bass  exhibited  a 
range  of  reactive  thermoregulatory  behaviors 
which  led  half  of  them  to  cool-water  refuges  in  the 
reservoir.  Moreover,  some  bass  appeared  to  learn 
the  thermal  characteristics  of  the  refuges.  These 
behaviors  were  sufficient  for  30%  of  the  naive  fish 
to  survive  extreme  thermal  conditions.  (Author's 
abstract) 
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THERMAL  FLOODING  INJURY  OF  WOODY 
SWAMP  SEEDLINGS. 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 


INVESTIGATION  ON  WATER  BUGS  (HETER- 
OPTERA)  IN  STRONGLY  POLLUTED  LAKE 
SUSKIE  (NORTHERN  POLAND). 

Teacher  Training  Coll.,  Olsztyn  (Poland).  Dept.  of 

Ecology  and  Environment  Protection. 

E.  Biesiadka,  and  U.  Szczepaniak. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

29,  No.  4,  p  453-464,   1987.  4  fig,  3  tab,  20  ref. 

Descriptors:  'Aquatic  insects,  'Eutrophic  lakes, 
♦Species  diversity,  'Water  pollution  effects,  Lake 
Suskie,  Lakes,  Municipal  wastewater,  Poland, 
Wastewater  pollution. 

The  occurrence  of  aquatic  insects  in  the  strongly 
polluted  Lake  Suskie  in  the  Mazurian  Lake  Dis- 
trict in  Poland  was  investigated.  Lake  Suskie  is 
strongly  polluted  with  municipal  wastewater  from 
the  town  of  Susz.  Samples  were  collected  once  a 
month  from  May  to  November  1980.  The  4405 
specimens  collected  represented  only  14  species 
which  indicates  an  extreme  impoverishment  of  the 
aquatic  fauna.  This  impoverishment  of  species  to- 
gether with  the  large  numbers  of  individuals  of 
four  species  of  insect  (Sigara  falleni,  S.  striata,  S. 
concinna,  and  S.  praeusta,  which  constituted 
98.6%  of  the  collected  material)  are  the  result  of 
pollution.  (White-Reimer-PTT) 
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HEPTACHLOR  INDUCED  HEMATOLOGICAL 
AND  BIOCHEMICAL  CHANGES  IN  THE 
INDIAN  CATFISH  (HETEROPNEUSTES  FOS- 
SILIS  (BLOCH.)). 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 

A.  K.  Srivastava,  and  J.  Mishra. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

29,  No.  4,  p  489-495,  1987.  3  tab,  30  ref. 

Descriptors:  'Fish,  'Heptachlor,  'Insecticides, 
'Sublethal  effects,  'Toxicity,  'Water  pollution  ef- 
fects, Catfish,  Fish  physiology,  India. 


The  median  tolerance  limits  of  the  Indian  catfish 
(Heteropneustes  fossilis)  to  the  insecticide,  hepta- 
chlor, and  the  effects  of  the  insecticide  on  certain 
indicators  of  carbohydrate  metabolism,  blood  chlo- 
ride levels,  and  hematological  variables  were  in- 
vestigated. The  fish  were  collected  from  a  local 
pond  and  acclimated  in  tap  water  for  10  days 
before  being  exposed  to  the  insecticide.  The  24,  48, 
72,  and  96  hr  median  lethal  concentrations  for  H. 
fossilis  were  0.40,  0.32,  0.28,  and  0.22  mg/cu  dm, 
respectively.  A  concentration  of  0.11  mg/cu  dm 
heptachlor  in  water  elicited  both  muscle  and  he- 
patic glycogenosis  at  2,  6,  12,  48  and  96  hr, 
hyperglycemia  between  2  and  48  hr,  hypochlore- 
mia  at  2,  6,  and  12  hr,  and  later,  and  hyperchlore- 
mia  at  48  and  96  hr.  The  pesticide  also  caused  a 
decrease  in  hemoglobin  content  and  hematocrit, 
and  hypocoagulability  of  the  whole  blood.  These 
results  indicate  that  heptachlor  causes  alterations  in 
the  carbohydrate  metabolism  and  osmoregulatory 
and  hemostatic  mechanisms  of  fish.  Whether  these 
changes  reflect  compensatory  mechanisms  in  the 
fish  or  biochemical  effects  of  the  toxic  action  of 
the  insecticide  remains  to  be  elucidated.  (White- 
Reimer-PTT) 
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PHOSPHORUS  BUDGET  OF  THE  MARSDIEP 
TIDAL  BASIN  (DUTCH  WADDEN  SEA)  IN 
THE  PERIOD  1950-1985:  IMPORTANCE  OF 
THE  EXCHANGE  WITH  THE  NORTH  SEA. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
W.  van  Raaphorst,  and  H.  W.  van  der  Veer. 
Hydrobiologia  HYDRB8,  Vol.  195,  p  21-38,  April 
30,  1990.  6  fig,  6  tab,  56  ref. 

Descriptors:  'Eutrophication,  'Nutrient  transport, 
•Path  of  pollutants,  'Phosphorus,  'The  Nether- 
lands, 'Tidal  basins,  'Water  pollution  effects,  Mass 
balance  equation,  North  Sea,  Wadden  Sea,  Water 
currents. 

Nutrient  and  carbon  budgets  of  the  western  part  of 
the  Dutch  Wadden  Sea  are  based  on  a  previously 
formulated  concept:  import  of  organic  compounds 
from  the  North  Sea,  mineralization  in  the  estuary 
and  subsequently  an  export  of  dissolved  inorganic 
nutrients  to  the  North  Sea.  A  study  was  conducted 
to  determine  the  phosphorus  budget  of  the  west- 
ernmost part  of  the  Wadden  Sea  (Marsdiep  basin) 
during  the  period  1950-1985  to  evaluate  this  con- 
cept and  to  investigate  whether  eutrophication 
processes  have  changed  these  P-budgets  during  the 
last  decades.  The  budgets  are  based  on  a  general 
mass  balance  equation  in  which  the  main  entries 
are  the  loadings  via  the  freshwater  sources,  the  net 
sediment-water  exchange,  the  exchange  with  the 
North  Sea,  the  input  from  the  adjacent  Vlie  basin, 
and  a  transformation  term  representing  the  inter- 
change between  dissolved  and  particulate  phos- 
phorus. Averaged  over  the  entire  period  55%  of 
the  phosphate  input  (SRP)  to  the  basin  is  delivered 
by  the  fresh  water  sources,  and  45%  by  the  Vlie 
basin.  For  non-SRP  components  these  numbers  are 
50%  and  40%  respectively,  while  only  10%  comes 
from  the  North  Sea.  The  import  from  the  North 
Sea,  as  calculated  by  the  model  thus  seems  less 
important  than  previously  documented.  There  is  a 
clear  eutrophication  effect  during  the  last  decades. 
In  the  first  20  years  of  the  period  investigated  there 
was  a  moderate  increase  in  the  TP  (total  phospho- 
rus) input  to  the  basin,  partly  caused  by  an  increas- 
ing input  of  non-SRP  (TP  minus  soluble  reactive 
phosphorus)  from  the  North  Sea.  In  1970/71 
almost  30%  of  the  non-SRP  loading  originated 
from  the  North  Sea.  From  approximately  1975 
onwards  this  import  of  non-SRP  turned  into  an 
export,  while  the  TP-loading  from  the  other 
sources  increased  until  a  maximum  was  reached  in 
1981.  Recently  a  decrease  in  the  TP-inputs  has 
been  observed.  It  is  concluded  that  the  recent 
output  of  phosphorus  from  the  Marsdiep  basin  may 
have  a  considerable  impact  on  the  adjacent  area  of 
the  North  Sea.  (Author's  abstract) 
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RESPONSE  OF  THE  DUTCH  WADDEN  SEA 
ECOSYSTEM  TO  PHOSPHORUS  DIS- 
CHARGES FROM  THE  RIVER  RHINE. 

Rijkswaterstaat,      Haren      (Netherlands).      Tidal 
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Group  5C— Effects  Of  Pollution 


s 

a 


Waters  Div. 

V.  N.  de  Jonge. 

Hydrobiologia  HYDRB8,  Vol.  195,  p  49-62,  April 

30,  1990.  10  fig,  3  tab,  27  ref. 

Descriptors:  *Nutrient  transport,  *Path  of  pollut- 
ants, 'Phosphates,  'Phosphorus,  'Primary  produc- 
tion, 'Rhine  River,  'The  Netherlands,  'Wadden 
Sea,  'Water  pollution  effects,  Eutrophication, 
Ussel  river,  Lake  Ussel,  Plankton,  Seasonal  varia- 
tion, Tidal  basins. 

The  primary  production  in  the  western  part  of  the 
Dutch  Wadden  Sea  (Marsdiep  tidal  basin)  has  been 
reported  to  have  increased  by  a  factor  of  two  since 
the  late  1970s.  This  doubling  of  the  phytoplankton 
and  the  microphytobenthos  production  has  been 
ascribed  to  the  eutrophication  of  that  area:  mean 
annual  phosphate  concentrations  have  increased, 
whereas   the   nitrogen   concentrations   have   not. 
Analysis  of  the  available  production  data  indicates 
a  more  than  tenfold  increase  of  the  production  of 
the  phytoplankton  in  the  Marsdiep  tidal  channel 
since  the  early  1950s.  The  increase  in  the  phyto- 
plankton production  in  the  inner  area  seems  to  be 
of  the   same   order  of  magnitude.   The   primary 
production  of  the  phytobenthos  and  the  secondary 
production  of  the  macrozoobenthos  seems  to  have 
increased  proportionally  to  that  of  the  phytoplank- 
ton. It  is  known  that  the  nutrients  in  the  Marsdiep 
tidal  basin  originate  from  the  River  Rhine.  Howev- 
er, there  are  two  possible  routes  for  nutrients  to 
reach  that  area.  One  is  via  the  River  Ussel  and 
Lake  Ussel.  The  other  is  along  the  coast  of  the 
North  Sea,  where  the  water  transport  is  driven 
northeastward  by  the  residual  current.  Analysis  of 
available  data  shows  that  the  annual  primary  pro- 
duction in  the  Marsdiep  tidal  basin  is  mainly  deter- 
mined  by   the   phosphate   discharge   from   Lake 
Ussel    which    directly    reach    that    part    of   the 
Wadden  Sea,  rather  than  from  the  River  Rhine 
from  which  the  water  must  run  northward  along 
the    coast    before    reaching    the    western    Dutch 
Wadden  Sea.  The  close  relation  between  fluctua- 
tions in  annual  phosphate  discharges  and  fluctua- 
tions in  annual  phytoplankton  primary  production 
up  to  more  than  ten  times  the  1950  values  indicates 
that   primary   production   in   the   Marsdiep   tidal 
channel  and  probably  even  in  the  main  part  of  the 
whole  basin,  was  and  is  phosphate  limited.  (Au- 
thor's abstract) 
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LONG-TERM  STUDIES  OF  THE  BENTHIC  BI- 
OLOGY OF  TEES  BAY  AND  THE  TEES  ESTU- 
ARY. 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  5G 
W90-09688 


ENTEROMORPHA     AS     A     MONITOR     OF 
HEAVY  METALS  IN  ESTUARIES. 

Northern  Environmental  Consultants  Ltd.,  Consett 

(England). 

For  primary  bibliographic  entry  see  Field  5A. 
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HUMBER  ESTUARY -A  CASE  STUDY. 

NRA  (Anglian  region)  Marine  Laboratory,  Aqua 
House,  Harvey  Street,  Lincoln,  LN1  1TF,  Eng- 
land. 

For  primary  bibliographic  entry  see  Field  5B 
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PREDICTION  OF  SUSTAINED  SODIC  IRRI- 
CATION  EFFECTS  ON  SOIL  SODIUM  SATU- 
RATION AND  CROP  YIELDS. 

Punjab     Agricultural     Univ.,     Ludhiana    (India) 

Dept.  of  Soils. 

For  primary  bibliographic  entry  see  Field  3F 
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IMPACTS    OF    ACID    RAIN    ON    AQUATIC 
BIRDS. 

National  Wildlife  Research  Centre,  Ottawa  (Ontar- 
io). 
A.  W.  Diamond. 


Environmental  Monitoring  and  Assessment 
EMASDH,  Vol.  12,  No.  3,  p  245-254,  July  1989  1 
fig,  42  ref. 

Descriptors:  'Acid  rain,  'Acid  rain  effects, 
•Heavy  metals,  'Literature  review,  'Water  birds, 
'Water  pollution  effects,  Acidification,  Aluminum, 
Biological  magnification,  Ducks,  Europe,  Fish, 
Loons,  Mercury,  North  America,  Ontario,  Repro- 
duction, Soil  contamination,  Toxicity. 

Studies  of  toxicological  and  ecological  effects  of 
acidification  on  aquatic  birds  in  Europe  and  North 
America  are  reviewed.  Heavy  metals  are  deposited 
by  acid  emissions,  which  also  increase  solubility 
and  mobility  of  heavy  metals  in  soil  and  water. 
Aluminum  is  leached  from  soil  and  mobilized  from 
lake  sediments  under  acid  conditions;  it  removes 
susceptible  fish  and  invertebrate  species  and  con- 
taminates remaining  invertebrates.  It  is  not  highly 
toxic  to  birds,  but  may  interfere  with  their  regula- 
tion of  calcium  and  phosphorus.  Mercury  is  con- 
centrated as  methyl  mercury  in  fish  tissues  and 
tends  to  be  biomagnified  in  aquatic  food  chains. 
Experimental  studies  have  demonstrated  negative 
effects  on  reproduction  of  birds;  wild  common 
loons  (Gavia  immer)  breed  less  successfully  in  ter- 
ritories contaminated  by  mercury.  The  clearest 
demonstrable  effect  of  acidification  on  aquatic 
birds  is  the  disruption  of  their  food  chains.  The  loss 
of  invertebrates  and  fish  affects  both  the  food  webs 
and  the  predators  and  competitors  of  aquatic  birds. 
Cyprinid  fish  are  important  food  resources  of  fish- 
eating  birds,  in  Europe  as  well  as  in  North  Amer- 
ica, and  are  particularly  sensitive  to  acidification. 
Fish-eating  waterfowl  in  Ontario  are  scarcer,  and 
breed  less  successfully,  in  areas  of  high  acid  deposi- 
tion. Experimental  studies  of  imprinted  black  duck 
(Anas  rubripes)  showed  that  they  grew  more 
slowly  on  acidic  lakes,  apparently  due  to  competi- 
tion from  acid-tolerant  fish  for  a  reduced  inverte- 
brate resource.  Negative  effects  of  acidified  habi- 
tats on  growth  and  reproduction,  again  through 
depletion  of  the  food-web,  also  have  been  demon- 
strated in  field  studies  of  tree  swallows  (Tachycin- 
eta  bicolor)  and  European  dippers  (Cinclus  cin- 
clus).  (Author's  abstract) 
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LOSSES  OF  BIOTA  FROM  AMERICAN 
AQUATIC  COMMUNITIES  DUE  TO  ACID 
RAIN. 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  W.  Schindler,  S.  E.  M.  Kasian,  and  R.  H. 

Hesslein. 

Environmental      Monitoring      and      Assessment 

EMASDH,  Vol.  12,  No.  3,  p  269-285,  July  1989  4 

fig,  1  tab,  58  ref. 

Descriptors:  'Acid  rain,  'Acid  rain  effects, 
'Aquatic  biota,  'Species  diversity,  'Toxicity, 
'United  States,  'Water  pollution  effects,  Adiron- 
dack Mountains,  Cations,  Catskill  Mountains, 
Crustaceans,  Fish,  Geochemistry,  Insects,  Leeches, 
Maine,  Mathematical  models,  Michigan,  Minneso- 
ta, Mollusks,  New  England,  Pocono  Mountains, 
Water  chemistry,  Wisconsin. 

Models  based  on  chemical  survey  data  and  geo- 
chemical  assumptions  were  calibrated  for  areas 
where  rates  of  acidification  are  known,  then  used 
to  predict  the  declines  of  alkalinity  and  pH  of  lakes 
in  the  eastern  and  midwestern  United  States.  These 
results  were  combined  with  known  acid  tolerances 
of  different  taxonomic  groups  to  estimate  the 
extent  of  damage  caused  by  acid  rain  to  biological 
assemblages.  An  average  of  over  50%  of  the  spe- 
cies in  some  taxonomic  groups  probably  have  been 
eliminated  from  lakes  in  the  Adirondacks,  Poco- 
nos-Catskills,  and  southern  New  England.  Moder- 
ate damage  to  biotic  communities  was  predicted 
for  lakes  in  central  New  England  and  north  central 
Wisconsin.  Damage  predicted  in  Maine,  upper 
Michigan,  northeastern  Minnesota,  and  the  remain- 
der of  the  upper  Great  Lakes  regions  was  slight. 
Crustaceans,  molluscs,  leeches,  and  insects  were 
among  the  most  severely  affected  groups.  Among 
fishes,  species  of  minnows  (Cyprinidae)  were  de- 
pleted in  the  most  heavily  acidified  regions,  with 
some  declines  in  salmonid  and  centrarchid  species. 
Predicted  damage  in  individual  lakes  in  all  areas 


was  highly  variable.  In  areas  receiving  highly 
acidic  deposition,  100%  of  the  species  in  acid- 
sensitive  taxonomic  groups  were  eliminated  in 
some  lakes,  whereas  damage  to  other  lakes  was 
predicted  to  be  slight.  Estimated  damage  varied 
from  lake  to  lake  within  each  subregion,  based  on 
chemical  characteristics.  The  most  heavily  dam- 
aged lakes  in  the  Adirondacks  and  Pocono-Cats- 
kills  probably  have  lost  all  species  of  molluscs, 
leeches,  and  crustaceans.  On  the  other  hand,  lakes 
of  the  Midwest  showed  either  slight  increases  or 
decreases  in  the  richness  of  predicted  biotic  com- 
munities. The  possible  ranges  of  original  sulfate 
concentrations  in  lakes  and  the  proportion  of  sulfu- 
ric acid  in  precipitation  that  liberated  base  cations 
from  catchments  were  confined  to  relatively 
normal  limits  of  the  model.  (Author's  abstract) 
W90-09725 


INFLUENCE  OF  CHAOBORUS  DENSITY  ON 
THE  EFFECTS  OF  AN  INSECTICIDE  ON  ZOO- 
PLANKTON  COMMUNITIES  IN  PONDS. 

National  Inst,  for  Environmental  Studies,  Riaraki 

(Japan).  Environmental  Biology  Div. 

T.  Hanazato,  and  M.  Yasuno. 

Hydrobiologia  HYDRB8,  Vol.  194,  No.  3,  p  183- 

197,  1990.  12  fig,  25  ref. 

Descriptors:  'Insecticides,  'Midges,  'Water  pollu- 
tion effects,  'Zooplankton,  Carbaryl,  Copepods, 
Daphnia,  Ecology,  Ponds,  Predation,  Rotifers, 
Species  composition. 

Zooplankton  communities  with  a  high  or  low  den- 
sity of  Chaoborus  larvae  were  established  in  out- 
door concrete  ponds,  to  which  carbaryl  was  ap- 
plied at  the  rate  of  0.1  or  0.5  mg/L.  The  lower 
concentration  of  the  chemical  was  harmful  only  to 
Cladocera.  The  higher  concentration  damaged 
Chaoborus,  Copepoda,  and  some  rotifer  species,  as 
well  as  the  Cladocera.  In  the  ponds  with  a  low 
density  of  Chaoborus,  chemical  application  altered 
the  cladoceran  community  from  dominance  by 
Daphnia  to  that  by  Bosmina  and  Moina.  In  the 
ponds  with  a  high  density  of  Chaoborus,  Chao- 
borus excluded  cladocerans  from  the  zooplankton 
community,  presumably  by  predation,  and  support- 
ed the  dominance  of  rotifers.  Cladocera  did  not 
recover  after  application  of  the  chemical,  even 
when  Chaoborus  was  eliminated  by  the  higher 
concentration  of  chemical.  The  relatively  rapid 
recovery  of  Chaoborus  seemed  to  interrupt  the 
recovery  of  Cladocera.  (Author's  abstract) 
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PH-INDEPENDENT  EFFECT  OF  ALUMINUM 
ON  CULTURES  OF  PHYTOPLANKTON  FROM 
AN  ACIDIC  WISCONSIN  LAKE. 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biology 
R.  W.  Pillsbury,  and  J.  C.  Kingston. 
Hydrobiologia  HYDRB8,  Vol.  194,  No.  3,  p  225- 
233,  1990.  2  fig,  1  tab,  32  ref. 

Descriptors:  'Acid  lakes,  'Acid  rain  effects,  'Alu- 
minum, 'Phytoplankton,  'Water  pollution  effects, 
'Wisconsin,  Acidic  water,  Asterionella,  Desmids, 
Diatoms,  Franklin  Lake,  Hydrogen  ion  concentra- 
tion, Metals,  Runoff,  Snowmelt. 

Negative  correlations  between  aluminum  and 
planktonic  algal  abundance  have  been  reported  in 
acidic  lakes.  Natural  assemblages  of  phytoplankton 
from  a  low-pH,  low-Al  lake  (Franklin  Lake,  Wis- 
consin) were  grown  in  semi-continuous  cultures 
consisting  of  four  treatments  at  pH  5.7  with  0.0,  50, 
100,  and  200  microgram  Al/L  and  one  treatment  at 
pH  4.7  with  no  Al  added.  Asterionella  ralfsii  var. 
americana  (a  common  diatom  of  acidic  lakes)  grew 
well  at  both  pH  4.7  and  5.7  when  no  Al  was  added, 
but  declined  in  all  other  treatments  and  so  may  be 
useful  as  an  indicator  of  acidic,  low  monomeric-Al 
conditions.  Other  common  plankters  that  showed 
this  pattern  included:  Arthrodesmus  indentatus, 
Ar.  octocornus,  Ar.  quiriferus,  Staurastrum 
arachne  var.  curvatum,  S.  longipes  var.  contrac- 
tum,  and  S.  pentacerum.  Common  taxa  showing  no 
toxic  effects  of  Al  were  Dinobryon  bavaricum, 
Peridinium  limbatum,  Stenokalyx  monilifera,  Elak- 
tothrix  sp.,  and  Oedogonium  sp.  It  is  hypothesized 
that  metal  toxicity  as  a  pulse  at  spring  snowmelt 
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could  change  dramatically  the  algal  succession  in 
moderately  acidic  lakes.  The  experimental  results 
agreed  well  with  field  observations.  These  types  of 
experiments  are  useful  in  predicting  the  responses 
of  natural  phytoplankton  communities  to  increases 
in  Al  concentration.  (Author's  abstract) 
W90-09729 


HYDROBIOLOGICAL   RESEARCH   IN    PEAT 
POLDER  DITCHES. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2H. 
W90-09731 


MACROINVERTEBRATES  IN  DUTCH 

DITCHES:  A  TYPOLOGICAL  CHARACTER- 
IZATION AND  THE  STATUS  OF  THE  DEM- 
MERDX  DITCHES. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-09734 


MEASUREMENT  OF  THE  PERSONAL  COST 
OF  DLLNESS  DUE  TO  SOME  MAJOR  WATER- 
RELATED  DISEASES  IN  AN  INDIAN  RURAL 
POPULATION. 

MLB  Medical  College,  Jhansi,  284  128,  India. 
B.  L.  Verma,  and  R.  N.  Srivastava. 
International  Journal  of  Epidemiology  IJEPBF, 
Vol.  19,  No.  1,  p  169-176,  March  1990.  6  tab,  10 
ref,  append. 

Descriptors:  'Developing  countries,  *Drinking 
water,  'Economic  aspects,  *Human  diseases, 
•India,  Conjunctivitis,  Cost  analysis,  Diarrhea,  En- 
teric fever,  Hepatitis,  Scabies. 

A  field  study,  aimed  at  measuring  the  personal  cost 
of  illness  form  five  major  water-related  diseases, 
was  undertaken  in  a  rural  area  of  Uttar  Pradesh 
(India)  in  1981  and  1982.  The  disease  included 
were:  enteric  fever,  acute  diarrheal  diseases,  infec- 
tious hepatitis,  conjunctivitis,  and  scabies.  The 
measurement  of  the  cost  of  illness  included  infor- 
mation on  losses  in  productivity  and  treatment 
costs.  The  annual  costs  of  illnesses  per  100  people 
in  1981  were  Rs  7353  (US$  525)  for  enteric  fever, 
Rs  5333  (US$  381)  for  acute  diarrheal  diseases,  Rs 
7364  (US$  526)  for  conjunctivitis,  Rs  1839  (US$ 
131)  for  scabies,  and  Rs  21 1  (US$  15)  for  infectious 
hepatitis.  In  1982,  costs  for  the  disease  were  Rs 
8622  (US$  616),  Rs  5191  (US$  371),  Rs  3289  (US$ 
235),  Rs  7402  (US$  529),  and  Rs  323  (US$  23), 
respectively.  The  aggregate  annual  costs  of  illness- 
es due  to  the  five  diseases  per  person  averaged 
between  Rs  221  (US$  16)  and  RS  248  (US$  18)  in 
the  two  years.  (Author's  abstract) 
W90-09740 


PHYTOPLANKTON  AND  HYDROGRAPHY 
OF  THE  BAY  OF  CADIZ,  FROM  JANUARY 
1984  TO  DECEMBER  1985  (FITOPLANCTON  E 
HIDROGRAFIA  DE  LA  BAHIA  D  CADIZ: 
ENERO  DE  1984  A  DICIEMBERE  DE  1985). 
Instituto  de  Ciencias  Marinas,  Andalucia  (Spain). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09741 


PHYTOPLANKTON  OF  THE  EBRO  DELTA 
BAYS  (FITOPLANCTON  DE  LAS  BAHIAS  DEL 
DELTA  DEL  EBRO). 

Instituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 
M.  Delgado. 

Investigacion  Pesquera  IPESAV,  Vol  51,  No.  4,  p 
517-548,  December  1987.  13  fig,  5  tab,  16  ref. 
English  summary. 

Descriptors:  *Ebro  River,  *Eutrophication,  'Med- 
iterranean Sea,  'Nutrients,  'Path  of  pollutants, 
•Phytoplankton,  'Spain,  Chlorophyll  a,  Diatoms, 
Seasonal  variation,  Spatial  distribution,  Temporal 
variation,  Wind. 

The  phytoplankton  abundance  and  composition  of 
Alfacs  and  Fangar  Bays  (Spanish  Mediterranean 
coast)  was  studied  at  different  spatial  and  temporal 


scales  in  several  cruises  carried  out  between  1982 
and  1986.  The  mean  annual  chlorophyll  a  concen- 
tration in  the  water  of  the  bays  (3.20  mg/cu  m  in 
Alfacs  and  3.44  mg/cu  m  in  Fangar)  was  an  order 
of  magnitude  higher  than  in  the  neighboring  open 
sea.  There  were  great  differences  between  the  two 
bays  in  phytoplankton  abundance  and  composition. 
In  Alfacs  there  was  more  'seasonality'  than  in 
Fangar.  A  horizontal  phytoplankton  distribution 
pattern  was  apparent  in  Alfacs;  the  main  gradient 
occurred  in  the  transverse  direction  of  the  bay  as  a 
response  to  the  nutrient  input  from  freshwater 
discharge.  Taxonomic  differences  in  phytoplank- 
ton composition  between  the  bays  and  the  western 
Mediterranean  were  not  apparent,  with  the  excep- 
tion of  the  casual  presence  of  freshwater  species 
and  a  greater  abundance  of  benthic  diatoms  in  the 
bays.  The  observed  temporal  variation  in  phyto- 
plankton in  the  Ebro  Delta  bays  can  be  summa- 
rized as  a  response  to  a  seasonal  cycle  and  to  the 
freshwater  discharge  (from  April  to  December)  on 
which  important  spatial  variations  are  superim- 
posed. The  latter  depend  on  the  occurrence  of 
aperiodic  physical  factors  (principally  winds)  and 
on  the  dimensional  characteristics  of  the  bays.  (Au- 
thor's abstract) 
W90-09742 


SPATIAL  AND  TEMPORAL  VARIATION  OF 
ORGANIC  MATTER  CONTENT  IN  SEDI- 
MENTS FROM  SALT-PONDS  NEAR  THE  BAY 
OF  CADIZ  (EVOLUCION  ESPACIAL  Y  TEM- 
PORAL DE  LA  CONCENTRACION  DE  MATE- 
RIA ORGANICA  EN  LOS  SEDIMENTOS  DE 
ESTEROS  DE  LA  BAHIA  DE  CADIZ). 
Instituto  de  Ciencias  Marinas,  Andalucia  (Spain). 
J.  Blasco,  A.  Gomez-Parra,  M.  De  Frutos,  and  R. 
Establier. 

Investigacion  Pesquera  IPESAV,  Vol.  51,  No.  4,  p 
599-617,  December  1987.  6  fig,  6  tab,  33  ref.  Eng- 
lish summary. 

Descriptors:  'Organic  matter,  'Salt  ponds,  'Sedi- 
ments, 'Spain,  'Wastewater  pollution,  'Water  pol- 
lution effects,  'Water  pollution  sources,  Bay  of 
Cadiz,  Carbon,  Nitrogen,  Sampling,  Seasonal  vari- 
ation, Spatial  variation,  Temporal  variation, 
Wastewater  disposal. 

Temporal  variation  of  C  and  N  contents  in  sedi- 
ment inside  and  outside  three  salt  ponds  near  the 
Bay  of  Cadiz  (Spain)  were  evaluated.  The  survey 
was  carried  out  monthly  during  1981-1984.  The 
content  of  organic  matter  and  its  variation  is  affect- 
ed strongly  by  urban  sewage  effluents  located  in 
the  area.  Direct  and  indirect  effects  of  wastes  are 
discriminated  using  the  values  calculated  for  the 
annual  rate  of  organic  C  accumulation  and  the 
variation  of  C/N  ratio.  The  values  obtained  did  not 
show  a  seasonal  evolution  as  a  consequence  of  the 
high  variability  inherent  in  the  usual  shallow-eco- 
system sampling  devices.  However,  significant  dif- 
ferences among  mean  values  obtained  inside  and 
outside  the  ponds  were  found.  Mean  values  inside 
also  were  different  when  salt  ponds  were  connect- 
ed to  the  sea  (winter-spring)  and  when  renovation 
was  artificially  restricted  (summer-autumn).  (Au- 
thor's abstract) 
W90-09743 


EFFECTS  OF  TRI-N-BUTYLIN  CHLORIDE 
(TBTO  ON  THE  EARLY  LIFE  STAGES  OF 
PERCH  (PERCA  FLUVIATILIS  L.)  IN  BRACK- 
ISH WATER. 

Helsinki  Univ.  (Finland).  Dept.  of  Environmental 

Conservation. 

L.  Yla-Mononen. 

Aqua  Fennica  AQFEDI,  Vol.  19,  No.  2,  p  129-133, 

1989.  3  tab,  28  ref. 

Descriptors:  'Antifoulants,  'Larvae,  'Organotin 
compounds,  'Perch,  'Pesticide  toxicity,  'Tin, 
•Water  pollution  effects,  Finland,  Lethal  limit, 
Marine  pollution,  Mortality,  Toxicity. 

Tributylin  (TBT)  compounds,  which  are  used  in 
many  kinds  of  pesticides  (e.g.,  antifouling  paints), 
have  recently  caused  international  concern  because 
of  their  harmful  effects  on  the  marine  biota.  In 
Finland  these  compounds  are  widely  used.  There- 
fore, effects  of  such  compounds  on  perch,  the  most 


common  fish  in  the  Finnish  coastal  waters  of  the 
Baltic  Sea,  are  of  immediate  concern.  Perch  (Perca 
fluviatilis  L.)  eggs  and  yolk  sac  fry  were  exposed 
continuously  to  tri-n-butylin  chloride  (TBTC)  at 
concentrations  of  0,  0.4,  0.8,  1.6,  and  3.2  micro- 
grams TBTC/L  for  26  days  in  a  semi-static  expo- 
sure system.  No  significant  differences  in  mortality 
or  development  were  observed,  but  hatching  took 
longer  at  concentrations  of  0.4,  1.6,  and  3.2  micro- 
grams/L.  Severe  sublethal  effects,  abnormal  be- 
havior and  inhibition  of  swimming  were  noted  in 
the  larvae  exposed  to  3.2  micrograms/L.  In  a  test 
in  which  newly  hatched  larvae  were  exposed  to 
concentrations  of  0,  10,  and  20  micrograms 
TBTC/L,  all  the  test  larvae  died  in  less  than  24 
hours  but  fewer  than  7%  died  in  the  control.  From 
these  studies  it  is  concluded  that  the  no-effect 
concentration  of  TBTC  for  the  early  life  stages  of 
perch  is  below  3.2  micrograms/L.  In  view  of  the 
high  toxicity  of  TBT  to  aquatic  organisms,  its  use 
in  antifouling  paints  should  be  regulated  in  Fin- 
land. (Author's  abstract) 
W90-09765 

TOXIC  SUBSTANCES:  EFFECTS  ON  FISH 
(JAN  78  -  JUL  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-866040. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
July  1989.  143p. 

Descriptors:  *Bibliographies,  *Fish,  *Toxic  wastes, 
•Toxicity,  *Water  pollution  effects,  Aluminum, 
Biochemistry,  Bioindicators,  Cadmium,  Calcium 
chloride,  Copper,  Fish  physiology,  Freshwater, 
Lead,  Marine  environment,  Mercury,  Sodium 
chloride,  Zinc. 

This  bibliography  contains  citations  concerning  the 
biochemical  and  physiological  effects  of  toxic  sub- 
stances on  fish  populations.  Particular  emphasis  is 
placed  on  using  fish  as  an  indicator  of  pollution  in 
aquatic  ecosystems.  Toxicity  effects  of  mercury, 
zinc,  calcium  chloride,  sodium  chloride,  lead,  cad- 
mium, copper,  and  aluminum  in  freshwater  and 
seawater  fish  are  included.  (This  updated  bibliogra- 
phy contains  330  citations,  66  of  which  are  new 
entries  to  the  previous  edition).  (Author's  abstract) 
W90-10041 


BIOINDICATORS  OF  MARINE  POLLUTION 

(JAN  74  -  JUL  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 10043 

WATER  POLLUTION  EFFECTS  OF  METALS 
ON  FRESH  WATER  FISH  (JAN  70  -  DEC  88). 
National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB89-854376. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
January  1989.  167p. 

Descriptors:  *  Bibliographies,  *Fish,  *Heavy 
metals,  *Water  pollution  effects,  Bioaccumulation, 
Cadmium,  Chromium,  Copper,  Field  tests,  Fish 
physiology,  Mercury,  Tissue  analysis,  Toxicity, 
Zinc. 

This  bibliography  contains  citations  concerning 
laboratory  and  field  studies  regarding  effects  of 
metals  on  freshwater  fish.  Topics  include  toxicity 
studies  to  specific  species,  bioaccumulation,  and 
the  distribution  and  fate  of  metals  in  freshwater 
bodies.  Copper,  chromium,  cadmium,  mercury, 
and  zinc  are  among  the  metals  considered.  (This 
updated  bibliography  contains  259  citations,  14  of 
which  are  new  entries  to  the  previous  edition). 
(Author's  abstract) 
W90- 10047 
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HEAVY    METALS     IN    DRINKING    WATER: 
STANDARDS,  SOURCES,  AND  EFFECTS  (JAN 

77  -  DEC  88). 

National  Technical   Information  Service.  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10049 


EFFECTS  OF  THE  POWER  PLANT  COOLING 

WATER     ON     THE     TEMPERATURE     AND 

OXYGEN   CONDITIONS   OF   LAKE   HAAPA- 

JARVI    IN    WINTER   (VOIMALAN   JAAHDY- 

TYSVESIEN       VAIKUTUS       HAAPAJARVEN 

LAMPOTILA-JA        HAPPIOLOIHIN        TAL- 

VELLA). 

Imatran  Voima  Oy,  Helsinki  (Finland). 

T.  Huttula. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-756586. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

1988.  48p,  23  fig,  6  ref.  English  summary. 

Descriptors:  *Cold  regions,  'Cooling  water,  "Lake 
Haapajarui,  *Oxygen,  *Powerplants,  'Thermal 
pollution,  'Water  pollution  effects,  'Water  temper- 
ature, Heated  water.  Ice  breakup,  Ice  formation, 
Norway,  Seasonal  variation,  Water  quality. 

The  heat  and  oxygen  balance  of  Lake  Haapajarvi, 
Norway,  was  evaluated  using  a  computer  model 
both  in  the  present  natural  state  and  in  situations 
where  the  cooling  water  of  the  power  plant  to  be 
built  will  be  discharged  into  the  lake.  The  research 
was  carried  out  during  the  winter.  The  cooling 
water  discharge  of  the  power  plant  is  6.3  cu  m/s 
and  the  rise  in  the  water  temperature  is  7. 1  C.  The 
area  of  Lake  Haapajarvi  is  3  sq  km  and  the  water 
retention  time  in  the  winter  is  2-30  days.  FIN- 
NECO  is  a  one-dimensional  which  computer 
model  describes  the  lake  in  the  vertical  direction. 
A  supplement  to  the  description  of  the  bottom 
sediment  heat  flux  and  the  melting  of  under  surface 
ice  was  made  in  the  model,  and  an  automatic 
calibration  program  was  produced.  Calculations  of 
autumn  heat  flux  was  also  changed.  The  model 
was  calibrated  with  observations  from  the  winter 
of  1986-1987.  Winter  1977-1978  was  a  simulation 
period  representing  a  normal  winter.  The  lake  in 
its  present  state  and  in  the  circumstances  corre- 
sponding to  the  powerplant  operation  was  simulat- 
ed for  both  periods.  Calibrations  were  complicated 
by  the  small  quantity  of  observations  and  certain 
hypotheses  of  the  model.  Temperature  calibrations 
succeeded  well  along  the  surface  and  bottom;  cali- 
brations of  the  oxygen  content  was  more  compli- 
cated. In  a  normal  winter  the  cooling  water  delays 
the  freeze-up  by  about  one  week.  The  ice  cover  is 
thin  and  there  are  ice  free  periods  as  early  as 
January;  the  final  break-up  is  advanced  some  seven 
weeks.  The  oxygen  condition  of  the  lake  improves 
considerably,  during  March-April  in  particular. 
The  effects  of  cooling  water  in  various  kinds  of 
weather  conditions  and  with  various  kinds  of  oper- 
ation modes  of  the  powerplant  can  be  simulated 
with  the  model.  The  measurements  made  in  the 
winter  1987-1988  will  provide  new  information  for 
the  simulation  of  other  variables  representing 
water  quality  and  for  the  adjustment  of  calibration. 
(Author's  abstract) 
W90- 10051 


EVALUATION  OF  INTACT  SOIL-CORE  MI- 
CROCOSMS FOR  DETERMINING  POTEN- 
TIAL IMPACTS  ON  NUTRIENT  DYNAMICS 
BY  GENETICALLY  ENGINEERED  MICROOR- 
GANISMS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  K.  Fredrickson,  H.  Bolton,  S.  A.  Bentjen,  K.  M. 
McFadden,  and  S.  W.  Li. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  9,  No.  5,  p  551-558,  May  1990.  4 
tab,  26  ref.  EPA  Contract  DEAC06-76RLO  1830. 

Descriptors:  'Ecological  effects,  'Genetic  engi- 
neering, 'Microorganisms,  'Nutrients,  'Soil  orga- 
nisms, 'Water  pollution  effects,  Ammonium  ion, 
Bacteria,  Boron,  Carbon,  Copper,  Ecosystems, 
Iron,  Magnesium,  Manganese,  Metals,  Micro- 
cosms, Nitrates,  Nitrites,  Organic  carbon,  Phos- 
phates, Plant  growth,  Potassium,  Sulfates,  Trace 
elements,  Zinc. 


Nutrient  export  from  intact  soil-core  microcosms 
in  leachate  or  by  plant  uptake  was  evaluated  as  a 
means  to  assess  the  ecosystem  impacts  from  the 
environmental  release  of  genetically  modified  root- 
colonizing  bacteria.  Intact  cores  of  two  soil  types, 
a  Burbank  sandy  loam  and  a  Palouse  silt  loam, 
were  excavated  for  use  as  microcosms,  seeded  with 
corn  and  wheat,  respectively,  and  inoculated  with 
Azospirillum  lipoferum  transposon  Tn5  mutants. 
Microcosms  were  leached  at  33  days  and  67  days 
after  seeding  and  the  leachate  analyzed  for  sulfate, 
phosphate,  ammonium,  nitrite,  nitrate,  dissolved 
organic  carbon  and  inorganic  carbon.  Statistically 
significant  differences  in  leachate  nutrient  concen- 
tration between  treatments  were  due  to  differences 
in  soil  types,  rather  than  inoculation  with  the  bac- 
teria. A  statistically  significant  difference  was  ob- 
served between  the  microcosms  receiving  live  ino- 
culum and  those  receiving  heat-killed  cells  for 
leachate  organic  carbon  concentration.  Plant 
uptake  of  N,  P,  S,  B,  Cu,  Fe,  Mg,  Mn  and  Zn  was 
not  affected  by  inoculation,  but  the  coefficients  of 
variation  were  considerably  lower  than  for  the 
leachate  analyses.  (Author's  abstract) 
W90-10134 


HUMIC  ACIDS  REDUCE  THE  PHOTO-IN- 
DUCED TOXICITY  OF  ANTHRACENE  TO 
FISH  AND  DAPHNIA. 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10137 


SURVIVAL  OF  THE  FATTEST.  IMPLICA- 
TIONS FOR  ACUTE  EFFECTS  OF  LIPOPHI- 
LIC CHEMICALS  ON  AQUATIC  POPULA- 
TIONS. 

Environmental  Research  Lab.,  Athens,  GA. 
R.  R.  Lassiter,  and  T.  G.  Hallam. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  5,  p  585-595,  May  1990.  8 
fig,  29  ref.  EPA  Agreement  CR  813353010. 

Descriptors:  'Bioaccumulation,  'Fish,  'Lipids, 
'Model  studies,  'Structure-activity  relationships, 
'Toxicity,  'Water  pollution  effects,  Aquatic  life, 
Dibutyl  phthalate,  Gills,  Phthalates. 

A  model  was  developed  to  evaluate  the  effect  of 
lipid  variation  on  toxic  response  in  a  subpopulation 
of  similarly  sized  individuals  of  an  aquatic  popula- 
tion. The  model  used  simple  assumptions  for  indi- 
vidual toxic  response,  exchange  of  toxicant  with 
environmental  concentrations,  and  body  composi- 
tion. The  internal  distribution  of  a  chemical  was 
represented  so  that  more  hydrophobic  chemicals 
preferentially  moved  into  body  lipid.  Thus,  for 
exposures  of  equal  chemical  activity,  both  in- 
creased body  fat  in  the  animal  and  greater  hydro- 
phobicity  of  the  chemical  allowed  a  longer  expo- 
sure without  toxic  effects.  In  simulated  96-h  bioas- 
says  the  effect  of  increased  tolerance  to  more  hy- 
drophobic chemicals  was  apparent  for  chemicals 
whose  octanol/water  partition  coefficient  was 
greater  than  10,000.  Comparison  with  published 
data  indicated  that  the  model  was  sufficient  to 
illustrate  the  role  of  lipid  and  the  lipid  distribution 
on  population  response.  Data  on  dibutyl  phthalate 
exposure  also  compared  reasonably  with  model 
calculated  results.  Consideration  of  gill  morpholo- 
gy showed  that  fish  with  a  high  gill  area  to  body 
mass  ratio  would  have  increased  tolerance  to  toxi- 
cants. (See  also  W90-10139)  (Cassar-PTT) 
W90-10138 


TOXICANT-INDUCED  MORTALITY  IN 
MODELS  OF  DAPHNIA  POPULATIONS. 

Tennessee  Univ.,  Knoxville.  Dept.  of  Mathematics. 

T.  G.  Hallam,  R.  R.  Lassiter,  J.  Li,  and  W. 

McKinney. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  9,  No.  5,  p  597-621,  May  1990.  10 

fig,  5  tab,  25  ref.  EPA  Agreement  CR8 13353010 

andCR816081010. 

Descriptors:  'Daphnia,  'Lipids,  'Structure-activi- 
ty relationships,  'Toxicity,  'Water  pollution  ef- 
fects, Aquatic  life,  Invertebrates,  Model  studies, 
Mortality,  Population  dynamics. 


A  method  to  determine  the  mortality  effects  of  a 
hydrophobic  chemical  on  a  population  was  pro- 
posed. The  ecotoxicologic  protocol,  based  on  the 
static  theory  of  'survival  of  the  fattest'  was  based 
on  individual  organism  response.  Theoretical  pop- 
ulations of  daphnia  were  exposed  to  toxic  chemi- 
cals and  the  time  evolution  of  the  stressed  popula- 
tion studied.  In  stress  case  1,  a  7-day  exposure  to  a 
16  ppm  concentration  of  a  chemical  having  an 
octanol/water  partition  coefficient  of  10,000  de- 
creased the  population  to  two  cohorts  of  the  eco- 
type  which  filters  at  the  lowest  rate  and  feeds  at 
the  lowest  resource  level  with  the  lowest  lipid 
content.  These  individuals  were  the  slowest  grow- 
ers and  leanest  of  any  of  the  ecotypes.  This  popula- 
tion became  extinct  after  several  generations.  In 
case  2,  a  7-day  exposure  to  a  chemical  with  an 
octanol/water  partition  coefficient  of  4.5  million  at 
a  concentration  of  4  ppm  resulted  in  a  population 
composed  of  a  mixture  of  ecotypes  characterized 
as  intermediate  growth  ecotypes.  Neither  the  fat- 
test not  the  climax  ecotype  remained  in  the  popula- 
tion after  the  toxic  exposure.  In  case  3,  an  8-day 
exposure  to  a  chemical  with  an  octanol/water  par- 
tition coefficient  of  20,000  at  a  concentration  of  8 
ppm  led  to  a  population  consisting  of  many  eco- 
types. The  population  was  ultimately  dominated  by 
the  fastest  growth  ecotype  of  those  who  survived. 
It  was  clear  that,  in  a  dynamic  setting,  survival  of 
the  fattest  was  not  generally  a  valid  theory.  When 
exposure  was  from  the  food  chain  pathway,  popu- 
lation persistence  was  sometimes  influenced  by  the 
amount  of  toxicant  uptake  from  food,  with  larger 
individuals  consuming  large  doses  of  chemical. 
The  importance  of  the  biology  of  the  exposed 
organisms  exposed  to  toxic  materials  was  empha- 
sized. (See  also  W90-10138)  (Cassar-PTT) 
W90-10139 


SOLUBILITY  AND  TOXICITY  OF  EIGHT 
PHTHALATE  ESTERS  TO  FOUR  AQUATIC 
ORGANISMS. 

Environmental  Research  Lab.,  Duluth,  MN. 
D.  L.  DeFoe,  G.  W.  Holcombe,  D.  E. 
Hammermeister,  and  K.  E.  Biesinger. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  5,  p  623-636,  May  1990.  6 
tab,  47  ref. 

Descriptors:  'Fish,  'Path  of  pollutants,  'Phtha- 
lates, 'Solubility,  'Toxicity,  'Water  pollution  ef- 
fects, Daphnia,  Fathead  minnows,  Invertebrates, 
Larvae,  Medaka,  Organic  compounds,  Plasticizers, 
Trout. 

Solubility  values  for  eight  phthalate  esters  investi- 
gated ranged  from  0.020  to  121  mg/liter/  Acute 
toxicity  tests  were  conducted  with  fathead  min- 
nows (Pimphales  promelas)  using  all  eight  esters. 
Acute  and  chronic  tests  were  conducted  with  rain- 
bow trout  (Oncorhynchus  mykiss)  and  Japanese 
medaka  (Oryzias  latipes)  using  di-2-ethylhexyl 
phthalate.  In  addition,  the  chronic  toxicity  of  the 
three  di-n-butyl  phthalates  and  a  mixture  of  these 
three  phthalates  was  examined  using  daphnids 
(Daphnia  magna).  Fathead  minnow  96-h  LC50 
values  for  di-n-butyl  orthophthalate,  di-n-butyl-ter- 
ephthalate,  di-n-butyl  isophthalate  and  alpha, w-bu- 
tylene  di(o-4-hydroxybutoxycarbonyl)-benzoate) 
were  1.1,  0.61,  0.90  and  121  mg/L,  respectively. 
Di-n-octyl  orthophthalate,  di-n-octyl  isophthalate 
and  di-n-octyl  terephthalate  were  not  acutely  toxic 
to  fathead  minnows  at  concentrations  that  exceed- 
ed the  water  solubility  estimates  for  each  phthal- 
ate. Di-2-ethylhexyl  phthalate  was  not  acutely 
toxic  to  any  tested  species  at  the  highest  tested 
concentrations.  No  significant  adverse  effects  were 
observed  on  hatchability,  survival  or  growth  of 
rainbow  trout  exposed  to  a  mean  di-2-ethylhexyl 
phthalate  concentration  of  0.502  mg/L  (the  highest 
concentration  tested)  in  a  90-day  embryo-larval 
test.  However,  exposure  to  a  mean  di-2-ethylhexyl 
phthalate  concentration  of  0.554  mg/L  significant- 
ly reduced  the  growth  of  Japanese  medaka  during 
a  168-day  larval  test.  Significant  adverse  effects  on 
reproduction  occurred  in  21 -day  chronic  tests  with 
daphnia  at  concentrations  of  1.91,  0.20  and  0.64 
mg/L  for  di-n-butyl  orthophthalate,  di-n-butyl 
isophthalate  and  di-n-butyl  terephthalate,  respec- 
tively.  A  daphnid  mixture  test  with  these  three 
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phthalates  showed  complete  additivity.  (Author's 

abstract) 

W90-10140 

MULTI-STEADY-STATE  TOXICANT  FATE 
AND  EFFECT  IN  LABORATORY  AQUATIC 
ECOSYSTEMS. 

Oregon  State  Univ.,  Corvallis.  Oak  Creek  Lab.  of 

Biology. 

K.  M.  Burnett,  and  W.  J.  Liss. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  9,  No.  5,  p  637-647,  May  1990.  7 

fig,  2  tab,  18  ref.  EPA  Agreement  CR807457  and 

Electric  Power  Institute  Grant  RP2046-1. 

Descriptors:  *Bioaccumulation,  •Dieldrin,  *Fate  of 
pollutants,  *Fish,  "Path  of  pollutants,  "Toxicity, 
♦Water  pollution  effects,  Algae,  Ecosystems,  Gup- 
pies,  Halogenated  pesticides,  Insecticides,  Pesti- 
cides, Population  dynamics,  Snails. 

The  influence  of  competition,  exploitation  and 
level  of  energy  input  on  toxicant  fate  and  effect  in 
simple  aquatic  laboratory  ecosystems  was  studied. 
Twenty-four  systems  composed  of  populations  of 
guppies  (Poecilia  reticulata),  snails  (family  Planobi- 
dae)  and  various  taxa  of  algae  were  maintained  in 
40-liter  flow-through  glass  aquariums.  Guppies  and 
snails  were  competitors  for  a  common  food  re- 
source. Ecosystems  were  established  in  which  gup- 
pies and  snails  were  sympatric  and  allopatric.  The 
systems  were  exposed  to  three  levels  of  guppy 
exploitation  (0,  25%  and  40%)  and  received  two 
levels  of  energy  input  (0.6  g  or  4.0  g  alfalfa  daily). 
System  dynamic  and  near  steady-state  behavior 
were  documented  through  monthly  measurements 
of  population  biomasses.  Biomasses  of  interacting 
populations  were  displayed  on  phase  planes.  Shifts 
in  system  structure  followed  chronic  exposure  to  a 
sublethal  concentration  of  dieldrin  (0.5  micro- 
gram/gram).  System  responses  to  the  toxicant 
ranged  form  increased  population  biomass  to  popu- 
lation extinction  and  were  influenced  by  level  of 
exploitation,  energy  input  rate  and  species  compe- 
tition. Toxicant  concentrations  were  determined  in 
adult  female  fish.  Dieldrin  content  increased  with 
increasing  fish  body  weight  of  fish.  In  the  guppy- 
snail-algae  system  with  low-energy  input  with  an 
unexploited  guppy  population,  fish  contained 
greater  quantities  of  dieldrin  per  gram  body  weight 
than  fish  from  the  guppy-algae  systems  at  high- 
energy  input  and  25%  exploitation.  Fish  from  the 
low-energy  input  system  maintained  greater  diel- 
drin concentrations  per  unit  of  lipid  weight  than 
fish  from  high-energy  input  systems.  Both  toxicant 
effect  and  fate  were  influenced  by  system  organiza- 
tion and  environment.  (Author's  abstract) 
W90-10141 


biota  and  increase  in  concentration  in  the  food 
chain.  PCBs  have  also  been  found  in  air,  water, 
crops,  and  in  human  adipose  tissue.  PCBs  either 
inhibit  or  stimulate  bacterial  growth.  Phytoplank- 
ton  show  reduced  primary  productivity  and 
changes  in  population  dynamics.  Mortality,  repro- 
ductive disorders,  and  liver  changes  have  been 
observed  in  aquatic  and  land  animals.  The  greatest 
human  health  hazard  is  from  chronic  exposure, 
sometimes  manifested  by  skin,  liver,  and  heart  dis- 
orders. Polychlorinated  dibenzofurans  are  a  highly 
toxic  metabolite  of  PCBs.  Photolysis  and  high- 
temperature  incineration  have  not  been  ideal  meth- 
ods for  PCB  disposal.  However,  biodegradation  by 
bacteria  has  shown  promise.  As  the  level  of  chlor- 
ination  increases,  microbial  degradation  decreases. 
PCB  degradation  has  been  shown  in  systems  with 
aerobic  and  anaerobic  bacteria  (natural  and  geneti- 
cally modified),  fungi,  and  mixed  populations  of 
microorganisms.  (Cassar-PTT) 
W90-10143 


Cochin  Univ.   (India).   School  of  Environmental 

Studies. 

C.  M.  Joy,  and  K.  P.  Balakrishnan. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 

No.  3/4,  p  241-249,  February  1990.  4  fig,3  tab,  25 

ref. 

Descriptors:      *Algae,      'Diatoms,      *Fluorides, 
•Water  pollution  effects,  Bioassay,  Phytoplankton. 

Algal  bioassay  studies  on  the  effect  of  fluoride 
concentrations  on  diatoms  Nitzschia  palea  (fresh- 
water) and  Amphora  coffeaeformis  (brackish 
water)  were  conducted  in  the  laboratory.  Signifi- 
cant growth  enhancement  occurred  in  N.  palea  at 
F  concentrations  between  10  and  1 10  mg/L.  In  A. 
coffeaeformis  cultures  statistically  significant  stim- 
ulation occurred  at  70  mg/L;  above  90  mg/L  the 
growth  declined.  (Author's  abstract) 
W90- 10200 


ECOLOGICAL  FATE,  EFFECTS  AND  PROS- 
PECTS FOR  THE  ELIMINATION  OF  ENVI- 
RONMENTAL POLYCHLORINATED  BI- 
PHENYLS  (PCBS). 

Tennessee  Univ.,  Knoxville.  Center  for  Environ- 
mental Biotechnology. 

S.  W.  Hooper,  C.  A.  Pettigrew,  and  G.  S.  Sayler. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  9,  No.  5,  p  655-667,  May  1990.  3 
fig,  127  ref.  Public  Health  Service  Grant  T-32- 
A107123-06,  Geological  Survey  Grant  14-08-001- 
G1482,  Air  Force  Contract  F49620-89-C-0023. 

Descriptors:  'Biodegradation,  *Fate  of  pollutants, 
•Literature  review,  *Path  of  pollutants,  •Polychlo- 
rinated biphenyls,  *Water  pollution  effects,  Aquat- 
ic life,  Bacteria,  Bioaccumulation,  Chlorinated  hy- 
drocarbons, Degradation,  Mammals,  Organic  com- 
pounds, Photosynthesis,  Plant  growth,  Public 
health,  Toxicity. 

Polychlorinated  biphenyls  (PCBs)  present  an  envi- 
ronmental health  hazard  of  global  scale.  Since 
1929,  an  estimated  2  billion  kg  have  been  produced 
worldwide,  5.08  million  kg  in  the  U.  S.  alone.  The 
qualities  responsible  for  PCBs'  commercial  success 
(nonpolarity,  lipophilicity,  electronegativity,  stabil- 
ity, heat  resistance)  also  make  them  persistent  and 
harmful  environmental  pollutants.  Commercial 
PCB  mixtures  consist  of  209  congeners  with  1  to 
10  chlorine  atoms.  In  an  aquatic  ecosystem  PCBs 
tend  to  accumulate  in  sediments  and  in  lipids  of  the 


COMPARISONS        BETWEEN        SEDIMENT 
BIOASSAYS       AND       ALTERATIONS       OF 
BENTHIC    MACROINVERTEBRATE    ASSEM- 
BLAGES AT  A  MARINE  SUPERFUND  SITE: 
COMMENCEMENT  BAY,  WASHINGTON. 
PTI  Environmental  Services,  Bellevue,  WA. 
D.  S.  Becker,  G.  R.  Bilyard,  and  T.  C.  Ginn. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  5,  p  669-685,  May  1990.  5 
fig,  7  tab,  39  ref.  EPA  Agreement  CS810926-01-0. 

Descriptors:  *Benthic  fauna,  *Bioassay,  •Com- 
mencement Bay,  'Estuaries,  'Path  of  pollutants, 
•Sediments,  *Superfund,  *Toxicity,  'Washington, 
•Water  pollution  effects,  'Water  pollution  sources, 
Amphipods,  Bays,  Bioindicators,  Chlorinated  hy- 
drocarbons, Heavy  metals,  Indicators,  Inverte- 
brates, Macroinvertebrates,  Metals,  Organic  com- 
pounds, Oysters,  Phenols,  Phthalates,  Polychlori- 
nated biphenyls,  Polycyclic  aromatic  hydrocar- 
bons. 

Laboratory  sediment  bioassays  and  alterations  of 
benthic  macroinvertebrate  assemblages  were  eval- 
uated in  March  1984  at  43  stations  in  Commence- 
ment Bay,  Washington,  and  at  4  stations  in  Carr 
Inlet,  Washington,  a  reference  embayment.  Tests 
used  included  the  amphipod  mortality  test  using 
Rhepoxynius  abronius,  the  oyster  larvae  abnor- 
malities using  Crassotrea  gigas  and  the  Microtox 
test  using  Photobacterium  phosphoreum.  Alter- 
ations of  benthic  assemblages  were  determined 
using  numerical  classification  analysis.  Bioassay  re- 
sults in  Commencement  Bay  were  significantly  dif- 
ferent from  bioassay  results  in  the  reference  waters 
at  34  of  the  43  stations.  Significant  responses  for  all 
three  bioassays  were  found  at  8  stations,  all  of 
which  were  located  near  one  of  the  four  major 
sources  of  contamination  (copper  smelter,  pulp 
mill,  storm  drain,  chemical  plant)  identified  in  a 
previous  study.  The  Microtox  test  showed  signifi- 
cant responses  at  29  stations  than  did  the  amphipod 
mortality  and  oyster  larvae  abnormality  tests  (16 
each).  The  Microtox  test  had  the  greatest  sensitivi- 
ty (84%),  followed  by  the  oyster  larvae  abnormali- 
ty test  (68%)  and  the  amphipod  mortality  test 
(42%).  Efficiencies  of  the  tests  were  as  follows: 
Microtox,  57%;  oyster  larvae  abnormality,  81%; 
and  amphipod  mortality,  50%.  Tiered  application 
of  results  of  both  the  Microtox  and  oyster  larvae 
tests  improved  the  accuracy  with  which  the  al- 
tered assemblages  were  identified.  The  bioindica- 
tors showed  that  localized  areas  of  Commence- 
ment Bay  were  grossly  polluted  and  other  areas 
were  moderately  polluted.  These  were  associated 
with  the  four  major  pollutant  sources.  (Cassar- 
PTT) 
W90-10144 


ONE-TIME-DORMANT  SEASON  APPLICA- 
TION OF  GAS  WELL  BRINE  ON  FOREST 
LAND.  .      , 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-10192 


EFFECT  OF   FLUORIDE   ON   AXENIC  CUL- 
TURES OF  DIATOMS. 


WATER,  NUTRIENT  AND  POLLUTANT 
BUDGETS  IN  DAMAGED  NORWAY  SPRUCE 
STANDS  IN  NE-BAVARIA  (F.R.G.)  AND  THEIR 
CHANGES  AFTER  DIFFERENT  FERTILIZA- 
TION TREATMENTS. 

Bayreuth  Univ.  (Germany,  F.R.).  Inst,  of  Soil  Sci- 
ence. 

R.  Hantschel,  M.  Kaupenjohann,  R.  Horn,  and  W. 
Zech. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  49, 
No.  3/4,  p  273-297,  February  1990.  9  fig,  5  tab,  63 
ref. 

Descriptors:  'Acid  rain,  'Fertilizers,  'Forests, 
'Nutrients,  'Spruce  trees,  'Water  pollution  effects, 
Air  pollution,  Aluminum,  Black  Forest,  Calcium, 
Ecosystems,  Hydrogen  ion  concentration,  Hydro- 
logic  budget,  Lime,  Magnesium,  Metals,  Nitrates, 
Pollutant  load,  Potassium,  Sulfates. 

Water  budgets  and  ecosystem  balances  of  the  main 
nutrients  and  pollutants  were  calculated  in  two 
Norway  spruce  forests  at  different  states  of  decline 
in  the  Fichtelgebirge,  Germany,  from  summer 
1984  through  summer  1986.  Samples  of  precipita- 
tion, throughfall,  litter  seepage  and  soil  solution 
were  gathered  weekly.  Fluxes  of  main  cations  and 
anions  were  calculated  by  multiplying  water  fluxes 
through  the  different  compartments  with  the  ap- 
propriate ion  concentrations.  Both  spruce  stands 
were  characterized  by  a  sufficient  water  supply 
throughout  the  investigation  period.  The  calcula- 
tion of  deposition  fluxes  differentiated  the  damaged 
and  the  apparently  healthy  spruce  stands.  Input  of 
sulfur  dioxide  and  hydrogen  ion  as  well  as  canopy 
buffering  and  potassium-leaching  of  the  canopies 
were  significantly  higher  in  the  damaged  spruce 
stand  than  in  the  healthy  one.  Additionally,  the 
exchangeable  base  cation  content  of  the  soil  on  the 
damaged  site  was  nearly  exhausted,  affecting  the 
buffering  capacity.  There  was  a  small  increase  of 
nitrate-leaching  with  seepage  after  fertilization 
with  large  amounts  of  lime.  (Author's  abstract) 
W90- 10202 


PHYSICO-CHEMICAL  AND  BIOLOGICAL 
PROPERTIES  OF  EFFLUENT-AFFECTED 
SOIL  AT  VARANASI,  INDIA. 

Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  for 

Advanced  Study  in  Botany. 

B.  D.  Tripathi,  and  S.  C.  Shukula. 

Environmental  Conservation  EVCNA4,  Vol.   16, 

No.  3,  p  263-266,  Autumn  1990.  1  fig,  2  tab,  23  ref. 

Descriptors:  'Effluents,  'Fertilizers,  'Industrial 
wastewater,  'Soil  chemistry,  'Soil  contamination, 
•Soil  fungi,  'Water  pollution  effects,  Bicarbonates, 
Carbonates,  Chemical  industry,  Deuteromycetes, 
India,  Nitrogen,  Sodium,  Soil  porosity. 

This  investigation  was  conducted  around  a  fertiliz- 
er factory  for  the  purposes  of  determining  the 
effects  of  industrial  effluent  on  the  soil  mycoflora 
in  India.  Soil  microflora  play  an  important  role  in 
releasing  mineral  nutrients  through  decomposition 
hence  improving  the  productivity  of  the  soil.  The 
polluting  effluent  contained  far  higher  concentra- 
tions of  sodium  (306.9  mg/L),  carbonate  (107.9 
mg/L),  and  bicarbonate  (617.8  mg/L)  in  the  efflu- 
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ent  than  in  well  water  where  the  concentrations  of 
sodium  (8.4  mg/L),  carbonate  (5.6  mg/L),  and 
bicarbonate  (48.7  mg/L)  were  reported.  Higher 
concentration  of  sodium  (10.7  mg/100  g),  carbon- 
ate (3.06%  dry-weight),  and  total  nitrogen  (0.19% 
dry-weight)  were  discovered  in  the  polluted  soil. 
The  pH  value  of  polluted  soil  was  also  higher 
(8.91)  than  that  of  the  unpolluted  soil  (6.45).  Poros- 
ity and  water-holding  capacity  of  the  polluted  soil 
were  markedly  lower  than  in  the  unpolluted  soil. 
Soil  temperatures  were  the  same  at  both  sites.  The 
investigation  of  the  soil  fungal  flora  indicated  that 
polluted  soil  supported  fewer  species  (11)  of  micro- 
fungi  than  the  unpolluted  soil  (16).  Quantitatively, 
the  number  of  fungi  isolated  was  also  lowered  in 
the  polluted  habitat  (14,000/g  oven-dry  soil)  than 
in  the  unpolluted  soil  (22,000/g  oven-dry  soil).  The 
Deuteromycetes  were  the  most  dominant  group  in 
soil  from  both  sites,  but  their  percentage  occur- 
rence was  comparatively  lower  in  the  polluted  soil. 
(Feder-PTT) 
W90-10215 


INCIDENCE  OF  ENVIRONMENTAL  DEGRA- 
DATION: A  CASE  STUDY  OF  ACID  MINE 
DRAINAGE. 

California  State  Univ.,  Fullerton. 

M.  Rahmatian. 

Journal         of        Environmental         Management 

JEVMAW.  Vol.  30,  No.  2,  p  144-155,  March  1990 

2  fig,  1  tab,  1 1  ref. 

Descriptors:  *Acid  mine  drainage,  *Economic  effi- 
ciency, *Environmental  policy,  *Pollution  taxes, 
*Water  pollution  control,  *Water  pollution  effects, 
Benefits,  Buffer  capacity,  Compensation,  Costs, 
Economic  aspects,  Economic  impact,  Social  costs, 
Utilities. 

Externality  is  known  to  exist  when  the  decision- 
maker, whose  activity  affects  others'  utility  levels 
or  enters  their  production  functions,  does  not  re- 
ceive compensation  for  this  activity  an  amount 
equal  in  value  to  the  resulting  benefits  or  costs  to 
others,  however  marginal.  Acid-mine  water  linked 
to  coal  extraction  in  Northern  Appalachia,  is  an 
example  used  in  this  study.  Four  different  parties 
which  are  being  affected  by  acid  mine  drainage 
under  four  different  scenarios.  The  parties  are  (1) 
the  coal  industry,  including  labor,  owners  of  cap- 
ital, and  the  resource  owners;  (2)  electric  utility 
users;  (3)  the  general  tax  paying  public;  and  (4) 
displaced  recreationists  and  environmentalists  who 
use  waterways  affected  by  the  acid  drainage  from 
both  deep  mined  and  strip  mined  areas.  The  corre- 
sponding scenarios  for  achieving  equity  are:  (1)  the 
general  tax  cut-a  federal  tax  imposed  per  unit  of 
discharge  whereby  the  collected  revenue  is  used  to 
reduce  income  taxes  for  the  affected  region;  (2) 
rebates  to  electric  users-also  from  tax  revenue;  (3) 
compensation  to  the  displaced  recreationists  from 
this  tax  revenue;  and  (4)  regulatory  cut  back  as  a 
result  of  the  government  forcing  the  coal  industry 
to  form  a  cartel  and  reduce  its  output  back  to  an 
efficient  level.  Equity  concerns  have  lead  to  the 
conclusion  that,  although  each  policy  option 
achieves  economic  efficiency,  compensation  of  dis- 
placed recreationists  is  the  preferred  option  if  the 
policy  makers  are  able  to  stop  the  migration  of  the 
new  recreationists  in  the  area.  (Author's  abstract) 
W90-10217 


LONG-TERM  CHANGES  OF  THE  ANNUAL 
CYCLES  OF  METEOROLOGICAL,  HYDRO- 
GRAPHIC,  NUTRIENT  AND  PHYTOPLANK- 
TON  TIME  SERIES  AT  HELGOLAND  AND  AT 
LV  ELBE  1  IN  THE  GERMAN  BIGHT. 
Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Meers- 
kunde. 

G.  Radach,  J.  Berg,  and  E.  Hagmeier. 
Continental   Shelf  Research   CSHRDZ,   Vol     10 
No.  4,  p  305-328,  April  1990,  20  fig,  53  ref. 

Descriptors:  *Elbe  River,  *Eutrophication,  'Hy- 
drography, 'Meteorology,  'North  Sea,  'Nutrient 
concentrations,  'Phytoplankton,  'Water  pollution 
effects,  Ammonia,  Data  interpretation,  Maps,  Me- 
teorological data,  Nitrates,  Nitrites,  Phosphates, 
Saline  water,  Silicates,  Water  temperature,  West 
Germany. 


Long-term  series  of  meteorological  standard  obser- 
vations at  LV  ELBE  1,  together  with  those  of 
temperature,  salinity,  plant  nutrients  and  phyto- 
plankton biomass  at  Helgoland  Reede  in  the 
German  Bight,  were  investigated  with  respect  to 
the  changes  of  the  annual  cycles  during  the  23 
years  from  1962  to  1984.  Most  meteorological  and 
oceanographic  parameters  exhibit  unchanged 
annual  cycles  within  natural  variability,  except  for 
the  air  and  sea  surface  temperatures  which  show 
an  overall  increase  of  about  1  deg  per  23  years. 
Conspicuous  changes  in  the  annual  cycles  were 
observed  for  the  nutrients  phosphate,  nitrate,  ni- 
trite (all  strongly  increasing)  and  silicate  (decreas- 
ing). Phytoplankton  biomass  increased  as  a  result 
of  the  extreme  increase  of  flagellates,  although 
diatoms  decreased  slightly.  This  and  the  shifting 
and  shortening  of  the  nutrient  depletion  phases  are 
indicative  of  a  strong  change  in  the  ecosystem.  The 
changes  seem  mainly  to  be  because  of  anthropo- 
genic eutrophication,  over-riding  possible  influ- 
ences of  large-scale  climatic  changes.  (Author's 
abstract) 
W90-10237 


EFFECT  OF  ACID  DEPOSITION  ON  CATION 
FLUXES  IN  ARTIFICIALLY  ACIDIFIED 
CATCHMENTS  IN  WESTERN  NORWAY. 

Norsk  Inst,  for  Vannforskning,  Oslo. 

T.  Frogner. 

Geochimica  et   Cosmochimica  Acta  GCACAK 

Vol.  54,  No.  3,  p  769-780,  March  1990.  6  fig,  6  tab, 

40  ref. 

Descriptors:  'Acid  rain  effects,  'Acidic  water, 
'Cations,  'Runoff,  'Water  pollution  effects,  'Wa- 
tersheds, 'Weathering,  Calcium,  Magnesium,  Min- 
erals, Norway,  Sodium. 

Chemical  weathering  has  been  studied  at  two  arti- 
ficially acidified  and  two  control  catchments  at  a 
clean  pristine  area  in  western  Norway  in  conjunc- 
tion with  project  RAIN  (Reversing  Acidification 
in  Norway).  The  gabbroic  gneiss  bedrock  in  the 
catchment  area  contains  a  Na-rich  plagioclase 
which  is  a  major  constituent  and  the  most  impor- 
tant mineral  undergoing  weathering  in  the  soils. 
Estimates  for  rates  of  chemical  weathering  com- 
bine several  independent  methods  including  input- 
output  budgets,  runoff  chemistry  under  short-term 
acidic  episodes,  and  laboratory  weathering  studies. 
The  two  manipulated  catchments  have  a  net  flux  of 
calcium  ion,  magnesium  ion,  and  silica  which  is 
about  50%  higher  than  that  of  the  control  catch- 
ments, but  the  net  flux  of  sodium  ion  is  the  same  in 
all  catchments.  The  increased  flux  of  base  cations 
in  runoff  waters  at  the  two  acidified  catchments  is 
the  result  of  increased  removal  of  base  cations 
from  exchange  sites  and  increased  chemical  weath- 
ering of  plagioclase  and  mafic  minerals.  The  ex- 
changeable Na-pool  is  small  and  its  contribution  to 
the  fluxes  in  runoff  waters  is  less  than  the  fluxes 
related  to  precipitation  and  chemical  weathering  of 
plagioclase  and  mafic  minerals.  The  flux  of  non- 
marine  sodium  ion  in  runoff  gives  an  estimate  of 
the  plagioclase  weathering  rate  at  the  catchments 
of  about  27  kg  plagioclase/ha/yr.  Given  the  as- 
sumption that  the  dissolution  of  soil  minerals  re- 
leases silica  and  base  cations  in  amounts  equivalent 
to  the  rates  measured  in  mineral  experiments  and 
their  weight  fraction  in  the  soil,  the  estimated  total 
weathering  rate  of  base  cations  at  Sogndal  is  about 
20  meq/sq  m/yr.  The  calculated  total  weathering 
rate  agrees  well  with  rates  estimated  by  mass- 
balance  studies,  but  is  considerably  lower  than  the 
total  weathering  rates  reported  from  other  ecosys- 
tems. (Author's  abstract) 
W90- 10240 


CONCENTRATION  TOXICITY  TO  THE  FISH 
(TANICHTHYS  ALBONUBES)  AND  TO  THE 
SHRIMP  (NEOCARIDINA  DENTICULATA), 
AND  INFERENCE  OF  TOXICANTS  UNDER 
LETHAL  LEVEL  OF  THE  HONMYO  RIVER  IN 
NAGASAKI  PREFECTURE. 
H.  Kitamura. 

Bulletin  of  the  Faculty  of  Fisheries  Nagasaki  Uni- 
versity, Vol.  67,  p  1-12,  March  1990.  6  fig,  8  tab,  10 
ref. 


Descriptors:  'Fish,  'Honmyo  River,  'Shrimp, 
'Toxicity,  'Water  pollution  effects,  Bioassay,  Hy- 
drogen ion  concentration,  Japan,  Lethal  limit. 

Water  samples  were  collected  from  the  Honmyo 
River  were  concentrated  with  a  freezing  method 
to  detect  lethal  toxicity  levels  to  test  fish  (Tan- 
ichthys  albonubes).  Within  some  of  the  samples, 
toxicity  was  also  detected  using  shrimp  (Neocari- 
dina  denticulata).  Throughout  the  experiments, 
toxicity  concentrations  to  the  fish  were  <  500%  in 
the  upper  stream  during  winter.  However,  toxic 
concentrations  to  shrimp  were  generally  > 
1000%.  These  results  indicate  that  the  river  water 
has  a  latent  toxicity  to  the  fish,  but  not  to  the 
shrimp.  To  find  the  causative  toxicant  to  the  fish, 
the  concentrated  samples  were  treated  with  the 
following  methods:  (1)  a  pH  adjustment  test;  and 
(2)  two  extracting  tests,  one  with  n-hexane  and 
another  with  dithizone-carbone  tetrachloride.  The 
toxicity  of  the  sample  adjusted  to  higher  pH 
became  lower,  but  the  toxicities  of  the  samples 
extracted  with  n-hexane  and  with  dithizone-car- 
bone tetrachloride  were  not  decreased.  The  con- 
centrated sample  was  then  analyzed  by  an  ICP, 
which  indicated  no  toxicant.  From  the  results  of 
these  fish  toxicity  tests  and  the  ICP  analysis,  the 
causative  toxicant  to  the  fish  were  not  typical,  such 
as  heavy  metals  and  insecticides.  Although  the 
concentrated  waters  were  lethal  to  fish,  the  kinds 
of  fish  living  in  the  river  compared  with  those  of 
rivers  in  Nagasaki  Prefecture,  and  there  were  no 
toxic  effects  to  the  shrimp.  (Lantz-PTT) 
W90-10265 


RELATION  BETWEEN  THE  TOXICITY  OF 
SOME  TOXICANTS  TO  THE  AQUATIC  ANI- 
MALS (TANICHTHYS  ALBONUBES  AND 
NEOCARIDINA  DENTICULATA)  AND  THE 
HARDNESS  OF  THE  TEST  SOLUTION. 
H.  Kitamura. 

Bulletin  of  the  Faculty  of  Fisheries  Nagasaki  Uni- 
versity, Vol.  67,  p  13-19,  March  1990.  3  fig,  5  tab, 
12  ref. 

Descriptors:  'Aquatic  animals,  'Hardness,  'Toxic- 
ity, 'Water  pollution  effects,  Aquatic  toxicology, 
Calcium,  Chlorides,  Copper,  Detergents,  Heavy 
metals,  Magnesium,  Mercury,  Sodium,  Surfactants, 
Zinc. 

The  concentration  toxicity  of  a  river  is  detected 
using  a  freezing  concentration  method  and  toxicity 
tests  on  aquatic  animals.  Many  inorganic  sub- 
stances such  as  Ca(2  +  ),  Mg(2+),  Na(+),  and  Cl(-) 
which  are  soluble  in  the  river  water  became  con- 
centrated with  a  toxicant  in  the  freezing  concentra- 
tion method;  the  toxicity  of  a  pollutant  would 
change  due  to  these  additional  substances.  The 
relationship  between  the  toxicity  to  aquatic  animals 
and  the  hardness  of  the  test  water  was  studied.  The 
toxic  effects  to  the  fish  and  shrimp  fluctuated  in  a 
similar  pattern,  which  occurred  in  three  forms. 
The  first  pattern  was  decreasing  toxicity  with  in- 
creasing hardness  of  the  test  water~Zn(2  +  ), 
Cu(2+)  and  Cd(2  +  )  belonged  to  this  group.  The 
second  pattern  was  an  increase  in  toxicity  with  an 
increase  in  the  hardness  of  the  water-these  toxi- 
cants included  ammonia  and  the  surfactants.  The 
final  pattern  exhibited  was  where  the  hardness  of 
the  test  water  had  no  effect-Hg(2+)  and  the  syn- 
thetic detergents  belong  to  this  group.  (Author's 
abstract) 
W90- 10266 


RADIONUCLIDE  UPTAKE  AND  GROWTH  OF 
BARN  SWALLOWS  NESTING  BY  RADIONU- 
CLIDE LEACHING  PONDS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Radi- 
ology and  Radiation  Biology. 
J.  B.  Millard,  F.  W.  Whicker,  and  O.  D.  Markham. 
Health  Physics  HLTPAO,  Vol.  58,  No.  4,  p  429- 
439,  April  1990.  2  fig,  9  tab,  39  ref. 

Descriptors:  'Birds,  'Food  habits,  'Nesting,  'Path 
of  pollutants,  'Radioactive  waste  disposal,  'Radio- 
activity effects,  'Radioecology,  'Radioisotopes, 
'Water  pollution  effects,  Animal  populations, 
Food  chains,  Growth  rates,  Ponds,  Radioactive 
wastes. 
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Populations  of  barn  swallows  (Hirundo  rustica) 
nested   seasonally    near   the   Test   Reactor   Area 
(TRA)  radioactive  leaching  ponds  on  the  Idaho 
National  Engineering  Laboratory.  These  birds  uti- 
lized leaching  pond  arthropods  as  a  food  source 
and  contaminated  mud  for  nest  construction  and 
thus  accumulated  radioactive  materials.  Over  20 
fission  and  activation  products  were  detected  in 
immature  and  adult  TRA  birds.  The  radionuclide 
exhibiting  the  highest  mean  concentration  in  adult 
birds  was  51Cr,  with  16.1  Bq/g  (435  pCi/g).  Mean 
concentrations  of  detectable   radionuclides  were 
used  to  calculate  internal  dose  rates.  Approximate- 
ly 72%  of  the  total  dose  of  219  microGy/d  (22 
mrad/d)  for  adult  birds  was  due  to  24Na.  Swallow 
thyroids  contained  a  mean  1311  concentration  of 
3330  Bq/g.  An  average  dose  rate  to  the  thyroid 
was  calculated  to  be  4300  microGy/d  or  450  mGy 
(45  rad)  for  the  entire  breeding  season.  Data  from 
LiF-700  thermoluminescent  dosimeters  in  swallow 
nests  indicated  that  average  dose  rates  were  840 
microGy/d  for  eggs  and  2200  Gy/d  for  nestlings, 
for  a  total  of  54  mGy  (5.4  rad)  during  the  nesting 
peroid.  The  breeding  biology  and  growth  rates 
were  investigated  for  TRA  swallows  and  compari- 
son groups  located  15  km  and  100  km  away.  Total 
mortality  rates  for  the  comparison  group  vs.  1976 
and  1977  TRA  populations  were  not  found  to  be 
significantly  (p  >  0.9)  different.  Nonlinear  regres- 
sion was  used  to  fit  individual  growth  curves  and 
estimate  parameters  using  a  logistic  model.  First 
clutch  TRA  swallows  were  found  to  have  a  signifi- 
cantly (p  <  0.05)  lower  mean  growth  rate  com- 
pared to  either  the  first  clutch  comparison  group 
or  the  second  clutch  of  TRA.  Mean  asymptotic 
weights  achieved  by  immature  TRA  birds  were 
also  found  to  be  significantly  (p  <  0.05)  lower  than 
those  achieved  by  comparison  group  birds.  Both 
growth  rate  and  asymptotic  weights  for  TRA  birds 
were   within  the  normal  range   reported   in  the 
literature.  The  cause  for  the  statistical  difference  in 
growth  rate  between  the  comparison  group  and 
TRA  first  clutch  populations  could  not  be  deter- 
mined. (Author's  abstract) 
W90-10327 


ACIDIC  DEPOSITION:  SULPHUR  AND  NI- 
TROGEN OXIDES. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10349 

REGIONAL  SCALE  EFFECTS  OF  S02  ON 
SOME  AGRICULTURAL  CROPS  IN  ALBERTA. 

R.  N.  Kickert. 

IN:  Acidic  Deposition:  Sulphur  and  Nitrogen 
Oxides.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p 
499-544,  1989.  21  fig,  12  tab,  8  ref. 

Descriptors:  *Acid  rain  effects,  'Air  pollution, 
•Alberta,  *Alfalfa,  *Canada,  *Model  studies, 
•Sulfur  dioxide,  Crop  yield,  Meteorology,  Pollu- 
tion effects,  Weather  data. 

Alfalfa  (Medicago  sativa  L.)  is  one  of  the  major 
crops  of  Alberta,  Canada.  Any  possible  negative 
impact  on  its  production  from  industrial  activity 
and  air  pollutants  could  have  a  significant  econom- 
ic impact.  The  strategy  used  to  determine  whether, 
at  the  present  time,  there  are  observable  adverse 
effects  of  S02  on  alfalfa  in  Alberta  was  to  first 
apply  a  computer  simulation  model  (ALSIM1  level 
2)  on  the  daily  growth  (and  regrowth  after  cutting) 
processes,  under  unpolluted  conditions.  Following 
the  application  of  the  model,  the  results  were  com- 
pared with  field  reports  of  the  actual  alfalfa  pro- 
duction based  on  the  statistics  compiled  by  various 
agricultural  agency  personnel.  The  results  of  the 
ALSIM  1  model  to  various  weather  data  sets  were 
graphed  for  the  different  regions.  There  was  some 
evidence,  although  only  circumstantial,  that  in  the 
Barrhead  area  (Emission  Region  7)  during  certain 
alfalfa  growth  periods  and  harvests,  ambient  sulfur 
dioxide  time  series  exposures,  together  with  mete- 
orological variables  at  the  ground  level,  might  be 
associated  with  negative  effects  on  alfalfa  biomass 
production.  Alfalfa  yields  were  found  to  be  lower 
in  the  Barrhead  area  than  would  be  expected  under 
conditions  without  air  pollution.  Further  laborato- 
ry and  experimental  field  research  would  be  re- 
quired to  verify  the  conclusions  derived  from  mod- 
eling. (See  also  W90- 10349)  (White-Reimer-PTT) 


W90- 10356 


ASSESSMENT  OF  THE  SENSITIVITY  OF  AL- 
BERTA SURFACE  WATERS  TO  ACIDIFICA- 
TION. 

Aquatic  Resource  Management  Ltd.,  Calgary  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10357 


DEEP-LYING  CHLOROPHYLL  MAXIMA  AT 
BIG  LAKE:  IMPLICATIONS  FOR  TROPHIC 
STATE  CLASSIFICATION  OF  ALASKAN 
LAKES. 

Geological  Survey,  Anchorage,  AK. 

For  primary  bibliographic  entry  see  Field  2H. 

W90- 10455 
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FLUORESCENT-ANTIBODY  METHOD 

USEFUL  FOR  DETECTING  VIABLE  BUT 
NONCULTURABLE  SALMONELLA  SPP.  IN 
CHLORINATED  WASTEWATER. 

Rennes-1  Univ.  (France).  Lab.  de  Microbiologic 

Pharmaceutique. 

C.  Desmonts,  J.  Minet,  R.  Colwell,  and  M. 

Cormier. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  5,  p  1448-1452,  May  1990. 

4  fig,  1  tab,  27  ref.  EPA  cooperative  agreement 

CR8 12246. 

Descriptors:  *Chlorination,  'Pollutant  identifica- 
tion, 'Salmonella,  'Wastewater  analysis, 
•Wastewater  treatment,  Bacterial  analysis,  Fluo- 
rescent antibody  technique,  Human  diseases. 

An  indirect  fluorescent-antibody  (IFA)  technique, 
which  employed  adsorbed  Behring  polyvalent  I  O 
antiserum,  was  used  to  detect  Salmonella  species  in 
environmental  water  systems.  The  IFA  method 
detected  95%  of  Salmonella  serotypes  encountered 
in  human  infections  in  France,  with  a  sensitivity 
threshold  of  7500  bacteria/ml  of  wastewater.  Spec- 
ificity was  assessed  by  testing  IFA  against  Salmo- 
nella-free seawater  and  a  variety  of  bacteria  other 
than  Salmonella.  When  used  to  examine  raw  and 
chlorinated  wastewater  over  a  2-month  period,  the 
IFA  method  was  successful  by  detecting  Salmonel- 
la in  all  12  of  the  samples  examined,  with  total 
numbers  determined  to  be  450,000  to  33  billion 
salmonellae/100  ml.  In  comparison,  for  the  same 
samples,  enumeration  by  culture,  using  the  most-, 
probable-number  technique,  was  effective  in  de- 
tecting Salmonella  in  only  four  of  eight  raw-water 
samples  and  one  of  four  chlorinated  water  samples 
tested.  Three  samples  were  further  tested  by  using 
the  direct  viable  count  procedure  combined  with 
IFA  and  results  showed  that  5  to  31.5%  of  the 
Salmonella  enumerated  by  this  method  in  chlorin- 
ated water  were  substrate  responsive.  (Author's 
abstract) 
W90-09635 


EVALUATION  OF  SOME  COMMON  AQUAT- 
IC MACROPHYTES  CULTIVATED  IN  EN- 
RICHED WATER  AS  POSSIBLE  SOURCE  OF 
PROTEIN  AND  BIOGAS. 

Burdwan  Univ.  (India).  Dept.  of  Botany. 
Q.  Taheruzzaman,  and  D.  P.  Kushari. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 
2,  p  207-212,  December  1989.  3  fig,  3  tab,  16  ref. 

Descriptors:  *Biogas,  'Biomass,  'Developing 
countries,  'Macrophytes,  'Proteins,  'Urban 
runoff,  'Wastewater  utilization,  Azolla,  Conduc- 
tivity, Energy,  Eutrophic  water,  Feeds,  Hydrilla, 
Nitrates,  Orthophosphates,  Water  hyacinth. 

The  biomass  production  of  three  common  aquatic 
macrophytes  (i.e.,  Azolla  pinnata,  Eichhornia  cras- 
sipes,  and  Hydrilla  verticillata)  was  high  at  the 
prevailing  environmental  conditions  and  by  the 
enriched  water  of  the  River  Ganga  (India).  The 
biomass  production  of  Azolla  and  Eichhornia  was 
positively  correlated  with  the  orthophosphate-P 
and    nitrate-N    concentrations    of    the    enriched 


water.  The  biomass  of  Azolla  and  Hydrilla  was 
positively  correlated  with  the  electrical  conductiv- 
ity of  the  water.  The  average  yield  of  crude  pro- 
tein was  highest  in  Azolla  (8,520  kg/ha/yr)  and 
somewhat  lower  in  Eichhornia  (6,420  kg/ha/yr). 
The  annual  biogas  production  was  highest  in  Eich- 
hornia (44,381  L)  and  somewhat  lower  in  Azolla 
(17,186  L).  The  large  amount  of  crude  protein  in 
these  crops  may  have  potential  value  in  animal 
diets,  whereas  the  utilization  of  aquatic  macro- 
phytes in  the  production  of  biogas  probably  could 
contribute  partially  to  alleviating  the  energy  crisis 
in  developing  countries.  (Rochester-PTT) 
W90-09738 


APPLICATION  OF  ULTRAFILTRATION 
MEMBRANES  FOR  SOLIDS  -  LIQUID  SEPA- 
RATION IN  ANAEROBIC  DIGESTION  SYS- 
TEMS: THE  ADUF  PROCESS. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology. 
W.  R.  Ross,  J.  P.  Barnard,  J.  le  Roux,  and  H.  A.  de 
Villiers. 

Water  SA  WASADV,  Vol.  16,  No.  2,  p  85-91, 
April  1990.  12  fig,  1  tab,  15  ref. 

Descriptors:  'Filtration,  'Organic  wastes,  'Ultra- 
filtration, 'Wastewater  treatment,  Anaerobic  di- 
gestion, Cost  analysis,  Industrial  wastes,  Mem- 
branes, Performance  evaluation,  Pilot  studies. 

Anaerobic  digestion  (AD)  ultrafiltration  (UF)  is  a 
new-generation  process  for  the  treatment  of  indus- 
trial organic  wastes  that  effectively  eliminates  the 
sludge  concentration  and  retention  problems  asso- 
ciated with  conventional  systems.  Laboratory  and 
pilot-scale  trials  on  a  diverse  range  of  industrial 
waste  digesters  have  established  the  merits  of  the 
ADUF  process.  One  of  the  principal  merits  of  the 
system  its  flexibility  in  integrating  the  biological 
and  physical  functions  of  the  digester  with  the  UF 
unit.  The  main  advantages  of  ADUF  are  the  pro- 
duction of  a  clear  effluent  and  maintenance  of  high 
digester  biomass  concentration.  Process  design  cri- 
teria are  available  for  full-scale  application  of  the 
process  in  South  Africa.  The  process  utilizes  local- 
ly manufactured  UF  membranes  rather  than  im- 
ported technology.  ADUF  process  costs  compare 
favorably  with  costs  of  conventional  treatments. 
Membrane-operated  processes  may  be  expected 
not  only  to  herald  an  new  era  in  anaerobic  diges- 
tion but  to  influence  concepts  of  wastewater  treat- 
ment and  biotechnology  in  general.  (Author's  ab- 
stract) 
W90-09752 


CHEMICAL  PRECIPITATION  OF  LEACHATE 
FROM  SANITARY  LANDFILLS  AT  MUNICI- 
PAL SEWAGE  TREATMENT  PLANTS. 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 

A.B.,  Salpakangas  (Finland). 

M.  Ettala. 

Aqua  Fennica  AQFEDI,  Vol.  19,  No.  2,  p  135-138, 

1989.  3  fig,  2  tab,  7  ref. 

Descriptors:  'Chemical  precipitation,  'Landfills, 
'Leachates,  'Municipal  wastewater,  'Wastewater 
treatment,  Aluminum,  Calcium,  Chemical  treat- 
ment, Finland,  Hydrogen  ion  concentration,  Water 
quality. 

Treatment  of  the  leachate  from  sanitary  landfills 
has  been  rather  uncommon  in  Finland,  because  of 
problems  with  snowcover  and  with  modest  results 
from  separate  leachate  treatment.  Treatment  of 
landfill  leachate  using  aluminum  precipitation  was 
studied  both  in  laboratory  experiments  and  in  full 
scale.  When  the  proportion  of  leachate  was  raised 
from  0  to  5%,  the  dosage  of  precipitation  chemical 
had  to  be  doubled,  in  order  to  achieve  1.5  mg  P/L 
in  the  treated  wastewater.  Correspondingly,  the 
influence  of  the  leachate  could  be  seen  in  the 
chemical  oxygen  demand  analysis.  The  high  alka- 
linity of  the  leachate  caused  difficulties  in  achiev- 
ing the  optimum  pH  (6.0-6.5)  for  precipitation. 
Before  the  controlled  test  period,  discharge  of 
leachate  to  the  municipal  sewage  treatment  plant 
had  caused  a  notable  increase  in  the  ph  of  the 
treated  wastewater.  A  satisfactory  purification  rate 
was  not  achieved  until  the  dosage  of  precipitation 
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chemical  was  350  g/cu  m,  as  compared  to  the 
normal  160  g/cu  m.  During  the  test  period  there 
were  no  severe  problems  in  wastewater  treatment, 
but  the  normal  chemical  dose  had  to  be  doubled, 
the  results  being  similar  to  those  in  the  laboratory 
tests.  Discharge  of  landfill  leachate  to  a  municipal 
sewage  treatment  plant  significantly  increases  the 
chemical  dosage  required,  irrespective  of  whether 
aluminum  or  calcium  precipitation  is  used.  The 
proportion  of  leachate  in  the  total  wastewater 
shold  not  exceed  1-2%.  The  same  percentage  of 
leachate  can  be  recommended  for  biological  treat- 
ment plants  as  well.  Of  the  578  sewage  treatment 
plants  in  operation  in  Finland  in  1987,  only  57 
were  based  on  chemical  precipitation.  Moreover, 
treatment  of  landfill  leachate  by  chemical  precipi- 
tation is  not  effective  as  regards  the  most  important 
properties  of  the  leachate,  the  nitrogen  concentra- 
tion and  oxygen  demand.  (Fish-PTT) 
W90-09766 


HAZARDOUS  WASTE  MANAGEMENT  ENGI- 
NEERING. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-09827 


CHEMICAL,  PHYSICAL,  AND  BIOLOGICAL 
TREATMENT  OF  HAZARDOUS  WASTE. 

Howard  Univ.,  Washington,  DC.  Dept.  of  Civil 

Engineering. 

E.  J.  Martin,  E.  T.  Oppelt,  and  B.  P.  Smith. 

IN:  Hazardous  Waste  Management  Engineering, 

Van  Nostrand  Reinhold,  New  York.  1986   p  81- 

226,  1  fig,  24  tab,  91  ref,  3  append. 

Descriptors:  'Biological  treatment,  "Chemical 
treatment,  *Hazardous  wastes,  *Physicochemical 
treatment,  'Wastewater  treatment,  Activated 
sludge  process,  Biological  wastewater  treatment, 
Chemical  precipitation,  Databases,  Incineration, 
Land  disposal,  Oxidation,  Trickling  filters, 
Wastewater  treatment  facilities. 

Treatment  technology  performance  and  operating 
data  for  industrial  process  wastes  containing  a  vari- 
ety of  pollutants  often  are  reported  by  using  a 
surrogate  parameter  such  as  total  organic  carbon 
(TOC)  or  chemical  oxygen  demand  (COD).  Spe- 
cific compound  removal  data  are  limited  compared 
to  data  on  classical  pollutants.  Chemical,  physical, 
and  biological  unit  processes  in  common  use,  with 
the  exception  of  incineration,  include  wet  air  oxi- 
dation, and,  to  a  limited  extent,  biological  and  land 
treatment,  which  are  removal  rather  than  destruc- 
tion   techniques.    Waste   residues    require    further 
treatment  and  ultimate  disposal.  Active  carbon  ad- 
sorption, sedimentation,  and  biological  treatment 
have   been   used   extensively   for   the   large-scale 
treatment   of  aqueous   hazardous   waste   streams. 
Carbon  adsorption  is  only  applicable  to  the  polish- 
ing of  hazardous-waste  streams.  Current  research 
on  treatment  technology  is  concerned  with  appli- 
cation of  production  process  technology,  natural 
degradation  phenomena,  or  principles  of  analytical 
techniques,   to   waste   treatment.   The  U.S.   EPA 
through  contractors  studied  about  fifty   publicly 
owned  treatment  works  in  1980  and  1981.  Priority 
pollutants  were  detected  in  more  than  50%  of  all 
influent  samples  analyzed  at  the  sites.  For  90%  of 
the  plants,  removal  efficiency  for  metals  was  less 
than  half.  The  only  rotating  biological  contactor 
included  in  the  database  showed  higher  percentage 
removals  when  compared  to  activated  sludge  or 
trickling  filter  processes  for  21  of  the  23  priority 
pollutants,  while  the  two  lagoons  in  the  database 
were  nearly  equivalent.   For  waste  stream  treat- 
ment, biological  processes  are,  in  general,  the  most 
cost-effective  techniques.   Environmental   impacts 
associated   with   biological   processes  are  limited. 
Carbon  adsorption,  however,  is  well-suited  for  the 
removal  of  mixed  organic  contaminants  from  aque- 
ous wastes.  Chemical  precipitation  is  the  technique 
usually  chosen  to  remove  heavy  metals  from  aque- 
ous hazardous  wastes.  Density  separation  is  poten- 
tially applicable,  but  only  in  situations  where  the 
wastewater  contains  high  concentrations  of  oil  and 
grease.  (See  also  W90-09827)  (Brunone-PTT) 
W90-09830 


Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Regulations  and  Standards! 
E.  Crumpler,  and  E.  J.  Martin. 
IN:  Hazardous  Waste  Management  Engineering 
Van  Nostrand  Reinhold,  New  York.  1986  p  227- 
316,  22  fig,  10  tab,  20  ref. 

Descriptors:  'Hazardous  waste  disposal,  'Hazard- 
ous wastes,  'Incineration,  'Waste  treatment, 
'Wastewater  treatment,  Combustion,  Performance 
evaluation,  Surveys,  Temperature,  Waste  disposal. 

Incineration,  the  combustion  of  the  organic  com- 
ponents of  waste,  is  an  effective  disposal  method 
for  hazardous  wastes  if  the  combustion  is  conduct- 
ed properly.  Three  principal  types  of  incinerators 
are   used   in   the   United   States:   liquid   injection 
rotary  kiln,  and  hearth.  However,  other  technol- 
ogies or  variations  of  them  identified  in  the  survey 
were  fume  incinerators  with  liquid-waste  capabil- 
ity, ammunition  burners,  drum  reclaimers,  fluidized 
beds,  and  others.  Liquid-injection  incinerators  ac- 
count for  52%  of  the  incinerators  by  number,  and 
all  types  of  incinerators  with  liquid-injection  capa- 
bility represent  79%  of  the  incinerators.  Hearth 
incinerators   represent    34%    of  the   incinerators 
rotary  kilns  7%.  The  median  capacity  for  all  incin- 
erators with  liquid-injection  capability  is  568  L/hr. 
The  median  capacity  for  solids-burning  inciner- 
ators is  295  k/hr-equivalent  to  approximately  295 
L  of  liquid  (aqueous)  waste.  The  median  tempera- 
ture is  roughly  927-982  C.  The  survey  indicated 
that  liquid-injection  units  usually  operate  at  slight- 
ly   higher    temperatures    than    other    incinerator 
types,  with  a  median  of  about  982  C.  Fifteen  of  the 
23  units  reporting  temperatures  >    1204  C  were 
liquid-injection  incinerators.  For  104  operating  in- 
cinerators  the   distribution   of  gaseous   residence 
times  is:  86%  have  a  residence  time  of  1   s  or 
greater;   48%   have  a  residence  time  of  2  s  or 
greater.  Additional  data  show  that  there  is  a  defi- 
nite tendency  for  incinerators  with  higher  combus- 
tion zone  temperatures  to  have  longer  residence 
times.   Performance  of  hazardous  waste  inciner- 
ators can  be  measured   in  terms  of  destruction 
efficiency  (DE)  or  destruction  and  removal  effi- 
ciency (DRE).  DRE  accounts  for  both  the  de- 
struction in  the  combustion  chambers)  and  the 
removal  of  organics  in  any  air  pollution  control 
equipment.  DRE  may  be  calculated  as  the  percent- 
age mass  difference  of  input  (feed)  and  output 
(stack  emission)   waste  constituents  through  the 
incinerator.  DRE  has  been  defined  for  regulatory 
purposes  on  a  compound-specific  basis  and  thus 
must  be  calculated  for  each  constituent  of  interest 
separately.   In  the  mid-1970s  EPA  conducted  a 
series  of  incinerator  test  burns  in  which  destruction 
efficiency  was  measured.  More  recently,  tests  have 
been  conducted  by  EPA  or  by  others  to  measure 
destruction  and  removal  efficiency.  The  results  of 
these  tests  are  presented  in  this  chapter.  (See  also 
W90-09827)  (Brunone-PTT) 
W90-09831 


HAZARDOUS-WASTE  LEACHATE  MANAGE- 
MENT. 

Baker/TSA,  Inc.,  Beaver,  PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-09834 


MICROBIOLOGY  OF  SUBSURFACE  WASTES. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B 

W90-09840 


CHEMICAL   AND    PHYSICAL   ALTERATION 
OF  WASTES  AND  LEACHATES. 

University  of  Southern  California,   Los  Angeles. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09841 


For  primary  bibliographic  entry  see  Field  6A 
W90-09907 


ON-SITE  WASTEWATER  TREATMENT. 

Proceedings  of  the  Fifth  National  Symposium  on 
Individual  and  Small  Community  Sewage  Systems, 
Chicago,  Illinois,  December  14-15,  1987.  ASAE 
Publication  10-87,  American  Society  of  Agricul- 
tural Engineers,  St.  Joseph,  Michigan.  1985.  41  lp. 

Descriptors:  'On-site  wastewater  treatment 
•Wastewater  disposal,  'Wastewater  facilities, 
'Wastewater  management,  'Wastewater  treat- 
ment, Absorption,  Community  development,  Con- 
ferences, Environmental  effects,  Land  disposal 
Site  selection. 

More  than  40  speakers  to  presented  the  latest  re- 
search, management,  and  policy  findings  related  to 
on-stte  wastewater  treatment  at  this  symposium. 
There  were  more  than  260  attendees  from  federal, 
state,  and  local  governments,  the  research  commu- 
nity, industry  and  consultants  who  took  part  in 
discussions  related  to  on-site  wastewater  treatment. 
The  papers  are  divided  into  six  general  subject 
headings:  (1)  on-site  management  and  state  pro- 
grams; (2)  environmental  effects  of  on-site  disposal; 
(3)  alternative  system  design;  (4)  system  design  and 
performance  evaluation;  (5)  groundwater  impact; 
and  (6)  soil  absorption/system  siting  requirements! 
Performance  evaluation,  research,  and  creation  of 
new  alternative  technologies  for  on-site 
wastewater  treatment  are  also  considered  (See 
W90-09909  thru  W90-09950)  (Lantz-PTT) 
W90-09908 


INCINERATION  OF  HAZARDOUS  WASTE. 


EFFICIENT  MANAGEMENT  OF  MULTIPLE 
WATER  SOURCES,  GIVEN  A  RANGE  OF 
QUALITY  LEVELS  AND  USER  QUALITY  RE- 
QUIREMENTS. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 


OUTREACH-COMING  TOGETHER  TO  HELP 
SMALL  COMMUNITIES. 

Environmental   Protection   Agency,   Washington, 

P.  E.  Shanaghan,  and  J.  E.  Flowers. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  1-4. 

Descriptors:  'Community  development,  'Govern- 
mental interrelations,  'Project  planning,  'Public 
participation,  'Wastewater  treatment,  Financing, 
Information  exchange,  Management  planning,  Site 
selection,  State  jurisdiction,  Wastewater  treatment 
facilities. 

The  EPA  in  cooperation  with  the  States  is  imple- 
menting an  outreach  program  to  help  small  com- 
munities solve  wastewater  treatment  and  disposal 
problems.  The  objective  of  outreach  is  to  build  a 
long-term  program  to  make  information  and  assist- 
ance more  readily  available  to  small  communities. 
Outreach  includes  coordinated  efforts  to  improve 
awareness  of  wastewater  problems  and  alternatives 
in  treatment  as  well  as  establishing  communication 
between  the  State  and  local  governments.  Out- 
reach has  the  potential  to  benefit  a  wide  audience 
including  elected  officials,  engineers,  public  health 
officials  and  the  general  public.  It  is  the  local 
elected  and  appointed  officials  who  are  the  princi- 
pal targets  of  the  EPA's  outreach  program.  It  is 
estimated  that  14,000  small  communities  have  po- 
tential outreach  needs.  The  subject  areas  of  the 
outreach  program  include:  (1)  facilities  planning 
and  design  to  inform  officials  of  the  role  of  on-site 
systems  in  solving  community  wastewater  treat- 
ment problems;  (2)  project  financing  and  manage- 
ment, which  provides  information  on  alternative 
methods  of  funding  wastewater  treatment;  (3)  a 
long-term  management  project  designed  to  address 
operations,  maintenance,  equipment  replacement, 
and  financial  management.  The  key  products  and 
services  that  the  EPA  is  making  available  in  its 
outreach  program  are:  (1)  The  National  Small 
Flows  Clearinghouse  at  West  Virginia  University, 
(2)  EPA  publications  and  (3)  a  cooperative  agree- 
ment between  EPA  and  the  Extension  Service  of 
USDA.  (See  also  W90-09908)  (Lantz-PTT) 
W90-09909 
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NEW  YORK  STATE  SELF-HELP  SUPPORT 
SYSTEM  TECHNICAL  ASSISTANCE  AS  A 
METHOD  TO  SOLVE  WASTEWATER  TREAT- 
MENT PROBLEMS. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 
D.  G.  L.  Perley. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.   1985.  p  5-9,   1  tab,  2  ref. 

Descriptors:  'Community  development,  'Econom- 
ic aspects,  'Public  participation,  'Wastewater 
treatment,  'Wastewater  treatment  facilities,  Fi- 
nances, Municipal  wastewater. 

Recognizing  the  significant  needs  of  small  commu- 
nities to  build  and  repair  water  and  wastewater 
systems  and  the  insufficient  financial  resources  to 
meet  these  needs  using  conventional  approaches, 
the  New  York  State  Self-Help  Support  System  was 
developed.  Self-Help  is  a  cooperative  effort  of  the 
Departments  of  Environmental  Conservation 
PEC),  Health,  and  State  and  the  Rensselaerville 
institute,  a  not  for  profit  agency,  which  helps  to 
set  up  a  network  of  state  agency  staff  to  provide 
technical  and  management  assistance  to  small  com- 
nunities  which  are  ready  to  help  themselves  com- 
plete water  and  wastewater  projects.  The  primary 
techniques  used  to  reduce  costs  for  Self-Help 
projects  are:  (1)  aggressive  competitive  shopping 
5or  everything  from  engineering,  to  materials,  to 
inancing;  (2)  use  of  municipal  employees  for 
jroject  labor;  (3)  use  of  municipal  equipment  when 
jossible;  and  (4)  donation  of  land,  labor  and  equip- 
nent  from  outside  sources  and  resident  volunteers. 
[Tie  New  York  State  Self-Help  Support  System  is 
in  example  of  how  outreach  technical  and  manage- 
nent  assistance  can  play  a  role  in  promoting  the 
levelopment  of  needed  wastewater  infrastructure. 
Self-Help  is  not  a  universal  answer  to  the  high 
:osts  of  wastewater  projects,  but  has  proven  its 
itility  as  one  option  to  develop  needed  wastewater 
acilities  which  would  otherwise  not  be  built.  (See 
ilso  W90-09908)  (Lantz-PTT) 
V90-09910 


SANITARY  SURVEYS  FOR  SMALL  RURAL 
IMMUNITIES. 

)hio  State  Univ.,  Columbus.  Dept.  of  Agricultural 
Engineering. 
C.  M.  Mancl. 

N:  On-Site  Wastewater  Treatment.  Proceedings 
if  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
lois,  December  14-15,  1987.  ASAE  Publication  10- 
17.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  10-19,  2  ref. 

descriptors:  'Community  development,  'Data  ac- 
luisition,  'Project  planning,  'Wastewater  treat- 
nent,  Local  governments,  Public  participation, 
lural  areas,  Sanitation. 

faking  decisions  related  to  providing  sewage  fa- 
:ilities  for  small  towns  and  rural  communities  can 
ie  expensive  and  confusing.  It  is  especially  difficult 
or  community  leaders  to  make  informed  decisions 
or  their  community  when  they  do  not  have  a 
omplete  understanding  of  what  is  needed.  One 
ource  of  information  required  for  planning  sewage 
acilities  for  a  community  is  the  local  residents. 
Vhile  they  may  not  know  a  great  deal  about  the 
iperation  of  their  sewage  system,  they  will  be  able 

0  supply  important  information  on  home  size  and 
ge,  family  size  and  income,  water  use,  and  their 
ttitudes  toward  improving  wastewater  treatment 

1  their  community.  Some  residents  may  also  be 
ble  to  supply  information  on  sewage-system  type, 
ge,  location,  and  performance.  Before  making  a 
wjor  decision  regarding  sewage  facilities,  it  is 
ecessary  to  collect  information  about  the  commu- 
ity.  One  method  of  collecting  this  information  is 
lie  face-to-face  interview.  This  technique  is  well 
uited  for  collecting  sewage  facilities  information 
rom  small  communities  in  contrast  to  the  imper- 
onal  and  costly  mail  questionnaires.  Interviews 
hould  be  conducted  by  local  officials  which  not 
nly  saves  the  community  the  expense  of  hiring 


someone,  but  also  allows  the  official  a  chance  to 
gather  first-hand  information  and  give  local  resi- 
dents an  opportunity  to  voice  their  opinions  direct- 
ly to  one  of  the  people  making  the  decision.  A 
comprehensive  community  sewage  facilities  survey 
format  for  resident  interviews  is  included.  (See  also 
W90-09908)  (Lantz-PTT) 
W90-09911 


ON-SITE  MANAGEMENT  WITHIN  A  UTILITY 
FRAMEWORK. 

Lombardo  and  Associates,  Inc.,  Boston,  MA. 
P.  Lombardo,  T.  Neel,  M.  Hampton,  and  D.  B. 
Wile. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.   1985.  p  2-25,  1  fig,  1  tab. 

Descriptors:  'Management  planning,  'On-site 
wastewater  treatment,  'Wastewater  facilities, 
'Wastewater  management,  'Wastewater  treat- 
ment, Anne  Arundel  County,  Economic  aspects, 
Local  governments,  Maintenance,  Maryland, 
Mayo  peninsula,  Public  health,  Wastewater  dispos- 
al. 

The  1986  construction  start  on  an  innovative  $56 
million  wastewater  management  plan,  for  the 
Mayo  Peninsula,  Anne  Arundel  County,  Maryland 
ended  ore  than  20  years  of  public  debate  and 
resistance  to  previous  wastewater  plans.  It  will  also 
correct  serious  wastewater  disposal  and  public 
health  problems  that  have  plagued  the  8  sq  mi 
peninsula.  Several  previous  attempts  to  develop 
and  implement  a  growth  promoting,  centralized 
wastewater  plan  for  the  peninsula  were  rejected  by 
County  officials  and  area  residents.  All  the 
wastewater  collection,  treatment  and  disposal  fa- 
cilities, including  individual  on-site  disposal  sys- 
tems serving  existing  and  future  residents  of  the 
Mayo  peninsula  will  be  under  the  direct  control  of 
the  Anne  Arundel  County  Department  of  Utilities 
(AACDU).  This  is  the  first  instance  in  the  United 
States  where  a  major  public  utility  will  manage, 
finance,  own  and  operate  individual  on-site 
wastewater  disposal  systems  as  part  of  an  overall 
wastewater  management  system.  AACDU 
wastewater  treatment  plant  responsibilities  will  in- 
clude: periodic  inspection,  routine  maintenance, 
septage  pumping  and  disposal,  and  system  rehabili- 
tation and  repair.  The  Mayo  Peninsula  Wastewater 
Management  Plan  has  provided  an  institutional 
framework  that  can  effectively  manage  on-site 
wastewater  systems,  in  combination  with  cluster 
and  communal  treatment  systems.  The  plan  inte- 
grates approaches  to  wastewater  management  in  a 
cost-effective  manner,  and  demonstrates  that  on- 
site  wastewater  treatment  can  be  a  technically 
sound  and  cost-effective  component  of  wastewater 
management  strategies.  (See  also  W90-09908) 
(Lantz-PTT) 
W90-09912 


LAND  USE  AND  COST  IMPACTS  OF  PRIVATE 
SEWAGE  SYSTEM  POLICY  IN  WISCONSIN. 

Wisconsin  Univ.-Madison.  Dept.  of  Urban  and  Re- 
gional Planning. 

M.  E.  Hanson,  and  H.  M.  Jacobs. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  26-39.  8  fig,  2  tab,  18 
ref. 

Descriptors:  'Land  use,  'On-site  wastewater  treat- 
ment, 'Public  policy,  'Sewer  systems, 
'Wastewater  treatment,  Costs,  Permits,  Rural 
areas,  Site  selection,  Wisconsin. 

In  1980  the  State  of  Wisconsin  initiated  an  interim 
program  for  the  use  of  an  experimental  private  on- 
site  mound  sewage  system  in  its  rural  areas.  Initi- 
ation of  the  program  was  brought  about  by  in- 
creased numbers  of  rural  residents,  pressures  on 
public  services,  concern  over  the  threat  to  rural 
land  resources,  such  as  agricultural  and  environ- 


mentally sensitive  land,  conflicts  between  tradi- 
tional and  new  residents,  and  a  flurry  of  state  and 
local  public  policy  responses  to  manage  the 
growth.  The  programs'  implementation  called  for 
a  permitting  system  for  the  period  1980  through 
1985  involving  both  county-wide  and  state-wide 
quotas  on  the  number  of  these  systems.  Private 
sewage  systems  have  an  impact  on  land  use,  and 
except  for  particular  areas,  it  does  not  appear  that 
any  one  system  has  any  more  impact  than  any 
other  on  scatteration  or  the  conversion  of  agricul- 
tural and  forest  land.  Private  sewage  system  policy 
is  designed  to  assure  the  healthful  treatment  of 
human  effluent  on-site  and  prevent  contact  of 
sewage  effluent  with  the  land  surface  and  surface 
waters.  As  long  as  a  particular  site,  with  its  soil, 
slope  and  water-table  conditions,  can  safely  accom- 
modate a  private  sewage  system,  the  policy  struc- 
ture in  Wisconsin  is  designed  to  allow  installation. 
(See  also  W90-09908)  (Lantz-PTT) 
W90-09913 


WOODSTOCK,  NY  ON-SITE  WASTEWATER 
MANAGEMENT  PROJECT. 

Lombardo  and  Associates,  Inc.,  Boston,  MA. 
P.  S.  Lombardo,  and  G.  Frigon. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  40-46,  4  tab,  2  ref. 

Descriptors:  'New  York,  'On-site  wastewater 
treatment,  'Project  planning,  'Wastewater  man- 
agement, 'Wastewater  treatment,  'Woodstock, 
Community  development,  Economic  aspects, 
Local  governments,  Public  participation,  Septic 
tanks,  Wastewater  treatment  facilities,  Water  con- 
servation. 

Woodstock,  NY  is  the  site  of  one  of  the  country's 
first  and  largest  federally  funded  on-site 
wastewater  treatment  system,  repair/replacement 
programs.  Conventional  solutions  to  Woodstock's 
problems  with  failing  septic  tank  systems  were 
rejected  by  the  community  due  to  costs  and  fear  of 
uncontrolled  growth.  A  comprehensive  decentral- 
ized wastewater  management  plan  consisting  of 
five  major  components  was  approved  by  the 
people  of  Woodstock.  The  components  were:  (1)  a 
septic  tank  and  small-diameter  effluent  collection 
system  for  homes  and  businesses;  (2)  a  tube  oxida- 
tion ditch  treatment  plant;  (3)  a  septage  processing 
facility  combined  with  the  wastewater  treatment 
facility;  (4)  individual  on-site  and  small  communal 
systems  for  more  than  201  failing  septic  systems  in 
the  outlying  residential  areas;  (5)  a  wastewater 
management/water  conservation  program.  The 
New  York  State  Department  of  Environmental 
Control  is  employing  the  U.S.  EPA  design  guide- 
lines in  Woodstock  because  of  significant  cost  sav- 
ings and  equivalent  technical  basis.  (See  also  W90- 
09908)  (Lantz-PTT) 
W90-09914 


FLORIDA'S  ONSITE  SEWAGE  DISPOSAL 
SYSTEM  (OSDS)  RESEARCH  PROJECT. 

Florida  State  Dept.  of  Health  and  Rehabilitative 
Services,  Tallahassee.  Environmental  Health  Pro- 
gram. 

K.  M.  Sherman,  D.  L.  Anderson,  D.  L.  Hargett,  R. 
D.  Otis,  and  J.  C.  Heber. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  47-56,  4  fig,  13  ref. 
State  of  Florida  Department  of  Health  and  Reha- 
bilitative Services  Contract  No.  LCN03. 

Descriptors:  'Florida,  'On-site  wastewater  treat- 
ment, 'Research  priorities,  'Urbanization, 
♦Wastewater  disposal,  'Wastewater  treatment, 
Community  development,  Everglades,  Public 
health,  Soil  types. 

Florida's  population  increase  in  recent  years  has 
made  it  one  of  the  most  rapidly  growing  states  in 
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the  nation.  Florida's  growth  shows  no  signs  of 
slowing  as  evidenced  by  a  population  increase  of 
1.9  million  persons  between  1980  and  1986  (a  20% 
increase).  Florida's  rapid  rate  of  growth  has  out- 
paced the  development  of  basic  services  such  as 
sewage  and  water;  new  developments  are  often 
being  built  beyond  the  reach  of  municipal  sewers. 
As  a  result  of  the  large  number  of  on-site  disposal 
systems  (OSDS)  in  use,  and  the  large  number  of 
new  systems  being  installed  each  year,  there  are 
serious  concerns  whether  past  and  present  prac- 
tices are  having  adverse  impacts  on  the  public 
health  and  water  resources  of  Florida.  Based  on 
data  and  assumptions  presented  in  the  paper  the 
following  conclusions  can  be  drawn:  (1)  >  75%  of 
the  estimated  current  and  projected  future  numbers 
of  OSDS'  are  in  24  of  Florida's  67  counties;  (2) 
large  areas  of  Florida  have  soil  conditions  unsuit- 
able for  conventional  on-site  systems  designs;  (3) 
the  distribution  of  limited  soils  varies  across  the 
state.  The  areas  best  suited  for  OSDS  use  are 
concentrated  in  the  Central  Florida  Ridge  and 
Southern  Coastal  Plain  regions  of  the  state,  while 
virtually  all  the  soils  in  the  Everglades  region  are 
rated  as  severely  limited  for  conventional  OSDS 
designs;  (4)  severely  limited  soils  are  routinely  used 
for  OSDSs  in  high  use  counties;  (5)  since  1984, 
conventional  trench  and  bed  systems  accounted  for 
<  55%  of  the  OSDSs  installed  in  Florida.  Mounds 
and  systems  in  fill  account  for  44%,  and  many 
counties  report  that  unconventional  designs  are 
becoming  more  common  as  OSDS  developments 
are  located  on  marginal  soils.  (See  also  W90-09908) 
(Lantz-PTT) 
W90-09915 


REMOVAL  MECHANISMS  FOR  PARTICU- 
LATE AND  SOLUBLE  BOD  IN  SOIL  INFIL- 
TRATION. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

H.  H.  Zaghloul,  B.  E.  Rittmann,  and  R.  J.  Scholze. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  57-67,  8  fig,  1  tab,  11 
ref. 

Descriptors:  'Biochemical  oxygen  demand,  •Infil- 
tration, *Land  disposal,  *Model  studies,  *On-site 
wastewater  treatment,  'Wastewater  disposal, 
•Wastewater  treatment,  Biodegradation,  Ground- 
water, Soil  properties,  Solubility. 

There  is  a  renewed  interest  in  the  use  of  land 
treatment  systems  for  wastewater  treatment,  with 
an  emphasis  on  treatment  rather  than  disposal.  The 
mechanisms  and  efficiency  of  removal  of  particu- 
late and  soluble  BOD  (biochemical  oxygen 
demand)  in  the  rapid  infiltration  (RI)  process  are 
described  in  a  discussion  of  the  two  major  BOD 
removal  systems:  filtration  and  biodegradation.  A 
filtration  model,  able  to  represent  the  actual  condi- 
tions of  rapid  infiltration  was  derived  and  tested 
for  particulate-BOD  capture  and  distribution  in  the 
soil  layers.  A  steady-state  biofilm  model,  compati- 
ble with  the  filtration  model,  was  applied  for  the 
biological  oxidation  of  the  soluble  BOD  present  in 
the  wastewater;  this  comes  from  hydrolysis  of 
some  of  the  retained  particulate  BOD  in  the  differ- 
ent soil  matrix  strata.  Application  of  the  model 
shows  the  fate  of  BOD  at  different  depths  from  the 
ground  surface  and  can  lead  to  the  rational  defini- 
tion of  system  capacity  in  a  variety  of  rapid  infil- 
tration applications.  The  BOD  content  of  the  pri- 
mary effluent  can  be  divided  into  two  main  catego- 
ries: soluble  (30%),  and  particulate  (70%).  The 
soluble  portion  of  the  BOD  was  rapidly  consumed 
upon  application  of  the  effluent  by  the  top  5-10  cm 
of  the  soil.  The  particulate  part  of  the  BOD  was 
retained  in  the  top  150  cm  of  the  soil  mantle. 
Predicting  soil  clogging  situations  and  BOD  con- 
centration in  groundwater-mound  problems  are 
two  additional  useful  applications  for  the  results  of 
the  study.  (See  also  W90-09908)  (Lantz-PTT) 
W90-09916 


ESTABLISHMENT  OF  STATE  RULES  FOR 
LAND  APPLICATION  AND  UTILIZATION  OF 
SEPTAGE. 


Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  6E. 
W90-09917 


DOCUMENTATION  OF  THE  DEGREE  OF 
WASTE  TREATMENT  PROVIDED  BY  SEPTIC 
SYSTEMS,  VADOSE  ZONE  AND  AQUIFER  IN 
INTERMOUNTAIN  SOILS  UNDERLAIN  BY 
SAND  AND  GRAVEL. 
M.  E.  Ver  Hey,  and  W.  W.  Woessner. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  77-86,  5  fig,  1  tab,  13 
ref. 

Descriptors:  'Groundwater  pollution,  'Montana, 
'Septic  tanks,  'Vadose  water,  'Wastewater  treat- 
ment, 'Water  pollution  sources,  Aquifers,  Coli- 
forms,  Domestic  wastes,  Groundwater  quality, 
Hydraulic  conductivity,  Hydrogen  ion  concentra- 
tion, Infiltration,  Nitrates,  Nitrogen,  Percolation, 
Rural  areas,  Sodium,  Soil  properties. 

Groundwater  degradation  by  nutrients  and  micro- 
organisms is  occurring  in  aquifers  composed  of 
coarse  alluvial  valley  soils  found  in  the  Northwest- 
ern United  States.  This  contamination  of  the  un- 
confined  aquifers  is  generally  assumed  to  be  a 
result  of  incomplete  waste  treatment  by  septic  sys- 
tems. The  use  of  septic  systems  for  domestic  waste 
treatment  in  rural  areas  underlain  by  soils  with  low 
percolation  rates  is  blamed  for  observed  ground- 
water degradation.  Two  septic  systems  near  Mis- 
soula, Montana  in  the  Clark  Fork  River  valley 
were  studied.  Aquifer  hydraulic  conductivities  av- 
erage about  2,000  ft/day  and  material  porosities 
and  specific  yields  are  about  19%  and  11%,  respec- 
tively. Two  study  sites  were  selected  to  document 
the  impacts  on  groundwater  quality  resulting  from 
domestic  waste  disposal.  The  soil  type  accepting 
waste  is  classified  Grantsdale  loam,  a  coarse-silty 
over  sandy  or  sandy-skeletal,  mixed  frigid  Cal- 
ciorthidic  Haploxerroll  with  moderate  permeabil- 
ity to  a  depth  of  about  32  inches.  The  developer 
reported  percolation  rates  of  5-10  min/inch  at  the 
study  sites.  Analyses  performed  on  water  samples 
included  fecal  coliform  detection,  conductivity, 
pH  and  concentrations  of  orthophosphate  phos- 
phorous, nitrite  and  nitrate  nitrogen,  chloride  ion, 
ammonia  nitrogen,  and  sodium.  From  the  results  of 
this  study,  the  following  conclusions  can  be  drawn: 
(1)  only  a  small  portion  of  the  entire  drain  field 
should  be  used  for  effluent  treatment;  (2)  effluent 
appears  to  infiltrate  rapidly  once  it  reaches  the 
drain  field;  (3)  the  vadose  zone  does  not  supply 
appreciable  treatment  to  infiltrating  effluent;  (4) 
the  aquifer  reduces  the  concentration  of  effluents 
by  dilution;  (5)  microorganisms  are  being  trans- 
ported in  the  groundwater  system.  Coliforms  were 
found  in  all  down  gradient  wells,  indicating  that 
traditional  septic  system  design  is  ineffective  in 
treating  domestic  waste  in  coarse  alluvial  soils. 
(See  also  W90-09908)  (Lantz-PTT) 
W90-09918 


IMPACT  OF  ADVERSE  HYDROLOGICAL 
EVENTS  ON  BACTERIAL  TRANSLOCATION 
IN  COARSE  SOILS  NEAR  ON-SITE 
WASTEWATER  TREATMENT  SYSTEMS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09919 


HUMAN  AND  ANIMAL  WASTES  MIXED  FOR 
DISPOSAL  TO  LAND:  INACTIVATION  OF  VI- 
RUSES AND  PARASITES  IN  A  LABORATORY 
MODEL. 

Wisconsin  Univ.-Madison.  Food  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-09920 


EVALUATION  OF  THE  NTRM  MODEL  FOR 
LAND  APPLICATION  OF  SEPTAGE. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 
Engineering. 


For  primary  bibliographic  entry  see  Field  5E. 
W90-09921 


DESIGN,  INSTALLATION,  AND  OPERATION 
OF  A  LOW-PRESSURE  PIPE  SEWAGE  AB- 
SORPTION SYSTEM  IN  THE  MISSOURI 
CLAYPAN  SOIL. 

Missouri  Univ.-Columbia.  Dept.  of  Agricultural 
Engineering. 

C.  D.  Fulhage,  and  D.  Day. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  114-121,  3  fig,  2  tab, 
7  ref. 

Descriptors:  'Absorption,  'Missouri,  'On-site 
wastewater  treatment,  'Soil  disposal  fields, 
'Wastewater  treatment,  Costs,  Permeability,  Rural 
areas,  Septic  tanks,  Sewer  systems,  Soil  properties. 

Restrictive  soil  conditions  such  as  seasonally  high 
water  table,  low  permeability,  shallow  depth  to 
bedrock  or  other  impermeable  layer  are  common 
over  much  of  Missouri.  Such  conditions  are  espe- 
cially prevalent  in  the  Southern  Ozarks  region  of 
Missouri.  The  influx  of  retirement  and  resort  popu- 
lations, along  with  the  commercial  enterprises  nor- 
mally associated  with  such  developments  has  gen- 
erated an  acute  need  for  alternative,  on-site  septic 
systems.  A  study  was  conducted:  (1)  To  install  and 
monitor  the  performance  of  a  low  pressure  pipe 
(LPP)  system  in  a  public  location  and  demonstrate 
its  applicability  to  Missouri  soil  and  climatic  condi- 
tions; (2)  to  establish  a  basis  for  comparison  of  LPP 
and  conventional  septic  tank-soil  absorption  sys- 
tems in  the  areas  of  materials  availability  and  cost, 
and  installation  cost  and  degree  of  skilled/unskilled 
labor  required  for  the  installation.  A  LPP  system 
was  installed  on  a  wooded,  sloping  site  utilizing 
available  materials  and  equipment.  No  special  skills 
or  procedures  were  required  for  system  installa- 
tion. System  costs  were  slightly  higher  than  con- 
ventional systems,  but  performance  is  expected  to 
be  superior  due  to  the  unsuitability  of  the  soil  for  a 
conventional  system.  Wastewater  renovation  data 
has  not  yet  been  obtained  due  to  dry  soil  condi- 
tions at  the  site.  System  characteristics  yet  to  be 
evaluated  include  performance  during  extended 
periods  of  cold  weather,  and  attenuation  of  pollu- 
tion parameters  under  wet  soil  conditions.  (See 
W90-09908)  (Lantz-PTT) 
W90-09922 


LEIGH  LABORATORY  EVAPO-TRANSPIRA- 
TION  SYSTEM. 

Auckland  Univ.   (New  Zealand).   Dept.  of  Civil 
Engineering. 
I.  W.  Gunn. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  122-131,  6  fig,  1  ref. 

Descriptors:  'Evapotranspiration,  'Land  disposal, 
'On-site  wastewater  treatment,  'Septic  tanks, 
♦Wastewater  disposal,  'Wastewater  treatment,  Ab- 
sorption, Auckland,  Domestic  wastes,  Drainage 
patterns,  Groundwater  movement,  Infiltration, 
New  Zealand,  Rural  areas,  Seepage,  Water  pollu- 
tion prevention. 

Leigh  Laboratory  is  the  University  of  Auckland's 
marine  research  station  located  on  the  Pacific 
coastline  100  km  north  of  Auckland.  Because  of 
the  environmentally  sensitive  nature  of  the  area, 
on-site  disposal  of  residential  wastewaters  has  been 
adopted.  An  evapotranspiration  seepage  (ETS) 
system  utilizing  20  beds,  each  bed  15  m  long  by  1.5 
m  wide,  crowned  to  shed  rainwater  and  planted  in 
grass,  was  installed  on  an  exposed  ridge  above  the 
laboratory  complex.  Septic  tank  effluent  is  pump 
dosed  into  4  groups  of  5  beds  each,  with  a  one 
week  loading  period  followed  by  three  weeks  rest. 
Rainwater  and  groundwater  flows  are  controlled 
by  an  extensive  drainage  network.  The  Leigh  Lab- 
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oratory  ETS  bed  system  is  one  of  the  first  rural 
community  wastewater  systems  of  its  type  installed 
in  the  country.  This  septic  system  has  operated 
successfully  on  a  cycle  of  one  week  load  to  three 
weeks  rest  for  over  four  years.  Current  average 
annual  loading  is  greater  than  80%  of  design  load. 
The  successful  performance  of  the  system  is  attrib- 
uted to  the  low  design  application  rate  (10  mm/ 
day  for  a  daily  flow  of  4,565  liters),  and  extensive 
drainage  network  for  control  of  groundwater  and 
surface  water  flows,  and  the  fact  that  the  space 
between  adjacent  beds  plays  an  important  role  as  a 
wet  weather  absorption  area,  thereby  increasing 
the  availability  of  evapo-transpiration  assist  during 
winter.  This  has  given  rise  to  the  concept  of  'areal' 
loading  for  large  scale  ETS  systems.  The  areal 
loading  assessment  is  now  being  applied  to  other 
rural  community  applications  for  ETS  to  ensure 
that  effective  year  round  disposal  of  wastewater 
effluent  can  be  achieved.  (See  also  W90-09908) 
[Lantz-PTT) 
W90-09923 


ONSITE  BATCH  RECIRCULATION  BOTTOM 
\SH  FILTER  PERFORMANCE. 

CH2M  Hill,  Inc.,  Gainesville,  FL. 
S.  W.  Swanson,  and  S.  P.  Dix. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
rf  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
57.  American  Society  of  Agricultural  Engineers, 
5t.  Joseph,  Michigan.  1985.  p  132-141,  3  fig,  3  tab, 
10  ref. 

Descriptors:  'Filters,  'Filtration,  'On-site 
wastewater  treatment,  'Wastewater  treatment, 
'West  Virginia,  Ash,  Disinfection,  Economic  as- 
serts, Fecal  coliforms,  Sand  filters,  Septic  tanks, 
Lfltraviolet  radiation. 

Municipal  sand  filters  were  popular  into  the  early 
1900s,  until  the  advent  of  trickling  filters  and  the 
ictivated  sludge  process.  Recently,  sand  filters 
lave  been  found  to  be  the  most  cost  effective 
wastewater  treatment  alternative  for  small  commu- 
lities  and  clusters  of  homes.  Substitute  filter  media 
hat  conform  to  the  specifications  required  for  sand 
ire  particularly  attractive  for  regions  in  which 
and  is  rare  or  expensive.  In  West  Virginia,  sand  is 
elatively  scarce.  Bottom  ash,  a  waste  product  of 
:oal-fired  power  plants  is  more  readily  available 
ind  can  be  substituted  for  sand.  The  research  fo- 
cused on  the  effluent  quality  generated  by  an  on- 
ite  recirculating  sand  filter  with  a  rock  storage/ 
Uter  (RSF).  The  RSF  used  screened  bottom  ash 
nedia  to  treat  septic  tank  effluent.  The  reduction 
n  fecal  coliforms  following  ultraviolet  disinfection 
vas  also  measured  and  a  special  septic  tank  outlet 
levice  (Zabel  Multi-Purpose  Filter)  was  briefly 
:valuated.  The  bottom  ash  RSF  consistently  pro- 
luced  a  relatively  good  quality  effluent,  particular  - 
y  when  considering  the  large  variation  in  septic 
ank  effluent  quality.  Based  on  eight  months  of 
nonitonng  the  RSF  system,  the  following  conclu- 
ions  were  drawn:  (1)  fairly  consistent  RSF  efflu- 
:nt  quality  was  maintained  throughout  the  moni- 
oring  programs,  despite  a  wide  variation  in  oper- 
iting  parameters  and  conditions;  (2)  bottom  ash  is  a 
uitable  media  for  the  type  of  RSF  constructed 
rom  this  study;  (3)  odors  at  RSF  site  were  not  a 
iroblem;  (4)  operating  costs  of  the  RSF  system  is 
pproximately  $20/year  assuming  a  total  of  1,200 
;al  wastewater  pumped  daily  and  a  power  cost  of 
;0.08/k  Wh.;  (5)  the  UV  disinfection  unit  signifi- 
antly  reduced  fecal  coliform  organisms  while  op- 
rating  at  a  quarter  of  the  design  flow  capacity; 
nd  (6)  heaters  in  the  pumping  wells  are  necessary. 
See  also  W90-09908)  (Lantz-PTT) 
V90-09924 


UMMARY  OF  A  5-YEAR  MONITORING 
EFFORT  ON  ALTERNATIVE  SYSTEMS  IN  IN- 
)IANA. 

'urdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
.  E.  Yahner,  D.  D.  Jones,  and  M.  L.  Wirt. 
N:  On-Site  Wastewater  Treatment.  Proceedings 
if  the  Fifth  National  Symposium  on  Individual  and 
imall  Community  Sewage  Systems,  Chicago,  Illi- 
ois,  December  14-15,  1987.  ASAE  Publication  10- 
7.  American  Society  of  Agricultural  Engineers, 


St.  Joseph,  Michigan.  1985.  p  142-150,  1  fig,  2  tab, 
10  ref. 

Descriptors:  'Indiana,  'Monitoring,  'Wastewater 
disposal,  'Wastewater  treatment,  'Water  pollution 
control,  Absorption,  On-site  wastewater  treatment, 
Permeability,  Septic  tanks,  Soil  properties,  Trench- 
es, Water  table. 

Approximately  40%  of  Indiana's  residential  hous- 
ing units  were  using  septic  systems  in  1980.  In  1977 
the  Indiana  State  Board  of  Health  Rule  410  I  AC  6- 
8  (ISBH,  1978)  was  promulgated.  This  regulation 
prohibited  the  installation  of  conventional  trench 
type  septic  systems  on  soils  with  the  following 
characteristics:  permeability  <  1  in/hr;  percolation 
rates  <  60  min/in;  'severe  '  ratings  for  septic  tank 
absorption  fields  by  the  USDA  Soil  Conservation 
service  (SCS)  rating  system;  seasonal  water  tables, 
bedrock  or  other  limiting  layers  within  3  ft  of  the 
trench  bottom.  Alternative  on-site  systems  includ- 
ing Wisconsin  mounds,  pressure  distribution  trench 
systems  and  alternating  field  gravity  distributed 
systems  were  installed  on  sites  rated  'severe'  by  the 
SCS  soil  surveys.  All  of  these  systems  operated 
successfully  over  a  period  of  approximately  four 
years.  The  soils  on  which  the  systems  were  in- 
stalled were  slowly  to  very  slowly  permeable, 
generally  on  site  slopes  of  <  4%  and  were  subject 
to  seasonal  high  water  tables.  Site  slopes  >  4% 
apparently  facilitated  lateral  flow  of  the  treated 
wastewater  and  reduced  the  duration  of  the  sea- 
sonal water  tables.  The  presence  of  compact  till  or 
fragipan  layers  increased  the  duration  of  the  high 
water  tables.  Trench  systems  should  be  designed  to 
allow  at  least  24  inches  of  permeable,  well  struc- 
tured soil  above  these  layers.  (See  also  W90-09908) 
(Lantz-PTT) 
W90-09925 


EVALUATION  OF  NITROGEN  REMOVAL 
SYSTEMS  FOR  ON-SITE  SEWAGE  DISPOSAL. 

B.  Lamb,  A.  J.  Gold,  G.  Loomis,  and  C.  McKiel. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  151-160,  1  fig,  1  tab, 
18  ref.  NOAA  Grant  No.  NA85-AADSG094. 

Descriptors:  'Nitrogen  removal,  'On-site 
wastewater  treatment,  'Wastewater  disposal, 
•Wastewater  treatment,  Absorption,  Ammonia, 
Bacteria,  Biodegradation,  Denitrification,  Filtra- 
tion, Nitrates,  Soil  treatment,  Water  quality. 

Leaching  of  nitrate-N  from  conventionally  de- 
signed on-site  sewage  disposal  systems  threatens 
surface  and  groundwater  quality  in  unsewered 
areas  of  the  United  States.  Nitrogen  inputs  to 
coastal  ponds  and  estuaries  may  promote  increased 
eutrophication  and  water  quality  degradation 
while  inputs  to  drinking  water  sources  can  raise 
nitrate-N  concentrations  above  the  10  mg/L  Fed- 
eral drinking  water  standard.  Biological  denitrifica- 
tion, the  reduction  of  nitrate-N  to  nitrogen  gas, 
represents  one  of  the  most  desirable  nitrogen  re- 
moval pathways  for  on-site  sewage  disposal.  Deni- 
trification requires:  (1)  the  oxidation  of  ammonium- 
N  to  nitrate-N;  (2)  the  presence  of  a  subsequent 
anaerobic  zone;  and  (3)  an  adequate  carbon  source 
for  the  denitrifying  bacteria  in  the  anaerobic  zone. 
In  a  properly  functioning  soil  absorption  field, 
denitrification  is  limited  by  the  absence  of  reduced 
conditions  following  nitrification  and  by  the  lack 
of  an  available  carbon  source.  The  results  of  the 
first  six  months  of  a  replicated  field  study  compar- 
ing the  performance  of  several  alternative  nitro- 
gen-removal systems  to  the  performance  of  a  con- 
ventional system  under  the  same  field  conditions 
demonstrated  that  the  nitrification  process  can  be  a 
limiting  factor  for  successful  total  system  nitrogen 
removal.  The  two  aerobic  filters  studied  nitrified  a 
significant  portion  of  the  influent  wastewater  al- 
though both  appeared  to  be  limited  by  tempera- 
ture. Further  observations  and  research  are  needed 
to  assess:  (1)  the  continued  performance  of  the 
relatively  untested  RUCK  filter  as  the  system  ma- 
tures; (2)  the  performance  of  the  recirculating  sand 
filter  under  winter  conditions:  and  (3)  seasonal 
variations  demonstrated  in  both  filters.  The  soil 


absorption  trenches  did  not  appear  to  provide  a 
suitable  anaerobic  environment  for  denitrification 
after  one  year  of  continuous  use.  Based  on  the 
results  of  this  study,  rock  tanks  are  recommended 
as  a  more  effective  anaerobic  environment.  Metha- 
nol was  the  most  successful  of  three  carbon 
sources  studied  in  this  project.  (See  also  W90- 
09908antz-PTT) 
W90-09926 


ENHANCED  NITROGEN  REMOVAL  USING  A 
MODIFIED  RECIRCULATING  SAND  FILTER 

(RSF). 

CH2M/Hill,  Seattle,  WA.  Water  and  Waste  Div. 
A.  T.  Sandy,  W.  A.  Sack,  and  S.  P.  Dix. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  161-170,  2  fig,  4  tab, 
16  ref. 

Descriptors:  'Denitrification,  'Nitrogen  removal, 
'Sand  filters,  'Wastewater  treatment,  Alkalinity, 
Ash,  Biochemical  oxygen  demand,  Filtration,  Ni- 
trates, Septic  tanks,  Suspended  solids. 

Recirculating  sand  filters  (RSF)  are  a  popular 
choice  for  small  waste  generators,  especially  where 
soil  conditions  are  not  suitable  for  a  subsurface 
disposal  system.  Most  RSF  systems  accomplish 
excellent  BOD  and  suspended  solids  removal  (over 
90%)  and  often  achieve  a  high  degree  of  nitrifica- 
tion. Unfortunately,  the  nitrate-N  produced  may 
reach  undesirable  levels  in  surface  and  groundwat- 
ers thereby  resulting  in  a  need  for  a  reliable  and 
inexpensive  method  for  reduction  of  nitrogen  in 
the  RSF  effluent.  The  nitrogen  removal  capabili- 
ties of  a  novel  granular  media  filter  system  termed 
recirculating  sand  filter  with  a  rock  storage  filter 
of  RSF  was  evaluated.  The  full-scale  RSF  system 
differs  from  a  conventional  recirculating  sand  filter 
in  three  major  ways:  (1)  the  sand  media  has  been 
replaced  with  bottom  ash  which  is  a  waste  material 
from  power  plants;  (2)  the  separate  recirculation 
tank  normally  used  in  an  RSF  has  been  replaced  by 
a  rock  (gravel)  storage  filter  which  lies  directly 
beneath  the  bottom  ash  media;  (3)  the  difference 
between  the  RSF  system  used  in  this  study  and  a 
conventional  RSF  system  is  that  a  provision  was 
made  to  recycle  the  highly  nitrified  filter  effluent 
back  to  the  septic  tank.  Enhanced  denitrification 
was  accomplished  even  at  temperatures  as  low  as  6 
to  8  C  by  recycling  filter  effluent  to  the  septic 
tank.  During  the  recycle  mode,  the  septic  tank/ 
RSF  system  achieved  ammonia-N  removals  of  87 
to  96%  and  total-N  removals  of  83  to  90%.  Excel- 
lent carbonaceous  BOD  removals  were  achieved 
by  the  system  with  final  effluent  values  ranging 
from  2  to  4  mg/L.  Alkalinity  was  always  in  excess 
of  that  theoretically  required  for  nitrification. 
Bottom  ash  served  as  an  excellent  substitute  for 
sand  with  no  indication  of  ponding.  The  rock 
storage  zone  was  effective  in  promoting  denitrifi- 
cation. (See  also  W90-09908)  (Lantz-PTT) 
W90-09927 


ULTRAVIOLET  DISINFECTION  OF  SEPTIC 
TANK-SANDFILTER  EFFLUENT. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

D.  Mitchell,  and  M.  E.  Iverson. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  171-179,  6  fig,  1  tab, 
5  ref. 

Descriptors:  'Disinfection,  'On-site  wastewater 
treatment,  'Sand  filtration,  'Septic  tanks,  'Ultra- 
violet radiation,  'Wastewater  treatment,  Economic 
aspects,  Filtration,  Sand. 

Wastewater  treatment  by  sand  filters  is  one  of  the 
oldest  forms  of  wastewater  treatment.  Many  stud- 
ies show  sand  filtration  as  an  excellent  means  of 
treating   wastewater,   however,   most   recommend 
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disinfection  of  any  surface  water  discharge  to 
reduce  the  risk  of  communicable  disease.  Chlorina- 
tion,  an  effective  and  proven  means  of  disinfection 
is  not  an  ideal  method  for  an  on-site  system  since  it 
requires  the  owner  to  purchase  chlorine  and  main- 
tain a  chlorinator.  The  owners  often  fail  to  main- 
tain the  disinfection  system.  Clearly  a  reliable, 
simple  and  inexpensive  alternative  to  chlorination 
requiring  little  or  no  maintenance  is  needed  to 
make  sand  filtration  systems  attractive  to  both 
owners  and  regulatory  agencies.  Ultraviolet  (UV) 
disinfection  units  appear  to  meet  these  require- 
ments. UV  disinfection  units  are  reliable,  simple 
and  are  an  inexpensive  alternative  to  chlorination 
requiring  little  or  no  maintenance.  A  commercially 
available  ultraviolet  disinfection  unit  was  used  to 
treat  an  effluent  from  an  existing  septic  tank-sand 
filter  on-site  wastewater  treatment  system  for  a 
private  residence.  The  system  has  been  in  oper- 
ation for  approximately  two  years.  The  ultraviolet 
unit  was  installed  into  the  system  on  the  effluent 
side  of  the  sand  filter  in  September,  1986.  Samples 
of  the  influent  and  the  effluent  were  collected  daily 
from  sampling  ports  before  and  after  the  UV  unit. 
It  was  determined  that:  (1)  ultraviolet  disinfection 
is  an  effective  means  for  treating  the  effluent  from 
a  septic  tank-sand  filter  system;  (2)  a  warm  up  time 
is  needed  to  ensure  good  performance  of  the  ultra- 
violet unit,  and  two  minute  warm  up  time  appears 
adequate.  (See  also  W90-09908)  (Lantz-PTT) 
W90-09928 


WISCONSIN  AT-GRADE  SOIL  ABSORPTION 
SYSTEM  FOR  SEPTIC  TANK  EFFLUENT. 

Wisconsin  Univ. -Madison.  Dept.  of  Agricultural 
Engineering. 

J.  C.  Converse,  E.  J.  Tyler,  and  J.  O.  Peterson. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  180-192,  3  fig,  4  tab, 
8ref. 

Descriptors:  'Absorption,  *Land  disposal,  *Septic 
tanks,  *Soil  disposal  fields,  'Wastewater  disposal, 
•Wastewater  treatment,  Fecal  coliforms,  On-site 
wastewater  treatment,  Soil  properties. 

A  absorption  system  was  developed  to  overcome 
some  site  conditions  that  restrict  the  use  of  in- 
ground  soil  absorption  systems  and  to  reduce  the 
need  for  a  Wisconsin  mound  system.  The  Wiscon- 
sin at  grade  system  is  designed  following  proce- 
dures similar  to  in-ground  or  mound  systems  but 
the  bottom  of  the  aggregate  is  located  at  grade  or 
on  the  tilled  soil  surface.  Typically  the  site  is  tilled, 
aggregate  placed  in  the  tilled  area,  distribution  pipe 
positioned  within  the  aggregate,  synthetic  fiber 
spread  over  the  aggregate,  and  a  final  soil  cover 
placed  over  the  system.  The  at-grade  unit  is  pre- 
ceded by  a  pretreatment  unit  such  as  a  septic  tank 
or  a  septic  tank  and  dose  chamber.  The  Wisconsin 
at-grade  system  is  used  on  sites  of  intermediate  site 
and  soil  conditions  between  those  for  in-ground 
units  and  the  Wisconsin  mound.  Fourteen  such 
units  have  been  evaluated  over  a  one  to  five  year 
period.  All  systems  are  functioning  satisfactorily 
using  gravity  or  pressure  distribution.  Long-term 
performance  especially  using  gravity  distribution  is 
still  under  study.  Soil  treatment  beneath  these  sys- 
tems has  been  very  satisfactory  with  <  2  MPN 
fecal  coliforms/gm  of  soil  at  90  cm  (3  ft)  in  non- 
structure  soils.  In  structured  soils  slightly  higher 
numbers  were  found.  (See  also  W90-09908)  (Lantz- 
PTT) 
W90-09929 


SIPHON    PERFORMANCE    AND    PRESSURE 
DISTRIBUTION  FOR  ON-SITE  SYSTEMS. 

Wisconsin   Univ. -Madison.   Dept.  of  Agricultural 
Engineering. 

G.  M.  Falkowski,  and  J.  C.  Converse. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  193-204,  8  fig,  5  tab, 
5  ref. 


Descriptors:  'On-site  wastewater  treatment,  'Si- 
phons, 'Soil  disposal  fields,  'Wastewater  disposal, 
'Wastewater  treatment,  Absorption,  Injection 
wells,  Performance  evaluation,  Pressure  distribu- 
tion, Septic  tanks. 

Siphons  have  been  used  for  many  years  to  dose 
septic  tank  effluent  into  soil  absorption  systems  as 
long  as  the  discharge  point  is  below  the  source. 
This  approach  distributes  the  effluent  more  uni- 
formly than  gravity  through  the  large  diameter 
perforated  pipe  that  has  been  used  primarily  for 
larger  systems.  With  the  advent  of  pressure  distri- 
bution systems  to  distribute  the  effluent  more 
evenly  throughout  the  soil  absorption  unit,  siphons 
instead  of  pumps,  have  been  used  to  dose  pressure 
distribution  networks  when  the  elevations  are  satis- 
factory. Siphons  have  several  advantages  over 
pumps;  they  are  non-mechanical  and  can  handle 
large  volumes  at  less  cost.  However  the  public 
perception  of  siphons  is  that  once  they  are  installed 
they  will  perform  satisfactorily  forever.  A  study 
was  conducted  to:  (1)  evaluate  the  performance  of 
siphon  dosing  pressure  distribution  networks  in  on- 
site  systems  under  field  conditions,  and  (2)  evaluate 
the  ability  of  siphons  to  distribute  the  liquid  uni- 
formly throughout  the  distribution  network  used  in 
typical  on-site  systems.  An  evaluation  of  siphon 
performance  was  conducted  on  50  field  units  over 
a  period  of  three  years.  Each  siphon  was  dosed  to 
a  pressure  distribution  network  for  distributing 
septic  tank  effluent  to  soil  absorption  systems.  A 
full  size  pressure  distribution  network  dosed  by  a 
siphon  was  evaluated  for  pressure  distribution, 
volume  distribution,  and  pressure  distribution  relat- 
ed to  perforation  plugging  in  the  laboratory. 
Throughout  the  course  of  the  study,  50%  of  the 
siphons  were  found  to  be  malfunctioning  (trick- 
ling) at  one  time  or  another.  After  resetting,  cor- 
recting installation  errors,  and  eliminating  9  units 
because  of  a  design  flaw,  3  out  of  41  units  contin- 
ued to  malfunction.  Siphons  must  be  monitored  to 
protect  the  distribution  laterals  and  insure  full  life 
of  the  system.  A  well  designed  siphon  should  have 
very  few  joints  to  seal  especially  during  installation 
in  the  field,  be  simple  to  install,  and  should  be  sized 
to  discharge  well  above  the  minimum  required 
driving  head.  Proper  installation  and  monitoring 
will  insure  longevity  of  a  well  designed  system. 
(See  also  W90-09908)  (Lantz-PTT) 
W90-09930 


COMPARISON  OF  PARALLEL  AND  SERIAL 
DISTRIBUTION  OF  SEPTIC  TANK  EFFLU- 
ENT. 

Knox  County  Highway  Dept.,  Knoxville,  TN. 
Div.  of  Engineering  and  Hydrology. 
F.  A.  Mucke,  C.  R.  Mote,  and  J.  S.  Allison. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  205-214,  5  fig,  1  tab, 
1 1  ref. 

Descriptors:  'Comparison  studies,  'Septic  tanks, 
'Soil  disposal  fields,  'Wastewater  disposal, 
•Wastewater  renovation,  'Wastewater  treatment, 
Distribution  patterns,  Fecal  coliforms,  Phosphorus, 
Pollution  load,  Seepage,  Soil  treatment,  Trenches. 

Two  different  approaches  to  loading  wastewater 
into  seepage  trenches  are  available.  In  the  serial 
approach  all  of  the  wastewater  is  intentionally 
loaded  into  the  initial  seepage  trench.  Water  that 
does  not  soak  into  the  soil  from  the  initial  trench  is 
conveyed  to  the  second  trench  in  the  series,  and  so 
on  until  either  the  water  soaks  into  the  soil  or  the 
last  trench  in  the  system  is  full.  The  goal  of  the 
parallel  approach  is  to  obtain  uniform  distribution 
of  wastewater  among  all  seepage  trenches  in  the 
system.  The  device  traditionally  relied  upon  to 
perform  uniform  distribution  (distribution  box)  is 
incapable  of  doing  so  in  practice  and  in  almost  all 
cases  overloads  one  or  more  seepage  trench(es). 
Because  of  this,  serial  distributions  are  appropriate 
for  general  use  primarily  due  to  the  added  cost  and 
installation  complexity  of  the  ineffective  distribu- 
tion box.  A  project  was  undertaken  to  provide 
comparative  information  on  serial  and  parallel 
methods  of  distributing  septic  tank  effluent.  The 


objective  of  the  project  was  to  determine  if  there  is 
a  difference  between  the  two  distribution  methods 
with  respect  to  the  transmission  of  a  wastewater 
load  through  the  soil,  and  the  efficiency  of  ren- 
ovating septic  tank  effluent.  In  terms  of 
wastewater  renovation,  this  study  found  parallel 
distribution  of  wastewater  superior  to  serial  distri- 
bution. For  example,  removal  rates  for  phospho- 
rous and  fecal  coliforms  were  highest  in  freely 
drained  parallel-loaded  systems,  while  removal 
rates  for  nitrogen  were  highest  in  saturated  paral- 
lel-loaded systems.  Hydraulic  transmission  was 
most  stable  in  freely  drained  parallel-loaded  sys- 
tems, with  no  high  discharge  rate  episodes  ob- 
served. (See  also  W90-09908)  (Lantz-PTT) 
W90-09931 


MATHEMATICAL  MODEL  TO  PREDICT  ORI- 
FICE PLUGGING  IN  A  LOW-PRESSURE  DIS- 
TRIBUTION SYSTEM. 

Arkansas  Univ.,  Fayetteville. 
D.  K.  Shoemaker,  E.  M.  Rutledge,  J.  W.  House,  C. 
L.  Griffis,  and  D.  T.  Mitchell. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  215-223,  3  fig,  2  tab, 
7  ref. 

Descriptors:  'Arkansas,  'Model  studies,  'On-site 
wastewater  treatment,  'Pressure  filtration,  'Soil 
disposal  fields,  'Wastewater  disposal,  'Wastewater 
treatment,  Distribution  patterns,  Flow  velocity, 
Gravity  filtration,  Hydraulic  head,  Mathematical 
models,  Plug  flow. 

Many  of  the  soils  in  Arkansas  have  been  deter- 
mined unsuitable  for  gravity  sewage  distribution 
systems,  which  has  greatly  restricted  housing  de- 
velopment in  much  of  the  state.  As  an  alternative, 
low  pressure  distribution  systems  have  been  used 
in  recent  years  throughout  the  state,  and  are  con- 
sidered a  dramatic  improvement  over  gravity  dis- 
tribution systems.  The  nature  of  wastewater  may 
cause  failures  in  pressure  distribution  systems  ever 
when  proper  hydraulic  design  principles  have  beer 
used.  In  the  system  described,  failures  have  oc- 
curred primarily  due  to  plugging  of  the  orifices  b> 
growth  of  organic  matter.  Thus  it  is  essential  thai 
the  design  criteria  for  preventing  such  plugging  be 
examined.  In  order  to  insure  that  low  pressure 
distribution  systems  can  be  designed  to  perform  foi 
long  periods  of  time  without  failure  the  minimurr 
pressure  head  required  to  prevent  plugging  was 
investigated.  The  paper  describes:  (1)  the  currem 
research  on  orifice  plugging  being  done  at  an  exist 
ing  system;  (2)  the  mathematical  model  being  usee 
to  aid  in  determining  the  percentage  of  the  orifice! 
that  are  plugged;  (3)  the  efforts  to  determine  the 
minimum  pressure  head  which  would  be  adequate 
to  eliminate  plugging  problems  for  a  particulai 
system.  It  is  concluded  that  in  at  least  some  sys 
tems,  the  head  calculated  from  an  assumed  mini 
mum  scouring  velocity  of  0.9  m/s  (3  fps)  is  noi 
sufficient  to  keep  orifices  from  plugging  with  or 
ganic  growth.  The  mathematic  model  was  basec 
on  a  flow  rate  through  a  single  orifice  and  provec 
to  be  a  valuable  tool  for  studying  the  pluggec 
phenomenon.  (See  also  W90-09908)  (Lantz-PTT 
W90-09932 


FLOW  DISTRIBUTION  BY  GRAVITY  FLOW 
IN  PERFORATED  PIPE. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agriculture 

Engineering. 

R.  E.  Machmeier,  and  J.  L.  Anderson. 

IN:  On-Site  Wastewater  Treatment.  Proceeding: 

of  the  Fifth  National  Symposium  on  Individual  ant 

Small  Community  Sewage  Systems,  Chicago,  Illi 

nois,  December  14-15,  1987.  ASAE  Publication  10 

87.  American  Society  of  Agricultural  Engineers 

St.  Joseph,  Michigan.  1985.  p  224-231,  2  fig,  4  ref 

Descriptors:  'Flow  pattern,  'Flow  profiles 
•Gravity  flow,  'Pipes,  *Soil  disposal  fields 
•Wastewater  disposal,  'Wastewater  treatment,  In 
filtration,  Seepage,  Septic  tanks. 
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Drain  field  trenches  and  seepage  beds  using  gravi- 
ty distribution  of  septic  tank  effluent  typically  re- 
quire the  installation  of  10-cm  perforated  pipe, 
commonly  called  distribution  pipe.  The  term  'dis- 
tribution pipe'  as  used  for  the  pipe  now  commonly 
installed  in  drain  field  trenches  or  seepage  beds  is  a 
misnomer  with  reference  to  liquid  distribution. 
With  one  row  of  perforations  at  the  six  o'clock 
position,  effluent  will  be  discharged  into  the  drain 
field  rock  near  the  head  of  a  trench  or  bed.  With 
the  perforations  located  at  the  4  o'clock  and  8 
o'clock  positions,  and  the  pipe  absolutely  level 
throughout  its  length,  effluent  will  concentrate  at 
some  random  location  where  the  perforations  are 
at  the  lowest  elevation.  If  the  pipe  has  a  uniform 
slope,  the  liquid  will  concentrate  at  the  far  end.  If 
the  distribution  pipe  is  as  much  as  12.7  mm  low  at 
any  location,  the  effluent  will  concentrate  at  that 
point.  Also,  it  is  not  likely  that  perforated  pipe  will 
be  installed  as  carefully  in  the  field  as  they  were 
for  these  tests,  resulting  in  a  random  location  for 
the  concentration  of  the  effluent.  To  distribute 
effluent,  there  should  be  no  need  to  install  more 
than  1.5  or  3  meters  of  perforated  pipe  to  direct  the 
effluent  into  a  drain  field  trench  having  rock  19  to 
64  mm  in  size.  If  the  purpose  of  the  distribution 
pipe  is  to  distribute  sewage  solids  over  the  length 
of  the  drain  field  ditch,  then  the  septic  tank  is  not 
functioning  properly.  A  cleanout  could  be  located 
at  the  end  of  a  short  pipe  allowing  the  pipe  to  be 
cleaned  out  from  the  surface  without  excavation, 
restoring  the  trench  to  service.  (See  also  W90- 
09908)  (Lantz-PTT) 
W90-09933 


HYDRAULIC  LOADING  RATES  FOR  SOIL 
ABSORPTION  SYSTEMS  BASED  ON 
WASTEWATER  QUALITY. 

Ayres  Associates,  Madison,  WI. 
R.  L.  Siegrist. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  232-241,  2  tab,  32  ref. 

Descriptors:  'Absorption,  'Hydraulic  loading, 
'Pretreatment  of  wastewater,  *Soil  disposal  fields, 
*Soil  treatment,  'Wastewater  disposal, 
•Wastewater  treatment,  Biochemical  oxygen 
demand,  Infiltration,  Pollution  load,  Porosity,  Sand 
filters,  Septic  tanks,  Suspended  solids. 

Wastewater  effluent  quality  was  examined  as  a 
factor  in  soil  absorption  system  design.  Soil  clog- 
ging induced  by  wastewater  application  is  a  phe- 
nomena important  to  soil  absorption  system  per- 
formance. Wastewater  quality  and  hydraulic  load- 
ing rate  are  primary  factors  in  soil  clogging  devel- 
opment since  they  supply  materials  which  can  clog 
soil  pores  directly  as  well  as  induce  an  environ- 
ment which  is  conducive  to  synthesis  of  soil  clog- 
ging agents.  The  mass  density  loadings  of  BOD 
(biochemical  oxygen  demand)  and  TSS  (suspended 
solids)  appear  to  be  key  determinants  of  soil  clog- 
ging development,  consequently,  system  design 
should  account  for  this  fact.  While  the  specifics  of 
how  this  should  be  accomplished  are  yet  to  be 
well-defined,  a  tentative  design  approach  is  pre- 
sented which  has  allowable  hydraulic  loading  rates 
for  various  effluent  types.  Considering  the  many 
uncertainties  associated  with  soil  clogging  and 
treatment  in  subsurface  soil  absorption  systems,  use 
of  improved  pretreatment  (e.g.  sand  filtration) 
which  has  greater  management  flexibility  and  con- 
trol, is  desirable  for  commercial  and  community 
scale  facilities.  Acceptance  of  higher  allowable  hy- 
draulic loading  rates  for  higher  quality  effluents 
(e.g.  sand  filter  effluent)  would  provide  sizing  in- 
centitives  such  that  improved  pretreatment  proc- 
esses might  be  incorporated  into  soil  absorption 
system  design  concepts.  Conversely,  requirements 
for  lower  hydraulic  loading  rates  for  lower  quality 
effluents  would  help  mitigate  harmful  and  costly 
performance  malfunctions.  (See  also  W90-09908) 
(Lantz-PTT) 
W90-09934 


DESIGN  OF  SMALL  COMMUNITY  SEWAGE 
SYSTEMS  WITH  MICROCOMPUTERS. 


University  of  Southwestern  Louisiana,  Lafayette. 
Dept.  of  Agricultural  Engineering. 
S.  J.  Langlinais. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  242-252. 

Descriptors:  'Community  development,  'Comput- 
er programs,  'Computer-aided  design,  'Design 
standards,  'Wastewater  facilities,  'Wastewater 
treatment,  Aeration,  Louisiana,  Oxidation  ponds. 

A  microcomputer  BASIC  program  was  developed 
for  use  on  the:  (1)  IBM  compatibles  (using  MS 
DOS  version  2.1  and  greater);  and  (2)  Hewlitt 
Packard  (using  HP  BASIC).  The  following  com- 
ponents, using  a  small  community  sewage  system, 
can  be  designed  with  this  program:  (1)  the  collec- 
tion system;  (2)  the  Lift  Station  and  force  main 
lines,  and  (3)  the  sewage  treatment  system.  Two 
options  of  sewage  treatment  systems  are  available: 

(1)  an  Extended  Aeration  Mechanical  System;  and 

(2)  an  Oxidation  pond  system.  A  data  file  has  been 
developed  and  completed  on  the  HP  system,  and 
the  data  file  for  the  IBM  compatible  system  is 
nearing  completion.  The  data  file  is  set  up  to  store 
all  input  and  output  data  on  the  microcomputer 
system.  The  file  can  be  SAVED,  CHANGED,  or 
PURGED  as  needed  to  modify  the  various  seg- 
ments of  the  designs  of  the  sewage  treatment  sys- 
tems, thereby  allowing  alternate  designs  to  be  stud- 
ied and/or  changed  during  the  designing  process. 
Once  a  file  is  retrieved  from  a  disk,  the  entire 
design  with  all  the  input  and  output  engineering 
parameters  may  be  printed.  The  standard  approved 
forms,  required  by  the  Louisiana  Department  of 
Environmental  Quality  (DEQ),  are  used  as  a  basis 
for  printing  the  output  samples.  The  DEQ  required 
printed  sample  forms  are  included  in  the  presenta- 
tion for  illustration  purposes  and  were  generated 
by  the  computer.  (See  also  W90-09908)  (Lantz- 
PTT) 

W90-09935 


LONG-TERM  PERFORMANCE  OF  A  PRES- 
SURE DOSED  SEPTIC  TANK  FILTER  FIELD. 

Arkansas  Dept.  of  Health,  Little  Rock. 
R.  F.  Bailey,  E.  M.  Rutledge,  J.  W.  House,  D.  D. 
Harmon,  and  C.  R.  Bell. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  253-263,  5  fig,  8  ref. 

Descriptors:  'Filtration,  'Septic  tanks,  'Soil  dis- 
posal fields,  'Wastewater  disposal,  'Wastewater 
treatment,  Drainage,  Drainage  patterns,  Flow  ve- 
locity, Hydraulic  properties,  Performance  evalua- 
tion, Saturated  soils,  Seepage,  Soil  filters,  Soil 
properties. 

Septic  tank  filter  tubes  fail  hydraulically  when 
flow  into  the  beds  is  greater  than  the  flow  out  of 
the  beds  for  an  extended  period  of  time.  Flow  from 
the  beds  is  normally  limited  when  a  'crust'  builds 
up  across  the  bed  soil  interface  to  deter  the  water 
movement  or  because  the  soil  adjacent  to  the  bed 
is  saturated  with  water.  Most  studies  regarding 
drainage  of  effluent  from  seepage  beds  have  been 
conducted  in  the  laboratory.  They  lack  the  varia- 
bility imposed  by  climate  on  functional  filter  fields. 
A  study  evaluated  the  long-term  performance  of  a 
pressure  dosed  filter  field  in  a  real-life  situation.  Of 
particular  interest  were  the  crusting  effects  as  evi- 
denced by  changes  in  the  time  of  drainage  of 
effluent  from  the  various  beds.  Drainage  of  effluent 
from  13  beds  indicated  that  the  filter  field  perform- 
ance was  good  under  the  loading  rate  of  1.4  cm/d. 
Qualitative  evaluation  of  drainage  times  over  7.25 
years  indicates  5  beds  maintained  about  the  same 
drainage  times  and  8  beds  decreased  in  drainage 
times.  These  results  indicate  that  crust  formation 
did  not  limit  the  movement  of  effluent  across  the 
seepage  bed-soil  interface.  The  results  also  suggest 
that  with  proper  maintenance  this  filter  field 
should  perform  satisfactorily  for  an  indefinate 
period  of  time.  (See  also  W90-09908)  (Lantz-PTT) 


W90-09936 


VOLATILE  ORGANIC  COMPOUNDS  (VOCS) 
IN  SMALL  COMMUNITY  WASTEWATER  DIS- 
POSAL SYSTEMS  USING  SOIL  ABSORPTION. 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09939 


PREDICTING  THE  GROUNDWATER  FLOW 
FIELD  UNDER  LARGE  SOIL  ABSORPTION 
SYSTEMS  USING  A  SIMPLE  TWO-DIMEN- 
SIONAL, ANALYTICAL  MODEL. 

Minnesota  Pollution  Control  Agency,   Roseville. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09941 


EXPERIMENTAL  GROUNDWATER  DRAW 
DOWN  USING  A  CURTAIN  DRAIN  ON  A 
HENRY  SOIL  IN  JEFFERSON  COUNTY,  AR- 
KANSAS. 

Jefferson   County   Health   Unit,   Pine   Bluff,   AR. 
K.  E.  Earlywine,  M.  W.  Jones,  D.  K.  Shoemaker, 
and  C.  L.  Griffis. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  319-328,  14  fig. 

Descriptors:  'Drainage  systems,  'Drawdown, 
'Land  disposal,  'Leach  fields,  'Soil  disposal  fields, 
'Wastewater  treatment,  Arkansas,  Groundwater 
management,  Groundwater  recharge,  Henry  soil, 
Jefferson  County,  Perched  groundwater,  Econom- 
ic aspects,  Pumps,  Rainfall,  Tile  drains. 

The  problem  of  diverting  or  removing  subsurface 
perched  water  ponded  on  an  impervious  fragipan 
in  wet  seasons  has  confounded  Arkansas  environ- 
mentalists for  a  number  of  years.  Particularly  trou- 
bling has  been  the  removal  of  groundwater  on  the 
flatlands  (with  slopes  of  <  10%)  of  the  south- 
central  part  of  Jefferson  County,  Arkansas.  Noting 
the  general  soil  type,  slope  and  rainfall,  the  Univer- 
sity of  Arkansas  and  the  Arkansas  Department  of 
Health,  Sanitary  Services  set  out  to  develop  a 
method  to  remove  groundwater.  A  poorly  drained 
Henry  soil  on  an  empty  tract  of  land  was  donated 
for  use.  The  data  collected  from  the  drain  system 
established  a  rough  baseline  to  determine  the  effect 
of  'curtain'  tile  drains  in  removing  perched 
groundwater  in  relation  to  septic  tank  leach  tile 
fields.  Entitled  the  Vontungeln  Groundwater 
Septic  System  Renovation  Project,  the  study  pro- 
vided an  opportunity  to  determine  if  seasonal 
perched  water  could  in  fact  be  removed  from  flat 
south-central  Arkansas  Henry  soils.  In  using  a 
poorly  drained  Henry  soil  as  the  worst  case  situa- 
tion, it  was  determined  that  with  rainfalls  at  or 
near  average,  groundwater  could  be  drained  by  a 
simple  method  and  at  a  reasonable  cost.  Estimated 
costs  for  a  single  15.2  m  (50  ft)  drain  tile  including 
sump,  pump  and  hookups  was  $500.  Once  the 
sump  and  pump  items  are  in  place,  additional  drain 
tile  mould  may  be  easily  added  to  the  system. 
Further  determinations  must  be  made  to  consider 
the  effects  of  various  septic  tank  field  line  distances 
on  draw  downs  and  the  possibility  of  sewage  infil- 
trations. (See  also  W90-09908)  (Lantz-PTT) 
W90-09942 


WATER  QUALITY  MANAGEMENT  OPTIONS 
FOR  A  COARSE  ALLUVIAL  WESTERN 
MOUNTAIN  VALLEY  AQUIFER  IMPACTED 
BY  SEPTIC  SYSTEM  WASTES. 

Montana  Univ.,  Missoula.  Dept.  of  Geology. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-09943 


DETERMINATION  OF  A  SITE'S  HYDRAULIC 
CAPACITY. 

Lombardo  and  Associates,  Inc.,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-09944 
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COMPARATIVE  STUDY  OF  THREE  SOIL  AB- 
SORPTION TRENCH  DESIGNS  INSTALLED 
IN  AN  ILLINOIAN  TILL  SOIL. 

Virginia  State  Dept.  of  Health,  Richmond.  Bureau 
of  Sewage  and  Water. 
D.  Effert,  and  M.  Cashell. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  346-355,  4  fig,  4  tab, 
4  ref.  EPA  Contract  No.  CR-808168. 

Descriptors:  *  Hydraulic  design,  *On-site 
wastewater  treatment,  *Soil  disposal  fields, 
•Wastewater  disposal,  *Wastewater  treatment,  Ab- 
sorption, Comparison  studies,  Drains,  Seasonal 
variation,  Septic  wastewater,  Soil  treatment, 
Trenches,  Water  table. 

On-site  wastewater  treatment  systems  are  frequent- 
ly constructed  in  areas  where  site  or  soil  conditions 
are  unsuitable.  The  performance  of  three  on-site 
soil  absorption  trench  designs  which  are  intention- 
ally installed  in  an  area  that  has  been  shown  to  be 
unsuitable  for  on-site  wastewater  treatment  were 
evaluated.  Comparisons  are  made  in  order  to 
achieve  the  following  objectives:  (1)  to  determine 
if  the  Avonburg  Soil  Series  may  be  suitable  for  the 
absorption,  treatment  and  disposal  of  septic  tank 
effluent;  (2)  to  determine  which  of  the  three  soil 
absorption  trench  designs,  when  installed  in  an 
Avonburg  soil,  absorbs  the  greatest  volume  of 
septic  tank  effluent  during  various  seasons  of  the 
year;  (3)  to  compare  the  performance  of  SB-2 
gravel-less  distribution  tubing  to  the  performance 
of  a  conventional  gravel  filled  trench;  and  (4)  to 
determine  if  perimeter  drains  are  an  effective  solu- 
tion to  a  seasonally  high  water  table,  which  is 
typically  associated  with  the  Avonburg  Soils 
Series.  Results  show  that  all  three  of  the  trench 
designs  can  be  used  in  an  Avonburg  soil  to  absorb 
and  dispose  of  septic  tank  effluent  during  the 
summer.  During  the  winter  and  spring  seasons,  the 
conventional  and  SB-2  trenches  absorbed  little  or 
no  effluent  and  did  not  function  for  months  at  a 
time.  A  comparison  of  the  conventional  gravel- 
filled  trench  and  the  SB-2  corrugated  fabric  cov- 
ered tubing,  shows  that  during  75%  of  the  time, 
during  the  two  year  study,  there  was  no  statistical- 
ly significant  difference  in  the  absorption  rate.  The 
shallow  trenches  had  significantly  higher  absorp- 
tion rate  than  the  conventional  or  SB-2  trenches. 
Perimeter  drains  were  ineffective  in  lowering  the 
seasonally  high  water  table  sufficiently  to  allow  for 
the  year  round  use  of  the  conventional  or  SB-2 
trenches.  (See  also  W90-09908)  (Author's  abstract) 
(Lantz-PTT) 
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Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
E.  M.  Rutledge,  C.  L.  Griffis,  C.  R.  Mote,  C.  R. 
Bell,  and  D.  K.  Shoemaker. 

IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
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fields,  'Wastewater  disposal,  'Wastewater  treat- 
ment, Drainage,  Hydraulic  conductivity,  Hydrau- 
lic properties,  Pollution  load,  Precipitation. 

Septic  systems  consist  of  a  septic  tank  and  a  filter 
field,  which  is  composed  of  the  bed  (consisting  of 
gravel  and  pipe)  and  the  adjoining  natural  soil.  The 
filter  fields  are  expected  to  renovate  the  effluent 
from  the  septic  tank  and  return  it  to  the  hydrologic 
cycle.  Septic  tank  filter  fields  are  required  to  trans- 
mit two  hydraulic  loads:  (1)  the  effluent  load  from 
the  septic  tank;  and  (2)  the  naturally  occurring 
climatic  load  which  consists  of  the  precipitation 
additions  minus  the  moisture  lost  be  evapotranspir- 
ation.  Soil  depths  and  water  table  depths  are  used 
mainly  to  determine  the  suitability  of  sites  rather 
than  loading  rates.  Climate  is  not  considered  as  a 
variable  when  determining  loading  rates.  The  hy- 
pothesis that  as  climate  varies,  the  relation  between 
hydraulic  conductivity  and  effluent  loading  rate 
should  vary  was  tested.  The  approach  used  was  to 
site  one  soil  (fixed  hydraulic  properties)  in  three 
climates  and  evaluate  the  performance  of  filter 
fields  in  each  setting.  After  the  downward  drain- 
age rate  was  determined,  the  soil  moisture  balance 
was  utilized  to  determine  effluent  loading  rates  in 
the  three  climates.  Effluent  was  added  daily  to  the 
soil  in  the  same  manner  as  precipitation.  Loading 
rates  were  selected  on  two  criteria:  (1)  maximum 
loading  without  the  occurrence  of  effluent  at  the 
soil  surface;  and  (2)  maximum  loading  without  the 
occurrence  of  effluent  at  30  cm  below  the  soil 
surface.  Data  indicate  that  the  downward  drainage 
rate  of  soils  may  limit  the  loading  rate,  but  the 
degree  of  limitation  varies  with  climate.  Loading 
rates  may  also  be  limited  by  a  crust  which  often 
develops  at  the  seepage  bed-soil  interface.  Thus, 
the  effluent  loading  rate  of  a  soil  may  be  limited  by 
the  soil's  downward  drainage  or  by  the  crust.  The 
design  loading  rate  should  be  a  reflection  of  the 
more  limiting  of  the  two.  (See  also  W90-09908) 
(Lantz-PTT) 
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On-site  sewage  disposal  systems  (OSDSs)  intro- 
duce nearly  871  million  L  of  water/day  into  the 
subsurface  environment,  making  them  a  large 
source  of  artificial  groundwater  recharge  and  po- 
tentially a  source  of  groundwater  contamination. 
In  Florida,  the  Department  of  Health  and  Rehabili- 
tative Services  (HRS)  is  the  state  agency  responsi- 
ble for  permitting  the  use,  siting,  and  construction 
of  OSDSs.  In  Florida,  two  soil  requirements  must 
be  met  for  standard  OSDSs  to  be  approved.  The 
first  soil  requirement  prohibits  the  occurrence  of 
any  unsuitable  material  such  as  bedrock,  hardpan, 
clay,  or  muck  within  107  cm  of  the  bottom  of  the 
drain  field  trench  or  absorption  bed.  Required 
drain  field  size  in  suitable  soil  material,  ranging 
from  sand  to  sandy  clay,  is  based  on  texture.  Tex- 
tures higher  in  clay  dictate  large  drain  fields.  The 
second  soil  requirement  involves  estimation  of  the 
high  seasonal  water  table  (HSWT).  The  water 
table  in  the  wettest  season  must  be  at  least  61  cm 
below  the  bottom  surface  of  the  drain  field  trench 
or  absorption  bed  to  conform  with  HRS  regula- 
tions. Water  table  elevation  is  of  critical  impor- 
tance and  is  the  most  difficult  property  for  health 
officials  to  assess  in  Florida  soils.  There  are  >  500 
soil  series  classified  in  Florida,  comprising  7  of  the 
10  soil  orders.  Water  table  studies  were  conducted 
on  poorly  drained  and  moderately  drained  soils. 
There  was  considerable  overlap  in  HSWT  among 


the  ranges  of  the  three  drainage  classes  studied, 
with  high  standard  deviations.  Poorly  drained  soils 
yielded  the  greatest  percentage  of  correct  classifi- 
cation, followed  in  decreasing  percentage  by  some- 
what poorly  drained  soils  and  moderately  well 
drained  soils.  Soil  morphological  features  were 
helpful  in  estimating  HSWT  only  to  a  limited 
extent.  The  best  relationship  was  found  when  cer- 
tain soil  morphological  features  were  combined  to 
estimate  the  HSWT.  The  most  useful  morphologi- 
cal properties  were  depth  to  low  chroma  mottles, 
E-horizon  thickness,  and  depth  to  the  B-horizon. 
For  Spodosols,  depth  to  the  Bh-horizon  was 
highly  significant.  (See  also  W90-09908)  (Lantz- 
PTT) 
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RECOMMENDED  SEPTIC  TANK  EFFLUENT 
LOADING  RATES  FOR  FINE-TEXTURED, 
STRUCTURED  SOILS  WITH  FLOW  RESTRIC- 
TIONS. 

Simon  and  Associates,  Inc.,  Blacksburg,  VA. 
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Soil  structure  is  a  primary  determinant  in  the  hy- 
draulic properties  of  fine  textured  soils.  In  contrast 
to  many  studies,  which  have  emphasized  texture  or 
percolation  rates,  this  study  draws  on  direct  rela- 
tionships between  observed  soil  structure  and  per- 
formance of  prototype  septic  tank  drain  field  in 
which  low  pressure  distribution  was  simulated. 
Trench  bottoms  should  be  placed  at  the  depth  in 
the  soil  profile  which  is  well  drained  and  is  under- 
lain by  the  best  structure.  Loading  rates  for  low 
pressure  distribution  systems  installed  in  fine  tex- 
tured subsoils  are  recommended  based  on  relation- 
ships between  structure,  coarse  fragment  content 
and  depth  to  restrictive  layers.  The  study  conclud- 
ed that  texture  or  percolation  rate  alone  should  not 
be  the  sole  criteria  for  determining  the  design 
loading  rate  of  septic  tank  subsurface  absorption 
systems  (ST-SAS);  soil  structure  should  be  a  key 
evaluation  tool.  Adequate  depths  of  well  struc- 
tured soil  should  exist  below  the  gravel-soil  inter- 
face to  allow  sufficient  drainage  to  provide  slightly 
unsaturated  conditions.  The  presence  of  large 
amounts  of  coarse  fragments  or  intermittent  beds 
of  weathered  rock  should  be  the  basis  for  using 
reduced  loading  rates  in  soils  that  are  otherwise 
well  structured.  Fine  textured  soils  which  appeal 
to  be  well  drained  should  provide  adequate  treat- 
ment of  effluent,  and  SAS  longevity  should  occur, 
provided  that  loading  rates  are  partially  deter- 
mined relative  to  the  structured  of  the  soil  material 
below  and  around  the  trenches.  It  is  imperative 
that  uniform  distribution  of  effluent  is  also  a  desigr 
factor  or  else  localized  overloading  may  eventuall) 
result  in  system  failure.  (See  also  W90-09908; 
(Lantz-PTT) 
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POLYCHLORINATED  BIPHENYLS:  OCCUR- 
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AND  INDUSTRIAL  WASTES  (JAN  77  -  AUG 
89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-869655. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
September  1989.  104p. 
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ulations, Water  quality  control. 

This  bibliography  contains  citations  concerning 
treatment  and  disposal  methods,  specific  site  stud- 
ies, detection  methods  and  equipment,  and  moni- 
toring techniques  for  polychlorinated  biphenyls  in 
industrial  and  municipal  wastes.  Treatment  meth- 
ods include  activated  carbon,  incineration,  and  bio- 
degradation.  Legal  and  regulatory  aspects  are  also 
discussed.  Reports  pertaining  specifically  to  the 
occurrence  of  these  compounds  in  sediments  and 
soils  are  excluded  from  this  bibliography.  (This 
updated  bibliography  contains  186  citations,  38  of 
which  are  new  entries  to  the  previous  edition). 
(Author's  abstract) 
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National  Technical  Information  Service,  Spring- 
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ural wetlands  treatment,  Nutrient  removal. 

This  bibliography  contains  citations  concerning  de- 
velopments, operations,  and  evaluations  of  natural 
and  artificial  wetlands  treatment  of  wastewater  and 
sludges.  Aquaculture  treatments  of  industrial,  mu- 
nicipal, and  domestic  wastewater  are  examined. 
Topics  include  nutrient  removal,  heavy  metal  re- 
covery, and  case  studies  of  wetland  being  used  for 
wastewater  treatment.  (This  updated  bibliography 
contains  135  citations,  23  of  which  are  new  entries 
to  the  previous  edition).  (Author's  abstract) 
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TREATMENT  (JAN  70  -  MAR  90). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-862830. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
March  1990.  153p. 
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rhis  bibliography  contains  citations  concerning  the 
use  of  ozone  for  the  purification  of  industrial 
wastewater,  sewage,  and  drinking  water.  Topics 
include  laboratory  and  field  investigations  of  ozone 
purification  techniques  alone,  and  in  combination 
with  other  treatment  methods.  Some  attention  is 
jiven  to  toxic  effects  of  products  resulting  from 
Jzone  treatment  of  sewage  and  wastewaters.  (This 
updated  bibliography  contains  288  citations,  69  of 
which  are  new  entries  to  the  previous  edition). 
[Author's  abstract) 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-865653. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
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This  bibliography  contains  citations  concerning  the 
costs  and  economics  involved  in  technology  and 
systems  for  sewage  treatment,  sludge  disposal,  and 
sewer  lines.  Most  of  the  studies  cover  the  overall 
construction  and  operating  costs  of  sewage  treat- 
ment plants.  Other  studies  cover  rate  structures, 
financing,  user  charges,  and  benefits  of  regional- 
ized plants.  (This  updated  bibliography  contains 
348  citations,  0  of  which  are  new  entries  to  the 
previous  edition).  (Author's  abstract) 
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This  bibliography  contains  citations  concerning  the 
costs  and  economics  involved  in  technology  and 
systems  for  sewage  treatment,  sludge  disposal,  and 
sewer  lines.  Most  of  the  studies  cover  the  overall 
construction  and  operating  costs  of  sewage  treat- 
ment plants.  Other  studies  cover  rate  structures, 
financing,  user  charges,  and  benefits  of  regional- 
ized plants.  (This  updated  bibliography  contains  64 
citations,  all  of  which  are  new  entries  to  the  previ- 
ous edition). 
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National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-853956. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
January  1989.  196p. 
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treatment,  Municipal  wastewater,  Process  design, 
Sludge  drying,  Wastewater  treatment  facilities. 

This  bibliography  contains  citations  concerning 
dewatering  techniques  and  equipment  in  sewage 
and  waste  treatment.  Sewage  sludge  and  waste 
dewatering  design,  processes  and  devices  are  dis- 
cussed. Industrial  and  municipal  sludge  dewatering 
techniques  are  considered.  (This  updated  bibliogra- 
phy contains  290  citations,  83  of  which  are  new 
entries  to  the  previous  edition).  (Author's  abstract) 
W90- 10045 


SEWAGE   SLUDGE   TREATMENT   BY   COM- 
POSTING (JAN  70  -  MAY  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-861900. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
May  1989.  53p. 

Descriptors:  'Bibliographies,  'Composting, 
'Sludge  treatment,  'Wastewater  treatment,  Aer- 
ation, Biodegradation,  Heavy  metals,  Land  dispos- 
al, Microbial  degradation,  Odor  control,  Sludge 
disposal. 

This  bibliography  contains  citations  concerning  the 
composting  of  sewage  sludge  as  a  viable  treatment 
method.  The  use  of  aeration  to  control  compost 
temperature,  thus  creating  optimal  conditions  for 


microbial  activity  is  discussed.  Cold  weather  com- 
posting, windrow  composting,  and  odor  control 
are  also  examined.  Plant  utilization  of  composted 
sewage  sludge  is  also  examined.  The  availability  of 
heavy  metals  to  plants  from  composted  sewage 
sludge  is  briefly  considered.  (This  updated  bibliog- 
raphy contains  131  citations,  16  of  which  are  new 
entries  to  the  previous  edition).  (Author's  abstract) 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-861637. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
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This  bibliography  contains  citations  concerning  the 
recovery  and  recycling  or  reuse  of  ferrous  and 
nonferrous  metals  from  various  industrial  wastes, 
especially  waste  waters.  (This  updated  bibliogra- 
phy contains  334  citations,  0  of  which  are  new 
entries  to  the  previous  edition).  (Author's  abstract) 
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Pulp  and  paper  industry,  Tannery  wastes, 
Wastewater  treatment  facilities. 

This  bibliography  contains  citations  concerning  the 
treatment  and  storage  of  wastewaters  in  lagoons. 
The  design,  operation,  equipment,  and  pretreat- 
ment processes  are  discussed.  The  treatment  of 
wastewater  from  breweries,  tanneries,  paper  mills 
and  other  industrial  operations  are  considered.  De- 
scriptions and  evaluations  of  specific  facilities  are 
provided.  (This  updated  bibliography  contains  401 
citations,  26  of  which  are  new  entries  to  the  previ- 
ous edition).  (Author's  abstract) 
W90- 10054 


SLUDGE  DEWATERING:  SEWAGE  AND  IN- 
DUSTRIAL WASTES  (JAN  78  -  APR  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-861595. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
May  1989.  122p. 

Descriptors:  'Bibliographies,  'Industrial  wastes, 
'Sludge  dewatering,  'Wastewater  treatment,  Mine 
wastes,  Municipal  wastewater,  Performance  eval- 
uation, Sludge  drying. 

This  bibliography  contains  citations  concerning 
techniques  and  equipment  used  in  sewage,  and 
industrial,  mining,  petroleum  and  municipal  waste 
sludge  dewatering.  Dewatering  processes,  device 
design,  and  performance  evaluations  are  consid- 
ered. (This  updated  bibliography  contains  246  cita- 
tions, 1 3  of  which  are  new  entries  to  the  previous 
edition).  (Author's  abstract) 
W90- 10056 


LEACHATE  TREATMENT  (JAN  77  -  APR  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-861587. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
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May  1989.  131p. 

Descriptors:  •Bibliographies,  'Landfills,  *Lea- 
chates,  'Wastewater  treatment,  'Water  pollution 
control,  Adsorption,  Biological  treatment,  Chemi- 
cal treatment,  Membrane  processes,  Resins,  Waste 
disposal. 

This  bibliography  contains  citations  concerning 
treatability  studies  on  leachate  from  landfills  an 
solid  waste  disposal  sites.  Biological  treatment, 
chemical  coagulation,  carbon  adsorption,  resin  ad- 
sorption, membrane  processes,  and  stripping  are 
among  the  treatment  processes  discussed.  (This 
updated  bibliography  contains  228  citations,  44  of 
which  are  new  entries  to  the  previous  edition). 
(Author's  abstract) 
W90-10057 


METALS  RECOVERY  FROM  WASTES  (MAY 
88  -  DEC  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-856261. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
January  1990.  25p. 

Descriptors:  'Bibliographies,  'Metals,  'Waste  re- 
covery, 'Waste  treatment,  'Wastewater  treatment, 
Industrial  wastes,  Industrial  wastewater. 

This  bibliography  contains  citations  concerning  the 
recovery  and  recycling  or  reuse  of  ferrous  and 
nonferrous  metals  from  various  industrial  wastes, 
especially  wastewaters.  (This  updated  bibliography 
contains  48  citations,  18  of  which  are  new  entries 
to  the  previous  edition).  (Author's  abstract) 
W90- 10060 


LEACHATE  TREATMENT  (JAN  72  -  APR  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-860423. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
April  1989.  66p. 

Descriptors:  'Bibliographies,  'Leachates, 

'Wastewater  treatment,  'Water  pollution  control, 
Activated  sludge  process,  Chemical  wastes,  Coal 
spoil,  Landfills,  Ultrafiltration,  Wastewater  la- 
goons. 

This  bibliography  contains  citations  concerning  a 
variety  of  methods  utilized  in  the  treatment  of 
leachates.  Solvent  extraction,  lagooning,  ultrafiltra- 
tion, and  activated  sludge  are  among  the  tech- 
niques considered.  Leachate  from  landfills,  coal 
piles,  and  chemical  wastes  is  discussed.  (This  up- 
dated bibliography  contains  147  citations,  31  of 
which  are  new  entries  to  the  previous  edition). 
(Author's  abstract) 
W90- 10064 


METALS  RECOVERY  FROM  WASTES  (JAN  77 
-  APR  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-860159. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
April  1989.  246p. 

Descriptors:  'Bibliographies,  'Waste  recovery, 
•Waste  treatment,  'Wastewater  treatment,  Indus- 
trial wastes,  Industrial  wastewater. 

This  bibliography  contains  citations  concerning  the 
recovery  and  recycling  or  reuse  of  ferrous  and 
nonferrous  metals  from  various  industrial  wastes, 
especially  wastewaters.  (This  updated  bibliography 
contains  420  citations,  141  of  which  are  new  en- 
tries to  the  previous  edition).  (Author's  abstract) 
W90- 10065 


SEWAGE    SLUDGE     PRETREATMENT    AND 

DISPOSAL  (MAR  88  -  APR  89). 

National  Technical   Information   Service,   Spring- 


field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-861116. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
May  1989.  49p. 

Descriptors:  'Bibliographies,  'Pretreatment  of 
wastewater,  'Sludge  treatment,  'Waste  disposal, 
'Wastewater  treatment,  Composting,  Dewatering, 
Digestion,  Disinfection,  Incineration,  Land  dispos- 
al, Ocean  dumping,  Sludge  digestion,  Sludge  dis- 
posal, Sludge  drying. 

This  bibliography  contains  citations  concerning 
techniques  and  equipment  utilized  in  the  pretreat- 
ment processes  and  disposal  of  sewage  sludges. 
Topics  include  resource  and  energy  recovery  oper- 
ations, land  disposal,  composting,  ocean  disposal, 
and  incineration.  Digestion,  dewatering,  and  disin- 
fection are  among  the  pretreatment  processes  dis- 
cussed. Environmental  aspects,  including  the  ef- 
fects on  soils,  plants,  and  animals  are  also  present- 
ed. (This  updated  bibliography  contains  77  cita- 
tions, 77  of  which  are  new  entries  to  the  previous 
edition).  (Author's  abstract) 
W90- 10066 


TECHNOLOGICAL    PROGRESS    IN    ALASKA 
PLACER  MINING  OPERATIONS. 

For   primary  bibliographic   entry   see   Field   5G. 
W90-10082 


APPROACH 

,  UT.  Salt  Lake 

P.  B.  Altringer. 
to    Mining    and 

Proceedings  of 
Resources  Asso- 

p  419-426.  2  fig, 


BIOHYDROMETALLURGICAL 
TO  SELENIUM  REMOVAL. 

Bureau  of  Mines,  Salt  Lake  City 
City  Research  Center. 
D.  M.  Larsen,  K.  R.  Gardner,  and 
IN:  Water  Resources  Related 
Energy-Preparing  for  the  Future 
the  Symposium.  American  Water 
ciation,  Bethesda,  Maryland.  1987. 
2  tab,  7  ref. 

Descriptors:  'Agricultural  runoff,  'Biological 
wastewater  treatment,  'Heavy  metals,  'San  Joa- 
quin Valley,  'Selenium,  'Wastewater  treatment, 
'Water  pollution  treatment,  Bacteria,  California, 
Decontamination. 

The  Bureau  of  Mines  is  conducting  research  on  the 
removal  of  heavy  metal  ions  from  residual  waters. 
This  research  has  included  exploratory  batch  and 
small-scale  continuous  laboratory  studies  on  the 
biohydrometallurgical  removal  of  selenium  from 
agricultural  drainage  waters.  Tests  were  conducted 
on  alkaline  drainage  waters  obtained  from  the  Kes- 
terson  National  Wildlife  Refuge,  San  Joaquin 
Valley,  California.  The  waters  contained  280  to 
3800  ppb  selenium  present  as  selenate.  Using  indig- 
enous bacteria,  the  selenium  was  reduced  from 
selenate,  Se(VI),  to  selenite,  Se(IV),  and  then  pre- 
cipitated in  elemental  form  from  solution.  Selenium 
removal  ranged  from  87  to  96%,  regardless  of  the 
initial  selenium  concentration;  in  one  system,  the 
selenium  level  was  reduced  from  3800  ppb  to  less 
than  1 50  ppb  in  about  one  hour.  The  technique  was 
effective  when  the  bacteria  were  added  directly  to 
the  water,  or  when  the  water  was  pumped  through 
a  substrate  that  had  been  previously  inoculated 
with  bacteria.  (See  also  W90- 10068)  (Author's  ab- 
stract) 
W90-10096 


REACTION  OF  CALCITE  WITH  DILUTE  FLU- 
ORIDE SOLUTIONS. 

Mackay  School  of  Mines,  Reno,  NV.  Dept.  of 
Chemical  and  Metallurgical  Engineering. 
Z.  Yang,  and  R.  W.  Smith. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  427-438.  10 
fig,  2  tab,  18  ref.  Bureau  of  Mines  Grant  No. 
G1125132. 

Descriptors:  'Calcite,  'Fluorides,  'Industrial 
wastewater,  'Wastewater  treatment,  Chemical 
treatment,  Kinetics,  Mineral  wastewater,  Tempera- 
ture. 


Fluorides  are  sometimes  used  as  modifying  agents 
in  mineral  flotation  concentrators.  Thus,  there  is 
potential  for  substantial  aqueous  waste  discharge  of 
fluorides  from  the  plants,  albeit  in  dilute  form. 
Calcite,  a  carbonate  rock  mineral,  was  used  with 
dilute  hydrogen  fluoride  and  sodium  fluoride  solu- 
tions. When  dilute  hydrogen  fluoride  solutions 
were  reacted  with  calcite  at  different  temperatures 
and  the  reaction  studied  as  a  function  of  time, 
under  unstirred  conditions,  it  was  determined  that 
the  reaction  followed  an  apparent  second  order 
rate  law.  From  Arrhenium  and  Eyring  plots  of  the 
data,  the  activation  energies  and  enthalpies  were 
intermediate  in  magnitude  between  solution  diffu- 
sion control  and  solution  reaction  control  of  the 
reaction.  When  dilute  sodium  fluoride  solutions 
were  interacted  with  calcite  the  reaction  was  much 
slower  and  appeared  to  be  independent  of  tempera- 
ture and  obey  an  apparent  first  order  rate  law.  An 
insoluble  layer  appeared  to  be  forming  on  the 
calcite.  The  results  indicate  that  the  effectiveness 
of  the  calcite  (present  either  naturally  or  added  to 
a  discharge  area)  in  removing  fluoride  from  a 
dilute  aqueous  effluent  stream  depends  on  the  pH. 
If  the  pH  is  sufficiently  low  (around  pH  3)  most  of 
the  fluoride  is  precipitated  as  CaF2.  At  a  higher 
initial  pH  value  (pH  6),  the  reaction  rate  is  much 
slower.  (See  also  W90- 10068)  (Brunone-PTT) 
W90- 10097 


PLACER  MESESG  AND  SURFACE  DISTURB- 
ANCE ON  PUBLIC  LANDS  IN  ALASKA:  TECH- 
NICAL ASPECTS  OF  MITIGATION  AND  REC- 
LAMATION. 

Bureau  of  Land  Management,  Anchorage,  AK. 
Alaska  State  Office. 

For  primary  bibliographic  entry  see  Field  5G 
W90- 10099 


CTVTL  ENGINEERING  PRACTICE.  VOLUME 
5:  WATER  RESOURCES/ENVIRONMENTAL. 

Technomic  Publishing  Co.,  Inc.,  Lancaster,  Penn- 
sylvania. 1988.  813p.  Edited  by  Paul  N.  Cheremis- 
inoff,  Nicholas  P.  Cheremisinoff,  and  S.  L.  Cheng. 

Descriptors:  'Civil  engineering,  'Environmental 
effects,  'Environmental  engineering,  'Irrigation, 
'Reservoir  operation,  'Wastewater  treatment, 
'Water  management,  'Water  resources  manage- 
ment, 'Water  supply,  Estimating,  Hazardous 
wastes,  Industrial  wastes,  Model  studies,  Runoff, 
Water  policy,  Water  pollution. 

Civil  engineering  includes  a  broad  range  of  special- 
ties; for  this  reason,  a  series  of  volumes  on  civil 
engineering  applications  was  put  together.  Volume 
5:  Water  Resources/Environmental  focuses  on  the 
water  supply  and  management,  the  irrigation,  and 
the  environmental  aspects  of  civil  engineering. 
Water  supply,  reservoir  operations,  water  policy, 
environmental  quality,  runoff,  and  various  estima- 
tion strategies  are  discussed  in  detail.  Crop  yield, 
modeling,  and  specialized  types  of  irrigation  are 
also  covered.  Current  environmental  issues  such  as 
industrial  and  hazardous  waste,  water  pollution, 
and  wastewater  treatment  are  tackled  from  an  en- 
gineering viewpoint.  An  effort  has  been  made  to 
compile  information  that  will  have  enduring  value. 
The  intent  is  to  supply  the  practitioner  with  an 
authoritative  reference  work  in  the  field  of  civil 
engineering.  (See  W90-10105  thru  W90-10131) 
(Mertz-PTT) 
W90-10104 


WATER  SUPPLY. 

Visvesvaraya     Regional     Coll.     of    Engineering, 

Nagpur  (India).  Dept.  of  Civil  Engineering. 

P.  R.  Bhave,  and  A.  G.  Bhole. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.  1988.  p  3-69,  53 

fig,  23  tab,  186  ref. 

Descriptors:  'Water  conveyance,  'Water  re- 
sources management,  'Water  supply,  'Water 
transport,  'Water  treatment,  'Water  users,  Aer- 
ation, Aqueducts,  Canals,  Disinfection,  Domestic 
water,  Drinking  water,  Filtration,  Flocculation,  In- 
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dustrial  water,  Public  waters,  Pumps,  Reservoirs, 
Sedimentation,  Water  softening. 

A  modern  water  supply  system  may  include  facili- 
ties for  collection  and  storage,  transportation, 
pumping,  treatment  and  distribution.  Works  for 
collection  and  storage  include  development  of  the 
watershed,  dams,  impounding  reservoirs,  intakes, 
wells,  infiltration  galleries  and  springs.  Transporta- 
tion works  include  canals,  aqueducts  and  pumping 
mains  for  transporting  water  from  the  storage  to 
the  consumer  centers.  Pumping  works  include 
pumps  and  other  ancillary  units  for  pumping 
water.  Treatment  includes  aeration,  screening, 
sedimentation,  flocculation,  filtration,  disinfection, 
softening,  and  removal  of  harmful  elements.  Distri- 
bution works  include  distribution  and  equalizing 
reservoirs,  pumps,  valves,  fire  hydrants,  meters  and 
other  appurtenances.  Small  community  or  rural 
water  supply  systems  include  a  well,  pump,  storage 
and  distribution  facilities,  while  a  large  community 
or  urban  water  supply  system  require  numerous 
combinations  of  facilities.  Water  uses  are  classified 
as  domestic,  public,  commercial  and  industrial.  Do- 
mestic use  accounts  for  30-50%  of  the  total  water 
consumption.  Public  use  amounts  to  5-10%  of  total 
consumption.  Commercial  use  takes  about  10-30% 
of  consumption,  while  industrial  use  accounts  for 
20-50%  of  total  consumption.  (See  also  W90- 
10104)  (Mertz-PTT) 
W90-10105 


INDUSTRIAL  WASTE. 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
G.  E.  Ho. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 
Resources/Environmental.  Technomic  Publishing 
Co.,  Inc.,  Lancaster,  Pennsylvania.  1988.  p  559- 
588,  3  fig,  9  tab,  35  ref. 

Descriptors:  'Environmental  impact,  'Hazardous 
wastes,  'Industrial  wastes,  'Waste  treatment,  Air 
pollution,  Clean  Air  Act,  Environmental  effects, 
Environmental  policy,  Fate  of  pollutants,  Gaseous 
wastes,  Liquid  wastes,  Pollutants,  Resource  Con- 
servation and  Recovery  Act,  Solid  wastes,  Toxic 
Substances  Control  Act,  Waste  recovery,  Waste 
reduction,  Water  Pollution  Control  Act,  Water 
pollution. 

Industrial  wastes  can  be  classified  as  solid,  liquid  or 
gaseous.  The  problems  associated  with  industrial 
wastes  are  due  to  substances  contained  in  the 
wastes  that  may  be  toxic  to  organisms  or  generally 
detrimental  to  ecosystems  supporting  life  on  earth. 
Major  pollutants  of  gaseous  industrial  wastes  are 
particulates,  sulfur  oxides,  nitrogen  oxides,  hydro- 
carbons and  carbon  monoxide.  Liquid  industrial 
wastes  include  suspended  solids,  oil  and  grease, 
organic  matter,  phosphorus  and  nitrogen,  and  acids 
and  alkalis.  Some  industrial  wastes  consist  of  sub- 
stances dangerous  enough  to  be  considered  hazard- 
ous wastes.  In  the  United  States  the  major  federal 
government  legislation  covering  industrial  waste 
includes  the  Resource  Conservation  and  Recovery 
Act,  Water  Pollution  Control  Act,  Clean  Air  Act, 
Clean  Water  Act  and  Toxic  Substances  Control 
Act.  Some  substances  in  the  waste  stream  may  be 
recycled  after  some  treatment.  Reduction  of  waste 
volume  is  another  option  preventing  pollution. 
Treatment  of  wastes  is  an  expensive,  but  necessary 
option  at  times.  Solid  waste  treatment  processes 
include:  compaction,  size  reduction,  incineration, 
wet  air  oxidation,  solidification,  composting,  and 
anaerobic  digestion.  Liquid  waste  streams  may  be 
treated  by  screening,  sedimentation,  flotation,  acti- 
vated sludge  process,  trickling  filtration,  anaerobic 
digestion,  carbon-adsorption,  ion  exchange,  re- 
verse osmosis,  electrodialysis  chemical  precipita- 
tion, and  chlorination.  Flocculation,  centrifugation, 
aeration,  incineration,  evaporation,  and  solidifica- 
tion are  also  options.  Gaseous  wastes  may  be  proc- 
essed by  gravity  settling  chamber,  cyclones,  fabric 
filters,  wet  scrubbers,  electrostatic  precipitators, 
condensation  absorption,  adsorption,  chlorination, 
and  incineration.  Ultimate  destination  of  waste  is 
always  the  atmosphere,  surface  water  or  land  or  by 
storage  in  shallow  or  deep  confined  land  space. 
(See  also  W90-10104)  (Mertz-PTT) 
W90-10124 


HAZARDOUS  WASTE. 

Toledo  Univ.,  OH.  Dept.  of  Civil  Engineering. 
A.  A.  Jennings. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 
Resources/Environmental.  Technomic  Publishing 
Co.,  Inc.,  Lancaster,  Pennsylvania.  1988.  p  589- 
618,  21  fig,  5  tab,  21  ref,  append. 

Descriptors:  'Hazardous  wastes,  'Industrial 
wastes,  'Risk  assessment,  'Waste  treatment, 
Chemical  industry,  Chemical  treatment,  Clean  Air 
Act,  Environmental  effects,  Incineration,  Public 
participation,  Resource  Conservation  and  Recov- 
ery Act,  Water  Pollution  Control  Act. 

There  are  two  applicable  sources  of  fundamental 
information  on  industrial  solid  waste.  One  is  a 
series  of  assessment  studies  conducted  on  select 
industrial  groups  within  the  Manufacturing  divi- 
sion of  the  Standard  Industrial  Classification  code. 
The  second  is  a  series  of  hazardous  waste  genera- 
tion evaluations  prepared  by  state  waste  manage- 
ment authorities.  U.S.  hazardous  waste  generation 
rate  may  range  from  10  million  (wet)  metric  tons 
to  350  million  tons  per  year.  The  majority  of  these 
are  probably  produced  by  manufacturing  indus- 
tries, with  the  chemical  industry  creating  the  larg- 
est amount  of  hazardous  waste.  The  Resource 
Conservation  and  Recovery  Act  of  1976  was  in- 
tended to  stop  uncontrolled  land  disposal  of  solid 
and  hazardous  waste,  but  the  Clean  Air  Act  and 
the  Water  Pollution  Control  Act  Amendments 
which  controlled  air  and  water  pollutants,  made  it 
possible  to  divert  many  pollutants  back  to  land 
disposal.  There  are  two  basic  strategies  for  the 
disposal  of  hazardous  waste.  The  material  may  be 
detoxified  and  released  to  the  environment  or  it 
may  be  isolated  from  the  environment  by  some 
form  of  permanent  secure  storage.  Land  disposal 
technologies  were  designed  to  attain  permanent 
secure  storage  of  hazardous  wastes.  Thermal  de- 
struction technologies  attempt  to  destroy  hazard- 
ous wastes  by  converting  (oxidizing)  them  into 
nonhazardous  products  such  as  stack  gases  and 
inert  ash.  Other  treatments  may  involve  physical 
or  chemical  reactions  to  convert  hazardous  waste 
into  something  that  can  ultimately  be  disposed. 
Hazardous  waste  risk  analysis  is  a  new  concept  in 
hazardous  waste  management.  A  thorough  and 
public  analysis  of  the  risks  is  one  of  the  most 
powerful  vehicles  for  gaining  public  confidence 
and  support.  (See  also  W90-10104)  (Mertz-PTT) 
W90-10125 


PHYSICAL  TREATMENT  PROCESSES  IN 
WATER  AND  WASTEWATER  TREATMENT. 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

J.  A.  McCorquodale,  and  J.  K.  Bewtra. 
IN:  Civil  Engineering  Practice.  Volume  5:  Water 
Resources/Environmental.  Technomic  Publishing 
Co.,  Inc.,  Lancaster,  Pennsylvania.   1988.  p  663- 
701,  32  fig,  4  tab,  146  ref. 

Descriptors:  'Physical  treatment,  'Sedimentation, 
•Wastewater  treatment,  'Water  treatment,  Circu- 
lar tanks,  Equalizing  basins,  Flow  equalization, 
Model  studies,  Performance  evaluation,  Physico- 
chemical  treatment,  Rectangular  tanks,  Sedimenta- 
tion basins,  Wastewater  facilities,  Water  treatment 
facilities. 

The  conventional  water  and  wastewater  treatment 
practices  include  the  removal  of  impurities  that 
may  be  present  in  suspended,  colloidal  or  dissolved 
forms.  The  most  common  and  effective  unit  proc- 
ess of  sedimentation,  along  with  flow  equalization 
unit  operation,  is  presented  in  this  article.  Flow 
equalization  basins  are  basically  flow-through  or 
side-line  holding  tanks  and  their  capacity  is  deter- 
mined by  plotting  inflow  and  outflow  mass  curves. 
In  sedimentation  tanks,  the  mixture  of  water  and 
impurities  enters  from  the  inlet  zone  and,  as  it 
proceeds  towards  the  effluent  zone,  the  suspended 
solids  settle  downward  to  the  sludge  zone  due  to 
the  gravitational  effect.  Several  investigators  have 
reported  hydraulic  efficiencies  for  various  types  of 
rectangular  and  circular  tanks;  however,  most  of 
the  data  have  been  obtained  from  models.  Most 
circular  tanks  have  greater  mixing  than  rectangular 
tanks,  but  the  probable  flowing-through  times  are 
comparable  for  both  type  of  tanks.  The  purpose  of 


flow  equalization  is  to  smooth  the  flow  and  mass 
loads  to  a  treatment  facility.  The  load  smoothing 
generally  improves  the  efficiency  of  the  clarifica- 
tion and  other  flow  related  processes  at 
wastewater  treatment  plants.  The  performance  of  a 
sedimentation  basin  in  removal  of  settleable  parti- 
cles depends  upon  two  important  parameters:  par- 
ticle characteristics  and  the  basin  hydrodynamics. 
Some  research  shows  a  significant  improvement  in 
removal  efficiencies  as  a  result  of  improved  hy- 
draulic efficiency.  This  research  shows  that  the 
removal  efficiency  of  circular  tanks  is  very  similar 
to  rectangular  tanks,  although  the  hydraulic  effi- 
ciencies of  the  circular  tanks  are  generally  lower 
than  rectangular  tanks.  (See  also  W90-10104) 
(Mertz-PTT) 
W90-10128 


USE  OF  WETLANDS  FOR  WASTEWATER 
TREATMENT. 

New  England  Univ.,  Biddeford,  ME.  Div.  of  Life 

Sciences. 

P.  Sereico,  and  C.  Larneo. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.    1988.  p  767- 

787,  5  fig,  9  tab,  10  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Sanitary  engineering,  'Wastewater  treatment, 
'Wetland  waste  treatment,  'Wetlands,  Heavy 
metals,  Hydrogen  ion  concentration,  New  Jersey, 
Nitrogen,  Nutrient  concentrations,  Phosphorus, 
Phosphorus  removal,  Pollutants,  Sedimentation, 
Wastewater  dilution,  Wastewater  facilities,  Water 
chemistry,  Water  temperature. 

Interest  in  using  wetlands  for  wastewater  treat- 
ment has  increased.  Properties  such  as  high  plant 
productivity  and  nutrient  requirements,  high  de- 
composition activity,  large  absorptive  areas  in  the 
substrate,  and  low  oxygen  content  of  the  substrate 
give  wetlands  the  ability  to  degrade  and  eliminate 
wastewater  contaminants.  Typical  BOD  removal 
efficienies  are  reported  as  70-96%  for  natural  wet- 
lands receiving  secondary  effluent  and  50-90%  for 
artificial  wetlands  receiving  primary  effluent.  Sedi- 
mentation is  an  effective  wetland  mechanism  for 
removing  suspended  solids.  Phosphorus  removal  is 
facilitated  by  wetland  organic  soil  that  is  poor  in 
nutrients,  vegetation  limited  by  phosphorus  supply 
and  presence  of  iron  and  aluminum  compounds.  A 
reduced  soil-water  interface  and  vegetation  limited 
by  nitrogen  are  conditions  favoring  nitrogen  re- 
moval, while  low  or  no  energy  subsidy  to  the 
wetland  by  tides,  wave  action  or  streamflow  en- 
hances removal  of  both  nutrients.  Heavy  metals 
readily  adsorb  to  particulates  in  the  water  column 
and  sediments.  This  capacity  is  dependent  upon 
water  chemistry,  the  nature  of  the  particles,  ionic 
strength,  pH,  temperature,  redox  potential,  and 
presence  of  competing  cations.  Topics  of  primary 
importance  which  should  be  considered  when  de- 
signing a  wetland  treatment  system  include:  use 
and  treatment  objectives,  system  type  and  site  se- 
lection, design  parameters,  operational  require- 
ments, and  treatment  efficiency.  The  possibility  of 
using  a  wetland  system  for  wastewater  treatment 
in  New  Jersey  is  explored.  (See  also  W90-10104) 
(Mertz-PTT) 
W90-10131 


EFFECT  OF  PHOSPHORUS  PRECIPITATION 

CHEMICALS    ON    CHARACTERISTICS    AND 

AGRICULTURAL    VALUE    OF    MUNICIPAL 

SEWAGE    SLUDGES:    1.    CHARACTERISTICS 

OF  CA,  AL  AND  FE  PRECIPITATED  SEWAGE 

SLUDGES. 

Maatalouden  Tutkimuskeskus,  Jokioinen  (Finland). 

Inst,  of  Crop  and  Soil  Science. 

R.  Jokinen. 

Acta  Agriculturae  Scandinavica  AASCAU,  Vol. 

40,  No.  2,  p  123-129,  1990.  4  tab,  24  ref. 

Descriptors:  'Chemical  precipitation,  'Municipal 
wastewater,  'Phosphorus,  'Wastewater  farming, 
'Wastewater  treatment,  Aluminum,  Calcium, 
Chemical  wastewater  treatment,  Copper,  Iron, 
Manganese,  Sludge  treatment,  Zinc. 
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The  precipitation  of  P  from  municipal  wastewaters 
with  Ca,  Al  or  Fe  chemicals  increased  the  content 
of  these  elements  in  sewage  sludge.  The  total  P 
content  of  Al  sludges  was  the  highest  (30  gAg  dry 
matter  (DM))  and  that  of  Ca  sludge  the  lowest  (12 
gAg  DM).  About  1  %  of  the  total  P  was  extracta- 
ble  in  0.5  M  acid  (pH  4.65)  ammonium  acetate,  Ca 
sludge  being  an  exception  with  about  30%  amount 
of  extractable  P.  The  extractable  fraction  of  total 
Ca  (7-172  gAg  DM)  varied  between  39%  and 
98%.  Acid  (pH  4.65)  ammonium  acetate-EDTA 
extractable  fraction  of  total  Al  (10-65  gAg  DM) 
varied  between  1%  and  23%,  and  that  of  total  Fe 
(13-89  gAg  DM)  between  11%  and  23%  in  differ- 
ent sludges.  Maximal  Al  extractable  in  1  M  KC1 
amounted  to  0.2%  of  the  total  Al.  The  plant  avail- 
able fraction  (ammonium  -EDTA  (AAA)  extracta- 
ble) was:  20-34%  of  the  total  Mg;  2-21%  K;  and  1- 
12%  N.  The  micronutrient  content  of  the  sludges 
varied  as  follows:  Cu  content  0.1-1.35  gAg  DM, 
Zn  content  0.24-2.10  gAg  DM,  and  Mn  content 
0.18-1.43  gAg  DM.  The  highest  value  for  Cu  was 
observed  in  AVR  (3%  Fe(3  +  ),  7.2%  Al(3  +  )) 
sludge,  for  Zn  in  Fe  and  for  Mn  in  Ca  sludge.  The 
plant  available  fraction  (extractable  in  AAA- 
EDTA),  i.e.  the  organic  matter  complexed  part  of 
the  total  micronutrients  was  highest  in  Fe  +  Al 
sludge  2.  being  more  than  70%.  Among  other 
sludges  the  variation  range  was  wide.  (See  W90- 
10157  and  W90-10158)  (Lantz-PTT) 
W90-10156 


EFFECTS  OF  PHOSPHORUS  PRECIPITA- 
TION CHEMICALS  ON  CHARACTERISTICS 
AND  AGRICULTURAL  VALUE  OF  MUNICI- 
PAL SEWAGE  SLUDGES:  2.  EFFECT  OF 
SEWAGE  SLUDGES  ON  YIELD,  ELEMENT 
CONTENTS  AND  UPTAKE  BY  SPRING 
BARLEY  (HORDEUM  VULGARE,  L). 
Maatalouden  Tutkimuskeskus,  Jokioinen  (Finland). 
Inst,  of  Crop  and  Soil  Science. 
R.  Jokinen. 

Acta  Agriculturae  Scandinavica  AASCAU,  Vol. 
40,  No.  2,  p  131-140,  1990.  5  tab,  21  ref. 

Descriptors:  'Chemical  precipitation,  'Municipal 
wastewater,  'Phosphorus,  'Wastewater  farming, 
'Wastewater  treatment,  Aluminum,  Calcium, 
Chemical  wastewater  treatment,  Iron,  Sludge 
treatment. 

In  a  two-year  pot  experiment  with  spring  barley, 
Al  sludge  caused  a  decrease  in  grain  yield  com- 
pared to  a  P  fertilized  treatment  without  sludge  on 
acid  sandy  clay  soil  only.  Fe  +  Al  sludge  2  and 
AVR  (39%  Fe(2  +  ),  7.2%  Al  (3  +  ))  sludge  de- 
creased the  grain  yield  on  organic  soil,  whereas  Fe 
+  Al  sludge  1  gave  good  results  on  all  soils. 
Precipitated,  quick  lime  stabilized  sludges  and  Ca 
sludge  were  on  a  par  with  P  fertilization.  Increases 
in  P,  Ca,  Al  and  Fe  contents  of  sludge  treated  soils 
affected  the  element  contents  of  grains  less  than 
the  contents  of  straw.  Sludges  precipitated  with  Al 
and  Fe  increased  the  content  of  these  elements  in 
straw.  The  uptake  of  P  by  the  total  barley  yield 
was  highest  when  Fe  +  Al  sludge  1  was  applied, 
irrespective  of  soil  type.  P  uptake  was  lowest  with 
Al  sludge  on  mineral  soils  and  with  Fe  +  Al 
sludge  2  on  organic  soil.  Uptakes  of  Al  and  Fe 
were  dependent  on  these  elements  being  added  in 
the  soils  with  sludges.  The  proportion  of  grains  on 
the  total  uptake  of  Al  was  about  one-tenth  and  that 
of  Fe  about  one-third.  (See  also  W90-010156)  (Au- 
thor's abstract) 
W90-10157 


EFFECT  OF  PHOSPHORUS  PRECIPITATION 
CHEMICALS    ON    CHARACTERISTICS    AND 
AGRICULTURAL    VALUE    OF    MUNICIPAL 
SEWAGE    SLUDGES:    3.    ANALYTICAL    RE- 
SULTS OF  SLUDGE  TREATED  SOILS. 
Maatalouden  Tutkimuskeskus,  Jokioinen  (Finland). 
Inst,  of  Crop  and  Soil  Science. 
For  primary  bibliographic  entry  see  Field  3C. 
W90-10158 


ELECTROCHEMICAL  PROCESSES  IN  ENVI- 
RONMENTAL PROTECTION  (ELEKTROCHE- 
MISCHE  UMWELTTECHNIK). 

DECHEMA,     Frankfurt     am     Main     (Germany, 


F.R.). 

G.  Kreysa. 

Chemie-Ingenieur-Technik  CITEAH,  Vol.  62,  No. 

5,   p   357-365,  May   1990.    14  fig,   2  tab,  44  ref. 

Descriptors:  'Electrochemistry,  'Environmental 
protection,  'Wastewater  treatment,  Chlorides, 
Dichloroacetic  acid,  Electrolysis,  Industrial 
wastewater,  Membrane  processes. 

Electrochemical  processes  can  contribute  consid- 
erably to  environmental  protection  by  means  of 
waste  purification  processes  and  production  inte- 
grated waste  minimization.  Examples  are  used  to 
illustrate  electrochemical  gas  purification,  purifica- 
tion of  metal  containing  wastewaters,  and  the  elec- 
trolytic decomposition  of  neutral  salt  solutions.  As 
examples  of  production-integrated  environmental 
protection,  this  article  considers  fluidized  bed  elec- 
trolysis, membrane  processes  for  alkali  chloride 
electrolysis,  and  electroreduction  of  dichloroacetic 
acid.  (Author's  abstract) 
W90-10175 


SLURRY  MIXING  WITH  IMPELLERS:  PART 
1.  THEORY  AND  PREVIOUS  RESEARCH. 

AFRC  Inst,  of  Engineering  Research,  Silsoe  (Eng- 
land). Welfare  Science  Div. 
T.  R.  Cumby. 

Journal  of  Agricultural  Engineering  Research 
JAERA2,  Vol.  45,  No.  3,  p  157-173,  March  1990.  4 
fig,  3  tab,  48  ref. 

Descriptors:  'Farm  wastes,  'Hydraulic  machinery, 
'Impellers,  'Mathematical  studies,  'Slurries, 
•Wastewater  treatment,  Mathematical  equations, 
Mixing,  Wastewater  treatment  facilities. 

Mixing  is  essential  for  effective  aerobic  or  anaero- 
bic treatment  of  farm  slurries,  but  can  add  signifi- 
cantly to  the  fixed  and  variable  costs  of  such 
treatments.  Rotating  impellers  are  frequently  used 
for  mixing  but  their  efficiency  depends  strongly  on 
the  relationships  between  their  diameter,  shape  and 
speed.  Previous  research  studies  have  attempted  to 
explore  these  relationships  with  agricultural  slur- 
ries in  laboratory  and  pilot-scale  mixing  experi- 
ments, but  none  has  used  volumes  greater  than  1  cu 
m.  Hence  substantial  scale-up  factors  are  required 
to  apply  the  results  to  full-size  systems  which  may 
be  1000  cu  m  or  more,  and  therefore  slurry  mixer 
design  based  on  present  research  findings  is  suscep- 
tible to  large  errors.  To  provide  a  better  basis  for 
mixer  scale-up,  the  appropriate  theories  of  impeller 
design  are  discussed  and  various  alternative  expres- 
sions for  scale-up  of  impellers  are  compared.  The 
problems  in  determining  the  impeller  Reynolds 
number  are  also  discussed  and  the  most  appropri- 
ate method  is  identified  for  large-scale  mixing  ex- 
periments. Also,  a  novel  expression  is  derived  to 
assess  the  effectiveness  of  slurry  mixers.  (Author's 
abstract) 
W90-10179 


MODEL  OF  THE  VERTICAL  DISTRIBUTION 
OF  SOLIDS  DURING  SLURRY  MIXING. 

AFRC  Inst,  of  Engineering  Research,  Silsoe  (Eng- 
land). Buildings  and  Livestock  Div. 
T.  R.  Cumby,  and  N.  K.  H.  Slater. 
Journal    of    Agricultural    Engineering    Research 
JAERA2,  Vol.  45,  No.  3,  p  187-207,  March  1990. 
10  fig,  4  tab,  15  ref. 

Descriptors:  'Hydraulic  machinery,  'Mixing, 
'Model  studies,  'Slurries,  'Wastewater  treatment, 
Flow  velocity,  Impellers,  Mathematical  equations, 
Mathematical  models,  Settling,  Turbines. 

A  theoretical  description  is  derived  for  the  distri- 
bution of  solids  that  are  imperfectly  mixed  in  a 
tank  by  an  impeller.  The  main  assumptions  are  that 
all  particles  settle  at  the  same  constant  rate,  and 
that  the  mixing  effect  of  the  impeller  can  be  char- 
acterized by  a  turbulent  diffusivity  term.  The  re- 
sultant mathematical  model  predicts  the  local 
solids  concentration  at  any  depth  within  the  liquid 
under  conditions  of  partial  mixing.  The  model  does 
not  indicate  any  lateral  concentration  gradients. 
The  model  was  tested  experimentally  with  pig 
slurry  in  a  cylindrical  tank  of  10.8  cu  m  capacity. 
The  mixer  was  a  vertical  axis,  concentric,  disc 


turbine  impeller  of  diameter  equal  to  16%  of  the 
tank  diameter,  and  was  operated  at  three  speeds. 
The  model  satisfactorily  predicted  solids  distribu- 
tion at  the  slowest  speed,  but  not  at  the  faster 
speeds.  It  cannot,  therefore,  be  recommended  for 
wider  use  for  slurries,  but  the  approach  may  merit 
further  consideration  for  solid-liquid  systems  with 
a  smaller  range  of  solids  settling  velocities.  The 
results  indicated  that  the  resuspension  of  settled 
solids  was  probably  a  stepwise  process  and  that 
zones  of  different  turbulence  levels  resulted  from 
the  shear-thinning  properties  of  the  slurry.  It  was 
therefore  concluded  that  cheaper  slurry  mixing 
may  be  achieved  by  using  two-part  mixers:  a  small 
high-speed  impeller  to  maintain  particles  in  suspen- 
sion and  a  large  slow  impeller  to  initially  lift  the 
particles.  (Author's  abstract) 
W90-10180 


CONVEX  BLADED  MIXED  FLOW  (CBMF)  IM- 
PELLER: A  HIGH  PERFORMANCE  AGITA- 
TOR FOR  MIXING  SLURRIES. 

Cambridge  Univ.  (England).  Dept.  of  Chemical 

Engineering. 

K.  Niranjan,  A.  B.  Pandit,  C.  D.  Rielly,  J.  F. 

Davidson,  and  T.  R.  Cumby. 

Journal    of    Agricultural    Engineering    Research 

JAERA2,  Vol.  45,  No.  3,  p  225-239,  March  1990. 

11  fig,  2  tab,  15  ref.  AFRC  Grant  LRG5. 

Descriptors:  'Farm  wastes,  'Hydraulic  machinery, 
•Impellers,  'Mixing,  'Slurries,  'Wastewater  treat- 
ment, Aeration,  Performance  evaluation,  Turbines. 

Studies  on  the  utility  of  the  convex  bladed  mixed 
flow  (CBMF)  impeller  to  mix  and  aerate  pig  slurry 
are  described.  The  power  consumption  character- 
istics were  determined  in  aerated  and  unaerated  pig 
slurry,  on  the  laboratory  scale  (tank  diame- 
ter=0.29  m,  impeller  diameter =0.098  m);  these 
characteristics  were  compared  with  experimental 
data  for  a  Rushton  turbine  and  a  pitched-bladed 
turbine  of  the  same  diameter.  In  farm  scale  experi- 
ments (tank  diameter =2. 5  m,  impeller  diame- 
ter=0.83  m),  the  power  consumption  and  solid 
suspension  characteristics  of  the  CBMF  impeller 
were  studied  using  unaerated  pig  slurry:  the  per- 
formance of  the  CBMF  impellers  was  compared 
with  earlier  data  for  a  Rushton  turbine  and  a 
pitched-bladed  impeller  in  a  tank  of  the  same  size. 
The  CBMF  impeller  effectively  maintained  a  high 
level  of  homogeneity  in  the  slurry.  To  maintain  the 
mixing  index  at  a  typical  value  of  0.025,  the  CBMF 
impeller  consumed  13%  of  the  power  reported  for 
the  pitched-bladed  turbine  and  only  1.5%  of  that 
reported  for  the  Ruston  turbine.  It  should  be  said 
that  there  was  a  2  year  interval  between  the  earlier 
tests  carried  out  using  the  Rushton  turbine  and 
pitched-bladed  turbine,  and  the  present  work, 
These  comparisons  must  therefore  be  interpreted 
in  the  light  of  the  complexities  associated  with  the 
characterization  of  the  two  slurries:  the  slurry  used 
to  test  the  CBMF  impeller,  and  that  used  by  the 
earlier  workers  to  test  the  performance  of  the 
pitched-bladed  turbine  and  the  Rushton  turbine 
Notwithstanding  marginal  differences  betweer 
some  of  their  properties,  the  slurries  could  be 
regarded  as  being  similar  in  all  respects,  thereby 
justifying  the  comparisons.  Both  the  slurries  were 
drawn  from  the  same  piggery  and  their  properties 
especially  those  relevant  to  mixing-density,  Theo- 
logical behavior,  concentration  of  solids  and  then 
size  distribution-were  not  significantly  different 
(Author's  abstract) 
W90-10181 


HEAVY  METAL  REMOVAL  WITH  LIGNIN. 

Metallurgical  and  Engineering  Consultants  (India 

Ltd.,  Ranchi.  Environmental  Engineering  Div. 

K.  V.  R.  Verma,  T.  Swaminathan,  and  P.  V.  R. 
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fig,  4  tab,  18  ref. 

Descriptors:  'Heavy  metals,  'Industria 
wastewater,  'Lignin,  'Pulp  and  paper  industry 
'Wastewater  treatment,  Cadmium,  Copper 
Metals,  Sorption. 
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Use  of  lignin  to  remove  copper  and  cadmium 
removal  from  pulp  and  paper  industry  wastewater 
was  explored  as  a  low-cost  treatment  alternative. 
The  optimum  pH  for  maximum  metal  removal  was 
5.5  for  copper  (1.2  mg/gm  lignin)  and  6.5  for 
cadmium  (2.1  mg/gm  lignin).  Below  pH  2.0  and 
above  pH  7.0  Cu  removal  was  almost  nil;  above 
pH  7.5  Cd  removal  was  almost  nil.  At  alkaline  pH, 
metal  hydroxides  precipitated.  The  optimum  con- 
tact time  was  1  hr.  Hydrogen  ions  were  released 
during  metal  removal,  reducing  metal  removal 
near  negligibility.  This  was  attributed  to  breakage 
of  the  metal-lignin  bond.  The  threshold  lignin  dose 
was  dependent  on  the  metal  concentration:  2.5  and 
5.0  g/L  lignin  for  initial  metal  concentrations  of  10 
and  20  mg/liter  metal,  respectively.  Smaller  lignin 
particles  sorbed  metal  better  than  larger  particles, 
but  the  effect  was  marginal.  Maintenance  of  con- 
stant optimum  pH  increased  metal  removal  effi- 
ciencies by  38%  for  Cu  and  by  125%  for  Cd. 
(Cassar-PTT) 
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OXYGEN  TRANSPORT  THROUGH  AQUATIC 
MACROPHYTES:  THE  ROLE  IN 

WASTEWATER  TREATMENT. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
K.  R.  Reddy,  E.  M.  D'Angelo,  and  T.  A.  DeBusk. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  2,  p  261-267,  April/June  1990.  3  fig,  6  tab, 
39  ref. 

Descriptors:  *Aquatic  plants,  'Biological 
wastewater  treatment,  'Macrophytes,  *Oxygen 
transfer,  'Wastewater  treatment,  Aeration,  Arrow- 
heads, Denitrification,  Nitrification,  Nitrogen  re- 
moval, Pennywort,  Pickerelweeds,  Ponds,  Second- 
ary wastewater  treatment,  Water  hyacinth. 

Laboratory  experiments  were  conducted  to  deter- 
mine the  effectiveness  of  three  floating  and  six 
emergent  aquatic  macrophytes  in  improving  do- 
mestic wastewater  quality,  based  on  their  capac- 
ities for  oxygen  transport  into  the  effluent.  Oxygen 
transport  into  the  rooting  zone  of  the  plants  cre- 
ated an  oxidized  microenvironment,  stimulating  C 
and  N  transformations.  Plants  were  cultured  in 
flasks  containing  deoxygenated  primary  and  sec- 
ondary sewage  effluent  for  an  8-day  period.  Two 
floating  plants,  pennywort  and  water  hyacinth,  and 
the  emergent  plants  pickerelweed  and  common 
arrowhead  were  superior  in  improving  primary 
sewage  effluent  quality  be  reducing  BOD  up  to 
88%,  ammonium-N  up  to  77%,  and  increasing 
dissolved  oxygen  up  to  6.1  mg/liter.  Nitrification 
rates  in  pennywort  systems  and  water  hyacinth 
systems  were  in  the  range  of  12  to  47  kg  ammoni- 
um-N/ha/day.  Oxygen  transport  through  plants 
accounted  for  up  to  90%  of  the  total  oxygen 
transported  into  the  effluent.  In  separate  batch 
experiments,  the  effectiveness  of  diffuse  mechani- 
cal aeration  (5  and  50  ml  air/min)  and  of  biological 
aeration  on  the  rate  of  contaminant  removal  from 
deoxygenated  primary  sewage  effluent  were  com- 
pared fora  26-day  period.  Biological  and  mechani- 
cal aeration  produced  similar  BOD  removal.  First- 
order  reaction  rate  constants  for  BOD  removal 
were  from  0.0066  to  0.0079/hr  and  from  0.0041  to 
0.005 1/hr  for  biological  and  mechanical  aeration, 
respectively.  Rate  constants  for  ammonium-N  re- 
moval were  from  0.0024  to  0.0107/hr  for  the  plant 
treatments.  Virtually  complete  BOD  removal  oc- 
curred in  biological  and  mechanical  aeration  treat- 
ments within  20  days.  (Author's  abstract) 
W90-10190 


PROCESSES  OF  IRON  AND  MANGANESE  RE- 
TENTION IN  LABORATORY  PEAT  MICRO- 
COSMS SUBJECTED  TO  ACID  MINE  DRAIN- 
AGE. 

Villanova  Univ.,  PA.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10195 


EFFECT  OF  NITRATE  AND  ORGANIC 
MATTER  UPON  MOBILITY  OF  SELENIUM 
IN  GROUNDWATER  AND  IN  A  WATER 
TREATMENT  PROCESS. 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5B. 


W90-10201 


BULKING     SLUDGE     CAUSING     BACTERIA 

FROM   SEWAGE   TREATMENT   PLANTS:   II. 

GROWTH  PHYSIOLOGY  OF  FILAMENTOUS 

BACTERIA      (BLAHSCHLAMM      VERURSA- 

CHENDE  BAKTERIEN  AUS  KLARANLAGEN. 

II.  WACHSTUMSPHYSIOLOGIE  FADENFOR- 

MIGER  BAKTERIEN). 

Technische  Univ.  Berlin  (Germany,  F.R.).  Dept. 

of  Hygiene. 

M.  Ziegler,  and  W.  Dott. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,  Vol.  23,  No.  2,  p  49-57,  April  1990.  11 

fig,  3 1  ref.  English  summary. 

Descriptors:  'Bacteria,  'Biological  wastewater 
treatment,  'Bulking  sludge,  'Wastewater  treat- 
ment, Ammonium,  Carbohydrates,  Filamentous 
bacteria,  Growth  kinetics,  Hydrogen  ion  concen- 
tration, Nitrates,  Nutrient  requirements,  Phos- 
phates, Sewage  bacteria. 

Growth  investigations  were  carried  out  with  rep- 
resentative isolates  of  the  six  groups  of  filamentous 
bacteria:  type  021  N,  Sphaerotilus  natans,  Halisco- 
menobacter  hydrossis,  nocardioform  Actinomy- 
cetes,  pigmented  colonies,  and  Bacillus  sp.  The 
influence  of  different  concentrations  of  fructose, 
peptone,  lactate,  acetate,  ammonium,  nitrate,  phos- 
phate, calcium,  thiosulfate,  sulfide,  and  other  pa- 
rameters like  temperature  and  pH  on  the  amount  of 
bacterial  dry  mass  and  the  morphology  of  filamen- 
tous bacteria  was  examined.  It  was  found  that  these 
various  parameters  influenced  the  growth  and 
morphology  of  the  chosen  isolates  in  different 
ways.  (Author's  abstract) 
W90- 10206 


COMBINED  PRETREATMENT  OF  INDUSTRI- 
AL CHEMICAL  WASTE  WATERS  USING  HY- 
DROGEN PEROXIDE  OXIDATION  AND  SUB- 
SEQUENT ACTIVATED  CARBON  ADSORP- 
TION (KOMBINIERTE  VORBEHANDLUNG 
VON  ABWASSERN  AUS  DER  CHEMISCHEN 
INDUSTRIE  DURCH  WASSERSTOFFPEROX- 
IDE-OXIDATION  UND  NACHFOLGENDE  AK- 
TTVKOHLEADSORPTION). 
Standoz  A.G,  Basel  (Switzerland).  Zentrale  Urn- 
weltschutzlaboratorien. 
U.  Gruntz,  and  A.  Wyss. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWABAQ,  Vol.  23,  No.  2,  p  58-61,  April  1990.  6 
fig,  2  tab,  12  ref.  English  summary. 

Descriptors:  'Activated  carbon,  'Chemical 
wastewater,  'Hydrogen  peroxide,  'Industrial 
wastewater,  'Oxidation,  'Wastewater  treatment, 
Activated  sludge  process,  Adsorption,  Agricultur- 
al chemicals,  Chemical  oxygen  demand,  Dye  in- 
dustry wastes,  Filtration,  Pretreatment  of 
wastewater. 

Good  biodegradable  chemical  wastewaters  with 
<  2000  mg/L  total  organic  carbon  were  purified  at 
low  cost  in  an  activated  sludge  plant.  To  achieve 
the  required  eliminations,  some  wastewaters  had  to 
be  pretreated.  The  pretreatment  with  hydrogen 
peroxide  and  subsequent  activated  carbon  filtration 
was  tested  for  wastewaters  from  dyestuff  produc- 
tion and  agrochemical  production.  Low  dosages  of 
hydrogen  peroxide  increased  the  portion  which 
was  adsorbed  well  on  activated  carbon.  Higher 
dosages  improved  the  biodegradability  by  simulta- 
neous decrease  of  the  portion  which  was  adsorbed 
well.  The  activated  carbon  filtration  of  the 
wastewaters  oxidized  with  0.43  g  hydrogen  perox- 
ide/g  COD  preferentially  removed  the  refractory 
substances.  To  test  different  degrees  of  pretreat- 
ment and  to  estimate  material  use,  the  pretreated 
wastewaters  were  fed  into  an  activated  sludge  pilot 
plant  The  materials  required  for  the  partial  oxida- 
tion followed  by  activated  carbon  adsorption  were 
lower  than  for  either  treatment  method  separately. 
(Author's  abstract) 
W90- 10207 


BRICK  SEWER  LIFE  EXTENDED. 

Brown  and  Caldwell,  Seattle,  WA. 
P.  A.  Brunner,  and  M.  O'Neal. 


Water  Engineering  and  Management  WENMD2, 
Vol.  137,  No.  4,  p  30-49,  April  1990.  2  fig. 

Descriptors:  'Inspection,  'Municipal  wastewater, 
'Pipelines,  'Seattle,  'Sewers,  'Storm  wastewater, 
♦Tunnel  failure,  'Tunnel  linings,  'Water  transport, 
Conduits,  Underground  structures,  Washington, 
Wastewater  disposal. 

Analysis  of  brick-sewer  performance  and  an  under- 
standing of  failure  mechanisms  have  saved  Seattle, 
Washington  more  than  forty  million  dollars  in 
major  rehabilitation  costs.  A  finite  element  model 
of  a  brick  conduit  was  developed  and  used  to 
evaluate  vertical  earth  loads  with  varying  side  and 
bedding  support  conditions  and  internal  pressure 
due  to  surcharging.  Estimates  were  made  of  the 
load  carrying  capacity  of  the  timber  sets  and  lag- 
ging. Geological  models  of  earth  loading  on  buried 
conduits  and  tunnels  were  reviewed  to  determine 
the  possible  range  of  earth  loading  that  might  exist. 
Brick  and  mortar  samples  were  obtained  by  coring 
and  analyzed  for  shear,  tensile  and  compression.  It 
was  determined  that  vertical  earth  loads  that  did 
not  exist  at  the  time  of  construction,  which  oc- 
curred from  1890  through  1930,  were  being  trans- 
ferred to  the  brick  sewers.  A  walk-through  inspec- 
tion was  conducted  in  the  60-90  inch  in  diameter 
sewers  for  the  purpose  of  identifying  specific  de- 
fects, establish  subsequently  monitoring  stations 
and  collect  water  samples.  Sewers  smaller  than  54 
inches  in  diameter  will  require  the  use  of  remote 
inspection  techniques.  Condition  assessment  per- 
formed found  the  sewers  to  be  in  good  shape.  It 
was  recommended  that  frequent  inspections  will 
provide  early  indications  of  change.  (Feder-PTT) 
W90-10218 


FIELD  MEASUREMENTS  OF  THE  HYDRAU- 
LIC RESISTANCE  OF  SANITARY  SEWERS. 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

R.  Gerard,  R.  Bouthillier,  and  J.  Besmehn. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  6,  p  936-944,  December  1989.  6  fig,  4 
tab,  13  ref. 

Descriptors:  'Field  tests,  'Flow  resistance,  'Hy- 
draulic roughness,  'Sanitary  wastewater,  'Sewer 
hydraulics,  Alberta,  Concrete  pipes,  On-site  data 
collections,  Pipes,  Suburban  areas. 

Measurements  of  the  in-service  hydraulic  rough- 
ness of  some  33  lengths  of  small  suburban  sanitary 
sewers  are  reported,  to  aid  in  the  development  of 
new  guidelines  in  Alberta,  Canada.  Attention  was 
confined  to  Polyvinyl  chloride  and  concrete  be- 
cause these  are  the  most  common  materials  cur- 
rently used  for  new  suburban  sanitary  sewers  in 
Alberta.  The  test  results  indicate  that  the  hydraulic 
roughness  used  in  design  should  vary  with  pipe 
slope,  material,  and  the  proportion  of  the  design 
flow  that  is  dry-weather  flow.  In  particular,  the 
typical  design  roughness  currently  recommended 
seems  low  for  low  slope  sewers,  but  high  for  those 
with  slopes  greater  than  about  1%.  The  tests  re- 
vealed that  sewers  installed  below  the  usual  recom- 
mended minimum  slope  were  operating  as  success- 
fully as  those  of  steeper  slope,  which  implies  that 
the  current  minimum-slope  recommendations  may 
be  too  conservative.  It  is  suggested  that  the  specifi- 
cation of  minimum  slope  by  using  a  specified  mini- 
mum velocity  be  replaced  with  either  a  specified 
boundary  shear  or  a  minimum  slope  specification 
designed  to  eliminate  ponding  in  the  sewer.  Sever- 
al augmented-flow  tests  were  also  carried  out 
which  confirmed  that  the  variation  in  effective 
roughness  with  depth  is  much  stronger  than  is 
usually  assumed.  They  also  showed  that  there  is  a 
significant  hysteresis  in  the  roughness  variation  on 
the  rising  and  falling  limbs  of  a  hydrograph.  (Au- 
thor's abstract) 
W90-10234 


PARACHLOROPHENOL  DEGRADATION 

USING  BIOAUGMENTATION. 

Akron   Univ.,   OH.   Dept.   of  Civil   Engineering. 
M.  S.  Kennedy,  J.  Grammas,  and  W.  B.  Arbuckle. 
Research  Journal  of  the  Water  Pollution  Control 
Federation  JWPFA5,  Vol.  62,  No.  3,  p  227-233, 
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May /June  1990.  9  fig,  2  tab,  14  ref. 

Descriptors:  •Biodegradation,  'Biological 

wastewater  treatment,  'Chlorinated  hydrocarbons, 
•Microbial  degradation,  'Parachlorophenol, 
•Phenols,  •Wastewater  treatment,  Degradation, 
Kinetics,  Mathematical  models,  Model  studies. 

Chemostats  containing  unacclimated  biomass  were 
subjected  to  spiked  inputs  of  parachlorophenol  (4- 
CP)  and  supplemented  with  varying  amounts  of  4- 
PC  degrading  culture.  Without  bioaugmentation, 
4-PC  degradation  was  negligible.  Accelerated  4- 
PC  removal  rates  were  observed  in  reactors  sup- 
plemented with  4-PC  degrading  biomass.  Bioaug- 
mentation test  results  were  used  to  verify  a  kinetic 
model  incorporating  the  Haldane  equation  for  mi- 
crobial growth  and  separate  metabolic  require- 
ments for  supplemental  and  indigenous  microbial 
populations.  Accurate  short-term  predictions  of  re- 
actor performance  were  achieved  using  the  model. 
For  simulations  longer  than  10  hours,  model  pre- 
dictions deviated  from  experimental  results.  (Au- 
thor's abstract) 
W90- 10309 


ANAEROBIC  BIODEGRADABILITY  AND 
TOXICITY  OF  HYDROGEN  PEROXIDE  OXI- 
DATION PRODUCTS  OF  PHENOLS. 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

Y.  T.  Wang,  and  J.  L.  Latchaw. 
Research  Journal  of  the  Water  Pollution  Control 
Federation  JWPFA5,  Vol.  62,  No.  3,  p  234-238, 
May/June  1990.  5  fig,  5  tab,  17  ref.  U.S.  Depart- 
ment of  the  Interior  project  87-03. 

Descriptors:  *Anaerobic  conditions,  •Biodegrada- 
tion, 'Biological  wastewater  treatment,  •Hydro- 
gen peroxide,  'Phenols,  'Toxicity,  'Wastewater 
treatment,  Activated  carbon,  Cresol,  Degradation, 
Dinitrophenol,  Methane,  Microbial  degradation. 

The  anaerobic  biodegradability  and  toxicity  of  oxi- 
dation products  of  two  phenolic  compounds  (o- 
cresol  and  2,4-dinitrophenol)  reacted  with  hydro- 
gen peroxide  were  evaluated  in  batch  methano- 
genic  cultures.  The  reaction  products  of  o-cresol 
under  high  doses  of  hydrogen  peroxide  were  bio- 
degradable to  methane  and  the  biodegradable  frac- 
tion increased  with  increasing  dose  of  hydrogen 
peroxide.  The  reaction  products  of  o-cresol  under 
low  doses  of  hydrogen  peroxide  were  inhibitory 
and  were  not  degraded  to  methane.  However,  the 
inhibition  was  reduced  and  conversion  of  biode- 
gradable products  to  methane  was  noted  after  ap- 
plying powdered  activated  carbon.  Sufficient  oxi- 
dation also  reduced  the  toxicity  of  2,4-dinitro- 
phenol to  a  phenol-enriched  methanogenic  culture. 
(Author's  abstract) 
W90-10310 


DENITRIFICATION  IN  A  MOVING  BED 
UPFLOW  SAND  FILTER. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

B.  Koopman,  C.  M.  Stevens,  and  C.  A. 

Wonderlick. 

Research  Journal  of  the  Water  Pollution  Control 

Federation  JWPFA5,  Vol.  62,  No.  3,  p  239-245, 

May /June  1990.  8  fig,  4  tab,  12  ref. 

Descriptors:  'Biochemical  oxygen  demand,  'Deni- 
trification,  'Nitrates,  'Nitrites,  'Sand  filters, 
•Wastewater  treatment,  Hydraulic  loading,  Metha- 
nol, Nitrogen. 

The  denitrification  performance  of  a  moving  bed 
upflow  sand  filter  with  methanol  added  as  a  carbon 
source  was  evaluated.  Hydraulic  loading  rates 
were  varied  between  3.4  and  1 1.0  m/d  and  influent 
N02  +  N03-N  concentrations  of  up  to  22  g/cu  m 
were  tested.  The  turnover  rate  of  the  sand  bed 
ranged  between  0.4  and  3.8  bed  volumes/d.  Com- 
plete denitrification  (effluent  N02  +  N03-N  <  or 
=  1.0  g/cu  m)  was  obtained  at  daily  loadings  of  up 
to  2.7  kg/cu  m  total  equivalent  N03-N.  The  mini- 
mum methanol  dosage  required  for  complete  deni- 
trification was  in  the  range  of  3.3-3.5  g  methanol/g 
total  equivalent  N03-N.  Methanol  leakage,  as  evi- 
denced by  an  increase  of  BOD-5  across  the  filter, 


was  negligible  at  dosages  of  3.5  g/g  total  equiva- 
lent N03-N  or  less.  (Author's  abstract) 
W90-10311 


DIAGRAM  FOR  DESIGNING  AND  OPERAT- 
ING SECONDARY  CLARIFIERS  ACCORDING 
TO  THE  THICKENING  CRITERION. 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
T.  M.  Keinath. 

Research  Journal  of  the  Water  Pollution  Control 
Federation  JWPFA5,  Vol.  62,  No.  3,  p  254-258, 
May /June  1990.  5  fig,  8  ref. 

Descriptors:  *Activated  sludge  process,  'Clarifi- 
ers,  'Design  standards,  'Project  planning,  'Sec- 
ondary wastewater  treatment,  'Wastewater  facili- 
ties, 'Wastewater  treatment,  Charts,  Costs,  Eco- 
nomic aspects,  Process  control,  Sludge  thickening, 
Wastewater  management. 

A  broadly  applicable  design  and  operations  chart 
for  activated  sludge  secondary  clarifiers  was  devel- 
oped. The  procedure  for  using  the  chart  both  by 
design  engineers  and  treatment  plant  operators  was 
illustrated  using  several  examples.  These  show  that 
the  chart  can  be  used  with  ease  for  designing  a 
secondary  clarifier  according  to  the  thickening  cri- 
terion and  evaluating  various  economic  trade-offs 
to  determine  a  cost-effective  design.  The  oper- 
ations examples  showed  how  return  sludge  flow 
rate  or  step  feed  control  strategies  can  be  imple- 
mented to  ameliorate  thickening  overloaded  condi- 
tions in  an  operating  secondary  clarifier.  (Author's 
abstract) 
W90-10313 


DENITRIFICATION  IN  A  BATCH 

WASTEWATER  TREATMENT  SYSTEM  USING 
SEQUESTERED  ORGANIC  SUBSTANCES. 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

W.  L.  Jones,  E.  D.  Schroeder,  and  P.  A.  Wilderer. 
Research  Journal  of  the  Water  Pollution  Control 
Federation  JWPFA5,  Vol.  62,  No.  3,  p  259-267, 
May/June  1990.  9  fig,  4  tab,  27  ref. 

Descriptors:  'Batch  treatment,  'Denitrification, 
'Nitrification,  'Wastewater  treatment,  Aeration, 
Biological  wastewater  treatment,  Chemical  treat- 
ment, Nitrates,  Nitrites,  Nitrogen  fixing  bacteria, 
Nitrogen  removal,  Wastewater  facilities. 

A  process  incorporating  sequencing  batch  reactors 
for  organic  removal  and  denitrification  and  a  fixed- 
film  device  for  nitrification  was  investigated  in  a 
bench-scale  study.  Emphasis  was  placed  on  the 
phenomena  of  sequestering  of  organic  material  and 
its  later  use  as  an  electron  donor  for  denitrification. 
Parameters  varied  to  optimize  system  performance 
included  the  nature  of  the  carbon  source,  the  oper- 
ating scheme  during  organic  removal,  and  the 
nature  of  the  nitrified  feed  stream  to  the  denitrifi- 
cation stage.  It  was  concluded  that  aeration  for 
organic  removal  should  be  provided  only  until 
total  organic  carbon  and  oxygen  respiration  stabi- 
lize, providing  a  residual  source  of  electron  donor 
for  later  denitrification.  A  small  amount  of  nitrite 
in  the  denitrification  feed  stream  resulted  in  a 
robust  population  of  organisms  capable  of  reducing 
nitrite  faster  than  nitrate,  resulting  in  a  30%  in- 
crease in  the  denitrification  rate  over  systems  fed 
only  nitrate  as  an  electron  acceptor.  (Author's 
abstract) 
W90-10314 


OPERATION  OF  A  THREE-STAGE  SBR 
SYSTEM  FOR  NITROGEN  REMOVAL  FROM 
WASTEWATER. 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

W.  L.  Jones,  P.  A.  Wilderer,  and  E.  D.  Schroeder. 
Research  Journal  of  the  Water  Pollution  Control 
Federation  JWPFA5,  Vol.  62,  No.  3,  p  268-274, 
May/June  1990.  4  fig,  4  tab,  28  ref.  CEE  Grant 
8200794. 

Descriptors:  'Denitrification,  'Nitrification,  'Ni- 
trogen removal,  'Sequencing  batch  reactors, 
•Wastewater  treatment,  Batch  treatment,  Carbon 
removal,  Fixed  film  processes,  Nitrates,  Nitrites. 


Bench-scale  and  pilot-scale  experiments  were  con- 
ducted to  investigate  the  feasibility  of  a  three-stage 
sequencing  batch  reactor  (SBR)  process  for  carbon 
and  nitrogen  removal.  Carbon  removal  was  carried 
out  in  SBR  operated  under  high  loading  conditions 
(Stage  1).  Nitrification  was  accomplished  in  a 
fixed-film  reactor  (Stage  2),  the  effluent  from 
which  was  returned  to  the  SBR  for  denitrification 
(Stage  3).  Under  both  laboratory  and  field  condi- 
tions, it  was  shown  that  sequestered  substances 
remaining  after  completion  of  Stage  1  process  may 
increase  the  denitrification  rates  by  as  much  as  an 
order  of  magnitude  over  true  endogenous  rates.  To 
ameliorate  the  development  of  a  nitrite  peak  during 
denitrification,  selection  methods  should  be  used 
that  promote  the  growth  of  true  denitrifiers.  The 
overall  nitrogen  removal  capacity  of  the  system  is 
limited  to  about  75%,  not  as  a  result  of  kinetic 
limitations  but  because  of  the  necessity  of  retaining 
influent  nitrogen  in  the  settled  sludge  from  the  first 
stage.  (Author's  abstract) 
W90-10315 


ECONOMIC  EVALUATION  OF  INDIRECT 
SLUDGE  DRYING  PRIOR  TO  INCINERATION 
PROCESSES. 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

S.  Schwarz,  T.  J.  Overcamp,  and  T.  M.  Keinath. 
Research  Journal  of  the  Water  Pollution  Control 
Federation  JWPFA5,  Vol.  62,  No.  3,  p  275-281, 
May/June  1990.  5  fig,  2  tab,  23  ref.  DOE  Contract 
W-31-109-Eng-38,  Argonne  National  Laboratory 
Subcontract  41 182401. 

Descriptors:  *Cost  analysis,  *Economic  aspects, 
•Incineration,  *Sludge  drying,  'Wastewater  treat- 
ment, Cost-benefit  analysis,  Wastewater  manage- 
ment, Wastewater  treatment  facilities. 

An  economic  evaluation  of  the  partial  drying  of 
sewage  sludge  prior  to  sludge  incineration  was 
made  for  four  different  systems  incorporating  indi- 
rect sludge  dryers.  Two  of  these  designs  used 
mechanical  vapor  recompressors  to  heat  the 
dryers.  The  sludge  used  in  most  of  the  calculations 
was  an  anaerobically  digested  sludge  with  a  50% 
volatile  content  that  was  dewatered  with  conven- 
tional equipment  to  a  solids  content  of  23  to  25%. 
The  costs  of  these  processes  were  compared  with 
the  cost  of  conventional  sludge  incineration  using  a 
fluidized-bed  furnace  with  waste  energy  recovery. 
The  results  show  that  the  unit  costs  for  the  system 
designs  incorporating  sludge  drying  generally  are 
lower  than  those  for  the  base  case  of  conventional 
incineration.  As  plant  size  increases,  the  processes 
that  incorporate  drying  are  increasingly  less  expen- 
sive than  the  base  case.  The  economic  advantage 
gained  by  sludge  drying  is  even  more  attractive 
when  compared  with  present  day  sludge  inciner- 
ation practice  in  which  inefficient  multihearth  in- 
cinerators are  used  without  waste  energy  recovery 
System  designs  using  hollow-disk  dryers  are  less 
expensive  than  those  using  thin-film  dryers.  Non- 
ethless,  the  choice  of  the  dryer  should  also  include 
a  consideration  of  factors  such  as  its  operatinj 
characteristics.  For  example,  the  short  residence 
time  of  the  sludge  in  a  thin-film  dryer  may  be 
advantageous  in  adjusting  to  changes  in  operatinj 
conditions.  For  larger  plants,  use  of  a  mechanica 
vapor  recompressor  (MVR)  is  competitive  will 
other  options  in  which  the  sludge  dryer  is  heatec 
with  steam  produced  in  a  waste  heat  boiler.  Use  o 
MVR  offers  the  possibility  of  drying  a  sludge  a 
one  site  while  either  incinerating  it  at  another,  oi 
using  it  as  a  supplemental  industrial  fuel  or  a  soi 
conditioner.  This  may  be  advantageous  for  smallei 
plants  or  for  plants  that  cannot  incinerate  sludgi 
due  either  to  local  regulations  or  the  costs  o 
operating  small  incineration  systems.  Sludgi 
drying  prior  to  incineration  can  be  economicall; 
attractive  when  compared  with  conventional  incin 
eration.  (Sand-PTT) 
W90-10316 


HIGH-RATE  COLIFORM  DISINFECTION  Ol 
STORMWATER  OVERFLOW. 

Illinois  Inst,  of  Tech.,  Chicago.  Dept.  of  Environ 

mental  Engineering. 

C.  N.  Haas,  K.  Longley,  and  T.  Selfridge. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ultimate  Disposal  Of  Wastes — Group  5E 


Research  Journal  of  the  Water  Pollution  Control 
Federation  JWPFA5,  Vol.  62,  No.  3,  p  282-287, 
May/June  1990.  3  fig,  5  tab,  17  ref. 

Descriptors:  •Chlorination,  *Coliforms,  'Disinfec- 
:ion,  *Storm  water  overflow,  'Wastewater  treat- 
nent,  Bacteria,  California,  Microbiological  studies, 
Oakland,  Pilot  plants. 

rhe  treatment  of  stormwater  or  combined  over- 
lows  is  a  major  engineering  problem  for  many 
Municipalities.  Among  the  pollutants  that  must  be 
reated  in  such  wastes  are  microbial  pathogens,  and 
n  some  situations  these  may  be  the  only  pollutants 
)f  concern.  Disinfection  is  the  only  unit  process  in 
vater  or  wastewater  treatment  whose  sole  objec- 
ive  is  pathogen  destruction.  For  utilities  in  which 
inticipated  stormwater  overflows  are  of  high  in- 
ensity,  but  occur  only  rarely,  the  use  of  a  low 
lapital  cost  disinfection  process  is  highly  desirable. 
Vhile  chlorination  is,  in  general,  of  low  capital 
:ost  relative  to  other  disinfection  processes,  the 
iconomic  utilization  of  chlorine  in  such  applica- 
ions  favors  th  eminimization  of  detention  time, 
rhus,  it  is  desirable  to  examine  the  extent  to  which 
i  high-dose,  short  contact  time  chlorination  proc- 
:ss  might  be  effective  as  a  treatment  for  these 
treams.  This  study  analyzes  the  results  of  a  set  of 
lilot-plant  studies  conducted  at  the  East  Bay  Mu- 
icipal  Utility  District  of  Oakland,  California,  as 
art  of  its  wet  weather  program  to  assess  the 
easibility  of  such  a  process  and  to  define  design 
larameters.  Results  from  these  pilot  studies  indi- 
ate  that  it  is  feasible  to  disinfect  stormwater  with 
high-rate  chlorination  process  in  order  to  meet 
oliform  standards.  Ammonia,  velocity,  and  the 
iroduct  of  the  residual  chlorine  (mg/L)  and  the 
ontact  time  (seconds)  were  the  significant  param- 
ters  describing  the  inactivation  of  total  coliform 
3r  the  wastewater  evaluated  during  this  study. 
Tie  Collins-Selleck-white  (with  its  'default  param- 
ters')  model  did  not  adequately  describe  the  inac- 
ivation  of  total  coliform  for  this  study.  Thus,  a 
lodel  to  significantly  describe  the  inactivation  of 
3tal  coliform  was  developed.  (Sand-PTT) 
V90-10317 


IFFECT  OF  BOAT  HOLDING  TANK  CHEMI- 
:als  ON  TREATMENT  PLANT  PERFORM- 
lNCE. 

'irginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
urg.  Dept.  of  Civil  Engineering. 
.  T.  Novak,  C.  R.  McDaniel,  and  S.  C.  Howard. 
Lesearch  Journal  of  the  Water  Pollution  Control 
ederation  JWPFA5,  Vol.  62,  No.  3,  p  288-295, 
lay /June  1990.  15  fig,  2  tab,  11  ref. 

(escriptors:  'Activated  sludge  process,  'Boating 
wastes,  'Odor  control,  'Recreation  wastes,  'Septic 
inks,  'Septic  wastewater,  'Storage  tanks, 
Wastewater  treatment,  Chemical  oxygen  demand, 
•imethylamino  ethylene  dichloride  polyme, 
brmaldehyde,  Odors,  Paraformaldehyde,  Sludge 
jlids. 

b  simulate  recreational  boating  holding-tank 
lock  loading  of  wastewater  treatment,  laboratory 
:tivated  sludge  and  septic  tank  treatment  units 
perating  at  steady  state  were  spiked  with  different 
dor-control  chemicals  over  a  2-day  period  to 
mulate  dumping  of  chemicals  over  the  weekend, 
id  their  performance  was  evaluated.  Three  differ- 
lt  chemicals  were  used,  one  containing  formalde- 
yde,  one  containing  paraformaldehyde,  and  a 
liemical  containing  dimethylimino  ethylene  di- 
Uoride  polymer  as  the  primary  odor-control 
Sent.  The  effect  of  the  chemicals  on  chemical 
itygen  demand  (COD  removal  and  suspended 
>lids  discharge  and  the  rate  of  recovery  after 
lock  loading  was  monitored.  Both  treatment  sys- 
:ms  withstood  loadings  amounting  to  25%  of  the 
icommended  dose  for  holding  tanks  without  loss 
f  treatment  efficiency.  At  higher  doses,  a  tempo- 
iry  reduction  of  COD  removal  occurred  but  the 
[stems  recovered  over  a  period  of  several  days 
'ter  chemical  addition  ceased.  The  major  negative 
Tect  on  operation  was  loss  of  solids  due  to  foam- 
g  in  the  activated  sludge  systems  caused  by  sur- 
ctants  in  the  chemicals.  (Sand-PTT) 
'90-10318 


RECOVERY  OF  AMMONIA  FROM  INDUSTRI- 
AL WASTE  WATER  (RUECKGEWINNUNG 
VON  AMMONIAK  AUS  INDUSTRIEAB- 
WASSER). 

Graz  Univ.  (Austria).  Inst,  fuer  Thermische  Ver- 
fahrenstechnik  und  Umwelttechnik. 
R.  Marr,  and  M.  Koncar. 

Chemie-lngenieur-Technik  CITEAH,  Vol.  62,  No. 
3,  p  175-182,  March  1990.  12  fig,  3  tab,  37  ref. 
English  summary. 

Descriptors:  'Ammonia,  'Industrial  wastewater, 
'Process  water,  'Waste  recovery,  'Wastewater 
treatment,  Economic  aspects,  Separation  tech- 
niques, Water  chemistry,  Water  quality  standards. 

On  the  basis  of  new  ecological  findings, 
wastewaters  containing  residual  amounts  of  ammo- 
nia or  ammonium  ion  formerly  regarded  as  safe 
must  now  be  classified  as  a  serious  potential  hazard 
for  the  environment.  Since  new  limits  for  ammo- 
nia/ammonium in  waste  waters  are  to  be  expected 
in  the  near  future,  considerable  research  and  devel- 
opment work  is  currently  being  invested  in  the 
separation  and  recovery  of  ammonia.  Ammonium 
compounds  in  wastewater  have  three  main  nega- 
tive actions  on  the  environment:  Overfertilization 
of  surface  waters;  toxic  action  on  water  organisms; 
and  oxygen  consumption  through  nitrification. 
Sources  of  ammonium-rich  effluents  include  indus- 
try, agriculture,  precipitation,  runoff,  and  munici- 
pal wastewater.  Possible  processes  for  the  separa- 
tion of  ammonia  from  industrial  wastewater  in- 
clude nitrification  and  denitrification,  inflection- 
point  chlorination,  expulsion  processes  using  am- 
monia combustion,  and  precipitation.  Ammonia- 
recovery  methods  which  increase  the  pH  value  are 
expulsion  processes  using  acid  washing,  fluid-mem- 
brane permeation,  and  adsorption.  Ion  exchange, 
electrodialysis,  reverse  osmosis,  and  reagent  ex- 
traction are  ammonia-recovery  processes  which  do 
not  increase  the  pH.  Air  stripping,  fluid-membrane 
permeation,  ion  exchange,  and  reagent  extraction 
yield  an  ammonium-salt  solution  in  concentrations 
up  to  saturation.  Steam  stripping  gives  an  ammoni- 
um solution  with  a  concentration  10  times  that  of 
the  entering  wastewater  (with  adjustment,  up  to 
saturation).  Acid  washes  are  possible  through 
which  ammonium  salts  can  be  obtained.  Adsorp- 
tion yields  an  ammonia  solution.  Since  this  process 
is  still  in  the  developmental  stage,  there  are  no 
empirical  concentration  data.  Reverse  osmosis 
yields  an  ammonium-salt  solution  which  is  limited 
by  osmotic  pressure  and  membrane  resistance. 
Electrodialysis  also  yields  an  ammonium-salt  solu- 
tion; the  concentration:separation  ratio  =  100.  No 
selective  separation  is  possible  with  either  reverse 
osmosis  or  electrodialysis.  Precipitation  produces 
solid  magnesium  aluminum  phosphate,  but  the 
presence  of  toxic  impurities  can  make  the  product 
unusable.  Reagent  extraction  processes  are  also  still 
in  the  developmental  stage.  (Dublin-PTT) 
W90-10326 


5E.  Ultimate  Disposal  Of  Wastes 


HYDROLOGIC  ACTIVITIES  OF  THE  U.S.  GE- 
OLOGICAL SURVEY  IN  SUPPORT  OF  THE 
RADIONUCLIDE  MIGRATION  PROGRAM, 
NEVADA  TEST  SITE  AND  VICINITY,  NYE 
COUNTY,  NEVADA,  FISCAL  YEAR  1987. 
Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09539 


ANAEROBIC  DIGESTION  OF  CROPS  AND 
FARM  WASTES  IN  THE  UNITED  KINGDOM. 

Massey  Univ.,  Palmerston  North  (New  Zealand). 
R.  E.  H.  Sims,  and  K.  M.  Richards. 
Agriculture,      Ecosystems      and      Environment 
AEENDO,  Vol.   30,  No.    1/2,  p  89-95,  January 
1990.  3  fig,  9  ref. 

Descriptors:  'Anaerobic  digestion,  'Animal 
wastes,  'Biogas,  'Farm  wastes,  'Waste  treatment, 
'Waste  utilization,  Costs,  Economic  aspects, 
Energy  sources,  Farming,  Great  Britain. 

The  research  and  development  program  undertak- 
en since  1979  by  the  Energy  Technology  Support 


Unit  (ETSU)  on  behalf  of  the  British  Department 
of  Energy  is  reviewed.  It  has  resolved  many  of  the 
original  uncertainties  concerning  on-farm  produc- 
tion of  biogas.  It  has  also  demonstrated  that  in  a 
number  of  pilot  and  commercial  farm-scale  plants 
the  digestion  of  animal  wastes  and  other  feedstocks 
from  plant  material  is  technically  feasible.  Howev- 
er, the  economic  viability  of  a  typical  farm  installa- 
tion (based  on  either  the  traditional  stirred-tank 
digester  or  more  advanced  designs)  is  likely  to  be 
poor,  resulting  in  long  or  even  infinite  payback 
periods.  The  national  benefit  from  agricultural  an- 
aerobic-digestion systems  is  therefore  likely  to  be 
insignificant  unless  credit  can  be  given  for  resulting 
environmental  improvements.  In  some  circum- 
stances, an  individual  farmer  may  well  be  advised 
to  invest  in  an  anaerobic-digestion  plant  if  he  has  a 
specific  environmental  problem  (rather  than  as  the 
major  objective  of  producing  an  on-farm  energy 
supply).  However,  the  biogas  produced  could  be 
used  to  offset  the  costs  involved  in  controlling  the 
problem.  Because  the  current  British  environmen- 
tal regulations  are  unlikely  to  be  made  more  strin- 
gent in  the  foreseeable  future,  there  appears  to  be 
little  need  for  further  research  and  development 
into  on-farm  biogas.  Consequently  the  ETSU  pro- 
gram has  been  concluded,  but  a  watching  brief  will 
be  maintained  should  future  developments  occur 
which  might  make  biogas  production  more  attrac- 
tive. (Author's  abstract) 
W90-09609 


NITROGEN  FIXATION  OF  SOYBEAN  AND 
ALFALFA  ON  SEWAGE  SLUDGE-AMENDED 
SOILS. 

Lincoln  Univ.,  Jefferson  City,  MO.  Cooperative 

Research  Program. 

F.  Eivazi. 

Agriculture,      Ecosystems      and      Environment 

AEENDO,  Vol.  30,  No.  1/2,  p  129-136,  January 

1990.  5  tab,  14  ref. 

Descriptors:  'Alfalfa,  'Nitrogen  fixation,  'Sludge 
disposal,  'Sludge  utilization,  'Soybeans,  'Waste 
disposal,  'Wastewater  farming,  'Water  pollution 
effects,  Heavy  metals,  Phytotoxicity,  Plant 
growth,  Wastewater  utilization. 

A  greenhouse  experiment  was  conducted  to  deter- 
mine growth,  heavy  metal  uptake  and  nitrogen 
fixation  of  soybean  (Glycine  max)  and  alfalfa 
(Medigo  sativa)  using  two  soils  and  two  sources  of 
sewage  sludge.  The  municipal  sludges  were  col- 
lected from  an  industrialized  city  and  a  small  town 
with  little  industry,  and  were  applied  at  rates  of  35 
and  70  mg/ha.  The  root  and  shoot  dry  weights  of 
both  alfalfa  and  soybean  were  increased  by  the 
application  of  limed,  anaerobically  digested,  low- 
metal  sludge.  Nitrogen  fixation,  however,  was  not 
significantly  affected  by  low-metal  sludge  applica- 
tion. Dry  matter  and  nitrogen  fixation  of  both 
species  were  significantly  decreased  by  the  applica- 
tion of  high-metal  sludge  in  plants  grown  on  both 
soils.  (Author's  abstract) 
W90-09610 


PARASITIC  HAZARD  WITH  SEWAGE 
SLUDGE  APPLIED  TO  LAND. 

Caen  Univ.  (France).  Lab.  de  Parasitologic 

D.  Barbier,  D.  Perrine,  C.  Duhamel,  R.  Doublet, 

and  P.  Georges. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  5,  p  1420-1422,  May  1990. 

3  tab,  3  ref. 

Descriptors:  'Land  disposal,  'Parasites,  'Sludge 
analysis,  'Sludge  disposal,  'Sludge  utilization,  Ag- 
riculture, Pastures,  Path  of  pollutants,  Tapeworms. 

The  increasing  use  of  sewage  sludge  applied  to 
land  is  envisaged  as  a  potential  parasitic  hazard.  A 
study  was  conducted:  (1)  to  improve  a  concentra- 
tion technique  for  recovering  the  main  parasites, 
especially  Taenia  saginata  eggs,  allowing  the  para- 
sitic content  of  sludges  to  be  quantified  by  deter- 
mining the  average  of  this  content  after  a  minimal- 
ly reduced  confidence  interval  and  leading  to  a 
realistic  quantification;  (2)  to  estimate  the  viability 
of  recovered  parasite  eggs;  and  (3)  to  assess  the 
guidelines  for  spreading  urban  sewage  sludge  when 
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it  is  applied  to  agricultural  land,  in  order  to  evalu- 
ate the  actual  parasitic  hazard.  Generally  once  a 
week  on  the  same  day,  a  single  1500  g  centrifuged 
sludge  sample  was  obtained  at  the  treatment  plant 
from  fifteen  100  g  sludge  samples  taken  directly 
from  the  centrifugal  machine  every  hour  for  15 
hours  and  was  homogenized  at  a  laboratory.  From 
this  1500  g  sample,  samples  of  2  g  each  were 
examined  routinely.  The  technique  used  was 
FAUST  triple  flotation  with  an  increasing  specific 
gravity  zinc  sulfate  solution  for  a  better  recovery 
of  Taeniidae  eggs.  It  appears,  by  the  technique 
used  in  the  study,  that  a  great  number  of  T.  sagin- 
ata  eggs  can  be  recovered,  allowing  for  their  quan- 
tification in  sewage  sludge.  The  results  showed 
that  of  250  million  T.  saginata  eggs  that  will  on 
average  be  scattered  per  hectare  of  grazing  or 
pasture  land  some  20  million  are  viable.  Despite 
the  low  viability  (8%)  noted,  the  viable  T.  saginata 
egg  level  remains  high  and  offers  a  serious  risk  for 
cattle  even  after  a  3-week  'no-grazing'  period. 
(Agostine-PTT) 
W90-09633 


METHODS  FOR  DISTINGUISHING  BE- 
TWEEN SINGLE  AND  MULTIPLE  DISCHARG- 
ER SITUATIONS. 

Illinois    Univ.    at    Urbana-Champaign.    Newmark 

Civil  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09668 


ECOLOGY  OF  SOME  RICEFIELDS  IN  JAPAN 
AS  EXEMPLIFIED  BY  SOME  BENTHIC 
FAUNA,  WITH  NOTES  ON  MANAGEMENT. 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
Y.  Kurihara. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  74,  No.  5,  p  507-548,  1989.  21  fig, 
22  tab,  58  ref. 

Descriptors:  *Benthic  fauna,  *Bioaccumulation, 
♦Heavy  metals,  *Japan,  "Land  disposal,  'Path  of 
pollutants,  *Ricefields,  *Sludge  disposal,  Agricul- 
ture, Ecology,  Herbicides,  Recycling,  Rural  areas, 
Snails,  Tubificids. 

The  role  of  tubificids  and  mud  snails  in  the  rice- 
field  ecosystem  was  examined  using  their  ecology 
as  a  basis  for  highlighting  problems  in  the  strategy 
of  recycling  between  agricultural  and  urban  activi- 
ties. Tubificid  oligochaetes  occur  in  high  densities 
in  ricefields  where  irrigation  water  is  polluted  with 
sewage,  high  organic  matter  content  is  present  in 
the  soil  and  when  highly  toxic  insecticides  are  not 
used.  High  tubificid  densities  reduce  and  even 
eliminate  weeds,  change  the  composition  and  den- 
sity of  bacteria  and  increase  the  density  of  zoo- 
plankton.  They  also  serve  as  a  high  quality  source 
of  food  for  fish  comparable  to  that  of  insects. 
Conditions  that  promote  a  healthy  growth  of  tubi- 
ficids obviate  or  reduce  the  need  for  herbicides  and 
the  high  levels  of  inorganic  fertilizers.  Mud  snails 
which  thrive  in  ricefields  have  been  used  as  an 
important  source  of  protein  food  for  humans  in 
rural  Japan.  The  snails  can  consume  a  sludge-reed 
compost  mixture  used  as  a  fertilizer  in  ricefields. 
However,  the  high  heavy  metal  content  in  the 
sludge  is  accumulated  by  the  snails  which  are  thus 
unfit  for  human  consumption.  It  is  suggested  that  a 
recycling  system  comprising  sewage  sludge,  reeds, 
fish,  insects  and  egrets  using  these  snails  and  tubifi- 
cids be  used  in  order  to  keep  the  ricefield  ecology 
in  harmony.  (Author's  abstract) 
W90-09699 


INTERACTION  OF  CA(H2P04)2  APPLIED  TO 
AN  OXISOL  AND  PREVIOUS  SLUDGE 
AMENDMENT:  SOIL  AND  CROP  RESPONSE. 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  and 
Soil  Sciences. 
N.  V.  Hue. 

Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  21,  No.  1/2,  p  61-73,  1990.  2  fig, 
5  tab,  16  ref.  USDA  Tropical  and  Subtropical 
Agricultural  Research  Grant  (Section  406)  88- 
34135-3598. 

Descriptors:  'Nutrients,  *Sludge  utilization,  *Soil 
amendments,  Aluminum,  Calcium,  Lettuce,  Phos- 


phorus,  Plant   physiology,   Sludge  disposal,   Soil 
solution. 

Treble  superphosphate  (TSP)  was  applied  at  0  and 
120  kg  P/ha  to  a  highly  weathered  Oxisol  that  had 
received  various  levels  of  a  sewage  sludge  5  yr 
earlier.  Lettuce  (Lactuca  sativa  L.)  was  grown  as  a 
test  crop.  Plant  and  soil  chemical  composition  indi- 
cated that  the  efficiency  of  TSP  was  increased 
significantly  in  the  presence  of  sludge:  120  kg  P/ha 
added  to  soils  amended  with  45,  90,  and  180  mg/ha 
sludge  were  correspondingly  as  effective  as  306, 
314,  and  196  kg  P/ha  as  TSP  required  by  the 
unamended  soils.  This  probably  was  because  or- 
ganic anions  and  molecules  produced  by  the  sludge 
reacted  with  P  fixing  sites  on  the  soil  surface  and/ 
or  chelated-precipitated  soluble  Al.  Furthermore, 
increased  Ca  levels  in  soil  solution  by  sludge  or 
TSP  addition  improved  plant  growth  and  reduced 
Al  uptake.  For  lettuce,  the  adequate  Ca  range  400- 
500  mg/L  in  soil  solution  and  1.9-2.0%  in  leaf. 
Because  of  an  unexpected  additional  input,  ade- 
quate range  of  soil  solution  P  could  not  be  deter- 
mined clearly  for  lettuce,  but  the  plant's  internal  P 
requirement  appeared  to  be  0.45-0.50%.  (Author's 
abstract) 
W90-09721 


HAZARDOUS  WASTE  MANAGEMENT  ENGI- 
NEERING. 

Van  Nostrand  Reinhold,  New  York.  1986.  520p. 
Edited  by  Edward  J.  Martin  and  James  H.  John- 
son. 

Descriptors:  "Hazard  assessment,  "Hazardous 
waste  disposal,  "Project  planning,  "Waste  disposal, 
"Waste  management,  "Wastewater  treatment,  Bio- 
logical treatment,  Chemical  treatment,  Dioxins,  In- 
cineration, Landfills,  Metals,  Physicochemical 
treatment,  Polychlorinated  biphenyls,  Regulations, 
Risk  assessment,  Site  selection,  Solvents,  Storage 
tanks. 

The  management  of  hazardous  wastes  requires  an 
understanding  of  technical,  regulatory,  economic, 
permitting,  institutional,  and  public  policy  issues. 
The  engineer  has  a  major  role  in  hazardous  waste 
management,  particularly  in  developing  alternative 
solutions  and  evaluation  criteria;  assisting  in  the 
selection  and  development  of  hazardous  waste  fa- 
cility sites,  if  they  are  necessary;  and  designing  the 
necessary  facilities  to  implement  the  selected  alter- 
native. Treatment  and  disposal  options  and  con- 
cerns include:  incineration;  physical,  chemical,  and 
biological  treatment;  risk  analysis;  site  evaluation 
and  selection;  storage  in  tanks;  and  land  treatment 
and  landfills.  Since  regulatory  limitations  often  ex- 
clude certain  low-cost  methods,  such  as  landfills, 
for  wastes  containing  metals,  polychlorinated  bi- 
phenyls, solvents,  and  dioxins,  alternative  methods 
must  be  implemented.  (See  W90-09828  thru  W90- 
09835)  (Brunone-PTT) 
W90-09827 


HAZARDOUS  WASTE  AND  CHEMICAL  SUB- 
STANCES: STATUTORY  REVIEW. 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Toxic  Substances. 

A.  Edelman. 

IN:  Hazardous  Waste  Management  Engineering, 

Van  Nostrand  Reinhold,  New  York.  1986.  p  9-36, 

8  tab. 

Descriptors:  "Chemical  wastes,  "Hazard  assess- 
ment, "Hazardous  wastes,  "Legislation,  "Regula- 
tions, "Resource  Conservation  and  Recovery  Act, 
Federal  jurisdiction,  Mortality,  State  jurisdiction. 

Management  and  disposal  of  hazardous  wastes  are 
causing  a  revolution  in  sanitary  engineering  prac- 
tices. To  put  the  control  of  hazardous  wastes  into 
perspective,  the  definition  of  hazardous  waste  and 
the  many  statutes  adopted  by  Congress  that  may 
place  constraints  on  or  otherwise  affect  hazardous 
waste  management,  must  be  examined.  The  Envi- 
ronmental Protection  Agency  (EPA)'s  Office  of 
Solid  Waste  (OSW),  under  authority  of  the  Re- 
source Conservation  and  Recovery  Act  (RCRA), 
has  promulgated  regulations  concerning  identifica- 
tion of  hazardous  waste,  has  developed  standards 
for  generators,  transporters,  treaters,  storers,  and 


disposers  of  hazardous  waste,  and  has  developed 
criteria  for  solid  waste  (nonhazardous)  disposal 
facilities.  A  hazardous  waste  is  defined  by  the 
RCRA  statute  to  include:  any  solid  waste  or  com- 
bination of  solid  wastes  that,  because  of  quantity, 
concentration,  or  physical,  chemical,  or  infectious 
characteristics,  may  cause  or  significantly  to  an 
increase  in  mortality  or  an  increase  in  serious  irre- 
versible or  incapacitating  reversible  illness,  or  pose 
a  substantial  present  or  potential  hazard  to  human 
health  or  the  environment  when  improperly  man- 
aged. In  addition  to  RCRA,  twenty-four  majoi 
pieces  of  legislation,  administered  by  five  federal 
agencies  (Consumer  Product  Safety  Commission, 
Occupational  Safety  and  Health  Administration 
Food  and  Drug  Administration,  Department  ol 
Transportation,  and  EPA),  direct  the  federal  gov- 
ernment to  regulate  chemicals.  These  statutes,  leg 
islative  histories,  or  case  law  address  three  aspect: 
of  risk:  type  of  harm,  type  of  risk,  and  requirec 
consideration  between  the  chemical  and  the  hanr 
that  may  result.  (See  also  W90-09827)  (Brunone 
PTT) 
W90-09828 


EXPOSURE  AND  RISK  ASSESSMENT. 

Environmental   Protection   Agency,   Washington 

DC.  Office  of  Solid  Waste. 

B.  P.  Smith. 

IN:  Hazardous  Waste  Management  Engineering 

Van  Nostrand  Reinhold,  New  York.  1986.  p  37-79 

3  fig,  14  tab,  37  ref,  append. 

Descriptors:  "Hazardous  waste  disposal,  "Mathe 
matical  models,  "Public  health,  "Risk  assessment 
"Waste  management,  Landfills,  Model  studies 
Path  of  pollutants,  Soil  porosity,  Soil  properties 
Water  pollution  control. 

Tools  for  bounding  health  risks  to  humans  nea 
hazardous  waste  treatment,  storage,  or  dispose 
facilities  (TSD)  are  important  is  assessing  risk.  Risl 
and  exposure  assessment  can  be  viewed  as  an  eighl 
step  process:  (1)  defining  source  terms,  (2)  trans 
port  and  transformation  analyses,  (3)  locating  re 
ceptors  2nd  defining  dose,  (4)  health  effects  projec 
tion,  (5)  evaluating  risk  acceptability,  (6)  identify 
ing  control  options,  (7)  recomputing  exposur 
levels,  and  (8)  monitoring  results.  Emissions  c 
pollutants  to  the  groundwater  are  difficult  to  quar 
tify  and  are  poorly  understood.  Compounds  with 
high  octanol-water  partition  coefficient  are  easil 
absorbed  by  the  soil  matrix  and  tend  to  be  immc 
bile  even  in  a  leaking  landfill.  On  the  other  hanc 
some  of  these  compounds  are  almost  completel 
solubilized  in  the  presence  of  selected  solvent 
resulting  in  leachate  concentrations  that  are  cor 
siderably  higher  than  those  found  in  the  origin! 
waste.  To  supplement  field  data,  mathematics 
models  based  on  Fick's  first  law  of  diffusion  an 
mass  transfer  principles  can  be  used.  Pollutant  b< 
havior  in  the  environment  is  governed  by  tw 
mechanisms:  transport  and  transformation.  To  d< 
scribe  the  chemical  fate  and  transport  process* 
involved  in  pollutant  dispersion,  the  Exposui 
Analysis  Modeling  System  can  be  used.  After 
risk  assessment  for  the  TSD  has  been  complete* 
corrective  action  may  include:  changing  the  genei 
ating  industrial  process  to  eliminate  or  to  reduc 
the  level  of  the  constituent;  changing  the  wasl 
management  equipment  to  alternative  device 
and/or  changing  practices  to  reduce  factors  ( 
safety  (rerouting  toxic  wastes,  cease  dissolved  a 
flotation  operation  on  valley  inversion  days).  (Se 
also  W90-09827)  (Brunone-PTT) 
W90-09829 


CHEMICAL,  PHYSICAL,  AND  BIOLOGICA 
TREATMENT  OF  HAZARDOUS  WASTE. 

Howard  Univ.,  Washington,  DC.  Dept.  of  Civ 

Engineering. 

For  primary  bibliographic   entry  see   Field   51 

W90-09830 


INCINERATION  OF  HAZARDOUS  WASTE. 

Environmental  Protection  Agency,  Washingtoi 
DC.  Office  of  Water  Regulations  and  Standard 
For  primary  bibliographic  entry  see  Field  5E 
W90-09831 
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STORAGE  OF  HAZARDOUS  WASTES. 

=RM-North  Central,  Inc.,  Park  Ridge,  IL. 

L  Ball,  and  J.  H.  Johnson. 

N:  Hazardous  Waste  Management  Engineering, 

/an  Nostrand  Reinhold,  New  York.  1986.  p  317- 

163,  3  fig,  5  tab,  2  append. 

3escriptors:  'Design  criteria,  'Hazardous  waste 
lisposal,  'Permits,  'Site  selection,  'Waste  manage- 
nent,  'Waste  storage,  Management  planning,  Reg- 
ilations,  Waste  disposal. 

["he  most  critical  element  in  the  success  and  cost  of 
i  storage  facility  is  its  location.  The  location  will 
lirectly  influence  the  construction  cost  and  permit- 
ibility  of  the  site.  The  location  will  also  affect  the 
iperating  and  closure  costs.  A  locational  proce- 
lure,  using  principles  of  indexing  and  scoring,  can 
levelop  a  multiplicative-additive  index  for  a  pro- 
losed  scoring  site.  Such  an  index  can  be  used  to 
ompare  alternative  sites,  evaluate  the  purchase  of 
n  existing  facility,  and  assess  the  permit-ability  of 
site.  Post-closure  requirements  provide  a  strong 
acentive  to  design  the  facility  to  avoid  them.  The 
ssential  requirement  is  that  all  residues  and  con- 
aminated  portions  of  the  facility  be  removable, 
llthough  the  removal  should,  if  possible,  be  com- 
ileted  in  six  months  or  less,  the  closure  plan  may 
ustify  a  longer  period  if  necessary.  In  all  cases 
yhere  removal  is  not  complete,  the  property  deed 
lust  record  a  notation  that  will  notify  any  poten- 
ial  purchaser  that  the  land  was  used  to  manage 
azardous  wastes.  A  description  of  the  location, 
ype,  and  amount  of  hazardous  waste  on  the  site 
lust  be  filed  with  the  Environmental  Protection 
igency.  (See  also  W90-09827)  (Brunone-PTT) 
V90-09832 


AND  DISPOSAL  OF  HAZARDOUS  WASTES. 

"exas  Univ.,  Austin.  Dept.  of  Civil  Engineering. 
I.  C.  Loehr. 

N:  Hazardous  Waste  Management  Engineering, 
'an  Nostrand  Reinhold,  New  York.  1986.  p  365- 
39,  14  fig,  18  tab,  31  ref. 

)escriptors:  'Hazardous  waste  disposal,  'Land 
isposal,  'Monitoring,  'Waste  disposal,  'Water 
ollution  control,  Drainage  systems,  Environmen- 
d  protection,  Groundwater  pollution,  Landfills, 
Lunoff,  Site  selection. 

!  sound,  well-designed  monitoring  program  is  an 
itegral  part  of  any  land  disposal  system  for  haz- 
rdous  wastes.  Such  systems  are  designed,  con- 
ructed,  and  operated  in  an  engineered,  controlled 
lanner  to  avoid  contamination  of  surface  and 
roundwaters  and  to  avoid  any  adverse  impacts  on 
Jjacent  property  and  environment.  Proper  moni- 
>ring  will  verify  that  the  applied  wastes  are  being 
ontained  or  degraded  and  do  not  represent  a 
ublic  health  or  environmental  threat.  Reasonable 
pproaches,  suitable  equipment,  and  analytical 
lethods  exist  to  develop  the  necessary  monitoring 
rogram.  It  is  equally  important  to  analyze  the 
lonitoring  data,  to  note  trends  that  occur,  and  to 
lentify  and  implement  appropriate  remedial  action 
adverse  health  or  environmental  effects  begin  to 
ppear.  Data  from  a  monitoring  program  should  be 
yaluated  and  used  for  better  site  operation  and  to 
erify  or  improve  design  procedures.  Runoff  must 
e  diverted  to  avoid  excess  water  entering  the  site, 
reating  anaerobic  or  ponding  conditions,  increas- 
ig  erosion,  or  increasing  the  quantity  of  contami- 
ated  runoff  that  may  require  treatment.  Runoff 
om  the  active  portions  of  a  site  must  be  collected 
id,  if  determined  to  be  a  hazardous  waste,  must 
i  managed  as  such.  Water  control  is  important  at 
le  land-treatment  site  because  the  site  should  be 
olated  hydrologically.  Spillways  should  be  vege- 
ited  to  prevent  erosion  and  pond  failure  in  the 
/ent  of  an  overflow  and,  if  possible,  drain  to 
lother  retention  pond  or  to  a  land  treatment 
■barea.  A  groundwater  monitoring  program 
lould  identify  whether  the  landfill  or  land-treat- 
lent  site  complies  with  or  violates  the  groundwat- 
•  quality  provisions  of  the  facility's  permit.  Un- 
iturated  zone  monitoring,  collection  and  analysis 
f  the  percolate  as  it  passes  through  the  unsaturat- 
i  zone,  can  measure  the  concentration  and  type  of 
Mitaminants  moving  toward  the  groundwater  and 
rovide  early  warning  of  potential  problems.  (See 
so  W90-09827)  (Brunone-PTT) 


W90-09833 


HAZARDOUS-WASTE  LEACHATE  MANAGE- 
MENT. 

Baker/TSA,  Inc.,  Beaver,  PA. 
A.  J.  Schuckrow,  C.  J.  Touhill,  and  A.  P.  Pajak. 
IN:  Hazardous  Waste  Management  Engineering, 
Van  Nostrand  Reinhold,  New  York.  1986.  p  441- 
467,  10  fig,  6  tab,  8  ref. 

Descriptors:  'Groundwater  movement,  'Hazard- 
ous waste  disposal,  'Leachates,  'Percolation, 
'Waste  management,  'Wastewater  treatment, 
•Water  pollution  control,  Adsorption,  Biological 
treatment,  Chemical  treatment,  Flocculation, 
Liners,  Organic  compounds,  Path  of  pollutants, 
Sedimentation,  Site  selection. 

Leachate  generated  by  water  percolating  through 
a  hazardous  waste  disposal  site  could  contain  sig- 
nificant concentrations  of  toxic  chemicals.  Proper 
leachate  management  is  essential  to  avoid  contami- 
nation of  surrounding  soil,  groundwaters,  and  sur- 
face waters.  The  type  of  unit  processes  used  for 
hazardous  waste  leachate  treatment  depend  on 
leachate  pollutant  characteristics.  Leachate  treat- 
ment processes  must  deal  with  a  broader  spectrum 
of  compounds  than  those  listed  in  the  Resource 
Conservation  and  Recovery  Act  as  acutely  hazard- 
ous, hazardous,  or  toxic.  Leachate  formation  can 
be  limited  or  controlled  by  with  liners,  covers  and 
other  liquid-diversion  techniques.  Effective  collec- 
tion of  leachate  permits  an  equalizing  and  storage 
capability  that  will  reduce  overloading  and  avoid 
possible  reduction  in  subsequent  treatment  process 
efficiency.  Complete  leachate  treatment  should 
provide  an  effluent  suitable  for  discharge  to  sur- 
face water  or  groundwater.  Factors  involved  in 
selecting  a  leachate  treatment  include  limitations  of 
time,  the  existence  of  a  treatable  leachate,  the 
option  of  discharge,  and  the  modification  alterna- 
tives available.  If  leachates  contain  inorganic  con- 
taminants, the  treatment  process  includes  chemical 
precipitation,  flocculation,  sedimentation,  granular 
media  filtration  and,  possibly,  adsorption.  Organic 
contaminants  may  be  treated  with  biological  treat- 
ment, followed  by  carbon  sorption.  (See  also  W90- 
09827)  (Brunone-PTT) 
W90-09834 


HAZARDOUS- WASTE-MANAGEMENT  FACIL- 
ITY SITING. 

Environmental   Protection   Agency,    Washington, 

DC. 

M.  Barclay. 

IN:  Hazardous  Waste  Management  Engineering, 

Van  Nostrand  Reinhold,  New  York.  1986.  p  469- 

516,  2  fig,  1  tab,  1  ref,  2  append. 

Descriptors:  'Hazardous  waste  disposal,  'Site  se- 
lection, 'Storage  requirements,  'Waste  disposal, 
•Waste  management,  Economic  aspects,  Informa- 
tion exchange,  Permits,  Public  opinion,  Public  rela- 
tions, Regulations,  Storage  capacity. 

In  1976,  Congress  enacted  the  Resource  Conserva- 
tion and  Recovery  Act  (RCRA).  The  RCRA  regu- 
latory control  system  includes  regulations  for  gen- 
erators, transporters,  and  owner/operators  of 
waste  treatment,  storage,  and  disposal  facilities 
(TSDF).  Ideally,  the  supply  of  TSDFs  will  simply 
expand  to  meet  the  demand.  The  waste  manage- 
ment industry  is  unable  to  respond  to  the  need  for 
new  TSDFs  due  to  public  opposition.  The  inability 
to  site  new  facilities  forces  generators  to  rely  upon 
landfills  as  their  predominant  means  of  waste  dis- 
posal. In  areas  of  the  country  with  limited  disposal 
capacity,  capacity  shortages  may  become  worse 
and  disposal  costs  will  increase.  The  site  developer 
attempts  to  obtain  favorable  operating  permits, 
minimize  permits  costs,  select  sites  with  minimal 
engineering  involved  and  near  a  market,  select 
minimal-impact  sites,  cultivate  a  favorable  image 
and  manage  opposition,  and  maintain  corporate 
credibility.  A  developer  must  generate  and  dis- 
seminate information,  monitor  the  effect  of  the 
information  on  the  public,  counter  misconceptions 
and  misstatements,  diffuse  or  minimize  hostility, 
and  try  to  resolve  differences.  People  tend  to  ask 
questions  in  public  consultation  hearings  about 
waste  handling,  site  planning  concerns,  such  as  the 


appearance  and  security  of  the  waste-handling  fa- 
cility;   health    and    environmental    concerns,    and 
policy  concerns.  (See  also  W90-09827)  (Brunone- 
PTT) 
W90-09835 


GROUNDWATER  MONITORING. 

Stollar  (R.L.)  and  Associates,  Santa  Ana,  CA. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-09842 


HYDROGEOCHEMICAL  INTERACTIONS 

AND  EVOLUTION  OF  ACIDIC  SOLUTIONS  IN 
SOIL. 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09858 


TRANSPORT  OF  C02U4)  IN  UNSATURATED 
GLACIAL  AND  EOLIAN  SEDIMENTS. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09861 


GROUND-WATER  LEVELS  AND  FLOW  NEAR 
THE  INDUSTRIAL  EXCESS  LANDFILL,  UN- 
IONTOWN,  OHIO. 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09892 


ON-SITE  WASTEWATER  TREATMENT. 

For   primary   bibliographic   entry   see   Field    5D. 
W90-09908 


FLORIDA'S  ONSITE  SEWAGE  DISPOSAL 
SYSTEM  (OSDS)  RESEARCH  PROJECT. 

Florida  State  Dept.  of  Health  and  Rehabilitative 
Services,  Tallahassee.  Environmental  Health  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-09915 


REMOVAL  MECHANISMS  FOR  PARTICU- 
LATE AND  SOLUBLE  BOD  IN  SOIL  INFIL- 
TRATION. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-09916 


ESTABLISHMENT  OF  STATE  RULES  FOR 
LAND  APPLICATION  AND  UTILIZATION  OF 
SEPTAGE. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  6E. 
W90-09917 


HUMAN  AND  ANIMAL  WASTES  MIXED  FOR 
DISPOSAL  TO  LAND:  INACTIVATION  OF  VI- 
RUSES AND  PARASITES  IN  A  LABORATORY 
MODEL. 

Wisconsin  Univ.-Madison.  Food  Research  Inst. 
J.  A.  Snowdon,  D.  O.  Cliver,  and  J.  C.  Converse. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  94-101,  1  tab,  6  ref. 

Descriptors:  'Land  disposal,  'Model  studies, 
•Parasites,  *Viruses,  *Waste  disposal,  'Wastewater 
disposal,  'Wastewater  treatment,  Domestic  wastes, 
Farm  wastes,  Giardia,  Protozoa,  Public  health, 
Septic  tanks. 

Water  serves  as  a  suspending  medium  both  for 
human  and  animal  wastes.  Disposal  of  human 
waste  suspensions  to  land  surfaces  is  likely  to  be 
prohibited  or  much  more  restricted  than  the  sur- 
face disposal  of  animal  wastes  slurries,  partly  out 
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of  concern  for  health.  Animal  waste  slurries  are 
commonly  stored  and  can  be  discharged  at  select- 
ed, favorable  times,  whereas  human  waste  suspen- 
sions may  require  frequent  disposal  regardless  of 
unfavorable  weather.  These  considerations  led  to 
the  examination  of  potential  health  effects  of 
mixing  a  human  waste  suspension  (septic  tank  ef- 
fluent) with  a  dairy  manure  slurry  for  eventual 
disposal  to  land  as  animal  waste.  Mixed  wastes,  for 
purposes  of  the  study,  comprise  15%  septic  tank 
effluent  and  85%  dairy  manure  slurry.  Pathogens 
in  wastes  were  viruses,  bacteria,  and  parasites 
(cysts  of  protozoa  and  eggs  of  worms).  Model 
agents  selected  were  a  vaccine  strain  of  poliovirus 
1,  cysts  of  Giardia  lamblia  as  a  representative  pro- 
tozoan, and  eggs  of  Ascaris  suum,  a  parasitic 
worm.  The  study  revealed  that  at  15  C  poliovirus 
1,  Giardia  lamblia  cysts,  and  Ascaris  suum  eggs 
were  all  affected  to  a  variable  degree  over  time. 
These  observations  do  not  prove  the  safety  of 
mixing  septic  tank  effluent  with  dairy  animal 
manure  for  eventual  disposal  to  land  surfaces,  but 
they  do  show  that  some  human  infectious  agents 
that  might  be  present  lose  viability  more  rapidly  in 
the  mixed  waste  than  in  septic  tank  effluent  or  in 
water.  It  should  be  noted  that  the  human  effluent 
was  processed  in  a  septic  tank,  rather  than  being 
dealt  with  in  raw  wastewater.  (See  also  W90- 
09908)  (Lantz-PTT) 
W90-09920 


EVALUATION  OF  THE  NTRM  MODEL  FOR 
LAND  APPLICATION  OF  SEPTAGE. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 
Engineering. 

C.  J.  Clanton,  D.  C.  Slack,  and  M.  J.  Shaffer. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  102-113,  9  fig,  4  ref. 
Minnesota  Agricultural  Experiment  Station 
Project  No.  62. 

Descriptors:  *Land  disposal,  *Model  studies, 
•Wastewater  disposal,  'Wastewater  treatment, 
Crop  production,  Evaporation,  Infiltration,  Ni- 
trates, Nitrogen,  Nitrogen  Tillage  Residue  Man- 
agement Mode,  Organic  matter,  Soil  properties, 
Soil  temperature,  Soil  water,  Transpiration. 

A  study  was  conducted  to  test  the  validity  of  the 
Nitrogen  Tillage  Residue  Management  (NTRM) 
model  for  land  application  of  wastewater.  An  ex- 
periment was  designed  to  verify  the  model  for  its 
adaptability  to  land  application  of  wastewater. 
Major  computational  submodels  included  soil  tem- 
perature, unsaturated  flow,  infiltration,  transpira- 
tion, evaporation,  chemical  equilibria,  salt  trans- 
port, crop  nutrient  uptake,  crop  growth  and  root 
growth.  The  NTRM  model  contains  two  different 
nitrogen  transformation  submodels.  The  Molina 
submodel  is  more  detailed  and  less  empirical  than 
the  Shaffer  submodel  in  the  areas  of  crop  residue 
and  soil  organic  matter  transformation.  The 
Shaffer  submodel  does  not  consider  denitrification. 
The  Molina  submodel  can  also  incorporate  a  N-15 
tracer.  The  study  suggests  that  the  NTRM  model 
is  a  favorable  tool  for  predicting  moisture  move- 
ment and  nitrate  concentrations  from  land  applied 
septage  in  coarse-textured  soils.  (See  also  W90- 
09908)  (Lantz-PTT) 
W90-09921 


DESIGN,  INSTALLATION,  AND  OPERATION 
OF  A  LOW-PRESSURE  PIPE  SEWAGE  AB- 
SORPTION SYSTEM  IN  THE  MISSOURI 
CLAYPAN  SOIL. 

Missouri   Univ. -Columbia.    Dept.   of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-09922 


LEIGH    LABORATORY    EVAPO-TRANSPIRA- 
TION  SYSTEM. 

Auckland   Univ.   (New  Zealand).   Dept.   of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-O9923 


ONSITE  BATCH  RECIRCULATION  BOTTOM 
ASH  FILTER  PERFORMANCE. 

CH2M  Hill,  Inc.,  Gainesville,  FL. 

For  primary  bibliographic   entry  see  Field   5D. 

W90-09924 


SUMMARY  OF  A  S-YEAR  MONITORING 
EFFORT  ON  ALTERNATIVE  SYSTEMS  EN  IN- 
DIANA. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-09925 


EVALUATION     OF    NITROGEN     REMOVAL 
SYSTEMS  FOR  ON-SITE  SEWAGE  DISPOSAL. 

For   primary  bibliographic   entry  see  Field   5D. 
W90-09926 


WISCONSIN  AT-GRADE  SOIL  ABSORPTION 
SYSTEM  FOR  SEPTIC  TANK  EFFLUENT. 

Wisconsin  Univ.-Madison.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see   Field   5D. 

W90-09929 


SIPHON    PERFORMANCE    AND    PRESSURE 
DISTRIBUTION  FOR  ON-SITE  SYSTEMS. 

Wisconsin  Univ.-Madison.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see   Field   5D. 

W90-09930 


COMPARISON  OF  PARALLEL  AND  SERIAL 
DISTRIBUTION  OF  SEPTIC  TANK  EFFLU- 
ENT. 

Knox   County   Highway   Dept.,    Knoxville,   TN. 

Div.  of  Engineering  and  Hydrology. 

For  primary  bibliographic   entry  see   Field   5D. 

W90-09931 


MATHEMATICAL  MODEL  TO  PREDICT  ORI- 
FICE PLUGGING  IN  A  LOW-PRESSURE  DIS- 
TRIBUTION SYSTEM. 

Arkansas  Univ.,  Fayetteville. 

For   primary  bibliographic   entry  see  Field   5D. 

W90-09932 


FLOW  DISTRIBUTION  BY  GRAVITY  FLOW 
IN  PERFORATED  PIPE. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see   Field   5D. 

W90-09933 


HYDRAULIC  LOADLNG  RATES  FOR  SOIL 
ABSORPTION  SYSTEMS  BASED  ON 
WASTEWATER  QUALITY. 

Ayres  Associates,  Madison,  WI. 

For  primary  bibliographic   entry  see   Field   5D. 

W90-09934 


LONG-TERM   PERFORMANCE  OF  A   PRES- 
SURE DOSED  SEPTIC  TANK  FILTER  FIELD. 

Arkansas  Dept.  of  Health,  Little  Rock. 

For  primary  bibliographic   entry   see   Field   5D. 

W90-09936 


GROUND  WATER  MODELLNG  WITH  UNCER- 
TAINTY ANALYSIS  TO  ASSESS  THE  CON- 
TAMINATION POTENTIAL  FROM  ONSLTE 
SEWAGE  DISPOSAL  SYSTEMS  (OSDS)  IN 
FLORIDA. 

RSE  Group,  Tampa,  FL. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09937 


CONTRIBUTION  OF  SELECTED  TOXIC 
CHEMICALS  TO  GROUNDWATER  FROM  DO- 
MESTIC ON-SITE  SEWAGE  DISPOSAL  SYS- 
TEMS. 

Connecticut  Univ.,  Storrs.  Dept.  of  Agricultural 
Engineering. 


For  primary  bibliographic  entry  see  Field  5B. 
W90-09938 


VOLATILE  ORGANIC  COMPOUNDS  (VOCS) 
IN  SMALL  COMMUNITY  WASTEWATER  DIS- 
POSAL SYSTEMS  USING  SOIL  ABSORPTION. 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09939 


ANALYSIS  OF  GROUND  WATER  RECHARGE 
SOLUTIONS  FOR  ON-SITE  DISPOSAL  SYS- 
TEMS. 

Louisiana  Tech  Univ.,  Ruston.  Dept.  of  Civil  En- 
gineering. 

D.  M.  Griffin,  and  R.  O.  Warrington. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  294-308,  14  fig,  1  tab, 

Descriptors:  *Groundwater  pollution,  ♦Ground- 
water recharge,  'Mathematical  analysis,  "On-site 
wastewater  treatment,  "Wastewater  disposal,  Infil 
tration,  Mathematical  equations,  Mounds,  Nortl 
Dakota,  Rural  areas,  Wastewater  treatment. 

In  the  design  of  waste  treatment  lagoons  and  largf 
sewage  disposal  fields,  one  parameter  which  ha! 
received  relatively  little  attention  is  the  extent  t( 
which  groundwater  mounding  occurs  beneatl 
such  facilities.  The  importance  of  mound  formatioi 
as  it  relates  to  waste  treatment  by  septic  system! 
and  possible  groundwater  contamination  indicate 
that  excessive  groundwater  mounding  beneath  i 
leaking  waste  treatment  lagoon  in  rural  Nortl 
Dakota  adversely  affected  the  productivity  of  i 
significant  amount  of  adjacent  agricultural  land 
Three  analytical  solutions  which  predict  the  shapi 
and  growth  of  mounds  created  as  a  result  of  re 
charge  from  circular  or  rectangular  infiltratioi 
areas  to  infinite  aquifers  have  been  published  am 
present  a  numerical  solution  for  the  same  problem 
Solutions  for  circular  infiltration  areas  were  devel 
oped,  and  an  attempt  made  to  predict  mouni 
height  and  mound  extent  as  well  as  ease  of  us« 
Values  obtained  from  the  mathematical  analyse 
produce  maximum  mound  heights  equal  to  thos 
predicted  by  the  infinite  aquifer  theory  of  Hantusl 
while  requiring  a  minimum  of  computation  tim< 
However,  for  the  small  mounds  the  solutions  ar 
not  very  sensitive  to  these  parameters.  Failure  t 
recognize  that  the  rates  of  convergence  are  re 
duced  by  slope  values  substantially  larger  than  20 
will  result  in  significant  errors  in  mound  height  a 
long  infiltration  times  and  for  large  infiltratio 
areas.  (See  also  W90-09908)  (Author's  abstract 
(Lantz-PTT) 
W90-09940 


PREDICTING  THE  GROUNDWATER  FLO\ 
FIELD  UNDER  LARGE  SOIL  ABSORPTIOl 
SYSTEMS  USLNG  A  SIMPLE  TWO-DIME> 
SIONAL,  ANALYTICAL  MODEL. 

Minnesota  Pollution  Control  Agency,  Rosevilli 
For  primary  bibliographic  entry  see  Field  2F. 
W90-09941 


DETERMINATION  OF  A  SITE'S  HYDRAULI 
CAPACITY. 

Lombardo  and  Associates,  Inc.,  Annapolis,  MI 
M.  J.  Hampton,  P.  S.  Lombardo,  and  D.  B.  Wile. 
IN:  On-Site  Wastewater  Treatment.  Proceeding 
of  the  Fifth  National  Symposium  on  Individual  an 
Small  Community  Sewage  Systems,  Chicago,  111 
nois,  December  14-15,  1987.  ASAE  Publication  11 
87.  American  Society  of  Agricultural  Engineer 
St.  Joseph,  Michigan.  1985.  p  338-345,  3  fig,  2  tal 
4  ref. 

Descriptors:  "Hydraulic  properties,  *On-si 
wastewater  treatment,  "Soil  disposal  field 
•Wastewater  disposal,  "Wastewater  treatmer 
Anne  Arundel  County,  Disinfection,  Filtratioi 
Groundwater  quality,   Land   disposal,   Marylani 
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Monitoring,  Sand  filters,  Wastewater  management, 
Water  quality,  Wetlands. 

A  study  was  conducted  to  determine  the  hydraulic 
capacity  of  a  26  acre  site  for  a  leach  field  serving 
79  existing  and  180  planned  residences  in  the  Glebe 
Heights  area  of  the  Mayo  Peninsula  in  Anne  Arun- 
del County,  Maryland,  are  presented.  The  Glebe 
Heights  site  has  been  selected  for  a  wastewater 
management  system  that  includes  individual  on-site 
systems,  a  septic  tank  effluent  collection  system,  a 
0.9  MGD  sand  filter/wetlands/UV  disinfection 
reclamation  facility,  and  a  Glebe  Heights  commu- 
nal leach  field.  The  selection  was  based  on  topog- 
raphy, soils,  development  and  land  use.  The  Nanje- 
moy  formation,  located  approximately  9.14  m  be- 
neath the  surface  is  the  limiting  layer  for  vertical 
flow.  Once  the  Glebe  Heights  facility  becomes 
operational,  groundwater  levels  will  be  monitored 
to  confirm  capacity  estimates.  (See  also  W90- 
09908)  (Lantz-PTT) 
W90-09944 


COMPARATIVE  STUDY  OF  THREE  SOIL  AB- 
SORPTION TRENCH  DESIGNS  INSTALLED 
IN  AN  ILLINOIAN  TILL  SOIL. 

Virginia  State  Dept.  of  Health,  Richmond.  Bureau 

of  Sewage  and  Water. 

For  primary  bibliographic   entry  see  Field   5D. 
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HYDRAULIC  PROPERTIES  OF  SOILS  AS  AF- 
FECTED BY  SURFACE  APPLICATION  OF 
SEPTAGE. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 
Engineering. 

C.  J.  Clanton,  and  D.  C.  Slack. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  356-365,  6  fig,  3  tab, 
18ref 

Descriptors:  *Hydraulic  properties,  *Land  dispos- 
al, 'Wastewater  disposal,  'Wastewater  treatment, 
Clays,  Hydraulic  conductivity,  Loam,  Model  stud- 
ies, Pipes,  Sand,  Soil  properties,  Soil  types. 

A  study  was  conducted  to  determine  the  hydraulic 
effects  of  intermittent  septage  application  on  a  soil 
surface  over  an  extended  length  of  time.  The  spe- 
cific objective  was  to  develop  a  predictive  model 
to  describe  the  change  of  hydraulic  conductivity  of 
the  seal  layer  based  on  the  physical  nature  of 
septage,  characteristics  of  the  soil  and  time  from 
initial  application.  Lester  clay  loam,  Waukegan  silt 
loam  and  Hubbard  loamy  sand  soils  were  utilized. 
Tubes  were  constructed  using  polyvinyl  chloride 
(PVC)  pipe  measuring  10.2  cm  in  diameter  and  20 
cm  in  height  for  the  clay  loam  and  loamy  sand. 
Since  the  silt  loam  conductivity  was  small,  a  75-cm 
tube  was  used  to  increase  hydraulic  head.  Dis- 
turbed soil  was  packed  to  a  15-cm  depth  at  bulk 
densities  of  1.42,  1.34  and  1.59  g/cu  cm  for  clay 
loam,  silt  loam  and  loamy  sand.  For  the  Lester 
clay  loam  and  Waukegan  silt  loam,  saturated  con- 
ductivities of  the  soils  were  less  than  the  saturated 
conductivities  of  the  septage  seal.  This  indicates 
that  saturated  conductivity  of  the  seal  has  a  mini- 
mum value  of  approximately  0.28  cm/hr,  or  that 
the  seal  was  surficial  and  separated  with  water 
application.  In  Hubbard  loamy  sand,  an  immediate 
seal  was  formed  due  to  the  application  of  septage. 
The  saturated  conductivity  continued  to  decrease 
for  the  12- week  period  during  the  first  septage 
application.  When  septage  application  was  termi- 
nated, an  immediate  increase  in  the  saturated  con- 
ductivity occurred.  This  indicates  sealing  is  affect- 
ed by  characteristics  of  septage  during  each  appli- 
cation rather  than  a  buildup  of  organic  matter  on 
the  surface.  Following  the  end  of  septage  applica- 
tion, the  saturated  conductivity  became  greater 
than  in  a  normal  soil,  indicating  probable  improve- 
ment in  hydraulic  properties.  (See  also  W90-09908) 
(Lantz-PTT) 
W90-09946 


NUMERICAL  CLASSIFICATION  SYSTEM  TO 
DETERMINE   OVERALL   SITE  SUITABILITY 


FOR  SUBSURFACE  WASTEWATER  DISPOS- 
AL. 

Maine  Dept.  of  Human  Services,  Augusta. 
D.  C.  Hoxie,  R.  G.  Martin,  and  D.  P.  Rocque. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  369-374,  2  fig,  6  tab. 

Descriptors:  'Classification,  'Maine,  'Site  selec- 
tion, 'Soil  disposal  fields,  'Soil  treatment, 
•Wastewater  disposal,  'Wastewater  treatment, 
Community  development,  Loam,  Sand,  Soil  prop- 
erties, Soil  types. 

The  Maine  system  for  site  evaluation  for  subsur- 
face wastewater  disposal  is  based  on  identification 
and  description  of  the  soils  using  the  U.S.  Depart- 
ment of  Agriculture  classification  terminology. 
Parent  material  and  texture  determine  the 
wastewater  application  rate  and  the  depth  to  sea- 
sonal high  water  table  (SHWT),  impervious  layer 
or  bedrock  determines  the  elevation  of  the  bottom 
of  the  disposal  field  and  the  suitability  or  unsuitabi- 
lity  of  the  property.  Undeveloped  properties  with 
<  1 5  in  of  original  soil  above  the  limiting  factor 
are  considered  unsuitable  for  any  form  of  subsur- 
face wastewater  disposal.  The  U.S.  Soil  Conserva- 
tion Service  rates  93%  of  Maine  soils  as  having 
'severe'  limitations  for  subsurface  disposal  with  < 
2%  rated  as  having  'slight'  limitations.  Because  of 
the  diminishing  number  of  sites  with  'unsuitable 
soils'  and  the  belief  that  other  site  characteristics 
should  be  taken  into  consideration  the  Department 
developed  to  the  New  System  Variance  procedure. 
This  procedure  assigns  points  to  various  site  and 
system  design  characteristics  and  sets  a  minimum 
passing  score  of  50  points,  with  65  points  required 
for  properties  in  Shoreland  Zoning  areas,  and  75 
points  for  lots  in  proposed  subdivisions.  Properties 
not  meeting  the  requirement  of  original  soil  over 
limiting  factor  are  judged  by  this  system.  In  re- 
sponse to  the  increase  in  the  number  of  new  system 
variances  a  point  classification  system  is  to  be  used 
for  all  properties.  This  system  would  base  the 
suitability  for  building  on  an  assessment  of  the 
overall  site  instead  of  a  single  parameter-the  depth 
of  original  soil  to  limiting  factor-and  would  incor- 
porate all  the  current  approved  new  system  var- 
iances as  systems  in  full  compliance  with  the  rules. 
Minimum  point  totals  would  be  established  for 
individual  lots  (65  pts),  subdivision  (70  pts),  shore- 
land  lots  (75  pts),  and  sand  and  gravel  aquifers  (80 
pts).  (See  also  W90-09908)  (Lantz-PTT) 
W90-09947 


CLIMATE  AS  A  FACTOR  IN  SITING  SEPTIC 
TANK  FILTER  FIELDS. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-09948 


EVALUATION  OF  FLORIDA  SOILS  FOR  ON- 
SITE  SEWAGE  DISPOSAL  SYSTEMS. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-09949 


RECOMMENDED  SEPTIC  TANK  EFFLUENT 
LOADING  RATES  FOR  FINE-TEXTURED, 
STRUCTURED  SOILS  WITH  FLOW  RESTRIC- 
TIONS. 

Simon  and  Associates,  Inc.,  Blacksburg,  VA. 

For   primary   bibliographic   entry   see   Field    5D. 

W90-09950 


DEPARTMENT  OF  DEFENSE  INSTALLATION 
RESTORATION  PROGRAM:  REMEDIAL 
ACTION  ON  WASTE  DISPOSAL  SITES  (OCT 
80  -  OCT  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5G. 
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DEEP  WELL  DISPOSAL  (JAN  76  -  MAY  89). 


National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-862023. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
May  1989.  165p. 

Descriptors:  'Bibliographies,  'Deep  wells,  'Dis- 
posal wells,  'Waste  disposal,  Environmental  pro- 
tection, Geohydrology,  Injection  wells,  Microbial 
degradation,  Organic  wastes,  Path  of  pollutants, 
Radioactive  wastes,  Radioisotopes,  Regulations. 

This  bibliography  contains  citations  concerning 
deep  well  disposal  technology,  including  deep  geo- 
logic, deep  rock,  and  deep  shaft  repositories.  Waste 
disposals  treated  are  radioactive,  chemical  and 
geopressured.  Regulations,  environmental  protec- 
tion, risk  and  safety  analysis,  fluid  and  radionuclide 
migration  are  discussed.  Research  work  on  micro- 
bial decomposition  of  organic  waste  in  deep  wells 
is  mentioned.  (This  updated  bibliography  contains 
263  citations,  16  of  which  are  new  entries  to  the 
previous  edition).  (Author's  abstract) 
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SEWAGE    SLUDGE    PRETREATMENT    AND 
DISPOSAL  (MAR  88  -  APR  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For   primary   bibliographic  entry   see   Field   5D. 
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LINERS  FOR  WASTE  DISPOSAL  AND  WASTE 
STORAGE  FACILITIES  (JAN  76  -  APR  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-859938. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
April  1988.  142p. 

Descriptors:  'Bibliographies,  'Liners,  'Materials 
testing,  'Waste  disposal,  'Waste  storage,  Hazard- 
ous wastes,  Mine  wastes,  Radioactive  wastes,  Ura- 
nium. 

This  bibliography  contains  citations  concerning  the 
design,  characteristics,  and  performance  of  various 
types  of  liners  employed  in  the  disposal  and  stor- 
age of  a  variety  of  hazardous  and  non-hazardous 
wastes.  Special  attention  is  given  to  uranium  tail- 
ings and  radioactive  wastes.  Descriptions  of  specif- 
ic facilities  are  also  considered.  (This  updated  bibli- 
ography contains  219  citations,  15  of  which  are 
new  entries  to  the  previous  edition).  (Author's 
abstract) 
W90- 10067 


PROTECTION  OF  WATER  RESOURCES 
FROM  OIL  AND  GAS  PRODUCED  WATER 
DISPOSAL. 

Bureau  of  Land  Management,  Denver,  CO.  Colo- 
rado State  Office. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10077 


MANAGING  DRILLING  WASTES  IN  A 
NORTHERN  ENVIRONMENT. 

Alaska  State  Dept.  of  Environmental  Conserva- 
tion, Anchorage. 
D.  L.  Wilkerson,  and  B.  Fristoe. 
IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  501-508.  19 
ref. 

Descriptors:  'Alaska,  'Arctic  zone,  'Hydrocar- 
bons, 'Oil  industry,  'Oil  wastes,  'Regulations, 
'Waste  disposal,  Drilling,  Leachates,  Liners,  Re- 
sources management,  Underground  waste  disposal, 
Water  pollution  prevention. 

The  management  of  waste  disposal  in  the  northern 
environment  presents  a  challenge  to  industry  and 
resource  managers  to  minimize  environmental  risk. 
Until  recently,  waste  disposal  as  generally  prac- 
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ticed  by  the  oil  and  gas  industry  in  the  two  major 
production  areas  in  Alaska  (Cook  Inlet  and  North 
Slope),  often  amounted  to  leaching  or  directly 
disposing  drilling  wastes  into  the  environment. 
There  are  several  major  reasons  such  practices  are 
no  longer  acceptable.  The  decay  curve  for  wastes 
is  considerably  increased  in  northern  latitudes; 
drilling  depths  are  generally  much  greater,  increas- 
ing the  waste  volume;  and  the  use  of  potentially 
toxic  additives  is  frequently  involved  to  enhance 
drilling  at  increased  depths.  Beginning  in  1982  a 
study  was  conducted  of  oil  and  gas  waste  disposal 
practices  in  Alaska,  and  in  other  areas.  In  other 
regions,  e.g.  Canada,  the  Gulf  Coast,  the  Rocky 
Mountains  Overthrust,  industry  and  resource  man- 
agers have  been  applying  a  variety  of  improved 
techniques  to  control  waste  disposal,  as  reduced 
water  use,  treatment  of  fluid  wastes,  reinjection  to 
formation,  controlling  additives,  lining  of  waste 
pits,  containment  and  reclamation  or  removal  of 
wastes.  With  a  mandate  to  minimize  potential  for 
surface  and  groundwater  contamination,  a  process 
was  initiated  to  develop  new  management  controls. 
That  effort  led  to  the  development,  in  consultation 
with  industry  and  other  interest  groups,  of  a  new 
regulatory  approach  to  managing  oil  and  gas  waste 
disposal  practices.  The  design  of  that  program  has 
had  to  be  reconciled  with  available  agency  re- 
sources and  the  logistics  of  resource  exploration 
and  development  across  a  land  mass  of  some 
586,000  square  miles.  (See  also  W90- 10068)  (Au- 
thor's abstract) 
W90-10101 


SAND-BENTONITE     LINERS:     FIELD     CON- 
TROL METHODS. 

Ecole  Polytechnique,  Montreal  (Quebec). 

For   primary   bibliographic   entry   see   Field    5G. 

W90-10173 


WATER  BALANCE  STUDY  OF  TWO  LAND- 
FILL COVER  DESIGNS  FOR  SEMIARID  RE- 
GIONS. 

Los  Alamos  National  Lab.,  NM.  Environmental 
Science  Group. 

J.  W.  Nyhan,  T.  E.  Hakonson,  and  B.  J.  Drennon. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  2,  p  281-288,  April/June  1990.  8  fig,  2  tab, 
33  ref. 

Descriptors:  *Erosion  control,  'Hydrologic 
budget,  'Landfill  covers,  'Landfills,  'Semiarid 
lands,  'Water  quality  control,  Evapotranspiration, 
Leachates,  New  Mexico,  Soil  erosion,  Waste  man- 
agement. 

The  results  of  field  experiments  on  methods  to 
control  soil  erosion,  biointrusion,  and  water  infil- 
tration were  used  to  design  and  test  an  enhanced 
landfill  cover  at  Los  Alamos,  New  Mexico.  The 
performance  of  the  improved  cover  design  in  man- 
aging water  and  biota  at  the  disposal  site  was 
compared  for  3  years  with  that  obtained  from  a 
conventional  design.  Rainfall  was  above  average 
for  this  period.  This  conventional  cover  design 
consisted  of  20  cm  of  sandy  loam  topsoil  over  108 
cm  of  a  sandy  silt  backfill.  The  improved  design 
consisted  of  71  cm  of  topsoil  over  a  minimum  of  46 
cm  of  gravel,  91  cm  of  river  cobble,  and  38  cm  of 
sandy  silt  backfill.  Each  plot  was  lined  with  an 
impermeable  liner  to  allow  for  mass  balance  calcu- 
lation of  water  dynamics.  The  improved  design 
reduced  percolation  of  water  through  the  landfill 
cover  by  a  factor  of  >4  over  the  conventional 
design.  This  was  attributed  to  increased  evapotran- 
spiration from  the  enhanced  plant  cover  and  the 
effect  of  a  capillary  barrier  which  diverted  water 
laterally  in  the  cover.  Other  advantages  of  the 
improved  cover  were  the  barrier  to  plant  roots 
produced  by  the  gravel-cobble  layer,  preventing 
wastes  from  being  translocated  to  the  surface  and 
removal  of  snowmelt  by  drains  at  the  base  of  the 
coarse-grained  layer.  (Cassar-PTT) 
W90-10191 


ONE-TIME-DORMANT  SEASON  APPLICA- 
TION OF  GAS  WELL  BRINE  ON  FOREST 
LAND. 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 


D.  R.  DeWalle,  and  D.  G.  Galeone. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

19,  No.  2,  p  288-295,  April/June  1990.  5  tab,  16  ref. 

Descriptors:  'Brine  disposal,  'Forest  soils,  'For- 
ests, 'Land  disposal,  'Path  of  pollutants,  'Soil 
chemistry,  'Soil  contamination,  'Wastewater  dis- 
posal, 'Water  pollution  effects,  Arsenic,  Barium, 
Cadmium,  Calcium,  Chlorides,  Cobalt,  Ground- 
water pollution,  Interstitial  water,  Iron,  Leaching, 
Lead,  Magnesium,  Manganese,  Metals,  Natural 
gas,  Nickel,  Pennsylvania,  Phytotoxicity,  Potassi- 
um, Selenium,  Sodium,  Soil  water,  Toxicity,  Trees, 
Vegetation. 

Gas  well  brine  was  applied  to  forest  land  at  load- 
ing rates  of  1.52,  0.69,  and  0.17  kg  Cl/sq  m  of 
ground  surface  in  November  1985  to  test  the  feasi- 
bility of  one-time,  dormant  season  brine  applica- 
tions on  Pennsylvania  forest  land.  The  number  and 
species  of  woody  and  herbaceous  plants  on  the 
treated  plots  and  adjacent  control  plot  were  meas- 
ured in  July  1985  and  July  1986.  Both  pan  and 
suction  lysimeters  were  used  to  follow  changes  in 
macropore  and  micropore  soil  water  chemistry, 
respectively,  at  70-cm  soil  depths.  Little  mortality 
of  overstory  trees  occurred  in  any  of  the  treat- 
ments, but  the  number  of  understory  red  maple  and 
flowering  dogwood  saplings  was  reduced  30  to 
40%  on  the  plot  receiving  1.52  kg  Cl/sq  m.  Sever- 
al species  of  herbaceous  plants  were  also  eliminat- 
ed from  all  treated  plots;  however,  the  majority  of 
understory  woody  and  herbaceous  plants  survived. 
Chloride,  Ba,  Pb,  As,  SE,  and  Cd  were  found  in 
soil  water  at  70-cm  depths  at  concentrations  ex- 
ceeding Safe  Drinking  Water  Act  limits  immedi- 
ately after  brine  application.  Concentrations  of  ele- 
ments in  macropore  soil  water  declined  to  safe 
levels  within  3  months  of  treatment,  except  for  Se. 
Micropore  soil  water,  extracted  under  negative 
pressures,  remained  at  or  slightly  above  Safe 
Drinking  Water  Act  limits  for  As,  Se,  Ba,  and  Cd  8 
months  after  treatment.  Mobility  of  Pb  and  Cd  in 
the  soil  appeared  to  be  enhanced  by  complexation 
of  these  metals  with  CI  in  the  brine.  (Author's 
abstract) 
W90-10192 


SEWAGE  SLUDGE  EFFECTS  ON  SOIL  AND 
PLANT  QUALITY  IN  A  DEGRADED,  SEMI- 
ARID  GRASSLAND. 

P.  R.  Fresquez,  R.  E.  Francis,  and  G.  L.  Dennis. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  2,  p  324-329,  April/June  1990.  7  tab,  42  ref. 

Descriptors:  'Environmental  effects,  'Environ- 
mental quality,  'Grasslands,  'Land  disposal,  'Path 
of  pollutants,  'Plant  growth,  'Semiarid  lands, 
'Sludge  disposal,  'Soil  amendments,  'Waste  dis- 
posal, Aluminum,  Boron,  Cadmium,  Copper, 
Heavy  metals,  Iron,  Lead,  Manganese,  Metals,  Nu- 
trients, Productivity,  Trace  elements,  Vegetation, 
Water  pollution  effects,  Zinc. 

Dried,  anaerobically  digested  sewage  sludge  was 
applied  as  a  soil  amendment  (at  22.5,  45,  and  90 
Mg/ha)  to  a  degraded  semiarid  grassland  site  to 
determine  the  effects  of  sludge  on  soil  chemical 
and  heavy  metal  properties,  and  vegetative  yields 
and  quality  over  two  growing  seasons.  Most  nutri- 
ents, including  soil  N,  P,  and  K,  increased  linearly 
as  a  result  of  sludge  amendment.  Soil  pH  decreased 
linearly  from  7.8  to  7.4  with  the  application  of 
sludge  after  the  second  growing  season,  but  did  not 
significantly  increase  the  solubility  of  soil  heavy 
metals  (Pb  and  Cd).  The  levels  of  DTPA-extracta- 
ble  soil  micronutrients  (Cu,  Mn,  Zn,  etc.)  increased 
linearly  with  sludge  rates  to  levels  recommended 
for  adequate  plant  growth.  Total  herbaceous  plant 
yields  increased  significantly  with  sludge  amend- 
ment, particularly  at  the  45  Mg/ha  application 
rate,  as  compared  with  the  control.  Blue  grama 
yields  increased  twofold  to  threefold  in  amended 
plots  over  the  unamended  control  after  two  grow- 
ing seasons.  The  forage  quality  of  blue  grama, 
galleta,  and  bottlebrush  squirreltail  improved  sig- 
nificantly as  the  levels  of  tissue  N,  P,  and  K  and 
crude  protein  increased  linearly  with  sludge  appli- 
cation. Levels  of  Cd  and  Pb  in  all  plant  tissues  did 
not  increase  significantly  as  a  result  of  sludge 
amendment.  All  trace  elements  increased  to  ac- 
ceptable levels  in  deficient  plant  tissues.  The  45 


Mg/ha  application  rate  gave  the  most  favorable 
soil  and  vegetation  results.  (Author's  abstract) 
W90-10196 


CADMIUM  BUFFERING  CAPACITY  AND  AC- 
CUMULATION EM  SWISS  CHARD  IN  SOME 
SLUDGE- AMENDED  SOILS. 

Washington  State  Univ.,  Puyallup.  Western  Wash- 
ington Research  and  Extension  Center. 
S.  Kuo. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  1,  p  86-91,  January/February  1990.  8 
fig,  2  tab,  45  ref. 

Descriptors:  'Buffer  capacity,  'Cadmium,  'Heavy 
metals,  'Metals,  'Path  of  pollutants,  'Sludge  utili- 
zation, 'Soil  amendments,  'Vegetable  crops, 
Arable  soils,  Hydrogen  ion  concentration,  Soil 
analysis,  Sorption. 

Cadmium  sorption  by  soils  could  be  an  important 
factor  regulating  the  plant  availability  of  soil  Cd. 
Five  soils  containing  varying  amounts  of  Cd  result- 
ing from  previous  sludge  application  were  ana- 
lyzed for  residual  Cd  availability  under  field  condi- 
tions using  Swiss  chard  (Beta  vulgaris  L.)  as  an 
indicator  plant.  The  Cd  accumulation  was  not 
highly  correlated  with  DTPA  (diethylene-tria- 
mine-pentaacetic  acid)-extractable  Cd.  This  result 
may  be  explained  by  a  dissimilar  response  of  plant 
Cd  and  DTPA  Cd  to  soil  pH.  However,  DTPA 
extracted  50  to  75%  of  sorbed  Cd,  depending  on 
soil  type.  The  recovery  was  little  affected  by  the 
quantity  of  Cd  sorbed.  As  such,  DTPA  Cd  could 
be  used  to  predict  Cd  accumulation  by  converting 
it  to  the  quantity  of  Cd  sorbed  (Cd-s).  The  Cd-s 
was  combined  with  the  pH-dependent  Cd  buffer- 
ing capacity  (BC)  to  obtain  Cd-s/BC,  an  intensity 
factor  for  soil  Cd.  The  buffering  capacity  is  de- 
fined as  the  slope  of  the  Cd-sorption  isotherm.  The 
Cd-s/BC  and  plant  Cd  were  highly  correlated  over 
all  the  soils,  using  the  Michaelis-Menten  equation 
as  a  model.  (Author's  abstract) 
W90- 10248 


COLIFORMS  AS  A  MEASURE  OF  SEWAGE 
CONTAMINATION  OF  THE  RrVER  ZAMBE- 
ZI. 

Zimbabwe  Univ.,  Harare.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10297 


MONTEREY  WASTEWATER  RECLAMATION 
STUDY  FOR  AGRICULTURE. 

For  primary  bibliographic  entry  see  Field  3C. 
W90- 10308 


PREDICTION  OF  VARIATIONS  IN  GROUND- 
WATER QUALITY  UNDER  THE  INFLUENCE 
OF  PEN  SEWAGE  IRRIGATION. 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drogeologii    i     Inzhenerdoi    Geologii,     Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10400 


PERFORMANCE  ASSESSMENT,  SITE  CHAR- 
ACTERIZATION, AND  SENSITIVITY  AND  UN- 
CERTAINTY METHODS:  THEIR  NECESSARY 
ASSOCIATION  FOR  LICENSING. 

Department  of  Energy,  Washington,  DC. 
N.  A.  Eisenberg,  L.  D.  Rickertsen,  and  C.  Voss. 
IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  Battelle  Press,  Columbus,  Ohio.  1989. 
670p.  Battelle  Press,  Columbus,  Ohio.  1989.  p  9-38. 
9  fig,  3  tab,  30  ref. 

Descriptors:  'Groundwater  movement,  'Licens- 
ing, 'Performance  evaluation,  'Radioactive  waste 
disposal,  'Radioactive  wastes,  'Sensitivity  analy- 
sis, 'Site  selection,  'Uncertainty,  'Underground 
waste  disposal,  'Water  pollution  prevention,  Geo- 
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hydrology,   Groundwater   basins,   Model   studies, 
Path  of  pollutants,  Rock  mechanics. 

The  regulatory  requirements  established  by  the 
U.S.  Nuclear  Regulatory  Commission  (NRC),  the 
Environmental  Protection  Agency  (EPA),  and  the 
U.S.  Department  of  Energy  (DOE)  require  that 
performance  assessment  analysis  consider  the  un- 
certainty associated  with  the  predictions  of  per- 
formance of  a  geologic  repository  for  high-level 
nuclear  waste.  The  uncertainty  in  performance 
predictions  has  several  sources  including:  (1)  Sys- 
tematic and  random  error  measurement,  (2)  Spatial 
variations  in  geologic  parameters,  (3)  Conceptual 
model  uncertainties  relative  to  geometrical  con- 
figurations, major  features,  and  boundary  condi- 
tions, (4)  Physiochemical  process  modeling,  and 
(5)  Future  states  of  nature.  If  the  sources  of  uncer- 
tainty can  be  quantified,  then  the  confidence  in  the 
performance  assessment  results  can  also  be  quanti- 
fied. These  types  of  uncertainty  are  not  necessarily 
listed  in  order  of  importance,  because  the  order 
may  vary  depending  on  the  site.  Some  of  these 
uncertainties  may  be  reduced  by  taking  appropri- 
ate measures.  For  example,  use  of  more  precise, 
better  calibrated  instruments  can  reduce  measure- 
ment error.  Other  uncertainties,  such  as  the  spatial 
variations  in  geologic  parameters,  are  inherent 
properties  of  a  natural  system.  Such  uncertainties 
cannot  be  reduced,  but  additional  data  may  better 
specify  spatial  distributions  of  parameters.  The 
sources  of  uncertainty  in  performance  assessment 
analyses  and  the  role  that  sensitivity  and  uncertain- 
ty methods  play  in  the  DOE's  effort  to  develop 
and  license  a  nuclear  waste  repository  in  a  geolog- 
ic medium  were  studied  in  relation  to  groundwater 
movement  and  radionuclide  transport  analyses. 
Methods  for  quantifying  uncertainty  were  applied 
primarily  for  uncertainties  arising  from  spatial  vari- 
ability, and  to  a  lesser  degree  alternative  conceptu- 
al models.  (See  also  W90- 10404)  (Author's  ab- 
stract) 
W90-10405 


OVERVIEW  OF  GROUNDWATER  FLOW  AND 
RADIONUCLIDE  TRANSPORT  MODELING 
IN  THE  CANADIAN  NUCLEAR  FUEL  WASTE 
MANAGEMENT  PROGRAM. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
T.  Chan. 

IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.  1989.  p.  39-61.  16  fig,  19  ref. 

Descriptors:  "Canada,  'Engineering  geology, 
•Groundwater  movement,  'Mathematical  models, 
•Path  of  pollutants,  *Radioactive  waste  disposal, 
•Radioactive  wastes,  'Underground  waste  dispos- 
al, *Waste  management,  Finite  element  method, 
Geohydrological  models,  Heat  flow,  Rock  me- 
chanics, Wastewater  management. 

The  Canadian  Nuclear  Fuel  Waste  Management 
Program  is  currently  assessing  the  concept  of  dis- 
posing of  nuclear  fuel  waste  in  a  vault  500  m  to 
1000  m  deep  within  plutonic  rock  in  the  Canadian 
Shield.  The  detailed  geosphere  modeling  efforts  at 
Atomic  Energy  of  Canada  Limited  (AECL)  and 
supporting  fundamental  research  by  AECL,  Ontar- 
io Hydro,  universities  and  private  consultants  were 
analyzed  using  the  following  methods:  (1)  the 
mathematical  and  numerical  formulations  in  the 
three-dimensional  finite-element  code,  MOTIF,  de- 
veloped by  AECL  for  modeling  coupled  ground- 
water flow,  heat  transport,  and  contaminant  trans- 
port in  fractured  porous  media;  (2)  verification  and 
validation  studies;  (3)  application  of  the  code  to 
simulate  the  migration  of  inert  contaminants  from  a 
hypothetical  nuclear  waste  vault  in  a  conceptual 
geosphere  model  constructed  from  extrapolation  of 
field  data;  and  (4)  the  connection  between  the 
detailed  geosphere  model  and  a  simplified  one- 
dimensional  network  submodel  for  the  system  vari- 
ability analysis  code  (SYVAC).  The  conceptual 
model  inherent  to  the  formulation  employed  in  the 
MOTIF  code  for  application  to  fractured/porous 
media  is  that  the  rock  body  being  stimulated  either 
contains  a  large  enough  number  of  fractures  to  be 


represented  on  the  average  as  heterogeneous 
porous  media,  or  else  there  are  so  few  fractures 
that  they  can  be  either  neglected  or  simulated 
explicitly  by  special  finite  elements.  From  the  re- 
sults of  MOTIF  flow  simulations,  particle  tracking, 
and  MOTIF  transport  simulations,  a  simplified 
SYVAC  geosphere  submodel  was  constructed. 
The  geometry  of  the  network  and  the  groundwater 
flow  velocity  in  each  segment  was  determined  by 
interpretation  of  the  output  of  the  MOTIF  finite- 
element  models.  Two  options  are  available:  (1)  the 
average  groundwater  flow  velocity  for  each  seg- 
ment can  be  calculated  from  the  appropriate  ele- 
ment velocities  output  by  the  MOTIF  runs  and 
read  into  the  SYVAC  submodel;  or  (2)  the  nodal 
head  values  obtained  from  the  MOTIF  runs  can  be 
input  into  the  submodel,  which  then  calculates  the 
average  velocity  for  each  segment.  (See  also  W90- 
10404)  (Chonka-PTT) 
W90- 10406 


TREATMENT  OF  UNCERTAINTIES  IN 
GROUND-WATER  FLOW  MODELING  IN  THE 
SWISS  RADIOACTIVE  WASTE  PROGRAM. 

Nationale  Genossenschaft  fuer  die  Lagerung  Ra- 
dioaktiver  Abfaelle,  Baden  (Switzerland). 
P.  Hufschmied. 

IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.    1989.   p  63-87.   5  fig,   5  tab,  25   ref. 

Descriptors:  *Groundwater  movement,  •Hydro- 
dynamics, *Hydrologic  models,  *Model  studies, 
•Path  of  pollutants,  'Radioactive  waste  disposal, 
•Radioactive  wastes,  *Switzerland,  'Underground 
waste  disposal,  'Waste  management,  Flow  models, 
Hydraulic  models,  Performance  evaluation,  Sensi- 
tivity analysis,  Site  selection,  Uncertainty. 

The  most  plausible  scenario  for  release  of  radionu- 
clides from  a  geologic  repository  is  by  transport  in 
moving  ground-water.  Accordingly,  modeling  of 
ground-water  flow  plays  an  important  role  in 
Swiss  performance  assessment  work.  Modeling 
takes  place  at  different  scales,  beginning  at  a  re- 
gional scale  which  gives  boundary  conditions  for  a 
smaller  local-scale  model.  At  the  repository  scale, 
a  third  model  is  being  used  to  study  the  influence 
of  major  hydraulic  discontinuities  near  the  reposi- 
tory. A  fourth  model  finally  describes  the  fine- 
scale  flow  in  individual  water-bearing  features 
which  are  most  important  for  radionuclide  trans- 
port in  the  geosphere.  Sensitivity  of  model  param- 
eters and  approaches  to  treat  uncertainties  are  dif- 
ferent for  the  various  scales.  Main  sources  of  un- 
certainty are:  (1)  incomplete  available  data  about 
the  spatial  distribution  of  hydrogeologic  param- 
eters and  (2)  measurement/interpretation  errors. 
Significant  effort  has  already  been  involved  in 
understanding  and  quantifying  uncertainty  in  re- 
sults of  hydraulic  testing,  and  increasing  attention 
is  being  focused  upon  the  problem  of  the  incom- 
pleteness of  data.  Efforts  are  under  way  to  better 
quantify  both  types  of  uncertainties.  Ultimately  the 
methods  proposed  should  allow  one  to  link  field 
data  uncertainty  and  incomplete  information  to  the 
uncertainty  of  hydrodynamic  input  parameters  for 
radionuclide  transport  calculations.  The  methodol- 
ogy is  being  tested  within  the  international  project 
HYDROCOIN.  Other  considerations  are  the 
impact  of  hydrologic  uncertainty  upon  the  ongo- 
ing and  planned  site  characterization  work  as  well 
as  associated  research  and  development  needs  of 
the  Swiss  program.  (See  also  W90- 10404)  (Au- 
thor's abstract) 
W90- 10407 


REGULATORY  PERSPECTIVES  OF  CONCEPT 

ASSESSMENT. 

Atomic  Energy  Control  Board,  Ottawa  (Ontario). 
P.  A.  Flavelle. 

IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.   1989.  p   111-122.   5  fig,   1   tab,  9  ref. 


Descriptors:  'Administrative  regulations,  'Feasi- 
bility studies,  'Radioactive  waste  disposal,  'Un- 
derground waste  disposal,  'Waste  management, 
Canada,  Concept  assessment,  Long-term  planning, 
Monte  Carlo  method. 

The  Atomic  Energy  Control  Board  is  the  lead 
agency  for  the  regulatory  review  of  the  Assess- 
ment of  the  Canadian  Concept  for  Nuclear  Fuel 
Waste  Disposal  being  done  by  Atomic  Energy  of 
Canada  Limited  and  Ontario  Hydro.  The  Concept 
Assessment  could  demonstrate  the  feasibility  of  a 
disposal  system  conforming  to  regulatory  require- 
ments. The  long-term  aspects  of  Concept  Assess- 
ment encourage  the  use  of  various  predictive  tech- 
niques for  different  time  scales.  Each  technique 
will  have  a  different  potential  for  establishing  con- 
fidence in  the  predictions.  The  predicted  perform- 
ance of  a  facility  during  operation  should  have  a 
very  high  confidence,  as  it  can  be  based  on  stand- 
ard engineering  calculations  and  the  predictions 
can  be  validated  later  by  monitoring  during  oper- 
ations. The  predictions  of  the  transient  period  fol- 
lowing closure  of  the  facility  should  achieve  a 
medium  level  of  confidence,  since  they  can  be 
based  on  extrapolations  of  predictions  of  operation- 
al performance,  using  models  that  can  be  calibrated 
with  monitoring  data  and  with  averaged  input  data 
derived  from  natural  analogue  studies.  Predictions 
based  on  fundamental  processes  will  have  a 
medium  level  of  confidence  when  made  to  inter- 
mediated times  after  closure.  Long-term  predic- 
tions using  generic  or  typical  input  data  or  Monte 
Carlo  calculations  of  simplified  models  will  have 
the  least  confidence,  and  yet  they  can  still  contrib- 
ute to  the  confidence  that  the  disposal  concept  will 
conform  to  regulatory  requirements.  (See  also 
W90- 10404)  (Author's  abstract) 
W90- 10409 


ROLE  OF  UNCERTAINTY  IN  THE  BASALT 
WASTE  ISOLATION  PROJECT. 

Department  of  Energy,  Richland,  WA.  Richland 
Operations  Office. 
A.  J.  Knepp,  and  D.  H.  Dahlem. 
IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.  1989.  p  123-131.  3  fig,  10  ref. 

Descriptors:  'Geohydrology,  'Radioactive  waste 
disposal,  *Uncertainty,  *Underground  waste  dis- 
posal, Basalt  Waste  Isolation  Project,  Geologic 
formations,  Groundwater  movement,  Licensing, 
Probabilistic  process,  Stochastic  models,  Washing- 
ton. 

The  current  National  Civilian  Radioactive  Waste 
Management  Program  to  select  a  mined  geologic 
repository  will  likely  require  the  extensive  use  of 
probabilistic  techniques  to  quantify  uncertainty  in 
predictions  of  repository  isolation  performance. 
Performance  of  nonhomogeneous,  geologic,  hy- 
drologic, and  chemical  systems  must  be  predicted 
over  time  frames  of  thousands  of  years  and  there- 
fore will  likely  contain  significant  uncertainty.  A 
qualitative  assessment  of  our  limited  ability  to  in- 
terrogate the  site  in  a  nondestructive  manner  cou- 
pled with  the  early  stage  of  development  in  the 
pertinent  geosciences  support  this  statement.  The 
success  of  the  approach  to  incorporate  what  cur- 
rently appears  to  be  an  appreciable  element  of 
uncertainty  into  the  predictions  of  repository  per- 
formance will  play  an  important  role  in  acquiring  a 
license  to  operate  and  in  establishing  the  level  of 
safety  associated  with  the  concept  of  long-term 
geologic  storage  of  nuclear  waste.  The  decision  to 
quantify  significant  sources  of  uncertainties  has  had 
a  major  impact  on  the  direction  of  the  site  charac- 
terization program  at  the  Hanford  Site  along  the 
Columbia  River  in  Washington  State.  The  direc- 
tion of  the  evaluation  of  uncertainty  at  Hanford, 
the  approach  being  followed,  and  potential  prob- 
lems may  be  summarized  as  follows:  (1)  The  Basalt 
Waste  Isolation  Project  is  committed  to  quantify- 
ing as  much  of  the  uncertainty  in  long-term  predic- 
tions of  performance  as  is  practicable.  There  is 
legislative  precedent  to  do  so,  and  the  nature  of  the 
questions  needing  resolution  compel  such  an  ap- 
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proach.  (2)  Future  expansion  of  this  portion  of  the 
analytical  effort  beyond  the  current  level  will  be 
limited.  (3)  The  expected  field  and  laboratory  data 
base  will  not  be  sufficient  to  completely  satisfy  the 
analytical  needs  of  model  validation.  Some  novel 
solutions  are  needed.  (4)  Formal  probability  encod- 
ing techniques  will  be  needed  to  'quantify'  expert 
judgement  and  to  fill  the  gap  between  available 
field  and  laboratory  data  and  analytical  needs.  (See 
also  W90- 10404)  (Chonka-PTT) 
W90-10410 


SENSITIVITY  OF  WHITESHELL  GEOSPHERE 
MODELING  RESULTS  TO  DIMENSIONALITY 
(2-D/3-D)  OF  THE  COMPUTER  SIMULA- 
TIONS EMPLOYED. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
J.  A.  K.  Reid,  and  T.  Chan. 

IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.  1989.  p  173-188.  12  fig,  3  ref. 

Descriptors:  'Dimensional  analysis,  'Groundwater 
movement,  'Model  studies,  'Path  of  pollutants, 
•Radioactive  waste  disposal,  'Sensitivity  analysis, 
•Simulation  analysis,  'Underground  waste  dispos- 
al, Comparison  studies,  Computer  methods,  Finite 
element  method,  Fracture  permeability,  Geohy- 
drology,  Geological  data,  Grouting,  Heat  flow, 
Hydraulic  properties. 

The  Whiteshell  Geosphere  Conceptual  Model  was 
assembled  as  a  basis  for  two  and  three-dimensional 
simulations  to  predict  water  flows  from  a  hypo- 
thetical nuclear  waste  vault.  The  conceptual  model 
is  consistent  with  surface  and  subsurface  geologi- 
cal, geophysical,  and  hydrogeological  data  from 
the  granite  batholith  and  surrounding  country  rock 
that  comprise  the  Whiteshell  Research  Area  in 
southeastern  Manitoba,  Canada.  The  MOTIF 
finite-element  code  was  applied  to  simulate  the 
coupled  processes  of  groundwater  flow  and  heat 
transport.  Convective  transport  of  inert  contami- 
nants from  a  hypothetical  nuclear  fuel  waste  vault, 
through  the  geosphere  to  the  biosphere  was  simu- 
lated using  a  particle-tracking  technique.  Hydrau- 
lic properties  of  the  elements  of  the  intersection  of 
a  major  fracture  zone  with  the  hypothetical  vault 
were  changed  to  represent  the  effect  of  grouting. 
There  are  both  qualitative  and  quantitative  differ- 
ences between  the  results  of  2-D  and  3-D  models. 
In  a  2-D  model,  topological  or  topographical  fea- 
tures that  are  outside  the  section  cannot  be  proper- 
ly represented.  The  convergence  effect  where 
groundwater  converges  in  a  fracture  around  the 
grout  area  requires  study  in  three  dimensions.  Fi- 
nally, discharge  areas  can  be  calculated  only  by 
using  3-D  models.  When  a  large  number  of  runs 
are  necessary,  such  as  in  parameter  sensitivity  and 
system  variability  studies,  2-D  models  are  useful 
because  they  are  cheaper  to  run  and  simpler  to 
interpret.  (See  also  W90- 10404)  (Chonka-PTT) 
W90-10413 


DEVELOPMENT  OF  A  METHODOLOGY  OF 
GEOCHEMICAL  SENSITIVITY  ANALYSIS 
FOR  PERFORMANCE  ASSESSMENT. 

Sandia  National  Labs.,  Albuquerque,  NM.  Waste 

Management  Systems  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10414 


SOME  UNCERTAINTIES  ABOUT  UNCER- 
TAINTY. 

British  Columbia  Univ.,  Vancouver. 
R.  A.  Freeze,  L.  Smith,  G.  De  Marisily,  and  J. 
Massmann. 

IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.   1989.  p  231-260.  4  fig,  1  tab,  227  ref. 

Descriptors:  'Groundwater  movement,  'Model 
studies,  'Radioactive  waste  disposal,  'Uncertainty, 


'Underground  waste  disposal,  Calibration,  Hy- 
draulic conductivity,  Probabilistic  process,  Statisti- 
cal methods,  Stochastic  hydrology,  Stochastic 
models. 

Regulatory  and  engineering  performance  criteria 
for  the  siting  and  design  of  underground  nuclear 
water  repositories  in  North  American  require  the 
use  of  probabilistic  concepts  to  take  into  account 
uncertainties  associated  with  the  hydrogeologic 
environment.  Probabilistic  calculations  are  needed 
at  the  siting  stage  to  estimate  pre-emplacement 
groundwater  travel  times  and  potential  radionu- 
clide flux  rates,  and  at  the  design  stage  to  assess  the 
risk  associated  with  alternative  design  options.  To 
carry  out  these  calculations,  hydrogeologists  are 
applying  geostatistical  models  and  stochastic  simu- 
lation methods  originally  developed  to  asses  piezo- 
metric  response  in  near-surface  unconsolidated 
aquifers  over  limited  spatial  distances  and  short 
timeframes  with  relatively  abundant  data.  The  un- 
certainties associated  with  the  transfer  of  this  tech- 
nology to  the  assessment  of  advective  transport  in 
deep  rock  formations  over  large  distances  and  long 
timeframes  under  conditions  of  sparse  data  avail- 
ability were  studied.  Attention  was  directed  pri- 
marily to  the  1,000-year  groundwater  travel  time 
regulatory  criterion.  A  Bayesian  geostatistical 
methodology  for  calculating  the  probability  of 
meeting  this  criterion  was  assessed,  in  terms  of 
both  its  conceptual  strengths  and  its  operational 
weaknesses.  Issues  of  special  concern  revolve 
around  (1)  the  appropriateness  of  the  Bayesian 
approach,  (2)  problems  associated  with  inverse 
calibration  procedures,  (3)  identification  of  trends 
and  zonations  in  hydraulic  conductivity,  and  (4) 
problems  associated  with  small-sample  statistics. 
The  last  of  these  may  affect  (1)  testing  the  hypoth- 
esis of  a  lognormal  distribution  for  hydraulic  con- 
ductivity, (2)  testing  for  stationarity,  (3)  determin- 
ing the  form  and  parameter  values  for  the  autocor- 
relation function,  (4)  identifying  the  existence  of 
embedded  structures,  (5)  obtaining  a  significant 
degree  of  uncertainty  reduction  during  Bayesian 
updating,  and  (6)  applying  inverse  procedures. 
(See  also  W90- 10404)  (Author's  abstract) 
W90-10416 


EVALUATING  THE  EFFECT  OF  SAMPLING 
AND  SPATIAL  CORRELATION  ON  GROUND- 
WATER TRAVEL  TIME  UNCERTAINTY  COU- 
PLING GEOSTATISTICAL,  STOCHASTIC, 
AND  FIRST  ORDER,  SECOND  MOMENT 
METHODS. 

INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 10428 


STOCHASTIC  PARAMETER  ESTIMATION 
FOR  NUCLEAR  REPOSITORY  SITE  CHARAC- 
TERIZATION AT  HANFORD,  WASHINGTON. 

EWA,  Inc.,  Minneapolis,  MN. 

For  primary  bibliographic  entry  see  Field  2F. 

W90- 10429 


ALTERNATIVE  APPROACH  TO  UNCERTAIN- 
TY IN  RISK  ANALYSIS  AND  AN  EXACTLY 
SOLUBLE  MODEL  FOR  A  NUCLEAR  WASTE 
REPOSITORY. 

Central   Electricity   Generating   Board,   Berkeley 

(England).  Berkeley  Nuclear  Labs. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-10431 


USE  OF  BAYESIAN  ANALYSIS  FOR  INCOR- 
PORATING SUBJECTIVE  INFORMATION. 

BCS  Richland,  Inc.,  WA. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-10432 
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MANAGING  PUBLIC  WATER  SUPPLIES 
DURING  DROUGHTS,  EXPERIENCES  IN  THE 
UNITED  STATES  IN  1986  AND  1988. 

North  Carolina  Water  Resources  Research  Inst., 


Raleigh. 

For   primary   bibliographic   entry   see   Field   3D. 

W90-09513 


HISTORICAL  ACCOUNT  OF  PUBLIC  WATER 
SUPPLIES  IN  NORTH  CAROLINA. 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 
D.  H.  Howells. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 179086/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Special  Report  No.  244,  July  1989.  113p,  4 
fig- 
Descriptors:  'History,  'North  Carolina,  'Water 
supply,  Public  policy,  Regional  planning,  Water 
pollution,  Water  supply  development,  Water 
supply  systems. 

The  purpose  of  this  report  is  to  explore  and  docu- 
ment the  North  Carolina  experience  with  respect 
to  public  water  supplies  in  the  hope  that  this  will 
be  useful  for  the  guidance  of  future  decision- 
making in  this  vitally  important  area.  There  are 
lessons  to  be  learned  from  this  experience.  History 
reveals  that  we  have  too  often  chosen  to  ignore  the 
prophetic  voices  which  urged  state  and  local  offi- 
cials to  change  course  and  take  the  steps  necessary 
to  preserve  high  quality  sources  of  public  water 
supply.  Time  is  now  running  out.  The  tide  of 
development  threatens  to  engulf  the  very  lands 
that  should  be  preserved  for  this  vital  purpose. 
This  historical  account  ultimately  speaks  to  the 
urgency  of  major  changes  in  public  policy.  While 
the  hour  is  late  and  many  opportunities  have  been 
lost,  it  is  still  possible  to  correct  the  course  and 
move  ahead  on  a  more  rational  basis  in  the  future. 
(Lambert-UNC-WRRI) 
W90-09546 


CHEMILUMINESCENCE  SENSOR  WITH 
URANINE  IMMOBILIZED  ON  AN  ANION-EX- 
CHANGE  RESIN  FOR  MONITORING  FREE 
CHLORINE  IN  TAP  WATER. 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Indus- 
trial Chemistry. 

T.  Nakagama,  M.  Yamada,  and  T.  Hobo. 
Analytica  Chimica  Acta  ACACAM,  Vol.  231,  No. 
1,  p  7-12  April  1990.  3  fig,  1  tab,  18  ref.  Japanese 
Ministry  of  Education,  Science  and  Culture  Grant- 
in- Aid  63108001. 

Descriptors:  'Chemical  sensors,  'Chlorination, 
'Drinking  water,  'Water  analysis,  'Water  treat- 
ment, Anion  exchange  resins,  Chlorine,  Monitor- 
ing, Water  quality  control. 

Chemical  sensors  are  of  increasing  interest  for  the 
continuous  and  real-time  monitoring  of  analytes, 
and  have  been  reported  on  the  basis  of  various 
sensing  principles.  Recently,  considerable  efforts 
have  been  devoted  to  the  development  of  fiber- 
optic luminescence  sensors,  especially  fluorescence 
sensors,  because  of  their  intrinsic  advantages  over 
other  sensor  types.  In  the  course  of  work  on  the 
development  of  new  analytical  chemiluminescence 
(CL)  systems,  it  was  found  that  xanthene  dyes 
react  with  residual  chlorine,  free  chlorine  (C12, 
HOC1  and  OCl(-))  and  combined  chlorines  (chlora- 
mines)  in  tap  water  to  emit  light  and  a  flow- 
injection  system  was  established  with  rhodamine 
6G  CL  detection  for  the  specific  determination  of 
free  chlorine,  free  from  interferences  from  chlor- 
amine  and  other  compounds.  The  aim  of  this  work 
was  to  apply  the  xanthene  dye  CL  to  a  lumines- 
cence sensor  capable  of  continuously  monitoring 
free  chlorine  in  tap  water,  a  dye-immobilized  ion- 
exchange  resin  being  used  as  a  free  chlorine-sensi- 
tive zone.  Of  the  dyes  and  ion-exchange  resins 
tested,  the  immobilization  giving  the  best  dynamic 
response  characteristics  was  achieved  with  a  com- 
bination of  uranine  and  a  weakly  basic  anion-ex- 
change  resin  (Amberlite  IRA-93).  The  sensor,  a 
Pyrex  tube  (20  mm  x  3  mm  i.d.)  packed  with  the 
resin  and  placed  close  to  the  photomultiplier  tube, 
provided  a  constant  signal  within  1  minute  of  a 
concentration  change  of  free  chlorine,  a  linear 
calibration  graph  between  1  milliMolar  and  2  mi- 
croMolar  (the  detection  limit  at  a  signal-to-noise 
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ratio  of  3)  and  a  relative  standard  deviation  of 
1.6%  for  0.00001  M  free  chlorine.  The  sensor  was 
unique  in  being  insensitive  to  chloramines  and  per- 
mitted free  chlorine  to  be  determined  in  tap  water 
with  no  interference  from  chloramines  and  other 
compounds.  (Agostine-PTT) 
W9O-09626 


INACTIVATION  OF  HUMAN  AND  SIMIAN 
ROTAVIRUSES  BY  CHLORINE  DIOXIDE. 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

Y.  Chen,  and  J.  M.  Vaughn. 

Applied       and       Environmental      Microbiology 

AEMIDF,  Vol.  56,  No.  5,  p  1363-1366,  May  1990. 

5  fig,  1  tab,  23  ref.  EPA  Grant  R-809489-01. 

Descriptors:  *Chlorination,  *Chlorine  dioxide, 
•Disinfection,  *Drinking  water,  "Ozonation, 
•Water  treatment,  Hydrogen  ion  concentration, 
Viricides,  Viruses. 

Chlorine  dioxide  has  been  shown  to  be  an  effective 
bactericide  and  sporicide,  as  well  as  a  potent  viru- 
cide.  In  addition,  the  use  of  chlorine  dioxide  as  a 
water  disinfectant  does  not  result  in  the  production 
of  trihalomethanes,  a  problem  associated  with 
chlorine  treatment  of  drinking  water.  The  inactiva- 
tion  of  purified,  single-particle  suspensions  of 
simian  (SA-11)  and  human  rotaviruses  (HRV  type 
2,  Wa)  by  chlorine  dioxide  was  compared  over  a 
range  of  disinfectant  concentrations  and  pH  levels. 
Resulting  data  were  then  compared  with  those 
from  previous  investigations  of  rotavirus  inactiva- 
tion  by  the  more  traditional  agents,  chlorine  and 
ozone.  Experiments  were  conducted  at  4  C  in  a 
standard  phosphate-carbonate  buffer.  Both  virus 
types  were  rapidly  inactivated,  within  20  seconds 
under  alkaline  conditions,  when  chlorine  dioxide 
concentrations  ranging  from  0.05  to  0.2  mg/L 
were  used.  Similar  reductions  of  100,000  fold  in 
infectivity  required  additional  exposure  time  of  120 
seconds  at  0.2  mg/L  for  Wa  and  at  0.5  mg/L  for 
SA-11,  respectively,  at  pH  6.0.  The  inactivation  of 
both  virus  types  was  moderate  at  neutral  pH,  and 
the  sensitivities  to  chlorine  dioxide  were  similar. 
The  observed  enhancement  of  virucidal  efficiency 
with  increasing  pH  was  contrary  to  earlier  findings 
with  chlorine  and  ozone-treated  rotavirus  particles, 
where  efficiencies  decreased  with  increasing  alka- 
linity. Comparison  of  99.9%  virus  inactivation 
times  revealed  ozone  to  be  the  most  effective  viru- 
cidal agent  among  these  three  disinfectants.  (Agos- 
tine-PTT) 
W90-09631 


EFFECTS  OF  OZONE,  CHLORINE  DIOXIDE, 
CHLORINE,  AND  MONOCHLORAMINE  ON 
CRYPTOSPORIDIUM  PARVUM  OOCYST  VIA- 
BILITY. 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

D.  G.  Korich,  J.  R.  Mead,  M.  S.  Madore,  N.  A. 

Sinclair,  and  C.  R.  Sterling. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  5,  p  1423-1428,  May  1990. 

8  fig,  26  ref.  EPA  Grant  CR-8142337-01. 

Descriptors:  "Disinfection,  "Drinking  water, 
"Ozonation,  "Parasites,  "Water  treatment,  Chlorin- 
ation,  Cryptosporidium,  Human  diseases. 

Purified  Cryptosporidium  parvum  oocysts  were 
exposed  to  ozone,  chlorine  dioxide,  chlorine,  and 
monochloramine.  Excystation  and  mouse  infectiv- 
ity were  comparatively  evaluated  to  assess  oocyst 
viability.  Ozone  and  chlorine  dioxide  more  effec- 
tively inactivated  oocysts  than  chlorine  and  mon- 
ochloramine did.  Greater  than  90%  inactivation  as 
measured  by  infectivity  was  achieved  by  treating 
oocysts  with  1  ppm  of  ozone  (1  mg/liter)  for  5 
min.  Exposure  to  1.3  ppm  of  chlorine  dioxide 
yielded  90%  inactivation  after  1  hour,  while  80 
ppm  of  chlorine  and  80  ppm  of  monochloramine 
required  approximately  90  min  for  90%  inactiva- 
tion. The  data  indicate  that  C.  parvum  oocysts  are 
30  times  more  resistant  to  ozone  and  14  times  more 
resistant  to  chlorine  dioxide  then  Giardia  cysts 
exposed  to  these  disinfectants  under  the  same  con- 
ditions. With  the  possible  exception  of  ozone,  the 
use  of  disinfectants  alone  should  not  be  expected  to 


inactivate  C.  parvum  oocysts  in  drinking  water. 

(Author's  abstract) 

W90-09634 


DISINFECTION  OF  BACTERIA  IN  WATER 
SYSTEMS  BY  USING  ELECTROLYTICALLY 
GENERATED  COPPER:  SILVER  AND  RE- 
DUCED LEVELS  OF  FREE  CHLORINE. 

Arizona  Univ.,  Tucson.   Dept.  of  Nutrition  and 

Food  Science. 

M.  T.  Yahya,  L.  K.  Landeen,  M.  C.  Messina,  S.  M. 

Kutz,  and  R.  Schulze. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

36,  No.  2,  p  109-116,  February  1990.  3  fig,  5  tab,  44 

ref. 

Descriptors:  "Chlorination,  "Copper,  "Disinfec- 
tion, "Drinking  water,  "Silver,  "Water  treatment, 
Coliforms,  Pseudomonas,  Staphylococcus,  Water 
quality  management. 

As  an  alternative  disinfectant  to  chlorination,  elec- 
trolytically  generated  coppensilver  (400  and  40 
microgram/L  copper  and  silver  respectively)  with 
and  without  free  chlorine  (0.3  mg/L)  was  evaluat- 
ed over  a  period  of  4  weeks  in  indoor  and  outdoor 
water  systems  (100  L  tap  water  with  natural  body 
flora  and  urine).  Numbers  of  total  coliform,  pseu- 
domonas, and  staphylococci  were  all  less  than 
drinking  water  standards  in  systems  treated  with 
copper:silver  and  free  chlorine  and  systems  treated 
with  free  chlorine  alone  (1.0  mg/L).  No  significant 
differences  in  bacterial  numbers  were  observed 
between  systems  with  copper:silver  and  free  chlo- 
rine and  those  with  free  chlorine  alone,  overall, 
free  chlorine  treatments  (0.3  or  1.0  mg/L)  showed 
significantly  lower  heterotrophic  plate  numbers 
than  those  without  free  chlorine.  When  challenged 
with  a  natural  Staphylococcus  sp.  isolate,  water 
with  copper:silver  and  free  chlorine  had  a  2.4 
log(10)  reduction  in  bacterial  numbers  within  2 
min,  while  free  chlorine  alone  or  copper:silver 
alone  showed  1.5  and  0.03  log(10)  reductions,  re- 
spectively. Addition  of  copper:silver  to  water  sys- 
tems may  allow  the  concentration  of  free  chlorine 
to  be  reduced  while  still  providing  comparable 
sanitary  quality  of  the  water.  (Author's  abstract) 
W90-09662 


DEVELOPMENT  OF  AN  AUTOMATED  HIGH- 
PERFORMANCE  LIQUID  CHROMATOGRA- 
PHIC METHOD  FOR  THE  ON-LINE  PRE- 
CONCENTRATION  AND  DETERMINATION 
OF  TRACE  CONCENTRATIONS  OF  PESTI- 
CIDES IN  DRINKING  WATER. 
Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 
Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-09663 


ANALYZING  WATER  MAIN  REPLACEMENT 
POLICIES. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

J.  W.  Male,  T.  M.  Walski,  and  A.  H.  Slutsky. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  3,  p  362- 
374,  May /June  1990.  3  fig,  8  tab,  10  ref. 

Descriptors:  "Cost  analysis,  "Water  conveyance, 
"Water  distribution,  "Water  mains,  Maintenance, 
New  York  City,  Water  policy. 

A  procedure  to  assist  in  planning  for  the  rehabilita- 
tion of  a  water  distribution  system  was  applied  to 
New  York  City.  It  incorporates  the  costs  of  replac- 
ing water  mains  and  those  of  repairing  main  breaks 
to  determine  least-cost  planning  strategies.  Results 
showed  that  New  York's  current  policy  of  replac- 
ing main  segments  that  have  had  two  or  more 
breaks  is  the  least-cost  approach  on  a  city-wide 
basis.  However,  application  of  slightly  different 
strategies  to  different  pipe  diameters  and  to  differ- 
ent boroughs  can  yield  slightly  lower  costs.  Re- 
sults of  the  procedure  are  sensitive  to  the  discount 
rate  and  the  costs  associated  with  main  breaks. 
Results  show  that  delaying  replacement  of  mains 
beyond  an  optimal  time  yields  higher  total  costs. 
Several  of  the  results  can  be  generalized  and  are 
applicable  to  distribution  systems  of  other  utilities: 


(1)  Smaller  diameter  mains  should  be  replaced 
more  frequently,  given  all  other  factors  are  the 
same;  (2)  reasonable,  least-cost  strategies  can  be 
approached  even  with  uncertain  input  parameter 
values;  (3)  knowledge  of  costs  associated  with 
breaks  is  very  important;  and  (4)  in  addition  to 
cost,  the  resulting  physical  integrity  of  the  system 
is  very  important.  (Author's  abstract) 
W90-09670 


CHLORINATION,  WATER  HARDNESS  AND 
SERUM  CHOLESTEROL  IN  FORTY-SIX  WIS- 
CONSIN COMMUNITIES. 

Oak  Ridge  National  Lab.,  TN.  Health  and  Safety 
Research  Div. 

E.  A.  Zeighami,  A.  P.  Watson,  and  G.  F.  Craun. 
International  Journal  of  Epidemiology   IJEPBF, 
Vol.  19,  No.  1,  p  49-58,  March  1990.  6  tab,  33  ref. 
EPA    Interagency    Agreement    40-1063-80    DOE 
Contract  DE-AC05-840R214400. 

Descriptors:  "Chlorination,  "Drinking  water, 
"Public  health,  "Water  treatment,  "Wisconsin, 
Blood  pressure,  Calcium,  Cholesterol,  Hardness, 
Magnesium,  Sex  differences. 

The  Wisconsin  Heart  Health  Research  Program 
measured  serum  lipids  and  other  clinical  param- 
eters among  residents  of  45  neighboring  small  com- 
munities in  central  Wisconsin.  The  studied  aimed 
to  determine  whether  the  distribution  of  serum 
lipids,  blood  pressure,  or  thyroid  hormones  dif- 
fered according  to  the  chlorination  of  the  water 
supply  or  its  calcium  or  magnesium  content  (hard- 
ness). Variables  measured  on  individuals  included 
age,  education  level,  alcohol  intake,  cigarette 
smoking,  dietary  fat,  and  dietary  calcium.  An  anal- 
ysis of  covariance  was  used  to  estimated  the  effects 
of  chlorination  and  hardness  on  each  of  the  serum 
lipids,  with  individual  variables  included  as  covar- 
iates.  Among  females,  serum  cholesterol  (SC) 
levels  were  significantly  higher  in  chlorinated 
communities  than  non-chlorinated  communities. 
Community  SC  levels  also  were  higher  in  males  in 
chlorinated  communities,  on  the  average,  but  dif- 
ferences were  smaller  compared  and  not  statistical- 
ly significant.  Low-density  lipoprotein  cholesterol 
levels  follow  a  similar  pattern  to  that  for  total  SC 
levels:  higher  in  chlorinated  communities  for  fe- 
males, but  not  different  for  males.  High  density 
lipoprotein  cholesterol  community  means  were 
nearly  identical  in  the  chlorinated  and  non-chlorin- 
ated communities  for  each  sex.  (Author's  abstract) 
W90-09739 


MEASUREMENT  OF  THE  PERSONAL  COST 
OF  ILLNESS  DUE  TO  SOME  MAJOR  WATER- 
RELATED  DISEASES  IN  AN  INDIAN  RURAL 
POPULATION. 

MLB  Medical  College,  Jhansi,  284  128,  India. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-09740 


WITHDRAWAL  AND  DISTRIBUTION  OF 
WATER  BY  PUBLIC  WATER  SUPPLIES  IN 
OHIO,  1985. 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  3D. 
W90-09893 


OZONATION  USED  IN  WATER  AND  SEWAGE 
TREATMENT  (JAN  70  -  MAR  90). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For   primary   bibliographic   entry   see   Field    5D. 
W90- 10035 


ANION  EXCHANGE  RESINS:  STRUCTURE, 
FORMULATION,  AND  APPLICATIONS  (JAN 
77  -  JUL  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-866032. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
July  1989.  74p. 
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Descriptors:  'Anion  exchange,  *Resins,  *Water 
pollution  control,  'Water  treatment,  Amides, 
Chemical  properties,  Chromatography,  Polyethy- 
lenes,  Styrenes,  Water  quality  control. 

This  bibliography  contains  citations  concerning  the 
formulation  and  synthesis  of  anion  exchange  resins 
based  on  such  resins  as  amides,  polyethylenes  and 
styrenes.  Osmotic  properties,  exchange  kinetics  be- 
havior, sorption  properties,  structure  studies  and 
temperature  related  performance  effects  on  anion 
exchange  resins  are  considered.  Anion  exchange 
chromatography  of  metals  and  liquids,  and  applica- 
tions in  water  purification  and  pollution  control 
are  included.  (This  updated  bibliography  contains 
169  citations,  24  of  which  are  new  entries  to  the 
previous  edition).  (Author's  abstract) 
W90- 10042 


WATER  TREATMENT  FACILITIES  (EXCLUD- 
ING WASTEWATER  FACILITIES)  (JAN  77  - 
DEC  88). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-851927. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
December  1988.  154p. 

Descriptors:  'Bibliographies,  'Design  criteria, 
'Operating  policies,  'Water  treatment  facilities, 
Chlorination,  Construction  methods,  Drinking 
water,  Filtration,  Industrial  water,  Reverse  osmo- 


This  bibliography  contains  citations  concerning  the 
design,  construction,  costs,  and  operation  of  water 
treatment  facilities.  Facilities  covered  include  those 
that  provide  drinking  water,  domestic  water,  and 
water  for  industrial  use.  Types  of  water  treatment 
covered  include  reverse  osmosis,  chlorination,  fil- 
tration, and  ozonation.  Wastewater  treatment  fa- 
cilities are  excluded  from  this  bibliography.  (Con- 
tains 275  citations).  (Author's  abstract) 
W90-10048 


CIVIL  ENGINEERING  PRACTICE.  VOLUME 
5:  WATER  RESOURCES/ENVIRONMENTAL. 

For  primary   bibliographic   entry  see   Field   5D. 
W90-10104 


PHYSICAL     TREATMENT     PROCESSES     IN 
WATER  AND  WASTEWATER  TREATMENT. 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For   primary   bibliographic   entry  see   Field   5D. 
W90-10128 


GRANULAR  ACTIVATED  CARBON  IN  WATER 
TREATMENT. 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

C.  N.  Patel,  S.  L.  Cheng,  and  K.  Banerjee. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.   1988.  p  703- 

738,  25  fig,  10  tab,  30  ref. 

Descriptors:  'Activated  carbon,  'Adsorption, 
'Granular  activated  carbon,  'Potable  water, 
'Water  treatment,  Chlorinated  hydrocarbons, 
Contaminants,  Drinking  water,  Organic  pollutants, 
Organoleptic  properties,  Ozonation,  Ozone. 

The  use  of  granular  activated  carbon  for  treatment 
of  potable  water  supplies  offers  the  water  plant  a 
simple,  effective  and  economical  way  to  remove 
taste,  odor,  color  and  undesirable  organics,  includ- 
ing toxic  substances,  on  a  continuous  basis  without 
capital  investment  costs.  Activated  carbon  re- 
moves organic  contaminants  from  water  by  the 
process  of  adsorption,  or  the  attraction  and  accu- 
mulation of  one  substance  on  the  surface  of  an- 
other. Use  of  granular  activated  carbon  for  reduc- 
tion of  total  organic  carbon  should  be  proceeded 
by  good  clarification.  Good  operation  is  essential 
to  avoid  losses  of  carbon  through  backwashing  and 
deposition  of  materials  on  the  carbon  granules. 
Biological  activity  in  the  bed  may  lead  to  pro- 


longed lifetimes  of  the  carbon  beds  and  to  removal 
of  nonadsorbable  but  degradable  compounds  that 
otherwise  might  cause  problems  in  the  distribution 
system.  The  treatment  of  preozonated  water  void 
of  chlorinated  organics  in  granular  activated 
carbon  columns  which  do  not  require  regeneration 
is  termed  biological  activated  carbon  treatment. 
The  use  of  ozone,  chlorine  dioxide,  and  ozone  plus 
activated  carbon  are  established  and  proven  tech- 
nologies in  Europe.  For  polluted  raw  ".aters, 
ozone  or  ozone  coupled  with  activated  carbon 
appears  to  be  the  best  technique  available  for  re- 
duction of  organics  concentrations  in  drinking 
water.  Powdered  activated  carbon  is  usually  added 
to  the  water  with  automatic  chemical  feeders. 
Major  advantages  of  powdered  activated  carbon 
are  that  it  can  effectively  remove  odor,  it  is  cheap- 
er than  granular  carbon,  and  that  extensive  plant- 
construction  costs  are  not  required  in  order  to  use 
it.  Water  and  wastewater  treatment  make  up  about 
a  third  of  the  activated  carbon  market.  Carbon  is 
also  used  in  air  pollution  control,  catalyst  applica- 
tions, sugar  decolorizing,  solvent  recovery,  purifi- 
cation of  chemicals,  dry  cleaning,  and  more.  (See 
also  W90-10104)  (Mertz-PTT) 
W90-10129 


BIODEGRADATION  OF  A  GAS  OIL  APPLIED 
TO  AGGREGATES  OF  DIFFERENT  SIZES. 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

S.  C.  Mott,  P.  H.  Groenevelt,  and  R.  P.  Voroney. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

19,  No.  2,  p  257-260,  April/June  1990.  3  fig,  2  tab, 

13  ref. 

Descriptors:  'Biodegradation,  'Geochemistry, 
•Industrial  wastes,  'Land  disposal,  'Oil  wastes, 
•Waste  disposal,  Bacteria,  Degradation,  Microor- 
ganisms, Mineralization,  Particle  size,  Soil  aggre- 
gates, Soil  physical  properties. 

The  relationship  of  soil  aggregate  size  to  degrada- 
tion rate  in  land  disposal  of  oily  wastes  was  studied 
in  an  effort  to  improve  the  rate  of  biodegradation. 
Previously  untreated  soil  was  separated  into  aggre- 
gates of  the  following  size  ranges:  coarse  (19-25 
mm  diameter),  medium  (5-10  mm),  and  fine  (1-2 
mm).  Oily  waste,  emulsified  in  water  sufficient  to 
bring  the  soil  to  25%  water  content,  was  evenly 
applied  to  the  surface  of  each  type  of  aggregate. 
After  incubation  for  14  days  at  25  C,  biodegrada- 
tion was  measured  by  carbon  dioxide  entrapment 
in  potassium  hydroxide.  The  coarse  and  medium 
aggregates  were  then  ground  to  approximate  the 
fine  fraction  and  reincubated  without  further  waste 
application.  A  one-component  exponential  model 
regression  indicated  that  application  to  fine  aggre- 
gates resulted  in  a  larger  available  mineralizable 
carbon  pool,  with  more  carbon  dioxide  produced 
from  treated  fine  aggregates.  The  effects  were 
attributed  to  the  larger  available  surface  area.  Al- 
though grinding  caused  a  temporary  increase  last- 
ing several  days,  the  pregrinding  pattern  was  soon 
reestablished,  probably  because  the  oil  was  ab- 
sorbed onto  the  particles  and  did  not  spread  upon 
grinding.  It  was  concluded  that  waste  biodegrada- 
tion was  inversely  proportional  to  aggregate  size 
before  application,  and  that  soil  surface  preparation 
into  fine  aggregates  may  be  more  beneficial  than 
tillage  after  application.  (Cassar-PTT) 
W90-10189 


CONTENT  AND  FRACTIONATION  OF  HEAVY 
METALS  IN  WATER  TREATMENT  SLUDGES. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Engineering. 
H.  A.  Elliot,  B.  A.  Dempsey,  and  P.  J.  Maille. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  2,  p  330-334,  April/June  1990.  4  tab,  20  ref. 

Descriptors:  'Heavy  metals,  'Land  disposal,  'Path 
of  pollutants,  'Sludge  analysis,  'Sludge  disposal, 
•Waste  disposal,  'Water  treatment,  'Water  treat- 
ment wastes,  Alum,  Cadmium,  Chromium,  Coagu- 
lation, Copper,  Ferric  chloride,  Lead,  Metals, 
Nickel,  Zinc. 

The  composition  and  distribution  of  Cd,  Cu,  Cr, 
Ni,  Pb,  and  Zn  in  eight  alum  and  ferric  chloride 
coagulation  sludges  were  investigated  using  a  five- 


step  chemical  fractionation  procedure  to  assess  po- 
tential impacts  following  soil  incorporation.  The 
mean  total  metal  levels  (mgAg  dry  weight)  for 
these  sludges  were  Cd,  <2;  Cu,  234;  Cr,  187;  Ni, 
102;  Pb,  230;  and  Zn,  557,  which  are  well  below 
maximum  allowable  levels  for  land-applied  wastes. 
Two  individual  ferric  chloride  sludges  had  Ni 
levels  slightly  above  maximum  allowable  concen- 
trations. Mean  total  Cr  and  Ni  concentrations  in 
the  ferric  chloride  sludges  were,  respectively,  5.4 
and  3.1  times  the  corresponding  alum  sludge  levels, 
reflecting  elevated  concentrations  in  the  ferric 
chloride  coagulant.  The  Cu,  Cr,  Ni,  Pb,  and  Zn  in 
sludges  were  predominantly  bound  within  the 
oxide  or  silicate  components.  A  small  portion  of 
the  sludge  Cd  was  in  a  readily  exchangeable  form, 
whereas  the  dilute  acid  extractable  and  organically 
bound  fractions  contained  the  majority  of  nonresi- 
dual  Cd.  Although  total  Cd  levels  were  very  low 
(1-2  mg/kg)  compared  with  the  allowable  maxi- 
mum, it  was  expected  that  Cd  would  be  mobile 
under  acidic  soil  conditions.  (Author's  abstract) 
W90-10197 


TREATMENT  OF  CHLORDANE-CONTAMI- 
NATED  WATER  BY  THE  ACTIVATED  ROTAT- 
ING BIOLOGICAL  CONTACTOR. 

Oklahoma  Univ.,  Norman.  Dept.  of  Civil  Engi- 
neering and  Environmental  Science. 
D.  A.  Sabatini,  J.  W.  Smith,  and  L.  W.  Moore. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
19,  No.  2,  p  334-338,  April/June  1990.  4  fig,  5  tab, 
13  ref. 

Descriptors:  'Biological  treatment,  'Chlordane, 
'Insecticides,  'Water  pollution  treatment,  'Water 
treatment,  Contactors,  Fate  of  pollutants,  Pesti- 
cides, Rotating  contactors. 

Due  to  the  toxicity  of  the  insecticide  chlordane 
and  its  persistence  in  the  environment,  it  is  impor- 
tant to  identify  remedial  treatment  processes  for 
chlordane-contaminated  waters.  The  removal  of 
chlordane  from  water  was  studied  using  the  acti- 
vated rotating  biological  contactor.  Chlordane 
concentrations  ranged  from  0.1  to  4.6  mg/liter 
with  organic  supplement  levels  of  500  and  175  mg/ 
liter  of  BOD.  The  chlordane  removal  efficiencies 
ranged  from  75  to  96%,  and  the  BOD  removal 
efficiencies  ranged  from  95  to  99%.  Shock  load- 
ings of  chlordane  (2  to  3  times  the  normal  influent 
concentration)  did  not  significantly  hinder  chlor- 
dane removal  efficiency,  which  was  70  to  85%. 
Mass  balances  of  the  chlordane  throughout  the 
study  showed  58  to  89%  of  in  influent  chlordane 
was  not  accounted  for  in  the  effluent,  the  system  or 
waste  solids.  The  relatively  low  volatility  of  chlor- 
dane and  the  low  adsorption  of  chlordane  to  the 
biomass  indicated  that  biological  transformation 
was  the  primary  removal  mechanism  in  this  study. 
(Author's  abstract) 
W90-10198 


EFFECT  OF  NITRATE  AND  ORGANIC 
MATTER  UPON  MOBILITY  OF  SELENIUM 
IN  GROUNDWATER  AND  EN  A  WATER 
TREATMENT  PROCESS. 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10201 


INVESTIGATION  OF  AN  ALUMINUM  HY- 
DROXIDE INCRUSTATION  IN  A  RURAL 
WATER  SUPPLY  (ALUMINIUMHYDROXID- 
ABLAGERUNG  IN  EINER  WASSERLEITUNG). 

Bonn  Univ.  (Germany,  F.R.).  Hygiene  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10205 


SMALL  WATER  TREATMENT  SYSTEMS  IN 
THE  1990S. 

M.  E.  Maschek. 

Water  Engineering  and  Management  WENMD2, 

Vol.  137,  No.  4,  p  33-35,  April  1990. 

Descriptors:  'Drinking  water,  'Reverse  osmosis, 
'Water  treatment,  'Water  treatment  facilities, 
Chemical  treatment,  Egypt,  Municipal  water,  New 
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Jersey,  North  Carolina,  Potable  water,  Rural  areas, 
Safe  Drinking  Water  Act,  Water  quality  standards, 
Water  users. 

The  1986  Safe  Drinking  Water  Act  has  increased 
water  quality  standards  and  system  monitoring  re- 
quirements. Package  water  treatment  systems  offer 
a  key  alternative  to  small  and  rural  communities 
which  otherwise  could  not  comply  with  this  stat- 
ute and  the  new  proposed  regulations.  This  system 
is  easily  installed  and  compact  in  design.  First-time 
installation  is  typically  provided  at  a  reduced  cost. 
The  system  can  gradually  be  brought  into  oper- 
ation allowing  operators  the  chance  to  monitor  the 
system.  Small  systems  range  from  the  10  gallon  per 
minute  to  several  million  gallons  per  day  capacity. 
The  total  unit  should  fit  into  a  50'  X  50'  enclosure. 
Some  systems  include  programmable  controllers. 
Most  advanced  systems  may  also  control  chemical 
dosage.  Limited  flexibility  from  an  operations 
standpoint  may  be  a  problem.  Among  larger  pack- 
age systems  currently  in  operation  are  those  in 
Hackensack,  NJ  which  has  provided  output  as 
high  as  450  gallons  per  minute;  Dare  County,  NC 
reverse  osmosis  plant  treating  3  million  gallons  per 
day,  and  the  mobile  containerized  reverse  osmosis- 
water  desalination  plant  in  Egypt's  Sinai  Peninsula. 
(Feder-PTT) 
W90-10219 


INFLUENCE  OF  TEMPERATURE  ON  THE  EF- 
FICIENCY OF  BIOLOGICAL  ACTIVATED 
CARBON  FILTERS  (INFLUENCE  DE  LA  TEM- 
PERATURE SUR  LE  RENDEMENT  DES 
FILTRES  AU  CHARBON  ACTIVE  BIOLOGI- 
QUE). 

Gendron  Lefebvre,  Inc.,  Laval  (Quebec). 
S.  Letendre,  R.  Desjardins,  L.  Fortin,  P. 
Lafranche,  and  F.  G.  Briere. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  6,  p820-828,  December  1989.  7  fig,  7 
tab,  22  ref.  English  summary. 

Descriptors:  'Activated  carbon,  'Biological  filters, 
•Quebec,  *Seasonal  variation,  'Temperature  ef- 
fects, 'Water  treatment,  Adsorption-desorption, 
Aquatic  bacteria,  Dissolved  solids,  Lignite,  Organ- 
ic carbon,  Peat  soils,  Water  quality,  Water  sam- 
pling. 

To  evaluate  the  efficiency  of  biological  activated 
carbon  filters  at  the  Sainte-Rose  water  treatment 
plant  in  Ville  de  Laval  (Quebec),  water  and  carbon 
samples  were  taken  over  a  period  of  150  days. 
Sampling  began  1  year  after  filter  start-up.  The 
filters  were  in  a  pseudo-equilibrium  state.  During 
the  winter,  the  removal  rate  of  organic  material  is 
reduced  because  of  lower  water  temperatures 
which  affect  bacterial  activity.  Bacterial  density  in 
the  upper  layer  of  the  filter  is  influenced  by  tem- 
perature variations.  During  the  warm  season,  bac- 
teria counts  are  higher  in  the  upper  layer  of  the 
carbon,  in  the  filter  effluent,  and  in  the  backwash 
water.  For  equal  volume,  activated  bituminous 
carbon  removes  more  total  organic  carbon  than 
carbons  based  on  peat  or  on  lignite.  For  equal 
carbon  masses,  bituminous  carbon  and  peat-based 
extruded  carbon  have  similar  removal  rates.  Re- 
sults showed  that  the  quantity  of  organic  matter 
adsorbed  per  gram  of  dry  carbon  is  greater  at  the 
surface  than  at  a  depth.  During  the  sampling 
period  there  was  an  increase  in  the  quantity  of 
organic  matter  adsorbed  on  the  carbon  situated  at  a 
depth  of  155  cm.  (Creskoff-PTT) 
W90- 10236 


ANALYSIS  OF  POLYCHLORODIBENZO-P- 
DIOXINS  IN  RAW  AND  TREATED  WATERS. 
PART  1:  EVALUATION  OF  GRAB  SAMPLE 
METHODOLOGY  FOR  PART-PER-QUADRIL- 
LION  ANALYSIS. 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 10275 


ANALYSIS  OF  POLYCHLORODIBENZO-P- 
DIOXINS  IN  RAW  AND  TREATED  WATERS. 
PART  2:  OPTIMIZATION  OF  AN  XAD-2 
RESIN  COLUMN  METHODOLOGY. 


Health  and  Welfare  Canada,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 10276 

STUDIES  ON  THE  EARTHY-MUSTY  ODOURS 
IN  NATURAL  WATER:  IV.  MECHANISM  OF 
EARTHY-MUSTY  ODOUR  PRODUCTION  OF 
ACTINOMYCETES. 

Aichi  Prefectural  Inst,  of  Public  Health,  Nagoya 

(Japan). 

K.  Aoyama. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

68,  No.  4,  p  405-410,  April  1990.  6  fig,  3  tab,  11  ref. 

Descriptors:  'Bacterial  physiology,  'Drinking 
water,  'Odors,  'Reservoirs,  'Streptomyces, 
♦Water  quality,  'Water  treatment,  Geosmin,  Me- 
thionine, Methylisoborneol,  Microbiological  stud- 


Many  reservoirs  for  water  supply  have  been  trou- 
bled with  earthy-musty  odor  compounds-2-meth- 
ylisoborneol  (2-MIB)  and  geosmin.  Both  of  these 
compounds  are  terpenoids  and  related  to  the  meta- 
bolite of  L-methionine.  An  experiment  using 
(CD3)methionine  and  (14CH3)methionine  showed 
that  the  C-23  methyl  group  in  2-MIB  originates 
from  L-methionine.  In  the  Streptomyces  griseoful- 
vus  incubation  experiment  with  10-1000  mg/L  of 
L-methionine,  2-MIB  and  geosmin  appeared  in  the 
earlier  stages,  in  greater  amounts  than  in  the  con- 
trol. The  maximum  production  of  2-MIB  and  geos- 
min increased  considerably  in  the  experiments  with 
10  and  100  mg/L  of  L-methionine.  The  effective 
time  for  L-methionine  addition  was  after  1  d.  Ad- 
ditions after  3  and  5  d  were  similar  to  the  control. 
In  the  incubation  experiment  with  10-1000  mg/L 
folic  acid,  2-MIB  and  geosmin  increased  only 
during  the  1000  mg/L  addition.  There  seems  to  be 
little  doubt  that  L-methionine  takes  part  in  the 
metabolism  of  2-MIB  and  geosmin.  (Author's  ab- 
stract) 
W90-10298 


OZONE  MASS  TRANSFER  IN  A  GAS- 
SPARGED  TURBINE  REACTOR. 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

D.  Grasso,  E.  Fujikawa,  and  W.  J.  Weber. 
Research  Journal  of  the  Water  Pollution  Control 
Federation  JWPFA5,  Vol.  62,  No.  3,  p  246-253, 
May/June  1990.  6  fig,  28  ref. 

Descriptors:  'Mass  transfer,  'Ozonation,  'Ozone, 
♦Water  treatment,  Flow  rates,  Hydrogen  ion  con- 
centration, Kinetics,  Mathematical  models,  Mathe- 
matical studies,  Model  studies. 

It  is  widely  accepted  that  most  ozone  applications 
are  mass  transfer  limited  rather  than  reaction  rate 
controlled.  Consequently,  techniques  for  the  accu- 
rate prediction  of  the  overall  volumetric  mass 
transfer  coefficient  are  a  critical  aspect  of  ozona- 
tion process  design  and  specification.  A  mathemati- 
cal model  is  presented  that  was  structured  on  the 
basis  of  literature  correlations  for  predicting  ozone 
volumetric  mass  transfer  coefficient  values  for  gas- 
sparged,  completely  mixed  turbine  reactors.  Con- 
tinuous flow  mass  transfer  experiments  at  pH 
values  between  6-9  validated  the  model.  Increases 
in  gas  flow  rates  were  found  to  increase  volumetric 
mass  transfer  coefficient  values  up  to  approximate- 
ly 0.06  scfm,  after  which  little  or  no  increase  was 
observed.  Based  on  model  predictions,  volumetric 
mass  transfer  coefficient  values  increased  with  in- 
creasing impeller  speeds;  however,  the  relative 
percent  increase  in  volumetric  mass  transfer  coeffi- 
cient values  decreased  with  increasing  impeller 
speed.  Variation  in  the  liquid  flow  rate  was  found 
to  have  little  impact  on  volumetric  mass  transfer 
coefficient  values  in  the  reactor  studied.  Both  ex- 
perimental and  mathematical  calculations  indicated 
that  rapid  ozone  decomposition  reaction  kinetics  at 
pH  9  do  not  enhance  the  value  of  the  mass  transfer 
coefficient.  (Author's  abstract) 
W90-10312 


THREE-DIMENSIONAL  SIMULATION  OF 
ORGANIC  TRANSPORT  WITH  AEROBIC  BIO- 
DEGRADATION. 


Water  Quality  Control — Group  5G 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 
Research. 

E.  O.  Frind,  E.  A.  Sudicky,  and  J.  W.  Molson. 
IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  89-96,  3  fig,  1  tab,  11  ref. 

Descriptors:  'Biodegradation,  'Bioremediation, 
'Groundwater  pollution,  'Mathematical  models, 
'Organic  compounds,  'Path  of  pollutants,  Advec- 
tion,  Aquifers,  Dispersion,  Geohydrology,  Hydro- 
logic  models,  In  situ  treatment,  Mathematical  stud- 
ies, Simulation  analysis. 

Aerobic  biodegradation  is  an  important  mechanism 
for  the  remediation  of  aquifers  contaminated  by 
dissolved  organic  substances.  This  type  of  contami- 
nation is  often  initiated  by  an  accidental  spill  of 
some  organic  substance,  which  percolates  into  the 
ground  leaving  zones  of  residual  suspended  in  the 
pore  structure.  A  fully  three  dimensional  model  is 
presented  for  the  simulation  of  advective-disper- 
sive  transport  of  organic  contaminants  with  aero- 
bic biodegradation.  The  physical  basis  of  the 
model  is  the  coupled  transport  of  an  organic  solute 
and  dissolved  oxygen,  both  interacting  with  a  sta- 
tionary microbial  population.  The  numerics  are 
based  on  a  newly-developed  time  integration 
scheme  for  the  finite  element  equations,  and  a 
conjugate  gradient  solver  is  used  in  the  solution. 
The  level  of  efficiency  obtained  with  this  scheme  is 
sufficient  to  make  the  3D  (three  dimensional)  ap- 
proach viable  for  practical  problems.  The  mecha- 
nism of  oxygen  replenishment,  which  is  essential  to 
the  maintenance  of  the  aerobic  process,  is  more 
correctly  represented  in  3D.  As  a  result,  the  3D 
model  will  generally  predict  higher  oxygen  con- 
centrations than  a  2D  model  with  the  same  set  of 
parameters.  Preliminary  results  indicate  that  the 
dimensionality  effect,  compared  to  an  equivalent 
2D  simulation,  may  be  profound  under  oxygen- 
limiting  conditions.  With  a  central  processing  unit 
time  of  just  over  2  hours  on  the  CRAY  computer 
for  the  fully  3D  simulation  to  300  days,  the  3D 
approach  is  definitely  viable  and  affordable.  (See 
also  W90- 10501)  (Author's  abstract) 
W90-10512 

5G.  Water  Quality  Control 


COMPARISON  OF  AGRICULTURAL  NON- 
POINT  SOURCE  RUNOFF  FROM  NO-TILL 
AND  CONVENTIONAL  TILL  VEGETABLE 
CROP  TEST  PLOTS. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09550 


HYDROLOGY  AND  SEDIMENTOLOGY  MOD- 
ELLING ON  ILLINOIS  AGRICULTURAL  WA- 
TERSHEDS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-09553 


IMPROVEMENT  OF  LAKE  WATER  QUALITY 
BY  PAYING  FARMERS  TO  ABATE  NON- 
POINT  SOURCE  POLLUTION. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

F.  Lupi,  R.  L.  Farnsworth,  and  J.  B.  Braden. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-173774/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  WRC  Research  Report  No.  210, 
UILU-WRC-88-210,  December  1988.  96p,  9  fig,  13 
tab,  74  ref,  4  append.  USGS  Contract  14-08-0001- 
G1420;  USGS  Project  G 1420-06. 

Descriptors:  'Cost  sharing,  'Economic  feasibility, 
'Erosion  control,  'Water  quality  control,  'Water- 
shed management,  Cost  analysis,  Hydrologic 
models,  Model  studies,  Sediment  economics 
model,  Subsidies. 
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To  mitigate  damages  caused  by  agricultural  runoff, 
private  lake  owners'  associations  are  paying  for 
inlake  and  instream  pollution  abatemate  measures 
and  onland  conservation  practices.  This  phenome- 
non supports  the  notion  that  individuals  who  bene- 
fit from  improved  water  quality  should  be  willing 
to  pay  part  of  the  abatement  costs.  This  research 
suggest  that  onland  conservation  measures  can  sub- 
stantially reduce  sediment  delivery  at  low  cost. 
The  Sediment  Economics  (SEDEC)  model  was 
modified  and  then  used  to  select  and  to  site  man- 
agement systems  that  achieved  stated  sediment 
goals  at  least  cost.  Other  resource  policies  such  at 
T  value,  no-till,  and  contouring  were  compared 
with  the  least-cost  frontier  and  shown  to  be  more 
costly.  Abatemate  costs  decreased  substantially 
and  sediment  delivery  increased  only  slightly  when 
the  same  resource  policies  were  applied  to  crop- 
land areas  closest  to  water  channels.  The  research 
also  pointed  out  the  importance  of  noncropland 
areas  adjacent  to  water  channels.  The  noncropland 
areas  substantially  reduced  sediment  delivery  to 
water  channels  and  lowered  abatement  costs.  Fur- 
ther research  is  needed  for  long-range  watershed 
planning  models  such  as  SEDEC.  More  work  is 
needed  on  the  modelling  of  physical  processes, 
particularly  sediment  delivery.  The  model  also 
needs  to  be  repackaged  into  a  user-friendly  format. 
(Stout-IL  WRC) 
W90-09555 


IN  SITU  BIORECLAMATION  OF  CONTAMI- 
NATED GROUNDWATER. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

B.  E.  Rittman.  A.  J.  Valocchi,  J.  E.  Odencrantz, 
and  W.  Bae. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-197156. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche 
Illinois  Water  Resources  Center,  Urbana-Cham- 
paign, WRC  Research  Report  No.  209,  UILU- 
WRC-88-209,  December  1988.  121p,  59  fig,  11  tab, 
36  ref,  append.  USGS  State  Project  S-109-ILL. 

Descriptors:  *Computer  models,  'Groundwater 
pollution,  *In  situ  tests,  "Kinetics,  *Porous  media, 
"Solute  transport,  Algorithms,  Aquifer  restoration, 
Biofilm  mass,  Biologically  active  zones,  Injection, 
Model  studies,  Substrates,  Water  pollution  control, 
Water  pollution  sources. 

A  research  project  was  conducted  to  develop  a 
better  mechanistic  understanding  of  the  phenom- 
ena controlling  in  situ  biological  activity.  Labora- 
tory-column experiments  and  computer  modeling 
were  used  to  investigate  the  formation  of  biologi- 
cally active  zones  (BAZs)  when  a  limiting  electron 
acceptor  (N03(-))  is  injected  along  the  flow  path 
and  the  secondary  utilization  of  trace-level  pollut- 
ants contained  in  the  water  flowing  through  the 
BAZ.  Laboratory  experiments  conducted  in  a  one- 
dimensional  porous-media  column  demonstrated 
the  relationship  between  lateral  injection  of  N03(-) 
and  the  location  and  extent  of  BAZs  when  acetate 
was  present  as  the  sole  carbon  sources.  BAZs 
established  and  sustained  by  acetate  and  N03(-) 
were  able  to  degrade  trace-level  halogenated  com- 
pounds. Carbon  tetrachloride  was  nearly  complete- 
ly removed,  while  bromoform,  dibromomethane, 
trichloroethene,  and  tetrachloroethene  were  re- 
moved to  lesser  degrees.  Trichloroethane  was 
slightly  removed.  Dichlorobenzenes,  previously 
thought  to  be  refractory  in  denitrifying  conditions, 
were  removed  by  20-30%  during  their  passage 
through  the  BAZ.  A  new,  highly  efficient  solution 
algorthim  was  developed  to  solve  directly  for  the 
steady-state  profiles  of  the  limiting  substrate  and 
biofilm  mass,  as  well  as  for  non-limiting  and  sec- 
ondary substrate.  The  predictive  ability  of  the 
model  was  verified  by  successful  simulation  of  the 
laboratory  experiments  using  independently  deter- 
mined kinetics  parameters.  The  verified  model  was 
used  to  illustrate  two  possible  strategies  for  field 
bioreclamation.  First,  the  use  of  multiple  injection 
points  can  decrease  aquifer  clogging  potential  by 
spreading  out  the  extent  of  the  BAZ.  Second, 
injection  of  a  supplementary  carbon  source  can 
extend  the  length  of  the  BAZ  in  order  to  achieve 
greater  removal  of  secondary  substrates.  (Stout-IL 
WRC) 
W90-09557 


DIATOM  RESPONSE  TO  LIMING  OF  A  TEM- 
PERATE, BROWN  WATER  LAKE. 

Wisconsin  Univ.-Eau  Claire.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-09636 


SAFETY   AND   REHABILITATION   OF  TAIL- 
INGS DAMS. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-09645 


ENVIRONMENTAL  SUPPORT  SYSTEM  FOR 
ESTUARINE  WATER-QUALITY  MANAGE- 
MENT. 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
A.  S.  Camara,  M.  Cardoso  da  Silva,  A.  C. 
Rodrigues,  J.  M.  Remedio,  and  P.  P.  Castro. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  3,  p  417- 
432,  May/June  1990.  10  fig,  24  ref,  append. 

Descriptors:  "Computer  models,  "Computer  pro- 
grams, "Estuaries,  "Mathematical  models,  "Water 
pollution  control,  "Water  quality  management, 
Tagus  River  Estuary. 

A  decision  support  system  was  developed  for  the 
water-quality  management  of  the  Tejo  estuary, 
named  Hypertejo.  Hypertejo  is  based  on  a  chain  of 
data  bases,  dispersion,  nonpoint  pollution,  and  re- 
gional water-quality  management  models.  Due  to 
large  running  times  of  some  of  the  models,  making 
their  interactive  use  impossible,  Hypertejo  was  de- 
signed as  a  synthesis  of  the  interconnected  data 
bases  and  models.  This  synthesis  was  achieved  by 
applying  descriptive  statistics  and  transfer  function 
concepts.  The  system,  implemented  using  Hyper- 
card,  provides  answers  to  questions  posed  by  three 
levels  of  users:  member  of  the  government,  mayor, 
and  technical  manager.  Hypertejo  implementation 
for  a  pilot  zone  in  the  estuary  is  used  to  illustrate 
the  potential  applications  of  similar  systems  in 
water-quality  management  studies.  (Author's  ab- 
stract) 
W90-09674 


SOIL  CLEAN  UP  BY  IN-SITU  SURFACTANT 
FLUSHING:  III.  LABORATORY  RESULTS. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Chemis- 
try. 

O.  K.  Gannon,  P.  Bibring,  K.  Raney,  J.  A.  Ward, 
and  D.  J.  Wilson. 

Separation  Science  and  Technology  SSTEDS, 
Vol.  24,  No.  14,  p  1073-1094,  1989.  18  fig,  3  tab,  7 
ref. 

Descriptors:  "Cleanup,  "Decontamination,  "Or- 
ganic pollutants,  "Soil  contamination,  "Surfactants, 
"Water  pollution  treatment,  Biphenyl,  Dichloro- 
benzene,  Naphthalenes,  Soil  management,  Surfac- 
tant flushing. 

Data  on  the  solubilization  of  p-dichlorobenzene 
(DCB),  naphthalene,  and  biphenyl  in  aqueous  solu- 
tions of  sodium  dodecylsulfate  (SDS)  (0-100  mM 
concentration)  indicate  increases  in  effective  solu- 
bilities of  these  hydrophobic  compounds  by  factors 
of  roughly  20  to  100.  DCB  is  effectively  removed 
from  spiked  clay-sand  mixtures  by  leaching  with 
SDS  solutions  in  laboratory  columns.  Surfactant 
solutions  loaded  with  DCB  are  satisfactorily  treat- 
ed by  gentle  extraction  with  hexane,  and  the  re- 
covered surfactant  solution  satisfactorily  solubi- 
lizes  biphenyl.  It  appears  that  the  solubilizing 
power  of  a  surfactant  for  a  given  hydrophobic 
contaminant  can  be  predicted  qualitatively  by  a 
simple  theory  which  requires  as  input  the  distribu- 
tion coefficient  of  the  contaminant  between  water 
and  a  hydrocarbon  solvent  such  as  hexane,  the 
solubility  of  the  contaminant  in  water,  and  the 
molar  volume  of  the  hydrophobic  group  of  the 
surfactant  species.  (Agostine-PTT) 
W90-09675 


LONG-TERM  STUDIES  OF  THE  BENTHIC  BI- 
OLOGY OF  TEES  BAY  AND  THE  TEES  ESTU- 
ARY. 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 


land). Brixham  Lab. 

N.  Shillabeer,  and  J.  F.  Tapp. 

Hydrobiologia  HYDRB8,  Vol.  195,  p  63-78,  April 

30,  1990.  13  fig,  2  tab,  12  ref. 

Descriptors:  "Benthos,  "England,  "Estuaries, 
"Tees  Bay,  "Water  pollution  prevention,  Biomass, 
Mollusks,  Monitoring,  Species  diversity, 
Wastewater  pollution,  Water  pollution  effects. 

Tees  bay  on  the  northeast  coast  of  England  re- 
ceives the  waters  from  the  highly  industrialized 
Tees  estuary.  Since  1970  there  have  been  consider- 
able reductions  in  both  the  industrial  and  domestic 
sewage  discharges  to  the  estuary.  The  benthic  pop- 
ulations of  Tees  bay  have  been  routinely  moni- 
tored since  1971,  grabbing  surveys  have  been  com- 
pleted at  six  areas  in  the  spring,  summer  and 
autumn  of  each  year.  In  1979  the  survey  was 
extended  to  include  stations  within  the  Tees  estu- 
ary itself.  Tees  bay  appears  to  have  a  stable  benthic 
fauna.  Though  the  simple  analysis  of  faunal  statis- 
tics has  demonstrated  fluctuations  within  the 
benthos,  neither  this  analysis  nor  classification 
analysis  has  indicated  that  there  were  any  long- 
term  changes  in  abundance  or  diversity.  Classifica- 
tion analysis  has  also  failed  to  differentiate  between 
the  fauna  of  the  different  areas  within  Tees  bay. 
However,  studies  of  biomass  and  the  bivalve  Tel- 
lina  fabula  growth  rate  did  indicate  a  difference 
between  the  areas  close  to  the  mouth  of  the  Tees 
and  those  remote  from  it.  The  studies  of  the  Tees 
estuary  benthos  indicated  an  improvement  in  both 
the  abundance  and  the  diversity  of  the  fauna.  How- 
ever, the  monitoring  took  place  over  a  limited 
period  and  further  work  is  necessary  to  ensure  that 
this  improvement  does  not  simply  represent  natural 
fluctuations  within  the  estuarine  benthic  popula- 
tion. (Author's  abstract) 
W90-09688 


CONSERVATION  OF  BRITISH  NORTH  SEA 
ESTUARIES. 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2L. 
W90-09693 


ENVIRONMENTAL  CONSEQUENCES  OF 
SALTS  EXPORTS  FROM  AN  IRRIGATED 
LANDSCAPE  IN  THE  EBRO  RIVER  BASIN, 
SPAIN. 

Mediterranean     Agronomic     Inst,     of    Zaragoza 

(Spain). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09714 


LANDSAT  AND  LIMNOLOGICALLY  DE- 
RIVED WATER  QUALITY  DATA:  A  PERSPEC- 
TIVE. 

Hydrological    Research    Inst.,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09726 


MANAGEMENT,  MONITORING  AND  CLASSI- 
FICATION-AN  OVERVIEW. 

CNS  Scientific  and  Engineering  Services,  Reading 

(England). 

D.  H.  Newsome. 

Aqua  Fennica  AQFEDI,  Vol.  19,  No.  2,  p  139-144, 

1989.  1  fig,  23  ref. 

Descriptors:  "Classification,  "Water  pollution  con- 
trol, "Water  quality  management,  "Water  re- 
sources management,  "Watershed  management, 
England,  International  waters,  Mathematical 
models,  Monitoring,  River  basins,  Water  quality 
standards. 

The  efficient  planning  and  management  of  water 
resources  on  a  large  scale  in  a  river  basin  to  meet 
multiple,  often  conflicting,  objectives  is  beyond  the 
experience  of  most  people  and  has  become  a  major 
problem  in  many  intensively  used  river  basins.  To 
understand  the  reasons  for  the  introduction  and 
growth  of  the  concept  of  river  basin  management 
and  its  application,  it  may  be  helpful  to  trace  the 
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history  of  river  basin  development  in  England  as 
an  example.  Three  stages  in  the  development  of 
pollution  have  been  noted:  (1)  pathogenic  pollu- 
tion, (2)  gross  pollution,  and  (3)  chemical,  or  insidi- 
ous, pollution.  It  appears  that  all  river  basins  expe- 
rience the  same  three  stages  during  the  course  of 
their  development.  Monitoring  the  quantity  and 
quality  of  a  river  system  and  using  the  data  as 
inputs  to  an  appropriate  mathematical  model 
allows  management  policies  to  be  formulated, 
tested,  and  optimized  in  terms  of  the  available 
natural  and  financial  resources  without  adversely 
affecting  any  of  the  users  of  the  river.  The  classifi- 
cation of  surface  waters  in  terms  of  quality  enables 
management  to  readily  identify  the  uses  to  which 
the  water  may  be  put  without  incurring  damage  to 
the  river  system.  Because  of  the  increasing  number 
and  diversity  of  pollutants  now  entering  our  rivers, 
a  standard,  stable,  reproducible  water  quality  clas- 
sification system  is  now  highly  desirable,  if  not 
essential,  for  all  developing  and  developed  river 
basins  and  especially  for  those  rivers  which  cross 
national  boundaries.  (Fish-PTT) 
W90-09767 


IMPACT  OF  UTILIZATION  IN  RIVER  BASIN 
MANAGEMENT. 

Swedish    Environmental    Research    Inst.,    Stock- 
holm. 

For  primary  bibliographic   entry  see   Field   6G. 
W90-09769 


PRACTICAL   RIVER   BASIN   MANAGEMENT 
METHODS. 

International  Association  on  Water  Pollution  Re- 
search and  Control,  Coventry  (England). 
For  primary  bibliographic  entry  see  Field  6A. 
W90-09770 


ROLE  OF  THE  LONG-TERM  WATER  BAL- 
ANCE IN  MANAGEMENT  OF  STORMWATER 
INFILTRATION. 

Georgia  Univ.,  Athens.  School  of  Environmental 

Design. 

For  primary  bibliographic  entry  see  Field  4B. 

W90-09788 


HAZARDOUS  WASTE  AND  CHEMICAL  SUB- 
STANCES: STATUTORY  REVIEW. 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Toxic  Substances. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-09828 


LAND  DISPOSAL  OF  HAZARDOUS  WASTES. 

Texas  Univ.,  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-09833 


HAZARDOUS-WASTE  LEACHATE  MANAGE- 
MENT. 

Baker/TSA,  Inc.,  Beaver,  PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-09834 


MICROBIOLOGY  OF  SUBSURFACE  WASTES. 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09840 


CONTROL  OF  SUBSURFACE  MIGRATION. 

Calscience  Engineering  and  Labs.,  Inc.,  Cypress, 

CA. 

J.  C.  S.  Lu. 

IN:  Subsurface  Migration  of  Hazardous  Wastes, 

Van  Nostrand  Reinhold,  New  York.  1990.  p  337- 

373.  19  fig,  45  ref. 

Descriptors:  *Contamination,  'Groundwater 
movement,  'Groundwater  pollution,  'Hazardous 
wastes,  'Landfills,  'Path  of  pollutants,  'Soil  water 
pollution,  'Water  pollution  control,  Absorption, 
Activated  sludge  process,  Air  stripping,  Biological 
wastewater  treatment,  Carbon  filters,  Groundwat- 


er barriers,  Leachates,  Reverse  osmosis,  Sorption, 
Trickling  filters,  Ultrafiltration. 

Control  techniques  for  subsurface  contamination 
can  be  applied  at  several  points  in  the  contamina- 
tion process.  Disposal  to  land  can  be  avoided  by 
preventing  the  generation  of  the  waste,  or  by  de- 
stroying it  by  treatment.  Waste  that  must  be  land- 
filled,  or  that  was  previously  landfilled,  can  be 
modified  so  that  it  does  not  generate  contaminated 
groundwater.  If  landfilling  of  dangerous  materials 
is  inevitable,  it  can  be  done  at  a  site  where  contain- 
ment measures  will  prevent  infiltration  and  escape 
of  water.  Finally,  for  wastes  already  in  place,  or 
for  groundwater  and  soils  already  contaminated, 
the  site  can  be  isolated  so  that  no  further  migration 
takes  place.  Isolation  may  be  followed  by  extrac- 
tion and  treatment.  Selection  of  control  alterna- 
tives involves  the  collection  of  existing  data,  site- 
specific  investigations,  determination  of  the  nature 
and  extent  of  contamination,  development  of  con- 
trol alternatives,  and  evaluation  and  selection  of 
best  alternatives.  Waste  modification  may  include 
the  addition  of  sorbents;  fixation  of  wastes  into  a 
hard,  stable  mass;  or  solution  mining.  A  site  may  be 
excavated,  but  this  remedy  involves  the  transport 
of  wastes  to  another  site.  Contaminated  site  con- 
trol, infiltration  control,  the  building  of  migration 
barriers,  and  groundwater  diversion  all  mitigate 
groundwater  contamination.  Removal  of  contami- 
nated groundwater  may  involve  leachate  removal, 
well  point  systems,  or  deep  well  systems.  Contami- 
nated groundwater  may  be  treated  by  biological 
treatment,  such  as  activated  sludge  processes, 
trickling  filters,  rotating  biological  discs,  stabiliza- 
tion ponds,  anaerobic  filters,  or  anaerobic  digest- 
ers; by  physical  treatment,  such  as  air  stripping, 
ultrafiltration,  or  reverse  osmosis;  or  by  chemical 
processes,  such  as  coagulation,  carbon  adsorption, 
ion  exchange,  or  chemical  oxidation.  (See  also 
W90-09836)  (Brunone-PTT) 
W90-09845 


SUMMARY  OF  A  5-YEAR  MONITORING 
EFFORT  ON  ALTERNATIVE  SYSTEMS  IN  IN- 
DIANA. 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-09925 

EXPERIMENTAL  GROUNDWATER  DRAW 
DOWN  USING  A  CURTAIN  DRAIN  ON  A 
HENRY  SOIL  IN  JEFFERSON  COUNTY,  AR- 
KANSAS. 

Jefferson  County  Health  Unit,  Pine  Bluff,  AR. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-09942 


WATER  QUALITY  MANAGEMENT  OPTIONS 
FOR  A  COARSE  ALLUVIAL  WESTERN 
MOUNTAIN  VALLEY  AQUIFER  IMPACTED 
BY  SEPTIC  SYSTEM  WASTES. 

Montana  Univ.,  Missoula.  Dept.  of  Geology. 
W.  W.  Woessner,  and  M.  E.  Ver  Hey. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  329-337,  2  fig,  18  ref. 

Descriptors:  'Groundwater  pollution,  'Manage- 
ment planning,  'Septic  tanks,  'Soil  disposal  fields, 
'Wastewater  disposal,  'Wastewater  treatment, 
'Water  pollution  prevention,  'Water  pollution 
treatment,  'Water  quality  management,  Alluvial 
aquifers,  Alpine  regions,  Aquifers,  Missoula,  Mon- 
tana, Potable  water,  Rural  areas,  Soil  texture. 

Rural  development  of  intermountain  valleys  of  the 
northwestern  United  States  is  placing  increased 
pressure  on  high  quality  groundwater  resources.  In 
many  of  the  valley  bottoms  soils  are  coarse  grained 
remnants  of  large  fluvial  systems.  The  coarse 
nature  of  the  valley  soils  provides  easy  access  to 
water  but  appears  to  provide  only  partial  treatment 
of  domestic  wastes.  Water  quality  management 
options  which  are  applicable  to  management  of  a 
shallow  unconfined  aquifer  currently  being  impact- 
ed by  septic  system  wastes  were  evaluated.  Four 
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possible  water  quality  management  options  are 
considered  for  the  western  portion  of  the  Missoula 
Valley:  (1)  Accept  current  levels  of  aquifer  water 
quality  degradation  and  prevent  further  deteriora- 
tion of  potable  supplies;  (2)  accept  current  levels  of 
aquifer  water  quality  and  minimize  further  degra- 
dation; (3)  reduce  current  levels  of  contamination; 
(4)  allow  for  further  aquifer  water  quality  degrada- 
tion and  replace  individual  domestic  water  supplies 
with  an  alternative  supply.  Reducing  current  levels 
of  contamination  was  selected  as  the  best  option 
for  long-term  water  quality  management.  (See  also 
W90-09908)  (Lantz-PTT) 
W90-09943 


ALTERNATIVES     IN     REGULATED     RIVER 
MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-09997 


PERSPECTIVES     FOR     THE     ECOLOGICAL 
MANAGEMENT  OF  REGULATED  RIVERS. 

Loughborough  Univ.   of  Technology  (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-09998 


WATER  TEMPERATURE,  DISSOLVED 
OXYGEN,  AND  TURBIDITY  CONTROL  IN 
RESERVOIR  RELEASES. 

Army  Engineer  District,  Portland,  OR.  Reservoir 

Regulation  and  Water  Quality  Section. 

R.  A.  Cassidy. 

IN:  Alternatives  in  Regulated  River  Management. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  27- 

62,  17  fig,  212  ref. 

Descriptors:  'Regulated  flow,  'Reservoir  releases, 
'River  management,  'Water  quality  control,  Aer- 
ation, Dissolved  oxygen,  Hydraulic  engineering, 
Hypolimnion,  Mathematical  models,  Oregon,  Res- 
ervoir operation,  Temperature,  Turbidity,  Wash- 
ington. 

There  are  numerous  water  resource  management 
methods  available  to  manipulate  the  quality  of 
water  in  a  reservoir  or  the  quality  of  water  re- 
leased from  the  reservoir.  The  decision  in  each 
case  is  site  specific.  The  two  most  important  pa- 
rameters affecting  reservoir  water  quality  are  tem- 
perature and  dissolved  oxygen  concentration;  a 
third  factor  of  importance  is  turbidity.  Controlling 
these  parameters  so  as  to  control  the  quality  of 
water  released  from  reservoirs  is  reviewed  here, 
including:  reservoir  sizes  and  types;  water  tempera- 
ture measures  (selective  withdrawal,  modeling,  and 
examples  from  lakes  in  Oregon  and  Washington); 
dissolved  oxygen  management  (artificial  circula- 
tion, hypolimnetic  aeration,  and  aeration  and  oxy- 
genation); and  turbidity  regimes  and  turbidity  man- 
agement (turbidity  control  and  turbidity  model- 
ing). Structures  and  devices  employed  in  control- 
ling the  temperature,  dissolved  oxygen,  and  turbid- 
ity of  reservoir  releases  are  illustrated  diagram- 
matically.  (See  also  W90-09997)  (Rochester-PTT) 
W90-09999 


WATER  QUALITY  MODELING  OF  REGULAT- 
ED STREAMS. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10000 


FLUSHING  FLOWS. 

EA  Engineering,  Science,  and  Technology,  Inc., 
Lafayette,  CA.  Western  Regional  Operations. 
D.  W.  Reiser,  M.  P.  Ramey,  and  T.  A.  Wesche. 
IN:  Alternatives  in  Regulated  River  Management. 
CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  91- 
135,  14  fig,  3  tab,  162  ref. 

Descriptors:  'Aquatic  habitats,  'Flushing,  'Regu- 
lated flow,  'Reservoir  releases,  'River  manage- 
ment, Instream  flow,  Reservoir  operation,  Sedi- 
ment transport,  Temporal  variation. 
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Instream  flow  studies  often  overlook  the  dynamic 
nature  of  the  river  system  being  regulated.  In 
regulated  streams,  an  important  option  exists  for 
maintaining  channel  characteristics:  the  pro- 
grammed release  of  a  predetermined  discharge  for 
a  given  duration.  Such  releases,  termed  'channel 
maintenance'  or  'flushing  flows,'  can  be  applied  to 
meet  a  variety  of  interrelated  management  goals. 
The  theoretical  basis  for  the  use  of  flushing  flows  is 
discussed  and  guidance  is  provided  for  developing 
reliable  flushing  flow  recommendations.  The  need 
for  flushing  flow  releases  for  channel  maintenance 
has  not  received  the  attention  that  fish  habitat 
maintenance  has,  but  the  two  are  closely  linked.  A 
number  of  methods  have  been  suggested  for  the 
establishment  of  flushing  flow  requirements.  The 
methods  can  be  divided  into  three  basic  categories: 
(1)  hydrologic  event  methods,  (2)  channel  mor- 
phology methods,  and  (3)  sediment  transport  me- 
chanics methods.  Elements  that  must  be  considered 
in  developing  a  flushing  flow  plan  include:  purpose 
and  need  for  flushing  flows,  timing  of  flushing 
flows,  magnitude  of  flushing  flows,  and  effective- 
ness of  flushing  flows.  Until  standard  methods  are 
developed,  flushing  flow  evaluations  should  use  an 
approach  tailored  to  the  specific  need  and  charac- 
teristics of  each  stream  and  project.  (See  also  W90- 
09997)  (Rochester-PTT) 
W90- 10001 


USE  OF  INSTREAM  HABITAT  IMPROVE- 
MENT METHODOLOGY  IN  MITIGATING 
THE  ADVERSE  EFFECTS  OF  RIVER  REGULA- 
TION ON  FISHERIES. 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 
Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  81. 
W90- 10004 


MITIGATION  FOR  IMPACTS  TO  RIPARIAN 
VEGETATION  ON  WESTERN  MONTANE 
STREAMS. 

Pacific  Gas  and  Electric  Co.,  San  Ramon,  CA. 

Research  and  Development  Dept. 

R.  J.  Risser,  and  R.  R.  Harris. 

IN:  Alternatives  in  Regulated  River  Management. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  235- 

250,  1  fig,  78  ref. 

Descriptors:  'Headwaters,  'Mountain  streams, 
•Riparian  vegetation,  *River  management,  'West- 
ern United  States,  Aquatic  habitats,  Instream  flow, 
Riparian  land,  Wildlife. 

Many  headwater  streams  in  the  western  montane 
regions  of  the  United  States  have  been  developed 
for  consumptive  and  nonconsumptive  uses.  A 
major  concern  involves  the  direct  and  indirect 
impacts  of  stream  development  projects  on  the 
stream  resources  (riparian  vegetation,  fish,  wildlife, 
recreation,  and  water).  Cover,  structure,  species 
composition,  and  diversity  of  riparian  vegetation 
determine  resource  values.  The  riparian  communi- 
ty on  headwater  streams  is  important  to  aquatic 
organisms  because  of  its  role  in  temperature  regu- 
lation and  productivity.  Wildlife  habitat  values  are 
highest  where  riparian  communities  are  large, 
structurally  diverse,  and  distinct  from  upland  vege- 
tation. Streamside  vegetation  and  the  woody  debris 
it  provides  stabilize  stream  channels  and  flood- 
plains  and  regulate  biogeochemical  cycles.  Ripari- 
an zones  are  often  a  focal  point  for  recreation, 
grazing,  and  other  consumptive  and  nonconsump- 
tive activities.  Diversion  of  streamwater  can  have 
profound  effects  on  riparian  vegetation,  with  re- 
sulting effects  on  the  instream  environments  and 
biological  productivity  in  the  stream.  Approaches 
to  riparian  mitigation  can  be  categorized  as:  (1) 
avoidance  or  elimination  of  activities  in  areas  of 
high  resource  value;  (2)  minimization  of  anticipat- 
ed or  existing  impacts  through  modification  of  the 
activity;  (3)  restoration  of  resource  values;  and  (4) 
compensation  (replacement  in  kind  or  function  of 
resource  values  at  another  location).  Specific  miti- 
gation techniques,  several  of  which  can  be  applied 
to  a  single  situation,  are  site  design,  riparian  reve- 
getation,  water  supply  (irrigation  and  instream 
flow  methods),  habitat  improvement  (artificial 
structures  for  fish  and  wildlife),  streambank  stabili- 
zation, channel  clearing,  and  control  of  human 
activities  and  land  uses.  (See  also  W90-09997) 
(Rochester-PTT) 


W90- 10006 


POLYCHLORINATED  BIPHENYLS:  OCCUR- 
RENCE AND  TREATMENT  IN  MUNICIPAL 
AND  INDUSTRIAL  WASTES  (JAN  77  -  AUG 
89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-10032 


DEPARTMENT  OF  DEFENSE  INSTALLATION 
RESTORATION  PROGRAM:  REMEDIAL 
ACTION  ON  WASTE  DISPOSAL  SITES  (OCT 
80  -  OCT  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-850595. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
November  1989.  171p. 

Descriptors:  'Bibliographies,  'Cleanup  operations, 
'Hazardous  wastes,  'Site  remediation,  'Waste  dis- 
posal, Military  reservations,  Public  health,  Site  se- 
lection. 

This  bibliography  contains  citations  concerning  the 
Department  of  Defense  Installation  Restoration 
Program  for  remedial  action  on  DOE  waste  dis- 
posal sites.  This  program  identifies  past  Depart- 
ment of  Defense  waste  disposal  sites  and  proposes 
plans  to  eliminate  associated  hazard  to  public 
health  and  the  environment.  Identification  of  de- 
fense installations,  waste  disposal  sites,  confirma- 
tion-through environmental  surveys-of  environ- 
mental contamination  or  hazard,  recommendations 
regarding  remedial  actions,  and  research  into  re- 
medial technology  and  hazardous  waste  toxicology 
are  discussed.  Most  sites  discussed  are  currently  at 
the  point  of  confirmation  of  contamination.  Super- 
fund  records  of  decision  reports  on  civilian  sites 
are  referenced  in  a  related  publication.  (This  new 
bibliography  contains  344  citations  fully  indexed 
with  a  title  list).  (Author's  abstract) 
W90-10037 


ODOR  POLLUTION  (MAR  77  -  NOV  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-850850. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
November  1989.  95p. 

Descriptors:  'Bibliographies,  'Odors,  'Water  pol- 
lution sources,  'Water  quality,  Air  pollution,  Envi- 
ronmental protection,  Farm  wastes,  Industrial 
wastes,  Industrial  wastewater,  Public  health, 
Wastewater  treatment. 

This  bibliography  contains  citations  concerning 
odorous  air  pollutants,  and  odors  and  tastes  in 
water.  Sources  include  agricultural  and  livestock 
wastes,  sewage  sludge,  industrial  wastes,  vehicular 
exhausts,  hospitals,  and  polluted  water  streams. 
Treatment  methods,  environmental  protection  as- 
pects, and  human  factors  are  discussed.  (This  up- 
dated bibliography  contains  181  citations,  19  of 
which  are  new  entries  to  the  previous  edition). 
(Author's  abstract) 
W90-10038 


ANION  EXCHANGE  RESINS:  STRUCTURE, 
FORMULATION,  AND  APPLICATIONS  (JAN 
77  -  JUL  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5F. 
W90- 10042 


ACID  MIND  DRAINAGE  (JAN  77  -  JAN  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10046 


LEACHATE  TREATMENT  (JAN  77  -  APR  89). 


National  Technical  Information  Service,  Spring- 
field, VA. 

For   primary   bibliographic   entry   see   Field   5D 
W90-10057 


BIODETERIORATION  OF  OIL  SPILLS  (JAN 
70  -  APR  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-861611. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
May  1989.  105p. 

Descriptors:  'Bibliographies,  'Biodegradation, 
•Cleanup  operations,  'Fate  of  pollutants,  'Oil 
spills,  Cold  regions,  Composting,  Hydrocarbons, 
Microbial  degradation,  Oil  pollution,  Temperature. 

This  bibliography  contains  citations  concerning  the 
degradation  of  petroleum  products,  including  hy- 
drocarbons, oil  spills,  and  beach  pollution.  Micro- 
bial degradation  of  petroleum  products  on  land,  on 
the  surface  of  the  water,  and  underwater  are  dis- 
cussed. Composting  techniques  and  genetic  engi- 
neering to  facilitate  oil  degradation  are  briefly 
cited.  The  effect  of  cold  climates  on  degradation 
speeds  is  studied.  (This  updated  bibliography  con- 
tains 213  citations,  13  of  which  are  new  entries  to 
the  previous  edition).  (Author's  abstract) 
W90-1O058 


LEACHATE  TREATMENT  (JAN  72  -  APR  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W90- 10064 


WATER  RESOURCES  RELATED  TO  MINING 
AND  ENERGY-PREPARING  FOR  THE 
FUTURE. 

Proceedings  of  the  Symposium.  American  Water 
Resources  Association,  Bethesda,  Maryland.  1987. 
552p.  Edited  by  Richard  F.  Dworsky. 

Descriptors:  'Energy  sources,  'Mine  wastes, 
'Public  rights,  'Public  waters,  'Water  pollution 
prevention,  'Water  pollution  treatment,  'Water 
quality  standards,  'Water  resources  development, 
'Water  resources  management,  Conferences,  Data 
acquisition,  Energy  costs,  Symposium,  Water  qual- 
ity management. 

The  symposium  focus  was  on  the  use  of  past  and 
present  experiences  to  prepare  for  future  develop- 
ment and  use  of  water  resources  for  mining  and 
energy.  The  first  section  of  the  Proceedings  in- 
cludes papers  on  data  acquisition  and  utilization  , 
and  some  information  sources  for  identifying  needs 
and  issues  in  mining  and  energy  development.  The 
second  section  contains  papers  on  planning  and 
management  related  to  mining  and  energy  devel- 
opment, oriented  towards  the  public  sector  and  the 
administration  of  the  public  lands.  The  third  sec- 
tion contains  papers  relating  to  mitigation  actions 
in  the  boom  and  bust  cycle.  The  fourth  section 
focuses  on  the  water  resources  and  their  relation- 
ship with  technology,  assessments  and  prediction 
of  the  impact  of  mining  and  energy.  The  fifth 
section  illustrates  some  of  the  conflicts  and  prob- 
lems relating  to  water  quality  and  water  quality 
research.  The  sixth  section  focuses  on  techniques 
and  factors  dealing  with  water  quality  and  water 
quality  research.  The  final  section  concerns  the 
technical  aspects  of  mitigation  and  reclamation  in 
post  development  situations.  (See  W90- 10069  thru 
W90- 10103)  (Brunone-PTT) 
W90- 10068 


AREAS  OF  CRITICAL  ENVIRONMENTAL 
CONCERN:  A  MANAGEMENT  OPTION  FOR 
SENSITIVE  GROUNDWATER  RECHARGE 
ZONES. 

Bureau  of  Land  Management,  Worland,  WY. 
D.  L.  Stout,  G.  W.  Rosenlieb,  and  S.  S.  Barrell. 
IN:    Water    Resources    Related    to    Mining    and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
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ciation,  Bethesda,  Maryland.  1987.  p  105-114.  2  fig, 
1  tab,  8  ref. 

Descriptors:  *  Aquifer  management,  'Area  of  Criti- 
cal Concern,  'Groundwater  recharge,  'Regula- 
tions, 'Water  conservation,  'Water  pollution  pre- 
vention, Bureau  of  Land  Management,  Confined 
aquifers,  Drilling,  Federal  Land  Management  and 
Policy  Act,  Groundwater  pollution,  Karst,  Land 
use,  Logging,  Public  lands,  Resources  manage- 
ment, Water  quality  management. 

The  management  of  aquifer  recharge  areas  is  often 
delayed  until  long  after  water  well  fields  are  devel- 
oped. The  management  of  extensive  geologic  out- 
crops may  involve  restricting  conflicting  land  uses 
and  require  extensive  coordination  with  several 
jurisdictions.  The  Area  of  Critical  Environmental 
Concern  (ACEC)  designation  authorized  by  the 
Federal  Land  Management  and  Policy  Act  of  1976 
was  used  to  identify  and  emphasize  the  manage- 
ment of  the  proposed  Spanish  Point  Karst  ACEC 
in  the  Bureau  of  Land  Management  (BLM)  Wa- 
shakie Resource  Area.  The  proposed  ACEC  is  in 
an  area  of  sensitive  karstic  recharge  areas  to  the 
artesian  Paleozoic  Madison  aquifer  of  the  Bighorn 
Basin  in  north  central  Wyoming.  An  ACEC  man- 
agement plan  would  guide  existing  and  future  land 
uses  in  a  way  that  would  protect  the  quality  of 
water  entering  karstic  waterways,  thus  reducing 
the  potential  for  groundwater  contamination.  Po- 
tential future  land  uses  include  mining  of  tar  sand 
deposits,  logging  and  exploratory  oil  and  gas  drill- 
ing. The  process  of  identifying  an  ACEC,  as  well 
as  alternatives  for  ACEC  management  developed 
through  the  Bureau's  Resource  Management  Plan- 
ning process,  is  presented  as  one  option  for  manag- 
ing sensitive  recharge  areas  on  public  lands  where 
other  economic  enterprises  and  land  uses  exist  or 
are  contemplated.  (See  also  W90-10068)  (Author's 
abstract) 
W90-10075 


PROTECTION  OF  WATER  RESOURCES 
FROM  OIL  AND  GAS  PRODUCED  WATER 
DISPOSAL. 

Bureau  of  Land  Management,  Denver,  CO.  Colo- 
rado State  Office. 
S.  Vandas,  and  P.  Summers. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  123-138.  1  fig, 
2  tab,  12  ref. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Oil  wastes,  'Path  of  pollutants, 
•Regulations,  'Waste  disposal,  'Wastewater  dis- 
posal, 'Water  pollution  prevention,  'Water  pollu- 
tion sources,  Conservation,  Drilling,  Groundwater 
movement,  Injection  wells,  Oil  industry,  Waste 
characteristics. 

The  Bureau  of  Land  Management  (BLM)  is  re- 
sponsible for  the  administration  and  leasing  of  all 
federally  owned  oil  and  gas  resources.  BLM  is  also 
required  to  protect  and  maintain  the  quality  of  the 
water  resources  of  public  lands.  Through  the  BLM 
planning  process  lands  are  identified  as  having 
potential  for  oil  and  gas  leasing.  Some  of  these 
areas  require  special  stipulations  to  protect  various 
resource  values;  oil  and  gas  leasing  may  be  pre- 
cluded in  environmentally  sensitive  areas.  The  pro- 
tection of  water  resources  is  a  primary  consider- 
ation of  the  BLM's  oil  and  gas  leasing  program. 
The  disposal  of  produced  water  from  developed 
leases  has  a  great  potential  for  impacting  the  exist- 
ing water  resources.  Produced  water  can  be  dis- 
posed of  by  underground  injection,  discharged  into 
surface  impoundments,  or  other  acceptable  meth- 
ods. Several  Federal  laws  and  regulations  dictate 
methods  for  the  disposal  of  produced  water. 
Within  a  broad  regulatory  framework,  BLM  must 
make  numerous  decisions  concerning  not  only 
where  to  lease,  but  how  to  dispose  of  produced 
waters.  BLM's  planning  system  as  it  relates  to  oil 
and  gas  leasing  is  presented,  with  a  discussion  of 
regulations  concerning  the  disposal  of  produced 
waters,  and  several  analytical  techniques  are  pro- 
vided to  make  predictions  about  the  potential 
movement  of  contaminants.  The  process  evaluates 
the  unsaturated  zone,  the  availability  of  ground 


water,  the  waste  hazard  potential,  the  existing 
ground  water  quality,  and  the  overall  ground 
water  contamination  potential.  These  methods  pro- 
vide land  managers  with  the  information  necessary 
to  ensure  proper  disposal  of  oil/gas  field  drilling 
waters.  (See  also  W90- 10068)  (Brunone-PTT) 
W90- 10077 


PERMITTING  A  GOLD  PLACER  MINE 
WITHIN  THE  CAPITAL  CITY  OF  MONTANA, 
PROCESSES  AND  PROBLEMS. 

Jones  and  Associates,  Helena,  MT. 
K.  R.  Jones. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  149-163.  6  fig, 
3  ref. 

Descriptors:  'Acid  mine  drainage,  'Groundwater 
pollution,  'Mine  wastes,  'Permits,  'Placer  mining, 
'Public  opinion,  'Water  pollution  prevention, 
Computer  models,  Helena,  Montana,  Water  pollu- 
tion. 

The  permitting  of  a  placer  gold  mine  inside  the 
city  limits  of  Helena,  the  capital  of  Montana,  pre- 
sented unusual  problems  in  the  presentation  of 
technical  information  to  the  general  public  and  city 
officials.  Although  placer  mining  and  processing  is 
not  generally  considered  to  be  a  groundwater  pol- 
lution threat,  major  concerns  arose  during  the 
review  process  over  the  potential  for  groundwater 
contamination  and  depletion.  The  water  resources 
concerns  were  generally  based  on  locally  visible 
problems  caused  by  historic  mining  activities. 
Local  historic  problems  have  included  acid  mine 
drainage,  unreclaimed,  metal  laden  tailings  and  un- 
reclaimed placer  mines.  Several  public  meetings 
were  held  in  which  the  mine  company  attempted 
to  explain  the  nature  of  the  mine  and  its  water 
supply  system.  During  these  meetings  it  was  neces- 
sary to  educate  the  public  about  placer  mining  and 
processing  before  the  concerns  could  be  addressed. 
In  order  to  obtain  approval  from  the  city  staff, 
which  was  unfamiliar  with  mining  systems,  an 
education  process  was  needed.  This  education 
process  was  aided  by  the  use  of  computer  model- 
ing to  project  the  impacts  to  the  regional  water 
supply  in  terms  of  both  quality  and  quantity.  (See 
also  W90-10068)  (Author's  abstract) 
W90- 10078 


SURFACE  AND  GROUND  WATER  PROTEC- 
TION AS  RELATED  TO  PUBLIC  MINERALS. 

Bureau  of  Land  Management,  Washington,  DC. 
Div.  of  Minerals  Environmental  Assessment. 
L.  C.  Koss. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  165-171.  2  ref. 

Descriptors:  'Coal  mining,  'Groundwater  man- 
agement, 'Groundwater  pollution,  'Regulations, 
'Surface  Mining  Control  and  Reclamation,  'Water 
pollution  prevention,  'Water  resources  manage- 
ment, Energy  Mineral  Rehabilitation  Information, 
Geohydrology,  Governmental  interrelations,  Hy- 
drologic  data  collections,  Land  reclamation,  Math- 
ematical models,  Surface-groundwater  relations. 

The  Bureau  of  Land  Management's  (BLM)  in- 
volvement with  surface  and  groundwater  concerns 
both  protection  and  supply  (development).  Hydro- 
logic  activities  in  the  Bureau  are  divided  among 
lands  and  renewable  resources  programs  and 
energy  and  mineral  resources  programs.  While 
water  is  an  element  in  most  Bureau  programs  (and 
interrelated  between  programs),  activity  in  hydrol- 
ogy during  the  period  between  1975  and  1984  has 
been  greatest  in  the  Solid  Minerals  Leasing  Divi- 
sion. The  historical  development  of  BLM's  recent 
experience  with  the  need  by  the  Department  of 
Interior  to  collect  hydrologic  information  (known 
as  the  Energy  Minerals  Rehabilitation  Information 
Analysis  Program  (EMRIA)  and  later  as  Technical 
Investigations  for  coal  leasing)  led  to  the  develop- 
ment of  a  Precipitation/Runoff  Modeling  System 
for  use  in  the  Federal  Coal  Management  Program 
(FCMP).  At  the  time  FCMP  was  being  developed, 
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the  Surface  Mine  Reclamation  and  Enforcement 
Act  (SMCRA)  was  approved  by  Congress,  result- 
ing in  the  formation  of  the  Office  of  Surface 
Mining  (OSMRE),  a  new  set  of  regulations  and  a 
new  level  of  cooperation  between  Federal  and 
State  agencies  concerning  Federal  coal  ownership 
and  protection  of  water  resources.  SMCRA's  hy- 
drologic responsibilities  on  Federal  coal  lands  are 
divided  between  three  Department  of  Interior 
agencies  (BLM,  the  United  States  Geological 
Survey,  and  OSMRE).  The  USGS  is  the  predomi- 
nant agency  conducting  the  data  collection,  analy- 
sis, and  interpretation  of  coal  hydrology  informa- 
tion. The  majority  of  the  study  area  is  centered  in 
the  Colorado/Wyoming/Montana  parts  of  the 
Green  River-Hams  Fork  and  Powder  River  Feder- 
al Coal  Regions.  Efforts  have  shifted  in  recent 
years  from  predominantly  surface  water  studies  to 
groundwater  studies,  including  geochemistry  of 
the  spoil  areas  and  groundwater/surface  water 
interactions.  (See  also  W90- 10068)  (Author's  ab- 
stract) 
W90- 10079 


IMPACT  OF  WATER  AND  MINERAL  DEVEL- 
OPMENT PROJECTS  ON  A  RURAL  COMMU- 
NITY AND  ITS  EDUCATION  PROGRAMS. 

T.  J.  Abplanalp. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  225-230. 

Descriptors:  'Community  development,  'Drilling, 
'Economic  aspects,  'Oil  industry,  'Project  plan- 
ning, 'Utah,  'Water  conservation,  Lagoons,  Star- 
vation Dam,  Wastewater  disposal,  Water  treat- 
ment. 

A  Federal  Water  Conservation  Project  and  the 
development  of  an  oil  field  drilling  project  impact- 
ed upon  a  rural  city  (Duchesne)  and  county  (Du- 
chesne County)  in  northeastern  Utah.  From  1966 
to  the  1980's,  a  long  planned-for  water  conserva- 
tion program  known  as  the  Central  Utah  Project 
came  into  being  followed  by  and  overlapping  with 
a  very  successful  oil  drilling  project.  With  an  in- 
crease in  population  caused  by  the  oil  drilling 
project,  the  community  took  several  actions:  trailer 
courts  were  licensed,  facilities  were  provided  for 
rental,  businesses  expanded,  prices  on  almost  ev- 
erything soared,  employment  opportunities  in- 
creased, and  money  flowed  freely.  The  Duchesne 
County  school  district  expanded,  as  did  local 
towns  and  cities.  The  Duchesne  City  administra- 
tion obtained  federal  funding  to  build  a  lagoon 
system  for  sewage  disposal.  Water  systems  were 
upgraded  and  as  the  Starvation  Dam  was  complet- 
ed, a  contract  was  entered  with  the  Water  Conser- 
vancy District  for  construction  of  a  water  purifica- 
tion plant  to  serve  Duchesne  City  and  surrounding 
areas.  (See  also  W90- 10068)  (Brunone-PTT) 
W90- 10080 


WATER  POLLUTION  MITIGATION  IN  TWO 
NATIONAL  PARK  SERVICE  UNITS  AFFECT- 
ED BY  ENERGY  AND  MINING  ACTIVITIES. 

National  Park  Service,  Fort  Collins,  CO.  Water 
Resources  Div. 

M.  Flora,  S.  Kunkle,  and  D.  Kimball. 
IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  231-238.  3  fig, 
1  tab,  9  ref. 

Descriptors:  'Artificial  wetlands,  'Florida, 
'Groundwater  pollution,  'Mine  wastes,  'Monitor- 
ing wells,  'Oil  industry,  'Pennsylvania,  'Water 
pollution,  'Water  pollution  prevention,  'Water 
quality,  Aquifers,  Barriers,  Calcium,  Chlorides, 
Conductivity,  Hydrogen  ion  concentration, 
Metals,  Plant  growth,  Sulfates,  Vegetation  re- 
growth. 

The  water  resources  of  a  number  of  National  Park 
units  are  affected  by  water  quality  degradation 
resulting  from  oil  and  gas  development  and  ripari- 
an zone  disturbance,  sediment  loading,  and  by 
water  quality  degradation  associated  with  mining 
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operations.  The  suitability  of  an  artificial  bag  to 
mitigate  acid  mine  drainage  impacts  from  an  aban- 
doned coal  mine  which  flows  into  Friendship  Hill 
National  Historic  Site  (Pennsylvania).  Studies  de- 
termined which  plant  species  could  survive  in  pH 
2.6  water  and  could  reduce  the  acidity,  metals  and 
sulfate  concentrations.  Low-level  control  barriers 
were  constructed  to  impound  water  and  maintain 
the  desired  level,  bales  of  hay  were  placed  as  an 
organic  substrate  in  the  wetland's  flow,  and  the 
plants  (peat  moss,  cattail,  and  hardstem  bullrush) 
were  planted.  Testing  of  the  plant  growth  and 
survival  will  continue  during  1987.  Water  quality 
monitoring  will  evaluate  pH,  acidity,  conductivity, 
calcium,  sulfate,  and  metals  to  observe  changes  in 
water  quality.  A  research  effort  helped  in  mitigat- 
ing groundwater  contamination  resulting  from 
shallow  surface  impoundments  that  store  drill  cut- 
tings and  produced  water  generated  during  oil  well 
drilling  in  Big  Cypress  National  Preserve  in  Flori- 
da. Four  monitoring  wells  were  located  between 
15  m  and  225  m  downgradient  from  a  mud  reten- 
tion pit;  two  other  wells  served  as  controls.  Shal- 
low wells  of  0.4  m  depth  were  used  to  monitor 
conductivity,  chloride,  sodium,  pH  and  oil  and 
grease  in  the  root  zone  of  the  cypress,  while  deep 
wells  of  2.7  m  documented  these  water  quality 
parameters  in  the  upper  zone  of  the  groundwater 
aquifer.  Chloride  concentrations  peaked  at  1380 
mg/L  approximately  18  months  after  the  contami- 
nation event  and  may  exceed  500  mg/L  for  at  least 
three  years  following  this  contamination.  (See  also 
WTO- 10068)  (Brunone-PTT) 
W90- 10081 


TECHNOLOGICAL  PROGRESS  IN  ALASKA 
PLACER  MINING  OPERATIONS. 

L.  F.  Simmons. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  239-246.  18 
ref. 

Descriptors:  'Alaska,  'Mineral  industry,  *Placer 
mining,  'Wastewater  treatment,  'Water  conserva- 
tion, 'Water  pollution  prevention,  Bypass  chan- 
nels, Chemical  coagulation,  Filtration,  Floccula- 
tion,  Industrial  wastewater,  Industrial  water,  Set- 
tling basins. 

The  Alaska  placer  mining  industry  is  under  pres- 
sure to  become  cleaner,  more  efficient,  and  more 
economical.  Because  this  grassroots  industry  is  im- 
portant for  Alaska,  much  time  and  money  has  been 
spent  in  trying  to  resolve  the  conflicts.  The  ulti- 
mate goal  is  to  have  gold  mining  and  clean  water. 
During  the  last  decade,  technological  advances 
have  been  made  in  the  industry,  including  water 
reduction  methods,  both  in  the  washing  processes 
and  in  the  effluent  volumes,  and  improved 
wastewater  treatment  designs.  Most  operations 
now  have  some  combination  of  settling  ponds, 
stream  water  bypasses,  and  water  use  reduction 
machinery.  Several  miners  are  also  trying  such 
advanced  wastewater  treatment  techniques  as 
chemical  coagulants  and  flocculants,  hydrocy- 
clones,  and  overland  and  subsurface  filtration.  (See 
also  W90- 10068)  (Author's  abstract) 
W90- 10082 


TAR  CREEK:  DIVERSION  EFFORTS  TO- 
WARDS AN  UNPOLLUTED  FUTURE. 

Black  and  Veatch,  Kansas  City,  MO. 
D.  S.  Malone,  J.  S.  Walstrom,  and  R.  Jarman. 
IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  299-308.  3  fig, 
2  ref. 

Descriptors:  'Acid  mine  drainage,  'Groundwater 
pollution,  'Mineral  industry,  'Mining,  'Oklahoma, 
•Public  health,  'Tar  Creek,  'Wastewater  treat- 
ment, 'Water  pollution  sources,  'Water  pollution 
treatment,  Boreholes,  Diversion  channels,  Drink- 
ing water,  Flooding,  Heavy  metals,  National  Prior- 
ities List,  Water  pollution  prevention. 

As  lead  and  zinc  mining  activities  ceased  in  the  tri- 
state  area  of  Kansas,  Oklahoma,  and  Missouri  in 


the  early  1970's,  dewatering  pumps  were  shut  off 
and  mine  cavities  became  flooded.  By  1979,  acid 
mine  water  from  the  mines  began  to  surface 
through  abandoned  mine  shafts  and  boreholes.  The 
Oklahoma  Water  Resources  Board,  in  conjunction 
with  the  Tar  Creek  Task  Force,  began  investiga- 
tions into  the  pollution  problem  in  1980.  In  Octo- 
ber 1981,  Tar  Creek  was  included  among  the  sites 
on  the  National  Priorities  List  under  the  Compre- 
hensive Environmental  Response,  Compensation, 
and  Liability  Act  of  1980.  Remedial  investigations 
and  feasibility  studies  were  conducted  in  1982  and 
1983.  These  studies  produced  seven  alternatives  to 
mitigate  the  threat  to  public  health:  (1)  no  action; 
(2)  plug  abandoned  deep  water  wells;  (3)  surface 
water  diversion;  (4)  alternative  drinking  water  sup- 
plies; (5)  discharge  treatment  of  surface  waters;  (6) 
in  situ  treatment  of  mine  water;  and  (7)  collection 
and  treatment  of  mine  water.  Deep  water  wells 
were  plugged,  diversion  dikes  were  constructed 
around  subsidence  features,  and  streams  were  re- 
routed to  combat  the  pollution  problem.  Health 
hazards  remain,  but  a  major  step  has  been  taken  to 
reduce  the  adverse  impacts  imposed  by  prior 
mining  activities.  (See  also  W90- 10068)  (Author's 
abstract) 
W90- 10087 


WATER  FOR  MINERAL  DEVELOPMENT:  AC- 
QUISITION AND  DEVELOPMENT  OF  THE 
RIGHT. 

Vranesh  and  Raisch,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  6E. 

W90- 10092 


GROUND  WATER  QUALITY  PROTECTION, 
MINING,  AND  MEMING  FACILITIES  IN 
UTAH. 

Utah   Bureau   of  Water   Pollution   Control,    Salt 
Lake  City. 
R.  P.  Barnes. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  395-401.  1  ref. 

Descriptors:  'Groundwater,  'Mineral  industry, 
'Mining,  'Project  planning,  'Utah,  'Water  pollu- 
tion control,  'Water  pollution  sources,  'Water  re- 
source management,  Sulfides,  Waste  disposal, 
Wastewater  pollution. 

Utah's  groundwater  resources  are  extremely  im- 
portant to  the  health  and  economic  well-being  of 
the  state's  citizens.  As  a  state  second  only  to 
Nevada  in  aridity,  Utah  depends  heavily  on 
groundwater  sources  for  water  for  the  public,  in- 
dustry and  agriculture.  Groundwater  furnishes 
about  20%  of  the  state's  total  water  needs  and  66% 
of  the  public  supplies.  To  protect  this  water  source 
for  current  and  future  users.  Utah  has  developed  a 
Groundwater  Policy  and  initiated  the  development 
of  a  groundwater  quality  protection  strategy.  In- 
cluded in  the  strategy  development  process  was  an 
assessment  of  the  effects  that  mining  and  associated 
activities  can  have  on  groundwater  quality.  The 
effect  mining  has  on  groundwater  quality  depends 
on  the  minerals,  the  mining  method,  the  ore  proc- 
essing, and  the  method  of  disposal  for  waste  rock, 
tailings,  and  excess  mine  and  mill  waters.  Sulfide 
minerals  will  oxidize  to  form  soluble  sulfates  and 
sulfuric  acid  when  exposed  to  the  air.  Under- 
ground, open  pit,  and  solution  mines  differ  in  their 
impact  on  groundwater  quality  as  do  the  different 
ore  processing  methods  (conventional,  heap  leach, 
solar  evaporation,  etc.).  Finally,  the  methods  se- 
lected for  waste  disposal  are  a  major  determinant 
of  the  impact  on  groundwater  quality  by  mining 
operations.  In  the  future,  mining  companies  will 
need  to  give  increased  consideration  to  protecting 
groundwater  and  other  resources  by  designing  in 
features  to  protect  these  resources  from  degrada- 
tion. (See  also  W90- 10068)  (Author's  abstract) 
W90- 10094 


BIOHYDROMETALLURGICAL       APPROACH 
TO  SELENIUM  REMOVAL. 

Bureau  of  Mines,  Salt  Lake  City,  UT.  Salt  Lake 

City  Research  Center. 

For   primary   bibliographic   entry   see   Field    5D. 


W90- 10096 


PLACER  MINING  AND  SURFACE  DISTURB- 
ANCE ON  PUBLIC  LANDS  IN  ALASKA:  TECH- 
NICAL ASPECTS  OF  MITIGATION  AND  REC- 
LAMATION. 

Bureau  of  Land  Management,  Anchorage,  AK 
Alaska  State  Office. 
T.  C.  Mowatt. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  453-481.  7  ref. 

Descriptors:  'Alaska,  'Erosion  control,  'Mine 
drainage,  'Placer  mining,  'Site  remediation, 
'Wastewater  treatment,  'Water  pollution  preven- 
tion, Bank  stabilization,  Fish  management,  Flood 
channels,  Mine  wastes,  Revegetation,  Sediment 
control,  Settling  basins,  Topsoil. 

The  role  of  the  Bureau  of  Land  Management  in 
preventing  'unnecessary  or  undue  degradation'  of 
federal  lands  in  Alaska  by  placer  mining  involves 
the  management  of  surface-disturbing  activities 
through  the  use  of  performance  standards.  The 
principal  considerations  of  the  Bureau's  program 
are  as  follows:  (1)  saving  and  re-spreading  of  top- 
soil  materials;  (2)  control  of  toxic  substances;  (3) 
control  of  sediment  discharge;  (4)  continuing  stabi- 
lization, reshaping,  and  contouring  to  blend  with 
surrounding  landscapes  and  to  minimize  ponding 
and/or  erosion;  (5)  provision  for  fish,  wildlife,  and 
human  passage  during  and  after  operations,  and 
rehabilitation  of  habitat;  (6)  stabilization  of  all 
slopes  or  river  banks  cut  or  filled  during  oper- 
ations; and  (7)  revegetation  of  all  disturbed  lands. 
The  objective  of  stream  and  floodplain  rehabilita- 
tion is  the  stabilization  of  the  active  stream  channel 
and  the  provision  of  the  proper  configuration,  size 
and  profile  to  safely  pass  a  2  yr  flood  event.  If  fish 
are  present,  rehabilitation  should  be  planned  to 
provide  desirable  fish  habitat.  Drainage  control  on 
the  site  should  divert  clean  water  around  an  oper- 
ation, as  well  as  retaining  and  treating  any  oper- 
ations-related sediment-laden  water  within  the  site. 
The  use  of  settling  ponds  has  been  the  principle 
technique  use  to  prevent  degradation  of  water 
quality  for  many  mining  and  other  types  of  oper- 
ations in  Alaska.  The  types  of  ponds  used  in  water 
treatment  strategies  include:  (1)  settling  ponds  with 
outlet;  (2)  filter  ponds;  and  (3)  coagulation  ponds. 
The  Bureau  should  continue  to  monitor  reclaimed 
sites  until  reclamation  is  deemed  to  be  complete, 
i.e.  until  vegetation  has  recovered  to  prevent  the 
disturbed  area  from  eroding  and  polluting  streams 
in  the  future.  (See  also  W90- 10068)  (Brunone-PTT) 
W90- 10099 


MANAGING     DRILLING     WASTES     EN     A 
NORTHERN  ENVmONMENT. 

Alaska  State  Dept.  of  Environmental  Conserva- 
tion, Anchorage. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-10101 


GROUND  WATER  MONITORING  AND  REME- 
DIATION AT  A  TAILINGS  nvIPOUNDMENT 
IN  NORTHWEST  MONTANA. 

Jones  and  Associates,  Helena,  MT. 
K.  R.  Jones. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  509-523.  5  fig, 
15  ref. 

Descriptors:  'Antimony,  'Arsenic,  'Groundwater 
pollution,  'Mine  wastes,  'Waste  disposal,  'Water 
pollution  treatment,  In  situ  treatment,  Landfills, 
Lysimeters,  Monitoring  wells,  Montana,  Sampling. 

The  disposal  of  process  fluids  from  an  antimony 
refinery  into  a  fifteen  acre  tailings  impoundment 
was  investigated  to  determine  the  effect  on  local 
ground  and  surface  water.  Batch  leach  testing  indi- 
cated a  leachate  containing  997  mg/L  antimony 
and  34.5  mg/L  arsenic  would  be  produced  by  the 
tailings.  Although  high  amounts  of  dissolved  anti- 
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mony  and  arsenic  are  currently  available  in  the 
pond  fluids  through  groundwater  intrusion  and 
precipitation,  the  foundation  of  the  impoundment 
and  the  unsaturated  zone  provide  major  attenu- 
ation for  the  contaminants  of  concern.  Due  to 
concerns  relative  to  the  finite  capabilities  of  the 
attenuation  zone,  several  remedial  measures  were 
investigated,  including  the  removal  of  the  tailings 
from  the  alluvial  valley  floor,  capping  the  material 
in  place,  groundwater  control,  and  in  situ  treat- 
ment. Based  upon  review  of  the  alternatives,  an  in 
situ  treatment  pilot  program  is  being  initiated.  The 
treatment  consists  of  using  sulfide  solutions  to 
cause  the  antimony  and  arsenic  found  in  solution  to 
precipitate  to  less  soluble  forms.  Monitoring  wells, 
suction  lysimeters  located  in  the  tailings,  and  solids 
sampling  of  the  treated  tailings  are  being  used  to 
determine  the  effectiveness  of  the  treatment.  (See 
also  W90- 10068)  (Author's  abstract) 
W90-10102 


URANIUM     MILL     TAILINGS     REMEDIAL 
ACTION  PROJECT:  A  RETROSPECTION. 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10103 


CIVIL  ENGINEERING  PRACTICE.  VOLUME 
5:  WATER  RESOURCES/ENVIRONMENTAL. 

For  primary  bibliographic   entry  see   Field   5D. 
W90-10104 


SAND-BENTONTTE  LINERS:  FIELD  CON- 
TROL METHODS. 

Ecole  Polytechnique,  Montreal  (Quebec). 

R.  P.  Chapuis. 

Canadian  Geotechnical  Journal  CGJOAH,   Vol. 

27,  No.  2,  p  216-223,  April  1990.  9  fig,   11  ref. 

National  Sciences  and  Research  Council  of  Canada 

Grant  U-0502. 

Descriptors:  *Field  tests,  *Impervious  soils, 
•Liners,  'Waste  disposal,  *Water  pollution  con- 
trol, Infiltration,  Measuring  instruments,  Perform- 
ance evaluation,  Permeability. 

Soil-bentonite  mixes  are  frequently  used  as  imper- 
vious liners  for  waste  disposal  projects.  These 
mixes  can  be  controlled  in  the  field  by  local  perme- 
ability tests  or  by  their  global  performance.  The 
accuracy  of  in  situ  local  tests  is  found  to  be  limited 
after  the  thermal  dilation  of  infiltrometers  is  con- 
sidered. A  method  is  developed  to  analyze  the 
total  leakage  rate  and  to  detect  hydraulically  in- 
duced damage  and  deterioration  of  hydraulic  de- 
fects. Finally,  the  use  of  coupled  hydrometer  tests 
or  X-ray  diffraction  tests  is  recommended  to  deter- 
mine local  values  of  bentonite  content  and  to 
verify  whether  the  in  situ  variability  in  bentonite 
content  is  similar  to  that  provided  for  in  the  design. 
(Author's  abstract) 
W90-10173 


TOXIC    SPILL    INDEX    (EMERGENCY    RE- 
SPONSE INDEX). 

University   of  South   Florida,   Tampa.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10183 


WATER  BALANCE  STUDY  OF  TWO  LAND- 
FILL COVER  DESIGNS  FOR  SEMIARID  RE- 
GIONS. 

Los  Alamos  National  Lab.,  NM.  Environmental 

Science  Group. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-10191 


SELENIUM  IMMOBILIZATION  IN  A  POND 
SEDIMENT  AT  KESTERSON  RESERVOIR. 

Golder  Associates,  Inc.,  Alameda,  CA. 

R.  H.  B.  Long,  S.  M.  Benson,  T.  K.  Tokunaga,  and 

A.  Yee. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

19,  No.  2,  p  302-311,  April/June  1990.  9  fig,  2  tab, 

30  ref.  Department  of  Energy  Contract  DE-AC03- 

76SF00098. 


Descriptors:  'California,  'Fate  of  pollutants,  *Kes- 
terson  Reservoir,  'Lakes,  'Path  of  pollutants, 
'Ponds,  'Sediments,  'Selenium,  'Water  pollution 
treatment,  Agricultural  runoff,  Geochemistry, 
Groundwater  pollution,  Lake  restoration,  Reser- 
voirs, Wastewater  disposal. 

Contamination  of  Kesterson  Reservoir,  California, 
with  selenium-laden  agricultural  drain  water  was 
the  basis  for  a  study  of  a  remedial  measure  involv- 
ing permanent  flooding  with  low-Se  water.  It  was 
believed  that  the  low  Se  solubility  under  reducing 
conditions  would  limit  Se  movement  into  ground- 
water and  biota.  Monitoring  devices  and  ground- 
water monitoring  wells  were  installed  before 
flooding  of  a  38.6-ha  pond  of  the  reservoir.  Five  of 
the  9  sites  were  flooded  over  a  4  to  5-day  period 
following  introduction  of  water  into  the  pond. 
Within  the  first  week,  water  ponded  to  depths  of 
0.1  to  0.5  m,  eventually  stabilizing  at  0.2  to  0.6  m. 
Overall,  ponded  conditions  existed  from  200  to  300 
days,  depending  on  the  site.  Pond  water  total  Se 
concentrations  generally  remained  below  100  mi- 
crogram/liter.  Although  initial  soluble  Se  concen- 
trations of  soil  water  in  the  top  1.22  m  of  soil  were 
typically  1000  to  3000  microgram/liter,  Se  concen- 
trations declined  dramatically  after  flooding.  Ele- 
vated concentrations  were  found  at  only  one  of 
five  sampling  sites.  In  the  top  1.22  m,  66  to  108% 
of  the  initial  soluble  Se  was  immobilized  shortly 
after  flooding.  Groundwater  Se  levels  were  gener- 
ally <  10  microgram/liter  before  flooding.  At  one 
site,  an  increase  in  total  Se  was  observed  to  322 
microgram/liter  4.5  months  after  flooding;  the 
level  returned  to  16  microgram/liter  8  months 
later.  Groundwater  at  another  site  reached  a  high 
of  20  microgram/liter  and  eventually  returned  to 
<5  microgram;liter.  The  Se  levels  at  the  other 
three  groundwater  monitoring  sites  did  not  exceed 
5  microgram/liter.  The  extent  to  which  Se  immo- 
bilization occurred  correlated  inversely  with  aver- 
age pore  water  velocity.  The  reducing  conditions 
present  in  the  newly  flooded  soil  led  to  microbial 
transformation  of  selenate  to  less  soluble  or  less 
mobile  forms.  (Cassar-PTT) 
W90-10194 


TREATMENT  OF  CHLORDANE-CONTAMI- 
NATED  WATER  BY  THE  ACTIVATED  ROTAT- 
ING BIOLOGICAL  CONTACTOR. 

Oklahoma  Univ.,  Norman.  Dept.  of  Civil  Engi- 
neering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  5F. 
W90-10198 


VAPORIZING  VOCS. 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Civil  Engineering. 

N.  J.  Hutzler,  J.  S.  Gierke,  and  B.  E.  Murphy. 
Civil  Engineering   (ASCE)  CEWRA9,  Vol.   60, 
No.  4,  p  57-60,  April  1990.  1  fig,  1  tab. 

Descriptors:  'Cleanup,  'Groundwater  pollution, 
•Vaporization,  'Volatile  organic  compounds, 
♦Water  pollution  treatment,  Chemical  properties, 
Heterogeneity,  In  situ  treatment,  Soil  decontamina- 
tion, Soil  properties,  Vacuum  extraction. 

Vacuum  extraction  of  volatile  organic  carbons 
from  contaminated  soil  can  be  used  in  conjunction 
with  other  soil  decontamination  procedures-bio- 
logical degradation,  washing,  on-site  or  off-site 
treatment  or  disposal.  Air  extraction  processes 
cause  minimal  disturbance  of  contaminated  soil  and 
they  use  standard  equipment.  The  process  can  be 
used  to  treat  larger  volumes  of  soil  than  can  be 
practically  excavated.  There  is  also  the  potential 
for  product  recovery.  The  design  and  operation  of 
a  vacuum  extraction  system  depends  on  several 
variables:  contamination  volume,  groundwater 
depth,  soil  heterogeneity,  contaminant  location  and 
area  development,  site  soil  characteristics,  chemi- 
cal properties,  operating  variables,  and  response 
variables.  Vapor  extraction  is  more  effective  at 
sites  where  the  more  volatile  chemicals  are  still 
present-where  the  spill  is  relatively  recent.  A 
major  problem  with  these  systems  is  determining 
when  the  site  is  clean  enough  to  cease  operation. 
Soil  air  extraction  is  used  in  conjunction  with 
groundwater  pumping  and  treatment  as  a  low  cost 
alternative  for  the  cleanup  of  petroleum  and  sol- 
vent spills.  (Feder-PTT) 


W90-10213 


FEDERAL     FARM     POLICY     AND     WATER 
QUALITY. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
For  primary  bibliographic  entry  see  Field  6B. 
W90-10225 


PLANTING  FLEXIBILITY:  IMPLICATIONS 
FOR  GROUNDWATER  PROTECTION. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
I.  McCormick,  and  K.  A.  Algozin. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.   44,   No.   5,   p   379-383,   September/October 
1989.  3  fig,  16  ref. 

Descriptors:  'Farm  management,  'Farms,  'Land 
use,  'Nonpoint  pollution  sources,  'Public  policy, 
'Water  pollution  control,  Agricultural  chemicals, 
Agricultural  water,  Economic  aspects,  Economic 
impact,  Farm  wastes,  Fertilizers,  Groundwater 
pollution,  Groundwater  quality,  Leaching,  Legisla- 
tion, Pesticides,  Policy  making,  Water  conserva- 
tion, Water  quality. 

Attention  has  focused  on  provisions  of  the  Food 
Security  Act  of  1985  that  may  affect  planting 
decisions,  resulting  in  cropping  practices  that  re- 
quire intensive  applications  of  commercial  fertiliz- 
ers and  pesticides.  Modification  of  such  provisions 
would  benefit  groundwater  quality  by  reducing  the 
leaching  of  agricultural  chemicals  into  groundwat- 
er. Crop  selection  obligations  included  in  farm 
legislation  can  be  an  obstacle  to  certain  crop  rota- 
tions. The  use  of  crop  rotations  can  lead  to  im- 
provements in  soil  fertility,  pest  management  and 
disease  control  that  reduce  commercial  fertilizer 
and  pesticide  use.  The  use  of  such  chemicals  on  the 
farm  influences  the  potential  for  such  chemicals  to 
reach  the  groundwater.  Planting  flexibility  is  the 
modification  of  program  provisions  that  offer  com- 
modity program  participants  a  wider  choice  of 
crops  to  plant  on  their  eligible  crop  acreage  base. 
Many  interacting  factors,  such  as  the  availability  of 
planting  alternatives,  the  relative  profitability  of 
crops,  and  the  influence  of  other  program  provi- 
sions will  influence  producer  responsiveness  to  any 
planting  flexibility  option.  Areas  where  ground- 
water is  most  vulnerable  to  pesticide  leaching  and 
where  commodity  programs  may  limit  the  choice 
of  cropping  patterns  are  identified.  Planting  flexi- 
bility appears  to  offer  the  greatest  potential  within 
the  central  feed  grains  region,  the  northern  Great 
Plains  spring  wheat  region  and  the  Mississippi 
Delta  cotton  and  feed  grain  region.  The  benefits 
and  resulting  tradeoffs  of  planting  flexibility  provi- 
sions should  be  evaluated  and  require  further  re- 
search. (Hoskin-PTT) 
W90- 10226 


COORDINATED  RESOURCE  MANAGEMENT 
AND  PLANNING:  THE  CASE  OF  THE  MIS- 
SOURI FLAT  CREEK  WATERSHED. 

Des  Moines,  IA. 

D.  Osterman,  F.  Steiner,  T.  Hicks,  R. 

Ledgerwood,  and  K.  Gray. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.   44,   No.   5,   p  403-406,   September/October 

1989.  2  fig,  22  ref. 

Descriptors:  'Farms,  'Land  use,  'Nonpoint  pollu- 
tion sources,  'Soil  conservation,  'Washington, 
'Water  pollution  control,  'Watershed  manage- 
ment, Economic  aspects,  Economic  impact,  Farm 
management,  Land  management,  Legislation, 
Policy  making,  Public  policy,  Soil  erosion,  Soil 
management,  Water  conservation. 

One  of  the  central  provisions  of  the  Food  Security 
Act  of  1985  is  conservation  compliance,  which 
requires  landowners  to  have  an  approved  conser- 
vation plan  to  remain  eligible  for  federal  agricul- 
tural benefits.  Preparation  of  conservation  plans 
has  placed  a  significant  workload  on  federal  staff 
and  local  conservation  districts.  One  approach  to 
alleviate  such  problems  is  group  planning,  in 
which  groups  of  landowners  are  brought  together 


t%% 


169 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


3 
3: 

!! 


to  learn  about  conservation  compliance  and  to 
initiate  individual  plans.  In  Washington  State,  the 
geographical  unit  of  the  watershed  is  the  focus  of 
this  approach.  The  background,  planning  process 
and  the  resulting  conservation  plan  of  a  particular 
watershed,  the  Missouri  Flat  Creek  Watershed,  is 
described.  The  goal  of  the  Missouri  Flat  Creek 
Watershed  Plan  is  to  reduce  and  ultimately  elimi- 
nate sediment  in  the  Missouri  Flat  Creek.  The 
three  objectives  for  attaining  the  plan  goal  include 
problem  awareness,  providing  awareness  of  solu- 
tions and  implementing  solutions.  The  implementa- 
tion of  the  plan  involved  the  use  of  educational  and 
technical  assistance,  cost-sharing  programs  and  the 
conservation  provisions  of  the  Food  Security  Act. 
The  resulting  increased  awareness,  education  and 
cooperation  within  the  watershed  community  oc- 
curred in  less  than  one  year  and  has  enabled  the 
farmers  to  reach  consensus  on  the  goals  of  soil 
conservation  and  resource  management  in  the  wa- 
tershed. (Hoskin-PTT) 
W90- 10227 


BEYOND   SWAMPBUSTER:   A    PERMANENT 
WETLAND  RESERVE. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
For  primary  bibliographic  entry  see  Field  6E. 
W90-10228 


CROSS  COMPLIANCE  AND  WATER  QUAL- 
ITY PROTECTION. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics  and  Rural  Sociology. 
D.  G.  Abler,  and  J.  S.  Shortle. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  44,  No.  5,  p  453-454,  September/October 
1989.  3  ref. 

Descriptors:  *Farm  management,  *Nonpoint  pollu- 
tion sources,  'Public  policy,  *Water  pollution  con- 
trol, Agricultural  chemicals,  Agricultural  water, 
Economic  aspects,  Economic  impact,  Farm 
wastes,  Fertilizers,  Groundwater  pollution, 
Groundwater  quality,  Land  use,  Legislation,  Pesti- 
cides, Policy  making,  Surface  water,  Water  conser- 
vation, Water  quality. 

A  farm  bill  to  replace  the  Food  Security  Act  of 
1985  may  include  extended  cross  compliance  meas- 
ures. These  measures  would  require  farms  to  de- 
velop and  follow  agricultural  management  plans  to 
protect  groundwater  and  surface  water  from  agri- 
cultural pollutants  or  lose  commodity  program 
benefits.  There  is  no  reason  to  expect  cross  compli- 
ance to  achieve  a  desirable  level  or  allocation  of 
pollution  control  among  farms  because  there  is  no 
guarantee  that  environmental  offenders  will  be  par- 
ticipants in  commodity  programs.  For  example, 
during  periods  of  high  market  prices,  when  incen- 
tives to  apply  more  agricultural  chemicals  to  boost 
production  are  greatest,  incentives  to  participate  in 
commodity  programs  are  at  their  lowest.  Crops 
planted  on  erodible  land,  such  as  soybeans,  often 
generate  high  cash  receipts  and  thus  their  cultiva- 
tion is  not  susceptible  to  being  influenced  by  cross 
compliance  measures.  A  more  sensible  approach  is 
to  extend  federal  and  state  water  quality  programs 
to  agriculture.  Programs  should  be  designed  to 
achieve  and  maintain  desired  water  quality  levels 
in  a  reasonably  cost-effective  and  equitable 
manner.  Existing  instruments  that  could  be  imple- 
mented individually  or  in  combinations  to  reduce 
agricultural  pollutants  include  taxes  or  regulations 
on  the  use  of  polluting  inputs,  subsidies  for  the  use 
of  inputs  used  for  reducing  pollution,  regulation  of 
management  practices  and  taxes  or  regulations  on 
estimated  pollution  runoff.  Such  pollution  control 
instruments  should  focus  attention  of  key  issues, 
such  as  water  quality,  agriculture's  relation  to  it, 
and  the  private  and  social  costs  and  benefits  of 
pollution  control.  (Hoskin-PTT) 
W90- 10229 


CLEAN  WATER,  CLEAR  CHOICES:  AN 
ACTION  AGENDA  FOR  AMERICAN  AGRI- 
CULTURE. 

For  primary  bibliographic  entry  see  Field  6E. 
W90- 10230 


NITRATE  GROUNDWATER  STANDARD  FOR 
THE  1990  FARM  BILL. 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

W.  L.  Magette,  R.  A.  Weismiller,  J.  S.  Angle,  and 
R.  B.  Brinsfield. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  44,  No.  5,  p  491-494,  September/October 
1989.  1  fig,  4  tab,  23  ref. 

Descriptors:  'Farms,  *Fertilizers,  'Groundwater 
pollution,  'Groundwater  quality,  'Nitrates,  'Non- 
point  pollution  sources,  'Public  policy,  'Water 
pollution  control,  'Water  quality  standards,  Agri- 
cultural chemicals,  Agricultural  water,  Aquifers, 
Coastal  aquifers,  Coastal  plains,  Farm  manage- 
ment, Land  use,  Legislation,  Policy  making,  Water 
conservation,  Water  quality. 

Overuse  of  fertilizer  and/or  animal  wastes  has  been 
cited  as  the  reason  for  elevated  nitrate  concentra- 
tions in  groundwater  in  agricultural  areas.  In  coast- 
al plain  regions  of  the  United  States  and  in  other 
areas  where  farming  practices  are  conducted  over 
aquifers  in  unconsolidated  sediments,  nitrate  con- 
tamination may  occur  primarily  as  a  result  of  cli- 
matic abnormalities  even  when  nutrients  are  used 
according  to  recommended  practices.  Water  qual- 
ity standards  are  often  cited  as  a  way  to  protect 
groundwater  quality.  Research  suggests  that  cur- 
rent best  management  practices  are  not  capable  of 
allowing  producers  in  coastal  plain  regions  to 
always  comply  with  a  nitrate  standard  for  ground- 
water of  10  mg/L  of  nitrate.  (Author's  abstract) 
W90- 10231 


FARMERS'  RESPONSE  TO  A  FILTER  STRIP 
PROGRAM:  RESULTS  FROM  A  CONTINGENT 
VALUATION  SURVEY. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Economics. 

A.  Purvis,  J.  P.  Hoehn,  V.  L.  Sorenson,  and  F.  J. 
Pierce. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  44,  No.  5,  p  501-504,  September/October 
1989.  2  tab,  15  ref. 

Descriptors:  'Erosion  control,  'Farm  manage- 
ment, 'Land  use,  'Nonpoint  pollution  sources, 
'Strip  cropping,  'Water  pollution  control,  Agri- 
cultural water,  Economic  impact,  Farms,  Filter 
strips,  Legislation,  Policy  making,  Public  policy, 
Sediment  control,  Sediment  erosion,  Soil  erosion, 
Surveys,  Water  conservation,  Water  quality. 

Filter  strips  are  an  important  addition  to  farm 
conservation  programs.  Filter  strips  are  bands  of 
cropland  adjacent  to  streams  or  drainage  ditches 
that  are  set  aside  from  crop  production  and  planted 
in  a  permanent  vegetative  cover.  They  act  as  a 
buffer  to  stop  sediment  from  being  washed  into 
streams.  Farmers'  willingness  to  participate  in  a  10- 
year  filter  strip  program  were  measured  using  con- 
tingent valuation  survey  methods.  Data  indicate 
that  the  yearly  payment  offered  to  participants, 
farmers'  preferences,  and  opportunity  costs  make  a 
difference  in  their  decisions  about  participation. 
Farmers  will  be  more  likely  to  participate  in  a  filter 
strip  program  if  the  rules  allow  haying  or  other 
economic  uses  of  the  enrolled  cropland.  (Author's 
abstract) 
W90- 10232 


EXPERIMENTAL  TRANSPLANTING  OF  SEA- 
GRASSES  IN  BOTANY  BAY,  AUSTRALIA. 

Fisheries  Research  Inst.,  Sydney  (Australia). 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 10245 


NITROGEN  MANAGEMENT  AND  NITRIFICA- 
TION INHIBITOR  EFFECTS  ON  NITROGEN- 
15  UREA:  I.  YIELD  AND  FERTILIZER  USE 
EFFICIENCY. 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agronomy. 
D.  T.  Walters,  and  G.  L.  Malzer. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  1,  p  115-122,  January /February  1990. 
3  fig,  8  tab,  28  ref. 

Descriptors:  'Crop  yield,  'Fertilizers,  'Nitrifica- 
tion, 'Nitrogen  compounds,  'Ureas,  'Water  pollu- 


tion prevention,  'Water  pollution  sources,  Agri- 
cultural chemicals,  Groundwater  pollution,  Irriga- 
tion management,  Isotope  studies,  Leaching,  Lysi- 
meters,  Nitrapyrin,  Stable  isotopes. 

Nitrification  inhibitors  (NI)  are  sometimes  recom- 
mended for  use  with  ammoniacal  fertilizers  in  corn 
(Zea  mays  L.)  production  to  improve  fertilizer  N 
use  efficiency  (FUE).  The  objectives  of  this  experi- 
ment were  to  evaluate  the  effects  of  the  NI  nitra- 
pyrin (2-chloro-6-(trichloromethyl)  pyridine)  appli- 
cation on  yield  and  FUE  of  irrigated  corn,  and  to 
monitor  the  fate  of  a  single  application  of  N15- 
enriched  urea  during  a  multiyear  period  in  both 
soil  and  plant.  Treatments  included  a  factorial 
combination  of  two  N  rates  (90  or  180  kg  urea-N/ 
ha/yr)  applied  during  a  3-year  period,  with  or 
without  a  NI  and  with  or  without  incorporation, 
plus  a  zero-N  control.  Twenty-seven  nonweighing 
lysimeters  were  used  to  quantify  leaching  load. 
Treatment  effects  on  yield  and  FUE  differed  each 
year  due  to  interactions  of  climate  and  N-manage- 
ment  variables.  Nonincorporated  urea  +  NI  re- 
duced grain  yield  when  leaching  load  was  low  and 
increased  yield  at  the  90  kg/ha  N  rate  when  leach- 
ing load  was  high.  Maximum  FUE  occurred  at  the 
90  kg/ha  N  rate  when  leaching  load  was  low.  The 
NI  increased  FUE  only  at  the  90  kg/ha  N  rate 
when  leaching  load  was  high.  Incorporation  of 
urea  and  NI  reduced  plant  recovery  of  fertilizer- 
derived  N  (FDN)  in  the  year  of  application,  but 
resulted  in  increased  uptake  of  residual  FDN  in 
subsequent  years.  Incorporation  of  NI  with  moder- 
ate N  rates  coupled  with  conservative  irrigation 
management  should  reduce  the  risk  of  yield  loss 
and  minimize  N03  movement  to  groundwater. 
(See  also  W90- 10250)  (Author's  abstract) 
W90- 10249 


NITROGEN  MANAGEMENT  AND  NITRIFICA- 
TION INHIBITOR  EFFECTS  ON  NITROGEN- 
15  UREA:  II.  NITROGEN  LEACHING  AND 
BALANCE. 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agronomy. 
D.  T.  Walters,  and  G.  L.  Malzer. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  1,  p  122-130,  January/February  1990. 
5  fig,  7  tab,  25  ref. 

Descriptors:  'Fertilizers,  'Isotope  studies,  'Nitrifi- 
cation, 'Nitrogen  compounds,  'Nonpoint  pollution 
sources,  'Ureas,  'Water  pollution  sources,  Agri- 
cultural chemicals,  Irrigation  management,  Leach- 
ing, Lysimeters,  Nitrapyrin,  Percolating  water, 
Soil  water,  Stable  isotopes,  Vegetable  crops,  Water 
pollution  prevention. 

Nitrification  inhibitors  (NI)  may  reduce  N  leaching 
losses,  and  should  have  the  greatest  effect  on  sandy 
soils  where  leaching  potential  is  high.  27  lysimeters 
were  used  to  evaluate  the  effect  of  a  NI,  nitrapyrin 
(2-chloro-6(trichloromethyl)  pyridine),  on  soil 
water  percolation  (SWP)  and  N  leaching  losses 
from  an  irrigated  sandy  loam  soil  (Typic  Haplu- 
doll)  planted  with  corn  (Zea  mays  L.),  and  monitor 
the  fate  of  a  single  application  of  N15-enriched 
urea  over  a  multiyear  period.  Urea  was  applied  at 
90  and  180  kg  N/ha/yr  for  a  3-year  period,  with 
and  without  NI,  and  with  and  without  incorpora- 
tion. Urea  +  NI  reduced  SWP  between  planting 
and  silking  in  2  out  of  3  year  when  growing  degree 
days  (GDD)  were  high.  After  silking,  SWP  was 
reduced  when  urea  +  NI  was  incorporated  and 
leaching  load  was  high.  A  twofold  increase  in  N 
rate  resulted  in  an  average  of  3.4  times  more  N 
leached  over  3  yr.  The  NI  influenced  time  of  N 
loss  but  not  total  N  loss.  Leaching  losses  of  fertiliz- 
er-derived N  (FDN)  were  delayed  25  to  50  d  when 
urea  +  NI  were  incorporated.  The  leaching  load 
required  to  reach  the  maximum  rate  of  FDN  loss 
was  higher  with  urea  +  NI.  Leaching  losses  of 
fertilizer  N  were  three  times  greater  when  deter- 
mined by  the  difference  method  than  by  isotope- 
ratio  analysis.  Differing  results  with  these  two 
calculations  are  attributed  to  isotope  dilution  with 
indigenous  soil  N  as  a  result  of  microbial  activity. 
Nitrification  inhibitors  may  reduce  the  potential 
for  nonpoint-source  pollution  by  delaying  N03 
leaching,  but  will  be  most  effective  if  coupled  with 
proper  N  rates  and  conservative  irrigation  water 
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management.  (See  also  W90- 10249)  (Author's  ab- 
stract) 
W90- 10250 


WETLANDS. 

Commonwealth    Engineering    and    Technology, 
Inc.,  Harrisburg,  PA. 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 10332 


MITIGATION  OF  WETLAND  IMPACTS. 

W.  R.  Zemaitis,  and  G.  Fleming. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  23,  No.  3,  p  29-31,  May /June 
1990.  1  tab,  5  ref. 

Descriptors:  *Artificial  wetlands,  *Environmental 
impact,  'Environmental  protection,  'Wetland  res- 
toration, 'Wetlands,  Clean  Water  Act,  Compensa- 
tion, Computer  programs,  Economic  aspects,  En- 
vironmental quality,  Social  aspects,  Wildlife  habi- 
tats. 

Wetland  mitigation  is  needed  to  offset  the  destruc- 
tion or  degradation  of  wetland  values  in  the  envi- 
ronment. Major  benefits  of  natural  wetlands  in- 
clude: (1)  fish  and  wildlife,  (2)  environmental  qual- 
ity values,  and  (3)  socioeconomic  values.  Wetland 
mitigation  is  the  actual  restoration,  creation,  or 
enhancement  of  wetlands  by  man,  to  compensate 
for  permitted  wetland  losses.  Such  compensation  is 
one  possible  alterative  but  it  is  not  necessarily  the 
optimal  solution,  because  the  wetland  habitat 
values  that  are  lost  may  never  be  duplicated  exatly. 
In  the  United  States,  there  is  a  growing  need  for 
planning  and  management  of  wetlands.  Regulatory 
agencies,  and  a  set  of  rules  contained  in  the  Clean 
Water  Act  governing  wetland  involvement,  are 
very  adamant  about  protecting  these  valuable  natu- 
ral resources.  Mitigation,  if  properly  implemented 
(choosing  the  appropriate  replacement  ratio  and 
optimal  conditions),  should  adequately  compensate 
for  wetland  values  that  may  be  lost.  The  objective 
of  wetland  replacement  is  to  create  an  area  at  least 
functionally  equivalent  to  that  which  is  being  im- 
pacted. Post-construction  monitoring  should  be  es- 
tablished to  evaluate  the  success  or  failure  of  wet- 
land mitigation.  The  computer  software  package, 
Wetland  Evaluation  Technique,  Volume  II  (WET 
2.0)  is  one  of  the  newest  monitoring  methodolo- 
gies. (Dublin-PTT) 
W90-10333 


MATHEMATICAL  MODELS. 

Stavebni  Geologie,  Prague  (Czechoslovakia). 
J.  Balek. 

IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy,  Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.  1986.  p  149-172.  6  fig,  2  tab,  34  ref. 

Descriptors:  'Algorithms,  'Groundwater  manage- 
ment, 'Groundwater  quality,  'Mathematical  anal- 
ysis, 'Model  studies,  'Water  management,  'Water 
quality  management,  Economic  aspects,  Numerical 
analysis,  Simulation  analysis,  Systems  analysis. 

Mathematical  modeling  in  groundwater  quality 
management  covers  a  range  of  techniques,  from 
the  application  of  algorithmized  simple  formulae  to 
advanced  numerical  schemes.  Each  of  the  models 
has  its  place  in  groundwater  quality  management, 
and  at  present  there  is  a  model  available  for  the 
solution  of  any  groundwater  quality  problem.  Se- 
lection of  the  model  adequate  to  a  given  problem 
depends  on  several  factors.  Time  available  and 
economical  budget  may  become  decisive  factors  in 
many  types  of  studies.  The  selection  of  a  model 
should  be  based  on  a  solid  systems-approach  solu- 
tion. This  approach  consists  of:  (a)  identification  of 
the  problem  to  be  solved;  (b)  identification  of 
available  data;  (c)  identification  of  the  simulated 
system;  (d)  identification  of  constraints;  (e)  selec- 
tion of  the  model;  (0  testing  of  the  model;  and  (g) 
adaptation  of  the  model.  From  the  applied  point  of 
view  there  are  three  types  of  classification  which 
can  serve  as  guides  as  to  when  a  specific  problem  is 
to  be  simulated  at  a  certain  level  for  a  given 
purpose.  These  are  (1)  classification  considering 
the  process  modeled;  (2)  classification  considering 


mathematical  approach;  (3)  classification  consider- 
ing the  purpose  of  the  models.   (See  also  W90- 
10388)  (Agostine-PTT) 
W90- 10393 


CONTROL  AND  MANAGEMENT  OF  AGRI- 
CULTURAL IMPACT  ON  GROUNDWATER. 

V.  Kolaja,  J.  Vrba,  and  K.  H.  Zwirnmann. 
IN:  Impact  of  Agricultural  Activities  on  Ground 
Water.  International  Contributions  to  Hydrogeo- 
logy,  Volume  5.  Verlag  Heinz  GmbH,  Hannover, 
West  Germany.    1986.   p    197-229.   5   fig,    13   ref. 

Descriptors:  'Agriculture,  'Groundwater  pollu- 
tion, 'Model  studies,  'Water  pollution  control, 
'Water  pollution  sources,  Aquifers,  Climates,  De- 
cision making,  Geohydrology,  Groundwater  man- 
agement, Rock  properties,  Water  pollution  preven- 
tion, Water  quality  control. 

Control  and  management  of  the  agro-hydrological 
system  is  a  complex  task  that  requires  comprehen- 
sive analysis  of  the  physical  and  socio-economic 
aspects  of  all  agricultural  impacts  affecting  the 
groundwater  resources,  adoption  of  a  system  ap- 
proach, and  a  methodological  framework  for  anal- 
ysis (especially  monitoring  and  modelling)  and 
control.  The  control  of  groundwater  pollution  re- 
sulting from  agricultural  activity  must  link  investi- 
gations of  the  agrobiological  and  hydrogeological 
system.  Because  of  the  differences  in  the  climate, 
soil,  rock  composition,  geological  structures  and 
their  hydrogeological  properties,  and  farming 
practices  on  a  regional  scale,  no  standard  control 
measures  can  be  applied.  Nevertheless,  some  gen- 
eral principles  in  the  approach  to  solve  the  prob- 
lem are  recommended.  A  review  is  given  of  the 
four  main  criteria  which  must  be  considered. 
These  are:  (1)  the  areal  extent  of  the  contamination 
process  (point  vs.  non-point  pollution);  (2)  the  ca- 
pacity of  contamination  (potential  vs.  real  contami- 
nation); (3)  duration  of  contamination  (temporary, 
long-term,  old  or  recent)  and  (4)  aquifer  vulner- 
ability (shallow,  deep,  insulated  by  impermeable 
layer).  Since  many  agricultural  activities  produce 
irreversible  pollution  of  groundwater,  and  water 
quality  rehabilitation  techniques  are  ineffective  in 
many  cases,  the  stress  in  agricultural  groundwater 
pollution  is  placed  on  prophylactic  protection.  It  is 
concluded  that  to  comprehensively  analyze  agri- 
cultural effects  on  groundwater  requires  consider- 
ation of  both  physical  processes  and  decision-ori- 
ented aspects.  (See  also  W90-10388)  (Agostine- 
PTT) 
W90- 10395 


PERFORMANCE  ASSESSMENT,  SITE  CHAR- 
ACTERIZATION, AND  SENSITIVITY  AND  UN- 
CERTAINTY METHODS:  THEIR  NECESSARY 
ASSOCIATION  FOR  LICENSING. 

Department  of  Energy,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 10405 

ROLE  OF  GEOSTATISTICAL,  SENSITIVITY, 
AND  UNCERTAINTY  ANALYSIS  IN  PER- 
FORMANCE ASSESSMENT. 

Battelle  Memorial  Inst.,  Willowbrook,  IL.  Office 
of  Waste  Technology  Development. 
A.  Brandstetter,  and  B.  E.  Buxton. 
IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.   1989.  p  89-110.   3  fig,  2  tab,  26  ref. 

Descriptors:  'Geostatistics,  'Performance  evalua- 
tion, 'Radioactive  waste  disposal,  'Sensitivity 
analysis,  'Statistical  analysis,  'Uncertainty,  'Un- 
derground waste  disposal,  'Waste  management, 
Groundwater  movement,  Model  studies,  Site  selec- 
tion, Statistical  methods. 

The  Nuclear  Waste  Policy  Act  of  1982  (NWPA) 
places  the  responsibility  of  developing  and  operat- 
ing a  nuclear  waste  repository  with  the  Depart- 
ment of  Energy.  This  responsibility  includes  re- 
search and  development,  site  selection,  engineering 
design,  construction,  operation,  and  decommission- 
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ing.  Studies  for  a  first  repository  have  been  ongo- 
ing for  several  years,  concentrating  on  basalt  in  the 
State  of  Washington;  tuff  in  Nevada;  and  salt  for- 
mations in  Louisiana,  Mississippi,  Texas,  and  Utah. 
The  second  repository  program  has  concentrated 
in  national  surveys  of  crystalline  rocks  leading  to 
the  recommendation  for  preliminary  field  investi- 
gations at  twelve  areas  in  seven  eastern  States  in 
early   1986.  In  May  of  1986,  the  DOE  selected 
three   sites   as  candidates   for  a  first   repository, 
namely  the  Deaf  Smith  County  bedded  salt  site  in 
Texas,  the  Hanford  basalt  site  in  Washington,  and 
the  Yucca  Mountains  tuff  site  in  Nevada.  In  the 
United  States,  several  Federal  regulations  apply  to 
the  siting,  construction,  operation,  and  postclosure 
safety  of  nuclear  waste  repositories.  There  are  four 
major  sources  of  uncertainty  in  performance  as- 
sessment: (1)  Scenario  assessment;  (2)  Model  defi- 
nition; (3)  Parameter  specifications,  and  (4)  Model 
calculations.  There  are  few  formal  sensitivity  and 
uncertainty  tools  that  can  be  used  to  assess  the 
errors  in  performance  estimates  due  to  the  incor- 
rect specification  of  scenarios:  (1)  Event-tree  anal- 
ysis can  help  define  the  set  of  anticipated  and 
unanticipated  processes  that  should  be  considered 
in  the  scenario  analysis;  (2)  peer  review  by  a  panel 
of  experts  can  be  used  to  judge  the  completeness 
and  accuracy  of  scenarios;  or  (3)  Monte  Carlo 
sampling  methods  can  be  used  to  define  a  range  of 
occurrence  probabilities.  At  least  three  types  of 
analyses  can  be  conducted  to  assess  performance 
uncertainty  due  to  the  definition  of  conceptual  and 
mathematical  models:  (1)  Write  down  a  complete 
listing  of  all  the  underlying  assumptions,  both  ex- 
plicit and  implicit,   for  all  the  models  used;  (2) 
Perform  validation  studies  to  confirm  the  assump- 
tions whenever  possible;  (3)  Develop  models  that 
define  the  range,  instead  of  just  single  values,  for 
each  performance  measure.  (See  also  W90- 10404) 
(Chonka-PTT) 
W90- 10408 


REGULATORY  PERSPECTIVES  OF  CONCEPT 
ASSESSMENT. 

Atomic  Energy  Control  Board,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 10409 


VALIDATION  OF  STOCHASTIC  FLOW  AND 
TRANSPORT  MODELS  FOR  UNSATURATED 
SOILS:  FIELD  STUDY  AND  PRELIMINARY 
RESULTS. 

Nuclear    Regulatory    Commission,    Washington, 
DC.  Div.  of  Waste  Management. 
T.  J.  Nicholson,  G.  W.  Gee,  E.  A.  Jacobson,  P.  J. 
Wierenga,  and  D.  J.  Polmann. 
IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,    Sensitivity,    and    Uncertainty    Methods    for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.  1989.  p  275-296.  11  fig,  18  ref. 

Descriptors:  'Aeration  zone,  'Flow  models, 
•Model  studies,  'Soil  water,  'Stochastic  hydrolo- 
gy, 'Stochastic  models,  Data  acquisition,  Data  in- 
terpretation, Field  tests,  Hydraulic  conductivity, 
Moisture  tension,  Numerical  analysis,  Soil  moisture 
retention,  Spatial  distribution. 

The  U.S.  Nuclear  Regulatory  Commission  (NRC) 
is  funding  a  field  study  to  collect  a  data  base 
specially  designed  to  validate  a  stochastic  unsatu- 
rated flow  and  transport  theory.  The  stochastic 
approach  is  an  efficient  methodology  for  charac- 
terizing and  assessing  spatial  variability  of  the  hy- 
draulic properties  of  soils  in  the  unsaturated  zone. 
The  important  hydraulic  properties  are  the  saturat- 
ed hydraulic  conductivity,  the  specific  water  con- 
tent, the  soil  moisture  content,  and  moisture  ten- 
sion characteristics.  They  are  derived  from  both 
laboratory  studies  using  core  samples  and  field 
measurements  using  permeameters,  suction  lysi- 
meters,  and  tensiometers.  At  the  New  Mexico 
State  University  (NMSU)  field  experiment  station, 
an  observational  trench  4.8  m  x  26.5  m  and  6  m 
deep  was  excavated.  Instrumentation  located  at 
various  points  from  the  trench  face  monitored  the 
advancing  wetting  front  and  coincident  tracers  re- 
sulting from  constant  rate  infiltration  from  an  irri- 
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gation  drip  system  adjacent  to  the  trench.  The 
measured  hydraulic  properties  were  analyzed,  and 
directional  semivariograms  were  developed  to  in- 
vestigate the  statistical  characteristics  of  the  hy- 
draulic conductivity  data  set.  The  results  indicated 
that  the  principle  direction  of  anisotrophy  corre- 
sponds to  the  horizontal  and  vertical  directions  of 
flow.  Measured  soil  moisture  contents  and  tensions 
due  to  the  advancing  wetting  show  qualitative 
agreement  between  the  stochastic  simulations  and 
observed  field  data,  particularly  for  the  horizontal 
tension  distributions.  Full  validation  has  yet  to  be 
achieved.  Further  field  experiments  are  being  de- 
signed and  will  be  conducted  to  examine  transient 
flow  and  transport  conditions.  (See  also  W90- 
10404)  (Author's  abstract) 
W90-1O418 


WATER   QUALITY   OF  ABANDONED   MINE 
RUNOFF:    A    CASE    STUDY    OF    ALASKAN 

SITES. 

Harza  Engineering  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-1O458 


BIOTRANSFORMATION  OF  TRICHLOR- 
OETHANE  (TCA)  IN  GROUNDWATER. 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 
Engineering. 

M.  Y.  Corapcioglu,  and  M.  A.  Hossain. 
IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  83-87,  2  fig,  1  tab,  15  ref. 

Descriptors:  *Aquifer  restoration,  'Biodegrada- 
tion,  'Biotransformation,  'Chlorinated  hydrocar- 
bons, *Fate  of  pollutants,  'Groundwater  pollution, 
•In  situ  treatment,  'Trichloroethane,  Anaerobic 
conditions,  Biological  treatment,  Bioremediation, 
Chemical  reduction,  Geohydrology,  Mathematical 
models,  Microbial  degradation,  Trichloroethylene, 
Water  pollution  treatment. 

In-situ  biological  cleaning  of  contaminated  aquifers 
is  a  very  promising  alternative  to  traditional  reme- 
diation approaches  due  to  lower  clean-up  costs  and 
minimal  disruption  of  the  aquifer.  Biotransforma- 
tion of  dissolved  chlorinated  hydrocarbons  can 
provide  complete  mineralization  to  harmless  end 
products  such  as  carbon  dioxide.  In  this  study, 
biotransformation  and  transport  of  trichloroethane 
(TCA)  in  a  saturated  column  has  been  simulated  by 
employing  a  mathematical  model.  The  model  uses 
conservation  principles  expressed  in  terms  of  quan- 
tification of  the  physical,  chemical,  and  microbial 
processes  to  lead  to  a  system  of  nonlinear  partial 
differential  equations  governing  the  phenomenon. 
Quantification  of  the  bioconversion  process  is 
achieved  by  Michaelis-Menten  kinetic  equations 
and  stoichiometric  equations.  Respective  biotrans- 
formation rates  are  introduced  into  governing 
transport  equations  and  an  approximation  for  a 
one-dimensional  anaerobic  column  experiment  is 
then  developed  from  the  general  model.  The 
model  predicts  the  reductive  dehalogenation  of 
dissolved  chlorinated  aliphatics  such  as  trichlor- 
oethylene and  trichloroethane  under  anaerobic 
conditions.  Numerical  results  are  compared  with 
experimental  data  from  the  literature  concerning 
biotransformation  of  trichloroethane  along  a  large 
anaerobic  fixed-film  column.  Deviations  from  the 
predicted  values  are  attributed  to  factors  such  as 
variations  of  nutrients,  primary  substrates,  and  bio- 
mass  along  the  column  during  the  course  of  the 
experiment.  (See  also  W90-10501)  (Author's  ab- 
stract) 
W90-10511 


UNSATURATED  ZONE  WATER  QUALITY 
MODEL  FOR  MANAGEMENT  OF  AGRICUL- 
TURAL SYSTEMS. 

Agricultural  Research  Service,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10515 


EFFECTS    OF    MANURE    SPREADING    AND 
ACID  DEPOSITION   UPON  GROUNDWATER 


QUALITY  AT  VIERLINGSBEEK,  THE  NETH- 
ERLANDS. 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 
wijk  (Netherlands). 

C.  G.  E.  M.  van  Beek,  F.  A.  M.  Hettinga,  and  R. 
Straatman. 

IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  155-162,  2  fig,  1  tab,  8  ref. 

Descriptors:  *Acid  rain,  'Groundwater  pollution, 
'Groundwater  quality,  'Manure,  'Path  of  pollut- 
ants, 'The  Netherlands,  Agricultural  runoff,  Agri- 
culture, Aluminum,  Arsenic,  Contamination, 
Groundwater  chemistry,  Heavy  metals,  Hydrogen 
ion  concentration,  Nickel,  Nitrates,  Surface- 
groundwater  relations,  Water  quality,  Well  data, 
Zinc. 

The  chemical  composition  of  groundwater  in  the 
Netherlands  is  strongly  influenced  by  heavy  appli- 
cations of  manure  and  fertilizer  and  by  atmospher- 
ic deposition  of  acid  and  metals,  among  other 
processes.  This  results  in  high  concentrations  of 
nitrate  and  zinc  and  in  a  series  of  uncontrollable 
soil  chemical  reactions  which  may  result  in  high 
concentrations  of  sulfate,  heavy  metals  and  alumi- 
num. A  methodology  is  being  developed  to  gener- 
ate information  about  future  groundwater  quality, 
indicating  whether,  which  and  when  additional 
treatment  of  abstracted  groundwater  is  necessary. 
In  this  paper  the  well  field  Vierlingsbeek  is  exam- 
ined. It  is  located  in  the  southeast  of  the  Nether- 
lands within  the  municipality  of  Vierlingsbeek  and 
on  originally  poorly  drained  sandy  soils  close  to 
the  valley  of  the  river  Meuse.  With  data  from 
monitoring  wells  and  miniscreen  wells,  a  descrip- 
tion of  groundwater  chemistry,  and  effects  of  at- 
mospheric deposition  and  manure  upon  ground- 
water quality  was  made.  Acid  deposition  results  in 
a  low  pH  and  high  concentrations  of  aluminum 
and  zinc,  while  spreading  of  liquid  manure  results 
in  high  concentrations  of  nitrate,  zinc  and  nickel. 
Over  part  of  the  groundwater  profile,  nitrate,  sul- 
fate, aluminum,  zinc,  arsenic  and  nickel  concentra- 
tions exceed  maximum  admissible  concentrations 
for  drinking  water.  (See  also  W90- 10501)  (Ver- 
nooy-PTT) 
W90-10519 


EFFECTIVENESS  OF  HYDRAULIC  METHODS 
FOR  CONTROLLING  GROUNDWATER  CON- 
TAMINATION. 

Papadopulos  (S.S.)  and  Associates,  Inc.,  Rockville, 
MD. 

C.  Zheng,  M.  P.  Anderson,  and  K.  R.  Bradbury. 
IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hy.-'rological  Sciences,  Washington, 
DC.  1989.  p  173-179,  6  fig,  6  ref. 

Descriptors:  'Geohydrology,  'Groundwater  bar- 
riers, 'Groundwater  pollution,  'Hydrologic 
models,  'Intercepting  ditches,  'Model  studies, 
'Water  pollution  control,  'Wells,  Groundwater 
movement,  Hydraulic  structures,  Path  of  pollut- 
ants, Water  quality  control. 

By  creating  hydraulic  barriers  or  sinks  using  facili- 
ties such  as  interceptor  ditches,  or  withdrawal 
wells,  the  movement  of  contaminants  in  aquifers 
can  be  limited,  eventually  leading  to  their  removal 
and  cleanup.  The  effectiveness  of  hydraulic  control 
under  a  variety  of  geohydrological  conditions  may 
be  quantified  by  identifying  the  position  of  divid- 
ing surfaces  or  dividing  streamlines  in  groundwater 
flow  fields.  The  dividing  surfaces  of  dividing 
streamlines,  which  delineate  the  boundaries  of  cap- 
ture zones,  can  be  defined  using  stream  function 
and  particle  tracking  approaches.  The  theoretical 
framework  and  field  applications  of  these  ap- 
proaches are  presented  in  this  paper.  In  the  first 
example,  a  stream  function  model  was  used  to 
define  the  location  of  the  dividing  streamline  as  a 
means  of  quantifying  the  effectiveness  of  intercep- 
tor ditches  in  limiting  the  spread  of  agricultural 
chemicals  and  the  influence  of  variable  hydraulic 
conditions.  In  the  second  example,  a  particle  track- 
ing model  was  applied  to  delineate  the  dividing 


surface  into  a  three-dimensional  flow  field  in  order 
to  assess  the  impact  of  different  remedial  scenarios 
after  contamination  of  groundwater  by  chemical 
plant  wastes.  In  order  to  design  reliable  and  cost- 
effective  pollution  control  strategies,  it  is  important 
to  predict  the  performance  of  the  proposed  reme- 
dial plans  before  they  are  implemented.  The  stream 
function  and  particle  tracking  approaches  outlined 
provide  a  quantitative  way  to  do  so.  (See  also 
W90- 10501)  (VerNooy-PTT) 
W90- 10521 


AQUIFER  CONTAMINATION  AND  RESTORA- 
TION AT  THE  GLOUCESTER  LANDFILL,  ON- 
TARIO, CANADA. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10522 


ENHANCED  MICROBIAL  DEGRADATION  OF 
STYRENE  IN  SHALLOW  SOILS  AND 
GROUND  WATER. 

International  Technology  Corp.,  Knoxville,  TN. 
P.  D.  Kuhlmeier. 

IN:  Groundwater  Contamination.  Proceedings  of  a 
Symposium  held  in  Baltimore,  Maryland,  May 
1989.  IAHS  Publication  No.  185.  International  As- 
sociation of  Hydrological  Sciences,  Washington, 
DC.  1989.  p  189-197,  4  fig,  4  tab,  6  ref. 

Descriptors:  'Benzenes,  'Bioremediation,  'Micro- 
bial degradation,  'Soil  contamination,  'Spills, 
'Styrene,  'Water  pollution  treatment,  Biodegrada- 
tion,  Biological  treatment,  Environmental  law, 
Geohydrology,  Groundwater  data,  Groundwater 
pollution,  Injection  wells,  Path  of  pollutants,  Sur- 
face-groundwater  relations. 

Recent  changes  in  key  environmental  laws  such  as 
the  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  (CERCLA)  have 
focused  a  considerable  amount  of  attention  on  in 
situ  techniques  for  remediating  contaminated  soils 
and  ground  water.  Unfortunately,  results  of  most 
field  testing  that  has  been  accomplished  in  this  area 
have  never  been  published.  This  paper  discusses  a 
tanker  truck  spill  of  styrene  monomer  and  its  ulti- 
mate removal  by  means  of  in  situ  bioreclamation. 
A  tank  truck  containing  5000  gallons  (18,927  liters) 
of  styrene  overturned  on  a  rural  highway  in  Ohio 
spilling  over  90%  of  its  contents  onto  the  ground. 
Area  soils  consisting  predominantly  of  sandy  silts 
with  moderate  permeability  (5  to  10  feet/sec  or  1.5 
to  3  m/sec)  were  quickly  saturated  to  a  depth  of  3 
feet  (0.915  m).  Approximately  400  gallons  (1514  L) 
of  styrene  was  recovered  at  the  surface,  leaving 
over  4500  gallons  (17,034  L)  to  be  degraded  bio- 
logically from  soils  and  ground  water.  A  bench- 
scale  testing  program,  which  utilized  microorga- 
nisms obtained  from  an  industrial  wastewater 
lagoon  as  an  inoculum  for  styrene  in  soils  and 
shallow  ground  water,  included  a  series  of  injec- 
tion and  recovery  wells  and  above  grade  second- 
ary biological  treatment  within  suspended  growth 
reactors.  A  90%  reduction  in  styrene  was  achieved 
within  the  first  10  weeks  of  operation.  Styrene 
concentrations  exceeding  1000  ppm  were  reduced 
to  less  than  100  ppb  over  the  24  week  lifespan  of 
the  project.  (See  also  W90- 10501)  (Author's  ab- 
stract) 
W90-10523 
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MANAGING  PUBLIC  WATER  SUPPLIES 
DURING  DROUGHTS,  EXPERIENCES  IN  THE 
UNITED  STATES  IN  1986  AND  1988. 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

For   primary   bibliographic   entry   see   Field   3D. 

W90-09513 
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HYDROLOGY  AND  SEDIMENTOLOGY  MOD- 
ELLING ON  ILLINOIS  AGRICULTURAL  WA- 
rERSHEDS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 
L.  K.  Ewing. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-173782/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  WRC  Research  Report  No.  211, 
UILU-WRC-89-2U.  January  1989.  22p,  6  fig,  5 
tab,  12  ref.  USGS  Project  G-1420-04. 

Descriptors:  'Agricultural  runoff,  'Agricultural 
watersheds,  'Computer  models,  'Illinois,  'Model 
studies,  'Sediment  yield,  'Simulation  analysis, 
Land  management,  Model  testing,  Water  pollution 
sources,  Water  quality  control,  Watershed  manage- 
ment. 

Hie  CREAMS  (Chemicals,  Runoff  and  Erosion 
from  Agricultural  Management  Systems)  model 
was  evaluated  for  predicting  runoff  and  sediment 
delivery  from  central  Illinois  fields  without  calibra- 
tion. CREAMS  was  found  to  be  fairly  accurate  in 
predicting  annual  runoff  and  sediment  delivery,  if 
parameter  values  were  based  on  the  best  available 
information.  The  violation  of  the  assumption  of 
applying  CREAMS  to  fields  having  uniform  char- 
icteristics,  was  not  critical  if  weighted  averages 
for  parameter  values  on  runoff  and  sediment  deliv- 
;ry  of  a  field.  The  effect  of  variations  in  parameter 
values  were  used  in  expressing  the  variability  of  a 
field.  The  effect  of  variations  in  parameter  values 
:>n  runoff  and  sediment  delivery  predicted  by 
CREAMS  was  determined.  This  analysis  identified 
the  parameters  whose  values  must  be  accurately 
:hosen  so  that  CREAMS  can  produce  accurate 
results.  The  parameters  related  to  infiltration,  sheet 
ind  rill  erosion,  soil  detachment  capacity  by  con- 
:entrated  flow,  and  sediment  transport  by  overland 
aid  concentrated  flow  were  found  to  produce  the 
most  variation  in  the  prediction  of  runoff  and 
sediment  delivery  by  CREAMS.  (Stout-IL,  WRC) 
W90-09553 


INCORPORATION  OF  UNCERTAINTIES  IN 
REAL-TIME  CATCHMENT  FLOOD  FORE- 
CASTING. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-09554 


IMPROVEMENT  OF  LAKE  WATER  QUALITY 
BY  PAYING  FARMERS  TO  ABATE  NON- 
POINT  SOURCE  POLLUTION. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-09555 


MULTISTAGE  SCREENING  PROCESS  FOR 
RIVER  BASIN  PLANNING. 

EA  Engineering,  Science,  and  Technology,  Inc., 
Lincoln,  NE. 

D.  Razavian,  A.  S.  Bleed,  R.  J.  Supalla,  and  N.  R. 
Gollehon. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  3,  p  323- 
334,  May/June  1990.  3  fig,  1  tab,  19  ref,  3  append. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'River  basin  development,  'Water  resources 
development,  'Watershed  management,  Optimiza- 
tion, Planning,  Reservoirs. 

Combined  simulation  and  optimization  models 
were  applied  effectively  to  complex,  multipurpose, 
multi-reservoir  river  basin  systems.  The  general 
model  is  capable  of  generating  an  information  base 
for  water  development  planning;  evaluating  physi- 
cal and  economic  efficiencies  of  alternative  water 
uses;  and  analyzing  the  economic  and  environmen- 
tal tradeoffs,  as  well  as  the  financing  and  policy 
issues  associated  with  water  development  alterna- 
tives. The  general  model  consists  of  three  compo- 
nents: simulation,  screening,  and  optimization,  but 
this  paper  focuses  on  the  simulation  component. 


The  simulation  consists  of  a  water-use  and  eco- 
nomic algorithm  capable  of  simulating  water  uses 
and  losses,  and  calculating  system  costs  and  bene- 
fits for  water  development  alternatives.  The  simu- 
lation model  also  generated  input  data  for  the 
multi-objective  optimization  model.  The  optimiza- 
tion component  used  the  epsilon-constraint  multi- 
objective  linear  programming  algorithm  to  maxi- 
mize habitat  quality  and  the  present  value  of  net 
economic  benefits,  subject  to  water  and  capital 
constraints.  (Author's  abstract) 
W90-09667 


MATHEMATICAL  MODELS  WITHIN  RIVER 
BASIN  MANAGEMENT-- AN  OVERVIEW. 

Valtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
land). Reaktorilaboratorio. 
M.  Virtanen. 

Aqua  Fennica  AQFEDI,  Vol.  19,  No.  2,  p  145-152, 
1989.  7  fig,  34  ref. 

Descriptors:  'Management  planning,  'Mathemati- 
cal models,  'Model  studies,  'River  basins,  'Water- 
shed management,  Model  testing,  Parametric  hy- 
drology, Probability  distribution,  Research  prior- 
ities. 

Mathematical  models  are  widely  used  in  connec- 
tion of  river  basin  management,  planning,  decision, 
evaluation,  and  research.  Most  of  the  applications 
deal  with  quite  limited  aspects  and  restricted  parts 
of  the  basins.  The  practical  needs  and  limitations 
result  often  in  simple  and  specific  models.  In  pub- 
lishing the  model  efforts,  more  information  on  the 
loads,  forcing  factors,  model  parameters  and  their 
dependencies  needs  to  be  explicitly  shown.  The 
presentation  of  the  model  equations  can  facilitate 
the  understanding  of  the  model  contents  and  of  the 
meaning  of  the  model  parameters.  Future  develop- 
ment of  the  models  first  requires  an  extensive  inter- 
action between  the  measurements  and  models. 
Closer  contacts  between  different  disciplines  of 
sciences  and  between  different  compartments  of 
river  basin  environments  are  also  essential  for  im- 
proved applicability  of  the  models.  Probability  dis- 
tributions are  needed  for  maintaining  the  manage- 
ment confidence,  but  a  deterministic  approach  is 
seen  as  more  useful  in  gaining  an  improved  under- 
standing of  the  behavior  of  nature,  its  causal  rela- 
tions, and  its  dynamics.  (Author's  abstract) 
W90-09768 


PRACTICAL  RIVER  BASIN  MANAGEMENT 
METHODS. 

International  Association  on  Water  Pollution  Re- 
search and  Control,  Coventry  (England). 
T.  A.  Harker. 

Aqua  Fennica  AQFEDI,  Vol.  19,  No.  2,  p  159-161, 
1989.  7  ref. 

Descriptors:  'River  basins,  'Water  pollution  con- 
trol, 'Water  resources  management,  'Watershed 
management,  Classification,  Decision  making, 
England,  Monitoring,  Organizations,  Planning, 
Wales,   Water  quality  control,   Water  treatment. 

There  are  many  definitions  of  management,  but 
most  people  would  agree  that  it  can  be  broadly 
summed  up  as  'the  making  of  decisions  concerning 
the  allocation  of  available  resources  to  meet  de- 
fined objectives.'  There  are  four  principal  stages  in 
the  process:  planning,  organization,  direction,  and 
control.  Although  these  general  tenets  apply  to  all 
systems  of  management,  they  are  of  particular  in- 
terest when  considering  the  detailed  management 
of  river  basin  systems.  Historically,  objectives 
were  principally  concerned  with  quantity  of  flow; 
however,  as  societies  have  developed,  the  empha- 
sis has  changed  and  other  factors  such  as  amenity 
and  quality  have  become  of  paramount  impor- 
tance. Today  in  England,  a  great  deal  of  time  and 
effort  is  spent  in  producing  the  optimum  environ- 
ment and  amenity  potential  for  any  large  scale 
development.  It  has  also  become  necessary  to  en- 
courage the  self-purification  of  the  environment 
and  dilution  has  become  an  important  factor  in  the 
treatment  of  rivers.  It  was  not  until  1973  that 
legislation  created  truly  all-purpose  river  basin  au- 
thorities in  England  and  Wales.  However,  the  1973 
Act  is  not  enough  and  much  more  precise  and 
sensitive   methods   of  measuring   and   controlling 


pollutants  are  required.  Recent  developments  in  all 
aspects  of  mathematical  and  scientific  methods 
have  made  available  such  benefits  as:  valid  data; 
data  communication  links;  more  effective  manipu- 
lation of  data;  more  rapid  and  accurate  analyses; 
more  representative  system  models;  and  better  de- 
cision support  systems.  (Fish-PTT) 
W90-09770 


HAZARDOUS  WASTE  MANAGEMENT  ENGI- 
NEERING. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-09827 


EXPOSURE  AND  RISK  ASSESSMENT. 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Solid  Waste. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-09829 


STORAGE  OF  HAZARDOUS  WASTES. 

ERM-North  Central,  Inc.,  Park  Ridge,  IL. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-09832 


HAZARDOUS- WASTE-MANAGEMENT  FACIL- 
ITY SITING. 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-09835 


TRAVELTIME  AND  REAERATION  OF  SE- 
LECTED STREAMS  IN  THE  NORTH  PLATTE 
AND  YAMPA  RIVER  BASINS,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-09897 


EFFICIENT  MANAGEMENT  OF  MULTIPLE 
WATER  SOURCES,  GIVEN  A  RANGE  OF 
QUALITY  LEVELS  AND  USER  QUALITY  RE- 
QUIREMENTS. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 

A.  L.  Lieuwen,  B.  G.  Colby,  D.  R.  Davis,  and  W. 
Martin. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-159260/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  December  1989.  124p,  8  fig,  7 
tab,  79  ref.  USGS  Contract  14-08-00O1-G1306. 

Descriptors:  'Alternative  planning,  'Economic  as- 
pects, 'Institutional  constraints,  'Water  allocation, 
•Water  reuse,  'Water  sources,  Arizona,  Benefits, 
Costs,  Pumping,  Tucson  Basin,  Water  supply. 

The  research  project  consists  of  an  institutional 
and  economic  assessment  of  effluent  reuse  in  Ari- 
zona's Tucson  Basin.  The  study  area  characterizes 
much  of  the  urbanizing  West  in  terms  of  limited 
and  increasingly  expensive  water  supplies,  con- 
cerns with  water  quality,  and  water  manager's 
desire  to  develop  reliable  supplies  to  support  a 
growing  population.  The  Arizona  case  study  is 
particularly  interesting  in  light  of  a  legislative  man- 
date to  reduce  groundwater  pumping  and  eliminate 
groundwater  overdraft.  Effluent  reuse  is  perceived 
as  a  key  strategy  in  achieving  these  policy  objec- 
tives. The  institutional  assessment  of  water  reuse  in 
the  Tucson  Basin  in  Arizona  indicates  that  despite 
policies  encouraging  the  substitution  of  effluent  for 
native  groundwater,  many  opportunities  for  water 
reuse  are  precluded  by  existing  water  rights  ar- 
rangements and  insufficient  economic  incentives  to 
switch  from  groundwater  to  treated  effluent.  The 
economic  assessment  compares  potential  benefits 
and  costs  of  implementing  water  reuse  plans  for 
the  Tucson  area  with  potential  benefits  and  costs  of 
alternative  water-supply  scenarios  in  which  similar 
quantities  of  water  are  provided  from  other 
sources.  Alternative  water  sources  include  pump- 
ing native  groundwater,  reallocating  water  away 
from  low  value  water  uses,  and  importing  surface 
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water  and  groundwater  from  other  basins.  The 
economic  analysis  indicates  that,  at  the  present 
time,  there  is  no  economic  justification  for  in- 
creased water  reuse.  Not  only  are  reallocation  and 
importation  alternatives  less  costly  to  implement 
than  increases  in  effluent  use,  they  also  save  more 
groundwater  and  thus  go  further  in  achieving  state 
policy  objectives.  (USGS) 
W90-09907 


SANITARY   SURVEYS   FOR   SMALL   RURAL 
COMMUNITIES. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-09911 


ON-SrTE  MANAGEMENT  WrTHIN  A  UTILrTY 
FRAMEWORK. 

Lombardo  and  Associates,  Inc.,  Boston,  MA. 

For  primary  bibliographic   entry  see   Field   5D. 

W90-09912 


CLIMATE  AS  A  FACTOR  IN  SriTNG  SEPTIC 
TANK  FILTER  FIELDS. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-09948 


EVALUATION  OF  FLORIDA  SOILS  FOR  ON- 
SrTE  SEWAGE  DISPOSAL  SYSTEMS. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-09949 


PLANNING  FOR  WATER  USE  AND  DEVEL- 
OPMENT. 

Bureau   of  Land   Management,    Lakewood,   CO. 
Colorado  State  Office. 
R.  L.  Barkow. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  85-91. 

Descriptors:  *Land  use,  'Management  planning, 
•Planning,  'Public  rights,  'Resources  manage- 
ment, 'Water  demand,  'Water  resources  develop- 
ment, Monitoring,  Water  use  efficiency. 

The  Bureau  of  Land  Management  uses  a  nine  step 
land  use  planning  process  to  prepare  management 
plans:  identification  of  issues  and  concerns;  devel- 
opment of  planning  criteria;  collection  of  informa- 
tion and  data;  analysis  of  the  management  situa- 
tion; formulation  of  alternatives;  estimation  of  ef- 
fects of  alternatives;  selection  of  the  preferred  al- 
ternative; public  review  of  the  draft  resource  man- 
agement plan;  and,  finally,  implementation,  moni- 
toring and  evaluation.  Water  resource  consider- 
ations must  be  incorporated  into  the  planning  proc- 
ess from  the  first  step  in  the  planning  process. 
Potential  projects  or  land  uses  that  require  water  as 
a  component  must  be  identified  and  analyzed 
throughout  the  process.  Potential  water  demand 
dictates  in  part  what  criteria  should  be  used  to 
resolve  conflicts,  what  information  and  data  are 
necessary  to  consider  and  what  alternatives  will 
best  accomplish  the  stated  objectives.  Involvement 
by  water  resource  specialists  throughout  the  proc- 
ess will  ensure  that  appropriate  and  necessary  con- 
sideration is  given  to  water  uses  through  the  plan- 
ning process.  (See  also  W90- 10068)  (Author's  ab- 
stract) 
W90- 10073 


ACCOUNTING  FOR  ENVIRONMENTAL 
QUALITY  IN  WATER  RESOURCES  PLAN- 
NING. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6G. 
W90-10110 


MULTI-OBJECTIVE        APPROACHES        TO 
RIVER  BASIN  PLANNING. 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 


dustrial Engineering. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-10118 


LAND    AND    WATER    USE    PLANNING    IN 
ALKALI  SOILS  UNDER  RECLAMATION. 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 

Div.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-10123 
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MANAGING  GROUNDWATER  POLLUTION 
FROM  AGRICULTURE  RELATED  SOURCES: 
AN  ECONOMIC  ANALYSIS. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
S.  L.  Johnson,  G.  M.  Perry,  and  R.  M.  Adams. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 149063/ 
AS.  Price  codes:  A13  in  paper  copy,  A02  in  micro- 
fiche. Final  Technical  Report,  December  1989. 
282p,  43  fig,  24  tab,  147  ref,  2  append.  USGS 
Contract  1 4-08-000 1-G 1486. 

Descriptors:  'Economic  aspects,  'Economic  eval- 
uation, 'Groundwater  pollution,  'Nitrates,  Agri- 
culture, Alternative  planning,  Crop  yield,  Fertil- 
ization practices,  Groundwater  management, 
Linear  programming,  Model  studies,  Optimization, 
Path  of  pollutants,  Pigovian  taxes. 

Extensive  use  of  chemicals  to  enhance  yield  and 
improve  crop  quality  has  played  a  major  role  in 
creating  a  highly  productive  U.S.  agricultural 
system.  Increased  chemical  use  has  also  imposed 
some  significant  environmental  costs,  among 
which  are  pollution  of  groundwater  by  nitrates. 
The  research  examines  the  economic  effects  of 
adopting  alternative  strategies  that  reduce  agricul- 
tural-related groundwater  pollution  from  nitrates. 
The  research  involved  the  development  and  imple- 
mentation of  a  multi-method  approach  which 
linked  a  farm-level  linear  programming  crop  mix 
model,  field-level  dynamic  optimization  model, 
crop  simulators,  and  a  geohydrology  model  of 
groundwater  nitrate  movement.  The  results  sug- 
gest that  (1)  careful  management  of  soil  moisture  is 
critical  to  the  reduction  of  pollution  rates;  (2)  some 
leaching  is  unavoidable  when  producing  irrigated 
crops  within  the  study  area;  (3)  weather  events 
play  a  significant  role  in  explaining  the  existence  of 
nitrate  leachate  under  optimal  irrigation  and  fertil- 
ization practices;  (4)  input  taxes  and  restrictions  on 
nitrogen  application  rate  may  not  always  reduce 
pollution  rates;  (5)  Pigovian  taxes,  appear  to  be  the 
most  efficient  means  of  reducing  nitrate  levels;  and 
(6)  some  federal  government  farm  program  provi- 
sions increase  pollution  rates,  while  others  have 
the  opposite  effect.  (USGS) 
W90-09516 


HISTORICAL  ACCOUNT  OF  PUBLIC  WATER 
SUPPLIES  IN  NORTH  CAROLINA. 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-09546 


MULTISTAGE    SCREENING    PROCESS    FOR 
RIVER  BASIN  PLANNING. 

EA  Engineering,  Science,  and  Technology,  Inc., 

Lincoln,  NE. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-09667 


RESERVOIR      STORAGE      REALLOCATION 
ANALYSIS  WITH  PC. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-09673 


MANAGEMENT,  MONITORING  AND  CLASSI- 
FICATION-AN  OVERVIEW. 

CNS  Scientific  and  Engineering  Services,  Reading 
(England). 


For   primary  bibliographic   entry   see   Field   5G. 
W90-09767 


MATHEMATICAL  MODELS  WITHIN  RIVER 
BASIN  MANAGEMENT-AN  OVERVIEW. 

Valtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
land). Reaktorilaboratorio. 
For  primary  bibliographic  entry  see  Field  6A. 
W90-09768 


DEVELOPMENTS  IN  AND  TASKS  FOR  DECI- 
SION MAKING  IN  RIVER  BASIN  MANAGE- 
MENT. 

Technische  Hogeschool  Delft  (Netherlands). 
J.  Wessel. 

Aqua  Fennica  AQFEDI,  Vol.  19,  No.  2,  p  163-168, 
1989.  9  ref. 

Descriptors:  'Management  planning,  'River 
basins,  'Water  resources  management,  'Watershed 
management,  Decision  making,  Economic  aspects, 
Information  systems,  Research  priorities. 

River  basin  management  has  a  short  but  exciting 
history  and  although  critical  suggestions  abound, 
there  is  good  reason  for  adhering  to  it.  Develop- 
ments already  made  in  river  basin  management 
theory  progress  from  small  single-purpose  projects 
to  integrated  management  of  watersheds  and 
whole  basins.  Tasks  lying  ahead  include  research 
to  evaluate  the  effects  of  past  decisions  and  to 
predict  the  effects  of  the  decisions  to  be  taken. 
Major  issues  include  general  problems,  problems  of 
quantity,  problems  of  quality,  problems  around 
land-centered  activities,  problems  of  organization, 
problems  of  choice  of  instruments,  and  financial 
problems.  In  the  past  many  technological  solutions 
have  been  made  without  considering  the  external 
effects,  especially  those  on  social  and  ecological 
systems.  In  the  future  more  consideration  has  to  be 
given  to  them  and  also  to  the  harmonization  of 
conflicting  interests.  Some  elements  of  future  kinds 
of  decision  making  are:  planning;  research;  devel- 
opment of  the  Brundtland  report;  institutional  ar- 
rangements and  the  human  factor;  information, 
communication,  and  international  cooperation; 
conflict  resolution  and  negotiation;  and  specific 
problem  areas.  (Fish-PTT) 
W90-09771 


SEWAGE    TREATMENT    COSTS    AND    ECO- 
NOMICS (JAN  79  -  JUN  87). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For   primary   bibliographic   entry   see   Field   5D. 
W90- 10036 


SEWAGE    TREATMENT    COSTS    AND    ECO- 
NOMICS (JUL  87  -  JUL  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic   entry   see  Field   5D. 
W90- 10039 


WATER  RESOURCES  RELATED  TO  MINING 
AND  ENERGY-PREPARING  FOR  THE 
FUTURE. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10068 


EFFECT  OF  WATER  ISSUES  ON  SITING  OF 
ENERGY  PROJECTS,  AND  THE  REVERSE. 

Bureau  of  Land  Management,  Washington,  DC. 
Div.  of  Planning  and  Environmental  Coordination. 
For  primary  bibliographic  entry  see  Field  6G. 
W90- 10074 


MULTI-OBJECTIVE  APPROACHES  TO 
RIVER  BASIN  PLANNING. 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 
L.  Duckstein,  and  I.  Bogardi. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 
Resources/Environmental.  Technomic  Publishing 
Co.,  Inc.,  Lancaster,  Pennsylvania.    1988.  p  415- 
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Descriptors:  'Decision  making,  *Multiobjective 
planning,  'Planning,  'River  basin  planning,  Ad- 
ministrative decisions,  Comparison  studies,  Evalua- 
tion, Multicriterion  decision  making,  Policy 
making,  Resources  management,  Water  manage- 
ment. 

In  river  basin  planning  there  is  often  no  overall 
optimum  solution  and  the  selection  among  alterna- 
tives is  possible  only  by  considering  trade-offs 
among  the  achievement  of  objectives.  This  type  of 
selection  is  called  multicriterion  decision  making. 
It  ranges  from  simple  engineering  judgement  to 
sophisticated  multiobjective  programming  meth- 
ods. In  using  multiobjective  techniques  a  set  of 
nondominated  solutions  is  sought.  The  main  char- 
acteristic of  the  nondominated  set  of  solutions  is 
that  for  each  solution  outside  the  set,  there  is  a 
nondominated  solution  for  which  all  objective 
functions  are  unchanged  or  improved  and  at  least 
one  that  is  strictly  improved.  The  procedure  of 
multicriterion  decision  making  to  river  basin  plan- 
ning can  be  formulated  in  five  steps:  objectives, 
specifications,  criteria,  generation  of  alternatives, 
and  evaluation  matrix.  Specific  viewpoints  may  be 
used  for  selecting  the  multicriterion  decision 
making  method,  these  are:  type  of  data  present; 
nature  of  alternative  systems  under  investigation; 
consistency  of  results  between  methodologies;  ro- 
bustness of  results  with  respect  to  changes  in  pa- 
rameter values;  ease  of  computation;  amount  of 
interaction  required  between  the  decision  maker 
and  the  systems  analyst;  and  the  type  of  decision 
maker  (for  example,  group  or  single).  When  multi- 
criterion  decision  making  approaches  were  applied 
to  the  Santa  Cruz  River  Basin  Study,  changing 
parameter  values  in  the  multiattribute  formulation 
did  not  have  a  major  impact  on  the  final  solutions. 
The  floodplain  management  alternative  were  gen- 
erally preferable  to  the  other  systems.  Channeliza- 
tion alternatives  were  ranked  closely  behind  these 
preferred  systems.  (See  also  W90-10104)  (Mertz- 
PTT) 
W90-10118 


EVALUATION  FRAMEWORK  FOR  WETLAND 
REGULATION. 

World  Health  Organization,  Kuala  Lumpur  (Ma- 
laysia). 

H.  Ogawa,  and  J.  W.  Male. 

Journal  of  Environmental  Management 
JEVMAW,  Vol.  30,  No.  2,  p  95-109,  March  1990. 
1  fig,  5  tab,  20  ref. 

Descriptors:  'Administrative  agencies,  'Wetlands, 
Decision  making,  Encroachment,  Evaluation, 
Flood  control,  Massachusetts,  Mathematical 
models,  Model  studies,  Regression  analysis,  Simu- 
lation analysis. 

Flood  mitigation  potential  is  an  important  aspect  of 
wetlands  and  must  be  considered  when  application 
for  modification  of  a  wetland  has  been  made.  A 
procedure  was  developed  paper  which  allows  reg- 
ulatory agencies,  particularly  at  the  local  level,  to 
assess  quickly  what  the  effects  of  wetland  modifi- 
cation on  peak  streamflows  might  be  and  to  deter- 
mine whether  more  in-depth  analyses  should  be 
conducted.  The  three  general  approaches  which 
are  currently  used  to  estimate  the  flood  potential  of 
wetlands  are:  the  rating  method,  mathematical  sim- 
ulation, and  regression  analysis.  Although  the 
rating  method  can  provide  numerical  rating  values, 
it  is  essentially  qualitative.  The  new  approach 
relies  on  equations  developed  from  regression  anal- 
yses and  watershed  simulations.  The  results  of 
these  simulation  and  regression  studies  can  also  be 
used  at  the  local  level.  If  the  wetland  to  be  evaluat- 
ed is  already  analyzed  in  the  simulation  studies, 
then  the  simulation  results  provide  peak  flow  in- 
creases due  to  encroachment  on  the  wetland.  Oth- 
erwise, peak  flow  increases  can  be  estimated  from 
the  regional  regression  equations.  Results  of  the 
approach  are  presented  for  an  area  encompassing 
three  river  basins  in  eastern  Massachusetts.  (Feder- 
PTT) 
W90-10216 


INCIDENCE  OF  ENVIRONMENTAL  DEGRA- 
DATION: A  CASE  STUDY  OF  ACID  MINE 
DRAINAGE. 

California  State  Univ.,  Fullerton. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-10217 


FEDERAL  FARM  POLICY  AND  WATER 
QUALITY. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
S.  R.  Crutchfield. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  44,  No.  5,  p  376-378,  September/October 
1989.  10  ref. 

Descriptors:  'Farm  wastes,  'Farms,  'Land  use, 
'Nonpoint  pollution  sources,  'Public  policy, 
•Water  policy,  'Water  pollution  control,  Agricul- 
tural chemicals,  Agricultural  runoff,  Agricultural 
water,  Economic  impact,  Erosion  control,  Farm 
management,  Groundwater  pollution,  Groundwat- 
er quality,  Legislation,  Policy  making,  Soil  erosion, 
Water  conservation,  Water  quality. 

Decisions  made  in  the  farm  policy  context  signifi- 
cantly affect  farm  production  patterns  and  these,  in 
turn,  affect  water  quality.  The  Food  Security  Act 
of  1985  contained  several  measures  which  have 
had  a  direct  impact  on  water  quality.  For  example, 
the  retirement  of  highly  erodible  land  from  pro- 
duction and  encouragement  of  the  creation  of  filter 
strips  around  lakes  and  streams  greatly  reduced  the 
delivery  of  sediment  and  nutrients  to  freshwater 
systems.  Water  quality  promises  to  be  a  major 
theme  in  the  development  of  legislation  to  succeed 
the  Food  Security  Act  of  1985.  Several  new  pro- 
posals have  been  offered  to  incorporate  water 
quality  concerns  directly  into  farm  legislation. 
Wellhead  protection  programs  would  restrict  land 
use,  input  use  and  tillage  practices  on  cropland  that 
overlies  potentially  vulnerable  groundwater  sup- 
plies. Wellbuster  programs  would  restrict  the  fed- 
eral farm  program  benefits  going  to  farmers  whose 
practices  increase  the  chance  of  agricultural  chemi- 
cals leaching  into  groundwater  supplies.  Making 
both  penalties  and  positive  incentives  relating  to 
water  quality  responsive  to  market  conditions 
would  help  to  ensure  that  these  incentives  interact 
cooperatively.  Programs  directed  at  water  quality 
must  account  for  the  interactions  with  other  agri- 
cultural policies.  Conservation  title  programs 
should  be  consistent  with  commodity  programs 
and  provide  appropriate  economic  co-incentives  to 
elicit  environmentally  sound  production  practices. 
The  full  economic  impact  of  new  policy  choices 
cannot  be  evaluated  without  taking  into  account 
the  off-farm  impacts  on  water  quality  and  water 
users.  (Hoskin-PTT) 
W90- 10225 


BEYOND   SWAMPBUSTER:   A    PERMANENT 
WETLAND  RESERVE. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
For  primary  bibliographic  entry  see  Field  6E. 
W90- 10228 

6C.  Cost  Allocation,  Cost  Sharing, 
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ECONOMIC    AND    SOCIAL    PERSPECTIVES 
ON  NEW  IRRIGATION  TECHNOLOGY. 

Wye  Coll.,  Ashford  (England).  Agrarian  Develop- 
ment Unit. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09579 


MEASUREMENT  OF  THE  PERSONAL  COST 
OF  ILLNESS  DUE  TO  SOME  MAJOR  WATER- 
RELATED  DISEASES  IN  AN  INDIAN  RURAL 
POPULATION. 

MLB  Medical  College,  Jhansi,  284  128,  India. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-09740 


WATER  RESOURCES  RELATED  TO  MINING 
AND  ENERGY-PREPARING  FOR  THE 
FUTURE. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10068 


WATER  MARKETING  AND  RATE  SETTING 
FOR  WATER  FOR  ENERGY  IN  THE  UPPER 
COLORADO  RIVER  BASIN. 

D.  M.  Linke. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  339-352.  15 
ref. 

Descriptors:  'Colorado  River  Basin,  'Economic 
aspects,  'Water  costs,  'Water  management, 
•Water  marketing,  'Water  rights,  Colorado  River, 
Colorado  River  Storage  Project,  Energy  costs, 
Industrial  water,  Water  supply  development, 
Water  transfer. 

The  Upper  Colorado  River  Basin  is  home  for  a 
vast  array  of  energy  and  mineral  resources,  includ- 
ing oil,  gas,  coal,  oil  shale  and  tar  sands.  The  Basin 
is  also  the  major  source  of  water  in  the  Colorado 
River  system.  The  Bureau  of  Reclamation's  Upper 
Colorado  Regional  Office  has  developed  much  of 
the  available  water  in  the  Basin  through  the  Colo- 
rado River  Storage  Project  (CRSP)  and  has  imple- 
mented several  major  transfers  of  water  for  energy 
projects.  Several  rate  setting  procedures,  such  as 
the  debt  service  methods,  comparable  market 
values,  power  foregone,  willingness  to  pay,  and 
sliding-scale  standby  rates  are  explained.  The 
CRSP  is  an  inexpensive  water  source,  due  to  the 
large  sizes  of  the  mainstem  reservoirs  and  the 
inherent  economies  of  scale.  State  and  local  gov- 
ernments are  not  likely  to  build  many  new  projects 
developing  any  significant  amounts  of  water,  be- 
cause of  financial  constraints.  Private  projects  are, 
for  the  most  part,  much  smaller,  more  expensive 
and  highly  speculative  since  they  face  enormous 
institutional  uncertainties.  Water  from  the  CRSP  is 
available  and  priced  below  market  price.  The 
energy  resource  base  in  the  Upper  Colorado  Basin 
exists  and  will  eventually  require  water  to  develop. 
In  the  interim,  water  resources  are  going  unused  in 
the  face  of  an  existing  market  outside  the  Basin. 
The  resulting  short-term  marketing  trends  point 
towards  CRSP  water  serving  as  an  integral  re- 
source in  meeting  both  short-term  water  needs  and 
long-term  energy  water  demands.  (See  also  W90- 
10068)  (Brunone-PTT) 
W90- 10090 


ACQUISITION  AND  MANAGEMENT  OF  IN- 
DUSTRIAL WATER  RIGHTS  IN  THE  ARID 
WEST. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6D. 
W90- 10091 


ECONOMIC  EVALUATION  OF  URBAN 
FLOOD  DAMAGE  REDUCTION  PLANS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

R.  A.  Wurbs. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.   1988.   p  393- 

413,  7  fig,  3  tab,  48  ref. 

Descriptors:  'Cost-benefit  analysis,  'Economic  as- 
pects, 'Flood  control,  'Flood  damage,  'Nonstruc- 
tural alternatives,  'Urban  runoff,  Computer 
models,  Computer  programs,  Evaluation,  Flood 
insurance,  Water  policy. 

One  of  the  major  accomplishments  of  the  federal 
program  for  water  resources  development  has  been 
the  introduction  of  economic  criteria  into  govern- 
ment decision  making.  The  Flood  Control  Act  of 
1936  initiated  the  use  of  benefit-cost  analysis  as  a 
basis  for  evaluation  of  proposed  federal  flood  con- 
trol projects.  Economic  evaluation  consists  of  esti- 
mating and  comparing  the  benefits  and  costs  that 
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would  result  from  implementation  of  alternative 
plans  of  action.  Certain  measures  do  not  modify 
hydrologic  or  economic  relationships  but  rather 
redistribute  the  cost  of  flood  damages.  Govern- 
mental financial  relief  to  flood  victims  and  flood 
insurance  are  common  examples  of  such  measures. 
Flood  control  benefits  are  derived  from  reducing 
damages  and  permitting  more  efficient  use  of  land 
resources.  Benefits  and  costs  are  discounted  to  a 
common  time  base  using  interest  or  equivalence 
formulas  to  account  for  the  time  value  of  capital. 
There  are  10  steps  in  evaluating  benefits:  (1)  delin- 
eate affected  area;  (2)  determine  flood  plain  char- 
acteristics; (3):  project  activities  in  affected  area; 
(4)  estimate  potential  land  use;  (5)  project  land  use; 
(6)  determine  existing  flood  damages;  (7)  project 
future  flood  damages;  (8)  determine  other  costs  of 
using  the  flood  plain;  (9)  collect  land  market  value 
and  related  data;  and  (10)  compute  benefits.  Nu- 
merous computer  programs  for  performing  hydro- 
logic  and  economic  analysis  of  flood  damage  re- 
duction plans  have  been  developed  at  the  various 
offices  of  the  Corps  of  Engineers,  Soil  Conserva- 
tion Service,  Tennessee  Valley  Authority,  and 
other  federal  and  state  agencies,  private  engineer- 
ing firms,  and  universities.  (See  also  W90-1C104) 
(Mertz-PTT) 
W90-10117 


CROSS  COMPLIANCE  AND  WATER  QUAL- 
ITY PROTECTION. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  5G. 
W90- 10229 


ECONOMIC  EVALUATION  OF  INDIRECT 
SLUDGE  DRYING  PRIOR  TO  INCINERATION 
PROCESSES. 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-10316 


MARKET  FAILURE  AND  THE  EFFICIENCY 
OF  IRRIGATED  AGRICULTURE. 

Kentucky  Univ.,  Lexington. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-10360 


RISK  AVERSION  IN  CONJUNCTIVE  WATER 
USE. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  3F. 

W90- 10371 
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GROUND-WATER  USE  BY  PUBLIC  SUPPLY 
SYSTEMS  IN  TENNESSEE  IN  1985. 

Geological    Survey,    Nashville,   TN.    Water   Re- 
sources Div. 
S.  S.  Hutson. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4092, 
November  1989.  1  sheet,  7  ref. 

Descriptors:  'Domestic  water,  'Selective  with- 
drawal, 'Tennessee,  'Water  supply,  'Water  use, 
Aquifers,  Commercial  use,  Groundwater,  Industri- 
al use,  Shelby  County,  Water  quality. 

Public-supply  groundwater  withdrawal  in  Tennes- 
see in  1985  totaled  about  243  million  gal/day,  or 
about  54%  of  the  total  groundwater  used.  Most  of 
the  withdrawals  were  from  the  Tertiary  Memphis 
Sand  in  Shelby  County  (Memphis),  West  Tennes- 
see (141  million  gal/day).  Of  the  182  public-supply 
systems,  32  withdrew  1  million  gal/day  or  more 
and  accounted  for  83%  of  the  groundwater  with- 
drawn by  public-supply  systems  in  Tennessee. 
(USGS) 
W90-09541 


ESTIMATING  PUMPING  TIME  AND 
GROUND-WATER  WITHDRAWALS  USING 
ENERGY-CONSUMPTION  DATA. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09543 


WATER  USE  IN  SAUDI  ARABIA:  PROBLEMS 
AND  POLICY  IMPLICATIONS. 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Economics. 
A.  A.  Al-Ibrahim. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  116,  No.  3,  p  375- 
388,  May/June  1990.  1  fig,  5  tab,  22  ref. 

Descriptors:  'Saudi  Arabia,  'Water  policy,  'Water 
resources  development,  'Water  resources  manage- 
ment, 'Water  use  efficiency,  Arid  climates,  Water 
conservation,  Water  demand. 

Saudi  Arabia  is  an  arid  country  with  the  potential 
for  acute  water  shortage.  The  demand  for  water 
has  grown  substantially  against  a  scarce  and  dwin- 
dling water  supply.  This  growing  imbalance  has 
been  met  mainly  by  increasing  water  supply,  while 
water-demand  management  has  been  overlooked. 
The  critical  issue  is  how  to  reconcile  the  rapidly 
rising  demand  with  scarce  and  depletable  re- 
sources. There  is  a  need  and  urgency  of  adopting 
conservation  and  water-demand  management  pro- 
grams to  achieve  an  acceptable  balance  between 
water  needs  and  availability.  There  is  considerable 
scope  for  improving  the  efficiency  of  water  use  in 
various  sectors,  such  as  agriculture,  urban  and 
domestic  use.  Unless  drastic  and  immediate  conser- 
vation measures  are  taken,  water  demand  will  in- 
crease rapidly,  creating  an  accelerated  use  of  and 
depletion  of  groundwater  resources.  For  an  arid 
country  such  as  Saudi  Arabia,  groundwater  is  the 
most  important  water  resource.  Its  fast  depletion 
may  create  an  acute  water  shortage  with  serious 
social,  economic,  and  environmental  implications. 
What  is  urgently  needed  is  the  formulation  and 
implementation  of  an  integrated  water  manage- 
ment and  water  development  program  that  empha- 
sizes conservation  and  efficient  use  of  the  existing 
water  supply.  Such  a  program  must  seek  the 
achievement  of  three  goals:  (1)  using  less  water;  (2) 
using  water  more  efficiently;  and  (3)  developing 
new  and  less  expensive  water  sources.  (Agostine- 
PTT) 
W90-09671 


CLIMATE-INDUCED  WATER  AVAILABILITY 
CHANGES  IN  EUROPE. 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

F.  Brouwer,  and  M.  Falkenmark. 

Environmental      Monitoring      and      Assessment 

EMASDH,  Vol.  13,  No.  1,  p  75-98,  August  1989. 

12  fig,  4  tab,  23  ref. 

Descriptors:  'Europe,  'Global  warming,  'Predic- 
tion, 'Water  scarcity,  'Water  supply,  Agriculture, 
Belgium,  Climates,  East  Germany,  France, 
Greece,  Hungary,  Italy,  Poland,  Portugal,  Re- 
search priorities,  Seasonal  variation,  Spain,  Water 
demand,  Water  stress,  Yugoslavia. 

Water  availability  changes  in  Europe  in  relation  to 
climate  change  are  discussed.  Topics  reviewed  in- 
clude: the  present  hydrology  of  Europe,  anticipat- 
ed climate  change  in  Europe  due  to  accumulating 
greenhouse  gases,  hydrological  shifts  in  Europe 
due  to  a  changing  climate,  and  consequences  of 
water-related  disturbances.  The  total  amount  of 
available  water  may  decrease  in  13  European 
countries,  with  large  decreases  in  water  expected 
in  France,  Greece,  Hungary,  Italy,  Portugal, 
Spain,  and  Yugoslavia.  The  amount  of  available 
water  may  increase  in  Belgium,  East  Germany, 
and  Poland  according  to  the  simulation  of  the 
United  Kingdom  Meteorological  Office;  these 
countries  also  may  show  an  increase  in  total  runoff. 
The  issue  of  water  availability  is  already  important 
in  some  parts  of  Europe  suffering  from  a  seasonal 
soil  moisture  deficit  and  societal  water  stress.  This 
issue  could  become  even  more  important  in  the 
future  as  a  result  of  climate  change.  Both  wetter 


and  drier  conditions  will  have  major  implications 
for  societal  activities  and  land  use  patterns  (e.g., 
agriculture,  urban  activities,  and  wastewater  dis- 
posal). The  water  shortage  for  growing  crops  (as 
defined  by  soil  moisture  deficit)  could  be  charac- 
terized by  large  interannual  variations,  because  the 
frequency  of  extreme  climatic  events  (e.g.,  very 
dry  years)  could  become  more  important  in  south- 
ern Europe,  leading  to  more  years  of  extreme  soil 
moisture  deficit.  Areas  of  activity  that  should  be 
considered  include:  (1)  development  of  methods 
for  conservation  and  recycling  of  water,  including 
storage  alternatives  and  parsimonious  irrigation 
and  (2)  development  via  biotechnology  of  more 
drought-resistant  crops  combined  with  efforts  to 
improve  marginal  land.  (Rochester-PTT) 
W90-09727 


WITHDRAWAL  AND  DISTRIBUTION  OF 
WATER  BY  PUBLIC  WATER  SUPPLIES  IN 
OHIO,  1985. 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  3D. 
W90-09893 


IDENTIFYING  EMERGING  WATER  ISSUES 
FOR  ELECTRIC  UTILITIES. 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 
Dept.  of  Systems  Engineering. 
B.  F.  Hobbs. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  65-70.  1  fig, 
Href. 

Descriptors:  'Electric  power  industry,  'Hydro- 
electric power,  'Industrial  water,  'Issues  manage- 
ment, 'Project  planning,  'Regulations,  'Water 
demand,  Electric  power  costs,  Long-term  plan- 
ning, Management  planning,  Water  quality. 

Water  issues,  such  as  acid  rain,  thermal  pollution, 
supply  shortages,  and  instream  flow  requirements, 
have  greatly  affected  the  planning  and  operation  of 
electric  utilities  in  the  past  twenty  years.  Many  of 
these  issues  were  unanticipated  by  the  industry.  As 
a  result,  research  and  planning  for  efficient  and 
effective  correction  of  these  problems  was  delayed, 
and  the  adaptation  to  new  regulatory  environments 
was  unnecessarily  costly  and  painful.  Identifying 
emerging  water  issues  is  crucial  for  electric  utili- 
ties, in  general,  and  the  Electric  Power  Research 
Institute,  in  particular.  Although  prediction  of  new 
issues  can  never  be  an  exact  science,  the  techniques 
of  issues  management  can  help  make  planners  more 
aware  of  the  early  warning  signs  of  issues  and  their 
possible  implications.  An  important  input  to  the 
issues  identification  process  is  that  of  water  profes- 
sionals who  are  on  the  front  lines.  Small  group 
discussions,  interviews  and  questionnaires  directed 
at  water  resources  professionals  are  used  to  elicit 
their  input  to  such  issues  as  the  demands  for  elec- 
tric power  resulting  from  water  management, 
water-related  hazards  to  power  facilities  and  oper- 
ations, and  water  quality  problems  posed  by  the 
residuals  of  power  generation.  (See  also  W90- 
10068)  (Author's  abstract) 
W90- 10070 


ARCTIC  WATER  AVAILABILITY:  DATA 
BASES  TO  MEET  PRESENT  AND  FUTURE 
NEEDS. 

Bureau  of  Land  Management,  Fairbanks,  AK. 
Arctic  District. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 10071 


PLANNING  FOR  WATER  USE  AND  DEVEL- 
OPMENT. 

Bureau   of  Land   Management,   Lakewood,   CO. 

Colorado  State  Office. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-10073 
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IFLUENCE  OF  ENDANGERED  FISH  PRO- 
MOTION ON  WATER  DEVELOPMENT 
IOJECTS  IN  THE  UPPER  COLORADO 
VER  SYSTEM. 

ireau  of  Land  Management,  Salt  Lake  City,  UT. 
ah  State  Office. 

F.  Thayn,  J.  E.  Farringer,  and  R.  Ruesink. 
[:  Water  Resources  Related  to  Mining  and 
lergy-Preparing  for  the  Future.  Proceedings  of 
;  Symposium.  American  Water  Resources  Asso- 
ition,  Bethesda,  Maryland.  1987.  p  115-122.  2  fig, 
ef. 

:scriptors:  'Colorado  River,  'Endangered  spe- 
:s,  'Environmental  impact,  'Environmental 
licy,  'Fish  conservation,  'Resources  manage- 
:nt,  'Right-of-way,  'Water  resources  develop- 
ing Hydroelectric  plants,  Moon  Lake  Power 
int  Project,  Permits,  Projects,  Reservoir  con- 
uction,  Utah,  Water  demand. 

le  presence  of  Federally  listed  endangered  fish 
:cies  in  the  Upper  Colorado  River  Basin  has  the 
tential  of  preventing  any  further  development  of 
iter  projects  on  the  upper  Colorado  River  and  its 
butanes.  Federal  and  state  agencies  and  special 
erest  groups  are  cooperating  to  achieve  both 
atection  of  endangered  species  and  development 
water  resources.  Two  projects  involving  the 
ireau  of  Land  Management  (BLM)  rights-of-way 
d  the  need  for  Colorado  River  system  water 
istrate  how  both  objectives  are  being  met.  In 
79  Deseret  Generation  and  Transmission  Coop- 
itive  filed  application  with  BLM  for  rights-of- 
iy  required  for  construction  of  the  800  megawatt 
son  Lake  Power  Plant  Project  in  Uintah 
lunty,  Utah.  The  proposed  course  of  action  was 
pipe  water  approximately  19  miles  from  a  col- 
:tor-well  system  located  beside  the  Green  River 
the  power  plant  near  Bonanza,  Utah.  In  1975, 
:  Utah  Division  of  Water  Resources  had  filed  a 
;ht-of-way  application  with  the  BLM  for  3402 
res  of  public  land  to  facilitate  construction  of  an 
rthen  dam  across  the  White  River  to  create  an 
.7  mile  long  reservoir  with  1980  surface  acres,  to 
avide  water  for  industrial  development.  Biologi- 
I  studies  indicated  that  without  conservation 
rasures,  the  Bonanza  Power  Plant  project  would 
>pardize  three  endangered  fish  species  and  the 
hite  River  Dam  project  would  jeopardize  the 
>lorado  squawfish.  Deseret  was  given  the  option 
fund  its  fair  share  of  activities  designed  to  con- 
•ve  the  endangered  fish  species  as  part  of  the 
rmit  requirements.  The  White  River  Dam 
aject  was  also  authorized  but  has  not  been  con- 
ucted  due  to  reduction  in  demand  for  the  water. 
:e  also  W90- 10068)  (Author's  abstract) 
90-10076 


[PACT  OF  WATER  AND  MINERAL  DEVEL- 
»MENT  PROJECTS  ON  A  RURAL  COMMU- 
TY  AND  ITS  EDUCATION  PROGRAMS. 

ir  primary  bibliographic  entry  see  Field  5G 
90-10080 


:quisition  AND  MANAGEMENT  of  in- 
JSTRIAL  WATER  RIGHTS  IN  THE  ARID 
EST. 

izona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
mics. 
B.  Bush. 

I  Water  Resources  Related  to  Mining  and 
lergy-Preparing  for  the  Future.  Proceedings  of 
:  Symposium.  American  Water  Resources  Asso- 
ition,  Bethesda,  Maryland.  1987.  p  353-365.  25 
I 

scriptors:  'Economic  aspects,  'Industrial  water, 
/ater  demand,  'Water  marketing,  'Water  re- 
tiree management,  'Water  rights,  Arid  lands, 
:gal  aspects,  Water  allocation,  Water  transfer, 
estern  United  States. 

rang  pressure  for  water  transfers  exists  in  many 
jions  of  the  West  as  water  resources  are  fully 
veloped  and  new  demands  can  only  be  accom- 
odated through  transfer  from  established  uses. 
:avy  water-using  industries,  particularly  in  the 
ning  and  energy  development  sectors,  are  hard 
essed  to  find  secure  water  supplies  in  sufficient 
amities  and  at  reasonable  costs.  Several  different 


types  of  market  transactions  exist,  including  the 
transfer  of  water  company  stock,  transfers  of  indi- 
vidually appropriated  rights,  acquisition  of  water 
rights  through  the  purchase  and  retirement  of  irri- 
gated farmland,  water  rentals  and  negotiated  op- 
tions to  buy  land  and  water  rights.  Western  laws 
and  institutions  continue  to  work  to  maintain  a 
secure  system  of  water  rights,  but  their  purpose 
has  expanded  and  diversified.  Water  marketing 
opportunities  help  provide  the  flexibility  in  water 
allocation  systems  necessary  to  increase  the  eco- 
nomic efficiency  of  water  use  in  the  rapidly  grow- 
ing and  changing  economy  of  the  western  United 
States.  (See  also  W90- 10068)  (Brunone-PTT) 
W90- 10091 


CHALLENGE  IN  WATER  SUPPLY  PLAN- 
NING: ACHIEVING  A  BALANCE  BETWEEN 
INDUSTRY  NEEDS  AND  AGRICULTURE  IN 
EMERY  COUNTY,  UTAH. 

Utah  Power  and  Light  Co.,  Salt  Lake  City. 
C.  B.  Burton. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  379-394.  2  fig, 
1  tab,  4  ref. 

Descriptors:  'Electric  powerplants,  'Utah,  'Water 
demand,  'Water  requirements,  'Water  resource 
management,  'Water  rights,  'Water  supply  devel- 
opment, Drought,  Energy  costs,  Flow  rates,  His- 
toric floods,  Runoff,  Snowmelt. 

During  the  1970's  and  1980's,  Utah  Power  and 
Light  Company  constructed  two  steam-electric 
generating  stations  with  a  combined  installed  ca- 
pacity of  2000  megawatts  in  Emery  County,  Utah. 
Prior  to  construction,  Utah  Power  and  Light  was 
faced  with  the  dilemma  of  acquiring  a  firm  water 
supply  even  during  the  driest  years  while  minimiz- 
ing the  impact  on  the  agricultural  economy  of  the 
area.  Three  basic  problems  became  evident  early  in 
the  preliminary  investigations:  (1)  the  runoff  from 
Huntington,  Cottonwood,  and  Ferron  Creeks  fluc- 
tuates greatly  from  month  to  month  depending 
upon  the  pattern  of  snowmelt;  (2)  the  annual  water 
supply  varies  greatly  from  year  to  year  depending 
on  the  snowpack  accumulation  during  the  winter; 
and  (3)  irrigation  interests  hold  long  standing  de- 
creed and  certified  water  rights  to  the  flows  in 
Huntington,  Cottonwood,  and  Ferron  Creeks. 
Monthly  flow  data  were  analyzed  for  the  historical 
period  of  record  dating  back  to  the  1920's.  The 
driest  cycle  of  record  (1958-1961)  followed  by  the 
driest  year  of  record  (1977)  was  used  as  the 
drought  cycle  for  determining  water  supply  avail- 
ability. A  combination  of  irrigation  direct  flow 
water  purchases  from  the  three  creeks,  a  new 
reservoir,  purchase  of  existing  irrigation  reservoir 
storage  rights,  a  firm  annual  water  supply  contract, 
new  water  applications  for  storage  and  natural 
flow  and  water  exchanges  were  undertaken  to 
meet  power  plant  water  requirements  during  the 
simulated  extended  drought  cycle.  (See  also  W90- 
10068)  (Author's  abstract) 
W90-10093 


WATER  SUPPLY. 

Visvesvaraya    Regional     Coll.     of    Engineering, 
Nagpur  (India).  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field    5D. 
W90- 10105 


WATER  USE  AND  PUBLIC  POLICY. 

Florida  Agricultural  and  Mechanical  Univ.,  Talla- 
hassee. Dept.  of  Civil  Engineering. 
A.  A.  Dzurik. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 
Resources/Environmental.  Technomic  Publishing 
Co.,  Inc.,  Lancaster,  Pennsylvania.  1988.  p  139- 
158,  5  fig,  6  tab,  27  ref,  append. 

Descriptors:  'Public  policy,  'Water  policy, 
•Water  resources  management,  'Water  use, 
'Water  users,  Administrative  agencies,  Agricultur- 
al water,  Forecasting,  Hydrologic  cycle,  Industrial 
water,  Municipal  water,  Public  waters,  Resources 
management,  Water  demand,  Water  distribution, 
Water  law,  Water  management,  Water  supply. 


Several  concepts  are  important  for  gaining  an  un- 
derstanding of  water  resource  systems.  The  hydro- 
logic  cycle  provides  the  basis  for  dealing  with 
water  resources  by  depicting  a  summary  of  flows 
in  the  earth's  water  system.  Water  sources  and 
supplies  are  important  in  formulating  policies  for 
water  uses.  While  water  resources  may  be  plentiful 
on  a  national  scale,  variations  over  time  and  among 
regions  cause  differing  concerns  regarding  exces- 
sive or  inadequate  quantities  at  the  regional  scale. 
Agriculture  is  the  largest  user  of  water  nationally, 
consuming  155.6  billion  gallons/day  in  1980.  Self- 
supplied  industrial  uses  of  water,  excluding  ther- 
moelectric power  plants,  accounted  for  45.3  billion 
gallons/day  in  1980.  That  same  year  34  billion 
gallons/day  was  withdrawn  for  municipal  use. 
Most  water  supply  agencies  use  relatively  simple 
methods  for  determining  the  future  demands  on  an 
area's  water  supply  capabilities.  Common  ap- 
proaches for  projecting  municipal  demand  focus 
on  population  size  and  number  of  households, 
while  industrial  demand  forecasting  may  rely  upon 
number  of  employees,  and  agricultural  demand 
may  relate  to  crop  type  and  acreage.  The  supply 
side  of  water  use  forecasting  requires  information 
on  the  sources  available  to  meet  projected  demand 
and  the  amount  that  can  be  provided  from  these 
sources,  as  well  as  the  costs  and  environmental 
effects.  In  most  places,  water  is  available  from 
groundwater  or  surface  water,  or  both.  Water  law 
applicable  to  surface  water  generally  has  followed 
the  riparian  rights  system  in  the  eastern  United 
States,  while  the  western  states,  where  water 
supply  is  more  limited,  have  followed  the  prior 
appropriation  system.  The  administration  of  water 
resources  law  and  policy  is  divided  among  federal, 
state,  and  local  governments.  (See  also  W90- 10104) 
(Mertz-PTT) 
W90-10109 


MAPPING  OF  IRRIGATION  NEED  BASED  ON 
COMPUTERIZED  SOIL  AND  CLIMATIC 
DATA. 

Copenhagen  Univ.  (Denmark).  Geophysical  Inst. 

H.  B.  Madsen,  and  K.  A.  Hoist. 

Agricultural  Water  Management  AWMADF,  Vol. 

17,  No.  4,  p  391-407,  March  1990.  8  fig,  4  tab,  25 

ref. 

Descriptors:  'Denmark,  'Irrigation  water,  'Maps, 
'Water  demand,  Agricultural  water,  Irrigation, 
Loam,  Sand,  Soil  properties. 

Based  on  Danish  soil  classification  and  pedological 
investigations  approximately  36,000  soil  profiles 
have  been  constructed,  and  the  root  zone  capac- 
ities for  grass  and  barley  have  been  calculated  for 
Sonderjylland  situated  in  south  Jutland.  Using  an 
empirical  model  with  daily  values  of  potential  eva- 
potranspiration  and  precipitation  as  driving  varia- 
bles, the  relationship  between  root  zone  capacity 
and  irrigation  need  for  different  climatic  zones  is 
outlined  and  an  irrigation  map  constructed.  The 
mean  irrigation  need  is  two  to  three  times  higher 
for  grass  than  for  barley,  mainly  because  of  a 
longer  growing  season.  In  the  eastern  part  of  the 
area,  where  loamy  Weichsel  till  dominates,  the 
irrigation  need  is  relatively  low.  In  the  western 
part,  outwash  plains,  dune  landscapes  and  Saale 
glaciation  landforms  dominate  and  these  are 
mainly  sandy.  In  this  region  the  irrigation  need  is 
higher  than  in  the  loamy  Weichsel  area.  In  loamy 
areas  the  mean  irrigation  need  for  barley  is  normal- 
ly <  40  mm  and  on  coarse  sandy  soils  above  70 
mm.  For  grass,  the  mean  irrigation  need  is  normal- 
ly 100-140  mm  on  loamy  soils  and  130-170  mm  on 
coarse  sandy  soils.  Areas  with  high  mean  irrigation 
need  for  barley  cover  about  25%  of  Jutland  and  < 
5%  of  the  area  east  of  the  Great  Belt  where  areas 
with  low  mean  irrigation  need  dominate.  A  regis- 
tration of  irrigated  farmland  in  Sonderjylland 
county  shows  that  the  major  part  of  the  irrigated 
farmland  is  situated  in  areas  with  mean  irrigation 
needs  >  60  mm  and  nearly  none  in  areas  with 
mean  irrigation  needs  <  40  mm.  (Lantz-PTT) 
W90-10164 


EFFICIENCY  IN  IRRIGATION:  THE  CON- 
JUNCTIVE USE  OF  SURFACE  AND  GROUND- 
WATER RESOURCES. 
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For  primary  bibliographic  entry  see  Field  3F. 
W90-10358 


EFFiaENT  USE  OF  SURFACE  WATER  AND 
GROUNDWATER  IN  IRRIGATION:  AN  OVER- 
VIEW OF  THE  ISSUES. 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC.  Agricultural  and  Rural 
Development  Dept. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-10359 


ALL  IS  NOT  WELLS  IN  NORTH  CHINA:  IRRI- 
GATION IN  YUCHENG  COUNTY. 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  3F. 

W90- 10366 


ESTIMATING  THE  EXTERNALITIES  OF 
GROUNDWATER  USE  IN  WESTERN  ARGEN- 
TINA. 

Pontificia  Univ.  Catolica  de  Chile,  Santiago.  Eco- 
nomics Inst. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 10370 


GROUNDWATER  AS  A  CONSTRAINT  TO  IR- 
RIGATION. 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Rome  (Italy). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-10372 

6E.  Water  Law  and  Institutions 


COMPLIANCE  WITH  INSTREAM  FLOW 
AGREEMENTS  IN  COLORADO,  MONTANA, 
AND  WYOMING. 

Wyoming  Cooperative  Fishery  and  Wildlife  Re- 
search Unit,  Laramie. 

W.  A.  Hubert,  C.  Raley,  and  S.  H.  Anderson. 
Fisheries  (Bethesda)  FISHDN,  Vol.  15,  No.  2,  p  8- 
10,  March/April  1990.  1  tab,  9  ref. 

Descriptors:  'Compliance,  'Contracts,  *Instream 
flow  rights,  *Stream  fisheries,  *Streamflow  data, 
•Water  resources  development,  *Water  resources 
management,  'Water  rights,  Colorado,  Enforce- 
ment, Monitoring,  Montana,  Streamflow,  Wyo- 
ming. 

A  total  of  119  stream  locations  were  identified  in 
Colorado,  Montana,  and  Wyoming  to  which  mini- 
mum streamflows  have  been  applied  as  a  result  of 
agreements  between  management  agencies  and 
water  developers.  Post-agreement  streamflow  data 
were  available  for  12  months  or  more  for  only  61 
of  the  119  locations.  Assessment  of  these  stream- 
flow  data  showed  that  flows  below  the  minimum 
flow  agreed  upon  by  developers  were  common. 
Flows  were  below  the  minimum  agreed  upon  at 
least  one  time  at  54  locations  and  equaled  only 
25%  (or  less)  of  the  minimum  agreed  upon  at  least 
one  time  at  28  locations.  Actual  flows  were  lower 
than  flows  agreed  upon  for  20%  or  more  of  the 
time  at  17  of  the  61  locations.  Limited  monitoring 
and  enforcement  by  permitting  agencies  appeared 
to  contribute  to  the  lack  of  compliance  by  water 
developers.  (Author's  abstract) 
W90-09616 


WATER  USE  IN  SAUDI  ARABIA:  PROBLEMS 
AND  POLICY  IMPLICATIONS. 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Dept.  of  Economics. 

For   primary   bibliographic   entry   see   Field    6D. 

W90-09671 


HAZARDOUS  WASTE  AND  CHEMICAL  SUB- 
STANCES: STATUTORY  REVIEW. 

Environmental    Protection   Agency,    Washington, 

DC.  Office  of  Toxic  Substances. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-09828 


fc 


EFFICIENT  MANAGEMENT  OF  MULTIPLE 
WATER  SOURCES,  GIVEN  A  RANGE  OF 
QUALITY  LEVELS  AND  USER  QUALITY  RE- 
QUIREMENTS. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-09907 


OUTREACH-COMING  TOGETHER  TO  HELP 
SMALL  COMMUNITIES. 

Environmental   Protection   Agency,   Washington, 

DC. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-09909 


NEW  YORK  STATE  SELF-HELP  SUPPORT 
SYSTEM  TECHNICAL  ASSISTANCE  AS  A 
METHOD  TO  SOLVE  WASTEWATER  TREAT- 
MENT PROBLEMS. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-09910 


ON-SITE  MANAGEMENT  WITHIN  A  UTILITY 
FRAMEWORK. 

Lombardo  and  Associates,  Inc.,  Boston,  MA. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-09912 


LAND  USE  AND  COST  IMPACTS  OF  PRIVATE 
SEWAGE  SYSTEM  POLICY  IN  WISCONSIN. 

Wisconsin  Univ.-Madison.  Dept.  of  Urban  and  Re- 
gional Planning. 

For   primary   bibliographic   entry   see   Field   5D. 
W90-09913 


ESTABLISHMENT  OF  STATE  RULES  FOR 
LAND  APPLICATION  AND  UTILIZATION  OF 
SEPTAGE. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
J.  L.  Anderson,  and  R.  E.  Machmeier. 
IN:  On-Site  Wastewater  Treatment.  Proceedings 
of  the  Fifth  National  Symposium  on  Individual  and 
Small  Community  Sewage  Systems,  Chicago,  Illi- 
nois, December  14-15,  1987.  ASAE  Publication  10- 
87.  American  Society  of  Agricultural  Engineers, 
St.  Joseph,  Michigan.  1985.  p  68-76,  3  tab,  14  ref. 

Descriptors:  *Land  disposal,  'Minnesota,  *State 
jurisdiction,  'Wastewater  disposal,  'Wastewater 
treatment,  Domestic  wastes,  Local  governments, 
Maintenance,  Municipal  wastewater,  On-site 
wastewater  treatment,  Regulations,  Septic  tanks. 

In  Minnesota,  25%  of  the  households  have  individ- 
ual sewage  treatment  systems.  To  maintain  these 
systems,  septic  tanks  must  be  periodically  cleaned 
to  insure  the  delivery  of  high  quality  (low  in 
suspended  solids)  effluent  to  the  soil  treatment 
area.  If  all  septic  tanks  in  Minnesota  were  cleaned 
every  third  year  as  recommended  by  some  mainte- 
nance programs,  approximately  570  million  L  (150 
million  gallons)  of  septage  would  be  generated 
annually.  Many  municipal  wastewater  treatment 
plants  are  unable  to  accept  septage  on  a  regular 
basis  because  they  are  already  overloaded.  There- 
fore, it  may  be  more  desirable  to  utilize  septage  for 
its  nutrient  value.  Land  application  of  septage  is 
often  subject  to  misconceptions  by  the  public.  Sep- 
tages  may  be  confused  with  industrial  or  municipal 
sludges.  Major  elements  of  a  state  rule  for  septage 
application  and  utilization  include:  establishment  of 
an  Advisory  Committee;  outlining  of  the  intent  of 
the  rule;  providing  definitions;  and  selecting  land 
application  locations;  suitable  soil  characteristics; 
site  permit  requirements,  land  application  practices 
and  rates  for  crop  production  and  other  disposal 
methods.  One  major  problem  with  the  utilization 
of  septage  in  a  nutrient  management  program  is  the 
extremely  variable  nature  of  the  material.  This 
variability  is  likely  due  to  different  user  behavior  in 
cleaning  frequency,  lack  of  consistent  cleaning, 
and  even  normal  sampling  error.  The  development 
of  a  comprehensive  set  of  rules  and  standards  for 
septage  land  application  and  utilization  can  be 
achieved  by  cooperation  between  state  and  local 
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governments  and  industry.  In  Minnesota,  the  edu- 
cation and  certification  of  individuals  involved  in 
cleaning  septic  tanks  and  land  applying  septage  has 
been  a  part  of  the  entire  process  of  standards 
development.  (See  also  W90-09908)  (Lantz-PTT) 
W90-09917 


U.S.  FISH  AND  WILDLIFE  SERVICE  AND 
THE  ENVIRONMENTAL  PROTECTION 
AGENCY'S  ENDANGERED  SPECIES  PESTI- 
CIDE LABELLING  PROGRAM:  THEIR  RELA- 
TIONSHIP AND  ITS  IMPACT  ON  AQUATIC 
WEED  AND  MOSQUITO  CONTROL. 
Fish  and  Wildlife  Service,  Raleigh,  NC.  Raleigh 
Field  Office. 

For  primary  bibliographic  entry  see  Field  4A. 
W90- 10031 


AREAS  OF  CRITICAL  ENVIRONMENTAL 
CONCERN:  A  MANAGEMENT  OPTION  FOR 
SENSITIVE  GROUNDWATER  RECHARGE 
ZONES. 

Bureau  of  Land  Management,  Worland,  WY. 
For  primary  bibliographic   entry  see   Field   5G. 
W90-10075 


FEDERAL  RESERVED  WATER  RIGHTS  FOB 
DESIGNATED  WILDERNESS  AREAS  AND 
OTHER  SPECIFIC  MANAGEMENT  AREAS. 

Bureau  of  Land  Management,  Salt  Lake  City,  UT. 
Utah  State  Office. 
B.  Christensen,  and  T.  F.  Slater. 
IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  ol 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  325-337.  4  fig, 
18  ref,  append. 

Descriptors:  'Colorado,  'Competing  use,  'Consti- 
tutional law,  'Federal  jurisdiction,  'Federal  re- 
served water  rights,  'Legal  aspects,  'National  Wil- 
derness Preservation  System,  'National  parks, 
'State  jurisdiction,  'Utah,  'Water  resource  man- 
agement, 'Water  rights,  Governmental  interrela- 
tions, Judicial  decisions,  Wilderness  areas,  Zior 
National  Park. 

A  1985  Colorado  Court  decision  has  resulted  in 
recent  concern  that  water  rights  and  water  re- 
source development  programs  in  the  West  may  be 
significantly  limited  as  a  result  of  certain  designat- 
ed Federal  management  areas,  such  as  units  of  the 
National  Wilderness  Preservation  System,  national 
parks,  and  wildlife  refuges.  The  Federal  watei 
right  exists  as  of  the  date  of  the  designation  and  foi 
the  purposes  of  the  designation.  It  is  left  to  the  lane 
managing  agency  to  define  the  precise  need  and 
extent  of  that  right.  The  court  case  has  prompted 
possible  Congressional  action.  Many  allegations 
have  been  raised  during  the  wilderness  study  foi 
Bureau  of  Land  Management  (BLM)  lands  in 
Utah.  For  example,  the  Virgin  River,  has  tradition- 
ally been  over-allocated  in  Utah,  with  more  de- 
mands than  the  normal  flow  of  the  river  would 
support.  Federal  reserved  water  rights  in  the  rivei 
basin  could  have  three  differing  results:  (1)  speci- 
fied minimum  flow  through  Zion  National  Park, 
(2)  natural  outflow  from  tributary  headwaters  in 
Pine  Valley  Mountain  wilderness  area,  and  (3)  nc 
minimum  flow  at  the  Beaver  Dam  wilderness.  The 
Green  River  is  a  major  tributary  to  the  Coloradc 
River,  with  the  BLM  Desolation  Canyon  wilder- 
ness area  covering  about  60  miles  of  the  river's 
course.  River  uses  include  consumption,  recrea- 
tion, power  production,  and  fishing.  The  extent  tc 
which  required  instream  flows  at  Desolation 
Canyon  would  limit  upstream  use  and  foster  addi- 
tional downstream  use  is  unknown.  Birch  Creek, 
located  in  the  Deep  Creek  Mountains,  is  eligible 
for  study  for  possible  addition  to  the  National  Wild 
and  Scenic  Rivers  System.  If  the  Deep  Creek 
Mountains  are  designated  wilderness,  a  Federal 
reserved  water  right  may  or  may  not  affect  up- 
stream future  uses.  Lastly,  Cottonwood  Creek,  lo- 
cated primarily  in  Utah,  is  approximately  40% 
contained  within  the  BLM  Spruce  Canyon  wilder- 
ness study  area.  If  the  Spruce  Canyon  area  were 
designated  as  wilderness,  a  Federal  reserved  watei 
right  would  have  no  effect  on  the  current  watei 
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rights  and  uses  of  Cottonwood  Creek.  Water  asso- 
ciated with  designation  of  Federal  lands  for  special 
uses  must  be  an  integral  part  of  the  decision  proc- 
ess. (See  also  W90- 10068)  (Brunone-PTT) 
W90- 10089 


WATER  FOR  MINERAL  DEVELOPMENT:  AC- 
QUISITION AND  DEVELOPMENT  OF  THE 
RIGHT. 

Vranesh  and  Raisch,  Boulder,  CO. 
G.  Vranesh. 

IN:  Water  Resources  Related  to  Mining  and 
Energy- Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  367-378.  61 
ref. 

Descriptors:  'Environmental  policy,  'Legal  as- 
pects, 'Mineral  industry,  'Public  rights,  'Regula- 
tions, 'Water  rights,  Federal  jurisdiction,  State 
jurisdiction,  Western  United  States. 

Several  legal  issues  affect  the  mineral  developer's 
acquisition  and  development  of  water  rights.  A 
mineral  developer  must  not  limit  his  analysis  to  the 
acquisition  of  water  rights  pursuant  to  state  water 
rights  law  but  must  also  be  prepared  for  important 
constraints  on  water  rights  development,  both 
within  and  independent  of  the  State  water  rights 
acquisition  process.  Acquisition  of  water  rights 
under  the  western  states'  system  of  prior  appro- 
priation contains  several  obstacles.  Impediments 
include  Indian  and  Federal  reserved  water  rights, 
Federal  environmental  laws,  the  'law  of  the  river', 
Equitable  apportionment,  and  the  public  trust  doc- 
trine. (See  also  W90- 10068)  (Author's  abstract) 
W90-10O92 


WATER  USE  AND  PUBLIC  POLICY. 

Florida  Agricultural  and  Mechanical  Univ.,  Talla- 
hassee. Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry   see  Field   6D. 
W90-10109 


COORDINATED  RESOURCE  MANAGEMENT 
\ND  PLANNING:  THE  CASE  OF  THE  MIS- 
SOURI FLAT  CREEK  WATERSHED. 

Des  Moines,  IA. 

For  primary  bibliographic  entry  see  Field   5G. 

W90- 10227 


BEYOND  SWAMPBUSTER:  A  PERMANENT 
WETLAND  RESERVE. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
R.  E.  Heimlich,  M.  B.  Carey,  and  R.  J.  Brazee. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.   44,   No.   5,   p  445-450,   September/October 
1989.  3  fig,  1  tab,  31  ref. 

Descriptors:  'Farm  management,  'Land  use, 
'Nonpoint  pollution  sources,  'Public  policy, 
'Water  pollution  control,  'Wetland  restoration, 
Economic  aspects,  Economic  impact,  Farms,  Land 
management,  Legislation,  Policy  making,  Water 
conservation,  Wetlands. 

The  perceived  value  of  wetlands  in  the  United 
States  has  increased  rapidly  over  the  past  two 
iecades.  The  history  of  federal  policy  toward  wet- 
lands and  agriculture  reflects  such  changing  public 
perceptions  of  wetlands.  The  Food  Security  Act  of 
1985  contained  a  swampbuster  provision  that 
makes  a  farm  operator  who  plants  an  annual  crop 
on  converted  wetlands,  ineligible  for  various  pay- 
ments, loans  and  insurance  coverage  otherwise 
available  to  a  farm  under  the  act.  The  success  of 
the  swampbuster  provision  in  slowing  agricultural 
conversion  of  wetlands  requires  depends  upon 
many  complex  factors,  such  as  the  amount  of  wet- 
land suitable  for  conversion  and  the  dependance 
upon  farm  program  benefits  of  a  farm  operation 
with  land  subject  to  wetland  conversion.  The  abili- 
ty of  the  swampbuster  provision  to  limit  wetland 
conversion  is  greatly  circumscribed  by  these  con- 
ditions. Creation  of  a  wetland  reserve  may  be  a 
more  effective  method  for  ensuring  wetland  con- 
servation. Such  a  reserve  could  be  generated  by 
two  methods:  (1)  expansion  of  currently  existing 


programs  to  purchase  fee  title,  permanent  ease- 
ments of  limited-term  leases  on  agricultural  wet- 
lands; or  (2)  through  a  wetland  restoration  pro- 
gram to  restore  converted  wetlands  that  are  cur- 
rently used  for  cropland.  The  potential  costs  of 
such  programs  for  creation  2.5,  5  and  10  million- 
acre  wetland  reserves  are  given.  To  evaluate  a 
proposed  wetland  reserve,  both  the  direct  and 
indirect  benefits  of  as  well  as  its  costs  must  be 
examined.  Many  of  the  potential  costs  and  benefits 
of  a  wetland  reserve  program  are  poorly  under- 
stood, such  as  its  role  in  reducing  crop  price  sup- 
port payments  or  the  monetary  equivalent  of  the 
social  benefits  of  wetlands.  Additional  efforts  by 
federal,  state  and  local  governments  and  private 
organizations  will  be  needed  if  the  national  goal  of 
a  'no-net-loss'  of  wetlands  policy  is  to  be  achieved. 
(Hoskin-PTT) 
W90-10228 


CLEAN  WATER,  CLEAR  CHOICES:  AN 
ACTION  AGENDA  FOR  AMERICAN  AGRI- 
CULTURE. 

R.  Wetherbee. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.   44,   No.   5,   p  454-456,   September/October 

1989. 

Descriptors:  'Farm  management,  'Nonpoint  pollu- 
tion sources,  'Organizations,  'Public  policy, 
'Water  pollution  control,  Agricultural  chemicals, 
Agricultural  water,  Economic  aspects,  Farm 
wastes,  Fertilizers,  Groundwater  pollution, 
Groundwater  quality,  Land  use,  Legislation,  Pesti- 
cides, Policy  making,  Surface  water,  Water  conser- 
vation, Water  quality. 

As  the  debate  over  a  farm  bill  to  succeed  the  Food 
Security  Act  of  1985  develops,  it  is  critical  that 
agricultural  interests  assume  a  proactive  rather 
than  a  reactive  role  in  shaping  federal  farm  policy. 
Any  future  farm  bill  is  sure  to  contain  provisions 
designed  to  protect  soil  and  water  resources  from 
the  potential  detrimental  effects  of  agricultural 
practices.  The  agricultural  community  should 
accept  its  share  of  responsibility  and  participate 
actively  in  the  development  and  implementation  of 
nonpoint  pollution  abatement  strategies.  The  Na- 
tional Association  of  Conservation  Districts 
(NACD)  has  been  meeting  with  agricultural  orga- 
nizations to  discuss  a  practical  approach  to  protect- 
ing groundwater  and  surface  water  supplies.  A 
workable  national  initiative  should  coordinate, 
complement  and  build  upon  the  success  of  local 
programs,  such  as  those  performed  under  the 
Clean  Water  Act  Amendments  of  1987  and  1977 
and  implemented  through  local  conservation  dis- 
tricts. NACD  proposes  that  the  Congress  endorse 
a  national  pollution  prevention  strategy  to  address 
agriculture-related  water  quality  problems.  This 
strategy  would  be  implemented  by  expanding  and 
accelerating  research,  educational,  financial  and 
technical  assistance  programs  that  promote  the 
adoption  of  best  management  practices  to  protect 
surface  water  and  groundwater.  Accurate  data 
should  be  collected  on  the  condition  of  the  nation's 
water  resources,  feasible  pollution  standards  devel- 
oped and  water  quality  information  and  standards 
disseminated.  The  NACD  stands  ready  to  take  a 
lead  role  in  a  cooperative  effort  and  to  work  with 
federal  and  state  governments  in  coordinating  and 
carrying  out  a  national  water  quality  strategy  and 
agricultural  water  pollution  prevention  program. 
(Hoskin-PTT) 
W90-10230 


LEGAL  CONSIDERATIONS  FOR  COPING 
WITH  EXTERNALITIES  IN  IRRIGATED  AG- 
RICULTURE. 

Colorado  State  Univ.,  Fort  Collins. 

G.  Radosevich. 

IN:  Efficiency  in  Irrigation:  The  Conjunctive  Use 

of  Surface  and  Groundwater  Resources.  Winrock 

International,  Arlington,  Virginia.  1988.  p  34-46,  2 

fig,  43  ref. 

Descriptors:  'Irrigation  efficiency,  'Legal  aspects, 
'Political  aspects,  'Water  resources  management, 
Agriculture,  Institutional  constraints,  Water  alloca- 
tion, Water  use. 


The  role  of  institutions  in  the  efficient  use  and 
development  of  water  resources  for  irrigated  agri- 
culture is  examined.  In  the  past  two  decades  devel- 
oped and  developing  nations  alike  have  tried  to 
find  out  why  irrigation  systems  are  not  as  efficient 
or  effective  as  they  are  designed  to  be.  This  prob- 
lem was  focused  on  by:  (1)  briefly  describing  the 
externalities  that  arise  in  irrigated  agriculture;  (2) 
discussing  the  national  institutional  frameworks  for 
water  development  and  management  in  a  global 
context;  and  (3)  discussing  the  legal  and  institution- 
al causes  of  externalities  and  proposing  ways  to 
increase  efficiency  in  water  utilization.  The  legal 
or  political  system  has  an  impact  on  a  nation's 
socioeconomic  conditions,  particularly  with  re- 
spect to  the  classification  of  public  and  private 
rights  and  the  extent  to  which  one  infringes  on  the 
other.  A  second  factor  that  significantly  influences 
the  type  of  water  law  system  that  develops  is  the 
geoclimatic  environment.  The  geohydrological  en- 
vironment is  the  third  factor  that  helps  shape  a 
country's  water  law  system.  The  first  step  in  any 
attempt  to  plan,  manage,  and  control  the  develop- 
ment, allocation,  and  use  of  water  resources  is  to 
determine  the  extent  of  the  government's  authority 
over  the  resource.  When  evaluating  the  institution- 
al framework,  it  is  important  to  be  aware  of  the 
role  externalities  play  in  water  development. 
Where  serious  questions  of  water  use  inefficiency 
exist,  where  levels  of  production  are  below  expec- 
tations, and  where  projects  fail  to  achieve  their 
objectives,  the  search  for  solutions  should  begin 
not  with  technology  but  rather  with  the  failure  of 
the  institutional  system  to  employ  properly  the 
technologies  already  introduced.  (See  also  W90- 
10358)  (White-Reimer-PTT) 
W90- 10361 

6F.  Nonstructural  Alternatives 


PROCEEDINGS  OF  WORKSHOP  ON  MAN- 
AGEMENT OF  AQUATIC  WEEDS  AND  MOS- 
QUITOES IN  IMPOUNDMENTS. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-10011 


ICE  JAM  FLOODING  -  EVOLUTION  OF  NEW 
YORK  STATE'S  INVOLVEMENT. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 
R.  E.  Wege. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  87-92,  3  ref. 

Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
ogy, 'Flood  plain  management,  'Ice  jams,  'New 
York,  'Training,  Channel  flow,  Education,  Ice 
booms,  Local  governments,  Public  participation. 

An  outline  of  the  development  of  New  York 
State's  involvement  in  assisting  flood  plain  commu- 
nities impacted  by  ice  jam  flooding  is  discussed 
through  illustrations  of  the  state's  process  by 
which  state-of-the-art  technology  has  been  trans- 
lated and  communicated  to  village,  town  and  city 
officials.  This  training  effort  has  encouraged  local 
government  to  help  themselves  and  has  substantial- 
ly reduced  the  number  of  requests  for  federal  and 
state  assistance.  The  success  of  ice  jam  training 
cannot  be  accurately  determined.  However,  as  a 
result  of  training  many  communities  are  recogniz- 
ing state  and  federal  limitations  and  are  taking 
action  to  mitigate  their  ice  jam  problems.  Local 
communities  have  removed  channel  blockages  and 
in  one  case,  have  even  constructed  a  bypass  chan- 
nel. In  another  community,  an  ice  boom  was  in- 
stalled. State  training  has  contributed  significantly 
to  an  understanding  and  awareness  of  ice  jam 
flooding.  As  a  result,  reports  of  ice  jam  problems 
and  requests  for  state  and  local  assistance  have 
steadily  declined.  (See  also  W90-10434)  (Lantz- 
PTT) 
W90- 10443 
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6G.  Ecologic  Impact  Of 
Water  Development 


MANAGEMENT  AND  DEVELOPMENT  OF 
AQUATIC  HABITAT  IN  AGRICULTURAL 
DRAINAGE  SYSTEMS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

M.  J.  TerHaar,  and  E.  E.  Herricks. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-173790/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  WRC  Research  Report  No.  212, 
UILU-WRC-89-212,  October  1989.  145p,  13  fig,  50 
tab,  71  ref,  5  append.  USGS  Project  G 1560-05. 

Descriptors:  'Agricultural  drainage,  'Aquatic 
habitats,  'Fisheries,  Agricultural  watersheds, 
Channel  morphology,  Channelization,  Embarras 
River,  Illinois,  Management,  Restoration,  Riparian 
vegetation,  Vermilion  River. 

Drainage  improvements  in  agricultural  watersheds 
have  extensively  modified  midwestern  streams  and 
rivers  and  the  flora  and  fauna  associated  with  these 
water  resources.  The  alteration  of  low  order 
streams  in  Central  Illinois  has  been  particularly 
severe.  This  study  is  designed  to  support  better 
management  of  these  agricultural  drainage  systems 
through  an  improved  understanding  of  the  type 
and  quantity  of  habitat  required  for  maintenance  of 
high  quality  fisheries  and  aquatic  resources.  Fisher- 
ies resources  in  two  watersheds,  the  Middlefork  of 
the  Vermilion  River  in  northeastern  Champaign 
County,  and  the  Embarras  River  in  south  central 
Champaign  County  were  evaluated.  The  potential 
for  a  high  quality  fisheries  was  demonstrated.  Ad- 
ditional analysis  involved  the  assessment  of  habitat 
conditions  in  these  basins  with  the  objective  of 
identifying  modifications  of  existing  drainage  dis- 
trict maintenance  procedures  which  would  en- 
hance environmental  quality  and  fishery  potential 
while  meeting  engineering  requirements  for  chan- 
nel hydraulic  capacity,  and  flood  stage  elevation 
and  duration.  Three  management  options  were 
evaluated:  (1)  maintenance  of  riparian  vegetation; 
(2)  development  of  instream  cover  as  a  habitat 
enhancement,  and  (3)  increasing  the  number  and 
depth  of  pools.  The  preferred  option,  considering 
both  fish  species  habitat  needs  and  impact  on  exist- 
ing drainage  district  maintenance  practices,  was 
increasing  the  number  and  depth  of  pools.  Al- 
though an  increase  in  instream  cover  would  be 
expected  to  improve  fisheries  habitat,  the  expected 
hydraulic  consequences  may  limit  the  application 
of  this  option.  Maintenance  of  riparian  vegetation 
would  be  expected  to  provide  positive  benefits  to 
fisheries,  but  the  improvement  in  overall  habitat 
quality  is  more  strongly  related  to  instream  habitat 
modifications.  (Stout-IL  WRC) 
W90-09556 


EFFECTS  OF  CHANGES  IN  TURBIDITY  AND 
PHOSPHATE  INFLUX  ON  THE  ECOSYSTEM 
OF  THE  EMS  ESTUARY  AS  OBTAINED  BY  A 
COMPUTER  SIMULATION  MODEL. 

Groningen   Rijksuniversiteit  (Netherlands).  Dept. 

of  Marine  Biology. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-09686 


AVERAGE  ANNUAL  GROWTH  AND  CONDI- 
TION OF  MUSSELS  AS  A  FUNCTION  OF 
FOOD  SOURCE. 

Ministry  of  Transport  and  Public  Works,  Middel- 

burg  (Netherlands).  Tidal  Waters  Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-09695 


FLORA  AND  FAUNA  OF  THE  SUBLITTORAL 
HARD  SUBSTRATA  IN  THE  OOSTERS- 
CHELDE  (THE  NETHERLANDSMNTERAC- 
TIONS  WITH  THE  NORTH  SEA  AND  THE 
INFLUENCE  OF  A  STORM  SURGE  BARRIER. 
Ministry  of  Transport  and  Public  Works,  The 
Hague  (Netherlands).  Tidal  Waters  Div. 
For  primary  bibliographic  entry  see  Field  2L. 


W90-09696 


OOSTRESCHELDE  ESTUARY  (S.  W.  NETHER- 
LANDS): A  SELF-SUSTAINING  ECOSYSTEM. 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  2L. 

W90-09697 


IMPACT  OF  UTILIZATION  IN  RIVER  BASIN 
MANAGEMENT. 

Swedish    Environmental    Research    Inst.,    Stock- 
holm. 
M.  Enell. 

Aqua  Fennica  AQFEDI,  Vol.  19,  No.  2,  p  153-157, 
1989.  4  fig,  1  ref. 

Descriptors:  'Baltic  Sea,  'Wastewater  utilization, 
'Water  pollution  control,  'Water  pollution 
sources,  'Water  quality  control,  'Water  resources 
management,  'Water  use,  'Watershed  manage- 
ment, Agricultural  watersheds,  Air  pollution, 
Forest  watersheds,  International  waters,  Nonpoint 
pollution  sources,  Poland,  River  basins. 

Environmental  problems  of  today  have  a  more 
international  character  than  before  and  this  is 
clearly  shown  by  the  eutrophication  and  problems 
with  toxic  substances  noticed  in  the  Baltic  Sea  and 
its  sub-basins.  The  impact  of  utilization  is  not  only 
an  intra-country  problem,  it  is  an  increasing  prob- 
lem that  must  be  solved  between  countries  and 
continents.  Until  now  enormous  amounts  of  money 
have  been  spent  to  decrease  the  load  from  point 
sources.  During  recent  years  the  impact  from  non- 
point  sources,  such  as  agriculture,  forestry  and 
long  distance  transport  of  air  pollutants,  have  been 
stressed  and  verified.  All  countries  around  the 
Baltic  Sea  and  its  sub-basins  have  to  work  hard 
together  to  improve  the  water  quality  in  the  sea  by 
decreasing  the  loads  of  nutrients,  heavy  metals  and 
toxic  substances.  This  work  must  start  immediately 
and  according  to  many  of  the  investigations  made, 
work  must  start  in  Poland,  with  the  Vistula  River. 
However,  measures  must  also  be  taken  in  each 
country.  (Author's  abstract) 
W90-09769 


ALTERNATIVES     IN     REGULATED     RIVER 
MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-09997 


PERSPECTIVES     FOR     THE     ECOLOGICAL 
MANAGEMENT  OF  REGULATED  RIVERS. 

Loughborough  Univ.   of  Technology  (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-09998 


ALTERNATIVE   CHANNELIZATION   PROCE- 
DURES. 

Thames    Water    Authority,    Reading    (England). 
Rivers  Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W90- 10002 


USE  OF  INSTREAM  HABITAT  IMPROVE- 
MENT METHODOLOGY  IN  MITIGATING 
THE  ADVERSE  EFFECTS  OF  RIVER  REGULA- 
TION ON  FISHERIES. 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 
Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  81. 
W90- 10004 


APPLICATION  OF  A  CLASSIFICATION  AND 
PREDICTION  TECHNIQUE  BASED  ON  MA- 
CROINVERTEBRATES  TO  ASSESS  THE  EF- 
FECTS OF  RIVER  REGULATION. 

Freshwater  Biological  Association,  Wareham 
(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
W90- 10008 


ASSOCIATION  OF  AQUATIC  PLANTS  AND 
MOSQUITO  PRODUCTION  IN  IMPOUND- 
MENTS. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Div.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-10012 


EFFECTS  OF  THE  POWER  PLANT  COOLING 

WATER     ON     THE     TEMPERATURE     AND 

OXYGEN   CONDITIONS   OF   LAKE   HAAPA- 

JARVI   IN   WINTER   (VOIMALAN   JAAHDY- 

TYSVESIEN       VAIKUTUS       HAAPAJARVEN 

LAMPOTILA-JA        HAPPIOLOIHIN        TAL- 

VELLA). 

Imatran  Voima  Oy,  Helsinki  (Finland). 

For  primary  bibliographic  entry  see  Field  5C. 

W90- 10051 


EFFECT  OF  WATER  ISSUES  ON  SITING  OF 
ENERGY  PROJECTS,  AND  THE  REVERSE. 

Bureau  of  Land  Management,  Washington,  DC. 
Div.  of  Planning  and  Environmental  Coordination. 
D.  C.  Williams. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  ol 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  93-104.  3  fig, 
5  ref. 

Descriptors:  'Competing  use,  'Site  selection, 
'Water  demand,  'Water  pollution  sources,  'Watei 
resources  management,  'Water  rights,  Aquifers, 
Environmental  impact  statement,  Groundwatei 
pollution,  Hydroelectric  power,  Mitigation,  Pipe- 
lines, Public  rights. 

Questions  about  the  availability  and  quality  ol 
water  resources  can  have  a  significant  effect  on  the 
siting  and  approval  of  energy  projects.  Two  cleai 
examples  are  (1)  the  proposed  Energy  Transporta- 
tion Systems,  Inc.  Coal  Slurry  Pipeline,  to  run 
1664  miles  from  Wyoming  coal  fields  to  Louisiana; 
and  (2)  the  proposed  All  American  (Crude  Oil' 
Pipeline,  1084  miles  from  California  to  Texas.  Ir. 
the  first,  the  findings  of  Environmental  Impact 
Statement  demonstrated  such  effects  from  the  use 
of  water  that  the  source  had  to  be  changed  frorr 
groundwater  formation  to  an  existing  reservoir 
That  still  did  not  resolve  the  issue  and  the  projeci 
was  abandoned.  The  oil  line  was  stymied  for  twc 
years  by  concerns  about  potential  spills  in  the 
aquifer  supplying  water  to  San  Antonio,  Texas 
requiring  substantial  additional  environmental  anal 
ysis,  but  the  issue  is  about  to  be  resolved.  As 
originally  proposed,  each  project  had  the  potentia 
to  significantly  affect  either  the  supply  or  the  qual- 
ity of  water.  In  both  cases,  responsibility  for  the 
environmental  analysis  was  that  of  the  Bureau  ol 
Land  Management,  which  has  no  responsibility  foi 
supply  or  quality  in  either  project,  while  the  pri- 
mary effects  were  on  states  and  localities.  Thi: 
type  of  water-energy  conflict  is  likely  to  continue 
but  several  techniques  are  emerging  for  resolving 
these  problems  short  of  extended  legal  battles.  (See 
also  W90- 10068)  (Author's  abstract) 
W90- 10074 


RECOMMENDATION  AND  EVALUATION  Ol 
A  MITIGATIVE  FLUSHING  FLOW  REGIMI 
BELOW  A  HIGH  MOUNTAIN  DIVERSION. 

Wyoming  Water  Research  Center,  Laramie. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10086 


FEDERAL  RESERVED  WATER  RIGHTS  FOB 
DESIGNATED  WILDERNESS  AREAS  ANI 
OTHER  SPECIFIC  MANAGEMENT  AREAS. 

Bureau  of  Land  Management,  Salt  Lake  City,  UT 
Utah  State  Office. 

For  primary  bibliographic  entry  see  Field  6E. 
W90- 10089 


ACCOUNTING  FOR  ENVIRONMENTAI 
QUALITY  IN  WATER  RESOURCES  PLAN 
NING. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering 
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L.  Ortolano. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 
Resources/Environmental.  Technomic  Publishing 
Co.,  Inc.,  Lancaster,  Pennsylvania.  1988.  p  159- 
178,  2  fig,  8  tab,  61  ref. 

Descriptors:  'Environmental  impact,  'Environ- 
mental quality,  'Management  planning,  'Water 
management,  'Water  policy,  'Water  resources 
management,  Administrative  regulations,  Decision 
making,  Environmental  policy,  Environmental 
protection,  Forecasting,  Resources  management, 
Surveys. 

Environmental  laws  and  regulations  enacted 
during  the  1970s  required  that  environmental  fac- 
tors be  accounted  for  in  planning  many  types  of 
facilities.  New  requirements  led  to  much  research 
on  how  environmental  considerations  could  be  ef- 
fectively integrated  into  all  stages  of  project  plan- 
ning. Impact  identification  typologies  categorized 
environmental  impacts  commonly  associated  with 
typical  water  resources  projects.  Forecasting  pro- 
cedures predicted  the  magnitude  and  extent  of  a 
water  projects's  environmental  impacts.  Evalua- 
tion methods  were  developed  for  evaluating  alter- 
native project  proposals  in  terms  of  environmental, 
social  and  economic  impacts.  Agency  implementa- 
tion surveys  analyzed  environmental  impact  assess- 
ment practices  of  water  resources  agencies.  Policy 
enhancement  studies  investigated  how  the  effec- 
tiveness of  agency  environmental  impact  assess- 
ments could  be  increased.  A  critical  factor  is  the 
commitment  of  water  resources  agencies  to  use 
existing  information  and  innovative  planning  pro- 
cedures to  account  for  environmental  quality  in 
decision  making.  (See  also  W90- 10104)  (Mertz- 
PTT) 
W90-10U0 


INDUSTRIAL  WASTE. 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
For  primary  bibliographic   entry  see   Field   5D. 
W90-10124 


HYDROLOGICAL  AND  ECOLOGICAL  PROC- 
ESSES IN  A  COLORADO,  ROCKY  MOUNTAIN 
WETLAND:  CASE  STUDY. 

rerra  Therma,  Inc.,  Denver,  CO. 

E.  W.  Rovey,  C.  Kraeger-Rovey,  and  D.  J. 

hooper. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 

Hydrology.  University  of  Alaska-Fairbanks,  Fair- 

>anks,  Alaska.  American  Water  Resources  Asso- 

:iation,  Bethesda,  Maryland.  1986.  p  93-100,  3  fig, 

)  tab,  17  ref. 

Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
)gy,  'Colorado,  'Ecological  effects,  'Environ- 
nental  impact  statement,  'Groundwater,  *Wet- 
ands,  Case  studies,  Cross  Creek,  Hydrologic 
mdget,  Plant  growth,  Runoff,  Seasonal  variation, 
Jnowmelt,  Vegetation,  Water  level. 

Wetlands  of  Cross  Creek,  Colorado,  are  controlled 
>y  flows  in  the  main  channel.  Water  levels  in  this 
:reek  have  a  seasonal  cycle  dominated  by  snow- 
nelt  runoff.  Groundwater  levels  in  these  wetlands 
ise  and  fall  in  response  to  water  levels  in  the  main 
:hannel  and  tributaries  that  are  affected  by  back- 
vater  from  Cross  Creek.  Vegetation  communities 
lave  developed  in  the  wetlands  depending  on 
lepths  of  standing  water  or  depths  to  groundwat- 
:r.  Large  diversions  of  summer  runoff  proposed  by 
he  Homestake  II  Water  Diversion  Project  are 
•redicted  to  decrease  the  main  channel  water 
evels  an  average  0.46  m  during  the  growing 
eason.  Groundwater  levels  will  decline  in  re- 
ponse  to  declining  stream  levels  during  the  grow- 
ing season.  The  distribution  of  wetland  plant  spe- 
ies  will  change  in  response  to  declining  ground- 
vater  levels  during  the  growing  season  and  some 
communities  would  probably  die  out.  Therefore, 
lomestake  II  will  have  an  adverse  effect  on  wet- 
ands  along  Cross  Creek.  (See  also  W90- 10434) 
Lantz-PTT) 
V90- 10444 


FORECASTING  THE  EFFECTS  ON  RIVER  ICE 
DUE  TO  THE  PROPOSED  SUSITNA  HYDRO- 
ELECTRIC PROJECT. 

Harza  Engineering  Co.,  Chicago,  IL. 
N.  W.  Paschke,  and  H.  W.  Coleman. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  557-563,  6  fie, 
12  ref. 

Descriptors:  'Alaska,  'Cold  regions,  'Environ- 
mental effects,  'Hydroelectric  plants,  'Ice  cover, 
'River  ice,  'Rivers,  'Susitna  River,  'Water  re- 
sources development,  Forecasting,  Hydraulic 
properties,  Ice  formation,  Model  studies,  Physical 
properties. 

River  ice  processes  affect  the  physical  and  hydrau- 
lic properties  of  many  of  the  world's  rivers.  Al- 
though winter  flows  are  characteristically  low,  the 
additional  friction  and  ice  displacement  within  an 
ice-covered  river  can  greatly  increase  the  water 
surface  elevation.  The  Susitna  River,  located  in 
southcentral  Alaska,  is  generally  subject  to  river 
ice  processes  for  6  to  7  months  of  each  year. 
Environmental  studies  in  connection  with  the  pro- 
posed Susitna  Hydroelectric  Project  included  doc- 
umentation of  natural  (pre-project)  river  ice  condi- 
tions and  forecasting  the  effects  of  the  project  on 
river  ice.  In  this  regard,  a  numerical  river  ice 
model  was  calibrated  and  applied  to  an  85-mile 
reach  of  the  Susitna  River  downstream  of  the 
proposed  project.  The  model  simulations  predicted 
delayed  ice  cover  formation,  reduced  ice  cover 
extent  and  earlier  and  milder  spring  meltout  rela- 
tive to  natural  conditions.  Greater  than  natural 
river  stages  were  predicted  for  some  reaches,  and 
mitigation  measures  will  be  proposed  therein. 
Weather  conditions  and  project  stage  were  shown 
to  substantially  affect  the  expected  river  ice  condi- 
tions. (See  also  W90- 10434)  (Lantz-PTT) 
W90-10495 
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COST  EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  NEVADA. 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
F.  E.  Arteaga. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4213, 
1990.  68p,  14  fig,  13  tab,  22  ref. 

Descriptors:  'Cost  analysis,  'Data  acquisition, 
'Mathematical  models,  'Model  studies,  'Network 
design,  'Nevada,  'Stochastic  process,  'Stream 
gaging,  'Water  resources  data,  Computer  models, 
Dynamic  programming,  Kalman-filter  theory, 
Linear  programming,  Optimization,  Planning, 
River  flow. 

The  stream-gaging  network  in  Nevada  was  evalu- 
ated as  part  of  a  nationwide  effort  by  the  U.S. 
Geological  Survey  to  define  and  document  the 
most  cost-effective  means  of  furnishing  streamfiow 
information.  Specifically,  the  study  dealt  with  79 
streamfiow  gages  and  2  canal-flow  gages  that  were 
under  the  direct  operation  of  Nevada  personnel  as 
of  1983.  Cost-effective  allocations  of  resources, 
including  budget  and  operational  criteria,  were 
studied  using  statistical  procedures  known  as 
Kalman-filtering  techniques.  The  possibility  of  de- 
veloping streamfiow  data  at  ungaged  sites  was 
evaluated  using  flow-routing  and  statistical  regres- 
sion analyses.  Neither  of  these  methods  provided 
sufficiently  accurate  results  to  warrant  their  use  in 
place  of  stream  gaging.  The  81  gaging  stations 
were  being  operated  in  1983  with  a  budget  of 
$465,500.  As  a  result  of  this  study,  all  existing 
stations  were  determined  to  be  necessary  compo- 
nents of  the  program  for  the  foreseeable  future.  At 
the  1983  funding  level,  the  average  standard  error 
of  streamfiow  records  was  nearly  28%.  This  same 
overall  level  of  accuracy  could  have  been  main- 
tained with  a  budget  of  approximately  $445,000  if 
the  funds  were  redistributed  more  equitably  among 
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the  gages.  The  maximum  budget  analyzed, 
$1,164,000  would  have  resulted  in  an  average 
standard  error  of  11%.  The  study  indicates  that  a 
major  source  of  error  is  lost  data.  If  perfectly 
operating  equipment  were  available,  the  standard 
error  for  the  1983  program  and  budget  could  have 
been  reduced  to  21%.  (Thacker-USGS,  WRD) 
W90-09542 


APPROPRIATE  RECORD  LENGTHS  FOR  THE 
ESTIMATION  OF  MEAN  ANNUAL  AND 
MEAN  MONTHLY  PRECIPITATION  IN 
SOUTHERN  AFRICA. 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09753 


HYDROCHEMICAL  APPLICATIONS  OF  THE 
ANALYSIS  OF  REPEATED  MEASUREMENTS. 

Escuela  Superior  de  Ingenieros,   Bilbao  (Spain). 

Dept.  de  Ingenieria  Quimica  y  del  Medio  Am- 

biente. 

M.  J.  Villagra,  G.  Gomez,  F.  Romero,  and  J.  Cruz- 

Sanjulian. 

Water  SA  WASADV,  Vol.  16,  No.  2,  p  109-114, 

April  1990.  2  fig,  2  tab,  9  ref. 

Descriptors:  'Multivariate  analysis,  'Sampling, 
'Statistical  methods,  'Water  chemistry,  Coinci- 
dence, Performance  evaluation,  Proportionality, 
Repeated  measurements,  Saline  water,  Spain, 
Springs,  Trilinear  diagrams. 

A  modified  method  for  multivariate  statistical  anal- 
ysis of  repeated  samples,  including  coincidence  and 
proportionality  tests,  has  been  programmed  and 
applied  to  mineral  and  normal  waters  from  the 
Basque  Country  (northeast  Spain).  The  study  con- 
sidered 60  individual  and  24  replicated  samples. 
Samples  were  obtained  from  25  thermal,  4  saline, 
13  sulfur-containing,  and  4  iron-containing  waters. 
Springs  were  characterized  by  water  and  air  tem- 
peratures, flows  (not  compared),  and  thirty  param- 
eters, including  major  and  minor  constituents,  dis- 
solved gases,  pH,  electrical  conductivity,  and  resi- 
dues at  HOC  and  600  C.  Results  corresponding  to 
coincidence  and  proportionality  (by  dilution  or 
different  contact  time  with  rocks)  and  not  by  pro- 
portionality of  samples,  based  on  determined  pa- 
rameters, are  presented.  The  analysis  of  repeated 
measurements,  modified  to  perform  coincidence 
and  proportionality  tests,  is  a  good  complement  for 
the  interpretation  of  chemical  analyses  by  trilinear 
diagrams  and  multivariate  statistical  methods  (e.g., 
factor  and  cluster  analyses  and  multiple  linear  re- 
gression). A  procedure  is  provided  for  direct  com- 
parison of  repeated  or  associated  samples  where 
the  similarities  and  differences  among  parameters 
may  be  enhanced,  with  the  added  advantage  of  not 
being  dependent  on  only  the  major  ion  composi- 
tion. The  proposed  methods  seem  appropriate  not 
only  for  hydrochemical  problems,  but  for  natural 
and  man-induced  phenomena  depending  in  several 
ways  on  a  great  number  of  variables.  (Rochester- 
PTT) 
W90-09756 


GROUNDWATER  MONITORING. 

Stollar  (R.L.)  and  Associates,  Santa  Ana,  CA. 
R.  L.  Stollar. 

IN:  Subsurface  Migration  of  Hazardous  Wastes, 
Van  Nostrand  Reinhold,  New  York.  1990.  p  169- 
264.  40  fig,  12  tab,  58  ref. 

Descriptors:  'Contamination,  'Groundwater  pol- 
lution, 'Hazardous  wastes,  'Monitoring  wells, 
'Path  of  pollutants,  'Soil  contamination,  Bore- 
holes, Chemical  interactions,  Microbial  degrada- 
tion, Sample  preservation,  Samplers,  Sampling, 
Soil  properties,  Water  sampling. 

It  is  important  to  have  a  conceptual  understanding 
of  the  groundwater  flow  characteristics  at  a  site, 
and  knowledge  of  the  physical  and  chemical  char- 
acteristics of  potential  contaminants  and  their 
interaction,  before  a  monitoring  program  is  de- 
signed. In  order  to  design  a  monitoring  program,  a 
groundwater  monitoring  well  is  often  constructed, 
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the  purpose  of  which  is  to  collect  geologic  data, 
collect  groundwater  data,  collect  chemical  data  on 
soil  and  water,  and  provide  for  long-term  monitor- 
ing capabilities.  Soil  sampling  for  hazardous  waste 
studies  are  required  to  characterize  hydrogeologic 
conditions,  soil  contamination  conditions,  and  po- 
tential transport  pathways  to  groundwater.  Soil 
samples  are  also  collected  for  analyses  of  grain  size 
and  gradation  relationships  of  granular  materials  to 
aid  in  proper  well  design.  Regardless  of  the  sam- 
pling method  used,  all  sampling  equipment  should 
be  decontaminated  between  each  sampling  event. 
When  completing  a  monitoring  well,  several  fac- 
tors must  be  considered  in  order  to  determine  the 
best  materials  for  the  environmental  conditions 
expected  at  a  site.  These  factors  include  well  depth 
and  diameter,  construction  techniques,  material 
strength,  groundwater  corrosiveness,  microbiologi- 
cal activity,  sorptive/desorptive  properties  of  the 
chemical  species  in  question,  and  material  cost. 
Then  the  borehole  is  drilled,  a  casing  and  screen 
are  placed  in  the  borehole,  and  a  filter  pack,  ben- 
tonite  seal,  and  grout  are  placed  around  the  casing. 
Then  final  steps  for  completing  the  well  are  carried 
out.  These  include  surface  protection,  installing 
security  devices,  slitting  and  capping  the  well, 
marking  a  measurement  point,  and  labeling  the 
well.  When  drilling  and  sampling  from  the  well, 
contaminated  borehole  materials  and  fluids  may  be 
generated.  These  contaminated  materials  should  be 
properly  stored  prior  to  removal  from  the  site  and 
disposed  of,  if  necessary,  at  a  hazardous  waste 
facility.  Extreme  precautions  should  be  taken 
during  sample  collection,  storage,  and  analysis  to 
avoid  contamination.  (See  also  W90-09836)  (Brun- 
one-PTT) 
W90-09842 


UNCERTAINTIES      IN      GROUND      WATER 
CHEMISTRY  AND  SAMPLING  PROCEDURES. 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09870 


UNIFIED  WET  DEPOSITION  DATA  SUMMA- 
RIES FOR  NORTH  AMERICA:  DATA  SUMMA- 
RY PROCEDURES  AND  RESULTS  FOR  1980- 
1986. 

Battelle-Northwest,  Richland,  WA. 

A.  R.  Olson,  E.  C.  Voldner,  D.  S.  Bigelow,  W.  H. 

Chan,  and  T.  L.  Clark. 

Atmospheric  Environment  ATENBP,  Vol.  24A, 

No.  3,  p  661-672,  1990.  3  fig,  9  tab,  28  ref. 

Descriptors:  *Acid  rain,  *Chemistry  of  precipita- 
tion, 'Data  collections,  *Data  quality  control, 
•Databases,  'Networks,  'Nitrates,  'Sulfates,  Ana- 
lytical methods,  Model  studies,  North  America, 
Regional  analysis. 

A  framework  for  data  quality  assessment  of  annual 
seasonal  precipitation  chemistry  data  summaries  is 
presented.  Consideration  has  been  given  to  (1) 
using  data  from  regional  or  national  networks  with 
established  quality  assurance/quality  control  pro- 
grams and  well  documented  network  operation 
protocols,  (2)  assessing  regional  representativeness 
of  each  site,  (3)  determining  quantitative  measures 
to  define  data  completeness  levels,  and  (4)  docu- 
menting the  calculation  procedures  used  to  com- 
pute precipitation-weighted  mean  concentrations 
and  wet  deposition  amounts.  The  procedures  de- 
scribed here  are  applied  to  data  collected  from 
1980  to  1986  by  five  major  acid  deposition  moni- 
toring networks  in  North  America  and  examples  of 
annual  sulfate  deposition  summaries  are  reported. 
It  is  recommended  that  the  concepts  of  site  repre- 
sentativeness, data  completeness  and  overall  data 
quality  levels  be  adopted  by  the  user  community 
and  routinely  be  reported  along  with  a  data  sum- 
mary. Further  work  on  assessing  accuracy  and 
precision  to  accompany  the  data  quality  levels  is 
required.  (Author's  abstract) 
W90-10212 


DAILY         OBSERVATIONS:         NECESSITY, 
RITUAL  OR  IMPOSITION. 

Meteorological    Service,    Wellington   (New    Zea- 
land). 


K.  J.  A.  Revfeim. 

International  Journal  of  Climatology  IJCLEU, 
Vol.  10,  No.  1,  p  105-110,  January/February  1990. 
3  tab,  6  ref. 

Descriptors:  'Climatic  data,  'Data  acquisition, 
'Network  design,  'Statistical  methods,  'Weather 
data  collections,  Meteorological  data  collection, 
Rainfall,  Temperature. 

The  cost  of  paid  observers  and  inconvenience  to 
voluntary  observers  brings  into  question  the  neces- 
sity for  climate  observations  on  weekends  and 
public  holidays.  Proper  interpretation  of  extreme 
or  accumulated  values,  carried  through  to  observa- 
tions on  the  next  workday,  shows  negligible  effect 
on  derived  characteristics  compared  with  regular 
daily  observations.  Statistical  methods  are  given 
for  parameter  estimation,  where  some  of  the  values 
are  specified  as  data  bounds.  Monthly  characteris- 
tics are  estimated  for  a  123-year  rainfall  record  and 
59-year  temperature  record  to  validate  the  proce- 
dures. (Author's  abstract) 
W90- 10294 


GROUNDWATER  QUALITY  MONITORING 
UNDER  DIFFERENT  AGRICULTURAL  CON- 
DITIONS. 

Stavebni  Geologie,  Prague  (Czechoslovakia). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10394 
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DEVELOPMENT  AND  FIELD  EVALUATION 
OF  A  CATENARY  TRAIL-TUBE  SYSTEM  FOR 
REDUCING  IRRIGATION  WATER  LOSSES. 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 
Agricultural  Engineering. 
S.  T.  Chu,  and  D.  W.  De  Boer. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 165200/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Report,  1989.  54p,  8  fig,  13 
tab,  7  ref.  USGS  Contract  14-08-0001-G1283. 

Descriptors:  'Catenary  trail-tube  system,  'Irriga- 
tion design,  'Irrigation  water  loss,  'Water  use 
efficiency,  Crop  yield,  Hydraulics,  Runoff,  South 
Dakota,  Sprinkler  systems,  Water-use  data. 

Trail  tube  technology  has  the  potential  to  minimize 
irrigation  water  losses,  maximize  water  use  effi- 
ciencies and  minimize  energy  requirements  associ- 
ated with  the  application  of  water.  A  theoretical 
analysis  of  the  hydraulics  of  a  catenary  trail  tube 
system  was  successfully  completed  and  expressed 
in  the  form  of  elevation,  tube  flow  rate,  friction 
loss  and  pressure  distributions  along  the  length  of  a 
tube.  The  maximum  deviation  between  theoretical 
and  measured  tube  flow  rates  was  3.5%  of  the  total 
flow  rate  which  was  judged  to  be  an  excellent 
verification  of  the  developed  theory.  Three  trail 
tube  treatments  (1.5  m,  3.0  m  and  4.5  m  tube 
spacings)  and  one  low  pressure  (40  kPa)  sprinkler 
treatment  were  evaluated  in  a  field  study  on  a  silt 
loam  soil  in  north  central  South  Dakota.  Water 
application  uniformities  decreased  with  an  increase 
in  tube  spacing.  Representative  coefficients  of  uni- 
formities were  90,  70,  55  and  45%  for  the  sprinkler 
and  1.5  m,  3.0  m  and  4.5  m  spacing,  respectively. 
Mean  runoff  depths  were  nearly  the  same  for  the 
1.5  m  and  3.0  m  treatments  but  were  about  one  half 
of  the  sprinkler  and  4.5  m  runoff  values  for  corn 
and  soybean  plots.  Differences  in  water  application 
uniformities  and  surface  runoff  depths  did  not  have 
a  significant  impact  on  corn  or  soybean  yields. 
(USGS) 
W90-09525 


COST   EFFECTIVENESS    OF   THE   STREAM- 
GAGING  PROGRAM  IN  NEVADA. 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W90-09542 


ESTIMATING  PUMPING  TIME  AND 
GROUND-WATER  WITHDRAWALS  USING 
ENERGY-CONSUMPTION  DATA. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09543 


TROPICALISATION  OF         AUTOMATIC 

WEATHER  STATIONS  AND  INITIAL  RE- 
SULTS FOR  IMPROVED  IRRIGATION 
WATER  MANAGEMENT  IN  REUNION 
ISLAND. 

Institut  de  Recherches  Agronomiques  Tropicales 
et  des  Cultures  Vivrieres,  St.-Denis  (Reunion). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09571 


USING  TIME-DOMAIN  REFLECTOMETRY 
TO  MEASURE  SOIL  WATER  IN  HAWAIIAN 
SUGARCANE. 

Hawaiian  Sugar  Planters'  Association,  Aiea.  Ex- 
periment Station. 

D.  A.  Grantz,  M.  H.  Perry,  and  F.  C.  Meinzer. 
Agronomy  Journal  AGJOAT,  Vol.  82,  No.  1,  p 
144-146,  January/February  1990.  3  fig,  1  tab,  11 
ref. 

Descriptors:  'Instrumentation,  'Moisture  probe, 
'Reflectance  techniques,  'Soil  moisture  meters, 
'Soil  water,  'Sugarcane,  Data  acquisition,  Evapo- 
transpiration,  Hawaii,  Volcanoes. 

Time-domain  reflectometry  (TDR)  has  been  sug- 
gested as  a  convenient  technique  for  quantifying 
soil  water  in  agronomic  experiments.  Sampling 
protocols  and  installation  techniques  remain  to  be 
described  and  the  validity  of  a  'universal'  calibra- 
tion equation  remains  to  be  tested  in  iron  rich 
volcanic  soils.  Thus,  TDR  was  evaluated  in  this 
study  for  measurement  of  volumetric  soil-water 
content  in  an  extensive  sugarcane  field  in  Hawaii. 
Matched  pairs  of  probes,  0.359  m  and  0.725  m 
long,  were  installed  vertically  at  various  distances 
from  the  drip  irrigation  line  at  six  locations  in  a 
well-watered  field.  This  sampling  protocol  re- 
solved the  diurnal  depletion  of  soil  water  due  to 
evapotranspiration  and  the  decline  in  soil  water 
with  distance  from  the  drip  irrigation  line,  both 
occurring  largely  within  the  surface  0.36  m  of  soil. 
Independent  measurements  of  soil-water  content 
using  gravimetric  methods  confirmed  the  accuracy 
of  the  TDR  determinations  and  validated  a  univer- 
sal calibration  for  iron-rich  Hawaiian  soils.  A  rapid 
technique  was  developed  to  install  probes,  using  a 
wooden  guide  to  keep  the  probes  parallel  and  5  cm 
apart.  The  probes  remained  functional  throughout 
the  2-year  crop  cycle.  Use  of  spaced  arrays  of 
TDR  probes  is  safer,  more  convenient,  and  more 
suited  to  automation  of  data  acquisition,  reduction, 
and  analysis,  than  conventional  methods  of  assess- 
ing volumetric  water  content.  (Author's  abstract) 
W90-09587 


DETERMINATION  OF  IODINE  IN  OYSTER 
TISSUE  BY  ISOTOPE  DILUTION  LASER  RES- 
ONANCE IONKATION  MASS  SPECTROME- 
TRY. 

National    Inst,    of    Standards    and    Technology 

(NML),  Gaithersburg,  MD.  Center  for  Analytical 

Chemistry. 

J.  D.  Fassett,  and  T.  J.  Murphy. 

Analytical  Chemistry  ANCHAM,  Vol.  62,  No.  4, 

p  386-389,  February  15,  1990.  1  tab,  22  ref. 

Descriptors:  'Analytical  techniques,  'Chemical 
analysis,  'Iodine  radioisotopes,  'Mass  spectrome- 
try, 'Oysters,  'Trace  elements,  'Water  analysis. 
Animal  tissues,  Iodine,  Lasers,  Precision,  Tissue 
analysis. 

The  accurate  measurement  of  iodine  in  foods  i! 
vital  to  understanding  human  dietary  intake  anc 
verifying  that  minimum  daily  allowances  are  ob 
served.  The  technique  of  laser  resonance  ionizatior 
mass  spectrometry  has  been  combined  with  isotop< 
dilution  analysis  to  determine  iodine  in  oystei 
tissue.  The  long-lived  radioisotope,  1129,  was  usee 
to  spike  the  samples.   Samples  were  equilibrate* 
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ith  the  1129,  wet  ashed  under  controlled  condi- 
ons,  and  iodine  separated  by  coprecipitation  with 
Iver  chloride.  The  analyte  was  dried  as  silver 
nmonium  iodide  upon  a  tantalum  filament  from 
hich  iodine  was  thermally  desorbed  in  the  reso- 
ince  ionization  mass  spectrometry  instrument.  A 
ngle-color,  two-photon  resonant  plus  one-photon 
mization  scheme  was  used  to  form  positive  iodine 
ns.  Long-lived  iodine  signals  were  achieved  from 
X)  ng  of  iodine.  The  precision  of  1 127/1 129  meas- 
-ement  (1.0%)  has  been  evaluated  by  replicate 
sterminations  of  the  spike,  the  spike  calibration 
imples,  and  the  oyster  tissue  samples.  Measure- 
ent  precision  among  samples  were  1.9%  for  the 
like  calibration  and  1.4%  for  the  oyster  tissue, 
he  concentration  of  iodine  determined  in  SRM 
>66a,  Oyster  Tissue,  was  4.44  micrograms/g  with 
i  estimate  of  the  overall  uncertainty  for  the  analy- 
s  of  -(-/minus  0.12  micrograms/g.  (Author's  ab- 
ract) 
'90-09589 


IODIFIED  AUTOANALYZER  II  METHOD 
OR  THE  DETERMINATION  OF  N03-N  IN 
ATER  USING  A  HOLLOW-CD  REDUCTION 
OIL. 

lorida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
lltural  Sciences. 

.  L.  Elliott,  G.  H.  Snyder,  and  J.  L.  Cisar. 
ommunications  in  Soil  Science  and  Plant  Analy- 
i  CSOSA2,  Vol.   20,  No.    17/18,  p   1873-1879, 
•89.  1  fig,  1  ref. 

escriptors:  'Analytical  techniques,  'Autoana- 
zers,  'Chemical  analysis,  'Colorimetry,  *Ni- 
ates,  'Pollutant  identification,  'Water  analysis, 
admium,  Columns,  Measuring  instruments,  Nitro- 
:n,  Water  quality. 

he  Technicon  AutoAnalyzer  II  (AAII)  is  used 
iutinely  by  many  laboratories  for  determination 
'  N03-N  in  water.  The  methodology  involves  the 
e  of  a  packed-Cd  (cadmium)  column  for  reduc- 
)n  of  N03-N  to  N02-N,  which  subsequently  is 
!termined  colorimetrically.  A  newer  instrument, 
e  Technicon  TRAACS  800,  uses  a  hollow-Cd 
lil  for  N03-N  reduction.  A  method  is  described 
r  adapting  the  hollow-Cd  coil  to  the  AAII  for 
termination  of  N03-N  in  water  samples.  The 
03-N  channel  of  an  AAII  that  was  configured 
r  the  simultaneous  determination  of  NH4-N  and 
03-N  was  outfitted  with  two  Cd-coils  connected 
series,  an  approximate  ten-fold  dilution  loop  to 
commodate  a  N03-N  concentration  range  of  0.4 
20  mg/L  (no  loop  is  required  for  a  range  of  0.04 
2.0  mg/L),  and  various  hydraulic  modifications, 
his  adaptation  was  found  to  increase  throughput 
te  and  to  decrease  the  time  required  for  column 
eparation.  The  completeness  of  N03-N  reduc- 
>n  was  determined  to  be  >  99%  for  two  coils  in 
ries,  and  >  75%  for  a  single  coil.  Precision  when 
ing  a  double  coil  for  analysis  of  30,  10  mg/L 
Jibrants  during  a  typical  production  run  was 
itermined  to  be  2.1%.  Over  500,  20  mg/L  cali- 
ants  were  analyzed  with  no  observable  loss  of 
03-N  reduction  efficiency.  (Author's  abstract) 
90-09604 


RECIPITATION  RETRIEVAL  OVER  LAND 
VD  OCEAN  WITH  THE  SSM/I:  IDENTIFICA- 
ION  AND  CHARACTERISTICS  OF  THE 
:ATTERING  SIGNAL. 

ational  Aeronautics  and  Space  Administration, 
untsville,  AL.  George  C.  Marshall  Space  Flight 
inter. 

W.  Spencer,  H.  M.  Goodman,  and  R.  E.  Hood. 
iurnal  of  Atmospheric  and  Oceanic  Technology 
IOTES,  Vol.  6,  No.  2,  p  254-273,  April  1989.  15 
E  14  ref. 

escriptors:  'Climatology,  'Meteorological  data 
illection,  'Microwaves,  'Precipitation  mapping, 
temote  sensing,  'Satellite  technology,  Clouds, 
e,  Precipitation,  Radar,  Radiometry,  Storms. 

ecipitation  in  warm  and  cold  land  and  ocean 
ivironments  was  identified  using  the  Defense  Me- 
orological  Satellite  Programs's  Special  Sensor 
icrowave/  Imager  (SSM/I).  The  high  intensity 
the  SSM/I  85.5  GHz  channels  to  volume  scat- 
ring  by  precipitation,  especially  ice  above  the 


freezing  level,  is  the  basis  for  this  identification. 
This  ice  scattering  process  causes  SSM/I  85.5  GHz 
brightness  temperatures  to  occasionally  fall  below 
100  K.  The  polarization  diversity  available  at  85.5 
GHz  from  the  SSM/I  allows  discrimination  be- 
tween low  brightness  temperatures  due  to  surface 
water  bodies  versus  those  due  to  precipitation.  An 
85.5  GHz  polarization  corrected  temperature 
(PCT)  is  formulated  to  isolate  the  precipitation 
effect.  A  PCT  threshold  of  255  K  is  suggested  for 
the  delineation  of  precipitation.  This  threshold  is 
lower  than  what  would  generally  be  expected  from 
nonprecipitating  cloud  water  alone,  yet  high 
enough  to  sense  relatively  light  precipitation  rates. 
Based  upon  aircraft  radiometric  measurements 
compared  with  radar  derived  rain  rates,  as  well  as 
model  calculations,  the  corresponding  average  rain 
rate  threshold  is  determined  to  be  1-3  mm/h.  The 
majority  of  precipitation  that  falls  on  the  earth 
exceeds  this  rate.  Because  the  85.5  GHz  measure- 
ments of  oceanic  storms  are  often  dominated  by 
scattering  due  to  precipitation  above  the  freezing 
levels,  while  the  19.35  GHz  radiances  are  dominat- 
ed by  emission  due  to  rain  below  the  freezing  level, 
there  is  independent  information  about  the  gross 
vertical  structure  of  oceanic  precipitation  systems 
from  the  SSM/I.  Deviations  from  the  average 
relationship  between  19.35  GHz  warming  and  85.5 
GHz  cooling  are  suggested  for  use  as  a  diagnostic 
tool  to  evaluate  lower  rain  level/upper  level  ice 
relative  abundances.  (Author's  abstract) 
W90-09622 


CHEMILUMINESCENCE  SENSOR  WITH 
URANINE  IMMOBILIZED  ON  AN  ANION-EX- 
CHANGE  RESIN  FOR  MONITORING  FREE 
CHLORINE  IN  TAP  WATER. 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Indus- 
trial Chemistry. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-09626 


FLOW-INJECTION  DETERMINATION  OF 
ORGANIC  CONTAMINANTS  IN  WATER 
USING  AN  ULTRAVIOLET-MEDIATED  TITA- 
NIUM DIOXIDE  FILM  REACTOR. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Lucas   Heights   (Australia).    Lucas 

Heights  Research  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09627 


CARBON-  AND  NITROGEN-TO-VOLUME 
RATIOS  OF  BACTERIOPLANKTON  GROWN 
UNDER  DIFFERENT  NUTRITIONAL  CONDI- 
TIONS. 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09629 


APPLICATION  OF  REMOTE  SENSING  AND 
SOIL  WATER  BALANCE  SIMULATION 
MODELS  TO  DETERMINE  THE  EFFECT  OF 
GROUNDWATER  EXTRACTION  ON  CROP 
EVAPOTRANSPIRATION. 
Winand  Staring  Centre  for  Integrated  Land,  Soil 
and  Water  Research,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2D. 
W90-09651 


SOME  EMPIRICAL  RELATIONS  FOR  THE 
PREDICTION  OF  SOIL  EVAPORATION, 
TRANSPIRATION  AND  ROOT  WATER 
UPTAKE  UNDER  FIELD  CONDITIONS. 

Agriculture  and  Water  Resources  Research 
Centre,  Baghdad  (Iraq).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2D. 
W90-09660 


METHODS  FOR  DISTINGUISHING  BE- 
TWEEN SINGLE  AND  MULTIPLE  DISCHARG- 
ER SITUATIONS. 

Illinois    Univ.    at    Urbana-Champaign.    Newmark 

Civil  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09668 


LANDSAT  AND  LIMNOLOGICALLY  DE- 
RIVED WATER  QUALITY  DATA:  A  PERSPEC- 
TIVE. 

Hydrological     Research     Inst.,     Pretoria     (South 

Africa). 

A.  Howman,  D.  Grobler,  P.  Kempster,  and  A. 

Seed. 

Environmental      Monitoring      and      Assessment 

EMASDH,  Vol.  13,  No.  1,  p  1-9,  August  1989.  5 

fig,  9  ref. 

Descriptors:  'Data  acquisition,  'Limnology, 
'Remote  sensing,  'Reservoirs,  'South  Africa, 
'Water  quality,  Calibration,  Chlorophyll,  Mathe- 
matical models,  Performance  evaluation,  Regres- 
sion analysis,  Roodeplaat  Dam,  Satellite  technolo- 
gy, Spatial  distribution. 

Fixed  station  sampling  is  the  conventional  method 
used  to  obtain  data  on  the  median  water  quality  of 
reservoirs.  A  major  source  of  uncertainty  associat- 
ed with  this  technique  is  that  water  quality  at  the 
fixed  stations  may  not  be  representative  of  the 
ambient  water  quality  in  the  reservoir  at  the  time 
of  sampling.  This  problem  is  particularly  relevant 
for  water  quality  variables  such  as  chlorophyll  that 
have  a  markedly  patchy  spatial  distribution.  The 
use  of  Landsat  reflectance  data  to  estimate  median 
chlorophyll  concentration  in  Roodeplaat  Dam 
(South  Africa)  was  investigated.  A  linear  polyno- 
mial regression  model  for  estimating  chlorophyll 
concentrations  from  Landsat  reflectance  data,  was 
calibrated  first  with  chlorophyll  concentration  data 
obtained  by  sampling  seven  fixed  stations  on  the 
reservoir  at  the  time  of  the  satellite  overflight  to 
produce  an  individual  calibration.  Second,  the 
model  was  calibrated  with  a  pooled  set  of  sampled 
data  obtained  from  five  separate  overflights  to 
obtain  a  generalized  calibration.  Median  chloro- 
phyll concentrations  determined  from  Landsat-de- 
rived  data  were  similar  to  median  chlorophyll  con- 
centrations estimated  from  fixed  station  data.  How- 
ever, the  range  of  chlorophyll  concentrations  in 
the  reservoir  estimated  from  Landsat  data  was 
considerably  larger  than  that  estimated  from  fixed 
station  data.  Landsat-derived  estimates  of  chloro- 
phyll concentrations  have  the  added  advantage  of 
providing  information  on  the  spatial  distribution  of 
chlorophyll  in  the  reservoir.  (Author's  abstract) 
W90-09726 


MACROINVERTEBRATES  IN  THE  DEM- 
MERIK  DITCHES  (THE  NETHERLANDS): 
THE  ROLE  OF  ENVIRONMENTAL  STRUC- 
TURE. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-09735 


ISOLATION  AND  ANALYSIS  OF  PARTICU- 
LATE DETRITUS  AS  AN  AID  TO  STUDIES  ON 
THE  NUTRITIONAL  ECOLOGY  OF  DEPOSIT 
FEEDERS. 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

J.  Dorgelo,  and  P.  E.  G.  Leonards. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 

2,  p  201-206,  December  1989.  2  fig,  3  tab,  23  ref. 

Descriptors:  'Centrifugation,  'Decomposing  or- 
ganic matter,  'Detritus,  'Laboratory  methods, 
Bacteria,  Diatoms,  Fauna,  Organic  carbon,  Quali- 
tative analysis. 

Particulate  detritus,  inhabited  by  decomposer 
microorganisms,  is  a  pivotal  part  of  the  diet  of 
deposit  feeders.  Its  isolation  and  qualitative  analy- 
sis is  a  major  step  in  unraveling  their  nutritional 
ecology.  By  submitting  detritus  (sensu  latiore)  con- 
sisting of  the  fractions  particulate  detritus  (sensu 
stricto),  mineral  particles,  mesofaunal  elements, 
cyanobacterial  colonies,  and  other  microalgae  such 
as  diatoms,  to  density  gradient  centrifugation 
(DGC)  in  Percoll  and  Ludox-TM,  the  major  part 
of  detritus  (senso  stricto)  could  be  separated.  Qual- 
itative analysis  of  the  fractions  proved  that  the 
organic  carbon  (and  to  a  small  extent)  the  N  con- 
tent of  the  fractions  distinguished  after  DGC  were 
higher  than  those  of  detritus  (sensu  lato)  before 
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DGC,  probably  due  to  contamination  of  the  gradi- 
ent material.  (Rochester-PTT) 
W90-09737 


APPROPRIATE  RECORD  LENGTHS  FOR  THE 
ESTIMATION  OF  MEAN  ANNUAL  AND 
MEAN  MONTHLY  PRECIPITATION  IN 
SOUTHERN  AFRICA. 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09753 


AUTOMATED     DETERMINATION     OF     NI- 
TRATE IN  WATER. 

Hydrological    Research    Inst.,     Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09755 


HYDROCHEMICAL  APPLICATIONS  OF  THE 
ANALYSIS  OF  REPEATED  MEASUREMENTS. 

Escuela  Superior  de  Ingenieros,   Bilbao  (Spain). 

Dept.   de  Ingenieria  Quimica  y  del   Medio  Am- 

biente. 

For  primary  bibliographic  entry  see  Field  7A. 

W90-09756 


CONVECTIVE     CLOUD     CHARACTERISTICS 
FOR  THE  BETHLEHEM  AREA. 

Weather  Bureau,  Pretoria  (South  Africa).  Dept.  of 

Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09757 


EFFECT    OF    STORAGE    AND    SULPHURIC 

ACID  ADDITION  ON  ANALYTICAL  RESULTS 

OF     NITROGEN     AND     PHOSPHORUS     IN 

WATER    SAMPLES    CONTAINING    ERODED 

MATERIAL. 

Maatalouden  Tutkimuskeskus,  Jokioinen  (Finland). 

Inst,  of  Crop  and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09763 


DEVELOPMENT  OF  A  DEFINITIVE  METHOD 
FOR  IODINE  SPECIATION  IN  AQUATIC  SYS- 
TEMS. 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09773 


BLEIDNER  VAPOUR  PHASE  EXTRACTION 
TECHNIQUE  FOR  THE  DETERMINATION  OF 
ORGANOCHLORINE  COMPOUNDS  IN  LAKE 
SEDIMENTS. 

Biologische      Bundesanstalt      fuer      Land-      und 

Forstwirtschaft,  Berlin  (Germany,  F.R.).  Abt.  fuer 

Oekologische  Chemie. 

I.  Schuphan,  W.  Ebing,  J.  Holthofer,  R.  Krempler, 

and  E.  Lanka. 

Fresenius    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  336,  No.  7,  p  564-566,  April  1990. 

2  tab,  13  ref. 

Descriptors:  'Chemical  analysis,  'Chlorinated  hy- 
drocarbons, 'Laboratory  methods,  'Lake  sedi- 
ments, 'Pollutant  identification,  'Sediment  analy- 
sis, DDT,  Pesticides,  Polychlorinated  biphenyls, 
Vaporization. 

Trace  analysis  studies  of  sediments  have  become 
important  for  the  determination  of:  xenobiotica 
burden,  age  dating  of  layers,  and  vertical  move- 
ment of  compounds  directed  to  groundwater.  Such 
studies  demand  sensitive,  quick,  and  easy  methods 
suitable  for  the  rational  analysis  of  many  series  of 
samples  in  order  to  establish  data  describing  sedi- 
ment core  profiles  in  detail.  The  vapor  phase  ex- 
traction technique  according  to  Bleidner  has  been 
applied  to  the  trace  analysis  of  organochlorine 
pesticides  and  polychlorinated  biphenyls  in  water 
sediments.  This  method  eliminates  time  consuming 
drying,  extracting,  and  cleanup  steps  in  comparison 
with    the    conventional    (Soxhlet)    methods.    The 


method  is  sufficiently  sensitive  and  shows  satisfy- 
ing recovery  results,  with  the  exception  of  gamma- 
HCH.  Low  yields  from  the  DDT  family  were 
found  to  be  caused  by  irreversible  adsorption  to 
sediment  and  fast  metabolizing  power  of  this  sub- 
strate, rather  than  artifacts.  (Fish-PTT) 
W90-09774 


PARTITIONING  OF  RAINFALL  IN  A  EUCA- 
LYPT  FOREST  AND  PINE  PLANTATION  IN 
SOUTHEASTERN  AUSTRALIA:  I.  THROUGH- 
FALL  MEASUREMENT  IN  A  EUCALYPT 
FOREST:  EFFECT  OF  METHOD  AND  SPE- 
CIES COMPOSITION. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-09777 


PRECIPITATION  OBSERVED  OVER  THE 
SOUTH  CHINA  SEA  BY  THE  NIMBUS-7 
SCANNING  MULTICHANNEL  MICROWAVE 
RADIOMETER  DURING  WINTER  MONEX. 

Georgia  Univ.,  Athens.  School  of  Environmental 

Design. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09787 


ROLE  OF  THE  LONG-TERM  WATER  BAL- 
ANCE IN  MANAGEMENT  OF  STORMWATER 
INFILTRATION. 

Georgia  Univ.,  Athens.  School  of  Environmental 

Design. 

For  primary  bibliographic  entry  see  Field  4B. 

W90-09788 


IMPROVED  HYDROLOGIC  FORECASTING-- 
RESULTS  FROM  A  WMO  REAL-TIME  FORE- 
CASTING EXPERIMENT. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-09792 


ESTIMATION  OF  RUNOFF-ROUTING 
MODEL  PARAMETERS  USING  INCOMPATI- 
BLE STORM  DATA. 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A. 
W90-09793 


POINT  RAINFALL  MODEL  BASED  ON  A 
THREE-STATE  CONTINUOUS  MARKOV  OC- 
CURRENCE PROCESS. 

Australian  National  Univ.,  Canberra.  Centre  for 

Resource  and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09797 


CONVECTIVE  AND  STRATIFORM  COMPO- 
NENTS OF  A  WINTER  MONSOON  CLOUD 
CLUSTER  DETERMINED  FROM  GEOSYN- 
CHRONOUS INFRARED  SATELLITE  DATA. 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-09804 


Steinemann,  and  M.  D.  Clark. 
Available  from  Books  and  Open-File  Report  Sei 
tion,  USGS,  Box  25425,  Denver,  CO  80225.  USG 
Water-Resources   Investigations   Report   89-403; 
1989.  69p,  24  fig,  33  tab,  11  ref. 

Descriptors:  'California,  'Geochemistry,  *Loe 
Valley  Caldera,  'Monitoring,  'Seismology,  H; 
drologic  data,  Mono  County,  Water  level  fluctu 
tions,  Water  quality. 

The  U.S.  Geological  Survey  continued  to  moniti 
hydrologic  and  geochemical  conditions  in  tl 
Long  Valley  caldera  during  1986.  The  monitorir 
is  directed  toward  detecting  changes  in  the  hydr< 
logic  system  caused  by  tectonic  or  magmatic  pro 
esses.  Data  collected  during  1986  include  chemie 
and  isotopic  composition  of  water  from  select! 
streams  sites,  springs,  and  wells;  pumpage  fro 
four  geothermal  wells;  flow  rates  of  selecti 
springs  and  stream  sites;  mean  daily  water  or  g 
temperatures  at  selected  sites;  mean  daily  atmc 
pheric  pressures  and  water  level  at  selected  wel 
and  precipitation  records  for  two  sites.  Seismici 
within  the  caldera  persisted  at  a  relatively  lo 
level  compared  with  the  more  active  periods 
1978-84.  The  most  significant  events  of  seismici 
that  affected  hydrologic  monitoring  sites  in  Loi 
Valley  during  1986  occurred  during  July,  in  l 
sponse  to  the  Chalfant  Valley  earthquakes,  ce 
tered  about  20  miles  southeast  of  the  caldei 
Water  level  records  for  three  wells  show  distil 
responses  to  the  Chalfant  Valley  earthquak 
(USGS) 
W90-09899 


SANITARY   SURVEYS   FOR   SMALL   RUR/ 
COMMUNITIES. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultu 

Engineering. 

For  primary  bibliographic   entry  see   Field   5 

W90-09911 


ISOTOPE  TECHNIQUES  IN  WATER  B 
SOURCES  DEVELOPMENT. 

Proceedings  of  an  International  Symposium  hi 
March  30-April  3,  1987,  Vienna,  Austria.  Inten 
tional  Atomic  Energy  Agency,  Vienna.  1987.  81: 

Descriptors:  'Data  acquisition,  'Hydrology,  *I 
tope  studies,  'Isotopes,  'Tracers,  'Water  resoun 
development,  Arid  lands,  Groundwater  datii 
Sediment  transport,  Surface-groundwater  § 
tions,  Thermal  water. 

The  proceedings  of  an  international  symposium 
the  use  of  isotope  techniques  in  water  resour 
management  held  in  Vienna,  30  March  througl 
April  1987  as  presented.  The  symposium  was 
seventh  of  its  kind  organized  by  the  Internatio 
Atomic  Energy  Agency,  in  cooperation  with 
United  Nations  Educational,  Scientific  and  Cult 
al    Organization.    The    proceedings    contain 
papers  of  oral  presentations  addressing  the  folk 
ing   topics:   thermal   water   studies,   groundwa 
dating,  hydrology  of  arid  and  semi-arid  areas,  fi 
studies  with  environmental  isotopes,  precipitati 
surface-groundwater  relationships:  pollution,  an 
cial  tracers,  and  sediment  transport.  A  substan 
number  of  the  papers  are  concerned  with  the  sc 
tion  of  practical  hydrological  problems,  while 
development  of  new  techniques  is  reported  in  s 
eral    papers.    (See    W90-09952    thru    W90-099 
(MacKeen-PTT) 
W90-09951 


USING  CHEMICAL  ANALYSES  AND  ASSESS- 
ING QUALITY  IN  AQUEOUS  ENVIRONMEN- 
TAL MONITORING  PROGRAMS. 

Colorado    School    of  Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-09871 


HYDROLOGIC  AND  GEOCHEMICAL  MONI- 
TORING IN  LONG  VALLEY  CALDERA, 
MONO  COUNTY,  CALIFORNIA,  1986. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
C.  D.  Farrar,  M.  L.  Sorey,  S.  A.  Rojstaczer,  A.  C. 


GROUNDWATER    DATING    WITH    HELH 
ISOTOPES. 

Gesellschaft  fuer  Strahlen-  und  Umweltforschi 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.l 
Inst,  fuer  Radiohydrometrie. 
For  primary  bibliographic  entry  see  Field  2F. 

W90-09957 


SIMULATION  OF  THE  TRANSPORT  OF  T 
C-14  IN  THE  TOTAL  DISSOLVED  INORGAP 
CARBON  (DIC)  IN  CONFINED  AQUIFE 
USING     A     CONVECTIVE-DISPERSIVE    - 
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RESOURCES  DATA— Field  7 


Data  Acquisition — Group  7B 


PROACH  (SIMULATION  DU  TRANSPORT  DU 
CARBONE  14  DU  CITD  DANS  LE  AQUIFERS 
CAPTIFS  PAR  UNE  APPROCHE  CONVECTO- 
DISPERSIVE). 

Paris- 11  Univ.,  Orsay  (France).  Lab.  d'Hydrologie 

et  de  Geochemie  Isotopique. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09958 


EVAPORATIVE  ENRICHMENT  OF  DEUTERI- 
UM AND  0-18  IN  ARID  ZONE  IRRIGATION. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09964 


RUNOFF  HYDROGRAPH  ANALYSIS  IN  AG- 
RICULTURAL WATERSHEDS  BY  OXYGEN-18. 

Universidade  Estadual  Paulista,  Botucatu  (Brazil). 
Faculdade  de  Ciencias  Agronomicas. 
P.  R.  Leopoldo,  J.  C.  Martinez,  and  J.  Mortatti. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  521-538.  3  fig,  15  tab,  11  ref. 

Descriptors:  "Agricultural  runoff,  "Agricultural 
watersheds,  "Brazil,  "Hydrograph  analysis,  "Iso- 
tope studies,  "Recharge,  Analytical  methods,  Bufa- 
los  Watershed,  Groundwater  runoff,  Hydrology, 
Oxygen  isotopes,  Paraiso  Watershed. 

The  application  of  the  oxygen- 18  method  in  the 
runoff  hydrograph  analysis  of  two  agricultural  wa- 
tersheds was  studied.  After  verifying  the  basic 
conditions  necessary  for  the  application  of  this 
methodology,  the  experiment  was  carried  out  on 
two  small  watersheds,  with  surface  areas  of  1.58 
and  3.27  sq  km  and  drained  by  the  Bufalos  and 
Paraiso  Streams,  respectively.  During  the  period  of 
the  experiment,  1 3  runoff  hydrograph  events  were 
analyzed,  eight  in  the  Bufalos  Watershed  and  five 
in  the  Paraiso  Watershed.  The  two  watersheds 
were  characterized  by  highly  permeable  soils.  The 
results  obtained  by  this  method  were  compared  to 
the  empirical  'n  days'  method  of  classical  hydrolo- 
gy. The  oxygen- 18  hydrograph  separations  indicat- 
ed that  the  groundwater  was  the  principal  compo- 
nent of  the  total  discharge.  For  the  Bufalos  Water- 
shed, the  groundwater  flux  varied  from  54.5%  to 
93.4%,  with  a  mean  value  of  82.0%,  while  for  the 
Paraiso  Watershed,  the  variation  was  from  47.0% 
to  86.6%,  with  a  mean  value  of  63.2%.  The  values 
estimated  by  the  empirical  n  days  method  were 
considerably  less,  with  means  of  51.6%  and  40.4%, 
respectively.  (See  also  W90-09551)  (Author's  ab- 
stract) 
W90-09981 


USE  OF  RADIOISOTOPE  TRACERS  TO  IDEN- 
TIFY THE  LOCATION  OF  SEEPAGE  AREAS 
IN  A  DAM. 

Australian  Atomic  Energy  Commission,   Suther- 
land. Lucas  Heights  Research  Labs. 
For  primary  bibliographic  entry  see  Field  8A. 
W90-09986 


COMPARATIVE  STUDY  OF  TWO  TRACER 
METHODS  FOR  DETERMINING  THE  HY- 
DRODYNAMIC  PARAMETERS  OF  POROUS, 
SATURATED  AQUIFERS  (ETUDE  COMPARA- 
TIVE DE  DEUX  METHODES  DE  TRACEURS 
POUR  LA  DETERMINATION  DES  PARA- 
METRES  HYDRODYNAMIQUES  DES  AQUI- 
FERES  POREUX  SATURES). 
CEA  Centre  d'Etudes  Nucleaires  de  Grenoble 
(France).  Section  des  Applications  des  Traceurs. 
B.  Gaillard,  P.  Calmels,  R.  Margrita,  A.  Bourg, 
and  P.  Peaudecerf. 

IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March- April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  605-621.  4  fig,  3  tab,  9  ref.  English  summa- 
ry- 
Descriptors:  "Aquifer  properties,  "Groundwater 
movement,    "Isotope    studies,    "Isotopic    tracers, 


"Radioactivity  techniques,  "Tracers,  Comparison 
studies,  Hydrodynamics. 

Methods  using  radioactive,  chemical  or  fluorescent 
tracers  to  determine  the  hydrodynamic  parameters 
of  porous,  saturated  aquifers  under  natural  flow 
conditions  are  well  known,  their  main  advantage 
being  that  they  do  not  disturb  the  systems  under 
study.  These  methods  often  lead  to  experiments  of 
very  long  duration  due  to  the  modest  flow  rates  of 
groundwater.  Lack  of  advance  knowledge  of  the 
direction  of  natural  flow  may  necessitate  making 
several  boreholes  downstream  of  the  injection  bore 
in  order  to  be  sure  of  detecting  the  tracer  plume. 
These  methods  are  thus  relatively  costly.  During 
the  long  experiment  times  required,  the  hydraulic 
conditions  (aquifer  capacity,  hydraulic  gradient 
and  even  direction  of  flow)  often  change  so  that  it 
is  no  longer  possible  to  relate  the  results  obtained 
to  any  precise  conditions.  Methods  of  convergent 
radial  flow  tracing  were  developed  quite  recently 
to  counter  these  problems.  The  tracer  or  tracers 
are  injected  into  one  or  more  boreholes  around  a 
central  bore,  which  is  pumped  out  and  which  is 
where  the  return  of  the  tracers  is  observed.  Here, 
the  hydraulic  gradient  is  a  major,  controllable 
factor  and  the  flow  rates  produced  are  greater  than 
in  natural  flow;  this  shortens  the  time  needed  for 
the  experiments  and  thus  the  amount  by  which 
natural  conditions  can  change  during  them.  In 
practice,  however,  the  strict  conditions  for  radial 
flow  from  injection  boreholes  around  the  extrac- 
tion bore  are  rarely  met,  and  the  natural  ground- 
water flow  combines  with  the  flow  produced  by 
pumping.  Problems  thus  arise  as  regards  the  inter- 
pretation and  validity  of  the  results.  The  paper 
contains  a  critical  comparative  study  of  the  two 
methods,  which  were  used  in  tandem  at  several 
sites.  (See  also  W90-09551)  (Author's  abstract) 
W90-09987 


SURVEY  OF  APPLICATIONS  OF  NON-RA- 
DIOACTIVE BUT  NEUTRON  ACTIVATABLE 
GROUNDWATER  TRACERS. 

Pennsylvania  State  Univ.,  University  Park.  Brea- 
zeale  Nuclear  Reactor. 
W.  A.  Jester,  and  D.  C.  Raupach. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna. 
1987.  p  623-633.  4  fig,  17  ref. 

Descriptors:  "Analytical  methods,  "Geohydro- 
logy,  "Groundwater  movement,  "Isotope  studies, 
"Neutron  activation  analysis,  "Tracers,  Chelated 
rare  earths,  Field  tests,  Halogens,  Inorganic  com- 
pounds, Reviews. 

Twenty  years  of  research  in  the  use  of  non-radio- 
active but  environmentally  acceptable  groundwat- 
er tracers  which  can  be  detected  by  means  of 
neutron  activation  analysis  are  reviewed.  Potential 
tracers  evaluated  include  the  halogen  ions  (bro- 
mide, chloride,  and  iodide);  certain  other  inorganic 
ions  frequently  found  in  the  soil;  and  chelated  rare 
earths.  These  tracers  have  undergone  laboratory 
tests  using  soil  column  and  slurry  tests,  and  the 
most  promising  ones  have  been  field  tested.  Where 
possible,  the  resulting  breakthrough  curves  have 
been  compared  with  those  produced  by  a  tritiated 
water  tracer  used  under  the  same  test  conditions. 
The  authors  have  used  this  technique  in  solving  a 
variety  of  different  types  of  water  movement  prob- 
lems, including  determining  the  interconnection 
between  sink  holes  and  springs  and  between  sur- 
face water  and  groundwater  sources;  determining 
the  amount  of  recirculation  of  water  pumped  from 
wells  and  mines;  and  identifying  sources  of  water 
pollution  such  as  acid  mine  drainage.  The  tech- 
nique has  also  been  used  to  measure  hydrogeologi- 
cal  parameters  of  soil  systems,  using  it  in  one-well 
and  two-well  pump  tests.  It  was  also  the  basis  for 
the  recent  development  of  techniques  for  parame- 
ter determination  by  modelling  and  mathematical 
unfolding  of  breakthrough  curves.  For  those  coun- 
tries which  have  their  own  research  reactor(s),  this 
technique  could  be  a  valuable  tool  for  conducting 
hydrology  studies  in  remote  or  populated  areas. 
(See  also  W90-09551)  (Author's  abstract) 
W90-09988 


INVESTIGATION  OF  SEDIMENT  TRANS- 
PORT IN  THE  AUSTRIAN  PART  OF  THE 
DANUBE  USING  ENVIRONMENTAL  ISO- 
TOPES. 

Bundesversuchs-   und   Forschungsanstalt   Arsenal, 

Vienna  (Austria). 

For  primary  bibliographic  entry  see  Field  2J. 

W90-09989 


MODELS  FOR  PREDICTING  BENTHIC  MA- 
CROINVERTEBRATE  HABITAT  SUITABILITY 
UNDER  REGULATED  FLOWS. 

Tulsa  Univ.,  OK.   Dept.  of  Biological  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 10007 


APPLICATION  OF  A  CLASSIFICATION  AND 
PREDICTION  TECHNIQUE  BASED  ON  MA- 
CROINVERTEBRATES  TO  ASSESS  THE  EF- 
FECTS OF  RIVER  REGULATION. 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

P.  D.  Armitage. 

IN:  Alternatives  in  Regulated  River  Management. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  267- 

293,  8  fig,  8  tab,  86  ref. 

Descriptors:  "Aquatic  habitats,  "England,  "Ma- 
croinvertebrates,  "Model  studies,  "Regulated  flow, 
•River  management,  "Scotland,  "Species  composi- 
tion, "Wales,  Bioindicators,  Classification,  Com- 
puter models,  Environmental  effects,  Mathematical 
models,  Prediction,  RIVPACS. 

The  assessment  of  the  environmental  impact  of 
dams  and  impoundments  on  the  downstream  biota 
has  been  the  subject  of  much  recent  study.  Fre- 
quently, assessment  of  the  ecological  status  of  a  site 
is  based  on  limited  data  and  somewhat  subjective 
judgment.  All  methods  of  assessment  would  be 
improved  if  it  were  possible  to  predict  the  expect- 
ed fauna  in  the  absence  of  regulation  or  any  pertur- 
bation. A  classification  procedure  has  recent  been 
developed  in  Great  Britain  and  applied  to  regulat- 
ed streams.  The  River  Invertebrate  Prediction  and 
Classification  System  (RIVPACS)  is  a  computer- 
based  classification  and  prediction  technique  that 
uses  environmental  data  to  classify  sites  and  pre- 
dict the  probability  of  capture  of  faunal  taxa  at 
unsampled  sites.  The  system  is  based  on  macroin- 
vertebrate  data  (>  600  taxa)  collected  from  370 
unpolluted  sites  on  61  rivers  throughout  Great 
Britain.  Data  were  collected  in  spring,  summer, 
and  autumn  at  each  sites  following  a  standardized 
procedure.  RIVPACS  has  been  applied  to  various 
regulated  sites  to  demonstrate  its  uses.  Specifically, 
these  can  be  classified  as:  (1)  monitoring  (assess- 
ment of  general  status  of  a  site,  demonstration  of 
affinities  between  regulated  and  unregulated 
reaches,  and  providing  a  measure  of  the  degree  of 
perturbation  from  the  unperturbed  state);  (2)  iden- 
tification of  'sensitive'  taxa;  and  (3)  simulation  of 
environmental  stress  (future  role).  Classification  of 
sites  groups  together  those  that  will  be  most  affect- 
ed by  altered  flow  conditions.  Knowledge  of  this 
type  allows  decisions  to  be  made  concerning  prior- 
ities for  action  regarding  mitigation  or  for  more 
detailed  studies.  RIVPACS  can  predict  both  abun- 
dance of  families  and  probability  of  occurrence  of 
families  and  species.  In  recent  tests,  RIVPACS  has 
been  shown  to  work  well  in  Great  Britain  (Eng- 
land, Scotland,  and  Wales).  (See  also  W90-09997) 
(Rochester-PTT) 
W90- 10008 


MONITORING  TECHNIQUES  FOR  MOSQUI- 
TOES ASSOCIATED  WITH  IMPOUNDMENTS. 

North  Carolina  Div.  of  Health  Services,  Winston- 
Salem.   Public  Health  Pest  Management  Branch. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10029 


LOW  LEVEL  REMOTE  SENSING  OF  AQUAT- 
IC WEEDS. 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Div.  of  Water  Resources. 

A.  L.  Bates. 

IN:  Proceedings  of  Workshop  on  Management  of 
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Group  7B — Data  Acquisition 

Aquatic  Weeds  and  Mosquitoes  in  Impoundments, 
March  14-15,  1989,  University  of  North  Carolina 
at  Charlotte.  Water  Resources  Research  Inst. 
Report  No.  247,  1989.  p  133-136,  6  ref. 

Descriptors:  *Aquatic  weeds,  'Monitoring, 
•Remote  sensing,  Aquatic  plants,  Data  acquisition, 
Floating  plants,  Species  composition,  Submerged 
plants,  Vegetation. 

Aerial  photography,  a  remote  sensing  technology, 
is  often  used  in  assessing  and  planning  aquatic  plant 
management  programs.  This  technology  can  aid 
the  natural  resources  manager  in  determining  the 
species,  spatial  distribution  and  abundance  of  most 
submerged  and  emergent  aquatic  plants  in  aquatic 
and  wetland  sites.  One  of  the  obvious  limitations  of 
aerial  photographic  techniques  is  the  temporal 
nature  of  photography;  unless  frequent  overflights 
are  made,  the  photographic  survey  is  limited  to  the 
conditions  that  exist  at  the  time  of  photography. 
The  initial  determination  in  aerial  photographic 
assessment,  aside  from  the  purpose  for  conducting 
the  remote  sensing,  is  the  location  and  approximate 
size  of  the  area  to  be  assessed.  Film  type  should  be 
selected  based  on  the  predominant  aquatic  plant 
growth  form.  Prints  made  from  color-negative  film 
using  aerial  mapping  cameras  provides  greater  ac- 
curacy for  mapping  submerged  aquatic  vegetation, 
such  as  watermilfoil.  The  submerged  macrophytes 
are  depicted  in  their  natural  color  thus  allowing 
the  interpreter  to  delineate  colonial  species  in  most 
cases.  'Ground  truthing'  by  personnel  familiar  with 
the  area  and  species  in  order  to  establish  reference 
signatures  on  aerial  photography  is  also  important. 
(See  also  W90-101 1)  (Mertz-PTT) 
W90- 10030 


SIMULTANEOUS  DETERMINATION  OF  NI- 
TRATE AND  NITRITE  IN  NATURAL  WATER 
AND  WASTE  WATER  FROM  URANIUM 
MINES  WITH  DUAL-WAVELENGTH  SPEC- 
TROPHOTOMETRY METHOD  (IN  CHI- 
NESE). 

China  Nuclear  Information  Centre,  Beijing. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 10063 


ADVANCED  REMOTE  SENSING  APPROACH- 
ES IN  GROUNDWATER  EXPLORATION. 

Western  Atlas  International,  Inc.,  Houston,  TX. 
Aero  Service  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 10069 


WATER  MANAGEMENT  USING  INTERAC- 
TIVE COMPUTER  SIMULATION. 

Montana   State   Univ.,   Bozeman.   Dept.   of  Civil 

Engineering. 

A.  B.  Cunningham,  and  J.  R.  Amend. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.  1988.  p  71-84, 

15  fig,  1  tab,  8  ref. 

Descriptors:  'Computer  models,  'Microcomput- 
ers, 'Model  studies,  'Simulation,  'Water  manage- 
ment, 'Water  resources  management,  Interactive 
computer  simulation,  Mathematical  studies,  Opti- 
mization, Resources  management,  Water  policy. 

Recent  advances  in  microprocessor  technology 
have  made  possible  inexpensive  and  realistic  com- 
puter simulation  of  complex  natural  resource  and 
engineering  systems  Main-frame  computer  simula- 
tion has  traditionally  been  used  for  investigation  of 
system  response  to  external  forces.  The  rapid  re- 
sponse time  possible  with  high-capability,  low-cost 
dedicated  microprocessor  systems  allows  a  new 
type  of  computer  simulation  in  which  the  research- 
er is  placed  in  the  computer  feedback  loop,  inter- 
acting with  system  operation  problems  as  they 
occur.  Generalized  water  resource  system  models 
are  utilized  to  simulate  system  behavior  that  is 
representative  of  conditions  within  a  given  geo- 
graphical region.  Microprocessor-based  water 
management  simulators  were  first  used  to  develop 
college  level  and  public  education  programs  deal- 
ing with  water  resource  system  operation  prob- 
lems. Interactive  computer  simulation  is  also  used 


as  a  contemporary  water  resource  system  analysis 
tool.  The  traditional  system  analysis  modeling 
techniques  for  optimization  and  simulation  have 
different  but  related  applications  in  water  re- 
sources research  and  policy  investigations.  Optimi- 
zation models  are  usually  concerned  with  deter- 
mining the  best  option  from  many  system  oper- 
ation alternatives,  given  a  clearly  defined  operator 
goal.  Similarly,  simulation  involves  mathematical 
modeling  of  system  processes  in  order  to  gain 
insight  into  overall  system  behavior.  (See  also 
W90- 10104)  (Mertz-PTT) 
W90-10106 


REAL-TIME  RESERVOIR  OPERATIONS  BY 
MATHEMATICAL  PROGRAMMING. 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  School 

of  Engineering. 

E.  K.  Can,  and  M.  H.  Houck. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.  1988.  p  85-96,  3 

fig,  2  tab,  21  ref. 

Descriptors:  'Computer  modeling,  'Computer 
programs,  'Forecasting,  'Mathematical  studies, 
'Process  control,  'Reservoir  operation,  Model 
studies,   Optimization,   Reservoir  releases,   Reser- 


Until  recently,  the  focus  of  most  modeling  efforts 
on  reservoir  systems  has  been  on  the  planning  and 
design  of  those  systems.  The  focus  has  now  moved 
to  the  operation  and  management  of  reservoir  sys- 
tems. The  optimal,  real-time  operation  of  reservoir 
systems  requires  the  determination  of  the  most 
efficient  release  schedule  to  satisfy  the  given  physi- 
cal, environmental,  and  policy  constraints.  The 
reservoir  pool  levels  and  the  flows  at  downstream 
control  points  are  computed  from  releases.  The 
decisions  are  based  on  limited  forecast  information. 
Inflows  to  the  reservoirs,  evaporations  from  the 
reservoir  surfaces,  seepage  from  the  reservoirs  and 
channels,  uncontrolled  tributary  flows  downstream 
of  the  reservoirs,  and  precipitation  are  forecasted. 
These  forecasts  are  not  perfect  and  they  are  only 
available  for  a  limited  time  horizon.  The  time  step 
used  in  the  analysis  depends  on  the  nature  of  the 
problem.  In  general,  short  time  steps  such  as  daily, 
six-hour,  or  even  hourly  are  used.  It  is  possible  to 
express  the  general  real-time  operations  problem  as 
a  mathematical  programming  model.  (See  also 
W90-10104)  (Mertz-PTT) 
W90-10107 


PIEZOMETER  INSTALLATION  AND  MONI- 
TORING UNDER  ARTESIAN  CONDITIONS. 

K.  L.  Logani. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 
Resources/Environmental.  Technomic  Publishing 
Co.,  Inc.,  Lancaster,  Pennsylvania.  1988.  p  369- 
392,  16  fig,  5  tab,  57  ref. 

Descriptors:  'Aquifer  characteristics,  'Artesian 
pressure,  'Confined  groundwater,  'Piezometers, 
'Pore  pressure,  'Pressure-measuring  instruments, 
Artesian  wells,  Data  collections,  Hydrologic  data 
collections,  On-site  data  collections,  Well  casings, 
Well  drilling. 

Under  ordinary  conditions,  pore  pressure  can 
easily  be  measured  by  installing  pore  pressure 
measuring  devices  (piezometers)  by  known  con- 
ventional techniques.  Piezometers  can  also  be  in- 
stalled under  most  artesian  conditions  and  those 
conditions  can  be  monitored  by  utilizing  proce- 
dures compatible  with  the  field  conditions.  Selec- 
tion of  the  boring  method  in  a  given  situation 
depends  upon  economics,  natural  properties  of  soil 
or  rock,  efficiency  of  the  boring  procedure  in  the 
material  encountered,  possible  disturbance  of  mate- 
rial sampled,  and  depth  of  the  artesian  stratum. 
Boreholes  may  be  filled  with  water,  drilling  fluid 
or  mud,  cement  grout,  or  steel  casing  to  stabilize 
the  piezometer.  There  are  three  types  of  piezo- 
meters suitable  for  artesian  conditions:  (1)  vibrating 
wire,  (2)  pneumatic,  and  (3)  hydraulic.  Data  is 
recorded  either  at  each  individual  piezometer  loca- 
tion or  at  a  central  terminal.  The  data  processing 
can  either  be  done  manually  or  by  computer  data- 
base system.  Data  should  be  interpreted  by  intelli- 


gent  and   experienced   technical   personnel.    Ad- 
dresses  of  piezometer   manufacturers   are   listed. 
(See  also  W90-10104)  (Mertz-PTT) 
W90-10116 


SURVIVAL  OF  THE  FATTEST.  IMPLICA- 
TIONS FOR  ACUTE  EFFECTS  OF  LIPOPHI- 
LIC CHEMICALS  ON  AQUATIC  POPULA- 
TIONS. 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-10138 


MECHANOTRON  TRANSDUCER  OF  TRANS- 
VERSE VELOCITY  FLUCTUATIONS  OF  THE 
ONCOMING  FLOW. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-10154 


DEVELOPMENT  AND  EVALUATION  OF  AN 
ACID  PRECIPITATION  MONITOR  FOR 
FRACTIONAL  EVENT  SAMPLING  WITH  CA- 
PABILITY FOR  REAL-TIME  PH,  AND  CON- 
DUCTIVITY MEASUREMENT. 
Northrop  Services,  Inc.,  Research  Triangle  Park, 
NC. 

K.  G.  Kronmiller,  W.  D.  Ellenson,  R.  E. 
Baumgardner,  R.  K.  Stevens,  and  R.  J.  Paur. 
Atmospheric  Environment  ATENBP,  Vol.  24A, 
No.  3,  p  525-536,  1990.  8  fig,  1  tab,  7  ref.  EPA 
Contracts  68-02-2566  and  68-02-4443. 

Descriptors:  'Acid  rain,  'Field  tests,  'Hydrogen 
ion  concentration,  'Measuring  instruments,  'Rain 
gages,  Monitoring,  Sample  preservation. 

An  acid  precipitation  monitor  has  been  developed 
that  collects  fractions  of  rain  events,  measures  the 
pH  and  conductivity  in  real-time,  and  stores  the 
remaining  samples  under  refrigerated  conditions.  A 
Z-80  microprocessor  controls  all  operations  of  the 
monitor  including  sample  collection,  sample  analy- 
sis, quality  control  analysis,  and  data  recording. 
Quality  control  analysis  consists  of  analysis  upon 
demand  of  a  low-ionic-strength  solution.  The  mon- 
itor was  evaluated  in  the  field  and  about  40  rain 
events  were  monitored.  Excellent  stability  of  the 
pH  electrode  was  found  under  field  conditions. 
(Author's  abstract) 
W90-10209 

DYNAMIC  CHEMICAL  CHARACTERIZATION 
OF  MONTANE  CLOUDS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-10211 


BRICK  SEWER  LIFE  EXTENDED. 

Brown  and  Caldwell,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field   5D. 

W90-10218 

TROUBLESHOOTING  ULTRASONIC  LEVEL 
METERS. 

D.  Soltz. 

Water  Engineering  and  Management  WENMD2, 

Vol.  137,  No.  4,  p  37-39,  April  1990. 

Descriptors:  'Data  quality  control,  'Error  analy- 
sis, 'Instrumentation,  'Maintenance,  'Sound 
waves,  'Ultrasonics,  'Water  level,  'Water  level 
recorders,  Data  collections,  Data  interpretation, 
Performance  evaluation,  Water  measurement, 
Water  tanks. 

Misleading  signals  from  parasitic  echoes  can  be 
caused  by  temperature  and  surface  waves.  These 
two  factors  should  be  accounted  for  when  evaluat- 
ing data  from  ultrasonic  devices.  Compensating  foi 
air  temperature  can  be  accomplished  by  adding  a 
temperature  probe  and  a  non-linear  compensating 
function.  Parasitic  echoes  usually  caused  by  reflec- 
tions from  pipes,  ladders,  rough  weld  seams  or 
tank  walls  and  from  the  tank  liquid  level  can  be 
minimized    by    proper    selection    of    transducer- 
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RESOURCES  DATA— Field  7 


Data  Acquisition — Group  7B 


ounting  location  or  by  using  a  stilling  well.  An- 
her  source  of  parasitic  echoes  has  been  observed 
covered  tanks,  where  secondary  echoes  are  re- 
nted from  the  tank  ceiling.  To  distinguish  be- 
/een  true  target  echoes  and  parasitic  ones,  the 
lution  is  based  on  'majority  vote.'  True  target 
mals  are  present  most  of  the  time  while  parasitic 
hoes  appear  only  intermittently.  Because  stand- 
d  software  was  insufficient,  a  new  algorithm  was 
iveloped  which  rejects  any  new  level  that  is  a 
lected  percentage  different  from  the  established 
erage  level.  Consecutive  rejected  readings  are 
mnted  and,  if  they  exceed  a  given  count  they  are 
cepted  as  true  level-change  readings.  (Feder- 
IT) 
90-10220 


MORATORY  TESTS  OF  A  THEORY  OF  FIN- 
ERING  DURING  INFILTRATION  INTO  LAY- 
*ED  SOILS. 

VSR,  Acton,  MA. 

>r  primary  bibliographic   entry  see  Field   2G. 

90-10247 


iJALYSIS  OF  SURFACE  CHLOROPHYLL  A 
[STRIBUTION  AND  SATELLITE  DATA  IN 
VIURA  BAY. 

>r  primary  bibliographic  entry  see  Field  2H. 
90-10267 


IN-SELECTIVE  FIELD  EFFECT  TRANSIS- 
)R  FOR  IN  SITU  PH  MONITORING  OF  WET 
^POSITION. 

irich    Univ.    (Switzerland).    Inst,    of   Inorganic 

lemistry. 

Alean-Kirkpatrick,  J.  Hertz,  and  A.  Schriber. 

ternational  Journal  of  Environmental  Analytical 

lemistry  IJEAA3,  Vol.  37,  No.  4,  p   149-159, 

90.  7  fig,  12  ref. 

:scriptors:  *Acid  rain,  'Hydrogen  ion  concentra- 
n,  'Instrumentation,  *Ion-selective  field  effect 
usistors,  'Measuring  instruments,  'Monitoring, 
ita  acquisition,  In  situ  tests,  Performance  evalua- 
n,  Rainfall,  Switzerland,  Temperature. 

le  search  for  a  suitable  miniature  electrode 
>tem  for  in  situ  measurements  of  the  pH  of  wet 
position  has  led  to  tests  with  hydrogen-ion  sensi- 
e  field  effect  transistors  (pH-ISFETs).  Initial 
ting  was  done  under  laboratory  conditions  and 
:used  on  the  stability  and  reproducibility  of  the 
ctrode  response  under  flow  conditions,  first 
th  buffered  solutions  in  the  pH  range  4. 1  to  5.0 
range  typical  for  rainfall  in  this  area  of  Switzer- 
id)  and  thereafter  with  unbuffered  solutions  in 
:  pH  range  3.0  to  5.0.  Emphasis  was  also  placed 

the  choice  of  reference  electrode  and  on  the 
sign  of  the  flow  cell  for  field  tests.  The  effect  of 
nperature  on  the  ISFET  response-with  a  view 
eventually  compensating  for  this  parameter- 
uld  be  followed  by  means  of  a  diode  mounted  on 
•■  ISFET  holder.  Based  on  the  results  of  labora- 
y  tests,  the  application  of  ISFETs  appears  to  be 
'iable  alternative  to  the  glass  electrode,  with  the 
ditional  advantages  that  the  ISFET  is  more 
5ged,  smaller  and  responds  faster.  The  stability 
i  reproducibility  of  the  response  in  the  pH  range 
ted  (3.0  to  5.0)  are  within  well-tolerable  limits 
>ecially  when  the  reference  electrode  is  posi- 
ned  'parallel'  to  the  direction  of  flow.  There 
pears  to  be  no  difference  in  the  stability  of  the 
ponse  between  buffered  and  unbuffered  solu- 
ns.  Initial  field  tests  have  produced  encouraging 
ults.  There  is  a  need  for  temperature  measure- 
nt  and  compensation,  and  on-line  conductivity 
asurements  are  essential  before  the  results  can 

interpreted  quantitatively.  Problems  remain 
th  the  collection  system  which  delivers  the  rain 
the  eel  in  bursts  instead  of  at  a  continuous, 
istant  flow.  That  a  conventional  reference  elec- 
de  has  to  be  used  in  the  system  means  that  there 
i  still  errors  arising  from  the  residual  liquid 
iction  potential.  If  these  problems  can  be  solved, 
:re  seems  no  reason  to  doubt  that  the  system  as  it 
w  stands  could  record  the  pH  of  rain  continu- 
ity with  reasonable  accuracy.  (Lantz-PTT) 
J0-10273 


DETERMINATION  OF  TOTAL  ORGANIC 
HALIDE  IN  WATER:  A  COMPARATIVE 
STUDY  OF  TWO  INSTRUMENTS. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 10274 


DETERMINATION  OF  HYDRAULIC  CON- 
DUCTIVITY AND  POROSITY  LOGS  IN 
WELLS  WITH  A  DISTURBED  ANNULUS. 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 10277 


AIRBORNE  DISCRIMINATION  BETWEEN 
ICE  AND  WATER:  APPLICATION  TO  THE 
LASER  MEASUREMENT  OF  CHLOROPHYLL- 
EN- WATER  IN  A  MARGINAL  ICE  ZONE. 

National  Aeronautics  and  Space  Administration, 
Wallops  Island,  VA.  Wallops  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2C. 
W90- 10305 


MONITORING  FLOODS  WITH  AVHRR. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  2E. 
W90- 10306 


METHOD  FOR  MEASURING  SNOW  DEPTH 
USING  FTNE-RESOLUTION  RADARS. 

Kansas  Univ.,  Lawrence.  Center  for  Research. 
For  primary  bibliographic  entry  see  Field  2C. 
W90- 10307 


HOUR-TO-HOUR  SNOWMELT  RATES  AND 
LYSIMETER  OUTFLOW  DURING  AN  ENTIRE 
ABLATION  PERIOD. 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 
forschung,  Davos  (Switzerland). 
For  primary  bibliographic  entry  see  Field  2C. 
W90- 10377 


ANALYSIS  OF  EVAPORATION  COEFFICIENT 
FROM  ICE  SURFACES  DURING  THE  FREEZ- 
ING SEASON  IN  NORTHERN  CHINA. 

General  Hydrological  Station  of  Liaoning  Prov- 
ince, Shenyang  (China). 

For  primary  bibliographic  entry  see  Field  2D. 
W90-10378 


MODELING  NITROGEN  BEHAVIOR  IN  THE 
SOIL  PROFILE. 

Louisiana   State   Univ.,   Baton   Rouge.    Dept.   of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10403 


PROCEEDINGS  OF  THE  SYMPOSIUM:  COLD 
REGIONS  HYDROLOGY. 

For  primary  bibliographic  entry  see  Field  2C. 
W90- 10434 


WATER  REDISTRIBUTION  IN  PARTIALLY 
FROZEN  SOIL  BY  THERMAL  NEUTRON  RA- 
DIOGRAPHY. 

Aston  Univ.,  Birmingham  (England).  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2G. 
W90- 10446 


DEVELOPMENT  AND  USE  OF  'HOT-WIRE' 
AND  CONDUCTIVITY  TYPE  ICE  MEASURE- 
MENT GAUGES  FOR  DETERMINATION  OF 
ICE  THICKNESS  IN  ARCTIC  RIVERS. 

Inuvik  Research  Centre  (Northwest  Territories). 
D.  A  .  Sherstone,  T.  D.  Prowse,  and  H.  Gross. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  121-129,  5  fig, 


7  ref. 


Descriptors:  'Arctic  zone,  'Cold  regions,  'Cold 
regions  hydrology,  'Ice  thickness,  'Instrumenta- 
tion, 'Measuring  instruments,  'Rivers,  Canada, 
Conductivity,  Costs,  Electrical  equipment,  Elec- 
trodes, Gages. 

Two  ice  measurement  gauges  were  developed  to 
assist  in  the  study  of  ice  growth  and  decay  on 
arctic  rivers.  The  gauges  permitted  successive 
measurement  of  ice  thickness  without  the  need  to 
drill  through  the  ice  cover  after  initial  installation. 
The  first  type  of  gauge  is  a  'hot-wire'  design, 
modified  from  a  gauge  that  was  used  in  southern 
Canada.  It  was  proven  to  provide  low  cost,  accu- 
rate readings  in  cold  climates.  Between  1982  and 
1986  modifications  to  the  initial  design  and  reuse  of 
components  reduced  per  gauge  cost  to  less  than 
$20  per  season.  Measurement  accuracy  was  ap- 
proximately 0.5  cm.  The  second  gauge,  a  conduc- 
tivity probe  was  designed  to  speed  data  collection 
and  permit  remote  reading  of  ice  thickness.  Paral- 
lel electrodes  are  installed  vertically  through  the 
ice  and  allowed  to  freeze  into  the  ice  cover.  The 
magnitude  of  electrical  current  carried  between 
the  electrodes  is  proportional  to  the  length  of  the 
electrode  in  the  water  while  current  carried  by  the 
ice  is  negligible.  Ice  growth  is  therefore  propor- 
tional to  the  reduction  in  current  flow.  Four  con- 
ductivity gauges  were  tested  in  the  1984-85  winter. 
Accuracy  was  comparable  to  that  of  hot-wire 
gauges  except  in  the  refreezing  period.  While  more 
expensive  than  the  hot-wire  type,  the  conductivity 
gauge  is  cost-effective  in  remote  areas  where  trans- 
portation costs  are  high.  Although  approximately 
equivalent  in  accuracy,  both  gauges  were  tested 
only  under  arctic  conditions  in  a  calm  flow  regime, 
and  performance  problems  related  to  fragile  ice 
formation  and  mid/winter  melt  periods  should  be 
considered  prior  to  use  in  more  temperate  regions. 
(See  also  W90- 10434)  (Author's  abstract) 
W90-10447 


RECENT  DEVELOPMENTS  IN  HYDROLOGIC 
INSTRUMENTATION. 

Geological  Survey,  NSTL  Station,  MS.  Hydrolog- 
ic  Instrumentation  Facility. 
V.  J.  Latkovich,  and  J.  C.  Futrell. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  131-134. 

Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
ogy, 'Data  acquisition,  'Hydrologic  data,  'Instru- 
mentation, Electrical  equipment,  Electronic  equip- 
ment, Gages,  Ice,  Ice  cover,  Measuring  instru- 
ments, Sensors,  Streamflow. 

The  programs  of  the  U.S.  Geological  Survey  re- 
quire instrumentation  for  collecting  and  monitor- 
ing hydrologic  data  in  cold  regions.  The  availabil- 
ity of  space-age  materials  and  implementation  of 
modern  electronics  and  mechanics  is  making  possi- 
ble the  recent  developments  of  hydrologic  instru- 
mentation, especially  in  the  area  of  measuring 
streamflow  under  ice  cover.  Material  develop- 
ments include:  synthetic-fiber  sounding  and  tag 
lines;  polymer  (plastic)  sheaves,  pulleys,  and  sam- 
pler components;  and  polymer  (plastic)  current- 
meter  bucket  wheels.  Electronic  and  mechanical 
developments  include:  a  current-meter  digitizer;  a 
fiber-optic  closure  system  for  current-meters;  non- 
contact  water-level  sensors;  an  adaptable  hydro- 
logic  data  acquisition  system;  a  minimum  data  re- 
corder; an  ice  rod;  an  ice  foot;  a  handled  sediment 
sampler;  a  light  weight  ice  auger  with  improved 
cutter  head  and  blades;  and  an  ice  chisel.  (See  also 
W90- 10434)  (Author's  abstract) 
W90- 10448 


PROBLEMS  ENCOUNTERED  AND  METHODS 
USED  IN  THE  U.S.  GEOLOGICAL  SURVEY 
FOR  THE  COLLECTION  OF  STREAMFLOW 
DATA  UNDER  ICE  COVER. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

E.  D.  Cobb,  and  B.  Parks. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
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Group  7B — Data  Acquisition 

Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  135-142,  1  fig, 
4ref. 

Descriptors:  *Cold  regions,  "Cold  regions  hydrol- 
ogy, 'Data  acquisition,  'Hydrologic  data,  *Ice, 
•Measuring  instruments,  *Streamflow,  Current 
meters,  Flow  discharge,  Frazil  ice,  Ice  breakup, 
Manometers,  Stilling  wells. 

The  US  Geological  Survey  is  the  principal  Federal 
agency  responsible  for  the  collection  and  dissemi- 
nation of  streamflow  data  in  the  United  States.  An 
important  part  of  this  effort  in  cold  climates  is  the 
collection  of  data  under  winter  conditions  when 
ice  covers  streams  and  rivers.  Standard  cup-type  as 
well  as  vane-type  current  meters  are  used  with 
various  types  of  suspension  equipment  to  make 
discharge  measurements  under  ice.  Safety  hazards 
and  a  variety  of  ice  conditions  add  to  the  difficulty 
in  making  winter  streamflow  measurements.  Still- 
ing wells  and  intake  systems  or  manometers  con- 
nected to  gas-purge  systems  are  commonly  used  to 
obtain  winter  stage  records.  Water  in  stilling  wells 
tends  to  freeze  and  various  methods  are  used  to 
prevent  this  from  happening.  (See  also  W90- 10434) 
(Author's  abstract) 
W90- 10449 


SIMPLIFIED  METHOD  OF  MEASURING 
STREAM  SLOPE. 

Alaska  Cooperative  Fishery  Research  Unit,  Fair- 
banks. 

J.  D.  LaPerriere,  and  D.  C.  Martin. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  143-145,  1 
tab,  2  ref. 

Descriptors:  *Cold  regions,  *Cold  regions  hydrol- 
ogy, 'Instrumentation,  'Measuring  instruments, 
•Slope  measurement,  'Streamflow,  'Surveying  in- 
struments, Data  acquisition,  Field  tests. 

For  use  in  measuring  stream  slopes  in  remote  areas, 
surveyor's  instruments,  such  as  a  level  or  telescop- 
ic alidade,  are  relatively  cumbersome  and  delicate; 
furthermore,  standard  surveying  methods  require 
that  an  unobstructed  line  of  sight  be  found  or 
cleared.  A  simple  carpenters'  water  level  is  de- 
scribed that  saves  considerable  effort.  Stream 
slopes  that  were  measured  with  a  water  level  were 
not  significantly  different  from  those  measured 
with  a  surveyors'  level  and  stadia  rod,  even  when 
two  successive  measurements  (extending  20  m) 
were  made  at  one  location.  In  comparison  with  a 
surveyor's  level  to  measure  slopes  over  10  m, 
measurements  with  this  instrument  were  within 
2%  of  those  made  with  a  surveyor's  level  for 
slopes  of  2.46%,  and  within  0.5%  for  slopes  of 
5.31%;  and  within  2%  for  slopes  of  4.24%  over  20 
m.  This  instrument  can  be  laid  out  along  a  stream 
through  riparian  vegetation  that  would  block  a  line 
of  sight  measurement  with  surveying  instruments. 
The  instrument  is  light  and  durable  for  use  in 
remote  field  locations  common  to  Alaska.  (See  also 
W90- 10434)  (Lantz-PTT) 
W90- 10450 


DISCHARGE  UNDER  AN  ICE  COVER. 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Civil  Engineering. 
H.  S.  Santeford,  and  G.  R.  Alger. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  275-282,  4  fig, 
2  tab,  9  ref. 

Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
ogy, 'Discharge  measurement,  'Ice  cover,  'Model 
studies,  'Rivers,  'Stream  discharge,  Hydrologic 
studies,  Mathematical  models,  Performance  eval- 
uation, Streamflow. 

A  theoretically  based  model  was  presented  in  1983, 
which  was  augmented  with  a  conventional  resist- 
ance equation  (Manning's  equation)  to  relate  the 
stage  to  discharge  on  ice  covered  rivers.  A  cooper- 


ative field  study  was  established  with  the  U.S. 
Geological  Survey  (USGS)  and  the  U.S.  Army, 
along  with  the  Cold  Regions  Research  and  Engi- 
neering Laboratory  to  test  the  model.  Results  from 
the  first  winter  season  indicated  that  the  average 
differences  between  the  predicted  and  measured 
discharge  values  was  within  the  limit  of  error  of 
the  discharge  measurement  (+/-3%).  The  model 
was  also  applied  to  unpublished  historic  records  of 
the  USGS  for  the  same  sites.  Although  there  are 
traditionally  only  2-4  data  points  per  winter  season, 
the  results  were  the  same  as  those  reported  for  the 
more  extensive  study.  (See  also  W90- 10434)  (Au- 
thor's abstract)  (Lantz-PTT) 
W90-10464 


SNOW  SURFACE  STRENGTH  AND  THE  EFFI- 
CIENCY OF  RELOCATION  BY  WIND. 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2C. 
W90- 10474 


IN  SITU  ELECTRICAL  MEASUREMENTS  OF 
SNOW  WETNESS  IN  A  DEEP  SNOWPACK  IN 
THE  SIERRA  NEVADA  ZONE  OF  CALIFOR- 
NIA. 

Pacific  Southwest  Forest  and  Range  Experiment 
Station,  Soda  Springs,  CA.  Central  Sierra  Snow 
Lab. 

J.  A.  Bergman. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  367-375,  10 
fig,  4  tab,  7  ref. 

Descriptors:  'Cold  regions,  'Free  water,  'Instru- 
mentation, 'Measuring  instruments,  'Sierra 
Nevada  Mountains,  'Snow  sampling,  'Snow  wet- 
ness, 'Snowpack,  California,  Calorimetry,  Data  ac- 
quisition, Electrical  properties,  In  situ  tests,  Snow, 
Snowmelt. 

A  twin-disk  sensor  that  measures  the  changes  in 
snow  capacitance  has  been  developed  for  the  de- 
termination of  in  situ  snow  wetness.  In  its  current 
form  the  sensor  is  capable  of  measuring  water  in 
transit  from  rain-on-snow  and  spring  melt,  surface 
diurnal  meltwater  flux,  and  the  gradual  wetting  of 
snow  as  the  winter  season  progresses.  Wetness 
increases  of  up  to  2%  by  volume  and  subsequent 
snowpack  drainage  has  been  measured  during  and 
after  rain-on-snow.  Surface  diurnal  meltwater  flux 
ranging  from  0.5  to  2%  volume  wetness  has  been 
measured  consistently  by  sensors  near  the  snow 
surface.  All  buried  sensors  indicated  an  average 
seasonal  progressive  snow  wetting  of  2.5%  volume 
wetness.  A  sensor  was  calibrated  in  snow  by  spray- 
ing incremental  additions  of  water  on  a  sensor- 
snow  block.  A  good  linear  response  was  indicated. 
Based  on  snow  calibration  values,  sensor  volume 
wetness  compared  favorably  with  freezing  calori- 
metry volume  wetness.  After  35  comparative 
measurements,  wetness  from  the  sensors  averaged 
2.6%  while  calorimetry  volume  wetness  averaged 
2%.  The  sensors  are  capable  of  consistent  measure- 
ments and  can  indicate  lateral  variability  in  snow- 
pack liquid  water.  (See  also  W90- 10434)  (Author's 
abstract) 
W90- 10476 


MEASUREMENTS  OF  SNOW  LAYER  WATER 
RETENTION. 

Pacific  Southwest  Forest  and  Range  Experiment 
Station,  Berkeley,  CA. 
R.  Kattelmann. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  377-386,  2 
tab,  50  ref. 

Descriptors:  'Cold  regions,  'Data  acquisition, 
•Free  water,  'Hydrologic  budget,  'Snow  sam- 
pling, 'Snowpack,  Hydrologic  studies,  Runoff, 
Snowmelt,  Streamflow. 

The  water  holding  capacity  of  a  snow  pack  deter- 
mines the  initial  runoff  response  to  snowmelt  or 


rain-on-snow.  Early  streamflow  generated  from 
these  events  has  been  difficult  to  forecast  due  to 
limited  understanding  of  snowpack  water  reten- 
tion. To  identify  the  likely  range  of  water  holding 
capacity  of  newly  deposited  snow  layers,  water 
was  artificially  applied  to  small  plots,  and  water 
retention  was  determined  by  a  change  in  density 
technique.  All  of  the  average  water  retention 
values  from  fresh  snow  on  level  ground  ranged 
from  0  to  5%  by  volume.  About  2/3  of  these 
values  were  2%  or  less.  Concurrent  application  of 
dyed  water  suggests  that  relatively  little  (less  than 
20  %)  of  the  snow  volume  conducted  water.  Other 
observations  indicated  that  cold  content  was  not 
fully  satisfied  before  water  left  a  given  snow  layer 
and  that  losses  from  water  input  continued  long 
after  snowpack  outflow  started  as  the  wetted 
volume  increased.  (See  also  W90- 10434)  (Author's 
abstract) 
W90- 10477 


PRECIPITATION  MEASURED  BY  DUAL 
GAGES,  WYOMING-SHIELDED  GAGES,  AND 
IN  A  FOREST  OPENING. 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Laramie,  WY.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  2B. 
W90- 10478 


SEASONAL  AND  INTERANNUAL  OBSERVA- 
TIONS AND  MODELING  OF  THE  SNOWPACK 
ON  THE  ARCTIC  COASTAL  PLAIN  OF 
ALASKA  USING  SATELLITE  DATA. 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Hydrological  Sciences  Branch. 
D.  K.  Hall,  A.  T.  C.  Chang,  and  J.  L.  Foster. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  521-529,  5  fig, 
2  tab,  15  ref. 

Descriptors:  'Alaska,  'Arctic  zone,  'Cold  regions, 
'Data  acquisition,  'Model  studies,  'Remote  sens- 
ing, 'Satellite  technology,  'Snowpack,  Micro- 
waves, Radiometry,  Snow  accumulation. 

Measurement  of  approximate  snow  extent  and 
depth  on  a  global  scale  is  possible  using  passive 
microwave  data  from  the  Nimbus-7  Scanning  Mul- 
tichannel Microwave  Radiometer  (SMMR).  Im- 
provement of  snow  depth  measurement  is  depend- 
ent partly  upon  the  ability  to  recognize  the  influ- 
ence of  snow  structure  on  microwave  signatures. 
Multiple  linear  correlations  of  microwave  bright- 
ness temperature  (TB)  from  the  SMMR,  snow 
depth  and  air  temperature  have  been  performed  for 
the  Arctic  Costal  Plain  of  Alaska.  The  portion  of 
the  TB  variability  that  can  not  be  explained  by 
snow  depth  and  air  temperature  is  most  likely  due 
to  physical  differences  in  the  snowpacks  among  the 
four  years  studied.  Results  from  a  snow  energy 
balance  model  show  that  the  temperature  profiles 
of  the  snowpacks  on  the  Arctic  Coastal  Plain  can 
be  quite  different  between  years.  The  depth  hoar 
layer  which  is  comprised  of  large  crystals  is  influ- 
enced by  the  snowpack  temperature  gradient.  The 
presence  and  the  variability  of  the  depth  hoar  layer 
may  be  detected  by  passive  microwave  satellite 
sensors  and  can  be  modeled  using  a  radioactive 
transfer  model  and  a  snow  energy  balance  model. 
(See  also  W90- 10434)  (Author's  abstract) 
W90- 10491 


OPERATIONAL  DEMONSTRATION  OF  MON- 
ITORING SNOWPACK  CONDITIONS  UTILIZ- 
ING DIGITAL  GEOSTATIONARY  SATELLITE 
DATA  ON  AN  INTERACTIVE  COMPUTER 
SYSTEM. 

National  Severe  Storms  Project,  Kansas  City,  MO. 
M.  W.  Allen,  and  F.  R.  Mosher. 
IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  531-540,  5  ref. 

Descriptors:  'Cold  regions,  'Computers,  'Remote 
sensing,  'Satellite  technology,  'Snow  accumula- 
tion, 'Snowmelt,  'Snowpack,  Climatology,  Data 
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acquisition,  Data  storage  and  retrieval,  Hydrologic 
budget,  Light  intensity,  Mapping,  Maps,  Seasonal 
variation. 

During  the  1985  snowmelt  season,  the  Satellite 
Field  Services  Station  (SFSS)  began  utilizing  CSIS 
(Centralized  Storm  Information  System)  capabili- 
ties to  derive  operational  digital  snow  cover  maps 
from  1  km  visible  GOES  data.  The  snow  cover 
mapping  technique  is  based  on  the  fact  that  snow 
cover  increases  the  brightness  of  a  land  area.  Snow 
free/cloud  free  sets  are  adjusted  to  account  for 
daily  and  seasonal  solar  illumination  angle  differ- 
ences between  the  reference  time  and  the  snow- 
mapping  time.  The  interactive  digital  snowcover 
mapping  with  1  km  visible  GOES  data  is  an  accu- 
rate, timely  and  cost-effective  means  of  acquiring 
basin  snowcover  area  to  assess,  allocate  and  fore- 
cast water  resources  from  snowmelt  runoff  due  to: 
the  ability  to  overcome  complexities  of  reflected 
light  on  various  types  of  terrain;  imagery  and  basin 
boundaries  can  be  accurately  registered;  pixel 
counting  is  a  fast,  accurate  and  reliable  measuring 
technique;  data  collection  is  more  reliable  and  fre- 
quent; cloud  contamination  can  be  minimized  more 
effectively;  up  to  30  snowcover  analyses  can  be 
completed  within  40  minutes  of  the  data  collection 
time;  digital  data  can  be  archived  easily  and  inex- 
pensively; analysis  only  cost  $140  per  100  sq  km/yr 
during  1985.  (See  also  W90-10434)  (Lantz-PTT) 
W90-10492 


APPLYING  A  SNOWMELT-RUNOFF  MODEL 
WHICH  UTILIZES  LANDSAT  DATA  IN 
UTAH'S  WASATCH  MOUNTAINS. 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Zool- 
ogy and  Entomology. 
W.  Miller. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  541-546,  5  fig, 
4ref. 

Descriptors:  "Cold  regions,  *Landsat  imagery, 
*Model  studies,  *Remote  sensing,  'Runoff, 
♦Snowmelt,  *Streamflow  forecasting,  American 
Fork  River,  Flood  peak,  Flow  discharge,  Hydro- 
graphs,  Hydrologic  models,  Satellite  technology, 
Simulation  analysis,  Utah. 

The  Martinec-Rango  Snowmelt-Runoff  Model 
(SRM)  was  applied  to  the  130  sq  km  American 
Fork,  Utah,  basin  in  order  to  simulate  the  daily 
streamflow.  The  year  1983  was  chosen  to  be  inves- 
tigated because  of  the  record-breaking  snowpack 
and  peak  discharges  which  uniquely  tested  the 
model.  Landsat  images  were  used  to  determine  the 
snow  cover  areas  within  the  basin  zones.  While  all 
model  parameters  were  generally  within  the  sug- 
gested numerical  range  and  temporal  sequence, 
some  variations  were  necessary  in  order  to  gener- 
ate the  best  correspondence  between  simulated  and 
measured  discharges.  Because  the  recession  coeffi- 
cient is  a  function  of  historical  streamflow  data,  an 
extensive  analysis  was  required  in  order  to  approxi- 
mate the  all-time  maximum  flowrate.  The  simula- 
tion accuracy  was  very  good  as  evidenced  by  the 
high  hydrograph  visual  correspondence,  the  large 
daily  discharge  value,  and  the  small  runoff  volume 
value  of  3.7%.  These  statistics  are  in  line  with 
SRM  average  values  from  other  basins.  (See  also 
W90- 10434)  (Author's  abstract) 
W90-10493 


INITIATION  OF  SPRING  SNOWMELT  OVER 
ARCTIC  LANDS. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2C. 
W90- 10494 
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WATER-RESOURCES     ACTIVITIES,     SOUTH 
CAROLINA  DISTRICT,  1987-88. 
Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 


For  primary  bibliographic  entry  see  Field  9C. 
W90-09515 


FLOOD  OF  DECEMBER  25,  1987,  IN  MILL- 
INGTON,  TENNESSEE  AND  VICINITY. 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  G.  Lewis,  and  C.  R.  Gamble. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    89-4019, 
1989.  2  sheets,  9  ref  (map  report). 

Descriptors:  *Flood  peak,  'Flooding,  'Floods, 
♦Maps,  *Tennessee,  Flood  frequency,  Water 
depth. 

Intense  rainfall  totaling  9.2  in.  in  a  12-hour  period 
on  December  24-25,  1987,  and  14.8  in  for  the 
period  December  24-27  caused  record  floods  in 
Millington,  Tennessee  and  vicinity.  The  peak  dis- 
charge of  Big  Creek  at  Raleigh-Millington  Road 
was  almost  twice  the  discharge  of  the  100-year 
flood  discharge  and  that  of  Loosahatchie  River 
near  Arlington  was  about  equal  to  the  50-year 
flood  discharge.  The  inundated  area  and  flood 
elevations  are  depicted  on  a  map  of  Millington, 
Tennessee  and  vicinity.  Water  surface  profiles  for 
the  peak  of  December  25,  1987,  for  Loosahatchie 
River,  Big  Creek,  Royster  Creek,  North  Fork 
Creek,  Casper  Creek,  and  an  unnamed  tributary  to 
Big  Creek  are  shown.  Flood  damages  and  cleanup 
costs  for  this  record  flood  have  been  estimated  at 
about  $9.2  million.  (USGS) 
W90-09527 


WATER      RESOURCES      DATA,      ARIZONA, 
WATER  YEAR  1988. 
Geological  Survey,  Tucson,  AZ. 
F.  C.  Boner,  W.  B.  Garrett,  and  A.  D.  Konieczki. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-182619. 
Price  codes:  A18  in  paper  copy,  A03  in  microfiche. 
USGS  Water-Data  Report  AZ-88-1  (WRD/HD- 
89/284),  1989.  391p.  Prepared  in  cooperation  with 
the   State  of  Arizona  and   with  other  agencies. 

Descriptors:  'Arizona,  'Data  collections, 
'Groundwater,  'Hydrologic  data,  'Surface  water, 
'Water  quality,  Chemical  analysis,  Flow  rates, 
Gaging  stations,  Lakes,  Reservoirs,  Sampling  sites, 
Sediments,  Water  analysis,  Water  level,  Water 
temperature. 

Water  resources  data  for  the  1988  water  year  for 
Arizona  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  water 
quality  of  lakes  and  reservoirs;  water  levels  of 
observation  wells;  and  quality  of  groundwater. 
This  report  contains  records  for  169  gaging  sta- 
tions, annual  peaks  for  24  crest-stage  partial-record 
stations,  and  discharge  measurements  at  5  miscella- 
neous sites;  contents  only  records  for  9  lakes  and 
reservoirs;  stage  and  contents  for  1  lake;  elevation 
only  for  1  streamflow  station;  20  supplementary 
records,  included  with  gaging  station  records,  con- 
sisting of  monthend  or  monthly  stage,  contents, 
and  evaporation  of  lakes  and  reservoirs,  diversions, 
and  return  flows;  water  quality  records  for  39 
continuous-record  stations  and  7  miscellaneous 
sites;  water  level  for  1,585  observation  wells;  and 
water-quality  data  for  water  from  276  wells.  These 
data  represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  Federal  and  State  Agencies  in 
Arizona.  (See  also  W90-06279)  (USGS) 
W90-09531 


WATER  RESOURCES  DATA,  WASHINGTON, 
WATER  YEAR  1988. 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

M.  B.  Miles,  W.  D.  Wiggins,  G.  P.  Ruppert,  R.  L. 
Blazs,  and  L.  L.  Reed. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-185919. 
Price  codes:  A18  in  paper  copy,  A03  in  microfiche. 
USGS  Water-Data  Report  WA-88-1  (WRD/HD- 
90/239),  1989.  471  p.  Prepared  in  cooperation  with 
the  State  of  Washington  and  with  other  agencies. 


Descriptors:  'Data  collections,  'Groundwater, 
'Hydrologic  data,  'Surface  water,  'Washington, 
'Water  quality,  Chemical  analysis,  Flow  rates, 
Gaging  stations,  Lakes,  Reservoirs,  Sampling  sites, 
Sediments,  Water  analysis,  Water  level,  Water 
temperature. 

Water  resources  data  for  the  1988  water  year  for 
Washington  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  water 
quality  of  lakes  and  reservoirs;  and  water  levels  of 
wells.  This  report  contains  records  for  202  gaging 
stations,  stage  only  records  for  6  gaging  stations; 
stage  and  (or)  contents  for  38  lakes  and  reservoirs; 
water  quality  for  28  streamflow-gaging  stations, 
and  9  ungaged  streamsites;  water  levels  for  77 
observation  wells;  and  water  quality  for  1  observa- 
tion well.  Also  included  are  data  for  13  crest-stage 
partial-record  stations  and  112  partial-record  or 
miscellaneous  streamflow  stations.  Locations  of 
these  sites  are  shown.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Washington.  (See 
also  W90-05262)  (USGS) 
W90-09532 


REVIEW  OF  EDGEMATCHING  PROCEDURES 
FOR  DIGITAL  CARTOGRAPHIC  DATA  USED 
IN  GEOGRAPHIC  INFORMATION  SYSTEMS 

(GIS). 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
D.  D.  Nebert. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-579,  1989.  12p,  1  fig,  3  ref. 

Descriptors:  'Digital  map  data,  'Edge-matching, 
'Geographic  information  systems,  'Hydrography, 
'Mapping,  Digital  line  graph,  Northwest  rivers 
study,  Pacific  Northwest,  Spatial  data  base. 

In  the  process  of  developing  a  continuous  hydro- 
graphic  data  layer  for  water  resources  applications 
in  the  Pacific  Northwest,  map-edge  discontinuities 
in  the  U.S.  Geological  Survey  1 :  100,000-scale  digi- 
tal data  that  required  application  of  computer- 
assisted  edgematching  procedures  were  identified. 
The  spatial  data  sets  required  by  the  project  must 
have  line  features  that  match  closely  enough  across 
map  boundaries  to  ensure  full  line  topology  when 
adjacent  files  are  joined  by  the  computer.  Auto- 
mated edgematching  techniques  are  evaluated  as  to 
their  effects  on  positional  accuracy.  Interactive 
methods  such  as  selective  node-matching  and  on- 
screen editing  are  also  reviewed.  Interactive  proce- 
dures complement  automated  methods  by  allowing 
supervision  of  edgematching  in  a  cartographic  and 
hydrologic  context.  Common  edge  conditions  en- 
countered in  the  preparation  of  the  Northwest 
Rivers  data  base  are  described,  as  are  recommend- 
ed processing  solutions.  Suggested  edgematching 
procedures  for  1: 100,000-scale  hydrography  data 
are  included  in  an  appendix  to  encourage  consist- 
ent processing  of  this  theme  on  a  national  scale. 
(USGS) 
W90-09536 


GROUND-WATER    LEVELS    IN    ARKANSAS, 
SPRING  1989. 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09540 


HYDROLOGY  AND  SEDIMENTOLOGY  MOD- 
ELLING ON  ILLINOIS  AGRICULTURAL  WA- 
TERSHEDS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-09553 


SOIL  WATER  BALANCE  AND  DRY  MATTER 
PRODUCTION  MODEL:  I.  SOIL  WATER  BAL- 
ANCE OF  OAT. 

Institute  of  Hydrology,  Wallingford  (England). 
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For   primary   bibliographic   entry   see   Field   2G. 
W90-09588 


PUMPMOD:   A   SIMULATION   MODEL   FOR 
MULTIPUMP  RICE  IRRIGATION  SYSTEMS. 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).   Water  Management  Dept. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-O9652 


EMPIRICAL  MODEL  OF  THE  RELATION- 
SHIP BETWEEN  IRRIGATION  AND  THE 
VOLUME  OF  WATER  COLLECTED  IN  SUB- 
SURFACE DRAINS. 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Resource 

Economics. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-09658 


MULTISTAGE    SCREENING    PROCESS    FOR 
RIVER  BASIN  PLANNING. 

EA  Engineering,  Science,  and  Technology,  Inc., 

Lincoln,  NE. 

For  primary  bibliographic  entry  see  Field  6A. 

W90-09667 


PRACTICAL    DETERMINATION    OF    HYPO- 
THETICAL FLOODS. 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-09672 


ENVIRONMENTAL  SUPPORT  SYSTEM  FOR 
ESTUARINE  WATER-QUALITY  MANAGE- 
MENT. 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
For   primary   bibliographic   entry   see   Field    5G. 
W90-09674 


EFFECTS  OF  CHANGES  IN  TURBIDITY  AND 
PHOSPHATE  INFLUX  ON  THE  ECOSYSTEM 
OF  THE  EMS  ESTUARY  AS  OBTAINED  BY  A 
COMPUTER  SIMULATION  MODEL. 

Groningen   Rijksuniversiteit  (Netherlands).   Dept. 

of  Marine  Biology. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-09686 


CADMIUM  AND  COPPER  ACCUMULATION 
IN  THE  COMMON  MUSSEL  MYTILUS 
EDULIS  IN  THE  WESTERN  SCHELDT  ESTU- 
ARY: A  MODEL  APPROACH. 

Rijkswaterstaat,  The  Hague  (Netherlands).  Div.  of 

Tidal  Waters. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09690 


MATHEMATICAL  MODEL  FOR  137CS 
UPTAKE  AND  RELEASE  BY  FILAMENTOUS 
ALGAE. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09698 


MODELS,  FIELD  STUDIES,  LABORATORY 
EXPERIMENTS:  AN  INTEGRATED  AP- 
PROACH TO  EVALUATE  THE  ENVIRON- 
MENTAL FATE  OF  ATRAZINE  (S-TRIAZINE 
HERBICIDE). 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-09715 


SIMPLE  MODEL  TO  EVALUATE  HERBICIDE 
FATE  IN  THE  AIR-WATER-SOIL  SYSTEM. 

Consiglio  Nazionale  delle  Ricerche,  Pisa  (Italy). 

1st.  per  la  Chimica  del  Terreno. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09716 


PESTICIDE  RESIDUES  IN  THE  PO  RIVER 
WATERSHED:  APPLICATION  OF  A  MATHE- 
MATICAL MODEL. 

Universita  Cattolica  del   Sacro  Cuore,   Piacenza 

(Italy).  Facolta  di  Agraria. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09717 


SCATTERING  ANALOG  FOR  INFILTRATION 
IN  POROUS  MEDIA. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Centre  for  En- 
vironmental Mechanics. 

For  primary  bibliographic  entry  see  Field  2G. 
W90-09746 


MATHEMATICAL  MODELS  WITHIN  RIVER 
BASIN  MANAGEMENT-AN  OVERVIEW. 

Valtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
land). Reaktorilaboratorio. 
For  primary  bibliographic  entry  see  Field  6A. 
W90-09768 


FLOOD  HYDROGRAPH  ESTIMATION  FROM 
ARID  CATCHMENT  MORPHOLOGY. 

Sultan  Qaboos  Univ.,  Muscat  (Oman).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-09775 


ANALYSIS  OF  AN  AQUIFER-WATER  TABLE 
AQUITARD  SYSTEM. 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-09799 


THEORETICAL  STUDY  OF  THE  WET  RE- 
MOVAL OF  ATMOSPHERIC  POLLUTANTS. 
PART  IV:  THE  UPTAKE  AND  REDISTRIBU- 
TION OF  AEROSOL  PARTICLES  THROUGH 
NUCLEATION  AND  IMPACTION  SCAVENG- 
ING BY  GROWING  CLOUD  DROPS  AND  ICE 
PARTICLES. 

Mainz  Univ.  (Germany,  F.R.).  Meteorological 
Inst. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-09801 


EVIDENCE  OF  DETERMINISTIC  CHAOS  IN 
THE  PULSE  OF  STORM  RAINFALL. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-09802 


POSSIBILITIES  AND  LIMITATIONS  OF 
RAINFALL  ANALYSIS  FOR  PREDICTING 
CROP-AVAILABLE  WATER  (UNCERTAIN- 
TIES IN  THE  LENGTH  OF  THE  RAINY 
SEASON). 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09812 


SIMPLIFIED  SOIL-WATER  BALANCE 
MODELS  TO  PREDICT  CROP  TRANSPIRA- 
TION. 

Washington  State  Univ.,  Pullman.  Dept.  of  Agron- 
omy and  Soils. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09813       . 


INTERPRETING  THE  RESULTS  FROM  SIMU- 
LATED DROUGHT  EXPERIMENTS. 

Reading  Univ.  (England).  Dept.  of  Applied  Statis- 
tics. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-09814 


CALCULATED  SOIL-WATER  BALANCES  AS 
TOOLS  TO  EVALUATE  CROP  PERFORM- 
ANCE IN  DROUGHT-PRONE  REGIONS. 

Commonwealth  Scientific  and  Industrial  Research 


Organization,  Lyneham  (Australia).  Div.  of  Wild- 
life and  Rangelands  Research. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09815 


APPLICATIONS  OF,  AND  LIMITATIONS  TO, 
CROP  GROWTH  SIMULATION  MODELS  TO 
FIT  CROPS  AND  CROPPING  SYSTEMS  TO 
SEMI-ARID  ENVIRONMENTS. 

Florida  Univ.,  Gainesville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-09817 


CURRENT  STATUS  OF  THE  EQ3/6  SOFT- 
WARE PACKAGE  FOR  GEOCHEMICAL  MOD- 
ELING. 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-09854 


GEOCHEMICAL    MODELING    OF    WATER- 
ROCK  INTERACTIONS  USING  SOLMINEQ.88. 

Alberta  Research  Council,  Edmonton. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09855 


APPLICATION  OF  THE  PITZER  EQUATIONS 
TO  THE  PHREEQE  GEOCHEMICAL  MODEL. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09856 


RECONSTRUCTION  OF  REACTION  PATH- 
WAYS IN  A  ROCK-FLUID  SYSTEM  USING 
MINTEQ. 

Baker  (F.G.)  Associates,  Golden,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-09857 


EVOLUTION  OF  DISSOLUTION  PATTERNS: 
PERMEABILITY  CHANGE  DUE  TO  COUPLED 
FLOW  AND  REACTION. 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09862 


MODELING  DYNAMIC  HYDROTHERMAL 
PROCESSES  BY  COUPLING  SULFUR  ISO- 
TOPE DISTRIBUTIONS  WITH  CHEMICAL 
MASS  TRANSFER:  APPROACH. 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09863 


NUMERICAL  SIMULATION  OF  COADSORP- 
TION  OF  IONIC  SURFACTANTS  WITH  INOR- 
GANIC IONS  ON  QUARTZ. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09866 


CONSTANT-CAPACITANCE  SURFACE  COM- 
PLEXATION  MODEL:  ADSORPTION  EN 
SILICA-IRON  BINARY  OXIDE  SUSPENSIONS. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-09867 


COAGULATION  OF  IRON  OXIDE  PARTICLES 
IN  THE  PRESENCE  OF  ORGANIC  MATERI- 
ALS: APPLICATION  OF  SURFACE  CHEMI- 
CAL MODEL. 

California  Inst,  of  Tech.,  Pasadena.  W.M.   Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-09869 
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EXPERT  SYSTEMS  TO  SUPPORT  GEO- 
CHEMICAL  MODELING. 

Ground  Water  Geochemistry,  Houston,  TX. 

F.  J.  Pearson,  B.  S.  Jensen,  and  A.  Haug. 

IN:  Chemical  Modeling  of  Aqueous  Systems  II. 

American    Chemical    Society,    Washington,    DC. 

1990.  p  330-338.  1  fig,  3  ref. 

Descriptors:  *Computer  models,  *Computer  pro- 
grams, *Expert  systems,  'Geochemistry,  'Ground- 
water, 'Minerals,  'Model  studies,  Aquifers,  Car- 
bonates, Chemical  reactions,  Dissolved  solids, 
Water  chemistry. 

Expert  judgments  on  the  reliability  of  water  analy- 
ses, appropriateness  of  minerals,  suitability  of  mod- 
eling program,  and  adequacy  of  thermochemical 
data  are  required  to  successfully  model  the  geo- 
chemistry of  groundwater.  Expert  systems  are 
computer  programs  based  on  the  concepts  of  artifi- 
cial intelligence  which  are  used  to  extract,  struc- 
ture and  make  accessible  the  knowledge  of  human 
experts  in  a  particular  field.  A  prototype  system 
was  constructed  to  provide  expert  knowledge  to 
those  performing  routine  geochemical  modeling  of 
groundwater.  The  goal  of  the  system  is  to  assess 
how  well  the  analysis  of  a  water  sample  represents 
the  chemistry  of  the  groundwater  from  which  it 
was  taken.  The  system  includes  information  re- 
quired to  make  that  assessment  organized  in  a 
structure  suitable  for  use  with  a  commercial  expert 
system  shell  program.  It  comprises  three  modules: 
a  main  module  for  data  input,  routine  tests  of 
analytical  data,  and  control  of  program  flow;  a 
carbonate  module  to  evaluate  the  amount  and  dis- 
tribution of  dissolved  carbonate  species;  and  a  satu- 
ration index  module  to  test  the  concentrations  of 
other  dissolved  constituents  against  the  modeled 
saturation  indices  of  minerals  containing  them. 
Two  enhancements  to  the  prototype  system  are 
envisioned:  complying  to  a  geochemical  model  so 
the  system  can  itself  test  the  effects  of  adjusting 
analytical  data,  and  including  a  facility  for  the 
expert  system  to  select  minerals  likely  to  influence 
the  chemistry  of  water  in  aquifers  of  interest.  (See 
also  W90-09846)  (Author's  abstract) 
W90-09872 


NUMERICAL  MODELING  OF  PLATINUM  EH 
MEASUREMENTS  BY  USING  HETEROGENE- 
OUS ELECTRON-TRANSFER  KINETICS. 

PTI  Environmental  Services,  Boulder,  CO. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-09873 


USE   OF  MODEL-GENERATED   FE(3+)   ION 

AcnvrnES  to  compute  eh  and  ferric 

OXYHYDROXIDE  SOLUBILITIES  IN  ANAER- 
OBIC SYSTEMS. 

Colorado    School    of  Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-09874 


QUANTITATIVE  STRUCTURE-ACTIVITY  RE- 
LATIONSHIP MODELS  FOR  PREDICTING 
AQUEOUS  SOLUBILITY:  COMPARISON  OF 
THREE  MAJOR  APPROACHES. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
ronmental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  2K. 
W90-09882 


SELECTED  BOREHOLE  GEOPHYSICAL 
LOGS  AND  DRILLERS'  LOGS,  NORTHERN 
COASTAL  PLAIN  OF  NEW  JERSEY. 

Geological  Survey,  West  Trenton,  NJ.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09888 


FLOOD  OF  JULY  1-2,  1987,  IN  NORTH-CEN- 
TRAL OHIO. 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-09891 


SUMMARY  OF  FLUVIAL-SEDIMENT  STUD- 
IES IN  OHIO,  THROUGH  1987. 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-09900 


DETERMINATION  OF  FLOOD  HYDRO- 
GRAPHS  FOR  STREAMS  IN  SOUTH  CAROLI- 
NA: VOLUME  1.  SIMULATION  OF  FLOOD 
HYDROGRAPHS  FOR  RURAL  WATERSHEDS 
IN  SOUTH  CAROLINA. 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-09901 


DISTRIBUTION  OF  WELLS  IN  THE  CENTRAL 
PART  OF  THE  WESTERN  SAN  JOAQUIN 
VALLEY,  CALIFORNIA. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  M.  Gronberg,  K.  Belitz,  and  S.  P.  Phillips. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   89-4158, 
1989.  5  lp,  13  fig,  11  tab,  9  ref. 

Descriptors:  'California,  'Coast  Range  Alluvium, 
'Geohydrology,  'Hydrogeology,  'Water  level, 
'Water  resources  data,  'Wells,  San  Joaquin 
Valley,  Sierran  sand. 

Information  from  5,860  wells  in  the  central  part  of 
the  western  San  Joaquin  Valley,  California,  was 
collected  from  several  sources  and  compiled  into  a 
common  data  base.  Only  2,547  wells  had  sufficient 
information  for  classification  into  four  categories 
based  on  the  hydrogeology:  wells  perforated  in  the 
semiconfined  zone  at  depths  less  than  or  equal  to 
50  ft,  wells  perforated  in  the  semiconfined  zone  at 
depths  greater  than  50  ft,  wells  perforated  in  the 
semiconfined  and  confined  zones,  and  wells  perfo- 
rated only  in  the  confined  zone.  Additionally, 
wells  perforated  in  the  semiconfined  zone  at  depths 
greater  than  50  ft  were  classified  by  the  type  of 
deposits  in  which  they  were  perforated  (Coast 
Range  alluvium  or  Sierran  sand).  A  computerized 
data  base  system  was  developed  to  manage  well 
information,  and  to  facilitate  characterizing  the 
nature  and  distribution  of  the  wells.  Wells  perforat- 
ed in  the  semiconfined  zone  at  depths  less  than  or 
equal  to  50  ft  are  evenly  distributed  over  part  of 
the  study  area  underlain  by  shallow  groundwater. 
These  wells  generally  are  used  as  observation 
wells.  Most  wells  perforated  in  the  semiconfined 
zone  at  depths  greater  than  50  ft  are  perforated  in 
the  Sierran  sand.  This  concentration  of  wells  indi- 
cates a  tendency  for  using  the  Sierran  sand,  where 
it  exists,  as  a  source  of  water.  There  are  533  wells 
perforated  in  both  the  semiconfined  and  confined 
zones  and  410  wells  perforated  only  in  the  con- 
fined zone.  Most  of  these  wells  are  upslope  of  the 
valley  trough  in  areas  where  the  Sierran  sand  is 
not  present.  Wells  perforated  only  in  the  confined 
zone  are  concentrated  near  the  creeks.  (USGS) 
W90-09904 


DESIGN  OF  SMALL  COMMUNITY  SEWAGE 
SYSTEMS  WITH  MICROCOMPUTERS. 

University  of  Southwestern  Louisiana,  Lafayette. 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry   see   Field   5D. 

W90-09935 


INTERFACE     BETWEEN     ESTUARIES     AND 

SEAS. 

Manchester  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2L. 
W90-09995 


WATER  QUALITY  MODELING  OF  REGULAT- 
ED STREAMS. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10000 


ARCTIC  WATER  AVAILABILITY:  DATA 
BASES  TO  MEET  PRESENT  AND  FUTURE 
NEEDS. 

Bureau    of   Land    Management,    Fairbanks,    AK. 
Arctic  District. 
J.  C.  Mellor. 

IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  71-78.  4  fig, 
14  ref. 

Descriptors:  'Alaska,  'Arctic,  'Databases,  *Hy- 
drologic  data  collections,  'Surface  water  availabil- 
ity, 'Surface  water  data,  'Water  resources  devel- 
opment, 'Water  resources  management,  Beaufort 
Sea  Fisheries  Synthesis,  Channel  morphology, 
Lake  fisheries,  North  Slope  Borough  Geographic 
Informati,  Seasonal  variation. 

Surface  water  appears  to  be  abundant  on  the  Alas- 
kan Arctic  Coastal  Plain  during  summer  months. 
During  the  winter,  however,  the  majority  of  this 
water  turns  to  ice  in  the  myriad  of  shallow  coastal 
plain  lakes.  Rivers  also  freeze  to  the  bottom  except 
in  isolated  deep  pools.  The  challenge  is  to  find 
sufficient  late-winter  water  to  meet  development 
needs  while  assuring  a  minimum  of  environmental 
conflicts  with  overwintering  fishery  resources.  En- 
vironmental assessment  of  proposed  water  sources 
near  oil  and  gas  exploratory  wells  has  been  expen- 
sive. Summer  field  examination  was  necessary 
since  data  was  either  lacking  or  inaccessible  for 
arctic  lakes  and  rivers.  New  regional  databases, 
such  as  the  Beaufort  Sea  Fisheries  Synthesis  and 
regional  inventories  of  river  channel  depths,  lake 
depths,  and  subsistence  uses,  such  as  the  North 
Slope  Borough  Geographic  Information  Systems, 
have  been  developed.  These  databases  can  provide 
more  timely,  accurate  and  cost-efficient  environ- 
mental assessments.  Lake  and  river  depth  data  are 
helping  those  who  need  water  to  find  adequate 
sources  that  have  the  least  potential  for  conflicts 
with  fisheries.  (See  also  W90- 10068)  (Author's  ab- 
stract) 
W90- 10071 


HYDROGEOLOGIC  INVESTIGATIONS  CON- 
DUCTED TO  ESTIMATE  GROUND  WATER 
FLOW  RATES  INTO  A  SURFACE  MINING  PIT 
USING  A  COMPUTER  MODEL. 

Davis  (Ken  E.)   Associates,   Baton  Rouge,   LA. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-10072 


MONTE  CARLO  SIMULATIONS  OF  UNSATU- 
RATED FLOW  THROUGH  LAYERED  VOL- 
CANIC TUFFS  AT  YUCCA  MOUNTAIN, 
NEVADA. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10098 


ESTIMATING  EXTREME  EVENTS:  LOG 
PEARSON  TYPE  3  DISTRIBUTION. 

Saint  Johns  River  Water   Management  District, 

Palatka,  FL. 

D.  V.  Rao. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.   1988.  p  291- 

304,  3  fig,  9  tab,  27  ref,  append. 

Descriptors:  'Estimating  equations,  'Flood  fore- 
casting, 'Log  Pearson  distribution,  'Mathematical 
studies,  'Probabilistic  process,  'Probability  distri- 
bution, 'Weather  forecasting,  Flood  control, 
Floods,  Forecasting,  Frequency  analysis,  Iowa, 
Statistical  analysis,  Statistical  methods. 

The  common  technique  for  estimating  extreme  hy- 
drologic  events  consists  of  choosing  an  appropriate 
probability  distribution  and  fitting  it  to  sample  data 
by  one  of  the  available  statistical  procedures. 
Sample  data  comprise  observed  annual  maximum 
or  minimum  values.  Several  probability  distribu- 
tions have  been  used  to  determine  frequencies  of 
hydrologic   variables.   These  vary   in   complexity 
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from  the  simple  two-parameter  extreme  value  dis- 
tribution to  the  five-parameter  Wadebly  distribu- 
tion. A  distribution  widely  recommended  for  use  is 
log  Pearson.  The  log  Pearson  is  a  three-parameter 
probability  distribution.  In  1967,  the  US  Water 
Resources  Council  recommended  the  use  of  log 
Pearson  distribution  for  estimating  frequencies  of 
flood  flows.  Intensive  research  by  numerous  inves- 
tigators since  then  contributed  to  both  develop- 
ment of  alternative  fitting  methods  for  log  Pearson 
and  greater  understanding  of  the  statistics  of  fre- 
quency analysis.  Log  Pearson  shows  that  distribu- 
tion can  also  be  fitted  through  the  moments  of  real 
data.  Log  Pearson  statistical  parameters  were  com- 
puted for  the  annual  flood  flow  data  (1903-1972), 
for  Cedar  River  at  Cedar  Rapids,  Iowa.  (See  also 
W90-10104)  (Mertz-PTT) 
W90-10113 


IUH  OF  GENERAL  HYDROLOGIC  SYSTEM 
MODEL. 

Anna  Univ.,  Madras  (India). 

V.  C.  Kulandaiswamy. 

IN:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.   1988.  p  325- 

368,  40  fig,  3  tab,  79  ref. 

Descriptors:  *Computer  models,  *Hydrologic 
models,  'Model  studies,  *Rainfall-runoff  relation- 
ships, *River  forecasting,  *Runoff  forecasting, 
*Unit  hydrographs,  Flood  forecasting,  Forecast- 
ing, Infiltration,  Land  use,  Model  testing,  Perform- 
ance evaluation,  Runoff,  Streamflow,  Watersheds. 

The  performance  of  nonlinear  surface  runoff 
models  is  good  in  a  few  cases  but  in  most  instances 
the  results  are  not  satisfactory.  The  unsatisfactory 
results  may  be  due  to  treating  certain  parameters  as 
constants  or  to  the  method  of  their  determination. 
It  is  necessary  to  look  for  an  approach  which 
considers  the  nonlinearity  of  the  rainfall  excess/ 
surface  runoff  relationship,  at  least  indirectly.  At- 
tempts to  formulate  a  general  hydrologic  system 
(GHS)  model,  study  the  variation  of  model  param- 
eters with  known  characteristics,  and  study  the 
variation  of  the  instantaneous  unit  hydrograph 
(IUH),  making  use  of  the  linear  systems  approach 
are  presented.  The  GHS  model,  since  its  formula- 
tion two  decades  ago,  is  still  being  actively  pur- 
sued by  researchers.  The  outstanding  merit  of  the 
model  has  been  its  general  storage  relationship  that 
can  model  the  transformation  in  almost  all  phases 
of  the  runoff  cycle,  such  as  infiltration,  surface 
runoff,  and  routing  through  the  stream.  Hence,  it 
can  provide  a  powerful  alternative  to  modeling  the 
rainfall-runoff  relationship  for  the  basin  itself.  On  a 
long  term  basis,  basin  transformation  can  also  be 
detected  and  modeled  for  use  in  prediction.  But  the 
model  has  been  adopted  only  hesitantly  because  of 
its  requirement  for  a  fast  computational  facility. 
Hence,  a  simpler  three-parameter  version  of  the 
same  model,  capable  of  being  tackled  by  calcula- 
tors, is  provided  and  recommended.  This  GHS 
model  helps  to  route  the  flood  through  a  channel 
reach  and  reproduces  the  outflow  hydrograph 
very  satisfactorily.  Its  use  in  river  forecasting  is 
thus  demonstrated.  The  continuation  of  basin  rout- 
ing and  channel  routing,  both  based  on  the  general 
storage  equation,  is  found  to  forecast  the  stream- 
flow  accurately,  enabling  flow  prediction  in  large 
drainage  basins.  When  applied  to  various  water- 
sheds in  transitional  stages,  this  model  predicts  the 
hydrologic  characteristics  altered  by  changed  land 
use  effects.  (See  also  W90-10104)  (Mertz-PTT) 
W90-10115 


MODELLING  THE  EFFECT  OF  DEPTH  ON 
FURROW  INFILTRATION. 

Universidade  Federal  do  Ceara,  Fortaleza  (Brazil). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-10120 


MODELING     ORGANIC      POLLUTION      OF 
STREAMS. 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10126 


SIMULATION  MODEL  USE  FOR  ANALYZING 
DECISION  VARIABLES  IN  MULTIPUMP 
RICE  IRRIGATION  SYSTEM  OPERATION. 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).  Water  Management  Dept. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-10160 


MAPPING  OF  IRRIGATION  NEED  BASED  ON 
COMPUTERIZED  SOIL  AND  CLIMATIC 
DATA. 

Copenhagen  Univ.  (Denmark).  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  6D. 
W90-10164 


PREDICTION  OF  MINERAL  SOLUBILITIES 
IN  NATURAL  WATERS:  A  CHEMICAL  EQUI- 
LIBRIUM MODEL  FOR  THE  NA-K-CA-MG- 
CL-S04-H20  SYSTEM  AT  TEMPERATURES 
BELOW  25  DEGREES. 

Calgary  Univ.  (Alberta).  Dept.  of  Geology  and 
Geophysics. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-10239 


INFLUENCE  OF  THE  HYDRAULIC  CHARAC- 
TERISTICS OF  RIVER  REACHES  ON  THE 
PROPAGATION  OF  FLOOD  PEAKS  (INFLU- 
ENCE DES  CARACTERISTIQUES  HYDRALI- 
QUES  DES  BIEFS  SUR  LA  PROPAGATION 
DES  POINTES  DE  CRUE). 
For  primary  bibliographic  entry  see  Field  2E. 
W90- 10329 


FLUPOL:  A  MODEL  TO  FORECAST  FLOW 
RATES  AND  FLOWS  OF  POLLUTANTS  IN 
WATER  DRAINAGE  NETWORKS  DURING 
RAIN-CALIBRATION  AND  VALIDATION 
(FLUPOL:  MODELE  DE  PREVISION  DES 
DEBITS  ET  DES  FLUX  POLLUANTS  EN  RE- 
SEAUX  D'ASSAINISSEMENT  PAR  TEMPS  DE 
PLUIE,  CALAGE  ET  VALIDATION). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10330 


MODELLING    GEOMORPHOLOGICAL    SYS- 
TEMS. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-10334 


REVIEW  OF  THE  BASES  OF  GEOMORPHO- 
LOGICAL MODELLING. 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-10335 


COMPUTER  SIMULATION  IN  GEOMORPHO- 
LOGY. 

Logica  Ltd.,  Cobham  (England). 

For  primary  bibliographic  entry  see  Field  2J. 

W90- 10348 


MODEL  ESTIMATES  OF  PROVINCIAL  SCALE 
ATMOSPHERIC  SULPHUR  DIOXIDE  (S02) 
AND  OXIDES  OF  NITROGEN  (NOX)  IN  AL- 
BERTA. 

McVehil-Monnet    Associates,    Inc.,    Englewood, 

CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10355 


NEW  APPROACHES  TO  USING  MATHEMAT- 
ICAL PROGRAMMING  FOR  RESOURCE  AL- 
LOCATION. 

Harvard  Univ.,  Cambridge,  MA. 

For  primary  bibliographic  entry  see  Field  3F. 

W90- 10368 


RECENT  TRENDS  AND  REGIONAL  DIFFER- 
ENTIATION OF  SNOW  VARIATION  IN 
CHINA. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst, 
of  Glaciology  and  Geocryology. 


For  primary  bibliographic  entry  see  Field  2C. 
W90-10375 


MATHEMATICAL  MODEL  OF  SNOWMELT 
AND  WATER  PERCOLATION  PROCESSES  IN 
SNOW  AND  FIRN. 

Moscow  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  2C. 

W90- 10376 


ANALYSIS  OF  THE  WATER  BALANCE  AND 
THE  WATER  RESOURCES  IN  THE  MOUN- 
TAINOUS HEIHE  RIVER  BASIN. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst. 

of  Glaciology  and  Geocryology. 

For  primary  bibliographic  entry  see  Field  2A. 

W90-10381 


SIMULATION  OF  THE  STOCHASTIC  PROC- 
ESSES OF  MELT  RUNOFF  FROM  HEIGOU 
GLACIER  ON  MOUNT  BOGEDA,  CHINA. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst. 

of  Glaciology  and  Geocryology. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-10382 


ANALYSIS  OF  A  290- YEAR  NET  ACCUMULA- 
TION TIME  SERIES  FROM  MOUNT  LOGAN, 
YUKON. 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

For  primary  bibliographic  entry  see  Field  2C. 

W90-10383 


TIME-SERIES  ANALYSIS  OF  MASS  BALANCE 
AND  LOCAL  CLIMATIC  RECORDS  FROM 
FOUR  NORTHWESTERN  NORTH  AMERICAN 
GLACIERS. 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2C. 
W90- 10386 


NUMERICAL  CLASSIFICATION  OF  GLA- 
CIERS IN  CHINA  BY  MEANS  OF  GLACIOLO- 
GICAL  INDICES  AT  THE  EQUILIBRIUM 
LINE. 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst. 

of  Glaciology  and  Geocryology. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-10387 


MATHEMATICAL  MODELS. 

Stavebni  Geologie,  Prague  (Czechoslovakia). 

For   primary   bibliographic   entry   see   Field   5G. 

W90-10393 


PROCEEDINGS  OF  THE  CONFERENCE  ON 
GEOSTATISTICAL,  SENSITIVITY,  AND  UN- 
CERTAINTY METHODS  FOR  GROUND- 
WATER FLOW  AND  RADIONUCLIDE  TRANS- 
PORT MODELING. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10404 


DETERMINISTIC  METHODS  FOR  SENSITIVI- 
TY AND  UNCERTAINTY  ANALYSIS  IN 
LARGE  SCALE  COMPUTER  MODELS. 

Oak  Ridge  National  Lab.,  TN.  Engineering  Phys- 
ics and  Mathematics  Div. 
B.  A.  Worley,  E.  M.  Oblow,  F.  G.  Pin,  R.  E. 
Maerker,  and  J.  E.  Horwedel. 
IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,    Sensitivity,    and    Uncertainty    Methods    for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.  1989.  p  135-154.  5  fig,  27  ref. 

Descriptors:  'Computer  models,  *Model  studies, 
'Sensitivity  analysis,  'Statistical  methods,  'Uncer- 
tainty,   Flow    models,    Performance    evaluation, 


192 


RESOURCES  DATA— Field  7 


Evaluation,  Processing  and  Publication — Group  7C 


Probability  distribution,  Radioactive  waste  dispos- 
al. 

The  fields  of  sensitivity  and  uncertainty  analysis 
have  traditionally  been  dominated  by  statistical 
techniques  when  large-scale  modeling  codes  are 
being  analyzed.  These  methods  are  able  to  estimate 
sensitivities,  generate  response  surfaces,  and  esti- 
mate response  probability  distributions  given  the 
input  parameter  probability  distributions.  Because 
the  statistical  methods  are  computationally  costly, 
they  are  usually  applied  only  to  problems  with 
relatively  small  parameter  sets.  Deterministic 
methods,  on  the  other  hand,  are  very  efficient  and 
can  handle  large  data  sets,  but  generally  require 
simpler  models  because  of  the  considerable  pro- 
gramming effort  required  for  their  implementation. 
Two  systems,  GRESS  and  ADGEN,  make  use  of 
computer  calculus  compilers  to  automate  the  im- 
plementation of  deterministic  sensitivity  analysis 
capability  into  existing  computer  models.  This  au- 
tomation removes  the  traditional  limitation  of  de- 
terministic sensitivity  methods.  The  Deterministic 
Uncertainty  Analysis  (DUA)  method  uses  deriva- 
tive information  as  a  basis  to  propagate  parameter 
probability  distributions  to  obtain  result  probability 
distributions.  The  deterministic  approach  to  sensi- 
tivity and  uncertainty  analysis  was  applied  to  a 
sample  problem  that  models  the  flow  of  water 
through  a  borehole.  The  sample  problem  was  used 
as  a  basis  to  compare  the  cumulative  distribution 
function  of  the  flow  rate  as  calculated  by  the 
standard  statistical  methods  and  the  DUA  method. 
The  DUA  method  gave  a  more  accurate  result 
based  upon  only  two  model  executions  compared 
to  fifty  executions  in  the  statistical  case.  (See  also 
W90-104O4)  (Author's  abstract) 
W90-10411 


SENSITIVITY  OF  WHITESHELL  GEOSPHERE 
MODELING  RESULTS  TO  DIMENSIONALITY 
(2-D/3-D)  OF  THE  COMPUTER  SIMULA- 
TIONS EMPLOYED. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-10413 


REPRESENTATIVE  ELEMENTS:  A  STEP  TO 
LARGE-SCALE  FRACTURE  SYSTEM  SIMULA- 
TION. 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-10415 


UNCERTAINTY  IN  FORECASTING  BREAK- 
THROUGH OF  FLUID  TRANSPORTED 
THROUGH  FRACTURES. 

Stanford  Univ.,  CA.  Dept.  of  Petroleum  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-10417 


EFFECT  OF  VARIABLE  FRACTURE  PERME- 
ABILITY/MATRIX PERMEABILITY  RATIOS 
ON  THREE-DIMENSIONAL  FRACTURED 
ROCK  HYDRAULIC  CONDUCTIVITY. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 10421 


THREE-DIMENSIONAL  GEOMETRIC  MOD- 
ELLING OF  A  FRACTURE  NETWORK. 

Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France). 
J.  P.  Chiles. 

IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  Battelle  Press,  Columbus,  Ohio.  1989.  p 
361-385.  17  fig,  48  ref. 

Descriptors:  'Fractal  mathematics,  'Fracture  per- 
meability, *Geohydrology,  'Geologic  fractures, 
•Geostatistics,  'Groundwater  movement,  'Mathe- 
matical models,  'Model  studies,  'Statistical  meth- 


ods, Computer  models,  Monte  Carlo  method,  Sim- 
ulation analysis,  Stochastic  models. 

Fluid-flow   studies  of  fractured   rocks  require  a 
three-dimensional   modeling  of  the   fracture  net- 
work. Because  the  complexity  of  reality  does  not 
allow  a  complete  description  of  the  actual  net- 
work, it  is  therefore  necessary  to  use  Monte  Carlo 
models.  Various  basic  models  can  be  used  depend- 
ing   on    the    situation:    random   infinite    fractures 
(planes),    random    finite    fractures    (polygons    or 
discs),   and   locally   self-similar  fractal   networks. 
Other  models  of  easy  simulation  can  be  derived  by 
mixing,  clustering,  and  regionalizing  the  param- 
eters. These  models  were  studied  with  an  emphasis 
on  the  determination  of  the  parameters  by  means 
of  morphological.    Statistical,    geostatistical,    and 
fractal  tools  that  can  be  used  with  one  dimensional 
data  (boreholes)  or  two-dimensional  data  (outcrops 
and  drift  walls).  The  parameters  of  the  3-D  models 
can  be  defined  from  1-D  and  2-D  surveying.  Simu- 
lation reproduces  the  stochastic  properties  of  the 
model  and  can  be  conditioned  to  the  actual  data. 
The  major  problem   is  probably   not   really   the 
generation   of  the   fracture   field,   but   the   huge 
number  of  fractures  that  can  be  generated  in  the 
medium-size  3-D  domain  and  the  impossibility  of 
taking  all  these  fractures  into  account  for  flow 
calculations  even  with  powerful  computers.  This 
problem  already  exists  if  each  fracture  is  consid- 
ered as  a  pair  of  parallel  plates,  and  moreover  if  the 
morphology  of  the  individual  fractures  is  taken 
into  account.  Two  approaches  can  be  followed. 
First,  to  try  to  define  an  equivalent  continuous 
medium  that  would  reproduce  the  flow  behavior 
of  the  fractures  of  the  first  structural  order;  but  the 
existence  of  this  medium  and  of  a  representative 
elementary  volume  remains  to  be  demonstrated.  If 
the  channels  can  be  simulated  (with  a  2-D  model 
similar  to  our  3-D  model;  the  problem  is  the  deter- 
mination of  its  parameters),  the  network  of  place 
elements  can  be  replaced  by  a  network  of  linear 
elements.  (See  also  W90- 10404)  (Chonka-PTT) 
W90- 10422 


APPLICATION  OF  STOCHASTIC  METHODS 
FOR  THE  SIMULATION  OF  SOLUTE  TRANS- 
PORT IN  DISCRETE  AND  CONTINUUM 
MODELS  OF  FRACTURED  ROCK  SYSTEMS. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 10425 


EQUIVALENT  PERMEABILITY  OF  STATISTI- 
CALLY SIMULATED  SINGLE  FRACTURES. 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 10426 


MUCK--A  NOVEL  APPROACH  TO  CO-KRIG- 
ING. 

Geostokos  Ltd.,  London  (England). 
I.  Clark,  K.  L.  Basinger,  and  W.  V.  Harper. 
IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal, Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.  1989.  p  473-493.  14  fig,  11  ref,  append. 

Descriptors:  'Aquifers,  'Geostatistics,  'Kriging, 
♦Multivariate  analysis,  'Statistical  analysis,  Esti- 
mating equations,  Geological  surveys,  Hydrologic 
data  collections,  Multivariate  Universal  Cokriging, 
Texas. 

Multivariate  geostatistical  estimation~'co-kriging'- 
has  been  used  in  practice  for  well  over  a  decade. 
The  technique  as  developed  by  Matheron  has  been 
documented  in  many  case  studies.  There  are  disad- 
vantages to  the  standard  approach,  however,  not 
the  least  of  which  is  that  the  variables  which  are 
measured  must  be  sited  at  the  same  geographical 
location.  For  example,  it  is  necessary  that  if  an 
exploration  project  is  considering  several  minerals, 
they  will  tend  to  measure  all  of  them  on  the  same 
samples.  There  are  cases  in  which  this  type  of 
information  is  not  available.  Indeed,  the  motivation 
for  using  a  multivariate  approach  may  be  to  specif- 


ically improve  estimation  in  areas  where  few  varia- 
bles have  been  measured.  A  variation  in  co-kriging 
was  carried  out  which  does  not  place  this  restric- 
tion on  the  modeling  and  estimation  processes.  A 
case  study  which  includes  the  complication  of 
strong  trend  was  undertaken  in  the  Pennsylvanian 
and  Wolfcamp  Aquifers  in  the  northern  portion  of 
Texas  in  the  Panhandle  region.  A  new  formulation 
of  the  cross  semivariogram  was  carried  out  that 
not  only  is  applicable  to  this  particular  study,  but 
also  avoids  many  of  the  problems  associated  with 
previous  co-kriging  methods.  The  new  cross  semi- 
variogram model  was  used  to  produce  a  minimum 
variance  unbiased  estimation  technique  that  has 
been  dubbed  multivariate  universal  co-kriging 
(MUCK),  partly  to  distinguish  it  from  traditional 
co-kriging.  The  case  study  for  the  Texas  Panhan- 
dle illustrated  that  MUCK  will  provide  estimation 
to  some  extent  throughout  the  study  area  but  will 
have  significant  impact  on  those  areas  that  have 
been  undersampled  in  a  particular  variable.  (See 
also  W90- 10404)  (Author's  abstract) 
W90- 10427 


IMAGING  OF  SPATIAL  UNCERTAINTY:  A 
NON-GAUSSIAN  APPROACH. 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

A.  G.  Journel. 

IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal, Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.  1989.  p  585-599.  2  fig,  14  ref. 

Descriptors:  'Engineering  geology,  'Geostatistics, 
'Path  of  pollutants,  'Risk  assessment,  'Simulation 
analysis,  'Stochastic  models,  'Subsurface  map- 
ping, 'Uncertainty,  'Underground  waste  disposal, 
Gaussian  models,  Kriging,  Mathematical  analysis, 
Permeability,  Porosity,  Probability  distribution, 
Spatial  distribution,  Statistical  analysis,  Transmissi- 
vity. 

Evaluation  of  the  multiple  risks  involved  in  the 
engineering  of  a  repository  site  requires  an  appre- 
ciation of  the  impact  of  spatial  uncertainty,  that 
uncertainty    associated    with    the    distribution   in 
space  of  such  attributes  as  porosity,  transmissivity, 
and  density  of  fractures.  A  measure  of  spatial  un- 
certainty is  not  given  by  a  series  of  local  estimation 
variances  or  a  map  of  error  variances;  it  requires 
an  evaluation  of  joint  uncertainty,  e.g.,  the  proba- 
bility that  a  string  of  estimated  values  is  jointly  in 
error  by  having  failed  to  reveal  a  connected  path 
of  high  permeabilities.  The  notion  of  stochastic 
simulation,     providing     alternative     equiprobable 
images  of  the  site  and  its  heterogeneities,  was  used 
to   replace   the  traditional   single  estimated   map. 
These  alternative  images  can  be  processed  by  the 
transfer  function(s)  modeling  the  site  design,  and 
they  yield  a  distribution  of  responses  instead  of  a 
single  one.  Such  a  response  distribution  measures 
the  impact  of  spatial  uncertainty  on  the  particular 
design  aspect  being  studied.  Stochastic  simulations 
are  not  better  than  the  model  of  spatial  continuity 
they  image.  Most  simulation  algorithms  rely  on 
Gaussian-related  models  characterized  by  a  single 
covariance  model  mixing  together  the  spatial  cor- 
relation of  high-valued  attributes  with  that  of  low- 
valued  attributes.  Notwithstanding  the  decision  of 
stationarity  within  a  site  or  part  thereof,  the  pat- 
tern of  spatial  connectivity  of  high  values  can  be 
separated  from  that  of  low  or  median  values.  In 
many  flow  related  issues,  modeling  the  spatial  con- 
nectivity of  extremes  (e.g.,  fractures  or  flow  bar- 
riers) is  more  important  than  modeling  the  overall 
histogram  or  covariance.  Gaussian-related  models 
offer  little  flexibility  for  modeling  spatial  connecti- 
vity of  extremes,  and  worse,  they  entail  a  little 
understood  property  of  maximum  entropy  where- 
by extreme  values  are  minimally  connected.  The 
indicator  covariance(s)  concept  was  found  to  be  a 
measure  of  connectivity,  a  probability  of  joint  ex- 
ceedence  of  any  given  threshold  value.  Reproduc- 
tion of  a  series  of  indicator  covariance  models  was 
a  more  relevant  requisite  for  stochastic  simulations. 
(See  also  W90-10404)  (Chonka-PTT) 
W90- 10430 
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ALTERNATIVE  APPROACH  TO  UNCERTAIN- 
TY IN  RISK  ANALYSIS  AND  AN  EXACTLY 
SOLUBLE  MODEL  FOR  A  NUCLEAR  WASTE 
REPOSITORY. 

Central   Electricity   Generating   Board,   Berkeley 
(England).  Berkeley  Nuclear  Labs. 
J.  O.  Corbett,  D.  P.  Hodgkinson,  and  P.  C. 
Robinson. 

IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.    1989.  p  601-611.  4  fig,  3  tab,  7  ref. 

Descriptors:  *Model  studies,  'Path  of  pollutants, 
•Radioactive  waste  disposal,  *Risk  assessment, 
•Uncertainty,  'Underground  waste  disposal,  Geos- 
tatistics,  Monte  Carlo  method,  Optimization,  Prob- 
ability distribution. 

Probabilistic  risk  analysis  (PRA)  needs  careful  in- 
terpretation if  the  spread  of  predicted  conse- 
quences is  dominated  by  uncertainty  due  to  lack  of 
data.  A  situation  was  examined  where  the  risk 
appears  to  be  dominated  by  the  possibility  of  a 
number  of  uncertain  qualities  all  lying  in  a  narrow- 
ly defined  region  that  gives  rise  to  high  conse- 
quences. The  problem  was  demonstrated  with  a 
simple  model  of  radionuclide  dispersal  from  an 
underground  repository.  The  convergence  of 
Monte  Carlo  calculations  may  be  very  erratic,  and 
the  results  may  strongly  reflect  any  arbitrariness  in 
assigning  the  original  probability  distributions.  An 
iterative  approach  was  followed,  in  which  a  stand- 
ard optimization  program  was  used  to  locate  and 
measure  the  high  consequence  peaks.  The  aim  was 
to  ensure  that  the  final  analysis  correctly  represent- 
ed expert  judgement  in  relation  to  the  high  conse- 
quence regions.  A  major  possible  advantage  of  this 
approach  lies  in  the  final  presentation  and  explana- 
tion of  PRA  results  to  any  nonexpert  body.  Al- 
though many  of  the  parameters  that  enter  into  the 
calculations  are  highly  uncertain,  the  vast  majority 
of  possible  values  that  they  might  take  lead  to 
estimated  consequences  that  are  totally  innocuous. 
The  probabilistic  side  of  the  analysis  represents  an 
aggregate  of  expert  opinion  concerning  the  likeli- 
hood, however,  small,  that  the  actual  parameter 
values  lie  in  one  or  more  specific  regions  that  give 
rise  to  the  higher  estimated  consequences.  (See 
also  W90- 10404)  (Chonka-PTT) 
W90- 10431 


USE  OF  BAYESIAN  ANALYSIS  FOR  INCOR- 
PORATING SUBJECTIVE  INFORMATION. 

BCS  Richland,  Inc.,  WA. 
P.  W.  Eslinger,  and  B.  Sagar. 
IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.  1989.  p  613-627.  10  fig,  2  tab,  10  ref. 

Descriptors:  *Bayesian  analysis,  'Multivariate 
analysis,  'Radioactive  waste  disposal,  'Risk  assess- 
ment, 'Underground  waste  disposal,  Effective  po- 
rosity, Performance  evaluation,  Probability  distri- 
bution, Statistical  analysis,  Transmissivity,  Uncer- 
tainty. 

Large  uncertainties  are  inherent  in  characterizing 
geologic  media  and  in  defining  the  future  condi- 
tions under  which  geologic  repositories  must  per- 
form. Therefore,  incorporating  subjective  informa- 
tion is  an  important  aspect  of  quantitative  assess- 
ment of  repository  performance.  Bayesian  analysis 
was  used  to  incorporate  subjective  information  in  a 
quantitative  analysis.  Lacking  objective  data  from 
laboratory  and  field  tests,  subjective  information 
was  coded  to  form  prior  distributions  of  the  un- 
known parameters  of  the  distribution  of  a  variable. 
As  objective  data  was  obtained,  Bayes'  theorem 
was  used  to  derive  estimates  of  the  parameters. 
Conjugate  prior  distributions  was  used  for  per- 
forming this  analysis.  Two  applications  for  the 
Basalt  Waste  Isolation  Project  (BWIP)  were  un- 
dertaken. The  first  pertained  to  subjective  informa- 
tion obtained  through  probability  encoding  of  the 
two  parameters  of  the  distribution  of  effective  po- 
rosity at  the  macro  scale.  Only  one  measured  value 


of  effective  porosity  was  available.  Estimates  for 
the  two  parameters  were  obtained  by  incorporat- 
ing the  single  data  point.  The  example  was  ex- 
tended further  to  illustrate  the  effects  that  addition- 
al data  may  have  on  estimating  the  posterior  distri- 
butions. The  second  application  was  for  hydraulic 
transmissivity  in  a  multivariate  setting.  No  multi- 
variate data  were  available.  The  Bayesian  ap- 
proach enables  a  researcher  to  choose  the  param- 
eters of  a  statistical  distribution  describing  some 
physical  quantity  of  interest  (e.g.,  porosity)  How- 
ever, the  researcher  must  choose  a  parametric 
family  of  distributions  for  the  data  likelihood  func- 
tion, e.g.,  lognormal,  before  this  method  can  be 
applied.  The  Bayesian  approach  then  selects  one 
member  of  the  chosen  family  of  distributions  after 
some  data  has  been  collected.  This  approach  does 
not  guarantee  that  the  data  likelihood  function 
chosen  is  a  better  description  of  the  physical  proc- 
ess than  any  other  likelihood  function.  (See  also 
W90- 10404)  (Chonka-PTT) 
W90- 10432 


PROBABILITY  ENCODING:  QUANTIFYING 
JUDGMENTAL  UNCERTAINTY  OVER  HY- 
DROLOGIC  PARAMETERS  FOR  BASALT. 

Applied  Decision  Analysis,  Inc.,  Menlo  Park,  CA. 
M.  W.  Merkhofer,  and  A.  K.  Runchal. 
IN:  Proceedings  of  the  Conference  on  Geostatisti- 
cal,  Sensitivity,  and  Uncertainty  Methods  for 
Ground-Water  Flow  and  Radionuclide  Transport 
Modeling.  September  15-17,  1987,  San  Francisco, 
California.  CONF-870971.  Battelle  Press,  Colum- 
bus, Ohio.  1989.  p  629-648.  14  fig,  4  tab,  31  ref. 

Descriptors:  'Basalts,  'Engineering  geology, 
'Geohydrology,  'Hydrologic  properties,  'Proba- 
bility distribution,  'Probability  encoding,  'Radio- 
active waste  disposal,  'Risk  assessment,  'Uncer- 
tainty, Decision  making,  Hanford  Disposal  Site, 
Hydraulic  properties,  Quantitative  analysis,  Under- 
ground waste  disposal,  Washington. 

Judgmental  probabilities,  which  provide  a  means 
for  overcoming  the  lack-of-data  problems  associat- 
ed with  uncertainty  analysis,  may  be  obtained 
through  a  process  called  probability  encoding.  The 
Stanford  Research  Institute  probability  encoding 
process  was  applied  to  quantify  expert  uncertainty 
regarding  (1)  the  effective  porosity  of  the  Cohas- 
sett  basalt  flow  and  (2)  the  ratio  of  vertical  to 
horizontal  conductivity  of  the  flow  interior  at  the 
potential  radioactive  waste  repository  at  Hanford, 
WA.  Two  distinct  groups  of  experts  participated. 
The  first  group  consisted  of  five  individuals  select- 
ed on  the  basis  of  a  survey  from  among  nationally 
and  internationally  known  hydrologists.  Probabili- 
ty distributions  were  obtained  as  a  two-phase 
Delphi  process.  In  the  first  phase,  each  expert  was 
interviewed  to  obtain  initial  distributions  for  each 
variable.  In  the  second  phase,  the  initial  distribu- 
tions were  distributed  to  all  panel  members,  along 
with  explanations,  and  each  expert  provided  re- 
vised distributions.  The  second  group  of  experts 
consisted  of  three  hydrologists  selected  by  the 
prime  contractor  studying  the  Hanford  site.  A 
similar  process  was  used  for  this  group,  except  that 
the  initial  distributions  were  not  revised.  In  the 
case  of  both  groups,  probability  encoding  inter- 
views lasted  between  six  and  eight  hours  each.  The 
results  of  encoding  indicate  judgmental  uncertain- 
ty, areas  of  agreement  and  disagreement  among 
experts  within  each  group,  and  systematic  differ- 
ences among  the  two  groups.  In  addition,  the 
results  suggest  the  potential  for  resolving  differ- 
ences of  opinion  through  clarifying  and  sharing  the 
information  and  the  reasoning  processes  used  by 
the  experts.  (See  also  W90- 10404)  (Author's  ab- 
stract) 
W90- 10433 


HYDROTHERMAL  MODELING  OF  RESER- 
VOIRS IN  COLD  REGIONS:  STATUS  AND  RE- 
SEARCH NEEDS. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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PROBABILITY  DISTRIBUTIONS  OF  RAIN  ON 
SEASONALLY  FROZEN  SOILS. 


Agricultural  Research  Service,  Pendleton,  OR. 
Columbia  Plateau  Conservation  Research  Center. 
J.  F.  Zuzel. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  237-244,  7  fig, 
4  tab,  1 1  ref. 

Descriptors:  'Cold  regions  hydrology,  'Frozen 
ground,  'Probability  distribution,  'Rainfall  distri- 
bution, 'Rainfall-runoff  relationships,  Cold  re- 
gions, Data  interpretation,  Flood  peak,  Frost, 
Model  studies,  Precipitation,  Rainfall,  Simulation 
analysis,  Snow  runoff. 

A  method  to  quantify  daily  rainfall  amounts  associ- 
ated with  different  antecedent  conditions  and  the 
relationships  between  daily  rainfall,  frozen  soil, 
snow  on  the  ground  and  runoff  are  presented.  The 
procedure  incorporates  a  daily  soil  frost  simulation 
model  which  predicts  the  presence  or  absence  of 
soil  frost  from  daily  weather  records  with  algo- 
rithms for  extracting  rain  and  rain-on-snow  events 
in  the  presence  or  absence  of  frozen  soil  from  these 
same  records.  The  presence  or  absence  of  soil  frost 
was  simulated  for  a  30  year  period  using  National 
Weather  Service  records  for  Maro,  Oregon.  Model 
output  was  used  to  characterize  the  occurrence  of 
soil  frost  at  the  test  site  and  as  input  to  the  algo- 
rithm for  classifying  daily  precipitation  events. 
Probability  distributions  for  rain  and  rain-on-snow 
in  the  presence  or  absence  of  soil  frost  are  present- 
ed. Rain-on-snow  events  were  associated  with  57% 
of  the  yearly  peak  discharges  at  a  nearby  crest 
gauge.  Daily  precipitation  amount  and  snow  depth 
jointly  accounted  for  72.6%  of  the  variance  in 
runoff  peaks  at  the  crest  gage  site.  (See  also  W90- 
10434)  (Author's  abstract) 
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WATER  BALANCE  OF  THE  UPPER  KOLYMA 
BASIN. 

Moscow  State  Univ.  (USSR).  Faculty  of  Geogra- 
phy. 

V.  K.  Panfilova. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  293-296,  2 
tab,  4  ref. 

Descriptors:  'Cold  regions,  'Cold  regions  hydrol- 
ogy, 'Data  interpretation,  'Hydrologic  budget, 
'Kolyma  River,  Evaporation,  Hydrometeorology, 
Orotukan  River,  Precipitation,  Rainfall-runoff  rela- 
tionships, Srednekan  River. 

Water  balance  must  be  estimated  for  the  economic 
development  of  cold  regions.  The  sparse  hydrome- 
teorolgical  network  in  these  regions  requires  indi- 
rect methods  to  estimate  the  water  balance.  The 
author  used  runoff  and  its  coefficients  for  the 
Upper  Kolyma  Basin  which  is  99,400  sq  km  in 
area.  Instead  of  using  evaporation  data,  the  water 
use  method  was  employed  while  taking  into  ac- 
count the  orientation  and  wetting  of  the  main 
tributaries  in  the  Upper  Kolyma  Basin.  The  water 
balance  components  differ  with  each  region  and 
landscape  zone.  The  precipitation  and  runoff 
values  in  the  Upper  Kolyma  Basin  increase  east- 
ward and  to  the  right-bank  areas.  The  Orotukan 
and  Srednekan  basins  receive  the  most  precipita- 
tion. In  the  western  part  of  the  Upper  Koylma 
Basin,  the  evaporation  is  less  than  in  the  eastern 
parts  because  talus  and  scree  cover  most  of  the 
small  river  basins  in  the  west.  (See  also  W90- 
10434)  (Lantz-PTT) 
W90- 10466 


ESTIMATIONS  OF  SNOWMELTTNG  RATE  IN 
A  SMALL  EXPERIMENTAL  SITE. 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 
Temperature  Science. 

For  primary  bibliographic  entry  see  Field  2C. 
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Department  of  Indian  Affairs  and  Northern  Devel- 
opment, Whitehorse  (Yukon  Territory).  Water  Re- 
sources Div. 
J.  R.  Janowicz. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  313-320,  5  fig, 
2  tab,  6  ref. 

Descriptors:  *Cold  regions,  *Flood  frequency, 
•Flood  peak,  'Statistical  methods,  'Yukon, 
Alaska,  Data  interpretation,  Flood  discharge,  Hy- 
draulic profiles,  Regression  analysis,  Structural 
analysis. 

A  simple  methodology  based  on  a  regional  ap- 
proach was  sought  for  estimating  peak  flows  for 
the  design  of  hydraulic  flow  structures  in  Yukon 
Territory.  This  procedure  is  needed  for  the  design 
of  projects  with  relatively  short  design  lives  such 
as  those  associated  with  placer  mining  operations 
as  well  as  more  conventional  hydraulic  design 
situations.  Because  of  its  varied  use,  a  simple  read- 
ily transferable  method  was  desired.  Single  station 
flood  frequency  analyses  were  carried  out  on  90 
hydrometric  stations  with  at  least  six  years  of 
record  using  a  two  parameter  lognormal  theoreti- 
cal probability  distribution  which  is  believed  to  be 
the  most  appropriate  for  sparse  data  regions. 
Simple  linear  regression  relationships  were  devel- 
oped between  maximum  annual  instantaneous  dis- 
charge at  selected  return  periods  and  drainage  area 
for  two  hydrologic  regions.  An  attempt  was  made 
to  improve  on  these  relationships  through  the  in- 
clusion of  a  storage  index  factor  which  accounts 
for  the  relative  location  of  a  lake  or  swamp  storage 
within  a  basin,  as  well  as  the  size  of  the  storage. 
The  inclusion  of  this  parameter  in  the  developed 
relationships  was  statistically  significant.  Multiple 
linear  regression  equations  were  developed  for  the 
Interior  and  Western  Mountains  hydrologic  re- 
gions and  the  territory  as  a  whole.  (See  also  W90- 
10434)  (Author's  abstract) 
W90- 10469 

ESTIMATION  OF  GLACIER  MELTWATER 
HYDROGRAPHS. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Northern  Engi- 
neering. 

D.  Bjerklie,  and  R.  Carlson. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  345-352,  2  fig, 
4  tab,  8  ref. 

Descriptors:  *Cold  regions,  'Glaciohydrology, 
•Hydrograph  analysis,  'Hydrographs,  'Melting, 
Data  interpretation,  Glaciers,  Hydrologic  models, 
Model  studies,  Regression  analysis,  Snowmelt,  Sta- 
tistical analysis. 

The  melt  component  of  daily  hydrographs  from 
glaciers  was  estimated  using  a  multiple  regression 
model.  The  model  was  developed  for  one  basin 
using  a  period  of  record  over  which  precipitation 
was  not  a  significant  contributor  to  the  stream 
flow.  The  input  variables  were  the  average  daily 
temperature  and  the  log  of  the  previous  day's  flow. 
The  model  was  then  applied  to  subsequent  years  of 
temperature  data  to  test  its  applicability.  The  melt 
estimates  from  the  model  simulations  were  com- 
pared with  other  independent  estimates.  The  re- 
sults indicate  that  estimation  of  melt  using  the 
simple  multiple  regression  model  m  presented  here 
is  a  useful  method  which  gives  annual  melt  vol- 
umes that  are  similar  to  the  other  estimates  and 
allows  the  daily  determination  of  melt  flow.  The 
capability  of  the  model  to  predict  daily  melt  flows 
should  be  evaluated  more  thoroughly  because  of 
the  model's  high  degree  of  sensitivity  to  error  in 
input  data  and  to  changes  in  model  parameters,  and 
because  of  the  model's  overly  simple  design.  (See 
also  W90- 10434)  (Author's  abstract) 
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USING  REAL-TIME  (SNOTEL)  DATA  IN  THE 
NWSRFS  MODEL. 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
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IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  439-448,  7  fig, 
3  tab,  4  ref. 

Descriptors:  'Cold  regions,  'Data  interpretation, 
'Flood  forecasting,  'Idaho,  'Model  studies,  'Mon- 
tana, 'Runoff  forecasting,  'Snowpack,  'Stream- 
flow  forecasting,  Forecasting,  Hydrologic  models, 
Precipitation,  Simulation  analysis,  Snow,  Snow  ac- 
cumulation, Snowmelt. 

Physical  process  simulation  models  and  real-time 
snowpack  data  show  promise  for  enhanced  water 
supply  forecasts  yielding  complete  hydrographs 
rather  than  the  traditional  seasonal  volume  fore- 
casts based  on  regression  techniques  and  monthly 
snow  course  readings.  Hydrograph  forecasts  are 
especially  important  for  efficient  reservoir  oper- 
ation and  flood  peak  estimates.  The  National 
Weather  Service  River  Forecast  System 
(NWSRFS)  model  which  is  capable  of  simulating 
snow  accumulation  and  melt,  as  well  as  stream 
flow,  was  tested  using  snowpack  and  climatologi- 
cal  data  from  sites  in  Idaho  and  Montana.  Several 
approaches  for  using  real-time  SNOTEL  data  in 
the  NWSRFS  model  were  also  tested.  Results  indi- 
cated that  using  SNOTEL  data  did  not  improve 
forecasts  in  most  cases.  However,  modification  of 
standard  calibration  procedures  to  more  nearly 
reflect  the  relationship  between  snow  pillow  data 
and  streamflow  could  improve  results.  Results  also 
emphasize  the  expedience  of  properly  locating  pre- 
cipitation and  snow  water  equivalent  monitoring 
equipment.  (See  also  W90- 10434)  (Author's  ab- 
stract) 
W90- 10483 


analysis,  'Snowmelt,  Data  interpretation,  Free 
water,  Meteorological  data,  Seasonal  variation, 
Snowpack,  Temperature. 

Tendencies  in  recent  developments  of  snowmelt 
simulation  models  are  reviewed  with  special  em- 
phasis on  the  problem  of  model  complexity  versus 
data  availability  and  model  performance.  Simpli- 
fied conceptual  snowmelt  models  have  been  devel- 
oped that  treat  meteorological  variables  as  indices 
of  physical  processes  that  govern  snowmelt.  For 
example:  liquid  water  holding  capacities;  seasonal 
variations  of  the  degree-day  factor;  separation  of 
rainy  and  clear  days  to  account  for  differences  in 
the  energy  exchange  processes;  use  of  daily  tem- 
perature range  as  an  index  of  radiation;  computa- 
tion of  the  thermal  conditions  in  the  snowpack 
and/or  in  the  ground.  The  development  of  concep- 
tual snowmelt-runoff  simulation  models  has 
reached  a  point  where  further  development  is  hin- 
dered by  a  lack  of  knowledge  about  the  areal 
variability  of  the  climatological  variables  and  of 
the  snowpack  itself.  (See  also  W90- 10434)  (Lantz- 
PTT) 
W90-10485 


GROWTH     AND     DECAY     OF    RIVER     ICE 
COVERS. 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-10498 
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THEORETICAL  BASIS  AND  PERFORMANCE 
EVALUATION  OF  CURRENT  SNOWMELT- 
RUNOFF  SIMULATION  MODELS. 

Radian  Corp.,  Sacramento,  CA. 
T.  W.  Tesche. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  449-459,  42 
ref. 

Descriptors:  'Cold  regions,  'Computer  models, 
•Hydrologic  models,  'Literature  review,  'Model 
studies,  'Runoff  forecasting,  'Simulation  analysis, 
'Snowmelt,  Mathematical  models,  Performance 
evaluation,  Snow  accumulation,  Snowpack,  Theo- 
retical analysis. 

Computer  simulation  of  snowpack  accumulation, 
metamorphism  and  snowmelt  has  emerged  as  a 
viable  tool  in  water  resources  management.  Snow- 
pack modeling  has  also  been  employed  in  such 
diverse  fields  as  the  description  of  snow  avalanche 
and  simulation  of  the  fate  of  acidic  materials  trans- 
ported over  large  distances  in  the  atmosphere  prior 
to  accumulation  in  seasonal  snow  cover,  (i.e.,  acid 
deposition).  This  literature  review  presents  repre- 
sentative empirical  and  numerical  snowpack  simu- 
lation models  that  have  been  developed.  Present 
day  snowpack  simulation  models  on  the  basis  of 
their  treatment  of  physical  processes,  operational 
features,  data  requirements,  and  results  of  past 
verification  studies.  Critical  areas  of  model  devel- 
opment, data  acquisition,  calibration  and  model 
evaluation  are  addressed.  (See  also  W90-10434) 
(Author's  abstract) 
W90- 10484 


RECENT  DEVELOPMENTS  IN  SNOWMELT- 
RUNOFF  SIMULATION. 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 
Norrkoeping. 
S.  Bergstrom. 

IN:  Proceedings  of  the  Symposium:  Cold  Regions 
Hydrology.  University  of  Alaska-Fairbanks,  Fair- 
banks, Alaska.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1986.  p  461-468,  4  fig, 
1  tab,  31  ref. 

Descriptors:  'Cold  regions,  'Hydrologic  models, 
'Model  studies,  'Runoff  forecasting,  'Simulation 


OVERVIEW  OF  CURRENT  DAM  CONSTRUC- 
TION IN  AUSTRALIA. 

K.  Webster. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  5,  p  16-17,  May  1990.  1 

tab. 

Descriptors:  'Australia,  'Dam  construction, 
•Rockfill  dams,  Concrete  dams,  Dam  stability,  Irri- 
gation, Maintenance,  Water  supply. 

Dam  construction  in  Australia  reached  its  peak  in 
the  1950s  and  1960s,  with  the  completion  of  more 
than  1 30  large  dams  during  that  period.  Since  that 
time,  the  rate  of  construction  has  slowed  and  there 
has  been  an  increase  in  the  remedial  works  being 
undertaken  on  old  dams.  In  recent  years,  the  pre- 
dominant dam  types  built  have  been  zoned  earth 
and  rockfill  dams,  and  dams  with  reinforced  con- 
crete upstream  face.  The  majority  of  new  dam 
construction  is  in  Tasmania,  where  the  Hydro- 
electric Commission  is  constructing  the  King 
River  Power  Development  and  the  Anthony 
Power  Development  on  the  west  coast.  The  King 
River  Power  Development  involves  the  construc- 
tion of  two  dams,  Crotty  and  Darwin.  Crotty  is  a 
gravel-and-rockfill  embankment  with  a  reinforced 
concrete  upstream  face.  Darwin  is  a  zoned  rockfill 
saddle  embankment,  which  is  at  the  southern  ex- 
tremity of  the  reservoir.  The  Anthony  Power  De- 
velopment involves  the  construction  of  five  dams 
and  a  series  of  canals  and  tunnels  that  convey  the 
water  to  the  Anthony  Power  Station.  The  five 
dams  are  all  compacted  rockfill  embankments  with 
a  reinforced  concrete  upstream  face.  A  number  of 
dams  have  been  completed  recently  in  Queensland 
for  water  supply  and  irrigation  purposes.  Among 
them  are  the  Bjelke  Peterson  dam  (1988),  the 
Bareen  Pocket  dam  (1989),  and  the  Peter  Faust 
dam  which  will  be  completed  in  1991.  All  are  earth 
and  rockfill  embankments.  Western  Australia  is  the 
only  other  state  with  any  significant  large  dams 
under  construction.  The  Harris  dam,  which  is  an 
earthfill  embankment  is  scheduled  for  completion 
in  1990.  The  replacement  of  the  Victoria  dam, 
which  is  likely  to  be  a  high-paste  roller  compacted 
concrete  dam  has  not  yet  begun  construction.  In 
the  states  of  New  South  Wales  and  Victoria,  the 
main  activity  is  associated  with  remedial  work  and 
strengthening  of  old  dams.  A  continuing  effort  to 
improve  the  safety  of  all  dams  in  Australia  is  a 
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prime  objective  of  the  Australian  National  Com- 
mittee on  Large  Dams.  (Agostine-PTT) 
W90-09642 


UPGRADING    OF    DAMS    IN    NEW    SOUTH 
WALES. 

New  South  Wales  Dept.  of  Public  Works,  Ashfield 
(Australia). 
P.  Carter. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  5,  p  19-22,  May  1990.  2 
fig- 
Descriptors:  *Australia,  *Dam  construction,  *Dam 
stability,  'Earth  dams,  "Gravity  dams,  *Rockfill 
dams,  Concrete  dams,  Dam  design,  Reservoir  ca- 
pacity, Storage  capacity. 

The  upgrading  of  dams  in  New  South  Wales  has 
been  carried  out  for  two  reasons.  First,  develop- 
ments in  meteorology  and  hydrology  have  shown 
that  the  spillway  capacities  of  many  existing  dams 
have  been  seriously  underestimated.  Second,  rais- 
ing the  height  of  existing  dams  for  increased  stor- 
age is  frequently  attractive  from  both  the  cost  and 
the  environmental  points  of  view.  Large  storage 
volumes  can  be  obtained  from  moderate  increases 
in  crest  level  with  minimal  additional  land  acquisi- 
tion and  with  a  negligible  impact  on  the  established 
environment.  The  New  South  Wales  (NSW) 
Public  Works  Department  exercises  a  role  as  the 
dam  design  and  construction  authority  to  various 
dam  owning  authorities,  and  to  the  private  sector. 
It  has  some  10  dam  strengthening  and  enlargement 
projects  either  recently  completed,  under  con- 
struction or  currently  in  the  investigation  or  design 
phase.  The  earth  and  rockfill  dams  of  New  South 
Wales  which  have  been  heightened  have  been  of 
relatively  conventional  design,  with  the  more  in- 
teresting problems  revolving  around  the  need  to 
carry  out  construction  without  interfering  with 
normal  storage  operations.  It  is  both  difficult  and 
expensive  to  raise  the  height  of  concrete  gravity 
dams  by  placing  additional  concrete  on  the  back- 
face;  considerable  attention  has  been  given  to  the 
development  of  post-tensioned  ground  anchor  sys- 
tems. The  Burrinjuck  dam  is  the  most  heavily 
stressed  structure  to  date,  using  two  rows  of  an- 
chors at  1.5  m  centers,  providing  a  total  pre- 
stressing  force  of  14,200  kN/linear  meter.  The  load 
of  anchors  can  be  monitored  and  they  are  fully 
restressable,  giving  total  confidence  in  their  capac- 
ity. Considerable  care  has  been  taken  with  design 
details,  to  ensure  adequate  corrosion  protection 
and  a  long  prospective  life.  (Agostine-PTT) 
W90-09643 


SNOWY      MOUNTAINS      REFURBISHMENT 
PROJECT. 

Snowy    Mountains    Engineering    Corp.,    Cooma 

(Australia). 

For  primary  bibliographic  entry  see  Field  8C. 

W90-09644 


SAFETY  AND  REHABILITATION  OF  TAIL- 
INGS DAMS. 

A.  D.  M.  Penman. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  5,  p  30-37,  May  1990.  10 
fig,  1  tab,  1 1  ref. 

Descriptors:  *Dam  construction,  *Dam  design, 
•Mine  wastes,  'Tailings  dams,  'Wastewater  treat- 
ment, 'Water  pollution  control,  Path  of  pollutants. 

Tailings  dams  form  a  vital  link  in  the  successful 
and  profitable  operation  of  a  mine  or  industry.  The 
name  tailings  derives  from  the  fact  that  they  are 
the  waste  products  that  come  out  of  the  tail  end  of 
a  processing  plant.  Tailings  are  usually  a  suspen- 
sion of  fine  material  (in  the  fine  sand-silt  range)  in 
water  containing  some  of  the  chemicals  used  in  the 
processing.  This  mixture  can  be  transported  by  the 
force  of  gravity  in  open  ditches  or  timber  flumes. 
It  can  usually  be  pumped  and  passed  over  undulat- 
ing countryside  in  pipelines.  A  compromise  has  to 
be  reached  between  the  cost  of  the  pumping  and 
pipeline,  the  positions  of  the  most  and  least  advan- 
tageous sites,  and  whether  permission  will  be 
granted  for  construction  in  certain  areas.  Environ- 


mental considerations  may  prevent  the  transporta- 
tion water  from  being  discharged  into  the  natural 
drainage  system  of  the  countryside  near  the  dam, 
in  which  case  it  becomes  essential  to  return  it  to 
the  plant  or  to  set  up  separate  treatment  works  to 
purify  it  before  release.  The  principles  of  embank- 
ment dam  design  have  gradually  been  applied  to 
tailings  dams.  An  overview  of  30  papers  presented 
at  a  Symposium  on  this  subject  is  given,  which 
include  the  following  topics:  Stability  under  earth- 
quake loading  (7  papers);  Static  stability  including 
seepage  pressure  and  properties  of  deposited  tail- 
ings (18  papers);  and  Rehabilitation  and  environ- 
mental effects  (5  papers).  (Agostine-PTT) 
W90-09645 


EFFECTS  OF  AGGRESSIVE  WATER  ON  DAM 
CONCRETE. 

Gibb    (Alexander)    and    Partners    Ltd.,    London 

(England). 

For  primary  bibliographic  entry  see  Field  8F. 

W90-09646 


REVIEW    OF    ROLLER    COMPACTED    CON- 
CRETE DAMS  IN  THE  1980S. 

Dunstan  (Malcolm)  and  Associates,  Newton  Abbot 

(England). 

For  primary  bibliographic  entry  see  Field  8F. 

W90-09647 


DESIGN  AND  CONSTRUCTION  OF  THE 
TASHKUMYR  RCC  DAM,  USSR. 

E.  V.  Kurakina,  V.  B.  Sudakov,  and  V.  S.  Shangin. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  5,  p  47-48,  May  1990  2 
fig,  1  tab,  5  ref. 

Descriptors:  'Concrete  dams,  'Construction  costs, 
'Dam  construction,  'Dam  design,  'Roller  com- 
pacted dams,  Concrete  technology,  Costs,  Gravity 
dams,  Hydroelectric  plants,  Soviet  Union. 

Several  roller  compacted  concrete  (RCC)  struc- 
tures have  been  constructed  in  the  USSR.  The 
largest  of  them  is  the  75  m-high  Tashkkumyr  dam, 
which  was  constructed  between  1987  and  1989. 
The  dam  is  on  the  Naryn  River  in  the  Tjan-Shan 
mountains.  The  project  consists  of  a  gravity  dam,  a 
powerhouse  with  an  intake  and  auxiliary  tunnel 
spillway  (built  for  flow  diversion  and  permanent 
service).  The  powerhouse  accommodates  three 
units  with  an  installed  capacity  of  150  MW  each. 
The  concreting  technique  chosen  for  the  Tashku- 
myr  dam  was  a  combination  of  RCC  in  the  dam 
body  and  the  Toktogul  method  of  layer-by-layer 
concreting  in  the  protected  external  zones.  This 
combination  of  methods  allowed  for  the  same  con- 
crete placement  equipment  to  be  used  and  for 
concreting  work  in  the  various  zones  to  take  place 
at  the  same  time.  This  made  it  possible  to  heighten 
the  dam  evenly,  and  to  maintain  a  favorable  tem- 
perature regime  (with  small  temperature  differen- 
tials). The  uniform  thicknesses  of  vibrated  and 
rolled  concrete  layers  secured  compact  and  stable 
bonds  between  the  two  concrete  types.  This  com- 
bination also  allowed  for  simple  designs  for  con- 
traction joints  and  'dummy*  joints.  Tests  carried 
out  on  laboratory  samples  of  the  RC  and  tests  on 
cores  drilled  out  of  the  powerhouse  indicated  that 
the  properties  of  the  RCC  met  the  design  require- 
ments. The  cost  of  the  RCC  proved  to  be  20% 
lower  than  that  of  the  conventional  concrete,  and 
there  were  also  major  savings  in  the  labor  force 
required.  (Agostine-PTT) 
W90-09648 


ANALYZING  WATER  MAIN  REPLACEMENT 
POLICIES. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-09670 


W90-09935 


COMPARATIVE  STUDY  OF  THREE  SOIL  AB- 
SORPTION TRENCH  DESIGNS  INSTALLED 
IN  AN  ILLINOIAN  TILL  SOIL. 

Virginia  State  Dept.  of  Health,  Richmond.  Bureau 

of  Sewage  and  Water. 

For  primary  bibliographic   entry  see  Field   5D 

W90-09945 


USE  OF  RADIOISOTOPE  TRACERS  TO  IDEN- 
TIFY THE  LOCATION  OF  SEEPAGE  AREAS 
IN  A  DAM. 

Australian  Atomic  Energy  Commission,  Suther- 
land. Lucas  Heights  Research  Labs. 
J.  F.  Easey,  and  G.  L.  Hanna. 
IN:  Isotope  Techniques  in  Water  Resources  Devel- 
opment. Proceedings  of  an  International  Symposi- 
um held  March-April  3,  1987,  Vienna,  Austria. 
International  Atomic  Energy  Agency,  Vienna 
1987.  p  593-604.  4  fig,  15  ref. 

Descriptors:  'Dam  inspection,  'Dams,  'Isotope 
studies,  'Isotopic  tracers,  'Radioactivity  tech- 
niques, 'Seepage,  'Tracers,  Gold  radioisotopes, 
Malaysia,  Pedu  Dam,  Rockfill  dams,  Tritium. 

A  novel  radioisotope  tracer  technique  has  been 
used  to  locate  seepage  areas  in  the  Pedu  Dam, 
Malaysia,  a  61  m  high,  rock-filled  dam  with  an 
upstream  asphalt/bitumen  membrane.  The  radioi- 
sotopes were  Au-198  (2  GBq)  and  tritiated  water 
(200  GBq).  The  seepage  areas  were  located  using 
Au-198  adsorbed  onto  a  fine  powder  with  a  parti- 
cle size  selected  to  control  the  rate  of  sedimenta- 
tion in  water  to  1  m/h.  A  submerged  injection 
device  was  constructed  to  allow  the  tracers  to  be 
injected  at  a  constant  height  of  5  m  above  the 
bitumen  membrane.  The  device  was  towed  at  a 
constant  speed  with  a  constant  rate  of  injection  of 
the  mixed  tracers  to  give  an  even  distribution  of 
the  tracers  over  the  approximately  15,000  square 
metes  of  dam  face.  Because  of  operational  difficul- 
ties, it  took  three  days  to  inject  the  tracers.  The 
distribution  of  the  Au-198  labelled  sediment  over 
the  bitumen  membrane  was  measured  in  one  day 
and  the  data  were  used  to  build  up  a  picture  from 
which  potential  seepage  areas  were  identified.  Sub- 
sequent brine  testing  confirmed  the  presence  of  all 
but  one  of  the  seepage  areas  identified  by  Au-198. 
The  use  of  this  tracer  technique  for  dam  seepage 
location  was  a  significant  improvement  over  previ- 
ous methods.  All  the  seepage  points  were  located 
in  under  one  week,  whereas  brine  testing  of  this 
area  would  have  taken  two  years.  (See  also  W90- 
09551)  (Author's  abstract) 
W90-09986 


DEVELOPMENTS     IN     HYDRAULIC     ENGI- 
NEERING-VOLUME 5. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-09992 


WATER     POWER     DEVELOPMENT:     LOW- 
HEAD  HYDROPOWER  UTILIZATION. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau   und    Kulturtechniic,    Versuchsanstalt   fuer 

Wasserbau  -  Theodor-Rehbock-Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-09993 


DESIGN  OF  SMALL  COMMUNITY  SEWAGE 
SYSTEMS  WITH  MICROCOMPUTERS. 

University  of  Southwestern  Louisiana,  Lafayette. 

Dept.  of  Agricultural  Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 


INTAKE  DESIGN  FOR  ICE  CONDITIONS. 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  8B. 

W90-09994 


ALTERNATIVE   CHANNELIZATION   PROCE- 
DURES. 

Thames    Water    Authority,    Reading    (England). 
Rivers  Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W90- 10002 
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JNDERWATER  CONSTRUCTION  WITH  CON- 
;RETES  (JAN  70  -  JUL  89). 

Manorial  Technical  Information  Service,  Spring- 
ield,  VA. 

For  primary  bibliographic  entry  see  Field  8F. 
IV90- 10040 


SURGE  SHAFT  STABILITY  FOR  PUMPED- 
5TORAGE  SCHEMES. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Mechanical  Engineering. 

A.  Anderson. 

[N:  Civil  Engineering  Practice.  Volume  5:  Water 

Resources/Environmental.  Technomic  Publishing 

Co.,  Inc.,  Lancaster,  Pennsylvania.  1988.  p  97-137, 

23  fig,  81  ref,  append. 

Descriptors:  "Hydraulic  design,  "Hydraulic  engi- 
neering, "Hydraulic  structures,  "Pressure  conduits, 
•Pumped  storage,  "Surge  shafts,  Stability  analysis, 
Surges,  Tunnels. 

A  surge  shaft  in  a  pressure  tunnel  system  is  any 
shaft  with  an  unbounded  water  surface  free  to 
move  vertically.  Such  a  shaft  may  occur  because  it 
has  been  introduced  for  another  reason,  but  the 
term  surge  shaft  is  usually  applied  when  it  has  been 
introduced  specifically  to  provide  a  free  water 
surface  at  that  point  in  the  pressure  tunnel  system. 
When  applying  the  existing  literature  to  surge 
shafts  in  pumped-storage  plants  it  is  important  to 
remember  that  the  surge  shaft  is  generally  restrict- 
ed to  turbine  flows  only.  Important  features  of  the 
hydraulic  system  are  often  over-simplified  or  ig- 
nored and  conclusions  applicable  to  one  particular 
plant  layout  should  not  be  extended  to  other  lay- 
outs. Also,  simplifying  some  systems  so  as  to  fit  an 
existing  analysis  may  fundamentally  alter  the  re- 
sponse of  the  system  in  unexpected  ways.  If  a  new 
analysis  is  required  because  of  a  new  problem 
peculiar  to  pumped  storage  plants,  it  is  important 
that  all  self-excitation  mechanisms  should  be  identi- 
fied. Static  and  dynamic  instabilities  should  be 
distinguished  and  the  full  range  of  stability  analysis 
techniques  should  be  exploited  as  appropriate.  (See 
also  W90-10104)  (Mertz-PTT) 
W90-10108 


QUANTITATIVE  ASSESSMENT  OF  THE  RELI- 
ABILITY OF  DAMS. 

L.  A.  Zolotov,  I.  N.  Ivashchenko,  and  V.  M. 

Semenkov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  7,  p  361-367,  January  1990.  6  fig,  1  tab,  7  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  7,  p  8-11,  July  1989. 

Descriptors:  "Dam  stability,  "Dams,  "Hydraulic 
structures,  "Soil  mechanics,  Dam  failure,  Earth 
dams,  Earthquakes,  Statistical  analysis. 

An  engineering  method  was  derived  to  assess  dam 
reliability  incorporating  the  methods  of  probabilis- 
tic-economic optimization.  It  considered  the  three 
main  types  of  failure;  erosion  during  flow  of  water 
over  the  crest,  disturbance  of  strength  of  extreme 
movement,  and  disturbance  of  seepage  strength  or 
extreme  leakage  of  water.  A  sample  calculation 
involved  a  70  m  cofferdam  (slope  =  2)  with  a  loam 
core  and  gravel  shoulders  topped  with  stone;  the 
expected  service  life  was  3  years.  The  method 
substantially  reduced  the  calculations  as  compared 
with  the  statistical  modeling  method.  Additional 
reduction  in  number  of  calculations  were  achieved 
by  assessing  the  priority  of  and  limiting  the  number 
of  possible  forms  of  dam  failure,  random  param- 
eters of  the  load,  and  properties  of  the  structure. 
(Cassar-FTT) 
W90-10145 


MONITORING  AND  MANAGEMENT  OF  THE 
CONSTRUCTION  OF  AN  EARTH  EMBANK- 
MENT BY  MEANS  OF  A  COMPUTER-BASED 
VARYING  NUMERICAL  MODEL. 

A.  A.  Nevskii,  and  A.  I.  Yudkevich. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  7,  p  376-378,  January  1990.  1  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  7,  p 
16-17,  July  1989. 


Descriptors:  "Dikes,  "Embankments,  "Hydraulic 
structures,  "Model  studies,  "Numerical  models, 
"Soil  mechanics,  Computer  models,  Construction, 
Dam  construction,  Decision  making,  Earth  dams, 
Mathematical  models,  Monitoring. 

A  dynamic  (varying  numerical)  model  of  an  earth 
structure  was  developed  to  solve  the  problem  of 
monitoring  the  quality  of  fill  and  stability  during 
construction.  The  object  of  the  modeling  was  a  9- 
km,  10  to  30-m  high  dike  at  the  upper  reservoir  of 
the  Zagorsk  pumped  storage  station.  Problems  in 
the  project  included  nonuniformity  of  the  borrow 
soils  and  unfavorable  weather  conditions  affecting 
placement  of  fill.  Basic  data  for  the  model  included 
a  numerical  description  of  the  profile  of  the  struc- 
ture, reservoir  level,  position  of  groundwater  and 
geological  boundaries  by  space  coordinates,  as 
well  as  the  characteristics  of  the  seepage  and  phys- 
ical and  mechanical  properties  of  the  soils.  The 
model  was  then  divided  into  design  blocks  (a 
chosen  volume  included  between  two  parallel  ver- 
tical plains).  The  design  blocks  were  divided  into 
design  elements,  which,  in  the  transverse  section, 
represented  a  rectangle  extended  to  the  entire 
length  of  the  design  block.  Actual  data  was  used 
for  the  design  elements  in  which  soil  had  been 
placed;  design  data  was  used  for  the  design  ele- 
ments not  yet  completed.  The  model  allowed  flexi- 
bility in  design  and  construction  while  maintaining 
quality  as  well  as  taking  advantage  of  available 
soils.  (Cassar-PTT) 
W90-10147 


EFFECT  OF  BREAKERS  ON  BLOCKS  OF 
COASTAL  PROTECTION  STRUCTURES. 

D.  D.  Lappo,  and  E.  I.  Koshelnik. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.   7,   p   379-383,  January    1990.   3   fig,    10  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7,  p  18-20,  July  1989. 

Descriptors:  "Coastal  engineering,  "Hydraulic 
structures,  "Model  studies,  "Protection,  "Shore 
protection,  "Waves,  Breakwaters,  Lakes,  Mathe- 
matical studies,  Reservoirs,  Rock  fill,  Sea  walls. 

Unprotected  coasts  under  the  effect  of  waves  are 
deformed  to  a  state  of  dynamic  equilibrium.  Analo- 
gous changes  occur  with  a  slope  protected  by  a 
rock  mass.  A  model  was  developed  to  calculate  the 
effects  of  breaking  waves  on  coastal  protection 
structures  such  as  sea  walls,  underwater  break- 
waters, and  rock  fill.  There  are  no  qualitative 
differences  between  the  behavior  of  a  rock  fill 
from  the  effect  of  waves  on  large  fractions  of 
erodible  slopes.  The  pressure  in  the  voids  of  the 
armor  between  blocks  can  reach  200  kN/sq  m, 
which  causes  a  decrease  in  the  force  of  cohesion 
with  the  surrounding  blocks;  the  blocks  are  up- 
rooted and  move.  It  was  found  that  blocks  in  fill 
experience  a  maximum  force  effect  under  condi- 
tions of  wave  action  close  to  resonance  when  the 
stability  coefficient  acquires  a  minimum  value.  A 
formula  was  recommended  to  calculate  the  mass  of 
a  block,  which  was  the  main  factor  in  resistance  to 
displacement  by  breakers;  cohesion  with  adjacent 
blocks  was  relatively  insignificant.  (Cassar-PTT) 
W90- 10148 


DESIGNS  OF  INLET  WORKS  AT  THE  INTER- 
SECTION OF  A  CANAL  WITH  A  STREAM. 

A.  P.  Gurev,  Y.  I.  Nikolaenko,  and  M.  M. 
Chumicheva. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  7,  p  396-399,  January  1990.  3  fig,  4  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
7,  p  28-29,  July  1989. 

Descriptors:  "Canals,  "Design  criteria,  "Hydraulic 
structures,  "Inlets,  "Streams,  Construction,  Energy 
dissipation,  Flow  control,  Ice  cover,  Stilling 
basins. 

Designs  were  developed  for  the  confluence  of 
canals  with  natural  streams  in  which  the  differ- 
ences in  water  levels  between  the  two  are  not 
great,  on  the  order  of  2  to  6  m,  and  the  waters  of 
the  two  intermix.  Several  classes  of  designs  were 
described:  (1)  Two  types  of  funnel-type  inlet  were 
described,  one  with  an  axisymmetric  funnel  and 


one  with  an  axisymmetric  curvilinear  funnel.  (2) 
For  efficient  operation  with  ice  cover,  a  structure 
with  a  pressure  flow  was  developed  having  a  basin 
with  a  curved  front  wall  to  turn  the  admitted  flow 
and  raise  it  by  ramp.  Acting  as  a  stilling  basin,  this 
encouraged  a  fan-like  dispersion  of  the  flow  into 
the  canal.  (3)  The  best  arrangement  was  a  structure 
with  a  submerged  outlet,  which  admitted  stream 
discharge  into  the  canal  as  a  thin  layer  with  a  flow 
of  0.5  to  1.0  sq  m/sec.  The  bilateral  swirling  design 
consisted  of  a  stilling  basin  expanding  to  a  circula- 
tion chamber  in  which  the  sill  was  joined  to  the 
side  walls  by  smooth  curves.  The  unilateral  design 
had  a  stilling  basin  and  drain  trench  located  in  the 
slope  parallel  to  the  canal  axis.  The  wall  of  the 
trench  parallel  to  the  canal  axis  continued  the 
curved  wall  of  the  basin,  the  second  wall  of  the 
trench  was  adjacent  to  the  wall  of  the  basin  with 
the  ramp.  (Cassar-PTT) 
W90-10151 


PRINCIPLES  OF  OPTIMIZATION  OF  THE 
DESIGN  OF  THE  TURUKHAN  HYDROELEC- 
TRIC STATION  DEVELOPMENT. 

For  primary  bibliographic  entry  see  Field  8C. 
W90-10155 


CLAY  LINING  OF  LEAKING  EARTH  DAMS. 

Western   Australia   Dept.   of  Agriculture,   South 

Perth. 

R.  G.  Pepper,  and  K.  L.  Burke. 

Agricultural  Water  Management  AWMADF,  Vol. 

17,  No.  4,  p  379-390,  March  1990.  1  fig,  4  tab,  15 

ref. 

Descriptors:  "Clay  liners,  "Earth  dams,  "Leakage, 
Costs,  Slopes,  Soil  properties,  Soil  texture,  Soil 
types. 

A  new  technique  of  clay  lining  leaking  earth  dams 
was  evaluated.  The  traditional  method  of  clay 
lining  for  leaking  dams  has  been  to  place  the  soil 
material  in  compacted  horizontal  benches  up  the 
batter,  and  cut  the  dam  to  shape.  The  new  tech- 
nique involves  placing  the  lining  material  directly 
on  the  sloping  (1  in  3.5)  batters  of  the  dam  and 
compact  it  in  an  effort  to  reduce  costs.  Soils  of 
different  textures  were  used  for  lining  material  in 
four  different  dams  for  evaluation.  It  appears  that 
an  11  ton  self-propelled  roller  operating  on  steep 
batter  slopes  of  1  to  3.5  can  only  achieve  between 
93  and  98%  of  maximum  dry  density  (MDD),  but 
when  the  slope  is  reduced  to  1  to  4.4,  MDD  can  be 
obtained.  Kaolin  soils  with  high  clay  contents  (> 
5 1  %)  are  prone  to  shrink  and  crack  on  drying  and 
could  cause  problems  in  very  dry  years.  These 
high  clay  content  soils  should  be  avoided  if  lower 
clay  content  soils  are  available  close  to  the  dam. 
Soils  with  smectite-illite  type  clay  minerals  con- 
taining high  proportions  (>  50%)  silt  plus  clay  and 
high  salt  contents  (0.74%  NaCl)  are  prone  to  re- 
structure and  leak  by  development  of  'pipes'  and 
should  be  avoided  if  possible.  The  inconvenience 
of  a  possible  failure  using  these  high  liquid  limit 
soils  with  swelling  clay  minerals  present,  combined 
with  a  high  soluble  salt  content  should  be  seriously 
considered  before  using  as  a  lining  material. 
(Lantz-PTT) 
W90-10163 


EVALUATION  OF  EXCESS  PORE  PRESSURES 
AND  DRAINAGE  CONDITIONS  AROUND 
DRIVEN  PILES  USING  THE  CONE  PENETRA- 
TION TEST  WITH  PORE  PRESSURE  MEAS- 
UREMENTS. 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2G. 
W90-10174 


STRUCTURE  TO  CONTROL  ICE  FORMATION 
AND  ICE  JAM  FLOODING  ON  CAZENOVIA 
CREEK,  NEW  YORK. 

Army  Engineer  District,  Buffalo,  NY. 

For  primary  bibliographic  entry  see  Field  2C. 
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DEVELOPMENT  AND  FIELD  EVALUATION 
OF  A  CATENARY  TRAIL-TUBE  SYSTEM  FOR 
REDUCING  IRRIGATION  WATER  LOSSES. 

South   Dakota   State  Univ.,   Brookings.   Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-09525 


FLOW  DISTRIBUTION  BY  GRAVITY  FLOW 
IN  PERFORATED  PIPE. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-09933 


DEVELOPMENTS  IN  HYDRAULIC  ENGI- 
NEERING-VOLUME 5. 

Elsevier  Science  Publishing  Co.,  New  York.  1988. 
234p.  Edited  by  P.  Novak. 

Descriptors:  'Estuaries,  "Hydraulic  engineering, 
*Ice,  'Intakes,  *Polders,  'Reviews,  Currents, 
Design  criteria,  Drainage,  Energy,  Hydroelectric 
power,  Saline-freshwater  interfaces,  The  Nether- 
lands, Tidal  effects. 

This  fifth  volume  of  Developments  in  Hydraulic 
Engineering  follows  the  pattern  set  by  the  previous 
four  volumes,  that  is,  attempting  to  provide  a 
comprehensive  and  authoritative  review  of  the 
state  of  the  art  of  one  subject  area  within  hydraulic 
engineering.  Four  main  topics  covered  here:  (1) 
low-head  hydropower  utilization;  (2)  intake  design 
for  ice  conditions;  (3)  interference  between  estu- 
aries and  seas;  and  (4)  polders.  The  chapter  on 
low-hydropower  covers  sources  of  mechanical 
energy  in  water,  classification  of  hydropower 
schemes,  designs  for  low-head  river  developments, 
including  examples  of  numerous  layouts,  mainly 
from  central  Europe,  powerplant  designs,  evalua- 
tion of  producible  power  and  energy,  operation  of 
chain  of  plants,  electrical  equipment,  planning,  and 
other  aspects  of  powerplant  assessment.  Intake 
design  for  ice  conditions  includes  a  discussion  of 
ice  conditions  in  rivers,  lakes,  and  oceans,  behavior 
of  ice  at  intakes,  and  countermeasures,  with  case 
studies.  The  characteristics  of  estuary/coastal 
interfaces  are  considered  both  theoretically  and  in 
terms  of  data  from  specific  examples  from  through- 
out the  world;  regional  wave  modeling  and  sea  bed 
stresses  and  sediment  transport  also  are  discussed. 
Polders,  a  special  type  of  drained  land  generally 
found  in  low-lying  coastal  areas,  river  plains,  shal- 
low lakes,  lagoons,  and  upland  depressions,  are 
described  in  general  terms  and  design  issues,  par- 
ticularly as  they  relate  to  The  Netherlands,  are 
discussed.  Design  and  management  of  ditches, 
dikes,  irrigation,  and  flood  are  considered.  (See 
W90-09993  thru  W90-09996)  (Rochester-PTT) 
W90-09992 


WATER  POWER  DEVELOPMENT:  LOW- 
HEAD  HYDROPOWER  UTILIZATION. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 
serbau    und    Kulturtechnik,    Versuchsanstalt   fuer 
Wasserbau  -  Theodor-Rehbock-Lab. 
E.  Mosonyi. 

IN:  Developments  in  Hydraulic  Engineering- 
Volume  5.  Elsevier  Science  Publishing  Co.,  New 
York.  1988.  p  1-105,  61  fig,  5  tab,  73  ref. 

Descriptors:  'Hydroelectric  power,  'Low-head 
hydroelectric  power,  'Reviews,  Austria,  Design 
criteria,  Economic  aspects,  Energy,  France,  Ger- 
many, Hungary,  Hydroelectric  plants,  Japan, 
Soviet  Union,  Switzerland,  Water  resources  devel- 
opment, Yugoslavia. 

Only  about  10-20%  of  the  world's  economically 
feasible  water  power  resources  have  been  utilized 
to  date.  The  competitiveness  of  hydroelectric 
power  plants  has  been  enhanced  in  recent  decades 
due  to  advances  in  various  fields  of  technology 
(e.g.,  new  foundations  and  grouting  methods,  im- 
proved tunneling  techniques,  less  expensive  steel 
structures,  and  improved  designs  for  gates,  tur- 
bines, and  generators).  Water  power  development 


is  reviewed  here  in  general  terms  and  the  specific 
considerations  appropriate  to  low-head  hydropow- 
er utilization  are  discussed  in  detail.  Topics  in- 
clude: physical  principles  of  water  power  utiliza- 
tion; traditional  water  power  development; 
pumped  storage,  tidal,  and  depression  (solar  evapo- 
ration) schemes;  power  station  layouts;  calculating 
plant  potential;  operation  of  chain  of  plants;  hydro- 
power  generating  sets  (turbines,  governing,  electri- 
cal equipment,  and  control  systems);  preliminary 
planning  of  the  powerhouse;  environmental  and 
aesthetic  aspects;  and  economic  appraisal.  Plants 
used  as  illustrative  examples  are  from  Germany, 
Switzerland,  France,  Soviet  Union,  Japan,  Austria, 
Yugoslavia,  and  Hungary.  (See  also  W90-09992) 
(Rochester-PTT) 
W90-09993 


INTAKE  DESIGN  FOR  ICE  CONDITIONS. 

Cold   Regions   Research   and   Engineering   Lab., 
Hanover,  NH. 
G.  D.  Ashton. 

IN:  Developments  in  Hydraulic  Engineering- 
Volume  5.  Elsevier  Science  Publishing  Co.,  New 
York.  1988.  p  107-138,  9  fig,  1  tab,  44  ref. 

Descriptors:  'Ice,  'Intakes,  Debris,  Floating  ice, 
Frazil  ice,  Hydroelectric  plants,  Monitoring,  Oper- 
ating policies,  Water  temperature. 

The  design  of  water  intakes  is  almost  always  based 
on  a  combined  consideration  of  the  water  supply 
needs  and  the  characteristics  of  the  source  water 
body.  The  water  supply  requirements  generally 
consist  of  a  required  withdrawal  or  passage  rate, 
some  measure  of  reliability,  and  some  measurement 
of  quality,  ranging  from  temperature  in  the  case  of 
selective  withdrawal  structures  to  the  exclusion  of 
debris  or  trash.  Where  ice  forms  in  or  on  the 
source  water  body,  consideration  also  must  be 
given  either  to  preventing  its  ingestion  into  the 
intake  or  ingesting  it  in  such  a  condition  that  it 
does  not  interfere  with  water  usage.  Treating  ice  at 
intakes  merely  as  a  debris  problem  is  a  naive  ap- 
proach because  the  quantities  of  ice  are  orders  of 
magnitude  larger  than  those  of  debris  and  because 
ice,  with  its  slight  buoyancy,  often  behaves  differ- 
ently. Because  of  the  diversity  of  intakes  used,  the 
present  approach  is  to  characterize  ice  conditions 
that  occur  near  intakes  and  then  to  describe  the 
principles  behind  various  countermeasures  that 
have  been  used  both  successfully  and  unsuccessful- 
ly to  avoid  or  mitigate  ice  problems.  Frazil  ice  can 
block  intakes  in  several  ways,  including  build-up 
on  trash  racks,  impingement  against  the  intake 
opening,  and  deposition  within  the  intake  chamber. 
Broken  ice  arriving  at  intakes  often  should  not  be 
allowed  to  enter  the  intake.  Little  is  known  about 
the  depth  below  the  surface  that  an  intake  must  be 
placed  to  avoid  entrainment  of  fragmented  ice. 
The  depth  must  be  at  least  greater  than  the  cover 
that  will  accumulate  under  the  action  of  a  given 
approach  velocity.  There  are  various  countermeas- 
ures that  may  be  employed  to  deal  with  ice  at 
intakes;  these  include:  changing  the  ice  regime 
(e.g.,  by  changing  the  velocity  or  stabilizing  the 
cover),  thermal  methods,  mechanical  methods,  and 
hydraulic  methods.  Monitoring  of  water  tempera- 
tures and  ice  conditions  allows  more  efficient  oper- 
ation of  intakes  to  avoid  or  mitigate  ice  problems, 
and  in  the  case  of  serious  stoppages,  it  is  a  great  aid 
in  accurately  diagnosing  the  particular  cause.  Little 
quantitative  information  exists  on  ice  conditions  at 
intakes  that  can  be  used  by  designers  trying  to 
cope  with  the  problem.  (See  also  W90-09992) 
(Rochester-PTT) 
W90-09994 


POLDERS. 

Instituto  Botanico,  Lisbon  (Portugal). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-09996 


FLUSHING  FLOWS. 

EA  Engineering,  Science,  and  Technology,  Inc., 
Lafayette,  CA.  Western  Regional  Operations. 
For   primary   bibliographic   entry   see   Field    5G. 
W90- 10001 


SURGE   SHAFT   STABILITY   FOR   PUMPED- 
STORAGE  SCHEMES. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 
Mechanical  Engineering. 
For  primary  bibliographic  entry  see  Field  8A. 
W90- 10108 


CHARACTERISTICS  OF  A  SEDIMENT-LADEN 
FLOW  IN  A  CANAL  AND  CALCULATION  OF 
RELIABILITY. 

V.  S.  Altunin,  and  T.  A.  Aliev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  7,  p  367-375,  January  1990.  12  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  7,  p 
11-16,  July  1989. 

Descriptors:  'Canals,  'Channel  erosion,  'Flow, 
'Hydraulics,  'Mathematical  studies,  'Sediment 
transport,  Flow  velocity,  Friction,  Hydraulic  fric- 
tion, Hydraulic  resistance,  Resistance,  Uniform 
flow. 

The  effect  of  sediments  on  hydraulic  resistance 
was  assessed  by  development  of  equations  and 
application  to  three  problems  involving  the  simul- 
taneous fulfillment  of  performance  conditions  of  a 
canal  (1)  in  the  case  of  a  change  in  the  average 
flow  velocity  with  time,  (2)  with  a  staged  change 
in  the  water  discharge,  and  (3)  with  self-erosion. 
The  results  of  calculations  show  that  the  presence 
of  fine  sediments  (d  <  0.05  mm)  does  not  have  a 
substantial  effect  on  the  losses  of  the  total  friction 
slope.  Sediments  with  a  diameter  >  or  =  0.1  mm 
have  the  greatest  effect  on  the  slope  of  the  flow. 
An  increase  in  losses  is  explained  physically  by 
lagging  of  the  solid  particles  behind  the  transport- 
ing fluid.  One  of  the  main  problems  in  the  design 
stage  is  the  construction  of  a  design  scheme  of  the 
canal  is  that  all  main  elements  of  the  channel  fall 
within  established  limits  regarding  the  supply  of 
water  to  be  furnished  during  a  given  interval  cor- 
responding to  given  regimes  and  conditions.  Canal 
failures  are  manifested  in  disturbance  of  the  stabili- 
ty of  the  channel  as  caused  by  siltation  or  erosion 
and  in  the  hydraulic  parameters  of  the  channel 
exceeding  the  allowable  limits.  These  equations 
allowed  calculation  of  the  reliability  indexes  of  a 
canal  at  the  design  stage  as  well  as  calculation  of 
increasing  the  operating  reliability  of  canals. 
(Cassar-PTT) 
W90-10146 


DISSIPATION  OF  INCREASED  TURBULENCE 
OF  A  FLOW  IN  A  BOTTOM  HYDRAULIC 
JUMP. 

A.  F.  Dmitriev,  and  N.  N.  Khlapuk. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  7,  p  390-395,  January  1990.  5  fig,  1  tab,  12  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7,  p  24-27,  July  1989. 

Descriptors:  'Hydraulic  jump,  'Hydraulics,  'Tur- 
bulent flow,  Channel  scour,  Energy  dissipation, 
Flow  characteristics,  Flow  velocity,  Flumes, 
Froude  number,  Hydraulic  engineering,  Riprap, 
Scour. 

Flume  studies  of  flow  regimes  of  a  bottom  hydrau- 
lic jump  were  conducted  with  strain-gage  trans- 
ducers measuring  the  longitudinal,  transverse,  and 
vertical  flow  components.  The  minimum  and  maxi- 
mum values  of  the  velocity  instantaneous  bottom 
velocity  did  not  usually  coincide  in  time,  although 
at  individual  instants  of  time  a  comparatively  sym- 
metric velocity  field  was  observed,  i.e.,  when  the 
velocities  were  maximum  at  all  three  points  or 
when  the  velocity  was  maximum  along  the  axis 
near  the  flume  walls.  The  longitudinal  component 
of  the  maximum  fluctuation  bottom  velocity  in- 
creased with  the  Froude  number.  Dissipation  of 
the  increased  flow  turbulence  was  calculated,  and 
it  was  determined  that  the  length  of  necessary 
protection  of  the  bottom  was  10  to  12  times  the 
depth  of  water  at  the  end  of  the  jump.  To  prevent 
the  extension  of  the  local  scour  pocket  under  the 
structure,  it  was  suggested  that  a  stone  prism  be 
constructed  at  the  end  of  the  protected  section. 
The  longitudinal  and  transverse  maximum  instanta- 
neous bottom  velocity  dictated  the  size  of  the  stone 
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in  the  riprap  apron  and  in  the  stone  prism.  (Cassar- 
PTT) 
W9O-10150 

CALCULATION  OF  THE  LONGITUDINAL 
FLOW  VELOCITY  FIELD  IN  THE  CROSS  SEC- 
TION OF  CYLINDRICAL  CHANNELS. 

B.  M.  Nikolaev,  and  V.  P.  Troitskii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  7,  p  400-405,  January  1990.  3  fig,  1  tab,6  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7,  p  30-33,  July  1989. 

Descriptors:  *Canals,  *Channel  flow,  *Flow  veloc- 
ity, 'Hydraulics,  'Mathematical  studies,  Turbulent 
flow,  Velocity. 

A  simple,  accurate  method  for  computing  the  lon- 
gitudinal flow  velocity  field  in  a  cross  section  of 
cylindrical  channels  was  derived  and  compared 
with  previous  experimental  data  from  pressurized 
air  models  of  canals  of  a  co-sinusoidal  cross  sec- 
tion, on  shear  stress  distribution  in  canals  with  a 
variety  of  cross-sectional  shapes,  and  on  canals 
having  an  angle  at  the  water  line  of  30  degrees  and 
with  14  degrees.  Calculation  results  are  presented 
in  the  form  of  a  nomogram  for  determining  the 
form  factor  of  the  channel  cross  section.  Isotachs 
were  calculated  for  four  experimental  canals  and 
for  a  stretch  of  the  Pur  River,  all  made  of  fine 
sand.  Differences  between  measured  and  calculat- 
ed values  did  not  exceed  the  limits  of  experimental 
accuracy.  (Cassar-PTT) 
W90-10152 


DISPERSION  RELATION  FOR  WAVES  ON  A 
CURRENT  NONUNIFORM  IN  DEPTH. 

E.  I.  Mass,  I.  G.  Kantarzhi,  and  I.  L.  Makarova. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  7,  p  405-410,  January  1990.  2  fig,  1  tab,  10  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7,  p  33-35,  July  1989. 

Descriptors:    'Dispersion,    'Hydraulics,    'Mathe- 
matical studies,  'Water  currents,  'Waves,  Wind 


Dispersion  relations  were  obtained  for  gravity 
waves  on  currents  of  two  types  of  the  velocity 
profile  for  a  finite  depth  of  current.  The  first 
current  velocity  profile,  characteristic  of  wind- 
driven  currents  and  the  problem  of  pneumatic 
breakwaters,  was  triangular  and  limited  in  depth. 
The  second,  important  for  problems  of  sediment 
transport  by  mixed  flows,  was  logarithmic  with 
bottom  roughness.  Possible  applications  of  these 
equations  include  wind  waves  on  flowing  reser- 
voirs, wind  waves  on  longshore  currents  in  the 
coastal  zone  of  the  sea,  wind  waves  for  currents  in 
river  mouths  or  near  spillways,  wind  waves  on 
tidal  currents,  and  wind  and  long  waves  in  large 
streams.  (Cassar-PTT) 
W90-10153 


MECHANOTRON  TRANSDUCER  OF  TRANS- 
VERSE VELOCITY  FLUCTUATIONS  OF  THE 
ONCOMING  FLOW. 

N.  A.  Melekhova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  7,  p  415-417,  January  1990.  2  fig,  2  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
7,  p  39-40,  July  1989. 

Descriptors:  'Data  acquisition,  'Flow  measure- 
ment, 'Flow  velocity,  'Hydraulics,  Instrumenta- 
tion, Measuring  instruments,  Mechanotron  trans- 
ducer, Transducers. 

The  mechanotron  velocity  transducer,  used  for 
flow  measurements  at  small  depths,  was  modified 
by  making  its  elastic  system  in  the  form  of  a  tube 
arranged  coaxially  to  the  longitudinal  axis  and 
rigidly  and  hermetically  connected  to  the  flange  of 
the  mechanotron  and  to  the  end  of  its  pin.  The 
receiving  element  was  rigidly  connected  with  the 
elastic  tube  and  control  pin.  It  was  designed  to  be 
oriented  with  the  tip  toward  the  flow  during  meas- 
urement. Depending  on  the  thickness  and  diameter 
of  the  elastic  tube  of  the  transducer  being  used,  it 
was  possible  to  change  the  range  of  frequencies  of 


the  velocity  fluctuations  being  recorded  and  the 
magnitude  of  the  maximum  external  pressure  of  the 
flow  withstood  by  the  transducer,  and  hence  the 
depth  of  submergence  into  the  flow.  (Cassar-PTT) 
W90-10154 


FIELD  MEASUREMENTS  OF  THE  HYDRAU- 
LIC RESISTANCE  OF  SANITARY  SEWERS. 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic   entry   see  Field   5D. 
W90-10234 


DEVICE  FOR  MEASURING  FORCES  IN  A 
RUBBLE-MOUND  BREAKWATER. 

Baird  (W.F.)  and  Associates,  Ottawa  (Ontario). 
R.  D.  Scott,  D.  J.  Turcke,  and  W.  F.  Baird. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  6,  p886-894,  December  1989,  13  fig,  1 
tab,  21  ref. 

Descriptors:  'Breakwaters,  'Hydraulic  structures, 
'Instrumentation,  'Measuring  instruments,  Hy- 
draulic models,  Model  studies,  Wave  action. 

An  improved  instrumentation  scheme  has  been  de- 
signed and  tested  for  measuring  the  generalized 
forces  occurring  within  armor  units  in  a  physical 
model  of  a  breakwater  subjected  to  wave  action. 
The  fundamental  change  is  centered  around  the 
concept  of  a  load  cell.  Compared  with  previous 
devices  this  unit  has  improved  sensitivity,  full  pro- 
tection from  all  environmental  influences,  and  a 
wider  range  of  applicability.  These  improvements 
were  substantiated  by  several  test  series  of  static 
loading  under  self-weight  and  static  forces  in  an 
armor  layer.  The  instrumentation  was  also  evaluat- 
ed in  a  two-dimensional  hydraulic  flume.  (Cres- 
koff-PTT) 
W90-10235 
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SNOWY      MOUNTAINS      REFURBISHMENT 
PROJECT. 

Snowy    Mountains    Engineering    Corp.,    Cooma 
(Australia). 
C.  Raine. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  5,  p  27-28,  May  1990.  1 
fig- 
Descriptors:    'Australia,    'Electrical    equipment, 
•Hydroelectric  plants,  Dams,  Maintenance. 

Major  construction  work  on  the  Snowy  Mountains 
scheme  in  New  South  Wales  ended  with  the  com- 
missioning of  the  Tumut  3  power  station  in  1974. 
This  event  marked  the  completion  of  a  construc- 
tion period  which  had  begun  25  years  earlier  in 
1949,  and  included  the  building  of  seven  power 
stations,  one  pumping  station  and  17  major  dams. 
The  scheme's  first  electricity  was  generated  at 
Guthega  power  station  in  1955.  In  1986-87,  the 
need  for  a  total  review  program  for  plant  rehabili- 
tation was  recognized  and  implemented.  This  led 
to  the  development  of  a  long-term  strategic  main- 
tenance plan  for  the  scheme.  The  study  considered 
replacement  planning,  redevelopment  issues,  and 
outlined  a  tentative  plan  for  major  works  to  be 
carried  out  up  to  the  year  2020.  The  priority  short 
term  issues  identified  related  to  the  condition  of 
plant  in  the  scheme's  Upper  Tumut  region.  The 
major  component  of  the  five  year  plan,  to  begin  in 
1991,  now  includes  work  at  the  Upper  Tumut 
switching  station,  and  the  plant  at  Tumut  1  and 
Tumut  2  power  stations.  The  project  implementa- 
tion will  allow  for  the  early  rewinding  of  the 
generator  stators.  The  studies  mentioned  previous- 
ly indicated  this  action  should  be  taken  as  soon  as 
possible.  In  addition  to  the  work  on  the  main 
generating  machines,  a  complete  station  refurbish- 
ment program  is  also  under  way.  This  work  is 
being  scheduled  such  that  the  implementation  will 
not  adversely  affect  the  work  to  be  carried  during 
the  major  outages  required  for  the  generating  plant 
work.  (Agostine-PTT) 
W90-09644 


Hydraulic  Machinery — Group  8C 

PRINCIPLES  OF  OPTIMIZATION  OF  THE 
DESIGN  OF  THE  TURUKHAN  HYDROELEC- 
TRIC STATION  DEVELOPMENT. 

A.  A.  Belyakov,  and  A.  A.  Belyakov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  7,  p  418-432,  January  1990.  7  fig,  2  tab,  9  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7,  p  43-53,  July  1989. 

Descriptors:  'Hydraulic  structures,  'Hydroelectric 
plants,  'Reservoirs,  Dams,  Design  criteria,  Elec- 
tric powerplants,  Optimization,  Powerplants,  Tun- 
guska  River,  Turukhan  hydroelectric  plant,  USSR. 

The  proposed  design  of  the  Turukhan  hydroelec- 
tric plant,  planned  for  construction  on  the  Lower 
Tunguska  River  in  the  Soviet  Union,  was  publi- 
cized for  the  purpose  of  inviting  comments  and 
suggestions    from    the    engineering    community. 
Basic  design  criteria  were  as  follows:  installed  ca- 
pacity, 20  million  kW;  energy  production,  46  bil- 
lion kW/r/yr;  reservoir  capacity  for  normal  runoff 
of  1 12  cu  km/yr  and  NPL  elevation  of  200  m,  409 
cu  km  total  and  101  cu  km  useful;  earth  dam  of 
206-m  crest  elevation  made  watertight  with  a  con- 
crete dam  up  to   101   m  and  asphaltic  concrete 
cutoff  walls  above  and  upstream;  two  diversion 
tunnels;  and  two  powerhouses.  Some  of  the  prob- 
lems and  points  of  argument  concerning  the  design 
and  the  site  conditions  include  the  presence  of  a 
large  forested  area,  a  long  and  severe  winter,  pro- 
nounced nonuniformity  of  runoff  throughout  the 
year  (300  cu  m/sec  to  tens  of  thousands  of  cu  m/ 
sec,  a  costly  and  inefficient  scheme  for  flow  diver- 
sion during  construction  believed  to  cause  erosion 
and  destruction  of  structures,  complex  geological 
conditions    for    tunnel-driving,    poor    layout    of 
powerhouses,  failure  to  specify  use  of  lean  con- 
crete, construction  time  of  20  years,  and  lack  of 
planning  for  initial  filling  of  the  reservoir.  Several 
suggestions  to  optimize  the  design  were  presented: 
(1)  a  scheme  for  diversion  of  flow  along  the  river 
channel  which  adapts  to  flow  conditions,  (2)  elimi- 
nation of  the  diversion   tunnels,   (3)  a  two-row 
arrangement  of  units  in  the  powerhouse  and  relo- 
cation to  the  natural  river  channel,  (4)  use  of  lean 
rollcrete,  (5)  use  of  artificial  heated  microclimates 
for  concrete  pouring,  (6)  a  high  rate  of  concreting 
(up  to  3  million  cu  m/yr),  and  (7)  filling  of  the 
reservoir  during  construction  with  minimum  possi- 
ble discharges  of  water  into  the  lower  pool.  Two 
variants  of  the  development   project  were  pro- 
posed: one  with  a  concrete  dam  and  one  with  the 
earth  dam.  (Cassar-PTT) 
W90-10155 


SUSITNA  HYDROELECTRIC  PROJECT  SIMU- 
LATION OF  RESERVOIR  OPERATION. 

De  Leuw,  Cather  and  Co.,  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  4A. 
W90-10435 

SURVEY  OF  EXPERIENCE  IN  OPERATING 
HYDROELECTRIC  PROJECTS  IN  COLD  RE- 
GIONS. 

Harza/Ebasco,  Anchorage,  AK.  Susitna  Hydro- 
electric Project. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-10441 


HYDROLOGY  AND  HYDRAULIC  STUDIES 
FOR  LICENSING  OF  THE  SUSITNA  HYDRO- 
ELECTRIC PROJECT. 

Harza/Ebasco,  Anchorage,  AK.  Susitna  Hydro- 
electric Project. 

For  primary  bibliographic  entry  see  Field  4A. 
W90- 10442 

GLACIER-CLIMATE  RESEARCH  FOR  PLAN- 
NING HYDROPOWER  IN  GREENLAND. 

Groenlands  Geologiske  Undersoegelse,  Copenha- 
gen (Denmark). 

For  primary  bibliographic  entry  see  Field  2C. 
W90-10487 
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FORECASTING  THE  EFFECTS  ON  RIVER  ICE 
DUE  TO  THE  PROPOSED  SUSITNA  HYDRO- 
ELECTRIC PROJECT. 

Harza  Engineering  Co.,  Chicago,  IL. 

For   primary   bibliographic   entry   see   Field   6G. 

W90- 10495 

8D.  Soil  Mechanics 


QUANTITATIVE  ASSESSMENT  OF  THE  RELI- 
ABILITY OF  DAMS. 

For  primary  bibliographic  entry  see  Field  8A. 
W90- 10145 


MONITORING  AND  MANAGEMENT  OF  THE 
CONSTRUCTION  OF  AN  EARTH  EMBANK- 
MENT BY  MEANS  OF  A  COMPUTER-BASED 
VARYING  NUMERICAL  MODEL. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-10147 


BRICK  SEWER  LIFE  EXTENDED. 

Brown  and  Caldwell,  Seattle,  WA. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-10218 


8E.  Rock  Mechanics  and 
Geology 


LITHOLOGY  OF  BASIN-FILL  DEPOSITS  IN 
THE  ALBUQUERQUE-BELEN  BASIN,  NEW 
MEXICO. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-09905 


8F.  Concrete 


EFFECTS  OF  AGGRESSIVE  WATER  ON  DAM 
CONCRETE. 

Gibb    (Alexander)    and    Partners    Ltd.,    London 

(England). 

P.  J.  Mason. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  5,  p  39-42,  May  1990.  5 

fig,  19ref. 

Descriptors:  'Concrete  dams,  'Dam  construction, 
•Dam  design,  *Maintenance,  'Reservoir  design, 
•Reservoirs,  'Water  chemistry,  Leaching. 

During  the  1970s,  the  ICOLD  Committee  on  De- 
terioration of  Dams  and  Reservoirs  carried  out  a 
detailed  international  survey  to  establish  the  prime 
causes  of  dam  and/or  reservoir  deterioration. 
Their  results  were  published  in  1983  and  indicated 
that  11%  of  all  cases  at  concrete  dams  had  in- 
curred some  form  of  attack  from  the  environment. 
Following  these  results,  the  ICOLD  Committee  on 
Materials  for  Concrete  Dams  commissioned  a  sepa- 
rate survey  into  the  effects  of  aggressive  environ- 
mental attack  on  dam  concrete.  The  survey  con- 
firmed that  the  prime  cause  of  aggressive  attack  at 
dams  is  the  reservoir  water  which  the  dams  im- 
pound. Pure  water  passing  through  porous  con- 
crete will  leach  the  free  lime  (normally  calcium 
hydroxide)  from  the  cement  paste.  In  the  presence 
of  carbon  dioxide,  this  will  convert  to  calcium 
carbonate  and  water,  or  in  the  presence  of  excess 
carbon  dioxide  it  may  convert  one  step  further  to 
calcium  bicarbonate.  Efflorescence  occurs  where 
the  water  containing  the  leached  calcium  com- 
pound reaches  free  air,  either  at  exposed  faces  or 
within  drainage  systems.  Eventually  drainage  sys- 
tems can  become  blocked,  leading  to  unacceptably 
high  internal  uplift  pressures  within  the  body  of 
the  dam.  In  some  cases  the  erosive  capacity  of  pure 
water  has  been  made  worse  by  the  inclusion  of 
dissolved  acids,  which  lower  the  pH  of  the  water 
still  further.  More  severe  are  the  effects  of  acid 
rain.  Sulfates  resulting  from  acid  rain  can  attack 
concrete  either  expansively  or,  in  the  case  of  mag- 
nesium sulfate,  by  dissolution.  Probably  the  most 
common  repair  features  a  slender  reinforced  con- 


crete wall  anchored  directly  to  the  face  of  the 
affected  dam  with  some  form  of  waterproofing 
membrane  sandwiched  between  the  two.  More  re- 
cently, repairs  have  been  made  using  only  epoxy  or 
polymer  membranes.  In  many  cases,  tensioned  an- 
choring is  a  reasonable  and  economic  solution. 
(Agostine-PTT) 
W90-09646 


REVIEW  OF  ROLLER  COMPACTED  CON- 
CRETE DAMS  IN  THE  1980S. 

Dunstan  (Malcolm)  and  Associates,  Newton  Abbot 

(England). 

M.  R.  H.  Dunstan. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  5,  p  43-45,  May  1990.  5 

fig,  1  tab,  13ref. 

Descriptors:  'Concrete  dams,  *Dam  construction, 
*Dam  design,  *Roller  compacted  dams,  Dam  foun- 
dations, Dam  stability,  Pozzolans. 

The  1980s  was  the  decade  during  which  roller 
compacted  concrete  (RCC)  dam  construction 
changed  from  being  merely  an  idea  to  a  fully 
accepted  method  of  construction.  RCC  dams  are 
classified  into  four  main  types:  lean  RCC,  medium- 
paste  RCC,  high-paste  RCC  and  RCD  (roller  com- 
pacted dam,  Japanese  technique).  During  1989, 
there  was  a  continuation  of  the  trend  of  increasing 
the  cementitious  content  (Portland  cement  and 
pozzolan).  Of  the  ten  RCC  (and  RCD)  dams  com- 
pleted in  1989,  one  was  a  medium-paste  RCC  dam, 
two  were  RCD  dams,  and  seven  were  high-paste 
content  RCC  dams.  A  new  category  of  RCC  dam, 
the  hardfill,  is  now  being  considered,  although  as 
yet  only  one  small  structure  (in  France)  has  been 
built.  The  speed  of  construction  of  RCC  dams  is 
one  of  their  main  advantages  compare  with  other 
methods.  RCC  dams  can  be  constructed  at  a  rate 
of  approximately  2  to  2.5  m  vertical  height  per 
week.  RCD  dams  are  somewhat  slower,  the  aver- 
age rate  being  slightly  more  than  1  m  vertical 
height  per  week.  It  has  been  found  that  RCC  dams 
are  generally  cheaper  than  other  methods  of  con- 
struction. The  majority  of  RCC  dams  use  some 
form  of  pozzolan.  Of  these  pozzolans,  84%  have 
been  low  lime  (Class  F)  flyash.  With  the  increasing 
size  of  RCC  dams,  there  is  a  greater  need  for  some 
form  of  pozzolan.  Two  dams  are  under  construc- 
tion in  which  interesting  pozzolans  are  being  used: 
(1)  At  Capanda  dam  in  Angola,  a  milled  sand 
which  completely  passed  the  150  microm  sieve,  is 
being  used;  and  (2)  at  Platanovryssi  dam  very  high 
proportion  of  a  milled  high-lime  flyash  is  to  be 
used.  RCC  dams  can  now  be  considered  true  re- 
placements for  traditional  immersion-vibrated  con- 
crete dams  of  any  reasonable  height.  Given  a  good 
foundation,  RCC  dams  are  also  an  economic  alter- 
native to  any  other  form  of  dam.  RCC  is  thus  now 
a  proven  method  of  construction  for  dams.  (Agos- 
tine-PTT) 
W90-09647 


DESIGN     AND    CONSTRUCTION     OF    THE 
TASHKUMYR  RCC  DAM,  USSR. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-09648 


UNDERWATER  CONSTRUCTION  WITH  CON- 
CRETES (JAN  70  -  JUL  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-865836. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
August  1989.  54p. 

Descriptors:  'Bibliographies,  'Concrete  construc- 
tion, 'Construction  methods,  Bridges,  Caissons, 
Cements,  Concrete  mixes,  Docks,  Hydraulic  struc- 
tures, Offshore  platforms,  Polymers,  Tunnels. 

This  bibliography  contains  citations  concerning 
underwater  construction  using  concretes.  Caisson 
and  Tremie  methods  of  working  with  concrete 
underwater  are  described.  Quantity  of  cement  re- 
quired for  good  underwater  concrete  is  examined. 
Applications  of  underwater  concrete  in  tunnels, 
underwater    foundations,    bridges,    offshore    plat- 


forms, docks,  and  harbors  are  examined.  Abrasion 
resistant  concrete  used  for  underwater  structure 
repair,  remote  controlling  hydroconcrete,  crystal 
type  polymer  concrete  for  antiwashout  applica- 
tions, and  testing  of  underwater  concrete  are  also 
discussed.  (This  new  bibliography  contains  140 
citations  fully  indexed  with  a  title  lists).  (Author's 
abstract) 
W90- 10040 


8G.  Materials 


GEOTEXTILES  (JAN  83  -  SEP  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-850843. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
November  1989.  102p. 

Descriptors:  'Bibliographies,  'Geotextiles,  'Hy- 
draulic structures,  Drainage  systems,  Earthworks, 
Marketing,  Road  construction,  Soil  stabilization, 
Textiles,  Water  conservation. 

This  bibliography  contains  citations  concerning  ap- 
plications of  geotextiles  in  earthworks,  water- 
works, and  road  construction  projects.  The  uses  of 
fabrics  in  soil  stabilization,  coastal  protection, 
drainage  systems,  water  conservation,  and  waste 
treatment  operations  are  discussed.  Development 
trends  and  market  evaluations  of  textile  materials 
for  geological  engineering  applications  are  re- 
viewed. (This  updated  bibliography  contains  305 
citations,  81  of  which  are  new  entries  to  the  previ- 
ous edition).  (Author's  abstract) 
W90-10033 


LINERS  FOR  WASTE  DISPOSAL  AND  WASTE 
STORAGE  FACILITIES  (JAN  76  -  APR  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 10067 


DEVICE    FOR    MEASURING   FORCES    IN   A 
RUBBLE-MOUND  BREAKWATER. 

Baird  (W.F.)  and  Associates,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  8B. 
W90- 10235 


8H.  Rapid  Excavation 


DREDGING:  TECHNOLOGY  AND  ENVIRON- 
MENTAL ASPECTS  (JAN  78  -  DEC  88). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-854137. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
January  1989.  175p. 

Descriptors:  'Bibliographies,  'Dredging,  'Dredg- 
ing wastes,  'Waste  disposal,  'Water  pollution  ef- 
fects, 'Water  pollution  sources,  Environmental  ef- 
fects, Hydraulic  equipment,  Ocean  dumping,  Path 
of  pollutants. 

This  bibliography  contains  citations  concerning  the 
technology  and  environmental  impacts  of  dredg- 
ing. Equipment,  including  semi-submersible  cutter 
platforms,  is  described.  Sediment  movement,  fac- 
tors affecting  sediment  movement,  and  the  disposal 
of  dredged  material,  are  discussed,  and  computer 
models  predicting  the  fate  of  the  dredged  materials 
are  considered.  The  environmental  impacts  of  the 
dredged  areas  and  the  effects  of  ocean  dumping  of 
dredged  materials  are  also  discussed.  (This  updated 
bibliography  contains  330  citations,  35  of  which 
are  new  entries  to  the  previous  edition).  (Author's 
abstract) 
W90- 10044 
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COMPLIANCE  WITH  INSTREAM  FLOW 
AGREEMENTS  IN  COLORADO,  MONTANA, 
AND  WYOMING. 

Wyoming  Cooperative  Fishery  and  Wildlife  Re- 
search Unit,  Laramie. 

For  primary  bibliographic  entry  see  Field  6E. 
W90-09616 


FORTH  ESTUARY:  A  NURSERY  AND  OVER- 
WINTERING AREA  FOR  NORTH  SEA 
FISHES. 

Forth    River    Purification    Board,    Queensferry 
(Scotland).  Tidal  Waters  Lab. 
M.  Elliot,  M.  G.  O'Reilly,  and  C.  J.  L.  Taylor. 
Hydrobiologia    HYDRB8,    Vol.    195,    p    89-103, 
April  30,  1990.  11  fig,  3  tab,  32  ref. 

Descriptors:  *Fish  populations,  *Forth  Estuary, 
•Intakes,  *Land  reclamation,  *Marine  fisheries, 
•Scotland,  Cod,  Flatfish,  Herring,  North  Sea, 
Plaice,  Seasonal  variation,  Sprat,  Water  pollution 
effects,  Whiting. 

The  fish  community  of  the  Forth  estuary,  Scot- 
land, has  several  components-estuarine  resident 
species,  diadromus  migratory  species,  marine  spe- 
cies with  seasonal  migrations.  The  population 
changes  during  the  period  1981-88  of  the  two 
migratory  categories  were  monitored  for  juvenile 
gadoids,  whiting  (Merlangius  merlangus)  and  cod 
(Gadus  morhua);  juvenile  flatfish,  plaice  (pleuron- 
ectes  platessa)  and  common  dab  (Limanda  li- 
manda);  and  the  adult  clupeids,  sprat  (Sprattus 
sprattus)  and  herring  (Clupea  harengus).  A  strong 
seasonal  pattern  was  observed  for  dab,  sprat,  her- 
ring and  to  a  lesser  extent,  whiting.  In  particular, 
they  show  the  high  estuarine,  winter  dependence 
of  the  marine  fishes.  During  the  period  October, 
1981  to  April  1988,  the  abundances  of  sprat,  her- 
ring, dab  and  whiting  were  strongly  intercorrelat- 
ed  indicating  their  similarly  high  winter  usage  of 
the  estuary.  The  Forth,  in  common  with  many 
estuaries,  supports  over  wintering  populations  and 
juveniles  of  marine  species  which  are  an  important 
part  of  the  estuarine  fish  community.  The  Forth 
supports  approximately  0.5%  of  the  North  Sea 
stocks  of  certain  sizes-classes  of  some  commercial- 
ly important  species.  The  estuarine  dependence  of 
the  marine  species  can  result  in  them  being  ex- 
posed to  several  threats.  These  include  the  loss  of 
habitat  and  feeding  areas  (following  reclamation  or 
through  poor  water  quality),  increased  mortality  as 
part  of  a  by-catch  or  from  industrial  abstraction 
intakes  or  the  uptake  of  persistent  contaminants. 
(White-Reimer-PTT) 
W90-09689 


USE  OF  INSTREAM  HABITAT  IMPROVE- 
MENT METHODOLOGY  IN  MITIGATING 
THE  ADVERSE  EFFECTS  OF  RIVER  REGULA- 
TION ON  FISHERIES. 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Biological  Sciences. 

S.  Swales. 

IN:  Alternatives  in  Regulated  River  Management. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  185- 

208,  6  fig,  61  pi,  82  ref. 

Descriptors:  *Habitat  restoration,  *Instream  flow, 
•Regulated  flow,  *River  fisheries,  *River  manage- 
ment, Aquatic  habitats,  Dams,  Design  criteria,  Fish 
migration,  Hydraulic  engineering,  Mitigation, 
Shading,  Water  depth. 

Numerous  studies  conducted  over  the  past  two 
decades  have  documented  marked  reductions  in 
the  abundance  and  diversity  of  fish  populations  as 
a  direct  result  of  the  loss  and  degradation  of  in- 
stream  habitat  due  to  river  regulation.  Stream  habi- 
tat improvement  methodology  is  reviewed;  the 
main  techniques  available  are  described;  and  the 
actual  and  potential  uses  of  improvement  method- 
ology in  mitigating  the  adverse  effects  of  river 
regulation  fisheries  are  described.  Effects  of  chan- 
nelization include  decreased  habitat  diversity,  loss 
of  cover,  removal  of  the  pool-riffle  pattern,  loss 
aquatic  vegetation,  and  alterations  in  discharge  and 
water  quality.  Impoundments  create  a  barrier  to 


fish  movement,  and  downstream  discharges  change 
flow  regimes  and  water  quality.  The  basic  concept 
behind  mitigation  using  instream  habitat  improve- 
ment devices  is  that  the  natural  adjustment  process 
can  be  considerably  accelerated  by  artificially  ma- 
nipulating stream  characteristics  to  improve  habi- 
tat conditions  for  fish  and  other  biological  commu- 
nities. River  fisheries  can  be  improved  by  address- 
ing five  basic  components  of  fish  habitat:  (1)  ade- 
quate value  and  depth  of  water  for  each  life  stage; 
(2)  adequate  water  quality;   (3)  appropriate  dis- 
charge amount  and  pattern;  (4)  cover  for  shade, 
concealment,   and   orientation;   and   (5)   adequate 
food  to  maintain  metabolic  processes,  growth,  and 
reproduction.   Various  mitigation   techniques  are 
employed  depending  on  whether  the  habitat  loss  is 
due    to    channelization    or    impoundment.    Three 
major  categories  of  improvement  structures  are 
recognized:   structures   that   impound   to   modify 
stream  flow,  structures  that  provide  cover,  and 
structures  or  treatments  that  modify  the  channel 
substrate.  For  the  instream  habitat  improvement 
methodology  to  be  acceptable  to  river  engineers, 
the  techniques  employed  should  aim  to  improve 
conditions  for  fish  and  other  aquatic  communities 
without   severely  compromising  the  engineering 
objectives  of  the  river  regulation  scheme.  It  should 
be  possible  to  compensate  for  the  effects  of  im- 
provement structures  that  are  counter  to  those  of 
the  river  regulation  scheme  by  allowing  for  their 
installation  at  the  design  stage  as  an  integral  part  of 
the  river  regulation  scheme.  (See  also  W90-09997) 
(Rochester-PTT) 
W90- 10004 


FLOODPLAIN  FISHERIES  MANAGEMENT. 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Fishery  Resources  and  En- 
vironment Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-10005 


ALTERNATIVE  APPROACHES  IN  PREDICT- 
ING TROUT  POPULATIONS  FROM  HABITAT 
IN  STREAMS. 

Ontario  Ministry  of  Natural   Resources,   Picton. 

Lake  Ontario  Fisheries  Unit. 

J.  N.  Bowlby,  and  J.  G.  Imhof. 

IN:  Alternatives  in  Regulated  River  Management. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  p  317- 

330,  6  fig,  5  tab,  26  ref. 

Descriptors:  *Aquatic  habitats,  •Ontario,  'River 
fisheries,  *River  management,  Benthos,  Biomass, 
Comparison  studies,  Habitat  Quality  Index,  Mathe- 
matical analysis,  Ontario  Trout  Habitat  Classifica- 
tion, Prediction,  Temperature,  Water  quality. 

Trout  modeling  attempts  have  led  to  the  develop- 
ment of  the  Ontario  Trout  Habitat  Classification 
(OTHC),  which  is  a  model  developed  using  dis- 
criminant function  analyses  to  relate  trout  habitat 
variables  to  broad  categories  of  trout  biomass  den- 
sity. Here  two  models  used  to  predict  trout  bio- 
mass density,  the  Habitat  Quality  Index  (HQI) 
developed  by  Binns  and  Eiserman  and  the  OTHC 
are  examined,  including  their  problems,  and  im- 
provements are  proposed.  In  the  development  of 
OTHC,  variables  with  some  nonlinearity  per- 
formed better  in  discriminant  function  models  than 
regression  models.  Where  trout  populations  are 
stable,  higher  precision  in  prediction  might  be  ob- 
tained and  a  regression  model  would  be  preferable. 
Otherwise,  a  discriminant  function  model  might 
provide  as  much  precision  as  a  regression  model. 
The  selected  variables  should  represent  limiting 
habitat  factors.  The  variables  used  in  HQI  (late 
summer  flow  index,  annual  flow  variation,  maxi- 
mum summer  temperature,  nitrate,  benthic  inverte- 
brate diversity,  eroding  banks,  submerged  aquatic 
vegetation,  water  velocity,  and  stream  width)  and 
OTHC  (ATP  concentration  of  suspended  solids, 
mean  July  and  August  maximum  weekly  tempera- 
ture, biomass  of  benthos,  log  shelter,  undercut 
bank  shelter,  and  pool  area)  are  good  candidates. 
However,  care  must  be  taken  to  avoid  highly 
correlated,  redundant  variables.  Different  life 
stages  of  fish  have  different  requirements.  Accord- 
ingly, a  simple  regression  or  discriminant  function 
model  cannot  be  expected  to  provide  a  resource 
manager  with  a  complete  set  of  predictions  re- 
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quired  to  manage  fish  habitat.  An  alternative  ap- 
proach may  be  to  develop  multistage  models  that 
are  interdependent.  Habitat  could  then  be  managed 
to  optimize  survival  of  the  most  critical  life  history 
stage.  (See  also  W90-09997)  (Rochester-PTT) 
W90-10010 


INFLUENCE  OF  ENDANGERED  FISH  PRO- 
TECTION ON  WATER  DEVELOPMENT 
PROJECTS  IN  THE  UPPER  COLORADO 
RIVER  SYSTEM. 

Bureau  of  Land  Management,  Salt  Lake  City,  UT. 

Utah  State  Office. 

For  primary  bibliographic   entry  see   Field   6D. 

W90-10076 


RECOMMENDATION  OF  FLUSHING  FLOWS 
FOR  MAINTENANCE  OF  SALMONID 
SPAWNING  GRAVELS  IN  A  STEEP,  REGU- 
LATED STREAM. 

EA  Engineering,  Science,  and  Technology,  Inc., 
Lafayette,  CA. 

D.  W.  Reiser,  M.  P.  Ramey,  and  T.  R.  Lambert. 
IN:  Water  Resources  Related  to  Mining  and 
Energy-Preparing  for  the  Future.  Proceedings  of 
the  Symposium.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1987.  p  271-280.  4  fig, 
8  ref. 

Descriptors:  *Bed  load,  *California,  *Flow 
models,  *Flushing,  *Instream  flow,  'Regulated 
flow,  'Sedimentation,  *Stream  discharge,  *Stream 
fisheries,  *Streamflow  depletion,  Cobble,  Deposi- 
tion, Gravel,  Mountain  streams,  Sampling,  Sierra 
Nevada  Mountains. 

Flow  regulation  in  streams  can  result  in  sediment 
deposition  and  accumulation  problems.  The  move- 
ment of  sediments  in  a  stream  is  dependent  on  two 
factors:  (1)  the  availability  of  sediment  in  the  drain- 
age, and  (2)  the  sediment  transport  rates.  Most 
water  developments  tend  to  reduce  or  eliminate 
the  natural  peak  flows  of  the  stream,  and  sediment 
tends  to  accumulate.  In  regulated  stream  systems 
an  important  solution  to  this  problem  exists  via  the 
programmed  release  of  a  predetermined  discharge 
for  a  given  duration.  Such  flows  are  termed  chan- 
nel maintenance  or  flushing  flows.  In  steep,  regu- 
lated streams  of  the  Sierra  Nevada  in  California, 
existing  fish  populations  are  sensitive  to  any  water 
quality  degradation.  To  facilitate  data  collection,  a 
two-point-arc  procedure  was  developed.  Two  sep- 
arate anchor  points  were  established  for  the  attach- 
ment of  a  standard,  plastic  measuring  tape.  Dis- 
crete measurements  of  depth  and  velocity  were 
then  made  by  positioning  the  rod  at  various  points 
on  the  tape,  all  the  while  keeping  the  tape  tight. 
Three  separate  sets  of  measurements  were  taken 
corresponding   to   three   different   flows   ranging 
from   60  to  400  cfs.   The   collection   of  data  at 
several  flows  provided  for  development  of  a  pre- 
dictive  flow   model   for   deriving   recommended 
flushing  flows.  Four  critical  levels  of  bed  mobiliza- 
tions were  considered  for  the  evaluation  of  the 
flushing   flow.   These   were  surficial   flushing   of 
gravels,  mobilization  of  gravels,  surficial  flushing 
of  cobbles,  and  mobilization  of  cobbles.  A  depth- 
discharge  curve  and   a   velocity-discharge  curve 
were  determined,  based  on  Manning's  equation  as 
applied  to  a  wide  rectangular  channel.  From  the 
results  of  the  study,  a  flow  of  2000  cfs  was  recom- 
mended as  the  flushing  flow  for  the  North  Fork  of 
the  Feather  River,  in  California.  (See  also  W90- 
10068)  (Brunone-PTT) 
W90-10085 


RECOMMENDATION  AND  EVALUATION  OF 
A  MITIGATIVE  FLUSHING  FLOW  REGIME 
BELOW  A  HIGH  MOUNTAIN  DIVERSION. 

Wyoming  Water  Research  Center,  Laramie. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10086 


GROWTH,  BIOMASS,  MORTALITY,  PRODUC- 
TION AND  POTENTIAL  YIELD  OF  THE 
WEST  AFRICAN  CLAM,  EGERIA  RADIATA 
(LAMARCK)  (LAMELLIBRANCHIA,  DONACI- 
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DAE)     IN     THE     CROSS     RIVER     SYSTEM, 
NIGERA. 

Cross  River  State  Univ.,  Uyo  (Nigeria).  Dept.  of 
Zoology  and  Fisheries. 

For  primary  bibliographic  entry  see  Field  2H. 
WTO- 10268 


INTERRELATIONSHIPS  OF  RACES  OF  LAKE 
SEVAN  TROUT,  SALMO  ISCHCHAN,  BEFORE 
AND  AFTER  REGULATION  OF  THE  DIS- 
CHARGE OF  THE  LAKE  (AS  INDICATED  BY 
MORPHOMETRY  CHARACTERS). 
Biological  Faculty,  Moscow  University,  Moscow, 
USSR. 

K.  A.  Savvaitova,  V.  G.  Markaryan,  and  E.  A. 
Dorofeeva. 

Journal  of  Ichthyology  JITHAZ,  Vol.  29,  No.  6,  p 
9-15,  1989.  2  fig,  4  tab,  19  ref. 

Descriptors:  *Fish  populations,  *Lake  Sevan, 
♦Lake  fisheries,  *Lakes,  *Population  dynamics, 
•Regulated  flow,  *Trout,  Morphometries,  Phenet- 
ics,  Soviet  Union. 

The  differences  between  races  of  the  Lake  Sevan 
trout,  Salmo  ischchan,  and  changes  in  their  interre- 
lationships before  and  after  regulation  of  the  dis- 
charge of  Lake  Sevan  were  evaluated  on  the  basis 
of  diagnostic  morphometry  indicators.  The  fol- 
lowing was  established:  once  an  abrupt  change  has 
occurred  in  the  conditions  of  existence,  differences 
between  the  races  with  respect  to  individual  char- 
acters are  not  reversed.  The  phenetic  relations  of 
the  races  with  respect  to  a  set  of  characters 
changed  in  the  course  of  the  period  covered  by  the 
research.  The  gegarkuni  and  the  summer  ischchan 
have  recently  become  more  similar,  and  the  bodz- 
hak  has  remained  the  most  divergent  of  all  the 
races.  As  a  species,  the  ischchan  remains  a  dynam- 
ic polymorphic  system  of  groupings,  differing  in 
their  degree  of  segregation  and  interconnection. 
The  present  situation  in  Lake  Sevan  is  conducive 
to  the  further  segregation  of  the  races.  (Author's 
abstract) 
W90- 10299 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 
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WATER-RESOURCES     ACTIVITIES,     SOUTH 
CAROLINA  DISTRICT,  1987-88. 
Geological    Survey,    Columbia,    SC.    Water   Re- 
sources Div. 
W.  J.  Stringfield. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-248,   1989.  59p,  8fig,  2  tab. 

Descriptors:  "Data  acquisition,  *Data  collections, 
"Hydrologic  data,  *Projects,  *South  Carolina, 
•Water  resources  data,  Bibliographies,  Funding, 
Information  sources,  Publication  sources. 

The  South  Carolina  District,  of  the  U.S.  Geologi- 
cal Survey's  Water  Resources  Division,  conducts 
data  collection  and  interpretative  investigations  of 
the  water  resources  of  South  Carolina.  These  stud- 
ies address  water-resource  related  problems  in 
South  Carolina  that  are  of  National,  State,  and 
local  interest.  This  report  provides  information  on 
investigations  in  progress  in  the  District  during 
fiscal  years  1987-88.  The  bibliography  lists  the 
publications  that  have  been  written  as  a  result  of 
South  Carolina  District  studies  and  studies  pertain- 
ing to  South  Carolina  that  were  conducted  in  other 
offices  of  the  U.S.  Geological  Survey.  (USGS) 
W90-09515  ; 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL    YEAR     1988     REPORT    (MONTANA 
WATER  RESOURCES  CENTER). 

Montana  State  Univ.,  Bozeman.  Water  Resources 
Research  Center. 


H.  S.  Peavy. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-150517/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  no.  G1573-01,  July  1989.  31p.  USGS 
Contract  14-08-0001-G1573;  USGS  Project  G1573- 
01.  J 

Descriptors:  "Information  transfer,  "Montana, 
"Research,  "Training,  "Water  research  institutes, 
Education,  Projects. 

The  program  summarized  in  this  report  included 
research  that  concluded  the  following:  (1)  phyto- 
plankton  biomass  in  Flathead  Lake  is  not  sensitive 
to  reduction  in  zooplankton  populations  resulting 
from  the  introduction  of  Mysis  relicta;  (2)  metals 
from  tailings  incorporated  in  floodplain  deposits 
migrate  to  the  surface  where  they  are  concentrated 
in  a  'crust'  as  the  water  evaporates.  Subsequent 
rainfall  dissolves  these  metals  in  a  low  pH  solution 
and  transport  them  into  the  stream.  A  'pollution 
potential  index'  relating  the  concentrations  of 
metals  in  alluvial  soils  to  water  quality  was  devel- 
oped; (3)  the  level  of  recreational  use  of  streams 
appears  to  be  positively  and  significantly  correlat- 
ed to  the  level  of  instream  flow.  Effort  is  continu- 
ing to  establish  the  economic  value  of  recreational 
use;  (4)  streambank  erosion  and  cattle  use  of  seeps 
and  bogs  immediately  adjacent  to  the  stream  are 
the  principle  sources  of  instream  sediment  loads 
from  range  lands.  Most  sediment  produced  in 
upland  areas  is  intercepted  by  well-vegetated  ripar- 
ian zones;  (5)  addition  of  limiting  inorganic  nutri- 
ents (specially,  ammonia  nitrogen)  to  slurries  of 
soil  organisms  from  a  hazardous  waste  site  resulted 
in  increased  microbial  growth,  enhanced  degrada- 
tion of  pentachlorophenol,  and  significant  shifts  in 
dominant  microorganism  types;  (6)  porous  cup  ly- 
simeters  used  to  extract  liquid  samples  to  test  for 
movement  of  pollutants  through  unsaturated  soils 
may  provide  ion  exchange  sites  that  alter  the 
movement  of  certain  pollutants  relative  to  ground- 
water; (7)  in  addition  to  the  above  research,  the 
program  included  information  transfer  and  educa- 
tional components  to  increase  the  awareness  and 
knowledge  of  the  water  user/manager  community 
and  general  public.  (USGS) 
W90-09517 


FISCAL  YEAR  PROGRAM  REPORT  (CON- 
NECTICUT INSTITUTE  OF  WATER  RE- 
SOURCES). 

Connecticut   Univ.,    Storrs.    Inst,    of  Water   Re- 
sources. 
D.  R.  Miller. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-165135/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  no.  G1552-01,  October  1989.  29p. 
USGS  Contract  14-08-0001-G1552;  USGS  Project 
G1552-01. 

Descriptors:  "Connecticut,  "Information  transfer, 
"Research,  "Training,  "Water  research  institutes, 
Education,  Projects. 

Connecticut's  Institute  of  Water  Resources  1988-89 
research  and  information  transfer  projects  focused 
on  water  quality  management  and  protection  and 
water  law.  Funded  research  projects  included:  (1) 
liability  for  groundwater  contamination  in  Connec- 
tion: economic  incentive  and  distributional  effects; 

(2)  assessment  of  the  role  of  atrazine  and  its  degra- 
dation products  in  soil  and  water  contamination; 

(3)  manipulating  diatoms  responsible  for  blooms  in 
reservoirs;  and  (4)  biomonitoring  of  water  quality 
as  determined  by  viability  of  fish  egg  development 
with  confirmation  by  fish  and  mammalian  cells 
grown  in  vitro.  Information  transfer  conference 
and  seminar  topics  included:  wellhead/aquifer  pro- 
tection, metal  recovery  from  wastewater,  and 
groundwater.  (USGS) 

W90-09518 


FISCAL     YEAR     1988     PROGRAM     REPORT 
(OHIO  WATER  RESOURCES  CENTER). 

Ohio   State   Univ.,   Columbus.   Water   Resources 

Center. 

R.  C.  Stiefel. 

Available    from    National    Technical    Information 


Service,  Springfield,  VA  22161  as  PB90-165143/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. USGS  Contract  14-08-0001-G1607-  USGS 
Project  G 1607-01. 

Descriptors:  "Information  transfer,  "Ohio,  "Re- 
search, "Training,  "Water  research  institutes,  Edu- 
cation, Projects. 

Water  is  one  of  Ohio's  most  important  natural 
resources,  and  the  State  has  an  adequate  supply  to 
meet  its  immediate  needs.  Most  of  Ohio's  water 
problems  are  associated  with  water  quality.  Of 
primary  concern  are  the  sediments,  nutrients  and 
acids  in  the  surface  waters  from  urban,  agricultural 
and  mining  areas,  and  the  toxic  and  hazardous 
wastes  that  threaten  the  ground  and  surface 
waters.  The  focus  of  the  1988  State  Water  Re- 
search Program  was  directed  at  some  of  these 
needs.  One  project  explored  the  design  criteria  for 
an  innovative  two-stage  fluidized  bed  bioreactor  in 
which  three  major  processes  of  cell  immobiliza- 
tion, biodegradation,  and  biofilm  control  were 
combined  in  a  single  unit.  This  wastewater  treat- 
ment process  is  felt  to  be  a  substantial  evolution  in 
the  operational  technology  of  bioreactor  design 
and  the  successful  completion  of  this  project  could 
result  in  the  development  of  an  innovative,  reliable 
and  considerably  less  costly  wastewater  treatment 
system.  Another  project's  research  was  a  coopera- 
tive effort  with  OEPA,  ODNR  and  the  Nature 
Conservancy  in  examining  and  assessing  the  poten- 
tial institutional  and  legal  management  on  nonpoint 
sources  of  pollution.  One  project  explored  the 
potential  impacts  that  interactions  and  reactions 
between  herbicides  and  existing  humic  materials 
have  on  the  fate  and  transport  of  herbicides  as  they 
move  through  the  soils  toward  the  groundwater 
table.  Training  was  provided  to  ten  students  en- 
rolled in  seven  disciplines  in  two  universities  in 
Ohio.  (USGS) 
W90-09519 


FISCAL  YEAR  1988  PROGRAM  REPORT  (DIS- 
TRICT OF  COLUMBIA  WATER  RESOURCES 
RESEARCH  CENTER). 

District  of  Columbia  Univ.,  Washington.  Water 
Resources  Research  Center. 
M.  H.  Watt. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-165150/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. USGS  Contract  1 4-08-000 1-G 15 54;  USGS 
Project  G1554-01. 

Descriptors:  "District  of  Columbia,  "Research, 
"Technology  transfer,  "Water  research  institutes, 
Education,  Projects. 

This  FY  1988  Institute  Final  Program  Report  de- 
scribes the  completed  and  continuing  projects  that 
the  DC  WRRC  conducted  between  August  1,  1988 
and  July  31,  1989.  The  Anacostia  River  is  still  the 
major  focus  of  the  Center's  activities.  The  3  first 
projects  deal  exclusively  with  the  Anacostia  River 
Water  Quality.  They  are:  "The  Anacostia  River: 
Ecological  Study  of  River  Pollution  Biology';  'The 
Impact  of  Erosion  and  Sedimentation  on  the  Water 
Quality  of  the  Estuarine  Portion  of  the  Anacostia 
River';  'Anacostia  River  Sedimentation  Toxicity: 
Localization,  Accumulation,  and  Characterization'. 
They  are  concerned  with  the  Anacostia  River, 
which  is  a  tributary  of  the  Potomac  River.  The 
project  entitled  'Speciation  of  Tributyltin  Com- 
pounds in  Water  and  Sediments  using  Mossbauer 
Spectroscopy'  addresses  the  fundamental  issue  of 
the  development  of  a  methodology  for  the  meas- 
urement and  the  future  use  of  Tributyltin  Com- 
pounds. The  project  'An  Ion  Chromatography 
(IC)  Field  Method  for  the  Determination  of  Dis- 
solved Metals  Introduced  into  Municipal  Water  as 
a  Result  of  Deterioration  of  Water  Distribution 
Lines'  focuses  on  lead,  cadmium,  and  zinc,  which 
are  among  the  metals  released  into  water  when 
distribution  lines  deteriorate.  The  Technology 
Transfer/Public  Education  Program  accomplish- 
ments include  4  seminars,  2  symposia,  2  exhibits, 
public  tours,  and  publication  of  a  quarterly  news- 
letter. (USGS) 
W90-09520 
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FISCAL  YEAR  1988  PROGRAM  REPORT 
(MAINE  ENVIRONMENTAL  STUDIES 
CENTER).  ,    o 

Maine   Univ.    at   Orono.    Environmental    Studies 
Center. 
G.  K.  White. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-165168/ 
AS  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. USGS  Contract  1 4-08-000 1-G 1566;  USGS 
Project  G 1566-01. 

Descriptors:  'Information  transfer,  *Maine,  'Re- 
search, 'Training,  'Water  research  institutes,  Edu- 
cation, Projects. 

'Maine  Peatlands:  Inventory,  Ecology,  and  Eval- 
uation for  Preservation'  led  to  a  system  of  classify- 
ing peatland  bogs  and  fens  based  upon  a  range  of 
biologic,  geomorphic,  and  geochemical  conditions. 
A  detailed  analysis  of  15  eccentric  bogs  was  under- 
taken with  that  methodology,  to  rank  each  site 
according  to  its  unique  or  exemplary  characteris- 
tics. In  'Responses  of  Stream  Macroinvertebrates 
to  Controlled  Sediment  Addition,'  researchers 
monitored  responses  of  selected  macroinverte- 
brates to  the  addition  of  pre-measured  inorganic 
solids  in  an  attempt  to  define  detrimental  effects  of 
sedimentation  caused  by  logging  activity  in  forest- 
ed watersheds.  Standing  stock  of  caddisflies,  stone- 
flies,  chironomids,  and  black  flies  decreased  fol- 
lowing soil  applications;  drift  of  Diptera  and  Ephe- 
meroptera  increased.  Data  from  "The  Effectiveness 
of  Buffer  Strips  to  Protect  Water  Quality'  indicat- 
ed that  residential  runoff  is  relatively  high  in  P  and 
suspended  solids,  especially  during  construction  of 
housing  developments.  Because  buffer  strips  vary 
in  effectiveness  depending  on  topography  and 
other  factors,  proposed  sites  must  be  inspected 
prior  to  buffer  design  (to  insure  correct  match 
between  site  and  buffer).  If  a  proposed  develop- 
ment site  has  exposed  soil,  severe  channelization, 
or  some  other  negative  attribute(s),  then  mitigating 
measures  such  as  planting  appropriate  vegetative 
cover  should  be  required  if  development  is  to  be 
allowed.  'Information  Transfer  in  Water  Resources 
Management'  emphasized  public  policy  education; 
issues  covered  through  publications  and  other  ac- 
tivities included  chemical  threats  to  inland  waters, 
land  use  planning,  information  management,  and 
water  treatment  technology.  (USGS) 
W90-09521 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(PENNSYLVANIA  CENTER  FOR  WATER  RE- 
SOURCES RESEARCH). 

Pennsylvania  State  Univ.,  University  Park.  Envi- 
ronmental Resources  Research  Inst. 
A.  J.  McDonnell. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-165176/ 
AS.  Price  codes:  A03  in  paper  copy,  A04  in  micro- 
fiche. Program  Report  G1610-01  (ER  8906), 
August  1989.  28p.  USGS  Contract  14-08-0001- 
G1610;  USGS  Project  G1610-01. 

Descriptors:  'Information  transfer,  'Pennsylvania, 
'Research,  'Training,  'Water  research  institutes, 
Education,  Projects. 

Three  projects  and  a  program  of  technology  trans- 
fer were  conducted  under  the  Fiscal  Year  1988 
State  Water  Resources  Research  Grants  Program 
(PL98-242,  Sect.  104).  In  a  completed  study  fo- 
cused on  the  protection  of  water  supplies,  mature 
slow  sand  filters  were  found  to  remove  100%  of 
Cryptosporidium  and  Giardia  cysts.  Diatomaceous 
earth  filters  proved  to  be  equally  effective  achiev- 
ing removal  efficiencies  of  95%  and  100%  for 
these  organisms  respectively.  The  supplemental 
use  of  alum  or  polymers  enhanced  removals  of 
coliforms,  turbidity  and  particulates  less  than  3 
microns  in  size.  Unit  costs  of  several  filtration 
alternatives  are  presented.  A  site  specific  study 
examined  the  behavior  of  sedimentary  iron  and 
manganese  in  an  acid  mine  drainage  wetland 
system.  It  was  speculated  that  an  adequate  source 
of  decomposable  organic  substrates  in  the  anoxic 
zone  would  enhance  the  formation  of  iron  sulfides 
and  provide  a  permanent  sink  for  long-term  metals 
retention.  A  study  was  initiated  to  link  a  compre- 
hensive  non-point   source   model,   AGNPS   with 


current  GIS  technology  to  enhance  the  model's 
utility  for  evaluating  regional  water  quality  prob- 
lems related  to  non-point  source  agricultural  pollu- 
tion. Technology  transfer  efforts  emphasized  edu- 
cational programs  for  rural  groundwater  users  on 
the  subjects  of  proper  well  construction  to  mini- 
mize contamination,  land  use  impacts  to  ground- 
water quality  and  the  status  of  the  groundwater 
resource  in  Pennsylvania.  (USGS) 
W90-09522 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(VIRGIN  ISLANDS  WATER  RESOURCES  RE- 
SEARCH CENTER). 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 
Resources  Research  Center. 
J.  Hari  Krishna. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-165184/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1595-01,  November  1989. 
20p.  USGS  Contract  14-08-0001-G1595;  USGS 
Project  G 1595-01. 

Descriptors:  'Information  transfer,  'Research, 
•Training,  'Virgin  Islands  (US),  'Water  resources 
Institutes,  Education,  Projects. 

Maintaining  good  water  quality  in  the  Virgin  Is- 
lands is  important  for  the  health  of  both  residents 
and  tourists.  Since  tourism  is  a  major  element  of 
the  Virginia  Islands  economy,  a  ten-month  project 
was  conducted  to  evaluate  the  water  quality  in 
hotels  and  guest  houses  (inns).  Another  project 
was  conducted  to  build  a  predictive  model  for 
rainfall  characteristics  in  the  Virgin  Islands.  Re- 
sults from  this  project  can  be  used  to  make  recom- 
mendations for  urban  and  rural  water  supply  and 
use.  The  Virgin  Islands  Water  Resources  Confer- 
ence was  organized  on  St.  Thomas  and  St.  Croix. 
Several  water-related  issues  were  discussed  by  a 
dozen  speakers.  Water  conservation  and  water 
quality  information  from  more  than  50  exhibitors/ 
companies  was  displayed  for  the  benefit  of  the 
community.  The  water  center  participated  in  two 
fairs  to  provide  water-related  information  and  pub- 
lications to  the  local  community.  (USGS) 
W90-09523 


FISCAL  YEAR  1988  PROGRAM  REPORT  (WIS- 
CONSIN WATER  RESOURCES  CENTER). 

Wisconsin      Univ.-Madison.      Water      Resources 
Center. 
G.  Chesters. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-149055/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. USGS  Contract  14-08-000 1-G  1599;  USGS 
Project  G 1599-01. 

Descriptors:  'Information  transfer,  'Research, 
'Training,  'Water  research  institutes,  'Wisconsin, 
Education,  Projects. 

The  FY  1988  Wisconsin  Water  Resources  Center's 
program  consisted  of  the  Director's  office  pro- 
gram, three  research  projects  and  an  information 
dissemination/technology  transfer  program.  As  in 
recent  years  the  program  has  focused  on  ground- 
water quality  research,  which  has  been  deemed  a 
priority  item  nationally,  regionally,  and  at  state  and 
local  levels.  Also  addressed  is  the  issue  of  the 
impacts  of  surface  water  pollution  abatement  pro- 
grams on  groundwater  quality.  With  the  new  em- 
phasize on  nonpoint  pollution  in  the  Clean  Water 
Act,  evaluating  the  roles  of  federal,  state  and  local 
governments  in  implementing  abatement  programs 
is  a  national  priority.  The  Water  Resources  Refer- 
ence Services  continued  to  maintain  and  expand  its 
collection.  During  FY  1988  the  collection  grew  to 
more  than  19,000  cataloged  technical  reports, 
about  8,500  cataloged  reprints  and  5,500  uncata- 
loged  reports  on  microfiche.  The  Water  Resources 
Center  continued  to  provide  training  and  practical 
experience  for  undergraduate  and  graduate  stu- 
dents. (USGS) 
W90-09524 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(WEST  VIRGINIA  WATER  RESEARCH  INSTI- 
TUTE). 


West    Virginia   Univ.,    Morgantown.    Water   Re- 
search Inst. 
C.  R.  Jenkins. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-178336/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-1598-01,  June  1989.  28p. 
USGS  Contract  14-08-000 1-G  1598;  USGS  Project 
G 1598-01. 

Descriptors:  'Information  transfer,  'Research, 
'Training,  'Water  research  institutes,  'West  Vir- 
ginia, Education,  Projects. 

The  West  Virginia  Water  Research  Institute  Pro- 
gram for  1988  was  planned  in  collaboration  with 
state  and  federal  agencies.  Six  research  projects 
supported  13  students.  Waldron,  White,  and 
Rankin  identified  three  hot  spots  of  mutagenic 
activity  resulting  from  sediments  taken  from  the 
Kanawha  River.  Compounds  involved  and  poten- 
tial health  hazards  are  being  addressed.  Bissonnette 
investigated  techniques  to  enhance  detection  of 
coliforms  in  rural,  untreated  groundwater  supplies. 
Reduced  oxygen  concentrations  eliminated  some 
non-coliforms  but  total  coliform  recovery  was  sig- 
nificantly reduced.  Cell  shrinkage  apparently  oc- 
curred in  groundwater  samples  allowing  coliforms 
to  pass  through  0.45  m  filters.  Kite  studied  debris 
flows  from  1985  and  previous  periods.  Recurrence 
is  confirmed  by  historic  debris  flow  sites  that  show 
evidence  of  prehistoric  debris  flows.  Gradients 
greater  than  40%  at  the  heads  of  hollows  appear 
necessary  for  the  development  of  debris  flows. 
Sack  and  Dix  have  replaced  conventional  media 
used  in  tertiary  filters  serving  extended  aeration 
wastewater  treatment  plants  with  screened  and 
unscreened  bottom  ash.  Both  alternative  materials 
can  provide  satisfactory  treatment  with  cost  sav- 
ings up  to  90%.  Gidley  has  developed  a  system 
that  produces  a  design  minimizing  total  life  cycle 
cost  of  a  sewer  system.  A  combination  of  gravity 
and  pressure  service  connections  can  be  10-20% 
less  costly  than  a  conventional  gravity  system. 
Bowders  and  Sencindiver  have  found  that  phos- 
phatic  clays  applied  to  surface  mine  refuse  effec- 
tively reduces  acid  mine  drainage  problems.  When 
applied  dry  the  material  can  reduce  seepage  as 
much  as  97%.  Concentrations  of  heavy  metals  and 
acidity  may  be  reduced  as  much  as  95  to  99%. 
(Jenkins- WV  Univ.,  WRI) 
W90-09547 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(OREGON  WATER  RESOURCES  RESEARCH 
INSTITUTE). 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 
B.  P.  Warkentin. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-178344/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G 1609-01,  August  1989. 
34p,  1  fig,  2  tab.  USGS  Contract  14-08-0001- 
G1609;  USGS  Project  G1609-01. 

Descriptors:  'Information  transfer,  'Oregon,  'Re- 
search, 'Training,  'Water  research  institutes,  Edu- 
cation, Projects. 

The  FY  1988  Oregon  Water  Resources  Research 
Institute  program  included  five  research  projects 
addressing  critical  water  problems  in  Oregon.  Two 
projects  advanced  the  ability  to  predict  suitable 
habitat  for  fish  from  landscape  and  stream  features: 
project  02,  Riparian  and  Geomorphic  Regulation 
of  Abundance  and  Distribution  of  Salmonids  in 
Pacific  Northwest  Streams,  and  project  03,  Cumu- 
lative Impact  of  Riparian  Cover  on  the  Thermal 
Loading,  Trophic  Processes,  and  Juvenile  Steel- 
head  Trout  in  Small  Streams  of  the  John  Day 
Basin.  Project  04,  Effect  of  Riparian  Vegetation  on 
Groundwater  Hydrology  and  the  Annual  Hydro- 
graph  of  Rangeland  Streams,  determined  the  flow 
parameters  and  the  reasons  for  increased  flow  in 
streams  where  riparian  vegetation  was  protected. 
Some  background  information  was  developed  on 
water  markets  in  Oregon,  a  question  of  increasing 
interest  and  diversity  of  opinion,  in  Project  05,  The 
Workability  of  Water  Markets:  Economic  and 
Legal  Alternatives  and  Consequences.  Important 
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information  was  obtained  on  characteristics  of 
river  use  for  Whitewater  recreation  and  attitudes  of 
users  in  project  07,  Analysis  of  Whitewater  Recre- 
ation on  the  Clackamas  River,  with  Application 
for  a  Regional  Model  of  River  Recreation.  Sum- 
maries of  these  projects  and  their  principal  re- 
search findings  are  presented.  The  FY  1988 
Oregon  WRRI  program  also  included  education 
and  training  activities  for  47  graduate  students  and 
15  undergraduate  students  from  across  campus  in 
WRRI  seminars  plus  five  graduate  students  in  re- 
search training  on  WRRI  projects.  Information 
transfer  activities  through  answering  telephone  and 
mail  inquiries,  presenting  information  at  meetings 
with  water  managers,  and  participation  in  meetings 
with  water  management  agency  personnel  were  an 
important  part  of  the  WRRI  program.  (Warkentin- 
OR  St.  Univ.,  WRRI) 
W90-09548 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(IOWA  STATE  WATER  RESOURCES  RE- 
SEARCH INSTITUTE). 

Iowa  State  Water  Resources  Research  Inst.,  Ames. 
T.  A.  Austin. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 179078/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  G-1562-01,  1990.  49p.  USGS 
Contract  14-O8-O0O1-G-1562;  USGS  Project  G- 
1562-01. 

Descriptors:  *Information  transfer,  *Iowa,  ♦Re- 
search, 'Training,  *Water  research  institutes,  Edu- 
cation, Projects. 

The  Iowa  State  Water  Resources  Research  Insti- 
tute FY  1988  research  program  (University  of 
Iowa  and  Iowa  State  University)  was  funded  by 
the  Department  of  the  Interior,  U.S.  Geological 
Survey.  The  research  program  was  centered  in 
two  areas  critical  to  Iowa's  natural  resource  pro- 
gram pertaining  to  water:  (1)  Nitrogen  and  Pesti- 
cides Transformation,  Fate  and  Transport  in 
Groundwaters  and  Surface  Waters;  and  (2)  Re- 
moval of  Radium  from  Drinking  Water.  Federal 
competitive  funds  were  used  to  initiate  one  new 
project  concerning  radium  removal  from  ground- 
water used  for  drinking  water  purposes.  Two 
projects  were  continued  from  FY  1987  and  they 
include:  (1)  an  evaluation  of  transformation,  fate 
and  transport  of  nitrogen  in  agricultural  streams; 
and  (2)  biotransformation  of  pesticides  and  toxic 
chemicals  in  the  subsurface  environment  under 
aerobic,  anoxic  and  methanogenic  conditions. 
(Austin-IA  St.  Univ) 
W90-09549 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(FLORIDA  WATER  RESOURCES  RESEARCH 
CENTER). 

Florida  Univ.,  Gainesville.  Water  Resources  Re- 
search Center. 
J.  P.  Heaney. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 171786/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1555-01,  December  1989 
23p,  5  tab.  USGS  Contract  14-O8-O0O1-G1555- 
USGS  Project  G1555-01. 

Descriptors:  'Florida,  'Information  transfer,  'Re- 
search, 'Training,  'Water  research  institutes,  Edu- 
cation, Projects. 

The  1988  Annual  Center  Report  for  Florida  de- 
scribes current  water  problems  and  issues  of  Flori- 
da. Also,  it  contains  synopses  of  the  following 
completed  studies  which  were  supported  by  this 
program:  (1)  Conservation  of  Water  in  Mineral 
Processing  Operations  in  Florida,  Brij  M.  Moudgil; 
(2)  Model  of  Porosity  Development  in  a  Coastal 
Carbonate  System,  Anthony  F.  Randazzo;  and  (3) 
Determining  Soil-Water  Seasonal  Movement,  M.E. 
Collins  and  R.  B.  Brown.  Nine  reports  were  pub- 
lished in  FY- 1988.  'Runoff*,  the  semi-annual  news- 
letter, was  sent  to  over  1100  readers  including  170 
faculty.  Lastly,  technology  transfer  activities,  co- 
operative arrangements  with  other  groups,  and 
training  accomplishments  are  described.  (Heanev- 
FL  Univ.,  WRRC) 


W90-09551 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(SOUTH  DAKOTA  WATER  RESOURCES  IN- 
STLTUTE). 

South  Dakota  State  Univ.,  Brookings.  Water  Re- 
sources Inst. 
A.  R.  Bender. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-171828/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  G-1590-01,  1989.  26p.  USGS 
Contract  14-O8-OO01-G1590;  USGS  Project  G1590- 
01. 

Descriptors:  'Information  transfer,  'Research, 
'South  Dakota,  'Training,  'Water  research  insti- 
tutes, Education,  Projects. 

The  development  of  agricultural  water  use  and  the 
maintenance  of  adequate  and  safe  water  supplies 
for  industrial  and  domestic  use  are  high  priority 
issues  in  South  Dakota.  The  FY88  SWRIP  sup- 
ported five  projects  involving  the  concept  of  total 
water  management  and  groundwater  protection. 
Total  water  management  considers  the  complex 
interactions  of  vegetative  growth,  agricultural 
management,  soil  chemical  and  physical  properties, 
storage  and  movement  of  soil  water,  and  the  ef- 
fects of  those  interactions  on  surface  and  ground- 
water quality.  The  information  dissemination  pro- 
gram provided  usable  information  to  researchers, 
resource  managers,  agencies,  and  the  public.  The 
program  was  developed  cooperatively  by  higher 
education  faculty  and  state  and  federal  agencies. 
(USGS) 
W90-09552 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(GEORGIA  WATER  RESEARCH  INSTITUTE). 

Georgia  Inst,   of  Tech.,   Atlanta.   Environmental 
Resources  Center. 
B.  Kahn. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-173758/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1556-01,  (ERC-03-89), 
May  1989.  44p,  1  fig.  USGS  Contract  14-08-0001- 
G1556;  USGS  Project  G1556-01. 

Descriptors:  'Georgia,  'Information  transfer,  'Re- 
search, 'Training,  'Water  research  institutes,  Edu- 
cation, Projects. 

The  FY  1988  program  included  the  following  re- 
search projects:  (1)  Existing  watershed  protection 
programs  in  the  southeast  were  surveyed,  and  the 
planning  process  for  13  proposed  water  supply 
locations  in  northeast  Georgia  was  examined  in 
detail.  A  7-step  guide  was  developed,  and  is  dem- 
onstrated for  three  northeast  Georgia  supply  wa- 
tersheds. (2)  The  extent  to  which  the  metals  Zn, 
Mn,  Cd,  Cu,  and  Ni  were  leached  from  test  plots 
on  grassy  and  forested  areas  was  determined. 
Column  studies  to  test  leaching  into  groundwater 
were  performed  with  the  same  soils.  Only  minute 
amounts  of  these  materials  were  released.  (3)  The 
extent  of  acute  toxicity  of  the  volatile  organic 
compounds  methylene  chloride,  chloroform,  trich- 
loroethylene,  toluene  and  xylene  was  determined 
by  observing  the  concentration  for  50%  inhibition 
of  de  novo  beta-galactosidase  biosynthesis  in  two 
E.  coli  strains.  A  test  of  groundwater  concentrates 
from  the  landfill  under  study  was  unsuccessful, 
possibly  because  the  compounds  were  lost  during 
concentration;  improved  sample  handling  is  being 
developed.  (4)  Well-characterized  dissolved  organ- 
ic materials  isolated  from  a  source  at  the  Suwanee 
River  and  Ca-montmorillonite  were  equilibrated  at 
various  mixing  ratios,  ionic  strengths  and  pH 
values  to  determine  the  fractionation  of  the  organic 
material  between  colloidal  surfaces  and  water.  The 
patterns  of  fractional  adsorption  will  be  used  to 
recommend  a  reference  method  for  determining 
adsorption  of  organic  materials  on  clays.  (5)  In  situ 
biological  treatment  of  contaminated  groundwaters 
was  investigated.  Phenol  was  passed  through  soil 
columns  as  an  adsorbable  and  biodegradable  test 
substance  with  various  amounts  of  oxidant  (nitrate) 
and  nutrients  (phosphate).  The  extent  of  microbial 
decomposition  and  the  impact  of  the  added  sub- 


stances and  biological  growth  on  hydraulic  con- 
ductivity are  being  determined.  This  research  was 
performed  as  part  of  the  Georgia  Water  Research 
Institute  program  at  the  University  of  Georgia,  the 
Georgia  Institute  of  Technology,  and  Savannah 
State  College  in  the  year  beginning  April  1,  1988. 
Funds  were  provided  by  the  Geological  Survey 
under  P.L.  98-242  and  by  the  cited  institutions. 
These  projects  include  training  and  information 
dissemination  as  important  components.  (Kahn-GE 
Inst,  of  Tech) 
W90-09558 


FISCAL  YEAR  1988  PROGRAM  REPORT  (IL- 
LINOIS WATER  RESOURCES  CENTER). 

Illinois  Univ.   at  Urbana-Champaign.   Water  Re- 
sources Center. 
G  E.  Stout. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-171794/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Annual  Report  No.  24,  88-G- 1560-01,  Sep- 
tember 1989.  22p.  USGS  Contract  14-08-0001- 
G1560;  USGS  Project  G 1560-01. 

Descriptors:  'Illinois,  'Information  transfer,  'Re- 
search, 'Training,  'Water  research  institutes,  Edu- 
cation, Projects. 

The  University  of  Illinois  Water  Resources  Center 
was  established  in  1963  to  'encourage  and  coordi- 
nate universitywide  planning  and  implementation 
of  interdisciplinary  programs  for  research  and 
graduate  education  in  water  resources.'  Since  des- 
ignation by  the  State  of  Illinois  as  the  'insititue'  for 
Illinois,  the  center's  activities  have  become  state- 
wide. This  report  describes  research  accomplish- 
ments, information  transfer,  and  other  research  ac- 
tivities of  the  center  during  fiscal  year  1988.  Work- 
ing through  the  center,  researchers  applied  USGS 
funds  to  the  study  of  water  table  effects  on  move- 
ment of  agricultural  chemicals  to  groundwater  in 
Illinois;  geostatistical  analysis  of  regional  nonpoint 
groundwater  contamination;  roles  of  atmospheric 
H202  in  transformations  of  organic  pollutants  in 
surface  waters;  management  and  development  of 
aquatic  habitat  in  agricultural  drainage  systems; 
and  agricultural  utilization  of  waste  materials  to 
reduce  pesticide  movement  to  groundwater  in  a 
sandy  course-textured  soil.  The  research  activities 
of  the  center  were  well  coordinated  with  those  of 
other  institutions  within  the  state  performing  water 
research,  largely  through  the  director's  involve- 
ment on  numerous  committees  and  the  center's 
role  in  administering  university  grants  for  water 
resources  research  and  grants  for  the  research 
component  of  the  Illinois-Indiana  Sea  Grant  Pro- 
gram. In  addition,  the  center  served  as  the  execu- 
tive offices  of  the  International  Water  Resources 
Association.  (Stout-IL  WRC) 
W90-09559 


FISCAL  YEAR  1988  PROGRAM  REPORT  (NE- 
BRASKA WATER  CENTER). 

Nebraska  Univ.,  Lincoln.  Water  Resources  Center. 
R.  E.  Gold. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-171802/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Institute  of  Agriculture  and  National  Re- 
sources, Program  Report  G1574-01,  August  1989. 
32p,  3  tab.  USGS  Contract  14-08-0O01-G1574- 
USGS  Project  G 1574-01. 

Descriptors:  'Information  transfer,  'Nebraska, 
'Research,  'Training,  'Water  research  institutes, 
Education,  Projects. 

Research  programs  supported  in  part  by  the  Water 
Resources  Research  Act  of  1984,  USGS  104  pro- 
gram for  1988,  addressed  critical  water  quality  and 
quantity  issues  in  Nebraska.  The  projects  ranged 
from  predictive  models  on  water  transfers  to  the 
use  of  bacteriophages  as  indicators  of  water  pollu- 
tion and  the  characterization  of  soil  characteristics 
as  indicators  of  leaching  potential.  Project  No.  02 
involved  development  of  methodologies  to  evalu- 
ate and  map  contamination  data  in  a  4-D  spatial- 
temporal  structure  utilizing  compound  kriging. 
Project  No.  03  investigated  the  use  of  bacterio- 
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ages  of  Bacteroides  fragilis  to  confirm  human 
;al  contamination  of  surface  water  resources, 
eject  No.  04  involved  the  development  of  an 
tomated  mechanism  for  executing  the  DRAS- 
C  model  which  resulted  in  both  time  savings 
d  greater  accuracy  in  identifying  vulnerable 
»s  for  water  contamination.  Project  No.  05  ex- 
lined  the  use  of  strategic  planning  decision  sup- 
rt  system  which  evaluates  possible  water  trans- 
schemes.  Project  No.  06  investigated  and  com- 
red  grid  and  random  sampling  techniques  to 
ablish  the  most  appropriate  method  of  soil  sam- 
ng  for  residual  nitrates.  Project  No.  07  examined 
:  adsorption  of  synthetic  organics  as  a  function 
characterized  properties  of  soils.  Project  No.  08 
:luded  the  development  and  evaluation  of  meth- 
s  for  measuring  chemical  leaching  using  drain- 
e  lysimeters.  (Gold-Univ  NE  Water  Center) 
90-09560 


SCAL  YEAR  1988  PROGRAM  REPORT 
EXAS  WATER  RESOURCES  INSTITUTE). 

xas  A  and  M  Univ.,  College  Station.   Water 
sources  Inst. 
R.  Jordan. 

'ailable  from  National  Technical  Information 
rvice,  Springfield,  VA  22161  as  PB90-171810/ 
i.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
he.  Program  Report  No.  G 1592-01,  October 
59.  31p.  USGS  Contract  14-08-O0O1-G1592; 
IGS  Project  G 1592-01. 

scriptors:  'Information  transfer,  *Research, 
exas,  'Training,  *Water  research  institutes, 
ucation,  Projects. 

tailed  sampling  of  stormwater  runoff  demon- 
Jted  the  inadequacy  of  grab  samples  to  describe 
liment  transport  in  urban  settings.  A  stochastic 
del  was  developed  to  define  the  duration  of 
npling  programs  to  achieve  the  desired  level  of 
iability.  A  simulation  model  was  also  developed 
describe  particle  mediated  contaminated  trans- 
it in  urban  lakes.  Unique  features  include  addi- 
n  of  unsteady  and  horizontal  transport,  coagula- 
n  kinetics  and  partition  coefficient  based  on  par- 
le  surface  areas.  Field  studies  were  conducted  to 
ine  total  stream  and  bed  transport  of  sediments. 
)rk  was  completed  for  low  flow  conditions  and 
1  continue  until  high  flows  are  characterized, 
e  research  will  extend  the  explanatory  power  of 
gle-point  samples  routinely  collected  by  USGS. 
e  management,  technical  capability  and  financial 
bility  of  nonprofit  rural  water  providers  is  also 
ler  study.  Survey  instruments  have  been  distrib- 
d  and  secondary  data  collected  from  state  and 
eral  agencies  having  financial  and  regulatory 
.vers  over  rural  water  providers.  The  22nd 
iter  for  Texas  Conference  was  attended  by 
)ut  300  and  the  Proceedings  will  appear  soon, 
w  Waves,  a  new  newsletter,  was  successfully 
nched  and  the  matching  list  has  grown  to  over 
00.  Texas  Water  Resources  was  published  in  4 
tes  with  a  distribution  in  excess  of  11,000. 
rdan-TX  A&M  Univ,  WRI) 
•0-09561 
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NCTIONAL  REQUIREMENTS  OF  COM- 
TER  SYSTEMS  FOR  THE  U.S.  GEOLOGI- 
L  SURVEY,  WATER  RESOURCES  DIVI- 
)N,  1988-97. 

ological  Survey,  Tallahassee,  FL.  Water  Re- 

rces  Div. 

M.  Hathaway,  and  J.  M.  McNellis. 

ailable  from  Books  and  Open-File  Report  Sec- 

l,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 

en-File  Report  89-274,  1989.  166p,  1  fig,  25  tab, 

:f.  USGS  Project  FL-888. 

scriptors:  'Computers,  'Geological  surveys, 
formation  systems,  Long-term  planning,  Net- 
rks,  Projections. 

estigating  the  occurrence,  quantity,  quality,  dis- 
ution,   and   movement   of  the   Nation's   water 


resources  is  the  principal  mission  of  the  U.S.  Geo- 
logical Survey's  Water  Resources  Division.  Re- 
ports of  these  investigations  are  published  and 
available  to  the  public.  To  accomplish  this  mission, 
the  Division  requires  substantial  computer  technol- 
ogy to  process,  store,  and  analyze  data  from  more 
than  57,000  hydrologic  sites.  The  Division's  com- 
puter resources  are  organized  through  the  Distrib- 
uted Information  System  Program  Office  that  man- 
ages the  nationwide  network  of  computers.  The 
contract  that  provides  the  major  computer  compo- 
nents for  the  Water  Resources  Division's  Distribut- 
ed information  System  expires  in  1991.  Five  work 
groups  were  organized  to  collect  the  information 
needed  to  procure  a  new  generation  of  computer 
systems  for  the  U.  S.  Geological  Survey,  Water 
Resources  Division.  Each  group  was  assigned  a 
major  Division  activity  and  asked  to  describe  its 
functional  requirements  of  computer  systems  for 
the  next  decade.  The  work  groups  and  major  ac- 
tivities are:  (1)  hydrologic  information;  (2)  hydro- 
logic  applications;  (3)  geographic  information  sys- 
tems; (4)  reports  and  electronic  publishing;  and  (5) 
administrative.  The  work  groups  identified  42 
functions  and  described  their  functional  require- 
ments for  1988,  1992,  and  1997.  A  few  new  func- 
tions such  as  Decision  Support  Systems  and  Exec- 
utive Information  Systems,  were  identified,  but 
most  are  the  same  as  performed  today.  Although 
the  number  of  functions  will  remain  about  the 
same,  steady  growth  in  the  size,  complexity,  and 
frequency  of  many  functions  is  predicted  for  the 
next  decade.  No  compensating  increase  in  the  Di- 
vision's staff  is  anticipated  during  this  period.  To 
handle  the  increased  workload  and  perform  these 
functions,  new  approaches  will  be  developed  that 
use  advanced  computer  technology.  The  advanced 
technology  is  required  in  a  unified,  tightly  coupled 
system  that  will  support  all  functions  simultaneous- 
ly. The  new  approaches  and  expanded  use  of  com- 
puters will  require  substantial  increases  in  the 
quantity  and  sophistication  of  the  Division's  com- 
puter resources.  The  requirements  presented  in  this 
report  will  be  used  to  develop  technical  specifica- 
tions that  describe  the  computer  resources  needed 
during  the  1990's.  (USGS) 
W90-09535 
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POLYCHLORINATED  BIPHENYLS:  OCCUR- 
RENCE AND  TREATMENT  IN  MUNICIPAL 
AND  INDUSTRIAL  WASTES  (JAN  77  -  AUG 
89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W9O-10O32 


GEOTEXTILES  (JAN  83  -  SEP  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic   entry   see   Field   8G. 
W90-10033 


SEWAGE  AND  INDUSTRIAL  WASTE  TREAT- 
MENT: WETLANDS  (JAN  77  -  DEC  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic   entry   see   Field   5D. 
W90- 10034 


OZONATION  USED  IN  WATER  AND  SEWAGE 
TREATMENT  (JAN  70  -  MAR  90). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic   entry  see  Field   5D. 
W90-10035 


SEWAGE    TREATMENT    COSTS    AND    ECO- 
NOMICS (JAN  79  -  JUN  87). 
National  Technical   Information  Service,   Spring- 
field, VA. 

For   primary   bibliographic   entry   see   Field    5D. 
W90-10036 


DEPARTMENT  OF  DEFENSE  INSTALLATION 
RESTORATION  PROGRAM:  REMEDIAL 
ACTION  ON  WASTE  DISPOSAL  SITES  (OCT 
80  -  OCT  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5G 
W90- 10037 


ODOR  POLLUTION  (MAR  77  -  NOV  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see   Field   5G. 
W90-10038 


SEWAGE    TREATMENT    COSTS    AND    ECO- 
NOMICS (JUL  87  -  JUL  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic   entry   see  Field   5D. 
W90- 10039 


UNDERWATER  CONSTRUCTION  WITH  CON- 
CRETES (JAN  70  -  JUL  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  8F. 
W90- 10040 


TOXIC    SUBSTANCES:    EFFECTS    ON    FISH 

(JAN  78  -  JUL  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 10041 


ANION  EXCHANGE  RESINS:  STRUCTURE, 
FORMULATION,  AND  APPLICATIONS  (JAN 
77  -  JUL  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5F. 
W90- 10042 


BIOINDICATORS  OF  MARINE  POLLUTION 

(JAN  74  -  JUL  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 10043 


DREDGING:  TECHNOLOGY  AND  ENVIRON- 
MENTAL ASPECTS  (JAN  78  -  DEC  88). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  8H. 
W90- 10044 


SLUDGE         DEWATERING:         INDUSTRIAL 
WASTES  AND  SEWAGE  (JUL  85  -  DEC  88). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For   primary   bibliographic   entry   see   Field   5D. 
W90- 10045 


ACID  MIND  DRAINAGE  (JAN  77  -  JAN  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10046 


WATER  POLLUTION  EFFECTS  OF  METALS 
ON  FRESH  WATER  FISH  (JAN  70  -  DEC  88). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 10047 


WATER  TREATMENT  FACILITIES  (EXCLUD- 
ING WASTEWATER  FACILITIES)  (JAN  77  - 
DEC  88). 


S&tf 
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National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5F. 
W90- 10048 


National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic   entry  see   Field   5D. 
W90-10056 


field,  VA. 

For  primary  bibliographic  entry   see  Field   5D. 

W90- 10065 


HEAVY  METALS  IN  DRINKING  WATER: 
STANDARDS,  SOURCES,  AND  EFFECTS  (JAN 
77  -  DEC  88). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10049 


SEWAGE   SLUDGE   TREATMENT    BY    COM- 
POSTING (JAN  70  -  MAY  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For   primary   bibliographic   entry   see   Field    5D. 
W90- 10052 


METALS  RECOVERY  FROM  WASTES  (JUN  70 
-  APR  88). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For   primary  bibliographic   entry   see   Field   5D. 
W90- 10053 


WASTEWATER      TREATMENT:       LAGOONS 

(JAN  77  -  MAY  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For   primary   bibliographic   entry   see   Field    5D. 
W90- 10054 


DEEP  WELL  DISPOSAL  (JAN  76  -  MAY  89). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-10055 


SLUDGE  DEWATERING:  SEWAGE  AND  IN- 
DUSTRIAL WASTES  (JAN  78  -  APR  89). 


LEACHATE  TREATMENT  (JAN  77  -  APR  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary   bibliographic  entry  see   Field   5D. 
W90- 10057 


BIODETERIORATION  OF  OIL  SPILLS  (JAN 

70  -  APR  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic   entry   see   Field   5G. 
W90- 10058 


RADIOACTIVE  CONTAMINATION  AND  RA- 
DIONUCLIDE MIGRATION  IN  GROUND- 
WATER (JAN  70  -  MAY  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10059 


METALS  RECOVERY  FROM  WASTES  (MAY 
88  -  DEC  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic   entry  see   Field   5D. 
W90- 10060 


LEACHATE  TREATMENT  (JAN  72  -  APR  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic   entry  see   Field   5D. 
W90- 10064 


METALS  RECOVERY  FROM  WASTES  (JAN  77 
-  APR  89). 

National  Technical  Information  Service,  Spring- 


SEWAGE    SLUDGE    PRETREATMENT    AND 
DISPOSAL  (MAR  88  -  APR  89). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field   5D. 
W90- 10066 


10D.  Specialized  Information 
Center  Services 


FUNCTIONAL  REQUIREMENTS  OF  COM- 
PUTER SYSTEMS  FOR  THE  U.S.  GEOLOGI- 
CAL SURVEY,  WATER  RESOURCES  DM- 
SION,  1988-97. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  10B. 
W90-09535 


REVIEW  OF  EDGEMATCHING  PROCEDURES 
FOR  DIGITAL  CARTOGRAPHIC  DATA  USED 
IN  GEOGRAPHIC  INFORMATION  SYSTEMS 

(GIS). 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-09536 


10F.  Preparation  Of  Reviews 


APPLICATION  OF  RADIOACTIVE  FALLOUT 
CESIUM-137  FOR  MEASURING  SOIL  ERO- 
SION AND  SEDIMENT  ACCUMULATION 
RATES  AND  PATTERNS:  A  REVIEW. 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-10186 
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ABLATION 

Comparison  of  Melt  Energy  Computations  and 

Ablatometer  Measurements  on  Melting  Ice  and 

Snow. 

W90- 10262  2C 

Hour-To-Hour  Snowmelt  Rates  and  Lysimeter 
Outflow  During  an  Entire  Ablation  Period. 
W90- 10377  2C 

ABSORPTION 

Design,  Installation,  and  Operation  of  a  Low- 
Pressure  Pipe  Sewage  Absorption  System  in  the 
Missouri  Claypan  Soil. 
W90-09922  5D 

Wisconsin   At-Grade   Soil   Absorption   System 

For  Septic  Tank  Effluent. 

W90-O9929  5D 

Hydraulic  Loading  Rates  For  Soil  Absorption 
Systems  Based  on  Wastewater  Quality. 
W90-09934  5D 

Volatile  Organic  Compounds  (VOCs)  in  Small 
Community  Wastewater  Disposal  Systems  Using 
Soil  Absorption. 
W90-O9939  5B 

ACID  FOG 

Fogwater  Chemistry  at  Riverside,  California. 
W90-10324  5B 

ACID  LAKES 

Diatom  Response  to  Liming  of  a  Temperate, 

Brown  Water  Lake. 

W90-09636  2H 

pH-Independent  Effect  of  Aluminum  on  Cul- 
tures of  Phytoplankton  from  an  Acidic  Wiscon- 
sin Lake. 
W90-O9729  5C 

Distribution  of  Free-Swimming  Macroinverte- 
brates  in  Acidic  Lakes  of  Maine:  The  Role  of 
Fish  Predation. 
W90-09764  2H 

ACID  MINE  DRAINAGE 

Observations  on  Concentrations  of  the  Heavy 
Metals  Zinc,  Manganese,  Nickel  and  Iron  in 
Water,  in  the  Sediments  and  Two  Aquatic  Ma- 
crophytes,  Typha  capensis  (Rohrb.)  N.E.  Br. 
and  Arundo  donax  L.,  of  a  Stream  Affected  by 
Goldmine  and  Industrial  Effluents. 
W90-09758  5B 


Acid  Mind  Drainage  (Jan  77  -  Jan  89). 
W90- 10046 


5B 


Permitting  a  Gold  Placer  Mine  Within  the  Cap- 
ital City  of  Montana,  Processes  and  Problems. 
W90- 10078  5G 

Tar  Creek:  Diversion  Efforts  Towards  an  Un- 
polluted Future. 
W90- 10087  5G 

Processes  of  Iron  and  Manganese  Retention  in 
Laboratory  Peat  Microcosms  Subjected  to  Acid 
Mine  Drainage. 
W90- 10195  5B 

Incidence  of  Environmental  Degradation:  a  Case 

Study  of  Acid  Mine  Drainage. 

W90-10217  5C 

ACID  MINE  WATER 

Hydrogeochemical  Interactions  and  Evolution 

of  Acidic  Solutions  in  Soil. 

W90-09858  5B 

ACID  NEUTRALIZING  CAPACITY 

Factors   Contributing    to    Differences   in    Acid 
Neutralizing    Capacity    Among    Lakes    in    the 
Western  United  States. 
W90- 10095  2H 


ACID  RAIN 

Wet,  Occult  and  Dry  Deposition  of  Pollutants 

on  Forests. 

W90-09709  5B 

Impacts  of  Acid  Rain  on  Aquatic  Birds. 
W90-09723  5C 

Global  Monitoring  at  the  United  States  Baseline 
Stations  with  Emphasis  on  Precipitation  Chemis- 
try Measurements. 
W90-09724  2B 

Losses  of  Biota  from  American  Aquatic  Com- 
munities Due  to  Acid  Rain. 
W90-09725  5C 

Origins  and  Variations  of  Nitrate  in  South  Polar 

Precipitation. 

W90-09790  2A 

Solubility  of  Volatile  Electrolytes  in  Multicom- 
ponent   Solutions   with   Atmospheric   Applica- 
tions. 
W90-09851  5B 

PMK-Groundwater(PMK-Grundvatten). 
W90-10050  5B 

Numerical   Simulation  of  the   Chemistry  of  a 

Rainband. 

W90- 10167  2K 

Contribution  of  Sulfate  and  Desert  Aerosols  to 
the  Acidification  of  Clouds  and  Rain  in  Israel. 
W90-10168  5B 

Mid-Latitude  Northern  Hemisphere  Background 
Sulfate  Concentration  in  Rainwater. 
W90-10169  2B 

Mathematical  Modeling  of  Cloud  Chemistry  in 

the  Los  Angeles  Basin. 

W90-10170  5B 

Streams  in  the  New  Jersey  Pinelands  Directly 

Reflect    Changes    in    Atmospheric    Deposition 

Chemistry. 

W90- 10193  5B 

Water,  Nutrient  and  Pollutant  Budgets  in  Dam- 
aged   Norway    Spruce   Stands   in    NE-Bavaria 
(F.R.G.)  and  Their  Changes  after  Different  Fer- 
tilization Treatments. 
W90- 10202  5C 

Development  and  Evaluation  of  an  Acid  Pre- 
cipitation Monitor  for  Fractional  Event  Sam- 
pling with  Capability  for  Real-Time  pH,  and 
Conductivity  Measurement. 
W90- 10209  7B 

Solubility   of  Major   Species   in   Precipitation: 

Factors  of  Variation. 

W90-10210  2K 

Dynamic  Chemical  Characterization  of  Montane 

Clouds. 

W90-10211  2B 

Unified   Wet   Deposition   Data   Summaries   for 
North  America:  Data  Summary  Procedures  and 
Results  for  1980-1986. 
W90-10212  7  A 

Ion-Selective  Field  Effect  Transistor  for  In  Situ 

pH  Monitoring  of  Wet  Deposition. 

W90- 10273  7B 

Fogwater  Chemistry  at  Riverside,  California. 
W90- 10324  5B 

Elements  in  the  Precipitation  of  S.  Paulo  City 

(Brazil). 

W90- 10325  5B 

Acidic     Deposition:     Sulphur     and     Nitrogen 

Oxides. 

W90- 10349  5B 


Sulphur  and  Nitrogen  in  the  Atmosphere. 
W90-10350  5B 

Characteristics  of  the  Background  Air  Quality. 
W90-10351  5B 

Air  Quality  of  an  Area  Proximal  to  Anthropo- 
genic Emissions. 
W90-10352  5B 

Wet  and  Dry  Deposition  of  Air  Pollutants  in 

Alberta. 

W90-10353  5B 

Anthropogenic  Sources  of  Acidic  and  Acidify- 
ing Air  Pollutants  in  Alberta. 
W90-10354  5B 

Model   Estimates   of  Provincial   Scale   Atmos- 
pheric Sulphur  Dioxide  (S02)  and  Oxides  of 
Nitrogen  (NOx)  in  Alberta. 
W90- 10355  5B 

Assessment  of  the  Sensitivity  of  Alberta  Surface 

Waters  to  Acidification. 

W90- 10357  5B 

Factors  Influencing  the  Quality  of  Snow  Pre- 
cipitation and   Snow  Throughfall   at  a   Sierra 
Nevada  Site. 
W90- 10456  2C 

Effects  of  Manure  Spreading  and  Acid  Deposi- 
tion upon  Groundwater  Quality  at  Vierlings- 
beek,  The  Netherlands. 
W90-10519  5G 

Acid  Percolation  and  Disintegration,  Transfor- 
mation and  Mobilization  of  Some  Substances  in 
Finnish  Quaternary  Deposits. 
W90-10520  5B 

ACID  RAIN  EFFECTS 

Hydrological  Modeling  of  Acidified  Canadian 

Watersheds. 

W90-09641  5B 

Impacts  of  Acid  Rain  on  Aquatic  Birds. 
W90-09723  5C 

Losses  of  Biota  from  American  Aquatic  Com- 
munities Due  to  Acid  Rain. 
W90-09725  5C 

pH-Independent  Effect  of  Aluminum  on  Cul- 
tures of  Phytoplankton  from  an  Acidic  Wiscon- 
sin Lake. 
W90-09729  5C 

Behaviour  of  Aluminum  Species  During  Snow- 
melt,  Both  Downstream  and  after  Mixing  with 
Nonacidic  Waters. 
W90-09761  2K 

Aluminum  Hydrolysis  Reactions  and  Products 

in  Mildly  Acidic  Aqueous  Systems. 

W90-09879  2K 

Factors   Contributing   to   Differences   in   Acid 
Neutralizing    Capacity    Among    Lakes    in    the 
Western  United  States. 
W90-1O095  2H 

Effect  of  Acid  Deposition  on  Cation  Fluxes  in 

Artificially    Acidified    Catchments   in   Western 

Norway. 

W90- 10240  5C 

Acidic     Deposition:     Sulphur     and     Nitrogen 

Oxides. 

W90- 10349  5B 

Regional  Scale  Effects  of  S02  on  Some  Agricul- 
tural Crops  in  Alberta. 
W90- 10356  5C 
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Assessment  of  the  Sensitivity  of  Alberta  Surface 

Waters  to  Acidification. 

W90-10357  5B 

ACIDIC  WATER 

Behaviour  of  Aluminum  Species  During  Snow- 
melt,  Both  Downstream  and  after  Mixing  with 
Nonacidic  Waters. 
W90-09761  2K 

Aluminum  Hydrolysis  Reactions  and  Products 

in  Mildly  Acidic  Aqueous  Systems. 

W90-09879  2K 

Effect  of  Acid  Deposition  on  Cation  Fluxes  in 

Artificially   Acidified   Catchments   in   Western 

Norway. 

W90- 10240  5C 

Acid  Percolation  and  Disintegration,  Transfor- 
mation and  Mobilization  of  Some  Substances  in 
Finnish  Quaternary  Deposits. 
W90-10520  5B 

ACIDIFICATION 

Assessment  of  the  Sensitivity  of  Alberta  Surface 

Waters  to  Acidification. 

W90-10357  5B 

ACTIVATED  CARBON 

Granular  Activated  Carbon  in  Water  Treatment. 
W90-10129  5F 

Combined  Pretreatment  of  Industrial  Chemical 
Waste  Waters  using  Hydrogen  Peroxide  Oxida- 
tion and  Subsequent  Activated  Carbon  Adsorp- 
tion (Kombinierte  Vorbehandlung  von  abwas- 
sern  aus  der  Chemischen  Industrie  durch  Was- 
serstoffperoxide-Oxidation  und  nachfolgende 
Aktivkohleadsorption). 
W90- 10207  5D 

Adsorption  and  Desorption  of  Perchloroethy- 

lene  in  Soils,  Peat  Moss,  and  Granular  Activated 

Carbon. 

W90-10233  5B 

Influence  of  Temperature  on  the  Efficiency  of 
Biological  Activated  Carbon  Filters  (Influence 
de  la  Temperature  sur  le  Rendement  des  Filtres 
au  Charbon  Active  Biologique). 
W90- 10236  5F 

ACTIVATED  SLUDGE  PROCESS 

Diagram  for  Designing  and  Operating  Second- 
ary Clarifiers  According  to  the  Thickening  Cri- 
terion. 
W90-10313  5D 

Effect   of  Boat   Holding   Tank   Chemicals   on 

Treatment  Plant  Performance. 

W90-10318  5D 

ADMINISTRATIVE  AGENCIES 

Evaluation  Framework  for  Wetland  Regulation. 
W90-10216  6B 

ADMINISTRATIVE  REGULATIONS 

Regulatory  Perspectives  of  Concept  Assessment. 
W90- 10409  5E 

ADSORPTION 

Numerical  Simulation  of  Coadsorption  of  Ionic 
Surfactants  With  Inorganic  Ions  on  Quartz. 
W90-O9866  2K 

Constant-Capacitance     Surface     Complexation 

Model:  Adsorption  in  Silica-Iron  Binary  Oxide 

Suspensions. 

W90-09867  2K 

Influence  of  Temperature  on  Ion  Adsorption  by 

Hydrous  Metal  Oxides. 

W90-09868  2K 

Role  of  Reactive-Surface-Area  Characterization 

in  Geochemical  Kinetic  Models. 

W90-O9881  2K 


Microscale  Processes  in  Porous  Media:  Trans- 
port of  Chlorinated  Benzenes  in  Porous  Aggre- 
gates. 
W90-09887  5B 

Granular  Activated  Carbon  in  Water  Treatment. 
W90-10129  5F 

ADSORPnON-DESORPTION 

Adsorption  and  Desorption  of  Perchloroethy- 

lene  in  Soils,  Peat  Moss,  and  Granular  Activated 

Carbon. 

W90-10233  5B 

ADSORPTION  KINETICS 

Application  of  the  Random  Walk  Method  to 

Simulate  the  Transport  of  Kinetically  Adsorbing 

Solutes. 

W90- 10505  5B 

AERATION  ZONE 

Movement  of  Agrochemicals  in  the  Unsaturated 

and  Saturated  Zones. 

W90-10390  5B 

Distribution  of  Agricultural  Soil  Leachates  in 
the  Unsaturated  Zone  of  the  British  Chalk. 
W90-10399  5B 

Validation  of  Stochastic  Flow  and  Transport 
Models  for  Unsaturated  Soils:  Field  Study  and 
Preliminary  Results. 
W90-10418  5G 

Unsaturated   Zone   Water   Quality    Model    for 
Management  of  Agricultural  Systems. 
W90-10515  5B 

AEROSOLS 

Theoretical  Study  of  the  Wet  Removal  of  At- 
mospheric Pollutants.  Part  IV:  The  Uptake  and 
Redistribution  of  Aerosol  Particles  through  Nu- 
cleation  and  Impaction  Scavenging  by  Growing 
Cloud  Drops  and  Ice  Particles. 
W90-09801  2B 

Laboratory  Study  of  the  Efficiency  with  Which 

Aerosol    Particles    Are    Scavenged    by    Snow 

Flakes. 

W90-10166  2C 

Contribution  of  Sulfate  and  Desert  Aerosols  to 
the  Acidification  of  Clouds  and  Rain  in  Israel. 
W90-10168  5B 

AGRICULTURAL  CHEMICALS 

Careful  Chemigation  Could  Help  Growers. 
W90- 10323  3F 

Movement  of  Agrochemicals  in  the  Unsaturated 

and  Saturated  Zones. 

W90-10390  5B 

AGRICULTURAL  DRAINAGE 

Management  and  Development  of  Aquatic  Habi- 
tat in  Agricultural  Drainage  Systems. 
W90-09556  6G 

AGRICULTURAL  HYDROLOGY 

Optimization  of  Rainfed  Tropical  Cropping  in 

Semi-Dry  Areas:  A  Case  Study. 

W90-09661  3F 

Possibilities  and  Limitations  of  Rainfall  Analysis 
for  Predicting  Crop-available  Water  (Uncertain- 
ties in  the  Length  of  the  Rainy  Season). 
W90-09812  3F 

Calculated    Soil-Water    Balances    as    Tools    to 

Evaluate  Crop  Performance  in  Drought-prone 

Regions. 

W90-09815  3F 

Effect  of  Groundwater  Flow  on  Aquifer  Degra- 
dation in  Agricultural  Regions. 
W90-10516  2F 


AGRICULTURAL  PRACTICES 

Consequences  of  Irrigated  Agriculture  in  Arid 
and  Semiarid  Areas  on  Groundwater. 
W90-10396  3F 

Impact  of  Agriculture  on  Groundwater  in  Ire- 
land. 
W90- 10397  4C 

Elevated  Levels  of  Nitrate  in  Ground  Water 

Beneath  Intensively  Grazed  Pastureland  in  New 

Zealand. 

W90-10398  5B 

AGRICULTURAL  RUNOFF 

Reconnaissance  Investigation  of  Water  Quality, 
Bottom   Sediment,  and  Biota  Associated  with 
Irrigation  Drainage  in  the  Salton  Sea  Area,  Cali- 
fornia, 1986-87. 
W90-09529  5B 

Comparison  of  Agricultural  Nonpoint  Source 
Runoff  from  No-Till  and  Conventional  Till  Veg- 
etable Crop  Test  Plots. 
W90-09550  5B 

Hydrology  and  Sedimentology  Modelling  on  Il- 
linois Agricultural  Watersheds. 
W90-09553  6A 

Environmental  Consequences  of  Salts  Exports 
from  an  Irrigated  Landscape  in  the  Ebro  River 
Basin,  Spain. 
W90-09714  5B 

Models,  Field  Studies,  Laboratory  Experiments: 
An  Integrated  Approach  to  Evaluate  the  Envi- 
ronmental Fate  of  Atrazine  (s-Triazine  Herbi- 
cide). 
W90-09715  5B 

Phosphorus  and  Nitrogen  Load  from  Forest  and 

Agricultural  Areas  in  Finland. 

W90-09762  5B 


Introduction. 
W90-09837 
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Runoff  Hydrograph   Analysis   in   Agricultural 

Watersheds  by  Oxygen- 18. 

W90-09981  7B 

Biohydrometallurgical    Approach   to    Selenium 

Removal. 

W90-1O096  5D 

River  Transport  of  Phosphorus  as  Controlled  by 

Large  Scale  Land  Use  Changes. 

W90-10159  4C 

Primary  Production,  Chlorophyll,  and  Nutrients 
in  Horseshoe  Lake,  Point  MacKenzie,  Alaska. 
W90- 10457  2H 

Root  Zone's  Water-Nitrogen  Household  Model- 
ling for  Operational  Purposes  in  Hungary. 
W90-10514  2G 

Unsaturated    Zone   Water   Quality   Model    for 
Management  of  Agricultural  Systems. 
W90-10515  5B 

Groundwater  Dynamics  Influenced  by  Irriga- 
tion and  Associated  Problems  of  River  Salina- 
tion;    Breede    River,    Western   Cape    Province, 
R.S.A. 
W90-10517  5B 

AGRICULTURAL  WATER 

PUMPMOD:  A  Simulation  Model  for  Multi- 
pump  Rice  Irrigation  Systems. 
W90-09652  3F 

Impact  of  Varying  Water  Supply  on  Input  Use 

and  Yields  of  Tank-Irrigated  Rice. 

W90-09653  3F 
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Identifying  Crops  and  Cropping  Systems  with 

Greater   Production   Stability   in   Water-deficit 

Environments. 

W90-09818  3F 

Selecting    Crops    and    Cropping    Systems    for 

Water-limited  Environments. 

W90-09819  3F 

Opportunities   for   Productive  Use  of  Rainfall 
Normally  Lost  to  Cropping  for  Temporal  or 
Spatial  Reasons. 
W90-09821  3F 

Development    of   Management    Strategies    for 
Minimizing  the  Impact  of  Seasonal  Rainfall  Var- 
iation. 
W90-09822  3F 

Possibilities  for  Modifying  Crop  and  Soil  Man- 
agement Practices  to  Maximize  Production  per 
Unit  Rainfall. 
W90-09823  3F 

Critical  Evaluation  of  the  Possibilities  for  Modi- 
fying Crops  for  High  Production  per  Unit  of 
Precipitation. 
W90-09825  3F 

Breeding  for  Improved  Plant  Performance  in 

Drought-prone  Environments. 

W90-09826  3F 

Hydrological  Analysis  of  Farm  Reservoirs  in 

Rainfed  Rice  Areas. 

W90-10161  3B 

Irrigation  System  for  Plots  Under  a  Rain  Shel- 
ter. 
W90-10165  3F 

Tomato  and  Sweet  Pepper  Response  to  Furrow, 

Microsprinkler  and  Drip  Irrigation. 

W90- 10295  3F 

New  Approaches  to  Using  Mathematical  Pro- 
gramming for  Resource  Allocation. 
W90- 10368  3F 

Modeling  Efficient  Conjunctive  Use  of  Water  in 

the  Indus  Basin. 

W90- 10369  3F 

Estimating   the    Externalities   of  Groundwater 

Use  in  Western  Argentina. 

W90-10370  3F 


Risk  Aversion  in  Conjunctive  Water  Use. 
W90- 10371 
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Irrigation  Management  and  Scheduling:  Study 

of  an  Irrigation  System  in  India. 

W90- 10373  3F 

AGRICULTURAL  WATERSHEDS 

Hydrology  and  Sedimentology  Modelling  on  Il- 
linois Agricultural  Watersheds. 
W90-09553  6A 

Runoff  Hydrograph    Analysis   in   Agricultural 

Watersheds  by  Oxygen- 18. 

W90-09981  7B 

Groundwater    Hydrology    and    Salinity    in    a 

Valley  in  Northeast  Thailand. 

W90-10518  2F 

AGRICULTURE 

Recent    Developments    for    Improving    Water 
Management  in  Surface  and  Overhead   Irriga- 
tion. 
W90-09562  3F 

Drag  Line  Irrigation:  Practical  Experiences  with 

Sugar  Cane. 

W90-09563  3F 


Low  Head  Drip  Irrigation  System  for  Small- 
holdings. 
W90-09564  3F 

Reticulation  of  Ethanol  Stillage  through  Irriga- 
tion  Systems  and   Its  Use  for  Fertilisation  of 
Sugarcane  in  Zimbabwe. 
W90-09565  3C 

Plant  Water  Relations  and  Irrigation  Manage- 
ment. 
W90-09566  3F 
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Undrained  Boreal  Wetland  Site. 

WTO- 10459  2C 

Probability  Distributions  of  Rain  on  Seasonally 

Frozen  Soils. 

W90-10460  7C 

Evidence  of  Groundwater  Recharge  Through 

Frozen  Soils  at  Anchorage,  Alaska. 

W90-10461  2G 

Residential  Well  Development  of  a  Low  Perme- 
ability Bedrock  Flow  System. 
W90-10462  4B 

Hydrologic  Monitoring  of  Subsurface  Flow  and 
Groundwater  Recharge  in  a  Mountain  Water- 
shed. 
W90- 10463  2E 


Predicting  the  Influences  of  Post-Mining  Condi- 
tions on  Surface  and  Groundwater  Resources. 
W90-10100  4C 

Risk  Aversion  in  Conjunctive  Water  Use. 
W90- 10371  3F 


Discharge  Under  an  Ice  Cover. 
W90- 10464 
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Hydrology  of  Two  Subarctic  Watersheds. 
W90- 10465  2A 

Water  Balance  of  the  Upper  Kolyma  Basin. 
W90- 10466  7C 

Water  Balance  and  Runoff  Analysis  at  a  Small 
Watershed  During  the  Snow-Melting  Season. 
W90- 10467  2C 

Estimations  of  Snowmelting  Rate  in  a  Small 

Experimental  Site. 

W90-10468  2C 

COLIFORMS 

Coliforms  as  a  Measure  of  Sewage  Contamina- 
tion of  the  River  Zambezi. 
W90- 10297  5B 

High-Rate  Coliform  Disinfection  of  Stormwater 

Overflow. 

W90-10317  5D 

COLORADO 

Traveltime  and  Reaeration  of  Selected  Streams 

in  the  North  Platte  and  Yampa  River  Basins, 

Colorado. 

W90-09897  4C 

Geohydrology  and  Ground-Water  Quality  at  the 

Pueblo  Depot  Activity  Landfill  Near  Pueblo, 

Colorado. 

W90-09902  2F 

Semi-Empirical  Method  for  Predicting  Hydro- 
logic  Impacts  of  Underground  Mining  in  Frac- 
ture-Controlled Groundwater  Flow  Systems. 
W90-10083  4C 

Streamflow  Water-Quality  Node-Streamflow 
Model  for  Assessing  Mining-Related  Impacts. 
W90- 10088  5B 

Federal  Reserved  Water  Rights  for  Designated 
Wilderness  Areas  and  Other  Specific  Manage- 
ment Areas. 
W90- 10089  6E 


Hydrological  and  Ecological  Processes  in  a  Col- 
orado, Rocky  Mountain  Wetland:  Case  Study. 
W90- 10444  6G 

COLORADO  RIVER 

Influence   of  Endangered   Fish   Protection   on 
Water  Development  Projects  in  the  Upper  Colo- 
rado River  System. 
W90- 10076  6D 

COLORADO  RIVER  BASIN 

Water  Marketing  and  Rate  Setting  for  Water  for 
Energy  in  the  Upper  Colorado  River  Basin. 
W90- 10090  6C 

COLORTMETRY 

Modified  Autoanalyzer  II  Method  for  the  Deter- 
mination of  N03-N  in  Water  Using  a  Hollow- 
ed Reduction  Coil. 
W90-09604  7B 

COLUMBIA  RIVER 

Survey  of  Columbia  River  Basin  Streams  for 
Columbia  Pebblesnail  and  Shortface  Lanx. 
W90-09615  2H 

COMMENCEMENT  BAY 

Comparisons  Between  Sediment  Bioassays  and 
Alterations  of  Benthic   Macroinvertebrate  As- 
semblages at  a  Marine  Superfund  Site:  Com- 
mencement Bay,  Washington. 
W90-10144  5C 

COMMUNITY  DEVELOPMENT 

Outreach-Coming    Together    to    Help    Small 

Communities. 

W90-09909  5D 

New    York    State    Self-Help    Support    System 
Technical   Assistance   as   a   Method    to   Solve 
Wastewater  Treatment  Problems. 
W90-09910  5D 

Sanitary  Surveys  for  Small  Rural  Communities. 
W90-09911  5D 

Design  of  Small  Community  Sewage  Systems 

with  Microcomputers. 

W90-09935  5D 

Impact   of  Water   and    Mineral    Development 
Projects  on  a  Rural  Community  and  Its  Educa- 
tion Programs. 
W90- 10080  5G 

COMPARISON  STUDIES 

Comparison  of  Parallel  and  Serial  Distribution 

of  Septic  Tank  Effluent. 

W90-09931  5D 

COMPETING  USE 

Effect  of  Water   Issues  on   Siting   of  Energy 

Projects,  and  the  Reverse. 

W90- 10074  6° 

Federal  Reserved  Water  Rights  for  Designated 
Wilderness  Areas  and  Other  Specific  Manage- 
ment Areas. 
W90- 10089  6E 

COMPLIANCE 

Compliance  with  Instream  Flow  Agreements  in 

Colorado,  Montana,  and  Wyoming. 

W90-09616  6E 

COMPOST 

Measurement  of  Soil  Respiration  in  the  Field: 

Influence  of  Temperature,  Moisture  Level,  and 

Application   of  Sewage   Sludge   Compost   and 

Agro-chemicals. 

W90-10319  2G 


COMPOSTING 

Sewage  Sludge  Treatment  by  Composting  (Jan 

70  -  May  89). 

W90- 10052  5D 

COMPUTER-AIDED  DESIGN 

Design  of  Small  Community  Sewage  Systems 

with  Microcomputers. 

W90-09935  5D 

COMPUTER  MODELING 

Real-Time  Reservoir  Operations  by  Mathemati- 
cal Programming. 
W90-10107  7B 

COMPUTER  MODELS 

Hydrology  and  Sedimentology  Modelling  on  Il- 
linois Agricultural  Watersheds. 
W90-09553  6A 


In     Situ     Bioreclamation     of     Contaminated 

Groundwater. 

W90-09557  5G 

PUMPMOD:  A  Simulation  Model  for  Multi- 
pump  Rice  Irrigation  Systems. 
W90-09652  3F 

Real-Time  Operation  of  Tanshui  River  Reser- 
voirs. 
W90-09669  2E 

Reservoir  Storage  Reallocation  Analysis  with 

PC. 

W90-09673  4A 

Environmental   Support   System   for   Estuarine 

Water-Quality  Management. 

W90-09674  5G 

Simplified  Soil-Water  Balance  Models  to  Predict 

Crop  Transpiration. 

W90-09813  3F 

Geochemistry  of  Organic  Acids  in  Subsurface 

Waters. 

W90-09859  2& 

Coupling  of  Precipitation-Dissolution  Reactions 
to  Mass  Diffusion  via  Porosity  Changes. 
W90-09864  2K 

Simulation  of  Molybdate  Transport  With  Differ- 
ent Rate-Controlled  Mechanisms. 
W90-09865  5B 

Constant-Capacitance     Surface     Complexation 

Model:  Adsorption  in  Silica-Iron  Binary  Oxide 

Suspensions. 

W90-09867  2K 

Expert  Systems  to  Support  Geochemical  Model- 
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ing. 
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Use  of  Model-Generated  Fe(3  +  )  Ion  Activities 
to  Compute  Eh  and  Ferric  Oxyhydroxide  Solu- 
bilities in  Anaerobic  Systems. 
W90-09874  2K 

Hydrogeology  of  a  Hazardous-Waste  Disposal 
Site  Near  Brentwood,  Williamson  County,  Ten- 
nessee. 
W90-09903  2E 

Predicting  The  Groundwater  Flow  Field  Under 
Large  Soil  Absorption  Systems  Using  a  Simple 
Two-Dimensional,  Analytical  Model. 
W90-09941  2E 

Hydrogeologic  Investigations  Conducted  to  Es- 
timate Ground  Water  Flow  Rates  into  a  Surface 
Mining  Pit  Using  a  Computer  Model. 
W90- 10072  2E 

Water  Management  Using  Interactive  Computer 

Simulation. 

W90- 10106  7B 
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IUH  of  General  Hydrologic  System  Model. 
W90-10115  7C 


Modelling  Geomorphological  Systems. 
W90- 10334 
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Review  of  the  Bases  of  Geomorphological  Mod- 
elling. 
W90- 10335  2  J 


Modelling  Landform  Change. 
W90- 10346 
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Computer  Simulation  in  Geomorphology. 
W90- 10348  2J 

Proceedings  of  the  Conference  on  Geostatistical, 
Sensitivity,     and     Uncertainty     Methods     for 
Ground-Water  Flow  and  Radionuclide  Trans- 
port Modeling. 
W90- 10404  5B 

Deterministic  Methods  for  Sensitivity  and  Un- 
certainty  Analysis   in   Large   Scale   Computer 
Models. 
W90-10411  7C 

Improving  the  Efficiency  of  Monte  Carlo  Simu- 
lation for  Groundwater  Transport  Models. 
W90-10412  5B 

Theoretical  Basis  and  Performance  Evaluation 

of      Current       Snowmelt-Runoff      Simulation 

Models. 

W90- 10484  7C 

Application  of  the  Random  Walk  Method  to 

Simulate  the  Transport  of  Kinetically  Adsorbing 

Solutes. 

W90-10505  5B 

COMPUTER  PROGRAMS 

Reservoir  Storage  Reallocation  Analysis  with 

PC. 

W90-09673  4A 

Environmental   Support   System   for   Estuarine 

Water-Quality  Management. 

W90-09674  5G 

Chemical  Modeling  of  Aqueous  Systems  II. 
W90-09846  2K 

Chemical  Modeling  of  Aqueous  Systems. 
W90-09847  2K 

Current  Status  of  the  EQ3/6  Software  Package 

for  Geochemical  Modeling. 

W90-09854  2K 

Geochemical  Modeling  of  Water-Rock  Interac- 
tions Using  SOLMINEQ.88. 
W90-09855  2K 

Application    of   the    Pitzer    Equations    to    the 

PHREEQE  Geochemical  Model. 

W90-09856  2K 

Reconstruction  of  Reaction  Pathways  in  a  Rock- 
Fluid  System  Using  MINTEQ. 
W90-09857  5B 

Numerical  Simulation  of  Coadsorption  of  Ionic 
Surfactants  With  Inorganic  Ions  on  Quartz. 
W90-09866  2K 

Expert  Systems  to  Support  Geochemical  Model- 
ing. 
W90-09872  7C 

Design  of  Small  Community  Sewage  Systems 

with  Microcomputers. 

W90-09935  5D 

Real-Time  Reservoir  Operations  by  Mathemati- 
cal Programming. 
W90- 10107  7B 


COMPUTERS 

Functional  Requirements  of  Computer  Systems 
for   the   U.S.    Geological    Survey,    Water   Re- 
sources Division,  1988-97. 
W90-09535  10B 


Modeling  Efficient  Conjunctive  Use  of  Water  in 

the  Indus  Basin. 

W90- 10369  3F 


Computer  Irrigation  Scheduling. 
W90- 10322 
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Computer  Irrigation  Scheduling. 
W90- 10322 
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Operational      Demonstration      of     Monitoring 
Snowpack  Conditions  Utilizing  Digital  Geosta- 
tionary Satellite  Data  on  an  Interactive  Comput- 
er System. 
W90- 10492  7B 

CONCRETE  CONSTRUCTION 

Underwater  Construction  with  Concretes  (Jan 

70  -  Jul  89). 

W90- 10040  8F 

CONCRETE  DAMS 

Effects  of  Aggressive  Water  on  Dam  Concrete. 
W90-09646  8F 

Review  of  Roller  Compacted  Concrete  Dams  in 

the  1980s. 

W90-09647  8F 

Design    and    Construction   of  the   Tashkumyr 

RCC  Dam,  USSR. 

W90-09648  8A 

CONDUCTANCE 

Numerical  Modeling  of  Platinum  Eh  Measure- 
ments by  Using  Heterogeneous  Electron-Trans- 
fer Kinetics. 
W90-09873  2K 

Energetics    and    Conservative     Properties    of 

Redox  Systems. 

W90-09875  2K 

CONFERENCES 

Proceedings  of  the  Conference  on  Geostatistical, 
Sensitivity,     and     Uncertainty     Methods     for 
Ground-Water  Flow  and  Radionuclide  Trans- 
port Modeling. 
W90- 10404  5B 

CONFINED  AQUIFERS 

Simulation  of  the  Transport  of  the  C-14  in  the 
Total  Dissolved  Inorganic  Carbon  (DIC)  in 
Confined  Aquifers  Using  a  Convective-Disper- 
sive  Approach  (Simulation  du  Transport  du  Car- 
bone  14  du  CITD  dans  le  Aquifers  Captifs  par 
une  Approche  Convecto-Dispersive). 
W90-09958  2F 

Stable  Isotopic  Composition  of  Groundwater  of 
Central  California  as  an  Indicator  of  Mid-Pleis- 
tocene Tectonic  Evolution. 
W90-09963  2F 

Phreatic-Confined  Discontinuities  and  Restrict- 
ed Flow  in  Confined  Groundwater  Systems. 
W90-09975  2F 

CONFINED  GROUNDWATER 

Piezometer  Installation  and  Monitoring  Under 

Artesian  Conditions. 

W90-10116  7B 

CONJUNCTIVE  USE 

Efficiency  in  Irrigation:  The  Conjunctive  Use  of 

Surface  and  Groundwater  Resources. 

W90- 10358  3F 

Efficient  Use  of  Surface  Water  and  Groundwat- 
er in  Irrigation:  An  Overview  of  the  Issues. 
W90- 10359  3F 

Efficient     Conjunctive     Use    of    Surface     and 
Groundwater  in  the  People's  Victory  Canal. 
W90- 10365  3F 

All  Is  Not  Wells  in  North  China:  Irrigation  in 

Yucheng  County. 

W90- 10366  3F 


Risk  Aversion  in  Conjunctive  Water  Use. 
W90- 10371 
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Irrigation  Management  and  Scheduling:  Study 

of  an  Irrigation  System  in  India. 

W90- 10373  3F 

CONNECTICUT 

Fiscal  Year  Program  Report  (Connecticut  Insti- 
tute of  Water  Resources). 
W90-09518  9D 

Contribution  of  Selected  Toxic  Chemicals  To 
Groundwater  from  Domestic  On-Site  Sewage 
Disposal  Systems. 
W90-09938  5B 

CONSERVATION 

Conservation  of  British  North  Sea  Estuaries. 
W90-09693  2L 

Predicting  the  Impacts  of  a  Logical  Mining  Unit 
System  on  the  Water  Resources  of  an  Area. 
W90- 10084  4C 

CONSTITUTIONAL  LAW 

Federal  Reserved  Water  Rights  for  Designated 
Wilderness  Areas  and  Other  Specific  Manage- 
ment Areas. 
W90- 10089  6E 

CONSTRUCTION  COSTS 

Design    and    Construction   of  the   Tashkumyr 

RCC  Dam,  USSR. 

W90-09648  8A 

CONSTRUCTION  METHODS 

Underwater  Construction  with  Concretes  (Jan 

70  -  Jul  89). 

W90- 10040  8F 

CONTAMINATION 

Composition  of  Hazardous  Wastes. 

W90-09838  5A 


Groundwater  Monitoring. 
W90-09842 

Control  of  Subsurface  Migration. 
W90-09845 
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CONTOUR  BUNDING 

Modified  Contour  Bunding  System  for  Alfisols 

of  the  Semi- Arid  Tropics. 

W90-09703  3F 

CONTRACTS 

Compliance  with  Instream  Flow  Agreements  in 

Colorado,  Montana,  and  Wyoming. 

W90-09616  6E 

CONVECTION 

Short-Wave   Heating   of  Lake   Surface   Water 

Under  a  Candled  Ice  Cover. 

W90-10438  2C 

CONVECTIVE  PRECIPITATION 

Theoretical  Study  of  the  Wet  Removal  of  At- 
mospheric Pollutants.  Part  IV:  The  Uptake  and 
Redistribution  of  Aerosol  Particles  through  Nu- 
cleation  and  Impaction  Scavenging  by  Growing 
Cloud  Drops  and  Ice  Particles. 
W90-09801  2B 

Convective  and  Stratiform  Components  of  a 
Winter  Monsoon  Cloud  Cluster  Determined 
from  Geosynchronous  Infrared  Satellite  Data. 
W90-09804  2B 

COOLING  WATER 

Behavioural  Thermoregulation  of  Largemouth 
Bass    (Micropterus    salmoides):    Response    of 
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Naive  Fish  to  the  Thermal  Gradient  in  a  Nucle- 
ar Reactor  Cooling  Reservoir. 
W90-09623  5C 

Effects  of  the  Power  Plant  Cooling  Water  on 
the  Temperature  and  Oxygen  Conditions  of 
Lake  Haapajarvi  in  Winter  (Voimalan  Jaahdy- 
tysvesien  Vaikutus  Haapajarven  Lampotila-Ja 
Happioloihin  Talvella). 
W90-10051  5C 

COPPER 

Copper-Induced  Production  of  Copper-Binding 
Supernatant  Proteins  by  the  Marine  Bacterium 
Vibrio  alginolyticus. 
W90-09630  5B 

Disinfection  of  Bacteria  in  Water  Systems  by 
Using  Electrolytically  Generated  Copper:  Silver 
and  Reduced  Levels  of  Free  Chlorine. 
W90-09662  5F 

Cadmium    and    Copper    Accumulation    in    the 
Common  Mussel  Mytilus  edulis  in  the  Western 
Scheldt  Estuary:  A  Model  Approach. 
W90-09690  5B 

Rates  of  Inorganic  Oxidation  Reactions  Involv- 
ing Dissolved  Oxygen. 
W90-09876  2K 

Effect  of  Ionic  Interactions  on  the  Oxidation 

Rates  of  Metals  in  Natural  Waters. 

W90-09880  5B 

Copper    Complexation    by    Natural    Organic 

Matter  in  Ground  Water. 

W90-09885  2K 

Seasonal  Variation  in  Copper  and  Zinc  Concen- 
trations in  Three  Talitrid  Amphipods  (Crusta- 
cea). 
W90-10270  5B 

Location  of  Copper  in  Larvae  of  Plectrocnemia 
conspersa  (Curtis)  (Trichoptera)  Exposed  to  Ele- 
vated Metal  Concentrations  in  a  Mine  Drainage 
Stream. 
W90-10271  5B 

CORE  ANALYSIS 

Analysis  of  a  290- Year  Net  Accumulation  Time 

Series  from  Mount  Logan,  Yukon. 

W90- 10383  2C 


CORE  SAMPLING 

Soil  Core  Monitoring. 
W90-09843 

CORING 

Soil  Core  Monitoring. 
W90-09843 
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CORROSION 

Corrosive  Ground  Water  in  the  Kirkwood-Co- 
hansey  Aquifer  System  in  the  Vicinity  of  Ocean 
County,  East-Central  New  Jersey. 
W90-09895  2K 

COST  ANALYSIS 

Cost  Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  Nevada. 
W90-09542  7A 

Analyzing  Water  Main  Replacement  Policies. 
W90-09670  5F 

Economic  Evaluation  of  Indirect  Sludge  Drying 

Prior  to  Incineration  Processes. 

W90-10316  5D 

COST-BENEFIT  ANALYSIS 

Economic  Evaluation  of  Urban  Flood  Damage 

Reduction  Plans. 

W90-10117  6C 


COST  SHARING 

Improvement  of  Lake  Water  Quality  by  Paying 
Farmers  to  Abate  Nonpoint  Source  Pollution. 
W90-09555  5G 

COSTS 

Sewage  Treatment  Costs  and  Economics  (Jan  79 

-  Jun  87). 

W90-10036  5D 

Sewage  Treatment  Costs  and  Economics  (Jul  87 

-  Jul  89). 

W90- 10039  5D 

COTTON 

Cotton    Management    Strategies    for    a    Short 

Growing  Season  Environment:  Water-Nitrogen 

Considerations. 

W90-09585  3F 

Effect  of  Drip-Line  Placement  and  Residue  In- 
corporation on  the  Growth  of  Drip-Irrigated 
Cotton. 
W90-09750  3F 

CRABS 

Environmental  Contaminant  Concentrations  in 
Biota  from  the  Lower  Savannah  River,  Georgia 
and  South  Carolina. 
W90-09599  5B 

CRAYFISH 

Effect  of  Environs  and  Seasonality  on  Metal 
Residues  in  Tissues  of  Wild  and  Pond-raised 
Crayfish  in  Southern  Louisiana. 
W90-09598  5B 

CROP  PRODUCTION 

Stability  of  Crop  Coefficients  under  Different 
Climate  and  Irrigation  Management  Practices. 
W90-09784  3F 

Selecting    Crops    and    Cropping    Systems    for 

Water-limited  Environments. 

W90-09819  3F 

Principles  of  Crop  and  Soil  Management  Proce- 
dures for  Maximizing  Production  per  Unit  Rain- 
fall. 
W90-09820  3F 

Development    of    Management    Strategies    for 
Minimizing  the  Impact  of  Seasonal  Rainfall  Var- 
iation. 
W90-09822  3F 

Possibilities  for  Modifying  Crop  and  Soil  Man- 
agement Practices  to  Maximize  Production  per 
Unit  Rainfall. 
W90-09823  3F 

Careful  Chemigation  Could  Help  Growers. 
W90- 10323  3F 

CROP  YIELD 

Plant  Water  Relations  and  Irrigation  Manage- 
ment. 
W90-09566  3F 

Cotton    Management    Strategies    for    a    Short 

Growing  Season  Environment:  Water-Nitrogen 

Considerations. 

W90-09585  3F 

Impact  of  Varying  Water  Supply  on  Input  Use 

and  Yields  of  Tank-Irrigated  Rice. 

W90-09653  3F 

Minimal  Irrigation  on  Small  Agricultural  Water- 
sheds with  Red  Soils  in  Semi-Arid  Tropics  of 
Andhra  Pradesh,  India. 
W90-09657  3F 

Prediction  of  Sustained  Sodic  Irrigation  Effects 
on  Soil  Sodium  Saturation  and  Crop  Yields. 
W90-09705  3F 


Deficit  Irrigation  Effects  on  Head  Cabbage  Pro- 
duction. 
W90-09706  3F 

Plant  Density  and  Nitrogen  Fertilizer  on  Pearl 

Millet  Production  in  Niger. 

W90-09718  3F 

Principles  of  Crop  Use,  Dry  Matter  Production, 
and     Dry     Matter     Partitioning    that    Govern 
Choices  of  Crops  and  Systems. 
W90-09816  3F 

Applications  of,  and  Limitations  to,  Crop 
Growth  Simulation  Models  to  Fit  Crops  and 
Cropping  Systems  to  Semi-Arid  Environments. 
W90-09817  3F 

Identifying  Crops  and  Cropping  Systems  with 

Greater   Production   Stability   in   Water-deficit 

Environments. 

W90-09818  3F 

Critical  Evaluation  of  the  Possibilities  for  Modi- 
fying Crops  for  High  Production  per  Unit  of 
Precipitation. 
W90-09825  3F 

Crop  Yield:  Economic  Considerations  of  Deficit 

Irrigation. 

W90-10119  3F 

Nitrogen  Management  and  Nitrification  Inhibi- 
tor Effects  on  Nitrogen-15  Urea:  I.  Yield  and 
Fertilizer  Use  Efficiency. 
W90- 10249  5G 

Monterey  Wastewater  Reclamation  Study  for 

Agriculture. 

W90- 10308  3C 

Tolerance  of  Chloride  and  Sulphate  Salinity  in 

Chickpea  (Cicer  arietinum). 

W90- 10331  3C 

CROSS  RIVER 

Growth,  Biomass,  Mortality,  Production  and 
Potential  Yield  of  the  West  African  Clam, 
Egeria  radiata  (Lamarck)  (Lamellibranchia, 
Donacidae)  in  the  Cross  River  System,  Nigera. 
W90- 10268  2H 

CRYSTALLINE  ROCKS 

Some   Recent   Observations   of  Channeling   in 
Fractured  Rocks-Its  Potential  Impact  on  Radio- 
nuclide Migration. 
W90-10423  2F 

CYCLING  NUTRIENTS 

Influence  of  Environmental  Factors  on  Nitrate 

Reductase  Activity  in  Freshwater  Phytoplank- 

ton. 

W90-09730  2H 

Exchange  of  Phosphorus  from  Shallow   Sedi- 
ments at  Nine  Alberta  Lakes. 
W90-10188  2H 

Primary  Production,  Chlorophyll,  and  Nutrients 
in  Horseshoe  Lake,  Point  MacKenzie,  Alaska. 
W90- 10457  2H 

CYCLONIC  PRECIPITATION 

Boundary   Layer   Structure   and   Dynamics   in 
Outer  Hurricane  Rainbands.  Part  1:  Mesoscale 
Rainfall  and  Kinematic  Structure. 
W90-09808  2B 

Boundary   Layer   Structure   and   Dynamics   in 
Outer  Hurricane  Rainbands.  Part  II:  Downdraft 
Modification  and  Mixed  Layer  Recovery. 
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NUCLEAIRES. 

Study  of  the  Evolution  of  Dredged  Material 
Discharges  by  Means  of  Radioactive  Tracers. 
W90-09990     "  5B 

COMMONWEALTH  ENGINEERING  AND 
TECHNOLOGY,  INC.,  HARRISBURG,  PA. 

Wetlands. 

W90- 10332  2H 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANKATION, 
ALICE  SPRINGS  (AUSTRALIA).  DIV.  OF 
WILDLIFE  AND  RANGELANDS  RESEARCH. 

Hydrology  and  Sediment  Models. 

W90-10341  2J 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
ASPENDALE  (AUSTRALIA).  DIV.  OF 
ATMOSPHERIC  RESEARCH. 

Monitoring  Floods  with  AVHRR. 

W90- 10306  2E 


COMMONWEALTH  SCIENTIFIC  AND 
ENDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  CENTRE  FOR 
ENVIRONMENTAL  MECHANICS. 

Scattering    Analog   for    Infiltration   in    Porous 

Media. 

W90-09746  2G 

COMMONWEALTH  SCIENJTFIC  AND 
INDUSTRIAL  RESEARCH  ORGANDIATION, 
HOBART  (AUSTRALIA).  MARINE  LABS. 

Dinoflagellate   Cysts   in   Recent   Marine   Sedi- 
ments from  Tasmania,  Australia. 
W90- 10283  2L 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
LUCAS  HEIGHTS  (AUSTRALIA).  LUCAS 
HEIGHTS  RESEARCH  LABS. 

Flow-Injection  Determination  of  Organic  Con- 
taminants in  Water  Using  an  Ultraviolet-Mediat- 
ed Titanium  Dioxide  Film  Reactor. 
W90-09627  5A 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANKATION, 
LYNEHAM  (AUSTRALIA).  DIV.  OF 
WDLDLIFE  AND  RANGELANDS  RESEARCH. 

Calculated    Soil-Water    Balances    as   Tools    to 

Evaluate  Crop  Performance  in  Drought-prone 

Regions. 

W90-09815  3F 

COMMONWEALTH  SCIENTIFIC  AND 
ESDUSTRIAL  RESEARCH  ORGANIZATION, 
ST.  LUCIA  (AUSTRALIA).  DIV.  OF 
TROPICAL  CROPS  AND  PASTURES. 

Critical  Evaluation  of  the  Possibilities  for  Modi- 
fying Crops  for  High  Production  per  Unit  of 
Precipitation. 
W90-09825  3F 

Breeding  for  Improved  Plant  Performance  in 

Drought-prone  Environments. 

W90-09826  3F 

COMMONWEALTH  SCDZNTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANTZATION, 
WEMBLEY  (AUSTRALIA). 

Groundwater    Hydrology    and    Salinity    in    a 

Valley  in  Northeast  Thailand. 

W90-10518  2F 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
WEMBLEY  (AUSTRALIA).  DIV.  OF  WATER 
RESOURCES. 

Partitioning  of  Rainfall  in  a  Eucalypt  Forest  and 
Pine   Plantation   in   Southeastern   Australia:    I. 
Throughfall  Measurement  in  a  Eucalypt  Forest: 
Effect  of  Method  and  Species  Composition. 
W90-09777  2A 

Partitioning  of  Rainfall  in  a  Eucalypt  Forest  and 
Pine  Plantation  in  Southeastern  Australia:  II. 
Stemflow  and  Factors  Affecting  Stemflow  in  a 
Dry  Sderophyll  Eucalypt  Forest  and  a  Pinus 
radiata  Plantation. 
W90-09778  21 

Partitioning  of  Rainfall  in  a  Eucalypt  Forest  and 
Pine  Plantation  in  Southeastern  Australia:  III. 
Determination  of  the  Canopy  Storage  Capacity 
of  a  Dry  Sderophyll  Eucalypt  Forest. 
W90-09779  21 

Partitioning  of  Rainfall  in  a  Eucalypt  Forest  and 
Pine  Plantation  in  Southeastern  Australia:  IV. 
The  Relationship  of  Interception  and  Canopy 
Storage  Capacity,  the  Interception  of  these  For- 
ests, and  the  Effect  on  Interception  of  Thinning 
the  Pine  Plantation. 
W90-O9780  21 


COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
WEMBLEY  (AUSTRALIA).  DRYLAND  CROPS 
AND  SOILS  RESEARCH  PROGRAM. 

Soil  Physics  and  Irrigation:  Tapping  the  Poten- 
tial for  Drip. 
W90-09573  3F 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANTZATION, 
WEMBLEY  (AUSTRALIA).  LAB.  FOR  RURAL 
RESEARCH. 

Plant  Water  Relations  and  Irrigation  Manage- 
ment. 
W90-09566  3F 

COMPAGNIE  INTERCOMMUNALE 
BRUXELLOISE  DES  EAUX  (BELGIUM). 

Lessons  to  Be  Drawn  from  the  Performance  of  a 
Conventional  Drinking  Water  Treatment  Plant 
During  Fallout  from  the  Chernobyl  Accident 
(Enseignments  Relatifs  aux  Performances  d'Une 
Filiere  Classique  de  Traitement  d'Eau  Potable 
Lors  des  Retombees  de  l'Accident  de  Tcherno- 
byl). 
W90-09980  5B 

CONNECTICUT  AGRICULTURAL 
EXPERIMENT  STATION,  NEW  HAVEN. 
DEFT.  OF  HORTICULTURE  AND 
FORESTRY. 

Anticipating  the  Frequency  Distribution  of  Pre- 
cipitation If  Climate  Change  Alters  Its  Mean. 
W90-09711  2B 

CONNECTICUT  UNIV.,  STORRS.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Contribution  of  Selected  Toxic  Chemicals  To 
Groundwater  from  Domestic  On-Site  Sewage 
Disposal  Systems. 
W90-09938  5B 

CONNECTICUT  UNTV.,  STORRS.  DEPT.  OF 
CTVIL  ENGINEERING. 

Ozone  Mass  Transfer  in  a  Gas-Sparged  Turbine 

Reactor. 

W90-10312  5F 

CONNECTICUT  UNTV.,  STORRS.  INST.  OF 
WATER  RESOURCES. 

Fiscal  Year  Program  Report  (Connecticut  Insti- 
tute of  Water  Resources). 
W90-09518  9D 

CONSIGLIO  NAZIONALE  DELLE 
RICERCHE,  PISA  (ITALY).  1ST.  PER  LA 
CHIMICA  DEL  TERRENO. 

Simple  Model  to  Evaluate  Herbicide  Fate  in  the 

Air- Water-Soil  System. 

W90-09716  5B 

CONSOLIDATION  COAL  CO.,  LIBRARY,  PA. 
RESEARCH  AND  DEVELOPMENT  DEPT. 

Predicting  the  Impacts  of  a  Logical  Mining  Unit 
System  on  the  Water  Resources  of  an  Area. 
W90- 10084  4C 

COOK  COLL.,  NEW  BRUNSWICK,  NJ.  DEPT. 
OF  ENVIRONMENTAL  SCIENCE. 

Runoff-Induced    Metals    in    Lakes    Bay,    New 

Jersey. 

W90-10135  5B 

COOPERATIVE  INST.  FOR  RESEARCH  IN 
ENVIRONMENTAL  SCIENCE,  BOULDER, 
CO. 

Comparison  of  Melt  Energy  Computations  and 

Ablatometer  Measurements  on  Melting  Ice  and 

Snow. 

W90- 10262  2C 
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COPENHAGEN  UNIV.  (DENMARK). 
GEOPHYSICAL  INST. 

Mapping  of  Irrigation  Need  Based  on  Comput- 
erized Soil  and  Climatic  Data. 
W90-10164  6D 

CORNELL  UNIV.,  ITHACA,  NY. 

All  Is  Not  Wells  in  North  China:  Irrigation  in 

Yucheng  County. 

W90- 10366  3h 

CORNELL  UNIV.,  ITHACA,  NY.  DEPT.  OF 
AGRONOMY. 

Probabilistic    Quantitative    Precipitation    Fore- 
casts Derived  from  PoPs  and  Conditional  Pre- 
cipitation Amount  Climatologies. 
W90-09807  2B 

CORVALLIS  ENVIRONMENTAL  RESEARCH 

LAB.,  OR. 

Hexachlorobenzene   Uptake   by   Fathead   Min- 
nows and  Macroinvertebrates  in  Recirculating 
Sediment/Water  Systems. 
W90-09591  5B 

COSTA  RICA  UNTV.,  SAN  JOSE.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Optimization  of  Rainfed  Tropical  Cropping  in 

Semi-Dry  Areas:  A  Case  Study. 

W90-O9661  3F 

COUNCIL  FOR  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  PRETORIA 
(SOUTH  AFRICA).  DIV.  OF  WATER 
TECHNOLOGY. 

Application   of  Ultrafiltration    Membranes   for 
Solids  -  Liquid  Separation  in  Anaerobic  Diges- 
tion Systems:  The  ADUF  Process. 
W90-09752  5D 

CROSS  RIVER  STATE  UNTV.,  UYO 
(NIGERIA).  DEPT.  OF  ZOOLOGY  AND 
FISHERIES. 

Growth,  Biomass,  Mortality,  Production  and 
Potential  Yield  of  the  West  African  Clam, 
Egeria  radiata  (Lamarck)  (Lamellibranchia, 
Donacidae)  in  the  Cross  River  System,  Nigera. 
W90-10268  2H 

DAR  ES  SALAAM  UNTV.  (TANZANIA).  DEPT. 
OF  ZOOLOGY  AND  MARINE  BIOLOGY. 

Nutrient  Release  from  Swamp  Water,  Cyperus 
papyrus  L.  Organs  and  Swamp  Sediments. 
W90-09736  2H 

DARTMOUTH  COLL.,  HANOVER,  NH.  DEPT. 
OF  BOLOGICAL  SCIENCES. 

Inventory  of  Rotifer  Species  Diversity  of  North- 
ern Michigan  Inland  Lakes. 
W90-10257  2H 

DAVIS  (KEN  E.)  ASSOCIATES,  BATON 
ROUGE,  LA. 

Hydrogeologic  Investigations  Conducted  to  Es- 
timate Ground  Water  Flow  Rates  into  a  Surface 
Mining  Pit  Using  a  Computer  Model. 
W9O-1O072  2F 


DE  LEUW,  CATHER  AND  CO.,  CHICAGO,  IL. 

Susitna    Hydroelectric    Project    Simulation    of 

Reservoir  Operation. 

W90-10435  4A 


DEP.  OF  AGRONOMY,  AUGUST  FIRST 
UNTV.,  HEILONGJIANG  PROV.,  CHINA. 

Tillage   Effects  on  the  Spatial   and  Temporal 

Variations  of  Soil  Water. 

W90- 10252  3F 

DEPARTMENT  OF  ENERGY,  RICHLAND, 
WA.  RICHLAND  OPERATIONS  OFFICE. 

Role  of  Uncertainty  in  the  Basalt  Waste  Isola- 
tion Project. 
W90-10410  5E 

DEPARTMENT  OF  ENERGY,  WASHINGTON, 

DC. 

Performance  Assessment,  Site  Characterization, 
and  Sensitivity  and  Uncertainty  Methods:  Their 
Necessary  Association  for  Licensing. 
W90- 10405  5E 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  HALIFAX  (NOVA  SCOTIA). 

Structure  and  Interannual  Variability  of  the 
Plankton  and  Its  Environment  off  Southwest 
Nova  Scotia  in  Late  Spring  and  Early  Summer. 
W9O-09639  2L 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  ST.  ANDREWS  (NEW 
BRUNSWICK).  BIOLOGICAL  STATION. 

Modelling  the  Initiation  of  Spring  Phytoplank- 
ton  Blooms:  A  Synthesis  of  Physical  and  Biolog- 
ical Interannual  Variability  off  Southwest  Nova 
Scotia,  1983-85. 
W90-09640  2L 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  WINNIPEG  (MANITOBA). 
FRESHWATER  INST. 

Losses  of  Biota  from  American  Aquatic  Com- 
munities Due  to  Acid  Rain. 
W90-09725  5C 

DEPARTMENT  OF  INDIAN  AFFAIRS  AND 
NORTHERN  DEVELOPMENT, 
WHITEHORSE  (YUKON  TERRITORY). 
WATER  RESOURCES  DIV. 

Methodology  for  Estimating  Design  Peak  Flows 

for  Yukon  Territory. 

W90-10469  7C 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  LOWER  HUTT 
(NEW  ZEALAND).  INST.  OF  NUCLEAR 

SCIENCES 

Hydrology    of   Rotorua    Geothermal    Aquifer, 

New  Zealand. 

W90-09953  2F 

DES  MOINES,  IA. 

Coordinated  Resource  Management  and  Plan- 
ning: The  Case  of  the  Missouri  Flat  Creek  Wa- 
tershed. 
W90- 10227  5tj 

DEUTSCHES  HYDROGRAPHISCHES  INST., 
HAMBURG  (GERMANY,  F.R.). 

Stratification  during  Periods  of  Oxygen  Defi- 
ciency in  the  German  Bight  during  the  Summers 
from    1981    to   1983:   A  Comparison  with  the 
Long-term  Variation  in  Stratification. 
W90-09805  2L 


DOW  CHEMICAL  U.S.A.,  MIDLAND,  MI. 
HEALTH  AND  ENVIRONMENTAL 
SCIENCES. 

Evaluation  of  a  14-Day  Static  Renewal  Toxicity 

Test  with  Daphnia  magna  Straus. 

W90-09596  5A 

DUKE  POWER  CO.,  HUNTERSVILLE,  NC. 
APPLIED  SCIENCE  CENTER. 

Duke  Power  Company  Aquatic  Plant  Manage- 
ment Program. 
W90-10013  4A 

DUNSTAN  (MALCOLM)  AND  ASSOCIATES, 
NEWTON  ABBOT  (ENGLAND). 

Review  of  Roller  Compacted  Concrete  Dams  in 

the  1980s. 

W90-09647  8F 

EA  ENGINEERING,  SCIENCE,  AND 
TECHNOLOGY,  INC.,  LAFAYETTE,  CA. 

Recommendation  of  Flushing  Flows  for  Mainte- 
nance of  Salmonid  Spawning  Gravels  in  a  Steep, 
Regulated  Stream. 
W9O-1O085  8I 

EA  ENGINEERING,  SCIENCE,  AND 
TECHNOLOGY,  INC.,  LAFAYETTE,  CA. 
WESTERN  REGIONAL  OPERATIONS. 


DECHEMA,  FRANKFURT  AM  MAIN 
(GERMANY,  F.R.). 

Electrochemical  Processes  in  Environmental 
Protection  (Elektrochemische  Umwelttechnik). 
W90-10175  5D 

DELTA  INST.  FOR  HYDROBIOLOGICAL 
RESEARCH,  YERSEKE  (NETHERLANDS). 

Oostreschelde  Estuary  (S.  W.  Netherlands):  A 

Self-Sustaining  Ecosystem. 

W90-09697  2L 


Flushing  Flows. 
W90- 10001 
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DISTRICT  OF  COLUMBIA  UNTV., 
WASHINGTON.  WATER  RESOURCES 
RESEARCH  CENTER. 

Fiscal  Year  1988  Program  Report  (District  of 
Columbia  Water  Resources  Research  Center). 
W90-09520  9E> 

DOW  CHEMICAL  CO.,  MIDLAND,  MI. 
ANALYTICAL  LABS. 

Determination    of   Chlorpyrifos    in    Water   by 
Large- Volume  Direct  Aqueous  Injection  Capil- 
lary Gas  Chromatography. 
W90-09664  5A 


EA  ENGINEERING,  SCIENCE,  AND 
TECHNOLOGY,  INC.,  LINCOLN,  NE. 

Multistage  Screening  Process  for  River  Basin 

Planning. 

W90-09667  6A 

ECOLE  NORMALE  SUPERIEURE,  PARIS 
(FRANCE).  LAB.  D'ECOLOGIE. 

Factors  Controlling  the  Planktonic  Community 
in  the  Shallow  Lake  of  Creteil,  France. 
W90-09617  2H 

ECOLE  NORMALE  SUPERIEURE,  PARIS 
(FRANCE).  LAB.  DE  METEOROLOGIE 
DYNAMIQUE. 

Time  Scale  of  Land  Surface  Hydrology  in  Re- 
sponse to  Initial  Soil  Moisture  Anomalies:  A 
Case  Study. 
W90-10320  2G 

ECOLE  POLYTECHNIQUE,  MONTREAL 
(QUEBEC). 

Sand-Bentonite  Liners:  Field  Control  Methods. 
W90-10173  5G 

ECONOMIC  RESEARCH  SERVICE, 
WASHINGTON,  DC.  RESOURCES  AND 
TECHNOLOGY  DIV. 

Federal  Farm  Policy  and  Water  Quality. 
W90-10225  6B 

Planting  Flexibility:  Implications  for  Ground- 
water Protection. 
W90- 10226  5G 

Beyond   Swampbuster:   A   Permanent  Wetland 

Reserve. 

W90- 10228  6E 


EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND) 
VERSUCHSANSTALT  FUER  WASSERBAU, 
HYDROLOGIE  UND  GLAZIOLOGIE. 

Channel  Engineering  and  Erosion  Control. 
W90- 10003 
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EIDGENOESSISCHES  INST.  FUER  SCHNEE- 
UND  LAWINENFORSCHUNG,  DAVOS 
(SWITZERLAND). 

Hour-To-Hour  Snowmelt  Rates  and  Lysimeter 
Outflow  During  an  Entire  Ablation  Period. 
W90- 10377  2C 

ENSR,  ACTON,  MA. 

Laboratory   Tests   of  a   Theory   of  Fingering 

During  Infiltration  into  Layered  Soils. 

W90- 10247  2G 

ENTRIX,  INC.,  ANCHORAGE,  AK. 

Erosion  Control  for  Placer  Mining. 

W90- 10480  4D 


ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  RISK  REDUCTION 
ENGINEERING  LAB. 

Efficacy  of  beta-Glucuronidase  Assay  for  Identi- 
fication of  Escherichia  coli  by  the  Defmed-Sub- 
strate  Technology. 
W90-09628  5A 

ENVIRONMENTAL  PROTECTION  AGENCY, 
NARRAGANSETT,  RI.  ENVIRONMENTAL 
RESEARCH  LAB. 

Acute  and  Chronic  Toxicity  of  Ammonia  to 

Marine  Fish  and  a  Mysid. 

W90-09594  5C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC. 

Hazardous-Waste-Management  Facility  Siting. 
W90-09835  5E 

Outreach-Coming    Together    to    Help    Small 

Communities. 

W90-09909  5D 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  SOLID 
WASTE. 

Exposure  and  Risk  Assessment. 

W90-09829  5E 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  TOXIC 
SUBSTANCES. 

Hazardous    Waste    and    Chemical    Substances: 

Statutory  Review. 

W90-09828  5E 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  WATER 
REGULATIONS  AND  STANDARDS. 

Incineration  of  Hazardous  Waste. 

W90-09831  5D 

ENVIRONMENTAL  RESEARCH  LAB., 
ATHENS,  GA. 

Survival  of  the  Fattest.  Implications  for  Acute 
Effects  of  Lipophilic  Chemicals  on  Aquatic  Pop- 
ulations. 
W90-10138  5c 

ENVIRONMENTAL  RESEARCH  LAB., 
DULUTH,  MN. 

Solubility  and  Toxicity  of  Eight  Phthalate  Esters 

to  Four  Aquatic  Organisms. 

W90-10140  5C 

ERM-NORTH  CENTRAL,  INC.,  PARK  RIDGE, 
DL. 

Storage  of  Hazardous  Wastes. 

W90-09832  5E 

ESCUELA  SUPERIOR  DE  INGENIEROS, 
BILBAO  (SPAIN).  DEPT.  DE  INGENIERIA 
QUIMICA  Y  DEL  MEDIO  AMBIENTE. 

Hydrochemical  Applications  of  the  Analysis  of 

Repeated  Measurements. 

W90-09756  7A 

ESPEY,  HUSTON  AND  ASSOCIATES,  INC 
AUSTIN,  TX. 

Practical  Determination  of  Hypothetical  Floods 
W90-09672  2E 


EWA,  INC.,  MINNEAPOLIS,  MN. 

Stochastic    Parameter   Estimation   for   Nuclear 

Repository    Site   Characterization   at    Hanford, 

Washington. 

W90- 10429  2F 

FACULDADES  INTEGRADAS  DE  SANTA 
CRUZ  DO  SUL.  CAIXA  POSTAL  236,  96800, 
SANTA  CRUZ  DO  SUL,  RS,  BRAZIL. 

Time-Space  Variation  of  the  Chemical  and 
Physical  Composition  in  the  System  of  Mouth  of 
Mantagua  Stream,  Chile  (Variacion  Espacio- 
Temporal  de  Caracteristicas  Quimicas  y  Fisicas 
en  Aguas  del  Sistema  de  Desembocadura  del 
Estero  de  Mantagua,  Chile). 
W90-10199  2L 

FISH  AND  WILDLIFE  SERVICE,  RALEIGH, 
NC.  RALEIGH  FIELD  OFFICE. 

U.S.  Fish  and  Wildlife  Service  and  the  Environ- 
mental Protection  Agency's  Endangered  Species 
Pesticide  Labelling  Program:  Their  Relationship 
and  Its  Impact  on  Aquatic  Weed  and  Mosquito 
Control. 
W90- 10031  4  A 

FISHERIES  RESEARCH  INST.,  SYDNEY 
(AUSTRALIA). 

Experimental    Transplanting    of   Seagrasses    in 

Botany  Bay,  Australia. 

W90- 10245  2L 

FLORENCE  UNIV.  (ITALY).  DEPT.  OF  CTVIL 
ENGINEERING. 

River  Processes  Methodological  Approach:  Ex- 
perience with  the  River  Musone,  Italy. 
W90-09991  2J 

FLORIDA  AGRICULTURAL  AND 
MECHANICAL  UNIV.,  TALLAHASSEE.  DEPT. 
OF  CIVIL  ENGINEERING. 

Water  Use  and  Public  Policy. 

W90- 10109  6D 

FLORIDA  STATE  DEPT.  OF  HEALTH  AND 
REHABILITATIVE  SERVICES, 
TALLAHASSEE.  ENVIRONMENTAL  HEALTH 
PROGRAM. 

Florida's     Onsite     Sewage     Disposal     System 

(OSDS)  Research  Project. 

W90-09915  5D 

FLORIDA  STATE  UNIV.,  TALLAHASSEE. 
DEPT.  OF  CHEMISTRY. 

Kinetics  of  Rare  Earth  Metal  Binding  to  Aquatic 

Humic  Acids. 

W90-09886  5B 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Stability  of  Crop  Coefficients  under  Different 
Climate  and  Irrigation  Management  Practices. 
W90-09784  3F 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
AGRONOMY. 

Applications  of,  and  Limitations  to,  Crop 
Growth  Simulation  Models  to  Fit  Crops  and 
Cropping  Systems  to  Semi-Arid  Environments. 
W90-09817  3F 

Selecting    Crops    and    Cropping    Systems    for 

Water-limited  Environments. 

W90-09819  3p 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING 
SCIENCES. 

Denitrification  in  a  Moving  Bed  Upflow  Sand 

Filter. 

W90-10311  5D 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
SOIL  SCIENCE. 

Evaluation  of  Florida  Soils  for  On-Site  Sewage 

Disposal  Systems. 

W90-09949  5D 


Oxygen    Transport    through    Aquatic    Macro- 
phytes:  The  Role  in  Wastewater  Treatment. 
W90- 10190  5D 

FLORIDA  UNIV.,  GAINESVILLE.  INST.  OF 
FOOD  AND  AGRICULTURAL  SCIENCES. 

Modified  Autoanalyzer  II  Method  for  the  Deter- 
mination of  N03-N  in  Water  Using  a  Hollow- 
ed Reduction  Coil. 
W90-09604  7B 


Aquatic  Plant  Management  in  Florida. 
W90- 10021 
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FLORIDA  UNTV.,  GAINESVILLE.  WATER 
RESOURCES  RESEARCH  CENTER. 

Fiscal    Year    1988    Program    Report    (Florida 

Water  Resources  Research  Center). 

W90-09551  9D 

FOOD  AND  AGRICULTURE  ORGANIZATION 
OF  THE  UNITED  NATIONS,  ROME  (ITALY). 

Groundwater  as  a  Constraint  to  Irrigation. 
W90- 10372  3F 

FOOD  AND  AGRICULTURE  ORGANIZATION 
OF  THE  UNITED  NATIONS,  ROME  (ITALY). 
FISHERY  RESOURCES  AND  ENVIRONMENT 
DIV. 

Floodplain  Fisheries  Management. 

W90- 10005  4A 

FORTH  RD7ER  PURIFICATION  BOARD, 
QUEENSFERRY  (SCOTLAND).  TIDAL 
WATERS  LAB. 

Forth  Estuary:  A  Nursery  and  Overwintering 

Area  for  North  Sea  Fishes. 

W90-09689  8I 

FOUNDATION  FOR  WORLD  HUNGER 
ALLEVIATION  THROUGH  RESPONSE 
FARMING,  DAVIS,  CA. 

Development    of   Management    Strategies    for 
Minimizing  the  Impact  of  Seasonal  Rainfall  Var- 
iation. 
W90-09822  3F 

FRESHWATER  BIOLOGICAL  ASSOCIATION, 
WAREHAM  (ENGLAND).  RD7ER  LAB. 

Application  of  a  Classification  and  Prediction 
Technique    Based    on    Macroinvertebrates    to 
Assess  the  Effects  of  River  Regulation. 
W90- 10008  7B 

GARTNER  LEE  ASSOCIATES  LTD., 
MARKHAM  (ONTARIO). 

Modern  and   Fossil   Groundwater  in  an  Arid 
Environment:  A  Look  at  the  Hydrogeology  of 
Southern  Oman. 
W90-09960  2F 

GDANSK  UNIV.  (POLAND).  INST.  OF 
OCEANOGRAPHY. 

Transformation  of  Pollution  along  the  Course  of 
the  Lupawa  River  in  Years  1985-1986. 
W90-09810  5B 

GENDRON  LEFEBVRE,  INC.,  LAVAL 
(QUEBEC 

Influence  of  Temperature  on  the  Efficiency  of 
Biological  Activated  Carbon  Filters  (Influence 
de  la  Temperature  sur  le  Rendement  des  Filtres 
au  Charbon  Active  Biologique). 
W90- 10236  5F 

GENERAL  HYDROLOGICAL  STATION  OF 
LIAONING  PROVINCE,  SHENYANG 
(CHINA). 

Analysis  of  Evaporation  Coefficient  From  Ice 
Surfaces  During  the  Freezing  Season  in  North- 
ern China. 
W90-10378  2D 
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GEOLOGICAL  SURVEY,  ALBUQUERQUE, 
NM.  WATER  RESOURCES  DIV. 

Lithology  of  Basin-Fill  Deposits  in  the  Albu- 

querque-Belen  Basin,  New  Mexico. 

W90-09905  2F 

GEOLOGICAL  SURVEY,  ANCHORAGE,  AK. 

Deep-Lying  Chlorophyll  Maxima  at  Big  Lake: 
Implications  for  Trophic  State  Classification  of 
Alaskan  Lakes. 
W90- 10455  2H 

Primary  Production,  Chlorophyll,  and  Nutrients 
in  Horseshoe  Lake,  Point  MacKenzie,  Alaska. 
W90- 10457  2H 

GEOLOGICAL  SURVEY,  ANCHORAGE,  AK. 
WATER  RESOURCES  DIV. 

Lateral    Movement   of  Contaminated    Ground 

Water  from  Merrill  Field  Landfill,  Anchorage, 

Alaska. 

W90-09514  5B 

GEOLOGICAL  SURVEY,  BOISE,  ID.  WATER 
RESOURCES  DIV. 

Selected  Ground-Water  Quality  Data  for  the 
Southern  Part  of  the  Fort  Hall  Indian  Reserva- 
tion, Southeastern  Idaho,  July  1989. 
W90-09537  5B 

Selected  Ground-Water  Quality  Data  for  the 
Area  Near  Fort  Hall,  Fort  Hall  Indian  Reserva- 
tion, Southeastern  Idaho,  June  1989. 
W90-09538  5B 

GEOLOGICAL  SURVEY,  CARSON  CITY,  NV. 
WATER  RESOURCES  DIV. 

Reconnaissance  Investigation  of  Water  Quality, 
Bottom  Sediment,  and  Biota  Associated  with 
Irrigation  Drainage  in  and  Near  Stillwater  Wild- 
life Management  Area,  Churchill  County, 
Nevada,  1886-87. 
W90-09530  5B 

Geohydrologic   Data   for  Selected   Springs   in 

Eastern  Nevada  Through  1982,  with  Emphasis 
on  White  Pine  County. 

W90-09534  2F 

Hydrologic  Activities  of  the  U.S.   Geological 
Survey  in  Support  of  the  Radionuclide  Migra- 
tion Program,  Nevada  Test  Site  and  Vicinity, 
Nye  County,  Nevada,  Fiscal  Year  1987. 
W90-09539  2F 

Cost  Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  Nevada. 
W90-09542  7A 

GEOLOGICAL  SURVEY,  COLUMBIA,  SC. 
WATER  RESOURCES  DIV. 

Water-Resources  Activities,  South  Carolina  Dis- 
trict, 1987-88. 
W90-09515  9C 

Flood  Frequency  of  the  Savannah  River  at  Au- 
gusta, Georgia. 
W90-09545  2E 

GEOLOGICAL  SURVEY,  COLUMBUS,  OH. 
WATER  RESOURCES  DIV. 

Flood  of  July  1-2,  1987,  in  North-Central  Ohio. 
W90-09891  2E 

Ground-Water  Levels  and  Flow  Near  the  Indus- 
trial Excess  Landfill,  Uniontown,  Ohio. 
W90-09892  2F 

Withdrawal  and  Distribution  of  Water  by  Public 

Water  Supplies  in  Ohio,  1985. 

W90-09893  3D 

Summary  of  Fluvial-Sediment  Studies  in  Ohio, 

Through  1987. 

W90-099O0  2J 


Determination     of     Flood     Hydrographs     for 
Streams  in  South  Carolina:  Volume  1.  Simula- 
tion of  Flood  Hydrographs  for  Rural  Water- 
sheds in  South  Carolina. 
W90-09901  2E 

GEOLOGICAL  SURVEY,  DENVER,  CO. 

Ion-Association  Models  and  Mean  Activity  Co- 
efficients of  Various  Salts. 
W90-09849  2K 

Transport  of  C02(14)  in  Unsaturated  Glacial 

and  Eolian  Sediments. 

W90-09861  5B 

Simulation  of  Molybdate  Transport  With  Differ- 
ent Rate-Controlled  Mechanisms. 
W90-09865  5B 

Chemical  Causes  of  Groundwater  Movement. 
W90- 10509  2K 

GEOLOGICAL  SURVEY,  DENVER,  CO. 
WATER  RESOURCES  DIV. 

Estimating  Pumping  Time  and  Ground-Water 
Withdrawals  Using  Energy-Consumption  Data. 
W90-09543  2F 

Traveltime  and  Reaeration  of  Selected  Streams 

in  the  North  Platte  and  Yampa  River  Basins, 

Colorado. 

W90-09897  4C 

Geohydrology  and  Ground-Water  Quality  at  the 

Pueblo  Depot  Activity  Landfill  Near  Pueblo, 

Colorado. 

W90-09902  2F 

GEOLOGICAL  SURVEY,  FAIRBANKS,  AK. 
WATER  RESOURCES  DIV. 

Annual  Runoff  Rate  From  Glaciers  in  Alaska;  A 
Model  Using  the  Altitude  of  Glacier  Mass  Bal- 
ance Equilibrium. 
W90-10490  2C 

GEOLOGICAL  SURVEY,  HELENA,  MT. 
WATER  RESOURCES  DIV. 

Pesticides  in  Soils  and  Ground  Water  in  Select- 
ed  Irrigated   Agricultural   Areas  Near   Havre, 
Ronan,  and  Huntley,  Montana. 
W90-09906  5B 

GEOLOGICAL  SURVEY,  HURON,  SD. 
WATER  RESOURCES  DIV. 

Water-Resources  Appraisal  of  the   Lake  Tra- 
verse Indian  Reservation  in  South  Dakota. 
W90-09526  2F 

GEOLOGICAL  SURVEY,  LITTLE  ROCK,  AR. 
WATER  RESOURCES  DIV. 

Ground-Water  Levels  in  Arkansas,  Spring  1989. 
W90-09540  2F 

Ground-Water  Resources  of  the  Upper  White 

River  Basin  in  Arkansas. 

W90-09890  2F 

GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 

Trace  Contaminants  in  Streams. 

W90-10130  5B 

Review  of  Groundwater  Management  Models. 
W90- 10367  2F 


Risk  Aversion  in  Conjunctive  Water  Use. 
W90-10371 


3F 


GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 
WATER  RESOURCES  DIV. 

Revised  Chemical  Equilibrium  Data  for  Major 
Water-Mineral  Reactions  and  Their  Limitations. 
W90-09877  2K 

Aluminum  Hydrolysis  Reactions  and  Products 

in  Mildly  Acidic  Aqueous  Systems. 

W90-09879  2K 


Role  of  Reactive-Surface-Area  Characterization 

in  Geochemical  Kinetic  Models. 

W90-09881  2K 

Considerations  for  Modeling  Transport  of  Bac- 
teria in  Contaminated  Aquifers. 
W90-10510  5B 

GEOLOGICAL  SURVEY,  NASHVILLE,  TN. 
WATER  RESOURCES  DIV. 

Flood  of  December  25,  1987,  in  Millington,  Ten- 
nessee and  Vicinity. 
W90-09527  7C 

Ground-Water  Use  by  Public  Supply  Systems  in 

Tennessee  in  1985. 

W90-09541  6D 

Geology  and  Ground-Water  Resources  of  the 
Fort  Pillow  Sand  in  Western  Tennessee. 
W90-09544  2F 

Hydrogeology  of  a  Hazardous- Waste  Disposal 
Site  Near  Brentwood,  Williamson  County,  Ten- 
nessee. 
W90-09903  2F 

GEOLOGICAL  SURVEY,  NSTL  STATION,  MS. 
HYDROLOGIC  INSTRUMENTATION 
FACILITY. 

Recent  Developments  in  Hydrologic  Instrumen- 
tation. 
W90- 10448  7B 

GEOLOGICAL  SURVEY  OF  IRELAND, 
DUBLIN. 

Impact  of  Agriculture  on  Groundwater  in  Ire- 
land. 
W90-10397  4C 

GEOLOGICAL  SURVEY,  PORTLAND,  OR. 
WATER  RESOURCES  DIV. 

Ground- Water  Inflow  to  the  Deschutes  River 
Near   the   Warm   Springs   Indian   Reservation, 
Oregon,  August  1985. 
W90-09533  2F 

Review  of  Edgematching  Procedures  for  Digital 
Cartographic  Data  Used  in  Geographic  Infor- 
mation Systems  (GIS). 
W90-09536  7C 

GEOLOGICAL  SURVEY,  RESTON,  VA. 

Modeling    Solid-Solution    Reactions    in    Low- 
Temperature  Aqueous  Systems. 
W90-09852  2K 

Application    of   the    Pitzer    Equations    to    the 

PHREEQE  Geochemical  Model. 

W90-09856  2K 

GEOLOGICAL  SURVEY,  RESTON,  VA. 
WATER  RESOURCES  DIV. 

Problems  Encountered  and  Methods  Used  in  the 
U.S.  Geological  Survey  for  the  Collection  of 
Streamflow  Data  Under  Ice  Cover. 
W90-10449  7B 

GEOLOGICAL  SURVEY,  SACRAMENTO,  CA. 
WATER  RESOURCES  DIV. 

Reconnaissance  Investigation  of  Water  Quality, 
Bottom   Sediment,   and   Biota  Associated   with 
Irrigation  Drainage  in  the  Salton  Sea  Area,  Cali- 
fornia, 1986-87. 
W90-09529  5B 

Flood  of  January  1982  in  the  San  Francisco  Bay 

Area,  California. 

W90-09898  2E 
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Hydrologic    and    Geochemical    Monitoring    in 

Long  Valley  Caldera,  Mono  County,  California, 

1986. 

W90-09899  7B 

Distribution  of  Wells  in  the  Central  Part  of  the 
Western  San  Joaquin  Valley,  California. 
W90-09904  7C 

GEOLOGICAL  SURVEY,  TACOMA,  WA. 
WATER  RESOURCES  DIV. 

Water  Resources  Data,  Washington,  Water  Year 

1988. 

W90-09532  7C 

GEOLOGICAL  SURVEY,  TALLAHASSEE,  FL. 
WATER  RESOURCES  DIV. 

Functional  Requirements  of  Computer  Systems 
for   the   U.S.    Geological    Survey,    Water   Re- 
sources Division,  1988-97. 
W90-09535  10B 

GEOLOGICAL  SURVEY,  TAMPA,  FL.  WATER 
RESOURCES  DIV. 

Potential  for  Saltwater  Intrusion  into  the  Upper 
Floridan  Aquifer,  Hernando  and  Manatee  Coun- 
ties, Florida. 
W90-09528  5B 

GEOLOGICAL  SURVEY,  TUCSON,  AZ. 

Water  Resources  Data,   Arizona,   Water  Year 

1988. 

W90-09531  7C 

GEOLOGICAL  SURVEY,  WEST  TRENTON, 
NJ.  WATER  RESOURCES  DIV. 

Selected     Borehole     Geophysical     Logs     and 

Drillers'  Logs,  Northern  Coastal  Plain  of  New 

Jersey. 

W90-09888  2F 

Compilation  of  Mean  Annual  Suspended-Sedi- 
ment   Yields    for    Selected    Streams    Draining 
Basins  Within  and  Adjacent  to  Coal  Fields  in  the 
Eastern  United  States. 
W90-09889  2J 

Assessment  of  the  Potential  Effects  of  Climate 
Change  on  Water  Resources  of  the  Delaware 
River  Basin:  Work  Plan  for  1988-90. 
W90-09894  2B 

Corrosive  Ground  Water  in  the  Kirkwood-Co- 
hansey  Aquifer  System  in  the  Vicinity  of  Ocean 
County,  East-Central  New  Jersey. 
W90-09895  2K 

Simulated   Effects  of  Future   Withdrawals  on 
Water  Levels  in  the  Northeastern  Coastal  Plain 
Aquifers  of  New  Jersey. 
W90-09896  2F 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
ENVIRONMENTAL  RESOURCES  CENTER. 

Fiscal    Year    1988    Program    Report    (Georgia 

Water  Research  Institute). 

W90-09558  9D 

GEORGIA  UNIV.,  ATHENS.  DEFT.  OF 
ZOOLOGY. 

Ecosystem  Metabolism  and  Turnover  of  Organ- 
ic Carbon  Along  a  Blackwater  River  Continu- 
um. 
W90-09613  2H 

Sediment-to-Water  Fluxes  of  Particulate  Materi- 
al and  Microbes  by  Resuspension  and  their  Con- 
tribution to  the  Planktonic  Food  Web. 
W90- 10300  2L 

GEORGIA  UNIV.,  ATHENS.  SCHOOL  OF 
ENVIRONMENTAL  DESIGN. 

Precipitation   Observed  over  the   South   China 

Sea   by   the    Nimbus-7   Scanning   Multichannel 

Microwave        Radiometer        during        Winter 

MONEX. 

W90-09787  2B 


Role  of  the  Long-term  Water  Balance  in  Man- 
agement of  Stormwater  Infiltration. 
W90-09788  4B 

GEOSTOKOS  LTD.,  LONDON  (ENGLAND). 

MUCK-A  Novel  Approach  to  Co-Kriging. 
W90- 10427  '     7C 

GESELLSCHAFT  FUER  STRAHLEN-  UND 
UMWELTFORSCHUNG  M.B.H.  MUENCHEN, 
NEUHERBERG  (GERMANY,  F.R.).  INST. 
FUER  RADIOHYDROMETRIE. 

Isotopic  and  Geochemical  Studies  Investigating 

the  Genesis  of  Carbon  Isotope  Content  in  Young 

Groundwaters. 

W90-09956  2F 

Groundwater  Dating  with  Helium  Isotopes. 
W90-09957  2F 

GESELLSCHAFT  FUER  STRAHLEN-  UND 

UMWELTFORSCHUNG  M.B.H.  MUENCHEN, 

NEUHERBERG  (GERMANY,  F.R.). 

PROJEKTGRUPPE 

UMWELTGEFAEHRDUNGSPONTENIALE 

VON  CHEMIKALIEN. 

Leaching   and   Transformation   of  Glufosinate- 
Ammonium  and  Its  Main  Metabolite  in  a  Lay- 
ered Soil  Column. 
W90-10133  5B 

GIBB  (ALEXANDER)  AND  PARTNERS  LTD., 
LONDON  (ENGLAND). 

Effects  of  Aggressive  Water  on  Dam  Concrete. 
W90-09646  8F 

GOLDER  ASSOCIATES,  INC.,  ALAMEDA,  CA. 

Selenium  Immobilization  in  a  Pond  Sediment  at 

Kesterson  Reservoir. 

W90- 10194  5G 

GORAKHPUR  UNIV.  (INDIA).  DEFT.  OF 
ZOOLOGY. 

Heptachlor    Induced    Hematological    and    Bio- 
chemical Changes  in  the  Indian  Catfish  (Heter- 
opneustes  fossilis  (Bloch.)). 
W90-09682  5C 

GRAZ  UNIV.  (AUSTRIA).  INST.  FUER 
THERMISCHE  VERFAHRENSTECHNIK  UND 
UMWELTTECHNIK. 

Recovery  of  Ammonia  from  Industrial  Waste 

Water  (Rueckgewinnung  von  Ammoniak  aus  In- 

dustrieabwasser). 

W90- 10326  5D 

GRENOBLE-1  UNIV.  (FRANCE).  UNIT  OF 
GEOLOGY. 

Isotopic  Characterization  of  the  Thermomineral 
Waters  of  the  Franco-Italian  Northern  Alps 
(Caracterisation  Isotopique  des  Eaux  Thermo- 
minerales  des  Alpes  du  Nord  Franco-Italiennes). 
W90-09952  2F 

Contributions  of  Isotope  Analyses  to  Knowl- 
edge of  the  Origins  of  Groundwater  in  Alluvial 
Plains  (Apports  des  Analyses  Isotopiques  a  la 
Connaissance  de  l'Origine  des  Eaux  Souterraines 
dans  les  Plaines  Alluviales). 
W90-09973  2F 

GROENLANDS  GEOLOGISKE 
UNDERSOEGELSE,  COPENHAGEN 
(DENMARK). 

Glacier-Climate  Research  for  Planning  Hydro- 
power  in  Greenland. 
W90- 10487  2C 

GRONINGEN  RIJKSUNIVERSITEIT 
(NETHERLANDS).  DEFT.  OF  MARINE 
BIOLOGY. 

Effects  of  Changes  in  Turbidity  and  Phosphate 
Influx  on  the  Ecosystem  of  the  Ems  Estuary  as 
Obtained  by  a  Computer  Simulation  Model. 
W90-09686  2L 


GROUND  WATER  GEOCHEMISTRY, 
HOUSTON,  TX. 

Expert  Systems  to  Support  Geochemical  Model- 
ing. 
W90-09872  7C 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
LAND  RESOURCE  SCIENCE. 

Biodegradation  of  a  Gas  Oil  Applied  to  Aggre- 
gates of  Different  Sizes. 
W90-10189  5p 

GULF  COAST  RESEARCH  AND  EDUCATION 
CENTER,  BRADENTON,  FL. 

Nitrogen-Fertilization  Rate  and  Soil  Nitrate  Dis- 
tribution for  Microirrigated  Sugarcane. 
W90-10255  5B 

HAMBURG  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  BIOCHEMIE  UND 
LEBENSMnTELSCHEMIE. 

Patterns  of  Cyclic  Organochlorine  Contamina- 
tion in  Livers  of  Male  Pleuronectiformes  from 
the  North  Sea,  Winter  1987. 
W90- 10243  5B 

HAMBURG  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  MEERSKUNDE. 

Long-Term  Changes  of  the  Annual  Cycles  of 
Meteorological,    Hydrographic,    Nutrient    and 
Phytoplankton  Time  Series  at  Helgoland  and  at 
LV  ELBE  1  in  the  German  Bight. 
W90- 10237  5C 

HART-CROWER  ASSOCIATES,  SEATTLE, 
WA. 

Nondispersive    Description    of   Dispersion    for 

Simulation    of   Solute    Transport    in    a    Large 

System. 

W90-10502  5B 

HARVARD  UNIV.,  CAMBRIDGE,  MA. 

New  Approaches  to  Using  Mathematical  Pro- 
gramming for  Resource  Allocation. 
W90- 10368  3F 

HARVARD  UNIV.,  PETERSHAM,  MA. 
HARVARD  FOREST. 

Role  of  Ecosystem  Development  and  Climate 
Change  in  Bog  Formation  in  Central  Sweden. 
W90-09611  2H 

HARYANA  AGRICULTURAL  UNIV.,  HISSAR 
(INDIA).  DEPT.  OF  SOILS. 

Tolerance  of  Chloride  and  Sulphate  Salinity  in 

Chickpea  (Cicer  arietinum). 

W90-10331  3C 

HARZA/EBASCO,  ANCHORAGE,  AK. 
SUSITNA  HYDROELECTRIC  PROJECT. 

Survey  of  Experience  in  operating  Hydroelec- 
tric Projects  in  Cold  Regions. 
W90-10441  4A 

Hydrology  and  Hydraulic  Studies  For  Licensing 

of  the  Susitna  Hydroelectric  Project. 

W90- 10442  4A 

HARZA  ENGINEERING  CO.,  CHICAGO,  IL. 

Reservoir  Water  Quality  Simulation  in  Cold  Re- 
gions. 
W90- 10453  5A 

Water  Quality  of  Abandoned  Mine  Runoff:  A 

Case  Study  of  Alaskan  Sites. 

W90- 10458  5B 

Forecasting  the  Effects  on  River  Ice  Due  to  the 

Proposed  Susitna  Hydroelectric  Project. 

W90- 10495  6G 
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HAWAII  UNIV.  AT  MANOA,  HONOLULU. 
DEPT.  OF  CIVIL  ENGINEERING. 

Principles  and  Design  of  Furrow  Irrigation  Sys- 
tems. .,_ 
W90-10121  **" 

HAWAII  UNIV.,  HONOLULU.  DEPT.  OF 
AGRICULTURAL  BIOCHEMISTRY. 

Degradation  of  Methomyl  in  Chlonnated  Water. 
W90-10132  5B 

HAWAII  UNIV.,  HONOLULU.  DEPT.  OF 
AGRONOMY  AND  SOIL  SCIENCES. 

Interaction  of  Ca(H2P04)2  Applied  to  an  Oxisol 

and  Previous  Sludge  Amendment:  Soil  and  Crop 

Response. 

W90-09721  •)tl 

HAWAIIAN  SUGAR  PLANTERS' 
ASSOCIATION,  AIEA.  EXPERIMENT 
STATION. 

Using  Time-Domain  Reflectometry  to  Measure 

Soil  Water  in  Hawaiian  Sugarcane. 

W90-09587  7B 

HEALTH  AND  WELFARE  CANADA, 
OTTAWA  (ONTARIO). 

Analysis    of    Polychlorodibenzo-p-Dioxins    in 
Raw  and  Treated  Waters.  Part  2:  Optimization 
of  an  XAD-2  Resin  Column  Methodology. 
W90-10276  5A 

HEBREW  UNIV.  OF  JERUSALEM, 
REHOVOTH  (ISRAEL).  FACULTY  OF 
AGRICULTURE. 

Effect  of  Drip-Line  Placement  and  Residue  In- 
corporation on  the  Growth  of  Drip-Irrigated 
Cotton. 
W90-09750  3h 

HEIDELBERG  UNIV.  (GERMANY,  F.R.). 
INST.  FUER  UMWELTPHYSIK. 

Field  Study  on  the  Initial  C-14  Content  as  a 
Limiting  Factor  in  C-14  Groundwater  Dating. 
W90-09955  2F 

Groundwater  Evaporation  from  East-Saharian 
Depressions    by    Means    of    Deuterium    and 
Oxygen- 18  in  Soil  Moisture. 
W90-09961  2E> 

HELSINKI  UNIV.  (FINLAND).  DEPT.  OF 
ENVIRONMENTAL  CONSERVATION. 

Effects  of  Tri-n-butylin  Chloride  (TBTC)  on  the 
Early  Life  Stages  of  Perch  (Perca  fluviatilis  L.) 
in  Brackish  Water. 
W90-09765  5C 

HOKKAIDO  UNIV.,  SAPPORO  (JAPAN). 
INST.  OF  LOW  TEMPERATURE  SCIENCE. 

Water  Balance  and  Runoff  Analysis  at  a  Small 
Watershed  During  the  Snow-Melting  Season. 
W90- 10467  2C 

Estimations  of  Snowmelting   Rate  in  a  Small 

Experimental  Site. 

W90-10468  2C 

HOWARD  UNIV.,  WASHINGTON,  DC.  DEPT. 
OF  CIVIL  ENGINEERING. 

Chemical,  Physical,  and  Biological  Treatment  of 

Hazardous  Waste. 

W90-09830  5D 

HYDROLOGICAL  RESEARCH  INST., 
PRETORIA  (SOUTH  AFRICA). 

Landsat    and    Limnologically    Derived    Water 

Quality  Data:  A  Perspective. 

W90-09726  7B 

Automated  Determination  of  Nitrate  in  Water. 


IDAHO  NATIONAL  ENGINEERING  LAB., 
IDAHO  FALLS. 

Representative  Elements:  A  Step  to  Large-Scale 

Fracture  System  Simulation. 

W90-10415  2F 

ILLINOIS  INST.  OF  TECH.,  CHICAGO. 
DEPT.  OF  ENVIRONMENTAL 
ENGINEERING. 

High-Rate  Coliform  Disinfection  of  Stormwater 

Overflow. 

W90-10317  5D 

ILLINOIS  STATE  WATER  SURVEY  DIV., 
CHAMPAIGN.  AQUATIC  CHEMISTRY 
SECTION. 

Uncertainties  in  Ground  Water  Chemistry  and 

Sampling  Procedures. 

W90-09870  5A 

Copper    Complexation    by     Natural    Organic 

Matter  in  Ground  Water. 

W90-09885  2K 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 

Large-Scale  Irrigation  and  Drainage  Schemes  in 

Pakistan. 

W90-10363  3C 

ILLINOIS  UNrV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  AGRICULTURAL  ECONOMICS. 

Improvement  of  Lake  Water  Quality  by  Paying 
Farmers  to  Abate  Nonpoint  Source  Pollution. 
W90-09555  5G 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Hydrology  and  Sedimentology  Modelling  on  Il- 
linois Agricultural  Watersheds. 
W90-09553  6A 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  CIVIL  ENGINEERING. 

Incorporation    of   Uncertainties    in    Real-Time 

Catchment  Flood  Forecasting. 

W90-09554  2E 

Management  and  Development  of  Aquatic  Habi- 
tat in  Agricultural  Drainage  Systems. 
W90-09556  6G 


W90-09755 


In     Situ     Bioreclamation     of     Contaminated 

Groundwater. 

W90-09557 
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Removal  Mechanisms  for  Particulate  and  Solu- 
ble BOD  in  Soil  Infiltration. 
W90-09916  5D 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  HORTICULTURE. 

Water  Requirement  for  Corn  Root  Expansion 

Growth. 

W90-09722  Jh 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
NEWMARK  CIVIL  ENGINEERING  LAB. 

Methods  for  Distinguishing  Between  Single  and 

Multiple  Discharger  Situations. 

W90-09668  5B 
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Groundwater  Dynamics  Influenced  by   Irriga- 
tion and  Associated  Problems  of  River  Salina- 
tion;    Breede   River,    Western   Cape    Province, 
R.S.A. 
W90-10517  5B 


ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
WATER  RESOURCES  CENTER. 

Fiscal  Year  1988  Program  Report  (Illinois  Water 

Resources  Center). 

W90-09559  yu 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
AGRONOMY. 

Water  Deficit  Development  in  Old  and  New 

Soybean  Cultivars. 

W90-09586  ih 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF  CIVIL 
ENGINEERING.  .,.,,.,. 

Application  of  the  Random  Walk  Method  to 

Simulate  the  Transport  of  Kinetically  Adsorbing 

Solutes. 

W90- 10505  5B 


IMATRAN  VOIMA  OY,  HELSINKI 
(FINLAND). 

Effects  of  the  Power  Plant  Cooling  Water  on 
the  Temperature  and  Oxygen  Conditions  of 
Lake  Haapajarvi  in  Winter  (Voimalan  Jaahdy- 
tysvesien  Vaikutus  Haapajarven  Lampotila-Ja 
Happioloihin  Talvella). 
W90-10051  5C 

IMPERIAL  CHEMICAL  INDUSTRIES  LTD., 
BRIXHAM  (ENGLAND).  BRIXHAM  LAB. 

Nature  of  Outflows  from  the  North-East  Estu- 
aries. 
W90-09683  2L 

Long-Term  Studies  of  the  Benthic  Biology  of 

Tees  Bay  and  the  Tees  Estuary. 

W90-09688  5G 

IN-SITU,  INC.,  LAKEWOOD,  CO. 

Streamflow  Water-Quality  Node-Streamflow 
Model  for  Assessing  Mining-Related  Impacts. 
W90- 10088  5B 

INDIAN  INST.  OF  SCIENCE,  BANGALORE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Analysis  of  an  Aquifer-Water  Table  Aquitard 

System. 

W90-09799  2F 

INGENIEURSBUREAU  ORANJEWOUD  B.V., 
HEERENVEEN  (NETHERLANDS). 

Effects  of  Tide  Range  Alterations  on  Salt  Marsh 
Sediments  in  the  Eastern  Scheldt,  S.  W.  Nether- 
lands. 
W90-09684  4C 

INLAND  WATERS  DIRECTORATE, 
VANCOUVER  (BRITISH  COLUMBIA). 
WATER  QUALITY  BRANCH. 

Water  Quality-Discharge   Relationships  in  the 

Yukon  River  Basin,  Canada. 

W90-10451  2E 

INSINOORI-  JA  LIMNOLOGITOIMISTO  OY 
VESITEKNIIKKA  A.B.,  SALPAKANGAS 
(FINLAND). 

Chemical  Precipitation  of  Leachate  from  Sani- 
tary Landfills  at  Municipal  Sewage  Treatment 
Plants. 
W90-09766  5D 

INSTITUT  DE  BIOGEOCHIMIE  MARINE, 
MONTROUGE  (FRANCE). 

Stable    Oxygen    Isotope    Distribution    in    the 
Huanghe  (Yellow   River)  and   the  Changjiang 
(Yangtze  River)  Estuarine  Systems. 
W90-10238  2L 

INSTITUT  DE  RECHERCHES 
AGRONOMIQUES  TROPICALES  ET  DES 
CULTURES  VIVRIERES,  ST.-DENIS 
(REUNION). 

Tropicalisation  of  Automatic  Weather  Stations 
and    Initial    Results    for    Improved    Irrigation 
Water  Management  in  Reunion  Island. 
W90-09571  3F 
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INSTITUT  NATIONAL  DE  LA  RECHERCHE 
AGRONOMIQUE,  CHALONS-SUR-MARNE 
(FRANCE).  STATION  D'AGRONOMIE. 

Water  Movements  in  the  Unsaturated  Zone  and 
Recharge  of  the  Aquifer  in  the  Champagne 
Chalk  (France):  Isotopic  and  Chemical  Ap- 
proaches Mouvements  de  l'Eau  dans  la  Zone 
Non  Saturee  et  Alimentation  de  la  Nappe  de  la 
Craie  de  Champagne  (France). 
W90-09972  2F 
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INSTITUT  RUDJER  BOSKOVIC,  ROVINJ 
(YUGOSLAVIA).  CENTAR  ZA  ISTRAZIVANJE 
MORA. 

Application  of  the  SOS  umu-Test  in  Detection 
of  Pollution  Using  Fish  Liver  S9  Fraction. 
W9O-10222  5A 

INSTITUTE  OF  GEOLOGICAL  SCIENCES, 
WALLINGFORD  (ENGLAND). 
HYDROGEOLOGY  UNIT. 

Distribution  of  Agricultural  Soil  Leachates  in 
the  Unsaturated  Zone  of  the  British  Chalk. 
W90- 10399  5B 

INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND). 

Importance    of    Irrigation    Regime,     Dripline 
Placement  and  Row  Spacing  in  the  Drip  Irriga- 
tion of  Sugar  Cane. 
W90-09567  3F 

Plant-Water    Relations    of    Sugar-Cane    (Sac- 
charum  officinarum  L.)  Under  a  Range  of  Irri- 
gated Treatments. 
W90-09568  21 

Soil  Water  Status:  A  Concept  for  Characterising 
Soil  Water  Conditions  Beneath  a  Drip  Irrigated 
Row  Crop. 
W90-09574  3F 

Control  of  Drip  Irrigation  of  Sugarcane  Using 
'Index'  Tensiometers:  Some  Comparisons  with 
Control  by  the  Water  Budget  Method. 
W90-09575  3F 

Soil  Water  Balance  and  Dry  Matter  Production 
Model:  I.  Soil  Water  Balance  of  Oat. 
W90-09588  2G 

INSTITUTE  OF  PHYSICS  AND  NUCLEAR 
TECHNIQUES,  KRAKOW  (POLAND). 

Deuterium  Content  of  European  Paleowaters  as 
Inferred  from  Isotopic  Composition  of  Fluid  In- 
clusions Trapped  in  Carbonate  Cave  Deposits. 
W90-09984  2A 

INSTITUTO  BOTANICO,  LISBON 
(PORTUGAL). 

Polders. 

W90-09996  2H 

INSTITUTO  DE  CIENCIAS  DEL  MAR, 

BARCELONA  (SPAIN). 
Phytoplankton  of  the  Ebro  Delta  Bays  (Fito- 
plancton  de  las  bahias  del  delta  del  Ebro). 
W90-09742  5C 

INSTITUTO  DE  CIENCIAS  MARINAS, 

ANDALUCIA  (SPAIN). 

Phytoplankton  and  Hydrography  of  the  Bay  of 
Cadiz,   from  January    1984  to  December   1985 
(Fitoplancton  e  hidrografia  de  la  bahia  d  Cadiz: 
Enero  de  1984  a  diciembere  de  1985). 
W90-09741  5B 

Spatial    and    Temporal    Variation    of   Organic 

Matter  Content  in  Sediments  from  Salt-Ponds 

Near  the  Bay  of  Cadiz  (Evolucion  espacial  y 

temporal  de  la  concentracion  de  materia  organ- 

ica  en  los  sedimentos  de  esteros  de  la  bahia  de 

Cadiz). 

W90-09743  5C 

INSTITUTO  DE  GEOCRONOLOGIA  Y 
GEOLOGIA  ISOTOPICA,  BUENOS  AIRES 
(ARGENTINA). 

Isotopic  Evidence  for  the  Different  Origins  of 
the  Tulum  Valley  Groundwaters  (San  Juan,  Ar- 
gentina). 
W90-09967  2F 

INSTITUTO  DE  PESQUISAS  ESPACIAIS,  SAO 
JOSE  DOS  CAMPOS  (BRAZIL). 

Elements  in  the  Precipitation  of  S.  Paulo  City 

(Brazil). 

W90-10325  5B 
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INSTITUTO  NACIONAL  DE  RECURSOS 
HIDRAULICOS,  SANTO  DOMINGO 
(DOMINICAN  REPUBLIC). 

Isotopic   and   Hydrogeological   Studies   in   the 
Southwest  of  the  Dominican  Republic  (Estudios 
Isotopico  e  Hidrogeologico  en  el  Suroeste  de  la 
Republica  Dominicana). 
W90-09969  4B 

INSTITUTO  VENEZOLANO  DE 
INVESTIGACIONES  CIENTIFICAS, 
CARACAS.  CENTRO  DE  ECOLOGIA  Y 
CIENCIAS  AMBIENTALES. 

Particulate    Organic    Matter    in    the    Orinoco 

River:  A  Pristine  Example. 

W90-09649  2H 

INSTTTUTUL  DE  METEOROLOGIE  SI 
HIDROLOGIE,  BUCHAREST  (ROMANIA). 

Isotopic  Research  on  the  Groundwaters  in  the 
Calcareous  Formations  in  Southern  Dobruja 
(Romania)  (Recherches  Isotopiques  sur  les  Eaux 
Souterraines  des  Formations  Calcaires  dans  la 
Dobroudja  Meridionale  (Roumanie)). 
W90-09976  2F 

INTERA  TECHNOLOGIES,  INC.,  AUSTIN,  TX. 

Evaluating  the  Effect  of  Sampling  and  Spatial 
Correlation  on  Ground-Water  Travel  Time  Un- 
certainty   Coupling    Geostatistical,    Stochastic, 
and  First  Order,  Second  Moment  Methods. 
W90- 10428  2F 

INTERNATIONAL  ASSOCIATION  ON 
WATER  POLLUTION  RESEARCH  AND 
CONTROL,  COVENTRY  (ENGLAND). 

Practical  River  Basin  Management  Methods. 
W90-09770  6A 

INTERNATIONAL  ATOMIC  ENERGY 
AGENCY,  VIENNA  (AUSTRIA). 

Isotopic  Investigation  of  Groundwater  in  the 

Cul-de-Sac  Plain,  Haiti. 

W90-09979  2F 

INTERNATIONAL  BANK  FOR 
RECONSTRUCTION  AND  DEVELOPMENT, 
WASHINGTON,  DC.  AGRICULTURAL  AND 
RURAL  DEVELOPMENT  DEPT. 

Efficient  Use  of  Surface  Water  and  Groundwat- 
er in  Irrigation:  An  Overview  of  the  Issues. 
W90- 10359  3F 

Modeling  Efficient  Conjunctive  Use  of  Water  in 

the  Indus  Basin. 

W90- 10369  3F 

INTERNATIONAL  CENTER  FOR 
AGRICULTURAL  RESEARCH  IN  THE  DRY 
AREAS. 

Opportunities  for   Productive  Use  of  Rainfall 
Normally  Lost  to  Cropping  for  Temporal  or 
Spatial  Reasons. 
W90-09821  3F 

INTERNATIONAL  CROPS  RESEARCH  INST. 
FOR  THE  SEMI-ARID  TROPICS, 
PATANCHERU  (INDIA). 

Modified  Contour  Bunding  System  for  Alfisols 

of  the  Semi- Arid  Tropics. 

W90-09703  3F 

INTERNATIONAL  FERTILIZER 
DEVELOPMENT  CENTER,  MUSCLE 
SHOALS,  AL.  WEST  AFRICA  DIV. 

Plant  Density  and  Nitrogen  Fertilizer  on  Pearl 

Millet  Production  in  Niger. 

W90-09718  3F 

INTERNATIONAL  INST.  FOR  APPLIED 
SYSTEMS  ANALYSIS,  LAXENBURG 
(AUSTRIA). 

Climate-Induced  Water  Availability  Changes  in 

Europe. 

W90-09727  6D 


INTERNATIONAL  RICE  RESEARCH  INST., 
LOS  BANOS,  LAGUNA  (PHILIPPINES). 
DEPT.  OF  AGRICULTURAL  ECONOMICS. 

Impact  of  Varying  Water  Supply  on  Input  Use 

and  Yields  of  Tank-Irrigated  Rice. 

W90-09653  3p 

INTERNATIONAL  RICE  RESEARCH  INST., 
LOS  BANOS,  LAGUNA  (PHILIPPINES). 
WATER  MANAGEMENT  DEPT. 

PUMPMOD:  A  Simulation  Model  for  Multi- 
pump  Rice  Irrigation  Systems. 
W90-09652  3p 

Simulation  Model  Use  for  Analyzing  Decision 

Variables  in  Multipump  Rice  Irrigation  System 

Operation. 

W90-10160  3F 

Hydrological  Analysis  of  Farm  Reservoirs  in 

Rainfed  Rice  Areas. 

W90-10161  3B 

INTERNATIONAL  TECHNOLOGY  CORP., 
KNOXVILLE,  TN. 

Enhanced  Microbial  Degradation  of  Styrene  in 

Shallow  Soils  and  Ground  Water. 

W90-10523  5G 

INUVIK  RESEARCH  CENTRE  (NORTHWEST 
TERRITORIES). 

Development  and  Use  of  'Hot- Wire'  and  Con- 
ductivity Type  Ice  Measurement  Gauges  For 
Determination    of    Ice    Thickness    in    Arctic 
Rivers. 
W90- 10447  7B 

INYONI  YAMI  SWAZILAND  IRRIGATION 
SCHEME,  P.O.  BOX  1,  TSHANENI, 
SWAZILAND. 

Tolerance  of  Sugarcane  to  Water  Stress  During 

Its  Main  Development  Phases. 

W90-09569  3F 

IOWA  STATE  WATER  RESOURCES 
RESEARCH  INST.,  AMES. 

Fiscal  Year  1988  Program  Report  (Iowa  State 
Water  Resources  Research  Institute). 
W90-09549  9D 

IOWA  UNIV.,  IOWA  CITY.  DEPT.  OF  CIVIL 
AND  ENVIRONMENTAL  ENGINEERING. 

Improved  Hydrologic  Forecasting-Results  from 
a  WMO  Real-Time  Forecasting  Experiment. 
W90-09792  2E 

Evidence  of  Deterministic  Chaos  in  the  Pulse  of 

Storm  Rainfall. 

W90-09802  2B 

IOWA  UNIV.,  IOWA  CITY.  DEPT.  OF 
GEOGRAPHY. 

Woody  Debris,  Sediment,  and  Riparian  Vegeta- 
tion of  a  Subalpine  River,  Montana,  U.S.A. 
W90- 10264  2J 

JAGIELLONIAN  UNIV.,  KRAKOW  (POLAND). 
INST.  OF  ENVIRONMENTAL  BIOLOGY. 

Preliminary  Report  on  the  Stoneflies  (Plecop- 
tera)  Inhabiting  Main  Watercourses  in  the  Gorce 
Mts  (Southern  Poland). 
W90-09680  2H 

JAMES  COOK  UNIV.  OF  NORTH 
QUEENSLAND,  TOWNSVILLE  (AUSTRALIA). 
CENTRE  FOR  TROPICAL  FRESHWATER 
RESEARCH. 

Interpretation  of  Pump-Test  Data  from  a  Dis- 
used Underground  Mine. 
W90-09796  2F 
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JEFFERSON  COUNTY  HEALTH  UNIT,  PINE 
BLUFF,  AR. 

Experimental  Groundwater  Draw  Down  Using 
a  Curtain  Drain  on  a  Henry  Soil  in  Jefferson 
County,  Arkansas. 
W90-09942  5U 

JONES  AND  ASSOCIATES,  HELENA,  MT. 

Permitting  a  Gold  Placer  Mine  Within  the  Cap- 
ital City  of  Montana,  Processes  and  Problems. 
W90- 10078  5G 

Ground  Water  Monitoring  and  Remediation  at  a 
Tailings  Impoundment  in  Northwest  Montana. 
W90-10102  5G 

KALEYA  SMALL  HOLDERS  CO.  LTD., 
MAZABUKA  (ZAMBIA). 

Problems   of  Running   an   Efficient   Irrigation 

System  on  a  Small  Holder  Project. 

W90-09583  3F 

KANSAS  UNIV.,  LAWRENCE.  CENTER  FOR 
RESEARCH. 

Method  for  Measuring  Snow  Depth  Using  Fine- 
Resolution  Radars. 
W90- 10307  2C 

KARLSRUHE  UNTV.  (GERMANY,  F.R.).  INST. 
FUER  WASSERBAU  UND  KULTURTECHNIK, 
VERSUCHSANSTALT  FUER  WASSERBAU  - 
THEODOR-REHBOCK-LAB. 

Water  Power  Development:  Low-Head  Hydro- 
power  Utilization. 
W90-09993  8B 

KENTUCKY  UNTV.,  LEXINGTON. 

Market  Failure  and  the  Efficiency  of  Irrigated 

Agriculture. 

W90- 10360  3h 

KENTUCKY  UNTV.,  LEXINGTON.  DEPT.  OF 
CTvTL  ENGINEERING. 

Anaerobic  Biodegradability  and  Toxicity  of  Hy- 
drogen Peroxide  Oxidation  Products  of  Phenols. 
W90-10310  5D 

KERNFORSCHUNGSZENTRUM  KARLSRUHE 
G.M.B.H.  (GERMANY,  F.R.).  INST.  FUER 
HEISSE  CHEMIE. 

Quantitative  Analysis  of  Volatile  Organic  Com- 
pounds in  Landfill  Leachates. 
W90- 10272  5A 

KEURINGSINSTITUUT  VOOR 
WATERLEIDINGARTIKELEN,  RIJSWIJK 
(NETHERLANDS). 

Effects  of  Manure  Spreading  and  Acid  Deposi- 
tion upon  Groundwater  Quality  at  Vierlings- 
beek,  The  Netherlands. 
W90-10519  5G 

KHARTOUM  UNIV.  (SUDAN). 

Arid  Lands:  Evapotranspiration  Under  Extreme- 
ly Arid  Climates. 
W90-10114  2D 

KIEL  UNIV.  (GERMANY,  F.R.). 
GEOLOGISCH-PALAEONTOLOGISCHES 

INST.  UND  MUSEUM. 

Factors   of  Bacteria   and   Virus   Transport   in 

Groundwater. 

W90- 10402  5B 

KING  SAUD  UNIV.,  RIYADH  (SAUDI 
ARABIA).  DEPT.  OF  SOIL  SCIENCE. 

Impact  of  a  Gel  Conditioner  and  Water  Quality 

upon  Soil  Infiltration. 

W90-09782  3F 


KINNERET  LIMNOLOGICAL  LAB., 
TIBERIAS  (ISRAEL). 

Influence  of  Environmental  Factors  on  Nitrate 
Reductase  Activity  in  Freshwater  Phytoplank- 

ton-  ,H 

W90-09730  2H 


High  Performance  Liquid  Chromatography  De- 
tection of  Phototrophic  Bacterial  Pigments  in 
Aquatic  Environments. 
W90-10301  2H 

KNOX  COUNTY  HIGHWAY  DEPT., 
KNOXVILLE,  TN.  DIV.  OF  ENGINEERING 
AND  HYDROLOGY. 

Comparison  of  Parallel  and  Serial  Distribution 

of  Septic  Tank  Effluent. 

W90-09931  5D 

KOCHI  UNIV.  (JAPAN).  FACULTY  OF 
AGRICULTURE. 

Growth    Characteristics    of    Plagioselmis    sp. 

(strain  87)  Causing  Freshwater  Red  Tide  in  the 

Lower  Part  of  the  Nakasuji  River,  Japan  (in 

Japanese). 

W90- 10304  2H 

KUMAUN  UNTV.,  NAINI  TAL  (INDIA).  DEPT. 
OF  BOTANY. 

Seasonal  Fluctuation  in  Species  Composition  of 
Aquatic  Hyphomycetous  Flora  in  a  Temperate 
Freshwater  Stream  of  Central  Himalaya,  India. 
W90-09619  2H 

KYOTO  UNTV.,  OTSU  (JAPAN).  OTSU 
HYDROBIOLOGICAL  STATION. 

Carbon-  and  Nitrogen-to- Volume  Ratios  of  Bac- 
terioplankton  Grown  under  Different  Nutrition- 
al Conditions. 
W90-09629  2H 

LABORATOIRE  DE  GLACIOLOGIE  ET 
GEOPHYSIQUE  DE  L'ENVTRONNEMENT, 
SAINT-MARTIN  D'HERES  (FRANCE). 

Origins  and  Variations  of  Nitrate  in  South  Polar 

Precipitation. 

W90-09790  2A 

LABORATORIUM  VOOR 
GRONDMECHANICA,  DELFT 
(NETHERLANDS). 

Methodology  to  Predict  the  Migration  of  Con- 
taminants by  Using  Transport  Models  Together 
with  Geochemical  Speciation. 
W90- 10508  5B 

LAKEHEAD  UNTV.,  THUNDER  BAY 
(ONTARIO).  SCHOOL  OF  ENGINEERING. 

Real-Time  Reservoir  Operations  by  Mathemati- 
cal Programming. 
W90-10107  7B 

LAMONT-DOHERTY  GEOLOGICAL 
OBSERVATORY,  PALISADES,  NY. 

Evaporative  Enrichment  of  Deuterium  and  O- 18 

in  Arid  Zone  Irrigation. 

W90-09964  2F 

Initiation    of   Spring    Snowmelt    Over    Arctic 

Lands. 

W90- 10494  2C 

LAWRENCE  BERKELEY  LAB.,  CA. 

Solubilities  of  Aluminum  Hydroxides  and  Oxy- 

hydroxides  in  Alkaline  Solutions. 

W90-09878  2K 


LAWRENCE  BERKELEY  LAB.,  CA.  EARTH 
SCIENCES  DIV. 

Coupling  of  Precipitation-Dissolution  Reactions 
to  Mass  Diffusion  via  Porosity  Changes. 
W90-09864  2K 

Effect  of  Nitrate  and  Organic  Matter  Upon  Mo- 
bility of  Selenium  in  Groundwater  and  in  a 
Water  Treatment  Process. 
W90-10201  5B 

Equivalent  Permeability  of  Statistically  Simulat- 
ed Single  Fractures. 
W90- 10426  2F 


LAWRENCE  LIVERMORE  NATIONAL  LAB., 
CA. 

Activity  Coefficients  in  Aqueous  Salt  Solutions: 

Hydration  Theory  Equations. 

W90-09848  2K 

Current  Status  of  the  EQ3/6  Software  Package 

for  Geochemical  Modeling. 

W90-09854  2K 

LEE  COUNTY  HYACINTH  CONTROL 
DISTRICT,  FORT  MYERS,  FL. 

Aquatic  Weed  Management  in  Urban  and  Agri- 
cultural Canals  Using  Triploid  Grass  Carp. 
W90- 10027  4A 

LEEDS  UNIV.  (ENGLAND).  SCHOOL  OF 
GEOGRAPHY. 

Models    of    Sediment    Transport    in    Natural 

Streams. 

W90-10342  2J 

LINCOLN  UNIV.,  JEFFERSON  CITY,  MO. 
COOPERATIVE  RESEARCH  PROGRAM. 

Nitrogen  Fixation  of  Soybean  and  Alfalfa  on 

Sewage  Sludge-Amended  Soils. 

W90-09610  5E 

LINKOEPING  UNTV.  (SWEDEN).  DEPT.  OF 
WATER  AND  ENVIRONMENTAL 
RESEARCH. 

River  Transport  of  Phosphorus  as  Controlled  by 

Large  Scale  Land  Use  Changes. 

W90-10159  4C 

LOGICA  LTD.,  COBHAM  (ENGLAND). 

Computer  Simulation  in  Geomorphology. 
W90- 10348  M 

LOMBARDO  AND  ASSOCIATES,  INC., 
ANNAPOLIS,  MD. 

Determination  of  a  Site's  Hydraulic  Capacity. 
W90-09944  5E 

LOMBARDO  AND  ASSOCIATES,  INC., 
BOSTON,  MA. 

On-Site  Management  Within  a  Utility  Frame- 
work. 
W90-09912  5D 

Woodstock,  NY  On-Site  Wastewater  Manage- 
ment Project. 
W90-09914  5D 

LONRHO  PLC,  LONDON  (ENGLAND). 

Drag  Line  Irrigation:  Practical  Experiences  with 

Sugar  Cane. 

W90-09563  3F 

LOS  ALAMOS  NATIONAL  LAB.,  NM. 

Modeling  Dynamic  Hydrothermal  Processes  by 
Coupling    Sulfur    Isotope    Distributions    With 
Chemical  Mass  Transfer:  Approach. 
W90-09863  2K 

LOS  ALAMOS  NATIONAL  LAB.,  NM. 
ENVIRONMENTAL  SCIENCE  GROUP. 

Water  Balance  Study  of  Two  Landfill  Cover 

Designs  for  Semiarid  Regions. 

W90-10191  5E 


LOUGHBOROUGH  UNIV.  OF  TECHNOLOGY 
(ENGLAND).  DEPT.  OF  GEOGRAPHY. 

Perspectives  for  the  Ecological  Management  of 

Regulated  Rivers. 

W90-09998  4A 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  AGRONOMY. 

Modeling  Nitrogen  Behavior  in  the  Soil  Profile. 
W90-10403  5B 
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LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  CHEMICAL  ENGINEERING. 

Equilibrium   Mode)    for   Organic   Materials   in 

Water. 

W90-09883  2K 

LOUISIANA  STATE  UNTV.,  BATON  ROUGE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Stochastic  Models  of  Sediment  Yield. 

W90- 10343  2J 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  FOOD  SCIENCE. 

Effect  of  Environs  and  Seasonality  on  Metal 
Residues  in  Tissues  of  Wild  and   Pond-raised 
Crayfish  in  Southern  Louisiana. 
W90-09598  5B 

LOUISIANA  TECH  UNTV.,  RUSTON.  DEPT. 
OF  CIVIL  ENGINEERING. 

Analysis  of  Ground  Water  Recharge  Solutions 

for  On-Site  Disposal  Systems. 

W90-09940  5E 

LUND  UNTV.  (SWEDEN).  DEPT.  OF  MARINE 
ECOLOGY. 

Effects  of  River  Water  of  Different  Origin  on 
the  Growth  of  Marine  Dinoflagellates  and  Dia- 
toms in  Laboratory  Cultures. 
W90-09745  2L 

MAATALOUDEN  TUTKIMUSKESKUS, 
JOHOINEN  (FINLAND).  INST.  OF  CROP 
AND  SOIL  SCIENCE. 

Effect  of  Storage  and  Sulphuric  Acid  Addition 
on  Analytical  Results  of  Nitrogen  and  Phospho- 
rus in  Water  Samples  Containing  Eroded  Mate- 
rial. 
W90-09763  5A 

Effect  of  Phosphorus  Precipitation  Chemicals  on 
Characteristics  and  Agricultural  Value  of  Mu- 
nicipal Sewage  Sludges:  1.  Characteristics  of  Ca, 
Al  and  Fe  Precipitated  Sewage  Sludges. 
W90-10156  5D 

Effects  of  Phosphorus  Precipitation  Chemicals 
on  Characteristics  and  Agricultural  Value  of 
Municipal  Sewage  Sludges:  2.  Effect  of  Sewage 
Sludges  on  Yield,  Element  Contents  and  Uptake 
by  Spring  Barley  (Hordeum  vulgare,  L). 
W90-10157  5D 

Effect  of  Phosphorus  Precipitation  Chemicals  on 
Characteristics  and  Agricultural  Value  of  Mu- 
nicipal Sewage  Sludges:  3.  Analytical  Results  of 
Sludge  Treated  Soils. 
W90-10158  3C 

MACKAY  SCHOOL  OF  MINES,  RENO,  NV. 
DEPT.  OF  CHEMICAL  AND 
METALLURGICAL  ENGINEERING. 

Reaction  of  Calcite  with  Dilute  Fluoride  Solu- 
tions. 
W90- 10097  5D 

MAINE  DEPT.  OF  HUMAN  SERVICES, 
AUGUSTA. 

Numerical  Classification  System  to  Determine 
Overall      Site      Suitability      for      Subsurface 
Wastewater  Disposal. 
W90-09947  5E 

MAINE  UNIV.  AT  ORONO.  DEPT.  OF 
GEOLOGICAL  SCIENCES. 

Time-Series  Analysis  of  Mass  Balance  and  Local 
Climatic    Records    from    Four    Northwestern 
North  American  Glaciers. 
W90- 10386  2C 

MAINE  UNIV.  AT  ORONO. 
ENVIRONMENTAL  STUDIES  CENTER. 

Fiscal  Year  1988  Program  Report  (Maine  Envi- 
ronmental Studies  Center). 
W90-0952I  9D 


MAINZ  UNTV.  (GERMANY,  F.R.).  INST.  OF 
METEOROLOGIE. 

Laboratory  Study  of  the  Efficiency  with  Which 

Aerosol    Particles    Are    Scavenged    by    Snow 

Flakes. 

W90-10166  2C 

MAINZ  UNTV.  (GERMANY,  F.R.). 
METEOROLOGICAL  INST. 

Theoretical  Study  of  the  Wet  Removal  of  At- 
mospheric Pollutants.  Part  IV:  The  Uptake  and 
Redistribution  of  Aerosol  Particles  through  Nu- 
cleation  and  Impaction  Scavenging  by  Growing 
Cloud  Drops  and  Ice  Particles. 
W90-O9801  2B 

Scavenging     of    Atmospheric     Pollutants     by 

Clouds  and  Precipitation  by  Means  of  a  Vertical 

Wind  Tunnel.  Phase  1  (Auswaschen  von  Atmos- 

pharischen    Spurenstoffen   durch    Wolken    und 

Niederschlag  mittels  eines  Vertikalen  Windkan- 

als). 

W90- 10062  2K 

MANCHESTER  UNTV.  (ENGLAND).  DEPT.  OF 
CIVIL  ENGINEERING. 

Interface  Between  Estuaries  and  Seas. 
W90-09995  2L 

MANCHESTER  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Restrictions  on  Hillslope  Modelling. 

W90- 10347  2J 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  AGRONOMY. 

Nitrate   Groundwater    Standard    for   the    1990 

Farm  Bill. 

W90-10231  5G 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  DEPT.  OF  CIVIL 
ENGINEERING. 

Improving  the  Efficiency  of  Monte  Carlo  Simu- 
lation for  Groundwater  Transport  Models. 
W90-10412  5B 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  RALPH  M.  PARSONS  LAB. 

Hydrothermal  Modeling  of  Reservoirs  in  Cold 

Regions:  Status  and  Research  Needs. 

W90- 10439  2H 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  CIVIL  ENGINEERING. 

Analyzing  Water  Main  Replacement  Policies. 
W90-09670  5F 

Determination    of    Total    Organic    Halide    in 
Water:  A  Comparative  Study  of  Two  Instru- 
ments. 
W90- 10274  5  A 

MASSEY  UNIV.,  PALMERSTON  NORTH 
(NEW  ZEALAND). 

Anaerobic  Digestion  of  Crops  and  Farm  Wastes 

in  the  United  Kingdom. 

W90-09609  5E 

MAX-PLANCK-INST.  FUER  LIMNOLOGIE 
ZU  PLOEN  (GERMANY,  F.R.). 

Food  Thresholds  in  Daphnia  Species  in  the  Ab- 
sence and  Presence  of  Blue-Green  Filaments. 
W90-09614  2H 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  METEOROLOGY. 

Numerical   Simulation  of  the   Chemistry  of  a 

Rainband. 

W90- 10167  2K 

MCVEHIL-MONNET  ASSOCIATES,  INC., 
ENGLEWOOD,  CO. 

Model   Estimates   of  Provincial   Scale   Atmos- 
pheric Sulphur  Dioxide  (S02)  and  Oxides  of 
Nitrogen  (NOx)  in  Alberta. 
W90- 10355  5B 


MEDITERRANEAN  AGRONOMIC  INST.  OF 
ZARAGOZA  (SPAIN). 

Environmental  Consequences  of  Salts  Exports 

from  an  Irrigated  Landscape  in  the  Ebro  River 

Basin,  Spain. 

W90-09714  5B 

METALLURGICAL  AND  ENGINEERING 
CONSULTANTS  (INDIA)  LTD.,  RANCHI. 
ENVIRONMENTAL  ENGINEERING  DIV. 

Heavy  Metal  Removal  with  Lignin. 
W90-10182  5D 

METCALF  AND  EDDY,  INC.,  SANTA 
BARBARA,  CA. 

Soil  Core  Monitoring. 
W90-09843 


Soil  Pore-Liquid  Monitoring. 
W90-09844 


5A 


5A 


METEOROLOGICAL  OFFICE,  BRACKNELL 
(ENGLAND). 

Deposition  of  Chernobyl  Caesium- 137  in  Heavy 

Rain   and    Its    Persistent    Uptake   by   Grazing 

Sheep. 

W90-09708  5B 

METEOROLOGICAL  SERVICE, 
WELLINGTON  (NEW  ZEALAND). 

Daily  Observations:  Necessity,  Ritual  or  Imposi- 
tion. 
W90- 10294  7  A 

MIAMI  UNIV.,  OXFORD,  OH.  DEPT.  OF 
ZOOLOGY. 

Humic  Acids  Reduce  the  Photo-Induced  Toxici- 
ty of  Anthracene  to  Fish  and  Daphnia. 
W90-10137  5B 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  AGRICULTURAL  ECONOMICS. 

Farmers'  Response  to  a  Filter  Strip  Program: 
Results  from  a  Contingent  Valuation  Survey. 
W90- 10232  5G 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  CROP  AND  SOIL  SCIENCES. 

Irrigation  System  for  Plots  Under  a  Rain  Shel- 
ter. 
W90-10165  3F 

MICHIGAN  TECHNOLOGICAL  UNIV., 
HOUGHTON.  DEPT.  OF  CIVIL 
ENGINEERING. 

Vaporizing  VOCs. 
W90-10213 


Discharge  Under  an  Ice  Cover. 
W90- 10464 


5G 


7B 


MINISTRY  OF  AGRICULTURE,  HAIFA 
(ISRAEL).  HYDROLOGICAL  SERVICE. 

Snowmelt  of  Mt.  Hermon  and  Its  Contribution 

to  the  Sources  of  the  Jordan  River. 

W90-09791  2  A 

MINISTRY  OF  TRANSPORT  AND  PUBLIC 
WORKS,  MIDDELBURG  (NETHERLANDS). 
TIDAL  WATERS  DIV. 

Phytoplankton  Primary  Production  and  Nutri- 
ents  in   the   Oosterschelde   (The   Netherlands) 
During  the  Pre-Barrier  Period  1980-1984. 
W90-09694  2L 

Average  Annual  Growth  and  Condition  of  Mus- 
sels as  a  Function  of  Food  Source. 
W90-09695  2L 
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NATIONAL  IRRIGATION  BOARD,  NAIROBI  (KENYA). 


MINISTRY  OF  TRANSPORT  AND  PUBLIC 
VORKS,  THE  HAGUE  (NETHERLANDS). 
riDAL  WATERS  DIV. 

Flora  and  Fauna  of  the  Sublittoral  Hard  Sub- 
strata in  the  Oosterschelde  (The  Netherlands)-- 
Interactions  with  the  North  Sea  and  the  Influ- 
ence of  a  Storm  Surge  Barrier. 
W90-09696  2L 

MINISTRY  OF  WATER  RESOURCES  AND 
JLECTRIC  POWER,  BEIJING  (CHINA). 

Development  of  Groundwater  for  Agriculture 
in  the  Lower  Yellow  River  Alluvial  Basin. 
W90- 10364  3F 

Efficient    Conjunctive    Use    of    Surface    and 
Groundwater  in  the  People's  Victory  Canal. 
W90- 10365  3F 

MINISTRY  OF  WORKS  AND 
DEVELOPMENT,  CHRISTCHURCH  (NEW 
ZEALAND).  WATER  AND  SOIL  SCIENCE 
CENTRE. 

Elevated  Levels  of  Nitrate  in  Ground  Water 

Beneath  Intensively  Grazed  Pastureland  in  New 

Zealand. 

W90-10398  5B 

MINISTRY  OF  WORKS  AND 
DEVELOPMENT,  HAMILTON  (NEW 
ZEALAND).  WATER  QUALITY  CENTRE. 

Modeling  Organic  Pollution  of  Streams. 
W90-10126  5B 

MINNESOTA  POLLUTION  CONTROL 
AGENCY,  ROSEVILLE. 

Predicting  The  Groundwater  Flow  Field  Under 
Large  Soil  Absorption  Systems  Using  a  Simple 
Two-Dimensional,  Analytical  Model. 
W90-09941  2F 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Evaluation  of  the  NTRM  Model  for  Land  Ap- 
plication of  Septage. 
W90-09921  5E 

Flow  Distribution  by  Gravity  Flow  in  Perforat- 
ed Pipe. 
W90-09933  5D 

Hydraulic  Properties  of  Soils  as  Affected  by 

Surface  Application  of  Septage. 

W90-09946  5E 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
SOIL  SCIENCE. 

Establishment  of  State  Rules  for  Land  Applica- 
tion and  Utilization  of  Septage. 
W90-09917  6E 

Ammonia   Volatilization   from   Urea   as   Influ- 
enced by  Soil  Temperature,  Soil  Water  Content, 
and  Nitrification  and  Hydrolysis  Inhibitors. 
W90-10256  5B 

MISSOURI  UNIV.-COLUMBIA.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Design,  Installation,  and  Operation  of  a  Low- 
Pressure  Pipe  Sewage  Absorption  System  in  the 
Missouri  Claypan  Soil. 
W90-09922  5D 

MLB  MEDICAL  COLLEGE,  JHANSI,  284  128, 
INDIA. 

Measurement  of  the  Personal  Cost  of  Illness  Due 
to  Some  Major  Water-related   Diseases  in  an 
Indian  Rural  Population. 
W90-09740  5C 

MOHAMED-1  UNIV.,  OUJDA  (MOROCCO). 
DEPT.  DE  BIOLOGIE. 

Dynamics  of  Aquatic  Hyphomycetes  in  an  East- 
ern Moroccan  Stream. 
W90- 10259  2H 


MONTANA  STATE  UNIV.,  BOZEMAN.  DEPT. 
OF  CIVIL  ENGINEERING. 

Water  Management  Using  Interactive  Computer 

Simulation. 

W90-10106  7B 

MONTANA  STATE  UNIV.,  BOZEMAN. 
WATER  RESOURCES  RESEARCH  CENTER. 

Fiscal  Year  1988  Report  (Montana  Water  Re- 
sources Center). 
W90-09517  9D 

MONTANA  UNTV.,  MISSOULA.  DEPT.  OF 
GEOLOGY. 

Water    Quality    Management    Options    For    a 
Coarse  Alluvial  Western  Mountain  Valley  Aqui- 
fer Impacted  by  Septic  System  Wastes. 
W90-09943  5G 

MONTPELLIER-2  UNIV.  (FRANCE).  LAB. 
D'HYDROLOGIE  MATHEMATIQUE. 

Use  of  Natural  N-15  Isotope  Tracing  to  Reveal 
Mixtures  in  Complex  Aquifers  (Utilisation  du 
Tracage  Isotopique  Naturel  de  1' Azote  15  pour 
la  Mise  en  Evidence  de  Melanges  dans  les  Aqui- 
feres  Complexes). 
W90-09971  2F 

MONTREAL  UNTV.  (QUEBEC).  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Biomass  and  Photosynthesis  of  Size-Fractionat- 
ed Phytoplankton  in  Canadian  Shield  Lakes. 
W90- 10269  2H 

MOSCOW  STATE  UNTV.  (USSR). 

Mathematical  Model  of  Snowmelt  and  Water 
Percolation  Processes  in  Snow  and  Firn. 
W90-10376  2C 

MOSCOW  STATE  UNTV.  (USSR).  FACULTY 
OF  GEOGRAPHY. 

Water  Balance  of  the  Upper  Kolyma  Basin. 
W90- 10466  7C 

MURDOCH  UNIV.  (WESTERN  AUSTRALIA). 
SCHOOL  OF  ENVIRONMENTAL  AND  LIFE 
SCIENCE. 

Industrial  Waste. 

W90- 10124  5D 

NATAL  UNIV.,  PIETERMARTTZBURG 
(SOUTH  AFRICA).  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Appropriate  Record  Lengths  for  the  Estimation 
of  Mean  Annual  and  Mean  Monthly  Precipita- 
tion in  Southern  Africa. 
W90-09753  2B 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  GREENBELT,  MD. 
HYDROLOGICAL  SCIENCES  BRANCH. 

Seasonal    and    Interannual    Observations    and 
Modeling  of  the  Snowpack  on  the  Arctic  Coast- 
al Plain  of  Alaska  Using  Satellite  Data. 
W90-10491  7B 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  HUNTSVILLE,  AL. 
GEORGE  C.  MARSHALL  SPACE  FLIGHT 
CENTER. 

Precipitation  Retrieval  over  Land  and  Ocean 
with  the  SSM/I:  Identification  and  Characteris- 
tics of  the  Scattering  Signal. 
W90-09622  7B 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  WALLOPS  ISLAND,  VA. 
WALLOPS  FLIGHT  CENTER. 

Airborne  Discrimination  Between  Ice  and 
Water:  Application  to  the  Laser  Measurement  of 
Chlorophyll-in-Water  in  a  Marginal  Ice  Zone. 
W90- 10305  2C 

NATIONAL  BOARD  OF  WATERS,  HELSINKI 
(FINLAND).  HYDROLOGICAL  OFFICE. 

Mass  Balance  of  Snow  Cover  in  the  Accumula- 
tion and  Ablation  Periods. 
W90- 10479  2C 


NATIONAL  BOARD  OF  WATERS,  HELSINKI 
(FINLAND).  WATER  AND  ENVIRONMENT 
RESEARCH  INST. 

Phosphorus  and  Nitrogen  Load  from  Forest  and 

Agricultural  Areas  in  Finland. 

W90-09762  5B 

Acid  Percolation  and  Disintegration,  Transfor- 
mation and  Mobilization  of  Some  Substances  in 
Finnish  Quaternary  Deposits. 
W90-10520  5B 

NATIONAL  CENTER  FOR  ATMOSPHERIC 
RESEARCH,  BOULDER,  CO. 

Modeling  the  Effects  of  Amazonian  Deforest- 
ation on  Regional  Surface  Climate:  A  Review. 
W90-09712  2  A 

NATIONAL  CLIMATIC  DATA  CENTER, 
ASHEVILLE,  NC. 

Impact  of  Decadal  Fluctuations  in  Mean  Pre- 
cipitation and  Temperature  on  Runoff:  A  Sensi- 
tivity Study  over  the  United  States. 
W90-09772  2A 

NATIONAL  FISHERIES  CONTAMINANT 
RESEARCH  CENTER,  ATHENS,  GA.  FIELD 
RESEARCH  STATION. 

Environmental  Contaminant  Concentrations  in 
Biota  from  the  Lower  Savannah  River,  Georgia 
and  South  Carolina. 
W90-09599  5B 

NATIONAL  HYDROLOGY  RESEARCH  INST., 
OTTAWA  (ONTARIO). 

Modelling  Water  Levels  For  a  Lake  in  the  Mac- 

Kenzie  Delta. 

W90- 10437  2H 

NATIONAL  HYDROLOGY  RESEARCH  INST., 
SASKATOON  (SASKATCHEWAN). 

Hydrological  Regime  of  Lakes  in  the  Mackenzie 

Delta,  Northwest  Territories,  Canada. 

W90- 10263  2H 

Analysis  of  a  290- Year  Net  Accumulation  Time 

Series  from  Mount  Logan,  Yukon. 

W90- 10383  2C 

NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  IBARAKI  (JAPAN). 
ENVIRONMENTAL  BIOLOGY  DIV. 

Influence  of  Time  of  Application  of  an  Insecti- 
cide on  Recovery  Patterns  of  a  Zooplankton 
Community  in  Experimental  Ponds. 
W90-09597  5C 

Influence  of  Chaoborus  Density  on  the  Effects 
of  an  Insecticide  on  Zooplankton  Communities 
in  Ponds. 
W90-09728  5C 

NATIONAL  INST.  OF  STANDARDS  AND 
TECHNOLOGY  (NMD,  GATTHERSBURG, 
MD.  CENTER  FOR  ANALYTICAL 
CHEMISTRY. 

Determination  of  Iodine  in  Oyster  Tissue  by 
Isotope   Dilution   Laser   Resonance   Ionization 
Mass  Spectrometry. 
W90-09589  7B 

Chelation  Ion  Chromatography  as  a  Method  for 
Trace  Elemental  Analysis  in  Complex  Environ- 
mental and  Biological  Samples. 
W90- 10221  5  A 

NATIONAL  IRRIGATION  BOARD,  NAIROBI 

(KENYA). 

Small  Holder  Irrigated  Cane  in  the  Kano  Plains 

of  Kenya. 

W90-09581  3F 
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NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  MIAMI,  FL.  ATLANTIC 
OCEANOGRAPHIC  AND 
METEOROLOGICAL  LABS. 

Boundary   Layer   Structure   and   Dynamics   in 
Outer  Hurricane  Rainbands.  Part  1:  Mesoscale 
Rainfall  and  Kinematic  Structure. 
W90-09808  2B 

Boundary   Layer   Structure   and   Dynamics   in 
Outer  Hurricane  Rainbands.  Part  II:  Downdraft 
Modification  and  Mixed  Layer  Recovery. 
W90-09809  2B 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  SILVER  SPRING,  MD. 
AIR  RESOURCES  LAB. 

Global  Monitoring  at  the  United  States  Baseline 
Stations  with  Emphasis  on  Precipitation  Chemis- 
try Measurements. 
W90-09724  2B 

NATIONAL  PARK  SERVICE,  FORT  COLLINS, 
CO.  WATER  RESOURCES  DIV. 

Water   Pollution   Mitigation   in   Two   National 
Park   Service  Units  Affected  by  Energy   and 
Mining  Activities. 
W90- 10081  5G 

NATIONAL  SEVERE  STORMS  PROJECT, 
KANSAS  CITY,  MO. 

Operational      Demonstration     of     Monitoring 
Snowpack  Conditions  Utilizing  Digital  Geosta- 
tionary Satellite  Data  on  an  Interactive  Comput- 
er System. 
W90-10492  7B 

NATIONAL  SOIL  TILTH  LAB.,  AMES,  IA. 

Soil  Tilth:  A  Review  of  Past  Perceptions  and 

Future  Needs. 

W90- 10251  3F 

NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  SOLNA. 

Radionuclides  in  Benthic  Micro-Algae  (Radion- 

uklider  I  Bentiska  Kiselalger). 

W90-10061  5B 

NATIONAL  TAIWAN  UNIV.,  TAIPEI.  DEPT. 
OF  CTVIL  ENGINEERING. 

Real-Time  Operation  of  Tanshui  River  Reser- 
voirs. 
W90-09669  2E 

NATIONAL  TECHNICAL  INFORMATION 
SERVICE,  SPRINGFIELD,  VA. 

Polychlorinated     Biphenyls:     Occurrence     and 
Treatment  in  Municipal  and  Industrial  Wastes 
(Jan  77  -  Aug  89). 
W90- 10032  5D 


Geotextiles  (Jan  83  -  Sep  89). 
W90-10033 


8G 


Sewage  and  Industrial  Waste  Treatment:  Wet- 
lands (Jan  77  -  Dec  89). 
W90- 10034  5D 

Ozonation  Used  in  Water  and  Sewage  Treat- 
ment (Jan  70  -  Mar  90). 
W90-10035  5D 

Sewage  Treatment  Costs  and  Economics  (Jan  79 

-  Jun  87). 

W90- 10036  5D 

Department  of  Defense  Installation  Restoration 
Program:  Remedial  Action  on  Waste  Disposal 
Sites  (Oct  80  -  Oct  89). 
W90-10037  5G 


Odor  Pollution  (Mar  77  -  Nov  89). 
W90- 10038 


5G 


Underwater  Construction  with  Concretes  (Jan 

70  -  Jul  89). 

W90- 10040  8F 

Toxic  Substances:  Effects  on  Fish  (Jan  78  -  Jul 

89). 

W90-10041  5C 

Anion  Exchange  Resins:  Structure,  Formulation, 

and  Applications  (Jan  77  -  Jul  89). 

W90- 10042  5F 

Bioindicators  of  Marine  Pollution  (Jan  74  -  Jul 

89). 

W90- 10043  5  A 

Dredging:  Technology  and  Environmental  As- 
pects (Jan  78  -  Dec  88). 
W90- 10044  8H 

Sludge     Dewatering:     Industrial     Wastes    and 

Sewage  (Jul  85  -  Dec  88). 

W90- 10045  5D 


Acid  Mind  Drainage  (Jan  77  -  Jan  89). 
W90-10046 


5B 


Water   Pollution   Effects   of  Metals   on   Fresh 

Water  Fish  (Jan  70  -  Dec  88). 

W90- 10047  5C 

Water       Treatment       Facilities       (Excluding 
Wastewater  Facilities)  (Jan  77  -  Dec  88). 
W90-10048  5F 

Heavy   Metals  in  Drinking  Water:   Standards, 

Sources,  and  Effects  (Jan  77  -  Dec  88). 

W90- 10049  5B 

Sewage  Sludge  Treatment  by  Composting  (Jan 

70  -  May  89). 

W90- 10052  5D 

Metals  Recovery  from  Wastes  (Jun  70  -  Apr  88). 
W90-10053  5D 

Wastewater  Treatment:  Lagoons  (Jan  77  -  May 

89). 

W90-10054  5D 


Deep  Well  Disposal  (Jan  76  -  May  89). 
W90- 10055 


5E 


Sludge    Dewatering:    Sewage    and    Industrial 

Wastes  (Jan  78  -  Apr  89). 

W90- 10056  5D 


Leachate  Treatment  (Jan  77  -  Apr  89). 
W90- 10057 


5D 


Biodeterioration  of  Oil  Spills  (Jan  70  -  Apr  89). 
W90-10058  5G 

Radioactive  Contamination  and  Radionuclide 
Migration  in  Groundwater  (Jan  70  -  May  89). 
W90- 10059  5B 

Metals  Recovery  from  Wastes  (May  88  -  Dec 

89). 

W90- 10060  5D 


Leachate  Treatment  (Jan  72  -  Apr  89). 
W90- 10064 


5D 


Sewage  Treatment  Costs  and  Economics  (Jul  87 

-  Jul  89). 

W90- 10039  5D 


Metals  Recovery  from  Wastes  (Jan  77  -  Apr  89). 
W90- 10065  5D 

Sewage  Sludge  Pretreatment  and  Disposal  (Mar 

88  -  Apr  89). 

W90-10066  5D 

Liners  for  Waste  Disposal  and  Waste  Storage 

Facilities  (Jan  76  -  Apr  89). 

W90- 10067  5E 


NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO). 

Aquifer  Contamination  and  Restoration  at  thi 

Gloucester  Landfill,  Ontario,  Canada. 

W90- 10522  51 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  LAKES 
RESEARCH  BRANCH. 

Distribution    Patterns   of  Oligochaetes   in   th 

English  Lake  District. 

W90-10258  21 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  RTVERS 
RESEARCH  BRANCH. 

Hydrological  Modeling  of  Acidified  Canadia 

Watersheds. 

W90-09641  51 

NATIONAL  WEATHER  SERVICE, 
ANACHORAGE,  AK.  ALASKAN  RIVER 
FORECAST  CENTER. 

Forecast  Procedure  For  Jokulhlaups  on  Snoi 

River  in  Southcentral  Alaska. 

W90- 10488  4i 

NATIONAL  WILDLIFE  RESEARCH  CENTRE 
OTTAWA  (ONTARIO). 

Impacts  of  Acid  Rain  on  Aquatic  Birds. 
W90-09723  5' 

NATIONALE  GENOSSENSCHAFT  FUER  DIE 
LAGERUNG  RADIOAKTTVER  ABFAELLE, 
BADEN  (SWITZERLAND). 

Treatment    of  Uncertainties   in    Ground-wat< 

Flow  Modeling  in  the  Swiss  Radioactive  Was 

Program. 

W90-10407  5 

NATURE  CONSERVANCY  COUNCIL, 
PETERBOROUGH  (ENGLAND). 

Conservation  of  British  North  Sea  Estuarie 
W90-09693  2 

NEBRASKA  UND7.,  LINCOLN.  DEPT.  OF 
AGRONOMY. 

Nitrogen  Management  and  Nitrification  Inhil 
tor  Effects  on  Nitrogen- 15  Urea:  I.  Yield  at 
Fertilizer  Use  Efficiency. 
W90- 10249  5 

Nitrogen  Management  and  Nitrification  Inhil 
tor  Effects  on  Nitrogen- 15  Urea:  II.  Nitrogi 
Leaching  and  Balance. 
W90-10250  5 

NEBRASKA  UNIV.,  LINCOLN.  WATER 
RESOURCES  CENTER. 

Fiscal   Year   1988   Program   Report  (Nebrasl 

Water  Center). 

W90-09560  9 

NEDERLANDS  INST.  VOOR  ONDERZOEK 
DER  ZEE,  TEXEL. 

Phosphorus  Budget  of  the  Marsdiep  Tidal  Bas 

(Dutch  Wadden  Sea)  in  the  Period  1950-198 

Importance  of  the   Exchange   with   the  Nor 

Sea. 

W90-09685  5 

NEVADA  UNIV.,  RENO.  DESERT  RESEARC 
INST. 

Determination  of  Hydraulic  Conductivity  ai 
Porosity  Logs  in  Wells  with  a  Disturbed  Ann 
lus. 

W90- 10277  '' 
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4EV ADA  UNIV.  SYSTEM,  RENO.  WATER 
IESOURCES  CENTER. 

Hydrologic  Monitoring  of  Subsurface  Flow  and 
Groundwater  Recharge  in  a  Mountain  Water- 
shed. 
W90- 10463  2F 

4EW  ENGLAND  UNIV.,  BIDDEFORD,  ME. 
)IV.  OF  LIFE  SCIENCES. 

Determination  of  Hazardous  Waste  Concentra- 
tion as  a  Result  of  Accidental  Discharge. 
W9O-10127  5B 

Use  of  Wetlands  for  Wastewater  Treatment. 
W90-10131  5D 

•JEW  JERSEY  INST.  OF  TECH.,  NEWARK. 
)EPT.  OF  CTVLL  AND  ENVIRONMENTAL 
ENGINEERING. 

Granular  Activated  Carbon  in  Water  Treatment. 
W90-10129  5F 

"JEW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 
)EPT.  OF  AGRONOMY  AND 
LORTICULTURE. 

Deficit  Irrigation  Effects  on  Head  Cabbage  Pro- 
duction. 
W9O-09706  3F 

TOW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 
3EPT.  OF  CIVIL  ENGINEERING. 

Changes  in  Soil  Properties  under  Intermittent 

Water  Application. 

W9O-09783  3F 

WW  SOUTH  WALES  DEPT.  OF  PUBLIC 
WORKS,  ASHFIELD  (AUSTRALIA). 

Upgrading  of  Dams  in  New  South  Wales. 
W90-09643  8A 

SEW  YORK  MEDICAL  COLL.,  NY.  DEPT.  OF 
MICROBIOLOGY. 

Polychlorobiphenyl  (PCB)  Congeners  in  Striped 
Bass  (Morone  saxatilis)  from  Marine  and  Estua- 
rine  Waters  of  New  York  State  Determined  by 
Capillary  Gas  Chromatography. 
W90-09595  5A 

NEW  YORK  STATE  DEPT.  OF 
ENVIRONMENTAL  CONSERVATION, 
ALBANY. 

New    York    State    Self-Help    Support    System 
Technical   Assistance   as   a   Method   to   Solve 
Wastewater  Treatment  Problems. 
W90-09910  5D 


Ice  Jam  Flooding  ■ 
State's  Involvement. 
W90- 10443 


Evolution  of  New  York 


6F 


NEW  YORK  UNIV.  MEDICAL  CENTER,  NY. 
INST.  OF  ENVIRONMENTAL  MEDICINE. 

Landfill  Leachate:  A  Study  of  Its  Anaerobic 
Mineralization  and  Toxicity  to  Methanogenesis. 
W9O-096OO  5B 

NEWCASTLE  UNIV.  (AUSTRALIA).  DEPT.  OF 
CHEMISTRY. 

Labile  Metal  Content  of  Sediments:  Fractiona- 
tion Scheme  Based  on  Ion-Exchange  Resins. 
W90-09650  5A 

NEWCASTLE  UNIV.  (AUSTRALIA).  DEPT.  OF 
CIVIL  ENGINEERING. 

Estimation  of  Runoff-Routing  Model  Parameters 

Using  Incompatible  Storm  Data. 

W90-09793  2A 

NEWCASTLE  UPON  TYNE  UNIV. 
(ENGLAND).  DEPT.  OF  CIVIL 
ENGINEERING. 

Flow  Processes  and  Data  Provision  for  Channel 

Flow  Models. 

W90- 10340  2  J 


NEWCASTLE  UPON  TYNE  UNIV. 
(ENGLAND).  DEPT.  OF  MECHANICAL 
ENGINEERING. 

Surge     Shaft     Stability     for     Pumped-Storage 

Schemes. 

W90-10108  8A 

NORSK  HYDROTEKNISK  LAB., 
TRONDHEIM. 

Effects  of  Seasonally  Frozen  Ground  in  Snow- 
melt  Modeling. 
W90- 10470  2E 

NORSK  INST.  FOR  VANNFORSKNING, 
OSLO. 

Effect  of  Acid  Deposition  on  Cation  Fluxes  in 

Artificially   Acidified   Catchments   in   Western 

Norway. 

W90- 10240  5C 

NORTH  CAROLINA  DEPT.  OF  NATURAL 
RESOURCES  AND  COMMUNITY 
DEVELOPMENT,  RALEIGH.  DIV.  OF  WATER 
RESOURCES. 

Overview  of  North  Carolina's  Aquatic  Weed 

Control  Program. 

W90-10014  4A 

Chemical  and  Physical  Management  of  Aquatic 
Weeds  in  Municipal  Water  Supply  Reservoirs 
and  Other  Impoundments. 
W90- 10026  4A 

NORTH  CAROLINA  DIV.  OF  HEALTH 
SERVICES,  RALEIGH.  PUBLIC  HEALTH 
PEST  MANAGEMENT  BRANCH. 

Bacillus  thuringiensis  var.   Israelensis  (Bti)  for 

Larval  Mosquito  Control. 

W90-10025  4A 

NORTH  CAROLINA  DIV.  OF  HEALTH 
SERVICES,  WINSTON-SALEM.  PUBLIC 
HEALTH  PEST  MANAGEMENT  BRANCH. 

Overview  of  Impoundment  and  Mosquito  Man- 
agement Programs  in  North  Carolina. 
W90-10019  4A 

Monitoring  Techniques  for  Mosquitoes  Associ- 
ated with  Impoundments. 
W90- 10029  4A 

NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  CROP  SCIENCE. 

Biological  Control  of  Aquatic  Weeds  with  In- 
sects. 
W90- 10022  4A 

NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  ENTOMOLOGY. 

Mosquitoes  Associated  with  Impoundments:  A 

Review  of  Their  Biology. 

W90- 10028  2H 

NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  FORESTRY. 

Biological    Control   of  Aquatic   Weeds   Using 

Fish. 

W90-10023  4A 

NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  MARINE,  EARTH  AND 
ATMOSPHERIC  SCIENCES. 

Dynamic  Chemical  Characterization  of  Montane 

Clouds. 

W90-102U  2B 

NORTH  CAROLINA  WATER  RESOURCES 
RESEARCH  INST.,  RALEIGH. 

Managing     Public     Water     Supplies     During 
Droughts,  Experiences  in  the  United  States  in 
1986  and  1988. 
W90-09513  3D 

Historical  Account  of  Public  Water  Supplies  in 

North  Carolina. 

W90-09546  5F 


NORTHERN  ENVIRONMENTAL 
CONSULTANTS  LTD.,  CONSETT  (ENGLAND). 

Enteromorpha  as  a  Monitor  of  Heavy  Metals  in 

Estuaries. 

W90-09691  5  A 

NORTHERN  FOREST  RESEARCH  CENTRE, 
EDMONTON  (ALBERTA). 

Fate  of  Glyphosate  in  a  Canadian  Forest  Water- 
shed: 1.  Aquatic  Residues  and  Off-Target  De- 
posit Assessment. 
W90-09606  5B 

Fate  of  Glyphosate  in  a  Canadian  Forest  Water- 
shed: 2.  Persistence  in  Foliage  and  Soils. 
W90-09607  5B 

NORTHROP  SERVICES,  INC.,  CORVALLIS, 
OR. 

Factors   Contributing   to   Differences   in   Acid 
Neutralizing    Capacity    Among    Lakes    in    the 
Western  United  States. 
W90-10095  2H 

NORTHROP  SERVICES,  INC.,  RESEARCH 
TRIANGLE  PARK,  NC. 

Development  and  Evaluation  of  an  Acid  Pre- 
cipitation Monitor  for  Fractional  Event  Sam- 
pling with  Capability  for  Real-Time  pH,  and 
Conductivity  Measurement. 
W90- 10209  7B 

NOTTINGHAM  UNIV.  (ENGLAND).  DEPT. 
OF  PHYSIOLOGY  AND  ENVIRONMENTAL 
SCIENCE. 

Wet,  Occult  and  Dry  Deposition  of  Pollutants 

on  Forests. 

W90-09709  5B 

NRA  (ANGLIAN  REGION)  MARINE 
LABORATORY,  AQUA  HOUSE,  HARVEY 
STREET,  LINCOLN,  LN1  1TF,  ENGLAND. 

Humber  Estuary-A  Case  Study. 

W90-09692  5B 

NUCLEAR  REGULATORY  COMMISSION, 
WASHINGTON,  DC.  DIV.  OF  WASTE 
MANAGEMENT. 

Validation  of  Stochastic  Flow  and  Transport 
Models  for  Unsaturated  Soils:  Field  Study  and 
Preliminary  Results. 
W90-10418  5G 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
ENGINEERING  PHYSICS  AND 
MATHEMATICS  DIV. 

Deterministic  Methods  for  Sensitivity  and  Un- 
certainty   Analysis    in    Large    Scale    Computer 
Models. 
W90-10411  7C 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
ENVIRONMENTAL  SCIENCES  DIV. 

Carbon  Isotope  Mass  Transfer  as  Evidence  for 

Contaminant  Dilution. 

W90-09860  5B 

OAK  RIDGE  NATIONAL  LAB.,  TN.  HEALTH 
AND  SAFETY  RESEARCH  DIV. 

Chlorination,  Water  Hardness  and  Serum  Cho- 
lesterol in  Forty-six  Wisconsin  Communities. 
W90-09739  5F 

OHIO  STATE  UNIV.,  COLUMBUS.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Sanitary  Surveys  for  Small  Rural  Communities. 
W90-09911  5D 
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OHIO  STATE  UNIV.,  COLUMBUS.  DEPT.  OF  AGRONOMY. 


OHIO  STATE  UNTV.,  COLUMBUS.  DEPT.  OF 
AGRONOMY. 

Influence  of  25  Years  of  Continuous  Corn  Pro- 
duction by  Three  Tillage  Methods  on   Water 
Infiltration  for  Two  Soils  in  Ohio. 
W90-09749  2G 

OHIO  STATE  UNTV.,  COLUMBUS.  WATER 
RESOURCES  CENTER. 

Fiscal  Year  1988  Program  Report  (Ohio  Water 

Resources  Center). 

W90-09519  9D 

OKLAHOMA  STATE  UNIV.,  STILLWATER. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Solute  Transport  by  a  Volatile  Solvent. 

W90- 10281  5B 

OKLAHOMA  UNTV.,  NORMAN.  DEFT.  OF 
CTVIL  ENGINEERING  AND 
ENVIRONMENTAL  SCIENCE. 

Treatment  of  Chlordane-Contaminated  Water 
by  the  Activated  Rotating  Biological  Contactor. 
W90-10198  5F 

OLD  DOMINION  UNIV.,  NORFOLK,  VA. 
DEPT.  OF  BIOLOGICAL  SCIENCES. 

Copper-Induced  Production  of  Copper-Binding 
Supernatant  Proteins  by  the  Marine  Bacterium 
Vibrio  alginolyticus. 
W90-09630  5B 

ONDO  STATE  UNIV.,  ADO-EKITI  (NIGERIA). 
DEPT.  OF  GEOGRAPHY. 

Sediment  Delivery  Ratio  Prediction  Equations 

for  Short  Catchment  Slopes  in  a  Humid  Tropical 

Environment. 

W90-09800  2J 

ONTARIO  MINISTRY  OF  NATURAL 
RESOURCES,  PICTON.  LAKE  ONTARIO 
FISHERIES  UNIT. 

Alternative    Approaches    in    Predicting    Trout 
Populations  from  Habitat  in  Streams. 
W90-10010  81 

OPERATIONS  RESEARCH  GROUP, 
BARODA,  INDIA. 

Irrigation  Management  and  Scheduling:  Study 

of  an  Irrigation  System  in  India. 

W90-10373  3F 

ORANGE  FREE  STATE  UNTV., 
BLOEMFONTEIN  (SOUTH  AFRICA). 

Canopy    Surface    Conductance    of   Unstressed 
Wheat  and  Its  Weather  Dependence. 
W90-09754  2D 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  AGRICULTURAL  AND  RESOURCE 
ECONOMICS. 

Managing  Groundwater  Pollution  from  Agricul- 
ture Related  Sources:  An  Economic  Analysis. 
W90-09516  6B 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  ATMOSPHERIC  SCIENCES. 

Mid-Latitude  Northern  Hemisphere  Background 
Sulfate  Concentration  in  Rainwater. 
W90-10169  2B 

OREGON  STATE  UNIV.,  CORVALLIS.  OAK 
CREEK  LAB.  OF  BIOLOGY. 

Multi-Steady-State  Toxicant  Fate  and  Effect  in 

Laboratory  Aquatic  Ecosystems. 

W90-10141  5C 

OREGON  STATE  UNIV.,  CORVALLIS. 
WATER  RESOURCES  RESEARCH  INST. 

Fiscal    Year    1988    Program    Report    (Oregon 
Water  Resources  Research  Institute). 
W90-09548  9D 

ORGANIZATION  FOR  ENGINEERING 
GEOLOGY  AND  HYDROGEOLOGY,  KOSICE 
(CZECHOSLOVAKIA). 

Mass  Transfer  of  Ion-Exchanging  Pollutants  in 

Groundwater. 

W90-10506  5B 


PACIFIC  GAS  AND  ELECTRIC  CO.,  SAN 
RAMON,  CA.  RESEARCH  AND 
DEVELOPMENT  DEPT. 

Mitigation  for  Impacts  to  Riparian  Vegetation 

on  Western  Montane  Streams. 

W90- 10006  5G 

PACIFIC  NORTHWEST  FOREST  AND 
RANGE  EXPERIMENT  STATION,  COLLEGE, 
AK.  INST.  OF  NORTHERN  FORESTRY. 

Seasonal  Snow  and  Aufeis  in  Alaska's  Taiga. 
W90- 10445  2C 

PACIFIC  NORTHWEST  FOREST  AND 
RANGE  EXPERIMENT  STATION, 
CORVALLIS,  OR.  FORESTRY  SCIENCES 
LAB. 

Pattern  and  Origin  of  Stepped-Bed  Morphology 

in  High-Gradient  Streams,   Western  Cascades, 

Oregon. 

W90-10178  2J 

PACIFIC  SOUTHWEST  FOREST  AND  RANGE 
EXPERIMENT  STATION,  BERKELEY,  CA. 

Factors  Influencing  the  Quality  of  Snow  Pre- 
cipitation  and   Snow   Throughfall   at   a   Sierra 
Nevada  Site. 
W90- 10456  2C 

Water  Flow  Rates,  Porosity,  and  Permeability  in 

Snowpacks  in  the  Central  Sierra  Nevada. 

W90- 10475  2C 

Measurements  of  Snow  Layer  Water  Retention. 
W90- 10477  7B 

PACIFIC  SOUTHWEST  FOREST  AND  RANGE 
EXPERIMENT  STATION,  SODA  SPRINGS, 
CA.  CENTRAL  SIERRA  SNOW  LAB. 

In  Situ  Electrical  Measurements  of  Snow  Wet- 
ness in  a  Deep  Snowpack  in  the  Sierra  Nevada 
Zone  of  California. 
W90- 10476  7B 

PAPADOPULOS  (S.S.)  AND  ASSOCIATES, 
INC.,  ROCKVILLE,  MD. 

Effectiveness  of  Hydraulic  Methods  for  Control- 
ling Groundwater  Contamination. 
W90-10521  5G 

PARIS-11  UNIV.,  ORSAY  (FRANCE).  LAB. 
D'HYDROLOGIE  ET  DE  GEOCHEMIE 
ISOTOPIQUE. 

Geochemical  and  Isotopic  Study  of  Groundwat- 
er Flow  Paths  in  a  Volcanic  Area  under  Semi- 
arid  Climatic  Conditions  (Exemple  d'Etude 
Geochimique  et  Isotopique  de  Circulations 
Aquiferes  en  Terrain  Volcanique  sous  Climat 
Semi-aride). 
W90-09794  2F 

Simulation  of  the  Transport  of  the  C-14  in  the 
Total  Dissolved  Inorganic  Carbon  (DIC)  in 
Confined  Aquifers  Using  a  Convective-Disper- 
sive  Approach  (Simulation  du  Transport  du  Car- 
bone  14  du  CITD  dans  le  Aquifers  Captifs  par 
une  Approche  Convecto-Dispersive). 
W90-09958  2F 

PARIS-7  UNIV.  (FRANCE).  LAB.  DE 
PHYSICO-CHIMIE  DE  L'ATMOSPHERE. 

Solubility   of  Major   Species   in    Precipitation: 

Factors  of  Variation. 

W90-10210  2K 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  BREAZEALE  NUCLEAR  REACTOR. 

Survey  of  Applications  of  Non-Radioactive  but 
Neutron  Activatable  Groundwater  Tracers. 
W90-09988  7B 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  AGRICULTURAL 
ECONOMICS  AND  RURAL  SOCIOLOGY. 

Cross  Compliance  and  Water  Quality   Protec- 
tion. 
W90- 10229  5G 


PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  AGRICULTURAL 
ENGINEERING. 

Content  and  Fractionation  of  Heavy  Metals  ii 

Water  Treatment  Sludges. 

W90-10197  51 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  AGRONOMY. 

Soil  Nitrate  Accumulations  Following  Nitrogen 

Fertilized  Corn  in  Pennsylvania. 

W90-10187  51 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITI 
PARK.  DEPT.  OF  GEOSCIENCES. 

Influence  of  Temperature  on  Ion  Adsorption  b; 

Hydrous  Metal  Oxides. 

W90-09868  21 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  ENVIRONMENTAL  RESOURCES 
RESEARCH  INST. 

Fiscal  Year  1988  Program  Report  (Pennsylvani 
Center  for  Water  Resources  Research). 
W90-09522  91 

PENNSYLVANIA  STATE  UNIV.,  UNTVERSIT 
PARK.  SCHOOL  OF  FOREST  RESOURCES. 

One-Time-Dormant  Season  Application  of  Ge 

Well  Brine  on  Forest  Land. 

W90-10192  51 

PLYMOUTH  MARINE  LAB.  (ENGLAND). 

Solubility  of  Volatile  Electrolytes  in  Multicon 
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TECHNISCHE  UNIV.  BERLIN  (GERMANY, 
F.R.).  DEPT.  OF  HYGIENE. 

Bulking  Sludge  Causing  Bacteria  from  Sewage 
Treatment  Plants:  II.  Growth  Physiology  of  Fil- 
amentous Bacteria  (Blahschlamm  verursachende 
Bakterien  aus  Klaranlagen.  II.  Wachstumsphy- 
siologie  fadenformiger  Bakterien). 
W90- 10206  5D 

TEL-AVIV  UNIV.  (ISRAEL).  DEPT.  OF 
GEOPHYSICS  AND  PLANETARY  SCIENCES. 

Contribution  of  Sulfate  and  Desert  Aerosols  to 
the  Acidification  of  Clouds  and  Rain  in  Israel. 
W90-10168  5B 


TENNESSEE  UNIV.,  KNOXVILLE.  CENTER 
FOR  ENVIRONMENTAL  BIOTECHNOLOGY. 

Ecological  Fate,  Effects  and  Prospects  for  the 
Elimination   of  Environmental   Polychlorinated 
Biphenyls  (PCBs). 
W90-10143  5C 

TENNESSEE  UNIV.,  KNOXVILLE.  DEPT.  OF 
MATHEMATICS. 

Toxicant-Induced  Mortality  in  Models  of  Daph- 

nia  Populations. 

W90-10139  5C 

TENNESSEE  UNIV.,  KNOXVILLE.  DEPT.  OF 
MICROBIOLOGY. 

Dynamic  Interactions  of  Pseudomonas  aerugin- 
osa and  Bacteriophages  in  Lake  Water. 
W90- 10303  2H 

TENNESSEE  VALLEY  AUTHORITY,  MUSCLE 
SHOALS,  AL.  DIV.  OF  WATER  RESOURCES. 

Association   of  Aquatic   Plants   and   Mosquito 

Production  in  Impoundments. 

W90-10012  4A 

Overview  of  TVA  Aquatic  Plant  Management 

Program. 

W90- 10020  4A 

Low  Level  Remote  Sensing  of  Aquatic  Weeds. 
W90-10030  7B 

TERRA  THERMA,  INC.,  DENVER,  CO. 

Hydrological  and  Ecological  Processes  in  a  Col- 
orado, Rocky  Mountain  Wetland:  Case  Study. 
W90-10444  6G 

TEXAS  A  AND  M  UNTV.,  COLLEGE 
STATION.  DEPT.  OF  CIVIL  ENGINEERING. 

Economic  Evaluation  of  Urban  Flood  Damage 

Reduction  Plans. 

W90-10117  6C 

TEXAS  A  AND  M  UNTV.,  COLLEGE 
STATION.  DEPT.  OF  SOIL  AND  CROP 
SCIENCES. 

Effects  of  Flurprimidol,   Mefluidide,   and  Soil 
Moisture  on  St.  Augustinegrass  Evapotranspira- 
tion  Rate. 
W90-09605  3F 

TEXAS  A  AND  M  UNTV.,  COLLEGE 
STATION.  WATER  RESOURCES  INST. 

Fiscal  Year  1988  Program  Report  (Texas  Water 

Resources  Institute). 

W90-09561  9D 

TEXAS  TECH  UNTV.,  LUBBOCK.  DEPT.  OF 
AGRONOMY,  HORTICULTURE,  AND 
ENTOMOLOGY. 

Cotton    Management    Strategies    for    a    Short 

Growing  Season  Environment:  Water-Nitrogen 

Considerations. 

W90-09585  3F 

TEXAS  UNIV.  AT  ARLINGTON.  DEPT.  OF 
GEOLOGY. 

Evolution  of  a  Plio-Pleistocene  Volcanogenic- 
Alluvial    Fan:    The    Puye    Formation,    Jemez 
Mountains,  New  Mexico. 
W90-10177  2J 

TEXAS  UNTV.  AT  AUSTIN.  BUREAU  OF 
ECONOMIC  GEOLOGY. 

Vadose-zone  Recharge  and  Weathering  in  an 
Eocene  Sand  Deposit,  East  Texas,  U.S.A. 
W90-09795  2F 

TEXAS  UNIV.,  AUSTIN.  DEPT.  OF  CIVIL 
ENGINEERING. 

Land  Disposal  of  Hazardous  Wastes. 
W90-09833  5E 

THAMES  WATER  AUTHORITY,  READING 
(ENGLAND).  RIVERS  DIV. 

Alternative  Channelization  Procedures. 

W90- 10002  4A 


TOHOKU  UNIV.,  SENDAI  (JAPAN). 
BIOLOGICAL  INST. 

Ecology  of  Some  Ricefields  in  Japan  as  Exem- 
plified by  Some  Benthic  Fauna,  with  Notes  on 
Management. 
W90-09699  5E 

TOKYO  METROPOLITAN  UNIV.  (JAPAN). 
DEPT.  OF  INDUSTRIAL  CHEMISTRY. 

Chemiluminescence  Sensor  with  Uranine  Immo- 
bilized on  an  Anion-Exchange  Resin  for  Moni- 
toring Free  Chlorine  in  Tap  Water. 
W90-09626  5F 

TOKYO  UNIV.  (JAPAN).  DEPT.  OF 
GEOGRAPHY. 

Long-term  Variability  of  the  Tropical  African 
Rainbelt  and  Its  Relation  to  Rainfall  in  the  Sahel 
and  Northern  Kalahari. 
W90-09803  2B 

TOKYO  UNIV.  OF  FISHERIES  (JAPAN). 

Light  Conditions  and  Photosynthetic  Productiv- 
ity of  Ice  Algal  Assemblages  in  Lake  Saroma, 
Hokkaido. 
W90-09621  2H 

TOLEDO  UNIV.,  OH.  DEPT.  OF  CIVIL 
ENGINEERING. 

Hazardous  Waste. 

W90-10125  5D 

Penetration  Model  Parameter  Estimation  from 

Dynamic  Permeability  Measurements. 

W90- 10246  2G 

TRIANGLE  LTD.  (ZIMBABWE). 
AGRICULTURAL  DIV. 

Reticulation  of  Ethanol  Stillage  through  Irriga- 
tion Systems  and  Its  Use  for  Fertilisation  of 
Sugarcane  in  Zimbabwe. 
W90-09565  3C 

TROMSOE  UNTV.  (NORWAY).  INST.  FOR 
BIOLOGI  OG  GEOLOGI. 

Calculating  the  Load  of  Organic  Carbon  to  the 
Aphotic  Zone  in  Eutrophicated  Coastal  Waters. 
W90-10242  5B 

TULSA  UNIV.,  OK.  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

Models   for   Predicting   Benthic   Macroinverte- 

brate     Habitat     Suitability     Under     Regulated 

Flows. 

W90- 10007  2H 

UNTVERSIDADE  ESTADUAL  PAULISTA, 
BOTUCATU  (BRAZIL).  FACULDADE  DE 
CIENCIAS  AGRONOMICAS. 

Runoff  Hydrograph   Analysis   in   Agricultural 

Watersheds  by  Oxygen- 18. 

W90-09981     '  7B 

UNTVERSIDADE  FEDERAL  DO  CEARA, 
FORTALEZA  (BRAZIL).  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Modelling  the  Effect  of  Depth  on  Furrow  Infil- 
tration. 
W90-10120  3F 

UNTVERSIDADE  NOVA  DE  LISBOA 
(PORTUGAL).  ENVIRONMENTAL  SYSTEMS 
ANALYSIS  GROUP. 

Environmental   Support   System   for   Estuarine 

Water-Quality  Management. 

W90-09674  5G 

UNIVERSITA  CATTOLICA  DEL  SACRO 
CUORE,  PIACENZA  (ITALY).  FACOLTA  DI 
AGRARIA. 

Pesticide  Residues  in  the  Po  River  Watershed: 
Application  of  a  Mathematical  Model. 
W90-09717  5B 
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UNTVERSFTY  OF  EAST  ANGLIA,  NORWICH 
(ENGLAND).  SCHOOL  OF  DEVELOPMENT 
STUDIES. 

Resource  Use  in  Intercropping  Systems. 
W90-09576  3F 

UNTVERSITY  OF  EAST  ANGLIA,  NORWICH 
(ENGLAND).  SCHOOL  OF 
ENVraONMENTAL  SCIENCES. 

Mathematical  Models  of  Channel  Morphology. 
W90-10339  2J 

UNIVERSnT  OF  NEW  ENGLAND, 
ARMIDALE  (AUSTRALIA).  DEFT.  OF 
AGRICULTURAL  ECONOMICS  AND 
BUSINESS  MANAGEMENT. 

Possibilities  for  Modifying  Crop  and  Soil  Man- 
agement Practices  to  Maximize  Production  per 
Unit  Rainfall. 
W90-09823  3F 

UNTVERSITY  OF  PETROLEUM  AND 
MINERALS,  DHAHRAN  (SAUDI  ARABIA). 
DEPT.  OF  ECONOMICS. 

Water  Use  in  Saudi  Arabia:  Problems  and  Policy 

Implications. 

W90-09671  6D 

UNrvERsrry  of  south  Florida,  tampa. 

DEPT.  OF  CHEMISTRY. 

Toxic  Spill  Index  (Emergency  Response  Index). 
W90-10183  5B 

UNTVERSnT  OF  SOUTHERN  CALIFORNIA, 
LOS  ANGELES.  DEPT.  OF  CIVIL 
ENGINEERING. 

Subsurface  Migration  of  Hazardous  Wastes. 
W90-09836  5B 

Introduction. 

W90-09837  5B 

Composition  of  Hazardous  Wastes. 

W90-09838  5A 

Microbiology  of  Subsurface  Wastes. 
W90-09840  5B 

Chemical  and  Physical  Alteration  of  Wastes  and 

Leachates. 

W90-09841  5B 

UNIVERSITY  OF  SOUTHWESTERN 
LOUISIANA,  LAFAYETTE.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Design  of  Small  Community  Sewage  Systems 

with  Microcomputers. 

W90-09935  5D 

UNIVERSITY  OF  WESTERN  ONTARIO, 
LONDON.  GEOTECHNICAL  RESEARCH 
CENTRE. 

Laboratory  Determination  of  Chloride  Diffusion 

Coefficient  in  an  Intact  Shale. 

W90-10171  5B 

UNOCAL  CORP.,  BREA,  CA.  SCIENCE  AND 
TECHNOLOGY  DIV. 

Geochemistry  of  Organic  Acids  in  Subsurface 

Waters. 

W90-09859  2K 

UPPSALA  UNIV.  (SWEDEN).  DEPT.  OF 
HYDROLOGY. 

Conclusions  from  a  Ten  Year  Study  of  Oxygen- 
18  in  Precipitation  and  Runoff  in  Sweden. 
W90-09985  2A 

UPPSALA  UNIV.  (SWEDEN). 
LIMNOLOGISKA  INSTITUTIONEN. 

Distribution   of  Free-Swimming   Macroinverte- 
brates  in  Acidic  Lakes  of  Maine:  The  Role  of 
Fish  Predation. 
W90-09764  2H 


UTAH  AGRICULTURAL  EXPERIMENT 
STATION,  LOGAN.  INTERNATIONAL 
IRRIGATION  CENTER. 

Crop  Yield:  Economic  Considerations  of  Deficit 

Irrigation. 

W90-10119  3F 

UTAH  BUREAU  OF  WATER  POLLUTION 
CONTROL,  SALT  LAKE  CITY. 

Ground  Water  Quality  Protection,  Mining,  and 

Mining  Facilities  in  Utah. 

W90- 10094  5G 

UTAH  POWER  AND  LIGHT  CO.,  SALT  LAKE 
CITY. 

Challenge  in  Water  Supply  Planning:  Achieving 
a  Balance  Between  Industry  Needs  and  Agricul- 
ture in  Emery  County,  Utah. 
W90- 10093  6D 

VALTION  TEKNILLINEN 
TUTKTMUSKESKUS,  ESPOO  (FINLAND). 
REAKTORILABORATORIO. 

Mathematical  Models  within  River  Basin  Man- 

agement-An  Overview. 

W90-09768  6A 

VANDERBILT  UNrV.,  NASHVILLE,  TN. 
DEPT.  OF  CHEMISTRY. 

Soil  Clean  Up  by  in-situ  Surfactant  Flushing:  III. 

Laboratory  Results. 

W90-09675  5G 

VANDERBILT  UNIV.,  NASHVILLE,  TN. 
DEPT.  OF  ENVIRONMENTAL  AND  WATER 
RESOURCES  ENGINEERING. 

Quantitative     Structure-Activity     Relationship 
Models  for  Predicting  Aqueous  Solubility:  Com- 
parison of  Three  Major  Approaches. 
W90-09882  2K 

VIKRAM  UNTV.,  UJJATN  (INDIA).  SCHOOL 
OF  STUDIES  IN  ZOOLOGY. 

Sedimentation   Studies  on  Gandhisagar  Reser- 
voir. 
W90-09620  2J 

VILLANOVA  UNIV.,  PA.  DEPT.  OF 
BIOLOGY. 

Processes  of  Iron  and  Manganese  Retention  in 
Laboratory  Peat  Microcosms  Subjected  to  Acid 
Mine  Drainage. 
W90-10195  5B 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  CENTER  FOR 
ENVIRONMENTAL  AND  HAZARDOUS 
MATERIAL  STUDIES. 

Modeling  Multicomponent  Organic  Chemical 
Transport  in  Three-Fluid-Phase  Porous  Media. 
W90- 10279  5B 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  DEPT.  OF  CIVIL 
ENGINEERING. 

Effect   of  Boat   Holding   Tank   Chemicals   on 

Treatment  Plant  Performance. 

W90-10318  5D 

VIRGINIA  STATE  DEPT.  OF  HEALTH, 
RICHMOND.  BUREAU  OF  SEWAGE  AND 
WATER. 

Comparative  Study  of  Three  Soil  Absorption 
Trench  Designs  Installed  in  an  Illinoian  Till  Soil. 
W90-09945  5D 

VIRGINIA  UNIV.,  CHARLOTTESVILLE. 
DEPT.  OF  ENVIRONMENTAL  SCIENCES. 

Equilibrium  Models  in  Geomorphology. 

W90- 10337  2J 

VISVESVARAYA  REGIONAL  COLL.  OF 
ENGINEERING,  NAGPUR  (INDIA).  DEPT.  OF 
CIVIL  ENGINEERING. 

Water  Supply. 

W90-10105  5D 


VIZGAZDALKODASI  TUDOMANYOS 
KUTATO  INTEZET,  BUDAPEST  (HUNGARY). 

Determination  of  the  Flow  Regime  of  Quater- 
nary and  Pliocene  Layers  in  the  Great  Hungari- 
an Plain  (Hungary)  by  D,  0-18,  C-14  and  Noble 
Gas  Measurements. 
W90-09970  2F 

Simulation  of  Groundwater  Flow  and  Redox 

Processes  Around  Bank-Filtration  Wells. 

W90- 10507  2F 

Root  Zone's  Water-Nitrogen  Household  Model- 
ling for  Operational  Purposes  in  Hungary. 
W90-10514  2G 

VRANESH  AND  RAISCH,  BOULDER,  CO. 

Water   for   Mineral   Development:   Acquisition 

and  Development  of  the  Right. 

W90- 10092  6E 

VSESOYUZNYI  NAUCHNO- 

ISSLEDOVATEL'SKII  INST. 

GIDROGEOLOGII  I  INZHENERDOI 

GEOLOGII,  MOSCOW  (USSR). 

Prediction  of  Variations  in  Ground-Water  Qual- 
ity under  the  Influence  of  Pen  Sewage  Irriga- 
tion. 
W90- 10400  5B 

WAIKATO  UNIV.,  HAMILTON  (NEW 
ZEALAND).  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

Use  of  Instream  Habitat  Improvement  Method- 
ology in  Mitigating  the  Adverse  Effects  of  River 
Regulation  on  Fisheries. 
W90- 10004  81 

WASHINGTON  STATE  UNIV.,  PULLMAN. 
DEPT.  OF  AGRONOMY  AND  SOILS. 

Simplified  Soil-Water  Balance  Models  to  Predict 

Crop  Transpiration. 

W90-09813  3F 

WASHINGTON  STATE  UNIV.,  PULLMAN. 
DEPT.  OF  CTVIL  ENGINEERING. 

Biotransformation  of  Trichloroethane  (TCA)  in 

Groundwater. 

W90-10511  5G 

WASHINGTON  STATE  UNTV.,  PUYALLUP. 
WESTERN  WASHINGTON  RESEARCH  AND 
EXTENSION  CENTER. 

Cadmium  Buffering  Capacity  and  Accumulation 
in  Swiss  Chard  in  Some  Sludge-Amended  Soils. 
W90- 10248  5E 

WASHINGTON  UNIV.,  SEATTLE.  COLL.  OF 
FOREST  RESOURCES. 

Role  of  Snowcover  on  Diurnal  Nitrate  Concen- 
tration Patterns  in  Streamflow  From  a  Forested 
Watershed  in  the  Sierra  Nevada,  Nevada,  USA. 
W90- 10452  2K 

WASHINGTON  UNIV.,  SEATTLE.  DEPT.  OF 
ATMOSPHERIC  SCIENCES. 

Convective  and  Stratiform  Components  of  a 
Winter  Monsoon  Cloud  Cluster  Determined 
from  Geosynchronous  Infrared  Satellite  Data. 
W90-09804  2B 

WASHINGTON  UNIV.,  SEATTLE.  DEPT.  OF 
CIVIL  ENGINEERING. 

Constant-Capacitance     Surface     Complexation 

Model:  Adsorption  in  Silica-Iron  Binary  Oxide 

Suspensions. 

W90-09867  2K 
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WATERLOO  UNIV.  (ONTARIO).  DEPT.  OF 
CIVIL  ENGINEERING. 

Segregation    Potential--Pressure--Salinity    Rela- 
tionships   Near   Thermal    Steady    State    for    a 
Clayey  Silt. 
W90-10172  2G 

WATERLOO  UNIV.  (ONTARIO).  DEPT.  OF 
EARTH  SCIENCES. 

Isotopic     Composition     of    Precipitation     and 

Groundwater  in  Canada. 

W90-09982  2A 

WATERLOO  UNTV.  (ONTARIO).  INST.  FOR 
GROUND  WATER  RESEARCH. 

Three-Dimensional     Simulation     of     Organic 
Transport  with  Aerobic  Biodegradation. 
W9O-10512  5F 

WEATHER  BUREAU,  PRETORIA  (SOUTH 
AFRICA).  DEPT.  OF  ENVIRONMENTAL 
AFFAIRS. 

Convective  Cloud  Characteristics  for  the  Beth- 
lehem Area. 
W90-09757  2B 

WEIZMANN  INST.  OF  SCIENCE, 
REHOVOTH  (ISRAEL).  DEPT.  OF  ISOTOPE 
RESEARCH. 

Phreatic-Confined  Discontinuities  and  Restrict- 
ed Flow  in  Confined  Groundwater  Systems. 
W90-09975  2F 

Variability  (in  Time)  of  the  Isotopic  Composi- 
tion of  Precipitation:  Consequences  Regarding 
the  Isotopic  Composition  of  Hydrologic  Sys- 
tems. 
W90-09983  2B 

Distribution  of  Metals  in  a  Polluted  Aquifer:  A 
Comparison  of  Aquifer  Suspended  Material  to 
Fine  Sediments  of  the  Adjacent  Environment. 
W90- 10278  5B 

WEST  CHESTER  UNIV.  OF  PENNSYLVANIA. 
DEPT.  OF  GEOLOGY  AND  ASTRONOMY. 

Holocene  Evolution  of  an  Estuarine  Coast  and 

Tidal  Wetlands. 

W90-10176  2L 

WEST  VIRGINIA  UNIV.,  MORGANTOWN. 
WATER  RESEARCH  INST. 

Fiscal  Year  1988  Program  Report  (West  Virgin- 
ia Water  Research  Institute). 
W90-09547  9D 

WESTERN  ATLAS  INTERNATIONAL,  INC., 
HOUSTON,  TX.  AERO  SERVICE  DIV. 

Advanced     Remote     Sensing    Approaches    in 

Groundwater  Exploration. 

W90-10O69  2F 

WESTERN  AUSTRALIA  DEPT.  OF 
AGRICULTURE,  SOUTH  PERTH. 

Clay  Lining  of  Leaking  Earth  Dams. 
W90-10163  8A 


WESTERN  RESEARCH,  CALGARY 
(ALBERTA). 

Anthropogenic  Sources  of  Acidic  and  Acidify- 
ing Air  Pollutants  in  Alberta. 
W90- 10354  5B 

WESTON  (ROY  F.),  INC.,  ALBUQUERQUE, 

NM. 
Hydrogeochemical  Interactions  and  Evolution 
of  Acidic  Solutions  in  Soil. 
W90-09858  5B 


Uranium  Mill  Tailings  Remedial  Action  Project: 

A  Retrospection. 

W90-10103  5B 

WIMPEY  LABS.  LTD.,  HAYES  (ENGLAND). 

Low  Head  Drip  Irrigation  System  for  Small- 
holdings. 
W90-09564  3F 

WTNAND  STARING  CENTRE  FOR 
INTEGRATED  LAND,  SOIL  AND  WATER 
RESEARCH,  WAGENINGEN 
(NETHERLANDS). 

Application  of  Remote  Sensing  and  Soil  Water 

Balance  Simulation  Models  to  Determine  the 

Effect  of  Groundwater  Extraction  on  Crop  Eva- 

potranspiration. 

W90-09651  2D 

WINDSOR  UNIV.  (ONTARIO).  DEPT.  OF 
CIVIL  ENGINEERING. 

Physical    Treatment    Processes   in   Water   and 

Wastewater  Treatment. 

W90-10128  5D 

Adsorption  and  Desorption  of  Perchloroethy- 

lene  in  Soils,  Peat  Moss,  and  Granular  Activated 

Carbon. 

W90-10233  5B 

WINDSOR  UNIV.  (ONTARIO).  GREAT  LAKES 
INST. 

Biological  and  Physical  Factors  Affecting  the 
Body  Burden  of  Organic  Contaminants  in  Fresh- 
water Mussels. 
W90-09592  5B 

WISCONSIN  UNTV.-EAU  CLAIRE.  DEPT.  OF 
BIOLOGY. 

Diatom  Response  to  Liming  of  a  Temperate, 

Brown  Water  Lake. 

W90-09636  2H 

WISCONSIN  UNIV.-MADISON.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Wisconsin   At-Grade   Soil   Absorption    System 

For  Septic  Tank  Effluent. 

W90-09929  5D 

Siphon  Performance  and  Pressure  Distribution 

for  On-Site  Systems. 

W90-09930  5D 

WISCONSIN  UNIV.,  MADISON.  DEPT.  OF 
CIVIL  AND  ENVIRONMENTAL 
ENGINEERING. 

Volatile  Organic  Compounds  (VOCs)  in  Small 
Community  Wastewater  Disposal  Systems  Using 
Soil  Absorption. 
W90-09939  5B 

WISCONSIN  UNIV.,  MADISON.  DEPT.  OF 
SOIL  SCIENCE. 

Surface  Measurements  of  the  Hydraulic  Proper- 
ties of  a  Tilled  and  Unfilled  Soil. 
W90-09747  2G 

WISCONSIN  UNIV.-MADISON.  DEPT.  OF 
URBAN  AND  REGIONAL  PLANNING. 

Land  Use  and  Cost  Impacts  of  Private  Sewage 

System  Policy  in  Wisconsin. 

W90-09913  5D 

WISCONSIN  UNIV.-MADISON.  FOOD 
RESEARCH  INST. 

Human  and  Animal  Wastes  Mixed  for  Disposal 
to  Land:  Inactivation  of  Viruses  and  Parasites  in 
a  Laboratory  Model. 
W90-09920  5E 


WISCONSIN  UNIV.-MADISON.  WATER 
RESOURCES  CENTER. 

Fiscal  Year   1988  Program  Report  (Wisconsin 

Water  Resources  Center). 

W90-09524  9D 

WORLD  HEALTH  ORGANIZATION,  KUALA 
LUMPUR  (MALAYSIA). 

Evaluation  Framework  for  Wetland  Regulation. 
W90-10216  6B 

WYE  COLL.,  ASHFORD  (ENGLAND). 
AGRARIAN  DEVELOPMENT  UNIT. 

Economic  and  Social  Perspectives  on  New  Irri- 
gation Technology. 
W90-09579  3F 

WYOMING  COOPERATIVE  FISHERY  AND 
WILDLIFE  RESEARCH  UNIT,  LARAMIE. 

Compliance  with  Instream  Flow  Agreements  in 

Colorado,  Montana,  and  Wyoming. 

W90-09616  6E 

WYOMING  UNIV.,  LARAMIE.  ENHANCED 
OIL  RECOVERY  INST. 

Importance  of  Organic-Inorganic  Reactions  to 
Modeling  Water-Rock  Interactions  During  Pro- 
gressive Clastic  Diagenesis. 
W90-09884  2K 

WYOMING  WATER  RESEARCH  CENTER, 
LARAMIE. 

Recommendation  and  Evaluation  of  a  Mitigative 

Flushing  Flow  Regime  Below  a  High  Mountain 

Diversion. 

W90- 10086  4  A 

WYZSZA  SZKOLA  INZYNIERSKA,  ZIELONA 
GORA  (POLAND). 

Application  of  Tests  at  Population  and  Ecosys- 
tem Levels  for  the  Estimation  of  Toxicity  of 
Selected  Non-Ionic  Detergents. 
W90-09676  5C 

YALE  UNIV.,  NEW  HAVEN,  CT.  DEPT.  OF 
GEOLOGY  AND  GEOPHYSICS. 

Evolution  of  Dissolution  Patterns:  Permeability 
Change  Due  to  Coupled  Flow  and  Reaction. 
W90-09862  2K 

YARMOUK  UNIV.,  IRBID  (JORDAN).  DEPT. 
OF  EARTH  AND  ENVIRONMENTAL 
SCIENCES. 

Effect  of  Pollution  Sources  on  Metal  Concentra- 
tion in  Sediment  Cores  from  the  Gulf  of  Aqaba 
(Red  Sea). 
W90-10244  5B 

YORK  UNIV.,  TORONTO  (ONTARIO).  DEPT. 
OF  GEOGRAPHY. 

Groundwater  Cation  Concentrations  in  the  Ri- 
parian Zone  of  a  Forested  Headwater  Stream. 
W90-09776  2K 

ZIMBABWE  UNTV.,  HARARE.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Coliforms  as  a  Measure  of  Sewage  Contamina- 
tion of  the  River  Zambezi. 
W90-10297  5B 

ZURICH  UNIV.  (SWITZERLAND).  INST.  OF 
INORGANIC  CHEMISTRY. 

Ion-Selective  Field  Effect  Transistor  for  In  Situ 

pH  Monitoring  of  Wet  Deposition. 

W90- 10273  7B 
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W90-09513     3D 
W90-09514     5B 
W90-09515     9C 
W90-09516     6B 
W90-09517     9D 
W90-09518     9D 
W90-09519     9D 
W90-09520     9D 
W90-09521     9D 
W90-09522     9D 
W90-09523     9D 
W90-09524     9D 
W90-09525     7B 
W90-09526     2F 
W90-09527     7C 
W90-09528     5B 
W90-09529     5B 
W90-09530     5B 
W90-09531     7C 
W90-09532     7C 
W90-09533     2F 
W90-09534     2F 
W90-09535     10B 
W90-09536     1C 
W90-09537     5B 
W90-09538     5B 
W90-09539     2F 
W90-09540     2F 
W90-09541     6D 
W90-09542     7A 
W90-09543     2F 
W90-09544     2F 
W90-09545     2E 
W90-09546     5F 
W90-09547     9D 
W90-09548     9D 
W90-09549     9D 
W90-O955O     5B 
W90-09551     9D 
W90-09552     9D 
W90-09553     6A 
W90-09554     2E 
W90-09555     5G 
W90-09556     6G 
W90-09557     5G 
W90-09558     9D 
W90-09559     9D 
W90-09560     9D 
W90-09561     9D 
W90-09562     3F 
W90-09563     3F 
W90-09564     3F 
W90-09565     3C 
W90-09566     3F 
W90-09567     3F 
W90-09568     21 
W90-09569     3F 
W90-09570     3F 
W90-09571     3F 
W90-09572     3F 
W90-09573     3F 
W90-09574     3F 
W90-09575     3F 
W90-09576     3F 
W90-09577     3F 
W90-09578     3F 
W90-09579     3F 
W90-O9580     3F 
W90-09581     3F 
W90-09582     3F 
W90-09583     3F 
W90-09584     3F 
W90-O9585     3F 
W90-09586     3F 
W90-09587     7B 
W90-09588     2G 
W90-09589     7B 
W90-09590     5A 
W90-09591     5B 
W90-09592     5B 
W90-09593     5C 
W90-09594     5C 
W90-09595     5A 
W90-09596     5A 


W90-09597  5C 

W90-09598  5B 

W90-09599  5B 

W90-09600  5B 

W90-09601  5B 

W90-09602  3F 

W90-09603  3C 

W90-09604  7B 

W90-096O5  3F 

W90-09606  5B 

W90-09607  5B 

W90-09608  5C 

W90-09609  5E 

W90-09610  5E 

W90-09611  2H 

W90-09612  2H 

W90-09613  2H 

W90-09614  2H 

W90-09615  2H 

W90-09616  6E 

W90-09617  2H 

W90-09618  2H 

W90-09619  2H 

W90-09620  2J 

W90-09621  2H 

W90-09622  7B 

W90-09623  5C 

W90-09624  21 

W90-09625  2L 

W90-09626  5F 

W90-09627  5A 

W90-09628  5A 

W90-09629  2H 

W90-09630  5B 

W90-09631  5F 

W90-09632  2H 

W90-09633  5E 

W90-09634  5F 

W90-09635  5D 

W90-09636  2H 

W90-09637  2H 

W90-09638  2L 

W90-09639  2L 

W90-09640  2L 

W90-09641  5B 

W90-09642  8A 

W90-09643  8A 

W90-09644  8C 

W90-09645  8A 

W90-09646  8F 

W90-09647  8F 

W90-09648  8A 

W90-09649  2H 

W90-09650  5A 

W90-09651  2D 

W90-09652  3F 

W90-09653  3F 

W90-09654  3F 

W90-09655  3C 

W90-09656  4B 
W90-09657  3F 
W90-09658  3F 
W90-09659  3F 
W90-09660  2D 
W90-09661  3F 
W90-09662  5F 
W90-09663  5A 
W90-09664  5A 
W90-09665  5B 
W90-09666  3C 
W90-09667  6A 
W90-09668  5B 
W90-09669  2E 
W90-09670  5F 
W90-09671  6D 
W90-09672  2E 
W90-09673  4A 
W90-09674  5G 
W90-09675  5G 
W90-09676  5C 
W90-09677  2H 
W90-09678  2H 
W90-09679  2H 
W90-09680     2H 


W90-09681  5C 

W90-09682  5C 

W90-09683  2L 

W90-09684  4C 

W90-09685  5C 

W90-09686  2L 

W90-09687  5C 

W90-09688  5G 

W90-09689  81 

W90-09690  5B 

W90-09691  5  A 

W90-09692  5B 

W90-09693  2L 

W90-09694  2L 

W90-09695  2L 

W90-09696  2L 

W90-09697  2L 

W90-09698  5B 

W90-09699  5E 

W90-09700  2H 

W90-09701  2H 

W90-09702  3F 

W90-09703  3F 

W90-09704  3F 

W90-09705  3F 

W90-09706  3F 

W90-09707  3F 

W90-09708  5B 

W90-09709  5B 

W90-09710  2D 

W90-09711  2B 

W90-09712  2  A 

W90-09713  3F 

W90-09714  5B 

W90-09715  5B 

W90-09716  5B 

W90-09717  5B 

W90-09718  3F 

W90-09719  3F 

W90-09720  2C 

W90-09721  5E 

W90-09722  3F 

W90-09723  5C 

W90-09724  2B 

W90-09725  5C 

W90-09726  7B 

W90-09727  6D 

W90-09728  5C 

W90-09729  5C 

W90-09730  2H 

W90-09731  2H 

W90-09732  2H 

W90-09733  2H 

W90-09734  2H 

W90-09735  2H 

W90-09736  2H 

W90-09737  7B 

W90-09738  5D 

W90-09739  5F 

W90-09740  5C 

W90-09741  5B 

W90-09742  5C 

W90-09743  5C 

W90-09744  3F 

W90-09745  2L 

W90-09746  2G 

W90-09747  2G 

W90-09748  2G 

W90-09749  2G 

W90-09750  3F 

W90-09751  2G 

W90-09752  5D 

W90-09753  2B 

W90-09754  2D 

W90-09755  5A 

W90-09756  7A 

W90-09757  2B 

W90-09758  5B 

W90-09759  5B 

W90-09760  5B 

W90-09761  2K 

W90-09762  5B 

W90-09763  5A 

W90-09764  2H 


W90-09765     5C 
W90-09766     5D 
W90-09767     5G 
W90-09768     6A 
W90-09769     6G 
W90-09770     6A 
W90-09771     6B 
W90-09772     2A 
W90-09773     2H 
W90-09774     7B 
W90-09775     2E 
W90-09776     2K 
W90-09777     2A 
W90-09778     21 
W90-09779     21 
W90-09780     21 
W90-09781     5B 
W90-09782     3F 
W90-09783     3F 
W90-09784     3F 
W90-09785     3F 
W90-09786     3B 
W90-09787     2B 
W90-09788     4B 
W90-09789     2C 
W90-09790     2A 
W90-09791     2  A 
W90-09792     2E 
W90-09793     2A 
W90-09794     2F 
W90-09795     2F 
W90-09796     2F 
W90-09797     2B 
W90-09798     2E 
W90-09799     2F 
W90-09800     2J 
W90-09801     2B 
W90-09802     2B 
W90-09803     2B 
W90-09804     2B 
W90-09805     2L 
W90-09806     2H 
W90-09807     2B 
W90-09808     2B 
W90-09809     2B 
W90-09810     5B 
W90-09811     3F 
W90-09812     3F 
W90-09813     3F 
W90-09814     3F 
W90-09815     3F 
W90-09816     3F 
W90-09817     3F 
W90-09818     3F 
W90-09819     3F 
W90-09820     3F 
W90-09821     3F 
W90-09822     3F 
W90-09823     3F 
W90-09824     3F 
W90-09825     3F 
W90-09826     3F 
W90-09827     5E 
W90-09828     5E 
W90-09829     5E 
W90-09830     5D 
W90-09831     5D 
W90-09832     5E 
W90-09833     5E 
W90-09834     5E 
W90-09835     5E 
W90-09836     5B 
W90-09837     5B 
W90-09838     5A 
W90-09839     2F 
W90-09840     5B 
W90-09841     5B 
W90-09842     7A 
W90-09843     5A 
W90-09844     5A 
W90-09845     5G 
W90-09846     2K 
W90-09847     2K 
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W90-09848  2K 

W90-09849  2K 

W90-09850  2K 

W90-09851  5B 

W90-09852  2K 

W90-09853  2K 

W90-09854  2K 

W90-09855  2K 

W90-09856  2K 

W90-09857  5B 

W90-09858  5B 

W90-09859  2K 

W90-09860  5B 

W90-09861  5B 

W90-09862  2K 

W90-09863  2K 

W90-09864  2K 

W90-O9865  5B 

W90-09866  2K 

W90-09867  2K 

W90-O9868  2K 

W90-09869  2K 

W90-09870  5A 

W90-09871  5  A 

W90-09872  7C 

W90-09873  2K 

W90-09874  2K 

W90-09875  2K 

W90-09876  2K 

W90-09877  2K 

W90-09878  2K 

W90-09879  2K 

W90-09880  5B 

W90-09881  2K 

W90-09882  2K 

W90-09883  2K 

W90-09884  2K 

W90-09885  2K 

W90-09886  5B 

W90-09887  5B 

W90-09888  2F 

W90-09889  2J 

W90-09890  2F 

W90-09891  2E 

W90-09892  2F 

W90-09893  3D 

W90-09894  2B 

W90-09895  2K 

W90-09896  2F 

W90-09897  4C 

W90-09898  2E 

W90-09899  7B 

W90-09900  2J 

W90-09901  2E 

W90-09902  2F 

W90-09903  2F 

W90-09904  7C 

W90-09905  2F 

W90-09906  5B 

W90-09907  6A 

W90-09908  5D 

W90-09909  5D 

W90-09910  5D 

W90-09911  5D 

W90-09912  5D 

W90-09913  5D 

W90-09914  5D 

W90-09915  5D 

W90-09916  5D 

W90-09917  6E 

W90-09918  5D 

W90-09919  5B 

W90-09920  5E 

W90-09921  5E 

W90-09922  5D 

W90-09923  5D 

W90-09924  5D 

W90-09925  5D 

W90-09926  5D 

W90-O9927  5D 

W90-09928  5D 

W90-09929  5D 

W90-09930  5D 

W90-09931  5D 


W90-09932  5D 

W90-09933  5D 

W90-09934  5D 

W90-09935  5D 

W90-09936  5D 

W90-09937  5B 

W90-09938  5B 

W90-09939  5B 

W90-09940  5E 

W90-09941  2F 

W90-09942  5D 

W90-09943  5G 

W90-09944  5E 

W90-09945  5D 

W90-09946  5E 

W90-09947  5E 

W90-09948  5D 

W90-09949  5D 

W90-09950  5D 

W90-09951  7B 

W90-09952  2F 

W90-09953  2F 

W90-09954  2F 

W90-09955  2F 

W90-09956  2F 

W90-09957  2F 

W90-09958  2F 

W90-09959  2F 

W90-09960  2F 

W90-09961  2D 

W90-09962  2F 

W90-09963  2F 

W90-09964  2F 

W90-09965  2A 

W90-09966  2F 

W90-09967  2F 

W90-09968  2F 

W90-09969  4B 

W90-09970  2F 

W90-09971  2F 

W90-09972  2F 

W90-09973  2F 

W90-09974  2F 

W90-09975  2F 

W90-09976  2F 

W90-09977  2F 

W90-09978  2F 

W90-09979  2F 

W90-09980  5B 

W90-09981  7B 

W90-09982  2A 

W90-09983  2B 

W90-09984  2A 

W90-09985  2A 

W90-09986  8A 

W90-09987  7B 

W90-09988  7B 

W90-09989  2J 

W90-09990  5B 

W90-09991  2J 

W90-09992  8B 

W90-09993  8B 

W90-09994  8B 

W90-09995  2L 

W90-09996  2H 

W90-09997  4A 

W90-09998  4A 

W90-09999  5G 

W90- 10000  4  A 

W90- 10001  5G 

W90- 10002  4  A 

W90- 10003  4  A 

W90- 10004  81 

W90- 10005  4A 

W90- 10006  5G 

W90- 10007  2H 

W90- 10008  7B 

W90- 10009  2H 

W90-10010  81 

W90-10011  4A 

W90-10012  4A 

W90-10013  4A 

W90-10014  4A 

W90-10015  4A 


W90-10016  4A 

W90-10017  4A 

W90-10018  4A 

W90-10019  4A 

W90- 10020  4  A 

W90- 10021  4A 

W90- 10022  4A 

W90-10023  4A 

W90- 10024  4A 

W90-10025  4A 

W90- 10026  4A 

W90- 10027  4A 

W90- 10028  2H 

W90-10029  4A 

W90- 10030  7B 

W90- 10031  4A 

W90- 10032  5D 

W90-10033  8G 

W90- 10034  5D 

W90- 10035  5D 

W90-10036  5D 

W90-10037  5G 

W90-10038  5G 

W90- 10039  5D 

W90-10040  8F 

W90- 10041  5C 

W90- 10042  5F 

W90- 10043  5A 

W90- 10044  8H 

W90-10045  5D 

W90- 10046  5B 

W90- 10047  5C 

W90- 10048  5F 

W90- 10049  5B 

W90- 10050  5B 

W90- 10051  5C 

W90-10052  5D 

W90-10053  5D 

W90- 10054  5D 

W90- 10055  5E 

W90-10056  5D 

W90- 10057  5D 

W90-10058  5G 

W90-10059  5B 

W90- 10060  5D 

W90-10061  5B 

W90- 10062  2K 

W90- 10063  5  A 

W90- 10064  5D 

W90- 10065  5D 

W90- 10066  5D 

W90- 10067  5E 

W90- 10068  5G 

W90- 10069  2F 

W90- 10070  6D 

W90- 10071  1C 

W90- 10072  2F 

W90-10073  6A 

W90- 10074  6G 

W90-10075  5G 

W90- 10076  6D 

W90- 10077  5G 

W90-10078  5G 

W90- 10079  5G 

W90- 10080  5G 

W90- 10081  5G 

W90-10082  5G 

W90-10083  4C 

W90- 10084  4C 

W90-10O85  81 

W90- 10086  4  A 

W90- 10087  5G 

W90-10088  5B 

W90- 10089  6E 

W90- 10090  6C 

W90- 10091  6D 

W90- 10092  6E 

W90- 10093  6D 

W90- 10094  5G 

W90- 10095  2H 

W90- 10096  5D 

W90- 10097  5D 

W90- 10098  5B 

W90- 10099  5G 


W90-10100  4C 

W90-10101  5E 

W90-10102  5G 

W90-10103  5B 

W90-10104  5D 

W90-10105  5D 

W90-10106  7B 

W90-10107  7B 

W90- 10108  8A 

W90-10109  6D 

W90-10110  6G 

W90-101U  4C 

W90-10112  2J 

W90-10113  7C 

W90-10114  2D 

W90-10115  7C 

W90-10116  7B 

W90-10117  6C 

W90-10118  6B 

W90-10119  3F 

W90-10120  3F 

W90-10121  3F 

W90-10122  3F 

W90-10123  3F 

W90-10124  5D 

W90-10125  5D 

W90-10126  5B 

W90-10127  5B 

W90-10128  5D 

W90-10129  5F 

W90-10130  5B 

W90-10131  5D 

W90-10132  5B 

W90-10133  5B 

W90-10134  5C 

W90-10135  5B 

W90-10136  5B 

W90-10137  5B 

W90-10138  5C 

W90-10139  5C 

W90-10140  5C 

W90-10141  5C 

W90-10142  5B 

W90-10143  5C 

W90-10144  5C 

W90- 10145  8  A 

W90-10146  8B 

W90- 10147  8A 

W90-10148  8A 

W90-10149  2J 

W90-10150  8B 

W90-10151  8A 

W90-10152  8B 

W90-10153  8B 

W90-10154  8B 

W90-10155  8C 

W90-10156  5D 

W90-10157  5D 

W90-10158  3C 

W90-10159  AC 

W90-10160  3F 

W90-10161  3B 

W90-10162  3F 

W90-10163  8A 

W90-10164  6D 

W90-10165  3F 

W90-10166  2C 

W90-10167  2K 

W90-10168  5B 

W90-10169  2B 

W90-10170  5B 

W90-10171  5B 

W90-10172  2G 

W90-10173  5G 

W90-10174  2G 

W90-10175  5D 

W90-10176  2L 

W90-10177  2J 

W90-10178  2J 

W90-10179  5D 

W90-10180  5D 

W90-10181  5D 

W90-10182  5D 


A-2 


5B 

SB 

5B 

2J 

SB 

2H 

5F 

5D 

5E 

5E 

SB 

5G 

SB 

5E 

5F 

5F 

2L 

5C 

5B 

5C 

SB 

5B 

5B 

5D 

5D 

5A 

7B 

2K 

2B 

7A 

5G 

SB 

5C 

6B 

5C 

5D 

5F 

7B 

5A 

5A 

21 

2H 

6B 

5G 
5G 

6E 
5G 
6E 
5G 
5G 
5B 
5D 
8B 
5F 
5C 
2L 
2K 
5C 
5A 
5B 
SB 
5B 
2L 
2G 
2G 
5E 
5G 
5G 
3F 
3F 
3F 
3F 
SB 
5B 
2H 
2H 
2H 
2H 
2C 
2C 
2H 
2J 
5C 
5C 


W90- 10267 

2H 

W90- 10268 

2H 

WTO- 10269 

2H 

W90- 10270 

5B 

W90- 10271 

5B 

W90- 10272 

5A 

W90- 10273 

7B 

W90- 10274 

5A 

W90-10275 

5A 

W90- 10276 

5A 

W90- 10277 

2F 

W90- 10278 

5B 

W90- 10279 

5B 

W90- 10280 

5B 

W90-10281 

5B 

W90- 10282 

2L 

W90- 10283 

2L 

W90- 10284 

2J 

W90- 10285 

2L 

W90- 10286 

2L 

W90- 10287 

2J 

W90-10288 

2K 

W90- 10289 

2K 

W90- 10290 

5B 

W90- 10291 

SB 

W90- 10292 

2L 

W90- 10293 

2B 

W90- 10294 

7A 

W90- 10295 

3F 

W90- 10296 

5B 

W90- 10297 

5B 

W90- 10298 

5F 

W90-10299 

81 

W90-10300 

2L 

W90- 10301 

2H 

W90- 10302 

2H 

W90- 10303 

2H 

W90-10304 

2H 

W90- 10305 

2C 

W90- 10306 

2E 

W90- 10307 

2C 

W90- 10308 

3C 

W90- 10309 

5D 

W90-10310 

5D 

W90-10311 

5D 

W90-10312 

5F 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 

EFFECTS  OF  AFFORESTATION  ON  RUN-OFF 
CHARACTERISTICS. 

Giessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Mikro- 

biologie  und  Landeskultur. 

A.  Meuser. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  50,  No.  1/2,  p  125-138,  April  1990.  4  fig,  2 

tab,  8  ref. 

Descriptors:  'Forest  hydrology,  'Hydrologic 
budget,  'Land  clearing,  'Rainfall-runoff  relation- 
ships, 'Reforestation,  'West  Germany,  Catchment 
areas,  Clear-cutting,  Groundwater  recharge, 
Model  studies,  Runoff,  Surface  drainage,  Vegeta- 
tion growth. 

A  continuous  precipitation  runoff  model  for  small 
watersheds  (less  that  1  square  km)  in  West  German 
highland  areas,  'mittelgebirge',  is  developed  to  sim- 
ulate the  effects  that  changes  in  the  vegetation 
cover  have  upon  the  water  balance,  and  especially 
upon  runoff  characteristics.  The  model  consists  of 
two  parts.  First,  water  balances  are  drawn  up  for 
single  sites.  Then,  they  are  transferred  to  the  whole 
of  the  watershed  area  on  the  basis  of  mapped 
pedohydrotopes.  The  calculated  amounts  of  seep- 
age out  of  the  root  zone  are  superimposed  onto  the 
runoff  of  the  catchment  area  over  a  series  of  lmear 
reservoirs.   Simulated   changes  in   the   vegetation 
cover  (spruce,  beech/oak,  shrubs,  grassland),  en- 
compassing almost  the  whole  of  the  watershed,  are 
then  computed  and  compared  with  the  measured 
runoff,  which  corresponds  to  the  actual  heteroge- 
neous vegetation  cover.  The  model  is  calibrated 
according  to  measurements  taken  in  the  hydrologi- 
cal  research  area  Krofdorf  C  (0.33  square  km).  An 
aeral  afforestation  of  the  research  basin  Krofdorf  C 
w/spruce  would,  after  a  few  decades,  effect  a 
reduction  of  runoff  to  about  50%  of  the  present 
drainage  measured  under  heterogeneous  land  use. 
Evapotranspiration  would  increase  by  about  35%. 
Groundwater  recharge  would  be  only  60%  of  the 
present  rate.  Elimination  of  the  forests,  through 
death  caused  by  exhaust  fumes  or  through  clear- 
cutting,  would  result  in  an  increment  of  drainage 
of  approximately  20%,  assuming  that  a  vegetation 
similar  to  grassland  (open  abandoned  land)  devel- 
ops. This  increment  of  drainage  however  would 
not  be  added  to  the  groundwater  recharge,  but 
would  drain  off  as  interflow.  Evapotranspiration 
would  be  reduced  by  nearly  15%.  If  the  deforested 
areas  were  then  left  to  natural  succession,  shrub 
vegetation  would  develop  and  the  runoff  would 
decrease  to  82%  of  the  present  measured  value. 
Correspondingly,  an  evapotranspiration  increment 
of  about  13%  is  competed.  Due  to  the  geological 
set-up,  Krofdorf  C  is  situated  in  a  part  of  the  West 
German  Highland  area  where  rechargeability  of 
the  groundwater  is  relatively  low.  There  are  re- 
gions in  the  mittlebirge  with  a  groundwater  re- 
chargeability rate  that  is  4-5  times  as  high.  In  these 
regions,  a  charge  in  the  plant  cover  would  have  a 
much  stronger  impact  on  groundwater  replenish- 
ment. (Davis-PTT) 
W90- 10527 

HYDROLOGY  OF  TWO  STORMWATER  IN- 
FILTRATION PONDS  ON  THE  NORTH  CARO- 
LINA BARRIER  ISLANDS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10607 

MODELING  SEEPAGE  FROM  STORMWATER 
INFILTRATION  PONDS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10608 


EFFECT  OF  CLIMATIC  WARMING  ON  THE 
SOUTHERN     MARGINS     OF    THE     NATIVE 


RANGE  OF  BROOK  TROUT,  SALVELINUS 
FONTINALIS. 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
J.  D.  Meisner. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  6,  p  1065-1070,  June 
1990.  3  fig,  30  ref.  Natural  Sciences  and  Engineer- 
ing Research  Council  of  Canada  Grant 
OGP0003918. 

Descriptors:  'Climatic  changes,  'Global  warming, 
'Population  density,  'Trout,  Aquatic  habitats,  Cli- 
mates, Climatology,  Stream  fisheries. 

Stream  inventories  of  brook  trout  (Salvelinus  fon- 
tinalis)  habitat  show  that  the  minimum  altitude  of  a 
brook  trout  stream  in  the  southern  part  of  the 
native  range  rises  steadily  from  sea  level  at  about 
39  degrees  12'N,  to  approximately  640  m  at  about 
34  degrees  40'N  at  the  southern  margin  of  the 
range.  Using  this  empirical  lower  stream  boundary 
and  a  statistical  model  of  the  influence  of  altitude 
and  latitude  on  groundwater  temperature,  the 
author  suggests  that  the  lower  altitudinal  margin  of 
the  southern  part  of  the  native  range  is  shaped  by 
the  15  C  groundwater  isotherm.  The  climate 
warming  scenario  of  the  Goddard  Institute  for 
Space  Studies,  GISS,  was  used  to  estimate  the 
increase  in  groundwater  temperature  in  the  native 
brook  trout  range,  and  to  estimate  the  increase  in 
the  altitude  of  the  lower  stream  boundary  in  a 
'warmer'  climate.  The  GISS  scenario  projects  a  3.8 
C  increase  in  mean  annual  air  temperature  for  the 
southern  part  of  the  native  brook  trout  range  in  the 
next  century,  which  will  lead  to  increases  of  up  to 
714  m  in  the  altitude  of  the  lower  stream  boundary, 
and  to  significant  reductions  in  area  available  for 
brook  trout.  (Author's  abstract) 
W90-10731 

HYDROLOGIC  FUNCTIONS  OF  SUB-ALPINE 
WETLANDS  IN  COLORADO. 

Enartech,  Inc.,  Glenwood  Springs,  CO. 
K.  D.  Sundeen,  C.  F.  Leaf,  and  G.  M.  Bostrom. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  401-413,  4  fig, 
9  ref. 

Descriptors:  'Colorado,  'Rocky  Mountains,  *Sur- 
face-groundwater  relations,  'Wetlands,  Cross 
Creek,  Fall  Creek,  Geohydrology,  Groundwater 
movement,  Precipitation,  Snowmelt,  Surface 
water,  Water  quality. 

Wetland  areas  provide  valuable  ecological  func- 
tions which  vary  from  site  to  site  but  can  include: 
water  quality  protection,  flood  control,  ground- 
water recharge,  and  wildlife  habitat  and  recreation. 
The  majority  of  studies  that  have  evaluated  specif- 
ic ecological  functions  of  wetlands  have  been  con- 
ducted in  coastal  areas.  However,  wetlands  are 
also  a  significant  concern  in  other  geographic  loca- 
tions such  as  the  Central  Rocky  Mountains.  De- 
tailed hydrologic  studies  were  implemented  in  as- 
sociation with  a  proposed  water  diversion  project 
in   the    sub-alpine    zone    of   Colorado.    Over    70 
groundwater    monitoring    wells    were    operated 
within    5    bottom    valley    wetlands.    Streamflow 
gaging  above  and  below  the  study  wetlands  was 
also  conducted,  along  with  water  quality  monitor- 
ing of  both  surface  and  groundwater.  Sub-alpine 
wetlands  within  the  Cross  Creek  and  Fall  Creek 
watersheds  do  not  substantially  influence  hydro- 
logic  conditions  within   the   area.   The  wetlands 
occupy  the  valley  bottoms,  yet  have  little  interac- 
tion  with   the   mainstream   channels   of  the   two 
creeks.  Wetland  hydrology  is  primarily  influenced 
by  on-site  snowmelt  and  precipitation,  and  by  sub- 
surface and  tributary  flow  routed  to  the  wetlands 
from  adjacent  hill  slopes.  Surface  and  groundwater 
movement  is  predominantly  from  the  wetlands  to 
Cross  Creek  and  Fall  Creek.  The  wetlands  do  not 
appear  to  be  significantly  affecting  chemical  water 
quality  of  the  Cross  or  Fall  Creeks.  The  wetlands 
do  not  substantially  attenuate  flood  events  or  con- 
tribute to  significant  groundwater  discharge.  The 
wetland  areas  are  functioning  as  sediment  deposi- 
tion zones.  Aggradation  within  the  wetland  areas 
limits  the  sediment  supply  available  for  transport, 
and   results   in   reduced   sediment   concentrations 


downstream.  This  function  is  largely  a  result  of  on- 
site  topography  and  geologic  conditions,  and 
would  occur  even  if  the  sites  were  not  occupied  by 
wetland  vegetation.  (See  also  W90-10912)  (Lantz- 
PTT) 
W90- 10950 


SEEPAGE  STUDY  OF  THE  SOUTH  BEND, 
RICHFIELD,  AND  VERMILLION  CANALS, 
SEVIER  COUNTY,  UTAH. 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11260 

TOWARDS  THE  REGIONALIZATION  OF  HY- 
DRAULIC AND  PLANT-SOIL  PARAMETERS 
FOR  MODELLING  SOIL  MOISTURE  CONDI- 
TIONS OF  A  CATCHMENT. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Physical  Geography. 

For  primary  bibliographic  entry  see  Field  20. 
W90- 11429 

HYDRAULICS  OF  SEDIMENT-LADEN 
SHEETFLOW  AND  THE  INFLUENCE  OF  SIM- 
ULATED RAINFALL. 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-11432 

EFFECT  OF  ORGANIC  MATTER  ON  SPLASH 
DETACHMENT  AND  THE  PROCESSES  IN- 
VOLVED. 

Maiduguri  Univ.  (Nigeria).  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-11436 

BUILDING  A  NEW  GENERATION  OF  HY- 
DROLOGY ON  THE  STRENGTHS  OF  THE 
PAST. 

J.  C.  Schaake. 

World  Meteorological  Organization  Bulletin,  Vol. 

39,  No.  2,  p  92-98,  April  1990.  4  fig. 

Descriptors:  'Geographic  information  systems, 
•Hydrologic  models,  'Hydrological  regime,  *Hy- 
drometeorology,  'Remote  sensing,  'Water  re- 
sources development,  Climatology,  Meteorology, 
Reservoir  sites,  Satellite  technology,  Water  re- 
sources management. 

The  science  of  hydrology  has  made  notable 
progress  in  the  past  few  decades,  especially  in  the 
area  of  analytical  methods  and  the  formulation  of 
mathematical  models  to  simulate  the  various  proc- 
esses that  make  up  the  hydrological  cycle.  Much  of 
this  development  has  occurred  because  of  a  practi- 
cal need  to  solve  specific  engineering  problems.  In 
the  future,  it  will  be  important  to  do  a  better  job  in 
managing  water  resources  and  protecting  the 
health  and  welfare  of  a  larger  world  population. 
This  will  require  hydrology  to  strengthen  its  scien- 
tific foundation  and  to  make  substantial  improve- 
ments in  the  art  of  its  application.  An  important 
use  of  remote  sensing  is  in  the  quantitative  estima- 
tion of  precipitation.  Future  polar-orbiting  satellite 
sensors  will  include  microwave  data  that  relate 
more  directly  to  moisture  in  the  atmosphere. 
During  the  1990s,  satellite-derived  products  such 
as  the  normalized  digital  vegetation  index  (NVDI) 
will  be  studied  to  provide  clues  to  evapotranspira- 
tion and  the  role  of  vegetation  in  the  hydrological 
cycle.  The  most  important  piece  of  geographic 
information  in  hydrology  is  the  location  of  basin 
boundaries.  This  problem  is  currently  being 
worked  on  by  several  groups  in  different  countries, 
the  idea  being  to  find  basin  boundaries  automatical- 
ly from  digital  geographic  data  such  as  digital 
terrain  models  and  digitized  stream  locations. 
Very-high-resolution  digital  terrain  models  cou- 
pled with  soil  data,  geological  information  and 
remotely  sensed  data  will  permit  new  studies  of 
basic  hydrological  water  balances.  This  will  lead 
to  a  new  generation  of  physically-based  distributed 
models.   A  better  exploitation  of  water-resource 
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projects  will  require  an  objective  assessment  of 
uncertainty  in  long-term  inflows  to  reservoirs  and 
of  tributary  flows  downstream.  Improved  manage- 
ment strategies  will  take  account  not  only  of  the 
physical  space  of  reservoirs,  but  also  the  space 
associated  with  soil  moisture  and  groundwater 
deficits  upstream  and  downstream.  (Chonka-PTT) 
W90- 11451 


IMPORTANT  ECOLOGICAL  FEATURES  OF 
THE  POLISH  COSTAL  ZONE  OF  THE  BALTIC 
SEA. 

Gdansk  Univ.   (Poland).   Inst,   of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11884 
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SEQUENTIAL    PRECIPITATION    SAMPLING 
APPARATUS. 

Nebraska  Univ.  at  Omaha.   Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-10551 


MODEL  SIMULATIONS  OF  RAINOUT  AND 
WASHOUT  FROM  A  WARM  STRATIFORM 
CLOUD. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 
L.  Xing,  and  W.  L.  Chameides. 
Journal  of  Atmospheric  Chemistry  JATCE2,  Vol. 
10,  No.  1,  p  1-26,  January  1990.  12  fig,  1  tab,  33  ref. 
NASA  Grant  NAG- 1-786;  and  NSF  Grants  ATM- 
8208828  and  ATM-8600888. 

Descriptors:  *Acid  rain,  *Air  pollution,  *Clouds, 
*Model  studies,  *Path  of  pollutants,  *Rainfall, 
•Simulation  analysis,  'Washouts,  Advection, 
Chemistry  of  precipitation,  Cloud  chemistry, 
Cloud  physics,  Mathematical  models,  Numerical 
analysis,  Precipitation  scavenging. 

A  one-dimensional,  time-dependent  cloud  model 
with  parameterized  microphysics  was  used  to  in- 
vestigate the  processes  which  control  the  rainout 
and  washout  of  soluble  gases  from  warm,  precipi- 
tating stratiform  clouds.  The  distributions  of  solu- 
ble species  within  and  below  the  cloud  layer  and  in 
the  precipitating  raindrops  were  simulated  as  a 
function  of  time  and  species  solubility.  The  calcula- 
tions indicated  that  for  species  with  low  solubility, 
wet  removal  processes  are  relatively  slow  and  do 
not  significantly  affect  the  species  gas-phase  abun- 
dance. As  a  result,  the  removal  of  low-solubility 
species  by  rainout  and  washout  is  controlled  by 
thermodynamic  processes  with  the  concentration 
of  the  species  in  cloud  and  rainwater  largely  deter- 
mined by  the  species  solubility.  For  highly  soluble 
species,  dissolution  into  cloud  droplets  and  remov- 
al in  rain  is  quite  rapid  and  the  abundance  of  highly 
soluble  species  within  and  below  the  cloud  falls 
rapidly  as  soon  as  the  precipitation  begins.  Because 
of  this  rapid  decrease  in  concentration,  for  highly 
soluble  species:  concentrations  in  cloud  droplets 
near  the  cloud  base  can  exceed  that  of  raindrops  by 
factors  of  2  to  10;  washout  can  dominate  over 
rainout  as  a  removal  mechanism;  and,  after  an 
extended  period  of  rainfall,  the  rate  of  removal 
becomes  independent  of  the  macrophysical  proper- 
ties and  rainfall  rate  of  the  cloud  and  is  controlled 
by  the  rate  of  transport  of  material  into  the  precipi- 
tating column  by  horizontal  advection.  (Author's 
abstract) 
W90-10556 


EVALUATION  OF  LIGHTNING  AND 
CORONA  DISCHARGE  ON  THUNDERSTORM 
AIR  AND  PRECIPITATION  CHEMISTRY. 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W90-10557 


METHANESULFONATE  IN  RAINWATER  AT 
CAPE  GRIM,  TASMANIA. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 


mospheric Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10777 


CARIBBEAN  TROPICAL  STORM  ACTIVITY 
OVER  THE  PAST  FOUR  CENTURIES. 

Reading  Univ.  (England).   Dept.  of  Geography. 

A.  J.  Reading. 

International    Journal    of  Climatology    IJCLEU, 

Vol.  10,  No.  4,  p  365-376,  May/June  1990.  7  fig,  29 

ref. 

Descriptors:  'Caribbean  Sea,  'Climatology,  'Data 
interpretation,  'History,  'Tropical  storms,  Cy- 
clones, Hurricanes,  Meteorology,  Storms,  Tropical 
regions. 

The  frequency  and  distribution  of  tropical  cy- 
clones and  hurricanes  throughout  the  Caribbean 
are  examined  using  data  derived  from  written  ac- 
counts, chronologies,  and  published  charts.  Prob- 
lems of  incomplete  and  inaccurate  data  are  over- 
come by  conducting  two  levels  of  analysis;  a  5 
degree  grid  square  analysis  for  modern  charted 
data  (after  1871)  and  a  subregional  analysis  for  data 
stretching  back  to  the  late  fifteenth  century.  Signif- 
icant variations  in  favored  tracks  and  levels  of 
cyclone  activity  are  identified  for  the  charted  and 
pre-charted  period.  High  levels  of  cyclone  activity 
are  suggested  for  the  whole  or  part  of  the  Caribbe- 
an during  the  1770s  to  1780s,  1810s,  and  1930s  to 
1950s,  while  troughs  in  activity  are  noted  around 
the  1650s,  1740s,  1860s  and  during  the  early  twenti- 
eth century.  A  noticeable  drift  eastward  in  favored 
tracks  is  reported  from  the  mid-twentieth  century 
onward,  while  data  available  so  far  this  decade 
suggests  a  strong  mid-latitude  (15-25  degrees  N) 
preference  by  cyclones  and  hurricanes.  (Author's 
abstract) 
W90- 10781 


CONVECTION  AND  RAINFALL  OVER 
MEXICO  AND  THEIR  MODULATION  BY  THE 
SOUTHERN  OSCILLATION. 

Wisconsin  Univ.,  Madison.  Dept.  of  Meteorology. 
T.  Cavazos,  and  S.  Hastenrath. 
International    Journal    of  Climatology    IJCLEU, 
Vol.  10,  No.  4,  p  377-386,  May/June  1990.  7  fig,  1 
tab,  28  ref.  NSF  Grant  ATM-8722410. 

Descriptors:  'Climatology,  'Convection,  *Con- 
vective  precipitation,  *E1  Nino/Southern  Oscilla- 
tion, 'Mexico,  Clouds,  Meteorology,  Rainfall. 

The  role  of  the  Southern  Oscillation  (SO)  in  the 
interannual  variability  of  convection  and  rainfall 
over  Mexico  is  studied  by  correlation  analysis  of 
long-term  precipitation  records,  a  satellite-derived 
set  of  highly  reflective  clouds  (HRC),  upper-air 
soundings,  surface  ship  observations,  and  an  SO 
index  defined  as  high  for  anomalously  high/low 
pressure  at  Tahiti/Darwin.  Highly  reflective 
clouds  and  rainfall  have  a  similar  annual  cycle  and 
interannual  variability,  except  in  certain  regions 
and  seasons  where  stratiform  clouds  are  prevalent. 
During  the  boreal  winter  (November-April)  dry 
season,  the  low  SO  phase  (or  El  Nino)  is,  in  much 
of  the  country,  characterized  by  increased  precipi- 
tation associated  with  the  enhanced  influence  of 
mid-latitude  westerlies.  However,  in  the  Isthmus  of 
Tehuantepec,  most  exposed  to  Norte  invasions, 
precipitation  is  larger  in  the  high  SO  phase.  During 
the  boreal  summer  (May-October)  rainy  season, 
precipitation  is  more  abundant  in  the  high  SO 
phase,  when  the  northward  retraction  of  the  North 
Atlantic  High,  weaker  trades,  and  a  northward 
displaced  near-equatorial  trough,  are  conducive  to 
enhanced  ascending  motion  over  the  area.  (Au- 
thor's abstract) 
W90- 10782 


REGIONAL  RAINFALL  FREQUENCY  ANALY- 
SIS VIA  STOCHASTIC  STORM  TRANSPOSI- 
TION. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

L.  L.  Wilson,  and  E.  Foufoula-Georgiou. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  116,  No.  7,  p  859-880,  July  1990.  10 
fig,   1   tab,   17  ref,  2  append.  NSF  Grants  CES- 


8708825  and  BSC-8957469. 

Descriptors:  'Frequency  analysis,  'Meteorology, 
'Rainfall  forecasting,  'Rainfall  intensity,  'Statisti- 
cal analysis,  'Stochastic  models,  Data  interpreta- 
tion, Probability  distribution,  Rainfall  distribution, 
Stochastic  hydrology. 

In  a  previous  study  a  stochastic  storm  transposition 
(SST)  approach  was  investigated  as  a  possible 
methodology  of  assessing  the  probability  of  excee- 
dance  of  extreme  precipitation  depths  over  a 
catchment.  Further  methodological  advances  on 
the  SST  approach  and  results  of  a  pilot  implemen- 
tation study  in  the  Midwest  are  presented.  Under 
the  assumptions  of  an  elliptical  storm  shape  and 
spread  function  of  a  given  functional  form,  extreme 
storms  have  been  described  by  the  joint  probability 
distribution  of  seven  storm  parameters  (five  speci- 
fying the  magnitude,  orientation,  shape,  and 
within-storm  spatial  variability,  and  two  specifying 
the  location  of  the  storm  center).  A  nonhomogen- 
eous  spatial  multivariate  point  process  model  is 
postulated  for  the  joint  probability  distribution  of 
the  storm  center  depth  and  storm  location;  it  has 
been  fitted  to  65  extreme  storms  in  the  nine-state 
mid-western  region.  The  method  was  used  to  esti- 
mate the  tails  of  the  probability  distribution  of  the 
average  catchment  depths  over  several  hypotheti- 
cal catchments  in  the  Midwest,  and  to  describe  the 
spatial  variability  of  the  estimates  over  the  studied 
region.  The  results  of  a  preliminary  sensitivity 
analysis  are  encouraging  in  that  the  method  shows 
robustness  to  some  of  the  uncertainties  (e.g.,  storm 
catalog  incompleteness)  that  are  of  concern  to 
most  hydrologists.  It  should  be  kept  in  mind  that, 
from  the  practical  standpoint,  one  only  need  esti- 
mate the  exceedance  probabilities  with  an  accuracy 
that  falls  within  the  range  of  probabilities  that 
would  not  significantly  affect  the  design  or  deci- 
sion-making process.  (Lantz-PTT) 
W90- 10784 


FREEZING  NUCLEATION  RATES  OF  DILUTE 
SOLUTION  DROPLETS  MEASURED  BE- 
TWEEN -30  C  AND  -40  C  IN  LABORATORY 
SIMULATIONS  OF  NATURAL  CLOUDS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
P.  J.  DeMott,  and  D.  C.  Rogers. 
Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  47,  No.  9,  p  1056-1064,  May  1990.  9  fig,  17 
ref.  USAF  Contract  F33657-86-C-3002,  and  NSF 
Grants  ATM-88 13345,  ATM-8704776,  and  ATM- 
8519370. 

Descriptors:  'Cloud  liquid  water,  'Freezing,  'Ice 
formation,  'Meteorology,  'Nucleation,  Air  tem- 
perature, Clouds,  Simulation  analysis. 

A  1.2  cu  m  continuous  slow-expansion  cloud 
chamber  was  used  to  simulate  natural,  liquid  cloud 
formation  on  soluble  cloud  condensation  nuclei 
(CCN).  Droplet  freezing  was  observed  during  con- 
tinued simulated  adiabatic  ascent  and  cooling  to  - 
40  C.  Sharply  increasing  ice  nucleation  rates  were 
observed  between  -34  and  -39  C,  independent  of 
the  chemical  composition  of  the  three  CCN  used. 
From  the  experimental  data,  nucleation  rates  are 
estimated  assuming  a  homogeneous-freezing  mech- 
anism. It  is  concluded  that  homogeneous-freezing 
was  observed.  The  results  compare  most  closely 
with  other  laboratory  and  field  studies  where 
values  were  calculated  from  data  taken  in  real 
clouds,  and  should  be  relevant  to  ice  formation  in 
cirrus  clouds.  (Author's  abstract) 
W90- 10798 


EFFECTS  OF  VAN  DER  WAALS  ATTRAC- 
TIONS ON  CLOUD  DROPLET  GROWTH  BY 
COALESCENCE. 

Colorado  Univ.  at  Boulder.   Dept.   of  Chemical 

Engineering. 

J.  R.  Rogers,  and  R.  H.  Davis. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 

Vol.  47,  No.  9,  p  1075-1080,  May  1990.  6  fig,  23 

ref.  NASA  Grant  NAGW-951  and  NAG-993. 
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Descriptors:  'Cloud  liquid  water,  *Cloud  physics, 
•Meteorology,  Atmospheric  physics,  Cloud  chem- 
istry, Clouds,  Precipitation,  Rain. 

The  inclusion  of  van  der  Waals  attractions  in  the 
interaction  between  cloud  droplets  has  been  re- 
cently shown  to  significantly  increase  the  collision 
efficiencies  of  the  smaller  droplets.  In  the  current 
work,  these  larger  values  for  the  collision  efficien- 
cies are  used  in  a  population  dynamics  model  of 
the  droplet  size  distribution  evolution  with  time,  in 
hopes  of  at  least  partially  resolving  the  long-stand- 
ing paradox  in  cloud  microphysics  that  predicted 
rates  of  the  onset  of  precipitation  are  generally 
much  lower  than  those  which  are  observed.  Evo- 
lutions of  several  initial  cloud  droplet  spectra  have 
been  tracked  in  time.  Size  evolutions  are  compared 
as  predicted  from  the  use  of  collision  efficiencies 
computed  using  two  different  models  to  allow  for 
droplet-droplet  contact:  One  which  considers  slip 
flow  effects  only,  and  one  which  considers  the 
combined  effects  of  van  der  Waals  forces  and  slip 
flow.  The  rate  at  which  the  droplet  mass  density 
function  shifts  to  larger  droplet  sizes  is  increased 
by  typically  20-25%  when  collision  efficiencies 
which  include  van  der  Waals  forces  are  used.  The 
overall  result  is  the  more  rapid  formation  of  larger, 
rain-sized  droplets,  particularly  from  initial  distri- 
butions with  small  values  of  the  average  radii  and 
narrow  initial  distributions.  (Author's  abstract) 
W90-10799 

DETAILS  OF  COLLIDING  THUNDERSTORM 
OUTFLOWS  AS  OBSERVED  BY  DOPPLER 
LJDAR. 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

J.  M.  Intrieri,  A.  J.  Bedard,  and  R.  M.  Hardesty. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 

Vol.  47,  No.  9,  p  1081-1098,  May  1990.  18  fig,  32 
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Three  cases  of  colliding  outflow  boundaries  are 
examined  using  data  collected  from  the  NOAA 
Doppler  lidar  and  a  meteorological  tower  during 
the  summer  of  1986  near  Boulder,  Colorado.  The 
data  are  unique  because  the  lidar  and  the  300  m 
tower  were  collocated,  providing  measurements  of 
both  kinematic  and  thermodynamic  properties. 
Lidar  data  reveal  small-scale  vortex  roll  instabil- 
ities within  the  leading  edge  of  the  outflow.  Obser- 
vations of  the  post-collision  interactions  showed 
that  the  warmer  of  the  two  outflows  was  deflected 
upward  by  the  colder  outflow  to  heights  of  2  km. 
In  all  cases,  this  forced  mechanical  lifting  was 
sufficient  to  produce  convection.  A  simple  model 
of  two  colliding  density  currents  also  suggests  that 
deeper  outflows  are  more  efficient  in  initiating 
convection.  (Author's  abstract) 
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When  performing  a  regional  analysis  of  precipita- 
tion chemistry  four  key  issues  are:  the  data  selec- 
tion, data  compositing,  the  interpolation  technique, 
and  the  uncertainty  of  the  results.  Using  the  Na- 
tional Atmospheric  Deposition  Program/National 
Trends    Network   (NADP/NTN)   and    Canadian 
precipitation    chemistry    data    (at    a    minimum), 
screening  the  chemical  data,  and  using  supplemen- 
tal National  Weather  Service  (NWS)  precipitation 
among  data  appears  to  present  a  useful  and  valid 
approach  to  producing  regional  analyses  of  con- 
centrations or  precipitation  amount.   The  NWS 
data  were  seen   to  reproduce  the  variability  in 
precipitation  amount  better  than  the  less  spatially 
dense  NADP  precipitation  amount  data.  The  pre- 
cipitation  chemistry   data  appeared   adequate  to 
chart  the  variation  in  chemical  concentrations  if 
the  data  were  first  stratified  into  fairly  homogene- 
ous regions.  Data  selection  is  critical  to  the  results, 
more  so  than  originally  anticipated.  Direct  and 
indirect  methods  for  charting  spatial  variation  wet 
deposition  were  investigated.  The  indirect  method 
allows  the  use  of  more  representative  precipitation 
amount  data  but  assumes  that  precipitation  amount 
and  concentration  are  not  spatially  correlated.  A 
review   of  experimental    evidence   suggests   that 
there  is  no  strong  relationship  between  S04  con- 
centration and  precipitation  amount  across  space. 
For  most  cases,  it  appears  reasonable  to  interpolate 
precipitation  concentration  and  convert  to  local 
wet  deposition  fluxes  using  interpolated  rain  gauge 
data.  Further  analyses  of  the  independence  of  con- 
centration and  precipitation  amount  across  space 
are  recommended,  especially  where  site  specific 
factors  may  control  wet  deposition.  (Author's  ab- 
stract) 
W90- 11337 

CLIMATOLOGY  OF  TEMPERATURE  AND 
PRECIPITATION  VARIABILITY  IN  THE 
UNITED  STATES. 

Environmental  Protection  Agency,  Research  In- 
angle  Park,  NC.  Atmospheric  Research  and  Expo- 
sure Assessment  Lab. 

B  K.  Eder,  L.  E.  Truppi,  and  P.  L.  Finkelstein. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-165930. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/3-89/025,  March  1989.  47p, 
23  fig,  1  tab,  6  ref. 

Descriptors:  'Climatology,  'Data  interpretation, 
•Precipitation,  'Seasonal  variation,  'Temperature, 
Data  collections,  Maps,  Meteorology,  Statistical 
analysis,  Variation  coefficient. 


Precipitation — Group  2B 

variation  for  precipitation  depicts  a  propensity  for 
the  largest  seasonal  and  annual  variation  to  occur 
over  the  southwestern  states  from  Texas  to  Cali- 
fornia. Conversely,  the  smallest  coefficient  of  vari- 
ations are  found  over  the  mid-Atlantic  and  Great 
Lakes  states.  Analysis  of  the  seasonal  and  annual 
standardized  precipitation  range  reveals  that  the 
pattern  mimics  the  coefficient  of  variation  patterns, 
but  does  however,  exhibit  less  of  a  gradient,  result- 
ing in  a  smoother  pattern.  Areas  of  greater  than 
normal  seasonal  and  annual  precipitation  ranges 
include  the  southwestern  states  from  Texas  to  Cali- 
fornia, while  areas  of  less  than  normal  ranges  in- 
clude the  northeastern  and  Ohio  River  Valley 
states.  (Author's  abstract) 
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The  seasonal  and  annual  variance  and  standardized 
range  for  temperature,  and  the  seasonal  and  annual 
coefficient  of  variation  and  normalized  standard- 
ized range  for  precipitation,  is  examined  on  a  cli- 
matic division  level  for  the  contiguous  United 
States  for  the  period  1885  to  1985.  Examination  of 
the  temperature  variance  reveals  a  continentahty 
phenomenon  in  which  the  largest  variances  occur 
in  the  upper  midwest  section  of  the  country,  while 
the  smallest  variances  are  generally  found  in  coast- 
al regions  along  the  west  coast,  the  Gulf  coast  and 
the  southeastern  states.  The  winter  season  displays 
roughly  twice  the  amount  of  seasonal  variance  as 
does  spring,  and  roughly  four  times  that  of  summer 
or  autumn.  Analysis  of  the  standardized  tempera- 
ture range  supports  the  continentahty  phenome- 
non- however,  the  transitional  seasons,  spring  and 
autumn  display  the  largest  amount  of  within  season 
variability  with  winter  and  summer  displaying  the 
least  amount.  Examination  of  the  coefficient  ot 
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The  sensitivity  of  wintertime  precipitation  and  soil 
hydrology  over  the  western  United  States  to  coast- 
al ocean  sea  surface  temperature  (SST),  inland  soil 
moisture   and  coastal   topography   representation 
was  analyzed  using  a  simulation  with  a  coupled 
limited-area  meteorological  model-soil  hydrology 
model.  The  period  simulated  was   1-30  January 
1979,  during  which  nine  storm  episodes  occurred 
over  the  western  U.S.  The  main  source  of  moisture 
feeding  precipitation  over  the  western  U.S.  was 
found  to  be  the  westerly  advection  of  water  vapor 
from  the  Pacific  Ocean.  Evaporation  from  coastal 
water  was  also  significant;  land  evaporation  was 
found  to  be  of  secondary  importance.  Coastal  SST 
anomalies  of  +/-1.5  K  affected  inland  precipita- 
tion. However,  with  an  anomaly  of  +3  K,  precipi- 
tation increases  significantly.  Because  of  the  pre- 
cipitation shadowing  effect  of  the  Sierra  Nevada 
and  Coastal  ranges  the  precipitation  enhancement 
mostly   occurs  over   California   and   the   Pacific 
Northwest.    Regional    precipitation    averages   in- 
crease by  10-20%  with  local  effects  being  larger 
over  coastal  areas.  Farther  inland  the  effect  is  on 
the  order  of  5-7%.  Precipitation  is  only  minimally 
affected  by  variations  in  soil  wetness  and  land 
evaporation  (effects  not  exceeding  5%),  but  the 
efficiency  of  other  components  of  the  hydrologic 
budget,  (such  as  water  infiltration  to  deep  soil  and 
surface  runoff)  increases  greatly  with  soil  water 
content.  The  precipitation  simulation  was  found  to 
be  sensitive  to  adjustments  in  the  description  of  the 
complex  western  United  States  coastal  topogra- 
phy, but  effects  were  generally  local  and  did  not 
propagate  far  over  the  continental  regions.  (Au- 
thor's abstract) 
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The  changes  in  normal  precipitation  amounts  from 
1931-60  to  1951-80  were  examined  for  stations  in 
Eastern  Canada.  The  area  covered  comprises  the 
Maritime  Provinces,  those  parts  of  Ontario  and 
Quebec  south  of  a  line  approximately  200  km  north 
of  Lakes  Erie  and  Ontario,  and  the  St.  Lawrence 
River.  Changes  were  computed  for  each  of  the 
four  seasons  and  the  for  the  entire  year.  Results 
from  three  general  circulation  studies,  using  three 
models  in  which  the  changes  due  to  doubling 
atmospheric  C02  concentrations  are  examined  are 
given.  In  the  summer,  two  of  the  three  models  give 
enhancements  in  precipitation  for  both  the  Canadi- 
an Great  Lakes  Basin  and  Atlantic  Canada,  the 
third  gives  a  decrease.  In  winter  all  three  models 
give  increases  for  both  areas.  Increases  are  larger 
for  the  Great  Lakes  than  for  Atlantic  Canada  in 
both  seasons.  The  largest  increases  (for  both  re- 
gions) are  in  excess  of  50%  in  the  Great  Lakes  area 
during  both  winter  and  summer.  According  to 
Atmospheric  Environment  Service  (AES)  (1982) 
data,  the  seasonal  (three-month)  precipitation 
amounts  in  the  Great  Lakes  region  is  typically  190- 
240  mm  in  summer  and  100-200  mm  in  winter,  so 
that  50%  is  of  the  order  of  100  mm.  However,  the 
other  two  models  give  much  smaller  changes. 
Thus,  the  general  circulation  studies  summarized 
by  AES  (1985)  give  an  overall  increase  in  precipi- 
tation in  Eastern  Canada.  Nevertheless,  because  of 
the  short  time  periods,  the  noise  in  the  observed 
precipitation  data,  and  the  uncertainties  in  general 
circulation  modelling,  it  is  not  intended  to  imply 
that  a  cause  and  effect  relationship  has  been  estab- 
lished between  the  increase  in  C02  concentrations 
and  precipitation  trends  in  Eastern  Canada.  On  the 
whole,  precipitation  increased,  especially  during 
winter  and  summer  months.  (Author's  abstract) 
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A  global  climatology  of  mean  monthly  precipita- 
tion was  developed  using  traditional  land-based 
gauge  measurements  and  shipboard  estimates.  The 
edited  database  contains  24,635  spatially  independ- 
ent terrestrial  station  records  and  223  oceanic  grid- 
point  records.  Corrected  monthly  precipitation  ob- 
servations were  then  interpolated  to  a  0.5  degree  of 
latitude  by  0.5  degree  of  longitude  grid  using  a 
spherically  based  interpolation  procedure.  Precipi- 
tation is  heaviest  in  the  low  latitudes  and  generally 
decreases  toward  the  poles.  Average  intra-annual 
variability  is  positively  correlated  with  average 
annual  precipitation.  Harmonic  analysis  depicted 
the  marked  effect  that  the  seasonal  migration  of  the 
Inter-Tropical  Convergence  Zone  has  on  the 
timing  of  precipitation  in  equatorial  regions.  A 
double-maxima  regime  characterizes  the  seasonal 
precipitation  cycle  between  the  equator  and  about 
10  degrees  N,  while  heavy  unimodal  precipitation 


dominates  the  subtropics  north  and  south  of  this 
region.  Mid-latitude  precipitation  is  generally  less 
than  in  the  tropics  and  is  usually  heavier  over  the 
oceans  than  over  land.  Rain  gauge  errors  tend  to 
be  directly  proportional  to  total  precipitation,  and 
amount  to  nearly  11%  of  the  global  catch.  An 
undercatch  of  less  than  5%  occurs  in  the  tropics, 
while  >  40%  is  common  at  the  poles.  This  illus- 
trates the  sizable  influence  of  wind  on  gauge  meas- 
urements of  snowfall.  Annual  average  global  pre- 
cipitation is  approximately  1123  mm  (gauge  cor- 
rections considered),  which  is  consistent  with 
other  reported  values.  (Chonka-PTT) 
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Maximum  entropy  spectrum  analysis  of  120  yearly 
total  precipitation  records  in  the  Corn  Belt  (states 
of  Illinois,  Indiana,  Iowa,  and  Missouri)  yield  evi- 
dence for  the  18  6-year  luni-solar  term  in  109 
instances,  while  the  10  to  11  year  solar  cycle  signal 
was  found  in  100  records.  For  Illinois,  minima  in 
the  19  year  wavetrains  were  highly  correlated  with 
epochs  1898.9,  1917.5,  1936.1.  For  eighteen  stations 
wave  minima  were  still  correlated  with  the  next 
epoch,  epoch  1954.7;  however,  a  bistable  phase 
switch  of  180  degrees  then  occurred  and  wave 
maxima  came  into  phase  with  epoch  1973.3.  In  two 
instances  in  northern  Illinois  the  switch  occurred  a 
cycle  earlier  at  epoch  1954.7,  and  in  five  instances 
a  half  cycle  earlier  at  mid-epoch  1964.0.  Some  of 
the  bistable  switches  observed  have  also  been 
found  in  drought/flood  data  from  South  America, 
India,  Canada,  China,  and  Africa.  Bistable  switches 
have  also  been  observed  in  air  temperature  and  air 
pressure  data  world-wide.  Based  on  such  observa- 
tions a  model  was  derived  that  explains  how  this 
can  occur  for  air  pressure.  The  model  used  in  this 
study  incorporates  the  acceleration  of  the  earth 
itself,  whose  period  is  18,613  years,  as  well  as 
pressure  gradients  and  gravity,  into  Newton's 
second  law.  This  is  combined  with  the  equations  of 
mass  conservation,  state,  and  the  first  law  of  ther- 
modynamics to  provide  a  theoretical  coupling 
mechanism  between  the  wind  systems.  One  wind 
system  is  a  westwardly  directed  flow  of  air  in- 
duced by  the  18.6  year  perturbation  of  the  earth's 
rotation  rate,  which  interacts  with  the  jet  stream 
and  wind  circulation  systems  of  subcontinental 
extent.  Coupling  between  these  systems  introduces 
standing  wave  'cells'  of  the  same  spatial  extent, 
whose  period  is  18.6  years.  Bistable  phase  switches 
at  air-pressure  recording  stations  are  due  to  sudden 
jet  stream  velocity  changes  which  lead  to  propaga- 
tion of  the  standing  wave  'cells'  to  a  new  spatial 
pattern  of  equilibrium.  (Chonka-PTT) 
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Rainfall  data  constitute  an  important  parameter  for 
studying  water  resources-related  problems.  Cur- 
rently, little  is  known  about  the  accuracy  of  the 
estimation  of  rainfall  in  a  given  area,  primarily 
because  of  the  wide  variability  of  rainfall  distribu- 
tion in  space  and  time  and  the  lack  of  information 
concerning  the  optimization  of  the  traditional  rain 
gage  network  design.  Remote  sensing  techniques 
could  provide  a  more  rapid  and  comprehensive 
overview  of  the  rainfall  distribution  in  a  given 
area.  Thus,  the  half-hourly  visible  and  thermal 
infrared  data  from  the  Geostationary  Operational 
Environmental  Satellite  (GOES),  in  conjunction 
with  the  Scofield-Oliver  method  and  a  geographic 
information  system  (GIS),  were  used  to  monitor 
rainfall  in  Florida.  Eleven  convective  clouds  that 
covered  26  rain  gage  stations  were  analyzed.  The 
cell  size  and  raster  format  used  in  the  GIS  was  48 
sq  km.  The  results  showed  that  the  satellite  rainfall 
estimations  were  well  correlated  to  rain  gage  meas- 
urements with  a  coefficient  of  determination  (r- 
squared)  of  0.81.  The  satellite  data  appear  to  be 
useful  for  monitoring  rainfall  in  an  area  where  no 
rain  gage  is  available.  (Author's  abstract) 
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Atmospheric  Environment  ATENBP,  Vol.  24A, 
No.  1,  p  63-72,  1990.  6  fig,  33  ref. 

Descriptors:  'Acid  rain,  'Atmospheric  precipita- 
tion, 'Climatology,  'Data  interpretation,  'Meteor- 
ology, 'Precipitation,  'Scotland,  'Water  pollution 
sources,  Ammonia,  Annual  precipitation,  Hydro- 
gen, Nitrates,  Sulfates,  Water  chemistry. 

A  simple  daily  weather-type  classification  for  the 
British  Isles  may  be  used  as  a  conventional  method 
to  categorize  precipitation  composition  (excess 
S04,  N03,  NH4,  H)  at  a  site  in  southern  Scotland. 
Precipitation  associated  with  four  weather  types 
(Westerly:  W,  Cyclonic:  C,  Southerly:  S,  South- 
westerly: SW)  has  a  strong  influence  on  the  annual 
mean  precipitation  weighted  composition.  The 
single  most  important  influence  is  the  dilution 
effect  of  precipitation  associated  with  W-types. 
Trends  in  composition  over  the  period  1978-1984 
appear  to  be  strongly  related  to  the  annual 
amounts  of  C-type  and  especially  W-type  precipi- 
tation. These  links  may  confound  the  relationship 
between  emissions  and  deposition  over  a  restricted 
region.  The  pronounced  annual  cycle  in  precipita- 
tion composition  at  the  station  may  also  be  ex- 
plained by  the  annual  meteorological  cycle  which 
can  be  characterized  by  the  weather  types.  The 
significance  of  these  findings  is  that  there  are  large 
and  known  changes  in  the  relative  annual  frequen- 
cies of  weather  types  on  the  time  scale  of  decades. 
This  indicates  a  possible  contribution  to  non-linear- 
ity between  emissions  and  deposition  on  the  longer 
time  scale.  (Author's  abstract) 
W90- 11783 


PHOTOLYSIS  OF  FE  (III)-HYDROXY  COM- 
PLEXES AS  SOURCES  OF  OH  RADICALS  IN 
CLOUDS,  FOG  AND  RAIN. 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11784 


WATER  CYCLE— Field  2 


INVESTIGATION    OF    AIR    QUALITY    AND 
ACID  RAIN  OVER  THE  GULF  OF  MEXICO. 

Environmental     Analytical     Service,     San     Luis 

Obispo,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11785 


PROBING  THE  ACID  DEPOSITION  SYSTEM 
WITH  A  SEMI-EMPIRICAL  MODEL:  THE 
ROLE  OF  OXIDANT  LIMITATION. 

ENSR,  Camarillo,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11786 


DETERMINATION  OF  TRACE  ELEMENTS, 
INCLUDING  REGIONAL  TRACERS,  IN 
RHODE  ISLAND  PRECIPITATION. 

Rhode  Island  Univ.,  Narragansett.  Center  for  At- 
mospheric Chemistry  Studies. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-11787 

MONITOR    FOR    CONTINUOUS    MEASURE- 
MENT  OF  TEMPERATURE,   PH   AND   CON- 
DUCTANCE OF  WET  PRECIPITATION:  PRE- 
LIMINARY RESULTS  FROM  THE  ADIRON- 
DACK MOUNTAINS,  NEW  YORK. 
Geological  Survey,  West  Trenton,  NJ. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-11788 


INVESTIGATIONS  OF  A  WINTER  MOUNTAIN 
STORM  IN  UTAH.  PART  I:  SYNOPTIC  ANAL- 
YSES, MESOSCALE  KINEMATICS,  AND 
WATER  RELEASE  RATES. 

Nevada  Univ.  System,  Reno.  Atmospheric  Sci- 
ences Center. 

A.  B.  Long,  B.  A.  Campistron,  and  A.  W. 
Huggins. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  47,  No.  11,  p  1302-1322,  June  1990.  13  fig,  12 
ref,  append.  NOAA  Grants  NA84RAD05125, 
NA85RAH05031,  and  NA86RAH06025,  Utah  Di- 
vision of  Water  Resources  Agreements  85-0338, 
86-3905,  and  87-1575,  and  NSF  Grant  ATM- 
8603089. 

Descriptors:  *Mesoscale  convection,  ♦Meteorol- 
ogy, *Storms,  *Utah,  Cold  regions,  Tushar  Moun- 
tains, Weather. 

A  winter  storm  passing  across  the  north-south- 
oriented  Tushar  Mountains  in  southwest  Utah  is 
investigated  in  this  multipart  paper.  In  stage  one  of 
the  storm  altostratus  was  present  on  the  leading 
side  of  a  long-wave  trough.  Weak  updrafts  oc- 
curred only  at  the  higher  altitudes  within  the 
clouds  where  there  was  a  convergence  and  large 
scale  synoptically  forced  lift.  Downdrafts  as  great 
as  -0.6  m/sec  occurred  in  the  lower  parts  of  the 
cloud  where  there  was  divergence.  Down  drafts 
were  induced  in  part  by  sublimation  cooling  of 
solid  (ice)  precipitation  falling  from  the  altostratus. 
Stage  two  was  initially  dominated  by  passage  of  a 
short-wave  aloft.  Dryer  air  was  associated  with  the 
short-wave  which  led  to  complete  evaporation  of 
the  altostratus  of  stage  one.  During  stage  three  a 
passing  cold  front  influenced  the  kinematics, 
clouds  and  precipitation.  The  storm  changed  char- 
acter after  the  wind  at  low  altitudes  had  veered 
northerly  and  become  parallel  to  the  Tushar 
Mountains.  Convergence  maxima  continued  to  be 
present  beneath  the  frontal  surface  but  weaker. 
Water  release  rates  decreased  at  the  end  of  stage 
three.  The  storm  dissipated  in  stage  four.  The  axis 
of  the  long  wave  trough  passed  through  the  area, 
winds  at  higher  altitudes  beneath  the  frontal  sur- 
face veered  more  northerly  and  there  was  substan- 
tial drying  at  all  altitudes  above  and  below  the 
frontal  surface.  (See  also  W90- 11809)  (Lantz-PTT) 
W90- 11808 


INVESTIGATIONS  OF  A  WINTER  MOUNTAIN 
STORM  IN  UTAH.  PART  II:  MESOSCALE 
STRUCTURE,  SUPERCOOLED  LIQUID 
WATER  DEVELOPMENT,  AND  PRECIPITA- 
TION PROCESSES. 
Utah  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology. 


K.  Sassen,  A.  W.  Huggins,  A.  B.  Long,  J.  B. 
Snider,  and  R.  J.  Meitin. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  47,  No.  11,  p  1323-1350,  June  1990.  27  fig,  3 
tab,  21  ref.  NOAA  Grants  NA84RAD05125, 
NA85RAH05031,  and  NA86RAH06025,  Utah  Di- 
vision of  Water  Resources  Agreements  85-0338, 
86-3905,  and  87-1575,  and  NSF  Grant  ATM- 
8603089. 

Descriptors:  *Mesoscale  convection,  •Meteorol- 
ogy, *Storms,  "Utah,  Cloud  liquid  water,  Cold 
regions,  Precipitation,  Supercooling,  Tushar 
Mountains,  Weather. 

A  comprehensive  analysis  of  a  deep  winter  storm 
system  during  its  passage  over  the  Tushar  Moun- 
tains of  southwestern  Utah  is  reported.  Storm 
structure  and  composition,  and  analysis  focuses  on 
multiple  remote  sensor  and  surface  microphysical 
observations  collected  from  a  midbarrier  (2.57  km 
MSL)  field  site.  In  general,  storm  properties  above 
the  barrier  were  either  dominated  by  barrier  level 
orographic  clouds  or  propagating  mesoscale  cloud 
systems.  The  orographic  cloud  component  consist- 
ed of  supercooled  liquid  water  (SLW)  clouds  in 
the  form  of  an  extended  barrier  wide  cap  cloud 
that  contained  localized  supercooled  liquid  water 
concentrations.  Based  on  a  winter  storm  conceptu- 
al model,  it  is  concluded  that  low  level  orographic 
SLW  clouds,  when  decoupled  from  the  overlying 
ice  cloud  layers  of  the  storm,  are  generally  ineffi- 
cient producers  of  precipitation  due  to  the  typical- 
ly warm  temperatures  at  these  altitudes  of  the 
region.  (See  also  W90-1 1808)  (Lantz-PTT) 
W90-11809 


NUMERICAL  MODEL  FOR  THE  EQUILIBRI- 
UM SHAPE  OF  ELECTRIFIED  RAINDROPS. 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  At- 
mospheric Sciences. 
C.  C.  Chuang,  and  K.  V.  Beard. 
Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol  47,  No.  11,  p  1374-1389,  June  1990.  14  fig,  1 
tab,  40  ref.  NSF  Grants  ATM84- 19490  and 
ATM87-22688. 

Descriptors:  *Equilibrium,  'Mathematical  models, 
*Rain,  Electrical  properties,  Electromagnetic 
waves,  Model  studies,  Precipitation. 

The  Laplace  formula  has  been  extended  to  rain- 
drop shapes  under  the  influence  of  vertical  electric 
fields  and  drop  charges.  A  finite  volume  method 
was  used  with  a  boundary-fitted  coordinate  system 
to  calculate  the  shape  dependent  electric  field.  The 
distorted  shape  was  obtained  by  numerical  integra- 
tion from  the  upper  to  the  lower  pole  by  iteration, 
to  achieve  the  appropriate  drop  volume  and  force 
balance  using  shape  dependent  stresses.  Stability 
was  found  to  be  enhanced  for  raindrops  because  of 
the  counteracting  aerodynamic  distortion.  The  pre- 
dicted critical  fields  for  larger  raindrops  are  about 
2  kV/cm  higher  than  found  in  wind  tunnel  meas- 
urements. Model  raindrop  shapes  in  an  electric 
field  show  a  pronounced  extension  of  the  upper 
pole,  and  a  flattened  base  caused  by  the  increased 
fall  spread  from  vertical  stretching.  For  the  maxi- 
mum field  and  charge  expected  in  thunderstorms,  a 
downward  force  increases  the  aerodynamic  distor- 
tion thereby  counteracting  the  electric  stretching 
so  that  axis  ratios  are  nearly  the  same  as  in  the 
absence  of  electric  stresses.  In  contrast,  an  upward 
electric  force  decreases  the  aerodynamic  distor- 
tion, resulting  in  an  enhanced  vertical  stretching  to 
the  extent  that  large  raindrops  can  become  unsta- 
ble. (Lantz-PTT) 
W90-11810 


MAPPING  SURFACE  ENERGY  BALANCE 
COMPONENTS  BY  COMBINING  LANDSAT 
THEMATIC  MAPPER  AND  GROUND-BASED 
METEOROLOGICAL  DATA. 

Agricultural     Research    Service,     Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-11811 


HYDROLOGY  AND  RAIN  FLUSHING  OF  THE 
NICHUPTE  LAGOON  SYSTEM,  CANCUN, 
MEXICO. 


Precipitation — Group  2B 

Universidad     Nacional     Autonoma     de     Mexico, 

Mexico  City.  Inst,  de  Ciencias  del  Mar  y  Limnolo- 

gia. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-11933 


RADAR    STUDY    OF    THE    SNOWFALL    IN 
SOUTH-WEST  CORNWALL  ON  12  JANUARY 

1987. 

For  primary  bibliographic  entry  see  Field  2C. 
W90-11953 


PATTERNS  OF  THE  ISOTOPIC  COMPOSI- 
TION OF  PRECIPITATION  IN  TIME  AND 
SPACE:  DATA  FROM  THE  ISRAELI  STORM 
WATER  COLLECTION  PROGRAM. 

Weizmann    Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

M.  Rindsberger,  S.  Jaffe,  S.  Rahamim,  and  J.  R. 

Gat. 

Tellus  TELLAL,  Vol.  42B,  No.  3,  p  263-271,  July 

1990.  7  fig,  17  ref. 

Descriptors:  'Climates,  'Evaporation,  'Geogra- 
phy, 'Isotope  studies,  'Precipitation,  'Weather, 
Israel,  Rain,  Synoptic  analysis. 

The  data  from  a  precipitation  sampling  program  in 
Israel  show  the  synoptic  scale  history  of  the  air 
masses  to  be  the  predominant  factor  which  con- 
trols the  isotopic  data.  Initially,  in  advance  of  the 
storm  with  the  cyclonic  center  situated  to  the 
northwest,  surface  air  is  advected  representing  a 
pristine  air  mass  without  much  of  a  rainout  history. 
The  isotopically  enriched  values  may  be  further 
enhanced  by  some  evaporative  isotope  fractiona- 
tion, since  at  this  stage  these  air  masses  are  rather 
dry  and  the  cloud  base  is  at  higher  elevation.  At 
the  peak  of  the  storm,  during  the  passage  of  the 
front,  the  strong  convective  motions  result  in 
mixing  of  surface  with  higher  altitude  air.  This 
period  is  usually  also  a  period  of  maximum  rain 
intensities.  In  the  wake  of  the  front,  the  very 
variegated  air  mass  histories  is  reflected  in  the 
scattered  nature  of  isotopic  data.  It  appears  that 
not  only  the  isotopic  values,  but  also  the  amount 
effect  is  controlled  primarily  by  the  large-scale 
motion  of  the  air  masses  and  in  particular  by  the 
degree  of  vertical  mixing  of  the  air  layers  above 
the  Mediterranean.  (Stoehr-PTT) 
W90- 11967 


MEASUREMENTS  OF  CLOUD  WATER  DEPO- 
SITION ON  VEGETATION  USING  A  LYSIME- 
TER  AND  A  FLUX  GRADIENT  TECHNIQUE. 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

D.  Fowler,  A.  P.  Morse,  M.  W.  Gallagher,  and  T. 
W.  Choularton. 

Tellus  TELLAL,  Vol.  42B,  No.  3,  p  285-293,  July 
1990.  7  fig,  2  tab,  16  ref. 

Descriptors:  'Acid  rain,  'Clouds,  'Deposition, 
'Hydrologic  budget,  'Lysimeters,  'Path  of  pollut- 
ants, 'Vegetation,  'Water  pollution  sources,  Alti- 
tude, Sedimentation,  Wind  velocity. 

The  deposition  of  cloud  droplets  onto  moorland 
vegetation  has  been  measured  using  two  independ- 
ent methods.  Vertical  gradients  in  wind  velocity 
and  liquid  water  content  (LWC)  provided  cloud 
deposition  fluxes  of  typically  10  mg/sq  m/s  and 
deposition  velocities  in  the  range  21  to  39  mm/s 
for  droplets  with  a  number  mean  radius  in  the 
range  6  to  7  microns.  In  these  conditions,  the 
aerodynamic  resistance  provided  the  major  limita- 
tion to  deposition  rates  contributing  60%  of  the 
overall  transfer  resistance.  Simultaneous  measure- 
ments of  net  water  exchange  between  the  atmos- 
phere and  the  ground  using  a  lysimeter  showed 
that  the  bulk  of  the  water  was  deposited  as  a  vapor 
flux  onto  frozen  soil  within  the  lysimeter.  The 
vapor  deposition  continued  to  dominate  the  water 
flux  measurements  until  the  frozen  soil  thawed. 
The  measurements  show  that  cloud  water  deposi- 
tion at  Great  Dun  Fell  (altitude  847  m  asl)  may 
increase  annual  wet  deposited  S04(-2),  N03(-), 
H(  +  ),  and  NH4(+)  by   12%,  but  if  such  high 
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Group  2B — Precipitation 

altitude  sites  were  afforested,  the  increase  would 

be  44%.  (Author's  abstract) 

W90-11968 


SULFUR  DEPOSITION  ONTO  EUROPEAN 
FORESTS:  THROUGHFALL  DATA  AND 
MODEL  ESTIMATES. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Physical  Geography. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11969 


ASSESSING  AND  FORECASTING  EXTREME 
RAINFALL  IN  THE  UNITED  KINGDOM. 

Meteorological  Office,  Bracknell  (England). 

C.  G.  Collier. 

Weather  WTHRAL,  Vol.  45,  No.  4,  p  103-112, 

April  1990.  7  fig,  1  tab,  22  ref. 

Descriptors:  'Precipitation,  *Rainfall,  *Weather, 
•Weather  forecasting,  Assessments,  Flood  control, 
Flood  protection,  Model  studies,  Rainfall  distribu- 
tion, Rainfall  impact,  Synoptic  analysis,  United 
Kingdom,  Weather  data  collections. 

Forecasting  rainfall  and  assessing  its  magnitude 
and  frequency  of  occurrence  in  order  to  design 
structures  to  withstand  the  devastating  effects  of 
flooding  have  been  high  priorities  in  hydrometeor- 
ology  over  many  years.  At  present  the  different 
approaches  to  forecasting  are  usually  not  integrat- 
ed in  a  way  which  enables  forecasters  to  use  the 
products  so  produced  in  near  real-time.  If  benefits 
are  to  be  gained  from  the  development  of  highly 
sophisticated  observational  systems,  then  there  is 
an  increasing  need  for  closer  cooperation  between 
meteorologists,  hydrologists,  and  emergency  serv- 
ices on  a  real-time  basis.  There  is  a  need  to  blend 
'nowcasting'  (description  of  the  weather  now  and 
up  to  three  hours  ahead)  systems  with  mesoscale 
numerical  model  output  to  provide  improved  fore- 
casts of  extreme  rainfall  events.  (Stoehr-PTT) 
W90- 11974 


FORECASTING  SAHEL  RAINFALL--AN 
UPDATE. 

Meteorological  Office,  Bracknell  (England). 
M.  N.  Ward,  C.  K.  Folland,  K.  Maskell,  J.  A. 
Owen,  and  D.  P.  Rowell. 

Weather  WTHRAL,  Vol.  45,  No.  4,  p  122-125, 
April  1990.  2  fig,  2  tab,  11  ref. 

Descriptors:  'Africa,  'Climatology,  'Forecasting, 
'Meteorology,  'Model  studies,  'Precipitation, 
'Rainfall,  'Weather  forecasting,  Ocean  circulation, 
Prediction,  Sahel,  Temperature,  Weather  data  col- 
lections. 

Two  forecasts  of  Sahel  rainfall  for  the  1989 
summer  season  have  been  produced  with  the  Gen- 
eral Circulation  Models  (GCMs)  using  June  sea 
surface  temperature  anomalies  (SSTAs),  but  with 
different  initial  atmospheric  conditions.  The  first 
method  used  initial  atmospheric  conditions  derived 
from  the  model  which  were  taken  from  the  30th 
day  of  an  earlier  GCM  forecast  run  using  April 
SSTAs.  This  achieved  a  close  balance  between  the 
model  atmosphere  and  SSTs  at  the  beginning  of 
the  forecast.  This  forecast  method  is  similar  to  that 
used  for  the  hindcasts.  The  second  forecast  started 
from  observed  initial  atmospheric  conditions  for 
June  30,  1989.  This  forecast  method  benefits  from 
any  predictive  power  in  the  initial  state  of  the 
atmosphere,  but  does  not  have  the  advantage  of 
the  close  dynamical  balance  between  the  imposed 
SSTs  and  the  model  atmosphere.  The  results  from 
both  forecasts  are  provided.  The  second  method 
produced  a  poor  forecast  and  the  first  method  was 
more  accurate.  Both  methods  forecast  wetter  con- 
ditions for  1989  than  the  empirical  techniques.  The 
reasons  for  these  differences  will  be  investigated 
with  further  experiments.  The  GCM  has  correctly 
predicted  more  rain  in  the  west  than  in  the  east  of 
the  Sahel.  (Stoehr-PTT) 
W90- 11975 


DISASTER  ALLEVIATION   IN  THE  UNITED 
KINGDOM  AND  OVERSEAS. 

Meteorological  Office,  Bracknell  (England). 


R.  D.  Hunt. 

Weather  WTHRAL,  Vol.  45,  No.  4,  p  133-138, 

April  1990.  1  fig,  2  tab,  4  ref. 

Descriptors:  'Climates,  'Design  standards,  'Disas- 
ters, 'Floods,  'Storms,  'Weather  forecasting,  Ad- 
ministrative regulations,  Design  criteria,  Design 
floods,  Meteorological  data  collection,  Rainfall, 
United  Kingdom. 

Weather  disasters  occur  widely  and  frequently 
around  the  world.  Their  effects  can  often  be  less- 
ened by  careful  building  design,  warnings  to  the 
public,  improvements  in  forecasting,  and  planning 
for  severe  weather.  In  the  United  Kingdom,  for 
example,  the  storm  of  October  15  and  16,  1987  led 
to  a  review  of  the  way  the  Meteorological  Office 
warns  the  emergency  authorities  of  hazardous 
weather.  As  a  result  of  this  review,  a  three-tier 
system  was  developed.  The  Meteorological  office 
network  of  Weather  Centres  uses  the  FLASH 
measure  systems  to  alert  emergency  authorities  on 
a  local  basis  as  well  as  local  and  national  radio  and 
TV  stations.  The  criteria  for  issuance  of  tier  1 
FLASH  messages  are  severe  gales  (mean  speed  > 
40  knots,  gusts  >  60  knots,  snow  (accumulation  > 
2  cm/hr  for  2  hr)  blizzards  (mean  wind  >  28 
knots),  heavy  rain  (>  15  mm/3  hr),  dense  fog 
(visibility  <  50  m)  and  wide  speed  icy  roads.  Tier 
2  warnings  are  also  issued  to  the  BBC  monitoring 
unit.  The  criteria  are  fog  (visibility  <  200  m),  rain 
(  >  4  mm/hr  for  1  hr  or  >  15  mm/10  hr),  gale 
winds  (mean  speed  >  34  knots,  gusts  >  43  knots) 
as  well  as  any  expected  occurrences  of  snow,  icy 
roads,  or  rapid  thaw.  Tier  3  are  services  to  be 
arranged  to  meet  any  particular  local  requirements. 
(Stoehr-PTT) 
W90- 11977 


RADAR  SIGNAL  INTERPRETATION  IN 
WARM  SEASON  RAINSTORMS. 

Envirotech  Ltd.,  Salonika  (Greece). 

N.  R.  Dalezios,  and  N.  Kouwen. 

Nordic  Hydrology  NOHYBB,  Vol.  21,  No.  1,  p 

47-64,  1990.  7  fig,  5  tab,  23  ref. 

Descriptors:  'Data  interpretation,  'Meteorological 
data,  'Meteorology,  'Model  studies,  'Radar, 
'Rainfall,  'Rainstorms,  'Remote  sensing,  Algo- 
rithms, Canada,  Error  analysis. 

There  are  several  sources  of  error  affecting  the 
returned  power  of  weather  radar  signals  with  an 
impact  on  the  accuracy  of  radar  rainfall  measure- 
ments. A  number  of  deterministic  corrective  tech- 
niques have  been  developed  and  alternatively  used 
to  consider  non-rainfall  echoes,  signal  attenuation, 
wind  effect  and  Z-R  relationships  in  radar  rainfall 
measurements.  Two  commonly  used  statistics  have 
been  employed  to  assess  the  performance  of  the 
developed  deterministic  algorithms  on  point,  as 
well  as  on  areal,  rainfall  estimates.  Eleven  warm 
season  storms  have  been  selected  to  demonstrate 
the  efficiency  of  the  corrective  techniques  on  point 
as  well  as  areal,  radar  rainfall  measurements.  The 
results  show  that  objective  surface  rainfall  estima- 
tion analyses  such  as  the  bivariate  objective  analy- 
sis, which  incorporates  radar  and  raingage  data 
sets,  is  affected  by  several  sources  of  error.  There 
are  differences  in  the  performance  of  the  alternate- 
ly used  corrective  algorithms  as  inferred  from  the 
two  statistics  employed.  Deterministic  corrective 
techniques  are  still  necessary  for  the  ultimate  im- 
provement of  surface  rainfall  estimate.  The  selec- 
tion of  the  proper  Z-R  relationship  does  not  have  a 
significant  impact  on  the  analysis.  (Korn-PTT) 
W90-11985 


2C.  Snow,  Ice,  and  Frost 


NITRATE  CONCENTRATIONS  IN  SNOW 
FROM  REMOTE  AREAS:  IMPLICATION  FOR 
THE  GLOBAL  NOX  FLUX. 

New    Hampshire    Univ.,    Durham.    Inst,    for    the 
Study  of  Earth,  Oceans  and  Space. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10570 


FRACTURE  AND  BREAKUP  OF  RIVER  ICE 
COVER. 


National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
S.  Beltaos. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  17,  No.  2,  p  173-183,  April  1990.  13  fig,  2  tab, 
29  ref,  append. 

Descriptors:  'Ice  breakup,  'River  ice,  Ice  cover, 
Ice  thickness,  Rivers,  Runoff. 

When  runoff  begins,  uplift  pressures  develop  on 
the  underside  of  the  shore  fast  cover.  Analysis 
shows  that  longitudinal  cracks  should  form  soon 
after  runoff  starts.  Two  cracks  are  normally  pre- 
dicted, subdividing  the  cover  into  a  main  central 
part  and  two  side  strips.  Where  ice  thickness  is 
large  or  the  channel  is  narrow,  a  single  mid-chan- 
nel crack  is  predicted.  Field  observations  support 
the  theory.  With  increasing  flow,  the  central  por- 
tion of  the  cover  may  detach  and  become  subject 
to  transverse  fractures.  The  latter  could  result  from 
bending  on  vertical  or  horizontal  planes.  Vertical 
bending  fracture  requires  extreme,  wavelike  slopes 
such  as  might  prevail  briefly  during  jam  releases. 
Flow  shear  and  the  meandering  planform  of  rivers 
cause  horizontal  bending  manifested  in  commonly 
observed  transverse  crack  patterns.  The  resulting 
separate  ice  sheets  will  be  set  in  motion  if  there  is 
enough  room  on  the  water  surface  between  the 
river  boundaries,  thus  initiating  the  breakup.  This 
mechanism  leads  to  a  breakup  forecasting  criterion, 
called  the  boundary  constraint,  that  explains  past 
empirical  findings  and  identifies  the  factors  influ- 
encing various  empirical  coefficients.  Another  type 
of  breakup  is  caused  by  ice-jam  releases  and  forma- 
tion of  breaking  fronts  whereby  the  ice  cover  is 
reduced  to  rubble  before  it  moves.  Little  is  known 
about  the  motion  of  breaking  fronts  but  relevant 
field  observations  are  reviewed.  (Author's  ab- 
stract) 
W90-10714 


CONTENT  OF  CHLORIDE,  NITRATE,  AND 
SULPHATE  IN  SNOW  SAMPLES  COLLECTED 
FROM  THE  SNOWY  MOUNTAIN  REGION  OF 
AUSTRALIA. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Sutherland  (Australia).  Analytical 
Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10746 


FREEZTNG  NUCLEATION  RATES  OF  DDLUTE 
SOLUTION  DROPLETS  MEASURED  BE- 
TWEEN -30  C  AND  -40  C  IN  LABORATORY 
SIMULATIONS  OF  NATURAL  CLOUDS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

For  primary  bibliographic  entry  see  Field  2B. 
W90- 10798 


AIRBORNE  GAMMA  RADIATION  SNOW 
WATER  EQUIVALENT  AND  SOIL  MOISTURE 
MEASUREMENTS  AND  SATELLITE  AREAL 
EXTENT  OF  SNOW  COVER  MEASURE- 
MENTS: A  USER'S  GUIDE,  VERSION  3.0. 
National  Weather  Service,  Minneapolis,  MN.  Na- 
tional Remote  Sensing  Hydrology  Program. 
T.  Carroll,  and  M.  Allen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-177877. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
November  1,  1988.  54p,  8  fig,  6  tab,  35  ref,  2 
append. 

Descriptors:  'Computer  programs,  'Mapping, 
•Remote  sensing,  'Satellite  technology,  *Snow 
cover,  *Soil  water,  Computers,  Data  acquisition. 

Reliable  airborne  snow  water  equivalent  and  soil 
moisture  measurements  are  provided  in  real-time 
to  National  Weather  Service  (NWS)  field  offices 
upon  request  from  NWS  hydrologists.  The  air- 
borne data  are  collected  routinely  over  a  network 
of  1418  flight  lines  in  25  states  and  6  Canadian 
provinces  from  January  through  mid-April.  Air- 
borne snow  survey  missions  and  basins  for  cover- 
age are  based  on  input  from  NWS  field  hydrologist 
and  snow  cover  conditions  across  the  country.  The 
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irborne  snow  water  equivalent  data  are  used  to 
ssess:  (1)  The  above  ground  moisture  held  in  the 
nowpack  in  the  form  of  snow,  ice  lenses,  ground 
ce,  and  standing  water;  (2)  The  above  ground 
aoisture  plus  some  measure  of  the  soil  moisture 
ibove  field  holding  capacity  (which  tends  to  re- 
pond  hydrologically  in  a  fashion  similar  to  that  of 
now  water  equivalent);  and/or  (3)  The  aggregate 
■hange  in  both  the  above  ground  moisture  and  the 
otal  soil  moisture  from  some  previously  estab- 
ished  measurement  (e.g.,  a  fall  airborne  soil  mois- 
ure  survey).  Mapping  areal  extent  of  snow  cover 
vith  digital  satellite  data  provides  an  effective 
neans  to  assess  snow  cover  conditions  over  large 
ireas  of  the  country  in  near  real-time.  The  areal 
;xtent  of  snow  cover  data  are  distributed  electroni- 
;ally  to  field  hydrologists  for  application  in  specif- 
c  operational  and  research  hydrology  programs. 
ITie  snow  cover  mapping  technique  described  in 
:his  study  was  recently  developed  in  Kansas  City 
jsing  GOES  satellite  data.  The  Airborne  Snow 
Survey  Section  and  the  Satellite  Hydrology  Sec- 
tion of  the  National  Remote  Sensing  Hydrology 
Program  maintain  a  number  of  operational  data- 
Dases  which  are  available  to  end-users  upon  re- 
quest. Included  in  the  program  databases  are:  (1) 
lirborne  flight  line  database;  (2)  historic  airborne 
snow  water  equivalent  and  soil  moisture  measure- 
ments made  since  1980;  (3)  airborne  flight  line 
network  maps;  (4)  satellite  snow  cover  mapping 
total  database;  (5)  satellite  snow  cover  mapping 
elevation  zone  database;  (6)  historic,  digital  satel- 
lite areal  extent  of  snow  cover  data  since  the  1985 
snow  cover  mapping  season;  and  (7)  area/elevation 
curves  derived  from  the  digital  elevation  model 
data  for  275  major  river  basins  in  the  West  by 
USGS  regions.  (Lantz-PTT) 
W90-11070 


FATE  OF  ICE  NUCLEATION-ACTIVE  PSEU- 
DOMONAS  SYRINGAE  STRAINS  IN  ALPINE 
SOILS  AND  WATERS  AND  IN  SYNTHETIC 
SNOW  SAMPLES. 

Genecor  International,  Rochester,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11912 


RADAR  STUDY  OF  THE  SNOWFALL  IN 
SOUTH-WEST  CORNWALL  ON  12  JANUARY 
1987. 

W.  S.  Pike. 

Meteorological   Magazine   MTMGA5,   Vol.   .119, 

No.  1414,  p  97-102,  May  1990.  5  fig,  4  ref. 

Descriptors:  *Drifting  snow,  *Precipitation, 
•Radar,  *Snow,  'Weather,  Clouds,  Cornwall, 
England,  Remote  sensing,  Weather  satellites. 

A  heavy  snowfall  affecting  southwest  Cornwall 
during  January  1987  was  analyzed  using  surface 
observations.  The  fine  mesh  (2  km  x  2  km),  70  km- 
rang,  radar  installation  at  Camborne,  and  AVHRR 
satellite  pictures  to  determine  its  causes,  geographi- 
cal extent  and  temporal  limits.  There  was  a  close 
relationship  between  Camborne  radar  returns  and 
the  snow  depths  measured  in  southwest  Cornwall 
on  January  12.  When  integrated  over  six-hour  peri- 
ods, the  radar  data  gave  good  indications  of  aver- 
age snowfall  intensity  experienced  over  specific 
time  spans,  clearly  indicating  the  regions  in  which 
at  least  moderate  snowfall  predominated,  taking 
the  form  of  heaviest  accumulations  affecting  a  25 
km  wide  belt  whose  axis  lay  from  approximately 
Falmouth  to  Penzance.  (Stoehr-PTT) 
W90-11953 


RE-EVALUATION  OF  ANTEVS*  NEW  ENG- 
LAND VARVE  CHRONOLOGY  AND  NEW  RA- 
DIOCARBON DATES  OF  SEDIMENTS  FROM 
GLACIAL  LAKE  HITCHCOCK. 

Tufts  Univ.,   Medford,   MA.   Dept.   of  Geology. 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 11978 


ESTIMATING  THE  VARIANCE  OF  AIR- 
BORNE SNOW  WATER  EQUIVALENT  ESTI- 
MATES USING  COMPUTER  SIMULATION 
TECHNIQUES. 

Arizona  State  Univ.,  Tempe. 


S.  S.  Carroll,  and  T.  R.  Carroll. 

Nordic  Hydrology  NOHYBB,  Vol.  21,  No.  1,  p 

35-46,  1990.  7  fig,  1  tab,  8  ref. 

Descriptors:  *Computer  models,  'Gamma  radi- 
ation, 'Model  studies,  'Remote  sensing,  'Simula- 
tion analysis,  'Snow,  'Snow  cover,  'Snow  sur- 
veys, Computer  programs,  Error  analysis,  Flood 
forecasting,  River  forecasting. 

Estimates  of  snow  water  equivalent  derived  from 
measurements  of  the  attenuation  of  terrestrial 
gamma  radiation  vary  as  a  function  of  several 
known  sources  of  error.  The  major  sources  of 
error  investigated  include:  (1)  the  uncertainties  as- 
sociated with  radiation  count  rates,  (2)  the  de- 
creased signal  caused  by  increased  snow  water 
equivalent,  (3)  the  uncertainty  associated  with  the 
estimates  of  ground-based  soil  moisture  measure- 
ments, (4)  the  variation  due  to  differences  in  the 
lengths  of  flight  lines,  and  (5)  biases  caused  by 
variance  in  the  snow  water  equivalent  and  by 
forest  biomass  along  the  flight  line.  A  computer 
simulation  of  the  physically-based  model  used  to 
obtain  estimates  of  snow  water  equivalent  was 
developed  and  the  variance  in  estimates  of  snow 
water  equivalent  investigated  using  simulation 
techniques.  The  simulation  results  indicate  that  the 
error  in  airborne  snow  water  equivalent  estimates 
made  in  both  forested  and  open  environments  with 
up  to  60  cm  of  snow  water  equivalent  is  less  than 
12%  of  the  estimate  for  typical  flight  lines.  The 
results  can  aid  National  Weather  Service  hydrolo- 
gists in  improving  river  and  flood  forecasts,  water 
supply  forecasts,  and  spring  flood  outlooks  for 
large  areas  of  the  United  States  and  Canada.  (Au- 
thor's abstract) 
W90- 11984 


MASS  BALANCE  OF  THE  TAKU  GLACIER, 
ALASKA  FROM  1946  TO  1986. 

Nichols  Coll.,  Dudley,  MA.  Dept.  of  Environmen- 
tal Science. 

M.  S.  Pelto,  and  M.  M.  Miller. 
Northwest  Science  NOSCAX,  Vol.  64,  No.  3,  p 
121-130,  May  1990.  7  fig,  1  tab,  18  ref. 

Descriptors:  'Alaska,  'Glacial  surges,  'Glacier 
balance,  'Glaciers,  'Glaciology,  'Taku  Glacier, 
Arctic  zone,  Climatic  changes. 

The  Taku  Glacier  is  a  temperate,  maritime  glacier 
of  the  Juneau  Icefield,  southeast  Alaska.  This  gla- 
cier is  the  largest  of  the  icefield,  and  has  advanced 
6.8  km  since  1890.  Since  1948  the  glacier  has 
advanced  1.6  km.  The  mass  balance  measured  on 
the  Taku  Glacier  is  a  surface  balance  and  standard 
stratigraphic  methods  are  used  to  determine  the 
mass  balance.  The  mass  balance  record  of  the  Taku 
Glacier  (1946-1986)  indicates  that  the  glacier's  con- 
tinued advance  has  been  due  to  positive  mass  bal- 
ance. The  mean  annual  balance  during  the  1946  to 
1986  period  was  0.37  m/yr  of  water  equivalent. 
Due  to  the  large  surplus  balance  of  the  previous  40 
yr  the  Taku  Glacier  will  continue  to  advance  for 
the  remainder  of  this  century.  The  annual  balance 
record  for  the  Taku  Glacier  and  Juneau  weather 
records  indicate  a  significant  climatic  fluctuation 
beginning  ;n  1976.  Temperatures  increased  sharply 
for  each  season  of  the  year  in  the  Arctic  Basin 
during  this  period.  The  true  nature  of  the  climatic 
trend  is  unclear.  (Author's  abstract) 
W90- 11987 


FROST  DISTRIBUTION  AND  OCCURRENCE 
ON  A  RANGELAND  WATERSHED  IN  SOUTH- 
WEST IDAHO. 

Idaho  Univ.,  Moscow. 
D.  Burton,  C.  L.  Hanson,  and  M.  Molnau. 
Northwest  Science  NOSCAX,  Vol.  64,  No.  3,  p 
140-149,  May  1990.  4  fig,  3  tab,  22  ref. 

Descriptors:  'Frost,  'Frozen  ground,  'Precipita- 
tion, 'Soil  water,  Air  temperature,  Altitude, 
Floods,  Freezing,  Idaho,  Rangelands,  Snow  cover, 
Soil  erosion,  Watersheds. 

In  the  Pacific  Northwest,  one  of  the  primary 
causes  of  severe  flooding  and  soil  erosion  is  rain 
and/or  snowmelt  on  frozen  soil.  The  effect  of 
location  on  a  watershed  and  the  associated  ante- 


cedent soil  water  (fall  precipitation),  air  tempera- 
ture, and  snow  cover  on  depth  and  occurrence  of 
soil  frost  was  studied.  Hydrologic  and  climatic 
data  from  three  sites  in  southwestern  Idaho  for  the 
1976  through  1984  winter  seasons  were  examined. 
Maximum  seasonal  frost  depths  averaged  42  cm  at 
the  lowest  elevation  site  where  fall  precipitation 
was  the  least  and  snow  cover  at  the  time  of  maxi- 
mum frost  depth  averaged  only  1  cm.  At  the  mid 
and  highest  elevation  sites,  the  maximum  seasonal 
frost  depths  averaged  26  and  24  cm,  respectively. 
Snow  cover  averaged  9  and  44  cm  at  the  time  of 
maximum  frost  depth  at  the  upper  two  sites.  Air 
temperatures  at  the  higher  elevations  were  colder 
and  remained  colder  longer  than  at  the  lower 
elevation  sites;  however,  frost  penetration  at  the 
high  elevations  was  less  because  of  deeper  snow 
cover  and  more  fall  precipitation.  In  general,  the 
low  elevation  site  had  the  deepest  maximum  soil 
frost  depth  because  of  dry  soil  conditions,  lack  of 
snow  cover,  and  cold  night  temperatures.  Because 
of  snow  cover  and  warmer  night  temperatures  at 
the  mid  elevation  site,  average  maximum  soil  frost 
depth  at  the  mid  and  high  elevation  sites  was  about 
the  same  which  was  a  little  more  than  one-half  of 
the  average  maximum  frost  depth  at  the  low  eleva- 
tion site.  (Author's  abstract) 
W90-11988 


2D.  Evaporation  and  Transpiration 


MODELLING  SOIL  WATER  STATUS  IN  COM- 
PLEX TERRAIN. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

E.  M.  O'Loughlin. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  50,  No.  1/2,  p  23-38,  April  1990,  2  fig,  30  ref. 

Descriptors:  'Evapotranspiration,  'Forest  hydrol- 
ogy, 'Forest  watersheds,  'Model  studies,  'Soil 
water,  'Terrain  analysis,  Catchments,  Computer 
models,  Drainage  patterns,  Forest  management, 
Hydrographs,  Subsurface  water,  Water  yield,  Wa- 
terlogging. 

Evidence  for  spatial  variation  in  soil  moisture  in 
natural  landscapes  is  examined  in  terms  of  recent 
theoretical  work  on  shallow  subsurface  flows 
driven  by  topographic  gradients.  The  lateral  water 
fluxes  set  up  conditions  across  the  terrain  which 
result  in  variable  soil  moisture  that  is  relevant  to 
the  hydrologic  behavior  and  management  of  for- 
ests. Current  approaches  to  understanding  the  be- 
havior of  three-dimensional  catchments  are  sum- 
marized. Modeling  strategies  used  in  research  and 
management  that  are  especially  relevant  to  forest 
operations,  hydrograph  generation,  waterlogging 
changes  in  water  yield,  and  ecological  modeling 
are  outlined.  A  modeling  framework  for  terrain 
analysis  adapts  a  digital  elevation  model  to  the 
requirements  of  physical  process  modeling  of  sub- 
surface water  movement.  This  allows  the  drainage 
behavior  of  terrain  of  an  arbitrary  complexity  to  be 
characterized.  Computations  are  organized  around 
a  natural  coordinate  system  defined  by  contours 
and  their  orthogonals  so  that  relevant  equations  are 
solved  along  streamtubes,  in  one  dimension  only. 
This  simplification  has  implications  both  for  the 
complexity  of  software  and  the  hardware  needed 
to  run  it.  The  framework  allows  the  mathematics 
of  individual  physical  processes  to  be  superposed 
and  integrated  across  catchments,  and  suggests  that 
relative  soil  moisture  status,  as  well  as  waterlog- 
ging, can  be  predicted  fairly  easily.  Linkages  be- 
tween the  design  of  field  process  studies  and  the 
overall  modeling  strategy  are  proposed.  (Davis- 
PTT) 
W90-10524 


EVAPORATION  FROM  A  PINE  FOREST- 
USING  THE  AERODYNAMIC  METHOD  AND 
BOWEN  RATIO  METHOD. 

Freiburg     Univ.     (Germany,     F.R.).     Meteorolo- 

gisches  Inst. 

R.  Vogt,  and  L.  Jaeger. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  50,  No.  1/2,  p  39-54,  April  1990.  8  fig,  1  tab, 

27  ref. 
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Descriptors:  'Evaporation,  'EvapotransDiration, 
•Forest  hydrology,  'Hydrologic  budget,  *Pine 
trees,  Energy,  Mathematical  studies,  Rhine  River 
Basin,  West  Germany. 

Hourly  values  of  the  water  balance  of  a  pine  forest 
in  the  southern  part  of  the  Upper  Rhine  valley  in 
southwest  Germany  were  calculated.  The  evalua- 
tions covered  a  period  of  1.5  years.  The  wind 
profile  parameters  from  1981  to  1986  were  estimat- 
ed and  the  sensible  heat  flux  during  the  period 
from  August  1985  to  December  1986  were  calcu- 
lated using  the  aerodynamic  method.  Using  the 
energy  balance  equation,  evaporation  values  were 
derived.  Evaporation  was  736  mm  using  the  aero- 
dynamic method;  with  the  water  balance  method, 
a  value  of  826  mm  was  obtained  during  the  moni- 
toring period.  The  826  mm  value  is  probably  5% 
to  10%  too  high  because  of  a  possible  loss  through 
percolation.  The  aerodynamic  method  is  very  sen- 
sitive to  the  value  of  d.  A  10%  difference  in  d  leads 
to  a  corresponding  difference  in  the  evaporation 
estimate.  Additional  calculation  to  compare  the 
results  with  the  Haude  formula  and  the  Priestley- 
Taylor  equation  confirmed  that  they  should  be 
applied  only  for  'potential  evapotranspiration'  esti- 
mates. The  water  balance  calculated  by  means  of 
the  profile  method  is  suitable  for  examination  of 
empirical  evapotranspiration  formulae.  (Author's 
abstract) 
W90-10525 


MULTIPLICATION  OF  MICROORGANISMS 
IN  AN  EVAPORATIVE  AIR  COOLER  AND 
POSSIBLE  EMDOOR  AIR  CONTAMINATION. 

California  Dept.  of  Health  Services,  Berkeley.  Air 
and  Industrial  Hygiene  Lab.  Section. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10754 


PREDICTING  DAILY  EVAPOTRANSPIRA- 
TION (ET  SUB  D)  FROM  SHORT-TERM 
VALUES. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 

M.  Yitayew,  and  P.  Brown. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  387-398,  1990. 
6  fig,  2  tab,  12  ref.  Western  Regional  Project  W- 
178. 

Descriptors:  'Evapotranspiration,  'Irradiation, 
'Mathematical  analysis,  'Prediction,  'Remote 
sensing,  Arizona,  Clouds,  Diurnal  variation,  Mon- 
soons, Seasonal  variation,  Weather. 

Application  of  a  remote  sensing  technique  for  esti- 
mating regional  evapotranspiration  requires  ex- 
trapolation of  instantaneous  values  to  periods  on 
the  order  of  1  day  or  more  to  be  of  practical  use.  A 
method  for  developing  an  extrapolation  coefficient 
based  on  earth-sun  geometry  is  presented.  An  al- 
ternative method  for  deriving  the  irradiance  ratio 
originally  proposed  by  Jackson  and  others  was 
devised.  The  validity  of  the  derivation  method  and 
the  applicability  of  the  irradiance  ratio  concept  for 
estimating  daily  evapotranspiration  were  evaluated 
using  year-long  regional  values  of  measured 
Penman  evapotranspiration  at  four  locations  in  Ar- 
izona. The  irradiance  ratio  technique  provides 
good  first-order  estimates  of  daily  evapotranspira- 
tion during  the  spring  and  summer  months  under 
clear-sky  conditions.  Estimates  made  prior  to  solar 
noon  typically  need  to  be  corrected  upward  by  10- 
20%.  Correction  factors  decline  later  in  the  day, 
dropping  to  about  10%  at  solar  noon  and  near  zero 
at  1500  LST.  The  magnitude  of  the  correction 
factor  appears  to  be  related  to  both  time  of  day  and 
day  of  the  year,  and  may  require  local  calibration. 
As  expected,  the  irradiance  ratio  method  is  far  less 
accurate  when  daily  irradiance  patterns  are  highly 
asymmetric.  Therefore,  the  method  is  less  suitable 
for  areas  with  distinct  morning  or  afternoon 
cloudy  periods,  such  as  occur  in  southeast  Arizona 
during  the  monsoon  season.  The  method  has  po- 
tential if  the  instantaneous  measurement  is  taken  at 
or  near  solar  noon.  (Rochester-PTT) 
W90- 11495 


POTENTIAL    EVAPOTRANSPIRATION    AND 
THE  LIKELIHOOD  OF  FUTURE  DROUGHT. 


National  Aeronautics  and  Space  Administration, 

New  York.  Goddard  Inst,  for  Space  Studies. 

D.  Rind,  R.  Goldberg,  J.  Hansen,  C.  Rosenzweig, 

and  R.  Ruedy. 

Journal  of  Geophysical  Research  (D)  Atmospheres 

JGRDE3,  Vol.  95,  No.  7,  p  9983-10,004,  June  20, 

1990.  6  fig,  7  tab,  70  ref. 

Descriptors:  'Drought,  'Evapotranspiration, 
'Forecasting,  Evaporation,  Global  warming, 
Model  studies,  Temperature,  Transpiration. 

The  likelihood  of  future  drought  is  studied  on  the 
basis  of  two  drought  indices  calculated  from  the 
Goddard  Institute  for  Space  Studies  general  circu- 
lation model  transient  and  doubled  C02  climate 
changes.  Both  indices  show  increasing  drought  for 
the  US  during  the  next  century,  with  effects  be- 
coming apparent  in  the  1990s.  At  the  present  rate 
of  greenhouse  gas  increase,  model  results  suggest 
that  severe  drought  (5%  frequent  today)  will 
occur  about  50%  of  the  time  by  the  2050s.  The 
results  are  driven  by  the  large  increases  in  evapo- 
transpiration potential  (Ep)  associated  with  simu- 
lated climatic  warming.  Ep  increases  most  where 
the  temperature  is  highest.  Atmospheric  demand 
becomes  greater  than  supply  for  most  of  the  globe 
by  the  latter  half  of  the  next  century.  Large  Ep 
changes  can  lead  to  soil  moisture  deficits  and  vege- 
tation desiccation  as  implied  by  climate  models.  A 
lack  of  realistic  surface  models  has  led  to  drought 
intensity  understatement.  Goddard  Institute  for 
Space  Studies  general  circulation  model  is  respon- 
sible for  this  lack.  Global  precipitation  can  not 
keep  pace  with  increased  demand  over  land  be- 
cause the  land  surface  warms  more  than  the  ocean 
surface.  This  effect,  along  with  greater  atmospher- 
ic opacity,  reduces  low  level  gradients  and  evapo- 
ration from  the  ocean.  If  the  forecast  temperature 
changes  come  to  pass,  these  conclusions  suggest 
that  drought  conditions  will  increase  dramatically. 
(Lantz-PTT) 
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ESTIMATES  OF  NATURAL  SOIL-DRAINAGE 
VOLUMES  IN  SOUTH  DAKOTA. 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 
Plant  Science. 

For  primary  bibliographic  entry  see  Field  2G 
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RTVER     FLOW     SIMULATION:     RESEARCH 
AND  DEVELOPMENTS. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
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FIXATION  OF  DISSOLVED  SHJCATE  AND 
SEDIMENTATION  OF  BIOGENIC  SILICATE 
IN  THE  LOWER  RTVER  RHINE  DURING 
DIATOM  BLOOMS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5C. 
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CHANGING  METHODS  FOR  COASTAL 
FLOOD  HAZARD  ASSESSMENTS  FOR  THE 
NATIONAL  FLOOD  INSURANCE  PROGRAM. 

Federal    Insurance    Administration,    Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6F. 
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PROCEEDINGS  OF  THE  ADVANCED  SEMI- 
NAR ON  ONE-DIMENSIONAL,  OPEN-CHAN- 
NEL FLOW  AND  TRANSPORT  MODELING. 

June  15-18,  1987,  National  Space  Technology  Lab- 
oratory, Bay  St.  Louis,  Mississippi.  USGS  Water- 
Resources  Investigations  Report  89-4061,  1989. 
99p.  Compiled  by  Raymond  W.  Schaffranek. 

Descriptors:  'Channel  flow,  'Computer  models, 
•Computer  programs,  'Flow  models,  'Mathemati- 


cal models,  'Model  studies,  'Open-channel  flow 
'Unsteady  flow,  BRANCH  model,  Differentia 
equations,  Discharge  hydrographs,  Hydrauli< 
models,  Mathematical  equations,  Saline  water  in 
trusion,  Simulation  analysis,  Stream  gages,  Tida 
hydraulics. 

In  view  of  the  increased  use  of  mathematical 
numerical  simulation  models,  of  the  diversity  o 
both  model  investigations  and  informationa 
project  objectives,  and  of  the  technical  demands  o 
complex  model  applications  by  U.S  Geologica 
Survey  personnel,  an  advanced  seminar  on  one 
dimensional  open-channel  flow  and  transport  mod 
eling  was  organized  and  held  on  June  15-18,  1987 
at  the  National  Space  Technology  Laboratory 
Bay  St.  Louis,  Mississippi.  Principal  emphasis  k 
the  seminar  was  on  one-dimensional  flow  anc 
transport  model-implementation  techniques,  oper- 
ational practices,  and  application  considerations 
The  purposes  of  the  seminar  were  to  provide  i 
forum  for  the  exchange  of  information,  knowledge, 
and  experience  among  model  users,  as  well  as  tc 
identify  immediate  and  future  needs  with  respecl 
to  model  development  and  enhancement,  user  sup- 
port, training  requirements,  and  technology  trans- 
fer. The  seminar  program  consists  of  a  mix  ol 
topical  and  project  presentations  by  Geological 
Survey  personnel.  This  report  is  a  compilation  ol 
short  papers  that  summarize  the  presentations 
made  at  the  seminar.  (See  W90-10653  thru  W90- 
10667)  (Tappert-PTT) 
W90-10652 


ONE-DIMENSIONAL  EQUATIONS  OF  UN- 
STEADY OPEN-CHANNEL  FLOW. 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 
J.  K.  Lee. 

IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  6-10.  6  ref. 

Descriptors:  'Channel  flow,  'Flow  models, 
'Mathematical  models,  'Model  studies,  'Open- 
channel  flow,  'Unsteady  flow,  Continuity  equa- 
tion, Differential  equations,  Froude  number,  Kine- 
matic wave  theory,  Mannings  equation,  Mathemat- 
ical equations,  Simulation  analysis,  Storage  equa- 
tion, Uniform  flow,  Varied  flow. 

If  several  limiting  assumptions  are  valid,  flow  in  a 
waterbody  can  be  represented  by  one-dimensional 
equations  of  unsteady  open-channel  flow.  The 
equations  can  be  expressed  in  a  number  of  forms  of 
varying  complexity,  depending  upon  the  choice  of 
dependent  variables  used  in  their  formulation  and 
on  possible  additional  limiting  assumptions  which 
allow  various  terms  to  be  excluded.  The  assump- 
tions are  related  to  the  physical  characteristics  of 
water  and  water  flow,  characteristics  of  the  flow 
channel,  and  the  effects  of  boundary  friction  and 
turbulence.  With  the  assumptions,  unsteady  open- 
channel  flow  can  be  described  by  two  dependent 
variables,  either  flow  discharge  and  water  surface 
elevation  or  flow  velocity  and  cross-sectional  area. 
These  variables  are  expressed  as  a  function  of 
distance  and  time  at  a  given  cross  section.  The 
equations  are  derived  from  the  principles  of  con- 
servation of  mass  and  momentum.  Additional  vari- 
ables may  be  included  to  account  for  wind  effects, 
the  Coriolis  effect,  overbank  storage,  and  other 
influences.  Equations  are  formulated  for  unsteady 
gradually  varied  flow,  steady  gradually  varied 
flow,  steady  uniform  flow  (the  Manning  equation), 
and  other  variations.  More  rudimentary  continuity- 
based  equations,  such  as  the  kinematic  wave  equa- 
tion and  storage-routing  equations,  are  inherently 
more  empirical  and  considerable  caution  must  be 
exercised  in  their  use.  Models  employing  the  full 
dynamic  equations  for  simulating  unsteady  open- 
channel  flow  should  be  used  whenever  possible. 
(See  also  W90- 10652)  (Tappert-PTT) 
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VOLUTION  AND  OPERATIONAL  STATUS 
IF  THE  BRANCH-NETWORK  UNSTEADY 
LOW  MODEL. 

ieological  Survey,  Reston,  VA.  Water  Resources 

»iv. 

..  W.  Schaffranek. 

M:  Proceedings  of  the  Advanced  Seminar  on  One- 

limensional,  Open-Channel  Flow  and  Transport 

lodeling.  June  15-18,  1987,  National  Space  Tech- 

ology   Laboratory,   Bay   St.   Louis,   Mississippi. 

ISGS  Water-Resources  Investigations  Report  89- 

061,  1989.  p  14-16.  5  ref. 

lescriptors:  'BRANCH  model,  *Channel  flow, 
Computer  models,  *Computers,  *Flow  models, 
Model  studies,  *Open-channel  flow,  'Unsteady 
ow,  Computer  programs,  Fortran. 

Tie  branch-network  (BRANCH)  unsteady-flow 
lodel  was  originally  formulated,  developed,  and 
;sted  during  the  1976-1989  time  period  within  the 
lational  Research  Program  of  the  Water  Re- 
surces  Division  of  the  U.S.  Geological  Survey, 
nd  documented  in  1981.  Subsequent  to  its  original 
evelopment  and  documentation,  the  model  has 
ndergone  a  number  of  revisions  as  new  features 
nd  capabilities  have  been  incorporated.  The 
lodel  is  well-suited  for  simulation  of  regulated, 
dal,  or  meteorological-driven  flows  in  such  di- 
erse  upland  or  coastal  open-channel  configura- 
10ns  as  singular  river  reaches,  rivers  comprised  of 
ontiguous  multiple  reaches,  and  networks  of 
hannels  connected  in  sequential  order,  dendritic 
rrangements,  or  looped  patterns.  The  model  nu- 
lerically  solves  a  complete  set  of  the  one-dimen- 
ional,  unsteady,  open-channel  flow  equations 
sing  an  implicit  finite-difference  scheme.  Model 
ttributes  such  as  initial  conditions,  boundary  con- 
ations, cross-sectional  geometry,  frictional  resist- 
nce,  and  solution  method  parameters  are  user- 
elected.  The  model  is  coded  in  standard  Fortran 
7  and  offers  user-friendly  interactive  model  setup, 
uput-output  formats,  plotting  capabilities,  and  unit 
election.  The  model  has  been  compiled,  executed, 
nd  tested  on  a  variety  of  computer  systems  using 
■arious  Fortran  77  compilers.  The  BRANCH 
aodel  is  currently  used  at  nearly  40  sites  conduct- 
d  by  more  than  a  dozen  Geological  Survey  of- 
ices,  and  is  the  recognized  standard  for  simulation 
if  open-channel  flow  within  the  U.S.  Geological 
iurvey.  (See  also  W90-10652)  (Tappert-PTT) 
V90-10654 


APPLICATION  OF  THE  BRANCH  MODEL  TO 
)ETERMINE  FLOW  IN  THE  ALABAMA 
MVER. 

3eological  Survey,  Tuscaloosa,  AL.  Water  Re- 
ources  Div. 

2.  R.  Bossong,  and  H.  H.  Jeffcoat. 
!N:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
lology  Laboratory,  Bay  St.  Louis,  Mississippi. 
JSGS  Water-Resources  Investigations  Report  89- 
1061,  1989.  p  23-26.  4  fig,  2  ref. 

Descriptors:  'Alabama,  'Alabama  River, 
•BRANCH  model,  'Computer  models,  *Dis- 
:harge  hydrographs,  'Flow  models,  'Hydro- 
graphs,  'Model  studies,  'Stream  discharge, 
•Streamflow,  Computer  programs,  Hydroelectric 
plants,  Regulated  rivers,  Rivers,  Unsteady  flow. 

Hie  branch-network  (BRANCH)  unsteady  flow 
model  has  been  applied  to  a  regulated  reach  of  the 
Alabama  River  where  conventional  methods  used 
to  compute  discharge  are  inadequate.  The  study 
area  includes  about  60  miles  of  riverine  channel  in 
Mid  near  the  coastal  plain  of  southeastern  Alabama. 
Three  hydroelectric  facilities  have  a  strong  influ- 
ence on  flow  through  the  study  area,  and  an  addi- 
tional structure  creates  backwater  conditions  at  the 
downstream  end  of  the  study  area.  The  river 
system  was  divided  into  a  network  of  21  branches 
and  58  channel  segments,  and  the  schematization 
included  seven  external  boundaries.  Data  such  as 
stages,  velocities,  and  discharges  at  the  down- 
stream boundary,  stages  at  various  points  within 
the  reach,  and  tributary  inflows  were  available 
from  U.S.  Geological  Survey  records.  Additional 
data  was  obtained  from  the  U.S.  Army  Corps  of 
Engineers  or  the  power  company.  The  BRANCH 


model  was  used  to  compute  flow  for  a  72-hour 
period  in  March,  1979,  employing  a  5-minute  time 
step,  a  finite-difference  weighting  factor  of  1.0,  and 
flow-resistance  coefficients  ranging  form  0.035  to 
0.050  throughout  the  branches  of  the  network. 
Computed  discharges  are  about  10  percent  lower 
than  observed  values  at  the  highest  rates  that  oc- 
curred during  the  simulation,  and  are  slightly  out 
of  phase  with  observed  values.  (See  also  W90- 
10652)  (Tappert-PTT) 
W90- 10655 


APPLICATION  OF  THE  BRANCH  AND  LTM 
MODELS  TO  THE  COOSA  RIVER,  ALABAMA. 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
C.  R.  Bossong. 

IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  27-29.  2  fig,  3  ref. 

Descriptors:  'Alabama,  'BRANCH  model,  'Com- 
puter models,  'Coosa  River,  'Discharge  hydro- 
graphs,  'Flow  models,  'Hydrographs,  *LTM 
model,  'Model  studies,  'Solute  transport,  'Stream 
discharge,  'Streamflow,  Computer  programs,  Dye 
releases,  Regulated  rivers,  Rivers,  Unsteady  flow. 

The  branch-network  (BRANCH)  unsteady-flow 
and  Lagrangian  transport  (LTM)  models  were  ap- 
plied to  a  reach  of  the  Coosa  River  in  Alabama. 
Flow  in  the  reach  is  regulated  and  varies  from  600 
cfs  to  greater  than  30,000  cfs.  Conventional  meth- 
ods used  to  compute  discharges  have  been  inad- 
equate, particularly  during  low  flow  conditions. 
The  BRANCH  and  LTM  models  were  evaluated 
for  their  adequacy  in  investigating  discharge  rate 
and  constituent  transport  conditions.  A  22-mile 
reach  of  the  Coosa  River  was  schematized  into  a 
system  of  five  branches  that  include  10  segments 
defined  by  a  total  of  11  cross-sections.  The  sche- 
matization included  an  external  boundary  at  the 
upstream  and  downstream  ends  of  the  reach,  and 
three  internal  junctions.  Two  of  the  junctions  were 
at  USGS  gaging  stations.  Most  of  the  data  used  to 
apply  the  models  were  collected  by  the  USGS. 
Calibration  for  the  BRANCH  model  was  limited 
to  adjusting  the  flow-resistance  coefficients.  Al- 
though peak  discharges  computed  by  the  model 
were  lower  than  those  computed  with  existing 
ratings,  the  model  was  successful  in  computing 
hydrographs  that  closely  matched  observed  values 
with  respect  to  magnitude,  shape,  and  phase.  The 
LTM  model  was  applied  to  the  same  schematiza- 
tion as  the  BRANCH  model  to  simulate  the  trans- 
port of  rhodamine  dye  through  the  reach.  The 
LTM  was  reasonably  successful  in  simulating  the 
magnitude  and  timing  of  dye  transport  to  and 
through  the  cross  section  at  the  base  gage.  (See 
also  W90- 10652)  (Tappert-PTT) 
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ONE-DIMENSIONAL  FLOW  MODELING  OF 
THE  ST.  JOHNS  RIVER  AT  JACKSONVILLE, 
FLORIDA. 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

P.  S.  Hampson. 

IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  31-34.  2  fig,  4  ref. 

Descriptors:  'BRANCH  model,  'Computer 
models,  'Discharge  hydrographs,  'Florida,  'Flow 
models,  'Hydrographs,  'Model  studies,  *St  Johns 
River,  'Stream  discharge,  'Streamflow,  'Tidal 
rivers,  Computer  programs,  Rivers,  Stream  gages, 
Unsteady  flow. 

The  St.  Johns  River  originates  in  a  series  of 
marshes  almost  300  miles  from  its  mouth  in  St. 
Lucie  County,  Florida.  The  average  gradient  of 
the  river  is  0. 1  ft/mi,  which  results  in  a  measurable 
tidal  response  as  far  upstream  as  Lake  George,  106 
miles  from  the  mouth.  Several  measurement  meth- 


ods and  velocity  meter  installations  have  been  uti- 
lized at  a  gaging  station  located  on  Main  Street  in 
Jacksonville,  including  the  Lobe-area  method  and 
both  mechanical  and  electromagnetic  velocity 
meters.  Comparing  discharge  measurements  at  the 
Main  Street  stations  with  results  from  upstream 
stations  indicated  a  serious  underestimation  prob- 
lem with  the  Main  Street  gage.  In  1985,  the  deci- 
sion was  made  to  attempt  to  compute  discharges 
for  the  St.  Johns  River  using  the  branch-network 
(BRANCH)  unsteady  flow  model.  The  study  area 
was  a  five-mile  reach  of  the  river  that  included  the 
Main  Street  gaging  station.  Stage  recorders  in- 
stalled in  1986  were  used  to  determine  boundary 
conditions.  The  initial  model  discretization  includ- 
ed one  branch  and  three  segments  bounded  by  four 
cross-sections.  The  model  was  calibrated  with  dis- 
charge data  collected  in  November,  1986.  Dis- 
charge data  were  compared  for  a  measured  profile, 
an  electromagnetic  velocity  probe,  and  the 
BRANCH  model.  The  model  results  showed 
better  agreement  with  the  observed  discharge 
values  than  the  electromagnetic  velocity  probe 
data.  (See  also  W90-10652)  (Tappert-PTT) 
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FLOW  MODEL  OF  SAGINAW  RIVER  NEAR 
SAGINAW,  MICHIGAN. 

Geological  Survey,  Lansing,  MI.  Water  Resources 
Div. 

D.  J.  Holtschlag. 

IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  35-38.  2  fig,  2  ref. 

Descriptors:  'BRANCH  model,  'Computer 
models,  'Discharge  hydrographs,  'Flow  models, 
•Hydrographs,  'Michigan,  'Model  studies,  'Sagi- 
naw River,  'Stream  discharge,  'Streamflow,  Com- 
puter programs,  Mannings  equation,  Open-channel 
flow,  Rivers,  Stream  gages,  Unsteady  flow. 

A  branch-network  (BRANCH)  unsteady-flow 
model  was  developed  for  the  Saginaw  River  in 
Michigan  to  provide  streamflow  data  to  support 
solute-transport  studies.  Stage  data  have  been  col- 
lected on  the  Saginaw  River  since  1904.  A  slope 
rating  has  been  developed  for  computing  dis- 
charges greater  than  10,000  cfs.  For  modeling  pur- 
poses the  Saginaw  River  is  depicted  as  a  series  of 
11  channel  reaches  or  branches,  with  three  addi- 
tional branches  representing  the  main  tributaries  in 
the  study  area.  Although  the  drainage  areas  of 
these  tributaries  are  relatively  small,  the  storage 
capacities  of  their  lower  reaches  are  important. 
Branches  are  further  divided  into  segments  to 
better  estimate  local  hydraulic  conditions.  Eleven 
internal  junctions  define  the  hydraulic  relationships 
of  the  river  system.  Stage  and  discharge  data  at 
five  external  boundaries  and  wind  data  constituted 
boundary  conditions  for  the  flow  simulations.  The 
model  was  calibrated  by  adjusting  Manning's  n 
values,  gage-datum  references,  and  varying  the 
water-surface  drag  coefficient  of  the  wind-stress 
term  to  minimize  differences  between  measured 
and  simulated  instantaneous  streamflow  values.  A 
value  of  0.0026  for  the  water-surface  drag  coeffi- 
cient produced  the  most  accurate  model  results. 
Comparison  of  model  results  with  measured  values 
indicate  that  the  model  can  accurately  simulate 
streamflow  discharge  for  open-water  conditions 
throughout  the  range  of  discharges  normally  en- 
countered in  the  Saginaw  River.  (See  also  W90- 
10652)  (Tappert-PTT) 
W90- 10658 


FLOW  AND  TRANSPORT  MODEL  OF  THE 
ATLANTIC  INTRACOASTAL  WATERWAY  IN 
THE  GRAND  STRAND  AREA,  SOUTH  CARO- 
LINA. 

R.  E.  Schuck-Kolben. 

IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  42-44.  4  ref. 
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Descriptors:  'Computer  models,  'Flow  models, 
•Intracoastal  Waterway,  'Model  studies,  'Saline 
water  intrusion,  'Saline-freshwater  interfaces, 
'South  Carolina,  BRANCH  model,  Computer  pro- 
grams, Flow  discharge,  Pee  Dee  River,  Swamps, 
Unsteady  flow,  Waccamaw  River. 

The  South  Carolina  district  of  the  U.S.  Geological 
Survey,  Water  Resources  Division,  is  currently 
modeling  flow  and  monitoring  water  quality  in  the 
Atlantic  Intracoastal  Waterway  (AIW).  The  rapid- 
ly growing  resort  area  along  South  Carolina's 
Grand  Strand  faces  severe  constraints  on  local 
water  supply  and  wastewater  disposal.  Due  to 
falling  water  levels  in  the  local  aquifer  the  city  of 
Myrtle  Beach  is  preparing  to  augment  its  water 
supply  with  fresh  water  from  the  AIW,  discharged 
primarily  from  the  Waccamaw  and  Pee  Dee 
Rivers.  The  present  emphasis  is  to  apply  the 
branch-network  (BRANCH)  unsteady-flow  model 
and  the  new  Branched  Lagrangian  Transport 
Model  (BLTM)  to  the  AIW,  to  describe  the 
system  with  respect  to  flow  and  assimilative  capac- 
ities for  optimization  of  intake  and  outfall  loca- 
tions. Stage  boundary-value  data  are  being  collect- 
ed at  20  stilling  well  gages.  Temperature,  pH, 
specific  conductance,  and  dissolved  oxygen  data 
are  being  collected  at  ten  monitoring  stations.  Dis- 
charge measurements  are  being  collected  in  the 
AIW  itself,  to  augment  40  years  of  historical 
records  for  the  major  tributaries.  The  channel 
schematization  will  consist  of  23  branches,  56 
cross-sections,  and  12  internal  junctions.  Study  dif- 
ficulties include  the  setup  of  leveling  equipment  in 
swampy  conditions,  limited  accuracy  of  discharge 
measurements  during  periods  of  low  velocities, 
extensive  overbank  conditions  that  are  difficult  to 
quantify,  and  lack  of  funding.  (See  also  W90- 
10652)  (Tappert-PTT) 
W90- 10660 


EVALUATION  OF  STREAMFLOW-GAGING 
METHODS  FOR  APPLICATION  TO  A  RIVER 
WITH  FLAT  SLOPE  -  JAMES  RIVER,  NORTH 
DAKOTA/SOUTH  DAKOTA. 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W90- 10662 


SIMULATION  OF  FLOW  IN  THE  LOWER 
CALCASIEU  RIVER  NEAR  LAKE  CHARLES, 
LOUISIANA. 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
G.  J.  Arcement. 

IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  58-61.  2  fig,  1  ref. 

Descriptors:  'Computer  models,  'Flow  models, 
•Louisiana,  'Mathematical  models,  'Model  stud- 
ies, 'Tidal  rivers,  BRANCH  model,  Calcasieu 
River,  Computer  programs,  Discharge  hydro- 
graphs,  Hydrographs,  Regulated  flow,  River  flow, 
Rivers,  Saline  water  barriers,  Unsteady  flow. 

The  branch-network  (BRANCH)  unsteady-flow 
model  is  being  used  to  model  the  flow  of  the  lower 
Calcasieu  River  near  Lake  Charles,  Louisiana, 
with  the  objective  of  aiding  officials  charged  with 
regulating  the  discharge  of  effluent  to  the  river. 
Water  movement  in  the  river  is  a  function  of  the 
channel  configuration,  freshwater  inflow,  tidal 
action,  and  wind  effects.  A  saltwater  barrier,  locat- 
ed immediately  upstream  from  Lake  Charles,  is 
designed  to  minimize  the  movement  of  seawater 
into  the  stream  channels  north  of  the  lake.  Tidal 
action  is  the  dominant  factor  governing  water 
movement  in  the  lower  Calcasieu  River.  The 
BRANCH  model  has  been  used  to  simulate  contin- 
uous discharges  at  several  locations  in  the  study 
reach.  The  study  reach  was  divided  into  13 
branches,  represented  by  29  cross-sections.  Bound- 
ary conditions  consisted  of  stages  collected  hourly 
at  the  saltwater  barrier  and  at  Burton's  Landing, 
the  downstream  end  of  the  study  area.  Eight  sets 
of  discharge  measurements,  collected  with  a  direc- 


tional velocity  meter,  were  used  to  calibrate  and 
verify  the  model.  Calibration  runs  had  an  average 
error  of  13.9  %,  while  verification  runs  had  an 
average  error  of  29.6  %.  The  sizable  error  of  the 
verification  runs  can  be  partially  attributed  to  the 
lower  discharge  periods  in  which  flow  stratifica- 
tion occurred.  Because  there  are  no  other  practical 
methods  currently  available  to  compute  daily  dis- 
charge in  the  study  reach,  the  one-dimensional 
BRANCH  model  will  continue  to  be  evaluated 
and  improved.  (See  also  W90-10652)  (Tappert- 
PTT) 
W90- 10663 


BRANCH  FLOW  MODEL  OF  THE  KNIK  AND 
MATANUSKA  RIVERS,  ALASKA. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
S.  W.  Lipscomb. 

IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  62-64.  4  ref. 

Descriptors:  'Alaska,  'BRANCH  model,  'Com- 
puter models,  'Flood  flow,  'Flow  models,  'Math- 
ematical models,  'Model  studies,  'Tidal  rivers, 
Computer  programs,  Glacial  streams,  Knik  River, 
Matanuska  River,  River  flow,  Rivers,  Unsteady 
flow. 

A  study  of  the  combination  riverine-estuarine 
reach  of  the  Knik  and  Matanuska  Rivers  has  been 
conducted  by  the  U.S.  Geological  Survey,  to  pro- 
vide hydrologic  and  hydraulic  data  for  use  in  the 
design  of  additional  bridge  crossings  of  the  two 
rivers.  Both  rivers  originate  at  large  glaciers  in  the 
Chugach  Mountains  and  empty  into  Cook  Inlet, 
and  are  characterized  by  a  complex  system  of 
interconnected  channels  that  meander  across  a 
wide  floodplain.  The  branch-network  (BRANCH) 
unsteady-flow  model  has  been  used  to  evaluate  the 
hydraulic  characteristics  of  the  Knik-Matanuska 
river  system.  Implementation  of  the  model  re- 
quired input  of  cross-sectional  geometry  data  at 
critical  locations  throughout  the  network  of  chan- 
nels, as  well  as  time  series  of  boundary-value  stage 
and/or  discharge  data  at  the  upstream  and  down- 
stream extremities  of  the  study  reaches.  Three  sets 
of  discharge  data  were  collected  for  calibration 
and  verification  purposes.  Intermittent  flow  in 
overflow  channels  posed  a  problem  in  model  im- 
plementation. Accommodating  this  problem  cre- 
ated difficulties  in  calibrating  the  model  at  low 
flows;  because  the  objective  of  the  study  is  to 
develop  tools  for  analyzing  flood  flows,  calibration 
of  the  model  in  the  high  discharge  range  is  more 
critical.  Simulations  were  run  that  synthesized  dif- 
ferent bridge  configurations  and  were  found  to  aid 
in  optimizing  the  bridge  design.  (See  also  W90- 
10652)  (Tappert-PTT) 
W90- 10664 


FLOW  DETERMINATION  FOR  OHIO  RIVER 
AT  GREENUP  DAM  AND  LOUISVILLE,  KEN- 
TUCKY. 

Geological   Survey,   Louisville,   KY.   Water   Re- 
sources Div. 
K.  J.  Ruhl. 

IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  65-66.  1  ref. 

Descriptors:  'Computer  models,  'Flow  models, 
•Kentucky,  *Model  studies,  BRANCH  model, 
Computer  programs,  Mathematical  models,  Ohio 
River,  Regulated  flow,  River  flow,  Rivers,  Slope 
gages,  Stream  gages,  Streamflow,  Unsteady  flow. 

The  branch-network  (BRANCH)  unsteady-flow 
model  is  being  used  by  the  Kentucky  District  of 
the  U.S.  Geological  Survey  to  compute  average 
daily  streamflows  at  two  sites  on  the  Ohio  River. 
The  flow  of  the  Ohio  River  along  the  Kentucky 
border  is  regulated  by  a  series  of  high-lift  dams.  No 
significant  inflow  occurs  in  either  of  the  study 


reaches.  The  Greenup  Dam  site  at  river  mile  342 
was  established  in  1968.  Prior  to  implementation  ol 
the  BRANCH  model  in  1984  flow  was  computet; 
using  control  structure  formulas  or  a  slope-statior 
computational  technique.  Both  the  base  and  auxil 
iary  gage  (14  miles  downstream)  for  Greenup  Dan 
are  stilling  wells.  The  Louisville  station  was  estab 
lished  in  1928.  Prior  to  the  implementation  of  the 
BRANCH  model  in  1985  discharge  had  been  com 
puted  using  a  slope-rating  technique.  The  bas< 
gage  at  Louisville  is  a  stilling  well  and  the  auxiliarj 
gage,  20  miles  downstream,  is  a  manometer.  Dis 
charge  measurements  are  conducted  approximate^ 
four  times  a  year  at  both  the  Greenup  and  Louis 
ville  sites.  Discharges  calculated  at  both  sites  bj 
the  BRANCH  model  generally  compare  very  wel 
with  those  computed  by  the  slope  rating.  Averag< 
daily  discharges  using  the  two  methods  generallj 
agree  within  5  %,  although  discharges  less  thai 
50,000  cu  ft/sec  may  vary  by  more  than  10  %.  (Se( 
also  W90- 10652)  (Tappert-PTT) 
W90-10665 


FLOW  MODEL  OF  THE  HUDSON  RIVEF 
FROM  ALBANY  TO  NEW  HAMBURG,  NEW 
YORK. 

Geological  Survey,  Albany,  NY.  Water  Resource: 

Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W90- 10666 


SIMULATION  OF  DEBRIS  FLOWS  USINC 
THE  HYDRAUX  MODEL. 

Geological    Survey,    Portland,    OR.    Water    Re 
sources  Div. 
R.  P.  Hansen. 

IN:  Proceedings  of  the  Advanced  Seminar  on  One 
Dimensional,  Open-Channel  Flow  and  Transpor 
Modeling.  June  15-18,  1987,  National  Space  Tech 
nology  Laboratory,  Bay  St.  Louis,  Mississippi 
USGS  Water-Resources  Investigations  Report  89 
4061,  1989.  p  74-76.  2  fig,  5  ref. 

Descriptors:  *Computer  models,  'Debris  flow 
•HYDRAUX  model,  *Model  studies,  'Volcanoes 
Computer  programs,  Lahars,  Mannings  equation 
Mount  St  Helens,  North  Toutle  River,  Unstead; 
flow,  Washington. 

Debris  flows  pose  a  potential  life-threateninj 
hazard  and  can  cause  considerable  damage.  Debri 
flow  characteristics  can  differ  significantly  fron 
one  event  to  another  as  well  as  within  a  singli 
event.  Much  information  has  been  generated  b; 
using  streamflow  models  to  simulate  debris  flows 
and  this  approach  has  been  adopted  to  simulati 
lahars  on  Mount  St.  Helens.  Early  debris  flov 
modeling  efforts  by  the  U.  S.  Geological  Surve; 
used  a  general  purpose  dam-break  flood  mode 
called  DAMBRK,  but  model  failure  occurret 
whenever  flows  of  very  high  magnitude  and  sharp 
ly  rising  peak  discharges  were  routed  in  stee] 
channels.  A  one-dimensional  unsteady  flow  mode 
called  HYDRAUX  was  used  to  model  lahar  flow: 
on  the  North  Toutle  River  in  Washington.  Thi 
model  is  used  without  calibration  to  simulati 
debris  flows  using  Manning's  n  values,  calculatee 
at  cross-sections  where  peak  water-surface  eleva 
tions  are  known  and  the  mean  velocity  is  deter 
mined  either  by  a  rating  extension  or  calculated  b; 
superelevation  or  runup  formulas.  A  discharge  hy 
drograph  is  used  as  an  upstream  boundary  condi 
tion,  estimated  from  available  evidence.  No  othe: 
boundary  conditions  are  imposed.  Model  result 
are  compared  to  observations  from  three  events 
simulating  two  scenarios;  one  using  calculated  l 
values  and  a  second  using  the  typical  clear  water  i 
value  for  the  same  reach.  (See  also  W90- 10652 
(Tappert-PTT) 
W90- 10667 


WOODY  DEBRIS,  CHANNEL  FEATURES 
AND  MACROINVERTEBRATES  OF  STREAMS 
WITH  LOGGED  AND  UNDISTURBED  RIPARI 
AN  TIMBER  IN  NORTHEASTERN  OREGON 
U.S.A. 

Eldorado  National  Forest,  Placerville,  CA. 
For  primary  bibliographic  entry  see  Field  4C. 
W90- 10728 
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FACTORS  CONTROLLING  SEDIMENT  COM- 
MUNITY RESPIRATION  IN  WOODLAND 
STREAM  ECOSYSTEMS. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 
Ecosystem  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 10734 


RESTORING  ACIDIFIED  STREAMS  IN 
UPLAND  WALES:  A  MODELLING  COMPARI- 
SON OF  THE  CHEMICAL  AND  BIOLOGICAL 
EFFECTS  OF  LIMING  AND  REDUCED  SUL- 
PHATE DEPOSITION. 

University  Coll.,  Cardiff  (Wales).  School  of  Pure 
and  Applied  Biology. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10758 


EFFECTS  OF  DATA  ERRORS  ON  COMPUTED 
STEADY-FLOW  PROFILES. 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
W90- 10787 


DESIGN  STREAM  FLOWS  BASED  ON  HAR- 
MONIC MEANS. 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

For  primary  bibliographic  entry  see  Field   5G. 

W90- 10789 


UPPER  BOUNDARY  CONDITIONS  FOR 
OVERLAND  FLOW. 

Coimbra  Univ.  (Portugal).  Seccao  Autonoma  de 

Engenharia  Civil. 

J.  L.  M.  P.  de  Lima,  and  P.  J.  J.  F.  Torfs. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  116,  No.  7,  p  951-957,  July  1990.  5 

fig,  1  tab,  1 1  ref. 

Descriptors:  'Boundary  processes,  'Mathematical 
equations,  'Overland  flow,  'Rainfall-runoff  rela- 
tionships, Flow  characteristics,  Hydraulic  profiles, 
Mathematical  studies,  Surface  water. 

The  solutions  to  equations  of  continuity  and 
motion  for  overland  flow,  whether  analytical  or 
numerical,  require  the  specification  of  initial  and 
boundary  conditions.  The  upstream  boundary  con- 
dition most  frequently  used  in  overland  flow  mod- 
eling is  h(0,t)=0  for  t  greater/lesser  than  or  equal 
to  0,  where  h(x,t)  is  the  flow  depth  as  a  function  of 
position  x  and  time  t.  On  watersheds  with  steep 
slopes,  this  condition  is  valid,  but  for  moderate-to- 
gentle  slopes,  its  validity  is  questionable.  Mathe- 
matical tractability  is  perhaps  one  reason  for  its 
use.  For  gently  sloping  impermeable  plane  surfaces 
under  vertical  rainfall,  care  should  be  taken  in 
using  h(0,t)-0  for  t  greater/lesser  than  or  equal  to 
O  as  an  upper  boundary  condition  for  overland 
flow.  The  observed  nonzero  water  depth  at  x  =  0 
and  the  consequent  increase  of  water  depth  over 
the  surface  radically  change  the  overland  flow 
process  over  the  slope.  The  form  of  the  f-D  rela- 
tionship, and  indirectly,  the  form  of  the  f-Re  rela- 
tionship, which  are  of  fundamental  importance  to 
the  mathematical  modeling  of  overland  flow,  are 
affected.  The  implication  of  these  results  for  over- 
land flow  modeling  will  be  the  subject  of  future 
work.  Because  surface-tension  forces  are  important 
factors  that  affect  shallow  flow  processes,  addition- 
al research  could  focus  on  the  effects  of  roughness 
and  surface  wetness  characteristics.  (Lantz-PTT) 
W90-10790 


DISSOLVED-OXYGEN  CONCENTRATIONS  IN 
A  CENTRAL  FLORIDA  WETLANDS  STREAM. 

Geological  Survey,  Altamonte  Springs,  FL. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 10926 


MERCURY  SULPHIDE  (HGS)  CRYSTALS  IN 

THE  CELL  WALLS  OF  THE  AQUATIC  BRYO- 

PHYTES,    JUNGERMANNIA    VULCANICOLA 

STEPH.    AND    SCAPANIA    UNDULATA    (L.) 

DUM. 

National  Inst,  for  Environmental  Studies,  Tsukuba 


(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11175 


EFFECTS  OF  LITTER  DISPLACEMENT  ON 
RIVERBANK  VEGETATION. 

Umea    Univ.     (Sweden).     Dept.     of    Ecological 

Botany. 

C.  Nilsson,  and  G.  Grelsson. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  68, 

No.  4,  p  735-741,  April  1990.  2  fig,  4  tab,  32  ref. 

Descriptors:  'Flooding,  'Litter,  'Plant  popula- 
tions, 'Riparian  vegetation,  'Stream  banks,  Ero- 
sion, Population  density,  Species  composition,  Spe- 
cies diversity,  Sweden,  Vegetation  regrowth, 
Vindel  River. 

The  hypotheses  that  litter  deposition  on  riverbanks 
would  depend  on  riverbank  features  and  that  litter 
mass  would  affect  riverbank  vegetation  were 
tested  by  sampling  vegetation,  litter,  and  soil  along 
a  seventh-order  stretch  of  the  unregulated  Vindel 
River  in  northern  Sweden.  Sampling  was  carried 
out  within  a  horizontal  litter  gradient  at  the  top  of 
the  riverbank  where  most  of  the  litter  deposition 
occurs.  The  amount  of  leaf  litter  left  on  the  river- 
bank after  flooding  was  significantly  correlated 
with  soil  organic  matter.  In  contrast,  wood  litter 
mass  and  total  litter  mass  were  not  correlated  with 
riverbank  features  such  as  soil  organic  matter,  riv- 
erbank slope,  or  stem  density.  Species  richness, 
species  diversity,  and  the  proportions  of  stemmed 
and  nonstemmed  species  showed  quadratic  rela- 
tionships with  leaf  litter  mass,  whereas  ground 
vegetation  cover  decreased  monotonically  with  in- 
creasing leaf  litter  mass.  Tall,  stemmed  species 
were  most  frequent  at  eroded  sites  with  low 
amounts  of  leaf  litter  and  at  sites  where  leaf  litter 
had  accumulated.  In  contrast,  the  highest  propor- 
tion of  low-growing  species  was  found  at  sites  with 
intermediate  leaf  litter  masses.  Community  charac- 
teristics such  as  species  richness,  species  diversity, 
and  the  proportions  of  stemmed  and  nonstemmed 
species  (but  not  ground  vegetation  cover)  were 
less  strongly  correlated  with  wood  litter  mass  and 
total  litter  mass.  Linear  equations  explained  about 
half  of  the  variation  in  ground  vegetation  cover 
along  gradients  of  wood  and  total  litter  masses. 
Density  and  richness  of  seeds  increased  with  in- 
creasing litter  mass.  When  examining  the  litter 
effects  in  terms  of  productivity  and  disturbance,  it 
is  concluded  that  flooding  in  pristine  rivers  may 
exert  a  considerable  influence  on  river  bank  vege- 
tation as  a  result  of  litter  displacement.  (Author's 
abstract) 
W90-11185 


Streamflow  and  Runoff — Gtoup  2E 

content  determined  visually.  Of  the  seven  species 
represented  in  the  snow  samples,  Betula  spp.  domi- 
nated. In  particular,  flooding  extended  the  seed 
rain  beyond  the  boundaries  of  many  species.  It  is 
concluded  that  the  distribution  of  wet  meadow 
species  is  not  limited  by  dispersal.  (Author's  ab- 
stract) 
W90-11186 


NUTRIENT  SPATIAL  HETEROGENEITY:  EF- 
FECTS ON  COMMUNITY  STRUCTURE,  PHYS- 
IOGNOMY, AND  DIVERSITY  OF  STREAM 
ALGAE. 

California  Univ.,  Santa  Barbara.  Marine  Science 

Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-11192 


BENTHIC  MACROINVERTEBRATES  IN  BIO- 
LOGICAL SURVEILLANCE:  MONTE  CARLO 
SIGNIFICANCE  TESTS  ON  FUNCTIONAL 
GROUPS'  RESPONSES  TO  ENVIRONMENTAL 
GRADIENTS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Lyneham  (Australia).  Div.  of  Wild- 
life and  Rangelands  Research. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-11201 


LOW  FLOW  DURING  THE  1988  DROUGHT  IN 

TENNESSEE. 

Geological    Survey,    Nashville,   TN.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 11228 


WATER  RESOURCES  DATA  FOR  HAWAII 
AND  OTHER  PACIFIC  AREAS,  WATER  YEAR 
1988,  VOLUME  2. 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 11232 


WATER  RESOURCES  DATA  FOR  NEW 
HAMPSHIRE  AND  VERMONT,  WATER  YEAR 
1988. 

Geological  Survey,  Bow,  NH.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-11233 


SEED  DISPERSING  AGENTS  IN  TWO  REGU- 
LARLY FLOODED  RIVER  SITES. 

Uppsala    Univ.    (Sweden).    Inst,    of    Ecological 

Botany. 

S.  J.  Skoglund. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  68, 

No.  4,  p  754-760,  April  1990.  3  fig,  4  tab,  26  ref. 

Descriptors:  'Flood  plains,  'Riparian  vegetation, 
'Seeds,  'Wetlands,  Birch  trees,  Sedges,  Cinque- 
foils,  Dalalven  River,  Flooding,  Population  dy- 
namics, Seed  dispersal,  Species  diversity,  Sweden. 

Aspects  of  seed  dispersal,  particularly  mobility  of 
viable  seeds,  were  investigated  in  two  sites  at  the 
lower  river  Dalalven,  southeastern  central 
Sweden,  from  1980  to  1985.  Three  different  ap- 
proaches were  used  to  assess  the  seed  rain.  (1)  Seed 
traps  were  placed  at  ground  level.  This  component 
of  the  seed  rain  was  dominated  by  seeds  from  the 
local  vegetation,  particularly  Betula  spp.  birch.  A 
total  of  30  species  were  identified.  (2)  Drift  materi- 
al was  collected  in  spring  and  autumn  and  the  seed 
content  was  identified  through  germination  trials. 
Seeds  dispersed  by  drift  mainly  belonged  to  species 
abundant  in  the  study  sites,  but  included  a  minor 
element  not  represented  in  the  local  vegetation.  A 
total  of  23  species  were  identified,  of  which  seeds 
of  Potentilla  palustris,  Carex  canescens,  and  other 
Carex  spp.  (sedges)  were  most  abundant.  In  the 
field,  seedlings  growing  on  fresh  accumulations  of 
drift  were  dominated  by  Potentilla  palustris.  (3) 
Samples  of  snow   were  collected   and   the  seed 


WATER  RESOURCES  DATA  FOR  FLORIDA, 
WATER  YEAR  1989,  VOLUME  IB:  NORTH- 
EAST FLORIDA  -  GROUND  WATER. 

Geological  Survey,  Altamonte  Springs,  FL.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 11234 


INFLUENCE  OF  CLIMATE  VARIABILITY  ON 
STREAMFLOW  VARIABILITY:  IMPLICA- 
TIONS IN  STREAMFLOW  PREDICTIONS 
AND  FORECASTING. 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

R.  W.  Koch. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-202177/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Draft  Final  Report,  (1989).  96p,  17  fig,  12 
tab,  41  ref,  append.  USGS  Contract  14-08-0001- 
G1316. 

Descriptors:  'Climatology,  'Model  studies,  'Rain- 
fall-runoff relationships,  'Statistical  models, 
'Stream  discharge,  'Streamflow  forecasting,  El 
Nino/Southern  Oscillation,  Streamflow  variability, 
Water  supply  forecasting. 

An  improved  understanding  of  climate  variability 
can  lead  to  a  better  description  of  hydrologic 
variability  with  many  applications.  An  investiga- 
tion of  the  association  of  surface  climate  and 
streamflow  with  a  global  scale  climate  phenome- 
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non,  the  El  Nino--Southem  Oscillation  (ENSO), 
showed  statistically  significant  relationships  in  two 
regions  of  the  western  U.S.;  the  Pacific  Northwest 
(PNW)  and  the  desert  Southwest  (SW).  Within 
these  regions,  the  strongest  associations  were  noted 
in  the  mountainous  areas  and  streamflow  exhibited 
a  stronger  relationship  than  precipitation.  During 
ENSO  events,  drier  conditions  were  observed  in 
the  PNW  while  wetter  conditions  occurred  in  the 
SW.  The  strongest  associations  were  observed  be- 
tween annual  or  winter  season  precipitation  and  an 
index  of  the  ENSO  averaged  over  the  previous 
summer.  Several  different  methods  for  water 
supply  forecasting  were  also  evaluated  including 
approaches  which  consider  associations  with  large 
scale  climate  features.  Statistical  regression  equa- 
tions and  a  water  balance  model  were  applied  to 
the  problem  of  forecasting  the  annual  runoff 
volume  for  the  Wilson  River  in  western  Oregon. 
The  statistical  approaches  were  shown  to  be  better 
than  the  water  balance  approach.  Of  the  alterna- 
tive statistical  approaches,  the  equations  based  only 
on  data  available  up  to  the  time  of  the  forecast 
produced  the  best  results,  particularly  early  in  the 
forecast  season.  An  index  of  the  ENSO  was  an 
independent  variable  in  several  of  these  equations. 
(USGS) 
W90-11235 


FLOOD  OF  FEBRUARY  1989  IN  KENTUCKY. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

D.  L.  McClain. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  90-158,  1990.  13p,  4  fig,  3  tab,  4 
ref. 

Descriptors:  *Flood  data,  *Flood  frequency, 
♦Flood  hydrographs,  *Hydrologic  data,  *Ken- 
tucky,  'Rainfall,  'Stream  discharge,  Paducah. 

The  flood  of  February  1989  in  Kentucky  was  the 
result  of  two  storms  that  caused  as  much  as  13.37 
inches  of  rain  at  one  site  during  the  period  of 
February  13-22.  The  heaviest  rainfall  was  in  west- 
ern Kentucky  where  rainfall  amounts  of  10  to  13 
inches  were  common.  Eastern  Kentucky  received 
smaller  amounts,  but  several  inches  were  recorded 
at  most  precipitation  measurement  sites.  Flooding 
from  the  rainfall  resulted  in  the  100-year  flood 
frequency  being  exceeded  at  three  gaging  stations. 
(USGS) 
W90- 11243 


REGIONALIZATION  OF  FLOOD  DATA 
USING  PROBABILrTY  DISTRIBUTIONS  AND 
THEIR  PARAMETERS. 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 11249 


STREAMFLOW  CHARACTERISTICS  OF 
SMALL  TRIBUTARIES  OF  ROCK  CREEK, 
MILK  RIVER  BASIN,  MONTANA,  BASE 
PERIOD  WATER  YEARS  1983-87. 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

C.  Parrett,  and  J.  A.  Hull. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4206, 
1990.  lOp,  4  tab,  1  fig,  2  ref. 

Descriptors:  *Data  collections,  *Hydrologic  data, 
•Milk  River  Basin,  'Montana,  *Rock  Creek, 
'Streamflow,  Runoff,  Tributaries. 

Five  streamflow-gaging  stations  were  installed  in 
the  Rock  Creek  basin  north  of  the  Milk  River  near 
Hinsdale,  Montana.  Streamflow  was  monitored  at 
these  stations  and  at  an  existing  gaging  station 
upstream  on  Rock  Creek  from  May  1983  through 
September  1987.  The  data  collected  were  used  to 
describe  the  flow  characteristics  of  four  small  trib- 
utary streams.  Annual  mean  streamflow  ranges 
from  2.8  to  57  cu  ft/sec  in  the  mainstem  and  from  0 
to  0.60  cu  ft/sec  in  the  tributaries.  Monthly  mean 
streamflow  ranged  from  0  to  528  cu  ft/sec  in  Rock 


Creek  and  from  zero  to  5.3  cu  ft/sec  in  the  four 
tributaries.  The  six  gaged  sites  show  similar  pat- 
terns of  daily  mean  streamflow  during  periods  of 
large  runoff,  but  substantial  individual  variations 
during  periods  of  lesser  runoff.  During  periods  of 
lesser  runoff,  the  small  tributaries  may  have  small 
daily  mean  streamflows.  At  other  times,  daily 
mean  streamflow  at  the  two  mainstem  sites  de- 
creased downstream.  Daily  mean  streamflow  in  the 
tributaries  appears  to  be  closely  related  to  daily 
mean  streamflow  in  the  mainstem  only  during  peri- 
ods of  substantial  area-wide  runoff.  Thus,  stream- 
flow  in  the  tributaries  resulting  from  local  storms 
or  local  snowmelt  may  not  contribute  to  stream- 
flow  in  the  mainstem.  (USGS) 
W90-11258 


WATER  RESOURCES  OF  BROOKINGS  AND 
KINGSBURY  COUNTIES,  SOUTH  DAKOTA. 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

L.  J.  Hamilton. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  88-4185,  1989. 
82p,  25  fig,  9  tab,  39  ref. 

Descriptors:  'Aquifer  characteristics,  'Aquifers, 
'Groundwater,  'Hydrologic  data,  'Surface  water, 
•Water  resources  data,  South  Dakota,  Under- 
ground storage,  Water  quality. 

Surface  water  and  groundwater  resources  are 
widely  distributed  in  Brookings  and  Kingsbury 
Counties,  an  area  of  nearly  1,700  sq  mi  of  glaciated 
plains  of  the  Coteau  des  Prairies  plateau  in  eastern 
South  Dakota.  The  resources  are  relatively  unde- 
veloped except  for  large  withdrawals  for  irrigation 
from  shallow  glacial  aquifers.  Groundwater  with- 
drawals accounted  for  90%  of  the  16,000  acre-ft  of 
water  withdrawn  in  1985.  The  Big  Sioux  River 
drains  an  area  of  about  2,400  sq  mi  and  flows 
southward  through  Brookings  County.  Discharge 
of  the  Big  Sioux  River  near  Brookings  has  aver- 
aged 117,000  acre-ft/yr  but  can  decrease  to  17,600 
acre-ft/yr  during  drought  periods.  West  of  the 
river  are  thousands  of  shallow  ponds,  marshes,  and 
lakes.  The  largest,  Lake  Thompson  in  central 
Kingsbury  County,  rose  nearly  20  ft  during  1985- 
86  because  of  record  precipitation  and  large  over- 
flow from  upstream  lakes.  Six  major  glacial 
aquifers  of  outwash  sand  and  gravel  store  8  million 
acre-ft  of  fresh  to  slightly  saline,  very  hard  water 
beneath  nearly  1,300  sq  mi  at  depths  ranging  from 
land  surface  to  more  than  700  ft.  Concentrations  of 
dissolved  solids  and  hardness  of  water  from  the 
aquifers  exceed  1,000  mg/L  at  many  places.  The 
600  sq  mi  of  the  surficial,  freshwater  Big  Sioux  and 
Vermillion  East  Fork  aquifers  contain  more  than 
200  large-capacity  wells  that  can  be  pumped  from 
200  to  as  much  as  1,300  gal/min.  Three  extensive 
bedrock  aquifers  store  67  million  acre-ft  of  slightly 
saline,  soft  water  at  depths  ranging  from  320  to 
1,300  ft.  Maximum  yields  for  wells  in  the  sandstone 
of  the  Codell  and  Dakota  aquifers  are  estimated  to 
be  100  gal/min.  (USGS) 
W90- 11259 


ROLE  OF  BEDROCK  GROUND  WATER  IN 
THE  INITIATION  OF  DEBRIS  FLOWS  AND 
SUSTAINED  POST-FLOW  STREAM  DIS- 
CHARGE. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2J. 

W90- 11427 


USE  OF  DIGITAL  ELEVATION  MODELS  FOR 
FLOOD  HAZARD  MAPPING. 

Utrecht  Rijksuniversiteit  (Netherlands).   Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  7C. 

W90- 11428 


HYDRAULICS  OF  SEDIMENT-LADEN 
SHEETFLOW  AND  THE  INFLUENCE  OF  SIM- 
ULATED RAINFALL. 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 


W90-11432 


FLOOD  HYDROLOGY  AND  GEOMORPHIC 
EFFECTIVENESS  IN  THE  CENTRAL  APPA- 
LACHIANS. 

Maryland   Univ.    Baltimore   County,   Catonsville. 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-11433 


EVALUATION  OF  GRAIN  SHEAR  STRESSES 
REQUIRED  TO  INITIATE  MOVEMENT  OF 
PARTICLES  IN  NATURAL  RIVERS. 

Liege  Univ.  (Belgium).  Lab.  de  Geographie  Phy- 
sique. 

For  primary  bibliographic  entry  see  Field  2J. 
W90- 11434 


COARSE  WOODY  DEBRIS  AND  CHANNEL 
MORPHOLOGY  INTERACTIONS  FOR  UNDIS- 
TURBED STREAMS  IN  SOUTHEAST  ALASKA, 
U.S.A. 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Forestry. 
E.  G.  Robison,  and  R.  L.  Beschta. 
Earth  Surface  Processes  and  Landforms  ESPLDB, 
Vol.  15,  No.  2,  p  149-156,  March  1990.  4  fig,  2  tab, 
14  ref. 

Descriptors:  'Channel  flow,  'Channel  morpholo- 
gy, 'Detritus,  'Natural  streams,  'Roughness  coef- 
ficient, 'Streamflow,  'Woody  debris,  Alaska, 
Channel  stability,  Flow  pattern,  Pools,  Riffles, 
Streams. 

Coarse  woody  debris  and  channel  morphology 
were  evaluated  for  five  low  gradient  streams  that 
ranged  from  first  to  fourth  order  (0.7  to  55  square 
km  watershed  area).  Debris  volumes  were  directly 
related  to  variations  in  bankfull  width.  Woody 
debris  was  associated  with  65  to  75%  of  all  pools 
and  the  relative  proportion  of  types  of  pools  (i.e. 
plunge,  lateral  scour,  etc.)  varied  with  stream  size. 
Autocorrelation  analysis  showed  that  the  strearr 
depths  and  widths  were  highly  variable  along  the 
channel,  giving  the  thalweg  profile  an  irregular  or 
choppy  appearance.  The  channel  features  (pools 
and  riffles)  were  relatively  short  as  evidenced  by 
the  relatively  rapid  decrease  in  autocorrelation  co- 
efficients for  lags  less  than  the  bankfull  width. 
Autocorrelation  analysis  also  confirmed  that 
stream  depth  and  width  exhibited  no  periodic  char- 
acteristic. These  results  run  counter  to  the  smooth 
periodic  patterns  of  streams  that  are  not  dominated 
by  woody  debris  or  other  roughness  elements.  The 
results  provide  benchmark  values  of  woody  debris 
loadings  and  channel  morphology  for  undisturbed 
coastal  Alaskan  stream  systems.  (Chonka-PTT) 
W90- 11435 


CHANNEL  SEDIMENT  VARIABILITY  ALONG 
A  RIVER:  A  CASE  STUDY  OF  THE  SIRET 
RIVER  (ROMANIA). 

Statiunea  de  Cercetari  Stejarul,  Piatra-Neamt  (Ro- 
mania). Geomorphology  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-11437 


FORMATION  AND  FATE  OF  A  RIVER 
PLUME:  A  NUMERICAL  MODEL. 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 
J.  O'Donnell. 

Journal  of  Physical  Oceanography  JPYOBT,  Vol. 
20,  No.  4,  p  551-569,  1990.  14  fig,  36  ref.  NSF 
Grants  OCE-83 15207  and  OCE-88 16566. 

Descriptors:  'Coriolis  force,  'Mathematical 
models,  'Mixing,  'Plumes,  'River  flow,  'River 
plumes,  Advection,  Currents,  Flow  velocity,  Hy- 
draulic models,  Numerical  analysis,  Tidal  currents, 
Vertical  shear. 

A  mathematical  model  was  used  to  describe  the 
formation  and  dilution  of  a  frontally  bounded  river 
plume.  The  model  incorporated  the  effects  of  non- 
linear advection,  Coriolis  acceleration,  time  de- 
pendency, mixing,  friction,  and  a  free  frontal 
boundary.  Solutions  for  the  growth  of  a  plume 
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discharged  from  a  radical  source  into  a  steady 
crossflow  were  computed  for  a  variety  of  cross- 
flow  velocities  and  physical  scales.  The  influence 
of  the  magnitude  of  the  crossflow  velocity  on  the 
adjustment  and  final  state  of  the  plume  was  stud- 
ied. The  results  indicate  that  the  primary  differ- 
ence is  not  in  the  shape  or  size  of  the  plume,  but  in 
the  structure  of  the  layer  depth  distribution.  Small- 
er crossflow  velocities  allow  greater  expansion  of 
the  buoyant  layer  which  results  in  an  increase  of 
the  area  subject  to  the  shear  instability  described 
by  Garvine.  The  plume  is  less  susceptible  to  verti- 
cal mixing  when  confined  to  the  shore  by  both  the 
action  of  the  crossflow  and  the  Coriolis  effect. 
When  the  Coriolis  effect  causes  a  transport  off- 
shore into  the  ambient  current,  the  plume  thins 
much  more  rapidly,  presumably  resulting  in  mixing 
nearshore  and  the  consequent  separation  of  the 
plume  from  the  coast.  At  high  crossflow  velocities, 
the  structure  of  the  plume  is  only  mildly  modified 
by  mixing  since  the  discharge  is  rather  quickly 
turned  toward  the  direction  of  the  ambient  flow, 
thus  minimizing  the  area  of  regions  of  high  vertical 
shear.  Mixing  has  more  influence  on  the  structure 
of  the  plume  at  low  crossflow  velocities,  blurring 
the  ring  and  jump  structure  that  appears  as  a  major 
feature  in  the  immiscible  plume  calculations.  The 
response  to  a  sudden  change  in  the  direction  of  the 
crossflow  was  calculated  to  demonstrate  the  funda- 
mental dynamics  of  the  process.  The  bulk  shear 
Frounde  number  became  large  in  most  of  the 
plume,  indicating  that  intense  mixing  must  occur. 
Even  when  the  ambient  flow  was  modulated 
smoothly,  calculations  indicate  that  the  plume  still 
became  subject  to  intense  mixing  soon  after  the 
tidal  current  changes  direction.  (Chonka-PTT) 
W90-11445 


SIMILARITY  AND  SCALE  IN  CATCHMENT 
STORM  RESPONSE. 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
E.  F.  Wood,  M.  Sivapalan,  and  K.  Beven. 
Reviews  of  Geophysics  RVGPB4,  Vol.  28,  No.  1, 
p  1-18,  February  1990.  13  fig,  57  ref.  NASA 
Grants  NAG-5-491  and  NAG-1392,  USGS  Grant 
14-08-0001-G1138,  and  U.K.  NERC  Grant  GR3/ 
6264. 

Descriptors:  *Catchment  areas,  'Hydrologic 
models,  'Model  studies,  'Overland  flow,  'Rain- 
fall-runoff relationships,  'Storm  runoff,  'Stream 
discharge,  'Streamflow  forecasting,  Catchment  to- 
pography, Data  interpretation,  Flood  frequency, 
Flood  peak,  Hydrographs,  Spatial  distribution,  Sta- 
tistical analysis. 

Research  was  undertaken  in  two  important  interre- 
lated areas  of  catchment  hydrology:  the  effects  of 
scale  on  hydrologic  parameterization  and  the  con- 
cept of  hydrologic  similarity.  Field  studies  over 
the  last  30  years  have  shown  that  two  main  mecha- 
nisms generate  surface  runoff  and  that  these  may 
occur  within  a  catchment  during  a  rain  event. 
These  mechanisms  are  the  infiltration  excess  runoff 
and  saturation  excess  runoff.  Their  spatially  vari- 
able controls  (topography,  soil,  rainfall,  and  vege- 
tation) lead  to  patterns  of  runoff  generation  across 
the  catchment.  A  representative  elementary  area 
(REA)  is  a  fundamental  scale  for  catchment  mod- 
eling in  which  continuum  assumptions  can  be  ap- 
plied for  the  spatially  variable  controls  and  param- 
eters, and  spatial  patterns  no  longer  have  to  be 
considered  explicitly.  This  investigation  of  scale 
leads  to  the  concept  of  hydrologic  similarity  in 
which  the  effects  of  the  environmental  controls  on 
runoff  generation  and  flood  frequency  response 
can  be  investigated  independently  of  catchment 
scale.  The  REA  results  give  confidence  that  sim- 
pler macroscale  models  will  perform  well  at  large 
grid  scales  which  have  significant  subgrid  variabili- 
ty, thus  questioning  the  wisdom  of  detailed  land 
parameterization  which  ignores  process  heteroge- 
neity. The  concepts  of  similarity  can  help  in  para- 
meterizing the  macroscale  models  by  utilizing  data 
from  a  number  of  sites  and  transferring  data  to 
other  areas  around  the  Earth.  This  effectively  ex- 
pands the  available  database  into  regions  where 
data  may  be  sparse  or  lacking.  (Chonka-PTT) 
W90- 11448 


HYDRAULICS    OF    LAMINAR    OPEN-CHAN- 
NEL FLOW. 


Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B. 
W90- 11463 


SUBSIDENCE  OF  FLOOD  WAVES  IN  OVER- 
BANK  FLOW  AREAS. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

T.  Tingsanchali,  and  N.  K.  Lai. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.  5,  p  585-597,  1988.  6  fig,  3  tab,  11  ref. 

Descriptors:  'Flood  routing,  'Floods,  'Overbank 
flow,  Chao  Phray  River,  Flood  hydrographs, 
Mathematical  models,  Nam  Pong  River,  Perform- 
ance evaluation,  Sensitivity  analysis,  Thailand. 

Semi-empirical  exponential  equations  that  describe 
subsidence  of  flood  peak  discharges  were  devel- 
oped by  using  dimensional  analysis  to  analyze  the 
numerical  results  computed  from  various  flood 
routing  techniques  based  on  unsteady  free  surface 
flow  equations.  The  subsidence  is  expressed  as  a 
function  of  eight  dimensionless  parameters  related 
to  the  geometry  and  Manning  roughness  coeffi- 
cients of  the  main  channel  and  overbank  sections, 
bed  slopes,  duration  of  flood  wave,  rising  time,  and 
recession  time  of  overbank  flow  hydrograph.  Two 
different  shapes  of  the  inflow  flood  hydrograph 
were  considered  (sinusoidal  and  triangular).  The 
derived  equations  were  tested  by  applying  them  to 
calculate  the  subsidence  of  flood  peak  discharges 
in  the  Nam  Pong  and  Chao  Phraya  Rivers  in 
Thailand.  The  results  are  very  good.  Sensitivity 
analysis  showed  that  the  method  is  not  sensitive  to 
errors  of  +/-20%  in  the  input  data.  Backwater 
effects  may  be  included  with  some  modifications. 
(Author's  abstract) 
W90- 11466 


BOUNDARY  SHEAR  DISTRIBUTION  ON 
FLOOD  PLAINS. 

University   of  the   Witwatersrand,    Johannesburg 

(South  Africa).  Dept.  of  Civil  Engineering. 

A.  P.  Holden,  and  C.  S.  James. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.  1,  p  75-89,  1989.  9  fig,  2  tab,  18  ref. 

Descriptors:  'Flood  flow,  'Flood  plains,  'Floods, 
•Shear  stress,  'Stream  banks,  Experimental  data, 
Flumes,  Mathematical  equations,  Prediction,  Tur- 
bulent flow. 

Experiments  conducted  in  a  flume  with  a  com- 
pound section  are  described.  Lateral  shear  stress 
profiles  were  measured  for  various  flow  depths 
and  inclinations  of  the  main  channel  bank.  General 
forms  of  bed  shear  stress  profiles  on  the  flood  plain 
are  described  and  the  dependence  of  the  turbulent 
interaction  between  channel  and  flood  plain  flows 
on  flow  depth  and  on  the  inclination  of  the  main 
channel  is  examined.  In  general,  for  a  given  flow 
depth,  the  intensity  of  the  interaction  between  the 
main  channel  and  flood  plain  flows  decreases 
slightly  as  the  slope  becomes  milder,  but  at  very 
low  flow  depths  the  intensity  was  observed  to  be 
greater  for  a  steeply  sloping  bank  than  for  vertical 
or  milder  slopes.  The  intensity  of  the  interaction 
between  the  main  channel  and  flood  plain  flows  is 
determined  by  channel  slope  as  well  as  by  geomet- 
ric and  roughness  parameters.  The  net  effect  can 
be  described  in  terms  of  the  relative  apparent  shear 
stress.  A  dimensionless  parameter  is  proposed  for 
representing  the  intensity  of  turbulent  interaction 
and  is  used  as  the  independent  variable  to  develop 
a  model  for  predicting  the  shear  stress  profile  on 
the  bed  of  a  flood  plain.  Equations  are  presented 
for  predicting  the  value  of  this  independent  vari- 
able. The  equations  are  based  on  laboratory  data 
and  have  not  been  verified  on  large  channels. 
(Rochester-PTT) 
W90- 11469 


THREE-DIMENSIONAL  TURBULENT  STRUC- 
TURE IN  STRAIGHT  OPEN  CHANNEL 
FLOWS. 

Gunma  Univ.,  Maebashi  (Japan).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
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W90- 11472 


MATHEMATICAL  SIMULATION  OF  ENERGY 
CONVERSIONS  IN  A  FULLY  DEVELOPED 
CHANNEL  FLOW. 

Luleaa  Univ.  (Sweden).  Div.  of  Water  Resources 

Engineering. 

U.  Svensson,  and  P.  Andreasson. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.  3,  p  401-416,  1989.  12  fig,  18  ref. 

Descriptors:  'Energy  conversion,  'Hydraulic 
properties,  'Open-channel  flow,  'Simulation,  Ki- 
netic energy,  Mathematical  models,  Model  studies, 
Performance  evaluation,  Reynolds  number,  Turbu- 
lent flow. 

A  detailed  analysis  of  energy  conversions  in  a  fully 
developed  channel  flow  on  a  sloping  plane  was 
conducted.  The  lowering  of  the  center  of  mass 
releases  potential  energy,  which  ultimately  leaves 
the  domain  as  a  boundary  heat  flux.  A  mathemati- 
cal model  based  on  the  laws  of  conservation  of 
heat  and  momentum  and  a  one-equation  turbulence 
model  was  employed.  Because  the  calculations  in- 
clude the  viscous  region,  the  turbulence  model  was 
extended  to  include  low-Reynolds  number  effects. 
Verification  studies  were  carried  out  by  comparing 
predictions  with  data  from  laboratory  experiments. 
The  model  was  used  further  to  analyze  the  conver- 
sions of  energy  from  its  first  appearance  as  a 
source  term  in  the  mean  kinetic  energy  equation 
until  it  finally  leaves  as  a  boundary  heat  flux.  The 
model  provides  a  clear  and  consistent  picture  of  all 
the  details  in  the  budgets  and  fluxes  involved. 
(Author's  abstract) 
W90- 11476 


VON-KARMAN  COEFFICIENT  EN  SEDEVIENT 
LADEN  FLOW. 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Coll.  of 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W90- 11479 


TRANSPORT  OF  SEDIMENTS:  ANALYTICAL 
SOLUTION. 

For  primary  bibliographic  entry  see  Field  2J. 
W90- 11480 


CLASSICAL   HYDRAULIC  JUMP:   SEQUENT 
DEPTHS. 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
For  primary  bibliographic  entry  see  Field  8B. 
W90- 11482 


DISPERSION  IN  AN  OPEN  CHANNEL  WITH 
A  STEP  IN  THE  CROSS-SECTION. 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

I.  R.  Wood,  and  L.  Tong. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.  5,  p  587-601,  1989.  9  fig,  6  ref,  append. 

Descriptors:  'Channel  morphology,  'Dispersion, 
'Fluid  dynamics,  'Open-channel  flow,  'Path  of 
pollutants,  Dilution,  Dispersion  coefficient,  Ef- 
fluents, Eigenvalues,  Shear  layer. 

When  assessing  the  impact  of  a  discharge  of  efflu- 
ent from  a  point  source  on  the  quality  of  river 
water  it  is  desirable  to  be  able  to  predict  the 
concentrations  of  potential  contaminants  down- 
stream from  this  source.  For  a  channel  with  a  deep 
and  a  shallow  region,  an  eigenvalue-eigenfunction 
solution  is  obtained  for  the  dispersion  of  effluent 
released  in  either  the  deep  or  the  shallow  region. 
Each  region  in  the  channel  is  assumed  to  have  a 
constant  velocity  and  constant  dispersion  coeffi- 
cient and  the  boundary  condition  at  the  discontinu- 
ity is  the  equality  of  mean  concentration  and  con- 
centration flux.  The  results  are  compared  with 
experiments  and  are  in  qualitative  agreement.  Both 
experiment  and  theory  show  that  if  rapid  initial 
dilution  is  important,  there  is  a  great  advantage  to 
releasing  the  effluent  in  the  deeper  region.  Among 
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the  minor  conclusions  also  drawn  on  the  basis  of 
the  present  work  are:  (1)  releasing  effluent  in  the 
deeper  channel  near  the  step  (between  the  two 
regions)  leads  to  the  maximum  concentrations 
moving  toward  the  step;  (2)  releasing  in  the  shal- 
low channel  near  the  step  leads  to  the  maximum 
concentration  moving  away  from  the  step;  and  (3) 
the  eigenvalue-eigenfunction  calculation  of  diffu- 
sion in  a  stepped  channel  is  in  qualitative  agree- 
ment with  the  measured  concentration.  It  is  sus- 
pected that  the  shear  layer  at  the  step  has  a  major 
influence  on  the  dispersion  in  this  region.  (Roches- 
ter-PTT) 
W90- 11483 


UNIFORM    FLOW    IN    A    SMOOTH    OPEN 
CHANNEL. 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'Hydraulique. 
For  primary  bibliographic  entry  see  Field  8B. 
W90- 11484 


ENERGY  CURVES  FOR  MULTI-LAYER  FLOW 
THROUGH  OBSTRUCTIONS. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8B. 
W90- 11485 


EFFECTS  OF  DROUGHT  ON  STREAMFLOW 
CHARACTERISTICS. 

Ohio  Univ.,  Athens.  Dept.  of  Civil  Engineering. 

T.  J.  Chiang. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  332-341,  1990. 

3  fig,  3  tab,  12  ref.  U.S.  Army  Corps  of  Engineers 

Agreement   ED-W-8 1 60-030   from   CEORD-ED- 

WH. 

Descriptors:  'Drought,  'Drought  effects,  'Irriga- 
tion requirements,  'Rainfall-runoff  relationships, 
'Streamflow,  Flow  measurement,  Hydrologic 
models,  Mathematical  models,  Ohio,  Performance 
evaluation,  Scioto  River. 

Droughts  were  defined  using  daily  streamflow 
series  and  different  truncation  levels,  including 
30%,  50%,  60%,  70%,  80%,  and  90%  of  recorded 
daily  flows.  Flow  ratios,  which  were  obtained  by 
dividing  subbasin  flows  of  different  truncation 
levels  by  their  corresponding  outlet  flows,  are 
calculated.  The  flow  ratios  of  17  selected  subbasins 
decreased  significantly  with  increasing  truncation 
levels,  whereas  their  mean-flow  ratios  were  ap- 
proximately equal  to  their  corresponding  area 
ratios.  Therefore,  the  estimation  of  irrigation  water 
using  the  drainage  area  ratio,  which  has  been  prac- 
ticed in  the  studied  river  basin  (Scioto  River, 
Ohio),  is  impractical  in  case  of  droughts.  Further- 
more, assuming  the  time-dependent  Poissonian  be- 
havior of  drought  series,  the  drought  intensity 
function  was  developed  to  investigate  drought  se- 
verity in  the  basin.  Based  on  plots  of  drought 
intensity  function,  the  drought  intensity  has  been 
increasing  significantly  for  the  basin  investigated. 
(Author's  abstract) 
W90- 11490 


IMPROVED  INVERTED  V-NOTCH  OR  CHIM- 
NEY WEIR. 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W90- 11494 


SESSILE  ALGAL  COMMUNITIES  IN  A 
MOUNTAIN  STREAM  IN  CONDITIONS  OF 
LIGHT  GRADATION  DURING  ITS  FLOW 
THROUGH  A  CAVE  (WEST  TATRA,  POLAND). 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-11514 


ECOLOGICAL  CHARACTERISTICS  OF  COM- 
MUNITIES OF  SESSILE  ALGAE  IN  THE 
BIALA   AND  CZARNA   WISELKA  STREAMS, 


HEADWATERS  OF  THE  RIVER  VISTULA  (SI- 
LESIAN  BESKID,  SOUTHERN  POLAND). 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-11515 


DIVERSITY  AND  NUMBER  OF  BOTTOM  MA- 
CROINVERTEBRATES  AND  SIZE  OF  LARVAE 
OF  THREE  SPECIES  OF  CHIRONOMIDAE 
COLLECTED  FROM  THE  BOTTOM  AND 
FROM  ARTIFICIAL  SUBSTRATA  IN  THE 
RIVER  WIDAWKA  (CENTRAL  POLAND). 
Lodz  Univ.  (Poland).  Dept.  of  Ecology  and  Verte- 
brate Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-11516 


SPATIAL  AND  TEMPORAL  VARIATION  IN 
ORGANIC  MATTER  STORAGE  IN  LOW-GRA- 
DIENT, HEADWATER  STREAMS. 

Virginia  Commonwealth  Univ.,  Richmond.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W9O-11530 


DDZL  MIGRATION  AND  MICROHABITAT 
DISTRIBUTION  OF  A  BENTHIC  STREAM  AS- 
SEMBLAGE. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Biol- 
ogy- 

R.  B.  Rader,  and  J.  V.  Ward. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  4,  p  711-718,  April 
1990.  3  fig,  1  tab,  32  ref.  DOE  Contract  DE-AC09- 
76SROO-819. 

Descriptors:  'Benthic  fauna,  'Diurnal  distribution, 
'Macroinvertebrates,  'Stream  biota,  Colorado 
River,  Diurnal  variation,  Ecological  distribution, 
Habitats,  Microenvironment,  Population  density, 
Streams. 

Macroinvertebrate  microspatial  distributions  were 
determined  on  nonglazed  brick  substrates  at  three 
sites  on  the  upper  Colorado  River.  Site  1  was 
located  above  a  reservoir,  whereas  Sites  2  and  3 
were  located  0.4  and  4.0  km,  respectively,  down- 
stream from  a  deep-release  dam.  Replicate  samples 
from  each  substrate  surface  (top,  sides,  front,  back 
and  bottom)  and  from  the  interstices  below  brick 
substrates  were  collected  during  the  day  (ca.  14:00- 
16:00)  and  at  night  (ca.  21:00-23:00)  in  the  summer 
and  autumn  of  1982.  Although  most  macroinverte- 
brates occurred  on  'bottom'  surfaces,  'top'  and 
'side'  surfaces  and  the  interstices  were  often  uti- 
lized. Macroinvertebrates  were  least  abundant  on 
'back'  and  especially  'front'  surfaces.  Total  ma- 
croinvertebrate density  on  upper  substrate  surfaces 
was  not  significantly  different  at  night  compared 
with  the  day.  However,  there  was  a  47%  increase 
in  the  density  of  Baetis  spp.  on  upper  surfaces 
during  the  night  at  Site  1,  a  diel  shift  in  benthic 
substrate  utilization  that  corresponded  to  drift  peri- 
odicity. The  density  of  Baetis  spp.  on  upper  sur- 
faces during  the  night  compared  with  the  day  was 
not  significantly  different  at  Sites  2  and  3.  Large- 
sized  Baetis  spp.  at  Site  1,  but  not  at  Sites  2  and  3, 
used  a  greater  proportion  of  upper  substrate  sur- 
faces at  night  compared  with  the  day.  (Author's 
abstract) 
W90- 11535 


CONTAMINATED  SEDIMENT  AS  A  SOURCE 
OF  PCBS  IN  A  RIVER  SYSTEM. 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11537 


REGIONAL  ESTIMATES  OF  ACID  MINE 
DRAINAGE  IMPACT  ON  STREAMS  IN  THE 
MID-ATLANTIC  AND  SOUTHEASTERN 
UNITED  STATES. 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11578 


INITIAL  ESTABLISHMENT  OF  RIPARIAN 
VEGETATION  AFTER  DISTURBANCES  BY 
DEBRIS  FLOWS  IN  OREGON. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Botany 
and  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  2J. 
W90- 11585 


ION-CONTENT  OF  STREAMS  IN  THE  COLD 
R  AND  CHUBB  R  WATERSHEDS;  1983-5. 

Hobart  and  William  Smith  Colleges,  Geneva,  NY. 
Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11608 


STREAM  DEPLETION  BY  CYCLIC  PUMPING 
OF  WELLS. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 
and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 11653 


FLUVIAL  RESPONSE  TO  DEBRIS  ASSOCIAT- 
ED WITH  MASS  WASTING  DURING  EX- 
TREME FLOODS. 

Maryland   Univ.   Baltimore  County,   Catonsville. 

Dept.  of  Geography. 

A.  J.  Miller. 

Geology  GLGYBA,  Vol.   18,  No.  7,  p  599-602, 

July  1990.  4  fig,  1  tab,  21  ref.  National  Science 

Foundation  Grant  SES-8722442. 

Descriptors:  'Alluvial  channels,  'Flood  basins, 
'Flood  channels,  'Geomorphology,  'Mass  wast- 
ing, 'Mountain  streams,  'Sediment  discharge, 
•Sediment  transport,  Avalanches,  Channel  erosion, 
Channel  scour,  Debris  basins,  Deposition,  Potomac 
River,  Sedimentary  basins,  Storm  runoff,  Topogra- 
phy, Valleys. 

Evolution  of  channels  and  bottomlands  in  moun- 
tain valleys  of  the  central  Appalachians  is  strongly 
influenced  by  debris  supplied  to  stream  channels 
from  mass  wasting  during  extreme  storms.  The 
type  of  change  observed  varies  with  basin  scale 
and  storm  characteristics.  Along  channels  receiv- 
ing coarse  sediment  from  debris  flows  or  ava- 
lanches during  Hurricane  Camille  in  1969,  pure 
scour  occurred  in  drainage  areas  less  than  1  sq  km 
and  gradients  steeper  than  0.1;  in  Hurricane  Ca- 
mille and  in  the  June  1949  storm,  mixed  erosion 
and  deposition  with  continuous  reworking  of  the 
valley  floor  was  observed  along  streams  with 
drainage  areas  up  to  65  sq  km.  In  basins  larger  than 
100  sq  km,  valley-floor  reworking  associated  with 
influx  of  debris  during  both  storms  was  localized 
and  discontinuous.  In  the  South  Branch  Potomac 
River  basin  in  West  Virginia,  intense  precipitation 
within  a  small  contributing  area  generated  scores 
of  debris  slides  and  avalanches  in  June  1949;  debris 
transported  by  tributaries  to  main  valleys  exceeded 
the  competence  of  the  larger  channels  and  formed 
new  bottomland.  Long-duration  moderate-intensi- 
ty precipitation  in  November  1985  generated  fewer 
debris  avalanches.  Flood  peaks  associated  with  a 
larger  contributing  area  along  the  main  valleys 
were  80-190%  larger  than  in  1949  and  caused 
extensive  channel  and  flood-plain  erosion,  includ- 
ing truncation  and  removal  of  1949  deposits.  At 
some  locations  relict  debris  deposits  may  have 
influenced  hydraulic  conditions  and  affected  pat- 
terns of  erosion  and  deposition  during  the  1985 
storm.  Sequential  occurrence  of  extreme  storms 
with  different  hydrologic  characteristics  creates  a 
bottomland  mosaic  of  surfaces  with  varying  eleva- 
tions and  textures.  (Author's  abstract) 
W90-11657 


MEASURES  OF  FLOW  VARIABILITY  AND  A 
NEW  FLOW-BASED  CLASSIFICATION  OF 
GREAT  LAKES  TRIBUTARIES. 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
R.  P.  Richards. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
16,  No.  1,  p  53-70,  1990.  6  fig,  6  tab,  5  ref. 

Descriptors:  'Flow  pattern,  'Flow  rates,  'Lake 
basins,  'Stream  discharge,  'Streamflow,  'Tributar- 
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ies,  Canada,  Catchment  areas,  Great  Lakes,  Moni- 
toring, Nonpoint  pollution  sources,  Water  chemis- 
try. 

In  tributaries  impacted  by  nonpoint  source  pollu- 
tion, flux  rates  often  are  proportional  to  flow. 
Since  adequate  pollutant  concentration  data  are 
lacking  for  many  river  systems,  but  flow  data  are 
often  available,  measures  of  flow  variability  may 
be  the  only  source  of  information  for  planning 
monitoring  programs  or  evaluating  the  behavior  of 
tributaries  on  a  basin-wide  scale.  Seven  measures 
of  flow  variability  were  developed,  and  their  char- 
acteristics were  examined  using  flow  data  from 
Great  Lakes  tributaries.  Classification  of  the  tribu- 
taries based  on  flow  variability  were  compared 
with  an  event-responsiveness  classification  of  earli- 
er investigators.  Lack  of  agreement  is  conspicuous, 
and  can  be  attributed  in  part  to  an  inadequate 
chemical  data  base  for  many  rivers  when  the  earli- 
er classification  was  established.  Cluster  analysis 
was  used  to  reveal  the  natural  groupings  of  118 
U.S.  and  Canadian  Great  Lakes  tributaries,  based 
on  measures  of  flow  variability.  The  resulting  clas- 
sification of  the  tributaries  is  geographically  coher- 
ent, and  demonstrates  that  large  areas  of  high  flow 
variability  are  found  in  the  western  and  central 
Lake  Erie  drainage  basin,  probably  as  a  result  of 
intense  agricultural  land  use  in  association  with 
heavy  soils.  Tributaries  draining  urban  areas  also 
tend  to  have  high  flow  variability.  Most  of  the 
tributaries  which  drain  the  northern  Great  Lakes 
watershed  have  low  flow  variability.  (Author's 
abstract) 
W90- 11660 


JUMP  FLOWMETER  IN  A  CHANNEL  OF  TRI- 
ANGULAR CROSS-SECTION  WITHOUT  WEIR 
(DEBITMETRE  A  RESSAUT  EN  CANAL  DE 
SECTION  TRIANGULAIRE  SANS  SEUIL). 

Institut  National  de  l'Enseignement  Superieur  de 
Genie  Civil,  Tizi-Ouzou  (Algeria). 
B.  Achour. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
No.  2,  p  205-214,  1989.  4  fig,  8  ref.  English  summa- 
ry- 
Descriptors:    'Flow   measurement,    'Flowmeters, 
•Instrumentation,  *Weirs,  Channels,  Irrigation. 

The  devices  employed  for  the  measurement  of 
discharges  in  free  surface  channels  usually  generate 
a  large  headloss,  incompatible  with  irrigation  pur- 
poses in  flat  areas.  To  solve  this  problem,  a  new 
type  of  flowmeter  which  combines  the  advantages 
of  the  triangular  weir  with  those  of  the  Parshall 
weir  was  developed.  The  theoretical  concepts  and 
mathematical  equations  on  which  the  apparatus  is 
based  are  presented.  (Author's  abstract) 
W90-11754 


HYDRAULIC  CALCULATION  OF  A  CONFLU- 
ENCE. 

For  primary  bibliographic  entry  see  Field  8B. 
W90- 11801 


THREE-DIMENSIONAL  KINEMATIC  STRUC- 
TURE OF  A  FLOW  IN  TRAPEZOIDAL  CHAN- 
NELS. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-11802 


EFFECT  OF  NATURALLY  VARYING  DIS- 
CHARGE RATES  ON  THE  SPECIES  RICH- 
NESS OF  LOTIC  MIDGES. 

Francis  Marion  Coll.,  Florence,  SC.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 11861 


BIOLOGICAL  RELATIONSHIPS  TO  CONVEC- 
TIVE  FLOW  PATTERNS  WITHIN  STREAM 
BEDS. 

Murray  State  Univ.,  KY.  Dept.  of  Biological  Sci- 
ences. 

D.  S.  White. 

Hydrobiologia  HYDRB8,  Vol.  196,  No.  2,  p  149- 
158,  May  21,  1990.  6  fig,  30  ref. 


Descriptors:  'Flow  around  objects,  *Flow  pattern, 
•Stream  biota,  *Streambeds,  *Streamflow,  Beaver 
dams,  Computer  models,  Infiltration,  Interstitial 
water,  Lamprey,  Michigan,  Stonewort,  Upwelling. 

Studies  of  water  movements  within  bed  sediments 
are  important  in  understanding  the  downstream 
transport  of  dissolved  and  particulate  substances 
and  consequently  the  distribution  of  hyporheic  and 
surface  dwelling  organisms.  In  a  typical  convec- 
tive  pattern,  streamwater  infiltrates  or  downwells 
into  the  bed,  travels  for  some  distance  along  the 
longitudinal  gradient,  then  upwells  back  into  the 
river.  Porewater  flowlines  in  the  bed  of  a  small 
Michigan  river  were  shown  to  be  altered  by  Chara 
hummocks,  sea  lamprey  nests,  and  beaver  dams. 
Altered  flow  lines  followed  expected  in-bed  con- 
vective  and  underflow  patterns  predicted  from 
published  models.  The  greater  density  and  shape  of 
Chara  hummocks  caused  upwellings  into  the  hum- 
mocks, possibly  being  of  benefit  to  the  plants 
through  contact  with  higher  levels  of  dissolved 
substances  contained  in  the  cooler,  deeper 
porewater.  Streamwater  downwelling  into  the 
more  permeable  sea  lamprey  nests  may  provide  a 
continuous  supply  of  well-oxygenated  water,  en- 
hancing egg  survival.  Convective  flow  patterns 
beneath  beaver  dams,  as  well  as  beneath  other  bed 
surface  features,  may  function  to  temporarily  store 
dissolved  streamwater  substances,  altering  down- 
stream transport  rates,  and  may  function  to  bring 
porewater/streamwater  to  the  surface,  affecting 
distributions  of  surface  dwelling  organisms. 
(Mertz-PTT) 
W90-11938 


EXTREME  FLOOD  ASSESSMENT. 

Salford  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

I.  D.  Cluckie. 

Weather  WTHRAL,  Vol.  45,  No.  4,  p  126-132, 
April  1990.  3  fig,  1  tab,  22  ref. 

Descriptors:  'Assessments,  *Dam  design,  'Flood 
control,  'Flood  forecasting,  'Floods,  Estimating 
equations,  Forecasting,  Hydrology,  Prediction, 
Statistical  analysis,  Weather  data  collections, 
Design. 

The  complete  solution  to  extreme  flood  assessment 
has  not  at  this  time  been  obtained.  However,  it  is 
apparent  that  methods  are  available  for  return 
period  of  up  to  100  years.  For  a  return  period 
between  100  and  10000  years  the  following  conclu- 
sions are  made:  (1)  single-site  statistical  analysis 
should  only  be  used  for  return  periods  which  are 
less  than  the  length  of  the  record  and  preferably 
not  at  all,  (2)  if  using  a  statistical  approach  it 
should  be  regionally  based  and  employ  an  estima- 
tor such  as  the  Probability  Weighted  Moments 
method,  (3)  when  a  site  has  about  40  or  50  years  of 
record  it  is  unlikely  to  contribute  significantly  to 
the  improvement  of  a  regionally  based  statistical 
flood  estimate  by  the  availability  of  more  data.  The 
science  of  extreme  flood  estimation  seems  likely  to 
invade  the  1990s  and  prove  a  highly  appropriate 
area  of  study  during  the  recently  created  Interna- 
tional Decade  for  Natural  Disaster  Reduction. 
(Stoehr-PTT) 
W90-11976 


2F.  Groundwater 


WATER  SUPPLY  FROM  THE  GROUNDWAT- 
ER TABLE  AND  THE  GROWTH  OF  POPLAR: 
A  CASE  STUDY. 

Rijksstation  voor  Populierenteelt,  Geraardsbergen 

(Belgium). 

For  primary  bibliographic  entry  see  Field  21. 

W90- 10526 


HYDROLOGY  OF  TWO  STORMWATER  IN- 
FILTRATION PONDS  ON  THE  NORTH  CARO- 
LINA BARRIER  ISLANDS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10607 


Groundwater — Group  2F 

MODELING  SEEPAGE  FROM  STORMWATER 
INFILTRATION  PONDS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 10608 


COUPLED  THREE-DIMENSIONAL  GROUND- 
WATER FLOW  AND  LAKE-STAGE  MODEL  OF 
NORTHERN  PALM  BEACH  COUNTY,  FLORI- 
DA. 

GeoTrans,  Inc.,  Boulder,  CO. 
C.  A.  Dacey,  J.  R.  Erickson,  and  R.  K.  Waddell. 
IN:  Coastal  Water  Resources.   Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  411-417,  1  fig,  2  ref. 

Descriptors:  'Coastal  waters,  'Eastpointe  Lake, 
•Environmental  effects,  'Groundwater  manage- 
ment, 'Model  studies,  'Surface-groundwater  rela- 
tions, 'Water  level,  'Water  resources  develop- 
ment, Aquifers,  Computer  models,  Florida, 
Groundwater  mining,  Groundwater  movement, 
Lake  stages,   Shallow  water,  Well  fields,   Wells. 

Increased  groundwater  withdrawals  from  the  surfi- 
cial  aquifer  in  northern  Palm  Beach  County,  Flori- 
da have  adversely  impacted  the  lake  stages  of  21 
shallow  lakes  in  the  Eastpointe  Lake  system.  The 
interaction  between  the  groundwater  system  and 
the  lakes  was  evaluated  by  incorporating  a  nonlin- 
ear stage-volume  relationship  into  the  USGS's 
flow  code  MODFLOW  and  using  the  modified  3- 
dimensional  code  to  model  the  groundwater/sur- 
face  water  system.  Effects  of  pumping  and  re- 
charge stresses  on  lake  stage,  as  well  as  effects  of 
various  well  field  pumpage  scenarios  and  mitiga- 
tive  alternatives  were  evaluated.  The  active  lake 
stage  option  was  added  to  MODFLOW  by  deriv- 
ing nonlinear  stage-volume  equations  for  the  lakes. 
The  resulting  model  was  successfully  calibrated  to 
observation  well  data.  Three  major  well  fields 
were  identified  by  the  model  as  adversely  impact- 
ing the  Eastponte  Lake  system:  the  Hood,  Jupiter 
and  Mecca  Farms  well  fields.  Simulations  with 
projected  increased  pumpages  indicated  that  lake 
stages  would  be  adversely  affected  without  the 
implementation  of  mitigative  measures.  (See  also 
W90- 10584)  (Lantz-PTT) 
W90-10616 


DEVELOPMENT  OF  ANISOTROPY  IN  SANDY 
COASTAL  AQUIFERS. 

Calgary  Univ.  (Alberta).  Dept.  of  Geology  and 

Geophysics. 

L.  C.  Goldenberg,  I.  Hutcheon,  and  M.  Shevalier. 

IN:  Coastal  Water  Resources.   Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  437-440,  2  fig. 

Descriptors:  'Anisotropy,  'Coastal  aquifers, 
'Coastal  waters,  'Groundwater  management, 
•Saline  water  intrusion,  *Saline-fresh water  inter- 
faces, Flow  pattern,  Groundwater  movement, 
Groundwater  quality,  Hydraulic  conductivity, 
Pore  water,  Porosity. 

Redistribution  of  fine  particles  with  low  surface 
activity  in  the  matrix  of  coastal  aquifers  may 
produce  anisotropy.  The  mechanism  responsible 
for  this  phenomenon  is  the  capture  of  suspended 
fines  in  hydrodynamic  traps:  dead  end  of  pores  and 
pores  perpendicular  to  the  flow.  In  a  latter  stage, 
bridging  of  micro-channels  situated  parallel  to  the 
flow  may  occur.  This  may  result  in:  (1)  impairment 
of  the  flow  in  conducting  flow  paths  perpendicular 
to  the  shore  line.  These  pores  create  an  original 
high  hydraulic  conductivity  in  natural  conditions 
of  coast  aquifers;  or  (2)  particle  redistribution  and 
creation  of  radial  anisotropy  which  expands  from 
man  'activated'  regions  in  man  influenced  coastal 
aquifers.  Creation  of  the  radial  anisotrophy  is  due 
either  to  pumping  that  may  induce  encroachment 
of  seawater  into  the  seawater-freshwater  interface 
zone.  Both  create  new  hydraulic  gradients.  The 
new  orientation  of  flow  paths  may  cause  an  overall 
reduction  of  permeability  towards  the  sea.  Slower 
sea  water  intrusion  is  a  benefit  of  the  newly  estab- 
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lished  ansiotrophy.  Since  seawater  contamination 
is  one  of  the  major  factors  affecting  the  capability 
of  coastal  aquifers  to  supply  high  quality  water, 
development  of  ansiotropy  should  be  weighed 
when  planning  strategies  of  management  for  coast- 
al aquifers.  (See  also  W90- 10584)  (Lantz-PTT) 
W90-10619 


WATER  BALANCE  MODELING  AND  SAFE 
YDZLD  ESTIMATION  FOR  GROUND  WATER 
MANAGEMENT  •  1.  METHODOLOGY. 

Schnabel  Engineering  Associates,  Richmond,  VA. 
B.  K.  Panigrahi. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  441-452,  22  ref,  append. 

Descriptors:  *Coastal  waters,  'Data  interpretation, 
•Groundwater  management,  'Hydrologic  budget, 
'Model  studies,  *Safe  yield,  *Surface-groundwater 
relations,  *Water  yield,  Aquifers,  Evapotranspira- 
tion,  Groundwater  budget,  Groundwater  recharge, 
Mathematical  studies,  Rainfall,  Soil  water,  Stream- 
flows. 

A  detailed  water  balance  model  and  computational 
procedure  is  given  to  estimate  the  ground-water 
recharge  to  an  aquifer  system  or  the  leachate 
through  a  waste  disposal/storage/  treatment  facili- 
ty. The  degree  of  accuracy  and  methods  of  estima- 
tion for  various  parameters  involved  in  the  compu- 
tational procedures  are  extensively  discussed  from 
practical  standpoints.  The  Computational  Proce- 
durers  in  water  balance  modeling  for  groundwater 
basins  and  landfill  sites  are  very  similar.  The  basic 
difference  between  models  for  these  two  types  of 
site  is  in  the  need  for  computation  of  various 
parameters.  Following  is  the  general  computation 
procedure  that  can  be  applied  to  most  cases.  Com- 
pute mean  monthly  rainfall  for  the  entire  basin 
based  on  the  selected  numberr  of  rainfall  station 
records  (published  daily  or  monthly  data  can  be 
used  for  landfall  sites);  compute  potential  evavpo- 
transpiration  from  climatic  and  hydrometeorologic 
data  such  as  temperature,  humidity  and  sunshine 
duration;  knowing  the  typ  eof  soil  and  crop,  esti- 
mate the  maximum  soil  moisture  storage;  estimate 
the  actual  evapotranspiration  based  on  the  rainfall, 
potential  evapotranspiration  and  soil  moisture;  con- 
vert stream  flow  (overland  flow  for  landfill  sites) 
to  uniform  depth  over  the  total  area;  compute 
change  in  soil  moisture  (may  be  neglected  for  a 
river  basin  for  confined  aquifers);  estimate  change 
in  groundwater  storage  from  groundwater  table 
measurements;  estimate  the  net  inflow  of  water  by 
human  activities;  compute  the  net  subsurface  water 
inflow  to  the  water  balance  study  area;  estimate 
the  monthly  groundwater  recharge  or  leachate 
over  the  year  for  the  complete  period  of  record; 
and  accumulate  the  monthly  recharge  or  leachate 
values  and  average  them  annually  for  long-term 
estimates.  (See  also  W90-10584)  (Lantz-PTT) 
W90- 10620 


WATER  BALANCE  MODELING  AND  SAFE 
YIELD  ESTIMATION  FOR  GROUND  WATER 
MANAGEMENT  -  2.  CASE  HISTORIES. 

Schnabel  Engineering  Associates,  Richmond,  VA. 
B.  K.  Panigrahi,  A.  D.  Gupta,  and  R.  E.  Martin. 
IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.    1988.  p  453-463,  3  fig,   5  tab,   8  ref. 

Descriptors:  *Case  studies,  'Coastal  waters, 
•Groundwater  movement,  *Hydrologic  budget, 
'Hydrologic  models,  *Safe  yield,  'Thailand,  'Vir- 
ginia, 'Water  yield,  Bangkok,  Coastal  aquifers, 
Groundwater  budget,  Groundwater  quality, 
Model  studies,  Saline  water  intrusion,  Water 
supply,  Wells. 

Three  case  histories  are  presented  to  demonstrate 
the  application  of  methodologies  and  computation- 
al procedures  for  water  balance  modeling  and  safe 
yield  estimation.  The  first  case  presents  an  estima- 
tion of  groundwater  yields  for  the  coastal  aquifers 
in  the  Bangkok,  Thailand  area.  The  major  aspects 
considered  in  this  study  include  encroachment  of 
saltwater  from  the  Gulf  of  Thailand  and  ground- 


water recharge  the  aquifers.  The  second  example 
deals  with  safe  yield  estimation  in  the  Sukhothai 
Province,  Thailand.  The  main  concern  for  this 
northeastern  province  is  water  supply  for  agricul- 
tural use.  More  than  100  deep  wells  have  been 
installed  in  this  non-coastal  aquifer  to  tap  the 
ground  water  for  agricultural  purposes.  The  third 
case  presents  a  water  balance  computation  at  a 
solid  waste  disposal  facility  in  Virginia  which  pri- 
marily utilizes  the  published  hydrometeorological 
data  along  with  on-site  soils  and  groundwater  in- 
formation. It  is  concluded  from  the  case  studies 
that  the  scope  and  methodology  of  a  water  balance 
model  depends  on  the  objective  of  an  investigation. 
(See  also  W90- 10584)  (Author's  abstract) 
W90- 10621 


HYDROGEOLOGY  AND  EFFECTS  OF 
GROUND-WATER  WITHDRAWALS  IN  THE 
CASTLE  HAYNE  AQUIFER  IN  COASTAL 
NORTH  CAROLINA. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

W.  L.  Lyke,  and  M.  W.  Treece. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.   1988.  p  469-478,  5  fig,   1  tab,  22  ref. 

Descriptors:  'Castle  Hayne  Aquifer,  'Coastal 
waters,  'Environmental  effects,  'Geohydrology, 
•Groundwater  depletion,  'Groundwater  mining, 
Aquifers,  Coastal  aquifers,  Groundwater  level, 
Groundwater  management,  Groundwater  quality, 
North  Carolina,  Saline  water  intrusion,  Water  re- 
sources development. 

The  Castle  Hayne  aquifer  is  an  eastward  sloping 
and  thickening  wedge  of  limestone  and  sandstone 
in  the  eastern  part  of  North  Carolina.  It  is  a  major 
source  of  fresh  groundwater  in  coastal  areas  of 
North  Carolina.  As  the  most  productive  aquifer  in 
the  coastal  plain,  more  water  is  withdrawn  from 
the  Castle  Hayne  than  from  any  other  single  aqui- 
fer. Maximum  yields  of  individual  wells  are  also 
greater  than  yields  from  wells  in  other  aquifers.  Of 
the  total  withdrawal  of  146  million  gallons  per  day 
in  1986,  72%  was  withdrawn  for  industrial  use, 
about  18%  for  public  water  supplies,  and  10%  for 
rural  domestic  and  agricultural  uses.  As  a  result  of 
increasing  groundwater  withdrawals  since  about 
1965,  incidences  of  water  level  declines  and  salt- 
water intrusion  have  been  recorded  in  eastern 
North  Carolina.  Current  research  on  the  hydrolo- 
gy and  potential  water  yield  of  the  aquifer  is  aimed 
at  providing  a  better  understanding  of  this  system, 
which  is  needed  for  effective  management  of  the 
resource.  Ongoing  studies  involving  the  Castle 
Hayne  aquifer  include  two  local  studies  being  con- 
ducted by  the  USGS  to  describe  the  groundwater 
resources  and  evaluate  the  extent  of  contamination 
at  the  U.S.  Marine  Corp  Base,  Camp  Lejeune,  in 
Onslow  County  and  Marine  Corps  Air  Station  in 
Craven  County.  (See  also  W90-10584)  (Lantz- 
PTT) 
W90- 10622 


PRELIMINARY  HYDROGEOLOGIC  ASSESS- 
MENT OF  THE  CAMP  LEJEUNE  AREA, 
NORTH  CAROLINA. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

D.  A.  Harned,  and  O.  B.  Lloyd. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  479-487,  4  fig,  6  ref. 

Descriptors:  'Camp  Lejeune,  'Castle  Hayne  Aqui- 
fer, 'Coastal  waters,  'Geohydrology,  'Ground- 
water budget,  'Groundwater  quality,  'North 
Carolina,  Clays,  Geologic  faults,  Leaky  aquifers, 
Military  reservations,  Saline  water  intrusion,  Sand. 

The  Castle  Hayne  aquifer  is  the  water  supply 
source  for  the  U.S.  Marine  Corps  Base  at  Camp 
Lejeune,  North  Carolina.  The  aquifer  consists  of  a 
series  of  sand  and  limestone  beds  that  underlie  the 
area  to  a  depth  of  450  feet.  The  aquifer  appears  to 
be  hydraulically  connected  to  the  New  River.  The 
dip  of  the  beds  in  the  Camp  Lejeune  area  is  to  the 


southeast  at  17  ft/mi  with  a  strike  of  north  79 
degrees  east.  Thin  and  discontinuous  clay  beds 
make  up  about  15  to  25%  of  the  section,  indicating 
that  the  water  supply  is  a  leaky  confined  aquifer 
system.  In  the  Air  Station  area  there  is  evidence 
that  a  fault  may  have  breached  clay  areas  allowing 
salt  water  to  move  from  the  New  River  to  nearby 
pumping  wells.  Contour  maps  of  water  levels  from 
two  different  water  level  surveys  show  that  the 
New  River  is  a  major  discharge  area  for  the  Castle 
Hayne  aquifer.  (See  also  W90-10584)  (Author's 
abstract) 
W90-10623 


HYDROGEOLOGIC  CASE  STUDY  OF  SEPTIC 
TANK  EFFLUENT  DISCHARGE,  FIGURE 
EIGHT  ISLAND,  NORTH  CAROLENA. 

Russnow,  Kane  and  Andrews,  Inc.,  Raleigh,  NC. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10626 


DISTRIBUTION,  SOURCE,  AND  SIGNIFI- 
CANCE OF  SELECTED  ORGANIC  COM- 
POUNDS IN  WATER  FROM  THE  CASTLE 
HAYNE  AQUIFER,  CHERRY  POINT,  NORTH 
CAROLINA. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10628 


THREE-DIMENSIONAL  FLOW  MODEL  FOR 
ANALYSIS  OF  REMEDIATION  EFFORTS  AT 
A  POLLUTED  COASTAL  AQUIFER. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
A.  S.  Mayer,  and  C.  T.  Miller. 
IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  531-541,  8  fig,  1  tab,  8  ref.  EPA 
Contract  CR-814625. 

Descriptors:  'Coastal  aquifers,  'Coastal  waters, 
'Groundwater  movement,  'Groundwater  pollu- 
tion, 'Mathematical  models,  'Path  of  pollutants, 
'Water  pollution  treatment,  Camp  Lejeune,  Chlor- 
inated hydrocarbons,  Cleanup  operations,  Comput- 
er models,  Finite  difference  methods,  Finite  ele- 
ment method,  Hydrocarbons,  Hydrologic  models, 
Model  studies,  Oil  pollution,  Organic  compounds, 
Simulation  analysis,  Solvents. 

Many  aquifers  have  been  polluted  through  the 
accidental  release  of  immiscible  fluids  into  the  sub- 
surface environment.  Once  in  the  subsurface,  such 
non-aqueous  phase  liquids  (i.e.  petroleum  products 
or  chlorinated  solvents)  eventually  cease  to  move 
as  a  separate  phase  and  become  distributed  in  the 
vapor,  solid,  and  aqueous  phases.  Three  dimension- 
al models  have  been  developed  for  the  analysis  of 
groundwater  flow.  Most  of  the  models  are  based 
on  either  finite  element  or  finite  difference  meth- 
ods. Three  dimensional  finite  element  models  have 
the  disadvantage  of  requiring  large  core  storage 
and  CPU  times  to  solve  typical  problems.  Three 
dimensional  finite  difference  models  are  difficult  to 
apply  to  irregular  boundaries.  A  hybrid  model  can 
take  advantage  of  the  ability  of  finite  elements  to 
model  irregular  boundaries  in  the  horizontal,  and 
reduces  computational  requirements  by  applying 
finite  differences  in  the  verticle,  where  regular, 
layered  discretization  may  be  applicable.  A  gaso- 
line contaminated  aquifer  in  Camp  Lejeune,  North 
Carolina  is  undergoing  remediation  with  a  partially 
screened  purge  well.  Simulations  of  groundwater 
flow  in  the  aquifer  illustrate  the  practical  use  of  the 
previously  developed,  three  dimensional,  finite  ele- 
ment-finite difference  computer  model.  These  sim- 
ulations illustrate  that  three  dimensional  ground- 
water flow  occurs  in  the  vicinity  of  the  purge-well 
recovery  system.  The  accurate  simulation  of  con- 
taminant transport  around  such  remediation  sys- 
tems requires  three  dimensional  models.  (See  also 
W90- 10584)  (Lantz-PTT) 
W90- 10629 
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BARRIER  ISLAND  GROUNDWATER  CON- 
SUMPTION AND  MAINLAND  SALTWATER 
INTRUSION:  CAPE  MAY,  NEW  JERSEY. 

Stockton  State  Coll.,  Pomona,  NJ. 

For  primary  bibliographic  entry  see  Field  2L. 

W90- 10630 


GROUNDWATER  QUALITY  PROTECTION  IN 
CRITICAL  COASTAL  AREAS:  LONG  ISLAND 
AND  CAPE  COD. 

Dames  and  Moore,  Bethesda,  MD. 

For  primary  bibliographic  entry  see   Field   5G. 

W90- 10648 


NONIONIC  DETERGENTS  AS  TRACERS  OF 
GROUND  WATER  POLLUTION  CAUSED  BY 
MUNICIPAL  SEWAGE. 

Haifa  Univ.  (Israel).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10751 


ASSESSMENT  OF  THE  CHEMICAL  AND 
PHYSICAL  PROPERTIES  OF  ADARI  SPRING 
IN  BAHRAIN. 

Arabian  Gulf  Univ.,  Manama  (Bahrain). 

For  primary  bibliographic  entry  see  Field  2K. 

W90- 10752 


PRESENCE  OF  BACTERIAL  VIRUS  IN 
GROUNDWATER  AND  TREATED  DRINKING 
WATER. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10755 


RETENTION  OF  DIESEL  FUEL  IN  AQUIFER 
MATERIAL. 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10785 


COMBINING  LABORATORY  AND  FIELD 
MEASUREMENTS  TO  DEFINE  THE  HY- 
DRAULIC PROPERTIES  OF  SOIL. 

Department  of  Scientific  and  Industrial  Research, 

Palmerston  North  (New  Zealand).  Div.  of  Plant 

Physiology. 

For  primary  bibliographic   entry   see   Field   2G. 

W90-10817 


DEPOSITION  AND  TRANSPORT  OF  TRACE 
METALS  IN  AN  ACIDIFIED  CATCHMENT  OF 
CENTRAL  ONTARIO. 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10848 


REACTIONS  AND  MOVEMENT  OF  ORGANIC 
CHEMICALS  IN  SOILS. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10893 


MOVEMENT      OF      VOLATILE      ORGANIC 
CHEMICALS  IN  SOILS. 

Michigan  Technological  Univ.,  Houghton. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10908 


NONEQUILIBRIUM  TRANSPORT  OF  OR- 
GANIC CONTAMINANTS  IN  GROUNDWAT- 
ER. 

Stanford  Univ.,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10909 


HYDROLOGIC  PROCESSES  AFFECTING  THE 
MOVEMENT  OF  ORGANIC  CHEMICALS  IN 
SOILS. 

Environmental  Protection  Agency,  Athens,  GA. 


For  primary  bibliographic  entry  see  Field  5B. 
W90-10910 


USE  OF  A  HYDRAULIC  POTENTIOMANO- 
METER  TO  DETERMINE  GROUND-WATER 
GRADIENTS   IN   A  WETLAND,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W90- 10928 


EXTENT  AND  TREND  OF  NITRATE  CON- 
TAMINATION IN  REGION  III:  THE  COASTAL 
PLAIN  AND  PIEDMONT  PROVINCE. 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Environ- 
mental Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11063 


WATER     INTRUSION     IN     UNDERGROUND 
STRUCTURES. 

Mueser    Rutledge    Consulting    Engineers,    New 

York. 

For  primary  bibliographic  entry  see  Field  4C. 

W90- 11066 


BIODEGRADATION  AND  SORPTION  OF  OR- 
GANIC SOLVENTS  AND  HYDROCARBON 
FUEL  CONSTITUENTS  IN  SUBSURFACE  EN- 
VIRONMENTS. 

Robert    S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11079 


GROUND-WATER  MODELING  STUDY  OF 
WASTEWATER  LAND  DISPOSAL  NEAR  THE 
CAPE  COD  CANAL. 

Argonne  National  Lab.,  IL. 
L.  A.  Durham,  D.  Tomasko,  and  J.  Krummel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE89-009812. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-890262--3,  (1989).  20p,  11  fig,  6 
tab,  DOE  Project  No.  89-8018. 

Descriptors:  *Cape  Cod  Canal,  *Geohydrology, 
♦Groundwater  movement,  'Land  disposal,  *Model 
studies,  'Unconfined  aquifers,  'Wastewater  dispos- 
al, Aquifers,  Artificial  recharge,  Hydraulic  con- 
ductivity, Hydrologic  models,  Massachusetts,  Mili- 
tary reservations. 

The  Finite  Element  Three-Dimensional  Ground- 
Water  (FE3DGW)  flow  code  was  used  to  predict 
the  effects  of  artificially  recharging  an  unconfined 
aquifer  by  water-spreading  treated  wastewater 
onto  sand  filter  beds.  The  site  selected  for  possible 
wastewater  disposal  is  near  the  Cape  Cod  Canal. 
The  modeling  work  at  the  canal  is  part  of  a  large- 
scale  environmental  study  to  determine  the  best 
location  for  land  disposal  of  treated  wastewater 
from  the  wastewater  treatment  plant  at  the  Massa- 
chusetts Military  Reservation.  The  study  consisted 
of  modeling  the  geohydrology  in  the  area  of  the 
canal  in  two  separate  steady-state  phases.  Model- 
ing was  used  to  provide:  (1)  a  best  estimate  of  the 
undisturbed  state  of  the  phreatic  aquifer,  and  (2)  an 
estimate  of  the  geohydrologic  conditions  resulting 
from  land  disposal  of  wastewater.  After  the  steady- 
state  flow  model  was  calibrated  with  hydrologic 
parameters  obtained  from  slug  tests,  a  sensitivity 
analysis  was  performed  to  determine  the  effects  of 
hydraulic  conductivity  on  the  size  and  location  of 
a  potential  groundwater  mound,  which  could  sig- 
nificantly affect  the  performance  of  the  land  dis- 
posal process.  A  factor  of  five  change  in  hydraulic 
conductivity  from  50  to  10  ft/d  produced  a 
groundwater  mound  that  reverses  the  local 
groundwater  gradient,  permitting  flow  of  contami- 
nated water  away  from  the  Cape  Cod  Canal 
toward  the  inner  Cape.  The  results  of  this  model- 
ing effort  led  to  additional  field  work,  which  in- 
cluded an  aquifer  pump  test  to  better  define  the 
hydraulic  conductivity  value  and  reduce  the  un- 
certainty in  the  development  of  the  groundwater 
mound.  (Author's  abstract) 
W90- 11087 


EFFECTS  OF  INSTALLATION  OF  PIEZO- 
METERS AND  WELLS  ON  GROUNDWATER 
CHARACTERISTICS  AND  MEASUREMENTS. 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  de 

Genie  Mineral. 

R.P.  Chapuis,  and  L.  Sabourin. 

Canadian  Geotechnical  Journal   CGJOAH,   Vol. 

26,  No.  4,  p  604-613,  November  1989.  17  fig,  3  tab, 

23  ref.  Natural  Sciences  and  Engineering  Research 

Council  of  Canada  grant  U-0502. 

Descriptors:  'Aquifer  characteristics,  'Drilling, 
•Groundwater  level,  'Measuring  instruments, 
'Piezometers,  'Well  casings,  'Well  construction, 
•Well  seepage,  'Wells,  Error  analysis,  Field  tests, 
Hydraulics,  Permeability,  Sealants,  Simulation 
analysis,  Water  level,  Water  sampling. 

A  hydraulic  short  circuit  can  be  detected  by  a  field 
variable-head  permeability  test  performed  in  a  pie- 
zometer or  a  well.  In  layered  deposits,  the  static 
water  level  under  such  conditions  is  not  represent- 
ative of  the  piezometric  level  before  pipe  installa- 
tion. The  piezometric  error  is  most  likely  related  to 
a  preferential  seepage  in  the  vicinity  of  the  bore- 
hole. Computer  simulations  demonstrate  that  large 
errors  recorded  in  the  field  are  due  to  internal 
erosion  of  natural  soils  around  the  casing  during 
either  drilling  operations  or  development,  as  well 
as  improper  sealing  of  the  piezometer  tubing.  In- 
correct piezometric  level  readings  and  unrepre- 
sentative groundwater  samples  may  be  avoided 
with  the  following  precautions:  installation  of  a 
full-length  seal  around  the  piezometric  pipe;  avoid- 
ing drilling  techniques  that  may  result  in  internal 
erosion  in  soil  adjacent  to  the  casing;  undertaking 
only  light  autodevelopment  of  the  piezometric 
well;  during  water  sampling,  avoiding  overpump- 
ing  and  limiting  drawdown  to  a  small  value;  and 
checking  each  piezometer  by  a  variable-head  per- 
meability test  to  determine  water-level  or  piezome- 
tric level  readings.  (Korn-PTT) 
W90-11145 


POSTFAILURE  ANALYSIS:  TRAMPLING 
LAKE  CAUSEWAY,  SASKATCHEWAN, 
CANADA. 

Saskatchewan     Highways     and     Transportation, 

North  Battleford. 

For   primary   bibliographic   entry   see   Field   8D. 

W90-11147 


50-YEAR-OLD        GULLY        RECLAMATION 
PROJECT  REVISITED. 

Memphis  State  Univ.,  TN.  Dept.  of  Geography 

and  Planning. 

For   primary   bibliographic   entry   see   Field   4D. 

W90-11150 


HYDROGEOLOGY  OF  THE  CANAL  CREEK 
AREA,  ABERDEEN  PROVING  GROUND 
MARYLAND. 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

J.  P.  Oliveros,  and  D.  A.  Vroblesky. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    89-4021, 
1989.  50p,  28  fig,  5  ref. 

Descriptors:  'Aberdeen  Proving  Ground,  'Coastal 
aquifers,  'Geohydrology,  'Groundwater  move- 
ment, 'Maryland,  'Unconsolidated  aquifers,  Aqui- 
fer characteristics,  Aquifer  systems,  Potomac 
Group,  Talbot  Formation. 

Geologic  and  borehole  geophysical  logs  made  at 
77  sites  show  that  the  hydrogeologic  framework  of 
the  study  area  consists  of  a  sequence  of  unconsoli- 
dated sediments  typical  of  the  Coastal  Plain  of 
Maryland.  Three  aquifers  and  two  confining  units 
were  delineated  within  the  study  area.  From  the 
surface  down,  they  are:  (1)  the  surficial  aquifer;  (2) 
the  upper  confining  unit;  (3)  the  Canal  Creek  aqui- 
fer; (4)  the  lower  confining  unit;  and  (5)  the  lower 
confined  aquifer.  The  aquifer  materials  range  from 
fine  sand  to  coarse  sand  and  gravel.  Clay  lenses 
were  commonly  found  interfingered  with  the  sand, 
isolating  parts  of  the  aquifers.  All  the  units  are 
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continuous  throughout  the  study  area  except  for 
the  upper  confining  unit,  which  crops  out  within 
the  study  area  but  is  absent  in  updip  outcrops.  The 
unit  also  is  absent  within  a  Pleistocene  paleochan- 
nel,  where  it  has  been  eroded.  The  surficial  and 
Canal  Creek  aquifers  are  hydraulically  connected 
where  the  upper  confining  unit  is  absent,  and  a 
substantial  amount  of  groundwater  may  flow  be- 
tween the  two  aquifers.  Currently,  no  pumping 
stresses  are  known  to  affect  the  aquifers  within  the 
study  area.  Under  current  conditions,  downward 
vertical  hydraulic  gradients  prevail  at  topographic 
highs,  and  upward  gradients  typically  prevail  near 
surface-water  bodies.  Regionally,  the  direction  of 
groundwater  flow  in  the  confined  aquifers  is  to  the 
east  and  southeast.  Significant  water  level  fluctua- 
tions correspond  with  seasonal  variations  in  rain- 
fall, and  minor  daily  fluctuations  reflect  tidal 
cycles.  (USGS) 
W90-11224 


HYDROGEOLOGY  AND  GROUND-WATER- 
QUALITY  CONDITIONS  AT  THE  GEARY 
COUNTY  LANDFILL,  NORTHEAST  KANSAS, 
1988. 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-11226 


GROUND-WATER  LEVELS  IN  WYOMING, 
1980  THROUGH  SEPTEMBER  1989. 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

H.  I.  Kennedy,  and  S.  L.  Green. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  90-106,  1990.  132p,  16  fig,  15  tab, 
11  ref.  USGS  Project  WY002. 

Descriptors:  *Groundwater,  *Hydrographs,  *Hy- 
drologic  data,  'Observation  wells,  *Water  re- 
sources data,   Water  level   recorders,   Wyoming. 

Groundwater  levels  are  measured  periodically  in  a 
network  of  92  observation  wells  in  Wyoming, 
mostly  in  areas  where  groundwater  is  used  in  large 
quantities  for  irrigation  or  municipal  purposes.  The 
program  is  conducted  by  the  U.S.  Geological 
Survey  in  cooperation  with  the  Wyoming  State 
Engineer.  This  report  contains  hydrographs  for  92 
observation  wells  showing  water-level  fluctuations 
from  1980  through  September  1989.  Also  included 
in  the  report  are  maps  showing  locations  of  obser- 
vation wells  and  tables  listing  well  depths,  use  of 
water,  geologic  source,  records  available,  and 
highest  and  lowest  water  levels  for  the  period  of 
record.  (USGS) 
W90- 11227 


TRITIUM  TRANSPORT  THROUGH  A  FRAC- 
TURED TDLL  IN  MICHIGAN. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11229 


BASIC    LOCAL-LEVEL    WATER    RESOURCE 
DATA  BASE. 

Central  Michigan  Univ.,  Mount  Pleasant.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-11230 


WATER  RESOURCES  DATA  FOR  HAWAII 
AND  OTHER  PACIFIC  AREAS,  WATER  YEAR 
1988,  VOLUME  2. 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 11232 


WATER  RESOURCES  DATA  FOR  NEW 
HAMPSHIRE  AND  VERMONT,  WATER  YEAR 
1988. 

Geological  Survey,  Bow,  NH.  Water  Resources 
Div. 


For  primary  bibliographic  entry  see  Field  7C. 
W90-11233 


WATER  RESOURCES  DATA  FOR  FLORIDA, 
WATER  YEAR  1989,  VOLUME  IB:  NORTH- 
EAST FLORIDA  -  GROUND  WATER. 

Geological  Survey,  Altamonte  Springs,  FL.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C 
W90- 11234 


APPRAISAL  OF  THE  WATER  RESOURCES  OF 
THE  SKUNK  CREEK  AQUIFER  IN  MINNEHA- 
HA COUNTY,  SOUTH  DAKOTA. 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

G.  L.  Ohland. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4156, 
1990.  54p,  27  fig,  11  tab,  21  ref. 

Descriptors:  'Aquifers,  'Groundwater,  'Hydro- 
logic  data,  'South  Dakota,  'Water  resources  data, 
Groundwater  models. 

The  Skunk  Creek  aquifer,  a  major  glacial  outwash 
deposit  in  the  Skunk  Creek  drainage  basin,  consists 
of  a  30-sq-mi  shallow  stream  connected  sand  and 
gravel  aquifer  in  southeastern  South  Dakota.  The 
aquifer  thickness  ranges  from  1  to  74  ft.  Average 
annual  fluctuation  of  the  water  table  is  2.5  ft.  The 
water  has  an  average  dissolved-solids  content  of 
620  mg/L  and  is  very  hard,  averaging  403  mg/L 
calcium  carbonate  hardness.  A  numerical  model 
was  developed  and  calibrated  under  steady-state 
and  transient  conditions.  The  model  contained  484 
active  nodes  each  representing  0.0625  sq  mi.  Hy- 
draulic conductivities  of  the  aquifer  used  in  the 
model  range  from  10  to  400  ft/d,  and  average 
specific  yield  is  20%.  Recharge  from  infiltration  of 
precipitation  was  estimated  to  be  6  inches/yr  or 
24%  of  average  annual  precipitation.  Maximum 
evapotranspiration  rate  was  32  inches/yr  and  the 
evapotranspiration  extinction  depth  for  the  model 
was  5  ft.  The  steady-state  hydrologic  budget  was 
about  11,000  acre-ft/yr.  Recharge  by  precipitation 
was  about  9,500  acre-ft  and  recharge  from  streams 
was  about  1,100  acre-ft.  Discharge  by  evapotran- 
spiration was  about  5,000  acre-ft  and  discharge  to 
streams  was  about  5,700  acre-ft.  A  hypothetical 
simulation  to  determine  maximum  withdrawal 
under  steady-state  conditions  resulted  in  a  ground- 
water withdrawal  of  about  15,700  acre-ft/yr  from 
19  hypothetical  wells  pumping  at  a  rate  of  500  gal/ 
min  and  13  existing  wells  pumping  at  a  combined 
average  rate  of  24  gal/min.  (USGS) 
W90- 11246 


AQUIFERS  IN  CRETACEOUS  ROCKS  OF  THE 
CENTRAL  COASTAL  PLAIN  OF  NORTH 
CAROLINA. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

M.  D.  Winner,  and  W.  L.  Lyke. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   87-4178, 
1989.  71p,  24  fig,  3  tab,  25  ref. 

Descriptors:  'Aquifers,  'Coastal  plains,  'Geohy- 
drology,  'Groundwater,  'Hydrologic  data, 
'North  Carolina,  'Water  resources  data,  Cross- 
sections,  Hydrogeology,  Maps. 

Aquifers  in  rocks  of  Cretaceous  age  are  the  major 
source  of  groundwater  for  public  supplies  in  the 
central  Coastal  Plain.  These  aquifers  consist  of 
sand,  gravel,  and  limestone  beds  of  the  Peedee, 
Black  Creek,  and  the  upper  and  lower  Cape  Fear 
aquifers,  each  separated  by  a  confining  unit  com- 
posed of  clay  and  silt  beds.  The  aquifers  and  con- 
fining units  (1)  rest  upon  crystalline  basement 
rocks;  (2)  dip  and  thicken  to  the  east-southeast;  and 
(3)  are  overlain  by  younger  aquifers  and  confining 
units  in  deposits  of  Quaternary  and  Tertiary  age. 
The  top  of  the  uppermost  aquifer,  the  Peedee, 
ranges  from  122  ft  above  to  595  ft  below  sea  level. 
The  maximum  thickness  of  all  aquifers  and  confin- 
ing units  in  Cretaceous  rocks  is  more  than  1,600  ft. 


Aquifers  and  confining  units  were  defined  and 
correlated  for  this  report  using  125  geophysical 
logs  and  accompanying  drillers'  logs,  water  level 
data,  and  water  quality  information  regarding 
chloride  concentrations  in  water.  This  analysis  al- 
lowed the  construction  of  seven  hydrogeologic 
cross  sections  that  depict  the  continuity  of  all  the 
aquifers  and  confining  units.  These  cross  sections 
also  show  water  levels  and  chloride  concentrations 
in  water  from  various  test  intervals  and  describe 
where  chloride  concentration  in  water  exceeds  250 
mg/L  within  each  aquifer.  Detailed  maps  of  each 
Cretaceous  aquifer  show  altitude  of  its  top,  thick- 
ness, areas  of  selected  sand  percentages,  transition 
zones  from  fresh  to  saltwater,  and  the  thickness  of 
the  confining  unit.  (USGS) 
W90- 11247 


AQUIFER-TEST  ANALYSIS  OF  THE  UPPER 
AQUIFER  OF  THE  POTOMAC-RARITAN- 
MAGOTHY  AQUIFER  SYSTEM,  UNION 
BEACH  BOROUGH,  MONMOUTH  COUNTY, 
NEW  JERSEY. 

Geological  Survey,  West  Trenton,  NJ.  Water  Re- 
sources Div. 

A.  A.  Pucci,  D.  A.  Pope,  and  T.  Ivahnenko. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4183, 
1987.  27p,  3  pi,  12  fig,  3  tab. 

Descriptors:  'Aquifer  testing,  'Areal  hydrogeo- 
logy, 'Hydraulic  conductivity,  'Hydrologic  prop- 
erties, 'Leakage,  'New  Jersey,  'Potomac-Raritan- 
Magothy  Aquifer  System,  'Transmissivity,  Coastal 
plains,  Confining  units,  Keyport  Borough,  Mon- 
mouth County,  Storage  coefficient,  Union  Beach 
Borough. 

The  hydraulic  properties  of  the  upper  aquifer  of 
the  Potomac-Raritan-Magothy  aquifer  system  and 
of  the  overlying  and  underlying  confining  units 
were  determined  from  and  aquifer  test  in  the  vicin- 
ity of  Union  Beach  Borough,  New  Jersey,  near 
Raritan  Bay.  The  April  1986  test  included  the 
pumping  of  2  test  wells  for  72  hours  at  a  combined 
discharge  rate  of  1,375  gal/min,  and  the  measure- 
ment of  water  levels  in  10  observation  wells.  No 
lateral  recharge  boundary  in  Raritan  Bay  affected 
the  observed  water-level  changes.  Assuming  leaky 
artesian  conditions,  the  average  transmissivity  and 
storage  coefficient  of  the  upper  aquifer  are  7,754  sq 
ft/day  and  0.00044  respectively.  The  leakance  of 
the  combined  confining  units  ranges  from  0.000030 
to  0.000076/day/ft.  On  the  basis  of  lithologic  sam- 
ples from  a  nearby  well,  the  overlying  and  under- 
lying confining  units  were  assumed  to  have  similar 
hydraulic  properties.  By  using  this  assumption,  the 
vertical  hydraulic  conductivity  of  the  confining 
units  ranges  from  0.010  to  0.027  ft/day.  (USGS) 
W90- 11248 


GROUND-WATER  MODELS  FOR  THE  HAT- 
TIESBURG  AND  LAUREL,  MISSISSIPPI  RE- 
GIONS. 

Mississippi  State  Univ.,  Mississippi  State.  Water 
Resources  Research  Inst. 
D.  M.  Patrick,  R.  Sturdivant,  and  S.  Zhao. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-191487/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  July  1989.  92 
p,  79  fig,  9  plates,  76  tab,  29  ref.  USGS  Contract 
14-08-0001 -G 1571.  USGS  Project  G1571-04. 

Descriptors:  'Aquifer  characteristics,  'Ground- 
water models,  'Hydrogeology,  'Mississippi, 
'Model  studies,  Potentiometric  surface,  Pumping, 
Withdrawal. 

The  objectives  of  this  investigation  were  to  de- 
scribe the  hydrogeology  of  the  Neogene  aquifer 
system  in  Jones,  Forrest,  and  Lamar  Counties  in 
south  Mississippi,  to  document  the  historic  lower- 
ing of  potentiometric  surfaces,  and  to  develop 
three  dimensional,  steady  state  models  to  predict 
future  aquifer  performance.  In  Jones  County  two 
aquifers  (lower  and  middle)  occur  within  the  Cata- 
houla Formation  (Miocene);  a  third  aquifer  (upper) 
occurs  in  the  Citronelle  Formation  (Plio-Pleisto- 
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cene)  but  was  not  investigated  due  to  its  limited 
use.  Current  drawdowns  associated  with  the  lower 
and  middle  aquifers  in  Jones  County  were,  respec- 
tively, as  much  180  and  120  ft  lower  than  the 
regional  potentiometric  surfaces  associated  with 
these  aquifers.  In  Forrest  and  Lamar  Counties, 
drawdowns  involving  the  lower  and  upper  aquifer 
were  respectively,  130  and  210  ft  lower  than  the 
regional  surfaces.  The  determination  of  predicted 
potentiometric  surfaces  for  the  years  1995,  2005, 
and  2015  using  annual  increases  in  pumping  rates 
of  2%,  4%,  and  6%  revealed  that  the  lower 
aquifers  in  the  region  could  safely  sustain  2% 
increases  in  pumping  rates  through  2015;  however, 
4%  and  6%  increases  would  overstress  them  in 
2015  and  2005,  respectively.  The  middle  aquifer  in 
Jones  County  will  also  safely  sustain  2%  increases 
in  pumping;  however,  this  aquifer  will  become 
overstressed  in  2005  at  a  6%  increase  in  pumping. 
The  upper  aquifer  will  become  overstressed  in 
2005  at  2%  and  4%  increases,  and  in  1995  at  a  6% 
increase.  (USGS) 
W90- 11254 


MASS-BALANCE  NITRATE  MODEL  FOR  PRE- 
DICTING THE  EFFECTS  OF  LAND  USE  OF 
GROUND-WATER  QUALITY  IN  MUNICIPAL 
WELLHEAD  PROTECTION  AREAS. 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11257 


WATER  RESOURCES  OF  BROOKINGS  AND 
KINGSBURY  COUNTIES,  SOUTH  DAKOTA. 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90- 11259 


SEEPAGE  STUDY  OF  THE  SOUTH  BEND, 
RICHFIELD,  AND  VERMILLION  CANALS, 
SEVIER  COUNTY,  UTAH. 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div^' 

L.  R.  Herbert,  and  G.  J.  Smith. 

Available  from  Utah  Dept.  of  Natural  Resoures, 

1636  W.  North  Temple,  Salt  Lake  City,  UT  84116. 

Utah  Department  of  Natural  Resources  Technical 

Publication  No.  97,  1989.  50p,  9  fig,  4  tab,  1  ref. 

Descriptors:  "Canal  seepage,  *Canals,  'Seepage, 
'Surface-groundwater  relations,  'Utah,  Irrigation 
canals,  Sevier  County,  Water  loss. 

A  seepage  investigation  was  made  in  1987  on  se- 
lected reaches  of  the  South  Bend,  Richfield,  and 
Vermillion  Canals  in  Sevier  County,  Utah,  to  de- 
termine gains  or  losses  in  discharge.  Fluctuations 
in  discharge  were  adjusted  using  information  from 
stage  recorders  operated  at  selected  locations 
during  each  set  of  discharge  measurements.  The 
investigation  showed  a  net  gain  of  0.2  cu  ft/sec  in 
the  South  Bend  Canal:  the  upper  reach  gained  of 
1.5  cu  ft/sec,  the  two  middle  reaches  together  lost 
2.5  cu  ft/sec,  and  the  lower  reach  gained  1.2  cu  ft/ 
sec.  The  Richfield  Canal  showed  a  net  loss  of  2.4 
cu  ft/sec:  the  two  upper  reaches  together  lost  4.4 
cu  ft/sec  and  the  two  lower  reaches  together 
gained  2.0  cu  ft/sec.  The  Vermillion  Canal  showed 
a  net  loss  of  0.2  cu  ft/sec:  the  upper  reach  gained 
2.3  cu  ft/sec  and  the  lower  reach  lost  2.5  cu  ft/sec. 
(USGS) 
W90- 11260 


HYDROLOGIC  AND  CHEMICAL  DATA  FROM 
SELECTED  WELLS  AND  SPRINGS  IN  SOUTH- 
ERN ELMORE  COUNTY,  INCLUDING  MOUN- 
TAIN HOME  AIR  FORCE  BASE,  SOUTH- 
WESTERN IDAHO,  FALL  1989. 
Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

D.  J.  Parliman,  and  H.  W.  Young. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Open- 
file  Report  90-112,  1990.  35p,  4  fig,  6  tab,  5  ref. 

Descriptors:     'Elmore    County,     'Groundwater, 
•Idaho,    'Nitrogen    compounds,    'Organic    com- 


pounds, 'Water  quality,  'Water  quality  data, 
♦Water  resources  data,  Mountain  Home,  Mountain 
Home  Air  Force  Base,  Springs,  Well  data. 

Hydrologic  and  chemical  data  were  collected 
during  September  through  November  1989  from 
90  wells  and  6  springs  in  southern  Elmore  County, 
southwestern  Idaho.  These  data  were  collected  to 
characterize  the  chemical  quality  of  water  in  major 
water-yielding  zones  in  areas  near  Mountain  Home 
and  the  Mountain  Home  Air  Force  Base.  The  data 
include  well  and  spring  locations,  well-construc- 
tion and  water-level  information,  and  chemical 
analysis  of  water  from  each  well  and  spring  inven- 
toried. Groundwater  in  the  study  area  is  generally 
suitable  for  most  uses.  In  localized  areas,  water  is 
highly  mineralized,  and  pH,  concentrations  of  dis- 
solved sulfate,  chloride,  or  nitrite  plus  nitrate  as 
nitrogen  exceed  national  public  drinking  water 
limits.  Fecal  coliform  and  fecal  streptococci  bacte- 
ria were  detected  in  separate  water  samples.  One 
or  more  volatile  organic  compounds  were  detected 
in  water  samples  from  15  wells,  and  the  concentra- 
tion of  benzene  exceeded  the  national  public  drink- 
ing water  limit  in  a  water  sample  from  one  well. 
(USGS) 
W90- 11261 


SUPERFUND  RECORD  OF  DECISION:  SAN 
GABRIEL  VALLEY  U,  2,  AND  4),  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90- 11264 


SUPERFUND  RECORD  OF  DECISION: 
DRAKE  CHEMICAL,  PA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90- 11265 


GROUND-WATER  PROTECTION  STAND- 
ARDS FOR  INACTIVE  URANIUM  TAILINGS 
SITES  (40  CFR  192).  BACKGROUND  INFOR- 
MATION FOR  FINAL  RULE. 

Office  of  Radiation  Programs,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5G. 
W90- 11272 


DEVELOPMENTS     IN     HYDRAULIC     ENGI- 
NEERING -  VOLUME  4. 

For  primary  bibliographic  entry  see  Field  8B. 
W90- 11282 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

flow  field,  involving  calculations  for  pattern  floods 
and  numerical  solutions.  Evolution  of  the  fluid 
contents  (water,  ice,  air,  and  matrix  or  soil)  and  of 
the  temperature  of  a  vertical  column  of  soil  under 
relatively  varied  conditions  describe  three-phase 
one-dimensional  flows.  In  these  cases  one  might 
examine  the  physical  phenomena,  mass  flow  and 
heat  flow  processes  under  freezing  conditions,  and 
equilibrium  water  content  at  temperatures  below 
freezing.  (See  also  W90-1 1282)  (Fish-PTT) 
W90-11285 


GROUNDWATER  FLOW  AND  POLLUTION  IN 
FRACTURED  ROCK  AQUIFERS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11286 


GROUNDWATER  MODELS. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
K.  R.  Rushton. 

IN:  Developments  in  Hydraulic  Engineering  - 
Volume  4.  Elsevier  Science  Publishing  Co.,  New 
York.  1987.  p  239-276,  12  fig,  46  ref. 

Descriptors:  'Groundwater  movement,  'Hydrau- 
lic models,  'Model  studies,  Aquifer  characteristics, 
Finite  difference  methods,  Finite  element  method, 
Flow  models,  Flow  pattern,  Mathematical  models, 
Numerical  analysis,  Vertical  flow. 

Recent  advances  in  groundwater  modelling  have 
been  concerned  primarily  with  the  adequate  repre- 
sentation of  the  aquifer  flow  mechanisms.  Approxi- 
mations and  idealizations  have  to  be  introduced 
and  there  are  three  basic  approaches:  conventional 
regional  groundwater  models,  radial  flow  models, 
and  vertical  section  models.  Numerical  models  in- 
volve the  finite  difference  technique,  the  finite 
element  method,  and  the  boundary  integral  equa- 
tion method.  Aquifer  parameters  to  be  considered 
are:  transmissivity,  storage  coefficient,  recharge, 
boundary  conditions,  and  abstractions.  Additional 
conditions  include:  well  storage,  partial  penetra- 
tion, leaky  aquifers,  delayed  yield,  the  change  from 
confined  to  unconfined  conditions,  heterogeneous 
aquifers,  and  alluvial  aquifers.  In  any  study  it  is 
essential  to  identify  the  factors  that  have  the  great- 
est effects  on  the  flow  patterns  and  ensure  that 
they  are  adequately  represented  in  the  model.  (See 
also  W90-1 1282)  (Fish-PTT) 
W90-11287 


MULTIPHASE  FLOWS  IN  POROUS  MEDIA. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

H.  J.  Morel-Seytoux. 

IN:   Developments   in   Hydraulic   Engineering   - 

Volume  4.  Elsevier  Science  Publishing  Co.,  New 

York.    1987.  p   103-174,  20  fig,  58  ref.  National 

Science  Foundation,  grant  no.  CEE-82 12668;  and 

U.S.  Dept.  of  Agriculture,  Agricultural  Research 

Service,  Research  Agreement  58-9AHZ-3-39. 

Descriptors:  'Flow  equations,  'Groundwater 
movement,  'Infiltration,  'Model  studies,  'Multi- 
phase flow,  'Porous  media,  'Soil  water,  'Unsatu- 
rated flow,  Capillary  capacity,  Darcys  law,  Drain- 
age, Ficks  Law,  Flow  models,  Flow  nets,  Flow 
pattern,  Fourier  analysis,  Mathematical  equations, 
Mathematical  models,  Numerical  analysis,  Soil  col- 
umns, Temperature  effects,  Three-dimensional 
model. 

A  good  understanding  of  multiphase  flows  in 
porous  media  is  required  for  efficient  oil  produc- 
tion and  conservation;  usually  the  three  phases,  oil, 
gas,  and  water,  coexist  in  reservoirs.  Fundamentals 
and  governing  equations  include  Darcy's  Law, 
Fick's  Law,  Fourier's  Law,  capillary  pressure, 
Hooke's  Law,  conservation  of  mass,  and  conserva- 
tion of  heat.  Two-phase  one-dimensional  flows  in- 
volve infiltration  (e.g.,  uniform  rainfall  over  a  large 
area),  drainage  (infiltration  of  air),  and  moisture 
redistribution  (cessation  of  rainfall).  Two-phase 
two-dimensional  flows  introduce  a  more  complex 


GROUNDWATER  UTILISATION  AND  PRO- 
TECTION. 

Technische  Univ.,  Graz  (Austria).  Inst,  fuer  Was- 

serwirtschaft  und  Konstruktiven  Wasserbau. 

E.  P.  Nemecek. 

IN:    Developments   in   Hydraulic    Engineering   - 

Volume  4.  Elsevier  Science  Publishing  Co.,  New 

York.  1987.  p  277-346,  40  fig,  5  tab,  29  ref. 

Descriptors:  'Groundwater  management, 

♦Groundwater  mining,  'Groundwater  resources, 
•Spring  water,  'Water  resources  data,  'Water 
supply,  'Watershed  management,  Aquifer  charac- 
teristics, Discharge  capacity,  Hydraulic  design, 
Percolation,  Self-purification,  Soil  properties, 
Water  quality,  Water  zoning,  Well  construction. 

For  the  design  of  groundwater  supply  a  number  of 
preparatory  measures  are  necessary,  such  as:  de- 
marcation of  the  area  under  consideration;  geologi- 
cal composition  of  the  clastic  sediments;  type  of 
groundwater;  thickness  of  the  water-bearing  strata; 
groundwater  level  in  the  explorations  and  in  exist- 
ing wells;  direction  and  gradient  of  groundwater 
flow;  and  interaction  between  surface  and  ground- 
water. Determination  of  soil  parameters,  explora- 
tion of  the  geological  and  hydrological  structure  of 
the  soil  by  geophysical  methods,  and  construction 
of  piezometers  and  the  establishment  of  ground- 
water contour  maps  are  all  necessary  to  design  and 
calculate  a  well.  Groundwater  extraction  may  be 
by  vertical  or  horizontal  installations.  Springs  are 
suited  for  the  water  supply  if  they  yield  sufficient 
quantities  continuously,  exhibit  an  even  and  low 
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temperature,  possess  good  chemical  qualities,  and 
are  bacteriologically  impeccable;  and  it  must  fulfill 
both  quantitative  and  qualitative  criteria  regarding 
discharge,  fluctuation  ratio,  and  temperature. 
Spring  types  include:  contact,  overflow,  impound- 
ed contact,  surface,  hillside  debris,  karst,  and  inter- 
mittent karst.  Quantitative  impairment  of  ground- 
water results  above  all  from  decreased  natural 
recharge,  impeded  discharge  in  the  aquifer  and 
excessive  extraction.  Soil  layers  contain  some  natu- 
ral purification  mechanisms  which  serve  to  elimi- 
nate substances  contained  in  water,  during  percola- 
tion and  seepage.  Since  complete  purification  of 
contaminated  groundwater  is  not  possible  through 
water  treatment,  'genuine  groundwater'  must  be 
protected  from  impurities  by  measures  extending 
over  the  whole  catchment  area,  by  dividing  into 
protection  zones.  (See  also  W90-11282)  (Fish-PTT) 
W90-11288  ' 


PROCEEDINGS  OF  THE  FOURTH  CANADI- 
AN/AMERICAN CONFERENCE  ON  HYDRO- 
GEOLOGY:  FLUID  FLOW,  HEAT  TRANSFER 
AND  MASS  TRANSPORT  IN  FRACTURED 
ROCKS. 

Banff,  Alberta,  Canada,  June  21-24,  1988.  National 
Water  Well  Association,  Dublin,  Ohio.  1988.  283p. 
Edited  by  Brian  Hitchon,  and  Stefan  Bachu. 

Descriptors:  'Environmental  engineering,  *Flow 
measurement,  *Geohydrology,  *Geologic  frac- 
tures, 'Groundwater  movement,  *Mass  transport, 
♦Path  of  pollutants,  Aquifer  characteristics,  Moni- 
toring wells,  Test  wells. 

This  volume  comprises  the  Proceedings  of  the 
Fourth  Canadian/ American  Conference  on  Hy- 
drogeology,  organized  jointly  by  the  Alberta  Re- 
search Council  and  the  National  Water  Well  Asso- 
ciation. The  wide  variety  of  the  papers  presented 
attest  to  the  importance  of  the  subject  of  mass 
transport  in  fractured  rocks  and  the  need  for  a 
multidisciplinary  approach.  The  understanding  and 
characterization  of  fluid  flow  in  fractured  rocks  is 
the  object  of  active  research,  while  the  study  of 
transport  processes  in  fractured  rocks  has  proven 
to  be  critical  particularly  with  regard  to  waste 
isolation.  The  conference  focused  on  both  theoreti- 
cal and  practical  knowledge  in  the  areas  of  engi- 
neering and  earth  sciences.  The  Proceedings  is 
comprised  of  papers  by  invited  speakers  and  a  suite 
of  unsolicited  papers  which  are  gathered  into 
broad  sections  (fracture  characteristics,  well  test- 
ing and  monitoring,  and  transport  processes  in 
fractured  media)  generally  corresponding  to  the 
subjects  covered  by  the  invited  specialists.  (See 
W90-11362  thru  W90- 11391)  (Fish-PTT) 
W90-11361 


BEHAVIOR   OF   INDUCED    FRACTURES    IN 
SAND  AND  FRIABLE  SANDSTONES. 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  8E. 
W90- 11362 


CHARACTERIZATION  OF  FRACTURE  NET- 
WORKS FOR  FLUID  FLOW  ANALYSIS. 

Lawrence  Berkeley  Lab.,  CA. 
J.  C.  S.  Long,  D.  Billaux,  K.  Hestir,  E.  L.  Majer, 
and  J.  Peterson. 

IN:  Proceedings  of  the  Fourth  Canadian/ Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  11-19,  14  fig,  4  ref.  Department  of  Energy 
Contract  No.  DE-ACO3-76SF0OO98. 

Descriptors:  *Geohydrology,  'Geologic  fractures, 
'Groundwater  movement,  'Subsurface  mapping, 
Aquifer  testing,  Data  interpretation,  Environmen- 
tal engineering,  Flow  nets,  Geophysical  methods, 
Hydraulic  geometry,  Model  studies,  Rock  testing, 
Test  wells,  Tomography. 

The  analysis  of  fluid  flow  through  fractured  rocks 
is  difficult  because  the  only  way  to  assign  hydrau- 
lic parameters  to  fractures  is  to  perform  hydraulic 
tests.  However,  the  interpretation  of  such  tests,  or 
'inversion'  of  the  data,  requires  that  the  geometric 


pattern  formed  by  the  fractures  is  known.  Combin- 
ing a  statistical  approach  with  geophysical  data 
may  be  extremely  helpful  in  defining  the  fracture 
geometry.  Crosshole  geophysics,  either  seismic  or 
radar,  can  provide  tomograms  which  are  pixel 
maps  of  the  velocity  or  attenuation  anomalies  in 
the  rock.  These  anomalies  are  often  due  to  fracture 
zones.  Therefore,  tomograms  can  be  used  to  identi- 
fy fracture  zones  and  provide  information  about 
the  structure  within  the  fracture  zones.  This  struc- 
tural information  can  be  used  as  the  basis  for 
simulating  the  degree  of  fracturing  within  the 
zones.  Well  tests  can  be  used  to  further  refine  the 
model.  Because  the  fracture  network  is  only  par- 
tially connected,  the  resulting  geometry  of  the 
flow  paths  may  have  fractal  properties.  The  behav- 
ior of  well  tests  under  such  geometry  are  being 
studied.  Through  understanding  of  this  behavior,  it 
may  be  possible  to  use  inverse  techniques  to  refine 
the  a  priori  assignment  of  fractures  and  their  con- 
ductances such  that  the  best  fit  to  a  series  of 
simultaneous  well  test  results  is  obtained.  This 
methodology  is  under  development  and  currently 
being  applied  to  several  field  test  sites.  (See  also 
W90-1 1361)  (Author's  abstract) 
W90- 11363 


GEOCHEMICAL  AND  ISOTOPIC  CHARAC- 
TERIZATION OF  FLOW  IN  FRACTURED 
PLUTONIC  ROCKS:  EXAMPLES  FROM  THE 
CANADIAN  SHIELD. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
M.  Gascoyne,  J.  D.  Ross,  and  R.  L.  Watson. 
IN:  Proceedings  of  the  Fourth  Canadian/ Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio 
1988.  p  20-31,  14  fig,  2  tab,  18  ref. 

Descriptors:  'Environmental  engineering,  'Geo- 
chemistry, 'Geohydrology,  'Geologic  fractures, 
'Groundwater  movement,  'Path  of  pollutants, 
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The  composition  of  groundwater  of  several  plu- 
tons  in  the  Canadian  Shield  is  being  studied  to  help 
determine  the  long-term  stability  of  sealing  and 
buffer  materials  used  in  deep  disposal  vaults  and 
the  extent  of  migration  of  released  radionuclides 
within  the  groundwater  flow  field.  Determination 
of  chemical  and  isotopic  characteristics  has  been 
performed  for  groundwater  collected  from  deep 
boreholes  drilled  in  plutons  across  the  Shield. 
Also,  the  chemical  composition  of  groundwater 
entering  deep  mines  at  various  locations  on  the 
Shield  is  being  examined.  Shallow  groundwater 
shows  a  geochemical  evolution  from  CaHC03 
through  NaCaHC03  to  NaCaClS04  with  flow 
along  the  hydraulic  gradient.  Active  groundwater 
circulation  appears  to  be  confined  to  fractures  lo- 
cated in  the  upper  400  m  of  bedrock.  Highly  saline 
groundwater  appears  to  be  ubiquitous  at  any  depth 
in  Shield  rocks,  irrespective  of  rock  composition. 
The  dominant  constituents  of  Ca,  Na,  and  CI  sug- 
gest either  a  common  origin  or  a  similar  evolution- 
ary path  whereby  groundwater  chemistry  is  con- 
trolled principally  by  rock-water  interaction.  How- 
ever, several  analyzed  components  indicate  that 
incursion  of  groundwater  from  adjacent  sedimenta- 
ry basins  may  have  occurred  at  some  locations. 
Dissolution  of  salts  from  fluid  inclusions  or  from 
the  rock  matrix  may  also  provide  a  significant 
component  of  the  salinity.  For  the  saline  ground- 
water, geochemical  and  isotopic  data  indicate  that 
the  residence  time  of  the  groundwater  may  be 
quite  different  from  that  of  individual  dissolved 
salts  or  gases.  Most  parameters  indicate  'ages'  well 
in  excess  of  1  Ma  for  both  water  and  salts.  This 
implies  that  this  groundwater  is  confined  to  frac- 
tures that  are  relatively  isolated  from  the  active 
flow  regime.  (See  also  W90- 11361)  (Author's  ab- 
stract) 
W90- 11364 
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The  Swedish  Nuclear  Fuel  and  Waste  Manage- 
ment Co.,  in  1984,  launched  a  generic  study  fo- 
cused on  fracture  zones  in  crystalline  bedrock.  The 
Brandan  area,  part  of  the  Finnsjon  study  site,  was 
selected  as  a  suitable  site  for  a  field  study.  The 
prime  objective  of  the  study  was  to  improve  the 
state  of  knowledge  on  the  mechanisms  governing 
the  transport  of  radionuclides  in  fracture  zones. 
Based  on  the  results,  a  three-dimensional  tectonic 
model  of  the  studied  area  evolved,  the  prime  con- 
stituents being  a  major  subhorizontal  zone  (100  m 
wide)  and  a  steeply  inclined  fracture  zone  of  lesser 
width.  The  investigations  to  date  have  focused  on 
the  subhorizontal  zone.  In  all,  three  percussion- 
drilled  and  six  cored  boreholes  penetrate  the  zone. 
Reconnaissance  hydraulic  testing  was  performed  in 
20  m  test  sections  along  the  total  length  of  some  of 
the  core  boreholes.  Detailed  hydraulic  testing  in  2 
m  sections  was  made  in  the  subhorizontal  zone  and 
the  adjacent  rock  mass.  The  detailed  tests  revealed 
a  sandwich  structure  within  the  zone  with  two  to 
five  highly  conductive  parts,  consistently  posi- 
tioned within  the  zone  in  all  boreholes.  The  char- 
acterization of  the  identified  subzones  was  carried 
even  further  in  one  borehole  where  tests  were 
made  in  0. 1 1  m  sections.  This  study  revealed  that 
the  true  hydraulic  widths  of  the  conductive  parts 
were  on  the  order  of  decimeters.  The  conductive 
fracture  frequency  of  the  zone  and  adjacent  rock 
was  calculated  with  statistical  techniques,  and  the 
results  of  the  detailed  hydraulic  testing  of  the  zone 
were  used  to  design  and  optimize  large  scale 
pumping  and  tracer  tests  in  the  zone.  (See  also 
W90-1 1361)  (Author's  abstract) 
W90-11365 
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A  stochastic  fracture  flow  simulation,  based  on 
measured  fracture  parameters  from  five  crystalline 
rock  sites,  was  used  to  determine  the  equivalent 
hydraulic  conductivity  of  a  fractured  media. 
Region  size,  fracture  density,  directional  anisotro- 
py,  and  fracture  transmissivity  distributions  were 
found  to  have  various  effects.  The  change  in  equiv- 
alent conductivity  with  region  size  (area  or  volume 
of  rock  mass  considered),  was  found  to  be  strongly 
dependent  on  fracture  density,  reflecting  differ- 
ences in  fracture  network  formation  at  various 
scales.  At  very  low  fracture  densities,  the  average 
equivalent  conductivity  initially  decreased  then 
stabilized  at  a  conductivity  reflecting  large  fracture 
network  properties.  At  high  fracture  densities,  no 
reduction  in  average  equivalent  conductivity  was 
observed.  The  variance  of  the  determined  equiva- 
lent hydraulic  conductivity  distributions  also  de- 
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reased  with  increasing  region  size.  Directional 
lisotropy  decreased  notably  with  increasing 
■gion  size  since  the  low  conductivity  fractures 
ominate  the  equivalent  conductivity  of  the  net- 
rork.  Region  size  effects  for  stochastic  continuum 
icdels  were  compared  to  the  discrete  fracture 
lodel  results.  Stochastic  continuum  models  do  not 
ihibit  the  network  formation  characteristics  of 
iscrete  fracture  models  and  significantly  different 
suits  were  obtained.  Extrapolation  of  region  size 
ffects  for  steady-state  flow  under  simple  boundary 
Dnditions  to  transient  flow  under  more  general 
oundary  conditions  may  be  made.  (See  also  W90- 
1361)  (Author's  abstract) 
/90-11366 
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in  extensive  network  of  exploratory  boreholes  has 
een  drilled  into  the  Lac  du  Bonnet  granite  batho- 
th  to  assess  the  details  of  hydrogeological  condi- 
10ns  within  several  major  low  dipping  fracture 
ones  to  depths  of  1000  m  below  ground  surface. 
)ne  of  these  fracture  zones,  referred  to  as  Fracture 
tone  2,  has  been  extensively  investigated  at  differ- 
nt  size  scales.  Single-hole  straddle  packer  tests 
nd  large-scale  hydraulic  pressure  interference 
ssts  within  the  boreholes  in  Fracture  Zone  2 
eveal  that  a  complex  pattern  of  permeability  exists 
within  the  fracture  zone  at  the  regional  scale, 
'ermeabilities  range  over  six  orders  of  magnitude, 
lath  the  higher  permeabilities  appearing  to  form 
listinctive  large-scale  channel-like  patterns  that 
an  be  mapped  for  up  to  1  km  in  areal  extent, 
nvestigations  of  Fracture  Zone  2  done  at  the  local 
cale  revealed  considerable  small  scale  variation  in 
he  hydrogeological  characteristics.  Permeabilities 
lave  been  observed  to  change  by  as  much  as  six 
irders  of  magnitude  over  distances  of  a  few  meters 
vithin  the  fracture  zone  and  isolated  pockets  of 
ugh  permeability  can  reside  within  larger  regions 
tf  low  permeability.  The  interpretation  of  meas- 
urements made  at  the  local  scale  do  not  contradict 
he  regional  interpretations  but  the  study  does  il- 
ustrate  some  of  the  hydrogeological  complexities 
hat  can  exist  within  large  fracture  zones.  In  situa- 
ions  where  exploratory  boreholes  are  sparse,  it  is 
mportant  to  be  aware  that  the  hydraulic  properties 
)f  these  extensive  fracture  zones  can  vary  signifi- 
:antly  over  small  spatial  distances  and  inferences 
lrawn  from  a  sparse  network  may  be  misleading. 
See  also  W90-1 1361)  (Author's  abstract) 
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Consideration  of  flow  and  subsurface  movement  of 
hazardous  and/or  radioactive  waste  products  has 


focussed  attention  on  the  problem  of  fluid  flow 
with  fractured  rocks.  Previous  studies  of  flow 
within  fractures  characterized  by  non-constant  ap- 
erture have  shown  that  for  special  aperture  geome- 
tries, a  single  aperture  (termed  the  effective  aper- 
ture) can  be  defined  which,  when  applied  to  the 
cubic  law,  provides  an  unbiased  estimate  of  volu- 
metric flux  within  the  fracture.  It  has  been  demon- 
strated that  for  flow  parallel  to  constant  aperture, 
this  effective  aperture  is  equal  to  the  cube  root  of 
the  arithmetic  average  of  the  aperture  cubed.  Simi- 
larly, when  flow  is  perpendicular  to  aperture  vari- 
ations, the  effective  aperture  is  equal  to  the  cube 
root  of  the  harmonic  mean  of  the  aperture  cubed. 
These  results  are  extended  to  consideration  of  hy- 
draulic and  tracer  tests.  In  the  parallel  flow  scenar- 
io, an  equivalent  aperture  is  defined  for  the  tracer 
test  which  is  greater  than  the  effective  aperture 
from  the  hydraulic  test.  Further,  if  these  two  aper- 
tures are  combined  to  form  a  third  aperture  esti- 
mate, this  final  estimate  will  be  the  smallest  of  the 
three.  For  the  perpendicular  flow  scenario,  howev- 
er, this  order  of  relative  magnitude  is  reversed 
such  that  the  tracer  test  provides  the  minimum 
estimate  of  the  aperture.  These  observations  pro- 
vide a  means  whereby  observed  variation  in  field 
tests  can  be  explained  on  a  theoretical  basis.  Fur- 
ther, it  is  suggested  that  the  principal  direction  of 
channeling  or  aperture  anisotropy  may  be  measura- 
ble through  a  field  test  involving  combined  chemi- 
cal and  hydraulic  testing.  (See  also  W90-11361) 
(Author's  abstract) 
W90-11368 


COMPARISON  OF  FRACTURE  APERTURE 
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Estimates  of  groundwater  velocity  in  fractured 
rock  environments  are  commonly  based  on  the 
results  of  single-well  or  multiple-well  hydraulic 
tests  interpreted  using  the  cubic  law.  A  study  was 
performed  to  compare  the  estimates  of  fracture 
aperture  width  determined  from  tracer  tests  with 
those  obtained  from  hydraulic  tests.  The  tracer 
experiments  and  hydraulic  tests  were  conducted  in 
two  pairs  of  boreholes  intersecting  a  single  flat- 
lying  fracture  in  the  Meaford-Dundas  Shale  of 
Eastern  Ontario.  The  tracer  experiments  were  con- 
ducted in  both  injection-withdrawal  and  radial- 
convergent  configurations.  Constant-head,  slug, 
pump,  and  pulse  interference  test  techniques  were 
employed  to  determine  the  hydraulic  aperture.  The 
results  show  that  the  tracer  experiments  predict 
substantially  smaller  fracture  apertures  and  thus  a 
slower  groundwater  velocity  than  the  results  from 
the  hydraulic  tests.  These  results  are  attributed  to 
the  rough  and  undulating  character  of  natural  frac- 
tures and  the  nature  of  the  fracture  aperture  distri- 
bution. The  findings  suggest  that  hydraulic  tests 
and  tracer  experiments  are  each  sensitive  to  differ- 
ent aspects  of  the  fracture  aperture  distribution. 
Tortuosity,  developed  as  a  function  of  fracture 
closure,  may  play  a  particular  role  in  determining 
the  fracture  aperture  measured  during  a  tracer 
experiment.  On  the  basis  of  this  comparison  and 
recent  similar  work,  it  is  recommended  that  the 
development  of  a  new  conceptual  model  to  aug- 
ment the  cubic  law  be  undertaken  in  earnest.  (See 
also  W90-11361)  (Author's  abstract) 
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Fracturing  is  a  common  phenomenon  in  the  glacial 
till  units  of  the  Interior  Great  Plains  of  North 
America.  Fine-textured  tills  of  low  matrix  perme- 
ability are  thought  to  have  an  enhanced  hydraulic 
conductivity  when  fractures  are  present.  The  phys- 
ical nature,  degree  of  interconnectivity  and  the 
contribution  to  water  movement  of  the  fractures 
within  a  fine-textured  glacial  till  unit  in  southern 
Alberta,  Canada,  were  investigated.  A  study  pit,  in 
a  morainic  ridge  in  the  till  terrain  of  the  Milk  River 
Watershed,  was  excavated  in  1  m  depth  increments 
to  a  total  depth  of  5  m.  Each  pit-level  was  tested  at 
several  locations  for  field-saturated  hydraulic  con- 
ductivity of  the  till  with  a  field-portable  auger  hole 
instrument.  Undisturbed,  oriented  till  samples  were 
obtained  from  each  level,  and  were  impregnated 
with  3-hydroxy-butylmethylmethacrylate  contain- 
ing a  UV  fluorescent  dye.  The  sample  blocks  were 
serially  sectioned  and  their  polished  faces  were 
photographed  in  high-contrast  black  and  white 
film  under  UV  illumination  which  clearly  outlined 
the  fracture  network.  Fracture  characteristics 
(void  size,  shape,  orientation,  density,  continuity) 
were  quantified  with  a  Kontron  Image  Analysis 
System.  These  fracture  parameters  are  precisely 
the  random  variables  input  into  some  of  the  cur- 
rent two  and  three-dimensional  models  for  fluid 
flow  in  fractured  rock.  The  spatial  configuration 
data  for  the  till  fracture  system,  obtained  with  the 
image  analyzer,  coupled  with  the  field-saturated 
hydraulic  conductivity  values,  allows  more  accu- 
rate testing  of  these  rock-fracture  models  for  their 
applicability  to  fluid  flow  problems  in  fractured 
glacial  tills.  (See  also  W90- 11361)  (Author's  ab- 
stract) 
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Water-level  transients  measured  in  five  intervals  in 
four  deep  wells  at  Yucca  Mountain,  Nevada,  were 
analyzed  to  determine  the  frequency  response 
function  of  the  well/aquifer  to  barometric  and 
earth-tide  induced  strains.  The  wells  tap  subverti- 
cally  fractured  tuffs  and  carbonate  rocks.  For  the 
four  intervals  monitored  in  the  tuffs,  the  water 
level  response  to  barometric  pressure  was  a  strong 
function  of  frequency,  which  can  be  explained  if, 
in  the  frequency  range  analyzed,  atmospheric  load- 
ing induces  vertical  flow  of  air  and  water  to  the 
water  table.  Comparison  of  the  measured  frequen- 
cy response  of  the  wells  to  theoretical  solutions  of 
the  response  of  aquifer  pore  pressure  to  atmospher- 
ic loading  indicates  that  air  flow  through  the  thick 
unsaturated  zone  can  greatly  influence  the  well 
response.  The  effects  of  vertical  groundwater  flow 
between  the  water  table  and  the  monitored  inter- 
vals are  evident  for  those  wells  in  the  tuffs.  Earth- 
tide  induced  water  level  responses  were  detected 
in  each  well  but  were  relatively  dampened  in  wells 
where  groundwater  flow  to  the  water  table  was 
substantial.  In  wells  where  the  effects  of  water 
table  drainage  were  evident,  the  static  response  of 
the  wells  under  confined  conditions  was  inferred 
from  a  fit  of  the  observed  frequency  response  to  a 
theoretical  frequency  response  that  included  the 
effects  of  water  table  drainage  on  the  water  level 
response  due  to  atmospheric  loading  and  earth- 
tides.  Once  the  static  confined  response  of  the  well 
was  determined,  elastic  properties  of  the  aquifer 
were  calculated  from  fluid/rock-mechanics  rela- 
tions based  on  poro-elastic  theory.  (See  also  W90- 
1 1361)  (Author's  abstract) 
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A  hydrogeologic  study  was  conducted  in  portions 
of  Hays  County,  Texas,  to  further  the  understand- 
ing of  the  nature  of  the  Edwards  Limestone  Aqui- 
fer. The  locations  of  major  intensified  structure 
studies  included  the  San  Marcos  Baptist  Academy, 
the  Sink  Creek  drainage  basin,  Sessom  Creek,  and 
the  Blanco  River.  Fault,  joint,  photo-lineament, 
fracture  trace,  and  straight-stream-segment  orienta- 
tions were  measured,  mapped,  and  compared  to 
determine:  (1)  orientation  trends,  (2)  possible  indi- 
cations of  groundwater  flow  direction,  and  (3) 
structural  control.  It  was  found  that  joint  orienta- 
tions are  not  controlled  by  rock  type,  i.e.,  Edwards 
or  Glen  Rose  limestones,  as  was  previously  sug- 
gested by  other  investigators.  A  photo-lineament 
map  was  produced  for  the  Sink  Creek  drainage 
basin  for  indications  of  pollution  potential  and 
future  groundwater  prospecting.  Near  uniformity 
in  distribution  of  lineaments  was  observed  from 
their  orientation  plots.  A  rosette  of  straight-stream- 
segments  indicated  that  major  surface  drainage  is 
to  the  northeast  and  northwest,  and  that  vertical 
porosity  is  controlled  in  these  directions  for  the 
Sink  Creek  drainage  basin.  (See  also  W90-11361) 
(Fish-PTT) 
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The  analysis  of  step-rate  tests  provides  a  unique 
opportunity  to  investigate  the  physical  mechanisms 
controlling  hydraulic  fracture  propagation  in  oil  or 
gas  wells.  Step-rate  tests,  which  are  generally  used 
to  infer  formation  parting  pressure,  normally  use 
water  and  therefore  avoid  the  uncertainties  in  gel 
viscosities  which  complicate  the  analysis  of  mini- 
frac  or  fracture  stimulations.  In  step-rate  tests  in  a 
variety  of  sandstone  and  coal  formations,  observed 
net  pressure  exceeds  theoretical  prediction  by  an 
average  factor  of  4.  One  of  the  more  plausible 
explanations  appears  to  be  extra  friction  losses  due 
to  fluid  flow  through  width  constrictions  along  an 
offset/jointed  fracture.  Laboratory  experiments 
suggest  that  such  offsets  should  not  be  uncommon 
in  the  field,  especially  if  natural  fractures  exist  that 
are  inclined  at  less  than  60  degrees  to  the  induced 
fracture.  Furthermore,  the  dependence  of  net  pres- 
sure upon  changing  injection  rate  during  step-rate 
tests  provides  support  for  the  fracture  offset/flow 
constriction  mechanism.  Other  support  comes 
from  hydraulic  fracturing  of  naturally  fractured 
reservoirs  which  are  likely  to  induce  fracture  off- 
sets/branching/multistrands.  In  general,  abnormal- 
ly high  treating  pressures,  whether  in  step-rate 
tests  or  in  larger  minifrac  or  fracture  treatments, 
and  also  proppant-induced  pressure  increases  in 
fracture  treatments,  may  be  a  measure  of  the 
offset/branching/multistranded  character  of  an  in- 
duced fracture  due  to  its  interaction  with  natural 
fractures.  Fracture  modeling  in  such  reservoirs 
should  not  be  based  on  a  single  plane  fracture 
concept.  (See  also  W90-11361)  (Author's  abstract) 
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The  effective  and  safe  use  of  wells  for  the  injection 
of  liquid  hazardous  wastes  and  for  other  purposes 
depends  on  vertical  confinement  of  the  injection 
zone  by  an  extensive,  low-permeability  defect-free 
confining  layer  or  sequence  of  layers.  Regulatory 
direction  is  toward  requirement  of  more  pressure 
testing  and  monitoring  for  further  assurance  of 
adequate  confinement.  Computer  modeling  has 
been  performed  to  test  the  effects  on  reservoir 
pressure  of  discrete  faults/fractures  that  transect 
confining  strata  in  the  vicinity  of  injection  wells 
and  to  compare  those  pressure  effects  with  ones 
produced  by  confining  layers  with  widespread  pri- 
mary or  secondary  permeability  (leaky  confining 
layers).  The  modeling  has  shown  that  the  effects 
on  reservoir  pressure  of  transmissive  faults/frac- 
tures can  vary  widely,  depending  on  whether  the 
feature  is  truncating  or  non-truncating  and  depend- 
ing on  its  permeability.  The  pressure  effects  of 
transmissive  faults/fractures,  as  observed  at  the 


injection  well,  can  be  very  similar  to  those  pre 
duced  by  a  leaky  confining  layer.  The  widel 
variable  pressure  effects  produced  by  discrel 
faults/fractures  and  the  similarity  between  the  e: 
fects  of  some  faults/fractures  and  leaky  confinin 
layers  suggest  that  the  interpretation  of  injectio 
well  pressure  testing  and  monitoring  data  can  b 
very  complex  and  site  specific  and  that  the  ver 
best  technical  expertise  is  needed  to  plan  and  cor 
duct  such  testing  and  monitoring  efforts  and  t 
interpret  the  data  that  are  produced.  (See  als 
W90-1 1361)  (Author's  abstract) 
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The  hydrologic  characterization  of  the  Waste  Iso 
lation  Plant  site  in  southeastern  New  Mexico  ha 
centered  on  the  Culebra  dolomite,  a  locally  frac 
tured  unit  exhibiting  double-porosity  behavior.  Ex 
tensive  well  testing  has  been  performed  in  th( 
Culebra  at  a  number  of  scales:  single-well  drillsten 
and  slug  tests;  single-well  pumping  tests;  short 
term  pumping  tests  involving  observation  wells  Uf 
to  140  feet  away;  and  long-term  pumping  tests 
involving  observation  wells  at  distances  of  up  tc 
four  miles.  Each  scale  of  test  provides  different  and 
complementary  types  of  information  on  the  inter- 
actions between  the  fractures  and  the  porous 
matrix,  and  on  the  degree  and  continuity  of  frac- 
turing. Small-scale  tests  are  most  sensitive  to  the 
fractures  in  direct  connection  with  the  wellbore, 
and  provide  the  least  opportunity  for  observable 
pressure  equilibration  between  fractures  and 
matrix.  These  tests  may  indicate  a  transmissivity 
different  from  that  obtained  from  larger  scale  tests. 
As  the  scale  of  the  tests  increases,  the  matrix 
participates  more  fully  in  the  hydraulic  responses 
observed.  Single-well  pumping  tests  provide  a 
good  estimation  of  the  double-porosity  parameters 
affecting  pressure  responses  on  a  local  scale,  and 
may  reveal  the  existence  of  fracture  discontinuities. 
Short-term  pumping  tests  with  nearby  wells  pro- 
vide information  on  the  spatial  scale  over  which 
double-porosity  behavior  remains  distinguishable 
from  single-porosity  behavior,  as  well  as  informa- 
tion on  fracture  discontinuities.  Finally,  long-term 
pumping  tests  with  distant  wells  illustrate  the  tran- 
sition from  double-porosity  to  apparent  single-po- 
rosity behavior  on  a  regional  scale,  and  provide 
information  on  large-scale  heterogeneities.  (See 
also  W90-1 1361)  (Author's  abstract) 
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Heat  Transfer  and  Mass  Transport  in  Fractured 
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In  southwest  Ontario,  measurements  of  hydraulic 
conductivity  using  conventional  piezometers  in  au- 
gered  holes  show  no  apparent  differences  in  hy- 
draulic conductivity  between  the  weathered  and 
unweathered  zones.  Since  the  smear  zone  occludes 
the  fractures,  piezometers  should  not  yield  a  bulk 
hydraulic  conductivity  that  includes  the  contribu- 
tion of  fracture  hydraulic  conductivity.  It  is  also 
possible  that  the  effect  of  fracture  flow  is  not 
apparent  in  the  water  level  measurements  from  the 
piezometers  because  few  of  the  predominantly  ver- 
tical fractures  are  intersected  by  the  small  bore- 
holes. To  determine  whether  the  bulk  hydraulic 
conductivity  of  the  fractured  weathered  clay-rich 
till  in  the  Sarnia  area  exhibits  the  influence  of  flow 
in  fractures,  the  water  level  response  was  measured 
in  a  well  in  a  large-diameter  hole  from  which  the 
auger  smear  was  removed  by  hand.  Drawdown 
tests  showed  rapid  recovery,  consistent  with  a  bulk 
hydraulic  conductivity  which  is  2  to  3  orders  of 
magnitude  larger  than  the  unweathered  till.  The 
tests  indicate  that  secondary  permeability  features 
such  as  fractures  govern  the  bulk  hydraulic  con- 
ductivity of  the  weathered  till.  A  sensitivity  analy- 
sis resulted  in  insignificant  variations  on  all  factors 
except  for  anisotropy.  Whatever  the  direction  of 
flow  in  the  fractures,  the  hydraulic  conductivity  of 
the  weathered  medium  is  controlled  by  fracture 
flow.  The  values  obtained  from  the  large-diameter 
well  indicate  that  the  lack  of  intersection  of  a 
significant  number  of  open  fractures  and  the  pres- 
ence of  the  unremoved  smear  and  stress  zones  in 
conventional  small-diameter  piezometers  is  prob- 
ably the  cause  for  the  lack  of  response  in  these 
piezometers.  (See  also  W90-11361  and  W90-11378) 
(Fish-PTT) 
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Flow  toward  pumped  wells  in  fractured  aquifers 
can  be  analyzed  with  the  aid  of  two  groups  of 
conceptual  models.  The  first  group  of  radial  flow, 
dual  porosity  models  considers  the  aquifer  as  com- 
prising a  matrix  of  porous  blocks  separated  by  a 
network  of  fractures.  Various  models  within  this 
group  are  differentiated  on  the  basis  of  the  geome- 
try of  the  blocks  and  fractures,  and  on  the  mode  of 
interaction  between  groundwater  in  the  blocks  and 
in  the  fractures.  The  second  group  of  discrete 
fracture  models  treats  flow  toward  a  single  vertical 
or  horizontal  fracture  intersecting  the  well  bore. 
The  flow  regime  may  be  either  radial  or  linear. 
These  models  are  the  basis  of  the  type  curve 
methods  derived  for  analysis  of  field  pump  test 
data  in  fractured  aquifers.  It  has  also  been  shown 
that  for  various  combinations  of  block  and  fracture 
dimensions  and  pumping  times,  drawdown  may  be 
described  by  the  equations  for  flow  in  granular 
aquifers.  Thus,  the  choice  of  the  appropriate  model 
in  a  given  field  situation  often  is  ambiguous  be- 


cause of  the  problem  of  non-uniqueness.  The  prob- 
lem is  compounded  in  the  case  of  low-budget 
investigations  for  water  supply  by  the  lack  of 
sophisticated  geophysical  surveys  and  hydraulic 
testing  to  resolve  the  hydraulic  ambiguities.  A 
systematic  approach  to  the  selection  of  a  plausible 
model  under  these  conditions  is  based  on  plots  of 
drawdown  versus  some  function  of  elapsed  time 
for  a  given  test  combined  with  geological  informa- 
tion. Examples  of  this  approach  using  field  test 
data  from  a  variety  of  single-well  and  multi-well 
pumping  tests  in  fractured  aquifers  in  Australia 
show  that  this  method  can  be  used  as  a  tool  for  the 
routine  interpretation  of  pumping  tests  in  aquifers. 
(See  also  W90-1 1361)  (Author's  abstract) 
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Classical  descriptions  of  fluid  flow  in  porous  media 
have  always  assumed  that  the  storage  and  fluid 
flux  are  dependent  only  on  the  local  pressure  and 
its  gradient,  and  thus  that  local  mass  conservation 
involves  only  the  pressure  at  nearest  nodal  points. 
This  leads  to  conveniently  banded  matrices  for 
resulting  simulators  employed  by  groundwater  hy- 
drologist  and  petroleum  engineers  alike.  Some  non- 
local dependency  has  been  recognized,  with  the 
advent  of  the  Blot  consolidation  theory,  in  which 
pore  pressures  are  induced  by  stresses  which  are 
governed  by  elliptic  rather  than  parabolic  equa- 
tions. However,  an  even  more  dramatic  non-local 
effect  involves  the  presence  of  fractures:  although 
these  are  often  lumped  into  dual  porosity  and  other 
such  simple  models,  they  do  in  fact  change  the 
nature  of  both  the  flow  and  the  stress  transmission 
problem.  While  some  basic  diffusive  features  can 
still  be  derived,  the  detailed  simulation  problem  is 
considerably  harder  and  introduces  many  new 
complexities  to  the  numerical  modeling  process. 
Sample  problems  and  their  solutions  give  particu- 
lar application  to  the  important  process  of  under- 
ground fracturing,  on  which  extensive  theoretical 
and  laboratory  studies  have  been  conducted,  with 
a  broad  range  of  applications  to  practical  field 
problems.  One  conclusion  is  that  the  currently 
popular  use  of  large-scale  complex  flow  simulators 
often  serves  more  to  mislead  than  enlighten  the 
scientific/engineering  community.  There  have  not 
been  any  worthwhile  studies  of  how  the  coupling 
between  waste  migration  and  the  potential  ther- 
mal-hydraulic cracking  associated  with  it  can 
affect  the  issue  of  nuclear  and  chemical  under- 
ground waste  containment.  (See  also  W90-11361) 
(Author's  abstract) 
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Water  and  solute  movement  in  fractured  porous 
media  is  often  difficult  to  forecast  because  travel 
times  may  vary  considerably.  Tracer  tests  are 
therefore  used  to  identify  the  transport  characteris- 
tics of  a  system.  In  a  laboratory  study,  experimen- 
tal conditions  were  chosen  to  be  representative  of 
conditions  in  a  geothermal  reservoir.  Tracer  migra- 
tion was  studied  in  an  artificially  fractured  sand- 
stone core.  The  fracture  was  oriented  parallel  to 
the  cylindrical  axis.  The  tracer,  potassium  iodide, 
was  injected  at  one  end  of  the  core  and  tracer 
concentrations  were  measured  at  both  the  core 
inlet  and  outlet.  The  resulting  breakthrough  curves 
for  the  core  effluent  were  found  to  be  similar  in 
shape  to  those  from  geothermal  field  tracer  tests. 
The  experimental  tracer  test  results  were  then  ana- 
lyzed with  a  matrix  diffusion  model,  based  on 
advection  in  the  fracture  and  diffusion  into  the 
rock  matrix.  Due  to  solute  dispersion  in  the  labora- 
tory apparatus,  it  was  necessary  to  modify  the 
boundary  conditions  of  the  matrix  diffusion  model 
to  reflect  the  actual  laboratory  test  conditions.  A 
new  solution  for  matrix  diffusion  was  derived  for  a 
dispersed  front  at  the  core  inlet.  This  model  was  fit 
to  the  laboratory  data  using  a  non-linear  least 
squares  regression  method.  The  modified  matrix 
diffusion  model  was  found  to  agree  well  with  the 
experimental  results.  Model  parameters  obtained 
from  the  regression  analysis  also  matched  inde- 
pendent parameter  estimates  derived  from  the 
actual  laboratory  test.  Thus,  based  on  the  experi- 
mental results  and  model  analyses,  the  matrix  diffu- 
sion effect  appears  to  be  the  dominant  dispersion 
mechanism  in  the  fractured  geothermal  reservoir 
tracer  tests.  (See  also  W90- 11361)  (Author's  ab- 
stract) 
W90- 11382 


EFFECT  OF  CHANNELING  ON  SOLUTE 
TRANSPORT  BEHAVIOR  IN  FRACTURED 
HARD  ROCKS. 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 
B.  Berkowitz,  and  C.  Braester. 
IN:  Proceedings  of  the  Fourth  Canadian/ Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  212-215,  7  fig,  2  tab,  9  ref. 

Descriptors:  'Channeling,  'Fracture  permeability, 
'Geohydrology,  'Geologic  fractures,  'Ground- 
water movement,  'Path  of  pollutants,  'Solute 
transport,  Channel  flow,  Environmental  engineer- 
ing, Flow  channels,  Numerical  analysis,  Porous 
media. 

Early  studies  of  flow  and  solute  transport  in  frac- 
tured media  employed  parallel  plate  conceptualiza- 
tions of  fractures.  More  recently,  it  has  been  ob- 
served that  such  models  are  not  realistic,  and  that  a 
fracture  'plane'  is  actually  composed  of  a  complex 
system  of  void  spaces  of  varying  aperture,  and 
significant  contact  areas  which  are  closed  to  flow. 
As  a  consequence,  the  notion  of  fracture  'channel- 
ing' has  been  introduced,  wherein  a  fracture  is 
approximated  conceptually  as  a  network  of  chan- 
nels and  'pockets'  within  a  fracture  plane.  The 
effects  of  these  channels  on  solute  transport  was 
investigated  with  numerical  experiments  per- 
formed with  two  typical  geometries  having  the 
same  equivalent  permeability:  (1)  channels  of  con- 
stant width  within  the  fracture  plane  and  (2)  a 
system  of  channels  with  adjacent  open  areas  repre- 
senting pockets.  It  was  concluded  that:  (a)  break- 
through curves  calculated  for  transport  in  the  vari- 
ous geometries  considered,  which  are  fundamental 
components  of  the  real  fracture  channel  geometry, 
show  similar  behavior  to  that  obtained  experimen- 
tally, and  (b)  except  for  the  simple  single  channel 
model,  it  is  not  possible  to  model  contaminant 
transport  behavior  in  such  systems  by  an  equiva- 
lent parallel  plate  model.  The  resulting  break- 
through curves  for  these  two  geometries  illustrate 
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that  the  typical   long   tails  of  the  breakthrough 
curves,  as  found  from  experimental  measurements, 
can  be  explained  by  channeling  effects.  (See  also 
W90-1 1361)  (Author's  abstract) 
W90- 11383 


NUMERICAL  MODELING  OF  UPWARD  MI- 
GRATION OF  UNDERGROUND  WASTES 
THROUGH  HYDROLOGIC  CONDUITS 
AROUND  THE  WELLBORE. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11384 


DISCRETE  AND  CONTINUUM  APPROACHES 
TO  SOLUTION  OF  FLOW  PROBLEMS  IN 
FRACTURED  ROCKS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 
Civil  Engineering. 
C.  Braester. 

IN:  Proceedings  of  the  Fourth  Canadian/Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  223-229,  9  fig,  2  tab,  12  ref. 

Descriptors:  "Flow  models,  *Fracture  permeabil- 
ity, *Geohydrology,  'Geologic  fractures, 
•Groundwater  movement,  'Model  studies,  Envi- 
ronmental engineering,  Hydraulic  permeability, 
Hydraulic  properties,  Mathematical  models, 
Porous  media,   Rock  properties,   Water  transfer. 

The  details  of  fractured  rock  formations,  including 
fracture  pattern,  and  fracture  geometric  and  hy- 
draulic properties  of  the  individual  fractures,  are 
inaccessible.  As  a  result,  discrete  modeling  of  flow 
problems  through  real  fractured  rocks  is  not  possi- 
ble. It  would  seem  that  the  continuum  approach, 
which  circumvents  the  need  for  the  discrete  frac- 
ture representation,  is  the  appropriate  method  for 
investigation  of  flow  problems  in  such  media.  Val- 
uable theoretical  solutions,  describing  the  one- 
phase  and  two-phase  flow  behavior  of  fractured 
rocks  of  double  porosity,  have  been  obtained 
through  this  approach.  However,  the  assumed  for- 
mation properties,  constant  fracture  and  block  per- 
meabilities and  porosities,  and  constant  coefficient 
of  fluid  transfer  between  fractures  and  blocks, 
which  are  far  from  those  encountered  in  reality, 
make  questionable  the  use  of  these  solutions  for 
determination  of  rock  properties  for  prediction  of 
reservoir  performances.  Due  to  the  scale  of  the 
representative  elementary  volume  of  the  continu- 
um equivalent  or  to  the  details  required  by  discrete 
representatives  field  evaluation  of  the  parameters 
involved  in  the  mathematical  model  is  essentially 
impossible.  For  example,  practical  determination  of 
the  crucial  parameter  in  two-phase  continuum 
models,  characteristic  size  of  the  block,  is  not 
possible.  Furthermore,  the  continuum  approach  is 
based  on  averages  of  the  individual  fracture  and 
block  properties,  which  results  in  loss  of  informa- 
tion. As  a  consequence,  significant  flow  phenom- 
ena cannot  be  revealed  by  continuum  models.  This 
is  exemplified  by  a  flow  problem  of  gas-water 
displacement  in  a  fracture  network.  (See  also  W90- 
1 1361)  (Author's  abstract) 
W90- 11385 


RELATION  BETWEEN  CONCEALED  FAULTS 
AND  GROUND  WATER  QUALITY  IN  A  CAR- 
BONATE AQUIFER  SYSTEM,  BRUNSWICK, 
GEORGIA,  U.SA. 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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FIELD  05B,  02F,  07A06INVESTIGATIVE  AP- 
PROACH FOR  A  CONTAMINATED  BEDROCK 
AQUIFER  IN  NEW  ENGLAND,  USA. 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11387 


HYDRAULIC  FRACTURING  DURING  BASIN 
SCALE  FLUID  MIGRATION:  AN  INTEGRAT- 
ED APPROACH. 

Institut  Francais  du  Petrole,  Rueil-Malmaison. 
B.  Doligez,  J.  Burrus,  and  P.  Ungerer. 
IN:  Proceedings  of  the  Fourth  Canadian/Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  251-259,  11  fig,  42  ref,  append. 

Descriptors:  "Compaction,  'Fracture  permeability, 
*Geohydrology,  'Geologic  fractures,  'Ground- 
water movement,  'Hydraulic  fracturing,  'Oil  mi- 
gration, Darcys  law,  Fluid  mechanics,  Hydrocar- 
bons, Numerical  analysis,  Permeability,  Sedimenta- 
ry basins,  Sedimentation. 

The  understanding  of  migration  and  accumulation 
of  hydrocarbons  in  sedimentary  basins  requires  a 
good  understanding  of  numerous  phenomena, 
among  which  is  the  hydrodynamics  of  those 
basins.  An  integrated  numerical  model  is  used 
which  reconstructs  through  time  and  at  a  basin 
scale  the  various  physical  and  chemical  phenom- 
ena pertaining  to  the  formation  of  hydrocarbon 
accumulations  in  a  sedimentary  basin,  namely:  sedi- 
mentation, thermics,  compaction,  fluid  mechanics, 
hydrocarbon  maturation,  and  migration.  In  par- 
ticular, the  fluid  flow  is  described  using  Darcy's 
law  coupled  with  the  law  of  effective  stress.  This 
enables  description  of  the  compaction-driven  fluid 
flow,  and  the  development  of  over-pressures.  In 
addition,  hydraulic  fracturing  is  taken  into  ac- 
count, because  the  permeability  is  increased  if  the 
pressure  becomes  higher  than  a  fracturing  thresh- 
old. The  model  has  been  used  to  investigate  the 
permeability  of  faults  and  to  characterize  the  effect 
of  hydraulic  fracturing.  A  first  case  study,  situated 
in  the  northern  North  Sea,  shows  that,  at  a  basin 
scale,  the  permeability  of  the  major  normal  faults 
controls  the  pressure  pattern  and  the  movements  of 
the  fluids.  At  a  reservoir  scale,  hydraulic  fractur- 
ing appears  to  be  one  of  the  main  factors  which 
controls  primary  migration.  A  second  case  study, 
located  in  the  Gulf  of  Lions  (northwest  Mediterra- 
nean), shows  the  effect  on  the  geopressures  of  the 
deposition  of  a  thick  evaporitic  sequence.  (See  also 
W90-1 1361)  (Author's  abstract) 
W90- 11388 


POROELASTIC  RESPONSE  OF  DUAL  POROS- 
ITY MEDIA. 

D.  Elsworth. 

IN:  Proceedings  of  the  Fourth  Canadian/ Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  260-266,  6  fig,  1  tab,  10  ref.  Engineering 
Foundation  grant  no.  RI-A-86-13. 

Descriptors:  'Elastic  properties,  'Geohydrology, 
'Geologic  fractures,  'Pore  pressure,  'Porous 
media,  Compressibility,  Diffusion,  Drainage,  Per- 
meability, Porosity,  Water  transfer. 

A  conceptual  framework  has  been  developed  to 
evaluate  the  pore  pressure  generation  and  dissipa- 
tion behavior  of  porous-fractured  media  in  the 
absence  of  solid  grain  compressibility  effects.  The 
aggregated  physical  response  is  determined  from  a 
macro-mechanical  model  requiring  knowledge  of 
fracture  geometry,  permeabilities  and  stiffnesses 
with  corresponding  modulii  and  permeabilities  re- 
quired for  the  porous  blocks.  Fluid  transfer  be- 
tween the  porous  blocks  and  the  surrounding  frac- 
tures is  accommodated  through  an  analytical  trans- 
fer term  accounting  for  the  true  nature  of  the 
transient  exchange.  Comparison  of  this  transfer 
function  with  results  for  a  less  comprehensive 
linear  transfer  term  indicates  the  importance  of 
accurately  describing  fluid  depletion  rate.  This 
factor  is  most  important  as  block  size,  and  hence 
drainage  or  diffusion  length,  increases  and  as  the 
permeability  ratio  of  the  fissures  to  the  porous 
medium  increases.  (See  also  W90- 11361)  (Author's 
abstract) 
W90- 11389 


SIMULATION  OF  CONVECTIVE  CONTAMI- 
NANT MOVEMENT  FROM  A  NUCLEAR 
WASTE  VAULT  THROUGH  A  DOMESTIC 
WELL  TO  THE  SURFACE. 

For  primary  bibliographic  entry  see  Field  5B. 
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MEASUREMENT  AND  SIMULATION  OF 
HEAT  TRANSPORT  IN  ROCKS  AT  A  SITE  IN 
THE  RHENISH  MASSIF,  FRG. 

Giessen  Univ.  (Germany,  F.R.).  Dept.  of  Geology. 
B.  Sanner,  and  D.  R.  Brehm. 

IN:  Proceedings  of  the  Fourth  Canadian/ Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  279-283,  8  fig,  12  ref. 

Descriptors:  'Fracture  permeability,  'Geohydro- 
logy, 'Geologic  fractures,  'Geothermal  studies, 
'Groundwater  movement,  'Heat  transfer,  'Model 
studies,  'Thermal  water,  Convection,  Diffusion, 
Field  tests,  Heat  exchangers,  Numerical  analysis, 
Temperature  effects,  Three-dimensional  model. 

Following  development  of  techniques  for  utilizing 
heat  in  the  uppermost  50  m  of  the  earth's  crust  for 
space  heating  using  ground-coupled  heat  pumps, 
investigations  were  carried  out  to  assess  the  heat 
transport  process  in  the  ground.  Heat  extraction 
and  the  resulting  earth  temperatures  were  moni- 
tored for  nearly  three  years  at  a  test  site  in  the 
Rhenish  Massif,  Germany.  A  two-dimensional, 
horizontal-cut  sample  calculation  with  a  constant 
brine  temperature  was  used  to  estimate  the  influ- 
ence of  the  flowing  groundwater  on  the  shape  of 
the  resulting  thermal  anomaly.  The  slight  elonga- 
tion of  the  isotherms  indicated  the  small  influence 
of  the  convective  component  of  heat  transfer.  A 
computer  model  has  been  developed  to  simulate 
transient  heat  transport  by  diffusion  and  convec- 
tion. At  this  early  stage  of  the  investigations  the 
process  of  heat  transport  at  the  described  site  could 
be  reproduced  with  sufficient  accuracy  by  applica- 
tion of  the  numerical  model  with  straightforward 
input  parameters  and  boundary  conditions.  Due  to 
the  geological  and  hydrological  situation,  diffusive 
heat  transport  strongly  dominates  the  system.  This 
three-dimensional  finite  difference  model  was  vali- 
dated against  analytical  solutions,  results  from 
other  models,  and  the  field  data,  and  thus  the 
results  from  the  field  tests  may  be  of  value  in  other 
areas.  (See  also  W90-1 1361)  (Fish-PTT) 
W90- 11391 


ROLE  OF  BEDROCK  GROUND  WATER  IN 
THE  INITIATION  OF  DEBRIS  FLOWS  AND 
SUSTAINED  POST-FLOW  STREAM  DIS- 
CHARGE. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2J. 
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PORE  WATER  PRESSURE  VARIATIONS 
CAUSING  SLIDE  VELOCITIES  AND  ACCEL- 
ERATIONS OBSERVED  IN  A  SEASONALLY 
ACTIVE  LANDSLIDE. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Physical  Geography. 

P.  M.  B.  Van  Genuchten,  and  H.  De  Rijke. 
Earth  Surface  Processes  and  Landforms  ESPLDB, 
Vol.  14,  No.  6/7,  p  577-586,  November  1989.  7  fig, 
6  ref. 

Descriptors:  'Diurnal  variation,  'Groundwater 
movement,  'Interstitial  water,  'Landslides,  'Pore 
pressure,  'Rock  mechanics,  'Soil  water,  Clays, 
Evapotranspiration,  Geohydrology,  Precipitation, 
Soil  properties. 

Individual  block  displacements,  continuously  re- 
corded in  spring  1987  in  a  landslide  in  the  French 
Alps,  are  strongly  affected  by  rain  and  dry  spells. 
Observed  pore  water  pressure  rises  did  not  induce 
catastrophic  sliding,  although  while  sliding  contin- 
ued pore  water  pressures  decreased.  A  viscous 
component  alone  cannot  explain  this  behaviour:  It 
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s  assumed  that  real  mean  pore  pressures  on  the  slip 
>lane  vary  less  than  observed  and  that  variations  in 
he  strength  characteristics  of  the  material  com- 
pensate for  the  effects  of  these  variations.  Changes 
n  strength  characteristics  are  attributed  to  the 
nany  stones  and  till  clots  at  either  side  of  the  slip 
slane.  These  alter  position  relative  to  each  other  as 
i  result  of  the  displacements  which  causes  chang- 
ng  frictions.  Continuous  recording  of  the  moving 
)locks  revealed  a  stick-slip  pattern;  displacement 
xxurs  in  small  steps.  It  was  concluded  from  accel- 
sration  in  movement  as  a  direct  response  to  pre- 
:ipitation,  that  movement  of  the  blocks  is  caused 
>y  an  increase  in  pore  pressure  at  the  slip  plane 
esulting  from  water  inflow.  Restabilization  of  the 
jlocks  is  dependent  on  the  roughness  of  the  slip 
ilanes.  A  diurnal  variation  in  slide  rate  was  ob- 
erved  resulting  from  the  diurnal  variance  in  eva- 
X)transpiration.  It  is  concluded  from  the  unrealisti- 
:ally  small  forces  necessary  for  the  observed  accel- 
irations  in  movement  of  the  blocks,  that  a  viscous 
;omponent  plays  a  role  in  the  movement  mecha- 
usm.  A  15  mm  thick  viscous  slip  zone  found  in  a 
ample  taken  from  the  slip  plane  underlies  this 
inclusion.  (Author's  abstract) 
(V9O-11430 


TYDROLOGY  OF  METEORIC  D1AGENESIS: 

RESIDENCE  TIME  OF  METEORIC  GROUND 

iVATER  IN  ISLAND  FRESH-WATER  LENSES 

MTH  APPLICATION  TO  ARAGONITE-CAL- 

3TE  STABILIZATION  RATE  IN  BERMUDA. 

Jniversity  of  South  Florida,  Tampa.  Dept.  of  Ge- 

)logy. 

1  L.  Vacher,  T.  O.  Bengtsson,  and  L.  N. 

'lummer. 

jeological       Society       of      America       Bulletin 

3UGMAF,  Vol.  102,  No.  2,  p  223-232,  February 

1990.  7  fig,  43  ref. 

Descriptors:  *Bermuda,  *Diagenesis,  'Freshwater 
enses,  'Geochemistry,  *Geohydrology,  'Ground- 
water movement,  'Water  chemistry,  Aragonite, 
Dalcite,  Interstitial  water,  Mathematical  equations, 
?orosity. 

rhe  average  age  of  ground  water  that  discharges 
it  the  shoreline  from  an  island  fresh-water  lens  is 
:qual  to  the  volume  of  ground  water  in  the  lens 
livided  by  the  total  recharge  to  the  island.  This 
sland-average  resistance  time,  t,  is  easily  calculat- 
:d  by  Dupuit-Ghyben-Herzberg  analysis  (DGH). 
from  estimates  of  the  controlling  variables  (re- 
;harge,  hydraulic  conductivity,  and  porosity),  it  is 
jstimated  that  t  is  usually  on  the  order  of  1  to  a 
ew  tens  of  years  in  fresh-water  lenses  of  small 
'width  on  the  order  of  100  to  a  few  thousand 
neters),  strip  islands  where  calcarenite  is  undergo- 
ng  easy  diagenesis.  Lateral  variation  in  interstitial 
/elocity  and  distribution  of  ground-water  age 
•vithin  the  lens  can  be  calculated  from  an  approxi- 
mately theory  using  DGH  potentials  and  an  as- 
iumption  that  discharge  is  uniformly  distributed 
tvith  depth.  Results  are  within  a  few  percent  of 
those  from  rigorous  flow-net  construction.  Veloci- 
:ies  range  laterally  through  two  orders  of  magni- 
tude. Contours  of  ground-water  age  are  nearly 
horizontal  over  most  of  the  lens;  at  a  depth  of 
ibout  40  percent  of  the  depth  to  the  interface,  the 
jround-water  age  t/2,  and  it  equals  t  at  about  60 
percent  of  the  depth  of  the  interface.  Flow-net 
construction  shows  that  velocities  are  greatest  at 
the  water  table  and  decrease  rapidly  downward  to 
the  value  given  by  DGH.  Representative  velocities 
halfway  between  the  ground-water  flow  divide 
and  the  shoreline  are  10  to  100  m/yr  in  these 
islands.  Application  of  these  calculation  proce- 
dures to  Bermuda  led  to  a  revised  estimate  of 
ground-water  age  for  water  samples  that  have  been 
used  to  estimate  the  rate  of  aragonite-to-calcite 
transformation  in  the  fresh  water  lens  of  that 
island.  This  rate  is  an  order  of  magnitude  less  than 
that  in  lens  of  Holocene  oolitic  cays  of  the  Baha- 
mas. The  ratio  of  stabilization  rate  to  amount  of 
aragonite  appears  to  be  about  the  same  in  the  two 
setting.  The  value  of  the  ratio  implies  a  half-life  of 
6000  to  7000  years  for  aragonite-to-calcite  transfor- 
mation in  these  lens.  (Author's  abstract) 
W90- 11439 


ACTIVE  CIRCULATION  OF  SALINE  GROUND 
WATERS  IN  CARBONATE  PLATFORMS:  EVI- 
DENCE FROM  THE  GREAT  BAHAMA  BANK. 

Bristol  Univ.  (England).  Dept.  of  Geography. 
F.  F.  Whitaker,  and  P.  L.  Smart. 
Geology  GLGYBA,  Vol.   18,  No.  3,  p  200-203, 
March  1990.  6  fig,  21  ref. 

Descriptors:  'Bahamas,  'Diagenesis,  'Geohydro- 
logy,  'Groundwater  movement,  'Hydraulic  head, 
•Hydraulic  properties,  'Saline  groundwater,  'Sa- 
linity currents,  'Water  circulation,  Karst  hydrolo- 
gy, Saline  water  systems,  Water  currents. 

Measurements  of  salinity,  temperature,  and 
groundwater  discharges  within  the  Great  Bahama 
Bank  provide  evidence  of  active  circulation  of 
near-normal  ocean  water  beneath  North  Andros 
Island.  Elevated  salinity  waters  (38-42%)  derived 
by  density  reflux  from  the  Great  Bahama  Bank 
flow  eastward  beneath  the  island  and  mix  with 
normal  salinity  cold  groundwaters  (19-20  C)  from 
deeper  than  250  m  in  the  adjacent  oceans.  East  to 
west  flow  of  water  from  the  Straits  of  Florida  may 
be  driven  by  head  differences  generated  by  the 
Florida  Current,  which  impinges  on  the  western 
margins  of  the  platform.  Alternatively,  density  dif- 
ferences between  the  reflux  and  Tongue  of  the 
Ocean  sea  waters  may  cause  more  local  circulation 
on  the  eastern  flanks.  Because  the  Bahamas  are 
karstified  and  cavernous  to  depth  (as  evidenced  by 
drillers's  reports  of  bit  drops  and  loss  of  circulation 
to  depths  of  3000  m),  such  relatively  small  differ- 
ences in  hydraulic  head  may  be  sufficient  to  cause 
net  eastward  movement  of  ground  water.  These 
flows  have  important  diagenetic  implications,  par- 
ticularly in  the  explanation  of  pervasive  secondary 
dolomitization  widely  reported  at  shallow  depths 
in  the  Bahamas.  (Author's  abstract) 
W90- 11440 


GEOCHEMICAL  PROCESSES  CONTROLLING 
SELENIUM  IN  GROUND  WATER  AFTER 
MINING,  POWDER  RIVER  BASIN,  WYO- 
MING, U.S.A. 

Geological  Survey,  Cheyenne,  WY. 

For  primary  bibliographic  entry  see  Field  2K. 

W90- 11452 


DRAWDOWNS  FOR  CONSTANT-DISCHARGE 
ONE-DIMENSIONAL  LEAKY  AQUIFER. 

Florida  Univ.,  Gainesville.  Dept.  of  Civil  Engi- 
neering. 
L.  H.  Motz. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  456-461,  1990. 
1  fig,  16  ref. 

Descriptors:  'Drawdown,  'Flow  discharge, 
'Groundwater  movement,  'Leaky  aquifers, 
'Mathematical  analysis,  Aquifer  characteristics, 
Canals,  Line  sinks,  Mathematical  models,  Pumping 
tests. 

One-dimensional  horizontal  flow  in  a  semi-infinite 
aquifer  can  be  described  in  terms  of  mathematical 
solutions  that  relate  the  drawdown  and  flow  rate 
to  aquifer  parameters.  Solutions  exist  for  both 
leaky  and  nonleaky  aquifers  for  boundary  condi- 
tions that  include  constant  discharge  and  constant 
drawdown  cases.  A  new  non-steady-state  solution 
was  developed  for  the  leaky  aquifer  constant-dis- 
charge boundary  condition.  The  solution  can  be 
used  to  calculate  aquifer  drawdowns  due  to  dis- 
charge into  a  line  sink  as  a  function  of  the  aquifer 
parameters  transmissivity,  leakance,  storage  coeffi- 
cient, and  distance  from  the  line  sink  and  time 
since  the  discharge  began.  The  solution  is  in  the 
form  of  exponential  and  complementary  error 
functions,  and  the  polynomial  approximation  to  the 
solution  is  easier  to  use,  computationally,  than  an 
existing  integral-form  solution  that  requires  numer- 
ical integration.  As  an  example,  the  equation  could 
be  used  to  analyzed  the  results  of  a  canal  pumping 
test.  In  this  application,  the  aquifer  parameters 
could  be  determined  by  analyzing  transient  draw- 
downs that  resulted  from  abruptly  lowering  the 
canal  water  level  by  means  of  a  constant  pumping 
rate  in  a  canal  that  incised  a  confined  leaky  aquifer. 
(Rochester-PTT) 
W90-115O0 


RATES  OF  MICROBIAL  METABOLISM  IN 
DEEP  COASTAL  PLAIN  AQUIFERS. 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

F.  H.  Chapelle,  and  D.  R.  Lovley. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  6,  p  1865-1874,  June  1990. 
6  fig,  3  tab,  42  ref. 

Descriptors:  'Bacterial  physiology,  'Coastal 
aquifers,  'Geochemistry,  'Metabolism,  'Microbio- 
logical studies,  'Sediments,  'South  Carolina,  Ace- 
tates, Biochemistry,  Carbon  dioxide,  Coastal 
plains,  Glucose,  Organic  carbon. 

Rates  of  microbial  metabolism  in  deep  anaerobic 
aquifers  of  the  Atlantic  coastal  plains  of  South 
Carolina  were  investigated  by  both  microbiologi- 
cal and  geochemical  techniques.  Rates  of  2(1 4-C)- 
acetate  and  U(14-C)-glucose  oxidation  as  well  as 
geochemical  evidence  indicated  that  metabolic 
rates  are  faster  in  the  sandy  sediments  composing 
the  aquifers  than  in  the  clayey  sediments  of  the 
confining  layers.  In  the  sandy  aquifer  sediments, 
estimates  of  the  rates  of  C02  production  (mmol  of 
C02/L/yr)  based  on  the  oxidation  of  2(14-C)- 
acetate  were  0.0094  to  0.24  for  the  Black  Creek 
aquifer,  0.011  for  the  Middendorfer  aquifer,  and 
<  0.00007  for  the  Cape  Fear  aquifer.  These  esti- 
mates were  at  least  2  orders  of  magnitude  lower 
than  previously  published  estimates  that  were 
based  on  the  accumulation  of  C02  in  laboratory 
incubations  of  similar  deep  subsurface  sediments. 
In  contrast,  geochemical  modelling  of  groundwat- 
er chemistry  changes  along  aquifer  flowpaths  gave 
rate  estimates  that  ranged  from  0.0004  to  0.000006 
mmol  C02/L/yr.  The  age  of  these  sediments  (ca. 
80  million  years)  and  their  organic  carbon  content 
suggest  that  average  rates  of  C02  production 
could  have  been  no  more  than  0.0004  mmol/L/yr. 
Thus,  laboratory  incubations  may  greatly  overesti- 
mate the  in  situ  rates  of  microbial  metabolism  in 
deep  subsurface  environments.  This  has  important 
implications  for  the  use  of  laboratory  incubations 
in  attempts  to  estimate  biorestoration  capacities  of 
deep  aquifers.  The  rate  estimates  from  geochemical 
modeling  indicate  that  deep  aquifers  are  among  the 
most  oligotrophic  aquatic  environments  in  which 
there  is  ongoing  microbial  metabolism.  (Author's 
abstract) 
W90- 11526 


DEMONSTRATING  ENDUCED  RECHARGE. 

Caswell,  Eichler  and  Hill,  Inc.,  West  Topsham, 

VT. 

B.  Caswell. 

Water  Well  Journal  WWJOA9,  Vol.  44,  No.  3,  p 

44-47,  March  1990.  4  fig. 

Descriptors:  'Bank  infiltration,  'Groundwater 
management,  'Groundwater  movement,  'Ground- 
water recharge,  'Induced  infiltration,  'Pumping 
tests,  Drawdown,  Glacial  aquifers,  Municipal 
water,  New  England,  Streams. 

Positioning  a  well  so  that  pumping  induces  water 
to  flow  from  a  stream  to  the  well  is  a  common 
hydraulic  procedure.  Induced  recharge  is  impor- 
tant in  New  England,  where  major  aquifers  are 
often  isolated  patches  of  glacial  sand  and  gravel, 
too  small  in  surface  area  to  absorb  much  recharge 
from  precipitation.  An  example  is  given  of  the 
variety  of  technical  information  used  to  determine 
the  possibility  for  induced  recharge  in  a  proposed 
municipal  well  site.  The  hydraulic  and  water  qual- 
ity data  showed  that  stream  water  was  not  induced 
into  the  aquifer  during  the  pumping  period.  The 
sand  and  gravel  aquifer  had  an  unusually  high 
transmissivity  of  >  200,000  gallons/day/foot, 
which  resulted  in  a  cone  of  depression  that  ex- 
tended over  most  of  the  length  of  the  esker.  This 
contributed  to  the  lack  of  water  movement,  along 
with  the  small  pumping  rate  due  to  well  construc- 
tion problems  and  significant  recharge  from  pre- 
cipitation. It  was  concluded  that  drawdown  would 
eventually  induce  surface  water  into  the  aquifer 
through  the  sandy  sediments  of  the  stream  bed. 
(Miller-PTT) 
W90- 11603 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

DISSOLVED  OXYGEN  AND  METHANE  IN 
WATER  BY  A  GC  HEADSPACE  EQUILIBRA- 
TION TECHNIQUE. 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5A. 

W9O-11610 


LAGRANGIAN-EULERIAN  METHOD  WITH 
ZOOMABLE  HIDDEN  FTNE-MESH  AP- 
PROACH TO  SOLVING  ADVECTION-DISPER- 
SION  EQUATIONS. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-11642 


studies,  'Porous  media,  'Saturated  flow,  Varied 
flow. 

The  problem  of  saturated  flow  in  a  porous  medium 
with  hydraulic  conductivity  which  fluctuates  lo- 
cally about  a  mean  value  was  examined.  The  flow 
is  unsteady  but  gradually  or  slowly  varying,  i.e., 
the  correlation  length  of  head  fluctuations  is  con- 
siderably larger  than  the  correlation  length  of  hy- 
draulic-conductivity fluctuations.  The  equations 
which  must  be  satisfied  by  the  effective  conductiv- 
ity tensor  were  derived  under  general  conditions 
using  a  method  of  volume  averaging  and  spatial 
moments.  The  generality  of  the  derived  equations 
was  shown  by  replicating  some  known  results. 
(Author's  abstract) 
W90- 11648 


For  primary  bibliographic  entry  see  Field  5B. 
W90-11655 


SOLUTE  TRANSPORT  IN  AGGREGATED 
MEDIA:  AGGREGATE  SIZE  DISTRIBUTION 
AND  MEAN  RADII. 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11656 


CONTAMINATION    OF    WELLS    BY    PESTI- 
CIDES AND  NITRATE. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-11741 
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EXPLICIT  MONTE  CARLO  SIMULATION 
HEAD  MOMENT  ESTIMATES  FOR  STOCHAS- 
TIC CONFINED  GROUNDWATER  FLOW. 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

L.  Jones. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  6,  p  1145-1153,  June  1990.  2  fig,  7  tab,  19  ref. 

Descriptors:  'Groundwater  management, 

'Groundwater  movement,  'Model  studies,  'Monte 
Carlo  method,  'Pumping  rates,  Confined  ground- 
water, Head  moment  estimates,  Mathematical 
models. 

A  methodology  was  developed  for  expressing  the 
head  moment  estimates  as  explicit  functions  of  the 
pumping  rates  for  confined  groundwater  flow  with 
parameter  uncertainty.  The  technique  combined  a 
single  Monte  Carlo  simulation  (MCS)  and  the  sta- 
tistical moment  estimators  to  express  the  mean 
head  estimate  as  an  explicit  linear  function  of  the 
pumping  rates  and  the  head  variance  estimate  as  an 
explicit  quadratic  function  of  the  pumping  rates. 
With  a  change  in  the  pumping  rates,  instead  of 
again  applying  MCS,  the  MCS  head  moment  esti- 
mates can  be  found  from  the  explicit  equations 
with  trivial  computational  effort.  The  results  were 
limited  to  systems  where  the  dependent  variable 
can  be  expressed  as  a  linear  function  of  the  control 
variable.  A  simulation  example  was  presented  for 
steady  confined  groundwater  flow,  with  the  trans- 
missivity  treated  as  a  spatially  correlated,  lognor- 
mally  distributed  random  variable.  The  explicit 
MCS  head  moment  estimates  were  also  used  in  a 
simple  management  model  for  dewatering  under 
parameter  uncertainty.  The  objective  was  to  mini- 
mize the  total  pumping,  while  meeting  constraints 
on  the  probability  of  the  head  exceeding  an  upper 
bound  at  the  control  nodes.  The  explicit  MCS  head 
moment  estimates  and  a  Gaussian  assumption  for 
the  head  distribution  were  used  in  a  chance  con- 
straint formulation  to  express  the  head  level  con- 
straints as  explicit  functions  of  the  pumping  rates. 
Solution  of  the  management  model  required 
modest  computational  effort  due  to  the  explicit 
nature  of  the  head  level  constraints.  Also  examined 
was  the  effect  on  the  optimal  solution  of  the  man- 
agement model  of  changes  in  the  acceptable  proba- 
bility of  exceeding  the  head  upper  bound,  changes 
in  the  number  of  samples  used  for  the  explicit  MCS 
head  moment  estimates,  and  the  Gaussian  assump- 
tion for  the  head  distribution.  (Author's  abstract) 
W90-11643 


ONE-DIMENSIONAL  SOLUTE  TRANSPORT 
IN  POROUS  MEDIA  WITH  PARTIAL  WELL- 
TO-WELL  RECIRCULATION:  APPLICATION 
TO  FIELD  EXPERIMENTS. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11647 


EFFECTIVE  HYDRAULIC  CONDUCTIVITY 
FOR  GRADUALLY  VARYING  FLOW. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  K.  Kitanidis. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  6,  p  1197-1208,  June  1990.  5  fig,  26  ref, 
append.  NSF  Grant  EET  87-16585. 

Descriptors:  'Groundwater  movement,  'Hydrau- 
lic conductivity,  'Mathematical  models,  'Model 


COUPLED  SATURATED-UNSATURATED 

QUASILINEARIZED  STEADY  STATE  FLOWS 
FROM  BURIED  AND  SURFACE  CAVITIES. 

Auckland  Univ.  (New  Zealand).  Dept.  of  Engi- 
neering Science. 

For  primary  bibliographic   entry   see  Field   2G 
W90-11649 


THERMOHYDROLOGIC  CONDITIONS  NEAR 
HIGH-LEVEL  NUCLEAR  WASTES  EM- 
PLACED  IN  PARTIALLY  SATURATED  FRAC- 
TURED TUFF:  I.  SIMULATION  STUDIES 
WITH  EXPLICIT  CONSIDERATION  OF  FRAC- 
TURE EFFECTS. 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 11651 


THERMOHYDROLOGIC  CONDITIONS  NEAR 
HIGH-LEVEL  NUCLEAR  WASTES  EM- 
PLACED  IN  PARTIALLY  SATURATED  FRAC- 
TURED TUFF:  II.  EFFECTIVE  CONTINUUM 
APPROXIMATION. 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 11652 


STREAM  DEPLETION  BY  CYCLIC  PUMPING 
OF  WELLS. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 
and  Environmental  Engineering. 
R.  B.  Wallace,  Y.  Darama,  and  M.  D.  Annable. 
Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  6,  p  1263-1270,  June  1990.  11  fig,  4  tab,  9  ref. 

Descriptors:  'Pumping,  'Streamflow  depletion, 
•Surface-groundwater  relations,  'Well  pumping, 
Aquifers,  Mathematical  equations. 

The  rate  of  stream  depletion  caused  by  cyclic 
pumping  from  a  well  located  in  a  connecting 
groundwater  aquifer  was  studied.  Equations  were 
developed  by  applying  superposition  principles  to 
analytical  solutions  for  steady,  continuous  pump- 
ing. Dimensionless  plots  based  on  these  equations 
were  developed;  one  for  dimensionless  volume  of 
stream  depletion  over  a  pumping  cycle  and  an- 
other for  maximum  rate  of  stream  depletion  at  a 
practical  state  of  dynamic  equilibrium.  These  plots 
provided  a  way  to  determine  quickly  the  time  at 
which  a  practical  state  of  dynamic  equilibrium  was 
reached  and  the  error  in  stream  depletion  rates 
produced  by  neglecting  the  nonuniform  pumping 
rate  within  a  pumping  cycle.  Analysis  showed  that 
the  volume  of  stream  depletion  over  a  cycle  ending 
at  time  t,  was  the  same  as  the  volume  of  stream 
depletion  between  the  start  of  pumping  and  time  t 
by  a  single  period  of  pumping.  Analysis  also 
showed  that,  under  some  circumstances,  approxi- 
mating the  effects  of  cyclic  pumping  by  a  steady, 
continuous  pumping  at  the  equivalent  cycle-aver- 
age rate  was  not  adequate.  (Author's  abstract) 
W90-11653 


TRANSPORT  IN  HETEROGENEOUS  POROUS 
FORMATIONS:  SPATIAL  MOMENTS,  ERGO- 
DICITY,  AND  EFFECTIVE  DISPERSION. 

Tel-Aviv  Univ.  (Israel).  Faculty  of  Engineering. 


RECHARGING  GROUND  WATER. 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
For  primary  bibliographic  entry  see  Field  4B. 
W90- 11768 


SUBCLINICAL  EFFECTS  OF  GROUNDWATER 
CONTAMINANTS:  III.  EFFECTS  OF  REPEAT- 
ED ORAL  EXPOSURE  TO  COMBINATIONS 
OF  BENZENE  AND  TOLUENE  ON  IMMUNO- 
LOGIC RESPONSES  IN  MICE. 
Utah  State  Univ.,  Logan.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11782 


GEOCHEMICAL  IMPRINT  OF  METEORIC 
DIAGENESIS  IN  HOLOCENE  OOID  SANDS, 
SCHOONER  CAYS,  BAHAMAS:  CORRELA- 
TION OF  CALCTTE  CEMENT  GEOCHEMIS- 
TRY WITH  EXTANT  GROUNDWATERS. 
Colorado  Univ.  at  Boulder.  Dept.  of  Geological 
Sciences. 

D.  A.  Budd,  and  L.  S.  Land. 
Journal  of  Sedimentary  Petrology  JSEPAK,  Vol. 
60,  No.  3,  p  361-378,  May  1990.  18  fig,  50  ref.  NSF 
grant  EAR-8001650. 

Descriptors:  'Bahamas,  'Calcite,  'Diagenesis, 
'Geochemistry,  'Geohydrology,  'Meteoric  water, 
'Soil  cement,  Aragonite,  Magnesium,  Oxygen  iso- 
topes, Sand,  Sedimentary  petrology,  Strontium. 

The  hydrological  and  hydrochemical  processes 
which  control  the  evolution  of  meteoric  calcite 
cements  and  their  parent  waters  were  studied  on 
three  small  Holocene  ooid-sand  islands  in  the 
Schooner  Cays,  Bahamas.  These  cements  have 
varied  in  abundance  through  time  and  space  due  to 
climatic  effects,  island  physiography,  hydrology, 
original  sediment  mineralogy,  and  diagenetic  rates. 
Dissolved  Mg  is  derived  solely  from  admixed  sea- 
water  or  aerosols.  The  Mg  content  of  the  cement 
(0.4-3.0  mole  %)  are  thus  a  salinity  indicator  and 
suggest  cementation  in  waters  composed  of  <  1% 
to  12%  seawater.  Dissolved  Sr  is  derived  from 
aragonite  dissolution;  thus  Sr  contents  of  the  ce- 
ments (600  to  3,700  ppm)  reflect  the  amount  of 
aragonite-to-calcite  alteration  in  the  pore  waters 
prior  to  precipitation  of  the  cements  (<  3  to  >  16 
micromoles/L/year).  Variations  in  Mg  and  Sr  con- 
tents across  cement  mosaics  reflect  long-term  tem- 
poral fluctuations  in  the  amount  of  aragonite-to- 
calcite  alteration  and  incursions  of  brackish  water. 
The  pore-water  oxygen  reservoir  is  water-buffered 
and  derived  from  meteoric  rainfall  and  seawater 
mixing,  but  is  seasonally  enriched  in  oxygen- 18  by 
evaporation.  The  gamma  oxygen- 18  values  of  the 
cements  (-3.4  to  -5.0  ppt)  reflect  the  relative  pro- 
portions of  cements  formed  during  and  immediate- 
ly after  the  rainy  season  versus  those  formed 
during  the  dry  season.  The  pore-water  carbon  is 
derived  from  organic  respiration,  atmospheric 
carbon,  and  dissolved  aragonite.  Organic  respira- 
tion dominates  the  gamma  13C  of  vadose  cements 
(-7.8  to  +1.1  ppt)  and  gamma  13C  of  phreatic 
groundwaters  (-2.2  to  -14.0  ppt).  In  contrast,  13C- 
enriched  phreatic  cements  (-1.2  to  +3.7  ppt)  re- 
flect carbon  from  dissolved  aragonite.  (Dublin- 
PTT) 
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Water  In  Soils— Group  2G 


JNSTEADY  FLOW  TO  A  NON-PENETRATING 
jUtGE  DIAMETER  WELL  IN  EXTENSIVE 
LQUIFERS. 

wing  Abdulaziz  Univ.,  Jeddah  (Saudi  Arabia). 

1.  Sen. 

fordic  Hydrology  NOHYBB,  Vol.  21,  No.  1,  p  1- 

2,  1990.  6  fig,  17ref. 

)escriptors:  'Aquifer  characteristics,  'Confined- 
^ater  wells,  'Flow  equations,  'Groundwater 
novement,  'Hydraulic  conductivity,  'Well  hy- 
Iraulics,  Confined  aquifers,  Mathematical  equa- 
ions,  Non-penetrating  wells,  Saudi  Arabia,  Stor- 
ge  coefficient,  Type  curves,  Well  function. 

ion-equilibrium  groundwater  movement  equations 
yere  written  explicitly  for  the  continuity  and  flow 
iws  in  the  case  of  a  non-penetrating  large  diame- 
er  well  discharging  from  extensively  thick  con- 
ined  porous  medium  aquifers.  The  equations  rep- 
esenting  these  laws  were  combined  together  with 
lie  Boltzmann  transformation  which  leads  to  the 
pecific  discharge  equation  within  the  aquifer, 
"ype  curve  expressions  were  obtained  with  con- 
enient  definitions  of  the  well  function  and  dimen- 
ionless  time  factor  for  a  non-penetrating  well.  The 
arms  of  these  curves  on  double  logarithmic  paper 
ppear  identical  to  the  fully  penetrating  large  di- 
meter well  type  curves  but  with  differences  in  the 
ariables  as  well  as  the  aquifer  parameters.  In  the 
on-penetrating  well  case  the  significant  aquifer 
arameters  are  the  hydraulic  conductivity  and  spe- 
ific  storage  coefficient.  The  methodology  devel- 
ped  was  applied  to  time-drawdown  data  from  a 
on-penetrating  well  in  Saudi  Arabia.  Aquifer  pa- 
imeter  determinations  can  be  obtained  through  a 
imilar  procedure  to  the  Theis  type  curve  usage. 
Author's  abstract) 
WO- 11982 


IECHARGE    ESTIMATES    FOR    THE    HAN- 
ORD  SITE  200  AREAS  PLATEAU. 

'or  primary  bibliographic  entry  see  Field  5B. 
V90-11989 


!G.  Water  In  Soils 


'ORE  PRESSURE  RESPONSE  DURING  FAIL- 
IRE  IN  SOILS. 

Jeological  Survey,  Menlo  Park,  CA. 

1  L.  Harp,  W.  G.  Wells,  and  J.  G.  Sarmiento. 
Jeological      Society      of      America      Bulletin 
IUGMAF,  Vol.  102,  No.  4,  p  428-438,  April  1990. 

2  fig,  1  tab,  9  ref. 

)escriptors:  'Landslides,  'Measuring  wasting, 
Pore  pressure,  'Slope  degradation,  'Soil  erosion, 
Soil  water,  California,  Erosion,  Infiltration,  Per- 
leability,  Piezometers,  San  Dimas  Experimental 
west,  Slopes,  Soil  porosity,  Soil  stability,  Utah, 
Wasatch  Mountains. 

"hree  experiments  were  performed  on  natural 
lopes  to  investigate  variation  of  soil  pure-water 
ressure  during  induced  slope  failure.  Two  sites  in 
le  Wasatch  Range,  Utah,  and  one  site  in  the  Sun 
>imas  Experimental  Forest  of  southern  California 
/ere  forced  to  fail  by  artificial  subsurface  irriga- 
on.  The  sites  were  instrumented  with  electronic 
iezometers  and  displacement  meters  to  record 
lduced  pore  pressures  and  movements  of  the 
lopes  during  failure.  Piezometer  records  show  a 
onsistent  trend  of  increasing  pressure  during  the 
arly  stages  of  infiltration  and  abrupt  decreases  in 
ressure  from  5  to  50  minutes  before  failure.  Dis- 
lacement  meters  failed  to  register  the  amount  of 
lovement  because  of  location  and  ineffectual  cou- 
ling  of  meter  pins  to  soil.  Observations  during  the 
xperiments  indicate  that  fractures  and  macropores 
ontrolled  the  flow  of  water  through  the  slope, 
nd  that  both  water-flow  paths  and  permeability 
/ithin  the  slopes  were  not  constant  in  space  or 
me  but  changed  continually  during  the  course  of 
lie  experiments.  (Author's  abstract) 
V90-10532 


tESISTANCE   OF   CHLORPYRIFOS   TO    EN- 
IANCED  BIODEGRADATION  IN  SOIL. 

)owElanco,  Midland,  MI.  Environmental  Chemis- 


try Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10732 


TRANSFORMATION  OF  PAHS  IN  SOIL  SYS- 
TEMS. 

Yeungnam  Univ.,  Gyongsan  (Republic  of  Korea). 
Dept.  of  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10773 


COMBINING  LABORATORY  AND  FIELD 
MEASUREMENTS  TO  DEFINE  THE  HY- 
DRAULIC  PROPERTIES  OF  SOIL. 

Department  of  Scientific  and  Industrial  Research, 

Palmerston  North  (New  Zealand).  Div.  of  Plant 

Physiology. 

B.  E.  Clothier,  and  K.  R.  J.  Smettem. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  2,  p  299-304,  March/ April  1990.  6  fig, 

2  tab,  22  ref. 

Descriptors:  'Diffusivity,  'Flow  characteristics, 
'Groundwater  movement,  'Saturated  flow,  'Soil 
properties,  'Soil  water,  'Unsaturated  flow,  Data 
acquisition,  Field  tests,  Hydraulic  conductivity, 
Hydraulic  properties,  In  situ  tests,  Pore  size,  Satu- 
ration, Soil  porosity. 

In  situ  field  experiments  and  laboratory  determina- 
tion are  presented  on  the  saturated  and  unsaturated 
flow  properties  of  two  contrasting  soils.  Field 
measurements  were  obtained  with  ponded  rings  or 
disc  permeameters  of  different  radii.  A  pressure- 
transient  outflow  technique  was  used  in  the  labora- 
tory on  undisturbed  cores.  The  soil  water  diffusi- 
vity function  from  this,  when  integrated,  provides 
a  good  rendition  of  the  growth  of  the  field-meas- 
ured sorptivity  as  the  surface  potential  approaches 
zero.  The  undisturbed  wetting  hydraulic  conduc- 
tivity from  the  cores  of  both  soils  merge  neatly 
with  the  near-saturated  field  results.  One  soils  from 
within  the  herbicide  strip  of  an  apple  orchards  had 
a  smoothly  continuous  hydraulic  conductivity  be- 
fitting its  texture.  However,  the  hydraulic  conduc- 
tivity of  the  other  soil,  from  a  dairy  pasture,  dis- 
played a  matrix-macropore  dichotomy  due  to  its 
high  level  of  soil  floral  and  faunal  activity.  Here,  a 
mean  pore  size  weighted  for  unsaturated  flow, 
when  the  surface  potential  <  -100  mm,  was  17 
+  /-4  microm.  For  ponded  infiltration,  this 
changed  abruptly  to  2.2  +  /-0.6  mm.  Large  and 
connected  macropores  caused  the  hydraulic  con- 
ductivity to  change  three  orders  of  magnitude  as 
surface  potential  went  from  -100  mm  to  zero.  (Au- 
thor's abstract) 
W90-10817 


TEMPERATURE  VARIATIONS  EFFECT  ON 
FIELD-MEASURED  INFILTRATION. 

Agricultural     Research    Service,     Phoenix,    AZ. 

Water  Conservation  Lab. 

D.  B.  Jaynes. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  2,  p  305-312,  March/ April  1990.  4  fig, 

1  tab,  25  ref,  append. 

Descriptors:  'Flow  rates,  'Infiltration,  'Infiltra- 
tion rate,  'Soil  temperature,  'Soil  water,  Diurnal 
variation,  Hydraulic  conductivity,  Irrigation 
canals,  Leakage,  Mathematical  models,  Model 
studies,  Soil  saturation,  Temperature. 

Infiltration  rate  and  soil  temperature  were  meas- 
ured during  a  5-day  period  in  a  6.1  by  6.1  m  field 
plot  ponded  with  approximately  40  mm  of  water. 
The  infiltration  rate  varied  during  a  24-hour 
period,  with  a  maximum  of  approximately  1700 
hours  and  a  minimum  at  about  0700  hours  every 
day.  Variations  in  infiltration  rate  approached  30% 
of  the  mean  rate  (14.5  to  26.9  mm/hour)  and 
followed  the  variations  of  temperature  at  the  soil 
surface.  Temperatures  at  the  water-soil  interface 
varied  from  14.9  to  31.5  C,  with  a  maximum 
change  during  a  24-hour  period  of  15.7  C.  A 
conceptual  model  was  proposed  to  account  for  the 
observed  fluctuations  in  infiltration  rate.  The 
model  proposed  a  hydraulically  restricting  surface 
layer,  overlying  an  unsaturated  subsoil  of  greater 
permeability.  Changes  in  the  hydraulic  conductivi- 


ty of  the  surface  layer,  reflecting  changes  in  the 
water  viscosity  in  response  to  diurnal  temperature 
changes,  caused  the  infiltration  rate  to  vary 
throughout  the  day.  A  numerical  model  was  con- 
structed and  used  to  demonstrate  that  the  concep- 
tual model  could  explain  most  of  the  observed 
behavior  at  this  site.  Ramifications  of  temperature 
dependent  infiltration  affect  infiltration  and  hy- 
draulic conductivity  measurements,  leakage  from 
irrigation  canals,  and  performance  of  rapid  infiltra- 
tion basins.  (Author's  abstract) 
W90-10818 


MODELING  SOLUBLE  CHEMICAL  TRANS- 
FER TO  RUNOFF  WITH  RAINFALL  IMPACT 
AS  A  DIFFUSION  PROCESS. 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10819 


TRANSFER  FUNCTION  MODEL  OF  FIELD- 
SCALE  SOLUTE  TRANSPORT  UNDER  TRAN- 
SIENT WATER  FLOW. 

California  Univ.,  Riverside. 

W.  A.  Jury,  J.  S.  Dyson,  and  G.  L.  Butters. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  2,  p  327-332,  March/ April  1990.  6  fig, 

15  ref. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Path  of  pollutants,  'Soil  water,  'Solute  trans- 
port, Dispersion,  Flow  rates,  Hydrologic  budget, 
Leaching,  Rainfall,  Simulation  analysis,  Water 
storage. 

Simulation  of  transient  solute  transport  under  field 
conditions  has  been  limited  by  the  requirement  that 
the  local  water  velocities  must  be  represented  ex- 
plicitly by  a  hydrologic  model.  This  requirement 
can  be  avoided  by  using  a  solute  transfer  function 
model  to  characterize  solute  dispersion  explicitly 
in  terms  of  field  scale  or  area-averaged  water  flow 
past  a  depth  of  interest.  The  model  is  constructed 
by  assuming  that  the  solute  travel  time  probability 
density  function  to  a  depth  of  interest,  is  an  invar- 
iant property  of  the  soil  when  expressed  as  a 
function  of  cumulative  drainage,  except  for  differ- 
ences in  water  storage  volume  at  the  time  the 
solute  is  applied.  Both  water  storage  and  water 
flux  at  the  field  scale  may  be  calculated  by  the 
water  balance  equation,  provided  that  a  relation- 
ship can  be  developed  between  water  flux  at  depth 
z  and  water  storage  volume  from  z  equals  0  to  z. 
The  model  is  illustrated  by  simulating  transient 
area-averaged  solute  concentrations  as  a  function 
of  time,  both  for  a  field  experiment  involving 
chemical  leaching  under  rainfall,  and  for  a  hypo- 
thetical process  involving  sinusoidal  water  input 
and  time-dependent  solute  input  concentrations. 
The  model  preserves  mass  balance  and  produces  a 
good  representation  of  the  field  data  using  inde- 
pendently measured  parameters  to  calibrate  the 
transfer  function  and  hydrologic  function.  (Au- 
thor's abstract) 
W90- 10820 


DIELECTRIC  PROPERTIES  AND  INFLUENCE 
OF  CONDUCTrVITY  IN  SOILS  AT  ONE  TO 
FIFTY  MEGAHERTZ. 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Physics. 
J.  E.  Campbell. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  2,  p  332-341,  March/April  1990.  10 
fig,  2  tab,  36  ref.  USCRREL  Grants  DACA89-87- 
K-0005  and  DACA89-86-K-0012. 

Descriptors:  'Electrical  properties,  'Measuring  in- 
struments, 'Soil  properties,  'Soil  water,  Conduc- 
tivity, Data  acquisition,  Ionic  conductivity,  Mathe- 
matical models,  Mathematical  studies,  Tempe  cell. 

A  series  of  laboratory  experiments  were  performed 
in  order  to  systematically  explore  the  dielectric 
response  of  soils  to  a  frequency  range  of  1  to  50 
MHz.  A  network  analyzer  and  a  coaxial  transmis- 
sion line  type  of  dielectric  probe  were  used  to 
measure  the  complex  (both  real  and  imaginary) 
dielectric  response  of  moist  soils.  The  dielectric 
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probe  was  placed  in  a  modified  Terape  cell  in 
which  the  moisture  content  of  the  soil  under  inves- 
tigation could  be  varied.  Both  the  real  and  imagi- 
nary components  of  the  dielectric  permittivity  of 
the  moist  soils  investigated  are  greatest  at  1  MHz 
and  monotonically  decrease  with  frequency.  The 
variation  in  the  dielectric  constant  among  these 
soils  is  also  greatest  at  1  MHz  and  decreases  with 
frequency.  The  soils  that  have  a  large  imaginary 
dielectric  constant  also  have  the  largest  real  dielec- 
tric constant  dispersion.  The  loss  tangent  for  a 
given  soil  is  relatively  independent  of  moisture 
content  over  a  wide  range  of  soil  moisture  condi- 
tions. At  low  water  contents,  both  the  real  and 
imaginary  dielectric  values  begin  to  drop  rapidly 
with  decreasing  water  content.  There  is  a  signifi- 
cant temperature  dependence  present  in  the  dielec- 
tric response  of  moist  soils,  which  changes  marked- 
ly with  frequency.  Ionic  conductivity  is  the  pre- 
dominant mechanism  causing  the  imaginary  dielec- 
tric response  and  can  account  for  many  features  of 
the  observed  dielectric  response.  A  Looyengta- 
type  mixing  model  incorporating  ionic  conductivi- 
ty can  account  for  the  frequency  dependence  of 
the  dielectric  constant  of  soils.  (Author's  abstract) 
W90- 10821 


DIFFUSION  OF  SORBED  SOLUTES  IN  GAS 
AND  LIQUID  PHASES  OF  LOW-MOISTURE 
SOILS. 

California  Univ.,  Los  Angeles.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10822 


SORPTION  AND  DESORPTION  OF  ACETONI- 
TRILE  ON  MONTMORILLONLTE  FROM 
AQUEOUS  SOLUTIONS. 

Delaware  Univ.,   Newark.   Coll.   of  Agricultural 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10823 


SELENIUM  SPECIATION  METHODS  AND 
APPLICATION  TO  SOIL  SATURATION  EX- 
TRACTS FROM  SAN  JOAQUIN  VALLEY, 
CALIFORNIA. 

Geological  Survey,  Sacramento,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 10824 


ELEMENT  PARTITIONING  IN  SIZE  AND 
DENSrTY-FRACnONATED  SEWAGE  SLUDGE 
AND  SLUDGE- AMENDED  SOn.. 

University  of  Wyoming  Research  Corp.,  Laramie. 
Western  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10827 


SOIL  RESPIRATION  AS  AN  INDEX  OF  SOIL 
AERATION. 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

J.  W.  Neilson,  and  I.  L.  Pepper. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  2,  p  428-432,  March/ April  1990.  1  fig, 

4  tab,  20  ref. 

Descriptors:  'Aeration,  *Carbon  dioxide,  'Labora- 
tory methods,  'Oxygen,  'Respiration,  'Soil  chem- 
istry, 'Soil  properties,  'Soil  water,  Fertilizers, 
Oxygen  requirements,  Soil  amendments,  Soil  densi- 
ty, Soil  porosity,  Soil  types. 

The  accurate  determination  of  available  soil 
oxygen  is  problematic  due  to  the  dynamic  interac- 
tion of  physical  and  biological  properties.  This 
study  was  conducted  to  evaluate  combined  effects 
of  soil  bulk  density,  water  content,  and  organic  and 
inorganic  amendments  on  available  soil  oxygen, 
using  carbon  dioxide  evolution  from  soil  respira- 
tion as  an  index.  Optimal  levels  of  soil  aeration 
vary  with  respiratory  oxygen  consumption,  which 
is  influenced  by  soil  amendments.  Comparisons 
were  made  between  Pima  clay  loam  (fine-silty, 
mixed  (calcareous),  thermic,  Typic  Torrifluvent) 
amended  with  inorganic  fertilizer  or  anaerobically 
digested  liquid  sewage  sludge  at  equivalent  nitro- 


gen loading  rates.  Pima  soil  was  amended  with 
inorganic  fertilizer,  artificially  compacted  to  bulk 
densities  of  1.1,  1.4,  and  1.6  magnesium/cu  m,  and 
maintained  at  gravimetric  water  contents  of  0. 10, 
0.20  and  0.24  kgAg.  Soil  samples  were  placed  in 
air-tight  mason  jars  fitted  with  rubber  serum  stop- 
pers for  gas  sampling.  Carbon  dioxide  evolution 
from  microbial  respiration  was  monitored  for  an 
incubation  period  of  18  to  26  day.  Aeration  became 
limiting  to  microbial  respiration  at  a  bulk  density 
of  1.6  magnesium/cu  m  and  maintained  at  a  range 
of  water  contents  from  0.09  to  0.30  kg/kg,  aeration 
became  limiting  to  microbial  respiration  at  a  water 
content  of  0.26  kgAg  (77%  saturation).  These  data 
illustrate  the  limitation  of  using  percent  saturation 
or  water  filled  pore  space  as  an  index  characteriz- 
ing soil  aeration,  particularly  when  soils  of  differ- 
ing bulk  densities  are  compared.  Respiration  rates 
in  the  inorganic-fertilizer-amended  and  sludge- 
amended  soil  samples  were  equivalent.  (Author's 
abstract) 
W90- 10829 


SOIL  VARIABLES  AND  INTERACTIONS  AF- 
FECTING PREDICTION  OF  CROP  YIELD 
PATTERN. 

Southern      Piedmont      Conservation      Research 

Center,  Watkinsville,  GA. 

R.  R.  Bruce,  W.  M.  Snyder,  A.  W.  White,  A.  W. 

Thomas,  and  G.  W.  Langdale. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  2,  p  494-501,  March/April  1990.  8  fig, 

3  tab,  21  ref. 

Descriptors:  'Crop  production,  'Crop  yield,  'Soil 
properties,  'Soil-water-plant  relationships,  Clays, 
Factor  analysis,  Hydrogen  ion  concentration, 
Mathematical  models,  Rainfall,  Regression  analy- 
sis, Soil  chemistry,  Soil  types,  Soil  water,  Soy- 
beans. 

The  pattern  and  magnitude  of  crop  yield  variabili- 
ty in  a  field  reflect  soil  conditions  that  influence 
yield  to  varying  degrees  during  critical  portions  of 
the  crop  season.  Variables  accounting  for  the  ma- 
jority of  soybean  (Glycine  max  (L.)  Merr.)  yield 
variation,  measured  on  40  farm  fields  on  either 
Cecil  or  Pacolet  soil  (clayey,  kaolinitic,  thermic 
Typic  Hapludults)  landscapes  during  1982  and 
1983,  were  previously  identified  by  using  factor 
analyses  and  component  regression.  The  objective 
of  this  study  was  to  determine  the  nature  of  inter- 
actions among  clay  at  0  to  0. 1  m,  carbon  at  0  to  0. 1 
m,  rainfall  (day  214  to  280),  pH  at  0  to  0.1  and  0.45 
to  0.55  m,  and  integrated  soil  water  tension  at  0.1 
and  0.5  m.  Analyses  were  done  in  relation  to 
soybean  grain  yield  using  two-point  and  four-point, 
two-dimensional  sliding  polynomials.  As  clay  con- 
tent at  0  to  0.1  m  increased  from  3  to  about  18%, 
crop  yield  was  greatly  decreased,  modulus  of  rup- 
ture was  increased,  and  the  yield  response  to  pH, 
rainfall,  and  soil  water  tension  was  reduced.  Soy- 
bean yield  on  soils  with  clay  contents  greater  than 
20%  at  0  to  0.1  m  was  significantly  modified  by 
soil  carbon  content.  At  39.2%  clay,  crop  yield  was 
affected  very  little  by  soil  water  tension  at  0.1  m, 
by  rainfall,  or  by  pH  at  0  to  0. 1  m.  More  than  255 
mm  of  rainfall  between  day  214  and  280  increased 
yield  only  on  sites  with  high  carbon  levels,  e.g., 
1 1 .93  g  per  kg.  In  spite  of  significant  variate  inter- 
actions, linear  and  noninteractive  5  and  10-term 
component  regression  models  demonstrated  good 
potential  for  predicting  soybean  grain  yield.  (Au- 
thor's abstract) 
W90- 10830 


INFILTRATION  RATE  AS  AFFECTED  BY  AN 
ALFALFA  AND  NO-TILL  COTTON  CROPPING 
SYSTEM. 

Agricultural  Research  Service,  Kimberly,  ID.  Soil 

and  Water  Management  Research  Unit. 

B.  D.  Meek,  W.  R.  DeTar,  D.  Rolph,  E.  R. 

Rechel,  and  L.  M.  Carter. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  2,  p  505-508,  March/April  1990.  3  fig, 

2  tab,  22  ref. 

Descriptors:  'Alfalfa,  'Cotton,  'Infiltration  rate, 
'Loam,  'Soil  types,  'Soil  water,  'Tillage,  Agricul- 
ture, Infiltration,  Sand,  Soil  compaction,  Soil  po- 
rosity. 


Previous  studies  measured  a  long-term  increase  in 
infiltration  in  a  sandy  loam  soil  with  time  when 
alfalfa  (Medicago  sativa  L.,  cv.  WL514)  was 
grown.  Cotton  (Gossypium  hirsutum  L.)  was 
direct-planted  into  alfalfa  to  determine  if  the  high 
infiltration  rates  measured  under  alfalfa  culture 
could  be  maintained  in  cotton  under  either  a  till  or 
no-till  system.  Treatments  were  no-till  or  tillage  to 
the  0.15  m  depth  just  before  the  cotton  was  plant- 
ed. Prior  compaction  levels  created  by  harvest 
traffic  applied  to  the  alfalfa  made  the  soil  loose  or 
compacted.  Cotton  was  planted  flat  and  irrigated 
as  a  basin.  Infiltration  rates  were  measured  2  hours 
after  water  was  applied  and  averaged  for  the 
season  were  101  (no-till,  loose),  56  (till,  loose),  82 
(no-till,  compacted),  and  42  mm  per  hour  (till, 
compacted).  All  infiltration  rates  were  much 
higher  than  normally  measured  for  cotton  in  these 
soils.  Water  flow  in  the  5-year-old  alfalfa  was 
determined  to  be  mainly  through  the  soil  macro- 
pore  system.  High  infiltration  rates  measured  in  the 
no-till  cotton  were  also  probably  the  result  of  flow 
through  the  macropore.  (Author's  abstract) 
W90-10831 


SOIL  TILLAGE  IMPACT  ON  THE  DIURNAL 
REDOX-POTENTIAL  CYCLE. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
D.  E.  Clay,  C.  E.  Clapp,  J.  A.  E.  Molina,  and  D. 
R.  Linden. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  2,  p  516-521,  March/ April  1990.  4  fig, 
3  tab,  21  ref. 

Descriptors:  'Diurnal  variation,  'Oxidation-reduc- 
tion potential,  'Physical  properties,  'Soil  proper- 
ties, 'Soil  water,  'Soil-water-plant  relations,  'Till- 
age, Agriculture,  Corn,  Evaporation,  Simulation 
analysis,  Soil  chemistry,  Soil  temperature. 

Tillage-induced  changes  in  soil  physical  properties 
affect  the  chemical  and  biological  properties  of 
that  soil.  The  objective  of  this  study  was  to  deter- 
mine the  influence  of  soil  tillage  on  the  structure  of 
redox-potential  cycles  in  the  field.  Platinum  elec- 
trodes and  copper-constantan  thermocouples  were 
installed  under  two  field  treatments  (rototillage/ 
residue  incorporated  or  no-tillage/surface  residue) 
at  7,  15,  and  22  cm  soil  depths,  and  readings  taken 
at  intervals  of  2  and  3  hours  during  the  1986 
growing  season.  During  the  early  part  of  the  corn 
(Zea  mays  L.)  growing  season,  water  evaporation 
was  minimal  and  soil  temperature  were  higher  in 
the  rototill  than  the  no-till  treatment.  At  this  time, 
a  unique  relationship  existed  between  soil  tempera- 
tures and  redox-potentials  that  could  not  be  ex- 
plained by  only  the  influence  of  the  diurnal  soil- 
temperature  cycle  on  oxygen  diffusion.  In  the  roto- 
tillage treatment,  minimum  redox  potentials  were 
observed  when  soil  temperatures  were  23  and  18  C 
at  the  7  cm  and  22  cm  soil  depths,  respectively.  In 
the  no-tillage  treatment,  minimum  redox  potentials 
were  observed  when  soil  temperatures  were  19,  18, 
and  16  C  at  the  7  cm,  15  cm,  and  22  cm  soil  depths, 
respectively.  Increases  or  decreases  from  tempera- 
tures where  minimum  redox  potentials  were  ob- 
served resulted  in  increased  redox  potentials.  A 
simulation  study  suggested  that,  at  these  tempera- 
tures, microbial  oxygen  consumption  was  at  a  max- 
imum. During  a  later  part  of  the  growing  season, 
water  evaporation  was  high  and  on  a  diurnal 
cycles.  The  diurnal  structure  observed  in  the 
redox-potential  cycles  could  be  explained  by  con- 
sidering the  influence  of  diurnal  water-contents 
cycles  on  oxygen  and  substrate  diffusion.  (Author's 
abstract) 
W90-10832 


REACTIONS  AND  MOVEMENT  OF  ORGANIC 
CHEMICALS  IN  SOILS. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10893 


THEORETICAL  CONSIDERATIONS  OF  THE 
PARTITION  UPTAKE  OF  NONIONIC  ORGAN- 
IC COMPOUNDS  BY  SOIL  ORGANIC 
MATTER. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 
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W90- 10894 


EFFECT  OF  SUNLIGHT  ON  ORGANIC  CON- 
rAMINANTS  AT  THE  ATMOSPHERE  SOIL 
INTERFACE. 

Nevada  Univ.,  Reno. 

For  primary  bibliographic  entry  see  Field  5B. 

A'90-10898 


TYDROLOGIC  PROCESSES  AFFECTING  THE 
MOVEMENT  OF  ORGANIC  CHEMICALS  IN 
JOILS. 

invironmental  Protection  Agency,  Athens,  GA. 
-or  primary  bibliographic  entry  see  Field  5B. 
V90-10910 


EFFECT   OF   CAPILLARITY   ON   MOISTURE 
•ROFILES  IN  LANDFILLS. 

["lifts  Univ.,  Medford,  MA.  Center  for  Environ- 

nental  Management. 

;or  primary  bibliographic  entry  see  Field  5E. 

V90-11023 


MECHANISMS  OF  OSMOTIC  FLOW  AND 
VOLUME  CHANGE  IN  CLAY  SOILS. 

iaskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 

[ineering. 

I.  L.  Barbour,  and  D.  G.  Fredlund. 

Canadian  Geotechnical   Journal   CGJOAH,   Vol. 

6,  No.  4,  p  551-562,  November  1989.  5  fig,  4  tab, 

8  ref. 

)escriptors:  *Clays,  *Montmorillonite,  *Osmosis, 
Soil  mechanics,  *Soil  water,  Data  acquisition, 
iumerical  analysis,  Physicochemical  properties, 
iodium  chloride,  Stress,  Volume  change. 

Tie  mechanical  behavior  of  clay  soils  may  be 
trongly  influenced  by  physicochemical  interac- 
ions  between  the  clay  particles  and  the  pore  fluids, 
n  this  paper,  the  impact  that  strong  NaCl  solutions 
ave  on  the  volume  change  behavior  of  clay  soils 
!  used  to  illustrate  the  influence  of  inorganic  salts 
n  clay  soil  mechanical  behavior.  The  two  primary 
rocesses  involved  in  osmotic  volume  change  in 
lay  soils  are  osmotically  induced  consolidation 
nd  osmotic  consolidation.  Osmotic  consolidation 
ccurs  as  a  result  of  a  change  in  the  electrostatic 
epulsive-minus-attractive  stresses,  R-A,  between 
lay  particles.  Osmotically  induced  consolidation 
ccurs  because  of  fluid  flow  out  of  the  clay  in 
esponse  to  osmotic  gradients.  Characteristic  fea- 
ires  of  these  two  processes  were  demonstrated 
irough  the  use  of  a  numerical  model,  and  the 
slative  importance  of  these  two  independent  proc- 
sses  was  demonstrated  from  the  results  of  a  labo- 
itory  testing  program.  In  the  soil  specimens 
»ted,  the  dominant  mechanism  of  volume  change 
ssociated  with  brine  contamination  was  deter- 
lined  to  be  osmotic  consolidation  which  is  charac- 
:rized  by  a  slow  rate  of  transport  of  the  dissolved 
lit  into  the  specimen.  Osmotically  induced  con- 
alidation  was  shown  to  be  of  little  significance 
'ith  respect  to  volume  change,  although  osmotic 
ow  did  occur.  (Korn-PTT) 
^90-11144 


lOVEMENT  OF  WATER  AND  CHEMICAL 
OLLUTANTS  FROM  WASTE  WATER  DIS- 
OSAL  SYSTEMS  THROUGH  THE  SOIL  AND 
APROLITE  OF  PIEDMONT  LANDSCAPES. 

lorth  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
oil  Science. 

:or  primary  bibliographic  entry  see  Field  5E. 
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IULTIPHASE  FLOWS  IN  POROUS  MEDIA. 

Jolorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

engineering. 

or  primary  bibliographic  entry  see  Field  2F. 
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HARACTERIZATION  OF  FLOW  THROUGH 
|  CLAY  LINER  WITH  MACRO-PORE 
HACKS. 

ifayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 


Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 11371 


AUGERING  INDUCED  CLOSURE  OF  CLAYEY 
FRACTURES  IN  PIEZOMETER  HOLES  NEAR 
SARNIA,  ONTARIO:  PART  ONE. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-11378 


SENSITIVITY  OF  WINTERTIME  PRECIPITA- 
TION AND  SOIL  HYDROLOGY  SIMULATION 
OVER  THE  WESTERN  UNITED  STATES  TO 
LOWER  BOUNDARY  SPECIFICATIONS. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-1 1423 


TOWARDS  THE  REGIONALIZATION  OF  HY- 
DRAULIC AND  PLANT-SOIL  PARAMETERS 
FOR  MODELLING  SOIL  MOISTURE  CONDI- 
TIONS OF  A  CATCHMENT. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Physical  Geography. 

J.  A.  Van  den  Berg. 

Earth  Surface  Processes  and  Landforms  ESPLDB, 

Vol.  14,  No.  6/7,  p  615-629,  November  1989.  7  fig, 

1  tab,  30  ref. 

Descriptors:  *Evapotranspiration,  *Hydraulic  con- 
ductivity, 'Mathematical  models,  *Model  studies, 
*Soil  erosion,  *Soil  water,  *Soil-water-plant  rela- 
tions, *Surface-groundwater  relations,  Canopy  re- 
sistance, Catchment  areas,  Diffusivity,  France,  Hy- 
draulic profiles,  Pore  water,  Saturation,  Simulation 
analysis,  Soil  porosity,  Soil  properties. 

Computational  simulation  of  the  moisture  regime 
of  the  soil  is  a  useful  help  in  studying  land  poten- 
tial, ecology,  and  land  degradation  processes  such 
as  soil  erosion  and  mass  movement.  The  utility  of 
modeling  soil  moisture  depends  on  the  validity  of 
the  model  structure  and  parameters.  Except  for 
differences  in  relief  and  for  variation  in  rainfall  and 
net  radiation,  such  a  model  will  show  spatial  varia- 
bility only  if  the  variability  of  the  ecological  prop- 
erties of  the  soil  and  the  vegetation  canopy  can  be 
input.  Eight  experimental  sites  on  erodible  loamy 
to  silty  soils  in  the  Aredeche  Basin,  France,  were 
investigated,  to  ascertain  how  the  information  re- 
quired for  modeling  soil  moisture  can  be  obtained. 
Three  terms  of  the  soil  moisture  budget  were 
measured  or  determined  for  compiling  the  model 
structure:  rainfall,  soil  moisture  content  (or  capil- 
lary pressure  head),  and  actual  evapotranspiration. 
Evapotranspiration  was  calculated  with  the  Bowen 
ratio  method  from  the  energy  balance  measured  at 
three  sites.  These  data  were  also  used  to  calculate 
the  canopy  resistance  in  the  evaporation  formula 
based  on  transport  resistances.  To  study  how  to 
recognize  the  hydraulic  parameters,  the  character- 
istics of  unsaturated  conductivity  and  soil  moisture 
diffusivity  as  a  function  of  moisture  content  or 
capillary  pressure  head  were  determined  by  the 
hot  air  method  for  intermediate  moisture  contents 
and  with  the  crust  method  on  soil  columns  in  situ 
for  high  moisture  contents.  Estimation  of  the  diffu- 
sivity from  soil  texture  appeared  to  be  less  success- 
ful for  fine-textured  soils.  Macropores  apparently 
influence  the  capacity  of  ponding  infiltration  and 
the  frequency  of  overland  flow.  (Author's  abstract) 
W90- 11429 


SUBSURFACE  WATER  FLOW  ON  A  SLOPE  IN 
THE  LOAMY  REGION  OF  BELGIUM. 

Ghent  Rijksuniversiteit  (Belgium).   Dept.  of  Soil 

Physics. 

P.  Michiels,  R.  Hartmann,  and  E.  De  Strooper. 

Earth  Surface  Processes  and  Landforms  ESPLDB, 

Vol.  14,  No.  6/7,  p  533-543,  November  1989.  8  fig, 

1  tab,  13  ref. 

Descriptors:  *Soil  compaction,  *Soil  erosion,  *Soil 
water,  'Storm  runoff,  'Storm  seepage,  'Tillage, 
Agriculture,  Belgium,  Hydraulic  head,  Hydraulic 
profiles,  Hydraulic  properties,  Saturated  flow,  Soil 
water  potential. 


Water  In  Soils — Group  2G 

In  order  to  evaluate  different  water  flow  processes 
in  a  silt  loam  soil  susceptible  to  erosion  (slope  of 
16%),  a  hydrological  study  was  started  to  1987  on 
a  standard  bare  erosion  plot  under  conventional 
tillage.  Tensiometer  sets  were  used  to  determine 
the  soil  water  potential  status  along  a  20  meter 
transect  during  the  growing  season.  From  these 
measurements  hydraulic  head  profiles  were  con- 
structed and  the  depth  of  the  saturated  zone  was 
derived.  The  observed  hydraulic  head  profiles  and 
groundwater  table  configurations  were  found  to  be 
strongly  related  to  the  hydraulic  properties  of  dif- 
ferent layers  that  are  developed  by  the  agricultural 
tillage  practices.  Through  daily  measurements,  dif- 
ferent directions  of  water  flow  were  observed 
within  the  soil  profile  and  within  time,  and  tempo- 
rary and  permanent  saturated  zones  were  recog- 
nized along  the  studied  transect.  During  rainy  peri- 
ods, a  subsurface  water  flow  was  observed  in  a 
perched  saturated  zone  just  below  the  soil  surface. 
It  appears  that  the  presence  of  a  shallow  compact- 
ed plough  pan  can  cause  this  temporary  perching 
of  water.  (Author's  abstract) 
W90- 11431 


REAL-TIME  ESTIMATION  OF  FURROW  IN- 
FILTRATION. 

Utah  State  Univ.,   Logan.   Dept.  of  Agricultural 
and  Irrigation  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W90- 11488 


DEEP  SEEPAGE  UNDER  NONUNIFORM 
SPRINKLER  IRRIGATION:  I.  THEORY. 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  3F. 
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DEEP     SEEPAGE     UNDER     NONUNIFORM 
SPRINKLER  IRRIGATION:  II.  FIELD  DATA. 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  3F. 
W90- 11493 


SPATIAL  AND  TEMPORAL  VARIATION  OF 
PONDED  INFILTRATION. 

Agricultural    Research    Service,    Beltsville,    MD. 

Environmental  Chemistry  Lab. 

J.  L.  Starr. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  3,  p  629-636,  May/June  1990.  6  fig,  3 

tab,  18  ref. 

Descriptors:  'Agricultural  hydrology,  'Infiltration 
rate,  'Ponded  infiltration,  'Soil  water,  Cultivated 
lands,  Hydraulic  conductivity,  Maize,  Mathemati- 
cal equations,  Mathematical  models,  Pellicular 
water,  Seasonal  variation,  Soil  mechanics. 

Infiltration  of  water  into  soil  is  controlled  by  a 
complex  set  of  soil  and  biotic  factors,  and  may  be 
an  important  factor  affecting  the  fate  of  water  and 
agrochemicals  under  different  tillage  systems.  This 
study  was  conducted  to  assess  the  spatial  and  tem- 
poral variation  of  ponded  infiltration  as  affected  by 
plow-tillage  (PT)  and  conservation-tillage  (CT) 
corn  (Zea  mays  L.)  systems  under  different  plant 
and  row  location  conditions.  Ponded-infiltration 
rates  were  measured  on  eight  dates  from  3  June  to 
7  November.  Saturated  hydraulic  conductivity  and 
sorptivity,  Ks  and  S,  were  estimated  by  fitting  a 
mechanistic  infiltration  model  to  the  data.  Subse- 
quently, a  third  parameter,  the  cumulative  1-h  infil- 
tration, II,  was  calculated  from  the  model  using 
the  derived  Ks  and  S  values.  All  three  infiltration 
parameters  were  used  to  assess  treatment  and  sam- 
pling-position effects  on  infiltration.  Frequency 
distributions  for  Ks,  S  and  II  were  highly  skewed 
with  quasi-log  normal  distribution.  Temporal  vari- 
ation gave  rise  to  a  strong  seasonal  impact  on 
infiltration,  resulting  in  II  values  under  CT  that 
were  significantly  greater  than  those  under  PT 
from  June  through  August.  An  abrupt  change  in 
K,  occurred  by  early  October,  resulting  in  PT  and 
CT  then  having  similar  infiltration  characteristics. 
(Author's  abstract) 
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ION  TRANSPORT  DURING  UNSTEADY 
WATER  FLOW  IN  AN  UNSATURATED  CLAY 
SOIL. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
W.  J.  Bond,  and  I.  R.  Phillips. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  3,  p  636-645,  May/June  1990.  7  fig,  4 
tab,  31  ref.  Australian  Water  Research  Advisory 
Council  Project  No.  84/164. 

Descriptors:  'Cation  exchange,  *Clays,  "Ion  trans- 
port, 'Mathematical  equations,  'Path  of  pollutants, 
•Soil  water,  Calcium,  Equilibrium,  Fluid  mechan- 
ics, Free  water,  Infiltration  rate,  Mathematical 
models,  Pore  velocity,  Potassium,  Potassium  com- 
pounds, Sodium,  Sodium  chloride,  Soil  mechanics, 
Solute  transport. 

The  transport  of  many  solutes  through  soils  is 
strongly  affected  by  their  reaction  with  the  solid 
constituents.  One  of  the  most  common  of  such 
reactions  is  cation  exchange.  The  purpose  of  this 
study  was  to  examine  experimentally  the  effects  of 
two  different  types  of  cation  exchange  on  the 
transport  of  cations  through  soil,  and  to  compare 
the  results  with  simple  mathematical  predictions. 
The  experiments  also  permitted  an  examination  of 
the  effect  of  cation  exchange  on  anion  transport 
and  its  effect  on  anion  exclusion.  The  effects  of 
both  K-Ca  and  Na-Ca  exchange  were  studied  be- 
cause these  have  quite  different  isotherm  shapes. 
Na-Ca  exchange  being  much  less  favorable  than  K- 
Ca  exchange.  The  spatial  distributions  of  water, 
tritium,  CI,  Na,  K  and  Ca  were  measured  follow- 
ing constant-flux  horizontal  infiltration  of  tritiated 
NaCl  or  KC1  solutions  into  a  Ca-saturated  clay 
soil.  The  concentrations  of  cations  both  in  solution 
and  in  the  sorbed  phase  were  measured  independ- 
ently. Soil  water  fluxes  throughout  the  experiments 
were  small  enough  to  ensure  that  physical  and 
chemical  equilibrium  was  attained.  Anion  exclu- 
sion caused  the  CI  front  to  move  faster  than  the 
tritium  front  (which  moved  with  the  average  pore- 
water  velocity),  while  exchange  resulted  in  the 
monovalent  cations  moving  more  slowly  than  triti- 
um. The  position  of  the  CI  front  was  independent 
of  the  cation  in  the  invading  solution,  being  deter- 
mined by  the  anion-exclusion  properties  of  the  soil 
in  equilibrium  with  the  cation  in  the  initial  solution. 
The  shape  of  the  cation  profiles,  the  relationship 
between  the  position  of  the  cation  fronts  in  the 
solution  and  sorbed  phases,  and  the  average  posi- 
tion of  the  cation  fronts  depended  on  the  shape  of 
the  exchange  isotherm  and  the  inflowing  solution 
concentration.  The  penetration  of  the  center  of 
mass  of  the  combined  cation  fronts  (total  cation 
mass  per  unit  soil  volume)  was  successfully  pre- 
dicted using  the  effective  distribution  coefficient 
and  a  moving  coordinate  based  on  the  water.  (Au- 
thor's abstract) 
W90- 11558 


MEASUREMENT  OF  SOIL  WATER  CONTENT 
DURING  THREE-DIMENSIONAL  AXIAL- 
SYMMETRIC  WATER  FLOW. 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

R.  G.  Kachanoski,  I.  J.  Van  Wesenbeeck,  P.  Von 

Bertoldi,  A.  Ward,  and  C.  Hamlen. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  3,  p  645-649,  May/ June  1990.  8  fig,  15 

ref. 

Descriptors:  'Flow  measurement,  'Infiltration, 
'Soil  water,  Fluid  mechanics,  Laboratory  meth- 
ods, Mathematical  analysis,  Reflectance  tech- 
niques, Soil  mechanics. 

A  method  was  developed  to  measure  soil  water 
content  during  three-dimensional  axial-symmetric 
water  flow  in  a  laboratory  column.  A  small  plexig- 
lass box  with  a  pair  of  straight  and  a  pair  of 
curved,  parallel  transmission  lines  was  constructed, 
packed  with  soil,  saturated  with  water,  and  then 
left  to  dry  out.  Soil  water  content  measurements 
using  the  time-domain  reflectometry  (TDR) 
method  were  made  using  both  curved  and  straight 
transmission  lines.  A  large  laboratory  flow  box  was 


also  constructed  with  numerous  curved  TDR 
probes  at  different  radial  distances  from  one  verti- 
cal edge  of  the  box.  The  box  was  packed  with  soil 
and  then  one  vertical  edge  of  the  box.  The  box  was 
packed  with  soil  and  then  water  was  applied  from 
a  small  surface  disc  source,  (radius  =  15  mm)  at 
the  corner  of  the  box.  Soil  water  content  was 
measured  during  the  three-dimensional  infiltration 
experiment.  Measured  soil  water  contents  were 
essentially  identical  (r  squared  =  0.98)  for  both  the 
straight  and  curved  lines.  The  method  gave  soil 
water  content  as  a  function  of  time  for  different 
radial  distances  from  the  point  source,  or  the  spa- 
tial distribution  at  different  time  intervals.  The 
estimated  amounts  of  infiltrated  water  obtained  by 
numerical  integration  of  soil  water  content  vs. 
radial  distance  at  1  and  2  h  were  within  3%  of  the 
measured  infiltration  amount.  The  method  can  be 
used  to  test  and  study  the  theory  of  three-dimen- 
sional axial-symmetric  flow  of  water  into  soil.  (Au- 
thor's abstract) 
W90- 11559 


IN  SITU  MEASUREMENTS  OF  SOIL  PHYSI- 
CAL PROPERTIES  BY  ACOUSTICAL  TECH- 
NIQUES. 

National  Center  for  Physical  Acoustics,  Universi- 
ty, MS. 

J.  M.  Sabatier,  H.  Hess,  W.  P.  Arnott,  K. 
Attenborough,  and  M.  J.  M.  Romkens. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  3,  p  658-672,  May/June  1990.  7  fig,  8 
tab,  25  ref,  append. 

Descriptors:  'Acoustics,  'Instrumentation,  'Soil 
analysis,  'Soil  structure,  'Soil  water,  Clays,  Data 
acquisition,  Laboratory  methods,  Loam,  Mathe- 
matical analysis,  Permeability,  Reflectance  tech- 
niques, Sand,  Soil  compaction,  Soil  mechanics,  Soil 
porosity,  Soil  science,  Soil  types. 

The  conventional  techniques  for  determining  po- 
rosity, air  permeability,  pore  structure  and  surface 
layering  of  soils  are  invasive,  typically  requiring 
sample  extraction.  When  monitoring  seasonal 
changes,  the  conventional  methods  disrupt  consid- 
erable proportions  of  the  test  plot  surface.  The 
sample  area  used  in  conventional  measurements 
may  be  too  small  to  represent  the  variations  in  the 
test  plot.  Here,  the  feasibility  of  acoustical  tech- 
niques for  monitoring  surface  air  porosity  (total 
porosity  minus  volumetric  water  content),  air  per- 
meability and  pore  structure  and  the  variation  of 
these  properties  to  depths  of  several  centimeters 
below  the  surface  is  demonstrated.  Test  soil  plots 
prepared  using  three  soil  materials,  masonry  sand, 
a  Grenada  silt  loam  (fine-silty,  mixed,  thermic 
Glossic  Fragiudalf)  and  a  Catalpa  silty  clay  (Fine, 
montmorillonitic,  thermic  Fluvaquentic  Haplu- 
doll),  were  considered.  Variation  in  water  content 
and  compaction  of  each  soil  material  were  consid- 
ered. Variation  in  water  content  and  compaction 
of  each  soil  material  were  considered.  Both  acous- 
tic reflection  and  transmission  measurements  were 
made  in  the  audio-frequency  range.  The  soils  are 
modeled  as  air-filled,  rigid-framed  porous  media. 
The  acoustic-reflection  measurements  involve 
analysis  of  propagation  data  from  a  small  loud- 
speaker and  two  vertically  separated  microphones. 
Analysis  of  the  acoustic-reflection  data  yields  qual- 
itative indications  of  the  relative  air  permeability  of 
the  soils.  The  transmission  measurement  yields  in- 
formation about  the  changes  in  air  permeability 
with  depth.  Quantitative  information  on  surface 
porosity,  air  permeability,  tortuosity  and  layering 
is  presented  by  fitting  theoretical  predictions  based 
on  the  soil  model  to  the  measured  sound  reflection 
and  transmission  data.  The  acoustically  determined 
air  porosity  for  the  soils  considered  is  within  10% 
of  the  values  determined  by  gravimetric  tech- 
niques. (Author's  abstract) 
W90- 11560 


HYDRAULIC   CONDUCTIVITY   OF   POROUS 
MEDIA  AT  LOW  WATER  CONTENT. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Chemical 

Engineering  and  Materials  Science. 

P.  G.  Toledo,  R.  A.  Novy,  H.  T.  Davis,  and  L.  E. 

Scriven. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  3,  p  673-679,  May /June  1990.  4  fig,  1 


tab,  25  ref. 

Descriptors:  'Hydraulic  conductivity,  'Mathemat 
ical  analysis,  'Soil  analysis,  'Soil  water,  Data  anal 
ysis,  Fluid  mechanics,  Mathematical  equations 
Mathematical  models,  Soil  mechanics,  Soil  science 
Soil  structure. 

Matric  potential,  psi,  and  hydraulic  conductivity 
K,  at  low  water  content,  theta,  often  obey  powe: 
laws  in  theta,  but  the  exponents  of  these  are  largelj 
empirical.  Theories  of  fractal  geometry  and  o' 
thin-film  physics  provide  a  basis  for  the  observet 
power-law  behavior  of  psi  and  K.  The  observet 
power-law  behavior  of  water  retention  psi  and  o 
hydraulic  conductivity  K  theta  at  low  water  con 
tent  theta  is  explained  by  theories  of  fractal  geome 
try  and  thin-film  physics.  Asperities  in  pore  wall! 
are  characterized  over  a  limited  range  of  lengtl 
scales  by  a  Hausdorff  dimension  D  determinec 
from  psi  data.  Liquid/solid  interactions,  which  ar< 
independent  of  the  configuration  of  the  pore  space 
are  characterized  by  the  exponent  m  in  the  power 
law  dependence  of  disjoining  pressure  pi  on  filn 
thickness  h.  Simple  determinations  of  d  and  n 
from  least-squares  fits  of  psi  and  K  data  at  low 
theta  can  thus  help  identify  sources  of  variance  ir 
either  sample  preparation  or  in  the  measurement! 
of  psi  or  K.  These  power  laws  may  increase  the 
reliability  of  extrapolating  measurements  of  psi  anc 
K  at  low  theta.  Using  previously  published  data  tc 
test  these  ideas,  it  was  found  that,  in  the  case  ol 
water  in  soils,  m  <  1  and,  across  length  scales 
between  5  microns  and  20  microns,  2. 1  <  D  <  2.7 
In  the  limit  of  smooth  pore  walls,  D  =  2.  Th« 
measured  hydraulic  conductivities  lie  betweer 
upper  and  lower  bounds  of  K(theta)  that  we  com' 
puted  using  three  trial  distributions  of  pore  radius 
(Author's  abstract) 
W90- 11561 


ADSORPTION  OF  HEAVY  METALS  BY  SILI- 
CON AND  ALUMINUM  OXIDE  SURFACES 
ON  CLAY  MINERALS. 

National    Chemical    Lab.    for    Industry,    Yatabe 

(Japan). 

C.  P.  Schulthess,  and  C.  P.  Huang. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  3,  p  679-688,  May/June  1990.  5  fig,  48 

ref.  NSF  Grant  No.   1  CEE  8104728  and  DOE 

Contract  No.  AC05-84OR21400. 

Descriptors:  'Adsorption,  'Clay  minerals,  'Heavy 
metals,  'Hydrogen  ion  concentration,  'Path  of 
pollutants,  'Soil  chemistry,  'Soil  water,  Alumi- 
num, Cadmium,  Cation  exchange,  Cations,  Chemi- 
cal analysis,  Fate  of  pollutants,  Ion  exchange,  Kao- 
linite,  Lead,  Montmorillonite,  Nickel,  Silicon,  Soil 
contamination,  Zinc. 

The  pH  value  of  an  adsorption  edge  (i.e.,  the  pH 
value  where  a  change  occurs  in  the  amount  of 
aqueous  ions  adsorbed  by  a  solid  phase)  is  depend- 
ent on  the  surface-metal  bonding  strength  and, 
consequently,  on  the  type  of  adsorption  site  in- 
volved. The  metal-adsorption  sites  of  natural  (un- 
treated) kaolinite,  montmorillonite,  and  synthetic 
mordenite  were  elucidated  by  comparing  the  pH 
values  of  their  adsorption  edges  with  those  of  Si 
and  Al  oxides.  Cation  adsorption  by  these  clays  is 
strongly  influenced  by  the  Si/Al  surface-site  ratio, 
stearic  effects  of  interlayers  or  channels.  Lewis 
acid  strength  of  the  metal,  and  pH  of  the  medium. 
Using  Ni,  kaolinite  showed  additive  adsorption 
behavior  by  the  Si  and  Al  oxide  surfaces  with  well- 
defined  boundaries.  The  adsorption  edge  of  Ni  by 
mordenite  occurred  at  low  pH  values  and  was 
attributed  to  the  increased  Ni-binding  stability 
inside  the  channels  of  the  zeolite  structure.  Several 
heavy  metals  (Ni,  Zn,  Cd  and  Pb)  were  used  to 
properly  identify  the  various  adsorption  edges  on 
montmorillonite.  The  adsorption  of  Ni  by  montmo- 
rillonite was  similar  to  the  Si  and  Al  oxide  surfaces 
but  with  an  additional  adsorption  edge  observed  at 
low  pH  values,  which  was  attributed  to  the  inter- 
layer  structure  of  the  clay.  The  presumed  pH- 
independent  cation  adsorption  behavior  below  pH 
6  by  2:1  clay  minerals  is  probably  due  to  pH- 
dependent  adsorption  on  amorphous  Si  oxide  sites 
that  can  induce  ion-exchange  reactions  at  much 
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lower  pH  values  than  previously  assumed.  (Au- 
thor's abstract) 
W90-11562 


BINARY  AND  TERNARY  EXCHANGE  BEHAV- 
IOR OF  POTASSIUM  AND  AMMONIUM  ON 
KENTUCKY  SUBSOILS. 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
J.  Lumbanraja,  and  V.  P.  Evangelou. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  3,  p  698-705,  May/June  1990.  5  fig,  3 
tab,  52  ref.  USAID  Contract  No.  497-0297-C-00- 
0134-00. 

Descriptors:  'Ammonium,  *Cation  exchange, 
•Fate  of  pollutants,  'Potassium,  *Soil  chemistry, 
*Soil  water,  Adsorption,  Ammonia,  Cations, 
Chemical  analysis,  Ion  exchange,  Loam,  Path  of 
pollutants,  Soil  contamination,  Soil  structure,  Soil 
types. 

Potassium-Ca  and  NH4-Ca  exchange  reactions  in 
soils  are  often  investigated  in  laboratory-type  stud- 
ies. In  these  studies,  it  is  assumed  that  the  results 
from  the  binary  exchange  systems  can  be  extrapo- 
lated to  ternary  (three  ion)  exchange  systems  using 
appropriate  models.  This,  however,  is  rarely  evalu- 
ated. This  study  deals  with  K-Ca  exchange  in  the 
presence  and  absence  of  added  NH4  and  NH4-Ca 
exchange  in  the  presence  and  absence  of  added  K 
on  the  subsoil  of  three  Kentucky  soils,  Eden  clay 
loam  (fine,  mixed  mesic  Typic  Hapludalf),  Lowell 
clay  loam  (fine,  mixed,  mesic  Typic  Hapludalf), 
and  Nicholson  silt  loam  (fine-silty,  mixed,  mesic 
Typic  Fragiudalf).  The  experimental  approach  is 
based  on  the  quantity/intensity  concept  in  order  to 
make  the  findings  relevant  to  field  conditions.  The 
added  NH4  decreased  the  linear  potential  buffering 
capacity  for  the  K  more  than  expected  and  in- 
creased the  equilibrium  activity  ratio  of  K  more 
than  expected.  The  addition  of  K  stimulated  the 
adsorption  of  NH4  on  high-affinity  sites.  Added 
NH4  induced  expansion,  rather  than  collapse,  of 
the  vermiculitic  interlayer.  This  suggests  that  the 
NH4  was  not  occluded  or  trapped,  but  rather 
specifically  adsorbed  in  the  vermiculitic  interlayer. 
In  essence,  the  added  NH4  permits  a  greater  frac- 
tion of  the  total  surface  charge  to  be  available  for 
exchanging  cations  due  to  the  interlayer  expansion. 
The  soil  that  demonstrated  the  greatest  potential 
for  specific  adsorption  of  NH4  was  the  Eden, 
followed  by  the  Lowell  and  the  Nicholson.  The 
same  order  exists  with  respect  to  intensity  of  inter- 
layer expansion.  The  above  suggest  that  the  simul- 
taneous addition  of  K  and  NH4  in  soil  systems  may 
influence  the  fate  of  NH4,  such  as,  for  example,  the 
quantities  leached  as  NH4,  volatilized  as  NH3,  and 
oxidized  to  N03.  (Author's  abstract) 
W90- 11563 


EXCHANGE  CAPACITY  AND  ADSORBED- 
CATION  CHARGE  AS  AFFECTED  BY  CHLO- 
RIDE AND  PERCHLORATE. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
R.  D.  Rhue,  and  W.  H.  Reve. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  3,  p  705-708,  May/June  1990.  2  tab, 
20  ref. 

Descriptors:  'Adsorption,  'Ammonium,  'Chlor- 
ides, 'Ion  exchange,  'Path  of  pollutants,  'Soil 
chemistry,  'Soil  water,  Anions,  Cation  exchange, 
Cations,  Chemical  analysis,  Clays,  Fate  of  pollut- 
ants, Potassium,  Soil  contamination,  Soil  structure, 
Soil  types. 

Previous  reports  in  the  literature  have  indicated 
that  apparent  differences  in  adsorbed-cation  charge 
can  be  obtained  with  CI  and  C104  media  as  a  result 
of  the  adsorption  of  the  bivalent  cation  complex 
CaCl.  Since  the  original  studies  dealt  only  with 
smectite  clay,  it  was  of  interest  to  determine 
whether  these  differences  could  be  observed  for 
other  soil  and  clay  materials.  Both  cation-exchange 
capacity  (CEC)  and  adsorbed-cation  charge  were 
measured  in  CI  and  C104  media  using  Na  or  Ca  as 
the  exchangeable  cations.  In  no  case  was  there  an 
effect  of  the  anion  on  either  CEC  or  adsorbed- 
cation  charge  when  Ca  was  the  predominant  ex- 
changeable  cation.    Furthermore,    CEC   and   ad- 


sorbed-cation charge  were  not  significantly  differ- 
ent. Studies  with  SAz-1  clay  showed  that,  when 
Na  was  the  only  exchangeable  cation  in  the 
system,  the  adsorbed-cation  charge  was  significant- 
ly less  than  the  CEC.  This  difference  was  attrib- 
uted to  negative  adsorption  of  the  anion  and  its 
contribution  to  the  total  adsorbed  charge.  Greater 
adsorbed-cation  charge  in  Ca-saturated  systems, 
compared  with  Na-saturated  systems,  was  ob- 
served for  SAz-1  clay  in  both  CI  and  C104  sys- 
tems. (Author's  abstract) 
W90- 11564 


CATION  EXCHANGE  ISOTHERMS  OB- 
TAINED WITH  BATCH  AND  MISCIBLE-DIS- 
PLACEMENT  TECHNIQUES. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11565 


COPPER  AND  CADMIUM  EFFECTS  ON  PO- 
TASSIUM ADSORPTION  AND  BUFFERING 
CAPACITY. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Plant  and 
Soil  Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11566 


NITROGEN  MINERALIZATION  IN  SEMI- 
ARID  SOILS  OF  MOROCCO:  RATE  CON- 
STANT VARIATION  WITH  DEPTH. 

Institut  Agronomique  et   Veterinaire   Hassan   II, 
Rabat  (Morocco).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2K. 
W90- 11567 


FUNCTIONAL  SENSITIVITY  ANALYSIS  OF 
FOUR  METHODS  TO  GENERATE  SOIL  HY- 
DRAULIC FUNCTIONS. 

Winand  Staring  Centre  for  Integrated  Land,  Soil 
and  Water  Research,  Wageningen  (Netherlands). 
J.  H.  M.  Wosten,  C.  H.  J.  E.  Schuren,  J.  Bouma, 
and  A.  Stein. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  3,  p  832-836,  May/June  1990.  3  fig,  1 
tab,  23  ref. 

Descriptors:  'Data  analysis,  'Hydraulic  conduc- 
tivity, 'Mathematical  models,  'Model  studies, 
'Soil  water,  Fluid  mechanics,  Mathematical  analy- 
sis, Mathematical  equations,  Soil  mechanics,  Soil 
science,  Soil  structure. 

Rapid  advances  in  model  building  have  led  to  the 
understanding  that  applicability  of  future  simula- 
tions depends,  to  a  great  extent,  on  the  availability 
of  accurate  soil  hydraulic  functions  obtained  with 
efficient  methods  rather  than  on  new  models.  In 
this  study,  four  different  methods  were  used  to 
generate  hydraulic  functions:  Method  A,  direct  on- 
site  measurement;  Method  B,  use  of  measured  hy- 
draulic functions  averaged  on  a  regional  scale; 
Method  C,  use  of  measured  hydraulic  functions 
averaged  on  a  national  scale;  and  Method  D,  use  of 
van  Genuchten  parameters  correlated  with  soil 
texture  and  organic  matter  content.  Accuracy  of 
these  methods  was  tested  by  comparing  the  simu- 
lated water  storage  with  the  measured  water  stor- 
age of  the  upper  0.5  m  of  three  soil  profiles  over  a 
period  of  7  yr.  Differences  in  performance  of  the 
four  methods  were  not  significant.  Agreement  be- 
tween measured  and  simulated  water  storage  was 
best,  however,  when  directly  measured  hydraulic 
functions  (Method  A)  were  used.  Next  best  agree- 
ment was  obtained  when  continuous  (Method  D) 
and  two  types  of  class  pedotransfer  functions 
(Methods  B  and  C)  were  used,  which  relate  tex- 
tures and  soil  horizons  to  physical  characteristics. 
Costs  involved  in  obtaining  directly  measured  soil 
hydraulic  functions  are  prohibitively  high,  com- 
pared with  costs  for  the  other  methods.  With 
regard  to  both  accuracy  and  costs,  the  develop- 
ment of  a  data  base  of  measured  soil  hydraulic 
functions  and  use  of  this  information  to  derive 
continuous  and  class  pedotransfer  functions  as- 
sures, in  many  cases,  optimal  spending  of  limited 
available  resources.  (Author's  abstract) 
W90- 11569 


CHARACTERIZATION  OF  TILLAGE  AND 
TRAFFIC  EFFECTS  ON  UNCONFINED  INFIL- 
TRATION MEASUREMENTS. 

National  Soil  Tilth  Lab.,  Ames,  I  A. 

M.  D.  Ankeny,  T.  C.  Kaspar,  and  R.  Horton. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  3,  p  837-840,  May/June  1990.  2  fig,  3 

tab,  17  ref. 

Descriptors:  'Infiltration,  'Infiltration  rate,  'Soil 
water,  'Tillage,  Agriculture,  Compacted  soils, 
Fluid  mechanics,  Infiltration  capacity,  Pore  size, 
Saturated  soils,  Soil  compaction,  Soil  mechanics, 
Soil  science,  Soil  structure. 

Tillage  and  wheel-traffic  compaction  alter  pore 
structure  and  hydraulic  properties  of  agricultural 
soils.  These  alterations  will  affect  root  growth  and 
movement  of  water  and  solutes.  This  study  was 
conducted  to  develop  new  methods  needed  to 
characterize  the  effects  of  wheel  traffic  and  tillage 
on  pore  structure  as  measured  by  water  flow 
through  macropores.  Unconfined  (three-dimen- 
sional) saturated  and  unsaturated  infiltration  meas- 
urements (0-,  30-,  60-,  and  150-mm  water  tension) 
at  the  soil  surface  were  taken  sequentially  at  field 
sites  to  determine  the  steady-state  rate  of  water 
flow  through  different  pore-size  classes  on  a  Tama 
silty  clay  loam  (fine-silty,  mixed,  mesic  Typic  Ar- 
giudoll).  A  tension  infiltrometer  was  used  to  obtain 
the  unsaturated  infiltration  rates.  Sites  were  select- 
ed on  trafficked  and  untrafficked  interrow  posi- 
tions in  two  tillage  systems  (chisel  plow  and  no- 
till).  Steady  state  infiltration  rates  from  2  to  300 
microns/s  were  measured.  Increasing  the  tension 
of  applied  water  resulted  in  decreasing  infiltration 
rates  for  both  tillages  and  traffic  treatments  be- 
cause, as  tensions  increased,  larger  pores  emptied. 
Wheel  traffic  reduced  infiltration  rates  in  both 
tillages,  but  caused  a  greater  decrease  in  infiltration 
rates  in  the  chisel-plow  system  than  in  no-till. 
Increasing  tension  caused  proportionately  smaller 
decreases  in  infiltration  rates  for  wheel-trafficked 
positions.  This  suggests  that  larger  macropores 
were  transporting  a  greater  proportion  of  the  total 
water  flow  in  untrafficked  soil  than  in  trafficked 
soil  and  reinforces  the  concept  that  larger,  as  op- 
posed to  smaller,  pores  are  more  easily  destroyed 
by  wheel  traffic.  Unconfined  infiltration  measure- 
ments were  shown  to  be  useful  in  quantifying  the 
effects  of  tillage  and  compaction  on  soil  macro- 
pores. (Author's  abstract) 
W90- 11570 


EFFECTIVE  DESIGN  FOR  SMALL  FLOOD-IR- 
RIGATED FIELD  PLOTS. 

Delaware  Univ.,  Newark.  Dept.  of  Plant  and  Soil 

Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 

W90- 11571 


COUPLED  SATURATED-UNSATURATED 

QUASILINEARIZED  STEADY  STATE  FLOWS 
FROM  BURIED  AND  SURFACE  CAVITIES. 

Auckland  Univ.  (New  Zealand).  Dept.  of  Engi- 
neering Science. 
A.  J.  Pullan. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.   6,  p   1209-1218,  June   1990.    11   fig,   33  ref. 

Descriptors:  'Cavern  flow,  'Flow,  'Groundwater 
movement,  'Mathematical  equations,  'Soil  water, 
Errors,  Fluctuations,  Saturation,  Water  depth. 

The  coupled  saturated-unsaturated  flow  that  re- 
sults from  water-filled  cavities  in  soils  was  studied, 
under  the  assumption  of  quasilinearization  for  the 
unsaturated  flow,  using  a  combined  boundary  ele- 
ment-finite element  method.  Buried  two-dimen- 
sional circular  cylindrical  cavities  and  two-dimen- 
sional semicircular  cavities  were  examined  in 
detail.  The  effect  of  the  size  of  the  cavity  and  the 
soil  type  on  the  flux  from  the  cavity  and  the  size  of 
the  saturated  zone  and  effectively  wetted  region 
was  illustrated.  Comparisons  with  previous  analyti- 
cal and  numerical  results,  in  which  the  depth  of 
water  in  the  cavity  was  neglected,  were  also  made. 
These  comparisons  indicated  the  severe  errors  that 
are  introduced  into  the  calculation  of  the  flux  and 
the  flow  field  when  the  depth  of  water  is  neglect- 
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ed.  It  was  shown  that  the  percentage  error  in  the 
flux  from  a  buried  circular  cylinder  with  water 
depth  neglected  increases  from  20%  to  220%  as 
the  dimensionless  cavity  size  s  increases  from  0. 1  to 
1,  and  that  the  saturated  zone  extends  to  a  depth  of 
approximately  7.9  times  the  cavity  radius  for  s  = 
1.  (Author's  abstract) 
W90-11649 


QUASILINEAR  APPROXIMATION  FOR  UN- 
SATURATED POROUS  MEDIA  FLOW. 

Auckland  Univ.  (New  Zealand).  Dept.  of  Engi- 
neering Science. 
A.  J.  Pullan. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  6,  p  1219-1234,  June  1990.  183  ref. 

Descriptors:  *Flow  equations,  *Mathematical  anal- 
ysis, 'Porous  media,  *Quasilinear  approximation, 
•Richards  equation,  *Soil  water,  'Unsaturated 
flow,  Flow,  Flow  around  objects,  Hydraulic  con- 
ductivity. 

The  quasilinear  approximation  for  unsaturated 
porous  media  flow  was  reviewed.  The  quasilinear 
approximation  is  the  name  given  to  an  exponential 
relationship  between  hydraulic  conductivity  and 
moisture  potential.  This  relationship's  past  uses 
were  also  examined.  The  quasilinear  approximation 
is  attractive  because,  under  steady  regimes,  the 
highly  nonlinear  Richards  equation  governing  un- 
saturated flow  can  be  linearized.  This  simplifica- 
tion permitted  analytical  and  semianalytical  solu- 
tions to  be  found  for  many  unsaturated  flow  prob- 
lems, such  as  two-dimensional  and  three-dimen- 
sional infiltration  from  supply  surfaces  of  nonzero 
dimensions  under  realistic  boundary  conditions. 
Research  areas  using  this  approximation  include 
coupled  saturated-unsaturated  flows  and  unsaturat- 
ed flows  around  obstacles.  (Miller-PTT) 
W90- 11650 


EFFECTIVE  UNSATURATED  HYDRAULIC 
CONDUCTIVITY  OF  LAYERED  SANDS. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

T.  C.  J.  Yeh,  and  D.  J.  Harvey. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  6,  p  1271-1279,  June  1990.  13  fig,  5  tab,  33  ref. 

Descriptors:  'Hydraulic  conductivity,  *Sand,  'Soil 
properties,  *Soil  water,  Stochastic  process,  Un- 
saturated flow. 

Accurate  estimates  of  field-scale  hydraulic  conduc- 
tivities of  unsaturated  heterogeneous  soils  are  very 
difficult  to  obtain.  Various  approaches  to  determin- 
ing effective  conductivity  values  for  heterogeneous 
sands  were  compared  with  laboratory  measure- 
ments. The  unsaturated  hydraulic  conductivity  of 
two  homogeneous  sands  and  one  layered  sand 
composed  of  the  two  homogeneous  sands  was 
measured  using  the  steady-state  flux  control 
method.  The  averaged  unsaturated  hydraulic  con- 
ductivity curves  of  the  two  homogeneous  sands 
using  a  direct  averaging  approach  were  compared 
with  the  measured  layered  sand  conductivity  data. 
The  results  showed  that  the  geometric  mean  of 
hydraulic  conductivity-suction  curves  of  the 
coarse  and  medium  sands  approximated  the  meas- 
ured hydraulic  conductivity-suction  curve  of  the 
layered  sand.  The  observed  suction  variance  and 
effective  hydraulic  conductivity  were  compared 
with  expressions  developed  from  a  stochastic 
theory.  The  results  supported  the  stochastic  ap- 
proach. (Author's  abstract) 
W90- 11654 


SOLUTE  TRANSPORT  IN  AGGREGATED 
MEDIA:  AGGREGATE  SIZE  DISTRIBUTION 
AND  MEAN  RADII. 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11656 


SOIL  CLEAN  UP  BY  IN-SITU  AERATION.  IV. 
ANISOTROPIC  PERMEABILITIES. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 
and  Environmental  Engineering. 


For  primary  bibliographic   entry  see  Field   5G. 
W90- 11832 


COMPARISON  OF  SOIL  WATER  CHEMISTRY 
AND  SAMPLE  SIZE  REQUIREMENTS  FOR 
PAN  VS  TENSION  LYSIMETERS. 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

B.  R.  Swistock,  J.  J.  Yamona,  D.  R.  Dewalle,  and 

W.  E.  Sharpe. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 

No.  3/4,  p  387-396,  1990.  4  tab,  16  ref. 

Descriptors:  *Leachates,  'Lysimeters,  'Measuring 
instruments,  'Sampling,  'Soil  water,  'Water 
chemistry,  Chemical  properties,  Comparison  stud- 
ies, Mathematical  models,  Soil  chemistry,  Soil 
properties. 

A  study  was  conducted  to  compare  soil  leachate 
chemistry  and  determine  sample  size  requirements 
for  tension  and  pan  (zero-tension)  lysimeters.  Anal- 
yses were  performed  on  an  annual  and  seasonal 
basis  for  one  year  of  data  collected  at  Pea  Vine 
Hill,  a  forested  site  in  southwestern  Pennsylvania. 
On  an  annual  basis,  S04(2-),  Ca(2  +  ),  Mg(2+), 
K(  +  )  and  specific  conductance  were  significantly 
higher  in  tension  lysimeter  samples  but  no  chemi- 
cal species  were  significantly  higher  in  pan  lysi- 
meters. Seasonal  comparisons  indicated  chemical 
differences  between  lysimeter  types  were  variable 
with  more  significant  deviations  present  during 
wet  periods.  Nearly  all  significant  seasonal  differ- 
ences were  comprised  of  higher  concentrations  in 
tension  compared  to  pan  lysimeters.  Disparities  in 
leachate  chemistry  between  lysimeter  types  were 
ascribed  to  different  sources  of  water  collected  by 
the  instruments,  especially  during  wet  periods. 
Sample  size  requirements  were  calculated  for  two 
biweekly  periods  for  each  lysimeter  type  at  three 
confidence  levels.  Based  upon  calculated  sample 
demands,  pan  lysimeter  soil  leachate  chemistry 
could  be  characterized  with  fewer  samples  than 
tension  lysimeters.  Less  than  30  samples  were  gen- 
erally necessary  for  pan  B-horizon  lysimeters  at 
the  70%  confidence  level.  Sample  requirements 
were  usually  unreasonable  at  higher  confidence 
levels.  (Author's  abstract) 
W90- 11874 


ESTIMATES  OF  NATURAL  SOIL-DRAINAGE 
VOLUMES  IN  SOUTH  DAKOTA. 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Plant  Science. 

E.  M.  White. 

Soil  Science  SOSCAK,  Vol.  149,  No.  4,  p  235-238, 

April  1990.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Drainage,  'Evapotranspiration, 
'Precipitation,  'Soil  water,  'South  Dakota,  'Sub- 
soil drainage,  Clays,  Leaching,  Sand,  Soil  profiles, 
Soil  properties,  Subsoil,  Weather  data  collections. 

Drainage  water  that  would  pass  through  succes- 
sively deeper  soil  layers  was  estimated  at  selected 
weather  stations.  Monthly  Thornthwaite  potential 
evapotranspiration  amounts  were  subtracted  from 
the  precipitation  amounts  to  calculate  the  yearly 
net  soil  water  addition,  or  loss  if  the  soil  lost  plant- 
available  water.  Surplus  plant-available  water  at 
year's  end  was  the  initial  amount  in  the  next  year's 
calculation.  With  each  monthly  addition,  the  total 
depth  of  water  penetration  was  calculated.  For 
fine-textured  clay  soils,  water  drainage  does  not 
occur  below  one  meter  in  the  northwestern  quarter 
of  the  state,  but  in  the  southeastern  corner,  a  total 
of  3.5  meters  of  water  drains  below  one  meter 
during  10  or  11  years  in  a  100-year  period.  For 
sandy  soils,  drainage  does  not  occur  below  3 
meters  in  the  northwestern  quarter,  but  in  the 
southeastern  corner  up  to  a  total  of  4  meters  of 
water  drains  below  3  meters  during  10  to  13  years 
in  100  years.  Plants  with  deep  root  systems,  such  as 
alfalfa,  could  remove  subsoil  water  to  this  depth. 
Drainage  of  water  from  the  soil  profile  is  unlikely 
on  nearly  level  upland  areas  that  were  originally 
prairie  and  that  do  not  receive  run-in  water.  Semi- 
arid,  northwestern  South  Dakota  has  high  evapo- 
transpiration and  low  precipitation,  so  that  drain- 
age through  the  subsoil  is  at  least  low  on  nearly 
level  upland  landscapes.  Precipitation  and  subsoil 


drainage  increase  southeast  across  South  Dakota. 
The  drainage  would  be  used  by  plants  if  it  were 
not  deeper  than  the  rooting  zone.  To  assess  leach- 
ing potential,  weather  and  soil  data  were  used  to 
calculate  the  volume  of  drainage  water  that  would 
pass  through  successively  deeper  soil  layers  in 
South  Dakota.  (Author's  abstract) 
W90- 11965 


2H.  Lakes 


DISTRIBUTION  OF  PARTICULATE  PHOS- 
PHORUS IN  THE  DIMENSIONAL  FRAC- 
TIONS IN  WATERS  OF  DIFFERENT  DEGREE 
OF  TROPHY  (RUSSIAN). 

E.  V.  Yakushev,  and  L.  I.  Korzhikova. 
Okeanologiia  OKNOAR,  Vol.  30,  No.  2,  p  241- 
245,  1990.  2  fig,  1  tab,  10  ref.  English  summary. 

Descriptors:  'Eutrophication,  'Phosphates,  'Phos- 
phorus, 'Trophic  level,  Dissolved  solids,  Organic 
compounds,   Organic  matter,   Particulate  matter. 

Data  obtained  of  the  total  phosphorus  variations  in 
the  surface  layer  of  waters  of  different  productivi- 
ty levels  is  discussed.  The  concentrations  of  the 
fractions  of  total  particulate  phosphorus  greater 
than  150  microns,  20-150  microns,  less  than  20 
microns,  as  well  as  dissolved  organic  phosphorus 
and  dissolved  phosphates  were  measured.  The 
dominant  form  of  phosphorus  even  in  hypertrophic 
waters  was  dissolved  phosphate  (>  65%).  The 
concentrations  of  the  dimensional  fractions  of  the 
particulate  phosphorus  appeared  to  be  a  good  indi- 
cation of  trophic  level.  (Author's  abstract) 
W90-10562 


ESTABLISHMENT  OF  ANAEROBIC,  REDUC- 
ING CONDITIONS  E*  LAKE  SEDIMENT 
AFTER  DEPOSITION  OF  ACH)IC,  AEROBIC 
SEDIMENT  BY  A  MAJOR  STORM. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10568 


ALUMTNUM  GEOCHEMISTRY  IN  PEATLAND 
WATERS. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10571 


COMPARISON  OF  PHOSPHORUS  IMMOBI- 
LIZATION IN  SEDIMENTS  OF  FRESHWATER 
AND  COASTAL  MARINE  SYSTEMS. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 
Ecosystem  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10572 


NATIONAL     WETLANDS     INVENTORY     IN 
NORTH  CAROLINA. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Soil 
and  Water  Conservation. 
For  primary  bibliographic  entry  see  Field  7C. 
W90- 10600 


ELIMINATION  OF  ISOLATED  AND  LIMITED- 
FLOW  WETLANDS  ES  NORTH  CAROLESA. 

Fish  and  Wildlife  Service,  Raleigh,  NC.  Div.  of 
Ecological  Services. 

For  primary  bibliographic  entry  see  Field  4C. 
W90- 10601 


EFFECTS  OF  PRETREATMENT  OF  HIGH- 
WAY RUNOFF  ON  QUALITY  OF  WETLAND 
BED  SEDIMENTS. 

Geological  Survey,  Altamonte  Springs,  FL. 

For  primary  bibliographic  entry  see  Field   5G. 

W90- 10605 
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AERATION  METHOD  INVESTIGATIONS  IN  A 
RED  MANGROVE  DOMINATED  MOSQUITO 
CONTROL  IMPOUNDMENT. 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Chemi- 
cal and  Environmental  Engineering. 
For  primary  bibliographic  entry  see   Field   5G. 
W90- 10606 


USING  GEOGRAPHIC  INFORMATION  SYS- 
TEMS TO  PREDICT  THE  TROPHIC  STATE  OF 
LAKES. 

Massachusetts  Univ.,  Amherst. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-10615 

COUPLED  THREE-DIMENSIONAL  GROUND- 
WATER FLOW  AND  LAKE-STAGE  MODEL  OF 
NORTHERN  PALM  BEACH  COUNTY,  FLORI- 
DA. 

GeoTrans,  Inc.,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W90- 10616 


NEW  ZEALAND  LEGISLATION  FOR  RIPARI- 
AN CONTROL. 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6E. 
W90-10635 


LOCAL  GOVERNMENT  RESPONSES  TO  THE 
WETLANDS  PROTECTION  CHALLENGE:  IN- 
TEGRATION AND  COOPERATION. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  6E. 
W90-10639 


WETLANDS  RESTORATION:  THE  PRIVATE 
SECTOR  TO  THE  RESCUE. 

Coastal  Environments,  Inc.,  Baton  Rouge,  LA. 
For  primary  bibliographic  entry  see  Field  6G. 
W90- 10640 


PROTECTING    WETLANDS    WITH    SWAMP- 
BUSTER. 

Soil  Conservation  Service,  Raleigh,  NC. 

For  primary  bibliographic  entry  see  Field   6G. 

W90-10643 


WATER  TEMPERATURE  IN  POYANG  LAKE. 

Hydrometerological      Experiment      Station      of 

Poyang  Lake,  Xingzi  (China). 

H.  S.  Xu,  and  X.  F.  Ouyang. 

Oceanologia  et  Limnologia  Sinica,  Vol.  20,  No.  4, 

1989,  p  343-353,  10  fig,  7  tab,  2  ref. 

Descriptors:  "China,  'Lakes,  "Limnology, 
•Poyang  Lake,  "Water  temperature,  Air  tempera- 
ture, Temperature  effects,  Temperature  gradient. 

The  change  of  water  temperature  with  time  and 
with  location,  and  the  relations  between  the  water 
temperature  and  the  air  temperature  in  Poyang 
Lake  are  analyzed.  The  annual  water  temperature 
is  well  distributed  vertically  but  the  temperature 
gradient  with  depth  varies  slightly.  The  deep 
water  temperature  varies  greatly  each  month.  The 
water  temperature  on  the  lake  surface  increases 
gradually  from  the  north  to  the  south  and  from  the 
west  to  the  east.  This  large  body  of  water  has  an 
obviously  regulative  effect  on  the  peripheral  air- 
temperature.  The  water  temperature  and  the  air 
temperature  are  closely  related.  (Author's  abstract) 
W90- 10707 

INVESTIGATION  OF  PRIMARY  PRODUC- 
TION AND  EUTROPHICATION  IN  THE 
WATERS  OF  WEST  LAKE  HANGZHOU. 

National    Bureau    of   Oceanography,    Hangzhou 
(China).  Second  Inst,  of  Oceanography. 
X.  R.  Ning,  J.  Shi,  Z.  Liu,  Z.  Chen,  and  Z.  Liu. 
Oceanologia  et  Limnologia  Sinica,  Vol.  20,  No.  4, 
1989,  p  365-374,  7  fig,  5  tab,  14  ref. 

Descriptors:  "Eutrophication,  "Hangzhou  Lake, 
♦Lakes,     "Limnology,     "Primary     productivity, 


•Water  pollution  effects,  Algal  growth,  Aquatic 
productivity,  Fish  food  organisms,  Lake  fisheries, 
Phosphorus,  Phytoplankton. 

Investigation  of  phytoplankton  production  in  West 
Lake  from  February  1985  to  February  1986 
showed  that  phytoplankton  abundance  was  highest 
at  Yuehu  Lake,  Xili  Lake  was  the  next  highest, 
Xiaonan  Lake  was  the  third  highest,  Waixi  Lake 
was  the  fourth  highest,  Beili  Lake  was  the  fifth 
highest,  and  Santannei  Lake  was  the  lowest.  Al- 
though, the  eutrophication  of  West  Lake  in  1985- 
1986  was  controlled,  it  remains  a  eutrophic  system. 
There  is  a  quantitative  relationship  between  the 
phosphorus  level  and  the  photosynthesis  rate,  and 
between  the  phosphorus  level  and  the  transparency 
in  West  Lake.  The  potential  fish  production  was 
calculated  as  being  about  500  tons  per  year  based 
on  the  annual  production  of  phytoplankton  in  West 
Lake,  which  is  5334.2  tons  of  organic  carbon  per 
year.  Stocking  phytoplankton-eating  fish  might  be 
one  way  of  controlling  eutrophication  in  West 
Lake.  (King-PTT) 
W90-10708 

PRELIMINARY  STUDY  ON  THE  CLAY  MIN- 
ERALS IN  SEDIMENTS  FROM  ERHAI  LAKE. 

Nanjing  Institute  of  Geography  and  Limnology, 

Academia  Sinica,  China. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-10710 


HYDROGEN  PEROXIDE  DECAY  IN  WATERS 
WITH  SUSPENDED  SOIXS:  EVIDENCE  FOR 
BIOLOGICALLY  MEDIATED  PROCESSES. 

Florida    International    Univ.,    Miami.     Drinking 

Water  Research  Center. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-10717 


R.  D.  Robarts,  and  R.  J.  Wicks. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  5,  p  1027-1037,  May 
1990.  4  fig,  4  tab,  54  ref. 

Descriptors:  "Aquatic  bacteria,  "Bacterial  physiol- 
ogy, "Eutrophic  lakes,  "Hartbeespoort  Dam,  "Hy- 
pertrophic lakes,  "Limnology,  "Productivity,  Bac- 
terial analysis,  Chlorophyll  a,  Microbiological 
studies,  Population  dynamics,  Primary  productivi- 
ty, South  Africa,  Thymidine,  Water  temperature. 

The  incorporation  of  (methyl-3H)thymidine  (TdR) 
into  bacterial  DNA  in  Hartbeespoort  Dam,  South 
Africa  was  measured  over  16  mo  and  at  nine 
depths.  Bacterial  numbers  at  the  surface  ranged 
between  2.45  and  32.20  x  1,000,000  cells/mL 
(x  =  8.83  x  1,000,000/mL)  while  bacterial  produc- 
tion varied  between  1.0  and  251  pmol  TdR/L/h 
(0.01  to  1.9  mg  C/cu  m/h).  At  the  bottom,  produc- 
tion ranged  between  0  and  26.7  pmol  TdR/L/h  (p- 
0.2  mg  C/cu  m/h).  The  fastest  bacterial  doubling 
time  was  59  h.  At  the  surface,  bacterial  production 
was  dominantly  correlated  to  chlorophyll  a  (6.6- 
6530  mg/cu  m)  and  phaeopigments  (0.9-378  mg/cu 
m)  (r=0.81)  followed  by  primary  production  (26.6- 
8886  mg  C/cu  m/h)  (r  =  0.77)  (n  =  30-34, 
p<0.001).  However,  below  5  m,  water  tempera- 
ture and  bacterial  numbers  were  the  dominant  cor- 
relates. Bacterial  production  for  the  water  column 
averaged  2%  of  daily,  areal  primary  production. 
The  data  demonstrated  a  close  coupling  between 
autotrophic  production  and  heterotrophic  bacterial 
production.  However,  the  low  bacterial  produc- 
tion compared  with  primary  production,  together 
with  primary  production,  together  with  the  small 
size  of  the  bacteria  (usually  0.09-0.25  microm 
width),  suggest  substrate  supply  was  a  major  limit- 
ing factor  of  bacterial  growth.  (Author's  abstract) 
W90- 10720 


PREDICTORS  OF  RELATIVE  FISH  BIOMASS 
IN  LAKES  AND  RESERVOffiS  OF  ARGENTI- 
NA. 

Instituto  Nacional  de  Investigacion  y  Desarrollo 
Pesquero,  Mar  del  Plata  (Argentina). 
R.  Quiros.  . 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  5,  p  928-939,  May 
1990.  6  fig,  7  tab,  53  ref. 

Descriptors:  "Argentina,  "Biomass,  "Fish  popula- 
tions, "Lakes,  "Limnology,  "Reservoirs,  "Trophic 
level,  Chlorophyll,  Lake  morphology,  Nitrogen 
compounds,  Nutrients,  Oxygen,  Phosphorus,  Phy- 
toplankton, Zooplankton. 

Relationships  between  total  fish  biomass  and  chlo- 
rophyll, nutrient  levels,  and  morphometric  and  cli- 
matic factors  are  shown  for  a  set  of  106  Argentin- 
ian lakes  and  reservoirs.  The  total  database  is 
highly  heterogeneous.  Relative  fish  biomass 
(CPUE)  was  estimated  from  gill  net  catches.  A 
data  screening  process  was  applied  to  the  environ- 
mental database  to  homogenize  it.  Nutrient,  total 
organic  matter  content,  and  mean  depth  were  most 
important  in  explaining  relative  fish  biomass  varia- 
bility between  lakes  and  reservoirs.  In  most  hetero- 
geneous sets  total  organic  nitrogen  (TON)  ex- 
plained most  of  CPUE  variability.  After  screening 
for  limnological  anomalies  (i.e.  turbidity  derived 
from  inorganic  sources,  unsuitable  conditions  for 
fish,  and  TN/TP  (total  nitrogen/total  phosphorus) 
<37  (Molar  basis)),  TP  and  TON  were  highly 
correlated  with  CPUE.  Mean  annual  air  tempera- 
ture was  significantly  related  to  fish  biomass,  but 
the  relationship  was  not  significant  after  nutrients, 
morphometry,  and  environmental  oxygen  condi- 
tions had  been  accounted  for.  The  results  support 
the  hypothesis  that  fish/phytoplankton,  and  fish/ 
zooplankton  biomass  ratios  are  inversely  related  to 
lake  trophy.  (Author's  abstract) 
W90-10719 

HETEROTROPHIC  BACTERIAL  PRODUC- 
TION AND  ITS  DEPENDENCE  ON  AUTOTRO- 
PHIC PRODUCTION  IN  A  HYPERTROPHIC 
AFRICAN  RESERVOm. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa). 


PHYTOPLANKTON  IN  QUEBEC  LAKES:  VAR- 
IATION WITH  LAKE  MORPHOMETRY,  AND 
WITH  NATURAL  AND  ANTHROPOGENIC 
ACIDIFICATION. 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 10722 


THERMAL  STRUCTURE  OF  A  MULTD3ASIN 
LAKE:  INFLUENCE  OF  MORPHOMETRY,  IN- 
TERBASES EXCHANGE,  AND  GROUNDWAT- 
ER. 

Wisconsin  Univ.-Madison.  Center  for  Limnology. 
D.  M.  Robertson,  and  R.  A.  Ragotzkie. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  6,  p  1206-1212,  June 
1990.  5  fig,  5  tab,  17  ref.  NSF  Long-Term  Ecologi- 
cal Research  Program  Contract  BSR  8514330. 

Descriptors:  "Lake  morphology,  "Lake  morphom- 
etry, "Limnology,  "Thermal  stratification,  "Water 
temperature,  Groundwater  discharge,  Seasonal 
variation,  Trout  Lake,  Wisconsin. 

Interbasin  differences  which  develop  below  the 
upper  mixed  layer  in  small  multibasin  lakes  provide 
the  unique  opportunity  to  examine  how  a  lake's 
morphometry  affects  the  rates  of  certain  processes 
and  the  distribution  of  certain  physical,  chemical, 
and  biological  parameters  without  the  confounding 
inter-lake  dissimilarities  encountered  when  examin- 
ing different  lakes.  To  determine  if  the  variability 
in  basin  morphometry  can  be  the  primary  factor 
causing  interbasin  differences,  the  thermal  struc- 
ture of  Trout  Lake,  Wisconsin,  was  examined 
during  summer  and  winter  stratification  and  quan- 
titatively explained  the  observed  differences  in 
temperature  among  basins.  Differences  in  hypolim- 
netic  temperature  during  summer  stratification  and 
differences  in  the  temperature  of  the  entire  water 
column  in  the  winter  were  primarily  due  to  the 
morphometric  differences  among  basins.  During 
winter,  variations  in  the  temperature  among  basins 
were  also  influenced  by  interbasin  exchange  and 
differences  in  groundwater  inputs.  Therefore,  this 
multibasin  lake  can  provide  the  opportunity  to  test 
for  morphometric  affects  without  the  confounding 
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inter-lake  dissimilarities  encountered  when  examin- 
ing different  lakes.  (Author's  abstract) 
W90- 10723 


REGULATION  OF  PIGMENT  SEDIMENTA- 
TION BY  PHOTO-OXIDATION  AND  HERBI- 
VORE GRAZING. 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  Sci- 
ences. 

P.  R.  Leavitt,  and  S.  R.  Carpenter. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  6,  p  1166-1176,  June 
1990.  9  fig,  4  tab,  39  ref.  NSF  Grants  BSR-86- 
06271,  BSR-85-21832,  and  BSR-83-08919. 

Descriptors:  'Carotenoids,  "Herbivores,  'Limnol- 
ogy. 'Oxidation,  'Pigments,  'Sedimentation, 
Algae,  Ecosystems,  Phytoplankton,  Population  dy- 
namics, Zooplankton. 

Reversed-phase  high  pressure  liquid  chromatogra- 
phy was  used  to  show  that  algal  carotenoid  sedi- 
mentation is  regulated  by  photo-oxidation  and  her- 
bivore grazing  in  three  unproductive,  north-tem- 
perate lakes.  Comparison  of  algal  carotenoid  and 
biovolume  standing  stocks  revealed  that  carote- 
noid concentrations  in  epilimnetic  waters  were  in- 
fluenced by  nonplanktonic  inputs  of  pigments  as 
well  as  phytoplankton  community  composition. 
Sediment  traps  did  not  record  weekly  events  in  the 
water  column.  Pigments  that  were  incorporated  in 
zooplankton  feces  and  sank  rapidly  (e.g.  allox- 
anthin  and  pheophorbide  a)  were  over-represented 
in  trap  material  relative  to  epilimnetic  pigment 
standing  stocks.  Differential  decay  of  pigments  in 
traps  could  not  account  for  this  observed  bias. 
Chlorophyll  mass  balance  budgets  corroborated 
the  important  influence  of  grazing  by  large-bodied 
zooplankton  on  pigment  sedimentation.  Interan- 
nual  differences  in  pigment  sedimentation  were 
caused  by  changes  in  zooplankton  community 
structure  and  the  vertical  zonation  of  phytoplank- 
ton communities.  In  the  absence  of  fecal  transpor- 
tation, photo-oxidation  destroyed  carotenoids  prior 
to  their  sedimentation  from  the  photic  zone.  There- 
fore, sedimentary  carotenoid  composition  is  regu- 
lated by  loss  processes  as  well  as  changes  in  algal 
community  composition.  (Author's  abstract) 
W90- 10724 


WEIGHTED  MULTICOLLINEARITY  IN  LO- 
GISTIC REGRESSION:  DIAGNOSTICS  AND 
BIASED  ESTIMATION  TECHNIQUES  WITH 
AN  EXAMPLE  FROM  LAKE  ACIDIFICATION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ex- 
perimental Statistics. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 10726 


EFFECT  OF  COPPER  ON  THE  INTERACTION 
BETWEEN  THE  PREDATOR  DIDINIUM  NA- 
SUTUM  AND  ITS  PREV  PARAMECIUM  CAU- 
DATUM. 

Concordia  Univ.,  Sir  George  Williams  Campus, 

Montreal    (Quebec).    Water    Pollution    Research 

Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W90- 10727 


WOODY  DEBRIS,  CHANNEL  FEATURES, 
AND  MACROINVERTEBRATES  OF  STREAMS 
WITH  LOGGED  AND  UNDISTURBED  RIPARI- 
AN TIMBER  IN  NORTHEASTERN  OREGON, 
U.S.A. 

Eldorado  National  Forest,  Placerville,  CA. 
For  primary  bibliographic  entry  see  Field  4C. 
W90- 10728 


COMPARISON  OF  ZYGNEMATACEAN 
(CHLOROPHYTA)  ALGAE  IN  THE  META- 
PHYTON  OF  TWO  ACIDIC  LAKES. 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

E.  T.  Howell,  M.  A.  Turner,  R.  L.  France,  M.  B. 
Jackson,  and  P.  M.  Stokes. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  6,  p  1085-1092,  June 
1990.  2  fig,  9  tab,  31  ref.  Ontario  Ministry  of  the 


Environment  Grant  282PL. 

Descriptors:  *Acid  lakes,  *Acid  rain,  *Algae, 
•Comparison  studies,  'Limnology,  Biomass, 
Chlorophyta,  Distribution  patterns,  Ecosystems, 
Hydrogen  ion  concentration,  Ontario,  Plastic  lake, 
Productivity. 

In  1986,  Plastic  Lake  (pH  is  about  5.6)  Ontario, 
acidified  by  acidic  precipitation,  and  L.302S  (pH  is 
about  5.0),  experimentally  acidified  by  addition  of 
H2S04,  showed  similar  patterns  of  unattached 
benthic  growth  (metaphyton)of  filamentous  green 
algae.  The  mid  to  late  summer  build-up  of  meta- 
phyton  was  extensive  in  both  lakes,  Affecting 
nearly  100%  of  the  lake  perimeters,  being  concen- 
trated in  a  shallow  band  0.5-1.0  m  deep  in  L.302S 
and  0.4-2.7  m  deep  in  Plastic  Lake.  Distribution 
was  negatively  related  to  depth  and  bottom  slope 
but  independent  of  type  of  substratum.  The  areal 
density  of  metaphyton  in  the  0-2  m  depth  zone  of 
Plastic  Lake  was  estimated  to  be  1.2  g  dry  weight 
(dw)/sq  m.  The  productivity  of  metaphyton  stand- 
ardized by  biomass  was  inversely  related  to  the 
concentration  of  algae  incubated.  Over  a  common 
range  of  incubation  concentrations  primary  pro- 
duction rates  were  similar  in  L.302S  and  Plastic 
Lake  (about  1.6  micrograms  C/(mg  dw)/h)  despite 
differences  in  the  composition  of  the  communities, 
predominately  Mougeotia  sq.  and  Spirogyra  sp.  in 
L.302S,  and  Zygogonium  tunetanum  Gauthier- 
Lievre  in  Plastic  Lake.  (Author's  abstract) 
W90- 10729 


PHOSPHORUS  DEFICIENCY  AND  ITS  VARI- 
ATION AMONG  LAKES. 

Ottawa  Univ.  (Ontario).  Ottawa-Carleton  Inst,  of 
Biology. 
D.  J.  Currie. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  6,  p  1077-1084,  June 
1990.  3  fig,  4  tab,  46  ref. 

Descriptors:  'Lake  morphology,  'Limnology, 
'Nutrients,  'Phosphorus,  'Trophic  level,  Aquatic 
bacteria,  Chemical  properties,  Lakes,  Ontario, 
Orthophosphates,  Phosphorus  compounds,  Plank- 
ton, Quebec. 

The  severity  of  phosphorus  deficiency  varies 
greatly  among  lakes.  Whether  this  variation  is  re- 
lated to  particular  morphological,  chemical,  or  bio- 
logical characteristics  of  lakes  was  addressed  by 
sampling  49  lakes  in  Quebec,  Ontario,  and  the 
northeastern  United  States.  The  rate  constant  of 
orthophosphate  uptake  (kl),  a  measure  of  ortho- 
phosphate  demand/supply,  proved  to  be  only 
weakly  related  to  watershed  area  and  to  the  total 
phosphorus  (P)  concentration  of  the  water  (R- 
squared=0.210).  The  abundance  of  biota  and  other 
aspects  of  water  chemistry  were  all  unrelated  to 
the  intensity  of  P-deficiency  as  it  varies  among  the 
lakes.  In  contrast,  within-lake  seasonal  variability 
of  the  rate  constant  of  orthophosphate  turnover 
(kt,  which  is  approximately  equal  to  Kl)  is  strong- 
ly related  to  temperature  and  bacterial  abundance 
(R-squared=0.575  to  0.828).  These  results  indicate 
that  the  seasonal  variation  in  phosphorus  deficien- 
cy depends  strongly  on  bacterioplankton  activity, 
whereas  inter-lake  variability  in  phosphorus  defi- 
ciency is  determined  mainly  by  factors  other  than 
morphometry,  plankton  abundance,  or  trophic 
richness.  (Author's  abstract) 
W90-10730 


EFFECT  OF  CLIMATIC  WARMING  ON  THE 
SOUTHERN  MARGINS  OF  THE  NATIVE 
RANGE  OF  BROOK  TROUT,  SALVELINUS 
FONTINALIS. 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2A. 
W90- 10731 


EXPERIMENTAL  PERTURBATIONS  OF 
WHOLE  LAKES  AS  TESTS  OF  HYPOTHESES 
CONCERNING  ECOSYSTEM  STRUCTURE 
AND  FUNCTION. 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 


W90- 10733 


FACTORS  CONTROLLING  SEDIMENT  COM- 
MUNITY RESPIRATION  IN  WOODLAND 
STREAM  ECOSYSTEMS. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 
Ecosystem  Studies. 
L.  O.  Hedin. 

OIKOS  OIKSAA,  Vol.  57,  No.  1,  p  94-105,  Febru- 
ary 1990.  5  fig,  3  tab,  68  ref. 

Descriptors:  'Ecosystems,  'Forest  watersheds, 
'Respiration,  'Stream  sediments,  Benthic  environ- 
ment, Carbon  dioxide,  Detritus,  Hubbard  Brook 
Experimental  Forest,  Lakes,  Marine  environment, 
New  Hampshire,  Nutrients,  Organic  carbon,  Or- 
ganic matter,  Streambeds. 

In  shaded  woodland  streams,  sediment  community 
respiration  is  an  important  measure  of  decomposi- 
tion of  organic  matter.  In  situ  rates  of  community 
respiration  were  measured  in  sediments  from 
shaded  woodland  streams  at  the  Hubbard  Brook 
Experimental  Forest  (HBEF),  New  Hampshire  by 
estimating  rates  of  C02  production  in  low-disturb- 
ance benthic  chambers.  Rates  of  sediment  commu- 
nity respiration  (range:  26-340  mg  C/sq  m/d)  were 
closely  correlated  with  amounts  of  sediment  or- 
ganic matter,  but  not  with  water  column  dissolved 
organic  carbon  or  sediment  size  structure.  Analysis 
of  literature  data  indicated  similar  couplings  be- 
tween community  respiration  and  sediment  organic 
matter  in  other  streams  and  in  lakes  and  marine 
systems.  However,  respiration  per  unit  organic 
matter  was  23-fold  higher  in  lakes  and  marine 
systems  than  in  woodland  streams,  apparently  due 
to  differences  in  quality  of  organic  matter  (algae 
and  macrophytes  vs  terrestrial  detritus).  In  HBEF 
streams,  community  respiration  was  elevated  in 
sediments  of  organic  debris  dams,  suggesting  that 
organic  debris  dams  are  focal  sites  of  metabolism 
and  nutrient  regeneration  in  the  stream  channel. 
(Author's  abstract) 
W90- 10734 


210PB  AND  137CS  CHRONOLOGY  OF  SEDI- 
MENTS FROM  SMALL,  SHALLOW  ARCTIC 
LAKES. 

Wisconsin  Univ.-Milwaukee.  Center  for  Great 
Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  2J. 
W90- 10743 


TROPHIC  CHANGES  AND  LONG-TERM  FISH 
MANAGEMENT  IN  A  LARGE  LOWLAND 
LAKE  OF  ESTONIA. 

Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Zoo- 
logii  i  Botaniki. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10791 


PALEOENVIRONMENTAL  IMPLICATIONS 
OF  MAGNETIC  MEASUREMENTS  ON  SEDI- 
MENT CORE  FROM  KUNMING  BASIN, 
SOUTHWEST  CHINA. 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 10792 


FOSSIL  MIDGE  ASSOCIATIONS  AND  THE 
HISTORICAL  STATUS  OF  FISH  IN  ACIDI- 
FIED LAKES. 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario). 

M.  G.  Johnson,  J.  R.  M.  Kelso,  O.  C.  McNeil,  and 

W.  B.  Morton. 

Journal  of  Paleolimnology  JOUPE8,  Vol.  3,  No.  2, 

p  1 13-127,  1990.  4  fig,  4  tab,  34  ref. 

Descriptors:  'Acid  rain  effects,  'Acidic  lakes, 
'Fish,  'Lake  sediments,  'Limnology,  'Midges, 
♦Paleolimnology,  Alkalinity,  Fish  populations, 
History,  Hydrogen  ion  concentration,  Species 
composition,  Water  quality. 

Chaoborid  and  chironomid  (Diptera)  fossils  were 
examined  in  sediment  cores  form  nine  Ontario  Pre- 


if. 
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ambrian  Shield  lakes  that  were  Ashless  in  1979. 
ui  abundance  of  Chaoborus  americanus  (intoler- 
nt  of  predation  by  fish)  throughout  cores  from 
jur  lakes  indicated  that  they  were  Ashless  histori- 
ally.  Occurrence  of  Chaoborus  punctipennis  and 
;.  flavicans,  and  absence  of  C.  americanus  in  cores 
xcept  near  the  surface  in  two  cases,  indicated  that 
our  other  lakes  were  inhabited  by  fish  historically. 
)ne  of  these  was  probably  periodically  Ashless  as 
uggested  by  fluctuations  among  these  Chaoborus 
pecies.  The  ninth  lake  was  not  suitable  for  Chao- 
orus;  only  one  specimen  of  C.  trivittatus  was 
ound  in  this  core.  Chironomid  fossil  associations 
vere  substantially  different  in  historically  Ashless 
nd  inhabited  lakes.  Fishless  lakes  had  chironomids 
ypical  of  eutrophic  conditions  indicating  that  sea- 
onal  oxygen  depletion  likely  was  inimical  to  fish. 
Chironomid  associations  of  oligotrophic  waters  oc- 
:urred  in  lakes  historically  inhabited  by  fish.  Both 
;ood  water  quality  and  accessibility  were  required 
or  long-term  habitation  by  fish.  Partial  recovery 
if  alkalinity  and  rise  in  pH  were  accompanied  by 
ubstantial  re-invasion  by  fish  in  two  lakes  which 
lad  been  inhabited  historically  by  fish.  Diptera 
issociations  provide  valuable  information  on  the 
ristorical  suitability  of  lakes  for  fish  and  the  pres- 
:nce/absence  of  fish  in  regions  where  acidification 
)f  surface  waters  has  occurred.  (Author's  abstract) 
W90-10793 


VtAGNETIC  SUSCEPTIBILITY  IN  SEDIMENT 
RECORDS  OF  LAKE  ADRAN,  EASTERN 
SWEDEN:  CORRELATION  AMONG  CORES 
\ND  INTERPRETATION. 

Lund  Univ.  (Sweden).  Dept.  of  Quaternary  Geolo- 
gy- 
For  primary  bibliographic  entry  see  Field  2J. 

W90- 10794 


SPATIAL  PATTERN  OF  RECENT  SEDIMENT 
AND  DIATOM  ACCUMULATION  IN  A 
SMALL,  MONOMICTIC,  EUTROPHIC  LAKE. 

University  Coll.,  London  (England).   Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-10795 


CHECKLIST  FOR  DESCRIBING  AND  DOCU- 
MENTING DIATOM  AND  CHRYSOPHYTE 
CALIBRATION  DATA  SETS  AND  EQUATIONS 
FOR  INFERRING  WATER  CHEMISTRY. 

Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-10797 


HISTORY  OF  HEAVY  METAL  POLLUTION 
IN  FINLAND  AS  RECORDED  BY  LAKE  SEDI- 
MENTS. 

National  Board  of  Waters,  Helsinki  (Finland). 
Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10834 


SEDIMENTARY  TRACE  METALS  IN  LAKES 
IN  IBADAN,  NIGERIA. 

Ibadan  Univ.  (Nigeria).  Dept.  of  Chemistry. 

S.  O.  Ajayi,  and  C.  Mombeshora. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  77-84,  November  1989.  2  fig,  4  tab,  12  ref. 

Descriptors:  *Lake  sediments,  *Lakes,  *Nigeria, 
•Trace  metals,  Cadmium,  Chromium,  Cobalt, 
Copper,  Freshwater,  Heavy  metals,  Iron,  Lead, 
Manganese,  Nickel,  Seasonal  variation,  Sediment 
analysis,  Sediment  contamination,  Watersheds,  X- 
ray  fluorescence,  Zinc. 

The  soluble  trace  metals  content  of  freshwater 
lakes  and  rivers  in  Ibadan,  Nigeria  and  its  environs 
are  within  international  averages  for  unpolluted 
freshwater  bodies.  The  purpose  of  this  study  was 
to  determine  the  concentration  of  cadmium,  chro- 
mium, cobalt,  copper,  iron,  lead,  manganese,  nickel 
and  zinc  in  the  sediments  from  the  freshwater  lakes 
of  Ibadan  to  complement  the  available  information 
on  the  soluble  metals  in  these  bodies.  Greater  than 
90%  of  the  iron  and  manganese,  80%  of  the  zinc, 
60%  of  the  lead  and  30%  of  the  copper  and  nickel 


in  the  sediments  were  acid  leachable  when  com- 
pared with  the  total  levels  determined  by  X-ray 
fluorescence.  No  significant  difference  between 
wet  season  and  dry  season  concentrations  was 
found.  Compared  with  the  soils  in  their  catchment 
areas,  the  lakes  showed  enrichment  factors  of  3-4, 
but  no  significant  man-made  contamination  was 
observed.  (Hoskin-PTT) 
W90- 10838 


SOURCES  AND  BEHAVIOR  OF  POLLUTANTS 
IN  SEVERAL  CATCHMENTS  IN  THE  WEST- 
ERN HARZ  MOUNTAINS,  F.R.G. 

Goettingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Geo- 
logie  und  Dynamik  der  Lithosphere. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10840 


MERCURY     IN     SURFICIAL     WATERS     OF 
RURAL  WISCONSIN  LAKES. 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10849 


MERCURY  CONCENTRATIONS  IN  INLAND 
WATERS  OF  GOLD-MINING  AREAS  IN  RON- 
DONIA,  BRAZIL. 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 
Lab.  de  Radioisotopes. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10850 


INFLUENCE  OF  ACIDIFICATION  ON  METAL 
FLUXES  IN  SWEDISH  FOREST  LAKES. 

National  Swedish  Environment  Protection  Board, 
Solna.  Trace  Metal  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10851 


PH-RELATED  VARIATIONS  IN  TRACE 
METAL  CONCENTRATIONS  IN  LAKE  ORTA 
(ITALY). 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10852 


TRACE  METAL  RESEARCH  AT  LITTLE  ROCK 
LAKE,  WISCONSIN:  BACKGROUND  DATA, 
ENCLOSURE  EXPERIMENTS,  AND  THE 
FIRST  THREE  YEARS  OF  ACIDIFICATION. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10853 

BIOGEOCHEMISTRY  OF  BARIUM  AND 
STRONTIUM  IN  A  SOFTWATER  LAKE. 

Lancaster  Univ.  (England).  Inst,  of  Environmental 
and  Biological  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10854 

COPPER,  ZINC,  CADMIUM  AND  LEAD  IN 
SURFACE  WATERS  OF  LAKES  ERIE  AND  ON- 
TARIO. 

Moss  Landing  Marine  Labs.,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10855 


CADMIUM-133M  IN  THE  WATER,  SEDI- 
MENTS, AND  ADJACENT  SOILS  OF  LAKE 
MICHIGAN. 

Clemson  Univ.,  SC.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10856 


DYNAMICS  OF  PARTICULATE  TRACE 
METALS  IN  THE  LAKES  OF  KEJIMKUJIK 
NATIONAL  PARK,  NOVA  SCOTIA,  CANADA. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10857 


CHEMICAL  AND  BIOLOGICAL  CORRE- 
LATES OF  METAL  LEVELS  IN  CRUSTACEAN 
ZOOPLANKTON  FROM  CANADIAN  SHIELD 
LAKES:  A  MULTIVARIATE  ANALYSIS. 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10864 


SEASONAL  PATTERNS  IN  METAL  LEVELS 
OF  THE  NET  PLANKTON  OF  THREE  CANA- 
DIAN SHIELD  LAKES. 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10865 


NET  CADMIUM  FLUX  IN  HYALELLA 
AZTECA  (CRUSTACEA:  AMPHIDPODA)  POP- 
ULATIONS FROM  FIVE  CENTRAL  ONTARIO 
LAKES. 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10866 


TRACE  METALS  IN  A  LITTORAL  FOODWEB: 
CONCENTRATIONS  IN  ORGANISMS,  SEDI- 
MENT AND  WATER. 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10867 


WETLANDS:  CONCERNS  AND  SUCCESSES. 

Proceedings  of  a  Symposium  held  September  17- 
22,  1989,  Tampa,  Florida.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1989. 
568  p.  Edited  by  David  W.  Fisk. 

Descriptors:  'Environmental  protection,  'Limnol- 
ogy, 'Symposium,  'Water  quality,  'Water  re- 
sources management,  'Wetlands,  Classification, 
Storm  runoff,  Surveys,  Water  quality  management. 

Wetlands  were  once  looked  upon  as  sources  of 
disease  and  pestilence  as  well  as  impediments  to 
man's  use  of  land  resources  for  growth,  agricul- 
ture, and  economic  efforts,  concentrated  on  drain- 
age, filling,  and  conversion  of  wetlands  to  serve 
more  useful  purposes.  Today,  wetlands  are  being 
viewed  in  a  very  different  light.  An  understanding 
is  developing  concerning  how  important  wetlands 
are  an  integral  part  of  the  ecological  landscape  and 
that  they  play  an  important  role  in  regional  hydrol- 
ogy, flood  protection,  water  quality  management, 
and  groundwater  recharge.  Therein  lies  a  growing 
confiict:  continuing  the  historical  practices  of  wet- 
land conversion  fosters  economic  growth  and  ben- 
efit to  the  owners  of  the  land;  whereas  the  benefits 
of  wetlands  protection  accrue  to  the  general 
public.  This  volume  contains  52  papers  presented 
at  a  symposium  held  in  1989  in  Tampa,  Florida. 
These  papers  are  divided  into  Ave  broad  headings: 
wetlands  inventory  and  assessment;  wetlands  and 
storm  water  management  programs,  wetland  pres- 
ervation, mitigation,  and  creation;  wetland  values 
and  function;  and  wetlands  management-planning 
and  policy.  (See  W90-10913  thru  W90-10964) 
(Lantz-PTT) 
W90-10912 


UPDATE  OF  FEDERAL  WETLAND  DELINEA- 
TION TECHNIQUES. 

Fish  and  Wildlife  Service,  Newton  Corner,  MA. 
R.  W.  Tiner. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  13-23,  9  ref. 

Descriptors:  'ClassiAcation,  'Limnology,  'Regula- 
tions, 'Water  resources  management,  'Wetlands, 
Data  acquisition,  Manuals,  Soil  types,  Surveys. 

Since  the  1970s,  Federal  regulation  of  certain  uses 
of  wetlands  required  that  wetland  boundaries  be 
established  on  the  ground.  Each  of  the  four  key 
Federal  regulatory  and  conservation  agencies 
(Army  Corps  of  Engineers,  Environmental  Protec- 


35 


Field  2— WATER  CYCLE 


Group  2H — Lakes 


I 


tion  Agency,  Fish  and  Wildlife  Service,  and  Soil 
Conservation  Service)  developed  different  ap- 
proaches to  develop  wetlands  to  meet  its  own 
needs;  regulatory,  inventory  or  otherwise.  Conse- 
quently there  was  considerable  confusion  over 
where  the  regulatory  wetland  boundary  actually 
was.  In  an  effort  to  provide  consistent  Federal 
direction  for  identifying  and  delineating  wetlands, 
the  four  agencies  developed  and  adopted  for  use  an 
interagency  wetland  delineation  manual.  Two  gen- 
eral types  of  wetland  delineation  methods  are  pre- 
sented: (1)  off-site  procedures;  and  (2)  on-site  pro- 
cedures. Off-site  procedures  are  designed  for  use  in 
the  office,  while  on-site  procedures  are  developed 
for  field  use.  Some  of  the  major  types  of  problem 
wetland  areas  include:  (1)  facultative  upland 
plants-dominated  wetland  plant  communities;  (2) 
certain  evergreen  forested  wetlands;  (3)  wetlands 
on  glacial  till;  (4)  highly  variable  seasonal  wet- 
lands; (5)  interdunal  swale  wetlands;  (6)  vegetated 
river  bars  and  adjacent  flats;  (7)  vegetated  flats;  (8) 
caprock  limestone  wetlands;  and  (9)  newly  created 
wetlands.  Problematic  hydric  soils  include:  (1) 
entisols  (floodplain  and  sandy  soils),  (2)  red  parent 
material  soils,  (3)  spodosols  (evergreen  forest  soils), 
and  (4)  mollisols  (prairie  and  steppe  soils).  These 
soils  have  properties  that  may  make  it  difficult  to 
distinguish  hydric  soils  from  nonhydric  soils,  or 
vice  versa.  (See  also  W90-10912)  (Lantz-PTT) 
W90-10914 


NATIONAL  STATUS  AND  TRENDS  STUDY: 
ESTIMATING  WETLAND  RESOURCES  IN 
THE  1980'S. 

National   Wetlands   Inventory,   Washington,   DC. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-10915 


STATUS  AND  TRENDS  OF  WETLANDS  IN 
THE  CALIFORNIA  CENTRAL  VALLEY. 

National     Wetlands     Inventory,     Portland,     OR. 
Region  1. 
D.  E.  Peters. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  33-44,  5  fig, 
1 1  ref. 

Descriptors:  'California,  *Limnology,  'Surveys, 
•Water  resources  data,  'Wetlands,  Aerial  photog- 
raphy, Baseline  studies,  Data  acquisition,  Environ- 
mental impact,  Remote  sensing. 

In  1850,  the  California  Central  Valley  contained  an 
estimated  four  million  acres  of  wetlands.  Over  the 
years  it  has  generally  become  accepted  that  there 
remains  less  than  400,000  acres.  To  document  these 
changes,  the  U.S.  Fish  and  Wildlife  Services  Na- 
tional Wetlands  Inventory  developed  statistical  es- 
timates of  acreage  for  categories  of  wetlands  and 
deep  water  habitats  within  the  Central  Valley.  A 
stratified  random  sample  of  328  sample  plots  was 
used  for  the  study.  Aerial  photography  from  1939/ 
1940  and  1985  were  interpreted  and  compared. 
Within  the  California  Central  Valley  total  acreage 
of  wetlands  and  deep  water  habitats  in  1939  was 
about  794,800  acres.  In  1985  it  was  about  544,600 
acres,  a  net  loss  of  250,200  acres  or  31.5%  during 
this  46  year  period.  Of  the  562,000  acres  of  palus- 
trine  wetlands  in  1939,  320,000  acres  remained  in 
1985.  Major  losses  came  from  conversion  to  agri- 
cultural crops.  (See  also  W90-10912)  (Author's  ab- 
stract) 
W90-10916 


DEVELOPMENT  OF  WETLANDS  MAPPING 
PROCEDURES  FOR  FOREST  PLANNING  IN 
SOUTHEAST  ALASKA. 

Tongass  National  Forest,  Ketchikan,  AK. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-10917 


INTEGRATING  WETLANDS  RESEARCH  FOR 
MINING  MITIGATION  IN  THE  ALASKA 
ARCTIC  AND  SUBARCTIC. 

Bureau   of  Land   Management,   Anchorage,   AK. 

Alaska  State  Office. 

For  primary   bibliographic  entry   see  Field   5G. 


W90-10918 


PRINCIPAL  VEGETATION  COMMUNITIES 
OF  THE  CHOCTAWHATCHEE  RIVER  FLOOD 
PLAIN,  NORTHWEST  FLORIDA. 

Northwest  Florida  Water  Management  District, 
Havana.  Water  Resources  Div. 
T.  R.  Pratt,  A.  F.  Clewell,  and  W.  O.  Cleckley. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  91-99,  2  fig,  1 
tab,  4  ref. 

Descriptors:  *Choctawhatchee  River,  'Flood 
plains,  'Florida,  'Swamps,  'Wetlands,  Aerial  pho- 
tography, Cypress  swamps,  Forest  watersheds, 
Mapping,  Remote  sensing,  Riparian  land,  Vegeta- 
tion. 

The  Choctawhatchee  River  is  located  in  the  cen- 
tral portion  of  the  Florida  panhandle  and  has  a 
drainage  area  of  approximately  4,600  sq  mile.  It  has 
been  described  as  having  the  second  largest  forest- 
ed flood  plain  in  the  state  of  Florida.  Within  Flori- 
da, the  forested  flood  plain  has  an  area  of  approxi- 
mately 55,000  acres.  Recently,  the  mapping  of  the 
major  flood  plain  vegetation  communities  was 
completed.  During  the  course  of  field  work,  eleven 
principle  communities  were  identified  and  subse- 
quently mapped  with  the  aid  of  black-and-white 
and  color-infrared  aerial  photography.  The  two 
predominant  tree  communities  along  the  Chocta- 
whatchee River  in  northwest  Florida  are  a  bottom- 
land hardwood  complex  and  a  tupelo-cypress  com- 
plex. The  remaining  communities,  associated  with 
either  areas  of  relatively  high  relief  within  the 
flood  plain  or  the  interface  between  the  flood  plain 
and  the  Choctawhatchee  Bay,  constitute  a  relative- 
ly small  fraction  of  the  total  flood  plain  area.  This 
work  presents  the  first  large-scale  analysis  of  the 
composition  of  the  forested  flood  plain  of  the 
Choctawhatchee  River  undertaken  to  date.  In  spite 
of  a  long  history  of  human  disturbance,  the  flood 
plain  forest  is  relatively  intact  in  the  sense  that  it 
still  functions  as  it  did  prior  to  the  arrival  of  man. 
However,  some  degree  of  modification  to  the  spe- 
cies composition  of  the  various  floristic  communi- 
ties within  the  flood  plain  has  taken  place.  (See 
also  W90-10912)  (Lantz-PTT) 
W90- 10921 


PLANT  COMMUNITY  STRUCTURE  IN  DIS- 
TURBED AND  UNDISTURBED  FORESTED 
WETLANDS. 

Lockheed  Engineering  and  Sciences  Co.,  Wash- 
ington, DC. 

P.  L.  Firth,  and  K.  L.  Hooker. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  101-113,  4  fig, 
12  tab,  18  ref.  DOE  Contract  DE-AC09- 
76SROOO01. 

Descriptors:  'Ecological  effects,  'Environmental 
impact,  'Forest  watersheds,  'Plant  populations, 
'Savannah  River  Plant,  'Species  composition, 
'Swamps,  'Water  resources  development,  'Wet- 
lands, Alder  trees,  Coastal  plains,  Cypress  swamps, 
Ecosystems,  Maple  trees,  South  Carolina,  Species 
diversity,  Steel  Creek,  Vegetation,  Willow  trees. 

The  flood  plain  plant  communities  at  three  dis- 
turbed and  three  undisturbed  sites  during  a  two 
year  study  were  documented.  This  study  took 
place  at  the  Savannah  River  Plant  in  the  South 
Carolina  coastal  plain.  The  disturbed  sites  were 
stressed  by  heated  effluents,  flooding  and  siltation. 
Taxa  richness  differed  little  between  the  six  sites, 
but  the  undisturbed  sites  had  relatively  more  shrub 
and  herb  taxa.  Community  similarity  comparisons 
indicated  that  disturbance  continued  to  impact  and 
change  plant  assemblages  during  the  study.  Herba- 
ceous cover  and  dominant  herb  taxa  changed  be- 
tween years  at  all  sites,  primarily  in  response  to  soil 
saturation  and  the  timing,  extent  and  duration  of 
inundation.  The  disturbed  site  had  communities  of 
dense,  small  wetland  successional  trees.  The  undis- 
turbed sites  had  communities  of  dense,  small  wet- 
land successional  trees.  The  undisturbed  sites  had 


either  cypress-red  maple  or  bottomland  hardwood 
tree  communities.  Large  numbers  of  trees  died  al 
the  disturbed  sites  during  this  study  (up  to  27%  nel 
loss).  The  greatest  losses  were  experienced  by  wa> 
myrtle  (Myrical),  willow  (Salix),  and  alder  (Alnus) 
With  the  plant  community  structure  rapidly  shift 
ing  at  the  disturbed  sites,  it  is  very  likely  that  the 
beneficial  functions  of  the  floodplain  wetlands  it 
the  Steel  Creek  corridor  were  adversely  impacted 
The  functional  effectiveness  of  wetlands  is  linkec 
to  their  plant  community  structure.  With  this  com 
munity  structure  rapidly  shifting  at  the  disturbec 
sites,  it  is  very  likely  that  animal  habitat,  flooc 
control,  sediment  stabilization  ,  and  pollutant  filtra 
tion  were  all  adversely  affected  in  the  Steel  Creel 
corridor.  (See  also  W90-10912)  (Lantz-PTT) 
W90- 10922 


PROXIMITY  OF  SANITARY  LANDFILLS  TC 
WETLANDS  AND  DEEPWATER  HABITATS  Ir> 
ELEVEN  STATES. 

Environmental    Protection    Agency,    Las   Vegas 

NV. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10923 


IMPACTS    OF    IRRIGATION    DRAINWATEI 
ON  WETLANDS. 

National  Irrigation  Water  Quality  Program,  Wash 

ington,  DC. 

For  primary  bibliographic   entry  see  Field  6G 

W90-10924 


REMOVAL  OF  NITROGEN  AND  PHOSPHO 
RUS  IN  AN  UNDEVELOPED  WETLANI 
AREA,  CENTRAL  FLORIDA. 

Geological  Survey,  Altamonte  Springs,  FL. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10925 


DISSOLVED-OXYGEN  CONCENTRATIONS  IP 
A  CENTRAL  FLORIDA  WETLANDS  STREAM 

Geological  Survey,  Altamonte  Springs,  FL. 
P.  S.  Hampson. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed 
ings  of  a  Symposium  held  September  17-22,  1989 
Tampa,  Florida.  American  Water  Resources  Asso 
ciation,  Bethesda,  Maryland.  1989.  p  149-159,  8  fig 
2  tab,  7  ref. 

Descriptors:  'Dissolved  oxygen,  'Florida,  'Wate 
quality,  'Wetlands,  Classification,  Oxygen,  Season 
al  variation,  Standards,  Water  quality  control. 

The  majority  of  aquatic  systems  associated  witl 
the  extensive  freshwater  forested  wetlands  in  th 
state  of  Florida  are  classified  as  Class  III  water 
(recreation)  for  which  a  minimum  dissolve) 
oxygen  criterion  of  5.0  mg/L  has  been  establishet 
by  the  Florida  Department  of  Environmental  Reg 
ulation.  Previous  investigators  have  noticed  tha 
many  of  the  highly  colored  waters  associated  witl 
wetlands  in  Florida  rarely  exceed  the  minimun 
criteria  for  dissolved  oxygen.  Little  data  have  beei 
collected  to  identify  the  major  factors  affectinj 
natural  background  dissolved  oxygen  conditions  ii 
such  systems.  Between  January  1982  and  Septem 
ber  1986,  hourly  dissolved  oxygen  data  were  col 
lected  on  Big  Creek  near  Clermont,  Florida,  j 
typical  central  Florida  wetland  stream  draining  : 
68  sq  mi,  forested,  undeveloped  basin.  The  dis 
solved  oxygen  criterion  of  5  mg/L  was  met  durinj 
this  period  by  only  27%  of  the  recorded  dail; 
minimum  concentrations,  33%  of  the  daily  meai 
concentrations,  and  47%  of  the  recorded  dail; 
maximum  concentrations.  For  the  warm  months  o 
May  through  October,  daily  mean  dissolve) 
oxygen  concentrations  exceeded  the  criterion  onl; 
5%  of  the  time.  These  data  indicate  that  natura 
conditions  are  responsible  for  dissolved  oxygei 
concentrations  below  the  State  standard  in  man; 
forested  wetland  streams.  (See  also  W90-10912 
(Author's  abstract) 
W90- 10926 
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CONVERSION  OF  WETLANDS  TO  URBAN 
USES:  EVIDENCE  FROM  SOUTHEASTERN 
COUNTIES. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
For  primary  bibliographic  entry  see  Field  4C. 
W90- 10927 

USE  OF  A  HYDRAULIC  POTENTIOMANO- 
METER  TO  DETERMINE  GROUND-WATER 
GRADIENTS  IN  A  WETLAND,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-10928 


USE  OF  ISOLATED  WETLANDS  IN  FLORIDA 
FOR  STORMWATER  TREATMENT. 

Water  Resources  Department/Associate,  Florida 

Land  Design  and  Engineering,  One  North  Dale 

Mabry,  Suite  700,  Tampa,  FL. 

For  primary  bibliographic  entry   see  Field   5D. 

W90-10929 


ANALYSIS  OF  WATER  LEVEL  INDICATORS 
IN  WETLANDS:  IMPLICATIONS  FOR  THE 
DESIGN  OF  SURFACE  WATER  MANAGE- 
MENT SYSTEMS. 

Southwest   Florida  Water  Management  District, 

Brooksville. 

For  primary  bibliographic  entry  see  Field  7C. 

W90- 10930 


GREENWOOD  URBAN  WETLAND:  A  MAN- 
MADE  STORMWATER  TREATMENT  FACILI- 
TY. 

Dyer,  Riddle,  Mills  and  Precourt,  Inc.,  Orlando, 

FL. 

For   primary   bibliographic   entry   see   Field   5D. 

W90- 10931 


WETLANDS  AND  STORMWATER  MANAGE- 
MENT: A  CASE  STUDY  OF  LAKE  MUNSON. 
PART  I:  LONG-TERM  TREATMENT  EFFI- 
nFNCIES 

CH2M  Hill,  Deerfield  Beach,  FL. 

For  primary   bibliographic   entry   see   Field   5D. 

W90- 10932 


WETLANDS  AND  STORMWATER  MANAGE- 
MENT: A  CASE  STUDY  OF  LAKE  MUNSON. 
PART  II:  IMPACTS  ON  SEDIMENT  AND 
WATER  QUALITY. 

Northwest   Florida  Water   Management   District, 

Havana. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-10933 


OVERVIEW  OF  THE  LAKE  JACKSON  RESTO- 
RATION PROJECT  WITH  ARTIFICIALLY 
CREATED  WETLANDS  FOR  TREATMENT  OF 
URBAN  RUNOFF. 

Northwest   Florida  Water  Management   District, 

Havana.  Water  Resources  Div. 

For  primary   bibliographic   entry   see   Field    5G. 

W90-10934 


WETLAND  IMPACT  EVALUATION  AND 
MITIGATION:  COMPARING  APPLES  AND 
ORANGES. 

Dames  and  Moore,  Tallahassee,  FL. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-10935 


HEADWATER  RESTORATION:  THE  KEY  IS 
INTEGRATED  PROJECT  GOALS. 

Bromwell  and  Carrier,  Inc.,  Lakeland,  FL. 

For   primary   bibliographic   entry   see   Field   5G. 

W90- 10936 


METHOD    FOR    INTEGRATING   WETLANDS 
MANAGEMENT  AND  LAND  DEVELOPMENT. 

For  primary  bibliographic  entry  see  Field  6B. 


W90- 10937 


WOODLOCH  SPRINGS:  WORKING  TOGETH- 
ER FOR  WETLAND-SENSITIVE  PLANNING. 

SMC  Martin,  Inc.,  Valley  Forge,  PA. 

For  primary  bibliographic  entry  see  Field  6B. 

W90- 10938 


MITIGATION  OR  LITIGATION:  THE  SCIEN- 
TIFIC REASONABLENESS  OF  WETLANDS 
RESTORATION  VS.  PRESERVATION. 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 
For  primary  bibliographic  entry  see  Field  6E. 
W90-10939 


WETLAND  CREATION  IN  A  RIVER  VALLEY 
DISTURBED  BY  DREDGE  BOAT  MINING. 

Lenzotti  and  Fullerton  Consulting  Engineers,  Inc., 
Breckenridge,  CO. 

For  primary  bibliographic  entry  see  Field  4C. 
W90- 10940 


WETLAND  PLANT  COMMUNITIES  ON  THE 
SHORELINE  OF  A  NEWLY  CONSTRUCTED 
RESERVOIR. 

Normandeau  Associates-Southeast,  Aiken,  SC. 
K.  L.  Hooker,  and  P.  L.  Firth. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  307-317,  2  fig, 
4  tab,  16  ref.  DOE  Contract  DE-AC09- 
76SR00001. 

Descriptors:  "Cooling  ponds,  "Reservoirs,  "Savan- 
nah River  Plant,  "Vegetation,  "Wetlands,  Biomass, 
Cooling  water,  L  Lake,  Macrophytes,  Monitoring, 
Nuclear  reactors,  South  Carolina,  Steel  Creek, 
Water  level  fluctuations,  Wetland  restoration. 

In  1985,  L  Lake,  a  405-ha  cooling  reservoir,  was 
built  on  the  upper  reaches  of  Steel  Creek  on  the 
Savannah  River  Plant  in  South  Carolina  to  receive 
heated  effluent  from  a  nuclear  production  reactor. 
Shoreline-littoral  plant  communities  were  moni- 
tored seasonally  in  ten  24  by  24  m  plots  starting  in 
January  1986.  Wetland  plants  began  to  colonize 
the  shoreline  in  late  1986,  although  areal  coverage 
remained  low  through  1988.  No  submerged  or 
floating  aquatic  plants  were  growing  in  the  plots 
by  the  end  of  1988.  There  were  54  species  of 
obligate  and  facultative  wetland  plants  in  the  plots 
in  1988.  The  project  is  part  of  a  program  imple- 
mented to  address  portions  of  section  316(a)  of  the 
Clean  Water  Act,  which  required  that  discharge  of 
L-Reactor  effluent  into  L  Lake  will  not  inhibit  the 
eventual  establishment  of  a  Balanced  Biological 
Community  (BBC)  in  at  least  50%  of  the  lake. 
Physical  factors  can  influence  the  initial  establish- 
ment of  wetland  vegetation  in  lake  littoral  zones. 
Fluctuating  lake  shore  water  levels  and  shoreline 
slope,  as  well  as  low  water  have  been  found  to  be 
limiting  factors  in  shoreline  growth  along  L  Lake. 
A  strong  negative  correlation  between  the  slope  of 
the  littoral  zone  and  macrophyte  biomass  has  been 
shown;  submerged  macrophyte  biomass  decreases 
where  the  slope  near  shore  is  steep.  (See  also  W90- 
10912)  (Lantz-PTT) 
W90- 10941 


CONSIDERATION  OF  FLUVIAL  HYDRAU- 
LICS IN  CREATING  WETLANDS. 

Gonzaga  Univ.,  Spokane,  WA.  Dept.  of  Civil  En- 
gineering. 
N.  E.  Bormann. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  319-329,  2  fig, 
7  tab,  15  ref. 

Descriptors:  "Fluvial  sediments,  "Hydraulic  pro- 
files, "Sediment  transport,  "Wetland  restoration, 
"Wetlands,  Case  studies,  Flood  plains,  Little  Medi- 
cine Bow  River,  Mountains,  Rocky  Mountains, 
Uranium  mining,  Water  resources  management, 
Wyoming. 


Streams  in  the  Rocky  Mountain  Region  experience 
relatively  larger  variations  in  stream  flow,  larger 
sediment  delivery  rates,  harsher  climatic  condi- 
tions and  poorer  soil  conditions  than  streams  in 
regions  of  the  world  with  higher  precipitation. 
These  characteristics  make  fluvial  analysis  an  im- 
portant step  in  wetlands  creation  .  The  use  of 
fluvial  hydraulics  in  wetlands  creation  is  illustrated 
with  the  Little  Medicine  Bow  River  in  Wyoming. 
This  river  system  has  been  extensively  disturbed 
by  open  pit  uranium  mining  activity  and  is  now 
being  reclaimed  by  recreating  the  premining  river 
channel  and  it's  associated  wetlands.  By  providing 
a  reclaimed  channel  which  has  similar  geomorphic 
and  sediment  transport  characteristics  future  stabil- 
ity of  the  reclaimed  channel  is  enhanced.  A  com- 
pound channel  section  is  provided  within  a  con- 
taining valley  to  minimize  the  effects  of  erosion  on 
stream  banks  and  wetland  vegetation.  Shallow  and 
slower  overbank  flow  tends  to  deposit  fine  grained 
sediment  on  the  flood  plain  which  will  improve  the 
shallow  depths  of  imported  topsoil.  Deposition  on 
the  flood  plain  also  inhibits  erosion  of  top-soiled 
areas  and  vegetation  damage.  The  flood  plain  ter- 
race elevation  is  kept  as  near  as  possible  to  the 
pilot  channel  bottom  elevation  so  the  phreatic 
vegetation  established  in  wetlands  creation  has  im- 
proved access  to  water.  This  is  important  in  the 
harsh  semi-arid  climate  at  this  site.  In  this  case 
consideration  of  fluvial  hydraulics  constitute  an 
important  part  of  the  creation  of  wetlands.  In  other 
cases  where  wetlands  creation  is  necessary  adja- 
cent to  man-made  channels,  the  techniques  and 
analysis  used  for  the  Little  Medicine  Bow  may 
prove  helpful.  (See  also  W90-10912)  (Lantz-PTT) 
W90- 10942 


USE  OF  WATER  CONTROL  STUCTURES  IN 
DRAINAGE  CHANNELS  TO  RESTORE  LOST 
WETLAND  VALUES. 

Environmental  Protection  Agency,  Chicago,  IL. 
Water  Div. 

For  primary  bibliographic  entry  see  Field  8A. 
W90- 10943 

WETLAND  PRESERVATION  -  PAR  FOR  THE 
COURSE. 

Hurdzan  Design  Group,  Columbus,  OH. 
For  primary  bibliographic  entry  see  Field  4C. 
W90- 10944 

TWO  URBAN  STREAM  RECONSTRUCTION 
AND  WETLAND  RESTORATION/CREATION 
PROJECTS  IN  AURORA,  COLORADO. 

Greenhorne  and  O'Mara,  Inc.,  Aurora,  CO.  Water 
Resources  Dept. 

For  primary  bibliographic  entry  see  Field  6G. 
W90- 10945 


'WETLANDS  PRESERVATION  AS  MITIGA- 
TION': IMPLEMENTATION  OF  THE  DER 
POLICY. 

Dames  and  Moore,  Tallahassee,  FL. 

For  primary  bibliographic  entry  see  Field  4C. 

W90- 10946 


PESTICIDES  AND  EVERGLADES  NATIONAL 
PARK:  SOUTH  FLORIDA  USE  AND  THREAT. 

Everglades  National  Park,  Homestead,  FL.  South 
Florida  Research  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 10947 


WATER  QUALITY  MANAGEMENT  FOR  EV- 
ERGLADES NATIONAL  PARK. 

Everglades  National  Park,  Homestead,  FL.  South 
Florida  Research  Center. 

For  primary   bibliographic   entry   see   Field   5G. 
W90- 10948 


WETLAND  VEGETATION  CHANGES  RESULT- 
ING FROM  DRAINAGE  OF  SOUTH  FLORIDA 
FLATWOODS. 

Treasure  Coast  Regional  Planning  Council,  Palm 
City,  FL. 
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For  primary  bibliographic  entry   see   Field   6G. 
W90- 10949 


HYDROLOGIC  FUNCTIONS  OF  SUB-ALPINE 
WETLANDS  IN  COLORADO. 

Enartech,  Inc.,  Glenwood  Springs,  CO. 

For  primary  bibliographic  entry  see  Field  2A. 

W9O-1O950 


EVALUATION  OF  THE  APPLICABILITY  OF 
THE  WETLAND  EVALUATION  TECHNIQUE 
(WED  TO  HIGH  ELEVATION  WETLANDS  IN 
COLORADO. 

ERO  Resources  Corp.,  Denver,  CO. 
S.  T.  Dougherty. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  415-427,  4  fig, 
1  tab,  19  ref. 

Descriptors:  *Alpine  regions,  *Colorado,  'Limnol- 
ogy, 'Water  resources  management,  'Wetland 
Evaluation  Technique,  'Wetlands,  Cross  Creek, 
Groundwater  quality,  Mountains,  Performance 
evaluation,  Surface-groundwater  relations,  Water 
quality  management,  Williams  Fork. 

Wetland  Evaluation  Technique  (WET),  the  recent- 
ly released  Corps  of  Engineers  sponsored  method 
for  assessing  wetland  function,  is  reviewed  for  its 
applicability  to  evaluating  the  functions  of  high 
elevation  montane  and  subalpine  wetlands  in  Colo- 
rado. WET  is  based  on  published  literature;  hence 
its  reliability,  accuracy  and  applicability  can  vary 
depending  on  literature  availability.  Two  specific 
wetland  case  studies  involving  coordinated 
groundwater,  surface  water  and  biological  studies 
within  high  elevation  wetland  complexes  in  Colo- 
rado were  used  to  evaluate  WET's  applicability  to 
such  wetlands;  the  Williams  Fork  wetlands  and  the 
Cross  Creek  wetlands.  WET  accuracy  was  propor- 
tional to  data  availability,  and  appears  to  be  not 
regionally  relevant  in  many  of  its  predictions.  (See 
also  W90-10912)  (Lantz-PTT) 
W90- 10951 


MODIFICATION  OF  RIVERINE  WATER 
QUALITY  BY  AN  ADJACENT  BOTTOMLAND 
HARDWOOD  WETLAND. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

B.  A.  Kleiss,  E.  E.  Morris,  J.  F.  Nix,  and  J.  W. 
Barko. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  429-438,  7  fig, 
19  ref. 

Descriptors:  'Hardwood,  'Limnology,  'Monitor- 
ing, 'Water  quality,  'Wetlands,  Cache  River,  Cy- 
press swamps,  Flood  plains,  Nitrates,  Nitrogen, 
Organic  carbon,  Organic  matter,  Phosphorus,  Sus- 
pended sediments,  Water  quality  control. 

A  long-term  study  of  the  chemical  and  hydrologic 
functions  of  bottomland  hardwood  wetlands  is 
being  conducted  on  a  6000  hectare  (135  sq  mi)  site 
on  the  Cache  River  in  Arkansas.  Hydrologic 
gaging  stations  have  been  established  at  inflow  and 
outflow  points  on  the  river  and  over  25  chemical 
constituents  were  measured  biweekly,  total  phos- 
phorous, total  Kjeldahl  nitrogen,  and  suspended 
sediment  concentrations  were  measured  daily.  Pre- 
liminary results  of  the  loading  studies  for  the  1988 
water  year  indicate  that  the  bottom  land  hardwood 
system  retained  total  and  inorganic  suspended 
solids  and  nitrate,  but  exported  organic  suspended 
solids,  total  and  dissolved  organic  carbon,  inorgan- 
ic carbon,  total  phosphorous,  soluble  reactive 
phosphorus,  ammonia,  and  total  Kjeldahl  nitrogen. 
However,  different  trends  emerge  when  the  load- 
ing information  is  stratified  into  hydrologic  stages. 
Every  constituent  considered  was  exported  during 
low  water  when  there  was  limited  contact  between 
the  river  and  wetland,  but  every  constituent  was 
retained  at  the  river  stage  when  the  cypress-tupelo 
part  of  the  flood  plain  was  inundated.  This  sug- 
gests that  the  Cache  River  bottomland  hardwood 


wetland  system,  import-export  cycles  may  be  more 
closely  related  to  hydrology  than  to  vegetative 
growing  season,  as  in  other  wetland  types.  (See 
also  W90-10912)  (Author's  abstract) 
W90-10952 


CONFLICTS  OVER  FLOOD  CONTROL  AND 
WETLAND  PRESERVATION  IN  THE  TAYLOR 
SLOUGH  AND  EASTERN  PANHANDLE 
BASINS  OF  EVERGLADES  NATIONAL  PARK. 

Everglades  National  Park,  Homestead,  FL.  South 

Florida  Research  Center. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-10954 


VERNAL  POOL  WETLANDS:  WILDLIFE 
HABITAT  VALUES,  ACIDIFICATION,  AND  A 
NEED  FOR  MANAGEMENT. 

Hunter/ESE,  Inc.,  Gainesville,  FL. 
A.  B.  Shortelle,  J.  L.  Dudley,  B.  Pyrnoski,  and  M. 
Boyajian. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  463-471,  3  fig, 
18  ref. 

Descriptors:  'Acid  rain  effects,  'Ephemeral  lakes, 
♦Limnology,  'Massachusetts,  'Salamanders, 
'Water  resources  management,  'Wetlands,  Alka- 
linity, Calcium,  Ecosystems,  Hydrogen  ion  con- 
centration, Water  chemistry. 

Vernal  pools  are  generally  small,  ephemeral,  isolat- 
ed or  floodplain  wetlands  which  are  important  as 
amphibian  breeding  habitats.  In  Massachusetts, 
such  wetlands  have  been  inadequately  protected 
because  wildlife  habitat  value  has  only  recently 
been  included  in  wetland  legislation,  and  because 
the  small  size  of  many  vernal  pools  exempts  them 
from  regulation.  Pools  were  monitored  across  the 
state  in  an  effort  to  document  the  breeding  success 
of  mole  salamanders  (Ambystoma)  in  these  wet- 
lands. In  addition  surface  water  samples  were  ana- 
lyzed for  pH,  alkalinity,  and  calcium  in  order  to 
evaluate  the  relationship  among  these  chemical 
attributes  and  salamander  breeding.  The  majority 
of  vernal  pools  studied  had  a  pH  <  5.8  and  alkalini- 
ty <5.0  mg/L  CaC03.  However,  salamander  eggs 
were  most  often  found  in  pools  with  higher  pH 
and  alkalinity.  A  transplant  experiment  was  con- 
ducted in  which  Ambystoma  eggs  from  a  pool 
with  moderate  pH  and  alkalinity  were  transferred 
to  a  pool  with  low  pH  and  alkalinity  (L)  and  a 
pool  with  high  pH  and  alkalinity  (H)  in  enclosures. 
Additional  treatments  included  the  addition  of  1  to 
4  predaceous  caddisfly  larvae,  Ptilostomis.  Sala- 
mander embryos  in  pool  L  had  significantly  higher 
mortality  than  those  in  pool  H,  as  well  as  increased 
incidence  of  malformation  in  hatched  larvae.  Pre- 
dation  on  eggs  by  Ptilostomis  was  also  lower  in 
pool  L  than  pool  H.  These  results  show  that  water 
chemistry  can  effect  the  salamander  breeding  suc- 
cess and  vernal  pool  community  structure.  Howev- 
er, time  series  data  are  insufficient  to  evaluate  long 
term  trends.  (See  also  W90-10912)  (Author's  ab- 
stract) 
W90-10955 


WETLAND  SUCCESSION-WHAT  IS  THE  AP- 
PROPRIATE PARADIGM. 

CH2M  Hill,  Inc.,  Gainesville,  FL. 
W.  J.  Dunn. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  473-488,  56 
ref. 

Descriptors:  'Ecosystems,  'Limnology,  'Succes- 
sion, 'Wetlands,  Environmental  quality,  Life  histo- 
ry studies,  Model  studies,  Water  resources  devel- 
opment. 

Much  of  the  debate  on  wetland  succession  has 
focused  on  the  factors  controlling  the  course  of 
community  development.  Controlling  factors  are 
typically  grouped  as  autogenic,  those  generated  by 
the  biological  community  itself  or  allogenic, 
coming  from  outside  the  biological  community.  In 


the  traditional  Clementsian  paradigm  of  succession, 
wetlands  were  considered  a  transient  stage  be- 
tween aquatic  and  terrestrial  communities.  Succes- 
sion was  viewed  as  a  directional,  autogenically- 
driven  process  in  which  aquatic  areas  filled  from 
sediment  deposition  and  organic  peat  formation.  A 
new  allogenically  driven  Gleasonian  model  of  wet- 
land succession  based  on  the  life  history  character- 
istic of  the  wetland  species  and  interaction  of  the 
species  with  the  prevailing  environmental  condi- 
tions. Each  life  history  type  has  its  own  set  of 
characteristics  and  associated  responses  to  prevail- 
ing environmental  conditions  which  act  as  a  sieve 
in  determining  the  species  composition  of  the  wet- 
land. As  environmental  conditions  change,  so  does 
the  action  of  the  sieve  and,  therefore,  the  species 
present.  Recent  studies,  especially  those  of  created 
and  restored  wetlands,  lead  to  the  conclusion  that 
both  allogenic  and  autogenic  processes  act  to 
change  wetland  vegetation,  and  that  single  concept 
paradigms  do  not  adequately  explain  the  succes- 
sion process.  (See  also  W90-10912)  (Author's  ab- 
stract) 
W90- 10956 


MECHANISMS  OF  WATER  QUALITY  IM- 
PROVEMENT IN  WETLAND  TREATMENT 
SYSTEMS. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic   entry  see  Field   5D. 

W90- 10957 


IMPLEMENTING  THE  MASSACHUSETTS 
WETLANDS  PROTECTION  ACT-THE  LOCAL 
PERSPECTIVE. 

Massachusetts  Dept.  of  Public  Works,  Worcester. 
For  primary  bibliographic  entry  see  Field  5G. 
W90- 10958 


SWAMPBUSTER  PROVISION:  AN  A  PRIORI 
EVALUATION  OF  EFFECTIVENESS. 

Agricultural  Research  Service,  Washington,  DC 
For  primary  bibliographic  entry  see  Field  6E. 
W90- 10959 


CITIZEN,  ACTIVIST,  AND  POLICY  ELITE 
SUPPORT  FOR  WETLAND  MANAGEMENT 
PROGRAMS. 

University   of  West  Florida,   Pensacola.   Coastal 

Zone  Management  Studies. 

For  primary  bibliographic  entry  see  Field   5G, 

W90-10960 


MANAGING  VIRGINIA'S  COASTAL  WET- 
LANDS: LOCAL/STATE/FEDERAL  EVTERAC- 
TION. 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  ol 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W90-10961 


ALL  SOVEREIGN  LANDS  ARE  WETLANDS, 
BUT  ARE  ALL  WETLANDS  SOVEREIGN. 

Florida  Univ.,  Gainesville.  Coll.  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W90- 10962 


DEVELOPMENT  OF  GUIDELINES  FOR  MAN- 
AGING FLORIDA'S  FORESTED  WETLANDS. 

Florida  State  Dept.  of  Agriculture  and  Consumei 
Services,  Tallahassee.  Div.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  6A. 
W90- 10963 


EVOLUTION    OF    WETLAND    REGULATION 
UNDER  CHAPTER  40C-4,  F.A.C. 

Saint  Johns  River  Water  Management  District, 
Palatka,  FL.  Dept.  of  Resource  Management. 
For  primary  bibliographic  entry  see  Field  6E. 
W90- 10964 
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AKE     MOREY     DIAGNOSTIC-FEASIBILITY 
ITJDY. 

ermont  Dept.  of  Water  Resources  and  Environ- 
lental   Engineering,   Montpelier.    Water   Quality 

•iv- 
or  primary  bibliographic  entry   see  Field   5G. 
/90-11067 


AST    LAKE    WAUSHACUM    DIAGNOSTIC/ 
EASIBILITY    STUDY,    APRIL    1980-MARCH 

S>81. 

lassachusetts  Dept.  of  Environmental  Quality  En- 

ineering,  Westborough.  Div.  of  Water  Pollution 

lontrol. 

or  primary   bibliographic   entry   see  Field   5G. 

/90- 11069 


IRBAN    LAKES    DIAGNOSTIC/FEASIBILITY 
TUDY. 

lew  Hampshire  Water  Supply  and  Pollution  Con- 
:ol  Commission,  Concord. 

'or  primary  bibliographic   entry   see  Field   5G. 
V90- 11071 


ABATTUS  POND  RESTORATION  PROJECT. 

laine  Dept.  of  Environmental  Protection,  Augus- 

i. 

'or  primary  bibliographic   entry  see  Field   5G. 

V90-11074 


X>VEJOY  POND  WATER  QUALITY.  FINAL 
IEPORT. 

daine  Dept.  of  Environmental  Protection,  Augus- 

a. 

Jor  primary  bibliographic  entry  see  Field   5G. 

V90-11075 


ARTIFICIAL  WETLANDS  FOR  WASTEWATER 
HREATMENT. 

National  Inst,  for  Water  Research,  Pretoria  (South 

Vfrica). 

'or  primary  bibliographic   entry  see   Field   5D. 

V90- 11082 


MASSACHUSETTS  LAKE  CLASSIFICATION 
PROGRAM. 

Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Westborough.  Div.  of  Water  Pollution 
Control. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-182158. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Publication  No.  1 3609-54- 184-5-84-CR,  January 
1984.  54p,  6  fig,  2  tab,  7  ref. 

Descriptors:  *Eutrophic  lakes,  'Lake  classification, 
•Lake  restoration,  'Massachusetts,  'Water  quality, 
Ammonia,  Aquatic  plants,  Hypolimnion,  Nitrates, 
Oxygen,  Phosphorus,  Phytoplankton,  Transparen- 
cy. 

The  Division  of  Water  Pollution  Control  has  de- 
veloped a  lake  classification  system  as  an  aid  to 
setting  priorities  for  the  Massachusetts  Clean  Lakes 
and  Great  Ponds  Program.  This  system  is  general- 
ly applied  only  to  those  lakes  and  ponds  for  which 
the  Division  has  collected  water  quality  data.  Al- 
though a  host  of  physical,  chemical,  and  biological 
parameters  are  measured  during  the  normal  lake 
survey,  only  six  critical  parameters  are  employed 
in  the  lake  classification  priority  system:  hypolim- 
netic  dissolved  oxygen;  secchi  disc  reading,  phyto- 
plankton count,  total  ammonia-n  and  nitrate-N, 
total  phosphorus,  and  aquatic  macrophyton.  The 
most  recent  survey  data  are  used  and  the  priority 
listing  is  updated  annually.  The  optimum  season 
for  collecting  lake  data  is  mid  to  late  summer,  or 
during  peak  biological  production.  Unfortunately, 
this  cannot  always  be  achieved,  thus  spring  or 
autumnal  data  have  to  be  used  in  the  lake  classifi- 
cation system.  The  limits  used  for  awarding  severi- 
ty points  for  the  six  parameters  have  been  based  on 
several  considerations  and  information  sources. 
The  severity  points  may  be  interpreted  as  follows: 
0=no  problem.  Considered  to  be  representative  of 
clean  water  quality;  1=  slight  problem.  Borderline 
case    considered    to    be    potentially    degrading; 


2  =  definite  problem.  Considered  unacceptable  for 
lake  water  quality;  3  =  severe  problem,  undoubted- 
ly causing  degradation  of  the  lake's  water  quality 
or  some  recreational  uses.  Although  the  system  is 
not  100%  equitable,  it  does  appear  to  give  a  fair 
representation  of  lake  trophic  conditions  for  the 
vast  majority  of  Massachusetts'  lakes.  River  im- 
poundments below  point  waste  discharges  present 
special  cases.  Personal  knowledge  of  these  situa- 
tions helps  explain  anomalies  in  the  data.  By  its 
very  nature,  the  system  cannot  be  static  but  will  be 
under  constant  reevaluation  as  new  data  become 
available.  (Lantz-PTT) 
W90- 11084 


STRATEGY  ANALYSIS  OF  SUBMERGED 
LAKE  MACROPHYTE  COMMUNITIES:  AN 
INTERNATIONAL  EXAMPLE. 

Glasgow  Univ.  (Scotland).  Dept.  of  Botany. 
K.  J.  Murphy,  B.  Rorslett,  and  I.  Springuel. 
Aquatic  Botany  AQBODS,  Vol.  36,  No.  4,  p  303- 
323,  April  1990.  4  fig,  5  tab,  56  ref. 

Descriptors:  *Aquatic  plants,  'Egypt,  *Lakes, 
♦Limnology,  'Norway,  *Plant  populations,  'Scot- 
land, 'Species  composition,  'Vegetation  establish- 
ment, Analytical  techniques,  Plant  growth,  Plant 
strategies,  Strategy  index,  Submerged  plants. 

In  order  to  survive,  grow,  and  reproduce,  the 
populations  of  the  plant  species  making  up  a  com- 
munity occupying  a  given  habitat  must  evolve  a  set 
of  characteristics  permitting  adaptation  to  the  envi- 
ronmental pressures  acting  on  the  community.  This 
set  of  specific  adaptive  features  constitutes  a  plant 
strategy.  Based  on  plant  strategies,  relationships 
between  the  submerged  macrophyte  vegetation 
and  environmental  (natural  and  anthropogenic) 
pressures  acting  in  four  contrasting  lakes  were 
assessed.  Lakes  examined  included:  Lake  Nasser 
(Egypt),  a  large  man-made  water  body,  and  three 
North  European  natural  or  semi-natural  lakes, 
Steinsfjord  (Norway),  and  Loch  Dee  and  Laird's 
Loch  (Scotland).  These  lakes  provided  a  high- 
variance  data  set  over  large  physical,  geographical 
and  climatic  gradients.  Two  complementary  ap- 
proaches were  used  to  classify  the  established- 
phase  strategy  types  of  populations  of  euhydro- 
phytes  found  in  these  water  bodies.  The  relative 
contribution  of  each  strategy  element  to  the  com- 
munity strategy  of  the  whole  lake  euhydrophyte 
flora  was  determined  using  a  simple  strategy  index 
technique.  The  overall  set  of  strategies  prevailing 
in  the  submerged  macrophyte  community  of  each 
lake  was  visualized  by  plotting  the  percentage 
occurrence  of  each  strategy  type  into  the  appropri- 
ate compartment  of  the  triangular  established- 
phase  strategy  model.  Comparisons  were  drawn 
both  between  lakes  and,  in  the  cases  of  Steinsfjord, 
between  the  lake  euhydrophyte  communities 
present  on  five  sampling  occasions  over  a  58-year 
period.  The  strategy  approach  provided  insight 
into  the  interaction  between  environmental  pres- 
sures (such  as  trophic  state  and  water  level  regime) 
and  the  macrophyte  communities.  Thus  a  high 
incidence  of  stress-tolerant  traits  occurred  in  the 
plants  of  habitats  stressed  by  low  nutrient  availabil- 
ity in  conjunction  with  low  pH.  Competition-toler- 
ant and  disturbance-tolerant  traits  were  more  fre- 
quent in  the  plant  communities  of  two  production 
lakes  impacted  by  regular  fluctuation  of  water 
level.  (Mertz-PTT) 
W90-11174 


EFFECTS   OF   LITTER   DISPLACEMENT   ON 
RIVERBANK  VEGETATION. 

Umea    Univ.     (Sweden).     Dept.    of    Ecological 

Botany. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-11185 


SEED  DISPERSING  AGENTS  IN  TWO  REGU- 
LARLY FLOODED  RIVER  SITES. 

Uppsala    Univ.    (Sweden).    Inst,    of    Ecological 

Botany. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-11186 


PLANT  PRODUCTIVITY  IN  A  FRESHWATER 
TIDAL   MARSH,    QUEBEC   CITY    (QUEBEC), 


Lakes — Group  2H 

(PRODUCTIVITE  VEGETALE  DANS  UN 
MARAIS  INTERTIDAL  D'EAU  DOUCE, 
QUEBEC  (QUEBEC)). 

H.  Gilbert. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  68, 
No.  4,  p  825-856,  April  1990.  2  fig,  2  tab,  27  ref. 
English  summary. 

Descriptors:  'Marsh  plants,  'Productivity,  'Tidal 
marshes,  'Wetlands,  Arrowheads,  Bulrushes, 
Canada,  Plant  growth,  St  Lawrence  River,  Vege- 
tation establishment,  Wild  rice. 

Above-ground  and  below-ground  annual  produc- 
tivity of  vascular  plants  in  the  freshwater  tidal 
marsh  of  the  City  of  Quebec  (St.  Lawrence  River) 
was  estimated  to  be  280  g  dry  weight/sq  m.  This 
low  productivity  is  explained  in  part  by  the  very 
large  surface  of  bare  ground  (23%),  by  the  relative 
importance  (39%)  of  the  surface  dominated  by 
much  less  productive  aquatic  vegetation,  and  by 
the  presence  of  embankments  on  the  formerly  most 
productive  parts  of  the  marsh.  The  most  produc- 
tive plant  associations  were  those  dominated  by 
the  bulrush  Scirpus  americanus  Pers.  (606  g  dry 
weight/sq  m/a),  Zizania  aquatica  L.  var.  brevis 
(wild  rice)  (702),  Sagittaria  (Arrowhead)  rigida 
Pursh  (598)  and  Sagittaria  latifolia  Willd.  (834  g 
dry  weight/sq  m/a).  Species  productivities  (in  g 
dry  weight/sq  m/a)  were  436  (Scirpus  ameri- 
canus), 196  (Zizania  aquatica),  86  (Sagittaria 
rigida),  and  685  (Sagittaria  latifolia).  An  analysis  of 
the  biomass  allocation  (seasonal  pattern)  is  present- 
ed for  five  species.  (See  also  W90-1 1 188)  (Author's 
abstract) 
W90-11187 


NUTRITIVE  ELEMENTS  (N  AND  P),  HEAVY 
METAL  (ZN,  CU,  PB,  AND  HG)  AND  PLANT 
PRODUCTION  IN  A  FRESHWATER  TIDAL 
MARSH,  QUEBEC  CITY  (QUEBEC),  (ELE- 
MENTS NUTRITIFS  (N  ET  P),  METAUX 
LOURDS  (ZN,  CU,  PB  ET  HG)  ET  PRODUCTI- 
VITE VEGETALE  DANS  UN  MARAIS  INTER- 
TIDAL D'EAU  DOUCE,  QUEBEC  (QUEBEC)). 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11188 


SEQUENCE  OF  PLANT  COMMUNITIES  AS 
BIOINDICATORS  OF  INCREASING  EU- 
TROPHICATION  IN  WEAKLY  MINERALISED 
STREAMS  IN  THE  SANDSTONE  HILLS  OF 
THE  NORTHERN  VOSGES  (UNE  SEQUENCE 
DE  GROUPEMENTS  VEGETEAUX  BIO-INDI- 
CATEURS  D'EUTROPHISATION  CROIS- 
SANTE  DES  COURS  D'EAU  FAIBLEMENT 
MINERALISES  DES  BASSES  VOSGES  GRE- 
SEUSES  DU  NORD). 

Institut     National     Agronomique     Paris-Grignon 
(France).  Lab.  de  Geobotanique. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-11190 


RESOURCE  ENHANCEMENT  BY  INDIRECT 
EFFECTS  OF  GRAZERS:  ARMORED  CAT- 
FISH, ALGAE,  AND  SEDIMENT. 

California  Univ.,  Berkeley.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  81. 
W90-11191 


NUTRIENT  SPATIAL  HETEROGENEITY:  EF- 
FECTS ON  COMMUNITY  STRUCTURE,  PHYS- 
IOGNOMY, AND  DIVERSITY  OF  STREAM 
ALGAE. 

California  Univ.,  Santa  Barbara.  Marine  Science 

Inst. 

C.  M.  Pringle. 

Ecology  ECOLAR,  Vol.  71,  No.  3,  p  905-920, 

June  1990.  5  fig,  5  tab,  74  ref.  NSF  Grant  BSR-87- 

17746. 

Descriptors:  'Algal  growth,  'Bioassay,  'Diatoms, 
'Nitrogen,  'Periphyton,  'Phosphorus,  'Streams, 
Achnanthes,  Cocconeis,  Michigan,  Navicula, 
Nitzschia,  Nutrient  requirements,  Species  diversi- 
ty- 
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Nutrient-diffusing  substrata  (sand-agar  plates)  were 
combined  with  an  in  situ,  flow-through  bioassay 
system  to  experimentally  separate  effects  of  sub- 
stratum and  water  enrichment  on  algal  communi- 
ties in  a  phosphorus-poor  stream  in  northern 
Michigan.  Glass  slides  and  both  control  and  fertil- 
ized sand-agar  substrata  (N:P  was  about  16)  were 
exposed  to  low  ambient  nutrient  levels  in  a  phos- 
phorus-limited stream  (N:P  about  40)  and  to  water 
amended  with  nitrogen  and  phosphorus  (N:P  about 
16).  Quantitative  cell  counts  of  periphyton  taxa  and 
microscopic  examination  of  intact  communities  on 
sand-agar  substrata  indicated  that  motile  biraphid 
diatom  taxa  (for  example  Navicula  and  Nitzschia 
spp.)  responded  to  nutrients  in  both  the  water  and 
substratum,  attaining  spatial  dominance  in  the 
upper  canopy.  These  upperstory  taxa  comprised  > 
50%  total  algal  biovolume  on  sand-agar  substrata 
and  appeared  to  interfere  with  the  response  of 
sessile  understory  taxa  (for  example,  Achnanthes 
minutissima,  Cocconeis  placentula)  to  inorganic 
nutrient  amendments  to  the  water.  Sessile  taxa  did 
respond  to  inorganic  nutrients  added  to  the  water 
when  growing  on  glass  slides,  where  algal  commu- 
nities lacked  a  dense  motile  upperstory,  indicating 
that  substratum  type  can  influence  the  nature  of 
periphyton  taxon  response  to  nutrients.  Periphyton 
community  physiognomy  and  interactions  between 
taxa  are  interrelating  factors  regulating  algal  re- 
sponse to  nutrients  from  different  sources.  In  addi- 
tion, the  form  of  phosphorus  enrichment  (inorganic 
versus  organic)  influenced  algal  growth,  physiog- 
nomy, and  taxon  composition.  Algal  response  to 
the  form  of  phosphorus  was  dependent  on  the 
source  of  the  nutrient  (water  versus  substratum) 
and  substratum  type.  Taxon  diversity  was  greater 
on  all  nutrient  treatments  relative  to  controls  on 
both  substratum  types.  Diversity  and  species  rich- 
ness were  highest  on  enriched  substrata  exposed  to 
low  ambient  nutrient  levels,  relative  to  more  ho- 
mogeneous nutrient  regimes  where  communities 
on  enriched  substrata  were  exposed  to  water 
amended  with  nutrients.  Results  indicate  that  nutri- 
ent spatial  heterogeneity  between  substratum  and 
water  is  a  mechanism  maintaining  the  species  di- 
versity of  periphytic  algae.  (Author's  abstract) 
W90-11192 


TROPHIC  CASCADES  AND  PHYTOPLANK- 
TON  COMMUNITY  STRUCTURE. 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

M.  J.  Vanni,  and  D.  L.  Findlay. 

Ecology  ECOLAR,  Vol.  71,  No.  3,  p  921-937, 

June  1990.  5  fig,  7  tab,  52  ref. 

Descriptors:  'Aquatic  insects,  *Fish  behavior, 
'Limnology,  'Perch,  'Phantom  midges,  'Phyto- 
plankton,  'Population  dynamics,  'Zooplankton, 
Chlorophyta,  Cyanophyta,  Cycling  nutrients,  Fish, 
Grazing. 

Two  predators  of  zooplankton,  fish  (yellow  perch) 
and  larval  insects  (Chaoborus),  were  manipulated 
within  in  situ  mesocosms  to  assess  their  indirect 
effects  on  phytoplankton.  The  two  predators 
caused  similar  reductions  in  zooplankton  size  and 
biomass,  and  as  a  consequence,  zooplankton  graz- 
ing rates  on  phytoplankton.  However,  phytoplank- 
ton increased  relative  to  predator-free  controls 
only  in  enclosures  with  fish  and  not  in  enclosures 
with  Chaoborus,  suggesting  that  fish  have  effects 
on  phytoplankton  independent  of  their  effects  on 
zooplankton  grazing  rates.  Estimation  of  phospho- 
rus excretion  rates  of  zooplankton  and  fish  suggests 
that  fish  render  P  more  available  to  phytoplankton 
in  two  ways:  (1)  by  directly  excreting  and  egesting 
P,  and  (2)  by  increasing  rates  of  P  excretion  by  the 
zooplankton  community.  The  latter  effect  resulted 
because  small  zooplankton  have  higher  biomass- 
specific  excretion  rates  than  large  zooplankton. 
The  importance  of  nutrient  regeneration  is  further 
supported  by  the  response  of  phytoplankton  com- 
munity structure.  Phytoplankton  taxa  exhibiting 
enhanced  biomass  in  the  presence  of  fish  were 
those  with  high  P  requirements,  including  green 
and  blue-green  algae  and  dinoflagellates;  other 
phytoplankton  groups  did  not  respond  to  manipu- 
lations. These  results  suggest  that  the  mechanisms 
underlying  the  tropic  cascade  are  complex  and  that 
predators  affect  phytoplankton  by  altering  nutrient 
recycling  rates  as  well  as  zooplankton  grazing 
rates.  (Author's  abstract) 


W90-11193 


BENTHIC  MACROINVERTEBRATES  IN  BIO- 
LOGICAL SURVEILLANCE:  MONTE  CARLO 
SIGNIFICANCE  TESTS  ON  FUNCTIONAL 
GROUPS'  RESPONSES  TO  ENVIRONMENTAL 
GRADIENTS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Lyneham  (Australia).  Div.  of  Wild- 
life and  Rangelands  Research. 
For  primary  bibliographic  entry  see  Field  7B. 
W90- 11201 


BIOMONITORING  AND  INVERTEBRATE 
TAXONOMY. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Ento- 
mology. 

For  primary  bibliographic  entry  see  Field  7B. 
W90-11202 


ABUNDANCES  OF  BENTHIC  MICROFAUNA 
IN  RELATION  TO  OUTWELLING  OF  MAN- 
GROVE DETRITUS  IN  A  TROPICAL  COAST- 
AL REGION. 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
D.  M.  Alongi. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 
63,  No.  1,  p  53-63,  May  1990.  5  fig,  4  tab,  30  ref. 
MST/ARC  grant  86/0708  and  Australian  Institute 
of  Marine  Science  contribution  No.  495. 

Descriptors:  'Australia,  'Benthos,  'Coastal 
waters,  'Litter,  'Mangrove  swamps,  'Ocean 
bottom,  'Outwelling,  'Productivity,  Ciliates,  De- 
tritus, Flagellates,  Great  Barrier  Reef,  Microorga- 
nisms, Population  density,  Protozoa,  Seasonal  vari- 
ation, Species  diversity,  Tropical  regions. 

Mangrove  litter  outwells  from  tidal  forests  and 
deposits  onto  the  adjacent  coastal  seafloor  within 
the  central  Great  Barrier  Reef  lagoon  in  tropical 
northeastern  Australia.  Previous  studies  in  this 
region  indicate  that  this  detrital  loading  greatly 
influences  edaphic  characteristics  (such  as  C/N 
ratios  and  particulate  organic  carbon-soluble 
tannin  concentrations)  and  supports  highly  abun- 
dant and  productive,  sedimentary  bacterial  com- 
munities. Mean  ciliate  and  flagellate  densities  (>20 
micrometers)  within  surface  sediments  in  this 
region  ranged  from  23  to  511  cells/cu  cm  and 
flagellate  densities  ranged  from  40  to  806  cells/ 
cubic  cm.  Densities  of  nanoprotozoans  (5  to  20 
micrometers)  ranged  from  below  detection  limits 
to  260,500  cells/cubic  cm.  Seasonal  fluctuations  of 
all  microfaunal  groups  were  relatively  minor. 
Total  faunal  densities  generally  declined  with  sedi- 
ment depth,  but  low  densities  of  sarcodinids,  amoe- 
boflagellates,  and  yeasts  and  yeast-like  cells  were 
discovered  below  the  sediment  surface  at  all  of  the 
stations  sampled.  Experimental  additions  of  aged 
mangrove  litter  to  mixed  laboratory  populations  of 
Euplotes  species,  hymenostomid  and  hypostomatid 
ciliates,  and  zooflagellates  resulted  in  either  no  or 
poor  growth,  suggesting  that  outwelled  litter  is  not 
a  nutritious  food.  Densities  of  microfauna  in  these 
sediments  are  low  compared  to  densities  in  temper- 
ate coastal  habitats,  and  appear  to  be  influenced 
more  by  preferences  in  sediment  type  than  by 
detrital  outwelling  or  by  proximity  to  the  man- 
grove forests.  Poor  food  quality  may  partially  ex- 
plain the  low  densities  and  lack  of  a  discernible 
effect  of  outwelling  on  the  microfauna.  Several 
factors  such  as  low  dissolved  nutrient  levels,  high 
C/N  ratios  and  low  microalgal  abundances  are  also 
cited  to  account  for  the  low  densities,  but  low 
water  content  and  poor  nutritional  quality  of  litter 
are  considered  to  be  the  major  factors  regulating 
the  benthic  microfauna  in  this  region.  (Author's 
abstract) 
W90- 11220 


APPLICATION  OF  WETLAND  VALUATION 
TECHNIQUES:  EXAMPLES  FROM  GREAT 
LAKES  COASTAL  WETLANDS. 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  6B. 

W90- 11231 


LAKE  FENWICK  RESTORATION  PROJECT. 

URS  Co.,  Seattle,  WA. 

For   primary  bibliographic  entry  see  Field   5C 

W90- 11266 


MANAGEMENT  ALTERNATIVES  REPOR 
ON  THE  DIAGNOSTIC  FEASD3ILITY  STUD 
FOR  MEDICINE  LAKE.  HENNEPIN  COUNT 
MINNESOTA. 

Barr  Engineering  Co.,  Minneapolis,  MN. 

For  primary  bibliographic  entry  see  Field   5( 

W90- 11269 


FEDERAL  MANUAL  FOR  IDENTIFYING  AN 
DELINEATING  JURISDICTIONAL  WE 
LANDS. 

An  Interagency  Cooperative  Publication,  Januai 
10,    1989.   122p,  4  fig,   3  tab,  33  ref,  4  appen 

Descriptors:  'Classification,  'Federal  jurisdictio 
'Manuals,  'Standards,  'Wetlands,  Clean  Wat 
Act,  Data  interpretation,  Regulations,  Surveys. 

This  manual  provides  users  with  mandatory  tec 
nical  criteria,  field  indicators  and  other  sources 
information,  and  recommended  methods  to  dete 
mine  whether  an  area  is  jurisdictional  wetland  i 
not,  and  to  delineate  the  upper  boundary  of  the 
wetlands.  The  document  can  be  used  to  identi 
jurisdictional  wetlands  subject  to  Section  404 
the  Clean  Water  Act  and  to  the  'Swampbuste 
provision  of  the  Food  Security  Act,  or  to  identi 
vegetated  wetlands  in  general  for  the  Nation 
Wetlands  Inventory  and  other  purposes.  Tr 
manual  is  divided  into  four  major  parts:  Part 
introduction;  Part  II,  mandatory  technical  critei 
for  wetland  identification;  Part  III,  field  indicate 
and  other  available  information;  and  Part  I' 
methods  for  identification  and  delineation  of  w< 
lands.  References,  a  glossary  of  technical  tern 
and  appendices  are  included  at  the  back  of  t! 
manual.  (Lantz-PTT) 
W90-11278 


LAKE  HYDRAULICS. 

Eidgenoessische  Technische  Hochschule,  Zurii 

(Switzerland).    Versuchsanstalt    fuer    Wasserba 

Hydrologie  und  Glaziologie. 

K.  Hutter,  and  D.  Vischer. 

IN:   Developments   in   Hydraulic   Engineering 

Volume  4.  Elsevier  Science  Publishing  Co.,  Ne 

York.  1987.  p  1-63,  32  fig,  3  tab,  145  ref. 

Descriptors:  'Hydraulic  models,  'Hydrodynamii 
'Lake  basins,  'Lakes,  'Limnology,  'Model  stu 
ies,  Forecasting,  Heat  transfer,  Lake  managemei 
Mathematical  models,  Wave  action. 

Hydrodynamic  modeling  of  lakes,  also  called  phj 
ical  limnology,  deals  with  methods  which  large 
concentrate  on  the  responses  of  closed  basins 
applied  forces  and  to  exchanges  of  heat.  The  mei 
urement,  interpretation,  and  mathematical  modi 
ing  of  these  responses  is  still  difficult  because  of  t 
imperfect  understanding  of  the  fundamental  mec 
anisms  of  force  application,  turbulent  evolution 
the  flow  and  the  complex  interaction  and  exchan 
of  mechanical  and  thermal  energy.  In  order 
disclose  the  dominant  physical  processes  tri 
occur  at  the  surface  of  and  inside  a  lake,  measui 
ments  must  be  taken  and  the  data  analyzed.  1 
interpret  the  data  the  governing  field  equations  ai 
boundary  conditions  are  deduced  from  the  b: 
ances  of  mass,  momentum,  and  energy,  and  th 
these  equations  may  be  simplified  to  yield  t 
linearized  shallow  water  equations  for  a  homoj 
neous  or  stratified  lake  on  the  rotating  glol 
Mathematical  models  and  experimental  findin 
should  be  compared  for  surface  seiches  and  int( 
nal  seiches  by  first  ignoring  the  effects  of  t 
rotation  of  the  earth,  This  rotation  is  studied  1 
modeling  first  and  second  class  waves,  described 
Kelvin  and  Poincare  waves  for  first  class  wav 
and  topographic  Rossby  waves  for  second  els 
waves.  These  second  class  waves  exist  in  ev 
small  lakes.  Evaluation  of  hazard  due  to  landslic 
induced  water  waves  is  one  of  many  phenome 
attracting  the  engineering  profession  because  of  t 
serious  damage  accompanying  them.  Lake  hydi 
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ynamics  is  a  challenging  field  which  will  continue 
>  face  researchers  with  difficult  problems  until 
:liable   forecasting   is   possible.   (See   also   W90- 
1282)  (Fish-PTT) 
/90- 11283 


TABILIZATION    AND    DEVELOPMENT    OF 
1ARSH  LANDS. 

Limy  Engineer  Waterways  Experiment  Station, 

'icksburg,  MS. 

;or  primary   bibliographic  entry  see  Field   5G. 

m-11319 


tESTORATION  OF  SALMON  LAKE,  MAINE. 

laine  Dept.  of  Environmental  Protection,  Augus- 

i. 

'or  primary  bibliographic  entry  see  Field   5G. 

V90- 11334 


tESTORATION  OF  SEBASTICOOK  LAKE. 

laine  Dept.  of  Environmental  Protection,  Augus- 

i, 

'or  primary   bibliographic   entry   see   Field   5G. 
V90-11336 


iNVIRONMENTAL  ASSESSMENT  OF  MOON 
AKE,  MISSISSIPPI  AND  ITS  WATERSHED. 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 

nentation  Lab. 

7or  primary   bibliographic   entry   see   Field   5G. 

V90-11338 


IELATIONSHIP  BETWEEN  IN-LAKE  SUL- 
FATE CONCENTRATION  AND  ESTIMATE  OF 
ATMOSPHERIC  SULFUR  DEPOSITION  FOR 
iUBREGIONS  OF  THE  EASTERN  LAKE 
SURVEY. 

^.rgonne  National  Lab.,  IL.  Biological,  Environ- 
nental,  and  Medical  Research  Div. 
7or  primary  bibliographic  entry  see  Field  5B. 
V90-11352 


COARSE  WOODY  DEBRIS  AND  CHANNEL 
MORPHOLOGY  INTERACTIONS  FOR  UNDIS- 
rURBED  STREAMS  IN  SOUTHEAST  ALASKA, 

U.S.A. 

Dregon  State  Univ.,  Corvallis.  Coll.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2E. 
W90- 11435 


SOLUTION-COLLAPSE  DEPRESSIONS  AND 
SUSPENSATES  IN  THE  LIMNOCRENIC  LAKE 
OF  BANYOLES  (NE  SPAIN). 

Barcelona  Univ.  (Spain).  Inst.  Tecnologico  y  Me- 

talurgico  'Emilio  Jimeno'. 

M.  Canals,  H.  Got,  R.  Julia,  and  J.  Serra. 

Earth  Surface  Processes  and  Landforms  ESPLDB, 

Vol.  15,  No.  3,  p  243-254,  May  1990.  6  fig,  2  tab,  19 

ref. 

Descriptors:  *Geomorphology,  *Karst  hydrology, 
*Lake  morphology,  'Spain,  Banyoles  Lake,  Geo- 
hydrology,  Geologic  history,  Karst,  Lake  bottom 
depressions,  Lakes,  Paleohydrology. 

A  high  resolution  seismic  reflection  survey  was 
used  in  study  of  the  Banyoles  limnocrenic  solution 
lake  of  Northeastern  Spain.  The  seismic  profiles 
penetrated  dense  suspended  sediments  occupying 
cone-like  bottom  depressions  of  different  sizes.  The 
depth  of  the  top  of  these  fillings,  their  density,  and 
their  seismic  internal  structure  are  characteristic  of 
each  depression.  These  three  interconnected  prop- 
erties change  through  time  with  fluctuating  phrea- 
tic  water  input.  The  subbottom  structure  of  the  big 
depressions  has  two  superposed  seismic  units.  The 
upper  unit  is  interpreted  as  stratified  lacustrine 
sediments  accumulated  after  the  depression  forma- 
tion while  the  lower  unit  is  the  lake  basement.  A 
collapsed  surface  separates  the  two  seismic  units. 
Geometrically,  this  surface  parallels  the  lake 
bottom  showing  a  clear  genetic  relationship.  The 
depression  formed  by  collapse  of  Eocene  marly 
and  gypsiferous  materials  resulting  from  under- 
ground dissolution  by  karstic  waters.  The  main 
diagnostic  features  of  well  evolved  'old'  depres- 


sions are  broad  cone-like  form  and  stratified  very 
dense  suspensates  with  a  deep  top  surface.  In  con- 
trast, the  less  evolved  'young'  depressions  have 
suspensates  only  in  their  central  pipes  and  forms 
like  flat-bottomed  bowls.  Recent  instability  of  the 
lake  bottom  and  subbottom  is  apparent  in  seismic 
records,  indicating  that  depression  formation  proc- 
esses continue.  (Chonka-PTT) 
W90-11438 


MAGNESIUM-SALINITY  RELATION  IN  THE 
SALINE  LAKE  OSTRACODE  CYPRIDEIS 
AMERICANA. 

Akron  Univ.,  OH.  Dept.  of  Geology. 

J.  W.  Teeter,  and  T.  J.  Quick. 

Geology  GLGYBA,  Vol.   18,  No.  3,  p  220-222, 

March  1990.  2  fig,  1  tab,  27  ref. 

Descriptors:  *Bioaccumulation,  "Limnology, 
•Magnesium,  *Ostracods,  *Paleolimnology, 
•Saline  lakes,  *Water  chemistry,  Bahamas,  Chlor- 
ides, Salinity,  Sediment  chemistry,  Temperature 
effects,  Tissue  analysis. 

Magnesium  concentration  in  the  carapace  of  live 
specimens  of  the  euryhaline  ostracode  Cyprideis 
americana  from  lakes  of  varying  salinity  on  San 
Salvador  Island,  the  Bahamas,  is  inversely  related 
to  salinity.  Temperature  exerts  little  if  any  control 
of  Mg  content  over  the  range  observed.  Magnesi- 
um concentrations  in  well-preserved  fossil  speci- 
mens of  C.  americana  reveal  paleosalinities  in  close 
agreement  with  results  obtained  from  fossil  ostra- 
code assemblages,  apparent  sea  level  salinity  rela- 
tions, and  sedimentological  observations.  (Author's 
abstract) 
W90- 11442 


MATHEMATICAL    MODELING    OF    PLUNG- 
ING RESERVOIR  FLOWS. 

Office  of  Public  Works,  Dublin  (Ireland). 
For  primary  bibliographic  entry  see  Field  8B. 
W90-11465 


TWO-LAYER  ANALYSIS  OF  A  PLUNGING 
DENSITY  CURRENT  IN  A  DIVERGING  HORI- 
ZONTAL CHANNEL. 

Office  of  Public  Works,  Dublin  (Ireland). 
For  primary  bibliographic  entry  see  Field  8B. 
W90- 11467 


WATER    WAVES    GENERATED    BY    CLOSE 
LANDSLIDES. 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8A. 
W90- 11468 


LEVEL-RESERVOIR  APPROXIMATION  FOR 
UNSTEADY  FLOWS  ON  SLOPING  CHAN- 
NELS. 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

B.  Hunt. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.  3,  p  347-354,  1989.  2  fig,  2  ref. 

Descriptors:  •Flood  routing,  *Mathematical  equa- 
tions, *Reservoirs,  *Routing,  *Unsteady  flow, 
Errors,  Level-reservoir  approximation,  Shorelines, 
Slopes,  Tides. 

The  traditional  method  of  routing  floods  through 
reservoirs  combines  a  conservation  of  volume 
equation  (continuity)  with  an  assumption  of  a  hori- 
zontal free  surface.  This  level-reservoir  approxima- 
tion is  used  widely.  A  perturbation  approach  was 
used  to  estimate  the  error  involved  in  the  level- 
reservoir  approximation.  Bed  resistance  was  ne- 
glected and  zero  inflow  was  assumed  to  occur  at 
the  moving  shoreline.  Order-of-magnitude  esti- 
mates for  errors  in  flow  depth,  wetting  front  co- 
ordinate, and  velocity  were  obtained  using  equa- 
tions presented.  The  results  show  that  the  level- 
reservoir  approximation  is  valid  when  reservoir 
levels  change  relatively  slowly.  The  approximation 
also  is  used  to  obtain  a  boundary  condition  in  tidal 
calculations  for  shorelines.  (Rochester-PTT) 


W90- 11474 

CIRCULATION  AND  MIXING  IN  A  STRATI- 
FIED RESERVOIR. 

Liverpool  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

K.  H.  M.  Ali,  and  M.  R.  Jaefar-Zadeh. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
No.  5,  p  683-697,  1989.  11  fig,  12  ref. 

Descriptors:  *Buoyant  jets,  *Mixing,  *Reservoirs, 
♦Stratification,  "Water  circulation,  Density  cur- 
rents, Performance  evaluation,  Shear  stress,  Theo- 
retical analysis,  Velocity. 

An  analytical  and  experimental  investigation  was 
conducted  of  the  circulation  and  mixing  induced 
by  a  buoyant  surface  jet  discharging  into  an  origi- 
nally stratified  reservoir.  Several  methods  were 
used  to  study  the  circulation  patterns  and  the 
degree  of  mixing  in  the  model.  Systematic  experi- 
ments were  conducted  to  study  the  effects  of  jet- 
discharge  and  reservoir-density.  Experiments  also 
were  conducted  to  study  interfacial  shear  stresses 
and  the  degree  of  entrainment.  Form  and  shape  of 
the  interface  are  greatly  influenced  by  the  jet- 
discharge  and  the  relative  density  of  the  reservoir. 
Except  for  a  small  region  near  the  interface,  the 
tangential  velocity  distribution  in  the  top  layer  was 
reasonably  independent  of  the  depth  from  the  free 
surface.  Good  agreement  was  obtained  between 
the  theoretical  and  experimental  tangential  veloci- 
ties for  the  top  layer  of  the  stratified  reservoir.  The 
analysis  for  the  variation  of  the  depth  of  interface 
with  time  was  in  reasonable  agreement  with  the 
experimental  results.  (Rochester-PTT) 
W90- 11486 


CHANGES  IN  THE  CHEMICAL  COMPOSI- 
TION OF  WATERS  IN  THE  LITTORAL  ZONE 
OF  LAKE  PIASECZNO  (LECZYNSKO-WLO- 
DAWSKIE  LAKE  DISTRICT,  SOUTHEASTERN 
POLAND)  DURING  MULTIANNUAL  STUD- 
IES. 

Akademia  Rolnicza,  Lublin  (Poland).  Inst,  of  Soil 
Science  and  Agricultural  Chemistry. 
M.  Misztal,  H.  Smal,  and  A.  Gorniak. 
Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 
31,  No.   1/2,  p  13-23,  1989.  3  fig,  2  tab,   19  ref. 

Descriptors:  "Lake  Piaseczno,  "Limnology,  "Lit- 
toral zone,  "Nutrients,  "Poland,  "Precipitation, 
"Water  chemistry,  "Water  level  fluctuations,  Am- 
monium, Calcium,  Chemical  composition,  Land 
use,  Magnesium,  Nitrates,  Nitrogen,  Phosphates, 
Phosphorus,  Potassium,  Seasonal  variation, 
Sodium. 

Changes  in  the  concentration  of  nutrients  and  their 
forms  in  waters  of  the  littoral  zone  of  Lake  Pia- 
seczno, Poland,  were  observed  during  a  7-year 
period.  The  nutrients  examined  include:  total  N, 
ammonium,  organic  N,  nitrate,  total  P,  phosphate, 
Ca,  Mg,  K,  and  Na.  The  investigations  were  con- 
ducted against  a  background  of  atmospheric  pre- 
cipitation and  water  level  in  the  lake.  Maximum 
concentrations  of  nitrates  and  Ca  were  much 
higher  than  reported  in  previous  studies.  Particu- 
larly, the  coefficient  of  variability  for  nitrates  was 
very  high  suggesting  that  littoral  zone  waters  vary 
a  lot  with  respect  to  nitrate  concentrations,  espe- 
cially in  the  winter  and  spring.  The  lowest  coeffi- 
cient of  variability  found  was  for  the  concentration 
Ca.  Varying  concentrations  of  organic-N  and  total- 
N  were  attributed  to  the  seasonal  biomass  produc- 
tivities. The  greatest  concentration  of  cations  in 
the  lake  water  was  found  in  the  winter  when  the 
lake  was  covered  with  ice.  This  may  be  attributa- 
ble to  its  isolation  from  the  inflow  of  rain  water 
and  the  development  of  ice  crystals,  which  ac- 
count for  the  increased  mineralization  of  waters 
directly  under  the  ice.  (Sand-PTT) 
W90-11513 


SESSILE  ALGAL  COMMUNITIES  IN  A 
MOUNTAIN  STREAM  IN  CONDITIONS  OF 
LIGHT  GRADATION  DURING  ITS  FLOW 
THROUGH  A  CAVE  (WEST  TATRA,  POLAND). 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
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B.  Kawecka. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

31,  No.  1/2,  p  35-42,  1989.  1  fig,  11  ref. 

Descriptors:  *Algae,  *Caves,  'Light  intensity, 
•Mountain  streams,  'Stream  biota,  Biomass,  Dia- 
toms, Koscieliska  stream,  Poland,  Population  den- 
sity, Species  diversity,  Streams,  Tatra  Mountains. 

The  light  requirements  of  sessile  algae  were  stud- 
ied in  the  Koscieliska  stream  (Poland),  which  flows 
through  the  Wodna  Pod  Pisana  cave  before  its 
outflow  10  m  below  from  the  cave.  Under  natural 
conditions  of  light,  i.e.  in  the  Koscieliska  stream 
near  the  cave  and  in  the  stream  flowing  out  of  the 
cave,  Homoeothrix  janthina,  Hydrurus  foetidus, 
and  diatoms  dominated.  Only  diatoms  were  en- 
countered inside  the  cave.  As  the  organisms 
formed  small  populations,  the  biomass  index  was 
low.  The  development  of  algae  was  very  weak  in 
the  rocky  corridor  about  3  m  from  the  mouth  of 
the  cave.  They  did  not  form  macroscopic  concen- 
trations; detritus  dominated  the  material  collected. 
The  diatom  communities  present  were  poor  in 
taxa,  and  formed  small  populations;  their  biomass 
index  was  very  low.  About  1.5  m  from  the  mouth 
of  the  cave  there  was  a  sudden  development  of 
diatoms,  which  formed  macroscopic  concentra- 
tions. A  number  of  species  occurred  in  large  popu- 
lations, causing  the  diatom  biomass  index  to  attain 
high  values  (in  April  even  higher  than  those  estab- 
lished for  localities  situated  outside  the  cave).  A 
further  development  of  algae  was  observed  in  the 
proximity  of  the  outflow,  the  diatom  biomass  index 
reached  high  values,  similar  to  those  from  localities 
situated  on  the  surface.  (Sand-PTT) 
W90-11514 


ECOLOGICAL  CHARACTERISTICS  OF  COM- 
MUNITIES OF  SESSILE  ALGAE  IN  THE 
BIALA  AND  CZARNA  WISELKA  STREAMS, 
HEADWATERS  OF  THE  RIVER  VISTULA  (SI- 
LESIAN  BESKID,  SOUTHERN  POLAND). 
Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
J.  Kwandrans. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 
31,  No.   1/2,  p  43-74,   1989.  7  fig  4  tab,  59  ref. 

Descriptors:  'Algae,  'Headwaters,  'Stream  biota, 
'Streams,  Acidity,  Biala  Wiselka  stream,  Calcium, 
Czarna  Wiselka  stream,  Hydrogen  ion  concentra- 
tion, Poland,  Seasonal  variation,  Species  diversity, 
Vistula  River. 

The  headwater  streams  of  the  River  Vistula,  the 
Biala  and  Czarna  Wiselka,  flow  from  the  slopes  of 
Mt.  Barania  Gora  (alt.  1220  m)  in  the  Silesian 
Beskid  range.  The  central  part  of  the  Silesian 
Beskid  is  divided  by  the  valley  of  the  River  Vis- 
tula. The  basis  of  the  investigation  consisted  of 
four  hundred  samples  were  collected  from  1981 
through  1982  at  4- week  intervals,  from  the  Czarna 
Wiselka  and  Biala  Wiselka,  Poland.  Algal  commu- 
nities were  characterized  by  determining  the 
number  of  species  and  their  abundance,  degree  of 
coverage  and,  in  the  case  of  diatoms,  also  the  index 
of  species  diversity  and  biomass.  The  investigation 
showed  that  a  variety  of  different  algal  communi- 
ties exist  in  fairly  short  sections  of  the  course  of  the 
streams.  Changes  concerned  the  species  composi- 
tion, number  and  abundance  of  species,  and  the 
system  of  dominance.  At  the  same  time,  it  was 
found  that  the  communities  of  algae  of  the  two 
streams  basically  differed,  with  the  exception  of 
the  headwaters  and  the  upper  parts  of  their  course 
where  the  developing  communities  showed  many 
similarities.  In  sections  of  streams  with  a  low  calci- 
um content  in  the  water,  and  acidic  water  reaction 
scarce,  acidophilus  species  of  diatom,  and  the 
yellow-green  alga  Ellipsoidion  anulatum,  devel- 
oped. Waters  which  had  a  higher  calcium  content 
and  pH,  had  greater  resources  of  biogenic  com- 
pounds, and  were  characterized  by  the  richness  of 
forms  and  abundant  development  of  algae.  The 
structure  of  algal  communities  at  particular  stations 
also  showed  seasonal  changes.  (Sand-PTT) 
W90-11515 


DIVERSITY  AND  NUMBER  OF  BOTTOM  MA- 
CROINVERTEBRATES  AND  SIZE  OF  LARVAE 


OF  THREE  SPECIES  OF  CHIRONOMIDAE 
COLLECTED  FROM  THE  BOTTOM  AND 
FROM  ARTIFICIAL  SUBSTRATA  IN  THE 
RIVER  WIDAWKA  (CENTRAL  POLAND). 

Lodz  Univ.  (Poland).  Dept.  of  Ecology  and  Verte- 
brate Zoology. 
M.  Grzybkowska. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 
31,  No.  1/2,  p  75-88,  1989.  6  fig,  25  ref. 

Descriptors:  'Artificial  substrates,  'Macroinverte- 
brates,  'Midges,  'Oligochaetes,  'Poland,  'Rivers, 
•Widawka  River,  Gammarus,  Larvae,  Species 
composition,  Species  diversity. 

The  most  numerous  colonists  found  on  artificial 
substrata  placed  in  the  Widawka  River,  Poland, 
were  those  of  Simuliidae  (51.6%  of  the  total 
number  of  fauna);  less  numerous  were  Brachycen- 
trus  subnubilis  (22.3%),  Gammarus  fossarum 
(9.4%),  and  Chironomidae  (8.1%).  In  samples  col- 
lected from  the  river  bottom,  Chironomidae 
(44.9%  of  the  density  of  benthic  fauna)  and  Oligo- 
chaeta  (31.7%)  were  the  dominant  taxa.  For  the 
three  species  of  Chironomidae  occurring  in  the 
annual  cycle  in  great  numbers  on  the  bottom,  and 
on  the  artificial  substrata,  diagrams  of  body  length- 
frequency  were  prepared.  The  migrating  larvae 
were  found  to  be  longer  than  those  colonizing  the 
bottom.  (Author's  abstract) 
W90-11516 


BACTERIOPLANKTON  GROWTH  ON  FRAC- 
TIONS OF  DISSOLVED  ORGANIC  CARBON 
OF  DIFFERENT  MOLECULAR  WEIGHTS 
FROM  HUMIC  AND  CLEAR  WATERS. 

Lund  Univ.  (Sweden).  Inst,  of  Ecology. 

L.  J.  Tranvik. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  6,  p  1672-1677,  June  1990. 

4  fig,  1  tab,  28  ref. 

Descriptors:  'Aquatic  bacteria,  'Dissolved  organic 
carbon,  'Humic  substances,  'Limnology,  'Oligo- 
trophic  lakes,  Bacteria,  Biomass,  Microbiological 
studies,  Organic  matter,  Plankton. 

The  ability  of  dissolved  organic  carbon  (DOC)  of 
different  molecular  weights  (MW)  to  support  bac- 
terial growth  was  studied  in  batch  culture  experi- 
ments. Natural  pelagic  bacteria  were  inoculated 
into  particle-free  (0.2-micron  filtered)  water,  taken 
from  10  oligotrophic  lakes  of  differing  humic  con- 
tent, and  either  used  without  further  treatments,  or 
ultrafiltered  to  remove  DOC  of  >  10,000  MW  or 
>  1,000  MW.  Stationary-phase  abundance  of  bacte- 
ria in  the  cultures  was  used  as  an  estimate  of 
bacterial  carrying  capacity.  High-MW  DOC 
(>  10,000)  comprised  an  increasing  fraction  of  the 
total  DOC  with  increasing  fraction  of  total  DOC 
and  humic  content  of  the  lakes.  High-MW  DOC 
was  generally  more  available  to  bacteria  (i.e.,  more 
bacteria  were  produced  per  unit  of  organic  carbon 
initially  present)  than  low-MW  (<  10,000)  DOC. 
The  availability  to  bacteria  of  this  high-MW  DOC 
decreased  with  increasing  humic  content.  Howev- 
er, although  less  available  in  humic  lakes  than  in 
Clearwater  lakes,  the  higher  abundance  of  high- 
MW  DOC  made  it  quantitatively  more  important 
as  a  bacterial  substrate;  i.e.,  a  larger  fraction  of  the 
total  bacterial  yield  of  the  cultures  was  due  to 
high-MW  DOC  compounds  in  humic  lakes  than  in 
clearwater  lakes.  On  the  average,  48%  of  bacterial 
growth  occurred  at  the  expense  of  DOC  of 
<  10,000  MW.  DOC  of  <  1000  MW  was  responsi- 
ble for  an  average  of  22%  of  bacterial  growth, 
with  no  significant  correlation  to  humic  content 
and  DOC  concentration  of  lakes.  The  DOC  which 
supports  bacterial  growth,  as  well  as  the  total 
DOC,  is  of  different  quality  in  humic  and  clearwa- 
ter lakes.  (Author's  abstract) 
W90-11523 


DIFFERENTIAL  RATES  OF  DIGESTION  OF 
BACTERIA  BY  FRESHWATER  AND  MARINE 
PHAGOTROPHIC  PROTOZOA. 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 
de  Microbiologia  e  Inrnunologia. 
J.  M.  Gonzalez,  J.  Iriberri,  L.  Egea,  and  I.  Barcina. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  6,  p  1851-1857,  June  1990. 


4  fig,  3  tab,  49  ref. 

Descriptors:  'Aquatic  bacteria,  'Enteric  bacteria, 
•Limnology,  'Marine  bacteria,  'Microbiological 
studies,  'Protozoa,  Ecosystems,  Escherichia  coli. 

Differential  decreases  over  time  of  two  bacterial 
species,  Escherichia  coli  and  Enterococcus  faeca- 
lis,  in  a  freshwater  and  a  marine  ecosystem  were 
observed  and  explained  by  a  differential  rate  of 
digestion  of  these  bacteria  by  phagotrophic  flagel- 
lates and  ciliates.  For  this  purpose,  fluorescence- 
labeled  bacteria  (FLB)  were  used  and  prepared 
from  these  2  species.  The  number  of  FLB  was 
observed  for  5  days  in  fresh  and  marine  waters  in 
the  presence  or  absence  (0.2-micron-pore-size-fil- 
tered  water)  of  natural  microbiota.  These  experi- 
ments showed  a  longer  persistence  of  E.  faecalis 
FLB  as  opposed  to  E.  coli  FLB  in  the  presence  of 
natural  microbiota.  Removal  of  FLB  was  due  to 
protozoan  grazing  because  no  decrease  of  FLB 
number  was  observed  in  the  absence  of  natural 
microbiota.  In  short-term  (40  min)  ingestion  experi- 
ments, similar  clearance  rates  of  E.  coli  and  E. 
faecalis  FLB  by  assemblages  of  flagellates  from  the 
freshwater  and  marine  ecosystem  and  by  cultured 
assemblages  of  ciliates  from  the  marine  ecosystem 
were  found.  Clearance  rates  of  E.  faecalis  FLB 
were  greater  than  those  of  E.  coli  FLB  for  assem- 
blages of  ciliates  from  the  freshwater  ecosystem. 
Comparison  of  rates  of  ingestion  and  digestion  of 
FLB  by  protozoa  showed  that  E.  coli  FLB  were 
digested  and  ingested  at  similar  rates.  However,  E. 
faecalis  FLB  were  ingested  slower  than  they  were 
ingested.  These  results  suggest  that  a  longer  per- 
sistence of  E.  faecalis  as  opposed  to  E.  coli  can  be 
explained  by  a  differential  digestion  by  flagellates 
and  ciliates  in  aquatic  ecosystems.  Moreover,  rates 
of  ingestion  and  digestion  were  strongly  correlated 
for  both  FLB  types.  (Author's  abstract) 
W90- 11525 


RATES    OF   MICROBIAL   METABOLISM    IN 
DEEP  COASTAL  PLAIN  AQUIFERS. 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11526 


CHEMICAL  COMPOSITION  OF  PHYTO- 
PLANKTON  AND  ZOOPLANKTON  IN  AN  EU- 
TROPHIC  SHALLOW  LAKE. 

Akademie  der  Wissenschaften  der  DDR,  Berlin, 

Inst,  fuer  Geographie  und  Geooekologie. 

H.  Behrendt. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   118, 

No.  2,  p  129-145,  1990.  4  fig,  6  tab,  33  ref. 

Descriptors:  'Chemical  composition,  'Eutrophic 
lakes,  'Limnology,  'Phytoplankton,  'Seston, 
'Zooplankton,  Algae,  Carbon,  Hydrogen,  Micro- 
biological studies,  Nitrogen,  Organic  matter,  Phos- 
phorus, Seasonal  variation. 

A  separation  method  for  sestonic  components  in  z 
eutrophic  lake  based  on  specific  properties  of  zoo- 
plankton  and  phytoplankton.  On  average  79%  ol 
mesozooplankton  biomass  can  be  isolated.  A  fur- 
ther separation  of  seston  samples  (without  meso- 
zooplankton) using  sedimentation  tubes  allowed 
phytoplankton  to  be  distinguished  from  other  ma- 
terial. Fluctuations  in  chemical  composition  of  me- 
sozooplankton of  Lake  Muggelsee,  East  Germany, 
are  very  small.  The  dry  matter  content  of  fresh 
weight  (mean  16.5%)  shows  a  significant  annual 
decrease  which  may  be  caused  by  variations  ol 
zooplankton  composition.  The  carbon  content  ol 
dry  matter  amounts  to  45%  on  average.  There  are 
only  negligible  changes  during  the  year.  The  dry 
matter  content  of  fresh  weight  as  well  as  C,  N  and 
H  contents  of  dry  matter  of  mesozooplankton  sam- 
ples from  Lake  Muggelsee  are  within  the  range  ol 
published  values.  The  P  content  (1.37%)  is  always 
higher  in  comparison  with  the  results  reported  it] 
the  literature.  Zooplanktonic  P  content  may  in- 
crease with  increasing  trophic  level  of  the  watei 
body.  The  net  samples  of  phytoplankton  are  char- 
acterized by  higher  content  of  dry  matter  (26% 
FW)  in  comparison  with  zooplankton.  The  algal  C, 
N,  H,  and  P  contents  of  dry  matter  are  smallei 
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>ared  with  zooplankton  and  show  higher  fluc- 
ans,  especially  between  samples  of  late 
tier  1986  and  spring  1987.  This  may  be  due  to 
ges  in  algal  composition  especially  dominance 
ue-green  species  and  diatoms.  C:N,  C:P,  and 
ratios  do  not  show  significant  changes.  The  C, 
[  and  P  contents  of  dry  matter  differ  very  little 
the  differences  are  within  margins  of  error  for 
ties  of  net  plankton  and  net  filtrate.  The  results 
lemical  analysis  indicate  that  nutrient  (P)  defi- 
;y  exists  only  during  a  short  period  of  May/ 
in  Lake  Muggelsee.  The  main  reason  for  the 
ges  of  chemical  composition  of  phytoplankton 
le  eutrophic  Lake  Muggelsee  is  the  algal  sue- 
on.  (Author's  abstract) 
1-11528 


rER  CHEMISTRY  OF  CAROLINA  BAYS:  A 
JIONAL  SURVEY. 

innah  River  Ecology  Lab.,  Aiken,  SC. 

1.  Newman,  and  J.  F.  Schalles. 

liv  fuer  Hydrobiologie  AHYBA4,  Vol.   118, 

2,  p  147-168,  1990.  4  fig,  6  tab,  46  ref.  DOE 
tract  DE-AC09-76SR00819,  and  Contract  DE- 
I9-76SR00819  and  ORAU  Contract  S-3267. 

:riptors:  'Carolina  bays,  *Coastal  plains, 
ochemistry,  *Limnology,  *Water  chemistry, 
:tlands,  Acidity,  Dissolved  organic  carbon, 
rogen  ion  concentration,  Ions,  North  Carolina, 
idification,  South  Carolina,  Vegetation. 

water  chemistry  of  49  Carolina  bays  (includ- 
5  bay  lakes)  was  determined  along  two  tran- 
8  extending  from  the  extreme  upper  coastal 
i  to  the  coast.  Bays  were  selected  to  represent 
:rent  coastal  plain  marine  terraces  and  different 
jtation  communities.  Waters  were  quite  soft 
dian  Ca  =  1.69  mg/L)  and  acidic  (median  pH 
1.6).  Dissolved  organic  carbon  averaged  17.2 
L  and  represented  38%  of  the  total  anions, 
tough  a  low  solute  (1.07  meq/L),  ombrotro- 
:  condition  predominated,  the  Carolina  bays 
ibited  high  interbay  variation.  A  gradation 
a  mixed  mineral  weathering  and  precipitation 
;hemical  dominance  by  precipitation  was  evi- 
t.  This  gradation  was  attributed  to  geological 
:rences  within  and  between  remnant  coastal 
aces  and,  perhaps,  to  successional  wetland  pa- 
fication.  Surficial  groundwater  had  a  signifi- 
l  influence  on  bay  water  chemistry;  in  one  lake, 
influence  of  deep  groundwater  was  apparent. 
iay  ordination  constructed  from  canonical  dis- 
linant  function  was  apparent.  A  bay  ordination 
structed  from  canonical  discriminant  function 
lysis  of  chemistry  data  corresponded  well  to 
it  community  classifications.  (Author's  ab- 
et) 
0-11529 


VITAL  AND  TEMPORAL  VARIATION  IN 
GANIC  MATTER  STORAGE  IN  LOW-GRA- 
ENT,  HEADWATER  STREAMS. 

ginia  Commonwealth  Univ.,  Richmond.  Dept. 

Biology. 

A  Smock. 

:hiv  fuer  Hydrobiologie  AHYBA4,  Vol.   118, 

.  2,  p  169-184,  1990.  4  fig,  3  tab,  31  ref.  NSF 

ants  BSR-8315763  and  BSR-8614828. 

scriptors:  *Flood  plains,  "Headwaters,  'Litter, 
rganic  matter,  'Streams,  Decomposing  organic 
tter,  Detritus,  Particulate  matter,  Virginia. 

mts  and  storage  of  coarse  particulate  organic 
tter  (CPOM;  >  1  mm)  were  measured  in  two 
v-gradient,  blackwater,  lst-order  streams  on  the 
astal  Plain  of  southeastern  Virginia.  Annual 
ect  litter  fall  at  the  two  streams  was  527-961  g 
i-free  dry  mass  (AFDM)/sq  m.  At  Buzzards 
inch,  which  had  a  loose,  shifting  sand  sediment, 
aual  mean  CPOM  storage  decreased  in  the  fol- 
ding order:  debris  dams  (3.3  kg/sq  m)  >  buried 
9  kg/sq  m)  >  floodplain  (1.0  kg/sq  m)  >  sedi- 
:nt  surface  (0.5  kg/sq  m).  Large  wood  (>16 
n)  composed  from  73%  of  CPOM  in  debris 
ms  to  only  28%  on  the  floodplain.  Over  82%  of 
channel  CPOM  was  buried,  whereas  15%  was 

the  sediment  surface  and,  because  of  the  rare- 
ss  of  dams,  only  3%  was  in  debris  dams.  Storage 

Colliers  Creek,  with  a  clay  sediment  overlain 


with  silt  and  organic  matter,  was  much  higher  on 
the  channel  surface  (4.3  kg/sq  m)  than  in  other 
storage  compartments  (0.9-1.8  kg/sq  m).  No  burial 
of  CPOM  occurred  in  the  clay  sediment;  debris 
dams  were  relatively  unimportant  as  storage  sites. 
About  89%  of  the  155  kg  AFDM  per  linear  meter 
of  Colliers  Creek  channel  was  stored  in  the  flood- 
plain;  81%  of  the  47  kg  AFDM  per  linear  meter  of 
Buzzards  Branch  channel  was  in  the  floodplain. 
Export  of  a  large  quantity  of  1-8  mm-sized  parti- 
cles occurred  from  the  Colliers  Creek  floodplain  to 
the  channel.  Leaf  litter  inputs  to  the  floodplain 
were  largely  processed  in  place  and  the  resulting 
smaller  particles  were  transported  to  the  channel 
during  peak  floodplain  inundation.  Hence,  the 
floodplains  are  the  functional  headwaters  of  these 
low-gradient  systems.  In-channel  storage  patterns 
in  turn  affect  spatial  and  temporal  patterns  of 
stream  structure,  functioning  and  productivity. 
(Author's  abstract) 
W90-11530 


COMMUNITY  OF  YOUNG  FISH  IN  DRAIN- 
AGE DITCHES  IN  SOUTHWESTERN  ONTAR- 
IO. 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario).    Great   Lakes   Lab.    for   Fisheries   and 

Aquatic  Sciences. 

J.  K.  Leslie,  and  C.  A.  Timmins. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   118, 

No.  2,  p  227-240,  1990.  4  fig,  5  tab,  20  ref. 

Descriptors;  'Agricultural  water,  'Drainage 
ditches,  'Fish  populations,  Canada,  Larvae,  Ontar- 
io, Seasonal  variation,  Spawning,  Species  composi- 
tion. 

A  survey  was  conducted  to  identify  species  of  fish 
that  utilize  drainage  ditches,  and  to  differentiate 
between  those  that  spawn,  are  transient,  or  are 
resident  in  them.  Water  is  highly  turbid,  low  in 
quality,  and  aquatic  vegetation  cover  and  support 
is  sparse  in  ditches.  At  least  44  species  were  found, 
several  of  which  were  transients  that  appeared 
only  in  late  summer.  A  few  species  were  present 
solely  as  adults,  but  >90%  of  taxa  spawned  in  the 
ditches.  Cyprinids  led  all  families  in  representation 
(10  species),  followed  by  centrarchids  (8),  and  icta- 
lurids  (5);  the  clupeid  Dorosoma  cepedianum  was 
by  far  the  most  common  and  abundant  larval  fish, 
and  reached  a  peak  of  >4600/100  cu  m.  Compared 
with  connecting  major  bodies  of  water,  the  ditches 
are  both  species  and  biomass-rich.  (Author's  ab- 
stract) 
W90-11531 


Lakes — Group  2H 

common  until  the  late  1960's.  Their  decline  was 
associated  with  the  invasion  and  explosive  increase 
in  abundance  of  an  exotic  macrophyte,  the  Eura- 
sian water  milfoil  (Myriophyllum  spicatum),  in  the 
mid-1960's.  The  decline  and  disappearance  of  the 
blackchin  shiner  and  banded  killifish  in  three  other 
Wisconsin  lakes  was  also  associated  with  the  inva- 
sion of  Eurasian  water  milfoil.  Changes  in  the 
assemblage  of  small  littoral-zone  fishes  in  Lake 
Mendota  indicate  environmental  degradation  in  the 
nearshore  area,  and  may  have  important  implica- 
tions for  the  entire  fish  community  of  the  lake. 
(Author's  abstract) 
W90-11532 


ESTIMATION  OF  WHOLE  POND  RESPIRA- 
TION RATE. 

Hawaii  Inst,  of  Marine  Biology,  Honolulu. 
C.  P.  Madenjian,  G.  L.  Rodgers,  and  A.  W.  Fast. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  4,  p  682-686,  April 
1990.  4  fig,  2  tab,  11  ref. 

Descriptors:  'Dissolved  oxygen,  'Limnology, 
'Ponds,  'Regression  analysis,  'Respiration,  'Sta- 
tistical methods,  Aquaculture,  Ecology,  Mathemat- 
ical analysis,  Mathematical  equations. 

Estimation  of  pond  respiration  rate  is  of  impor- 
tance to  both  ecologists  (for  the  evaluation  of  the 
bioenergetics  of  the  pond  ecosystem)  and  aquacul- 
turists  (for  determination  of  pond  productivity).  A 
regression  application  of  the  whole  pond  respira- 
tion-diffusion (WPRD)  model  to  overnight  obser- 
vations of  dissolved  oxygen  concentration  (DOC) 
was  introduced  as  a  new  method  to  estimate  whole 
pond  respiration  rate.  A  new  modification  of  the 
Welch  procedure  was  also  presented.  These  two 
techniques  were  compared  with  the  tangent 
method  for  whole  pond  respiration  rate  estimation. 
The  tangent  method  required  fitting  a  quadratic 
curve  to  observed  DO;  and  then  calculating  the 
slope  of  the  tangent  line  to  the  curve  at  the  time 
the  curve  reached  100%  saturation  of  DO.  When 
the  quadratic  was  fitted  to  DO  observed  during 
both  day  and  light,  the  tangent  method  often  yield- 
ed inaccurate  estimates  of  whole  pond  respiration 
rate.  Estimates  by  the  tangent  method  were  sensi- 
tive to  the  time  at  which  100%  saturation  of  DO 
occurred.  The  WPRD  model  regression  and  the 
modified  Welch  procedure  were  recommended  to 
estimate  whole  pond  respiration  rate.  (Author's 
abstract) 
W90- 11533 


CHANGES  IN  THE  ABUNDANCE  OF  SMALL 
LITTORAL-ZONE  FISHES  IN  LAKE  MEN- 
DOTA, WISCONSIN. 

Wisconsin  Dept.  of  Natural  Resources,  Fitchburg. 
J.  Lyons. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  67, 
No.  12,  p  2910-2916,  December  1989.  2  fig,  2  tab, 
48  ref.  Federal  Aidin  Fish  Restoration,  Dingell- 
Johnson  Project  F-83-R. 

Descriptors:  'Ecosystems,  'Fish  populations, 
•Lakes,  'Limnology,  'Littoral  zone,  'Population 
dynamics,  'Wisconsin,  Darters,  Killifish,  Lake 
Mendota,  Shiner,  Species  composition,  Water  mil- 
foil. 

Since  1900,  major  changes  have  occurred  in  the 
assemblage  of  small  littoral-zone  fishes  (maximum 
total  length  <  1 50  mm;  usually  encountered  in  the 
nearshore  area)  that  inhabit  Lake  Mendota,  Wis- 
consin. A  diverse  assemblage  that  includes  several 
environmentally  sensitive  species  has  been  re- 
placed by  an  assemblage  dominated  by  a  single 
species,  the  brook  silverside  (Labidesthes  sicculus), 
whose  abundance  fluctuates  dramatically  from 
year  to  year.  Between  1900  and  1981,  eight  species, 
the  pugnose  shiner  (Notropis  anogenus),  common 
shiner  (N.  cornutus),  blackchin  shiner  (N.  hetero- 
don),  blacknose  shiner  (N.  heterolepis),  tadpole 
madtom  (Noturus  gyrinus),  banded  killifish  (Fun- 
dulus  diaphanus),  blackstripe  topminnow  (Fundu- 
lus  notatus),  and  fantail  darter  (Etheostoma  flabel- 
lare),  disappeared  from  the  lake.  The  blackchin 
shiner  and  banded  killifish  were  the  most  abundant 
small  littoral-zone  species  in  1914-16,  and  remained 


LAKE  MORPHOMETRY  AND  LIGHT  IN  THE 
SURFACE  LAYER. 

Texas  Univ.  at  Arlington.  Dept.  of  Biology. 
R.  W.  Sterner. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  4,  p  687-692,  April 
1990.  4  fig,  2  tab,  31  ref. 

Descriptors:  'Lake  morphometry,  'Light  penetra- 
tion, 'Limnology,  Canada,  Lakes,  Light  intensity, 
Mathematical  analysis,  Minnesota,  Secchi  disks. 

Mean  irradiance  in  the  surface  layer  was  calculated 
as  a  percent  of  incident  irradiance  using  Secchi 
depths  and  thermocline  depths  for  two  sets  of 
lakes:  (1)  20  nearly  circular  lakes  in  northwest 
Minnesota,  USA,  sampled  at  a  similar  season,  and  2 
1140  lakes  of  heterogeneous  shapes  in  Ontario, 
Canada,  sampled  throughout  the  ice-free  season. 
For  both,  as  lake  area  increased,  the  thickness  of 
the  surface  layer  increased.  Consequently,  lakes 
larger  in  area  had  lower  mean  irradiance  in  their 
surface  layer.  Lake  depth  had  less  influence,  but  in 
the  Ontario  lakes,  as  depth  increased,  attenuation 
decreased,  and  mean  irradiance  increased,  lake 
area  (log  transformed)  explained  ca.  one-half  of  the 
variation  in  mean  irradiance  in  the  homogeneous 
sampling  of  Minnesota  lakes,  while  area  and  depth 
together  explained  less  of  the  variation  in  the  het- 
erogeneous sampling  of  Ontario  lakes.  Shape,  i.e. 
shoreline  development,  was  unimportant  compared 
with  the  gross  measures  of  size,  area  and  depth. 
Mean  irradiance  is  complexly  related  to  lake  size; 
when  depth  increases  slowly  with  area,  larger 
lakes  may  have  lower  mean  irradiance  in  their 


'■■■■    ■ 


VBWA 


43 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


i 

.rf 


surface   layers.    However,   when   depth   increases 
quickly  with  area,  mean  irradiance  can  be  unrelat- 
ed to  area.  (Author's  abstract) 
W90- 11534 


DIEL  MIGRATION  AND  MICROHABITAT 
DISTRIBUTION  OF  A  BENTHIC  STREAM  AS- 
SEMBLAGE. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-11535 


VIRUS-LIKE  PARTICLES  IN  AN  ULTRA-OLI- 
GOTROPHIC  LAKE  ON  VANCOUVER 
ISLAND,  BRITISH  COLUMBIA. 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
M.  E.  Klut,  and  J.  G.  Stockner. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  4,  p  725-730,  April 
1990.  3  fig,  39  ref. 

Descriptors:  'Ecology,  'Lakes,  *Limnology,  *01i- 
gotrophic  lakes,  *Plant  viruses,  'Viruses,  British 
Columbia,  Canada,  Cyanophyta,  Cytology,  Elec- 
tron microscopy,  Plankton. 

Algal  blooms  are  a  common  occurrence  in  most 
lacustrine  and  coastal  marine  systems,  but  very 
little  is  known  about  the  role  that  viruses  may  play 
in  their  control  or  collapse.  Transmission  electron 
microscopy  seasonal  studies  of  concentrated  water 
samples  from  Sproat  Lake,  Vancouver  Island,  Brit- 
ish Columbia,  revealed  numerous  polygonal  virus- 
like particles  of  variable  size  (60-200  nm).  These 
particles  (ca.  70  million/ml)  were  either  free-living 
or  associated  with  host  picoplanktons.  Negative 
staining  of  living  samples  provides  clear  evidence 
of  early  stages  of  phage-picoplankton  interactions. 
These  phages  display  a  six-sided  head  (ca.  90  nm 
diameter)  with  a  distinct  appendage  (ca.  200  nm) 
or  striated  tail  (ca.  130  nm).  Viruses  with  dense 
matrices,  deprived  of  envelopes  or  occurring  as 
empty  shells  were  found  in  the  marginal  area  of 
invaded  cells.  Morphological  changes  such  as  inva- 
gination of  the  photosynthetic  lamellae  with  the 
appearance  of  'virogenic  stroma'  or  with  disrup- 
tion of  the  cell  membrane  and  the  cell  wall  are 
described.  High  viral  densities  and  their  infectious 
effects  may  play  an  important  role  in  algal  succes- 
sion and  the  seasonal  wax  and  wane  of  phototro- 
phic  biomass  and  production.  (Author's  abstract) 
W90-11536 


EFFECTS  OF  AN  EXPERIMENTAL  LAKE 
ACIDIFICATION  ON  ZOOPLANKTON  FEED- 
ING RATES  AND  SELECnviTY. 

Wisconsin  Univ. -Madison.  Center  for  Limnology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-11538 


ASSESSING  THE  POTENTIAL  EXTENT  OF 
DAMAGE  TO  INLAND  LAKES  IN  EASTERN 
CANADA  DUE  TO  ACIDIC  DEPOSITION.  III. 
PREDICTED  IMPACTS  ON  SPECIES  RICH- 
NESS IN  SEVEN  GROUPS  OF  AQUATIC 
BIOTA. 

Bayfield  Inst.,  Burlington  (Ontario). 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11539 


ELECTRODE  PH  ERROR,  SEASONAL  EPI- 
LIMNETIC  PC02,  AND  THE  RECENT  ACIDI- 
FICATION OF  THE  MAINE  LAKES. 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-11579 


MERCURY  IN  FISH  IN  SWEDISH  LAKES: 
LINKAGES  TO  DOMESTIC  AND  EUROPEAN 
SOURCES  OF  EMISSION. 

Umea  Univ.  (Sweden).  Dept.  of  Physical  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11581 


SPECIES  RICHNESS  OF  CALANOID  COPE- 
PODS,  CLADOCERANS  AND  OTHER  BRAN- 
CHIOPODS  IN  CAROLINA  BAY  TEMPORARY 
PONDS. 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
D.  L.  Mahoney,  M.  A.  Mort,  and  B.  E.  Taylor. 
American    Midland    Naturalist   AMNAAF,   Vol. 
123,  No.  2,  p  244-258,  April  1990.  5  fig,  4  tab,  39 
ref.  DOE  Contract  DE-AC-09-76SROO819. 

Descriptors:  'Crustaceans,  'Limnology,  'Ponds, 
♦Species  diversity,  'Wetlands,  'Zooplankton, 
Coastal  plains,  Photography,  Plankton,  Savannah 
River  Site,  South  Carolina. 

Carolina  bays  are  shallow,  isolated,  elliptical  de- 
pressions that  occur  throughout  much  of  the  coast- 
al plain  in  the  southeastern  United  States.  Typical- 
ly, these  depressions  are  wetlands,  and  many  are 
temporary  ponds.  Twenty-three  Carolina  bays  on 
the  upper  coastal  plain  in  South  Carolina  were 
sampled  for  zooplankton  in  the  late  winter  and 
spring  of  1987.  These  temporary  ponds  supported 
exceptionally  rich  zooplankton  communities,  in- 
cluding 44  species  of  cladocerans  and  7  species  of 
calanoid  copepods.  Taxa  with  long  generation 
times,  including  anostracans,  conchostracans  and 
calanoid  copepods,  appeared  earlier  in  the  season 
than  most  of  the  cladocerans.  Cladoceran  richness 
increased  over  time  and  was  related  to  bay  area 
and  hydroperiod.  Similarity  of  the  communities 
was  not  related  to  distance  between  bays  except 
where  distances  were  very  short.  Aerial  photo- 
graphs depicting  land  use  in  1943  and  1951  were 
used  to  assess  disturbance  histories  of  the  bays 
before  they  were  protected  by  establishment  of  the 
United  States  Department  of  Energy's  Savannah 
River  Site  in  1951.  Species  richness  in  severely 
disturbed  bays  was  comparable  to  undisturbed 
sites,  suggesting  either  that  the  zooplankton  com- 
munities are  resistant  to  disturbance  or  that  35 
years  is  sufficient  time  for  recovery.  (Author's 
abstract) 
W90-11584 


DECOMPOSITION  PATTERNS  OF  SURFACE 
LEAF  LITTER  OF  SIX  PLANT  SPECIES 
ALONG  A  CHIHUAHUAN  DESERT  WATER- 
SHED. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Biology. 

J.  G  Cepeda-Pizarro,  and  W.  G.  Whitford. 

American    Midland    Naturalist    AMNAAF,    Vol. 

123,  No.  2,  p  319-330,  April  1990.  6  fig,  2  tab,  31 

ref.  NSF  Grant  BSR-8 114466. 

Descriptors:  'Decomposition,  'Deserts,  'Litter, 
'Organic  matter,  'Watersheds,  Chihuahuan 
Desert,  Creosote  bush,  Mass  loss,  Nutrients,  Ter- 
mites. 

Considerable  variation  in  decomposition  rates  of 
litter  has  been  reported  for  different  types  of  eco- 
systems. The  effect  of  microsite  characteristics  on 
decomposition  patterns  of  surface  creosote  bush 
leaf  litter  was  studied.  Patterns  of  mass  losses  of 
the  site-dominant  and  creosote  bush  leaf  litter  were 
compared  across  a  Chihuahuan  Desert  watershed. 
Mass  losses  from  litter  bags  of  surface  creosote 
bush  litter  placed  along  the  watershed  were  meas- 
ured. Mass  losses  were  best  described  by  the 
double  exponential  model  and  did  not  follow  the 
moisture-organic  matter  gradient  present  in  the 
watershed.  Mass  losses  were  higher  at  mid-slope 
run-on  areas  than  at  upper-slope  erosional  sites  and 
the  dry  lake  basin.  Areas  of  subterranean  termite 
activity  produced  the  highest  mass  losses.  Differ- 
ences in  mass  losses  between  the  site-dominant  and 
creosote  bush  litter  were  not  attributable  to  differ- 
ences in  lignin  content  nor  C:N  ratio.  Litter  mass 
losses  of  site-dominant  species  were  not  always 
higher  than  that  of  creosote  bush  leaf  in  the  same 
site.  The  degree  of  exposure  of  the  litter  to  season- 
al disturbances  and  physicochemical  characteristics 
of  the  edaphic  complex  were  shown  to  be  impor- 
tant controlling  factors.  (Miller-PTT) 
W90- 11586 


ION-CONTENT  OF  STREAMS  IN  THE  COLD 
R  AND  CHUBB  R  WATERSHEDS;  1983-5. 

Hobart  and  William  Smith  Colleges,  Geneva,  NY. 


Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11608 


INTRACELLULAR  DEPOSITION  OF  SULFU1 

GLOBULES   IN  A   LARGE-CELLED  PHOTC 

TROPHIC  BACTERIUM  DENSELY  POPULA1 

ING  AN  UPPER  BOUNDARY  OF  H2S  LAYE 

OF  LAKE  KAIIKE. 

Nagasaki  Univ.  (Japan).  Faculty  of  Fisheries. 

M.  Matsuyama. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  5 

No.  1,  p  1-8,  January  1990.  5  fig,  13  ref. 

Descriptors:  'Aquatic  bacteria,  'Bacterial  physio 
ogy,  'Lake  Kaiike,  'Limnology,  'Phototropisn 
•Sulfur  bacteria,  Aquatic  populations,  Bacteria,  B 
ological  samples,  Hydrogen  sulfide,  Japan,  Lake 
Light  intensity. 

Two  bacterial  species,  a  large-celled  phototroph 
bacterium,  probably  a  new  species  of  the  famil 
Chromatiaceae,  and  a  Macromonas  sp.,  ha\ 
formed  steady-state  dense  populations  (bacten 
plate)  at  an  upper  boundary  of  the  hydrogen  su 
fide  (H2S)  layer  of  Lake  Kaiike  (Japan)  for  at  lea 
15  years.  The  two  bacterial  species  are  characte 
ized  by  their  intracellular  bodies;  the  new  speci 
by  numerous  sulfur  globules  and  Macromonas  s 
by  2  or  3  large,  pearl  white,  refractile  inclusion 
The  sulfur  globules  of  the  large-celled  phototr 
phic  bacterium  were  readily  consumed  witho 
addition  of  H2S.  The  globule  deficient  bacteri 
cells  lost  the  motility,  and  the  bacterium  was  di 
placed  by  fast  growing  nonmotile  unicellular  at 
filamentous  algae.  Even  in  the  dark  the  globul 
deficient  bacterial  cells  began  to  deposit  the  sulf 
globules  again  as  soon  as  H2S  was  added.  Tl 
large-celled  phototrophic  bacterium  must  depre 
its  photosynthetic  activity  to  maintain  the  sulf 
globules.  The  bacterial  sulfur  deposition  is  consi 
ered  a  cellular  device  to  store  environmental  H2 
(Author's  abstract) 
W90-11628 


FACTORS  POSSIBLY  AFFECITNG  DOM 
NANCE  OF  MICROCYSTIS  SPECTES. 

Yamanashi  Univ.,  Kofu  (Japan).  Faculty  of  Enj 

neering. 

U.  Amemiya,  T.  Okino,  and  O.  Nakayama. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  5 

No.  1,  p  9-13,  January  1990.  3  fig,  4  tab,  10  n 

Descriptors:  'Algal  blooms,  'Cyanobacteria,  *E 
trophic  lakes,  'Lake  Suwa,  'Limnology,  'Micr 
cystis,  'Species  composition,  Algae,  Cyanophyl 
Japan,  Light  intensity,  Limiting  nutrients,  Micr 
biological  studies,  Nitrates,  Potassium,  Sodiui 
Temperature. 

Investigation  were  conducted  for  factors  affectii 
the  dominance  of  Microcystis  species,  which  cau 
waterbloom  in  eutrophic  lakes.  Microcystis  ce 
collected  in  Lake  Suwa  were  cultured  under  co 
ditions  with  changes  in  the  concentration  of  nut 
ents,  temperature  and  light  intensity.  In  the  surfa 
water  of  Lake  Suwa  on  August  31,  1986,  cyan 
bacteria  accounted  for  97.5%  of  total  algal  eel 
and  microcystis  made  up  85.2%  of  the  cyanoba 
teria.  Among  Microcystis  species,  M.  viridis  pi 
dominated  with  a  relative  abundance  of  91.7' 
while  the  other  two  species  ranged  about  4%  eac 
Among  a  series  with  changing  nutrient  concenti 
tions,  the  composition  of  the  three  microcys 
species  changed  only  with  variation  of  potassiu 
nitrate  and  sodium  nitrate.  M.  aeruginosa  becar 
dominant  at  a  relatively  high  concentratio 
whereas  M.  viridis  did  so  at  a  relatively  low  or 
In  Lake  Suwa,  the  decrease  in  dissolved  morgan 
nitrogen  (DIN)  concentration  corresponded  wi 
to  the  decrease  in  M.  aeruginosa  and  the  increa 
in  M.  viridis.  Accordingly,  nitrogen  concentrate 
may  be  a  factor  affecting  species  dominance.  Wi 
higher  light  intensity  (5500  lux),  M.  aeruginosa  ar 
M.  wesenbergii  grew  better  than  M.  viridis,  hen 
light  intensity  may  also  be  a  factor.  Temperatu 
(20,  25,  30  and  35  C),  however,  did  not  affe 
species  dominance.  (Author's  abstract) 
W90- 11629 
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FISH  REPRODUCTIVE  UTILIZATION  OF 
COASTAL  MARSHES  OF  LAKE  ONTARIO 
NEAR  TORONTO. 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
r.  D.  Stephenson. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
16,  No.  1,  p  71-81,  1990.  2  fig,  4  tab,  45  ref.  Ontario 
Ministry  of  Natural  Resources,  Renewable  Re- 
sources Research  Program,  Grant  No.  GR-050-84. 

Descriptors:  'Biological  studies,  *Coastal  marshes, 
•Fish  migration,  'Fish  populations,  "Lake  Ontario, 
•Limnology,  'Wetlands,  Canada,  Ecosystems, 
Great  Lakes,  Lakes,  Spawning. 

Five  coastal  marshes  in  the  Toronto  region  of  the 
Lake  Ontario  shoreline  were  studied  to  assess  fish 
utilization  for  spawning  and  rearing  of  young.  A 
combination  of  gear  was  used  to  obtain  a  broad 
sample  of  the  fish  communities  during  the  latter 
half  of  the  ice-free  season  in  1985  and  the  earlier 
half  in  1986.  A  total  of  36  fish  species  were  collect- 
ed, with  a  range  of  23  to  27  species  from  individual 
marshes.  Dramatic  changes  in  fish  community 
composition  occurred  over  the  seasons,  primarily 
reflecting  patterns  of  reproductive  use.  Spawning 
adults  of  23  species  and  young-of-the-year  or  year- 
lings of  31  species  were  collected  within  the 
marshes.  A  total  of  32  species,  or  89%  of  all 
species  encountered,  utilize  these  coastal  marshes 
for  some  aspect  of  reproduction.  These  include 
several  game  and  commercial  fish  species  and  a 
number  of  forage  species.  Although  all  of  these 
marshes  have  been  altered  by  human  activities  in 
this  heavily  urbanized  region,  they  are  still  fulfill- 
ing an  essential  ecological  function  of  providing 
spawning  and  nursery  habitat  and  supporting  at 
least  local  populations  of  many  fish  species.  (Au- 
thor's abstract) 
W90- 11661 


EFFECT  OF  CHELATED  TRACE  METALS  ON 
PHOSPHORUS  UPTAKE  AND  STORAGE  IN 
NATURAL  ASSEMBLAGES  OF  LAKE  MICHI- 
GAN PHYTOPLANKTON. 

Michigan   Univ.,   Ann  Arbor.   Center   for   Great 

Lakes  and  Aquatic  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-11662 

MODELING  THE  SPATIAL  DISTRIBUTION 
OF  SEVEN  HALOCARBONS  IN  LAKE  ST. 
CLAIR  IN  JUNE  1984  USING  THE  TOXFATE 
MODEL. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11663 


TRANSPARENCY  CALIBRATIONS  FOR  LAKE 
ST.  CLAIR  AND  LAKE  MICHIGAN. 

National  Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
N.  Hawley,  and  J.  E.  Zyren. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
16,  No.  1,  p  113-120,  1990.  5  fig,  17  ref. 

Descriptors:  *Calibrations,  *Lake  Michigan,  *Lake 
St  Clair,  'Measuring  instruments,  'Suspended 
solids,  'Transparency,  'Turbidity,  Canada,  Great 
Lakes,  Lake  sediments,  Particle  size,  Particulate 
material,  Sampling. 

In  recent  years  beam  transmissometers  have  been 
used  extensively  to  determine  the  concentration  of 
total  suspended  material  (TSM)  both  in  the  open 
ocean  and  in  coastal  waters.  However,  because 
they  measure  light  attenuation-rather  than  TSM 
directly-it  is  necessary  to  calibrate  the  instruments 
in  each  area  where  they  are  used.  Extensive  cali- 
brations and  measurements  of  water  transparency 
using  a  Sea  Tech  transmissometer  and  TSM  were 
made  in  the  southern  basin  of  Lake  Michigan  and 
in  Lake  St.  Clair.  The  relationship  between  trans- 
parency and  TSM  in  each  lake  can  be  expressed 
very  well  by  a  single  equation.  The  similarity  in 
the  slopes  of  the  lines  for  the  two  lakes  suggests 
that  the  physical  properties  of  the  particles  sus- 
pended in  the  water  are  very  similar,  while  the 


large  difference  between  the  intercepts  is  due  to 
the  presence  in  Lake  St.  Clair  of  very  fine  material 
(particle  diameter  less  than  one  micron)  which  is 
not  present  in  Lake  Michigan.  Attempts  to  use  the 
transparency  measurements  to  identify  different 
particle  populations  in  Lake  Michigan  as  a  function 
of  time,  station,  and  sample  depth  were  unsuccess- 
ful. Limited  data  from  northern  Lake  Michigan, 
Lake  Huron,  and  Lake  Superior  suggest  that  the 
material  in  Lake  Huron  is  similar  to  that  in  the 
southern  basin  of  Lake  Michigan  while  the  obser- 
vations in  northern  Lake  Michigan  more  closely 
resemble  those  from  Lake  Superior.  (Author's  ab- 
stract) 
W90- 11664 


LAKE  MICHIGAN  RECORD  LEVELS  OF  1838, 
A  PRESENT  PERSPECTIVE. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

F.  H.  Quinn,  and  C.  E.  Sellinger. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
16,  No.  1,  p  133-138,  1990.  4  fig,  3  tab,  20  ref. 

Descriptors:  'Historic  floods,  'Lake  Michigan, 
'Lakes,  'Riparian  waters,  'Water  level,  'Water 
level  fluctuations,  Gages,  Great  Lakes,  Michigan, 
Water  level  recorders,  Wisconsin. 

Record  high  water  levels  in  the  Great  Lakes  for 
this  century,  set  for  all  lakes  but  Ontario  in  1985 
and  1986,  caused  extensive  economic  losses  and 
were  a  major  concern  of  riparian  interests.  An 
analysis  of  early  Lake  Michigan-Huron  water 
levels  recorded  at  Milwaukee,  Wisconsin,  begin- 
ning in  1819  revealed  an  extremely  high  lake  level 
regime  peaking  in  1838.  To  provide  a  valid  com- 
parison with  recent  data,  the  19th  century  data 
were  first  adjusted  to  the  International  Great 
Lakes  Datum  of  1955  and  corrected  for  differential 
isostatic  rebound  between  Milwaukee  and  the 
outlet  water  level  gage  for  Lake  Michigan-Huron 
at  Harbor  Beach,  Michigan.  A  comparison  of  the 
1838  lake  levels  with  the  recent  records  indicates 
the  1838  levels  to  be  approximately  50  cm  higher 
than  the  record  set  in  1986.  A  future  recurrence  of 
the  climatic  conditions  causing  the  1838  high  lake 
levels  would  have  a  severe  outcome  for  riparian 
interests  throughout  the  Great  Lakes  region.  (Au- 
thor's abstract) 
W90-11666 


ERYTHROCYTIC  MICRONUCLEI  IN  WILD 
FISH  FROM  LAKES  SUPERIOR  AND  ONTAR- 
IO THAT  HAVE  POLLUTION-ASSOCIATED 
NEOPLASIA. 

Ontario   Ministry  of  the  Environment,   Rexdale. 
Water  Resources  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11667 

RELATIONSHIPS  BETWEEN  PHOSPHORUS 
IN  SHALLOW  SEDIMENTS  AND  IN  THE 
TROPHOGENIC  ZONE  OF  SEVEN  ALBERTA 
LAKES. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
J.  F.  H.  Shaw,  and  E.  E.  Prepas. 
Water  Research  WATRAG,  Vol.  24,  No.  5,  p  551- 
556,  May  1990.  3  fig,  5  tab,  39  ref. 

Descriptors:  'Bottom  sediments,  'Eutrophication, 
•Lake  sediments,  'Limnology,  'Phosphorus,  Algal 
growth,  Aquatic  productivity,  Canada,  Correlation 
analysis,  Interstitial  water,  Limiting  nutrients,  Path 
of  pollutants,  Trophic  level. 

Lake  bottom  sediments  contain  a  vast  pool  of 
phosphorus  (P);  e.g.  the  amount  of  P  in  sediments 
may  be  comparable  to  that  present  in  the  entire 
water  column  of  shallow  lakes.  Since  P  is  generally 
the  nutrient  limiting  algal  production  in  freshwater 
lakes,  P  release  from  sediments  could  affect 
lakewater  quality.  Relationships  between  P  in 
bottom  sediments,  soluble  reactive  P  in  lakewater 
just  above  the  sediment  (LWP),  and  total  P  in  the 
trophogenic  zone  (TZP)  were  investigated  in 
seven  meso-eutrophic  to  eutrophic  Alberta, 
Canada,  lakes  in  1986.  Sediments,  porewater  and 
overlying  water  were  collected  from  two  to  four 
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shallow  sites  within  the  trophogenic  zone  at  each 
lake.  The  amount  of  P  in  particulate  sediments  or 
porewater  was  not  correlated  with  TZP  (P>0.05). 
LWP  was  positively  correlated  with  TZP  (r=0.86, 
P<0.05).  Principal  component  analyses  of 
porewater  and  particulate  sediment  parameters  re- 
sulted in  two  principal  components  (PC),  which 
separated  the  study  lakes  from  each  other.  Aver- 
age factor  scores  of  the  second  PC  (a  mobile 
porewater  P  component)  were  correlated  with 
LWP  (r  =  0.75,  P<0.001)  and  TZP  (r=0.77, 
P<0.05).  This  study  indicates  that  P  in  shallow 
sediments  may  be  an  important  source  of  P  to  the 
trophogenic  zone.  (Fish-PTT) 
W90-11671 

SEASONAL  DYNAMICS  OF  A  CHIRONOMUS 
PLUMOSUS  a.)  (DIPTERA,  CHIRONOMI- 
DAE)  POPULATION  FROM  A  FISH  POND  IN 
SOUTHERN  BOHEMIA. 

Vyzkumny  Ustav  Rybarsky  Vodnany  (Czechoslo- 
vakia). 
J.  Matena. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  74,  No.  6,  p  599-610,  1989.  10  fig, 
27  ref. 

Descriptors:  'Limnology,  'Midges,  'Ponds,  'Pop- 
ulations, 'Seasonal  variation,  Bivoltine  life  cycles, 
Bottom  sampling,  Competition,  Larvae,  Life 
cycles,  Predation. 

A  population  of  Chironomus  plumosus  (L.) 
(midges)  from  a  fish  pond  has  been  investigated  for 
two  years.  C.  Plumosus  is  the  most  frequent  spe- 
cies of  this  genus  on  muddy  bottom  of  deeper  parts 
of  fish  ponds  in  Bohemia.  Larvae  overwinter 
almost  completely  in  the  late  fourth  instar.  Meta- 
morphosis starts  in  April  after  increase  of  the 
water  temperature  above  10  deg  C  and  reaches  its 
maximum  in  mid  May.  Young  larvae  from  egg 
masses  laid  in  April  and  the  first  half  of  May  were 
not  able  to  survive  the  competition  of  still  rather 
numerous  Chironomus  larvae  and  the  predation  of 
voracious  larvae  od  the  subfamily  Tanypodinae 
exert  very  pronounced  environmental  pressure. 
The  mass  establishment  of  a  summer  cohort  took 
place  usually  in  mid  June  only  after  the  decrease  of 
total  abundance  of  chironomid  larvae  to  1000- 
2000/sq  m.  The  abundance  of  the  summer  genera- 
tion is  influenced  by  the  fish  stock  to  a  great 
extent.  The  very  prolonged  emergence  period  of 
the  summer  generation  is  caused  by  the  spontane- 
ous dormancy  of  a  part  of  population  under  long- 
day  conditions.  Larvae  hatched  from  the  beginning 
of  August  onwards  are  not  able  to  accomplish  their 
development  until  autumn,  although  the  tempera- 
ture conditions  are  favorable.  In  the  instar  IV  they 
undergo  a  dormancy  induced  probably  by  the 
shortening  of  the  light  period.  These  mechanisms 
seem  to  fix  the  bivoltine  life  cycle  of  C.  Plumosus 
in  ponds  of  the  temperate  region.  (Author's  ab- 
stract) 
W90- 11699 


ENCLOSURE  EXPERIMENTS  WITH  LOW- 
DOSE  ADDITIONS  OF  PHOSPHORUS  AND 
NITROGEN  IN  THE  ACIDIFIED  LAKE  NJUP- 
FATET,  CENTRAL  SWEDEN. 

Uppsala    Univ.    (Sweden).    Inst,    of    Ecological 

Botany. 

P.  Blomqvist,  H.  Olsson,  H.  Olofsson,  and  O. 

Broberg. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  74,  No.  6,  p  611-631,  1989.  4  fig,  6 

tab,  50  ref. 

Descriptors:  'Acid  lakes,  'Acid  rain  effects,  'Fer- 
tilizers, 'Lakes,  'Limiting  nutrients,  'Limnology, 
'Nitrogen,  'Phosphorus,  'Phytoplankton, 
•Sweden,  'Water  pollution  effects,  Adenosine  di- 
phosphate, Biomass,  Merismopedia,  Peridinium, 
Rotifers,  Zooplankton. 

Experiments  involving  low-dose  additions  of  phos- 
phate, ammonium,  nitrate  and  ADP,  one  by  one 
and  in  combination,  were  performed  in  small  (350 
liter)  in-situ  enclosures  in  a  moderately  acid  (pH 
5.4)  lake.  Before  manipulation,  all  large  filter-feed- 
ing animals  were  removed  by  filtration.   Phyto- 
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plankton  responded  to  the  nutrient  additions  only 
when  both  phosphorus  and  nitrogen  were  added, 
thus  indicating  a  close  balance  between  phospho- 
rus and  nitrogen  limitation  in  the  system.  Variation 
of  the  inorganic  nitrogen-source  resulted  in  spe- 
cies-specific responses  by  phytoplankton.  With  am- 
monium as  the  nitrogen  source  Merismopedia  ten- 
uissima  was  favored,  regardless  of  whether  this 
species  was  dominant  in  the  phytoplankton  com- 
munity at  the  beginning  of  the  experiment  or  not. 
With  nitrate  as  the  nitrogen  source  Peridinium 
inconspicuum,  which  was  never  particularly 
common  at  the  beginning  of  the  experiments,  was 
favored.  No  other  species  of  phytoplankton 
present  in  the  bags  was  able  to  outcompete  these 
two  species  as  long  as  inorganic  nutrients  were 
added.  With  ADP  as  phosphorus  source  together 
with  nitrate,  a  third  species,  Dictyosphaerium  cf. 
botrytella,  was  favored  and  reached  dominance. 
The  zooplankton  community  remaining  in  the  en- 
closures, dominated  by  rotifers  and  calanoid  nau- 
plii,  did  not  respond  to  the  fertilization-induced 
increases  in  the  total  biomass  of  the  phytoplankton. 
(Author's  abstract) 
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PRELIMINARY  OBSERVATIONS  ON  THE 
NATURE,  TAXONOMIC  COMPOSITION,  DIS- 
TRIBUTION, BEHAVIOR  AND  NUTRIENT 
REQUIREMENTS  OF  THE  'UNUSUAL'  ALGAL 
'JELLIES'  OF  OGUTA  LAKE  IN  SOUTHEAST- 
ERN NIGERIA. 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Zoology. 
C.  S.  Nwadiaro. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  74,  No.  6,  p  633-642,  1989.  2  fig,  6 
tab,  31  ref. 

Descriptors:  *Algae,  "Cyanophyta,  "Limnology, 
♦Nigeria,  "Nuisance  algae,  "Nutrient  requirements, 
"Oguta  Lake,  "Taxonomy,  "Water  pollution  ef- 
fects, Epiphytes,  Eutrophication,  Herbivorous  fish, 
Lentic  environment,  Odor-producing  algae,  Or- 
ganic pollutants,  Oxygen  demand,  Plankton,  Taste- 
producing  algae. 

Preliminary  observations  were  made  between  Oc- 
tober 1982  and  May  1983  on  the  nature,  taxonomic 
composition,  spatial  distribution,  buoyancy  behav- 
ior and  nutrient  requirements  of  some  unusual 
planktonic  algal  'jellies'  in  Oguta  Lake  in  South- 
eastern Nigeria.  These  'jellies'  are  macroscopic, 
blue-green  algal  masses  whose  excessive  mucilage 
of  high  consistency  acts  as  substrata  for  other 
epiphytic  components  viz.  diatoms  and  green 
algae.  They  are  more  abundant  in  the  lentic  areas 
of  the  lake,  undergo  diurnal  vertical  movements 
and  have  their  growth  enhanced  by  spikes  of  nitro- 
gen and  phosphorus  salts  into  their  aquatic 
medium.  Their  presence  can  be  an  indication  that 
Oguta  Lake  is  either  being  subjected  to  organic 
pollution  or  going  rapidly  towards  an  advanced 
state  of  eutrophication.  Although  these  jellies  can 
be  food  for  some  herbivorous  fish,  their  occur- 
rence can  have  negative  effects  on  the  biology  of 
the  system.  Bottom-feeding  fish  can  be  adversely 
affected.  When  decompose  on  death,  they  can 
impart  odor,  color  and  taste  to  the  water,  exert  a 
high  oxygen  demand  and  reduce  the  quality  and 
aesthetic  value  of  the  water.  Some  of  the  decom- 
position products  may  be  toxic,  e.g.  methane, 
phenols,  ketones  and  aldehydes.  Possible  control 
measures  include  occasional  dredging  and  the  re- 
duction of  human  excrement  mineralization. 
(Agostine-PTT) 
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SEDIMENT  CHEMISTRY  OF  LAKE  BHIM 
TAL,  U.  P.,  INDIA. 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 

P.  K.  Gupta,  and  M.  C.  Pant. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  74,  No.  6,  p  679-687,  1989.  7  fig,  3 
tab,  13  ref. 

Descriptors:  "India,  "Lake  Bhim  Tal,  "Lake  sedi- 
ments, "Limnology,  "Sediment  analysis,  "Sediment 
chemistry,  Calcium,  Clays,  Cobalt,  Copper,  Man- 
ganese, Nitrates,  Nitrogen,  Organic  matter, 
Oxygen,  Phosphorus,  Potassium,  Sodium,  Trace 
metals. 


Certain  chemical  constituents  (N03-N,  bio-avail- 
able P,  Ca,  Na,  K,  Mn,  Cu,  Co  and  organic  matter) 
together  with  pH,  Eh  and  clay  content  of  surface 
sediments  at  various  depths  of  the  overlying  water 
in  Lake  Bhim  Tal  were  examined  during  1977- 
1978.  In  addition,  NH3-N  and  dissolved  oxygen  at 
the  mud-water  interface  (water  immediately  above 
sediments)  were  measured.  The  values  of  Eh,  pH 
and  N03-N  in  the  sediments  showed  a  negative 
relationship  with  water  depth  and  a  positive  rela- 
tionship with  dissolved  oxygen  at  the  interface. 
The  other  variables  of  the  sediment  were  positive- 
ly related  to  water  depth  and  negatively  related  to 
dissolved  oxygen  at  the  interface.  Organic  matter, 
K,  Na  and  Ca  showed  a  positive  relationship  with 
the  amount  of  clay  while  the  cations  (K,  Na,  Ca) 
and  trace  metals  (Cu,  Mn,  Co)  showed  a  positive 
relationship  with  the  amount  of  organic  matter  in 
the  sediments.  (Author's  abstract) 
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DEEP  LAKES  WATER  QUALITY  MODEL- 
LING: THERMAL  AND  BIOGEOCHEMICAL 
MODEL  OF  LAKE  BOURGET  (FRANCE)  (MO- 
DELISATION  DE  LA  QUALITE  DES  EAUX 
DES  LACS  PROFONDS:  MODELE  THERMI- 
QUE  ET  BIOGEOCHIMIQUE  DU  LAC  DU 
BOURGET). 

Ecole  Nationale  des  Ponts  et  Chaussees,  Paris 
(France). 

For  primary  bibliographic  entry  see  Field  5B. 
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IMPROVING  ENVIRONMENTAL  QUALITY 
IN  LEZ-ETANGS  PALAVASIENS-PLAGE  LIT- 
TORAL REGION  (CONDITIONS  D'AMELIOR- 
ATION  DE  LA  QUALITE  DU  MILIEU  LEZ- 
ESTANGS  PALAUASIENS-PLAGE  LITTOR- 
ALE). 

Hydratec,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  5G 
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HYDRO-ECOLOGICAL  MODEL  OF  THE 
TUNIS  LAKE  (MODELE  HYDRO-ECOLOGI- 
QUE  DU  LAC  DE  TUNIS). 

Ecole  Nationale  des  Ingenieurs  de  Tunis  (Tunisia). 
Dept.  Hydraulique. 

For  primary  bibliographic  entry  see  Field  5G. 
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GROWTH  AND  PRODUCTION  OF  LAGARO- 
SIPHON  ILICIFOLIUS  IN  LAKE  KARIBA-A 
MAN-MADE  TROPICAL  LAKE. 

Zimbabwe  Univ.,  Harare.  Lake  Kariba  Research 

Station. 

C.  Machena,  N.  Kautsky,  and  G.  Lindmark. 

Aquatic  Botany  AQBODS,  Vol.  37,  No.  1,  p  1-15, 

June  1990.  3  fig,  37  ref. 

Descriptors:  "Aquatic  plants,  "Lake  Kariba,  "Lim- 
nology, "Macrophytes,  "Plant  growth,  "Produc- 
tivity, Growth  rates,  Oxygen,  Tropical  regions. 

Two  different  methods  were  employed  to  comple- 
ment production  estimations  of  Lagarosiphon  ilici- 
folius  Oberm.  in  Lake  Kariba:  the  diurnal  oxygen 
curve  method  in  plexiglass  enclosures,  and  the 
incremental  growth  technique.  The  incremental 
growth  technique  gave  a  production  rate  of  16.4 
mg/g  of  dry  weight(DW)/day  (7.5  mg  C/g  DW/ 
day)  which  was  6.5  times  higher  than  the  rate  of 
1.16  mg  C/DW/day  obtained  for  the  community 
from  the  diurnal  oxygen  curve  method.  The  differ- 
ence is  largely  accounted  for  by  the  total  respira- 
tion of  the  community,  which  is  inherent  to  the 
enclosure  technique,  and  also  by  the  fact  that 
measurements  were  carried  out  for  short  periods  of 
time.  Using  the  production  rate  from  growth  meas- 
urements, the  biomass  production  of  Lagarosiphon 
was  calculated  as  1.6  g  DW  cu  m/day  and  to  598.6 
cu  m/yr.  The  average  community  P/R  ratio  of 
1.16  indicates  that  the  community  is  operating 
close  to  steady-state,  and  shows  a  high  degree  of 
self  maintenance.  It  is  concluded  that  the  differ- 
ence in  the  production  values  between  the  commu- 
nity taken  as  a  whole  and  individual  plants  reflects 
the  role  that  different  components  of  the  ecosys- 
tem play  in  the  metabolism  of  the  macrophyte 


community.  For  this  reason  the  value  of  16.4  mg/ 
g/day   calculated   from   marked   individuals  is  a 
more  realistic  growth  rate  of  Lagarosiphon  plants 
in  this  study.  (Lantz-PTT) 
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EUHYDROPHYTES  OF  EGYPTIAN  NUBIA. 

Assiut  Univ.  (Egypt).  Dept.  of  Botany. 

For  primary  bibliographic   entry  see   Field   6G 
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GROWTH  RESPONSE  OF  WATER  LILY  TO 
ATMOSPHERIC  C02  ENRICHMENT. 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
S.  B.  Idso,  S.  G.  Allen,  and  B.  A.  Kimball. 
Aquatic  Botany  AQBODS,  Vol.  37,  No.  1,  p  87-92, 
June  1990.  1  fig,  2  tab,  Href. 

Descriptors:  "Air  pollution  effects,  "Aquatic 
plants,  "Carbon  dioxide,  "Global  warming, 
"Growth  rates,  "Limnology,  "Waterlilies,  Bio- 
mass, Comparison  studies. 

To  test  the  response  of  aquatic  plants  to  increasing 
levels  of  atmospheric  carbon  dioxide,  hardy  water 
lilies  (Nymphae  cultivar  'Marliacea  carnea')  were 
grown  out-of-doors  at  Phoenix,  Arizona  in  sunken 
metal  stock  tanks  located  within  open-top,  clear 
plastic  walled,  C02-enrichment  chambers.  Two 
were  maintained  at  C02  concentrations  of  650 
ppm  and  two  were  maintained  at  the  ambient  C02 
concentration  of  approximately  350  ppm.  Over  a  5 
month  period,  25  different  plant  properties  were 
evaluated,  each  of  which  showed  some  degree  of 
stimulation  or  enhancement  under  C02  enriched 
conditions.  In  particular,  net  photosynthesis  was 
increased  by  49%,  leaf  size  by  18%,  and  integrated 
leaf  number  times  life  span  by  116%,  which  result- 
ed in  a  whole  plant  biomass  enhancement  of  270%. 
After  21  months,  differences  between  treatments 
were  not  quite  as  dramatic.  At  the  conclusion  of 
the  experiment,  the  rhizomes  in  the  C02  enriched 
treatment  were  still  more  than  two  and  one  half 
times  greater  in  total  biomass  than  their  ambient- 
grown  counterparts.  (Author's  abstract) 
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SPATIO-TEMPORAL  DISTRIBUTION  OF  AN 
ALLOCHTHONOUS  BACTERIAL  POPULA- 
TION (THERMOTOLERANT  COLIFORMS)  IN 
A  MARINE  COASTAL  ECOSYSTEM  (THAU 
POND,  FRANCE)  (DISTRIBUTION  SPATIO- 
TEMPORELLE  D'UNE  POPULATION  BAC- 
TERIENNE  ALLOCHTONE  (COLIFORMES 
THERMOTOLERANTS)  DANS  UN  ECOSYS- 
TEME  MARIN  COTIER  (BASSIN  DE  THAU, 
FRANCE)). 
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tial distribution,  "Temporal  distribution,  "Thau 
Pond,  Ecosystems,  France. 

The  variation  in  the  levels  of  thermotolerant  coli- 
forms has  been  measured  at  various  time-space 
observation  scales  in  a  marine  coastal  ecosystem 
(Thau  Pond,  France).  The  spatial  distribution  of 
the  bacteria  was  organized  in  the  ecosystem  in  the 
form  of  either  spots  or  gradients.  Gradients  only 
appeared  after  massive  drifts  from  the  watershed. 
A  strong  local  variation  (<  1  km)  was  permanent- 
ly associated  with  the  broader  observation  scale. 
Local  variation  can  develop  from  rapidly  decreas- 
ing gradients  in  the  level  of  thermotolerant  coli- 
forms, starting  from  the  drift  points  of  the  water- 
shed. The  variation  with  time  was  high  whatever 
the  observation  frequency  (monthly,  daily  or 
hourly).  Monthly  sampling  usually  revealed  higher 
bacterial  counts  during  winter  compared  with 
summer.  During  winter,  the  daily  and  hourly 
degree  of  bacterial  level  variation  was  compared 
and  the  populations  were  organized  according  to  a 
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linear  trend.  In  the  summer,  there  was  a  higher 
degree  of  variation  in  the  population,  and  hourly 
variations  showed  cyclic  trends  (diurnal  minima 
and  nocturnal  maxima).  Results  show  that  privi- 
leged sampling  scales  occur  and  should  be  consid- 
ered when  evaluating  the  impact  of  environmental 
parameters  (such  as  sun  exposure  and  the  role  of 
watersheds)  and  trying  to  correlate  them.  These 
results  define  a  better  sampling  strategy  for  the 
detection  of  thermotolerant  coliforms  in  such  an 
ecosystem.  (Author's  abstract) 
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COMPARISON  OF  CONSERVATION  ATTI- 
TUDES AMONG  FISHERMAN  IN  THREE 
PROTECTED  LAKES  IN  GREECE. 
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For  primary   bibliographic   entry  see  Field   6G. 
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For  primary  bibliographic  entry  see  Field  5B. 
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TOXICITY  OF  CARBOFURAN  TO  SELECTED 
MACROINVERTEBRATES  IN  PRAIRIE 
PONDS. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11838 


SEASONAL  FLUCTUATION  IN  THE  ZOO- 
PLANKTON  COMMUNITY  OF  AZIBO  RESER- 
VOIR (PORTUGAL). 

Porto  Univ.  (Portugal).  Inst,  de  Zoology. 

V.  Vasconcelos. 

Hydrobiologia  HYDRB8,  Vol.  196,  No.  3,  p  183- 
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Descriptors:  *Population  dynamics,  *Portugal, 
♦Seasonal  variation,  *Zooplankton,  Animal  popu- 
lations, Azibo  Reservoir,  Copepods,  Ecosystems, 
Population  density,  Protozoa,  Reservoirs,  Rotifers, 
Spatial  distribution,  Species  diversity,  Waterfleas. 

The  seasonal  fluctuation  in  the  zooplankton  com- 
munity of  Azibo  Reservoir,  Portugal,  was  studied 
from  November  1986  till  November  1987.  Fifty- 
three  species  of  Protozoa,  Rotifera,  Copepoda  and 
Cladocera  were  found.  The  zooplankton  communi- 
ty was  numerically  dominated  by  rotifers,  which 
represented  66%  of  the  total.  The  highest  rotifer 
density  was  reached  in  the  beginning  of  spring.  It 
decreased  after  the  cladocerans  peaked  in  May. 
Copepods  had  two  maxima,  one  in  April  and  an- 
other one  in  September.  Although  protozoans  rose 
to  high  densities  during  winter  (107,000  individ- 
uals/cu  m),  their  contribution  to  total  biomass  was 
small  (2.03%).  (Author's  abstract) 
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PHYSICAL  AND  CHEMICAL  ENVIRONMENT 
OF  LAKE  MANZALA,  EGYPT. 
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ence. 

M.  T.  Khalil. 

Hydrobiologia  HYDRB8,  Vol.  196,  No.  3,  p  193- 
199,  May  28,  1990.  1  fig,  3  tab,  12  ref. 
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The  location,  morphometry,  climatic  conditions, 
water  balance,  hydrology  and  hydrochemistry  of 
Lake  Manzala  were  studied  from  data  from  a  20  yr 
survey  (1965-1985).  Lake  Manzala  is  located  in  the 
northeastern  extremity  of  the  Nile  Delta  in  Egypt. 
The  lake  is  shallow  and  lacks  thermal  stratification. 
Lake  Manzala  is  brackish  because  of  its  connec- 
tions with  the  Mediterranean  Sea.  Mean  annual 
salinity  declined  by  about  82.7%  since  1921,  from 
16.7  ppt  to  2.9  ppt  during  1985/86.  The  nutrient 
loading  has  increased  two  or  threefold  over  the 
past  20  yr.  Mean  pH  of  the  lake  is  approximately 
8.0  with  mean  oxygen  concentrations  at  supersa- 
turation  levels  in  most  regions.  The  phosphate 
levels  of  1985/86  were  approximately  three  times 
those  of  the  1960's,  and  the  nitrate  concentration 
was  twice  that  of  the  1960's.  These  changes  are 
attributed  to  an  increase  in  the  inflow  of  sewage 
and  agricultural  drainage  water  and  restriction  of 
water  inflow  at  the  Gamil  Lake-Sea  Connection 
since  the  late  1960's  and  early  1970's.  (See  also 
W90-11860)  (Geiger-PTT) 
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tion, Species  composition. 

Primary  productivity  and  distribution  and  abun- 
dance of  phyto-and  zooplankton  of  lake  Manzala 
were  investigated  from  June  1985  to  June  1986. 
Primary  productivity  varied  from  4.1  to  28.7  g  02/ 
sq  m/day  with  the  highest  values  24.2  and  28.7  g 
02/sq  m/day  recorded  in  the  eastern  and  southern 
sectors,  respectively,  and  the  lowest  value  4.1  g 
02/sq  m/day  recorded  in  the  northern  sector.  The 
seasonal  mean  production  for  the  lake  was  estimat- 
ed at  13.3  g  02/sq  m/day.  Mean  phytoplankton 
abundance  ranged  from  327  million  to  761  million 
cells/cu  m  with  a  mean  value  of  481  million  cells/ 
cu  m.  Diatoms  were  the  dominant  phytoplankton 
group  comprising  52  to  90%  by  number.  The 
greatest  relative  abundance  (87  to  90%)  was  re- 
corded in  the  southern  sector.  Mean  zooplankton 
abundance  ranged  from  30,100  to  44,400  orga- 
nisms/cu  m  in  the  eastern  sector  to  5,500  in  the 
northern  sector.  In  response  to  eutrophication,  the 
species  composition  changed  significantly  over  the 
last  20  yr.  Cladocerans  represented  <  1%  of  zoo- 
plankton during  1959/60,  but  75%  in  1985/86. 
Rotifers  constituted  40%  in  1959/60,  and  only  1% 
in  1985/86.  Cirriped  larvae  declined  from  21%  to 
1%.  (See  also  W90-11859)  (Author's  abstract) 
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Lakes— Group  2H 

in  species  richness  in  the  channel  than  near  the 
bank.  A  significant  amount  of  the  temporal  varia- 
bility in  richness  can  be  explained  by  variation  in 
the  stream  discharge  rate  (the  intermediate  disturb- 
ance hypothesis).  Discharge  was  inversely  related 
to  species  richness  and  the  rate  of  change  of  spe- 
cies richness,  for  two  sites  in  the  stream  center  but 
not  for  a  more  protected  site  near  the  bank.  An 
alternative  hypothesis  is  given  by  Abugov,  who 
presented  a  model  detailing  the  response  of  species 
diversity  to  the  phasing  and  intensity  of  disturb- 
ance. His  phasing  parameter  varied  from  a  value  of 
0.0  (unphased)  in  which  all  patches  in  the  environ- 
ment are  affected  as  individuals  responding  inde- 
pendently to  the  disturbance.  Intermediate  degrees 
of  disturbance  resulted  in  high  species  diversity  at 
levels  of  phasing  of  0.0  to  0.7,  thus  supporting  the 
intermediate  disturbance  hypothesis.  However,  at 
the  higher  phasing  levels,  above  0.8,  the  highest 
diversity  is  obtained  at  the  lowest  disturbance 
rates.  Therefore  at  the  high  phasing  levels  the 
intermediate  disturbance  hypothesis  would  not 
hold.  If  the  patches  in  Clear  Creek  were  highly 
phased,  which  is  quite  possible  given  the  action  of 
a  flood,  Abugov's  model  may  supply  the  best 
hypothesis  to  explain  the  results  obtained.  (Geiger- 
PTT) 
W90- 11861 


EFFECT  OF  NATURALLY  VARYING  DIS- 
CHARGE RATES  ON  THE  SPECIES  RICH- 
NESS OF  LOTIC  MIDGES. 

Francis  Marion  Coll.,  Florence,  SC.  Dept.  of  Biol- 
ogy. 

J.  G.  Rae. 

Hydrobiologia  HYDRB8,  Vol.  196,  No.  3,  p  209- 
216,  May  28,  1990.  3  fig,  1  tab,  26  ref. 

Descriptors:  'Discharge  hydrographs,  'Flow  dis- 
charge, 'Midges,  'Model  studies,  'Species  diversi- 
ty, Channel  flow,  Clear  Creek,  Models,  Ohio,  Pop- 
ulation density,  Population  dynamics,  Streams, 
Temporal  distribution. 

Species  richness  significantly  changed  both  tempo- 
rally, over  a  two  year  period,  and  spatially,  across 
three  sites,  in  a  sandy  run  in  an  assemblage  of 
aquatic  insects  (Chironomidae)  inhabiting  a  fourth 
order  stream  (Clear  Creek)  in  southeastern  Ohio. 
A  total  of  25  species  was  encountered,  and  for  a 
given  site  and  time,  richness  varied  between  0  and 
13  species/site  with  a  mean  of  3.3.  Averaged  over 
two  years,  the  species  diversity  trend  from  bank  to 
channel  was  an  increasing  number  of  species  with  a 
decreasing  variance,  indicating  a  greater  stability 


SEASONAL  VARIATION  IN  PHYTOPLANK- 
TON PRIMARY  PRODUCTION  IN  RELATION 
TO  LIGHT  AND  NUTRIENTS  IN  LAKE 
AW  ASA,  ETHIOPIA. 

Addis  Ababa  Univ.  (Ethiopia).  Dept.  of  Biology. 
D.  Kifle,  and  A.  Belay. 

Hydrobiologia  HYDRB8,  Vol.  196,  No.  3,  p  217- 
227,  May  28,  1990.  5  fig,  2  tab,  39  ref. 

Descriptors:  'Ethiopia,  'Lake  Awasa,  'Limnolo- 
gy, 'Photosynthesis,  'Phytoplankton,  'Primary 
productivity,  Biomass,  Euphoric  zone,  Nutrients, 
Radiation,  Seasonal  variation,  Spatial  distribution, 
Temporal  distribution. 

The  biomass  and  primary  production  of  phyto- 
plankton in  Lake  Awasa,  Ethiopia  was  measured 
over  a  14  month  period,  November  1983  to  March 
1985.  The  lake  had  a  mean  phytoplankton  biomass 
of  34  mg  chlorophyll  a/cu  m  (n  =  14).  The 
seasonal  variation  in  phytoplankton  biomass  of  the 
euphoric  zone  (mg  chlorophyll  a/sq  m/hr)  was 
muted  with  a  CV  (standard  deviation/mean)  of 
31%.  The  vertical  distribution  of  photosynthetic 
activity  was  of  a  typical  pattern  for  phytoplankton 
with  light  inhibition  on  all  but  overcast  days.  The 
maximum  specific  rates  of  photosynthesis  or  pho- 
tosynthetic capacity  for  the  lake  approached  19  mg 
02/mg  chlorophyll  a/hr,  with  high  values  during 
periods  of  low  phytoplankton  biomass.  Areal  rates 
of  photosynthesis  ranged  between  0.30  to  0.73  g 
02/sq  m/hr  and  3.3  to  7.8  g  02/sq  m/day.  The 
efficiency  of  utilization  of  photosynthetically 
active  radiation  incident  on  the  lake  surface  varied 
from  2.4  to  4.1  millimoles/E  with  the  highest  effi- 
ciency observed  corresponding  to  the  lowest  sur- 
face radiation.  Calculated  on  a  caloric  basis,  the 
efficiency  ranged  between  1.7  and  2.9%.  The  tem- 
poral pattern  of  primary  production  by  phyto- 
plankton showed  limited  variability  (CV  =  21%). 
(Author's  abstract) 
W90- 11862 


MICROBIAL  COLONIZATION  DYNAMICS  IN 
TEMPORARY  AQUATIC  SYSTEMS. 

Louisville  Univ.,  KY.  Dept.  of  Biology. 
P.  V.  McCormick,  and  J.  Cairns. 
Hydrobiologia  HYDRB8,  Vol.  196,  No.  3,  p  229- 
253,  May  28,  1990.  12  fig,  7  tab,  77  ref. 

Descriptors:  'Colonization,  'Ecosystems,  'Lim- 
nology, 'Microbiological  studies,  'Population  dy- 
namics, 'Protozoa,  Predation,  Spatial  distribution, 
Species  diversity. 

Two  experiments  assessed  the  predictive  ability  of 
equilibrium  island  theory  with  regard  to  the  devel- 
opment of  the  protistan  community  in  temporary 
aquatic  islands  (100-liter  plastic  swimming  pools) 
void  of  any  prior  biotic  modification.  The  first 
experiment  manipulated  the  access  of  islands  to 
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animals  that  represent  potentially  important  disper- 
sal pathways  for  microbes.  The  second  experiment 
investigated  the  early  stages  of  species  accrual  in 
the  absence  of  dispersal  pathways  other  than  via 
the  atmosphere.  Species  accrual  was  asymptotic  in 
both  experiments,  although  it  initially  lagged 
behind  that  predicted  by  theory.  Autotrophs  ap- 
proached equilibrium  faster  than  heterotrophs,  but 
at  a  lower  species  richness.  The  predicted  number 
of  autotroph  species  at  equilibrium  was  lower  in 
islands  that  were  excluded  from  contact  with  birds 
compared  to  less  exclosed  islands.  In  both  experi- 
ments, rates  of  species  immigration  were  nonmono- 
tonic with  respect  to  time  and  species  richness. 
Colonizing  species  generally  fall  into  three  auteco- 
logical  categories:  (1)  those  that  were  ubiquitous 
and  had  temporally  predictable  patterns  of  immi- 
gration (successional  species);  (2)  those  possessing 
temporally  predictable  distributions  but  not  spatial- 
ly ubiquitous  distributions  (dispersal  limited  spe- 
cies); and  (3)  those  that  showed  little  temporal  or 
spatial  predictability  in  immigration  (transient  or 
allochthonous  species).  Individual  islands  exhibited 
various  degrees  of  fluctuation  in  species  number 
during  the  predicted  equilibrium  which  were 
poorly  correlated  with  exogenous  environmental 
variables  and  physicochemical  habitat  parameters. 
The  presence  of  predacious  mosquito  larvae  result- 
ed in  a  sharp  decrease  in  microbial  species  richness, 
while  contact  with  rodents  was  followed  by  an 
increase  in  species  number  in  an  island.  Several 
aspects  of  microbial  colonization  of  temporary 
waters  that  contradict  equilibrium  predictions 
appear  to  be  strongly  influenced  by  microbe-mi- 
crobe as  well  as  macrobe-microbe  interactions. 
(Geiger-PTT) 
W90- 11863 


NUTRIENTS  (P,  N,  SI)  AND  GROWTH  CONDI- 
TIONS FOR  DIATOMS  AND  OSCILLATORIA 
SPP.  IN  LAKES  OF  SOUTH-EASTERN 
NORWAY. 

Oslo  Univ.  (Norway).  Dept.  of  Limnology. 

O.  Lovstad,  and  K.  Bjorndalen. 

Hydrobiologia  HYDRB8,  Vol.  196,  No.  3,  p  255- 

263,  May  28,  1990.  8  fig,  1  tab,  17  ref. 

Descriptors:  'Diatoms,  'Growth  rates,  'Limnolo- 
gy, 'Nitrates,  'Norway,  'Nutrients,  'Phosphorus, 
'Silicates,  Biological  studies,  Ecosystems,  Eutro- 
phic  lakes,  Lakes,  Limiting  nutrients,  Mesotrophic 
lakes,  Oligotrophic  lakes,  Silica. 

The  development  and  mean  decline  rates  of  nitrate 
and  soluble  reactive  silicate  (SRSi)  were  studied  in 
stratified  lakes  of  south-eastern  Norway.  The  con- 
centrations of  nitrate  and  SRSi  often  had  a  decline 
phase  with  a  fairly  constant  decline  rate.  The  mean 
decline  rate  seemed  to  increase  with  increasing 
mean  concentration  of  total  phosphorus.  The  possi- 
bility of  Si-limiting  and  N-limiting  growth  was 
higher  in  eutrophic  than  in  oligotrophic  and  meso- 
trophic lakes,  which  may  partly  explain  the  higher 
dominance  of  Oscillatoria  compared  with  the  dia- 
toms in  many  eutrophic  lakes.  In  the  lakes  studied 
the  mean  concentration  of  total  phosphorus  and 
the  spring  concentrations  of  SRSi  and  nitrate  may 
be  used  to  roughly  determine  when  Si-limiting  and 
N-limiting  growth  may  take  place.  If  the  concen- 
trations of  SRSi  or  nitrate  are  high  at  the  begin- 
ning of  the  growth  season  and  the  mean  concentra- 
tion of  total  phosphorus  is  low,  Si-limiting  or  N- 
limiting  growth  may  not  take  place.  The 
SRSi:N03  decline  ratio  often  varied  between  2  and 
8;  Si  was  always  the  first  of  these  two  nutrients  to 
become  growth-limiting.  (Author's  abstract) 
W90-11864 


PHOSPHORUS  SOURCES  FOR  PHYTO- 
PLANKTON  AND  BACTERIA  IN  LAKE 
MICHIGAN. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

S.  J.  Tarapchak,  and  R.  A.  Moll. 
Journal  of  Plankton  Research  JPLRD9,  Vol.   12, 
No.  4,  p  743-758,  July  1990.  3  fig,  3  tab,  63  ref. 

Descriptors:  'Aquatic  bacteria,  'Cycling  nutrients, 
•Lake  Michigan,  'Limnology,  'Nutrients,  'Phos- 
phates, 'Phytoplankton,  Algae,  Bioaccumulation, 


Biological  studies,  Great  Lakes,  Lakes,  Limiting 
nutrients,  Phosphorus,  Photosynthesis. 

Size-fractionation  experiments  on  the  uptake  of 
phosphate  (P04)  and  recently  excreted  dissolved 
organic  phosphorus  (E-DOP)  from  phytoplankton 
suggest  that  algae  and  bacteria  rely  on  different 
forms  of  phosphorus  (P)  in  the  epilimnion  of  P- 
limited  Lake  Michigan.  The  constants  for  P04 
uptake  in  0-1  micron  fractions  generally  were  low 
relative  to  those  measured  in  wholewater,  suggest- 
ing that  most  of  the  uptake  was  by  algae.  Uptake 
of  radioactively  labeled  E-DOP  in  0-1  micron  frac- 
tions approximated  uptake  in  wholewater,  indicat- 
ing uptake  principally  by  bacteria.  Concurrent  ex- 
periments showed  that:  (1)  E-DOP  and  P04  were 
taken  up  by  different  transport  systems;  (2)  bacte- 
ria have  transport  systems  for  E-DOP  compounds; 
and  (3)  cell-surface  phosphatase-mediated  P04 
supply  to  phytoplankton  from  E-DOP  was  negligi- 
ble. These  results  suggest  that  pathways  of  P04 
and  E-DOP  flux  in  microplankton  communities  of 
P-limited  large  and  small  lakes  may  differ.  The  use 
of  different  sources  of  P  by  algae  and  bacteria  in 
Lake  Michigan  supports  the  classical  concept  of 
algal-bacterial  freshwater  P  cycling.  These  findings 
are  consistent  with  a  proposed  hypothesis  that,  in 
large  lakes  with  low  allochthonous  nutrient  inputs, 
phytoplankton  are  P-limited  and  use  P04,  while 
bacteria  obtain  P  primarily  from  dissolved  organic 
compounds  and  are  limited  by  a  nutrient  other 
than  P.  (Author's  abstract) 
W90-11865 


TEMPORAL  VARIATIONS  IN  CARBON  ISO- 
TOPE RATIO  OF  PHYTOPLANKTON  IN  A 
EUTROPHIC  LAKE. 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11866 


CARBOHYDRATE  METABOLISM  CHANGES 
IN  FISH  FINGERLINGS  AND  YEARLINGS  EX- 
POSED TO  LINEAR  ALKYL  BENZENE  SUL- 
PHONATE. 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

For  primary  bibliographic  entry  see  Field  5C. 

W90- 11867 


UTILIZATION  OF  CREATED  WETLANDS  TO 
UPGRADE  SMALL  MUNICIPAL 

WASTEWATER  TREATMENT  SYSTEMS. 

Black  and  Veatch,  Ashboro,  NC. 

For   primary   bibliographic   entry   see   Field   5D. 

W90- 11873 


COMPARISON  OF  METHODS  FOR  ESTIMA- 
TION OF  INTEGRAL  PRIMARY  PRODUC- 
TION IN  SHALLOW  AQUATIC  ECOSYSTEMS 
WITH  SPECIAL  REGARD  TO  TURBULENT 
MIXING. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
B.  Nixdorf,  H.  Behrendt,  and  R.  Stellmacher. 
Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  53-56, 
April  1990.  3  fig,  3  tab,  20  ref. 

Descriptors:  'Ecosystems,  'Estimating,  'Limnolo- 
gy, 'Phytoplankton,  'Primary  productivity,  Com- 
parison studies,  Methods,  Mixing. 

The  measurement  of  phytoplankton  primary  pro- 
duction is  one  of  the  most  important  prerequisites 
for  a  better  understanding  of  circulation  of  matter 
and  energy  flow,  and  succession  of  phytoplankton, 
respectively,  in  aquatic  ecosystems.  The  magnitude 
of  primary  production  depends,  besides  on  biologi- 
cal parameters,  mainly  on  the  light  conditions  in 
the  water.  Because  light  climate  is  changing  with 
depth  and  time,  the  estimation  of  carbon  input  and 
phytoplankton  balance  processes  is  possible  on  the 
basis  on  integral  primary  production  only.  Three 
methods  for  estimation  of  integral  primary  produc- 
tion were  compared:  (a)  traditional  in-situ  incuba- 
tion of  several  samples  along  a  vertical  profile,  (b) 
exposition  of  samples  in  the  optimum  production 
horizon,  and  (c)  besides  these  static  methods,  pro- 
duction samples  were  vertically  moved  in  a  mixed 


layer  by  a  lift.  In  general,  there  is  a  good  agree- 
ment between  the  measured  and  calculated  results 
of  integral  primary  production  estimated  with  dif- 
ferent methods.  Static  in-situ  incubation  of  oxygen 
samples  yields  an  underestimation  of  oxygen  pri- 
mary production  in  mixed  layers.  The  quantifica- 
tion of  these  results  guarantees  a  reliable  estimation 
of  integral  primary  production  and  offers  the  possi- 
bility of  calculating  this  integral  from  just  one 
measurement.  This  approach  makes  the  measure- 
ments more  rapid  and  economical  and  more  real  by 
simulation  of  vertical  movement  of  algae.  (Au- 
thor's abstract) 
W90- 11886 


METHOD  FOR  THE  SEPARATION  OF  ZOO- 
PLANKTON  IN  HIGH  EUTROPHIC  WATER 
BODIES. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 

Inst,  fuer  Geographie  und  Geooekologie. 

H.  Behrendt,  and  M.  Krocker. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  79-81, 

April  1990.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Data  acquisition,  'Ecology,  'Eutro- 
phic lakes,  'Limnology,  'Phytoplankton,  'Separa- 
tion techniques,  'Zooplankton,  Cladocera,  Cope- 
pods,  Rotaria. 

A  better  understanding  of  phytoplankton  develop- 
ment requires  the  measurement  of  phytoplankton 
balance  processes.  Although  methods  for  the  in- 
situ  estimation  of  phytoplankton  growth  and  pri- 
mary production  exist,  they  suffer  from  loss  of 
phytoplankton  through  zooplankton.  Most  meth- 
ods to  separate  zooplankton  are  based  on  usage  of 
a  net  which  is  not  applicable  for  highly  eutrophic 
lakes  and  reservoirs  with  a  high  content  of  filamen- 
tous algae.  A  method  for  zooplankton  isolation 
was  developed  for  such  water  bodies.  This  method 
is  based  on  two  well  known  effects;  first,  the 
positive  phototaxis  of  zooplankton  individuals; 
and,  secondly,  the  phenomenon  that  these  individ- 
uals migrate  to  the  bottom  of  closed  vessels.  On 
the  basis  of  these  phenomena,  a  zooplankton  trap 
was  constructed.  Design,  function  of  the  trap,  and 
details  of  the  procedure  are  described.  Test  of  the 
trap  showed  different  migration  behaviors  of  sev- 
eral zooplankton  groups.  Mesozooplankton  (Cla- 
docera and  Copepoda)  in  two  hours  migrate  80% 
on  average,  while  microzooplankton  (nauplii  and 
Rotatoria)  only  migrate  50%.  Results  of  separation 
give  rise  to  the  thesis  that  measurement  of  phyto- 
plankton is  influenced  by  macrozooplankton.  (Au- 
thor's abstract) 
W90- 11890 


NH4  RHYTHM  OF  CYANOBACTERIA  IN  EU- 
TROPHIC SHALLOW  WATERS  AND  IN  LAB- 
ORATORY CULTURES. 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biology. 
S.  Abarzua,  and  U.  Schiewer. 
Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  113-117, 
April  1990.  5  fig,  19  ref. 

Descriptors:  'Ammonium,  'Bacterial  physiology, 
'Cyanophyta,  'Limnology,  Enzymes,  Eutrophic 
lakes,  Nitrogen  compounds. 

Eutrophic  shallow  waters  are  often  characterized 
by  seasonal  and  diurnal  changes  in  nutrients.  An 
analysis  of  the  influence  of  different  ammonium 
concentrations  on  experimental  enclosures  in  eu- 
trophic shallow  brackish  estuarine  waters  led  to 
the  discovery  of  a  sediment  independent  NH4 
rhythm  under  conditions  of  an  excess  of  NH4 
entry  and  of  growth  limitations.  This  rhythm 
seems  to  be  related  to  cyanobacteria  because  they 
were  dominant  in  the  biocenosis  of  the  water  sam- 
ples. Using  Microcystis  firma  this  rhythm  was  ex- 
amined to  determine  if  it  can  be  replicated  in  the 
laboratory.  The  process  can  be  divided  into  3 
phases:  the  first,  very  rapid  uptake  phase;  the 
second,  slower  phase,  attributed  to  ammonium  as- 
similation; and  the  third  phase,  ammonium  excre- 
tion. In  the  first  phase,  ammonium  is  taken  up 
passively,  following  the  electrical  gradient  through 
the  plasma  membrane.  The  second  phase  is  attrib- 
uted to  metabolism  of  ammonium  via  the  glutathi- 
one synthetase/glutamate  synthetase  pathway.  The 
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process  of  ammonium  excretion  requires  the  avail- 
ability of  reduced  equivalents  and  ATP.  Possible 
sources  of  ammonium  release  such  as  nitrate  as- 
similation, photorespiratory  nitrogen  cycle  and 
degradation  of  proteins  and  amino  acids  are  de- 
pendent on  nitrate  assimilation.  Use  of  Kcl  instead 
of  KN03  in  the  medium  inhibited  this 
process.(Marks-PTT) 
W90- 11895 

BACTERIOLOGICAL  STUDIES  OF  LAKE 
LEBSKO. 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 
Dept.  of  Ecology  and  Protection  of  Environment. 
Z.  Mudryk. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  131-134, 
April  1990.  4  fig,  21  ref. 

Descriptors:  'Bacterial  physiology,  *Estuarine  en- 
vironment, *Lakes,  *Limnology,  *Nutrient  re- 
quirements, *Poland,  Baltic  Sea,  Lake  Lebsko. 

Microbiological  research  was  carried  out  in  the 
Lake  Lebsko,  a  lake-estuarium,  which  is  situated  in 
Slowinski  National  Park,  Poland.  Maximum  num- 
bers of  planktonic  bacteria  in  Lake  Lebsko  were 
noted  in  the  summer  time.  The  occurrence  of  large 
numbers  of  bacteria  in  the  surface  water  during 
summer  might  have  been  caused  by  development 
of  the  phytoplankton  and  coastal  plant  excretions 
which  may  be  an  additional  source  of  food  for 
bacteria.  The  larger  numbers  of  bacteria  at  two 
sampling  points  might  have  been  caused  by  pollu- 
tion from  sewage  form  the  nearby  town  of  Leba. 
In  general,  lipolytic,  proteolytic,  and  amylolytic 
bacteria  were  most  numerous  among  the  physio- 
logical groups.  The  great  numbers  of  these  bacteria 
provide  evidence  that  complex  organic  substances 
are  being  attacked  by  microorganisms  in  Lake 
Lebsko.  The  number  of  bacteria  acidifying  glu- 
cose, ammonifying,  and  producing  H2S  from  or- 
ganic compounds  was  much  lower.  The  smallest 
group  among  them  consisted  of  sulfate-reducing 
bacteria.  Most  bacteria  isolated  from  Lake  Lebsko 
in  summer  and  autumn  required  amino  acids  for 
their  best  growth.  Bacteria  requiring  simple  nutri- 
tional compounds,  vitamins,  and  soil  extract  were 
not  numerous  among  isolated  strains.  The  occur- 
rence of  these  bacteria  in  summer  and  autumn  is 
undoubtedly  connected  with  the  development  of 
phytoplankton  and  zooplankton  and  higher  plants 
in  the  water  basin.  These  organisms  have  the  abili- 
ty to  exude  such  organic  compounds  as  amino 
acids,  sugars,  and  vitamins  which  in  effect  stimu- 
late the  development  of  bacteria.  (Marks-PTT) 
W90- 11898 


RAPID  QUANTIFICATION  OF  PLANKTONIC 
CILIATES:  COMPARISON  OF  IMPROVED 
LD7E  COUNTING  WITH  OTHER  METHODS. 

Clermont-Ferrand-2  Univ.,  Aubiere  (France).  Lab. 

de  Zoologie  et  Protistologie. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-11913 


AQUEOUS  INPUTS  OF  MERCURY  TO  PRE- 
CAMBRIAN  SHIELD  LAKES  IN  ONTARIO. 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11917 


ENVIRONMENTAL  FACTORS  AFFECTING 
THE  FORMATION  OF  METHYLMERCURY  IN 
LOW  PH  LAKES. 

Wisconsin  Univ. -La  Crosse.  River  Studies  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11918 


EFFECTS  OF  ACIDIFICATION  ON  MINOR 
AND  TRACE  METAL  CHEMISTRY  IN  LITTLE 
ROCK  LAKE,  WISCONSIN. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11919 


CONTROL  OF  CADMIUM  LEVELS  IN  HOLO- 
PEDIUM  GIBBERUM  (CRUSTACEA,  CLADO- 
CERA)  IN  CANADIAN  SHIELD  LAKES. 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11921 


PARTITIONING  AND  BIOAVAILABILITY  OF 
MERCURY  IN  AN  EXPERIMENTALLY  ACIDI- 
FIED WISCONSIN  LAKE. 

National  Fisheries  Contaminant  Research  Center, 
La  Crosse,  WI.  Field  Research  Station. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11922 


FACTORS  AFFECTING  MERCURY  ACCUMU- 
LATION IN  FISH  IN  THE  UPPER  MICHIGAN 
PENINSULA. 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11923 


MERCURY  ACCUMULATION  IN  YELLOW 
PERCH  IN  WISCONSIN  SEEPAGE  LAKES:  RE- 
LATION TO  LAKE  CHARACTERISTICS. 

Wisconsin  Univ.-La  Crosse.  River  Studies  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11924 


METAL  CONTAMINATION   IN   LIVER   AND 

MUSCLE     OF     NORTHERN     PIKE     (ESOX 

LUCIUS)   AND  WHITE  SUCKER   (CATOSTO- 

MUS  COMMERSONI)  AND   IN   SEDIMENTS 

FROM  LAKES  NEAR  THE  SMELTER  AT  FLIN 

FLON,  MANITOBA. 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 11925 


BIOLOGICAL  RELATIONSHIPS  TO  CONVEC- 
TTVE  FLOW  PATTERNS  WITHES  STREAM 
RFDS 

Murray  State  Univ.,  KY.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-11938 


there  generally  were  greater  losses  on  nutrients 
than  from  the  catchment  as  a  whole.  Furthermore, 
the  runoff  from  the  drained  bog  decreased  in  com- 
parison with  the  undrained  condition.  However, 
there  were  also  similarities  to  drainage  of  other 
peatlands  as  regards  increased  pH,  alkalinity  and 
concentrations  of  sulfate.  Also,  concentrations  of 
total  phosphorus  increased  in  spite  of  a  decreased 
phosphate  concentration.  (Author's  abstract) 
W90- 11939 


ILLTYD  POOLS,  BRECON:  DESCRIPTION 
AND  CONSERVATION. 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

R.  Meade,  and  B.  D.  Wheeler. 
New  Phytologist  NEPHAV,  Vol.  115,  No.  1,  p 
187-199,  May  1990.  4  fig,  6  tab,  20  ref. 

Descriptors:  *Fens,  'Peat  bogs,  *Plant  popula- 
tions, 'Vegetation  effects,  'Wetlands,  Chemical 
properties,  Ecology,  Hydrology,  Limnology,  Peat, 
Stratification,  Vegetation  establishment,  Wales. 

Two  closely  adjoining  mires  near  Brecon,  Wales, 
are  examined  in  September  1984.  Both  occupy 
former  lake  basins  with  late  glacial  deposits  over- 
lain with  fen  peat.  At  Traeth  Bach,  this  continues 
to  the  surface  but  at  Traeth  Mawr,  it  is  overlain  by 
ombrotrophic  peat  with  Sphagnum.  The  absence 
of  this  deposit  from  Traeth  Bach  may  reflect  dif- 
ferences in  successional  infilling  or  its  removal  by 
peat  excavation.  It  almost  certainly  does  not  reflect 
major  differences  in  chemical  conditions  in  the  two 
basins  as  both  contain  base-rich  water.  Such  water, 
derived  from  springs  and  seepages,  irrigates  part  of 
the  margin  of  Traeth  Mawr  forming  a  base-rich 
partial  lagg  and  permits  an  unusual  juxtaposition  of 
plant  species  and  vegetation  types.  Parts  of  the 
ombrotrophic  surface  are  badly  gullied  and  per- 
haps in  response  to  this  the  surface  is  dry  and 
degraded.  Moreover,  marginal  base-rich  water  can 
now  penetrate  into  the  ombrotrophic  area  along 
the  eroded  gullies,  leading  to  further  changes  in  its 
floristic  character.  Ideal  management  of  the  Illtyd 
Pools  will  be  to  maintain  a  high  steady  water  table 
with  an  intensity  of  grazing  which  keeps  the  invad- 
ing trees  at  bay,  without  accelerating  the  erosion  of 
the  ombrotrophic  peat.  (Author's  abstract) 
W90-1 1954 


EFFECTS  ON  WATER  CHEMISTRY  AFTER 
DRAINAGE  OF  A  BOG  FOR  FORESTRY. 

Sveriges  Lantbruksuniversitet,  Uppsala.  Faculty  of 

Forestry. 

L.  Lundin,  and  B.  Bergquist. 

Hydrobiologia  HYDRB8,  Vol.  196,  No.  2,  p  167- 

181,  May  21,  1990.  6  fig,  5  tab,  40  ref. 

Descriptors:  *Bogs,  'Drainage  effects,  'Environ- 
mental effects,  'Forestry,  'Peat  bogs,  'Water 
chemistry,  Alkalinity,  Chemical  properties,  Hydro- 
gen ion  concentration,  Hydrology,  Nitrogen,  Nu- 
trient transport,  Organic  carbon,  Phosphorus, 
Runoff,  Water  quality. 

Drainage  for  forestry  has  received  increasing  inter- 
est during  recent  decades.  Generally,  drainage 
concerns  wet  mineral  soils  while  the  utilization  of 
peatlands  is  a  matter  of  controversy.  The  peatlands 
mainly  involved  are  fens,  while  forestry  on  bogs  is 
an  insignificant  activity.  Consequently,  hydrology 
of  bogs  and  effects  of  drainage  on  their  hydroche- 
mistry  are  little  known.  The  parent  conditions  and 
the  drainage  impact  on  the  hydrology  and  hydro- 
chemistry  of  an  ombrotrophic  bog  were  investigat- 
ed. Two  bogs  were  first  compared  during  a  cali- 
bration period  of  two  years  and  then,  after  drain- 
age of  one  of  them,  during  a  period  of  three  years. 
The  second  bog  was  kept  virgin  as  a  control. 
Considerable  influences  on  runoff  and  stream 
water  quality  were  found  from  the  surrounding 
mineral  soil  uplands  of  the  bog.  Significant  differ- 
ences occurred  between  the  chemical  composition 
of  the  groundwater  in  the  mineral  soil  and  in  the 
bog  peat.  Effects  on  runoff  water  from  drainage  of 
the  bog  deviate  from  drainage  of  minerotrophic 
peatlands  with  respect  to  decreased  concentrations 
and  losses  of  organic  carbon  and  nitrogen.  From 
two  small  bog  catchments  within  the  drained  bog, 


VEGETATION  OF  THREE  SPHAGNUM- 
DOMINATED  BASIN-TYPE  BOGS  IN  NORTH- 
EASTERN OHIO. 

Cuyahoga  Community  Coll.,  Cleveland,  OH.  Div. 

of  Natural  Sciences. 

B.  K.  Andreas,  and  G.  R.  Bryan. 

Ohio  Journal  of  Science  OJSCA9,  Vol.  90,  No.  3, 

p  54-66,  June  1990.  4  fig,  7  tab,  66  ref. 

Descriptors:  'Bogs,  'Limnology,  'Peat  bogs, 
'Shrubs,  'Vegetation,  'Wetlands,  Calcium,  Glaci- 
ation,  Groundwater,  Hydrogen  ion  concentration, 
Magnesium,  Ohio,  Plant  populations,  Trees,  Vege- 
tation establishment,  Zones. 

Vegetation  and  selected  ground  water  characteris- 
tics were  examined  for  three  closely  proximate 
basin-type  bogs  in  northeastern  Ohio.  These  peat- 
lands exhibit  zonation,  with  a  low  shrub  zone 
dominated  by  Chamaedaphne  calyculata  and  De- 
codon  verticullatus  adjacent  to  and  invading  the 
open  water.  A  tall  shrub  zone,  extending  approxi- 
mately five  to  ten  meters  to  the  exterior  of  the  low 
shrub  zone,  is  dominated  by  Vacciunium  corymbo- 
sum,  Gaylussacia  baccata,  and  Nemopanthus  mu- 
cronatus.  Extending  for  the  next  5-10  m  is  a  tree 
zone,  dominated  by  Larix  laricina,  Betula  alleghan- 
iensis,  and  Nyssa  sylvatica.  Sphaghum  recurvum 
forms  a  more  or  less  continuous  mat  throughout 
the  bogs.  The  vegetation  of  the  three  peatlands  is 
similar,  with  similarity  indices  ranging  from  0.59  to 
0.67.  Based  on  pH,  conductivity,  and  calcium  and 
magnesium  ion  concentrations,  these  peatlands  are 
semi-ombrotrophic  to  weakly  minerotrophic. 
These  communities,  located  near  the  glacial  bound- 
ary, represent  northern  peatlands  at  the  southern 
edge  of  glaciation.  (Author's  abstract) 
W90-11955 
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Group  2H— Lakes 

RELATIONSHIP  BETWEEN  LIVER  TUMORS 
AND  AGE  IN  BROWN  BULLHEAD  POPULA- 
TIONS FROM  TWO  LAKE  ERIE  TRIBUTAR- 
IES. 

National  Fisheries  Contaminant  Research  Center, 
Columbus,  OH.  Field  Research  Station. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11959 

21.  Water  In  Plants 


MODELLING  SOIL  WATER  STATUS  IN  COM- 
PLEX TERRAIN. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For   primary   bibliographic   entry   see   Field   2D. 

W90- 10524 


EVAPORATION  FROM  A  PINE  FOREST- 
USING  THE  AERODYNAMIC  METHOD  AND 
BOWEN  RATIO  METHOD. 

Freiburg  Univ.  (Germany,  F.R.).  Meteorolo- 
gisches  Inst. 

For  primary  bibliographic  entry  see  Field  2D. 
W90- 10525 


WATER  SUPPLY  FROM  THE  GROUNDWAT- 
ER TABLE  AND  THE  GROWTH  OF  POPLAR: 
A  CASE  STUDY. 

Rijksstation  voor  Populierenteelt,  Geraardsbergen 

(Belgium). 

J.  van  Slycken,  and  H.  Vereecken. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  50,  No.  1/2,  p  65-74,  April  1990.  4  fig,  3  tab, 

18ref 

Descriptors:  *Forest  hydrology,  'Groundwater 
budget,  *Hydrologic  budget,  'Hydrologic  models, 
•Model  studies,  *Poplar  trees,  *Soil-water-plant 
relationships,  *Water  supply,  Case  studies,  Forest 
watersheds,  Plant  growth. 

Forest  growth,  and  the  growth  of  poplars  in  par- 
ticular, is  related  to  water  availability.  Water 
supply  through  capillary  rise  from  the  groundwat- 
er table  up  to  the  rooted  soil  layers  is  a  determin- 
ing factor  of  the  water  balance.  The  water  balance 
model  SWATRER  was  used  to  explain  the  ex- 
treme growth  differences  in  a  2-hectare  large 
poplar  plantation.  Water  supply  through  capillary 
rise  was  estimated  for  37  sites  and  related  to  differ- 
ent growth  parameters.  This  study  revealed  that 
the  simulation  model  SWATRER  is  a  useful  tool 
in  growth  site  research.  In  particular,  the  site  in- 
dexes S-infinity  and  S-ten  showed  a  good  correla- 
tion with  water  supply.  Because  girth  growth 
showed  the  highest  correlation  it  was  suggested 
that  a  poplar  specific  girth  growth  model  should 
be  developed  and  the  sink  term  parameters,  poten- 
tial evapotranspiration,  and  interception  defined 
more  precisely.  The  results  show  the  necessity  for 
further  research  into  clone-specific  water  require- 
ments and  the  development  of  a  simplified  water 
balance  model,  adapted  to  growth-site  research. 
(Author's  abstract) 
W90- 10526 


SOIL  VARIABLES  AND  INTERACTIONS  AF- 
FECTING PREDICTION  OF  CROP  YIELD 
PATTERN. 

Southern  Piedmont  Conservation  Research 
Center,  Watkinsville,  GA. 

For  primary  bibliographic  entry  see  Field  2G. 
W90- 10830 


ENVIRONMENTAL    AND    PHYSIOLOGICAL 
FACTORS    INFLUENCING    THE    NATURAL 
DISTRIBUTION   OF  EVERGREEN   AND  DE- 
CIDUOUS      ERICACEOUS       SHRUBS       ON 
NORTHEAST     AND     SOUTHWEST     FACING 
SLOPES  OF  THE  SOUTHERN  APPALACHIAN 
MOUNTAINS:  II.  WATER  RELATIONS. 
Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
M.  V.  Lipscomb,  and  E.  T.  Nilsen. 
American  Journal  of  Botany  AJBOAA,  Vol.  77, 


No.  4,  p  517-526,  April  1990.  6  fig,  3  tab,  32  ref. 
Virginia  Polytechnic  Institute  Small  Project  Grant 
1896210. 

Descriptors:  'Distribution  patterns,  'Environmen- 
tal gradient,  'Plant  physiology,  'Shrubs,  'Water 
potentials,  Leaves,  Physiological  ecology,  Slopes, 
Stress,  Virginia. 

In  order  to  better  understand  vegetational  gradi- 
ents which  develop  in  response  to  environmental 
gradients,  the  physiological  capabilities  of  each 
species  must  be  examined  in  relation  to  the  ob- 
served environmental  gradient.  Three  species  of 
shrubs  (Ericaceae)  were  found  to  segregate  upon 
the  northeast  and  southwest  slopes  of  spur  ridges 
on  Brush  Mountain,  in  southwestern  Virginia. 
Rhododendron  maximum  was  found  only  in  val- 
leys and  lower  northeast  slopes,  Rhododendron 
periclymenoides  was  found  on  northeast  slopes 
while  Kalmia  latifolia  was  most  abundant  on  south- 
west slopes.  Previous  vegetation  studies  indicated 
that  these  partially  segregated  distributions  were 
related  to  irradiance  and  water  availability.  In  field 
studies  of  water  potential,  R.  periclymenoides  had 
the  lowest  diurnal  leaf  water  potentials  and  the 
largest  seasonal  variation  in  midday  leaf  water 
potential.  Kalmia  latifolia  had  the  highest  leaf  con- 
ductance in  field  and  phytotron  experiments.  Rho- 
dodendron maximum  had  the  greatest  seasonal  os- 
motic adjustment  followed  by  R.  periclymenoides 
and  K.  latifolia.  In  phytotron  experiments,  the  pho- 
tosynthetic  capacity  of  R.  maximum  was  the  most 
sensitive  to  water  stress  followed  by  R.  pericly- 
menoides and  K.  latifolia.  Kalmia  latifolia  was  able 
to  modify  its  conductance  rates  to  reduce  water 
loss  and  maintain  constant  leaf  water  potential 
minimizing  photosynthetic  inhibition.  Rhododen- 
dron periclymenoides  showed  extreme  luxury 
spending  of  water  indicated  by  high  conductance 
and  low  photosynthesis.  The  ecophysiological  re- 
sponses to  water  and  irradiance  provided  an  expla- 
nation for  the  distributions  of  the  three  species. 
Each  species  had  a  unique  set  of  adaptations  for 
performing  best  in  their  optimum  habitat.  (Au- 
thor's abstract) 
W90- 11583 


EFFECTS  OF  CACL2  AND  ABA  ON  CHANGES 
IN  H202  METABOLISM  IN  TWO  JUTE  SPE- 
CIES UNDER  WATER  DEFICIT  STRESS. 

Central  Tuber  Crops  Research  Inst.,  Bhubaneswar 

(India). 

For  primary  bibliographic  entry  see  Field  3F. 

W90- 11599 


RESPONSES  OF  RELATIVE  GROWTH  RATE, 
WATER  RELATIONS  AND  SOLUTE  ACCUMU- 
LATION TO  INCREASING  WATER  DEFICITS 
IN  MALZE. 

Hiroshima  Univ.  (Japan).  Faculty  of  Applied  Bio- 
logical Science. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-11600 


CRYSTAL  OCCURRENCE  AND  WAX  DISRUP- 
TION ON  LEAF  SURFACES  OF  CABBAGE 
TREATED  WITH  SIMULATED  ACID  RAIN. 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11602 


RIPARIAN  VEGETATION  INSTREAM  FLOW 
REQUIREMENTS:  A  CASE  STUDY  FROM  A 
DIVERTED  STREAM  IN  THE  EASTERN 
SIERRA  NEVADA,  CALIFORNIA,  USA. 

Arizona  State  Univ.,  Tempe.  Center  for  Environ- 
mental Studies. 

J.  C.  Stromberg,  and  D.  T.  Patten. 
Environmental  Management  EMNGDC,  Vol.  14, 
No.  2,  p  185-194,  March/April  1990.  8  fig,  1  tab,  34 
ref. 

Descriptors:  'Flow  models,  'Instream  flow, 
•Model  studies,  'Riparian  vegetation,  'Riparian 
waters,  California. 

This  methodology  allows  determination  of  in- 
stream flow  requirements  for  maintenance  of  ripar- 


ian trees.  Tree-ring  data  revealed  strong  relation- 
ships between  tree  growth  and  stream  flow  volume 
for  riparian  species  at  Rush  Creek,  an  alluvial 
stream  within  an  arid  setting;  these  relationships 
allowed  development  of  models  that  predict 
growth  rates  from  hydrologic  variables.  The 
models  can  be  used  to  assess  instream  flow  require- 
ments under  the  assumption  that  certain  levels  of 
growth  are  necessary  to  maintain  the  population. 
Tree  growth-instream  flow  models  for  Rush  Creek 
suggest  that  requirements  of  terrestrial  vegetation 
may  be  greater  than  those  of  the  fisheries.  To 
ensure  that  instream  flows  are  sufficient  for  long- 
term  survival  of  the  entire  riparian  system,  flow 
requirements  of  the  riparian  vegetation  must  be 
integrated  with  those  of  fisheries  and  other  riparian 
resources.  The  presence  of  strong  relationships  be- 
tween stream  flow  and  tree  growth  rates  can  serve 
as  an  indicator  of  sensitivity,  allowing  detection  of 
those  riparian  systems  that  are  most  sensitive  to 
flow  reduction.  (Author's  abstract) 
W90-11821 


2J.  Erosion  and  Sedimentation 


SEDIMENT  AND  RUNOFF  WATER  CHARAC- 
TERISTICS AS  INFLUENCED  BY  CROPPING 
AND  TILLAGE  PRACTICES. 

Agriculture  Canada,  Lethbridge  (Alberta).  Re- 
search Station. 

For  primary  bibliographic  entry  see  Field  4C. 
W90- 10530 


VARIABILITY  OF  ENTRAEMMENT  OF  COHE- 
SD7E  SEDIMENTS  IN  FRESHWATER. 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
S.  Maclntyre,  W.  Lick,  and  C.  H.  Tsai. 
Biogeochemistry  BIOGEP,  Vol.  9,  No.  3,  p  187- 
209,  April  1990.  7  fig,  4  tab,  25  ref  NSF  Grant 
BJR  0794. 

Descriptors:  'Entrainment,  'Estuarine  sediments, 
'Lake  sediments,  'Model  studies,  'Sediment  trans- 
port, Raisin  River,  Sediment-water  interfaces, 
Shear  stress,  Suspended  sediments,  Suspended 
solids. 

Estimates  of  sediment  entrainment  are  required  for 
models  of  particle  transport  in  lakes  and  estuaries 
but  are  difficult  to  make  because  of  the  multiplicity 
of  factors  affecting  cohesiveness  of  surficial  sedi- 
ments. Sediment  resuspension  studies  were  per- 
formed in  an  annular  flume  calibrated  with  laser- 
Doppler  velocimetry.  Sediments  were  collected 
from  two  sites  in  the  Raisin  River  which  flows  into 
Lake  Erie  and  from  one  site  in  the  western  basin  of 
Lake  Erie  near  the  mouth  of  the  Raisin  River. 
Shear  stress  was  applied  at  the  sediment-water 
interface  in  steps  from  2  to  12  dyne/sq  cm.  Percent 
water  content  at  the  surface  of  the  sediments  was 
either  77  or  74%,  and  trials  were  run  with  and 
without  oxygenating  the  water  overlying  the  sedi- 
ments. Entrainment  rates  as  a  function  of  shear 
stress  at  the  sediment-water  interface  were  best 
described  by  a  power-law  relationship.  All  but 
14%  of  the  variability  in  the  power  law  expression 
was  due  to  shear  stress  and  percent  water  content; 
the  variability  not  accounted  for  was  due  to  differ- 
ences in  particle  size  distributions,  chemical  prop- 
erties, and  biological  activity  in  the  sediments. 
(Author's  abstract) 
W90- 10569 


NEW  RIVER  SHORE  PROTECTION  STUDY. 

Army  Engineer  District,  Wilmington,  NC.  Coastal 

Engineering  Branch. 

W.  A.  Dennis. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  1-16,  3  fig,  3  tab,  18  ref. 

Descriptors:  'Coastal  waters,  'Erosion,  'Estuaries, 
•New  River,  'Shore  protection,  Beach  erosion, 
Erosion  rates,  Land  use,  Model  studies,  North 
Carolina,  Wave  action. 
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Erosion  and  Sedimentation— Group  2J 


t  shore  protection  study  was  undertaken  along  the 
jwer  estuarine  reaches  of  New  River  which  pass 
(trough  the  U.S.  Marine  Corps  Base  at  Camp 
,ejune,  North  Carolina.  Only  portions  of  the  over- 
11  study  are  included  in  this  paper,  with  a  focus 
in:  erosion  processes  and  causes;  the  extent  of 
rosion  and  erosion  control  measures;  and  the  de- 
ermination  of  erosion  rates  and  land  loss.  The 
:xtent  and  type  of  shore  protection  measures  are 
locumented.  Although  representative  of  a  shel- 
ered  estuarine  environment,  the  lower  reaches  of 
he  New  River  are  subject  to  wide  spread  erosion. 
Characteristic  erosion  rates  for  the  area  are  on  the 
>rder  of  1  ft/yr.  The  shore  line  retreat  is  driven  by 
l  slowly  rising  sea  level  which  plays  a  permissive 
ole  in  the  erosion  process  and  not  a  causative  one. 
Wave  action  serves  as  the  major  agent  in  the 
jresence  of  the  rising  sea  resulting  in  varying 
legrees  of  erosion  throughout  the  region.  The 
wofile  response  model  provided  a  reasonable  po- 
;ential  erosion  rate  for  individual  shore  line  reaches 
iwhich  were  comparable  to  the  erosion  rate  data 
wailable  for  the  area.  These  values  will  prove 
useful  in  establishing  shore  protection  priorities 
when  combined  with  other  pertinent  land  use  fac- 
tors such  as  future  use,  proximity  to  significant 
archaeological  sites,  and  environmental  consider- 
ations. (See  also  W90-10584)  (Lantz-PTT) 
W90- 10585 

USE  OF  HINDCAST  WAVE  DATA  FOR  ESTI- 
MATES OF  LONGSHORE  SEDIMENT  TRANS- 
PORT. 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

M.  B.  Gravens. 

IN:  Coastal  Water  Resources.   Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.   1988.   p  63-72,   5  tab,  9  ref,  append. 

Descriptors:  *Coastal  waters,  *Data  interpretation, 
♦Sediment  transport,  *Shore  protection,  *Tidal 
energy,  'Wave  action,  Energy,  Energy  conver- 
sion, Hydrologic  data  collections,  Longshore  cur- 
rents, Shallow  water,  Tidal  waves. 

Hindcast  wave  data  obtained  from  the  U.S.  Corps 
of  Engineer's  Wave  Information  Study  are  used  to 
obtain  estimates  of  potential  longshore  sediment 
transport  rates  under  the  assumptions  of  straight 
and  parallel  bottom  contours.  Wave  refraction  and 
shoaling  are  calculated  using  linear  wave  energy 
flux  for  wave  height.  A  shallow  water  wave  break- 
ing criterion  defines  wave  properties  at  the  breal 
point,  and  longshore  sediment  transport  rates  are 
calculated  by  means  of  the  energy  flux  method  of 
the  Shore  Protection  Manual.  In  this  study,  20  year 
hindcast  wave  data  from  the  Wave  Information 
Study  (WIS)  were  used  in  summary  statistical  form 
to  obtain  reliable  estimates  of  the  potential  gross 
and  net  littoral  drift  rates  from  a  regional  perspec- 
tive. Verification  of  the  shoreline  orientation  given 
by  WIS  is  recommended  because  the  method  is 
sensitive  to  this  angle.  WIS  Phase  III  stations 
should  be  plotted  on  a  small  scale  chart  to  verify 
the  shoreline  orientation,  and  a  statistically  repre- 
sentative number  of  wave  events  should  be  evalu- 
ated in  each  angle  band  considered.  Littoral  drift 
rates  obtained  from  gross  averages  of  the  existing 
wave  climate  could  be  on  the  order  of  100%  in 
error.  Regional  potential  longshore  sediment  trans- 
port rates  can  be  used  to  obtain  a  conservative 
estimate  of  the  longshore  transport  component  of  a 
sediment  budget  of  a  long  stretch  of  coast.  (See 
also  W90-10584)  (Lantz-PTT) 
W90- 10587 


SIMULATION    OF    DEBRIS    FLOWS    USING 
THE  HYDRAUX  MODEL. 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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ZINC    AND    COPPER    IN    SEDIMENTS    OF 
SOUTHERN  BOHAI  SEA. 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

For  primary  bibliographic  entry  see  Field  5B. 
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PRELIMINARY  STUDY  ON  THE  CLAY  MIN- 
ERALS IN  SEDIMENTS  FROM  ERHAI  LAKE. 

Nanjing  Institute  of  Geography  and  Limnology, 

Academia  Sinica,  China. 

L.  R.  Zhang. 

Oceanologia  et  Limnologia  Sinica,  Vol.  20,  No.  4, 

1989,  p  375-380,  4  fig,  2  tab,  5  ref. 

Descriptors:  'Clay  minerals,  'Deposition,  "Lake 
sediments,  *Lakes,  Chlorite,  Erhai  Lake,  Illite,  Ka- 
olinite,  Montmorillonite,  Sediment  distribution, 
Sedimentation,  X-ray  diffraction. 

Erhai  Lake,  located  in  Yunnan  Province,  China,  is 
fault-bounded  with  an  area  of  248.99  square  kilo- 
meters, a  maximum  depth  of  20.4  meters  and  a 
mean  depth  of  10.167  meters.  X-ray  diffraction 
analysis  of  67  samples  shows  that  the  main  clay 
minerals  in  sediments  at  Erhai  Lake  are  montmoril- 
lonite, illite,  kaolinite  and  chlorite.  The  distribution 
of  minerals  shows  that  individual  facies  have  their 
own  clay  minerals.  The  chlorite  in  deposits  belong- 
ing to  fan-deltaic  front  facies  in  the  west  lake 
bottom  is  predominately  clay  mineral  because  of 
the  favorable  conditions  for  chlorite  preservation 
such  as  the  proximity  of  the  mineral  source  and 
higher  sedimentary  rates.  In  contrast,  the  sedimen- 
tary environment  and  the  properties  of  clay  materi- 
als cause  the  deposits  with  the  finest  grain  size  in 
the  deep  water  area  of  the  lake  to  contain  abundant 
montmorillonite.  (Author's  abstract) 
W90-10710 

SEPARATION  AND  DETERMINATION  OF 
POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  MARINE  SEDIMENTS. 

Institute    of   Marine    Environmental    Protection, 

Dalian  (China). 

For  primary  bibliographic  entry  see  Field  5A. 
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HYDRODYNAMIC  CHARACTERISTICS  OF  A 
TIDAL  FLAT  WITH  HEAVY  SEDIMENTA- 
TION (CARACTERISTIQUES  HYDRODYNA- 
MIQUES  D'UN  ESTRAN  A  FORTE  SEDIMEN- 
TATION). 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-10712 


CHEMISTRY  OF  URANIUM,  THORIUM,  AND 
RADIUM  ISOTOPES  IN  THE  GANGA-BRAH- 
MAPUTRA  RIVER  SYSTEM:  WEATHERING 
PROCESSES  AND  FLUXES  IN  THE  BAY  OF 
BENGAL. 

Physical  Research  Lab.,  Ahmedabad  (India). 
For  primary  bibliographic  entry  see  Field  2K. 
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210PB  AND  137CS  CHRONOLOGY  OF  SEDI- 
MENTS FROM  SMALL,  SHALLOW  ARCTIC 
LAKES. 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 

Lakes  Studies. 

M.  H.  Hermanson. 

Geochimica   et   Cosmochimica   Acta   GCACAK., 

Vol.  54,  No.  5,  p  1443-1451,  May  1990.  10  fig,  2 

tab,  50  ref. 

Descriptors:  'Arctic  zone,  "Cesium,  'Hudson  Bay, 
•Lakes,  'Lead,  'Paleolimnology,  'Radioactive 
dating,  'Sediment  chemistry,  'Sedimentation  rates, 
'Sedimentology,  Analytical  methods,  Canada, 
Cores,  Iced  lakes,  Radionuclides,  Wastewater  dis- 
posal, Wastewater  oxidation,  Water  chemistry. 

Arctic  environmental  conditions  present  special 
difficulties  with  the  use  of  nuclides  Pb210  and 
Csl37  for  measuring  lake  sediment  chronology. 
Fluxes  of  these  nuclides  are  lower  in  the  Arctic 
than  in  mid-latitudes,  shortening  the  history  that 
can  be  resolved.  Ice  prevents  atmospheric  input  of 
nuclides  to  sediment  during  much  of  the  year  and 
can  cause  redistribution  of  sediment  in  shallow 
lakes.  Results  from  analyses  of  seven  sediment 
cores  from  two  lakes  on  the  Belcher  Islands  in 


southeastern  Hudson  Bay  show  that  sediment  re- 
distribution by  ice  is  a  major  process  in  one  of  the 
lakes.  In  order  to  measure  an  undisturbed  sedimen- 
tation rate,  it  is  necessary  that  a  total  input  or  flux 
of  Csl35  and  Pb210  be  measured  or  estimated. 
Total  unsupported  Pb210  in  the  area,  14.8  dpm/ 
square  cm,  is  the  average  of  measurements  in  three 
cores  from  two  lakes  that  have  consistent  total 
Csl37  inventories  closest  to  the  estimated  Csl37 
flux.  Cores  from  undisturbed  sites  have  slower 
sedimentation  rates,  and  Csl37  appears  in  layers 
dated  before  the  early  1950s  when  it  would  have 
first  appeared  in  sediment.  Csl37  cannot  be  used 
for  chronological  evaluation  of  these  cores.  Mixing 
of  surface  sediment  layers  and  lower  dating  resolu- 
tion than  in  other  cores  are  responsible  for  the 
apparent  downward  movement  of  this  nuclide. 
Pb210  measurements  of  undisturbed  sedimentation 
rates  in  the  lakes  range  from  0.0044  to  0.0180  g/ 
square  cm/a.  The  sedimentation  rate  in  a  lake  used 
for  raw  sewage  oxidation  doubled  after  the  begin- 
ning of  sewage  input.  Rates  at  sites  where  sediment 
is  redistributed  range  from  0.0259  to  0.0309  g/ 
square  cm/a  with  similarly  higher  total  Csl37  and 
unsupported  Pb210  values.  Dates  of  sediment 
layers  measured  using  the  constant  rate  of  supply 
model  are  verified  by  Pb210  profile  discontinuities 
corresponding  to  major  storms  in  1958  and  in  1940. 
(Author's  abstract) 
W90-10743 


PALEOENVIRONMENTAL  IMPLICATIONS 
OF  MAGNETIC  MEASUREMENTS  ON  SEDI- 
MENT CORE  FROM  KUNMING  BASIN, 
SOUTHWEST  CHINA. 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
L.  Yu,  F.  Oldfield,  Y.  Wu,  S.  Zhang,  and  J.  Xiao. 
Journal  of  Paleolimnology  JOUPE8,  Vol.  3,  No.  2, 
p  95-111,    1990.  7  fig,   1  tab,   17  ref,  2  append. 

Descriptors:  'China,  'Climatic  changes,  'Lake 
sediments,  'Magnetic  studies,  'Paleoclimatology, 
•Paleohydrology,  'Paleolimnology,  'Sediment 
analysis,  Classification,  Dianchi  Lake,  Lithology, 
Organic  matter,  Particle  size. 

Mineral  magnetic  measurements  on  a  long  sedi- 
ment core  from  Dianchi  Lake,  Southwest  China 
were  used  for  sediment  stratigraphy,  for  bulk  litho- 
logical  classification,  and  detailed  particle-size- 
based  characterization.  These  results  are  set  along- 
side those  derived  from  geochemical,  granule-me- 
tric and  pollen  analyses  to  reconstruct  the  environ- 
mental processes  recorded  in  the  radiocarbon 
dated  sediment  column.  It  is  suggested  that  the 
variations  of  magnetic  properties  in  the  sediment 
core  are  mainly  the  result  of  changes  in  particle 
size  constitution  or  organic  content,  implying  shifts 
in  the  sedimentary  environment.  Three  distinctive 
stratigraphic  horizons,  with  several  subdivisions, 
have  been  identified  on  the  basis  of  the  magnetic 
measurements.  They  are  coincident  with  the  pollen 
assemblage  zones,  indicating  the  different  climatic 
periods  in  the  Kunming  Basin  since  late  Pleisto- 
cene times.  This  paper  proposes  that  a  major  shift 
in  sedimentation,  from  lake  to  reedswamp,  oc- 
curred in  approximately  10,000-12,000  BP,  in  re- 
sponse to  climatic  change.  (Author's  abstract) 
W90- 10792 


MAGNETIC  SUSCEPTIBILITY  IN  SEDIMENT 
RECORDS  OF  LAKE  ADRAN,  EASTERN 
SWEDEN:  CORRELATION  AMONG  CORES 
AND  INTERPRETATION. 

Lund  Univ.  (Sweden).  Dept.  of  Quaternary  Geolo- 
gy. 

P.  Sandgren,  J.  Risberg,  and  R.  Thompson. 
Journal  of  Paleolimnology  JOUPE8,  Vol.  3,  No.  2, 
p  129-141,  1990.  7  fig,  2  tab,  39  ref. 

Descriptors:  'Data  interpretation,  'Lake  Adran, 
'Lake  sediments,  'Limnology,  'Magnetic  studies, 
'Paleohydrology,  'Paleolimnology,  'Sediment 
analysis,  'Sweden,  Baltic  Sea,  Carbon  radioiso- 
topes, Diatoms,  Palynology,  Water  level  fluctua- 
tions. 

Magnetic  susceptibility  was  used  to  test  the  repre- 
sentativity  of  the  lithostratigraphy  of  a  master  sedi- 
ment sequence  from  Lake  Adran,  eastern  Sweden. 
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Five  further  sediment  cores  from  the  same  lake 
were  correlated  and  compared  with  the  master 
sequence  using  magnetic  susceptibility  records. 
Mineral  magnetic  correlations  are  generally  based 
on  matching  prominent  susceptibility  features  but 
may  be  significantly  improved  by  using  slot  se- 
quence analyses.  The  result  of  these  analyses  show 
that  the  sediment  in  the  Lake  Adran  master  se- 
quence can  be  considered  representative  for  the 
basin.  The  variations  in  the  magnetic  susceptibility 
in  relation  to  pollen  and  diatom  analyses  also  seem 
to  reflect  water  level  changes  and  shore  displace- 
ment in  the  Baltic  between  9900  14-C  years  B.P. 
and  the  isolation  at  5900  14-C  years  B.P.  The  first 
emergence  of  scattered  non-vegetated  islands  is 
characterized  by  high  susceptibility  values.  Along 
with  a  continuous  water  lowering  and  the  develop- 
ment of  the  vegetation  during  the  Ancylus  fresh 
water  stage,  susceptibility  values  gradually  de- 
crease. A  rapid  phase  of  the  Ancylus  regression 
between  9200  and  9000  14C  years  B.P.  is  seen  as  an 
increase  in  magnetic  susceptibility.  During  the  fol- 
lowing Baltic  brackish  water  stage,  the  Litorina 
stage,  susceptibility  values  are  at  their  lowest,  fol- 
lowed by  higher  values  at  the  isolation  from  the 
Baltic  with  a  maximum  around  5000  14C  years 
B.P.  (Author's  abstract) 
W90- 10794 


SPATIAL  PATTERN  OF  RECENT  SEDIMENT 
AND  DIATOM  ACCUMULATION  IN  A 
SMALL,  MONOMICTIC,  EUTROPHIC  LAKE. 

University  Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

N.  J.  Anderson. 

Journal  of  Paleolimnology  JOUPE8,  Vol.  3,  No.  2, 

p  143-160,  1990.  7  fig,  2  tab,  54  ref. 

Descriptors:  'Diatoms,  *Eutrophic  lakes,  *Lake 
sediments,  *Limnology,  *Paleolimnology,  'Sedi- 
mentation,  'Spatial  distribution,  Inflow,  Ireland, 
Lead  radioisotopes,  Macrophytes,  Sediment  analy- 
sis, Sedimentation  rates. 

Spatial  variability  of  sediment  and  diatom  deposi- 
tion was  assessed  in  a  small  monomictic,  eutrophic 
lake  in  Northern  Ireland  (Lough  Augher,  Co. 
Tyrone)  using  measurements  from  17  sediment 
cores.  Loss-on-ignition  profiles  in  water  depths  > 
6  m  showed  good  repeatability,  while  littoral  cores 
were  more  variable  with  localized  profiles.  Dry 
mass  accumulation  rates,  derived  by  biostratigra- 
phic  correlation  to  a  210-Pb  dated  master  core, 
were  variable  and  not  correlated  with  water  depth. 
Basin  mean  dry  mass  accumulation  rate  was  0.068 
g/sq  cm/yr  (range  0.036-0.09)  prior  to  1900,  and 
0.19  g/sq  cm/yr  (range  0.11-0.3)  after  1974.  Post- 
1940  cumulative  fluxes  were  estimated  for  dry 
mass  (range  3.49-9.16  g/sq  cm)  and  diatoms  (range 
16.9-113.8  c  10,000,000  frustules/sq  cm).  Cumula- 
tive dry  mass  was  inversely  correlated  (r  =  -0.64) 
with  distance  from  the  inflow,  indicating  its  local- 
ized influence.  No  variable  was  correlated  with 
water  depth  except  frustules  of  planktonic  diatoms 
(r  =  0.66).  However,  high  cumulative  fluxes  of 
diatoms  and  dry  mass  away  from  the  inflow  sug- 
gest that  the  expansion  of  the  littoral  macrophyte 
community  may  be  responsible  for  decreased  resu- 
spension  in  shallow  water,  and  together  with  in- 
creased sediment  trapping,  has  enhanced  sediment 
accumulation  in  shallow  water  over  recent  time 
periods.  (Author's  abstract) 
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DRAINAGE  DITCH  EROSION  HISTORY  AS 
RECORDED  IN  THE  VARVED  SEDIMENT  OF 
A  SMALL  LAKE  IN  EAST  FINLAND. 

National  Board  of  Waters  and  Environment,  Mik- 

keli  (Finland).  Mikkeli  District  Office. 

O.  Sandman,  A.  Lichu,  and  H.  Simola. 

Journal  of  Paleolimnology  JOUPE8,  Vol.  3,  No.  2, 

p  161-169,  1990.  4  fig,  2  tab,  35  ref.  Academy  of 

Finland,  Research  Council  for  the  Environmental 

Sciences  Grant  06/084. 

Descriptors:  'Erosion,  *Eutrophication,  'History, 
'Lake  sediments,  'Paleolimnology,  'Sediment 
analysis,  'Stratigraphy,  'Water  pollution  sources, 
Air  pollution,  Cesium  radioisotopes,  Diatoms,  Fin- 
land, Heavy  metals,  Lake  Heinalampi,  Land  use, 
Lead  radioisotopes,  Mercury,  Silt,  Water  resources 
development,  Zinc. 


Short  core  stratigraphy  of  total  N,  P,  Zn,  Hg  and 
diatoms  were  investigated  in  the  varied  sediment 
of  Lake  Heinalampi,  a  small  8  m  deep  pond  in  East 
Finland.  The  sediment  has  recently  changed  from 
organic  mud  to  minerogenic  silt.  The  presence  of 
varved  sediment  offers  independent  control  for 
210-Pb  and  137-Cs  dates  and  these  are  in  good 
agreement:  the  sediment  quality  initially  changed 
around  the  year  1930  due  to  increased  field  ero- 
sion, and  the  inflow  of  mineral  matter  was  further 
increased  by  ditching  of  paludified  forests  in  1980. 
Diatom  analysis  reveals  that  eutrophication  has 
occurred  before  and  concurrent  with  the  sedimen- 
tary change.  A  slight  increase  in  both  Zn  and  Hg 
starts  in  the  19th  century;  earlier  for  Zn  than  for 
Hg.  Beside  atmospheric  deposition,  local  anthropo- 
genic sources  of  Zn  may  be  significant  in  inhabited 
catchments.  High  concentrations  of  Hg  often 
appear  to  coincide  with  manipulations  of  hydrolo- 
gy-reservoir construction,  forest  or  peat  ditching, 
and/or  water  level  regulation  of  lakes.  The  dura- 
tion of  catchment  disturbance  due  to  a  single  drain- 
age operation  is  usually  not  more  than  a  few  years, 
as  recorded  in  the  sediment  of  Heinalampi.  As  it  is, 
however,  the  drainage  measures  have  to  be  regu- 
larly repeated  to  be  effective.  Therefore,  the  lim- 
nological  changes  due  to  manmade  drainage  oper- 
ations must  in  many  cases  be  considered  as  perma- 
nent. (Lantz-PTT) 
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QUANTITATIVE  METHOD  FOR  DETERMI- 
NATION OF  TRACE  METAL  CONCENTRA- 
TIONS IN  SEDIMENTARY  PYRJTE. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2K. 
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COMBINED  REMOVAL  OF  SEDIMENTS 
FROM  THE  CHIRYURT  RESERVOIR. 

A.  S.  Vorob'ev,  Z.  A.  Magomedov,  and  A.  A. 

Onishchenko. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.   8,  p  467-470,   February   1990.  2  fig,   3  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No  8,  pp  34-37,  August  1989. 

Descriptors:  'Chiryurt  Reservoir,  'Dredging, 
'Flushing,  'Reservoir  operation,  'Reservoir  sedi- 
ments, 'Sediment  control,  Economic  aspects,  Flow 
rates,  Sediment  load,  Sedimentation,  Translations. 

The  Chiryurt  Reservoir  on  the  Sulak  River,  put 
into  operation  in  1961,  had  an  original  total  storage 
of  98  million  cu  m,  and  a  useful  storage  of  9  million 
cu  m.  During  the  next  7  years  it  was  subjected  to 
considerable  silting,  as  a  result  of  which  its  storage 
decreased  to  1.5  million  cu  m.  After  conducting  a 
series  of  hydraulic  flushings,  it  was  possible  to 
partially  remove  the  deposited  sediments.  Since 
1985  the  sediments  have  been  being  removed  by 
means  of  a  ZGM-1-350-A  dredge  with  a  sediment 
capacity  of  145  cu  m/hr  along  with  hydraulic 
flushing.  Pilot  channels  (cuts)  are  made  in  the 
sediment  deposits  to  be  removed  by  dredging. 
They  are  made  curvilinear  with  the  concave  side 
facing  the  deposits  to  be  washed  away.  The  width 
of  the  cut  is  10-20  m  (based  on  working  conditions) 
with  the  depth  allowing  for  the  passage  of  the 
flusing  flow  as  the  pool  leve  decreases.  The  start 
and  end  of  the  cut  should  extend  into  the  channel 
part  of  the  reservoir.  Under  these  conditions,  two 
factors  having  a  positive  effect  on  the  removal  of 
sediments  by  flushing:  (1)  at  the  place  along  the 
reservoir  where  the  cut  (or  system  of  cuts)  is 
located,  there  will  be  an  increase  of  the  cross- 
sectional  area  and,  consequently,  some  decrease  in 
water  level;  and  (2)  passing  through  the  cut,  the 
flow  will  erode  the  sediment  deposits  along  the 
length  of  its  concave  part  and  transport  them  to 
the  main  channel,  with  a  further  discharge  into  the 
lower  pool.  In  the  Chiryurt  Reservoir,  the  cuts 
allowed  the  intense  passage  of  sediment  deposits 
washed  from  upstream  stretches  of  the  reservoir. 
In  the  cut  itself,  or  in  the  immediate  vicinity  of  its 
outlet,  13,000  cu  m  of  sediments  was  deposited;  the 
remainder  was  discharged  by  the  through-flow 
into  the  downstream  pool.  The  cut  made  was  not 
curvilinear  in  plan  as  was  intended.  Therefore  the 
intensive  erosion  expected  by  the  flow  did  not 


occur.  An  increase  in  the  cross-sectional  area  of 
the  reservoir  due  to  the  cut  lead  to  some  decrease 
in  the  level  of  the  flushing  flow  in  the  main  chan- 
nel, increasing  its  slope  on  the  upstream  stretch  of 
the  reservoir,  and  increasing  the  flow  velocity  and 
effectiveness  of  erosion  of  the  sediments.  Gradual 
erosion  of  the  island  of  sediment  deposits  was 
observed  during  the  flushing  and  subsequent  oper- 
ation of  the  reservoir.  (Brunone-PTT) 
W90-10811 


HISTORY  OF  HEAVY  METAL  POLLUTION 
IN  FINLAND  AS  RECORDED  BY  LAKE  SEDI- 
MENTS. 

National  Board  of  Waters,  Helsinki  (Finland). 
Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10834 


EVALUATION  OF  TRACE  METAL  DEPOSI- 
TION HISTORY  AND  POTENTIAL  ELEMENT 
MOBILITY  IN  SELECTED  CORE  SAMPLES 
FROM  PEAT  AND  WETLAND  ECOSYSTEMS. 

Pittsburgh  Univ.,  PA.  Dept.  of  Radiation  Health. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10835 


EFFECTS  OF  PH  ON  THE  ACCUMULATION 
AND  REDISTRIBUTION  OF  METALS  IN  A 
POLLUTED  STREAM  BED  SEDIMENT. 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 
Environmental  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10836 


SEASONAL  TRENDS  OF  COPPER  SEDIMEN- 
TATION IN  LAKE  ORTA  (ITALY). 

Istituto  di  Ricerca  sulle  Acque,  Brugherio  (Italy). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10837 


SEDIMENTARY  TRACE  METALS  IN  LAKES 
IN  IBADAN,  NIGERIA. 

Ibadan  Univ.  (Nigeria).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 10838 


VERTICAL  DISTRIBUTION  OF  URANIUM 
MILL  TAILINGS  CONTAMINANTS  EM  LANG- 
LEY  BAY,  LAKE  ATHABASCA  SEDEMENTS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10839 


SPATIAL  DISTRIBUTION  PATTERNS  OF 
METALS  IN  THE  SURFACE  SEDIMENTS  OF 
LAKE  ORTA  (ITALY). 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10841 


CONTRASTING  BEHAVIOUR  OF  MANGA- 
NESE IN  THE  SURFICIAL  SEDIMENTS  OF 
THIRTEEN  SOUTH-CENTRAL  ONTARIO 
LAKES. 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10842 


ELEMENTAL  ANALYSIS  OF  LAKE  SEDI- 
MENT FROM  SUDBURY,  CANADA,  USENG 
PARTICLE-INDUCED  X-RAY  EMISSION. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10843 


NICKEL   DIAGENESIS   AND   PARTITIONING 
IN  LAKE  SEDIMENTS. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
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For  primary  bibliographic  entry  see  Field  5B. 
iV90- 10844 

STUDIES  ON  REDISTRIBUTION  DURING 
IHE  ANALYTICAL  FRACTIONATION  OF 
METALS  IN  SEDIMENTS. 

Queen's    Univ.,    Kingston    (Ontario).    Dept.    ot 

Chemistry. 

For  primary  bibliographic  entry  see  Field  3A. 

W90- 10845 

INFLUENCE  OF  ACIDIFICATION  ON  METAL 
FLUXES  IN  SWEDISH  FOREST  LAKES. 

National  Swedish  Environment  Protection  Board, 

Solna.  Trace  Metal  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10851 

CADMIUM-133M  IN  THE  WATER  SEDI- 
MENTS, AND  ADJACENT  SOILS  OF  LAKE 
MICHIGAN. 

Clemson  Univ.,  SC.  Dept.  of  Chemistry 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10856 

COLLOIDAL  IRON  OXYHYDROXY-PHOS- 
PHATE  THE  SIZING  AND  MORPHOLOGY 
OF  AN  AMORPHOUS  SPECIES  IN  RELATION 
TO  PARTITIONING  PHENOMENA. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  2K. 
W90- 10859 

CONSIDERATION  OF  FLUVIAL  HYDRAU- 
LICS IN  CREATING  WETLANDS. 

Gonzaga  Univ.,  Spokane,  WA.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 10942 


NUMERICAL  MODEL  OF  THE  EFFECTS  OF 
PROPELLER  WASH  AND  SHIP-INDUCED 
WAVES  FROM  COMMERCIAL  NAVIGATION 
IN  AN  EXTENDED  NAVIGATION  SEASON  ON 
EROSION,  SEDIMENTATION,  AND  WATER 
QUALITY  IN  THE  GREAT  LAKES  CONNECT- 
ING CHANNELS  AND  HARBORS. 
A.  B.  Hochstein,  and  C.  E.  Adams. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A205  962. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
September  1986.  44p,  15  fig,  7  tab,  17  ref. 

Descriptors:  •Environmental  effects,  'Erosion, 
•Great  Lakes,  'Mathematical  models,  'Naviga- 
tion, 'Sedimentation,  'Water  quality,  Channel  im- 
provement, Computer  programs,  Flow  velocity, 
Model  studies,  Navigation  channels,  River  flow, 
Ships. 

Forces  generated  over  and  above  the  natural 
forces  created  by  fluid  flow  in  channels  stem  from 
ship  traffic  in  river  channels.  When  the  magnitude 
is  sufficient,  these  forces  can  have  an  adverse 
impact  on  the  natural  river  flow  environment.  Pro- 
peller jet  and  displacement  or  backwater  flow  ve- 
locities, ship  waves  and  'drawdown'  effects  all 
contribute  in  part  to  development  of  these  forces. 
In  order  to  plan  for  improvement  and  optimum  use 
of  waterways,  it  is  necessary  to  estimate  the  magni- 
tude of  these  forces  and  the  resulting  environmen- 
tal effects,  especially  channel  bed  erosion  rates  and 
the  increase  of  suspended  solids.  The  effects  of 
propeller  jet  and  backwater  velocities  and  ship- 
induced  waves  were  studied  by  creating  a  mathe- 
matical model.  Predictive  equations  based  on  a 
combination  of  theory  and  observations  have  been 
developed  for  estimating  the  unknown  quantities. 
Equations  are  used  to  model  forces  created  by 
vessels  transiting  harbors  and  connecting  channels 
of  the  Great  Lakes.  The  mathematical  model  has 
been  computerized  in  FORTRAN  77  code  for 
real-time  execution  on  an  IBM-PC/AT  computer 
or  compatible  machine  with  at  least  10  Mb  RAM. 
The  principal  objective  of  the  computer  model  is 
to  permit  an  assessment  of  the  environmental  ef- 


fects of  vessel  operation  in  an  extended  navigation 
season  when  ice  cover  is  present.  (Author's  ab- 
stract) 
W90-11088 

TRENDS  IN  GOVERNMENT  CONTROL  OF 
EROSION  AND  SEDIMENTATION  IN  URBAN 
DEVELOPMENT.  .     , 

Texas  Tech  Univ.,  Lubbock.  Coll.  of  Agricultural 

Sciences. 

For   primary   bibliographic   entry   see   Field   4D. 

W90-11148 

DELIVERY  OF  SEDIMENT  AND  POLLUT- 
ANTS FROM  NONPOINT  SOURCES:  A 
WATER  QUALITY  PERSPECTIVE. 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3B. 

W90-11151 

NOMOGRAPHS  AND  SOFTWARE  FOR  FIELD 
AND  BANK  EROSION. 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
W  T.  Dickinson,  R.  P.  Rudra,  and  G.  J.  Wall. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  44,  No.  6,  p  596-600,  November/December 
1989.  4  fig,  4  tab,  9  ref. 

Descriptors:  'Bank  erosion,  'Computer  programs, 
'Nomographs,  'Soil  erosion,  Data  interpretation, 
Microcomputers,  Rill  erosion,  Sedimentation, 
Sheet  erosion,  Soil  conservation,  Soil  management, 
Soil  stabilization,   Stream  banks,  Stream  erosion. 

There  are  numerous  resource  materials  available 
for  the  planning,  design,  and  installation  of  conser- 
vation measures.  However,  there  is  also  a  need  for 
simpler,   more   convenient   tools   for   identifying, 
clarifying,   and   resolving   soil   erosion   problems. 
Three  simple  resource  tools  include  (1)  a  nomo- 
graph and  (2)  a  microcomputer  software  package 
for  field  erosion  problems  and  (3)  a  nomograph  for 
streambank  erosion  situations.  The  field  soil-ero- 
sion nomograph  was  developed  to  evaluate  the 
average  annual  soil  loss  expected  for  a  selected  set 
of  field  conditions.  The  nomograph  may  also  be 
used  to  evaluate  the  relative  effectiveness  of  alter- 
native remedial  measures.  An  extension  aid  compa- 
rable to  the  field  erosion  nomograph  but  suited  to 
microcomputer  applications  is  the  Tutorial  Pro- 
gram for  Estimation  of  Soil  Losses  by  Sheet  and 
Rill  Erosion.  This  computer-aided  instruction/ex- 
tension   package    facilitates    familiarization    with 
basic  concepts  of  sheet  and  rill  erosion  and  with 
alternative  soil  conservation  practices.  A  third  no- 
mograph  has   also   been   developed    to   evaluate 
streambank  erosion  sites  in  agricultural  areas.  Bank 
recession  rates  are  functionally  related  to  the  sus- 
ceptibility of  the  bank  soil  material  to  erosion,  the 
nature  of  the  agricultural  activity  in  the  vicinity  ot 
the  bank,  and  a  characteristic  associated  with  the 
hydraulic  shear  forces  of  the  streamfW  While 
the  streambank  erosion  data  set  is  comprehensive, 
the  equation  and  its  nomograph  offer  only  esti- 
mates and  it  is  recommended  that  the  nomograph 
be  used  for  qualitative  assessment  only.  (Korn- 
PTT) 
W90-11153 


RELATIVE  SOURCE  CONTRIBUTIONS  OF 
SEDIMENT  IN  A  SURFACE  COAL  MINED 
BASIN  OF  MARYLAND.  •       . 

National  Oceanic  and  Atmosphenc  Administra- 
tion, Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-11154 


Descriptors:  'Sediment  yield,  'Soil  conservation, 
'Soil  erosion,  Channel  erosion,  Crop  production, 
Cultivation,  Mathematical  models,  Model  studies, 
Project  planning,  Sediment  erosion,  Sediment 
transport,  Standards,  Suspended  sediments,  Vege- 
tation effects,  Wind  erosion. 

The  Subcommission  C,  Soil  Conservation  and  En- 
vironment, of  the  International  Society  of  Soil 
Science  has  attempted  to  standardize  erosion  re- 
search methodology  by  drawing  on  the  work  o 
scientists  from  diverse  ecological  and  geographical 
regions.  The  compilation  of  their  work  is  presented 
in  ten  chapters.  In  the  first  chapter  addresses  the 
issues  of  evaluating  soil  erosion  problems  with 
unstandardized  methodologies  and  of  data  preci- 
sion and  reliability  are  addressed.  Chapters  2 
through  9  deal  with  methodologies  involved  in  the 
laboratory,  field  runoff  plots,  and  large  nver 
basins;  the  design  and  use  of  rainfall  simulators; 
modeling  soil  erosion  processes;  methods  of  moni- 
toring erodibility  and  erosivity  and  of  the  canopy 
cover-  and  assessing  the  impact  of  erosion  on  pro- 
ductivity. The  last  chapter  discusses  wind  erosion 
and  available  techniques  to  measure  and  predict  its 
magnitude.  (See  W90-11306  thru  W90-11331) 
(Geiger-PTT) 
W90- 11306 

SOIL  EROSION  BY  WIND  AND  WATER: 
PROBLEMS  AND  PROSPECTS. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
R.  Lai. 

IN:  Soil  Erosion  Research  Methods.  Winrock 
International,  Arlington,  Virginia.  1988.  p  1-6.  1 
fig,  16  ref. 

Descriptors:  'Data  acquisition,  'Sampling,  'Sedi- 
ment load,  'Sediments,  'Soil  erosion,  'Suspended 
sediments,  Africa,  Data  collections,  Mapping, 
Runoff,  South  America,  Standards,  Yield. 

Soil  erosion  research  is  a  capital-intensive,   and 
time-consuming  exercise.  There  is  an  urgent  need 
for  standardizing  methodologies  to  increase  the 
reliability  and  accuracy  of  data  on  soil  erosion  and 
to  extend  record  duration  and  continuity.  Suspend- 
ed  sediment   yield   maps   for   Africa   and   South 
America  based  on  extrapolation  of  data  differ  both 
in  trend  and  in  sediment  yields  by  several  orders  of 
magnitude.  Field  assessments  of  soil  erosion  often 
involve  a  qualitative  evaluation  rather  than  a  quan- 
titative one.  Soil  movement  is  visually  judged  to  be 
none,  slight,  moderate,  or  severe.  Such  assessments 
are  of  little  use  because  slight  erosion  may  have 
severe  effects  on  crop  yields  in  a  marginal  soil, 
whereas  severe  erosion  may  have  little  effect  on 
crop  yields  in  a  deep,  fertile  soil.  Some  important 
considerations  for  collecting  samples  for  determin- 
ing suspended  sediment  and  bedload  measurements 
in  rivers  are  equipment  and  procedures  used  for 
sampling,  sampling  frequency,  sampling  location  in 
relation   to   river  bank,   depth   of  sampling,   and 
methods  of  data  calculation  and  analysis.  Empirical 
equations  developed  for  estimating  soil  erodibility 
may  produce  values  that  differ  by  a  factor  of  2  to 
5    Data  should  be  obtained  with  standard  equip- 
ment and  for  a  reasonable  length  of  time  to  provide 
long-term  trends  in  erosion.  Soil  erodibility  and 
detachability  are  time-dependent  functions.   Rain 
and  wind  erosivity  assessments  should  be  made 
based  on  long-term  trends  in  rainfall  or  wind  ve- 
locity. Since  the  sediment  load  in  rivers  is  subject 
to  seasonal  and  annual  fluctuations,  the  interannual 
variability  of  these  parameters  can  only  be  ascer- 
tained from  long-term  data  obtained  using  standard 
methods.  (See  also  W90-11306)  (Geiger-PTT) 
W90- 11307 


FLY  ASH  ERODIBILITY. 

Agricultural  Research  Service,  Kimberly,  ID.  Soil 

and  Water  Management  Research  Unit. 

For  primary  bibliographic  entry  see  Field  3b. 

W90-11155 

SOIL  EROSION  RESEARCH  METHODS. 

Winrock  International,  Arlington,  Virginia.   1988- 
244p.  Edited  by  R.  Lai. 


MEASURING  SEDIMENT  YIELD  FROM 
RIVER  BASINS. 

Exeter  Univ.  (England).  Dept.  of  Geography. 
D.  E.  Walling. 

IN:  Soil  Erosion  Research  Methods.  Winrock 
International,  Arlington,  Virginia.  1988.  p  39-73. 
12  fig,  5  tab,  106  ref. 

Descriptors:  'Data  acquisition,  'Erosion  rates, 
•Network  design,  'River  basins,  'Sampling,  »Sedi- 
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ment  erosion,   'Sediment   yield,   Lake  sediments, 
Monitoring,  River  sediments,  Turbidity. 

There  are  several  problems  with  using  sediment 
yield  data  to  provide  meaningful  information  about 
on-site  rates  of  erosion  and  soil  loss  within  a  drain- 
age basin.  The  first  relates  to  the  processes  of 
sediment  delivery  interposed  between  on-site  ero- 
sion and  downstream  sediment  yields.  Only  a  frac- 
tion of  the  soil  eroded  within  a  drainage  basin 
reaches  the  basin  outlet  and  is  represented  in  the 
sediment  yield.  A  temporal  discontinuity  may  be 
involved  in  sediment  delivery.  The  sediment  trans- 
ported by  a  river  represents  material  derived  from 
a  variety  of  sources  other  than  upland  soil  erosion. 
Several  estimates  of  sediment  yield  may  be  avail- 
able from  existing  sources  as  a  result  of  the  use  of 
different  load  calculation  techniques  or  different 
periods  of  record.  Greater  problems  surround  the 
methods  used  to  assess  long-term  sediment  loads 
and  annual  sediment  yields  from  intermittent  meas- 
urements of  instantaneous  suspended  sediment 
load.  When  frequent  manual  samples  are  not  avail- 
able, the  interpolation  or  extrapolation  of  available 
concentration  data  must  be  derived  from  indirect 
load  calculation  procedures  which  may  also  con- 
tain uncertainties.  Many  commercial  samplers  are 
available  for  the  manual  sampling  of  suspended 
sediments.  In  designing  a  sampling  strategy  to  doc- 
ument the  continuous  record  of  sediment  concen- 
tration, careful  consideration  must  be  given  to  the 
likely  behavior  of  the  river  and  the  timing  of 
significant  concentration  fluctuations.  Where  sus- 
pended sediment  concentrations  in  a  river  fluctuate 
rapidly  over  time,  automatic  sampling  equipment 
and  devices  for  continuous  monitoring  of  sediment 
concentration  may  be  required  to  augment  or  re- 
place manual  sampling.  Two  major  types  of  auto- 
matic samplers  have  given  satisfactory  results:  op- 
tical turbidimeters  and  nuclear  gauges.  Reservoir 
sedimentation  surveys  assess  the  sediment  yield 
from  drainage  basins  that  discharge  into  reservoirs. 
Studies  of  sediment  properties  are  undertaken  to 
asses  the  role  of  sediments  in  the  transport  of 
nutrients  and  contaminants  in  nonpoint  pollution 
sources.  Lake  sedimentation  studies  may  illuminate 
the  environmental  history  of  the  upstream  drainage 
basin.  There  are  several  problems  involved  in  link- 
ing downstream  sediment  yield  to  upstream  rates 
of  soil  erosion  because  few  rigorous  guidelines 
exist  for  predicting  the  sediment  delivery  ratio  for 
a  specific  basin.  A  more  rigorous  approach  to 
defining  and  investigating  the  sediment  delivery 
characteristics  of  a  drainage  basin  is  provided  by 
the  sediment  budget  concept.  (See  also  W90-1 1306) 
(Geiger-PTT) 
W90- 11309 


RAINFALL  SIMULATORS  FOR  SOIL  CON- 
SERVATION RESEARCH. 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 
L.  D.  Meyer. 

IN:  Soil  Erosion  Research  Methods.  Winrock 
International,  Arlington,  Virginia.  1988.  p  75-95.  2 
fig,  19  ref. 

Descriptors:  "Instrumentation,  *Rainfall  simula- 
tors, "Simulated  rainfall,  "Soil  conservation,  "Soil 
erosion,  Data  interpretation,  Design  criteria,  Simu- 
lation analysis. 

Rainfall  simulators  are  research  tools  designed  to 
apply  water  in  a  form  similar  to  natural  rainstorms 
in  many  types  of  soil  erosion  and  hydrologic  ex- 
periments. Simulated  rainfall  is  more  rapid,  more 
efficient,  more  controlled,  and  more  adaptable  than 
natural  rainfall  research.  Rainfall  simulators  are 
expensive  to  construct  and  operate.  The  major 
types  of  rainfall  simulators  can  be  grouped  into 
those  that  use  nozzles  from  which  water  is  forced 
at  a  significant  velocity  by  pressure  and  those 
where  drops  form  and  fall  from  a  tip  starting  at 
essentially  zero  velocity.  Several  rainfall  simulators 
have  been  designed  for  use  on  field  plots  that  are 
similar  in  size  to  those  used  for  natural  rainfall 
studies  of  runoff  and  erosion.  These  include  the 
rainulator,  the  rotating-boom  rainfall  simulator,  the 
programmable  rainfall  simulator,  Kentucky  rainfall 
simulator,  the  Colorado  State  University  RREF 
rainfall  simulator,  and  sprinkler  irrigation  equip- 
ment. Other  rainfall  simulators  that  have  been  de- 


signed primarily  for  research  on  small  field  plots  of 
about  1  sq  m  or  for  laboratory  studies  include  the 
Purdue  sprinkling  infiltrometer,  the  rotating-disk 
rainfall  simulator,  and  the  intertill  rainfall  simula- 
tor. Associated  equipment  of  rainfall  simulators 
includes  pumps,  hoses,  and  water  supply  equip- 
ment, runoff  equipment,  plot  borders,  and  rain 
application  measurement  instruments.  The  primary 
result  from  studies  using  simulated  rainfall  is  a 
relative  comparison  of  the  treatments  during  an 
intense,  simulated  rainstorm  or  series  of  rainstorms. 
Researchers  must  weigh  carefully  both  the  benefits 
to  be  derived  from  the  use  of  rainfall  simulators 
and  the  problems  that  the  use  of  rainfall  simulators 
may  cause.  (See  also  W90- 11306)  (Geiger-PTT) 
W90-11310 


MODELING  SOIL  EROSION  AND  SEDIMENT 
YIELD. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

G.  R.  Foster. 

IN:    Soil    Erosion    Research    Methods.    Winrock 

International,  Arlington,  Virginia.  1988.  p  97-117. 

2  fig,  2  tab,  53  ref. 

Descriptors:  "Erosion  control,  "Mathematical 
models,  "Model  studies,  "Sediment  transport, 
"Sediment  yield,  "Soil  erosion,  Channel  erosion, 
Computer  models,  Cropland,  Gully  erosion,  Land 
use,  Rill  erosion,  Sheet  erosion,  Soil  management. 

A  variety  of  erosion  prediction  methods  are  avail- 
able for  performing  different  tasks.  Researchers 
must  consider  the  major  factors  of  climate,  soil, 
topography,  and  land  use  in  predicting  erosion.  Of 
these  factors,  land  use  is  the  easiest  for  the  farmers 
to  manipulate  modify  the  amount  of  soil  erosion. 
Within  land  use,  vegetative  cover,  tillage  practices, 
management,  and  supporting  conservation  prac- 
tices can  be  modified.  Worldwide,  the  most  widely 
used  prediction  equation  for  average  annual  sheet 
and  rill  erosion  is  the  universal  soil  loss  equation 
(USLE).  Improvements  are  being  made  to  the 
USLE  to  incorporate  recent  research  data  into  the 
equation,  especially  for  conservation  tillage  and 
rangelands,  and  to  extend  its  applicability  to  cli- 
mate regions  and  land  use  conditions  beyond  the 
U.S.  cropland  east  of  the  Rocky  Mountains.  Sedi- 
ment yield  may  be  estimated  by  multiplying  the 
USLE  by  a  sediment  delivery  ratio.  Scientists  fre- 
quently use  a  runoff  erosivity  factor  involving 
runoff  variables  for  the  erosivity  factor  in  the 
USLE  to  estimate  sediment  yield  on  a  storm-by- 
storm  basis.  Erosion  and  sediment  yield  prediction 
methods  can  also  be  based  on  the  fundamental 
concept  that  sediment  yield  is  determined  by  either 
the  amount  of  sediment  made  available  by  detach- 
ment processes  or  by  the  transport  capacity  of  the 
runoff.  The  CREAMS  model  is  often  used  for 
predicting  concentrated  flow.  Most  estimates  of 
gully  erosion  are  based  on  field  monitoring.  Future 
erosion  prediction  methods  will  emphasize  funda- 
mental and  hydrologically  based  concepts  and 
make  use  of  computer  technology.  The  EPIC 
(Erosion  Productivity  Impact  Calculator)  is  an 
elaborate,  process-oriented  model  that  estimates 
crop  yield  reductions  due  to  erosion.  Researchers 
must  judge  a  prediction  method's  validity  for  each 
given  application  and  must  consider  time,  money, 
personnel,  and  facilities  when  developing  erosion 
prediction  methods.  Soil  conservationists  working 
with  farmers  have  used  the  USLE  extensively  to 
guide  their  choice  of  conservation  practices  par- 
ticularly suited  to  specific  field.  CREAMS  is  ap- 
plied to  a  representative  watershed  of  about  5  ha 
within  a  field  to  model  several  management  alter- 
natives by  computer.  The  PI  model  is  used  to 
guide  choice  of  soil  loss  tolerance  values  required 
to  maintain  productivity  and  to  estimate  yield  loss 
caused  by  erosion.  The  EPIC  is  a  physically  based 
model  for  computing  productivity  losses  due  to 
erosion  at  a  specific  site.  (See  also  W90-11306) 
(Geiger-PTT) 
W90-11311 


RESEARCH  PROGRESS  ON  SOIL  EROSION 
PROCESSES  AND  A  BASIS  FOR  SOIL  CON- 
SERVATION PRACTICES. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 


C.  W.  Rose. 

IN:  Soil  Erosion  Research  Methods.  Winrock 
International,  Arlington,  Virginia.  1988.  p  119-139. 
8  fig,  1 1  ref,  append. 

Descriptors:  "Erosion  control,  "Mathematical 
models,  "Model  studies,  "Sediment  transport,  "Soil 
erosion,  Cropland,  Runoff,  Soil  conservation. 

There  are  practical  reasons  for  moving  from  ero- 
sion models  that  summarize  a  large  base  of  experi- 
mental data  to  models  that  represent  the  processes 
at  work  in  erosion  and  deposition.  A  simplified  soil 
erosion  and  deposition  process  model  is  outlined 
that  has  received  a  significant  amount  and  range  of 
testing  with  field  data.  The  model  can  maintain 
adequate  accuracy  in  many  situations  of  significant 
erosion.  Predictive  use  of  this  simplified  model 
requires  experimental  determination  of  two  phys- 
ically defined  parameters  for  entrainment  efficien- 
cy and  a  threshold  stream  power  required  to  en- 
train sediment.  The  length  (L)  of  a  cultivated  plot 
is  an  important  variable  that  can  be  controlled  by 
management.  If  L  <  6.5  m,  the  simple  theory 
predicts  that  soil  loss  per  unit  area  would  be  ap- 
proximately <  10  tons/ha.  The  use  of  contour 
banks  or  similar  structures  will  reduce  soil  loss  per 
unit  area  by  reducing  the  effective  value  of  L.  The 
fraction  of  soil  surface  not  protected  by  cover  in 
direct  contact  with  it  is  related  to  runoff  and  the 
tolerable  rate  of  soil  loss.  The  simplified  model 
appears  suitable  for  use  in  interpreting  experimen- 
tation on  soil  erosion  and  in  the  design  and  assess- 
ment of  soil-conserving  management  systems  for 
agriculture  at  any  location,  of  any  cultural  type, 
and  for  any  scale  and  type  of  cultivation.  The 
challenge  remains  to  expand  experience  on  values 
of  the  physically  defined  parameters  relating  to 
sediment  entrainment  and  to  seek  alternative  ways 
in  which  these  parameters  can  be  measured  or 
predicted.  (See  also  W90-1 1306)  (Geiger-PTT) 
W90-11312 


ERODIBILITY  AND  EROSIVITY. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
R.  Lai. 

IN:  Soil  Erosion  Research  Methods.  Winrock 
International,  Arlington,  Virginia.  1988.  p  141-160. 
4  fig,  4  tab,  43  ref. 

Descriptors:  "Erosion,  "Mathematical  models, 
"Model  studies,  "Runoff,  "Soil  erosion,  Data  inter- 
pretation, Mathematical  studies,  Overland  flow, 
Rainfall  intensity,  Simulated  rainfall,  Soil  proper- 
ties, Tropical  regions. 

Soil  erodibility  and  rainfall  erosivity  are  two  im- 
portant physical  factors  that  affect  the  magnitude 
of  soil  erosion.  Soil  erodibility  is  a  dynamic  proper- 
ty that  is  altered  with  time  due  to  changes  in  soil 
properties.  It  is  a  complex  parameter  related  to 
many  interacting  soil  characteristics.  Erodibility  is 
determined  most  accurately  by  direct  measure- 
ments on  field  runoff  plots  with  natural  rainfall. 
The  long-term  trends  involving  changes  in  erodibi- 
lity over  time  should  be  measured  on  major  soils 
for  10  to  20  years.  Reliable  estimates  in  a  shorter 
time  can  be  obtained  by  using  rainfall  simulators  in 
the  field.  Indirect  estimates  of  erodibility  using 
predictive  relationships  are  reliable  if  the  basic 
research  information  exists  regarding  the  effects  of 
soil  properties  on  erodibility.  These  statistical  rela- 
tionships should  be  used  for  soils  similar  to  those  of 
the  original  data  base.  Erodibility  indexes  based  on 
routinely  measured  soil  properties  are  of  relative 
importance  and  provide  an  indirect  measure  of  a 
soil's  susceptibility  to  detachment  by  erosion 
agents.  Erosivity  is  best  estimated  by  direct  meas- 
urements of  a  rainstorm's  energy  load.  The  data 
base  for  these  measurements  is  limited  to  a  few 
regions  only  and  must  be  expanded  to  other  agri- 
culturally important  areas.  Empirical  equations 
that  relate  rainfall  energy  with  intensity  are  needed 
urgently,  especially  for  tropical  regions  character- 
ized by  high-intensity  rainstorms.  The  reliability  of 
the  various  erosivity  indexes  depends  upon  the 
basic  data  available.  The  EDO  index  can  be  used 
reliably  for  a  wide  range  of  climatic  regions  if  the 
intensity-energy  equations  for  the  region  are  avail- 
able. Adopting  any  index  to  estimate  erosivity 
without   evaluating   its   applicability   can   lead   to 
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grossly  erroneous  estimates  of  soil  loss.  (See  also 

W90-11306)(Geiger-PTT) 

W90-11313 

ASSESSING  VEGETATIVE  COVER  AND  MAN- 
AGEMENT. 

University  of  East  Anglia,   Norwich  (England). 

School  of  Development  Studies. 

For  primary  bibliographic  entry  see  Field  4U. 

W90-11314 

MONITORING  SOIL  EROSION'S  IMPACT  ON 
CROP  PRODUCTIVITY. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  4D. 
W90-11315 


SOIL  EROSION  MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  4L>. 
W90-11392 

RAINFALL  INTENSITY  AND  OVERLAND 
FLOW  IN  RELATION  TO  SOIL  EROSION 
STUDIES  FOR  TROPICAL  LANDS. 

Melbourne  Univ.,  Parkville  (Australia).  Agricul- 
tural Engineering  Section.  ._-,',  .. 
A.  K.  Turner,  T.  A.  McMahon,  and  R.  Snkanthan. 
IN-  Soil  Erosion  Management.  Proceedings  of  a 
Workshop  held  at  PCARRD,  Los  Banos,  Philip- 
pines, December  3-5,  1984.  ACIAR  Proceedings 
Series  No.  6.  Winrock  International,  Arlington, 
Virginia.  1985.  p  24-31.  8  fig,  4  tab,  15  ref. 

Descriptors:  *Overland  flow,  *Rainfall  intensity, 
♦Rainfall-runoff  relationships,  'Soil  erosion, 
•Tropical  regions,  Hydraulics,  Soil  properties,  Soil 
water,  Stochastic  models,  Topography. 

Rainfall  is  the  main  cause  of  soil  erosion.  Since 
overland  flow  is  partly  the  result  of  high-intensity 
rainfall,  the  measurement  and  definition  of  rainfall 
intensity  is  also  basic  to  all  studies  of  sheet  and 
gully  erosion.  In  addition  to  its  dependence  on 
rainfall  intensity,  overland  flow  depends  on  a 
number  of  soil  and  landscape  features  which  are 
site-specific,  namely:  (a)  the  physical,  chemical, 
and  microbiological  nature  of  the  soil,  particularly 
its  properties  of  infiltration,  slaking  (shear 
strength),  dispersion,  and  organic-matter  (binder) 
content;  (b)  antecedent  soil-water  conditions;  (c) 
type  and  density  of  vegetative  cover,  mulch,  and 
roughness  (cloddiness)  of  the  soil  surface;  and 1(d) 
topographic  features,  including  length  of  flow 
path,  slope,  and  uniformity  of  slope.  Work  earned 
out  in  Australia  on  (1)  the  definition  of  rainfall 
events  and  ways  of  stochastically  simulating  rain- 
fall data  and  (2)  the  definition  of  sheet  flows  and 
roles  of  surface  roughness  and  raindrop  impact  on 
the  hydraulics  of  overland  flow  is  believed  to  be 
generally  applicable  to  tropical  regions.  (See  also 
W90-1 1392)  (Creskoff-PTT) 
W90- 11395 

PROGRESS  IN  RESEARCH  ON  SOIL  ERO- 
SION PROCESSES  AND  A  BASIS  FOR  SOIL 
CONSERVATION  PRACTICES. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
C.  W.  Rose.  . 

IN-  Soil  Erosion  Management.  Proceedings  ot  a 
Workshop  held  at  PCARRD,  Los  Banos,  Philip- 
pines, December  3-5,  1984.  ACIAR  Proceedings 
Series  No.  6.  Winrock  International,  Arlington, 
Virginia.  1985.  p  32-41.  8  fig,  1  tab,  11  ref. 

Descriptors:  'Erosion  control,  *Model  studies, 
•Research  priorities,  'Reviews,  *Soil  conservation, 
•Soil  erosion,  Agriculture,  Mathematical  analysis, 
Mathematical  equations,  Overland  flow,  Predic- 
tion. 

The  objectives  and  methodology  employed  in  soil 
conservation  research  are  reviewed.  Practical  rea- 
sons are  given  for  the  desirability  of  moving  on 
from  erosion  models  which  summarize  a  large  base 
of  experimental  data  to  models  which  aim  to  repre- 
sent the  processes  at  work  in  erosion  and  deposi- 
tion. A  process  model  of  soil  erosion  and  deposi- 


tion processes  is  outlined  which  has  received  a 
significant  amount  and  range  of  testing  with  field 
data.  This  full  model  can  be  substantially  simplified 
and  yet  maintain  adequate  accuracy  in  most  situa- 
tions of  significant  erosion.  Predictive  use  of  this 
simplified  model  requires  experimental  determina- 
tion of  two  physically  defined  parameters:  (1)  the 
efficiency  of  net  entrainment  by  overland  flow  and 
(2)  the  threshold  value  of  stream  power.  The  sim- 
plified model,  especially,  appears  suitable  for  use  in 
interpreting  experimentation  on  soil  erosion  and  in 
the  design  and  assessment  of  soil-conserving  man- 
agement systems  for  agriculture  at  any  location,  of 
any  cultural  type,  and  for  any  scale  and  type  of 
cultivation.  The  challenge  remains  to  expand  expe- 
rience on  values  of  the  two  parameters  and  to  seek 
alternative  ways  in  which  these  parameters  can  be 
measured  or  predicted.  (See  also  W90-U392) 
(Creskoff-PTT) 
W90- 11396 


ASSESSMENT  OF  SOME  SOIL  EROSION  PRE- 
DICTION MODELS  FOR  APPLICATION  TO 
THE  PHILIPPINES. 

Philippines  Univ.,  Diliman,  Quezon  City.  Coll.  of 
Engineering. 
R.  C.  Bruce. 

IN-  Soil  Erosion  Management.  Proceedings  of  a 
Workshop  held  at  PCARRD,  Los  Banos,  Philip- 
pines, December  3-5,  1984.  ACIAR  Proceedings 
Series  No.  6.  Winrock  International,  Arlington, 
Virginia.  1985.  p  42-49.  14  ref. 

Descriptors:  'Erosion  control,  *Erosion  rates, 
•Mathematical  models,  'Model  studies,  •Philip- 
pines, 'Soil  conservation,  'Soil  erosion,  Land  use, 
Performance  evaluation,  Prediction,  Rainfall  inten- 
sity. 


With  appropriate  adaptations,  the  Universal  Soil 
Loss  Equation  (USLE)  or  a  similar  simple  and 
easily-used  soil  erosion  equation  can  be  a  useful 
planning  tool  in  the  Philippines.  The  influence  of 
soil  cover  and  the  intensity  of  Philippine  rainfall 
are   major   factors   to   consider   in   applying   the 
USLE.  Soil  erosion  susceptibility  is  a  land  quality 
that  results  from  the  interaction  of  land  use,  soil 
slope,   and   rainfall   characteristics,   whereby  soil 
particles    are    detached    by    rainfall    impact    and 
runoff.  The  two  basic  principles  involved  in  using 
parametric  models  for  assessing  soil  erosion  and 
soil  erosion  susceptibility  are:  (1)  Erosion  suscepti- 
bility is  determined  by  climatic  aggressivity,  resist- 
ance of  the  land,  and  human  action.  (2)  Susceptibil- 
ity determination  is  effective  if  all  modifiable  fac- 
tors (land  use  and  management,  existing  natural 
vegetation)    are   eliminated    and    assumed    to   be 
standard,  and  the  risk  evaluated  that  would  be 
involved  in  certain  alternative  uses  of  the  land_ 
Another  approach,  the  scaling/weighting  method 
operates  by  assigning  weights  according  to  the 
relative  importance  of  the  variable.  This  method, 
however,  provides  only  an  approximation  of  the 
degree  of  soil  erosion  and  is  not  as  accurate  as  the 
USLE  method.  For  years  remote  sensmg  tech- 
niques have  been  used  as  one  of  many  tools  in 
characterizing  and  mapping  soils.  However,  the 
utilization  of  remote  sensing  for  soil  erosion  studies 
in  the  Philippines  is  limited  by  the  age  of  some  ot 
the  existing  imagery,  and  by  the  high  costs  of 
acquiring  additional  aerial  photographs    Erosion 
control    practices    that    sufficiently    reduce    the 
amount  of  rainfall,  the  erosivity  of  rainfall  and  the 
susceptibility  of  the  soil  to  erosion  are  most  etlec- 
tive    Cover  that  protects  the  soil  surface  from 
direct  impact  of  raindrops  and  slows  runoff  veloci- 
ty is  the  best  single  factor  for  reducmg  erosion. 
Any  practices  that  work  well  in  other  countries  in 
controlling  soil  erosion  might  work  well  in  the 
Philippines  with  appropriate  modification.  Howev- 
er although  erosion  control  principles  are  applica- 
ble anywhere,  they  must  be  adapted  to  the  local 
conditions.  While  the  practices  we  observed  in 
other  places  suggest  ideas,  imaginative  soil  scien- 
tists and  technicians  are  needed  to  adapt  the  ideas 
to  the  Philippines.  Political,  social,  and  economic 
factors  may  decide  the  feasibility  of  agiyen  prac- 
tice. (See  also  W90-11392)  (Creskoff-PTT) 
W90- 11397 


METHODS  FOR  MEASURING  SOIL  ERO- 
SION: SOME  RESULTS  FROM  SUBTROPICAL 
AND  TROPICAL  QUEENSLAND. 

Queensland  Dept.  of  Primary  Industries, 
Toowoomba  (Australia).  Soil  Conservation  Re- 
search Branch. 

R.  J.  Loch,  and  D.  M.  Freebairn. 
IN-  Soil  Erosion  Management.  Proceedings  of  a 
Workshop  held  at  PCARRD,  Los  Banos,  Philip- 
pines, December  3-5,  1984.  ACIAR  Proceedings 
Series  No.  6.  Winrock  International,  Arlington, 
Virginia.  1985.  p  57-63.  3  fig,  19  ref. 

Descriptors:  'Australia,  'Data  acquisition,  'Ero- 
sion rates,  'Soil  erosion,  'Subtropic  zone,  'Tropi- 
cal regions,  Agricultural  practices,  Grain  crops, 
Rill  erosion,  Runoff,  Sampling,  Soil  conservation, 
Sugar  crops. 

There  are  essentially  three  approaches  used  to 
measure   erosion:    (1)    estimating   soil    loss    from 
changes  in  elevation  of  the  soil  surface;  (2)  trap- 
ping all  soil  removed  so  that  it  can  be  measured; 
and  (3)  sampling  sediment  in  runoff  as  it  passes 
some  measuring  point.  Over  the  last  10  years,  the 
quantity    and    range    of   data    collected    by    the 
Queensland  (Australia)  Department  of  Primary  In- 
dustries have  grown  rapidly.  Two  examples  ot 
such  data  are  presented  in  detail.  (1)  Studies  in  the 
grain-growing  areas  of  the  Darling  Downs  showed 
that  rills  formed  in  bare  soils  at  very  low  dis- 
charges.  Because  rills  formed  at  such  low  dis- 
charges on  vertisols,  contour  banks  (even  at  very 
close  spacings)  would  not  prevent  nils  and  would 
probably  have  little  effect  on  erosion  between  the 
banks.  However,  stubble  retention  between  con- 
tour banks  gives  drastic  reductions  in  inter-bank 
erosion.  Therefore,  it  was  concluded  that  the  com- 
bination of  stubble  mulches  and  contour  banks  was 
essential;  and  that  either  practice  on  its  own  was 
likely  to  be  relatively  ineffective.  Interestingly,  as 
far  as  the  farmers  are  concerned,  soil  conservation 
may  not  be  the  major  reason  for  retaining  stubble. 
Instead,  they  are  prepared  to  retain  stubble  because 
a  number  of  studies  have  shown  that  stubble  reten- 
tion increases  soil-water  storage  and  crop  yield.  (2) 
Experience    in    sugar-cane    areas    reinforces    the 
lesson  that  soil-conservation  measures  are  often 
adopted  by  farmers  for  reasons  other  than  soil 
conservation.  Trials  have  shown  dramatic  reduc- 
tions in  soil  loss  when  trash  is  retained  and  tillage 
eliminated.  In  the  drier,  southern  areas  where  soil 
moisture  can  limit  cane  yield,  improvements  in 
rainfall  infiltration,  soil  moisture  storage,  and  crop 
yield  are  the  major  reasons  farmers  have  adopted 
trash-retention  techniques.  In  the  northern,  high 
rainfall  areas,  tillage  was  a  major  cost;  and  the 
reduction  in  costs  with  trash  retention  and  reduced 
tillage  is  the  major  reason  for  adoption  of  these 
management    techniques.    (See    also    W90- 11392) 
(Creskoff-PTT) 
W90- 11399 


FARMING  SYSTEMS  APPROACH  TO  SOIL 
EROSION  CONTROL  AND  MANAGEMENT. 

Philippines  Univ.  at  Los  Banos.  Farming  Systems 
and  Soil  Resources  Inst. 

For  primary  bibliographic  entry  see  Field  4D. 
W90- 11400 

ROLE  OF  BEDROCK  GROUND  WATER  IN 
THE  INITIATION  OF  DEBRIS  FLOWS  AND 
SUSTAINED  POST-FLOW  STREAM  DIS- 
CHARGE. _ 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Geology. 

C.  C.  Mathewson,  J.  R.  Keaton,  and  P.  M.  Santi. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  27,  No.  1,  p  73-83,  February 
1990  7  fig,  23  ref.  USGS  Landslide  Hazard  Reduc- 
tion Program  Agreement  No.  14-08-0O01-A05O7 
and  Utah  Geologic  and  Mineral  Survey  Contract 
88-0886. 

Descriptors:  'Aquifers,  'Bedrock,  'Debris  flow, 
•Geohydrology,  'Groundwater  movement, 
•Stream  discharge,  *Surface-groundwater  rela- 
tions, Data  acquisition,  Drainage  patterns,  Erosion, 
Flow  discharge,  Hydraulic  profiles,  Soil  water, 
Springs,  Utah. 
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Numerous  debris-flow  events  occurred  along  the 
Wasatch  Front  near  Salt  Lake  City,  Utah,  during 
the  springs  of  1983  and  1984.  Those  flows  were 
distinctly  different  from  the  previous  damaging 
flows  of  1923  and  1930  which  related  to  the  rapid 
melting  of  an  above  average  snow  pack.  These 
flows  originated  as  localized  failures  of  colluvial 
sediment  on  the  upper  slopes  of  the  Wasatch  Front 
which  had  developed  on  a  Precambrian  metamor- 
phic  bedrock.  Following  the  debris-flow  event, 
'normally  dry  streams'  continued  to  flow  well  into 
the  autumn.  These  sustained  flows  suggest  drain- 
age of  a  groundwater  reservoir  tapped  by  the  slope 
failure  and  scour  of  the  channel.  The  supply  of 
groundwater  contained  within  the  colluvial  could 
not  sustain  the  observed  stream  flow  at  the  canyon 
mouth.  Therefore,  it  is  believed  that  a  bedrock 
reservoir  provided  the  source  of  water  for  sus- 
tained stream  discharges.  Field  observations  and 
mapping  indicate  that  the  metamorphic  bedrock 
has  been  highly  fractured.  Erosion  control  and 
range  management  practices  following  the  1930 
debris-flow  events  combined  with  a  gradual  recov- 
ery of  the  Salt  Lake  area  moisture  balance  effec- 
tively recharged  this  bedrock  aquifer.  Excess  re- 
charge during  the  rapid  spring  melt  overcharged 
the  bedrock  aquifer,  increased  the  porewater  pres- 
sure in  the  colluvium  at  locations  of  bedrock 
springs  and  seeps,  and  led  to  localized  slope  fail- 
ures which  mobilized  the  down  canyon  colluvium 
into  debris  flows.  Drainage  of  the  bedrock  aquifer, 
at  exposed  springs  and  seeps,  maintains  the  sus- 
tained stream  discharge  seen  at  the  canyon  mouths. 
(Author's  abstract) 
W90- 11427 


SUBSURFACE  WATER  FLOW  ON  A  SLOPE  IN 
THE  LOAMY  REGION  OF  BELGIUM. 

Ghent  Rijksuniversiteit  (Belgium).  Dept.  of  Soil 

Physics. 

For   primary   bibliographic   entry   see   Field   2G. 

W90- 11431 


HYDRAULICS  OF  SEDIMENT-LADEN 
SHEETFLOW  AND  THE  INFLUENCE  OF  SIM- 
ULATED RAINFALL. 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
B.  T.  Guy,  W.  T.  Dickinson,  R.  P.  Rudra,  and  G. 
J.  Wall. 

Earth  Surface  Processes  and  Landforms  ESPLDB, 
Vol.  15,  No.  2,  p  101-118,  March  1990.  7  fig,  3  tab, 
32  ref. 

Descriptors:  *Laminar  flow,  *Overland  flow, 
•Rainfall  intensity,  *  Rainfall-runoff  relationships, 
'Sediment  transport,  *Sheet  flow,  'Simulated  rain- 
fall, Flow  discharge,  Flow  velocity,  Hydraulic 
properties,  Model  studies,  Simulation  analysis. 

Laminar  sheetflows,  transporting  sediment  at  their 
capacity  rates,  both  with  and  without  rainfall  dis- 
turbance, were  investigated.  Values  of  flow  depth 
and  relative  submergence  were  very  small.  In  the 
flows  without  rainfall,  measured  velocities  exceed- 
ed the  predictions  of  the  smooth  surface,  clear- 
water  laminar  model  by  an  average  of  12%.  Re- 
duced flow  resistance  due  to  high  sediment  con- 
centrations may  explain  this  result.  Velocities  in 
the  rainfall  disturbed  flows  were  significantly  dif- 
ferent from  the  predictions  of  the  smooth  surface, 
clear-water  model,  and  the  velocity  reduction  due 
to  rainfall  was  about  12%.  Although  the  uniformi- 
ty of  rainfall  intensity  under  the  single-nozzle  rain- 
fall simulator  is  high,  variation  of  momentum  and 
kinetic  energy  fluxes  along  the  1.5  m  long  flume 
was  significant.  Significant  variability  likely  char- 
acterizes many  nozzle-type  rainfall  simulators,  and 
may  partially  explain  the  diversity  of  results  that  is 
typical  of  small  plot  erosion  research.  Conditions 
of  sediment  concentration,  viscosity,  flow  depth, 
and  surface  roughness  were  similar  to  those  of  the 
uniform  flows.  Raindrops  were  large  compared  to 
the  flow  depth,  although  drop  impacts  were  rela- 
tively infrequent.  At  the  flume  mid-section,  the 
measured  velocities  were  insignificantly  different 
from  velocities  predicted  by  the  smooth  surface, 
clear-water  laminar  model.  A  decrease  in  flow 
resistance  due  to  high  sediment  concentrations,  as 
postulated  for  the  uniform  flow  data,  may  explain 
this  result.  The  non-uniformity  of  simulated  rainfall 
may  significantly  affect  the  hydraulics  of  underly- 


ing  flow.   The   rainfall   angle   of  incidence   was 
highly  correlated  with  deviations  from  expected 
flow  velocities  in  the  upper  and  lower  sections  of 
the  flume.  (Chonka-PTT) 
W90- 11432 


FLOOD  HYDROLOGY  AND  GEOMORPHIC 
EFFECTIVENESS  IN  THE  CENTRAL  APPA- 
LACHIANS. 

Maryland   Univ.   Baltimore  County,   Catonsville. 

Dept.  of  Geography. 

A.  J.  Miller. 

Earth  Surface  Processes  and  Landforms  ESPLDB, 

Vol.  15,  No.  2,  p  119-134,  March  1990.  10  fig,  1 

tab,  54  ref.  NSF  Grant  SES-8722442. 

Descriptors:  'Appalachian  Mountains,  'Erosion, 
'Flood  discharge,  'Flood  peak,  'Flood  plain  ero- 
sion, 'Flood  plains,  'Geomorphology,  'Historic 
floods,  Cheat  River,  Discharge  hydrographs, 
Flood  data,  Flood  drainage,  Hydrologic  proper- 
ties, Potomac  River,  Power  head. 

Hydrologic  records  and  geomorphic  effects  of  sev- 
eral historic  floods  in  the  central  Appalachian 
region  of  the  eastern  United  States  were  analyzed 
and  compared.  The  most  recent  of  these,  occurring 
in  November  1985,  was  the  largest  ever  recorded 
in  West  Virginia,  with  peak  discharges  exceeding 
the  estimated  500-year  discharge  at  eight  of  eleven 
stations  in  the  South  Branch  Potomac  River  and 
Cheat  River  basins.  Geomorphic  effects  on  valley 
floors  included  some  of  the  most  severe  and  wide- 
spread floodplain  erosion  ever  documented  and 
exceeded  anything  seen  in  previous  floods,  even 
though  comparable  or  greater  rainfall  and  unit 
discharge  have  been  observed  several  times  in  the 
region  over  the  past  50  years.  Comparison  of  dis- 
charge-drainage area  plots  suggest  that  the  intensi- 
ty and  spatial  scale  of  the  November  1985  flood 
were  optimal  for  erosion  of  valley  floors  along  the 
three  forks  of  the  South  Potomac  River.  However, 
when  a  larger  geomorphic  effectiveness  for  valley 
floors  at  drainage  areas  of  250  to  250  sq  km.  Unit 
stream  power  was  calculated  for  the  largest  re- 
corded flood  discharge  at  46  stations  in  the  central 
Appalachians.  Maximum  values  of  unit  stream 
power  are  developed  in  bedrock  canyons,  where 
the  boundaries  are  resistant  to  erosion  and  the  flow 
cross-section  cannot  adjust  its  width  to  accommo- 
date extreme  discharges.  The  largest  value  was 
2570  W/sq  m  record  discharge  at  most  stations 
was  associated  with  unit  stream  power  values  < 
300  W/sq  m  but  more  stations  exceeded  this  value 
in  the  November  1985  flood  than  in  the  other 
floods  that  were  analyzed.  Unit  stream  power  at 
indirect  discharge  measurement  sites  near  areas 
experiencing  severe  erosion  in  this  and  other  cen- 
tral Appalachian  floods  generally  exceeded  300 
W/sq  m;  reach-average  values  of  200-500  W/sq  m 
were  calculated  for  valleys  where  erosion  damage 
was  most  widespread.  Despite  these  general  trends, 
unit  stream  power  is  not  a  reliable  predictor  of 
geomorphic  change  for  individual  sites.  Improved 
understanding  of  flood  impacts  will  require  more 
detailed  investigation  of  interactions  between  local 
site  characteristics  and  patterns  of  flood  flow  over 
the  valley  floor.  (Author's  abstract) 
W90- 11433 


EVALUATION  OF  GRAIN  SHEAR  STRESSES 
REQUIRED  TO  INITIATE  MOVEMENT  OF 
PARTICLES  IN  NATURAL  RIVERS. 

Liege  Univ.  (Belgium).  Lab.  de  Geographic  Phy- 
sique. 
F.  Petit. 

Earth  Surface  Processes  and  Landforms  ESPLDB, 
Vol.  15,  No.  2,  p  135-148,  March  1990.  3  fig,  4  tab, 
51  ref. 

Descriptors:  'Channel  morphology,  'Hydraulic 
friction,  'Hydraulic  radius,  'River  sediments, 
•Roughness  coefficient,  'Sediment  transport, 
•Shear  stress,  Hydraulic  roughness,  Mathematical 
analysis,  Mathematical  equations,  River  beds. 

Shear  stresses  were  evaluated  at  different  sites  on 
two  rivers  in  Belgium.  The  first  (the  Rulles)  is 
characterized  by  a  pebbly  bedload  and  a  meander- 
ing bed  with  riffles  and  pools.  The  second  (the 
Rouge  Eau)  has  a  sandy  rippled  bed  where  mean- 


dering is  well  developed,  but  it  also  has  flat  gravel- 
ly sectors  without  a  meandering  system.  Shear 
stresses  calculated  from  friction  velocities  tau' 
using  a  redefined  y(l)  roughness  height  parameter 
were  compared  with  total  sheer  stresses  calculated 
from  the  energy  grade  line  and  the  hydraulic 
radius(tau)  Divergence  between  these  shear 
stresses  seems  to  increase  in  the  presence  of  bed- 
forms  and  large-scale  irregularities  in  the  channel. 
The  tau'/tau  ratio  is  close  to  0.5  in  the  gravelly 
sector  of  the  Rouge  Eau  and  reaches  0.65  in  the 
riffles  of  the  Rulles  (generally  located  at  the  inflec- 
tion point  of  the  meanders).  It  is  <  0.3  in  the  pools 
of  the  Rulle  River  (located  in  the  loops)  and  only 
0.2  in  the  sandy  rippled  sector  of  the  Rouge  Eau. 
Grain  and  bedform  shear  stresses  were  evaluated  at 
these  sites  using  different  methods.  The  grain  shear 
stress  represent  on  average  30%  of  the  total  shear 
stress  in  the  riffles  of  the  Rulles  and  the  gravelly 
sector  of  the  Rouge  Eau,  but  15%  in  the  pools  in 
the  Rulles  and  the  sandy  sectors  of  the  Rouge  Eau. 
However,  it  emerges  from  experiments  conducted 
with  marked  pebbles  and  in  situ  observations  of 
erosion  and  transport  of  sandy  and  gravelly  parti- 
cles, that  the  grain  shear  stresses  are  underestimat- 
ed and  cannot  explain  the  movements  and  modifi- 
cations actually  observed.  Conversely,  shear 
stresses  calculated  from  friction  velocities  at  sites 
where  erosion  actually  occurred  (or  failed  to  occur 
despite  very  high  velocities)  provide  a  better  ex- 
planation of  the  observed  movements.  (Author's 
abstract) 
W90-11434 


COARSE  WOODY  DEBRIS  AND  CHANNEL 
MORPHOLOGY  INTERACTIONS  FOR  UNDIS- 
TURBED STREAMS  IN  SOUTHEAST  ALASKA, 
U.S.A. 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-11435 


EFFECT  OF  ORGANIC  MATTER  ON  SPLASH 
DETACHMENT  AND  THE  PROCESSES  IN- 
VOLVED. 

Maiduguri  Univ.  (Nigeria).  Dept.  of  Agricultural 

Engineering. 

E.  I.  Ekwue. 

Earth  Surface  Processes  and  Landforms  ESPLDB, 

Vol.  15,  No.  2,  p  175-181,  March  1990.  3  tab,  29 

ref. 

Descriptors:  'Organic  matter,  'Rainfall-runoff  re- 
lationships, 'Soil  aggregates,  'Soil  erosion,  'Soil 
organic  matter,  'Soil  properties,  'Splash  detach- 
ment, Erosion,  Peat,  Rainfall. 

The  ability  of  organic  matter  to  reduce  initiation  of 
soil  erosion  by  splash  detachment  was  investigated 
using  soils  with  grass  and  peat  treatments.  Organic 
matter  contents  were  determined,  mechanical  anal- 
ysis was  carried  out  on  organic  free  soils  and  the 
proportions  of  water  stable  aggregates  (WSA) 
were  assessed.  Splash  detachment  and  aggregate 
breakdown  were  measured  on  the  same  three-repli- 
cate soil  samples.  The  samples  were  saturated  andf 
left  overnight  on  sand  tables  at  10  cm  suction 
before  exposing  them  to  the  design  storm  of  27.3 
mm  at  an  intensity  of  82  mm  per  hour  for  20 
minutes.  The  slope  of  the  soil  pan  was  9%.  The 
dry  weight  of  soil  thrown  out  from  the  splash  cups 
during  rainfall  provides  a  measure  of  the  reported 
splash  detachment.  The  relationship  between  or- 
ganic matter  and  aggregate  stability  to  water  dis- 
ruption was  positive  for  soils  with  grass  treatment 
while  it  was  negative  for  those  with  peat  treat- 
ment. Organic  matter  from  both  treatments,  how- 
ever, reduced  splash  detachment  by  rainfall.  This 
reduction  was  mainly  due  to  its  effect  in  reducing 
aggregate  breakdown  under  raindrop  impact.  Soils 
with  grass  did  this  by  increasing  aggregate  stability 
while  peat  acted  as  a  mulch  on  the  soil  surface. 
This  implies  that  although  organic  matter  always 
reduces  splash  detachment,  different  processes  may 
be  involved,  depending  on  the  form  of  the  organic 
matter.  Because  of  the  different  processes  in- 
volved, both  negative  and  positive  relationships 
between  splash  detachment  and  aggregate  stability 
as  reported  in  the  literature  were  obtained  for  soils 
with  grass  and  peat  respectively.  (Chonka-PTT) 


56 


WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


W90- 11436 

CHANNEL  SEDIMENT  VARIABILITY  ALONG 
A  RIVER:  A  CASE  STUDY  OF  THE  SIRET 
RIVER  (ROMANIA). 

Statiunea  de  Cercetari  Stejarul,  Piatra-Neamt  (Ro- 
mania). Geomorphology  Lab. 
I.  Ichim,  and  M.  Radoane. 

Earth  Surface  Processes  and  Landforms  ESPLDB, 
Vol.  15,  No.  3,  p  211-225,  May  1990.  10  fig,  4  tab, 
35  ref. 

Descriptors:  *Channel  morphology,  •Geomorpho- 
logy, 'River  sediments,  'Sediment  distribution, 
♦Sediment  load,  'Siret  River,  Catchment  areas, 
Longitudinal  profile,  Particle  size,  River  basins, 
River  beds,  Romania,  Sediment  transport, 
Streambeds. 

The  Siret  River  has  the  largest  drainage  basin 
(42,274  square  km)  in  Romania.  It  gathers  all  the 
rivers  from  the  eastern  part  of  the  Eastern  Car- 
pathians, a  fact  that  causes  marked  asymmetry  of 
the  basin.  The  river  is  not  at  grade  in  the  classic 
geomorphologyical  sense.  The  form  of  the  longitu- 
dinal profile  and  the  grain  size  variability  intro- 
duced by  the  Carpathian  tributaries  may  represent 
the  front  of  a  pebble  sheet  accumulation  continu- 
ous with  the  Moldavian  Piedmont  formation.  The 
river  originated  on  a  surface  that  once  was  a  lake 
bed  with  formation  of  fluviodeltaic  fans  and  large 
alluvial  fans  continuing  up  to  the  Quaternary 
period.  The  continuous  large  sediment  yield  of  the 
tributaries  imposed  an  eastward  river  migration,  as 
shown  by  the  asymmetrical  extinction  of  the  Siret 
terraces  and  the  presence  of  the  Piedmont  border. 
The  maximum  amplitude  of  this  migration  exceeds 
20  km.  All  these  points  suggest  the  continuity  of 
piedmont  gravel  sheet  formation  to  the  present. 
The  limit  of  the  massive  presence  of  gravels  in  the 
river  bed  beyond  the  mountains  marks  a  major 
discontinuity  in  the  longitudinal  profile  of  the 
river.  (Chonka-PTT) 
W90- 11437 


SUSPENDED  SEDIMENT  MOVEMENT  IN 
THE  ESTUARY  OF  THE  GANGES-BRAHMA- 
PUTRA-MEGHNA  RIVER  SYSTEM. 

Land  Reclamation  Project  960/1,  Outer  Circular 
Road,  Dhaka  (Bangladesh). 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 11446 


many  sites  under  a  range  of  tidal  and  wind  condi- 
tions suggested  that  the  volume  of  sand  transport- 
ed in  the  intertidal  zone  ranges  from  4.15  cubic 
cm/s  to  129.76  cubic  cm/s  along  the  beach.  The 
complex  bottom  geomorphology  of  Monifieth  Bay 
leads  to  differential  potential  wave  erosion,  de- 
pending on  the  level  of  the  tide  and  wave  direc- 
tion. Especially  at  low  water,  waves  from  the 
southwest  are  refracted  and  create  divergent  paths 
of  sediment  movement,  defining  a  zone  of  potential 
erosion.  Waves  from  the  southeast,  however,  trans- 
port the  sediment  in  a  uniformly  westerly  direction 
along  the  coast.  In  general,  the  sand  transport  in 
the  Tay  Estuary  is  parallel  to  the  coastline,  the 
amount  of  material  transported  at  each  site  being 
dependent  on  the  wave  energy  and  the  tidal  cur- 
rents. (Chonka-PTT) 
W90- 11447 


COORDINATION  CHEMISTRY  OF  WEATH- 
ERING: KINETICS  OF  THE  SURFACE-CON- 
TROLLED DISSOLUTION  OF  OXIDE  MINER- 
ALS. 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2K. 
W90- 11449 


Spatial  lag  effects,  which  are  viewed  as  the  inabil- 
ity of  an  alluvial  system  to  overcome  immediately 
the  presence  of  constrained  sediment  boundary 
conditions,  were  investigated  under  bed  load  sedi- 
ment transport  conditions.  An  equation  that  char- 
acterizes spatial  lag  effects  and  two  theoretical 
spatial  lag  coefficient  relations  were  investigated 
experimentally.  Values  of  the  spatial  lag  coefficient 
obtained  from  experimental  data  were  compared 
with  the  theoretical  relations  and  one  relation  is 
recommended.  A  numerical  model  incorporating 
the  spatial  lag  equation  was  formulated.  The  per- 
formance of  the  model  was  tested  against  data 
measured  by  a  previous  investigator.  The  ability  of 
the  model  to  successfully  predict  the  spatial  and 
temporal  variation  of  the  mean  bed  elevation  and 
bed  load  transport  rate  under  steady  flow,  non- 
equilibrium  conditions  was  verified.  (Author's  ab- 
stract) 
W90- 11471 


ANALYSIS  OF  FINE  PARTICLE  CONCENTRA- 
TIONS IN  A  COMBINED  VORTEX. 

Concordia    Univ.,     Loyola    Campus,     Montreal 
(Quebec).  Dept.  of  Mechanical  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W90- 11477 


WAVE  REFRACTION  PATTERNS  AND  SEDI- 
MENT TRANSPORT  IN  MONIETETH  BAY, 
TAY  ESTUARY,  SCOTLAND. 

National   Commission   for  Wildlife   Conservation 

and  Development,  Riyadh  (Saudi  Arabia). 

A.  M.  A.  Al-Mansi. 

Marine  Geology  MAGEA6,  Vol.  91,  No.  4,  p  299- 

312,  March  1990.  11  fig,  1  tab,  31  ref. 

Descriptors:  'Estuarine  environment,  'Geomor- 
phology, 'Scotland,  'Sediment  transport,  'Tidal 
currents,  'Wave  action,  'Wave  refraction,  Estu- 
aries, Monifrith  Bay,  Sand,  Tay  Estuary. 

Monifieth  Bay  in  the  Tay  Estuaries  of  Scotland  is 
floored  by  unconsolidated  sediments  dominated  by 
medium  to  fine  sands  which  rest  on  andesitic  or 
sandstone  bedrocks.  Wave  activity  dominates  the 
shoreline  processes,  and  refraction  diagrams  con- 
structed for  the  prevailing  southwesterly  winds 
show  waves  sweeping  toward  the  northwest  be- 
tween Monifieth  and  Broughty  Ferry.  Only  short- 
period  waves  from  the  southwest  cross  Aberty 
Sands  and  they  refract  to  give  northwestern 
motion  paths  in  this  area.  Broughty  Ferry  and 
Buddon  Ness  beaches  have  simple  patterns  of  sand 
movement.  On  both  beaches,  when  the  waves  ap- 
proach from  the  southeast  toward  the  coast,  the 
sand  is  moved  toward  the  west.  In  contrast,  waves 
from  the  west  move  the  sand  in  the  opposite  direc- 
tion, i.e.  to  the  east.  However,  in  the  outermost 
past  of  the  bay,  at  Buddon  Ness,  the  light  and 
moderate  winds  from  up  estuary  do  not  induce 
waves  which  move  sand  eastward  because  of  inter- 
ference factors  caused  by  the  intersection  of  waves 
from  the  North  Sea  with  waves  from  the  west. 
Injection  and  recovery  of  fluorescent  tracers  at 


DIFFUSION  MODELS  APPLIED  TO  CHAN- 
NEL DEGRADATION. 

Willing  and  Partners,  Canberra  (Australia). 

B.  C.  Phillips,  and  A.  J.  Sutherland. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  24, 

No.  3,  p  179-191,  1986.  8  fig,  2  tab,  17  ref. 

Descriptors:  'Channel  degradation,  'Channel  ero- 
sion, 'Degradation,  'Diffusion,  'Erosion,  'Mathe- 
matical models,  'Model  studies,  Aggradation, 
Rivers,  Scour,  Sedimentation. 

The  application  of  the  diffusion  model  to  bed 
degradation  due  to  sudden  cessation  of  sediment 
supply  to  an  alluvial  system  was  investigated  and 
the  limitations  of  the  model  noted.  Experiments 
indicate  that  local  maximum  scour  depths  do  not 
occur  at  the  upstream  end  of  an  erodible  reach. 
This  was  accounted  for  by  modifying  the  diffusion 
model  to  include  a  mobile  upstream  boundary 
scheme.  The  modified  model  was  calibrated  using 
bedload  sediment  transport  data  and  diffusion  coef- 
ficient values  of  best  fit  obtained.  Significant  differ- 
ences between  calibrated  and  predicted  diffusion 
coefficient  values  were  obtained.  Measured  and 
predicted  bed  profiles  also  were  compared.  It  was 
shown  that  adoption  of  a  typical  predicted  value  of 
the  diffusion  coefficient  resulted  in  grossly  under- 
estimated scour  depths.  Diffusion  models  that 
appear  to  work  satisfactorily  for  aggradation 
cannot  be  applied  with  the  same  confidence  for 
degradation  studies.  It  is  recommended  that  a  nu- 
merical model  that  allows  for  a  mobile  upstream 
boundary  and  both  temporal  and  spatial  lag  effects 
be  used  for  predictions  of  scour  depths  and  non- 
equilibrium  sediment  transport  rates,  particularly 
for  cases  of  degradation.  (Rochester-PTT) 
W90- 11462 


COMPREHENSIVE  GENERALIZED  STUDY 
OF  SCOUR  AT  CANTILEVERED  PIPE  OUT- 
LETS: II.  RESULTS. 

Agricultural    Research    Service,    Stillwater,    OK. 
Water  Conservation  Structures  Lab. 
For  primary  bibliographic  entry  see  Field  8B. 
W90- 11464 


SPATIAL  LAG  EFFECTS  IN  BED  LOAD  SEDI- 
MENT TRANSPORT. 

Willing  and  Partners,  Canberra  (Australia). 

B.  C.  Phillips,  and  A.  J.  Sutherland. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.    1,   p   115-133,    1989.    10  fig,   2  tab,  42  ref. 

Descriptors:  'Bed  load,  'Model  studies,  'Sediment 
transport,  'Spatial  lag  effects,  Mathematical  equa- 
tions, Mathematical  models,  Non-equilibrium  con- 
ditions, Prediction,  Spatial  variation,  Steady  flow, 
Temporal  variation. 


VON-KARMAN  COEFFICIENT  IN  SEDIMENT 
LADEN  FLOW. 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Coll.  of 

Engineering. 

M.  Nouh. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.  4,  p  477-499,  1989.  7  fig,  3  tab,  11  ref. 

Descriptors:  'Channel  flow,  'Flow  profiles, 
'Mathematical  analysis,  'Sediment  transport, 
'Von  Karman  coefficient,  Open-channel  flow, 
Prandtls  law,  Reynolds  number,  Secondary  cur- 
rents, Spiral  flow,  Velocity  profile. 

The  Von  Karman  coefficient  (VKC)  in  sediment- 
laden  flow  is  important  in  river  engineering.  It  is 
used  mostly  in  Prandtl's  logarithmic  law  to  evalu- 
ate the  vertical  velocity  profile  of  the  flow.  The 
behavior  of  the  VKC  in  sediment-laden  flow  in 
straight  and  in  curved  reaches  of  smooth,  rectan- 
gular rigid-boundary  open  channels  was  studied 
experimentally.  The  investigation  showed  the 
effect  of  varying  the  Reynolds  number  of  sediment 
laden  flow,  the  suspended  sediment  concentration 
in  the  flow,  the  radius-breath  ratio  of  the  channel, 
and  the  central  angle  of  the  bend.  With  increasing 
mean  sedimentation  concentration,  the  VKC  de- 
creases in  flows  with  Reynolds  numbers  less  than 
700,000,  but  increases  in  flows  having  Reynolds 
numbers  above  700,000.  The  VKC  increases  as 
Reynolds  number  increases  in  straight  streams. 
The  value  of  the  VKC  in  curved  streams  is  higher 
than  in  straight  streams;  this  is  true  in  either  clear 
or  sediment-laden  streams.  The  relative  value  of 
the  VKC  (defined  as  the  ratio  of  the  VKC  in  a 
curved  channel  cross-section  to  that  in  the  flow  in 
a  straight  channel  cross-section)  increases  as  the 
amount  of  suspended  sediment  in  the  flow  in- 
creases, as  the  Reynolds  number  of  the  flow  de- 
creases, as  the  angle  of  bend  increases,  as  the  mean 
radius-breadth  ratio  of  the  curved  section  de- 
creases, and  as  the  strength  of  spiral  motion  at  a 
curved  channel  cross-section  increases.  The 
strength  of  spiral  motion  at  a  cross-section  in  a 
curved  channel  increases  as  the  angle  of  bend  of 
the  channel  increases,  as  mean  radius-breadth  ratio 
of  the  channel  decreases,  and  as  the  Reynolds 
number  of  the  channel  flow  decreases.  In  clear 
water  flow  in  straight  channels,  the  VKC  is  inde- 
pendent of  the  Reynolds  number  of  the  flow.  In 
sediment-laden  flow  in  a  curved  channel,  the  rela- 
tive VKC  depends  on  the  Reynolds  number  of  the 
flow  up  to  a  limit  affected  by  the  characteristics  of 
the  curved  channel  and  by  the  concentration  of 
suspended  sediment  in  the  flow.  (Rochester-PTT) 
W90- 11479 


TRANSPORT  OF  SEDIMENTS:  ANALYTICAL 
SOLUTION. 

R.  Pacheco-Ceballos. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
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No.  4,  p  501-518,  1989.  8  fig,  1  tab,  22  ref. 

Descriptors:  'Mathematical  analysis,  'Sediment 
transport,  Comparison  studies,  Energy  dissipation, 
Flumes,  Mathematical  equations,  Performance 
evaluation,  Rivers,  Stream  power. 

All  important  sediment  transport  formulas  have  an 
empirical  approach.  An  analytical  approach  is  pre- 
sented that  enables  the  prediction  of  sediment 
transport.  A  total  sediment  load  equation  was  de- 
veloped based  on  a  balance  of  power  between  the 
total  power  in  a  stream  and  the  power  expended  to 
erode  and  transport  sediments,  plus  the  power 
dissipated  in  other  ways.  The  equations  are  rela- 
tively simple  and  the  procedure  for  calculation  has 
been  facilitated  by  means  of  graphs.  Shield's  and 
Duboys'  formulas  were  obtained  from  the  concepts 
established  by  deducing  the  proposed  equation. 
Also,  a  formula  similar  to  those  of  Yang's  unit 
stream  was  deduced.  A  comparison  of  the  data 
from  several  flumes  and  rivers  indicated  that  the 
proposed  equations  are  accurate.  Comparison  of 
the  present  equation  with  the  results  obtained  by 
some  other  formulas  shows  that  the  proposed 
equation  provides  similar  results  and  is  more  accu- 
rate under  both  field  and  laboratory  conditions. 
(Rochester-PTT) 
W90- 11480 


RAINFALL  AND  SOIL  DETACHMENT. 

Nanyang  Technological  Inst.,  Singapore.  School 

of  Civil  and  Structural  Engineering. 

S.-K.  Tan. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.  5,  p  699-715,  1989.  5  fig,  3  tab,  38  ref. 

Descriptors:  'Erosion,  'Literature  review,  'Math- 
ematical models,  'Rainfall  impact,  'Soil  erosion, 
Fluid  drops,  Performance  evaluation,  Rain,  Soil 
detachment,  Water  drop  impact,  Water  pressure. 

The  literature  is  reviewed  on  the  process  of  water 
drop  impact  (WDI)  on  dry  or  wet  surfaces  and 
splash  soil  loss  due  to  WDI.  It  appears  that  WDI 
generates  a  large  instantaneous  pressure  of  a  mag- 
nitude comparable  to  water  hammer  pressure. 
However,  this  pressure  lasts  only  for  a  short  time 
and  decays  within  milliseconds.  Published  studies 
on  soil  loss  due  to  WDI  show  that  splash  soil  loss 
is  largest  when  the  soil  is  covered  with  a  thin  film 
of  water.  This  feature  was  employed  to  develop  a 
soil  detachment  mathematical  model  based  on 
eroding  pressure.  The  model  parameters  were  ob- 
tained from  published  data.  The  characteristics  of 
the  pressure  generated  by  the  model  agree  with 
published  observations.  When  applied  to  soil  loss, 
the  model  appears  to  provide  encouraging  results. 
Further  experimental  data  are  needed  before  the 
model  can  be  used  with  confidence.  (Author's  ab- 
stract) 
W90- 11487 


INITIAL  ESTABLISHMENT  OF  RIPARIAN 
VEGETATION  AFTER  DISTURBANCES  BY 
DEBRIS  FLOWS  IN  OREGON. 

Oregon  State  Univ.,  Corvallis.   Dept.  of  Botany 

and  Plant  Pathology. 

J.  L.  Gecy,  and  M.  V.  Wilson. 

American    Midland    Naturalist    AMNAAF,    Vol. 

123,  No.  2,  p  282-291,  April  1990.  5  tab,  44  ref. 

NSF  Grants  BSR-85-14325  and  BSR-85-08356. 

Descriptors:  'Debris  flow,  'Oregon,  'Riparian 
vegetation,  'Vegetation  establishment,  'Vegeta- 
tion regrowth,  Mountain  streams,  Scour,  Sedimen- 
tation, Seedlings,  Sprouts. 

Debris  flows  are  a  major  cause  of  disturbance  to 
riparian  vegetation  in  humid  mountainous  areas. 
Three  debris  flows  in  the  western  Oregon  Cas- 
cades were  sampled  near  the  end  of  the  first  grow- 
ing season  following  disturbance.  Vegetative  re- 
growth  accounted  for  77%  of  the  initial  re-estab- 
lishment of  cover,  but  67%  of  the  individuals  were 
seedlings.  Surface  deposit  characteristics  and  inten- 
sity of  scour  were  the  most  important  influences  on 
debris  flow  revegetation.  Total  cover(15%)  and 
vegetative  regrowth(14%  cover,  28  shoots/sq  m) 
were  highest  on  light  intensity  scour.  Seedling 
establishment  was  highest  on  gravel  and  fine  de- 


posits(2-3%  cover,  37-46  seedlings/sq  m).  In  con- 
trast to  previous  studies  which  highlighted  the  role 
of  seedlings,  revegetation  patterns  in  these  debris 
flows  were  determined  by  the  response  of  both 
vegetative  sprouts  and  seedlings.  (Author's  ab- 
stract) 
W90- 11585 


MANAGEMENT  CHALLENGE  OF  GRAND 
ANSE  BEACH  EROSION,  GRENADA,  WEST 
INDIES. 

Organization   of  American   States,    St.   George's 
(Grenada).  Integrated  Development  Project. 
For  primary  bibliographic  entry  see  Field   4D. 
W90- 11635 


GEOMORPHOLOGICAL  BASIS  OF  BEACH 
RESORT  SITES:  SOME  MALAYSIAN  EXAM- 
PLES. 

National  Univ.  of  Singapore.  Dept.  of  Geography. 
P.  P.  Wong. 

Ocean  &  Shoreline  Management  OSMAE6,  Vol. 
13,  No.  2,  p  127-147,  1990.  7  fig,  1  tab,  32  ref. 

Descriptors:  'Estuaries,  'Geomorphology,  'Ma- 
laysia, 'Site  selection,  'Tourism,  Beach  erosion, 
Monsoons,  Recreation,  Resources  development, 
Rivers. 

The  erosion  problem  faced  by  many  beach  resorts 
can  often  be  attributed  to  the  omission  or  inad- 
equate consideration  of  the  coastal  geomorphology 
of  the  resort  sites.  The  existing  and  potential  beach 
resort  sites  on  the  east  coast  of  Peninsular  Malaysia 
were  evaluated  on  a  geomorphological  basis.  The 
evaluation  of  the  aspects  of  the  coastal  environ- 
ment relevant  to  the  resort  sites  included  the 
beach,  backshore,  nearshore  zone,  hinterland, 
vegetation,  rivers  and  monsoons.  Several  types  of 
beach  resort  sites  were  identified:  zetaform  bays 
with  a  protected  upcoast  curve  in  the  lee  of  a 
headland;  non-zetaform  bays  which  are  usually 
small;  barrier  beaches  which  are  straight  and  ex- 
posed; low  linear  coasts;  sandy  spits;  and  estuaries. 
This  typology  can  be  used  as  a  guide  for  future 
resort  development.  (Author's  abstract) 
W90- 11637 


SEDIMENT-WATER  INTERACTION  IN  A 
SMALL  STREAM:  ADSORPTION  OF  137CS  BY 
BED  LOAD  SEDIMENTS. 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 11645 


SEDIMENT  TRANSPORT  IN  A  SMALL 
STREAM  BASED  ON  137CS  INVENTORIES  OF 
THE  BED  LOAD  FRACTION. 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

R.  W.  Sobocinski,  T.  E.  Cerling,  S.  J.  Morrison, 

and  I.  L.  Larsen. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  6,  p  1177-1187,  June  1990.  7  fig,  3  tab,  22  ref. 

Contract  DE-AC05-84OR21400. 

Descriptors:  'Bed  load,  'Model  studies,  'Path  of 
pollutants,  'Radioactive  wastes,  'Sediment  trans- 
port, 'Sedimentation,  'Water  pollution  sources, 
Adsorption,  Streams,  Tennessee. 

Sediment  transport  was  examined  in  White  Oak 
Creek,  a  small  third-order  stream  in  eastern  Ten- 
nessee, whose  sediments  have  been  contaminated 
by  the  irreversible  adsorption  of  137Cs.  Sediment 
cores  taken  downstream  from  a  point  contamina- 
tion source  record  the  recent  history  of  sedimenta- 
tion and  contamination  in  the  creek.  Sediment  size 
distinguishes  between  different  sedimentation 
events.  The  contamination  profile  developed  since 
the  last  contamination  event  was  used  to  estimate 
the  time  of  the  most  recent  sedimentation  event 
which  agrees  with  higher  than  normal  periods  of 
discharge  measured  by  weirs  on  the  creek.  It  is 
likely  that  at  least  seven  major  bed  load  transport 
events  occurred  during  1985  and  1986.  Total  in- 
ventories of  137Cs  in  the  bed  load  fraction  were 
measured  for  six  different  size  fractions  for  the 


cores.  The  137Cs  concentration  at  any  point  in  the 
creek  is  due  to  contaminated  sediment  transported 
to  that  location  and  subsequent  contamination  by 
137Cs  adsorbed  directly  from  stream  water.  The 
irreversible  nature  of  137Cs  adsorption  onto  the 
sediments  of  White  Oak  Creek  means  that  137Cs 
can  be  used  as  a  particle  tracer  in  this  system. 
Sediment  transport  in  White  Oak  Creek  was  mod- 
eled by  using  a  general  transport  model  that  has 
terms  for  dispersion,  velocity,  adsorption  and  ra- 
dioactive decay.  For  White  Oak  Creek,  maximum 
velocities  of  265,  215,  170,  and  160  m/y  were 
estimated  for  the  1-2,  2-4,  4-8,  and  8-16  mm  size 
fractions,  respectively.  (See  also  W90- 11645)  (Au- 
thor's abstract) 
W90-11646 


FLUVIAL  RESPONSE  TO  DEBRIS  ASSOCIAT- 
ED  WITH  MASS  WASTING  DURING  EX- 
TREME FLOODS. 

Maryland  Univ.  Baltimore  County,  Catonsville. 
Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 
W90- 11657 


SEDIMENT  CORE  CHRONOLOGY  AND  SEDI- 
MENTATION IN  COASTAL  BASINS  OF 
GEORGIAN  BAY. 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11658 


SEDIMENT    CHEMISTRY    OF    LAKE    BHIM 
TAL,  U.  P.,  INDIA. 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 11704 


EFFECT  OF  CONSTRUCTION  WORKS  ON 
THE  GEOLOGICAL  ENVIRONMENT  IN  THE 
STRETCH  OF  THE  DNESTR  HYDRO  DEVEL- 
OPMENT. 

For  primary  bibliographic  entry  see  Field  8D. 
W90- 11794 


THREATS  TO  BEACH  RESOURCES  AND 
PARK  BOUNDARIES  CAUSED  BY  SHORE- 
LINE MIGRATION  IN  AN  URBAN  ESTUA- 
RINE  PARK. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 11822 


ACTUALISTIC  MODEL  OF  MUD  DEPOSI- 
TION AND  DIAGENESIS  FOR  THE  WESTERN 
BALTIC  SEA. 

Ernst-Moritz-Arndt    Univ.,    Greifswald    (German 
D.R.).  Sektion  Geologische  Wissenschaften. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 11880 


CAN  MULTIPLE  TIDAL  INLETS  BE  STABLE. 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 
J.  van  de  Kreeke. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  30,  No.  3,  p  261-273,  March  1990.  5  fig,  1  tab, 
8  fig,  append.  National  Oceanic  and  Atmospheric 
Administration  Grant  No.  86AA-D-SG068. 

Descriptors:  'Bays,  'Channel  erosion,  'Inlets, 
'Sedimentation,  'Storms,  Computer  models,  Flow 
discharge,  Gorge  stability,  Linear  models,  Mor- 
phology, Ocean  bottom. 

Predicting  the  adjustment  of  the  inlet  morphology 
after  a  storm  event  and  in  particular,  whether  the 
inlet  will  close  or  will  remain  open  requires  a 
detailed  knowledge  of  the  sedimentary  processes  in 
the  vicinity  of  the  inlet.  The  gorge  stability  of 
inlets  connecting  the  same  bay  to  the  ocean  is 
analyzed.  The  basic  premise  is  that  when  the  tidal 
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maximum  of  the  bottom  shear  stress  in  an  inlet  is 
larger  than  the  equilibrium  shear  stress  the  inlet  is 
in  a  scouring  mode  and  when  smaller  than  the 
equilibrium  shear  stress  the  inlet  is  in  a  shoaling 
mode.  The  tidal  maximum  of  the  bottom  shear 
stress  equals  the  equilibrium  shear  stress  when  the 
inlet  is  in  equilibrium  with  the  hydraulic  environ- 
ment. An  inlet  is  called  stable  when  after  a  small 
change,  the  cross-sectional  area  returns  to  its  equi- 
librium value.  Using  a  linearized  lumped-parameter 
model  for  the  flow  in  the  inlets,  it  is  shown  that  for 
a  two-inlet  bay  system  neither  of  the  two  inlets  can 
be  stable.  This  implies  that  when  assuming  the 
inlets  to  be  in  equilibrium  with  the  hydraulic  envi- 
ronment, a  small  change  in  the  cross-sectional  area 
of  one  or  both  of  the  inlets  will  result  in  the  closure 
of  one  or  both  of  the  inlets.  Starting  with  the 
results  for  the  two-inlet  bay  system,  is  suggested 
that  a  similar  conclusion  holds  for  multiple  inlets, 
such  as  ultimately,  all  inlets  will  close  or,  at  best, 
one  will  remain  open.  (Mertz-PTT) 
W90-11935 


RE-EVALUATION  OF  ANTEVS'  NEW  ENG- 
LAND VARVE  CHRONOLOGY  AND  NEW  RA- 
DIOCARBON DATES  OF  SEDIMENTS  FROM 
GLACIAL  LAKE  HITCHCOCK. 

Tufts  Univ.,  Medford,  MA.   Dept.  of  Geology. 
J.  C.  Ridge,  and  F.  D.  Larsen. 
Geological      Society      of      America      Bulletin 
BUGMAF,  Vol.  102,  No.  7,  p  889-899,  July  1990. 
4  fig,  46  ref. 

Descriptors:  *Dating,  *Glacial  lakes,  'Paleohydro- 
logy,  *Paleolimnology,  'Radioactive  dating,  *Se- 
dimentology,  'Stratigraphy,  *Varve  chronology, 
Glaciation,  Lake  Hitchcock,  New  England. 

A  new  varve  record  from  sediments  of  glacial 
Lake  Hitchcock  in  the  Connecticut  River  Valley 
along  Canoe  Brook  in  Vermont  matches  and  pro- 
vides a  test  of  Antevs'  New  England  varve  chro- 
nology for  a  span  of  more  than  530  years.  Antevs's 
methods  of  correlation  as  well  as  construction  of 
the  varve  chronology  appear  to  be  valid.  The 
varve  record  at  Canoe  Brook  indicates  weather- 
controlled  variations  in  meteoric  (nonglacial)  dis- 
charge as  well  as  glacial  runoff.  Organic  sediments 
from  the  Canoe  Brook  site  lie  460-470  couplets 
above  the  base  of  the  section  and  were  deposited 
about  500  years  after  deglaciation.  The  organic 
sediment  was  radiocarbon  dated  at  12,355  yr  B.P., 
12,455  yr  B.P.,  and  12,915  yr  B.P.  These  dates 
provide  the  first  real  calibration  of  the  New  Eng- 
land varve  chronology.  The  dates  place  the  incep- 
tion of  Lake  Hitchcock  in  central  Connecticut 
prior  to  15,600  yr  B.P.  and  deglaciation  of  the 
Canoe  Brook  site  at  about  12,900  yr  B.P.  An 
abrupt  change  in  sediment  types  and  thickness  of 
varves  50  years  above  the  radiocarbon  dates  (about 
12,400  yr  B.P.)  corresponds  to  a  basin-wide  change 
in  the  New  England  varve  chronology  and  records 
the  initial  breaching  of  the  dam  for  Lake  Hitch- 
cock at  Rocky  Hill,  Connecticut.  Nonglacial  lakes, 
lower  than  Lake  Hitchcock,  persisted  in  the  north- 
ern Connecticut  Valley  until  at  least  400  years 
after  the  incursion  of  marine  waters  into  the  Cham- 
plain  Valley.  (Author's  abstract) 
W90-11978 


FROST  DISTRIBUTION  AND  OCCURRENCE 
ON  A  RANGELAND  WATERSHED  IN  SOUTH- 
WEST IDAHO. 

Idaho  Univ.,  Moscow. 

For  primary  bibliographic  entry  see  Field  2C. 

W90-11988 


Descriptors:  *Acid  rain,  'Chemistry  of  precipita- 
tion, 'Lightning,  'Thunderstorms,  Air  pollution, 
Chemical  interactions,  Nitrogen,  Nitrogen  com- 
pounds, Ozone,  Path  of  pollutants,  Sulfides. 

Lightning  and  corona  discharge  chemistry  and 
physics  literature  were  synthesized  to  provide  a 
best  estimate  for  the  integrated  effect  of  cloud-to- 
ground  lightning,  intracloud  lightning,  and  corona 
discharge  from  ice  particles  and  water  droplets  on 
a  local  NO  budget  and  precipitation  chemistry  for 
an  idealized  thunderstorm.  The  cloud  volume  con- 
centration of  NO  (the  predominant  chemical  spe- 
cies produced  by  lightning),  assuming  all  flashes 
occurred  simultaneously  in  an  undiluted,  idealized 
storm  volume  of  1,500  cu  km,  is  approximately  0.8 
ppbv  at  standard  temperature  and  pressure.  Uncer- 
tainties are  present  at  the  thunderstorm-scale,  and 
the  global  scale,  and  are  also  caused  by  precipita- 
tion chemistry  effects.  NO  production  values  (an 
average  of  field,  theoretical,  and  laboratory  obser- 
vations) are  used  to  scale  theoretical  estimates  of 
other  chemical  species  produced  by  lightning  that 
can  be  scavenged  by  precipitation.  In  terms  of 
chemical  production,  the  peak  current  intensity 
associated  with  intracloud  lightning  (ICL)  is  un- 
certain, but  it  is  likely  to  be  less  than  peak  current 
values  for  cloud-to-ground  lightning  (CGL).  Argu- 
ments have  been  presented  suggesting  that  ICL 
may  contribute  20%  of  the  NO  produced  by  CGL 
in  mid-latitudes.  In  terms  of  NO  production  for 
this  study,  one  CGL  flash  is  the  equivalent  of  two 
CGL  return  strokes;  this  takes  into  consideration, 
on  the  average,  the  potential  contribution  by  ICL. 
This  assumption  leads  to  about  20%  contribution 
to  the  global  total  nitrogen  budget,  which  is  con- 
sistent with  the  literature.  (Geiger-PTT) 
W90-10557 


NITRATE  CONCENTRATIONS  IN  SNOW 
FROM  REMOTE  AREAS:  IMPLICATION  FOR 
THE  GLOBAL  NOX  FLUX. 

New    Hampshire   Univ.,    Durham.    Inst,    for   the 
Study  of  Earth,  Oceans  and  Space. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10570 


2K.  Chemical  Processes 


EVALUATION  OF  LIGHTNING  AND 
CORONA  DISCHARGE  ON  THUNDERSTORM 
AIR  AND  PRECIPITATION  CHEMISTRY. 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

D.  L.  Sisterson,  and  Y.  P.  Liaw. 
Journal  of  Atmospheric  Chemistry  JATCE2,  Vol. 
10,  No.  1,  p  83-96,  January  1990.  3  tab,  66  ref. 
DOE  Contract  W-31-109-Eng-38. 


HYDROGEN  PEROXIDE  DECAY  IN  WATERS 
WITH  SUSPENDED  SOILS:  EVIDENCE  FOR 
BIOLOGICALLY  MEDIATED  PROCESSES. 

Florida     International    Univ.,     Miami.     Drinking 
Water  Research  Center. 
W.  J.  Cooper,  and  R.  G.  Zepp. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  5,  p  888-893,  May 
1990.  3  tab,  32  ref. 

Descriptors:  'Biodegradation,  'Hydrogen  perox- 
ide, 'Water  chemistry,  Chemical  reactions,  En- 
zymes. 

Hydrogen  peroxide  decay  studies  have  been  con- 
ducted in  suspensions  of  several  well  characterized 
soils  and  in  natural  water  samples.  Kinetic  and 
product  studies  indicated  that  the  decay  was  bio- 
logically mediated,  and  could  be  described  by 
pseudo  first-order  rate  expressions.  At  an  initial 
H202  concentration  of  0.5  microM,  the  hydrogen 
peroxide  half-life  varied  from  1  to  8  h.  The  decay 
was  inhibited  by  thermal  and  chemical  sterilization 
of  the  soils.  Peroxidase  activity  was  inferred  in 
several  natural  water  samples,  where  the  suspend- 
ed particles  catalyzed  the  oxidation  of  p-anisidine 
by  hydrogen  peroxide.  The  mass  spectrum  of  the 
major  reaction  product  indicated  that  it  was  the 
dimer,  possibly  benzoquinone-4-methoxyanil,  a 
product  that  also  was  observed  from  the  horserad- 
ish peroxidase-catalyzed  oxidation  of  p-anisidine 
by  hydrogen  peroxide.  (Author's  abstract) 
W90-10717 


DENITRIFICATION  IN  SEDIMENTS  FROM 
THE  HYPORHEIC  ZONE  ADJACENT  TO  A 
SMALL  FORESTED  STREAM. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

J.  H.  Duff,  and  F.  J.  Triska. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  6,  p  1140-1147,  June 
1990.  9  fig,  1  tab,  35  ref. 


Descriptors:  'Chemical  interactions,  'Denitrifica- 
tion,  'Forest  hydrology,  'Forest  watersheds, 
•Sediment  analysis,  'Water  chemistry,  Acetylene, 
Alder  trees,  Dissolved  oxygen,  Nitrates,  Organic 
carbon,  Redwood  trees,  Riparian  land. 

Denitrification  was  assayed  by  the  acetylene  block- 
age technique  in  hyporheic  sediments.  Samples 
were  obtained  along  transects  perpendicular  to  the 
stream  at  two  sites:  (1)  the  base  of  a  slope  dominat- 
ed by  old-growth  redwood  and  (2)  the  base  of  a 
slope  dominated  by  alder  regenerating  from  a 
clearcut  in  1965.  Denitrification  was  evident  at  in 
situ  nitrate  concentrations  from  all  locations  tested. 
Activity  was  stimulated  by  nitrate,  but  nitrate  plus 
glucose  had  no  additional  effect.  Denitrifying  po- 
tentials increased  with  increasing  distance  from  the 
stream  channel.  Dissolved  oxygen  was  100%  of 
the  concentration  expected  in  equilibrium  with  the 
atmosphere  in  water  obtained  from  monitoring 
wells  immediately  adjacent  to  the  stream,  but  was 
as  low  as  7%  of  the  expected  value  in  water  1 1.4  m 
inland.  Both  nitrate  and  dissolved  organic  carbon 
decreased  over  the  summer  in  wells  at  the  base  of 
the  alder-forested  slope.  A  48-h  injection  of  nitrate- 
amended  stream  water  into  hyporheic  water  8.4  m 
inland  stimulated  nitrous  oxide  production  in  the 
presence  of  acetylene.  Nitrous  oxide,  generated  as 
nitrate,  and  acetylene  were  co-transported  to  a 
well  13  m  down-gradient.  The  acetylene-block  ex- 
periments coupled  with  the  chemistry  data  suggest 
that  denitrification  can  modify  the  chemistry  ol 
water  during  passage  through  the  hyporheic  zone 
(Author's  abstract) 
W90-10725 


CHEMISTRY  OF  URANIUM,  THORIUM,  AND 

RADIUM  ISOTOPES  IN  THE  GANGA-BRAH- 

MAPUTRA   RIVER   SYSTEM:   WEATHERING 

PROCESSES  AND  FLUXES  ns  THE  BAY  OF 

BENGAL. 

Physical  Research  Lab.,  Ahmedabad  (India). 

M.  M.  Sarin,  S.  Krishnaswami,  B.  L.  K. 

Somayajulu,  and  W.  S.  Moore. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 

Vol.  54,  No.  5,  p  1387-1396,  May  1990.  8  fig,  4  tab, 

36    ref.    NSF    Grants    INT-81 17218    and    INT- 

8218434. 

Descriptors:  'Bay  of  Bengal,  'Brahmaputra  River, 
'Ganges  River,  'Radium,  'Solute  transport,  'Tho- 
rium, 'Uranium,  'Water  chemistry,  'Weathering, 
Actinide  elements,  Erosion,  Geologic  erosion, 
India,  River  sediments,  Rivers,  Sediment  chemis- 
try. 

The  most  comprehensive  data  set  on  uranium,  tho- 
rium, and  radium  isotopes  in  the  Ganga-Brahmapu- 
tra,  one  of  the  major  river  systems  of  the  world,  is 
reported.  The  dissolved  U238  concentration  in 
these  river  waters  ranges  between  0.44  and  8.32 
micrograms/L,  and  it  exhibits  a  positive  correla- 
tion with  major  cations  (Na,  K,  Mg,  Ca).  The 
U238/(Sum  of  cations)  ratio  in  waters  is  very 
similar  to  that  measured  in  suspended  sediments, 
indicating  congruent  weathering  of  uranium  and 
major  cations.  The  regional  variations  observed  in 
the  U234/U238  activity  ratio  are  consistent  with 
the  lithology  of  the  drainage  basins.  The  lowland 
tributaries  draining  through  the  igneous  and  meta- 
morphic  rocks  of  the  Deccan  Traps  and  the  Vind- 
hyan-Bundelkhand  Plateau,  have  a  U234  to  U238 
ratio  in  the  range  1.16  to  1.84.  This  range  is  signifi- 
cantly higher  than  the  near  equilibrium  ratio  (about 
1.05)  observed  in  the  highland  rivers  which  drain 
through  sedimentary  terrains.  The  striking  feature 
of  the  radium  isotopes  data  is  the  distinct  differ- 
ence in  the  Ra228  and  Ra226  abundances  between 
the  highland  and  lowland  rivers.  The  lowland 
waters  are  enriched  in  Ra228  while  the  highland 
waters  contain  more  Ra226.  This  difference  mainly 
results  from  the  differences  in  their  weathering 
regimes.  The  discharge-weighted  mean  concentra- 
tion of  dissolved  U238  in  the  Ganga  (at  Patna)  and 
in  the  Brahmaputra  (at  Goalpara)  are  1.81  and  0.63 
micrograms/L,  respectively.  The  Ganga-Brahma- 
putra  river  system  constitutes  the  major  source  of 
dissolved  uranium  to  the  Bay  of  Bengal.  These 
rivers  transport  annually  about  1000  tons  of  urani- 
um to  their  estuaries,  about  10%  of  the  estimated 
global  supply  of  dissolved  uranium  to  the  oceans 
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via  rivers.  The  high  intensity  of  weathering  of 
uranium  in  the  Ganga-Brahmapura  River  system 
can  also  be  deduced  from  the  Th232/U238  and 
Th230/U238  activity  ratios  measured  in  the  sus- 
pended sediments.  The  flux  of  excess  Th230  sup- 
plied to  the  Bay  of  Bengal  via  these  river  sedi- 
ments is  about  six  times  more  than  its  in  situ 
production  from  seawater  in  the  entire  Bay  of 
Bengal.  (Hoskin-PTT) 
W90- 10742 


210PB  AND  137CS  CHRONOLOGY  OF  SEDI- 
MENTS FROM  SMALL,  SHALLOW  ARCTIC 
LAKES. 

Wisconsin  Univ.-Milwaukee.  Center  for  Great 
Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  2J. 
W90- 10743 


EFFECT  OF  PARTICLE  SIZE  ON  TRANSI- 
TION METAL  CONCENTRATIONS  IN  THE 
CHANGJIANG  (YANGTZE  RD7ER)  AND  THE 
HUANGHE  (YELLOW  RTVER),  CHINA. 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10745 


CONTENT  OF  CHLORIDE,  NITRATE,  AND 
SULPHATE  IN  SNOW  SAMPLES  COLLECTED 
FROM  THE  SNOWY  MOUNTAIN  REGION  OF 
AUSTRALIA. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Sutherland  (Australia).  Analytical 
Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10746 


ASSESSMENT  OF  THE  CHEMICAL  AND 
PHYSICAL  PROPERTIES  OF  ADARI  SPRING 
IN  BAHRAIN. 

Arabian  Gulf  Univ.,  Manama  (Bahrain). 

I.  M.  Madany,  and  M.  S.  Akhter. 

Environment  International  ENVIDV,  Vol.  16,  No. 

3,  p  297-300,  1990.  2  tab,  16  ref. 

Descriptors:  'Groundwater  chemistry,  'Ground- 
water quality,  'Saline  water  intrusion,  'Spring 
water,  'Water  analysis,  'Water  chemistry,  'Water 
quality,  Acidity,  Alkalinity,  Bahrain,  Calcium, 
Chlorides,  Dissolved  solids,  Drinking  water,  Elec- 
trical conductivity,  Fluorides,  Hardness,  Hydrogen 
ion  concentration,  Iron,  Magnesium,  Manganese, 
Nitrates,  Phosphates,  Potassium,  Sodium,  Sulfates, 
Water  sampling. 

Water  quality  for  Adari  Spring  in  Bahrain  has  been 
investigated  from  November  1986  to  November 
1987.  A  total  of  24  chemical  and  physical  param- 
eters including  pH,  electric  conductivity,  alkalini- 
ty, acidity,  hardness,  calcium,  magnesium,  sodium, 
potassium,  sulfate,  chloride,  nitrate,  phosphate,  flu- 
oride, iron,  manganese,  and  total  dissolved  solids 
were  analyzed.  The  following  concentrations: 
chloride  (1721-2724  mg/L),  sodium  (810-1240  mg/ 
L),  sulfate  (500-514  mg/L),  total  dissolved  solids 
(4270-6300  mg/L)  and  hardness  (1030-1650  mg/L) 
indicate  that  the  water  is  unacceptable  for  domes- 
tic purposes.  Saline  water  and  other  pollutants  are 
entering  Adari  Spring  and  deteriorating  its  quality. 
For  recreational  purposes  this  water  could  be 
harmful.  However,  the  water  could  be  used  for 
agricultural  purposes,  particularly  for  date  planta- 
tions which  can  tolerate  high  salinity  in  water. 
(Author's  abstract) 
W90- 10752 


INDEXING    GAS   TRANSFER    IN   SELF-AER- 
ATED FLOWS. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 
W90- 10765 


OXIDATION  STATES  OF  ARSENIC  IN  WELL- 
WATER  FROM  A  CHRONIC  ARSENICISM 
AREA  OF  NORTHERN  MEXICO. 


Instituto  Politecnico  Nacional,  Mexico  City.  Dept. 

de  Farmacologia  y  Toxicolgia. 

L.  M.  Del  Razo,  M.  A.  Arellano,  and  M.  E. 

Cebrian. 

Environmental  Pollution  ENPOEK,  Vol.  64,  No. 

2,  p  143-153,  1990.  4  fig,  2  tab,  24  ref. 

Descriptors:  'Arsenic,  'Groundwater  pollution, 
'Mexico,  'Public  health,  'Well  water,  Aquifers, 
Epidemiology,  Pollutant  identification,  Rural 
areas,  Toxicity,  Water  pollution  effects. 

Aquifers  in  the  Region  Lagunera  in  northern 
Mexico  are  heavily  contaminated  with  arsenic. 
The  range  of  total  arsenic  concentrations  in  128 
water  samples  analyzed  was  0.008  to  0.624  mg/L, 
with  concentrations  >  0.05  mg/L  found  in  50%  of 
them.  Approximately  400,000  people  living  in  rural 
areas  were  exposed  to  high  As  concentrations. 
Most  of  the  As  was  in  inorganic  form,  with  penta- 
valent  arsenic  (As(V))  the  predominant  species  in 
93%  of  the  samples.  In  36%  of  the  samples,  how- 
ever, variable  percentages  (20-50%)  of  trivalent  As 
(As(III))  were  found.  Organic  arsenicals  were 
present  in  very  small  amounts.  Since  As(III)  is 
several  times  more  toxic  than  As(V),  it  was  sug- 
gested that  periodic  studies  be  performed  on  the 
As(III)/As(V)  ratio  in  wells  whose  total  As  con- 
centrations are  above  0.05  mg/L,  in  combination 
with  epidemiological  studies  to  evaluate  possible 
differences  in  health  effects  produced  by  different 
As  species.  (Author's  abstract) 
W90-10778 


QUANTITATTVE  METHOD  FOR  DETERMI- 
NATION OF  TRACE  METAL  CONCENTRA- 
TIONS IN  SEDIMENTARY  PYRITE. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

M.  A.  Huerta-Diaz,  and  J.  W.  Morse. 

Marine  Chemistry  MRCHBD,  Vol.  29,  No.  2-3,  p 

119-144,  May  1990.  6  fig,  9  tab,  63  ref.  NSF  Grants 

OCE-8510055  and  OCE-8817431. 

Descriptors:  'Chemical  analysis,  'Diagenesis, 
•Pollutant  identification,  'Pyrite,  'Sediment  analy- 
sis, 'Trace  metals,  'Water  pollution  sources,  Baffin 
Bay,  Chemical  interactions,  Iron,  Marine  sedi- 
ments, Mississippi  River,  Sediment  chemistry, 
Texas. 

Trace  metals  commonly  undergo  chemical  diagen- 
esis in  anoxic  sediments  from  association  with 
metal  oxides,  organic  matter,  and  other  reactive 
components  to  coprecipitates  with  authigenic 
pyrite.  Whereas  this  process  has  long  been  recog- 
nized as  a  major  aspect  of  trace  metal  diagenesis, 
no  satisfactory  method  for  quantifying  trace  metal 
concentrations  in  sedimentary  pyrite  has  been 
available.  A  new  method  is  presented,  derived 
from  the  Lord  technique,  for  the  quantitative  ex- 
traction of  trace  metals  from  sedimentary  pyrite. 
The  new  method  involves  the  sequential  leaching 
of  sediments  using  1  M  HC1  (reactive  fraction),  10 
M  HF  (silicate  fraction)  and  concentrated  HN03 
(pyrite  fraction).  Examples  are  presented  of  the 
application  of  this  new  method  to  trace  metal 
diagenesis  in  two  different  sedimentary  marine  en- 
vironments: Baffin  Bay,  TX,  and  the  Mississippi 
Delta.  To  establish  the  relation  between  the  trans- 
fer of  Fe  and  the  trace  metal  of  interest  to  the 
pyrite  phase,  the  degree  of  pyritization  (DOP)  was 
compared  with  the  newly  introduced  degree  of 
trace  metal  pyritization  (DTMP).  Results  obtained 
by  combining  these  two  operationally  defined  pa- 
rameters indicate  that  transition  metals  exhibit  a 
trend  of  increasing  DTMP  with  increasing  DOP, 
whereas  DTMP  values  for  class  B  metals  remain 
essentially  constant  with  increasing  DOP  levels. 
(Author's  abstract) 
W90- 10802 


LITHIUM-A  NEW  APPROACH  FOR  THE 
GRANULOMETRIC  NORMALIZATION  OF 
TRACE  METAL  DATA. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Dept.  of  Fisheries  and  Oceans. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 10803 


PHOTOSENSITIZED  OXIDATION  OF  BRO- 
MIDE IN  DEAD  SEA  WATER. 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  de  Chimie  Physique. 
M.  Gratzel,  and  M.  Halmann. 
Marine  Chemistry  MRCHBD,  Vol.  29,  No.  2-3,  p 
169-182,  May  1990.  5  fig,  5  tab,  32  ref. 

Descriptors:  'Bromides,  'Chemical  reactions, 
'Dead  Sea,  'Oxidation,  'Photochemistry,  'Saline 
water,  'Water  chemistry,  Acidification,  Acidity, 
Brines,  Chemical  interactions,  Dissolved  organic 
carbon,  Hydrocarbons,  Molecular  structure, 
Oxygen. 

The  photosensitized  oxidation  of  bromide  ions  in 
acidified  oxygenated  Dead  Sea  water  was  studied 
by  illumination  with  natural  sunlight  and  with  arti- 
ficial light  sources.  No  measurable  oxidation  of 
bromide  to  bromide  was  observed  in  the  dark,  in 
the  absence  of  oxygen  (or  air),  or  without  acidifi- 
cation of  the  brine.  The  rate  of  oxidation  was 
enhanced  by  increasing  acidity,  and  occurred  also 
in  sunlight-illuminated  air-bubble  films  of  the  brine, 
simulating  reactions  at  the  sea-air  interface.  Some 
photo-oxidation  was  observed  even  in  the  absence 
of  added  photosensitizers  or  added  acid,  producing 
a  non-volatile  oxidant.  The  photo-oxidation  of  bro- 
mide was  not  inhibited  by  the  addition  of  1,4- 
diazabicyclo-(2,2)-octane  (DABCO),  indicating 
that  single  oxygen  is  probably  not  involved  as  an 
intermediate  in  this  reaction.  A  search  for  dis- 
solved organic  compounds  in  the  Dead  Sea  brine 
by  n-hexane  extraction  and  gas  chromatography- 
mass  spectrometry  showed  the  presence  of  several 
distinct  species  with  nass:charge  ratio  values  ol 
308-378.  These  molecular  weights  are  compatible 
with  those  of  some  saturated  and  some  mono- 
unsaturated  or  monocyclic-saturated  hydrocar- 
bons. The  observed  photo-oxidation  of  bromide  in 
the  brine,  which  involves  its  natural  photosensitiz- 
ing properties,  suggests  a  possible  mechanism  foi 
the  abiotic  generation  of  halogenated  organic  com- 
pounds in  the  marine  environment.  The  rate  ol 
photo-oxidation  of  bromide  in  the  brine  was  mark- 
edly increased  by  the  addition  of  aromatic  ketones 
such  as  anthraquinone  derivatives.  (Author's  ab- 
stract) 
W90- 10804 


ALUMINUM  SOLUBILITY  IN  ORGANIC  SOU 
HORIZONS  FROM  NORTHERN  AND  SOUTH- 
ERN FORESTED  WATERSHEDS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10825 


ALUMINUM  SOLUBILITY,  CALCIUM-ALU 
MINUM  EXCHANGE,  AND  PH  IN  ACIE 
FOREST  SOILS. 

Colorado    State    Univ.,    Fort    Collins.    Dept.    ol 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10826 


SEASONAL  TRENDS  OF  COPPER  SEDIMEN- 
TATION IN  LAKE  ORTA  (ITALY). 

Istituto  di  Ricerca  sulle  Acque,  Brugherio  (Italy) 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10837 


SEDIMENTARY  TRACE  METALS  IN  LAKES 
IN  IBADAN,  NIGERIA. 

Ibadan  Univ.  (Nigeria).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2H. 

W90- 10838 


VERTICAL  DISTRIBUTION  OF  URANIUM 
MILL  TAILINGS  CONTAMINANTS  IN  LANG 
LEY  BAY,  LAKE  ATHABASCA  SEDIMENTS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10839 
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SPATIAL  DISTRIBUTION  PATTERNS  OF 
METALS  IN  THE  SURFACE  SEDIMENTS  OF 
LAKE  ORTA  (ITALY). 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 
For  primary  bibliographic  entry  see  Field  5B. 
W9O-10841 


CONTRASTING  BEHAVIOUR  OF  MANGA- 
NESE IN  THE  SURFICIAL  SEDIMENTS  OF 
THIRTEEN  SOUTH-CENTRAL  ONTARIO 
LAKES. 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10842 


NICKEL  DIAGENESIS  AND  PARTITIONING 
IN  LAKE  SEDIMENTS. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10844 

DISTRIBUTION    AND   CLASSIFICATION   OF 
METAL  SPECIES  IN  SOIL  LEACHATES. 

Queen's    Univ.,    Kingston    (Ontario).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-10846 


DEPOSITION  AND  TRANSPORT  OF  TRACE 
METALS  IN  AN  ACIDIFIED  CATCHMENT  OF 
CENTRAL  ONTARIO. 

Ontario  Ministry  of  the  Environment,  Dorchester. 
Dorset  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10848 

MERCURY  CONCENTRATIONS  IN  INLAND 
WATERS  OF  GOLD-MINING  AREAS  IN  RON- 
DONIA,  BRAZIL. 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Lab.  de  Radioisotopes. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10850 


PH-RELATED  VARIATIONS  IN  TRACE 
METAL  CONCENTRATIONS  IN  LAKE  ORTA 
(ITALY). 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10852 


TRACE  METAL  RESEARCH  AT  LITTLE  ROCK 
LAKE,  WISCONSIN:  BACKGROUND  DATA, 
ENCLOSURE  EXPERIMENTS,  AND  THE 
FIRST  THREE  YEARS  OF  ACIDIFICATION. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10853 


BIOGEOCHEMISTRY     OF     BARIUM     AND 
STRONTIUM  IN  A  SOFTWATER  LAKE. 

Lancaster  Univ.  (England).  Inst,  of  Environmental 
and  Biological  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10854 


COLLOIDAL  IRON  OXYHYDROXY-PHOS- 
PHATE:  THE  SIZING  AND  MORPHOLOGY 
OF  AN  AMORPHOUS  SPECIES  IN  RELATION 
TO  PARTITIONING  PHENOMENA. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
G.  G.  Leppard,  R.  R.  De  Vitre,  D.  Perret,  and  J. 
Buffle. 

Science  of  the  Total  Environment  STENDL,  Vol. 
87/88,  p  345-354,  November  1989.  4  fig,  3  tab,  16 
ref. 

Descriptors:  *Colloids,  *Eutrophic  lakes,  *Iron 
compounds,  'Microscopic  analysis,  'Particulate 
matter,  *Path  of  pollutants,  Chemical  analysis, 
Deposition,  Electron  microscopy,  Freshwater, 
Heavy  metals,  Ion  transport,  Scanning  electron 
microscopy,  Sedimentation,  Solubility,  Water  pol- 
lution, X-ray  spectroscopy. 

An  iron-rich  fraction  was  isolated  from  a  small 
eutrophic  lake  and  studied  on  a  particle-specific 
basis  by  (i)  conventional  transmission  electron  mi- 
croscopy (TEM)  and  (ii)  scanning  transmission 
electron  microscopy  in  conjunction  with  energy- 
dispersive  spectroscopy  (STEM/EDS).  Addition- 
ally, the  fraction  per  se  was  characterized  by  clas- 
sical wet  chemistry.  A  morphologically  distinctive 
particulate  was  discovered  to  be  rich  in  iron  (in  an 
X-ray  amorphous  form)  and  phosphorus  (as  phos- 
phate), and  it  also  contained  some  calcium.  Particle 
sizes  determined  by  TEM  fell  entirely  into  the 
colloidal  range,  with  a  great  majority  of  those 
trapped  by  a  cutoff  filter  of  0.45  microns  showing  a 
mean  diameter  less  than  0.13  microns.  Several  mor- 
photypes  could  be  identified  at  3  nm  resolution  in 
ultrathin  sections  of  plastic-embedded  colloid  frac- 
tions. New  technology  transferred  from  the  bio- 
medical sciences  was  used  to  obtain  about  1  nm 
resolution,  and  revealed  (i)  irregular  arrays  of  su- 
bunits  with  a  least  diameter  approaching  the  reso- 
lution limit  and  (ii)  many  varieties  of  the  principal 
morphotypes.  A  range  of  130  nm  down  towards 
the  molecular  range  was  found  to  be  more  repre- 
sentative of  the  true  particle  size  distribution  than 
one  derived  solely  from  filtration  data  based  on 
filter  pore  sizes.  Size  distributions  established  by 
cascade  filtration  assessments  are  shown  to  be  re- 
lated to  colloid  aggregation  phenomena,  which 
may  affect  phosphate  partitioning  between  the 
operationally-defined  solid  and  soluble  phases. 
(Author's  abstract) 
W90-10859 


SELENIUM  METHOD  FOR  TREATMENT  OF 
LAKES  FOR  ELEVATED  LEVELS  OF  MERCU- 
RY IN  FISH. 

Boliden   Mineral   A.B.   (Sweden).   Smelting   Div. 
For  primary  bibliographic  entry  see  Field  5F. 
W90- 10868 


BACKGROUND  CONCENTRATIONS  OF 
METALS  AND  CYANIDE  IN  LOWER  MICHI- 
GAN SOILS. 

C-E  Environmental,   Inc.,   Farmington   Hill,   MI. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10969 

NIWR  INTERLABORATORY  COMPARISON 
STUDIES  NOS.  83/A-87/B:  CONCLUSIONS. 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11086 


DYNAMICS  OF  PARTICULATE  TRACE 
METALS  IN  THE  LAKES  OF  KEJIMKUJIK 
NATIONAL  PARK,  NOVA  SCOTIA,  CANADA. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10857 


HEAVY  METALS  IN  WATER  AND  SUSPEND- 
ED PARTICULATES  FROM  AN  URBAN  BASIN 
IMPACTING  LAKE  ONTARIO. 

Ontario  Ministry  of  the  Environment,  Toronto. 
Water  Resources  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10858 


SOURCES  AND  SUMMARIES  OF  WATER- 
QUALITY  INFORMATION  FOR  THE  RAPID 
CREEK  BASIN,  WESTERN  SOUTH  DAKOTA. 

Geological  Survey,  Rapid  City,  SD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 11242 


Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-11244 


WATER  QUALITY  IN  GAINES  CREEK  AND 
THE  GAINES  CREEK  ARM  OF  EUFAULA 
LAKE,  OKLAHOMA. 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 
J.  K.  Kurklin. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4169, 
1990.  97p,  7  fig,  9  tab,  26  ref. 

Descriptors:  'Lakes,  'Oklahoma,  'Water  quality, 
Water  supply. 

Based  on  samples  analyzed  periodically  for  physi- 
cal properties,  major  anions,  nitrogen,  trace  ele- 
ments, phytoplankton,  and  bacteria,  the  quality  of 
water  obtained  from  Gaines  Creek  and  the  Gaines 
Creek  arm  of  Eufaula  Lake,  Oklahoma  is  similar. 
Water  from  Gaines  Creek  had  a  pH  range  of  5.7  to 
7.6  and  a  maximum  specific  conductance  of  97 
microsiemens/cm  at  25  C,  whereas  water  from  the 
Gaines  Creek  Arm  of  Eufaula  Lake  had  a  pH 
range  of  6.0  to  9.2  and  a  maximum  specific  con- 
ductance of  260  microsiemens/cm  at  25  C.  Dis- 
solved-oxygen,  pH,  temperature,  and  specific  con- 
ductance values  for  the  lake  varied  with  depth. 
With  the  exception  of  cadmium,  iron,  lead,  and 
manganese,  constituent  determinations  of  samples 
were  within  recommended  national  primary  and 
secondary  drinking-water  standards.  When  com- 
pared to  water  quality  criteria  established  by  the 
National  Academy  of  Sciences,  bacteria  and  phy- 
toplankton counts  exceeded  recommended  limits 
for  drinking  water;  however,  water  from  either 
Gaines  Creek  or  Eufaula  Lake  could  be  treated 
similarly  and  used  as  a  municipal  water  supply. 
(USGS) 
W90- 11245 


GEOCHEMICAL  INTERACTIONS  OF  HAZ- 
ARDOUS WASTES  WITH  GEOLOGICAL  FOR- 
MATIONS IN  DEEP- WELL  SYSTEMS. 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11281 


HYDROLOGY  OF  METEORIC  DIAGENESIS: 
RESIDENCE  TIME  OF  METEORIC  GROUND 
WATER  IN  ISLAND  FRESH-WATER  LENSES 
WITH  APPLICATION  TO  ARAGONITE-CAL- 
CITE  STABILIZATION  RATE  ES  BERMUDA. 
University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11439 


ACTIVE  CIRCULATION  OF  SALINE  GROUND 
WATERS  IN  CARBONATE  PLATFORMS:  EVI- 
DENCE FROM  THE  GREAT  BAHAMA  BANK. 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 11440 


SELENIUM  IN  AQUEOUS  SOLUTIONS:  THE 
IMPOSSIBILITY  OF  OBTAINING  A  MEAN- 
INGFUL EH  USING  A  PLATINUM  ELEC- 
TRODE, WITH  EXPLICATIONS  FOR  MODEL- 
ING OF  NATURAL  WATERS. 
Colorado  Univ.  at  Boulder.  Dept.  of  Geological 
Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-11441 


WATER-QUALITY  DATA  (OCTOBER  1988 
THROUGH  SEPTEMBER  1989)  AND  STATIS- 
TICAL SUMMARIES  (MARCH  1985 
THROUGH  SEPTEMBER  1989)  FOR  THE 
CLARK  FORK  AND  SELECTED  TRIBUTARIES 
FROM   GALEN  TO  MISSOULA,  MONTANA. 


MAGNESIUM-SALINITY  RELATION  IN  THE 
SALINE  LAKE  OSTRACODE  CYPRIDEIS 
AMERICANA. 

Akron  Univ.,  OH.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90- 11442 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 


I 

1 


COORDINATION  CHEMISTRY  OF  WEATH- 
ERING: KINETICS  OF  THE  SURFACE-CON- 
TROLLED DISSOLUTION  OF  OXIDE  MINER- 
ALS. 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

W.  Stumm,  and  R.  Wollast. 

Reviews  of  Geophysics  RVGPB4,  Vol.  28,  No.  1, 

p   53-69,   February    1990.    10  fig,    1   tab,   71   ref. 

Descriptors:  'Chemical  interactions,  'Dissolution 
reactions,  'Geochemistry,  'Water  chemistry, 
•Weathering,  Chemical  properties,  Chemical  reac- 
tions, Geohydrology,  Ligands,  Minerals,  Soil 
chemistry,  Soil  properties,  Solutes. 

Chemical  weathering  processes,  essentially  caused 
by  the  interaction  of  water  and  the  atmosphere 
with  the  Earth's  crust,  transform  primary  minerals 
into  solutes  and  clays  and,  eventually,  into  sedi- 
mentary rocks;  these  processes  participate  in  con- 
trolling the  global  hydrogeochemical  cycles  of 
many  elements.  Many  mineral  dissolution  process- 
es are  controlled  by  a  chemical  mechanism  at  the 
solid-water  interface.  The  reaction-controlling 
steps  can  be  interpreted  in  terms  of  a  surface 
coordination  model.  The  tendency  of  a  mineral  to 
dissolve  is  influenced  by  the  interactions  of  solutes 
(-  H(  +  ),  OH(-),  ligands,  and  metal  ions  -)  with  its 
surface.  The  surface  reactivity  is  dependent  on  the 
surface  species  and  their  structural  identity.  Specif- 
ically, the  dependence  of  the  dissolution  rate  on 
pH  and  on  dissolved  ligand  concentrations  can  be 
explained  in  terms  of  the  surface  concentration 
(activities)  of  the  precursor  of  the  activated  com- 
plex; these  surface  concentrations  are  experimen- 
tally determinable  from  the  number  of  surface 
sites,  the  extent  of  surface  protonation  (or  depro- 
tonation),  and  the  surface  concentration  of  ligands. 
Furthermore,  the  weathering  rate  of  different  min- 
erals depends  on  the  structural  arrangements 
within  the  crystal  lattice  and  on  the  strength  of  the 
bonds  between  atoms  of  the  crystal  that  have  to  be 
broken.  Weathering  processes  participate  in  con- 
trolling the  hydrogeochemical  cycles  of  many  ele- 
ments. A  general  rate  law  for  the  dissolution  of 
minerals  is  derived  by  considering,  in  addition  to 
the  surface  coordination  chemistry,  established 
models  of  lattice  statistics  and  activated  complex 
theory.  (Chonka-PTT) 
W90- 11449 


GEOCHEMICAL  PROCESSES  CONTROLLING 
SELENIUM  IN  GROUND  WATER  AFTER 
MINING,  POWDER  RIVER  BASIN,  WYO- 
MING, U.S.A. 

Geological  Survey,  Cheyenne,  WY. 

D.  L.  Naftz,  and  J.  A.  Rice. 

Applied  Geochemistry  APPGEY,  Vol.  4,  p  565- 

575,  1989.  6  fig,  4  tab,  39  ref. 

Descriptors:  'Geochemistry,  'Groundwater  pollu- 
tion, 'Mine  wastes,  'Path  of  pollutants,  'Powder 
River  Basin,  'Selenium,  'Wyoming,  Adsorption, 
Coal  mining,  Organic  carbon,  Particle  size,  Urani- 


Geochemical  data  for  samples  of  overburden  from 
three  mines  in  the  Powder  River  Basin  indicate  a 
statistically  significant  (0.01  confidence  level)  posi- 
tive correlation  (r=0.74)  between  Se  and  organic 
C.  Results  of  factor  analysis  with  varimax  rotation 
on  the  major  and  trace  element  data  from  the  rock 
samples  indicate  large  (>  50)  varimax  loadings  for 
Se  in  two  of  the  three  factors.  In  Factor  1,  the 
association  of  Se  with  constituents  common  to 
detrital  grains  indicates  that  water  transporting  the 
detrital  particles  in  the  Powder  River  Basin  also 
carried  dissolved  Se.  The  large  (>  50)  varimax 
loadings  of  Se  and  organic  C  in  Factor  2  probably 
are  due  to  the  organic  affinities  characteristic  of 
Se.  Dissolved  Se  concentrations  in  water  samples 
collected  at  one  coal  mine  are  directly  related  to 
the  dissolved  organic  C  concentrations.  Hydro- 
philic  acid  concentrations  in  the  water  samples 
from  the  mine  ranged  from  35  to  43%  of  the  total 
dissolved  organic  C,  and  hydrophobic  acid  con- 
centrations ranged  from  40-49%  of  the  total  dis- 
solved organic  C.  The  large  dissolved  organic  C 
concentration  in  water  from  the  same  mine  (34-302 
mg/L),  coupled  with  the  large  proportion  of  acidic 


components,  may  saturate  adsorption  sites  on 
geothite  and  similar  minerals  that  comprise  the 
aquifer  material,  thus  decreasing  the  extent  of  sele- 
nite  (Se03(2-))  adsorption  as  a  sink  for  Se  as  the 
redox  state  of  groundwater  decreases.  (Author's 
abstract) 
W90- 11452 


HYDROCARBON  MINERALIZATION  IN 
SEDIMENTS  AND  PLASMID  INCIDENCE  IN 
SEDIMENT  BACTERIA  FROM  THE  CAM- 
PECHE  BANK. 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11520 


BINARY  AND  TERNARY  EXCHANGE  BEHAV- 
IOR OF  POTASSIUM  AND  AMMONIUM  ON 
KENTUCKY  SUBSOILS. 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  2G. 
W90- 11563 


NITROGEN  MINERALIZATION  IN  SEMI- 
ARID  SOILS  OF  MOROCCO:  RATE  CON- 
STANT VARIATION  WITH  DEPTH. 

Institut   Agronomique   et   Veterinaire   Hassan   II, 

Rabat  (Morocco).  Dept.  of  Soil  Science. 

B.  Soudi,  A.  Sbai,  and  C.  N.  Chiang. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  3,  p  756-761,  May/June  1990.  6  fig,  2 

tab,  22  ref. 

Descriptors:  'Adsorption  kinetics,  'Chemical  reac- 
tions, 'Morocco,  'Nitrogen  fixation,  'Semiarid 
lands,  'Soil  chemistry,  'Soil  water,  Amino  acids, 
Chemical  analysis,  Drought  resistance,  Fertiliza- 
tion, Mathematical  analysis,  Mathematical  equa- 
tions, Nitrogen  compounds,  Nitrogen  cycle,  Soil 
types. 

Development  of  drought-resistant  crops  through 
breeding  for  extensive  root  systems  emphasizes  the 
importance  of  subsoil  N  mineralization  for  crop 
production  in  arid  regions.  This  study  was  con- 
ducted to  determine  the  influence  of  soil  depth  on 
N-mineralization  rate,  total  N,  and  amino  acid  N 
contents  for  eight  representative  soils  of  the  su- 
barid  zone  of  Morocco.  Nitrogen-mineralization 
ability  within  the  profiles  was  evaluated  through 
long-term  soil  incubation/leaching  experiments. 
Total  N  and  amino  acid  N  were  measured  by  the 
Kjeldahl  method  and  acid  hydrolysis,  respectively. 
A  hydrolyzable-N-production  rate  was  also  evalu- 
ated, through  successive  acid  hydrolysis  of  samples 
from  two  soil  profiles.  The  changes  with  depth  for 
the  three  variables  studied  were  described  by  two 
equations.  One  is  a  power  law  of  the  type  Y  =  AD 
exp(-B),  where  Y  is  one  of  the  variables,  A  and  B 
are  two  positive  constants,  and  D  is  depth.  The 
second  is  an  exponential  equation,  Y  =  A  exp(- 
BD).  Parameter  B  had  values  of  1.3  and  0.04  for  N- 
mineralization  rate  0.7  and  0.021  for  amino  acid  N, 
and  0.40  and  0.012  for  total  N  for  the  power-law 
and  exponential  models,  respectively.  Significant 
differences  were  found  between  the  rates  of 
change  with  depth  (B  value)  of  the  three  quantities 
studied  using  the  second  equation.  The  hydrolyza- 
ble-N-production rate  decreased  with  depth  in  the 
profiles,  indicating  a  reduction  of  the  chemical 
degradability  of  N  compounds  in  deeper  horizons. 
These  results  suggest  that  the  decrease  of  N  miner- 
alization with  depth  may  be  attributed  to  a  recon- 
densation  of  amino  acids  in  complex  biochemical 
compounds  more  resistant  to  biodegradation.  (Au- 
thor's abstract) 
W90- 11567 


BROAD  SPECTRUM  ANALYSIS  OF  IONIC 
AND  NON-IONIC  ORGANIC  CONTAMI- 
NANTS IN  URBAN  WASTEWATERS  AND 
COASTAL  RECEIVING  AQUATIC  SYSTEMS. 

Instituto    de    Quimica    Bio-Organica,    Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 11626 


EXTRACTION-SPECTROPHOTOMETRIC  DE- 
TERMINATION OF  ARSENIC  IN  ENVIRON- 
MENTAL SAMPLES  WITH  IODIDE  AND  AMI- 
DINES. 

Ravishankar  Univ.,  Raipur  (India).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 11627 


DETECTION  OF  LOW-WEIGHT  NATURAL 
ORGANIC  MOLECULES  FROM  MARINE  IN- 
TERSTITIAL WATERS  IN  GEL  CHROMATOG- 
RAPHY. 

Universite    de    Toulon    et    du    Var,    La    Garde 

(France).  Lab.  de  Recherches  de  Chimie  Marine 

des  Organometalliques. 

M.  Boussemart,  M.  Richou,  G.  Fevrier,  and  J. 

Benaim. 

Environmental  Technology  ETLEDB,   Vol.    11, 

No.  2,  p  145-150,  February  1990.  3  fig,  1  tab,  6  ref. 

Descriptors:  'Analytical  techniques,  'Chromatog- 
raphy, 'Humic  substances,  'Marine  sediments, 
'Water  analysis,  Dissolved  organic  carbon,  Fluor- 
ometry,  Gels,  Interstitial  water,  Ultraviolet  radi- 
ation. 

There  is  a  growing  interest  in  natural  organic 
molecules,  or  humic  substances,  which  are  present 
in  the  environment.  This  material  is  characterized 
by  a  wide  range  of  molecular  weights  (from  sever- 
al tens  to  several  tens  of  thousands).  Gel  chroma- 
tography has  been  widely  used  as  a  detection 
method.  Since  small  organic  molecules  (molecular 
weight  <  1000)  may  show  various  physico-chemi- 
cal properties  because  of  their  high  relative  func- 
tionality, this  method  may  prove  inadequate.  How- 
ever, dissolved  organic  carbon  (DOC)  measure- 
ment is  a  safe  means  to  avoid  misinterpretation  of  a 
detection  chromatogram  even  though  the  determi- 
nation is  difficult  to  set  up  and  its  sensitivity  is 
poor.  A  gel-filtration  technique  for  the  detection  of 
natural  small  organic  molecules  from  interstitial 
waters  is  presented.  The  detection  is  simultaneous- 
ly carried  out  by  UV  adsorption,  spectrofluoro- 
metry,  and  DOC  measurement.  Interstitial  water 
was  obtained  by  forcing  surface  sediments,  sam- 
pled near  the  shore  of  Nice  (France),  through  0.2- 
micron  membrane  filters,  under  a  nitrogen  pressure 
of  310,000  Pa.  The  gel-filtration  apparatus  includes 
a  peristaltic  pump,  a  glass  column  filled  with  Se- 
phadex  G15  gel  and  a  UV  detector.  A  spectro- 
fluorimeter  with  an  excitation  wavelength  of  366 
nm  is  used;  the  emitted  intensity  is  recorded  at  450 
nm.  In  DOC  measurement,  the  sample  is  oxidized 
in  solution  by  persulfate  in  nitric  medium  and 
irradiated  with  a  UV  lamp.  The  resulting  carbon 
dioxide  is  then  carried  to  an  infrared  detector  by 
an  oxygen  flow.  These  conditions  usually  permit 
the  detection  of  humic  substances  and  have  been 
successful  in  revealing  low-molecular-weight 
fulvic  acids.  Reproducibility  was  checked  by  doing 
duplicate  runs  of  a  randomly-selected  sample. 
(Bater-PTT) 
W90-11772 


GEOCHEMICAL  IMPRINT  OF  METEORIC 
DIAGENESIS  IN  HOLOCENE  OOID  SANDS, 
SCHOONER  CAYS,  BAHAMAS:  CORRELA- 
TION OF  CALCITE  CEMENT  GEOCHEMIS- 
TRY WITH  EXTANT  GROUNDWATERS. 
Colorado  Univ.  at  Boulder.  Dept.  of  Geological 
Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11855 


NATURAL  RADIOACTIVITY  OF  FRESH 
WATERS  IN  SLOVENIA,  YUGOSLAVIA. 

Institut  Jozef  Stefan,  Ljubljana  (Yugoslavia). 

1.  Kobal,  J.  Vaupotic,  D.  Mitic,  J.  Kristan,  and  M. 
Ancik. 

Environment  International  ENVIDV,  Vol.  16,  No. 

2,  p  141-154,  June  1990.  6  fig,  2  tab,  28  ref. 

Descriptors:  'Baseline  studies,  'Radioactivity, 
'Radium  radioisotopes,  'Radon  radioisotopes, 
'Uranium,  'Water  pollution  sources,  'Water  qual- 
ity, 'Yugoslavia,  Groundwater,  Industrial  wastes, 
Surface  water. 
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In  order  to  determine  the  amount  of  radioactive 
pollution  emitted  into  ground  water  and  rivers 
from  nuclear  power  plants  and  uranium  mines  and 
processing  plants,  it  is  first  necessary  to  know  the 
amount  of  naturally  occurring  radioactivity  for 
reference  points  before  a  country  utilizes  nuclear 
power.  As  such  the  radioactivity  of  surface  and 
ground  waters  in  Slovenia,  Yugoslavia,  was  as- 
sayed and  presented  in  this  report.  About  700 
samples  of  surface  and  500  samples  of  ground 
waters  were  analyzed  for  radium-222,  radon-226, 
natural  uranium,  and  gross  beta  activity.  In  surface 
waters  the  highest  concentrations  found  were: 
radon,  5365  Bq  mm;  radium,  92  Bq  mm;  gross  beta, 
215  Bq  mm;  and  uranium,  0.4  mg  mm.  In  surface 
waters  the  radioactivity  is  higher  in  the  region  of 
uranium  ore  deposits,  in  the  vicinity  of  a  phosphate 
processing  plant,  and  in  the  region  rich  in  thermal 
and  mineral  waters.  (Author's  abstract) 
W90- 11877 


SEASONAL  VARIABILITY  OF  STABLE 
CARBON  AND  NITROGEN  ISOTOPE  RATIOS 
OF  ORGANISMS  IN  A  NORTH  PACIFIC  BAY. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-11934 


NA/CL  RATIO  IN  RAINWATER  AND  THE 
SEASALT  CHLORIDE  CYCLE. 

Heinrich-Hertz-Inst.  fuer  Atmosphaeren-forschung 
und  Geomagnetismus,  Berlin  (German  D.R.). 
D.  Moller. 

Tellus  TELLAL,  Vol.  42B,  No.  3,  p  254-262,  July 
1990.  1  fig,  6  tab,  49  ref. 

Descriptors:  *Acid  rain,  'Chlorides,  *Rain, 
•Sodium,  *Sodium  chloride,  *Water  pollution 
sources,  Aerosols,  Chemical  analysis,  Deposition, 
East  Germany,  Runoff. 

Possible  seasalt  and  excess  component  sources  for 
a  variable  Na/Cl  ratio  in  rainwater  have  been 
studied.  It  is  shown  that  a  separation  of  seasalt  Na 
and  CI  takes  place  during  transport  from  sea  to 
continent,  leading  to  increased  seasalt  Na/Cl  ratio 
(  >  than  0.86)  in  continental  rain,  which  has  to  be 
regarded  as  the  seasalt  reference  figure.  The  excess 
CI  deposition  in  the  GDR  is  at  least  as  high  as  the 
GDR  man-made  HC1  emission  GDR.  The  mari- 
time HC1  degassing  is  assessed  to  be  on  the  order 
of  200  kt/yr,  where  the  inorganic  acids,  H2S04 
and  HN03  produced  from  natural  emitted  sulfur 
and  nitrogen  compounds  contribute  only  up  to 
30%  and  the  remaining  needed  proton  source  is 
unknown.  Based  on  budget  calculations,  different 
CI  fluxes  (emission,  deposition,  river  run-off)  have 
been  estimated  on  a  global  scale.  The  seasalt  pro- 
duction seems  to  be  10  Gt/yr,  which  is  the  upper 
limit  of  earlier  estimations.  (Author's  abstract) 
W90-11966 


taken  at  different  reaction  times  show  a  first  order 
decrease  as  expected  for  the  dehydration  of 
H2C03.  The  calculated  rate  constant  was  signifi- 
cantly higher  than  that  published  in  the  literature. 
This  is  interpreted  as  a  reaction  acceleration  by 
high  ionic  strength  or  concentration.  (Author's 
abstract) 
W90- 11991 


ADSORPTION  OF  DISSOLVED  ORGANIC 
CARBON  (DOO  ON  GLASS  FIBRE  FILTERS 
DURING  PARTICULATE  ORGANIC  CARBON 
(POO  DETERMINATIONS. 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 12001 
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GEOCHEMICAL  ANOMALY  OF  URANIUM  IN 
THE  HUANGHE  RIVER  ESTUARY. 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10560 


RAMAN  SPECTROSCOPIC  IDENTIFICATION 
OF  CARBONIC  ACID. 

Kernforschungszentrum,      Karlsruhe     (Germany, 

F.R.).  Inst,  fuer  Radiochemie. 

H.  Falcke,  and  S.  H.  Eberle. 

Water  Research  WATRAG,  Vol.  24,  No.  6,  p  685- 

688,  June  1990.  4  fig,  13  ref. 

Descriptors:  *Bicarbonates,  *Carbon  dioxide, 
•Carbonic  acid,  •Chemical  analysis,  •Spectrosco- 
py, *Water  analysis,  Dehydration,  Hydrogen  ion 
concentration,  Inorganic  acids,  Kinetics,  Raman 
spectroscopy,  Water  chemistry. 

Raman  spectra  have  been  taken  in  the  range  of 
900-1600/cm  from  1  M  NaHC03  solutions  after 
rapid  acidification  with  3  M  HCL  to  pH  0-1  in  a 
continuous  flow  apparatus.  The  spectra  show  two 
wide  and  comparatively  weak  bands  at  1382  and 
1280/cm  which  corresponds  to  the  Fermi  diads  of 
C02.  An  intensive  peak  was  also  noted  at  1017/ 
cm.  Taking  into  account  that  this  frequency  corre- 
sponds exactly  with  the  C-OH  stretching  band 
known  from  hydrogen  carbonate  and  further,  that 
the  characteristically  symmetric  C=0  stretching 
(1365/cm)  and  bending  (1302/cm)  vibrations  of 
HC03(-)  are  not  observed,  it  is  concluded  that  the 
peak  belongs  to  H2C03.  Peak  integrals  of  spectra 


BIOGEOCHEMICAL  ASPECTS  OF  DIS- 
SOLVED ORGANIC  MATTER  BEHAVIOUR  IN 
ESTUARY  OF  RAZDOLNAYA  RIVER  -  THE 
AMUR  BAY  OF  THE  JAPAN  SEA  (RUSSIAN). 

I.  A.  Lapin,  V.  V.  Anikiev,  Y.  Y.  Vinnikov,  N.  S. 
Tambieva,  and  E.  N.  Shumilin. 
Okeanologiia  OKNOAR,  Vol.  30,  No.  2,  p  234- 
240,  1990.  3  fig,  26  ref.  English  summary. 

Descriptors:  *Estuaries,  'Geochemistry,  'Organic 
matter,  *Razdolnaya  River,  Dissolved  solids, 
Fulvic  acids,  Humic  acids,  Mixing,  Organic  com- 
pounds, Path  of  pollutants,  Salinity,  Sediment 
transport,  Sedimentation. 

As  a  result  of  investigations  of  the  Razdolnaya 
River  estuary,  Amur  Bay  of  the  Japan  Sea  (1986- 
1987),  dissolved  organic  matter  (DOM)  behavior 
in  the  mixing  zone  of  seawaters  and  river  waters 
was  studied.  An  observed  change  in  concentration 
levels  and  distribution  in  estuary  waters  of  some 
groups  of  organic  substances  in  the  DOM  compo- 
sition (humic  acids,  fulvic  acids,  methane,  aliphatic 
amines,  organic  metabolites)  allowed  an  evaluation 
of  the  intensity  of  sedimentation  processes  and 
allochthonous  DOM  transformation  and  the  deter- 
mination of  the  limits  of  the  geochemical  barrier. 
The  basic  mass  of  terrigenous  DOM  is  subjected  to 
sedimentation  and  transformation  in  the  estuary 
area  with  water  salinity  intervals  of  1.3-24.0  parts 
per  thousand.  Only  a  part  of  the  fulvic  acids  (10- 
15%)  overcomes  a  zone  of  geochemical  barrier. 
The  presence  of  a  stable  relationship  between  sta- 
tionary concentrations  of  humic  acids,  fulvic  acids 
and  methane  in  solution  and  salinity,  which  is  of 
expansive  character  is  determined.  An  examination 
of  measurements  of  organic  metabolites  in  estuary 
waters  allowed  the  determination  of  the  direction 
and  intensity  of  the  processes  connected  with  bio- 
logical demand  and  production  of  some  DOM 
fractions.  (Author's  abstract) 
W90- 10561 


BIOGEOCHEMICAL  INVESTIGATIONS  IN 
THE  COASTAL  ZONE  OF  THE  ISLAND  OF 
CURIOUS  (SEYSHELL  ISLANDS)  (RUSSIAN). 

V.  A.  Konnov,  and  E.  A.  Romankevich. 
Okeanologiia  OKNOAR,  Vol.  30,  No.  2,  p  246- 
252,  1990.  6  tab,  3  ref.  English  summary. 

Descriptors:  *Bottom  sediments,  'Coastal  waters, 
•Geochemistry,  'Organic  matter,  'Path  of  pollut- 
ants, Lignin,  Limiting  nutrients,  Nitrogen,  Nutri- 
ents, Phosphorus,  Phytoplankton,  Runoff,  Surface 
runoff,  Suspended  solids,  Upwelling,  Water  pollu- 
tion sources. 

Biogeochemical  investigations  in  the  coastal  zone 
of  the  Seyshell  islands  were  conducted  in  1981  and 
1984.  The  study  revealed  a  low  content  of  the  sum 
of  natural  and  man-produced  hydrocarbons  in 
coastal  waters.  The  presence  of  lignin  in  bottom 


sediments  is  an  indication  that  the  organic  matter 
content  is  largely  influenced  by  terrestrial  sources. 
The  comparative  analysis  of  organic  matter  in  sea- 
water,  suspended  matter  and  bottom  sediments 
suggests  that  its  transformation  by  the  reef  biologi- 
cal community  is  going  on  at  a  high  rate.  It  is 
suggested  that  terrestrial  runoff  plays  an  important 
role  in  supplying  nutrients  to  the  reef  ecosystem  in 
the  island  coastal  zone,  together  with  the  upwell- 
ing of  deep  waters  that  are  also  rich  in  nutrients. 
The  content  of  biogenic  elements  (N,  P)  is  higher 
in  the  coastal  zone  than  in  the  open  tropic  ocean 
areas.  The  limiting  element  for  phytoplankton  de- 
velopment in  the  coastal  zone  is  nitrogen.  (Au- 
thor's abstract) 
W90- 10563 


PYRITE  ACCUMULATION  IN  SALT 
MARSHES  IN  THE  EASTERN  SCHELDT, 
SOUTHWEST  NETHERLANDS. 

Institute  for  Soil  Fertility,  Haren  (Netherlands). 
O.  Oenema. 

Biogeochemistry  BIOGEP,  Vol.  9,  No.  1,  p  75-98, 
January  1990.  11  fig,  1  tab,  58  ref. 

Descriptors:  'Interstitial  water,  'Marine  sediments, 
•Pyrite,  'Salt  marshes,  'Spartina,  'The  Nether- 
lands, Detritus,  Geochemistry,  Iron,  Marsh  plants, 
Marshes,  Organic  carbon,  Spatial  distribution,  Sul- 
fates, Sulfides. 

Pore  water  composition,   pyrite  distribution  and 
pyrite  crystal  morphology  of  sediments  from  salt 
marshes    in    the    Eastern    Scheldt,    southwestern 
Netherlands,  were  examined  from  July   1984  to 
October   1986.  Hydrology  and  marsh  vegetation 
were  the  chief  determinants  of  pyrite  accumula- 
tion. In  the  bare  sediments  of  pans  in  the  low 
marsh,  highly  reducing  conditions  prevailed  just 
below  the  surface.  At  these  sites,  practically  all  the 
incoming  detrital  pyrite  (0.5-1%  FeS2)  was  pre- 
served. The  in-situ  formation  of  pyrites  was  negli- 
gible in  these  anoxic  sediments.  All  incoming  detri- 
tal pyrite  was  oxidized  in  the  surface  layers  (0-10 
cm)  of  the  medium-high  marsh  overgrown  with 
Spartina  anglica.  Pyrite  was  formed  at  a  rate  of 
2.6-3.8  moles  S-FeS2/sq  m/yr  in  a  narrow  range  of 
depths  (15-20  cm),  at  the  interface  of  the  oxidizing 
and  underlying  reducing  sediment.  At  this  inter- 
face the  concentration  profiles  of  Fe(2  +  )  and  dis- 
solved total  S  intersected.  No  further  pyrite  forma- 
tion occurred  deeper  in  the  sediment.  This  resulted 
in  the  build  up  of  high  concentrations  of  dissolved 
total  S  and  acid  volatile  sulfides  (AVS).  The  de- 
crease with  depth  in  oxalate-extractable  Fe  indicat- 
ed that  most  of  the  iron  oxyhydroxides  (70-80%) 
had  been  transformed  to  pyrite.  Another  10-20% 
of  oxalate-extractable  Fe  was  present  as  AVS.  The 
abundance  of  framboidal  pyrite  particles  and  the 
high  concentrations  of  AVS  and  dissolved  total  S 
indicated  that  the  formation  of  pyrite  occurred  via 
iron  monosulfide  intermediates.  There  was  a  linear 
relationship  between  the  organic  carbon  and  the  S- 
FeS2  content  in  the  Spartina  overgrown  reducing 
sediment.   The   mean   C/S   ratio   was  4.2.   Roots 
created  local  oxidizing  conditions  that  promoted 
oxidation  of  sulfides  to  elemental  sulfur.  The  drain- 
age  characteristics   combined   with   the   seasonal 
growth  dynamics  of  Spartina  anglica  promoted  an 
up    and    down    shifting    of   the    (sub)oxic-anoxic 
boundary    in    overgrown-marsh    sediments.    This 
shifting  caused  a  temporal  oxidation  of  reduced 
sulfur  species  at  the  interface,  and  promoted  the 
formation  of  S(0)  and  FeS2.  A  slightly  lower  pH 
(0.2-0.3  units)  in  overgrown  sediments  also  pro- 
moted pyrite  formation.  (Author's  abstract) 
W90-10566 


COMPARISON  OF  PHOSPHORUS  IMMOBI- 
LISATION IN  SEDIMENTS  OF  FRESHWATER 
AND  COASTAL  MARINE  SYSTEMS. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 
Ecosystem  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10572 


COASTAL  WATER  RESOURCES. 

Proceedings  of  a  Symposium  held  in  Wilmington, 
North  Carolina.  American  Water  Resources  Asso- 
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ciation,  Bethesda,  Maryland.  1988.  874p.  Edited  by 
William  L.  Lyke  and  Thomas  J.  Hoban. 

Descriptors:  'Coastal  waters,  *Estuaries,  'Sympo- 
sium, *Water  quality,  Conferences,  Groundwater 
pollution,  Groundwater  quality,  Public  policy, 
Regulations. 

This  Symposium  brought  together  a  variety  of 
interrelated  topics  describing  the  physical,  chemi- 
cal, and  biological  processes  which  occur  in  coast- 
al surface-,  and  groundwater  systems.  The  manage- 
ment of  these  systems  and  the  management  policies 
which  effect  the  social  and  economic  aspects  of 
coastal  water  resources  are  also  addressed.  Over 
1 10  papers  were  accepted  for  presentation,  and  this 
Proceedings  contains  those  that  were  submitted  for 
publication.  The  major  topics  addressed  by  these 
papers  have  been  divided  into  two  groups,  physi- 
cal, chemical  and  biological  processes,  and  social, 
economic,  and  political  issues,  with  a  total  of  ten 
sections.  These  are:  shoreline  processes;  estuarine 
water  quality;  wetland  water  quality;  stormwater 
and  river  pollution;  groundwater  hydrology; 
groundwater  contamination;  policy  development 
and  implementation;  coastal  area  development  con- 
cerns; wetland  and  natural  area  policy;  and,  water 
quality  policy  and  regulation.  (See  W90-10585  thru 
W90-10651)  (Lantz-PTT) 
W90- 10584 


NEW  RIVER  SHORE  PROTECTION  STUDY. 

Army  Engineer  District,  Wilmington,  NC.  Coastal 
Engineering  Branch. 

For  primary  bibliographic  entry  see  Field  2J. 
W90- 10585 


USE  OF  HINDCAST  WAVE  DATA  FOR  ESTI- 
MATES OF  LONGSHORE  SEDIMENT  TRANS- 
PORT. 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  2J. 

W90- 10587 


UPWELLING  NEAR  COASTAL  STRUCTURES. 

Woodward-Clyde  Consultants,  Oakland,  CA. 
P.  Mineart,  P.  Mangarella,  and  J.  M.  Colonell. 
IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  73-85,  6  fig,  18  ref. 

Descriptors:  'Coastal  waters,  'Prudhoe  Bay,  *San 
Francisco  Bay,  'Upwelling,  'Water  currents, 
Alaska,  California,  Ocean  currents,  Salinity. 

Localized  upwelling  near  coastal  structures  is  illus- 
trated in  two  case  studies,  one  in  San  Francisco 
Bay,  California  and  one  in  Prudhoe  Bay,  Alaska. 
In  San  Francisco  Bay  upwelling  areas  are  note- 
worthy by  their  smooth  slick-like  appearance  and 
are  perceived  to  be  preferred  foraging  areas  for  the 
California  Least  Tern.  The  lack  of  ripples  in  the 
upwelling  areas  is  attributed  to  currents  generated 
by  the  upwelling.  The  location  and  size  of  the 
upwelling  areas  depend  on  the  tidal  phase  and 
range,  and  the  upwelling  intensity  is  intermittent 
with  a  time  scale  of  minutes.  In  Prudhoe  Bay, 
upwelling  can  create  higher  surface  salinities  by 
drawing  water  up  from  the  near  bottom  marine 
layer.  Upwelling  in  these  situations  is  localized  and 
transient,  and  is  associated  with  secondary  and/or 
turbulent  flow  features.  Eddy  formation  is  the  lee 
of  structures  and  turbulence  associated  with  a  tidal 
jet  are  identified  as  likely  mechanisms  responsible 
for  localized  upwelling.  (See  also  W90- 10584)  (Au- 
thor's abstract) 
W90-10588 


SENSITIVITY  OF  ESTUARINE  SYSTEMS. 

South  Florida  Water  Management  District,  West 
Palm  Beach.  Dept.  of  Resource  Management. 
P.  D.  Scarlatos. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  109-118,  6  fig,  11  ref. 


Descriptors:  'Coastal  waters,  'Environmental 
impact,  'Estuaries,  'Hydrodynamics,  'Model  stud- 
ies, 'Salinity,  'Wind-driven  currents,  Environmen- 
tal effects,  Florida,  Freshwater,  Mathematical 
models,  Simulation  analysis,  Water  quality. 

Estuaries  are  dynamic  systems  subject  to  a  variety 
of  natural  processes  and  human  activities.  They  are 
very  sensitive  to  freshwater  inflows.  Due  to  human 
interference,  the  natural  salinity  fluctuations  of  the 
estuaries  do  not  follow  their  historic  natural  fluctu- 
ation patterns.  This  environmental  change  has  a 
direct  effect  on  the  ecological  components.  A  nu- 
merical model  has  been  developed  for  simulation 
of  the  hydrodynamic  and  water  quality  dynamics 
within  an  estuary.  The  model  is  one-dimensional, 
time  dependent  and  incorporates  the  effects  of 
tides,  lateral  inflows  and  winds  on  salinity  distribu- 
tion. The  governing  equations  are  the  St.  Venant 
system  and  the  advection-dispersion  equation.  The 
numerical  solution  for  the  hydrodynamics  is  the 
explicit,  finite  difference,  leap-frog  scheme;  while 
for  the  mass  transport  is  the  implicit,  Crank-Nich- 
olson scheme.  Utilizing  the  model  as  a  predictive 
tool,  the  physical  behavior  of  the  system  is  simulat- 
ed and  the  environmental  impact  is  determined. 
Based  on  model  results,  management  and  oper- 
ational decisions  for  the  estuary  can  be  developed. 
Examples  are  provided  for  estuarine  systems  in 
southern  Florida.  (See  also  W90-10584)  (Lantz- 
PTT) 
W90-10589 


CARTOGRAPHIC  MODELING  OF  NONPOINT 
POLLUTANT  SURFACES  FOR  A  COASTAL 
DRAINAGE  AREA. 

Salem  State  Coll.,  MA.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7C. 
W90- 10591 


TRENDS  IN  THE  WATER  QUALITY  OF  AN 
URBAN  ESTUARY:  HACKENSACK  MEADOW- 
LANDS,  NEW  JERSEY. 

Hackensack  Meadowlands  Development  Commis- 
sion, Lyndhurst,  NJ.  Lab.  Operations  and  Re- 
search. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10592 


HISTORICAL  TRENDS  IN  NUTRIENT  LOAD- 
ING TO  THE  NEUSE  RIVER  ESTUARY,  NC. 

East   Carolina   Univ.,   Greenville,   NC.   Inst,   for 

Coastal  and  Marine  Resources. 

D.  W.  Stanley. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.   1988.  p  155-164,  4  fig,  2  tab,   16  ref. 

Descriptors:  'Coastal  waters,  'Estuaries,  'Land 
use,  'Neuse  River,  'North  Carolina,  'Nutrient 
concentrations,  'Water  pollution  sources,  'Water 
quality,  Agricultural  runoff,  Fertilizers,  Forest  wa- 
tersheds, History,  Nitrogen,  Phosphorus,  Wet- 
lands. 

Changes  in  nitrogen  and  phosphorus  loading  to  the 
Neuse  River  estuary  over  the  past  100  years  were 
estimated  by  summing  computed  annual  point  and 
nonpoint  source  loadings  for  each  county  in  the 
basin.  At  present,  the  Neuse  basin  is  predominantly 
forested  (64%).  Other  land  uses  include  agricultur- 
al cropland  (26%);  idle  cropland  (4%);  pastureland 
(3%);  and  urban  use  (3%).  There  have  been  only 
small  changes  in  these  percentages  over  the  past 
century.  The  number  of  cattle  is  no  higher  now 
than  100  years  ago,  but  the  swine  inventory  has 
doubled,  and  poultry  numbers  have  increased  dra- 
matically in  recent  years.  Before  1950  there  was  no 
significant  removal  of  N  or  P  from  point  source 
discharges.  Even  now  only  about  27%  of  the  N 
and  less  than  2%  of  the  P  are  removed  by  treat- 
ment. Total  annual  phosphorous  loading  from  all 
sources  is  estimated  to  have  increased  by  about 
60%  over  the  past  century.  Most  of  that  increase 
has  occurred  in  the  last  40  years  and  is  due  primari- 
ly to  point  source  increases.  Total  annual  nitrogen 
loads  have  also  increased,  by  about  70%.  As  for 
phosphorous,  most  of  the  increase  is  due  to  the 
failure  of  waste  water  treatment  to  keep  up  with 


increases  in  the  sewered  population.  The  increase 
in  N  loading  is  actually  probably  greater  than  70%, 
because  the  ten  fold  increase  in  nitrogen  fertilizer 
use  that  has  occurred  during  the  past  50  years  was 
not  taken  into  account.  The  large  increases  in 
swine  and  poultry  in  recent  years  could  lead  to 
substantial  increases  in  nutrient  loading  in  the 
future.  Loadings  estimated  by  this  procedure 
appear  to  be  higher  than  those  calculated  using 
instream  N  and  P  concentration  data,  probably 
because  of  nutrient  trapping  by  riverine  wetlands. 
(See  also  W90- 10584)  (Author's  abstract) 
W90- 10593 


MODULATION  OF  NITROGEN  LOADING  IM- 
PACTS WITHIN  AN  ESTUARY. 

East   Carolina  Univ.,   Greenville,   NC.   Inst,   for 

Coastal  and  Marine  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-10594 


DETERMINATION  OF  DISSOLVED  MONO- 
MERIC  ALUMINUM  CONCENTRATIONS  IN 
COASTAL  NORTH  CAROLINA  RIVERS. 

East  Carolina  Univ.  School  of  Medicine,  Green- 
ville, NC.  Shared  Research  Resources  Labs. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 10595 


FLUORIDE  TOXICITY  TO  SALTWATER  OR- 
GANISMS. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 10596 


EVALUATION  OF  THE  IMPACTS  OF  DEAD- 
END CANALS  AND  IMPOUNDMENTS  ON  AN 
ESTUARINE  ECOSYSTEM. 

Coastal  Science  and  Engineering,  Inc.,  Columbia, 

SC. 

For   primary  bibliographic   entry   see   Field   6G. 

W90- 10597 


LARVAL   STRIPED   BASS   AND   THE   FOOD 
CHAIN:  CAUSE  FOR  CONCERN. 

East   Carolina   Univ.,   Greenville,   NC.   Inst,   for 
Coastal  and  Marine  Resources. 
For  primary  bibliographic  entry  see  Field  6G. 
W90- 10598 


NATIONAL     WETLANDS     INVENTORY     IN 
NORTH  CAROLINA. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Soil 
and  Water  Conservation. 
For  primary  bibliographic  entry  see  Field  7C. 
W90- 10600 


ELIMINATION  OF  ISOLATED  AND  LIMITED- 
FLOW  WETLANDS  IN  NORTH  CAROLINA. 

Fish  and  Wildlife  Service,  Raleigh,  NC.  Div.  of 

Ecological  Services. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-10601 


WETLAND  BUFFER  AREAS  FOR  TREAT- 
MENT OF  PUMPED  AGRICULTURAL  DRAIN- 
AGE WATER. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary   bibliographic   entry   see   Field   5G. 
W90- 10602 


SPREADSHEET  SIMULATION  OF  THE  HY- 
DROLOGY OF  IMPOUNDED  SALT 
MARSHES. 

Suwannee  River  Water  Management  District,  Live 

Oak,  FL. 

M.  E.  Rowan,  and  J.  P.  Heaney. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 
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American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  265-279,  2  fig,  1  tab,  8  ref. 
NOAA  Grant  R/C-E-23  and  University  of  Florida 
Project  4910-4510-044. 

Descriptors:  'Coastal  waters,  *Data  interpretation, 
'Hydrologic  models,  'Model  studies,  'Reservoirs, 
•Salt  marshes,  *Water  resources  management, 
Simulation  analysis,  Water  quality,  Water  quality 
management. 

A  proposed  spreadsheet  based  hydrodynamic  sim- 
ulation bypasses  many  difficulties  found  in  using 
more  complex  hydrologic  models  to  predict  the 
hydrologic  events  in  impounded  salt  marshes.  The 
user  may  easily  view  and  modify  calculations,  rap- 
idly make  parameter  estimates,  and  immediately 
evaluate  results  within  an  operating  framework 
which  facilitates  preparation  and  analysis  of  input 
data.  The  transparency  of  spreadsheet  operations 
readily  permits  modifications  such  as  the  addition 
of  water  quality  parameters.  The  model  has  been 
calibrated  for  a  fifty-acre  tidally-influenced  study 
impoundment  fringing  the  estuary  side  of  the  bar- 
rier island  in  Indian  River  County.  Simulation  re- 
sults are  in  the  form  of  numerous  time  series  such 
as  impoundment  stage,  areas  and  volumes  of  water 
connected  to  tidal  influence  and  isolated  in  ponds, 
culvert  and  riser  flows.  Continuous  runs  of  4-hour 
timesteps  over  3  forty-day  periods  and  a  period  of 
one  year  indicate  that  the  model  is  sufficiently 
reliable  to  predict  hydrologic  response  to  a  variety 
of  management  scenarios.  (See  also  W90- 10584) 
(Author's  abstract) 
W90- 10603 


SEWAGE  NUTRIENT  REMOVAL  BY  NORTH 
CAROLINA  SWAMP  SYSTEMS. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic   entry  see   Field   5D. 
W90- 10604 


EFFECTS  OF  PRETREATMENT  OF  HIGH- 
WAY RUNOFF  ON  QUALITY  OF  WETLAND 
BED  SEDIMENTS. 

Geological  Survey,  Altamonte  Springs,  FL. 

For   primary   bibliographic   entry   see   Field   5G. 

W90- 10605 


DELINEATION  OF  SHORELINE  BUFFER 
ZONES  FOR  STORMWATER  POLLUTION 
CONTROL. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-10610 


STORMWATER  MASTER  PLANNING  IN 
URBAN  COASTAL  AREAS:  THE  VIRGINIA 
BEACH  MASTER  PLAN. 

Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA. 
For  primary  bibliographic  entry  see  Field  6A. 
W90-10611 


COST  EFFECTD/E  AND  EDUCATIONAL  AP- 
PROACH TO  WATERSHED  INVESTIGATION 
AND  MANAGEMENT. 

Maryland  Univ.,  College  Park.  Natural  Resources 

Management  Program. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-10614 


DEVELOPMENT  OF  ANISOTROPY  IN  SANDY 
COASTAL  AQUIFERS. 

Calgary  Univ.  (Alberta).  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-10619 

THREE-DIMENSIONAL  FLOW  MODEL  FOR 
ANALYSIS  OF  REMEDIATION  EFFORTS  AT 
A  POLLUTED  COASTAL  AQUIFER. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 10629 


BARRIER  ISLAND  GROUNDWATER  CON- 
SUMPTION AND  MAINLAND  SALTWATER 
INTRUSION:  CAPE  MAY,  NEW  JERSEY. 

Stockton  State  Coll.,  Pomona,  NJ. 

CM.  Epstein. 

IN:  Coastal  Water  Resources.   Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.    1988.   p   545-559,  4  fig,   2  tab,   4  ref. 

Descriptors:  'Cape  May,  'Coastal  waters, 
♦Groundwater  mining,  'Groundwater  quality, 
•Saline  water  intrusion,  Brackish  water,  Chlorides, 
Coastal  aquifers,  Cohansey  Sand  Aquifer,  Estu- 
aries, Groundwater  depletion,  Hydraulic  gradient, 
Hydraulic  properties,  Potentiometric  level,  Water 
supply. 

Groundwater  withdrawal  has  increased  from 
nearly  1.0  billion  gal/yr  to  over  1.6  billion  gal/yr 
from  1966-1984.  The  number  of  production  wells 
installed  and  aquifers  used  has  increased.  The  Co- 
hansey Sand  Aquifer,  which  contributed  80%  of 
the  total  annual  withdrawal,  was  the  primary  pro- 
ducer since  the  late  1930s.  The  estuarine  sand 
facies  of  the  Cape  May  Formation  has  been  the 
second  greatest  producer.  The  Holly  Beach  and 
Cohansey  Sand  between  the  well  field  and  Dela- 
ware Bay.  The  Holly  Beach  water-bearing  zone 
showed  little  effect  of  pumping  from  the  well  field. 
However,  the  potentiometric  levels  of  the  Cohan- 
sey Sand  and  the  estuarine  sand  facies  have  de- 
clined significantly,  dropping  below  sea  level  for 
over  ten  years.  The  potentiometric  level  in  the 
Cohansey  Sand  has  declined  further  than  the  estua- 
rine sand  facies  so  that  the  hydraulic  gradient 
between  them  has  reversed.  Chloride  concentra- 
tions have  also  been  monitored  in  these  aquifers. 
The  brackish  estuarine  sand  facies  has  sweetened 
while  the  underlying  Cohansey  Sand  has  become 
chloride  enriched.  This  reflects  the  downward 
leakage  of  freshwater  from  the  unconfined  Holly 
Beach  water-bearing  zone  into  the  brackish  water 
of  the  estuarine  sand,  which  in  turn,  was  being 
drawn  toward  the  well  field  at  Rio  Grande  for  use 
by  the  barrier  island  communities.  (See  also  W90- 
10584)  (Author's  abstract) 
W90- 10630 


LAND  USE  PLANNING  TECHNIQUES  FOR 
ESTUARINE  SHORELINE  BUFFER  ZONE  ES- 
TABLISHMENT. 

Carteret  County,  Beaufort,  NC. 

For   primary   bibliographic   entry   see   Field   5G. 

W90- 10634 


POTENTIAL  DEVELOPMENT  OF  ESTUA- 
RINE ISLANDS  IN  NEW  HANOVER  COUNTY. 

New  Hanover  County,  Wilmington,  NC. 

D.  F.  Weaver,  and  D.  L.  Hayes. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  709-713,  1  ref. 

Descriptors:  *Coastal  waters,  'Contracts,  •Estu- 
aries, 'Islands,  'New  Hanover  County,  'Waste 
disposal,  Dredging,  Dredging  wastes,  Environ- 
mental protection,  Land  use,  Local  governments, 
Public  policy,  Regulations,  Site  selection,  Swamps. 

Estuarine  system  islands  can  be  classified  as  being 
either  associated  with  the  Atlantic  Intracoastal 
Water  Way  or  with  riverine  waters.  Most  islands 
are  dominated  by  their  use  as  disposal  sites  for 
dredged  materials.  Physical  and  ownership  charac- 
teristics associated  with  this  use  reduce  the  poten- 
tial for  development,  although  it  is  recommended 
that  the  county  reach  an  agreement  with  the  U.S. 
Corps  of  Engineers  regarding  the  island's  future. 
The  estuarine  islands  of  New  Hanover  County  will 
likely  remain  underdeveloped  for  residential  pur- 
poses due  to  existing  regulatory  and  ownership 
constraints.  This  likelihood  is  desirable  considering 
the  potential  impacts  that  could  be  suffered  by 
development  of  these  islands.  It  is  recommended 
that  the  U.S.  Corps  of  Engineers  and  New  Hano- 
ver county  officials  sign  a  letter  of  understanding 
which  includes  the  following  points:  (1)  the  Corps 
will  keep  the  county  posted  as  to  its  dredging  and 
disposal  activities;  (2)  the  Corps  will  not  allow  any 
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land  swamps  involving  spoil  islands  without 
county  approval  nor  will  it  relinquish  control  over 
any  islands;  (3)  the  county  will  adopt  regulations 
and/or  land  use  policies  that  will  preclude  any 
development  that  may  interfere  with  the  Corps 
dredging  program.  (See  also  W90-10584)  (Lantz- 
PTT) 
W90- 10636 

LOCAL  GOVERNMENT  RESPONSES  TO  THE 
WETLANDS  PROTECTION  CHALLENGE:  IN- 
TEGRATION AND  COOPERATION. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  6E. 
W90- 10639 

WETLANDS  RESTORATION:  THE  PRIVATE 
SECTOR  TO  THE  RESCUE. 

Coastal  Environments,  Inc.,  Baton  Rouge,  LA. 
For  primary  bibliographic  entry  see  Field  6G. 
W90- 10640 

COASTAL  WETLANDS  REGULATION  IN 
MARYLAND:  A  PROGRAM  EVALUATION. 

Harms  (John  E.),  Jr.  and  Associates,  Inc.,  Pasade- 
na, MD. 

For  primary  bibliographic  entry  see  Field  6E. 
W90- 10641 

BUFFER  DELINEATION  METHOD  FOR 
COASTAL  WETLANDS  IN  NEW  JERSEY. 

Rogers,  Golden  and  Halpern,  Inc.,  Philadelphia, 

PA. 

For  primary  bibliographic  entry  see  Field  6F. 

W90- 10642 


ECONOMIC  INCENTIVES  TO  CLEAR  AND 
DRAIN  POCOSIN  WETLANDS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6C. 
W90- 10644 

DEFINING  THE  TOTAL  ECONOMIC  VALUE 
OF  A  NATURAL  ENVIRONMENT:  THE  CASE 
OF  MASONBORO  ISLAND. 

For  primary  bibliographic  entry  see  Field  6B. 
W90- 10645 

RESTRUCTURING  NATIONAL  WATER  QUAL- 
ITY MANAGEMENT  POLICY  TO  PROTECT 
COASTAL  RESOURCES. 

Tennessee  Valley  Authority,  Knoxville.  Environ- 
mental Quality  Staff. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10646 

PEAT  MINING  REGULATIONS  AND  COAST- 
AL WATER  QUALITY  PROTECTION. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh. 
For   primary   bibliographic   entry   see   Field   5G. 
W90- 10650 


ONE-DIMENSIONAL  FLOW  MODELING  OF 
THE  ST.  JOHNS  RIVER  AT  JACKSONVILLE, 
FLORIDA. 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90- 10657 


COMPUTATION  OF  FLOW  AND  DETECTION 
OF  THE  SALT-FRONT  LOCATION  FOR  THE 
ATLANTIC  INTRACOASTAL  WATERWAY 
(AIW)  IN  THE  VICINITY  OF  MYRTLE  BEACH, 
SOUTH  CAROLINA. 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
C.  L.  Sanders. 
IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
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Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  39-41.  1  fig,  2  ref. 

Descriptors:  'Computer  models,  *Flow  models, 
'Intracoastal  Waterway,  'Model  studies,  'Saline 
water  intrusion,  'Saline-freshwater  interfaces, 
'South  Carolina,  BRANCH  model,  Computer  pro- 
grams, Unsteady  flow. 

The  city  of  Myrtle  Beach,  South  Carolina,  plans  to 
augment  its  water  supply  by  pumping  fresh  water 
from  the  Atlantic  Intracoastal  Waterway  (AIW). 
The  AIW  is  open  to  the  ocean  30  miles  south  of 
Myrtle  Beach  as  well  as  20  miles  north  of  Myrtle 
Beach.  The  24  mile  study  reach  is  hydraulically 
complex  because  of  the  combined  effect  of  tides 
running  both  north  and  south,  the  seasonally  high 
influx  of  fresh  water  from  the  Pee  Dee  and  Wacca- 
maw  Rivers,  and  wind  effects.  Digital  recorders  at 
the  ends  of  the  study  reach  generated  stage  data 
for  use  as  boundary  values  in  the  model.  Specific 
conductance  (SC)  was  monitored  at  four  sites, 
temperature  at  two  sites,  and  dissolved  oxygen  and 
pH  at  one  site.  The  branch-network  (BRANCH) 
model  developed  by  the  USGS  was  used  to  simu- 
late flow  in  the  AIW  at  the  Myrtlewood  golf 
course,  site  of  the  proposed  withdrawal.  The 
model  was  calibrated  with  five  sets  of  current- 
meter  measurements,  using  as  many  data  sets  as 
practicable  to  validate  the  results  over  a  wider 
range  of  flow  conditions.  The  BRANCH  model 
seems  to  yield  fair  results  for  discharges  less  than  - 
2,000  cfs  and  greater  than  +2,000  cfs.  However, 
flow  computations  between  these  two  values  are 
poor.  Factors  contributing  to  this  are  low  falls 
between  the  gages,  potential  vertical  stratification 
at  the  northern  end  of  the  reach,  and  difficulties 
associated  with  measuring  low  velocities  for  cali- 
bration use.(See  also  W90-10652)  (Tappert-PTT) 
W90- 10659 


TIDE-INDUCED  CIRCULATION  AND  FLUSH- 
ING USING  TIDE  GATES  IN  RESIDENTIAL 
CANALS  OF  CAPE  CORAL,  FLORIDA. 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

D.  H.  Schoellhamer,  and  C.  R.  Goodwin. 
IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  45-52.  5  fig,  3  ref. 

Descriptors:  'Canals,  'Computer  models,  'Model 
studies,  'Tidal  hydraulics,  'Tides,  BRANCH 
model,  Computer  programs,  Florida,  Gates,  Math- 
ematical models,  Unsteady  flow,  Water  quality. 

Cape  Coral  is  a  residential  development  on  the 
western  side  of  the  Florida  peninsula  that  contains 
several  tidally  affected  canal  systems.  Limited 
amounts  of  fresh  water  enter  the  canal  systems, 
which  can  lead  to  severe  water  quality  problems. 
Two  of  the  canal  systems,  the  Bluejay  and  the  San 
Carlos,  were  selected  for  study  to  evaluate  the 
effect  of  installing  tide  gates  connecting  the  two 
systems.  The  branched-network  (BRANCH)  un- 
steady-flow model  was  used  to  simulate  the  exist- 
ing system  and  the  effect  of  proposed  tide  gates  at 
several  potential  sites.  The  data-collection  effort 
required  the  establishment  of  seven  recording  stage 
gages  and  the  collection  of  frequent  discharge  data 
at  five  locations.  Boundary  conditions  were  tidal 
stages  measured  near  the  two  principal  outlets  of 
each  system.  Model  calibrations  and  verification 
were  accomplished  using  tidal  stage  and  discharge 
data.  The  BRANCH  model  accurately  simulated 
flow  in  the  existing  canal  system,  and  a  tide-gate 
algorithm  was  added.  The  simulated  addition  of 
tide  gates  showed  significantly  enhanced  circula- 
tion of  water  in  the  canal  systems,  with  the  degree 
of  enhancement  diminished  with  each  succeeding 
gate.  Induced  flushing  was  characterized  by  a  high 
rate  period  following  initiation  of  tide-gate  oper- 
ation, following  by  a  lower  rate  associated  with 
dispersive  processes  in  canals  adjoining  the  pri- 
mary flow  paths.  (See  also  W90- 10652)  (Tappert- 
PTT) 
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SIMULATION  OF  FLOW  IN  THE  LOWER 
CALCASIEU  RIVER  NEAR  LAKE  CHARLES, 
LOUISIANA. 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90- 10663 


FLOW  MODEL  OF  THE  HUDSON  RIVER 
FROM  ALBANY  TO  NEW  HAMBURG,  NEW 
YORK. 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

D.  A.  Stedfast. 

IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  67-73.  3  fig,  3  ref. 

Descriptors:  'BRANCH  model,  'Computer 
models,  'Estuaries,  'Flow  models,  'Hudson  River, 
•Mathematical  models,  'Model  studies,  'New 
York,  'Tidal  rivers,  Computer  programs,  River 
flow,  Rivers,  Unsteady  flow. 

The  Hudson  River  estuary,  which  extends  150 
miles  from  New  York  City  north  to  Troy,  is  a 
major  navigation  channel  and  source  of  water 
supply  for  several  municipalities  and  industries. 
Tidal  influences  cause  highly  erratic  flow  patterns 
that  cannot  be  defined  by  standard  gaging  meth- 
ods. An  investigation  by  the  U.S.  Geological 
Survey  was  conducted  to  develop,  calibrate,  and 
verify  a  transient-state  model  that  could  provide 
discharge,  stage,  and  direction  of  flow  at  any  speci- 
fied time  and  cross  section  between  Albany  and 
New  Hamburg,  the  approximate  northern  limit  of 
saltwater  conditions.  The  Hudson  River  from 
Albany  to  New  Hamburg  was  divided  into  two 
subreaches  near  the  midpoint  at  West  Camp.  A 
separate  model  was  developed  for  each  subreach 
using  the  branch-network  (BRANCH)  unsteady- 
flow  model.  The  northern  subreach  contains  sever- 
al tributaries  and  side-storage  areas,  varied  channel 
characteristics,  and  only  8  %  of  the  contributing 
drainage  area  is  gaged.  Simulated  discharges 
during  high  flow  periods  compared  well  with 
measured  discharges,  but  low  flow  simulations  dif- 
fered significantly  from  observed  discharges  and 
were  out  of  phase.  The  southern  reach  has  less 
variation  in  channel  characteristics  and  88  %  of  the 
contributing  drainage  is  gaged.  Maximum  flood 
and  ebb  discharges  were  within  6  %  of  observed 
discharges,  but  the  net  flow  differed  by  as  much  as 
100  %.  The  two  models  were  combined  to  simu- 
late the  entire  reach,  with  agreement  generally 
within  10  %  of  observed  values.  (See  also  W90- 
10652)  (Tappert-PTT) 
W90- 10666 


CANAVERAL  HARBOR  ENTRANCE  CHAN- 
NEL OPERATIONAL  MEASURES  TO  PRO- 
TECT SEA  TURTLES. 

Army  Engineer  District,  Jacksonville,  FL. 

For   primary   bibliographic   entry   see   Field   6G. 

W90- 10672 


HOPPER  DREDGE. 

Bean  Dredging  Corp.,  New  Orleans,  LA. 
For  primary  bibliographic  entry  see  Field  8C. 
W90- 10674 


INVESTIGATION  OF  THE  HEAT  ENERGY 
BUDGET  OF  A  COASTAL  BAY. 

Harbor   Branch  Oceanographic   Institution,   Inc., 

Fort  Pierce,  FL. 

N.  P.  Smith. 

Contributions  in  Marine  Science  CMSCAY,  Vol. 

31,  p  1-16,  December  1989.  6  fig,   1  tab,  24  ref. 

Descriptors:  'Bays,  'Heat  budget,  'Texas,  'Water 
temperature,  'Weather,  Corpus  Christi  Bay,  Diur- 
nal variation,  Energy,  Heat  transfer,  Seasonal  vari- 
ation, Solar  radiation. 


Hourly  surface  weather  observations  from  a  54- 
week  period  of  time  in  1973-1974  are  used  to 
simulate  local  air-water  heat  energy  fluxes  for 
Corpus  Christi  Bay,  Texas.  Results  show  heat 
energy  gains  and  losses,  and  the  resulting  simulated 
temperatures,  varying  over  three  distinct  time 
scales.  The  annual  cycle  explains  82%  of  the  vari- 
ance of  simulated  bay  temperatures.  Approximate- 
ly weekly  variations  in  the  storage  term  raise  and 
lower  water  temperature  1  to  2  C  about  the  season- 
al norm  from  May  through  August,  and  3  to  4  C 
about  the  seasonal  norm  during  the  rest  of  the 
year.  Diurnal  variations  are  superimposed  on  both 
weekly  and  annual  cycles.  The  mean  amplitude  of 
the  diurnal  cycle  is  0.3  C.  Seasonality  appears  in 
the  magnitude  and  temporal  variability  of  local 
heat  fluxes.  Evaporative  cooling  and  solar  heating 
are  greatest  during  summer  months.  Day-to-day 
variations  in  daily  mean  net  outgoing  longwave 
radiation,  sensible  and  latent  heat  fluxes  and  water- 
sediment  conduction  are  significantly  greater  from 
September  through  April,  when  cold  fronts  move 
across  the  Texas  Gulf  coast.  The  relative  impor- 
tance of  individual  processes  varies  over  the  course 
of  a  year,  but  on  average  the  energy  budget  of 
Corpus  Christi  Bay  involves  a  near  balance  be- 
tween solar  heating  and  cooling  by  outgoing  long- 
wave radiation  and  latent  heat  flux.  (Author's  ab- 
stract) 
W90- 10679 


BIOLOGICAL  AND  PHYSIOLOGICAL  CHAR- 
ACTERIZATION OF  THE  RIO  CARRIZAL  ES- 
TUARY, TAMAULIPAS,  MEXICO. 

Texas  Univ.  at  Austin,  Port  Aransas.  Marine  Sci- 
ence Inst. 

S.  C.  Rabalais,  W.  M.  Pulich,  N.  N.  Rabalais,  D.  L. 
Felder,  and  R.  K.  Tinnin. 

Contributions  in  Marine  Science  CMSCAY,  Vol. 
31,  p  25-37,  December  1989.  2  fig,  4  tab,  15  ref. 

Descriptors:  'Ecosystems,  'Estuaries,  'Hydrog- 
raphy, 'Mexico,  'Rio  Carrizal,  'Species  composi- 
tion, Aquatic  plants,  Brackish  water,  Dam  effects, 
Environmental  gradient,  Gulf  of  Mexico,  Inverte- 
brates, River  flow,  Tropical  regions. 

The  Rio  Carrizal  estuary  may  constitute  the  north- 
ernmost tropical  estuarine  system  in  the  western 
Gulf  of  Mexico.  This  report  is  a  characterization  of 
the  biological  and  hydrographical  aspects  of  this 
estuary  from  a  point  near  its  opening  into  the  Gulf 
of  Mexico  to  brackish  waters  upstream  (24  km). 
The  hydrography  of  the  river,  along  with  changes 
in  bottom  substrates  and  shoreline  characteristics, 
combine  to  produce  a  gradient  of  tropical  flora  and 
fauna  up  the  estuary.  Tropical  seagrass  beds,  man- 
grove thickets  and  brackish  water  marsh  comprise 
three  major  hydrophyte  habitats  found  along  the 
lower  15  km  of  the  estuary.  Shoreline  and  benthic 
samples  of  macroinvertebrates  suggest  that  faunal 
assemblages  of  the  Rio  Carrizal  are  tropical  in 
character  but  comprised  substantially  of  western 
Gulf  endemic  species.  Periodic  flushing  by  fresh 
water,  generally  considered  to  be  the  sign  of  a 
healthy  estuary,  may  never  have  been  common  in 
this  semi-arid  region;  however,  it  may  have 
become  even  more  infrequent  as  a  result  of  the 
construction  of  the  Republica  de  Espana  Dam  on 
the  Rio  San  Rafael,  a  major  tributary  of  the  Rio 
Carrizal.  (Brunone-PTT) 
W90- 10680 


OCCURRENCE  OF  A  DINOFLAGELLATE 
BLOOM  ASSOCIATED  WITH  AN  INFLUX  OF 
LOW  SALINITY  WATER  AT  GALVESTON, 
TEXAS,  AND  COINCIDENT  MORTALITIES 
OF  DEMERSAL  FISH  AND  BENTHIC  INVER- 
TEBRATES. 

Galveston  Marine  Lab.,  TX. 
D.  E.  Harper,  and  G.  Guillen. 
Contributions  in  Marine  Science  CMSCAY,  Vol. 
31,  p  147-161,  December  1989.  6  fig,  2  tab,  38  ref. 

Descriptors:  'Algal  blooms,  'Dinoflagellates, 
•Fishkill,  'Galveston,  'Invertebrates,  'Mortality, 
'Salinity,  'Texas,  Aerial  photography,  Algal  me- 
tabolism, Anaerobic  conditions,  Commercial  fish- 
ing, Diurnal  variation,  Hydrogen  sulfide,  Mississip- 
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pi    River,    Oxygen    depletion,    Silting,    Weather, 
Wind-driven  currents. 

Low  salinity  and  an  associated  dinoflagellate 
bloom  appeared  suddenly  off  Galveston,  Texas,  in 
early  June  1984.  An  aerial  survey  showed  the 
bloom  extended  east  at  least  as  far  as  Cameron, 
Louisiana.  High  discharge  from  the  Mississippi- 
Atchafalaya  Rivers  between  March  and  late  May, 
and  a  strong,  wind-driven  downcoast  current  pre- 
ceded the  appearance  of  low  salinity  water  and  its 
associated  bloom.  Within  a  week  of  the  first  ap- 
pearance of  the  bloom,  demersal  fish,  numerically 
dominated  by  Atlantic  threadfin  (Polydactylus  oc- 
tonemus)  began  dying  early  in  the  morning  and 
washing  ashore.  Calm  weather  conditions  oc- 
curred during  the  latter  part  of  the  kill  and  anaero- 
bic silt  accumulated  on  the  bottom  offshore  from 
Galveston.  We  believe  the  kill  was  caused  by 
hypoxia  and/or  hydrogen  sulfide  production  re- 
sulting from  nocturnal  metabolism  of  the  bloom 
and  anaerobic  decay  of  dead  dinoflagellate  cells.  A 
second  kill  in  mid-July,  numerically  dominated  by 
Atlantic  croaker  (Micropogonias  undulatus),  was 
probably  the  bycatch  or  cull  of  shrimping  vessels 
working  offshore.  (Author's  abstract) 
W90- 10681 


FACTOR  ANALYSIS  AND  CLASSIFICATION 
OF  REMOTELY  SENSED  DATA  FOR  MONI- 
TORING TIDAL  FLATS. 

GKSS  -  Forschungszentmm  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  7B. 
W90- 10682 


Biologische  Anstalt  Helgoland  (Germany,  F.R.). 

Litoralstation. 

K.  Reise,  E.  Herre,  and  M.  Sturm. 

Helgolaender  Meeresuntersuchungen  HEMEDC, 

Vol.  43,  No.  3/4,  p  417-433,  1989.  7  fig,  2  tab,  56 

ref. 

Descriptors:  *Benthic  fauna,  *Benthic  flora,  'Eco- 
systems, "Eutrophication,  "History,  *North  Sea, 
"Sylt,  Chlorophyta,  Fisheries,  Habitats,  Intertidal 
areas,  Mussels,  Polychaetes,  Population  density, 
Rhodophyta,  Sediment  erosion,  Trawling. 

The  situation  regarding  the  distribution  and  abun- 
dance of  seagrass,  macroalgae  and  benthic  fauna 
near  the  island  of  Sylt  in  the  south-eastern  North 
Sea  during  the  period  1923  to  1940  is  compared 
with  that  of  the  1980s.  Evidence  of  organic  enrich- 
ment in  recent  times  is  provided  by  (1)  massive 
growth  of  green  algal  mats  on  sheltered  tidal  flats, 
(2)  a  decline  of  red  algae  in  the  subtidal  zone,  (3) 
an  expansion  of  mussel  beds  along  low  water  line 
and  down  to  twenty  m  depth,  and  (4)  increased 
abundance  of  polychaetes  inhabiting  intertidal  and 
subtidal  sandy  bottoms.  Seagrass  beds  have  under- 
gone complex  changes  which  remain  unexplained. 
Intensified  erosion  has  contributed  to  the  loss  of 
habitats  in  the  intertidal  zone,  and  probably  affect- 
ed sessile  epifauna  in  the  deep  channels.  Here, 
direct  removal  and  disturbance  by  the  bottom- 
trawling  fishery  may  also  have  contributed  to  the 
observed  species  impoverishment.  (Author's  ab- 
stract) 
W90- 10689 


PERSPECTIVES  IN  USING  SHOREBIRD 
COUNTS  FOR  ASSESSING  LONG-TERM 
CHANGES  IN  WADER  NUMBERS  IN  THE 
WADDEN  SEA. 

Rijksinstituut  voor  Natuurbeheer,  Arnhem  (Neth- 
erlands). 
C.  J.  Smit. 

Helgolaender  Meeresuntersuchungen  HEMEDC, 
Vol.  43,  No.  3/4,  p  367-383,  1989.  10  fig,  51  ref. 

Descriptors:  "Europe,  "Population  density,  "Popu- 
lation dynamics,  "Wadden  Sea,  "Water  birds,  Eco- 
systems, Error  analysis,  Great  Britain,  Monitoring, 
Wildlife  management. 

Over  the  past  twenty  years,  a  tradition  has  devel- 
oped in  western  Europe  of  carrying  out  shorebird 
surveys  in  estuaries.  These  counts  are  mostly  con- 
ducted by  amateur  ornithologists,  usually  well  ac- 
quainted with  the  area  in  which  they  are  active. 
The  results  of  these  surveys  are  well  reproducible 
for  at  least  the  abundant  species,  and  information  is 
available  on  the  size  of  the  errors  which  occur.  In 
several  parts  of  Europe,  shorebird  surveys  have 
been  carried  out  long  enough  to  allow  trend  analy- 
sis of  population  size.  Four  examples  from  Great 
Britain  demonstrate  that  monitoring  schemes  may 
also  be  used  for  management  purposes,  especially  if 
combined  with  specific  research  projects.  Long- 
term  shorebird  surveys  can  be  used  not  only  for 
simple  analysis  of  trends  in  bird  numbers,  but  also 
to  provide  a  deeper  understanding  of  the  function- 
ing of  the  ecosystem.  They  may  also  act  as  a  tool 
to  document  the  effects  of  management  activities. 
Shorebird  surveys  in  the  Wadden  Sea  have  not 
only  revealed  the  extremely  large  importance  of 
the  area,  especially  for  waders,  but  also  show  that 
different  areas  are  exploited  in  different  ways. 
They  have  also  provided  data  on  changes  in  bird 
numbers  throughout  the  year.  Apart  from  the 
counts  carried  out  in  January,  the  frequency  of 
counts  in  most  areas  in  the  Wadden  Sea  has  been 
too  low  to  allow  the  results  to  be  used  for  monitor- 
ing purposes.  In  an  area  as  large  as  the  Wadden 
Sea,  some  sites,  often  supporting  large  numbers  of 
birds,  may  not  always  be  covered  during  simulta- 
neous surveys.  The  best  way  to  overcome  this 
problem  is  to  calculate  index  values,  using  only 
those  sites  which  have  been  surveyed  in  successive 
years.  (Author's  abstract) 
W90- 10687 


HISTORICAL  CHANGES  IN  THE  BENTHOS 
OF  THE  WADDEN  SEA  AROUND  THE 
ISLAND  OF  SYLT  IN  THE  NORTH  SEA. 


TRENDS  IN  NUTRIENT  CONCENTRATION  IN 
THE  NORTHERN  WADDEN  SEA  OF  SYLT. 

Biologische  Anstalt  Helgoland  (Germany,  F.R.). 

Litoralstation. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10691 


EUTROPHICATION  OF  THE  DUTCH 
WADDEN  SEA:  EXTERNAL  NUTRIENT 
LOADINGS  OF  THE  MARSDIEP  AND  VLIES- 
TROOM  BASIN. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10692 


EUTROPHICATION  AND  MUSSEL  CULTURE 
IN  THE  WESTERN  DUTCH  WADDEN  SEA: 
IMPACT  ON  THE  BENTHIC  ECOSYSTEM;  A 
HYPOTHESIS. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-10693 

MUTUAL  RELATIONSHIP  BETWEEN  THE 
MONITORING  AND  MODELLING  OF  ESTUA- 
RINE  ECOSYSTEM. 

Rijkswaterstaat,  Haren  (Netherlands).  Tidal 
Waters  Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 10694 

ECOSYSTEM  MODEL  OF  THE  WESTERN 
WADDEN  SEA:  A  BRIDGE  BETWEEN  SCI- 
ENCE AND  MANAGEMENT. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
H.  J.  Lindeboom,  W.  van  Raaphorst,  H. 
Ridderinkhof,  and  H.  W.  van  der  Veer. 
Helgolaender   Meeresuntersuchungen   HEMEDC, 
Vol.  43,  No.  3/4,  p  549-564,  1989.  10  fig,  2  tab,  23 
ref. 

Descriptors:  "Ecosystems,  "Mathematical  models, 
"Model  studies,  "Nutrient  transport,  "Resources 
management,  "Wadden  Sea,  "Water  circulation, 
Dredging,  Environmental  impact,  Eutrophication, 
Model  testing,  Nutrient  concentrations,  Oil  spills, 
Shellfish  farming. 

A  mathematical  ecosystem  model  of  the  western 
Wadden  Sea  was  developed,  validated,  and  ap- 
plied. The  model  is  based  upon  the  Ems-Dollard 
ecosystem  model,  but  also  includes  a  two-dimen- 
sional transport  submodel,  a  benthic  and  epibenthic 
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sublittoral  submodel,  and  nutrient  regeneration.  In 
1986,  an  extensive  field  program  was  executed  to 
collect  data  for  model  validation.  Apart  from  the 
subtidal  processes  the  validation  indicates  that  the 
model  simulates  the  different  state  variables  rea- 
sonably well.  The  applicability  of  the  model  for 
management  purposes  was  tested  in  four  case  stud- 
ies concerning:  dredging  activities,  eutrophication, 
commercial  mussel  culture  and  oil  spills  and  other 
calamities.  It  is  concluded  that  the  western 
Wadden  Sea  model  in  general  is  a  useful  tool  in 
evaluating  the  impact  of  certain  anthropogenic  ac- 
tivities in  the  area.  (Author's  abstract) 
W90- 10695 


FUNDAMENTALS  OF  AN  APPLIED  ECOSYS- 
TEM RESEARCH  PROJECT  IN  THE  WADDEN 
SEA  OF  SCHLESWIG-HOLSTEIN. 

Goettingen  Univ.  (Germany,  F.R.).  Systematisch- 

Gebotanisches     Inst,     und     Neuer     Botanischer 

Garten. 

For  primary  bibliographic   entry  see   Field  6G. 

W90-10696 


SOME  BIOLOGICAL  IMPLICATIONS  OF  RE- 
DUCED FRESH  WATER  INFLOW  INTO  EAST- 
ERN CAPE  ESTUARIES:  A  PRELIMINARY  AS- 
SESSMENT. 

J.L.B.  Smith  Inst,  of  Ichthyology,  Grahamstown 

(South  Africa). 

A.  K.  Whitfield,  and  M.  N.  Bruton. 

Marine  Environmental  Research  MERSDW,  Vol. 

29,  No.  1,  p  691-694,  1990.  5  fig,  4  tab,  26  ref. 

Descriptors:  "Drought  effects,  "Estuaries,  "Fresh- 
water, "Influent  water,  "Resource  management, 
"South  Africa,  Channel  erosion,  Dam  effects, 
Drought,  Erosion,  Fishkill,  Hypersalinity,  Reser- 
voirs, Runoff,  Saline  lakes,  Watershed  manage- 
ment. 

Recent  droughts  in  South  Africa  have  emphasized 
the  dependence  of  estuaries  on  fresh  water  input 
from  rivers.  Reduced  runoff  has  been  exacerbated 
by  excessive  impoundment  and  abstraction  of 
water,  which,  together  with  various  forms  of 
catchment  mismanagement,  have  resulted  in  some 
estuaries  losing  certain  basic  functions  and  becom- 
ing hypersaline  lagoons.  As  a  result,  their  biotic 
diversity  has  been  sharply  reduced  and  they  no 
longer  provide  suitable  nursery  areas  for  many  fish 
and  invertebrate  species.  Hypersaline  conditions 
and  massive  fish  mortalities  in  the  Seekoei  estuary 
on  the  eastern  Cape  coast  are  given  as  an  extreme 
example  to  indicate  how  man  can  significantly 
disrupt  ecological  processes.  The  major  effects  of 
fresh  water  deprivation  on  eastern  Cape  estuaries 
include  the  diminishment  of  the  erosion  capacity  of 
river  floods,  constriction  of  estuarine  channels,  and 
development  of  reversed  salinity  gradients.  A  most 
important  criterion  for  proper  estuarine  manage- 
ment is  the  maintenance  of  a  natural  range  of 
dynamic  states  within  these  systems.  (Author's  ab- 
stract) 
W90-10698 


CRITICAL  REVIEW  OF  SELECTED  HEAVY 
METAL  AND  CHLORINATED  HYDROCAR- 
BON CONCENTRATIONS  IN  THE  MARINE 
ENVIRONMENT. 

International     Lab.     of     Marine     Radioactivity, 
Monaco- Ville  (Monaco). 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10699 

PARTITION  AND  TRANSPORT  OF  TIDAL 
WAVE  ENERGIES  IN  VARYING  CROSS-SEC- 
TION ESTUARIES  AND  THEIR  APPLICA- 
TION TO  THE  ESTIMATE  OF  TIDAL  ENER- 
GIES IN  THE  HANGZHOU  BAY. 
A.  L.  Ye. 

Oceanologia  et  Limnologia  Sinica,  Vol.  20,  No.  4, 
1989,  1  fig,  4  tab,  4  ref. 

Descriptors:  "Estuaries,  "Hangzhou  Wan,  "Hydro- 
electric powerplants,  "Model  studies,  "Tidal 
energy,  "Tidal  powerplants,  "Tidal  waves,  Diurnal 
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variation,    Energy    dissipation,    Estimating    equa- 
tions, Kinetic  energy,  Potential  energy. 

Formulas  for  tidal  energy  based  on  an  analytical 
model  of  wave  propagation  in  estuaries  of  varying 
cross  sections  are  derived.  The  analytical  solutions 
are  used  to  estimate  the  tidal  energies  of  four 
principal  constituent  waves  in  Hangzhou  bay.  Two 
of  these  waves  form  semi-diurnal  waves  and  the 
other  two  diurnal  waves.  It  is  found  that  both 
average  kinetic  energy  and  average  potential 
energy  in  the  column  of  water  under  the  free 
surface  of  the  water  increase  with  the  distance  of 
wave  propagation.  However,  potential  energy  in- 
creases more  rapidly  than  kinetic  energy.  The  ratio 
of  potential  energy  to  kinetic  energy  is  about  .5  for 
the  semi-diurnal  waves  and  0.1  for  the  diurnal 
waves.  The  total  tidal  energy  coming  in  through 
the  cross-section  at  the  mouth  of  the  bay  is  3.58 
million  kilowatts  and  the  total  tidal  energy  passing 
through  the  cross-section  near  the  Ganpu  Falls  is 
0.49  million  kilowatts.  About  86%  of  the  total 
energy  passing  through  the  mouth  of  the  bay  is 
dissipated.  (King-PTT) 
W90- 10706 


HYDRODYNAMIC  CHARACTERISTICS  OF  A 
TIDAL  FLAT  WITH  HEAVY  SEDIMENTA- 
TION (CARACTERISTIQUES  HYDRODYNA- 
MIQUES  D'UN  ESTRAN  A  FORTE  SEDIMEN- 
TATION). 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
J.  P.  Troude,  and  J.  B.  Serodes. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  17,  No.  2,  p  148-155,  April  1990.  5  fig,  2  tab, 
24  ref.  English  summary. 

Descriptors:  'Estuaries,  'Hydrodynamics,  'Sedi- 
mentation, *St  Lawrence  River,  *Tidal  flats, 
Ephemeral  streams,  Erosion,  Erosion  control,  Sea- 
sonal variation,  Sediment  transport,  Tidal  marshes, 
Vegetation,  Wind. 

In  the  St.  Lawrence  estuary  (Canada),  tidal  flats 
localized  in  the  area  of  saline  intrusion  are  covered 
with  up  to  30  cm  of  fine  sediments  resulting  from 
sedimentation  during  July,  August,  and  September. 
This  sedimentation  is  the  result  of  waters  coming 
from  the  turbidity  zone.  The  upper  half  of  the  tidal 
flats  are  covered  with  a  tidal  marsh.  This  vegeta- 
tion is  very  important  in  preventing  the  sediments 
from  eroding.  In  the  tidal  marsh,  measurements 
with  automatic  current  meters  were  taken  during 
periods  longer  than  a  month.  These  showed  that, 
among  the  vegetation,  currents  are  weak  and 
steady  during  spring  tides  and  neap  tides,  whereas 
next  to  the  drainage  systems,  currents  are  heavily 
dependent  on  the  range  of  the  tide.  Close  to  the 
shore,  currents  decrease  significantly,  helping  fine 
sedimentation  to  occur.  A  mathematical  simulation 
of  the  currents  made  on  a  line  perpendicular  to  the 
shore  shows  the  impact  of  the  vegetation  on  the 
formation  of  the  drainage  system  in  the  tidal  flats. 
Water  entrapment  by  the  vegetation  at  the  end  of 
the  flood  initiates  the  creation  of  creeks  and  insures 
their  continuity  throughout  the  summer.  As  soon 
as  the  vegetation  is  destroyed,  creeks  fill  up  with 
sediment  on  the  tidal  marsh.  In  the  St.  Lawrence 
estuary,  erosion  of  the  mud  flat  deposits  occurs 
during  short  periods  of  strong  winds  in  the 
summer.  This  high  energy  and  high  variability  do 
explain  the  strong  year  to  year  variation  in  sedi- 
mentation observed  in  the  tidal  flats.  (Author's 
abstract) 
W90-10712 


IDENTIFICATION  OF  CONTAMINANT-IN- 
DUCED CELLULAR  AND  SUBCELLULAR  LE- 
SIONS IN  THE  LIVER  OF  FLOUNDER  (PLA- 
TICHTHYS  FLESUS  L.)  CAUGHT  AT  DIFFER- 
ENTLY POLLUTED  ESTUARIES. 
Biologische  Anstalt  Helgoland  (Germany,  F.R.) 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 10737 


SUMMER  PHYTOPLANKTON  IN  THE  NEAR- 
EAST  PART  OF  THE  MEDITERRANEAN  SEA: 
BIOMASS  AND  LIMITING  FACTORS  (IN  RUS- 
SIAN). 
B.  R.  Berland,  Z.  P.  Burlakova,  L.  V.  Georgieva, 


M.  A.  Izmestieva,  and  V.  I.  Kholodov. 

Ekologiia  Moria  EKMODH,   Vol.   33,   p  27-40, 

1989.  8  fig,  5  tab,  59  ref.  English  summary. 

Descriptors:  'Aquatic  plants,  'Biomass,  'Limiting 
nutrients,  'Marine  environment,  'Mediterranean 
Sea,  'Oligotrophy,  'Phytoplankton,  'Seasonal  var- 
iation, 'Seawater,  Chlorophyll  a,  Manganese,  Min- 
erals, Nitrates,  Phosphates,  Vertical  distribution, 
Water  analysis,  Water  depth,  Water  sampling. 

The  vertical  distribution  of  the  phytoplankton  bio- 
mass  and  mechanisms  limiting  it  were  studied  in 
the  summer  of  1983  in  the  Near-East  part  of  the 
Mediterranean  Sea.  Strong  stratification  of  waters 
(thermocline  was  arranged  between  10  and  30  m) 
was  observed  during  the  research.  Down  to  the 
depth  of  100  m  concentrations  of  nitrates  remained 
low  (2-4  micromole/L),  those  of  phosphates  were 
low  (less  than  0.1  micromole/L)  as  well.  At  the 
depth  of  about  300  m  the  N/P  ratio  was  within  the 
range  of  37-40,  reflecting  considerable  phosphorus 
depletion  in  waters.  The  observed  concentrations 
of  chlorophyll  a  (0.09  microgram/L  in  the  upper 
homogeneous  50  m  deep  layer  and  about  0.36 
microgram/L  below  it)  permit  classifying  this  part 
of  the  Mediterranean  Sea  as  one  of  the  most  oligo- 
trophic  regions  in  the  sea.  The  basic  phototrophic 
biomass  consists  mainly  of  nanoplankton  and  pico- 
plankton,  the  latter  giving  more  than  60%  of  the 
observed  chlorophyll  a  concentration.  Biological 
experiments  carried  out  with  natural  populations  of 
this  basin  have  shown  that  phosphorus  and  nitro- 
gen limit  the  biomass.  Simultaneous  addition  of 
phosphorus  and  nitrogen  is  yet  insufficient  for 
growth  stimulation,  which  indicates  that  Mn  is  of 
great  importance  for  the  phytoplankton  growth  in 
ultraoligotrophic  waters.  (Author's  abstract) 
W90-10748 


AUTOTROPHIC  PLANKTON  COMPONENTS 
IN  THE  EASTERN  PART  OF  THE  MEDITER- 
RANEAN SEA  (IN  RUSSIAN). 

Institute  of  Biology  of  the  Southern  Seas,  Sevasto- 
pol (USSR). 
V.  E.  Zaika. 

Ekologiia  Moria  EKMODH,  Vol.  33,  p  46-48, 
1989.  4  ref.  English  summary. 

Descriptors:  'Mediterranean  Sea,  'Oligotrophy, 
'Plankton,  'Seawater,  Algae,  Chlorophyll,  Foul- 
ing, Marine  algae,  Periphyton,  Phytoplankton, 
Symbiosis,  Water  sampling,  Zooplankton. 

Data  was  collected  from  the  15th  voyage  of  the 
'Professor  Vogyanitskii'  on  the  quantity  of  pico- 
phytoplankton,  phototrophic  symbionts  of  zoo- 
plankton,  plant  microfouling  of  living  and  inert 
pelagic  substrates  (copepods,  polyethylene  balls, 
oil  lumps)  in  the  Eastern  part  of  the  Mediterrane- 
an. Picophytoplankton  is  abundant  in  oligotrophic 
waters.  Chlorophyll  of  all  symbiotic  algae  account- 
ed for  0.5%  of  its  total  content  in  water.  Periphy- 
ton algae  did  not  make  a  significant  contribution  to 
the  total  chlorophyll  mass.  (Creskoff-PTT) 
W90- 10749 


PROBLEMS  OF  THE  RADIOCARBON 
METHOD  APPLICATION  FOR  ESTIMATING 
THE  PRIMARY  PRODUCTION  OF  OLIGO- 
TROPHIC WATERS  (IN  RUSSIAN). 

Institute  of  Biology  of  the  Southern  Seas,  Sevasto- 
pol (USSR). 

For  primary  bibliographic  entry  see  Field  7B. 
W90-10750 


RELEASE  OF  HALOCARBONS  FROM  AN  IN- 
DUSTRIAL ESTUARY. 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10776 


LITHIUM--A  NEW  APPROACH  FOR  THE 
GRANULOMETRIC  NORMALIZATION  OF 
TRACE  METAL  DATA. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Dept.  of  Fisheries  and  Oceans. 


For  primary  bibliographic  entry  see  Field  5A. 
W90- 10803 


FATE  OF  NATURAL  AND  ANTHROPOGENIC 
DISSOLVED  ORGANIC  CARBON  IN  THE  MA- 
CROTIDAL  ELORN  ESTUARY  (FRANCE). 

Institut  Francais  de  Recherche  pour  l'Exploitation 
de  la  Mer,  Brest.  Dept.  Environnement  Littoral. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10805 


DISTRIBUTION  OF  ARSENITE  AND  TOTAL 
DISSOLVED  ARSENIC  IN  MAJOR  FRENCH 
ESTUARIES:  DEPENDENCE  ON  BIOGEO- 
CHEMICAL  PROCESSES  AND  ANTHROPO- 
GENIC INPUTS. 

Institut  de  Biogeochimie  Marine,  Montrouge 
(France). 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10806 


ESTUARINE  SEDIMENT  BIOASSAY  WITH 
OYSTER  PEDIVELIGER  LARVAE  (CRASSOS- 
TREA  GIGAS). 

District  of  Columbia  Univ.,  Washington.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 10873 


DIFFERENTIAL     RESPONSE     OF     MARINE 
DIATOMS  TO  TRACE  METALS. 

Alabama  A  and  M  Univ.,  Normal.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 10881 


EXPERIMENTAL  VARIABLES  IN  BIODEGRA- 
DATION  OF  SURFACTANT  IN  MARINE  ENVI- 
RONMENT. 

Cadiz  Univ.  (Spain).  Dept.  of  Chemical  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10885 


GAS  CHROMATOGRAPHIC  AND  CAPILLARY 
GAS  CHROMATOGRAPHIC/MASS  SPECTRO- 
METRIC  DETERMINATION  OF  ORGANIC 
SULFUR  COMPOUNDS  (OSCS)  IN  SEDIMENT 
FROM  PORTS:  SIGNIFICANCE  OF  THESE 
COMPOUNDS  AS  AN  OIL  POLLUTION 
INDEX. 

Okayama  Univ.  (Japan).  Dept.  of  Public  Health. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 10889 


NATIONAL  WETLANDS  INVENTORY  -  THE 
FIRST  TEN  YEARS. 

National  Wetlands  Inventory,   Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-10913 


COASTAL  WETLANDS  IN  THE  TWENTY- 
FIRST  CENTURY:  PROFOUND  ALTER- 
ATIONS DUE  TO  RISING  SEA  LEVEL. 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 
Inst. 

R.  A.  Park,  M.  S.  Trehan,  P.  W.  Mausel,  and  R.  C. 
Howe. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  71-80,  10  fig, 
25  ref.  EPA  Cooperative  Agreement  CR8 14578- 
01. 

Descriptors:  'Coastal  waters,  'Global  warming, 
'Model  studies,  'Remote  sensing,  'Sea  level, 
'Wetlands,  Charleston,  Deltas,  Gulf  of  Mexico, 
Mangrove  swamps,  New  Orleans,  Salt  marshes, 
Simulation  analysis,  South  Carolina. 

During  the  next  century,  rising  sea  levels,  due  to 
global  warming,  will  profoundly  alter  the  coastal 
wetlands   of  the    United    States.    Projections   of 
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hanges  in  coastal  wetlands  and  associated  low- 
mds  have  been  made  using  remotely  sensed 
over-class  data  and  digitized  elevations  as  initial 
onditions  and  a  simulation  model  based  on  inun- 
ation  and  spatial  varying  exposure  and  erosion, 
iome  sites,  such  as  Charleston,  South  Carolina,  are 
veil  buffered  for  sea  levels  up  to  one  meter,  due  to 
igh  tidal  ranges  and  high  sedimentation  and  ac- 
retion.  Other  sites,  especially  in  the  Gulf  of 
Mexico,  are  quite  vulnerable  to  small  changes  in 
ea  level.  Although  the  model  may  be  too  simple 
or  representing  complex  deltaic  dynamics,  it 
irojects  a  continuation  of  current  trends  for  the 
.ouisiana  coast  south  of  New  Orleans,  with  the 
ntire  undiked  area  shown  to  be  at  risk  without 
ny  acceleration  in  sea  level  rise.  With  protection 
if  all  existing  residential  and  commercial  develop- 
nents,  by  the  year  2100  salt  marshes  and  freshwa- 
er  swamps  would  gradually  decline  in  area;  man- 
jrove  swamps  would  gradually  increase,  and 
reshwater  marshes  would  gradually  decline  until  a 
ea  level  of  0.8m  is  reached.  Freshwater  marshes 
vould  then  disappear  rapidly  (reflecting  a  pattern 
een  both  in  the  Gulf  and  Mid-Atlantic  Coasts); 
15%  of  vegetated  wetlands  would  be  lost  with  a 
1.5  m  rise,  49%  with  a  1  m  rise;  56%  with  a  2  m 
ise;  and  68%  (almost  9000  sq  mi)  with  a  3  m  rise. 
^  more  gradual  loss  of  salt  marshes  would  occur 
:ompared  to  the  standard  protection  scenarios: 
10%  of  vegetated  wetlands  would  be  lost  with  a 
1.5  m  rise,  46%  with  a  1  m  rise,  52%  with  a  2  m 
ise,  and  65%  with  a  3  m  rise.  Conversely,  total 
>rotection  of  all  dry  land  would  result  in  an  accel- 
:rated  decline  in  salt  marshes  and  no  increase  in 
ireas  of  mangrove  swamps;  50%  of  vegetated  wet- 
ands  would  be  lost  with  a  0.5  m  rise,  65%  with  a  1 
n  rise,  78%  with  a  2  m  rise,  and  83%  with  a  3  m 
ise.  (See  also  W90-10912)  (Lantz-PTT) 
W90-10919 


ieality  of  valuing  wetlands:  the 
:ase  of  greenock  swamp,  ontario, 
:anada. 

ilyerson  Polytechnical  Inst.,  Toronto  (Ontario). 
Dept.  of  Applied  Geography. 
VI.  J.  Bardecki,  E.  W.  Manning,  and  W.  K..  Bond. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ngs  of  a  Symposium  held  September  17-22,  1989, 
Iampa,  Florida.  American  Water  Resources  Asso- 
;iation,  Bethesda,  Maryland.  1989.  p  81-90,  1  fig, 
25  ref. 

Descriptors:  'Economic  evaluation,  'Environmen- 
tal protection,  *Greenock  Swamp,  *Ontario, 
'Wetlands,  Costs,  Swamps,  Water  resource  man- 
agement. 

As  part  of  a  joint  project  of  Environment  Canada 
and  Wildlife  Habitat  Canada  to  assess  alternate 
means  for  evaluating  wetlands,  three  potential 
methods  have  been  applied  to  Greenock  Swamp  in 
Bruce  County,  Ontario,  the  largest  remaining  wet- 
land in  the  southwestern  portion  of  the  province. 
The  methods  consist  of  a  willingness  to  pay  ap- 
proach which  evaluates  the  opportunity  associated 
with  wetland  conservation  with  the  alienation  of 
certain  or  all  wetland  functions,  and  a  cumulative 
assessment  approach.  These  methods  were  formu- 
lated as  an  initial  stage  in  developing  methods 
which  are  to  be  applicable  by  local  planning  offi- 
cials with  limited  expertise  in  dealing  with  wet- 
lands. It  is  believed  that  incorporating  such  meth- 
ods into  planning  could  rationalize  decisions  which 
otherwise  under-recognize  the  important  benefits 
to  be  derived  from  wetland  areas.  The  reality  of 
applying  alternative  evaluation  methods  to  the 
Greenock  Swamp  illustrates  the  methods'  handi- 
caps as  much  as  it  does  their  relative  merits.  Infor- 
mation to  thoroughly  assess  the  swamp  area  is 
lacking.  The  limitations  of  data  are  most  apparent 
with  the  traditional  economic  evaluation  methods, 
which  are  willingness  to  pay  and  opportunity  cost. 
Only  a  limited  appraisal  of  Greenock  Swamp's 
value  was  obtainable  by  these  methods.  (See  also 
W90-10912)  (Lantz-PTT) 
W90- 10920 


ZOOBENTHIC  VARIABILITY  ASSOCIATED 
WITH  A  FLOOD  AND  DROUGHT  IN  THE 
HAWKESBURY  ESTUARY,  NEW  SOUTH 
WALES:  SOME  CONSEQUENCES  FOR  ENVI- 
RONMENTAL MONITORING. 


Australian  Museum,  Sydney.  Invertebrate  Div. 
A.  R.  Jones. 

Environmental  Monitoring  and  Assessment 
EMASDH,  Vol.  14,  No.  2/3,  p  185-195,  May  1990. 
2  fig,  2  tab,  26  ref. 

Descriptors:  'Australia,  'Benthos,  'Drought, 
'Drought  effects,  'Ecological  effects,  'Estuaries, 
'Floods,  'Monitoring,  'Species  composition, 
Bioindicators,  Dissolved  oxygen,  Erosion,  Grab 
samples,  Salinity,  Sampling,  Sedimentation,  Weath- 


Major  weather  events  such  as  floods  and  droughts 
affect  the  physicochemical  composition  of  estu- 
aries. In  the  Hawkesbury  Estuary,  New  South 
Wales  (Australia),  these  events  were  associated 
with  changes  in  the  number  of  benthic  species  and 
in  what  species  were  most  abundant.  Replicate 
grab  samples  were  taken  from  four  sites  in  each  of 
the  lower,  middle  and  upper  reaches  of  Hawkes- 
bury Estuary.  Reductions  in  the  mean  number  of 
species  per  grab  following  the  flood  were  signifi- 
cant only  in  the  lower  reaches  and  at  one  site  in 
the  middle  reaches.  Increases  in  number  of  species 
per  grab  accompanied  the  drought  in  all  reaches 
but  intra-reach  variation  in  temporal  patterns  oc- 
curred in  both  number  of  species  per  grab  and  in 
the  most  abundant  species  found.  Thus,  major 
weather  events  are  associated  with  temporal 
changes  whose  patterns  differ  on  both  small  and 
large  spatial  scales.  Factors  potentially  causing  ec- 
ological changes  include  salinity,  erosion  and/or 
deposition  of  sediments,  dissolved  oxygen,  flushing 
and  availability  of  colonists.  The  results  from 
fixed-factor  sampling  designs,  which  are  widely 
used,  may  be  unrepresentative  of  other  areas.  Un- 
fortunately, the  alternative  approach  of  stratified 
random  sampling  is  probably  both  prohibitively 
expensive  and  difficult  to  implement.  (Mertz-PTT) 
W90-11197 


SEWAGE  AND  THE  BIOTA  ON  SEASHORES: 
ASSESSMENT  OF  IMPACT  IN  RELATION  TO 
NATURAL  VARIABILITY. 

Macquarie  Univ.,  North  Ryde  (Australia).  School 

of  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-11198 


INTER-RELATIONS  BETWEEN  BIOLOGICAL 
AND  PHYSICOCHEMICAL  FACTORS  IN  A 
DATABASE  FOR  A  SHALLOW  ESTUARINE 
SYSTEM. 

Western  Australia  Univ.,  Nedlands.  Centre  for 
Water  Research. 

A.  J.  McComb,  and  R.  J.  Lukatelich. 
Environmental      Monitoring      and      Assessment 
EMASDH,  Vol.  14,  No.  2/3,  p  223-238,  May  1990. 
9  fig,  1  tab,  20  ref. 

Descriptors:  'Algal  growth,  'Australia,  'Chloro- 
phyta,  'Cyanophyta,  'Estuaries,  'Eutrophication, 
'Phytoplankton,  Biological  properties,  Biomass, 
Chemical  properties,  Chlorophyll  a,  Light  penetra- 
tion, Nitrogen,  Nodularia,  Phosphorus,  Physical 
properties,  Salinity,  Seasonal  variation,  Water  tem- 
perature. 

Data  obtained  since  1976  in  Peel  Inlet  and  the 
Harvey  Estuary,  a  shallow  estuarine  system  in 
Western  Australia,  examined  nuisance  growths  of 
macroalgae  and  seasonal  blooms  of  the  cyanobac- 
terium  (blue-green  alga)  Nodularia  spumegena. 
Data  collected  at  the  same  sites  at  weekly  or 
fortnightly  intervals  included  phytoplankton  (chlo- 
rophyll a),  water  nutrients  (nitrogen  and  phospho- 
rus), salinity,  temperature  and  light  penetration. 
Seasonally,  the  biomass  of  macroalgae  was  meas- 
ured at  a  number  of  sites  and  used  to  estimate  total 
biomass.  The  data  are  characterized  by  large 
season-to-season  differences,  attributable  to  the 
seasonality  and  volume  of  river  flow.  The  informa- 
tion was  used  to  relate  the  magnitude  of  summer 
blue-green  algal  blooms  to  the  winter  loading  of 
phosphorus  from  the  surrounding  catchment,  and 
the  magnitude  of  macroalgal  biomass  to  light  pene- 
tration through  the  water  column.  The  data  illus- 
trate the  importance  of  collecting  physicochemical 
information  at  the  same  time  as  biological  data. 
Retrospective  use  of  long-term  data  bases  proved 


most  helpful  in  this  study.  It  initially  seemed  that 
extreme  year-to-year  differences  might  lead  to  dif- 
ficulties in  data  interpretation,  but  the  reverse 
proved  to  be  the  case;  the  large  between-year 
variance  enhanced  the  ability  to  interpret  biologi- 
cal events.  (Mertz-PTT) 
W90-11200 


EFFECT  OF  ORGANIC  NITROGEN  ENRICH- 
MENTS ON  MARINE  PLANKTONIC  NET- 
WORKS AND  HETEROTROPHIC  BACTERIAL 
POTENTIAL. 

Centre  Univ.  de  Luminy,  Marseille  (France).  Lab. 

de  Biologie  des  Invertebres  Marins. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-11219 


ABUNDANCES  OF  BENTHIC  MICROFAUNA 
IN  RELATION  TO  OUTWELLING  OF  MAN- 
GROVE DETRITUS  IN  A  TROPICAL  COAST- 
AL REGION. 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 11220 


USING  NEW  WORK  AND  MAINTENANCE 
MATERIAL  FOR  MARSH  CREATION  IN  THE 
GALVESTON  DISTRICT. 

Army  Engineer  District,  Galveston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-11324 


SUSPENDED  SEDIMENT  MOVEMENT  IN 
THE  ESTUARY  OF  THE  GANGES-BRAHMA- 
PUTRA-MEGHNA  RIVER  SYSTEM. 

Land  Reclamation  Project  960/1,  Outer  Circular 

Road,  Dhaka  (Bangladesh). 

D.  K.  Barua. 

Marine  Geology  MAGEA6,  Vol.  91,  No.  3,  p  243- 

253,  February  1990.  7  fig,  2  tab,  32  ref. 

Descriptors:  'Bangladesh,  'Brahmaputra  River, 
♦Channel  flow,  'Estuarine  environment,  'Flow 
measurement,  'Ganges  River,  'India,  'Meghna 
River,  'Seasonal  variation,  'Sediment  transport, 
'Suspended  sediments,  'Tidal  currents,  Flood 
channels,  Spatial  distribution,  Tidal  waves,  Turbid- 
ity. 

Topographical  flow  volume  and  suspended  sedi- 
ment concentration  (SSC)  measurements  were  car- 
ried out  in  the  large  area  of  a  turbidity  maximum  in 
the  estuary  of  the  Ganges-Brahmaputra-Meghna 
river  system  in  Bangladesh.  The  zone  of  turbidity 
maximum  was  indicated  by  the  satellite  imagery 
taken  during  the  low  river  discharge  period.  Topo- 
graphical and  flow  volume  measurements,  the 
aspect  ratio  and  the  flow  ratio,  indicate  that  the 
system  is  divided  into  flood-dominated  and  ebb- 
dominated  channels.  Suspended  sediment  move- 
ment in  the  estuary  appears  to  be  associated  with 
the  horizontal  stratification  of  flow  and  with  the 
residual  movement  induced  by  the  asymmetry  of 
the  tidal  wave.  The  flow  ratio  at  different  sections 
indicates  that  net  import  of  suspended  sediment 
takes  place  through  flood  channels  while  the  net 
export  occurs  through  ebb  channels.  Despite  this 
difference  in  the  direction  of  net  movement  of 
sediments,  measurements  show  that  the  SSC,  both 
in  the  flood  channel  and  in  the  ebb  channel,  is 
dependent  on  the  tidal  range:  the  spring  tidal  SSC 
is  about  twice  that  of  the  neap  tide,  and  locations 
with  higher  tidal  range  show  higher  magnitudes  of 
SSC.  The  response  of  sediments  to  the  varying 
energy  environment  of  tidal  range  and  tidal  cur- 
rent, however  is  not  instantaneous;  the  SSC  shows 
a  time  lag  in  its  variation  with  the  varying  energy 
condition.  The  amplification  and  asymmetry  of  the 
tidal  wave  in  the  flood  channels,  and  the  slack- 
water  asymmetry  measured  in  a  flood-dominant 
location,  indicate  that  a  possible  landward  residual 
transport  of  suspended  sediment  due  to  this  factor 
is  more  pronounced  through  flood  channels.  (Au- 
thor's abstract) 
W90- 11446 
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WAVE  REFRACTION  PATTERNS  AND  SEDI- 
MENT TRANSPORT  IN  MONIFIETH  BAY, 
TAY  ESTUARY,  SCOTLAND. 

National   Commission   for  Wildlife   Conservation 
and  Development,  Riyadh  (Saudi  Arabia). 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 11447 


DIFFERENTIAL  RATES  OF  DIGESTION  OF 
BACTERIA  BY  FRESHWATER  AND  MARINE 
PHAGOTROPHIC  PROTOZOA. 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 
de  Microbiologia  e  Inmunologia. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 11525 


ORGANIC  AND  TRACE  METAL  CONTAMI- 
NANTS IN  SEDIMENTS,  SEA  WATER  AND  OR- 
GANISMS FROM  TWO  BERMUDAN  HAR- 
BOURS. 

Bermuda  Biological  Station  for  Research,  Ferry 

Reach. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11548 


ROLE  OF  THREE  SPECIES  OF  BENTHIC  IN- 
VERTEBRATES IN  THE  TRANSPORT  OF  AR- 
SENIC FROM  CONTAMINATED  ESTUARINE 
SEDIMENT. 

Academy   of  Natural    Sciences   of  Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11598 


DYNAMICS  OF  BENTHIC  VEGETATION 
STANDING-STOCK,  IRRADIANCE,  AND 
WATER  PROPERTIES  IN  CENTRAL  PUGET 
SOUND. 

Washington    Univ.,    Seattle.    Fisheries    Research 

Inst. 

R.  M.  Thorn,  and  R.  G.  Albright. 

Marine  Biology  MBIOAJ,  Vol.  104,  No.  1,  p  129- 

141,  January  1990.  6  fig,  5  tab,  48  ref. 

Descriptors:  'Algae,  'Aquatic  productivity,  'Lim- 
iting nutrients,  *Puget  Sound,  *Sea  grasses,  En- 
richment, Irradiance,  Nutrient  concentrations, 
Standing  crops,  Water  properties. 

The  standing  stock  of  benthic  macroalgae,  sedi- 
ment-associated microalgae  and  eelgrass  (Zostera 
marina  L.)  was  sampled  from  June  1982  through 
March  1984  in  central  Puget  Sound,  Washington. 
Irradiance  and  water  properties  were  observed  to 
examine  the  relationship  between  the  dynamics  of 
benthic  primary  producers  and  environmental  fac- 
tors. Sediment-associated  microalgal  standing- 
stock  peaked  in  April  and  August.  The  seaweed 
assemblage,  dominated  by  bladed  green  algae  (e.g. 
Ulva  fenestrata)  and  eelgrass  exhibited  maximum 
standing  stocks  in  August.  Solar  irradiance  ap- 
peared to  trigger  the  onset  of  biomass  buildup  and 
autumn  die-back  by  the  plants.  Seasonal  variations 
in  dissolved  oxygen  reflected  the  buildup  and  loss 
of  plant  standing-stock.  Most  nutrients  were  in 
greatest  concentration  in  winter  and  reached  mini- 
mum concentration  in  late  spring-summer.  Regen- 
eration of  nutrients  followed  shortly  after  the 
autumn  die-back  of  the  benthic  vegetation.  Irradi- 
ance was  concluded  to  be  the  primary  controlling 
factor  in  the  system.  Nutrient  limitation  (primarily 
nitrate)  may  control  standing-stock  accumulations 
from  the  period  May-October  when  light  is  not 
limiting.  In  contrast  to  phytoplankton  systems  in 
deep  portions  of  Puget  Sound,  shallow  nearshore 
systems  may  be  more  susceptible  to  the  effects  of 
increased  inorganic  nutrient-loadings  from  anthro- 
pogenic sources.  (Author's  abstract) 
W90-11601 


PHYSIOLOGICAL  RESPONSES  OF  THE  RED 
ALGAE  GRACILARIA  VERRUCOSA  AND  G. 
TIKVAHIAE  BEFORE  AND  AFTER  NUTRI- 
ENT ENRICHMENT. 

University  of  South  Florida,  Tampa.  Dept.  of  Biol- 
ogy 

C.  J.  Dawes,  and  E.  W.  Koch. 
Bulletin  of  Marine  Science  BMRSAW,  Vol.  46, 


No.  2,  p  335-344,  March  1990.  4  fig,  1  tab,  22  ref. 

Descriptors:  'Algae,  'Aquaculture,  'Estuarine  en- 
vironment, 'Nutrients,  Culturing  techniques,  En- 
richment, Photosynthesis,  Pigments,  Seawater. 

Pigment  levels,  chemical  constituents  and  photo- 
synthetic  responses  of  two  estuarine  populations  of 
Gracilaria  verrucosa  and  one  neretic  population  of 
G.  tikvahiae  were  monitored  before,  during  and 
after  culturing  in  nutrient-enriched  seawater.  Chlo- 
rophyll a  and  phycoerythrin,  protein,  soluble  car- 
bohydrate, lipid  and  energy  content  did  not  change 
in  both  species  cultured  for  5  weeks  in  nutrient- 
enriched  seawater  and  then  for  5  weeks  without 
nutrients.  Productivity  remained  high  after  culture 
with  and  without  nutrients  and  no  photoinhibition 
was  evident  at  irradiances  of  1200  microE/sq  m/s 
after  culture  in  any  of  the  populations.  An  increase 
in  the  initial  slope  of  the  photosynthesis-irradiance 
curve  with  no  change  in  the  compensation  point 
irradiances  suggested  an  increase  in  photosynthetic 
efficiency  after  culture  in  nutrient-enriched  sea- 
water. Exposure  to  enriched  and  then  non-en- 
riched seawater  did  not  result  in  any  shift  in  toler- 
ance to  12  combinations  of  temperature  and  salini- 
ty based  on  photosynthetic  and  respiratory  re- 
sponses. The  study  extends  previous  findings  re- 
garding nutrient  storage  by  seaweeds  by  demon- 
strating the  ability  of  Gracilaria  to  tolerate  stress 
after  nutrient  deprivation.  (Author's  abstract) 
W90- 11632 


DISTRIBUTION    OF    SPOTTED    SEATROUT 

(CYNOSCION      NEBULOSUS)      AND     GRAY 

SNAPPER  (LUTJANUS  GRISEUS)  JUVENILES 

IN    SEAGRASS     HABITATS    OF    WESTERN 

FLORIDA  BAY. 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

A.  J.  Chester,  and  G.  W.  Thayer. 

Bulletin  of  Marine  Science  BMRSAW,  Vol.  46, 

No.  2,  p  345-357,  March  1990.  5  fig,  4  tab,  30  ref. 

Descriptors:  'Estuaries,  'Fisheries,  'Florida, 
•Florida  Bay,  'Sport  fishing,  Aquatic  plants,  Dis- 
tribution patterns,  Everglades  National  Park,  Gray 
snapper,  Habitats,  Sea  grasses,  Sea  trout. 

Areas  of  Florida  Bay  are  characterized  by  highly 
productive  seagrass  habitats.  Of  the  fish  species 
targeted  by  sportsfishermen  in  Everglades  Nation- 
al Park,  the  juveniles  of  gray  snapper  and  spotted 
seatrout  are  most  linked  distributionally  to  seagrass 
meadows.  The  distribution,  abundance  and  biomass 
of  juvenile  spotted  seatrout  (Cynoscion  nebulosus) 
and  gray  snapper  (Lutjanus  griseus)  were  evaluat- 
ed along  with  information  on  seagrasses,  sedi- 
ments, water  temperature  and  salinity  in  basin  and 
channel  habitats  of  western  and  central  Florida 
Bay  during  1984-1985.  Spotted  seatrout  juveniles 
were  most  prevalent  in  basin  habitats  in  the  west- 
ern portion  of  the  Bay,  near  the  Gulf  of  Mexico, 
and  were  collected  during  every  month  sampled 
except  May  (1984);  smallest  individuals  were  col- 
lected during  May  (1985),  June  (1984,1985),  and 
July  (1984).  The  habitats  in  which  spotted  seatrout 
occurred  had  deeper,  more  organic  sediments  with 
greater  density  and  biomass  of  the  seagrass  Syrin- 
godium  filiforme,  than  did  non-seatrout  areas. 
Gray  snapper  juveniles  were  most  prominent  in 
southeastern  channels  of  the  Bay,  but  also  oc- 
curred in  basins  in  the  northwest.  The  presence  or 
absence  of  gray  snapper  was  related  to  the  distribu- 
tion of  seagrass  biomass,  particularly  that  of  Tha- 
lassia  testudinum  in  the  basins  and  Syringodium  in 
the  channels.  These  data  suggested  that  seagrass 
meadows  are  critical  habitats  for  spotted  seatrout 
and  gray  snapper  in  Florida  Bay.  (Author's  ab- 
stract) 
W90- 11633 


WAVE-INDUCED  NEARSHORE  FLOW  PAT- 
TERNS IN  THE  VICINITY  OF  COCHIN  HAR- 
BOUR, INDIA. 

National   Inst,   of  Oceanography,   Panaji   (India). 
S.  P.  Kumar,  P  .  Vethamony,  and  C.  S.  Murty. 
Ocean  &  Shoreline  Management  OSMAE6,  Vol. 
13,  No.  2,  p  111-125,   1990.  5  fig,   1  tab,   18  ref. 


Descriptors:  'Estuaries,  'Flow  pattern,  'India, 
'Littoral  environment,  'Sediment  transport,  Beach 
erosion,  Wave  action. 

The  wave-induced  nearshore  circulation  and  the 
sediment  exchanges  between  two  littoral  cells 
along  the  beaches  bordering  Vypeen  and  Chel- 
lanam  islands  in  the  vicinity  of  Fort  Cochin,  India, 
were  examined.  In  general,  the  flow  within  this 
narrow  zone  consists  of  a  sheared  cellular  flow 
pattern  with  clockwise  and  anti-clockwise  rota- 
tions exhibiting  noticeable  spatial  variations.  Field 
studies  reveal  a  southerly  littoral  current  during 
most  of  the  year.  A  conceptual  model  was  devel- 
oped to  explain  the  sediment  movement  along  the 
two  littoral  cells.  The  sediments  introduced  to  the 
Vypeen  littoral  cell  are  transported  southward  by 
the  incident  waves  either  in  the  form  of  cellular  or 
meandering  flows,  depending  upon  deep  water 
wave  approach.  The  strong  flows  associated  with 
the  tide  in  the  Cochin  harbor  entrance  channel 
obstruct  transport  further  south.  During  the  mon- 
soon season,  sediment  from  either  side  of  the  chan- 
nel is  transported  into  the  channel  under  the  influ- 
ence of  the  clockwise  and  anti-clockwise  circula- 
tion cells.  In  the  Chellanam  littoral  cell,  inadequate 
sediment  supply  coupled  with  strong  littoral  flows 
make  the  beaches  vulnerable  to  continuous  erosion. 
(Author's  abstract) 
W90-11636 


EVALUATION  OF  THE  BENTHIC  RESOURCE 
VALUE  OF  IMPOUNDED  AND  NON-IM- 
POUNDED TIDAL  CREEKS  IN  VIRGESIA, 
USA. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
Div.  of  Geological  and  Benthic  Oceanography. 
For  primary  bibliographic  entry  see  Field  6G. 
W90- 11639 


LIVE  ALGAE  IN  DEEP  SEDIMENT  LAYERS. 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biology. 

N.  Wasmund. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  74,  No.  6,  p  589-597,  1989.  4  fig,  35 

ref. 

Descriptors:  'Algae,  'Autoradiography,  'Coastal 
waters,  'Sediment  analysis,  Baltic  Sea,  Chloro- 
phyta,  Cyanophyta,  Migration,  Photosynthesis, 
Photosynthetic  bacteria. 

Sediment  cores  taken  from  shallow  coastal  regions 
of  the  southern  Baltic  sea  contained  appreciable 
amounts  of  chlorophyll-containing  algal  cells 
down  to  at  least  10  cm  below  the  sediment  surface. 
No  evidence  of  vertical  migration  has  been  found. 
Below  a  sediment  depth  of  3  mm  no  photosynthe- 
sis is  thought  to  be  possible.  If  the  buried  algae  are 
exposed  to  light,  they  immediately  resume  photo- 
synthesis, which  was  proved  by  measurement  of 
oxygen  production  as  well  as  C-14  uptake.  The 
points  at  which  C-14  incorporation  has  taken  place 
are  made  visible  by  micro-autoradiography.  For 
the  micro-autoradiographic  technique,  several  new 
modifications  were  introduced.  Many  species  of 
green  algae  and  cyanobacteria,  that  been  consid- 
ered to  be  purely  planktonic,  retain  their  full  via- 
bility in  deeper  sediment  layers.  They  could  gener- 
ate a  plankton  bloom  after  a  resuspension.  (Au- 
thor's abstract) 
W90- 11698 


MODELLING  ULVA  COASTAL  MASS 
BLOOMS  WITH  APPLICATIONS  (LA  MO- 
DELISATION  DES  MAREES  VERTES'  LI 
HORALES  ET  SES  APPLICATIONS). 

Institut  Francais  de  Recherche  pour  l'Exploitation 
de  la  Mer,  Brest. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 11732 


EUTROPHICATION  MODELLING  IN  THE  VI- 
LAINE  BAY.  AN  APPLICATION  TO  THE 
ANOXIA  EVENTS  (MODELISATION  DE  L'EU- 
TROPHISATION  DE  LA  BAISE  VILAINE  ET 
DES  PHENOMENES  D'ANOXIE  ASSOCIES). 
Institut  Francais  de  Recherche  pour  l'Exploitation 
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e  la  Mer,  Brest. 

L  Chapelle. 

louille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 

43-248,  1990,  7  fig,  6  ref. 

)escriptors:  'Computer  models,  'Eutrophication, 
France,  *Vilaine  Bay,  Advection,  Anoxic  condi- 
ions,  Bays,  Data  interpretation,  Diffusion,  Dis- 
olved  oxygen,  Estuaries,  Fishkill,  Mathematical 
nodels,  Model  studies,  Nitrogen,  Phytoplankton, 
unity. 

[Tie  Vilaine  bay  in  South  Brittany  has  been  trou- 
iled  by  eutrophication  for  several  years,  include 
ed  tide,  anoxia  and  toxic  blooms.  The  results  of 
cientific  studies  on  these  biological  and  economic 
iroblems  were  collected  using  a  box  model  of  the 
ay.  The  simulation  of  primary  productivity  is 
ased  on  the  nitrogen  cycle,  the  concentration  of 
lissolved  oxygen,  and  salinity  levels,  which  are 
ised  to  calibrate  the  advection-dispersion  fluxes  of 
he  physical  submodel.  The  model  has  been  run- 
ling  for  several  years  to  bring  out  seasonal 
:hanges.  Tons  of  fish  were  killed  in  the  bay  at  the 
:nd  July  in  1982,  the  model  simulated  this  anoxic 
ivent,  and  calculated  the  effect  of  meteorological 
actors  on  the  concentration  of  dissolved  oxygen 
rom  July  10th  to  August  10th.  The  discharge  of 
resh  water  into  the  bay  stimulated  the  production 
>f  phytoplankton.  The  organic  material  consumed 
lissolved  oxygen.  (King-PTT) 
V90-11733 


POTENTIAL  EFFECT  OF  NITROGEN  FROM 

UVERS   ON   THE  MARINE   PHYTOPLANK- 

rON     BETWEEN     ROSCOFF     AND     SAINT- 

JREUC  (EFFECT  POTENTIAL  DES  APPORTS 

J'AZOTE    D'ORIGINE    FLUVIALE    SUR    LE 

PHYTOPLANKTON  MRTN  ENTRE  ROSCOFF 

ET  SATINT-BRIEUO. 

ilectricite  de  France,  Chatou.  Dept.  de  Environ- 

nent  Aquatique  et  Atmospherique. 

For  primary  bibliographic  entry  see  Field  5C. 

mO- 11734 


EFFECT  OF  MAXIMUM  TURBIDITY  ZONE 
ON  THE  VARIATIONS  OF  DISSOLVED 
OXYGEN  CONCENTRATION:  EXAMPLE  OF 
[HE  ESTUARY  OF  THE  LOTTIE  (INFLUENCE 
DU  BOUCHON  VASEUX  SUR  LA  VARI- 
ATIONS DES  CONCENTRATIONS  EN 
OXYGEN  DISSOUS  CAS  DE  L'ESTUAIRE  DE 
LA  LOIRE). 

Institut  Francais  de  Recherche  pour  l'Exploitation 
de  la  Mer,  La  Seyne-sur-Mer.  Service  Environ- 
ment Mediterranean. 

L.  A.  Romana,  B.  Thouvenin,  B.  Galenne,  and  C. 
Casanova. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 
257-263,  1990.  9  fig,  5  tab,  11  ref. 

Descriptors:  'Dissolved  oxygen,  'Estuaries, 
•France,  'Loire  River,  'Turbidity,  'Water  quality, 
•Water  quality  control,  Acidity,  Chevire,  Conduc- 
tivity, Donges,  Fishkill,  Mauves,  Monitoring,  Sar- 
dine, Temperature. 

Dissolved  oxygen  is  a  sensitive  parameter  of  envi- 
ronmental quality,  subject  to  variation  in  macroti- 
dal  estuaries  with  significant  results  on  the  fauna. 
Changes  in  the  concentration  of  dissolved  oxygen 
have  lead  to  summer  kills  of  mullet  in  the  Loire 
River  estuary.  The  supply  of  biodegradable  organ- 
ic material  in  the  zone  of  maximum  turbidity  repre- 
sents an  important  source  of  demand  for  dissolved 
oxygen.  Since  1985,  the  port  authority  of  Nantes- 
St.-Nazaire  has  installed  equipment  at  Pellerin  to 
monitor  temperature,  conductivity,  and  pH.  The 
tidal  cycle  of  12  hours  and  25  minutes  is  clearly 
evident  in  the  measurements.  The  dissolved 
oxygen  concentration  and  pH  also  follow  the  lunar 
cycle.  Samples  were  taken  at  four  sites:  Donges 
which  was  downstream  of  the  estuary  had  a  high 
salinity  and  little  suspended  material;  Sardine 
which  is  downstream  of  the  zone  of  maximum 
turbidity  had  a  medium  salinity  and  a  high  sus- 
pended material;  Chevire  which  is  upstream  of  the 
zone  of  maximum  turbidity  had  no  salinity  and 
high  suspended  material;  and  Mauves  which  is 
upstream  of  the  estuary  had  no  salinity  and  little 
suspended  material.  These  studies  have  found  that 


the  zone  of  maximum  turbidity,  a  tidal  coefficient 
of  80  and  a  temperature  of  20  C  effect  the  potential 
of  anoxic  problems.  (King-PTT) 
W90-11735 


MODELLING  DISSOLVED  AND  PARTICU- 
LATE CONTAMINANTS  TRANSPORT  IN  THE 
MORLAIX  ESTUARY.  APPLICATION  TO  EN- 
TERIC BACTERIA  DISCHARGE  (MODELISA- 
TION  DU  TRANSPOR  DISSOUS  ET  PARTICU- 
LAIRE  DANS  L'ESTUAIRE  DE  MORLAIX.  AP- 
PLICATION AU  DEVENIR  DES  BACTERIES 
ENTERIQUES). 

Institut  Francais  de  Recherche  pour  l'Exploitation 
de  la  Mer,  Brest. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-11737 


EFFECTS  OF  POLLUTION  ON  MARINE  GAS- 
TROTRICHA  IN  THE  NORTHWESTERN 
ADRIATIC  SEA. 

Modena  Univ.  (Italy).  Dipt,  di  Biologia  Animale. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11761 


WIDESPREAD  NEOGASTROPOD  FMPOSEX 
IN  THE  NORTHEAST  PACIFIC:  IMPLICA- 
TIONS FOR  TBT  CONTAMINATION  SUR- 
VEYS. 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 11762 


DETECTION  OF  LOW-WEIGHT  NATURAL 
ORGANIC  MOLECULES  FROM  MARINE  IN- 
TERSTITIAL WATERS  IN  GEL  CHROMATOG- 
RAPHY. 

Universite  de  Toulon  et  du  Var,  La  Garde 
(France).  Lab.  de  Recherches  de  Chimie  Marine 
des  Organometalliques. 

For  primary  bibliographic  entry  see  Field  2K. 
W90- 11772 


LONG-TERM  CHANGES  OF  SEAGRASS 
MEADOWS   IN   BOTANY   BAY,   AUSTRALIA. 

Sydney   Univ.   (Australia).    School   of  Biological 

Sciences 

A.  W.  D.  Larkum,  and  R.  J.  West. 

Aquatic  Botany  AQBODS,  Vol.  37,  No.  1,  p  55-70, 

June  1990.  6  fig,  2  tab,  34  ref. 

Descriptors:  'Aquatic  plants,  'Australia,  'Botany 
Bay,  'Data  interpretation,  'Ecological  effects, 
'Sea  grasses,  Aerial  photography,  Biomass,  Dredg- 
ing, History,  Posidonia,  Vegetation,  Water  re- 
sources development. 

An  investigation  of  the  long-term  changes  in  sea- 
grass  meadows  (Posidonia  australis  Hook  and  Zos- 
tera  capricorni  Ashers)  was  conducted  in  Botany 
Bay,  Australia  using  historical  areal  photography 
(1930-1985),  field  observations  (1970-1987),  and  in 
situ  sediment  corings  for  fibrous  remains  of  Posi- 
donia. Between  1942  and  1984,  58%  (257  ha)  of 
Posidonia  was  lost  from  the  Bay's  southern  fore- 
shores. By  1987,  the  once  continuous  meadow  of 
Posidonia  consisted  of  a  number  of  fragmented 
beds.  The  decline  occurred  during  a  period  of 
industrial  and  residential  development  in  the  catch- 
ment, which  included  the  dredging  of  the  Bay's 
entrance  to  allow  passage  of  large  container  ships. 
The  dredging  caused  an  increased  wave  height  in 
many  parts  of  the  bay,  resulting  in  the  deteriora- 
tion and  erosion  of  seagrass  beds,  particularly 
during  storm  events.  As  an  example  of  this  process, 
the  effect  of  minor  storms  in  reducing  leaf  biomass 
of  Posidonia  by  70%  is  reported.  Grazing  by  the 
sea  urchin,  Heliocideras  erythrogramma  between 
1980  and  1986  was  responsible  for  a  smaller  loss  of 
Posidonia.  The  existence  of  fibrous  remains  in  sedi- 
ment cores  offered  circumstantial  evidence  that  the 
Posidonia  had  a  much  wider  distribution  in  Botany 
Bay  prior  to  the  earliest  areal  photography.  A 
history  of  poor  catchment  management,  uncon- 
trolled effluent  disposal  and  widespread  dredging 
is  suggested  as  the  cause  for  these  earlier  unquali- 
fied losses.  Over  the  same  period  (1930-1987),  Z. 
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capricorni  was  found  to  have  undergone  cyclical 
fluctuations  in  the  area  throughout  the  Bay,  and 
colonized  many  sites  that  were  previously  vegetat- 
ed with  Posidonia.  (Author's  abstract) 
W90-11779 


EELGRASS  CONDITION  AND  TURBIDITY  IN 
THE  DUTCH  WADDEN  SEA. 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

W.  B.  J.  T.  Giesen,  M.  M.  van  Katwijk,  and  C.  den 

Hartog. 

Aquatic  Botany  AQBODS,  Vol.  37,  No.  1,  p  71-85, 

June  1990.  2  fig,  3  tab,  55  ref. 

Descriptors:  'Aquatic  vegetation,  'Ecosystems, 
'Eelgrass,  'Eutrophication,  'The  Netherlands, 
'Turbidity,  'Wadden  Sea,  Dredging,  Population 
dynamics,  Water  quality. 

Populations  of  eelgrass  (Zostera  marina  L.  )  in  the 
Dutch  Wadden  Sea  have  witnessed  two  major 
phases  of  decline  in  this  century.  The  first  was  the 
total  disappearance  of  sublittoral  beds  during  the 
wasting  disease  epidemic  of  the  early  1930s  and 
their  failure  to  recover.  The  second  was  the  gradu- 
al disappearance  of  the  littoral  eelgrass  after  the 
1960s.  Both  the  lack  of  recovery  of  the  sublittoral 
beds  and  the  disappearance  of  the  littoral  popula- 
tion may  have  been  effected  by  changes  in  turbidi- 
ty. This  increasing  turbidity  can  be  linked  with  the 
progressively  increasing  eutrophication  as  well  as 
deposit  extracting  and  dredging  activities.  (Au- 
thor's abstract) 
W90- 11780 


COASTAL  AND  MARINE  ENVIRONMENTAL 
STRESS  IN  THE  ST.  VINCENT  GRENADINES. 

Council  for  the  Protection  of  Rural  England,  Ley- 
land. 

For  primary  bibliographic  entry  see  Field  4C. 
W90-11819 


THREATS  TO  BEACH  RESOURCES  AND 
PARK  BOUNDARIES  CAUSED  BY  SHORE- 
LINE MIGRATION  IN  AN  URBAN  ESTUA- 
RINE  PARK. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Center  for  Coastal  and  Environmental  Studies. 

K.  F.  Nordstrom,  N.  L.  Jackson,  and  J.  P. 

Tiefenbacher. 

Environmental  Management  EMNGDC,  Vol.  14, 

No.  2,  p  195-202,  March/ April  1990.  4  fig,  1  tab,  21 

ref. 

Descriptors:  'Beach  erosion,  'Coastal  zone  man- 
agement, 'Estuarine  environment,  'New  York, 
Boundaries,  Parks,  Urban  areas. 

An  evaluation  of  coastal  processes,  shoreline  ero- 
sion and  shore  management  options  for  Conference 
House  Park,  Staten  Island  New  York  reveals  the 
problems  associated  with  lack  of  congruence  be- 
tween jurisdictional  boundaries  and  boundaries  re- 
quired for  maintenance  of  beaches  and  shorefront 
park  land.  Rates  of  shoreline  change  are  high  de- 
spite low  wave  energies  because  bay  beaches  con- 
tain small  amounts  of  sand.  The  park  is  so  narrow 
in  places  that  the  shoreline  will  soon  move  out  of 
park  boundaries.  This  condition  will  eliminate  nat- 
ural beach  resources,  restrict  access  and  create 
political  and  administrative  problems.  Management 
strategies  include  revetment  construction,  beach 
nourishment  and  acquisition  of  additional  land.  Ob- 
taining the  maximum  length  of  shorefront  to  create 
a  park  may  be  less  cost  effective  in  maintaining 
natural  beach  resources  than  obtain  a  shorter  front- 
age and  more  compact  shape  that  allows  for  shore- 
line movement.  The  problems  of  managing  eroding 
shorelines  in  urban  estuaries  are  acute  because 
space  is  lacking,  the  cost  of  land  is  high,  and  the 
critical  nature  of  shoreline  erosion  is  disguised  by 
low  wave  energies  and  lack  of  daily  beach  change. 
(Author's  abstract) 
W90-11822 
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INVENTORY  OF  WETLAND  IMPOUND- 
MENTS IN  THE  COASTAL  ZONE  OF  LOUISI- 
ANA, USA:  HISTORICAL  TRENDS. 

Texas  Univ.  at  Austin.  Div.  of  Biological  Sciences. 
R.  H.  Day,  R.  K.  Holz,  and  J.  W.  Day. 
Environmental  Management  EMNGDC,  Vol.  14, 
No.  2,  p  229-240,  March/ April  1990.  8  fig,  1  tab,  24 
ref. 

Descriptors:  'Coastal  rone  management,  'Im- 
poundments, 'Louisiana,  'Wetland  impoundments, 
'Wetlands,  Remote  sensing. 

This  inventory  consisted  of  370,658  ha  within  the 
coastal  zone  that  had  been  intentionally  impounded 
before  1985.  This  area  is  equal  to  about  30%  of  the 
total  wetland  area  in  the  coastal  zone.  Of  that  total 
area,  approximately  12%  (43,000)  is  no  longer  im- 
pounded (i.e.,  failed  impoundments;  levees  no 
longer  exist  or  only  remnants  remain).  Of  the 
328,000  ha  still  impounded,  about  65%  (214,000  ha) 
is  developed  (agriculture,  aquaculture,  urban  and 
industrial  development  and  contained  spoil).  The 
remaining  35%  (114,000  ha)  of  impoundments  are 
in  an  undeveloped  state  (wetland  or  open  water 
habitat).  In  December  1985,  approximately  50% 
(78,000  ha)  of  the  undeveloped  and  failed  im- 
poundments were  open-water  habitat.  This  inven- 
tory will  allow  researchers  to  monitor  future 
change  in  land-water  ratios  that  occur  within  im- 
pounded wetlands  and  thus  to  assess  the  utility  of 
coastal  wetland  management  using  impoundments. 
(Author's  abstract) 
W90- 11824 


GLOBAL  ASPECTS  OF  MARINE  POLLUTION 
POLICY-THE  NEED  FOR  A  NEW  INTERNA- 
TIONAL CONVENTION. 

California  Univ.,  Santa  Cruz.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-11826 


MEASURING  THE  BENEFITS  OF  IMPROVE- 
MENTS IN  WATER  QUALITY:  THE  CHESA- 
PEAKE BAY. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
For  primary   bibliographic   entry  see   Field   5G. 
W90- 11829 


SETTING  THE  AGENDA  FOR  ESTUARINE 
WATER  QUALITY  MANAGEMENT:  LESSONS 
FROM  PUGET  SOUND. 

Washington  Univ.,  Seattle.  Inst,  for  Marine  Stud- 
ies. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 11831 


INFLUENCE  OF  LIGHT  INTENSITY  AND 
PHOTOADAPTATION  ON  THE  TOXICITY  OF 
PCB  TO  A  MARINE  DIATOM. 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11852 


SEDIMENT,  PARAMETERS  AND  DISTRIBU- 
TION OF  METALS  IN  FINE  SEDIMENTS  OF 
THE  LOIRE  ESTUARY. 

Nantes  Univ.  (France).  Lab.  de  Toxicologic 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11870 


SOME  PHYSICO-CHEMICAL  AND  BIOLOGI- 
CAL PHENOMENA  IN  THE  SALINITY  GRA- 
DIENT. 

Akademiya  Nauk  SSSR,  Leningrad.  Zoologiches- 

kii  Inst. 

V.  V.  Khlebovich. 

Limnologica  LMNOA8,  Vol.  20,  No.   1,  p  5-8, 

April  1990.  5  fig,  35  ref. 

Descriptors:  'Ecology,  'Estuarine  environment, 
•Saline-freshwater  interfaces,  Critical  salinity,  Spe- 
cies composition. 

In  bodies  of  water  with  smooth  salinity  gradients 
the  change  of  faunal  composition  from  sea  water  to 


freshwater  or  vice  versa  is  not  a  gradual  process 
but  occurs  in  a  rather  narrow  zone  of  critical 
salinity  (horohalinicum  by  the  later  authors).  This 
zone  is  also  the  place  of  mass  death  of  sea  and 
freshwater  forms  both  in  estuaries  and  in  the  labo- 
ratory, the  limit  of  life  activity  of  isolated  cells  and 
tissues  as  well  as  of  forms  devoid  of  osmotic  regu- 
lation. This  limit  in  the  millions  of  years  of  organic 
evolution  was  not  overcome  by  many  taxa  which 
are  represented  at  present  exclusively  by  the 
marine  forms  (Radiolaria,  Anthozoa,  Echinoder- 
mata,  Ascidia,  etc.).  Absorption  of  dissolved  or- 
ganic matter  by  the  organisms  depends  on  salinity 
and  usually  stops  below  5  ppt;  thus  the  problem  of 
absorption  of  dissolved  organic  substances  by  inte- 
guments for  nutrition  is  rather  a  problem  of  marine 
hydrobiology  and  not  fresh-water  hydrobiology. 
At  the  critical  salinity  a  more  or  less  sharp  change 
of  many  physico-chemical  characteristics  is  ob- 
served; i.e.,  a  change  in  the  ions  ratio  (rapic 
factor),  a  change  of  charge  on  the  particles  of 
suspension,  and  a  change  of  sedimentation  param- 
eters. The  nonlinear  change  of  biological  processes 
at  the  salinity  gradient  seems  to  be  historically 
predetermined  by  an  adequately  nonlinear  change 
in  physico-chemical  properties  of  natural  waters. 
(Author's  abstract) 
W90-11879 


ACTUALISTIC  MODEL  OF  MUD  DEPOSI- 
TION AND  DIAGENESIS  FOR  THE  WESTERN 
BALTIC  SEA. 

Ernst-Moritz-Arndt    Univ.,    Greifswald    (German 
D.R.).  Sektion  Geologische  Wissenschaften. 
R.  O.  Niedermeyer,  and  D.  Lange. 
Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  9-14, 
April  1990.  3  fig,  1  tab,  25  ref. 

Descriptors:  'Baltic  Sea,  'Deposition,  'Diagenesis, 
•Marine  sediments,  'Model  studies,  'Sedimenta- 
tion, 'Sedimentology. 

A  complex  study  was  made  on  the  deposition  and 
diagenesis  of  modern  Baltic  Sea  mud.  The  Baltic 
Sea  is  an  intracontinental  brackish  water  sea  which 
has  a  geological  history  only  of  a  few  millennia,  a 
limited  water  exchange  capacity  with  the  world 
ocean,  strong  thermohaline  water  stratification, 
high  biological  productivity,  and  large  river  water 
input.  This  presents  favorable  conditions  for  stud- 
ies on  modern  sedimentation  processes  from  an 
actualistic  point  of  view.  Using  a  characteristic 
type  of  Baltic  sediments  (mud/Schlick)  which  con- 
tains high  amounts  of  organic  matter,  an  attempt 
was  made  to  establish  a  depositional  and  diagenetic 
model  of  the  western  area  of  the  Baltic  Sea  which 
is  part  of  the  East  Germany  continental  shelf. 
There  are  several  similarities  to  models  of  the 
formation  of  organic  carbon-rich  sediments.  Con- 
sidering these  criteria,  the  western  Baltic  Sea  can 
be  described  as  a  productivity  type  with  regard  to 
the  formation  of  organic  carbon-rich  sediments, 
whereas  transitions  to  slightly  stagnant  conditions 
in  the  Arkona  Basin  may  modify  this  productivity 
model.  There  are  nearly  the  same  rates  of  primary 
organic  production  calculated  for  both  basins  (164 
and  1 54  g  C/sq  m/yr).  Moreover,  the  investigated 
mud  sediments  are  in  good  agreement  with  the 
diagenetic  zones  1  (oxidation)  and  2  (sulfate  reduc- 
tion) which  have  been  previously  established.  Ac- 
cording to  this  diagenetic  model  the  mud-deposit- 
ing environment  of  the  western  Baltic  Sea  can  be 
an  actualistic  example  both  for  the  formation  of 
organic  carbon-rich  sediments  and  for  aspects  of 
black  shale  formation.  (Author's  abstract) 
W90- 11880 


METAL  DISTRIBUTION  IN  SEDIMENTS  OF 
THE  BALTIC  SEA. 

Akademie  der  Wissenschaften  der  DDR,  Rostock- 
Warnemuende.  Inst,  fuer  Meereskunde. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11881 


VARIATIONS  OF  SOME  CHEMICAL  CRITE- 
RIA IN  THE  UNTERWARNOW,  AN  ESTUARY 
OF  THE  WESTERN  BALTIC  SEA  IN  1977-1986. 

Wasserwirtschaftsdirektion       Kueste,       Stralsund 

(German  D.R.). 

For  primary  bibliographic  entry  see  Field  5B. 


W90- 11882 


ECOLOGICAL  INVESTIGATIONS  IN  THE  Of 
SHORE  PELAGIC  ZONE  NEAR  WARN1 
MUNDE  FROM  MARCH  1985  TO  MARC] 
1986. 

Akademie  der  Wissenschaften  der  DDR,  Rostocl 

Warnemuende.  Inst,  fuer  Meereskunde. 

W.  Kaiser,  A.  Irmisch,  D.  Nehring,  F.  Georgi,  an 

G.  Breuel. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  33-3 

April  1990.  3  fig,  37  ref. 

Descriptors:  'Baltic  Sea,  'Coastal  waters,  'Ecol 
gy,  'Eutrophication,  'Marine  biology,  'Nearsho 
processes,  'Seasonal  variation,  Chlorophyll,  Nut: 
ents,  Oceanography,  Seston,  Temperature,  Van 
tion. 

From  March  1985  to  March  1986,  ecological  inve 
tigations  were  carried  out  in  the  pelagic  zone  ne 
Warnemunde  with  the  aim  of  analyzing  the  annu 
variation  in  some  oceanological  parameters  a: 
ascertaining  the  productivity  and  eutrophication 
this  region.  All  parameters  showed  seasonal  va 
ations  which  were  most  pronounced  in  the  case 
temperature,  the  biological  parameters  and  para: 
eters  affected  directly  by  these  two.  Seasonal  va 
ations  in  seston  content  were  distinct,  but  1( 
pronounced  than  those  in  other  parameters  owi 
the  large  proportion  of  abioseston.  Short  term  va 
ations  with  a  duration  of  only  a  few  days  we 
slight  in  the  case  of  temperature  but  consideral 
for  all  other  parameters.  The  relationships  betwe 
the  biological  and  chemical  parameters  were  cloi 
than  those  between  the  meteorological/hydrolo 
cal  and  chemical/biological  parameters.  T 
degree  to  which  ecological  conditions  were  inf 
enced  by  the  Warnow  River  could  not  be  asc 
tained.  Comparison  of  chlorophyll  and  seston  d: 
with  corresponding  data  from  the  Arkona  Sea  a 
Lubeck  Bay  shows  that  the  sea  area  off  Wan 
munde  can  be  regarded  as  part  of  Mecklenbi 
Bay  that  is  only  slightly  eutrophic,  if  at  all,  owi 
to  the  unrestricted  exchange  of  water  in  this  op 
sea  area.  (Marks-PTT) 
W90-11883 


CHARACTERISTICS  OF  PHYTOPLANKT( 
IN  BRACKISH  WATERS  OF  DIFFERE] 
TROPHIC  LEVELS. 

Rostock  Univ.  (German  DR.).  Dept.  of  Biolo, 
N.  Wasmund. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  47- 
April  1990.  5  fig,  1  tab,  9  ref. 

Descriptors:  'Baltic  Sea,  'Estuaries,  'Phytopla 
ton,  'Population  dynamics,  'Trophic  level,  I 
mary  productivity,  Succession. 

Investigations  on  phytoplankton  have  been  carr 
out  in  the  waters  of  the  Baltic  Sea  south  of 
Darss-Zingst  Peninsula.  These  consist  of  a  chair 
several  water  bodies  (boddens),  differing  in  tl 
trophic  level.  Annual  phytoplankton  product 
and  a  mean  biovolume  of  100-200  g  C/sq  m  anc 
100  cu  mm  per  L  respectively  were  found  for 
mesotrophic  level,  of  200-400  g  C/sq  m  and  1C 
cu  mm/L  for  the  eutrophic  level,  and  of  400-60 
C/sq  m  and  20-35  cu  mm/L  for  the  polytrop 
level.  Since  the  water  becomes  more  turbid  as 
trophic  level  increases  (for  instance,  in  polytrop 
waters  the  top  meter  of  the  water  column  accoi 
for  85-95%  of  plankton  primary  production), 
higher  the  trophic  level,  the  smaller  is  the  cor 
bution  of  the  phytobenthos  to  the  total  prim 
production.  It  is  difficult  to  assign  specific  ind 
tor  species  to  different  trophic  levels  because 
relatively  slight  differences  in  species  composil 
are  masked  by  the  much  greater  seasonal 
annual  variation.  (Author's  abstract) 
W90-11885 


SECONDARY  PRODUCTION  OF  CALANOI 
(COPEPODA,  CRUSTACEA)  IN  BRACK1 
WATERS. 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biolc 
R.  Heerkloss,  U.  Brenning,  and  M.  Ring. 
Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  65 
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April  1990.  6  fig,  1  tab,  12  ref. 

Descriptors:  'Aquatic  productivity,  'Baltic  Sea, 
•Bays,  'Brackish  water,  *Copepods,  'Estuaries, 
•Primary  productivity,  'Secondary  productivity, 
•Zooplankton,  Crustaceans,  Fisheries,  Neritic  en- 
vironment. 

Calanoid  copepods  are  an  important  component  of 
the  coastal  zooplankton  of  the  southern  Baltic  Sea. 
Monitoring  data  from  different  stations  on  the  East 
German  coast  show  that  they  dominate  during 
spring  and  early  summer.  Because  of  their  impor- 
tance as  a  food  source  for  fish  larvae,  their  produc- 
tion is  of  interest  in  connection  with  fisheries.  In 
shallow  brackish  waters  of  the  Darss-Zingst  estu- 
ary and  Greifswald  Bay  of  the  Baltic  Sea,  calan- 
oids  of  the  genus  Eurytemora  and  Acartia  are  the 
main  components  of  the  zooplankton.  Biomass  and 
production  data  are  presented  for  the  two  waters 
differing  in  productivity.  To  estimate  secondary 
production,  two  methods  (a  volumetric  and  a 
tracer  method)  were  used  and  compared.  The 
annual  calanoid  production  in  neritic  and  estuarine 
waters  does  not  exceed  1  g  C/sq  m/year.  The 
results  for  Greifswald  Bay  thus  seem  to  be  within 
the  range  of  neritic  productivity.  In  contrast,  the 
high  production  values  obtained  for  the  Darss- 
Zingst  estuary  lie  outside  of  the  normal  range  and 
are  only  comparable  to  calanoid  production  in 
some  highly  productive  lakes.  Therefore,  semi- 
enclosed  estuaries  with  only  a  narrow  connection 
to  the  open  sea  are  probably  more  similar  to  lakes 
in  terms  of  calanoid  production.  Despite  their  shal- 
lowness and  low  food  chain  efficiency,  their  poten- 
tial for  secondary  production  is  considerable.  (Au- 
thor's abstract) 
W90- 11887 


SEASONAL  VARIATIONS  OF  THE  BIOMASS 
OF  COPEPODA  AND  ROTATORIA:  PERMA- 
NENT COMPONENTS  OF  THE  ZOOPLANK- 
TON IN  THE  VISTULA  LAGOON. 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Dept.  of  Sanitary  Hydrobiology. 
B.  Adamkiewicz-Chojnacka,  and  Z.  Rozanska. 
Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  71-73, 
April  1990.  3  fig,  20  ref. 

Descriptors:  'Aquatic  productivity,  'Biomass, 
•Estuaries,  'Seasonal  variation,  'Variability,  'Vis- 
tula Lagoon,  'Zooplankton,  Copepods,  Rotatoria. 

Zooplankton  biomass  in  the  Vistula  Lagoon  con- 
sists mostly  of  Copepoda  and  Rotatoria  with  Cla- 
docera  appearing  periodically.  Since  Cladocera  are 
characterized  by  considerable  variability  in  bio- 
mass and  numbers  across  the  years,  the  seasonal 
variation  of  Copepoda  and  Rotatoria  is  the  focus  of 
this  paper.  These  two  zooplankters  are  present 
throughout  the  year  and  represent  the  basic  pro- 
ducers in  the  lagoon,  thus  determining  its  fishery 
productivity.  The  samples  were  collected  in  1975, 
1977,  1978,  and  1985  with  a  5-L  Ruttner  sampler. 
Weight  standards  for  the  rotifers  were  determined 
by  measuring  the  length  and  breadth  of  the  orga- 
nisms and  comparing  the  results  with  literature 
data  or  using  the  formulas  of  Ruttner-Kolisko 
(1972).  Weight  standards  for  Copepoda  were  de- 
termined from  Cislenko's  nomograms  (1968).  Two 
peaks  of  the  zooplankton  biomass  were  observed  in 
May  and  August.  The  lowest  zooplankton  bio- 
masses  were  recorded  in  February  and  July.  Sea- 
sonal variations  of  the  zooplankton  biomass  corre- 
sponded to  the  variations  in  Copepoda  biomass.  In 
addition,  a  significant  proportion  of  Rotatoria  was 
observed  in  the  zooplankton  in  July.  Higher  levels 
of  Rotatoria  were  also  found  in  May.  (Author's 
abstract) 
W90-11888 


BIOMASS  AND  ABUNDANCE  OF  THE  ZOO- 
PLANKTON FROM  THE  GULF  OF  GDANSK. 

Gdansk  Univ.  (Poland).  Inst,  of  Oceanography. 
K.  Wiktor. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  75-78, 
April  1990.  4  fig,  5  ref. 

Descriptors:  'Baltic  Sea,  'Biomass,  'Gulf  of 
Gdansk,  'Primary  productivity,  'Species  composi- 
tion, 'Zooplankton,  Bays,  Cladocera,  Copepodes, 
Rotaria. 


Investigations  covered  zooplankton  distribution 
and  composition  in  the  coastal  waters  of  the  Gulf 
of  Gdansk.  The  biomass  and  abundance  were  com- 
pared on  the  basis  of  mean  data  for  the  period 
between  May  and  October  1981.  Materials  were 
collected  with  an  Apstein  net  (mesh  size  no.  25). 
The  samples  were  taken  vertically  once  a  month 
from  stations  at  depths  of  5,  10  20,  and  35  m, 
located  at  four  profiles.  The  standard  weight  of 
individuals  according  to  the  BMB  Recommenda- 
tions of  Working  Group  14  (1985)  was  used  for 
biomass  calculations.  An  exception  to  this  rule  was 
the  biomass  of  Rotatoria,  which  was  calculated 
according  to  the  previous  standards.  The  zoo- 
plankton in  the  study  area  is  composed  of  Cope- 
poda, Cladocera,  velliger  of  Mollusca,  and  Appen- 
dicularia.  Copepoda  have  the  highest  biomass 
(59.5%)  but  Rotatoria  are  the  most  numerous 
(59.7%).  It  was  found  that  the  biomass  increases 
with  depth.  The  horizontal  distribution  of  biomass 
is  similar  to  the  abundance  distribution:  the  highest 
values  are  found  in  the  middle  of  the  study  area. 
(Author's  abstract) 
W90- 11889 


DYNAMICS  OF  MEIOBENTHIC  COMMUNI- 
TIES IN  A  EUTROPHIC  AND  POLLUTED  ES- 
TUARY. 

Akademia  Rolnicza  w  Szczecinie  (Poland).  Inst,  of 

Fisheries,   Oceanography   and   Protection  of  the 

Sea. 

T.  Radziejewska,  and  I.  Drzycimski. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  83-88, 

April  1990.  4  fig,  2  tab,  13  ref. 

Descriptors:  'Ecosystems,  'Estuarine  environ- 
ment, 'Eutrophication,  'Population  density, 
'Water  pollution  effects,  Baltic  Sea,  Biochemical 
oxygen  demand,  Copepods,  Lagoons,  Salinity, 
Szczecin  Lagoon. 

Seasonal  phenomena  were  studied  in  meiobenthic 
communities  sampled  in  1985-1986  at  seven  stations 
in  the  Szczecin  Lagoon,  a  eutrophic  and  polluted 
link  of  the  Odra  River  estuarine  system.  Both  the 
abundance  and  composition  of  meiobenthos  fluctu- 
ated widely  at  each  station;  no  stable  pattern  of 
changes  being  detected.  Changes  in  the  total  meio- 
benthos density  as  well  as  in  densities  of  nema- 
todes, ostracods,  and  harpacticoid  copepods  did, 
however,  correlate  with  changes  in  bottom  water 
salinity.  Furthermore,  ostracod  densities  correlated 
inversely  with  BOD5  in  bottom  water,  while  har- 
pacticoid abundances  correlated  directly  with 
oxygen  content.  The  harpacticoid  copepod  sub- 
community,  consisting  of  a  total  of  10  species 
recorded  in  the  lagoon  over  the  two  years  of 
study,  showed  signs  of  both  seasonal  succession 
and  characteristic  spatial  distribution.  Two  brack- 
ish water  species,  Halectinosoma  curticorne  and 
Microarthridion  littorale,  were  the  subcommunity 
dominants  along  the  temporal  and  spatial  axes.  The 
overall  distribution  of  harpacticoid  copepods  in  the 
lagoon  reflected  the  salinity  and  pollution  gradi- 
ents. (Author's  abstract) 
W90-11891 


RESULTS  OF  ECOLOGICAL  ENCLOSURE  EX- 
PERIMENTS WITH  PELAGIC  COMMUNITIES 
OF  THE  ARKONA  SEA  (BALTIC  SEA). 
Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
S.  Schulz,  G.  Breuel,  and  A.  Irmisch. 
Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  89-94, 
April  1990.  4  fig,  1  tab,  16  ref. 

Descriptors:  'Baltic  Sea,  'Ecology,  'Marine  biol- 
ogy, 'Phytoplankton,  'Primary  productivity, 
Grazing,  Nutrients,  Zooplankton. 

The  study  of  ecological  processes  running  small 
scales  in  time  and  space  are  hard  to  investigate 
using  the  normal  oceanographical  measuring  strat- 
egies. As  such  microcosm  experiments  are  used  to 
examine  the  small  changes.  In  a  series  of  such 
experiments  the  response  of  the  phytoplankton 
community  to  nutrient  changes  and  mesozooplank- 
ton  grazing  pressures  are  examined.  In  spring, 
summer,  and  autumn  enclosure  experiments  have 
been  carried  out  in  the  central  part  of  the  Arkona 
Sea.  The  natural  surface  water  was  enriched  with 


nutrients  up  to  the  winter  level  and  changes  of  the 
community  structure  (addition  and  removal  of  zoo- 
plankton) were  conducted.  In  spring  and  summer 
the  phytoplankton  responded  on  the  addition  with 
a  rapid  uptake  of  nutrients  and  an  increase  in 
primary  production  and  biomass.  In  autumn  the 
uptake  of  nutrients  was  also  quick,  the  productivity 
however  did  not  answer,  and  a  clear  increase  of 
the  biomass  was  only  in  diatoms  visible.  The  addi- 
tion of  zooplankton  influenced  the  productivity  of 
the  phytoplankton  only  under  summer  conditions 
whereas  in  spring  and  autumn  the  effects  were 
negligible.  As  a  conclusion  the  attempt  is  made  to 
apply  some  of  the  results  to  possible  consequences 
for  the  pelagic  system  of  the  Baltic  Sea.  (Author's 
abstract) 
W90- 11892 


CARBON  FLUX  DYNAMICS  IN  A  SHALLOW 
EUTROPHIC  ESTUARY. 

Rostock  Univ.  (German  DR.).  Dept.  of  Biology. 
U.  Schiewer,  H.  Arndt,  G.  Jost,  R.  Heerkloss,  and 
N.  Wasmund. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  95-100, 
April  1990.  3  fig,  3  tab,  26  ref. 

Descriptors:  'Baltic  Sea,  'Carbon,  'Ecosystems, 
•Environmental  control,  'Estuarine  environment, 
•Eutrophication,  *Seasonal  variation,  'Species 
composition,  Light,  Temperature. 

Joint  enclosure  experiments  were  performed  in 
Kirr  Buncht,  a  shallow  eutrophic  bay  in  the  Darss- 
Zingst  estuary.  The  pelagic  community  played  a 
major  role  in  the  main  carbon  flux  of  this  ecosys- 
tem. Despite  constant  changes,  various  states  of 
dynamic  equilibrium  were  identified  which  were 
related  to  nutrient  loadings  and  seasonal  periodici- 
ty. The  results  presented  refer  to  the  (N  +  P) 
loaded  enclosure  from  the  1st  to  2nd  and  from  the 
5th  to  6th  week  of  the  experiment.  Although  the 
carbon  pools  and  fluxes  in  the  phytoplankton  com- 
partment were  identical  during  both  periods  of 
investigation,  the  carbon  pools,  carbon  fluxes  and 
population  structures  of  the  heterotrophic  com- 
partments varied.  The  variations  were  not  gov- 
erned by  nutrient  availability  for  phytoplankton 
because  neither  P  nor  N  was  a  limiting  factor. 
Temperature  and  light  were  the  obvious  factors 
causing  seasonal  changes.  The  stability  of  the  eco- 
system was  maintained  through  changes  in  fluxes; 
changes  in  biomass  played  a  relatively  minor  role. 
The  bacterial  compartment  was  characterized  by 
stable  numbers  of  individuals  and  carbon  pool,  but 
flux  rates  in  this  compartment  varied  considerably. 
Considerable  variability  in  carbon  pool  sizes  and 
flux  rates  were  characteristics  of  the  ciliates  and 
rotifers.  Crustaceans  were  of  minor  importance. 
The  ciliates  evidently  play  an  important  role. 
Structure  and  function  were  closely  related.  The 
functional  redundancy  was  anchored  largely  in  the 
species  composition  of  the  biotic  components.  (See 
also  W90-11894)  (Marks-PTT) 
W90-11893 


IMPORTANCE  OF  PELAGIC  AND  BENTHIC 
MICROFAUNA  IN  A  SHALLOW  WATER 
COMMUNITY  OF  THE  DARSS-ZINGST  ESTU- 
ARY, SOUTHERN  BALTIC,  DURING  MESO- 
COSM  EXPERIMENTS. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
H.  Arndt,  U.  Schiewer,  G.  Jost,  N.  Wasmund,  and 
T.  Walter. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  101-106, 
April  1990.  4  fig,  24  ref. 

Descriptors:  'Baltic  Sea,  'Ecosystems,  'Estuarine 
environment,  Ciliata,  Microfauna,  Zooplankton. 

During  enclosure  experiments  (3.1  sq  m)  in  the 
shallow  coastal  waters  south  of  the  Darss-Zingst  in 
June  1985  and  July  1986,  the  impact  of  nutrient 
loading  (P,  N)  on  ecosystem  structure  and  func- 
tioning was  studied.  As  a  part  of  these  studies,  the 
relative  importance  of  protozoans,  (especially  cili- 
ates) and  micrometazoans  (especially  small  rotifers) 
in  the  pelagic  as  well  as  in  the  benthic  habitat  was 
investigated  by  estimation  of  their  biomass  and 
calculation  of  their  activity  using  specific  metabol- 
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ic  rates  from  literature.  The  results  showed  that 
zooplankton  which  passes  through  commonly  used 
plankton  nets  (56  micron  mesh  size)  was  the  most 
active  part  of  the  whole  animal  community  during 
the  investigation  period.  In  benthic  habitat  (muddy 
sand)  microzoans  were  of  minor  importance  com- 
pared to  microzoobenthos.  Although  the  investiga- 
tion site  was  very  shallow  (0.5-0.7  m  depth)  there 
was  a  clear  difference  in  species  composition  of 
pelagic  and  benthic  fauna.  Apart  from  the  domi- 
nance of  different  species  in  different  enclosures 
nutrient  loading  had  no  considerable  influence  on 
total  animal  biomass.  This  points  to  the  stability  of 
the  ecosystem.  Pelagic  ciliates  were  the  metaboli- 
cally  most  active  faunal  component  of  the  investi- 
gated eutrophic  waters.  Their  dynamics  were  char- 
acterized by  short-term  succession  of  species  (in  a 
few  days)  and  by  the  co-occurrence  of  different 
functional  groups  like  algivores,  bacterivores,  and 
omnivorous  predators,  the  results  underline  the 
demand  for  more  protozoological  studies  to  ex- 
plain ecosystem  functioning  in  estuaries.  (See  also 
W90-11893)  (Author's  abstract) 
W90-11894 


SOME  ASPECTS  OF  MICROBIOLOGY  OF 
THE  GULF  OF  FINLAND. 

Tartu  State  Univ.  (USSR). 

K.  Kunnis,  and  A.  Saava. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  127-129, 

April  1990.  2  fig,  1  tab,  10  ref. 

Descriptors:  *Bacterial  analysis,  *Baltic  Sea,  'He- 
terotrophic bacteria,  *Marine  bacteria,  'Nutrient 
requirements,  'Vertical  distribution,  Fluctuations, 
Gulf  of  Finland,  Temperature  effects. 

The  vertical  distribution  and  short  term  fluctua- 
tions of  both  the  total  bacterial  number  and  hetero- 
trophic bacteria  were  studied  at  the  entrance  to  the 
Gulf  of  Finland  over  two  periods  in  summer  1986. 
During  the  investigation  periods  the  distinct 
changes  in  the  bacterial  numbers  were  observed, 
especially  in  the  surface  water  layers;  at  the  same 
time  the  fluctuations  in  water  temperature  and 
salinity  were  slight.  The  highest  bacterial  counts 
were  found  in  the  surface  water,  with  maximum 
values  above  the  thermocline.  The  bacterial 
number  strongly  decreased  in  the  cold  water 
below  the  thermocline.  The  organic  matter  con- 
tent, the  content  of  phytoplankton  and  the  water 
temperature  may  be  the  main  factors  controlling 
the  abundance  and  distribution  of  sea  water.  The 
comparison  of  ZoBell  medium  2216E  with  Soviet 
standard  nutrient  agar  medium  plate  counts  re- 
vealed some  significant  differences,  which  may 
obviously  be  caused  by  the  fact  that  different  types 
of  heterotrophic  bacterial  have  different  nutrient 
requirements.  (Marks-PTT) 
W90-11897 


METHANOGENESIS  IN  DIFFERENT  PARTS 
OF  A  BRACKISH  WATER  ECOSYSTEM. 

Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 

J.  Heyer,  U.  Berger,  and  R.  Suckow. 
Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  135-139, 
April  1990.  2  fig,  9  tab,  11  ref. 

Descriptors:  'Bacterial  physiology,  'Brackish 
water,  'Coastal  waters,  'Decomposing  organic 
matter,  'Eutrophication,  'Methanogenesis,  Baltic 
Sea,  Competition,  Sulfur  bacteria. 

The  ecological  importance  of  anaerobic  decompo- 
sition is  growing  in  the  coastal  ares  of  the  Baltic 
Sea  because  of  the  increasing  eutrophication.  The 
quantification  of  methanogenesis  and  its  relation- 
ship to  sulfate  reduction  in  sediments  of  the  shal- 
low water  area  between  the  islands  of  Rugen  and 
Hiddensee  in  the  southern  Baltic  Sea  was  investi- 
gated. Methane  production  rates  differ  greatly  be- 
tween the  sediments  of  the  open  water  area  (23-84 
micromol  CH4/sq  m/hr)  and  those  in  a  creek  and 
basins  (787-4618  micromol  CH4/sq  m/hr)  because 
of  the  different  availabilities  of  organic  matter.  The 
substrate  limitation  of  methanogenesis  was  demon- 
strated by  the  increase  in  methane  production  in 
sediment  slurries  after  addition  of  methane  precur- 
sors and  complex  organic  substances  (algal  matter). 


In  the  presence  of  high  sulfate  concentrations, 
methanogenesis  is  low  because  the  methanogenic 
bacteria  are  outcompeted  by  sulfate  reducing  bac- 
teria for  the  limited  substrates  acetate  and  hydro- 
gen and  carbon  dioxide.  The  competition  was 
eliminated  by  inhibition  of  sulfate  reducing  bacte- 
ria, by  low  sulfate  concentrations,  and  by  an  excess 
of  organic  matter.  Methanogenesis  was  calculated 
to  account  for  1.5-67%  of  mineralization.  (Au- 
thor's abstract) 
W90- 11899 


DISTRIBUTION  AND  ACTIVITY  OF  METH- 
ANOTROPHIC  BACTERIA  IN  A  BRACKISH 
WATER  ECOSYSTEM. 

Akademie   der   Wissenschaften   der   DDR,   Jena. 

Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 

telle  Therapie. 

U.  Berger,  and  J.  Heyer. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  141-144, 

April  1990.  1  fig,  1 1  tab,  and  9  ref. 

Descriptors:  'Bacterial  physiology,  'Baltic  Sea, 
'Brackish  water,  'Coastal  waters,  'Ecology, 
'Methane  bacteria,  Distribution,  Seas. 

The  ecology  of  methanotrophic  bacteria  was  ex- 
amined in  the  shallow  brackish  water  ecosystem 
between  the  islands  of  Rugen  and  Hiddensee  in 
order  to  investigate  the  methane  cycle  kinetics  in 
the  shore  region  of  the  Baltic  Sea.  Methanotrophic 
bacteria  were  found  widely  distributed  in  the 
water  and  sediment  of  the  habitat,  with  the  highest 
numbers  in  organic  rich  sediments  (1700-120,000 
cells/g).  The  upper  sediment  layer  (0-1  cm)  was 
found  to  be  the  main  zone  of  methanotrophic 
activity.  The  oxidation  rates  were  controlled  by 
the  methane  concentration  according  to  Michaelis- 
Menten  kinetics.  The  measured  potential  rates  per- 
mitted the  calculation  of  in  situ  activities  for  the 
actual  methane  concentrations  in  the  environment 
(4.8-546  micromol/sq  m/h).  The  resulting  oxygen 
demand  was  estimated.  Between  2  and  68%  of  the 
produced  methane  were  recycled  by  oxidation. 
(Author's  abstract) 
W90- 11900 


DENITRIFICATION  IN  SEDIMENTS  OF 
NORTH  RUGIAN  ESTUARIES,  PRELIMI- 
NARY COMMUNICATION. 

Ernst-Moritz-Arndt    Univ.,    Greifswald    (German 

D.R.).  Sektion  Biologie. 

S.  Dahlke. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  145-148, 

April  1990.  3  fig,  1  tab,  15  ref. 

Descriptors:  'Denitrification,  'Estuarine  sedi- 
ments, 'Seasonal  variation,  'Sediment  analysis, 
Baltic  Sea. 

The  acetylene  block  technique  was  used  to  assay 
denitrification  in  undisturbed  cores  of  sediments 
obtained  from  various  parts  of  a  backwater  chain. 
The  method  includes  preconcentration  of  the  pro- 
duced nitrous  oxide  for  estimating  in  situ  denitrifi- 
cation which  permits  the  use  of  gas  chromatogra- 
phy with  a  lower  order  of  sensitivity  than  being  in 
general  use.  The  first  measurements  were  carried 
out  in  one-year-long  study.  It  was  found  that  an 
annual  periodicity  of  denitrification  existed.  The 
main  factors  restricting  denitrification  are  that  in 
winter,  low  temperatures  confine  denitrification. 
This  state  is  quickly  displaced  by  a  nitrate  limita- 
tion in  spring.  The  reason  is  a  fast  growing  con- 
sumption of  nitrate  not  only  by  denitrification  but 
also  by  other  processes  (assimilation,  ammonifica- 
tion  of  nitrate)  if  the  water  temperature  rises.  In 
the  summer  time,  nitrification  cannot  compensate 
for  the  large  consumption  because  of  the  limitation 
by  oxygen  and/or  ammonium.  In  late  autumn/ 
early  winter,  the  restriction  of  denitrification  by 
nitrate  changes  slowly  in  a  kind  like  that  by  tem- 
perature. Preliminary  calculations  indicate  the  loss 
of  nitrogen  from  the  area  is  nearly  5  g/sq  m/a, 
which  equals  about  half  of  the  anthropogenic 
input.  (Marks-PTT) 
W90- 11901 


INFLUENCE  OF  POLLUTION  FACTORS  ON 
THE  DENITRIFICATION  PROCESS  IN  SHAL- 


LOW COASTAL  WATERS-EXPERIMENTS  IN 
MICROBIOLOGY  AND  NUTRIENT  BALANCE, 
(DER  EINFLUSS  VON  SCHADSTOFFEN  AUF 
DEN  DENLTRIFIKATIONSPROZESS  IN  FLA- 
CHEN  KUSTENGEWASSERN-UNTERSU- 

CHUNGEN  ZUR  MIKROBIOLOGIE  UND 
STOFFBILANZ). 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11902 


ANTHROPOGENIC  INFLUENCES  AND  MAN- 
AGEMENT OF  ESTUARTES. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  4C. 
W90-11903 


ECOSYSTEM  MANAGEMENT  IN  ESTUARIES: 
COSTS  AND  BENEFITS. 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biology, 
For  primary  bibliographic  entry  see  Field  5G 
W90-11904 


RECENT  CHANGES  IN  THE  PHYTAL  ZONI 
OF  GREIFSWALD  BAY. 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biology 
U.  Messner,  and  J.  A.  Oertzen. 
Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  183-186 
April  1990.  3  fig,  10  ref. 

Descriptors:  'Aquatic  plants,  'Bays,  'Ecosystems 
'Eutrophication,  'Plant  growth,  Baltic  Sea. 

The  phytal  zone  of  Greifswald  Bay,  a  coasta 
water  in  the  northeast  of  the  West  Germany  wai 
studied  from  spring  to  autumn  in  1985.  The  sub 
mersal  vegetation  was  mapped,  and  it  was  discov 
ered  that  the  coverage  of  the  bottom  had  de 
creased  from  90%  to  about  10%.  The  main  cause 
of  this  decline  are  believed  to  be  the  increasinj 
plankton  production  and  the  deterioration  of  ligh 
condition  at  the  bottom  owing  to  eutrophication 
Quantitative  studies  of  the  macrofauna  of  thi 
phytal  zone  show  that  the  zone  covered  by  re< 
algae  (mainly  Furcellaria  fastigiata)  is  populated  b; 
a  large  number  of  species  in  various  growth  stages 
The  fauna  inhabiting  the  less  ramified  Potamoge 
ton  pectinatus  and  Zostera  marina  stands  was  les 
diversified.  It  can  be  assumed  that  the  decline  o 
the  red  algae  stocks  to  insignificant  remains  has  lei 
to  major  changes  in  the  food  web  and  energy  flow 
Although  no  quantitative  data  can  yet  be  offered,  i 
must  be  feared  that  loss  of  this  habitat  threatens  tb 
continued  existence  of  a  herring  population  there 
The  dense  bluegreen  blooms  in  midsummer  ma; 
restrict  the  use  of  these  waters  by  vacationers  fo 
bathing.  The  changes  that  have  taken  place  thu 
seem  to  jeopardize  many  of  the  uses  of  Greifswali 
Bay.  (Author's  abstract) 
W90- 11905 


DEGRADATION  AND  RESTORATION  OF  THI 
PUCK  BAY  (A  PROJEKT). 

Gdansk  Univ.  (Poland).  Dept.  of  Plant  Ecolog; 
and  Nature  Protection. 

For  primary  bibliographic   entry  see  Field   5G 
W90- 11906 


LISTERIA  SPECIES  IN  A  CALIFORNL 
COAST  ESTUARINE  ENVIRONMENT. 

Food  and  Drug  Administration,  Bothell,  WA.  Sea 

food  Products  Research  Center. 

K.  G.  Colburn,  C.  A.  Kaysner,  C.  Abeyta,  and  M. 

M.  Wekell. 

Applied       and       Environmental       Microbiolog 

AEMIDF,  Vol.  56,  No.  7,  p  2007-2011,  July  199C 

2  fig,  1  tab,  26  ref. 

Descriptors:  'California,  'Coastal  waters,  'Estu 
aries,  'Listeria,  'Nonpoint  pollution  source! 
'Oysters,  'Pathogenic  bacteria,  'Water  pollutio 
sources,  Aquatic  bacteria,  Bays,  Estuarine  sedi 
ments,  Farm  wastes,  Humboldt-Arcata  Bay,  Salini 
ty,  Spatial  distribution. 
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Listeria  species  and  L.  monocytogenes  were  found 
in  81%  and  62%,  respectively,  of  fresh  or  low- 
salinity  waters  (37  samples)  in  tributaries  draining 
into  Humboldt-Arcata  Bay,  California,  during  a 
winter  (January-February)  sampling  period.  The 
incidence  of  Listeria  species  and  L.  monocyto- 
genes in  sediment  (46  samples)  from  the  same  sites 
where  water  was  sampled  was  30.4%  and  17.4%, 
respectively.  One  of  three  bay  water  samples  con- 
tained Listeria  species  (including  L.  monocyto- 
genes), while  of  35  samples  of  oysters  examined, 
only  1  was  found  positive  for  Listeria  species  (L. 
innocua).  A  given  species  or  L.  monocytogenes 
serogroup  appeared  to  predominate  in  freshwater 
when  domesticated  animals  (cows,  horses)  were 
nearby.  Greater  variety  with  no  species  predomi- 
nance was  observed  in  areas  with  no  direct  animal 
influence.  (Author's  abstract) 
W90- 11908 


STABLE  CARBON  ISOTOPE  ANALYSIS  OF 
NUCLEIC  ACIDS  TO  TRACE  SOURCES  OF 
DISSOLVED  SUBSTRATES  USED  BY  ESTUA- 
RINE  BACTERIA. 

Technical  Resources,  Inc.,  Gulf  Breeze,  FL. 

R.  B.  Coffin,  D.  J.  Velinsky,  R.  Devereux,  W.  A. 

Price,  and  L.  A.  Cifuentes. 

Applied      and      Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  7,  p  2012-2020,  July  1990. 

4  fig,  4  tab,  30  ref. 

Descriptors:  *Aquatic  bacteria,  'Carbon,  'Cycling 
nutrients,  'Estuaries,  'Nucleic  acids,  'Nutrients, 
•Organic  matter,  Cyclotella,  Dissolved  solids,  Iso- 
topic  tracers,  Spartina. 

The  natural  abundance  of  stable  carbon  isotopes 
measured  in  bacterial  nucleic  acids  extracted  from 
estuarine  bacterial  concentrates  was  used  to  trace 
sources  of  organic  matter  for  bacteria  in  aquatic 
environments.  The  stable  carbon  isotope  ratios  of 
Pseudomonas  aeruginosa  and  nucleic  acids  extract- 
ed from  cultures  resembled  those  of  the  carbon 
source  on  which  bacteria  were  grown.  The  carbon 
isotope  discrimination  between  the  substrate  and 
total  cell  carbon  from  bacterial  cultures  averaged 
2.3  ppt.  The  isotope  discrimination  between  the 
substrate  and  nucleic  acids  extracted  from  bacterial 
cultures  was  2.4  ppt,  not  significantly  different 
from  the  discrimination  between  bacteria  and  the 
substrate.  Estuarine  water  samples  were  prefiltered 
through  1 -micron-pore-size  cartridge  filters.  Bacte- 
rium-sized particles  in  the  filtrates  were  concen- 
trated with  tangential-flow  filtration  and  centrifu- 
gation,  and  nucleic  acids  were  extracted  from  these 
concentrates.  Hybridization  with  16S  rRNA 
probes  showed  that  approximately  90%  of  the 
nucleic  acids  extracted  on  two  sample  dates  were 
of  eubacterial  origin.  Bacteria  and  nucleic  acids 
from  incubation  experiments  using  estuarine  water 
samples  enriched  with  dissolved  organic  matter 
from  Spartina  alterniflora  and  Cyclotella  caspia 
had  stable  carbon  isotope  values  similar  to  those  of 
the  substrate  sources.  In  a  survey  that  compared 
diverse  estuarine  environments,  stable  carbon  iso- 
topes of  bacteria  grown  in  incubation  experiments 
ranged  from  -31.9  to  -20.5  ppt.  The  range  in  iso- 
tope values  of  nucleic  acids  extracted  from  indige- 
nous bacteria  from  the  same  waters  was  similar,  - 
27.9  to  -20.2  ppt.  Generally,  the  lack  of  isotope 
discrimination  between  bacteria  and  nucleic  acids 
that  was  noted  in  the  laboratory  was  observed  in 
the  field.  Exceptions  to  this  generalization  were 
due  to  changes  in  bacterial  substrate  sources  as  a 
result  of  the  incubation  experiments  that  were  used 
to  obtain  bacteria  for  isotope  analysis.  (Author's 
abstract) 
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HYDROLOGY  AND  RAIN  FLUSHING  OF  THE 
NICHUPTE  LAGOON  SYSTEM,  CANCUN, 
MEXICO. 

Universidad     Nacional     Autonoma    de     Mexico, 

Mexico  City.  Inst,  de  Ciencias  del  Mar  y  Limnolo- 

gia. 

M.  Merino,  S.  Czitrom,  E.  Jordan,  E.  Martin,  and 

P.  Thome. 

Estuarine,   Coastal  and  Shelf  Science   ECSSD3, 

Vol.  30,  No.  3,  p  223-237,  March  1990.  6  fig,  3  tab, 

16  ref. 


Descriptors:  'Caribbean  Sea,  'Computer  models, 
'Flushing,  'Lagoons,  'Mexico,  'Rainfall,  'Salini- 
ty, 'Water  temperature,  Environmental  effects, 
Fluctuations,  Hydrologic  cycle,  Nichupte  Lagoon 
System,  Salinity  currents,  Seasonal  variation,  Tidal 
currents,  Tourism. 

The  Nichupte  Lagoon  System  is  located  on  the 
northeastern  corner  of  the  Yucatan  Peninsula. 
Cancun,  the  most  ambitious  tourist  development 
on  the  Mexican  Coastal  Zone,  was  created  around 
the  Nichupte  Lagoon  System,  profiting  on  the 
beauty  and  recreational  resources  of  both  the  Car- 
ibbean Sea  and  the  Lagoon  system.  Results  from  a 
hydrological  survey  of  the  Nichupte  Lagoon 
System  provide  basic  information  on  an  area  which 
is  increasingly  affected  by  environmental  stresses 
from  development  activities.  Depth,  and  diurnal 
and  annual  cycles  of  salinity  and  temperature  dis- 
tributions, were  sampled  during  1982  and  1983. 
Spatial  variations  were  only  significant  in  salinity 
in  the  horizontal  plane,  with  an  east-west  gradient 
apparently  characteristic  of  the  system.  A  model 
was  developed  which  explains  nearly  all  the  ob- 
served temporal  salinity  variations  in  terms  of  rain- 
fall. A  flushing  time  of  1.3  years  was  computed  for 
the  system.  Rainfall  statistics  for  the  area  indicate 
that  strong  variations  in  flushing  intensity  on  the 
seasonal  and  annual  scales  are  to  be  expected  about 
an  average  of  1.9  years.  The  Nichupte  Lagoon 
System  exhibits  most  of  the  characteristics  of  a 
choked  lagoon:  dominance  of  the  hydrologic 
cycle,  large  residence  time,  climatic  control  (rain- 
fall) over  low-frequency  salinity  variability,  tidal 
influence  confined  to  the  entrance  channels,  and 
small  ratio  of  entrance  channel  cross-sectional  area 
to  surface  area  of  the  lagoon.  The  only  feature  not 
consistent  with  the  choked  lagoon  stereotype  is  the 
presence  of  two  permanent  inlets,  rather  than  one. 
The  evidence  indicates  that  the  Nichupte  Lagoon 
System  is  a  system  with  a  very  low  carrying 
capacity,  and  can  be  very  sensitive  to  interference. 
(Mertz-PTT) 
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SEASONAL  VARIABILITY  OF  STABLE 
CARBON  AND  NITROGEN  ISOTOPE  RATIOS 
OF  ORGANISMS  IN  A  NORTH  PACIFIC  BAY. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
J.  Goering,  V.  Alexander,  and  N.  Haubenstock. 
Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  30,  No.  3,  p  239-260,  March  1990.  12  fig,  3 
tab,  59  ref.  NOAA  Contract  No.  NA-85-ABH- 
00022. 

Descriptors:  'Alaska,  'Bays,  'Benthos,  'Carbon, 
'Isotope  studies,  'Nitrogen,  'Pacific  Ocean,  *Phy- 
toplankton,  'Stable  isotopes,  'Zooplankton, 
Benthic  fauna,  Bivalves,  Demersal  fish,  Fish, 
Marine  environment,  Marine  sediments,  Sediments. 

A  survey  of  stable  isotope  ratios  of  13C  and  15N  of 
organic  carbon  and  nitrogen  in  net  phytoplankton, 
zooplankton,  juvenile  demersal  fish  and  benthic 
fauna  and  sediments  was  made  during  the  spring 
production  cycle  in  Auke  Bay  and  Fritz  Cove 
marine  embayments  located  in  southeastern 
Alaska.  The  stable  isotope  ratios  of  13C  and  15N 
values  of  net  phytoplankton  increased  during  the 
spring  bloom  and  during  the  prebloom  stage  and 
following  the  bloom  peak.  Phytoplankton  stable 
isotope  values  were  significantly  correlated  with 
each  other  and  increased  with  temperature.  Phyto- 
plankton stable  isotope  nitrogen  values  were  also 
correlated  with  a  decline  in  ambient  nitrate  con- 
centration, suggesting  that  nitrate  was  the  primary 
nitrogen  source  fueling  the  spring  bloom.  New 
macrozooplankton  stable  isotope  13C  and  15N 
values  varied  during  the  spring  production  cycle  in 
a  manner  similar  to  phytoplankton  and  during  the 
prebloom  stage  and  following  the  bloom  peak.  The 
stable  isotope  ratio  13C  values  of  Auke  Bay  sedi- 
mentary carbon  were  slightly  depleted  in  13C 
compared  to  Auke  Bay  net  phytoplankton  and 
stable  isotope  15N  values  of  sedimentary  nitrogen 
were  slightly  enriched  in  15N  over  phytoplankton 
suggesting  that  phytoplankton  supply  the  major 
portion  of  both  carbon  and  nitrogen  to  Auke  Bay 
sediments.  Benthic  invertebrates  exhibited  a  wide 
range  of  stable  isotope  13C  and  15N  values.  Much 
of  the  variability  is  explained  by  the  trophic  posi- 
tions of  the  animals.  The  stable  isotope  13C  and 


Estuaries — Group  2L 

15N  values  of  adult  Auke  Bay  Macoma  nasuta 
exhibited  significant  seasonal  shifts  stable  isotopes 
ratios  for  13C  and  15N  which  were  negative  and 
opposite  to  the  positive  seasonal  shifts  in  the  ra- 
tions of  phytoplankton  and  zooplankton.  Meio- 
fauna  (>  98%  nematodes)  did  not  exhibit  a  season- 
al shift  in  stable  isotope  13C  and  15N  values  as  did 
phytoplankton,  zooplankton  and  Macoma  nasuta. 
(Mertz-PTT) 
W90- 11934 


CAN  MULTIPLE  TIDAL  INLETS  BE  STABLE. 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2J. 
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ESTUARY/OCEAN  EXCHANGE         CON- 

TROLLED BY  SPRING-NEAP  TIDAL  MIXING. 

British  Columbia  Univ.,  Vancouver.  Dept.  of 
Oceanography. 

D.  A.  Griffin,  and  P.  H.  LeBlond. 
Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 
Vol.  30,  No.  3,  p  275-297,  March  1990.  11  fig,  1 
tab,  49  ref.  Natural  Sciences  and  Engineering  Re- 
search Council  of  Canada  grant  no.  A7490. 

Descriptors:  'Estuaries,  'Freshwater,  'Saline- 
freshwater  interfaces,  'Salinity,  'Tidal  currents, 
♦Tidal  effects,  'Wind-driven  currents,  British  Co- 
lumbia, Canada,  Froude  number,  Mixing,  Neap 
tides,  Spring  tides,  Straits,  Wind. 

The  role  played  by  tidal  mixing  and  wind  forcing 
in  modulating  the  export  of  freshwater  from  an 
estuarine  system  is  explored.  Nineteen  years  of 
daily  salinity  data  collected  at  lighthouses  on  the 
shores  of  the  Strait  of  Georgia  and  Juan  de  Fuca 
Strait  (British  Columbia)  have  been  analyzed  and 
related  to  local  wind,  runoff  and  the  strong  tidal 
currents.  Freshwater  runoff  into  this  system  is 
strongly  seasonal,  with  a  strong  summer  freshet 
due  to  snow  melt.  Seaward  freshwater  export  is 
found  to  be  greatest  at  neap  tides,  at  which  time  it 
may  be  considerably  enhanced  by  favorable  winds. 
It  appears  that  the  gravitational  circulation  of  the 
estuary  system  is  controlled  by  vertical  mixing  due 
to  the  tidal  currents.  The  northwesterly  winds 
over  the  Strait  of  Georgia  can  significantly  en- 
hance the  export  of  freshwater  seaward  when  they 
occur  during,  or  immediately  preceding,  periods  of 
reduced  mixing.  These  northwesterly  winds  occur- 
ring outside  of  neaps  do  not  result  in  anomalous 
fresh  water  appearing  at  Race  Rocks,  suggesting 
that  baroclinic  exchange  is  not  increased  in  such 
instances.  It  was  found  that  the  combined  influence 
of  the  wind  and  tidal  currents  may  be  character- 
ized by  a  parameter  resembling  a  Froude  number, 
providing  some  insight  into  the  dynamics  of  the 
mixing  processes  at  work  in  the  system.  (Mertz- 
PTT) 
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ACCURACY  IN  MATERIAL  BUDGET  ESTI- 
MATES WITH  REGARD  TO  TEMPORAL  AND 
SPATIAL  RESOLUTION  OF  MONITORED 
FACTORS. 

Askoe  Lab.,  Stockholm  (Sweden). 

For  primary  bibliographic  entry  see  Field  7C. 
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ASSESSING  THE  EFFECT  OF  LONGITUDI- 
NAL DENSITY  GRADIENT  ON  ESTUARrNE 
HYDRODYNAMICS. 

East  Bay  Municipal  Utility  District,  Oakland,  CA. 
K.  O.  Aiyesimoju. 

Nordic  Hydrology  NOHYBB,  Vol.  21,  No.  1,  p 
65-80,  1990.  2  fig,  3  tab,  8  ref. 

Descriptors:  'Density  currents,  'Estuaries,  'Hy- 
drodynamics, 'Model  studies,  'Saline-freshwater 
interfaces,  'Simulation  analysis,  Density,  Mathe- 
matical models. 

If  the  impact  of  longitudinal  density  gradient  on 
the  hydrodynamics  of  estuaries  is  negligible,  then 
in  water  quality  simulations,  the  hydrodynamics 
can  be  decoupled  from  the  mass  transport  which 
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would  lead  to  substantial  savings  in  computational 
time  and  storage  requirements.  Longitudinal  densi- 
ty gradients  in  estuaries  are  normally  the  result  of 
fresh  water  inflow  at  the  estuary  head.  The  impact 
of  longitudinal  density  gradients  was  evaluated 
analytically  in  the  context  of  a  one-dimensional 
wide  rectangular  channel  taking  into  account  the 
influence  of  bed  slope,  bottom  friction,  type  of 
boundary  condition,  and  transient  effects.  In  real 
estuaries  density  varies  with  time  but  primarily 
with  location.  The  constant  value  for  the  density 
could  approximated  as  the  time-averaged  value  of 
the  average  longitudinal  density  gradient.  In  the 
best  case,  the  analysis  predicts  actual  errors  that 
would  arise  in  numerical  computations  while  in  the 
worst  case  the  analysis  predicts  to  within  a  factor 
of  6  the  errors  that  would  occur  in  numerical 
calculations.  The  analysis  should  thus  be  useful  for 
at  least  an  order  of  magnitude  prediction  of  the 
errors  that  would  arise  from  the  neglect  of  the 
effect  of  longitudinal  density  gradients  on  estuarine 
hydrodynamics.  (Korn-PTT) 
W90- 11986 
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MEMBRANES,  MEMBRANE  PROCESSES, 
AND  THEIR  APPLICATIONS:  NEEDS,  UN- 
SOLVED PROBLEMS,  AND  CHALLENGES  OF 
THE  1990'S. 

North   Carolina   State   Univ.,   Raleigh.    Dept.   of 

Chemical  Engineering. 

A.  S.  Michaels. 

Desalination  DSLNAH,  Vol.  77,  No.  1-3,  p  5-34, 

1990.  17  fig. 

Descriptors:  'Membrane  processes,  *Membranes, 
•Permselective  membranes,  *Polymers, 

•Wastewater  treatment,  *Water  treatment,  Elec- 
trochemistry, Filtration,  Fouling,  Organic  sol- 
vents, Permeability,  Separation  techniques,  Ultra- 
filtration. 

The  use  of  membrane  separation  processes  for 
food/beverage  processing,  wastewater  reclama- 
tion, gaseous  waste  detoxification,  large-scale  air- 
gas  separation,  hydro-metallurgical  processing  and 
production  of  gaseous  and  liquid  fuels  and  petro- 
chemicals remains  unexploited  due  to  inherent 
membrane  property  deficiencies  or  design  limita- 
tions. These  deficiencies  render  membrane  process- 
es either  technically  impractical  or  uneconomic. 
The  recent  development  of  novel  polymeric  mate- 
rials of  unique  functionality  or  microstructure,  in- 
organic (ceramic)  semipermeable  materials,  novel 
ultrathin-barrier  laminate  structures  comprised  of 
both  organic  and  refractory  components,  and  inter- 
penetrating multiphase  structures  with  anomalous 
transport  characteristics,  promises  to  yield  mem- 
branes with  superior  chemical/thermal  stability, 
fouling  and  organic  solvent  resistance,  and  unusu- 
ally high  permselectivities.  Membranes  are  increas- 
ingly being  used  as  substrates  for  immobilization  of 
catalysts  or  specific  complexing  agents.  Opportuni- 
ties exist  for  the  marriage  of  membrane  separation 
techniques  with  other  physical  or  chemical/bio- 
chemical transformation/separation  procedures  to 
yield  integrated  processes  which  circumvent  the 
limitation  of  the  individual  steps,  and  achieve  far 
greater  selectivity,  efficiency,  or  economic  utility 
than  either  process  element  alone.  Examples  in- 
clude membrane  solvent-extraction,  affinity-com- 
plexation  ultrafiltration,  selective  precipitation/ 
membrane  filtration,  cryo-filtration,  and  extractive, 
membrane-moderated  immobilized-cell  biotransfor- 
mation. The  production  of  ultrapure  gases,  the 
removal  of  trace-concentrations  of  toxicants  or 
high-value  substances  from  liquid  or  gaseous 
streams,  the  development  of  novel  chemical  and 
biochemical  sensors,  and  the  synthesis  of  high- 
value  chemical  intermediates  via  membrane-immo- 
bilized catalysts  in  an  electrochemical  cell,  are 
among  the  many  opportunity  areas  for  ongoing 
electrochemical  and  membrane  process  research 
and  development.  (Geiger-PTT) 
W90-10573 


PERFORMANCE  OF  RO  MEMBRANES  IN 
CORRELATION  WITH  MEMBRANE  STRUC- 
TURE, TRANSPORT  MECHANISMS  OF 
MATTER  AND  MODULE  DESIGN  (FOULING). 
STATE  OF  THE  ART. 

Max-Planck-Inst.    fuer    Biophysik,    Frankfurt    am 
Main  (Germany,  F.R.). 
W.  Pusch. 

Desalination  DSLNAH,  Vol.  77,  No.  1-3,  p  35-54, 
1990.  10  fig,  1  tab,  32  ref. 

Descriptors:  *Desalination,  'Fouling,  'Membrane 
processes,  'Membranes,  'Reverse  osmosis,  'Water 
treatment,   Disinfection,   Performance  evaluation. 

Recent  reverse  osmosis  (RO)  experimental  obser- 
vations suggest  that  fouling  at  the  membrane  sur- 
face is  strongly  controlled  by  the  structure  of  the 
membrane  surface  and  less  strongly  by  mutual 
interactions  of  the  fouling  materials  and  the  mem- 
brane surface.  Synthetic  membranes  may  possess  a 
coarse  porous,  fine  porous,  or  dense  structure. 
Each  membrane  type  may  be  homogeneous,  asym- 
metric or  composite  in  organization.  The  mem- 
brane-model-independent transport  relationships 
are  based  on  the  phenomenological  relationships  of 
the  thermodynamics  of  irreversible  processes.  The 
existing  and  most  commonly  used  membrane- 
model-dependent  transport  relationships  are  based 
on  the  solution-diffusion,  the  combined  viscous 
flow  and  frictional,  and  the  fine-porous  membrane 
model.  Both  the  hollow-fiber  and  spiral  wound 
modules  are  subject  to  fouling  and  scaling.  Pre- 
treatment  is  required  to  prevent  fouling  and  scaling 
in  reverse  osmosis  systems.  Brackish  well  water 
and  seawater  from  shore  wells  generally  require 
only  basic  pretreatment  as  the  water  has  already 
been  filtered  through  the  earth.  Acid  and  sodium 
hexametaphosphate  are  usually  added  to  prevent 
scaling  in  brackish  water  systems.  Subsequently, 
the  water  is  filtered  through  5-10  micron  cartridge 
filters  prior  to  the  RO  system.  For  surface  waters, 
in  addition  to  the  basic  pretreatment,  cooling 
towers,  clarifiers,  sand  filters,  addition  systems  for 
chlorine,  sodium  bisulfate  and  coagulation  aid,  and 
ion  exchangers  (softeners)  may  also  be  required 
depending  on  the  specific  nature  of  the  feedwater. 
In  addition  to  pretreatment,  the  feedwater  has  to 
be  disinfected  in  order  to  prevent  bacterial  growth. 
Disinfection  can  be  performed  by  chlorination, 
UV-radiation,  or  ozonation.  To  reduce  and  affect 
fouling,  it  is  necessary  to  clarify  the  origin  of 
fouling  effects  and  gel-layer  formation  in  ultrafil- 
tration systems.  Using  the  same  biobroth  but  differ- 
ently modified  polyaramide-based  ultrafiltration 
membranes,  it  was  demonstrated  that  fouling  can 
vary  drastically.  Depending  on  the  modified  po- 
lyaramide  membrane  used,  no  fouling  at  all  or 
severe  fouling  was  observed,  suggesting  that  subtle 
differences  in  the  structure  of  the  membrane  sur- 
faces might  be  responsible  for  fouling  of  the  mem- 
branes used.  (Geiger-PTT) 
W90- 10574 


RO  FOR  IMPROVED  PRODUCTS  IN  THE 
FOOD  AND  CHEMICAL  INDUSTRIES  AND 
WATER  TREATMENT. 

PCI  Membrane  Systems  Ltd.,  Whitchurch  (Eng- 
land). 
D.  Pepper. 

Desalination  DSLNAH,  Vol.  77,  No.  1-3,  p  55-71, 
1990.  9  tab,  12  ref. 

Descriptors:  'Desalination,  'Membrane  processes, 
•Reverse  osmosis,  'Water  treatment,  Chemical  in- 
dustry, Economic  aspects,  Evaporation,  Food 
processing  industry,  Membranes,  Ultrafiltration. 

The  benefits  to  be  gained  in  the  food  and  chemical 
industries  and  the  water  treatment  industries  by 
reverse  osmosis  stem  from  the  fact  that  reverse 
osmosis  can  take  place  at  low  temperatures  and 
without  a  phase  change.  Reverse  osmosis  puts  a 
physical,  non-porous  barrier  between  the  feed 
liquid  and  the  water  which  passes  through  the 
membrane,  which  allows  no  thermal  damage, 
better  color,  better  flavor  and  aroma,  lower  proc- 
essing costs,  and  pyrogen/particle-free  water.  RO 
can  concentrate  cheese  wheys  from  6%  to  12% 
total  solids  more  economically  than  evaporation. 
The  most  recent  development  in  the  use  of  mem- 
branes for  cheese  whey  are  the  RO-fractionation 


or  nano-filtration  membranes.  RO  is  used  to  con- 
centrate milk  to  make  yogurt  and  hard  cheese.  RO 
is  used  to  concentrate  fruit  and  tomato  juice.  RO 
membranes  are  used  to  make  low  alcohol  beers, 
containing  from  0.5  to  2%  alcohol.  RO  membranes 
may  also  be  used  to  concentrate  coffee  extracts. 
The  main  use  of  RO  in  the  chemical  industries  is 
for  the  concentration  of  bulk  antibiotics.  The 
looser  RO  membranes  are  used  for  desalting  dye- 
stuffs  and  concentrating  them.  RO  can  concentrate 
natural  flavors  and  colors  for  use  in  health  foods. 
Membranes  are  being  used  to  produce  fertilizers 
from  the  slurry  produced  by  intensive  animal  farm- 
ing. In  the  water  treatment  industry,  RO  is  used 
for  desalting  water  and  for  improving  the  quality 
of  products  made  from  treated  water.  RO  is  used 
for  making  ultrapure  water  used  in  the  washing  of 
microchips.  (Geiger-PTT) 
W90- 10575 


SEPARATION  POTENTIAL  OF  NANOFILTRA- 
TION  MEMBRANES. 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehrstuhl  fuer  Verfahrenstechnik  1  und  Inst,  fuer 

Verfahrenstechnik. 

R.  Rautenbach,  and  A.  Groeschl. 

Desalination  DSLNAH,  Vol.  77,  No.  1-3,  p  73-84, 

1990.  12  fig,  2  tab,  6  ref. 

Descriptors:  'Filtration,  'Membrane  processes, 
'Ultrafiltration,  'Water  treatment,  Desalination, 
Nitrates,  Organic  compounds,  Separation  tech- 
niques, Water  softening. 

Nanofiltration  features  a  fractionation  capacity  for 
different  organic  components  in  aqueous  solutions 
up  to  a  range  of  300  kg/kilomoles  molecular 
weight,  and  the  potential  of  realizing  the  Donnan- 
effect  with  respect  to  anions  of  different  valency. 
The  nanofiltration  process  seems  promising  when 
applied  to  cases  where  a  high  rejection  for  single- 
valent  salts  is  not  required  or  even  unwanted,  a 
separation  of  anions  of  different  valency  must  be 
achieved,  and  fractionation  of  high  and  low  molec- 
ular weight  organics  is  required.  Systematic  experi- 
ments concerning  the  fractionation  of  different  or- 
ganics in  aqueous  solutions  like  amino  acids  or 
solvents  are  carried  out  by  the  Institut  fuer  Verfah- 
renstechnik of  Aachen  Technical  University  to 
describe  relationships  of  material  transport  in  nano- 
filtration membranes,  and  provide  a  broad  knowl- 
edge of  separation  problems  which  can  be  solved 
economically  by  nanofiltration  alone  or  in  combi- 
nation with  other  separation  processes.  The  separa- 
tion potential  of  nanofiltration  is  demonstrated  by 
the  treatment  of  industrial  effluents  by  a  hybrid 
process  nanofiltration-reverse  osmosis-phase  sepa- 
ration and  the  selective  separation  of  nitrate  from 
well  water.  The  phase  separation  of  solvent-con- 
taminated effluents  was  achieved  by  using  both 
Desalination  Desal  5  membranes  in  the  nanofiltra- 
tion stage  and  FilmTec  FT  30  SW  membrane  in 
the  reverse  osmosis  stage.  Nanofiltration  provides 
a  selective  separation  of  nitrate  from  well  watei 
with  a  high  rate  of  water  recovery  since  losses  are 
reduced  to  the  water  required  for  ion-exchange 
regeneration  and  flushing.  (Geiger-PTT) 
W90-10576 

PREPARATION  OF  ULTRAFILTRATION 
MEMBRANES.  STATE  OF  THE  ART. 

Genoa  Univ.  (Italy).  Inst,  of  Industrial  Chemistry, 

S.  Munari,  A.  Bottino,  G.  Camera  Roda,  and  G. 

Capannelli. 

Desalination  DSLNAH,  Vol.  77,  No.  1-3,  p  85-100, 

1990.  16  fig,  2  tab,  33  ref. 

Descriptors:  'Membranes,  'Porosity,  •Textiles, 
•Ultrafiltration,  Castings,  Filtration,  Performance 
evaluation,  Polymers. 

Structure  and  properties  of  ultrafiltration  (UF 
membranes  produced  by  the  phase  inversion  proc 
ess  mainly  depends  on  the  rate  of  polymer  precipi 
tation  during  the  immersion  step,  which  can  b< 
governed  by  controlling  the  preparative  param 
eters  such  as  the  type  of  non-solvent,  the  type  o: 
solvent,  the  use  of  additives  in  the  casting  solu 
tions,  the  polymer  concentration,  and  the  exposun 
conditions  of  the  cast  solutions  prior  to  immersioi 
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in  the  non-solvent  bath.  Membranes  were  prepared 
from  polymer  solutions  cast  at  20  C  on  a  glass  plate 
as  well  as  on  a  nonwoven  support.  The  cast  solu- 
tion was  exposed  for  30  sec  to  air  at  20  C  prior  to 
immersion  in  water  at  4  C  unless  otherwise  report- 
ed. The  polymers  used  for  membrane  preparation 
were:  PVDF  (Foraflon  1000  HD,  Ugine  Kuhl- 
mann),  sulfonated  PVDF  (PVDFS),  or  PS  (Udel 
P3500,  Amoco  Chemicals).  N,N-dimethylaceta- 
mide  (DMA)  and  N,  N-dimethylformamide 
(DMF)  were  generally  used  as  casting  solvents. 
LiCl  and  polyvinylpyrrolidone  (PVP)  were  used 
as  additives  in  PVDF  and  PS  solutions.  The  struc- 
ture of  membrane  cross  sections  was  investigated 
by  scanning  electron  microscope  (SEM).  The 
structure  of  a  PVDFS  membrane  obtained  by  im- 
mersion in  water  of  a  20  wt  %  polymer  solution  in 
DMF  was  highly  inhomogeneous  with  cavities  and 
voids  without  a  well  defined  shape  which  penetrat- 
ed almost  the  entire  membrane  cross-section.  This 
type  of  membrane  structure  was  related  to  a  high 
precipitation  rate  of  the  polymer  in  the  water  bath. 
By  immersing  the  same  solution  in  a  water-DMF 
bath  containing  50  vol  %  solvent  the  polymer 
precipitated  very  slowly  and  the  resulting  mem- 
brane exhibited  a  symmetric  structure.  By  using 
triethylphosphate  (TEP)  as  a  casting  solvent  the 
structure  of  PVDF  membranes  formed  from  a 
15%  polymer  casting  solution  showed  no  cavities. 
The  DMF  cast  membrane  exhibited  a  great 
number  of  short  finger-like  cavities  beneath  the 
top-layer.  The  additives  had  clear  effects  on  mem- 
brane cavities  in  scanning  electron  micrographs.  In 
the  preparation  of  supported  membranes  the  non- 
woven  support  also  played  an  important  role  on 
UF  membrane  performances  as  it  was  responsible 
for  the  formation  of  membrane  defects  as  well  as 
additional  membrane  pores.  (Geiger-PTT) 
W90- 10577 


FLUX  DECLINE  IN  ULTRAFILTRATION 
PROCESSES. 

Technische    Univ.    Twente,    Enschede    (Nether- 
lands). Dept.  of  Chemical  Technology. 
G.  B.  Van  Den  Berg,  and  C.  A.  Smolders. 
Desalination  DSLNAH,  Vol.  77,  No.  1-3,  p  101- 
133,  1990.  16  fig,  2  tab,  51  ref. 

Descriptors:  *Membrane  processes,  'Models,  'Ul- 
trafiltration, Enzymes,  Filtration,  Osmotic  pres- 
sure, Polarization,  Proteins,  Resistance. 

Several  models  were  developed  to  describe  the 
polarization  phenomena  in  ultrafiltration  mem- 
branes. In  general  these  are  subdivided  into  resist- 
ance models,  gel-polarization  models,  and  osmotic 
pressure  models.  A  new  boundary  layer  resistance 
model  for  unstirred  dead-end  ultrafiltration  is  used 
to  predict  fluxes  and  related  phenomena.  The  simu- 
lations using  the  new  method  agree  very  well  with 
the  experimental  data.  The  flux  decline  behavior  of 
binary  mixtures  of  equally  and  unequally  charged 
proteins  (alpha-lactalbumin,  BSA  and  lysozyme) 
was  studied.  In  case  the  mixture  consists  of  oppo- 
sitely charged  proteins  a  considerable  increase  of 
the  resistance  of  the  concentrated  layer  near  the 
membrane  interface  can  be  observed,  which  de- 
pends on  the  mixing  ratio  of  the  proteins.  When 
equally  charged  proteins  are  filtered,  the  resistance 
decreases  a  little,  again  depending  on  the  mixing 
ratio.  Several  methods  exist  to  improve  the  flux. 
These  include:  adapting  the  operation  conditions  in 
the  existing  equipment,  altering  the  conditions  in 
the  solution,  using  a  different  or  pretreated  mem- 
brane, and  taking  additional  measure  to  prevent  or 
decrease  the  flux  decline.  (Geiger-PTT) 
W90- 10578 


ULTRAFILTRATION  APPLICATIONS. 

Lund  Univ.  (Sweden).  Dept.  of  Chemical  Engi- 
neering. 

A.  S.  Jonsson,  and  G.  Traegardh. 
Desalination  DSLNAH,  Vol.  77,  No.  1-3,  p  135- 
179,  1990.  15  fig,  3  tab,  115  ref. 

Descriptors:  'Membrane  processes,  'Ultrafiltra- 
tion, 'Wastewater  treatment,  'Water  treatment, 
Chemical  industry,  Disinfection,  Food  processing 
industry,  Separation  techniques. 

Among  the  earliest  applications  of  ultrafiltration 
was  the   recovery   and   concentration   of  protein 


from  cheese  whey.  Another  important  dairy  appli- 
cation is  cheesemaking.  Other  applications  in  the 
food  industry  are  fine  filtration  of  gelatin  and  the 
recovery  of  proteins  in  animal  blood  and  egg  proc- 
essing. Since  the  late  1970's,  ultrafiltration  has  been 
applied  commercially  for  the  clarification  of  fruit 
juice.  The  ultrafiltration  applications  within  bio- 
technology downstream  processing  are  also  in- 
creasing. The  most  important  industrial  application 
in  the  chemical  and  mechanical  industries  is  the 
recovery  of  electrodeposition  paints.  Ultrafiltration 
is  also  used  to  break  oil-water  emulsions,  to  con- 
centrate latex  emulsions,  and  to  treat  different 
process  streams  in  the  pulp  and  paper  industry.  A 
rapidly  growing  ultrafiltration  application  is  the 
production  of  ultrapure  water  for  the  electronics 
and  pharmaceutical  industries.  New  membranes 
feature  better  resistance  to  specific  chemicals  and 
higher  temperatures.  A  rotary  module  has  been 
used  for  biotechnological  applications.  Micellar- 
enhanced  ultrafiltration  uses  aggregates  to  enhance 
removal  of  low-molecular-weight  substances.  For 
most  processes,  the  problems  encountered  during 
ultrafiltration  are  similar  and  can  be  corrected  by 
the  same  techniques,  such  as  pretreatment,  en- 
hancement of  concentration  polarization,  and 
proper  cleaning  operations.  (Geiger-PTT) 
W90- 10579 


RHEOLOGICAL  SCREENING  METHOD  FOR 
MEMBRANE  MODIFYING  POLYMERS. 

Lund  Univ.  (Sweden).  Dept.  of  Food  Technology. 
B.  Sivik,  M.  Wahlgren,  and  Y.  Miezis. 
Desalination  DSLNAH,  Vol.  77,  No.  1-3,  p  181- 
193,  1990.  6  fig,  2  tab,  9  ref. 

Descriptors:  'Fouling,  'Membrane  processes, 
'Polymers,  'Viscosity,  Filtration,  Models,  Pro- 
teins, Rheology. 

A  rheological  method  for  screening  water  soluble 
polymers  intended  for  fouling  prevention  of  mem- 
branes is  investigated.  The  method  studies  the  be- 
havior of  dispersions  using  measurements  of  pro- 
tein-polymer mixtures.  Actual  membrane  filtration 
tests  with  the  corresponding  polymers  attached  to 
surface  and  BSA  are  performed  and  used  to  verify 
interaction  hypotheses.  Viscosity  was  measured  of 
mixtures  between  polymers  (neutral  Dextran  T500 
positively  charged  DEAE-dextran  and  negatively 
charged  dextran  sulfate  and  proteins  (BSA,  ovalbu- 
min, pepsin  and  lysozyme).  The  viscosity  at  a  shear 
rate  of  232/sec  was  plotted  versus  the  protein 
concentration.  At  this  shear  rate  any  kind  of  irreg- 
ular behavior  sometimes  appearing  at  low  shear 
rates  has  disappeared.  Results  showed  that  the 
three  different  forms  of  dextran  gave  rise  to  essen- 
tially three  different  types  of  behavior.  The  neutral 
dextran  T500  in  all  cases  seemed  not  to  interact 
with  the  protein.  The  small  viscosity  increase  was 
almost  parallel  to  the  viscosity  increased  by  the 
increased  protein  concentration.  The  negatively 
charged  dextran  sulfate  (DS)  either  caused  a  vis- 
cosity increase  when  the  protein  and  the  polymer 
carried  opposite  signs  as  with  DS  and  lysozyme,  or 
there  was  a  viscosity  decrease  which  resulted  from 
charges  of  the  same  sign  as  with  DS  and  pepsin  or 
ovalbumin.  The  DEAE  dextran  was  positively 
charged.  Above  pH  5.5  the  charge  decreased. 
When  the  polymer  and  the  protein  carry  opposite 
charges,  precipitation  should  occur.  Using  the 
combination  of  the  polymer  with  ovalbumin,  BSA, 
and  lysozyme  at  far  away  from  the  isoelectric 
point,  or  around  the  isoelectric  point  the  viscosity 
decreased  or  showed  almost  no  change.  The 
method  was  sensitive  enough  to  detect  interactions 
between  the  polymers  and  the  proteins  also  at  low 
concentrations.  In  the  case  of  BSA  and  DS,  other 
phenomena  must  be  considered  like  the  formation 
of  soluble  complexes  or  of  phase  separation.  At 
low  concentrations  a  viscosity  increase  can  be  due 
to  attraction  of  oppositely  charged  molecules 
forming  larger  aggregates.  Decreased  viscosity 
may  be  caused  by  repulsion.  These  behaviors  were 
applied  to  the  prevention  of  membrane  fouling. 
(Geiger-PTT) 
W90- 10580 


MICROFILTRATION  MEMBRANES,  CROSS- 
FLOW  TRANSPORT  MECHANISMS  AND 
FOULING  STUDIES. 


Saline  Water  Conversion — Group  3A 

Lund  Univ.  (Sweden).  Dept.  of  Food  Technology. 
V.  Gekas,  and  B.  Hallstrom. 
Desalination  DSLNAH,  Vol.  77,  No.  1-3,  p  195- 
218,  1990.  4  fig,  1 1  tab,  40  ref. 

Descriptors:  'Food  processing  industry,  'Fouling, 
'Membrane  processes,  'Ultrafiltration,  'Water 
treatment,  Chemical  industry,  Membranes,  Poly- 
mers, Silicates. 

The  basic  phenomena  and  mechanisms  involved  in 
the  cross-flow  mode  of  operation  (CFMF)  of  mi- 
crofiltration  membranes  used  in  the  downstream 
processing  of  biotechnology  was  studied  in  labora- 
tory-scale tests.  Thin-channel  flat  modules  from 
plexiglass  were  used  in  the  cross-flow  mode  of 
operation.  Each  experiment  started  with  measuring 
pure-water  flux  for  30  minutes.  Then  the  water 
was  replaced  by  the  dispersion  or  the  solution  of 
the  test  substance  or  substances  for  five  hr,  with 
both  retentate  and  permeate  recirculating.  Finally 
pure  water  flux  was  measured  in  order  to  study  the 
water  flux  recovery  associated  with  the  tendency 
of  the  membrane  to  be  subjected  to  fouling.  Po- 
lymerized-silica  particles  were  used  in  commercial 
membranes,  and  BSA  was  used  as  protein.  The 
retention  of  the  BSA-protein  was  measured  spec- 
trophotometrically  at  278  nanometers.  The  con- 
centration of  the  silica-particle  dispersions  was 
measured  by  depolymerization  and  subsequent 
spectrophotometry.  The  membranes  showed  a 
large  variability  of  protein  flux.  Flux  decline  was 
greater  when  silica  particles  were  present  than 
when  protein  was  alone  in  the  solution,  for  all 
types  of  membranes  and  experimental  conditions. 
Water  flux  could  be  better  recovered  in  some  cases 
up  to  90%,  in  the  case  of  particles,  than  in  the  case 
of  proteins.  In  the  case  of  hydrophilic  particles,  the 
particles  seemed  to  block  the  pores,  whereas  pro- 
teins formed  a  surface  layer  bridging  above  the 
surface  pores  of  openings.  In  the  case  of  hydropho- 
bic particles,  a  surface  layer  was  formed  due  to  the 
interactions  between  the  hydrophobic  particles  and 
the  hydrophobic  regions  of  the  proteins.  A  sharp 
increase  of  protein  retention  occurred  1-2  hr  after 
microfiltration,  followed  by  a  levelling  off  value 
for  the  retention.  An  anti-fouling  effect  of  the 
hydrophilic  particles  was  observed  at  a  particle- 
protein  proportion  of  5:1.  (Geiger-PTT) 
W90-10581 


FACTORS  AFFECTING  FLUX  IN  MEMBRANE 
DISTILLATION. 

New  South  Wales  Univ.,  Kensington  (Australia). 

Centre  for  Membrane  and  Separation  Technology. 

R.  W.  Schofield,  A.  G.  Fane,  C.  J.  D.  Fell,  and  R. 

Macoun. 

Desalination  DSLNAH,  Vol.  77,  No.  1-3,  p  279- 

294,  1990.  7  fig,  1  tab,  16  ref,  append. 

Descriptors:  'Desalination,  'Distillation,  'Separa- 
tion techniques,  'Vapor  pressure,  'Water  treat- 
ment, Chemical  analysis,  Mathematical  models, 
Membrane  processes,  Model  studies,  Permeability, 
Theoretical  analysis,  Viscosity. 

A  theoretical  analysis  of  membrane  distillation  in- 
corporates heat  transfer  and  temperature  polariza- 
tion, membrane  permeability  expressed  in  terms  of 
a  Knudsen-Poiseuille  transition  flow,  the  influence 
of  stagnant  air  within  the  membrane  and  solute 
effects  including  concentration  polarization.  The 
model  showed  that  a  modest  improvement  in  flux 
due  to  deaeration  results  from  a  significant  increase 
in  membrane  permeability,  largely  offset  by  a  sig- 
nificant increase  in  temperature  polarization.  Ex- 
perimental results  with  sodium  chloride  and  su- 
crose solutions  were  effectively  predicted  by  the 
model.  Sensitivity  analysis  revealed  that  for 
sodium  chloride  the  flux  reduction,  compared  with 
water-only  feed,  was  mainly  due  to  vapor  pressure 
reduction  with  some  influence  of  raised  viscosity. 
For  the  sucrose  solutions  the  viscosity  was  the 
major  factor  reducing  flux.  Experimental  fluxes  for 
both  solutes  at  high  concentrations  (25  wt%  NaCl, 
30  wt%  sucrose)  were  greater  than  40  kg/sq  m/hr, 
and  between  50  and  70%  of  the  flux  for  a  pure 
water  feed.  These  fluxes  make  membrane  distilla- 
tion an  attractive  method  for  the  concentration  of 
non-volatile,  non-precipitating  solutes.  (Geiger- 
PTT) 
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Group  3A — Saline  Water  Conversion 
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W90- 10582 


COMPARISON  OF  TWO  COMMERCIAL 
MEMBRANES  USED  FOR  BIOGAS  UPGRAD- 
ING. 

Lund  Inst,  of  Tech.  (Sweden).  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic   entry   see  Field   5D. 

W9O-10583 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


EVALUATION  AND  DEVELOPMENT  OF 
WATER  RESOURCES  MANAGEMENT  STRAT- 
EGDXS  FOR  DROUGHT/EMERGENCY  CON- 
DITIONS. 

Mississippi  State  Univ.,  State  College.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry   see  Field   6D. 

W90-11255 


DOMESTIC  WATER  CONSERVATION  PO- 
TENTIAL EM  SAUDI  ARABIA. 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 

Faculty  of  Meteorology. 

M.  J.  Abdulrazzak,  and  M.  Z.  Khan. 

Environmental  Management  EMNGDC,  Vol.  14, 

No.  2,  p  167-178,  March/ April  1990.  1  fig,  18  tab, 

44ref. 

Descriptors:  *Arid  climates,  'Desalination,  'Saudi 
Arabia,  *Water  conservation,  'Water  policy, 
•Water  resources,  'Water  resources  management, 
•Water  use,  Alluvial  aquifers. 

Domestic  water  conservation  measures  in  arid  cli- 
mates, particularly  Saudi  Arabia  include:  the  instal- 
lation of  water-saving  devices,  water  metering  and 
pricing  schemes,  water  rationing  and  public  aware- 
ness programs,  strict  plumbing  codes,  penalties  for 
wasting  water,  programs  designed  to  reduce  leak- 
age from  public  water  lines  and  within  the  home 
and  water  efficient  landscaping.  These  measures 
can  result  in  the  efficient  utilization  of  existing 
waster  supplies.  It  is  estimated  that  Saudi  Arabia's 
annual  domestic  water  requirements  will  rise  from 
1300  million  cumin  1990  to  3600  million  cu  m  in 
2010.  The  forecasted  domestic  water  consumption 
rate  for  1990  can  be  reduced  from  1300  million  cu 
m  to  585  million  cu  m  if  these  strategies  are 
implemented:(l)water  saving  devices,  (2)  public 
education,  (3)  metering  and  billing  and  (4) 
wastewater  reuse  and  recycling.  The  calculated  net 
annual  cost  savings  utilizing  these  four  options 
would  range  from  $290  million  in  1990  to  $702 
million  in  2000  to  $538  million  in  2010.  Water  from 
desalination  is  the  most  costly  alternative,  $2.5-10 
per  cubic  meter.  Implementation  of  water  conser- 
vation measures  could  result  in  savings  of  $2-$2.4 
per  cubic  meter.  (Feder-PTT) 
W90- 11820 


3E.  Conservation  In  Industry 


ASSESSMENT   OF   WASTE   HEAT   UTILIZA- 
TION TECHNOLOGIES:  OVERVDZW. 

Pennsylvania  Univ.,  Philadelphia. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-11545 


3F.  Conservation  In  Agriculture 


SIMPLE  WATER-BALANCE  MODEL  FOR 
THE  ASSESSMENT  OF  LIVESTOCK  PER- 
FORMANCE IN  BOTSWANA. 

Ghent  Rijksuniversiteit  (Belgium).  Faculteit  Land- 

bouwwetenschappen. 

P.  Vossen. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  50,  No.  3,  p  189-199,  April  15,  1990.  3  fig,  2 

tab,  16  ref.  WMO/UNDP/Botswana  Government 

Project  BUT/83/003. 

Descriptors:  'Botswana,  'Hydrologic  budget, 
•Hydrologic  models,  *Livestock,  'Rainfall,  Cattle, 


Developing  countries,  Evapotranspiration,  Model 
studies,  Soil  water,  Water  management,  Water  re- 
sources management. 

The  numbers  of  dead  cattle  in  1977/1978  through 
1985/1986,  expressed  as  a  percentage  of  the  total 
cattle  numbers,  for  six  regions  in  Botswana  and  for 
the  country  as  a  whole,  were  analyzed  as  a  func- 
tion of  a  simple  10-day  water-balance  model  which 
contains  only  estimated  potential  evapotranspira- 
tion, rainfall,  one  single  rangeland-cattle  factor, 
and  one  maximum  available  soil  moisture  reserve 
as  input  parameters.  The  output  of  the  model  is  a 
livestock  performance  index,  which  expresses  (as  a 
percentage)  the  extent  to  which  the  assumed  water 
requirements  of  cattle  and  range  were  satisfied  by 
rainfall.  Between  75  and  90%  of  the  variability  of 
the  cattle  death  ratios  is  accounted  for  by  the  index 
calculated  for  the  past  two  and  a  half  seasons.  As 
an  overall  average,  a  rangeland-cattle  factor  of 
0.35  and  a  maximum  available  sat  moisture  reserve 
of  50  mm  should  be  used.  Further  analysis  of  the 
results  obtained  for  each  area  and  tests  of  accuracy 
and  precision  of  the  model,  show  that  the  index 
can  be  used  as  a  qualitative  indicator  of  rainy 
season  qualities  for  livestock  performance  on  an 
areal  scale  and  as  a  quantitative  indicator  for  the 
assessment  of  cattle  death  ratios  and  numbers  on  a 
national  scale.  (Author's  abstract) 
W90- 10528 


SELECT  YOUR  WATER  SOURCE. 

California  State  Univ.,  Fresno.  Center  for  Irriga- 
tion Technology. 
K.  Solomon,  and  D.  Zoldoske. 
American  Fruit  Grower,  Vol.107,  No.3,  March 
1987,  p  41-43. 

Descriptors:  'Irrigation,  'Orchards,  'Project  plan- 
ning, 'Water  requirements,  'Water  supply,  Eco- 
nomic aspects,  Fruit  crops,  Irrigation  efficiency, 
Planning,  Water  demand. 

The  water  supply  is  the  first  problem  addressed  by 
the  orchardist  considering  a  low-volume  irrigation 
system.  He  must  then  consider:  how  much  water  is 
needed;  the  sources  available;  how  much  the 
source  can  supply;  and  the  quality  of  the  source. 
Water  requirements  depend  on  the  crop  and  cli- 
mate. The  amount  of  water  which  soaks  into  the 
ground  and  is  available  for  use  is  called  the  'effec- 
tive rainfall'.  The  irrigation  system  must  provide 
the  difference  between  the  effective  rainfall  and 
the  water  needs  of  the  crops  during  the  growing 
season.  The  system  must  also  supply  peak  daily 
needs  during  the  highest  crop  consumption  peri- 
ods. Local  agricultural  agencies  provide  estimates 
of  peak-use  rates.  The  demand  on  the  source  can 
be  calculated  by  multiplying  the  crop  demand  in 
acre-inches  per  hour  by  450  to  give  gallons  per 
minute.  The  fact  that  low-volume  irrigation  sys- 
tems operate  at  75  to  90%  efficiency  should  be 
considered.  The  potential  source  must  be  close 
enough  to  be  economical  and  its  quality  good 
enough  to  be  used.  (King-PTT) 
W90-10700 


EQUIPPING  YOUR  IRRIGATION  SYSTEM. 

California  State  Univ.,  Fresno.  Center  for  Irriga- 
tion Technology. 
D.  Zoldoske,  and  K.  Solomon. 
American  Fruit  Grower,  Vol.   107,  No.  4,  April 
1987,  p  18-20. 

Descriptors:  'Drip  irrigation,  'Irrigation,  'Irriga- 
tion design,  'Spray  irrigation,  'Sprinkler  irriga- 
tion, Capital  costs,  Control  systems,  Filters,  Or- 
chards, Pressure  head.  Pumps,  Screens,  Water  de- 
livery, Water  distribution. 

Low-volume  irrigation  systems  deliver  filtered 
water  directly  onto  or  below  the  surface  either 
drop  by  drop  with  a  drip  emitter  or  over  a  10  to  15 
ft  diameter  with  a  spray  device.  All  drip/low 
volume  microsprinkler  systems  include  a  pump;  a 
control  head;  a  main  and  submain  lines;  laterals; 
and  emission  devices.  The  control  head  regulates 
flow,  pressure  and  filtration  and  can  contain  chem- 
ical injection  manifolds  and  meters.  Filtration  is 
critical  and  the  type  of  filtration  unit  depends  on 
the  contaminants  found  in  the  water.  Wire  screens 


separate  floating  materials.  Gravity  filters,  centrifu- 
gal action  filters  and  screen  filters  remove  inorgan- 
ic particles.  Sand  media  filters  eliminate  organic 
materials.  The  mains  and  submains  deliver  water  to 
the  lateral  lines.  Emission  devices  come  in  two 
forms  drip  emitters  and  microsprinkler/sprayer  de- 
vices. Drip  emitters  has  flow  rates  of  a  half,  1  and 
2  gallon  per  hour(gph).  Typically,  there  is  one 
microsprinkler  per  tree  with  a  flow  of  8  to  25  gph. 
Drip  emitters  and  microsprinkler/sprayers  come  in 
pressure  compensating  form  and  a  non-compensat- 
ing form.  The  compensating  form  is  used  in  fields 
with  large  differences  in  elevations.  A  typical 
system  costs  between  $500  and  $900.  Bids  foi 
irrigation  systems  should  consider  the  design  toler- 
ance for  pressure  difference,  and  the  total  dynamic 
head  or  total  system  pressure.  (King-PTT) 
W90-10701 


MANAGE  MICROIRRIGATION  EFFECTIVE- 
LY. 

California  State  Univ.,  Fresno.  Center  for  Irriga 

tion  Technology. 

K.  Solomon,  and  D.  Zoldoske. 

American  Fruit  Grower,  Vol.   107,  No.  5,  Maj 

1987,  p  13-15,  1  tab. 

Descriptors:  'Irrigation,  'Irrigation  management 
'Irrigation  scheduling,  'Microirrigation,  'Or 
chards,  'Planning,  'Water  supply,  Evapotranspira 
tion,  Leaching,  Maintenance,  Project  planning 
Soil  moisture  meters,  Water  demand,  Water  use 

Monitoring  soil  moisture  and  scheduling  irrigatioi 
are  the  keys  to  an  effective  system.  Water  losi 
from  the  plant  results  fron 

evapotranspiration(ET).  The  ET  must  be  known  t< 
determine  the  amount  of  water  to  deliver  to  thi 
crop.  The  reference  daily  evapotranspiration(ETo 
is  the  amount  of  water  used  by  a  reference  crop  ii 
a  day.  The  ET  for  any  crop  or  ETc  is  obtained  b; 
multiplying  the  ETo  by  the  crop  coefficient(Kc 
for  that  crop.  The  Kc  for  orchards  is  usually  0.7  t< 
1.  The  water  usage(GTD)  in  gallons  per  day  pe 
tree  is  determined  by  multiplying  the  ETc  ii 
inches  per  day  by  the  orchard  area  in  square  fee 
by  0.623.  Multiplying  the  GTD  by  a  leachinj 
factor  and  by  the  application  efficiency  produce 
the  adjusted  GTD.  Multiplying  the  adjusted  GTI 
by  the  number  of  trees  yields  the  total  dail; 
demand  in  gallons  per  day.  Testing  the  moisture  ii 
the  soil  verifies  that  the  proper  amount  of  water  i 
being  applied.  Moisture  can  be  measured  by  touch 
tensiometers,  and  electrical  resistance  blocks.  Th 
irrigation  should  begin  early  to  allow  for  repai 
and  maintenance  and  to  determine  the  proper  are 
or  profile  of  irrigated  soil.  Irrigation  should  b 
scheduled  to  maintain  that  wetted  profile  durin; 
the  growing  season.  (King-PTT) 
W90-10702 


LAND  QUALITY,  IRRIGATION  DEVELOP 
MENT,  AND  CROPPING  PATTERNS  IN  THI 
NORTHERN  HIGH  PLAINS. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul 

tural  and  Resource  Economics. 

E.  Lichtenberg. 

American  Journal  of  Agricultural  Economics,  Vo 

71,  No.  1,  February  1989,  p  187-193,  1  tab,  13  rel 

Descriptors:  'Crop  production,  'Economic  as 
pects,  'Environmental  impact,  'Great  Plains,  *Im 
gation  effects,  'Irrigation  practices,  'Land  us< 
•Model  studies,  Capital  costs,  Groundwater  pollv, 
tion,  Public  policy,  Sandy  soils,  Soil  erosior 
Taxes,  Technology. 

The  interaction  between  land  quality,  crop  choic< 
and  technological  change  was  examined,  using 
framework  that  integrated  cross-sectional  and  ii 
tertemporal  aspects  of  diffusion  of  new  techno 
ogies.  A  theoretical  model  of  crop  and  technolog 
choice  with  differential  land  quality  was  deve 
oped.  The  empirical  results  indicated  that  the  acn 
ages  allocated  to  different  crops  vary  significant 
over  land  quality  and,  indeed,  that  crops  tend  to  b 
grown  on  specific  ranges  of  land  quality.  Th 
introduction  of  center-pivot  irrigation  technolog 
was  shown  to  have  induced  significant  changes  i 
cropping  patterns,  specifically,  substitution  of  irr 
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[ated  corn  for  sorghum  and  small  grains.  This  also 
mggests  that  such  land-quality-augmenting  tech- 
lologies  tend  to  be  utilized  primarily  on  lower 
]ualities  of  land.  Opponents  of  the  use  of  center- 
rivot  irrigation  have  argued  that  conversion  of 
ower-quality  lands  to  irrigated  farming  will  result 
n  greater  erosion  hazard  and  groundwater  con- 
amination  by  agricultural  chemicals  and  that  tax 
>reaks  have  been  largely  responsible  for  the  pace 
>f  irrigation  development  and  the  enhanced  threat 
>f  environmental  damage.  This  study  tended  to 
iupport  their  arguments.  The  spread  of  center- 
>ivot  technology  was  shown  to  be  the  most  rapid 
)n  sandy  soils  that  are  erosion-prone  and  more 
/ulnerable  to  groundwater  contamination.  In  addi- 
ion,  the  rate  of  adoption  of  center-pivot  technolo- 
gy was  shown  to  be  quite  sensitive  to  the  cost  of 
■apital,  which  is  determined  in  part  by  tax  policies. 
More  broadly,  this  implies  that  the  environmental 
ipillovers  of  agriculture  may  be  as  sensitive  to 
nacroeconomic  policies  as  agriculture  in  general, 
io  that  greater  coordination  is  needed  among  a 
>road  array  of  policies.  (King-PTT) 
W90- 10705 


FARMERS'  PERCEPTIONS  AND  USE  OF  SOIL 
\ND  WATER  CONSERVATION  TECHNOL- 
3GIES. 

Mississippi  State  Univ.,  Mississippi  State.   Social 

science  Research  Center. 

For  primary  bibliographic  entry  see  Field  6B. 

iV90-11256 


SEEPAGE  STUDY  OF  THE  SOUTH  BEND, 
RICHFIELD,  AND  VERMILLION  CANALS, 
JEVDZR  COUNTY,  UTAH. 

3eological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11260 


PUBLIC  INTERVENTION  IN  FARMER-MAN- 
AGED IRRIGATION  SYSTEMS. 

Winrock  International,  Arlington,  Virginia.  1989. 
?06p. 

Descriptors:  'Developing  countries,  'Irrigation  ef- 
ficiency, 'Irrigation  engineering,  'Irrigation  man- 
igement,  'Irrigation  operation,  'Irrigation  pro- 
grams, 'Water  law,  Case  studies,  Evaluation,  Irri- 
gation canals,  Irrigation  design,  Irrigation  ditches, 
Irrigation  practices,  Management  planning,  Project 
planning. 

In  many  countries,  farmer-managed  irrigation  sys- 
tems account  for  a  significant  portion  of  the  irrigat- 
ed area  and  food  produced.  A  growing  recognition 
of  their  importance  has  led  irrigation  agencies  to 
assist  these  systems  by  increasing  water  supplies 
and  improving  reliability.  Results  have  been  mixed. 
To  identify  and  define  research  issues  and  appro- 
priate methodologies  related  to  public  intervention 
in  farmer-managed  irrigation  systems,  the  Interna- 
tional Irrigation  Management  Institute,  and  the 
Water  and  Energy  Commission  Secretariat 
(WECS)  of  the  Ministry  of  Water  Resources,  Gov- 
ernment of  Nepal,  held  an  international  conference 
in  Kathmandu,  Nepal.  As  a  result  of  the  confer- 
ence, 18  papers  were  presented  which  offer  recent 
and  ongoing  research,  as  well  as  agencies'  experi- 
ences, on  farmer-managed  systems  in  developing 
countries.  (See  W90- 11290  thru  W90-11305) 
(Geiger-PTT) 
W90- 11289 


AVERTING  THE  BUREAUCRATIZATION  OF 
A  COMMUNITY-MANAGED  RESOURCE:  THE 
CASE  OF  THE  ZANJERAS. 

Asian  Inst,  of  Management,  Makati  (Philippines). 
R.  Y.  Siy. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.  Winrock  International,  Arlington, 
Virginia.  1989.  p  35-47.  10  ref. 

Descriptors:  'Irrigation  management,  'Irrigation 
programs,  'Philippines,  'Project  planning,  'Water 
allocation,  'Water  law,  Developing  countries,  Irri- 
gation design,  Irrigation  ditches,  Public  participa- 
tion. 


A  new  irrigation  plan  was  designed  for  the  zan- 
jeras  (farmer-irrigater  origanization)  of  the  north- 
ern Philippines,  an  area  which  traditionally  relied 
on  farmer-managed  irrigation  systems.  The  two- 
phase  integrated  agricultural  development  project 
would  include  the  construction  of  irrigation  facili- 
ties, a  dam,  and  two  hydro-electric  power  plants. 
Resistance  of  zanjeras  farmers  to  the  plan  spurred 
the  design  of  a  new  plan  which  included  the  pres- 
ervation of  the  integrity  and  identity  of  each  zan- 
jera  and  the  enlisting  of  the  cooperation  and  par- 
ticipation of  the  farmers  in  the  planning  process. 
The  new  project  was  viewed  as  the  rehabilitation 
of  many  small  community-managed  irrigation  sys- 
tems rather  than  as  the  construction  of  a  new 
large-scale  irrigation  project.  However,  the  new 
system  was  inoperable  by  the  June  1982  planting 
season  forcing  the  zanjeras  farmers  to  resort  to 
their  old  irrigation  systems  which  were  often 
blocked  or  made  inoperable  by  the  new  construc- 
tion. In  some  cases  the  farmers  tore  down  the  new 
irrigation  structures  and  animosity  arose  between 
staff  leaders  of  the  new  project  and  the  old  irriga- 
tion system  organizers.  Meetings  were  held  be- 
tween these  two  groups  to  plan  the  new  irrigation 
system  which  would  make  use  of  existing  irrigation 
canals.  Zanjeras  farmers  began  to  realize  the  bene- 
fits of  irrigation  assistance.  Under  the  new  design, 
upstream  dams  would  divert  water  from  a  river 
and  channel  it  to  specific  zanjeras.  Beyond  the 
point  of  delivery,  the  zanjera  was  responsible  for 
control  of  its  own  irrigation  system.  The  new 
system  created  the  need  for  closer  coordination  on 
matters  of  water  allocation  among  zanjeras  and  the 
distribution  of  responsibilities  for  the  maintenance 
of  common  facilities.  (See  also  W90- 11289) 
(Geiger-PTT) 
W90- 11290 


FARMER-MANAGED  IRRIGATION  SYSTEMS 
AND  THE  IMPACT  OF  GOVERNMENT  AS- 
SISTANCE: A  NOTE  FROM  BALI,  INDONE- 
SIA. 

Udayana  Univ.,   Denpasar  (Indonesia).   Dept.   of 
Socio-Economics. 
N.  Sutawan. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.  Winrock  International,  Arlington, 
Virginia.  1989.  p  49-69.  12  ref. 

Descriptors:  'Indonesia,  'Irrigation  districts,  'Irri- 
gation management,  'Irrigation  practices,  'Irriga- 
tion programs,  'Social  aspects,  'Water  law,  Case 
studies,  Developing  countries,  Government  sup- 
ports, Irrigation  engineering,  Water  management, 
Weirs. 

For  over  nine  centuries,  wet-rice  producers  in  Bali 
have  been  organizing  themselves  into  socio-reli- 
gious  communal  irrigation  associations  known  as 
subaks.  Before  1969,  government  assistance  was 
limited  to  constructing  and  rehabilitating  head- 
works  and  primary  canals,  leaving  the  rest  of  the 
irrigation  networks  as  before.  After  1970,  head- 
works,  primary  canals,  and  secondary  canals  were 
all  built  by  the  government.  In  1979,  the  govern- 
ment initiated  a  project  to  upgrade  the  tertiary 
irrigation  network  of  subaks.  By  1983,  about  60% 
of  the  total  Sawah  area  in  Bali  was  already  irrigat- 
ed by  government-built  dams  and  the  remainder  by 
upgraded  tertiary  networks.  Operation  and  mainte- 
nance of  the  main  system  has  been  taken  over  by 
the  bureaucracy.  The  management  of  tertiary  sys- 
tems remains  in  the  hands  of  subak  members.  Case 
studies  of  unsuccessful  government  assistance  to 
subak  farmers  site  inequitable  water  distribution,  a 
decline  in  water  supply  and  a  need  for  coordina- 
tion among  formerly  independent  irrigation  sys- 
tems as  main  project  limitations.  More  successful 
irrigation  projects  have  implemented  changes 
within  only  one  subak  or  irrigation  system  and 
have  maintained  the  social  and  religious  identity  of 
the  subak.  (See  also  W90-1 1289)  (Geiger-PTT) 
W90-11291 


INSTITUTIONAL  INNOVATIONS  IN  IRRIGA- 
TION MANAGEMENT:  A  CASE  STUDY  FROM 
NORTHERN  PAKISTAN. 

International  Centre  for  Integrated  Mountain  De- 
velopment, Kathmandu  (Nepal). 
A.  A.  Dani,  and  N.  Siddiqi. 


IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.  Winrock  International,  Arlington, 
Virginia.  1989.  p  71-89.  2  tab,  23  ref. 

Descriptors:  'Irrigation  management,  'Irrigation 
operation,  'Irrigation  practices,  'Irrigation  pro- 
grams, 'Pakistan,  'Social  aspects,  'Water  alloca- 
tion, 'Water  law,  Developing  countries,  Economic 
aspects,  Government  supports,  Irrigation  districts, 
Irrigation  efficiency,  Water  management. 

In  northern  Pakistan,  water  shares  for  irrigation  of 
arable  land  were  historically  based  on  lineage.  In 
1953,  the  jirga  (council)  for  irrigation  management 
was  formulated  to  manage  schedules  for  irrigation 
and  maintain  the  infrastructure  of  the  irrigation 
systems  to  compensate  for  the  growth  of  farming 
in  the  area.  As  the  efficiency  of  the  jirga  declined, 
the  Aga  Khan  Rural  Support  Program  (AKRSP) 
intervened  to  establish  village  organizations  (VO), 
provide  assistance  for  productive  physical  infra- 
structures, and  develop  extension-and-supplies  in- 
frastructure for  continuously  providing  services  to 
the  VO.  AKRSP's  role  as  an  indirect  investor  in 
the  irrigation  system  was  accepted  positively  by 
the  villagers  of  Aliabad  because  the  program  did 
not  affect  the  claims  of  villagers  to  water  and 
subsequent  land  use  rights.  AKRSP  proved  effec- 
tive in  mobilizing  local  skills,  knowledge,  and  or- 
ganizational strength.  AKRSP  exhibits  a  three- 
tiered  level  of  irrigation  management  which  grew 
out  of  the  traditional  system.  At  the  top  is  the 
Federation  of  all  potential  water  users,  a  total  of 
more  than  900  households.  The  second  level  con- 
tains the  three  subsystems:  Aliabad,  Hyderabad, 
and  Baltit,  which  also  exhibit  a  corporate  identity 
in  terms  of  major  decisions  making.  The  third  level 
is  that  of  the  VOs,  the  level  which  AKRSP  usually 
deals  within  its  development  work.  The  lesson  to 
be  learned  from  the  success  of  AKRSP  is  that 
public  interventions  which  search  for  and  attempt 
to  build  upon  existing  organizations  will  ensure 
continuity  with  the  past  and  may  be  easier  to 
sustain  for  the  future.  (See  also  W90- 11289) 
(Geiger-PTT) 
W90- 11292 


EVALUATION  OF  NIA'S  PARTICIPATORY 
COMMUNAL  PROGRAM. 

Institute  of  Philippine  Culture,  Quezon  City. 
R.  P.  de  los  Reyes,  and  S.  M.  G.  Jopillo. 
IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.   Winrock   International,   Arlington, 
Virginia.  1989.  p  91-1 1 1.  1  fig,  14  tab,  7  ref. 

Descriptors:  'Economic  aspects,  'Irrigation  man- 
agement, 'Irrigation  practices,  'Irrigation  pro- 
grams, 'Philippines,  'Water  law,  Crop  yield,  De- 
veloping countries,  Evaluation,  Irrigation  efficien- 
cy, Irrigation  engineering,  Water  management. 

Recent  programs  of  the  National  Irrigation  Ad- 
ministration (NIA)  of  the  Philippines  for  assisting 
communal  irrigation  systems  employ  a  participa- 
tory approach  in  which  farmers  assist  engineers  in 
planning  irrigation  systems.  An  evaluation  of  the 
effects  of  NIA's  participatory  intervention  method 
was  performed  by  comparing  two  types  of  NIA- 
assisted  communal  projects:  those  which  NIA  de- 
veloped using  the  participatory  intervention 
method,  and  those  which  NIA  assisted  using  its 
traditional  approach  (nonparticipatory  projects). 
The  study  gathered  and  analyzed  data  on  three 
types  of  populations:  NIA-assisted  communal  irri- 
gation projects,  key  informants,  and  farmer-users 
of  the  projects.  Twenty-four  participatory  and  22 
nonparticipatory  projects  which  NIA  initiated  be- 
tween 1981  and  1983  were  examined.  Interviews 
conducted  on  the  study  populations  showed  that 
communal  systems  which  NIA  developed  through 
the  participatory  approach  performed  better  than 
the  systems  which  the  agency  assisted  through  its 
traditional  nonparticipatory  approach.  This  was 
evident  in  the  more  functional  facilities,  larger 
expansion  areas,  and  higher  per  hectare  rice  yields 
of  the  participatory  type  of  system.  Systems  that 
NIA  assisted  under  the  participatory  program  had 
better-structured  irrigators'  associations  than  those 
developed  outside  the  program.  Associations  under 
the  participatory  program  had  more  improved  pro- 
cedures of  system  management.  Under  the  partici- 
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patory  program,  a  more  cordial  and  open  relation- 
ship between  the  farmers  and  NIA  appeared  to 
develop.  Results  of  the  evaluation  were  discussed 
with  NIA  employees  during  a  workshop  in  which 
engineering  and  institutional  plans  to  improve  NIA 
assistance  programs  were  outlined.  (See  also  W90- 
11289)  (Geiger-PTT) 
W90-11293 


ISSUES  RELATED  TO  INTERVENTIONS  IN 
FARMER-MANAGED  IRRIGATION:  REHA- 
BILITATION OF  A  TANK  IRRIGATION 
SYSTEM. 

Centre  for  Water  Resources,  Madras  (India). 
R.  Sakthivadivel,  and  C.  R.  Shanmugham. 
IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion  Systems.   Winrock   International,   Arlington, 
Virginia.  1989.  p  1 13-130.  2  fig,  6  tab,  3  ref. 

Descriptors:  *India,  'Irrigation  efficiency,  'Irriga- 
tion management,  'Irrigation  practices,  'Irrigation 
programs,  'Maintenance,  'Water  law,  Evaluation, 
Irrigation  canals,  Irrigation  ditches,  Irrigation  en- 
gineering.'if  anks,  Water  management. 

A  study  was  undertaken  by  the  Center  for  Water 
Resources,  Anna  University  in  a  selected  farmer- 
managed  tank  irrigation  system  at  Padi-anallur  Vil- 
lage in  Tamil  Nadu  to  examine  the  present  status  of 
the  tank  system  and  to  design  measures  to  remedy 
deficiencies.  Pre-rehabilitation  studies  examined 
the  watershed,  tank  structures,  supplemental 
sources  of  irrigation  available  from  wells  and  other 
water  sources,  command  area,  quality  of  irrigation 
and  drainage  water,  water  distribution  and  control, 
cropping  pattern  and  agricultural  practices,  and 
socio-economic  conditions  of  the  landowners.  Pro- 
posed rehabilitations  for  the  tank  and  irrigation 
system  were  discussed  with  the  farmer  benefici- 
aries before  project  implementation.  The  complet- 
ed improvements  included  planting  of  trees  to 
reduce  erosion  and  siltation  in  the  tank,  clearing 
the  choked-up  syphon,  fixing  the  leaky  weirs,  im- 
proving sluices  and  irrigation  and  drainage  chan- 
nels, and  other  on-farm  development  works.  Coop- 
eration among  farmers  for  the  equitable  distribu- 
tion of  water  is  necessary  to  ensure  the  success  of 
the  improved  tank  irrigation  system.  (See  also 
W90-1 1289)  (Geiger-PTT) 
W90-11294 


DEVELOPMENT  OF  SMALL-SCALE  LIFT  IR- 
RIGATION IN  BANGLADESH. 

Bangladesh     Agricultural     Univ.,     Mymensingh. 
Dept.  of  Agricultural  Economics. 
M.  A.  S.  Mandal. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.  Winrock  International,  Arlington, 
Virginia.    1989.   p   131-147.    1   fig,  7  tab,    12  ref. 

Descriptors:  'Bangladesh,  'Groundwater  irriga- 
tion, 'Irrigation  efficiency,  'Irrigation  manage- 
ment, 'Irrigation  practices,  'Irrigation  programs, 
'Water  resources  development,  Crop  yield,  Devel- 
oping countries,  Irrigation  design,  Irrigation  water, 
Payment,  Pumps,  Social  aspects,  Water  costs, 
Water  management. 

Small-scale  irrigation  was  started  in  Bangladesh 
with  the  supply  of  low-lift  pumps  by  the  Bangla- 
desh Agricultural  Development  Corporation 
(BADC)  against  fixed  rental  charges  under  an  ini- 
tial program  called  Mechanized  Cultivation  and 
Power  Pumps  Irrigation  (MCPPI)  in  1962. 
Groundwater  exploitation  started  in  1961  with  the 
installation  of  380  deep  tube-wells.  In  the  mid- 
1970s,  the  government  encouraged  the  develop- 
ment of  two  more  small-scale  groundwater  de- 
vices, shallow  tube  wells  and  hand  tube  wells.  An 
evaluation  was  made  of  deep  and  shallow  tube 
wells  operated  by  the  Bangladesh  Rural  Develop- 
ment Board  (BRDB)  and  the  Farmers'  Coopera- 
tive Society  (KSS)  in  Tangail  and  Gazipur.  The 
BRDB-KSS-managed  deep  tube  wells  and  shallow 
tube  wells  had  poor  performance  as  evidenced  by 
low  command  areas,  low  yield,  and  low  output  in 
both  areas.  BADC-rented  deep  tube  wells  had 
higher  yields  but  low  coverage  per  unit,  while 
BADC-private  deep  tube  wells  showed  higher 
coverage  but  lower  yields  because  of  inadequate 
water   supply   to   larger  command   areas.    Water 


users  using  private  deep  tube  wells  had  lower 
returns  over  water  costs  than  those  using  rented 
deep  tube  wells.  Deep  tube  wells  under  BRDB- 
KSS  Irrigation  Management  Program  (IMP) 
showed  better  initial  performance  compared  to 
deep  tube  wells  under  other  agencies  or  manage- 
ment approaches  because  of  integrated  back-up 
services  provided  by  the  support  agencies.  The 
major  factor  affecting  irrigation  performance  ap- 
pears to  be  the  mode  of  payment  for  water.  The 
share-cropping  payment  systems  (in  Tangail)  and 
the  systems  where  farmers  bought  their  own  fuel 
(in  Gazipur)  showed  lower  coverage,  yield, 
output,  and  returns  to  farmers  than  cash  payment 
systems.  (See  also  W90-1 1289)  (Geiger-PTT) 
W90- 11295 


IDENTIFYING  ASSISTANCE  NEEDS  OF 
FARMER-MANAGED  IRRIGATION  SYSTEMS. 

Central  Luzon  State  Univ.,  Munoz  (Philippines). 
Coll.  of  Engineering. 
H.  L.  Angeles. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.  Winrock  International,  Arlington, 
Virginia.  1989.  p  149-164.  8  fig,  1  tab,  5  ref. 

Descriptors:  'Government  supports,  'Irrigation 
management,  'Irrigation  operation,  'Irrigation 
practices,  'Irrigation  programs,  Comparison  stud- 
ies, Economic  aspects,  Irrigation  efficiency,  Main- 
tenance, Project  planning,  Water  allocation,  Water 
distribution,  Water  supply. 

Comparison  studies  were  made  of  indigenous  (tra- 
ditional farmer  operated),  modified  (government- 
improved  indigenous),  and  government-operated 
irrigation  systems  in  the  Philippines  to  identify 
assistance  needs  for  farmer-managed  irrigation  sys- 
tems. Multidisciplinary  research  teams  made  obser- 
vations and  gathered  data  on  the  three  types  of 
irrigation  systems  in  relation  to  irrigation  practices, 
water  distribution  and  allocation,  organizational 
structure,  system  maintenance,  and  problems  and 
needs.  Results  showed  that  communal  farmer-man- 
aged irrigation  systems  were  capable  of  allocating 
irrigation  water  under  a  variety  of  conditions  and 
could  mobilize  labor  for  the  maintenance  of  the 
system.  The  ability  of  the  indigenous  system  to 
collect  irrigation  fees  was  well  demonstrated  by 
one  system  where  fee  collection  reached  a  record 
of  96%.  Under  government  management,  the  rate 
of  fee  collection  in  that  system  was  a  little  over 
50%  on  the  average.  The  capability  of  the  fanners 
to  manage  an  irrigation  system  must  be  reinforced 
with  adequate  support  from  government  and  other 
sectors,  whether  financial  or  technical,  to  derive 
the  maximum  benefits.  Training  programs,  semi- 
nars, and  workshops  should  be  conducted  where 
irrigators'  association  officers  and  members  could 
participate  to  expose  the  farmers  to  new  ideas  and 
techniques  of  system  management.  A  program 
should  be  initiated  aimed  at  activating  irrigator 
associations  to  motivate  farmers  to  improve  their 
systems.  A  water  impoundment  system  should  be 
funded  by  the  government  to  provide  more  ade- 
quate water  supplies  during  the  dry  season.  (See 
also  W90-11289)  (Geiger-PTT) 
W90- 11296 


SMALL-SCALE  IRRIGATION  SYSTEMS  IN 
MOROCCO:  PRESENT  STATUS  AND  SOME 
RESEARCH  ISSUES. 

Institut   Agronomique   et   Veterinaire   Hassan   II, 
Rabat  (Morocco). 
R.  M.  Abdellaoui. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.  Winrock  International,  Arlington, 
Virginia.  1989.  p  165-173.  21  ref. 

Descriptors:  'Irrigation  management,  'Irrigation 
practices,  'Irrigation  programs,  'Morocco,  'Water 
allocation,  Developing  countries,  Research  prior- 
ities, Social  aspects,  Water  distribution,  Water 
management,  Water  rights. 

In  Morocco,  the  small-and  medium-scale  irrigation 
systems  (SMSIS)  which  range  in  size  from  50  to 
3,000  hectares  and  the  large-scale  irrigation  sys- 
tems (LSIS)  which  range  from  3,000  to  several 
thousand  hectares  can  be  distinguished.  SMSIS  are 
either    traditional    or    modern    systems    that    are 


always  farmer-managed.  LSIS  are  modern  system 
whose  main  structures  are  always  managed  by  thi 
government.  Problems  facing  the  SMSIS  includ 
lack  of  data  on  system  operations,  remoteness 
difficulties  in  solving  land  ownership  problems 
secular  water  rights,  and  unanswered  question 
related  to  administrative,  legal,  and  financial  polic; 
issues.  Since  the  SMSIS  is  a  technical,  social,  eco 
nomic,  political,  and  historical  entity,  its  stud; 
should  be  conducted  as  a  multi-disciplinary  tear 
effort.  The  study  of  the  SMSIS  system  shouli 
include:  (1)  general  information  concerning  th> 
location,  the  climate,  the  soils,  the  crops,  lam 
ownership  statutes  and  distribution,  and  water  re 
sources  quality  and  quantity,  (2)  irrigation  networl 
layout,  capacity,  structures,  and  on-farm  wate 
management,  (3)  organization  for  water  manage 
ment,  water  distribution,  and  system  maintenance 
(4)  water  rights,  and  (5)  methodology  for  researcl 
within  the  system.  (See  also  W90-11289)  (Geiget 
PTT) 
W90- 11297 


PUBLIC  INTERVENTION  IN  FARMER-MAN 
AGED  IRRIGATION  SYSTEMS:  A  THAI  PEF 
SPECnVE. 

Khon  Kaen  Univ.   (Thailand).   Water  Resource 

and  Environment  Inst. 

S.  Sethaputra. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga 

tion  Systems.   Winrock  International,   Arlingtor 

Virginia.  1989.  p  175-180.  1  fig. 

Descriptors:  'Irrigation  engineering,  'Irrigatio 
management,  'Irrigation  practices,  'Irrigation  pre 
grams,  'Thailand,  'Water  law,  Economic  aspect' 
Government  supports,  Public  policy,  Weirs. 

In  Thailand,  irrigation  within  a  village  is  manage 
by  a  tambon  (subdistrict).  A  group  of  tambon 
forms  an  amphur  (district),  and  a  group  of  amphui 
forms  a  changwat  (province).  When  the  villag 
committee  makes  a  request  to  have  a  weir  built,  th 
tambon  screens  the  request  in  regard  to  urgencj 
The  council  passes  the  request  on  to  the  amphui 
which  in  turn  passes  it  on  to  the  changwat.  Th 
request  is  finally  approved  in  Bangkok  and 
budget  is  allocated  for  design  and  constructiot 
Once  the  structure  is  complete,  the  Department  c 
Local  Administration  under  the  Ministry  of  Inten 
or  is  responsible  for  forming  water  users'  group 
and  encouraging  the  groups  to  operate  and  mair 
tain  the  facilities.  The  duration  of  activities  froi 
the  request  time  to  end  product  varies  from  abot 
18  months  to  several  years.  The  unsuccessful  rat 
of  project  maintenance  from  government  original 
ed  projects  indicates  that  non-government  wei 
construction  programs  might  have  better  success  t 
building  weirs  with  lower  construction  costs.  Thi 
discrepancy  between  government  assisted  and  nor 
government  assisted  projects  is  attributed  to  desig 
of  a  weir,  which  is  often  done  without  consultin 
farmers  in  the  case  of  government-initiate 
projects,  approach  to  project  maintenance,  an 
cooperation  among  agencies.  Short  term  measure 
to  improve  the  situation  include  interaction  wit 
farmers  when  projects  are  being  designed,  an 
involvement  of  villagers  with  operation  and  mair 
tenance.  Long  term  measures  focus  on  attackin 
inefficiency  due  to  lack  of  cooperation  amon 
agencies.  (See  also  W90- 11289)  (Geiger-PTT) 
W90- 11298 


RESEARCHING  VILLAGE  IRRIGATION  SYS 
TEMS  IN  SRI  LANKA. 

Agrarian  Research  and  Training  Inst.,  Colomb 

(Sri  Lanka). 

J.  Perera. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga 

lion   Systems.   Winrock  International,   Arlingtor 

Virginia.  1989.  p  181-198.  17  ref. 

Descriptors:  'Irrigation  management,  'Irrigatio 
practices,  'Irrigation  programs,  'Social  aspect! 
•Sri  Lanka,  'Water  law,  'Water  resources  devel 
opment,  Developing  countries,  Irrigation  efficien 
cy,  Irrigation  engineering,  Irrigation  operatior 
Water  allocation,  Water  management. 
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o  achieve  self-sufficiency  in  food  production,  the 
jvernment  of  Sri  Lanka  is  endeavoring  to  expand 
le  area  under  food  crops  and  intensify  the  lands 
ready  under  cultivation  through  increased  irriga- 
on  schemes.  Since  the  1970s,  investments  in  vil- 
ge  irrigation  systems  have  been  increased  due  to 
ieir  cost  effectiveness  and  ability  to  increase 
irmer  income  and  reduce  drought  related  risks, 
wo  main  approaches  to  village  irrigation  rehabili- 
ition  programs  are  state-sponsored  programs  and 
sn-government  organization  (NGO)  sponsored 
rograms.  The  water  management  program  carried 
at  by  the  Department  of  Agrarian  Services  has 
vo  main  components:  improved  agricultural  prac- 
ces  and  system  management.  The  improved  agri- 
jltural  practices  include  dry  sowing  of  rice  in  the 
'et  season  with  early  rains  plowing  immediately 
iter  the  wet  season  and  dry  seasons,  growing 
ibsidiary  food  crops  in  the  dry  season,  and  pro- 
lOting  short-duration  rice  varieties  in  both  sea- 
ms. The  system  management  component  includes 
itablishing  farmer  organizations  for  operation  and 
laintenance  and  for  implementing  water  manage- 
lent  programs,  cultivating  only  part  of  the  com- 
land  area  during  periods  of  water  shortage,  imple- 
lenting  a  rotational  water  supply  system  with  a 
xed  delivery  plan,  and  allocating  water  to  tail  end 
reas  before  head  end  areas.  Under  British  rule, 
riority  was  given  to  village  tank  restoration.  The 
inks  were  owned  by  the  government  so  the  villag- 
rs  took  little  responsibility  for  maintenance  of  the 
^sterns.  Village  irrigation  systems  decayed  as  a 
suit  of  the  decline  of  traditional  mechanisms  for 
'ater  management.  An  attempt  was  made  to  orga- 
ize  farmers  or  at  least  their  representatives  into 
le  tank  committees  to  maintain  irrigation  systems, 
ince  the  tank  committees  were  government  orga- 
ized  and  not  farmer  organized,  they  met  with 
ttle  success.  The  capacity  of  existing  farmer  orga- 
izations  should  be  strengthened  to  oversee  oper- 
tion  and  maintenance  tasks.  The  bethma  practice, 
scheme  of  community  cultivation,  which  was 
sed  during  times  of  water  shortage  was  discarded 
nth  the  advent  of  tank  irrigation.  New  practices 
f  cultivation  have  arisen  that  indicate  a  break- 
own  of  tradition  social  farming  practices.  In  times 
f  water  scarcity,  water  management  programs 
ttempt  to  practice  water  distribution  from  tail  to 
ead  end  reaches.  (See  also  W90-U289)  (Geiger- 
TT) 
V90-11299 


'ROBLEMS,  PROSPECTS,  AND  OPPORTUN1- 

TES  IN  DEVELOPING  FARMER-MANAGED 

RRIGATION  SYSTEMS  IN  NEPAL:  THE  DE- 

ARTMENT  OF  AGRICULTURE'S  FARM  IR- 

UGATION  PROGRAM. 

)epartment  of  Agriculture,  Kathmandu  (Nepal). 

'arm  Irrigation  and  Water  Utilization  Div. 

1  M.  Shrestha. 

N:  Public  Intervention  in  Farmer-Managed  Irriga- 

ion  Systems.   Winrock   International,   Arlington, 

Virginia.  1989.  p  201-214.  1  tab,  9  ref. 

Jescriptors:  "Irrigation  management,  "Irrigation 
iractices,  "Irrigation  programs,  "Nepal,  "Water 
iw,  "Water  management,  "Water  resources  devel- 
ipment,  Crop  production,  Crop  yield,  Govern- 
nent  supports,  Irrigation  efficiency. 

["o  meet  the  increased  demand  for  food,  Nepal 
nust  develop  irrigation  to  obtain  maximum  grain 
iroduction.  The  Department  of  Irrigation,  Hydrol- 
igy  and  Meteorology  (DIHM)  under  the  Ministry 
if  Water  Resources,  is  the  principal  organization 
nvolved  in  irrigation  development  in  Nepal.  The 
arger  projects  are  carried  out  through  semi-auton- 
>mous  project  boards.  The  Ministry  of  Panchayat 
ind  Local  Development  is  responsible  for  village 
vater  supplies,  construction  of  small  bridges, 
ipkeep  of  tracks  and  trails,  maintenance  of  pan- 
:hayat  buildings,  and  assistance  to  small  irrigation 
chemes.  The  Agricultural  Development  Bank  of 
^lepal  provides  credit  to  farmers  for  agricultural 
ictivities  and  finances  irrigation  schemes.  The 
?arm  Irrigation  and  Water  Utilization  Division 
FIWUD)  is  responsible  for  farm  level  irrigation 
levelopment  and  water  management.  FIWUD  de- 
/elops  criteria  for  project  selection  and  oversees 
he  formation  of  the  construction  committee.  In 
nost  cases  the  compulsory  5%  deposit  comes  from 
he  beneficiaries  or  a  comparable  amount  of  labor 


is  supplied  in  lieu  of  monetary  payment.  FIWUD 
will  establish  another  6  zonal  offices  for  a  total  of 
14  cover  zones  to  manage  environmental  problems 
caused  by  irrigation,  water  management,  and  oper- 
ation and  maintenance.  During  the  seventh  5-year 
Plan,  an  additional  40,000  hectare  of  land  is  to  be 
irrigated.  Government  intervention  in  farmer-man- 
aged irrigation  systems  should  include  promoting 
participation  by  farmers  in  project  planning,  devel- 
oping better  irrigation  techniques  in  difficult  areas, 
developing  organization  models  for  systems  that 
need  improvements,  and  testing  procedures  for 
mobilizing  voluntary  contributions  from  the  bene- 
ficiaries of  irrigation  schemes.  (See  also  W90- 
11289)  (Geiger-PTT) 
W90- 11300 


STATE  INTERVENTION  IN  SRI  LANKA'S  VIL- 
LAGE IRRIGATION  REHABILITATION  PRO- 
GRAM. 

Department  of  Agrarian  Services,  Colombo  (Sri 
Lanka). 
J.  Medagama. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.  Winrock  International,  Arlington, 
Virginia.  1989.  p  215-232.  25  ref. 

Descriptors:  "Irrigation  management,  "Irrigation 
practices,  "Irrigation  programs,  "Sri  Lanka, 
"Water  law,  "Water  management,  Developing 
countries,  Economic  aspects,  Government  sup- 
ports, Irrigation  design,  Irrigation  efficiency,  Irri- 
gation engineering,  Policy  making,  Research  prior- 
ities, Social  aspects. 

The  government  of  Sri  Lanka  has  embarked  on  a 
program  to  rehabilitate  1,200  village  irrigation  sys- 
tems and  modernize  another  similar  500  schemes. 
The  Village  Irrigation  Rehabilitation  Project 
(VIRP)  aims  to  rehabilitate  tanks  in  the  Dry  Zone 
and  initiate  related  water  management  programs. 
The  rehabilitation  under  VIRP  is  divided  into  the 
preconstruciion,  construction,  and  operation  and 
maintenance  stages.  The  omission  of  local  knowl- 
edge and  experience  from  the  design  process  is  a 
serious  drawback  to  the  preconstruction  stage.  If 
design  engineers  consulted  local  farmers  about  the 
environmental  factors  peculiar  to  each  irrigation 
scheme  in  each  village  many  serious  mistakes 
could  be  avoided.  Farmers  have  often  damaged 
state-built  structures  when  they  did  not  understand 
the  workings  of  the  systems.  Water  management 
programs  seek  to  use  rainfall  and  tank-stored  water 
more  efficiently  than  at  present  and  expand  com- 
mand areas  by  improving  the  dependability  of 
water  supply  and  allocating  water  equitably  among 
the  farmers.  The  Department  of  Agrarian  Services' 
water  management  program  has  three  components: 
civil  works  for  improving  irrigation  structures,  im- 
proved agricultural  practices,  and  system  manage- 
ment for  establishing  farmer  organizations.  Studies 
indicated  that  the  water  management  program 
achieved  remarkable  success  with  regard  to  the 
availability  and  adequacy  of  water.  The  issues  that 
need  the  attention  of  researchers  in  order  to  guide 
policy  makers  and  implementing  agencies  include: 
the  degree  of  state  intervention,  rehabilitation 
process,  understanding  the  Dry  Zone  village  econ- 
omy as  a  whole,  land  tenure,  economic  viability  of 
irrigation  programs,  and  catchment  development 
and  protection.  (See  also  W90-11289)  (Geiger- 
PTT) 
W90- 11301 


PUBLIC  INTERVENTION  IN  FARMER-MAN- 
AGED IRRIGATION  SYSTEMS  IN  NEPAL. 

Water  and  Energy  Commission,  Kathmandu 
(Nepal). 

S.  B.  Upadhyay. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.  Winrock  International,  Arlington, 
Virginia.  1989.  p  233-236.  1  tab. 

Descriptors:  "Irrigation  management,  "Irrigation 
practices,  "Irrigation  programs,  "Nepal,  "Water 
law,  "Water  resources  development,  Developing 
countries,  Government  supports,  Irrigation  effi- 
ciency, Maintenance,  Water  management. 

Although  there  is  not  a  long  history  of  public 
intervention  in  farmer-managed  irrigation  systems 


in  Nepal,  there  are  benefits  that  could  be  derived 
from  greater  involvement  of  farmers  in  the  devel- 
opment of  public  sector  irrigation  systems.  In  the 
design  phase,  farmers  can  assist  with  information 
regarding  soil  conditions  and  topography.  In  the 
construction  phase,  they  can  provide  labor.  In  the 
operation  phase,  they  can  participate  in  operation 
and  maintenance.  A  water  use  inventory  of  eight 
irrigation  districts  in  the  Tarai  showed  numerous 
problems  in  the  farmer-managed  systems  such  as 
siltation,  landslides,  outdated  structures,  and  lack 
of  skill  to  repair  damaged  structures.  Studies 
should  be  made  in  the  Tarai  to  find  effective  ways 
to  assist  farmers  in  improving  their  systems.  It  may 
be  possible  in  some  cases  to  increase  the  irrigated 
area  by  improved  management  practices  which 
reduce  the  consumption  of  water.  In  other  cases, 
building  semi-permanent  diversions  and  other 
structures  may  enhance  the  performance  of  irriga- 
tion systems.  Reducing  labor  demands  for  repair 
and  control  of  silt  due  to  erosion  and  floods  would 
also  benefit  irrigation  systems  operation.  With  im- 
proved technology,  seasonal  irrigation  systems 
could  be  made  to  function  year  round.  (See  also 
W90-1 1289)  (Geiger-PTT) 
W90-11302 


EVALUATION  OF  IRRIGATION  PROJECTS 
UNDERTAKEN  BY  AKRSP  IN  THE  GILGIT 
DISTRICT  OF  NORTHERN  PAKISTAN. 

Aga   Khan   Foundation,    Gilgit   (Pakistan).    Aga 
Khan  Rural  Support  Programme. 
M.  H.  Hussein,  H.  W.  Khan,  Z.  Alam,  and  T. 
Husain. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.  Winrock  International,  Arlington, 
Virginia.  1989.  p  235-261.  3  fig,  6  tab,  7  ref. 

Descriptors:  "Economic  aspects,  "Irrigation  man- 
agement, "Irrigation  practices,  "Irrigation  pro- 
grams, "Pakistan,  "Water  law,  "Water  resources 
development,  Capital  costs,  Cost  analysis,  Evalua- 
tion, Operating  costs,  Project  planning,  Sensitivity 
analysis,  Water  management. 

The  interim  success  of  the  Aga  Khan  Rural  Sup- 
port Program  (AKRSP),  a  development  program 
to  increase  the  incomes  of  farmers  in  northern 
Pakistan,  was  evaluated  in  terms  of  the  success  of 
154  irrigation  schemes.  The  AKRSP,  in  return  for 
support  asked  the  farmers  to  develop  village  orga- 
nizations (VOs)  to  build  up  equity  capital,  conduct 
weekly  meetings,  participate  in  extension  training 
programs,  and  organize  collective  land  develop- 
ment. Each  household  would  be  able  to  irrigate  an 
additional  0.71  ha  of  new  land  in  villages  where  an 
irrigation  project  was  constructed.  At  the  comple- 
tion of  the  land  development  process,  perennial 
crops  will  form  60%  of  the  total  new  land,  com- 
pared to  the  present  40%.  Areas  planted  to  forest, 
orchards,  and  alfalfa  will  all  increase.  In  addition 
to  bringing  new  land  under  cultivation,  the  exten- 
sion and  modification  of  old  changes  will  also 
increase  the  water  availability  on  about  100  ha  of 
previously  cultivated  land  per  channel.  Cost/bene- 
fit analysis  of  the  program  shows  a  negative  net 
benefit  for  the  first  five  years  after  project  initi- 
ation, and  positive  benefits  in  the  6th  yr  which 
reach  a  maximum  in  the  11th  yr.  Sensitivity  analy- 
sis indicates  that  the  project's  economic  profile  is 
not  as  sensitive  to  reductions  in  benefits  on  old 
land  as  it  is  to  benefits  on  new  land.  The  projects 
are  sensitive  to  delays  in  the  land  development 
program  after  the  initial  investment  in  irrigation 
channels  has  been  made.  Compared  to  other  irriga- 
tion projects  in  northern  areas  of  developing  coun- 
tries, the  AKRSP  irrigation  channel  projects  com- 
pared favorably  with  respect  to  cost/benefit  ratio. 
The  AKRSP  projects  displayed  favorable  results 
in  the  sustainability  analysis  in  regard  to  equity  of 
distribution  of  project  benefits,  productivity,  and 
institutional  stability.  Where  schemes  have  pro- 
gressed slowly,  the  failure  has  been  attributed  to 
technical,  financial,  program  policy,  socio-politi- 
cal, or  climatic  problems.  Economic  linkage  analy- 
sis shows  the  associations  between  increased  agri- 
cultural production  to  labor,  markets,  commodity 
process,  livestock  carrying  capacity,  consumption 
patterns,  and  physical  stability  of  the  environment. 
(See  also  W90-1 1289)  (Geiger-PTT) 
W90-11303 
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GOVERNMENT  INTERVENTION  IN 

FARMER-MANAGED  IRRIGATION  SYSTEMS 
IN  THE  PHILIPPINES:  HOW  RESEARCH 
CONTRIBUTED  TO  IMPROVING  THE  PROC- 
ESS. 

National  Irrigation  Administration,  Quezon  City 
(Philipines). 
B.  U.  Bagadion. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.  Winrock  International,  Arlington, 
Virginia.  1989.  p  265-275. 

Descriptors:  'Government  supports,  'Irrigation 
management,  'Irrigation  practices,  'Irrigation  pro- 
grams, 'Philippines,  'Water  law,  'Water  resources 
development,  Developing  countries,  Irrigation  effi- 
ciency, Policy  making,  Project  planning. 

In  the  1950s  in  the  Philippines,  a  nationwide  irriga- 
tion development  plan  was  launched  to  enhance 
food  production  and  resulted  in  two  types  of  inter- 
vention in  farmer-managed  systems.  With  Type  1, 
groups  of  small  farmer-managed  (communal)  sys- 
tems were  improved,  consolidated,  and  expanded 
into  government-managed  (national)  systems.  With 
Type  2,  other  communal  systems  were  improved 
and  expanded  by  the  government  without  any 
other  obligation  on  the  part  of  the  farmers  to  pay 
for  construction  costs  but  with  the  responsibility 
for  management  of  the  system  remaining  with  the 
farmer  irrigation  association.  Type  1  intervention 
was  used  when  a  communal  system  or  group  of 
such  systems  could  be  expanded  to  cover  a  contig- 
uous irrigable  area  of  at  least  1,000  ha.  Type  2 
intervention  was  used  when  the  service  area  of  the 
communal  irrigation  system,  including  its  expan- 
sion, was  less  than  1,000  ha.  The  National  Irriga- 
tion Administration  used  two  pilot  communal  irri- 
gation improvement  projects  in  Nueva  Ecija  for 
developing  an  appropriate  participatory  approach 
for  involving  farmer  beneficiaries.  Community  or- 
ganizers (COs)  were  sent  into  the  farming  commu- 
nities to  mobilize  farmers  to  participate  in  planning 
and  construction  of  irrigation  projects.  Documen- 
tation of  experiences  of  the  COs  helped  in  planning 
two  more  pilot  projects  in  the  province  of  Camar- 
ines  Sur  where  the  general  characteristics  and  con- 
ditions of  the  farmers  were  different  from  those  in 
Nueva  Ecija.  Enough  information  was  gathered  to 
launch  action  research  projects  to  the  12  regions  of 
the  country.  Action  research  for  improving  gov- 
ernment intervention  was  also  extended  to  the 
national  irrigation  systems.  Lessons  learned  from 
action  research  showed  that  farmers'  participation 
in  planning  and  construction  or  improvement  of 
their  irrigation  system  strengthens  their  irrigation 
association  and  increases  the  potential  for  success- 
ful operation  and  maintenance.  An  effective  way 
of  organizing  farmers  for  participation  is  through  a 
catalyst  such  as  a  CO  who  lives  in  the  farming 
community  and  can  furnish  guidance  while  leaving 
the  decision  making  to  the  farmers  themselves. 
Lead  time  of  about  6  to  9  months  should  be 
allowed  for  organizing  work  before  construction. 
(See  also  W90-1 1289)  (Geiger-PTT) 
W90-11304 


PROBLEMS  AND  STRATEGIES  IN  MANAGE- 
MENT OF  COMMUNAL  IRRIGATION  SYS- 
TEMS: THE  EXPERIENCE  IN  JOINT  DECI- 
SION-MAKING BY  FARMERS  AND  AGEN- 
CIES. 

Chiang  Mai  Univ.  (Thailand).  Faculty  of  Social 
Sciences. 

U.  Tan-Kim-Yong. 

IN:  Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems.  Winrock  International,  Arlington, 
Virginia.  1989.  p  277-291.  20  ref,  append. 

Descriptors:  'Decision  making,  'Irrigation  man- 
agement, 'Irrigation  practices,  'Irrigation  pro- 
grams, 'Thailand,  'Water  allocation,  'Water  man- 
agement, Developing  countries,  Irrigation  efficien- 
cy, Management  planning,  Project  planning,  Social 
aspects. 

In  Thailand,  community  irrigation  organizations 
(CIOs)  are  composed  of  farmers  who  share  the 
water  provided  by  an  irrigation  system  and 
manage  their  own  investments  and  services.  Within 
the  organization  an  individual's  water  rights  are 
guaranteed  and  all  farmers  identify  the  irrigation 


system  as  their  own,  and  participate  in  its  adminis- 
tration and  management.  Large-scale  irrigation 
systems  are  the  government's  responsibility.  Strate- 
gies and  methods  that  address  irrigation  manage- 
ment problems  and  serve  different  irrigation  re- 
quirements need  concerted  action  from  agency 
staff,  researchers,  and  farmers.  A  series  of  meetings 
was  held  in  Hiang  Mai  for  these  three  parties  to 
exchange  experience  and  knowledge  and  to  inte- 
grate their  ideas  on  participatory  action  planning. 
Government  strategies  in  five  irrigation  develop- 
ment projects  showed  the  need  for  farmer  partici- 
pation in  planning  and  maintaining  irrigation  struc- 
tures. There  was  also  insufficient  government  staff 
to  help  CIOs  to  solve  recurring  irrigation  manage- 
ment problems.  Research  is  needed  to  investigate 
the  social,  cultural,  and  ecological  influences  of 
large-and  small  scale  irrigation  construction.  Train- 
ing activities  and  consultation  services  should  be 
emphasized  to  strengthen  CIO  and  Royal  Irriga- 
tion Department  strategies.  Four  tools  are  suggest- 
ed to  strengthen  CIOs,  as  well  as  to  create  an 
effective  linkage  between  RID  and  local  groups: 
hold  dialogues  for  policies  and  plans,  create  an 
inventory  of  problems  and  new  developments,  plan 
community /leader  networks,  and  form  a  federation 
of  CIOs.  (See  also  W90-1 1289)  (Geiger-PTT) 
W90-11305 


TECHNOLOGICAL  AND  INSTITUTIONAL  IN- 
NOVATION IN  IRRIGATION. 

Proceedings  of  a  Workshop  held  at  the  World 
Bank,  April  5-7,  1988.  World  Bank  Technical 
Paper  No.  94.  Winrock  International,  Arlington, 
Virginia.  1989.  135p.  Edited  by  Guy  Le  Moigne, 
Shawki  Barghouti,  and  Herve  Plusquellec. 

Descriptors:  'Agriculture,  'Developing  countries, 
'Drip  irrigation,  'Irrigation,  'Sprinkler  irrigation, 
'Surface  irrigation,  'Technology  transfer,  Re- 
search priorities,  Technology. 

The  main  objective  of  this  workshop  was  to  exam- 
ine the  available  technologies  in  irrigation  and  to 
ask  whether  they  have  been  adequately  and  effec- 
tively exploited  throughout  the  world-particularly 
in  developing  countries.  In  the  first  section  a 
review  was  made  of  changing  roles  in  irrigation 
and  of  technology  and  research  issues  in  irrigation. 
The  conclusion  of  this  section  is  that  irrigation 
research  has  not  kept  pace  with  agricultural  scien- 
tists who  have  dramatically  changed  the  potential 
yields  that  can  be  obtained  from  good  crop  hus- 
bandry. The  second  section  focused  on  the  choice 
of  appropriate  technology.  Non  surface  methods 
dominate  the  discussion  primarily  because  the  main 
advanced  in  irrigation  over  the  last  few  decades 
have  been  in  sprinkler  and  drip  techniques.  The 
third  section  reviewed  research  priorities.  More 
research  is  urgently  needed  across  a  very  broad 
front,  above  all  the  interface  between  agriculture 
and  hydraulics  in  surface  irrigation,  and  economic, 
social  and  institutional  aspects  of  modern  irrigation 
systems.  The  fourth  section  focused  on  transfer  of 
technology.  Significant  effort  should  be  made 
through  seminars,  training  programs,  and  the  use 
of  consultants  and  international  and  local  experts 
to  promote  the  transfer  of  technology.  Also,  effort 
should  be  made  to  coordinate  and  promote  interna- 
tional research  and  transfer  of  technology  by  orga- 
nizations such  as  the  International  Commission  on 
Irrigation  and  Drainage.  (See  W90-11415  thru 
W90-1 1422)  (Author's  abstract) 
W90-11414 


IRRIGATION  DEVELOPMENTS  AND  ISSUES 
IN  EMENA  COUNTRIES. 

W.  A.  Van  Tuijl. 

IN:  Technological  and  Institutional  Innovation  in 
Irrigation.  Proceedings  of  a  Workshop  held  at  the 
World  Bank,  April  5-7,  1988.  World  Bank  Techni- 
cal Paper  No.  94.  Winrock  International,  Arling- 
ton, Virginia.  1989.  p  13-22. 

Descriptors:  'Agriculture,  'Developing  countries, 
•Irrigation,  'Irrigation  practices,  Cyprus,  Dams, 
Drip  irrigation,  Egypt,  Farms,  Morocco,  Pakistan, 
Pipelines,  Pipes,  Sprinkler  irrigation,  Surface  irri- 
gation, Turkey. 

Irrigation  practices  in  the  EMENA  (Europe, 
Middle  East,  North  America)  region  vary  widely. 


In  some  countries,  one  can  find  both  traditional 
and  modern  methods-irrigation  systems  that  have 
been  crudely  built  and  operated  by  farmers  and 
modern  canal  or  pipeline  systems  with  on-farm 
sprinkler  and  drip  systems.  Progression  from  the 
most  traditional  methods  to  the  most  advanced 
systems  is  described.  Farmer  built  and  operated 
systems  are  in  evidence  in  several  of  the  EMENA 
countries,  particularly  Afghanistan,  the  Yemen 
Arab  Republic,  and  the  People's  Democratic  Re- 
public of  Yemen,  and  such  systems  can  still  also  be 
found  in  Morocco,  Algeria,  Tunisia,  Egypt,  and 
Pakistan.  Since  the  mid-1960's,  several  wadi  devel- 
opment projects  have  been  designed  and  imple- 
mented, but  the  results  of  the  often  very  capital- 
intensive  improvement  works  have  been  variable, 
which  reflect  the  complex  nature  of  spate  irriga- 
tion structures.  Traditional  large-scale  systems  in 
Pakistan  irrigate  about  16.2  million  hectares.  Paki- 
stan's systems  were  designed  to  provide  initially 
only  for  irrigation  facilities;  drainage  facilities  were 
to  be  provided  when  needed.  In  Turkey,  in  many 
respects  the  performance  of  irrigated  agriculture 
has  been  considerably  below  its  capacity.  This 
underutilization  of  infrastructure,  which  was  buill 
at  comparatively  high  cost,  has  resulted  in  a  large 
loss  to  the  economy.  Egypt  has  a  traditional  irriga- 
tion system  with  low-level  canals.  Agricultural 
production  almost  entirely  depends  on  irrigation 
with  water  from  the  Nile.  Egypt  has  usually  en- 
joyed an  abundant  supply  of  water  since  the  com- 
pletion of  the  Aswan  Dam.  Morocco  utilizes  sur- 
face irrigation  with  automatic  hydraulic  control 
Cyprus  employs  a  pipe  conveyance  system  witli 
sprinkler  and  drip  irrigation.  A  considerable  pari 
of  the  irrigation  activities  in  the  EMENA  Regior 
is  expected  to  be  rehabilitation  and  improvemem 
of  existing  systems.  Appropriate  technology  varies 
from  country  to  country.  Water  for  irrigation  wil 
become  increasingly  scarce  in  several  EMEN^ 
countries.  (See  also  W90-11414)  (Creskoff-PTT; 
W90-11415 


TECHNOLOGICAL  DEVELOPMENTS:  THI 
ISRAELI  EXPERIENCE. 

D.  Melamed. 

IN:  Technological  and  Institutional  Innovation  ii 
Irrigation.  Proceedings  of  a  Workshop  held  at  th< 
World  Bank,  April  5-7,  1988.  World  Bank  Techni 
cal  Paper  No.  94.  Winrock  International,  Arling 
ton,  Virginia.  1989.  p  23-36.  1  tab. 

Descriptors:  'Agriculture,  'Automation,  'Irriga 
tion,  'Irrigation  practices,  'Israel,  'Technology 
Corn,  Cotton,  Field  capacity,  Labor,  Land  use 
Orchards,  Technology  transfer,  Vegetable  crops 
Vine  crops. 

The  area  under  irrigation  since  establishment  of  thi 
state  of  Israel  in  1948  has  grown  about  eightfold- 
from  approximately  30,000  hectares  to  240,00( 
hectares-which  represents  around  50%  of  the  tota 
cultivated  area  of  the  country.  Irrigation  system 
in  Israel,  as  applied  to  truck  crops,  field  crops 
orchards  (deciduous,  citrus,  and  sub-tropica 
fruits),  have  evolved  from  gravity  irrigation  sys 
tems,  to  pressurized  movable  systems,  and  finall; 
to  various  forms  of  drip  irrigation  systems.  Thi 
development  of  automation  is  considered  alonj 
with  the  adoption  of  new  technology.  Expecte< 
benefits  from  new  technology  include  higher  irri 
gation  efficiencies,  better  land  utilization,  highe 
yields,  and  reduced  labor  inputs.  Implementatioi 
issues  involve  careful  planning  along  with  the  suit 
ability  of  irrigation  systems  to  specific  conditions 
Suggested  irrigation  technologies  and  transitioi 
processes  are  suggested:  for  field  and  truck  crops 
furrow  irrigation  where  slopes  are  <  0.2%;  hand 
move  sprinkler  lateral  systems  in  steeper  slopes 
and  finally  metered  drip  irrigation  if  level  of  cro| 
production  and  intensification  increase  sufficiently 
for  orchard  crops  under  ideal  conditions,  furrov 
and  border  systems  can  be  used  and  eventuall; 
replaced  by  hand-move,  under-tree  metered  sprin 
kler  systems  until  permanent  fixed  drip  or  micro 
sprinkler  systems  can  be  installed;  drip  irrigation  i 
recommended  for  grapevines.  (See  also  W90 
11414)  (Creskoff-PTT) 
W90-11416 
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ECHNOLOGICAL  DEVELOPMENTS  IN  THE 
INITED  STATES. 
:.  Burt. 

N:  Technological  and  Institutional  Innovation  in 
rrigation.  Proceedings  of  a  Workshop  held  at  the 
yorld  Bank,  April  5-7,  1988.  World  Bank  Techni- 
al  Paper  No.  94.  Winrock  International,  Arling- 
>n,  Virginia.  1989.  p  37-71.  15  fig,  8  tab. 

>escriptors:  *Agriculture,  'California,  'Irrigation, 
Irrigation  efficiency,  'Irrigation  practices,  'Tech- 
ology,  'United  States,  Conservation,  Energy,  In- 
ltration  rate,  Surface  irrigation,  Water  conserva- 
on,  Water  delivery. 

'irtually  every  viable  method  of  irrigation  used  in 
le  world  can  be  found  in  California.  Of  the  total 
creage,  76%  is  covered  by  surface  irrigation 
jethods-furrow,  border  strip,  rice,  and  basin~and 
4%  is  irrigated  by  pressurized  methods,  either 
rip  or  sprinkler.  Technological  developments  in 
California  irrigated  agriculture  are  being  made  in 
n  effort  to  increase  irrigation  efficiency  and  there- 
y  reduce  energy  and  water  consumption.  Factors 
i  irrigation  efficiency  include  energy  use,  spray 
nd  evaporation  losses,  uniformity  of  water  distri- 
ution,  fertilizer  leaching,  and  runoff.  Six  different 
ligation  systems  for  water  and  energy  conserva- 
on  were  evaluated.  Flexible  water  delivery  sys- 
;ms  will  improve  water  and  power  efficiency, 
'rogress  is  being  made  on  improved  water  deliv- 
ry  methods.  These  include  hand-move  and  side- 
all  sprinkler  systems,  flow  rate  uniformity,  pres- 
ure  requirements,  micro-irrigation,  surface  irriga- 
on,  and  the  control  of  infiltration  rates.  (See  also 
V90-1 1414)  (Creskoff-PTT) 
V90-11417 


(EVELOPMENTS  IN  WATER  CONVEYANCE 
lND  WATER  CONTROL  IN  FRANCE. 

}.  Manuellan. 

N:  Technological  and  Institutional  Innovation  in 
rrigation.  Proceedings  of  a  Workshop  held  at  the 
Vorld  Bank,  April  5-7,  1988.  World  Bank  Techni- 
al  Paper  No.  94.  Winrock  International,  Arling- 
mi,  Virginia.  1989.  p  72-83.  1  fig,  2  tab. 

)escriptors:  'France,  'Irrigation,  'Irrigation  prac- 
ices,  'Water  control,  'Water  conveyance,  Farms, 
Iprinkler  irrigation,  Technology. 

leginning  in  the  1955  to  1960  period,  irrigation  in 
Tance  benefitted  from  new  technological  devel- 
pments.  Traditional  surface  canal  or  water-tower 
■rigation  gave  way  to  the  general  model  of  irriga- 
ion  under  pressure,  on  demand,  with  sprinkler 
pplication  and  metering  of  water  volume.  About 
970,  this  single  model  was  diversified  with  the  use 
if  sprinkler  systems  with  varying  characteristics, 
larticularly  irrigating  machines  that  were  usually 
nergy  intensive  but  labor  saving,  and  with  the  use 
if  localized  irrigation  or  micro-irrigation  methods, 
lince  1980,  regulated  and  automated  control  of 
vater  flow-already  a  feature  of  the  new  irrigation 
letworks  in  the  form  of  free-flow  canals,  pressure 
liping,  pumping  stations,  and  so  on-was  extended 
o  include  automated  command  of  water  applica- 
ion  at  the  field  level,  a  development  associated 
kith  labor  shortages  and  high  wages  and  with 
mproved  farmer  skills.  Modern  irrigation  systems 
Deluding  farm-level  sprinkler  irrigation  systems, 
ocalized  irrigation  or  micro-irrigation,  and  mod- 
rnized  gravity  irrigation  systems.  Recently,  how- 
:ver,  there  has  been  a  resurgence  of  interest  in 
raditional  surface  irrigation  systems.  (See  also 
V90-1 1414)  (Creskoff-PTT) 
V90-11418 


ADAPTATION  OF  MODERN  IRRIGATION 
METHODS  TO  RESEARCH  PRIORITIES  OF 
JEVELOPING  COUNTRIES. 

3.  Hillel. 

N:  Technological  and  Institutional  Innovation  in 
rrigation.  Proceedings  of  a  Workshop  held  at  the 
World  Bank,  April  5-7,  1988.  World  Bank  Techni- 
:al  Paper  No.  94.  Winrock  International,  Arling- 
on,  Virginia.  1989.  88-103. 

Descriptors:  'Agriculture,  'Developing  countries, 
'Irrigation,  'Irrigation  practices,  'Research  prior- 
ties,  Drip  irrigation. 


Since  its  introduction  in  Israel  in  the  early  1960's, 
drip  irrigation  has  grown  in  quality  and  versatility 
from  a  very  modest,  tentative,  and  initially  rather 
simplistic  approach  to  become  a  highly  sophisticat- 
ed, technologically  advanced  system,  or  rather,  set 
of  systems.  This  has  been  a  result  of  intensive 
engineering  and  agronomic  research  and  develop- 
ment. The  overall  advantage  of  drip  irrigation  is 
the  ability  to  maintain  the  root  zone  at  a  highly 
moist  yet  unsaturated  condition,  so  that  the  plants 
are  never  subjected  to  moisture  stress.  However,  if 
the  system  does  not  operate  properly,  crop  failure 
can  result  rather  quickly,  because  the  reservoir  of 
soil  moisture  available  to  the  plants  is  very  small. 
Other  problems  include  accumulation  of  salts  at 
the  periphery  of  the  wetted  circle  surrounding 
each  emitter  and  clogging  of  emitters.  A  significant 
contribution  made  in  the  mid-1970s  was  the  con- 
cept of  bubbler  irrigation  which  retained  the  con- 
cept of  closed-conduit  delivery  of  water  to  the 
crop  in  plastic  tubes.  Unlike  drip  irrigation,  how- 
ever, the  bubbler  discharges  water  from  wide- 
orifice  tubes  rather  than  from  capillary  emitters, 
thereby  reducing  the  need  for  stringent  filtration. 
There  is  a  loss  of  control  because  the  water  bub- 
bling out  of  the  tubes  into  small  basins  surrounding 
each  tree  or  group  of  plants  is  temporarily  ponded 
until  it  infiltrates  the  soil  and  plants.  Bubbler  irriga- 
tion is  proposed  as  an  intermediate-stage  technolo- 
gy for  many  potential  applications.  However,  no 
commercial  interest  seems  to  promote  it  at  this 
time.  (See  also  W90-11414)  (Creskoff-PTT) 
W90-11419 


RESEARCH  PRIORITIES  TO  IMPROVE  IRRI- 
GATION TECHNOLOGY. 

M.  E.  Jensen. 

IN:  Technological  and  Institutional  Innovation  in 
Irrigation.  Proceedings  of  a  Workshop  held  at  the 
World  Bank,  April  5-7,  1988.  World  Bank  Techni- 
cal Paper  No.  94.  Winrock  International,  Arling- 
ton, Virginia.  1989.  p  94-101. 

Descriptors:  'Future  planning,  'Irrigation,  'Re- 
search priorities,  'Technology,  Developing  coun- 
tries, Financing,  Monitoring,  United  States. 

Cost-effective  research  to  correct  the  gap  between 
actual  and  potential  crop  production  requires  an 
assessment  of  the  production  system  as  an  integral 
unit.  When  irrigation  and  drainage  are  the  major 
limiting  variable,  effective  adaptive  research  on 
irrigation  and  drainage  should  be  planned  and  im- 
plemented. Methods  are  outlined  for  developing  a 
program  plan,  establishing  research  priorities  (in 
the  Developing  Countries  and  in  the  United  States, 
research  planning  and  implementation,  developing 
a  research  and  implementation  plan,  financial  sup- 
port for  research,  and  performance  monitoring. 
For  Developing  Countries,  the  ten  high-priority 
topics  were:  performance  data;  water  scarcity;  per- 
formance criteria;  health;  measuring  devices;  ero- 
sion and  sedimentation;  sustainability;  crop  breed- 
ing; efficiency  of  water  use;  and  performance  mon- 
itoring. Next  on  the  list  was  reclamation  of  saline 
soil.  Research  priority  objectives  in  the  United 
States  were  grouped  into  four  high-priority  re- 
search objectives  were:  improved  irrigation  sys- 
tems; management  of  soil  and  water  resources; 
improved  water  storage  and  delivery  systems;  and 
more  efficient  drainage  systems  and  practices.  In 
developing  a  research  and  implementation  plan, 
the  first  goal  is  to  improve  project  planning  and 
design--the  last  objective  is  to  minimize  the  risk 
that  the  irrigation  project  will  be  adversely  affect- 
ed by  such  problems  as  waterlogging  and  salinity. 
External  support  for  a  research  component  by 
international  organizations  like  the  World  Bank, 
FAO,  and  USAID  may  be  needed  to  assure  imple- 
mentation of  a  research  program  because  there  is 
very  limited  support  for  irrigation  research  relative 
to  that  for  more  'sophisticated'  research  such  as  in 
medicine  or  basic  sciences.  The  purpose  of  an 
irrigation  system  is  to  make  water  available  as 
needed  by  crops.  The  overall  performance  of  an 
irrigation  project  must  therefore  be  based  on  its 
primary  purpose-crop  production.  Monitoring  the 
performance  of  an  irrigation  project  and  crop  pro- 
ductivity is  necessary  to  improve  meaningful  im- 
provement programs.  (See  also  W90-11414)  (Cres- 
koff-PTT) 
W90-11420 


ESTABLISHING  RESEARCH  PRIORITIES. 

M.  Ben-Meir. 

IN:  Technological  and  Institutional  Innovation  in 
Irrigation.  Proceedings  of  a  Workshop  held  at  the 
World  Bank,  April  5-7,  1988.  World  Bank  Techni- 
cal Paper  No.  94.  Winrock  International,  Arling- 
ton, Virginia.  1989.  p  104-108. 

Descriptors:  'Agriculture,  'Future  planning,  'Irri- 
gation, 'Israel,  'Research  priorities,  Drip  irriga- 
tion. 

Research  in  irrigation  alone  can  no  longer  meet  the 
needs  of  modern  agriculture.  A  multidisciplinary 
team  approach  is  needed.  Israel's  experience  is  a 
useful  model  in  illustrating  the  general  concept  of 
target-setting.  Advantages  of  the  drip  system  are 
discussed.  Research  should  not  focus  only  on  so- 
phisticated irrigation  techniques.  The  wider  scope 
of  the  relationship  between  irrigation  and  other 
factors  affecting  agricultural  production-geo- 
graphical, ecological,  social,  and  economic  condi- 
tions-has to  be  considered.  A  multidisciplinary 
approach  has  been  used  in  Israel  to  deal  with 
problems  of  citrus  and  cotton  production.  The 
most  important  factors  that  determine  Israel's  ap- 
proach to  its  problem  are  water  scarcity,  a  saturat- 
ed local  market,  and  the  national  goal  of  settling 
the  desert.  All  of  these  factors  together  have 
forced  the  country  to  adopt  a  concept  that  is 
different  from  that  of  the  rest  of  the  developed 
world,  one  that  advocates  development  of  the 
highly  sophisticated,  technologically  advanced,  in- 
tensive small  farm  that  has  control  over  a  wide 
range  of  production  factors.  From  the  Israeli  expe- 
rience, it  can  be  concluded  that  although  it  is 
impossible  to  practice  agriculture  in  arid  regions 
without  water,  it  is  still  a  great  mistake  to  try  and 
concentrate  all  the  research  effort  on  irrigation 
alone.  Other  factors  must  be  considered.  (See  also 
W90-1 1414)  (Creskoff-PTT) 
W90- 11421 


ROLE  OF  EXTENSION  IN  IRRIGATION:  THE 
ISRAELI  EXPERIENCE. 

M.  Sne. 

IN:  Technological  and  Institutional  Innovation  in 
Irrigation.  Proceedings  of  a  Workshop  held  at  the 
World  Bank,  April  5-7,  1988.  World  Bank  Techni- 
cal Paper  No.  94.  Winrock  International,  Arling- 
ton, Virginia.  1989.  p  116-127. 

Descriptors:  'Agriculture,  'Education,  'Irrigation, 
♦Irrigation  practices,  'Israel,  'Technology  trans- 
fer, 'Training,  Developing  countries,  Technology. 

A  comprehensive  system  of  funding,  extension, 
and  follow-up  can  enhance  successful  adoption  of 
new  technology.  The  Israeli  experience  is  re- 
viewed in  introducing  new  irrigation  technology 
and  the  role  of  extension  in  both  the  domestic  and 
international  areas.  A  special  service,  the  Irrigation 
and  Soil  Field  Service  (I&SFS)  was  established  in 
the  1950s  to  deal  exclusively  with  extension  in 
agriculture.  The  most  useful  methods  of  introduc- 
ing innovations  have  been  demonstration  plots, 
group  meetings,  field  trips,  and  encouragement  of  a 
small  core  of  cooperating  farmers  who  serve  as 
leaders  to  others.  While  irrigation  is  a  major  factor 
in  agricultural  production,  success  depends  also  on 
coordination  of  skilled  agrotechnics,  plant  protec- 
tion, fertilizer  and  farm  management.  For  the  ex- 
tension service,  coordinated  teamwork  is  required 
at  all  levels.  About  one-third  of  the  effort  of 
I&SFS  is  devoted  to  research.  Costs  are  relatively 
high.  The  extension  service  has  played  an  instru- 
mental role  in  increasing  production  of  tree  and 
field  crops,  carrying  out  scientific  studies  to  reduce 
the  effects  of  salinity,  and  conserving  water  and 
promoting  its  efficient  use,  particularly  among 
small  holders.  Implicit  in  these  tasks  is  the  intro- 
duction of  modern  technology,  which  is  also  a  role 
served  in  Israel's  cooperation  with  developing 
countries.  Staff  training  has  also  been  an  important 
function  of  the  service.  (See  also  W90-11414) 
(Creskoff-PTT) 
W90- 11422 


REAL-TIME  ESTIMATION  OF  FURROW  IN- 
FILTRATION. 
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Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 
and  Irrigation  Engineering. 
W.  R.  Walker,  and  J.  D.  Busman. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  299-318,  1990. 
6  fig,  7  tab,  22  ref.  Utah  State  Agricultural  Experi- 
ment Station  Project  AES  803. 

Descriptors:  "Furrow  irrigation,  "Infiltration,  "Ir- 
rigation design,  "Mathematical  analysis,  "Mathe- 
matical models,  Automation,  Estimating,  Kinemat- 
ic waves,  Kostiakov-Lewis  infiltration  parameters, 
Simulation. 

An  analysis  to  determine  infiltration  parameters 
from  the  early  stages  of  furrow  advance  is  report- 
ed. The  analysis  uses  a  kinematic-wave  simulation 
model  in  conjunction  with  a  simplex  search  proce- 
dure to  minimize  the  differences  between  measured 
and  predicted  advance  rates.  The  technique  uses  a 
variable  and  expanding  data  set  to  forecast  ad- 
vance times  and  is  therefore  a  useful  prelude  to 
real-time  feedback  control  systems  for  the  future 
automation  of  furrow  irrigation  systems.  Results 
from  four  furrow  evaluations  involving  a  sandy 
loam  and  a  silty  clay  loam  are  given  to  demon- 
strate the  capability  of  the  analysis.  The  analysis 
was  verified  first  by  using  the  complete  advance 
data  sets  for  the  evaluations.  The  analysis  yielded 
the  same  values  of  the  three  Kostiakov-Lewis  infil- 
tration parameters  found  in  independent  field 
measurement.  In  a  second  investigation,  the  basic 
intake-rate  parameter  in  the  Kostiakov-Lewis  func- 
tion was  fixed  and  the  analysis  was  repeated  with 
advance  data  from  the  early  stages  of  advance  to 
determine  if  and  how  soon  the  analysis  would 
estimate  reasonably  accurate  values  of  the  other 
two  infiltration  parameters.  The  results  indicate 
that  infiltration  parameters  can  be  estimated  with 
sufficient  accuracy  from  early  advance  data  to 
allow  an  accurate  forecast  of  efficiency  and  uni- 
formity at  the  end  of  the  irrigation.  (Author's 
abstract) 
W90-11488 


APPLYING  PARTIAL  IRRIGATION  IN  PAKI- 
STAN. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 
W.  L.  Trimmer. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  342-353,  1990. 
21  ref. 

Descriptors:  "Cost  analysis,  "Irrigation  practices, 
"Mathematical  models,  "Pakistan,  "Partial  irriga- 
tion, Comparison  studies,  Economic  aspects, 
Errors,  Performance  evaluation,  Water  conserva- 
tion, Water  shortage. 

Partial  irrigation  supplies  less  water  than  a  crop 
needs  for  full  production.  Partially  irrigating  crops 
is  intended  to  stretch  water  supplies  and  increase 
total  crop  production  and  profit.  Pakistan  is  short 
of  water,  so  partial  irrigation  is  widely  practiced. 
Selecting  crop  varieties  or  determining  proper  irri- 
gation schedules  requires  applying  partial  irriga- 
tion principles.  Only  a  small  part  of  the  irrigation 
research  done  in  Pakistan  considers  the  effects  of 
partially  irrigating  crops.  All  mathematical  models 
used  for  irrigation  optimization  were  found  to 
avoid  nonnumerical  aspects  of  irrigation  manage- 
ment. These  simplifications  tend  to  ignore  some 
costs  while  fully  accounting  for  all  the  benefits, 
resulting  in  poor  model  performance  when  com- 
pared to  actual  system  management.  The  most 
effective  actions  to  implement  partial  irrigation  are 
improving  system  reliability,  developing  and  dis- 
seminating simple  water  management  rules,  and 
continuing  current  programs  to  improve  water- 
course and  level  fields.  While  a  sophisticated  par- 
tial irrigation  scheduling  program  would  be  diffi- 
cult technically,  socially,  and  logistically,  partial 
irrigation  principles  must  be  used  to  understand 
and  direct  conventional  water  conservation  pro- 
grams. (Author's  abstract) 
W90- 11491 


DEEP     SEEPAGE     UNDER     NONUNIFORM 
SPRINKLER  IRRIGATION:  I.  THEORY. 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 


(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
J.  Ben-Asher,  and  J.  E.  Ayars. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  354-362,  1990. 
5  fig,  7  ref. 

Descriptors:  "Percolation,  "Seepage,  "Soil  water, 
"Sprinkler  irrigation,  "Theoretical  analysis,  Har- 
monic analysis,  Hydrologic  models,  Mathematical 
models,  Root  zone,  Uniformity  coefficient. 

Factors  affecting  deep  percolation  were  analyzed. 
Harmonic  analysis  was  employed  to  derive  the 
effect  of  nonuniform  irrigation  on  deep  percola- 
tion. The  Christiansen  uniformity  coefficient 
(CUC)  is  described  by  a  sinusoidal  function.  It  is 
shown  to  be  proportional  to  the  relative  amplitude, 
the  ratio  between  amplitude  and  mean  water  appli- 
cation of  a  sinusoidal  wave.  The  amplitude  is  sub- 
ject to  smoothing  by  plant  root  systems  of  various 
sizes.  A  distinction  is  made  between  effective  uni- 
formity and  observed  uniformity.  The  theoretical 
study  provides  an  analytical  tool  with  which  to 
evaluate  the  hydrological  significance  of  irrigation 
uniformity.  Deep  percolation  was  affected  by  sev- 
eral factors.  First  is  the  difference  between  mean 
water  application  and  the  crops'  water  consump- 
tion. The  greater  the  difference,  the  greater  the 
amount  of  deep  percolation.  CUC  is  of  secondary 
importance.  For  any  given  amount  of  water,  the 
amount  that  percolates  below  the  root  zone  in- 
creases as  CUC  decreases.  Smoothing  of  water 
distribution  within  the  soil  profile  reduces  percola- 
tion. This  effect  is  more  pronounced  for  a  short 
rather  than  a  long  distance  between  nozzles.  (See 
also  W90-11493)  (Author's  abstract) 
W90- 11492 


DEEP  SEEPAGE  UNDER  NONUNIFORM 
SPRINKLER  IRRIGATION:  II.  FIELD  DATA. 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
J.  Ben-Asher,  and  J.  E.  Ayars. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  363-373,  1990. 
6  fig,  2  tab,  9  ref. 

Descriptors:  "Field  tests,  "Percolation,  "Seepage, 
"Soil  water,  "Sprinkler  irrigation,  Evapotranspira- 
tion,  Hydrologic  models,  Mathematical  models, 
Performance  evaluation,  Seasonal  distribution, 
Sugar  beets,  Uniformity  coefficient. 

A  quantitative  evaluation  was  conducted  of  the 
various  components  of  an  irrigation  regime  affect- 
ing deep  percolation.  The  relationship  between 
applied  water  and  a  point  water  balance  is  studied 
using  a  linear  move  sprinkler,  irrigating  a  field  of 
sugar  beets  (Beta  vulgaris  L.  var  HC11).  Uniformi- 
ty coefficients  of  about  0.60  and  0.80  were  de- 
signed in  length  scales  of  2.5  and  5.0  m.  Measure- 
ments of  soil  water  content  with  a  surface  neutron 
probe,  evapotranspiration  with  infrared  thermome- 
ter, and  applied  water  with  catch  cans  were  car- 
ried out  during  the  growing  season  and  used  to 
calculate  deep  percolation.  The  seasonal  transpira- 
tion average  was  about  50  cu  m/ha/day  (5  mm/ 
day).  Water  applied  in  excess  of  the  daily  transpira- 
tion rate  is  lost  in  deep  percolation.  For  a  given 
amount  of  water,  high  irrigation  uniformity  is  asso- 
ciated with  a  small  amount  of  deep  percolation  and 
low  uniformity  with  a  large  amount  of  percolation. 
This  effect  is  more  pronounced  on  a  large  length 
scale  (5  m)  than  on  a  short  length  scale  (2.5  m). 
Measured  uniformities  and  their  derivations  are  in 
good  agreement  with  theoretical  prediction.  (See 
also  W90-1 1492)  (Author's  abstract) 
W90-11493 


DEFICIT  IRRIGATION:  I.  ANALYTICAL 
FRAMEWORK. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 
M.  English. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  399-412,  1990. 
7  fig,  2  tab,  26  ref. 

Descriptors:  "Deficit  irrigation,  "Economic  eval- 
uation, "Irrigation  practices,  Cost  analysis,  Crop 
production,  Mathematical  analysis. 


The  economics  of  deficit  irrigation  were  examined. 
Concepts  developed  in  a  heuristic  discussion  are 
developed  into  a  set  of  rigorous  mathematical  ex- 
pressions for  determination  of  optimum  water  use 
under  deficit  irrigation.  These  expressions  also  can 
be  used  to  estimate  the  range  of  water  use  within 
which  deficit  irrigation  would  be  more  profitable 
than  full  irrigation.  The  expressions  are  completely 
general  in  the  sense  that  they  can  be  used  with  any 
crop  production  function  and  cost  function  that 
the  analyst  chooses.  The  general  expressions  are 
used  to  derive  a  set  of  specific  expressions  for  a 
particular  case  study  involving  a  quadratic  produc- 
tion function  and  linear  cost  function.  (See  also 
W90-1 1497)  (Author'  abstract) 
W90- 11496 


DEFICIT  IRRIGATION:  II.  OBSERVATIONS 
IN  COLUMBIA  BASIN. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 

M.  English,  L.  James,  and  C.-F.  Chen. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  413-426,  1990. 
6  fig,  8  tab,  8  ref. 

Descriptors:  "Columbia  River  Basin,  "Deficit  irri- 
gation, "Economic  evaluation,  "Irrigation  prac- 
tices, "Oregon,  Cost  analysis,  Crop  yield,  Farms, 
Performance  evaluation. 

Examples  are  presented  of  deficit  irrigation  prac- 
tices in  the  Columbia  Basin  (Oregon)  with  the  airr. 
of  developing  a  better  understanding  of  the  prac- 
tice and  economic  merits  of  this  irrigation  manage- 
ment technique.  The  fundamental  concepts  are  il- 
lustrated with  data  from  nine  cooperating  farms 
The  economic  analyses  account  for  all  costs  ol 
production,  including:  (1)  variable  costs  of  irriga 
tion;  (2)  variable  costs  not  directly  associated  wit! 
irrigation  operations;  and  (3)  capital  and  othei 
fixed  costs  of  production.  The  second  and  thirc 
cost  categories  were  of  greater  importance  to  th< 
analysis  than  were  the  direct  costs  of  irrigation 
Estimates  of  average  10-yr  incomes  were  derive* 
from  farm  data.  Based  on  these  estimates,  farm: 
that  were  practicing  deficit  irrigation  achieves 
lower  net  incomes  per  hectare  but  higher  net  in 
comes  per  unit  of  applied  water  than  the  full; 
irrigated  farms.  This  suggests  that  their  irrigatioi 
practices  were  nonoptimal,  but  that  they  wen 
benefiting  financially  from  deficit  irrigation.  (Sei 
also  W90-1 1496)  (Author's  abstract) 
W90- 11497 


DEVELOPMENT  OF  LOW-DISCHARGI 
BAFFLE-SLUICE  MODULES. 

Central  Research  Inst,  for  Dryland  Agriculture 
Hyderabad  (India). 

P.  K.  Mishra,  P.  Larsen,  and  T.  Satyanarayana. 
Journal  of  Irrigation  and  Drainage  Engineerini 
(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  444-453,  199C 
3  fig,  3  tab,  13  ref. 

Descriptors:  "Baffle-sluice  modules,  "Flow  con 
trol,  "Irrigation  design,  "Low  flow,  "Water  deliv 
ery,  Design  criteria,  Farms,  Performance  evalua 
tion,  Water  level  fluctuations,  Water  managemenl 

Irrigation  modules  are  devices  that  measure  am 
regulate  flow  of  water  to  farms  by  supplying 
measured  quantity  of  water  at  a  constant  flow  rat 
regardless  of  upstream  water-level  fluctuation 
within  a  specified  range  called  modular  range 
Low-discharge,  portable  irrigation  modules  cai 
contribute  to  the  modernization  of  water  manage 
ment  systems.  Various  types  of  irrigation  module 
have  been  developed  for  specific  uses  but  are  nc 
suitable  for  use  at  the  farm  level.  Portable  Baffle 
Sluice  modules  with  discharges  in  the  range  of  2- 
L/sec  were  designed,  developed,  and  tested  for  us 
on  farms  in  field  channels.  The  modules  can  deliv 
er  discharges  within  +/-5%  of  design  values  wit 
head  variations  in  a  range  between  15  and  25  en 
There  are  no  moving  parts,  and  accumulation  c 
silt  within  the  confines  of  the  structure  is  not 
problem.  The  length  of  each  module  can  be  re 
stricted  to  50  cm.  The  width  of  the  modules  i 
fixed  at  10  cm  for  discharge  ranges  of  2-7  L/set 
For  other  design  discharges  the  width  can  b 
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varied  linearly.  The  height  of  the  module  of  30  cm 
corresponds  to  the  usual  depth  of  the  field  channel. 
While  attaching  the  module  to  the  field  channel, 
the  floor  of  the  module  should  be  made  perfectly 
horizontal  and  care  should  be  taken  to  see  that  the 
upstream  water  level  fluctuates  only  within  the 
prescribed  modular  range.  (Rochester-PTT) 
W90-11499 


AQUACULTURE  MODEL  FOR  WASTE  HEAT 
UTILIZATION  ASSESSMENT. 

New  York  Inst,  of  Tech.,  Old  Westbury.  School  of 

Management. 

R.  N.  Amundsen,  and  J.  D.  Keenan. 

Journal  of  Environmental  Systems  JEVSBH,  Vol. 

19,  No.  2,  p  115-134,   1990.   1  fig,  3  tab,  38  ref. 

Descriptors:  *Aquaculture,  *Economic  feasibility, 
♦Fish  farming,  *Powerplants,  'Recycling,  'Waste 
heat,  'Water  resources  management,  'Water  reuse, 
Aquatic  productivity,  Catfish,  Economic  efficien- 
cy, Fish,  Fish  physiology,  Fish  ponds,  Heated 
water,  Mathematical  equations,  Mathematical 
models,  Shrimp,  Temperature  effects,  Thermal 
pollution,  Tilapia,  Wastewater  treatment. 

Thermal  effluents  from  power  plants  have  been 
used  to  accelerate  the  growth  of  aquatic  orga- 
nisms. Aquaculture  can  be  made  more  profitable 
by  raising  aquatic  organisms  under  controlled  tem- 
perature conditions  to  obtain  maximum  food  con- 
version efficiency.  In  order  to  evaluate  whether 
the  benefits  of  increased  productivity  outweigh  the 
costs  of  temperature  control,  it  is  necessary  to 
simulate  the  operation  of  aquaculture  facilities.  The 
aquaculture  model  that  was  developed  has  two 
parts.  First,  a  materials  balance  approach  is  used  to 
estimate  the  growth  of  fish  at  various  tempera- 
tures. Second,  a  heat  balance  provides  a  way  to 
determine  the  mass  flow  of  heated  water  which 
must  be  supplied  to  the  pond  to  maintain  the 
desired  pond  temperature  under  anticipated  weath- 
er conditions.  This  aquaculture  model  provides  a 
means  for  predicting  the  feed  consumption  and 
thermal  requirements  of  an  aquaculture  facil'ty, 
along  with  food  production.  Trout,  catfish,  prawns 
and  tilapia  are  identified  as  being  particularly  well 
suited  for  thermal  aquaculture  projects,  based  upon 
their  performance  in  pilot  studies  and  their  market- 
ability. Waste  disposal  and  feed  costs  can  be  mini- 
mized by  placing  these  aquaculture  facilities  with 
an  integrated  waste  heat  utilization  complex. 
Waste  heat  aquaculture  represents  a  major  oppor- 
tunity for  improving  the  overall  efficiency  of 
energy  utilization,  waste  treatment  and  food  pro- 
duction. (Hoskin-PTT) 
W90- 11547 


SPATIAL  AND  TEMPORAL  VARIATION  OF 
PONDED  INFILTRATION. 

Agricultural    Research    Service,    Beltsville,    MD. 

Environmental  Chemistry  Lab. 

For  primary  bibliographic   entry   see   Field   2G. 

W90-11557 


ORGANIC  AMENDMENT  EFFECTS  ON  PHYS- 
ICAL AND  CHEMICAL  PROPERTIES  OF  A 
SANDY  SOIL. 

Agricultural    Research    Service,    Beltsville,    MD. 
Soil-Microbial  System  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11568 


CHARACTERIZATION  OF  TILLAGE  AND 
TRAFFIC  EFFECTS  ON  UNCONFINED  INFIL- 
TRATION MEASUREMENTS. 

National  Soil  Tilth  Lab.,  Ames,  IA. 

For  primary   bibliographic   entry   see   Field   2G. 

W90-11570 


EFFECTIVE  DESIGN  FOR  SMALL  FLOOD-IR- 
RIGATED FIELD  PLOTS. 

Delaware  Univ.,  Newark.  Dept.  of  Plant  and  Soil 

Sciences. 

M.  Ghodrati,  F.  F.  Ernst,  and  W.  A.  Jury. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  3,  p  927-930,  May/June  1990.  3  fig,  10 

ref. 


Descriptors:  'Data  acquisition,  'Infiltration,  'Irri- 
gation design,  'Ponding,  'Soil  water,  Artificial 
ponds,  Fluid  mechanics,  Infiltration  capacity,  Infil- 
tration rate,  Pore  size,  Soil  mechanics,  Soil  science, 
Soil  structure,  Solute  transport,  Sprinklers. 

Many  studies  dealing  with  water  flow  in  soil  re- 
quire water  application  through  ponding.  A 
method  is  described  for  the  preparation  of  a  large 
number  of  adjacent  ponded  field  plots  for  experi- 
mental purposes.  Individual  plots  are  enclosed  by 
corrosion-resistant,  metal  strips  extending  20  cm 
into  the  soil.  A  single  border  area  around  each 
group  of  plots  functions  as  a  buffer  zone,  similar  to 
the  outer  zone  of  a  double-ring  infiltrometer.  Si- 
multaneous uniform  ponding  of  individual  plots 
and  the  border  area  is  achieved  by  a  network  of 
bubbler  sprinkler  units,  with  each  plot  having  a 
separate  water  flow  meter  and  valve  unit  to  con- 
trol the  rate  and  amount  of  each  irrigation  episode. 
Such  a  system  enabled  study  of  the  influence  of 
macropore  structure  on  the  transport  of  various 
pesticides  and  dyes  under  continuous  and  intermit- 
tent flood  irrigation.  (Author's  abstract) 
W90- 11571 


EFFECTS  OF  CACL2  AND  ABA  ON  CHANGES 
IN  H202  METABOLISM  EN  TWO  JUTE  SPE- 
CIES UNDER  WATER  DEFICIT  STRESS. 

Central  Tuber  Crops  Research  Inst.,  Bhubaneswar 

(India). 

S.  R.  Roy  Chowdhury,  and  M.  A.  Choudhuri. 

Journal  of  Plant  Physiology  JPPHEY,  Vol.  135, 

No.  2,  p   179-183,  October   1989.  4  tab,  29  ref. 

Descriptors:  'Drought  effects,  'Hydrogen  perox- 
ide, 'Plant  physiology,  'Water  deficit,  'Water 
stress,  Abscisic  acid,  Calcium  chloride,  Jute,  Leaf 
water  potential,  Metabolism,  Spraying. 

Hydrogen  peroxide  is  a  natural  cellular  metabolite 
and  its  accumulation  under  water  deficit  stress  is 
toxic  to  plants.  Pretreatment  of  seeds  with  calcium 
chloride  or  foliar  spraying  with  abscisic  acid 
(ABA)  improved  relative  water  content  and  leaf 
water  potential  of  seedlings  of  two  jute  species, 
Corchorus  capsularis  and  C.  olitorius.  The  potted 
seedlings  were  subjected  to  water  deficit  stress  for 
2  and  4  days.  An  improvement  was  noticed  when 
seed  treatment  was  followed  by  foliar  spraying  of 
ABA.  Treated  plants  showed  an  increase  in  super- 
oxide dismutase  and  catalase  activity  with  a  con- 
comitant decrease  in  glycolate  oxidase  activity  and 
hydrogen  peroxide  level  under  water  deficit  stress. 
Reduced  lipid  peroxidation  and  less  membrane 
damage  was  suggested  when  compared  to  untreat- 
ed seedlings.  The  treatments  possibly  checked  the 
drought-induced  injury  through  restoration  of  the 
water  status  of  the  jute  seedlings.  (Author's  ab- 
stract) 
W90-11599 


RESPONSES  OF  RELATIVE  GROWTH  RATE, 
WATER  RELATIONS  AND  SOLUTE  ACCUMU- 
LATION TO  INCREASING  WATER  DEFICITS 
IN  MAIZE. 

Hiroshima  Univ.  (Japan).  Faculty  of  Applied  Bio- 
logical Science. 

G  S.  Premachandra,  H.  Saneoka,  M.  Kanaya,  and 
S.  Ogata. 

Journal  of  Plant  Physiology  JPPHEY,  Vol.  135, 
No.  3,  p  257-260,  October  1989.  1  fig,  4  tab,  16  ref. 

Descriptors:  'Corn,  'Growth  rates,  'Plant  growth, 
♦Water  deficit,  'Water  stress,  Drought  resistance, 
Leaves,  Osmosis,  Plant  water  potential,  Roots, 
Sugars. 

A  field  experiment  was  conducted  with  water 
stress  treatment  and  well-watered  controls  using 
eight  maize  (Zea  mays  L.)  cultivars.  Stress  treat- 
ment commenced  when  the  plants  were  40  days 
old  by  withholding  water.  Growth  parameters 
were  measured  at  the  beginning  of  the  treatment 
and  10  and  20  days  after  treatment.  Leaf  water 
potential,  osmotic  potential  and  solute  concentra- 
tion in  cell  sap  were  measured  at  10  and  20  days 
after  treatment.  The  root  exudation  rate  was  meas- 
ured on  the  22nd  day  of  treatment.  A  wide  range 
of  differences  in  growth  under  increasing  water 
deficits  was  observed  between  cultivars.  Drought- 


tolerant  cultivars  maintained  turgor  by  decreasing 
osmotic  potential  at  low  leaf  water  potentials  and 
they  showed  higher  osmotic  adjustment.  Sugar  and 
K.  were  the  major  osmotic  contributors.  Sugar 
played  a  major  role  in  increasing  osmotic  concen- 
tration under  water  deficit  conditions.  The  root 
exudation  rate  was  higher  in  drought-tolerant  culti- 
vars under  stress.  (Author's  abstract) 
W90- 11600 


FATE  OF  UREA-N  IN  FLOODWATER:  I.  RE- 
LATION WITH  TOTAL  N  LOSS. 

International     Fertilizer     Development     Center, 

Muscle  Shoals,  AL. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11630 


FATE  OF  UREA-N  IN  FLOODWATER:  II.  IN- 
FLUENCE ON  N  USE  EFFICIENCY  AND 
GRAIN  YIELD  RESPONSE  OF  RICE. 

International  Fertilizer  Development  Center, 
Muscle  Shoals,  AL. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11631 
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MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


POST-IMPLEMENTATION  APPRAISAL  OF  A 
TWO-STAGE  CHANNEL  IN  THE  RIVER 
RODING,  ESSEX. 

Bristol  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-10535 


APPLICATION  OF  A  COMPUTER-BASED 
SYSTEM  IN  THE  DEVELOPMENT  OF  OBJEC- 
TIVE RIVER  MAINTENANCE. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-10539 


HYDROLOGY  OF  TWO  STORMWATER  IN- 
FILTRATION PONDS  ON  THE  NORTH  CARO- 
LINA BARRIER  ISLANDS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
G.  M.  Chescheir,  G  Fipps,  and  R.  W.  Skaggs. 
IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.    1988.  p  313-319,   3   fig,  4  tab,   6  ref. 

Descriptors:  'Barrier  islands,  'Coastal  waters,  'In- 
filtration, 'Infiltration  ponds,  'North  Carolina, 
'Storm  runoff,  'Surface-groundwater  relations, 
•Urban  runoff,  Horizontal  flow,  Hydraulic  con- 
ductivity, Seepage,  Soil  porosity,  Vertical  flow, 
Water  table  fluctuations. 

A  field  study  was  conducted  to  analyze  the  per- 
formance of  two  stormwater  infiltration  ponds  lo- 
cated on  North  Carolina  barrier  islands.  Water 
levels  in  the  ponds  and  water  table  elevations 
along  transects  near  the  ponds  were  monitored. 
Analyses  where  conducted  to  determine  soil  water 
characteristics,  and  also  vertical  and  horizontal 
hydraulic  conductivities  of  the  soils  in  and  around 
the  ponds.  The  vertical  conductivities  of  the  sedi- 
ment in  the  bottom  of  the  ponds  were  much  lower 
than  those  in  the  soils  outside  of  the  pond.  This 
restrictive  layer  causes  the  water  in  the  pond  to  be 
perched  above  the  water  table  during  runoff 
events.  The  water  table  was  observed  to  rise  into 
the  pond  at  one  site  during  large  rainfall  events. 
Seepage  rates  from  the  ponds  most  likely  depend 
on  the  hydraulilc  conductivities  of  the  soils  in  and 
around  the  pond,  and  on  the  elevation  of  the  water 
table  near  the  pond.  Water  table  elevation  near  the 
pond  will  depend  on  soil  hydraulic  conductivity, 
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tidal  fluctuations,  rainfall,  evapotranspiration,  and 
island  width  and  geometryr.  Further  research  on 
this  project  will  help  quantify  these  factors  affect- 
ing the  hydrology  of  stormwater  infiltration  ponds. 
(See  also  W90- 10584)  (Author's  abstract) 
W90- 10607 


MODELING  SEEPAGE  FROM  STORMWATER 
INFILTRATION  PONDS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
G.  Fipps,  G.  M.  Chescheir,  and  R.  W.  Skaggs. 
IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.   1988.  p  321-332,  7  fig,   1  tab,   14  ref. 

Descriptors:  'Coastal  waters,  'Infiltration  ponds, 
•Mathematical  models,  'Seepage,  'Storm  runoff, 
'Surface-groundwater  relations,  'Urban  runoff, 
Barrier  islands,  Groundwater  movement,  Hydro- 
logic  models,  Mathematical  equations,  Model  stud- 
ies, Water  table  fluctuations. 

A  three-dimensional  finite  difference  model  for 
combined  saturated  and  unsaturated  groundwater 
flow  was  developed  to  study  seepage  from  a  storm 
water  infiltration  pond  located  on  barrier  island. 
Soil  water  parameters  and  the  geometry  of  the 
flow  regime  simulated  were  based  on  previous 
studies  and  an  on-going  field  experiment.  A  3-D 
finite  solution  to  the  Richards  equation  for  com- 
bined saturated  and  unsaturated  groundwater  flow 
was  developed  to  analyze  pond  seepage  under 
conditions  characteristics  of  the  North  Carolina 
barrier  islands.  Ponds  varying  in  length  from  4  to 
16  meters  and  in  pond  stage  from  0.25  to  2  m  were 
simulated  in  2  and  3  dimensions.  Results  indicate 
that  as  the  pond  length  increases,  the  3-D  water 
table  elevations  approach  the  2-D  solution.  Also, 
the  lateral  distance  to  the  next  pond  along  the  y- 
axis  was  found  to  affect  water  table  elevations. 
Two  dimensional  solutions  for  pond  seepage  are 
more  simple  and  easier  to  use  than  3-D  numerical 
solutions.  More  work  is  needed  to  determine  a 
general  relationship  between  2-D  and  3-D  seepage. 
(See  also  W90- 10584)  (Lantz-PTT) 
W90- 10608 


PERFORMANCE   OF   URBAN   WET   DETEN- 
TION PONDS. 

North  Carolina  Univ.,  Charlotte.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic   entry  see   Field   5G. 

W90- 10609 


STORMWATER  MASTER  PLANNING  IN 
URBAN  COASTAL  AREAS:  THE  VIRGINIA 
BEACH  MASTER  PLAN. 

Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA. 
For  primary  bibliographic  entry  see  Field  6A. 
W90-10611 


URBAN  STORMWATER  RETROFIT  ASSESS- 
MENT AND  PLANNING  METHOD. 

For  primary  bibliographic  entry  see  Field  6A. 
W90-10612 


GROUND-WATER  AND  SURFACE-WATER 
CONDITIONS  IN  THE  CHICOD  CREEK 
BASIN,  NORTH  CAROLINA,  BEFORE, 
DURING,  AND  AFTER  CHANNEL  MODIFICA- 
TIONS. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

R.  R.  Mason. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  419-427,  4  fig,  4  ref. 

Descriptors:  'Channel  improvement,  'Chicod 
Creek  Basin,  'Coastal  waters,  'Environmental  ef- 
fects, 'Groundwater  budget,  'North  Carolina, 
•Surface  water,  Aquifers,  Drainage,  Flood  control, 
Flow  velocity,  Groundwater  level,  Stream  chan- 
nels, Streamflow. 


An  eleven  year  study  of  the  effects  of  channel 
modifications  on  streamflow,  stream  quality  and 
shallow  groundwater  levels  was  conducted  in  the 
60  sq  mi  Chicod  Creek  basin  in  North  Carolina's 
eastern  Coastal  Plain.  Stream  channels  throughout 
the  basin  underwent  selective  channel  excavation 
and  clearing  of  channel  blockages  to  increase 
drainage  efficiency  and  reduce  flooding.  Stream- 
flow,  water  quality,  and  groundwater  level  data 
were  collected  during  three  phases  of  the  project: 
(1)  the  period  prior  to  channel  modifications  (1975- 
1978);  (2)  the  period  during  which  modifications 
were  underway  (1978-1981);  and  (3)  the  period 
immediately  following  completion  of  channel 
modifications  (1981-1986).  Only  groundwater  and 
surface  water  conditions  are  considered  in  this 
report.  Analysis  of  the  collected  data  indicates 
changes  in  some  groundwater  and  surface  water 
characteristics.  Water  levels  in  the  surficial  aquifer 
within  1 50  ft  of  a  tributary  to  Chicod  Creek  de- 
clined as  much  as  0.4  ft  during  modifications 
before  returning  to  initial  levels.  At  distances 
greater  than  250  feet  from  the  stream,  groundwater 
levels  did  not  change.  Streamflow  characteristics 
at  base  flow  increased  substantially  during  the 
modifications.  After  modifications,  base  flows  at 
Juniper  Branch  decreased  slightly  but  did  not 
return  to  initial  conditions  to  the  same  extent  as 
nearby  groundwater  levels.  Base  flows  also  in- 
creased at  Chicod  Creek  during  modifications  but, 
unlike  Juniper  branch,  minimum  flows  appear  to 
have  continued  to  increase  slightly.  The  adjusted 
mean  stream  flow  velocity  at  a  control  cross  sec- 
tion at  Chicod  Creek  increased  after  modification 
from  0.17  ft/s  to  1.5  ft/s,  an  increase  of  110%.  (See 
also  W90- 10584)  (Author's  abstract) 
W90-10617 


TIDE-INDUCED  CIRCULATION  AND  FLUSH- 
ING USING  TIDE  GATES  IN  RESIDENTIAL 
CANALS  OF  CAPE  CORAL,  FLORIDA. 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-10661 


HEDONIC  STUDY  OF  THE  EFFECTS  OF  ERO- 
SION CONTROL  AND  DRAINAGE  ON  FARM- 
LAND VALUES. 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic  entry  see  Field  6B. 

W90- 10703 


ANALYSIS  OF  WATER  LEVEL  EMDICATORS 
IN  WETLANDS:  IMPLICATIONS  FOR  THE 
DESIGN  OF  SURFACE  WATER  MANAGE- 
MENT SYSTEMS. 

Southwest   Florida   Water   Management   District, 

Brooksville. 

For  primary  bibliographic  entry  see  Field  7C 

W90- 10930 


WETLANDS  AND  STORMWATER  MANAGE- 
MENT: A  CASE  STUDY  OF  LAKE  MUNSON. 
PART  I:  LONG-TERM  TREATMENT  EFFI- 
CIENCIES 

CH2M  Hill,  Deerfield  Beach,  FL. 

For  primary  bibliographic   entry   see  Field   5D. 

W90- 10932 


TWO  URBAN  STREAM  RECONSTRUCTION 
AND  WETLAND  RESTORATION/CREATION 
PROJECTS  IN  AURORA,  COLORADO. 

Greenhorne  and  O'Mara,  Inc.,  Aurora,  CO.  Water 
Resources  Dept. 

For  primary  bibliographic  entry  see  Field  6G. 
W90- 10945 


CONFLICTS  OVER  FLOOD  CONTROL  AND 
WETLAND  PRESERVATION  IN  THE  TAYLOR 
SLOUGH  AND  EASTERN  PANHANDLE 
BASINS  OF  EVERGLADES  NATIONAL  PARK. 

Everglades  National  Park,  Homestead,  FL.  South 
Florida  Research  Center. 
R.  A.  Johnson,  and  R.  J.  Fennema. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 


Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  451-462,  4  fig, 
1  tab,  2  ref. 

Descriptors:  'Drainage  canals,  'Environmental 
protection,  'Everglades  National  Park,  'Flood 
control,  'Taylor  Slough,  'Water  resources  man- 
agement, 'Wetlands,  Canals,  Estuaries,  Flood  pro- 
tection, Florida,  Surface  water,  Water  transfer, 
Wetland  restoration. 

The  L-31N  and  C-lll  canals  and  their  associated 
water  control  structures  were  largely  completed 
by  the  late  1960s  and  formed  the  southern  most 
portion  of  an  extensive  flood  protection  designed 
for  the  lower  east  coastal  areas  of  Dade  County 
Florida.  The  canals  within  the  C-lll  Basin  trans- 
verse large  freshwater  wetlands  in  the  headwaters 
of  Taylor  Slough  and  Eastern  Panhandle  drainages 
of  Everglades  National  Park.  Since  the  project's 
initial  construction  the  canal  system  has  undergone 
changes  in  operating  criteria  because  of  additional 
demands  placed  on  the  system  by  urban,  agricul- 
tural, and  environmental  interests.  The  water  man- 
agement alterations  were  made  primarily  in  re- 
sponse to  large  rainfall  events  beginning  in  1981. 
These  events  have  prompted  the  lowering  of  canal 
stages  in  the  upstream  portion  of  the  basin  in  an 
attempt  to  provide  additional  flood  protection  to 
expanding  agricultural  and  residential  areas.  Large 
volumes  of  water  were  transferred  from  the  head- 
waters of  the  basin  into  the  downstream  wetlands 
and  estuaries.  These  actions  have  produced  a  re- 
duction in  wetland  hydroperiods  in  the  upstream 
portion  of  the  basin  and  the  release  of  damaging 
freshwater  flows  to  the  downstream  marine 
system.  The  alteration  of  stages  in  the  basin  has  led 
to  conflicts  between  the  National  Park  Service, 
South  Florida  Water  Management  District,  and  the 
U.S.  Army  Corps  of  Engineers.  The  three  agencies 
are  currently  working  jointly  to  reach  a  compro- 
mise between  the  need  for  restoration  of  wetland 
hydroperiods  and  downstream  estuarine  salinities, 
the  need  for  increased  flood  protection  in  agricul- 
tural and  residential;  areas,  and  the  need  for  an 
adequate  water  supply  for  expanding  metropolitan 
development  in  Dade  County.  (See  also  W90- 
10912)  (Author's  abstract) 
W90- 10954 


FEDERALISM  AND  THE  SURFACE  WATER 
PROGRAM. 

Virginia  Univ.,  Charlottesville.  Div.  of  Urban  and 

Environmental  Planning. 

For  primary  bibliographic  entry  see  Field   5G. 

W90-11081 


LANDSAT  IMAGE  AND  SAMPLE  DESIGN 
FOR  WATER  RESERVOIRS  (RAPEL  DAM 
CENTRAL  CHILE). 

Chile  Univ.,  Santiago.  Unidad  de  Sistemas  de  In- 
formacion  Geografica  y  Percepcion  Remota. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-11163 


INFLUENCE  OF  CLIMATE  VARIABILITY  ON 
STREAMFLOW  VARIABILITY:  IMPLICA- 
TIONS IN  STREAMFLOW  PREDICTIONS 
AND  FORECASTING. 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-11235 


REGIONALIZATION  OF  FLOOD  DATA 
USING  PROBABILITY  DISTRIBUTIONS  AND 
THEIR  PARAMETERS. 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 11249 


STREAMFLOW  CHARACTERISTICS  OF 
SMALL  TRIBUTARIES  OF  ROCK  CREEK, 
MILK  RIVER  BASIN,  MONTANA,  BASE 
PERIOD  WATER  YEARS  1983-87. 

Geological  Survey,  Helena,  MT.  Water  Resources 
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)iv. 

tor  primary  bibliographic  entry  see  Field  2E. 

V90-11258 


RADITIONAL  FARMER  PRACTICES  AF- 
ECTING  SOIL  EROSION  AND  CON- 
TRAINTS  TO  THE  ADOPTION  OF  SOIL 
ONSERVATION  TECHNOLOGY. 

rorest  Products  Research  and  Development  Inst., 

College  (Philippines).  Socio-Economics  Research 

)iv. 

ror  primary  bibliographic   entry   see  Field  4D. 

V90- 11394 


ARMING  SYSTEMS  AND  SOIL  MANAGE- 
1ENT:  THE  PHILIPPINES/ AUSTRALIAN  DE- 
TXOPMENT  ASSISTANCE  PROGRAM  EXPE- 
[IENCE. 

'hilippine  Council  for  Agriculture  and  Resources 
Lesearch  and  Development,  Los  Banos. 
'.  E.  O'Sullivan. 

N:  Soil  Erosion  Management.  Proceedings  of  a 
Workshop  held  at  PCARRD,  Los  Banos,  Philip- 
ines,  December  3-5,  1984.  ACIAR  Proceedings 
eries  No.  6.  Winrock  International,  Arlington, 
'irginia.  1985.  p  77-81.  1  fig,  3  tab,  2  ref. 

)escriptors:  "Agricultural  practices,  "Australia, 
Erosion  control,  'Philippines,  'Soil  erosion,  'Soil 
tanagement,  *Strip  cropping,  Agricultural  runoff, 
!rop  yield,  Mulching,  Soil  conservation. 

a  1981,  a  long-term  agroforestry  project  was  initi- 
ted  by  the  Zamboanga  del  Sur  Development 
'roject  of  the  Philippine/Australian  Development 
issistance  Program.  This  project  recommended 
iat  farmers  plant  ipil-ipil  trees  (Leucaena  leucoce- 
hala)  in  contoured  rows  while  conducting  their 
irming  in  the  intervening  alleys.  Corn  was  grown 
1)  intercropped  with  Leucaena,  (2)  mulched  with 
.eucaena  without  intercropping,  and  (3)  with  no 
mlch  or  intercropping.  There  was  no  significant 
ifference  among  the  treatments  until  the  fourth 
hase  which  was  the  second  cropping  of  1982. 
Tom  that  time,  corn  yields  were  consistently 
igher  in  plots  mulched  with  ipil-ipil  than  in  un- 
lulched  plots.  Cropping  system  trials  were  com- 
lemented  by  soil  conservation  studies.  Observa- 
10ns  showed  that  runoff  water  was  depositing  its 
ilt  load  on  the  bottom  side  of  the  cropping  alleys. 
Jnder  the  alley-cropping  system  with  mulching, 
Dil  erosion  was  reduced  by  over  60%.  (See  also 
V90-1 1392)  (Creskoff-PTT) 
V90-11401 


IMILARLTY   AND  SCALE  IN   CATCHMENT 
TORM  RESPONSE. 

'rinceton  Univ.,  NJ.  Water  Resources  Program, 
'or  primary  bibliographic  entry  see  Field  2E. 
V90- 11448 


XOSING  THE  FLOODGATES. 

lalff  (Albert  H.)  Associates,   Inc.,   Dallas,  TX. 

V.  Skipwith,  L.  Morland,  M.  Denton,  and  M. 

Skew. 

:ivil   Engineering   (ASCE)   CEWRA9,   Vol.    60, 

Jo.  7,  p  54-55,  July  1990. 

Jescriptors:  'Flood  control,  'Flood  plain  manage- 
aent,  'Texas,  Computer-aided  design,  Flood  rout- 
ng,  Geographic  information  systems,  Planning, 
lemote  sensing,  Satellite  technology. 

rhe  White  Rock  Creek  basin  in  Dallas  and  Collin 
ounties,  Texas,  represents  a  major  area  of  relative- 
s' undeveloped  watershed.  As  part  of  the  program 
if  flood  control  for  this  area,  several  innovative 
echniques  with  potential  for  reducing  manpower 
leeds  and  improving  accuracy  of  future  floodplain 
uanagement  studies  were  employed.  These  includ- 
d:  global-positioning  satellite  surveying  system, 
hree-dimensional  digital  mapping  and  topography, 
i  geographic  information  system  (GIS)  with 
emote  sensing,  and  computer-aided  drafting  and 
lesign  (CADD).  These  technologies  were  used 
ixtensively  in  the  flood  management  planning 
irocess.  After  applying  all  these  technologies,  re- 
ults  of  the  floodplain  delineation  showed  82  struc- 
ures  that  would  be  flooded  and  five  roads  that 


would  be  overtopped  by  the  design  flood  in  Dallas. 
In  Piano,  only  two  occupied  residential  structures 
and  one  road  on  the  main  channel  would  be  over- 
topped; two  roads  on  tributaries  also  would  be 
inundated.  The  floodplain  plans  developed  based 
on  this  information  were  adopted  in  both  Dallas 
and  Piano.  (Rochester-PTT) 
W90- 11454 


COMPUTER  WATERSHEDS. 

Hess  (R.K.R.)  Associates,  Stroudsburg,  PA. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-11455 


SUBSIDENCE  OF  FLOOD  WAVES  IN  OVER- 
BANK  FLOW  AREAS. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90- 11466 


LEVEL-RESERVOIR  APPROXIMATION  FOR 
UNSTEADY  FLOWS  ON  SLOPING  CHAN- 
NELS. 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-11474 


RESPONSE  OF  PHYTOPLANKTON  TO 
COPPER  TREATMENT  WITH  REFERENCE 
TO  SPECIES  SENSITIVITY. 

Humboldt-Univ.  zu  Berlin  (German  D.R.).  Sektion 

Biologic 

For  primary  bibliographic  entry  see  Field  5C. 

W90- 11703 


TOXICITY  OF  PIPERONYL  BUTOXIDE-CAR- 
BARYL  SYNERGISM  ON  THE  SNAIL. 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-11705 


EFFECT  OF  SUBSURFACE  DRAINAGE  ON 
RUNOFF  LOSSES  OF  ATRAZINE  AND  METO- 
LACHLOR  IN  SOUTHERN  LOUISIANA. 

Agricultural  Research  Service,  Baton  Rouge,  LA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11842 


PAB  (PARABOLIC  AND  BACKWATER)  AN 
UNCONDITIONALLY  STABLE  FLOOD  ROUT- 
ING SCHEME  PARTICULARLY  SUITED  FOR 
REAL  TIME  FORECASTING  AND  CONTROL. 

Bologna  Univ.  (Italy). 

E.  Todini,  and  A.  Bossi. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  24, 

No.   5,  p  405-424,    1986.   5   fig,    17  ref,  append. 

Descriptors:  'Computer  programs,  'Flood  control, 
'Flood  forecasting,  'Flood  routing,  'Flow  equa- 
tions, 'Routing,  Computers,  Flow  profiles,  Sewer 
systems. 

The  development  of  real-time  forecasting  and  con- 
trol schemes  for  flood  or  flow  control  in  rivers, 
artificial  channels  or  sewage  networks  requires 
flood  routing  models  that  can  provide  reliable  fore- 
casts allowing  for  a  very  short  time  of  computa- 
tion. A  flood-routing  scheme  was  based  upon  the 
successive  application  of  locally  linearized  parabo- 
lic equations  in  integral  form  and  computation  of 
the  steady  state  backwater  profiles  (PAB).  The 
method,  which  is  unconditionally  stable,  is  shown 
to  be  particularly  suited  to  real-time  forecasting 
and  control.  The  method  is  generally  applicable  to 
flood  routing  problems  in  mild  slope  channels  and 
rivers  and  can  also  be  used  for  routing  steep  front 
waves  such  as  those  produced  by  dam  breaks.  The 
procedure  has  the  advantage  of  ending  as  a  very 
simple  computer  program.  Decoupling  of  the  char- 
acteristic lines  that  carry  the  information  of  dis- 
charges from  those  that  carry  the  information  of 
levels  allows  for  a  description  of  the  phenomenon, 
using  two  separate  space  discretization  networks. 
A  denser  network  may  then  be  used  for  the  levels 


while  a  lesser  one  can  be  utilized   for  the  dis- 
charges, with  a  noticeable  reduction  in  the  compu- 
tational burden.  (Korn-PTT) 
W90- 11981 


4B.  Groundwater  Management 


FRESHWATER  SUPPLY  POTENTIAL  OF  THE 
ATLANTIC  INTRACOASTAL  WATERWAY 
NEAR  MYRTLE  BEACH,  SOUTH  CAROLINA. 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

C.  L.  Sanders,  G.  G.  Patterson,  and  W.  J. 
Cars  well. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  431-434. 

Descriptors:  'Atlantic  Intracoastal  Waterway, 
'Coastal  waters,  'Community  development, 
'Myrtle  Beach,  'Water  resources  development, 
'Water  supply  development,  Drinking  water, 
Freshwater,  Little  River,  Pee  Dee  River,  Saline 
water  intrusion,  South  Carolina,  Waccamaw 
River,  Water  supply,  Winyah  Bay. 

The  demand  for  freshwater  in  Horry  and  George- 
town Counties  in  north  eastern  South  Carolina  is 
increasing  steadily  with  population  growth  and 
development.  In  some  parts  of  the  Myrtle  Beach 
area,  groundwater  levels  in  production  wells  have 
been  lowered  to  depths  greater  than  150  ft  below 
sea  level.  As  part  of  a  cooperative  investigation  by 
the  USGS  and  the  Cities  of  Myrtle  Beach  and 
North  Myrtle  Beach  to  find  alternative  sources  of 
freshwater,  the  Atlantic  Intercostal  Waterway 
(AIW)  in  the  vicinity  of  Myrtle  Beach  was  evalu- 
ated as  a  potential  water  supply.  The  Pee  Dee  and 
Waccamaw  Rivers  discharge  into  the  AIW  south 
of  Myrtle  Beach.  This  creates  a  unique  zone  of 
freshwater  in  the  AIW  that  extends  toward  ocean 
inlets  at  Winyah  Bay  to  the  south  and  the  Little 
River  to  the  north.  The  freshwater  is  adequate  for 
drinking  if  treated;  however,  during  periods  of  low 
tributary  inflow,  salt  water  could  conceivably  in- 
trude upstream  from  Little  River  to  the  vicinity  of 
the  proposed  intake  at  mile  363.3  on  the  AIW  near 
10th  Street  in  Myrtle  Beach.  This  study  suggests 
that  the  AIW  can  provide  a  reliable  supply  of 
freshwater  at  a  proposed  withdrawal  location  in 
the  vicinity  of  Myrtle  Beach  even  during  a  7  day, 
10  year  low  flow  event.  (See  also  W90-10584) 
(Lantz-PTT) 
W90-10618 


WATER  BALANCE  MODELING  AND  SAFE 
YIELD  ESTIMATION  FOR  GROUND  WATER 
MANAGEMENT  - 1.  METHODOLOGY. 

Schnabel  Engineering  Associates,  Richmond,  VA. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 10620 


WATER  BALANCE  MODELING  AND  SAFE 
YIELD  ESTIMATION  FOR  GROUND  WATER 
MANAGEMENT  -  2.  CASE  HISTORIES. 

Schnabel  Engineering  Associates,  Richmond,  VA. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 10621 


HYDROGEOLOGY  AND  EFFECTS  OF 
GROUND-WATER  WITHDRAWALS  IN  THE 
CASTLE  HAYNE  AQUIFER  IN  COASTAL 
NORTH  CAROLINA. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90- 10622 


BARRIER  ISLAND  GROUNDWATER  CON- 
SUMPTION AND  MAINLAND  SALTWATER 
INTRUSION:  CAPE  MAY,  NEW  JERSEY. 

Stockton  State  Coll.,  Pomona,  NJ. 

For  primary  bibliographic  entry  see  Field  2L. 

W90- 10630 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


I 

t 


GROUNDWATER  MANAGEMENT  ON  BAR- 
RIER ISLANDS. 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 

H.  C.  Bryson. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  561-573,  7  fig,  16  ref. 

Descriptors:  'Barrier  islands,  'Coastal  waters, 
•Groundwater  management,  'Groundwater  qual- 
ity, Aquifers,  Fertilizers,  Florida,  Geohydrology, 
Groundwater  mining,  Groundwater  recharge,  Hog 
Island,  Infiltration,  Land  use,  Permits,  Sanibel 
Island,  Virginia,  Water  quality  control. 

Potable  groundwater  supplies  beneath  developed 
barrier  islands  face  three  principal  threats:  water 
level  declines;  salt  water  intrusion;  and  chemical 
contamination  from  a  variety  of  sources.  Case 
studies  of  groundwater  contamination  on  coastal 
barrier  islands,  including  Hog  Island,  Virginia  and 
Sanibel  Island,  Florida,  are  summarized.  The  basic 
goal  of  groundwater  management  on  barrier  is- 
lands should  be  to  balance  groundwater  withdraw- 
als with  aquifer  discharge.  The  case  studies  suggest 
both  short-term  remedial  technologies  which  are 
engineer-based  solutions  to  remedy  or  control  the 
immediate  threat,  and  long-term  institutional  con- 
trols designed  to  prevent  future  groundwater 
crises.  Coupled  with  this  basic  water  balance  ap- 
proach should  be  tight  controls  on  the  siting, 
design,  construction,  and  operation  of  potential 
groundwater  polluting  sources  on  barrier  islands. 
Restrictions  on  pesticide  and  fertilizer  application 
within  aquifer  recharge  areas  and  the  enforcement 
of  strict  construction  and  testing  standardrs  for 
underground  storage  tanks  are  two  examples  of 
such  controls.  In  addition,  landfills  or  waste  dis- 
posal facilities  of  any  kind  should  be  banned  from 
the  highly  vulnerable  geohydrologic  settings  of 
barrier  islands.  (See  also  W90- 10584)  (Lantz-PTT) 
W90- 10631 


PROGRESS  IN  CONTROLLING  SUBSIDENCE 
THROUGH  EFFECTIVE  GROUNDWATER 
MANAGEMENT. 

Harris-Galveston     Coastal     Subsidence     District, 

Friendswood,  TX. 

R.  J.  Neighbors. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  725-732,  8  fig,  1  ref. 

Descriptors:  'Coastal  waters,  'Flood  control, 
•Galveston,  'Groundwater  management, 

'Groundwater  mining,  'Houston,  'Regulations, 
'Subsidence,  Storm  surges,  Texas. 

Subsidence  is  a  phenomenon  effecting  many  areas 
in  the  U.S.  and  around  the  world.  In  the  Houston- 
Galveston  region  of  Texas,  considerable  progress 
has  been  made  in  controlling  a  once  critical  subsid- 
ence problem  through  groundwater  regulation  ad- 
ministered by  a  unique  local  agency.  In  1975,  at  the 
urging  of  local  business  and  community  leaders, 
the  Harris-Galveston  Coastal  Subsidence  District 
was  created.  The  District  is  the  only  known  special 
district  in  the  U.S.  or  the  world  created  exclusively 
for  the  purpose  of  preventing  subsidence.  The  dis- 
trict's authority  to  regulate  groundwater  with- 
drawals was  granted  to  respond  to  the  obvious 
threat  of  increased  flooding  due  to  subsidence  in 
the  low  lying  coastal  areas  effected  by  tides  and 
hurricane  storm  surge.  Subsidence,  which  once 
branded  Houston  as  a  city  sinking  into  the  sea,  has 
been  brought  under  control  and  is  being  managed 
effectively.  The  potential  for  the  subsidence  prob- 
lem to  once  again  threaten  lives  and  property  will 
only  exist  if  groundwater  becomes  deregulated. 
(See  also  W90-10584)  (Lantz-PTT) 
W90- 10637 


MANAGEMENT    OF    DEPLETED    COASTAL 
ZONE  AQUIFERS. 

New  Jersey  Dept.  of  Environmental   Protection, 

Trenton.  Div.  of  Water  Resources. 

W.  Whipple. 

IN:  Coastal  Water  Resources.   Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 


American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  733-737,  3  ref. 

Descriptors:  'Coastal  aquifers,  'Coastal  waters, 
'Groundwater  management,  'New  Jersey,  'Water 
allocation,  'Water  resources  management,  'Water 
supply,  Geohydrology,  Groundwater  budget, 
Groundwater  mining,  Regulations,  Saline  water 
intrusion,  Water  demand. 

Depleted  coastal  zone  aquifers  are  managed  in 
New  Jersey  through  the  concept  of  water  supply 
critical  areas.  Following  a  geohydrological  analy- 
sis the  extent  of  the  depleted  area  is  delimited,  and 
all  major  groundwater  users  are  required  to  reduce 
their  withdrawals  by  a  percentage  required  to  limit 
total  aquifer  withdrawals  to  the  dependable  yield. 
Provisions  are  made  for  alternative  sources  of 
water.  The  reduction  in  withdrawals  can  only 
become  effective  when  an  alternative  source  of 
water  becomes  available.  This  alternative  source  of 
water  can  be  provided  either  by  the  state  or  by 
investor-owned  utilities.  The  concept  of  water 
supply  critical  areas  has  been  helpful  in  New 
Jersey  in  handling  situations  caused  by  the  deple- 
tion of  aquifers  in  coastal  zones.  It  will  probably  be 
applied  to  a  depleted  aquifer  in  the  uplands  within 
the  next  few  years;  so  far  it  has  only  been  applied 
to  areas  subject  to  saltwater  intrusion.  Two  more 
water  supply  critical  areas  in  coastal  South  Jersey 
appear  likely  to  be  adopted.  One  calls  for  a  limit  on 
groundwater  withdrawals  rather  than  a  reduction. 
The  prerequisites  for  such  action  include  statutory 
authority  for  the  state  to  manage  its  groundwater, 
a  good  quantitative  geohydrological  analysis,  a 
feasibility  study  of  alternatives,  and  a  regulatory 
frame  work  to  control  water  allocation.  This  ap- 
proach is  probably  not  feasible  in  water  rights 
states  where  the  reduction  in  permitted  water 
withdrawals  would  be  regarded  as  a  taking.  (See 
also  W90-10584)  (Lantz-PTT) 
W90-10638 


HYDROGEOLOGY  OF  THE  CANAL  CREEK 
AREA,  ABERDEEN  PROVING  GROUND 
MARYLAND. 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11224 


GROUND-WATER    USE    IN    THE    COASTAL 
PLAIN  OF  MARYLAND  1900-1980. 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see   Field   6D. 
W90- 11240 


INTERIM   TECHNICAL   REPORTS:   FY   1988- 
1989. 

Mississippi  State  Univ.,  Mississippi  State.  Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11253 


GROUND-WATER  MODELS  FOR  THE  HAT- 
TIESBURG  AND  LAUREL,  MISSISSIPPI  RE- 
GIONS. 

Mississippi  State  Univ.,  Mississippi  State.   Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-11254 


WIND  PUMPING:  A  HANDBOOK. 

Haskoning  B.V.,  Nijmegen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  8C. 
W90- 11279 


GROUNDWATER    UTILISATION    AND    PRO- 
TECTION. 

Technische  Univ.,  Graz  (Austria).  Inst,  fuer  Was- 
serwirtschaft  und  Konstruktiven  Wasserbau. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 11288 


CONJUNCTIVE    USE:    ADVANTAGES,    CON- 
STRAINTS, AND  EXAMPLES. 


Boyle  Engineering  Corp.,  Newport  Beach,  CA. 
For  primary  bibliographic  entry  see  Field  6F. 
W90- 11498 


DEMONSTRATING  INDUCED  RECHARGE. 

Caswell,  Eichler  and  Hill,  Inc.,  West  Topsham, 

VT. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-11603 


EXPLICIT  MONTE  CARLO  SIMULATION 
HEAD  MOMENT  ESTIMATES  FOR  STOCHAS- 
TIC CONFINED  GROUNDWATER  FLOW. 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11643 


RECHARGING  GROUND  WATER. 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
H.  Bouwer,  R.  D.  G.  Pyne,  and  J.  A.  Goodrich. 
Civil  Engineering  (ASCE)  CEWRA9,   Vol.   60, 
No.  6,  p  63-66,  June  1990.  4  fig,  1  tab. 

Descriptors:  'Artificial  recharge,  'Groundwater 
recharge,  'Groundwater  storage,  'Infiltration, 
•Recharge  wells,  Aquifer  characteristics,  Capital 
costs,  Groundwater  movement,  Weather  modifica- 
tion, Well  construction. 

Water  surpluses  through  excess  precipitation  and 
runoff  from  weather-modification  projects  can  be 
stored  underground  through  artificial  recharge  of 
suitable  aquifers.  Advantages  of  underground  stor- 
age include  high  storage  capacity,  low  cost,  sim- 
plicity and  no  loss  from  evaporation.  Surface  infil- 
tration systems  can  be  relied  upon  in  places  where 
aquifers  are  unconfined,  surface  soils  are  permea- 
ble, sufficient  land  is  available,  and  vadose  zones 
have  no  layers  that  restrict  downward  flow. 
Where  these  conditions  do  not  exist,  ground  water 
must  be  recharged  with  wells  drilled  into  an  aqui- 
fer. The  fastest  growing  type  of  recharge  is  the 
aquifer  storage  recovery  (ASR)  well,  which  both 
stores  and  recovers  water  from  the  same  well 
according  to  supply  and  demand.  In  addition  to 
improving  system  reliability,  ASR  wells  could 
reduce  storage  capital  costs  by  more  than  90  % 
over  reservoirs  or  tanks.  Problem  areas  in  design 
and  construction  of  the  ASRs  are:  plugging,  watei 
depths  in  infiltration  basins,  depth  of  water  table, 
and  quality  of  water  recharged.  Periodic  drying 
and  cleaning  are  vital  because  soil  clogging  lowers 
infiltration  rates.  High  water  depth  heads  in  the 
infiltration  basins  tend  to  cause  clogging  and  give 
low  turnover  causing  further  clogging.  The 
ground-water  table  must  be  deep  enough  below 
the  infiltration  system  so  that  it  does  not  interfere 
with  the  infiltration  process.  (Bater-PTT) 
W90- 11768 


4C.  Effects  On  Water  Of 
Man's  Non-  Water 
Activities 


EFFECTS  OF  AFFORESTATION  ON  RUN-OFF 
CHARACTERISTICS. 

Giessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Micro- 
biologic und  Landeskultur. 
For  primary  bibliographic  entry  see  Field  2A. 
W90- 10527 


PROPOSED  METHODOLOGY  FOR  ASSESS 
ING  THE  RELATIVE  IMPACT  OF  ACID  RAI1S 
AND  NITROGEN  FERTILIZERS  ON  ACIDITi 
OF  AGRICULTURAL  SOILS  IN  CANADA. 

Agriculture  Canada,  Ottawa  (Ontario).  Land  Re 
source  Research  Centre. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10529 


SEDIMENT  AND  RUNOFF  WATER  CHARAC 
TERISTICS  AS  INFLUENCED  BY  CROPPING 
AND  TILLAGE  PRACTICES. 
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igriculture  Canada,  Lethbridge  (Alberta).  Re- 
arch  Station. 

i.  J.  Beke,  C.  W.  Lindwall,  T.  Entz,  and  T.  C. 
!hannappa. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
9,  No.  3,  p  639-647,  August  1989.  6  tab,  23  ref. 

tescriptors:  'Agricultural  runoff,  'Environmental 
ffects,  'Erosion,  'Nonpoint  pollution  sources, 
Path  of  pollutants,  'Rainfall-runoff  relationships, 
Sediment  transport,  'Soil  erosion,  'Tillage, 
Water  pollution  sources,  Agriculture,  Alfalfa, 
larley,  Canada,  Nitrites,  Nitrogen  compounds, 
hosphates,  Phosphorus,  Sediment  contamination, 
edimentation,  Water  quality,  Wheatgrasses. 

Lainfall  simulation  by  sprinkler  irrigation  was  used 
>  evaluate  the  characteristics  of  sediment  and 
inoff  water  from  erosion  plots  on  a  Dark  Brown 
Ihernozemic  soil  near  Lethbridge,  Alberta.  Repli- 
ated  land  treatments  consisted  of  bare  fallow, 
erennial  alfalfa/wheat  grass  forage  planted  in 
jws  parallel  to  the  slope,  barley  planted  in  rows 
arallel  to  the  slope  (barley-S),  and  barley  on  con- 
jur  (Barley-C).  The  eroded  sediment  from  all 
eatments  was  generally  enriched  in  organic 
latter  (OM),  NH4-N,  total  N  (TN),  and  P04-P, 
ut  not  in  N03-N  or  total  P  (TP).  The  sediment 
om  the  bare  fallow  treatment  was  enriched  in  silt- 
ze  particles  and  had  the  highest  OM  enrichment, 
laximum  NH4-N  and  TN  enrichment  occurred  in 
le  sediment  from  the  barley-S  treatment,  and 
laximum  P04-P  in  that  from  the  forage  treatment, 
"his  selective  removal  of  plant  nutrient  was  attrib- 
ted  mainly  to  erosion  processes  and  to  cropping- 
lduced  differences  in  C:N:P  ratios  of  organic 
omplexes.  The  runoff  water  from  all  treatments 
ras  enriched  in  N03-N,  TN,  and  P04-P.  For  the 
ropping  treatments  in  this  experiment,  nutrient 
nrichment  of  the  runoff  water  decreased  from 
wage  to  barley-S  to  barley-C  treatment.  In  gener- 
I,  more  N03-N  was  lost  in  the  runoff  water  than 
l  the  sediment.  (Author's  abstract) 
^90- 10530 


MPACT  OF  INTENSIVE  DAIRY  FARMESG 
lCITVITIES  ON  RIVER  QUALITY:  THE  EAST- 

:rn  cleddau  catchment  study. 

Zater  Research  Centre,  Medmenham  (England), 
ledmenham  Lab. 

L.  Schofield,  J.  Seager,  and  R.  P.  Merriman. 
ournal  of  the  Institution  of  Water  and  Environ- 
lental  Management  JIWMEZ,  Vol.  4,  No.  2,  p 
76-186,  April  1990.  8  fig,  2  tab,  21  ref. 

tescriptors:  'Agricultural  runoff,  'Dairy  industry, 
East  Cleddau  River  basin,  'Farm  wastes,  'Path  of 
ollutants,  'Water  pollution  sources,  Ammonia, 
Mssolved  oxygen,  Land  use,  Nitrogen,  Rainfall, 
iurface  runoff,  Wales,  Water  pollution  effects, 
Vater  quality,  Watersheds. 

'ollution  from  farm  wastes  has  been  one  of  the 
rincipal  causes  of  deterioration  in  river  quality  in 
ecent  years.  However,  little  is  understood  of  how, 
nd  which,  fanning  activities  affect  the  chemical 
nd  biological  quality  of  rivers.  To  address  this 
roblem,  a  field  study  was  initiated  in  the  Eastern 
'leddau  catchment,  West  Wales,  to  investigate 
elationships  between  land  use,  farm  waste  man- 
gement  practices,  and  river  quality.  Water  quality 
ii  the  major  rivers  is  this  catchment  was  generally 
ound  to  be  good,  although  high  NH4-N  and  bio- 
hemical  oxygen  demand  levels  were  recorded  in 
ertain  tributaries  drainage  land  used  for  dairy 
arming.  Intensive  monitoring  in  one  such  tribu- 
ary,  the  Clarbestan  Stream,  has  indicated  that 
ertain  farming  activities  such  as  washing  of  yards 
nd  dairy  parlors  cause  a  measurable  deterioration 
n  the  quality  of  receiving  waters.  Rainfall  exerts  a 
lirect  effect  on  stream  quality.  Significant  rainfall 
vents  result  in  peaks  in  NH4-N  levels  and  con- 
omitant  depressions  in  dissolved  oxygen,  thought 
o  be  caused  by  farm  wastes  washing  all  imperme- 
ble  farmyard  surfaces  and  from  land  which  has 
eceived  slurry  application.  The  status  of  benthic 
nacroinvertebrates  communities  in  these  tributar- 
bs  is  poor  and,  typically,  only  a  few  pollution- 
olerant  species  are  present.  (Davis-PTT) 
V90- 10541 


ELIMINATION  OF  ISOLATED  AND  LIMIT- 
ED-FLOW WETLANDS  IN  NORTH  CAROLI- 
NA. 

Fish  and  Wildlife  Service,  Raleigh,  NC.  Div.  of 
Ecological  Services. 
R.  W.  Laney. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  243-253,  2  tab,  36  ref. 

Descriptors:  'Coastal  waters,  'Ecological  effects, 
'Estuaries,  'Flow  profiles,  'North  Carolina,  'Re- 
gional development,  'Wetlands,  Industrial  devel- 
opment, Road  construction. 

Isolated  wetlands  and  wetlands  located  above  the  5 
cu  ft/sec  flow  line  comprise  an  important  resource 
base  that  provides  characteristic  wetland  functions, 
such  as  habitat  for  fish  and  wildlife,  flood  water 
storage,  groundwater  and  surface  water  recharge 
and  water  purification.  In  North  Carolina,  these 
wetlands  are  especially  critical  as  amphibian  breed- 
ing and  reproduction  sites.  Regulation  of  these 
habitats  by  the  U.S.  Army  Corps  of  Engineers  is 
affected  by  staffing  limitations,  and  also  regulation 
interpretation  that  allows  large  scale  destruction 
through  filling  of  wetlands.  The  average  size  fill 
was  approximately  4.8  acres.  The  predominant 
wetland  types  affected  were  palustrine  and  scrub- 
shrub/palustrine;  emergent  headwaters  and  isolat- 
ed palustrine;  forested  and  scrub-shrub.  In  at  least 
one  instance,  wetlands  designated  as  isolated  were 
determined  to  be  adjacent  wetlands.  The  purpose 
of  the  majority  of  fills  was  to  create  upland  for 
commercial,  residential,  or  roadway  development. 
Average  distance  from  tidal,  estuarine  waters  for 
those  sites  in  New  Hanover  County  for  which 
sufficient  information  was  available  to  allow  its 
estimation  was  0.9  mile.  These  wetland  losses  may 
have  important  environmental,  economic,  and 
legal  consequences.  (See  also  W90-10584)  (Lantz- 
PTT) 
W90- 10601 


U.S.  MARINE  CORPS  BASE,  CAMP  LEJEUNE, 
NC:  MANAGEMENT  OF  COASTAL  RE- 
SOURCES. 

Marine  Corps  Base,  Camp  Lejeune,  NC.  Office  of 
the  Assistant  Chief  of  Staff. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10624 


COUNTY    GOVERNMENT    RESPONSIBILITY 
FOR  PRESERVING  COASTAL  QUALITY. 

Conservation  Council  of  North  Carolina,  Chapel 

Hill. 

For   primary   bibliographic   entry   see   Field   5G. 

W90- 10633 


PEAT  MINING  REGULATIONS  AND  COAST- 
AL WATER  QUALITY  PROTECTION. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh. 
For   primary   bibliographic   entry   see   Field   5G. 
W90- 10650 


WOODY  DEBRIS,  CHANNEL  FEATURES, 
AND  MACROINVERTEBRATES  OF  STREAMS 
WITH  LOGGED  AND  UNDISTURBED  RIPARI- 
AN TIMBER  IN  NORTHEASTERN  OREGON, 
U.S.A. 

Eldorado  National  Forest,  Placerville,  CA. 
J.  Y.  Carlson,  C.  W.  Andrus,  and  H.  A.  Froehlich. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  6,  p  1103-1111,  June 
1990.  3  fig,  6  tab,  24  ref. 

Descriptors:  'Detritus,  'Ecological  effects,  'Envi- 
ronmental impact,  'Forest  watersheds,  'Logging, 
'Macroinvertebrates,  'Oregon,  'Stream  biota, 
Ecosystems,  Population  density,  Population  dy- 
namics, Riparian  land,  Species  diversity. 

Macroinvertebrate  communities  and  several  as- 
pects of  fish  habitats  were  examined  for  16  north- 
eastern Oregon  stream  segments,  11  with  undis- 
turbed riparian  forests  and  five  where  26-54%  of 
the  riparian  forest  had  been  harvested  6  to  17  yr 


previously.  Amounts  of  woody  debris  in  streams 
and  pools  formed  by  the  debris  were  similar  be- 
tween undisturbed  and  logged  sites.  Pool  volume 
was  inversely  related  to  stream  gradient  and  di- 
rectly related  to  the  amount  of  woody  debris  in  the 
stream.  Stream  surface  substrate  composition  was 
not  significantly  different  between  streams  in 
logged  and  undisturbed  areas.  Macroinvertebrate 
density  was  20  to  113%  greater  at  the  logged  sites 
and  diversity  was  similar  at  logged  and  undis- 
turbed sites.  Macroinvertebrates  were  most  abun- 
dant at  lower  elevation  streams  and  at  streams  that 
were  shaded  less  by  the  surrounding  vegetation. 
Timber  harvesting  activities  do  not  appear  to  have 
damaged  aquatic  insect  habitat  and  pool  abundance 
was  not  altered,  suggesting  the  habitat's  carrying 
capacity  for  fish  was  not  affected.  (Author's  ab- 
stract) 
W90- 10728 


WETLANDS:  CONCERNS  AND  SUCCESSES. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-10912 


STATUS   AND   TRENDS   OF   WETLANDS   IN 
THE  CALIFORNIA  CENTRAL  VALLEY. 

National    Wetlands    Inventory,     Portland,     OR. 

Region  1. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-10916 


INTEGRATING  WETLANDS  RESEARCH  FOR 
MINING  MITIGATION  FN  THE  ALASKA 
ARCTIC  AND  SUBARCTIC. 

Bureau  of  Land   Management,   Anchorage,   AK. 

Alaska  State  Office. 

For   primary   bibliographic   entry   see   Field   5G. 

W90-10918 


CONVERSION  OF  WETLANDS  TO  URBAN 
USES:  EVIDENCE  FROM  SOUTHEASTERN 
COUNTIES. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
R.  E.  Heimlich,  and  M.  Vesterby. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  161-173,  1  fig, 
3  tab,  19  ref. 

Descriptors:  'Environmental  effects,  'Land  use, 
'Urbanization,  'Wetlands,  Agriculture,  Forestry. 

Changes  in  land  use  on  5  million  wetland  acres 
were  inventoried  in  a  study  of  68  Southeastern 
counties  which  experienced  rapid  population 
growth  during  the  1970s.  Conversion  occurred  on 
a  gross  total  of  372,000  wetland  acres,  7.5%  of  the 
total  wetlands  inventoried  at  the  early  date.  Direct 
conversion  to  urban  uses  accounted  for  30%  of 
wetland  losses,  but  wetlands  made  up  only  10%  of 
the  land  urbanized.  Forty-four  percent  of  wetlands 
converted  were  used  for  agriculture  and  range- 
lands,  while  20%  were  converted  to  forest  land. 
Agricultural  and  forest  land  account  for  46%  and 
43%  of  land  converted  to  urban  uses.  Agriculture 
and  forestry  probably  serve  as  intermediate  land 
uses,  but  a  large  fraction  of  wetlands  converted  to 
these  uses  are  ultimately  urbanized.  It  is  likely  that 
urban  development  occurs  on  previously  drained 
agricultural  land,  while  displaced  farmers  convert 
wetlands  located  beyond  the  urban  fringe  for  new 
cropland.  Regionally,  86%  of  wetlands  in  fast- 
growth  counties  are  in  the  Southeast  and  85%  of 
gross  wetland  conversion  occurs  there.  (See  also 
W90-10912)  (Lantz-PTT) 
W90- 10927 


HEADWATER  RESTORATION:  THE  KEY  IS 
INTEGRATED  PROJECT  GOALS. 

Bromwell  and  Carrier,  Inc.,  Lakeland,  FL. 

For  primary  bibliographic  entry  see   Field   5G. 

W90- 10936 
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I 


METHOD    FOR    INTEGRATING    WETLANDS 
MANAGEMENT  AND  LAND  DEVELOPMENT. 

For  primary  bibliographic  entry  see  Field  6B. 
W90- 10937 


WETLAND  CREATION  IN  A  RIVER  VALLEY 
DISTURBED  BY  DREDGE  BOAT  MINING. 

Lenzotti  and  Fullerton  Consulting  Engineers,  Inc., 
Breckenridge,  CO. 
W.  T.  Fullerton,  and  S.  G.  Long. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  297-306,  2 
tab,  10  ref. 

Descriptors:  'Colorado,  'Dredging,  'Mining  ef- 
fects, 'Wetland  restoration,  'Wetlands,  Blue 
River,  Channel  improvement,  Flow  profiles,  Ri- 
parian land,  Riparian  vegetation. 

Five  miles  of  Blue  River  valley  near  Breckenridge, 
Colorado  were  mined  by  dredge  boats  during  the 
late  1800's  and  early  1900's.  The  mining  left  an 
unstable  river  system  with  sparse  riparian  vegeta- 
tion and  many  reaches  in  which  flow  disappeared 
for  most  of  the  year.  As  mitigation  for  the  404 
Permit,  the  town  of  Breckenridge  undertook  a 
project  to  reclaim  and  create  wetlands  along  a  one 
mile  section  of  the  Blue  River.  A  case  study  of  the 
project  design  is  presented.  The  design  effort  in- 
cluded a  multidisciplinary  team  with  expertise  in 
hydrology,  erosion  control,  hydraulic  engineering, 
soil  science,  reclamation  science  and  river  mechan- 
ics. A  design  was  developed  to  greatly  increase  the 
duration  of  flow,  stabilize  the  channel  and  establish 
an  environment  capable  of  supporting  wetland 
plant  species.  Components  of  the  design  included 
selection  of  appropriate  high  altitude  wetland 
vegetation,  integration  of  a  variety  of  vegetation 
communities,  measures  to  stabilize  the  channel,  and 
removal  of  dredge  spoils  to  create  a  configuration 
of  channel  and  overbank  areas  offering  the  proper 
environment  for  wetland  community  establish- 
ment. Although  the  project  is  not  complete,  there 
are  several  indications  of  success:  channel  stabiliza- 
tion efforts  have  functioned  properly;  wetland  spe- 
cies have  become  established;  wetland  plantings 
have  survived;  and  willows  have  started  to  estab- 
lish themselves  naturally  along  the  channel  banks 
in  areas  where  the  banks  have  been  stable  for  at 
least  two  years.  (See  also  W90-10912)  (Lantz-PTT) 
W90-10940 


WETLAND  PRESERVATION  -  PAR  FOR  THE 
COURSE. 

Hurdzan  Design  Group,  Columbus,  OH. 
W.  C.  Schreiner. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  335-343. 

Descriptors:  'Environmental  protection,  'Golf 
courses,  'Land  use,  'Project  planning,  'Recrea- 
tion, 'Water  resources  management,  'Wetlands, 
Baker  Park,  Buffer  zones,  Hennepin,  Minnesota, 
Pesticides. 

Golf  courses  and  wetlands  can  coexist  in  a  compat- 
ible manner  if  certain  precautions  are  taken  which 
recognize  and  preserve  the  essential  components  of 
each.  Seventy  percent  of  new  golf  courses  are 
associated  with  wetlands.  Land  designated  for  golf 
holes  is  usually  around  lower  lying  wet  areas.  In 
the  1990's,  emphasis  will  be  placed  on  environmen- 
tal preservation  in  the  1990's.  Adequate  buffer 
zones  are  essential  to  the  longevity  and  quality  of 
wetlands  and  their  associated  wildlife.  Less  pesti- 
cide and  fertilizer  use  are  consistent  with  integrat- 
ed pest  management.  New  varieties  of  turf  grasses 
are  being  hybridized  to  respond  to  the  need  for 
more  drought  and  disease  tolerant  varieties.  The 
Suburban  Hennepin  Regional  Park  District,  Min- 
nesota, operates  by  policy  on  a  80:20  ratio  of 
undisturbed  native  area  verses  developed  land 
within  parks  of  1000  acres  or  more.  Thus,  80%  of 
the  Park  Reserve  must  be  left  in  a  natural  state,  or 
if  disturbed,  it  must  be  restored  with  indigenous 
plant  materials.  The  balance  of  land,  20%,  may  be 
utilized  for  activities  of  various  recreational  inter- 


ests. To  be  consistent  with  the  Park  Districts  80:20 
policy,  the  Baker  Park  Golf  Course  was  designed 
to  accentuate  the  natural  topography  and  preserve 
the  wetland  character  of  the  site.  Steps  were  taken 
to  integrate  the  course  in  a  visually  and  physically 
unobtrusive  way.  The  overall  goal  was  site  preser- 
vation and  reduced  environmental  impact.  Other 
recreational  activities  such  as  cross  country  skiing 
and  hiking  were  planned  to  intermingle  with  the 
actual  golf  holes.  (See  also  W90-10912)  (Lantz- 
PTT) 
W90-10944 


'WETLANDS  PRESERVATION  AS  MITIGA- 
TION': IMPLEMENTATION  OF  THE  DER 
POLICY. 

Dames  and  Moore,  Tallahassee,  FL. 
B.  F.  Birkitt,  and  T.  B.  Gunter. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  355-363,  1  ref. 

Descriptors:  'Environmental  protection,  'Mitiga- 
tion, 'Pipelines,  'Regulations,  'Wetlands,  Envi- 
ronmental impact  statement,  Forest  watersheds, 
Land  use,  Natural  gas,  Public  policy. 

A  natural  gas  pipeline  company  is  proposing  the 
construction  of  an  86  mile  underground  pipeline 
across  north  Florida.  By  considering  environmen- 
tal constraints  in  conjunction  with  engineering 
design  limitations,  impacts  on  wetlands  were  sig- 
nificantly reduced.  The  Florida  Department  of  En- 
vironmental Regulation  (DER)  required  mitigation 
for  both  permanent  and  temporary  impacts  to  high 
quality  forested  wetlands.  Although  the  current 
rule  on  consideration  of  mitigation  for  wetlands 
impacts  (FAC  Rule  17-12,  Part  III)  was  not  in 
effect  at  the  time  that  the  pipeline  project  was 
evaluated,  the  DER  applied  interim  policy  guide- 
lines for  mitigation.  To  meet  the  mitigation  re- 
quirements, the  company  proposed  to  assist  in  the 
purchase  of  an  environmentally  significant  area 
near  the  pipeline  route  for  preservation.  In  general, 
the  concept  of  wetlands  preservation  as  mitigation 
offers  an  effective  means  of  mitigating  adverse 
impacts  to  wetlands,  particularly  in  situations 
where  wetlands  creation  or  enhancement  opportu- 
nities are  not  available  or  are  impractical.  This 
policy  will  become  refined  as  more  applicants  uti- 
lize this  mitigation  option  .  Implementation  of  this 
policy  is  expected  to  have  far  reaching  implica- 
tions in  approaches  to  development  and  land  sales 
in  Florida.  (See  also  W90-10912)  (Lantz-PTT) 
W90- 10946 


WATER  INTRUSION  IN  UNDERGROUND 
STRUCTURES. 

Mueser    Rutledge    Consulting    Engineers,    New 

York. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB89-168215. 

Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 

Report    No.    UMTA-DO-06-0374-88-1,    October 

1988.  Final  Report.   141p,  36  fig,  4  tab,  37  ref. 

Descriptors:  'District  of  Columbia,  'Seepage, 
'Underground  structures,  'Waterproofing,  Acidic 
water,  Calcification,  Flushing,  Hydrostatic  pres- 
sure, Liners,  Railroads,  Tunnels. 

An  investigation  was  conducted  to  study  the  prob- 
lems related  to  water  intrusion  in  underground 
structures  of  the  Washington  Metropolitan  Area 
Transit  Authority.  Design  and  construction  of  the 
system  has  been  evolving  continuously  since  1966 
and  has  included  a  number  of  innovative  features 
as  well  as  certain  special  problems  related  to  con- 
trol of  leaking  water.  The  assignment  was  to  inves- 
tigate four  topics  of  water  intrusion:  (1)  the  build- 
up of  hydrostatic  pressures  and  measures  for  pres- 
sure relief;  (2)  waterproofing  procedures  in  the 
Metro  system  and  their  effectiveness;  (3)  the  spe- 
cial problem  of  calcification  due  to  precipitation  of 
carbonates  in  the  drainage  system  of  rock  tunnels; 
and  (4)  special  difficulties  with  the  intrusion  of  acid 
water  in  Coastal  Plain  deposits.  The  assignment 
included  contacting  other  rapid  transit  agencies  to 
evaluate  their  methods  of  treating  water  intrusion. 
A  field  test  of  waterproofing  compounds  was  per- 


formed at  DuPont  Circle  and  Rosslyn  Stations  tc 
evaluate  the  possible  effect  of  sealing  of  drains  ii 
those  stations  by  calcareous  precipitates.  Studies  o 
the  effect  of  buildup  of  water  pressures  indicatec 
little  possibility  of  significant  stress  increase  in  th( 
rock  station  structural  lining.  An  on-going  investi 
gation  of  the  effect  of  acid  water  intrusion  dis 
closed  the  abatement  of  these  problems  by  a  natu 
ral  process  of  groundwater  flushing.  (Author's  ab 
stract) 
W90-11066 


RELATIVE  SOURCE  CONTRIBUTIONS  Ol 
SEDIMENT  IN  A  SURFACE  COAL  MINEI 
BASIN  OF  MARYLAND. 

National  Oceanic  and  Atmospheric  Administra 

tion,  Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11154 


EFFECTS  OF  SEWAGE  ON  ALPINE  STREAM! 
IN  KOSCIUSKO  NATIONAL  PARK,  NSW. 

State  Pollution  Control  Commission,  Sydney  (Aus 

tralia). 

For  primary  bibliographic  entry  see  Field  5C. 

W90- 11203 


COMPUTER  WATERSHEDS. 

Hess  (R.K.R.)  Associates,  Stroudsburg,  PA. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-11455 


SYSTEM  MODEL  TO  ANALYSE  ENVIRON 
MENTAL  CARRYING  CAPACITY  FOR  MAN 
AGING  URBAN  GROWTH  OF  THE  TAIPE 
METROPOLITAN  REGION. 

National  Chunghsing  Univ.,  Taichung  (Taiwan' 

Graduate  Inst,  of  Urban  Planning. 

For  primary  bibliographic  entry  see   Field   5C 

W90-11805 


COASTAL  AND  MARINE  ENVIRONMENTA 
STRESS  IN  THE  ST.  VINCENT  GRENADINES 

Council  for  the  Protection  of  Rural  England,  Lej 

land. 

J.  R.  Parsler. 

Environmental       Education       &       Informatio 

EEDIEF,  Vol.  8,  No.  3,  14p,  1989.  2  fig,  13  re 

Descriptors:  'Beach  erosion,  'Coastal  enviroi 
ment,  'Environmental  policy,  'Environment! 
protection,  'Marine  environment,  *St  Vincent  an 
the  Grenadines,  Islands,  Legislation. 

The  problems  relating  to  coastal  and  marine  r< 
source  use  that  have  apparently  led  to  a  depletio 
of  the  natural  resources  of  the  grenadines,  includ 
solid  waste  disposal,  sewage  discharges,  over-e: 
ploitation  of  fisheries  stocks,  disturbance  and  pers< 
cution  of  sea  birds,  over-collection  and  disturbanc 
of  turtles,  habitat  destruction  and  loss  of  beaches  i 
a  result  of  sand  mining.  Of  all  the  activities  thi 
have  implications  for  the  Grenadines  environmen 
those  relating  to  fisheries,  tourism  and  the  use  < 
beach  sand  are  particularly  important.  The  major 
ty  of  tourist  facilities  in  the  Grenadines  are  excli 
sive.  They  are  situated  in  areas  where  there  ai 
few  local  people,  and  are  aimed  at  the  wealthie 
western  markets.  Yachtsmen  make  wide  use  of  thi 
islands  for  recreation  purposes  and  use  local  sen 
ices  such  as  telecommunications,  restaurants  an 
waste  disposal  sites.  In  order  to  protect  the  env 
ronment,  the  Government  of  St.  Vincent  and  til 
Grenadines  enacted  legislation  to  conserve  aspec 
of  the  marine  environment:  the  1981  Beach  Protei 
tion  Act  and  the  1986  Fisheries  Protection  Act.  1 
1987,  the  Minister  of  Trade,  Industry  and  Agricu 
ture,  who  is  responsible  for  fisheries,  designate 
ten  'conservation  areas'.  The  most  important  < 
these  covers  the  Tobago  Cays  and  associated  reef 
which  has  now  been  upgraded  to  a  National  Pari 
The  project  is  expected  to  make  a  return  of  14< 
on  an  initial  investment  EC$2,7O0,O00.  With  rt 
tourism  sector  of  the  country  set  to  increase,  th 
project  would  have  as  its  source  of  income  fa 
paid  and  expenditures  made  by  users  of  the  Pai 
and  its  facilities.  (Feder-PTT) 
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W90-11819 


ANTHROPOGENIC  INFLUENCES  AND  MAN- 
AGEMENT OF  ESTUARIES. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 
W.  J.  Wolff. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  153-156, 
April  1990.  33  ref. 

Descriptors:  'Coastal  zone  management,  •Ecosys- 
tems, *Estuaries,  *Water  pollution,  Germany,  The 
Netherlands. 

Estuaries  have  been  considered  to  be  fragile  eco- 
systems, but  current  information  points  to  the  con- 
clusion that  they  are  robust  systems.  Many  stresses 
can  be  absorbed  and  after  disturbance,  recovery 
occurs  rapidly.  A  number  of  anthropogenic  influ- 
ences are  considered.  Among  these  are  exploitation 
of  living  resources  (harvesting  of  seagrass,  salt 
marsh  grazing,  fishing  and  cultivation  of  fish  and 
shellfish);  pollution  (heavy  metals,  chlorinated  hy- 
drocarbons, petroleum,  thermal  and  industrial 
wastes)  and  embankment  and  reclamation  (closure 
of  the  Zuider  Zee).  The  management  of  estuaries 
should  be  based  on  the  robust  character  of  estua- 
rine  ecosystems  and  on  the  conclusion  that  these 
systems  are  self-maintaining.  Hence,  only  the  an- 
thropogenic influences  have  to  be  managed.  Man- 
agement systems  are  now  in  operation  for  the 
German  Nationalpark  Niedersachsisches  Watten- 
meer  and  the  Dutch  Wadden  Sea.  For  the  Nation- 
alpark, only  one  management  objective  has  been 
defined:  the  protection  of  nature  and  landscape. 
The  principal  objectives  for  the  Wadden  Sea 
project  are:  (1)  the  protection,  conservation,  and 
restoration  of  the  area  as  a  nature  reserve;  (2)  the 
safety  of  the  inhabitants  of  adjacent  areas  against 
storm  surges;  and  (3)  protection  of  the  characteris- 
tic open  landscape.  One  difference  between  the 
two  systems  is  that  the  German  park  attempts  to 
exclude  as  many  human  activities  as  possible, 
whereas  the  Dutch  reserve  allows  as  many  activi- 
ties as  possible.  (Marks-PTT) 
W90- 11903 


EFFECTS   ON   WATER   CHEMISTRY   AFTER 
DRAINAGE  OF  A  BOG  FOR  FORESTRY. 

Sveriges  Lantbruksuniversitet,  Uppsala.  Faculty  of 

Forestry. 

For  primary  bibliographic  entry  see  Field  2H. 

W90- 11939 


4D.  Watershed  Protection 


HEDONIC  STUDY  OF  THE  EFFECTS  OF  ERO- 
SION CONTROL  AND  DRAINAGE  ON  FARM- 
LAND VALUES. 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic  entry  see  Field  6B. 

W90-10703 


TRENDS  IN  GOVERNMENT  CONTROL  OF 
EROSION  AND  SEDIMENTATION  IN  URBAN 
DEVELOPMENT. 

Texas  Tech  Univ.,  Lubbock.  Coll.  of  Agricultural 

Sciences. 

J.  D.  Mertes. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  44,  No.  6,  p  550-554,  November/December 

1989. 

Descriptors:  'Administrative  regulations,  *Erosion 
control,  'Land  development,  'Sediment  erosion, 
•Soil  conservation,  'Soil  erosion,  'Stream  erosion, 
•Urban  runoff,  'Urban  watersheds,  'Watershed 
management,  Enforcement,  Erosion,  Sedimenta- 
tion, Stream  degradation,  Urban  drainage,  Urban 
planning,  Water  law,  Watershed  protection. 

Soil  erosion  from  land  clearing  and  development, 
as  well  as  stream  channel  erosion,  contributes  an 
estimated  600  million  tons  of  sediment  to  streams 
annually.  The  visual  and  ecological  results  of  this 
pollution,  along  with  the  social  and  economic 
costs,  have  resulted  in  the  enactment  of  many 
stringent  regulations  governing  land-disturbing  ac- 


tivities. Through  a  variety  of  statutory  require- 
ments, persons  engaged  in  land  clearing  must,  with 
few  exceptions,  secure  a  development  permit  and/ 
or  prepare  and  have  approved  an  erosion  and 
sediment  control  plan  before  work  begins.  A  range 
of  exemplary  federal,  state,  and  local  statutory 
models  and  implementation  manuals  now  exist  for 
those  seeking  new  approaches  to  erosion  and  sedi- 
mentation control  affecting  urban  land  develop- 
ment. The  statutes  emphasize  site  planning,  instal- 
lation of  erosion  control  structures,  and  site  resto- 
ration. Many  provide  for  stop-work  orders  and 
criminal  penalties,  including  fines,  along  with  bond 
forfeiture  for  violating  code  provisions.  However, 
it  appears  that  enforcement  of  stringent  local  rules 
to  some  extent  depends  upon  the  linkage  of  those 
rules  to  a  strong  state  water  quality  statute,  as  well 
as  the  extent  to  which  the  local  governing  body 
provides  the  staff  and  backing  to  enforce  these 
rules.  (Korn-PTT) 
W90-11148 


SO-YEAR-OLD  GULLY  RECLAMATION 
PROJECT  REVISITED. 

Memphis  State  Univ.,  TN.  Dept.  of  Geography 

and  Planning. 

M.  L.  Barnhardt. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  44,  No.  6,  p  562-565,  November/December 

1989.  12  ref. 

Descriptors:  'Erosion  control,  'Gully  erosion, 
•Reclamation,  *Soil  erosion,  *Stream  discharge, 
•Tennessee,  Geology,  Geomorphology,  Parks, 
Precipitation,  Sedimentation,  Sheet  erosion,  Sur- 
face water,  Watershed  protection. 

The  Meeman-Shelby  State  Park,  located  on  the 
Mississippi  River  Bluff  in  Tennessee  is  currently 
experiencing  gully  reactivation.  This  park  has  been 
under  the  management  of  federal  and  state  govern- 
ment for  more  than  50  years.  The  park  underwent 
extensive  reclamation  measures  during  1935  to 
1936.  These  measures  included  the  construction  of 
log  check  dams  to  control  gully  erosion  and 
sheetwash  and  the  conversion  of  farmland  to  hard- 
wood forest.  It  appears  that  the  long-term  effects 
of  the  efforts  have  failed  and  a  combination  of 
anomalous  rainfall  events  and  a  continuing  failure 
to  manage  surface  water  movement  are  responsible 
for  most  of  the  current  gully  erosion.  Reclamation 
techniques  must  address  the  underlying  geomor- 
phologic  processes  involved  with  the  development 
and  modification  of  stream  channels  and  hillslopes. 
Surfaces  must  be  reconstructed  according  to  the 
prevailing  energy  and  slope  factors  or  the  new 
slopes  may  never  stabilize.  In  addition,  the  slopes 
may  be  reconstructed  in  a  way  that  actually  results 
in  accelerated  soil  erosion.  At  best,  many  of  the 
physical  structures  used  in  reclamation  are  geo- 
morphically  stable  only  for  a  short  period.  In  the 
Meeman-Shelby  State  Park,  the  reclamation  efforts 
have  not  controlled  gully  development  because  the 
geomorphic  system  is  still  adjusting  to  landscape 
alterations  initiated  more  than  50  years  ago.  (Korn- 
PTT) 
W90-11150 


INTERIM   TECHNICAL   REPORTS:   FY   1988- 
1989. 

Mississippi  State  Univ.,  Mississippi  State.  Water 
Resources  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11253 


FARMERS'  PERCEPTIONS  AND  USE  OF  SOIL 
AND  WATER  CONSERVATION  TECHNOL- 
OGIES. 

Mississippi  State  Univ.,  Mississippi  State.  Social 
Science  Research  Center. 
For  primary  bibliographic  entry  see  Field  6B. 
W90- 11256 


SOIL  EROSION  RESEARCH  METHODS. 

For  primary  bibliographic  entry  see  Field  2J. 
W90- 11306 


LABORATORY  AND  FIELD  PLOTS  FOR  SOIL 
EROSION  STUDIES. 


Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

C.  K.  Mutchler,  C.  E.  Murphree,  and  K.  C. 
McGregor. 

IN:  Soil  Erosion  Research  Methods.  Winrock 
International,  Arlington,  Virginia.  1988.  p  9-36.  2 
fig,  27  ref. 

Descriptors:  'Data  acquisition,  'Sampling,  'Soil 
conservation,  'Soil  erosion,  Comparison  studies, 
Model  studies,  Runoff,  Sediment  yield,  Small  wa- 
tersheds, Spatial  distribution. 

Erosion  research  includes  studies  using  plots  repre- 
sentative of  the  landscape  or  part  of  the  landscape 
that  is  of  interest.  Three  types  of  erosion  plots  are 
useful:  small  plots  used  primarily  for  studying  in- 
terrill  erosion;  universal  soil  loss  equation  (USLE) 
standard  plots  that  include  both  rill  and  interrill 
processes;  and  the  small,  unit-source  watershed 
that  includes  rill,  interrill,  deposition,  and  small 
channel  processes.  Small  plots  are  probably  most 
useful  for  establishing  principles  and  accumulating 
knowledge  about  rainfall-induced  erosion  for  fur- 
ther use  in  applied  research.  Experiments  using 
small  plots  can  be  better  controlled  than  experi- 
ments with  large  plots.  This  allows  studies  of  iso- 
lated variables.  Some  problems  with  research  using 
small  plots  are  created  by  the  large  spatial  variabil- 
ity of  soil  and  rainfall.  The  USLE  standard  plot 
has  an  extensive  U.S.  data  base  collected  on  it 
generally  in  a  uniform  manner,  which  makes  it 
useful  to  soil  conservationists.  The  USLE  plots  are 
convenient  for  use  as  a  reference  in  discussing  the 
principles  of  field-plot  experimentation.  Small, 
unit-source  watersheds  are  the  only  type  of  plot 
large  enough  to  evaluate  conservation  structures 
and  practices,  such  as  contour  rows.  Being  difficult 
to  replicate,  they  are  most  useful  for  verification  of 
runoff  and  sediment  yield  models.  (See  also  W90- 
11306)(Geiger-PTT) 
W90-11308 


MODELING  SOIL  EROSION  AND  SEDIMENT 
YIELD. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-11311 


RESEARCH  PROGRESS  ON  SOIL  EROSION 
PROCESSES  AND  A  BASIS  FOR  SOIL  CON- 
SERVATION PRACTICES. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-11312 


ASSESSING  VEGETATIVE  COVER  AND  MAN- 
AGEMENT. 

University  of  East  Anglia,   Norwich  (England). 

School  of  Development  Studies. 

M.  A.  Stocking. 

IN:    Soil    Erosion    Research    Methods.    Winrock 

International,  Arlington,  Virginia.  1988.  p  163-185. 

4  fig,  3  tab,  47  ref. 

Descriptors:  'Erosion  control,  'Soil  conservation, 
'Soil  erosion,  'Vegetation  effects,  Canopy,  Crop 
production,  Crop  yield,  Interception,  Throughfall, 
Tillage. 

Vegetation  protects  the  soil  from  erosion  by  inter- 
cepting raindrops  and  absorbing  their  kinetic  ener- 
gies. Vegetative  cover  provides  physical  binding  of 
soil  by  plant  stems  and  roots,  electrochemical  and 
nutrient  bonding  between  roots  and  soil,  detention 
of  runoff  by  stalks  and  organic  litter,  improved 
infiltration  along  root  channels,  greater  incorpora- 
tion of  organic  matter  into  the  soil,  resulting  in 
better  structural  and  water-holding  qualities,  and 
increased  faunal  and  biological  activity,  leading  to 
better  soil  structure.  Tillage  practices  are  one  of 
the  main  aspects  of  management  that  alter  soil 
porosity  and  infiltration  and  incorporate  organic 
residues  into  the  topsoil.  In  particular,  no-till  prac- 
tices and  direct  drilling  techniques  effectively 
reduce  erosion,  especially  when  combined  with 
cover  crops.  In  some  cases  vegetation  can  acceler- 


ww&ji. 


91 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Si 


g 

'•f 


Group  4D — Watershed  Protection 

ate  erosion,  so  that  the  control  of  erosion  becomes 
a  complex  interaction  among  vegetation,  slope,  and 
soil  type.  The  areas  that  need  attention  in  control- 
ling soil  erosion  are  soil  fertility  and  its  relation  to 
crop  productivity.  The  quality  of  the  crop  canopy 
will  affect  soil  erosion.  More  study  is  needed  on 
the  role  of  stemflow  in  preventing  soil  erosion. 
Multiple  cropping,  agroforestry,  alley  cropping, 
interplanting,  and  stripcropping  can  all  afford  im- 
proved cover  and  soil  conservation.  The  timing  of 
planting  and  harvesting  may  also  help  in  erosion 
control.  Erosion  management  also  relates  to  appro- 
priate methods  of  tillage  and  maintenance  of  soil 
structure.  Vegetation  cover  is  most  commonly 
measured  by  ground-based,  vertical  photography 
and  use  of  a  quadrat  sighting  frame.  Laboratory 
rainfall  simulators  have  been  successful  in  quantita- 
tively relating  types  of  vegetation  to  splash  detach- 
ment and  overall  erosion.  Plot  and  field  experi- 
ments to  investigate  specific  crop  and  management 
circumstances  are  limited  in  application  to  condi- 
tions similar  to  that  of  the  experiment.  Plants  are 
useful  as  field  indicators  of  erosion.  Two  Universal 
Soil  Loss  Equation  factors  relate  directly  to  vege- 
tation and  management:  the  cover  and  manage- 
ment factor,  C,  and  the  support  practice  factor,  P, 
which  is  the  ratio  of  soil  loss  with  a  support 
practice,  such  as  contouring,  stripcropping,  or  ter- 
racing. Farming  systems  research  aims  to  analyze 
the  farming  system  background  to  pinpoint  any 
positive  opportunities  within  the  day-to-day  life  of 
the  farm  household  in  which  practices  that  also 
meet  soil  conservation  objectives  can  be  incorpo- 
rated. (See  also  W90-1 1306)  (Geiger-PTT) 
W90-11314 


MONITORING  SOIL  EROSION'S  IMPACT  ON 
CROP  PRODUCTTVITY. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
R.  Lai. 

IN:  Soil  Erosion  Research  Methods.  Winrock 
International,  Arlington,  Virginia.  1988.  p  187-200. 
2  fig,  3  tab,  24  ref. 

Descriptors:  "Crop  production,  *Crop  yield,  'Soil 
erosion,  Geomorphology,  Models,  Monitoring, 
Simulated  rainfall,  Soil  properties. 

It  is  important  to  be  able  to  relate  crop  yields  to 
soil  erosion  and  to  the  additional  inputs  needed  to 
maintain  the  same  crop  production.  The  most  rele- 
vant approach  to  determine  erosion-caused  reduc- 
tion in  soil  productivity  is  the  direct  agronomic 
approach  to  assess  crop  yields  on  land  from  which 
the  loss  of  surface  soil  has  been  assessed  directly  on 
field  runoff  plots.  The  rates  of  natural  erosion  can 
be  accelerated  by  using  simulated  rainfall.  The 
effects  of  desurfacing  (artificial  removal  of  surface 
soil)  are  more  drastic  for  some  soils  but  not  as 
drastic  as  natural  erosion  for  others.  Parametric 
methods  of  assessing  potential  productivity  can  be 
useful  in  providing  information  relative  to  the  ef- 
fects of  erosion,  provided  that  empirical  data  relat- 
ing crop  yields  to  important  soil  properties  exist.  If 
such  a  data  base  is  not  available,  the  results  ob- 
tained are  of  limited  use.  Researchers  often  use  the 
geotechniques  of  evaluating  weathering  rate  and 
the  rate  of  new  soil  formation  to  calculate  soil  loss 
tolerance.  Crop  productivity  models  attempt  to 
establish  a  relationship  between  soil  properties  and 
soil  productivity  on  the  basis  of  some  control  vari- 
ables or  soil  properties  that  drastically  influence 
soil  productivity  such  as  root  growth  and  water 
depletion.(See  also  W90-11306)  (Author's  abstract) 
W90-11315 


LOW  WAVE  ENERGY  STABILIZATION  OF 
SHORELINES. 

Moffatt  and  Nichol  Engineers,  Raleigh,  NC. 
J.  Lesnick. 

IN:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
ings of  the  Gulf  Coast  Regional  Workshop,  April 
26-28,  1988,  Galveston,  Texas.  Technical  Report 
D-90-3,  February  1990.  p  93-100. 

Descriptors:  'Bank  stabilization,  *  Beneficial  use, 
•Coastal  zone  management,  'Dredging,  'Erosion 
control,  'Lake  shores,  'Shore  protection,  Break- 
waters, Environmental  effects,  Spoil  banks,  Vege- 
tation effects. 


The  U.  S.  Army  Corps  of  Engineers  undertook  a 
5-yr  program  to  develop,  demonstrate,  and  transfer 
knowledge  about  low-cost  methods  for  shore  pro- 
tection. The  study  addressed  six  sites  in  Delaware 
Bay,  Roanoke  Island  on  the  North  Carolina  coast, 
Jentzen/Stuart  Beach  causeways,  Basin  Bayou  in 
the  Florida  Panhandle,  Fontainbleau  State  Park  on 
Lake  Ponchatrain,  Alameda  in  the  San  Francisco 
Bay,  Oak  Harbor  in  Puget  Sound,  Port  Wing  on 
Lake  Superior,  Geneva  State  Park  on  Lake  Erie, 
and  two  sites  in  Alaska.  Structures  were  construct- 
ed that  were  appropriate  to  each  area.  Structures 
were  completed  by  1978  and  monitoring  was  con- 
tinued through  1980.  The  demonstration  sites  were 
visited  in  1986  and  many  of  them  had  failed  in  the 
intervening  year.  Four  structures  that  were  still 
functioning  were  examined.  Jentzen/Stuart  Beach 
Causeways  in  south  Florida  consisted  of  a  series  of 
concrete  block  revetments  which  were  prepriority 
blocks  at  that  time.  In  the  Basin  Bayou  in  the 
Panhandle  a  surge  breaker  was  formed  out  of 
hollow  triangular  prisms  to  create  a  breakwater. 
At  Fontainbleau  State  Park  on  Lake  Pontchartrain, 
Louisiana,  mats  and  blocks  were  tried  but  the 
blocks  were  easily  displaced  or  removed  by  users 
of  the  parks.  The  mats  performed  reasonably  well. 
Also  vegetation  cover,  mainly  by  Spartina  alterni- 
flora,  and  a  used-tire  bulkhead  were  established  at 
this  site.  At  Oak  Harbor,  Washington,  Puget 
Sound,  sand  bags  with  cement  eventually  failed 
due  to  toe  scour,  as  did  a  gabion  revetment.  A 
used-tire  bulkhead  similar  to  the  breakwater  at 
Fontainbleau  turned  out  to  be  successful.  Standard 
timber  construction  was  also  successful  at  this  site. 
Annual  costs  are  most  indicative  of  what  is  low- 
cost  shore  protection  rather  than  initial  costs,  be- 
cause cheaply  built  structures  are  less  likely  to  last 
long.  (See  also  W90-1 1316)  (Geiger-PTT) 
W90-11318 


OVERVIEW  OF  DREDGE  MATERIAL  MAN- 
AGEMENT IN  THE  VICKSBURG  DISTRICT. 

Army  Engineer  District,  Vicksburg,  MS. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11325 


SOIL  EROSION  MANAGEMENT. 

Proceedings  of  a  Workshop  held  at  PCARRD, 
Los  Banos,  Philippines,  December  3-5,  1984. 
ACIAR  Proceedings  Series  No.  6.  Winrock  Inter- 
national, Arlington,  Virginia.  1985.  132p.  Edited 
by  E.  T.  Craswell,  J.  V.  Remenyi,  and  L.  G. 
Nallana. 

Descriptors:  'Agricultural  practices,  'Australia, 
'Erosion  control,  'Philippines,  'Soil  erosion,  Cli- 
matic zones,  Drought  effects,  Human  population, 
Interdisciplinary  studies,  Land  use,  Model  studies, 
Rainfall. 

The  loss  of  soil  through  erosion  reduces  the  pro- 
ductivity of  land  not  only  to  present-day  farmers 
but  to  generations  of  farmers  to  come.  The  prob- 
lem is  widespread  in  the  world  and  is  being  exacer- 
bated by  population  pressure  and  extremes  of  cli- 
mate such  as  intense  rainfall  and  drought.  The 
workshop  on  soil  erosion  management  was  de- 
signed to  review  the  state  of  the  art  of  research  in 
this  field,  and  to  define  specific  areas  in  which 
Filipino  and  Australian  scientists  could  collaborate 
to  help  solve  the  problems  of  soil  erosion  in  the 
Philippines.  The  workshop  was  cosponsored  by 
the  Australian  Centre  of  International  Agricultural 
Research,  the  Bureau  of  Soils  and  the  Philippine 
Council  for  Agricultural  and  Resources  Research 
and  Development,  and  brought  together  physical, 
biological  and  social  scientists  to  consider  the 
problem  using  a  truly  multidisciplinary,  interactive 
approach.  The  papers  presented  emphasized  farm- 
ing practices  affecting  soil  erosion,  soil  erosion 
control  management  programs,  prediction  models, 
and  effects  of  climate.  (See  W90- 11393  thru  W90- 
11402)  (Creskoff-PTT) 
W90- 11392 


ASSESSMENT  OF  NATIONAL  SOIL  EROSION 
CONTROL  MANAGEMENT  PROGRAMS  IN 
THE  PHILIPPINES. 

Philippines  Univ.  at  Los  Banos.  Coll.  of  Human 
Ecology. 


C.  A.  Cabrido. 

IN:  Soil  Erosion  Management.  Proceedings  of  a 
Workshop  held  at  PCARRD,  Los  Banos,  Philip- 
pines, December  3-5,  1984.  ACIAR  Proceedings 
Series  No.  6.  Winrock  International,  Arlington, 
Virginia.  1985.  p.  13-20.  1  fig,  16  ref. 

Descriptors:  'Erosion  control,  'Philippines, 
•Public  policy,  'Soil  conservation,  'Soil  erosion, 
Administrative  agencies,  Ecological  effects,  Eco- 
nomic aspects,  Evaluation,  Governmental  interre- 
lations, Land  use,  Legislation,  Social  aspects,  Soil 
management. 

The  soil  erosion  problem  in  the  Philippines  is  basi- 
cally socioeconomic  and  ecological  in  nature. 
While  its  rate  of  acceleration  can  be  reduced,  it 
cannot  be  totally  halted.  The  socioeconomic  fac- 
tors that  greatly  influence  human  activity  detri- 
mental to  soil  resources  are  poverty,  ignorance  and 
profit.  The  ecological  factors  are  physical  and 
biological  in  nature.  In  the  Philippines,  9  million 
out  of  the  13  million  ha  of  alienable  and  disposable 
land  are  eroded.  An  estimated  58%  of  the  coun- 
try's total  land  area  is  susceptible  to  erosion.  Three 
government  agencies,  the  Bureau  of  Soils  (BS), 
National  Environmental  Protection  Council 
(NEPC),  and  Bureau  of  Forest  Development 
(BFD)  are  mandated  to  undertake  soil  conserva- 
tion/ erosion  control  programs/projects  and  relat- 
ed activities.  Other  agencies'  efforts  have  remained 
inadequate  due  to  a  lack  of  policy  guidelines,  inad- 
equate implementation  of  policies/legislation,  inad- 
equate coordination,  insufficient  financial  support, 
no  nationwide  system  for  monitoring  and  a  short- 
age of  technical  manpower.  It  is  imperative  to 
simultaneously  develop  the  technical  and  manage- 
ment aspects  of  any  soil  conservation  program  or 
project.  (See  also  W90- 11392)  (Creskoff-PTT) 
W90-11393 


TRADITIONAL  FARMER  PRACTICES  AF- 
FECTING SOIL  EROSION  AND  CON- 
STRAINTS TO  THE  ADOPTION  OF  SOIL 
CONSERVATION  TECHNOLOGY. 

Forest  Products  Research  and  Development  Inst., 
College  (Philippines).  Socio-Economics  Research 
Div. 

A.  B.  Velasco. 

IN:  Soil  Erosion  Management.  Proceedings  of  a 
Workshop  held  at  PCARRD,  Los  Banos,  Philip- 
pines, December  3-5,  1984.  ACIAR  Proceedings 
Series  No.  6.  Winrock  International,  Arlington, 
Virginia.  1985.  p  21-23.  8  ref. 

Descriptors:  'Agricultural  practices,  'Attitudes, 
•Social  aspects,  •Soil  conservation,  *Soil  erosion, 
Administrative  regulations,  Farm  management, 
Forest  fires,  Kaingins,  Land  use,  Logging,  Range 
management,  Road  construction,  Shelterbelts, 
Slope  stabilization. 

Human  interference  is  the  main  cause  of  soil  ero- 
sion. Examples  of  interference  for  which  the  tradi- 
tional Filipino  farmer  is  blamed  are  excessive  cut- 
ting of  fuelwood,  kaingin  making,  forest  fires,  and 
grassland  burning.  A  number  of  soil  conservation 
technologies  are  recommended  for  adoption  by 
traditional  farmers,  including;  (1)  fencing  of  pas- 
ture; (2)  proper  land  use;  (3)  proper  range  manage- 
ment; (4)  restrictions  on  kaingin  making;  (5)  re- 
strictions on  logging  in  critical  areas;  (6)  proper 
road  construction  and  maintenance;  (7)  use  of  ma- 
sonry, concrete,  and  gabions;  (8)  use  of  shelter- 
belts;  and  (9)  slope-stabilization  methods  and  tech- 
niques. It  is  the  individual  farmer  who  makes  the 
final  decision  in  the  adoption,  or  rejection,  of  a 
new  soil-conservation  technology.  The  main  deter- 
minants in  the  adoption  of  new  soil-conservation 
technology  in  favor  of  traditional  farming  practices 
seem  to  be  what  the  farmer  knows  and  feels  about 
the  new  soil-conservation  technology  and  the 
people  who  want  him  to  adopt  it,  and  what  he  is 
willing  to  do  about  the  new  technology  and  for  its 
proponents.  (See  also  W90- 11392)  (Creskoff-PTT) 
W90- 11394 


PROGRESS  IN  RESEARCH  ON  SOIL  ERO- 
SION PROCESSES  AND  A  BASIS  FOR  SOU 
CONSERVATION  PRACTICES. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants— Group  5A 


jriflith  Univ.,  Nathan  (Australia).  School  of  Aus- 

ralian  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-11396 


MECHANICAL  STRUCTURES  FOR  SOIL  ERO- 
SION CONTROL. 

Forest  Products  Research  and  Development  Inst., 
College  (Philippines).  Watershed  and  Range  Man- 
agement Research  Div. 
B.  B.  Jasmin,  and  C.  R.  Martin. 
IN-  Soil  Erosion  Management.  Proceedings  of  a 
Workshop  held  at  PCARRD,  Los  Banos,  Philip- 
pines, December  3-5,  1984.  ACIAR  Proceedings 
Series  No.  6.  Winrock  International,  Arlington, 
Virginia.  1985.  p  50-56.  1  tab,  9  ref. 

Descriptors:  'Bank  protection,  *Check  dams, 
*Check  structures,  *Erosion  control,  *Soil  conser- 
vation, Gabions,  Groins,  Jetties,  Runoff,  Soil  stabi- 
lization. 

The  problem  of  soil  erosion  is  caused  more  by  high 
volumes  of  water  runoff  than  by  structural  fea- 
tures. If  rains  can  be  held  back  in  the  drainage 
areas  and  flood  peaks  reduced,  erosion  can  be 
minimized.  Preventive  measures  are  cheapest  and 
should  be  emphasized  in  erosion  control.  Mechani- 
cal structures  should  not  be  considered  as  a  com- 
plete remedy  for  erosion,  but  only  as  a  complement 
to  vegetative  measures.  However,  there  is  an  in- 
creasing need  for  mechanical  structures  for  soil 
erosion  control  in  the  Philippines.  Mechanical 
structures  are  generally  used  in  places  where  vege- 
tation cannot  be  immediately  established,  and  in 
gullies,  channels,  or  river  and  roadbanks  that  have 
to  be  stabilized  and  protected.  There  are  many 
types  of  temporary  check  dams,  such  as  brush- 
wood, log  or  pole,  and  stone  or  loose-rock  dams. 
Types  of  permanent  check  dams  include  silt-trap 
dams;  gully-head,  masonry,  and  concrete  check 
dams;  and  gabions.  Several  methods  have  been 
developed  to  reclaim  or  prevent  erosion  damage 
along  riverbanks.  They  can  be  temporary,  emer- 
gency, or  permanent  structures.  In  the  'Rauhbaun' 
method,  dense  and  well-branched  trees  or  tree  tops 
are  placed  along  the  bank  with  the  butt  ends 
pointing  upstream  and  anchored  by  strong  pegs 
and  wire  or  ropes.  Temporary  groins  are  installed 
by  driving  posts  of  about  15  cm  in  diameter  into 
the  riverbed;  trees  or  branches  of  trees  are  placed 
horizontally  on  the  upstream  side  of  the  posts  and 
anchored  firmly.  Revetments  are  structures  built  in 
contact  with  the  bank,  near  the  bank,  or  at  various 
moderate  distances  from  it,  but  running  roughly 
parallel  to  it;  they  may  be  made  of  trees  and  cable, 
logs  and  cable,  piles  of  floating  logs,  tetrahedrons, 
gabions,  double  posts,  brush  and  rock,  fascine  slope 
mattresses,  masonry  or  concrete  linings,  and  bank 
riprap.  Jetties  begin  in  the  bank  and  extend  out  into 
the  stream  for  a  short  distance  in  a  downstream 
direction;  they  can  be  made  of  rock,  concrete,  piles 
and  lumber,  steel  piles,  brush  and  rock,  or  gabions. 
(See  also  W90-11392)  (Creskoff-PTT) 
W90-11398 


FARMING  SYSTEMS  APPROACH  TO  SOIL 
EROSION  CONTROL  AND  MANAGEMENT. 

Philippines  Univ.  at  Los  Banos.  Farming  Systems 
and  Soil  Resources  Inst. 
A.  F.  Celestino. 

IN:  Soil  Erosion  Management.  Proceedings  of  a 
Workshop  held  at  PCARRD,  Los  Banos,  Philip- 
pines, December  3-5,  1984.  ACIAR  Proceedings 
Series  No.  6.  Winrock  International,  Arlington, 
Virginia.  1985.  p  64-70. 

Descriptors:  *Agricultural  practices,  'Agronomy, 
•Erosion  control,  *Soil  conservation,  *Soil  ero- 
sion, Legumes,  Livestock,  Pastures,  Research  pri- 
orities, Tillage,  Trees. 

Agronomic  measures  offer  more  advantages  than 
mechanical  control  of  erosion  in  that  they  are  less 
costly,  frequently  require  no  special  equipment  or 
machinery,  need  less  maintenance,  and  are  more 
easily  incorporated  into  an  existing  farming  system. 
Some  of  the  potential  farming  systems  and  sub- 
systems used  for  soil  and  water  conservation  are 
discussed:  (1)  The  corn/leucaena  farming  system 
involves  the  establishment  of  leucaena-tree  vegeta- 


tive terraces  planted  at  intervals  in  double-row 
hedgerows  along  the  contour  lines.  The  leucaena 
hedgerows  provide  a  biophysical  infrastructure 
within  which  cropping  methods  using  existing 
practices  or  new  cropping  systems  can  be  carried 
out  (in  the  strips  between  the  hedges)  without 
danger  of  massive  soil  erosion.  (2)  Agroforestry  is 
the  growing  of  perennial  trees  and  shrubs  along 
with  ephemeral  food  plants.  Agroforestry  is  based 
on  the  concept  that  soils  in  the  wet  tropics  not 
only  have  generally  low  fertility,  but  are  also  un- 
stable and  easily  degraded.  By  combining  perennial 
trees  with  short-term  food  crops,  the  soil  is  better 
protected  and  its  degradation  diminished.  (3)  The 
legume-based  pasture/livestock  farming  system 
shows  promise  as  a  strategy  in  marginal  erosion- 
susceptible  areas  because  it  provides  continuous 
cover  to  protect  the  soil  against  erosion,  provided 
it  is  not  over-grazed.  (4)  It  is  widely  recognized 
that  tillage,  as  a  'subsystem'  of  any  farming  system, 
significantly  influences  the  magnitude  of  soil  ero- 
sion. Rough  cloddy  surfaces  increase  infiltration 
and  decrease  soil  erosion  compared  to  smoother 
surfaces.  However,  'zero-tillage'  can  reduce  ero- 
sion if  adopted  along  with  a  package  of  recom- 
mended cultural  practices  that  may  vary  with  dif- 
ferent crops  and  soils.  (5)  Cultural  practices  that 
support  good  crop  growth  go  a  long  way  toward 
reducing  soil  erosion.  Multiple  cropping,  inter- 
cropping or  mixed  cropping,  relay  cropping,  and 
rotation  cropping  minimize  soil  erosion.  Research 
is  urgently  needed  in  the  following  areas:  (1)  the 
development  of  acceptable  agroforestry  farming 
systems,  (2)  development  of  legume-based  pasture/ 
livestock  farming  systems,  (3)  evaluation  of  tillage 
techniques  as  subsystems  of  a  given  farming 
system,  and  (4)  cropping  systems  management. 
(See  also  W90-1 1392)  (Creskoff-PTT) 
W90- 11400 


FARMING  SYSTEMS  AND  SOIL  MANAGE- 
MENT: THE  PHILIPPINES/AUSTRALIAN  DE- 
VELOPMENT ASSISTANCE  PROGRAM  EXPE- 
RIENCE. 

Philippine  Council  for  Agriculture  and  Resources 

Research  and  Development,  Los  Banos. 

For  primary  bibliographic  entry  see  Field  4A. 

W90-11401 


SOIL,  CLIMATE,  AND  SOIL  EROSION  CON- 
TROL: STATE  OF  KNOWLEDGE. 

Philippines  Univ.  at  Los  Banos.  Coll.  of  Forestry. 
S.  R.  Saplaco,  and  P.  A.  Payawan. 
IN-  Soil  Erosion  Management.  Proceedings  of  a 
Workshop  held  at  PCARRD,  Los  Banos,  Philip- 
pines, December  3-5,  1984.  ACIAR  Proceedings 
Series  No.  6.  Winrock  International,  Arlington, 
Virginia.  1985.  p  86-89.  6  ref. 

Descriptors:  'Climates,  "Climatology,  'Erosion 
control,  *Soil  conservation,  *Soil  erosion,  'Soil 
properties,  Engineering,  Land  classification,  Phil- 
ippines, Rainfall,  Reforestation. 

The  uncontrolled  effects  of  slope,  texture  and 
structure  on  soil  erosion  may  bring  substantial  ad- 
verse impact  not  only  on  the  soil  but  also  on  other 
valuable  resources.  The  climatic  factors  affecting 
soil  erosion  include  the  amount,  intensity,  and  du- 
ration of  rainfall.  Generally,  fine-textured  soils 
(clay,  silt)  are  more  resistant  to  soil  erosion  than 
coarse-textured  ones,  such  as  sand.  This  trend  is 
largely  due  to  the  high  water-holding  capacity  of 
fine-textured  soils.  Areas  of  the  Philippines  are 
classified  for  potential  erosion  according  to  wheth- 
er the  soil  is  high  water-holding,  medium  water- 
holding  ,  low  water-holding,  or  very  low  water- 
holding.  Land  classes  have  also  been  identified  as 
follows:  (1)  good  croplands,  nearly  level  to  gently 
sloping,  that  are  slightly  to  moderately  eroded;  (2) 
croplands  that  are  moderately  good  land,  moder- 
ately sloping,  and  moderately  to  severely  eroded; 
(3)  fairly  good  croplands,  strongly  sloping,  severe- 
ly eroded;  (4)  moderately  good  croplands,  slightly 
eroded;  and  (5)  fairly  good  croplands,  slightly 
eroded.  Philippine  climate  is  classified  into  four 
types:  (1)  two  pronounced  seasons-dry  from  No- 
vember to  April  and  wet  during  the  rest  of  the 
year;  (2)  no  dry  season,  with  a  very  pronounced 
maximum  rainfall  from  November  to  January;  (3) 
seasons  are  not  very  pronounced-relatively  dry 


from  November  to  April  and  wet  during  the  rest  of 
the  year;  (4)  more  or  less  evenly  distributed  rainfall 
throughout  the  year.  The  three  major  approaches 
that  may  be  employed  to  control  accelerated  soil 
erosion  are:  vegetative;  engineering;  and  a  combi- 
nation of  both  or  'vengineering.'  To  arrest  soil 
erosion  in  the  Philippines,  the  major  activity  being 
undertaken  by  the  government  primarily  through 
the  Bureau  of  Forest  Development  is  reforestation 
of  denuded  and  overlogged  forest  areas  and  reha- 
bilitation of  critical  watersheds.  (See  also  W90- 
11392)  (Creskoff-PTT) 
W90- 11402 


MANAGEMENT  CHALLENGE  OF  GRAND 
ANSE  BEACH  EROSION,  GRENADA,  WEST 
INDIES. 

Organization   of  American   States,    St.    George's 

(Grenada).  Integrated  Development  Project. 

R.  W.  Huber,  and  R  .  Meganck. 

Ocean  &  Shoreline  Management  OSMAE6,  Vol. 

13,  No.  2,  p  99-109,  1990.  2  fig,  6  ref. 

Descriptors:  *  Beach  erosion,  'Erosion  control, 
•Grenada,  *Storm  water  management,  'Watershed 
management,  Flood  control,  Reefs,  Revegetation, 
Sedimentation,  Storm  runoff,  Wastewater  outfall. 

Grand  Anse  Beach  is  located  on  the  west  coast  of 
Grenada  and  is  the  island's  major  tourism  resource. 
The  high  rate  of  beach  erosion  has  threatened 
valuable  real  estate  and  the  aesthetics  of  the  re- 
source. The  Organization  of  American  States  as- 
sisted the  Government  of  Grenada  in  studying  the 
causes  of  beach  erosion  and  presenting  specific 
solutions.  Natural  causes  of  the  beach  erosion  in- 
cluded sea-level  rises,  changes  in  wave  energy, 
winter  swell  and  hurricane  activity.  Sand  mining, 
building  too  near  the  high-water  mark,  removal  of 
natural  vegetation,  sedimentation  and  increased 
run-off  nutrients  were  also  contributing  factors. 
Environmental  degradation  may  lead  to  coral  reef 
die-back,  which  can  increase  beach  erosion.  A  50 
m  building  setback  was  recommended,  along  with 
the  construction  of  a  deep-water  outfall  for  the 
sewage  from  St.  George's.  The  National  Parks 
Plan  should  protect  the  forests  in  the  upper  water- 
shed areas.  Beach  revegetation  and  a  pre-treatment 
pond  for  storm  water  are  planned.  Downstream 
sedimentation,  erosion  and  flooding  should  be  less 
likely  to  occur,  thus  protecting  the  inland  bays 
where  reefs  are  prevalent.  (Miller-PTT) 
W90- 11635 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 


5A.  Identification  Of  Pollutants 


COMPARISON  OF  TWO  DIFFERENT  PROCE- 
DURES FOR  THE  EXTRACTION  OF  ORGAN- 
IC MUTAGENS  FROM  SEWAGE  SLUDGE. 

Texas  A  and  M  Univ.,  College  Station  Dept.  of 
Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  5D. 
W90- 10544 

SEASONAL  VARIATIONS  AND  SEX  RELATED 
DIFFERENCES  OF  ORGANOCHLORINES  IN 
WHELKS  (BUCCINUM  UNDATUM)  FROM 
THE  GERMAN  BIGHT. 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 
chemie  und  Lebensmittelschemie. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10547 

DETERMINATION  OF  NONYLPHENOL  AND 
NONYLPHENOL  ETHOXYLATES  AS  THEIR 
PENTAFLUOROBENZOATES  IN  WATER, 
SEWAGE  SLUDGE  AND  BIOTA. 

National  Swedish  Environment  Protection  Board, 
Solna.  Special  Analytical  Lab. 
C.  Wahlberg,  L.  Renberg,  and  U.  Wideqvist. 
Chemosphere  CMSHAF,  Vol.  20,  No.  1/2,  p  179- 
195,  1990.  9  fig,  15  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 
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Descriptors:  'Bioaccumulation,  'Path  of  pollut- 
ants, *Phenols,  'Pollutant  identification,  *Sludge, 
Chemical  analysis,  Gas  chromatography,  Mass 
spectrometry,  Mussels,  Organic  compounds,  Quan- 
titative analysis,  Sweden. 

A  method  was  developed  for  the  determination  of 
nonylphenol  and  nonylphenol  ethoxylates  contain- 
ing one  to  three  ethoxy  units  in  water,  sludge  and 
biota.  After  isolation  the  substances  are  converted 
into  their  corresponding  pentafluorobenzoyl  de- 
rivatives and  quantified  by  gas  chromatography/ 
electron  capture  detection  or  gas  chromatogra- 
phy/mass  spectrometry.  Results  from  investiga- 
tions of  secondary  sludge  from  eight  municipal 
sewage  treatment  plants  in  Sweden  revealed  con- 
centrations of  4-nonylphenol  from  26  to  1 100  mg/ 
kg  dry  matter.  An  uptake  study  on  blue  mussels 
(Mytilus  edulis)  was  carried  out  near  the 
wastewater  outlet  of  a  manufacturer  of  nonyl- 
phenol ethoxylates.  The  concentrations  of  4-nonyl- 
phenol in  the  mussels  ranged  from  0.20  to  0.40 
micrograms/gm  wet  weight.  (Author's  abstract) 
W90- 10549 


METHOD  FOR  THE  DETERMINATION  OF 
THE  PRIORITY  POLLUTANT  METALS  BY 
HPLC. 

Millipore  Corp.,  Milford,  MA.  Waters  Chromatog- 
raphy Div. 

J.  H.  Shofstahl,  and  J.  K.  Hardy. 
Journal   of  Chromatographic   Science   JCHSBZ, 
Vol.  28,  No.  5,  p  225-229,  May  1990.  2  fig,  3  tab,  28 
ref. 

Descriptors:  'Heavy  metals,  'High  performance 
liquid  chromatography,  'Laboratory  methods, 
•Pollutant  identification,  'Priority  pollutants,  Anti- 
mony, Arsenic,  Atomic  absorption  spectrophoto- 
metry, Cadmium,  Chemical  analysis,  Chromium, 
Cobalt,  Copper,  Lead,  Liquid  chromatography, 
Manganese,  Mercury,  Nickel,  Selenium,  Silver, 
Thallium,  Zinc. 

The  U.  S.  Environmental  Protection  Agency 
(EPA)  currently  specifies  atomic  absorption  spec- 
trophotometry as  the  method  of  analysis  of  the 
priority  pollutant  metals.  While  the  method  is  very 
sensitive,  it  is  very  time  consuming.  As  an  alterna- 
tive, the  use  of  dibenzyldithiocarbamate  (DBDC) 
to  complex  the  priority  pollutant  metals  from  the 
sample,  with  subsequent  separation  of  the  complex- 
es by  liquid  chromatography  and  quantification  by 
ultraviolet-visible  spectrophotometry,  is  reported. 
Of  the  thirteen  priority  pollutant  metals,  ten  can  be 
determined  with  the  method  (Cd,  Cu,  Cr,  Hg,  Ni, 
Pb,  Sb,  Se,  Tl,  and  Zn).  Of  the  remaining  priority 
pollutant  metals,  beryllium  was  not  investigated, 
while  silver  and  arsenic  did  not  form  complexes 
with  DBDC.  In  addition,  one  potential  interfer- 
ence, manganese,  can  be  determined.  Cobalt  is 
added  as  an  internal  standard.  Separation  of  the 
complexes  on  a  CI 8  column  is  achieved  with  a 
quaternary  solvent  system  consisting  of  64%  meth- 
anol, 12%  acetonitrile,  5%  tetrahydrofuran,  and 
19%  pH  5  acetate  buffer.  Detection  limits  range 
from  a  low  of  0. 1  ppb  (ng/ml)  for  selenium  to  a 
high  of  1.8  ppb  for  thallium.  (Author's  abstract) 
W90-10558 


ENVIRONMENTAL  APPLICATIONS  OF  ION 
CHROMATOGRAPHY. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

W.  T.  Frankenberger,  H.  C.  Mehra,  and  D.  T. 
Gjerde. 

Journal  of  Chromatography  JOCRAM,  Vol.  504, 
No.  2,  p  211-245,  April  20,  1990.  4  tab,  264  ref. 

Descriptors:  'Chemical  analysis,  'Chromatogra- 
phy, 'Literature  review,  'Pollutant  identification, 
•Trace  elements,  'Water  analysis,  Air  pollution, 
Anions,  Cations,  Drinking  water,  Fog,  Ground- 
water, Ice,  Ions,  Laboratory  methods,  Natural 
waters,  Pore  water,  Rainwater,  Separation  tech- 
niques, Snow,  Speciation,  Wastewater  analysis. 

Ion  chromatography  (IC)  is  growing  in  popularity 
because  of  its  usefulness  in  the  applied  environmen- 
tal field  for  the  analysis  of  trace  elements  and  ions. 
Recent  IC  applications  in  rainwater,  groundwater, 


surface  water,  wastewater,  drinking  water,  fog 
samples,  ice,  snow,  soil,  sediments,  sludge,  plants, 
air,  exhaust,  aerosols,  flue  dust,  fly  ash,  fuel  oil  and 
coal  are  reviewed  with  a  major  emphasis  on  speci- 
ation of  ions.  IC  shows  great  promise  for  the 
sequential  determination  of  ionic  species  in  a  wide 
variety  of  water  samples.  In  many  cases,  little 
sample  pretreatment  is  required.  IC  has  been  used 
for  the  determination  of  various  uncommon  species 
in  water,  such  as  bromide,  chromium,  and  cyanide. 
IC  can  determine  different  species  or  oxidation 
states  of  some  elements  that  may  display  different 
toxicities.  IC  has  been  applied  to  the  analysis  of 
acid  rain  composition  and  to  the  analysis  of  organ- 
ic acids  which  appear  in  wastewater  as  a  result  of 
biological  decomposition  of  organic  materials.  IC 
is  becoming  an  attractive  alternative  to  the  con- 
ventional spectroscopic  methods  for  determination 
of  metal  ions  in  soil.  IC  can  analyze  the  ionic 
species  present  in  soil,  sediments  and  sludges.  IC  is 
a  valuable  tool  for  the  determination  of  ions  of 
various  airborne  samples  such  as  ambient  air,  aero- 
sols and  dust.  IC  can  determine  the  elemental 
composition  of  fossil  fuels  such  as  coal  and  various 
petroleum  products,  which  is  an  important  envi- 
ronmental consideration  during  the  use  of  these 
energy  sources.  (Geiger-PTT) 
W90-10559 


HELIUM  DISCHARGE  DETECTOR  FOR 
QUANTITATION  OF  VOLATILE  ORGANOHA- 
LOGEN  COMPOUNDS. 

College  of  William  and  Mary,  Williamsburg,  VA. 
Dept.  of  Chemistry. 

D.  A.  Ryan,  S.  M.  Argentine,  and  G.  W.  Rice. 
Analytical  Chemistry  ANCHAM,  Vol.  62,  No.  8, 
p  853-857,  April   15,   1990.   1   fig,  6  tab,  28  ref. 

Descriptors:  'Chemical  analysis,  'Gas  chromatog- 
raphy, 'Halogenated  compounds,  'Pollutant  iden- 
tification, 'Priority  pollutants,  'Water  analysis, 
Benzenes,  Chloroform,  Halogens,  Helium,  Labora- 
tory methods,  Organic  compounds,  Quantitative 
analysis. 

A  helium  discharge  was  evaluated  as  an  element- 
selective,  gas  chromatographic  detector  for  vola- 
tile organohalogen  compounds.  The  helium  dis- 
charge detector  was  mounted  onto  a  Carlo  Erba 
Model  4180  gas  chromatograph  equipped  with  a 
capillary  on-column  injector.  An  IBM-PS/2  Model 
30-E21  computer  equipped  with  an  Axxiom  Chro- 
matography Data  System  was  used  for  data  collec- 
tion and  analysis.  Several  standard  solutions  were 
prepared  that  contained  mixtures  of  chloro-, 
bromo-,  and  bromochloro-organic  compounds  for 
the  evaluation  of  limits  of  detection,  linear  range  of 
response,  and  molar  response  factors.  Absolute 
limits  of  detection  ranged  from  3  picograms  for 
chloroform  to  29  picograms  for  para-dibromoben- 
zene  with  a  linear  response  of  1,000  to  10,000.  The 
relative  response  of  the  detector  was  determined  to 
be  based  solely  on  the  mass  of  the  halogen  species 
present.  This  feature  allowed  for  relatively  simple 
quantitation  of  chlorinated  and  brominated  halo- 
form  species  in  water  samples  by  the  addition  of  a 
single  internal  standard  for  calibration  of  the  halo- 
gen response.  (Geiger-PTT) 
W90-10564 


DETERMINATION  OF  TRACE  AMOUNTS  OF 
PHOSPHATE  IN  NATURAL  WATER  BY  FLOW 
INJECTION  FLUORIMETRY. 

China  National  Environmental  Monitoring  Centre, 

Beijing. 

F.  Wei,  Z.  Wu,  and  E.  Ten. 

Analytical  Letters  ANALBP,  Vol.  22,  No.  15,  p 

3081-3090,  December   1989.  6  fig,  2  tab,   12  ref. 

Descriptors:  'Chemical  analysis,  'Fluorometry, 
'Phosphates,  'Phosphorus,  'Pollutant  identifica- 
tion, 'Water  analysis,  Dyes,  Laboratory  methods, 
Natural  waters,  Trace  levels. 

A  new  method  is  suggested  for  the  determination 
of  trace  amounts  of  phosphate  by  flow  injection 
fluorimetry,  based  on  the  principle  that  molybdo- 
phosphate  could  quench  the  fluorescence  of  Rho- 
damine  6G.  The  fluorescence  is  excited  at  350 
nanometers  and  measured  at  550  nanometers.  The 
calibration  graph  is  linear  up  to  100  nanograms/ 


mL  phosphorus  concentration  and  the  detection 
limit  is  1.9  nanogram/mL.  The  present  method  has 
been  applied  to  the  determination  of  soluble  phos- 
phorus in  natural  water  samples.  The  recoveries 
were  in  the  range  of  92-102%.  The  sampling  rate  is 
120  samples/hr.  (Author's  abstract) 
W90-10565 


DETERMINATION  OF  DISSOLVED  MONO- 
MERIC  ALUMINUM  CONCENTRATIONS  IN 
COASTAL  NORTH  CAROLINA  RIVERS. 

East  Carolina  Univ.  School  of  Medicine,  Green- 
ville, NC.  Shared  Research  Resources  Labs. 
J.  T.  Bray,  J.  C.  Hamilton,  and  R.  A.  Rulifson. 
IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  177-187,  4  fig,  14  ref.  Water 
Resources  Research  Inst.  Grant  87-02-70075. 

Descriptors:  'Acid  rain,  'Acid  rain  effects,  'Alu- 
minum, 'Chemical  reactions,  'Coastal  waters, 
♦Pollutant  identification,  Chemical  analysis,  Estu- 
aries, Fluorides,  Laboratory  methods,  Tar  River. 

Questions  arising  out  of  research  into  the  decline  of 
various  fish  populations  have  focused  on  the  poten- 
tial effect  of  dissolved  monomelic  aluminum 
(DMA1)  on  the  survival  of  early  life  stages. 
Though  some  measurements  of  this  parameter  are 
being  made,  there  exists  a  need  for  a  simpler,  more 
inexpensive  procedure  that  would  encourage  more 
wide  spread  determinations  to  be  made.  An  analyt- 
ical procedure  suitable  for  determinations  of 
DMA1  in  freshwater  systems  is  described  which  is 
based  on  the  measurable  reaction  rate  for  the  com- 
plexation  of  Al  with  fluoride  ions.  Results  from 
preliminary  evaluations  of  the  method  using  water 
samples  from  the  Tar  River,  indicate  that  the  pro- 
cedure is  capable  of  providing  results  with  the 
degree  of  precision  and  sensitivity  that  was  expect- 
ed. (See  also  W90- 10584)  (Lantz-PTT) 
W90- 10595 


METHODOLOGY  OF  CHEMICAL  MONITOR- 
ING IN  THE  MARINE  ENVIRONMENT. 

Ministry   of  Transport   and   Public   Works,   The 

Hague  (Netherlands).  Tidal  Waters  Div. 

W.  P.  Cofino. 

Helgolaender  Meeresuntersuchungen   HEMEDC, 

Vol.  43,  No.  3/4,  p  295-308,  1989.  3  fig,  1  tab,  54 

ref. 

Descriptors:  'Analytical  methods,  'Environmental 
quality,  'Marine  environment,  'Marine  pollution, 
•Monitoring,  'Research  priorities,  'Water  pollu- 
tion, Bioindicators,  Centrifugation,  Continuous 
flow,  Data  quality  control,  Hydrology,  Joint  Mon- 
itoring Group,  Mussels,  Nutrients,  Oslo  and  Paris 
Commissions,  Polychlorinated  biphenyls,  Polycy- 
clic  aromatic  hydrocarbons,  Suspended  sediments, 
Trace  elements,  Water  column. 

Monitoring  of  the  marine  environment  requires 
considerable  resources.  Several  programs  are  oper- 
ative on  the  national  level,  while  internationally  a 
program  is  managed  by  the  Joint  Monitoring 
Group  of  the  Oslo  and  Paris  Commissions.  Effec- 
tive programs  providing  information  tailored  to 
needs  are  essential.  The  design  of  monitoring  pro- 
grams should  follow  from  a  clear  strategy,  inte- 
grating informational  needs,  chemical,  physical  and 
biological  processes,  statistics,  analytical  aspects 
and  specific  (chemical  or  hydrological)  features  of 
the  area  to  be  monitored.  A  quality  system  should 
be  devised  and  maintained  by  the  organization  and 
confirmed  by  the  managing  board.  In  compliance 
with  this  planning,  quality  management  is  neces- 
sary, implying  strategic  planning,  the  allocation  of 
facilities  and  resources  and  the  presence  of  a  qual- 
ity system.  The  monitoring  program  of  the  Dutch 
Public  Works  Department  was  established  to 
evaluate  the  effectiveness  of  measures  to  reduce 
pollution.  Suspended  particulate  matter  is  collected 
with  continuous  flow  centrifuges.  Mytilus  edulis 
are  collected  in  the  Eastern  Scheldt  and  selected 
according  to  length.  Three  times  a  year,  baskets 
with  approximately  a  hundred  individuals  are 
translocated  to  fifteen  stations.  After  six  weeks,  the 
baskets  are  collected  and  the  samples  are  analyzed. 
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Nutrients,  trace  metals,  polychlorinated  biphenyls, 
and  polyaromatic  hydrocarbons  are  tested  for  in 
the  water  column,  sediment,  and  suspended  partic- 
ulate matter,  as  well.  (Brunone-PTT) 
W90- 10683 


PRINCIPLES  FOR  THE  DANISH  BIOMONI- 
TORING  PROGRAMME. 

Danmarks  Geologiske  Undersoegelse,  Hoersholm. 
P.  Agger. 

Helgolaender  Meeresuntersuchungen  HEMEDC, 
Vol.  43,  No.  3/4,  p  309-317,  1989.  3  fig,  1  tab,  6  ref. 

Descriptors:  *Bioindicators,  'Denmark,  •Environ- 
mental protection,  'Monitoring,  Endangered  spe- 
cies, Interagency  cooperation,  Network  design, 
Public  participation,  Water  quality  management, 
Wildlife,  Wildlife  habitats. 

A  national  program,  based  on  indicator  species,  for 
monitoring  wildlife  and  its  habitats  has  been  set  up 
in  Denmark,  in  response  to  decades  of  severe  envi- 
ronmental problems  and  degradation.  It  is  a  di- 
verse program  covering  many  types  of  nature  and 
run  by  many  different  institutions  including  both 
government  agencies,  county  councils,  universities 
and  amateur  organizations.  The  aim  is  to  obtain  a 
minimal  coverage  of  the  dominant  types  of  land- 
scapes, supplemented  by  special  attention  to  endan- 
gered species  and  habitats.  Collaboration  with 
other  institutions  and  amateur  organizations  has 
been  given  high  priority.  Together  with  the  nation- 
al agency  for  environmental  protection,  a  network 
of  fixed  stations  for  integrated  monitoring  both  of 
bio  tic  and  abiotic  parameters  has  been  established. 
(Brunone-PTT) 
W90-10684 


Norddeutsche  Naturschutzakademie,  Schneverdin- 
gen  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 10686 


MONITORING  ACITvTnES  IN  THE  FEDER- 
AL REPUBLIC  OF  GERMANY  PURSUANT  TO 
INTERNATIONAL  CONVENTIONS  AND  NA- 
TIONAL LEGISLATION. 

Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.). 
D.  P.  Kohnke. 

Helgolaender  Meeresuntersuchungen  HEMEDC, 
Vol.  43,  No.  3/4,  p  319-324,  1989.  5  ref. 

Descriptors:  'Administrative  agencies,  'Baltic  Sea, 
•Environmental  protection,  *Marine  pollution, 
•Monitoring,  *North  Sea,  *Path  of  pollutants, 
•Sediment  contamination,  *West  Germany,  Algal 
growth,  Decomposition,  Heavy  metals,  Hydrocar- 
bons, Nitrates,  Nutrients,  Oxygen,  Phosphates, 
Phytoplankton,  Regulations,  Residence  time,  Salin- 
ity, Water  circulation,  Water  pollution  prevention, 
Water  temperature. 

The  main  activities  of  the  Federal  Republic  of 
Germany  regarding  the  monitoring  of  the  pollu- 
tion of  the  North  Sea  and  the  Baltic  Sea  include  a 
joint  measuring  program  of  Federal  and  State  insti- 
tutions in  the  North  Sea;  monitoring  programs  of 
the  Deutsches  Hydrographisches  Institut  (DHI)  in 
the  North  Sea  and  the  Baltic  Sea;  and  the  biologi- 
cal monitoring  program  of  the  Institut  fur  Meers- 
kunde  at  the  University  of  Kiel  in  the  Baltic  Sea. 
DHI  monitoring  includes  the  description  of  the 
distribution  of  substances  or  groups  of  substances, 
the  assessment  of  the  existing  condition  of  a  specif- 
ic substance  or  group  of  substances,  and  the  de- 
scription of  the  temporal  and  spatial  variation  of 
the  distribution  of  a  substance  or  a  group  of  sub- 
stances. These  monitored  substances  may  include 
nutrients  and  oxygen,  heavy  metals  in  seawater 
and  the  sediment,  halogenated  hydrocarbons,  pe- 
troleum hydrocarbons,  temperature  and  salinity. 
Other  research  projects  include  the  circulation  and 
residence  time  of  pollutants  in  the  North  Sea,  and 
the  eutrophication  of  the  North  Sea  and  the  Baltic 
Sea.  Nitrate  and  phosphate  loads  have  increased 
drastically,  and  so  has  the  phytoplankton  biomass. 
To  control  this  nutrient  inflow,  phosphate  and 
nitrate  inputs  from  local  sewage  treatment  plants 
are  to  be  limited  by  more  stringent  regulations  as 
of  1989.  (Brunone-PTT) 
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LONG-TERM  POPULATION  DYNAMICS  OF 
BREEDING  BIRD  SPECIES  IN  THE  GERMAN 
WADDEN  SEA  AREA. 


SEABIRDS  AS  MONITOR  ORGANISMS  OF 
CONTAMINANTS  ALONG  THE  GERMAN 
NORTH  SEA  COAST. 

Institut     fuer     Vogelforschung,     Wilhelmshaven 

(Germany,  F.R.). 

P.  H.  Becker. 

Helgolaender  Meeresuntersuchungen  HEMEDC, 
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Descriptors:  *Bioindicators,  *Marine  pollution, 
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Mercury,  Oystercatchers,  Seasonal  variation, 
Terns,  Variability. 

In  the  1980s,  significant  regional,  interspecific  and 
annual  differences  in  contamination  with  toxic 
chemicals  were  found  in  eggs  of  breeding  birds 
along  the  German  North  Sea  coast.  In  some  re- 
gions, residue  levels  approached  a  range  endanger- 
ing breeding  success,  especially  in  terns.  In  1987,  a 
three-year  monitoring  program  for  common  tern 
Sterna  hirundo  and  oystercatcher  Haematopus  os- 
tralegus  was  started,  in  order  to  recognize  such 
contamination  trends.  Eggs  from  nine  to  fourteen 
areas  along  the  coast  are  now  being  analyzed  for 
chlorganic  residues  and  mercury.  First  results  on 
geographical  and  year-to-year  variation  are  pre- 
sented here.  The  advantages  of  seabird  eggs  as 
spatial  and  temporal  monitors  of  marine  pollution 
include  their  origination  in  a  defined  area  and  year, 
their  reflection  of  the  contamination  of  breeding 
females;  thus,  seasonal  variation  is  reduced.  It  is 
suggested  that  a  shore-breeding  bird  species  be 
included  in  the  European  monitoring  program. 
(Author's  abstract) 
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CHEMICAL  MONITORING  IN  THE  DUTCH 
WADDEN  SEA  BY  MEANS  OF  BENTHIC  IN- 
VERTEBRATES AND  FISH. 

Ministry   of  Transport   and   Public   Works,   The 
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K.  Essink. 
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ines,  Polychlorinated  biphenyls,  Sampling,  Toxi- 
cology, Water  quality  trends. 

In  monitoring,  it  is  of  utmost  importance  to  care- 
fully define  the  purpose,  the  sampling  strategy,  as 
well  as  the  analytical  chemical  and  statistical  re- 
quirements. Surveys  are  appropriate  for  describing 
the  geographical  variation  in  environmental  con- 
taminant levels.  Repeated  surveys  and  recurrent 
data  collection  at  permanent  locations  provide 
means  of  detecting  temporal  trends.  Results  are 
presented  here  of  surveys  on  pollution  by  trace 
metals,  polychlorinated  biphenyls  and  organoch- 
lorine  pesticides  in  the  Ems  Estuary  and  Dutch 
Wadden  Sea  using  Mytilus  edulis,  Mya  arenaria, 
Arenicola  marina,  Nereis  diversicolor  and  Cran- 
gon  crangon  as  test  organisms.  Trends  towards 
decreasing  pollution  by  mercury  are  illustrated  by 
monitoring  data  on  Mytilus  edulis  and  Zoarces 
viviparus.  The  results  of  chemical  monitoring  in 
organisms  may  be  interpreted  only  in  terms  of  the 
biological  effects  on  the  basis  of  relevant  toxico- 
logical  knowledge  and/or  additional  bio-assays. 
(Author's  abstract) 
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Identification  Of  Pollutants— Group  5A 

Vol.  43,  No.  3/4,  p  537-548,  1989.  6  fig,  17  ref. 
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planning,  Phosphates,  Sensitivity  analysis,  Simula- 
tion analysis,  Turbidity,  Water  transport. 

A  general  simulation  model  developed  for  the  Ems 
estuary  (a  part  of  the  Wadden  Sea),  to  describe  the 
main  carbon  flow  through  the  foodweb,  was  ap- 
plied for  monitoring  purposes.  In  this  model,  the 
estuary  is  divided  into  five  compartments,  in  each 
of  which  a  pelagic,  an  epibenthic  and  a  benthic 
submodel  operates.  A  transport  model  regulates 
the  distribution  of  dissolved  and  particulate  sub- 
stances over  the  area.  Two  parameters  that  partly 
regulate  the  carbon  flow  are  the  concentrations  of 
phosphate  and  of  the  particles  (turbidity)  in  the 
water.  From  the  sensitivity  analyses  for  phosphate 
and  turbidity  it  can  be  concluded  that  the  relative 
effects  of  changes  in  turbidity  and  changes  in  the 
influx  of  phosphate  from  the  rivers  are  large  in  the 
upper  reaches  and  small  in  the  lowest  reaches  of 
the  estuary.  This  is  due  to  the  increasing  influence 
of  the  coastal  waters  in  the  lower  reaches.  These 
results  indicate  that  the  reaches,  which  represent 
the  beginning  and  the  end  of  a  gradient  in  the 
estuary,  are  also  very  suitable  for  monitoring  the 
quality  status  of  this  estuary  in  terms  of  production 
and  standing  stock  of  groups  of  organisms.  Moni- 
tored data  from  the  boundaries  (sea  and  rivers)  of 
these  ecosystems  should  be  used  as  input  in  simula- 
tion models.  Moreover,  it  is  possible  to  use  simula- 
tion models  to  generate  new  ideas  on  the  function- 
ing of  estuarine  ecosystems  under  changing  envi- 
ronmental conditions  and  to  help  administrators  to 
decide  on  specific  future  management  strategies. 
(Author's  abstract) 
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SEPARATION  AND  DETERMINATION  OF 
POLYCYCLIC  AROMATIC  HYDROCARBONS 
EN  MARINE  SEDIMENTS. 

Institute    of   Marine    Environmental    Protection, 
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Oceanologia  et  Limnologia  Sinica,  Vol.  20,  No.  4, 
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Bay. 

The  occurrence  of  polycyclic  aromatic 
hydrocarbons(PAH)  in  the  marine  environment  is 
a  matter  of  concern.  A  method  for  determining 
PAH's  in  marine  sediments  was  developed  and 
used  to  analyze  samples  from  Tokyo  Bay.  Marine 
sediments  are  extracted  with  a  benzene  methanol 
mixture  in  a  Soxhlet  extractor.  The  PAH  fraction 
is  trapped  on  a  silica  gel  column.  The  non-PAH 
fraction  is  removed  from  the  column  with  n- 
hexane.  The  PAH  fraction  is  eluted  with  a  benzene 
n-hexane  mixture.  The  PAH  fraction  is  purified  on 
a  Sephadex  LH-40  column  and  eluted  with  a  ben- 
zene methanol  mixture.  The  determination  is  com- 
pleted by  gas  chromatograph-mass  spectrometry. 
The  carrier  gas  is  helium.  The  oven  program  rises 
rapidly  from  60  deg.  C  to  120  deg.  C  and  then 
slowly  to  305  deg.  C.  Recoveries  of  standards 
made  up  of  PAH  compounds  range  from  72%  to 
101%  for  this  paper.  Twenty  polycyclic  aromatic 
hydrocarbons  have  been  separated  and  analyzed  in 
surface  sediments  from  Tokyo  Bay  by  this  method. 
(King-PTT) 
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TIN  COMPOUNDS  EN  SEDEVIENTS  OF  LAKE 
MARYUT,  EGYPT. 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
O.  A.  Dahab,  M.  A.  El-Sabrouti,  and  Y.  Halim. 
Environmental  Pollution  ENPOEK,  Vol.  63,  No. 
4,  p  329-344,  1990.  5  fig,  4  tab,  28  ref. 
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pollutants,   'Sediment  contamination,   *Tin,  Lake 
Maryut,  Sediment  sampler,  Water  pollution. 

Concentrations  of  inorganic,  methyltin  and  butyl- 
tin  compounds  were  quantified  by  a  hydride  deri- 
vatization/atomic  absorption  technique  for  eleven 
short  sediment  cores  sampled  from  Lake  Maryut, 
Alexandria,  Egypt.  All  samples  contained  inorgan- 
ic Sn  concentrations  ranging  from  1875  to  8190 
ng/g  dw,  the  highest  levels  occurring  in  the  east- 
ern portion  of  the  lake.  Methyltin  concentrations 
were  also  highest  in  the  eastern  lake,  decreasing 
considerably  in  the  western  lake.  Monomethyltins 
and  dimethyltins  were  found  at  all  sites,  the  former 
species  being  the  highest  in  concentration.  Tri- 
methyltin  was  much  lower  than  either,  and  was 
absent  from  four  out  of  1 1  sites.  An  opposite  trend 
was  observed  for  the  butyltin  species,  their  concen- 
tration being  highest  in  the  west  lake,  decreasing 
eastward.  Monobutyltin  and  dibutyltin  were 
almost  equal  in  concentration.  Although  tributyltin 
was  absent  from  one  site  in  the  lake,  it  was  much 
higher  in  concentration  than  the  two  other  species, 
particularly  in  the  western  lake.  In  general,  meth- 
yltin and  butyltin  concentrations  decreased  with 
depth  in  the  cores.  Methyltin  compounds  appear  to 
form  within  the  lake  mainly  by  methylation  of 
inorganic  Sn,  and  butyltin  compounds  are  derived 
from  anthropogenic  sources.  No  significant  corre- 
lations were  found  between  organic  C  and  concen- 
trations of  methyltin  species.  A  significant  negative 
correlation  was  found  between  total  butyltin  con- 
centrations and  organic  C  in  surficial  sediments. 
(Author's  abstract) 
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Streams. 

The  impact  of  waste  discharges  on  the  dissolved 
oxygen  (DO)  of  water  bodies  remains  a  central 
concern  of  environmental  engineering.  An  estab- 
lished measure  for  the  characterization  of  waste 
discharges  is  the  biochemical  oxygen  demand 
(BOD).  The  tightening  of  dissolved  oxygen  stand- 
ards in  recent  years  suggests  the  employment  of  an 
accurate  predictive  method  of  the  BOD-DO  con- 
ditions in  streams.  An  advanced  method  should 
account  for  dispersion,  which  can  be  significant 
under  transient  loadings  and  attendant  large  con- 
centration gradients.  Such  a  numerical  algorithm  is 
presented  in  this  paper;  it  is  based  on  the  premise 
that  advection  is  the  dominant  but  not  exclusive 
transport  mechanism.  The  method  is  accurate  (can 
resolve  steep  fronts),  efficient,  robust,  and  easy  to 
implement.  The  proposed  model  has  been  validat- 
ed against  exact  and  perturbation-derived  analyti- 
cal solutions.  It  has  been  shown  to  perform  well 
under  quite  severe  transient  source  loadings,  condi- 
tions in  which  the  error  of  the  classical  Streeter- 
Phelps  model  is  sizeable.  (Author's  abstract) 
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LITERATURE  REVIEW  ON  DUCKWEED  TOX- 
ICITY TESTING. 

Illinois  State  Water  Survey  Div.,  Peoria.   Water 

Quality  Section. 

W.  Wang. 
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Descriptors:  'Bioassay,  'Bioindicators,  'Duck- 
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Water  pollution  effects. 

Duckweed  commonly  refers  to  a  group  of  floating, 
flowering  plants  of  the  family  Lemnaceae.  Duck- 


weed plants  are  fast  growing  and  widely  distribut- 
ed, and  are  easy  to  culture  and  to  test.  Some 
reports  suggest  that  duckweed  plants  are  tolerant 
to  environmental  toxicity.  Other  studies,  however, 
indicate  that  duckweed  plants  are  as  sensitive  to 
toxicity  as  other  aquatic  species.  Duckweed  plants 
are  especially  suitable  for  use  in  complex  effluent 
bioassays,  and  for  testing  herbicide  pollution  in  the 
aquatic  environment,  lake  and  river  pollution,  sedi- 
ment toxicity,  and  the  like.  Duckweed  and  algae 
represent  different  levels  of  complexity  in  the  plant 
kingdom.  They  complement  each  other  as  photo- 
toxicity test  organisms,  instead  of  mutually  exclud- 
ing each  other.  Many  duckweed  species  have  been 
studied,  primarily  of  the  Lemna  and  Spirodela 
genera.  Lemna  minor  and  L.  gibba  have  been 
recommended  as  standard  test  species.  Differences 
in  duckweed  test  methodology  occur  with  regard 
to  test  types,  test  vessels,  control  tests,  nutrient 
media,  end  points,  and  applications.  (Author's  ab- 
stract) 
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LITHIUM--A  NEW  APPROACH  FOR  THE 
GRANULOMETRIC  NORMALIZATION  OF 
TRACE  METAL  DATA. 
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D.  H.  Loring. 

Marine  Chemistry  MRCHBD,  Vol.  29,  No.  2-3,  p 

155-168,  May  1990.  4  fig,  2  tab,  32  ref. 

Descriptors:  'Chemical  analysis,  'Chemical  inter- 
actions, 'Estuarine  sediments,  'Path  of  pollutants, 
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Grain  size  and  provenance  are  two  of  the  most 
significant  parameters  controlling  the  sedimentary 
variability  of  trace  metals  which  must  be  compen- 
sated for  by  any  normalization  procedure.  Geo- 
chemical  data  show  that  Li  can  be  used  effectively 
to  normalize  for  the  natural  granular  and  mineral- 
ogical  variability  of  Cr,  Cu,  and  Zn  concentrations 
in  eastern  Canadian  estuarine  and  coastal  sedi- 
ments. The  results  demonstrate  that  Li  normaliza- 
tion may  have  a  universal  application  to  silicate 
sediments:  it  is  superior  to  Al  for  the  normalization 
of  the  metal  data  from  sediments  derived  mainly 
from  the  glacial  erosion  of  crystalline  rocks,  and 
equal  or  superior  to  Al  for  those  derived  from  non- 
crystalline rocks.  Normalization  of  the  natural 
trace  metal  variability  with  Li  also  provides  a 
procedure  to  identify  and  estimate  relative  anthro- 
pogenic trace  metal  inputs  to  estuarine  and  coastal 
sediments.  (Author's  abstract) 
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SELENIUM  SPECIATION  METHODS  AND 
APPLICATION  TO  SOIL  SATURATION  EX- 
TRACTS FROM  SAN  JOAQUIN  VALLEY, 
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Methods  to  determine  soluble  concentrations  of 
selenite,  selenate,  and  organic  selenium  were  evalu- 
ated on  saturation  extracts  of  soil  samples  collected 
from  three  sites  on  the  Panoche  Creek  alluvial  fan 
in  the  western  San  Joaquin  Valley,  California.  The 
methods  were  used  in  combination  with  hybride- 
generation  atomic  absorption  spectrometry  for  the 
detection  of  selenium,  and  included  a  selective 
chemical-digestion  method  and  three  chromatogra- 
phic methods  using  XAD-8  resin,  Sep-Pak  carbon- 
18  cartridge,  and  a  combination  of  XAD-8  resin 
and  activated  charcoal.  The  chromatography 
methods  isolate  dissolved  organic  matter  that  can 
inhibit  selenium  detection  by  hybride-generation 


atomic  absorption  spectrometry.  Isolation  of  hy 
drophobic  organic  matter  with  XAD-8  did  no 
affect  concentrations  of  selenite  and  selenate,  anc 
the  isolated  organic  matter  represents  a  minima 
estimation  of  organic  selenium.  Ninety-eight  per 
cent  of  the  selenium  in  the  extracts  was  selenatf 
and  about  100%  of  the  isolated  organic  seleniuir 
was  associated  with  the  humic  acid  fraction  o: 
dissolved  organic  matter.  The  depth  distribution  o: 
selenium  species  in  the  soil  saturation  extracts  sup 
port  a  hypothesis  that  the  distribution  of  solublf 
selenium  and  salinity  in  these  soils  is  a  result  o; 
evaporation  from  a  shallow  water  table  and  leach 
ing  by  irrigation  water  low  in  salinity  and  seleni 
um.  (Author's  abstract) 
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A  commonly-used  procedure  for  fractionation  ol 
metals  in  sediments  was  examined  in  order  to  de- 
termine whether  redistribution  of  elements  from 
one  phase  to  another  occurs  during  the  extraction 
steps.  Pure  synthetic  phases  were  added  to  por- 
tions of  the  sediments  in  order  to  provide  fresh 
unoccupied  sites  for  retention  of  any  metals  re- 
leased during  extraction.  The  spiked  sediments 
along  with  an  unaltered  sample  were  subjected  tc 
the  fractionation  procedure  and  results  compared. 
No  redistribution  occurred  for  cadmium,  copper  oi 
nickel.  Some  limited  redistribution  to  oxide  and 
organic  phases  was  observed  for  chromium,  lead 
and  zinc.  A  large  shift  of  manganese  from  the 
exchange  complex  to  other  phases  was  found  for 
all  samples.  It  is  concluded  that  some  redistribution 
does  occur  during  the  procedure  and  it  would  be 
difficult  to  quantify  the  extent.  However,  for  most 
elements  redistribution  may  not  be  sufficiently 
large  to  invalidate  the  method.  (Author's  abstract) 
W90- 10845 


DISTRIBUTION  AND  CLASSIFICATION  OF 
METAL  SPECIES  IN  SOIL  LEACHATES. 

Queen's    Univ.,     Kingston    (Ontario).     Dept.    of 

Chemistry. 

S.  J.  Duffy,  G.  W.  Hay,  R.  K.  Micklethwaite,  and 

G.  W.  Vanloon. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  189-197,  November  1989.  3  fig,  4  tab,  16 

ref. 

Descriptors:  'Chemical  analysis,  'Chemical  specia- 
tion, 'Heavy  metals,  'Ion  exchange  chromatogra- 
phy, 'Pollutant  identification,  'Soil  analysis, 
'Trace  metals,  Aluminum,  Analytical  methods, 
Analytical  techniques,  Atomic  absorption  spectro- 
photometry, Calcium,  Cobalt,  Copper,  Dissolved 
organic  carbon,  Hydrogen  ion  concentration,  Iron, 
Magnesium,  Manganese,  Mercury,  Neutron  activa- 
tion analysis,  Potassium,  Sodium,  Soil  chemistry, 
Soil  contamination. 

Using  an  ion-exchange  separation  procedure, 
metals  in  soil  leachates  from  laboratory  columns 
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were  separated  into  a  portion  consisting  of  simple 
jationic  inorganic  forms,  and  a  second  portion 
x>ntaining  anionic  organically-bound  forms.  Con- 
jentrations  of  Al,  Ca,  Co,  Cu,  Fe  Hg,  K,  Mg,  Mn 
md  Na  in  each  of  the  separated  fractions  were 
ietermined  by  neutron  activation  analysis  and/or 
itomic  absorption  spectroscopy.  A  range  of  behav- 
ior was  observed,  from  metals  that  are  generally 
present  in  inorganic  forms  (Ca,  K,  Mg,  Na)  to 
those  that  are  usually  found  in  association  with 
soluble  organic  matter  (Al,  Fe,  Hg).  The  typical 
tehavior  is  consistent  with  established  environ- 
mental classifications  of  elements.  For  metals  that 
jan  exist  in  both  inorganic  and  organic  forms, 
species  distribution  is  influenced  by  the  pH  and 
dissolved  organic  carbon  (DOC)  concentration  in 
the  water,  with  high  DOC  and  high  pH  favoring 
the  formation  of  organic  complexes.  The  relation- 
ship between  these  factors  and  the  concentration 
ratio  of  organic  to  inorganic  forms  of  metal  de- 
pends on  the  nature  of  the  metal  and  is  consistent 
with  established  classification  of  metals.  (Author's 
abstract) 
W90- 10846 

OBSERVATIONS  OF  METHYLMERCURY  IN 
PRECIPITATION. 

Battelle  Marine  Research  Lab.,  Sequim,  WA. 

N.  S.  Bloom,  and  C.  J.  Watras. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  199-207,  November  1989.  2  fig,  2  tab,  22 

ref. 

Descriptors:  'Chemistry  of  precipitation,  "Fluoro- 
metry,  *Mercury,  *Methylmercury,  "Organomer- 
cury  compounds,  *Path  of  pollutants,  *Pollutant 
identification,  *Separation  techniques,  Analytical 
methods,  Analytical  techniques,  Chemical  analysis, 
Chemical  speciation,  Emission  spectroscopy,  Gas 
chromatography,  Heavy  metals,  New  York,  Snow, 
Washington. 

Using  a  newly  developed  technique,  methylmer- 
cury  species  were  quantified  in  several  precipita- 
tion and  lake  water  samples.  Mercury  species  are 
determined  by  aqueous-phase  ethylation  to  the 
volatile  dialkyl  analogs,  followed  by  cryogenic  gas 
chromatography  (GC)  separation.  Mercury-specif- 
ic detection  by  cold  vapor  atomic  fluorescence 
spectrometry  permits  detection  limits  of  about  0.1 
pg  as  Hg.  Snow  samples  collected  from  north- 
central  Wisconsin  contained  monomethylmercury 
levels  of  about  0.25  pM  (0.05  ng/L  Hg)  and  total 
mercury  concentrations  of  20  pM  (4  ng/L  Hg).  A 
time  series  of  rain  samples  collected  during  a  storm 
passing  over  the  North  Olympic  Peninsula  in  west- 
ern Washington  State  showed  average  monometh- 
ylmercury levels  of  0.75  pM  (0.15  ng/L  Hg),  with 
total  mercury  concentrations  from  10  to  25  pM  (2- 
5  ng/L  Hg).  Total  mercury  showed  a  strong  wash- 
out effect  over  the  course  of  the  storm,  while 
methylmercury  appeared  to  show  a  diurnal  pat- 
tern, with  elevated  levels  during  the  daylight 
hours.  No  dimethylmercury  was  observed  in  any 
precipitation  sample.  Methylmercury  was  ob- 
served in  most  lakes  studied,  with  a  high  of  3.1  pM 
(0.64  ng/L  Hg)  in  Onadaga  Lake,  New  York,  and 
a  low  of  less  than  0.015  pM  in  Lake  Crescent, 
located  in  the  Olympic  Mountains  of  Washington 
State.  (Author's  abstract) 
W90- 10847 


COPPER,  ZINC,  CADMIUM  AND  LEAD  IN 
SURFACE  WATERS  OF  LAKES  ERIE  AND  ON- 
TARIO. 

Moss  Landing  Marine  Labs.,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10855 

STUDIES  ON  INTERACTIONS  BETWEEN 
COMPONENTS  OF  ELECTROPLATING  IN- 
DUSTRY WASTES:  INFLUENCE  OF  NICKEL 
AND  CALCIUM  ON  INTERACTIONS  BE- 
TWEEN CADMIUM,  COPPER,  CHROMIUM 
AND  ZINC. 

Institut  National  de  la  Sante  et  de  la  Recherche 
Medicale,   Villeneuve   d'Ascq   (France).   Microbe 
Ecotoxicology  Unit  146. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10860 


ANALYTICAL  REFERENCE  MATERIALS: 
VIII.  DEVELOPMENT  AND  CERTIFICATION 
OF  A  NEW  GREAT  LAKES  SEDIMENT  REF- 
ERENCE MATERIAL  FOR  EIGHT  TRACE 
METALS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Research  and  Applications  Branch. 
V.  Cheam,  K.  I.  Aspila,  and  A.  S.  Y.  Chau. 
Science  of  the  Total  Environment  STENDL,  Vol. 
87/88,  p  517-524,  November  1989. 

Descriptors:  'Great  Lakes,  "Heavy  metals,  "Pol- 
lutant identification,  "Sediment  analysis,  "Sediment 
contamination,  "Standards,  "Trace  metals,  Ar- 
senic, Chemical  analysis,  Cobalt,  Data  quality  con- 
trol, Iron,  Laboratory  methods,  Lakes,  Manganese, 
Mercury,  Nickel,  Quality  control,  Selenium,  Zinc. 

A  new  Great  Lakes  sediment  reference  material 
was  developed  and  certified.  The  new  matrix,  ana- 
lytes  and  concentrations  differ  from,  but  comple- 
ment, those  previously  reported,  thus  enhancing 
diversity  of  the  quality  control  samples  and  effec- 
tiveness of  the  overall  quality  assurance  program 
at  National  Water  Research  Institute,  Canada 
Center  for  Inland  Waters.  Using  a  multi-laboratory 
and  multi-methodology  approach,  the  certified 
values  for  total  metals  (micrograms/g  except  for 
Fe  in  %)  were  derived  to  be:  1264  +  /-91  Mn,  6.0 
+/-0.4  Fe,  15.3  +  /-1.7  Co,  52.0  +/-6.1  Ni,  1396 
+  /-107  Zn,  18.8  +/-1.5  As,  1.15  +/-0.19  Se,  and 
2.75  +/-0.28  Hg.  (Author's  abstract) 
W90- 10870 


REVERSAL  OF  PHENOL  AND  NAPHTHA- 
LENE EFFECTS  ON  CILIATE  CHEMOAT- 
TRACTION. 

Tennessee     Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-10871 


ESTUARINE  SEDIMENT  BIOASSAY  WITH 
OYSTER  PEDIVELIGER  LARVAE  (CRASSOS- 
TREA  GIGAS). 

District  of  Columbia  Univ.,  Washington.  Dept.  of 

Biology. 

H.  L.  Phelps,  and  K.  A.  Warner. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  2,  p  197-204, 

February  1990.  4  fig,  1  tab,  13  ref. 

Descriptors:  "Analytical  methods,  "Bioassay,  "Es- 
tuarine  sediments,  "Larvae,  "Oysters,  "Pollutant 
identification,  "Sediment  contamination,  Baltimore 
Harbor,  Copper,  Mortality,  Salinity,  Sediment 
analysis,  Shellfish,  Toxicity. 

Conventional  bulk  analysis  of  chemicals  in  sedi- 
ments does  not  indicate  bioavailability  or  toxicity; 
a  need  for  a  bioassay  for  estuarine  sediment  which 
is  suitable  for  a  wide  range  of  salinities  was  identi- 
fied. The  pediveliger  larva  of  the  Pacific  oyster, 
Crassostrea  gigas,  was  explored  as  a  sediment  bio- 
assay organism.  Actively  swimming  larvae  were 
incubated  at  21  C  with  sediment  and  artificial  sea 
water  (ASW)  for  96  hr.  Some  sediments  were 
spiked  with  copper  to  make  a  toxic  condition. 
Larva  were  then  counted  and  separated  by  micros- 
copy into  living,  dead,  and  metamorphosed  catego- 
ries. Mortality  in  ASW  alone  was  2.8%,  and  not 
significantly  different  from  mortality  in  the  pres- 
ence of  control  sediment.  Sediment  obtained  from 
Baltimore  Harbor  was  100%  toxic  on  the  day  of 
collection  but  produced  only  44%  and  12%  mor- 
tality after  storage  for  1  week  at  4  or  0  C,  respec- 
tively. Copper  spiked  sediment  caused  increasing 
larval  mortality  with  an  LD50  of  313  mg/L  of 
copper  in  the  sorbing  solution.  In  general,  the 
metamorphosis  bioassay  had  greater  variability 
than  did  the  toxicity  bioassay.  Advantages  of  the 
method  include  speed  and  ease  of  performance, 
good  availability  and  minimal  requirements  of  the 
test  organism,  suitability  for  sediment  testing,  and 
high  sensitivity.  (MacKeen-PTT) 
W90- 10873 


USE  OF  CARBONYL  IRON  TO  INDUCE  IRON 
LOADING  IN  THE  MUSSEL  MYTILUS 
EDULIS. 


Murdoch  Univ.  (Western  Australia).  School  of  Bi- 
ological and  Environmental  Sciences. 
N.  Bootsma,  D.  J.  Macey,  J.  Webb,  and  V.  Talbot. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  44,  No.  2,  p  205-209, 
February  1990.  2  fig,  13  ref. 

Descriptors:  "Bioindicators,  "Iron,  "Laboratory 
methods,  "Marine  pollution,  "Metal  accumulation, 
"Mytilus,  "Toxicology,  "Water  quality  monitoring, 
Analytical  methods,  Dose-response  relationships, 
Hepatopancreas,  Marine  animals,  Mussels,  Shell- 
fish, Synergistic  effects. 

The  use  of  carbonyl  iron  for  the  rapid,  non-toxic 
iron  loading  of  the  mussel  Mytilus  edulis  was  in- 
vestigated. Such  loading  could  subsequently  be 
used  for  the  determination  of  synergistic  metal 
accumulation  in  mussels,  a  topic  of  considerable 
interest  due  to  the  use  of  mussels  as  an  indicator 
organism  for  marine  pollution  testing.  Mussels 
were  maintained  in  well  aerated  sea  water  and 
were  administered  10  mg/kg  per  day  of  carbonyl 
iron  mixed  with  commercial  fish  food.  Animals 
were  removed  at  0,  2,  4,  8,  12  and  16  days  for 
analysis  of  iron  by  atomic  absorption  spectrophoto- 
metry. The  kidney,  hepatopancreas  and  ,  to  a  lesser 
extent,  the  gill,  accumulated  large  amounts  of  iron 
in  comparison  to  other  organs  such  as  the  foot, 
gonad,  mantle  margin,  and  adductor  and  pedal 
muscles.  On  a  total  weight  basis,  by  far  the  largest 
amount  of  iron  was  found  in  the  hepatopancreas. 
After  2  days  of  iron  loading,  a  significant  increase 
in  hepatopancreas  iron  concentration  was  ob- 
served, with  peak  iron  levels  seen  at  day  12.  Iron 
levels  in  the  hepatopancreas  as  high  as  3.058  mg/g, 
15  times  the  median  control  level,  were  observed. 
This  method  of  iron  loading  has  considerable  ad- 
vantages over  those  used  previously  in  that  a  rela- 
tively high  concentration  of  iron  in  a  bioavailable 
form  is  maintained  within  the  aquarium  system.  As 
such  the  use  of  carbonyl  iron  is  recommended  as 
the  preferred  form  of  iron  loading  in  metabolic 
studies  of  metal  interactions  in  the  mussel  M. 
edulis.  Such  studies  may  well  prove  invaluable  if 
we  are  to  improve  our  knowledge  of  this  organism 
and  its  role  as  an  indicator  species.  (MacKeen- 
PTT) 
W90-10874 


CHROMATOGRAPHIC  AND  MUTAGENIC 
ANALYSES  OF  1,2-DICHLOROPROPANE 
AND  1,3-DICHLOROPROPYLENE  AND 
THEIR  DEGRADATION  PRODUCTS. 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

T.  F.  Connors,  J.  D.  Stuart,  and  J.  B.  Cope. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  44,  No.  2,  p  288-293, 
February  1990.  2  tab,  14  ref. 

Descriptors:  "Analytical  methods,  "Chromatogra- 
phy, "Mutagenicity,  "Path  of  pollutants,  "Pesti- 
cides, "Pollutant  identification,  "Potable  water, 
"Water  pollution,  Agricultural  chemicals,  Chlorin- 
ated hydrocarbons,  Connecticut,  Degradation 
products. 

The  extensive  use  of  organohalogen  soil  fumigants 
has  resulted  in  the  contamination  of  some  Con- 
necticut potable  water  supplies.  The  pesticide 
Vorlex  was  used  extensively  by  farmers  and  con- 
tained predominantly  1 ,2-dichloropropane  (1,2- 
DCP)  up  until  1983  and  1,3-dichloropropylene 
(1,3-DCP)  thereafter.  The  chromatographic  and 
mutagenic  properties  of  the  two  compounds  and 
their  degradation  products  were  investigated.  The 
disappearance  of  1,3-DCP  was  followed  over  time 
using  EPA  method  501.2;  a  half-life  of  4.6  days 
was  calculated.  3-chloroallyl  alcohol  (3-CAA),  a 
hydrolysis  product,  was  not  detected  in  any  of  the 
eight  samples  of  potable  water  tested.  One  sample 
contained  19  microg/L  of  1,2-DCP,  while  levels  of 
this  compound  in  the  remaining  7  samples  were  0.7 
to  7.4  microg/1.  1,3-DCP  was  not  detected  in  the 
samples.  Cis  and  trans-3-CAA  were  found  to  be 
mutagenic  when  tested  with  Salmonella  typhimur- 
ium  strains  TA100,  97  and  102,  with  SA9  activa- 
tion. (MacKeen-PTT) 
W90- 10878 
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USE  OF  LICHEN  BIOMASS  TO  MONITOR 
DISSOLVED  METALS  IN  NATURAL  WATERS. 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

J.  N.  Beck,  and  J.  G.  Ramelow. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  2,  p  302-308, 

February  1990.  8  fig,  10  ref. 

Descriptors:  'Analytical  methods,  *Bioindicators, 
•Biomass,  'Lichens,  *Metals,  *Path  of  pollutants, 
•Pollutant  identification,  'Water  pollution,  Atomic 
absorption  spectrophotometry,  Bayou  d'Inde, 
Bayous,  Industrial  wastes,  Louisiana. 

The  strong  metal  accumulating  ability  of  lichen 
biomass  from  aqueous  solutions  led  to  a  test  of  the 
material  for  monitoring  dissolved  metals  in  natural 
waters.  Dissolved  zinc,  copper,  lead,  nickel,  cadmi- 
um, iron,  manganese,  chromium  and  mercury  in  an 
industrially  impacted  bayou  in  southwestern  Lou- 
isiana were  studied  by  lichen  biomonitors  and  com- 
pared with  other  studies  of  the  same  metals  in 
periphyton  and  sediments  from  this  waterway. 
Samples  of  the  lichen  Parmelia  praesorediosa  were 
collected  from  a  remote  site,  washed,  and  suspend- 
ed at  10  sampling  locations  along  the  Bayou 
d'Inde,  a  tributary  of  the  Calcasieu  River.  After  2 
weeks,  the  lichen  material  was  digested  and  ana- 
lyzed by  atomic  absorption  spectrophotometry. 
Concentrations  of  each  metal  appeared  to  increase 
going  upstream  from  the  mouth  of  the  bayou  until 
a  maximum  value  was  reached  at  station  5,  after 
which  a  sudden  drop  was  seen.  Station  5  was 
particularly  chosen  because  it  is  located  just  inside 
a  well  known  industrial  drainage  ditch.  Work  with 
periphyton  and  surface  sediments  had  also  shown 
high  levels  of  these  metals  at  this  location.  (MacK- 
een-PTT) 
W90- 10879 


RELATIONSHIP  BETWEEN  SERUM  GOT  OF 
CYPRINUS  CARPIO  AND  BIOTIC  INDEX  OF 
DIATOM  IN  THE  DIAGNOSIS  OF  WATER 
QUALITY. 

Liaoning  Univ.,  Shenyang  (China).  Dept.  of  Biol- 
ogy. 

R.  Zhou. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  44,  No.  6,  p  844-850, 
June  1990.  3  fig,  1  tab,  5  ref. 

Descriptors:  *Bioindicators,  "Carp,  'Diatoms, 
•Enzymes,  'Pollution  index,  *Water  quality, 
•Water  quality  monitoring,  Analytical  methods, 
China,  Enzyme  activity,  Fish  physiology,  Hunhe 
River. 

The  relationship  between  serum  levels  of  gluta- 
mate-oxaloacetate  transaminase  (GOT)  in  carp 
(Cyprinus  carpio)  and  diatom  flora  for  determina- 
tion of  water  quality  was  studied  for  samples  from 
1 5  sites  along  the  Hunhe  River  and  its  tributaries  in 
China.  Carp  were  exposed  to  the  water  samples  for 
48  hr  before  determination  of  serum  GOT  activity. 
Diatoms  in  the  samples  were  classified  and  counted 
microscopically,  and  biotic  indices  were  calculat- 
ed. As  the  degree  of  water  pollution  increased, 
based  on  proximity  of  the  sampling  site  to  industri- 
al cities,  the  serum  GOT  activity  of  carp  increased, 
as  did  the  diatom  biotic  index.  Carp  serum  GOT 
appeared  to  be  more  sensitive  to  water  pollution 
than  the  biotic  index  was.  The  relationship  be- 
tween the  activity  of  serum  GOT  and  the  biotic 
index  appeared  to  be  exponential.  Thus,  serum 
GOT  of  exposed  carp  may  be  used  as  a  rapidly- 
determined  indicator  of  water  pollution.  (MacK- 
een-PTT) 
W90- 10884 


GAS  CHROMATOGRAPHIC  AND  CAPILLARY 

GAS  CHROMATOGRAPHIC/MASS  SPECTRO- 

METRIC    DETERMINATION    OF    ORGANIC 

SULFUR  COMPOUNDS  (OSCS)  IN  SEDIMENT 

FROM    PORTS:    SIGNIFICANCE    OF   THESE 

COMPOUNDS     AS     AN     OIL     POLLUTION 

INDEX. 

Okayama  Univ.  (Japan).  Dept.  of  Public  Health. 

M.  Ogata,  and  K.  Fujisawa. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  6,  p  884-891, 


June  1990.  5  fig,  1  tab,  Href. 

Descriptors:  *Gas  chromatography,  *Harbors, 
•Marine  pollution,  *Marine  sediments,  *Mass  spec- 
trometry, *Oil  pollution,  *Organic  sulfur  com- 
pounds, *Pollutant  identification,  *Pollution  index, 
•Sediment  analysis,  Dibenzothiophene,  Japan,  Po- 
lycyclic  aromatic  hydrocarbons,  Port  facilities, 
Seto  Inland  Sea. 

Organic  sulfur  compounds  (OSCs)  and  polyaroma- 
tic  hydrocarbons  (PAHs)  in  sea  sediments  collect- 
ed in  several  ports  facing  Seto  Inland  Sea,  Japan, 
were  analyzed  using  a  gas  chromatographic/mass 
spectrometric  (GC-MS)  system.  Organic  com- 
pounds were  extracted  from  each  of  the  three 
sediment  samples  with  n-hexane,  chromatographed 
on  a  silica  gel/alumina  column,  extracted  with 
acetonitrile  and  analyzed  by  GC-MS.  Gas  chroma- 
tograms  of  the  sea  sediments  contained  a  consider- 
able number  of  the  same  peaks  which  were  present 
in  the  chromatograms  of  crude  oil.  GC-MS  data 
indicated  the  presence  of  dibenzothiophene  and  its 
methyl  derivatives  in  sediment,  suggesting  that 
sediments  in  the  ports  tested  were  polluted  with 
dibenzothiophene  containing  crude  oil.  High  con- 
centrations of  the  PAHs  phenanthrene,  fluoran- 
thene,  pyrene,  chrysene  and  benzo-(a)-pyrene  were 
also  detected  in  the  sediments.  The  use  of  diben- 
zothiophene levels  for  monitoring  oil  pollution  in 
the  sea  is  suggested.  (MacKeen-PTT) 
W90-10889 


EVALUATION  OF  TOXICITY  OF  RIVER  SEDI- 
MENTS BY  IN  VITRO  ENZYME  INHIBITION. 

Science  Univ.  of  Tokyo  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 
M.  Tabata,  K.  Ozawa,  A.  Ohtakara,  H. 
Nakabayashi,  and  S.  Suzuki. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  44,  No.  6,  p  892-899, 
June  1990.  2  fig,  2  tab,  17  ref.  Ministry  of  Educa- 
tion, Science  and  Culture  Grant  57030071. 

Descriptors:  *Bioindicators,  'Enzymes,  'Inhibi- 
tion, 'Organic  compounds,  'Pollutant  identifica- 
tion, 'River  sediments,  'Toxicity,  'Water  pollu- 
tion effects,  Ayase  River,  Dose-response  relation- 
ships, Enzyme  activity,  Japan,  Tama  River,  Water 
pollution. 

Sediments  from  the  Tama  and  Ayase  Rivers, 
Japan,  were  tested  for  the  presence  of  toxic  sub- 
stances by  their  ability  to  inhibit  in  vitro  enzymatic 
activity  of  three  enzymes:  alkaline  phosphatase 
(ALP),  glucose-6-phosphate  dehydrogenase  (G-6- 
PDH)  and  beta-glucuronidase  (beta-GL).  Sedi- 
ments were  dried,  powdered,  and  extracted  with 
organic  solvents  before  testing  for  inhibition  in  the 
in  vitro  enzyme  assays.  Sediment  extracts  from  the 
Tama  River  inhibited  enzyme  activities  in  a  dose 
dependent  manner.  Hexane  extracts  inhibited  only 
G-6-PDH,  ethyl  acetate  extracts  inhibited  beta-GL 
and  G-6-PDH,  and  methanol  extracts  inhibited  the 
activities  of  all  three  enzymes.  In  the  Ayase  River, 
hexane  extracts  inhibited  beta-GL  and  G-6-PDH, 
ethyl  acetate  extracts  of  sediments  from  the  lower 
streams  inhibited  all  three  enzymes,  and  methanol 
extracts  of  sediments  from  the  lower  regions  inhib- 
ited beta-GL  and  G-6-PDH.  G-6-PDH  was  the 
most  sensitive  enzyme  toward  chemicals  and  was 
strongly  inhibited  by  organochlorine.  (MacKeen- 
PTT) 
W90- 10890 


LEACHING  POTENTIAL  OF  TWO  INDUSTRI- 
AL SLUDGES:  AN  EVALUATION  OF  TOXICI- 
TY CHARACTERISTIC  LEACHING  POTEN- 
TIAL (TCLP)  TEST. 

Camp,  Dresser  and  McKee,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11027 


FRACTIONATION     OF    MUTAGENS     FROM 
MUNICIPAL  SLUDGE  AND  WASTEWATER. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
C.  W.  Wright,  D.  L.  Stewart,  and  W.  C.  Weimer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-161491. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 


Report  No.  EPA/600/1-89/001,  February  1989. 
57p,  11  fig,  18  tab,  12  ref,  append.  EPA  Grant  CR- 
812051-01-0. 

Descriptors:  'Bioassay,  'Chemical  analysis,  'Mu- 
nicipal wastewater,  'Mutagenicity,  'Pollutant 
identification,  'Sludge  analysis,  'Water  pollution 
sources,  High  performance  liquid  chromatography, 
Laboratory  methods,  Liquid  chromatography, 
Mass  spectrometry,  Salmonella. 

A  microbial  mutagenic  evaluation  was  conducted 
on  13  sewage  sludge  samples  from  various  loca- 
tions in  Texas  and  Washington  state.  The  sewage 
sludge  samples  were  air-dried  followed  by  sequen- 
tial Soxhlet  extraction  with  pentane,  methylene 
chloride,  and  methanol.  The  organic  extracts  from 
three  of  the  samples  were  further  fractionated  by 
normal  phase  high-pressure  liquid  chromatography 
(HPLC).  The  obtained  extracts  and  fractions  were 
bioassayed  for  microbial  mutagenic  response  using 
the  standard  histidine  reversion  assay  with  Salmo- 
nella typhimurium  strains  TA98  and  TA100,  both 
with  and  without  S9  metabolic  activation.  Extracts 
and  fractions  were  chemically  analyzed  by  high 
resolution  gas  chromatography  (GC)  using  a  varie- 
ty of  element-specific  detectors,  gas  chromatogra- 
phy/mass  spectrometry  (GC/MS),  and  liquid 
chromatography/mass  spectrometry  (LC/MS). 
The  results  of  the  microbial  mutagenicity  assays 
indicated  the  mutagenic  response  of  all  the  extracts 
and  fractions  from  the  sewage  sludge  samples  was 
low;  no  extract  expressed  more  than  0.5  rever- 
tants/microgram  and  no  fraction  expressed  >  1.2 
revertants/microgram  in  either  strain,  with  or 
without  metabolic  activation.  The  mutagens  of  the 
sewage  sludge  samples  were  not  clearly  segregated 
either  by  the  sequential  solvent  extraction  or  by 
the  normal  phase  HPLC  fractionation.  The  major 
components  of  the  extracts  by  GC  and  GC/MS 
were  fatty  acids  of  carbon  lengths  of  C14,  C16,  and 
CI 8.  These  compounds  were  the  major  compo- 
nents of  the  sewage  sludge  extracts,  regardless  of 
sample  origin.  Other  components  present  were  ele- 
mental sulfur,  some  unknown  electron-capturing 
components,  and  some  unknown  nitrogen-contain- 
ing components.  The  same  fatty  acids  were  identi- 
fied in  some  of  the  HPLC  fractions,  along  with  a 
tentative  identification  of  some  benzenedicarboxy- 
lic  acids.  No  known  mutagens  were  identified. 
(Author's  abstract) 
W90- 11064 


USEPA  METHOD  STUDY  36,  SW-846  METH- 
ODS 8270/3510,  GC/MS  METHOD  FOR  SEMI- 
VOLATILE  ORGANICS:  CAPILLARY 
COLUMN  TECHNIQUE;  SEPARATORY 
FUNNEL  LIQUID-LIQUID  EXTRACTION. 
Bionetics  Corp.,  Cincinnati,  OH. 
K.  W.  Edgell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-190581. 
Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/4-89/010,  April  1989.  271p, 
1  fig,  193  tab,  7  ref,  4  append.  EPA  Contract  68- 
03-3254. 

Descriptors:  'Chemical  analysis,  'Data  interpreta- 
tion, 'Gas  chromatography,  'Laboratory  methods, 
'Mass  spectrometry,  'Pollutant  identification, 
'Volatile  organic  compounds,  Anthracene,  Ben- 
zenes, Comparison  studies,  Computer  programs, 
Groundwater  pollution,  Leachates,  Methylcho- 
lanthrene,  Organic  compounds,  Statistical  analysis. 

An  interlaboratory  collaborative  study  was  con- 
ducted on  SW-846  Methods  8270/3510  entitled 
'GC/MS  Method  for  Semivolatile  Organics:  Capil- 
lary Column  Technique;  Separatory  Funnel 
Liquid-Liquid  Extraction'  to  determine  the  preci- 
sion and  recovery  of  59  semivolatile  organic  com- 
pounds in  reagent  water,  groundwater  and  leach- 
ate.  These  methods  include  instructions  for  quality 
control,  sample  preparation,  and  analysis  by  gas 
chromatography  mass  spectrometry  (GC/MS). 
The  study  design  was  based  upon  Youden's  non- 
replicate  plan  for  collaborative  tests  of  analytical 
methods.  The  test  waters:  reagent  water,  used  as  a 
control,  groundwater,  and  hazardous  waste  leach- 
ate  were  spiked  with  59  semivolatile  compounds  at 
six  concentration  levels  (three  Youden  pairs).  In 
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:  study  of  SW-846  Methods  8270/3510,  ten  lab- 
rtories  extracted  the  test  waters  with  methylene 
loride,  concentrated  the  extract  to  1  ml  and 
ilyzed  the  extract  for  59  semivolatile  compounds 

GC/MS.  The  results  were  analyzed  using  US 
»A  computer  programs  titled  'Interlaboratory 
ethod  Validation  Study'  (IMVS)  which  pro- 
ced  measures  of  precision  and  recovery  for  the 

semivolatile  compounds  in  each  water  type  and 
mpared  the  performance  of  the  method  between 
iter  types.  For  the  entire  project,  the  IMVS 
mputer  programs  rejected  17%  of  the  10,620 
ta  points  submitted.  The  percentage  of  rejected 
ta  did  not  vary  significantly  across  water  types. 
le  pooled  mean  recovery  for  58  compounds  in 
agent  water,  excluding  3-methylcholanthrene, 
is  77.9%  with  a  standard  deviation  of  13.3%. 
wee  compounds  had  recoveries  <  60%.  These 
ere  chlorobenzilate  (26.9%),  7,12- 

methylbenz(a)anthracene  (51.3%)  and  1,3,5-trim- 
Dbenzene  (54.8%).  The  overall  standard  devi- 
ion  expressed  as  the  percent  relative  standard 
iviation  (%RSD)  across  all  analytes  ranged  from 
1c  to  58%  in  the  three  waters  tested,  except  for  3- 
ethylcholanthrene  at  104%.  (Lantz-PTT) 
'90-11065 


TILITY  OF  SURFACE-FLOATING  CHIRON- 
MIDAE  PUPAL  EXUVIAE  IN  ASSESSING 
HE  IMPACT  OF  PCBS  ON  TWO  STREAM 
OMMUNITIES. 

ansas  Univ.,  Lawrence. 

.  A.  Wright. 

vailable  from  the  National  Technical  Information 

ervice,  Springfield,  VA.  22161,  as  PB89-189757. 

rice  codes:  A03  in  paper  copy,  A01  in  microfiche. 

totober  1988.  49p,  2  fig,  9  tab,  14  ref. 

tescriptors:  *  Bioindicators,  *Midges,  'Pollutant 
lentification,  *Polychlorinated  biphenyls,  *Spe- 
ies  diversity,  'Stream  biota,  *Water  pollution  ef- 
;cts,  Bioassay,  Biological  studies,  Ecological  ef- 
scts,  Missouri. 

urface-floating  pupal  exuviae  of  the  midge  family 
'hironomidae  were  collected  from  two  stream 
ystems  with  a  known  history  of  polychlorinated 
iphenyl  (PCB)  pollution.  Sites  from  Holden,  Mis- 
ouri  were  separated  into  PCB  absent  and  PCB 
iresent  groups  and  their  taxa  were  analyzed  for 
lifferences  in  composition  and  abundance.  The 
»CB  absent  sites  had  a  higher  total  frequency  of 
pecimens  and  a  higher  total  species  richness  than 
>CB  present  sites.  Orthocladiini  were  present  at 
:very  site  except  one  in  the  PCB  absent  category 
vhereas  the  PCB  present  category  contained  only 
wo  with  Orthocladiini  present.  Scatterplots  and 
;orrelations  of  taxa  frequencies  vs.  PCB  levels 
evealed  specific  taxa  that  may  be  more  tolerant  of 
PCBs  than  others.  These  taxa  included  Larsia  sp., 
Binfeldia  sp.gp.A,  Dicrotendipes  sp.l,  Goeldichir- 
Dnomus  holoprasinus,  Glyptotendipes  sp.gp.A, 
Paratanytarsus  inopertus  gp.  and  Procladius  sublet- 
ted (Author's  abstract) 
W90- 11078 

NIWR  INTERLABORATORY  COMPARISON 
STUDIES  NOS.  83/A-87/B:  CONCLUSIONS. 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 
R.  Smith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-177786. 
Price  codes:  E05  in  paper  copy,  E05  in  microfiche. 
Research  Report  No.  672,  1987.  25p,  4  tab,  23  ref, 
4  append. 

Descriptors:  'Atomic  absorption  spectrophoto- 
metry, 'Chemical  analysis,  'Comparison  studies, 
'Laboratory  methods,  'Pollutant  identification, 
•Water  analysis,  Anions,  Cations,  Ion  exchange, 
Magnesium,  Optical  properties,  Phenols,  Spectros- 
copy. 

The  third  of  the  National  Institute  for  Water  Re- 
search's (NIWR)  series  of  interlaboratory  compari- 
son studies  involving  southern  African  laboratories 
engaged  in  water  and  wastewater  analysis  has  been 
completed.  The  program  consisted  of  eleven  major 
studies  involving  the  analysis  of  drinking,  waste 
and  synthetic  waters,  as  well  as  a  river  sediment 


and  a  sewage  sludge,  for  a  total  of  48  different 
determinands.  These  determinands  include:  a  varie- 
ty of  heavy  metals,  pH,  Kjeldahl  N,  total  phospho- 
rus, and  volatile  organic  compounds.  Two  'follow- 
up'  studies  involved  the  analysis  of  synthetic  and 
wastewater    for:    (a)   calcium,    magnesium,    total 
hardness;  and  (b)  phenols.  Results  from  the  study 
involving    the    determination    of   total    alkalinity 
show  a  positive  bias  in  the  case  of  results  obtained 
by  laboratories  using  methyl  orange  as  an  indica- 
tor, and  it  was  recommended  that  the  methyl  red/ 
bromocresol  green  mixed  indicator  should  be  used 
instead.  On  major  cations  and  anions,  the  addition 
of  50  mg/L  P  to  samples  using  53  and  40  mg/L 
Ca,  respectively,  all  but  two  of  the  fifteen  laborato- 
ries employing  the  EDTA  titration  method  experi- 
enced difficulty  with  the  determination  of  Ca,  ob- 
taining either  excessively  high  or  low  results,  indi- 
cating that  this  high  amount  of  phosphate  can 
cause  problems  in  the  EDTA  titration  of  water  for 
Ca  and  total  hardness.  The  results  obtained  from 
the  determination  of  phenols  showed  comparative- 
ly poor  precision  and  further  investigation  was 
recommended.   Ion  exchange  chromatography  is 
increasingly  being  employed  in  water  analysis  lab- 
oratories, mainly  for  the  simultaneous  determina- 
tion of  some  or  all  of  fluoride,  chloride,  bromide, 
sulfate,  phosphate,  nitrate  and  nitrite.  This  interla- 
boratory comparison  study  shows  the  technique  to 
be  particularly  reliable  for  sulfate,  chloride  and 
phosphate     determinations.     Inductively-coupled 
plasma   optical    emission   spectroscopy   was   em- 
ployed by  several  laboratories  for  the  determina- 
tion of  trace  metals  and  also  boron.  Despite  the 
excellent  results  obtained  by  users  of  this  tech- 
nique, high  instrumentation  costs  presently  limit  its 
use  to  all  but  a  few  of  the  larger  laboratories,  and 
direct  flame  atomic  absorption  spectrometry  must 
still  be  considered  the  method  of  choice  for  the 
determination  of  trace  metals  in  water.  (Lantz- 
PTT) 
W90- 11086 


CHARACTERIZATION  OF  LONG-TERM 
TOXIC  EMISSIONS  FROM  MUNICIPAL 
SLUDGE  INCINERATION -PROJECT  PLAN 
AND  STATUS. 

Radian  Corp.,  Research  Triangle  Park,  NC. 
R.  M.  Dykes,  K.  W.  Barnett,  M.  A.  Palazzolo,  and 
H.  E.  Bostian. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  175-180.  2  tab,  1  ref. 

Descriptors:  'Air  pollution  sources,  'Hazard  as- 
sessment, 'Incineration,  'Municipal  wastes,  'Pol- 
lutant identification,  'Project  planning,  'Sludge 
disposal,  'Sludge  management,  Clean  Water  Act, 
Compliance,  Emissions  testing,  Fluidized  bed  proc- 
ess, Hearth  process,  Heavy  metals,  Organic  com- 
pounds, Regulations,  Sludge  drying,  Sludge  treat- 
ment, Temperature,  Toxicity. 

Emissions  testing  is  to  be  conducted  on  four  mu- 
nicipal sludge  incinerators  over  longer  periods  of 
time  than  normal.  Three  municipal  hearths  and  one 
fluid  bed  are  to  be  included  and  testing  is  sched- 
uled during  April,  May,  and  June,  1987.  Measure- 
ments are  planned  over  the  short  term  under 
smooth  compliance  testing  type  conditions  and 
over  longer  times  in  order  to  include  typical  vary- 
ing conditions.  Variations  that  might  be  encoun- 
tered include  startup,  shutdown,  temperature  ex- 
cursions, feed  rate  changes,  and  downtime  during 
maintenance  on  part  of  the  dewatenng  system. 
Metals  and  organics  are  both  of  interest,  including 
products  of  incomplete  combustion.  Closing  of  ma- 
terial balances  is  desired  when  possible.  The 
smooth  operation  results  would  be  used  in  con- 
junction with  regulations  being  proposed  under 
Section  405  of  the  Clean  Water  Act.  Data  on 
varying  conditions  would  permit  the  comparison 
of  smooth  operations  and  typical  variations.  Then 
it  could  be  seen  how  the  combination  of  both  types 
of  operation,  which  characterizes  the  average,  dif- 
fers from  best  operation  likely  encountered  in  com- 
pliance testing.  The  present  compliance  testing 
conditions  may  be  lower  in  emissions  on  the  aver- 
age. The  comparisons  could  point  the  way  to  more 


realistic  testing  and  regulating  for  the  future.  (See 
also  W90-1 1091)  (Author's  abstract) 
W90-11124 


EFFECT  OF  STRESS  ON  A  FRESHWATER 
BENTHIC  DETRITIVORE:  SCOPE  FOR 
GROWTH  IN  GAMMARUS  PULEX. 

Sheffield  Univ.  (England).  Dept.  of  Animal  and 

Plant  Sciences. 

L.  Maltby,  C.  Naylor,  and  P.  Calow. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  19,  No.  3,  p  285-291,  June  1990.  5 

tab,    49    ref.    Water    Research    Centre    Contract 

CS4323RX. 

Descriptors:  'Analytical  methods,  'Bioassay, 
•Bioindicators,  'Energy,  'Pollutant  identification, 
'Scope  for  growth,  'Water  pollution  effects,  Am- 
monia, Amphipods,  Benthic  fauna,  Chlorinated  hy- 
drocarbons, Dissolved  oxygen,  Freshwater,  Zinc. 

Scope  for  growth  (SfG),  a  measure  of  energy 
balance  (between  food  intake  and  metabolic 
output)  within  animals,  has  been  used  as  an  indica- 
tor of  pollution  stress  in  marine  systems.  However, 
it  has  not  been  used  commonly  in  freshwater  sys- 
tems. The  sensitivity  of  SfG  was  investigated  in 
Gammarus  pulex,  a  benthic  freshwater  crustacean, 
under  conditions  often  associated  with  pollution. 
The  effects  of  four  specific  substances  were  investi- 
gated: a  metal  (zinc),  an  organic  (3,4-dichloroani- 
line),  and  two  dissolved  gases  (oxygen  and  ammo- 
nia). In  all  cases  SfG  was  reduced  by  the  stress, 
primarily  due  to  a  depression  in  energy  intake. 
Only  with  ammonia  was  energy  output  (respira- 
tion) significantly  affected.  (See  also  W90-11160) 
(Author's  abstract) 
W90-11159 


FIELD  DEPLOYMENT  OF  A  SCOPE  FOR 
GROWTH  ASSAY  INVOLVING  GAMMARUS 
PULEX,  A  FRESHWATER  BENTHIC  INVER- 
TEBRATE. 

Sheffield  Univ.  (England).  Dept.  of  Animal  and 

Plant  Sciences. 

L.  Maltby,  C.  Naylor,  and  P.  Calow. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  19,  No.  3,  p  292-300,  June  1990.  5 

fig,  5  tab,  1 1  ref.  Water  Research  Centre  Contract 

CS4323RX. 

Descriptors:  'Analytical  methods,  'Bioassay, 
•Bioindicators,  'Mine  wastes,  'Pollutant  identifi- 
cation, 'Scope  for  growth,  'Wastewater  pollution, 
•Water  pollution  effects,  Amphipods,  Benthic 
fauna,  Crags  Stream,  Crane  Moor  Dike,  England, 
Field  tests,  Freshwater,  Pendle  Water. 

Scope  for  growth  (SfG)  is  a  measure  of  the  energy 
balance  of  an  animal  (i.e.  the  difference  between 
energy  intake  and  metabolic  output).  The  SfG  of 
marine  invertebrates,  particularly  the  mussel  Myti- 
lus  edulis,  has  been  successfully  used  as  the  basis  of 
a  field  bioassay  to  detect  a  range  of  stresses  both 
natural  (temperature,  food,  salinity)  and  anthropo- 
genic (hydrocarbons,  sewage  sludge).  SfG  of  the 
freshwater  amphipod  Gammarus  pulex  was  found 
to  be  a  sensitive  indicator  of  stress  under  laborato- 
ry conditions.  The  method  was  deployed  in  three 
field  trials,  each  consisting  of  a  study  site  down- 
stream from  an  effluent  input  and  an  upstream 
reference  site.  The  Pendle  Water  and  Crane  Moor 
Dike  study  sites  were  affected  by  sewage  pollution 
whereas  the  Crags  Stream  study  site  was  affected 
by  both  sewage  and  coal  mine  effluents.  In  every 
case,  SfG  was  reduced  at  the  downstream  pollu- 
tion site  compared  with  that  at  the  reference  site: 
0.43  versus  0.75  J/mg/day  for  the  Pendle  Water, 
0.25  versus  1.27  J/mg/day  for  Crane  Moor  Dike, 
and  0.56  versus  1.04  J/mg/day  for  Crags  Stream. 
This  reduction  in  SfG  was  the  result  of  a  decrease 
in  energy  intake  (absorption)  rather  than  an  in- 
crease in  energy  expenditure  (respiration).  (See 
also  W90-1 1 1 59)  (MacKeen-PTT) 
W90-11160 


USE  OF  PHYTOTOXICITY  TESTS  (COMMON 
DUCKWEED,  CABBAGE,  AND  MILLET)  FOR 
DETERMINING  EFFLUENT  TOXICITY. 
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Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

W.  Wang,  and  J.  M.  Williams. 

Environmental      Monitoring      and      Assessment 

EMASDH,  Vol.  14,  No.  1,  p  45-58,  January  1990. 

1  fig,  6  tab,  25  ref. 

Descriptors:  'Industrial  wastewater,  'Laboratory 
methods,  *Phytotoxicity,  'Pollutant  identification, 
•Toxicity,  'Wastewater  analysis,  'Water  pollution 
effects,  Analytical  methods,  Chemical  wastewater, 
Comparison  studies,  Duckweed,  Effluents,  Toxic 
wastes. 

The  objective  of  the  study  was  to  use  higher  plants 
for  detecting  effluent  toxicity.  Eight  effluent  sam- 
ples were  obtained  from  three  industrial  sources 
prior  to  their  entry  into  a  sewer  system.  The  tests 
were  the  duckweed  reproduction  test,  and  root 
growth  tests  using  cabbage  and  millet.  The  results 
of  repeated  phytotoxicity  tests  were  reproducible. 
Of  the  three  industrial  sources,  the  effluent  samples 
from  a  specialty  chemical  industry  were  the  most 
toxic.  For  two  samples  from  this  source,  the  IC50 
values  (the  concentrations  which  caused  50%  in- 
hibitory effect)  for  duckweed  were  less  than  1.6% 
effluent  concentration.  The  samples  from  an  agri- 
cultural product  utilization  plant  were  the  least 
toxic.  For  these  samples,  root  growth  tests  failed  to 
obtain  IC50  values  while  the  duckweed  tests 
showed  IC50  values  of  91%  and  43%  effluent 
concentration.  Among  the  three  types  of  tests  con- 
ducted, the  duckweed  reproduction  test  showed 
the  greatest  sensitivity  to  effluent  toxicity,  while 
root  growth  tests  using  cabbage  and  millet  had 
mixed  results.  Duckweed  is  recommended  as  a  part 
of  a  battery  of  tests  for  effluent  toxicity.  (Author's 
abstract) 
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CHARACTERIZATION  OF  PHYTOTOXICITY 
OF  METAL  ENGRAVING  EFFLUENT  SAM- 
PLES. 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-11165 


UPTAKE  OF  METAL  IONS  IN  MOSS  FROM 
ARTIFICIAL  PRECIPITATION. 

Trondheim  Univ.  (Norway).  Dept.  of  Chemistry. 
E.  Gjengedal,  and  E.  Steinnes. 
Environmental      Monitoring      and      Assessment 
EMASDH,  Vol.  14,  No.  1,  p  77-87,  January  1990. 
3  fig,  3  tab,  17  ref. 

Descriptors:  'Air  pollution,  'Analytical  methods, 
•Atmospheric  chemistry,  'Bioaccumulation,  •Fall- 
out, *Mosses,  *Path  of  pollutants,  *Pollutant  iden- 
tification, *Precipitation,  Anions,  Cadmium,  Ca- 
tions, Chemical  analysis,  Copper,  Hydrogen  ion 
concentration,  Lead,  Temperature  effects,  Water 
pollution  sources,  Zinc. 

The  use  of  bryophytes  as  a  monitoring  agent  for 
the  determination  of  atmospheric  fallout  is  based 
on  the  fact  that  the  concentrations  of  many  metals 
in  the  moss  are  closely  correlated  to  atmospheric 
deposition.  Uptake  in  Hylocomium  splendens  and 
Sphagnum  fuscum  of  Zn,  Cu,  Cd  and  Pb  from 
solutions  of  artificial  precipitation  at  ambient  con- 
centration levels  was  investigated.  The  primary 
objective  was  to  study  to  what  extent  major  ca- 
tions and  possibly  anions  in  the  precipitation  might 
affect  the  uptake  by  competition  or  possibly  by 
complexing  reactions.  In  addition,  the  effects  on 
metal  uptake  of  pH  and  temperature  were  studied. 
The  uptake  of  Zn  and  Cu  was  lower  from  precipi- 
tation with  a  high  content  of  seasalt.  With  increas- 
ing metal  concentrations,  increasing  amounts  of  Zn 
and  Cu  accumulated  in  the  moss.  These  observa- 
tions suggest  that  cations  in  the  precipitation  such 
as  Na(  + )  and  Mg(2  +  )  may  affect  metal  uptake  by 
competition.  Also,  Cl(-)  may  possibly  interfere  by 
complexing  reactions.  Uptake  of  Zn  and  Cd  was 
pH  dependent.  The  uptake  of  all  four  metals  in- 
creased with  temperature.  The  results  appear  to  be 
significant  with  respect  to  the  interpretation  of 
data  from  atmospheric  deposition  surveys  based  on 
moss  analysis.  (MacKeen-PTT) 
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USE  OF  MULTIPLE  CRITERIA  FOR  EU- 
TROPHICATION  ASSESSMENT  OF  COASTAL 
WATERS. 

University    of   the    Aegean,    Mytilene    (Greece). 

Dept.  of  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  7C. 
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WATER  QUALITY  ASSESSMENT  PROGRAMS 
IN  AUSTRALIA  DECIDING  WHAT  TO  MEAS- 
URE, AND  HOW  AND  WHERE  TO  USE 
BIOINDICATORS. 

Water  Research  Center,  Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  7A. 
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USE  OF  BIOLOGICAL  MONITORING  IN  THE 
ASSESSMENT    OF    EFFECTS    OF    MINING 
WASTES    ON    AQUATIC    ECOSYSTEMS    OF 
THE  ALLIGATOR  RIVERS  REGION,  TROPI- 
CAL NORTHERN  AUSTRALIA. 
Office  of  the  Supervising  Scientist  for  the  Alligator 
Rivers  Region,  Sydney  (Australia). 
For  primary  bibliographic  entry  see  Field  7A. 
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ZOOBENTHIC    VARIABILITY    ASSOCIATED 
WITH   A   FLOOD   AND  DROUGHT   IN  THE 
HAWKESBURY     ESTUARY,     NEW     SOUTH 
WALES:  SOME  CONSEQUENCES  FOR  ENVI- 
RONMENTAL MONITORING. 
Australian  Museum,  Sydney.  Invertebrate  Div. 
For  primary  bibliographic  entry  see  Field  2L. 
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RED  SEA  CORALS  AS  BIOMONTTORS  OF 
TRACE  METAL  POLLUTION. 

State  Pollution  Control  Commission,  Sydney  (Aus- 
tralia). 

R.  G.  Hanna,  and  G.  L.  Muir. 
Environmental      Monitoring      and      Assessment 
EMASDH,  Vol.  14,  No.  2/3,  p  211-222,  May  1990. 
1  fig,  7  tab,  20  ref. 

Descriptors:  •Bioindicators,  *Corals,  *Path  of  pol- 
lutants, *Pollutant  identification,  *Red  Sea,  *Trace 
metals,  *Water  pollution,  Aluminum,  Boron,  Cad- 
mium, Copper,  Desalination  plants,  Heavy  metals, 
Iron,  Lead,  Manganese,  Mercury,  Metals,  Nickel, 
Saudi  Arabia,  Vanadium,  Zinc. 

Red  Sea  corals  have  been  found  to  be  biomonitors 
of  trace  metal  pollution.  A  comparative  study  was 
undertaken  on  three  species  from  a  polluted  area 
near  a  desalination  plant  at  Jeddah,  Saudi  Arabia 
and  from  an  unpolluted  area.  The  results  show  that 
corals  take  up  trace  elements  from  their  aquatic 
environment  and  thereby  act  to  record  changes  in 
the  composition  of  the  environment.  Variations  in 
the  composition  of  skeletons  and  soft  tissues  of 
corals  have  been  correlated  with  changes  in  sea 
water  composition.  The  results  of  this  study  show 
that  the  boron,  Fe,  Mn  and  Al  content  of  corals 
soft  tissues  and  skeletal  material  were  all  higher  for 
those  corals  from  polluted  areas  compared  to 
corals  from  unpolluted  areas.  The  Cu,  Zn,  Cd,  Pb, 
V,  Ni,  and  Hg,  mean  concentrations  in  both  skele- 
ton and  soft  tissues  of  corals  from  the  polluted 
areas  were  higher  than  those  of  the  corals  from  the 
control  sites.  (Mertz-PTT) 
W90-11199 


BIOMONITORING  AND  INVERTEBRATE 
TAXONOMY. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Ento- 
mology. 

For  primary  bibliographic  entry  see  Field  7B. 
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IMPORTANCE  OF  SITE  SELECTION  IN  MON- 
ITORING THE  MACROINVERTEBRATE 
COMMUNITIES  OF  THE  YARRA  RIVER,  VIC- 
TORIA. 

Rural  Water  Commission  of  Victoria,  Armadale 
(Australia).  Water  Quality  Assessment  Section. 
For  primary  bibliographic  entry  see  Field  7A. 
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BIOLOGICAL  MONITORING  OF  A  PULP 
AND  PAPER  MILL  WASTEWATER. 

Australian  Paper  Mfrs.,  Morwell. 

G.  Scarlett,  and  J.  Harris. 

Environmental      Monitoring      and      Assessmem 

EMASDH,  Vol.  14,  No.  2/3,  p  335-345,  May  1990 

5  fig,  7  tab,  15  ref. 

Descriptors:  *Bioindicators,  'Monitoring,  *Pul[ 
and  paper  industry,  'Wastewater  disposal,  'Watei 
pollution  effects,  Australia,  Biological  properties. 
Chemical  properties,  Industrial  wastewater. 
Rivers. 

Australian  Paper  Manufacturers  operates  an  inte- 
grated pulp  and  paper  mill  on  the  banks  of  the 
Latrobe  River  is  southeast  Victoria,  Australia.  The 
plant  generates  around  55  million  liters  ol 
wastewater  daily  which  is  discharged  to  the  La- 
trobe River  after  extensive  biological  treatment. 
The  physicochemical  testing  required  under  the 
Australian  Environment  Protection  Authority  li- 
cence helps  gage  the  chemical  effects  of  the  Aus- 
tralian Paper  Manufacturers  wastewater  on  the 
Latrobe  River,  but  it  tells  nothing  about  likely 
effects  on  the  aquatic  biota.  The  Australian  Paper 
Manufacturers  biomonitoring  program  was  insti- 
gated to  provide  evidence  of  any  effects  of 
wastewater  discharges  on  the  river's  biota.  The 
program  has  shown  no  adverse  impact  down- 
stream. The  laboratory  bioassays  on  fish  and  algae 
have  recently  given  way  to  the  river  fauna  surveys 
as  the  regular  monitor  of  wastewater  quality.  It  is 
intended  to  continue  with  regular  river  surveys 
using  the  river's  residents  as  indicators  of  water 
quality  and  future  surveys  will  investigate  reasons 
for  the  presently  obscure  variation  in  macroinver- 
tebrate  populations.  (Mertz-PTT) 
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RESIDUES  OF  ENDOSULFAN  IN  THE 
LIVERS  OF  WILD  CATFISH  FROM  A 
COTTON  GROWING  AREA. 

Sydney   Univ.   (Australia).   School  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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USE  OF  AUSTRALIAN  CLADOCERANS  TO 
GENERATE  LIFE-CYCLE  TOXICITY  DATA. 

State  Pollution  Control  Commission,  Sydney  (Aus- 
tralia). 

M.  Julli,  J.  C.  Chapman,  and  G  B.  Thompson. 
Environmental      Monitoring      and      Assessment 
EMASDH,  Vol.  14,  No.  2/3,  p  353-362,  May  1990. 
6  tab,  1 1  ref. 

Descriptors:  'Bioassay,  'Bioindicators,  'Data  col- 
lections, 'Data  interpretation,  'Water  pollution  ef- 
fects, 'Waterfleas,  Australia,  Cladocerans,  Labora- 
tory methods,  Testing  procedures. 

Cladocerans  (or  water-fleas)  are  important  animals 
in  freshwater  ecosystems.  They  are  widely  used  in 
toxicity  tests  because  of  their  small  sizes,  ease  of 
culture,  and  sensitivity  to  chemicals.  They  are  par- 
ticularly suited  to  life-cycle  tests  because  newly- 
hatched  young  can  produce  offspring  in  less  than 
one  week.  Most  data  are  available  for  European 
and  North  American  species,  and  may  not  be  ap- 
propriate to  Australian  conditions.  Eight  Austra- 
lian cladocerans  were  evaluated  in  three-brood 
life-cycle  tests  over  10  days  or  less.  Species  were 
evaluated  by  duration  of  life  cycle,  ease  of  han- 
dling, numbers  of  young  produced  in  three  broods, 
and  stability  in  laboratory  culture.  Ceriodaphnia  cf 
dubia  was  the  best  test  species.  The  greatest 
number  of  young,  the  highest  survival  rate  and  the 
shortest  time  to  produce  three  broods  were 
achieved  in  filtered  Sydney  mains  water,  aged  in 
the  presence  of  fish,  using  blended  trout  pellets  and 
alfalfa  as  food.  (Author's  abstract) 
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EFFECT  OF  SUBLETHAL  CONCENTRATIONS 
OF  PHENOL  ON  SOME  ENZYME  ACTM- 
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TIES  AND  BLOOD  SUGAR  LEVEL  OF  CARP 

(CYPRINUS  CARPIO  L). 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  of 

Biochemistry. 

For  primary  bibliographic  entry  see  Field  5C. 
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DETECTION  OF  PHENOL-INDUCED  SUB- 
CELLULAR ALTERATION  BY  ELECTRON  MI- 
CROSCOPY IN  THE  LIVER  AND  PANCREAS 
OF  CARP. 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  ot 

Zoology. 

I.  Benedeczky,  and  J.  Nemcsok. 

Environmental      Monitoring      and      Assessment 

EMASDH,  Vol.  14,  No.  2/3,  p  385-394,  May  1990. 

10  fig,  18ref. 

Descriptors:  *Carp,  'Electron  microscopy,  'Phen- 
ols,  'Sublethal  effects,  *Water  pollution  effects, 
Cellular  effects,  Fish,  Fish  physiology,  Laboratory 
methods,  Toxicity. 

Phenol  and  its  derivatives  from  industrial,  agricul- 
tural and  natural  sources  pass  into  the  natural 
waters  causing  significant  water  pollution.  To 
study  the  effects  of  phenol  on  fish,  a  sublethal  dose 
(5  mg/L)  of  phenol  was  applied  to  carp  under 
laboratory  conditions.  Liver  and  pancreas  samples 
were  taken  at  24,  48,  72,  and  96  hours  for  electron 
microscopy.  The  following  alterations  were  mani- 
fested during  the  experiment:  amitosis,  irregular 
nuclear  forms,  decrease  of  chromatin,  nucleolar 
segregation  and  numerous  phagosomes  and  auto- 
phagic vacuoles  in  the  cytoplasm.  After  72  hours, 
large  empty  vacuoles  also  developed  in  the  cells. 
The  rough  surface  endoplasmic  reticulum  was 
often  dilated,  and  the  accumulation  of  paraprotein 
crystals  in  their  lumen  was  also  common.  All  these 
alterations  prove  the  serious  cytopathological  ef- 
fects of  phenol  on  the  metabolism  of  parenchymal 
cells.  (Mertz-PTT) 
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ANALYSIS  OF  MUTAGENIC  ACTIVITY  OF 
BIOHAZARDOUS  ORGANICS  IN  KANAWHA 
RIVER  SEDIMENTS. 

West  Virginia  Univ.,  Morgantown.  Water  Re- 
search Inst. 

A.  R.  White,  and  M.  C.  Waldron. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-191529/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  Project  WV87-02,  1988. 
16p,  7  fig.  USGS  Contract  14-08-0O01-G1457. 
USGS  Project  G 1457-02. 

Descriptors:  'Bioassay,  *Bioindicators,  'Chemical 
wastes,  'Kanawha  River,  'Mutagens,  'Pollutant 
identification,  'Sediment  analysis,  Ames  test, 
Armour  River,  Organic  compounds,  Organic 
wastes,  Pocatalico  River,  Rivers,  Sediments,  Sister 
chromatid  exchange,  Toxins,  West  Virginia. 

Residual  chemical  contamination  of  Kanawha 
River  sediments  may  constitute  a  health  hazard. 
Sediment  cores  have  been  analyzed  using  a  cou- 
pled bioassay/chemical  fractionation  procedure. 
Both  bacterial  mutagenicity  and  sister  chromatid 
exchange  (SCE)  analyses  were  conducted  on  sedi- 
ment samples.  Pocatalico  River  sediment  extracts 
showed  no  response  in  either  the  bacterial  mutage- 
nicity assay  or  SCE  assay.  Extracts  from  Armour 
Creek  and  the  Kanawha  River  induced  mutageni- 
cities in  the  presence  of  S9  enzymes.  The  same 
extracts  produced  a  significant  increase  in  human 
chromosomal  cross-over  events.  (USGS) 
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SELECTED  QUALITY  ASSURANCE  DATA 
FOR  WATER  SAMPLES  COLLECTED  BY  THE 
U.S.  GEOLOGICAL  SURVEY,  IDAHO  NA- 
TIONAL ENGINEERING  LABORATORY, 
IDAHO,  1980  TO  1988. 

Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 
S.  J.  Wegner. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations   Report    89-4168, 


1989.  91p,  4  fig,  24  tab,  13  ref. 

Descriptors:  'Idaho,  'Idaho  National  Engineering 
Laboratory,  'Pollutant  identification,  'Quality 
control,  'Radioactive  wastes,  'Water  analysis, 
'Water  quality,  Statistics. 

Multiple  water  samples  from  115  wells  and  3  sur- 
face water  sites  were  collected  between  1980  and 
1988  for  the  ongoing  quality  assurance  program  at 
the  Idaho  National  Engineering  Laboratory.  The 
reported  results  from  the  six  laboratories  involved 
were  analyzed  for  agreement  using  descriptive  sta- 
tistics. The  constituents  and  properties  included: 
tritium,  plutonium-238,  plutonium-239,  -240  (undi- 
vided), strontium-90,  americium-241,  cesium- 137, 
total  dissolved  chromium,  selected  dissolved  trace 
metals,  sodium,  chloride,  nitrate,  selected  purgea- 
ble  organic  compounds,  and  specific  conductance. 
Agreement  could  not  be  calculated  for  purgeable 
organic  compounds,  trace  metals,  some  nitrates 
and  blank  sample  analyses  because  analytical  un- 
certainties were  not  consistently  reported.  Howev- 
er, differences  between  results  for  most  of  these 
data  were  calculated.  The  blank  samples  were  not 
analyzed  for  differences.  The  laboratory  results 
analyzed  using  descriptive  statistics  showed  a 
median  agreement  between  all  useable  data  pairs  of 
95%.  (USGS) 
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APPARENT  EFFECTS  THRESHOLD  AP- 
PROACH. 

PTI  Environmental  Services,  Bellevue,  WA. 
R.  Barrick,  and  H.  Beller. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-217913. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Briefing  Report  to  the  EPA  Science  Advisory 
Board.  Report  No.  EPA  910/9-89-013,  September 
1988.  57p,  7  fig,  7  tab,  55  ref.  EPA  Contract  68-03- 
3534. 

Descriptors:  'Apparent  Effects  Threshold,  'Bioas- 
say,  'Bioindicators,  'Environmental  policy,  'Pop- 
ulation density,  'Puget  Sound,  'Washington, 
'Water  pollution  effects,  Biological  studies,  Chem- 
ical analysis,  Environmental  protection,  Manage- 
ment planning. 

The  Apparent  Effects  Threshold  (AET)  approach 
is  a  tool  for  deriving  empirical  sediment  quality 
values  for  a  range  of  biological  indicators  used  to 
assess  contaminated  sediments.  An  AET  is  defined 
as  the  sediment  concentration  of  a  given  chemical 
above  which  statistically  significant  (P   <  or   = 
0.05)  biological   effects   (e.g.,   depressions   in   the 
abundances    of   indigenous   benthic    infauna)    are 
always  expected.  If  any  chemical  exceeds  its  AET 
for  a  particular  biological  indicator,   an  adverse 
biological  effect  is  predicted  for  that  indicator.  If 
all  chemical  concentrations  are  below  their  AET 
for  a  particular  biological  indicator,  then  no  ad- 
verse effect  is  predicted.  The  calculation  of  AET 
for    each    chemical    and    biological    indicator    is 
straightforward:  (1)  collect  matched  chemical  and 
biological  effects  data;  (2)  identify  impacted  and 
nonimpacted  stations;  (3)  identify  AET  using  only 
nonimpacted  stations;   (4)  check  for  preliminary 
AET-  and  (5)  repeat  steps  1-4  for  each  biological 
indicator.   The   AET  has  been  used   to  develop 
sediment  quality  values  for  58  chemicals  in  Puget 
Sound.  The  AET  database  incorporated  approxi- 
mately 300  samples  from  13  embayments  in  Puget 
Sound  (including  287  amphipod  bioassay  stations, 
201  benthic  infauna  stations,  56  oyster  larvae  bioas- 
say stations,  and  50  Microtox  bioassay  stations).  In 
this  database,  AET  were  85-96%  reliable  m  pre- 
dicting adverse  effects  when  they  do  occur  and  in 
not  predicting  adverse  effects  when  none  were 
observed.  AET  values  are  currently  being  used  to 
make   contaminated   sediment   management   deci- 
sions in  a  variety  of  regulatory  programs.  The 
State  of  Washington  is  considering  using  the  AET 
approach  as  a  basis  for  setting  state  sediment  qual- 
ity standards.  This  report  was  prepared  for  Region 
10   for   submission   to   EPA's   Science   Advisory 
Board.  The  region  requested  that  the  Board  con- 
duct   a    critical    scientific    review    of   the    AET 
method.  The  briefing  report  contains  further  de- 
tails about  the  method  and  guidelines  for  AET 
generation.  (Lantz-PTT) 
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IMPROVED  LUMINESCENCE  TECHNIQUE 
FOR  SCREENING  AROMATIC  CONTAMI- 
NANTS IN  ENVIRONMENTAL  SAMPLES. 

Oak  Ridge  National  Lab.,  TN.  Health  and  Safety 

Research  Div. 

R.  B.  Gammage,  G.  H.  Miller,  J.  W.  Haas,  and  T. 

Vo-Dinh. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE89-003928. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-8010133-4,  (1989).  8p,  5  fig,  7 

ref.  DOE  Contract  DE-C05-84OR21400. 

Descriptors:  'Aromatic  compounds,  'Groundwat- 
er quality,  'Luminescence,  'Pollutant  identifica- 
tion, 'Water  quality,  Chemical  analysis,  Laborato- 
ry methods,  Monitoring,  Organic  compounds,  Po- 
lycyclic  aromatic  hydrocarbons. 

The  sensitive  spectroscopic  technique  of  synchro- 
nous fluorescence  (SF)  is  readily  applied  to  screen- 
ing environmental  samples  for  semi-volatile  aro- 
matic contaminants.  The  technique  is  applicable  to 
water  and  soil  samples,  either  directly  as  water  or 
as  solvent  extracts.  This  screening  technique  per- 
mits identification  of  semi-volatile  EPA  priority 
pollutants  or  groups  of  pollutants,  such  as  polynu- 
clear  aromatic  (PNA)  hydrocarbons  of  common 
ring  size,  in  key  environmental  samples.  Converse- 
ly, negligibly  contaminated  samples  requiring  no 
further  analyses  and  expense  can  be  screened  out. 
A  coarse  ranking  of  a  series  of  groundwater  sam- 
ples can,  therefore,  be  made  according  to  the  PNA 
content.  A  semi-quantitative  estimate  of  the  total 
PNA  content  of  several  groundwater  samples  was 
made  by  referencing  SF  to  NBS  standards  for 
sixteen  PNA  compounds.  Qualitative  differences  in 
the  composition  of  fluorescing  constituents  could 
be  discerned  quite  readily.  This  can  property  can 
therefore  permit  monitoring  of  groundwater  peri- 
odically to  detect  the  appearance  or  disappearance 
of  specific  entities.  (Lantz-PTT) 
W90- 11341 
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NIWR  INTERLABORATORY  COMPARISON 
STUDY  NO.  87/A:  DETERMINATION  OF 
SOAP,  OIL  AND  GREASE  AND  NIWR  INTER- 
LABORATORY COMPARISON  STUDY  NO. 
87/B:  DETERMINATION  OF  VARIOUS 
ANIONS  BY  ION  CHROMATOGRAPHY  - 
EVALUATION  OF  RESULTS. 
National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

R.  Smith,  and  A.  V.  Paxton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-177794. 
Price  codes:  E06  in  paper  copy,  E01  in  micro- 
fiches. CSIR  Research  Report  No.  658,  1987.  3  fig, 
13  tab,  7  ref. 

Descriptors:  'Chemical  analysis,  'Data  acquisition, 
•Ion  exchange  chromatography,  'Laboratory 
methods,  'Pollutant  identification,  'Water  analy- 
sis, Bromides,  Chlorides,  Detergents,  Fluorides, 
Grease,  Nitrates,  Nitrites,  Oil,  Phosphates,  Soaps, 
Spectrophotometry,  Sulfates. 

Studies  87/A  and  87/B  form  part  of  the  National 
Institute  for  Water  Research's  series  of  interlabora- 
tory  comparison  studies  involving  southern  Afri- 
can laboratories  engaged  in  water  and  wastewater 
analysis,  and  are  concerned  with  (1)  the  analysis  of 
two  wastewater  samples  for  soap,  oil  and  grease, 
and  (2)  the  analysis,  by  means  of  ion  chromatogra- 
phy, of  two  synthetic  water,  two  tap  water  and 
two  secondary  sewage  effluent  samples  for  chlo- 
ride, fluoride,  bromide,  sulfate,  phosphate,  nitrate 
and  nitrite.  Results  from  study  no.  87/A  highlight- 
ed the  difficulty  in  obtaining  adequately  reliable 
results,  using  gravimetric  methods,  on  samples 
with  concentrations  of  soap,  oil  and  grease  around 
the  maximum  level  of  2.5  mg/L  of  the  'General' 
Standard  of  the  Department  of  Water  Affairs  Re- 
gional Standard  for  Industrial  Effluents.  Consider- 
ation of  an  infrared  technique  for  the  determina- 
tion of  this  parameter  is  recommended.  Results 
from  study  no.  87/B  showed  ion  chromatography 
to  be  acceptable  for  the  determination  of  chloride, 
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sulfate,  phosphate,  and  possibly  nitrate  and  nitrite, 
in  drinking  water  and  wastewater.  (Author's  ab- 
stract) 
W90-11347 


DEVELOPMENT  OF  A  METHOD  FOR  THE 
DETECTION  OF  HEAVY  METALS  DIS- 
CHARGES INTO  THE  SEWER  SYSTEM 
(METHODENENTWICKLUNG  ZUM  EINFA- 
CHEN  NACHWEIS  SCHWERMETALLHAL- 
TIGER  EINLEITUNGEN  INS  OFFENTLICHE 
KANALNETZ  MITTELS  SIELHAUTUNTERSU- 
CHUNGEN). 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserwirtschaft. 
B.  Gutekunst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE89-770289. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Final  Report  No.  NP-9770289,  March  1988.  67p, 
18  fig,  15  tab,  42  ref.  English  summary. 

Descriptors:  'Heavy  metals,  *Path  of  pollutants, 
'Pollutant  identification,  *Water  pollution  sources, 
Agricultural  runoff,  Bioaccumulation,  Biomass, 
Cadmium,  Copper,  Fate  of  pollutants,  Hydrogen 
ion  concentration,  Lead,  Nickel,  Zinc. 

Often  the  agricultural  use  of  municipal  sludge  is 
inhibited  due  to  the  heavy  metals  content,  which 
exceed  the  values  of  the  municipal  sludge  decree 
(Klarschlammverordnung)  standards.  This  sludge 
contamination  can  only  be  reduced  if  heavy  metal 
containing  runoffs  are  avoided.  An  effective 
method  such  as  the  registration  and  control  of 
wastewater  runoff  is  therefore  necessary.  Analysis 
of  sewer  slime,  a  biofilm  that  grows  on  the  inner 
surface  of  wastewater  canals,  is  another  method  to 
localize  heavy  metals  laden  runoff.  Results  of  the 
biological  and  the  chemical  analysis  of  several 
sewer  slimes  from  different  regions  are  presented 
and  the  accumulation  of  Cd,  Cu,  Ni,  Pb  and  Zn  in 
sewer  slimes  at  different  chemical  conditions  (pH, 
metal  and  slime  concentrations)  is  investigated. 
The  accumulation  rate  of  these  pollutants  may 
reach  90%.  The  affinity  of  the  slime  toward  metals 
decreases  following  this  pattern:  Pb  >  Cu  >  Cd 
>  Zn  >  Ni.  The  attachment  of  metals  on  the 
biomass  was  found  to  be  generally  reversible,  with 
sequent ional  leaching  indicating  that  >  70%  of  the 
Cd,  Cu  and  Pb  is  tightly  bound.  Ni  and  Zn  were 
found  as  more  soluble  species.  Remobilization  of 
heavy  metals  is  possible  in  acidic  conditions  in  the 
presence  of  chelating  agents.  The  growth  of  the 
biofilm  is  dependent  on  the  nutrient  content  of  the 
wastewater  and  its  flow  rate.  (Author's  abstract) 
W90- 11348 


AVAILABILITY,  ADEQUACY,  AND  COMPA- 
RABDHTY  OF  TESTING  PROCEDURES  FOR 
THE  ANALYSIS  OF  POLLUTANTS  ESTAB- 
LISHED UNDER  SECTION  304(H)  OF  THE 
FEDERAL  WATER  POLLUTION  CONTROL 
ACT. 

Environmental  Monitoring  Systems  Lab.,  Cincin- 
nati, OH. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 152490. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  600/9-87/030,  September  1988.  220p,  2 
fig,  51  tab,  94  ref,  append.  EPA  Contract  No.  68- 
01-3410,  WA  19. 

Descriptors:  'Laboratory  methods,  'Legislation, 
'Pollutant  identification,  'Standards,  'Water  Qual- 
ity Act,  Federal  Water  Pollution  Control  Act, 
Monitoring,  Water  pollution  control. 

Section  518  of  the  Water  Quality  Act  of  1987, 
directed  the  United  States  Environmental  Protec- 
tion Agency  (USEPA)  to  study  the  availability  and 
adequacy  of  field  and  laboratory  test  procedures 
and  methods  to  support  the  provisions  of  the  Act. 
It  also  requested  that  the  Agency  study  the  compa- 
rability of  laboratory  tests  procedures  among 
major  federal  environmental  programs.  In  this 
study:  (1)  monitoring  requirements  of  the  Federal 
Water  Pollution  Control  Act  (FWPCA)  and  other 
environmental  legislation  were  reviewed;  (2)  test 
procedures  in  40  CFR  136  were  evaluated  to  deter- 
mine   the    degree    to    which    they    support    the 


FWPCA  monitoring  requirements;  (3)  the  adequa- 
cy and  comparability  of  quality  assurance/quality 
control  programs  (QAQC)  to  support  the  FWPCA 
were  evaluated.  The  major  findings  and  recom- 
mendations resulting  from  this  study  were:  (1)  the 
test  procedures  in  40  CFR  136  for  the  chemical 
analysis  of  priority  toxic  pollutants  are  adequate 
and  comparable  to  test  procedures  established  to 
support  other  environmental  legislation;  (2)  the  test 
procedures  in  40  CFR  136  need  to  be  expanded  to 
respond  to  the  increased  emphasis  on  human  health 
risk  assessment  and  water-quality-based  controls, 
and  provide  methods  for  domestic  sludges,  sedi- 
ments, and  biological  tissues.  (Author's  abstract) 
W90-11355 


DETERMINATION  OF  LEWISITE  CONTAMI- 
NATION IN  ENVIRONMENTAL  WATERS  BY 
HIGH-PERFORMANCE  LIQUID  CHROMA- 
TOGRAPHY. 

Aberdeen  Proving  Ground,  MD. 
P.  C.  Bossle,  M.  W.  Ellzy,  and  J.  J.  Martin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A206  000. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CRDEC-TR-042,  January  1989.  13p,  5 
fig,  5  ref. 

Descriptors:  'Chemical  analysis,  'High  perform- 
ance liquid  chromatography,  'Laboratory  meth- 
ods, 'Lewisite,  'Pollutant  identification,  Chloro- 
vinylarsonous  acid,  Electrochemistry,  Liquid  chro- 
matography, Spectrophotometry. 

Lewisite  is  hydrolyzed  rapidly  and  quantitatively 
in  water  to  the  stable,  water  soluble,  and  highly 
toxic  derivative,  2-chlorovinylarsonous  acid 
(CVAA).  Consequently,  the  amount  of  pre-existing 
Lewisite  that  was  present  in  a  sample  is  determined 
by  analyzing  for  CVAA.  Reverse  phase  high  per- 
formance liquid  chromatography  (RPLC)  with  ul- 
traviolet (UV)  and  electrochemical  (EC)  detection 
describes  a  new  method  to  directly  analyze  for 
trace  amounts  of  CVAA  in  aqueous  matrices.  The 
application  of  this  method  to  the  analysis  of 
CVAA  in  soil  and  groundwater  is  demonstrated. 
Separations  in  this  study  were  carried  out  on  a  C- 
18  bonded  silica  column  using  an  isocratic  mobile 
phase  consisting  of  3%  acetonitrile/97%  0.1  M 
ammonium  acetate  buffer  (ph  5.0).  CVAA  was 
detected  spectrophotometrically  at  225  run  (Log  E 
=  3.63)  and  electrochemically  using  a  glassy 
carbon  working  electrode  at  +980  mV  versus  Ag/ 
Ag  CI.  CVAA  peak  identity  was  corroborated  by 
oxidative  derivatization  (H202)  to  2-chlorovinylar- 
sonous acid.  The  minimum  detectable  amount  of 
CVAA  was  2  ng.  (Author's  abstract) 
W90-11357 


QUALITY  OF  RECREATIONAL  WATERS: 
CURRENT  KNOWLEDGE  AND  FUTURE  PER- 
SPECTIVES. 

Universidad   Politecnica  de  Cataluna,   Barcelona 
(Spain).  School  of  Civil  Engineering. 
R.  Mujeriego. 

IN:  Watershed  89:  The  Future  for  Water  Quality 
in  Europe.  Volume  I.  Proceedings  of  the 
IAWPRC  Conference  held  in  Guildford,  U.K., 
April  17-20,  1989.  Pergamon  Press,  Inc.,  New 
York.  1989.  p  71-85.  3  tab,  26  ref. 

Descriptors:  'Monitoring,  'Recreation,  'Swim- 
ming, 'Water  quality,  'Water  quality  trends, 
Future  planning,  International  commissions,  Medi- 
terranean Sea,  Microorganisms,  Quality  control, 
Tourism. 

Progress  has  been  made  during  the  last  decade  on 
the  techniques  for  monitoring  the  microbiological 
quality  of  bathing  waters.  The  statistical  interpreta- 
tion of  experimental  results,  the  quality  control  of 
microbiological  laboratories  and  the  selection  of 
appropriate  culture  media  are  some  of  the  essential 
components  to  be  considered.  Although  the  latest 
summary  report  prepared  by  the  Commission  of 
the  European  Communities  represents  a  major  ad- 
vance in  the  implementation  of  Directive  76/160, 
concerning  the  quality  of  bathing  waters,  there  is  a 
need  for  a  more  homogeneous  and  consistent  eval- 
uation of  such  waters.  It  is  necessary  that  laborato- 
ries in  charge  of  microbiological  analyses  of  bath- 


ing water  be  subject  to  a  permanent  quality  pre 
gram  to  ensure  that  their  results  are  reliable  an 
comparable.  Bathing  water  quality  is  one  of  th 
main  factors  responsible  for  attracting  tourists  t 
the  Mediterranean  coasts.  Programs  for  the  promc 
tion  and  certification  of  bathing  areas,  such  as  th 
European  Blue  Flag,  have  to  rely  on  a  soim 
assessment  of  water  quality.  (See  also  W90- 11403 
(Author's  abstract) 
W90- 11410 


SELENIUM  IN  AQUEOUS  SOLUTIONS:  TH 

IMPOSSIBILITY  OF  OBTAINING  A  MEAN 

INGFUL    EH    USING    A    PLATINUM    ELEC 

TRODE,  WITH  IMPLICATIONS  FOR  MODEI 

ING  OF  NATURAL  WATERS. 

Colorado  Univ.  at  Boulder.  Dept.  of  Geologies 

Sciences. 

D.  R.  Runnells,  and  R.  D.  Lindberg. 

Geology  GLGYBA,  Vol.   18,  No.  3,  p  212-215 

March  1990.  3  fig,  24  ref.  EPRI  Exploratory  Re 

search  Contract  8000-16. 

Descriptors:  'Chemical  analysis,  'Chemical  specia 
tion,  'Measuring  instruments,  'Oxidation-reduc 
tion  potential,  'Selenium,  'Water  analysis,  'Wate 
chemistry,  Electrodes,  Geochemistry. 

Oxidation-reduction  reactions  are  clearly  majo 
controlling  factors  in  the  geochemical  and  environ 
mental  behavior  of  selenium  (Se).  Predictions  of  it 
solubility  and  aqueous  speciation  must  includi 
some  measure  of  the  redox  status  (Eh  or  pH)  of  thi 
system.  However,  laboratory  experiments  showet 
that  even  at  high  concentrations  of  Se,  and  over  i 
wide  range  of  pH,  the  platinum  (Pt)  electrode  i 
completely  insensitive  to  the  relative  abundance 
of  dissolved  Se(VI)  and  Se(TV).  The  platinum  elec 
trode  did  respond  to  changes  in  the  ratio  o 
Se(VI)/Se(IV)  in  aqueous  solution  at  concentre 
tions  as  high  as  0.01  M  (790  mg/1  Se)  and  over  i 
range  of  pH  from  approximately  0.1  to  nearly  13 
Therefore,  measurements  of  Eh  in  Se-rich  water 
at  low  temperatures  do  not  reflect  the  speciation  o 
dissolved  Se(VI)  and  Se(IV).  The  results  of  thi 
work  have  important  implications  for  geochemists 
At  the  most  elementary  level,  the  results  show  tha 
using  a  measured  Eh  and  Nernst  equation  is  not  i 
valid  method  for  predicting  the  speciation  o: 
Se(VI)  and  Se(IV)  in  Se-rich  solutions.  Converse 
ly,  the  results  mean  that  the  boundary  betweei 
Se04(2-)  and  Se03(2-),  as  predicted  on  an  equilib- 
rium Eh-pH  diagram,  cannot  be  used  to  predict  th« 
Eh  that  would  be  found  in  Se-rich  water  at  a  giver 
pH.  Finally,  for  the  burgeoning  field  of  predictive 
computer  modeling,  the  results  indicate  that  pre- 
dictions of  the  aqueous  speciation  of  Se  and  the 
related  solubilities  of  Se-bearing  minerals  in  natural 
waters  will  be  misleading  if  a  platinum  measured 
Eh  is  used  as  input  to  an  equilibrium  geochemical 
model.  For  Se,  as  for  many  other  multivalent  ele- 
ments, predictions  concerning  aqueous  speciation 
cannot  be  based  on  a  measured  Eh  and  equilibrium 
geochemical  calculations.  Instead,  chemical  analy- 
ses must  be  used  to  measure  the  abundance  oi 
predominant  dissolved  species.  (Chonka-PTT) 
W90-11441 


SCREENING  OF  AQUATIC  SAMPLES  FOR 
VIBRIO  CHOLERAE  SEROTYPE  Ol  BY  A 
DOT-BLOT  METHOD  AND  A  LATEX  AGGLU- 
TINATION TEST. 

Osaka  City  Inst,  of  Public  Health  and  Environ- 
mental Sciences  (Japan).  Dept.  of  Epidemiology. 
Y.  Nishikawa,  A.  Hase,  E.  Ishii,  and  T.  Kishi. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  56,  No.  6,  p  1547-1550,  June  1990. 
1  fig,  2  tab,  18  ref. 

Descriptors:  'Analytical  methods,  'Bacterial  anal- 
ysis, 'Laboratory  methods,  'Pollutant  identifica- 
tion, 'Vibrio,  Immunoassay,  Latex  agglutination 
test,  Microbiological  studies. 

A  dot-blot,  enzyme-linked  immunosorbent  method 
and  a  latex  agglutination  test  were  studied  for  their 
abilities  to  detect  Vibrio  cholerae  serotype  Ol  in 
aquatic  samples  by  testing  artificially  contaminated 
water  as  well  as  samples  from  natural  potential 
sources.  Water  samples  were  preenriched  with  al- 
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saline  peptone  and  then  enriched  with  Monsur 
peptone  water.  For  the  dot-blot  test,  enriched  cul- 
tures of  organisms  in  a  small  portion  of  the  Monsur 
peptone  water  were  transferred  to  a  polyvinyli- 
iene  difluoride  membrane  with  a  microfiltration 
apparatus.  The  enzyme-linked  immunosorbent 
assay  was  performed  by  using  biotin-labeled  anti- 
bodies and  avidin-biotin-peroxidase  complex; 
brown  dots  developed  in  the  wells  that  contained 
serotype  Ol  vibrios.  Latex  agglutination  tests  were 
performed  by  mixing  1  drop  of  the  culture  in 
Monsur  with  1  drop  of  reagent  coated  with  mono- 
clonal antibody  specific  for  antigen  A.  The  sensi- 
tivities and  specificities  of  the  methods  were  com- 
pared with  those  of  the  colony-blot  method,  which 
identified  individual  colonies  of  V.  cholerae  Ol  in 
mixed  bacterial  cultures  on  isolation  media.  The 
results  indicate  that  the  dot-blot  method  is  as  sensi- 
tive as  the  colony-blot  method  and  is  useful  for 
screening  for  V.  cholerae  serotype  Ol  even  in 
specimens  that  are  heavily  contaminated  with  non- 
01  vibrios.  (Author's  abstract) 
W90-11518 


PETROLEUM-DERIVED  DISSOLVED  OR- 
GANIC COMPOUNDS  CONCENTRATED 
FROM  INSHORE  WATERS  IN  BERMUDA. 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Meeres- 
kunde.  ■ 

For  primary  bibliographic  entry  see  Field  5B. 
WTO- 11 549 

EXPERIMENTAL  AND  ENVIRONMENTAL 
INDUCTION  OF  CYTOCHROME  P450E  IN 
FISH  FROM  BERMUDA  WATERS. 

Woods  Hole  Oceanographic  Institution,  MA. 
Dept.  of  Biology. 

J.  J.  Stegeman,  K.  W.  Renton,  B.  R.  Woodin,  Y.  S. 
Zhang,  and  R.  F.  Addison. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  138,  No.  1,2,  p  49-67,  June  19, 
1990  4  fig,  5  tab,  34  ref.  NIH  Grant  No.  ES04220 
and  EPA  Grant  No.  CR  183155. 

Descriptors:  'Bermuda,  *Bioindicators,  •Cytoch- 
romes, *Fish  physiology,  *Marine  pollution,  ♦Or- 
ganic pollutants,  *Pollutant  identification,  Animal 
metabolism,  Enzymes,  Fate  of  pollutants,  Hydro- 
carbons, Laboratory  methods,  Marine  animals, 
Marine  environment,  Path  of  pollutants,  Polychlo- 
rinated  biphenyls. 

The  chemical  induction  of  liver  microsomal  cy- 
tochrome P450  in  fish  from  Bermuda  was  evaluat- 
ed.  Treatment   of  blue-striped    grunt   Haemulon 
sciurus  with  beta-naphthoflavone  (BNF),  an  aro- 
matic hydrocarbon-type  inducer  of  P450E,  result- 
ed in  a  strong  induction  of  total  P450,  ethoxyresor- 
ufin  O-deethylase  (EROD)  activity  and  the  im- 
munodetected  P450E  homologue,  at  doses  >    1 
mg/kg.  The  induction  peaked  at  ca.  3  days,  declin- 
ing progressively  after  that.  A  P450E  counterpart 
was  also  induced  by  BNF  in  squirrelfish  Holocen- 
trus  rufus.  Analysis  of  freshly  caught  blue-striped 
grunt,  squirrelfish  and  four  additional  fish  species 
from  sites  in  Hamilton  Harbor,  Castle  Harbor  and 
Ferry  Reach,  Bermuda,  revealed  appreciable  levels 
of  EROD  activity  and  P450E  in  most  of  these  fish. 
Two  species,  squirrelfish  and  tomtate  Haemulon 
aurolineatum,  had  unusually  high  levels  of  total 
microsomal  P450  (up  to  1.5  nmol/mg),  the  majori- 
ty of  which  was  not  P450E.  The  levels  of  both 
EROD  activity  and  P450E  homologue  in  some 
species,  notably  blue-striped  grunt,  French  grunt 
Haemulon  flavolineatum  and  sergeant  major  Abu- 
defduf  saxatilis,  were  significantly  higher  in  fish 
taken  at  sites  characterized  by  higher  levels  of 
sedimentary  hydrocarbons  and/or  polychlorinated 
biphenyls.  Association  of  EROD  or  P450E  content 
with   contaminant   residues   was   strongest   when 
comparison  was  with  the  PCB  content  in  the  bi- 
valve Area  zebra  from  the  sampling  sites,  one 
measure  of  bioavailable  PCB  content  in  the  envi- 
ronment. The  results  indicate  that  induction  of 
specific  P450E  by  environmental  chemicals  is  oc- 
curring in  many  fish  in  Bermuda  waters;  the  origin 
of  these  chemicals  is  not  known.  The  results  fur- 
ther support  the  utility  of  P450  induction  as  an 
indicator  of  chemical  contamination  in  aquatic  sys- 
tems. (Author's  abstract) 
W90- 11550 


METALLOTHIONEIN  AS  AN  INDICATOR  OF 
HEAVY-METAL  EXPOSURE  IN  TWO  SUB- 
TROPICAL FISH  SPECIES. 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 
logy. 

C.  Hogstrand,  and  C.  Haux. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  138,  No.  1,2,  p  69-84,  June  19, 
1990.  9  fig,  3  tab,  36  ref. 

Descriptors:  'Bermuda,  *Bioindicators,  *Fish 
physiology,  ♦Heavy  metals,  'Marine  pollution, 
*Metallothioneins,  ♦Pollutant  identification, 
Animal  metabolism,  Cadmium,  Copper,  Fate  of 
pollutants,  Fish,  Laboratory  methods,  Liver, 
Marine  animals,  Marine  environment,  Path  of  pol- 
lutants, Subtropic  zone,  Trace  metals,  Zinc. 

Induction  of  metallothionein  (MT)  and  levels  of 
Cd,  Zn  and  Cu  in  liver  of  the  subtropical  fish  blue- 
striped  grunt  Haemulon  scilurus  were  studied  after 
Cd  injection.  Hepatic  levels  of  MT,  Zn  and  Cu 
were  also  analyzed  in  blue-striped  grunt  and  tom- 
tate H.  aurolineatum  caught  at  heavy-metal-pollut- 
ed areas  of  Hamilton  Harbor  and  Castle  Harbor, 
Bermuda,  respectively.  In  addition,  a  comparison 
of  the  hepatic  content  of  MT,  Cd,  Zn  and  Cu  were 
made   between   blue-striped    grunt,    tomtate    and 
squirrelfish  Holocentrus  rufus,  caught  at  unpollut- 
ed locations.  Hepatic  MT  was  assayed  by  a  ra- 
dioimmunoassay,   using   antiserum   raised   against 
MT  from  perch  Perca  fluviatilis  and  partially  puri- 
fied MT  from  blue-striped  grunt  as  standard.  He- 
patic MT  was  significantly  (P  <  0.001)  induced  in 
a  dose-dependent  manner  in  response  to  a  single 
i.p.  injection  of  CdC12.  The  doses  were  2200,  740, 
250,  82,  27  and  0  micrograms  Cd/kg  body  wt, 
respectively.    Significantly   elevated   hepatic   MT 
levels  (P  <  0.01)  were  found  2  days  after  injection 
of  2200  micrograms  CdAg  body  wt  and  maximum 
content  of  MT  in  liver  was  reached  after  6  days. 
MT  values  in  fish  6  days  after  treatment  were 
increased  five-fold  compared  to  the  control  group. 
Significantly  increased  MT  levels  (P  <  0.05)  were 
also  found  in  livers  of  blue-striped  grunt  and  tom- 
tate caught  at  contaminated  sites  compared  to  con- 
trol fish.  The  increased  MT  levels  were  in  good 
accordance  with  the  hepatic  Zn  and  Cu  levels  in 
these  fish.  The  levels  of  MT,  Cd,  Zn  and  Cu  in 
liver  from  blue-striped  grunt  and  tomtate,  caught 
at  clean  sites,  were  within  the  range  found  in  other 
fish  species,  such  as  rainbow  trout  Oncorhynchus 
mykiss  and  P.  fluviatilis.  Squirrelfish,  caught  at  an 
uncontaminated  site,  had  exceptionally  high  levels 
of  hepatic  MT,  Zn  and  Cu.  (Author's  abstract) 
W90-11551 


WATER  QUALITY  BIOASSAYS  IN  TWO  BER- 
MUDAN  HARBOURS  USING  THE  CILIATE 
EUPLOTES  VANNUS,  IN  RELATION  TO  TRI- 
BUTYLTIN  DISTRIBUTION. 

Plymouth  Marine  Lab.  (England). 

A.  R.  D.  Stebbing,  S.  Soria,  G.  R.  Burt,  and  J.  J. 

Geary.  ~-  .  j  c     i 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  138,  No.  1,2,  p  159-166,  June 
19,  1990.  3  fig,  1  tab,  18  ref. 

Descriptors:  'Bermuda,  ♦Bioassay,  'Marine  pollu- 
tion, 'Organotin  compounds,  'Pollutant  identifica- 
tion, 'Water  pollution  sources,  Fate  of  pollutants, 
Hydrocarbons,  Marine  environment,  Marine  sedi- 
ments, Oil,  Path  of  pollutants,  Protozoa,  Seawater, 
Sediment  chemistry,  Sediment  contamination,  Tox- 
icity, Tributyltin. 

Laboratory  cultures  of  the  ciliate  Euplotes  vannus 
were  used  to  bioassay  water  samples  taken  from 
the  sea  surface,  0.5  m  and  near  bottom  at  stations 
along  contamination  gradients  in  Castle  harbor  and 
Hamilton  Harbor  on  Bermuda.  Inhibition  of  popu- 
lation growth  rate  was  used  as  an  index  of  expo- 
sure to  toxic  contaminants.  Significant  differences 
in  growth  rates  from  near-bottom  water  samples 
taken  at  two  stations  in  Castle  Harbor  were  reflect- 
ed in  differing  sediment  concentrations  of  metals 
and  petroleum  hydrocarbons.  Bioassays  of  four 
Hamilton  Harbor  samples  indicated  significant  dif- 
ferences between  control  and  contaminated  sites 
when  results  from  all  three  depths  were  pooled. 
Highest  concentrations  of  tributyltin  (<=  307  ng 
TBT/L)    occurred    in    the    surface    microlayer, 


though  measurements  varied  widely  on  the  two 
sampling  occasions.  At  0.5  m,  concentrations  were 
much  less  variable  and  showed  a  steady  decline 
from  the  head  of  Hamilton  Harbor  (41  ng  TBT/L) 
seawards  to  the  control  site  (0.9  ng  TBT/L).  While 
these  concentrations  are  high  enough  to  be  toxic  to 
some  species,  it  is  known  from  experimental  work 
that  TBT  alone  could  not  have  accounted  for  the 
depression  of  ciliate  growth  rates  in  these  bioas- 
says. (Author's  abstract) 
W90-11556 

USE  OF  MOSSES  (HYLOCOMIUM  SPLEN- 
DENS  AND  PLEUROZIUM  SCHREBERI)  FOR 
ESTIMATING  ATMOSPHERIC  TRACE 
METAL  DEPOSITION. 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

H.  B.  Ross. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 

No.  1/2,  p  63-76,  1990.  3  fig,  6  tab,  16  ref. 

Descriptors:  'Bioaccumulation,  'Bioindicators, 
•Heavy  metals,  'Mosses,  'Pollutant  identification, 
♦Trace  metals,  Cadmium,  Chemical  analysis,  Chro- 
mium, Copper,  Fate  of  pollutants,  Iron,  Laborato- 
ry methods,  Lead,  Manganese,  Nickel,  Path  of 
pollutants,  Sweden,  Vanadium,  Zinc. 

Concentrations  of  trace  metals  in  mosses  Hyloco- 
mium  splendens  (Hs)  and  Pleurozium  schreben 
(Ps)  are  compared  along  with  wet  deposition  at  8 
sites  in  Sweden.  Cd,  Mn,  Zn  and  Cr  concentrations 
were  similar  in  both  mosses,  while  Cu,  Fe,  Pb,  Ni 
and  V  levels  were  14  to  24%  higher  in  Hs  than  in 
Ps.  Comparison  to  wet  deposition  estimates  indi- 
cates that  concentrations  in  mosses  are  also  influ- 
enced by  other  factors  than  the  adsorption  of  pre- 
cipitation. No  correlation  was  observed  between 
the  wet  deposition  of  Mn,  Cr  and  Ni  and  moss 
concentrations.  (Author's  abstract) 
W90-11576 


ELECTRODE  PH  ERROR,  SEASONAL  EPI- 
LIMNETIC  PC02,  AND  THE  RECENT  ACIDI- 
FICATION OF  THE  MAINE  LAKES. 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

R.  E.  Stauffer. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 
No.  1/2,  p  123-148,  1990.  7  fig,  7  tab,  43  ref. 
OWRT  Grant  No.  5-6-44942. 

Descriptors:  'Acid  lakes,  'Acid  rain,  'Electrodes, 
'Hydrogen  ion  concentration,  'Laboratory  meth- 
ods, 'Lake  acidification,  ♦Maine,  ♦Pollutant  identi- 
fication, ♦Water  analysis,  Chemical  analysis,  Col- 
orimetry,  Data  quality  control,  Experimental  data. 

Based  on  laboratory  experiments  involving  stand- 
ard pH  protocols,  on  statistical  analysis  of  data 
from  the  Eastern  Lake  survey,  and  on  independent 
field  evidence  (1985-86),  recent  (post  1975)  electro- 
metric  pH  measurements  for  Maine  lakes  were 
reevaluated  for  accuracy.  A  standard  pH  protocol 
used  in  Maine  up  until  September  1985  can  intro- 
duce bias  of  -0.3  to  -0.4  pH  units  for  representative 
epilimnetic  samples,  with  low  C02  concentrations 
(near  atmospheric  equilibrium).  The  bias  arises  out 
of  the  very  long  electrode  equilibration  times  for 
such  samples.  A  new  protocol  using  these  same 
Ross  combination  electrodes  provides  pH  estimates 
accurate  within  0.03  pH  units  for  a  wide  range  of 
northeastern  environmental  samples,  and  independ- 
ent of  sample  dissolved  oxygen  content  and  con- 
ductance. The  new  pH  measurements,  when  paired 
with  the  earliest  colorimetric  measurements  from 
the  same  Maine  lakes,  indicate  that  epilimnetic 
pH's  may  have  increased  significantly  (by  0.1  to 
0.2  units)  since  the  pioneering  lake  surveys  of  G.  P. 
Cooper  (1938-44).  Earlier,  often-cited,  reports  doc- 
umenting historical  pH  reductions  in  Maine  lakes 
are  apparently  vitiated  by  analytical  error  in  many 
modern  electrode  pH  measurements.  The  error 
also  affects  the  calibration  of  paleo-ecological 
models  of  recent  lake  acidification  in  New  Eng- 
land. (Author's  abstract) 
W90-11579 
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INTERACTING  EFFECTS  OF  PH  ACCLIMA- 
TION, PH,  AND  HEAVY  METALS  ON  ACUTE 
AND  CHRONIC  TOXICITY  TO  CERIODAPH- 
NIA  DUBIA  (CLADOCERA). 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

For  primary  bibliographic  entry  see  Field  5C. 
W90-11597 


SEASONAL  CHANGES  IN  WHOLE  BRAIN 
AMINE  LEVELS  OF  WHITE  SUCKER  EX- 
POSED TO  ELEVATED  LEVELS  OF  COPPER 
AND  ZINC. 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
K.  R.  Munkittrick,  R.  J.  Martin,  and  D.  G.  Dixon. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  68, 
No.  5,  p  869-873,  May  1990.  4  tab,  19  ref. 

Descriptors:  'Biochemistry,  *Bioindicators, 
•Copper,  *Fish  physiology,  *Sucker,  *Water  pol- 
lution effects,  'Zinc,  Amines,  Animal  tissues,  Bio- 
assay,  Brain,  Heavy  metals,  Path  of  pollutants, 
Seasonal  variation,  Sublethal  effects,  Tissue  analy- 


This  study  was  undertaken  to  examine  the  poten- 
tial use  of  biogenic  amine  neurotransmitters  as 
biochemical  indicators  of  mixed  metal  impacts  on 
white  sucker.  Levels  of  dopamine,  serotonin,  and 
noradrenalin  were  measured  in  whole  brains  col- 
lected from  white  sucker  (Catostomus  commer- 
soni)  exposed  to  increased  waterborne  levels  of 
copper  and  zinc  associated  with  mining  wastes. 
Few  differences  were  detected  between  sites,  and 
these  findings  are  consistent  with  previous  studies 
that  failed  to  indicate  chronic,  direct  effects  of  the 
metals  on  the  white  sucker  populations.  Levels  of 
dopamine  and  serotonin  were  higher  during  post- 
spawning  periods  than  during  prespawning  or 
spawning.  Noradrenalin  levels  showed  parallel 
trends,  although  the  differences  were  not  signifi- 
cant owing  to  higher  variability.  Serotonin  levels 
showed  significant  circadian  variation  at  both  sites, 
especially  during  the  spawning  season.  Dopamine 
levels  also  showed  circadian  fluctuations,  but  only 
in  females  at  one  site.  The  samples  suggest  that  fish 
collected  from  the  Manitouwadge  Lake  site  in 
Canada  are  not  suffering  from  acute  stress  associat- 
ed with  their  exposure  to  elevated  levels  of  metals. 
The  results  are  discussed  in  relation  to  the  potential 
use  of  whole  brain  amine  levels  as  indicators  of 
contaminant  impact.  (Author's  abstract) 
W90- 11607 


STUDY  OF  SOME  ORGANOPHOSPHOROUS 
COMPOUNDS  AS  EXTRACTANTS  FOR 
METAL  MONITORING  IN  MUNICIPAL 
WASTEWATER. 

Universidad   Politecnica   de   Cataluna,    Barcelona 

(Spain).  Dept.  of  Chemical  Engineering. 

For  primary  bibliographic   entry   see  Field   5D. 
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DISSOLVED  OXYGEN  AND  METHANE  IN 
WATER  BY  A  GC  HEADSPACE  EQUILIBRA- 
TION TECHNIQUE. 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

D.  H.  Kampbell,  J.  T.  Wilson,  and  S.  A. 

Vandegrift. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  36,  No.  4,  p  249-257, 

1989.  4  fig,  3  tab,  10  ref. 

Descriptors:  'Analytical  methods,  *Aquifer  test- 
ing, 'Chemical  analysis,  'Dissolved  oxygen, 
•Groundwater  pollution,  'Methane,  'Pollutant 
identification,  'Water  analysis,  Equilibrium,  Fuel, 
Gas  chromatography,  Groundwater  quality,  Hy- 
drocarbons. 

The  concentration  of  dissolved  oxygen,  methane 
and  aromatic  hydrocarbons  are  important  in  evalu- 
ating biological  activity  with  aquifers  contaminat- 
ed by  petroleum  fuels.  Analytical  methods  are 
available  for  all  three  parameters,  but  each  requires 
tedious  separate  sampling  and  analysis  protocol.  In 
this  study,  an  analytical  procedure  is  described  for 
the  determination  of  dissolved  oxygen  and  meth- 
ane in  groundwater  samples.  The  method  consists 


of  generating  a  helium  gas  headspace  in  a  water 
filled  bottle,  shaking  the  sample  bottles  on  a  rotary 
shaker  to  allow  gases  to  equilibrate  between  the 
liquid  and  gas  phases,  and  analyzing  the  headspace 
by  gas  chromatography.  Other  permanent  gases 
such  as  nitrogen,  and  volatile  aliphatic  hydrocar- 
bons such  as  ethane,  propane,  and  butane  could 
also  be  analyzed,  also  with  aromatic  hydrocarbon 
analyses.  The  detection  limit  for  oxygen  was  0.1 
mg/L  and  0.002  mg/L  for  methane.  Good  agree- 
ment was  shown  between  Winkler  titration  and  the 
GC-Headspace  Equilibration  Technique  for 
oxygen  analyses  by  a  linear  regression  coefficient, 
R  squared  =  0.998.  Oxygen  was  greatly  depleted 
in  some  field  samples  when  they  were  stored  for  30 
days  at  4  C  without  hydrochloric  acid  preserva- 
tion. (VerNooy-PTT) 
W90-11610 


ACCURATE  DETERMINATION  OF  CD113M 
IN  ENVIRONMENTAL  SAMPLES. 

Savannah  River  Lab.,  Aiken,  SC. 

D.  L.  Dunn,  and  T.  Tisue. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  37,  No.  1,  p  19-27,  1990. 

3  fig,  1  tab,  13  ref. 

Descriptors:  'Analytical  techniques,  'Cadmium  ra- 
dioisotopes, 'Chemical  analysis,  'Isotopic  tracers, 
'Pollutant  identification,  'Radioactive  tracers, 
'Water  analysis,  Cadmium,  Great  Lakes,  Heavy 
metals,  Precision,  Sediment  analysis. 

1 1 3  m-Cd  entered  the  environment  during  testing 
of  thermonuclear  weapons  in  the  atmosphere.  It 
has  been  detected  in  water  and  sediments  of  the 
Laurentian  Great  Lakes,  and  in  marine  biota  both 
near  to  and  remote  from  the  test  sites.  The  isotope 
has  potential  as  a  biogeochemical  tracer  for  natural 
cadmium  (Cd),  provided  it  can  be  determined  ac- 
curately. Because  113m-Cd  decays  by  emission  of 
low  energy  beta(-)  particles,  and  because  its  con- 
centration in  environmental  samples  is  extremely 
low,  earlier  reports  of  113m-Cd  were  based  on 
chemical  inference  alone.  It  has  now  been  demon- 
strated conclusively  that  113m-Cd  may  be  deter- 
mined accurately  at  levels  on  the  order  of  100 
microBq/L  in  water  and  1  mBq/g  in  sediments. 
Evidence  consists  of  reverse  tracer  analysis  in  two 
different  systems,  and  modified  Feather  analysis 
using  graded  aluminum  absorbers.  Dithiolate  com- 
plexes of  Cd  were  partitioned  between  chloroform 
and  water,  and  between  pH  6.3  buffer  and  ion 
exchange  resin.  In  both  systems,  phase  distribution 
of  the  radio-cadmium  was  statistically  indistin- 
guishable from  that  of  added  stable  Cd  tracer.  In 
Al  absorbers,  the  range-log  countrate  curve  for 
suspected  113m-Cd  isolates  yielded  E  sub  max  for 
the  beta(-)  particles  of  0.66  (  +  /-0.07)  MeV,  com- 
pared to  the  accepted  value  of  0.59  MeV.  (Au- 
thor's abstract) 
W90-11611 


APPLICATIONS  OF  ON-LINE  PRECOLUMN 
TECHNOLOGY  TO  WATER  QUALITY  CON- 
TROL. 

Ecole  Superieure  de  Physique  et  de  Chimie  Indus- 

trielles,  Paris  (France).  Lab.  de  Chimie  Analytique. 

P.  Subra,  M.  C.  Hennion,  R.  Rosset,  and  R.  W. 

Frei. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  37,  No.  1,  p  45-62,  1990. 

7  fig,  3  tab,  18  ref. 

Descriptors:  'Analytical  methods,  'Chemical  anal- 
ysis, 'Sample  preparation,  'Water  analysis,  'Water 
quality  control,  'Water  treatment,  Adsorption, 
Drinking  water,  Herbicides,  Pollutant  identifica- 
tion, Precolumns,  Rivers. 

On-line  precolumn  technology  was  applied  to  the 
analysis  of  organics  in  water  samples  with  relative- 
ly low  organic  contamination  (e.g.  drinking  water 
and  certain  surface  waters).  Two  precolumns  in 
series,  one  packed  with  a  bonded  CI 8  silica  and  the 
other  with  the  polymer-based  PRP-1  were  used  for 
the  organic  concentration,  and  it  was  shown  that  a 
range  of  organics  of  medium  to  low  polarity  can  be 
determined  from  sample  volumes  up  to  500  mL. 
With  such  a  volume  and  depending  on  the  break- 
through  volume   values   measured   with   the  two 


adsorbents,  very  apolar  compounds  were  extracted 
by  the  CI 8  precolumn  alone,  whereas  the  moder- 
ately and  relatively  polar  compounds  were  recov- 
ered from  both  C18  and  PRP-1  precolumns. 
Hence,  the  ratio  of  amounts  preconcentrated  on 
CI 8  and  on  PRP-1  precolumns  and  the  variations 
of  this  ratio  with  the  sample  volume  are  useful 
information  for  identification  of  solutes.  In  com- 
plex mixtures,  simple  identification  of  a  solute  by 
its  retention  time  during  the  analytical  gradient 
was  not  sufficient  and  needed  confirmation.  In 
addition,  three  detection  modes  (ultraviolet  absor- 
bance,  fluorescence  and  electrochemistry)  were 
carried  out  after  the  CI 8  analytical  column,  and 
comparisons  of  the  chromatograms  from  each  de- 
tector could  also  confirm  a  possible  identification. 
Applications  to  the  research  of  moderately  polar 
pollutants  at  the  ppb  level  in  drinking  water  and 
relatively  polar  herbicides  in  river  water  were 
demonstrated.  In  the  analysis  of  drinking  water, 
some  phenol  and  aniline  derivatives  were  detected 
at  the  ppb  level,  but  selectivity  toward  nonpolar 
and  more  polar  compounds  did  not  appear.  Spiking 
of  mineral  water  stored  in  a  plastic  bottle  allowed 
identification  of  diethyl  and  dibutyl  phthalate  at  3 
ppb.  Analysis  of  water  from  the  Yerres  River 
revealed  that  six  herbicides  could  be  determined 
by  their  retention  times,  but  the  authors  were  sure 
that  four  of  them  were  not  preset  in  the  sample.  It 
is  important  to  obtain  complementary  information 
for  identification.  (Author's  abstract) 
W90-11612 


COMPARATIVE  STUDY  ABOUT  CD,  CR,  FE 
AND  MN  DETERMINATION  IN  NATURAL 
AND  WASTEWATER  BY  AA  AND  DCP  TECH- 
NIQUES. 

Instituto  Geologico  y  Minero  de  Espana,  Madrid 

(Spain). 

P.  Alarcon,  E.  Alonso,  Y.  Benito,  P.  De  la  Fuente, 

and  A.  Vergara. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  37,  No.  2,  p  75-82,  1990. 

4  fig,  6  tab,  8  ref. 

Descriptors:  'Analytical  techniques,  'Atomic  ab- 
sorption spectroscopy,  'Emission  spectroscopy, 
'Heavy  metals,  'Pollutant  identification, 
'Wastewater  analysis,  'Water  analysis,  Cadmium, 
Chemical  analysis,  Chromium,  Comparison  studies, 
Groundwater,  Industrial  wastewater,  Iron,  Manga- 
nese, Natural  waters. 

In  the  last  few  years,  pollution  of  continental  and 
marine  water  has  gained  more  attention,  and 
modern  analytical  techniques  have  shown  the  gen- 
eral environmental  distribution  of  heavy  metals.  In 
this  study,  cadmium  (Cd),  chromium  (Cr),  iron 
(Fe)  and  manganese  (Mn)  were  analyzed  by  DCP 
(direct  current  plasma)  spectrophotometry  and 
GFAAS  (graphite  furnace  atomic  absorption  spec- 
trophotometry) in  natural  and  wastewater  spiked 
samples.  A  statistical  study  was  run  to  prove  that 
both  techniques  reach  comparable  results  in  the 
intervals  of  5  to  50  micrograms/L  for  Cd,  10  to 
100  micrograms/L  for  Cr,  50  to  500  micrograms/L 
for  Fe,  and  10  to  100  micrograms/L  for  Mn.  With 
all  the  elements,  the  DCP  method  reached  the 
maximum  Spanish  allowable  limits.  Under 
GFAAS  experimental  conditions  there  were  trou- 
bles associated  with  signal  saturation,  proving  this 
method's  greater  sensitivity.  According  to  the 
amount  and  kind  of  samples  that  are  analyzed  in 
the  IGME  (Instituto  Geologico  y  Minero  de 
Espana)  laboratories  it  can  be  deduced  that  since 
DCP  is  a  simultaneous  technique,  more  sample 
throughput  is  achieved  in  the  mentioned  intervals. 
(Vernooy-PTT) 
W90-11614 


DETERMINATION  OF  LEAD  WITH  A 
CARBON  PASTE  ELECTRODE  MODIFIED 
WITH  A  CHELATING  RESIN  IN  RAINWATER 
AND  HUMAN  URINE. 

Universidad  Autonoma  de  Madrid  (Spain).  Dept. 
de  Quimica. 

M.  T.  Sevilla  Escribano,  J.  Rodriguez  Procopio,  J. 
M.  Pinilla  Macias,  and  L.  Hernandez  Hernandez. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.   37,  No.  2,  p   107-115, 
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1990.  5  fig,  2  tab,  24  ref.  DGIC  and  T  Project 
PA86-0367. 

Descriptors:  'Analytical  techniques,  'Electrodes, 
•Lead,  *Pollutant  identification,  *Rain,  'Urine, 
•Water  analysis,  Carbon,  Chemical  analysis,  Data 
acquisition,  Heavy  metals,  Resins. 

Determination  of  lead  (Pb)  concentrations  at  very 
low  levels  in  complex  matrices  requires  the  use  of 
fast,  sensitive  and  selective  methods,  such  as  those 
using  chemical  modified  electrodes  (CME).  A 
method  is  described  for  the  determination  of  lead 
using  a  carbon  paste  electrode  modified  with 
Dowex  A-l  chelating  ion-exchanger  resin  and 
cyclic  voltammetry  for  the  electrochemical  meas- 
urement. The  best  conditions  for  preconcentration 
were  found  to  be  open  circuit  for  10  minutes  in 
ammonium  acetate,  at  pH  5.  Optimal  parameters 
for  the  stripping  measurements  were  a  hydrochlo- 
ric acid  0.1  molar  solution  as  supporting  electro- 
lyte, a  delay  time  of  48  seconds  at  -1.0  versus 
saturated  calomel  electrode  (S.C.E.)  and  a  scan 
rate  of  150  milli volts/second.  The  precision,  ex- 
pressed as  relative  standard  deviation,  was  3.2% 
for  a  100  ng/mL  concentration  level  and  7.3%  for 
a  10  ng/mL  one.  The  method  was  used  for  deter- 
mination of  lead  in  rainwater  and  human  urine. 
Results  obtained  for  water  samples  from  urban 
Madrid  in  were  very  close  agreement  with  those  of 
the  anodic  stripping  voltammetric  method  and  fla- 
meless  atomic  absorption  spectroscopy.  For  the 
urine  testing,  results  were  also  in  close  agreement 
with  these  methods.  (Vernooy-PTT) 
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DPP  DETERMINATION  OF  TRACE  LEVEL  OF 
AS(DD  AND  TOTAL  INORGANIC  ARSENIC  IN 
DRINKING  WATERS. 

Valencia  Univ.  (Spain).  Dept.  of  Food  Chemistry. 
M.  J.  Arce,  R.  Barbera,  and  R.  Farre. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  37,  No.  2,  p   125-137, 
1990.  4  fig,  2  tab,  14  ref. 

Descriptors:  *Arsenic,  'Chemical  analysis,  ♦Drink- 
ing water,  *Polarographic  analysis,  'Pollutant 
identification,  'Trace  levels,  'Water  analysis, 
'Water  treatment,  Analytical  methods,  Data  acqui- 
sition, Heavy  metals,  Laboratory  methods,  Preci- 
sion, Resins. 

The  objective  of  this  study  was  to  develop  a 
method  for  determining  arsenic(III)  (As(III)),  total 
arsenic,  and  As(V)  in  drinking  waters,  as  a  first 
step  in  a  series  of  studies  dealing  with  arsenic 
determination  in  more  complex  materials  like 
wastewaters,  soils,  foods,  and  beverages.  The 
method  described  uses  differential  pulse  polarogra- 
phy  (DPP)  for  the  determination  and  speciation  of 
As(III),  As(V)  and  total  inorganic  arsenic  in  drink- 
ing water.  As(III)  was  determined  directly  and 
total  inorganic  arsenic  was  measured  after  reduc- 
tion of  electroinactive  As(V);  As(V)  was  evaluated 
by  difference.  The  method  involves  the  removal  of 
interfering  ions  by  anion  exchange  with  Amberlite 
IRA-400  and  reduction  of  As(V)  to  As(III)  with  a 
boiling  solution  of  sodium  bisulfite  (NaHS03).  The 
efficiency  of  both  procedures  is  evaluated;  for  re- 
duction of  As(V)  to  As(III)  it  is  over  95%.  Oper- 
ational and  analytical  conditions  were  optimized  in 
order  to  allow  detection  of  low  arsenic  levels.  The 
detection  limit  was  8.16  ng/mL  and  quantitation 
limit  was  9.88  ng/mL.  These  values  and  the  preci- 
sion of  the  described  procedure  prove  the  useful- 
ness of  the  method.  Application  of  this  method  to 
samples  of  natural  waters  showed  that  the  DPP 
method  is  easy  to  use,  fast,  sensitive,  and,  because 
of  the  elimination  of  main  interferences,  reliable. 
(Vernooy-PTT) 
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SOIL  AND  GROUNDWATER  CONTAMINA- 
TION BY  LOW  BOILING  CHLORINATED  HY- 
DROCARBONS IN  BERLIN:  FORMATION  OF 
METABOLITES  AND  THEIR  ANALYTICAL 
DETERMINATION. 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5B. 
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ENZYMATIC  STOPPED-FLOW  DETERMINA- 
TION OF  CARBOFURAN  RESIDUES  AT  THE 
NANOMOLAR  LEVEL  IN  ENVIRONMENTAL 
WATERS. 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

M.  C.  Quintero,  M.  Silva,  and  D.  Perez-Bendito. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.   39,  No.   3,  p  239-243, 
1990.  1  fig,  2  tab,  10  ref.  CICYT  Project  PB87- 
0821. 

Descriptors:  'Acetylcholinesterase,  'Analytical 
methods,  'Carbofuran,  'Enzymes,  'Insecticides, 
•Laboratory  methods,  'Pesticide  residues,  'Pollut- 
ant identification,  Chemical  analysis,  Data  acquisi- 
tion, Organophosphorus  pesticides,  Trace  levels. 

Carbofuran  is  a  broad  spectrum  insecticide  that  is 
widely  used  on  a  variety  of  crops,  and  is  highly 
toxic  to  both  aquatic  animals.  In  this  study,  a 
method  for  the  direct  determination  of  carbofuran 
residues  in  environmental  (river  and  swamp)  and 
tap  water  was  developed.  The  method  is  based  on 
the  enzymatic  inhibition  of  acetylcholinesterase  by 
the  pesticide  using  DTNB  (5,5'-dithiobis(2-nitro- 
benzoic)  acid)  as  chromogenic  reagent  and  using  a 
stopped-flow  technique.  Carbofuran  was  deter- 
mined in  sample  waters  containing  between  1.0  and 
6.0  ng/mL  of  the  pesticide  with  an  average  recov- 
ery of  99.7%  and  a  relative  standard  deviation  of 
1.9%.  There  were  no  significant  differences  in  the 
recoveries  for  the  different  types  of  water  or  be- 
tween the  different  levels  of  spiking.  Organophos- 
phorus and  chlorinated  pesticides  in  1000-fold 
excess  do  not  interfere,  while  carbaryl,  propoxur 
and  paraoxon  can  be  tolerated  in  8,  4,  and  1-fold 
excesses,  respectively.  (Author's  abstract) 
W90- 11624 


EVALUATION  OF  HIGH  PERFORMANCE 
LIQUID  CHROMATOGRAPHY-UV  FOR  THE 
MULTI-RESIDUE  ANALYSIS  OF  ORGANO- 
PHOSPHORUS PESTICIDES  IN  ENVIRON- 
MENTAL WATER. 

Moncton  Univ.  (New  Brunswick).  Dept.  of  Chem- 
istry. 

V.  N.  Mallet,  M.  Duguay,  M.  Bernier,  and  N. 
Trottier. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  39,  No.  3,  p  271-279, 
1990.  1  fig,  5  tab,  8  ref. 

Descriptors:  'Chemical  analysis,  'High  perform- 
ance liquid  chromatography,  'Organophosphorus 
pesticides,  'Pesticide  residues,  'Pollutant  identifi- 
cation, 'Water  analysis,  Analytical  methods,  Labo- 
ratory methods,  Performance  evaluation,  Repro- 
ducibility. 

In  this  study,  isocratic  high  performance  liquid 
chromatography  in  the  reversed-phase  mode  (RP-8 
or  RP-18  column)  with  UV-detection  (254  nm), 
was  evaluated  for  the  analysis,  directly  or  after 
extraction,  of  organophosphorus  pesticides  in  envi- 
ronmental water.  Fifteen  pesticides  were  studied: 
I)  azinphosmethyl,  fensulfothion,  parathion- 
methyl,  fenitrothion,  dicapthon,  coumaphos,  dia- 
zinon,  temephos;  and  II)  cruphomate,  fenchlor- 
phos,  fenthion,  fonofos,  gophacide,  phosmet  and 
zytron.  Good  resolution  was  obtained  for  the  eight 
in  the  first  group  by  direct  analysis  of  a  multi- 
residue  water  sample.  Reproducibility  in  terms  of 
retention  times  was  found  to  be  very  good.  Linear 
calibration  curves  were  obtained  down  to  0.5  ng/ 
microliter  (3  ng  injected)  with  a  coefficient  of 
variation  near  10%.  The  limit  of  quantitation  for 
direct  analysis  was  found  to  be  0.5  mg/L  (3  ng)  in 
water.  However,  by  extraction  with  methylene 
chloride  or  ethyl  acetate  and  concentration  of  the 
extract,  some  of  the  pesticides  would  be  deter- 
mined at  0.5  micrograms/L  (ppb)  in  water.  (Au- 
thor's abstract) 
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BROAD  SPECTRUM  ANALYSIS  OF  IONIC 
AND  NON-IONIC  ORGANIC  CONTAMI- 
NANTS IN  URBAN  WASTEWATERS  AND 
COASTAL  RECEIVING  AQUATIC  SYSTEMS. 

Instituto  de  Quimica  Bio-Organica,  Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 


M.  Vallis,  J.  M.  Bayona,  and  J.  Albaiges. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.   39,  No.  4,  p  329-348, 
1990.   7  fig,  2  tab,   30  ref.  European  Economic 
Community  EROS  2000  Project. 

Descriptors:  'Analytical  methods,  'Chemical  anal- 
ysis, 'Coastal  waters,  'Municipal  wastewater, 
♦Pollutant  identification,  'Wastewater  pollution, 
•Water  analysis,  Data  acquisition,  Gas  chromatog- 
raphy, Hydrocarbons,  Indicators,  Mediterranean 
Sea,  Sediment  analysis,  Surfactants. 

Results  are  given  on  the  extraction,  fractionation 
and  chemical  characterization  of  organic  extracts 
of  urban  wastewaters,  coastal  receiving  waters  and 
sediments,  based  on  samples  collected  in  the  north- 
western Mediterranean.  Special  emphasis  is  given 
to  ionic  and  non-ionic  contaminants  that  can  be 
used  as  markers  of  urban  wastewater  in  the  aquatic 
environment,  such  as  petroleum  hydrocarbons  and 
domestic  surfactants  and  related  products.  A  com- 
prehensive analytical  protocol  for  the  qualitative 
and  quantitative  assessment  of  these  contaminants 
is  outlined.  Liquid-liquid  extraction  (LLE)  and  ad- 
sorption onto  polymers  (polyurethane  foam)  or 
macroreticular  resins  (Amberlite,  XAD-2)  for  the 
extraction  of  a  wide  variety  of  dissolved  contami- 
nants are  evaluated.  Organic  extracts  are  resolved 
into  fractions  of  increasing  polarity  by  a  combina- 
tion of  silica-alumina  adsorption  and  gel  perme- 
ation chromatography.  High  resolution  gas  chro- 
matography-mass  spectrometry  (HRGC-MS)  anal- 
ysis of  these  fractions,  using  different  ionization 
techniques,  i.e.  electron  impact  (EI)  positive 
(PICI)  and  negative  ionic  chemical  (NICI)  ioniza- 
tion, and  the  direct  use  of  FAB-MS  (fast  atom 
bombardment-MS)  on  the  original  extracts  enabled 
the  identification  of  a  broad  spectrum  of  anthropo- 
genic compounds  (290)  in  the  different  aquatic 
compartments.  The  decoupling  of  these  contami- 
nants between  the  water-dissolved  and  particulate 
phases  is  discussed.  (Author's  abstract) 
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EXTRACnON-SPECTROPHOTOMETRIC  DE- 
TERMINATION OF  ARSENIC  IN  ENVIRON- 
MENTAL SAMPLES  WITH  IODIDE  AND  AMI- 
DINES. 

Ravishankar  Univ.,  Raipur  (India).  Dept.  of  Chem- 
istry 

M.  K.  Deb,  C.  Agarwal,  K.  S.  Patel,  and  R.  K. 
Mishra. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  39,  No.  4,  p  417-419, 
1990.  2  tab,  4  ref. 

Descriptors:  *Arsenic,  *Chemical  analysis, 
•Iodine,  *Laboratory  methods,  *Pollutant  identifi- 
cation, *Spectrometry,  *Water  analysis,  Amidines, 
Analytical  techniques,  Data  acquisition,  Heavy 
metals,  Industrial  wastewater,  Performance  evalua- 
tion, Trace  levels. 

A  simple  and  rapid  method  for  the  spectrophoto- 
metric  determination  of  traces  of  total  arsenic  (As) 
present  in  industrial  wastewaters  is  described, 
based  on  the  reaction  of  As(III)  with  iodine  ion  (I(- 
))  in  5  to  6  molar  hydrochloric  acid,  and  extraction 
of  the  iodo-arsenite  complex  formed  into  chloro- 
form with  amidines.  The  molar  absorptivity  of 
AsI4(-)  with  1 1  different  amidines  is  in  the  range  of 
3900  to  7900  L/mole/cm  at  lambda  sub  max  =  380 
to  395  nm.  The  simplest  compound,  N,N'-diphen- 
ylbenzamidine  (DPBA)  has  been  chosen  for  fur- 
ther studies.  The  limit  of  detection  with  DPBA  is 
0. 1  micrograms  As/mL.  The  effects  of  diverse  ions 
on  the  determination  of  0.1  mg  of  arsenic  were 
studied.  Most  anions  and  cations  tested  did  not 
interfere,  especially  because  some  metal  ions  are 
masked  by  the  iodide  added  in  large  excess.  The 
method  has  been  shown  to  be  highly  selective. 
(Author's  abstract) 
W90- 11627 


RADIOCAESIUM  AND  PLUTONIUM  CON- 
CENTRATIONS IN  MYTILUS  EDULIS  (L.) 
AND  POTENTIAL  DOSE  IMPLICATIONS  FOR 
IRISH  CRITICAL  GROUPS. 

Department  of  Fisheries  and  Forestry,  Castlek- 
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nock  (Ireland).  Fisheries  Research  Centre. 

M.  Crowley,  P.  I.  Mitchell,  J.  O'Grady,  J.  Vives, 

and  J.  A.  Sanchez-Cabeza. 

Ocean  &  Shoreline  Management  OSMAE6,  Vol. 

13,  No.  2,  p  149-161,   1990.   1  fig,  4  tab,  22  ref. 

Descriptors:  'Bioindicators,  'Mussels,  •Radioac- 
tive wastes,  *Water  pollution  sources,  Estuaries, 
Fallout,  Ireland,  Plutonium,  Radioisotopes. 

Mussels  are  ideal  organisms  for  monitoring  radio- 
active pollution  of  the  marine  environment  because 
they  are  sedentary  epibenthic  filter-feeders.  Their 
ability  to  retain  particulates  down  to  approximate- 
ly 1-2  micrometers,  together  with  their  wide  distri- 
bution and  abundance  in  all  seasons,  has  made 
them  the  preferred  biological  indicator  of  radionu- 
clides adsorbed  onto  fine  particulate  matter.  Con- 
centrations of  radiocaesium  and  plutonium  were 
determined  in  Mytilus  edilus  collected  in  August 
1988  from  eleven  estuaries  strategically  distributed 
around  the  Irish  coast.  A  comparison  with  the 
corresponding  levels  observed  in  the  same  species 
in  Galician  Rias  indicated  that,  with  the  exception 
of  the  northeast  and  east  coasts,  Irish  levels  were 
virtually  indistinguishable  from  those  attributable 
to  global  fallout.  Furthermore,  in  both  cases,  the 
dosimetric  implications  for  the  critical  group  of 
Irish  shellfish  eaters  have  been  conservatively  esti- 
mated to  be  less  than  1%  of  the  International 
Commission  for  Radiological  Protection's  recom- 
mended principal  dose  limit  for  the  public.  As  far 
as  shellfish  consumption  is  concerned,  plutonium  is 
now  relatively  more  important  than  radiocaesium. 
(Author's  abstract) 
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CONTROLLING  CHEMICAL  AND  BIOLOGI- 
CAL WATER  POLLUTION  BY  QUANTITA- 
TIVE BIOASSAYING. 

Ail-Union  Centre  for  Surface  and  Vacuum  Re- 
search, Moscow  (USSR). 
K.  V.  Genjatulin. 

Water  Research  WATRAG,  Vol.  24,  No.  5,  p  539- 
549,  May  1990.  9  fig,  1  tab,  43  ref. 

Descriptors:  'Bioassay,  'Bioindicators,  'Pollutant 
identification,  'Water  pollution  effects,  Bacteria, 
Detergents,  Escherichia  coli,  Heavy  metals,  Petro- 
leum products,  Viruses. 

Research  has  shown  that  different  pollutants  in 
water  cause  changes  in  microflora.  Different  spe- 
cies of  microorganisms  show  relative  resistances  to 
individual  or  combinations  of  chemicals.  Bioassay 
of  chemical  pollutants  in  water  on  the  basis  of 
microorganism  response  helps  find  particular 
microorganisms  indicative  of  chemically  polluted 
conditions.  A  mathematical  method  has  been  de- 
veloped to  test  culture  response  to  a  number  of 
chemical  water  pollutants,  especially  in  a  desired 
range  of  concentrations.  Cultures  of  microorga- 
nisms and  intestinal  viruses  were  exposed  to  heavy 
metal  salts,  petroleum,  and  detergents.  More  than 
300  regression  equations  were  produced  simulating 
test  object  response  to  the  ranges  of  different 
chemicals  studied,  and  emphasized  significant  ef- 
fects of  the  factors  considered  (chemical  concen- 
tration, water  characteristics,  test  culture  number). 
The  results  showed  that  bacteria  and  phages  are 
linearly  dependent  upon  the  chemical  substance 
factor,  but  this  is  not  true  of  the  viruses.  Increased 
heavy  metal  salt  decreased  the  parameter  of  length 
of  survival.  It  was  concluded  that  phages  and 
Escherichia  coli  satisfy  the  requirements  for  good 
heavy  metal  salt  indicators  in  the  concentration 
range  of  0-0.5  LCA.  Phages  could  successfully  be 
used  as  indicators  for  enteral  viruses  under  oil 
pollution  conditions  at  concentrations  within  the 
range  of  0-60  LCA.  Phages  could  also  be  used  as 
an  indicator  organism  for  enteral  viruses  except  at 
very  high  detergent  concentrations.  The  mathe- 
matical technique  developed  showed  possibilities 
in  research  on  biological  as  well  as  chemical  fac- 
tors of  water  pollution.  (Fish-PTT) 
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FIA  TUBULAR  POTENTIOMETRIC  DETEC- 
TORS BASED  ON  HOMOGENEOUS  CRYS- 
TALLINE MEMBRANES.  THEIR  USE  IN  THE 
DETERMINATION  OF  CHLORIDE  AND  SUL- 
FIDE IONS  IN  WATER. 


Department  of  Physical  Chemistry,  Faculty  of 
Pharmacy,  4000  Porto,  Portugal. 
J.  L.  F.  C.  Lima,  and  L.  S.  M.  Rocha. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  38,  No.  2,  p  127-133, 
1990.  3  fig,  2  tab,  19  ref.  Junta  Nacional  de  Investi- 
gacao  Cientifica  e  Tecnologica,  Lisboa  Contract 
917.86.23. 

Descriptors:  'Chemical  analysis,  'Chlorides, 
'Flow  injection  analysis,  'Instrumentation,  'Pol- 
lutant identification,  'Potentiometers,  'Sulfides, 
'Water  analysis,  Crystalline  membranes,  Flow 
characteristics,  Membrane  electrodes,  Tubular  de- 
tectors, Wastewater  analysis. 

The  construction  techniques  and  behavior  of  tubu- 
lar potentiometric  detectors  based  on  homogene- 
ous crystalline  membranes  to  be  used  in  flow  injec- 
tion manifolds  were  investigated.  Tubular  detec- 
tors for  chloride  and  sulfide  anions  were  prepared 
using  pressed  membranes  with  silver  salts.  The 
constructed  tubular  detectors  show  good  working 
characteristics  and  when  incorporated  in  flow  in- 
jection analysis  (FIA)  manifolds  for  water  analysis 
yielded  results  identical  to  the  conventional  proce- 
dures. The  potentiometric  tubular  electrodes  when 
incorporated  in  FIA  manifolds  present  great  ad- 
vantages over  the  conventional  configuration  elec- 
trodes because  they  do  not  disturb  the  hydrody- 
namic  flow  characteristics  and  they  can  be  placed 
on-line  in  complex  flow  systems  to  allow  sequen- 
tial determinations.  Additionally,  the  configuration 
of  these  detectors  allows  assemblages  with  better 
mechanical  stability  than  the  cascade  arrangement 
and  are  particularly  convenient  when  used  with 
unstable  solutions,  as  for  sulfide.  Data  obtained 
with  FIA  manifolds  with  tubular  detectors  in  the 
determination  of  sulfide  and  chloride  anions  in 
natural  and  wastewaters  are  presented  and  show 
results  identical  to  those  obtained  with  convention- 
al procedures.  The  construction  technique  is  easy 
to  perform,  economical  and  effective  and  can  be 
extended  to  the  manufacturing  of  other  tubular 
detectors  for  which  it  is  possible  to  prepare  crystal- 
line membranes  with  good  behavior.  (Agostine- 
PTT) 
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DETERMINATION  OF  ORGANOPHOS- 
PHORUS  COMPOUNDS  IN  MEDITERRANE- 
AN COASTAL  WATERS  AND  BIOTA  SAM- 
PLES USING  GAS  CHROMATOGRAPHY 
WITH  NITROGEN-PHOSPHORUS  AND 
CHEMICAL  IONIZATION  MASS  SPECTRO- 
METRY DETECTION. 

Instituto    de    Quimica    Bio-Organica,    Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
D.  Barcelo,  C.  Porte,  J.  Cid,  and  J.  Albaiges. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  38,  No.  2,  p   199-209, 
1990.  5  fig,  3  tab,  36  ref. 

Descriptors:  'Biological  samples,  'Coastal  waters, 
•Mediterranean  Sea,  'Organophosphorus  com- 
pounds, 'Pesticides,  'Pollutant  identification, 
'Water  analysis,  'Water  pollution  sources,  Biologi- 
cal magnification,  Fish,  Gas  chromatography, 
Mass  spectrometry,  Mussels,  Mytilus,  Organophos- 
phorus pesticides,  Spain. 

An  analytical  method  was  developed  for  the  deter- 
mination of  organophosphorus  compounds  in 
water  and  biota  samples.  The  method  includes 
solvent  extraction,  a  cleanup  procedure  using  silica 
gel  and  gel  permeation  chromatography  with  ni- 
trogen-phosphorus and  positive  and  negative 
chemical  ionization  mass  spectrometric  detection. 
Organophosphorus  compounds  were  measured  in 
river  waters  and  biota  samples  (Mytilus  gallopro- 
vincialis,  Mullus  barbatus  and  Gambusia  affinis) 
from  the  Spanish  Mediterranean  coast.  The  results 
show  that  phosphates  are  only  found  in  water 
samples  affected  by  industrial  activities,  whereas 
organophosphorus  pesticides,  exhibiting  higher 
bioconcentration  factors,  are  found  in  biota  sam- 
ples. (Author's  abstract) 
W90- 11708 


ULTRAFILTRATION   AND   PYROLYSIS   GAS 
CHROMATOGRAPHY     MASS    SPECTROME- 


TRY OF  CHLOROLIGNINS  UN  PULP  MILL 
EFFLUENT. 

Stichting  voor  Fundamenteel  Onderzoek  der  Ma- 

terie,  Amsterdam  (Netherlands).  Inst,  voor  Atoom 

en  Molecuulfysica. 

W.  M.  G.  N.  Van  Loon,  A.  D.  Pouwels,  P. 

Veenendaal,  and  J.  J.  Boon. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  38,  No.  2,  p  255-264, 

1990.  3  fig,  4  tab,  19  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Chro- 
matography, 'Lignin,  'Pollutant  identification, 
'Pulp  and  paper  industry,  'Pulp  wastes,  'Rhine 
River,  'Ultrafiltration,  Gas  chromatography,  Ger- 
many, Mass  spectrometry,  Oxidation,  Phenols,  Py- 
rolysis. 

Investigations  on  the  effluent  of  a  German  pulp 
mill  on  the  Rhine  River  using  ultrafiltration  and 
pyrolysis  gas  chromatography  mass  spectrometry 
have  shown  the  presence  of  several  chlorinated  2- 
methoxyphenols,  which  probably  originate  from 
chlorinated  lignin  or  lignosulfic  acid.  Chlorinated 
phenolic  pyrolysis  products  identified  were  2- 
methoxy-6-chlorophenol,  2-methoxy-4-methyl-6- 
chlorophenol,  2-methoxy-dichlorophenol,  2-meth- 
oxy-4-vinyl-6-chlorophenol,  2-methoxy-4- 

(chloropropyl)phenol,  2-methoxy-4-(prop-2-enyl)- 
6-chlorophenol,  2-methoxy-4-(propan-2-one)-6- 
chlorophenol,  2-methoxy-3,5,6-trichlorophenol,  2- 
methoxy-4-vinyl-3,5,6-trichlorophenol.  Monoch- 
lorinated  2-methoxyphenols  were  the  dominant 
chlorinated  pyrolysis  products,  smaller  amounts  of 
di-,  and  trichlorophenols  were  also  detected.  2- 
Methoxyphenols  (guaiacols)  were  the  dominant 
lignin  pyrolysis  products,  only  small  amounts  of 
2,6-dimethoxyphenols  (syringols)  were  detected. 
This  indicated  the  origin  from  soft  wood.  A  Py- 
(GC)-(MS)-TIC-chromatogram  of  reference 
spruce  milled  wood  lignin  is  comparable  with  the 
TIC-chromatogram  of  pulp  mill  effluent  MW-frac- 
tion  >  10,000,  showing  many  similar  compounds. 
The  ultrafiltration  fraction  1000  <  MW  <  10,000 
showed  a  remarkably  empty  TIC-chromatogram, 
with  2-methoxyphenol  and  2-methoxy-6-chloro- 
phenol  as  the  only  significant  phenolic  peaks.  This 
may  indicate  a  high  degree  of  oxidation/chlorina- 
tion  of  lignin  in  this  fraction.  (Author's  abstract) 
W90-11710 


ASSESSMENT  OF  ORGANIC  SOURCE  CON- 
TRIBUTIONS IN  COASTAL  WATERS  BY 
PRINCIPAL  COMPONENT  AND  FACTOR 
ANALYSIS  OF  THE  DISSOLVED  AND  PAR- 
TICULATE HYDROCARBON  AND  FATTY 
ACID  CONTENTS. 

Instituto    de    Quimica    Bio-Organica,    Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  7C. 
W90-11711 


MEMBRANE  MASS  SPECTROSCOPY  FOR 
THE  DIRECT  TRACE  ANALYSIS  OF  VOLA- 
TILE ORGANIC  COMPOUNDS  IN  AIR  AND 
WATER. 

Dow  Chemical  Co.,  Midland,  MI.  Analytical  Labs. 
M.  A.  LaPack,  J.  C.  Tou,  and  C.  G  Enke. 
Analytical  Chemistry  ANCHAM,  Vol.  62,  No.  13, 
p  1265-1271,  July  1990.  7  fig,  5  tab,  19  ref. 

Descriptors:  'Analytical  methods,  'Chemical  anal- 
ysis, 'Gas  chromatography,  'Laboratory  methods, 
'Mass  spectrometry,  'Measuring  instruments, 
•Pollutant  identification,  Analytical  instrumenta- 
tion, Aromatic  compounds,  Chlorinated  hydrocar- 
bons, Chloroform,  Data  acquisition,  Halogenated 
hydrocarbons,  Membrane  processes. 

Simple  membranes  at  the  inlet  of  a  mass  spectrom- 
eter were  used  to  concentrated  volatile  aromatic 
hydrocarbons  and  halogenated  hydrocarbons  for 
analysis  at  the  parts  per  billion  level.  Thinner  mem- 
branes had  greater  throughput  and  shorter  re- 
sponse times.  Thicker  membranes  had  lower 
throughput  and  longer  response  times.  Higher  tem- 
peratures also  produced  reduced  response  times, 
but  resulted  in  a  lowered  concentration  of  the 
analytes  and  reduced  selectivity.  The  geometry  of 
the  hollow  fiber  membrane  inlet  which  was  most 
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ffective  had  a  configuration  in  which  the  sample 
lows  through  the  inside  of  the  hollow  fiber  and 
he  analyte  gases  are  collected  on  the  outside  of 
he  fiber  for  analysis.  The  membranes  were  made 
rom  poly(dimethylsiloxane)  elastomer.  Membrane 
iimensions  were  25  centimeters  long  with  an 
1.0305  centimeter  inside  diameter  and  0.0635  centi- 
oeter  outside  diameter.  A  second  membrane  was 
15  centimeters  long  with  an  inside  diameter  of 
1.147  centimeters  and  an  outside  diameter  of  0.196 
*ntimeters.  The  mass  spectrometer  was  a  Balzers 
JMG  511  with  a  quadrupole  analyzer.  The  analyz- 
i  pressure  was  0.3  microtorr  and  the  base  pressure 
vas  0.002  microtorr.  The  analytes  included  chloro- 
nethane,  dichloromethane,  chloroform,  carbon  tet- 
achlonde,  chloroethene,  1,1-dichloroethene,  trich- 
oroethene,  tetrachloroethene,  dibromomethane, 
>romoform,  benzene,  toluene,  ethylbenzene,  chlor- 
>benzene,  1,3-dichlorobenzene,  and  1,2,4-trichloro- 
tenzene.  (King-PTT) 
V90-11712 


JALTTNG-OUT  SOLVENT  EXTRACTION  FOR 
'RECONCENTRATION  OF  NEUTRAL  POLAR 
3RGANIC  SOLUTES  FROM  WATER. 

Cold   Regions   Research   and   Engineering   Lab., 

flanover,  NH.  Research  Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-11713 


IDENTIFICATION  OF  ORGANIC  N-CHLORA- 
VIINES  IN  VITRO  IN  STOMACH  FLUID 
FROM  THE  RAT  AFTER  CHLORINATION. 

Did   Dominion   Univ.,    Norfolk,    VA.    Dept.    of 

Chemical  Sciences. 

F.  E.  Scully,  K.  E.  Mazina,  H.  P.  Ringhand,  E.  K. 

Chess,  and  J.  A.  Campbell. 

Chemical  Research  in  Toxicology  CRTOEC,  Vol. 

»,  No.  4,  p  301-306,  July/ August  1990.  1  fig,  3  tab, 

13  ref.  EPA  Agreement  CR-8 10459. 

Descriptors:  'Biological  samples,  'Chemical  analy- 
sis, •Chloramines,  'Chlorinated  hydrocarbons, 
•Organic  nitrogen,  'Pollutant  identification, 
Animal  tissues,  Data  acquisition,  Gas  chromatogra- 
phy, High  performance  liquid  chromatography, 
Laboratory  animals,  Measuring  instruments,  Or- 
ganic compounds. 

The  in-vitro  chlorination  of  stomach  fluids  re- 
moved from  fasting  rats  produced  three  chlora- 
mino  acids  which  were  identified  by  gas  chroma- 
tography-mass  spectrometry  (GC-MS).  The  chlor- 
amino  acids  were  N-chloroglycine,  N-chloroleu- 
cine  and  N-chlorophenylalanine.  High  perform- 
ance liquid  chromatography  (HPLC)  indicated  the 
presence  of  N-chlorovaline  and  N-chloroserine, 
but  these  were  not  confirmed  by  GC-MS.  A  Hew- 
lett-Parkard  Model  5985A  GC-MS  with  a  30  meter 
by  0.25  millimeter  SE-54  capillary  column  ana- 
lyzed the  samples  after  forming  the  dansylated 
derivatives.  HPLC  was  performed  on  a  Whatman 
Parisil  5  ODS-3  RAC  column.  The  flow  rate  was 
1.2  mL/min  with  a  gradient  eluent  system  com- 
posed of  an  aqueous  solution  of  1  %  acetic  acid  and 
10%  acetonitrile,  and  a  solution  of  1%  acetic  acid 
and  10%  water  in  acetonitrile.  The  rats  fasted  for 
8,  24,  or  48  hours  before  the  experiment.  The 
stomach  fluids  were  obtained  by  surgically  remov- 
ing the  stomach.  The  concentration  of  free  amino 
acids  was  highest  in  the  stomach  acids  of  rats  who 
had  fasted  for  24  hours.  (King-PTT) 
W90-11714 


INTERFERENCES  BY  MONOCHLORAMINE 
AND  ORGANIC  CHLORAMINES  IN  FREE 
AVAILABLE  CHLORINE  METHODS.  1.  AM- 
PEROMETRIC  TITRATION. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-11715 


INTERFERENCES  BY  MONOCHLORAMINE 
AND  ORGANIC  CHLORAMINES  IN  FREE 
AVAILABLE  CHLORINE  METHODS.  2.  N,N- 
DIETHYL-P-PHENYLENEDIAMINE. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 


For  primary  bibliographic  entry  see  Field  7B. 
W90-11716 


INVESTIGATION  ON  THE  CONCENTRATION 
EFFICIENCIES  OF  SOME  MACRORETICU- 
LAR  AND  AMBERSORB  RESINS  USING 
RADIO-LABELLED  ORGANIC  CONTAMI- 
NANTS COMMONLY  ENCOUNTERED  IN 
WATER. 

Institute  of  Environmental  Health  and  Engineer- 
ing, Beijing  (China).  Analytical  Chemistry  Section. 
S.  W.  Zhou,  M.  Malaiyandi,  and  F.  M.  Benoit. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  38,  No.  3,  p  439-471, 
1990.  8  fig,  8  tab,  63  ref. 

Descriptors:  'Ion  exchange  chromatography,  'Or- 
ganic pollutants,  'Pollutant  identification,  'Resins, 
•Sampling,  'Sorption,  China,  Gas  chromatogra- 
phy, Mass  spectrometry,  Water  pollution  sources. 

The  extraction  efficiencies  of  the  three  commer- 
cially available  Ambersorb,  carbonaceous,  poly- 
meric resins  (XE-340,  XE-347,  and  XE-348)  were 
evaluated  for  their  use  as  sorbents  for  environmen- 
tal pollutants  using  four  model,  radio-labelled 
water-born  organic  contaminants.  Their  accumula- 
tion behavior  was  compared  with  that  of  the  thor- 
oughly-studied Amberlite,  macroreticular  XAD-2 
(hydrophobic)  and  XAD-7  (hydrophilic)  resins. 
These  model  compounds  were  desorbed  from  the 
resins  using  known  volumes  of  commonly  used 
solvents  to  select  the  solvent  for  a  particular 
resin(s).  In  this  preliminary  study,  at  <  4  micro- 
gram/L  concentrations  of  the  labelled  compounds 
in  aqueous  solution  (pH  5.78),  the  order  of  extrac- 
tion efficiency  of  the  resins  was  found  to  be  XAD- 
2  >  XAD-7  >  XE-340  >  >  XE-347  >  >  XE-348 
for  organics.  Several  inherent  impurities  originally 
present  in  the  carbonaceous  resins  were  desorbed 
by  solvents  during  elution.  These  resins  therefore 
required  exhaustive  soxhlet  purification  prior  to 
use.  Most  of  the  impurities  were  identified  by  gas 
chromatography/mass  spectrometry.  (Author's  ab- 
stract) 
W90- 11744 


KINETIC  SPECTROPHOTOMETRIC 

METHOD  TO  DETERMINE  THE  INSECTI- 
CIDE METHYL  PARATHION  IN  COMMER- 
CIAL FORMULATIONS  AND  THE  AQUEOUS 
ENVIRONMENT. 

Malaga  Univ.  (Spain).  Dept.  of  Analytical  Chemis- 
try. 

C.  Cruces,  and  F.  Garcia. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  38,  No.  4,  p  513-523, 
1990.  2  fig,  4  tab,  34  ref.  Direccion  General  de 
Investigacion  Cientifica  y  Tecnica  Project  PB86- 
0247. 

Descriptors:  'Kinetics,  'Methyl  parathion,  'Pesti- 
cides, 'Pollutant  identification,  'Spectrophoto- 
metry, Nitrophenols,  Organophosphorus  pesti- 
cides. 

A  simple  kinetic  spectrophotometric  method  for 
the  analysis  of  the  organophosphate  insecticide 
methyl  parathion  is  based  on  the  alkaline  hydroly- 
sis of  the  insecticide  into  its  main  metabolite  p- 
nitrophenol.  The  influence  of  reaction  variables 
(pH  and  temperature),  and  the  effect  of  other 
pesticides,  are  discussed.  The  calibration  graphs 
(initial  rate,  fixed  time,  fixed  absorbance)  were 
linear  from  2  to  30  microgram/ml.  The  precision 
was  calculated  for  the  different  methods  applied, 
the  relative  standard  deviation  being  6.25%  for  4 
microgram/ml.  The  proposed  kinetic  method  can 
be  applied  directly  to  synthetic  mixtures,  commer- 
cial formulations  and  different  aqueous  environ- 
ments with  recoveries  close  to  100%.  (Author's 
abstract) 
W90- 11746 


DETERMINATION  OF  URANIUM  IN  NATU- 
RAL WATERS  BY  SOLID  PHASE  SPECTROM- 
ETRY. 

Granada  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 
J.  M.  Bosgue,  M.  C.  Valencia,  and  L.  F.  Capitan- 


Vallvey. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  38,  No.  4,  p  551-559, 
1990.  2  fig,  3  tab,  17  ref.  Junta  de  Andalucia 
(Spain)  Project  No.  7/5. 

Descriptors:  'Pollutant  identification,  'Spectrome- 
try, 'Uranium,  Industrial  wastes,  Radioactive 
waste  disposal,  Resins,  Solid  phase  spectrophoto- 
metry. 

A  microdetermination  method  (at  the  microgram/ 
L  level)  for  uranium  has  been  developed,  based  on 
solid-phase  spectrophotometry  (SPS).  The  urani- 
um reacts  with  pyridylazo-resorcinol  in  the  pres- 
ence of  fluoride  to  form  a  1:1:1  red  ternary  com- 
plex, which  is  fixed  on  an  anion  exchange  resin. 
The  resin  absorbance  is  measured  directly,  and 
allows  the  determination  of  uranium  in  the  range 
of  1-10  microgram/L,  with  an  RSD  of  4%.  The 
method  has  been  applied  to  the  determination  of 
U(VI)  in  natural  waters  from  wells  located  near 
the  deposits  of  industrial  wastes  from  a  uranium 
mineral  plant  in  Andujar  (Spain).  (Author's  ab- 
stract) 
W90-11747 


DETERMINATION  OF  TRIBUTYLTIN  IN 
OYSTERS  BY  ELECTROTHERMAL  ATOMIC 
ABSORPTION  SPECTROMETRY. 

New   South   Wales   Dept.   of  Health,   Lidcombe 

(Australia).  Div.  of  Analytical  Labs. 

J.  L.  Kacprzak. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  38,  No.  4,  p  561-564, 

1990.  1  tab,  5  ref. 

Descriptors:  'Organotin  compounds,  'Oysters, 
'Pollutant  identification,  Atomic  absorption  spec- 
trophotometry, Heavy  metals,  Path  of  pollutants, 
Spectrophotometry. 

A  sensitive  graphite-furnace  atomic  absorption 
spectrometry  method  for  the  determination  of  tri- 
butyltin  (TBT)  in  oysters  is  described.  The  method 
involves  an  n-hexane  extraction  of  TBT  and  other 
tin  compounds  from  a  hydrochloric  acid  digest  of 
oyster  tissue.  This  is  followed  by  washing  with 
sodium  hydroxide  to  remove  inorganic,  monobuty- 
lated  and  dibutylated  tin  compounds.  The  detec- 
tion limit  is  0.002  mg  Sn/kg  for  a  5  g  sample. 
Typical  absorbance  values  are  about  0.10  for  TBT 
contents  as  low  as  0.03  mg  SnAg.  Tributyltin 
contents  of  29  oyster  samples  ranged  from  0.003 
mg  Sn/hg  to  0.17  mg  Sn/kg.  The  highest  levels 
were  from  samples  grown  in  contaminated  water. 
(Agostine-PTT) 
W90- 11748 


DEPOSITION  OF  SULFATE,  CHLORIDE  AND 
SODIUM  AT  JAPANESE  METEOROLOGICAL 
OBSERVATORIES  AND  ON  THE  WESTERN 
NORTH  PACIFIC. 

Meteorological  Coll.,  Kashiwa  (Japan). 

Y.  Minami,  K.  Hayashi,  Y.  Dokiya,  J.  Ohyama, 

and  K.  Fushimi. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  38,  No.  4,  p  579-589, 

1990.  5  fig,  3  tab,  15  ref. 

Descriptors:  'Acid  rain,  'Chlorides,  'Japan,  'Pol- 
lutant identification,  'Sodium,  'Sulfates,  'Water 
pollution  sources,  Air  pollution,  Atomic  absorption 
spectrophotometry,  Ion  exchange  chromatogra- 
phy,   Spectrometry,    Spectrophotometry,    Volca- 


A  simple  plastic  sampler  was  tested  for  obtaining 
information  on  the  deposition  amount  of  chemicals 
throughout  Japan  and  the  neighboring  regions. 
Polypropylene  cylinders  of  117  mm  diameter 
which  contained  300  ml  pure  water  were  set  in  the 
observation  fields  and  kept  open  for  one  month.  At 
the  end  of  the  month  the  samplers  were  covered 
with  caps  and  sent  to  the  Meteorological  College, 
Kashiwa,  Chiba.  The  sample  solutions  were  fil- 
tered through  millipore  filters  (0.45  micrometer 
pore  size)  and  analyzed  by  ion  chromatography, 
atomic  absorption  and  flame  emission  spectrome- 
try. Monthly  deposition  amounts  of  sulfate,  chlo- 
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nde  and  sodium  ions  were  determined  simulta- 
neously at  21  Japanese  meteorological  observa- 
tories in  June  and  October  1987.  Similar  samples 
were  also  set  on  the  upper  deck  of  the  research 
vessel  Ryofu-maru  for  4-7  days  during  cruises 
across  the  western  North  Pacific"  in  19S7  and  1988. 
The  deposition  amount  of  S04< excess)  (S04  -Na  x 
S04(seasalt)/Na(seasalt))  was  calculated.  The 
strongest  source  regions  of  S04<excess)  were 
found  to  be  on  the  Pacific  side  of  Honshu,  where 
big  cities  such  as  Tokyo  and  Osaka  are  situated. 
The  deposition  amount  generally  decreased  de- 
pending on  the  distance  from  these  sources.  An- 
other strong  source  region  of  S04(eicess)  was 
Kagoshima.  It  is  suggested  that  the  deposition  at 
this  station  was  influenced  by  the  volcanic  activity 
of  Mt.  Sakurajima.  because  the  deposition  amount 
of  Cl(excess)  was  also  found  to  be  high,  reflecting 
the  composition  of  the  volcanic  gases  of  this 
region.  (Author's  abstract) 
W90- 11749 


COMMENT  ON  THE  USE  OF  COLORLMET- 
RIC     DETERMTNATIONS      OF     PHENOLIC 
COMPOUNDS  EN  SURFACE  WATER. 
Turin  Univ.  (Italy).  1st  di  Merceologia. 
A.  Torazzo.  V.  Zelano.  and  G.  Ostacoli. 
International  Journal  of  Environmental  Analvtical 
Chemistry  LTEAA3.   Vol.   38.  No.  4.  p  599-605. 
1990.  1  fig.  3  tab.  7  ref. 

Descriptors:  'Chromatography.  *Colorimetrv. 
•Industrial  wastes.  'Phenols.  'Pollutant  identifica- 
tion. 'Water  analysis.  Analytical  methods.  High 
performance  liquid  chromatography.  Italy,  Po 
River.  Rivers. 

Total  phenolic  compound  values  were  determined 
in  samples  of  river  water  by  means  of  the  Folin- 
Ciocalteu  (FQ  colorimetric  method,  while  high 
performance  liquid  chromatography  with  ultravio- 
let detection  was  used  to  identify  individual  phen- 
ols. The  water  was  taken  from  the  TUrm  reach  of 
the  Po  River.  Italy.  Preconcentration  was  needed 
in  all  cases  to  meet  the  required  detection  limits. 
Given  the  absorption  coefficients  of  the  compo- 
nents, the  error  incurred  when  a  curse  calibrated 
against  phenol  only  is  used  to  evaluate  a  mixture 
was  calculated.  It  was  concluded  that  the  FC 
colorimetric  method  employed  for  the  routine  de- 
termination of  phenolic  compounds  may  lead  to 
considerable  errors  when  the  analysis  is  not  sup- 
ported by  a  precise  knowledge  of  the  phenolic 
constituents  of  the  sample.  ( Authors  abstract) 
W9O-11-50 


SPECTROMETRIC  DETERMES ATION  OF  NI- 
TRITE LN  AQUEOUS  SOLUTION  BY  THE 
DLAZOTIZATTON-COUPLLNG  METHOD 

WITH  P-AMENOBENZOPHENONE-Nm- 

N  APHTHYL  ^ETHYLENEDLANiLNE. 
Mosul  Univ.  (Iraq).  Dept.  of  Chemistrv. 
A   A  Al-Hatim. 

International  Journal  of  Environmental  Analvtical 
Chemistrv  IJEAA3.  Vol.  38.  No.  4.  p  617-622, 
1990.  1  fig.  3  tab.  20  ref. 

Descriptors:  'Nitrites,  'Pollutant  identification. 
'Spectrometry.  'Water  analysis.  Analytical  meth- 
ods, Azo  dyes. 

Nitnle  ion  at  low  concentration  was  determined 
spectrometrically  by  diazotization  of  p-aminoben- 
zophenone  and  coupling  of  the  resulting  diazonium 
cation  with  N-(l-naphthaI>-ethylenediamine  to 
form  a  reddish-violet  colored  water  soluble  azo 
dye  with  maximum  absorption  at  555  nm.  The 
method  is  suitable  for  the  determination  of  nitnie 
over  the  range  of  0.04-1.00  ppm.  Beer's  law  is 
obeyed  over  this  range  of  concentrations.  The 
observed  molar  absorptivity  and  SandeU's  sensitivi- 
ty of  the  azo  dye  are  70.000  L/mol-cm  and  .00065 
microgram/sq  cm.  respectively.  Interferences  due 
to  other  ions  were  studied  to  test  the  selectivity  It 
is  concluded  that  rapid  color  development,  sim- 
plicity, high  sensitivity,  temperature  independence 
and  the  elimination  of  extraction  steps  make  the 
proposed  method  superior  to  most  of  the  modifica- 
tions to  the  classical  Griess  methods.  The  selectivi- 
ty of  the  procedure  makes  it  useful  in  routine 
analysis  of  nitrite  in  water  samples,  in  which  many 


of  the  common  ions  do  not  interfere.  (Agostine- 

PTT) 

W90-11751 


SLURRIES  INTRODUCTION  LN  FLOW  INJEC- 
TION ATOMIC  ABSORPTION  SPECTROSCO- 
PIC ANALYSIS  OF  SEWAGE  SLUDGES. 

Valencia  Univ.  (Spain).  Dept.  of  Analvtical  Chem- 
istry. 

R.  Martinez-Avila,  V.  Carbonell,  M.  De  La 
Guardia.  and  A.  Salvador. 

Journal  -  Association  of  Official  Analvtical  Chem- 
ists J.ANCA2.  Vol  73,  No.  3.  p  389-393.  Mav/June 
1990.  5  fig.  3  tab.  22  ref. 

Descriptors:  'Atomic  absorption  spectrophoto- 
metry. 'Pollutant  identification,  'Sludge  analysis. 
'Slurries,  *  Spectrophotometry.  •Wastewater  anal- 
ysis. Analytical  methods.  Copper.  Detection  limits. 
Heavy  metals.  Lead.  Manganese. 

The  direct  introduction  of  slurries  in  flow  injection 
atomic  absorption  spectroscopy  has  been  studied 
using  a  single-channel  manifold.  The  influence  of 
flow  injection  parameters  on  the  sensrtivitv  and 
accuracy  of  this  procedure  has  been  established.  A 
method  has  been  developed  for  the  determination 
of  copper,  manganese,  and  lead  in  sewage  sludge 
where  batch  digestion  of  the  samples  ina  micro- 
wave oven  is  carried  out  before  dilution.  Both 
sensitivity  and  limit  of  detection  of  the  flow  injec- 
tion analysis  procedure  are  adequate  for  the  analv- 
sis  of  actual  samples  (the  limit  of  detection  was 
0.06,  0.05.  and  0.3  ppm  for  copper,  manganese,  and 
lead,  respectively).  The  accuracy  of  the  proposed 
method,  determined  from  the  analysis  of  two  refer- 
ence samples  from  the  European  Communitv 
Bureau,  is  better  than  that  obtained  by  the  continu- 
ous aspiration  of  the  samples.  (Author's  abstract) 
W90- 11752 


SOLID-PHASE  EXTRACTION  OF  CARBO- 
FURAN. ATRAZLNE.  SLMAZLNE  ALACHLOR. 
AND  CYANAZLNE  FROM  SHALLOW  WELL 
WATER. 

Agricultural    Research    Service.    Beltsville.    MD 
Pesticide  Degradation  Lab. 
R.  G.  Nash.  " 

Journal  -  Association  of  Official  Analvtical  Chem- 
ists JANCA2.  Vol  73,  No.  3.  p  438-442.  Mav/June 
1990.  1  fig.  4  tab.  10  ref. 

Descriptors:  'Pesticides,  'Pollutant  identification, 
•Water  analysis.  Alachlor.  Analytical  methods. 
Atrazine.  Carbofuran.  Cyanazine.  Shallow  wells. 
Simazine,  Water  pollution  sources- 
Extraction  of  several  nitrogen-containing  pesti- 
cides from  well  water  on  solid  Phase  C-18  car- 
tridges was  rapid  and  accurate.  One  analyst  can 
extract  >  48  samples/dav.  Recoverv  efficiencies 
were  77.  95.  92,  90,  and  99c'c  with  detection  limits 
of  0.20,0.05,  0.05.  0.20,  and  0.10  microgram/L  for 
carbofuran,  atrazine,  simazine,  alachlor.  and  cyana- 
zine, respectively.  Extraction  of  the  atrazine  and 
simazine  dealkylarion  products  (deethylatrazine 
and  deethylsimazine)  was  less  efficient,  e.g..  26  and 
9%,  respectively.  Comparisons  with  10  U.S.  Geo- 
logical Survey  samples  gave  similar  results.  It  is 
concluded  that  the  method  is  accurate  for  atrazine, 
alachlor.  carbofuran.  cyanazine,  and  simazine,  but 
not  for  the  dealkyiation  products  of  atrazine  or 
simazine.  (Author's  abstract) 
W90- 11753 


DETERMINATION  OF  TRACE  ELEMENTS. 
INCLUDING  REGIONAL  TRACERS,  LN 
RHODE  ISLAND  PRECIPITATION. 

Rhode  Island  L'niv..  Narragansen.  Center  for  At- 
mospheric Chemistrv  Studies. 
R  W  Heaten.  K  A.  Rahn.  and  D.  H.  Lowenthal. 
Atmospheric  Environment  ATENBP.  Ve  MA 
No.  1.  p  14--15S.  1990.  1  fig.  4  tab.  15  ref.  EPA 
Grant  R813451-0I-0  and  DOE  Grant  DE-FG2:- 
siPC"2153. 

Descriptors:  *Acid  rain.  'Air  pollution  sources, 
•Pollutant  identification.  'Precipitation  chemistry. 
•Rhode  Island.  'Trace  elements.  'Water  pollution 
sources.  Antimony.  Arsenic,  Chemical  analysis. 
Selenium.  Sulfates.  Vanadium. 


Sampling  and  analytical  methods  have  been  deveJ 
oped  to  determine  20-40  trace  elements  plus  sulfate 
in  precipitation.  Samples  are  collected  on  an  even 
basis  in  polyethylene  bags,  and  are  then  frees 
dried  and  analyzed  by  instrumental  neutron  acriva 
tion.  Concentration  data  are  presented  for 
precipitation  samples  from  southern  Rhode  Island 
Elemental  solubility  data  are  presented  for  a  smaD 
er  set  of  samples.  Elemental  concentrations  varj 
seasonally:  crustal  and  pollutant  elements  hav« 
maximum  concentrations  in  summer,  and  marine 
elements  have  maximum  concentrations  in  winter 
The  data  were  collected  for  use  in  receptor  model- 
ling studies,  and  the  four  elements  most  useful  a< 
tracers  for  regional  pollution  sources  (Se.  .As.  Sb 
and  noncrustal  V)  are  all  well  determined.  (Au- 
thor's abstract) 
W90- 11787 


international    standardization   ln 
water  quality. 

International  Organization  for  Standardization,  Le- 

verkusen    (Germany.    F.R.).    Berarungsburo    fuel 

Wasseranalysen. 

For  primary  bibliographic   entry  see  Eield  5G 

W90-11S15 


DETECTION  OF  GENOTOXJCANTS  LN"  A  POL- 
LUTED WATERCOURSE  BY  MEANS  OF  A 
YEAST  SYSTEM. 

Department  of  Toxicology.  School  of  Pharmacy 
and  Biochemistry.  Junin  956  1113  Buenos  Aires, 
.Argentina 

J.  Morerton.  P.  Baro.  A.  Zelazny.  and  D. 
D  Aquino. 

Bulletin  of  Environmental  Contamination  and 
Toxicologv  BECTA6.  Vol.  45.  No.  1.  p  25-30.  July 
1990.  1  fig.  2  tab.  7  ref. 

Descriptors:  'Genotoxicirv .  'Mutagenicity.  'Pol- 
lutant identification.  'Stream  pollution.  *Yeasts, 
-Argentina.  Culturing  techniques.  Generics.  Indus- 
trial w  astewater.  Wastew  ater  pollution. 

The  genotoxicity  yeast  assay  was  used  in  the  moni- 
toring of  streams  polluted  by  industrial  effluent. 
The  determinations  were  performed  on  samples 
from  a  heavily  polluted  stream  (Riachuelo)  located 
near  the  Buenos  Aires  metropolitan  area.  The  Sac- 
charomyces  cerevisiae  D7  strain  that  allow-s  the 
simultaneous  detection  of  mutation  and  genetic 
recombination  was  chosen  as  test  organism.  This 
strain  is  able  to  detect  simultaneously  mitotic  gene 
conversion  at  the  trp  5  locus,  point  (reverse  and 
suppressor)  mutation  of  the  allele  ilv  92,  and  mitot- 
ic recombination  between  the  centromere  and  the 
ade  2  locus.  Surface  river  samples  were  collected 
monthly  for  three  months  from  three  sampling 
stations  located  within  the  industrial  area.  Washed 
yeast  cells  w  ere  suspended  in  4  mL  of  filtered  raw 
water  sample  and  incubated  for  24  or  48  hours. 
After  incubation  cells  were  plated  on  isoleucine- 
free  medium,  on  trypophan-free  medium,  and  on 
complete  medium.  Plates  were  scored  for  the 
number  of  survivors  and  convertant  colonies  by 
the  third  day  and.  after  6-8  days,  the  rev  ertants  for 
ilv  92  allele.  The  average  values  for  biochemical 
oxygen  demand,  dissolved  oxygen,  pH.  and 
number  of  viable  bacteria  were  determined  and 
these  values  show  ed  various  degrees  of  contamina- 
tion of  the  stream  at  the  different  stations.  Mitotic 
gene  conversion  frequencies  varied  from  no  re- 
sponse to  weak  positive  to  clear  positive.  None  of 
the  samples  showed  induction  of  mitotic  rev erskm. 
Marked  variations  w  ere  observed  in  the  genotonc 
response  by  the  yeast  cells  at  different  incubation 
times  from  different  samples,  even  from  the  same 
station.  (Dublin-PTD 
W90- 11834 


EVALUATION  OF  POLLUTANT  TOXICITY  LN 
AQUATIC  ENVIRONMENT  BY  ASSAY  OF  EN- 
ZYMES RELEASED  FROM  LYSOSOMES. 
Science  Univ.  of  Tokyo  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

M  Tabata.  Y.  Kobayashi.  A  Nakajima.  and  S. 
Suzuki. 

Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6.  Vol  45.  No.  1.  p  31-3S.  July 
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1990.  2  fig,  3  tab,  1 1  ref.  Ministry  of  Education, 
Science,   and  Culture  of  Japan   grant   58030066. 

Descriptors:  *Bioassay,  'Enzymes,  'Pollutant 
identification,  'Sediment  contamination,  'Toxicity, 
Toxicology,  'Water  pollution  effects,  Acid  phos- 
phatase, Amines,  Aromatic  hydrocarbons,  Biologi- 
cal membranes,  Fatty  acids,  Japan,  Organochlor- 
ines,  Phenols,  River  sediments,  Surfactants. 

Environmental  sample  toxicity  was  evaluated  for 
biological  membranes,  using  rat  liver  lysosomes  in 
vitro.  Lysosomes  are  present  in  the  endoplasmic 
reticulum  enclosed  by  a  membrane;  they  contain 
several  kinds  of  hydrolases,  one  of  which  is  acid 
phosphatase.  The  effect  of  chemicals  on  the  stabili- 
ty of  lysosome  membranes  can  be  evaluated  by 
measuring  the  rate  of  release  and  the  activity  of 
released  enzymes.  Lysosome  precipitants  from  the 
livers  of  male  Sprague-Dawley  rats  (150-180  g) 
were  used.  The  action  of  38  chemicals  possibly 
present  in  the  aquatic  environment  of  Japanese 
rivers  was  tested  on  lysosome  membranes.  In  addi- 
tion, samples  were  taken  at  Kawai  on  the  upper 
Tama  River,  where  there  is  little  wastewater  pollu- 
tion, and  at  Daishi  on  the  lower  Tama,  where  the 
river  is  usually  polluted  by  domestic  and  industrial 
wastewater.  Sediment  samples  were  collected  from 
the  surface  layer  (0-15  cm)  and  were  dissolved  in 
n-hexane  and  methanol.  The  enzyme  release  rate 
increased  for  surfactants  greater  than  0.0001  M. 
Organochloride  compounds  showed  a  weak  desta- 
bilizing effect.  Amines,  aromatic  hydrocarbons, 
and  phenol  compounds  were  ineffective.  Benzoth- 
iophen,  which  attacks  the  mitochondrial  mem- 
branes of  rat  liver,  exhibited  a  strong  effect.  Oleic 
and  palmitic  fatty  acids  destabilized  the  mem- 
branes. The  results  also  indicated  that  sediment 
extracts  from  the  lower  Tama  River  showed  a 
stronger  effect  on  lysosomes  than  those  from  the 
upper  part  of  the  river.  (Dublin-PTT) 
W90-11835 


PRECIPITATION    OF   78    PCB    CONGENERS 
FROM  AQUEOUS  SOLUTIONS  BY  CLAY. 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11843 


NEW  METHOD  FOR  DETERMINING  EFFLU- 
ENT TOXICITY  USING  DUCKWEED  (LEMNA 
MINOR). 

Environmental  Research  Lab.-Duluth,  MN. 
J.  E.  Taraldsen,  and  T.  J.  Norberg-King. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  6,  p  761-767,  June  1990.  6 
tab,  31  ref. 

Descriptors:  'Analytical  methods,  'Bioassay, 
•Duckweed,  'Effluents,  'Toxicity,  'Water  pollu- 
tion effects,  Bioindicators,  Chlorinated  hydrocar- 
bons, Chlorophyll,  Industrial  wastes,  Heavy 
metals,  Plant  growth,  Sodium  chloride. 

Duckweed  (Lemna  minor),  a  small  vascular  plant, 
grows  rapidly,  is  sensitive  to  a  wide  variety  of 
toxicants  and  is  easy  to  culture.  A  method  de- 
scribed that  measures  duckweed  frond  growth  and 
chlorophyll  levels  as  indicators  of  growth  inhibi- 
tion. The  method  requires  a  small  testing  volume 
(15mL)  of  reconstituted  test  medium  that  is  pre- 
pared by  using  commercial  grade  soil  to  promote 
frond  and  chlorophyll  production.  A  variety  of 
single  toxicants,  which  were  sodium  chloride,  pen- 
trachlorophenol,  2,4-dichlorophenoxyacetic  acid, 
and  basic  stock  solutions  containing  copper,  chro- 
mium, cadmium,  nickel  ions,  respectively,  industri- 
al waste,  and  wastewater  treatment  effluents  were 
tested.  For  most  chemicals,  the  duckweed  was  as 
sensitive  as  other  frequently  used  test  species.  The 
comparative  toxicities  to  Ceriodaphnia  dubia  and 
fathead  minnows  (Pimephales  promelas)  with  vari- 
ous effluents  indicate  that,  for  some  industrial  ef- 
fluents, duckweed  was  the  most  sensitive  indicator 
used.  (Author's  abstract) 
W90- 11851 


USE  OF  SEQUENTIAL  EXTRACTION  TO 
EVALUATE  THE  HEAVY  METALS  IN 
MINING  WASTES. 


Missouri  Univ. -Columbia.  Dept.  of  Civil  Engineer- 
ing. 

T.  E.  Clcvcnccr. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 
No.  3/4,  p  241-254,  1990.  10  fig,  4  tab,  24  ref.  EPA 
Assistance  Agreement  R-8 15709. 

Descriptors:  'Chemical  analysis,  'Heavy  metals, 
•Laboratory  methods,  'Lead,  'Mine  wastes,  'Path 
of  pollutants,  'Pollutant  identification,  'Zinc, 
Atomic  absorption  spectrophotometry,  Cadmium, 
Copper,  Leaching,  Mission. 

Lead-zinc  mine  tailings  from  the  Old  Lead-Belt  in 
Missouri  were  chemically  characterized  using  total 
chemical  analysis  and  sequential  extraction.  About 
1 .0  g  of  the  sample  was  weighed  into  50  milliliter 
centrifuge  tubes.  Ten  mL  of  the  first  reagent  in  the 
extraction  scheme  was  added  and  equilibrated  by 
continuous  agitation  for  the  designated  period  of 
time.  After  the  equilibration,  separation  was 
achieved  by  centrifugation  at  3,000  rpm  for  45  min. 
The  supernatant  was  removed  by  a  pipet  and 
placed  in  an  acid  cleaned  tube.  The  residue  in  the 
centrifuge  tube  was  washed  with  10  mL  of  dis- 
tilled-deionized  water.  The  residue  was  extracted 
by  the  second  reagent  following  the  above  proce- 
dure. The  extractants  from  each  step  of  the  scheme 
were  analyzed  for  Pb,  Zn,  Cu  and  Cd  using  flame 
atomic  absorption.  The  levels  of  heavy  metals  in 
these  tailings  were  found  elevated  with  Pb  values 
as  high  as  5000  ppm.  The  sequential  extraction 
results  indicated  that  the  Pb  was  primarily  found  in 
the  residual  fraction  and  probably  is  in  the  PbS 
form.  Some  Pb  was  found  in  the  oxide  fraction. 
Cu,  Zn,  and  Cd  were  found  in  several  different 
fractions,  but  primarily  in  the  residual  fraction. 
Some  Cu  was  found  in  the  organic  fraction.  The 
Zn  showed  a  wide  variation  between  samples  with 
high  levels  in  the  carbonate,  oxide  and  residual 
fractions.  Very  little  Pb,  Cd,  Cu,  and  Zn  was 
leached  by  water.  The  heavy  metals  in  these  tail- 
ings do  appear  to  be  in  the  more  inert  forms  and 
should  not  be  readily  available  to  the  environment 
unless  there  is  an  interaction  of  the  tailings  with 
acids,  microorganisms  or  chelating  materials.  The 
breathing  and  ingestion  of  this  material  may  pro- 
vide an  environment  for  such  interactions  and 
these  materials  should  still  be  considered  danger- 
ous and  managed  properly.  (Geiger-PTT) 
W90- 11868 


MERCURY  IN  THE  SWEDISH  MOR  LAYER- 
LINKAGES  TO  MERCURY  DEPOSITION  AND 
SOURCES  OF  EMISSION. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11871 


MONITORING  OF  FECAL  INDICATORS  IN 
RIVERS  ON  THE  BASIS  OF  RANDOM  SAM- 
PLING AND  PERCENTILES. 

National    Board    of  Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

R.  M.  Niemi,  and  J.  S.  Niemi. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 

No.   3/4,  p  331-342,   1990.   3  fig,   3  tab,  22  ref. 

Descriptors:  'Coliforms,  'Monitoring,  'Pollutant 
identification,  'Spatial  distribution,  'Statistical 
analysis,  'Water  quality,  Bacteria,  Bioindicators, 
Rivers,  Sampling,  Streptococci,  Swimming. 

Thermotolerant  coliform  bacteria  and  fecal  strep- 
tococci were  monitored  in  polluted  rivers  using 
random  sampling  and  a  distribution-free  method  of 
estimating  percentiles  to  investigate  the  wide  tem- 
poral and  spatial  variation  observed  earlier  in  some 
of  these  rivers  and  to  monitor  for  compliance  with 
the  standard  of  acceptable  swimming  water  (1000 
thermotolerant  coliform  bacteria  per  100  milliliter). 
In  the  summer  of  1986,  eleven  river  reaches  were 
visited  in  random  order  3  to  10  times,  randomly 
sampling  2  to  13  sites  per  reach  and  visit.  Thermo- 
tolerant coliform  bacteria  and  fecal  streptococci 
were  determined  by  the  membrane  filtration  tech- 
nique from  341  to  232  samples,  respectively.  The 
results  were  evaluated  on  the  basis  of  statistical 
parameters,  percentiles  and  analysis  of  variance. 
Bacterial  concentrations  varied  widely  in  every 
reach  due  to  fluctuations  of  loading  and/or  hydro- 


logical  phenomena.  During  dry  periods  the  bacte- 
rial concentrations  in  rivers  were  lower  than 
during  wet  periods.  The  standard  of  acceptable 
swimming  water  was  temporarily  exceeded  during 
wet  periods  but  never  during  dry  periods.  The  use 
of  random  sampling  and  calculation  of  percentiles 
provided  a  good  overall  picture  of  the  variability 
of  water  quality  in  the  rivers.  It  is  recommended  to 
evaluate  the  bacterial  concentrations  separately 
during  wet  and  dry  periods.  (Author's  abstract) 
W90- 11872 


PROTOZOANS  AS  A  COMPONENT  OF  BIO- 
LOGICAL MONITORING  OF  THE  BALTIC 
SEA. 

Akademiya  Nauk  Latviiskoi  SSR,  Salaspils.  Inst,  of 

Biology. 

E.  Boikova. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  119-125, 

April  1990.  5  fig,  3  tab,  26  ref. 

Descriptors:  'Bioindicators,  'Heavy  metals,  'Mon- 
itoring, 'Pollutant  identification,  'Protozoa,  Baltic 
Sea,  Bioassay,  Laboratory  methods,  Lead,  Zinc. 

The  impact  of  heavy  metals  (zinc  and  lead)  on 
ciliates  was  demonstrated  by  standardized  bioas- 
says.  On  the  basis  of  3  ciliate  species  as  test  orga- 
nisms, it  was  shown  that  a  unique  biological  orga- 
nization of  protozoans  allowed  to  use  a  wide  spec- 
trum of  test  criteria.  Heterogeneity  of  toxic  resist- 
ance of  clones  is  considered  as  a  mechanism  of 
population  adaptation  to  the  toxicity.  The  impact 
of  lead  and  zinc  on  ciliate  communities  in  isolated 
ecosystems  in  situ  illustrates  that  natural  popula- 
tions of  ciliates  could  be  used  for  express  control  of 
marine  environment.  With  the  help  of  indices  of 
similarity  degree  and  dominance  it  was  demon- 
strated that  changes  in  community  structure  oc- 
curred. According  to  laboratory  bioassays  and 
ecotoxicological  experiments  in  situ,  protozoans 
are  recommended  as  biomonitors  to  investigate  the 
impact  of  heavy  metals.  (Author's  abstract) 
W90- 11896 


STABLE  CARBON  ISOTOPE  ANALYSIS  OF 
NUCLEIC  ACIDS  TO  TRACE  SOURCES  OF 
DISSOLVED  SUBSTRATES  USED  BY  ESTUA- 
RINE  BACTERIA. 

Technical  Resources,  Inc.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-11909 


COMPARATIVE  STUDY  OF  A  NUMBER  OF 
METHODS  FOR  SENSITIVE  SELENIUM  DE- 
TERMINATION IN  WATERS  AND  FODDER 
CORRECTORS. 

Universitat  de  les  Hies  Balears,  Palma  de  Mallorca 
(Spain).  Dept.  de  Chemistry. 
O.  Uria,  J.  M.  Estela,  and  V.  Cerda. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  25,  No.  4,  p  391-404,  May  1990.  5 
tab,  29  ref.  Spanish  Council  for  Research  in  Sci- 
ence and  Technology  grant  PA  86-0033. 

Descriptors:  'Analytical  methods,  'Chemical  anal- 
ysis, 'Foods,  'Laboratory  methods,  'Pollutant 
identification,  'Selenium,  'Water  analysis,  Cathod- 
ic  stripping,  Fluorimetry,  Spain,  Spectrophoto- 
metry. 

Selenium  is  widely  used  in  industry;  hence,  there  is 
a  need  for  its  identification  and  quantification  in 
the  environment  and  in  foods.  Because  its  determi- 
nation is  difficult,  numerous  analytical  methods  for 
this  element  have  been  proposed.  A  comparison  of 
cathodic-stripping  analysis  and  other  spectroscopic 
methods  for  sensitive  selenium  determination  in 
water  and  in  animal  feed  supplements  ('fodder 
correctors')  is  reported.  In  addition  to  cathodic 
stripping  analysis,  a  kinetic-spectrophotometric 
method  based  on  the  use  of  methylene  blue,  a 
spectophotometric  Se(IV)  determination  with  3,3'- 
diaminobenzidine,  and  a  spectrophotometry  total 
selenium  determination  with  3,3'-diaminobenzidine 
were  examined.  The  selected  methods  were  ap- 
plied to  Se  determination  in  water.  All  the  selected 
methods  were  appropriate  for  Se  determination  in 
drinking  water,  with  or  without  sample  preconcen- 
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tration,  since  their  detection  limits  were  clearly 
lower  than  the  maximum  quantity  legally  allowed 
(20  parts  per  billion  in  Spain).  In  order  to  test  the 
selected  methods  in  more  complex  samples,  they 
were  applied  to  Se  determination  in  a  bird  feed 
supplement,  in  which  the  certified  mineral  compo- 
sition claimed  106  parts  per  million  of  Se.  Deter- 
mined selenium  concentrations  ranged  between 
105  and  108  ppm.  Careful  control  of  experimental 
conditions  has  increased  the  selectivity  of  some  of 
these  methods  and  lowered  their  detection  limits. 
(Mertz-PTT) 
W90- 11945 


OVERVIEW   OF   STUDIES   ON   LIVER   CAR- 
CINOGENESIS   IN    ENGLISH    SOLE    FROM 
PUGET  SOUND;   EVIDENCE  FOR  A  ZENO- 
BIOTIC  CHEMICAL  ETIOLOGY  I:  PATHOLO- 
GY AND  EPIZOOTIOLOGY. 
National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11957 


OVERVIEW  OF  STUDIES  ON  LIVER  CAR- 
CINOGENESIS IN  ENGLISH  SOLE  FROM 
PUGET  SOUND;  EVIDENCE  FOR  A  XENO- 
BIOTIC  CHEMICAL  ETIOLOGY  II:  BIO- 
CHEMICAL STUDIES. 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-11958 


32P-POSTLABELING  DETECTION  OF  DNA 
ADDUCTS  FN  FISH  FROM  CHEMICALLY 
CONTAMFNATED  WATERWAYS. 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11960 


PATHOGENESIS  OF  SKIN  AND  LIVER  NEO- 
PLASMS IN  WHITE  SUCKERS  FORM  rNDUS- 
TRIALLY  POLLUTED  AREAS  IN  LAKE  ON- 
TARIO. 

Ontario  Veterinary  Coll.,  Guelph.  Dept.  of  Pathol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 11961 


CARCINOGENIC  AND  GENOTOXIC  ACTIVI- 
TY OF  EXTRACTS  FROM  CONTAMINATED 
SEDIMENTS  IN  WESTERN  LAKE  ONTARIO. 

Trent   Univ.,    Peterborough    (Ontario).    Environ- 
mental and  Resource  Studies  Program. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11962 


POSSIBLE  CORRELATION  BETWEEN  ENVI- 
RONMENTAL CHEMICALS  AND  PIGMENT 
CELL  NEOPLASIA  IN  FISH. 

Shizuoka  Univ.  (Japan).  School  of  Food  and  Nutri- 
tional Sciences. 

N.  Kinae,  M.  Yamashita,  I.  Tomita,  I.  Kimura,  and 
H.  Ishida. 

Science  of  the  Total  Environment  STENDL,  Vol. 
94,  No.  1/2,  p  143-153,  May  1990.  4  fig,  2  tab,  19 
ref. 

Descriptors:  'Environmental  effects,  'Epidemiolo- 
gy, 'Fish  diseases,  'Mutagenicity,  'Pollutant  iden- 
tification, 'Public  health,  'Pulp  wastes,  'Water 
pollution  effects,  Chlorinated  hydrocarbons,  Ef- 
fluents, Fish,  Japan. 

Croakers  (Nibea  mitsukurii)  have  a  high  incidence 
of  the  skin  melanoma,  chromatophoroma,  in  a  Pa- 
cific coastal  area  in  Japan.  Sea  catfish  (Plotosus 
anguillaris)  bearing  skin  melanosis  are  also  found  in 
the  same  area.  To  determine  whether  there  is  a 
correlation  between  these  pigment  cell  neoplasms 
of  the  skin  and  environmental  contaminants,  an 
epidemiological  survey  was  conducted  to  deter- 
mine the  distribution  and  prevalence  of  tumor- 
bearing  fish.  Based  upon  observations  of  a  high 
prevalence  of  skin  neoplasms  near  the  discharge 
point  for  kraft  pulp  mills,  experiments  were  con- 


ducted to  determine  the  neoplastic  induction  effi- 
ciency of  the  effluent  on  the  croaker  and  sea 
catfish  species.  Isolation  and  identification  of  muta- 
gens in  effluent  extracts  were  carried  out  using  the 
Ames  test,  followed  by  mass  spectral  analysis  of 
mutagenic  fractions.  The  effluent  induced  a  chro- 
matophoroma on  one  croaker  of  the  100  tested, 
and  it  induced  pigment  cell  hyperplasia  on  70  to 
100%  of  the  sea  catfish.  These  skin  neoplasams 
were  grossly  similar  to  those  observed  in  the  field. 
Five  chloroacetones  were  identified  from  the 
Ames-positive  fractions  of  the  effluent,  and  te- 
trachlorocyclopentene-l,3-dione  and  two  alpha-di- 
carbonyl  compounds  were  also  detected  as  muta- 
gens. The  above  experiments  indicate  that  the  mu- 
tagenic contaminants  found  in  kraft  mill  effluent 
may  play  an  important  role  in  the  induction  of  skin 
neoplastic  disease  in  fish.  (Author's  abstract) 
W90- 11963 


CONTINUOUS  LIQUID-LIQUID  EXTRAC- 
TION FOR  THE  PREPARATION  OF  CHLOR- 
INATED WATER  SAMPLES  FOR  THE  AMES 
BIOASSAY. 

Drexel   Univ.,    Philadelphia,    PA.   Environmental 

Studies  Inst. 

R.  L.  Lippincott,  E.  A.  Ibrahim,  J.  B.  Louis,  T.  B. 

Atherholt,  and  I.  H.  Suffet. 

Water  Research  WATRAG,  Vol.  24,  No.  6,  p  709- 

716,  June  1990.  2  fig,  5  tab,  27  ref. 

Descriptors:  'Ames  test,  'Bioassay,  'Drinking 
water,  'Mutagenicity,  'Sample  preparation,  EPA 
methods,  Liquid-liquid  extraction,  Water  quality 
management. 

Estimation  of  the  health  risk  associated  with  expo- 
sure to  trace  organic  chemicals  in  water  requires 
sampling  of  large  volumes,  typically  100  liters  or 
more.  Liquid-liquid  extraction  with  dichlorometh- 
ane  is  the  EPA  method  of  choice  for  the  analysis 
of  acid  or  base-neutral  organic  chemicals  in  water. 
A  study  evaluated  the  use  of  a  2  liter/hr  continu- 
ous liquid-liquid  extractor  (CLLE)  to  isolate  muta- 
gens from  water.  Compounds  isolated  from  water 
were  analyzed  by  gas  chromatography  (GC)  and 
gas  chromatography/mass  spectroscopy  (GC/MS) 
profile  analysis  and  were  evaluated  for  mutagenic 
activity  by  the  Ames  bioassay  test.  The  results 
show  that  the  CLLE  with  dichloromethane  is  well 
suited  for  concentrating  a  sufficient  amount  of 
base-neutral  trace  organics  for  chemical  identifica- 
tion and  for  the  Ames  bioassay.  However,  it  is 
noted  that  highly  polar  compounds  may  not  be 
extracted  using  the  CLLE  method.  (Author's  ab- 
stract) 
W90-11994 


COMPARATIVE  STUDY  OF  THE  NATURE  OF 
BIOPOLYMERS  EXTRACTED  FROM  ANAER- 
OBIC AND  ACTIVATED  SLUDGES. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W90- 11998 


ADSORPTION  OF  DISSOLVED  ORGANIC 
CARBON  (DOO  ON  GLASS  FIBRE  FILTERS 
DURING  PARTICULATE  ORGANIC  CARBON 
(POO  DETERMINATIONS. 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
A.  R.  Abdel-Moati. 

Water  Research  WATRAG,  Vol.  24,  No.  6,  p  763- 
764,  June  1990.  1  tab,  3  ref. 

Descriptors:  'Adsorption,  'Dissolved  organic 
carbon,  'Filters,  'Particulate  matter,  'Vacuum  fil- 
ters, 'Water  analysis,  Saturation,  Seawater. 

The  methods  used  for  the  determination  of  dis- 
solved organic  carbon  depends  mainly  on  filtering 
a  known  volume  of  water  sample  through  a  pre- 
combusted  glass  fibre  filter.  The  thick  glass  fibre 
mat  construction  of  such  filters  gives  them  a  high 
retention  capacity.  The  variable  pore  spaces  cre- 
ated by  this  construction,  together  with  the  high 
surface  area  of  the  fibres,  results  in  the  retention  of 
some  particles  finer  than  the  nominal  pore  size  of 
the  filters  and  a  high  potential  for  adsorption  of 
non-filterable  solids.  A  series  of  experiments  were 


conducted  to  determine  if  the  measured  amounts 
POC  represented  POC  or  POC  in  addition 
DOC  adsorbed  onto  glass  fibre  filters.  Tests  we 
performed  where  different  volumes  of  seawai 
samples  were  chosen  to  represent  eutrophic  (< 
mg  chl  a/  m3)  and  oligiotrophic  (0. 1  mg  chl  a/n 
environments.  The  results  of  the  experiments  ia 
cate  that  adsorbed  DOC  reached  greater  than  35 
of  POC  calculated  to  be  retained  on  filters.  It  v, 
also  determined  that  the  problem  of  DOC  interii 
ences  in  POC  determination  is  greater  for  oligoti 
phic  samples  because  organic  carbon  loading 
lower  for  oligotrophic  waters.  In  addition,  t 
amounts  of  DOC  adsorbed  appear  to  vary  with  t 
nature  and  volumes  of  the  samples  filtered.  (Koi 
PTT) 
W90- 12001 


DIHALOACETONITRILES  IN  DUTCH  DRTN 
FNG  WATERS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milie 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5F. 
W90- 12006 
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PROPOSED  METHODOLOGY  FOR  ASSES 
ING  THE  RELATIVE  IMPACT  OF  ACID  RA1 
AND  NITROGEN  FERTILIZERS  ON  ACIDI1 
OF  AGRICULTURAL  SOILS  FN  CANADA. 

Agriculture  Canada,  Ottawa  (Ontario).  Land  R 

source  Research  Centre. 

D.  R.  Coote,  S.  Shah  Singh,  and  C.  Wang. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vc 

69,  No.  3,  p  611-627,  August  1989.  6  fig,  6  tab, ' 

ref. 

Descriptors:  'Acid  rain,  'Acid  rain  effecl 
'Acidic  soils,  'Environmental  effects,  'Fertilize! 
'Model  studies,  'Path  of  pollutants,  'Soil  chemi 
try,  Agricultural  chemicals,  Agriculture,  Ammor 
um  salts,  Canada,  Leaching,  Nitrification,  Nitrog< 
compounds,  Precipitation,  Soil  properties,  Sulfate 

Acid  rain  and  N  fertilizers  both  contribute  to  sc 
acidity,  but  no  method  has  been  available  to  cot 
pare  their  relative  impacts.  A  simple  model  (S( 
LACID)  which  assesses  quantitatively  the  acidif; 
ing  effects  of  precipitation  and  N  fertilizers  c 
agricultural  soils  is  presented.  Acid  rain  has  bee 
treated  as  a  dilute  solution  of  NH4NO 
(NH4)2S04  and  associated  acids.  Soil  and  plai 
pathways  are  considered  for  NH4(+)  N03(-)  an 
S04(2-)  by  way  of  leaching,  gaseous  losses  froi 
microbial  reduction,  plant  uptake  and  removal,  an 
organic  immobilization  and  mineralization.  Tl 
model  was  most  sensitive  to  leaching  of  N03(-).  i 
relationship  between  base  saturation  and  bas 
cation  leaching  is  described.  Field  data  reporte 
from  21  treatments  at  six  experimental  sites  wet 
used  to  test  the  model,  which  provided  reliabl 
estimates  of  final  pH  and  of  changes  in  base  satun 
tion.  Compared  with  previously  published  met! 
ods,  the  model  provided  the  best  estimates  of  lim 
requirements  as  computed  from  field  measure 
ments.  (Author's  abstract) 
W90- 10529 


SEDIMENT  AND  RUNOFF  WATER  CHARAC 
TERISTICS  AS  INFLUENCED  BY  CROPPED 
AND  TILLAGE  PRACTICES. 

Agriculture   Canada,    Lethbridge    (Alberta).   Re 

search  Station. 

For  primary  bibliographic  entry  see  Field  4C. 

W90-10530 


GALVANIC  CORROSION  OF  LEAD  SOLDEI 
IN  COPPER  PIPEWORK. 

Water     Research     Centre,     Swindon     (England) 

Swindon  Engineering  Centre. 

R.  Gregory. 

Journal  of  the  Institution  of  Water  and  Environ 

mental  Management  JIWMEZ,  Vol.  4,  No.  2,  \ 

112-118,  April  1990.  2  fig,  3  tab,  6  ref. 

Descriptors:  'Corrosion,  'Drinking  water,  'Lead 
'Pipes,  'Water  pollution  sources,  'Water  qualit) 
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control,  Flushing,  Maintenance,  Tin,  Water  qual- 
ity, Water  treatment,  Zinc,  Orthophosphates. 

The  galvanic  corrosion  potentials  of  thirty-eight 
different  waters  were  measured  on  site,  using  'Oli- 
phant'  corrosion  cells,  for  lead-tin  solder  coupled 
to  copper.  A  wide  range  in  corrosion  potential  was 
found,  and  the  chloride-sulfate  ratio  had  the  most 
significant  effect  on  corrosion  potential.  Tests  to 
reduce  corrosion  potentials  by  dosing  sulfate,  sili- 
cate, zinc,  and  orthophosphate  were  carried  out. 
Zinc  dosing,  especially  in  combination  with  ortho- 
phosphate,  was  the  most  effective  treatment  for  all 
waters,  but  posed  problems  for  water  quality.  Con- 
tamination of  tap  water  by  galvanic  corrosion  of 
lead  solder  occurs  early  in  the  life  of  new  plumb- 
ing, and  risk  of  exposure  to  contamination  can  be 
reduced  by  flushing.  The  new  plumbing  systems, 
especially  for  institutional  buildings,  the  use  of  lead 
solders  should  be  banned.  For  existing  institutional 
buildings  where  high  lead  concentrations  are 
shown  to  occur,  flushing  and  re-plumbing  should 
be  used  to  upgrade  the  pipe  system.  Dosing  with 
zinc  should  be  reserved  as  a  method  of  last  resort. 
(Davis-PTT) 
W90-10534 


IMPACT  OF  INTENSIVE  DAIRY  FARMING 
ACTIVITIES  ON  RIVER  QUALITY:  THE  EAST- 
ERN CLEDDAU  CATCHMENT  STUDY. 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  4C. 
W90- 10541 


POLYCHLORINATED  DIBENZO-P-DIOXINS 
(PCDDS)  AND  POLYCHLORINATED  DIBEN- 
ZOFURANS  (PCDFS)  IN  SEDIMENTS  AND 
FISH  IN  HAMBURG  HARBOR  (POLYCHLOR- 
IERTE  DIBENZO-P-DIOXLNE  (PCDDS)  UND 
POLYCHLORIERTE  DIBENZOFURANE 

(PCDFS)    IN    SEDEMENTEN    UND    FISCHEN 
AUS  DEM  HAMBURGER  HAFEN). 
Umweltbehoerde,  Hamburg  (Germany,  F.R.).  Abt. 
Flusse-und  Abwasseruntersuchungen. 
R.  Gotz,  and  E.  Schumacher. 
Chemosphere  CMSHAF,  Vol.  20,  No.  1/2,  p  51- 
73,  1990.  13  fig,  1  tab,  36  ref,  2  append.  English 
summary. 

Descriptors:  *Bioaccumulation,  *Dioxins,  *Fish, 
•Marine  sediments,  *Path  of  pollutants,  *Water 
pollution  sources,  Chlorinated  hydrocarbons,  Pes- 
ticides, West  Germany. 

Isomerspecific  analyses  of  polychlorinated  di- 
benzo-p-dioxins  (PCDDs)  and  polychlorinated  di- 
benzofurans  (PCDFs)  were  performed  in  25  sam- 
ples of  sediments  and  1 5  samples  of  fish  collected 
in  the  harbor  of  Hamburg,  Federal  Republic  of 
Germany.  2,3,7,8-Tetrachlorodibenzodioxin  was 
identified  and  quantified  in  all  samples.  In  the 
sediments,  point  sources  were  identified  where 
background  levels  were  exceeded  by  a  factor  of 
10-70.  Possible  sources  of  the  contamination  are 
discussed.  The  levels  in  the  fish  samples  were 
found  to  parallel  the  sediment  levels.  (Author's 
abstract) 
W90- 10545 


ARSENIC  METABOLISM  IN  A  FRESHWATER 
FOOD  CHAIN. 

Kagoshima  Univ.  (Japan).  Dept.  of  Applied  Chem- 
istry. 

S.  Maeda,  R.  Inoue,  T.  Kozono,  T.  Tokuda,  and  A. 
Ohki. 

Chemosphere  CMSHAF,  Vol.  20,  No.  1/2,  p  101- 
108,  1990.  4  fig,  1  tab,  13  ref. 

Descriptors:  *Arsenic,  *Bioaccumulation,  'Bio- 
transformation, *Food  chains,  'Path  of  pollutants, 
Algae,  Biochemistry,  Chlorella,  Goldfish,  Trophic 
level,  Zooplankton. 

Accumulation  and  the  biotransformation  of  arsenic 
were  investigated  in  a  three-step  freshwater  food 
chain  consisting  of  an  autotroph  (Chlorella  sp.),  a 
grazer  (Moina  sp.)  and  a  carnivore  (Carassius  sp.). 
Chlorella  sp.  was  inoculated  and  cultured  for  14 
days  in  arsenic-containing  Modified-Detmer  media, 


and  the  growth  and  the  total  arsenic  concentration 
in  the  cell  were  determined.  Both  the  growth  of 
Chlorella  sp.  and  the  total  arsenic  accumulated  in 
the  cell  increased  with  an  increase  of  the  arsenic 
concentration  in  the  medium.  The  grazer  and  car- 
nivore survived  in  arsenic-containing  water  below 
3  and  25  mg  As(V)/liter,  respectively.  These  orga- 
nisms also  accumulated  arsenic(V)  from  water  and 
methylated  part  of  it.  The  arsenic-accumulation 
from  food  decreased  one  order  of  magnitude  and 
the  biomethylation  of  the  arsenic  increased,  succes- 
sively with  an  elevation  in  the  trophic  level.  (Au- 
thor's abstract) 
W90-10546 


SEASONAL  VARIATIONS  AND  SEX  RELATED 
DIFFERENCES  OF  ORGANOCHLORINES  IN 
WHELKS  (BUCCLNUM  UNDATUM)  FROM 
THE  GERMAN  BIGHT. 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 
chemie  und  Lebensmittelschemie. 
R.  Knickmeyer,  and  H.  Steinhart. 
Chemosphere  CMSHAF,  Vol.  20,  No.  1/2,  p  109- 
122,  1990.  7  fig,  3  tab,  22  ref. 

Descriptors:  *Bioaccumulation,  'Chlorinated  hy- 
drocarbons, *Mollusks,  *Path  of  pollutants,  'Pol- 
lutant identification,  'Polychlorinated  biphenyls, 
'Seasonal  variation,  Benzenes,  Biochemistry, 
DDE,  Fate  of  pollutants,  Insecticides,  Lindane, 
Pesticides,  Tissue  analysis. 

Pooled  samples  of  whelk  (Buccinum  undatum)  col- 
lected from  December  1988  to  May  1989  at  14 
different  stations  of  the  German  Bight  were  ana- 
lyzed for  polychlorinated  biphenyls  (PCBs),  hex- 
achlorobenzene  (HCB),  p,p*-dichloro-diphenyl- 
dichloroethene  (p,p'-DDE)  and  gamma-hexachlor- 
ocyclohexane  (lindane)  in  the  lipids  of  whelks. 
Pentachlorbiphenyls  to  decachlorbiphenyls  lacking 
vicinal  H  atoms  in  the  meta-para  position  were 
accumulated  in  the  whelks.  The  lipid  content  as 
well  as  the  organochlorine  contamination  of  male 
and  female  whelks  sampled  at  the  same  position 
showed  distinct  seasonal  variations.  These  changes 
were  attributed  to  the  reproductive  cycle  and  feed- 
ing activities  of  the  whelks.  Females  exhibited 
higher  contamination  with  total  PCBs,  HCB  and 
p,p'-DDE  in  April  when  their  feeding  levels  were 
highest.  The  occurrence  of  lindane  was  not  influ- 
enced by  feeding  or  reproductive  activity.  A  deter- 
mination of  the  organochlorine  burden  in  a  whelk 
found  with  eggs  in  December  showed  that  ap- 
proximately 29%  HCB,  18%  p,p'-DDE  and  17% 
PCB  were  deposited  in  the  eggs.  Total  PCBs,  p,p'- 
DDE,  and  HCB  levels  were  correlated  with  lipid 
concentrations  in  whelk.  Lindane  exhibited  no  dis- 
tinct correlation  to  the  lipids.  (Geiger-PTT) 
W90- 10547 

THREE-PHASE  PARTITIONING  OF  HYDRO- 
PHOBIC ORGANIC  COMPOUNDS  IN  GREAT 
LAKES  WATERS. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

B.  J.  Eadie,  N.  R.  Morehead,  and  P.  F.  Landrum. 
Chemosphere  CMSHAF,  Vol.  20,  No.  1/2,  p  161- 
178,  1990.  6  fig,  4  tab,  32  ref. 

Descriptors:  'Great  Lakes,  'Organic  compounds, 
•Particulate  matter,  'Path  of  pollutants,  Aromatic 
compounds,  Benzenes,  Chemical  analysis,  DDT, 
Dissolved  solids,  Organic  carbon,  Organic  matter, 
Polychlorinated  biphenyls,  Seasonal  variation,  Sol- 
ubility. 

Great  Lakes  waters  were  freshly  collected,  inocu- 
lated with  radiolabeled  hydrophobic  organic  com- 
pounds and,  after  equilibration,  separated  into  par- 
ticle bound,  dissolved  organic  matter  bound  and 
freely  dissolved  phases.  In  these  ambient  suspend- 
ed matter  (0.2-5  ppm)  and  dissolved  organic 
carbon  (1-6  ppm)  media,  the  freely  dissolved  phase 
generally  dominates  and  the  amounts  associated 
with  dissolved  organic  matter  rarely  exceeds  5% 
for  most  compounds.  Solubility  controls  the  con- 
stituent distribution  between  particle  bound  and 
freely  dissolved  but  plays  a  much  smaller  role  in 
mediating  the  binding  to  dissolved  organic  matter. 
Differences  observed  in  the  binding  to  dissolved 


and  particulate  organic  matter  support  the  need  to 
consider  the  distribution  of  constituents  among 
three  phases.  Although  the  concentration  and  com- 
position of  the  substrate  changes  significantly, 
there  is  no  apparent  seasonal  effect  on  the  distribu- 
tion of  compounds  among  the  three  phases  in  the 
Great  Lakes.  (Author's  abstract) 
W90- 10548 


DETERMINATION  OF  NONYLPHENOL  AND 
NONYLPHENOL  ETHOXYLATES  AS  THEIR 
PENTAFLUOROBENZOATES  IN  WATER, 
SEWAGE  SLUDGE  AND  BIOTA. 

National  Swedish  Environment  Protection  Board, 
Solna.  Special  Analytical  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 10549 


MEDIATORS  OF  MICROBIOLOGIC  ORIGIN 
AND  EUTROPHICATION  PHENOMENA. 

Centre  d'Etudes  et  de  Recherches  de  Biologie  et 
d'Oceanographie  Medicale,  Nice  (France). 
For  primary  bibliographic  entry  see  Field  5C. 
W90-10550 


BIOACCUMULATION  OF  SOME  POLYCHLO- 
RINATED DIBENZO-P-DIOXINS  AND  OC- 
TACHLORODIBENZOFURAN  IN  THE  GUPPY 
(POECILIA  RETICULATA). 

Windsor  Univ.  (Ontario).  Great  Lakes  Inst. 
F.  A.  P.  C.  Gobas,  and  S.  M.  Schrap. 
Chemosphere  CMSHAF,  Vol.  20,  No.  5,  p  495- 
512,  1990.  4  fig,  3  tab,  21  ref. 

Descriptors:  'Bioaccumulation,  'Dioxins,  'Gup- 
pies,  'Path  of  pollutants,  Biochemistry,  Biological 
magnification,  Biotransformation,  Chlorinated  hy- 
drocarbons, Fate  of  pollutants,  Fish  physiology, 
Polychlorinated  biphenyls. 

The  bioconcentration  and  dietary  accumulation  of 
some  chlorinated  dibenzo-p-dioxins  congeners 
(PCDDs)  and  octachlorodibenzofuran  (OCDF)  in 
the  guppy  (Poecilia  reticulata)  were  investigated  in 
laboratory  feeding  experiments.  Dietary  bioaccu- 
mulation of  the  PCDD  congeners  and  OCDF  was 
insignificant.  The  bioconcentration  factors  of 
PCDDs  and  OCDF  were  approximately  two 
orders  of  magnitude  lower  than  those  of  polychlo- 
rinated biphenyls  of  similar  1-octanol-water  parti- 
tion coefficient.  The  low  bioconcentration  and  die- 
tary bioaccumulation  factors  of  the  PCDDs  are 
due  to  rapid  depuration  of  the  chemicals  from  the 
fish.  Metabolic  transformation  of  the  PCDDs  in 
the  fish  was  an  important  factor  causing  this  rapid 
depuration.  Metabolic  transformation  of  the 
PCDDs  appears  to  involve  hydroxylation,  prob- 
ably mediated  by  the  mixed  function  oxidase 
system.  (Author's  abstract) 
W90- 10553 


ABSORPTION  AND  RETENTION  OF  ALUMI- 
NUM FROM  DRINKING  WATER:  1.  EFFECT 
OF  CITRIC  AND  ASCORBIC  ACIDS  ON  ALU- 
MINUM TISSUE  LEVELS  EM  RABBITS. 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 
B.  Fulton,  and  E.  H.  Jeffery. 
Fundamental  and  Applied  Toxicology  FAATDF, 
Vol.  14,  No.  4,  p  788-796,  May  1990.  3  fig,  1  tab,  28 
ref.  USGS  Water  Resource  Center  Grant  S-120. 

Descriptors:  'Acid  rain  effects,  'Aluminum, 
'Bioaccumulation,  'Drinking  water,  'Path  of  pol- 
lutants, 'Rabbits,  *Water  pollution  effects,  Absorp- 
tion, Acids,  Animal  physiology,  Biochemistry, 
Copper,  Fate  of  pollutants,  Iron,  Tissue  analysis, 
Toxicity,  Zinc. 

Adult,  male  New  Zealand  White  rabbits  (three  per 
group)  were  administered  drinking  water  contain- 
ing aluminum  chloride  (0,  100,  or  500  mg  Al/L) 
together  with  citrate  (0. 1 1  M),  ascorbate  (0. 1 1  M), 
or  no  added  ligand  ad  libitum  for  12  weeks,  to 
investigate  the  bioaccumulation  of  aluminum.  Rab- 
bits were  fed  ad  libitum  regular  rabbit  chow  ana- 
lyzed to  contain  297  mg  AlAg.  Treatment  had  no 
effect  upon  food  and  water  intake  or  weight  gain 
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during  the  experimental  period.  No  effect  of  alumi- 
num was  observed  on  tissue  levels  of  the  essential 
metals  zinc,  copper,  and  iron,  or  on  hemoglobin 
and  hematocrit  values.  Aluminum  levels  were 
found  to  increase  in  a  dose-dependent  manner  in 
stomach  and  intestinal  mucosa,  kidney,  bone,  urine, 
and  feces.  There  was  only  a  slight  accumulation  in 
liver,  and  no  accumulation  in  brain  (cerebral 
cortex  or  hippocampus).  Although  plasma  alumi- 
num was  directly  related  to  aluminum  intake, 
whole  blood  aluminum  bore  no  relation  to  alumi- 
num dose.  Citrate  had  no  effect  on  aluminum  accu- 
mulation in  the  stomach  or  intestine,  but  signifi- 
cantly enhanced  plasma  and  bone  aluminum  levels. 
Ascorbate  did  not  enhance  aluminum  accumula- 
tion in  any  tissue  studied  and  even  prevented  accu- 
mulation in  bone.  Both  citrate  and  ascorbate  en- 
hanced excretion  of  aluminum.  Ascorbate  therapy 
may  be  of  potential  clinical  use  to  enhance  alumi- 
num excretion.  (Author's  abstract) 
W90-10555 


MODEL  SIMULATIONS  OF  RAINOUT  AND 
WASHOUT  FROM  A  WARM  STRATIFORM 
CLOUD. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-10556 


GEOCHEMICAL  ANOMALY  OF  URANIUM  IN 
THE  HUANGHE  RTVER  ESTUARY. 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

L.  Xu,  and  Z.  Zhou. 

Marine  Sciences,  Vol.  1,  No.  1,  p  43-50,  July  1989. 

5  fig,  3  tab,  7  ref. 

Descriptors:  'China,  'Estuaries,  •Geochemistry, 
♦Huang  He  River,  "Uranium  radioisotopes, 
•Water  pollution  sources,  Mixing,  Path  of  pollut- 
ants, Salinity,  Suspended  solids,  Tidal  effects,  Up- 
welling,  Wind. 

The  geochemistry  of  uranium  in  the  Huanghe 
River  estuary  of  China  was  investigated  in  May, 
August,  and  November  of  1984  at  various  sampling 
stations.  The  uranium  concentration  was  anoma- 
lous with  an  average  concentration  of  5-6  micro- 
grams/L,  which  is  higher  than  that  in  most  of  the 
rivers  in  the  world.  The  uranium  concentration 
appeared  the  highest  in  Hemen  station  of  the 
Huanghe  estuary.  This  was  attributed  to  resuspen- 
sion  of  sediments  at  the  Huanghe  River  mouth 
caused  by  the  jet  type  discharge  characteristics  of 
the  river,  the  existence  of  eddy  currents,  the  up- 
welling  at  the  area  adjacent  to  the  Huanghe  River 
estuary,  and  tidal  fluctuations.  The  relationship 
between  the  salinity  and  the  uranium  concentration 
is  anomalous  with  an  inverse  ratio,  i.e.,  the  uranium 
concentration  decrease  with  the  increase  of  salinity 
in  the  Huanghe  estuary.  The  uranium  concentra- 
tion in  suspended  matters  in  the  Huanghe  estuary  is 
higher  than  that  in  other  estuaries.  The  variation  of 
uranium  concentration  with  season  is  not  very 
apparent;  it  was  lower  in  May  than  in  August.  The 
concentration  to  the  North  of  the  Huanghe  estuary 
in  summer  was  higher  than  that  to  the  South,  but 
the  situation  was  reversed  in  winter  due  to  the 
surface  layer  residual  current.  The  uranium  con- 
centration was  generally  higher  in  adjacent  areas 
of  the  Huanghe  estuary,  which  may  be  due  to  the 
actions  of  tides,  tidal  currents,  seasonal  runoff  and 
wind-wave  action.  (Author's  abstract) 
W90- 10560 


ESTABLISHMENT  OF  ANAEROBIC,  REDUC- 
ING CONDITIONS  IN  LAKE  SEDIMENT 
AFTER  DEPOSITION  OF  ACIDIC,  AEROBIC 
SEDIMENT  BY  A  MAJOR  STORM. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

P.  E.  Bell,  A.  T.  Herlihy,  and  A.  L.  Mills. 
Biogeochemistry  BIOGEP,  Vol.  9,  No.  2,  p  99- 
116,  March  1990.  7  fig,  1  tab,  46  ref. 

Descriptors:  *Acid  mine  drainage,  'Anaerobic 
conditions,  •Hurricanes,  'Lake  sediments,  'Path  of 
pollutants,  Acidification,  Acidity,  Alkalinity,  Bio- 
degradation,  Fate  of  pollutants,  Hydrogen  ion  con- 


centration, Interstitial  water,  Lake  Anna,  Microbi- 
al degradation,  Neutralization,  Sulfates,  Virginia. 

Hurricane  Danny  resulted  in  the  rapid  deposition 
of  10  cm  of  oxidized,  acidic  sediment  in  the  Con- 
trary Creek  arm  of  Lake  Anna,  Virginia.  Several 
biological  and  geochemical  parameters  were  moni- 
tored with  time  to  ascertain  how  long  it  took  the 
newly-deposited  lake  sediments  to  attain  the  anaer- 
obic, circumneutral,  actively  sulfate-reducing  state 
normally  observed  in  this  portion  of  the  lake.  The 
sediment  platinum-electrode  potential  dropped 
from  350  mV  to  100  mV  within  the  first  week  after 
the  storm.  The  pH  of  the  pore  water  increased 
from  4.5  to  5.8  within  three  weeks,  and  titratable 
alkalinity  was  detected  within  two  weeks  and  three 
weeks  at  3  cm  and  1  cm  depths,  respectively. 
Accumulation  of  reduced  products  of  sulfate  re- 
duction (acid  volatile  sulfide)  began  by  three  to 
four  weeks  after  the  storm  event.  Both  methano- 
gens  and  sulfate  reducers  were  present  in  high  and 
approximately  equal  numbers  in  the  freshly  depos- 
ited material.  The  rapid  neutralization  of  the  acidi- 
ty in  the  fresh  sediment  prior  to  the  onset  of  sulfate 
reduction  suggests  that  reactions  other  than  sulfate 
reduction  caused  the  initial  increase  in  pH  and 
alkalinity  in  this  system.  (Author's  abstract) 
W90- 10568 


NITRATE  CONCENTRATIONS  IN  SNOW 
FROM  REMOTE  AREAS:  IMPLICATION  FOR 
THE  GLOBAL  NOX  FLUX. 

New   Hampshire   Univ.,    Durham.    Inst,    for   the 

Study  of  Earth,  Oceans  and  Space. 

W.  B.  Lyons,  P.  A.  Mayewski,  M.  J.  Spencer,  and 

M.  S.  Twickler. 

Biogeochemistry  BIOGEP,  Vol.  9,  No.  3,  p  211- 

222,  April  1990.  1  fig,  3  tab,  56  ref.  NSF-ATM- 

792188,  NSF-DPP-782119,  NSF-INT-03175,  NSF- 

INT-8203891,     NSF-DPP-83044801,     EPA-APP- 

03306,    NSF-DPP-8411018,    and    NATO-SA5-2- 

05RG. 

Descriptors:  'Acid  rain,  *Air  pollution,  *Global 
warming,  *Ice,  •Nitrates,  'Nitrogen  compounds, 
•Path  of  pollutants,  *Snow,  Chemistry  of  precipi- 
tation, Climatology,  Deposition,  Hydrologic  data 
collections,  Spatial  distribution,  Temporal  distribu- 
tion. 

Data  was  collected  and  analyzed  for  N03(-)  in 
recent  snow  from  remote  regions  of  the  world  to 
better  understand  atmospheric  deposition  rates  in 
these  regions.  Surface  samples  were  collected  by 
pushing  precleaned  polyethylene  or  polycarbonate 
containers  along  the  snow  surface.  Deeper  samples 
were  collected  from  hand  dug  snowpit  faces. 
During  the  nine-year  period  of  sample  collection 
and  analysis,  two  different  analytical  methods  were 
utilized:  a  colorimetric  technique  using  an  auto- 
analyzer  system  and  ion  chromatography.  In  gen- 
eral, glaciochemical  records  reflect  changes  in  at- 
mospheric chemistry  through  time  at  any  one  loca- 
tion. This  spatial  distribution  would  then  allow  a 
temporal  depositional  history  to  be  estimated  at 
various  locations  not  easily  sampled  for  continuous 
precipitation  chemistry.  The  data  was  divided  into 
four  general  groupings:  polar,  subpolar,  temperate 
and  tropical.  Areas  that  were  influenced  by  conti- 
nental aerosols  had  higher  depositional  fluxes  of 
N03(-)  than  areas  that  were  more  influenced  by 
oceanic  air.  Using  NOx  deposition  rates  as  well  as 
published  fluxes  in  other  remote  areas  dominated 
by  rain  rather  than  snow,  a  non-anthropogenic 
depositional  flux  of  19  trillion  gm  N/yr  on  a  global 
basis  was  calculated.  The  fossil  fuel  emission  rate  is 
similar  to  the  non-anthropogenic  fluxes.  As  the 
database  from  remote  areas  becomes  larger,  the 
ability  to  better  quantify  natural  fluxes  of  nitrogen 
will  improve.  (Geiger-PTT) 
W90- 10570 


ALUMINUM  GEOCHEMISTRY  IN  PEATLAND 
WATERS. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

E.  H.  Helmer,  N.  R.  Urban,  and  S.  J.  Eisenreich. 
Biogeochemistry  BIOGEP,  Vol.  9,  No.  3,  p  247- 
276,  April  1990.  9  fig,  4  tab,  94  ref. 

Descriptors:  *Acid  rain,  •Aluminum,  •Geochemis- 
try, 'Organic  matter,  'Path  of  pollutants,  'Peat 


bogs,  'Wetlands,  Absorption,  Canada,  England, 
Fate  of  pollutants,  Hydrogen  ion  concentration, 
Models,  Spatial  distribution,  Speciation. 

The  chemical  speciation  of  aluminum  was  exam- 
ined in  surface  water  samples  from  Sphagnum 
peatlands  in  north-central  Minnesota,  from  peat- 
lands  along  the  Canadian  east  coast,  and  from  bogs 
in  the  Pennine  Mountain  area  of  England.  In 
highly  organic  (dissolved  organic  carbon  (DOC) 
equals  approximately  50  mg/L),  low  pH  waters, 
80-90%  of  total  dissolved  Al  was  complexed  with 
organic  matter  (OM),  while  in  waters  with  low 
DOC  (approximately  5  mg/L)  54-86%  of  total 
dissolved  Al  existed  as  Al(  +  3)  or  other  inorganic 
Al  species.  Batch  titrations  of  OM  with  Al  re- 
vealed a  high  Al  binding  capacity,  1.4-2.8  micro- 
moles/mg  DOC,  that  generally  was  unsaturated 
with  Al.  Titrations  of  OM  with  Al  in  conjunction 
with  a  continuous  distribution  model  were  used  to 
determine  Al-OM  conditional  stability  constants. 
Binding  capacity  (micromoles  Al/mg  DOC  and 
strength  (formation  constant  )  increased  from  pH  3 
to  5  but  decreased  above  pH  5  due  to  formation  of 
Al-hydroxy  species  including  Al(OH)3(s).  The 
high  binding  capacity  of  organic  matter  in  bog 
waters  facilitates  metal  mobility,  especially  in  low 
pH  (<  5)  wetlands  where  metal  solubility  is  high 
and  organic  concentrations  are  highest.  Results 
showed  that  the  relative  degree  of  organic  matter 
saturation  with  metal  ions  was  important  in  model- 
ing Al  speciation  in  bog  waters.  (Author's  abstract) 
W90- 10571 


COMPARISON  OF  PHOSPHORUS  IMMOBI- 
LIZATION IN  SEDIMENTS  OF  FRESHWATER 
AND  COASTAL  MARINE  SYSTEMS. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 
Ecosystem  Studies. 
N.  Caraco,  J.  Cole,  and  G.  E.  Likens. 
Biogeochemistry  BIOGEP,  Vol.  9,  No.  3,  p  277- 
290,  April  1990.  1  fig,  2  tab,  76  ref.  NSF  Grant 
BSR  8516897. 

Descriptors:  'Cycling  nutrients,  'Eutrophication, 
'Lake  sediments,  'Marine  sediments,  'Path  of  pol- 
lutants, 'Phosphorus,  Carbon,  Decomposition, 
Dissolved  solids.  Nutrients,  Phytoplankton,  Sea- 
water. 

The  extent  to  which  sediments  of  aquatic  systems 
immobilize  or  release  phosphorus  can  dramatically 
affect  the  phosphorus  content  of  overlying  waters. 
Data  from  48  different  aquatic  systems  suggests 
that  there  may  be  a  major  difference  between 
fresh-water  and  saltwater  systems  in  this  immobili- 
zation. Under  oxic  conditions  (water  overlying 
sediments  had  dissolved  oxygen  >  0.5  mg/L)  P  is 
strongly  immobilized  in  sediments  of  most  fresh- 
water systems.  In  sediments  of  most  saltwater  sys- 
tems P  is  released  from  sediments  and  behaves, 
essentially,  as  a  conservative  tracer  of  benthic  de- 
composition. This  difference  in  P  cycling  is  large 
enough  to  have  an  influence  on  the  often  cited 
difference  in  phytoplankton  nutrient  limitation  be- 
tween fresh-and  saltwater  systems.  (Author's  ab- 
stract) 
W90-10572 


USE  OF  SWRRB  COMPUTER  MODEL  FOR 
THE  NATIONAL  COASTAL  POLLUTANT  DIS- 
CHARGE INVENTORY. 

Terra  Research,  Inc.,  Akron,  OH. 

For  primary  bibliographic  entry  see  Field  7A. 

W90- 10590 


CARTOGRAPHIC  MODELING  OF  NONPOINT 
POLLUTANT  SURFACES  FOR  A  COASTAL 
DRAINAGE  AREA. 

Salem  State  Coll.,  MA.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7C. 
W90- 10591 


HISTORICAL  TRENDS  IN  NUTRIENT  LOAD- 
ING TO  THE  NEUSE  RD/ER  ESTUARY,  NC. 

East   Carolina   Univ.,   Greenville,   NC.   Inst,   for 

Coastal  and  Marine  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 
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W90- 10593 

DETERMINATION  OF  DISSOLVED  MONO- 
MERIC  ALUMINUM  CONCENTRATIONS  IN 
COASTAL  NORTH  CAROLINA  RIVERS. 

East  Carolina  Univ.  School  of  Medicine,  Green- 
ville NC.  Shared  Research  Resources  Labs. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 10595 

HUDSON  RIVER  POLLUTION:  COMPARING 
POINT  AND  NONPOINT  SOURCE  EMIS- 
SIONS OF  HAZARDOUS  CHEMICALS. 

INFORM,  Inc.,  New  York. 

S.  O.  Rohmann. 

IN-  Coastal  Water  Resources.  Proceedings  ot  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.   1988.  p  383-391,   1  fig,   1  tab,   19  ref. 

Descriptors:  *Coastal  waters,  'Hazardous  wastes, 
•Hudson  River,  'Nonpoint  pollution  sources, 
•Urban  runoff,  *Water  pollution  sources,  Agricul- 
tural runoff,  Arsenic,  Cadmium,  Chromium, 
Endrin,  Grease,  Heavy  metals,  Industna 
wastewater,  Lead,  Mercury,  Municipal 
wastewater,  New  York,  Polychlorinated  biphen- 
yls. 

The  quantities  of  eight  hazardous  chemicals  dis- 
charged into  the  estuarine  portion  of  the  Hudson 
River  from  industrial  and  municipal  sewage  treat- 
ment plants   (point   sources)   were   compared   to 
those  reaching   the  river  from  agricultural   and 
urban  runoff  (nonpoint  sources).  Federal  and  state 
regulatory  agency  documents  were  used  to  deter- 
mine the  amounts  of  arsenic,  cadmium,  chromium- 
hexavalent,  endrin,  lead,  mercury,  oil  and  grease, 
and  PCBs  discharged  into  the  12790  sq  km  portion 
of  the  Hudson  between  the  Battery  of  Manhattan 
Island  and  the  Federal  Dam  at  Troy,  New  York  in 
1982  from  point  sources.  Estimates  of  the  amounts 
of  these  contaminants  washed  into  this  section  ot 
the  Hudson  in  circa  1982  from  nonpoint  sources 
were  obtained  from  the  National  Oceanic  and  At- 
mospheric Administration.   In  the  case  of  lead, 
nonpoint  sources  released  762  times  the  amount 
released  from  point  sources.  Similar  results  were 
found  for  arsenic,  cadmium  and  mercury.  Com- 
parisons of  the  other  four  chemicals  were  con- 
founded by  difficulties  in  quantifying  amounts  re- 
leased from  one  of  the  two  source  categories. 
These   data   indicate   that   the   nonpoint   sources 
input  of  hazardous  chemicals  were  more  deleteri- 
ous to  the  estuarine  portion  of  the  Hudson  River  m 
1982  than  were  discharges  from  point  sources.  (See 
also  W90-10584)  (Author's  abstract) 
W90-10613 

COST  EFFECTIVE  AND  EDUCATIONAL  AP- 
PROACH TO  WATERSHED  INVESTIGATION 
AND  MANAGEMENT. 

Maryland  Univ.,  College  Park.  Natural  Resources 

Management  Program. 

For  primary  bibliographic  entry  see   Held   Xj. 

W90-10614 


HYDROGEOLOGIC  CASE  STUDY  OF  SEPTIC 
TANK  EFFLUENT  DISCHARGE,  FIGURE 
EIGHT  ISLAND,  NORTH  CAROLINA. 

Russnow,  Kane  and  Andrews,  Inc.,  Raleigh,  NC. 
E.  E.  Andrews. 

IN-  Coastal  Water  Resources.  Proceedings  ot  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  505-507. 

Descriptors:  'Coastal  waters,  'Figure  Eight 
Island,  •Geohydrology,  *North  Carolina,  "Septic 
tanks,  'Site  selection,  'Wastewater  disposal,  Bar- 
rier islands,  Flow  velocity,  Groundwater  move- 
ment, Hydraulic  conductivity,  Model  studies,  Po- 
rosity, Soil  properties. 

Cases  of  artificially  filled  sites  being  rejected  by 
the  New  Hanover  County  Health  Department 
have  led  to  relatively  detailed  geohydrologic  in- 
vestigations of  more  than  thirty  lots  at  Figure 
Eight  Island,  North  Carolina.  These  investigations 


essentially  cover  the  barrier  island,  with  the  pre- 
dominance of  the  investigations  on  the  landward 
edge  of  the  barrier  island  complex.  Geologically 
the  barrier  island  has  four  features  that  will  signifi- 
cantly influence  the  functioning  of  septic  tank  nitri- 
fication fields:  (1)  beach  front  located  on  natural 
primary  and  secondary  dune  deposits;  (2)  the  land- 
ward side  of  the  southern  end  of  the  island;  (3)  the 
landward  side  in  the  middle  portion  of  the  island; 
and  (4)  the  landward  side  of  the  north  end  of  the 
island  which  primarily  consists  of  fill  over  soil 
surfaces  or  fill  over  sandy  tidal  marsh  deposits. 
Initially,  sediment  analysis  was  used  to  compare 
the  nature  of  a  fill  site  to  a  naturally  occurring  site. 
Statistical  analysis  of  the  grain  size  distribution 
revealed  that  sorting  and  skewness  of  the  fill  sand 
is  essentially  the  same  as  those  naturally  occurring 
on  a  beach  front  lot.  The  naturally  occurring  beach 
environment  was  not  hydrologically  tested  on  this 
island.  However,  testing  in  other  areas  reveal  hy- 
drologic  conductivities  greater  than  50  ft/day,  cor- 
respondingly  low   hydraulic   gradients,   oxidizing 
conditions  in  the  unsaturated  zone,  and  marginally 
reducing  conditions  with  depth  in  the  saturated 
zone   Using  the  information  gathered  on  each  lot, 
the  hydrology  of  a  450  gal/day  discharge  is  mod- 
eled using  a  Mound  Height  model,  velocity  and 
transit  time  is  calculated,  and  a  determination  of 
the  ability  of  the  unsaturated  zone  to  support  facul- 
tative  aerobic   bacteria   is   established   using   the 
redox  potential  estimate  of  the  unsaturated  zone 
and  the  isopach  thickness  of  the  zone.  Generally, 
most  of  the  lots  are  suitable  for  a  septic  tank 
nitrification   field.   Only   the   lots  located   in   the 
middle  portion  of  the  island  will  not  always  sup- 
port the  needed  facultative  aerobic  bacteria  for 
septic  tanks.   (See  also  W90- 10584)  (Lantz-PTT) 
W90-10626 

EFFECT  OF  SANITARY  LANDFILLS  ON  SUR- 
FACE AND  GROUND  WATER  QUALITY:  A 
STATISTICAL  ANALYSIS. 

North   Carolina   State  Univ.,   Raleigh.   Dept.   ot 

Civil  Engineering. 

R  C.  Borden,  and  T.  M.  Yanoschak. 

IN-  Coastal  Water  Resources.   Proceedings  ot  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.    1988.  p  511-518,   1   fig,  4  tab,  7  ref. 

Descriptors:  *Coastal  waters,  'Groundwater  qual- 
ity 'Path  of  pollutants,  'Sanitary  landfills,  'Statis- 
tical analysis,  'Wastewater  disposal,  'Water  pollu- 
tion sources,  'Water  quality,  Arsenic,  Cadmium, 
Chlorinated  hydrocarbons,  Chromium,  Conductiv- 
ity, Dissolved  solids,  Heavy  metals,  Hydrocarbons, 
Landfills,  Leachates,  Lead,  North  Carolina,  Or- 
ganic compounds,  Pesticides,  Total  organic 
carbon,  Turbidity,  Zinc. 
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DISTRIBUTION,  SOURCE,  AND  SIGNIFI- 
CANCE OF  SELECTED  ORGANIC  COM- 
POUNDS IN  WATER  FROM  THE  CASTLE 
HAYNE  AQUIFER,  CHERRY  POINT,  NORTH 
CAROLINA. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

O.  B.  Lloyd,  and  C.  C.  Daniel. 
IN-  Coastal  Water  Resources.   Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  519-530,  5  fig,  12  ref. 

Descriptors:  'Castle  Hayne  Aquifer  'Coastal 
waters,  'Groundwater  pollution,  'North  Carolina, 
•Organic  compounds,  'Path  of  pollutants,  'Water 
pollution  sources,  Aquifers,  Benzene,  Fatty  acids, 
Hydraulic  head,  Landfills,  Waste  disposal. 

From    1941-1987,    groundwater    withdrawals    at 
Cherry  Point  have  lowered  hydraulic  heads  as 
much  as  30  feet  around  wells  pumping  from  the 
Castle  Hayne  aquifer,  one  of  the  most  important 
freshwater   aquifers   in    coastal    North    Carolina. 
These  head  declines  have  created  or  increased  the 
potential  for  downward  movement  of  water  from 
the  surficial  aquifer  to  the  Castle  Hayne  aquifer  at 
Cherry  Point.  Former  landfills  and  other  waste 
disposal  sites  are  located  near  water  supply  wells  at 
Cherry   Point   and   are   suspected   as   sources   ot 
groundwater  contamination  in  the  surficioal  aqui- 
fer  The  total  thickness  of  confining  units  occur- 
ring between  land  surface  and  the  top  of  the  Castle 
Hayne  aquifer  ranges  from  20  to  70  feet.  Where 
thinnest,  some  of  the  individual  confining  units  are 
discontinuous,  providing  an  opportunity  for  rela- 
tively unimpeded  downward  movement  of  water 
from  the  surficial   aquifer  to  the  Castle  Hayne 
aquifer.  Analyses  of  water  samples  from  wells  tap- 
ping the  Castle  Hayne  reveal  the  presence  of  ben- 
zene and  fatty  acids,  and  related  derivatives.  The 
benzene  occurs  where  confining  units  are  thin  and 
discontinuous;  concentrations  range  from  less  than 
0  2  to  1.9  micrograms/L.  The  fatty  acids  and  de- 
rivatives occur  in  water  from  wells  near  an  old 
landfill  where  the  confining  units  are  40  to  50  feet 
in  total  thickness;  concentrations  range  from  less 
than  1  to  28  micrograms/L.  The  low  level  occur- 
rence of  these  contaminants  in  water  from  the 
Castle  Hayne  aquifer  illustrates  the  vulnerability  ot 
this  important  aquifer  to  contamination  by  man  s 
activities.  (See  also  W90-10584)  (Author's  abstract) 
W90- 10628 


Surface  and  groundwater  quality  monitoring  data 
from  71  municipal  sanitary  landfills  in  North  Caro- 
lina was  analyzed   to  determine  the  nature  and 
extent  of  current  contamination  problems  and  to 
identify  procedures  which  could  be  used  siting 
landfills  to  minimize  the  potential  for  significant 
offsite  migration  of  leachate.  A  total  of  322  surface 
and  411   groundwater  quality  records  were  ana- 
lyzed using  the  Statistical  Analysis  System  (SAS). 
Almost  all  of  the  landfill  records  included  organic 
and  heavy  metal  analyses  while  approximately  halt 
of  the  records  also  included  organic  scans.  Analy- 
sis indicates  that  land  fills  are  having  an  adverse 
impact  on  ground  and  surface  water  quality.  Sig- 
nificant increases  were  detected   in  the  average 
concentrations   in   groundwater   and   downstream 
surface  water  samples  when  compared  to  upstream 
surface   water   samples.   The   largest   percent   in- 
creases  were  observed   for   zinc    turbidity,   total 
organic  carbon,  conductivity,  total  dissolved  solids 
and  lead.   Violations  of  North  Carolina  Ground 
Water  Quality  standards  for  heavy  metals  and  haz- 
ardous organic  compounds  were  detected  at  53% 
of  the   landfills   with   adequate   data.    The   most 
common   heavy   metal   violations   were   for   lead 
(18%),    chromium    (18%),    zinc    (6%),    cadmium 
(6%),  and  arsenic  (6%)  (percentage  of  wells  violat- 
ing   shown    in    parentheses).    The    organic    com- 
pounds which  appear  to  pose  the  greatest  threat  to 
ground  water  are  the  chlorinated  solvents  (8%), 
petroleum  derived  hydrocarbons  (8%),  and  pesti- 
cides (5%).  (See  also  W90-10584)  (Authors  ab- 
stract) 


TRENDS  IN  NUTRIENT  CONCENTRATION  IN 
THE  NORTHERN  WADDEN  SEA  OF  SYLT. 

Biologische  Anstalt  Helgoland  (Germany,  F.R.). 

Litoralstation. 

P.  Martens. 

Helgolaender  Meeresuntersuchungen   HEMEDC, 

Vol  43,  No.  3/4,  p  489-499,  1989.  11  fig,  2  tab,  15 

ref. 

Descriptors:  'Eutrophication,  'Hydrography, 
•Nutrient  concentrations,  'Path  of  pollutants, 
•Sylt  'Wadden  Sea,  'Water  quality  trends,  'West 
Germany,  Ammonium,  Chlorophyll,  Hydrogen 
ion  concentration,  Nitrates,  Phosphates,  Plankton, 
Rainfall,  Salinity,  Silica. 

The  mean  values  on  hydrographical  parameters  in 
the  Wadden  Sea  of  Sylt  taken  weekly  over  a 
period  of  seven  years  (1975,  1976,  and  1984  to 
1988)  were  compared  in  order  to  detect  trends  in 
concentrations  of  nutrients  or  plankton.  An  in- 
crease in  nitrogen  dioxide,  nitrate,  phosphate,  and 
silica  could  be  found  in  summer.  Ammonium 
showed  a  negative  trend.  Corresponding  with  the 
rising  nutrient  level,  chlorophyll  a  and  pH  show  a 
positive  trend.  Salinity  decreased  significantly. 
Changes  in  ammonium  and  nitrate  were  correlated 
with  rainfall.  (Author's  abstract) 
W90- 10691 
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LOADINGS  OF  THE  MARSDIEP  AND  VLIES- 
TROOM  BASIN. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 

H.  W.  van  der  Veer,  W.  van  Raaphorst,  and  M.  J. 

N.  Bergman. 

Helgolaender  Meeresuntersuchungen  HEMEDC, 

Vol.  43,  No.  3/4,  p  501-515,  1989.  10  fig,  6  tab,  28 

ref. 

Descriptors:  'Eutrophication,  *Marsdiep  Basin, 
•Nutrient  transport,  *Path  of  pollutants,  *The 
Netherlands,  'Tidal  basins,  'Vliestroom  Basin, 
*Wadden  Sea,  'Water  pollution  sources,  *Water 
quality  trends,  Buffering,  Coastal  waters,  Ecosys- 
tems, Estuaries,  History,  Hydrography,  Limiting 
nutrients,  Nitrogen,  North  Sea,  Nutrient  concen- 
trations, Phosphorus,  Primary  productivity,  Rhine 
River,  Water  pollution  effects. 

The  increasing  phosphorus  and  nitrogen  content  in 
the  two  main  tidal  basins  in  the  western  Dutch 
Wadden  Sea,  the  Marsdiep  and  the  Vliestroom 
basins,  has  been  reconstructed  from  the  1950s 
onward.  The  area  is  enriched  with  nutrients  by 
two  sources  both  originating  from  the  river  Rhine, 
one  being  the  discharge  from  Lake  IJssel  and  the 
other  the  exchange  with  the  coastal  zone  of  the 
North  Sea.  Due  to  buffering  by  Lake  IJssel,  for 
about  15-20  years  the  eutrophication  of  the  western 
Wadden  Sea  showed  a  time  lag  compared  with  the 
continuously-increasing  nutrient  concentrations  in 
the  river  Rhine  and  the  coastal  zone  of  the  North 
Sea.  At  present,  the  primary  production  in  part  of 
the  area  still  seems  to  be  nutrient-limited  in 
summer,  and  loadings  have  been  decreasing  in 
recent  years.  So  far,  no  severe,  negative  effects  on 
the  ecosystem  have  been  reported.  It  is  hypoth- 
esized that  other  parts  of  the  Dutch  Wadden  Sea 
with  freshwater  runoff  directly  into  the  estuary, 
such  as  the  Ems/Dollard  estuary  may  show  a  more 
continuous  increase  in  nutrient  concentrations 
from  the  50s  onwards.  Areas  without  any  signifi- 
cant input  of  fresh  water  will  be  influenced  only  by 
exchange  with  the  coastal  zone  of  the  North  Sea. 
These  areas  will  also  show  a  pattern  of  continuous 
increase,  though  on  a  rather  low  level,  because  of 
the  relatively  low  nutrient  loadings  coming  from 
the  North  Sea.  (Brunone-PTT) 
W90- 10692 


DIFFERENCES  IN  UPTAKE  OF  PERSISTENT 
POLLUTANTS  FOR  PREDATORS  FEEDING 
IN  AQUATIC  AND  TERRESTRIAL  HABITATS. 

Lund  Univ.  (Sweden).  Limnological  Inst. 

P.  Larsson,  P.  Woin,  and  J.  Knulst. 

Holarctic  Ecology  HOECD2,  Vol.   13,  No.  2,  p 

149-155,  April  1990.  3  fig,  30  ref. 

Descriptors:  'Bioaccumulation,  *Food  habits, 
•Mammals,  'Path  of  pollutants,  'Pollutants, 
•Water  pollution,  DDT,  Habitats,  Liver,  Martens, 
Mink,  Muscle,  Otters,  Polychlorinated  biphenyls. 

Persistent  pollutants  in  mustelid  species  (e.g.  otter, 
mink,  marten)  were  investigated.  For  a  given 
animal,  concentration  of  polychlorinated  biphenyls 
and  DDT  in  muscle  were  correlated  with  concen- 
trations in  its  anal  gland  secretions.  The  correlation 
suggests  that  small  samples  of  secretion  could  be 
used  for  pollutant  analysis  thereby  eliminating  the 
need  to  sacrifice  animals.  There  was  also  a  correla- 
tion between  muscle  and  liver  concentrations  of 
these  compounds,  indicating  a  partitioning  be- 
tween different  organs.  Furthermore,  habitat  dif- 
ferences between  species  led  to  interspecific  varia- 
tion in  the  uptake  of  persistent  pollutants.  Mink, 
which  mainly  feed  in  aquatic  environments,  con- 
tained a  higher  proportion  of  p,p-DDT  than 
marten,  which  feeds  on  terrestrial  prey.  Differ- 
ences in  polychlorinated  biphenyl  uptake  were  also 
noted  between  the  two  predators,  though  the  con- 
gener distribution  was  heavily  dominated  by  a  few 
hexachlorobiphenyls  and  heptachlorobiphenyls. 
(Author's  abstract) 
W90- 10697 


CRITICAL  REVIEW  OF  SELECTED  HEAVY 
METAL  AND  CHLORINATED  HYDROCAR- 
BON CONCENTRATIONS  IN  THE  MARINE 
ENVIRONMENT. 

International     Lab.     of     Marine     Radioactivity, 


Monaco- Ville  (Monaco). 

S.  W.  Fowler. 

South  African  Journal  of  Science  SAJSAR,  Vol. 

85,  No.  11,  p  1-64,  December  1989.  18  tab,  265  ref. 

Descriptors:  *Chlorinated  hydrocarbons,  *Heavy 
metals,  *Marine  environment,  'Path  of  pollutants, 
•Reviews,  *Sediment  chemistry,  *Water  pollution, 
•Water  pollution  sources,  Aquatic  animals,  Bioac- 
cumulation, Cadmium,  Contamination,  DDT, 
Human  diseases,  Lead,  Mercury,  Polychlorinated 
biphenyls,  Public  health,  Residence  time,  Water 
quality  trends. 

A  critical  review  of  existing  concentrations  of  the 
potential  pollutants  mercury,  cadmium,  lead,  poly- 
chlorinated biphenyls  and  DDT  in  marine  waters, 
sediments  and  biota  of  the  global  ocean  indicates 
that  the  highest  concentrations  are  usually  found  in 
the  most  densely  populated  and  industrialized  re- 
gions which  are  often  located  near  major  river 
estuaries.  In  general,  present  concentrations,  par- 
ticularly those  in  edible  marine  organisms,  do  not 
give  rise  for  alarm;  however,  in  some  cases  nation- 
al and  international  concentration  limits  have  been 
exceeded  which  has  caused  some  concern  for 
human  health.  In  some  hot  spots  (e.g.  Minamata 
Bay,  Hudson-Raritan  Estuary,  Los  Angeles  Bight, 
Ems  Estuary)  where  measures  have  been  taken  to 
eliminate  the  sources  of  contamination,  a  signifi- 
cant reduction  in  concentrations  has  occurred.  Re- 
liable temporal  data  are  generally  too  sparse  and 
have  not  been  collected  for  a  sufficient  period  to 
make  accurate  predictions  about  the  environmental 
half-life  of  the  contaminants;  however,  the  wide- 
spread occurrence  of  persistent  organochlorine  res- 
idues of  polychlorinated  biphenyls  and  DDT  in 
remote  areas  far  from  known  input  sources  sug- 
gests a  long  residence  time  in  the  ecosystem.  Spa- 
tial data  on  a  global  scale  are  also  limited;  there- 
fore; it  is  difficult  to  draw  firm  conclusions  about 
long-term  consequences  of  the  shift  in  use  of  DDT 
and  other  chlorinated  pesticides  towards  tropical 
areas  and  the  southern  hemisphere.  However,  the 
few  reliable  data  available  from  these  regions  indi- 
cate concentrations  of  some  organochlorine  com- 
pounds in  marine  matrices  that  are  as  high  or 
higher  than  those  reported  for  the  northern  hemi- 
sphere. More  data  from  a  much  wider  area  are 
needed  in  order  to  clarify  this  trend.  (Author's 
abstract) 
W90-10699 


ZINC  AND  COPPER  EN  SEDIMENTS  OF 
SOUTHERN  BOHAI  SEA. 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

X.  N.  Ma,  Q.  S.  Li,  W.  R.  Shen,  X.  L.  Zhang,  and 

L.  He. 

Oceanologia  et  Limnologia  Sinica,  Vol.  20,  No.4, 

1989,  p  381-386,  3  fig,  3  tab,  9  ref. 

Descriptors:  *Bohai  Sea,  *Copper,  *Fate  of  pollut- 
ants, *  Marine  sediments,  *  Metals,  'Sediment  con- 
tamination, *Zinc,  Bays,  Bottom  sampling,  Corre- 
lation analysis,  Heavy  metals,  Huang  He  River. 

Copper  and  zinc  levels  have  risen  in  the  Southern 
Bohai  Sea,  China.  Sediments  from  the  Bohai  Sea 
were  analyzed  for  copper,  zinc,  rubidium,  mean 
particle  diameter  of  the  sediment,  and  organic  ma- 
terial. Partial  correlation  coefficients  on  the  chemi- 
cal analyses  show  that  the  copper  and  zinc  are 
associated  with  minerals  and  not  with  organic  ma- 
terial. Accumulation  rates  of  zinc  and  copper  have 
been  measured  at  two  stations  in  the  Southern 
Bohai  Sea  since  1976.  The  accumulation  rates  at 
one  station  have  remained  steady,  while  the  rates 
at  the  other  station  have  declined  greatly  since 
1976.  The  decline  in  the  rate  of  accumulation  of 
zinc  and  copper  at  one  of  the  stations  was  appar- 
ently due  to  a  change  in  the  course  of  the  Huanghe 
river.  (King-PTT) 
W90- 10709 


VALIDATION  OF  CORBICULA  FLUMINEA 
GROWTH  REDUCTIONS  INDUCED  BY 
COPPER  IN  ARTIFICIAL  STREAMS  AND 
RIVER  SYSTEMS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 


For  primary  bibliographic  entry  see  Field  5C. 
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RESISTANCE  OF  CHLORPYRIFOS  TO  EN- 
HANCED BIODEGRADATION  IN  SOIL. 

DowElanco,  Midland,  MI.  Environmental  Chemis- 
try Lab. 

K.  D.  Racke,  D.  A.  Laskowski,  and  M.  R.  Schultz. 
Journal  of  Agricultural  and  Food  Chemistry 
JAFCAU,  Vol.  38,  No.  6,  p  1430-1436,  June  1990. 
3  fig,  3  tab,  55  ref. 

Descriptors:  *Biodegradation,  *Chlorpyrifos, 
•Fate  of  pollutants,  *Path  of  pollutants,  *Soil  con- 
tamination, Alkaline  soils,  Insecticides,  Microbial 
degradation. 

Laboratory  studies  were  conducted  to  determine 
whether  the  organophosphorus  insecticide  chlor- 
pyrifos undergoes  enhanced  microbial  degradation 
in  soil.  Repeated  treatment  of  soils  in  the  laborato- 
ry with  chlorpyrifos  did  not  alter  the  chlorpyrifos 
degradation  rates  or  product  distributions  observed 
in  four  soils.  Likewise,  soils  from  three  plots  that 
received  annual  field  applications  of  chlorpyrifos 
for  2-4  years  did  not  develop  an  enhanced  rate  of 
chlorpyrifos  degradation  in  laboratory  degradation 
studies  as  compared  to  soils  from  untreated  plots. 
Soils  from  fields  in  which  a  number  of  insecticides 
failed  to  control  target  insect  pests  displayed  short 
chlorpyrifos  half-lives  of  between  4  and  9  days. 
The  degradation  of  chlorpyrifos  in  these  'problem' 
soils,  which  were  highly  alkaline  (pH  greater/ 
lesser  than  or  equal  to  8),  was  not  microbially 
mediated  and  appeared  to  be  a  hydrolytic  process. 
Accumulation  or  mineralization  of  the  major 
chlorpyrifos  hydrolysis  product,  3,5,6-trichloro-2- 
pyridinol,  was  unrelated  to  the  rate  of  chlorpyrifos 
hydrolysis  observed.  Results  indicate  that  chlor- 
pyrifos is  not  susceptible  to  enhanced  microbial 
degradation  and  repeated  chlorpyrifos  application 
should  have  no  effect  on  its  persistence  or  efficacy. 
(Author's  abstract) 
W90-10732 


EFFECT  OF  PARTICLE  SIZE  ON  TRANSI- 
TION METAL  CONCENTRATIONS  IN  THE 
CHANGJIANG  (YANGTZE  RrVER)  AND  THE 
HUANGHE  (YELLOW  RIVER),  CHINA. 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

W.  W.  Huong,  and  J.  Zhang. 

Science  of  the  Total  Environment  STENDL,  Vol. 

94,  No.  3,  p  187-207,  May  15,  1990.  5  fig,  28  ref. 

Descriptors:  *Changjiang  River,  *China,  'Heavy 
metals,  *Huang  He  River,  *Particle  size,  *Path  of 
pollutants,  'River  sediments,  'Sediment  chemistry, 
'Sediment  transport,  Cadmium,  Cobalt,  Copper, 
Erosion,  Lead,  Nickel,  Rivers,  Sediment  analysis, 
Sediment  erosion,  Soil  erosion,  Suspended  sedi- 
ments, Water  chemistry. 

The  geochemistry  of  Chinese  water  systems  has 
recently  received  considerable  study,  due  to  in- 
creased interest  in  environmental  management  and 
protection.  Suspended  sediments  from  the  Chang- 
jiang  (Yangtze  River)  and  the  Huanghe  (Yellow 
River)  were  analyzed  to  determine  the  transition 
element  (Cu,  Cd,  Co,  Ni,  and  Pb)  concentrations 
and  their  distribution  among  different  size  frac- 
tions. Compared  with  the  Huanghe,  the  Chang- 
jiang  is  characterized  by  higher  particulate  transi- 
tion element  concentrations.  Most  of  the  transition 
metals  show  high  values  in  both  coarse  (>  50 
microns)  and  fine  ( <  =  2  microns)  particle  size 
fractions,  and  this  is  related  to  the  mineral  compo- 
sition of  the  different  size  fractions  of  these  two 
rivers.  The  relatively  low  element  concentrations 
in  the  silt  size  (50-2  micron)  fraction  may  be  due  to 
a  more  abundant  light  mineral  (such  as  quartz  and 
feldspar)  content  in  this  fraction.  Further  study  is 
necessary  in  order  to  understand  the  correlation  of 
element  concentrations  with  different  particle  size 
and  mineral  composition,  and  the  chemical  forms 
of  the  transition  elements  in  the  suspended  matter, 
as  well  as  the  influence  of  physico-chemical  and 
hydrodynamical  processes  on  the  distribution  of 
particulate  elements  in  different  particle  size  and 
chemical  fractions  in  the  estuary.  The  importance 
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of  the  transport  of  particulate  transition  metals  by  a 
certain  particle  size  fraction  in  these  rivers  may  be 
different  from  the  element  concentrations  in  this 
fraction,  since  the  particulate  element  transport  in 
the  river/estuary  system  is  considerably  affected 
by  the  granularity  of  the  suspended  sediments, 
which  in  turn  is  directly  related  to  the  energy  of 
the  environment.  (Hoskin-PTT) 
W90- 10745 


CONTENT  OF  CHLORIDE,  NITRATE,  AND 
SULPHATE  IN  SNOW  SAMPLES  COLLECTED 
FROM  THE  SNOWY  MOUNTAIN  REGION  OF 
AUSTRALIA. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Sutherland    (Australia).    Analytical 

Chemistry  Section. 

G.  K.  C.  Low,  S.  R.  McEvoy,  and  R.  W. 

Matthews. 

Science  of  the  Total  Environment  STENDL,  Vol. 

94,  No.  3,  p  221-232,  May  15,  1990.  7  fig,  1  tab,  14 

ref. 

Descriptors:  *Acid  rain,  'Australia,  'Chemical 
properties,  'Chemistry  of  precipitation,  'Chlor- 
ides, 'Mountains,  'Nitrates,  'Path  of  pollutants, 
•Snow,  'Snowy  Mountains,  'Sulfates,  Anions, 
Chemical  analysis,  Snow  depth,  Spatial  distribu- 
tion, Storms,  Temporal  distribution. 

One  of  the  major  indicators  of  the  severity  of  acid 
rain  is  the  concentration  of  chloride,  nitrate  and 
sulfate  ions  in  rain,  snow  or  dry  deposition  collect- 
ed over  a  particular  region.  There  is  little  informa- 
tion on  the  content  of  these  anions  in  snow  sam- 
ples, especially  data  concerning  temporal  and  spa- 
tial variation  of  anions  in  snow  samples  collected 
over  a  prolonged  period.  Time-sequential  and  pre- 
cipitation (depth  profiling)  sampling  procedures 
were  used  to  collect  snow  samples  at  nine  sites 
(spread  across  100  km)  in  the  Snowy  Mountains 
region  to  determine  their  chloride,  nitrate  and  sul- 
fate content.  Analysis  of  the  data  indicated  that  the 
concentrations  of  anions  varied  significantly  during 
an  individual  storm  event.  Large  variation  was  also 
found  for  snow  samples  collected  between  storms 
at  a  given  site.  The  overall  mean  concentrations  of 
chloride,  nitrate  and  sulfate  were  0.25,  0.13  and 
0.09  mg/kg,  which  compare  favorably  with  those 
reported  elsewhere  and  may  be  considered  as  typi- 
cal values  for  such  anions  in  snow  samples  collect- 
ed from  a  pristine  area.  (Hoskin-PTT) 
W90- 10746 


NONIONIC  DETERGENTS  AS  TRACERS  OF 
GROUND  WATER  POLLUTION  CAUSED  BY 
MUNICIPAL  SEWAGE. 

Haifa  Univ.  (Israel).  Dept.  of  Biology. 
U.  Zoller,  E.  Ashash,  G.  Ayali,  and  S.  Shafir. 
Environment  International  ENVIDV,  Vol.  16,  No. 
3,  p  301-6,  1990.  2  fig,  1  tab,  21  ref. 

Descriptors:  'Detergents,  'Environmental  tracers, 
•Groundwater  pollution,  'Nonionic  surfactants, 
•Path  of  pollutants,  'Water  pollution  sources, 
Israel,  Soil  analysis,  Stream  pollution,  Wastewater 
pollution,  Water  analysis,  Water  quality,  Water 
sampling,  Well  testing,  Well  water. 

The  extent  to  which  Israel's  groundwater,  in  the 
vicinities  of  streams  polluted  by  municipal  sewage, 
have  been  contaminated  by  synthetic  detergents, 
particularly,  the  locally  used,  nonbiodegradable, 
alkylphenol-based  nonionic  type  was  determined. 
Streams  polluted  by  sewage  (domestic  and/or  in- 
dustrial) and  six  adjacent  water  wells  were  sam- 
pled simultaneously,  and  their  nonionic  detergent 
concentration  determined.  It  was  found  that 
ground  waters  are  being  contaminated  by  nonionic 
synthetic  detergents  (0.1-0.8  mg/L),  the  origins  of 
which  are  the  adjacent  surface  water  bodies  pollut- 
ed by  sewage.  The  data  collected  indicate  an  in- 
verse relationship  between  the  distance  of  a  given 
well  from  the  polluted  stream  and  the  concentra- 
tion of  the  nonionic  detergent  in  the  well.  No 
obvious  simple  pattern  appears  to  emerge  concern- 
ing the  detergent  concentration-hydraulic  head  re- 
lationship. However,  the  data  appear  to  suggest 
that  the  deeper  the  well,  the  higher  the  concentra- 
tion of  the  nonionic  detergents  in  the  well's  water, 
assuming  all  other  involved  factors  are  similar.  The 


mean  velocity  of  movement  of  the  detergent  pol- 
lutant front  in  the  soil  was  found  to  be  about  0.4 
m/d.  Clearly,  neither  naturally  occurring  biode- 
gradation  nor  physical  soil  adsorption  processes  in 
the  subsurface  water/soil  systems  is  capable  of 
avoiding  the  infiltration  of  nonbiodegradable,  non- 
ionic detergents  into  Israel's  groundwater.  (Au- 
thor's abstract) 
W90- 10751 


BIOCONCENTRATION  OF  HALOXYFOP- 
METHYL  IN  BLUEGILL  (LEPOMIS  MACRO- 
CHIRUS  RAFINESQUE). 

Dow  Chemical  U.S.A.,  Midland,  MI.  Health  and 

Environmental  Sciences. 

P.  G.  Murphy,  and  N.  E.  Lutenske. 

Environment  International  ENVIDV,  Vol.  16,  No. 

3,  p  219-230,  1990.5  fig,  5  tab,  12  ref. 

Descriptors:  'Animal  metabolism,  'Bioaccumula- 
tion,  'Biological  magnification,  'Bluegills,  'Fish 
physiology,  'Herbicides,  'Path  of  pollutants,  Bio- 
transformation, Carbon  radioisotopes,  Metabolites, 
Water  analysis. 

Bluegill  (Lepomis  macrochirus  Rafinesque)  were 
exposed  to  a  C14  haloxyfop-methyl  (methyl  2-(4- 
((3-chloro-5-(trifluoromethyl)-2- 
pyridinyl)oxy)phenoxy)propanoate)  concentration 
averaging  0.29  micrograms/L  under  flow-through 
conditions  for  28  days.  At  the  end  of  28  days,  the 
fish  were  transferred  to  clean  water  for  a  4-day 
flow-through  clearance  period.  Bluegill  were 
found  to  absorb  the  ester  rapidly  from  water  which 
was  then  biotransformed  at  an  extremely  fast  rate 
within  the  fish,  such  that  essentially  no  haloxyfop- 
methyl  was  detected  in  the  fish.  The  estimated 
bioconcentration  factor  for  haloxyfop-methyl  in 
whole  fish  was  <  17,  based  upon  the  detection 
limit  for  the  ester  in  fish  (0.005  micrograms/g)  and 
the  average  concentration  of  haloxyfop-methyl  in 
exposure  water  (0.29  micrograms/L).  The  princi- 
pal component  of  the  C14  residue  within  whole 
fish  was  haloxyfop  acid  which  accounted  for  an 
average  of  about  60%  of  the  total  radioactivity. 
The  high  rate  of  biotransformation  of  the  parent 
compound  within  the  fish  demonstrates  the  impor- 
tance of  basing  the  bioconcentration  of  the  parent 
compound  within  the  fish  demonstrates  the  impor- 
tance of  basing  the  bioconcentration  factor  upon 
the  actual  concentration  of  parent  material  within 
the  organism  rather  than  the  total  radioactive  resi- 
due levels  for  bioconcentration  studies  with  radio- 
labeled compounds.  (Author's  abstract) 
W90- 10753 


MULTIPLICATION  OF  MICROORGANISMS 
IN  AN  EVAPORATIVE  AIR  COOLER  AND 
POSSIBLE  INDOOR  AIR  CONTAMINATION. 

California  Dept.  of  Health  Services,  Berkeley.  Air 

and  Industrial  Hygiene  Lab.  Section. 

J.  M.  Macher,  and  J.  R.  Girman. 

Environment  International  ENVIDV,  Vol.  16,  No. 

3,  p  203-21 1,  1990.5  fig,  5  tab,  16  ref. 

Descriptors:  'Air  conditioning,  'Air  pollution 
sources,  'Bacteria,  'Evaporation,  'Fungi,  'Micro- 
organisms, 'Path  of  pollutants,  'Sumps,  'Water 
pollution. 

Evaporative  air  coolers  (EACs)  cool  and  humidify 
hot,  dry,  outdoor  air  by  pulling  it  through  pads 
that  are  wetted  continuously  by  recirculated  water. 
An  EAC  in  a  single-family  house  was  examined  for 
three  summer  months,  during  which  the  amount  of 
dissolved  solids  in  the  sump  water  rose  to  ten  times 
the  level  in  the  chlorinated  tap  water  supply.  Al- 
though the  concentration  of  bacteria  in  the  tap 
water  was  always  less  than  10  colony-forming 
units  per  milliliter  (cfu/m),  the  concentration  in  the 
cooler  water  reached  100,000  cfu/mL  in  the  ninth 
week.  Indoors  and  outdoors,  the  concentrations  of 
airborne  microorganisms  were  similar  on  individ- 
ual days,  but  throughout  the  study  they  varied 
from  100  to  10,000  cfu/cu  m  for  fungi.  When  the 
EAC  was  not  operating,  the  concentration  of  air- 
borne microorganisms  tended  to  be  higher  indoors 
than  outdoors.  When  operating,  the  cooler  intro- 
duced large  volumes  of  outdoor  air  into  the  house 
and  there  was  less  difference  between  the  indoor 
and  the  outdoor  microbiological  air  quality.  Al- 


though the  pads  of  the  EAC  appeared  to  filter 
microorganisms  from  the  outdoor  air,  the  types  of 
bacteria  that  predominated  in  the  sump  water  were 
more  abundant  in  the  indoor  air,  and  several  types 
of  bacteria  and  fungi  were  found  only  in  the  sump 
water  and  in  the  indoor  air.  (Author's  abstract) 
W90-10754 


PRESENCE  OF  BACTERIAL  VIRUS  IN 
GROUNDWATER  AND  TREATED  DRINKING 
WATER. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

B.  J.  Dutka,  G.  A.  Palmateer,  S.  M.  Meissner,  E. 
M.  Janzen,  and  M.  Sakellaris. 
Environmental  Pollution  ENPOEK,  Vol.  63,  No. 
4,  p  293-298,  1990.  1  tab,  14  ref. 

Descriptors:  'Bacteriophage,  'Drinking  water, 
'Groundwater  pollution,  'Treated  water,  'Water 
pollution,  Chlorination,  Fecal  coliforms,  Fecal 
streptococci,  Streptococcus,  Test  wells,  Urban 
areas,  Water  analysis,  Water  sampling,  Well 
waters. 

Ten  raw  urban  well  water  samples  and  twelve 
water  samples  collected  from  distribution  lines 
after  the  well  waters  were  treated  were  examined 
for  bacteriological  and  coliphage/bacteriophage 
populations.  The  raw  well  waters  were  found  to 
contain  <  1/100  m  total  coliforms  and  fecal  strep- 
tococci, but  they  all  contained  varying  concentra- 
tions of  coliphage  and  bacteriophage.  The  treated 
waters  were  all  found  to  have  <  1  total  coliforms 
and  fecal  streptococci  per  100  m  with  the  excep- 
tion of  one  treated  water  sample  from  Community 

C.  However,  even  though  the  treated  water  sam- 
ples contained  free  and  total  chlorine  levels  vary- 
ing from  0.05  to  1.5  ppm,  they  were  all  found  to 
contain  usually  greater  amounts  of  coliphage  and 
bacteriophage  than  the  raw  well  waters.  (Author's 
abstract) 

W90-10755 


TIN  COMPOUNDS  IN  SEDIMENTS  OF  LAKE 
MARYUT,  EGYPT. 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-10756 


MODELING  DO  CONDITIONS  IN  STREAMS 
WITH  DISPERSION. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 
and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 10771 


PREDICTION  OF  STREAM  VOLATILISATION 
COEFFICIENTS. 

Geological  Survey,  Arvada,  CO. 

R.  E.  Rathbun. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEEDU,  Vol.  116,  No.  3,  p  615-631,  1990.  7  fig,  4 

tab,  50  ref. 

Descriptors:  'Diffusion,  'Fate  of  pollutants, 
'Model  studies,  'Path  of  pollutants,  'Prediction, 
'Streams,  'Volatility,  Error  analysis,  Films,  Math- 
ematical analysis,  Mathematical  equations,  Solutes. 

Equations  were  developed  for  predicting  the 
liquid-film  and  gas-film  reference-substance  param- 
eters for  quantifying  volatilization  of  organic  so- 
lutes from  streams.  Molecular  weight  and  molecu- 
lar-diffusion coefficients  of  the  solute  were  used  as 
correlating  parameters.  Equations  for  predicting 
molecular-diffusion  coefficients  of  organic  solutes 
in  water  and  air  were  developed,  with  molecular 
weight  and  molal  volume  as  parameters.  Mean 
absolute  errors  of  prediction  for  diffusion  coeffi- 
cients in  water  were  9.97%  for  the  molecular- 
weight  equation,  6.45%  for  the  molal-volume 
equation.  The  mean  absolute  error  for  the  diffusion 
coefficient  in  air  was  5.79%  for  the  molal-volume 
equation.  Molecular  weight  is  not  a  satisfactory 
correlating  parameter  for  diffusion  in  air  because 
two  equations  are  necessary  to  describe  the  values 
in  the  data  set.  The  best  predictive  equation  for  the 
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liquid-film  reference-substance  parameter  had  a 
mean  absolute  error  of  5.74%,  with  molal  volume 
as  the  correlating  parameter.  The  best  equation  for 
the  gas-film  parameter  had  a  mean  absolute  error 
of  7.80%,  with  molecular  weight  as  the  correlating 
parameter.  (Author's  abstract) 
W90- 10772 


TRANSFORMATION  OF  PAHS  IN  SOIL  SYS- 
TEMS. 

Yeungnam  Univ.,  Gyongsan  (Republic  of  Korea). 
Dept.  of  Environmental  Engineering. 
K.  S.  Park,  R.  C.  Sims,  and  R.  R.  Dupont. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEEDU,  Vol.  116,  No.  3,  p  632-640,  1990.  2  fig,  5 
tab,  18ref. 

Descriptors:  'Biotransformation,  *Fate  of  pollut- 
ants, 'Organic  pollutants,  *Polycyclic  aromatic 
hydrocarbons,  'Soil  contamination,  *Soils,  Kinet- 
ics, Mercury,  Naphthalenes,  Volatile  organic  com- 
pounds. 

Transformation  kinetics,  corrected  for  abiotic  loss 
and  for  volatilization,  of  14  polycyclic  aromatic 
hydrocarbon  (PAH)  compounds  were  studied  in 
two  nonacclimated  soils.  Mean  volatilization  losses 
for  naphthalene  and  1-methylnaphthalene  were 
measured  as  31%  and  22%,  respectively,  of  the 
total  masses  applied.  Volatilization  of  the  other 
twelve  PAH  compounds  studied  was  less  than 
0.1%.  The  abiotic  loss  (1.8-17.4%)  of  two-ring  and 
three-ring  PAH  compounds  in  soil  samples  bio- 
inhibited  by  2%  HgC12  was  statistically  significant 
(p<  0.05).  No  significant  loss  from  bio-inhibited 
soil  was  found  for  PAH  compounds  with  more 
than  three  rings.  Transformation  half-lives  correct- 
ed for  volatilization  and  for  abiotic  loss  were  ap- 
proximately 2  days  for  two-ring  PAHs  including 
naphthalene  and  1-methylnaphthalene.  Half-lives 
values  for  nonvolatile  PAHs  increased  from  59 
days  for  three-ring  PAHs  (anthracene  and  phenan- 
threne)  to  more  than  300  days  for  PAH  com- 
pounds containing  more  than  three  rings.  The 
PAH  transformation  rate  was  inversely  propor- 
tional to  molecular  weight  and  compound  ring 
number.  (Author's  abstract) 
W90- 10773 


RELEASE  OF  HALOCARBONS  FROM  AN  IN- 
DUSTRIAL ESTUARY. 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

D.  Dyrssen,  E.  Fogelqvist,  M.  Krysell,  and  R. 
Sturm. 

Tellus  TELLAL,  Vol.  42,  No.  B2,  p  162-169, 
April  1990.  5  fig,  2  tab,  24  ref. 

Descriptors:  'Chemical  industry,  'Chlorinated  hy- 
drocarbons, 'Elbe  Estuary,  'Estuaries,  'Haloge- 
nated  hydrocarbons,  'Industrial  wastewater,  'Path 
of  pollutants,  'Water  pollution  sources,  'West 
Germany,  Air  pollution  sources,  Rivers,  Seawater, 
Water  analysis,  Water  sampling. 

In  order  to  study  the  release  of  low  molecular 
weight  halocarbons  from  a  contaminated  river  into 
the  adjacent  sea  and  into  the  atmosphere,  an  inves- 
tigation was  carried  out  in  the  Elbe  estuary,  West 
Germany,  in  October  1986.  Results  for  the  halocar- 
bons chloroform,  1,1,1-trichloroethane,  carbon  tet- 
rachloride, trichloroethylene  and  tetrachloroethy- 
lene  in  relation  to  salinity,  tidal  phase  and  geo- 
graphical position  in  the  estuary  are  presented.  The 
results  show  that  release  of  halocarbons  into  the 
estuary  acts  as  an  atmospheric  source  for  all  com- 
pounds investigated,  and  that  evaporation  is  a 
rapid  and  favored  process  since  the  halocarbons 
are  strongly  supersaturated  in  the  estuary.  The 
halocarbons  are  known  to  be  globally  spread  via 
the  atmosphere,  and  later  found  in  remote  areas 
like  Arctic  waters.  (Author's  abstract) 
W90- 10776 


METHANESULFONATE  IN  RAINWATER  AT 
CAPE  GRIM,  TASMANIA. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 


G.  P.  Ayers,  and  J.  P.  Ivey. 

Tellus  TELLAL,  Vol.   42,  No.   B2,   p  217-222, 

April  1990.  5  fig,  1  tab,  22  ref. 

Descriptors:  'Acid  rain,  'Global  warming,  'Meth- 
anesulfonate,  'Rainfall,  'Sulfonates,  'Tasmania, 
♦Water  chemistry,  Aerosols,  Deposition  rates, 
Marine  pollution,  Seasonal  variation,  Seawater, 
Water  pollution  sources. 

Strong  seasonal  variation  in  rainwater  methanesul- 
fonate  (MSA)  concentration  and  wet  deposition  at 
Cape  Grim  is  found  to  parallel  the  strong  seasonal 
variation  in  aerosol  MSA  concentration  previously 
reported  for  clean,  maritime  air  at  this  site.  The  4 
years  of  rainwater  MSA  data  available  from  mid- 
1983  to  mid- 1987  yield  an  estimated  annual-aver- 
age wet  deposition  rate  to  the  ocean  surface  at 
latitude  41  deg  S  of  0.096  +/-0.047  mmol/sq  m/yr. 
This  annual  wet  deposition  of  sulfur  in  the  form  of 
MSA  represents  only  a  small  fraction  (7%)  of  the 
1.3  mmol/sq  m/yr  recently  estimated  for  annual 
emissions  of  sulfur  (in  the  form  of  dimethyl  sulfide) 
from  temperate  oceans.  (Author's  abstract) 
W90- 10777 


OXIDATION  STATES  OF  ARSENIC  IN  WELL- 
WATER  FROM  A  CHRONIC  ARSENICISM 
AREA  OF  NORTHERN  MEXICO. 

Instituto  Politecnico  Nacional,  Mexico  City.  Dept. 
de  Farmacologia  y  Toxicolgia. 
For  primary  bibliographic  entry  see  Field  2K. 
W90- 10778 


ACCELERATED  DEGRADATION  OF  CARBO- 
FURAN  IN  STANDING  WATER  FROM  CAR- 
BOFURAN-RETREATED  AZOLLA  PLOTS. 

Central  Rice  Research  Inst.,  Cuttack  (India).  Lab. 

of  Soil  Microbiology. 

N.  Singh,  A.  Sahoo,  and  N.  Sethunathan. 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  25,  No.  2,  p  205-213,  1990.  2  tab,  13 

ref.  US-India  Funds  Grant  No.  FG-IN-693. 

Descriptors:  'Biodegradation,  'Carbofuran,  'Deg- 
radation, 'Fate  of  pollutants,  'Insecticides,  'Path 
of  pollutants,  'Pesticides,  'Standing  waters, 
Azolla,  Bacteria,  Bendiocarb,  Carbosulfan,  Micro- 
bial degradation,  Nitrogen  fixing  bacteria. 

Carbofuran  (2, 3-dihydro-2,2-dimethyl-7-benzofur- 
anyl  N-methylcarbamate)  was  mixed  with  standing 
water  from  six  flooded  Azolla  (a  fern  harboring  a 
nitrogen  fixing  alga,  Anabaena  Azollae)  plots  that 
had  been  regularly  treated  with  carbofuran  before. 
The  insecticide  completely  disappeared  in  5  to  10 
days  when  mixed  with  water  from  three  of  the  six 
plots.  The  enrichment  culture,  prepared  by  further 
additions  of  carbofuran  to  the  standing  water  from 
an  Azolla  plot,  degraded  bendiocarb  (2,2-dimethyl- 
1,  3-benzidioxol-4-yl-N-methylcarbamate),  carbo- 
furan and  carbosulfan  (2,3-dihydro-2,2-dimethyl-7- 
benzofuranyl  (di-n-butyl-aminosulfenyl)  methylcar- 
bamate)  in  that  order.  Enrichment  culture,  upon 
sterilization  by  autoclaving,  lost  its  ability  to  de- 
grade carbofuran.  Evidently,  accelerated  degrada- 
tion of  carbofuran  in  standing  water  from  retreated 
Azolla  plots  was  mediated  by  microorganisms. 
(Author's  abstract) 
W90-10783 


RETENTION  OF  DIESEL  FUEL  IN  AQUIFER 
MATERIAL. 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
S.  F.  Kia,  and  A.  S.  Abdul. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  116,  No.  7,  p  881-894,  July  1990.  7 
fig,  2  tab,  23  ref. 

Descriptors:  'Fuel,  'Groundwater  pollution,  'Oil 
pollution,  'Path  of  pollutants,  Aquifers,  Particle 
size,  Porosity,  Porous  media. 

Retention  of  diesel  fuel  in  soil  material  from  the 
Borden  aquifer  was  investigated  for  five  particle- 
size  fractions  over  the  size  range  75-500  microme- 
ters and  for  different  packing  structures.  Results 
show  a  variation  in  retention  with  pore  structure, 
especially   for  small   particle  size.  The  variation 


was,  however,  nonuniform;  retention  increased 
with  increasing  porosity  over  some  ranges  of  pore 
structure,  whereas  the  reverse  occurred  over  the 
ranges  of  pore  structure.  Also,  depending  upon 
pore  structure,  retention  showed  little  variation  or 
decreased  with  increasing  particle  size.  The  reten- 
tion of  diesel  fuel  was  greater  than  the  retention  of 
water  under  similar  packing  conditions.  The  de- 
pendency of  retention  on  fluid  type  and  medium 
structural  parameters  agrees  qualitatively  with  the- 
oretical predictions  for  retention  in  porous  media 
of  uniform  spherical  particles,  which  can  be  ex- 
plained based  on  the  concept  of  capillary  retention. 
(Author's  abstract) 
W90-10785 


TROPHIC  CHANGES  AND  LONG-TERM  FISH 
MANAGEMENT  IN  A  LARGE  LOWLAND 
LAKE  OF  ESTONIA. 

Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Zoo- 
logii  i  Botaniki. 

K.  K.  Khaberman,  and  E.  Y.  Khaberman. 
Journal  of  Ichthyology  JITHAZ,  Vol.  29,  No.  7,  p 
1-8,  1989.  3  tab,  24  ref. 

Descriptors:  'Estonia,  'Eutrophication,  'Fish 
management,  'Fisheries,  'Lake  restoration, 
'Trophic  level,  'Vortsjarv  Lake,  Algae,  Eutrophic 
lakes,  Food  chains,  Zooplankton. 

The  ecosystem  of  Lake  Vyrts"yarv,  Estonia,  was 
investigated  in  1964-1986.  It  changed  from  a  beta- 
Eutrophic  to  a  hypereutrophic  lake  in  the  early 
1970's,  and  back  to  a  beta-eutrophic  lake  after 
1975.  Filamentous  and  colonial  algae  replaced 
small  unicellular  forms  with  the  latter  change.  This 
resulted  in  a  decrease  in  the  energy  flow  through 
the  planktonic  food  link  because  only  about  10% 
of  the  phytoplankton  biomass  is  consumed  by  zoo- 
plankton.  The  domination  of  the  detritus  food  linl 
resulted  in  dominance  of  benthic  feeders  among 
fish,  whose  production  constituted  about  80%  ol 
total  fish  production.  Bream  was  the  dominant 
species,  having  50-60%  of  the  total  fish  biomass 
To  protect  the  spawning  and  young  of  predatory 
fish,  successful  measures  were  taken  to  achieve  ar 
optimal  ratio  of  nonpredatory  to  predatory  species 
with  a  dominance  of  more  valuable  fish  in  th« 
ecosystem  and  catches.  The  experience  gained  in 
Lake  Vyrts"yarv  should  be  used  in  other  lakes  ol 
the  northwestern  USSR.  The  already  designed 
dam  and  sluiceway  for  controlling  the  lake  level 
should  be  constructed.  (Lantz-PTT) 
W90- 10791 


DRAINAGE  DITCH  EROSION  HISTORY  AS 
RECORDED  IN  THE  VARVED  SEDIMENT  Ol 
A  SMALL  LAKE  IN  EAST  FINLAND. 

National  Board  of  Waters  and  Environment,  Mik 

keli  (Finland).  Mikkeli  District  Office. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-10796 


TEMPORAL  AND  VERTICAL  DISTRIBUTIW 
OF  ACIDITY  AND  IONIC  COMPOSITION  I> 
CLOUDS:  COMPARISON  BETWEEN  MODEL 
ING  RESULTS  AND  OBSERVATIONS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  o: 

Marine,  Earth  and  Atmospheric  Sciences. 

T.  P.  DeFelice,  and  V.  K.  Saxena. 

Journal  of  the  Atmospheric  Sciences  JAHSAK 

Vol.  47,  No.  9,  p  1117-1126,  May  1990.  5  fig,  5  tab 

36  ref.  EPA  Agreement  ESRLCA-01,  and  EPA 

Contracts  CRS  812444-01-0,  -02-0,  and  -03-0. 

Descriptors:  'Acid  rain,  'Acidity,  'Cloud  chemis 
try,  'Meteorology,  'Model  studies,  'Path  of  pol 
lutants,  Chemistry  of  precipitation,  Hydrogen  ior 
concentration. 

Cyclic  temporal  variations  of  pH  and  ionic  concen 
tration  in  sampled  clouds  which  traversed  the  Mt 
Mitchell  State  Park  site  NC,  during  the  summers  o: 
1986,  1987  and  1988  are  reported.  These  cloud! 
typically  had  a  measured  pH  minimum  during  theii 
initial  and  final  stages.  The  cause  of  this  bask 
cyclic  pattern  is  attributed  to  sampling  at  differen 
vertical  levels  of  the  cloud.  Results  also  sugges 
that  the  measured  pH  patterns  do  not  always  ex 
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ibit  minima  during  the  formative  and  dissipative 
tages  of  the  cloud,  apparently  in  response  to  the 
nderlying  dynamical  processes.  The  relationship 
etween  temporal  pH  measurements  made  at  a 
tationary  site  to  vertical  cloud  levels  provides 
isight  into  the  physical  processes  (e.g.,  nucleation 
savenging  near  cloudbase,  dry  air  entrainment 
ear  cloudtop)  influencing  the  observed  cloud- 
/ater  chemistry  on  a  real-time  basis  and  could 
nprove  cloud  chemistry  models.  The  determina- 
lon  of  the  vertical  profiles  of  acidity  and  of  the 
osition  within  a  cloud  is  feasible  but  sometimes 
npractical.  Therefore,  due  to  its  cost  effectiveness 
nd  versatility,  a  simple  cloud  chemistry  model 
.*hich  explicitly  estimates  the  vertical  acidity  pro- 
Je  of  a  cloud  was  sought  to  simulate  the  temporal 
cidity  measurements  at  this  site.  A  few  of  the 
vent-averaged  cloud  water  pH  values  were  com- 
ared  with  the  results  of  this  cloud  chemistry 
jodel  and  were  found  in  excellent  agreement.  For 
ae  cloud  event  of  19  August  1987,  the  model 
redicted  an  average  pH  value  of  3.03  compared 
«th  the  average  measured  value  of  3.09.  It  is 
roposed  that  the  model  could  be  used  on  an 
perational  basis  to  predict  the  pH  of  cloudwater 
iat  would  impact  upon  a  montane  forest.  Such 
stimates  could  be  strategically  used  to  improve 
jng-term  forest  health  either  by  protecting  new 
lant  growth  from  acidic  deposition,  or  by  cloud 
eacidification  through  cloud  seeding.  (Author's 
bstract) 
V90-10801 


JUANTITATTVE  METHOD  FOR  DETERMI- 
JATION  OF  TRACE  METAL  CONCENTRA- 
TOR IN  SEDIMENTARY  PYRITE. 

"exas  A  and  M  Univ.,  College  Station.  Dept.  of 

teeanography. 

'or  primary  bibliographic  entry  see  Field  2K. 

V90-10802 


'ATE  OF  NATURAL  AND  ANTHROPOGENIC 
HSSOLVED  ORGANIC  CARBON  IN  THE  MA- 
HOTTOAL  ELORN  ESTUARY  (FRANCE). 

nstitut  Francais  de  Recherche  pour  l'Exploitation 
!e  la  Mer,  Brest.  Dept.  Environnement  Littoral. 
L  Aminot,  M.  A.  El-Sayed,  and  R.  Kerouel. 
ferine  Chemistry  MRCHBD,  Vol.  29,  No.  2-3,  p 
55-275,  May  1990.  10  fig,  4  tab,  55  ref. 

)escriptors:  *Biodegradation,  "Chemical  interac- 
ions,  'Dissolved  organic  carbon,  *Elorn  Estuary, 
Estuaries,  *Fate  of  pollutants,  "Path  of  pollutants, 
lay  of  Brest,  France,  Industrial  wastewater,  Pri- 
aary  productivity,  Salinity,  Seasonal  variation, 
Vater  pollution  sources. 

Jissolved  organic  carbon  (DOC)  was  studied, 
luring  two  consecutive  years,  in  the  Elorn  estuary 
France)  to  assess  its  inputs  and  behavior,  and  the 
lossible  processes,  especially  bacterial  degradation, 
vhich  may  influence  its  fate  in  the  estuary.  Except 
n  the  case  of  sudden  floods,  riverine  DOC  concen- 
ration  varied  slightly  (1.76-2.73  mg/L)  during  the 
>eriod  of  study  and  is  apparently  not  related  to 
iver  flow  variations.  In  seawater,  marked  seasonal 
'ariations  were  observed  with  a  minimum  concen- 
ration  (0.77  mg/L)  in  March  and  maximum  con- 
:entration  in  mid-summer  (1.38  mg/L).  Because  of 
ndustrial  inputs  (about  200  t/yr),  in  the  upper 
stuary,  DOC  concentrations  are  erratic  and 
ligher  than  those  encountered  in  the  river.  The  net 
lux  of  DOC  to  the  Bay  of  Brest  amounts  to  about 
KX)  t/yr.  The  contribution  of  primary  production 
o  the  DOC  pool  in  the  Bay  of  Brest  is  almost 
iquivalent  to  the  total  input  from  the  major  land 
ources.  It  appeared  that  none  of  the  endogenic 
idditions  or  removal  processes  affected  significant- 
y  the  concentration  of  DOC  during  estuarine 
ransport;  this  confirms  the  conservative  behavior, 
rhe  difference  between  the  net  and  gross  fluxes 
ire  in  good  agreement  with  anthropogenic  inputs, 
'irst-order  degradation  kinetic  constants  range 
rom  0.006  to  0.01 1/day  for  kl  and  from  0.0013  to 
).0036/day  for  k2.  Constants  usually  increase  with 
iecreasing  salinity.  Only  one  degradation  step  (one 
XMistant)  is  found  for  salinity  above  27,  whatever 
he  season.  Refractory  DOC,  remaining  after  4-5 
nonths  incubation,  accounts  for  up  to  90%  of 
OOC.  (Author's  abstract) 
iV90- 10805 


DISTRIBUTION  OF  ARSENITE  AND  TOTAL 
DISSOLVED  ARSENIC  IN  MAJOR  FRENCH 
ESTUARIES:  DEPENDENCE  ON  BIOGEO- 
CHEMICAL  PROCESSES  AND  ANTHROPO- 
GENIC INPUTS. 

Institut  de  Biogeochimie  Marine,  Montrouge 
(France). 

P.  Seyler,  and  J.  M.  Martin. 

Marine  Chemistry  MRCHBD,  Vol.  29,  No.  2-3,  p 
277-294,  May  1990.  7  fig,  2  tab,  40  ref. 

Descriptors:  'Arsenic,  'Arsenic  compounds,  'Es- 
tuaries, 'Gironde  River,  'Loire  River,  'Path  of 
pollutants,  'Rhone  River,  Electric  powerplants, 
Fate  of  pollutants,  France,  Salinity,  Water  pollu- 
tion sources. 

The  distribution  of  arsenite  (As  (III)),  total  dis- 
solved arsenic  and  particulate  arsenic  was  studied 
in  major  French  rivers/estuaries:  the  Rhone,  Gir- 
onde and  Loire,  which  are  representative  of  pollut- 
ed, unpolluted,  macrotidal  and  stratified  systems. 
In  these  rivers,  arsenite  (1.3-2.1  nM)  and  total 
dissolved  arsenic  concentrations  (8.8-20.5  nM)  are 
comparable  with  mean  concentrations  in  European 
and  North  American  rivers.  In  the  Rhone  estuary 
(with  flushing  time  of  the  order  of  1  day)  the 
maximum  of  dissolved  arsenic  (25-50  nM)  occur- 
ring in  the  low-salinity  zone  is  related  to  the  varia- 
bility of  the  river  input.  In  the  Gironde  estuary 
(flushing  time  20-86  days)  arsenite  and  total  dis- 
solved As  concentrations  vs.  chlorinity  plots  show 
a  maximum  (45  nm  for  dissolved  arsenic)  located  in 
the  low-salinity  zone  within  the  turbidity  maxi- 
mum. This  maximum  is  interpreted  as  the  result  of 
remobilization  processes  which  involve  'regenera- 
tion' of  arsenic  compounds  from  the  degradation  of 
organic  matter,  and  perhaps  of  redox  processes 
which  occur  in  the  anoxic  'fluid-mud  layer'  and/or 
sediments.  In  the  Loire  fluvio-estuarine  system  the 
maxima  of  arsenite  (15  nM)  and  total  dissolved 
arsenic  (25  nM)  are  attributed  to  the  anthropogenic 
inputs  from  land-based  industries,  and  especially 
from  the  coal-power  plant.  The  dissolved  arsenic 
discharge  has  been  estimated  at  40  tons/yr.  (Au- 
thor's abstract) 
W90- 10806 


MODELING  SOLUBLE  CHEMICAL  TRANS- 
FER TO  RUNOFF  WITH  RAINFALL  IMPACT 
AS  A  DIFFUSION  PROCESS. 

Agricultural     Research     Service,     Durant,    OK. 
Water  Quality  and  Watershed  Research  Lab. 
L.  R.  Ahuja. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  2,  p  312-321,  March/ April  1990.  10 
fig,  1  tab,  31  ref. 

Descriptors:  'Diffusion,  'Infiltration  rate,  'Mathe- 
matical models,  'Model  studies,  'Path  of  pollut- 
ants, 'Rainfall  impact,  'Rainfall-runoff  relation- 
ships, 'Soil  water,  'Solute  transport,  Adsorption, 
Bromine,  Rainfall,  Runoff,  Soil  porosity. 

Rainfall  impact  increases  the  transfer  of  chemicals 
from  soil  solution  to  surface  runoff.  This  transfer  is 
modeled  this  study  as  an  accelerated  diffusion 
process.  Raindrop  impacts  are  assumed  to  increase 
the  diffusion  coefficient  in  the  top  2  cm  layer  of 
soil  to  constant  or  exponentially  diminishing  values 
with  depth.  Transient  development  of  a  thin,  well- 
stirred  water  layer  on  the  soil  surface  is  allowed. 
Process  equations  are  solved  by  a  finite  difference 
numerical  scheme.  The  model  was  evaluated  on 
experimental  data  for  bromine  in  runoff  with  time 
from  three  soils  with  three  infiltration  rates.  The 
model  gave  a  generally  good  description  of  the 
data.  At  zero  infiltration,  a  constant  accelerated- 
diffusion  coefficient,  D,  equal  to  2.5  to  19  times  the 
molecular  diffusion  coefficient.  An  exponential  de- 
creasing D  with  surface  values  3  to  54  D,  gave 
better  results  in  all  cases.  Given  a  suitable  mechani- 
cal dispersion  coefficient  for  two  soils,  the  above 
D  values  also  gave  good  fit  for  two  nonzero  infil- 
tration rates;  for  the  third  soil,  a  swollen  clay,  the 
very  high  D  values  had  to  be  decreased  somewhat, 
because  of  less  surface  perturbation  by  rainfall 
when  infiltration  was  occurring.  For  a  moderately 
soil-adsorbed  chemical,  transfer  to  runoff  is  also 
increased  significantly  with  accelerated  diffusion, 
and  the  effect  of  infiltration  is  also  very  high.  More 
of  an  adsorbed  (versus  a  mobile)  chemical  is  lost  to 


runoff;  however,  chemical  transfer  to  runoff  did 
not  greatly  change  the  shape  and  magnitude  of  a 
surface-applied  chemical  pulse  moving  downward 
in  soil.  (Author's  abstract) 
W90-10819 


TRANSFER  FUNCTION  MODEL  OF  FIELD- 
SCALE  SOLUTE  TRANSPORT  UNDER  TRAN- 
SIENT WATER  FLOW. 

California  Univ.,  Riverside. 

For  primary  bibliographic   entry   see   Field   2G. 

W90- 10820 


DIFFUSION  OF  SORBED  SOLUTES  IN  GAS 
AND  LIQUID  PHASES  OF  LOW-MOISTURE 
SOILS. 

California  Univ.,  Los  Angeles.  Dept.  of  Chemical 

Engineering. 

P.  A.  Ryan,  and  Y.  Cohen. 

Soil  Science  Society  cf  America  Journal  SSSJD4, 

Vol.  54,  No.  2,  p  341-346,  March/ April  1990.  3  fig, 

1  tab,  32  ref.  EPA  Grant  CR-8 12771. 

Descriptors:  'Diffusion  coefficient,  'Hydrologic 
budget,  'Model  studies,  'Path  of  pollutants,  'Soil 
water,  'Solute  transport,  Adsorption,  Dieldrin, 
Diffusion,  Lindane,  Multiphase  flow,  Organic 
compounds,  Partition  coefficient,  Pesticides,  Po- 
rosity, Soil  saturation. 

Organic  solute  diffusion  through  the  soil  matrix  is 
strongly  affected  by  the  moisture  content  of  the 
soil.  The  solute  diffusion  coefficient  in  the  com- 
monly used  one-dimensional  diffusion  model,  in 
which  local  equilibrium  is  assumed,  is  modified  to 
include  a  semi-empirical  model  for  solute  adsorp- 
tion. The  proposed  approach  accounts  for  the  ex- 
perimentally observed  rise  in  the  solute  diffusion 
coefficient  with  increasing  moisture  above  a  criti- 
cal moisture  level.  The  current  approach  was 
shown  to  describe  the  variations  in  diffusion  coeffi- 
cient (D)  for  lindane  and  dieldrin  in  soil  over  the 
entire  range  of  volume  fractions.  The  main  feature 
of  the  current  model  is  the  use  of  a  simple  expres- 
sion to  account  for  the  variation  of  the  overall 
partition  coefficient  with  moisure  at  low  volume 
fractions.  The  predicted  D  was  shown  to  be  a 
sensitive  function  of  the  tortuosity  model.  The 
accepted  tortuosity  models  were  incapable  of  de- 
scribing the  D  predictions  over  the  entire  range  of 
volume  fractions,  although  the  Millington  and 
Quirk  model  was  shown  to  be  adequate  below  a 
volumetric  moisture  content  of  0.3.  Finally,  the  D 
model  based  on  the  Millington  and  Quirk  and 
Penman  tortuosity  models  are  within  a  factor  of 
two  of  experimentally  measured  D  data  for  lindane 
over  the  entire  range  of  volume  fraction  levels, 
above  a  moisture  content  of  4%  by  weight.  In 
order  to  improve  the  accuracy  of  chemical  trans- 
port models  in  unsaturated  soils,  additional  diffu- 
sion data  are  needed  at  low  volume  fractions. 
(Brunone-PTT) 
W90- 10822 


SORPTION  AND  DESORPTION  OF  ACETONI- 
TRILE  ON  MONTMORILLONTTE  FROM 
AQUEOUS  SOLUTIONS. 

Delaware   Univ.,   Newark.   Coll.   of  Agricultural 

Sciences. 

Z.  Z.  Zhang,  D.  L.  Sparks,  and  R.  A.  Pease. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  2,  p  351-356,  March/ April  1990.  6  fig, 

2  tab,  30  ref. 

Descriptors:  'Acetonitrile,  'Montmorillonite, 
'Path  of  pollutants,  'Soil  types,  Calcium,  Carbon- 
14,  Chemical  properties,  Clays,  Diffraction,  Infra- 
red spectrometry,  Magnesium,  Microcalorimetry, 
Potassium,  Radioactive  tracers,  Sodium,  Soil 
chemistry,  Soil  water,  Sorption,  X-rays. 

The  sorption  and  desorption  of  acetonitrile  on 
potassium,  sodium,  calcium,  and  magnesium  mont- 
morillonite from  aqueous  solutions  were  deter- 
mined using  carbon-14  isotope  tracer  method.  The 
heat  of  sorption  of  acetonitrile  on  potassium, 
sodium,  and  calcium  montmorillonite  at  two  con- 
centrations using  a  Calvet  microcalorimeter.  The 
infrared  spectra  of  the  clay-water-organic  systems 
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were  recorded  on  a  Fourier-transform  infrared 
spectrometer  and  the  c-axis  spacings  of  potassium, 
calcium,  and  magnesium  montmorillonite  in  the 
acetonitrile  solutions  were  determined  by  x-ray 
diffraction.  It  was  found  that  the  sorption  and 
desorption  of  acetonitrile  on  the  four  homoionic 
montmorillonites  are  reversible,  and  that  the  sorp- 
tion of  acetonitrile  is  exothermic  on  potassium  and 
calcium  montmorillonite,  but  endothermic  on 
sodium  montmorillonite.  Further,  it  was  found  that 
the  wavenumbers  of  the  C-N  band  and  the  C-H 
band  for  the  acetonitrile  molecules  on  the  clay 
surfaces  do  not  differ  from  those  in  the  solution.  It 
was  also  observed  that  the  sorption  of  acetonitrile 
affected  the  c-axis  spacing  of  the  various  ho- 
moionic montmorillonites  differently.  These  results 
led  to  the  conclusion  that  the  sorption  of  acetoni- 
trile on  montmorillonite  is  not  due  to  any  specific 
bonding  between  the  organic  molecules  and  the 
clay  surfaces,  but  rather  to  a  distribution  or  parti- 
tion between  the  interfacial  phase  and  the  bulk- 
solution  phase.  Analysis  was  provided  to  show  that 
a  partition  mechanism  does  not  necessarily  yield  a 
linear  isotherm,  especially  when  the  concentration 
of  the  organics  is  high.  (Author's  abstract) 
W90- 10823 


SELENIUM  SPECIATION  METHODS  AND 
APPLICATION  TO  SOIL  SATURATION  EX- 
TRACTS, FROM  SAN  JOAQUIN  VALLEY, 
CALIFORNIA. 

Geological  Survey,  Sacramento,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 
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ALUMINUM  SOLUBILITY  IN  ORGANIC  SOIL 
HORIZONS  FROM  NORTHERN  AND  SOUTH- 
ERN FORESTED  WATERSHEDS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

W.  J.  Walker,  C.  S.  Cronan,  and  P.  R.  Bloom. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  2,  p  369-374,  March/ April  1990.  2  fig, 
5  tab,  9  ref.  ALBIOS  Project,  Contract  RP2365. 

Descriptors:  *Acid  rain,  *Aluminum,  *Chemical 
interactions,  'Forest  watersheds,  *Path  of  pollut- 
ants, *Soil  horizons,  *Soil  water,  'Solubility, 
•Water  pollution  sources,  Equilibrium,  Gibbsite, 
Hydrogen  ion  concentration,  Kaolinite,  Mathemat- 
ical models,  Model  studies,  Soil  properties,  Soil 
types. 

A  study  was  conducted  to  determine  the  influence 
of  organic  matter  on  the  solubility  of  aluminum  in 
organic  soil  horizons  from  different  geographic 
regions.  Results  showed  that  the  equilibrium  solu- 
bility of  aluminum  was  dependent  on  solution  pH 
and  the  degree  to  which  the  soil  organic  matter 
was  saturated  with  aluminum.  Plots  of  aluminum 
solubility  showed  that,  as  solution  pH  decreased, 
soluble  aluminum  increased,  and  that,  for  a  given 
pH,  soluble  aluminum  increased  with  increasing 
surface-bound  aluminum.  In  addition,  aluminum 
solubility  was  always  less  than  that  predicted  from 
the  solubility  of  natural  gibbsite  or  kaolinite.  Tem- 
perature dependence  and  rate  studies  suggested 
that  aluminum  solubility  was  governed  by  and  ion- 
exchange  reaction  between  protons  and  aluminum 
and  the  organic  matter.  Aluminum  solubility  was 
similar  in  Oi  and  Oa  horizon  soils  at  the  same 
bound  aluminum  ratio  and  pH.  No  differences 
were  noted  when  the  soils  were  compared  on  a 
regional  basis,  suggesting  that  prediction  of  aque- 
ous aluminum  concentrations  in  organic  horizons 
and  peaty  hydrologic  areas  could  be  accomplished 
with  a  simple  model.  (Author's  abstract) 
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ALUMINUM  SOLUBILITY,  CALCIUM-ALU- 
MINUM EXCHANGE,  AND  PH  IN  ACID 
FOREST  SOILS. 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

J.  O.  Reuss,  P.  M.  Walthall,  E.  C.  Roswall,  and  R. 

W.  E.  Hopper. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  2,  p  374-380,  March/ April  1990.  4  fig, 

3  tab,  29  ref.  EPA  Agreement  CR812319. 


Descriptors:  'Acid  rain,  'Acidic  soils,  'Aluminum, 
•Calcium,  'Forest  watersheds,  'Hydrogen  ion 
concentration,  'Ion  exchange,  'Path  of  pollutants, 
'Soil  chemistry,  'Soil  water,  'Water  pollution 
sources,  Chemical  interactions,  Mathematical 
models,  Soil  contamination,  Soil  horizons,  Soil 
saturation,  Soil  types,  Solubility. 

The  pH-aluminum  and  calcium-aluminum  ex- 
change relationships  are  important  components  in 
several  models  designed  to  describe  the  effects  of 
acid  deposition  on  soils  and  surface  waters.  If 
aluminum  solubility  is  controlled  by  aluminum  tri- 
hydroxide  minerals,  the  theoretical  pH-aluminum 
relationship  can  be  described  by 
log(aluminum(III))  =  logK-apH,  where  K  and  a 
are  empirical  constants.  When  this  relationship  is 
combined  with  equations  for  calcium-aluminum  ex- 
change, a  curvilinear  relationship  is  predicted  for 
pH  as  a  function  of  calcium  saturation  in  solutions 
with  constant  total  ionic  concentration.  These  rela- 
tionships were  tested  using  selected  forest  soils. 
The  pH-aluminum(III)  relationship  in  the  mineral 
horizon  was  found  to  be  reasonably  well  described 
by  values  near  2.35  for  K  and  1.65  for  a.  When  the 
calcium  saturation  is  based  on  an  effective  cation 
exchange  capacity  determined  at  or  near  soil  pH, 
the  predicted  curvilinear  relationship  between  pH 
(measured  in  0.002  M  calcium  chloride)  and  calci- 
um saturation  was  observed,  supporting  the  inter- 
pretation of  this  relationship  in  terms  of  aluminum 
solubility  and  calcium-aluminum  exchange.  Be- 
cause aluminum  solubility  in  Spodosol  E  horizons 
was  much  lower  than  that  found  in  underlying 
horizons  or  in  Ultisols,  these  E  horizons  did  not  fit 
the  general  pattern  for  the  relationships  between 
either  pH  and  aluminum  saturation  or  pH  and 
calcium  saturation.  (Author's  abstract) 
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ELEMENT  PARTITIONING  IN  SIZE  AND 
DENSITY-FRACTIONATED  SEWAGE  SLUDGE 
AND  SLUDGE-AMENDED  SOIL. 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

M.  E.  Essington,  and  S.  V.  Mattigod. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  2,  p  385-394,  March/ April  1990.  5  fig, 

7  tab,  32  ref.  Water  Resources  Project  UCAL- 

WRC-W-85. 

Descriptors:  'Chemical  interactions,  'Path  of  pol- 
lutants, 'Sludge  disposal,  'Soil  amendments,  'Soil 
chemistry,  'Soil  types,  Heavy  metals,  Loam,  Phy- 
sicochemistry,  Soil  contamination,  Trace  elements. 

Direct  characterization  of  trace-element-bearing 
minerals  in  solid  waste  and  waste-affected  soils 
requires  the  use  of  mineral  preconcentration  tech- 
niques. This  study  was  conducted  to  evaluate  the 
effectiveness  of  a  nondestructive  physicochemical 
fractionation  technique  when  applied  to  Los  Ange- 
les sewage  sludge  and  sewage-sludge-amended 
Domino  soil  (fine-loamy,  mixed,  thermic  Xerollic 
Calciothrid).  Bulk  samples  and  the  physicochem- 
ical separates  were  subjected  to  analysis  for  31 
elements  using  neutron  activation.  The  concentra- 
tions of  calcium,  cesium,  lathanium,  neodymium, 
tin,  samarium,  terbium,  and  cerium  in  the  sludge 
exceeded  previously  reported  concentration 
ranges.  The  long-term  application  of  sewage 
sludge  to  the  Domino  soil  at  agronomic  rates  re- 
sulted in  the  application  of  barium,  cerium,  cobalt, 
chromium,  copper,  lathanium,  neodymium,  nickel, 
lead,  samarium,  strontium,  and  zinc  in  the  zone  of 
incorporation.  However,  only  the  concentrations 
of  cesium,  lathanium,  serbium,  and  terbium  exceed- 
ed uncontaminated  soil  concentration  ranges  as  a 
result  of  sludge  amendments.  The  fractions  with 
the  highest  element  concentrations  accounted  for 
only  a  minor  percentage  of  the  mass  of  the  bulk 
sample.  The  bulk  of  the  total  element  mass  was 
associated  with  light-density  materials  in  sewage 
sludge  and  the  mid-density  materials  in  the  amend- 
ed soil.  Application  of  the  density-magnetic  separa- 
tion scheme  to  sewage  sludge  was  more  effective 
in  preconcentrating  elements  than  was  application 
of  the  size-density  fractionation  scheme  to  amend- 
ed soil.  However,  the  fractionation  performed  here 
may  not  be  sufficient  for  direct  identification  of 
trace  solid  phases  by  some  direct  methods  of  analy- 
sis. (Brunone-PTT) 
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NITROUS  OXIDE  PRODUCTION  FROM  IN- 
JECTED LIQUID  DAIRY  MANURE. 

Wisconsin  Univ.-Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5E. 
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SPODOSOL  VARIABILITY  AND  ASSESS- 
MENT OF  RESPONSE  TO  ACIDIC  DEPOSI- 
TION. 

Illinois  Univ.,  Urbana.  Dept.  of  Forestry. 

M.  B.  David,  R.  D.  Fuller,  I.  J.  Fernandez,  M.  J. 

Mitchell,  and  L.  E.  Rustad. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  2,  p  541-548,  March/ April  1990.  2  fig, 

8  tab,  42  ref. 

Descriptors:  'Acid  rain  effects,  'Data  acquisition, 
•Forest  watersheds,  'Maine,  'Soil  chemistry,  'Soil 
water,  Acid  rain,  Loam,  Nitric  acid,  Soil  horizons, 
Spodosol,  Sulfuric  acid,  pH. 

Variability  in  forest  soils  makes  it  difficult  to  ob- 
serve short-term  changes  in  chemical  properties 
under  field  conditions.  A  buried  soil-bag  technique 
was  developed  to  examine  the  chemical  response 
of  a  Maine  forest  soil  to  loadings  of  strong  acids 
(nitric  acid,  sulfuric  acid).  Acids  were  added  by 
irrigation  on  18  hardwood  plots,  15  by  15  m, 
American  beech  (Fagus  grandifolia  Ehrh.)  domi- 
nating. Treatments,  with  three  replicates  each, 
were  control,  low  sulfur,  high  sulfur,  low  nitrogen, 
high  nitrogen,  and  nitrogen  plus  sulfur.  Soils  were 
typical  northeastern  Spodosols,  with  acidic  forest 
floors  (pH  3.6)  and  upper  mineral  soils  (pH  3.4- 
4.0),  low  concentrations  of  base  cations  in  mineral 
horizons,  and  enrichments  of  the  spodic  horizons 
with  organic  carbon,  nitrogen,  sulfur.  Relative 
standards  deviations  of  horizon  means  for  all 
chemical  properties  except  pH  showed  large  varia- 
bility over  the  small  (2.2  hectare)  area  encom- 
passed by  the  plots.  Twenty-five  250  microm  mesh 
nylon  bags  filled  with  300  g  of  homogeneous  B 
horizon  soil  (Tunbridge  series,  a  coarse-loamy, 
mixed,  frigid  Typic  Haplorthod)  were  placed  di- 
rectly below  the  forest  floor  in  each  plot.  Aftei 
one  year  of  treatment,  collection  and  analysis  oi 
three  bags  per  plot  showed  significant  (P  less  thar 
or  equal  to  0.05)  differences.  Mean  adsorbed  sul- 
fate concentrations  were  48  and  92  microg  sulfui 
per  g  in  control  and  high-sulfur  treatments,  respec- 
tively. Exchangeable  calcium  and  magnesium  ions 
were  greater  in  the  high-sulfur  treatment  than  the 
control;  base  saturation  increased  from  5.9  to  8.5% 
(possibly  due  to  displacement  of  cations  from  the 
forest  floor).  The  buried  soil-bag  technique  detect- 
ed small  alterations  in  forest  soil  chemistry  undei 
field  conditions,  with  minimal  disturbance  to  studj 
plots.  (Author's  abstract) 
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HISTORY  OF  HEAVY  METAL  POLLUTION 
IN  FINLAND  AS  RECORDED  BY  LAKE  SEDI 
MENTS. 

National    Board    of  Waters,    Helsinki    (Finland) 

Water  Research  Inst. 

M.  Verta,  K.  Tolonen,  and  H.  Simola. 

Science  of  the  Total  Environment  STENDL,  Vol 

87/88,  p  1-18,  November  1989.  9  fig,  4  tab,  29  ref 

Descriptors:  'Finland,  'Heavy  metals,  'Lake 
acidification,  'Lake  sediments,  'Lakes,  'Path  ol 
pollutants,  'Sediment  contamination,  'Water  pol- 
lution sources,  Acid  rain,  Air  pollution,  Cadmium 
Deposition,  Freshwater,  Lead,  Magnesium,  Mer- 
cury, Potassium,  Sediment  analysis,  Sodium,  Tem- 
poral distribution,  Water  pollution,  Zinc. 

Profiles  of  heavy  metals  and  major  metals  were 
determined  in  sediment  cores  from  18  small  head- 
water drainage  and  seepage  lakes  in  Finland.  More 
than  half  of  the  lakes  have  recently  been  acidified 
The  results  show  an  increase  of  Pb  deposition  rate 
starting  in  the  early  1 800s.  Most  of  the  Pb  profile! 
show  a  leveling  off  or  slight  decrease  in  the  deposi- 
tion rate  in  the  post-1980  sediments.  The  first  signs 
of  increases  of  Zn,  Cd  and  Hg  typically  appeal 
during  the  1800s;  a  prominent  increase  in  the  sedi- 
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entation  of  these  elements  is  typically  confined  to 
is  century.  Clear  subsurface  (2-5  cm)  concentra- 
an  maxima  of  Zn  and  Cd  were  observed  in  cores 
om  many  lakes  in  south  Finland.  The  maxima  are 
}t  related  to  changes  in  emission  and  atmospheric 
;position.  Subtraction  of  the  background  fluxes 
om  the  total  fluxes  of  the  1980s  gives  the  follow- 
g  percentages  for  atmospheric  deposition:  Pb,  74- 
1%  of  the  total;  Cd,  62-91%;  Zn,  39-91%;  and 
g,  70-89%.  These  figures  apply  to  southern  and 
jntral  Finland,  areas  that  also  have  the  highest 
sposition  of  acidic  compounds.  In  northern  Fin- 
nd  the  increase  in  deposition  starts  later  and  has 
roained  smaller  than  in  the  south.  About  half  of 
le  profiles  of  Cu  and  V  and  a  third  of  the  Ni 
rofiles  showed  increased  accumulation,  typically 
tei  1950.  Recent  increases  in  the  concentration 
id  accumulation  rates  of  Na,  K  and  Mg,  observed 
i  most  cores  in  southernmost  Finland,  may  also  be 
f  atmospheric  origin.  This  is  suggested  by  the 
liemistry  of  bulk  deposition.  (Author's  abstract) 
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VALUATION  OF  TRACE  METAL  DEPOSI- 
ION  HISTORY  AND  POTENTIAL  ELEMENT 
IOBILITY  IN  SELECTED  CORE  SAMPLES 
ROM  PEAT  AND  WETLAND  ECOSYSTEMS. 

ittsburgh  Univ.,  PA.  Dept.  of  Radiation  Health. 
/.  R.  Schell,  M.  J.  Tobin,  and  C.  D.  Massey. 
cience  of  the  Total  Environment  STENDL,  Vol. 
7/88,  p   19-42,  November   1989.   7   fig,   35  ref. 

)escriptors:  'Heavy  metals,  *Lakes,  *New  York, 
Path  of  pollutants,  *Peat  bogs,  'Pennsylvania, 
Radioactive  tracers,  'Sediment  contamination, 
Water  pollution  sources,  'Wetlands,  Air  pollu- 
lon,  Cesium,  Chemical  interactions,  Computer 
lodels,  Cores,  Deposition,  Freshwater,  Hudson 
Liver,  Lake  sediments,  Lead,  Mathematical 
lodels,  Sediment  analysis,  Temporal  distribution, 
%ginia,  Water  pollution. 

'eat  and  wetland  ecosystems  serve  as  repositories 
or  atmospheric  chemicals  from  anthropogenic 
iput  and  may  complement  the  current  studies  of 
he  deposition  history  using  lake  sediments.  Using 
latural  atmospheric  tracers,  studies  of  the  mecha- 
isms  of  chemical-matrix  interactions  and  mathe- 
aatical  simulation  models  have  been  conducted  to 
;uide  our  evaluations  of  bog  and  wetland  ecosys- 
ems.  The  deposition  histories  of  Pb  and  other 
le  merits  have  been  determined  in  Pb210-dated 
ores  from  bogs  and  wetlands  located  in  Virginia, 
'ennsylvania  and  New  York.  Two  marshlands  in 
he  Hudson  River,  New  York  (Tivoli  Bays  and 
itockport  marsh)  show  the  regional  contaminant 
listory  of  Pb  emissions  from  coal  burning,  heavy 
ndustries  and  gasoline  consumption  from  1850  to 
he  present.  Accumulations  increase  from  a  back- 
jround  of  2  and  8  micrograms/sq  cm/year  to  the 
jresent  of  about  12  and  25  micrograms/sq  cm/ 
fear,  respectively.  For  comparison,  at  a  bog  near 
Dneonta,  New  York,  Pb  values  prior  to  1780  were 
).l  micrograms/sq  cm/year  and  have  increased  to 
).3  micrograms/sq  cm/year.  In  a  forest  bog  east  of 
lie  industrial  and  coal  mining  region  of  Pittsburgh, 
PA,  the  Pb  has  increased  from  4  micrograms/sq 
:m/year  before  1820  to  a  maximum  of  17  micro- 
jrams/sq  cm/year  in  1978.  Similar  increases  in  Pb 
deposition  values  over  time  of  10-20  times  have 
been  measured  in  eastern,  midwestern  and  western 
U.S.A.  lake  core  samples.  After  deposition  on  a 
bog  or  wetland,  hydrological,  chemical  and  bio- 
logical parameters  can  influence  the  migration  of 
specific  elements.  Cesium-137  has  limited  mobility 
in  organic-rich  bogs,  but  is  much  less  mobile  in 
more  minerotrophic  bogs.  An  advective/dispersive 
transport  code  has  been  developed  that  explains 
the  Csl37  mobility  and  may  be  used  to  predict 
other  element  mobilities.  (Author's  abstract) 
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EFFECTS  OF  PH  ON  THE  ACCUMULATION 
AND  REDISTRIBUTION  OF  METALS  IN  A 
POLLUTED  STREAM  BED  SEDIMENT. 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 
Environmental  Research. 
K.  Hakansson,  S.  Karlsson,  and  B.  Allard. 
Science  of  the  Total  Environment  STENDL,  Vol. 
87/88,  p  43-57,  November  1989.  8  fig,  3  tab,  30  ref. 


Descriptors:  'Acid  mine  drainage,  'Heavy  metals, 
•Hydrogen  ion  concentration,  'Mine  wastes, 
•Path  of  pollutants,  'Sediment  contamination, 
•Stream  pollution,  'Trace  metals,  'Water  pollu- 
tion sources,  Aluminum,  Cadmium,  Chemical 
processes,  Copper,  Cores,  Deposition,  Freshwater, 
Ion  transport,  Iron,  Lead,  Mine  drainage,  Sediment 
analysis,  Sweden,  Water  pollution,  Zinc. 

The  accumulation  of  metals  (Al,  Fe,  Cu,  Zn,  Cd, 
Pb)  in  the  bottom  sediments  of  a  steam  that  serves 
as  a  drainage  for  a  mine  waste  deposit  was  studied 
at  Bersbo,  Sweden.  Data  were  collected  describing 
the  water  chemistry  of  the  stream  (major  compo- 
nents as  well  as  heavy  metals),  the  formation  and 
composition  of  suspended  particulate  matter  in  the 
stream  and  some  qualitative  data  on  the  composi- 
tion of  the  sediments  (at  three  locations).  Qualita- 
tive information  on  metal  speciation  and  mecha- 
nisms for  the  association  with  solid  phases  as  well 
as  on  the  accumulation  in  sediments  was  obtained 
from  sequential  leaching  studies  of  both  the  sus- 
pended particulate  phase  and  the  stationary  sedi- 
ments. Combined  effects  of  primarily  pH,  the  pres- 
ence of  organics  and  the  presence  and  formation  of 
sparingly  soluble  carrier  phases  (aluminum  and 
iron  hydroxides)  on  the  redistribution  of  metals 
from  the  deposit  are  indicated.  (Author's  abstract) 
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SEASONAL  TRENDS  OF  COPPER  SEDIMEN- 
TATION IN  LAKE  ORTA  (ITALY). 

Istituto  di  Ricerca  sulle  Acque,  Brugherio  (Italy). 
M.  Camusso,  G.  Tartari,  and  E.  Cappelletti. 
Science  of  the  Total  Environment  STENDL,  Vol. 
87/88,  p  59-75,  November  1989.  7  fig,  5  tab,  27  ref. 

Descriptors:  'Copper,  'Italy,  'Lake  Orta,  'Lake 
acidification,  'Lakes,  'Path  of  pollutants,  'Season- 
al variation,  'Sedimentation,  'Textile  mill  wastes, 
•Water  pollution  sources,  Ammonium  salts,  Calci- 
um, Deposition,  Fluctuations,  Freshwater,  Hydro- 
gen ion  concentration,  Lake  sediments,  Magnesi- 
um, Phosphorus,  Sediment  analysis,  Sediment  con- 
tamination, Temporal  distribution,  Water  pollu- 
tion. 

Lake  Orta,  located  in  the  main  Italian  lacustrine 
area  to  the  south  of  the  Alps,  is  an  unusual  example 
of  a  polluted  acidic  body  of  water.  The  acidity  is 
not  due  to  atmospheric  deposition,  but  to  rayon 
factory  effluents,  consisting  of  copper  and  ammo- 
nium sulfate,  discharged  into  the  lake  over  a  period 
of  55  years  (1926-1980).  A  study  in  progress  since 
1985  has  been  evaluating  factors  governing  solute 
concentration  and  mechanisms  of  copper 
removal, with  the  aim  of  assessing  the  biogeoche- 
mical  copper  cycle  in  this  peculiar  environment. 
Seasonal  variations  in  mean  concentrations  of 
copper,  total  phosphorous  (TP),  iron,  manganese 
and  calcium  in  suspended  particulate  matter  were 
determined  in  the  north  basin  of  Lake  Orta  during 
a  3-year  study  (1985-1987).  Settling  fluxes  of  these 
elements  were  measured  in  sediment  traps  at  four 
different  depths  over  the  maximum  depth  site  and 
compared  with  lacustrine  biological  activity  to 
assess  mechanisms  governing  copper  removal  in 
this  particularly  acidic  lake  (mean  pH  4.4).  Sedi- 
mentation fluxes  show  similar  patterns  for  all  ele- 
ments, with  the  highest  rate  observed  between 
spring  and  summer  and  minimum  rates  in  winter. 
Copper  in  the  lake  occurs  mainly  in  dissolved  form 
(94%)  and  its  concentration  is  still  high  (32-34 
micrograms/L)  due  to  past  industrial  pollution,  a 
low  annual  sedimentation  rate  of  0.55  t/year  (in  the 
north  basin),  and  a  mean  residence  time  of  7.8 
years.  The  relationships  between  copper,  TP  and 
iron  in  sediment  traps  seem  comparable,  suggesting 
that  both  biogenic  particles  and  ferric  oxides  are 
important  carriers  of  copper  to  the  sediment.  This 
hypothesis  is  the  subject  of  on-going  investigations. 
As  indicated  by  Lake  Orta's  present  chemical  state, 
however,  calcium  and  manganese,  which  occur 
mainly  in  dissolved  forms  strictly  dependent  on 
lakewater  acidity,  do  not  seem  to  have  played  the 
role  of  transport  and  removal  agents.  (Author's 
abstract) 
W90-10837 

VERTICAL  DISTRIBUTION  OF  URANIUM 
MILL  TAILINGS  CONTAMINANTS  IN  LANG- 
LEY  BAY,  LAKE  ATHABASCA  SEDIMENTS. 


Sources  Of  Pollution — Group  5B 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
S.  R.  Joshi,  D.  T.  Waite,  and  R.  F.  Platford. 
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age, Radium  radioisotopes,  Sediment  analysis, 
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The  Gunnar  Mill,  located  on  the  north  shore  of 
Lake  Athabasca  in  the  Uranium  City  area,  Canada, 
generated  nearly  five  million  tons  of  tailings  which 
were  initially  discharged  into  a  nearby  small  lake. 
Significant  quantities  of  these  tailings  subsequently 
moved  into  another  small  water  body  in  the  area 
and  then  into  Langley  Bay,  a  shallow  bay  opening 
into  Lake  Athabasca.  Analyses  of  several  sediment 
cores  for  both  radioactive  and  non-radioactive 
constituents  reveal  that  the  contamination,  cover- 
ing the  entire  bottom  of  the  bay,  has  reached  Lake 
Athabasca.  It  is  estimated  that  about  11%  of  the 
total  Ra226  activity  discharged  from  the  mill  re- 
sides in  the  Langley  Bay  sediments  with  about 
76%  still  remaining  at  the  original  disposal  areas. 
The  Csl37  measurements  suggest  that  natural 
cover  on  the  submerged  tailings  will  develop  at  a 
very  slow  rate.  A  very  small  fraction  of  Rn222 
generated  in  the  Langley  Bay  delta  deposit  escapes 
to  the  atmosphere.  (Author's  abstract) 
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SOURCES  AND  BEHAVIOR  OF  POLLUTANTS 
IN  SEVERAL  CATCHMENTS  IN  THE  WEST- 
ERN HARZ  MOUNTAINS,  F.R.G. 

Goettingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Geo- 

logie  und  Dynamik  der  Lithosphere. 

J.  Matschullat,  H.  Heinrichs,  and  J.  Schneider. 
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The  effects  of  airborne  pollutants  (heavy  metals 
and  acidifying  chemicals)  on  the  catchment  of  a 
drinking  water  reservoir  in  the  Harz  Mountains 
were  investigated.  The  path  of  heavy  metals  into 
the  lake  sediments  can  be  traced  back  to  the  well 
waters  via  inflowing  stream  sediments  with  similar- 
ly high  heavy  metal  contents.  In  heavily  polluted 
areas,  groundwater  with  a  pH  from  3.6  to  5.2  has 
the  following  typical  contents  (in  micrograms/L): 
Al  (1000),  Cd  (2),  Co  (3),  Cr  (0.3),  Cu  (3),  Fe  (250), 
Mn  (500),  Ni  (12),  Pb  (25)  and  Zn  (100).  These 
concentrations  are  comparable  to  those  of  acidic 
percolation  water  below  the  root  zone  of  exposed 
forest  ecosystems.  Wells  with  pH  >  5.5  do  not 
have  such  elevated  concentrations  of  metals. 
Water  acidification  has  already  caused  heavy  metal 
mobilization  within  the  brooks.  An  acidification 
front  creeps  down  towards  the  lake,  the  intermedi- 
ate repository  for  the  heavy  metals  and  other  pol- 
lutants. Compared  with  the  local  bedrock,  the  lake 
sediments  have  high  concentrations  of  heavy 
metals.  With  continuing  water  acidification  and  a 
decrease  in  pH  of  the  lake  water  from  6.5  to  5,  a 
sharp  increase  in  heavy  metal  (Al,  Fe  and  Mn) 
concentrations  in  the  water  column  is  to  be  expect- 
ed. Sequential  extraction  (ammonium  acetate,  am- 
monium oxalate,  hydrogen  peroxide)  of  metals 
from  the  lake  sediments  showed  that  the  majority 
of  the  trace  metals  are  in  ion-exchangeable  form. 
(Author's  abstract) 
W90- 10840 
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Group  5B — Sources  Of  Pollution 

SPATIAL  DISTRIBUTION  PATTERNS  OF 
METALS  IN  THE  SURFACE  SEDIMENTS  OF 
LAKE  ORTA  (ITALY). 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 

R.  Baudo,  L.  Amantini,  F.  Bo,  R.  Cenci,  and  P. 
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Lake  Orta  (North  Italy)  is  one  of  the  series  of 
north-south  oriented  lakes  on  the  southern  slopes 
of  the  Alps.  Pollution  of  this  lake  began  in  the  late 
1920s  with  massive  discharges  of  ammonium  sul- 
fate and  copper  from  a  rayon  factory;  phytoplank- 
ton,  zooplankton  and  fish  eventually  disappeared. 
In  the  following  decades,  a  low-pH  regime  was 
established  due  to  the  in-lake  oxidation  of  ammoni- 
um to  nitrate  and  the  geological  setting  (granite, 
gneisses  and  mica  schists)  favoring  this  develop- 
ment by  not  offering  sufficient  buffer  capacity  to 
the  lake.  Additional  human  activities  in  the  catch- 
ment area,  since  the  mid-seventies,  have  added 
further  metals  such  as  chromium,  nickel,  zinc  and 
lead.  The  concentrations  of  C,  P,  N,  S,  Si,  Ca,  Mg, 
K,  Al,  Fe,  Mn,  Cd,  Cr,  Cu,  Ni,  Pb,  Zn,  Hg  and  Ti 
were  estimated  on  the  basis  of  57  grab  samples, 
taken  evenly  over  the  whole  lake.  The  samples 
were  analyzed  by  non-destructive  X-ray  fluores- 
cence spectrometry,  differential  pulse  anodic  strip- 
ping voltammetry  and  electrothermal  atomic  ab- 
sorption spectrometry.  Distribution  maps  have 
been  drawn  (by  means  of  computer-assisted  cartog- 
raphy) for  each  individual  metal  to  assist  in  the 
assessment  of  the  dispersion  and  accumulation  ef- 
fects. It  is  very  likely  that  the  metal  enrichment 
observed  in  the  sediments  in  the  northeast  section 
of  Lake  Orta  has  been  caused  by  focusing  phenom- 
ena. The  mapping,  together  with  statistical  treat- 
ment of  the  results  and  comparison  with  pervious 
data,  has  allowed  hypotheses  to  be  advanced  about 
the  origin  and  fate  of  the  various  pollutants,  and 
suggestions  to  be  made  for  the  recovery  of  the 
lake.  (Author's  abstract) 
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CONTRASTING  BEHAVIOUR  OF  MANGA- 
NESE IN  THE  SURFICIAL  SEDIMENTS  OF 
THIRTEEN  SOUTH-CENTRAL  ONTARIO 
LAKES. 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
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Total  Mn  concentrations  of  the  surficial  sediments 
of  1 3  Canadian  Shield  lakes  in  south-central  Ontar- 
io were  determined  by  neutron  activation  analysis 
(NAA)  at  three  to  five  locations  per  lake.  Average 
Mn  concentrations  in  the  upper  0-3  cm  of  sediment 
among  the  13  study  lakes  differed  by  an  order  of 
magnitude.  These  differences  were  not  correlated 
with  either  water  replenishment  time  (Tw:  r  = 
0.18)  or  the  ratio  of  watershed  area  to  lake  area 
(Ad/Ao:  r  =  0.12).  Differences  in  the  Mn  concen- 
trations were  best  explained  by  the  prevailing  pH- 
Eh  conditions  of  the  lake.  In  general,  lakes  which 


were  acid  (pH  less  then  5.8),  dystrophic  and 
tended  toward  anaerobic  conditions  at  some  time 
of  the  year  had  linear  Mn  profiles  with  about  0.5 
mg/g  Mn  throughout  the  profile,  to  a  depth  of  20 
cm.  In  contrast,  lakes  that  were  circumneutral  (pH 
>  6.3),  oligotrophic  and  remained  aerobic 
throughout  the  year  contained  about  1  mg/g  with 
significant  Mn  enrichments  (3-7  mg/g)  in  the  surfi- 
cial sediments.  It  is  proposed  that  as  a  lake  acidi- 
fies, Mn  is  no  longer  deposited  to  the  sediments  in 
oxide  form.  This  in  turn  will  influence  the  fate  of 
other  trace  metals  such  as  As  and  Pb  whose  behav- 
ior is  dependent  on  that  of  Mn.  (Author's  abstract) 
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Surface  sediments  from  72  lakes  near  Sudbury 
were  analyzed  for  their  elemental  content  using 
particle-induced  X-ray  emission.  An  external  beam 
of  3  MeV  protons  from  a  Van  de  Graaff  accelera- 
tor was  used  t  excite  the  characteristic  atomic  X- 
rays.  The  elements  S,  K,  Cs,  Ti,  Cr,  Mn,  Fe,  Ni, 
Cu,  Zn,  As,  Se,  Br,  Rb,  Sr,  Y,  Zr,  Ba  and  Pb  were 
analyzed  with  detection  limits  of  5-50  ppm.  In 
surface  sediment,  Ni,  Cu  and  As  concentrations 
were  directly  correlated  with  the  lake's  distance 
from  the  smelters.  The  concentration  of  elements 
with  depth  was  determined  for  three  lakes.  Those 
for  the  anthropogenically  produced  elements  S, 
Fe,  Ni,  Cu,  Zn,  As  and  Pb,  were  always  higher  at 
the  surface  than  at  the  core  bottom  (about  25  cm). 
Furthermore,  especially  near  Sudbury,  S,  Ni  and 
Cu  showed  maxima  in  their  profiles.  It  was  also 
observed  that  the  maximum  for  S  was  usually 
deeper  than  those  for  Ni  and  Cu.  For  three  cores, 
the  age  of  each  layer  was  determined  by  direct 
counting  of  the  47  and  352  keV  gamma  rays  from 
Pb210  and  Pb214,  respectively.  In  these  lakes  the 
maximum  in  the  Ni  and  Cu  profiles  could  be 
associated  with  smelter  activity  and  control  meas- 
ures. (Author's  abstract) 
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NICKEL  DIAGENESIS  AND  PARTITIONING 
IN  LAKE  SEDIMENTS. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
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Nickel  discharged  into  the  Moira  River  has  accu- 
mulated in  the  sediments  of  Moira  Lake  during  the 
past  125  years.  Depth  profiles  of  total  Ni  in  the 
sediments  reflect  variations  in  Ni  input  into  the 
lake.  In  the  porewaters  the  Ni  concentration  de- 
creased below  the  mud-water  interface  and  was 
not  correlated  with  the  concentration  of  Ni  on  the 
solid  phase.  Subsamples  of  each  core  section  were 


leached  sequentially  with  progressively  strongei 
agents  to  identify  the  geochemical  fractions  wit! 
which  the  Ni  was  associated.  The  partitioning  o 
anthropogenic  Ni  between  fractions  changed  wit! 
depth.  The  fraction  of  Ni  in  the  exchangeable  (1 
8%)  and  in  the  carbonate-bound  (1-45%)  fraction: 
decreased  with  depth,  and  the  percentage  in  th< 
organic  and  sulfide  fractions  (15-60%)  increaset 
deeper  in  the  sediments.  Very  little  (less  than  5% 
of  the  anthropogenic  Ni  was  present  in  the  residua 
fraction.  In  much  older  sediments  that  predate  thi 
input  of  anthropogenic  Ni,  greater  than  80%  of  thi 
total  Ni  is  found  in  the  residual  extract.  A  simpli 
diagenetic  model  using  the  changes  in  redox  condi 
tions  and  NiS  solubility  can  explain  the  anthropo 
genie  Ni  distribution  in  the  sediments.  (Author' 
abstract) 
W90- 10844 


OBSERVATIONS  OF  METHYLMERCURY  D 
PRECIPLTATION. 

Battelle  Marine  Research  Lab.,  Sequim,  WA. 
For  primary  bibliographic  entry  see  Field  5A. 
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DEPOSITION  AND  TRANSPORT  OF  TRAC1 
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In  Plastic  Lake  catchment,  Ontario,  Canada,  ther 
are  two  patterns  of  trace  metal  transport.  Or 
pattern  (Pb,  Cu)  can  be  explained  by  the  metal: 
affinity  for  dissolved  organic  carbon  (DOC).  Th 
other  pattern  (Cd,  Zn)  can  be  explained  by  th 
metals'  solubility  in  dilute  acid  and  mineral  soil: 
These  two  patterns  are  observed  when  followin 
in  sequence  the  aqueous  metal  concentrations  ( 
first  in  the  precipitation  and  then  through  th 
catchment  to  (ii)  a  low  DOC,  acidified,  upland  so 
water  seep,  (iii)  a  high  DOC  wetland  outflow  an 
(iv)  Plastic  Lake  outflow.  Despite  the  highest  reli 
tive  values  of  Pb  and  Cu  in  precipitation,  the 
have  their  lowest  median  concentrations  at  the  so 
water  seep,  elevated  concentrations  at  the  wetlan 
outflow  and  then  lower  concentrations  at  the  lak 
outflow.  The  pattern  is  identical  to  that  of  DOi 
and  organic  Al.  Clearly  the  high  DOC  at  (u 
dominates  transport  through  the  catchment,  whil 
the  low  DOC  at  (ii)  reduces  transport  from  th 
upland  soils.  In  contrast,  the  other  metals  (Cd,  Zi 
exhibit  their  highest  median  concentrations  at  th 
acidified  soil  water  seep  (ii)  and  reduced  valuf 
further  downstream.  With  this  group,  soil  acidif 
cation  rather  than  DOC  appears  to  be  the  majc 
factor  enhancing  metal  transport.  (Author's  al 
stract) 
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ts  part  of  an  ongoing  program  to  investigate 
nechanisms  regulating  the  aquatic  biogeoche- 
nistry  of  Hg,  unfiltered  surface  waters  of  eight 
ural  lakes  in  northcentral  Wisconsin  were  collect- 
id  and  analyzed  for  reactive  and  total  Hg  by  either 
lameless  atomic  absorption  or  atomic  fluores- 
*nce.  Samples  were  collected  during  autumn 
nixis  using  ultra-clean,  trace-metal-free  protocols 
vhich  have  been  applied  successfully  in  the  marine 
invironment.  Results  indicate  that  Hg  concentra- 
ions  are  considerably  lower  than  previously  re- 
torted, and  approach  levels  observed  in  remote 
>cean  waters.  Concentrations  of  reactive  Hg 
anged  from  0.7  to  2.9  pM  in  the  eight  lakes 
tudied.  Total  Hg,  determined  following  strong 
nidation  using  BrCl,  ranged  from  4.7  to  9.7  pM  in 
our  of  the  lakes.  Although  the  data  set  is  limited, 
hese  concentrations  are  20-100  times  lower  than 
irevious  estimates  for  lakes  in  the  region.  The 
esults  reemphasize  the  importance  of  uncompro- 
nised  clean  laboratory  protocols  in  the  collection 
ind  analysis  of  trace  constituents  in  natural  waters, 
["hey  also  imply  a  reevaluation  of  ideas  regarding 
he  sources  and  distribution  of  Hg  in  lakes.  A 
ample  mass  balance  for  Little  Rock  Lake  clearly 
ihows  the  potential  importance  of  both  atmospher- 
c  Hg  deposition  and  sedimentary  remobilization  to 
he  geochemical  cycling  and  bioaccumulation  of 
fig.  (Author's  abstract) 
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Chemical  analysis,  Chemical  interactions,  Chemi- 
cal properties,  Consumptive  use,  Deposition,  Fish, 
Food  chains,  Forest  watersheds,  Freshwater, 
Heavy  metals,  Lakes,  Pollutant  identification,  Pop- 
ulation exposure,  Rain  forests,  River  sediments, 
Rivers,  Sediment  analysis,  Sediment  contamina- 
tion, Solubility,  Water  pollution. 

An  important  source  of  mercury  emission,  until 
recently  considered  insignificant  to  the  global  mer- 
cury cycle,  is  amalgamation  used  in  the  recovery 
of  gold  and  silver.  Mercury  from  this  process 
reaches  aquatic  ecosystems  directly  as  the  effluents 
of  mining  dredges  and  indirectly  via  precipitation 
after  volatilization  and  oxidation  in  the  atmos- 
phere. To  help  determine  the  contribution  of  gold 
mining  activity  to  mercury  contamination  in  the 
area,  the  total  mercury  concentrations  in  water, 
sediments  and  fish  from  the  gold-mining  areas  of 
Brazil,  especially  the  Amazon  region  were  studied. 
Mercury  concentrations  were  variable  among 
rivers,  with  the  highest  values  found  in  samples 
from  tributary  forest  rivers.  Concentrations  in 
water  samples  varied  between  0.1  and  8.6  micro- 
grams/L,  while  in  bottom  sediments  they  reached 
19,800  micrograms/kg.  Concentrations  in  edible 
parts  of  locally  consumed  fish  reached  up  to  2700 
micrograms/kg  wet  weight,  surpassing  by  almost 
five  times  the  Brazilian  advisory  level  for  human 
consumption.  (Hoskin-PTT) 
W90-10850 


INFLUENCE  OF  ACIDIFICATION  ON  METAL 
FLUXES  IN  SWEDISH  FOREST  LAKES. 

National  Swedish  Environment  Protection  Board, 

Solna.  Trace  Metal  Lab. 

H.  Borg,  P.  Andersson,  and  K.  Johansson. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  241-253,  November  1989.  7  fig,  4  tab,  23 

ref. 

Descriptors:  *Acid  rain  effects,  "Heavy  metals, 
*Ion  transport,  *Lake  acidification,  *Path  of  pol- 
lutants, "Sweden,  "Trace  metals,  Acid  lakes,  Alu- 
minum, Atomic  absorption  spectrophotometry, 
Cadmium,  Chemical  analysis,  Copper,  Deposition, 
Dissolved    organic    carbon,    Forest    watersheds, 


Freshwater,  Hydrogen  ion  concentration,  Iron, 
Lake  sediments,  Lakes,  Lead,  Manganese,  Sedi- 
ment analysis,  Sediment  contamination,  Sedimenta- 
tion, Solubility,  Solute  transport,  Water  pollution 
sources,  Zinc. 

In  order  to  study  the  influence  of  acidification  on 
the  mobility  and  fractionation  of  metals  in  lakes, 
five  soft  water  forest  lakes  in  southern  Sweden 
were  investigated  during  1981-1984.  The  mean  pH 
values  were  4.8-6.6  and  the  total  organic  carbon 
concentrations  were  2-9  mg/L.  Water  was  sampled 
for  determination  of  chemical  parameters  and  the 
concentrations  of  Al,  Fe,  Mn,  Zn,  Cu,  Pb  and  Cd 
at  lake  outlets  10-12  times  throughout  the  year. 
The  metals  were  fractionated  by  filtration  (0.4 
microns)  and  in  situ  dialysis  (0.002  microns).  Sedi- 
ment traps  were  used  to  collect  particulate  material 
for  determination  of  sedimenting  metals.  Metal 
levels  were  measured  by  graphite  furnace  or  flame 
atomic  absorption  spectroscopy.  Metal  concentra- 
tions were  maximal  when  water  discharge  was 
highest  and  pH  was  lowest.  Metal  outflow  was 
also  highest  during  spring  and  the  output  was 
higher  from  acidified  than  from  circumneutral 
lakes.  Cadmium  occurred  mainly  in  dialyzable 
form,  while  Pb  was  mainly  in  particulate  form. 
The  proportion  of  both  Cd  and  Pb  in  dialyzable 
form  increased  at  lower  pH.  Iron,  Al,  Cu  and  Pb 
were  largely  deposited  in  the  sediments,  and  pH 
had  a  relatively  small  influence  on  the  sedimenta- 
tion. In  contrast,  the  distribution  of  Zn,  Cd  and  Mn 
was  obviously  more  influenced  by  pH  and  their 
sedimentation  was  substantially  lower  in  the  acidi- 
fied lakes,  about  5-40%  of  the  input,  compared 
with  70-95%  in  the  lakes  with  higher  pH.  (Au- 
thor's abstract) 
W90-10851 


PH-RELATED  VARIATIONS  IN  TRACE 
METAL  CONCENTRATIONS  EN  LAKE  ORTA 
(ITALY). 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 
R.  Mosello,  A.  Calderoni,  and  G.  A.  Tartari. 
Science  of  the  Total  Environment  STENDL,  Vol. 
87/88,  p  255-268,  November  1989.  6  fig,  2  tab,  17 
ref. 

Descriptors:  "Heavy  metals,  "Hydrogen  ion  con- 
centration, "Ion  transport,  "Italy,  "Path  of  pollut- 
ants, "Trace  metals,  Acid  lakes,  Aluminum,  Chem- 
ical analysis,  Chromium,  Copper,  Deposition, 
Freshwater,  Iron,  Lake  acidification,  Lakes, 
Liming,  Manganese,  Nickel,  Sedimentation,  Solu- 
bility, Zinc. 

The  relationships  between  pH  and  trace  metal 
concentrations  in  the  water  of  Lake  Orta  are  dis- 
cussed on  the  basis  of  data  collected  monthly  be- 
tween January  1984  and  March  1988  and  of  labora- 
tory experiments,  in  which  calcium  carbonate  was 
added  to  lake  water  at  two  different  pH.  The 
results  obtained  from  both  sets  of  data  are  in  good 
agreement,  indicating  a  decrease  in  metal  concen- 
tration with  increasing  pH  in  the  case  of  aluminum, 
copper,  iron  and  chromium;  zinc  and  nickel  do  not 
show  significant  variations  with  increasing  pH, 
while  in  the  case  of  manganese  the  indications  are 
scanty  and  do  not  permit  a  conclusion.  These 
results  suggest  that  there  would  be  a  decided  de- 
crease in  metal  concentrations  if  the  water  under- 
went liming  at  pH  greater  than  6.0-6.5,  with  a 
substantial  improvement  in  the  water  quality,  given 
the  toxic  effect  of  some  of  the  metals  in  the  water 
of  Lake  Orta.  (Author's  abstract) 
W90- 10852 


TRACE  METAL  RESEARCH  AT  LITTLE  ROCK 
LAKE,  WISCONSIN:  BACKGROUND  DATA, 
ENCLOSURE  EXPERIMENTS,  AND  THE 
FIRST  THREE  YEARS  OF  ACIDIFICATION. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

C.  E.  Mach,  and  P.  L.  Brezonik. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  269-285,  November  1989.  4  fig,  3  tab,  41 

ref. 

Descriptors:  "Acid  rain  effects,  "Heavy  metals, 
"Lake  acidification,  "Path  of  pollutants,  "Trace 
metals,  "Wisconsin,  Acid  lakes,  Aluminum,  Cadmi- 


um, Chemical  analysis,  Copper,  Deposition,  Fresh- 
water, Geochemical  cycles,  Hydrogen  ion  concen- 
tration, Ion  transport,  Iron,  Lake  morphometry, 
Lake  sediments,  Lakes,  Lead,  Manganese,  Oligo- 
trophy lakes,  Sediment  analysis,  Sediment  con- 
tamination, Sedimentation,  Solubility,  Solute  trans- 
port, Water  pollution,  Water  pollution  sources, 
Zinc. 

Water-column  and  sediment-trap  monitoring  pro- 
grams were  used  to  investigate  the  important 
mechanisms  regulating  the  biogeochemical  cycling 
of  Al,  Fe,  Mn,  Cd,  Cu,  Pb  and  Zn  in  the  acidified 
and  reference  basins  of  Little  Rock  Lake,  and 
oligotrophic  seepage  lake  in  northern  Wisconsin. 
Background  lake  water  concentrations  of  dissolved 
(0.4  micron  pore-size  filtered  samples)  metals  were 
(micrograms/L):  Al,  7;  Fe,  17;  Mn,  12;  Cd,  0.05; 
Cu,  0.3;  Pb,  0.1;  and  Zn,  3.  The  two  main  basins  of 
the  lake  were  divided  by  a  polyvinyl  barrier,  and 
stepwise  acidification  (2  years  each  at  pH  5.6,  5.1 
and  4.6)  of  the  north  basin  with  sulfuric  acid  began 
shortly  after  ice-out  in  April  1985.  The  south  basin 
(annual  average  pH  6.1)  is  being  maintained  as  a 
reference.  Of  the  metals  measured  in  this  study, 
only  dissolved  Mn  increased  (from  12  to  30  micro- 
grams/L) when  the  north  basin  was  acidified  from 
pH  6.1  to  5.6;  this  was  accompanied  by  a  70% 
decrease  in  the  sedimentation  rate  of  particulate 
Mn  in  this  basin.  Further  acidification  of  the  north 
basin  to  pH  5.1  resulted  in  a  further  increase  in 
dissolved  Mn  (from  30  to  40  micrograms/L),  a 
two-fold  increase  in  dissolved  Fe  (from  30  to  60 
micrograms/L),  and  a  45%  elevation  in  dissolved 
Al  (to  15.5  micrograms/L)  over  reference  basin 
levels  (10.7  micrograms/L).  No  increases  in  dis- 
solved Cd,  Cu,  Pb  or  Zn  were  observed  in  the 
acidified  basin  during  the  first  3  years  of  acidifica- 
tion. Analysis  of  suspended  particulate  matter,  col- 
lected from  both  basins  revealed  lower  levels  of 
particulate  Al,  Fe,  Mn  and  Pb  in  the  acidified 
basin,  demonstrating  that  metals  have  reduced  af- 
finity for  particulate  matter  at  the  lower  pH  of  the 
acidified  basin.  Enclosure  (i.e.  limnocorral)  experi- 
ments in  the  littoral  and  pelagic  zones  of  the  north 
basin  in  1984  and  in  1985  accurately  predicted  the 
pH  levels  at  which  dissolved  Al,  Fe  and  Mn  first 
increased  in  this  basin.  (Author's  abstract) 
W90-10853 


BIOGEOCHEMISTRY  OF  BARIUM  AND 
STRONTIUM  EM  A  SOFTWATER  LAKE. 

Lancaster  Univ.  (England).  Inst,  of  Environmental 
and  Biological  Sciences. 
M.  McGrath,  W.  Davison,  and  J.  Hamilton- 
Taylor. 

Science  of  the  Total  Environment  STENDL,  Vol. 
87/88,  p  287-295,  November  1989.  6  fig,  1  tab,  16 
ref. 

Descriptors:  "Barium,  "Deposition,  "England, 
"Lakes,  "Path  of  pollutants,  "Sedimentation, 
"Strontium,  Algae,  Anoxic  conditions,  Chemical 
analysis,  Diagenesis,  Freshwater,  Geochemical 
cycles,  Lake  sediments,  Protozoa,  Seasonal  varia- 
tion, Sediment  analysis,  Solubility,  Solute  trans- 
port, Trace  metals,  Water  pollution,  Water  soften- 
ing. 

Vertical  profiles  of  dissolved  barium  and  strontium 
concentrations  were  measured  over  12  months  in 
the  water  column  and  near  surface  sediments  of  a 
seasonally  anoxic  softwater  lake  (Esthwaite  Water, 
U.K.).  The  concentrations  of  these  metals  were 
also  monitored  in  the  major  inflow.  Depositional 
fluxes  were  determined  by  means  of  sediment 
traps.  Biogeochemical  processes  operating  in  the 
lake  result  in  (i)  elevated  dissolved  barium  concen- 
trations in  the  hypolimnion  during  summer  stratifi- 
cation, (ii)  the  major  deposition  flux  of  barium 
occurring  over  the  summer  months,  (iii)  partial 
dissolution  of  the  barium  deposition  flux,  to  an 
extent  sufficient  to  explain  the  observed  net  accu- 
mulation of  hypolimnetic  dissolved  barium,  and 
(iv)  downward  decreasing  concentration  profiles 
of  dissolved  barium  and  strontium  in  the  sediment 
pore  waters  associated  with  continuous  diagenetic 
removal.  The  observed  water  column  behavior  of 
barium  is  probably  due  to  uptake  by,  and  release 
from  the  algal  standing  crop  and  to  the  ciliated 
protozoa,  Loxodes,  located  at  the  oxycline.  Asso- 
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ciation  with  the  dynamic  iron  cycle  of  the  lake 
accounts  for  less  than  16%  of  the  deposition  flux  of 
barium,  as  measured  at  the  sediment  surface.  The 
influence  of  the  biogeochemical  cycling  of  barium 
and  strontium  is  small  compared  with  the  overall 
dissolved  budgets  for  the  metals  in  the  lake.  (Au- 
thor's abstract) 
W90-10854 


COPPER,  ZINC,  CADMIUM  AND  LEAD  IN 
SURFACE  WATERS  OF  LAKES  ERIE  AND  ON- 
TARIO. 

Moss  Landing  Marine  Labs.,  CA. 

K.  H.  Coale,  and  A.  R.  Flegal. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  297-304,  November  1989.  2  fig,  2  tab,  23 

ref.  NSF  Grant  OCE  8600452  and  ONR  Contract 

83-K-O863-P-OO03. 

Descriptors:  *Cadmium,  'Copper,  'Heavy  metals, 
•Lake  Erie,  'Lake  Ontario,  *Lead,  *Path  of  pol- 
lutants, *Zinc,  Atomic  absorption  spectrophoto- 
metry, Chemical  analysis,  Freshwater,  Great 
Lakes,  Lakes,  Mass  spectrometry,  Retention  time, 
Solubility,  Trace  metals,  Turnover  time,  Water 
pollution. 

Concentrations  of  Cu,  Zn,  Cd  and  Pb  were  deter- 
mined from  16  stations  in  Lake  Ontario  and  Lake 
Erie,  using  trace  metal  sampling  and  analytical 
techniques  developed  for  seawater  analysis  em- 
ploying graphite  furnace  atomic  absorption.  While 
Cu  concentrations  are  consistent  with  previously 
reported  data  for  the  Great  Lakes,  concentrations 
of  Zn,  Cd  and  Pb  are  one  to  two  orders  of  magni- 
tude below  those  previously  reported.  These  new 
data,  however,  were  substantiated  by  complemen- 
tary measurements  of  these  samples  for  Pb  concen- 
trations and  isotopic  compositions  as  determined 
by  isotope  dilution  mass  spectrometry  in  a  concur- 
rent study,  and  are  consistent  with  measurements 
of  these  elements  in  oceanic  surface  waters.  Using 
reported  trace  metal  inputs,  these  current  measure- 
ments yield  estimates  for  the  residence  times  of  Cu, 
Zn,  Cd  and  Pb  in  the  Lake  Ontario  epilimnion  of 
950,  5,  9  and  4  days,  respectively.  Lake  Erie  resi- 
dence times  are  similar,  averaging  660,  23,  20  and  9 
days  for  Cu,  Zn,  Cd  and  Pb  respectively.  These 
short  residence  times  are  qualified  by  the  impreci- 
sion of  the  elemental  input  estimates.  (Author's 
abstract) 
W90-10855 


CADMIUM-133M  IN  THE  WATER,  SEDI- 
MENTS, AND  ADJACENT  SOILS  OF  LAKE 
MICHIGAN. 

Clemson  Univ.,  SC.  Dept.  of  Chemistry. 

D.  Dunn,  and  T.  Tisue. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  305-314,  November  1989.  4  tab,  40  ref. 

Descriptors:  'Cadmium  radioisotopes,  "Lake 
Michigan,  *Path  of  pollutants,  *Soil  contamina- 
tion, Cesium  radioisotopes,  Chemical  analysis, 
Deposition,  Detention  time,  Freshwater,  Geo- 
chemical  cycles,  Heavy  metals,  Ion  transport, 
Lake  sediments,  Lakes,  Radioisotopes,  Sediment 
analysis,  Sedimentation,  Soil  analysis,  Solubility, 
Solute  transport,  Turnover  time,  Water  pollution. 

Cadmium- 1 13m  entered  the  environment  as  a  con- 
sequence of  testing  of  nuclear  weapons  in  the 
atmosphere.  Earlier  it  was  demonstrated  that 
Cdll3m  can  be  determined  accurately  in  water, 
soils  and  sediments.  In  Lake  Michigan,  the  present 
concentrations  of  Cdll3m  are  350  +/-150  mi- 
croBq/L  (n  =  16)  in  the  water,  and  10.0  +A5.5 
microBq  (n  =  12)  in  the  surficial  sediments.  The 
specific  activities  in  water  and  sediment  are  statisti- 
cally indistinguishable  from  one  another  and  aver- 
age 9.9  kiloBq/g  Cd.  The  inferred  distribution 
coefficient  (Kd)  is  thus  29  +/-20  1/g.  In  undis- 
turbed soils  near  Lake  Michigan,  the  mean 
Cdll3m/Csl37  activity  ratio  is  0.02  +  /-0.014  x  (n 
=  4),  implying  a  total  Cdl  13m  input  to  the  lake  of 
2.7  +/-1.3  TBq  (corrected  for  decay  to  1984). 
Using  the  Kd  for  Cdl  13m,  and  taking  Kd  for 
Csl37  to  be  90  +  /-6  1/g,  the  predicted  Cdl  13m 
activities  are  1.1  +/-1.1  mBq/g  in  sediment,  and 
120  +/-125  microBq/L  in  water.  These  values  are 
comparable  to  the  observed  activities.  Application 


of  a  simple  on-box  model  to  the  observed  activities 
leads  to  a  residence  time  for  Cd  of  40  +/-30  years, 
or  about  0.4  times  the  hydraulic  residence  time. 
Resuspension  may  account  for  the  difference  be- 
tween the  Cdll3m-based  value  and  an  earlier  esti- 
mate based  on  a  mass  balance  for  stable  Cd.  (Au- 
thor's abstract) 
W90-10856 


DYNAMICS  OF  PARTICULATE  TRACE 
METALS  IN  THE  LAKES  OF  KEJIMKUJIK 
NATIONAL  PARK,  NOVA  SCOTIA,  CANADA. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

J.  O.  Nriagu,  and  H.  K.  T.  Wong. 
Science  of  the  Total  Environment  STENDL,  Vol. 
87/88,  p  315-328,  November  1989.  4  fig,  5  tab,  20 
ref. 

Descriptors:  *Air  pollution,  'Canada,  'Deposition, 
'Path  of  pollutants,  'Sedimentation,  'Trace 
metals,  'Water  pollution  sources,  Chemical  analy- 
sis, Freshwater,  Lake  sediments,  Lakes,  Organic 
carbon,  Sediment  analysis,  Solubility,  Solute  trans- 
port, Water  pollution,  Watersheds. 

A  study  of  the  settling  characteristics  and  the 
accumulation  rates  in  sediments  suggests  that  a 
large  fraction  of  the  organic  carbon  and  trace 
metals  in  the  suspended  particulates  in  Kejimkujik 
Lake  has  been  imported  from  the  lake's  watershed. 
The  mean  seston  settling  velocity  has  been  estimat- 
ed to  be  about  0.1  m/day  in  Kejimkujik  Lake  and 
1-2  m/day  in  Mountain  Lake.  For  the  particulate 
organic  carbon,  it  has  been  estimated  that  the  mean 
flux  through  the  water  column  is  167  mg/sq  m/ 
day,  the  mineralization  rate  is  16  mg/square  meter/ 
day,  and  the  accumulation  rate  in  sediments  is  9 
mg/square  meter/day.  It  is  shown  that  the  move- 
ment of  the  recalcitrant  organic  material  is  the  key 
feature  controlling  the  fate  and  behavior  of  trace 
metals  in  these  lakes.  (Author's  abstract) 
W90- 10857 


HEAVY  METALS  IN  WATER  AND  SUSPEND- 
ED PARTICULATES  FROM  AN  URBAN  BASES 
IMPACTING  LAKE  ONTARIO. 

Ontario  Ministry  of  the  Environment,  Toronto. 

Water  Resources  Branch. 

B.  A.  Bodo. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  329-344,  November  1989.  4  fig,  4  tab,  42 

ref. 

Descriptors:  'Heavy  metals,  'Lake  Ontario,  'Par- 
ticulate matter,  'Path  of  pollutants,  Canada,  Chem- 
ical analysis,  Copper,  Deposition,  Freshwater,  Ion 
transport,  Lake  sediments,  Lakes,  Lead,  Mercury, 
Organic  carbon,  River  sediments,  Sediment  analy- 
sis, Sedimentation,  Solubility,  Toronto,  Trace 
metals,  Water  pollution,  Watersheds,  Zinc. 

Heavy  metal  data  from  routine  river  monitoring, 
storm  runoff,  suspended  particulate  (SP)  and 
bottom  sediment  surveys  were  analyzed  to  assess 
conditions  in  the  Don  River  and  the  potential 
impacts  on  Toronto  Harbor  and  Lake  Ontario. 
Metals  delivery  to  the  harbor  is  dominated  by 
runoff  events  and  metals  concentrations  on  SP 
tend  to  decrease  as  suspended  solids  concentrations 
and  flow  increase.  River  particulate  material  is 
significantly  enriched  with  Cu,  Hg,  Pb  and  Zn  and 
generally  comparable  to  surficial  Toronto  Harbor 
bottom  material  and  Toronto  area  soils.  For  Cu  the 
SP  fraction  tends  to  80-90  +  %  during  peak  flows, 
while  at  low  flows  the  operationally  dissolved 
fraction  tends  to  80-90%,  which  may  pose  a  hazard 
to  river  organisms  at  the  ambient  concentrations 
observed  in  water  samples.  (Author's  abstract) 
W90- 10858 


COLLOIDAL  IRON  OXYHYDROXY-PHOS- 
PHATE:  THE  SIZING  AND  MORPHOLOGY 
OF  AN  AMORPHOUS  SPECIES  IN  RELATION 
TO  PARTITIONING  PHENOMENA. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  2K. 
W90- 10859 


STUDIES     ON     INTERACTIONS     BETWEET" 

COMPONENTS    OF    ELECTROPLATING   IN 

DUSTRY  WASTES:  INFLUENCE  OF  NICKEI 

AND    CALCIUM    ON    INTERACTIONS    BE 

TWEEN   CADMIUM,   COPPER,   CHROMIUM 

AND  ZINC. 

Institut  National  de  la  Sante  et  de  la  Recherch 

Medicale,   Villeneuve  d'Ascq  (France).   Microb 

Ecotoxicology  Unit  146. 

D.  Dive,  L.  Gabriel,  O.  Hanssens,  and  A.  Benga- 

Bengomme. 

Science  of  the  Total  Environment  STENDL,  Vol 

87/88,  p  355-364,  November  1989.  6  fig,  1  tab,  1 

ref. 

Descriptors:  'Bioindicators,  'Electroplating 
'Heavy  metals,  'Metal-finishing  wastes,  'Protc 
zoa,  'Synergistic  effects,  'Water  chemistrj 
'Water  pollution  effects,  Cadmium,  Calciun 
Chemical  interactions,  Chromium,  Copper,  Frest 
water,  Industrial  wastes,  Laboratory  method: 
Nickel,  Zinc. 

Interactions  between  Ni,  Cd,  Cu,  Cr  and  Zn,  an 
the  influence  of  Ca  concentration  were  studied  b 
factorial  experiments  and  the  multiple  regressio 
method,  using  the  growth  rate  of  the  ciliate  prot< 
zoan  Colpidium  campylum  as  the  biological  r< 
sponse.  The  mixtures  were  representative  of  ele< 
troplating  industry  wastes.  The  effects  of  Ni  ai 
additive  with  those  of  Cu  and  trivalent  Cr.  Effec 
of  Cu  and  Cd  are  strongly  synergistic,  but  th 
synergism  disappears  in  the  presence  of  trivalei 
Cr.  A  slight  synergism  was  found  between  Ni  an 
hexavalent  Cr.  A  strong  antagonism  was  observe 
between  Ni  and  Cd.  The  results  suggest  that  chen 
ical  analysis  of  the  effluents  gives  an  unrealist 
evaluation  of  the  risk  of  such  wastes,  which 
dependent  upon  multiple  interactions  occurring  b 
tween  components.  As  the  residence  times  of  thei 
metallic  components  in  the  water  are  differed 
their  interactions  will  change  with  time  after  the 
discharge.  The  influence  of  Ca,  in  the  range  1 
concentrations  tested,  is  not  very  significant.  (A 
thor's  abstract) 
W90-10860 


SOME  FUNDAMENTAL  RELATIONSHIPS  Bl 
TWEEN  METAL  TOXICITY  IN  FRESHWATE1 
PHYSICO-CHEMICAL  PROPERTIES  AN 
BACKGROUND  LEVELS. 

National  Swedish  Environment  Protection  Boar 

Solna.  Trace  Metal  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-10861 


WHOLE  LAKE  ADDITION  OF  CADMIUM-M 
RADIOTRACER  ACCUMULATION  IN  TH 
MUSSEL  POPULATION  IN  THE  FIRS 
SEASON. 

Department  of  Fisheries  and  Oceans,  Winnipi 

(Manitoba).  Freshwater  Inst. 

D.  F.  Malley,  P.  S.  S.  Chang,  and  R.  H.  Hesslein. 

Science  of  the  Total  Environment  STENDL,  Vi 

87/88,  p  397-417,  November  1989.  7  fig,  8  tab, 

ref. 

Descriptors:  'Bioaccumulation,  'Cadmium,  *Ca 
mium  radioisotopes,  'Canada,  'Lakes,  'Musse 
♦Path  of  pollutants,  Chemical  analysis,  Ecologit 
distribution,  Environmental  tracers,  Fate  of  polli 
ants,  Radioactive  tracers,  Tissue  analysis. 

Cadmium  with  the  radiotracer  Cdl09  was  added 
the  epilimnion  of  Precambrian  Shield  Lake  382 
the  Experimental  Lakes  Area,  northwestern  Onu 
io  to  monitor  pathways  of  Cd  from  water  to  abi( 
ic  and  biotic  components,  to  quantify  Cd  accurn 
lation  and  distribution  in  biota  and  to  evalus 
adverse  biological  and  ecological  effects.  This  < 
periment  permitted  evaluation  of  the  adequacy 
the  water  quality  guideline  of  0.2  micrograms  C 
L  in  protecting  aquatic  life  in  softwater  lakes.  . 
part  of  the  whole-lake  experiment,  the  activities 
Cdl09  were  monitored  in  various  body  parts  oft 
floater  mussel  Anodonta  grandis  grandis  to  del 
mine  accumulation  and  distribution  of  Cd.  Ad 
tions  of  Cd  from  June  23  to  the  end  of  Octol 
1987  (a  total  of  900  g  Cd  and  89  mCi  of  Cdl( 
increased  the  total  Cd  concentration  in  the  wa 
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from  1.6  to  about  85  ng/L.  Cdl09  was  accumulat- 
ed in  body  parts  of  the  mussels,  in  increasing 
concentration:  mantle  <  foot  <  gill  <  visceral 
mass  <  kidney.  After  4  months  exposure  to  the 
increased  water  Cd  concentration,  the  mussels  had 
increased  body  burden  of  Cd  by  an  estimated  5-9 
times.  At  the  latter  increase,  the  population  of  7330 
+/-2100  mussels  in  the  lake  contained  an  estimated 
0.011-0.020%  of  the  added  Cdl09.  (Author's  ab- 
stract) 
W90- 10863 


CHEMICAL  AND  BIOLOGICAL  CORRE- 
LATES OF  METAL  LEVELS  IN  CRUSTACEAN 
ZOOPLANKTON  FROM  CANADIAN  SHIELD 
LAKES:  A  MULTIVARIATE  ANALYSIS. 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
N.  D.  Yan,  G.  L.  Mackie,  and  D.  Boomer. 
Science  of  the  Total  Environment  STENDL,  Vol. 
87/88,  p  419-438,  November  1989.  6  fig,  4  tab,  49 
ref,  1  append. 

Descriptors:  *Bioaccumulation,  'Canada,  'Heavy 
metals,  'Lakes,  'Multivariate  analysis,  'Path  of 
pollutants,  'Trace  metals,  'Zooplankton,  Alumi- 
num, Barium,  Cadmium,  Calcium,  Chemical  analy- 
sis, Crustacea,  Daphnia,  Ecological  distribution, 
Food  chains,  Hydrogen  ion  concentration,  Indus- 
trial wastes,  Iron,  Magnesium,  Manganese,  Nickel, 
Steel  industry,  Strontium,  Temporal  variation,  Ti- 
tanium, Water  pollution  effects,  Zinc. 

Concentrations  of  Zn,  Cd,  Fe,  Mn,  Mg,  Al,  Ca, 
Cu,  Ti,  Sr,  Ba  and  Ni  in  the  zooplankton  of  38 
Canadian  Shield  lakes  that  vary  widely  in  acidity, 
distance  from  Sudbury's  metal  smelters  and  zoo- 
plankton community  composition  are  described, 
and  dominant  multielemental  patterns  are  extracted 
using  non-metric  multidimensional  scaling.  Al,  Mn, 
Fe  and  Ti  produced  the  strongest  pattern  in  the 
data.  Levels  were  higher  in  zooplankton  from 
lakes  of  circum-neutral  pH  than  from  very  acidic 
or  alkaline  lakes.  This  was  attributed  to  lower 
levels  of  these  metals  in  individual  zooplankton 
taxa  from  acidic  and  alkaline  lakes  in  comparison 
with  circum-neutral  lakes.  Ca,  Sr,  Cd  and  Cu  were 
also  correlated.  Ca  and  Sr  were  elevated  while  Cd 
and  Cu  were  depressed  in  Daphnia-dominated  zoo- 
plankton communities  of  non-acidic  lakes  which 
were  distant  from  Sudbury.  While  seasonal  succes- 
sion of  species  is  the  principal  cause  of  temporal 
variability  in  metal  levels  in  the  zooplankton  of 
Shield  lakes  in  central  Ontario,  variability  among 
lakes  is  attributable  to  three  factors:  lake  location, 
acidity  and  community  composition.  (See  also 
W90- 10865)  (Author's  abstract) 
W90- 10864 


SEASONAL  PATTERNS  IN  METAL  LEVELS 
OF  THE  NET  PLANKTON  OF  THREE  CANA- 
DIAN SHKLD  LAKES. 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

N.  D.  Yan,  G.  I.  Mackie,  and  D.  Boomer. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  439-461,  November  1989.  7  fig,  6  tab,  57 

ref. 

Descriptors:  'Bioaccumulation,  'Canada,  'Heavy 
metals,  'Lakes,  'Precambrian  Shield,  'Path  of  pol- 
lutants, 'Seasonal  variation,  'Succession,  'Trace 
metals,  'Zooplankton,  Acid  lakes,  Aluminum, 
Barium,  Cadmium,  Calcium,  Chemical  analysis, 
Deposition,  Ecological  distribution,  Food  chains, 
Iron,  Lake  acidification,  Lake  sediments,  Lakes, 
Magnesium,  Manganese,  Sediment  analysis,  Sedi- 
ment contamination,  Sedimentation,  Statistical 
methods,  Strontium,  Water  pollution  effects,  Zinc. 

Seasonal  changes  in  the  levels  of  Ca,  Sr,  Ba,  Mn, 
Fe,  Al,  Mg,  Zn  and  Cd  in  the  net  plankton  (>  250 
microns)  of  three  Canadian  Shield  lakes  are  de- 
scribed, and  major  temporal,  multielemental  pat- 
terns are  extracted  using  non-metric  multidimen- 
sional scaling  (NMDS).  Changes  in  Ca,  Sr,  Ba  and 
Mn  produced  the  strongest  temporal  pattern  sum- 
marized in  the  first  NMDS  axis.  Its  scores  were 
correlated  with  zooplankton  taxonomic  composi- 
tion, not  with  water  quality  data,  suggesting  that 
the  pattern  was  attributable  to  seasonal  succession 
of  zooplankton  species.  This  suggestion  was  veri- 
fied  by   the   good   match   of  observed   seasonal 


changes  in  net  plankton  Ca  and  Mn  levels  with 
levels  predicted  using  the  Ca  and  Mn  concentra- 
tions of  individual  zooplankton  species  measured 
on  a  single  occasion,  and  temporal  changes  in  their 
proportional  contribution  to  total  net  plankton  bio- 
mass.  Seasonal  variability  of  seven  of  the  nine 
metals,  all  but  Fe  and  Mn  was  greatest  in  Plastic 
Lake,  the  most  acidic  of  the  lakes.  A  comparison 
of  net  rates  of  accumulation  of  Zn  and  Cd  in  the 
sediments  of  the  lakes  with  estimates  of  metal  flux 
through  the  zooplankton  indicated  that  zooplank- 
ton may  be  quantitatively  important  in  the  down- 
ward transport  of  Cd  in  many  Canadian  Shield 
lakes.  (See  also  W90- 10864)  (Author's  abstract) 
W90- 10865 


NET  CADMIUM  FLUX  IN  HYALELLA 
AZTECA  (CRUSTACEA:  AMPHIDPODA)  POP- 
ULATIONS FROM  FTVE  CENTRAL  ONTARIO 
LAKES. 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

M.  Stephenson,  and  G.  L.  Mackie. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  463-475,  November  1989.  2  fig,  4  tab,  34 

ref.  NSERC  Grant  No.  G0918. 

Descriptors:  'Acid  rain  effects,  'Amphipods, 
'Bioaccumulation,  'Cadmium,  'Canada,  'Lake 
acidification,  'Path  of  pollutants,  'Trace  metals, 
Acid  lakes,  Calcium,  Chemical  analysis,  Deposi- 
tion, Ecological  distribution,  Heavy  metals,  Lakes, 
Sedimentation,  Water  softening. 

Cadmium  concentrations  in  Hyalella  azteca  from 
five  soft-water  lakes  in  central  Ontario  (Heeney, 
Dickie,  Red  Chalk,  Blue  Chalk,  Harp)  were  inde- 
pendent of  animal  dry  mass.  Mean  concentrations 
varied  seasonally  from  12  to  54  micrograms  Cd/g 
dry  mass  in  Heeney  Lake,  and  from  3  to  8  micro- 
grams Cd/g  dry  mass  in  Harp  Lake.  Peak  concen- 
trations were  recorded  in  the  spring,  and  may 
reflect  high  aqueous  Cd  concentrations.  Mean  Cd 
concentrations  in  H.  azteca  from  the  five  study 
lakes  increased  in  the  order  Red  Chalk  <  Harp  < 
Blue  Chalk  <  Dickie  <  Heeney,  and  were  in- 
versely correlated  (p  =  0.042)  with  lake  water 
calcium  concentrations.  Secondary  production  es- 
timates for  these  populations  ranged  from  0.178 
(Heeney  L.)  to  1.571  g  dry  mass/sq  m/year 
(Dickie  L.).  Net  annual  Cd  flux  through  the  popu- 
lations ranged  from  2.29  to  13.46  micrograms  Cd/ 
sq  m/year,  and  was  highest  in  Dickie  Lake,  which 
had  both  high  secondary  production  of,  and  high 
Cd  concentrations  in,  H.  azteca.  Net  maximum 
daily  Cd  flux  was  also  highest  in  Dickie  Lake 
(0.496  micrograms  Cd/sq  m/day).  Cd  concentra- 
tions in,  and  net  flux  through,  benthic  invertebrate 
populations  from  soft-water  lakes  without  point 
sources  of  Cd  contamination  may  be  elevated 
before  lakes  are  considered  acidified.  (Author's 
abstract) 
W90- 10866 


TRACE  METALS  IN  A  LITTORAL  FOODWEB: 
CONCENTRATIONS  IN  ORGANISMS,  SEDI- 
MENT AND  WATER. 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

K.  R.  Timmermans,  B.  Van  Hattum,  M.  H.  S. 

Kraak,  and  C.  Davids. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  477-494,  November  1989.  3  fig,  4  tab,  29 

ref. 

Descriptors:  'Bioaccumulation,  'Ecological  distri- 
bution, 'Food  chains,  'Heavy  metals,  'Inverte- 
brates, 'Path  of  pollutants,  'Trace  metals,  Cadmi- 
um, Chemical  analysis,  Copper,  Crustaceans,  Dep- 
osition, Gastropods,  Lake  sediments,  Lakes,  Lead, 
Zinc. 

Cadmium,  lead,  zinc  and  copper  concentrations 
were  determined  in  15  species  of  freshwater 
macro-invertebrates  collected  from  a  littoral  food- 
web.  Indications  of  a  biomagnification  process,  in 
which  predators  had  a  higher  concentration  than 
their  prey,  were  only  found  in  the  case  of  Zn. 
Organisms  with  Cu  as  an  essential  component  of 
their  hemolymph,  such  as  Crustacaea,  Gastropoda 
and  Bivalvia,  contained  higher  concentrations  of 
that  metal  than  other  species.  Another  important 


factor  in  the  determination  of  trace  metal  concen- 
trations, apart  from  physiology,  was  body  weight, 
resulting  in  higher  concentrations  in  smaller,  and 
lower  concentrations  in  larger,  organisms.  This 
seemed  to  be  the  case  within  populations  of  single 
species,  as  well  as  in  different  species  of  deposit 
feeders.  Furthermore,  feeding  habit,  proximity  to 
the  sediment  and  physico-chemical  factors  ap- 
peared to  be  determining  factors  for  trace  metal 
concentrations  in  macro-invertebrates.  The  results 
of  this  study  are  related  to  ecotoxicological  theo- 
ries which  explain  the  causes  of  pollutant  residues 
in  organisms.  It  is  concluded  that  various  explana- 
tions for  the  differences  in  pollutant  residues,  e.g. 
trophic  level,  feeding  habit,  body  weight,  associa- 
tion with  the  substrate,  physiology  and  abiotic 
factors,  are  valid.  (Author's  abstract) 
W90-10867 


REMOVAL  OF  HEAVY  METALS  FROM  POL- 
LUTED WATERS  BY  HYDRODICTYON  RETI- 
CULATUM  (LINN.)  LAGERHEIM. 
National  Botanical  Research  Inst.,  Lucknow 
(India).  Aquatic  Botany  Lab. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-10869 


EFFECT  OF  THIOL  COMPOUNDS  AND  FLA- 
VINS ON  MERCURY  AND  ORGANOMERCUR- 
IAL  DEGRADING  ENZYMES  IN  MERCURY 
RESISTANT  AQUATIC  BACTERIA. 

University  Coll.  of  Science,  Calcutta  (India).  Dept. 

of  Biochemistry. 

K.  Pahan,  S.  Ray,  R.  Gachhui,  J.  Chaudhuri,  and 

A.  Mandal. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  2,  p  216-223, 

February  1990.  1  fig,  4  tab,  12  ref. 

Descriptors:  'Aquatic  bacteria,  'Bacterial  physiol- 
ogy, 'Enzymes,  'Flavins,  'Mercury,  'Mercury 
compounds,  'Path  of  pollutants,  'Thiol  com- 
pounds, 'Water  pollution  effects,  Bacterial  analy- 
sis, Biochemistry,  Mercury  resistant  bacteria,  Syn- 
ergistic effects. 

The  effect  of  thiol  compounds  and  flavins  on  mer- 
cury metabolism  was  studied  in  14  mercury  resist- 
ant strains  of  bacteria.  Cell  free  extracts  of  the 
organisms  were  prepared  and  assayed  for  mercury 
reductase  and  organomercurial  lyase  activities. 
Ten  bacterial  strains  out  of  14  showed  maximum 
stimulation  of  mercury  reductase  activity  with  glu- 
tathione (GSH),  and  the  remaining  four  strains 
showed  maximum  enhancement  with  GSH  as  well 
as  one  or  two  other  thiol  compounds.  N-ethylma- 
leimide  at  2  and  4  mM  caused  58.8  and  89.0% 
inhibition  of  mercury  reductase  activity  of  Bacillus 
pasteurii  (DR2),  indicating  a  requirement  for  re- 
duced sulfhydryl  groups.  The  addition  of  the  flavin 
flavine-adenine  dinucleotide  (FAD)  caused  stimu- 
lation of  mercury  reductase  in  almost  all  cases. 
Organomercurial  lyases  from  B.  pasteurii  and  Al- 
caligenes  faecalis  exhibited  enhanced  specific  ac- 
tivity with  the  addition  of  FAD.  The  results  indi- 
cate that  both  mercury  reductase  and  organomer- 
curial lyase  from  various  mercury  resistant  aquatic 
bacteria  require  exogenous  thiol  compounds  for 
optimum  enzyme  activity.  Thiol  specificity  of  mer- 
cury reductase  and  organomercurial  lyase  isolated 
from  different  bacterial  strains  is  different,  indicat- 
ing synthesis  of  dissimilar  enzymes  by  different 
bacteria.  (MacKeen-PTT) 
W90- 10876 


NAPHTHALENES  ASSOCIATED  WITH 
TREATED  WASTEWATER  EFFLUENTS  IN  AN 
URBAN  NATIONAL  WILDLIFE  REFUGE. 

National   Park   Service,   Brooklyn,   NY.   Div.   of 

Natural  Resources  and  Compliance. 

J.  T.  Tanacredi. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  2,  p  246-253, 

February  1990.  2  fig,  1  tab,  16  ref. 

Descriptors:  'Jamaica  Bay,  'Naphthalenes,  'New 
York  City,  'Path  of  pollutants,  'Wastewater  dis- 
posal, 'Wastewater  outfall,  'Wastewater  pollution, 
'Water    pollution    sources,    Estuarine    sediments, 
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Gateway  National  Recreation  Area,  High  per- 
formance liquid  chromatography,  Municipal 
wastewater,  Pollutant  identification,  Polycyclic  ar- 
omatic hydrocarbons,  Sediment  analysis, 
Wastewater  analysis. 

Polynuclear  aromatic  hydrocarbon  (PAH)  content 
was  measured  in  wastewater  effluents  entering  the 
Jamaica  Bay,  a  part  of  the  Hudson-Raritan  estua- 
rine  ecosystem  of  the  Gateway  National  Recrea- 
tion Area,  and  in  Jamaica  Bay  sediments.  Final 
effluent  from  each  of  the  four  New  York  City 
Municipal  Water  Pollution  Control  Facilities  dis- 
charging into  Jamaica  Bay  was  collected,  extract- 
ed, and  analyzed  by  high  performance  liquid  chro- 
matography (HPLC)  and  UV  fluorescence  spec- 
trophotometry. Sediments  taken  immediately 
below  the  intertidal  zone  were  also  analyzed.  The 
HPLC  sample  chromatograms  appeared  to  contain 
from  one  to  five  ring  PAH  compounds  based  on 
comparison  of  retention  times  to  those  of  known 
standards.  Examination  of  fluorescence  data  of  the 
individual  fractions  revealed  that  the  emission 
maxima  were  coincident  with  that  of  the  naphtha- 
lene standard  of  300  nm.  Calculations  of  the  total 
yearly  burden  of  naphthalene  attributable  to 
wastewater  on  Jamaica  Bay  based  on  the  1987 
discharge  figures  indicate  a  potential  input  of  over 
10  metric  tons  per  year.  (MacKeen-PTT) 
W9O-10877 


CHROMATOGRAPHIC  AND  MUTAGENIC 
ANALYSES  OF  1,2-DICHLOROPROPANE 
AND  1,3-DICHLOROPROPYLENE  AND 
THEJJt  DEGRADATION  PRODUCTS. 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 10878 


AQUEOUS  SOLUBHJTIES  AND  TRANSFOR- 
MATIONS OF  TETRAHALOGENATED  BEN- 
ZENES AND  EFFECTS  OF  AQUATIC  FULVIC 
ACIDS. 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

I.-Y.  Kim,  and  F.  Y.  Saleh. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  6,  p  813-818, 

June  1990.  3  fig,  1  tab,  11  ref.  U.  S.  Geological 

Survey  Grant  14-08-0001-G1146. 

Descriptors:  'Benzenes,  'Degradation  products, 
*Fate  of  pollutants,  *Fulvic  acids,  'Halogenated 
hydrocarbons,  Free  radicals,  Gas  chromatography, 
Hydrophobicity,  Solubility,  Solvents. 

The  transformation  of  the  three  most  symmetrical 
tetrahalogenated  (fluoro,  chloro,  and  bromo)  ben- 
zenes was  studied  in  the  absence  of  the  photochem- 
ical effect  by  gas  chromatography  with  electron 
capture  detection.  Solute  and  solvent  interactions 
and  the  influence  of  aquatic  fulvic  acids  (FA)  on 
the  on  aqueous  solubilities  and  transformation  of 
the  three  tetrachlorobenzenes  and  1,2,4,5-tetrabro- 
mobenzene  (TeBB)  were  also  studied.  The  most 
symmetric  1,2,4,5-tetrahalogenated  benzenes 
snowed  the  largest  hydrophobicity  in  their  isomer- 
ic groups,  which  is  related  to  the  higher  toxicity  of 
these  compounds.  No  significant  effect  of  FA  on 
the  solubilities  of  the  three  tetrachlorobenzenes 
was  noted.  However,  an  obvious  tendency  of  aque- 
ous solubility  enhancement  was  observed  with  FA 
and  1,2,4,5-TeBB.  1,2,4,5-tetrafluorobenzene 
showed  no  differences  between  the  chromato- 
grams in  n-hexane  and  in  water.  Cleavage  of  the 
carbon  and  chlorine  bond  was  likely  to  occur  in 
aqueous  1,2,4,5-tetrachlorobenzene,  while  cleavage 
of  the  carbon-bromine  bond  was  favored  in  aque- 
ous 1,2,4,5-tetrabromobenzene,  but  recombination 
was  unfavorable.  Free  radical  populations  in  aque- 
ous FA  were  monitored  by  electron  spin  resonance 
to  investigate  the  mechanism.  Larger  size  and 
weaker  electronegativity  of  radical  species  resulted 
in  smaller  reactivity.  (MacKeen-PTT) 
W90-10880 


EXPERIMENTAL  VARIABLES  IN  BIODEGRA- 
DATION  OF  SURFACTANT  IN  MARINE  ENVI- 
RONMENT. 


Cadiz  Univ.  (Spain).  Dept.  of  Chemical  Engineer- 
ing. 

J.  M.  Quiroga,  and  D.  Sales. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  44,  No.  6,  p  851-858, 
June  1990.  5  fig,  3  tab,  12  ref. 

Descriptors:  *Biodegradation,  *Fate  of  pollutants, 
•Marine  environment,  'Marine  pollution,  'Sea- 
water,  'Sludge,  'Surfactants,  Aeration,  Illumina- 
tion, Light  effects,  Marine  bacteria,  Mathematical 
models,  Model  studies,  Salinity. 

Factors  (light,  aeration,  darkness,  salinity)  influenc- 
ing the  degradation  of  the  surfactant  sodium  dode- 
cyl-benzene-sulfonate  in  seawater  in  the  presence 
of  marine  sludge  were  studied.  Matrices  contained 
25  g  of  moist  sludge,  100  ml  of  seawater  and  2  mg 
of  surfactant.  Although  there  were  no  significant 
differences  between  samples  under  different  condi- 
tions in  percentage  degradation  after  21  days,  the 
aerated  and  illuminated  samples  attained  90%  deg- 
radation approximately  4  d  sooner  than  other  sam- 
ples. A  kinetic  degradation  model  applied  to  the 
samples  produced  theoretical  initial  surfactant  con- 
centrations from  1.05  to  1.09  times  the  actual  con- 
centrations, validating  the  proposed  model.  The 
induction  period  of  the  degradation  was  shorter  for 
high  salinity  matrices  (65  and  50  ppt)  than  for 
lower  ones  (32  and  16  ppt),  possibly  due  to  the 
halophilous  nature  of  the  degrading  bacteria. 
(MacKeen-PTT) 
W90- 10885 


ORGANOCHLORINE  RESIDUES  IN  BIRD 
SPECIES  COLLECTED  DEAD  IN  ONTARIO 
1972-1988. 

Ontario     Ministry    of    Agriculture    and     Food, 

Guelph.  Agricultural  Lab.  Services  Branch. 

R.  Frank,  and  H.  E.  Braun. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  6,  p  932-939, 

June  1990.  4  tab,  5  ref. 

Descriptors:  'Bioaccumulation,  'Birds,  'Chlorin- 
ated hydrocarbons,  'Insecticides,  'Pesticide  resi- 
dues, 'Water  pollution  effects,  Canada,  DDT, 
Food  chains,  Gas  liquid  chromatography,  Great 
Lakes  Basin,  Ontario,  Pollution  effects,  Polychlori- 
nated  biphenyls,  Tissue  analysis. 

Organochlorine  residues  have  been  reported  in 
many  species  of  birds  found  dead  or  shot  around 
the  Great  Lakes  Basin.  A  compilation  of  data 
obtained  from  organochlorine  residue  analysis  of 
dead  birds  collected  in  the  region  from  1972-1988 
was  presented.  Tissue  extracts  were  analyzed  for 
organochlorine  residues  by  gas-liquid  chromatog- 
raphy (GLC)  with  electron  capture  detection. 
Birds  were  categorized  into  four  groups:  terrestrial 
seed-eaters,  birds  associated  with  the  aquatic  envi- 
ronment, raptors,  and  gulls  and  terns.  The  lowest 
levels  of  organochlorine  residues  (generally  below 
1.0  mgAg)  in  brain  were  found  in  the  seed  eating 
birds.  Residues  in  birds  associated  with  the  aquatic 
environment  were  frequently  above  1.0  mg/kg, 
and  sometimes  exceeded  10  mgAg.  Data  on 
herons,  loons  and  raptors  failed  to  confirm  a  de- 
cline in  organochlorine  residues  over  the  past  two 
decades.  The  highest  levels  of  contamination  were 
observed  in  gull  brains.  In  the  early  1970s,  DDT 
residues  in  gull  brains  were  frequently  above  10 
mgAg,  while  PCB  residues  were  most  frequently 
over  100  mgAg.  A  definite  decline  was  observed 
by  the  early  1980s,  with  DDT  residues  from  0.2-11 
mgAg  and  polychlorinated  biphenyl  residues  from 
1-16  mgAg.  Residues  from  organochlorine  insecti- 
cides bioaccumulate  in  bird  species,  and  the  highest 
residue  levels  accumulate  at  the  top  of  the  food 
chain.  (MacKeen-PTT) 
W90- 10891 


SOIL  AND  WATER  CONTAMINATION  AT 
PESTICIDE  MIXING  AND  LOADING  SITES 
ON  OAHU,  HAWAII. 

Hawaii   Univ.,   Honolulu.   Dept.   of  Agricultural 

Biochemistry. 

C.  J.  Miles,  K.  Yanagihara,  S.  Ogata,  G.  Van  De 

Verg,  and  R.  Boesch. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  6,  p  955-962, 


June  1990.  4  tab,  10  ref. 

Descriptors:  'Hawaii,  'Herbicides,  'Nonpoint  pol- 
lution sources,  'Path  of  pollutants,  'Pesticides, 
'Soil  contamination,  'Water  pollution  sources, 
'Well  water,  Detection  limits,  Gas  chromatogra- 
phy, Groundwater  pollution,  Mass  spectrometry, 
Oahu. 

Soil  and  water  samples  from  two  pesticide  loading 
and  mixing  sites  on  the  island  of  Oahu,  Hawaii, 
were  analyzed  for  pesticide  contamination.  Tria- 
zine  herbicides  and  organochlorine  pesticides  were 
determined  by  gas  chromatography  (GC);  diuron 
determination  was  by  liquid  chromatography.  Pes- 
ticides were  confirmed  in  representative  samples 
by  GC/mass  spectrometry.  Diuron,  ametryn,  bro- 
macil  and  hexazinone  were  detected  at  the  pesti- 
cide mixing  and  loading  site  for  the  pineapple 
production  area.  Concentrations  generally  de- 
creased with  increasing  soil  depth.  Diuron,  atra- 
zine,  terbacil,  ametryn  and  hexazinone  were  de- 
tected at  the  sugarcane  pesticide  mixing  and  load- 
ing site.  DDT,  DDE  and  DDD  were  detected  at 
both  sites  and  concentrations  generally  decreased 
with  depth.  The  moisture  content  of  the  soil  was 
not  found  to  affect  the  extraction  of  the  pesticides 
significantly.  Method  detection  limits  of  the  nitrog- 
enous pesticides  in  soils  ranged  from  0.01  to  0.06 
ppm.  Atrazine  and  ametryn  and  their  de-ethylated 
metabolites  were  detected  in  well  water  near  the 
sugarcane  pesticide  mixing  and  loading  site,  how- 
ever further  water  sampling  is  needed  to  determine 
if  the  pesticide  mixing  and  loading  site  is  contribut- 
ing significantly  to  non-point  sources  of  these  her- 
bicides. (MacKeen-PTT) 
W90- 10892 


REACTIONS  AND  MOVEMENT  OF  ORGANIC 
CHEMICALS  IN  SOILS. 

Proceedings  of  a  Symposium  of  the  Soil  Science 
Society  of  America  and  the  American  Society  of 
Agronomy,  Atlanta,  Georgia,  November  30  -  De- 
cember 1,  1987.  SSSA  Special  Publication  No.  22. 
Soil  Science  Society  of  America,  Inc.,  Madison, 
WI.  1989.  474p. 

Descriptors:  'Groundwater  pollution,  'Nonpoint 
pollution  sources,  'Organic  compounds,  'Soil  con- 
tamination, 'Soil  types,  'Water  pollution  sources, 
Agricultural  chemicals,  Biodegradation,  Desorp- 
tion,  Fate  of  pollutants,  Industrial  wastes,  Kinetics, 
Model  studies,  Municipal  wastes,  Pesticides,  Pho- 
tolysis, Sorption,  Volatility. 

Contamination  of  groundwater  with  organic 
chemicals  entering  the  soil  from  municipal  and 
industrial  wastes  and  from  agricultural  operations 
is  a  major  national  and  international  concern.  Un- 
derstanding their  reactions  and  movement  through 
soil  is  complex.  To  bring  together  the  various 
aspects  of  interactions  of  organic  chemicals  with 
soils  and  their  movement  to  groundwater,  the  1987 
Soil  Science  Society  of  America  Div.  S-9  chair 
initiated  a  symposium  that  was  held  in  Atlanta, 
Georgia.  This  publication  is  the  Symposium  Pro- 
ceedings and  presents  the  state-of-the-art  knowl- 
edge on  physical,  chemical,  and  biological  interac- 
tions of  industrial  and  agricultural  chemicals  in 
soils  and  their  mechanisms.  These  interactions  are 
dealt  with  under  various  categories  including  sorp- 
tion/desorption,  volatilization,  photolysis  and  bio- 
degradation, and  their  kinetics.  Included  are 
models  developed  to  predict  the  fate  and  transport 
of  contaminants  as  they  pass  over  and  through  the 
soil.  Finally,  case  histories  of  groundwater  con- 
taminated with  organic  compounds  at  landfill  and 
hazardous  waste  disposal  sites  are  described.  (See 
W90-10894  thru  W90-1091 1)  (Agostine-PTT) 
W90-10893 


THEORETICAL  CONSIDERATIONS  OF  THE 
PARTITION  UPTAKE  OF  NONIONIC  ORGAN- 
IC COMPOUNDS  BY  SOIL  ORGANIC 
MATTER. 

Geological  Survey,  Denver,  CO. 
C.  T.  Chiou. 

IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


ociety  of  Agronomy,  Atlanta,  Georgia,  Novem- 
;r  30  -  December  1,  1987.  SSSA  Special  Publica- 
an  No.  22.  Soil  Science  Society  of  America,  Inc., 
ladison,  WI.   1989.  p  1-29,  8  fig,  6  tab,  81  ref. 

lescriptors:  'Absorption,  'Fate  of  pollutants,  *Or- 
anic  compounds,  *Path  of  pollutants,  'Pesticides, 
Soil  organic  matter,  'Sorption,  Isotherms,  Soil 
tiemistry,  Soil  contamination,  Theoretical  analy- 

s. 

l  aqueous  solution,  the  uptake  of  nonionic  com- 
ounds  and  pesticides  by  soil  is  effected  mainly  by 
tiemical  partition  into  soil  organic  matter.  The 
»sis  for  such  partition  uptake  is  evidenced  by 
haracteristics  similar  to  those  found  in  solvent- 
'ater  mixtures.  These  characteristics  include:  (1) 
le  high  linearity  of  the  uptake  isotherm,  (2)  the 
tverse  linear  relationship  between  sorption  (parti- 
on)  coefficient  and  solute  water  solubility,  (3)  the 
enerally  low  exothermic  heat  for  solutes  in  sol- 
ent-water  and  soil-water  equilibria,  and  (4)  the 
bsence  of  sorptive  competition  between  solutes. 
Tie  inability  of  the  soil  minerals  to  absorb  non- 
>nic  organic  compounds  in  aqueous  systems  may 
e  ascribed  to  strong  dipole  interactions  of  water 
nth  polar  minerals,  displacing  nonionic  organic 
ompounds  from  this  portion  of  the  soil.  The  parti- 
on  effect  with  soil  organic  matter  is  further  con- 
rmed  by  the  linear  vapor  uptake  of  organic  liq- 
ids  by  the  purified  soil  humic  acid,  which  extends 
ver  a  wide  range  of  relative  pressure.  The  nearly 
onstant  limiting  partition  capacity  for  nonpolar 
rganic  liquids  on  soil  humic  acid  on  a  volume-to- 
/eight  basis  and  its  efficiency  in  sorption  relative 
3  soil  organic  matter  allows  the  prediction  of  the 
Drption  coefficient  of  similar  compounds  accord- 
lg  to  their  water  solubilities.  (See  also  W90- 10893) 
Agostine-PTT) 
V90- 10894 


iORPTION  OF  NONPOLAR  ORGANICS  BY 
IOILS  AND  SEDIMENTS. 

llinois  Univ.,  Urbana. 

.  J.  Hassett,  and  W.  L.  Banwart. 

N:  Reactions  and  Movement  of  Organic  Chemi- 

als  in  Soils.  Proceedings  of  a  Symposium  of  the 

ioil  Science  Society  of  America  and  the  American 

Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 

ler  30  -  December  1,  1987.  SSSA  Special  Publica- 

ion  No.  22.  Soil  Science  Society  of  America,  Inc., 

Madison,  WI.  1989.  p  30-45,  11  fig,  17  ref. 

Descriptors:  'Fate  of  pollutants,  'Nonpolar  organ- 
c  compounds,  'Organic  compounds,  'Path  of  pol- 
utants,  'Sediments,  'Soil  chemistry,  'Soil  con- 
amination,  'Soils,  'Sorption,  Chromatography, 
Enthalpy,  Solubility  coefficient,  Thermodynamics. 

soils  and  similar  earth  materials  can  be  considered 
o  be  multi-component,  multi-phase  chromatogra- 
phic systems  in  contact  with  a  highly  polar  mobile 
jhase,  water.  Sorption  processes  can  be  driven  by 
"orces  or  combinations  of  forces  either  related  to 
he  bonding  of  the  sorbing  species  to  surfaces 
enthalpy  related  forces)  or  to  the  lack  of  solvation 
jf  the  sorbing  species  in  the  solvent  (entropy  relat- 
;d  forces).  The  sorption  of  nonpolar  organics  ap- 
pears to  be  predominantly  a  function  of  the  entro- 
py related  forces  and  hence  predictable  from  sorp- 
tion coefficient  and  water  solubility  coefficient- 
solubility  relationships.  It  should  be  emphasized 
that  for  any  given  combination  of  soils  and  com- 
pounds, a  variety  of  sorption  forces  and  combina- 
tions are  possible.  Materials  such  as  miscible  sol- 
vents, surfactants,  or  other  macromolecules  that 
alter  the  aqueous  chemistry  of  the  sorbing  species 
will  result  in  inaccurate  predictions  derived  from 
such  solubility  relationships.  A  basic  understanding 
of  aqueous,  organic,  and  soil  chemistry  is  still 
paramount  to  the  resolution  and  understanding  of 
sorption  mechanisms  and  processes.  (See  also  W90- 
10893)  (Agostine-PTT) 
W90- 10895 


SORPTION  DYNAMICS  OF  ORGANIC  COM- 
POUNDS IN  SOILS  AND  SEDIMENTS. 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

J.  J.  Pignatello. 

IN:  Reactions  and  Movement  of  Organic  Chemi- 


cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  45-80,  11  fig,  3  tab,  104  ref. 

Descriptors:  'Adsorption-desorption,  'Fate  of  pol- 
lutants, 'Kinetics,  'Model  studies,  'Organic  com- 
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♦Sorption,  Diffusion,  Enthalpy,  Soil  chemistry, 
Thermodynamics. 

Molecules  in  the  sorbed  state  can  possess  a  wide 
range  of  mobilities,  from  rapidly  reversible  with 
'free'  states  (vapor  and  aqueous)  to  highly  immo- 
bile. An  attempt  is  made  to  describe  slow  sorption 
kinetics  mechanistically  and  discuss  implications 
for  environmental  fate.  The  fates  of  many  organic 
compounds  in  nature  are  sensitive  to  their  distribu- 
tion between  sorbed  and  nonsorbed  states.  Sorbed 
molecules  can  possess  a  range  of  labilities.  Experi- 
mentally, adsorption  or  desorption  consists  of  a 
rapid  phase  followed  by  slower  phases  as  equilibri- 
um is  approached.  Numerous  examples  of  slow 
sorption  kinetics  have  been  reported  for  soil,  sedi- 
ment, and  soil  organic  matter  preparations.  Ex- 
ceedingly slow  desorption  has  been  found  even  for 
compounds  that  have  relatively  weak  affinities  for 
soil  (e.g.,  1-3  carbon  haloaliphatic  compounds).  In 
many  cases,  slow  kinetics  may  explain  hysteresis  in 
sorption  isotherms.  For  most  organic  compounds 
of  interest  as  environmental  contaminants,  the 
driving  force  for  adsorption  consists  of  entropy 
changes  and  relatively  weak  enthalpic  (bonding) 
forces  that  cause  little  perturbation  of  sorbate  or 
sorbent  molecular  orbitals.  'Hydrophobic  bonding' 
to  soil  organic  phases  may  be  the  most  important 
interaction  for  neutral  molecules,  except  at  low 
organic  content  when  surface  sorption  may  play  a 
role.  Coulombic  attraction  and  ligand  exchange  are 
important  for  ionic  and  polar  compounds.  Sorption 
kinetics  have  been  modeled  as  an  activated  surface 
adsorption  process  and  as  a  diffusion-limited  proc- 
ess. The  diffusion  models  are  supported  by  several 
observations,  including  enhanced  desorption  by 
pulverization  of  the  soil.  (See  also  W90- 10893) 
(Agostine-PTT) 
W90-10896 


ADSORPTION  AND  REACTIONS  OF  SELECT- 
ED ORGANIC  MOLECULES  ON  CLAY  MIN- 
ERAL SURFACES. 

Michigan  State  Univ.,  East  Lansing. 
R.  C.  Zielke,  T.  J.  Pinnavaia,  and  M.  M.  Mortland. 
IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  81-97,  3  fig,  1  tab,  66  ref. 
EPA  Grant  CR8 132 15. 

Descriptors:  'Adsorption,  'Clay  minerals,  'Clays, 
'Fate  of  pollutants,  'Path  of  pollutants,  'Soils, 
Chemical  reactions,  Organic  compounds,  Soil 
chemistry,  Surface  chemistry. 

The  surface  chemistry  and  reactivity  of  clay  min- 
erals toward  organic  molecules  continues  to  be  an 
extremely  active  area  of  research  not  only  in  envi- 
ronmental, but  in  chemical  and  materials  science 
disciplines  as  well.  The  mechanisms  operating  in 
clay-organic  interactions  have  been  extensively 
studied  and  are  now  well  understood.  In  systems 
that  can  be  studied  in  the  laboratory,  the  outcome 
is  clearly  dependent  on  the  nature,  composition, 
and  functionality  of  both  the  clay  and  organic 
molecule  as  well  as  the  interaction  of  each  with  the 
solvent  or  matrix  in  which  they  are  bathed.  Reac- 
tion conditions  may  be  manipulated  to  enhance  or 
suppress  particular  functional  groups,  hence  direct- 
ing a  reaction  pathway  to  a  desirable.  Organic  and 
inorganic  modification  of  clay  mineral  surfaces 
provides  for  an  almost  unlimited  number  of  design 
possibilities,  some  of  which  have  contributed  to 
recent  advancements  in  heterogeneous  catalysis 
and  synthesis  of  new  organic  molecules.  In  a  dy- 
namic matrix  such  as  soil,  reaction  conditions  are 
less  easily  controlled  and  reaction  products  are 
more  difficult  to  separate  and  identify.  The  diverse 


surface  chemistry  of  clays  will  most  likely  be 
called  upon  to  aid  in  predicting  the  movement  and 
reactivity  of  organic  molecules  in  an  environmen- 
tally relevant  situation  and  in  the  development  of 
new  preventative  and  detoxification  strategies  as 
well.  (See  also  W90-10893)  (Agostine-PTT) 
W90- 10897 


EFFECT  OF  SUNLIGHT  ON  ORGANIC  CON- 
TAMINANTS AT  THE  ATMOSPHERE  SOIL 
INTERFACE. 

Nevada  Univ.,  Reno. 
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Descriptors:  'Air-earth  interfaces,  'Fate  of  pollut- 
ants, 'Organic  pollutants,  'Photochemical  reac- 
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Soil  chemistry,  Soil  temperature,  Soil  water,  Sorp- 
tion. 

The  chemical  environment  of  the  top  0.5  cm  of  soil 
is  distinctly  different  than  that  of  the  bulk  soil. 
Here,  the  solid,  solution,  and  vapor  phases  are  all 
in  close  proximity  to  the  soil-atmosphere  interface 
and  are  subject  to  sunlight  irradiation.  This  is  the 
only  fraction  of  the  soil  in  which  photochemical 
transformations  can  occur.  Sunlight  heating  of  the 
soil  also  alters  the  surface  zone  soil  moisture  con- 
tent and  temperature,  which  can  substantially 
affect  the  fate  and  transport  of  organics.  The  ef- 
fects of  sunlight  on  the  soil  surface  and  the  chemi- 
cals that  reside  in  that  fraction  are  not  well  under- 
stood. Although  the  photochemical  reactions  that 
occur  are  restricted  to  the  upper  millimeter,  this 
interface  receives  a  large  amount  of  pollutants  and 
can  be  a  significant  transformation  site.  In  addition 
to  photochemical  reactions,  free  radical  oxidants 
can  potentially  be  produced  that  will  mineralize 
compounds.  Models  that  will  be  useful  for  predict- 
ing the  soil  surface  photolysis  rates  will  require 
methods  for  predicting  the  quantum  yield,  light 
absorption  changes  of  sorbed  compounds,  and  the 
movement  of  these  compounds  to  and  from  the 
irradiated  surface.  (See  also  W90-10893)  (Agostine- 
PTT) 
W90-10898 


DEHALOGENATION  OF  PESTICIDES  BY  AN- 
AEROBIC MICROORGANISMS  IN  SOILS 
AND  GROUNDWATER:  A  REVIEW. 
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IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  1 1 1-180,  4  fig,  1 1  tab,  246  ref, 
append.  EPA  assistance  agreements  CR-812808 
and  CR-8 13559. 

Descriptors:  'Anaerobic  bacteria,  'Biodegrada- 
tion,  'Dehalogenation,  'Fate  of  pollutants, 
♦Groundwater  pollution,  'Halogenated  pesticides, 
•Pesticides,  'Soils,  Agricultural  chemicals, 
Aquifers,  Biotransformation,  Drinking  water, 
Landfills,  Leachates,  Nonpoint  pollution  sources, 
Organic  pesticides,  Path  of  pollutants,  Reviews, 
Water  pollution  sources. 

The  ingestion  of  drinking  water  contaminated  with 
pesticides  can  be  dangerous  to  human  health.  In 
recent  years,  at  least  17  pesticides  have  been  found 
in  groundwaters  from  23  states.  Eleven  of  the  17 
have  at  least  one  halogen  as  part  of  their  chemical 
structure.  The  preferred  halogens  for  pesticidal  use 
include  chlorine  and  bromine,  but  some  chemicals 
contain  fluorine  (trifluoraline)  or  iodine  (ioxynil). 
The  entry  of  pesticides  to  groundwaters  is  associat- 
ed with  their  use  in  a  variety  of  agricultural  prac- 
tices. When  quasi-point  sources  near  farm  chemical 
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dealerships  are  considered,  55  to  60  additional  pes- 
ticides can  also  be  found  in  subterranean  waters. 
Pesticides  can  also  enter  groundwater  with  landfill 
leachates  or  by  infiltration  of  aquifers  with  con- 
taminated surface  waters.  This  review  concentrates 
on  the  primary  degradative  reactions  associated 
with  halogenated  pesticides  in  anoxic  soils  and 
groundwaters.  The  various  reaction  mechanisms 
currently  established  for  halogenated  aromatic  and 
nonaromatic  chemicals  are  introduced.  Many  such 
pesticides  seem  to  be  more  amenable  to  anaerobic 
biotransformation  processes.  Thus,  this  review  is  a 
summary  of  the  various  mechanisms  associated 
with  anaerobic  dehalogenation  of  aromatic  and 
aliphatic  pesticides.  (See  also  W90-10893)  (Agos- 
tine-PTT) 
W90-10899 


VOLATILIZATION  OF  PESTICIDES  FROM 
SOIL. 

Beltsville  Agricultural  Research  Center,  MD. 
D.  E.  Glotfelty,  and  C.  J.  Schomburg. 
IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  181-207,  4  fig,  4  tab,  63  ref. 

Descriptors:  *Air  pollution,  *Biodegradation, 
•Degradation,  *Fate  of  pollutants,  *Path  of  pollut- 
ants, 'Pesticides,  'Soil  contamination,  'Soils, 
•Volatility,  Laboratory  methods,  Reviews,  Soil 
management,  Tillage,  Vapor  pressure. 

For  most  pesticides,  volatilization  is  just  as  impor- 
tant as  chemical  and  microbiological  degradation 
in  causing  the  dissipation  of  pesticides  from  soil, 
and  deposition  from  the  atmosphere  is  the  major 
source  of  pesticide  contamination  in  some  environ- 
ments. The  volatility  of  pesticides  depends  upon 
their  intrinsic  physicochemical  properties,  proper- 
ties of  the  soil  environment,  climate  and  solar 
energy,  and  not  least  upon  choices  farmers  make  in 
how  they  till  their  fields  and  apply  the  pesticides. 
A  broad  overview  of  the  complex  interactions  that 
control  pesticide  volatilization  is  given.  The  topics 
include:  pesticide  vapor  pressure  and  the  vaporiza- 
tion process,  the  fugacity  and  phase  distributions 
that  control  vapor  pressure  in  soil,  transport  from 
the  soil  to  the  atmosphere,  the  effects  of  tillage  and 
management  practice,  and  experimental  methods 
for  measuring  pesticide  volatilization  both  in  the 
laboratory  and  in  the  field.  (See  also  W90-10893) 
(Agostine-PTT) 
W90- 10900 


CHLOROPHENOLS  IN  SOILS. 

Michigan  State  Univ.,  East  Lansing. 
S.  A.  Boyd,  M.  D.  Mikesell,  and  J.  Lee. 
IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  209-228,  11  fig,  1  tab,  58  ref. 

Descriptors:  *Biodegradation,  *Chlorinated  hydro- 
carbons, •Chlorophenols,  *Fate  of  pollutants, 
•Path  of  pollutants,  'Soil  contamination,  Absorp- 
tion coefficient,  Aerobic  conditions,  Humic  sub- 
stances, Organic  matter,  Photolysis,  Sorption,  Vol- 
atility. 

Due  to  their  widespread  use  as  industrial  chemicals 
and  biocides,,  chlorophenols  and  especially  pen- 
tachlorophenol  (PCP)  are  important  environmental 
pollutants.  The  potential  fates  of  chlorophenols  in 
soils  are:  volatilization;  plant  uptake  (conjugation); 
oxidative  coupling  to  soil  humus;  microbial  decom- 
position (methylation,  dechlorination,  hydroxyla- 
tion,  mineralization);  sorption  by  soil  humus;  and 
photodecomposition  (dechlorination,  hydroxyla- 
tion,  ring  cleavage).  Sorption  of  both  chlorophen- 
ols and  chlorophenolate  ions  by  sediment  and  soil 
matter  has  been  described  as  a  partitioning  process, 
analogous  to  solute  distribution  between  octanol 
and  water.  The  sorption  coefficients  are  inversely 
related  to  the  water  solubility  of  the  chlorophenol, 


and  directly  related  to  the  organic  matter  content 
of  the  soil  or  sediment.  Chlorophenols  may  also  be 
incorporated  into  soil  humics  by  formation  of  co- 
valent  bonds  between  the  chlorophenol  residue 
and  the  humic  polymers.  These  bound  residues  are 
strongly  immobilized  and  biologically  unavailable. 
Anaerobic  degradation  (described  in  terms  of  half- 
life)  is  more  rapid  than  aerobic,  but  critical  to 
degradation  regardless  of  aeration  is  the  presence 
of  an  adapted  microbial  population.  Pure  cultures 
of  bacteria  able  to  use  PCP  have  been  character- 
ized; species  of  Pseudomonas,  Rhodococcus,  Fla- 
vobacterium,  and  coryneform  bacteria  have  been 
described,  some  of  which  have  been  used  success- 
fully in  attempts  to  reclaim  chlorophenol-contami- 
nated  soils.  No  anaerobic  bacteria  able  to  metabo- 
lize chlorophenols  have  been  identified,  but  bacte- 
rial populations  present  in  certain  anaerobic 
sewage  sludges  are  able  to  dechlorinate  and  miner- 
alize chlorophenols  including  PCP.  (See  also  W90- 
10893)  (Agostine-PTT) 
W90-10901 


HYDROLYTIC  TRANSFORMATIONS  OF  OR- 
GANIC CHEMICALS  IN  THE  ENVIRON- 
MENT. 

Environmental  Protection  Agency,  Athens,  GA. 
N.  L.  Wolfe,  M.  E.  Metwally,  and  A.  E.  Moftah. 
IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  229-242,  3  fig,  2  tab,  45  ref. 

Descriptors:  *  Biodegradation,  *Fate  of  pollutants, 
•Hydrolysis,  *Organic  compounds,  *Pesticides, 
Amides,  Carbamates,  Ecosystems,  Epoxides, 
Esters,  Halogenated  compounds,  Hydrogen  ion 
concentration,  Kinetics,  Nitriles,  Phosphorus  com- 
pounds, Sediments,  Soils. 

Hydrolysis  is  a  significant  process  in  determining 
the  fate  of  many  pesticides.  For  many  compounds, 
hydrolysis  can  be  the  dominant  pathway  for  their 
transformation  in  the  environment.  Often  hydroly- 
sis of  selected  functional  groups  is  required  before 
microbial  degradation  can  be  initiated.  Some  func- 
tional groups,  however,  are  relatively  or  complete- 
ly inert  with  respect  to  hydrolysis  under  reaction 
conditions  that  exist  in  most  ecosystems.  Function- 
al groups  that  are  potentially  susceptible  to  hydrol- 
ysis include:  (1)  amides;  (2)  carbamates;  (3)  epox- 
ides; (4)  aliphatic  and  aromatic  esters;  (5)  alkyl  and 
aryl  halides;  (6)  nitriles;  and  (7)  phosphorus  esters 
(phosphonates,  phosphates  and  thiophosphates, 
and  phosphonohalides).  In  the  environment,  hy- 
drolysis reactions  can  be  biologically  mediated  or 
occur  via  abiotic  processes.  In  abiotic  hydrolysis 
reactions,  the  hydrolysis  rates  can  be  a  function  of 
chemical  parameters  such  as  pH,  dissolved  organic 
matter,  and  dissolved  metal  ions.  Factors  that  influ- 
ence the  rate  of  abiotic  hydrolysis  reactions  in  soils 
and  sediments  are  reviewed.  Hydrolysis  in  saturat- 
ed soils  is  examined.  Disappearance  kinetic  expres- 
sions are  proposed  that  account  for  hydrolysis  in 
both  aqueous  and  solid  phases.  Observed  rate  en- 
hancements and  retardations  are  related  to  the  pH 
of  the  system  and  the  reaction  pathway.  The  state- 
of-the-art  of  hydrolytic  processes  in  heterolytic 
reaction  media  is  assessed.  (See  also  W90-10893) 
(Agostine-PTT) 
W90- 10902 


KINETICS  OF  BIODEGRADATION  IN  SOIL. 

Cornell  Univ.,  Ithaca,  NY. 
M.  Alexander,  and  K.  M.  Scow. 
IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  243-269,  7  fig,  2  tab,  71  ref. 

Descriptors:  *Biodegradation,  *Fate  of  pollutants, 
•Kinetics,  *Model  studies,  *Organic  pollutants, 
•Soil  contamination,  Enzymes,  Microorganisms, 
Theoretical  analysis. 


Knowledge  of  the  kinetics  of  biodegradation  is 
essential  to  the  evaluation  of  the  persistence  of 
most  organic  pollutants  in  soil.  Several  models 
have  been  proposed  to  represent  the  kinetics  of 
biodegradation  in  soil.  A  problem  in  kinetics  analy- 
sis is  to  distinguish  among  models  when  the  theo- 
retical curves  depicting  the  pattern  of  decomposi- 
tion are  quite  similar.  In  instances  in  which  models 
cannot  be  distinguished,  it  is  critical  to  evaluate  the 
models  by  comparing  estimated  parameters  to  ex- 
perimental measurements.  The  models  formulated 
to  date  rely  on  concepts  derived  from  studies  of 
single  populations  or  single  enzymes.  Given  the 
array  of  chemicals,  the  complexity  of  some  envi- 
ronments, and  the  variety  of  microorganisms  that 
may  bring  about  biodegradation,  it  is  unlikely  that 
a  single  model  or  equation  would  be  useful  for  the 
description  of  rates  of  biodegradation  of  all  organic 
substrates  in  all  environments.  More  work  is 
needed,  however,  to  characterize  the  environ- 
ments, chemicals,  and  conditions  that  will  be  asso- 
ciated with  one  or  another  kinetic  model.  (See  also 
W90- 10893)  (Agostine-PTT) 
W90-10903 


OVERVIEW  OF  ORGANIC  CHEMICAL  ENVI- 
RONMENTAL FATE  AND  TRANSPORT  MOD- 
ELEMG  APPROACHES. 

California  Univ.,  Riverside. 
W.  A.  Jury,  and  M.  Ghodrati. 
IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p271-304,  15  fig,  7  tab,  53  ref, 
append. 

Descriptors:  *  Environmental  effects,  *Fate  of  pol- 
lutants, *Model  studies,  *Organic  compounds, 
•Path  of  pollutants,  *Soil  contamination,  Manage- 
ment models,  Screening  models.  Simulation  analy- 


Although  virtually  all  of  the  organic  chemical 
models  published  to  date  use  similar  process  repre- 
sentations and  conservation  principles,  they  differ 
greatly  in  their  complexity  and  the  use  for  which 
they  are  intended.  A  useful  classification  scheme 
divides  models  into  three  groups  based  on  their 
function:  management  models,  screening  models, 
and  simulation  models.  A  management  model  is  a 
qualitative  or  quantitative  set  of  guidelines  for 
practical  applications,  and  may  be  nothing  more 
than  a  correlation  established  between  transport 
and  a  management  practice.  Screening  models  are 
idealized  scenarios  for  transport  and  transforma- 
tion of  chemicals  in  soil  in  which  large  numbers  of 
compounds  are  simulated  in  an  identical  environ- 
ment and  the  results  compared  to  produce  a  rela- 
tive description  of  their  environmental  fate.  The 
simulation  model  represents  transport  and  transfor- 
mation according  to  specific  quantitative  process 
laws,  and  uses  the  overall  model  to  make  projec- 
tions of  the  likely  behavior  of  a  particular  com- 
pound in  a  given  environment.  An  overview  is 
given  of  the  current  status  of  modeling  in  the 
context  of  the  applications  to  which  modeling  is 
now  being  employed.  The  fundamental  transport 
and  transformation  processes  known  to  influence 
the  environmental  fate  of  organic  chemicals  are 
reviewed.  The  capability  and  inability  of  models  to 
address  practical  problems  of  interest  is  also  dis- 
cussed. It  is  concluded  that  although  progress  has 
been  made  in  developing  models  that  represent  the 
natural  environment  realistically,  little  field  testing 
of  these  approaches  has  occurred  to  the  present 
time.  (See  also  W90- 10893)  (Agostine-PTT) 
W90- 10904 


ORGANIC    CHEMICAL    MOVEMENT    OVER 
AND  THROUGH  SOIL. 

North  Carolina  State  Univ.,  Raleigh. 
J.  B.  Weber,  and  C.  T.  Miller. 
IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
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tion  No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  305-334,  2  fig,  7  tab,  125  ref. 

Descriptors:  'Adsorption-desorption,  'Biodegra- 
dation,  'Groundwater  pollution,  'Organic  com- 
pounds, 'Path  of  pollutants,  'Runoff,  'Soil  con- 
tamination, Clays,  Degradation,  Fate  of  pollutants, 
Hydrolysis,  Isotherms,  Minerals,  Organic  matter, 
Photolysis. 

Organic  chemicals  are  transported  by  five  common 
transport  processes  that  are  operative  in  the  sub- 
surface environment.  These  processes  include  the 
following:  (1)  absorption,  exudation,  and  retention 
by  crops  and  crop  residues;  (2)  runoff  movement  in 
either  a  dissolved  or  sorbed  state;  (3)  sorption  and 
desorption  to  organic  matter,  clays,  and  mineral 
surfaces;  (4)  vapor-phase  diffusion;  and  (5)  hydro- 
dynamic  transport,  including  advection  and  disper- 
sion as  soluble  constituents  of  the  aqueous  phase. 
Organic  chemicals  can  be  degraded  by  three 
common  processes  that  are  operative  in  the  near- 
surface  or  subsurface  environment,  these  are:  (1) 
biological  degradation  (biodegradation),  which  can 
lead,  for  relevant  time  scales  ,  to  either  organic 
metabolites  or  complete  mineralization  to  inorgan- 
ic constituents;  (2)  chemical  degradation  in  the 
absence  of  biological  mediation,  e.g.,  abiotic  hy- 
drolysis; and  (3)  photochemical  reactions,  which 
require  radiant  energy  (sunlight).  The  effects  of  the 
physical  and  chemical  characteristics  of  the  organ- 
ic chemical,  soil,  and  water  on  the  transport  proc- 
esses operative  in  soil  environments  are  reviewed. 
Sorption-desorption  of  organics  by  soil  materials  is 
dependent  on  the  properties  of  the  chemicals  and 
the  soils,  and  on  climatic  conditions.  At  least  four 
types  of  isotherms  have  been  identified  by  sorption 
studies  of  organic  chemicals  with  soil  materials. 
They  include  the  four  classic  S-,  L-,  H-,  and  C- 
type  isotherms.  The  type  of  sorption  isotherm  in- 
volved for  a  given  chemical  by  a  soil  characterizes 
the  capacity  and  intensity  of  the  bond,  and  reflects 
on  the  relative  mobility  of  the  compound  through 
the  soil  media.  (See  also  W90- 10893)  (Agostine- 
PTT) 
W90- 10905 


ENVIRONMENTAL  BEHAVIOR  OF  AQUATIC 
HERBICIDES  IN  SEDIMENTS. 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul.  Envi- 
ronmental Lab. 
K.  H.  Reinert. 

IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  335-348,  3  fig,  5  tab,  46  ref. 

Descriptors:  'Fate  of  pollutants,  'Herbicides, 
'Path  of  pollutants,  'Pesticides,  'Sediments, 
'Sorption,  Adsorption-desorption,  Aquatic  weed 
control,  Hydrogen  ion  concentration,  Suspended 
solids. 

Sorption  of  herbicides  and  other  compounds 
among  water,  sediment,  and  suspended  matter 
occurs  in  most  aquatic  systems  and  can  have  a 
significant  impact  on  the  fate  and  persistence  of 
aquatic  herbicides.  An  overview  of  sediment  inter- 
actions in  the  aquatic  fate  and  persistence  of  the  1 5 
herbicides  registered  for  aquatic  use  by  the  U.S. 
Environmental  Protection  Agency  (USEPA)  is 
presented.  The  herbicides  endothall,  fluridone,  and 
glyphosate  were  chosen  to  represent  three  types  of 
sediment  sorption  associated  with  aquatic  herbi- 
cides, and  are  discussed  in  greater  detail.  Of  the  15 
herbicides  considered,  sediments  are  known  to  sig- 
nificantly influence  the  fate  and  persistence  of 
seven:  Cu,  2,4-D,  BEE,  diquat,  fenac,  fluridone, 
glyphosate,  and  possibly  simizine.  Sediments  do 
not  play  a  significant  role  in  the  distribution  of 
eight  of  the  remaining  aquatic  herbicides.  Nonionic 
herbicides  tend  to  partition  based  on  their  hydro- 
phobicity  and  the  percent  organic  C  in  the  sedi- 
ment. Sorption  of  ionic  herbicides  is  more  complex 
and  dependent  on  system  pH  and  ionic  strength. 
Anionic  compounds  weakly  distribute  by  a  parti- 
tion process,  and  cations  sorb  through  surface  and 
interlayer  adsorption  involving  electrostatic  attrac- 
tion and  ion  exchange.  Some  herbicides  are  inter- 


active with  suspended  sediments  and  should  not  be 
applied  to  muddy  water  (e.g.,  diquat).  Others  are 
relatively  water  soluble  and  do  not  tend  to  parti- 
tion to  hydrosoils.  No  general  statements  concern- 
ing the  sediment  behavior  of  these  herbicides  can 
be  made;  they  are  as  variable  in  their  environmen- 
tal fate  as  they  are  in  their  structure,  effectiveness, 
and  selected  uses.  (See  also  W90- 10893)  (Agostine- 
PTT) 
W90- 10906 


TRANSPORT  PROCESSES  INVOLVING  OR- 
GANIC CHEMICALS. 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK. 

D.  C.  Bouchard,  C.  G.  Enfield,  and  M.  D.  Piwoni. 
IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  349-371,  11  fig,  1  tab,  71  ref. 

Descriptors:  'Chemical  transport,  'Organic  com- 
pounds, 'Path  of  pollutants,  'Solute  transport, 
'Sorption,  Colloids,  Groundwater  pollution,  Hy- 
drophobic interactions,  Thermodynamics. 

Transport  of  neutral  organic  compounds  (NOCs) 
through  geologic  material  has  usually  been  de- 
scribed using  theories  and  conceptualizations  de- 
veloped for  liquid  chromatography.  In  these 
models,  it  is  usually  assumed  that  the  concentration 
of  a  chemical  in  solution  is  low  relative  to  its 
solubility,  that  chemicals  in  solution  act  independ- 
ently of  each  other,  and  that  sorption  is  driven  by 
the  favorable  thermodynamics  of  solute  removal 
from  solution  through  sorption  on  a  stationary  and 
unchanging  hydrophobic  phase.  Given  the  impor- 
tance of  hydrophobic  interactions  in  determining 
the  transport  of  NOCs  in  the  environment,  it  is 
apparent  that  any  perturbation  of  the  amount  of 
hydrophobic  phase  present  in  a  system  will  dra- 
matically affect  NOCs  transport.  Cationic  surfac- 
tants can  effectively  increase  the  organic  C  con- 
tent, and  thus  the  sorptivity  for  NOCs,  of  geologic 
material.  Conversely,  if  a  mobile  hydrophobic 
phase  is  present,  such  as  colloid-sized  organic  par- 
ticles dispersed  in  the  aqueous  phase,  NOCS  trans- 
port may  be  greatly  facilitated  through  sorption  on 
this  mobile  phase.  The  organic  phase,  commonly 
called  the  residual  saturation,  remains  behind  after 
a  water  immiscible  fluid,  such  as  gasoline  has 
passed  through  geologic  material.  Aspects  of  resid- 
ual saturation  as  an  immobile  hydrophobic  phase 
that  effectively  increases  the  sorptivity  of  geologic 
material  for  NOCs  are  discussed.  Immobile  organic 
C  resulting  from  sorption  of  cationic  surfactants, 
or  from  the  existence  of  residual  hydrocarbons, 
will  provide  a  hydrophobic  environment  that  will 
enhance  NOCs  sorption  from  solution.  The  result 
is  decreased  NOCs  mobility  in  the  environment. 
Conversely,  a  mobile  organic  C  phase,  such  as 
colloidal  organic  C  dispersed  in  groundwater,  can 
act  as  a  carrier  of  hydrophobic  NOCs  greatly 
increasing  their  mobility.  (See  also  W90- 10893) 
(Agostine-PTT) 
W90- 10907 


MOVEMENT  OF  VOLATILE  ORGANIC 
CHEMICALS  IN  SOILS. 

Michigan  Technological  Univ.,  Houghton. 
N.  J.  Hutzler,  J.  S.  Gierke,  and  L.  C.  Krause. 
IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  373-403,  8  fig,  7  tab,  31  ref, 
append.  NSF  Grant  CEE-8501395,  EPA  Grant 
R809464-01-0. 

Descriptors:  'Groundwater  pollution,  'Model 
studies,  'Organic  compounds,  'Path  of  pollutants, 
'Soils,  'Volatile  organic  compounds,  Advection, 
Chemical  wastes,  Chlorinated  hydrocarbons,  Dis- 
persion, Fate  of  pollutants,  Solvents,  Trichloroeth- 
ylene,  Vadose  zone. 


Many  groundwaters  have  become  contaminated 
with  volatile,  weakly  hydrophobic,  slightly  de- 
gradable,  toxic  organic  chemicals  (VOCs)  such  as 
industrial  solvents.  The  development  of  mathemat- 
ical models  describing  the  transport  and  attenu- 
ation of  these  pollutants  in  soil  can  greatly  aid  in 
the  proper  management  of  groundwater  supplies. 
Conceptually  correct  and  predictive  models  can  be 
used  to  estimate  the  time  required  for  a  pollutant  to 
travel  through  the  vadose  zone  and  groundwater 
and  the  dilution  it  undergoes  en  route.  The  ability 
of  some  of  these  model  solutions  to  describe  misci- 
ble  displacement  data  for  Br(-)  and  trichloroethene 
(TCE)  in  columns  packed  with  porous  media  was 
examined.  The  effects  of  varying  velocity,  degree 
of  saturation,  and  column  packing  were  studied 
and  interpreted  relative  to  model  foundations.  A 
number  of  conclusions  were  reached  about  the 
movement  of  chemicals  in  soil.  In  saturated  uni- 
form soils  with  very  little  immobile  water,  advec- 
tion and  dispersion  are  the  predominant  chemical 
transport  mechanisms.  The  breakthrough  of  VOCs 
in  unsaturated  soils  that  contain  little  immobile 
water  can  be  simulated  by  a  model  that  accounts 
only  for  axial  dispersion  and  assumes  local  equilib- 
rium. More  work  is  needed  to  verify  the  effect  of 
soil  type,  porosity,  and  moisture  content  on  gas 
diffusion.  In  addition,  it  may  be  important  to  meas- 
ure Henry's  constants  and  sorption  capacities  in 
unsaturated  soils.  (See  also  W90-10893)  (Agostine- 
PTT) 
W90-10908 


NONEQUILIBRIUM  TRANSPORT  OF  OR- 
GANIC CONTAMINANTS  IN  GROUNDWAT- 
ER. 

Stanford  Univ.,  CA. 

T.  C.  Harmon,  W.  P.  Ball,  and  P.  V.  Roberts. 
IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  405-437,  7  fig,  3  tab,  57  ref. 

Descriptors:  'Fate  of  pollutants,  'Groundwater 
pollution,  'Model  studies,  'Organic  compounds, 
'Path  of  pollutants,  'Reviews,  Equilibrium 
models,  Kinetics,  Sorption. 

Recent  findings  in  organic  transport  modeling  with 
regard  to  sorption  processes  are  reviewed.  Equilib- 
rium and  nonequilibrium  models,  as  well  as  meth- 
ods for  quantifying  the  discrepancies  of  their  re- 
spective results  are  included.  Models  assuming 
local  equilibrium  provide,  in  some  cases,  an  inaccu- 
rate description  of  the  sorption  of  organic  contami- 
nants in  groundwater  transport.  In  such  cases  the 
use  of  a  nonequilibrium  model  may  be  more  appro- 
priate. Methods  of  describing  the  nonequilibrium 
behavior  of  a  model  have  been  analyzed  with 
respect  to  equilibrium  models,  and  methods  of 
quantitative  comparison  have  been  developed  in 
order  to  provide  criteria  for  choosing  among 
models.  However,  these  models,  like  the  nonequili- 
brium models  upon  which  they  are  based,  have 
little  predictive  capacity  without  the  confidence  in 
the  assumed  rate  mechanism  and  properly  deter- 
mined parameters,  preferably  through  independ- 
ently conducted  experiments.  (See  also  W90- 
10893)  (Agostine-PTT) 
W90- 10909 


HYDROLOGIC  PROCESSES  AFFECTING  THE 
MOVEMENT  OF  ORGANIC  CHEMICALS  IN 
SOILS. 

Environmental  Protection  Agency,  Athens,  GA. 
R.  F.  Carsel. 

IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  439-445,  1  fig,  5  tab,  19  ref. 

Descriptors:  'Groundwater  pollution,  'Organic 
compounds,  'Path  of  pollutants,  'Pesticides,  'Soil 
contamination,  'Water  pollution  sources,  Adsorp- 
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tion-desorption,  Agricultural  chemicals,  Evapora- 
tion, Fate  of  pollutants,  Isotherms,  Leaching,  Pre- 
cipitation, Runoff,  Transpiration,  Watersheds. 

The  partitioning  of  pesticides  within  and  between 
environmental  media  (e.g.,  air,  water,  soil)  is  influ- 
enced by  the  hydrologic  water  cycle.  For  environ- 
mental studies  (e.g.,  field  or  modelling),  the  pri- 
mary focus  of  interest  is  the  transfer  of  water  and 
chemicals  between  the  various  storage  compo- 
nents. The  exchanges  of  water  in  the  hydrologic 
cycle  are  precipitation,  runoff,  evaporation,  tran- 
spiration, transport,  and  storage.  Watershed  is  the 
most  common  areal  unit  studied  for  pesticide  inter- 
action within  the  hydrologic  cycle.  The  watershed 
has  distinct  drainage  boundaries  and  is  subject  to 
surface  and  subsurface  water  movement.  Chemi- 
cals interact  with  water  movement  and  exchanges 
within  the  watershed.  The  primary  process  for 
partitioning  of  pesticides  within  the  various  com- 
ponents of  the  hydrologic  cycle  is  sorption/de- 
sorption.  The  sorption/desorption  process  plus 
others  such  as  infiltration,  erosion,  etc.  will  influ- 
ence the  media  (e.g.,  air,  water,  and  soil)  and  the 
magnitude  or  extent  of  displacement.  The  most 
common  form  for  describing  this  displacement  has 
been  the  linear  form  of  the  Freundlich  equation. 
Pesticide  leaching  losses  to  groundwater  are  gener- 
ally related  to  low-sorbing  chemicals.  Estimates  of 
the  percent  material  lost  are  in  the  order  of  l%-5% 
of  the  applied  material.  These  concentrations  will 
be  influenced  by  the  persistence  of  the  chemicals  in 
groundwater,  aquifer  porosity,  and  depth  of  mixing 
in  the  aquifer.  (See  also  W90-10893)  (Agostine- 
PTT) 
W90-10910 


MOVEMENT  OF  ORGANIC  CHEMICALS 
THROUGH  LANDFILL  AND  HAZARDOUS 
WASTE  DISPOSAL  SITES. 

Connecticut     Agricultural     Experiment     Station, 
New  Haven. 
B.  L.  Sawhney. 

IN:  Reactions  and  Movement  of  Organic  Chemi- 
cals in  Soils.  Proceedings  of  a  Symposium  of  the 
Soil  Science  Society  of  America  and  the  American 
Society  of  Agronomy,  Atlanta,  Georgia,  Novem- 
ber 30  -  December  1,  1987.  SSSA  Special  Publica- 
tion No.  22.  Soil  Science  Society  of  America,  Inc., 
Madison,  WI.  1989.  p  447-474,  10  fig,  14  tab,  51  ref. 

Descriptors:  'Groundwater  pollution,  'Hazardous 
waste  disposal,  'Landfills,  'Monitoring,  'Organic 
compounds,  'Pollutant  identification,  'Reviews, 
'Sampling,  'Soils,  'Water  analysis,  Chemical  anal- 
ysis, Fate  of  pollutants,  Sediments,  Volatile  organ- 
ic compounds,  Waste  dumps. 

Methods  for  sampling  and  analysis  of  groundwater 
underneath  disposal  sites,  mechanisms  of  attenu- 
ation of  organic  chemicals,  abatement  of  ground- 
water contamination,  and  procedures  for  monitor- 
ing groundwater  contamination  are  reviewed.  Out 
of  about  250  constituents  of  the  USEPA's  target 
compound  list  (TCL),  126  are  organic  chemicals: 
35  volatiles,  65  semi-volatiles,  and  26  pesticides  and 
PCBs.  Analyses  of  leachates  from  a  number  of 
landfills  have  revealed  the  presence  of  both  vola- 
tile and  semi-volatile  organics.  Similarly,  soil, 
water,  and  container  samples  from  hazardous 
waste  dump  sites  have  been  found  to  contain  many 
of  the  TCL  organic  chemicals.  Occurrences  and 
concentrations  of  TCL  organic  chemicals  collect- 
ed under  USEPA's  contract  laboratory  program 
from  suspected  hazardous  waste  sites  are  de- 
scribed. The  data  are  extremely  useful  in  evaluat- 
ing specific  site  contamination  and  environmental 
impact.  Further  analyses  of  the  data  in  regard  to 
concentrations  of  the  chemicals  in  water  and  soil- 
sediment  samples  are  necessary  for  investigations 
of  likely  relationships  between  their  distribution 
and  characteristics  such  as  aqueous  solubilities  and 
partition  coefficients.  (See  also  W90- 10893)  (Agos- 
tine-PTT) 
W90-10911 


PROXIMITY  OF  SANITARY  LANDFILLS  TO 
WETLANDS  AND  DEEPWATER  HABnATS  IN 
ELEVEN  STATES. 

Environmental    Protection    Agency,    Las   Vegas, 

NV. 


V.  W.  Lambou,  J.  E.  Moerlins,  R.  C.  Herndon,  J. 
M.  Kuperberg,  and  R.  L.  Gebhard. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  115-125,  6  fig, 
3  tab,  6  ref. 

Descriptors:  'Path  of  pollutants,  'Sanitary  land- 
fills, 'Site  selection,  'Waste  disposal,  'Water  pol- 
lution sources,  'Wetlands,  Ecosystems,  Landfills, 
Riparian  waters,  Waste  management,  Water  pollu- 
tion effects. 

Sanitary  landfills  can  cause  considerable  harm  to 
sensitive  ecosystems  if  they  are  not  properly  locat- 
ed, designed,  and  managed.  An  analysis  of  the 
proximity  of  1150  landfills  in  eleven  states  to  wet- 
lands and  deep  water  habitats  (i.e.,  rivers,  lakes, 
streams,  bays),  is  presented.  The  nearness  or  prox- 
imity of  the  sanitary  landfills  to  wetlands  and  deep 
water  habitats  was  determined  by  drawing  three 
concentric  regions  around  the  point  representing 
the  location  of  each  landfill.  Approximately  72% 
of  the  sanitary  landfills  are  located  in  or  within  1/4 
mile  of  wetlands,  while  90-97%  are  located  in  or 
within  1/2  and  1  mile  of  wetlands,  respectively. 
Most  sanitary  landfills  are  located  either  in  or  are 
close  to  Palustrine  wetlands  (i.e.,  approximately  69, 
99,  and  97%  are  located  in  or  within  1/4,  1/2,  and 
1  mile,  respectively  of  a  Palustrine  wetland).  Only 
3%  of  the  landfills  are  located  more  than  a  mile 
from  any  type  of  wetland.  For  approximately  18% 
of  the  sanitary  landfills,  the  distance  of  the  point 
location  of  the  landfill  to  the  closest  wetland  was 
from  1/4  to  1/2  mile  while  for  7%  it  was  from  1/2 
to  1  mile.  Approximately  16%  of  the  sanitary 
landfills  are  located  in  or  within  1/4  mile  of  deep 
water  habitats,  while  30  and  48%  are  located  in  or 
within  1/2  and  1  mile  of  deep  water  habitats, 
respectively.  Approximately  52%  of  the  landfills 
are  located  more  than  a  mile  from  any  type  of  deep 
water  habitat.  Approximately  5%  of  the  sanitary 
landfills  are  located  in  or  within  1/4  mile  of  a 
wetland  or  deep  water  habitat,  while  92  to  98% 
are  located  in  or  within  1/2  and  1  mile  of  a 
wetland  or  deep  water  habitat,  respectively.  Most 
of  the  facilities  that  are  located  in  or  that  are  close 
to  wetlands  or  deep  water  habitats  are  in  the 
vicinity  of  Palustrine  or  Riverine  habitats.  (See 
also  W90-10912)  (Lantz-PTT) 
W90-10923 


REMOVAL  OF  NITROGEN  AND  PHOSPHO- 
RUS IN  AN  UNDEVELOPED  WETLAND 
AREA,  CENTRAL  FLORIDA. 

Geological  Survey,  Altamonte  Springs,  FL. 
E.  R.  German. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  139-147,  3  fig, 
2  tab,  5  ref. 

Descriptors:  'Fate  of  pollutants,  'Florida,  'Nitro- 
gen removal,  'Path  of  pollutants,  'Phosphorus  re- 
moval, 'Wetlands,  Agricultural  runoff,  Citrus 
trees,  Dissolved  solids,  Nitrogen,  Phosphorus, 
Reedy  Creek  basin,  Storm  water,  Wastewater  pol- 
lution. 

Daily  loads  of  dissolved  solids,  total  nitrogen  spe- 
cies, and  total  phosphorus  into  and  out  of  an 
undeveloped  area  in  the  Reedy  Creek  Basin,  south 
of  Orlando,  Florida,  were  estimated  for  June  1986- 
May  1987.  This  area  is  about  19  sq  mi  and  receives 
most  of  its  inflow  from  three  streams  draining 
citrus  groves  and  urbanized  basins.  Mean  inflow  to 
the  undeveloped  area  from  June  1986-May  1987 
was  95  cu  ft/s,  and  mean  outflow  was  92  cu  ft/s. 
The  inflow  includes  an  estimated  5  cu  ft/s  from  the 
excess  of  rainfall  over  potential  evaporation.  The 
inflow  load  of  dissolved  solids  to  the  area  was 
10,300  tons/yr  and  the  outflow  load  was  9,900 
tons/yr;  this  indicates  virtually  no  loss  or  gain 
through  the  area.  Inflow  load  of  total  nitrogen  to 
the  area  was  203  tons/yr,  and  outflow  load  was 
129  tons/yr,  indicating  that  about  36%  of  the 
nitrogen  was  removed.  The  inflow  load  of  total 
phosphorous  was  21  tons/yr,  and  outflow  load  was 
14  tons/yr,  indicating  a  removal  of  about  33  %  or 
about  the  same  as  for  nitrogen.  Inflow  loads  in- 


clude estimated   atmospheric  contributions.   (See 
also  W90-10912)  (Author's  abstract) 
W90-10925 


PESTICIDES  AND  EVERGLADES  NATIONAL 
PARK:  SOUTH  FLORn)A  USE  AND  THREAT. 

Everglades  National  Park,  Homestead,  FL.  South 
Florida  Research  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 10947 


PROCEEDINGS  OF  THE  44TH  PURDUE  IN- 
DUSTRIAL WASTE  CONFERENCE. 

For  primary  bibliographic   entry  see  Field   5D. 
W90- 10965 


PREDICTTVE  MODELS  FOR  VOC  PARTI- 
TIONS IN  SOILS. 

Missouri    Univ.-Rolla.    Environmental    Research 

Center. 

J.  C.  Huang,  and  H.  Ganjidoost. 

IN:   Proceedings  of  the  44th  Purdue  Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  23-30,  8  fig,  2  tab,  16  ref 

Descriptors:  'Path  of  pollutants,  'Soil  contamina- 
tion, 'Volatile  organic  compounds,  Hydrocarbons, 
Missouri,  Model  studies,  Partition  coefficients,  Pre- 
diction, Sediments,  Solubility,  South  Carolina. 

It  is  often  necessary  to  estimate  the  rate  of  trans 
port  of  volatile  organic  carbons  (VOCs)  in  th< 
subsurface  environment.  The  use  of  multiple  soi 
borings  is  tedious  and  expensive,  and  can  be  inef 
fective  because  VOCs  are  readily  released  to  th< 
atmosphere  during  boring,  handling,  and  chemica 
extraction  of  the  water  and  soil  samples  unlesi 
extreme  precautions  are  taken.  An  alternative  t< 
this  approach  is  to  use  predictive  models  for  VOC 
partitions  in  soils.  A  study  was  conducted  to  devel 
op  useful  predictive  models  for  determining  thi 
partitions  of  tetrachloroethylene  (PCE),  1,1,1 
trichloroethane  (TCA),  and  trichloroethyleni 
(TCE)  in  a  variety  of  sediment  samples  based  oi 
both  the  characteristics  of  the  VOC  and  of  thi 
sediments.  Nine  samples  were  examined:  bentoniti 
local,  two  Missouri  agricultural  soils,  and  six  Soutl 
Carolina  subsurface  sediments  (two  clays  and  fou: 
sands).  The  retardation  of  the  VOC  movement  ii 
groundwater  is  directly  related  to  the  VOC  parti 
tion  between  the  soil  and  the  water  phases.  As  thi 
partition  coefficient  increases,  the  extent  of  retar 
dation  also  increases.  For  a  test  solid  concentratioi 
of  40  g/L,  the  VOC  partition  coefficients  (K)  witl 
the  9  soils  varied  from  1-9  L/kg.  The  partition  o 
VOCs  having  a  log  Kow  (octanol-water  partitioi 
coefficient)  between  2  and  3  with  soils  having  ai 
organic  carbon  content  of  no  less  than  1.0%  can  b 
predicted  by  the  model  of  log  K  =  log  foe  +  0.6! 
Kow  +  0.63,  where  foe  is  the  fractional  organii 
carbon  in  soil.  The  partitions  of  VOCs  having  j 
solubility  between  150  and  1100  mg/L  with  soil 
having  an  organic  carbon  less  than  1.0%  can  b 
predicted  by:  log  K  =  log  foc~0.54  log  S  +  3.79 
where  S  =  the  solubility  of  the  adsorbate  (mg/L) 
The  VOC  partitions  in  low  organic  sediments 
such  as  sands  and  clays,  cannot  be  predicted  fron 
these  two  equations.  Their  actual  partitions  will  b 
much  higher  than  those  predicted  with  these  equa 
tions  because  the  partitions  are  largely  dictated  b; 
mineral  surface  characteristics  rather  than  organi 
content.  The  effect  of  solid  concentration  on  th 
VOC  partition  can  be  predicted  by:  log(K2/Kl), 
log(M2/Ml)  =  n,  where  K  =  the  partition  coeffi 
cient,  M  =  the  solids  concentration,  and  n  varie 
from  -0.2  to  -0.9.  That  is,  when  the  solid  concentra 
tion  increases  by  10  times,  the  apparent  K  valu 
decreases  by  a  factor  of  1.6  to  7.9.  (See  also  W9C 
10965)  (Rochester-PTT) 
W90- 10968 


BACKGROUND  CONCENTRATIONS  Ol 
METALS  AND  CYANIDE  IN  LOWER  MICH! 
GAN  SOILS. 

C-E  Environmental,  Inc.,  Farmington  Hill,  Ml 

K.  A.  Kesler-Arnold,  and  M.  O'Hearn. 

IN:   Proceedings  of  the  44th   Purdue   Industrie 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  33-47,  4  fig,  8  tab,  11  ref. 

Descriptors:  *Baseline  studies,  'Cyanide,  'Geo- 
chemistry, 'Heavy  metals,  'Michigan,  'Soil  con- 
tamination, Aluminum,  Calcium,  Chromium, 
Copper,  Glacial  drift,  Iron,  Lead,  Magnesium, 
Manganese,  Nickel,  Potassium,  Sodium,  Vanadi- 
um. 

To  provide  information  on  typical  concentrations 
of  several  metals  and  cyanide  in  lower  Michigan 
soils,  unconsolidated  geologic  materials  were  sam- 
pled during  numerous  environmental  contamina- 
tion assessment  studies.  The  results  can  be  used  to 
develop  preliminary  estimates  of  background  con- 
centrations based  on  general  soil  type  and  location 
within  the  state  of  Michigan.  Four  constituents,  Al, 
Ca,  Fe,  and  Mg,  were  found  at  the  highest  concen- 
trations in  all  soil  types,  with  average  concentra- 
tions ranging  from  3040  mg/kg  to  65,700  mgAg. 
In  general,  Ca  and  Mg  were  found  in  the  highest 
concentrations,  which  is  expected  because  lime- 
stone and  dolomite  are  the  most  common  bedrock 
types  in  Michigan.  Mn,  K,  and  Na  also  were  found 
at  relatively  high  average  concentrations  (241-2970 
mg/kg).  Of  the  remaining  18  inorganic  constitu- 
ents, with  average  concentrations  below  72  mgAg, 
many  are  of  concern  in  environmental  assessments. 
Ba  and  Zn  were  found  in  each  of  the  three  soil 
types  at  average  concentrations  ranging  from  28- 
71.1  mg/kg,  whereas  V,  Cu,  Ni,  Cr,  and  Pb  were 
found  at  the  next  highest  concentrations  (14-22 
mg/kg  for  clay,  7.1-19  mgAg  for  silt,  and  6.3-12 
mg/kg  for  sand).  The  remaining  11  parameters 
(As,  Co,  Sb,  Sn,  Tl,  Se,  Ag,  Cd,  Be,  Hg,  and 
cyanide)  were  found  at  the  lowest  average  concen- 
trations (<  8.5  mgAg  for  clay,  <  5.9  mgAg  for 
silt,  and  <  6.2  mg/kg  for  sand).  Most  of  the 
constituents  were  fairly  uniformly  distributed, 
whereas  Be,  Co,  Pb,  and  Na  showed  clear  differ- 
ences in  detection  frequencies  among  soil  types. 
Clear  differences  in  average  concentrations  were 
seen  between  the  Michigan,  Huron-Erie,  and  Sagi- 
naw glacial  lobes.  (See  also  W90- 10965)  (Roches- 
ter-PTT) 
W90-10969 


LEACHING  POTENTIAL  OF  TWO  INDUSTRI- 
AL SLUDGES:  AN  EVALUATION  OF  TOXICI- 
TY CHARACTERISTIC  LEACHING  POTEN- 
TIAL (TCLP)  TEST. 

Camp,  Dresser  and  McK.ee,  Boston,  MA. 

S.  Basu,  I.  W.  Wei,  and  P.  H.  King. 

IN:   Proceedings   of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  581-590,  15  fig,  2  tab,  12 

ref. 

Descriptors:  'Industrial  wastewater,  'Landfills, 
'Leachates,  'Pollutant  identification,  'Sludge  dis- 
posal, 'Water  pollution  sources,  Aluminum,  Ar- 
senic, Barium,  Cadmium,  Chromium,  Copper,  Hy- 
drogen ion  concentration,  Lead,  Nickel,  Selenium, 
Silver,  Toxicity  Characteristic  Leaching  Proce- 
dure, Wastewater  treatment,  Zinc. 

Proper  disposal  of  sludges  generated  from  the 
treatment  of  industrial  wastewater  has  been  a  diffi- 
cult problem.  Typically,  many  such  sludges  find 
their  way  into  a  landfill  system;  unless  proper  care 
is  taken,  every  landfill  is  a  potential  hazardous 
waste  site.  Research  was  conducted  on  the  effects 
of  variation  in  pH  and  agitation  period  on  a  typical 
toxicity  characteristic  loading  potential  (TCLP) 
test  on  sludges  prior  to  landfilling.  pH  values  of  3, 
4,  5,  and  6,  and  agitation  periods  of  1,  6,  an  18  hr 
were  tested.  Two  industrial  sludges  were  tested; 
sludge  A  originated  from  a  chemical  process  plant 
and  contains  organic  polymeric  compounds  in  its 
matrix;  sludge  B  is  from  the  wastewater  treatment 
plant  of  an  electronic  microchip  factory.  Leaching 
of  Al,  As,  Ba,  Cd,  Cr,  Cu,  Pb,  Ni,  Se,  Ag,  and  Zn 
was  examined.  A  wide  range  of  variables  can  po- 
tentially affect  the  release  of  metals  from  sludges. 
pH  affected  the  concentration  of  Al,  Cu,  Pb,  Ni, 
and  Zn  from  the  tested  sludges,  although  the 
metals  concentrations  were  well  within  permitted 
limits.  Leaching  data  on  the  other  metals  were  not 
considered  further  because  the  concentrations  of 


these  metals  was  very  small  in  the  sludges  studied. 
In  general,  the  amount  of  release  of  a  metal  is 
largely  a  function  of  the  content  of  that  metal  in 
the  sludge.  Because  of  the  effects  that  such  sludge 
properties  as  pH  can  have  on  leachability,  each 
sludge  should  be  tested  with  emphasis  on  those 
metals  known  to  exceed  predetermined  standards. 
A  standardized  procedure,  such  as  the  TCLP  in  its 
present  form,  does  not  provide  enough  information 
on  the  leaching  potential,  and  hence,  the  hazardous 
nature  of  a  sludge  in  a  particular  landfill.  (See  also 
W90- 10965)  (Rochester-PTT) 
W90- 11027 


CHARACTERIZATION  AND  EXTRACTION  OF 
METALS  FROM  WASTE  RESIDUES. 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  and  Con- 
struction Engineering. 

A.  D.  Levine,  M.  E.  Bain,  and  K.  D.  Bienlien. 
IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  591-602,  5  fig,  12  tab,  10 
ref. 

Descriptors:  'Ash,  'Refuse-derived  fuel,  'Water 
pollution  sources,  Acid  digestion,  Air  pollution 
sources,  Bottom  ash,  Co-combustion,  Comparison 
studies,  Fly  ash,  Heavy  metals,  Municipal  wastes, 
Performance  evaluation,  Pollutant  identification, 
Powerplants,  Toxicity  Characteristic  Leaching 
Procedure. 

Refuse-derived  fuel  (RDF)  is  produced  from  mu- 
nicipal solid  waste  (MSW)  and  often  is  used  as  a 
supplemental  fuel  in  power  plants.  Waste  residues 
from  co-combustion  processes  involving  RDF 
have  not  been  studied  as  extensively  as  coal  waste 
residues.  Methods  for  characterizing  waste  resi- 
dues produced  from  co-combustion  of  RDF  and 
coal  were  evaluated,  including  an  examination  of 
solid  phase  characteristics  and  various  extraction 
tests  in  terms  of  their  potential  for  solubilizing 
metals  from  solid  residues.  The  wastes  examined 
came  from  the  Ames,  Iowa  Municipal  Power  Plant 
ash  pond;  under  normal  operating  conditions,  RDF 
comprises  20%  of  the  fuel  and  the  remainder  is 
coal.  Scanning  electron  microscopy  and  three  ex- 
traction tests  were  employed.  The  two  standard 
tests  EP  TOX  and  TCLP,  released  very  low  levels 
of  metals.  Acid  digestion  resulted  in  higher  re- 
leases. The  major  elements  identified  in  waste  resi- 
dues produced  by  co-combustion  of  coal  and  RDF 
are  Al,  Ba,  Ca,  Fe,  Mg,  Mn,  Si,  and  S.  In  general, 
higher  concentrations  of  metals  are  released  from 
waste  residues  extracted  with  EP  TOX  than  the 
with  the  TCLP  test.  Acid  digestion  was  more 
effective  at  solubilizing  metals  from  residues  than 
standardized  extraction  procedures.  The  use  of  6 
M  HC1  released  higher  concentrations  of  Al,  Cu, 
Fe,  and  Ni  than  were  detected  in  EP  TOX  and 
TCLP  extracts.  Metals  distributions  in  fly  ash  and 
bottom  ash  differ.  Fly  ash  contains  higher  levels  of 
Al,  Ca,  Mg,  and  Zn,  whereas  bottom  ash  contains 
higher  levels  of  Ba,  Cu,  Pb,  and  Ni.  (See  also  W90- 
10965)  (Rochester-PTT) 
W90- 11028 


EXTENT  AND  TREND  OF  NITRATE  CON- 
TAMINATION IN  REGION  III:  THE  COASTAL 
PLAIN  AND  PIEDMONT  PROVINCE. 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Environ- 
mental Studies. 
M.  E.  Passmore. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-189427. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  600/8-89/013,  1988.  52p,  1  fig,  29 
tab,  51  ref,  append. 

Descriptors:  'Coastal  aquifers,  'Delaware, 
•Groundwater  pollution,  'Maryland,  'Nitrates, 
'Nonpoint  pollution  sources,  'Path  of  pollutants, 
•Pennsylvania,  'Virginia,  'Water  pollution 
sources,  'West  Virginia,  Aquifers,  Coastal  plains, 
Piedmont  Region. 

The  extent  and  trend  of  groundwater  contamina- 
tion was  studied  in  the  Coastal  Plain  and  Piedmont 
Provinces  of  EPA  Region  III,  which  includes  the 
states  of  Virginia,  Maryland,  Delaware,  Pennsylva- 


nia, and  West  Virginia.  The  Region  was  analyzed 
by  geologic  province  to  take  advantage  of  the 
similar  groundwater  conditions  and  common 
aquifers  in  each  province.  The  states  in  Region  III 
have  reported  groundwater  contamination  by  vola- 
tile and  synthetic  organics,  petroleum  products, 
metals,  arsenic,  brine,  fluorides  and  nitrates.  Ni- 
trates are  one  of  the  most  widespread  and  frequent- 
ly reported  groundwater  contaminants  in  the 
Region.  Nitrates  are  also  commonly  reported  in 
water  quality  analyses,  so  there  is  an  adequate 
body  of  historical  data  available  to  determine 
trends  in  nitrate  levels.  Other  contaminants,  par- 
ticularly synthetic  organic  chemicals,  pesticides, 
and  petroleum  products,  pose  an  increasing  threat 
to  groundwater  quality,  but  they  are  included  only 
in  the  more  recent  chemical  quality  samples.  The 
Columbia  aquifer  in  Delaware  and  on  the  Eastern 
Shore  of  Maryland,  water  table  aquifers  in  the 
Piedmont,  and  aquifers  in  carbonate  terrains  seem 
particularly  vulnerable  to  surface  contamination. 
An  analysis  of  groundwater  quality  data  shows 
increasing  trends  in  nitrate  concentrations  in  the 
Columbia  aquifer  in  Delaware  and  Maryland.  Sev- 
eral different  sources  and  types  of  data  could  be 
used  to  determine  regional  groundwater  quality 
trends.  Possible  sources  of  data  and  environmental 
indicators  other  than  those  used  in  this  study  in- 
clude: RCRA  facility  groundwater  monitoring 
data;  CERCLA  site  groundwater  monitoring  data; 
State  departments  of  public  health  well  records; 
Underground  storage  tank  inventory  and  monitor- 
ing data;  and,  fertilizer  and  leachable  pesticide  use. 
(Lantz-PTT) 
W90-11063 


FRACTIONATION    OF    MUTAGENS     FROM 
MUNICIPAL  SLUDGE  AND  WASTEWATER. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-11064 


FISCAL  YEAR  1988  MEASURABLE  ENVIRON- 
MENTAL RESULTS  INTTLVnVES  UNDER- 
GROUND STORAGE  TANK  IMPACTS  ON 
GROUND  WATER. 

Colorado  Univ.  at  Boulder. 

M.  Mason. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA.    22161,    PB89- 189708. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/9-89/023,  1988.  44p,  3  ref, 

15  append.  EPA  Contract  U-912980. 

Descriptors:  'Groundwater  pollution,  'Project 
planning,  'Underground  storage  tanks,  'Waste  dis- 
posal, 'Water  pollution  prevention,  'Water  pollu- 
tion sources,  'Water  quality,  Delaware,  Geohy- 
drology,  Groundwater  quality,  Mapping,  Mary- 
land, Pennsylvania,  Regulations. 

This  project  is  part  of  the  National  Network  for 
Environmental  Management  Studies  (NNEMS) 
under  the  auspices  of  the  Office  of  Cooperative 
Environmental  Management  of  the  US  EPA.  For 
FY  1988,  an  Underground  Storage  Tank  (VST) 
Measurable  Environmental  Results  Initiative 
(MERIT)  Project  was  undertaken  to  map  and 
evaluate  high  risk  USTs  (tanks  >  15  years  of  age) 
within  ten  counties  in  Delaware,  Pennsylvania,  and 
Maryland  identified  as  sensitive  groundwater 
areas.  Geohydrologic  setting  and  proximity  of  the 
facility  to  public  wells  were  used  to  measure  the 
potential  impact  of  USTs  on  sensitive  groundwater 
areas.  This  information  may  be  used  to  generate  a 
prioritized  list  of  USTs  for  states  to  use  in  monitor- 
ing and  compliance.  In  addition,  the  mapping  proc- 
ess was  evaluated  to  identify  problems  that  may 
limit,  and  procedures  that  may  expedite,  mapping 
UST  facilities  should  any  state  consider  a  similar 
project.  Mapping  was  time-consuming  with  most 
site  information  being  obtained  by  telephoning  the 
tank  contact  person.  Also,  road  maps  were  found 
to  be  essential  in  locating  and  mapping  UST  facili- 
ties. With  the  estimated  number  of  USTs  in  Region 
III  to  be  250,000,  the  need  for  regulating  USTs 
becomes  very  apparent,  especially  in  sensitive 
groundwater  and  urban  areas.  The  maps  addition- 
ally illustrated  the  large  number  of  UST  sites  com- 
pared to  the  number  of  CERCLA  and  RCRA 
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sites,  thus  regulating  USTs  is  a  much  larger  under- 
taking. Because  of  this,  however,  their  importance 
is  magnified  and  their  impact  could  be  greater.  It 
is,  therefore,  necessary  to  continue  to  collect  data, 
keep  information  as  current  as  possible,  use  new 
technology  (such  as  GIS),  and  make  information 
available  to  UST  owners/operators  in  order  to 
achieve  the  'best'  regulators  possible  that  would 
benefit  the  environment  as  well  as  meet  the  needs 
of  the  tank  owners.  (Lantz-PTT) 
W90-11068 


FIELD  EVALUATION  OF  THE  QUALITY  OF 
EFFLUENT  FROM  CONFINED  DREDGED 
MATERIAL  DISPOSAL  AREAS:  SUPPLEMEN- 
TAL STUDY-HOUSTON  SHIP  CHANNEL. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
E.  L.  Thackston,  and  M.  R.  Palermo. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  ADA  223057. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  D-90-9,  May  1990.  Final  Report. 
46p,  14  fig,  7  tab,  17  ref,  2  append. 

Descriptors:  *Data  interpretation,  'Dredging, 
•Houston  Ship  Channel,  *Path  of  pollutants, 
•Water  quality,  Field  tests,  Laboratory  methods, 
Settling,  Suspended  solids. 

Intended  to  supplement  several  previous  studies, 
this  report  describes  the  results  of  a  field  evalua- 
tion of  the  method  for  predicting  containment  area 
effluent  quality  for  a  dredging  project  on  the 
Houston  Chip  Channel.  Any  method  for  the  pre- 
diction of  the  quality  of  effluent  from  confined 
dredged  material  disposal  areas  must  account  for 
both  the  dissolved  concentration  of  contaminants 
and  the  solid  contaminant  fraction  associated  by 
adsorption  or  ion  exchange  with  the  total  suspend- 
ed solids  (TSS)  released.  A  modified  elutriate  test 
procedure  recently  developed  for  this  purpose  was 
used  in  making  the  laboratory  prediction  of  efflu- 
ent quality  for  this  study.  This  test  simulates  the 
geochemical  changes  occurring  in  the  disposal  area 
during  active  disposal  operations.  The  same  test 
determines  dissolved  concentrations  of  contami- 
nants in  mg/L  and  particle-associated  contaminant 
fractions  of  the  suspended  solids  in  mg/kg  of  sus- 
pended solids  under  quiescent  settling  conditions. 
Refinements  and  extensions  of  column  settling  test 
procedures  were  also  used  to  predict  the  concen- 
tration of  suspended  solids  in  the  effluent  for  the 
given  operational  conditions  at  the  Houston  field 
site  (i.e.,  ponded  area  and  depth,  inflow  rate,  and 
hydraulic  efficiency).  Using  results  from  both  the 
modified  elutriate  test  and  the  column  settling  test, 
a  prediction  of  the  total  concentration  of  contami- 
nants in  the  effluent  was  made.  Mean  ratios  of 
laboratory  predicted  to  measured  field  concentra- 
tions were  near  1.0  using  this  method.  Although 
some  predictions  were  not  exact  and  some  ratios 
were  quite  different  from  1.0,  some  instances  are 
due  to  the  particular  local  circumstances  of  this 
study,  and  others  are  based  on  extremely  small 
concentrations  and,  therefore,  perhaps  imprecise 
analyses.  In  these  later  cases,  concentrations  of 
contaminants  discharged  are  so  small  they  are  neg- 
ligible in  most  cases.  (Lantz-PTT) 
W90-11073 


BIODEGRADATION  AND  SORPTION  OF  OR- 
GANIC SOLVENTS  AND  HYDROCARBON 
FUEL  CONSTITUENTS  IN  SUBSURFACE  EN- 
VIRONMENTS. 

Robert   S.    Kerr   Environmental   Research    Lab., 

Ada,  OK. 

J.  T.  Wilson,  J.  M.  Henson,  M.  D.  Piwoni,  B.  H. 

Wilson,  and  P.  Banerjee. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  AD-A203  753. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Final   Report   No.   ESL-TR-87-52,   March    1988. 

61p,  12  fig,  16  tab,  55  ref. 

Descriptors:  'Biodegradation,  'Fate  of  pollutants, 
•Groundwater  pollution,  'Hydrocarbons,  'Organ- 
ic solvents,  'Path  of  pollutants,  'Soil  contamina- 
tion, 'Sorption,  'Water  pollution  treatment,  Ben- 
zenes, Chlorinated  hydrocarbons,  In  situ  treatment, 
Microbial  degradation,  Trichloroethylene. 


Soil  microbial  communities  growing  on  light  ali- 
phatic hydrocarbons  have  been  found  to  be  capa- 
ble of  co-metabolically  degrading  trichloroethy- 
lene (TCE)  and  related  compounds  normally  recal- 
citrant to  biodegradation  in  aerobic  subsurface  en- 
vironments. This  microbial  process  has  high  poten- 
tial as  a  basis  for  methodologies  for  removal  of 
chlorinated  hydrocarbon  solvents  from  polluted 
groundwater,  both  in  situ  and  in  surface-based 
systems.  Studies  employing  laboratory-scale  fixed 
film  bioreactors  further  illustrated  the  potential 
utility  of  the  process  in  surface  treatment  systems 
and  provided  information  needed  for  pilot-scale 
evaluation  of  such  systems.  The  possibility  that 
light  aromatic  hydrocarbons  might  have  a  biologi- 
cal fate  in  anaerobic  subsurface  environments  was 
also  investigated.  Benzene  and  several  of  its  alkyl 
derivatives,  all  of  which  have  been  considered  to 
be  recalcitrant  to  biodegradation  under  anaerobic 
conditions,  were  observed  to  undergo  relatively 
rapid  and  extensive  biodegradation  in  anoxic  aqui- 
fer materials.  The  anaerobic  biodegradation  of 
these  relatively  water  soluble  aromatic  constituents 
of  distilled  petroleum  products  has  significant  im- 
plications for  the  development  of  optimal  strategies 
for  remediation  of  groundwater  contaminated  by 
hydrocarbon  fuels.  Sorption  data  were  developed 
for  seven  organic  compounds  of  moderate  hydro- 
phobicity  on  subsurface  solids  obtained  from  vari- 
ous depths  and  containing  varying  quantities  of 
native  organic  carbon.  For  low-carbon  aquifer  ma- 
terials containing  <  0.2%  native  organic  carbon, 
the  sorbent  compounds  appeared  to  be  sorbed  to  a 
greater  extent  than  could  be  explained  by  hydro- 
phobic partitioning  to  the  solid  phase  carbon.  Al- 
though interactions  of  the  organic  compounds  with 
mineral  surfaces  of  the  aquifer  solids  were  prob- 
ably involved,  no  significant  correlations  could  be 
discerned  between  sorption  and  those  properties  of 
the  sorbents  that  were  characteristic  of  their  min- 
eral components,  such  as  clay  content  and  surface 
area.  (Lantz-PTT) 
W90- 11079 


MODEL  TO  DETERMINE  THE  LIKELIHOOD 
OF  SEDIMENT  CONTAMINATION  IN  FRESH- 
WATER SYSTEMS:  A  'CONCERN  RANKING* 
APPROACH  TO  PRIORITIZING  FIELD  IDEN- 
TIFICATION OF  SYNTHETIC  ORGANIC 
CHEMICALS. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 
J.  Lipton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-190193. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  600/9-89-042,  November  30, 
1988.  50p,  4  fig,  5  tab,  41  ref,  append. 

Descriptors:  'Computer  programs,  'Model  studies, 
•Path  of  pollutants,  'Priority  pollutants,  'Sedi- 
ment contamination,  'Structure-activity  relation- 
ships, 'Synthetic  organic  compounds,  'Waste  dis- 
posal, Biodegradation,  Case  studies,  Dredging 
wastes,  Field  tests,  Henrys  Law,  Industrial  wastes, 
Municipal  wastes,  Octanol-water  partition  coeffi- 
cient, Organic  compounds. 

The  Sediment  Screening  Model  (SSM)  is  a  com- 
puter model  developed  by  the  EPA  which  uses 
basic  fundamental  properties  of  chemicals-the  oc- 
tanol-water partition  coefficient,  Henry's  Law 
Constant,  and  the  biodegradation  half-life~to  gen- 
erate 'concern  rankings'.  These  concern  rankings 
indicate  the  relative  likelihood  that  a  given  com- 
pound, if  discharged  into  a  freshwater  system,  will 
accumulate  in  bottom  sediments.  The  goal  of  the 
model  is  to  enable  predictions  of  which  com- 
pounds-out of  the  often  complex  matrix  of  pollut- 
ants discharged  into  aquatic  systems-are  most 
likely  to  accumulate  in  sediments.  Such  predictions 
would  greatly  facilitate  (and  reduce  the  cost)  of 
laboratory  identification  by  allowing  sites  to  be 
pre-screened  prior  to  analytical  testing.  Moreover, 
they  would  assist  managers  in  making  first-order 
approximations  of  the  relative  toxicity  of  differ- 
ence sites  in  order  to  prioritize  dredging/clean-up 
projects.  Other  possible  uses  of  the  screening 
model  include:  evaluation  of  National  Pollutant 
Discharge  Elimination  System  (NPDES)  permits; 
Evaluation  of  the  potential  cumulative  impacts  of 
issuing  several  NPDES  permits  on  a  single  water 


body;  Evaluation  of  several  alternative  sites  being 
investigated  for  borrow  material  (dredged  material 
which  is  placed  on  beaches  to  reduce  impacts  of 
erosion);  Comparison  of  predicted  impacts  to  sedi- 
ment from  the  discharge  of  different  pollutants 
(e.g.  is  one  pesticide  more  likely  to  accumulate 
than  another).  A  simple  case  study  of  a  hypotheti- 
cal watershed  containing  a  single  pollutant  source- 
a  municipal  wastewater  treatment  plant-is  present- 
ed to  demonstrate  application  of  the  model.  The 
results  of  the  case  study  demonstrate  that  a  number 
of  compounds  have  a  high  likelihood  of  accumulat- 
ing in  sediments,  including  polychlorinated  biphen- 
yls,  pesticides  and  plasticizers.  The  SSM  program 
code  (IBM/BASICA)  is  listed  in  the  appendix. 
(Author's  abstract) 
W90-11083 


MULTI-MEDIA  MICROBIOLOGICAL  RISK 
ASSESSMENT  METHODOLOGY  FOR  MUNIG 
IPAL  WASTEWATER  SLUDGES. 

Environmental  Protection  Agency,  Cincinnati, 
OH. 

L.  Fradkin,  N.  E.  Kowal,  and  P.  V.  Scarpino. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials  Control  Research  Inst.,  Silver  Spring 
Maryland.  1987.  p  25-29.  3  fig,  2  tab,  6  ref. 

Descriptors:  'Computer  models,  'Microbiologica! 
studies,  'Municipal  wastewater,  'Path  of  pollut 
ants,  'Pathogens,  'Risk  assessment,  'Sludge  dis- 
posal,  'Sludge  management,  'Sludge  utilization 
Bacteria,  Environmental  Protection  Agency 
Groundwater  pollution,  Helminths,  Land  applica 
tion,  Population  exposure,  Protozoa,  Public  health 
Regulations,  Sludge  drying,  Viruses. 

A  significant  proportion  of  the  bacteria,  viruses 
protozoa  and  eggs  of  parasitic  worms  ii 
wastewater  become  concentrated  in  sludge  during 
wastewater  treatment.  In  order  to  reduce  the  risl 
of  municipal  sludge  to  acceptable  levels,  the  Envi 
ronmental  Protection  Agency  has  undertaken  •< 
regulatory  program  based  on  risk  assessment  anc 
risk  management.  A  total  of  eight  sludge  utilizatioi 
pathways  (including  the  use  of  dewatered  sludg< 
for  commercial  applications,  for  residential  pur 
poses,  and  for  commercial  applications)  are  includ 
ed  in  a  model  for  future  development  of  pathogei 
criteria  for  land  application  and  distribution  anc 
marketing  of  municipal  sludges.  The  exposure  t< 
sludge  pathogens  was  determined  in  five  types  o 
human  exposures,  including  an  onsite  person,  foot 
consumers,  a  groundwater  drinker,  an  offsite  pone 
swimmer  and  an  offsite  pond  drinker.  Each  expo 
sure  level  was  accumulated  over  a  twenty-foui 
hour  period.  The  computer  model  aided  sludgi 
management  decisions  by  comparing  the  relativi 
risks  of  alternatives  as  sludge  is  applied  to  croplant 
and  grazed  pasture  as  a  fertilizer,  and  used  as  a  soi 
conditioner.  After  extensive  development  and  eval 
uation,  this  computer  model  will  be  useful  fo: 
exploring  relative  health  risks  associated  with  i 
variety  of  user-defined  sludge  treatment  and  appli 
cation  scenarios,  and  could  eventually  provide  i 
basis  for  reevaluation  of  the  existing  regulator; 
approaches.  (See  also  W90-11091)  (Brunone-PTT 
W90- 11097 


AIR  EMISSIONS  FROM  THERMAL  PROCESS 
ING  OF  WASTEWATER  SLUDGES,  CONFLICT 
IN  PRIORITIES. 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA 
W.  R.  Niessen. 

IN:  Municipal  Sewage  Treatment  Plant  Sludgi 
Management.  Proceedings  of  the  National  Confer 
ence  held  May  27-29,  1989,  Boston,  Massachusetts 
Sludge  Management  Series  No.  17.  Hazardous  Ma 
terials  Control  Research  Inst.,  Silver  Spring 
Maryland,  May  1987.  p  159-163.  2  fig,  4  ref. 

Descriptors:  'Air  pollution  sources,  'Incineration 
•Municipal  wastes,  *Sludge  disposal,  *Sludge  man 
agement,  *Wastewater  treatment,  Air  pollution 
Emission  control,  Fluidized  bed  process,  Heav; 
metals,  Mathematical  models,  Temperature,  Toxic 
ity. 
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In  sewage  sludge  incineration,  pollution  may  result 
from  heavy  metals  and  toxic  organic  compounds. 
Air  emissions  from  municipal  sludge  incinerators 
of  compounds  containing  toxic  elements  involves 
the  simultaneous  occurrence  of  several  factors:  the 
element  exists  at  significant  concentrations  in  the 
sludge;  the  toxic  elements  are  either  elutriated  or 
entrained  from  the  bed,  or  vaporized  from  the 
burning  mass;  the  particulate  and/or  vapor  con- 
taining the  toxic  element  escapes  causal  removal. 
To  provide  perspective  on  the  emission  rate  of 
organic  compounds  in  incineration  systems,  a 
mathematical  model  of  a  fluid  bed  incinerator  was 
developed.  The  model  produces  a  set  of  equations 
defining  the  oxygen  concentration  and  temperature 
history  experienced  by  the  combustible  pollutants. 
The  fluid  bed  model  can  be  used  to  estimate  the 
survival  of  organic  pollutants.  The  results  of  the 
model  illustrate  the  conflict  between  the  desire  to 
achieve  substantial  burnout  of  the  toxic  organic 
compounds  found  in  sewage  sludge  when  the  high 
temperatures  required  greatly  enhance  the  emis- 
sions of  heavy  metals.  Resolution  of  the  conflict  by 
increasing  the  temperature,  accepting  the  higher 
metals  emissions  but  with  the  intent  of  compensat- 
ing with  enhanced  air  pollution  control  efficiency 
is  not  without  risk.  The  condensation  scrubber, 
involving  the  growth  of  fine  particles  by  condensa- 
tion or  water  vapor  on  to  the  submicron  nuclei 
may  be  a  way  to  effect  removal  of  finely  dispersed 
fumes  of  metal  compounds.  (See  also  W90- 11091) 
(Brunone-PTT) 
W90-11121 


DELIVERY  OF  SEDIMENT  AND  POLLUT- 
ANTS FROM  NONPOINT  SOURCES:  A 
WATER  QUALITY  PERSPECTIVE. 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

V.  Novotny,  and  G.  Chesters. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  44,  No.  6,  p  568-576,  November/December 

1989.  8  fig,  3  tab. 

Descriptors:  'Nonpoint  pollution  sources,  'Path  of 
pollutants,  'Sediment  transport,  *Water  pollution 
control,  *Water  pollution  sources,  Enrichment, 
Sediment  load,  Soil  erosion,  Stochastic  hydrology, 
Stochastic  process,  Water  quality. 

Solutions  to  the  problem  of  delivery  of  pollutants 
from  nonpoint  pollution  sources  and  their  enrich- 
ment during  the  conveyance  of  sediment  are  cru- 
cial if  water  quality  improvement  objectives  are  to 
be  considered  in  nonpoint  pollution  abatement  pro- 
grams. Without  knowledge  of  delivery  mecha- 
nisms, abatement  measures  would  be  based  on  soil 
losses  (source  strength)  rather  than  on  a  water 
quality  impact.  At  this  time,  the  sediment  delivery 
process  and  its  components  are  known  only  quali- 
tatively. Breaking  down  the  process  into  its  com- 
ponents and  developing  quantitative  models  for 
each  component  are  the  most  feasible.  The  deliv- 
ery process  and  the  values  of  parameters  to  which 
the  magnitude  of  delivery  ratios  are  related  repre- 
sent a  hydrologic  stochastic  process  that  should  be 
treated  as  such.  In  addition,  the  development  of 
spatially  distributed  or  sequentially  lumped  ap- 
proaches to  the  description  of  the  delivery  process 
are  important  because  it  appears  that  large  scale, 
lumped  approaches  are  inadequate.  The  relation- 
ship between  delivery  ratio,  pollutant  distribution 
in  soil  and  sediment,  and  enrichment  ratio  should 
be  established  for  estimates  of  pollutant  loads  from 
nonpoint  sources.  Developing  a  relationship  be- 
tween pollutant  content  of  soil  and  runoff  charac- 
teristics using  adsorption  isotherm  concepts  could 
provide  a  means  of  better  understanding  the  en- 
richment quality  aspects  of  the  pollutant  delivery 
process.  (Korn-PTT) 
W90-11151 


RELATIVE  SOURCE  CONTRIBUTIONS  OF 
SEDIMENT  IN  A  SURFACE  COAL  MINED 
BASIN  OF  MARYLAND. 

National  Oceanic  and  Atmospheric   Administra- 
tion, Rockville,  MD. 
F.  D.  Arnold,  and  J.  S.  Angle. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  44,  No.  6,  p  609-612,  November/December 
1989.  1  tab,  20  ref. 


Descriptors:  *Coal  mines,  *Coal  mining  effects, 
'Maryland,  'Sediment  discharge,  'Water  pollution 
sources,  Coal  mining,  Coal  wastes,  Erosion,  Mine 
drainage,  Nonpoint  pollution  sources,  Sediment 
load,  Soil  conservation,  Strip  mine  wastes,  Water 
quality  management,  Watershed  protection. 

Water  quality  problems  associated  with  surface 
mining  of  coal  are  part  of  larger  water  quality 
management  problems  in  western  Maryland.  Sedi- 
ment originates  from  both  point  and  nonpoint 
sources,  including  significant  contributions  from 
abandoned  or  pre-law  surface  mined  areas.  A 
methodology  was  developed  to  estimate  the  sedi- 
ment contributions  of  surface  coal  mining  for  a 
basin  in  western  Maryland.  The  methodology 
makes  it  possible  to  estimate  the  relative  sediment 
contributions  from  abandoned  surface  mines  and 
current  regulations  for  surface  mining  and  reclama- 
tion operations  in  comparison  to  other  point  and 
nonpoint  sources  in  the  region.  Given  the  uncer- 
tainties in  characterizing  abandoned  mine  land  con- 
tributions, scenarios  of  low,  medium,  and  high 
loads  were  calculated  using  various  rainfall  condi- 
tions. Surface  mining  was  a  significant  contributor 
of  sediment  relative  to  other  point  and  nonpoint 
sources  under  all  scenarios.  During  a  low-rainfall 
year,  surface  mining  of  coal  was  projected  to  con- 
tribute 14%  of  the  riverine  sediment  load.  This 
value  could  reach  42%  under  high-rainfall  condi- 
tions. To  effectively  protect  local  water  resources, 
soil  erosion  control  activities  in  western  Maryland 
will  need  to  coordinate  reclamation  activities  for 
current  and  abandoned  sites  with  traditional  agri- 
cultural and  forestry  soil  conservation  measures. 
(Author's  abstract) 
W90-11154 


FLY  ASH  ERODIBILJTY. 

Agricultural  Research  Service,  Kimberly,  ID.  Soil 

and  Water  Management  Research  Unit. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-11155 


INVOLVEMENT  OF  FUNGI  AND  BACTERIA 
IN  ENHANCED  AND  NONENHANCED  BIO- 
DEGRADATION  OF  CARBENDAZIM  AND 
OTHER  BENZIMIDAZOLE  COMPOUNDS  IN 
SOIL. 

Hebrew  Univ.   of  Jerusalem,   Rehovoth  (Israel). 
Faculty  of  Agriculture. 
O.  Yarden,  R.  Salomon,  J.  Katan,  and  N. 
Aharonson. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
36,  No.  1,  p  15-23,  January  1990.  10  fig,  1  tab,  24 
ref. 

Descriptors:  'Biodegradation,  'Fate  of  pollutants, 
•Fungicides,  'Pesticides,  'Soil  bacteria,  Benzimid- 
azole  compounds,  Comparison  studies,  Enzymes, 
Metabolites,  Soil  contamination,  Soil  fungi,  Soil 
organisms. 

The  relationship  between  chemical  structure  and 
the  enhancement  of  microbial  degradation  of  three 
benzimidazole  compounds  in  soil  was  determined. 
Preapplication  of  methyl  benzimidazole-2-ylcarba- 
mate  (carbendazim  or  MBC),  2-aminobenzimida- 
zole  (2AB),  and  benzimidazole  enhanced  their  deg- 
radation upon  repeated  application  (self-enhanced 
degradation).  MBC  and  2AB  cross-enhanced  the 
degradation  of  each  other,  whereas  benzimidazole 
did  not  enhance  the  degradation  of  MBC.  Thiaben- 
dazole (TBZ)  did  not  enhance  its  own  degradation 
or  cross-enhance  the  degradation  of  MBC.  No 
increase  in  the  number  of  MBC-degrading  fungi  or 
in  the  capacity  of  soilborne  fungi  to  degrade  MBC 
was  detected  in  soil  exhibiting  enhanced  MBC 
degradation  (MBC-history).  A  sharp  increase  in 
esterolytic  activity  in  the  microsomal  fraction  of 
Alternaria  alternata  capable  of  degrading  MBC  in 
culture  was  induced  by  the  presence  of  MBC  in 
the  growth  medium.  2AB  was  the  main  metabolite 
of  MBC  that  accumulated  in  A.  alternata  cultures 
and  in  cell-free  preparations.  MBC  was  degraded 
much  faster  by  mixed  bacterial  cultures  that  origi- 
nated from  MBC-history  soil  than  in  cultures  from 
soil  not  previously  exposed  to  MBC.  Fluctuations 
in  the  MBC  degrading  capacity  of  mixed  bacterial 
cultures  occurred  during  repeated  subculturing  of 
the  mixed  culture.  Inoculation  of  unexposed  soil 


with  mixed  bacterial  cultures  resulted  in  enhanced 
MBC  degradation,  whereas  inoculation  with  A. 
alternata  did  not  enhance  MBC  degradation.  It  is 
suggested  that  while  fungi  contribute  to  MBC  dis- 
sipation in  soil,  bacteria  have  a  greater  role  in 
enhanced  biodegradation  of  MBC  in  soil.  (Author's 
abstract) 
W90-11156 


ANNUAL  VARIATION  AND  IDENTIFICATION 
OF  VIBRIOS  CULTIVATED  AT  37  C  IN 
URBAN  WASTEWATER  DISCHARGED  IN 
TOULON  HARBOR  (MEDITERRANEAN, 
FRANCE)  (VARIATIONS  ANNUELLES  ET 
IDENTIFICATION  DES  VIBRIONS  CULTI- 
VANT  A  37  C  DANS  UN  EFFLUENT  URBAIN, 
DANS  DES  MOULES  ET  DANS  L'EAU  DE 
MER  EN  RADE  DE  TOULON  (MEDITER- 
RANEE,  FRANCE)). 

Fondation  Oceanographique  Ricard,  Six-Fours-la- 
Plage  (France). 

Y.  P.  Martin,  and  J.-L.  Bonnefont. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
36,  No.  1,  p  47-52,  January  1990.  3  fig,  5  tab,  28  ref. 
English  summary. 

Descriptors:  'France,  'Municipal  wastewater, 
♦Path  of  pollutants,  'Toulon  Harbor,  'Vibrio, 
•Wastewater  disposal,  'Water  pollution  sources, 
Mediterranean  Sea,  Mussels,  Public  health,  Season- 
al variation,  Shellfish  contamination,  Wastewater 
pollution. 

Annual  variations  of  vibrios  able  to  proliferate  at 
37  C  have  been  studied  in  various  conditions:  in 
urban  wastewater  discharged  in  the  Toulon 
Harbor,  in  mussels  subjected  or  not  to  those  dis- 
charges, and  in  seawater  far  from  the  wastewater 
effluent  (for  reference).  Mean  concentration  values 
were  similar  in  the  effluent  and  seawater  samples, 
on  the  order  of  500  bacteria/100  ml,  and  400 
bacteria/ml  in  ground  mussels,  with  concentrations 
showing  great  variability.  In  all  cases,  seasonal 
abundance  fluctuations  occurred,  with  a  minimum 
in  winter.  A  total  of  214  vibrio  strains  were  ana- 
lyzed and  identified.  The  effluent  population  was 
the  most  diversified,  including  several  species  of 
public  health  interest  such  as  Vibrio  fluvialis 
(29.3%),  V.  cholerae  (non  01)(13.4%),  and  V. 
metschnikovii  (11.0%),  as  well  as  other  species 
more  typically  marine,  notably  V.  alginolyticus 
(11.0%).  In  seawater,  V.  alginolyticus  was  heavily 
represented  (48.6%),  but  other  representatives  of 
this  genus  were  also  present,  such  as  V.  harveyi, 
V.  campbelli,  or  V.  fishcheri;  no  strain  of  V. 
metschnikovii  was  isolated.  The  specific  composi- 
tion of  the  population  associated  with  mussels  was 
similar  to  that  found  in  seawater.  (Author's  ab- 
stract) 
W90-11157 


STRONTIUM-90  IN  CANADA  GOOSE  EGG- 
SHELLS AND  REED  CANARY  GRASS  FROM 
THE  COLUMBIA  RIVER,  WASHINGTON. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
W.  H.  Rickard,  and  K.  R.  Price. 
Environmental      Monitoring      and      Assessment 
EMASDH,  Vol.  14,  No.  1,  p  71-76,  January  1990. 
2  fig,  3  tab,  6  ref. 

Descriptors:  'Canary  grass,  'Nuclear  reactors, 
'Path  of  pollutants,  'Strontium  radioisotopes, 
•Water  birds,  'Water  pollution  sources,  Columbia 
River,  Goose  eggshells,  Hanford  Site,  Seepage, 
Washington. 

Strontium-90  (Sr-90)  released  to  the  ground  near 
the  N  Reactor  at  the  U.S.  Department  of  Energy's 
Hanford  Site  enters  the  Columbia  River  through 
shoreline  seeps.  The  Sr-90  is  then  potentially  avail- 
able for  uptake  by  plants  and  animals.  The  life 
history  and  foraging  behavior  of  nesting  Canada 
geese  is  such  that  the  female  geese  could  ingest  Sr- 
90  while  foraging  on  shoreline  plants.  Radiochemi- 
cal analyses  showed  that  those  goose  eggshells 
taken  from  an  island  downstream  from  the  N  Re- 
actor contained  more  Sr-90  than  did  eggshells  col- 
lected from  more  distant  downstream  islands.  Reed 
canary  grass  samples  taken  from  shoreline  areas 
immediately  downstream  from  the  N  Reactor  con- 
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tained  higher  concentrations  of  Sr-90  than  did  sam- 
ples from  other  downstream  areas.  Concentrations 
of  Sr-90  in  reed  canary  grass  generally  decreased 
with  increasing  distance  either  upstream  or  down- 
stream from  the  N  Reactor.  While  not  all  samples 
contained  enhanced  levels  of  Sr-90,  a  relationship 
between  the  releases  of  Sr-90  to  the  Columbia 
River  and  increased  Sr-90  levels  in  some  of  the 
environmental  samples  analyzed  was  suggested. 
(Author's  abstract) 
W90-11166 


UPTAKE  OF  METAL  IONS  IN  MOSS  FROM 
ARTIFICIAL  PRECIPITATION. 

Trondheim  Univ.  (Norway).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-11167 


SORPTION  OF  POLYCHLORINATED  BI- 
PHENYLS  ON  MARINE  SEDIMENTS:  I.  THE 
ROLE  OF  THE  ORGANIC  CARBON  CON- 
TENT. 

Alfred-Wegener-Inst.    fuer    Polarforschung,    Bre- 

merhaven  (Germany,  F.R.). 

R.  Lara,  and  W.  Ernst. 

Environmental  Technology  ETLEDB,   Vol.    11, 

No.  1,  p  83-92,  January  1990.  8  fig,  5  tab,  19  ref. 

Descriptors:  'Marine  sediments,  'Organic  com- 
pounds, *Path  of  pollutants,  *Polychlorinated  bi- 
phenyls,  'Sorption,  Hydrophobicity,  Mathematical 
models,  Partition  coefficients,  Regression  analysis, 
Sediments. 

The  partition  of  organic  chemicals  between  water 
and  particulates  is  one  of  the  key  processes  deter- 
mining the  distribution  of  pollutants  in  the  environ- 
ment. The  sediment-water  partition  coefficients  of 
18  polychlorinated  biphenyl  (PCB)  congeners 
were  determined  for  three  marine  sediment  sam- 
ples. The  partition  coefficients  increased  with  the 
hydrophobicity  of  the  PCBs  and  with  the  organic 
carbon  content  of  the  sediments.  High  correlations 
were  obtained  by  multiple  regression  analysis  with 
different  models  using  the  partition  coefficients  and 
the  solubilities,  octanol-water  partition  coefficients, 
total  molecular  surface  areas  and  molecular  con- 
nectivity indices  of  the  PCBs  and  the  organic 
carbon  content  of  the  sediments.  (See  also  W90- 
11171)  (Author's  abstract) 
W90-11170 


SORPTION  OF  POLYCHLORINATED  BI- 
PHENYLS  ON  MARINE  SEDIMENTS:  II. 
EFFECT  OF  REMOVAL  OF  SEDIMENT  OR- 
GANIC MATTER. 

Alfred-Wegener-Inst.    fuer    Polarforschung,    Bre- 

merhaven  (Germany,  F.R.). 

R.  Lara,  and  W.  Ernst. 

Environmental   Technology   ETLEDB,   Vol.    11, 

No.  1,  p  93-97,  January  1990.  4  fig,  1  tab,  9  ref. 

Descriptors:  'Marine  sediments,  'Organic  com- 
pounds, 'Organic  matter,  'Path  of  pollutants, 
'Polychlorinated  biphenyls,  'Sorption,  Clays, 
Comparison  studies,  Hydrophobicity,  Mathemati- 
cal models,  Partition  coefficients,  Regression  anal- 
ysis, Sediments,  Silt. 

It  is  generally  accepted  that  the  particulate  organic 
matter  present  in  sediments  is  the  main  substrate 
for  the  partition  of  organic  chemicals.  The  sedi- 
ment-water partition  coefficients  of  18  polychlori- 
nated biphenyl  (PCB)  congeners  were  determined 
for  marine  sediments  whose  organic  matter  had 
been  oxidatively  removed.  The  results  were  com- 
pared with  those  previously  determined  for  the 
same  but  untreated  sediments.  The  removal  of 
organic  matter  resulted  in  a  decrease  of  the  parti- 
tion coefficients,  more  marked  for  those  congeners 
with  a  relatively  lower  degree  of  chlorination.  The 
sorption  of  PCBs  on  the  mineral  particles  whose 
organic  matter  has  been  removed  becomes  increas- 
ingly significant  as  the  hydrophobicity  of  the  PCBs 
and  the  percentage  of  silt-clay  fraction  of  the  sedi- 
ments increase.  (See  also  W90-11170)  (Author's 
abstract) 
W90-11171 


MERCURY  SULPHIDE  (HGS)  CRYSTALS  IN 

THE  CELL  WALLS  OF  THE  AQUATIC  BRYO- 

PHYTES,    JUNGERMANNIA    VULCANICOLA 

STEPH.    AND    SCAPANIA    UNDULATA    (L.) 

DUM. 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

K.  Satake,  K.  Shibata,  and  Y.  Bando. 

Aquatic  Botany  AQBODS,  Vol.  36,  No.  4,  p  325- 

341,  April  1990.  10  fig,  2  tab,  31  ref. 

Descriptors:  'Bioaccumulation,  'Bryophytes, 
•Jungermannia,  'Liverworts,  'Mercury,  'Path  of 
pollutants,  'Scapania,  Acid  streams,  Electron  mi- 
croscopy, Fluorescence  spectrometry,  Spectrome- 
try, Water  pollution. 

The  chemical  and  physical  forms  of  mercury  com- 
pounds accumulated  in  the  cell  wall  of  the  liver- 
wort, Jungermannia  vulcanicola  Steph.  and  Sca- 
pania undulata  (L.)  Dum.  in  an  acid  (pH  4.2-4.7) 
stream,  Kashiranashigawa  Japan  were  studied  em- 
ploying high-resolution  electron  microscopy  with 
X-ray  microanalysis.  The  accumulation  rates  of 
mercury  in  both  liverworts  were  studied  in  the 
stream  by  a  transplanting  technique  and  by  energy- 
dispersive  X-ray  fluorescence  spectrometry.  High- 
resolution  transmission  electron  microscopy  re- 
vealed the  distribution  of  single  crystalline  parti- 
cles with  a  diameter  of  5-15  nm  and  polycrystalline 
particles  with  a  diameter  of  10-200  nm  in  the  cell 
wall  of  J.  vulcanicola  and  S.  undulata.  Electron 
micro-diffraction  measurements  of  the  crystals 
showed  the  diffraction  pattern  of  mercury  sulfide 
(cubic  metacinnabar,  HgS,  black)  which  is  insolu- 
ble in  water  and  nontoxic  to  organisms.  The  accu- 
mulation rate  of  mercury  from  water  by  both 
liverworts,  obtained  by  transplanting  the  shoots 
from  the  midstream  and  downstream  site  to  an 
upstream  site  in  which  mercury  levels  were  about 
0.6  microgram/L  water,  was  about  300-1000  mi- 
crogram/g/month.  (Author's  abstract) 
W90-11175 


TRANSPORT  OF  HEAVY  METALS  DURING 
ANAEROBIC  DIGESTION  OF  WATER  HYA- 
CINTH. 

Universidad    Autonoma    Metropolitana,    Mexico 

City.  Dept.  de  Biotecnologia. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-11184 


NUTRITIVE  ELEMENTS  (N  AND  P),  HEAVY 
METAL  (ZN,  CU,  PB,  AND  HG)  AND  PLANT 
PRODUCTION  IN  A  FRESHWATER  TIDAL 
MARSH,  QUEBEC  CITY  (QUEBEC),  (ELE- 
MENTS NUTRITIFS  (N  ET  P),  METAUX 
LOURDS  (ZN,  CU,  PB  ET  HG)  ET  PRODUCTI- 
VITE  VEGETALE  DANS  UN  MARAIS  INTER- 
TIDAL  D'EAU  DOUCE,  QUEBEC  (QUEBEC)). 
H.  Gilbert. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  68, 
No.  4,  p  857-863,  April  1990.  2  fig,  6  tab,  19  ref. 
English  summary. 

Descriptors:  'Bioaccumulation,  'Heavy  metals, 
'Marsh  plants,  'Nitrogen,  'Path  of  pollutants, 
'Phosphorus,  'Productivity,  *St  Lawrence  River, 
•Tidal  marshes,  Arrowheads,  Biomass,  Bulrushes, 
Copper,  Fate  of  pollutants,  Lead,  Mercury,  Plant 
growth,  Wild  rice,  Zinc. 

The  N  and  P  content  in  the  sediment  of  the  interti- 
dal  freshwater  marsh  of  Quebec  City  (St.  Law- 
rence River)  was  analyzed  in  relation  with  the 
phytomass  on  the  site.  The  heavy  metals  (Zn,  Cu, 
Pb,  and  Hg)  content  in  plants  and  sediment  was 
also  measured  and  the  seasonal  and  comparative 
evolution  of  the  concentrations  was  studied  in  rela- 
tion with  the  biomass  and  productivity  of  vascular 
plants.  The  variations  in  N02-N03,  NH4  and  orth- 
ophosphate  in  tidal  water  between  the  flood  and 
the  ebb  were  studied.  The  mass  balance  of  NH4 
and  orthophosphate  in  tidal  water  is  positive 
toward  the  marsh,  but  the  5.5  kg/ha  NH4  and  5.4 
kg/ha  P04  that  are  trapped  on  the  marsh  are 
considered  low  compared  with  the  sediment  con- 
tribution. Approximately  1323  mg  N/kg  dry 
weight  and  41  mg  PAg  dry  weight  are  assimilated 
by  plants  from  sediments  during  the  growing 
season.     Plants    would    actively    assimilate    Hg, 


whereas  Pb  and  Zn  would  be  passively  absorbed; 
Cu  is  more  actively  assimilated  in  the  roots  during 
the  maximum  growth  period.  There  is  11.2  times 
more  Hg  in  the  plants  than  in  the  sediment.  Scirpus 
americanus  contained  more  Hg  than  the  other  spe- 
cies. The  rates  of  incorporation  of  heavy  metals  in 
three  species  are  as  follows  (mg/sq  m/a):  S.  Amer- 
icanus, Zn  14.5,  Cu  6.7,  Pb  2.4,  and  Hg  0.9;  Zizania 
aquatica  (wild  rice),  Zn  11.7,  Cu  5.7,  Pb  2.1,  and 
Hg  0.4;  Sagittaria  spp.  (arrowhead),  Zn  8.5,  Cu  2.6, 
Pb  0.4,  and  Hg  0.1.  (See  also  W90-11187)  (Author's 
abstract) 
W90-11188 


RESIDUES  OF  ENDOSULFAN  IN  THE 
LIVERS  OF  WILD  CATFISH  FROM  A 
COTTON  GROWING  AREA. 

Sydney   Univ.   (Australia).   School  of  Biological 

Sciences. 

B.  Nowak. 

Environmental      Monitoring      and      Assessment 

EMASDH,  Vol.  14,  No.  2/3,  p  347-351,  May  1990. 

1  tab,  13  ref. 

Descriptors:  'Bioaccumulation,  'Endosulfan, 
'Fish,  'Insecticides,  'Path  of  pollutants,  'Pesticide 
toxicity,  'Water  pollution  effects,  Agricultural 
chemicals,  Australia,  Chlorinated  hydrocarbons. 
Cotton,  Fish  physiology,  Pesticides,  Pollutanl 
identification,  Seasonal  variation,  Tissue  analysis 

Endosulfan  is  an  insecticide  possessing  a  relativelj 
broad  spectrum  of  activity.  Although  it  belongs  tc 
the  organochlorines,  it  has  a  short  persistence  time 
compared  to  other  members  of  this  group.  Aquatic 
organisms,  particularly  fish,  are  highly  sensitive  tc 
very  low  concentrations  even  when  exposed  for  i 
short  period  of  time.  Residues  of  endosulfan  insec 
ticide  were  determined  in  the  livers  of  catfish  fron 
a  cotton  growing  area  in  New  South  Wales,  Aus 
tralia  during  the  summer  and  winter  of  1988.  Th< 
concentration  of  total  endosulfan  residues  found  ii 
the  fish  was  up  to  0.31  mgAg  wet  weight.  I 
decreased  in  winter  with  a  maximum  0.02  mg/kf 
wet  weight.  The  statistically  significant  differenci 
between  summer  1988  and  winter  1988  indicate 
that  endosulfan  residues  vary  seasonally  accordinj 
to  spraying  seasons.  However,  because  the  residue 
were  significantly  higher  in  summer  1988  than  ii 
summer  1987  and  those  in  winter  1988  were  almos 
as  high  as  in  summer  1987,  the  question  arise 
whether  there  is  an  increase  in  endosulfan  residue 
from  year  to  year.  It  is  noted  that  levels  establishes 
in  wild  fish  are  in  the  range  of  those  found  ii 
experimental  fish  which  caused  ultrastructura 
changes.  (Mertz-PTT) 
W90- 11207 


CHANGES  IN  METABOLIC  ACTIVITY  Ol 
TIGER  SHRIMP  LARVAE  AT  DIFFERENT 
STAGES  TO  FENITROTHION,  AN  ORGANO 
PHOSPHORUS  INSECTICIDE. 

Kyushu  Univ.,  Fukuoka  (Japan).  Faculty  of  Agri 

culture. 

For  primary  bibliographic  entry  see  Field  5C. 

W90- 11222 


LOW  MOLECULAR  FATTY  ACIDS  IN  TH1 
MARINE  SEDIMENTS  OF  EUTROPHK 
COASTAL  REGIONS. 

Kochi  Univ.  (Japan).  Faculty  of  Agriculture. 
R.  Kondo,  H.  Kitada,  A.  Kawai,  and  Y.  Hata. 
Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanes 
Society  of  Scientific  Fisheries)  NSUGAF,  Vol.  5< 
No.  3,  p  519-523,  March  1990.  4  fig,  4  tab,  13  re: 

Descriptors:  'Coastal  waters,  'Decomposing  oi 
ganic  matter,  'Eutrophication,  'Fate  of  pollutant: 
•Marine  sediments,  'Path  of  pollutants,  'Wate 
pollution  effects,  Acetates,  Anaerobic  bacterii 
Anaerobic  conditions,  Carbohydrates,  Chromatog 
raphy,  Decomposition,  Dissolved  oxygen,  Fatt 
acids,  Formates,  Lactates,  Mineralization,  Oxyge 
deficit,  Propionates,  Sediment  analysis,  Separatio 
techniques,  Sulfur  bacteria. 

In  coastal  marine  ecosystems,  the  sediment  is  a 
important  site  where  decomposition  of  organi 
matter  is  carried  out.  In  waters  subject  to  eutropl 
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ication,  the  dissolved  oxygen  in  the  overlying 
water  is  deficient  due  to  sulfide  production  in  the 
sediments,  under  anaerobic  conditions,  such  as 
those  in  marine  sediments,  low  molecular  weight 
fatty  acids  are  produced  during  the  mineralization 
process  and  may  reflect  the  characteristics  of  the 
overlying  water.  An  analytical  procedure  using  a 
high  performance  liquid  chromatography  for  the 
simultaneous  determination  of  volatile  and  non- 
volatile fatty  acids  in  marine  sediments  was  exam- 
ined. The  fatty  acids  were  extracted  from  marine 
sediments  by  a  modified  Miyoshi's  method.  Low 
molecular  fatty  acids  were  identified  clearly.  This 
procedure  for  the  fatty  acids  analyses  was  applied 
to  the  sediments  of  Uranouchi  Inlet,  Kochi  Prefec- 
ture, Japan.  Acetate,  formate,  propionate,  and  lac- 
tate were  detected.  Acetate  was  found  in  the  high- 
est concentration  (7.1  to  29.6  micromoles/g  dry 
sediment),  followed  by  formate  (2.5  to  11.0  micro- 
moles/g dry  sediment).  Only  trace  amounts  of 
propionate  was  found  regardless  of  season  and 
depth  of  sediments,  while  lactate  was  detected 
only  in  the  surface  sediments  during  warmer  sea- 
sons. No  fatty  acids  were  detected  in  the  interstitial 
water.  In  general,  the  concentration  of  fatty  acids 
in  the  sediments  decreased  with  increasing  depth. 
Carbohydrates  in  the  sediments  were  analyzed  as 
the  precursor  of  fatty  acids.  The  concentration  of 
fatty  acids  was  closely  correlated  with  that  of 
carbohydrates  in  the  sediments.  This  result  sug- 
gests that  the  concentration  of  fatty  acids  in  the 
sediments  of  Uranouchi  Inlet  depends  on  decom- 
posable organic  matter  as  precursor  of  the  fatty 
acids.  (Mertz-PTT) 
W90- 11223 


MOVEMENT  OF  WATER  AND  CHEMICAL 
POLLUTANTS  FROM  WASTE  WATER  DIS- 
POSAL SYSTEMS  THROUGH  THE  SOIL  AND 
SAPROLITE  OF  PIEDMONT  LANDSCAPES. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Soil  Science. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 11225 


HYDROGEOLOGY  AND  GROUND-WATER- 
QUALITY  CONDITIONS  AT  THE  GEARY 
COUNTY  LANDFILL,  NORTHEAST  KANSAS, 
1988. 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

N.  C.  Myers,  and  P.  R.  Bigsby. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    89-4114, 
1989.  41p,  20  fig,  9  tab,  28  ref. 

Descriptors:  *Geary  County  Landfill,  •Ground- 
water pollution,  *Kansas,  *Landfills,  *Leachates, 
•Path  of  pollutants,  Contamination,  Geohydro- 
logy,  Geology,  Hydrology. 

Chemical  analysis  of  water  from  monitoring  wells 
upgradient  and  downgradient  of  the  Geary  County 
Landfill  in  Kansas  near  Junction  City  indicate  the 
presence  of  several  chemically  distinct  water 
types.  For  the  dominant  calcium  bicarbonate  water 
type,  concentrations  of  inorganic  and  organic  con- 
stituents indicate  the  presence  of  reducing  condi- 
tions within  the  landfill  and  increased  concentra- 
tions of  calcium,  magnesium,  sodium,  bicarbonate, 
sulfate,  chloride,  ammonia,  iron,  manganese,  and 
other  trace  elements  downgradient  within  a  leach- 
ate  plume  that  extends  northeasterly  away  from 
the  landfill.  The  orientation  of  the  long  axis  of  the 
leachate  plume  does  not  coincide  with  the  August 
or  September  directions  of  groundwater  flow,  pos- 
sibly due  to  the  effect  of  abundant  rainfall  and  high 
river  stages  at  other  times  of  the  year  or  preferen- 
tial flow  in  very  transmissive  zones,  and  thus  may 
indicate  the  dominant  direction  of  groundwater 
flow.  None  of  the  organic-constituent  or  inorganic- 
constituent  concentrations  exceeded  secondary 
drinking-water  standards.  Concentrations  of  ben- 
zene, vinyl  chloride,  and  1,2-trans-dichloroethene 
exceeded  Kansas  notification  levels.  (USGS) 
W90- 11226 


TRITIUM  TRANSPORT  THROUGH  A  FRAC- 
TURED TILL  IN  MICHIGAN. 


Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 
J.  M.  Gobins,  and  G.  J.  Larson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-1 12293/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. USGS  Contract  14-08-0001-G1569.  USGS 
Project  G 1569-04. 

Descriptors:  'Fractures,  'Glacial  soils,  'Ground- 
water pollution,  'Michigan,  'Tritium,  Environ- 
mental isotopes,  Path  of  pollutants,  Pollutant  iden- 
tification, Water  pollution  sources. 

The  concentration  of  tritium  in  40  groundwater 
samples  collected  from  a  fractured  clay-rich  till 
and  underlying  bedrock  in  southeastern  Michigan 
was  found  to  range  from  0  to  44  TU.  Bomb  tritium 
was  identified  in  samples  at  depths  of  1.5  to  42  m 
below  the  water  table  while  pre-bomb  tritium  was 
identified  in  samples  from  depths  of  5.0  to  54  m. 
The  distribution  of  tritium  in  the  groundwater 
reservoir  of  the  upper  till  unit  was  simulated  using 
a  one-dimensional  solute  transport  model  which 
assumes  matrix  flow.  Based  on  the  shallowest  oc- 
currence of  non-tritiated  water,  the  dispersivity 
value  of  the  matrix  flow  system  in  the  upper  till 
unit  was  found  to  be  less  than  0.025  m.  Fracture 
flow  is  invoked  to  explain  bomb-tritium  penetra- 
tion to  depths  beyond  those  predicted  by  the 
model.  (USGS) 
W90- 11229 


WATER-QUALITY  DATA  (OCTOBER  1988 
THROUGH  SEPTEMBER  1989)  AND  STATIS- 
TICAL SUMMARIES  (MARCH  1985 
THROUGH  SEPTEMBER  1989)  FOR  THE 
CLARK  FORK  AND  SELECTED  TRIBUTARIES 
FROM  GALEN  TO  MISSOULA,  MONTANA. 
Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 11244 


ANALYSIS  OF  MUTAGENIC  ACTIVITY  OF 
BIOHAZARDOUS  ORGANICS  IN  KANAWHA 
RIVER  SEDIMENTS. 

West  Virginia  Univ.,  Morgantown.  Water  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 11250 


PREMINING  PREDICTION  OF  ACID  DRAIN- 
AGE POTENTIAL  FOR  SURFACE  COAL 
MINES  IN  NORTHERN  WEST  VIRGINIA. 

West  Virginia  Univ.,  Morgantown.  Water  Re- 
search Inst. 

H.  R.  Rauch,  and  R.  S.  Di  Pretoro. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-191503/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  Project  84-05,  1986. 
116p,  21  fig,  16  tab.  USGS  Contract  14-08-0001- 
G941  and  14-08-0001-G1052.  USGS  Project 
G 1052-05. 

Descriptors:  'Acid  mine  drainage,  'Coal  mines, 
'Geochemistry,  'Prediction,  'Strip  mines,  'West 
Virginia,  Environmental  quality,  Geohydrology, 
Geology,  Mathematical  models,  Water  pollution 
sources,  Water  quality  management. 

Premining  prediction  of  postmining  drainage  qual- 
ity is  required  by  law.  In  this  study  postmining 
drainage  geochemistry  of  75  surface  coal  mines  in 
Monongalia  and  Preston  Counties  was  measured 
and  compared  to  lithologic,  rock,  and  groundwater 
geochemical  and  hydrogeologic  parameters.  Post- 
mining  drainage  chemistry  is  significantly  depend- 
ent on  coal  overburden  lithology.  Net  alkalinity  of 
drainage  decreased  with  increasing  volumetric  per- 
centage of  sandstone  in  the  overburden.  Sandstone 
percentage  is  inversely  related  to  both  total  and  net 
neutralization  potential  in  overburden.  Both  total 
and  net  neutralization  potentials  of  overburden  are 
directly  related  to  net  alkalinity  of  mine  drainage. 
Total  sulfur  in  overburden  bears  very  little  relation 
to  drainage  quality  and  mines  with  extremely  low 
sulfur  overburden  can  produce  acid  if  they  lack 
neutralizing  minerals.  Mines  with  the  final  high- 


wall  structurally  updip  of  the  backfill  usually 
produce  drainage  of  poorer  quality  than  the  oppo- 
site situation.  Surface  mining  of  old  underground 
workings  does  not  significantly  improve  drainage 
quality,  and  such  surface  mines  have  poorer  qual- 
ity drainage  than  average.  The  highest  sulfate, 
alkalinity  and  acidity  concentrations  are  found  in 
watersheds  with  highest  percentages  of  their  areas 
mined.  Reclaimed  and  unreclaimed  surface  mines 
produce  anomalously  high  drainage  alkalinity  in 
small  zones  in  the  Upper  Freeport  coal  field  of 
Preston  County.  The  zones  have  anomalously  high 
percentages  of  paleoenvironmentally  deposited 
shale  as  opposed  to  sandstone  in  the  overburden. 
Paleoenvironmental  mapping  and  analysis  can  be 
used  to  aid  regional  and  individual  premining  pre- 
dictions of  postmining  drainage  chemistry.  (USGS) 
W90- 11252 


INTERIM  TECHNICAL  REPORTS:  FY  1988- 
1989. 

Mississippi  State  Univ.,  Mississippi  State.  Water 
Resources  Research  Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-191495/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Interim  Technical  Reports  for  G1571-02,  03, 
32,  July  1989.  44p.  USGS  Project  G1571-02;  03; 
32. 

Descriptors:  'Fate  of  pollutants,  'Flood  plain  man- 
agement, 'Groundwater  management,  'Model 
studies,  'Path  of  pollutants,  'Rainfall-runoff  rela- 
tionships, 'Reservoir  management,  Adsorption, 
Groundwater  modeling,  Plant-water  relationships, 
Soil  erosion,  Suspended  sediments,  Water  data, 
Water  quality  modeling,  Water  use,  Wildlife  man- 
agement. 

G 157 1-02:  Development  of  Agricultural  Sediment 
and  Transport  Model  Through  Streams  and  Lakes, 
S.  L.  DeLeeuw  and  S.  N.  Prasad.  The  develop- 
ment of  physically  based  methodology  to  deter- 
mine the  fate  and  transport  of  pollutants  in  agricul- 
tural drainage  systems  is  in  progress.  Two  sets  of 
water  quality  computer  simulation  models  are 
under  development.  G 157 1-03:  Effects  of  Flooding 
on  Green  Tree  Reservoirs,  B.  L.  Karr.  The  objec- 
tive of  this  research  is  to  assess  the  effect  of  30 
years  of  annual  flooding  on  the  vegetative  compo- 
sition and  productivity  of  two  Green  Tree  reser- 
voirs. Preliminary  findings  imply  that  the  initiation 
date,  water  depth  at  initiation,  and  duration  of 
water  drawdown  may  be  critical  in  defining  the 
long  term  productivity  and  species  composition  of 
GTR  management  areas.  G1571-32:  Department  of 
Environmental  Quality:  Information  Management 
Support,  V.  L.  Zitta.  Procedures  have  been  initiat- 
ed to  correlate  pumping  records  from  individual 
wells  within  three  separate  databases.  Data  in  the 
proper  format  for  the  top  and  bottom  of  the 
aquifers  has  been  put  in  machine  readable  form  and 
plots  of  the  data  are  being  made  to  visually  verify 
the  geometric  data  required  for  the  modeling 
effort.  (USGS) 
W90-11253 


MASS-BALANCE  NITRATE  MODEL  FOR  PRE- 
DICTING THE  EFFECTS  OF  LAND  USE  OF 
GROUND-WATER  QUALITY  IN  MUNICIPAL 
WELLHEAD  PROTECTION  AREAS. 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

M.  H.  Frimpter,  J.  J.  Donohue,  and  M.  V.  Rapacz. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-493,  1988.  54p,  5  fig,  5  tab,  40 
ref. 

Descriptors:  'Groundwater  pollution,  'Land  use, 
'Model  studies,  'Municipal  water,  'Nitrates, 
•Urban  hydrology,  'Water  pollution  sources, 
Computer  programs,  Nitrogen,  Path  of  pollutants, 
Unconfined  aquifers,  Wells. 

A  mass-balance  accounting  model  can  be  used  to 
guide  the  management  of  septic  systems  and  fertil- 
izers to  control  the  degradation  of  groundwater 
quality  in  zones  of  an  aquifer  that  contributes 
water  to  public  supply  wells.  The  nitrate  nitrogen 
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concentration  of  the  mixture  in  the  well  can  be 
predicted  for  steady-state  conditions  by  calculating 
the  concentration  that  results  from  the  total  weight 
of  nitrogen  and  total  volume  of  water  entering  the 
zone  of  contribution  to  the  well.  These  calculations 
will  allow  water-quality  managers  to  predict  the 
nitrate  concentrations  that  would  be  produced  by 
different  types  and  levels  of  development,  and  to 
plan  development  accordingly.  Computations  for 
different  development  schemes  provide  a  technical 
basis  for  planners  and  managers  to  compare  water 
quality  effects  and  to  select  alternatives  that  limit 
nitrate  concentration  in  wells.  Appendix  A  con- 
tains tables  of  nitrate  loads  and  water  volumes 
from  common  sources  for  use  with  the  accounting 
model.  Appendix  B  describes  the  preparation  of  a 
spreadsheet  for  the  nitrate  loading  calculations 
with  a  software  package  generally  available  for 
desktop  computers.  (USGS) 
W90- 11257 


HYDROLOGIC  AND  CHEMICAL  DATA  FROM 
SELECTED  WELLS  AND  SPRINGS  IN  SOUTH- 
ERN ELMORE  COUNTY,  INCLUDING  MOUN- 
TAIN HOME  AIR  FORCE  BASE,  SOUTH- 
WESTERN IDAHO,  FALL  1989. 
Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11261 


OCCURRENCE  OF  SYNTHETIC  ORGANIC 
CHEMICALS  IN  DRINKING  WATER,  FOOD, 
AND  AIR. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Drinking  Water. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-192520. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Revised  Draft  Report,  July  1987.  175p,  15  tab,  266 
ref.  append. 

Descriptors:  'Chemical  properties,  'Drinking 
water,  'Path  of  pollutants,  'Volatile  organic  com- 
pounds, 'Water  pollution  sources,  Acrylamide, 
Benzene,  Dichloroethylene,  Epichlorohydrin,  Fate 
of  pollutants,  Groundwater  pollution,  Organic 
compounds,  Polychlorinated  biphenyls,  Public 
health,  Styrene,  Toluene,  Xylenes. 

This  report  presents  information  on  the  occurrence 
of  volatile  organic  compounds  (VOCs)  in  public 
drinking  water  supplies,  food,  and  ambient  air  in 
the  United  States  and  an  estimate  of  human  intake 
of  VOCs  from  those  sources.  The  VOCs  examined 
include:  acrylamide;  chlorobenzene;  1,2-dichlor- 
oethylene;  epichlorohydrin;  ethylbenzene;  poly- 
chlorinated biphenyls;  styrene;  toluene;  and  xylene. 
Federal  survey  data  on  VOC  levels  in  the  drinking 
water  systems  were  combined  and  stratified  ac- 
cording to  water  source  (surface  and  ground)  and 
size  based  on  population  served.  These  data  were 
used  to  project  a  national  profile  of  VOC  levels  in 
drinking  water  that  yields  estimates  of  the  number 
of  systems  of  each  source/size  category,  and  the 
total  population  served  by  them,  at  each  exposure 
level.  (Author's  abstract) 
W90- 11271 


GEOCHEMICAL  INTERACTIONS  OF  HAZ- 
ARDOUS WASTES  WITH  GEOLOGICAL  FOR- 
MATIONS IN  DEEP-WELL  SYSTEMS. 

Illinois  State  Geological  Survey  Div.,  Champaign. 
W.  R.  Roy,  S.  C.  Mravik,  I.  G.  Krapic,  D.  R. 
Dickerson,  and  R.  A.  Griffin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-197164. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  HWRIC  RR-032,  December  1988.  61p, 
21  fig,  1 1  tab,  47  ref,  4  append.  EPA  Contract  CR 
813-147-01. 

Descriptors:  'Brines,  'Geochemistry,  'Hazardous 
wastes,  'Injection  wells,  'Path  of  pollutants, 
•Waste  disposal  wells,  Acids,  Alkalinity,  Bases, 
Chemical  interactions,  Clays,  Dolomite,  Hydrogen 
ion  concentration,  Illinois,  Neutralization,  Sand- 
stones, Siltstone. 

Geochemica!  interactions  of  two  liquid  hazardous 
wastes  with  geologic  materials  from  deep-well  in- 


jection zones  in  Illinois  were  investigated.  The 
liquid  wastes  included  a  dilute  inorganic  acid  and  a 
concentrated  alkaline  brine-like  solution.  The 
wastes  were  mixed  with  disaggregated  core  sam- 
ples of  two  injection  formations,  the  Mt.  Simon 
Sandstone  and  Potosi  Dolomite.  Interactions  were 
also  studied  with  the  Proviso  Siltstone,  which  is 
considered  part  of  a  confining  layer  at  two  deep- 
well  facilities  in  Illinois.  The  core  samples  were 
mixed  with  each  of  the  liquid  wastes  for  15  days. 
These  batch-mixing  experiments  were  conducted 
under  low-oxygen  conditions  in  pressure  vessels 
that  were  simultaneously  heated  and  pressurized  to 
simulate  subsurface  conditions  at  three  tempera- 
tures and  pressures.  Additional  experiments  were 
conducted  by  diluting  the  wastes  with  a  connate 
formation  brine  to  simulate  the  mixing  zone  in  an 
injection  scenario.  The  gas  and  liquid  phases  were 
analyzed  to  determine  reaction  products.  Thermo- 
dynamic modeling,  coupled  with  mineralogical 
data,  was  applied  to  derive  reaction  mechanisms. 
The  acidic  waste  was  neutralized  when  reacted 
with  the  dolomite  and  siltstone  via  carbonate  disso- 
lution with  the  concomitant  generation  of  dis- 
solved carbonate  species  and  carbon  dioxide.  The 
acidic  waste  was  partially  neutralized  by  the  sand- 
stone via  the  dissolution  of  clay  minerals  and  ion 
exchange,  augmented  by  the  dissolution  of  a  small 
amount  of  dolomitic  material.  With  pH  used  as  the 
hazardous  criterion,  the  alkaline  waste  remained 
hazardous  after  reacting  with  the  formation  sam- 
ples. The  silica  solid  phases  of  the  Mt.  Simon 
Sandstone  and  Proviso  Siltstone  dissolved  in  the 
alkaline  waste.  The  Potosi  Dolomite  was  the  least 
reactive  of  the  three  formations.  (Author's  ab- 
stract) 
W90- 11281 


MULTIPHASE  FLOWS  IN  POROUS  MEDIA. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-11285 


GROUNDWATER  FLOW  AND  POLLUTION  IN 
FRACTURED  ROCK  AQUIFERS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

J.  Bear,  and  B.  Berkowitz. 

IN:    Developments   in   Hydraulic   Engineering   - 

Volume  4.  Elsevier  Science  Publishing  Co.,  New 

York.  1987.  p  175-238,  11  fig,  75  ref. 

Descriptors:  'Flow  models,  'Groundwater  move- 
ment, 'Groundwater  pollution,  'Model  studies, 
'Path  of  pollutants,  Geologic  fractures,  Porous 
media,  Rock  properties,  Water  exchange. 

Owing  to  the  diverse  nature  of  fractured  rock 
formations  and  the  variety  of  problems  of  flow  and 
contaminant  transport  that  have  arisen  in  connec- 
tion with  such  formations,  two  conceptually  dis- 
tinct means  of  modelling  have  been  developed:  the 
discrete  fracture  and  the  continuum  models.  The 
discrete  fracture  approach  assumes  a  complete 
knowledge  of  the  location  and  characteristics  of 
each  individual  fracture.  It  is  appropriately  applied 
when  the  domain  of  interest  contains  one  or  a 
relatively  small  number  of  fractures.  However, 
limitations  in  making  field  measurements  cause  this 
model  to  be  of  little  practical  value.  A  continuum 
approach  conceptualizes  the  fractured  rock 
domain  as  similar  to  ordinary  (granular)  porous 
medium.  Average  (distributed)  parameters  are  em- 
ployed in  modelling  the  domain  as  a  single  contin- 
uum. Coefficients  appearing  in  the  governing  equa- 
tion must  be  obtained  by  large-scale  field  experi- 
ments, coupled  with  a  methodology  for  solving  an 
inverse  problem.  Alternatively,  the  fractured  rock 
domain  can  be  modelled  as  two  overlapping  con- 
tinua,  one  for  the  porous  bloc  system  and  the  other 
for  the  fracture  network.  In  this  case,  it  is  neces- 
sary to  define  an  exchange  term  accounting  for  the 
transfer  of  fluid  and  contaminant  mass  between  the 
two  continua.  The  inherent  difficulties  of  formulat- 
ing a  suitable  exchange  term  and  determining  ge- 
ometry-dependent parameters  arising  within  it  sig- 
nificantly reduce  its  practical  applicability.  The 
most  appropriate  choice  of  model  can  be  made 
only  by  careful  consideration  of  the  available  phys- 
ical information,  the  nature  of  the  dominant  char- 


acteristics of  flow  and  transport,  and  the  scale  of 
the   problem   of  interest.    (See   also   W90-11282) 
(Fish-PTT) 
W90- 11286 


REGIONAL  ANALYSIS  OF  WET  DEPOSITION 
FOR  EFFECTS  RESEARCH. 

Oregon  State  Univ.,  Corvallis. 

For  primary  bibliographic  entry  see  Field  2B. 

W90- 11337 


ENVIRONMENTAL  ASSESSMENT  OF  MOON 
LAKE,  MISSISSIPPI  AND  ITS  WATERSHED. 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field   5G. 
W90- 11338 


CARBON  ISOTOPE  MASS  TRANSFER  AS  EVI- 
DENCE FOR  CONTAMINANT  DILUTION. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
L.  Toran. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE89-O022O5. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-880912--16,  (1989).  25p,  4  fig,  4 
tab,  17  ref.  DOE  Contract  DE-AC05-840R21400. 

Descriptors:  'Carbon  isotopes,  'Groundwater  pol- 
lution, 'Mass  transfer,  'Path  of  pollutants,  'Sul- 
fates, 'Tracers,  Carbon,  Chemical  analysis,  Chemi- 
cal interactions. 

Carbon  isotope  data  provided  evidence  for  the 
dilution  of  sulfate  contaminated  groundwater  that 
could  not  be  predicted  from  thermodynamic  reac- 
tion path  modeling  alone.  The  effect  of  C02  out- 
gassing,  carbonate  precipitation  and  dissolution  on 
gamma- 13-C  of  dissolved  inorganic  carbon  was 
modeled  with  an  integrated  form  of  Rayleigh  dis- 
tillation. The  observed  carbon  isotope  ratios  were 
2-4  ppt  lighter  than  those  modeled  for  most  sam- 
ples, indicating  an  additional  source  of  light 
carbon.  Mixing  with  background  water  is  hypoth- 
esized to  explain  the  discrepancies.  Alternative  hy- 
potheses include  sulfide  oxidation  and  C02  out- 
gassing  at  a  pH  <  or  =  5,  and  siderite  precipita- 
tion, which  preferentially  removes  heavy  carbon. 
(Author's  abstract) 
W90-11343 


PROTOZOAN  SOURCES  OF  SPONTANEOUS 
COLIFORM  OCCURRENCE  IN  CHLORINAT- 
ED DRINKING  WATER. 

Georgia  Univ.,  Athens.  Coll.  of  Veterinary  Medi- 
cine. 

E.  B.  Shotts,  and  R.  E.  Wooley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-190292. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-89/019,  May  1989.  31p,  18 
fig,  4  tab,  23  ref.  EPA  Cooperative  Agreement 
CR812833-01. 

Descriptors:  'Bacteria,  'Coliforms,  'Drinking 
water,  'Path  of  pollutants,  'Protozoa,  'Water 
treatment,   Chlorination,   Microbiological  studies. 

The  spontaneous  occurrence  of  coliforms  in  chlor- 
inated drinking  waters  has  resulted  in  concern  over 
their  potential  source  and  mechanisms(s)  of  intro- 
duction into  water  delivery  systems.  Previous  ob- 
servations related  to  protozoal  resistance  to  chlo- 
rine, coupled  with  the  ingestion  of  bacteria  by  this 
group  of  organisms,  prompted  an  in-depth  study  of 
bacterium-protozoan  interaction  in  the  presence  of 
chlorination.  Bacteria  used  were  either  from  previ- 
ously 'spontaneous  coliform  outbreaks'  or  potential 
human  pathogens.  The  protozoans  utilized  were 
laboratory  adapted  and  wild  strains  of  protozoans 
found  naturally  in  water  reservoirs.  These  orga- 
nisms were  established  in  axenic  cocultures  and  the 
effect  of  various  concentrations  of  chlorination  and 
exposure  were  determined.  It  was  found  that, 
alone,  the  bacteria  were  killed  by  from  0.25-1  mg/ 
L  of  chlorine;  however,  when  ingested  by  proto- 
zoans, these  same  bacteria  survived  in  significant 
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mcentration  levels  of  chlorination  4  to  10  times 
le  above  dose.  These  findings  provide  a  possible 
id  plausible  explanation  of  how  bacteria  may 
irvive  chlorination  and  appear  in  water  delivery 
fstems.  It  further  suggests  a  need  for  increased 
rareness  in  developing  improved  methods  of 
eating  reservoir  waters.  (Author's  abstract) 
/90-11344 


UPERFUND  RECORD  OF  DECISION:  RE- 
UBLIC  STEEL  QUARRY,  OH. 

iivironmenta]  Protection  Agency,  Washington, 
IC.  Office  of  Emergency  and  Remedial  Response, 
or  primary  bibliographic  entry  see  Field  5G. 
/90- 11345 


UPERFUND  RECORD  OF  DECISION:  BREW- 
TER  WELL  FIELD,  NY. 

nvironmental  Protection  Agency,  Washington, 
»C.  Office  of  Emergency  and  Remedial  Response, 
or  primary  bibliographic  entry  see  Field  5G. 
/90-11346 


UPERFUND  RECORD  OF  DECISION:  WEST 
1RGINIA  ORDNANCE,  WV. 

nvironmental  Protection  Agency,  Washington, 
>C.  Office  of  Emergency  and  Remedial  Response, 
or  primary  bibliographic  entry  see  Field  5G. 
/90-11349 


UPERFUND  RECORD  OF  DECISION:  LO- 
1ENTZ  BARREL  AND  DRUM,  CA. 

jivironmental  Protection  Agency,  Washington, 
>C.  Office  of  Emergency  and  Remedial  Response, 
or  primary  bibliographic  entry  see  Field  5G. 
/90-11351 


IELATIONSHIP  BETWEEN  IN-LAKE  SUL- 
ATE  CONCENTRATION  AND  ESTIMATE  OF 
TMOSPHERIC  SULFUR  DEPOSITION  FOR 
UBREGIONS  OF  THE  EASTERN  LAKE 
URVEY. 

LTgonne  National  Lab.,  IL.  Biological,  Environ- 
lental,  and  Medical  Research  Div. 
I.  M.  Lesht,  and  J.  D.  Shannon. 
Lvailable  from  the  National  Technical  Information 
ervice,  Springfield,  VA  22161,  as  DE89-009868. 
tice  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Leport  No.  ANL--9009868,  March  1989.  10p,  3  fig, 
tab,  7  ref.  DOE  Contract  No.  W-31-109-ENG- 


)escriptors:  *Acid  rain,  *Air  pollution,  *Data  in- 
:rpretation,  *Lakes,  *Sulfates,  *Sulfur,  *Water 
ollution  sources,  Comparison  studies,  Water 
hemistry. 

istimated  amounts  of  the  total  sulfur  deposition  at 
ach  of  the  1798  lakes  in  the  U.S.  Environmental 
'rotection  Agency's  Eastern  Lake  Survey  ob- 
iined  by  using  the  ASTRAP  model,  were  com- 
ared  with  the  survey  measurements  of  in-lake 
ulfate  concentrations  on  a  subregional  basis.  In 
eneral,  the  sample  median  in-lake  sulfate  concen- 
ration  was  qualitatively  correlated  with  the 
ample  median  estimated  total  sulfur  deposition, 
ifith  in-lake  concentration  increasing  with  an  in- 
reased  estimated  deposition.  Two  subregions,  3A 
southern  Blue  Ridge)  and  3B  (Florida),  however, 
lid  not  fit  this  relationship.  In-lake  sulfate  concen- 
rations  were  higher  than  expected  in  Florida  and 
ower  than  expected  in  the  southern  Blue  Ridge. 
Comparison  of  modeled  total  sulfur  deposition 
vith  estimated  amounts  of  wet-only  sulfate  deposi- 
ion  previously  determined  (1988)  were  in  good 
igreement  in  terms  of  subregional  rank  order, 
tlore  detailed  comparison  of  the  magnitudes  of  the 
stimates  was  not  done  because  the  reported  depo- 
ition  in  terms  of  the  estimated  population  medians, 
vere  obtained  by  using  a  weighting  procedure 
lased  on  alkalinity  map  class,  instead  of  as  sample 
nedians.  The  weighting  procedure  was  also  used 
o  estimate  the  subregional  median  in-lake  sulfate 
loncentration.  Although  this  weighting  does  not 
eem  relevant  to  atmospheric  inputs,  there  is  a 
mall  effect  in  most  cases.  The  major  consequence 
)f  applying  the  weighting  is  that  the  estimated 
>opulation  median  sulfate  concentration  for  subre- 


gion  3B  (Florida)  is  much  closer  to  the  general 
trend   between   sulfate   concentration   and   sulfur 
deposition  than  is  the  sample  median  sulfate  con- 
centration. (Author's  abstract) 
W90-11352 


PERSISTENCE  OF  PATHOGENS  IN  LAGOON- 
STORED  SLUDGE. 

Tulane  Univ.,  New  Orleans,  LA. 

For   primary  bibliographic   entry  see  Field   5D. 
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SUPERFUND  RECORD  OF  DECISION: 
YAWORSKI  LAGOON,  CT. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90- 11358 


SUPERFUND  RECORD  OF  DECISION: 
GROVELAND  WELLS,  MA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90-11359 


SUPERFUND  RECORD  OF  DECISION:  KOP- 
PERS  TEXARKANA,  TX. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90- 11360 


PROCEEDINGS  OF  THE  FOURTH  CANADI- 
AN/AMERICAN CONFERENCE  ON  HYDRO- 
GEOLOGY:  FLUID  FLOW,  HEAT  TRANSFER 
AND  MASS  TRANSPORT  IN  FRACTURED 
ROCKS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11361 


GEOCHEMICAL  AND  ISOTOPIC  CHARAC- 
TERIZATION OF  FLOW  IN  FRACTURED 
PLUTONIC  ROCKS:  EXAMPLES  FROM  THE 
CANADIAN  SHIELD. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 11364 


DETAILED  HYDRAULIC  CHARACTERIZA- 
TION OF  A  FRACTURE  ZONE  IN  THE  BRAN- 
DAN  AREA,  FINNSJON,  SWEDEN. 

Sveriges  Geologiska  Undersoekning,  Uppsala. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 11365 


METHODS  FOR  DETERMINING  GROUND 
WATER  FLOW  PARAMETERS  IN  FRAC- 
TURED ROCK:  TWO  CASE  STUDIES. 

C-E  Environmental,  Inc.,  Portland,  ME. 
M.  D.  Reynolds,  T.  R.  Eschner,  and  J.  E.  Thomas. 
IN:  Proceedings  of  the  Fourth  Canadian/ Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  81-87,  6  fig,  1  tab,  7  ref. 

Descriptors:  'Environmental  engineering,  *Geo- 
hydrology,  'Groundwater  movement,  'Ground- 
water pollution,  'Path  of  pollutants,  'Testing  pro- 
cedures, Flow  measurement,  Geologic  fractures, 
Hydraulic  gradient,  Landfills,  On-site  investiga- 
tions, Pennsylvania,  Porosity,  Vermont. 

Hydrogeologic  investigations  have  been  conducted 
in  the  eastern  United  States  to  characterize 
groundwater  flow  and  contaminant  transport. 
Techniques  utilized  in  the  investigation  include 
aerial  photograph  interpretation,  surficial  mapping 
of  outcrops,  and  hydraulic  testing  of  boreholes  and 
monitoring  wells.  Parameters  for  flow  in  discrete 
fractures  were  developed  from  analysis  of  data 
from  bedrock  cores  and  packer  tests.  This  analysis 


yielded  estimates  of  mean  fracture  aperture  across 
the  sites.  Mean  fracture  aperture  data  were  used  to 
estimate  the  bulk  porosity  of  the  bedrock,  and,  in 
turn,  the  contaminant  transport  velocity.  Linear 
groundwater  flow  velocities  have  provided  impor- 
tant insight  into  contaminant  transport  at  two  sites. 
One  of  the  sites  is  an  abandoned  landfill  located  on 
a  diabase  flow  in  eastern  Pennsylvania.  Linear 
groundwater  velocities  from  the  site  to  nearby 
home  wells  were  very  high,  due  to  a  steep  hydrau- 
lic gradient  and  low  bulk  porosity.  This  had  signifi- 
cant implications  on  understanding  and  remediat- 
ing groundwater  contamination  at  the  site.  The 
second  site  is  a  closed  landfill  overlying  fractured 
metamorphic  bedrock  in  northern  Vermont.  Prox- 
imity of  the  site  to  a  public  water  supply,  and  the 
possibility  of  hydraulic  connection  between  the 
landfill  and  the  aquifer,  heightened  the  concern  of 
local  residents  and  state  regulatory  agencies.  Con- 
taminant travel  times  from  the  landfill  to  the  well, 
derived  from  bulk  hydraulic  conductivity  and  as- 
sumed bedrock  porosity,  were  very  conservative. 
Groundwater  flow  velocities  calculated  from  frac- 
ture-derived porosities  indicated  that  contaminants 
from  the  landfill  should  have  reached  the  water 
supply  well.  (See  also  W90-11361)  (Author's  ab- 
stract) 
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CHARACTERIZATION  OF  FLOW  THROUGH 
A  CLAY  LINER  WITH  MACRO-PORE 
CRACKS. 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 
Engineering. 

C.  J.  Miller,  and  M.  Mishra. 

IN:  Proceedings  of  the  Fourth  Canadian/ Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  88-89,  5  ref. 

Descriptors:  'Clay  liners,  'Environmental  engi- 
neering, 'Flow  channels,  'Geohydrology,  'Land- 
fills, 'Leakage,  'Liners,  'Path  of  pollutants,  Math- 
ematical models,  Percolation,  Porosity,  Soil  water. 

A  hydraulic  description  of  moisture  transport 
through  the  compacted  clay  layers  of  a  landfill 
cover  liner  incorporates  the  influence  of  macro- 
pores,  as  created  by  desiccation  cracking.  During 
the  compaction  of  each  layer,  it  develops  desicca- 
tion cracks  which  form  vertical  channels  which 
may  penetrate  the  entire  depth  of  a  layer,  breaking 
the  initially  homogeneous  compacted  clay  layer 
into  much  smaller  individual  clay  peds.  These  ver- 
tical channels  can  quickly  conduct  a  significant 
portion  of  the  surface  runoff  directly  to  the  bottom 
of  the  clay  liner.  The  development  and  concatena- 
tion of  mathematical  models  of  flow  through  the 
variably  sized  pores  is  essential  for  the  reliable 
prediction  of  leakage.  Valuable  information  re- 
garding the  worst  case  condition  of  the  rate  of 
leakage  in  the  clay  liners  can  be  obtained  and 
expressed  as  the  sum  of  the  rate  of  inflow  into  the 
macropores  exposed  at  the  top  surface  and  the  rate 
of  infiltration  into  the  micropores  at  the  top  sur- 
face, minus  the  rate  of  change  of  the  moisture 
content  of  the  soil  layer  (S).  The  determination  of 
the  parameters  for  the  macropores  in  the  compact- 
ed clay  layers  is  relatively  simple:  the  approxima- 
tion of  the  peds  by  geometrical  shapes  facilitates 
the  determination  of  the  density  of  the  vertical 
channels  and  of  the  channel  widths.  The  mathe- 
matical replacement  for  the  micropore  flow  term  is 
well-developed  and  readily  available  in  the  litera- 
ture. The  horizontal  absorption  in  the  liner  clay 
will  be  negligible,  simplifying  the  mathematics  de- 
scribing S.  Mathematical  models  are  currently 
being  developed  describing  flow  both  through 
channels  exposed  to  the  atmosphere,  and  vertical, 
loose  clay  filled  channels.  (See  also  W90-11361) 
(Fish-PTT) 
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SCALE    EFFECTS    IN    WELL    TESTING    IN 
FRACTURED  MEDIA. 

Sandia  National  Labs.,  Albuquerque,  NM.  Earth 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  2F. 


135 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


g 


Group  5B — Sources  Of  Pollution 

W90- 11377 


GLOBAL  VS.  LOCAL  PHENOMENA  IN  UN- 
DERGROUND HEAT  AND  MASS  TRANSFER. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-11381 


SOLUTE  TRANSPORT  IN  A  FRACTURED 
LABORATORY  CORE:  EXPERIMENTAL  RE- 
SULTS AND  INTERPRETATION  USING  THE 
MATRLX  DIFFUSION  MODEL. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
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EFFECT  OF  CHANNELING  ON  SOLUTE 
TRANSPORT  BEHAVIOR  IN  FRACTURED 
HARD  ROCKS. 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  2F. 
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NUMERICAL  MODELING  OF  UPWARD  MI- 
GRATION OF  UNDERGROUND  WASTES 
THROUGH  HYDROLOGIC  CONDUITS 
AROUND  THE  WELLBORE. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 
Y.  P.  Chia,  and  J.  J.  Chiu. 

IN:  Proceedings  of  the  Fourth  Canadian/ Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  216-222,  6  fig,  1  tab,  9  ref.  Department  of 
Energy  contract  W-31-109-Eng-38. 

Descriptors:  'Environmental  engineering,  *Geo- 
hydrology,  'Groundwater  pollution,  'Mathemati- 
cal models,  'Model  studies,  'Path  of  pollutants, 
'Underground  waste  disposal,  Boreholes,  Channel 
flow,  Confined  aquifers,  Drinking  water,  Injection 
wells,  Numerical  analysis,  Permeability,  Porosity, 
Water  quality  management,  Well  casings. 

Underground  injection,  compared  to  other  waste 
disposal  methods,  is  considered  to  have  the  advan- 
tages of  isolating  wastes  in  a  confined  brine  aquifer 
well  below  the  horizon  of  human  activity  and 
underground  sources  of  drinking  water  (USDWs). 
While  most  injected  wastes  move  laterally  in  the 
injection  zone,  a  small  amount  can  migrate  upward 
to  the  upper  aquifers,  causing  a  greater  threat  to 
the  quality  of  USDWs.  Vertical  migration  of  in- 
jected wastes  through  improperly  abandoned  wells 
and  fractures  in  the  confining  formations  is  a  well- 
known  process  to  cause  contamination  of  shallow 
USDWs.  In  addition,  waste  can  migrate  upward 
through  vertical  hydrologic  conduits  around  the 
injection  well,  such  as  microannuli  and  cement 
channels  resulting  from  poor  well  completion 
practices  and  the  deterioration  of  casing  cement, 
and  fractures  in  the  disturbed  zone  due  to  drilling. 
Both  the  dual  porosity  and  the  single  porosity 
models  were  used  to  investigate  migration  of  in- 
jected wastes  through  these  hydrologic  conduits. 
Results  indicate  that  regional  upward  migration 
through  an  extensive  confining  formation  is  a  slow 
process.  Nevertheless,  injected  wastes  can  move 
upward  rapidly  through  microannuli  and  cement 
channels  and  spread  over  a  distance  in  the  upper 
aquifer.  The  wastes  can  also  migrate  fast  through 
fractures  in  a  disturbed  zone.  It  is  further  suggested 
that  upward-migrated  contaminants  through  defec- 
tive casing  cement  and  disturbed  zones  can  be 
significantly  diluted  if  intervening  permeable  strata 
exist  between  the  injection  zone  and  USDWs.  It  is 
concluded  that  a  critical  assessment  of  upward 
contaminant  migration  through  hydrologic  con- 
duits around  the  wellbore  is  essential  to  ensure  the 
feasibility  of  underground  injection  operations. 
(See  also  W90-1 1361)  (Author's  abstract) 
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RELATION  BETWEEN  CONCEALED  FAULTS 
AND  GROUND  WATER  QUALITY  IN  A  CAR- 
BONATE AQUIFER  SYSTEM,  BRUNSWICK, 
GEORGIA,  U.S.A. 


Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

M.  L.  Maslia,  and  D.  C.  Prowell. 
IN:  Proceedings  of  the  Fourth  Canadian/ Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  231-244,  9  fig,  3  tab,  31  ref. 

Descriptors:  'Carbonate  rocks,  'Floridan  Aquifer, 
♦Fracture  permeability,  'Geochemistry,  'Geohy- 
drology,  'Geologic  faults,  'Groundwater  move- 
ment, 'Path  of  pollutants,  'Saline  water  intrusion, 
'Water  chemistry,  Chlorides,  Dispersion,  Flow 
system,  Georgia,  Groundwater  pollution,  Water 
quality. 

Water  chemistry  data  for  the  past  25  years  indicate 
that  chloride  concentrations  in  the  upper  water- 
bearing zone  of  the  Upper  Floridan  Aquifer  have 
increased  substantially  in  Brunswick,  Georgia.  A 
plume  of  high-chloride  water  in  the  Brunswick 
area  indicates  that  chloride  contamination  of  the 
carbonate  aquifer  does  not  occur  by  a  widespread 
dispersion  process,  but  by  selective  intrusion  at 
specific  locations.  The  anomalous  groundwater 
characteristics  in  Brunswick  cannot  be  explained 
by  conventional  groundwater  flow  and  salt  water 
migration  conceptual  models  that  assume  the  aqui- 
fer is  a  homogeneous  and  isotropic  porous 
medium.  Stratigraphic  anomalies  inferred  from 
borehole  geophysical  data  suggest  the  presence  of 
fault  displacements  that  disrupt  the  homogeneity  of 
local  sedimentary  strata.  It  is  suggested  that  these 
concealed  faults  probably  cause  the  unusual  hydro- 
logic  conditions,  and  provide  the  mechanism  for 
the  upward  migration  of  high-chloride  groundwat- 
er into  the  fresh  water  zones  of  the  Floridan  Aqui- 
fer system.  Four  major  northeast-southwest  trend- 
ing faults,  capable  of  affecting  the  flow  system  of 
the  Upper  Floridan  Aquifer,  are  inferred  from 
contour  maps  and  from  regional  fault  patterns. 
Two  of  the  inferred  faults  pass  through  the  areas  of 
Brunswick  where  the  concentrations  of  chloride 
have  increased  substantially.  It  is  proposed  that 
increased  fracturing  at  the  intersection  of  faults 
creates  conduits  that  provide  a  mechanism  for  the 
upward  migration  of  high-chloride  water  and  can 
greatly  affect  the  movement  of  groundwater,  prob- 
ably accounting  for  the  anomalous  hydraulic  and 
water  chemistry  data  from  wells  located  near  the 
faults.  (See  also  W90-11361)  (Author's  abstract) 
W90-11386 


FIELD  05B,  02F,  07A06INVESTIGATIVE  AP- 
PROACH FOR  A  CONTAMINATED  BEDROCK 
AQUIFER  IN  NEW  ENGLAND,  USA. 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
L.  J.  Fitzgerald. 

IN:  Proceedings  of  the  Fourth  Canadian/ Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  245-250,  10  fig,  2  tab,  4  ref. 

Descriptors:  'Fracture  permeability,  'Geohydro- 
logy,  'Geologic  fractures,  'Groundwater  pollu- 
tion, 'Monitoring,  'Network  design,  'Path  of  pol- 
lutants, 'Superfund  sites,  Aerial  photography,  Aq- 
uifer testing,  Borehole  geophysics,  Geophysical 
surveys,  Groundwater  movement,  Hydraulic  prop- 
erties, Monitoring  wells,  New  England,  Porous 
media,  Rock  properties. 

The  investigation  of  a  site  where  contaminated 
groundwater  is  migrating  within  a  bedrock  frac- 
ture network  is  complex  in  scope.  Many  different 
field  methods  are  available  to  help  characterize  the 
fracture  system  and  its  influence  on  groundwater 
flow.  The  more  common  methods  include  fracture 
trace  analysis  using  aerial  photographs,  surface  and 
borehole  geophysics,  oriented  coring,  pumping 
tests,  packer  hydraulic  testing,  and  geologic  map- 
ping. Several  of  these  methods  were  used  at  a  New 
England  Superfund  site  to  characterize  the  under- 
lying bedrock  aquifer.  A  fracture  trace  analysis 
indicated  a  predominance  of  northwest  trending 
aerial  photograph  lineaments.  These  lineaments 
served  as  the  focal  point  for  a  detailed  inventory  of 
both  public  and  private  water  supply  wells.  Sever- 


al high-yield  private  wells  were  identified  alonj 
one  of  the  lineaments.  Four  locations  in  the  sit 
area  were  chosen  to  install  bedrock  monitorinj 
wells.  The  borings  for  the  wells  were  geophysical 
ly  logged  to  determine  rock  and  fracture  charac 
teristics,  and  zones  to  be  isolated  using  the  West 
bay  multilevel  packer  system.  Upon  comparison  o 
both  drilling  and  geophysical  data,  six  to  12  zone 
per  well  were  individually  packed  off.  Data  col 
lected  from  packered  zones  included  permeabilit; 
and  potentiometric  head  data,  in  addition  t 
groundwater  samples  analyzed  for  volatile  and  ex 
tractable  organics,  and  other  parameters.  Thes 
analytical  data  suggest  that,  at  some  locations,  th 
fractured  rock  exhibits  properties  similar  to  thes 
of  porous  media,  with  contaminants  travelling  as 
plume.  At  other  locations,  contamination  wa 
found  to  be  migrating  off-site  through  specifi 
fractures.  (See  also  W90-11361)  (Author's  abstract 
W90- 11387 


SIMULATION  OF  CONVECTTVE  CONTAM1 
NANT  MOVEMENT  FROM  A  NUCLEA1 
WASTE  VAULT  THROUGH  A  DOMESTIi 
WELL  TO  THE  SURFACE. 

J.  A.  K.  Reid,  and  T.  Chan. 
IN:  Proceedings  of  the  Fourth  Canadian/ Amer 
can  Conference  on  Hydrogeology:  Fluid  Flov 
Heat  Transfer  and  Mass  Transport  in  Fracture 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1981 
National  Water  Well  Association,  Dublin,  Ohi< 
1988.  p  267-277,  17  fig,  1  tab,  10  ref. 

Descriptors:  'Geohydrology,  'Geologic  fracture 
'Groundwater  movement,  'Path  of  pollutant 
'Radioactive  wastes,  Canada,  Finite  elemei 
method,  Flow  discharge,  Flow  velocity,  Thre< 
dimensional  model,  Underground  waste  disposa 
Wells. 

The  Canadian  concept  for  nuclear  fuel  waste  di 
posal  calls  for  a  disposal  vault  excavated  at  a  dept 
of  500-1000  m  within  a  plutonic  rock.  A  Finiti 
Element  Method  (FEM)  model  has  been  prepare 
to  assess  the  most  likely  path  by  which  radiont 
elides  from  the  fuel  waste  might  return  to  tr 
biosphere  by  simulating  groundwater  movemei 
from  a  vault  in  crystalline  rock  to  a  domestic  we 
penetrating  a  fracture  zone  in  the  rock.  Resul 
were  verified  for  two-dimensional  and  three-d 
mensional  FEM  models  of  the  well,  vault,  roc 
mass,  and  fracture  zones  with  the  results  of  a 
exact  analytical  model  of  the  fracture  zone  an 
well  system.  The  FEM  program  used  for  the  stud 
had  been  verified  previously  by  comparing  its  pn 
dictions  with  field  data  and  analytical  results.  Tl 
methods  used  to  include  the  well  in  the  FEI 
models  and  simulation  results  were  used  for  we 
demands  from  120  cu  m/yr  (the  minimum  requiri 
ment  for  a  single  individual)  to  30,000  cu  m/yr  (tr 
requirement  for  six  persons,  including  irrigation 
Though  not  a  general  case,  three-dimensional  sin 
ulation  results  from  this  case  study  indicate  that  tr 
effect  of  the  high  demand  well  can  be  transferrei 
through  a  fracture  zone  and  through  intact  rock  I 
the  vault,  causing  an  increase  in  water  velocity  an 
changes  in  direction  of  groundwater  flow  patl 
from  the  depth  of  the  vault.  The  discharge  areas  i 
the  surface  are  shown  to  be  slightly  affected  by  tr 
presence  of  the  low  demand  well,  while  the  hig 
demand  well  is  shown  to  capture  all  the  grouni 
water  paths  moving  up  the  fracture  zone  from  tl 
depth  of  the  hypothetical  vault  to  the  biospher 
(See  also  W90-1 1361)  (Fish-PTT) 
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ACIDIFICATION  AND  ALUMEVIUM-COP 
TAMINATION  OF  DRINKING  WATER. 

National  Inst,  of  Public  Health,  Oslo  (Norway 
E.  T.  Gjessing,  J.  Alexander,  and  B.  O.  Rosseland 
IN:  Watershed  89:  The  Future  for  Water  Qualil 
in  Europe.  Volume  I.  Proceedings  of  tl 
IAWPRC  Conference  held  in  Guildford,  U.K 
April  17-20,  1989.  Pergamon  Press,  Inc.,  Nc 
York.  1989.  p  15-21.  1  fig,  1  tab,  14  ref. 

Descriptors:  'Acid  rain,  'Acid  rain  effects,  'Acid 
fication,  'Aluminum,  'Drinking  water,  'Wati 
pollution,  'Water  pollution  sources,  'Water  qua 
ity,  Hydrogen  ion  concentration,  Population  expi 
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sure,    Public    health,    Risks,    Synergistic    effects, 
Water  quality  trends. 

For  the  last  15  years,  the  effects  of  acid  precipita- 
tion on  water  quality  and  the  negative  conse- 
quences for  aquatic  ecosystems  have  been  general- 
ly accepted.  At  first,  the  acidity  itself  was  thought 
to  be  the  reason  for  the  damage;  today  we  know 
that  several  indirect  effects  of  acid  waters,  such  as 
release  of  aluminum  and  its  toxic  action  also  play  a 
major  part  in  biological  effects.  Monitoring  of  pH 
and  Al  in  areas  exposed  to  acid  precipitation  clear- 
ly shows  a  covariance,  and  as  much  as  10-fold 
increases  of  Al  concentration  in  raw  water  have 
been  observed.  The  high  abundance  of  aluminum 
in  the  environment  results  in  universally  high 
levels  of  human  exposure  to  compounds  of  alumi- 
num. Total  exposure  is  increased  for  many  individ- 
uals as  a  result  of  the  various  uses  of  aluminum  and 
its  compounds.  An  almost  complete  lack  of  infor- 
mation on  the  speciation  of  aluminum  following 
ingestion,  and  its  bioavailability,  prevents  any  ef- 
fective estimates  of  absorption.  In  the  aquatic  envi- 
ronment one  distinguishes  between  complexed  Al 
(bonded  to  natural  organics)  and  the  ionic  species. 
Under  certain  circumstances  aluminum  is  detri- 
mental to  human  health.  The  principal  targets  are 
bone  and  brain.  High-risk  groups  are,  for  instance, 
children  and  adults  with  renal  failure.  However,  it 
is  not  possible  at  present  to  assess  the  relative 
significance  of  the  various  components  of  an  indi- 
vidual's environmental  exposure  to  aluminum,  in- 
cluding the  contribution  through  drinking  water. 
(See  also  W90-1 1403)  (Author's  abstract) 
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NITRATES  AND  DRINKING  WATER. 

Societe    Degremont,    Rueil-Malmaison    (France). 
Direction  Technique. 
Y.  Richard. 

IN:  Watershed  89:  The  Future  for  Water  Quality 
in  Europe.  Volume  I.  Proceedings  of  the 
IAWPRC  Conference  held  in  Guildford,  U.K., 
April  17-20,  1989.  Pergamon  Press,  Inc.,  New 
York.  1989.  p  23-37.  6  fig,  2  tab. 

Descriptors:  *Drinking  water,  *Nitrates,  *Path  of 
pollutants,  *Water  pollution  sources,  *Water  qual- 
ity trends,  Agricultural  practices,  Biological  treat- 
ment, Biological  wastewater  treatment,  Denitrifi- 
cation,  Farm  wastes,  Future  planning,  Industrial 
wastes,  Ion  exchange,  Municipal  wastes,  Nonpoint 
pollution  sources. 

The  nitrate  content  of  water  used  to  produce 
drinking  water  is  increasing  in  numerous  countries. 
This  phenomenon  has  several  causes:  industrial 
waste  that  is  usually  very  local,  urban  waste  that 
can  be  easily  characterized,  agriculture  and  animal 
breeding.  The  latter  pollution  source  is  highly  dif- 
fuse and  difficult  to  control.  The  existing  nitrate 
elimination  processes  used  in  the  production  of 
drinking  water  are  reliable.  The  most  widely  used 
techniques  are  ion  exchange  and  heterotrophic  bio- 
logical treatment.  Controlling  the  nitrogen  flow 
does  however  involve  the  reduction  of  these 
sources  of  pollution:  treatment  of  industrial  waste, 
denitrification  of  urban  waste  water,  and  changes 
in  agricultural  and  breeding  practices.  (See  also 
W90-U403)  (Author's  abstract) 
W90-U4O7 


ORGANICS  IN  GROUNDWATER. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
J.  P.  G.  Loch,  A.  van  Dijk-Looyaard,  and  B.  C.  J. 
Zoeteman. 

IN:  Watershed  89:  The  Future  for  Water  Quality 
in  Europe.  Volume  I.  Proceedings  of  the 
IAWPRC  Conference  held  in  Guildford,  U.K., 
April  17-20,  1989.  Pergamon  Press,  Inc.,  New 
York.  1989.  p  39-55.  10  tab,  66  ref. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water quality,  'Organic  compounds,  'Path  of  pol- 
lutants, 'Water  quality,  Aldicarb,  Alkyl  sulfides, 
Ethylene  thiourea,  Future  planning,  Hydrocar- 
bons, Metabolites,  Pesticide  residues,  Risk  assess- 
ment, Soil  contamination,  Vinyl  chloride,  Water 
supply. 


Contamination  of  groundwater  by  organics  is 
caused  by  releases  from  diffuse  and  point  sources. 
Persistence  and  mobility  play  a  crucial  role  in  the 
soil  behavior  of  organics  such  as  pesticides,  sol- 
vents and  incineration  by-products.  After  passage 
through  the  aerated  zone,  water-soluble  organics 
may  penetrate  aquifers  used  for  potable  supply, 
often  in  concentrations  above  0.1  micrograms/L. 
Discharges  of  organics  from  point  sources  general- 
ly reach  aquifers  directly.  Diffuse  sources,  such  as 
pesticide  applications,  result  in  aquifer  contamina- 
tion only  in  the  case  of  persistent  and  mobile 
compounds.  Typical  examples  of  frequently  occur- 
ring organics  are  monocyclic  aromatics,  chlorinat- 
ed aliphatics  and  nematicides.  The  continued  expo- 
sure of  soils  to  organic  contaminants  will  result  in 
an  increased  occurrence  of  polar  metabolites  in 
sources  for  potable  water  supply  in  the  future. 
Examples  of  metabolites  are  vinylchloride,  alkyl- 
sulfides,  aldicarb-sulfon,  aldicarb-sulfoxide  and  eth- 
ylenethiourea.  Analytical  methodology  and  risk 
estimation  will  have  to  focus  on  this  category  of 
organics  in  groundwater,  which  often  escapes  our 
attention.  (See  also  W90- 11403)  (Author's  abstract) 
W90- 11408 


ACCIDENTS  AND  SURFACE  WATER:  THE 
CASE  OF  PORTUGAL  WITH  EMPHASIS  ON 
THE  TEJO  HYDROGRAPHIC  BASIN. 

Director-General  for  Natural   Resources,   Lisbon 

(Portugal). 

M.  Cardoso  da  Silva. 

IN:  Watershed  89:  The  Future  for  Water  Quality 

in     Europe.     Volume     I.     Proceedings     of    the 

IAWPRC  Conference  held  in  Guildford,   U.K., 

April    17-20,    1989.   Pergamon   Press,   Inc.,   New 

York.  1989.  p  57-68.  3  fig,  4  tab,  68  ref. 

Descriptors:  'Accidents,  'Portugal,  'Spills,  'Sur- 
face water,  'Tagus  River  Basin,  'Water  pollution 
prevention,  'Water  pollution  sources,  Coastal 
waters,  Emergency  planning,  Hydrocarbons,  In- 
dustrial wastes,  International  waters,  Monitoring, 
Oil  pollution,  Radioactive  wastes,  Simulation  anal- 
ysis, Warning  systems,  Water  quality  control. 

The  history  of  events,  either  natural  or  due  to 
anthropogenic  activities  that  cause  water  quality 
degradation  or  impair  the  normal  use  of  water, 
highlight  some  useful  aspects  for  the  understanding 
and  prevention  of  their  harmful  effects.  Most  of 
the  so-called  pollution  accidents  are  in  fact  due  to 
non-accidental  causes,  both  deliberate  or  due  to 
careless  attitudes.  Industrial  activities  and  hydro- 
carbons are  the  most  common  causes.  Recommen- 
dations on  the  best  methodologies  to  approach  the 
problem  give  special  attention  to  preventive  meas- 
ures and  to  the  development  of  alarm  systems; 
knowledge  of  natural  systems  and  the  development 
of  a  simulation  capability  to  forecast  the  evolution 
of  different  scenarios  are  of  key  importance  to  the 
design  of  emergency  plans.  International  organiza- 
tions play  a  decisive  role  in  the  promotion  and 
coordination  of  actions  to  establish  rules  for  the 
management  and  protection  of  international  river 
basins.  In  Portugal,  water  quality  is  being  moni- 
tored in  the  rivers  and  reservoirs  of  the  Tejo 
catchment,  in  the  Tejo  Estuary,  and  in  coastal 
waters.  Special  attention  is  being  given  to  radioac- 
tive contamination  and  to  oil  pollution.  A  program 
to  install  automatic  monitoring  stations  at  drinking 
water  abstraction  points  is  being  implemented.  (See 
also  W90-1 1403)  (Author's  abstract) 
W90- 11409 


QUALITY  OF  RECREATIONAL  WATERS: 
CURRENT  KNOWLEDGE  AND  FUTURE  PER- 
SPECTIVES. 

Universidad   Politecnica  de  Cataluna,   Barcelona 

(Spain).  School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11410 


METAL  RELEASES  FROM  TOXIC  WASTES 
AND  THEIR  IMPACT  ON  GROUNDWATER 
AND  SURFACE  WATERS. 

Technische   Univ.   Hamburg-Harburg   (Germany, 

F.R.).  Arbeitsbereich  Umweltschutztechnik. 

U.  Forstner. 

IN:  Watershed  89:  The  Future  for  Water  Quality 


in  Europe.  Volume  I.  Proceedings  of  the 
IAWPRC  Conference  held  in  Guildford,  U.K., 
April  17-20,  1989.  Pergamon  Press,  Inc.,  New 
York.  1989.  p  87-106.  9  tab,  138  ref. 

Descriptors:  'Groundwater  pollution,  'Literature 
review,  'Metals,  'Path  of  pollutants,  'Surface 
water,  'Toxic  wastes,  'Water  pollution  sources, 
Acid  mine  drainage,  Acid  rain  effects,  Arsenic, 
Boron,  Dredging  wastes,  Effluents,  Future  plan- 
ning, Heavy  metals,  Industrial  wastes,  Leachates, 
Municipal  wastes,  Rhine  River,  Soil  contamina- 
tion, Waste  management,  Water  pollution  control, 
Water  quality  standards. 

Surface-water  and  groundwater  pollution  prob- 
lems from  metals  and  metalloids  are  reviewed. 
These  substances  are  mobilized  from  solid  waste 
materials  such  as  municipal  and  industrial  solid 
waste,  sewage  sludge,  dredged  material,  inciner- 
ation ashes,  mining  residues,  and  contaminated  soil. 
Mobilization  occurs  through  various  hydrochemi- 
cal  processes-effects  of  pH  changes  and  redox 
changes  or  complexation  by  organic  and  inorganic 
ligands,  for  example.  In  surface  waters,  metal  pol- 
lution seems  to  have  peaked  in  critical  areas  (e.g., 
in  the  Rhine  River)  as  a  result  of  recent  improve- 
ments in  wastewater  treatment.  However,  particu- 
lar problems  still  exist  due  to  input  of  acidity  from 
atmospheric  precipitation  or  mine  effluents.  In 
groundwater,  pollution  by  arsenic,  boron,  and 
heavy  metals  is  often  caused  by  landfill  leachates. 
Measures  against  excessive  inputs  of  metals  include 
control  of  effluents  and  atmospheric  release,  con- 
tainment of  critical  compounds  (e.g.,  by  chemical 
stabilization),  and  recycling  of  valuable  compo- 
nents at  least  in  some  fractions  of  waste  materials. 
Long-term  effects  will  increasingly  be  considered 
in  the  management  of  solid  wastes.  A  major  objec- 
tive for  ultimate  disposal  of  non-valuable  residues 
is  to  attain  a  composition  similar  to  that  of  the 
earth's  crust.  For  the  definition  of  such  standards, 
both  for  pragmatic  interim  solutions  and  for  ulti- 
mate goals,  criteria  and  test  procedures  are  needed 
for  evaluation  of  long-term  release  of  metals  from 
different  waste  substrates  into  aquatic  systems.  (See 
also  W90-1 1403)  (Author's  abstract) 
W90-11411 


MODEL  SIMULATIONS  OF  THE  DRIFT  AND 
SPREAD  OF  THE  EXXON  VALDEZ  OIL 
SPILL. 

Atmospheric   Environment   Service,    Downsview 

(Ontario). 

S.  Venkatesh. 

Atmosphere  -  Ocean  ATOCDA,  Vol.  28,  No.  1,  p 

90-105,  March  1990.  10  fig,  18  ref.  DOI  Contract 

14-12-0001-30413. 

Descriptors:  'Alaska,  'Model  studies,  'Oil  spills, 
'Path  of  pollutants,  'Simulation  analysis,  Aquatic 
drift,  Exxon  Valdez,  Oil  pollution,  Prince  William 
Sound,  Water  currents,  Wind. 

The  drift  and  spread  of  the  Exxon  Valdez  oil  spill 
that  occurred  on  24  March  1989  was  simulated 
using  a  modified  version  of  the  Canadian  Atmos- 
pheric Environment  Service  oil  spill  behavior 
model.  Since  the  coastline  in  the  area  of  the  spill 
was  irregular,  modifications,  particularly  those  in 
respect  to  the  spatial  variation  of  water  currents, 
were  necessary  for  a  realistic  simulation  of  the 
movement  of  the  oil  slick.  The  importance  of  the 
combination  of  wind  and  water  currents  on  oil 
drift  were  illustrated  with  separate  analyses.  The 
net  drift  taken  into  account  was  nearly  3-4  times 
that  with  wind  or  currents  alone.  Low  net  drifts, 
with  wind  or  water  currents  as  the  driving  force, 
result  from  the  beaching  of  most  of  the  oil  parcels. 
Comparisons  between  the  12  day  model  simula- 
tions and  direct  observations  showed  that  the  pre- 
dicted drift  of  the  body  of  oil  containing  the  high- 
est concentration  of  oil  parcels  is  in  agreement 
with  the  observed  location.  Model  simulations 
showed  additional  oil  parcels  farther  south  but 
with  lower  concentrations.  This  may  be  an  indica- 
tion that  some  of  the  oil  may  have  been  weathered 
enough  to  be  submerged  below  the  surface;  and 
not  visible  from  the  air.  The  overestimation  of  the 
drift  may  also  have  been  caused  by  inaccurate 
wind  and/or  water  current  inputs.  The  accuracy  of 
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these  inputs  can  be  improved  through  the  use  of 
models  developed  specifically  to  address  this  prob- 
lem. The  surface  spreading  of  the  oil  was  also  well 
simulated  using  the  turbulent  dispersion  coefficient 
used  in  the  Argo  Merchant  study  and  in  the  Beau- 
fort Sea  study  of  Venkatesh.  Thus,  a  value  of  6000 
sq  m/sec  for  the  turbulent  dispersion  coefficient 
seems  to  be  appropriate  for  simulating  the  lateral 
spread  of  oil  slicks.  (Chonka-PTT) 
W90- 11424 


GEOCHEMICAL  PROCESSES  CONTROLLING 
SELENIUM  IN  GROUND  WATER  AFTER 
MINING,  POWDER  RIVER  BASIN,  WYO- 
MING, U.S.A. 

Geological  Survey,  Cheyenne,  WY. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-11452 


DISPERSION  IN  AN  OPEN  CHANNEL  WITH 
A  STEP  IN  THE  CROSS-SECTION. 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90- 11483 


CONCENTRATION  OF  137-CS  AND  90-SR  IN 
MARINE  FISH  FROM  THE  SOUTHERN 
BALTIC  SEA. 

Central  Lab.  for  Radiological  Protection,  Warsaw 

(Poland). 

D.  Grzybowska. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

31,  No.  1/2,  p  139-147,  1989.  6  tab,  17  ref. 

Descriptors:  'Baltic  Sea,  *Cesium  radioisotopes, 
•Contamination,  'Fallout,  *Fish,  'Path  of  pollut- 
ants, 'Radioactive  wastes,  'Strontium  radioiso- 
topes, 'Water  pollution  sources,  Cadmium,  Cher- 
nobyl, Marine  environment,  Nuclear  accidents, 
Strontium,  Tissue  analysis. 

The  concentration  of  137-Cs  and  90-Sr  in  the  flesh, 
and  90-Sr  in  the  bones,  of  marine  fish  from  the 
Baltic  Sea  has  been  determined  since  1982.  During 
the  period  September  1982  to  February  1986  the 
concentration  of  90-Sr  and  137-Cs  in  fish  flesh 
remained  almost  unchanged.  Mean  values  for  the 
flesh  of  cod,  herring,  and  flounder  were  1.9,  2.4, 
and  1.9  Bq/kh  wet  weight,  respectively.  The  con- 
centration of  90-Sr  in  fish  flesh  was  many  times 
lower  than  that  of  137-Cs  and  was  maintained  in 
the  limits  of  the  determination  possibilities  of  the 
method.  The  mean  concentration  of  90-Sr  was  0.26 
BqAg  wet  weight.  The  content  of  90-SR  in  fish 
bones  was  also  low,  though  this  element,  being 
chemically  similar  to  calcium,  has  the  capacity  of 
cumulating  in  the  bone  tissue.  The  mean  concen- 
tration of  90-Sr  was  0.95  Bq/kg  wet  bone  weight 
and  the  mean  values  for  cod,  herring,  and  flounder 
were  1.2,  1.4,  and  0.4  BqAg  wet  weight,  respec- 
tively. The  concentration  factor  fish/water,  de- 
fined as  the  relation  of  concentrations  of  90-Sr  and 
137-Cs  in  fish  tissue  (BqAg  wet  weight)  to  concen- 
trations in  the  water  (Bq/dm)  was  calculated  for 
fish  flesh  and  bones  for  values  of  mean  concentra- 
tions. In  the  period  of  1982  to  1986  the  concentra- 
tion factor  of  137-Cs  in  the  fish  flesh  was  on  the 
average  142,  with  a  value  range  from  106  to  224, 
and  of  90-Sr  from  15  to  17.  The  concentration 
factor  of  90-Sr  in  tissue  of  fish  bones  was  in  the 
same  period  47  on  the  average,  with  a  value  range 
from  19  to  67.  The  accident  at  Chernobyl  in  April 

1986  emitted  into  the  atmosphere  radioactive  sub- 
stances with  different  composition  and  properties 
than  the  world  radioactive  fallout  following  nucle- 
ar test  explosions.  The  concentration  of  the  two 
radioisotopes  in  the  sea  water  in  1986  increased  10 
times  in  the  area  of  the  southern  Baltic  Sea  as 
compared  with  1985  and  was  on  the  average  151 
Bq/cu  m  (144-Cs-54  Bq/cu  m,  137-Cs-100  Bq/cu 
m).  In  1987  the  concentration  of  the  sum  of  the 
two  radioisotopes  of  caesium  was  on  the  average 
83  Bq/cu  m  and  the  concentration  of  134-Cs  and 
1 37-Cs  24  Bq/cu  m  and  59  Bq/cu  m,  respectively. 
The  concentration  of  the  sum  of  radioisotopes  134- 
Cs  and  137-Cs  determined  radiochemically  in  fish 
samples  collected  in  June  86  was  on  the  average 
4.7  Bq  kg-1  wet  weight,  while  in  the  samples  from 

1987  it  increased  to  6.2  Bq  kg-1.  (Author's  ab- 
stract) 


W90-11517 


HYDROCARBON  MINERALIZATION  IN 
SEDIMENTS  AND  PLASMID  INCIDENCE  IN 
SEDIMENT  BACTERIA  FROM  THE  CAM- 
PECHE  BANK. 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

J.  G.  Leahy,  C.  C.  Somerville,  K.  A.  Cunningham, 
G.  A.  Adamantiades,  and  J.  J.  Byrd. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  56,  No.  6,  p  1565-1570,  June  1990. 
4  fig,  1  tab,  38  ref.  NSF  Grants  INT-82-15418  and 
BSR-84-01397,  EPA  Grant  CR8 12246-0 1-0. 

Descriptors:  'Biodegradation,  'Fate  of  pollutants, 
'Gulf  of  Mexico,  'Hydrocarbons,  'Marine  bacte- 
ria, 'Marine  sediments,  'Mineralization,  'Oil  pol- 
lution, 'Path  of  pollutants,  Campeche  Bank, 
Chemical  interactions,  DNA,  Microbial  degrada- 
tion, Offshore  platforms,  Oil  fields,  Plasmids. 

Rates  of  degradation  of  radiolabeled  hydrocarbons 
and  the  incidence  of  bacterial  plasmid  DNA  were 
investigated  in  sediment  samples  collected  from  the 
Campeche  Bank,  Gulf  of  Mexico,  the  site  of  an 
offshore  oil  field  containing  several  petroleum  plat- 
forms. Overall  rates  of  mineralization  of  14C-hexa- 
decane  and  14C-phenanthrene  measured  for  sedi- 
ments were  negligible;  <1%  of  the  substrate  was 
converted  to  C02  in  all  cases.  Low  mineralization 
rates  are  ascribed  to  nutrient  limitations  and  to  a 
lack  of  adaptation  by  microbial  communities  to 
hydrocarbon  contaminants.  Plasmid  frequency 
data  for  sediment  bacteria  similarly  showed  no 
correlation  with  proximity  to  the  oil  field,  but, 
instead,  showed  correlation  with  water  column 
depth  at  each  sampling  site.  Significant  differences 
between  sites  were  observed  for  proportion  of 
isolates  carrying  single  or  multiple  plasmids  and 
mean  number  of  plasmids  per  isolate,  each  of 
which  increased  as  a  function  of  depth.  (Author's 
abstract) 
W90- 11520 


ANAEROBIC  BIODEGRADATION  OF  2,4,5- 
TRICHLOROPHENOXYACETIC  ACID  IN 
SAMPLES  FROM  A  METHANOGENIC  AQUI- 
FER: STIMULATION  BY  SHORT-CHAIN  OR- 
GANIC ACIDS  AND  ALCOHOLS. 
Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 
Microbiology. 

S.  A.  Gibson,  and  J.  M.  Suflita. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  6,  p  1825-1832,  June  1990. 
3  fig,  3  tab,  46  ref.  EPA  Agreement  812808. 

Descriptors:  'Biochemistry,  'Biodegradation, 
'Fate  of  pollutants,  'Groundwater  pollution, 
'Herbicides,  'Microbial  degradation,  'Path  of  pol- 
lutants, 'Water  pollution  treatment,  Aquifers,  Aro- 
matic compounds,  Chemical  analysis,  Chlorinated 
hydrocarbons,  Halogenated  compounds,  Metabo- 
lism, Microbiological  studies,  Sulfates,  Trichloro- 
phenoxyacetic  acid. 

The  herbicide  2,4,5-trichlorophenoxyacetic  acid 
(2,4,5-T)  was  dehalogenated  in  samples  from  a 
methanogenic  aquifer  to  form  2,4-dichlorophenox- 
yacetic  and  2,5-dichlorophenoxyacetic  acids  as  the 
first  detected  intermediates.  Further  incubation  of 
the  aquifer  slurries  resulted  in  the  formation  of 
several  intermediates  including  monochlorophen- 
oxyacetic  acids,  di-,  and  monochlorophenols,  as 
well  as  phenol.  No  transformation  of  the  parent 
substrate  or  production  of  intermediates  was  de- 
tected in  autoclaved  controls.  The  pattern  of  inter- 
mediate formation  suggests  that  the  anaerobic  deg- 
radation of  2,4,5-T  proceeded  by  a  series  of  se- 
quential dehalogenation  steps  with  side-chain 
cleavage  reactions  occurring  at  some  point  before 
ring  cleavage.  The  addition  of  short-chain  organic 
acids  or  alcohols  stimulated  the  onset  and  rate  of 
dehalogenation  and  decreased  the  amount  of 
parent  substrate  still  detectable  as  halogenated  in- 
termediates at  the  end  of  the  experiment.  Sulfate 
addition  had  the  opposite  effect  on  dehalogenation 
regardless  of  whether  supplemental  carbon  was 
added  to  the  aquifer  slurries.  The  inhibitory  effect 
of  sulfate  on  dehalogenation  could  sometimes  be 
relieved    with    molybdate,    although    this    effect 


seemed  to  be  related  to  the  supplemental  carb 
compound  that  was  used.  (Author's  abstract) 
W90-11524 


ATTACHMENT  OF  VIBRIO  CHOLERAE  SE 
OGROUP  Ol  TO  ZOOPLANKTON  AND  PH 
TOPLANKTON  OF  BANGLADESH  WATEB 

Center  of  Marine  Biotechnology,  Baltimore,  M 
M.  L.  Tamplin,  A.  L.  Gauzens,  A.  Huq,  D.  A. 
Sack,  and  R.  R.  Colwell. 

Applied  and  Environmental  Microbiolo 
AEMIDF,  Vol.  56,  No.  6,  p  1977-1980,  June  19« 
1  tab,  28  ref.  WHO  Grant  C6/181/70(A),  Agen 
for  International  Development  Grant  DPE-55' 
G-55-4060-00,  and  Public  Health  Service  Gn 
R22.A1-14242. 

Descriptors:  'Bangladesh,  'Ecosystems,  'Mici 
biological  studies,  'Path  of  pollutants,  'Phyi 
plankton,  'Vibrio,  'Zooplankton,  Aquatic  bac 
ria,  Bacteria,  Pathogenic  bacteria,  Public  heal 

Vibrio  cholerae  serogroup  Ol,  the  causative  ag( 
of  cholera,  is  capable  of  surviving  in  aquatic  en 
ronments  for  extended  periods  and  is  considered 
autochthonous  species  in  estuarine  and  brack 
waters.  These  environments  contain  numerous  e 
ments  that  may  effect  its  ecology.  The  stud 
reported  in  this  paper  examined  physical  inter: 
tions  between  V.  cholerae  Ol  and  natural  plankt 
populations  of  a  geographical  region  in  Banglade 
where  cholera  is  an  endemic  disease.  Resu 
showed  that  4  of  5  clinical  V.  cholerae  Ol  stra 
and  endogenous  bacterial  flora  were  attached  pr 
erentially  to  zooplankton  molts  (exuviae)  rati 
than  to  whole  specimens.  One  strain  attached 
approximately  equal  numbers  to  both  exuviae  a 
whole  specimens.  V.  cholerae  Ol  also  attached 
several  phytoplankton  species.  The  results  sh< 
that  V.  cholerae  Ol  can  bind  to  diverse  plankt 
species  collected  from  an  area  where  cholera  is 
endemic  disease,  with  potentially  significant  effe 
on  its  ecology.  (Author's  abstract) 
W90- 11527 


CONTAMINATED  SEDIMENT  AS  A  SOURi 
OF  PCBS  IN  A  RIVER  SYSTEM. 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
P.  Larsson,  L.  Okla,  S.  O.  Ryding,  and  B.  Westo 
Canadian  Journal  of  Fisheries  and  Aquatic  S 
ences  CJFSDX,  Vol.  47,  No.  4,  p  746-754,  At 
1990.  9  fig,  1  tab,  34  ref. 

Descriptors:  'Path  of  pollutants,  'Polychlorinal 
biphenyls,  'River  systems,  'Sediment  contamii 
tion,  Air-water  interfaces,  Aroclors,  Bounds 
processes,  Chemical  properties,  Deposition,  Li 
sediments,  Sedimentation,  Solute  transpc 
Sweden. 

The  transport  of  PCBs  (Aroclor  1242)  in  the  I 
River  system  in  southern  Sweden  was  governed 
outflow  from  sediment  in  the  26-ha  contaminai 
lake.  Experiments  in  the  lake  revealed  that  U 
PCBs/d  escaped  from  the  sediment,  while  se 
mentation  was  3  g  PCB/d.  Volatilization  of  PC 
from  the  lake  surface  was  0.02  g/d,  which  v 
considerably  higher  than  the  atmospheric  fall< 
(<=  0.001  g/d).  The  majority  of  the  sedime 
desorbed  compounds  (80%)  remained  at  the  it 
mouth,  60  km  downstream,  and  entered  the  Bal 
Sea.  Desorption  increased  the  ratio  of  tetrachlo 
biphenyls  in  the  water.  Transport  across  i 
water/air  interface  was  higher  for  trichlorobiph 
yls,  while  atmospheric  deposition  was  dominai 
by  pentachlorobiphenyls  and  hexachlorobiphen) 
Therefore,  the  sediment  of  the  lake  acted  a  soui 
of  PCBs  entering  the  river  system  as  well  as  I 
atmosphere.  (Author's  abstract) 
W90- 11537 


ORGANIC  AND  TRACE  METAL  CONTAft 
NANTS  IN  SEDIMENTS,  SEA  WATER  AND  C 
GANISMS  FROM  TWO  BERMUDAN  HA 
BOURS. 

Bermuda  Biological  Station  for  Research,  Fei 

Reach. 

K.  A.  Burns,  M.  G.  Ehrhardt,  J.  MacPherson,  J. 

A.  Tierney,  and  G.  Kananen. 
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ournal  of  Experimental  Marine  Biology  and  Ecol- 
gy  JEMBAM,  Vol.  138,  No.  1,2,  p  9-34,  June  19, 
990.  9  fig,  9  tab,  23  ref. 

)escriptors:  'Bermuda,  *Bioaccumulation,  'Bioin- 
icators,  'Nonpoint  pollution  sources,  'Organic 
ollutants,  *Path  of  pollutants,  *Trace  metals, 
Water  pollution  sources,  Benthic  fauna,  Bivalves, 
Chemical  analysis,  Copper,  Fate  of  pollutants,  Hy- 
rocarbons,  Lead,  Marine  environment,  Marine 
ediments,  Oil,  Oxidation,  Polychlorinated  biphen- 
ls,  Polycyclic  aromatic  hydrocarbons,  Seawater, 
;ediment  chemistry,  Sediment  contamination,  Sub- 
ropic  zone,  Zinc. 

Tie  results  of  chemical  analyses  of  sediments,  sea- 
rater  and  selected  organisms  collected  during  an 
ntergovernmental  Oceanographic  Commission  are 
Tesented.  The  data  show  gradients  for  the  trace 
letals  Cu,  Pb  and  Zn  in  sediments,  and  for  petro- 
;um  hydrocarbons  in  sediments  and  organisms 
elated  to  point  and  nonpoint  source  inputs  to  the 
seal  harbor  waters.  Evidence  for  local  sources  of 
'AH  combustion  products  and  PCBs  is  presented, 
lthough  no  obvious  point  sources  could  be  identi- 
ied.  Methods  of  the  organic  analyses  were  expand- 
d  to  provide  an  estimate  of  the  relative  abundance 
if  hydrocarbon  (HC)  oxidation  products  compared 
o  the  parent  hydrocarbon  contaminants.  Water 
amples  confirmed  that  the  harbors  receive  inputs 
if  low  boiling  fuel  products  in  addition  to  deposi- 
ion  of  fossil  fuel  combustion  products.  However, 
be  island's  subtropical  environment,  processes  of 
vaporation,  tidal  flushing  and  photo-degradation 
re  rapid  enough  to  prevent  significant  accumula- 
lon  of  light  HC's  in  the  calcareous  sand  sediments. 
IC's  in  sediments  were  medium  and  high  molecu- 
ir  weight  residues,  while  the  bivalve  and  holoth- 
irian  'indicator'  organisms  concentrated  the  more 
oluble  lighter  HC  and  PCB  components.  The 
latabase  was  too  small  to  determine  the  full  poten- 
lal  of  the  benthic  feeding  holothurians  as  indica- 
tes of  contamination,  although  they  accumulated 
ome  organic  contaminants.  Significant  propor- 
ions  of  the  HC  resides  in  all  samples  were  present 
s  oxygenated  reaction  products,  highlighting  the 
leed  for  further  research  on  the  bioaccumulation 
nd  relative  bioactivities  of  the  oxidation  products. 
See  also  W90-1 1549)  (Author's  abstract) 
V90-11548 


'ETROLEUM-DERIVED  DISSOLVED  OR- 
JANIC  COMPOUNDS  CONCENTRATED 
iROM  INSHORE  WATERS  IN  BERMUDA. 

Ciel  Univ.  (Germany,  F.R.).  Inst,  fuer  Meeres- 

mnde. 

A.  G.  Ehrhardt,  and  K.  A.  Burns. 

ournal  of  Experimental  Marine  Biology  and  Ecol- 

>gy  JEMBAM,  Vol.  138,  No.  1,2,  p  35-47,  June  19, 

990.  1  fig,  5  tab,  29  ref.  Deutsche  Forschungsge- 

neinschaft  Grant  EH  39/19-1. 

descriptors:  'Bermuda,  "Oil,  'Organic  pollutants, 
'Path  of  pollutants,  'Water  pollution  sources, 
Chemical  analysis,  Dissolved  organic  carbon,  Fate 
)f  pollutants,  Hydrocarbons,  Marine  environment, 
Organic  compounds,  Oxidation,  Photolysis,  Poly- 
:yclic  aromatic  hydrocarbons,  Pyrolysis,  Sea- 
vater,  Subtropic  zone. 

n  conjunction  with  the  Intergovernmental  Ocean- 
igraphic  Commission,  lipophilic  dissolved  organic 
naterial  was  concentrated  from  Bermuda  inshore 
vaters  by  liquid-solid  adsorption.  Water  samplers 
were  moored  at  depths  of  1-2  m  on  the  reef  plat- 
orm  and  in  inland  seawater  basins.  Alkylated 
PAH  with  minor  contributions  of  unsubstituted 
jarent  compounds  were  detected  in  the  basins, 
itrongly  suggesting  a  fossil  fuel  origin.  Concentra- 
:ions  diminishing  steeply  over  a  short  distance 
jetween  contaminated  harbor  water  and  a  control 
itation  suggest  a  source  of  limited  spatial  extension 
'or  unsubstituted  PAH.  An  even  steeper  concen- 
ration  gradient  of  alkyl  substituted  PAH  may  indi- 
:ate  their  more  rapid  environmental  alteration. 
ITius,  predominance  of  unsubstituted  over  substi- 
:uted  PAH  in  environmental  samples  could  have 
iwo  causes:  a  significant  contribution  of  pyrolysis 
products  or  easier  conversion/degradability  of  sub- 
stituted PAH.  Photochemically  generated  hy- 
iroxyl  and  carbonyl  derivatives  of  alkylbenzenes 
were  also  measured.  Concentrations  of  hydroxyl 


derivatives  exceeded  those  of  carbonyl  derivatives 
in  harbor  water  with  a  high  load  of  dissolved 
organic  material.  In  waters  with  lower  organic 
carbon  load,  concentrations  of  carbonyl  deriva- 
tives were  essentially  similar  but  concentrations  of 
hydroxyl  derivatives  dropped  below  the  detection 
limit.  It  is  proposed  that  the  total  concentration  of 
dissolved  organic  material  in  the  water  influences 
the  degree  of  oxidation  and  thus  the  composition 
of  products  formed.  Combined  concentrations  of 
specific  photo-oxidation  products  were  up  to  more 
than  seven  times  higher  than  those  of  the  parent 
hydrocarbons,  indicating  rapid  conversion  rates  in 
this  subtropical  environment.  These  results  support 
the  need  for  further  assessment  of  the  relative 
toxicities  of  the  reaction  products  in  addition  to 
those  of  the  parent  hydrocarbon  contaminants  in 
marine  ecosystems.  (See  also  W90-11548)  (Au- 
thor's abstract) 
W90-11549 


CHANGES  IN  THE  BIOCHEMICAL  COMPO- 
SITION OF  A  SUBTROPICAL  BD7ALVE,  ARCA 
ZEBRA,  IN  RESPONSE  TO  CONTAMINANT 
GRADIENTS  IN  BERMUDA. 

Woods    Hole    Oceanographic    Institution,    MA. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-11552 


MEASUREMENT  OF  PHYSIOLOGICAL  EN- 
ERGETICS (SCOPE  FOR  GROWTH)  AND 
CHEMICAL  CONTAMINANTS  IN  MUSSELS 
(ARCA  ZEBRA)  TRANSPLANTED  ALONG  A 
CONTAMINATION  GRADIENT  IN  BERMU- 
DA. 

Plymouth  Marine  Lab.  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11553 


ANALYSIS  OF  MACROBENTHIC  AND  MEIO- 
BENTHIC  COMMUNITY  STRUCTURE  IN  RE- 
LATION TO  POLLUTION  AND  DISTURB- 
ANCE IN  HAMILTON  HARBOUR,  BERMUDA. 

Plymouth  Marine  Lab.  (England). 

For  primary  bibliographic  entry  see  Field  5C. 

W90- 11554 


WATER  QUALITY  BIOASSAYS  IN  TWO  BER- 
MUDAN  HARBOURS  USING  THE  CILIATE 
EUPLOTES  VANNUS,  IN  RELATION  TO  TRI- 
BUTYLTIN  DISTRIBUTION. 

Plymouth  Marine  Lab.  (England). 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 11556 


ION  TRANSPORT  DURING  UNSTEADY 
WATER  FLOW  IN  AN  UNSATURATED  CLAY 
SOIL. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  2G. 
W90-11558 


ADSORPTION  OF  HEAVY  METALS  BY  SILI- 
CON AND  ALUMINUM  OXIDE  SURFACES 
ON  CLAY  MINERALS. 

National    Chemical    Lab.    for    Industry,    Yatabe 

(Japan). 

For  primary  bibliographic  entry  see   Field   2G 

W90-11562 


EXCHANGE  CAPACITY  AND  ADSORBED- 
CATION  CHARGE  AS  AFFECTED  BY  CHLO- 
RIDE AND  PERCHLORATE. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2G. 
W90- 11564 


CATION  EXCHANGE  ISOTHERMS  OB- 
TAINED WITH  BATCH  AND  MISCIBLE-DIS- 
PLACEMENT  TECHNIQUES. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
W.  J.  Bond,  and  I.  R.  Phillips. 


Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  3,  p  722-728,  May/June  1990.  3  fig,  3 
tab,  35  ref.  Australian  Water  Research  Advisory 
Council  Project  No.  84/164. 

Descriptors:  'Cation  exchange,  'Ion  transport, 
'Isotherms,  'Path  of  pollutants,  'Soil  chemistry, 
'Soil  water,  'Solute  transport,  'Water  chemistry, 
Calcium,  Cations,  Chemical  analysis,  Clays,  Fate 
of  pollutants,  Ion  exchange,  Laboratory  methods, 
Potassium,  Sodium,  Soil  contamination,  Soil  types. 

In  order  to  predict  the  transport  of  reacting  solutes 
through  soils,  it  is  necessary  to  quantify  their  parti- 
tioning between  the  solution  and  surface  phases. 
Conventional  batch  techniques  for  measuring  ad- 
sorption isotherms  have  limitations  for  many  sur- 
face reactions,  which  may  be  overcome  by  using 
miscible-displacement  methods.  In  this  study,  an 
improved  miscible-displacement  technique  for 
measuring  adsorption  isotherms  was  developed 
and  its  results  compared  with  those  from  a  stand- 
ard batch  method  for  cation  exchange  in  a  strongly 
aggregated  heavy  clay  soil.  The  new  technique  is 
based  on  destructive  sampling  of  unsteady,  unsatu- 
rated flow  experiments  and  an  improved  method 
for  simultaneously  measuring  solution-cation  and 
exchangeable-cation  concentrations.  Isotherms 
were  obtained  by  the  miscible-displacement 
method  for  total  solution  concentrations  of  be- 
tween 20  and  200  mmol/L  from  experiments  that 
were  terminated  after  6  to  24  h.  These  isotherms 
were  identical  with  each  other  and  were  also  not 
significantly  different  from  those  obtained  by  the 
batch  method  for  both  Na-Ca  and  K-Ca  exchange. 
This  confirms  that  exchange  equilibrium  was 
reached  in  the  miscible-displacement  method  and 
that  this  technique  is  suitable  for  measuring  ex- 
change isotherms.  The  results  also  permit  some 
observations  to  be  made  about  the  rate  of  approach 
to  equilibrium  of  ion-exchange  reactions  in  aggre- 
gated soils  and  the  suitability  of  equilibrium  ex- 
change isotherms  for  application  to  natural  flow 
regimes.  (Author's  abstract) 
W90- 11565 


COPPER  AND  CADMIUM  EFFECTS  ON  PO- 
TASSIUM ADSORPTION  AND  BUFFERING 
CAPACITY. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Plant  and 

Soil  Science. 

J.  E.  Yang,  and  O.  Skogley. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  3,  p  739-744,  May/June  1990.  3  fig,  4 

tab,  19  ref. 

Descriptors:  'Adsorption,  'Cadmium,  'Copper, 
'Ion  exchange,  'Path  of  pollutants,  'Potassium, 
•Soil  contamination,  'Water  chemistry,  'Water 
pollution  effects,  Adsorption  kinetics,  Buffering, 
Calcium,  Chemical  analysis,  Clays,  Fate  of  pollut- 
ants, Heavy  metals,  Loam,  Magnesium,  Mathemat- 
ical equations,  Soil  chemistry,  Temperature  effects, 
Trace  metals. 

Trace  metals  have  accumulated  in  many  soils  from 
application  of  mine  wastes,  sewage  sludges  and 
other  residues.  Toxic  effects  of  heavy  metals  on 
plants  growing  in  contaminated  soil  have  been  well 
documented,  but  related  effects  of  heavy  metals  on 
nutrient  availability,  e.g.,  K,  are  limited.  The  influ- 
ence of  Cu  or  Cd  added  as  CI  salts  was  investigat- 
ed on  K  adsorption  kinetics,  K  buffering  capacity, 
and  relative  distribution  of  K  between  solution  and 
solid  phase.  Amsterdam  silty  clay  loam  (Typic 
Haploboroll)  was  equilibrated  with  H20  (Soil/ 
H20  =  1:10)  containing  several  levels  of  K  and 
three  levels  of  Cu  or  Cd  at  5  and  20  degrees  C  for 
0.25  to  336  h.  The  major  species  of  K  Cu  and  Cd 
were  K  and  Cu  in  the  K-Cu  system,  and  K,  Cd  and 
CdCl  in  the  K-Cd  system  as  calculated  by  GEO- 
CHEM.  The  kinetics  of  K  adsorption  was  best 
described  by  the  Elovich  equation.  Potassium  ad- 
sorption was  rapid,  occurring  in  less  than  15  min, 
followed  by  a  gradual  continuous  adsorption.  The 
amount  of  K  adsorbed  decreased  more  from  Cu 
than  from  Cd  additions.  Reaction  rate  constants 
decreased  with  increasing  Cu  and  Cd.  Potassium 
buffering  capacity  decrease  20  to  32%  and  7  to 
20%,  respectively,  from  addition  of  400  mg  Cu  or 
CdAg  soil.  Copper  and  Cd  changed  the  distribu- 
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tion  of  K,  Ca  na  Mg  between  soil  and  solution. 
Soil-selectivity  order  for  these  cations  was  Ca  > 
Mg  >  K.  Additions  of  Cu  and  Cd  increased  ex- 
change-site selectivity  for  K  more  than  that  of  Mg 
or  Ca,  in  that  order.  Potassium-Ca  distribution  was 
influenced  more  by  Cu  and  Cd  than  was  K-Mg 
distribution.  Results  suggest  that  trace  metal  con- 
tamination of  the  soil  might  influence  soil  K  avail- 
ability by  changing  K  adsorption  kinetics,  buffer- 
ing capacity  and  distribution.  (Author's  abstract) 
W90- 11566 


HEAVY  METALS  IN  COAL  CARBONIZATION 
WASTEWATER  AND  THEIR  COMPLEXA- 
TION:  SOME  OBSERVATIONS. 

National    Environmental    Engineering    Research 

Inst.,  Nagpur  (India). 

R.  A.  Pandey,  and  A.  Kumar. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 

No.  1/2,  p  31-38,  1990.  2  fig,  5  tab,  11  ref. 

Descriptors:  *Coal  gasification,  *Coal  wastes, 
•Heavy  metals,  'Path  of  pollutants,  *Water  pollu- 
tion sources,  Coal  mining  effects,  Cobalt,  Copper, 
Environmental  effects,  Freshwater,  India,  Iron, 
Manganese,  Organometals,  Phenols,  Temperature 
effects,  Zinc. 

Effluents  from  low  temperature  carbonization, 
high  temperature  carbonization  and  producer  gas 
plants  in  India  have  been  found  to  contain  heavy 
metals.  The  level  of  metals  differ  from  plant  to 
plant,  and  is  attributed  to  operational  conditions  of 
carbonization  units  and  quality  of  coal  used.  Phen- 
ols and  organic  bases  present  in  the  effluent  can 
form  organometallic  complexes  with  metal  ions 
present.  Such  complexes  are  of  environmental  sig- 
nificance being  toxic,  mutagenic  and  teratogenic  in 
nature.  Low  temperature  carbonization 
wastewater  forms  complexes  with  Fe,  Cu  and  Co, 
however  it  does  not  form  any  complex  with  Mn 
and  Zn.  (Author's  abstract) 
W90-11573 


POTENTIAL  FUTURE  EFFECTS  OF  CURRENT 
LEVELS  OF  SULFUR  DEPOSITION  ON 
STREAM  CHEMISTRY  IN  THE  SOUTHERN 
BLUE  RIDGE  MOUNTAINS,  U.S. 

Corvallis  Environmental  Research  Lab.,  OR. 

M.  R.  Church,  P.  W.  Shaffer,  K.  N.  Eshleman,  and 

B.  P.  Rochelle. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 

No.  1/2,  p  39-48,  1990.  3  fig,  1  tab,  35  ref.  EPA 

Contract  No.  68-03-3246. 

Descriptors:  *Acid  rain  effects,  *Blue  Ridge 
Mountains,  'Data  interpretation,  *Path  of  pollut- 
ants, 'Stream  pollution,  'Sulfates,  'Surface  water 
data,  Acid  rain,  Hydrogen  ion  concentration,  Neu- 
tralization, Soil  analysis,  Soil  chemistry,  Soil  con- 
tamination, Stream  acidification,  Sulfur,  Surface 
water,  Watersheds. 

Using  newly  available  regional  data  sets  the  poten- 
tial for  future  changes  in  stream  acid  neutralizing 
capacity  (ANC)  was  examined  for  the  Southern 
Blue  Ridge  Province  of  the  U.S.  as  related  to:  (1) 
levels  of  S  deposition;  (2)  retention  of  S  within 
watersheds;  (3)  current  surface  water  sulfate,  and 
(4)  potential  historical  changes  in  surface  water 
chemistry.  It  is  concluded  that,  although  (1)  little 
change  in  surface  water  chemistry  (as  affected  by 
acidic  deposition)  has  occurred  in  the  region  to 
date,  and  2  soils  are  currently  retaining  a  majority 
of  atmospherically  deposited  S,  it  is  likely  that 
marked  increases  in  surface  water  sulfate  will 
occur.  Such  increases  could  be  accompanied  by 
significant  surface  water  acidification  (loss  of 
ANC).  (Author's  abstract) 
W90-11574 


ACIDIFICATION  BY  NITRIC  ACID:  FUTURE 
CONSIDERATIONS. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Microbiology 

C  A.  Kelley,  J.  W.  M.  Rudd,  and  D.  W. 

Schindler. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 

No.  1/2,  p  49-61,  1990.  2  fig,  2  tab,  46  ref.  Fisheries 

and     Oceans,     Canada     and     NSERC     grants 

OGP0038661  and  A 1653. 


Descriptors:  'Acid  rain  effects,  'Lake  acidifica- 
tion, 'Nitric  acid,  'Path  of  pollutants,  Acid  rain, 
Algae,  Denitrification,  Hydrogen  ion  concentra- 
tion, Nitrates,  Seasonal  variation,  Water  pollution 
sources. 

Nitric  acid  is  more  efficient  in  acidifying  lakes  than 
has  been  generally  believed.  This  is  because  as 
nitrate  loading  to  lakes  increases,  the  efficiency  of 
in-lake  nitrate  removal  decreases  markedly.  Effi- 
ciencies decrease  because  algal  N  requirements  are 
exceeded  and  because  denitrification,  which  be- 
comes important  removal  process,  is  not  as  effi- 
cient as  algal  removal.  Thus,  nitrate  and  the  ac- 
companying hydrogen  ions  accumulate  and  nitric 
acid  becomes  an  important  factor  in  acidification. 
Data  from  an  experimentally  acidified  system  sug- 
gest that  midsummer  surface-water  nitrate  concen- 
trations in  excess  of  only  1  micromole/L  indicate 
that  algal  requirements  have  been  exceeded.  While 
1  micromole/L  nitrate  is  not  a  significant  quantity 
in  terms  of  affecting  the  acidity  of  the  water,  it  is 
useful  as  an  indicator  to  identify  lakes  where  algal 
requirements  have  been  exceeded  and  where  fur- 
ther increases  in  nitric  acid  loading  could  lead  to 
lake  acidification.  (Author's  abstract) 
W90- 11575 


USE  OF  MOSSES  (HYLOCOMIUM  SPLEN- 
DENS  AND  PLEUROZIUM  SCHREBERI)  FOR 
ESTIMATING  ATMOSPHERIC  TRACE 
METAL  DEPOSITION. 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 11576 


EFFECTS  OF  RESERVOIR-DAM,  URBAN,  IN- 
DUSTRIAL, AND  SEWAGE  TREATMENT 
RUN-OFF  ON  THE  PRESENCE  OF  OXYGEN 
AND  ORGANIC  COMPOUNDS  IN  THE  BOW 
RIVER. 

Calgary  Univ.   (Alberta).   Kananaskis  Centre  for 
Environmental  Research. 
S.  A.  Telang. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 
No.  1/2,  p  77-90,  1990.  2  fig,  1  tab,  27  ref. 

Descriptors:  'Dissolved  organic  carbon,  'Dis- 
solved oxygen,  'Water  pollution  sources,  'Water 
quality,  Bow  River,  Calgary,  Canada,  Dam  effects, 
Industrial  wastes,  Industrial  water,  Municipal 
wastes,  Municipal  water,  Path  of  pollutants,  Reser- 
voir releases,  Urban  runoff,  Wastewater  pollution. 

Because  of  persistent  complaints  by  downstream 
users  about  the  deterioration  of  water  quality,  the 
Bow  River  waters  near  Calgary,  Alberta,  were 
examined  for  the  occurrence  and  presence  of  or- 
ganic compounds.  The  overall  water  quality  was 
determined  by  studying  the  effects  of  reservoir- 
dam,  urban,  industrial  and  municipal  outfall  on  the 
river  as  it  enters  and  leaves  the  Calgary  city  limits. 
The  reservoir-dam  and  urban  run-off  do  not  affect 
the  Bow  River  water  quality.  The  industrial  and 
municipal  outfall,  although  contributing  slightly 
higher  levels  of  organic  carbon  compounds  to  the 
river,  have  minimal  impact  on  its  water  quality. 
This  was  indicated  by  the  fact  that  concentrations 
of  organic  compounds  in  the  river  waters  leaving 
the  Calgary  city  limits  were  in  the  range  of  those 
for  pristine  waters  of  Alberta.  Thus,  in  terms  of 
organic  compounds,  the  Bow  River  water  quality 
poses  no  problem  to  the  downstream  users  of  the 
river.  (Author's  abstract) 
W90-11577 


REGIONAL  ESTIMATES  OF  ACID  MINE 
DRAINAGE  IMPACT  ON  STREAMS  IN  THE 
MID-ATLANTIC  AND  SOUTHEASTERN 
UNITED  STATES. 

Corvallis  Environmental  Research  Lab.,  OR. 
A.  T.  Herlihy,  P.  R.  Kaufmann,  M.  E.  Mitch,  and 
D.  D.  Brown. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 
No.  1/2,  p  91-107,  1990.  3  fig,  4  tab,  30  ref.  EPA 
Cooperative  Agreement  No.  CR8 15168. 

Descriptors:  'Acid  mine  drainage,  'Acid  rain  ef- 
fects, 'Mid-Atlantic  States,  'Southeastern  United 


States,  'Statistical  analysis,  'Stream  acidificatioi 
'Water  pollution  sources,  Acid  rain,  Administr: 
tive  agencies,  Coal  mines,  Data  interpretation,  Ei 
vironmental  impact,  Fate  of  pollutants,  Hydroge 
ion  concentration,  Mine  wastes,  Neutralizatioi 
Path  of  pollutants,  Seasonal  variation,  Statistic 
methods,  Stream  pollution. 

The  U.S.  Environmental  Protection  Agency  coi 
ducted  the  National  Stream  Survey  (NSS)  to  pri 
vide  unbiased  estimates  of  the  numbers  and  disti 
bution  of  acidic  and  low  acid  neutralizing  capacil 
streams  in  the  Mid-Atlantic  and  Southeastei 
United  States.  The  NSS  employed  a  probabilil 
sample  of  500  stream  reaches  to  represent  a  targ> 
population  of  64,300  stream  reaches  in  the  stuc 
area.  All  NSS  samples  were  screened  for  acid  mil 
drainage  (AMD)  influences,  and  population  est 
mates  of  the  regional  extent  of  AMD  impacts  wei 
made.  Almost  10%  of  the  stream  reaches  in  tl 
Northern  Appalachians  subregion  were  acid 
during  spring  baseflow  due  to  AMD.  In  the  entL 
NSS,  an  estimated  4590  km  (+/-1670)  of  strean 
(2%  of  the  total  NSS  length)  were  acidic  due  i 
AMD  and  another  5780  km  (+/-2090)  of  strean 
were  strongly  impacted,  but  not  acidic.  In  subr 
gions  of  the  NSS  with  observed  mine  drainaj 
effects,  roughly  the  same  number  of  streams  we; 
acidic  during  spring  baseflow  due  to  AMD  as 
acidic  deposition.  The  population  estimates  of  mil 
drainage  impact  made  in  the  NSS  were  similar 
estimates  made  in  previous  surveys  that  attempt* 
to  census  all  of  the  streams  in  coal  producing  area 
These  results  demonstrate  that  a  statistically  bas< 
stream  survey  is  a  useful  tool  for  evaluating  regio 
al  water  quality.  (Author's  abstract) 
W90- 11578 


MERCURY  IN  FISH  IN  SWEDISH  LAKE 
LINKAGES  TO  DOMESTIC  AND  EUROPEA 
SOURCES  OF  EMISSION. 

Umea  Univ.  (Sweden).  Dept.  of  Physical  Geogr 

phy. 

L.  Hakanson,  T.  Andersson,  and  A.  Nilsson. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  5 

No.   1/2,  p  171-191,   1990.   10  fig,  7  tab,   14  1 

Descriptors:  'Acid  rain  effects,  'Bioaccumulatio 
'Mercury,  'Path  of  pollutants,  'Pike,  'Seleniur 
•Sweden,  'Water  pollution  sources,  Acid  rai 
Computer  models,  Data  collections,  Data  interpr 
tation,  Environmental  impact,  Heavy  metals,  H 
drogen  ion  concentration,  Lake  acidificatio 
Mathematical  methods,  Sulfur,  Trace  metals. 

This  work  deals  primarily  with  data  from  8! 
Swedish  lakes.  The  following  parameters  are  di 
cussed:  Hg  and  Se  concentrations  and  Hg  quantr 
in  the  mor  layer  reflecting  the  atmospheric  depoi 
tion  of  Hg  and  Se,  Hg  and  S  emissions  depositk 
from  Swedish  and  continental  sources,  precipit 
tion,  Hg  in  pike,  lake  area,  lake  mean  depth,  pi 
color,  alkalinity,  hardness,  S  and  chloride  in  lal 
water.  The  results  are  focused  on  geographic 
variations  and  statistical  correlations  for  the  H, 
content  in  1-kg  pike  (FHg),  and  on  computer  sim 
lations  to  get  insights  and  data  on  the  linkag 
between  various  historical  Hg  emissions  and  FH 
The  results  indicate  that  increased  FHg  values  mi 
be  attributed  to  atmospheric  emissions  of  Hg  ar 
to  acid  rain.  Southern  Sweden  is  significantly  infl 
enced  by  continental  Hg  emissions.  East  German 
Great  Britain,  West  Germany  and  Poland  seem  I 
have  contributed  with  the  largest  foreign  H 
amounts  in  the  Swedish  mor  layer  and  consequen 
ly  to  increased  Hg  concentrations  in  Swedish  fis' 
Calculations  show  about  10,300  Swedish  lakes  wil 
FHg  >  1  mg  Hg/kg  (the  Swedish  blacklists 
limit).  Computer  simulation  projections  were  mat 
of  the  results  upon  FHg  levels  of  significant! 
reducing  atmospheric  depositions  of  Hg  and  ! 
Reductions  of  S  would  be  beneficial  primarily  f( 
lakes  in  southern  Sweden.  About  50%  of  the  el 
vated  levels  of  Hg  in  Swedish  pike  in  the  1981 
may  be  linked  to  Swedish  Hg  emissions  during  tl 
last  100  yr,  about  10-15%  could  be  attributed  I 
foreign  Hg  emissions  and  35-40%  to  acid  rai 
There  is  a  long  lag  phase  between  emission  redui 
tion  and  reduction  of  FHg.  The  known,  maj< 
Swedish  emissions  of  Hg  have  already  been  signil 
cantly  reduced,  but  new  point  sources  of  Hg  ha\ 
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appeared.  There  has  been  a  significant  change  in 
the  character  of  the  Hg  emissions  during  the  last 
decades.  High  FHg  values  in  fish  in  Swedish  lakes 
will  be  a  major  environmental  problem  for  decades 
to  come.  (Author's  abstract) 
W90-11581 


DECOMPOSITION  PATTERNS  OF  SURFACE 
LEAF  LITTER  OF  SIX  PLANT  SPECIES 
ALONG  A  CHIHUAHUAN  DESERT  WATER- 
SHED. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-11586 


ROLE  OF  THREE  SPECTES  OF  BENTHIC  IN- 
VERTEBRATES IN  THE  TRANSPORT  OF  AR- 
SENIC FROM  CONTAMINATED  ESTUARINE 
SEDIMENT. 

Academy  of  Natural  Sciences  of  Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
G.  F.  Riedel,  J.  G.  Sanders,  and  R.  W.  Osman. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  134,  No.  3,  p  143-155,  1989.  4 
fig,  3  tab,  41  ref. 

Descriptors:  'Arsenic,  *Benthic  fauna,  'Estuarine 
sediments,  'Macroin  vertebrates,  *Path  of  pollut- 
ants, Bivalves,  Food  chains,  Nemerteans,  Poly- 
chaetes,  Sediment-water  interfaces. 

The  transport  of  arsenic  out  of  contaminated  sedi- 
ments by  three  burrowing  organisms  was  exam- 
ined; Nereis  succinea,  Macoma  balthica  and  Mi- 
crura  leidyi.  All  three  species  caused  measurable 
flux  of  arsenic  out  of  the  sediment  no  flux  was 
measurable  in  the  absence  of  infauna.  Arsenic  re- 
leased from  the  sediment  was  primarily  arsenate 
and  arsenite,  with  trace  amounts  of  methylated 
arsenic  compounds.  Nereis  and  Micrura  were  ap- 
proximately equal  at  facilitating  arsenic  flux  on  a 
per  individual  basis  while  Macoma  was  less  than 
half  as  active.  On  a  weight  basis,  however,  Mi- 
crura was  over  five  times  more  active  than  Nereis 
and  >  than  25  times  as  great  as  Macoma.  Macoma 
in  contaminated  sediment  increased  their  arsenic 
body  burdens  by  a  factor  of  approximately  50, 
much  greater  than  either  Nereis  or  Micrura.  When 
relative  activities  and  potential  for  trophic  transfer 
are  considered,  smaller  active  organisms  may  be 
more  important  as  facilitators  of  direct  flux  to  the 
water  column  but  larger,  less  active,  benthic  orga- 
nisms contribute  more  to  uptake  of  contaminants 
through  food  chain  pathways.  (Author's  abstract) 
W90- 11598 


ION-CONTENT  OF  STREAMS  IN  THE  COLD 
R  AND  CHUBB  R  WATERSHEDS;  1983-5. 

Hobart  and  William  Smith  Colleges,  Geneva,  NY. 
Dept.  of  Chemistry. 

C.  F.  Aten,  J.  B.  Bourke,  and  J.  C.  Walton. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  36,  No.  4,  p  231-240, 
1989.  1  fig,  4  tab,  29  ref. 

Descriptors:  *Acid  rain  effects,  *Acid  streams, 
•Chubb  River  Basin,  *Cold  River  Basin,  *Heavy 
metals,  *Ions,  'Natural  waters,  'Path  of  pollutants, 
Calcium,  Chemical  analysis,  Conductance,  Emis- 
sion spectroscopy,  Hydrogen  ion  concentration, 
Magnesium,  New  York,  Water  quality. 

Streams  and  lakes  in  the  eastern  United  States  have 
been  often  cited  as  susceptible  to  the  effects  of 
acidic  precipitation.  Two  adjacent  watersheds  in 
the  Adirondack  Mountains,  New  York,  were  sam- 
pled in  late  summer  in  the  years  1983  to  1985.  The 
principal  advantage  of  the  study  is  the  continuity 
of  sampling  the  same  sites  under  similar  conditions 
for  three  consecutive  years.  Measurements  were 
made  of  pH,  specific  conductance,  and  concentra- 
tions of  19  elements  by  plasma  emission  spectros- 
copy. Concentrations  of  chloride,  nitrate,  and  sul- 
fate ions  were  measured  by  high  performance 
liquid  chromatography  (HPLC)  in  the  samples 
taken  in  1985.  Results  showed  that  streams  in  the 
Cold  River  and  Chubb  River  watersheds  were  less 
acidic  than  rainfall,  and  that  they  contained  sub- 
stantial, but  not  unusual,  concentrations  of  calcium 


and  magnesium,  probably  from  reactions  with 
limestone.  Small  concentrations  of  aluminum  and 
iron  were  found  but  the  other  elements  measured 
were  not  present  in  concentrations  greater  than  the 
detection  limits.  The  ionic  content  of  the  streams 
may  be  described  nearly  completely  in  terms  of 
H(+),  Ca(++),  Mg(++),  Cl(-),  N03(-),  and 
S04(~).  (Vernooy-PTT) 
W90- 11608 


THEORETICAL  DISTRD3UTION  OF  SILICATE 
IN  AN  URBAN  SEWAGE  OUTFALL,  CORRE- 
LATION WITH  EXPERIMENTAL  DATA. 

Universidad  Politecnica  de  Canarias,  Las  Palmas 
de  Gran  Canaria  (Spain).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-11613 


LEVELS  AND  SPECIATION  OF  HEAVY 
METALS  IN  WATERS  OF  VALLADOLID. 

Valladolid  Univ.  (Spain).  Dept.  de  Quimica  Anali- 

tica. 

R.  Pardo,  E.  Barrado,  A.  Arranz,  J.  M.  Perez,  and 

M.  Vega. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  37,  No.  2,  p   117-123, 

1990.  2  fig,  3  tab,  10  ref. 

Descriptors:  'Chemical  speciation,  'Heavy  metals, 
•Path  of  pollutants,  'Spain,  'Valladolid,  'Water 
pollution  sources,  Cadmium,  Chemical  analysis, 
Chromium,  Copper,  Ions,  Lead,  Mercury,  Pollut- 
ant identification,  Voltammetry,  Water  quality, 
Zinc. 

The    knowledge    of  the   concentration    in    fresh 
waters  of  certain  metals  and  metalliods,  collective- 
ly  known   as  heavy   metals   is   today   seen   as  a 
priority  target  in  industrialized  countries,  because 
of  their  toxicity.  The  goal  of  this  study  was  to 
determine  the  presence  of  heavy  metals  in  the 
waters  of  the  province  of  Valladolid  (Spain).  Con- 
centrations of  mercury  (Hg),  chromium  (Cr),  zinc 
(Zn),  copper  (Cu),  cadmium  (Cd),  and  lead  (Pb) 
were    determined,    and    all    values    were    within 
normal  ranges.  A  diagnostic  study  was  carried  out 
of  the  speciation  of  Zn,  Pb,  Cd  and  Cu  in  the 
waters  of  the  main  industrial  center  of  the  prov- 
ince, the  town  of  Valladolid  (population  400,000). 
Higher  concentrations  of  Zn_corresponded  to  the 
site  immediately  downstream  of  the  town.  The 
metal  always  appeared  distributed  between  the  dis- 
solved state  and  the  suspended  matter.  In  many  of 
the  examined  sites,   the  cadmium  concentrations 
found  were  lower  than  the  detection  limit  of  the 
analytical  technique.  In  the  rest  of  the  cases  the 
cadmium  presence  did  not  follow  any  fixed  rule, 
and  appeared  almost  totally  in  the  dissolved  state 
as  labile  species  in  the  same  way  as  the  chemically 
similar  zinc.  All  the  results  found  for  Pb  were 
lower   than   the   maximum   allowed,   the   highest 
being  the  ones  at  site  immediately  downstream 
from  town.  With  respect  to  its  speciation,  lead  was 
found  mainly  in  the  suspended  matter.  Copper  was 
found  in   values  very   inferior  to   the   maximum 
legislated.  Its  speciation  trend  is  similar  to  the  one 
for  the  lead.   It  was  concluded  that  the  heavy 
metals  do  not  present  a  serious  pollution  problem 
in  the  waters  of  the  province  of  Valladolid,  even  in 
its  more  polluted  zone.  All  values  lay  within  Span- 
ish maximum  allowable  limits.  Distribution  of  the 
metals   in   several    categories,    according   to   the 
Nurnberg  scheme,   is  also  discussed.   (VerNooy- 
PTT) 
W90-11616 


CONDUCTING  FIELD  STUDIES  FOR  TEST- 
ING PESTICIDE  LEACHING  MODELS. 

Environmental  Protection  Agency,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-11618 

ENVIRONMENTAL  PHOTOCHEMISTRY  OF 
THE  HERBICIDE  BROMOXYNIL  IN  AQUE- 
OUS SOLUTION  CONTAINING  SOIL  FULVIC 

ACIDS.  .„.,„. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Science. 
J.  Kochany,  G.  G.  Choudhry,  and  G.  R.  B. 
Webster. 


International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  39,  No.  1,  p  59-74,  1990. 
4  fig,  3  tab,  37  ref.  Agriculture  Canada  Operating 
Grant  86003. 

Descriptors:  'Degradation,  'Fate  of  pollutants, 
'Fulvic  acids,  'Herbicides,  'Photolysis,  Bromox- 
ynil,  Chemical  reactions,  Degradation  products, 
Spectrometry,  Ultraviolet  radiation. 

Photochemistry  of  the  herbicide  3,5-dibromo-4-hy- 
droxybenzonitrile   (bromoxynil)   was   investigated 
using  a  narrow  band  of  ultraviolet  radiation  at  313 
nm.  Ultraviolet  absorption  spectrometry  of  7.8  mi- 
cromolar  bromoxynil  in  water  without  and  with 
soil  fulvic  acids  (FAs)  (50.0  mg/L)  showed  that 
FAs  exerted  a  several  fold  additive  effect  on  the 
spectrum  of  bromoxynil.  Aqueous  phase  photor- 
eactions  of  7.8  micromolar  bromoxynil  in  water  in 
the  absence  (pH  60.  to  7.0)  and  presence  of  5,  10, 
15,  20,  40,  45,  60  and  100  mg/L  FAs  (pH  5.5  to 
6.5)  were  carried  out  at  313  nm.  For  instance,  for 
15  minutes  photolysis  time,  as  the  amount  of  FAs 
increased  the  rate  of  the  photodestruction  of  bro- 
moxynil   decreased.    The    first-order    photolytic 
transformation  rate  constants  for  bromoxynil  in  the 
presence  of  5  to  100  mg/L  were  in  the  range  of 
0.001052  (  +  /-0.000011)  to  0.000083  (  +  /-0.000006) 
per  second,  the  intensity  of  light  at  313  nm  ranged 
from  3.70  to  3.80  microeinsteins/L/second.  The 
light  screening  factor  at  lambda  =  313  nm  along 
with  the  intensity  of  light  and  photolytic  transfor- 
mation rate  constant  data  were  used  to  determine 
the  spectral  response  function  for  bromoxynil  in 
water  containing  various  amounts  of  soil  FAs.  The 
experimentally  determined  spectral  response  func- 
tion values  at  lambda  =  313  nm  together  with  the 
solar  irradiance  data  available  in  tabulated  form  in 
the  literature  assisted  the  calculation  of  the  sun- 
light indirect  photodegradation  half-lives  of  bro- 
moxynil in  aquatic  systems  containing  soil  FAs. 
For  example,  in  summer,  the  sunlight  indirect  pho- 
todegradation half-lives  of  7.8  micromolar  bromox- 
ynil in  aquatic  environments  containing  5,  10,  15, 
20,  40,  45,  60  and  100  mg/L  would  be  1.99  (+/- 
0.02),  2.02  (+/-0.02),  2.17  (+/-0.02),  2.76  (+/- 
0.04),  3.48  (+/-0.07),  4.06  (  +  /-0.06),  5.03  (+/- 
0.09)  and   17.60  (  +  /-1.33)  minutes,  respectively. 
The  photoproducts  of  bromoxynil  were  identified 
as  3-bromo-4-hydroxybenzonitrile  and  4-hydroxy- 
benzonitrile  by   gas  chromatography/inass   spec- 
trometry. (Author's  abstract) 
W90-11619 


PETROLEUM  AND  CHLORINATED  HYDRO- 
CARBON ANALYSIS  IN  SUPPORT  OF  IN 
VITRO  STUDIES  OF  NATURAL  ANAEROBIC 
AND  AEROBIC  MICROBIAL  DEGRADATION 
OF  XENOBIOTICS  IN  CONTAMINATED 
GROUNDWATER  AND  SOIL. 
Science  Applications  International  Corp.,  San 
Diego,  CA.  Applied  Environmental  Sciences 
Dept. 

J.  R.  Payne,  and  M.  S.  Floyd. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  39,  No.  2,  p   101-120, 
1990.  9  fig,  3  tab,  30  ref.  EPA  Contract  68-03-3113. 

Descriptors:  'Biodegradation,  'Chlorinated  hydro- 
carbons, 'Fate  of  pollutants,  'Hydrocarbons,  'In 
situ  treatment,  'Microbial  degradation,  'Site  reme- 
diation, 'Waste  treatment,  'Water  pollution  treat- 
ment, Aerobic  digestion,  Anaerobic  digestion, 
Chemical  analysis,  In  vitro  tests,  Military  reserva- 
tions, Texas,  Time  series  analysis. 

This  program  investigated  in  situ  biological  degra- 
dation as  a  remedial  treatment  technique  at  a  US 
Air  Force  Base  in  Texas.  The  site  had  been  previ- 
ously used  as  a  disposal  pit  for  chromium  electro- 
plating sludges  and  wastes  from  1940  to  1955.  The 
site  was  used  again  as  a  chemical  disposal  pit  until 
1966  and  received  chlorinated  hydrocarbon  clean- 
ing compounds,  cresols,  acid  sludges,  and  cyanide 
wastes.  Soil  and  groundwater  samples  from  the  site 
were  characterized  regarding  microbial  popula- 
tions and  presence  or  absence  of  priority  pollutant 
xenobiotics  and  petroleum  hydrocarbon  compo- 
nents. Time-series  analysis  of  replicate  nutrient- 
amended  microcosms  after  approximately  1,  25,  50 
and  100  days  permitted  aerobic  and  anaerobic  deg- 
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radation  rate  evaluation.  Microcosm  integrity  was 
demonstrated  throughout  the  experiment  by  ob- 
serving appropriate  dissolved  oxygen,  pH,  oxida- 
tion/reduction potential,  and  sterile/viable  condi- 
tions. Gas  chromatographic  analysis  and  ratios  of 
straight-chain  and  isoprenoid  components  clearly 
demonstrated  that  aerobic  conditions  were  pre- 
ferred for  degradation  of  aliphatic  and  aromatic 
petroleum  hydrocarbons.  Electron  capture  gas 
chromatographic  analyses  and  purge-and-trap  gas 
chromatographic-mass  spectrometric  analyses  of 
lower  molecular  weight  chlorinated  species  dem- 
onstrated that  anaerobic  conditions  were  required 
to  promote  significant  degradation  of  these  compo- 
nents. Some  evidence  of  lower  molecular  weight 
chlorinated  species  generation  due  to  microbial 
and  abiotic  processes  was  also  observed.  (Author's 
abstract) 
W90-11621 


SOIL  AND  GROUNDWATER  CONTAMINA- 
TION BY  LOW  BOILING  CHLORINATED  HY- 
DROCARBONS IN  BERLIN:  FORMATION  OF 
METABOLITES  AND  THEIR  ANALYTICAL 
DETERMINATION. 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
R.  Leschber,  R.  Mergler-Voelkl,  and  M.  Nerger. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  39,  No.  2,  p   159-164, 
1990.  4  fig,  9  ref. 

Descriptors:  *Biodegradation,  *Chlorinated  hydro- 
carbons, *Fate  of  pollutants,  'Groundwater  pollu- 
tion, *Pollutant  identification,  *Soil  contamination, 
Berlin,  Chemical  analysis,  Drinking  water,  Path  of 
pollutants,  Test  wells,  Tetrachloroethene,  Trich- 
loroethene. 

Investigations  of  51  wells  of  one  of  the  Berlin 
water  works,  and  of  the  respective  catchment  area, 
revealed  that  some  wells  were  contaminated  with 
trichloroethene  and  to  a  lesser  degree  with  tetrach- 
loroethene. A  third  chlorinated  hydrocarbon,  cis- 
1,2-dichloroethene,  was  also  identified  in  the  water 
of  polluted  wells,  although  it  had  never  been  used 
as  a  solvent  in  the  catchment  area.  With  increasing 
distance  from  the  sources  of  pollution,  an  increase 
of  concentrations  of  cis-l,2-dichloroethene  and 
vinyl  chloride  was  observed  while  the  concentra- 
tion of  tetra-,  and  trichloroethene  decreased.  Possi- 
ble biodegradation/dechlorination  reactions  were 
studied  in  laboratory  incubation  tests.  In  one  series, 
wastewater  from  an  industrial  user  of  chlorinated 
hydrocarbons,  containing  mainly  tetrachloroeth- 
ene, was  purged  with  inert  gas  and  then  tetrachlor- 
oethene was  added  again  up  to  50  mg/L.  The  test 
solution  was  divided  and  put  in  completely  filled 
gas-tight  sealed  vials  which  were  stored  in  the  dark 
at  8  C.  The  degradation  periods  of  tetrachloroeth- 
ene and  of  trichloroethene  were  in  the  range  of 
several  days.  In  a  second  parallel  series,  the 
wastewater  was  also  subjected  to  sterile  filtration 
before  adding  tetrachloroethene.  No  transforma- 
tion of  tetrachloroethene  could  be  observed.  In  the 
third  series,  non-sterile  groundwater  polluted  with 
chlorinated  hydrocarbons  was  mixed  with 
wastewater  at  a  ratio  of  9:1  and  incubated  at  21  C. 
After  61  days  under  anaerobic  conditions,  a  com- 
plete transformation  of  tetrachloroethene  and 
trichloroethene  to  cis-l,2-dichloroethene  and  then 
to  vinyl  chloride  could  be  observed.  After  61  days, 
the  concentration  of  vinyl  chloride  itself  had  de- 
creased. Results  demonstrate  the  necessity  of  de- 
termining not  only  the  concentration  of  primary 
pollutants  but  the  concentrations  and  mass  flow  of 
the  metabolites  formed  in  soil  and  groundwater 
after  an  accident  in  order  to  evaluate  the  potential 
hazards  involved.  (VerNooy-PTT) 
W90-11622 


PERSISTENCE  OF  METAL  RESIDUES  IN 
SEWAGE  SLUDGE  TREATED  SOILS  OVER 
SEVENTEEN  YEARS. 

Macaulay    Land    Use    Research    Inst.,    Aberdeen 

(Scotland). 

M.  L.  Berrow,  and  J.  C.  Burridge. 

International  Journal  of  Environmental  Analytical 

Chemistry   IJEAA3,  Vol.   39,  No.  2,  p   173-177, 

1990.  1  fig,  4  tab,  6  ref. 


Descriptors:  *Bioavailability,  'Heavy  metals, 
♦Sludge  disposal,  *Soil  amendments,  *Soil  con- 
tamination, *Waste  disposal,  Chromium,  Copper, 
Nickel,  Path  of  pollutants,  Residues,  Scotland,  Soil 
analysis,  Zinc. 

Two  long-term  sewage  sludge  experiments  were 
conducted  at  Luddington  and  Lee  Valley  Experi- 
mental Horticulture  Stations  (Scotland),  about  100 
km  apart  and  on  different  soil  types.  Sewage 
sludges  highly  contaminated  with  chromium  (Cr), 
copper  (Cu),  nickel  (Ni)  or  zinc  (Zn)  and  a  rela- 
tively uncontaminated  sludge  were  applied  at  both 
sites  at  the  same  rates  and  metal  contents  in  1968. 
The  Cr-rich  sludge  also  had  a  high  cadmium  (Cd) 
content.  Plot  soils  were  sampled  in  1972,  1976, 
1981,  and  1985,  and  total  and  extractable  metal 
contents  determined.  Metals  added  in  sewage 
sludge  may  change  their  form  but  persist  in  soils  in 
an  extractable  and  plant  available  form  for  many 
years.  There  was  little  difference  in  soil  extractable 
contents  or  plant  uptake  of  Cu  and  Zn  whether 
sludge  was  applied  as  one  single  application  or  as 
its  equivalent  in  four  separate  annual  applications 
of  one  quarter  the  amount.  The  percentages  of  the 
total  chromium  contents  extractable  by  both  ethyl- 
enediamine  tetraacetic  acid  (EDTA)  and  acetic 
acid  were  small;  this  was  reflected  in  a  low  uptake 
of  Cr  by  pasture  herbage  species  (  <  0.3  mg  Cr/kg 
DM).  (Author's  abstract) 
W90- 11623 


FATE  OF  UREA-N  IN  FLOODWATER:  I.  RE- 
LATION WITH  TOTAL  N  LOSS. 

International     Fertilizer     Development     Center, 

Muscle  Shoals,  AL. 

J.  C.  Katyal,  and  A.  M.  Gadalla. 

Plant  and  Soil  PLSOA2,  Vol.  121,  No.  1,  p  21-30, 

January  1990.  3  fig,  5  tab,  26  ref. 

Descriptors:  'Fertilizers,  'Flood  irrigation,  'Nitro- 
gen removal,  'Nutrient  transport,  'Path  of  pollut- 
ants, 'Rice,  'Ureas,  Cation  exchange,  Fate  of  pol- 
lutants, Floodwater,  Leaching,  Soil-water-plant  re- 
lationships. 

One  day  after  application,  urea-N  remaining  in  the 
floodwater  and  determined  as  water-soluble  nitro- 
gen (urea-N  +  ammonium-N)  was  used  to  calcu- 
late the  potential  nitrogen  loss  from  lowland  rice 
soils.  Actual  N  loss  was  calculated  from  15-N 
balance  measurements  using  forced  air  exchange 
(airflow  rate:  20  L/min)  in  greenhouse  pots.  Con- 
ditions for  variable  potential  N  loss  were  created 
by  manipulating  the  method  of  urea  application 
and  duration  of  presubmergence  or  by  selecting 
soils  with  diverse  cation  exchange  capacities 
(CEC).  Potential  N  loss  tended  to  be  lower  than 
actual  N  loss;  the  differences  were,  however,  non- 
significant. The  method  of  urea  application  that  led 
to  the  lowest  potential  N  loss  from  a  Guthrie  silty 
clay  loam  (Typic  Fragiaquult)  also  led  to  the  least 
15-N  loss  and  vice-versa  (r  =  0.91,  P  =  0.01). 
Duration  of  presubmergence  did  not  alter  the  rela- 
tionship between  potential  and  actual  N  loss  al- 
though it  influenced  the  rate  of  urea  hydrolysis  in 
floodwater.  The  primary  dependence  of  actual  N 
loss  on  water-soluble  N  was  maintained  in  soils 
differing  in  CEC  (r  =  0.83,  P  =  0.01).  The  asso- 
ciation between  potential  and  actual  N  loss  was 
closer  for  high-CEC  soils  (>  or  =  20  cmol  (+)/ 
kg  soil,  r  =  -0.91)  than  for  low-CEC  soils  (<  20 
cmol  (  +  )Ag  soil,  r  =  0.85).  Ammonia  volatiliza- 
tion could  be  more  closely  predicted  by  potential 
N  loss  than  could  apparent  denitrification.  Results 
suggest  that  potential  N  loss  calculated  from  one- 
time determination  of  water-soluble  N  in  floodwa- 
ter can  be  a  good  index  of  actual  N  loss  from 
flooded,  puddled  rice  soils.  Notable  exceptions  are 
to  be  expected  for  soils  in  which  water-soluble  N 
gets  lost  from  floodwater  either  before  (soils  with 
fast  urea  hydrolysis  in  floodwater)  or  after  (soils 
with  steady  leaching)  determinations  of  potential  N 
loss.  (See  also  W90-1 1631)  (Author's  abstract) 
W90- 11630 


FATE  OF  UREA-N  IN  FLOODWATER:  II.  IN- 
FLUENCE ON  N  USE  EFFICIENCY  AND 
GRAIN  YIELD  RESPONSE  OF  RICE. 

International  Fertilizer  Development  Center, 
Muscle  Shoals,  AL. 


J.  C.  Katyal,  and  A.  M.  Gadalla. 

Plant  and  Soil  PLSOA2,  Vol.  121,  No.  1,  p  31-39, 

January  1990.  1  fig,  4  tab,  20  ref. 

Descriptors:  'Crop  yield,  'Fertilizers,  'Flood  irri- 
gation, 'Nitrogen  removal,  'Nutrient  transport, 
'Path  of  pollutants,  'Rice,  'Soil-water-plant  rela- 
tionships, 'Ureas,  Cation  exchange,  Fertilization, 
Floodwater,  Leaching,  Nitrogen. 

A  transplanted  crop  of  IR36  rice  (Oryza  sativa  L.) 
was  grown  in  green  house  pots  on  three  different 
soils  (cation  exchange  capacity  (CEC)  5  to  62  nmol 
(as  Na(  +  )Ag  soil)  in  two  different  experiments. 
Efficiency  of  15-N-labeled  urea  incorporated  into 
presubmerged  wet  soils  was  compared  with  that  of 
15-N-urea  broadcast  on  dry  soils  (arid-dry  soil, 
moisture  content  40  to  50  g/kg  soil)  followed  by 
submergence  and  puddling.  With  wet  soil  applica- 
tion, 15-N  loss  varied  between  35%  and  50%, 
whereas  it  was  less  than  20%  with  dry  soil  applica- 
tion. 15-N  loss  increased  with  an  increase  in  the 
rate  of  N  applied  and  a  fall  in  soil  CEC,  especially 
with  wet  soil  applications.  Variations  in  the  15-N 
loss  followed  the  buildup  of  water-soluble  N  (urea- 
N  +  ammonium-N)  in  floodwater,  i.e.,  the  poten- 
tial N  loss.  Lack  of  correlation  between  1 5-N  loss 
and  potential  N  loss  with  dry  soil  application  was 
attributed  to  increased  susceptibility  to  nitrifica- 
tion-denitrification  of  urea  deep-placed  by  infiltrat- 
ing water.  Data  on  N  loss  were  consistent  with  the 
finding  of  N  use  efficiency.  Whether  measured  by 
grain  yield  response,  N  uptake,  apparent  recovery, 
or  1 5-N  recovery,  a  striking  improvement  in  N  use 
efficiency  occurred  when  urea  was  applied  to  dry 
soil  prior  to  submergence  instead  of  to  puddled 
wet  soils.  As  the  duration  of  submergence  between 
urea  application  to  dry  soil  and  transplanting  was 
increased  from  0  to  7  days,  improvement  in  15-N 
recovery  by  plant  and  accompanying  grain  yield 
response  decreased.  On  an  overall  basis,  this  green- 
house research  has  demonstrated  the  principle  that 
total  N  loss  from  rice  fields  is  predominantly  con- 
trolled by  the  proportion  of  applied  urea  entering 
the  floodwater.  The  research  also  provides  basic 
information  on  improving  current  N  management 
practices  in  irrigated  lowland  rice  culture.  (See 
also  W90-1 1630)  (Author's  abstract) 
W90- 11631 


RADIOCAESIUM  AND  PLUTONIUM  CON- 
CENTRATIONS IN  MYTILUS  EDULIS  (L.) 
AND  POTENTIAL  DOSE  IMPLICATIONS  FOR 
IRISH  CRITICAL  GROUPS. 

Department  of  Fisheries  and  Forestry,  Castlek- 
nock  (Ireland).  Fisheries  Research  Centre. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-11638 


LAGRANGIAN-EULERIAN  METHOD  WITH 
ZOOMABLE  HIDDEN  FTNE-MESH  AP- 
PROACH TO  SOLVING  ADVECTION-DISPER- 
SION  EQUATIONS. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
G.  T.  Yeh. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  6,  p  1133-1144,  June  1990.  6  fig,  35  ref.  Con- 
tract DE-AC05-84OR21400. 

Descriptors:  'Advection,  'Dispersion,  'Ground- 
water movement,  'Mathematical  equations,  'Path 
of  pollutants,  'Solute  transport,  Lagrangian-Euler- 
ian  method,  Numerical  dispersion. 

A  Lagrangian-Eulerian  method  with  zoomable 
hidden  fine-mesh  approach  (LEZOOM),  that  can 
be  adapted  with  either  finite  element  or  finite  dif- 
ference methods,  was  used  to  solve  the  advection- 
dispersion  equation.  The  approach  was  based  on 
automatic  adaptation  of  zooming  a  hidden  fine 
mesh  in  regions  where  the  sharp  front  was  located. 
Application  of  LEZOOM  to  four  bench  mark 
problems  indicated  that  it  can  handle  the  advec- 
tion-dispersion/diffusion  problems  with  mesh 
Peclet  numbers  ranging  from  0  to  infinity  and  with 
mesh  Courant  numbers  well  in  excess  of  1.  Diffi- 
culties that  can  be  resolved  with  LEZOOM  in- 
clude numerical  dispersion,  oscillations,  the  clip- 
ping of  peaks  and  the  effect  of  grid  orientation. 
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Nonuniform  grid  as  well  as  spatial  temporally  vari- 
able flow  pose  no  problems  with  LEZOOM.  Both 
initial  and  boundary  value  problems  can  be  solved 
accurately.  It  was  shown  that,  although  the  mixed 
Lagrangian-Eulerian  (LE)  approach  (LEZOOM 
without  zooming)  also  produces  excessive  numeri- 
cal dispersion  as  the  upstream  finite  element  (UFE) 
method,  the  LE  approach  is  superior  to  the  UFE 
method.  (Author's  abstract) 
W90- 11642 


APPLICATION  OF  THE  STEFAN-MAXWELL 
EQUATIONS  TO  DETERMINE  LIMITATIONS 
OF  FICK'S  LAW  WHEN  MODELING  ORGAN- 
IC VAPOR  TRANSPORT  IN  SAND  COLUMNS. 

Geological  Survey,  West  Trenton,  NJ. 

A.  L.  Baehr,  and  C.  J.  Bruell. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  6,  p  1155-1163,  June  1990.  6  fig,  9  tab,  18  ref. 

Descriptors:  *Ficks  Law,  'Groundwater  pollution, 
•Model  studies,  "Organic  compounds,  *Path  of 
pollutants,  'Stefan-Maxwell  equation,  Sand,  Vapor 
transport. 

The  organic  component  of  the  vapor  phase  of  a 
porous  medium  contaminated  by  an  immiscible 
organic  liquid  can  be  significant  enough  to  violate 
the  condition  of  a  dilute  species  diffusing  in  a  bulk 
phase  assumed  by  Fick's  Law.  The  Stefan-Maxwell 
equations  provide  a  more  comprehensive  model 
for  quantifying  steady  state  transport  for  a  vapor 
phase  composed  of  arbitrary  proportions  of  its 
constituents.  The  application  of  both  types  of 
models  to  the  analysis  of  column  experiments  dem- 
onstrates that  use  of  a  Fickian-based  transport 
model  can  lead  to  significant  overestimates  of  soil 
tortuosity  constants.  Further,  the  physical  displace- 
ment of  naturally  occurring  gases  (e.g.  02),  pre- 
dicted by  the  Stefan-Maxwell  model  but  not  by 
application  of  Fick's  Law,  can  be  attributed  im- 
properly to  a  sink  term  such  as  microbial  degrada- 
tion in  a  Fickian-based  transport  model.  (Author's 
abstract) 
W90- 11644 


amount  of  sediment-water  interaction  results  in 
much  greater  contamination  of  sediments  by 
highly  adsorptive  ions  than  is  possible  without 
significant  underflow  and  exchange  of  pore  fluids. 
(See  also  W90-1 1646)  (Author's  abstract) 
W90- 11645 


SEDIMENT  TRANSPORT  IN  A  SMALL 
STREAM  BASED  ON  137CS  INVENTORIES  OF 
THE  BED  LOAD  FRACTION. 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  23. 

W90- 11646 


SEDIMENT-WATER  INTERACTION  IN  A 
SMALL  STREAM.  ADSORPTION  OF  137CS  BY 
BED  LOAD  SEDIMENTS. 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

T.  E.  Cerling,  S.  J.  Morrison,  R.  W.  Sobocinski, 

and  I.  L.  Larsen. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  6,  p  1165-1176,  June  1990.  11  fig,  4  tab,  22  ref. 

Contract  DE-AC05-84OR21400. 

Descriptors:  *Bed  load,  *Path  of  pollutants,  'Ra- 
dioactive wastes,  'Sediment- water  interfaces, 
'Streams,  Adsorption,  Nuclear  powerplants,  Pollu- 
tion load,  Sediment  contamination,  Tennessee. 

The  interaction  between  dissolved  solutes  and  sta- 
tionary bed  load  sediments  in  White  Oak  Creek, 
east  Tennessee,  were  described.  Irreversible  ad- 
sorption of  137Cs  by  bed  load  sediments  of  White 
Oak  Creek,  a  small  gravel-bottomed  riffle-and-pool 
stream  that  is  affected  by  discharge  from  a  nuclear 
facility,  was  intensively  studied  to  characterize 
sediment-water  interaction.  Adsorption  and  de- 
sorption  measurements  in  stream  water  show  that 
adsorption  was  essentially  irreversible,  with  no 
measurable  desorption  taking  place  during  6  years 
of  exposure  to  stream  water.  The  irreversible  ad- 
sorption rate  constant  for  137Cs  for  2-4  mm  gravel 
was  .002/s.  The  adsorption  rate  constant  is  directly 
proportional  to  surface  area  and  is  related  to  min- 
eralogy so  that  the  adsorption  rate  constant  for 
shale  is  much  higher  than  for  chert  or  limestone 
(<.001/s).  Newly  deposited,  uncontaminated  sedi- 
ment quickly  became  contaminated  by  137Cs  in 
White  Oak  Creek.  Even  though  137Cs  was  strong- 
ly adsorbed,  measurable  contamination  to  20  cm 
depth  in  64  days  indicated  that  significant  under- 
flow took  place  and  resulted  in  the  exchange  of 
about  40  pore  volumes  of  water  per  day.  The 
measured  adsorption  rate  constant  was  used  to 
estimate  a  vertical  dispersivity  for  underflow  of 
about  1  sq  cm/s.  Vertical  dispersivity  was  prob- 
ably induced  by  horizontal  flow  and  was  not  di- 
rectly related  to  net  vertical  flow.  Such  a  high 


ONE-DIMENSIONAL  SOLUTE  TRANSPORT 
nM  POROUS  MEDIA  WITH  PARTIAL  WELL- 
TO-WELL  RECIRCULATION:  APPLICATION 
TO  FIELD  EXPERIMENTS. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 

C.  V.  Chrysikopoulos,  P.  V.  Roberts,  and  P.  K. 

Kitanidis. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  6,  p  1189-1195,  June  1990.  5  fig,  1  tab,  38  ref. 

Descriptors:  'Dispersion,  'Groundwater  move- 
ment, 'Injection  wells,  'Model  studies,  'Porous 
media,  'Solute  transport,  'Waste  disposal  wells, 
'Water  pollution  treatment,  Advection,  Aquifers, 
In  situ  tests,  Monitoring  wells,  Well  recirculation. 

A  solute  transport  model  incorporating  well-to- 
well  recirculation  was  developed  to  facilitate  the 
interpretation  of  pilot-scale  field  experiments  con- 
ducted for  the  evaluation  of  a  test  zone  chosen  for 
in  situ  restoration  studies  of  contaminated  aquifers, 
where  flow  was  induced  by  recirculation  of  the 
extracted  fluid.  A  semianalytical  and  an  approxi- 
mate analytical  solution  were  derived  for  the  one- 
dimensional  advection-dispersion  equation  for  a 
semi-infinite  medium  under  local  equilibrium  con- 
ditions, with  a  flux-type  inlet  boundary  condition 
accounting  for  solute  recirculation  between  the 
extraction-injection  well  pair.  Solutions  were  ob- 
tained by  taking  Laplace  transforms  to  the  equa- 
tions with  respect  to  time  and  space.  The  semiana- 
lytical solution  was  presented  in  Laplace  domain 
and  required  numerical  inversion,  while  the  ap- 
proximate analytical  solution  was  given  in  terms  of 
a  series  of  simple  nested  convolution  integrals 
which  were  easily  determined  by  numerical  inte- 
gration techniques.  The  applicability  of  the  well- 
to-well  recirculation  model  was  limited  to  field 
situations  where  the  actual  flow  field  is  one-dimen- 
sional or  where  an  induced  flow  field  is  obtained 
such  that  the  streamlines  in  the  neighborhood  of 
the  monitoring  wells  are  nearly  parallel.  However, 
the  model  is  fully  applicable  to  studies  of  solute 
transport  through  packed  columns  with  recircula- 
tion under  controlled  laboratory  conditions.  The 
model  successfully  simulates  tracer  breakthrough 
responses  at  a  field  solute  transport  study,  where 
an  induced  flow  field  superimposed  on  the  natural 
gradient  within  the  confined  aquifer  was  created 
by  a  well  pair  with  extraction  to  injection  rates  of 
10:1.4.  (Author's  abstract) 
W90- 11647 

THERMOHYDROLOGIC  CONDITIONS  NEAR 
HIGH-LEVEL  NUCLEAR  WASTES  EM- 
PLACED  IN  PARTIALLY  SATURATED  FRAC- 
TURED TUFF:  I.  SIMULATION  STUDIES 
WITH  EXPLICIT  CONSIDERATION  OF  FRAC- 
TURE EFFECTS. 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 11651 

THERMOHYDROLOGIC  CONDITIONS  NEAR 
HIGH-LEVEL  NUCLEAR  WASTES  EM- 
PLACED  IN  PARTIALLY  SATURATED  FRAC- 
TURED TUFF:  II.  EFFECTIVE  CONTINUUM 
APPROXIMATION. 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-11652 


TRANSPORT  IN  HETEROGENEOUS  POROUS 
FORMATIONS:  SPATIAL  MOMENTS,  ERGO- 
DICITY,  AND  EFFECTIVE  DISPERSION. 

Tel-Aviv  Univ.  (Israel).  Faculty  of  Engineering. 
G.  Dagan. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  6,  p  1281-1290,  June  1990.  6  fig,  29  ref. 

Descriptors:  'Dispersion  coefficient,  'Groundwat- 
er movement,  'Groundwater  pollution,  'Mathe- 
matical analysis,  'Path  of  pollutants,  'Permeabil- 
ity, 'Solute  transport,  'Velocity,  Convection,  Spa- 
tial moments. 

Transport  of  inert  solutes  in  natural  porous  forma- 
tions is  dominated  by  convection  and  the  large- 
scale  heterogeneity  of  permeability.  A  solute  body 
inserted  in  the  formation  spreads  because  of  the 
variation  of  velocity  among  and  along  the  stream 
tubes  which  cross  the  plume.  With  neglect  of  the 
slow  effect  of  pore-scale  dispersion,  the  solute  par- 
ticles preserve  their  initial  concentration,  but  the 
body  as  a  whole  spreads  in  an  irregular  manner. 
The  transport  theory,  based  on  representation  of 
permeability  and  velocity  as  random  space  func- 
tions, can  predict  the  expected  value  and  variance 
of  concentration  but,  under  the  above  conditions, 
the  coefficient  of  variation  may  be  large.  In  con- 
trast, the  spatial  moments  of  the  solute  body  are 
less  susceptible  to  uncertainty,  depending  on  the 
transverse  dimensions  of  the  plume  and  on  the 
travel  time.  The  first  and  second  spatial  moments 
are  regarded  as  random  functions  of  time,  and  their 
expected  value  and  variance  are  derived  in  terms 
of  the  velocity  field.  The  moments  are  assumed  to 
satisfy  the  ergodic  hypothesis  if  their  coefficients 
of  variation  are  negligible.  The  conditions  which 
ensure  the  fulfillment  of  this  requirement  were 
examined.  The  'effective  dispersion  coefficients' 
were  defined  with  the  aid  of  the  spatial  moments 
and  were  shown  to  generally  depend  on  the  initial 
size  of  the  solute  body  and  on  travel  time.  The 
results  were  illustrated  by  an  analytical  solution  of 
transport  in  a  stratified  formation  with  the  average 
velocity  parallel  to  the  bedding.  (Author's  ab- 
stract) 
W90- 11655 


SOLUTE  TRANSPORT  IN  AGGREGATED 
MEDIA:  AGGREGATE  SIZE  DISTRIBUTION 
AND  MEAN  RADII. 

Environmental  Research  Lab.,  Athens,  GA. 

F.  K.  Fong,  and  L.  E.  Mulkey. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  6,  p  1291-1303,  June  1990.  8  fig,  5  tab,  27  ref. 

Descriptors:  'Aggregates,  'Groundwater  move- 
ment, 'Groundwater  pollution,  'Model  studies, 
'Path  of  pollutants,  'Soil  contamination,  'Solute 
transport,  Flow  system,  Mass  transfer  coefficient. 

An  aggregate  model  was  employed  to  study  the 
effects  of  aggregate  size  distribution  (ASD)  on 
solute  transport  in  a  column.  Instantaneous  local 
sorption  equilibria  and  nondegradation  were  as- 
sumed. The  aggregate  model  was  solved  using  an 
effective  new  iterative  numerical  scheme.  Three 
ASDs  from  the  literature  were  used  in  the  calcula- 
tions. The  effects  of  aggregate  size  and  size  distri- 
bution can  not  be  separated  and  are  influenced  by 
the  flow  regimes  of  the  system.  A  mean  variance 
radius  was  derived  which  depends  on  the  internal 
diffusion  and  mass  transfer  coefficient  of  the  aggre- 
gates. It  provided  the  best  approximation  among 
other  types  of  mean  aggregate  radii  used  in  the 
literature.  Multiple  mean  variance  radii  should  be 
used  to  represent  the  ASDs.  (Author's  abstract) 
W90- 11656 


SEDIMENT  CORE  CHRONOLOGY  AND  SEDI- 
MENTATION IN  COASTAL  BASINS  OF 
GEORGIAN  BAY. 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario). 

M.  G.  Johnson,  S.  E.  George,  and  L.  R.  Culp. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

16,  No.  1,  p  3-10,  1990.  3  fig,  2  tab,  23  ref. 

Descriptors:  'Coastal  waters,  'Georgian  Bay, 
'Heavy  metals,  'Radioactive  dating,  'Sedimenta- 
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tion  rates,  'Water  pollution  sources,  Canada, 
Cores,  Great  Lakes,  Lead,  Lead  radioisotopes, 
Sedimentation,  Tributaries. 

In  order  to  estimate  temporal  trends  in  metal  loads 
to  sediments  from  tributary  rivers  and  precipitation 
in  the  coastal  zone  areas  of  the  Georgian  Bay, 
sedimentation  rates  were  measured  in  sediment 
core  samples  from  the  region,  using  the  Pb210 
method.  In  general,  rises  in  stable  Pb  and  weed 
pollen  substantiated  Pb210  chronology.  Sedimenta- 
tion rates  were  not  sufficiently  high  to  take  advan- 
tage of  the  DDT  rise  as  a  specific  and  reliable 
timecheck.  Mass  sedimentation  rates  averaged  21 
mg  sq  cm  per  year  in  the  coastal  zone  (1,100  sq  km 
in  area),  which  is  about  four  times  greater  than 
rates  in  offshore  basins  (3,500  sq  km  in  area)  re- 
ported earlier.  The  results  indicate  the  importance 
of  sedimentation  in  the  coastal  zone  relative  to 
offshore  basins  and  they  will  facilitate  the  estima- 
tion of  temporal  trends  in  metal  inputs  and  concen- 
trations in  rivers  and  coastal  waters  of  Georgian 
Bay.  (Author's  abstract) 
W90- 11658 


ORGANOCHLORINE  CONTAMINANTS  IN 
DUCK  POPULATIONS  OF  WALPOLE 
ISLAND. 

Windsor  Univ.  (Ontario).  Great  Lakes  Inst. 

C  E.  Hebert,  G.  D.  Haffner,  I.  M.  Weis,  R.  Lazar, 

and  L.  Montour. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

16,  No.    1,  p  21-26,    1990.   5  fig,   1   tab,  21   ref. 

Descriptors:  *Bioaccumulation,  'Chlorinated  hy- 
drocarbons, 'Ducks,  'Path  of  pollutants,  'Wet- 
lands, Biological  studies,  Canada,  Deltas,  Fate  of 
pollutants,  Food  chains,  Great  Lakes,  Islands,  St 
Clair  River  Delta,  Water  pollution  effects. 

The  uptake  of  organochlorine  compounds  in  liver 
and  muscle  tissues  of  resident  and  migratory  ducks 
of  Walpole  Island  in  the  St.  Clair  River  delta, 
Ontario,  Canada,  was  studied  during  1986.  Liver 
concentrations  of  octachlorostyrene  (115  micro- 
gramsAg),  hexachlorobenzene  (30  micrograms/ 
kg),  and  pentachlorobenzene  (1.5  micrograms/kg) 
were  elevated  in  resident  duck  populations  relative 
to  migratory  populations  (56,  8.7,  and  0.4  micro- 
grams/kg, respectively).  Comparison  of  residue 
concentrations  in  resident  open  water  ducks  (red- 
heads) with  resident  marsh  ducks  (mallards)  indi- 
cated there  was  no  significant  difference  (P>0.10) 
between  the  two  species.  The  exposure  of  resident 
duck  populations  suggests  that  the  transport  and 
fate  of  organochlorinated  compounds  in  the 
Huron-Erie  corridor  are  being  regulated  by  physi- 
cal and  biological  properties  of  the  delta  area.  Low 
level  discharges  of  persistent,  bioaccumulating 
compounds  into  the  upstream  waters  can  result  in 
an  increasing  concentration  of  these  substances  in 
the  wetland  area  and  in  the  associated  food  web. 
(Author's  abstract) 
W90- 11659 


MEASURES  OF  FLOW  VARIABILITY  AND  A 
NEW  FLOW-BASED  CLASSIFICATION  OF 
GREAT  LAKES  TRIBUTARIES. 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  2E. 
W90-11660 


MODELING  THE  SPATIAL  DISTRIBUTION 
OF  SEVEN  HALOCARBONS  IN  LAKE  ST. 
CLAIR  IN  JUNE  1984  USING  THE  TOXFATE 
MODEL. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
E.  Halfon,  T.  J.  Simons,  and  W.  M.  Schertzer. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
16,  No.   1,  p  90-112,  1990.   11  fig,  8  tab,  27  ref. 

Descriptors:  'Computer  models,  'Halogenated  hy- 
drocarbons, 'Path  of  pollutants,  'Water  pollution, 
Canada,  Chemical  wastes,  Hydrologic  models, 
Lake  management,  Lakes,  Mathematical  models, 
Model  studies,  Toxic  wastes,   Water  circulation. 

The  distribution  of  toxic  chemicals  in  the  Great 
Lakes  is  an  important  environmental  issue.  Com- 


puter simulation  of  the  spatial  distribution  and  fate 
of  the  deleterious  chemicals  is  a  useful  endeavor 
considering  the  potential  risks  of  chemical  spills  in 
the  environment  and  potential  danger  to  water 
resources.  The  TOXFATE  model,  coupled  with  a 
hydrodynamic  model,  was  used  to  simulate/pre- 
dict the  fate  of  seven  volatile  halocarbon  contami- 
nants: bromodichloromethane,  carbon  tetrachlo- 
ride, chloroform,  Freon  12,  1,1,1-trichloroethane, 
trichloroethylene,  and  tetrachloroethylene  in  Lake 
St.  Clair,  Ontario,  Canada.  The  model  was  driven 
by  estimated  contaminant  loads  and  meteorological 
data  during  May  and  June  1984  and  simulations 
were  compared  with  data  collected  at  51  lake 
stations  on  18-21  June  1984.  The  contaminant  data 
collection  is  only  a  snapshot  of  an  event  continu- 
ously taking  place  in  the  lake,  mainly  the  flow  of 
organics  from  the  St.  Clair  River  into  the  lake  and 
on  to  the  Detroit  River.  The  model  was  successful- 
ly verified  by  comparing  predicted  and  observed 
relative  amounts  of  the  seven  halocarbons  in  the 
lake  during  the  4-day  period.  Good  correspond- 
ence was  derived  for  both  the  spatial  distribution 
of  chemicals  and  for  predicted  concentrations.  The 
model  performance  provides  confidence  for  appli- 
cation as  a  management  tool  for  prediction  of  the 
distribution  of  toxic  contaminants  resulting  from 
accidental  chemical  spills  in  this  lake.  The  fate 
model  performance  is  dependent  on  the  accurate 
description  of  the  lake  circulation  by  a  two-dimen- 
sional hydrodynamic  model.  (Author's  abstract) 
W90- 11663 


CONTAMINANT  RESIDUES  IN  THE  BLOAT- 
ER (COREGONUS  HOYI)  OF  LAKE  MICHI- 
GAN, 1969-1986. 

National  Fisheries  Research  Center-Great  Lakes, 

Ann  Arbor,  MI. 

R.  J.  Hesselberg,  J.  P.  Hickey,  D.  A.  Nortrup,  and 

W.  A.  Willford. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

16,  No.   1,  p  121-129,   1990.  6  fig,  1  tab,  35  ref. 

Descriptors:  'Bioaccumulation,  'Biological  stud- 
ies, 'Chubs,  'Halogenated  pesticides,  'Lake 
Michigan,  'Path  of  pollutants,  'Toxic  wastes, 
'Water  pollution  effects,  DDD,  DDE,  DDT,  Diel- 
drin,  Fish,  Fish  diets,  Polychlorinated  biphenyls. 

Many  potentially  hazardous  chemicals  used  in  the 
past  and  present  in  agriculture,  in  industry,  and  in 
metropolitan  areas  have  entered  the  Great  Lakes 
basin.  In  response  to  concerns  about  the  high 
bioaccumulation  potential  and  toxicity  of  persistent 
contaminants  in  fish,  a  program  was  begun  in  the 
late  1960s  to  monitor  organochlorine  residues  in 
Great  Lakes  fishes.  The  bloater  (Coregonus  hoyi) 
was  one  of  the  species  studied  because  it  was 
native,  relatively  nonmigratory  and  commercially 
important,  and  fed  primarily  on  zooplankton  and 
other  small  crustaceans.  It  was  found  that  residues 
of  DDT,  PCBs,  and  dieldrin  in  Lake  Michigan 
bloaters  decreased  between  1969  and  1986.  All 
values  for  contaminant  residues  were  measured 
and  reported  as  micrograms/g  of  whole  fish,  wet 
weight;  the  error  limits  represented  the  95%  confi- 
dence interval  half  widths.  Total  DDT  content 
declined  87%,  from  9.9  in  1970,  when  its  use  was 
banned,  to  1.3  in  1974,  and  then  averaged  0.88  in 
1978-1986  with  a  low  of  0.67  in  1986.  Between 
1976-1986,  p,p'-DDD  averaged  0.08  and  p,p*-DDT 
averaged  0.1;  p,p'-DDE  reached  a  low  of  0.48  in 
1980,  then  averaged  0.53  in  1980-1986.  Dieldrin 
averaged  0.25  until  1974  when  it  was  banned, 
peaked  at  0.55  in  1978,  and  decreased  to  0.20  by 
1986.  PCBs,  first  analyzed  in  1972,  declined  64% 
(from  5.7  to  2.2)  between  1972  and  1980  and  were 
at  1.64  in  1986.  The  great  decline  in  PCBs  oc- 
curred following  the  1976  ban.  A  49%  decrease  in 
the  lipid  content  of  bloaters  from  1980  to  1986 
suggested  a  dietary  change  possibly  due  to  chang- 
ing food  source  makeup.  (Author's  abstract) 
W90- 11665 


ATTACHED  FILAMENTOUS  ALGAE  OF 
NORTHERN  LAKE  SUPERIOR:  FIELD  ECOL- 
OGY AND  BIOMONITORING  POTENTIAL 
DURING  1983. 

Ontario   Ministry   of  the   Environment,   Rexdale. 

Aquatic  Biology  Section. 

For  primary  bibliographic  entry  see  Field  5C. 


W90- 11668 


RELATIONSHIPS  BETWEEN  PHOSPHORUS 
IN  SHALLOW  SEDIMENTS  AND  IN  THE 
TROPHOGENIC  ZONE  OF  SEVEN  ALBERTA 
LAKES. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 11671 


NTA  AND  LEAD  SPECIATION  IN  NATURAL 
WATER  CONDITIONS. 

Technical  Univ.  of  Lisbon  (Portugal).  Inst.  Superi- 
or Tecnico. 

A.  M.  Mota,  and  M.  L.  Goncalves. 
Water  Research  WATRAG,  Vol.  24,  No.  5,  p  587- 
590,  May  1990.  4  fig,  1  tab,  14  ref,  append. 

Descriptors:  'Chemical  speciation,  'Detergents, 
'Lead,  'Metal  complexes,  'Nitrilotriacetic  acid, 
'Path  of  pollutants,  Effluents,  Freshwater,  Heavy 
metals,  Polarographic  analysis,  Seawater,  Specia- 
tion, Water  pollution  sources. 

In  some  countries  the  trisodium  salt  of  nitrilotria- 
cetic acid  (NTA)  is  being  used  as  a  substitute  for 
polyphosphates  in  commercial  detergents.  This 
aminocarboxylic  acid  remains  a  pollutant  of  inland, 
estuarine,  and  coastal  waters  as  it  is  an  unnatural 
substance  affecting  the  biochemical  cycle  of  heavy 
metals.  Since  lead  is  also  a  pollutant  heavy  metal 
and  appears  in  the  environment  from  different 
sources,  it  is  important  to  know  the  complexes 
formed  between  lead  and  NTA.  The  complex  of 
the  type  ML2  was  detected  by  differential  pulse 
polarography  (DPP)  and  classical  polarography 
(DC),  in  the  presence  of  an  excess  of  ligand.  Com- 
puter simulations  of  lead  speciation  in  freshwater 
and  seawater  without  organics  other  than  NTA, 
which  can  be  close  to  a  situation  of  effluent  dis- 
charge rich  in  detergents,  were  devised.  It  was 
found  that,  in  freshwater,  ML  complex  greatly 
affects  the  distribution  of  lead  for  concentrations  of 
NTA  >  or  =  0.00  ImM  and  that  ML2  species 
begins  to  be  detected  for  an  NTA  concentration 
higher  than  O.OOlmM.  However,  if  the  hardness  of 
the  freshwater  is  high,  the  ML2  complex  can  only 
be  detected  for  an  NTA  concentration  higher  than 
O.OOlmM.  For  seawater,  where  the  levels  of 
Ca(  +  2)  and  Mg(  +  2)  are  still  higher,  ML2  com- 
plex has  no  influence  for  an  NTA  concentration  of 
0.001  M  due  to  the  competition  of  Ca(  +  2)  and 
Mg(  +  2)  for  NTA.  Therefore,  the  concentration  of 
ML2  complex  of  lead  and  NTA  increases  with  the 
decrease  of  the  alkaline-earth  levels  and  the  in- 
crease of  Pb(  +  2)  and/or  NTA  concentrations. 
The  formation  of  ML2  complex  can  be  responsible 
for  a  higher  solubilization  of  lead  in  the  presence  of 
particles  in  waters  with  high  levels  of  NTA  due  to 
detergents.  (Fish-PTT) 
W90- 11676 


EFFECTS  OF  STIRRING  ON  RESIDUAL 
CHLORINE  DURING  CHLORINATION  OF 
SEAWATER  CONTAINING  AMMONIA  NI- 
TROGEN. 

Osaka  City  Inst,  of  Public  Health  and  Environ- 
mental Sciences  (Japan). 
K.  Yamamoto,  M.  Fukushima,  and  K.  Oda. 
Water  Research  WATRAG,  Vol.  24,  No.  5,  p  649- 
652,  May  1990.  4  fig,  17  ref. 

Descriptors:  'Ammonia,  'Chemical  speciation, 
'Chlorination,  'Mixing,  'Residual  chlorine,  'Sea- 
water, Bromides,  Bromine,  Nitrogen. 

The  chemical  stability  and  species  of  residual  chlo- 
rine are  important  factors  in  determining  the  toxic- 
ity of  discharges  to  organisms.  In  the  chlorination 
of  seawater  containing  ammonia  nitrogen,  ammo- 
nia and  bromide  compete  for  chlorine.  It  is  neces- 
sary to  take  into  account  the  critical  factors  gov- 
erning speciation,  other  than  bromide  concentra- 
tion, ammonia  nitrogen  concentration  and  chlorine 
dose.  On  the  basis  of  the  extent  of  mixing,  the 
bromination  of  seawater  and  the  chlorination  of 
river  water  were  compared  with  each  other.  Stir- 
ring affected  the  concentration  and  proportions  of 
residual  chlorine  during  the  chlorination  of  sea- 
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'ater  containing  ammonia  nitrogen.  At  high  stir- 
ng  speed,  the  residual  chlorine  level  rose  in  direct 
roportion  to  the  dose  of  chlorine,  then  decreased 
>  a  minimum.  At  low  stirring  speed,  the  residual 
hlorine  level  began  to  decline  before  the  peak  ot 
le  break-point  curve,  which  was  flatter  than  the 
ne  obtained  with  high  stirring  speed.  Regardless 
f  the  speed  of  stirring,  monochloramine  was  the 
redominant  species  in  the  residual  chlorine  that 
emained  after  1  h  and  the  break-point  was  at  the 
ime  chlorine  dose.  The  amount  of  monobroma- 
line  produced  was  inversely  related  to  the  speed 
if  stirring.  Residual  chlorine  loss  occurred  pnman- 
y  via  the  disproportionate  of  monobromamine 
o  form  dibromamine  and  ammonia  nitrogen, 
.ater,  dibromamine  and  bromochloramine  disap- 
>eared  on  reacting  with  monochloramine,  and  only 
table  monochloramine  remained.  The  degree  of 
nixing  of  chlorine  and  seawater  with  ammonia 
litrogen  is  of  importance  in  evaluating  the  residual 
:hlorine  concentrations.  (Author's  abstract) 
V90- 11683 

PLANT  PRODUCTIVITY  AND  HEAVY  METAL 
CONTAMINATION.  ' 

Consiglio  Nazionale  delle  Ricerche,  Pisa  (Italy). 
1st.  per  la  Chimica  del  Terreno. 
For  primary  bibliographic  entry  see  Field  5fc. 
W90- 11689 

PROBABILISTIC  APPROACH  FOR  THE 
GROUNDWATER  VULNERABILITY  TO  CON- 
TAMINATION  BY  PESTICIDES:  THE  VUL- 
PEST  MODEL. 

Institut  National  de  la  Recherche  Scientihque, 
Sainte-Foy  (Quebec). 

J  P  Villeneuve,  O.  Banton,  and  P.  Latrance. 
Ecological  Modelling  ECMODT,  Vol.  51,  No.  1/ 
2,  p  47-58,  May  1990.  5  fig,  1  tab,  20  ref. 

Descriptors:  'Groundwater  pollution,  "Model 
studies,  'Pesticides,  'Probabilistic  process,  'Water 
pollution  prevention,  Aeration  zone,  Monte  Carlo 
method,  Nonpoint  pollution  sources,  Water  quality 
standards,  Water  table. 

The  quantitative  evaluation  of  the  groundwater 
vulnerability  to  contamination  by  pesticides  is  the 
most  effective  way  to  prevent  the  cases  of  non- 
point   source   contamination   and   to   protect   the 
groundwater    quality.    An    effective    prevention 
scheme  must  be  based  on  the  evaluation  of  the 
quantity  of  pesticide  that  could  reach  the  water 
table  under  specific  conditions.  The  simulation  ot 
the  transport   and   the   fate   of  pesticides   in   the 
unsaturated  zone  can  provide  such  prediction.  The 
choice  of  an  adequate  methodology  able  to  realize 
this  evaluation  is  significant  for  the  reliability  of 
the  predicted  results.  The  VULPEST  (vulnerabil- 
ity to  pesticides)  model  developed  in  this  study  is 
an  example  of  a  management  tool  permitting  the 
quantitative  evaluation  of  the  groundwater  vulner- 
ability in  terms  of  the  risks  of  contamination.  This 
approach  takes  into  account  the  variability  of  the 
parameters  that  control  the  transport  and  the  fate 
of  pesticides  in  the  unsaturated  zone.  The  different 
results  from  VULPEST  are  the  maximum  concen- 
tration, the  average  annual  concentration,  and  the 
cumulative  mass  for  each  Monte  Carlo  simulation, 
and  the  stochastic  breakthrough  curve  correspond- 
ing to  the  integration  over  time  of  the  break- 
through curves  from  each  Monte  Carlo  simulation. 
The  results,  interpreted  on  a  statistical  basis,  allow 
the  evaluation  of  the  risks  of  water  table  contami- 
nation  which   can   be   compared   to   pre-defined 
water  quality  criteria.  (Author's  abstract) 
W90- 11696 

METHOD  FOR  TESTING  WHETHER  MODEL 
PREDICTIONS  FALL  WITHIN  A  PRE- 
SCRIBED FACTOR  OF  TRUE  VALUES,  WITH 
AN  APPLICATION  TO  PESTICIDE  LEACH- 
ING. 

Environmental  Research  Lab.,  Athens,  OA. 
For  primary  bibliographic  entry  see  Field  7C. 
W90- 11697 


EVALUATION    OF    ANTIMONY,    CADMIUM 
AND     LEAD     LEVELS     IN     VEGETABLES, 


DRINKING  AND  RAW  WATER  FROM  DIF- 
FERENT AGRICULTURAL  AREAS. 

Valencia  Univ.  (Spain).  Dept.  of  Food  Chemistry. 
A.  Alegria,  R.  Barbera,  R.  Farre,  M.  J.  Lagarda, 
and  I.  Romero.  .    . 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  38,  No.  2  p .65-73  1990. 
2  fig,  7  tab,  13  ref.  CAICYT  (Pr.84-0245-CO4-01). 

Descriptors:  'Agriculture,  'Antimony,  'Cadmium, 
•Drinking  water,  'Inorganic  compounds,  Lead, 
•Path  of  pollutants,  'Vegetable  crops,  'Water, 
•Water  pollution  sources,  Atomic  absorption  spec- 
trophotometry, Environmental  pollution,  Industri- 
al pollution,  Organic  matter,  Pollutant  identifica- 
tion, Spain,  Urban  pollution. 

Lead  and  cadmium  levels  in  edible  vegetables  and 
antimony,  lead  and  cadmium  in  drinking  and  raw 
waters  from  three  agricultural  areas  exposed  to 
different  levels  of  environmental  pollution  (1-high 
industrial  pollution,  2-high  urban  pollution,  3- 
standard  low  industrial  and  urban  pollution)  were 
determined.  The  organic  matter  was  destroyed  by 
repeated  attack  with  nitric  acid.  Cadmium  and  lead 
were  determined  by  graphite  furnace  atomic  ab- 
sorption spectrometry  (GFAAS)  and  antimony  by 
hydride  generation  atomic  absorption  spectrome- 
try (HGAAS).  When  the  results  obtained  for  three 
different  areas  were  compared,  differences  be- 
tween cadmium  and  lead  contents  in  vegetables 
were  observed.  Waters  are  not  contaminated  with 
antimony,  cadmium  or  lead  in  any  area.  (Author's 
abstract) 
W90- 11706 

DETERMINATION  OF  °RGAN°PHOS- 
PHORUS  COMPOUNDS  IN  MEDITERRANE- 
AN COASTAL  WATERS  AND  BIOTA  SAM- 
PLES USING  GAS  CHROMATOGRAPHY 
WITH  NITROGEN-PHOSPHORUS  AND 
CHEMICAL  IONIZATION  MASS  SPECTRO- 
METRY DETECTION. 

Instituto    de    Quimica    Bio-Orgamca,    Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 11708 

MODEL  FOR  ANIONIC  SURFACTANT  SORP- 
TION. 

HydroQual,  Inc.,  Mahwah,  NJ. 
D  M.  DiToro,  L.  J.  Dodge,  and  V.  C.  Hand. 
Environmental        Science        and  MJec^no}°§V 
ESTHAG,  Vol.  24,  No.  7,  p  1013-1020,  July  1990, 
6  fig,  8  tab,  68  ref,  append. 

Descriptors:  'Chemical  interactions,  'Model  stud- 
ies 'Path  of  pollutants,  'Sorption,  Geochemistry, 
Mathematical  models,  Particulate  matter,  Sediment 
contamination,  Sludge,  Soil  contamination. 


The  critical  micelle  concentration  (CMC)  model 
provides  an  index  of  hydrophobicity  in  a  descrip- 
tion of  the  anionic  sorption  properties  of  soils, 
sediments  and  sludge.  The  CMC  model  depends  on 
sorption  properties,  temperature  and  ionic 
strength.  Isotherms  at  low  micelle  concentrations 
are  linear,  and  at  high  concentrations  the  CMC 
model  follows  a  Langmuir  isotherm.  The  particle 
interaction  model,  also  used  here,  proposes  that  in 
addition  to  adsorption-desorption  reactions,  there 
is  additional  desorption  caused  by  particle-particle 
interactions.  This  additional  desorption  increases  as 
the  concentration  of  particles  increases.  This 
model  relates  the  linear,  low-concentration  portion 
of  the  partition  coefficient  isotherm  to  the  CMC, 
to  organic  carbon  fraction,  or  to  the  cation  ex- 
change capacity  of  the  particles,  and  to  the  con- 
centration of  the  particles.  Experimental  data  on 
the  micelle  concentration  of  surfactant,  on  the 
effects  of  temperature  and  ionic  strength  and  parti- 
tion coefficients  are  fitted  to  the  model.  (King- 
PTT) 
W90-11718 

BIOGEOCHEMISTRY  OF  BUTYLTINS  IN  AN 
ENCLOSED  MARINE  ECOSYSTEM. 

Rhode    Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

D.  Adelman,  K.  R.  Hinga,  and  M.  E.  Q.  Pilson. 


Environmental  Science  a"d  J,^"0'08/ 
ESTHAG,  Vol.  24,  No.  7,  p  1027-1032,  July 
1990,3  fig,  2  tab,  30  ref. 

Descriptors:  'Antifoulants,  *  Biodegradation, 
♦Chemical  degradation,  'Fate  of  pollutants, 
•Marine  environment,  'Path  of  pollutants,  Tin, 
•Tributyltin,  Kinetics,  Radioactive  tracers,  Sedi- 
ments. 

Tributyltin  (TBT)  and  its  degradation  products 
were  studied  by  introducing  radiolabeled  tritmtyl- 
tin  into  a  13  cu  m  marine  enclosure  (a  MERL 
mesocosm)  with  near-natural  water  column  and 
benthos.  TBT  and  its  degradation  products  were 
monitored  for  278  days.  TBT  concentrations  in  the 
water  column  (initially  590  +  /-20  nanograms  A.) 
decreased  at  a  rate  of  0.20  per  day  (a  first-order 
rate  constant).  Most  TBT  was  lost  from  the  water 
column  through  biodegradation,  which  occurred 
at  a  rate  of  0.08  per  day.  Two-thirds  of  the  degra- 
dation proceeded  through  debutylation  to  dibuty  - 
tin  (DBT),  which  in  turn  degraded  to  monobutyl- 
tin  (MBT)  at  about  0.04  per  day.  One-third  of  the 
TBT  was  degraded  directly  to  MBT.  There  was 
no  evidence  to  indicate  degradation  of  MBT  in  the 
water.  Another  portion  of  the  TBT  removed  from 
the  water  column  was  transported  to  sediments. 
TBT  in  the  sediments  did  not  appear  to  measurably 
degrade.  A  portion  of  the  TBT  was  transported 
rapidly  to  the  air-water  interface  and  lost  from  the 
tank.  (Author's  abstract) 
W90-11719 

ATRAZINE  AND  OTHER  S-TRIAZINE  HERBI- 
CIDES IN  LAKES  AND  IN  RAIN  IN  SWITZER- 
LAND. A  .  .  u 
Station  Federale  de  Recherches  en  Arboriculture, 
Viticulture  et  Horticulture  de  Waedenswil  (Swit- 
zerland). 
H.  R.  Buser. 

Environmental  Science  a"?,  Technology 
ESTHAG,  Vol.  24,  No.  7,  p  1049-1058,  July  1990. 
9  fig,  5  tab,  30  ref. 

Descriptors:  *Atrazine,  •Herbicides,  •Lake 
Zurich,  *Path  of  pollutants,  'Switzerland,  *Tna- 
zines,  'Water  pollution  sources,  Degradation, 
Mountain  lakes,  Seasonal  variation. 

All  of  the  18  Swiss  lakes  analyzed  contained  de- 
tectable quantities  of  some  s-triazine  herbicides. 
Atrazine  was  the  major  herbicide  present,  accom- 
panied by  smaller  amounts  of  simazine,  tert-butyla- 
zine,  and  occasionally  methylthio-s-tnazines.  The 
concentration  of  atrazine  was  lowest  (<or  =  lng/ 
L)  in  mountain  lakes  with  altitudes  >  800  meters 
above  sea  level  and  highest  (up  to  460  nm/L)  in 
lakes  situated  in  areas  with  intensive  use  of  atra- 
zine. Seasonal  trends  were  observed,  with  a  con- 
centration increase  in  the  epilimnia  around  June, 
apparently  resulting  from  previous  spring  applica- 
tions of  the  herbicides.  Vertical  concentration  pro- 
files of  the  herbicides  in  Lake  Zurich  were  consist- 
ent with  stratification  of  the  lake  during  the 
warmer  season  and  mixing  in  the  colder  one.  The 
data  suggest  atrazine  to  be  rather  stable  and  its 
removal  from  the  lakes  is  mainly  by  export  via 
outflowing  waters,  and  less  by  degradation.  Atra- 
zine and  other  s-triazines  were  also  detected  in 
rainwater  during  the  warmer  season.  Volatilization 
and  wind  erosion  of  soil  particles  from  areas  treat- 
ed with  these  herbicides  are  the  likely  cause  of  the 
presence  of  these  compounds  in  rain,  and  aerial 
transport  and  subsequent  deposition  the  reasons 
that  these  compounds  are  found  m  mountain  lakes. 
However,  major  input  of  these  herbicides  in  most 
other  lakes  stems  from  agricultural  practices  and 
nonagricultural  uses  along  roads  and  railroads. 
(Author's  abstract) 
W90- 11720 


NEW  SOURCE  IDENTIFICATION  OF  MERCU- 
RY CONTAMINATION  IN  THE  GREAT 
LAKES. 

Environmental  Research  Lab.-Duluth,  MN. 
G  E.  Glass,  J.  A.  Sorensen,  K.  W.  Schmidt,  and 
G.  R.  Rapp.  ^    .      , 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  24,  No.  7,  p  1059-1069,  July  1990. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
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Group  5B — Sources  Of  Pollution 

6  fig,  4  tab,  58  ref. 

Descriptors:  'Great  Lakes,  "Incineration,  'Mercu- 
ry, 'St  Louis  River,  'Waste  disposal,  'Water  pol- 
lution sources,  Analytical  methods,  Estuaries,  Fox 
River,  Green  Bay,  Heavy  metals,  Minnesota, 
Sludge  treatment,  Water  treatment  wastes,  Wis- 
consin. 

Investigation  of  two  Great  Lakes  estuaries  for  new 
sources  of  mercury  contamination  revealed  previ- 
ously unmeasured  high  concentrations  in  water, 
sediments,  and  precipitation.  For  the  St.  Louis 
River  estuary,  the  highest  water  and  sediment  mer- 
cury concentrations  occurred  near  a  regional 
wastewater  treatment  facility.  Analysis  of  waste 
streams  showed  that  the  highest  levels  were  associ- 
ated with  the  incineration  process  where  sewage 
sludge  is  burned  by  using  refuse-derived  fuel  from 
municipal  garbage,  and  from  municipal  wastewater 
inputs.  The  total  mass  of  mercury  entering  the  St. 
Louis  River  estuary,  Minnesota  and  Wisconsin,  is 
estimated  from  upstream,  wastewater,  and  precipi- 
tation sources.  Drought  conditions  and  lake  seiche 
combined  to  push  elevated  mercury  concentrations 
'upstream',  exposing  more  than  80%  of  the  estuary 
to  mercury  contamination.  The  highest  water  con- 
centrations in  the  Fox  River/Green  Bay,  Wiscon- 
sin, estuary  occurred  immediately  downstream 
from  the  DePere  Dam  and  originated  from  sedi- 
ment sources  and/or  unidentified  discharges.  In- 
vestigation of  contamination  of  water  samples  by 
Kemmerer  and  Van  Dorn  water  samplers  showed 
that  plastic  components  contained  up  to  0.2%  mer- 
cury that  leached  into  the  samples.  A  new  sampler 
was  devised  to  correct  the  problem.  The  detection 
limit  for  U.S.  EPA  methodology  for  mercury  anal- 
ysis of  water  (No.  245)  has  been  lowered  from  25 
nm  Hg/L  to  an  average  of  2  run  Hg/L  by  using  a 
standardized  protocol  of  solutions  and  blanks,  and 
by  prescreening  reagents  for  the  lowest  mercury 
content  to  achieve  a  reagent  blank  values  of  ap- 
proximately 4  nm  Hg/L.  These  low  detection 
limits  create  opportunities  to  identify  new  sources 
of  mercury  contamination.  The  identification  of 
incineration  of  municipal  refuse  as  a  major  source 
of  mercury  emissions  to  the  environment  may  lead 
to  additional  discoveries  across  the  United  States, 
where  more  than  150  facilities  have  been  built. 
(Author's  abstract) 
W90-11721 


HYDROCARBON  DISTRIBUTIONS  AROUND 
A  SHALLOW  WATER  MULITWELL  PLAT- 
FORM. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

J.  M.  Brooks,  M.  C.  Kennicutt,  T.  L.  Wade,  A.  D. 

Hart,  and  G.  J.  Denoux. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  24,  No.  7,  p  1079-1085,  July  1990 

7  fig,   1   tab,   15  ref.  NOAA  Grant  50-DGNC-5- 

00262. 

Descriptors:  'Aromatic  hydrocarbons,  'Offshore 
platforms,  'Sediment  contamination,  'Water  pollu- 
tion sources,  Anthracene,  Bays,  Estuaries,  Hydro- 
carbons, Matgorda,  Ocean  dumping,  Oil  pollution, 
Oil  wells,  Phenanthrene,  Pollutant  identification, 
Texas. 

Polynuclear  aromatic  hydrocarbon  (PAH)  concen- 
trations in  nearshore  coastal  sediments  offshore  of 
Matgorda,  TX,  average  29  +  /-28  ppb  (standard 
deviation)  compared  to  96  +/-112  ppb  for  the 
sediments  in  adjacent  costal  estuaries  and  bays. 
PAHs  were  analyzed  in  bottom  sediments  collect- 
ed in  the  vicinity  of  a  multiwell  platform  in  about 
25  meters  of  water,  where  six  wells  had  been 
drilled  between  May  1982  and  November  1985. 
The  most  elevated  PAH  concentrations  were  re- 
stricted to  within  25  meters  of  the  platform  dis- 
charge point.  Mean  PAH  concentrations  for  two 
samplings  at  10  and  25  meters  from  the  platform 
were  494  +/-251  and  757  +/-1820  ppb,  respec- 
tively. Trie  contaminated  platform  sites  (<  or  = 
25  meters  distant)  were  dominated  by  two-ring 
aromatics  while  the  estuarine/bay  and  nonconta- 
minated  costal  sites  were  dominated  by  four-ring 
and  five-ring  aromatic  hydrocarbons.  Phenan- 
threne/anthracene  ratios  suggest  a  petroleum 
source  for  the  hydrocarbons  at  platform  stations 


and  pyrolytic  sources  for  the  bay/estuarine  hydro- 
carbons. (Author's  abstract) 
W90- 11722 


RELATIONSHIPS  BETWEEN  AQUEOUS  ALU- 
MINUM AND  ACIDIC  DEPOSITION  IN  FOR- 
ESTED WATERSHEDS  OF  NORTH  AMERICA 
AND  NORTHERN  EUROPE. 

Maine  Univ.,  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

C.  S.  Cronan,  and  C.  L.  Schofield. 

Environmental        Science       and        Technology 

ESTHAG,  Vol.  24,  No.  7,  p  1100-1105,  July  1990. 

5  fig,  2  tab,  50  ref.  EPRI  Contract  RP2365-01. 

Descriptors:  'Acid  rain,  'Aluminum,  'Leaching, 
'Path  of  pollutants,  'Surface  water,  Acid  soils, 
Acidity,  Anions,  Forest  watersheds,  Geochemis- 
try, Hydrogen  ion  concentration,  Lakes. 

There  are  important  interregional  differences  in 
the  concentrations  of  aqueous  labile  aluminum  in 
soil  waters  and  surface  waters  of  forested  water- 
sheds in  eastern  North  America  and  northern 
Europe.  These  variations  in  labile  aluminum  are 
functions  of  several  interacting  factors,  including: 
soil  base  saturation,  solution  pH,  anion  chemistry, 
pH-dependent  solubility,  and  adsorption  relation- 
ships and  soil  hydrology.  The  highest  concentra- 
tions of  labile  aluminum  are  found  in  watersheds 
characterized  by  soils  with  less  than  10-15%  base 
saturation  and  elevated  concentrations  of  strong 
acid  anions.  For  such  sites,  there  is  a  strong  posi- 
tive relationship  between  acidic  deposition,  as  a 
source  of  mobile  anions,  and  aluminum  mobiliza- 
tion. Future  increases  or  decreases  in  mobile  strong 
acid  anions  at  these  types  of  watersheds  are  likely 
to  produce  corresponding  changes  in  both  the  con- 
centrations of  labile  aluminum,  and  the  potential 
for  aluminum  toxicity  to  organisms.  (Author's  ab- 
stract) 
W90- 11723 


MODELING  OF  THE  QUALITY  OF  LARGE 
WATER  COURSES:  EUTROPHICATION,  THE 
CASE   OF  MOSELLE   AND   DOUBS   RIVERS 
(MODELISATION     DE     LA     QUALITE     DE 
GRANDS  COURS  D'EAU  EUTROPHISATION: 
CASE  DE  LA  MUSELLE  ET  DU  DOUBS). 
Electricite    de    France,    Chatou.    Direction    des 
Etudes  et  Recherches. 
P.  Grosse,  C.  Lascombe,  and  J.  L.  Salleron. 
Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 
187-194,  1990.  8  fig,  5  ref. 

Descriptors:  'Computer  models,  'Eutrophication, 
'France,  'Mathematical  models,  'Model  studies, 
'Moselle  River,  'Phytoplankton,  'Water  pollution 
control,  Doubs  River,  Hydrologic  models,  Phos- 
phates, Phosphorus  removal,  Wastewater  treat- 
ment, Water  quality  control. 

In  many  big  rivers,  major  phytoplankton  or  micro- 
scopic algae  developments  can  be  seen  at  the  low- 
water  mark  moving  along  with  the  current.  Unlike 
what  is  seen  in  many  lakes  at  the  end  of  Spring, 
this  algal  development  does  not  usually  exhaust  the 
stock  of  easily  assimilated  phosphorus  contained  in 
the  water.  Thus,  phosphorus  is  not  a  factor  that 
limits  the  growth  of  phytoplankton  in  rivers, 
which  is  why  there  is  a  proliferation  of  plant  life, 
when  other  nutrients  are  not  lacking.  Since  digital 
modeling  is  capable  of  taking  into  account  hydro- 
meterological  conditions  over  several  years,  it  is  an 
efficient  instrument  for  assessing  the  reduction  of 
waste  that  is  necessary  in  order  to  obtain  limiting 
conditions  for  eutrophication.  Applications  of 
modeling  to  the  Doubs  and  the  Moselle  River 
show  that  a  large  scale  dephosphatization  effort 
would  be  required  in  order  to  achieve  a  major 
reduction  in  the  concentration  of  phytoplankton. 
One  of  the  three  dephosphatization  simulations 
indicate  that  the  load  of  phosphorus  in  the  Moselle 
basin  would  have  to  decline  by  2.6  tons  per  day 
from  5.4  tons  per  day.  (Author's  abstract) 
W90- 11725 


MODELLING  OF  EUTROPHICATION  IN  THE 
RIVER  LOIRE-  THE  POLUPA  MODEL  (MO- 
DELISATION DE  L'EUTROPHICATION  EN 
LOIRE). 


Agence     de     Bassin     Loire-Bretagne,     Orleai 

(France). 

L.  C.  Oudin. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4 

195-206,  1990.  18  fig,  3  tab,  6  ref. 

Descriptors:  'Computer  models,  'Eutrophicatioi 
♦France,  'Hydrologic  models,  'Loire  Rive 
'Mathematical  models,  'Water  pollution  prevei 
tion,  'Water  quality  control,  Data  interpretatioi 
Model  studies,  Model  testing,  POLUPA,  Phosph< 
rus  removal,  Phytoplankton. 

Over  the  last  ten  years  the  Loire-Bretagne  basi 
agency  has  been  studying  the  invasion  by  phytc 
planktonic  eutrophication  of  the  Loire  River  an 
its  tributaries,  using  a  mathematical  model  calle 
POLUPA;  the  model  breaks  the  3,500  kilometei 
of  waterways  into  10  kilometer  stretche 
POLUPA  is  made  up  of  six  sub-models:  hydrolc 
gy,  water  bound,  transport,  light,  temperature,  an 
biology.  Five  possible  patterns  for  dephosphatizi 
tion  of  waste  have  already  shown  that  in  order  t 
be  efficient  increased  dephosphatization  is  nece; 
sary  in  the  upstream  regions.  In  addition  eac 
region  must  be  dephosphatized  as  uniformly  a 
possible;  this  highlights  the  need  to  reduce  phos 
phorus  in  washing  powders.  These  patterns  hav 
also  enabled  the  creation  of  a  dephosphatizatio 
program  for  urban  waste.  At  present,  this  prograi 
is  being  carried  out.  (Author's  abstract) 
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MODEL    OF    NITRIFICATION    OF    WAST] 

INTO  THE  GARONNE  RIVER  AT  THE  LEVE] 

OF  THE  CITY  OF  TOULOUSE  (MODELE  D] 

LA  NITRIFICATION  DES  REJETS  DANS  U 

GARONNE  AU  NTVEAU  DE  L'AGGLOMERA 

TION  TOULOUSATNE). 

Agence     de     l'Eau     Adour-Garonne,     Toulousi 

(France). 

M.  Roux,  F.  Simonet,  L.  Masbernat,  A.  Line,  and 

A.  Soualmia. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  i 

207-212,  1990.  21  fig,  1  tab,  5  ref. 

Descriptors:  'Computer  models,  'Eutrophication 
'France,  'Garonne  River,  'Mathematical  models 
'Nitrogen,  'Water  quality  control,  Data  interpre 
tation,  Hydrologic  models,  Model  studies,  Watei 
pollution  prevention,  Water  quality  management 

For  several  years,  the  amount  of  nitrogen  in  th( 
Garonne  River  (France)  has  worried  the  peopl< 
who  manage  water  supplies  downstream  fron 
Toulouse.  A  nitration  model  which  considers  th< 
biomass  growth  and  inhibition  is  coupled  with  i 
hydrodynamic  model  based  on  Saint-Vernanl 
equations.  Data  on  chemical  kinetics  has  been  ob- 
tained from  batch  experiments.  The  model  was 
tested  on  an  ensemble  of  observations  taken  by  the 
Agence  de  Bassin  Adour  Garonne  in  Septembei 
1987.  Measurement  show  that  45  mg/L  of  ammo- 
nia-nitrogen in  the  lower  arm  of  the  river  resull 
from  pollution  emanating  from  several  sites  down- 
stream from  Verdun-sur-Garonne.  The  model  used 
the  following  conditions:  (1)  The  discharge  at  the 
entrance  to  the  upper  arm  of  the  river  is  42  cu  m/ 
sec  and  8  cu  m/sec  at  the  lower  arm;  (2)  Ammo- 
nia-nitrogen is  introduced  at  two  waste  sites,  at 
AZF  and  at  the  Ginetous  station;  (3)  A  discharge 
of  nitrogen  on  the  lower  arm  lasted  70  hours  in 
September  1987  at  AZF;  and  (4)  The  discharge  at 
Ginestous  is  constant  at  1.5  cu  m/sec  with  30  mg/ 
L  of  ammonia-nitrogen.  The  model  is  validated 
from  these  observations,  and  is  a  tool  which  allows 
managers  to  simulate  different  scenarios  and  their 
impact  on  pollution  in  the  Garonne  River.  (King- 
PTT) 
W90- 11727 


CARTOQE:  A  SIMPLIFIED  MODEL  TO 
MANAGE  THE  QUALITY  OF  WATER  IN  THE 
RIVERS  OF  A  DEPARTMENT  (CARTOQE:  UN 
MODELE  SIMPLIFIE  POUR  LA  GERTIAN  DE 
LA  QUALITE  DES  EAUX  DES  RIVIERES  D'UN 
DEPARTEMEND. 

Service     Regional     d'Amenagement     des     Eaux 
Rhone-Alpes,  Lyon  (France). 
J.  P.  Merle. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 
213-217,  1990,  1  tab,  append. 

Descriptors:  'Computer  models,  'Rhone  River, 
•Water  quality  control,  Ardeche,  CARTOQE, 
Data  interpretation,  France,  Haute-Savoie,  Isere, 
Model  studies,  Model  testing,  Rhone,  Savoie, 
Water  pollution  prevention,  Water  quality  manage- 
ment. 

CARTOQE  is  a  model  designed  to  help  with  the 
making  of  quality  objective  maps  for  the  Depart- 
ments in  the  Rhone-Alps  region  of  France.  Five 
departments  have  used  it  to  date:  Ardeche,  Isere, 
Rhone,  Savoie  and  Haute-Savoie  in  1982.  CAR- 
TOQE works  likes  a  simplified  model  likely  to 
represent  trends  in  water  quality  during  reference 
periods  of  river  flow.  The  model  takes  into  ac- 
count: polluted  wastewater;  transmission  coeffi- 
cients for  the  pollution  and  for  the  various  param- 
eters characteristic  of  the  quality  of  the  water;  and 
the  background  noise  that  is  natural  in  water  of 
various  parameters.  (Author's  abstract) 
W90- 11728 


POLDER  COMPUTATION  CODE,  FOR  THE 
SIMULATION   OF  THE  DISPERSION   OF  A 
POLLUTANT  IN  A  RIVER  (MODELISATION 
DE  LA  DISPERSION  D'UNE  POLLUTION  EN 
RIVIERE:  LE  PROGRAMME  POLDER). 
Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
F.  Holly,  P.  Jardin,  and  E.  Antemi. 
Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 
219-223,  1990. 

Descriptors:  "Computer  models,  "France,  "Mathe- 
matical models,  "Path  of  pollutants,  "Water  pollu- 
tion control,  Computer  programs,  Convection, 
Core  studies,  Diffusion,  Drac  River,  Model  stud- 
ies, Water  pollution  prevention,  Water  quality 
management. 

The  POLDER  program  has  the  capability  of  simu- 
lating the  two-dimensional  diffusion  of  pollutants 
in  a  river,  by  permiting  the  determination  of  risk 
due  to  accidental  discharges  of  pollutants  into  the 
river.  The  program  is  run  on  an  IBM  PC  micro- 
computer, and  is  capable  of  being  run  directly  at 
the  sites  of  potentially  polluting  industrial  plants. 
The  program  is  interactive  and  rapid  allowing  a 
quick  response  to  warn  downstream  users  of  the 
contaminated  river  water.  The  mechanisms  respon- 
sible for  reducing  the  concentrations  of  pollutants 
are:  vertical  turbulent  diffusion;  horizontal  turbu- 
lent diffusion;  longitudinal  differential  convection; 
internal  chemical,  biochemical  and  biological  proc- 
esses; and  exchange  with  the  atmosphere  or  river 
bottom.  The  program  calculates  the  longitudinal 
convection,  transveral  diffusion  and  longitudinal 
diffusion.  The  accidental  discharge  of  a  pollutant 
into  the  Drac  at  Grenoble  verified  the  usefulness  of 
the  model.  (King-PTT) 
W90- 11729 


COMPARISON  OF  NUMERICAL  SCHEMES 
FOR  THE  ADVECTION-DISPERSION  EQUA- 
TION (EVALUATION  DE  SCHEMAS  NUMERI- 
QUES  POUR  LA  MODELISATION  DE  L' AD- 
VECTION-DISPERSION). 

Centre  d'Enseignement  et  de  Recherche  pour  la 
Gestion  des  Ressources  Naturelles  et  l'Environne- 
ment,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 11730 


tion,  "Limnology,  "Model  studies,  "Phosphorus, 
•Water  quality,  Advection,  Data  interpretation, 
Diffusion,  France,  Lakes,  Mathematical  models, 
Particulate  matter. 

In  1981  the  main  sewers  flowing  into  the  Bourget, 
a  large  French  alpine  lake,  were  diverted.  The 
restoration  of  water  quality  was  quantified  by  a 
detailed  water  quality  survey  in  1988  and  1989,  and 
now  by  thermal  and  biogeochemical  modeling. 
The  model  including  temperature,  phosphorus  and 
oxygen,  is  vertically  one-dimensional  and  based  on 
the  advection-diffusion  equation.  The  thermal 
model  agrees  with  the  seasonal  and  long-term 
changes  which  were  observed.  The  three  variables 
of  the  biogeochemical  model  were  the  concentra- 
tion of  orthophosphate,  the  amount  of  particulate 
organic  phosphorus  and  the  concentration  of  dis- 
solved oxygen.  (Author's  abstract) 
W90- 11731 

METHODS  AND  MODELLING  TECHNIQUES 
USED  FOR  SEA  POLLUTION  STUDIES,  AP- 
PLICATIONS TO  DIFFERENT  CASE  STUDIES 
(METHODES    ET   OUTILS    UTILISES    POUR 
L'ETUDE  DES  REJETS  EN  MER). 
Societe   Grenobloise   d'Etudes   et   d' Applications 
Hydrauliques  (France). 
P.  F.  Demenet,  and  B.  Quetin. 
Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 
265-272,  1990,  13  fig,  lOref. 

Descriptors:  "Bombay,  "Computer  models, 
"Model  studies,  "Path  of  pollutants,  "Wastewater 
disposal,  "Water  quality  control,  Assir,  Convec- 
tion, Desalination,  Diffusion,  India,  Mathematical 
models,  Municipal  wastewater,  SOGREAH,  Saudi 
Arabia,  Thermal  pollution,  Water  quality  manage- 
ment. 

The  modeling  techniques  and  methods  which  are 
used  by  the  Societe  Grenobloise  d' Applications 
Hydraulinques  (SOGREAH)  are  utilized  to  de- 
scribe the  behavior  of  marine  effluents  in  two 
examples.  The  methods  distinguish  four  types  of 
marine  discharged  urban  effluents,  industrial  pol- 
lutants, thermal  discharges,  and  discharges  of  a 
diffuse  character.  The  techniques  are  applied  to  a 
study  of  the  municipal  effluents  from  the  city  of 
Bombay,  India,  and  a  study  of  the  power  and 
desalination  plant  at  Assir,  Saudi  Arabia.  Bombay 
has  two  sources  of  municipal  effluents  each  of 
which  is  about  3  kilometers  long.  Each  source  has 
a  variable  diameter  of  between  3.50  meters  and 
1.80  meters.  The  discharge  was  between  4.4  cu  m/ 
sec  and  24  cu  m/sec.  The  goal  of  the  study  was  the 
determination  of  the  size  and  number  of  diffusors. 
The  DIFMAR  program  calculated  three  principal 
phenomena:  convection  by  marine  currents;  turbu- 
lent diffusion;  and  dispersal  of  a  pollutant  in  the 
sea,  and  worked  well  in  the  case  of  Bombay  be- 
cause of  the  rectangular  nature  of  the  coastlme. 
The  complex  at  Assir  in  Saudi  Arabia  was  owned 
by  the  Saline  Water  Conversion.  SOGREAH 
worked  on  the  marine  part  of  the  project  and  in 
the  first  phase  of  the  project  monitored  meteoro- 
logical and  oceanographic  conditions.  In  the 
second  phase  SOGREAH  collected  plans,  mathe- 
matical models  and  physical  models.  The  general 
description  shows  that  the  study  had  access  to 
almost  all  of  the  problems  found  in  storing  and 
discharging  cooling  water.  (King-PTT) 
W90- 11736 


aries,  "Morlaix  estuary,  "Bacteria,  Brittany,  Waste 
treatment,  Advection,  Dispersion,  Municipal 
wastewater,  Fecal  coliforms,  France. 

Dissolved  contaminants  and  cohesive  sediment 
transport  models  have  been  developed  for  the  estu- 
ary of  the  Morlaix  on  the  north  coast  of  Britanny. 
In  these  models,  several  dissolved  constituents  and 
particulate  constituents  can  be  computed  simulta- 
neously. At  the  same  time,  bacteriological  work 
has  carried  out  to  estimate  the  contamination  zone 
under  different  hydrodynamic  conditions,  the  time 
of  mortality  in  water  and  on  sediments,  and  the 
flux  of  fecal  bacteria  from  the  principal  sources 
which  are  the  river  and  the  treatment  plant  up- 
stream of  the  estuary.  The  flux  and  the  mortality  of 
the  bacterial  were  included  in  the  model  of  advec- 
tion and  dispersion.  The  measured  concentration 
bacteria  predicted  by  the  model  were  on  the  same 
order  of  magnitude  as  the  measured  value,  howev- 
er the  bacterial  mortality  was  a  little  excessive. 
The  longer  survival  times  for  the  bacteria  were 
introduced  into  the  models  in  order  to  simulate  the 
impact  of  municipal  disposal  on  shell-fisheries. 
(King-PTT) 
W90-11737 


DEEP  LAKES  WATER  QUALITY  MODEL- 
LING: THERMAL  AND  BIOGEOCHEMICAL 
MODEL  OF  LAKE  BOURGET  (FRANCE)  (MO- 
DELISATION DE  LA  QUALITE  DES  EAUX 
DES  LACS  PROFONDS:  MODELE  THERM  I- 
QUE  ET  BIOGEOCHIMIQUE  DU  LAC  DU 
BOURGET). 

Ecole  Nationale  des  Ponts  et  Chaussees,  Pans 
(France). 

B.  Vincon-Leite,  and  B.  Tassin. 
Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 
231-236,  1990.  2  fig,  3  tab,  13  ref. 

Descriptors:  "Biodegradation,  "Computer  models, 
•Dissolved  oxygen,  "Lake  Bourget,  "Lake  restora- 


MODELLING  DISSOLVED  AND  PARTICU- 
LATE CONTAMINANTS  TRANSPORT  IN  THE 
MORLAIX  ESTUARY.  APPLICATION  TO  EN- 
TERIC BACTERIA  DISCHARGE  (MODELISA- 
TION DU  TRANSPOR  DISSOUS  ET  PARTICU- 
LATE DANS  L'ESTUAIRE  DE  MORLAIX.  AP- 
PLICATION AU  DEVENIR  DES  BACTERIES 
ENTERIQUES).  . 

Institut  Francais  de  Recherche  pour  l'Exploitation 
de  la  Mer,  Brest. 

P.  Le  Hir,  J.  F.  Guillaud,  M.  Pommepuy,  F.  Le 
Guyader,  and  J.  C.  Salomon. 
Houlille  Blanche  HOBLAB,  Vol  1990.  No.  3/4,  p 
273-278,  1990.  7  fig,  7  ref. 

Descriptors:  "Model  studies,  "Path  of  pollutants, 
•Computer  models,  •Mathematical  models,  "Estu- 


CONTAMINATION  OF  WELLS  BY  PESTI- 
CIDES AND  NITRATE. 

R.  S.  Fawcett. 

Water  Well  Journal  WWJOA9  Vol.  44,  No.  7,  p 

42-44,  Jul  1990. 

Descriptors:  *Agricultural  runoff,  *Fecal  coli- 
forms, *Groundwater  pollution,  "Herbicides, 
"Iowa,  "Nitrates,  "Nonpoint  pollution  sources, 
"Pesticides,  "Water  pollution  sources,  "Wells,  Bac- 
teria, Kansas. 

In  a  survey  of  686  rural  wells  in  Iowa,  18%  of  the 
wells  exceeded  the  nitrate  standard  for  drinking 
water,  1%  exceeded  the  standard  for  herbicides, 
and  some  type  of  pesticide  was  detected  in  13%  of 
the  wells.  The  pesticide  concentration  for  most  of 
the  wells  was  less  than  0.2  parts  per  billion.  How- 
ever 45%  of  the  wells  had  unsafe  levels  of  coliform 
bacteria.  Older  wide-bore  wells  have  been  report- 
ed to  have  more  problems  with  coliform  and  ni- 
trate contamination  than  newer  wells,  the  upper  10 
feet  in  many  of  these  wells  is  not  watertight  and 
they  lack  water  tight  caps.  The  presence  of  nitrates 
and  coliform  bacteria  have  correlated  better  with 
well  diameter  than  with  well  depth.  A  survey  in 
Kansas  indicated  that  pesticide  and  nitrate  concen- 
trations averaged  higher  when  they  were  located 
closer  to  the  farmstead,  and  lower  when  they  were 
located  closer  to  the  fields.  The  sources  of  pesti- 
cide and  nitrate  contamination  were  indicated  to 
be  the  farmstead  activities  and  not  the  fields. 
(King-PTT) 
W90- 11741 

FACTOR  ANALYSIS  FOR  ASSIGNING 
SOURCES  OF  GROUNDWATER  POLLUTION. 

Barcelona    Univ.    (Spain).    Dept.    of    Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  7C. 

W90- 11743 

THERMODYNAMIC  CHEMICAL  EQUILIB- 
RIA OF  CADMIUM  AND  LEAD  IN  THE 
AQUATIC  SYSTEM  OF  THE  KING  TALAL 
RESERVOIR  (JORDAN). 

Jordan  Univ.,  Amman.  Dept.  of  Soils  and  Irriga- 
tion. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 11745 

DEPOSITION  OF  SULFATE,  CHLORIDE  AND 
SODIUM  AT  JAPANESE  METEOROLOGICAL 
OBSERVATORIES  AND  ON  THE  WESTERN 
NORTH  PACIFIC. 

Meteorological  Coll.,  Kashiwa  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 11749 
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POLLUTION  IN  MASAN  BAY,  A  MATTER  OF 
CONCERN  IN  SOUTH  KOREA. 

Kyungnam  Univ.  (Republic  of  Korea).  Dept.  of 

Environmental  Protection. 

C.  Lee,  and  B.  Min. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No 

5,  p  226-229,  May  1990.  3  fig,  1  tab,  4  ref. 

Descriptors:  'Korea,  *Masan  Bay,  *Water  pollu- 
tion effects,  'Water  pollution  sources,  Chemical 
oxygen  demand,  Dissolved  oxygen,  Hydrogen  ion 
concentration,  Industrial  wastewater,  Municipal 
wastewater,  Nitrogen  compounds,  Phosphates, 
Sediment  contamination,  Sediments,  Wastewater 
pollution,  Wastewater  treatment,  Water  pollution 
prevention,  Water  quality  management. 

The  pollution  problems  of  Masan  Bay,  a  represent- 
ative coastal  water  body  in  the  southeastern  part  of 
Korea,  are  discussed.  Over  the  past  two  decades, 
the  coastal  waters  of  Masan  Bay  have  been  exten- 
sively used  by  coastal  communities  and  industries 
for  the  disposal  of  domestic  and  various  industrial 
wastes.  A  large  amount  of  domestic  sewage  has 
been  discharged  through  short  streams  into  this 
bay  without  treatment.  At  the  same  time,  industrial 
wastes  were  also  large  and  inadequately  treated. 
The  chemical  oxygen  demand  (COD)  was  estimat- 
ed to  be  mainly  due  to  discharges  from  Masan  city 
and  Changwon  city.  Recreational  uses  and  com- 
mercial fishery  activities  in  this  bay  have  been 
restricted  since  1979  by  government  policies.  To 
monitor  the  water  quality  of  the  Masan  Bay,  some 
chemical  parameters  were  determined.  The  results 
of  this  study  suggest  that  sediments  in  all  areas  of 
Masan  Bay  are  contaminated  with  organics  and 
these  organics  are  extracted  into  water  columns. 
Considering  the  values  of  temperature,  pH,  dis- 
solved oxygen,  phosphate  phosphorus,  and  total 
nitrogen,  the  waters  do  not  appear  to  be  mixed 
vertically  or  horizontally.  The  extent  of  pollution 
is  severe  with  a  high  level  of  organic  chemicals, 
metals,  nutrients  and  low  oxygen  levels,  especially 
in  water  columns  overlaying  sediments.  A  munici- 
pal sewage  treatment  plant  will  be  built  in  the 
Masan  area  by  1990,  with  construction  of  an  aer- 
ation basin  and  clarifier  for  secondary  treatment  to 
be  accomplished  by  2001.  The  construction  of  an 
upgraded  municipal  treatment  plant  to  handle  sec- 
ondary and  advanced  treatment  in  the  near  future 
is  now  recommended.  (Agostine-PTT) 
W90-11757 


HEAVY  METAL  CONCENTRATION  IN  SEDI- 
MENTS FROM  TONGOY  AND  HERRADURA 
BAYS,  COQUIMBO,  CHILE. 

Universidad  del  Norte,  Coquimbo  (Chile).  Facul- 
tad  de  Ciencias  del  Mar. 
R.  G.  Trucco,  J.  Inda,  and  M.  L.  Fernandez. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol   21   No 
5,  p  229-232,  May  1990.  3  fig,  1 1  ref. 

Descriptors:  'Chile,  *Heavy  metals,  *Sediment 
contamination,  *Sediments,  *Water  pollution 
sources,  Bays,  Cadmium,  Copper,  Herradura  Bay, 
Industrial  wastes,  Iron,  Manganese,  Mine  wastes, 
Pollutant  identification,  Tongay  Bay. 

The  cadmium,  copper,  iron  and  manganese  con- 
centrations in  the  sediment  samples  of  two  impor- 
tant bays  at  Coquimbo,  Chile  were  determined.  A 
total  of  288  sediment  samples  taken  from  the  bays 
were  analyzed  for  cadmium,  copper,  iron  and  man- 
ganese concentrations  during  March,  June, 
August,  and  November  1987.  The  results  show 
greater  metal  concentration  for  cadmium,  copper 
and  manganese  in  Tongoy  Bay,  whereas  Herradura 
Bay  recorded  higher  values  of  iron.  The  possible 
cause  for  the  higher  values  recorded  in  Tongoy 
Bay  could  be  attributed  to  the  greater  anthropo- 
genic influence  in  the  past  due  to  small  mining 
operations  in  the  area.  For  Herradura  Bay  the 
higher  iron  concentrations  are  interpreted  as  a 
direct  input  of  iron  dust  due  to  the  presence  in  this 
area  of  a  major  iron-ore  company  that  accumulates 
great  quantities  of  iron-ore  by  the  sea,  for  shipment 
to  the  steel  industry.  Further  studies  should  in- 
clude water  circulation  and  stratification  sampling 
(Agostine-PTT) 
W90-I1758 


MED  POL  SURVEY  OF  ORGANOTINS  IN  THE 
MEDITERRANEAN. 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Athens  (Greece).  Mediterranean  Action 

Plan  Project  Office. 

G  P.  Gabrielides,  C.  Alzieu,  J.  W.  Readman,  E. 

Bacci,  and  O.  Aboul  Dahab. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol  21   No 

5,  p  233-237,  May  1990.  3  fig,  2  tab,  12  ref. 

Descriptors:  *Antifoulants,  *Coasts,  *Heavy 
metals,  'Mediterranean  Sea,  'Organotin  com- 
pounds, 'Pollution  load,  'Sediment  contamination, 
Aquaculture,  Egypt,  France,  Greece,  Italy,  Pollut- 
ant identification,  Shellfish,  Water. 

A  pilot  survey  of  tributyltin  (TBT)  and  its  deriva- 
tives in  Mediterranean  areas  was  undertaken  in 
1988  within  the  framework  of  the  MED  POL 
activities.  The  areas  studied  were  the  French  Med- 
iterranean coast,  the  Northern  Tyrrhenian  coast, 
the  Southern  coast  of  Turkey  and  the  Alexandria 
(Egypt)  coastal  area.  One  hundred  thirteen  water 
samples  were  analyzed  from  the  first  three  areas 
and  35  sediment  samples  from  Alexandria.  Samples 
were  collected  at  sites  selected  according  to  differ- 
ing environmental  conditions  and  potential  inputs 
of  TBT.  Two  shellfish-culture  areas  in  the  South  of 
France  located  near  marinas  were  included.  The 
data  represent  the  first  coordinated  survey  of  bu- 
tyltin  levels  in  seawater  and  sediments  from  Medi- 
terranean areas.  The  concentrations  generally 
exceed  the  no-observed  effect  level  (NOEL)  of  20 
ng/L  and  are  comparable  to  those  previously  re- 
ported for  similar  situations  outside  the  Mediterra- 
nean area.  (Author's  abstract) 
W90- 11759 


METAL  CONCENTRATIONS  AND  DIGESTIVE 
GLAND  LYSOSOMAL  STABILITY  IN  MUS- 
SELS FROM  HALIFAX  INLET,  CANADA. 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Inst,  for 

Resource  and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-11760 


HEAVY  METALS  IN  SEDIMENTS  AROUND  A 
SEWAGE  OUTFALL  AT  HAVANA,  CUBA. 

Instituto  de  Investigaciones  del  Transporte, 
Havana  (Cuba).  Unidad  de  Proteccion  Ambiental. 
H.  Gonzalez,  and  I.  Torres. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No 
5,  p  253-255,  May  1990.  4  fig,  1  tab,  14  ref. 

Descriptors:  'Cuba,  'Heavy  metals,  'Wastewater 
disposal,  'Wastewater  outfall,  'Wastewater  pollu- 
tion, 'Water  pollution  sources,  Havana,  Littoral 
zone,  Sediment  contamination,  Statistical  methods. 

Untreated  mixed  urban  and  industrial  wastewaters 
are  discharged  at  Chivo  Beach  through  a  subma- 
rine sewage  outfall  which,  in  a  previous  study  of 
the  littoral  zone,  was  shown  to  be  the  main  pollut- 
ant source  in  the  Havana  City  area.  A  study  was 
conducted  to  determine  the  spatial  scope  and  level 
of  heavy  metal  pollution  in  coastal  sediments.  In 
July  1987,  16  surface  sediment  samples  were  col- 
lected by  divers  at  a  maximum  distance  of  500  m 
from  the  coast  of  Havana  City.  All  data  were 
autonormalized  and  later  subjected  to  multivariate 
statistical  methods.  Higher  concentrations  of 
metals  correspond  to  sites  located  near  the  outfall 
discharge  point.  The  area  which  is  greatly  affected 
by  the  sewage  outfall  does  not  exceed  1.5  to  2  km. 
Although  the  submarine  sewage  outfall  is  the  main 
pollutant  source  of  the  adjacent  littoral  zone,  the 
physical  conditions  of  the  discharge  zone  favor  the 
rapid  dilution  of  pollutants  and  restrict  the  affected 
area.  (Agostine-PTT) 
W90- 11764 


VESICULAR-ARBUSCULAR  MYCORRHIZAE 
IN  A  WASTEWATER-IRRIGATED  OLDFIELD 
ECOSYSTEM  IN  MICHIGAN. 

Michigan    State   Univ.,    East   Lansing.    Dept.    of 
Botany  and  Plant  Pathology. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11765 


EFFECT  OF  ACID  RAIN,  SOIL  TEMPERA 
TURE  AND  HUMIDITY  ON  C-MINERALIZA 
TION  RATES  IN  ORGANIC  SOIL  LAYER! 
UNDER  SPRUCE. 

Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Allge 
meine  Botanik. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11766 


EFFECT  OF  ACID  RAIN,  SOIL  TEMPERA 
TURE  AND  HUMIDITY  ON  C-MINERALIZA 
TION  RATES  IN  ORGANIC  SOIL  LAYERS 
UNDER  SPRUCE. 

Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Allge 
meine  Botanik. 

V.  Wilhelmi,  and  G.  M.  Rothe. 
Plant  and  Soil  PLSOA2,  Vol.  121,  No.  2,  p  197- 
202,  February  1990.  4  fig,  1  tab,  19  ref.  Federai 
Department  for  Research  and  Technology  of  Ger- 
many Grant  4003-003  73  019. 

Descriptors:  'Acid  rain  effects,  'Air  pollution  ef- 
fects, 'Humidity,  'Mineralization,  'Organic  soils, 
'Spruce  trees,  'Temperature  effects,  'Water  pollu- 
tion effects,  'Water  pollution  sources,  Carbon  di- 
oxide, Ecosystems,  Forests,  Hydrogen  ion  concen- 
tration, Leaching,  Nutrients,  Organic  matter. 

The  biological  activity  in  organic  soil  layers  under 
spruce  tree  was  determined  by  measuring  rates  of 
carbon  dioxide  emission.  Under  laboratory  condi- 
tions, biological  activity  was  found  to  be  optimal  at 
temperatures  ranging  from  20  to  35  C  and  at  water 
contents  ranging  from  40%  to  50%.  Weakly  acidic 
to  neutral  pH  values  of  organic  materials  stimulat- 
ed microbial  C02  formation  whereas  high  acidity 
(pH  <  2.4)  inhibited  it.  Low  C02  emission  rates 
were  observed  at  pH  <  2.4  and  therefore  popula- 
tions of  microorganisms  highly  resistant  to  acid 
must  be  present  in  the  organic  materials.  The  O(L) 
horizon  was  found  to  contribute  50%  of  the  total 
potential  C-mineralization,  with  the  lower  horizons 
O(F)  and  O(H)  contributing  25%  each.  In  simulat- 
ing 'acid  rain'  experiments,  analysis  of  water  perco- 
lating through  the  organic  layers  was  shown  to 
cause  constant  leaching  of  cations  at  the  pH  3  to 
6.5  range.  In  this  respect,  the  O(L)  horizon  exerts  a 
buffering  effect.  It  can  be  postulated  that  the  acidi- 
fication of  soil  organic  material  under  spruce  by 
acid  rain  inhibits  C-mineralization  and  decreases 
the  release  of  mineral  nutrients.  In  the  long  run  this 
can  be  expected  to  affect  the  turnover  of  mineral 
nutrients  in  forest  ecosystems.  (Author's  abstract) 
W90- 11766 


USE  OF  SIMPLE  DAILY  ATMOSPHERIC  CIR- 
CULATION TYPES  FOR  THE  INTERPRETA- 
TION OF  PRECIPITATION  COMPOSITION 
AT  A  SITE  (ESKDALE  MUIR)  IN  SCOTLAND, 
1978-1984. 

University  of  East   Anglia,   Norwich  (England). 
School  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
W90-U783 


PHOTOLYSIS  OF  FE  (III)-HYDROXY  COM- 
PLEXES AS  SOURCES  OF  OH  RADICALS  IN 
CLOUDS,  FOG  AND  RAIN. 

Eidgenoessische   Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

B.  C.  Faust,  and  J.  Hoigne. 

Atmospheric  Environment  ATENBP,  Vol.  24A, 

No.  1,  p  79-89,  1990.  7  fig,  2  tab,  75  ref. 

Descriptors:  'Acid  rain,  'Atmospheric  chemistry, 
•Cloud  chemistry,  'Fog,  'Iron,  'Photolysis, 
•Water  chemistry,  'Water  pollution  sources, 
Chemical  reactions,  Precipitation  chemistry. 

Photolysis  of  the  monohydroxy  complex  of 
Fe(III),  Fe(OH),  has  been  proposed  as  a  major 
source  of  OH  radicals  in  rain.  It  is  also  a  significant 
source  of  OH  radicals  in  clouds  and  fog,  and 
probably  in  some  acidic  surface  waters.  Fe(OH)  is 
the  dominant  monomelic  Fe(HI)-hydroxy  complex 
between  pH-2.5  and  5,  based  on  currently  available 
equilibrium  constants  for  Fe(III)-hydroxy  com- 
plexes. Quantum  efficiencies  for  the  photolysis  of 
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e(OH)  are  0.14  +/-0.04  at  313  nm  and  0.017  +/- 
,003  at  360  nm  (293  K,  ionic  strength =0.03M). 
■he  measured  rate  constant  for  midday  June  sun- 
ght  photolysis  of  Fe(OH)  is  0.00063/sec  (half 
fe=18min).  Model  calculations  based  on  meas- 
red  quantum  yields  and  absorption  spectra  are  in 
greement  with  measured  sunlight  photolysis  rates 
f  monomeric  Fe(III).  (Author's  abstract) 
V90- 11784 

INVESTIGATION  OF  AIR  QUALITY  AND 
kCID  RAIN  OVER  THE  GULF  OF  MEXICO. 

environmental     Analytical     Service,     San     Luis 

)bispo,  CA. 

i.  Hoyt,  and  B.  A.  Humberto. 

atmospheric  Environment  ATENBP,  Vol.  24A, 

do.    1,  p   109-123,    1990.    12  fig,   6  tab,   26  ref. 

Jescriptors:  *Acid  rain,  *Atmospheric  chemistry, 
Gulf  of  Mexico,  *  Precipitation  chemistry,  *Water 
lollution  sources,  Air  pollution,  Aluminum,  Chlor- 
des,  Hydrogen  ion  concentration,  Iron,  Nitrates, 
Silicon,  Sodium,  Sulfates. 

V  research  cruise  was  conducted  in  the  summer  of 
!986  by  a  group  of  scientists  from  the  USA  and 
Mexico  to  investigate  air  chemistry  over  the  Gulf 
)f  Mexico.  Chemical,  physical,  meteorological  and 
jceanographic  measurements  were  carried  out  to 
iurvey  temporal  and  spatial  variations  of  diverse 
>arameters  throughout  the  Gulf.  Emphasis  was 
jlaced  on  air-sea-land  exchanges  of  gases  and  aero- 
lols,  natural  air  quality,  transport  of  anthropogenic 
iir  pollution,  and  acid  rain  deposition  to  the  Gulf. 
Mthough  the  prevailing  winds  were  easterly  from 
the  sea  during  the  cruise,  the  air  was  highly  pollut- 
ed with  continental  aerosols,  probably  caused  by 
local  shifting  winds  and  the  oscillation  between  sea 
breeze  and  land  breeze.  Aerosol  number  concen- 
trations were  measured  from  10,000  cu  cm  at  ports 
to  1000  cu  cm  in  the  open  Gulf.  The  average 
aerosol  mass  concentration  was  approximately  25 
micrograms/cu  m  consisting  of  60%  insoluble 
crustal  particles  that  contained  Si,  Al,  Fe;  30% 
seasalt  particles  that  contained  Na  and  CI;  and  10% 
anthropogenic  sulfate  and  nitrate  particles.  Sam- 
ples of  rain  water  collected  near  the  coast  were 
acidic  (pH-4).  The  concentrations  of  dimethyl  sul- 
fide correlated  with  bio-particle  concentrations  in 
surface  seawater  and  could  be  a  significant  precur- 
sor of  atmospheric  S04  particles.  (Author's  ab- 
stract) 
W90-11785 

PROBING  THE  ACID  DEPOSITION  SYSTEM 
WITH  A  SEMI-EMPIRICAL  MODEL:  THE 
ROLE  OF  OXIDANT  LIMITATION. 

ENSR,  Camarillo,  CA. 

A.  Venkatram,  K.  Kashanian,  P.  K. 

Karamchandani,  and  T.  Avitzur. 

Atmospheric  Environment  ATENBP,  Vol.  24A, 

No.  1,  p  125-131,  1990.  5  fig,  3  tab,  10  ref. 

Descriptors:  *Acid  rain,  *Data  interpretation, 
♦Model  studies,  *Path  of  pollutants,  Air  pollution, 
Hydrogen  peroxide,  Mathematical  studies,  Sulfur. 

The  use  of  semi-empirical  models  in  understanding 
the  behavior  of  observations  made  on  acid  deposi- 
tion systems  is  demonstrated.  The  analysis  involves 
fitting  a  semi-empirical  model  to  annually  averaged 
values  of  concentrations  of  sulfur  in  rain.  The 
model  explains  over  80%  of  the  variance  of  the 
observations.  The  model  parameters  obtained  by 
fitting  model  predictions  to  observations  have 
physical  significance  in  the  sense  that  they  have 
numerical  values  that  are  consistent  with  those  of 
their  counterparts  in  nature.  The  study  also  indi- 
cates the  need  to  include  oxidant  limitation  in  the 
model  to  explain  the  observations  at  higher  S  con- 
centration values.  Within  the  framework  of  the 
model,  the  oxidant  concentration  works  out  to  be 
equivalent  to  1  ppb  of  H202,  which  is  believed  to 
be  the  dominant  aqueous  phase  oxidant.  It  can  be 
assumed  that  an  unlimited  supply  of  oxidant  results 
in  the  over-prediction  of  the  higher  values  of  ob- 
served concentrations.  The  need  for  oxidant  limita- 
tion might  have  implications  on  the  efficacy  of  S 
emission  controls  on  wet  deposition.  (Lantz-PTT) 
W90- 11786 


SPATIO-TEMPORAL  DISTRIBUTION  OF  AN 
ALLOCHTHONOUS  BACTERIAL  POPULA- 
TION (THERMOTOLERANT  COLIFORMS)  IN 
A  MARINE  COASTAL  ECOSYSTEM  (THAU 
POND,  FRANCE)  (DISTRIBUTION  SPATIO- 
TEMPORELLE  D'UNE  POPULATION  BAC- 
TERIENNE  ALLOCHTONE  (COLIFORMES 
THERMOTOLERANTS)  DANS  UN  ECOSYS- 
TEME  MARIN  COTIER  (BASSIN  DE  THAU, 
FRANCE)). 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrobiolo- 
gie  Marine. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-11789 

MONITORING  THE  PROGRESS  OF  AT- 
TEMPTS TO  REDUCE  NUTRIENT  LOAD  AND 
INPUTS  OF  CERTAIN  COMPOUNDS  IN  THE 
NORTH  SEA  BY  50%. 

Rijkswaterstaat,  The  Hague  (Netherlands).  Div.  of 
Tidal  Waters. 

R.  W.  P.  M.  Laane,  J.  van  der  Meer,  A.  de  Vnes, 
and  A.  van  der  Giessen. 

Environmental  Management  EMNGDC,  Vol.  14, 
No.  2,  p  221-227,  March/ April  1990.  6  fig,  30  ref. 

Descriptors:  'Monitoring,  'Nitrogen,  *North  Sea, 
•Nutrient  concentrations,  *Path  of  pollutants, 
♦Phosphorus,  'Water  pollution  control,  Analytical 
methods,   Eutrophication,   Saline   water,   Salinity. 

During  the  winter  period  an  inverse  linear  relation 
if  found  between  the  concentration  of  dissolved 
nutrients  (phosphorus  and  nitrogen)  and  salinity  in 
the  Dutch  coastal  zone.  This  indicates  a  conserva- 
tive behavior  of  these  compounds  from  the  river, 
through  the  estuary  to  the  sea.  During  summer  this 
relation  is  much  more  scattered  because  of  biologi- 
cal processes.  The  physical  and  statistical  proper- 
ties of  the  relationship  between  salinity  and  the 
concentration  of  dissolved  inorganic  phosphorus 
and  nitrogen  are  used  to  calculate  when,  where, 
and  how  many  samples  have  to  be  taken  in  order 
to  monitor  a  reduction  of  a  compound  accurately. 
It  appeared  that  at  any  given  salinity  in  the  estuary 
and  in  the  sea,  the  winter  period  is  the  most 
suitable  season  to  detect  a  reduction  of  a  given 
dissolved  compound.  The  higher  the  salinity  in  the 
estuary,  the  more  samples  are  required  to  prove 
the  reduction  significantly.  A  reduction  of  only 
10%  cannot  even  be  demonstrated  by  field  meas- 
urements during  summer  at  salinities  above  25.  One 
cruise  from  the  river  to  the  sea,  covering  the 
salinities  form  0  to  35  during  the  winter  period, 
aimed  at  establishing  the  relationship  between  the 
concentration  and  salinity  was  sufficient  to  monitor 
a  wide-ranging  reduction  of  10  to  50%  in  both  the 
fresh  water  and  marine  water.  (Author's  abstract) 
W90- 11823 

BIOAVAILABILITY  OF  BENZO(A)PYRENE 
AND  DEHYDROABIETIC  ACID  FROM  A  FEW 
LAKE  WATERS  CONTAINING  VARYING  DIS- 
SOLVED ORGANIC  CARBON  CONCENTRA- 
TIONS TO  DAPHNIA  MAGNA. 
Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
A.  Oikari,  and  J.  Kukkonen. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  45,  No.  1,  p  54-61,  July 
1990.  3  fig,  3  tab,  18  ref.  The  Academy  of  Finland/ 
Research  Council  for  the  Environmental  Sciences 
project  06/133. 

Descriptors:  'Bioavailability,  'Lakes,  'Dissolved 
organic  carbon,  'Daphnia,  'Benzopyrene,  'Dehy- 
droabietic  acid,  'Path  of  pollutants,  'Bioaccumula- 
tion,  Finland,  Hydrophilic  compounds,  Lake 
Baikal,  Radioactivity  techniques,  Water  pollution 
effects,  Toxicity. 

This  study  measured  the  bioaccumulation  of 
benzo(a)pyrene  (BaP)  and  dehydroabietic  acid 
(DHAA)  in  Daphnia  magna  using  a  wide  range  of 
naturally  occurring  dissolved  organic  carbon 
(DOC)  levels.  Both  the  quantity  and  the  quality  of 
DOC  are  suggested  determinants  of  this  apparent 
'ecotoxicological  buffer'  of  inland  water.  Radiola- 
beled 14C  benzo(a)pyrene  and  a  radiolabeled  3H- 
dehydroabietic  acid  were  the  organic  pollutants 
used.  Water  samples  examined  came  from  Lake 
Baikal,   USSR   and   Lakes   Inari,   Paijanne,   Hoy- 


tiainen,  and  Louhilampi,  all  in  Finland.  The  DOC 
in  the  lake  waters  was  fractionated  and  the  organic 
carbon  fractions  that  came  through  first  were  de- 
fined as  hydrophilic  compounds.  They  were  fol- 
lowed by  hydrophobic  acids.  Hydrophobic  neu- 
trals were  calculated  by  subtracting  the  concentra- 
tions of  the  first  two  fractions  from  total  DOC. 
For  the  uptake  experiments,  groups  of  20  Daphnia 
magna  were  transferred  to  250  ml  of  lake  water 
with  BaP  and  DHAA  at  concentrations  of  1  and  15 
microgram/L.  After  24  hours,  the  animals  were 
collected,  weighted,  and  measured  for  14C-activi- 
ty.  The  order  of  the  five  lakes  from  the  lowest  to 
the  highest  DOC  concentration  values  is:  Baikal, 
Inari,  Paijanne,  Hoytianen,  and  Louhilampi.  In 
Lake  Baikal,  52%  of  the  DOC  was  hydrophilic 
compounds,  while  in  Lake  Louhilampi  up  to  62% 
of  DOC  was  hydrophobic  acids.  The  bioaccumula- 
tion of  BaP  and  DHAA  by  waterfleas  for  the 
waters  of  the  five  lakes  was  inversely  correlated 
with  the  DOC  concentration  of  the  waters.  This 
implies  that  BaP  and  DHAA  bound  to  DOC  were 
not  available  to  waterfleas.  The  accumulation  of 
BaP  was  significantly  correlated  with  the  quality 
of  DOC;  the  bioavailability  of  BaP  decreases  in 
waters  with  DOC  having  more  high-molecular- 
weight  hydrophobic  acids.  (Dublin-PTT) 
W90- 11836 

TETRACHLOROBENZYLTOLUENES  IN  EEL 
FROM  THE  NETHERLANDS. 

Rijksinstituut    voor    Visserijonderzoek,    Ijmuiden 

(Netherlands). 

P.  G.  Wester,  and  F.  van  der  Valk. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  45,  No.  1,  p  69-73,  July 

1990.  3  fig,  2  tab,  9  ref. 

Descriptors:  'Bioaccumulation,  'Eel,  'Mine 
wastes,  'Path  of  pollutants,  'The  Netherlands, 
Chlorinated  hydrocarbons,  Pollutant  identification, 
Polychlorinated  biphenyls,  Stream  pollution,  Te- 
trachlorobenzyltoluenes,  West  Germany. 

For  the  past  several  years  tetrachlorobenzylto- 
luenes  (TCBTs)  have  been  used  as  hydraulic  fluids 
to  replace  polychlorobiphenyls  (PCBs)  in  under- 
ground mining  in  the  Federal  Republic  of  Germa- 
ny. Extensive  areas  of  such  mining  are  situated 
around  rivers  which  transport  the  TCBTs  into 
rivers  in  the  Netherlands.  In  May  1987  and  1988, 
yellow  eel  (Anguilla  anguilla)  were  caught  in  sev- 
eral rivers  in  the  Netherlands.  Sampling  sites  were 
Vlodrop  on  the  Roer,  Eijsden  and  Heusden  on  the 
Meuse,  Lobith  on  the  Rhine,  and  Gennep  on  the 
Niers.  The  concentration  of  TCBTs  in  each  eel 
sampled  was  measured  using  electron  impact  ioni- 
zation with  monitoring  of  selected  ionization  prod- 
ucts. TCBTs  in  eel  samples  were  found  in  greater 
amounts  in  the  1988  tests  than  in  1987.  The  con- 
tamination in  the  Roer  has  already  reached  a  dan- 
gerous level,  and  is  comparable  to  that  of  PCBs. 
(Dublin-PTT) 
W90-11837 


ARSENIC  UPTAKE  AND  DEPURATION  BY 
RED  CRAYFISH,  PROCAMBARUS  CLARKII, 
EXPOSED  TO  VARIOUS  CONCENTRATIONS 
OF  MONOSODIUM  METHANEARSONATE 
(MSMA)  HERBICIDE. 

Southern  Univ.,  Baton  Rouge,  LA.  Dept.  of  Bio- 
logical Sciences. 

S.  M.  Naqvi,  C.  T.  Flagge,  and  R.  L.  Hawkins. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  45,  No.  1,  p  94-100, 
July  1990.  3  tab,  16  ref.  NIH  Grants  8155  and  8175. 

Descriptors:  'Arsenic,  'Bioaccumulation,  'Cray- 
fish, 'Depuration,  'Path  of  pollutants,  Herbicides, 
Highway  effects,  Louisiana,  Shellfish,  Tissue  anal- 
ysis. 

The  American  red  crayfish,  Procambarus  clarkii,  is 
abundant  in  Louisiana  and  of  commercial  impor- 
tance, with  sales  exceeding  143  million  dollars 
annually.  The  bioaccumulative  potential  of  arsenic 
by  P.  clarkii  was  evaluated  in  the  laboratory  and 
the  level  of  As  present  in  the  tissues  of  field- 
collected  individuals  was  assessed.  Monosodium 
methanearsonate  (MSMA)  is  an  organoarsenical 
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selective  herbicide  for  the  control  of  non-crop 
weeds  along  highways.  In  order  to  assess  As 
uptake  (wholebody),  96  crayfish  were  exposed  to 
0.5,  5  and  50  ppm  MSMA  for  a  period  of  8  weeks. 
Biweekly,  4  male  and  4  female  crayfish  were  re- 
moved and  analyzed.  The  depuration  of  As  was 
assessed  by  another  group  of  96  crayfish  exposed 
to  0.5,  5,  and  50  ppm  MSMA  for  8  weeks  and  then 
transferred  into  As-free  aged  tap  water.  To  assess 
the  amount  of  As  taken  up  by  crayfish  tissues  from 
test  solutions  during  the  8  weeks  of  uptake  and  8 
weeks  of  depuration,  samples  of  the  test  solutions 
and  the  aged  tap  water  were  collected  at  the 
beginning  and  end  of  each  biweekly  sampling 
period.  Arsenic  uptake  results  during  the  8  weeks 
were  dose-dependent  but  not  time-dependent,  since 
the  amount  of  As  present  in  the  tissues  varied 
during  the  exposure  period.  The  levels  in  test 
solutions  were  higher  at  the  beginning  of  each 
sampling  period  indicating  the  As  was  removed  by 
crayfish  and  incorporated  in  their  tissues.  Most  of 
the  metal  accumulated  during  the  uptake  period 
was  rapidly  lost  within  the  first  2  weeks  of  depura- 
tion and  continued  to  be  lost  thereafter.  Crayfish, 
collected  from  24  different  sites  alongside  major 
highways  in  Louisiana,  had  As  residues  which 
ranged  from  0.38-2.65  ppm;  this  suggests  a  moder- 
ate environmental  contamination  by  As.  (See  also 
W90-11841)(Dublin-PTT) 
W90-11840 


EFFECT  OF  SUBSURFACE  DRAINAGE  ON 
RUNOFF  LOSSES  OF  ATRAZINE  AND  METO- 
LACHLOR  IN  SOUTHERN  LOUISIANA. 

Agricultural  Research  Service,  Baton  Rouge,  LA. 
L.  M.  Southwick,  G.  H.  Willis,  R.  L.  Bengtson, 
and  T.  J.  Lormand. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  45,  No.  1,  p  113-119, 
July  1990.  2  fig,  3  tab,  8  ref. 

Descriptors:  'Agricultural  runoff,  'Drainage  ef- 
fects, 'Herbicides,  'Louisiana,  'Metolachlor, 
•Path  of  pollutants,  'Subsurface  drains,  Agricul- 
tural chemicals,  Atrazine,  Infiltration,  Sediment 
analysis,  Water  analysis. 

Subsurface  drains  increase  soil  infiltration  by  rain- 
fall and  thereby  reduce  the  quantity  of  runoff 
water.  The  reduction  in  the  volume  of  runoff  leads 
to  a  reduction  in  surface  loss  of  agricultural  chemi- 
cals (nutrients  and  pesticides).  The  effect  of  subsur- 
face drainage  on  runoff  losses  of  the  herbicides 
atrazine  and  metolachlor  was  investigated.  Field 
work  was  carried  out  at  the  Louisiana  Agricultural 
Experiment  Station's  Ben  Hur  Farms  on  9  plots, 
ranging  in  size  from  2.0  to  4.0  ha.  Five  plots 
contained  drains,  10  cm  in  diameter  and  placed  1  m 
deep  and  varying  in  spacing  (10-,  20-,  and  30-m 
separations).  Runoff  from  each  plot  was  directed 
through  a  61  cm  H-flume  instrumented  with  a 
water-stage  recorder  and  an  automatic  sampler. 
The  samples  were  separated  into  sediment  and 
water  phases.  Atrazine  and  metolachlor  were  ex- 
tracted from  both  phases  and  measured  by  gas 
chromatography.  Herbicide  concentrations  in 
runoff  from  subsurface-drain  plots  showed  no 
trend  with  respect  to  spacing.  The  DI50s  (50% 
disappearance  times)  for  atrazine  and  metolachlor 
for  the  top  2.5  cm  of  soil  were  9  days  and  8  days, 
respectively,  and  there  was  no  significant  differ- 
ence between  plots  with  and  without  subsurface 
drains.  The  concentration  of  atrazine  and  meto- 
lachlor in  runoff  were  affected  by  subsurface 
drainage  for  only  the  first  1-2  runoff  events.  After 
this  time  no  significant  trends  in  concentration 
(runoff  quality)  were  observable  with  respect  to 
presence  or  absence  of  subsurface  drains.  Runoff 
quantity  consistently  showed  an  influence  due  to 
subsurface  drains:  over  twice  as  much  runoff 
flowed  from  plots  without  subsurface  drains  as 
from  plots  with  drains.  (Dublin-PTT) 
W90- 11842 


July  1990.  3  fig,  2  tab,  16  ref. 

Descriptors:  'Chemical  precipitation,  'Clays, 
•Fate  of  pollutants,  'Hudson  River,  'Path  of  pol- 
lutants, 'Pollutant  identification,  'Polychlorinated 
biphenyls,  Adsorption,  Gas  chromatography, 
River  sediments,  Sediment  contamination,  Trophic 
level,  Water  pollution. 

The  Hudson  River  south  of  the  town  of  Fort 
Edward  is  contaminated  by  polychlorobiphenyls 
(PCBs)  throughout  its  length.  Recent  work  using 
congener-specific  gas-chromatographic  PCB  anal- 
ysis has  shown  wide  variation  in  composition  of 
residues  in  different  trophic  levels  in  the  river.  The 
peak-by-peak  differences  for  each  of  78  congeners 
of  PCBs  were  plotted  and  an  event  was  simulated 
whereby  clean  clay  enters  a  polluted  stream  from  a 
tributary  and  later  settles  out  in  a  region  of  low 
turbulence  (for  example,  upstream  from  an  im- 
poundment or  weir).  Sediment  removed  from  a 
landfill  containing  Hudson  River  dredgings  and 
mixed  with  tap  water  was  allowed  to  sit  overnight. 
Additional  tap  water  was  pumped  through  the 
sediment  container  for  six  months  and  the  PCB 
composition  of  the  overflow  water  was  measured 
at  monthly  intervals.  The  chromatogram  of  the 
water  generated  by  the  system  showed  a  fast  de- 
pletion of  the  more  soluble  PCB  congeners,  par- 
ticularly 2,2'-dichlorobiphenyl.  After  six  months, 
when  the  sediment  was  resuspended,  little  change 
in  the  composition  of  the  sediment  was  observed. 
PCB-free  clay  fractions  from  the  sediment  of 
Owasco  Lake,  NY,  were  added  to  500  mL  of 
water  from  the  sediment  container,  stirred,  left 
overnight,  centrifuged  and  analyzed.  The  chroma- 
tograms  of  the  centrifuged  clay  and  supernatant 
water  showed  the  total  PCB  concentration  of 
water  was  reduced  from  1.4  micrograms/L  to  0.2 
microgram/L  and  the  clay  concentration  was  1.3 
micrograms/L  (dry  weight).  This  observation 
strongly  supports  the  hypothesis  that  the  pattern  of 
sedimentary  deposition  of  PCBs  is  a  result  of  ad- 
sorption by  clay.  (Dublin-PTT) 
W90-11843 


PRECIPITATION   OF   78    PCB    CONGENERS 
FROM  AQUEOUS  SOLUTIONS  BY  CLAY. 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
B.  Bush,  L.  Shane,  and  L.  Wood. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  45,  No.  1,  p  125-132, 


BIODEHALOGENATION:  OXIDATIVE  AND 
REDUCTIVE  METABOLISM  OF  1,1,2,-TRICH- 
LOROETHANE  BY  PSEUDOMONAS  PUTIDA 
-  BIOGENERATION  OF  VINYL  CHLORIDE. 

California  Univ.,  Riverside.  Dept.  of  Nematology 
C.  E.  Castro,  and  N.  O.  Belser. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  6,  p  707-714,  June  1990.  1 
fig,  27  ref. 

Descriptors:  'Bacterial  physiology,  'Biotransfor- 
mation, 'Dehalogenation,  'Fate  of  pollutants, 
•Path  of  pollutants,  'Pseudomonas,  'Trichloroeth- 
ane,  'Vinyl  chloride,  Aerobic  conditions,  Carbon 
monoxide,  Chlorinated  hydrocarbons,  Cytoch- 
romes, Enzymes,  Soil  organisms. 

Resting  cell  suspensions  of  the  camphor-grown  soil 
organism,  Pseudomonas  putida  PpG-786,  dehalo- 
genated  1,1,2-trichloroethane  by  two  pathways 
under  aerobic  conditions.  The  dominant  pathway 
(85%)  is  oxidative  (oxidation  rate,  0.4  x  attoliters/ 
organism/second)  and  leads  in  sequence  to  chlor- 
oacetic  acid  and  glyoxylic  acid.  A  competitive 
reductive  pathway  (15%)  (oxidation  rate,  0.07 
attol/org/sec)  occurs  simultaneously  and  yields 
vinyl  chloride  exclusively.  Glucose-grown  cells 
are  ineffective  in  these  reactions,  and  carbon  mon- 
oxide completely  inhibits  the  transformations. 
These  findings  implicate  cytochrome  P-450  as  the 
responsible  enzyme  in  vivo.  Overall  rates  of  con- 
version of  1,1,2-trichloroethane  by  the  organism 
and  the  isolated  enzyme  correspond  to  those  ob- 
tained previously  with  ethylene  dibromide.  The 
results  suggest  that  reductive  microbial  dehalogen- 
ation can  occur  in  the  environment  even  under 
aerobic  conditions.  (Author's  abstract) 
W90- 11845 


RELATIONSHIP  BETWEEN  BIOAVAILABI- 
LITY AND  HYDROPHOBICITY:  REDUCTION 
UPTAKE  OF  ORGANIC  CHEMICALS  BY  FISH 
DUE  TO  THE  SORPTION  ON  PARTICLES. 

Utrecht  Rijksuniversiteit  (Netherlands).  Environ- 
mental Toxicology  Section. 


S.  M.  Schrap,  and  A.  Opperhuizen. 
Environmental      Toxicology      and      Chemist 
ETOCDK,  Vol.  9,  No.  6,  p  715-724,  June  1990. 
fig,  3  tab,  37  ref. 

Descriptors:  'Bioavailability,  'Chlorinated  hydr> 
carbons,  'Fish,  'Hydrophobic  compounds,  *Pai 
of  pollutants,  'Polychlorinated  biphenyls,  'Sorj 
tion,  Bioconcentration,  Guppies,  Lake  sedimenl 
Literature  review,  Suspended  sediments. 

The  uptake  of  five  chlorinated  benzenes  and  thr< 
polychlorinated  biphenyls  by  guppies  (Poecilia  1 
ticulata)  from  a  sediment  suspension  was  invest 
gated.  To  examine  the  availability  of  these  chem 
cals,  the  uptake  from  water  was  compared  to  th: 
from  a  sediment  suspension.  In  the  two  expei 
ments,  i.e.,  with  and  without  natural  lake  sedimei 
being  present,  the  total  amount  of  the  test  con 
pound  was  the  same.  The  only  difference  was  thi 
the  chemicals  were  entirely  dissolved  in  the  watt 
in  one  system  and  partly  sorbed  on  the  sediment  i 
the  other.  For  all  five  chlorobenzenes  (1,2,3  tri 
1,3,5-tri,  1,2,3,4-tetra,  penta,  and  hexacholorobet 
zene),  bioconcentration  factors  were  found  to  b 
reduced  when  fish  were  exposed  to  a  sedimer 
suspension.  The  reduction  increased  with  increas 
ing  hydrophobicity  of  the  compounds.  A  relatior 
ship  was  found  between  the  amount  sorbed  on  th 
sediment  and  the  reduction  of  the  bioconcentratio 
factor.  The  same  relationship  was  found  in  result 
reported  in  the  literature.  The  study  also  show© 
that  small  amounts  of  sediment  may  be  present  i 
the  intestine  of  fish  when  they  are  exposed  to 
sediment  suspension.  Depending  on  the  affinity  c 
the  chemical  for  the  sediment,  the  concentration 
of  the  test  compounds  measured  in  the  whole  fisi 
can  be  significantly  influenced.  (Author's  abstract 
W90-11846 


HENRY'S  LAW  CONSTANTS  FOR  SELECTEI 
PESTICIDES,  PAHS  AND  PCBS. 

Agricultural    Research    Service,    Beltsville,    MD 
Environmental  Chemistry  Lab. 
N.  J.  Fendinger,  and  D.  E.  Glotfelty. 
Environmental      Toxicology      and      Chemistn 
ETOCDK,  Vol.  9,  No.  6,  p  731-735,  June  1990. 
tab,  17  ref. 

Descriptors:  'Henrys  Law,  'Path  of  pollutants 
'Pesticides,  'Polychlorinated  biphenyls,  'Polycy- 
clic  aromatic  hydrocarbons,  Air-water  interfaces 
Gas  chromatography,  Solubility,  Vapor  pressure 
Wetted-wall  column  technique. 

Knowledge  of  Henry's  law  constants  (HLCs),  oi 
air/water  partition  coefficients,  is  essential  for  in- 
terpreting the  observed  behavior  of  organic  com- 
pounds in  the  environment.  HLCs  were  deter- 
mined for  12  pesticides,  9  polynuclear  aromatic 
hydrocarbons  (PAHs)  and  2  polychlorinated  bi- 
phenyls (PCB)  congeners  using  a  wetted-wall 
column  (WWC)  technique.  The  WWC  equilibrates 
an  organic  solute  between  a  thin  film  of  water  and 
a  concurrent  flow  of  air  in  a  vertical  column.  Air 
and  water  collected  from  the  WWC  were  either 
solvent  extracted  or  trapped  on  solid  phase  sor- 
bents  and  were  analyzed  by  gas-chromatographic 
methods.  HLCs  were  calculated  from  analyte  con- 
centrations in  air  and  water  collected  from  the 
WWC.  Results  of  the  HLCs  determined  by  the 
WWC  were  compared  with  calculated  values  and 
determinations  made  by  other  investigators  using 
purge  bottle  and  static  equilibration  techniques.  In 
the  case  of  high  molecular  weight,  low  vapor 
pressure  PAHs,  large  errors  may  exist  in  solubility 
and  vapor  pressure  data  for  the  pesticides.  HLCs 
determined  experimentally  yield  more  reliable  re- 
sults. Values  of  the  HLCs  for  PCBs  determined  by 
WWC  were  statistically  similar  to  other  experi- 
mental values  found  in  the  literature.  Experimen- 
tally-determined HLC  values  for  pesticides  are  un- 
available. (Dublin-PTT) 
W90- 11848 


PHOSPHORUS  SOURCES  FOR  PHYTO- 
PLANKTON  AND  BACTERIA  IN  LAKE 
MICHIGAN. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
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lesearchLab. 

'or  primary  bibliographic  entry  see  Field  2H. 

V90-11865 

JSE  OF  SEQUENTIAL  EXTRACTION  TO 
EVALUATE  THE  HEAVY  METALS  IN 
MINING  WASTES. 

Missouri  Univ.-Columbia.  Dept.  of  Civil  Engineer- 

ng 

=or  primary  bibliographic  entry  see  Field  5A. 

JV90- 11868 


W90- 11870 


INTERRELATIONSHIPS  BETWEEN  MERCU- 
RY LEVELS  IN  YEARLING  YELLOW  PERCH, 
FISH  CONDITION  AND  WATER  QUALITY. 

Dntario  Ministry  of  the  Environment,   Rexdale. 

Water  Resources  Branch. 

K.  Suns,  and  G.  Hitchin. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 

No.  3/4,  p  255-265,   1990.  6  fig,  2  tab,   37  ref. 

Descriptors:  'Bioaccumulation,  'Lakes,  'Mercury, 
•Ontario,  'Path  of  pollutants,  'Perch,  'Water  pol- 
lution effects,  'Water  quality,  Alkalinity,  Calcium, 
Fate  of  pollutants,  Heavy  metals,  Hydrogen  ion 
concentration,  Organic  carbon,  Sulfates. 

Yearling  yellow  perch  were  collected  from  sixteen 
Muskoka-Haliburton  lakes  in  Ontario  to  determine 
interrelationships  between  water  quality,  Hg  resi- 
dues in  fish,  and  fish  condition.  The  lakes  studied 
were  Precambrian  shield  lakes  with  a  pH  range  of 
5.6  to  7.3  and  total  inflection  point  alkalinities  of 
0.4  to  16.0  mg/L.  Mercury  residues  in  yellow 
perch  ranged  from  31  to  233  nanograms/g  and 
were  inversely  correlated  (p  <  0.001;  r=0.84) 
with  lake  water  pH.  Stepwise  linear  regression 
analyses  selected  lake  water  pH  as  the  only  signifi- 
cant parameter  associated  with  Hg  accumulation. 
Alkalinity,  sulfate,  Ca  and  dissolved  organic 
carbon  (DOC)  were  not  selected  as  significant. 
Likewise,  lake  water  pH  and  Hg  residues  in  yellow 
perch  were  inversely  (p  <  0.001)  correlated  with 
fish  condition.  Lake  water  pH  accounted  for  74% 
and  Hg  in  fish  a  further  11%  of  the  variability  in 
fish  condition.  Terrestrial  drainage  size/lake 
volume  ratios  were  also  correlated  (p  <  0.05; 
r=0.78)  with  Hg  accumulations  in  perch  from  a 
subset  of  nine  headwater  lakes.  No  temporal  trends 
in  Hg  residues  were  evident  in  yellow  perch  over  a 
9  yr  interval  (1978-1987).  (Author's  abstract) 
W90-11869 

SEDIMENT,  PARAMETERS  AND  DISTRIBU- 
TION OF  METALS  IN  FINE  SEDIMENTS  OF 
THE  LOIRE  ESTUARY. 

Nantes  Univ.  (France).  Lab.  de  Toxicologie. 

M.  Piron,  A.  Pineau,  and  R.  M.  Mabele. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 

No.  3/4,  p  267-277,   1990.  4  fig,  2  tab,  22  ref. 

Descriptors:  'Estuaries,  'Estuarine  sediments, 
•Heavy  metals,  'Loire  River,  'Mud  flats,  'Path  of 
pollutants,  Cadmium,  Carbonates,  Copper,  France, 
Intertidal  areas,  Iron,  Lead,  Manganese,  Minerals, 
Organic  matter,  Salinity,  Seasonal  variation,  Spa- 
tial distribution,  Zinc. 

The  station  to  station  elevation  of  six  metals  (Cd, 
Cu,  Fe,  Mn,  Pb  and  Zn)  were  studied  in  the  fine 
sediments  of  five  lateral  mud  flats  of  the  Loire 
estuary,  France.  Sediment  samples  were  taken  at 
the  lower  and  upper  limits  of  the  intertidal  zone 
each  season  and  at  spring  tide  twice  a  month.  The 
correlation  between  metal  content  and  various 
sediment  parameters  was  measured,  including 
water,  carbonate  and  organic  matter  content,  salin- 
ity, and  mineralogical  composition.  Metal  content 
was  always  found  to  be  highest  at  the  top  of  the 
mud  flat  for  all  sites  studied,  as  were  water  and 
organic  matter  content.  However,  salinity  and  car- 
bonate content  varied  inversely  with  elevation. 
Metal  content  was  always  higher  in  summer  than 
in  winter.  The  altimetric  factor  is  important  be- 
cause it  varies  considerably  with  the  seasons;  in  the 
summer,  metal  contents  may  be  10  times  greater 
than  in  the  winter.  Therefore,  when  measuring  the 
metal  content  of  muds,  it  is  essential  to  specify  the 
exact  altimetric  level  the  sample  was  taken  from, 
and  during  what  season.  (Geiger-PTT) 


MERCURY  IN  THE  SWEDISH  MOR  LAYER- 
LINKAGES  TO  MERCURY  DEPOSITION  AND 
SOURCES  OF  EMISSION. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
L.  Hakason,  A.  Nilsson,  and  T.  Andersson. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 
No.   3/4,  p  311-329,   1990.   8  fig,   8  tab,   16  ref. 

Descriptors:  'Acid  rain,  'Forest  soils,  'Litter, 
•Mercury,  *Path  of  pollutants,  •Pollutant  identifi- 
cation, *Selenium,  'Soil  surfaces,  'Sulfur, 
•Sweden,  'Water  pollution  sources,  Air  pollution, 
Chemical  analysis,  Heavy  metals,  Organic  matter, 
Precipitation. 

Three-hundred-sixty-three  Swedish  mor  samples 
were  analyzed  for  mercury  (Hg),  organic  and  sele- 
nium (Se)  levels  from  Swedish  and  continental 
emissions  and  precipitation  to  ascertain  sources  of 
pollution  for  this  upper  forest  organic  layer.  South- 
ern Sweden  was  significantly  influenced  by  conti- 
nental Hg-emissions.  Several  previously  unknown 
domestic  discharge  sources  of  Hg  were  identified. 
Increased  discharges  in  the  two  northernmost 
areas  were  attributed  to  Hg  discharges  from  Outo- 
kumpo  and  Sulitelma  industries.  The  Hg  levels 
around  Lake  Storsjoen  were  probably  a  result  of 
locally  high,  natural  Hg  in  the  bedrock.  The  in- 
creases north  of  Skoghall  may  depend  on  dis- 
charges from  a  chlor-alkali  plant  being  distributed 
along  the  river  valley  together  with  emissions  from 
the  industrial  areas  in  southern  Norway.  The 
Bergslagen  area  was  influenced  by  discharges  from 
several  small  ironworks  and  blast  furnaces  over  a 
long  period  of  time.  The  southwestern  areas  were 
influenced  by  long-distance  transports  of  Hg  origi- 
nating from  continental  emissions.  The  total 
amount  of  Hg  in  the  Swedish  mor  layer  was  esti- 
mated at  about  615  tons.  East  Germany,  United 
Kingdom,  West  Germany  and  Poland  contributed 
the  largest  continental  Hg  emissions  to  the  Swed- 
ish more  layers.  (Geiger-PTT) 
W90-H871 


MONITORING  OF  FECAL  INDICATORS  IN 
RIVERS  ON  THE  BASIS  OF  RANDOM  SAM- 
PLING AND  PERCENTILES. 

National    Board    of   Waters,    Helsinki   (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11872 

RETENTION  OF  INGESTED  110M-AG  BY  A 
FRESHWATER  FISH,  SALMO  TRUTTA  L. 

CEA  Centre  d'Etudes  Nucleases  de  Cadarache, 
Saint-Paul-les-Durance  (France).  Inst,  de  Protec- 
tion et  de  Surete  Nucleaire. 
J.  Gamier,  and  J.  P.  Baudin. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 
No.   3/4,  p  409-421,   1990.   3  fig,   5  tab,  43  ref. 

Descriptors:  'Bioaccumulation,  'Path  of  pollut- 
ants, 'Silver,  'Trout,  Absorption,  Biological  mag- 
nification, Biological  studies,  Food  chams,  Heavy 
metals,  Liver,  Tissue  analysis,  Trophic  level. 

Accumulation  kinetics  were  followed  on  19  fin- 
gerling  trout  fed  5  days  a  week,  with  HOm-Ag 
labelled  rations.  Nine  trout,  placed  in  individual 
compartments,  received  3  to  4  living  juvenile  carp 
as  a  daily  food  ration,  while  the  10  remaining  held 
in  group,  received  diced  fresh  carp.  Consumption 
of  25  daily  food  intakes,  distributed  over  a  34-day 
period,  resulted  in  a  very  slow  1  lOm-Ag  uptake,  at 
a  relatively  high  level  with  regard  to  the  radionu- 
clide concentration  in  the  ingested  prey.  The 
1  lOm-Ag  trophic  transfer  factor  reached  a  value  of 
0.117  at  the  end  of  the  uptake  phase.  Its  develop- 
ment was  described  by  a  power  function  that  re- 
vealed the  possibility  of  biomagnification  of  the 
radionuclide  during  its  transfer  between  the  two 
superposed  levels  after  about  500  days.  The  reten- 
tion factor  was  observed  to  remain  roughly  con- 
stant in  time  at  a  value  on  the  order  of  0.1.  At  the 
end  of  the  accumulation  phase,  the  HOm-Ag  or- 
ganotropism, investigated  on  the  trout,  showed  a 
very  high  concentration  in  the  liver  accounting  for 
63%  of  the  total  radioactivity  in  the  fish.  Immedi- 


ately following  the  accumulation  period  (34  days), 
the  9  lonely  individuals  were  fed  according  to  the 
same  methodology  during  the  uptake  phase,  but 
with  non-labeled  rations.  After  27  days,  their  ra- 
dioactivity level  and  the  HOm-Ag  distribution  in 
the  tissues  were  not  significantly  different  from 
those  obtained  at  the  end  of  the  uptake  phase. 
(Author's  abstract) 
W90-11876 


NATURAL      RADIOACTIVITY      OF      FRESH 
WATERS  IN  SLOVENIA,  YUGOSLAVIA. 

Institut  Jozef  Stefan,  Ljubljana  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  2K. 
W90- 11877 


CONCENTRATION  OF  TCDD  IN  FISH  AND 
THE  POTENTIAL  FOR  HUMAN  EXPOSURE. 

Oak   Ridge  National   Lab.,  TN.   Office  of  Risk 

Analysis. 

C.  C.  Travis,  and  H.  A.  Hattemer-Frey. 

Environment  International  ENVIDV,  Vol.  16,  No. 

2,  p  155-162,  1990.  3  fig,  2  tab,  17  ref.  DOE  DE- 

AC05-84OR21400. 

Descriptors:  'Bioaccumulation,  'Dioxins,  'Fish, 
'Food  chains,  'Human  population,  'Path  of  pol- 
lutants, 'Population  exposure,  'Water  pollution, 
Great  Lakes,  Lakes,  Pulp  wastes,  Rivers. 

Levels       of       2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD)  measured  in  fish  from  US  lakes  and  rivers 
confirm  that  TCDD  is  bioaccumulating  in  fish,  and 
that  low-level  contamination  of  fish  is  widespread. 
As  a  result,  many  state  and  federal  agencies  have 
issued  guidelines  restricting  or  banning  the  con- 
sumption of  TCDD-contaminated  fish.  From  data 
on  TCDD  levels  in  fish  collected  as  part  of  the 
EPA's  National  Dioxin  Study  is  evaluated  and 
interpreted  in  this  paper,  estimates  of  the  extent  of 
human  exposure  due  to  ingestion  of  TCDD-con- 
taminated fish  were  made.  Predators  and  bottom 
feeders  appear  to  accumulate  comparable  levels  of 
TCDD.   Although  TCDD  levels  in   whole  fish 
from  urban  areas  are  only  slightly  higher  than 
concentrations  in  fish  fillets,  whole  fish  from  the 
Great  Lakes  region  and  near  pulp  and  paper  mills 
have  two  to  four  times  higher  TCDD  levels,  re- 
spectively, than  fish  fillets  from  those  areas.  Mean 
TCDD  concentrations  in  whole  fish  near  pulp  and 
paper  mills  (4.1  pg/g)  are  about  10  times  higher 
than  levels  found  in  fish  from  urban  areas  but 
comparable  to  TCDD  levels  in  whole  fish  from  the 
Great   Lakes   region.   Results   also   indicate   that 
mean  TCDD  concentrations  in  whole  fish  and  fish 
fillets  from  urban  areas  are  low  (0.4  and  0.3  pg/g, 
respectively)  and  that  consumption  of  TCDD-con- 
taminated fish  is  not  a  major  pathway  of  human 
exposure,  accounting  for  only  5%  to   12.5%  of 
total  daily  intake  of  TCDD.  Assuming  that  the 
mean  concentration  of  TCDD  in  whole  fish  is  0.4 
pg/g,  the  steady-state  bioconcentration  factor  for 
TCDD  in  fish  is  estimated  to  be  approximately 
140,000.  The  maximum  concentration  in  fish  fillets 
that  does  not  pose  an  unacceptable  health  risk  to 
average  US  fish  consumers  is  81  pg/g.  (Author's 
abstract) 
W90- 11878 


METAL  DISTRIBUTION  IN  SEDIMENTS  OF 
THE  BALTIC  SEA. 

Akademie  der  Wissenschaften  der  DDR,  Rostock- 

Warnemuende.  Inst,  fuer  Meereskunde. 

L.  Brugmann,  and  D.  Lange. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  15-28, 

April  1990.  4  fig,  3  tab,  24  ref. 

Descriptors:  'Baltic  Sea,  'Distribution  patterns, 
'Marine  sediments,  'Metals,  'Path  of  pollutants, 
•Trace  metals,  Aluminum,  Cadmium,  Chromium, 
Cobalt,  Copper,  Deposition,  Iron,  Lead,  Manga- 
nese, Mercury,  Nickel,  Nitrogen,  Phosphorus, 
Sediment  analysis,  Statistical  analysis,  Zinc. 

In  1981  and  1983  more  than  20  cores  of  silty  and 
clayey  sediments  were  taken  from  representative 
net  sedimentation  areas  of  the  Baltic  Sea.  The  20  or 
25  cm  long  cores  were  dissected  into  1  cm  slices 
and  analyzed  on  the  easily  leachable  fraction  and 
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on  the  'total'  contents  of  metals  (Mn,  Cr,  Zn,  Pb, 
Ni,  Cu,  Co,  Cd,  Hg)  together  with  background 
determinants  as  rates  of  linear  sedimentation/mass 
accumulation,  grain  size,  organic/inorganic 
carbon,  Al,  Fe,  P,  N.  Several  metals  (Cd,  Zn,  Cu, 
Cr,  Ni)  showed  maximum  contents  in  the  very  fine 
grained  mud  sediments  of  the  center  of  deep 
basins,  e.g.  in  the  Gotland  Deep,  which  are  remote 
from  possible  land  based  emission  sources.  Maxi- 
mum lead  contents  were  found  more  near  shore 
(Lubeck  Bight,  Gdansk  Basin).  For  mercury,  the 
Arkona  Basin  seems  to  act  as  a  preferred  'trap'. 
This  is  possibly  due  to  a  co-precipitation  with 
organic  (humic)  macromolecules  which  accumu- 
late in  the  southwestern  Baltic  Sea  owing  to  their 
first  contact  with  more  saline  waters.  The  vertical 
profiles  of  most  metal  contents  in  the  sediment 
cores  seem  to  be  influenced  strongly  by  the  back- 
ground conditions  (redox  potential,  pH,  salinity, 
organic  carbon  content)  prevailing  in  the  water 
column  during  the  deposition  and  in  the  sediments 
where  they  cause  re-mobilization  and  re-distribu- 
tion of  metals  in  the  course  of  the  early  diagenesis. 
Thereby,  the  supposed  geochronological  registra- 
tion of  the  contamination  history  of  the  Baltic  Sea 
with  metals  is  seriously  disturbed.  Estimates  were 
made  on  the  mass  accumulation  of  metals,  organic 
carbon,  phosphorus,  and  nitrogen  in  Baltic  sedi- 
ments between  1900  and  1983  (1981)  and  on  the 
maximum  net  fluxes  towards  and  in  the  sediments. 
The  results  of  univariate  and  multivariate  statistical 
analysis  were  used  to  draw  conclusions  on  the 
main  forms  in  which  the  metals  could  occur.  (Au- 
thor's abstract) 
W90- 11881 


VARIATIONS  OF  SOME  CHEMICAL  CRITE- 
RIA IN  THE  UNTERWARNOW,  AN  ESTUARY 
OF  THE  WESTERN  BALTIC  SEA  IN  1977-1986. 

Wasserwirtschaftsdirektion       Kueste,       Stralsund 

(German  D.R.). 

A.  Bachor. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  29-32, 

April  1990.  3  fig,  1  tab,  9  ref. 

Descriptors:  *Baltic  Sea,  'Dissolved  oxygen,  *Es- 
tuarine  environment,  *Eutrophication,  'Nutrient 
cycling,  'Path  of  pollutants,  Nitrates,  Orthophos- 
phates,  Orthosilicates,  Runoff,  Saline-freshwater 
interfaces,  Salinity,  Seasonal  variation. 

The  Unterwarnow  estuary  has  been  investigated 
periodically  since  1977.  Measured  chemical  water 
quality  criteria  show  major  variations  in  time  and 
space  which  depend  on  the  geographical-hydrolo- 
gical  conditions  of  the  waters,  the  meteorological 
situation,  anthropogenic  loads,  and  the  dynamics  of 
metabolism.  Variations  in  salinity  are  governed 
mainly  by  distribution  of  inflow,  outflow,  and 
land-runoff  as  well  as  on  hydrological-meteorolog- 
ical  conditions.  Oxygen  conditions  at  the  water 
surface  are  most  unfavorable  near  the  sewage  out- 
fall of  the  town  of  Rostock.  High  oxygen  supersa- 
turations  in  spring  and  summer  point  to  the  eutro- 
phic  state  of  this  estuary.  The  oxygen  budget  of 
the  waters  is  additionally  loaded  by  biochemical 
degradation  of  the  resulting  algal  biomass  and  that 
from  the  Warnow  River.  Nitrate  and  orthosilicate 
levels  vary  inversely  with  salinity.  Both  are  im- 
ported mainly  with  land-runoff.  High  land-runoff  is 
linked  to  high  nitrate  concentrations.  Nitrate  and 
orthosilicate  concentrations  decrease  as  the  fresh 
water  mixes  increasingly  with  the  Baltic  Sea  water. 
In  contrast,  ammonium  and  orthophosphate  in- 
crease along  the  longitudinal  section  of  the  estuary, 
highest  near  the  sewage  outfall.  Levels  of  all  dis- 
solved inorganic  nutrients  show  considerable  sea- 
sonal variation  depending  on  the  development  of 
phytoplankton.  They  are  lowest  at  the  time  of 
maximum  biomass  in  spring.  In  further  course  of 
the  orthophosphate,  orthosilicate,  and  ammonium 
concentrations  are  governed  by  mineralization  and 
nutrient  recycling  from  the  sediment.  (Marks  PTT) 
W90- 11882 


IMPORTANT   ECOLOGICAL   FEATURES   OF 
THE  POLISH  COSTAL  ZONE  OF  THE  BALTIC 

SEA. 

Gdansk   Univ.   (Poland).   Inst,   of  Oceanography. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-11884 


LISTERIA     SPECIES     IN     A     CALIFORNIA 
COAST  ESTUARTNE  ENVIRONMENT. 

Food  and  Drug  Administration,  Bothell,  WA.  Sea- 
food Products  Research  Center. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 11908 


CHLORINATED  BIPHENYL  MINERALIZA- 
TION BY  INDIVIDUAL  POPULATIONS  AND 
CONSORTIA  OF  FRESHWATER  BACTERIA. 

Tennessee  Univ.,  KnoxvUle.  Dept.  of  Microbiolo- 
gy- 

C.  A.  Pettigrew,  A.  Breen,  C.  Corcoran,  and  G.  S. 
Sayler. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  56,  No.  7,  p  2036-2045,  July  1990. 
6  fig,  2  tab,  30  ref.  USGS  OWRT  Grant  14-08- 
0001-G1482,  and  Public  Health  Service  Training 
Grant  T-32-A 107 123-06. 

Descriptors:  'Aquatic  bacteria,  'Biodegradation, 
'Chlorinated  hydrocarbons,  'Fate  of  pollutants, 
'Microbial  degradation,  'Mineralization,  'Path  of 
pollutants,  'Polychlorinated  biphenyls,  Lake  sedi- 
ments, Pseudomonas. 

Comparative  studies  were  performed  to  investigate 
the  contribution  of  microbial  consortia,  individual 
microbial  populations,  and  specific  plasmids  to 
chlorinated  biphenyl  biodegradation  among  micro- 
bial communities  from  a  polychlorinated  biphenyl- 
contaminated  freshwater  environment.  A  bacterial 
consortium,  designated  LPS10,  was  shown  to  min- 
eralize 4-chlorobiphenyl  (4CB)  and  dehalogenate 
4,4'-dichlorobiphenyl.  The  LPS  10  consortium  in- 
volved three  isolates:  Pseudomonas  testosteroni 
(SPS10A),  which  mediated  the  breakdown  of  4CB 
and  4,4'-dichlorobiphenyl  to  4-chlorobenzoic  acid; 
an  isolate  tentatively  identified  as  an  Arthrobacter 
sp.  (SPS10B),  which  mediated  4-chlorobenzoic 
acid  degradation;  and  Pseudomonas  putida  bv.  A 
(LPS10C),  whose  role  in  the  consortium  has  not 
been  determined.  None  of  these  isolates  contained 
detectable  plasmids  or  sequences  homologous  to 
the  4CB-degradative  plasmid  pSS50.  A  freshwater 
isolate,  designated  LBS1C1,  was  found  to  harbor  a 
41-megadalton  plasmid  that  was  related  to  the  35- 
megadalton  plasmid  pSS50,  and  this  isolate  was 
shown  to  mineralize  4CB.  In  chemostat  enrich- 
ments with  biphenyl  and  4CB  as  primary  carbon 
sources,  the  LPS  10  consortium  was  found  to  out- 
compete  bacterial  populations  harboring  plasmids 
homologous  to  pSS50.  These  results  demonstrate 
that  an  understanding  of  the  biodegradative  capac- 
ity of  individual  bacterial  populations  as  well  as 
interacting  population  of  bacteria  must  be  consid- 
ered in  order  to  gain  a  better  understanding  of 
polychlorinated  biphenyl  biodegradation  in  the  en- 
vironment. (Author's  abstract) 
W90-11910 


THERMAL  ECOLOGY  OF  NAEGLERIA  FOW- 
LERI  FROM  A  POWER  PLANT  COOLING 
RESERVOIR. 

Illinois  State  Univ.,  Normal.  Dept.  of  Biological 

Sciences. 

H.  W.  Huizinga,  and  G.  L.  McLaughlin. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  7,  p  2200-2205,  July  1990. 

7  fig,  21  ref.  Public  Health  Service  Grant  R15- 

AI28041-01  TMP. 

Descriptors:  'Amebas,  'Amebic  pathogens,  'Cool- 
ing ponds,  'Cooling  water,  'Human  pathogens, 
'Naegleria,  'Temperature  effects,  'Thermal  pollu- 
tion, 'Water  pollution  effects,  Human  diseases,  Mi- 
crobiological studies,  Nuclear  powerplants,  Path  of 
pollutants,  Water  resources  development,  Water 
temperature. 

The  pathogenic,  free-living  ameba  Naegleria  fow- 
leri  is  the  causative  agent  of  human  primary 
amebic  meningoencephalitis.  N.  fowleri  has  been 
isolated  from  thermally  elevated  aquatic  environ- 
ments worldwide,  but  temperature  factors  associat- 
ed with  occurrence  of  the  ameba  remain  unde- 
fined. A  newly  created  cooling  reservoir  (Clinton 
Lake,  Illinois)  was  surveyed  for  Naegleria  spp. 
before  and  after  thermal  additions  from  a  nuclear 
powerplant.  Water  and  sediment  samples  were  col- 
lected from  heated  and  unheated  arms  of  the  reser- 


voir and  analyzed  for  the  presence  of  thermophilic 
Naegleria  spp.  and  pathogenic  N.  fowleri.  Ameba 
were  identified  by  morphology,  in  vitro  cultiva- 
tion, temperature  tolerance,  mouse  pathogenicity 
assay,  and  DNA  restriction  fragment  length  analy- 
sis. N.  fowleri  was  isolated  from  the  thermally 
elevated  arm  but  not  from  the  ambient-temperature 
arm  of  the  reservoir.  The  probability  of  isolating 
thermophilic  Naegleria  and  pathogenic  N.  fowleri 
increased  significantly  with  temperature.  Repeti- 
tive DNA  restriction  fragment  profiles  of  the  N. 
fowleri  Clinton  Lake  isolates  and  a  known  N. 
fowleri  strain  of  human  origin  were  homogeneous. 
(Author's  abstract) 
W90-11911 


FATE  OF  ICE  NUCLEATTON-ACnVE  PSEU- 
DOMONAS SYRINGAE  STRAINS  IN  ALPINE 
SOILS  AND  WATERS  AND  IN  SYNTHETIC 
SNOW  SAMPLES. 

Genecor  International,  Rochester,  NY. 

R.  A.  Goodnow,  M.  D.  Harrison,  J.  D.  Morris,  K. 

B.  Sweeting,  and  R.  J.  Laduca. 

Applied       and      Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  7,  p  2223-2227,  July  1990. 

8  fig,  2  tab,  17  ref. 

Descriptors:  'Artificial  precipitation,  'Artificial 
snow,  'Fate  of  pollutants,  'Path  of  pollutants, 
'Pseudomonas,  'Snow,  'Snowmaking,  Ice  forma- 
tion, Microbiological  studies,  Soil  contamination, 
Stream  pollution,  Temperature. 

The  stability  of  the  ice  nucleation  activity  (INA) 
and  viability  of  INA  Pseudomonas  syringae  31a, 
used  as  an  ice  nucleator  in  the  manufacture  of 
synthetic  snow,  was  determined.  The  viability  of 
P.  syringae  l-2b,  a  rifampin-resistant  mutant  select- 
ed from  strain  31a  to  improve  recovery  from  test 
samples  was  determined  in  laboratory  tests  of  three 
alpine  soil  and  water  samples  from  three  different 
sources.  Snow  samples  were  exposed  to  environ- 
mental conditions  or  held  in  darkness  at  -20  C. 
Samples  of  soil  and  water  were  maintained  in 
darkness  at  0,  7.5,  or  15  C.  Parent  strain  31a  INA 
decreased  significantly  (>  99.0%)  in  snow  exposed 
to  sunlight  and  freeze-thaw,  while  the  INA  of  the 
cell  population  in  snow  held  in  darkness  at  -20  C 
remained  essentially  unchanged.  No  viable  strain 
31a  was  detected  in  snow  exposed  to  the  environ- 
ment after  7  days,  while  the  viability  of  strain  31a 
in  snow  held  in  darkness  at  -20  C  decreased  to  3% 
of  the  original  inoculation  at  the  tests  conclusion. 
Mutant  strain  l-2b  viability  was  undetectable  or 
had  decreased  significantly  19  days  postinoculation 
in  soil  samples  held  at  0  or  15  C.  In  contrast,  l-2b 
viability  remained  detectable  at  low  levels  for  the 
duration  of  the  test  in  soils  held  at  7.5  C  The  l-2b 
population  demonstrated  a  significantly  longer 
half-life  in  peat-like  soil  than  in  the  loam  soils 
tested.  The  rate  of  decrease  in  l-2b  viability  was 
essentially  the  same  in  the  three  alpine  water  sam- 
ples tested  with  respect  to  water  temperature  and 
sample  location.  (Author's  abstract) 
W90-11912 


ENUMERATION  OF  ENTEROTOXIGENIC 
BACTEROIDES  FRAGIL1S  IN  MUNICIPAL 
SEWAGE. 

Montana  State  Univ.,  Bozeman.  Veterinary  Re- 
search Lab. 

D.  S.  Shoop,  L.  L.  Myers,  and  J.  B.  LeFever. 
Applied      and      Environmental      Microbiology 
AEMIDF,  Vol.  56,  No.  7,  p  2243-2244,  July  1990. 
1  fig,  1  tab,  12  ref. 

Descriptors:  'Enteric  bacteria,  'Path  of  pollutants, 
'Public  health,  'Water  pollution  effects,  'Water 
pollution  sources,  Human  diseases,  Municipal 
wastes,  Pathogens,  Wastewater  treatment. 

Recent  studies  have  implicated  enterotoxin-pro- 
ducing  isolates  of  an  obligately  anaerobic  bacteri- 
um, Bacteroides  fragilis,  in  human  diarrheic  dis- 
ease. Of  237  isolates  of  B.  fragilis  from  sewage 
influent  at  the  Bozeman,  Montana  wastewater 
treatment  plant,  22  (9.3%)  were  enterotoxigenic,  as 
indicated  by  their  ability  to  elicit  fluid  accumula- 
tion in  the  lamb  ileal  loop  test.  It  appears  that 
enterotoxigenic  B.  fragilis  is  endemic  in  the  human 


152 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


aopulation  at  a  moderately  high  level.  Although 
the  source  of  enterotoxigenic  B.  fragilis  in  colo- 
nized individuals  is  unknown,  fecal-oral  transmis- 
sion may  occur  due  to  the  bacterium's  high  aeroto- 
lerance,  or  it  may  be  waterborne  as  indicated  by  a 
♦8-hr  survival  rate  of  the  bacterium  in  streams 
receiving  treated  sewage  effluent  where  the  bacte- 
rium survived  the  wastewater  treatment  process. 
(Geiger-PTT) 
W90-11914 


LEAD,  CADMIUM  AND  OTHER  METALS  IN 
SCANDINAVIAN  SURFACE  WATERS,  WITH 
EMPHASIS  ON  ACIDIFICATION  AND  AT- 
MOSPHERIC DEPOSITION. 

Trondheim  Univ.  (Norway).  Dept.  of  Chemistry. 
E.  Steinnes. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  9,  No.  7,  p  825-831,  July  1990.  2 
fig,  2  tab,  40  ref. 

Descriptors:  'Acid  rain,  'Acidic  lakes,  *Heavy 
metals,  *Path  of  pollutants,  *Water  pollution 
sources,  Acidification,  Air  pollution,  Aluminum, 
Antimony,  Arsenic,  Cadmium,  Chemical  specia- 
tion,  Lead,  Manganese,  Scandinavia,  Soil  contami- 
nation, Spatial  distribution,  Water  pollution,  Zinc. 

Studies  of  several  heavy  metals  in  Scandinavian 
surface  waters  show  a  south-north  spatial  gradient 
that  is  comparable  to  the  very  distinct  gradient 
shown  for  the  atmospheric  deposition  of  acid  and 
metals  via  long-range  transport.  For  elements  asso- 
ciated with  major  minerals  in  soils  and  sediments, 
such  as  Al  and  Mn,  the  observed  gradients  in 
surface  waters  can  be  attributed  to  the  action  of 
deposited  acid.  For  elements  supplied  at  consider- 
able rates  by  long-range  atmospheric  transport 
(Cd,  As,  Sb,  and  probably  Zn)  the  trend  toward 
significantly  higher  concentrations  of  these  metals 
in  lakes  of  southern  Scandinavia  is  predominantly 
associated  with  airborne  supply  rather  than  rock 
weathering.  The  relative  contributions  from  direct 
metal  deposition  and  from  release  due  to  acidifica- 
tion of  metals  previously  deposited  from  the  at- 
mosphere and  temporarily  fixed  in  soils  and  sedi- 
ments, are  difficult  to  distinguish.  The  acidification 
of  lakes  caused  by  acid  deposition  affects  not  only 
the  distribution  of  metals  between  water  and  sedi- 
ments, but  also  their  speciation  in  the  water  phase. 
(Geiger-PTT) 
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METHYLMERCURY  IN  SOME  SWEDISH 
SURFACE  WATERS. 

Swedish   Environmental    Research   Inst.,   Goete- 

borg. 
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Descriptors:  'Acid  rain  effects,  'Acidic  lakes, 
*Methylmercury,  *Path  of  pollutants,  'Surface 
water,  'Sweden,  *Water  pollution  sources,  Forest 
watersheds,  Mercury,  Organic  compounds,  Reten- 
tion time,  Runoff. 

Three  lakes  and  catchment  runoff  in  the  Lake 
Gardsjoen  watershed  on  the  Swedish  west  coast 
were  sampled  for  methylmercury  during  one  year. 
The  analyses  indicated  that  high  outputs  of  methyl- 
mercury  were  present  during  autumn  in  flushing 
water  systems  with  short  retention  time,  whereas 
smaller  outputs  and  variations  occurred  in  lake 
waters  with  longer  retention  times.  Thus,  methyl- 
mercury  concentrations  were  measured  as  0.16  to 
0.41  nanograms/L  (humic  rich  lake),  0.12  to  0.26 
nanograms/L  (limed  lake),  <0.1  nanograms/L 
(acid  clearwater  lake  with  long  retention  time)  and 
0.13  to  0.28  nanograms/L  (acid  runoff  from  a 
forest).  A  flux  estimate  from  one  forested  catch- 
ment (3.6  ha)  had  a  yearly  output  of  5.2  milligrams 
and  the  specific  output  was  estimated  as  144  +  /-70 
mg/sq  km/yr.  The  measured  methylmercury  con- 
centration in  this  study  accounted  for  only  6  to 
13%  of  the  total  dissolved  organic  bound  mercury 
in  the  water  samples.  (Author's  abstract) 
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AQUEOUS  INPUTS  OF  MERCURY  TO  PRE- 
CAMBRIAN  SHIELD  LAKES  IN  ONTARIO. 

Ontario  Ministry  of  the  Environment,  Dorchester. 
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Descriptors:  "Lakes,  'Mercury,  'Ontario,  'Path  of 
pollutants,  *Water  pollution  sources,  Air  pollution, 
Headwaters,  Heavy  metals,  Runoff,  Seasonal  vari- 
ation, Weathering,  Wetlands. 

The  concentration  of  mercury  in  precipitation  and 
in  streams  of  a  central  Ontario  lake  were  measured 
over  a  one  year  period.  The  concentrations  in 
streams  were  generally  very  low  (<5  nanograms/ 
L).  But  during  warm  periods  with  low  discharge, 
concentrations  often  exceeded  20  nanograms/L  in 
a  headwater  stream  draining  a  wetland.  The  con- 
centration in  precipitation  varied  from  about  2  to 
nearly  30  nanograms/L  and  exhibited  no  seasonal 
pattern.  By  combining  the  concentration  data  with 
discharge  and  precipitation  depth,  the  inputs  of 
mercury  from  runoff  and  direct  deposition  were 
estimated.  Direct  wet  deposition  accounted  for 
over  half  of  the  supply  of  mercury  to  the  lake.  The 
watersheds  retained  most  of  the  mercury  deposited 
on  them.  The  presence  of  wetlands  appeared  to 
decrease  retention  efficiency.  (Author's  abstract) 
W90-11917 


ENVIRONMENTAL  FACTORS  AFFECTING 
THE  FORMATION  OF  METHYLMERCURY  IN 
LOW  PH  LAKES. 

Wisconsin  Univ. -La  Crosse.  River  Studies  Center. 
M.  R.  Winfrey,  and  J.  W.  M.  Rudd. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  9,  No.  7,  p  853-869,  July  1990.  1 1 
fig,  4  tab,  119  ref.  NSERC  Strategic  Grant  032694, 
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Descriptors:  *Acidic  lakes,  *Bioaccumulation, 
♦Chemical  speciation,  *Fish,  *Hydrogen  ion  con- 
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ments, Literature  review,  Mercury,  Methylation, 
Sediment-water  interfaces. 

Recent  studies  have  demonstrated  elevated  levels 
of  mercury  in  fish  from  remote,  low  alkalinity  and 
low  pH  lakes.  The  mechanisms  of  this  enhanced 
bioaccumulation  are  poorly  understood,  but  the 
amount  of  methylmercury  produced  in  a  lake  can 
play  a  major  role.  Decreased  pH  stimulates  meth- 
ylmercury production  at  the  sediment-water  inter- 
face and  possibly  in  the  aerobic  water  column. 
Decreased  pH  also  decreases  loss  of  volatile  mer- 
cury from  lake  water  and  increases  mercury  bind- 
ing to  particulates  in  water.  These  factors  may 
increase  methylation  at  low  pH  by  enhancing  the 
bioavailability  of  mercury  for  methylation.  In 
anoxic  subsurface  sediments,  decreased  pH  de- 
creases the  rate  of  mercury  methylation,  suggest- 
ing that  methylmercury  formation  in  the  water 
column  and  at  the  sediment-water  interface  may  be 
most  important  in  acidified  lakes.  Sulfate-reducing 
bacteria  are  important  mercury  methylators  in 
acidified  lakes.  Whether  enhanced  sulfate  reduc- 
tion stimulates  methylmercury  production  in  low 
pH  lakes  is  presently  unclear,  although  most  of  the 
available  data  do  not  support  this  hypothesis.  (Au- 
thor's abstract) 
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tion, 'Little  Rock,  'Trace  metals,  'Water  pollu- 


tion effects,  Aluminum,  Benthos,  Bioaccumulation, 
Cadmium,  Chemical  speciation,  Copper,  Heavy 
metals,  Hydrogen  ion  concentration,  Iron,  Lake 
sediments,  Lakes,  Lead,  Limnology,  Manganese, 
Mercury,  Nickel,  Periphyton,  Wisconsin,  Zinc, 
Zooplankton. 

Little  Rock  Lake  is  a  low-alkalinity  (25  microequi- 
valents/L,  pH  6.1)  seepage  lake  in  north-central 
Wisconsin.  The  two  main  basins  of  the  lake  were 
separated  by  a  polyvinyl  barrier  in  1984,  and  acidi- 
fication of  the  north  basin  with  H2S04  began  in 
spring  1985;  the  south  basin  is  being  maintained  as 
a  reference.  The  effects  of  acidification  on  dis- 
solved concentrations  of  Al,  Fe,  Mn,  Cd,  Cu,  Ni, 
Pb  and  Zn  were  studied  at  three  scales  at  Little 
Rock    Lake:    laboratory-scale    experiments    with 
well-mixed  sediments;  large  (4-to-5-m  diameter)  in 
situ  enclosures  maintained  at  pH  4.5  to  6.0;  and  the 
lake   itself.    In   general,   qualitative   agreement   is 
good  between  the  three  approaches,  but  some  dif- 
ferences have  been  observed,  especially  for  Al  and 
Fe.  The  most  significant  trace  metal  response  ob- 
served in  acidifying  the  north  basin  from  pH  6. 1  to 
5. 1  was  a  large  increase  in  dissolved  Mn,  apparent- 
ly as  a  result  of  hindered  oxidation  of  Mn(+  +)  at 
lower  pH.  Dissolved  Al  and  Fe  also  increased  at 
pH  5.1  but  not  at  5.6.  Water  column  levels  of  Cd, 
Cu,  Pb  and  Zn  have  not  increased  at  pH  5.1  in  the 
lake,  but  results  of  lab  and  enclosure  studies  sug- 
gest that  increased  concentrations  of  Cd  and  Zn 
will  occur  when  the  lake  is  acidified  to  pH  4.6. 
Sediment  cores  and  surface  sediments  from  both 
basins  of  the  lake  have  been  collected  and  analyzed 
for  Al,  Fe,  Mn,  Cd,  Cu,  Hg,  Ni,  Pb  and  Zn. 
Similar  concentrations  of  most  metals  were  found 
in  surface  sediments  from  both  basins  of  the  lake. 
Near-surface  sediments  were  enriched  in  Hg  and 
Pb  relative  to  deeper  sediment  layers;  the  enrich- 
ment is  presumed  to  be  caused  by  increased  atmos- 
pheric inputs  during  the  past  century,  not  diagene- 
tic  activity.  No  consistent  differences  in  the  Hg 
content  of  zooplankton,  periphyton  and  benthic 
invertebrates  were  found  at  pH  5.6  and  5.1  in  the 
acidified  basin  compared  with  the  pH  6.1  reference 
basin.  (Author's  abstract) 
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HUMAN  HEALTH  EFFECTS  OF  METALS  IN 
DRINKING  WATER:  RELATIONSHIP  TO 
CULTURAL  ACIDIFICATION. 

Umea  Univ.  (Sweden).  Dept.  of  Environmental 

Medicine. 
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CONTROL  OF  CADMIUM  LEVELS  IN  HOLO- 
PEDIUM  GIBBERUM  (CRUSTACEA,  CLADO- 
CERA)  IN  CANADIAN  SHIELD  LAKES. 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
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Environmental      Toxicology      and      Chemistry 
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Descriptors:  'Acid  rain  effects,  'Acidic  lakes, 
'Bioaccumulation,  'Cadmium,  'Waterfleas,  Acidi- 
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Cadmium  concentrations  (Cd-h)  of  Holopedium 
gibberum  (Crustacea,  Cladocera)  collected  from  26 
Canadian  Shield  lakes  with  positive  alkalinity 
ranged  from  0.9  to  31  micrograms/g.  Levels  were 
positively  correlated  with  aqueous  Cd  concentra- 
tions (Cd-aq)  and  negatively  correlated  with  clutch 
size.  Animals  collected  from  acidified  lakes  did  not 
have  elevated  Cd-h  concentrations  despite  elevated 
Cd-aq  levels.  In  three  intensive  study  lakes,  the 
presence  of  eggs  lowered  Cd-h  concentrations  and 
Cd-h  levels  frequently  increased  with  increases  in 
body  size.  In  two  of  these  lakes,  many  H.  gibberum 
occupied  waters  rich  in  particulate  iron  just  above 
the  anoxic  interface.  Cd-h  levels  fell  when  animals 
were  experimentally  confined  to  this  layer,  pre- 
sumably because  much  of  the  Cd-aq  was  adsorbed 
by  the  particulate  iron  and  was  unavailable  for 
uptake.  It  was  suggested  that  the  behavior  of  ani- 
mals, specifically  their  movement  to  light-scatter- 
ing layers  just  above  the  anoxic  interface,  influ- 
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ences  the  accumulation  of  Cd  by  H.  gibberura  in 
Canadian  Shield  lakes.  (Author's  abstract) 
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National  Fisheries  Contaminant  Research  Center, 
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Descriptors:  "Acidic  lakes,  'Bioavailability,  'Mer- 
cury, 'Path  of  pollutants,  Acidification,  Air  pollu- 
tion, Bioaccumulation,  Lake  sediments,  Perch. 

The  partitioning  of  mercury  (Hg)  among  air, 
water,  sediments  and  fish  at  Little  Rock  Lake,  a 
clear  water  seepage  lake  in  north-central  Wiscon- 
sin was  studied.  The  lake  was  divided  by  a  sea 
curtain  into  two  basins,  one  acidified  with  sulfuric 
acid  to  pH  5.6  for  two  years,  and  the  other  an 
untreated  reference  site  (mean  pH  6.1),  to  docu- 
ment the  effects  of  acidification.  Trace  metal-free 
protocols  were  used  to  measure  Hg  at  the  picomo- 
lar  level  in  air  and  water.  Total  gaseous  Hg  in  air 
samples  averaged  2.0  nanograms/cu  m.  Total  Hg 
in  unfiltered  water  samples  collected  in  1986  after 
the  fall  overturn  averaged  about  1  nanogram/L  in 
the  acidified  and  reference  basins.  Mercury  in  sur- 
ficial  sediments  was  strongly  correlated  with  vola- 
tile matter  content  and  ranged  from  10  to  about 
170  nanograms/g  (dry  weight)  in  both  basins. 
Total  Hg  concentrations  in  whole,  calendar  age-1 
yellow  perch  (Perca  flavescens),  sampled  after  one 
year  of  residence  in  the  lake,  averaged  1 14  nano- 
grams/g (fresh  weight)  in  the  reference  basin  and 
135  nanograms/g  in  the  acidified  basin,  a  highly 
significant  (p  <  0.01)  difference.  The  mean  whole- 
body  burden  (quantity)  of  Hg  in  age-1  perch  did 
not  differ  between  basins  after  the  first  year,  but 
was  significantly  greater  in  the  treatment  basin 
than  in  the  reference  basin  after  the  second  year  of 
acidification.  Differences  between  the  two  basins 
in  the  bioaccumulation  of  Hg  were  attributed  to 
internal  (within-lake)  processes  that  influence  the 
bioavailability  of  the  metal.  An  initial  Hg  budget 
for  the  treatment  basin  of  Little  Rock  Lake 
showed  that  atmospheric  deposition  and  sedimen- 
tary remobilization  of  Hg  are  potentially  important 
processes  influencing  its  biogeochemical  cycling 
and  uptake  by  fish.  (Author's  abstract) 
W90- 11922 
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Descriptors:  *Acid  rain  effects,  'Acidic  lakes, 
•Bioaccumulation,  'Fish,  'Hydrogen  ion  concen- 
tration, 'Mercury,  'Methylmercury,  'Path  of  pol- 
lutants, Aluminum,  Bass,  Calcium,  Color,  Conduc- 
tivity, Lake  morphology,  Limnology,  Michigan, 
Organic  carbon,  Perch,  Phosphorus,  Pike,  Sucker, 
Sulfates,  Tissue  analysis,  Turbidity,  Wisconsin. 

Fish  were  sampled  from  35  drainage  and  seepage 
lakes  in  the  upper  Michigan  peninsula  and  Wiscon- 
sin in  conjunction  with  Phase  II  of  the  U.S.  Envi- 
ronmental Protection  Agency's  Eastern  Lake 
Survey,  to  explore  the  relationship  between  phys- 
icochemical  characteristics  of  lakes  and  mercury 
concentrations  in  fish  tissue.  The  lakes  were  select- 
ed using  a  stratified  random  design  weighted  for 
low  pH  to  assess  acidification  effects  on  mercury 
bioaccumulation.  Muscle  tissue  from  yellow  perch 
(Perca  flavescens),  northern  pike  (Esox  lucius), 
white  sucker  (Catostomus  commersoni)  and  large- 
mouth  bass  (Micropterus  salmoides)  was  analyzed 
for  total  and  methylmercury.  Differences  in  mer- 
cury concentrations  were  found  between  species, 
and  methylmercury  accounted  for  99%  of  total 


mercury.  Relationships  were  examined  between 
tissue  concentrations  of  mercury  in  yellow  perch 
and  lake  physicochemical  variables  including  pH, 
acid  neutralizing  capacity  (ANC),  calcium,  con- 
ductivity, aluminum,  total  phosphorus,  dissolved 
organic  carbon,  color,  sulfate,  lake  area,  lake 
depth,  watershed  area,  Secchi  depth  and  elevation. 
Mercury  concentrations  were  negatively  correlat- 
ed with  pH  and  ANC  for  both  seepage  and  drain- 
age lakes,  but  correlations  with  other  water  quality 
characteristics  varied  with  lake  type.  Dissolved 
organic  carbon  had  a  positive  correlation  with  age, 
weight  and  length  in  yellow  perch.  (Author's  ab- 
stract) 
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MERCURY  ACCUMULATION  IN  YELLOW 
PERCH  IN  WISCONSIN  SEEPAGE  LAKES:  RE- 
LATION TO  LAKE  CHARACTERISTICS. 
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The  relations  between  lacustrine  characteristics 
and  the  total  mercury  (Hg)  content  of  calendar 
age-2  yellow  perch  (Perca  flavescens)  in  10  seep- 
age lakes  in  north-central  Wisconsin  was  studied. 
Mean  concentrations  and  burdens  (masses)  of  Hg 
in  whole  perch  varied  widely  among  lakes,  were 
negatively  correlated  with  lake  pH  and  were  posi- 
tively correlated  with  total  Hg  concentration  in 
surficial  profundal  sediment.  Approximately  80  to 
90%  of  the  variation  in  Hg  concentration  and 
burden  in  whole  perch  was  explained  with  multiple 
regressions  containing  two  independent  variables: 
either  lake  pH  or  alkalinity,  and  Hg  concentration 
in  surficial  sediment.  Variation  among  lakes  in  the 
Hg  concentration  in  yellow  perch  was  unrelated  to 
their  relative  rates  of  growth.  The  mean  concen- 
tration of  Hg  in  axial  muscle  tissue  of  age-5  wal- 
leyes (Stizostedion  vitreum  vitreum)  from  five  of 
the  study  lakes  was  highly  correlated  with  the 
mean  concentration  in  whole  age-2  perch  in  the 
same  lakes.  It  was  hypothesized  that  the  high  Hg 
concentrations  often  seen  in  piscivorous  fish  in 
low-alkalinity  lakes  (relative  to  high-alkalinity 
lakes)  is  at  least  partly  due  to  a  greater  dietary 
intake  of  Hg  in  such  waters.  The  analysis  of  small 
yellow  perch,  the  preferred  prey  of  adult  walleyes 
and  an  important  forage  species  for  many  predato- 
ry fishes  in  the  north-central  United  States,  may  be 
an  effective  approach  to  assessing  Hg  bioavailabi- 
lity in  the  region's  lakes.  (Author's  abstract) 
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METAL  CONTAMINATION  IN  LIVER  AND 
MUSCLE  OF  NORTHERN  PIKE  (ESOX 
LUCIUS)  AND  WHITE  SUCKER  (CATOSTO- 
MUS COMMERSONI)  AND  IN  SEDIMENTS 
FROM  LAKES  NEAR  THE  SMELTER  AT  FLIN 
FLON,  MANITOBA. 

Department  of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
S.  E.  Harrison,  and  J.  F.  Klaverkamp. 
Environmental       Toxicology       and       Chemistry 
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Northern  pike  (Esox  lucius  Linnaeus),  white 
sucker  (Catostomus  commersoni  Lacepede)  and 
sediment  cores  were  obtained  from  13  lakes  locat- 
ed 4.5  to  84  kilometers  from  the  base  metal  smelter 
at  Flin  Flon,  Manitoba,  Canada.  Zn,  Cu,  Cd,  Hg, 
Se,  Pb  and  As  concentrations  were  determined  in 
liver  and  muscle  of  fish.  Depth  profiles  of  Zn,  Cu, 
Cd,  Hg  and  Se  concentrations  were  determined  in 
sediment    cores.    The    area    receiving    significant 


metal  deposition  from  the  smelter  is  smaller  tha 
previously  estimated.  Increases  in  metal  concentn 
tions  in  depth  profiles  of  sediment  cores  appear  t 
coincide  with  the  onset  of  smelting  operations  ■< 
Flin  Flon.  Metal  concentrations  in  fish  from  tw 
lakes  near  the  smelter  dropped  between  1976  an 
1982,  after  a  tall  stack  (250  m)  was  installed  on  th 
smelter.  Metal  concentrations  in  muscle  were  poc 
indicators  of  metal  concentrations  in  sediment; 
Concentrations  of  Cd  and  Se  in  liver  of  norther 
pike,  and  concentrations  of  Zn,  Cu,  Cd  and  Se  i 
liver  of  white  sucker  were  greatest  in  the  mo! 
contaminated  lakes.  Concentrations  of  Hg  in  fis 
declined  with  increased  proximity  to  the  smelt© 
Limnological  variables  seemed  to  have  little  infli 
ence  on  metal  concentrations  in  fish.  (Author 
abstract) 
W90-11925 


TOXICITY  OF  TRACE  METALS  TO  ACARTL 
TONSA  IN  THE  ELLZABETH  RIVER  AN] 
SOUTHERN  CHESAPEAKE  BAY. 

National  Marine  Fisheries  Service,  Beaufort,  NC 
Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 11932 


SURVIVAL  OF  LEGIONELLA  PNEUMC 
PHILA  WITHIN  CYSTS  OF  ACANTHAMOEB, 
POLYPHAGA  FOLLOWING  CHLORINE  EX 
POSURE. 

Public  Health  Lab.  Service,  Bath  (England). 
S.  Kilvington,  and  J.  Price. 
Journal  of  Applied  Bacteriology  JABAA4,  Vo 
68,  No.  5,  p  519-525,  May  1990.  4  fig,  1  tab,  27  re: 

Descriptors:  *Acanthamoeba,  *Amebas,  *Disinfec 
tion,  *Epizootiology,  *Legionella,  'Public  healtl 
Epidemiology,  Human  diseases,  Microorganism: 
Survival. 

Legionella  pneumophila  causes  Legionnaires'  dis 
ease  in  man.  The  organism  is  widely  distributed  i 
nature  and  has  been  isolated  from  a  variety  c 
natural  and  man-made  aquatic  sites.  The  associs 
tion  between  Legionella  pneumophila  and  the  fres 
living  amoeba  Acanthamoeba  polyphaga  was  stuc 
ied.  Laboratory  observations  on  the  biology  of  I 
pneumophila  and  its  association  with  free-livin 
amoebae  suggest  that  amoebae  may  play  a  support 
ive  role.  Free-living  amoebae  and  L.  pneumophil 
are  commonly  found  in  soil  and  aquatic  environ 
ments.  Intracellular  growth  of  L.  pneumophil 
within  amoebic  trophozoite  was  confirmed  by  ki 
netic  growth  experiments,  light  and  electron  mi 
croscopy.  Cysts  produced  from  infected  trophc 
zoites  were  found  to  protect  the  legionellas  from  z 
least  50  mg/L  free  chlorine.  The  ability  of  L 
pneumophila  to  survive  within  the  cysts  of  A 
polyphaga  is  suggested  as  a  possible  mechanism  b; 
which  the  organism  evades  disinfection  ani 
spreads  to  colonize  new  environments.  (Mertz 
PTT) 
W90- 11941 


NATURAL  BATHING  BEACHES:  SANITAR1 
SURVEY  ADDRESSES  PUBLIC  HEALTH  CON 
CERNS. 

Hanover  Township  Health  Dept.,  Whippany,  NJ 
For  primary  bibliographic  entry  see  Field  5G 
W90- 11948 


NA/CL   RATIO    IN    RAINWATER    AND   THI 
SEASALT  CHLORIDE  CYCLE. 

Heinrich-Hertz-Inst.  fuer  Atmosphaeren-forschun) 
und  Geomagnetismus,  Berlin  (German  D.R.). 
For  primary  bibliographic  entry  see  Field  2K. 
W90- 11966 


MEASUREMENTS  OF  CLOUD  WATER  DEPO 
SITION  ON  VEGETATION  USING  A  LYSIME 
TER  AND  A  FLUX  GRADIENT  TECHNIQUE 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot 

land). 

For  primary  bibliographic  entry  see  Field  2B. 

W90- 11968 
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IULFUR  DEPOSITION  ONTO  EUROPEAN 
ORESTS:  THROUGHFALL  DATA  AND 
.lODEL  ESTIMATES. 

Jtrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
'hysical  Geography. 

V.  Ivens,  P.  Kauppi,  J.  Alcamo,  and  M.  Posch. 
tellus  TELLAL,  Vol.  42B,  No.  3,  p  294-303,  July 
990.  4  fig,  1  tab,  46  ref. 

)escriptors:  *Acid  rain,  *Air  pollution,  'Deposi- 
ion,  •Fluctuations,  *Forests,  *Path  of  pollutants, 
Sulfur,  *Throughfall,  *Water  pollution  sources, 
deciduous  trees,  Model  studies. 

deasurements  of  throughfall  fluxes  were  analyzes 
n  European  forests.  These  fluxes  were  compared 
o  deposition  to  bulk  collectors  located  in  nearby 
ipen  land,  to  get  an  idea  of  the  filtering  efficiency 
if  forests.  In  addition,  fluxes  were  compared  with 
leposition  estimates  from  a  long-range  transport 
nodel  of  air  pollutants,  linked  to  an  emission  gen- 
ration  model.  According  to  reported  measure- 
nents  from  52  European  conifer  stands,  it  was 
ound  that  sulfur  flux  was  3.8  +A2.3  times  greater 
into  the  forest  floor  than  onto  precipitation  collec- 
ors.  In  a  similar  data  set  of  13  deciduous  stands 
his  ratio  was  2.3  +/-0.9.  The  ratio  of  throughfall 
lux  to  model  estimate  was  1.8  +/-0.9  in  conifer- 
ius  stands  and  0.9  +/-0.3  in  deciduous  stands.  For 
ites  that  are  located  in  moderately  to  highly  sulfur 
diluted  areas,  it  is  assumed  that  throughfall  fluxes 
rjve  a  good  estimation  of  the  atmospheric  sulfur 
leposition.  It  was  concluded  that  (1)  sulfur  deposi- 
ion  to  forests  is  1.5  to  6  times  higher  than  deposi- 
ion  to  smooth  receptor  surfaces  due  to  an  efficient 
iltering  by  the  forest  canopy,  (2)  average  annual 
ulfur  deposition  at  a  given  location  is  50  to  100% 
jreater  on  conifers  than  on  deciduous  trees,  (3)  the 
ixisting  European  scale  model  that  links  sulfur 
leposition  to  the  pollution  generation  processes  is 
luite  accurate  as  far  as  deciduous  forests  are  con- 
«rned,  and  (4)  the  model  underestimates  deposi- 
ion  to  coniferous  forests.  (Author's  abstract) 
V90- 11969 


SIMULATION  OF  RUNOFF  AND  NITRATE 
[■RANSPORT  FROM  MIXED  BASINS  IN 
SWEDEN. 

iveriges  Meteorologiska  och  Hydrologiska  Inst., 

"Jorrkoeping. 

A.  Brandt. 

Nordic  Hydrology  NOHYBB,  Vol.  21,  No.  1,  p 

13-34,  1990.  9  fig,  3  tab,  25  ref. 

Descriptors:  *Computer  models,  'Lakes,  'Leadi- 
ng, 'Nitrates,  'Nonpoint  pollution  sources,  'Path 
)f  pollutants,  'Runoff,  'Streamflow,  'Water  pollu- 
ion  sources,  Computer  programs,  Farm  manage- 
nent,  Fate  of  pollutants,  Forest  management,  Land 
ise,  Sweden. 

k  conceptual  model  for  simultaneous  computation 
)f  runoff  and  inorganic  nitrogen  leaching  shows 
hat  a  model  can  be  used  to  transfer  information 
'rom  small  homogeneous  research  basins  to  larger 
jasins  of  mixed  land  use.  The  model  is  semi-empiri- 
»1  with  coefficients  that  are  calibrated  against 
ibserved  data.  It  has  been  developed  and  tested  for 
nixed  basins  consisting  of  forest,  arable  land,  and 
akes.  In  two  of  the  basins,  lakes  have  a  dominating 
role  in  the  dynamics  of  nitrate  transport.  A  river 
system  with  significant  lakes  can  therefore  be  mod- 
eled by  simple  standard  loss  functions  for  specified 
ireas  instead  of  by  a  more  complete  model  for 
nitrate  turnover.  A  simple  exponential  decay  func- 
tion seems  to  be  appropriate  for  the  simulations  of 
nitrate  reduction  due  to  physical  and  biological 
processes  in  the  lake  itself.  (Korn-PTT) 
W90-11983 


RECHARGE  ESTIMATES  FOR  THE  HAN- 
FORD  SITE  200  AREAS  PLATEAU. 

R.  C.  Routson,  and  V.  G.  Johnson. 

Northwest  Science  NOSCAX,  Vol.  64,  No.  3,  p 

150-158,  May  1990.  6  fig,  24  ref. 

Descriptors:  'Cesium,  'Cesium  radioisotopes,  *Ly- 
simeters,  'Path  of  pollutants,  'Radioactive  waste 
disposal,  'Recharge,  'Underground  waste  dispos- 
al, 'Vadose  zone,  Hanford  Site,  Hazardous  waste 
disposal. 


The  magnitude  of  recharge  from  natural  precipita- 
tion was  assessed  on  the  Hanford  Site  200  Areas 
Plateau.  Two  sources  of  data  were  used  in  the 
evaluation:  (1)  moisture  accumulation  in  an  18-m- 
deep  200  East  Area,  closed-bottom  lysimeter  for  13 
years,  and  (2)  distribution  of  Cesium- 137  in  a  solid- 
waste  burial  ground  in  which  contaminated  soil 
had  been  buried  for  10  years.  A  borehole  was  core 
drilled  in  1985  to  the  bottom  of  the  200  East  Area 
closed-bottom  lysimeter  and  the  moisture  content 
was  determined  gravimetrically.  The  1985  mois- 
ture content  of  the  lysimeter  was  compared  with 
its  initial  moisture  content  to  estimate  the  recharge. 
There  was  no  apparent  net  loss  of  moisture  during 
the  1 3-year  experiment.  There  has  been  no  detecta- 
ble moisture  accumulation  in  the  bottom  of  the 
lysimeter  since  1972.  Thus,  the  recharge  rate  was 
approximately  zero  over  the  13-year  period. 
Cesium- 137  contaminated  soil,  resulting  from  a 
multimolar,  NH4(  +  )  waste  spill,  was  placed  in  a 
200  West  Area  solid- waste  burial  ground  in  1970. 
After  ten  years  the  distribution  of  Cesium-137  was 
determined  from  core-drilled  samples.  No  Cesium- 
137  above  background  was  detected  beneath  the 
trench  bottom.  Thus,  there  was  no  indication  of 
measurable  downward  movement.  However, 
Cesium-137  was  detected  above  the  trench,  most 
likely  resulting  from  evapotranspiration.  Based  on 
the  above  observations,  there  appears  to  be  very 
little  potential  for  downward  movement  of  mixed 
waste  contaminants  in  the  upper  vadose  zone  be- 
neath much  of  the  200  Areas  Plateau  under  natural 
or  minimally  disturbed  conditions.  (Author's  ab- 
stract) 
W90-11989 


BEHAVIOR  OF  NTA  AND  EDTA  IN  BIOLOGI- 
CAL WASTEWATER  TREATMENT. 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

A.  C.  Alder,  H.  Siegrist,  W.  Gujer,  and  W.  Giger. 
Water  Research  WATRAG,  Vol.  24,  No.  6,  p  733- 
742,  June  1990.  10  fig,  3  tab,  36  ref. 

Descriptors:  'Adsorption,  'Biological  wastewater 
treatment,  'Chelating  agents,  'Detergents,  'Math- 
ematical models,  'Model  studies,  'Wastewater 
treatment,  Copper,  Diurnal  variation,  Ethylenedia- 
minetetraacetic  acid,  Heavy  metals,  Lead,  Nitrilo- 
triacetic  acid,  Zinc. 

The  behavior  and  diurnal  load  variations  of  nitrilo- 
triacetate  (NTA)  and  ethylenediaminetetraacetate 
(EDTA)  were  investigated  in  winter  and  in 
summer  in  the  sewage  treatment  plant  Zurich- 
Glatt.  The  results  are  discussed  using  the  activated 
sludge  model  of  the  International  Association  on 
Water  Pollution  Research  and  Control  (IAWPRC) 
task  group  extended  by  the  degradation  kinetics  of 
NTA  and  by  its  adsorption  behavior  onto  activated 
sludge.  The  plant  had  a  sludge  age  of  3.6  days  in 
winter  and  4.8  days  in  summer  and  was  in  winter 
only  partly  nitrifying.  The  average  daily  load  of 
NTA  and  EDTA  in  the  primary  effluent,  during 
the  two  investigated  periods  were  13  kg  NTA/d 
and  1.3  kg  EDTA/d,  respectively.  The  influent 
concentration  varied  form  300  to  1500  micrograms 
NTA/L  and  from  30  to  150  micrograms  EDTA/ 
L.  In  both  seasons  NTA  was  biologically  degraded 
up  to  97%,  while  no  elimination  was  observed  for 
EDTA.  During  the  measurements  in  the  winter 
period,  an  additional  17  kg  of  NTA  (120%  of  a 
daily  load)  were  added  to  the  effluent  of  the  pri- 
mary clarifier.  During  4-5  hours  the  biological 
NTA  degradation  was  saturated  and  four  times 
more  than  the  daily  average  of  NTA  was  degrad- 
ed. Due  to  the  increased  NTA  concentration  (up 
to  2000  micrograms/L  in  the  effluent  of  the  sec- 
ondary clarifier)  zinc  and  lead  were  remobilized 
from  the  activated  sludge,  and  their  effluent  con- 
centration in  the  secondary  clarifier  increased  by 
200  and  50%,  respectively.  The  concentration  of 
copper  did  not  increase  during  the  NTA  shock 
loading.  (Author's  abstract) 
W90- 11997 


PSEUDOMONAS  FLUORESCENS  SURVIVAL 
AND  PLASMID  RP4  TRANSFER  IN  AGRICUL- 
TURAL WATER. 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 


Biology. 

J.  T.  Trevors,  J.  D.  van  Elsas,  M.  E.  Starodub,  and 

L.  S.  van  Overbeek. 

Water  Research  WATRAG,  Vol.  24,  No.  6,  p  751- 

755,  June  1990.  1  fig,  3  tab,  24  ref. 

Descriptors:  'Agricultural  water,  'Bacterial  analy- 
sis, 'Biotechnology,  'Microbiological  studies, 
•Microorganisms,  'Plasmids,  'Pseudomonas, 
'Water  pollution  sources,  Microbial  degradation, 
Soil  organisms. 

An  understanding  of  bacterial  movement,  survival 
and  genetic  interactions  between  microorganisms 
in  soil  and  aquatic  environments  is  an  essential  area 
of  microbiology.  As  increasing  importance  is  being 
placed  on  the  use  of  microorganisms  and/or  micro- 
bial products  in  environmental  biotechnology,  it  is 
necessary  to  develop  procedures,  and  study  natural 
environments  where  gene  transfer  may  occur.  The 
transfer  of  plasmid  RP4  via  conjugation  between 
introduced  Pseudomonas  fluorescens  donor  and 
recipient  cells  was  studied  in  agricultural  surface 
water  samples  at  22  C  over  a  10  day  period. 
Transconjugants  were  recovered  when  the  water 
was  sampled  after  3  and  10  days  incubation,  from 
non-sterile  (unfiltered)  surface  water  that  was 
amended  with  dilute  tryptone-yeast  extract  (TY) 
broth  and  0.1%  (v/v)  bentonite  clay  slurry.  RP4 
plasmid  transfer  was  not  observed  in  unamended 
filtered  water  samples  inoculated  with  donor  and 
recipient  cells.  However,  viable  donor  and  recipi- 
ent cells  were  usually  present  in  reduced  numbers 
in  most  water  samples  after  10  days.  The  results  of 
this  study  are  interesting  in  view  of  the  fact  that 
agricultural  soils  may  be  fertilized  with  animal 
wastes  and  sewage  that  can  contain  a  high  density 
of  bacterial  cells  that  may  act  as  donors  of  plasmids 
and  recipients  in  bacterial  conjugation.  (Korn- 
PTT) 
W90- 11999 
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MEDIATORS  OF  MICROBIOLOGIC  ORIGIN 
AND  EUTROPHICATION  PHENOMENA. 

Centre  d'Etudes  et  de  Recherches  de  Biologie  et 

d'Oceanographie  Medicale,  Nice  (France). 

M.  Aubert. 

Chemosphere  CMSHAF,  Vol.  20,  No.  1/2,  p  197- 

206,  1990.  4  fig,  4  tab,  21  ref. 

Descriptors:  'Algal  blooms,  'Dystrophy,  *Eu- 
trophication,  'Nutrients,  'Path  of  pollutants,  'Red 
tide,  'Water  pollution  effects,  Carbon,  Detergents, 
Diatoms,  Dinoflagellates,  Heavy  metals,  Hydro- 
carbons, Nitrogen,  Pesticides,  Phosphorus,  Pri- 
mary productivity,  Temperature  effects. 

Marine  eutrophication  may  evolve  towards  dystro- 
phication  phenomena  with  the  appearance  of  red 
tides  that  are  toxic  for  marine  biota  and  their 
consumers,  and  humans  who  use  them  as  food.  An 
excess  of  phosphorus,  nitrogen  and  carbon  is  not 
synonymous  with  eutrophication.  Other  factors, 
such  as  water  temperature  are  also  implicated  in 
the  cause  of  eutrophication  but  these  are  not  suffi- 
cient to  explain  the  phenomena.  Some  chemical 
mediators  such  as  thiamin,  and  B12  vitamins  stimu- 
late primary  productivity  at  sea.  These  stimulants 
are  of  bacterial  origin  and  may  result  from  the 
disposal  of  sewage  at  sea.  Some  mediators  are 
inhibitory  of  primary  productivity.  Their  origin  is 
planktonic  and  they  are  secreted  by  diatoms  and 
dinoflagellates.  The  actions  of  both  stimulatory 
and  inhibitory  mediators  are  affected  by  various 
pollutants  such  as  pesticides,  detergents,  hydrocar- 
bons or  heavy  metals.  The  interactions  of  all  of 
these  contributing  factors  allows  a  more  realistic 
explanation  of  the  phenomena  causing  dystrophy 
and  red  tides.  (Geiger-PTT) 
W90- 10550 


STUDIES  ON  ANTIBACTERIAL  ACTIVITY  OF 
WASTE  WATERS  FROM  OLIVE  OIL  MILLS 
(ALPECHIN):  INHIBITORY  ACTIVITY  OF 
PHENOLIC  AND  FATTY  ACIDS. 

Granada  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-10552 
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INTERACTIONS  OF  WATER  CONTAMI- 
NANTS: I.  PLASMA  ENZYME  ACTIVITY  AND 
RESPONSE  SURFACE  METHODOLOGY  FOL- 
LOWING GAVAGE  ADMINISTRATION  OF 
CCL4  AND  CHCL3  OR  TCE  SINGLY  AND  IN 
COMBINATION  IN  THE  RAT. 
Medical  Coll.  of  Virginia,  Richmond.  Dept.  of 
Pharmacology. 

J.  F.  Borzelleca,  T.  M.  O'Hara,  C.  Gennings,  R.  H. 
Granger,  and  M.  A.  Sheppard. 
Fundamental  and  Applied  Toxicology  FAATDF, 
Vol.  14,  No.  3,  p  477-490,  April  1990.  7  fig,  1  tab, 
32  ref.  EPA  Cooperative  Agreement  CR-8 12558. 

Descriptors:  'Carbon  tetrachloride,  'Chlorinated 
hydrocarbons,  'Chloroform,  'Rats,  'Toxicity, 
'Trichloroethylene,  'Water  pollution  effects, 
Animal  physiology,  Bioassay,  Drinking  water,  En- 
zymes, Liver,  Organic  compounds,  Organic  sol- 
vents, Synergistic  effects. 

The  joint  hepatotoxicity  of  carbon  tetrachloride 
(CC14)  and  chloroform  (CHC13)  or  trichloroethy- 
lene (TCE),  three  potential  contaminants  of  drink- 
ing water,  in  male  CD  rats  was  investigated.  Rats 
with  chronic  indwelling  arterial  cannulas  were  ad- 
ministered a  single  oral  dose  of  CC14  and  CHC13 
or  CC14  and  TCE  in  5%  Emulphor  at  doses  of  0  to 
700  mg/kg.  Hepatotoxicity  was  evaluated  by  meas- 
uring the  activity  of  AST,  ALT,  and  SDH  in 
plasma  at  0,  3,  6,  12,  24,  36,  48,  and  72  hr  postga- 
vage.  Response  data  were  analyzed  for  interaction 
using  response  surface  methodology.  CC14  alone 
displayed  dose-dependent  toxicity.  TCE  demon- 
strated little  evidence  of  hepatotoxicity.  In  combi- 
nation, both  CC14/CHC13  and  CC14/TCE  dis- 
played a  synergistic  (supraadditive)  response  for 
peak  plasma  enzyme  activity.  (Author's  abstract) 
W90-10554 


ABSORPTION  AND  RETENTION  OF  ALUMI- 
NUM FROM  DRINKING  WATER:  1.  EFFECT 
OF  CITRIC  AND  ASCORBIC  ACIDS  ON  ALU- 
MINUM TISSUE  LEVELS  IN  RABBITS. 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-10555 


FIXATION  OF  DISSOLVED  SILICATE  AND 
SEDIMENTATION  OF  BIOGENIC  SILICATE 
IN  THE  LOWER  RIVER  RHINE  DURING 
DIATOM  BLOOMS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
W.  Admiraal,  P.  Breugem,  D.  M.  L.  H.  A.  Jacobs, 
and  E.  D.  De  Ruyter  Van  Steveninck. 
Biogeochemistry  BIOGEP,  Vol.  9,  No.  2,  p  175- 
185,  March  1990.  5  fig,  28  ref. 

Descriptors:  'Diatoms,  'Eutrophication,  'Path  of 
pollutants,  'Rhine  River,  'Sedimentation,  'Sili- 
cates, Chlorophyll  a,  Dissolved  solids,  Nutrients, 
Particulate  matter,  Phytoplankton,  Seasonal  varia- 
tion. 

Concentrations  of  dissolved  silicate  and  particulate 
biogenic  silicate  were  measured  in  three  branches 
of  the  lower  river  Rhine  in  The  Netherlands  in 
order  to  analyze  the  role  of  this  element  in  the 
eutrophication  of  the  river  basin.  Particulate  sili- 
cate followed  the  seasonal  development  of  the 
phytoplankton,  which  was  dominated  by  diatoms. 
The  concentration  of  dissolved  silicate  fell  during 
blooms  (<0. 1  mg/L),  but  the  amounts  of  biogenic 
silicate  measured  (approximately  1  mg/L)  were 
insufficient  to  explain  the  seasonal  decrease  in  the 
dissolved  fraction;  this  indicates  retention  of  sili- 
cate upstream.  Some  particulate  biogenic  silicate  in 
river  water  settled  in  man-made  sedimentation 
areas  in  the  Rhine  delta.  The  observations  suggest 
that  changes  in  silicate  fixation  in  the  Rhine  may 
have  contributed  to  the  incidence  of  non-diatom 
phytoplankton  blooms  in  receiving  waters.  (Au- 
thor's abstract) 
W90- 10567 


MODULATION  OF  NITROGEN  LOADING  IM- 
PACTS WITHIN  AN  ESTUARY. 
East   Carolina   Univ.,   Greenville,    NC.    Inst,    for 


Coastal  and  Marine  Resources. 

J.  N.  Boyer,  D.  W.  Stanley,  R.  R.  Christian,  and 

W.  M.  Rizzo. 

IN:  Coastal  Water  Resources.   Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.    1988.  p   165-176,  4  fig,   1   tab,  29  ref. 

NOAA     Grant     NA85AA-D-SG022     and     EPA 

Grant  R-8 12475-0 1-0. 

Descriptors:  'Coastal  waters,  'Estuaries,  'Neuse 
River,  'Nitrogen,  'Water  pollution  effects,  Am- 
monium, Cycling  nutrients,  Light  intensity, 
Oxygen,  Phytoplankton,  Seasonal  variation,  Tem- 
perature. 

The  impact  of  nitrogen  loading  on  water  quality  in 
the  Neuse  River  estuary  is  addressed.  During  the 
period  of  March  1985  through  February  1986, 
concentrations  of  ammonium  remained  relatively 
constant  throughout  the  estuary.  During  the 
winter  concentrations  of  ammonium  increased 
slightly  as  the  rate  of  loading  increased  dramatical- 
ly while  ammonium  input  and  concentration  de- 
clined. Temperature  was  the  best  indicator  of  phy- 
toplankton ammonium  uptake,  explaining  70%  of 
the  variation.  Ammonium  loading  and  light  varia- 
bility did  not  explain  any  more  variation  in  uptake 
rate  but  were  significantly  correlated  due  to  the 
combination  of  river  flow  and  light  extinction  by 
the  water  column  coupled  with  high  dark  uptake 
(35%).  Total  annual  integrated  ammonium  uptake 
for  the  estuary  was  3466  Mmol-N  (65  ktonnes  N). 
This  was  1 1 5  times  the  amount  of  new  ammonium 
input  from  the  watershed,  31  times  the  input  of 
total  reduced  oxygen,  and  18  times  the  total  nitro- 
gen input.  Medium  turnover  times  for  the  ammoni- 
um in  the  estuary  ranged  from  0.02-11  days.  It  is 
clear  that  biological  processes  exert  a  major  influ- 
ence on  nutrient  dynamics  in  the  estuary.  (See  also 
W90-10584)  (Author's  abstract) 
W90-10594 


FLUORIDE  TOXICITY  TO  SALTWATER  OR- 
GANISMS. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
G.  J.  Thorpe. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  189-199,  34  ref. 

Descriptors:  'Coastal  waters,  'Estuaries,  'Fluor- 
ides, 'Toxicity,  'Water  pollution  effects,  Crabs, 
Ecotoxicology,  Marine  animals,  Pamlico  River, 
Regulations,  Tidewater. 

Outbreaks  of  unexplained  disease  among  some  fish- 
eries in  North  Carolina  coastal  waters  have  lead  to 
speculation  concerning  the  possible  causes  of  the 
pathogenic  conditions.  Ulcerations  in  the  shells  of 
blue  crabs  in  the  Pamlico  River  estuary  have 
prompted  a  review  of  the  scientific  literature  con- 
cerning fluoride's  toxicity  to  saltwater  organisms. 
Existing  data  on  fluoride  toxicity  consist  of  acute 
data  from  7  investigations  on  19  species,  and 
chronic  data  from  10  studies  on  14  species,  many 
of  which  are  not  endemic  to  North  America.  Ac- 
ceptable acute  data  are  available  for  2  vertebrate 
and  3  invertebrate  species.  Insufficient  data  are 
available  to  develop  a  saltwater-wide  standard  at 
this  time.  A  regulatory  limit  for  fluoride  in  tidal 
saltwaters  may  be  established  within  the  national 
Pollutant  Discharge  Elimination  System  (NDPES) 
permitting  authority.  Acute  and  chronic  toxicity  of 
fluoride  in  salt  water  is  addressed  relative  to  the 
establishment  of  regulatory  limits  for  fluoride  in 
North  Carolina,  as  well  as  other  biological  effects 
of  fluoride  in  salt  water  organisms.  Data  to  date 
indicate  that  a  concentration  of  5.0  ppm  fluoride  in 
tidal  salt  waters  be  used  for  the  establishment  of 
monitoring  requirements  and  discharge  limitations. 
(See  also  W90- 10584)  (Lantz-PTT) 
W90- 10596 


USING  GEOGRAPHIC  INFORMATION  SYS- 
TEMS TO  PREDICT  THE  TROPHIC  STATE  OF 
LAKES. 

Massachusetts  Univ.,  Amherst. 


For  primary  bibliographic  entry  see  Field  7C. 
W90-10615 


IMPACT    OF   SEPTIC   TANK    SYSTEMS    O 
COASTAL  WATER  RESOURCES. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Civ 

Engineering. 

For   primary   bibliographic   entry   see   Field    51 

W90-10625 


OCCURRENCE     OF     A     DINOFLAGELLAT 

BLOOM  ASSOCIATED  WITH  AN  INFLUX  O 

LOW    SALINITY    WATER    AT    GALVESTOT 

TEXAS,    AND    COINCIDENT    MORTALITIE 

OF  DEMERSAL  FISH  AND  BENTHIC  INVEI 

TEBRATES. 

Galveston  Marine  Lab.,  TX. 

For  primary  bibliographic  entry  see  Field  2L. 

W90- 10681 


LONG-TERM  POPULATION  DYNAMICS  O 
BREEDING  BIRD  SPECIES  IN  THE  GERMA 
WADDEN  SEA  AREA. 

Norddeutsche  Naturschutzakademie,  Schneverdii 
gen  (Germany,  F.R.). 
G.  Vauk,  J.  Prueter,  and  E.  Hartwig. 
Helgolaender  Meeresuntersuchungen   HEMED( 
Vol.  43,  No.  3/4,  p  357-365,  1989.  3  fig,  39  re 

Descriptors:  'Bioindicators,  'North  Sea,  'Popul: 
tion  dynamics,  'Wadden  Sea,  'Water  bird 
'Water  pollution  effects,  'West  Germany,  Auk 
Ecosystems,  Eutrophication,  Gulls,  Terns. 

For  no  other  group  of  organisms  in  coastal  are: 
are  there  so  exact  and  long-term  data  available  i 
there  are  for  seabirds.  Since  the  beginning  of  tt 
twentieth  century,  documentation  of  populatic 
size,  especially  for  gulls,  terns,  and  auks,  whic 
breed  in  colonies,  is  almost  complete.  These  sp 
cies  act  as  bioindicators,  and  data  on  fluctuations  : 
their  population  size  are  useful  as  they  reflei 
changes  in  the  state  of  the  marine  ecosystem.  Tr 
population  development  of  herring  gull,  guillemc 
common  tern,  arctic  tern,  and  Sandwich  tern  froi 
the  German  North  Sea  coast  is  given.  Common  1 
all  these  species,  which  primarily  feed  on  fish,  is  i 
exponential  increase  in  numbers  in  recent  yea 
(1970-1985).  Possible  causes  for  this  developmei 
are  the  direct  and  indirect  anthropogenic-infli 
enced  changes  in  the  trophic  system  due  to  th 
increasing  eutrophication  of  coastal  waters.  If  tr 
ongoing  changes  in  seabird  populations  on  tl 
German  North  Sea  coast  are  the  result  of  an  ui 
natural  enrichment,  then  a  population  collapse  ri 
suiting  from  overloading  the  marine  ecosystei 
cannot  be  ruled  out.  Signs  of  a  collapse  in  th 
stocks  of  seabirds  resulting  from  environment 
pollution  are  present  throughout  the  North  Se; 
(Author's  abstract) 
W90- 10686 


SEABIRDS  AS  MONITOR  ORGANISMS  O 
CONTAMINANTS  ALONG  THE  GERMAl 
NORTH  SEA  COAST. 

Institut     fuer     Vogelforschung,     Wilhelmshave 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-10688 


HISTORICAL  CHANGES  IN  THE  BENTHO 
OF  THE  WADDEN  SEA  AROUND  TH 
ISLAND  OF  SYLT  IN  THE  NORTH  SEA. 

Biologische  Anstalt  Helgoland  (Germany,  F.R. 

Litoralstation. 

For  primary  bibliographic  entry  see  Field  2L. 

W90- 10689 


EUTROPHICATION  AND  MUSSEL  CULTUR) 
IN  THE  WESTERN  DUTCH  WADDEN  SEA 
IMPACT  ON  THE  BENTHIC  ECOSYSTEM;  i 
HYPOTHESIS. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texe 
H.  W.  van  der  Veer. 

Helgolaender  Meeresuntersuchungen  HEMEDC 
Vol.  43,  No.  3/4,  p  517-527,  1989.  6  fig,  1  tab,  2 
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Descriptors:  *Aquaculture,  *Benthic  environment, 
•Eutrophication,  'Mussels,  *Shellfish  farming, 
•The  Netherlands,  'Wadden  Sea,  *Water  pollution 
effects,  'Water  quality  trends,  Aquatic  animals, 
Biomass,  Competition,  Ecosystems,  History,  Inter- 
tidal  areas,  Lake  IJssel,  Monitoring,  Nutrient  con- 
centrations. 

Since  1950,  two  large-scale  changes  have  taken 
place  in  the  western  Dutch  Wadden  Sea,  namely 
the  eutrophication  of  the  area  and  the  introduction 
of  an  extensive  mussel  culture.  Although  eutroph- 
ication in  the  fresh  waters  started  already  around 
1950,  nutrient  concentrations  in  the  western 
Wadden  Sea  remained  fairly  constant  until  about 
1970,  due  to  the  retention  of  nutrients  in  Lake 
Ijssel,  the  main  source.  From  1970-1980  concentra- 
tions increased  strongly,  and  during  the  last  years 
the  situation  has  stabilized.  Mussel  culture  was 
introduced  in  1950  and  expanded  during  the  next 
decade  to  an  area  of  70  sq  km,  all  situated  in  the 
sublittoral  area.  From  1960  the  area  of  mussel 
culture  remained  about  constant  with  fluctuating 
yields  of  between  35  and  120  million  kilograms  of 
fresh  weight.  Due  to  a  lack  of  data  for  the  period 
until  1970  the  impact  of  eutrophication  and  mussel 
culture  cannot  be  assessed.  From  1970  onwards  an 
increased  biomass  and  production  of  the  macro- 
fauna  in  the  intertidal  zone  has  been  observed, 
which  is  attributed  to  eutrophication.  The  hypoth- 
esis is  postulated  that  the  introduction  of  mussel 
culture  between  1950  and  1960  has  resulted  in  an 
increased  competition  for  food  in  the  area,  leading 
to  a  decreased  stock  of  the  macrofauna  in  the 
intertidal.  Eutrophication  from  about  1970  on- 
wards has  improved  the  food  conditions  and  as  a 
result  both  the  macrofauna  in  the  intertidal  and  the 
mussel  in  the  sublittoral  area  would  have  increased 
in  biomass,  allowing  higher  maximum  yields  of  the 
mussel  culture.  Monitoring  programs  will  be  used 
to  follow  these  trends  in  the  near  future  and  to 
check  the  above  hypothesis  in  areas  where  it  is 
decided  to  introduce  or  to  intensify  mussel  culture. 
(Author's  abstract) 
W90- 10693 


INVESTIGATION  OF  PRIMARY  PRODUC- 
TION AND  EUTROPHICATION  IN  THE 
WATERS  OF  WEST  LAKE  HANGZHOU. 

National    Bureau    of    Oceanography,    Hangzhou 
(China).  Second  Inst,  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 10708 


VALIDATION  OF  CORBICULA  FLUMINEA 
GROWTH  REDUCTIONS  INDUCED  BY 
COPPER  IN  ARTIFICIAL  STREAMS  AND 
RD7ER  SYSTEMS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

S.  E.  Belanger,  J.  L.  Farris,  D.  S.  Cherry,  and  J. 
Cairns. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  5,  p  904-914,  May 
1990.  7  fig,  7  tab,  31  ref. 

Descriptors:  'Bioaccumulation,  'Bioindicators, 
♦Clams,  'Copper,  'Path  of  pollutants,  'Water  pol- 
lution effects,  Clinch  River,  Fate  of  pollutants, 
Hardness,  Heavy  metals,  Tissue  analysis,  Virginia. 

Studies  designed  to  evaluate  impacts  of  copper 
(Cu)  on  Asiatic  clams,  Corbicula  fluminea,  in  artifi- 
cial stream  and  field  environments  were  conduct- 
ed. Adult  and  juvenile  responses  (survival  and 
growth)  to  Cu,  relevance  to  Cu  bioaccumulation, 
site-specific  comparisons,  and  the  relation  to  ob- 
served densities  of  resident  clams  at  an  impacted 
site  were  assessed.  Juveniles  were  more  sensitive 
than  adults;  however,  clam  tissue  and  shell  growth 
were  significantly  impaired  (p<0.001)  for  both 
juveniles  and  adults  at  8.4-26.7  micrograms  Cu/L 
in  artificial  streams.  Tissue  levels  of  Cu  were  2.5-6 
times  greater  at  8.4-26.7  micrograms/L  exposure 
concentrations  compared  with  background  body 
burdens  in  unexposed  clams.  In  studies  conducted 
at  the  Clinch  River,  Virginia  powerplant,  clam 
growth  was  reduced  at  22.5-104.8  micrograms/L 
at  a  water  hardness  (180  mg/L)  that  was  more  than 


two  times  the  hardness  in  artificial  streams.  Clam 
population  densities  in  the  river  were  well  correlat- 
ed with  outcomes  of  field  growth  studies.  Asiatic 
clam  growth  patterns  are  a  clear  and  interpretable 
indicator  of  Cu  contamination  in  natural  and  artifi- 
cial streams  and  represent  a  viable  alternative  to 
contemporary  chronic  testing  protocols.  (Author's 
abstract) 
W90-10718 


TOXICITY  OF  CADMIUM,  COPPER,  AND 
MERCURY  TO  ISOLATED  TROUT  HEPATO- 
CYTES. 

Quebec  Univ.,  Montreal.  Dept.  de  Chemie. 
F.  Denizeau,  and  M.  Marion. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  5,  p  1038-1042,  May 
1990.  4  fig,  32  ref. 

Descriptors:  'Cadmium,  'Copper,  'Mercury, 
'Toxicity,  'Trout,  'Water  pollution  effects,  Bioac- 
cumulation, Ecotoxicology,  Fish  physiology, 
Heavy  metals,  Tissue  analysis. 

Freshly  isolated  rainbow  trout  (Oncorhynchus 
mykiss)  hepatocytes  were  put  in  culture  and  ex- 
posed to  Cd,  Hg,  and  Cu.  Toxicity  was  evaluated 
by  determining  lactate  dehydrogenase  (LDH)  re- 
lease into  the  extracellular  medium.  The  cellular 
response  to  each  individual  metal  was  assessed  and 
the  possibility  of  modulation  of  Cd  effects  by 
either  Hg  or  Cu  was  tested.  Intracellular  metal 
accumulation  was  measured  by  radioactive  label- 
ing (203 +  Hg)  or  graphite  furnace  atomic  absorp- 
tion spectrophotometry  (Cd  and  Cu).  It  was  found 
that  the  cells  were  most  sensitive  to  Cd,  while  Cu 
was  the  least  cytotoxic  metal;  Hg  exhibited  inter- 
mediate activity.  The  greater  cytotoxic  potential  of 
Cd  over  Hg  was  not  attributable  to  a  greater 
uptake  of  Cd  in  comparison  to  that  of  Hg.  In  dual- 
exposure  experiments,  Hg  had  no  significant  effect 
on  Cd  cytotoxicity,  but  increased  sensitivity  to  Cd 
appeared  when  Cu  was  present.  Metal  uptake  data 
showed  that  there  was  no  significant  change  in  the 
accumulation  of  Cd  due  to  Cu  and  vice  versa. 
Trout  hepatocytes  in  culture  represent  a  useful  tool 
for  investigating  the  cytotoxicity  of  individual 
metals  as  well  as  the  effects  of  environmental  metal 
mixtures.  (Author's  abstract) 
W90- 10721 


PHYTOPLANKTON  IN  QUEBEC  LAKES:  VAR- 
IATION WITH  LAKE  MORPHOMETRY,  AND 
WITH  NATURAL  AND  ANTHROPOGENIC 
ACIDIFICATION. 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

B.  Pinel-Alloul,  G.  Methot,  G.  Verrault,  and  Y. 
Vigneault. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  5,  p  1047-1057,  May 
1990.  2  fig,  3  tab,  74  ref. 

Descriptors:  'Acid  rain  effects,  'Acidification, 
•Lake  morphometry,  'Limnology,  'Phytoplank- 
ton,  'Quebec,  'Water  pollution  effects,  Alkalinity, 
Chlorophyta,  Cyanophyta,  Hardness,  Lakes,  Salin- 
ity, Sulfates,  Transparency,  Water  depth. 

Phytoplankton  of  54  Quebec  lakes  were  studied  to 
determine  the  effects  of  acidification,  physicoche- 
mistry,  and  lake  morphometry  on  the  community 
composition.  The  phytoplankton  groups  data 
matrix  was  submitted  to  a  flexible  linkage  cluster 
analysis.  The  resulted  six  clusters  of  lakes  are  dis- 
tributed along  the  northeast  to  southwest  geo- 
graphic axis  and  are  related  to  an  ascending  densi- 
ty gradient  in  total  phytoplankton,  chlorophytes, 
cyanophytes,  and  microflagellates.  Factor  analysis 
produced  five  derived  environmental  factors 
(hardness-alkalinity,  lake  depth  and  transparency, 
dystrophy,  lake  size,  and  salinity-sulfates  loading), 
which  explain  73%  of  the  total  variance  of  the 
abiotic  data  matrix.  Alkalinity-acidity  gradient  is 
the  most  important  factor  related  to  phytoplankton 
groups  and  species  distribution.  Most  of  the  cyano- 
phyte  taxa  and  some  chlorophytes  are  positively 
related  to  the  hardness-alkalinity  and  the  sulfates 
loading  factors.  The  abundance  of  pyrrophytes 
increases  in  alkaline  lakes  subjected  to  great  sulfate 
loadings.  Lake  morphometry  and  trophy  also  influ- 


ence the  phytoplankton  distribution.  Deep  and 
clear  lakes  in  eastern  Quebec  are  dominated  by 
chrysophycean  species.  Few  species  are  related  to 
the  dystrophy  factor.  Phytoplankton  species  distri- 
bution in  relation  to  environment  factors  associated 
to  acidification,  mineralization,  and  lake  morphom- 
etry corresponding  well  with  phytoplankton  spe- 
cies distribution  described  in  insular  Newfound- 
land and  Labrador  lakes.  (Lantz-PTT) 
W90- 10722 


WEIGHTED  MULTICOLLINEARITY  IN  LO- 
GISTIC REGRESSION:  DIAGNOSTICS  AND 
BIASED  ESTIMATION  TECHNIQUES  WITH 
AN  EXAMPLE  FROM  LAKE  ACIDIFICATION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ex- 
perimental Statistics. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 10726 


EFFECT  OF  COPPER  ON  THE  INTERACTION 
BETWEEN  THE  PREDATOR  DIDINIUM  NA- 
SUTUM  AND  ITS  PREY  PARAMECIUM  CAU- 
DATUM. 

Concordia  Univ.,  Sir  George  Williams  Campus, 
Montreal  (Quebec).  Water  Pollution  Research 
Lab. 

C.  M.  Doucet,  and  E.  J.  Maly. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  6,  p  1122-1127,  June 
1990.  2  fig,  6  tab,  25  ref.  National  Science  and 
Engineering  Research  Council  (Canada)  Grant 
A09883. 

Descriptors:  'Copper,  'Ecological  effects,  'Toxic- 
ity, 'Water  pollution  effects,  Ecosystems,  Heavy 
metals,  Protozoa,  Sublethal  effects. 

Tests  to  determine  acute  copper  toxicity  levels 
demonstrated  that  the  protozoan  predator  Didin- 
ium  nasutum  were  more  susceptible  to  copper 
stress  than  its  prey  Paramecium  caudatum.  There- 
fore it  was  predicted  that  Paramecium  and  Didin- 
ium  densities,  at  the  equilibrium  point  of  their 
interaction,  would  be  higher  at  sublethal  copper 
levels  due  to  a  decrease  in  the  predator's  efficien- 
cy. This  situation  is  likely  to  produce  a  decrease  in 
the  stability  of  the  system.  However,  isocline  anal- 
ysis did  not  support  these  predictions  based  on  the 
acute  lethality  tests.  Equilibrium  densities  of  both 
predator  and  prey  did  not  change  at  copper  levels 
between  30  and  180  micrograms/L.  Mathematical 
analysis  suggested  that  the  interaction  became  less 
stable  with  increasing  copper  concentrations. 
However,  stability  decreased  due  to  hormesis  in 
Didinium  at  sublethal  copper  levels,  and  were  not 
due  to  a  reduction  in  predator  efficiency  as  expect- 
ed. At  300  micrograms  Cu/L,  densities  of  both 
species  at  equilibrium  were  higher  and  the  stability 
of  the  system  decreased.  This  decrease  in  stability 
resulted  from  a  reduction  in  predator  efficiency,  as 
300  micrograms  Cu/L  is  not  sublethal  for  Didin- 
ium. (Author's  abstract) 
W90- 10727 


EXPERIMENTAL  PERTURBATIONS  OF 
WHOLE  LAKES  AS  TESTS  OF  HYPOTHESES 
CONCERNEMG  ECOSYSTEM  STRUCTURE 
AND  FUNCTION. 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  W.  Schindler. 

OIKOS  OIKSAA,  Vol.  57,  No.  1,  p  25-41,  Febru- 
ary 1990.  5  fig,  3  tab,  67  ref. 

Descriptors:  'Acid  rain  effects,  'Acidic  lakes, 
♦Acidification,  'Ecological  effects,  'Eutrophic 
lakes,  'Eutrophication,  'Limnology,  'Water  pollu- 
tion effects,  Fertilizers,  Hydrogen  ion  concentra- 
tion, Nitrification,  Periphyton,  Phytoplankton, 
Productivity,  Respiration,  Seasonal  variation. 

Production,  respiration,  nutrient  concentration  and 
changes  in  biological  communities  were  monitored 
for  several  years  in  two  experimentally  eutrophied 
and  two  experimentally  acidified  lakes  in  the  Ex- 
perimental Lakes  Area,  Canada.  Results  were  ex- 
amined to  detect  changes  in  ecosystem  structure 
and  function  that  might  be  sensitive  indicators  of 
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ecosystem  stress.  Phytoplankton  production  in  eu- 
trophied  lakes  was  higher  than  in  reference  lakes. 
It  decreased  quickly  to  background  values  when 
fertilization  was  terminated.  Winter  respiration 
was  unchanged,  production/respiration  (P/R) 
ratios  were  constant  under  constant  N/P  fertiliza- 
tion, but  decreased  for  three  years  after  the  N/P 
ratio  in  fertilizer  was  decreased  from  14:1  to  5:1  by 
weight.  Phytoplankton  production  was  not  affect- 
ed by  acidification  to  a  pH  of  5.0.  Winter  respira- 
tion declined  at  pH  values  of  5. 1  and  below,  caus- 
ing P/R  to  be  highest  at  the  lowest  pH  values. 
Respiration  returned  to  normal  when  the  pH  of  the 
lake  was  increased  to  5.4.  Gross  periphyton  pro- 
duction and  respiration  both  increased  with  acidifi- 
cation, but  P/R  ratios  declined  at  pH  values  below 
6.2.  Nitrification  in  both  acidified  lakes  ceased  at 
pH  values  of  5.4  to  5.7.  It  recovered  when  pH  was 
allowed  to  increase,  but  with  a  time  lag  of  one 
year.  No  other  nutrient  cycles  appeared  to  be 
disrupted.  Both  eutrophication  and  acidification 
caused  declines  in  species  diversity  among  several 
taxonomic  groups.  Among  phytoplankton,  both 
stresses  caused  an  increase  in  the  size  of  organisms 
in  summer.  Among  higher  taxa,  there  was  not  a 
consistent  tendency  for  either  small  or  large  orga- 
nisms to  be  favored.  Periphyton  metabolism  was 
the  most  sensitive  indicator  of  acidification,  fol- 
lowed by  taxonomic  changes  in  several  groups. 
Ecosystem-level  production  and  respiration  were 
the  most  resistant  properties  to  acid  stress.  The 
earliest  serious  changes  in  ecosystems  and  food 
webs  occurred  when  acidification  eliminated  acid- 
sensitive  organisms  that  were  also  the  sole  occu- 
pants of  key  ecological  niches.  Such  situations 
occur  frequently  in  northern  lakes.  (Author's  ab- 
stract) 
W90-10733 


REVIEW:  ISOLATED  FISH  HEPATOCYTES: 
MODEL  SYSTEMS  FOR  TOXICOLOGY  RE- 
SEARCH. 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

S.  M.  Baski,  and  J.  M.  Frazier. 

Aquatic  Toxicology  AQTODG,  Vol.  16,  No.  4,  p 

229-256,  May  1990.  5  tab,  148  ref. 

Descriptors:  *Bioassay,  'Genotoxicity,  ♦Mutage- 
nicity, 'Reviews,  'Toxicity,  'Toxicology,  'Water 
pollution  effects,  Animal  metabolism,  Fish  physiol- 
ogy, In  vitro  tests,  Laboratory  methods,  Liver, 
Mutagens,  Risk  assessment. 

Recent  developments  in  hepatocyte  culture  and 
bioanalytical  technology  have  opened  new  ave- 
nues of  research  with  these  systems.  Although  the 
utility  of  isolated  hepatocytes  in  toxicological  re- 
search has  been  clearly  demonstrated  in  mammali- 
an studies,  this  technique  has  been  applied  only 
recently  to  aquatic  species.  This  review  summa- 
rizes the  status  of  isolated  fish  hepatocyte  culture 
and  its  application  to  toxicological  research  in  the 
areas  of  mechanistic  toxicology,  xenobiotic  metab- 
olism and  genotoxicity  research.  Special  attention 
is  paid  to  the  methodologies  used  to  prepare  isolat- 
ed fish  hepatocytes.  Research  using  isolated  teleost 
hepatocytes  has  focused  primarily  on  normal  cellu- 
lar functions.  However,  a  few  studies  have  investi- 
gated the  toxicity,  metabolism  and  genotoxicity  of 
inorganic  and  organic  compounds.  These  studies 
are  limited  and  have  only  begun  to  demonstrate 
the  potential  of  in  vitro  techniques  in  aquatic  toxi- 
cology. Areas  for  future  research  include  determi- 
nation of  mechanism  of  action  of  xenobiotics,  the 
role  of  metabolism  in  mediating  organism  toxicity, 
and  the  toxicity  of  complex  mixtures  and  environ- 
mental samples.  At  present,  there  has  been  little 
experimental  work  conducted  to  establish  the  cor- 
relation between  results  obtained  in  vitro  and  po- 
tential whole  animal  effects  in  vivo.  Future  studies 
need  to  validate  this  extrapolation  in  aquatic  spe- 
cies, as  has  been  done  in  mammalian  systems,  in 
order  to  establish  the  role  of  this  unique  in  vitro 
methodology  in  ecotoxicological  risk  assessment. 
(Hoskin-PTT) 
W9O-10735 


INVOLVEMENT  OF  CORTISOL  AND  METAL- 
LOTHIONEIN-LIKE  PROTEINS  IN  THE 
PHYSIOLOGICAL  RESPONSES  OF  TTLAPIA 


(OREOCHROMIS  MOSSAMBICUS)  TO  SUB- 
LETHAL CADMIUM  STRESS. 

Katholieke  Univ.  Nijmegen  (Netherlands).  Dept. 

of  Animal  Physiology. 

H.  Fu,  O.  M.  Steinebach,  C.  J.  A.  van  den  Hamer, 

P.  H.  M.  Balm,  and  R.  A.  C.  Lock. 

Aquatic  Toxicology  AQTODG,  Vol.  16,  No.  4,  p 

257-269,  May  1990.  3  fig,  1  tab,  59  ref. 

Descriptors:  'Cadmium,  'Fish  physiology,  'Hor- 
mones, 'Metallothioneins,  'Sublethal  effects,  *Ti- 
lapia,  'Water  pollution  effects,  Adaptation,  Animal 
metabolism,  Gills,  Glucose,  Kidneys,  Laboratory 
methods,  Liver,  Sodium. 

Exposure  of  freshwater  tilapia  to  a  sublethal  cad- 
mium concentration  in  the  water  (10  microgram 
Cd/L)  induced  a  rapid  elevation  (within  1  hour)  of 
plasma  Cortisol  levels.  Concentrations  remained  in- 
creased for  at  least  4  days  during  which  time 
hypocalcemia,  hyponatremia  and  hyperglycemia 
were  observed;  concurrently  the  opercular  chlo- 
ride cell  density  doubled.  After  this  time,  Cortisol 
levels  gradually  decreased,  plasma  cadmium, 
sodium  and  glucose  returned  to  near  normal  levels 
while  a  concomitant  rise  in  the  metallothionein-like 
protein  content  of  gill,  kidney  and  liver  were  ob- 
served. In  tilapia,  Cortisol,  by  initiating  physiologi- 
cal responses  and  via  possible  synergism  with  other 
hormones  like  prolactin,  enables  the  fish  to  coun- 
teract the  adverse  effects  of  Cd.  This  hormonal 
response  apparently  forms  an  intrinsic  part  of  a 
general  adaptation  response  of  fish  to  sublethal  Cd 
stress.  (Author's  abstract) 
W90-10736 


IDENTIFICATION  OF  CONTAMINANT-IN- 
DUCED CELLULAR  AND  SUBCELLULAR  LE- 
SIONS IN  THE  LIVER  OF  FLOUNDER  (PLA- 
TICHTHYS  FLESUS  L.)  CAUGHT  AT  DIFFER- 
ENTLY POLLUTED  ESTUARIES. 
Biologische  Anstalt  Helgoland  (Germany,  F.R.) 
A.  Kohler. 

Aquatic  Toxicology  AQTODG,  Vol.  16,  No.  4,  p 
271-293,  May  1990.  5  fig,  2  tab,  72  ref. 

Descriptors:  'Cytology,  'Elbe  River,  'Estuaries, 
'Flounders,  'Microscopic  analysis,  'Water  pollu- 
tion effects,  'West  Germany,  Animal  metabolism, 
DDT,  Electron  microscopy,  Fish  migration,  Fish 
physiology,  Hydrocarbons,  Laboratory  methods, 
Liver,  Mercury,  Microscopy,  Polychlorinated  bi- 
phenyls,  Rivers. 

Livers  of  the  flounder  (Platichthys  flesus  L.)  re- 
covered from  the  Elbe  River  were  investigated  by 
light  microscopy  and  electron  microscopy  and  the 
results  were  related  to  the  'exposure  time'  or  life 
span  of  the  population  in  different  parts  of  the  Elbe 
estuary  and  in  a  reference  area.  Prolonged  expo- 
sure after  immigration  into  the  polluted  regions  led 
to  specific  differences  in  the  nature  and  incidence 
of  liver  lesions.  The  degree  of  severity  of  liver 
lesions  was  closely  correlated  to  the  accumulation 
of  certain  characteristic  hepatotoxic  and  carcino- 
genic pollutants  (Hg,  PCBs,  HCB,  and  DDT). 
Electron  microscopy  revealed  subcellular  lesions 
indicating  additive  and  antagonistic  effects  on  cell 
organelles.  These  results  indicate  that  specific 
pathological  cell  responses  and  patterns  of  con- 
taminants may  function  as  markers  in  migrating 
fish  populations.  Ultrastructural  studies  applied  in 
the  field  appear  to  be  a  useful  tool  for  the  identifi- 
cation and  interpretation  of  contaminant-induced 
liver  lesions.  (Author's  abstract) 
W90-10737 


EXPOSURE  OF  SCORPIONFISH  (SCOR- 
PAENA  GUTTATA)  TO  CADMIUM:  EFFECTS 
OF  ACUTE  AND  CHRONIC  EXPOSURES  ON 
THE  CYTOSOLIC  DISTRIBUTION  OF  CADMI- 
UM, COPPER  AND  ZINC. 

Southern  California  Coastal  Water  Research 
Project,  Long  Beach. 

D.  A.  Brown,  S.  M.  Bay,  and  G.  P.  Hershelman. 
Aquatic  Toxicology  AQTODG,  Vol.  16,  No.  4,  p 
295-310,  May  1990.  1  fig,  6  tab,  18  ref.  EPA  Grant 
R-8 10248-01. 

Descriptors:  'Acute  toxicity,  'Bioaccumulation, 
•Bioassay,  'Cadmium,  'Chronic  toxicity,  'Copper, 


•Fish,  'Fish  physiology,  'Sublethal  effects, 
•Water  pollution  effects,  'Zinc,  Animal  metabo- 
lism, Cytology,  Enzymes,  Gills,  Kidneys,  Labora- 
tory methods,  Liver,  Marine  animals,  Metalloth- 
ioneins, Separation  techniques,  Tissue  analysis. 

Scorpionfish  were  exposed  to  sublethal  levels  of 
cadmium  in  seawater  (0. 1  to  20  mg/L)  for  4  and  8 
weeks.  Cytosols  from  liver,  kidney,  intestine  and 
gill  tissues  from  these  fish  were  analyzed  by  Sepha- 
dex  G-75  chromatography  to  determine  the  effects 
of  chronic  Cd  exposure  on  detoxication  by  a 
medium-molecular-weight  (3000-20000)  metalloth- 
ionein-containing  (MT)  pool  and  the  potential  for 
toxicity  to  enzymes  in  a  high-molecular-weight 
(greater  than  20000)  enzyme-containing  (ENZ) 
pool.  Examination  of  ENZ-Cd  and  MT-Cd  values 
from  these  chronic  exposures  revealed  patterns 
different  from  those  resulting  from  acute  (4-day) 
exposure  to  similar  or  higher  concentrations  in  a 
previous  study.  The  relative  order  of  sensitivity  of 
tissues  to  Cd  after  chronic  exposure  was  intestine 
>  gill  >  kidney  =  liver,  whereas  the  kidney  was 
most  affected  after  acute  exposure.  Further,  while 
acute  exposures  appeared  to  result  in  an  MT  satu- 
ration-dependent 'spillover'  of  Cd  into  the  ENZ 
pool,  chronic  exposures  appeared  to  involve  an 
equilibrium-dependent  exchange  of  Cd  between 
the  ENZ  and  MT  pools.  Chronic  exposure  to  20 
mg  Cd/L  resulted  in  much  higher  MT-Cd  and 
lower  ENZ-Cd  values  than  acute  exposure  to  25 
mg  Cd/L  in  all  tissues  examined,  indicating  more 
resistance  to  Cd  toxicity  after  chronic  exposure. 
Increases  in  MT-Zn  were  often  correlated  with 
increases  in  MT-Cd.  Significant  correlations  (posi- 
tive and  negative)  were  occasionally  found  be- 
tween the  ENZ-Cd  and  the  ENZ-Cu  and  ENZ-Zn 
values.  Evidently  biological  impact  cannot  be  pre- 
dicted from  whole  tissue  bioaccumulation  data 
since  much  different  amounts  of  Cd  may  be  detoxi- 
cated  depending  upon  whether  the  exposure  has 
been  acute  or  chronic.  Biochemical  detoxication 
and  toxicity  measurements  also  cannot  predict 
such  impacts  unless  the  most  sensitive  tissue  is 
examined.  (Author's  abstract) 
W90-10738 


EXPOSURE  OF  SCORPIONFISH  (SCOR- 
PAENA  GUTTATA)  TO  CADMIUM:  BIO- 
CHEMICAL EFFECTS  OF  CHRONIC  EXPO- 
SURE. 

Southern    California    Coastal     Water    Research 

Project,  Long  Beach. 

S.  M.  Bay,  D.  J.  Greenstein,  P.  Szalay,  and  D.  A. 

Brown. 

Aquatic  Toxicology  AQTODG,  Vol.  16,  No.  4,  p 

311-319,  May  1990.  2  tab,  26  ref.  EPA  Grant  R- 

810248-01. 

Descriptors:  'Bioassay,  'Cadmium,  'Chronic  tox- 
icity, 'Fish,  'Fish  physiology,  'Sublethal  effects, 
'Water  pollution  effects,  Acute  toxicity,  Animal 
metabolism,  Copper,  Cytology,  Dehydrogenase, 
Enzymes,  Gills,  Kidneys,  Laboratory  methods, 
Liver,  Marine  animals,  Metallothioneins,  Separa- 
tion techniques,  Tissue  analysis,  Zinc. 

Scorpionfish  (Scorpaena  guttata)  were  exposed  to 
sublethal  levels  of  cadmium  in  seawater  (10  and  20 
mg/L)  for  4  weeks.  Measurements  of  enzyme  ac- 
tivities were  conducted  in  order  to  examine  the 
relationship  between  toxic  effects  and  the  subcellu- 
lar distribution  of  Cd,  Cu  and  Zn.  Liver,  kidney, 
intestine  and  gill  tissue  were  analyzed  for  the  activ- 
ity of  the  enzymes  alkaline  phosphatase,  succinate 
dehydrogenase  (SD),  glyceraldehyde  phosphate 
dehydrogenase  (GPD)  and  Cu-Zn  superoxide  dis- 
mutase  (SOD).  Exposure  to  Cd  resulted  in  the 
inhibition  of  only  Cu-Zn  SOD  activity  in  the  intes- 
tine. The  activity  of  SOD  was  reduced  by  sixfold 
in  intestines  at  the  20-mg  Cd/L  exposure  level. 
Intestine  SOD  activity  was  also  correlated  posi- 
tively with  the  concentration  of  Cu  in  the  high- 
molecular-weight  fraction  of  the  cytosol  (ENZ). 
The  sulfhydryl-containing  enzymes  GPD  and  SD 
were  not  effected  by  Cd  exposure,  suggesting  that 
the  amounts  of  Cd  found  in  the  ENZ  pool  after  the 
exposures  examined  here  were  insufficient  to  have 
a  direct  impact  on  enzyme  activities.  The  mecha- 
nism of  reduction  of  SOD  activity  in  these  fish 
appeared  to  be  related  instead  to  Cd-induced  alter- 
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itions  of  Cu  and/or   Zn  metabolism.   (Author's 

ibstract) 

W90- 10739 

QUANTITATIVE  STRUCTURE-ACTIVITY  RE- 
LATIONSHIPS FOR  FISH  EARLY  LIFE 
STAGE  TOXICITY. 

Ministerie  van  Volksgezondheid  en  Milteuhygiene, 

Leidschendam  (Netherlands). 

C.  J.  van  Leeuwen,  D.  M.  M.  Adema,  and  J. 

Hermens. 

Aquatic  Toxicology  AQTODG,  Vol.  16,  No.  4,  p 

321-334,  May  1990.  3  fig,  7  tab,  30  ref. 

Descriptors:  'Benzenes,  'Bioassay,  *Chronic  tox- 
icity, *Dyes,  'Fish  physiology,  *Structure-activity 
relationships,  'Water  pollution  effects,  Acute  tox- 
icity, Animal  metabolism,  Embryonic  growth 
stage,  Enzymes,  Fathead  minnows,  Fish,  Freshwa- 
ter, Guppies,  Hydrocarbons,  Laboratory  methods, 
Life  cycles,  Liquid  chromatography. 

Early  life  stage  (ELS)  toxicity  experiments  were 
carried  out  for  both  chlorobenzene  and  aniline 
derivatives  under  semistatic  conditions  using  zebra 
fish  (Brachydanio  rerio).  The  parameters  studied 
included  survival,  embryo-hatchability  and 
growth.  From  these  effect  parameters  and  the  n- 
octanol/water  partition  coefficient  high  quality 
quantitative  structure-activity  relationships 
(QSARs)  could  be  derived.  The  aniline  derivatives 
appeared  to  have  a  higher  toxicity  than  the  chloro- 
benzenes,  which  have  a  nonspecific  (narcotic) 
mode  of  toxic  action.  For  the  narcotizing  chemi- 
cals long-term  28-day  ELS  toxicity  could  be  accu- 
rately predicted  on  the  basis  of  short-term  (7-day) 
experiments.  For  the  anilines,  which  are  assumed 
to  exert  their  toxic  effects  after  metabolic  activa- 
tion, the  predictions  for  long-term  toxicity  on  the 
basis  of  short-term  experiments  were  found  to  be 
inaccurate.  For  these  chemicals  it  seems  necessary 
either  to  include  detailed  microscopic  observations 
for  sublethal  effects  or  to  prolong  the  exposure 
period  for  the  free-feeding  larval  stages.  Differ- 
ences in  sensitivity  between  B.  rerio  (this  study) 
and  fathead  minnow,  Pimephales  promelas  (data 
reported  in  literature)  were  found  to  be  small.  A 
QSAR  for  ELS-toxicity  for  30  narcotizing  chemi- 
cals for  the  two  species  was  derived.  Available 
data  on  the  acute  toxicity  of  guppy,  Poecilia  reticu- 
lata show  that  for  chemicals  with  a  nonspecific 
mode  of  toxic  action  the  mean  'acute/chronic' 
toxicity  ratio  is  approximately  15.  (Author's  ab- 
stract) 
W90-10740 


EFFECTS  OF  PH  AND  TEMPERATURE  ON 
THE  ACUTE  TOXICITY  AND  UPTAKE  OF 
CARBARYL  IN  THE  MIDGE,  CHIRONOMUS 
RIPARIUS. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomolo- 
gy- 

T.  W.  Lohner,  and  S.  W.  Fisher. 
Aquatic  Toxicology  AQTODG,  Vol.  16,  No.  4,  p 
335-353,  May  1990.  4  fig,  5  tab,  45  ref. 

Descriptors:  "Acute  toxicity,  *Carbaryl,  'Hydro- 
gen ion  concentration,  *Midges,  'Pesticide  toxici- 
ty, 'Temperature  effects,  'Water  pollution  effects, 
Animal  metabolism,  Carbamate  pesticides,  Fish, 
Fish  physiology,  Freshwater,  Laboratory  methods, 
Larval  growth  stage,  Life  cycles. 

The  simultaneous  effects  of  pH  and  temperature 
upon  the  aquatic  toxicity  of  carbaryl  were  deter- 
mined in  acute  toxicity  tests,  uptake  studies,  and 
residue  studies.  Toxicity  tests  were  conducted  with 
fourth  instar  midge  larvae,  Chironomus  riparius,  in 
water  held  at  pH  values  4,  6  and  8  and  at  tempera- 
tures of  10  C,  20  C  and  30  C.  The  toxicity  of 
carbaryl  varied  significantly  with  changing  pH  and 
temperature.  An  increase  in  temperature  from  10  C 
to  30  C  at  pH  4  resulted  in  a  2-fold  increase  in 
toxicity  and  a  corresponding  decrease  in  EC- 50 
values  (133  micrograms/L  to  61  micrograms/L). 
The  same  increase  in  temperature  at  pH  6  resulted 
in  a  similar  increase  in  toxicity  (133  micrograms/L 
to  71  micrograms/L).  Increasing  temperature  at 
pH  8  caused  first  a  decrease  (96  micrograms/L  to 
128  micrograms/L),  then  an  increase  (128  micro- 
grams/L to  107  micrograms/L)  in  toxicity.  Toxici- 


ty was  highest  at  pH  4,  30  C  and  lowest  at  pH 
values  4  and  6,  10  C.  There  was  no  significant 
difference  in  toxicity  at  pH  4  and  6  at  any  tested 
temperature.  Uptake  of  14-C-carbaryl  by  midge 
larvae  was  generally  correlated  with  toxicity  al- 
though exceptions  were  noted.  Significantly  more 
total  radioactivity  was  absorbed  by  the  midge 
larvae  at  pH  8  than  at  pH  6  or  4  at  both  20  C  and 
30  C.  The  stability  of  carbaryl  in  water  was  en- 
hanced by  low  pH  and  low  temperature  with  94% 
remaining  after  24  hours  at  pH  4,  10  C.  Only  23% 
remained  after  24  hours  at  pH  8,  30  C.  As  water 
chemistry  parameters  changed,  so  too  did  the  bio- 
logical manifestations  of  carbaryl  bioavailability 
such  as  acute  toxicity  and  uptake  by  aquatic  orga- 
nisms. These  manifestations  are  different  than  re- 
sults based  upon  the  individual  influences  of  water 
chemistry  parameters.  (Author's  abstract) 
W90- 10741 


Toxicity  of  effluents  from  two  sewage  treatment 
plants  in  Joplin,  Missouri,  was  tested  using  water 
fleas  (Ceriodaphnia  dubia)  and  fathead  minnows 
(Pimephales  promelas).  No  test  organisms  survived 
in  effluents  from  either  plant,  in  effluents  diluted 
with  water  from  Turkey  Creek  (the  receiving 
stream),  or  in  water  from  Turkey  Creek.  Mortality 
was  complete  in  all  but  the  most  dilute  treatments 
of  effluents,  in  which  reconstituted  water  was  used 
as  the  diluent.  High  concentrations  of  pentachloro- 
phenol  (130-970  micrograms/L)  in  effluents  and 
the  receiving  stream  likely  caused  mortality  during 
the  7-day  tests.  Detectable  concentrations  of  other 
phenolic  compounds  indicated  the  presence  in 
Turkey  Creek  of  other  toxic  by-products  of  pen- 
tachlorophenol  manufacture.  This  study  demon- 
strated the  utility  of  biological  tests  of  whole  ef- 
fluents to  determine  toxicity  of  wastewater  ef- 
fluents. (Author's  abstract) 
W90-10757 


HEALTH  PROBLEMS  IN  GALENA,  KANSAS: 
A  HEAVY  METAL  MINING  SUPERFUND 
SITE. 

Kansas  Univ.  Medical  Center,  Kansas  City.  Dept. 

of  Preventive  Medicine. 

J.  S.  Neuberger,  M.  Mulhall,  M.  C.  Pomatto,  J. 

Sheverbush,  and  R.  S.  Hassanein. 

Science  of  the  Total  Environment  STENDL,  Vol. 

94,  No.  3,  p  261-272,  May  15,  1990.  7  tab,  9  ref. 

Descriptors:  'Epidemiology,  'Heavy  metals, 
•Human  diseases,  'Kansas,  'Mining,  'Population 
exposure,  'Public  health,  'Superfund,  'Water  pol- 
lution effects,  Cadmium,  Cancer,  Drinking  water, 
Groundwater  pollution,  Lead,  Soil  contamination, 
Statistical  analysis,  Water  pollution. 

Health  problems  at  a  heavy  metal  mining  Super- 
fund  site  were  surveyed  using  prevalence  informa- 
tion from   1980-85.  Current  environmental  expo- 
sures include  lead  and  cadmium  in  drinking  water, 
mine  wastes  and  surface  soils.  Age-specific  and 
sex-specific  illness  rates  in  whites  in  an  exposed 
town  (Galena)  were  compared  with  similar  rates  in 
two  control  towns.  Multivariate  analyses  of  mor- 
bidity data  examined  statistically  significant  risk 
factors  for  relevant  illnesses  in  the  three  towns. 
Mortality  rates  for  1980-85  for  white  residents  of 
Galena  and  for  the  U.S.   were  compared   using 
univariate  analysis.  Among  residents  of  the  three 
towns  who  had  lived  there  at  least  5  years  prior  to 
1980,  there  was  either  a  statistically  significant  or 
borderline  excess  reported  prevalence  in  Galena  of 
chronic  kidney  disease  (females  aged    >=    65), 
heart  disease  (females  aged  >  =  45),  skin  cancer 
(males  aged  45-64),  and  anemia  (females  aged  45- 
64).  Multivariate  analyses  revealed  statistically  sig- 
nificant associations  of  stroke,  chronic  kidney  dis- 
ease, hypertension,  heart  disease,  skin  cancer  and 
anemia  with  variables  related  to  Galena  exposure. 
Personal  physicians  were  contacted  to  confirm  the 
information  provided  by  the  subjects;  validity  was 
good    for    all    reported    illnesses    except    chronic 
kidney  disease.  A  statistically  significant  excess  of 
deaths   from   hypertensive   disease   (females  aged 
>  =  65),  ischemic  heart  disease  (males  and  females 
aged  >=  65)  and  stroke  (females  aged  >=  65) 
was  found  in  the  residents  of  Galena  City.  This 
study    confirms    that    environmental    agents    in 
Galena  are  associated  with,  and  may  have  contrib- 
uted to,  the  causation  of  several  chronic  diseases  in 
residents  of  this  community.  Further  studies  are 
recommended.  (Author's  abstract) 
W90-10747 


TOXICITY  OF  MUNICIPAL  WASTEWATER 
EFFLUENTS  CONTAMINATED  BY  PENTACH- 
LOROPHENOL  IN  SOUTHWEST  MISSOURI. 

National  Fisheries  Contaminant  Research  Center, 
Columbia,  MO. 

G  D  Wylie,  S.  E.  Finger,  and  R.  W.  Crawford. 
Environmental  Pollution  ENPOEK,  Vol.  64,  No. 
1,  p  43-53,  1990.  1  fig,  5  tab,  21  ref. 

Descriptors:  'Effluents,  'Fathead  minnows,  'Mu- 
nicipal wastewater,  'Pentachlorophenol,  'Toxicol- 
ogy, 'Urban  areas,  'Wastewater  pollution, 
•Wastewater  treatment,  'Water  analysis,  'Water- 
fleas,  Fish,  Missouri,  Phenols,  Stream  pollution, 
Water  sampling. 


EFFECTS  OF  SEWAGE  SLUDGE  ON  THE 
IMMUNE  DEFENSES  OF  MALLARDS. 

Wisconsin  Univ.,  Madison.   Dept.  of  Veterinary 

Science. 

D.  R.  Goldberg,  and  T.  M.  Yuill. 

Environmental  Research  ENVRAL,  Vol.  51,  No. 

2,  p  209-217,  1990.  5  tab,  40  ref. 

Descriptors:  'Ducks,  'Heavy  metals,  'Immunity, 
'Sludge  disposal,  'Water  pollution  effects,  'Water- 
fowl, Bioaccumulation,  Cadmium,  Madison,  Mil- 
waukee, Mortality,  Municipal  wastewater,  Wiscon- 
sin. 

Sewage  sludge  contains  numerous  chemicals  that, 
if  ingested,  could  affect  the  immunological  status 
of  wild  birds  and,  in  particular,  their  resistance  to 
infectious  disease.  Mallard  ducks  were  fed  a  diet 
containing  0,  5,  or  20%  dried  sewage  sludge  from 
either  Milwaukee  or  Madison,  Wisconsin,  for  28 
and  57  days,  respectively.  When  subsequently  chal- 
lenged with  Pasteurella  multocida,  the  mortality  in 
the  sludge-treated  groups  was  no  greater  than  that 
in  the  untreated  control  groups.  There  was,  how- 
ever, significantly  more  cadmium  (two-fold  to 
three-fold  higher  concentration)  retained  in  the 
livers  of  birds  receiving  20%  of  either  sludge  in 
their  feed,  as  compared  to  controls.  (Author's  ab- 
stract) 
W90-10779 


LITERATURE  REVIEW  ON  DUCKWEED  TOX- 
ICITY TESTING. 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 
Quality  Section. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 10780 

FOSSIL  MIDGE  ASSOCIATIONS  AND  THE 
HISTORICAL  STATUS  OF  FISH  IN  ACIDI- 
FIED LAKES. 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2H. 

W90-10793 


SOME  FUNDAMENTAL  RELATIONSHIPS  BE- 
TWEEN METAL  TOXICITY  IN  FRESHWATER, 
PHYSICO-CHEMICAL  PROPERTIES  AND 
BACKGROUND  LEVELS. 

National  Swedish  Environment  Protection  Board, 

Solna.  Trace  Metal  Lab. 

G.  Lithner. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  365-380,  November  1989.  4  fig,  4  tab,  41 

ref. 

Descriptors:  'Acidity,  'Daphnia,  'Heavy  metals, 
•Toxicity,  'Trace  metals,  'Water  pollution  effects, 
Baseline  studies,  Bioindicators,  Chemical  interac- 
tions, Freshwater,  Hydrogen  ion  concentration. 

The  potential  or  inherent  toxicity  of  elements  to 
limnic  organisms  is  highly  variable  and  correlated 
with  physico-chemical  properties  of  the  elements, 
e.g.  affinity  for  sulfur,  oxidation  number  and  ionic 
charge.  In  some  cases,  the  relationships  are  par- 
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ticularly  strong  and  have  predictive  values.  As 
previously  demonstrated  with  various  elements, 
toxicity  is  inversely  correlated  with  the  natural 
background  concentrations.  Thus,  reproductive 
damage  in  the  water  flea  Daphnia  magna  in  soft 
and  oligo-humic  water  occurs  at  concentrations  of 
16  elements  which  are  directly  proportional  to  the 
background  concentrations  in  freshwater  (log-log, 
r(sq)  =  0.87,  k  =  1.02).  Hydrogen  also  fits  into 
this  pattern,  which  creates  a  common  basis  for 
direct  comparisons  of  metals  with  pH  from  the 
toxicity  viewpoint.  The  above-mentioned  relation- 
ship, together  with  the  considerable  proximity  be- 
tween 'lowest  known  effect  levels'  and  natural 
background  concentrations,  has  an  obvious  practi- 
cal implication  by  permitting  a  link  between  the 
use  of  background  concentrations  versus  laborato- 
ry toxicity  data  in  assessing  the  hazards  of  various 
elements.  (Author's  abstract) 
W90- 10861 


EFFECTS  OF  CADMIUM  ON  A  MICROBIAL 
FOOD  CHAIN,  CHLAMYDOMONAS  REIN- 
HARDII  AND  TETRAHYMENA  VORAX. 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

S.  G.  Lawrence,  M.  H.  Holora,  and  R.  D. 

Hamilton. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  381-395,  November  1989.  4  fig,  3  tab,  44 

ref. 

Descriptors:  *Algae,  'Cadmium,  *Food  chains, 
•Protozoa,  'Toxicology,  *Water  pollution  effects, 
Chlamydomonas,  Chlorophyta,  Environmental  ef- 
fects, Freshwater,  Hazard  assessment,  Heavy 
metals,  Laboratory  methods,  Trace  metals. 

A  steady-state  microbial  food  chain  consisting  of 
the  green  alga  Chlamydomonas  reinhardii  and  the 
ciliated  protozoan  Tetrahymena  vorax  was  estab- 
lished in  a  two-stage,  nitrogen-limited  chemostat. 
The  lowest  concentration  of  cadmium  which  pro- 
duced a  toxic  effect  at  the  population  level  was 
between  7.5  and  10  micrograms/L.  The  algal  pop- 
ulation acclimated  to  the  presence  of  cadmium  up 
to  40  micrograms/L  added  in  increments  over 
time,  but  demonstrated  lowered  cell  numbers  and 
reduced  cell  weights.  Protozoan  populations  accli- 
mated to  40  micrograms/L  added  incrementally  if 
the  rate  of  dilution  was  lowered.  Abrupt  elevation 
of  the  cadmium  concentration  to  40  micrograms/L 
resulted  in  extreme  fluctuations  in  the  specific 
growth  rates  of  both  populations  and  the  incipient 
loss  of  all  cells  from  the  system  (washout).  (Au- 
thor's abstract) 
W90- 10862 


REVERSAL  OF  PHENOL  AND  NAPHTHA- 
LENE EFFECTS  ON  CILIATE  CHEMOAT- 
TRACTION. 

Tennessee      Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
S.  G.  Berk,  B.  A.  Mills,  K.  C.  Stewart,  R.  S.  Ting, 
and  R.  O.  Roberts. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  44,  No.  2,  p  181-188, 
February  1990.  2  fig,  1  tab,  15  ref.  EPA  Grant 
R809799. 

Descriptors:  'Analytical  methods,  'Bioindicators, 
'Chemoattraction,  'Naphthalenes,  'Phenols,  'Pol- 
lutant identification,  'Protozoa,  'Toxicology, 
•Water  analysis,  Aquatic  life,  Hydrocarbons,  Inhi- 
bition, Sublethal  effects,  Toxicity. 

A  study  of  pollutant  effects  on  protozoan  chemoat- 
traction  was  performed  to  address  research  needs 
in  the  area  of  rapid  screening  tests  for  aquatic 
toxicology.  Freshwater  ciliates,  Tetrahymena  sp. 
and  T.  pyriformis,  and  marine  ciliates,  Parano- 
phyrus  sp.  and  Miamiensis  avidus,  were  exposed  to 
phenol  and  naphthalene  for  15  minutes  and  tested 
for  chemoattraction  to  yeast  extracts.  To  deter- 
mine whether  the  inhibitory  effects  of  phenol  and 
naphthalene  were  irreversible,  ciliates  were 
washed  of  the  toxicants  by  repeated  centrifuga- 
tions  and  compared  with  unwashed  controls  for 
chemoattraction  to  yeast  extracts.  All  species  of 
ciliates   tested    were   attracted    to   yeast    extract. 


Phenol  at  100  or  200  mg/L  was  significantly  inhib- 
itory for  Tetrahymena  sp.  The  inhibition  was  re- 
versed following  removal  of  the  phenol.  Naphtha- 
lene at  50%  saturation  reversibly  inhibited  che- 
moattraction in  all  three  species  tested.  The  15 
minute  chemoattraction  assay  measures  a  sublethal 
response  to  toxicants  in  a  very  short  period,  and 
has  a  proposed  utility  for  toxicity  screening. 
(MacKeen-PTT) 
W90- 10871 


EFFECTS  OF  THE  ENVIRONMENTAL  POL- 
LUTANTS ON  HEME  OXYGENASE  ACTTVITY 
AND  CYTOCHROME  P-450  CONTENT  IN 
FISH. 

Nagasaki  Univ.  (Japan).  Faculty  of  Pharmaceutical 

Sciences. 

T.  Ariyoshi,  S.  Shiiba,  H.  Hasegawa,  and  K. 

Arizono. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  2,  p  189-196, 

February  1990.  3  tab,  23  ref. 

Descriptors:  'Cadmium,  'Carbamate  pesticides, 
•Cytochromes,  'Enzymes,  'Fish  physiology, 
'Linear  alkyl  sulfonates,  'Water  pollution  effects, 
Aquatic  environment,  Bioindicators,  Biological  ox- 
idation, Carp,  Heavy  metals,  Hepatopancreas,  Me- 
tabolism, Pesticides,  Surfactants. 

The  activity  of  heme  oxygenase  and  the  cytoch- 
rome P-450  content  of  fish  hepatopancreas  were 
investigated  as  biochemical  indicators  of  environ- 
mental pollutants.  Red  carp  were  injected  intraper- 
itoneal^ with  cadmium  chloride,  sodium  n-dode- 
cylbenzenesulfonate  (LAS),  or  o-sec-butylphenyl 
N-methylcarbamate  (BPMC),  and  hepatopancreas 
enzyme  activities  and  cytochrome  P-450  levels 
were  measured  three  days  post-injection.  Heme 
oxygenase  activity  increased  with  increasing  dose 
of  cadmium  chloride,  whereas  P-450  content  de- 
creased with  increasing  cadmium  chloride  dose  of 
1.5,  3.0  and  4.5  mgAg.  BPMC  at  50,  75  and  100 
mgAg  depressed  the  levels  of  cytochrome  P-450, 
while  no  significant  differences  in  heme  oxygenase 
or  7-ethoxycoumarin  O-deethylase  (7-EC)  activi- 
ties were  detected.  LAS,  a  commonly  used  anionic 
surfactant,  decreased  both  cytochrome  P-450  con- 
tent and  cytochrome  P-450  dependent  7-EC  activi- 
ty. Only  for  cadmium  chloride  treated  fish  was  a 
close  relationship  between  heme  oxygenase  activi- 
ty and  hemoprotein  P-450  content  noted.  (MacK- 
een-PTT) 
W90- 10872 


TOXICITY  OF  FENITROTHION  DEGRADA- 
TION PRODUCTS  TO  MEDAKA  (ORYZIAS 
LATIPES). 

Hiroshima  Univ.  (Japan).  School  of  Medicine. 
Y.  Hiraoka,  J.  Tanaka,  and  H.  Okuda. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  44,  No.  2,  p  210-215, 
February  1990.  3  tab,  13  ref. 

Descriptors:  *Agricultural  chemicals,  'Degrada- 
tion products,  'Fenitrothion,  'Fish  eggs,  'Pesti- 
cide toxicity,  'Toxicity,  'Water  pollution  effects, 
Acute  toxicity,  Chronic  toxicity,  Dose-response 
relationships,  Hatching,  Medaka,  Survival. 

The  toxicity  of  fenitrothion  degradation  products 
was  examined  in  medaka.  A  fenitrothion  (MEP) 
emulsion  containing  50%  dimethyl-(3-methyl-4- 
nitrophenol)thiophosphate  was  photodegraded  by 
exposure  to  natural  sunlight  for  47  days,  8  hours 
per  day,  at  pH  8.  Fertilized  medaka  eggs  were 
exposed  to  various  concentrations  of  degraded  and 
untreated  MEP  emulsions  for  5  days  from  4  to  5  hr 
after  fertilization.  Hatching  rates  in  the  0.25  and 
1.0  ppm  untreated  MEP  groups  were  90  to  94%, 
essentially  the  same  as  those  in  the  control  group. 
The  hatching  rates  in  the  0.5  and  1.0  ppm  degraded 
MEP  groups  were  69%  and  46%,  respectively. 
Three  month  survival  rates  were  87%,  19%,  and 
0%  in  the  control,  0.5  ppm  untreated  MEP  emul- 
sion, and  0.5  ppm  degraded  MEP  groups,  respec- 
tively. MEP  content  in  eggs  exposed  to  degraded 
and  untreated  MEP  emulsions  did  not  differ  signifi- 
cantly. In  acute  toxicity  tests  on  adult  fish,  24  and 
48  hr  survival  rates  were  7/10  and  6/10  for  the 
untreated  MEP  group  and  0/10  for  the  degraded 


MEP  group.   Thus,   the  toxicity  of  degradatioi 
products  of  agricultural  chemicals  should  be  exam 
ined.  (MacKeen-PTT) 
W90-10875 


EFFECT  OF  THIOL  COMPOUNDS  AND  FLA 
VTNS  ON  MERCURY  AND  ORGANOMERCUR 
IAL  DEGRADING  ENZYMES  IN  MERCUR1 
RESISTANT  AQUATIC  BACTERIA. 

University  Coll.  of  Science,  Calcutta  (India).  Depl 
of  Biochemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10876 


DIFFERENTIAL  RESPONSE  OF  MARINI 
DIATOMS  TO  TRACE  METALS. 

Alabama  A  and  M  Univ.,  Normal.  Dept.  of  Biol 

ogy- 

M.  G.  Tadros,  P.  Mbuthia,  and  W.  Smith. 

Bulletin    of    Environmental    Contamination    anc 

Toxicology  BECTA6,  Vol.  44,  No.  6,  p  826-831 

June  1990.  3  fig,  16  ref.  Solar  Energy  Researcl 

Institute  Subcontract  XK-30-3150-1. 

Descriptors:  'Algal  growth,  'Diatoms,  'Inhibi 
tion,  'Marine  algae,  'Trace  metals,  'Water  pollu 
tion  effects,  Bioassay,  Copper,  Growth  rates,  Gul 
of  Mexico,  Nickel,  Species,  Zinc. 

The  effects  of  copper,  nickel  and  zinc  on  tei 
species  of  marine  diatoms  from  the  Gulf  of  Mexic( 
were  studied.  Test  cultures  were  treated  witl 
metals  at  concentrations  of  0,  10,  50,  100  and  15( 
nM  for  96  hr.  Growth  was  measured  spectrophoto 
metrically  at  525  nm  at  the  end  of  the  incubatioi 
period.  Copper  at  10  nM  caused  growth  inhibitioi 
in  6/10  strains,  with  increasing  concentration: 
leading  to  varying  degrees  of  inhibition  in  all  spe 
cies  tested.  Nickel  at  10  nM  resulted  in  growtl 
inhibition  in  8/10  species.  All  species  respondet 
positively  to  10  nM  zinc,  while  increasing  concen 
trations  of  the  metal  led  to  inhibition  in  somi 
species.  Navicula  acceptata  and  Amphora  coffei 
formis  were  tolerant  of  high  concentrations  of  th< 
three  metals  tested.  Because  of  the  differential  sen 
sitivity  of  diatom  species  to  trace  metals,  the  use  o 
several  species  is  recommended  for  bioassays 
(MacKeen-PTT) 
W90- 10881 


ACUTE  TOXICITY  AND  TOXIC  INTERAC 
TION  OF  CHROMIUM  AND  NICKEL  TC 
COMMON  GUPPY  POECILIA  RETICULATA 
(PETERS). 

Industrial  Toxicology  Research  Centre,  Lucknov. 

(India).  Preventive  Toxicology  Div. 

B.  S.  Khangarot,  and  P.  K.  Ray. 

Bulletin    of    Environmental    Contamination    anc 

Toxicology  BECTA6,  Vol.  44,  No.  6,  p  832-839 

June  1990.  4  tab,  16  ref. 

Descriptors:  'Acute  toxicity,  'Chromium,  'Gup- 
pies,  'Nickel,  'Water  pollution  effects,  Lethal 
dose,  Synergistic  effects,  Toxicity,  Trace  metals 

In  general,  polluted  surface  waters  contain  hun- 
dreds to  thousands  of  toxic  chemicals.  Therefore,  i 
knowledge  of  the  joint  effects  of  mixtures  is  impor- 
tant in  determining  water  quality  criteria,  since 
interactions  may  increase  the  toxicity  depending 
upon  the  nature  of  individual  chemicals.  Guppies 
were  exposed  to  various  chromium  and  nickel 
concentrations  for  240  hours,  with  renewal  of  the 
test  solutions  every  24  hours.  The  median  survival 
times  (LT50)  for  the  metals  tested  singly  indicated 
that  nickel  and  chromium  have  approximately  the 
same  acute  toxicities  to  common  guppies,  with 
calculated  lethal  concentrations  (LC50)  of  36  and 
29  mg/L  at  96  hr  for  nickel  and  chromium,  respec- 
tively. The  LT50  values  for  mixtures  of  the  metals 
seemed  to  be  simply  additive.  (MacKeen-PTT) 
W90- 10882 


INFLUENCE  OF  HUMIC  ACID  ON  THE  TOX- 
ICITY OF  COPPER,  CADMIUM  AND  LEAD 
TO  THE  UNICELLULAR  ALGA,  SYNECHO- 
SYSTIS  AQUATILIS. 

Karnatak  Univ.,  Dharwad  (India).  Dept.  of  Marine 
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Biology. 

H.  Shanmukhappa,  and  K.  Neelakantan. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  6,  p  840-843, 

June  1990.  1  tab,  12  ref. 

Descriptors:  *Algae,  'Cadmium,  'Copper,  *Humic 
acids,  'Lead,  'Toxicity,  'Trace  metals,  Algal 
growth,  Algal  physiology,  Aquatic  productivity, 
Chlorophyll,  Heavy  metals,  India,  Water  pollution 
effects. 

Humic  acids  are  known  to  play  a  significant  role  in 
phytoplankton  productivity  by  regulating  the  trace 
metals  required  for  plant  growth.  The  influence  of 
humic  acids  (HA)  extracted  from  mangrove  sedi- 
ments on  Cu,  Cd  and  Pb  toxicity  was  studied  in  the 
unicellular  alga  Synechosystis  aquatilis.  The  chlo- 
rophyll reduction  due  to  exposure  to  heavy  metals 
for  6  hr  was  taken  as  an  index  of  toxicity.  The 
toxicity  of  metals  to  S.  aquatilis  was  in  the  order 
Cu>Cd>Pb,  both  in  light  and  dark  conditions.  A 
significant  reduction  in  toxicity  was  observed 
when  0.01  ppm  HA  was  added.  On  addition  of 
HA,  the  order  of  toxicity  remained  the  same  but 
the  percentage  reduction  was  greater  with  Cu.  The 
toxicity  reduction  due  to  HA  addition  was  greater 
under  light  than  under  dark  conditions.  Metals 
apparently  inhibit  chlorophyll  synthesis  in  S.  aqua- 
tilis by  interfering  with  the  Mg  ion  of  chlorophyll. 
(MacKeen-PTT) 
W90-10883 


INFLUENCE  OF  SALINITY  IN  THE  TOXICITY 
OF  PHOSPHAMIDON  TO  THE  ESTUARINE 
CRAB,  SCYLLA  SERRATA  (FORSKAL). 

Sri  Venkateswara  Univ.,  Kavali  (India).  Div.  of 

Toxicology. 

M.  S.  Reddy,  and  K.  V.  R.  Rao. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  44,  No.  6,  p  859-864, 

June  1990.  2  tab,  17  ref. 

Descriptors:  'Crabs,  'Insecticides,  'Organophos- 
phorus  pesticides,  'Salinity,  'Toxicity,  'Water  pol- 
lution effects,  Dose-response  relationships,  Estua- 
rine  environment,  India,  Lethal  concentrations, 
Synergistic  effects. 

Phosphamidon,  an  organophosphorus  insecticide  in 
common  use  in  India,  was  studied  for  acute  toxici- 
ty to  the  estuarine  crab,  Scylla  serrata,  with  special 
emphasis  on  the  synergistic  effect  of  salinity.  Crabs 
were  exposed  to  phosphamidon  concentrations 
ranging  from  1.0  to  4.5  mg/L  for  96  hr,  with 
replacement  of  test  solutions  every  24  hr.  Toxicity 
evaluation  was  performed  by  probit  analysis,  a 
graphical  method,  and  from  cumulative  mortality. 
The  experimental  animals  appeared  to  be  sluggish 
and  uncoordinated,  compared  with  controls.  The 
average  lethal  concentrations  (LC50)  for  phospha- 
midon were  3.29  and  2.51  mg/L  at  15  and  25  ppt 
salinity,  respectively.  The  difference  in  LC50 
values  at  different  salinities  may  be  due  to  differ- 
ences in  phosphamidon  uptake,  or  differences  in 
pH  of  the  media  affecting  the  rates  of  alkaline 
hydrolysis  of  the  pesticide.  (MacKeen-PTT) 
W90- 10886 


EFFECT  OF  QUINALPHOS,  ORGANOPHOS- 
PHORUS INSECTICIDE,  ON  TESTICULAR 
STEROIDOGENESIS  IN  FISH,  CLARIAS  BA- 
TRACHUS. 

University  Coll.  of  Science,  Calcutta  (India).  Dept. 
of  Physiology. 

P.  Bagchi,  S.  Chatterjee,  A.  Ray,  and  C.  Deb. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  44,  No.  6,  p  871-875, 
June  1990.  2  fig,  1  tab,  16  ref. 

Descriptors:  'Catfish,  'Insecticides,  'Organophos- 
phorus pesticides,  'Steroids,  'Testicular  function, 
'Toxicity,  'Water  pollution  effects,  Cholesterol, 
Enzymes,  India,  Lethal  concentrations,  Quinal- 
phos. 

The  effects  of  the  organophosphorus  insecticide 
quinalphos  on  testicular  steroidogenesis  were  stud- 
ied in  dietary  catfish,  Magur  (Clarias  batrachus). 
Groups  of  16  fish  were  exposed  to  quinalphos 
concentrations  of  0.25  to  2.50  mg/L  for  96  hr  for 


determination  of  the  lethal  concentration  (LC50). 
Other  groups  of  fish  were  exposed  to  sublethal 
doses  of  quinalphos  (0.25  mg/L)  for  15  d,  after 
which  testes  were  examined  histologically  and  for 
cholesterol  content  and  steroid  biogenic  enzyme 
activities.  Steroidogenic  enzyme  activity  was  sig- 
nificantly reduced  in  the  quinalphos  treated  group, 
while  cholesterol  content  was  increased  by  the 
treatment.  Significant  decreases  in  weight  of  the 
testes,  degenerative  changes  in  seminiferous  epithe- 
lium and  shrinkage  of  seminiferous  tubular  diame- 
ter were  also  associated  with  exposure  to  quinal- 
phos. The  authors  conclude  that  quinalphos  sup- 
pressed the  testicular  functions  in  Clarias  batra- 
chus, which  may  be  due  to  the  inhibition  of  steroi- 
dogenic enzyme  activities.  (MacKeen-PTT) 
W90-10887 


EVALUATION  OF  TOXICITY  OF  RIVER  SEDI- 
MENTS BY  IN  VITRO  ENZYME  INHIBITION. 

Science  Univ.  of  Tokyo  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 10890 


ORGANOCHLORINE     RESIDUES     IN     BIRD 
SPECIES   COLLECTED   DEAD   IN   ONTARIO 

1972-1988. 

Ontario     Ministry     of    Agriculture     and     Food, 
Guelph.  Agricultural  Lab.  Services  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10891 


IMPACTS    OF    IRRIGATION    DRAINWATER 
ON  WETLANDS. 

National  Irrigation  Water  Quality  Program,  Wash- 
ington, DC. 

For   primary   bibliographic   entry   see   Field   6G. 
W90- 10924 


PESTICIDES  AND  EVERGLADES  NATIONAL 
PARK:  SOUTH  FLORIDA  USE  AND  THREAT. 

Everglades  National  Park,  Homestead,  FL.  South 
Florida  Research  Center. 
D.  J.  Scheidt. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  365-375,  2  fig, 
3  tab,  18  ref. 

Descriptors:  'Agricultural  runoff,  'Environmental 
effects,  'Everglades  National  Park,  'Florida, 
•Land  use,  'Pesticides,  'Water  pollution  sources, 
•Water  quality  control,  'Wetlands,  Biscayne  Aqui- 
fer, Costs,  Groundwater  pollution,  Insect  control, 
Path  of  pollutants,  Toxicity. 

Everglades  National  Park  is  a  unique  subtropical 
wilderness  occupying  2200  sq  mi  at  the  southern 
tip  of  Florida,  98%  of  which  is  either  seasonally  or 
permanently  inundated  by  water.  The  park  re- 
ceives its  water  from  an  intensely  managed  system 
of  structures  and  over  1900  miles  of  canals  and 
levees  so  that  the  potential  for  pollutant  transport 
to  the  park  is  great.  South  Florida  agriculture 
encompasses  over  800,000  acres  adjacent  to  the 
park  or  in  its  watershed  with  an  annual  crop  value 
exceeding  $1.4  billion.  Agriculture  in  this  region 
generally  relies  on  the  heavy  use  of  fertilizers  and 
frequent  application  of  pesticides  to  counter  the 
many  arthropod,  plant,  and  microbial  pests  living 
in  the  area's  subtropical  climate.  Eighty-eight  com- 
pounds (insecticides,  herbicides,  fungicides,  fumi- 
gants)  are  used  in  the  area  for  agriculture,  mosqui- 
to control,  or  aquatic  plant  control  in  public 
canals.  Many  of  these  current  use  compounds  are 
highly  toxic  to  birds,  mammals,  or  freshwater 
fishes,  and  some  are  potentially  mobile.  Pesticide 
use  is  documented  with  difficulty,  since  agricultur- 
al use  is  not  reported  to  any  agency,  and  informa- 
tion is  not  often  volunteered.  Identifying  a  pesti- 
cide that  is  susceptible  to  water  transport  is  also 
difficult  because  pertinent  pesticide  specific  data 
are  often  lacking.  Acute  toxicity,  the  most  obvious 
means  for  evaluating  biological  threat,  is  only  one 
type  of  difficulty.  Persistence  and  environmental 
fate  are  other  important  aspects.  Due  to  the  high 
cost  of  chemical  analyses,  only  one  public  or  pn- 
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vate  long-term  program  is  known  that  monitors  for 
currently  used  compounds,  and  it  only  tests  surface 
water  and  hydrosoil  for  less  than  one-half  of  the 
currently  used  pesticides.  No  such  program  exists 
for  biota  or  groundwater,  although  the  region's 
highly  permeable  shallow  Biscayne  Aquifer  is  the 
sole  drinking  water  source  for  4  million  people. 
(See  also  W90-10912)  (Lantz-PTT) 
W90- 10947 


UTILITY  OF  SURFACE-FLOATING  CHIRON- 
OMIDAE  PUPAL  EXUVIAE  IN  ASSESSING 
THE  IMPACT  OF  PCBS  ON  TWO  STREAM 
COMMUNITIES. 

Kansas  Univ.,  Lawrence. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11078 


EFFECTS  OF  AERIAL  SPRAYING  OF  INSEC- 
TICIDES ON  NONTARGET  MACROBENTHOS 
IN  A  MOUNTAIN  STREAM. 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Environmental  Biology  Div. 
S.  Hatakeyama,  H.  Shiraishi,  and  N.  Kobayashi. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  19,  No.  3,  p  254-270,  June  1990.  6 
fig,  4  tab,  32  ref. 

Descriptors:  'Aquatic  insects,  'Benthic  fauna,  'In- 
secticides, 'Water  pollution  effects,  Aerial  spray- 
ing, Fenitrothion,  Japan,  Mountain  streams,  Organ- 
ophosphorus pesticides,  River  Minano. 

The  effects  of  aerial  spraying  of  an  insecticide  on 
nontarget  macrobenthos  fauna  were  investigated  in 
a  mountain  stream  using  a  drift  net.  The  concentra- 
tion of  fenitrothion  (organophosphorus  insecticide) 
in  the  water  of  the  River  Minano  (Japan)  increased 
to  20  microg/L  3  hr  after  the  spraying  and  de- 
creased exponentially  to  half  the  peak  value  after 
an  additional  2  hr.  A  large  number  of  aquatic 
insects  were  found  drifting  after  the  spraying.  The 
total  number  of  individuals  which  drifted  in  the 
daytime  after  spraying  reached  nine  times  the 
number  found  the  previous  night.  The  total 
number  of  species  which  drifted  during  the  24  hr 
following  the  spray  increased  to  43  from  17  on  the 
previous  day.  Before  the  insecticide  spraying,  the 
drifting  benthos  were  almost  entirely  made  up  of 
three  species  of  Baetis  (Ephemeroptera).  However, 
many  individuals  of  several  species  of  Heptagenii- 
dae  (Ephemeroptera),  Apsilochorema  sutshanum 
(Trichoptera),  and  Chironomidae  (Diptera)  drifted 
in  addition  to  Baetis  after  the  spray.  A  large 
number  of  young  Baetis,  which  had  not  been  seen 
in  the  natural  night  drift  samples,  were  found  drift- 
ing due  to  the  insecticide.  Natural  night  drift 
almost  disappeared  from  the  day  following  insecti- 
cide spraying.  At  the  second  insecticide  spraying, 
conducted  20  days  after  the  first,  the  number  of 
individuals  which  drifted  during  the  24  hr  follow- 
ing spraying  decreased  to  only  0.85%  of  that  in  the 
first  spraying  although  changes  in  river  water  in- 
secticide concentration  showed  a  similar  pattern  as 
in  the  first  spraying.  Several  species  of  Ephemer- 
optera were  dominant  among  the  fauna  in  the 
stream  studied,  probably  due  in  part  to  the  low 
density  of  predators  such  as  Plecoptera  and  P. 
grandis.  (Author's  abstract) 
W90-11158 


EFFECT  OF  STRESS  ON  A  FRESHWATER 
BENTHIC  DETRITIVORE:  SCOPE  FOR 
GROWTH  IN  GAMMARUS  PULEX. 

Sheffield  Univ.  (England).  Dept.  of  Animal  and 

Plant  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11159 


FIELD  DEPLOYMENT  OF  A  SCOPE  FOR 
GROWTH  ASSAY  INVOLVING  GAMMARUS 
PULEX,  A  FRESHWATER  BENTHIC  INVER- 
TEBRATE. 

Sheffield  Univ.  (England).  Dept.  of  Animal  and 

Plant  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-H160 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 
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STUDIES  ON  SYNERGISTIC  TOXIC  EFFECTS 
OF  COPPER  AND  DITHIOCARBAMATE  PES- 
TICIDES WITH  THE  CILIATE  PROTOZOAN 
COLPIDIUM  CAMPYLUM  (STOKES). 

Institut  National  de  la  Sante  et  de  la  Recherche 

Medicale,   Villeneuve  d'Ascq  (France).   Microbe 

Ecotoxicology  Unit  146. 

H.  Bonnemain,  and  D.  Dive. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  19,  No.  3,  p  320-326,  June  1990.  4 

fig,  16  ref. 

Descriptors:  'Carbamate  pesticides,  'Copper, 
•Pesticide  toxicity,  'Toxicity,  'Water  pollution  ef- 
fects, Dose-response  relationships,  Protozoa,  Syn- 
ergistic effects. 

The  toxicity  of  seven  dithiocarbamates  and  interac- 
tions occurring  with  copper  were  studied  with  the 
ciliate  protozoan  Colpidium  campylum.  No  prod- 
uct was  toxic  at  0.1  mg/L.  Thiram  and  mancozeb 
were  the  most  toxic  products  (lethal  at  1  mg/L) 
and  ziram  and  propineb  the  least  toxic.  Concerning 
interactions  with  copper,  no  or  slight  interactions 
were  observed  with  propineb  and  mancozeb,  al- 
though a  strong  synergistic  toxic  effect  was  ob- 
served in  a  previous  work  with  two  structurally 
related  products,  maneb  and  zineb.  The  responses 
observed  with  alkyl-related  dithiocarbamates 
(ferbam  and  ziram)  and  ethylene  bis-related  dithio- 
carbamates (nabam,  thiram,  and  metiram)  were  in 
agreement  with  the  literature  results.  The  synergis- 
tic toxic  effect  of  copper  and  dithiocarbamates  thus 
seems  to  be  related  mainly  to  the  alkyl-dithiocarba- 
mate  or  the  ethylene  bis-dithiocarbamate  structure, 
but  is  not  constant  for  molecules  associated  with 
metals  (propineb,  mancozeb,  maneb  and  zineb). 
(Author's  abstract) 
W90-11161 


HEPATIC  STEATOSIS  IN  ZEBRA  FISH  (BRA- 
CHYDANIO  RERIO)  INDUCED  BY  LONG- 
TERM  EXPOSURE  TO  GAMMA-HEXACH- 
LOROCYCLOHEXANE. 

Heidelberg  Univ.  (Germany,  F.R.).  Dept.  of  Zool- 
ogy 1. 

T.  Braunbeck,  G.  Gorge,  V.  Storch,  and  R.  Nagel. 
Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  19,  No.  3,  p  355-374,  June  1990.  19 
fig,  2  tab,  91  ref. 

Descriptors:  'Fish,  'Halogenated  pesticides,  'Pes- 
ticide toxicity,  'Toxicity,  'Water  pollution  effects, 
Chronic  toxicity,  Dose-response  relationships,  Fish 
behavior,  Fish  physiology,  Life  cycles,  Lindane, 
Liver. 

In  a  full  life  cycle  test,  newly  hatched  eggs  of 
zebra  fish,  Brachydanio  rerio,  were  reared  to 
sexual  maturity  under  continuous  exposure  to  40, 
80,  110,  130  and  150  microg/L  the  organochlorine 
insecticide  lindane,  gamma-hexachlorocyclohex- 
ane.  The  effects  of  lindane  were  investigated  by 
recording  the  behavior  and  survival  of  the  F(0) 
and  F(l)  generation  as  well  as  morphological  alter- 
ations in  liver  ultrastructure  of  F(0).  Changes  in 
peroxisomes  were  visualized  by  cytochemical 
staining  for  catalase  activity  with  diaminobenzi- 
dine.  Whereas  behavioral  changes  were  observed 
at  40  microg/L,  survival  and  number  of  eggs  in 
F(0)  as  well  as  survival  and  growth  of  F(l)  were 
unaffected  by  up  to  80  microg/L  lindane.  At  con- 
centrations of  1 10  microg/L  or  greater,  survival  of 
larvae  was  reduced  after  35  days,  and  mortality 
was  100%  after  3  months.  From  40  microg/L, 
liver  ultrastructure  displayed  a  microvesicular 
fatty  vacuolation  (steatosis)  characterized  by  lipid 
deposition  within  the  cisternae  of  the  rough  endo- 
plasmic reticulum  (RER).  At  40  microg/L,  this 
highly  specific  pathological  change  was  accompa- 
nied by  accumulation  of  hepatic  macrovesicular 
triglyceride  droplets,  glycogen  depletion,  and  the 
occurrence  of  club-shaped  mitochondria.  Addi- 
tional alterations  at  80  microg/L  comprised  prolif- 
eration of  smooth  endoplasmic  reticulum  in  males 
and  progressive  fractionation  of  RER  in  females, 
stacking  of  club-shaped  mitochondria,  a  conspicu- 
ous decrease  in  peroxisomal  catalase  activity,  infil- 
tration of  macrophages  into  the  liver  parenchyma, 
and  a  significant  stimulation  of  hepatocytic  mitosis. 
Among  several  substances  tested  so  far  in  zebra 
fish  (4-nitrophenol,  4-chloroaniline,  3,4-dichloroan- 


iline,  atrazine,  lindane),  lindane  was  the  only  com- 
pound inducing  behavioral  changes  and  hepatic 
steatosis  in  conjunction  with  a  reduction  in  fertili- 
ty. With  regard  to  the  sensitivity  of  the  methods 
applied,  behavioral  and  cytological  studies  appear 
more  responsive  to  lindane  exposure  than  survival 
studies.  (Author's  abstract) 
W90-11162 


USE  OF  PHYTOTOXICITY  TESTS  (COMMON 
DUCKWEED,  CABBAGE,  AND  MILLET)  FOR 
DETERMINING  EFFLUENT  TOXICITY. 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11164 


CHARACTERIZATION  OF  PHYTOTOXICITY 
OF  METAL  ENGRAVING  EFFLUENT  SAM- 
PLES. 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

W.  Wang. 

Environmental      Monitoring      and      Assessment 

EMASDH,  Vol.  14,  No.  1,  p  59-69,  January  1990. 

3  fig,  3  tab,  17  ref. 

Descriptors:  'Bioindicators,  'Industrial 

wastewater,  'Metal-finishing  wastes,  'Phytotoxi- 
city,  'Pollutant  identification,  'Toxicity, 
'Wastewater  analysis,  'Wastewater  treatment,  Ac- 
tivated carbon,  Analytical  methods,  Chemical 
treatment,  Effluents,  Metals,  Pretreatment  of 
wastewater,  Toxic  wastes,  Zinc. 

Millet  seed  germination  tests  were  used  to  deter- 
mine effluent  toxicity  from  a  metal  engraving 
plant.  Two  effluent  samples  were  collected:  sample 
A  was  lime-treated  to  pH  6  and  sample  B  to  pH  9. 
Zinc  concentrations  in  samples  A  and  B  were  1207 
and  4.24  mg/L,  respectively.  Both  samples  caused 
100%  inhibition  of  millet  seed  germination.  Sample 
A  was  more  toxic  than  B,  since  the  60%  concen- 
tration of  A  caused  96%  inhibition,  whereas 
sample  B  at  60%  caused  60%  inhibition.  The  toxic- 
ity of  sample  B  was  not  likely  due  to  the  presence 
of  cyanide  and  zinc  ions.  The  results  of  using 
various  adsorbents  and  resins  for  the  effluent  treat- 
ment showed  that  only  powdered  activated  carbon 
was  partially  effective  in  toxicity  removal.  By  a 
combination  of  treatment  methods,  including 
sodium  hydroxide  precipitation  and  carbon  column 
adsorption,  toxicity  removal  was  calculated  to  be 
29%.  (Author's  abstract) 
W90-11165 


USE  OF  MULTIPLE  CRITERIA  FOR  EU- 
TROPHICATION  ASSESSMENT  OF  COASTAL 
WATERS. 

University    of   the    Aegean,    Mytilene    (Greece). 

Dept.  of  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  7C. 

W90-11168 


IMPACT  OF  TANNERY  EFFLUENT  ON  PHOS- 
PHATASES ACTIVITY  OF  FISHES. 

Madurai-Kamaraj  Univ.  (India).  Dept.  of  Environ- 
mental Physiology. 
V.  Somanath,  and  J.  Muthukrishnan. 
Proceedings  of  the  Indian  National  Science  Acade- 
my  NSBGAM,   Vol.   55B,   No.   5/6,   p  317-324, 
October/December  1989.  4  fig,  4  tab,  25  ref. 

Descriptors:  'Fish,  'Industrial  wastewater,  'Phos- 
phatases, 'Tannery  wastes,  'Water  pollution  ef- 
fects, Comparison  studies,  Dose-response  relation- 
ships, Effluents,  Enzymes,  Kinetics. 

The  effects  of  sublethal  concentrations  of  tannery 
effluents  on  phosphatases  in  muscle,  liver  and  in- 
testine were  studied  in  Cyprinus  carpio,  Oreochro- 
mis  mossambicus  and  Channa  striatus.  Phosphatase 
activity  decreased  with  increasing  effluent  concen- 
tration; the  decrease  in  activity  compared  to  the 
control  was  the  highest  for  the  alkaline  phospha- 
tases. For  fish  reared  in  80%  of  the  LC50  of 
tannery  effluent,  acid  phosphatase  activity  de- 
creased by  about  30%  of  the  control,  while  alka- 
line phosphatase  activity  was  inhibited  60%  for 


liver  and  intestinal  enzyme  and  45%  in  muscle 
enzyme.  The  Km  of  intestinal  phosphatases  was 
directly  related  to  the  effluent  concentration 
whereas  Vmax  was  inversely  related.  (MacKeen- 
PTT) 
W90-11172 


EFFECT  OF  PESTICIDES  ON  SUCCINATE 
AND  LACTATE  DEHYDROGENASE  ACTIVI- 
TIES IN  THE  FRESHWATER  FIELD  CRAB, 
OZIOTELPHUSA  SENEX  SENEX  (FABRI- 
CIUS). 

Sri  Krishnadevaraya  Univ.,  Anantapur  (India). 
Dept.  of  Zoology. 

K.  Radhakrishaiah,  and  B.  Renukadevi. 
Proceedings  of  the  Indian  National  Science  Acade- 
my NSBGAM,   Vol.   55B,   No.   5/6,   p  339-344, 
October/December  1989.  3  tab,  10  ref. 

Descriptors:  'Crabs,  'Pesticide  toxicity,  'Pesti- 
cides, 'Toxicity,  'Water  pollution  effects,  Bio- 
chemical tests,  Carbamate  pesticides,  Chlorinated 
hydrocarbons,  Chlorpyrifos,  Comparison  studies, 
Endosulfan,  Enzymes,  Furadan,  Organophos- 
phorus  pesticides. 

The  lethal  and  sublethal  effects  of  chlorpyrifos,  an 
organophosphate,  endosulfan,  an  organochloride, 
furadan,  a  carbamate,  and  the  mixture  of  these 
three  pesticides  on  succinate  dehydrogenase 
(SDH)  and  lactate  dehydrogenase  (LDH)  activities 
was  studied  in  an  edible  freshwater  field  crab, 
Oziotelphusa  senex  senex.  SDH  activity  decreased 
in  the  gill,  hepatopancreas  and  muscle  of  O.  senex 
at  1  and  2  days  exposure  to  lethal  and  at  1  and  10 
days  of  exposure  to  sublethal  concentrations  of  the 
pesticides  individually  and  in  a  mixture.  The  de- 
crease was  greater  for  lethal  concentrations  and 
was  in  the  order  1  <  2  days.  For  sublethal  concen- 
trations, the  order  was  1  >  10  days  for  SDH  inhibi- 
tion. LDH  activity  also  decreased  in  the  three 
organs  of  the  crab  at  2  days  exposure  to  lethal 
concentrations  of  pesticides.  However,  LDH  ac- 
tivity increased  at  1  day  of  lethal  exposure  and  at  1 
and  10  days  of  sublethal  concentrations.  The 
changes  were  generally  greater  in  magnitude  in 
hepatopancreas,  less  in  muscle  and  intermediate  in 
gill.  Among  the  pesticides,  the  degree  of  the  effect 
was  in  the  order:  mixture  >  endosulfan  >  chlor- 
pyrifos >  furadan.  (MacKeen-PTT) 
W90-11173 


SEQUENCE  OF  PLANT  COMMUNITIES  AS 
BIOINDICATORS  OF  INCREASING  EU- 
TROPHICATION  IN  WEAKLY  MINERALISED 
STREAMS  IN  THE  SANDSTONE  HILLS  OF 
THE  NORTHERN  VOSGES  (UNE  SEQUENCE 
DE  GROUPEMENTS  VEGETEAUX  BIO-INDI- 
CATEURS  D'EUTROPHISATION  CROIS- 
SANTE  DES  COURS  D'EAU  FAIBLEMENT 
MINERALISES  DES  BASSES  VOSGES  GRE- 
SEUSES  DU  NORD). 

Institut     National     Agronomique     Paris-Grignon 
(France).  Lab.  de  Geobotanique. 
S.  Muller. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Serie  3)  Sciences  de  la  Vie  CRAMED,  Vol.  310, 
No.  11,  p  509-514,  May  23,  1990.  16  ref.  English 
summary. 

Descriptors:  'Bioindicators,  'Eutrophication, 
'France,  'Riparian  vegetation,  'Succession,  Acid 
streams,  Elodea,  Hydrogen  ion  concentration, 
Plant  populations,  Pondweeds,  Rushes,  Species  di- 
versity, Starworts,  Stream  pollution,  Streams, 
Vosges  Mountains,  Water  pollution. 

A  sequence  of  four  plant  communities,  which  cor- 
responds with  increasing  eutrophication,  has  been 
established  in  the  slightly  acid,  weakly  mineralized 
streams  in  the  northern  Vosges  (France).  A  phyto- 
sociological  study  of  these  streams  shows  the  pres- 
ence of  four  vegetation  types.  (1)  Type  A  (acido- 
cline  and  oligo-distrophic)  is  characterized  by  the 
combination  of  Potamogeton  polygonifolius  (pond- 
weed)  and  Juncus  bulbosus  (rush).  It  occurs  in  the 
higher  parts  of  the  streams,  above  the  areas  with 
human  habitations  and  pisciculture.  (2)  Type  B 
(acidocline  and  oligo-mesotrophic)  is  distinguished 
by  the  combination  of  Callitriche  hamulata  (star- 
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wort)  and  P.  polygonifolius.  This  type  is  found 
downstream  of  the  fish  ponds  and  the  first  hamlets, 
but  always  upstream  from  the  larger  villages.  (3) 
Type  C  (acid-neutral  and  mesotrophic),  with  Calli- 
triche  hamulata  and  Elodea  canadensis,  occurs 
after  the  streams  have  passed  through  the  villages. 
(4)  Type  D  (neutral  and  meso-eutrophic)  is  domi- 
nated by  C.  hamulata  and  C.  obtusangula.  This 
type  is  generally  in  the  lower  reaches  of  the 
streams.  This  sequence  of  plant  communities  corre- 
sponds to  a  progressive  increase  in  pH  and  eu- 
trophication  of  the  streams,  marked  in  particular 
by  an  increase  in  concentrations  of  phosphate  and 
ammonia.  Nitrate  levels  are  always  low  and  do  not 
determine  the  composition  of  the  vegetation.  Such 
bioindicators  can  be  used  to  detect  notable  anthro- 
pogenic eutrophication  of  some  streams,  indicated 
by  acceleration  and  perturbation  of  the  natural 
sequence.  Phytosociological  affinities  with  other 
regions  may  reveal  an  extension  of  this  system  of 
eutrophic  bioindication  in  chemically  poor  fresh 
water  throughout  Western  Europe.  (Mertz-PTT) 
W90-11190 


BIOMONITORING    AND    ENVIRONMENTAL 
MANAGEMENT. 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  Water  Research  Centre. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-11194 


SEWAGE  AND  THE  BIOTA  ON  SEASHORES: 
ASSESSMENT  OF  IMPACT  IN  RELATION  TO 
NATURAL  VARIABILITY. 

Macquarie  Univ.,  North  Ryde  (Australia).  School 

of  Environmental  Studies. 

P.  G.  Fairweather. 

Environmental      Monitoring      and      Assessment 

EMASDH,  Vol.  14,  No.  2/3,  p  197-210,  May  1990. 

5  fig,  1  tab,  28  ref. 

Descriptors:  *Bioindicators,  'Ecological  effects, 
•Ocean  dumping,  'Wastewater  disposal, 
•Wastewater  outfall,  *Water  pollution  effects, 
Algae,  Australia,  Chlorophyta,  Species  diversity, 
Water  pollution. 

The  three  largest  sewage  outfalls  serving  Sydney, 
New  South  Wales,  Australia  are  to  be  moved 
several  kilometers  offshore  in  1991-2.  Changes  in 
their  environmental  impact  due  to  these  moves  are 
likely,  but  detection  relies  on  a  good  understanding 
of  the  present  impacts  on  the  natural  environment. 
Biological  surveys  in  1986-8  of  rocky  intertidal 
sites  located  directly  at  the  present  cliff  outfalls 
have  been  compared  to  several  other  shores  some 
distance  away  (which  serve  as  controls).  This  tech- 
nique of  multiple  control  sites  is  recommended  as  a 
way  of  including  natural  variability  in  the  data  set. 
By  comparing  the  community  structure  at  the 
point  of  impact  to  the  range  among  control  sites,  it 
is  theoretically  possible  to  be  more  sure  of  whether 
purported  impacts  represent  a  response  out  of  the 
ordinary.  Effects  detected  in  this  way  include 
gross  reductions  in  species  diversity,  with  com- 
plete dominance  of  rocky  shore  biota  by  ephemeral 
green  algae  and  the  absence  of  animals.  Zonation 
disappears  close  to  outfalls.  These  striking  effects 
were,  however,  very  localized.  Denudation  experi- 
ments suggested  great  recruitment  and  productivi- 
ty of  these  algae,  but  the  community  as  a  whole  is 
held  at  an  early  stage  of  succession.  Such  clear 
alterations  attributable  to  sewage  pollution  sug- 
gests that  this  ecosystem  would  be  a  good  indica- 
tor of  any  changes  occurring  once  outfalls  are 
moved  offshore.  Continued  monitoring  including 
multiple  control  sites  is  recommended.  (Author's 
abstract) 
W90-11198 


RED   SEA   CORALS   AS   BIOMONITORS   OF 
TRACE  METAL  POLLUTION. 

State  Pollution  Control  Commission,  Sydney  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-11199 


DATABASE   FOR   A  SHALLOW   ESTUARINE 
SYSTEM. 

Western   Australia   Univ.,   Nedlands.   Centre   for 
Water  Research. 

For  primary  bibliographic  entry  see  Field  2L. 
W90- 11200 
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EFFECTS  OF  SEWAGE  ON  ALPINE  STREAMS 
IN  KOSCIUSKO  NATIONAL  PARK,  NSW. 
State  Pollution  Control  Commission,  Sydney  (Aus- 
tralia). 

J.  C.  Chapman,  and  B.  L.  Simmons. 
Environmental      Monitoring      and      Assessment 
EMASDH,  Vol.  14,  No.  2/3,  p  275-295,  May  1990. 
8  fig,  5  tab,  32  ref. 

Descriptors:  *Land  use,  'Recreation  facilities, 
•Water  pollution  effects,  Algal  growth,  Alpine 
regions,  Australia,  Biomass,  Chemical  properties, 
Kosciusko  National  Park,  Land  development,  Peri- 
phyton,  Physical  properties,  Seasonal  variation, 
Species  diversity,  Streamflow,  Streams,  Water 
temperature. 

The  Kosciusko  National  Park,  in  the  south-eastern 
region  of  New  South  Wales  is  the  largest  national 
park  in  the  state  and  encompasses  the  major  alpine 
region  of  Australia.  Five  major  resort  complexes, 
with  day  and  overnight  visitor  facilities  have  been 
developed  to  cater  for  recreational  skiing  within 
the  park.  The  impact  of  resort  developments  in 
three  alpine  streams  of  Kosciusko  National  Park 
was  examined  by  the  State  Pollution  Control  Com- 
mission of  New  South  Wales  over  1981  and  1982. 
Physicochemical  measurements  such  as  nutrient 
concentrations,  stream  flow  and  temperature  were 
correlated  with  measures  of  periphyton  growth 
using  artificial  substrates  and  the  Thomas  method 
for  estimation  of  in-stream  biomass.  Stream  flow 
was  the  major  physical  parameter  controlling  in- 
stream  periphyton  growth,  far  outweighing  season- 
al temperature  variations.  Nutrients  emanating 
from  resort  developments  were  also  a  major  influ- 
ence on  biomass  and  taxa.  Natural  accumulations 
occurred  upstream  of  resort  developments  under 
low  flow  conditions  and  were  associated  with  taxa 
typical  of  clean  water  conditions.  (Mertz-PTT) 
W90- 11203 

INVESTIGATIONS  OF  THE  IMPACT  OF  EF- 
FLUENT FROM  THE  OK  TEDI  COPPER  MINE 
ON  THE  FISHERIES  RESOURCE  IN  THE  FLY 
RIVER,  PAPUA  NEW  GUINEA. 

Ok  Tedi  Mining  Ltd.,  Port  Moresby  (Papua  New 

Guinea). 

R.  E.  W.  Smith,  M.  Ahsanullah,  and  G.  E.  Batley. 

Environmental      Monitoring      and      Assessment 

EMASDH,  Vol.  14,  No.  2/3,  p  315-331,  May  1990. 

4  fig,  13  tab,  16  ref. 

Descriptors:  *Copper,  *Fish  populations,  *Mine 
wastes,  'Pollution  load,  'Stream  fisheries,  'Sus- 
pended solids,  'Water  pollution  effects,  Australia, 
Bioaccumulation,  Catfish,  Cladocerans,  Mining, 
River  shrimp,  Toxicity,  Turbidity,  Waterfleas. 

The  Ok  Tedi  copper  mine  currently  discharges 
overburden  and  partially  treated  ore  residues  into 
the  Ok  Tedi,  a  major  tributary  of  the  Fly  River.  At 
peak  production  these  discharges  will  result  in  an 
increase  in  the  suspended  solids  levels  in  the  Fly 
River  from  a  background  of  76  mg/L  to  approxi- 
mately 800  mg/L,  and  an  increase  in  median  par- 
ticulate copper  levels  from  90  microgram/g  to 
1220  microgram/g.  The  dissolved  copper  levels 
are  not  expected  to  exceed  10  microgram/L.  The 
Strickland  River,  a  tributary  of  the  Fly  River,  has 
natural  suspended  solids  levels  in  excess  of  500 
mg/L  and  provided  a  natural  bioassay  for  the 
impacts  of  elevated  suspended  solids  levels.  The 
fish  communities  of  the  Strickland  River  were 
dominated  by  the  sediment-tolerant  Amdae  cat- 
fish but  the  levels  of  biomass  caught  per  standard 
sampling  effort  were  comparable  to  those  in  the 
Fly  River.  Laboratory  bioassays  were  performed 
to  assess  the  impact  of  particulate  associated 
copper.  The  fish  fauna  of  the  Fly  River  does  not 
include  any  standard  test  species,  and  it  is  unlikely 
that  standard  species  would  be  unaffected  by  the 
high  suspended  solids  levels  of  the  Fly  River.  Test 
species  were  selected  on  the  basis  of  ecological 


importance.  Two  freshwater  prawns,  Macrobra- 
chium  rosenbergii  and  Macrobrachium  sp.,  a  cat- 
fish, Neosilurus  ater,  and  a  cladoceran,  Ceriodaph- 
nia  dubia,  were  tested  for  acute  toxicity  and  bioac- 
cumulation of  copper  from  particulates.  There  was 
no  evidence  of  acute  toxicity  to  prawns  or  fish,  nor 
for  bioaccumulation  by  prawns.  Acute  toxicity  to 
C.  dubia  and  bioaccumulation  by  N.  ater  were 
probably  due  to  dissolved  copper  in  the  test  envi- 
ronments. The  test  results  indicated  that  provided 
dissolved  copper  levels  did  not  exceed  the  predict- 
ed levels,  there  should  not  be  toxic  effects  of 
particulate-associated  copper  in  the  Fly  River. 
(Author's  abstract) 
W90- 11205 


BIOLOGICAL  MONITORING  OF  A  PULP 
AND  PAPER  MILL  WASTEWATER. 

Australian  Paper  Mfrs.,  Morwell. 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 11206 

USE  OF  AUSTRALIAN  CLADOCERANS  TO 
GENERATE  LIFE-CYCLE  TOXICITY  DATA. 

State  Pollution  Control  Commission,  Sydney  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-11208 

HEAVY  METALS  REGULATE  PHYSIOLOGI- 
CAL AND  BEHAVIORAL  EVENTS  BY  MODU- 
LATING ION  CHANNELS  IN  NEURONAL 
MEMBRANES  OF  MOLLUSCS. 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

K.  S.-Rozsa,  and  S.  Salanki. 

Environmental      Monitoring      and      Assessment 

EMASDH,  Vol.  14,  No.  2/3,  p  363-375,  May  1990. 

12  fig,  8  ref. 

Descriptors:  'Animal  behavior,  *Animal  physiolo- 
gy, 'Cadmium,  'Copper,  'Heavy  metals,  'Lead, 
♦Mercury,  'Snails,  'Water  pollution  effects,  'Zinc, 
Helix,  Laboratory  methods,  Lymnaea,  Metals, 
Toxicity. 

The  interaction  of  heavy  metals  (HgC12,  CdC12, 
CuC12,  PbC12,  and  ZnC12)  and  neurotransmitters 
(acetylcholine,  5-hydroxy-tryptamine,  and  dopa- 
mine) was  studied  on  the  excitable  membrane  of 
identified  neurons  of  two  snails:  Lymnaea  stagnalis 
and  Helix  pomatia.  Results  showed  that  the  excit- 
ability and  chemosensitivity  of  molluscan  neurons 
were  modified  under  the  influence  of  the  heavy 
metals.  Change  in  excitability  to  transmitters  oc- 
curred as  a  potentiation  or  depression  of  the 
evoked  response  both  in  duration  of  membrane 
polarization  and  in  frequency  of  spike  activity.  The 
chemosensitivity  changed  in  various  ways,  namely: 
excitatory  effect  was  totally  eliminated  or  one 
component  of  the  effect  was  depressed.  Different 
neurons  may  show  different  reactions  to  the  same 
heavy  metal.  There  were  also  differences  in  the 
effects  of  various  heavy  metals.  Hg(2  +  )  has  a 
more  generalized  effect  than  Cd(2+).  Cu(2+), 
Pb(2  +  ),  and  Zn(2+)  were  less  effective  in  a 
number  of  neurons.  The  heavy  metal  effect  was 
also  dose  dependent.  Both  inward  and  outward 
currents,  which  were  evoked  by  neurotransmitters 
or  voltage  induced,  were  modified  in  most  of  the 
tested  neurons.  Both  an  increase  and  decrease  of 
the  membrane  permeability  occurred  in  different 
neurons  in  response  to  the  same  or  different  heavy 
metals.  The  changes  can  be  interpreted  as  a  result 
of  a  direct  effect  on  specific  ionic  channels,  modifi- 
cation of  receptors  binding  acetylcholine,  5-hy- 
droxy-tryptamine, or  dopamine,  and  modification 
of  intracellular  processes  responsible  for  the  regu- 
lation of  membrane  permeability.  (Author's  ab- 
stract) 
W90- 11209 


EFFECT  OF  SUBLETHAL  CONCENTRATIONS 
OF  PHENOL  ON  SOME  ENZYME  ACTIVI- 
TIES AND  BLOOD  SUGAR  LEVEL  OF  CARP 
(CYPRINUS  CARPIO  L). 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  of 
Biochemistry. 
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J.  Nemcsok,  and  I.  Benedeczky. 
Environmental      Monitoring      and      Assessment 
EMASDH,  Vol.  14,  No.  2/3,  p  377-383,  May  1990. 
6  tab,  21  ref. 

Descriptors:  'Bioindicators,  *Fish  physiology, 
•Hungary,  'Phenols,  'Toxicity,  'Water  pollution 
effects,  Enzymes,  Neurological  effects. 

Water  pollution  caused  by  phenolic  compounds  is 
increasing  in  Hungary.  The  main  sources  of  this 
pollution  are  petroleum  refining,  domestic  sewage 
and  chemical  manufacturing.  The  adverse  effects 
of  such  pollution  of  aquatic  life  falls  into  three 
categories:  the  direct  toxicity  of  the  chemicals  to 
aquatic  organisms,  the  lowering  of  dissolved 
oxygen  in  receiving  waters,  and  the  introduction  of 
bad  taste  and  odor  to  edible  flesh  of  fish.  To 
measure  the  phenol-induced  tissue  necrosis  and  its 
adverse  effects  on  nervous  system  serum  transami- 
nase, lactate  dehydrogenase,  and  acetylcholine-es- 
terase enzyme  activities  and  blood  sugar  level  ex- 
periments were  conducted  under  aquarium  condi- 
tions and  in  the  field.  Under  aquarium  conditions 
all  experimental  animals  survived  5  ppm  phenol 
concentration  even  at  96  hours  of  exposure  times. 
However,  the  increase  in  plasma  transaminase  and 
lactate  dehydrogenase  activities  reflected  serious 
tissue  damage.  In  field  experiments  the  plasma 
transaminase  and  lactate  dehydrogenase  activities 
increased  with  increasing  phenol  contamination  of 
the  water.  The  measurement  of  biochemical  pa- 
rameters appeared  to  be  sensitive  bioindicators  to 
assess  exposure  of  fish  to  anthropogenic  agents  in 
the  natural  environment.  (Mertz-PTT) 
W90-11210 


DETECTION  OF  PHENOL-INDUCED  SUB- 
CELLULAR ALTERATION  BY  ELECTRON  MI- 
CROSCOPY IN  THE  LIVER  AND  PANCREAS 
OF  CARP. 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11211 


EFFECT  OF  ORGANIC  NITROGEN  ENRICH- 
MENTS ON  MARINE  PLANKTON1C  NET- 
WORKS AND  HETEROTROPHIC  BACTERIAL 
POTENTIAL. 

Centre  Univ.  de  Luminy,  Marseille  (France).  Lab. 

de  Biologie  des  Invertebres  Marins. 

F.  Van  Wambeke,  and  M.  A.  Bianchi. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

63,  No.  1,  p  17-25,  May  1990.  5  fig,  4  tab,  38  ref. 

EEC  grant  ENV-802  F. 

Descriptors:  'Laboratory  methods,  'Mediterrane- 
an Sea,  'Nitrogen,  'Organic  matter,  'Primary  pro- 
ductivity, 'Water  pollution  effects,  Alcohols, 
Algae,  Algal  growth,  Ammonium,  Aquatic  pro- 
ductivity, Bacteria,  Chlorophyll,  Culturing  tech- 
niques, Fatty  acids,  Mineralization,  Phosphorus, 
Simulation. 

Coastal  areas  of  the  oligotrophic  Mediterranean 
Sea  are  locally  subject  to  large  organic  and  mineral 
inputs  from  large  rivers  like  the  Rhone.  These 
enrichments  lead  to  increased  primary  production 
and  high  chlorophyll  biomass.  Allochtonous  nitro- 
gen inputs  into  oligotrophic  Mediterranean  sea- 
water  were  simulated.  The  relationship  between 
mineralization  of  organic  matter  (in  the  form  of 
amino  acid  supplements)  and  growth  of  primary 
producers  was  investigated  in  batch  cultures.  Am- 
monium mineralization  by  the  entire  heterotrophic 
system  was  twice  as  fast  as  by  bacteria  alone.  In 
spite  of  the  nitrogen  remineralized  by  the  hetero- 
trophic system,  the  maximum  number  of  algae 
produced  was  dependent  only  on  the  limiting  nu- 
trient phosphorus.  Densities  of  bacteria  of  the 
Vibrio  group  rapidly  increased  after  the  amino 
acid  enrichment.  These  zymogenous  bacteria  did 
not  prevent  the  autotrophic  phase  but  only  delayed 
it,  showing  also  phosphorus  regeneration.  After 
grazing,  the  bacterial  composition  was  dominated 
by  a  pseudomonad  population  specialized  in  utili- 
zation of  fatty  acids,  alcohols  and  intermediary 
metabolism  compounds.  This  population  was  asso- 
ciated with  primary  producers.  Exoenzymatic  po- 
tential of  the  bacteria  was  also  investigated  during 


the  whole  succession.  Dissolved  nitrogen  and  par- 
ticulate nitrogen  were  estimated  at  the  beginning 
of  the  experiment  and  at  the  maximum  algal  bio- 
mass. These  data  suggest  the  occurrence  of  an 
unidentified  form  of  nitrogen.  But  when  the  N/P 
ratio  was  close  to  the  Redfield  ratio,  most  of  the 
dissolved  free  amino  acids  nitrogen  eventually  sup- 
ported phytoplankton  growth.  (Mertz-PTT) 
W90-11219 


CHANGES  IN  TOXICITY  OF  CD  AND  ITS  AC- 
CUMULATION IN  GIRELLA  AND  GOBY 
WITH  THEIR  GROWTH. 

Arasaki    Marine    Biological    Station,    Yokosuka 

(Japan). 

R.  Kuroshima,  and  S.  Kimura. 

Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanese 

Society  of  Scientific  Fisheries)  NSUGAF,  Vol.  56, 

No.  3,  p  431-435,  March  1990.  5  fig,  6  tab,  20  ref. 

Descriptors:  'Bioaccumulation,  'Cadmium,  'Fish, 
'Tolerance,  'Toxicity,  'Water  pollution  effects, 
Girella,  Goby,  Japan,  Juvenile  growth  stage, 
Larval  growth  stage,  Lethal  limit. 

There  have  been  few  cases  in  which  many  marine 
organisms  have  been  seriously  injured  by  pollut- 
ants in  a  short  period,  but  marine  pollution  is 
advancing  in  extensive  areas.  Cadmium  toxicity 
and  accumulation  in  two  species  of  marine  fish 
were  examined  at  various  growth  stages.  Larvae  or 
juveniles  of  girella  Girella  punctata  and  goby 
Chasmichtys  dolichognatus  were  captured  in 
Sagami  Bay  near  the  Arasaki  Marine  Biological 
Station  in  Japan.  The  96-hour  LC50  for  girella  at 
the  first  growth  stage  when  the  mean  body  weight 
was  0.18  g  was  15.7  mg/L;  this  value  was  consider- 
ably lower  compared  with  25.1,  27.1  and  29.77 
mg/L  in  the  later  three  growth  stages.  Cd  accumu- 
lated in  juveniles  weighing  about  0.2  to  0.3  g  in  the 
highest  concentration  for  96  hours  while  the  con- 
centration in  fish  weighing  >  1.0  g  remained  con- 
stant. Tolerance  to  Cd  was  markedly  increased  in 
the  goby;  for  example,  the  96-hour  LC50  increased 
from  5.5  mg/L  at  0.021  g  of  mean  body  weight  to 
30.5  mg/L  at  0.211  g.  The  Cd  concentration  in 
exposed  gobies  decreased  markedly  with  growth  in 
the  early  juvenile  stage  and  remained  constant  in 
adults.  These  results  indicate  that  Cd  tolerance  is 
markedly  enhanced  in  girella  and  goby  from  their 
early  juvenile  stages,  and  that  they  had  a  particular 
period  when  this  metal  was  highly  concentrated  in 
acute  exposure.  (Mertz-PTT) 
W90- 11221 


CHANGES  IN  METABOLIC  ACTIVrrY  OF 
TIGER  SHRIMP  LARVAE  AT  DIFFERENT 
STAGES  TO  FENITROTHION,  AN  ORGANO- 
PHOSPHORUS  INSECTICIDE. 

Kyushu  Univ.,  Fukuoka  (Japan).  Faculty  of  Agri- 
culture. 

K.  Kobayashi,  R.  M.  Rompas,  T.  Maekawa,  N. 
Imada,  and  Y.  Oshima. 

Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanese 
Society  of  Scientific  Fisheries)  NSUGAF,  Vol.  56, 
No.  3,  p  489-496,  March  1990.  5  fig,  2  tab,  8  ref. 

Descriptors:  'Biotransformation,  'Fenitrothion, 
'Organophosphorus  pesticides,  'Pesticides, 
•Shrimp,  'Toxicity,  'Water  pollution  effects, 
Crustaceans,  Detoxification,  Larval  growth  stage, 
Metabolism,  Penaeus,  Physiology,  Thin  layer  chro- 
matography. 

The  metabolism  of  fenitrothion  in  tiger  shrimp 
Penaeus  japonicus  was  studied  at  different  larval 
stages  to  elucidate  the  cause  of  the  remarkable 
increase  in  the  toxicity  of  organophosphorothion- 
ates  to  the  shrimp  larvae  with  the  progress  of  the 
stages.  The  shrimp  larvae  (zoea,  mysis  and  postlar- 
vae)  were  exposed  to  0.5  ppb  (HC)fenitrothion. 
After  1.5-12  hours  exposure,  (14C)fenitrothion  and 
its  metabolites  accumulated  in  the  larvae  were 
extracted  with  benzene  and  then  with  ethyl  ether. 
The  benzene  extracts  were  determined  by  thin 
layer  chromatography  and  the  ethyl  ether  extracts 
were  subjected  to  an  enzymatic  analysis.  Zoea  and 
mysis  showed  very  low  fenitrothion  metabolic  ac- 
tivity, and  most  of  the  fenitrothion  absorbed  by  the 
larvae  was  present  as  fenitrothion  itself  in  their 
bodies.  However,  their  fenitrothion  metabolic  ac- 


tivity increased  abruptly  with  their  growth  and 
resulted  in  an  increase  in  the  amount  of  fenitrooxon 
which  displays  extremely  high  toxicity  as  com- 
pared with  fenitrothion,  accompanying  the  simul- 
taneous increase  in  the  fenitrothion  detoxication 
activity  such  as  demethylation,  hydrolysis  and  con- 
jugation. The  occurrence  of  the  remarkable  in- 
crease in  the  toxicity  of  organophosphorothionates 
to  tiger  shrimp  larvae  with  the  progress  of  the 
stages  is  probably  due  to  the  increase  in  the  oxida- 
tive desulfuration  activity,  beyond  the  effect  of  the 
detoxication  activity.  (Author's  abstract) 
W90-11222 


LOW  MOLECULAR  FATTY  ACIDS  IN  THE 
MARINE  SEDIMENTS  OF  EUTROPHIC 
COASTAL  REGIONS. 

Kochi  Univ.  (Japan).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11223 


APPARENT     EFFECTS     THRESHOLD     AP- 
PROACH. 

PTI  Environmental  Services,  Bellevue,  WA. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 11268 


REFINING  THE  DEGREE  OF  HAZARD  RANK- 
ING METHODOLOGY  FOR  ILLINOIS  INDUS- 
TRIAL WASTE  STREAMS. 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

M.  J.  Plewa,  R.  A.  Minear,  D.  Ades-Mclnerney, 
and  E.  Wagner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-197131. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  HWRIC  RR-029,  September  1988. 
99p,  34  fig,  12  tab,  32  ref,  2  append. 

Descriptors:  'Classification,  'Data  interpretation, 
'Databases,  'Environmental  effects,  'Hazard 
assesment,  'Illinois,  'Water  pollution  effects,  Envi- 
ronmental protection,  Evaluation,  Hazardous 
wastes,  Toxicity. 

Currently,  the  Illinois  Pollution  Control  Board  is 
mandated  to  implemented  a  degree  of  hazard 
system  to  evaluate  Illinois  Special  Waste  Streams 
by  December  1989.  The  objectives  of  this  project 
were:  (1)  to  define  a  rational  and  empirically  de- 
fendable  foundation  for  the  accumulative  toxicity 
scoring  graphs;  (2)  to  transfer  the  database  man- 
agement system  for  degree  of  hazard  evaluation 
from  R:Base  500  to  R:Base  System  V.3;  (3)  to 
generate  a  series  of  interactive  menu  templates  for 
entering  data  and  conducting  the  degree  of  hazard 
evaluation;  and  (4)  to  devise  a  formal  procedure  to 
employ  national,  toxicology  and  chemical  data- 
bases for  the  periodic  revision  the  Hazardous 
Waste  Research  and  Information  Center  (HWRIC) 
Degree  of  Hazard  Database.  The  results  of  this 
study  clearly  demonstrate  that  a  degree  of  hazard 
evaluation  can  be  conducted  using  Illinois  EPA 
Special  Waste  applications.  The  computerized  Ap- 
plication Data  Form  is  user-friendly.  The  program 
scans  the  application  information  and  determines  if 
a  degree  of  hazard  analysis  can  be  conducted.  The 
output  indicates  whether  additional  information  is 
required  or  if  the  application  is  properly  complet- 
ed. The  computer  identifies  the  specific  data  defi- 
ciencies so  that  the  waste  generator  is  able  to 
amend  the  application.  When  sufficient  information 
is  present,  a  degree  of  hazard  evaluation  is  auto- 
matically conducted.  If  the  hazard  category  data- 
base contains  sufficient  information,  a  degree  of 
hazard  rank  would  be  assigned  to  the  Special 
Waste  Stream.  If  the  hazard  category  database 
does  not  contain  the  appropriate  information,  then 
the  specific  types  of  required  information  would  be 
listed.  This  information  would  be  provided  to  the 
waste  generator  as  well  as  to  the  appropriate  Illi- 
nois governmental  agency  so  that  staff  could 
search  the  national  databases  and/or  scientific  liter- 
ature and  update  the  HWRIC  Degree  of  Hazard 
Database.  A  degree  of  hazard  evaluation  can  be 
conducted  in  a  consistently  fair  manner  with  a  high 
degree  of  accuracy.  (Lantz-PTT) 
W90- 11280 
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JRPS/EPA  FIELD  VERIFICATION  PRO- 
RAM  (FVP). 

rmy  Engineer  Waterways  Experiment  Station, 
icksburg,  MS. 
L.  Lazor. 

I:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
js  of  the  Gulf  Coast  Regional  Workshop,  April 
^28,  1988,  Galveston,  Texas.  Technical  Report 
■90-3,  February  1990.  p  268-274.  3  fig,  17  ref. 

escriptors:  'Beneficial  use,  *Bioaccumulation, 
Jredging,  'Ecological  effects,  'Environmental 
fects,  'Spoil  banks,  'Water  pollution  effects, 
Vater  quality,  Evaluation,  Monitoring,  Ocean 
imping,  Wetlands. 

lie  US  Army  Corps  of  Engineers/Environmental 
■otection  Agency  Verification  Program  (FVP)  is 
sponsible  for  field-verifying  procedures  for  pre- 
cting  and  assessing  environmental  effects  of  pro- 
>sed  dredged  material  discharges  under  Section 
13  of  the  Ocean  Dumping  Act  and  Section  404  of 
e  Clean  Water  Act.  The  FVP  conducted  exten- 
ve  studies  of  two  confined  upland/wetland  dis- 
>sal  sites  at  Tongue's  Point,  Connecticut,  adja- 
rot  to  Bridgeport  Harbor  created  from  material 
edged  from  the  Black  Rock  Harbor.  Research 
aformed  in  the  aquatic  (open-water)  disposal 
udies  addressed  bioaccumulation  of  contaminants 
t  aquatic  animals,  consequences  of  bioaccumula- 
Mi  in  aquatic  animals,  and  effects  of  aquatic  dis- 
Dsal  on  community  structures.  The  upland  dispos- 
and  wetland  creation  studies  examined  the  ef- 
cts  of  upland  disposal  on  water  quality,  and 
oaccumulation  of  contaminants  in  upland  and 
'etland  plants  and  animals.  Results  of  the  aquatic, 
etland,  and  upland  studies  will  be  synthesized  in 
i  FVP  Synthesis  Report  and  will  provide  a  com- 
irative  assessment  of  effects  associated  with  the 
srious  disposal  options.  (See  also  W90-11316) 
3eiger-PTT) 
/90-11330 


UPERFUND  RECORD  OF  DECISION:  MARA- 
HON  BATTERY,  NY. 

Invironmental  Protection  Agency,  Washington, 
)C.  Office  of  Emergency  and  Remedial  Response, 
or  primary  bibliographic  entry  see  Field  5G. 
^90-11332 


OXICOLOGICAL  ASPECTS  OF  PESTICIDES 

N  NATURAL  WATERS. 

'adua  Univ.  (Italy).  Inst,  of  Occupational  Medi- 

me. 

1.  Manno. 

N:  Watershed  89:  The  Future  for  Water  Quality 
i  Europe.  Volume  I.  Proceedings  of  the 
AWPRC  Conference  held  in  Guildford,  U.K., 
Ipril  17-20,  1989.  Pergamon  Press,  Inc.,  New 
Cork.  1989.  p  113-118.  14  ref. 

Jescriptors:  'Drinking  water,  'Natural  waters, 
Pesticide  toxicity,  'Pesticides,  'Toxicology, 
Water  pollution  effects,  Agricultural  practices, 
3ata  interpretation,  Future  planning,  Population 
ixposure,  Public  participation,  Reviews,  Risk  as- 
essment,  Water  pollution  sources. 

[Tie  ever-growing  demand  for  food  and  the  lack  of 
:ffective  alternatives  in  crop  protection  suggest 
hat  man  will  have  to  share  his  near  future  with  the 
jotential  toxicological  risks  associated  with  expo- 
mre  to  these  compounds.  Among  these  risks  are 
hose  due  to  the  long-term  ingestion  of  small  or 
race  concentrations  of  pesticides  in  drinking 
water.  The  toxicological  potential  of  a  pesticide  for 
nan  is  generally  evaluated  by  extrapolation  of 
toxicity  data  from  animal  experiments.  Factors 
which  make  this  a  difficult  and  possibly  inaccurate 
:xercise  include  (1)  the  sometimes  fallacious  proc- 
:ss  of  extrapolating  from  high  to  low  doses,  (2) 
metabolic  differences  between  experimental  ani- 
mals and  man,  (3)  the  fact  that  human  exposure  to 
chemicals,  particularly  pesticides,  is  almost  invari- 
ably a  multiple  one,  and  (4)  the  intrinsic  limitations 
of  short-term  mutagenicity/genotoxicity  tests.  A 
better  understanding  of  the  basic  mechanisms  of 
toxicity  involved  may  be  more  important  in  im- 
proving risk  evaluation  than  extensive  animal  tox- 
icity testing.  The  reduction  of  the  dose  is  the  best 
measure  against  any  poison.  Effective  action  to 


prevent/limit  the  human  risk  from  ingestion  of 
pesticides  in  drinking  water  will  have  to  be  based 
on  an  interdisciplinary  scientific  approach.  First, 
extensive  and  suitable  analytical  monitoring  of  nat- 
ural waters  is  necessary.  In  the  absence  of  guide- 
line values,  a  case-by-case  risk  evaluation  should  be 
performed  based  on  all  adequate  toxicological  data 
available  and  including  a  definition  of  acceptable 
limits  and  intervention  levels.  Moreover,  an  im- 
provement of  the  risk  perception  and  collaboration 
by  consumers  will  be  helpful.  Finally,  but  very 
important,  a  more  rational  agricultural  use  of  pesti- 
cides will  have  to  be  achieved.  (See  also  W90- 
11403)  (Creskoff-PTT) 
W90-11413 


EFFECTS  OF  AN  EXPERIMENTAL  LAKE 
ACIDIFICATION  ON  ZOOPLANKTON  FEED- 
ING RATES  AND  SELECTIVITY. 

Wisconsin  Univ. -Madison.  Center  for  Limnology. 
M.  E.  Sierszen,  and  T.  M.  Frost. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  4,  p  772-779,  April 
1990.  5  fig,  2  tab,  35  ref.  EPA  Cooperative  Agree- 
ment CR8 122 16-01. 

Descriptors:  'Acid  rain  effects,  'Feeding  rates, 
'Lake  acidification,  'Water  pollution  effects, 
•Zooplankton,  Acid  lakes,  Ecological  effects, 
Ecology,  Ecosystems,  Hydrogen  ion  concentra- 
tion, Phytoplankton,  Species  diversity. 

Although  the  changes  in  plankton  community 
composition  that  result  from  lake  acidification 
have  been  documented,  little  is  known  about  proc- 
esses that  accompany  these  changes.  Investigations 
are  reported  on  an  important  process,  zooplankton 
herbivory,  in  an  experimentally  acidified  lake. 
Acidification  from  pH  6.2  to  5.2  did  not  directly 
impair  the  ability  of  several  major  taxa  to  gather 
food.  Acidification  may  indirectly  affect  selective 
feeding  behavior,  through  changes  in  the  relative 
abundance  of  phytoplankton  species.  Dramatic 
shifts  in  population-level  grazing  were  not  reflect- 
ed in  overall  community  herbivory,  because  of 
complementary  changes  in  populations  in  the  refer- 
ence and  treatment  lake  basins.  Hence,  integrative 
system-level  functions  may  be  poorer  indicators  of 
perturbation  than  specific,  fine-scale  processes. 
(Author's  abstract) 
W90- 11538 

ASSESSING  THE  POTENTIAL  EXTENT  OF 
DAMAGE  TO  INLAND  LAKES  IN  EASTERN 
CANADA  DUE  TO  ACIDIC  DEPOSITION.  III. 
PREDICTED  IMPACTS  ON  SPECIES  RICH- 
NESS IN  SEVEN  GROUPS  OF  AQUATIC 
BIOTA. 

Bayfield  Inst.,  Burlington  (Ontario). 
C.  K.  Minns,  J.  E.  Moore,  D.  W.  Schindler,  and 
M.  L.  Jones. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  4,  p  821-830,  April 
1990.  6  fig,  2  tab,  21  ref. 

Descriptors:  'Acid  rain  effects,  'Canada,  'Com- 
puter models,  'Lake  acidification,  'Species  diversi- 
ty, 'Water  pollution  effects,  Acid  lakes,  Acid  rain, 
Ecological  effects,  Ecosystems,  Environmental 
impact,  Fish,  Hydrogen  ion  concentration,  Mathe- 
matical models,  Mollusks,  Rotifers,  Sulfur  dioxide. 

Models  must  be  used  to  assess  the  damage  suffered 
by  aquatic  biota  as  a  result  of  lake  acidification 
because  acidic  deposition  is  falling  on  vast  areas 
and  it  is  impossible  to  directly  measure  the  condi- 
tions in  every  lake.  Linked  regional  chemical  and 
biotic  models  predicted  that  at  least  20%  of  all 
lakes  in  15  of  38  secondary  watersheds  in  eastern 
Canada  had  lost  at  least  20%  of  their  potential 
species  richness  given  1980  acidic  sulfate  deposi- 
tion levels;  20%  of  lakes  in  15  watersheds  repre- 
sents circa  55,000  lakes.  Fish  and  mollusks  were 
the  most  affected  of  seven  aquatic  taxonomic 
groups,  and  rotifers  the  least.  Mean  percent  loss  of 
potential  richness  in  all  of  eastern  Canada  ranged 
from  5.0  to  9.5%  for  the  seven  groups  of  biota 
under  1980  acidic  deposition.  Sulfur  dioxide  emis- 
sion reductions  of  42%  in  Canada  and  the  United 
States  were  predicted  to  reduce  the  number  of 
affected  watersheds  to  seven,  leaving  circa  25,000 


lakes  with  20%  or  more  loss  of  potential  richness. 
Greater  acidic  deposition  reductions  will  be 
needed  to  minimize  the  biotic  damage  affecting 
large  areas  of  eastern  Canada.  (Author's  abstract) 
W90- 11539 


ABNORMAL  DEVELOPMENT  AND  GROWTH 
REDUCTIONS  OF  POLLOCK  THERAGRA 
CHALCOGRAMMA  EMBRYOS  EXPOSED  TO 
WATER-SOLUBLE  FRACTIONS  OF  OIL. 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 

Auke  Bay  Lab. 

M.  G.  Carls,  and  S.  D.  Rice. 

Fishery  Bulletin  FSYBAY,  Vol.  88,  No.  1,  p  29-37, 

1990.  4  fig,  8  tab,  36  ref 

Descriptors:  'Embryonic  growth  stage,  'Fish, 
'Oil,  'Teratogenic  effects,  'Water  pollution  ef- 
fects, Fish  physiology,  Gills,  Lethal  limit,  Marine 
pollution,  Median  tolerance  limit,  Tissue  analysis. 

Exposure  of  developing  pollock  Theragra  chalco- 
gramma  embryos  to  static  water-soluble  fractions 
(WSF)  of  Cook  Inlet  crude  oil  in  seawater  slowed 
initial  development,  produced  shorter  larvae  and 
caused  morphological  abnormalities  including: 
membranous  vesicles;  body  curvatures;  deforma- 
tions of  yolk,  eye,  brain,  jaw,  intestine  and  pericar- 
dial sac;  absence  of  lower  jaw;  fin  erosion;  yolksac 
bloating;  and  light  pigmentation.  These  abnormali- 
ties were  retained  after  hatch,  and  in  many  cases 
became  more  pronounced  as  developing  structures 
failed  to  form  properly.  The  median  concentration 
of  WSF  that  caused  abnormalities  (AB-50)  was 
2.1+/-0.1  ppm.  Exposure  during  embryonic  devel- 
opment reduced  prehatch  survival  by  a  maximum 
of  26%  and  caused  high  mortality  after  hatch.  The 
median  lethal  concentration  (1.8  +  /-0.6  ppm)  was 
not  significantly  different  than  the  AB-50.  Al- 
though exposed  pollock  embryos  generally  sur- 
vived to  hatching,  larvae  were  malformed,  smaller, 
and  had  poorer  survival  potential  than  controls. 
(Author's  abstract) 
W90- 11540 


EXPERIMENTAL  AND  ENVIRONMENTAL 
INDUCTION  OF  CYTOCHROME  P450E  IN 
FISH  FROM  BERMUDA  WATERS. 

Woods    Hole    Oceanographic    Institution,    MA. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11550 


METALLOTHIONEIN  AS  AN  INDICATOR  OF 
HEAVY-METAL  EXPOSURE  IN  TWO  SUB- 
TROPICAL FISH  SPECIES. 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 11551 


CHANGES  IN  THE  BIOCHEMICAL  COMPO- 
SLTION  OF  A  SUBTROPICAL  BIVALVE,  ARCA 
ZEBRA,  IN  RESPONSE  TO  CONTAMINANT 
GRADIENTS  IN  BERMUDA. 

Woods  Hole  Oceanographic  Institution,  MA. 
Dept.  of  Biology. 

D.  F.  Leavitt,  B.  A.  Lancaster,  A.  S.  Lancaster, 
and  J.  M.  Capuzzo. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  138,  No.  1,2,  p  85-98,  June  19, 
1990.  7  tab,  34  ref. 

Descriptors:  'Bermuda,  'Biochemistry,  'Marine 
pollution,  'Mussels,  'Path  of  pollutants,  'Water 
pollution  effects,  Animal  metabolism,  Animal 
physiology,  Biochemical  tests,  Fate  of  pollutants, 
Fatty  acids,  Lipids,  Marine  animals,  Marine  envi- 
ronment, Pollutant  identification,  Subtropic  zone. 

The  biochemical  composition  of  a  subtropical  bi- 
valve, the  turkey-wing  mussel  Area  zebra,  was 
examined  in  specimens  deployed  along  two  con- 
taminant gradients  (Castle  Harbor  and  Hamilton 
Harbor)  in  Bermuda.  Pooled  homogenized  samples 
of  the  mussel  were  analyzed  for  protein,  ash,  total 
lipid  and  lipid-class  composition.  The  biochemical 
composition  of  A.  zebra  was  similar  to  that  ob- 
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served  in  other  bivalves  that  rely  on  glycogen  as 
their  primary  energy  substratum.  Differences  were 
noted  in  the  lipid  content  and  composition  in  mus- 
sels deployed  in  the  two  harbors.  These  differences 
suggest  that  Hamilton  Harbor  has  higher  food 
availability  than  Castle  Harbor  and  so  the  A.  zebra 
from  Hamilton  Harbor  were  in  better  physiologi- 
cal condition  as  indicated  by  higher  lipid  levels, 
primarily  neutral  lipids.  The  biochemical  composi- 
tion of  the  mussels  provides  no  evidence  that 
Castle  Harbor  is  impacted  by  contaminants  at  a 
local  dumpsite.  Mussels  deployed  at  Hamilton 
Harbor  had  increasing  neutral  lipid  levels  along  an 
increasing  contaminant  gradient,  a  pattern  ob- 
served previously  in  bivalves  impacted  by  anthro- 
pogenic inputs  to  their  environment.  These 
changes  may  indicate  impaired  mobilization  of  free 
fatty  acids  from  the  neutral  to  polar  lipid  pools,  or 
possible  gonadal  resorption  following  exposure  to 
lipophilic  contaminants.  (Author's  abstract) 
W90- 11552 


MEASUREMENT  OF  PHYSIOLOGICAL  EN- 
ERGETICS (SCOPE  FOR  GROWTH)  AND 
CHEMICAL  CONTAMINANTS  IN  MUSSELS 
(ARCA  ZEBRA)  TRANSPLANTED  ALONG  A 
CONTAMINATION  GRADIENT  IN  BERMU- 
DA. 

Plymouth  Marine  Lab.  (England). 
J.  Widdows,  K.  A.  Burns,  N.  R.  Menon,  D.  S. 
Page,  and  S.  Soria. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  138,  No.  1,2,  p  99-117,  June 
19,  1990.  2  fig,  7  tab,  31  ref. 

Descriptors:  *Bermuda,  *  Biochemistry,  'Hydro- 
carbons, "Lead,  *Marine  pollution,  *Mussels,  *Or- 
ganotin  compounds,  'Path  of  pollutants,  'Poly- 
chlorinated  biphenyls,  'Water  pollution  effects, 
Animal  metabolism,  Animal  physiology,  Chemical 
analysis,  Fate  of  pollutants,  Feeding  rates,  Marine 
animals,  Marine  environment,  Oil,  Pollutant  identi- 
fication, Respiration,  Subtropic  zone. 

Mussels  (Area  zebra)  were  transplanted  to  two 
sites  in  Castle  Harbor  and  five  sites  along  a  con- 
tamination gradient  in  Hamilton  Harbor,  Bermuda. 
After  11-12  days  mussels  were  sampled  for  meas- 
urement of  physiological  responses  (such  as  feed- 
ing rate,  food  adsorption  and  respiration  rate)  and 
analysis  of  chemical  contaminants  in  their  body 
tissues  (metals,  alkyltins,  hydrocarbons  (HCs)  and 
their  polar  oxygenated  derivatives,  and  PCBs). 
Physiological  responses  were  integrated  and  per- 
formance was  measured  in  terms  of  'scope  for 
growth'.  Mussels  sampled  50  m  from  the  Castle 
Harbor  'dump  site'  showed  a  slight  decline  in 
scope  for  growth  and  a  slight  increase  in  accumu- 
lated contaminants  (tributyltin  (TBT),  petroleum 
HCs  and  PCBs)  in  comparison  with  the  Castle 
Harbor  'reference  site'.  In  contrast,  mussels  sam- 
pled from  sites  along  the  length  of  Hamilton 
Harbor  showed  a  marked  decline  in  scope  for 
growth,  due  to  a  significant  accumulation  of  Pb, 
TBT,  dibutyltin,  petroleum  HCs  and  their  polar 
oxygenated  derivatives  and  PCBs.  There  was  a 
significant  negative  correlation  between  the  scope 
for  growth  of  Area  and  the  concentration  of  Pb, 
TBT,  aromatic  HCs  and  PCBs  in  their  tissues. 
Area  accumulated  petroleum  HCs  and  their  polar 
oxygenated  derivatives  to  tissue  concentrations 
that  were  sufficient  to  explain  the  recorded  decline 
in  feeding  rate.  Similarly,  TBT  was  accumulated  to 
concentrations  that  could  induce  the  observed  in- 
crease in  energy  expenditure.  Petroleum  HCs  and 
TBT  are  the  major  toxic  contaminants  causing  the 
reduction  in  scope  for  growth  of  Area  in  Hamilton 
Harbor.  (Author's  abstract) 
W90-11553 


ANALYSIS  OF  MACROBENTHIC  AND  MEIO- 
BENTHIC  COMMUNITY  STRUCTURE  IN  RE- 
LATION TO  POLLUTION  AND  DISTURB- 
ANCE IN  HAMILTON  HARBOUR,  BERMUDA. 

Plymouth  Marine  Lab.  (England). 
R   M  Warwick,  H.  M.  Piatt,  K.  R.  Clarke,  J. 
Agard,  and  J.  Gobin. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  138,  No.  1,2,  p  119-142,  June 
19,  1990.  9  fig,  6  tab,  28  ref,  3  append. 


Descriptors:  'Benthic  fauna,  'Bermuda,  'Ecologi- 
cal effects,  'Marine  pollution,  'Water  pollution 
effects,  Ecosystems,  Marine  animals,  Marine  envi- 
ronment, Organotin  compounds,  Statistical  analy- 
sis, Stress. 

A  comparison  of  the  community  structure  of  the 
macrobenthos  and  meiobenthos  at  six  stations  in 
Hamilton  Harbor,  Bermuda  showed  that  the  two 
components  were  affected  differently  by  environ- 
mental disturbance.  Univariate  statistical  analysis 
of  the  macrofauna  species  data  gave  clear  indica- 
tions of  disturbance  at  two  stations,  which  did  not 
relate  to  levels  of  contaminants.  The  meiofauna 
were  apparently  undisturbed  at  all  localities  inves- 
tigated. The  explanation  for  this  differential  re- 
sponse was  most  likely  to  be  physical  disturbance 
of  the  sediment  by  the  passage  of  large  cruise 
liners.  Multivariate  statistical  analyses  indicated 
that  differences  in  faunal  composition  between  sta- 
tions for  both  macrobenthos  and  meiobenthos  were 
not  determined  by  differences  in  water  depth  or 
sediment  type.  However,  the  faunal  composition 
did  correlate  with  certain  anthropogenic  variables, 
particularly  the  tributyl  tin  concentrations  in  the 
water  column.  Thus,  multivariate  analyses  detect- 
ed differences  in  community  composition  which 
could  be  related  to  the  pollution  gradient  at  con- 
taminant concentrations  below  those  at  which  uni- 
variate measures  could  detect  any  stress-response. 
For  macrobenthos,  taxonomic  aggregation  of  the 
species  data  to  family  level  resulted  in  little  loss  of 
information  both  in  univariate  and  multivariate 
analyses  but  for  the  nematode  component  of  the 
meiofauna  aggregation  from  genus  to  family  level 
resulted  in  a  substantial  loss  of  information.  (Au- 
thor's abstract) 
W90-11554 


COMPARISONS  OF  DOMINANCE  CURVES. 

Plymouth  Marine  Lab.  (England). 
K.  R.  Clarke. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  138,  No.  1,2,  p  143-157,  June 
19,  1990.  5  fig,  16  ref.  UK  Dept  of  the  Environ- 
mental Contract  Nr.  7/8/134. 

Descriptors:  'Ecological  effects,  'Ecosystems, 
'Marine  pollution,  'Statistical  analysis,  'Water 
pollution  effects,  Benthic  fauna,  Bermuda,  Marine 
animals,  Marine  environment,  Mathematical  analy- 
sis, Mathematical  equations. 

In  studies  of  community  structure,  a  widely  used 
technique  for  representing  patterns  of  species  abun- 
dance (or  biomass)  in  a  sample  is  the  dominance 
curve,  in  which  species  are  ranked  by  abundance 
and  the  percentage  of  the  total  number  of  individ- 
uals belonging  to  each  species  is  plotted  against 
(log)  species  rank.  Alternatively,  these  percentages 
are  cumulated,  as  in  'k-dominance'  curves,  or  sepa- 
rate k-dominance  curves  for  abundance  and  bio- 
mass are  superimposed,  giving  'abundance-biomass 
comparison'  (ABC)  curves.  When  such  curves  are 
replicated  for  samples  from  a  number  of  sites,  times 
or  treatments,  questions  of  statistical  significance  of 
apparent  differences  arise.  A  framework  for  such 
tests  is  described,  and  illustrated  with  data  from 
the  Intergovernmental  Oceanographic  Commis- 
sion, the  Group  of  Experts  on  the  Effects  of  Pol- 
lutants Bermuda  Workshop,  and  other  studies  of 
the  effects  of  pollutants  on  benthic  communities. 
Also  discussed  is  an  approximately  linearizing 
transformation  for  the  y  axis  of  a  k-dominance 
plot,  designed  to  improve  clarity  of  presentation. 
In  addition,  a  new  descriptive  tool  is  proposed  for 
displaying  'partial  dominance'  patterns  in  commu- 
nity data,  and  it  is  suggested  that  this  may  mitigate 
a  recent  criticism  of  Warwick's  ABC  method,  viz., 
its  overdependence  on  the  single  most  dominant 
species.  (Author's  abstract) 
W90- 11555 


EFFECT  OF  CADMIUM,  COPPER  AND 
CHROMIUMCVI)  ON  THE  GROWTH  OF  NILE 
WATER  ALGAE. 

National  Research  Centre,  Cairo  (Egypt).  Water 
Pollution  Control  Lab. 
M.  R.  Lasheen,  S.  A.  Shehata,  and  G.  H.  Ali. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 
No.  1/2,  p  19-30,  1990.  9  fig,  1  tab,  20  ref. 


Descriptors:  'Algal  growth,  'Bioassay,  'Cadmi 
um,  'Chlorophyta,  'Chromium,  'Copper,  'Heavj 
metals,  'Trace  metals,  'Water  pollution  effects 
Algae,  Laboratory  methods,  Nile  River,  Toxicity 

The  Algal  Assay  Procedure  Bottle  Test  was  usee 
to  investigate  the  effect  of  Cd,  Cu  and  Cr(VI)  01 
the  growth  of  Nile  water  algae.  The  results  of  thi 
investigation  indicated  that  Cd  has  slight  inhibitor; 
effects  on  algal  growth  at  low  concentrations  (0.0! 
mg/L),  while  it  was  inhibiting  to  algal  growth  a 
higher  concentration  (>  1.0  mg/L).  In  contrast 
Cu  and  Cr  did  not  affect  algal  growth  in  al 
investigated  concentrations.  Combinations  of  O 
with  Cu  and  Cr  seemed  to  interact  synergistically 
The  synergism  between  Cd  and  Cu  was  mon 
pronounced  than  between  Cd  and  Cr.  Clea 
changes  in  the  diversity  and  redundancy  of  alga 
structure  took  place  after  metal  addition.  The  in 
hibitory  effect  of  the  studied  metals  was  in  thi 
following  order:  Cd-Cu  >  Cd-Cr  >  Cd  >  Cu  ; 
Cr.  (Author's  abstract) 
W90-11572 


ACIDIFICATION  BY  NITRIC  ACID:  FUTURl 
CONSIDERATIONS. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Microbiology 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11575 


BIOCHEMICAL  CHANGES  IN  DUCK  WEEI 
AFTER  CADMIUM  TREATMENT.  ENHANCE 
MENT  IN  SENESCENCE. 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  c 

Botany. 

A.  Srivastava,  and  V.  S.  Jaiswal. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  5C 

No.   1/2,  p   163-170,   1990.  4  fig,  2  tab,  37  rel 

Descriptors:  'Cadmium,  'Duckweed,  'Enzymes 
'Heavy  metals,  'Senescence,  'Water  pollution  el 
fects,  Aquatic  plants,  Calcium,  Iron,  Magnesiun 
Proteins,  Trace  metals,  Zinc. 

The  effect  of  Cd,  an  environmental  pollutar 
which  is  highly  toxic  to  plants  and  animals,  wa 
studied  on  biochemical  changes  in  the  free  floatin 
duck  weed  (Spirodela  polyrrhiza  L.  SP(20)).  C 
enhanced  senescence;  enzymes  like  peroxidas* 
protease  and  phosphatases,  which  are  known  to  b 
markers  of  senescence,  were  increased  after  C 
treatment.  Nitrate  reductase  activity  was  also  ir 
creased.  With  increasing  Cd  levels,  Ca,  Mg,  an 
Zn  concentrations  in  the  plant  were  decrease 
while  the  Fe  concentration  was  increased.  (Av 
thor's  abstract) 
W90- 11580 


REVIEW  OF  PUBLIC  HEALTH  PROBLEM 
ASSOCIATED  WITH  THE  INTEGRATION  O! 
ANIMAL  HUSBANDRY  AND  AQUACULTURI 
WITH  EMPHASIS  ON  SOUTHEAST  ASIA. 

Philippines  Univ.  at  Los  Banos.  Farming  System 

and  Soil  Resources  Inst. 

L.  C.  A.  Naegel. 

Biological  Wastes  BIWAED,  Vol.  31,  No.  1,  p  6< 

83,  1990.  2  tab,  47  ref. 

Descriptors:  'Animal  wastes,  'Aquaculture,  *Asii 
•Public  health,  'Waste  utilization,  'Water  polli 
tion  effects,  Bacteria,  Human  diseases,  Protozof 
Trematodes. 

In  Southeast  Asia,  as  in  other  regions,  the  integri 
tion  of  animal  husbandry  and  the  recycling  c 
animal  manures  as  a  nutrient  source  in  aquacultur 
may  be  compounding  public  health  problems  bf 
cause  of  the  widespread  use  of  untreated  excreti 
There  is  strong  evidence  that  aquatic  organism 
may  be  more  important  vectors  for  human  disease 
than  generally  realized.  Viral,  bacterial,  protozoi 
and  trematode  diseases  are  spread  to  man  vi 
aquatic  organisms  that  multiply  in  excreta-lade 
water.  Whether  or  not  an  infective  dose  of  pathc 
gen  reaches  a  human  depends  on  the  following:  (i 
the  concentration  of  pathogens  in  the  manure,  th 
time  between  the  excretion  and  infection,  the  dU 
off  rate  of  the  pathogen  in  the  new  environmen 
and  its  ability  to  multiply  there;  (b)  the  number  c 
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termediate  hosts  required  before  the  pathogens 
come  a  threat  to  man;  (c)  practices  of  food 
ndling  and  preparation,  the  level  of  sanitation, 
d  food  consumption  habits;  and  (d)  the  pattern  of 
iman  immunity.  Methods  to  minimize  the  health 
izards  include:  the  use  of  pathogen-free  excreta; 
mtrol  of  pathogens  through  veterinary  activities 
id  health  education;  pond  management  to  control 
ails;  lengthening  of  the  food  chain;  depuration  of 
luatic  organisms  before  harvesting;  hygienic  han- 
ing  and  processing  of  fish;  and  discouraging  con- 
niption of  raw  aquatic  products.  (Miller-PTT) 
'90-11588 


FFECT  OF  SEWAGE  AND  SEWAGE  EF- 
LUENTS  AS  DRINKING  WATER  SOURCES 
OR  POINT-OF-LAY  CHICKENS. 

«dan  Univ.  (Nigeria).  Dept.  of  Preventive  and 

jcial  Medicine. 

or  primary  bibliographic  entry   see   Field   5D. 

'90-11591 


frERACTING  EFFECTS  OF  PH  ACCLIMA- 
ION,  PH,  AND  HEAVY  METALS  ON  ACUTE 
ND  CHRONIC  TOXICITY  TO  CERIODAPH- 
IA  DUBIA  (CLADOCERA). 

rocter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
ental  Safety  Dept. 
E.  Belanger,  and  D.  S.  Cherry. 
>urnal  of  Crustacean  Biology  JCBIDB,  Vol.  10, 
b.  2,  p  225-235,  May  1990.  2  fig,  8  tab,  34  ref. 

lescriptors:  *Bioindicators,  *Heavy  metals,  *Hy- 
rogen  ion  concentration,  'Synergistic  effects, 
Ibxicity,  *Waterfleas,  Acclimatization,  Chemical 
roperties,  Permits,  Water  pollution  effects. 

nderstanding  the  factors  that  modify  the  sensitiy- 
y  of  the  zooplankter  Ceriodaphnia  dubia  to  toxi- 
ints  is  important  to  the  interpretation  of  chronic 
>xicity  data  generated  for  granting  industrial  per- 
uts.  Early  reports  of  high  sensitivity  of  Cerio- 
aphnia  to  brief  pH  excursions  led  toxicologists  to 
uestion  the  use  of  C.  dubia  as  a  test  organism. 
LCute  and  chronic  toxicity  of  pH  and  heavy 
letals,  pH  acclimation  to  acidic  and  alkaline  con- 
itions  and  the  role  of  pH  in  modifying  heavy 
letal  (copper  and  zinc)  toxicities  were  investigat- 
d.  Ceriodaphnia  dubia  acclimated  near  neutral  pH 
ad  acute  (48-hr)  lethal  concentrations  of  4.6 
iridic)  and  10.3  (alkaline)  SU  (Standard  Units). 
Reproduction  and  mortality  were  not  impaired 
etween  pH  6.14-8.99  regardless  of  pH  acclimation 
istory.  Reproduction  was  significantly  impaired 
eyond  these  extremes.  Acute  (48-hr)  exposures  to 
oth  heavy  metals  at  pH  6,  8  and  9  and  in  water 
ardness  of  180,  110  and  100  mg/L  showed  C. 
lubia  was  consistently  most  sensitive  in  low  pH 
nd  low  hardness  waters.  Reproduction  and  mor- 
ality were  not  so  affected  by  pH  in  chronic  expo- 
ures.  Similar  concentrations  of  metals  at  all  pH 
svels  resulted  in  equivalent  reductions  in  offspring 
ler  female.  The  results  strongly  suggest  that  efflu- 
:nt  guidelines  for  pH  at  6-9  are  sound,  and  that 
oxicant  activity  in  chronic  time  frames  (i.e.  expo- 
ures  spanning  several  or  all  life  stages)  is  directed 
irimarily  by  concentration  and  water  hardness,  not 
ly  pH.  (Author's  abstract) 
V90- 11597 


CRYSTAL  OCCURRENCE  AND  WAX  DISRUP- 
nON  ON  LEAF  SURFACES  OF  CABBAGE 
rREATED  WITH  SIMULATED  ACID  RAIN. 

roronto  Univ.  (Ontario).  Dept.  of  Botany. 

2.  M.  Adams,  S.  J.  M.  Caporn,  and  T.  C. 

Hutchinson. 

Sew  Phytologist  NEPHAV,  Vol.   114,  No.   1,  p 

147-158,  January  1990.  20  fig,  55  ref. 

Descriptors:  'Acid  rain,  *Acid  rain  effects,  *Crop 
damage,  'Leaves,  'Plant  pathology,  Air  pollution 
sffects,  Crystals,  Leaf  waxes,  Scanning  electron 
microscopy,  Simulating  rainfall. 

Bpicuticular  waxes  on  leaf  surfaces  of  higher 
plants  are  an  important  barrier  to  ion  and  water 
movement  across  the  cuticle.  Generally,  leaves 
with  more  epicuticular  wax  are  more  hydrophobic, 
affecting  nutrient  leaching,  the  retention  of  water 
drops,    pesticide    spray    retention,    sensitivity    of 


leaves  to  acid  rain  and  infection  by  pathogens. 
Epicuticular  waxes  on  leaves  of  Brassica  oleracea 
L.  (cabbage)  were  studied  using  scanning  electron 
microscopy.  A  single  treatment  with  simulated  rain 
of  pH  5.6,  3.0  or  2.5  was  either  sprayed  onto  plants 
in  an  exposure  chamber  or  applied  as  droplets  with 
a  micropipette.  Treatments  with  acidified  rain 
caused  serious  structural  degradation  of  the  wax 
crystals.  The  alteration  of  crystalline  wax  struc- 
tures was  similar,  but  less  severe,  for  leaves  treated 
with  nitric  acid  solutions  than  sulfuric  acid  solu- 
tions. Numerous  gypsum  crystals  were  found  in 
and  near  lesions  on  the  leaves  treated  with  rain  of 
pH  3.0  and  2.5  for  both  solutions.  The  crystals 
probably  resulted  from  damage  of  cuticular  mem- 
branes by  acidic  rain  which  significantly  altered 
their  permeability  to  ions  in  the  area  of  lesions. 
Crystalline  leaf  waxes  may  be  an  important  target 
for  acidic  pollutants.  (Author's  abstract) 
W90- 11602 


SEASONAL  CHANGES  IN  WHOLE  BRAIN 
AMINE  LEVELS  OF  WHITE  SUCKER  EX- 
POSED TO  ELEVATED  LEVELS  OF  COPPER 
AND  ZINC. 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-11607 


INTRACELLULAR  DEPOSITION  OF  SULFUR 
GLOBULES  IN  A  LARGE-CELLED  PHOTO- 
TROPHIC  BACTERIUM  DENSELY  POPULAT- 
ING AN  UPPER  BOUNDARY  OF  H2S  LAYER 
OF  LAKE  KAIIKE. 

Nagasaki  Univ.  (Japan).  Faculty  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 11628 


FACTORS     POSSIBLY     AFFECTING     DOMI- 
NANCE OF  MICROCYSTIS  SPECIES. 

Yamanashi  Univ.,  Kofu  (Japan).  Faculty  of  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-11629 


PHYSIOLOGICAL  RESPONSES  OF  THE  RED 
ALGAE  GRACILARIA  VERRUCOSA  AND  G. 
TIKVAHIAE  BEFORE  AND  AFTER  NUTRI- 
ENT ENRICHMENT. 

University  of  South  Florida,  Tampa.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2L. 
W90-11632 

ECOHYDROLOGICAL  FRAMEWORK  FOR 
WATER  YIELD  CHANGES  OF  FORESTED 
CATCHMENTS  DUE  TO  FOREST  DECLINE 
AND  SOIL  ACIDIFICATION. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

drologie  und  Wasserwirtschaft. 

H.  J.  Caspary. 

Water  Resources  Research  WRERAQ,  Vol.  26, 

No.  6,  p  1121-1131,  June  1990.  5  fig,  7  tab,  45  ref. 

Descriptors:  'Acid  rain  effects,  'Air  pollution  ef- 
fects, 'Catchment  areas,  'Environmental  effects, 
'Forest  ecosystems,  'Model  studies,  'Transpira- 
tion, 'West  Germany,  Data  interpretation,  Soil 
acidification,  Water  resources  data,  Water  yield. 

The  effect  of  forest  decline  on  water  resources  is 
not  well  documented,  for  there  have  been  no  long- 
term  measurements  on  catchments  with  declining 
forests.  The  precipitation/runoff  relationship  of  the 
declining  forests  of  the  Eyach  catchment  in  the 
Northern  Black  Forest,  Federal  Republic  of  Ger- 
many was  analyzed.  The  uninhabited  catchment 
was  divided  into  four  subcatchments  (7,  10,  30,  52 
sq  km)  which  were  totally  covered  with  coniferous 
forest,  mostly  Norway  spruce.  Long-term  monitor- 
ing from  1973  to  1986  indicated  a  significant  in- 
crease in  water  yield  and  the  runoff  coefficient  for 
the  growing  season,  although  there  had  been  no 
extensive  cutting  in  the  catchment.  An  'ecohydro- 
logical  systems  model'  was  developed  by  incorpo- 
rating field  data  and  plant  physiological  processes 
to  describe  the  increase  in  water  yield.  Field  data 
included  hydrological,   hydrogeological,   geologi- 


cal, soil-physical,  soil-chemical,  water-chemical, 
air-chemical,  pollutant  deposition,  forest  inventory 
and  forest  decline  measurements  from  the  Eyach 
catchment  and  comparable  neighboring  regions. 
The  model  indicated  that  the  observed  increase  in 
water  yield  was  probably  caused  by  a  reduction  of 
forest  transpiration.  This  change  was  linked  to 
forest  decline  and  soil  acidification  caused  by  an- 
thropogenic sources  of  air  pollution.  (Author's  ab- 
stract) 
W90- 11641 


ORGANOCHLORINE  CONTAMINANTS  IN 
DUCK  POPULATIONS  OF  WALPOLE 
ISLAND. 

Windsor  Univ.  (Ontario).  Great  Lakes  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11659 


EFFECT  OF  CHELATED  TRACE  METALS  ON 
PHOSPHORUS  UPTAKE  AND  STORAGE  IN 
NATURAL  ASSEMBLAGES  OF  LAKE  MICHI- 
GAN PHYTOPLANKTON. 

Michigan   Univ.,   Ann   Arbor.   Center  for  Great 

Lakes  and  Aquatic  Sciences. 

C.  L.  Schelske,  and  L.  Sicko-Goad. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

16,  No.   1,  p  82-89,    1990.   5  fig,  4  tab,  23  ref. 

Descriptors:  'Aquatic  productivity,  'Bioaccumu- 
lation,  'Eutrophication,  'Limiting  nutrients, 
•Phosphorus  removal,  'Phytoplankton,  'Water 
pollution  effects,  Aquatic  populations,  Biological 
studies,  Canada,  Chelating  agents,  Ecosystems, 
Lake  Michigan,  Lakes,  Orthophosphates,  Phos- 
phates, Trace  metals,  Tributaries. 

Growth  of  offshore  phytoplankton  in  the  upper 
Laurentian  Great  Lakes  is  phosphorus-limited. 
Nearshore  phytoplankton  in  Lake  Michigan,  how- 
ever, may  grow  in  an  environment  where  anthro- 
pogenic sources  of  both  nutrients  and  trace  metals 
are  variable  and  concentrations  are  much  higher 
than  in  offshore  waters.  Enhanced  phosphate 
uptake  is  attributed  to  the  storage  of  polyphos- 
phate by  phytoplankton  which  can  be  triggered  by 
high  concentrations  of  trace  metals.  Experiments 
with  natural  phytoplankton  assemblages  from  Lake 
Michigan  were  designed  to  determine  if  additions 
of  chelated  trace  metals  and  orthophosphate  in- 
creased phosphate  uptake  more  than  additions  of 
orthophosphate  alone.  Two  types  of  assemblages 
were  studied:  a  surface  phytoplankton  assemblage 
collected  in  April  and  a  metalimnetic  assemblage 
collected  in  September.  Microscopic  examination 
showed  that  phosphate  uptake  in  natural  phyto- 
plankton assemblages  was  enhanced  by  the  addi- 
tion of  trace  metals  and  EDTA  in  the  presence  of 
surplus  orthophosphate.  These  results  and  data 
from  the  literature  suggest  that  polyphosphate 
storage  may  play  an  important  role  in  the  phyto- 
plankton population  dynamics  of  Lake  Michigan, 
especially  in  bays  and  nearshore  areas  where  tribu- 
tary inputs  of  phosphorus  and  trace  metals  are 
high.  If  observed  effects  operate  selectively  at  the 
population  level,  populations  that  accumulate  and 
store  phosphorus  in  nearshore  areas  of  high  phos- 
phorus supply  may  have  a  competitive  advantage 
over  other  populations  in  the  nearshore  or  when 
transported  to  the  offshore  waters  of  this  phospho- 
rus-limited system.  (Author's  abstract) 
W90- 11662 


CONTAMINANT  RESIDUES  IN  THE  BLOAT- 
ER (COREGONUS  HOYI)  OF  LAKE  MICHI- 
GAN, 1969-1986. 

National  Fisheries  Research  Center-Great  Lakes, 

Ann  Arbor,  MI. 

For  primary  bibliographic  entry  see  Field  5B. 
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ERYTHROCYTIC  MICRONUCLEI  IN  WILD 
FISH  FROM  LAKES  SUPERIOR  AND  ONTAR- 
IO THAT  HAVE  POLLUTION-ASSOCIATED 
NEOPLASIA. 

Ontario   Ministry   of  the   Environment,   Rexdale. 
Water  Resources  Branch. 
I.  R.  Smith. 
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Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
16,  No.  1,  p  139-142,  1990.  1  tab,  17  ref.  Ontario 
Ministry  of  the  Environment  Provincial  Lottery 
Project  No.  157. 

Descriptors:  "Biological  studies,  *Fish  populations, 
•Lake  Ontario,  *Lake  Superior,  'Mutagenicity, 
•Toxic  wastes,  *Water  pollution  effects,  Aquatic 
populations,  Bullhead,  Canada,  Carcinogens,  Great 
Lakes,  Mutagens,  Sucker. 

Chemical  contamination  of  the  Great  Lakes  has 
been  implicated  in  a  variety  of  diseases  and  abnor- 
malities in  Great  Lakes  animal  populations.  Many 
carcinogenic  and  mutagenic  chemicals,  by  damag- 
ing the  chromosomes  of  exposed  fish,  cause  chro- 
mosome fragments  to  be  isolated  in  the  cytoplasm 
of  erythrocytes  or  other  cells.  Micronuclei  sugges- 
tive of  exposure  to  chromosome-damaging  agents 
have  developed  in  fish  exposed  to  known  muta- 
gens. The  frequency  of  erythrocytic  micronuclei 
was  determined  in  the  peripheral  circulation  of 
brown  bullheads  (Ictalurus  nebulosus)  and  white 
suckers  (Catostomus  commersoni)  captured  in  lo- 
cations known  to  contain  mutagenic  chemicals. 
The  populations  of  bullheads  and  suckers  from 
these  areas  also  have  abnormal  rates  of  liver  neo- 
plasia. The  frequency  of  micronuclei  or  abnormal 
nuclei  in  these  fish  was  not  elevated  compared  to 
the  frequency  in  fish  populations  without  liver 
neoplasia  collected  from  reference  locations.  The 
inability  of  the  erythrocytic  micronucleus  test  to 
detect  carcinogenic  and  mutagenic  chemicals 
known  in  these  areas  suggests  that  this  test  has 
limited  usefulness.  (Author's  abstract) 
W90- 11667 


ATTACHED  FILAMENTOUS  ALGAE  OF 
NORTHERN  LAKE  SUPERIOR:  FIELD  ECOL- 
OGY AND  BIOMONITORING  POTENTIAL 
DURING  1983. 

Ontario   Ministry  of  the  Environment,   Rexdale. 

Aquatic  Biology  Section. 

M.  B.  Jackson,  E.  M.  Vandermeer,  and  L.  S. 

Heintsch. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

16,  No.  I,  p  158-168,   1990.   1  fig,  4  tab,  39  ref. 

Descriptors:  *Algae,  •Biological  studies,  •Ecologi- 
cal effects,  'Lake  Superior,  'Path  of  pollutants, 
•Water  pollution  effects,  Great  Lakes,  Heavy 
metals,  Lakes,  Nutrients,  Oligotrophy,  Phyto- 
plankton,  Polychlorinated  biphenyls,  Species  com- 
position. 

Filamentous  algae  have  been  used  effectively  to 
biomonitor  a  variety  of  environmental  contami- 
nants including  PCBs,  essential  plant  nutrients,  and 
heavy  metals.  In  Lake  Superior,  the  largest  of  the 
Laurentian  Great  Lakes,  the  shoreline  distribution 
of  attached  filamentous  algae  has  yet  to  be  compre- 
hensively documented.  A  survey  of  attached  fila- 
mentous algae  along  the  Canadian  shoreline  of 
northern  Lake  Superior  was  carried  out  in  late 
August,  1983.  Consistent  with  earlier  surveys  of 
the  American  northwestern  shoreline,  Ulothrix 
zonata  was  identified  as  the  dominant  taxon,  al- 
though most  substrata  were  largely  free  of  at- 
tached algae,  as  is  characteristic  of  highly  oligotro- 
phic  conditions.  A  variety  of  minor  green  and 
blue-green  algae  were  also  identified.  It  is  expected 
that  Cladophera  will  ever  widely  occur  in  Lake 
Superior,  irrespective  of  nearshore  enrichment,  be- 
cause water  temperatures  are  apparently  prohibi- 
tively low.  U.  zonata  samples  from  three  Lake 
Superior  shoreline  sites  were  analyzed  for  PCB 
concentrations.  In  general,  Lake  Superior  water- 
to-algae  elemental  concentration  factors  were  simi- 
lar to  those  from  other  locations  in  the  Great 
Lakes.  Elevated  concentrations  of  Fe,  Al,  and  V  in 
the  vicinity  of  Thunder  Bay  Harbour  and  the 
mouth  of  the  Kaministikwia  River  are  indicative  of 
point  source  loadings,  while  detection  of  PCBs  at 
all  three  Lake  Superior  sites  is  suggestive  of  wide- 
spread low-level  contamination.  (Author's  ab- 
stract) 
W90- 11668 


CONTROLLING  CHEMICAL  AND  BIOLOGI- 
CAL WATER  POLLUTION  BY  QUANTITA- 
TIVE BIOASSAYING. 


All-Union  Centre  for  Surface  and  Vacuum  Re- 
search, Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  5A. 
W90-11669 


IMPACT  OF  ORGANIC  ENRICHMENT  ON 
THE  BENTHIC  MACROINVERTEBRATE 
COMMUNITIES  OF  A  LOWLAND  RIVER. 

Brighton   Polytechnic  (England).   Dept.   of  Civil 

Engineering. 

I.  T.  Whitehurst,  and  B.  I.  Lindsey. 

Water  Research  WATRAG,  Vol.  24,  No.  5,  p  625- 

630,  May  1990.  2  fig,  3  tab,  19  ref. 

Descriptors:  'Benthic  fauna,  'Ecological  effects, 
•Enrichment,  'Eutrophication,  'Pollution  index, 
'Water  pollution  effects,  'Water  quality,  'Water- 
shed management,  Conservation,  England,  Index- 
ing, Species  composition,  Wastewater  disposal, 
Wastewater  facilities. 

Concern  over  water  quality  in  the  River  Adur 
system,  Sussex,  England,  has  been  expressed  by 
both  local  angling  clubs  and  County  conservation 
organizations.  Benthic  macroinvertebrates,  select- 
ed for  study  as  they  integrate  the  effects  of  and 
respond  relatively  quickly  to  environmental 
changes,  were  surveyed  at  eight  sites  using  a  5-min 
kick-sampling  technique  over  a  period  of  24 
months.  The  sites  were  situated  upstream  and 
downstream  of  a  sewage  treatment  works  and  on 
three  tributary  streams.  The  fauna  of  all  sites  was 
impoverished  but  this  was  greatest  at  those  sites 
downstream  of  the  sewage  outfall.  One  of  the  four 
main  branches,  the  Chess  stream,  was  found  to  be  a 
relatively  clean  tributary  and  reflected  conditions 
which  might  prevail  over  the  whole  system  if  the 
water  quality  generally  were  to  be  improved.  Four 
biotic  indices  (the  Chandler  Score  Index,  the  Ex- 
tended Trent  Biotic  Index,  the  BMWP  Score 
Index,  and  the  Gammarus:Asellus  Ratio)  were  ap- 
plied to  the  data.  Although  the  Chandler  Score 
Index  was  found  to  be  useful  in  assessing  organic 
enrichment  of  the  river,  the  Gammarus:Asellus 
Ratio  was  considered  the  most  valuable  index  for 
routine  surveillance.  (Author's  abstract) 
W90-11680 


FISH-FARM  EFFLUENTS  IN  RIVERS:  I.  EF- 
FECTS ON  BACTERIAL  POPULATIONS  AND 
ALKALINE  PHOSPHATASE  ACTIVITY. 

Hull  Univ.  (England).  Dept.  of  Applied  Biology. 
O.  J.  Carr,  and  R.  Goulder. 

Water  Research  WATRAG,  Vol.  24,  No.  5,  p  631- 
638,  May  1990.  2  fig,  7  tab,  42  ref. 

Descriptors:  'Bacteria,  'Ecological  effects,  'Fish 
farming,  'Phosphatases,  *Stream  fisheries,  *Water 
pollution  effects,  Effluents,  England,  Enzymes, 
Heterotrophic  bacteria,  Pathogenic  bacteria, 
Rivers,  Trout,  Watercourses. 

Intensive  freshwater-fish  rearing  is  a  growth  indus- 
try in  England.  Any  deterioration  in  the  bacterio- 
logical quality  of  clean  rivers  caused  by  fish  farm 
effluent  is  of  concern  because:  (1)  increased  bacte- 
rial heterotrophic  activity  might  bring  about 
oxygen  depletion,  and  increased  inorganic  nutrient 
cycling  and  availability,  leading  to  decline  in  water 
quality;  (2)  the  cost  of  treatment  for  water  supply 
would  be  increased;  and  (3)  pathogenic  bacteria 
from  diseased  fish  in  the  farm  might  infect  the 
native  river  fish.  The  effects  of  fish  farm  effluent 
on  abundance  and  heterotrophic  activity  of  bacte- 
ria in  water  and  sediment  of  three  calcareous  wa- 
tercourses in  northeast  England  were  investigated. 
It  was  found  that  bacteria  increased  in  abundance 
(colony-forming  units  and  acridine-orange  direct 
counts)  and  heterotrophic  activity  (glucose-miner- 
alization rate)  in  water  and  sediment  downstream 
of  fish  farms  on  two  of  the  rivers.  A  fish  farm  on 
the  third  watercourse,  which  also  received  a  sub- 
stantial discharge  of  effluent  from  a  sewage  works 
upstream  of  the  fish  farm,  had  little  effect  on 
bacterial  populations.  Alkaline  phosphatase  activi- 
ty (APA)  was  also  investigated  in  the  water  of  one 
river.  This  too  increased  downstream  of  the  fish 
farm.  Increase  in  APA  was  accompanied  by  in- 
crease in  total  bacteria  but  not  by  increase  in 
phytoplankton  biomass.  However,  partition  of 
water  samples  by  membrane  filtration  indicated 


that  most  APA  was  not  associated  with  the  micrc 
flora  but  was  free  in  the  water,  hence  excretion  b 
rainbow  trout  in  the  fish  farm  was  suggested  as  th 
origin  of  the  extra  APA  in  the  river.  (See  als 
W90-1 1682)  (Author's  abstract) 
W90-11681 


FISH-FARM  EFFLUENTS  EN  RIVERS:  II.  EI 
FECTS  ON  INORGANIC  NUTRIENTS,  ALGA 
AND  THE  MACROPHYTE  RANUNCULU 
PENICILLATUS. 

Hull  Univ.  (England).  Dept.  of  Applied  Biolog; 
O.  J.  Carr,  and  R.  Goulder. 
Water  Research  WATRAG,  Vol.  24,  No.  5,  p  63! 
647,  May  1990.  3  fig,  5  tab,  47  ref. 

Descriptors:  'Ecological  effects,  'Fish  farminj 
'Inorganic  compounds,  'Nutrient  concentration 
'Stream  fisheries,  'Water  pollution  effects,  Alg: 
growth,  Bioassay,  Effluents,  England,  Nitrate 
Phosphates,  Rooted  aquatic  plants,  Watercourse 

Inorganic  plant  nutrients  are  substantial  wasi 
products  of  intensive  fish  farming.  The  effects  < 
fish  farm  effluent  on  inorganic  nutrients  in  thr< 
calcareous  watercourses  in  northeast  Englan 
were  investigated.  It  was  found  that  inorgan: 
P04-P  concentrations  increased  markedly  dowi 
stream  of  fish  farms  on  two  of  the  rivers,  but  m 
downstream  of  a  fish  farm  on  a  third  watercoun 
which  had  already  received  a  substantial  discharj 
of  sewage  works  effluent.  High  background  NO 
N  concentrations  masked  effects  of  inorganic- 
input  from  fish  farms  on  total  inorganic  N  in  i 
three  watercourses.  Substantial  input  of  organic 
as  well  as  P04-P  was  observed.  Selenastrum  bioa 
say  showed  greater  phytoplankton  growth  potei 
tial  in  water  from  downstream  of  the  fish  fan 
Laboratory  growth  of  periphytic  algae  was  greati 
in  downstream  water,  and  in  P04-P  augments 
upstream  water,  than  in  upstream  water  alon 
Growth  of  periphytic  algae  in  the  field  on  artifici 
substrata  was  also  greater  downstream  of  the  fis 
farm.  Shoots  of  Ranunculus  penicillatus  collects 
downstream  of  the  fish  farm,  and  grown  in  U] 
stream  water  in  the  laboratory,  made  greater  e 
tension  growth  and  developed  more  adventitioi 
roots  than  shoots  from  upstream  of  the  fan 
Tissue  analysis  supported  the  suggestion  that  tl 
greater  growth  was  related  to  higher  P  content 
plants  from  downstream  of  the  farm.  In  genen 
although  immediate  effects  of  the  fish  farm  efflue 
on  river  vegetation  were  obscured  by  differenti 
weed  cutting,  there  was  considerable  potential  fi 
enhanced  P  to  influence  periphyton  and  high 
plants  in  the  river.  (See  also  W90- 11681)  (Authoi 
abstract) 
W90- 11682 


ACUTE  AND  SUBACUTE  TOXICITY  STUDII 
ON  2,3-DICHLOROPROPIONIC  ACID  AN 
CHLORINATED  POLYACRYLAMIDE  I 
RATS. 

National     Inst,    of    Hygienic     Sciences,    Tokj 

(Japan).  Div.  of  Toxicology. 

R.  Hasegawa,  K.  Naitoh,  Y.  Kawasaki,  Y.  Aida, 

and  J.  Momma. 

Water  Research  WATRAG,  Vol.  24,  No.  5,  p  66 

666,  May  1990.  2  fig,  5  tab,  9  ref. 

Descriptors:  'Acute  toxicity,  'Chlorinated  hydr 
carbons,  'Dose-response  relationships,  'Terat 
genie  effects,  'Toxic  wastes,  'Toxicity,  Chemic 
coagulation,  Drinking  water,  Polymers,  Toxicc 
ogy,  Wastewater  treatment. 

Polyacrylamide  has  been  used  on  the  coagulatk 
process  of  water  and  wastewater  treatment  b 
cause  of  its  powerful  coagulant  property.  Howe 
er,  polyacrylamide  contains  a  small  amount  of  a 
rylamide  monomer,  a  strong  neurotoxic  agent.  Tl 
acute  and  subacute  toxicity  studies  on  2,3-dichlor 
propionic  acid  and  chlorinated  polyacrylamid 
which  are  probably  produced  during  the  chlorin 
tion  of  a  drinking  water  treatment  system,  we 
conducted  in  comparison  with  their  original  cor 
pounds,  acrylamide  and  polyacrylamide  using  vei 
young  Wistar  rats  in  order  to  evaluate  the  safety 
drinking  water.  The  LD50  (mgAg  body  w 
values  were  found  to  be  177  and  141  for  acrylar 
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de,  470  and  289  for  2,3-dichloropropionic  acid, 
>  1000  and  >  1000  for  polyacrylamide,  and  >  1000 
md  >  1000  for  chlorinated  polyacrylamide,  respec- 
ively,  in  male  and  female  rats.  The  28  day  toxicity 
:ests  on  acrylamide,  2,3-dichloropropionic  acid, 
polyacrylamide  and  chlorinated  polyacrylamide 
were  conducted  using  male  rats.  By  feeding  340 
ppm  acrylamide,  growth  was  delayed  during  the 
Srst  19  days  and  then  ceased  when  paralysis  of 
lindlimb  was  observed.  Severe  retardation  of 
;rowth  was  observed  from  the  onset  when  treated 
with  700  ppm.  However,  toxicity  was  weak  when 
half  doses  of  either  acrylamide  or  2,3-dichloropro- 
pionic acid  were  given.  Feeding  polyacrylamide  or 
chlorinated  polyacrylamide  at  doses  of  2500  or 
10,000  ppm  did  not  induce  any  considerable  toxici- 
ty on  the  growth,  gross  findings,  hematological 
ind  biochemical  parameters.  Histopathological  ex- 
amination revealed  inhibition  of  spermatogenesis  in 
rats  fed  340  ppm  acrylamide.  (Author's  abstract) 
W90- 11685 


PLANT  PRODUCTIVITY  AND  HEAVY  METAL 
CONTAMINATION. 

Consiglio  Nazionale  delle  Ricerche,  Pisa  (Italy). 

1st.  per  la  Chimica  del  Terreno. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-11689 


PHYTOTOXICTTY  SUPPRESSION  IN  URBAN 
ORGANIC  WASTES. 

Centro  de  Edafologia  y  Biologia  Aplicada  del 
Segura,  Murica  (Spain).  Dept.  of  Organic  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 11692 


ENCLOSURE  EXPERIMENTS  WITH  LOW- 
DOSE  ADDITIONS  OF  PHOSPHORUS  AND 
NITROGEN  IN  THE  ACIDIFIED  LAKE  NJUP- 
FATET,  CENTRAL  SWEDEN. 

Uppsala    Univ.    (Sweden).    Inst,    of    Ecological 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-11700 


PRELIMINARY  OBSERVATIONS  ON  THE 
NATURE,  TAXONOMIC  COMPOSITION,  DIS- 
TRIBUTION, BEHAVIOR  AND  NUTRIENT 
REQUIREMENTS  OF  THE  'UNUSUAL'  ALGAL 
'JELLIES'  OF  OGUTA  LAKE  IN  SOUTHEAST- 
ERN NIGERIA. 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-11701 


RESPONSE  OF  PHYTOPLANKTON  TO 
COPPER  TREATMENT  WITH  REFERENCE 
TO  SPECIES  SENSITIVITY. 

Humboldt-Univ.  zu  Berlin  (German  DR.).  Sektion 

Biologie. 

V.  Luderitz,  and  A.  Nicklisch. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  74,  No.  6,  p  657-668,  1989. 

Descriptors:  *Algal  control,  'Aquatic  life, 
•Copper,  *Phytoplankton,  'Toxicity,  Algal 
growth,  Chlorophyta,  Cultures,  Cyanophyta,  Dia- 
toms, Growth  rates,  Inhibition. 

Responses  of  different  planktonic  algae  species  to 
copper  treatment  were  tested  using  semi-continu- 
ous culture  and  compared  with  studies  on  copper- 
induced  changes  in  species  composition  of  phyto- 
plankton  samples.  Blue-green  algae  exhibit  lower 
EC- 100  values  than  diatoms  and  Scenedesmus.  The 
four  tested  strains  of  Microcystis  aeruginosa 
showed  different  copper  sensitivity.  Four  response 
types  can  be  distinguished:  (1)  rapid  biomass  loss 
after  copper  application  but  subsequent  growth 
recovery;  (2)  fluctuations  of  growth  but  no  loss  of 
biomass  at  sublethal  concentrations;  (3)  continuous 
recovery  of  growth  rates  after  initially  affected 
growth;  (4)  growth  inhibition  (dormancy)  and  re- 
covery after  inoculation  into  a  copper-free 
medium.  Species  response  to  copper  application 
within  a  phytoplankton  sample  agrees  with  pure 
culture  behavior.  (Author's  abstract) 


W90-11703 


TOXICITY  OF  PIPERONYL  BUTOXIDE-CAR- 
BARYL  SYNERGISM  ON  THE  SNAIL. 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 
D.  K.  Singh,  and  R.  A.  Agarwal. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  74,  No.  6,  p  689-699,  1989.  3  fig,  2 
tab,  37  ref. 

Descriptors:  'Carbaryl,  *Mollusks,  "Organic  pol- 
lutants, 'Pest  control,  *Piperonyl  butoxide, 
♦Snails,  'Synergistic  effects,  'Toxicity,  Acetylcho- 
linesterase, Amino  acids,  Glycogen,  Lactic  acid, 
Metabolism,  Phosphatases,  Proteins,  Sugars. 

Effects  of  piperonyl  butoxide  and  carbaryl  syner- 
gism were  studied  on  the  metabolism  of  the  snail 
Lymnaea  acuminata.  Snails  were  exposed  to  40% 
and  80%  of  the  48  h  LC50  of  carbaryl  or  carbaryl 
+  piperonyl  butoxide  mixture  (1:5).  The  amount  of 
carbaryl  present  in  the  LC50  mixture  was  only 
0.23%  of  the  LC50  of  carbaryl  alone.  The  treat- 
ments caused  a  dose-dependent  decrease  in  glyco- 
gen and  protein  levels  and  acetylcholinesterase 
(AChE)  and  alkaline  phosphatase  activity;  simulta- 
neously, there  was  an  increase  in  levels  of  lactic 
acid,  reducing  sugars  and  amino  acid  and  the  activ- 
ity of  acid  phosphatase.  Significant  differences  in 
AChE  and  phosphatase  activity  were  also  ob- 
served between  the  effects  of  equivalent  concentra- 
tions of  carbaryl  and  carbaryl-synergist.  (Author's 
abstract) 
W90- 11705 


MODELLING  ULVA  COASTAL  MASS 
BLOOMS  WITH  APPLICATIONS  (LA  MO- 
DELISATION  DES  MAREES  VERTES'  LI 
HORALES  ET  SES  APPLICATIONS). 

Institut  Francais  de  Recherche  pour  l'Exploitation 

de  la  Mer,  Brest. 

A.  Menesguen. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 

237-242,  1990,  10  fig,  3  tab,  21  ref. 

Descriptors:  'Algal  blooms,  'Chlorophyta, 
•Coastal  waters,  'Eutrophication,  'France,  'Math- 
ematical models,  'Model  studies,  Agriculture, 
Algae,  Brittanny,  Computer  models,  Nitrogen,  Nu- 
trients, Phosphorus,  Water  pollution  sources. 

Excessive  proliferation  of  Ulva  (Chlorophyta) 
during  the  spring  and  summer  has  been  responsible 
for  hindering  the  recreational  use  of  several  beach- 
es in  Britanny,  France  during  the  last  decade. 
These  mass  blooms  are  well  known  in  eutrophic 
lagoons  such  as  Venice  and  Tunis,  but  seem  out  of 
place  at  open  beaches  with  a  large  tidal  range  and 
little  nutrients  input  from  the  land.  The  numerical 
model  presented  in  this  paper  addresses  two  issues: 
(1)  the  physical  mechanism  which  confines  the 
algae;  and  (2)  the  role  of  phosphorus  and  nitrogen. 
The  model  shows  that  the  topography  of  certain 
bays  cause  local  elimination  of  residual  drift-trap- 
ping masses  of  water.  The  model  also  shows  that 
the  increase  in  nitrogen  input  from  agriculture  is 
responsible  for  these  algae  blooms.  (Author's  ab- 
stract) 
W90- 11732 


POTENTIAL  EFFECT  OF  NITROGEN  FROM 
RIVERS  ON  THE  MARINE  PHYTOPLANK- 
TON BETWEEN  ROSCOFF  AND  SAINT- 
BREUC  (EFFECT  POTENTIAL  DES  APPORTS 
D'AZOTE  D'ORIGINE  FLUVIALE  SUR  LE 
PHYTOPLANKTON  MRIN  ENTRE  ROSCOFF 
ET  SATINT-BRIEUO. 

Electricite  de  France,  Chatou.  Dept.  de  Environ- 
ment Aquatique  et  Atmospherique. 
J.  Riou,  and  P.  Gosse. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 
249-256,  1990,  17  fig,  3  tab,  21  ref. 

Descriptors:  'Coastal  waters,  'Computer  models, 
•France,  'Mathematical  models,  'Model  studies, 
Algae,  Brittany,  Model  testing,  Nitrogen,  Phyto- 
plankton, Primary  productivity,  Roscoff,  Saint- 
Brienc,  Salinity,  Water  quality,  Water  temperature. 

A  model  was  developed  for  the  coastal  ecosystem 
along  North  Brittany  between  Roscoff  and  Saint- 


Brieuc.  Designed  for  impact  studies,  the  model 
takes  into  account  a  time  scale  of  20  years  and 
simulates  the  daily  changes  in  temperature,  salinity, 
phytoplanktonic  biomass,  and  nitrogen,  with  a  res- 
olution of  two  kilometers.  Coastal  North  Brittany 
was  surveyed  between  June  1987  and  June  1988. 
The  thermal  submodel  performed  well  exhibiting  a 
good  response  at  the  extremes  of  the  coast.  The 
production  of  phytoplankton  increased  55%  from 
46  to  70  gm  C/sq  m/yr.  At  the  same  time,  the 
proportion  of  phytoplankton  productivity  in  the 
primary  production  increased  from  22  to  46%.  The 
fixed  algal  vegetation  which  consumes  nitrogen  is 
a  vital  element  of  the  coastal  ecosystem  and  an 
important  nutrient  source.  The  impact  of  nitrogen 
discharges  from  rivers  on  marine  phytoplankton  is 
detectable  in  a  coastal  band  less  than  ten  kilometers 
wide.  (King-PTT) 
W90-11734 


RESPONSE  OF  HYDROPSYCHIDAE  (IN- 
SECTA:  TRICHOPTERA)  LARVAE  TO  DIFLU- 
BENZURON. 

Lehigh  Univ.,  Bethlehem,  PA.  Center  for  Marine 

and  Environmental  Studies. 

P.  T.  Bradt,  and  J.  A.  Williams. 

Journal  of  the  Pennsylvania  Academy  of  Science 

JPSCEY,  Vol.  64,  No.  1,  p  19-22,  May  1990.  1  tab, 

36  ref. 

Descriptors:  'Caddisflies,  'Diflubenzuron,  'In- 
sects, 'Larvae,  'Pesticides,  'Water  pollution  ef- 
fects, Aquatic  insects,  Streams,  Temperature  ef- 
fects. 

The  effects  of  diflubenzuron  on  a  widely  distribut- 
ed stream  insect  was  studied.  Hydropsychidae  (In- 
secta:  Trichoptera)  larvae  were  collected  from  a 
local  stream  and  exposed  in  the  laboratory  to  dif- 
ferent concentrations  of  diflubenzuron  (0.25  ppm, 
0.025  ppm  and  0.0025  ppm  active  ingredient),  an 
insect  growth  regulator.  Fifteen  days  following 
exposure  1.9%  (8  out  of  419)larvae  survived  at 
0.0025  ppm,  2.2%  (10  out  of  459)  at  0.025  ppm  and 
0.59%  (2  out  of  449)  at  0.25  ppm.  In  the  control 
tanks  44.6%  (193  out  of  433)  of  the  larvae  sur- 
vived, including  31.6%  (137)  of  the  surviving 
larvae  that  emerged  as  adults.  Percent  survival  in 
the  control  tanks  was  lowest  (40  to  42%)  in  May 
and  June  when  tank  water  temperatures  exceeded 
those  temperatures  occurring  naturally  in  the 
stream.  In  the  three  experimental  tanks,  no  larvae 
emerged.  Seventy-seven  percent  of  the  deaths  in 
the  experimental  tanks  occurred  in  the  first  seven 
days  following  exposure.  The  genus  Hydropsyche 
comprised  94%  of  the  test  organisms  while  Cheu- 
matopsyche  made  up  the  remaining  6%.  These 
results  suggest  that  extreme  care  should  be  taken 
when  Hydropsychidae  larvae  may  be  exposed  di- 
rectly or  indirectly  to  low  concentrations  of  diflu- 
benzuron. (Author's  abstract) 
W90-11756 


POLLUTION  IN  MASAN  BAY,  A  MATTER  OF 
CONCERN  IN  SOUTH  KOREA. 

Kyungnam  Univ.  (Republic  of  Korea).  Dept.  of 

Environmental  Protection. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11757 


METAL  CONCENTRATIONS  AND  DIGESTIVE 
GLAND  LYSOSOMAL  STABILITY  IN  MUS- 
SELS FROM  HALIFAX  INLET,  CANADA. 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Inst,  for 

Resource  and  Environmental  Studies. 

R.  E.  Ward. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 

5,  p  237-240,  May  1990.  1  fig,  2  tab,  22  ref. 

Descriptors:  'Canada,  'Halifax  Inlet,  'Heavy 
metals,  'Mollusks,  'Mussels,  'Path  of  pollutants, 
'Water  pollution  effects,  Copper,  Lead,  Pollutant 
identification,  Tissue  analysis,  Water  pollution 
sources,  Zinc. 

For  more  than  200  years,  untreated  wastes  have 
been  discharged  into  the  Halifax  Inlet.  The  work 
focused  on  the  uptake  of  metals  by  marine  biota, 
and  on  their  possible  effects  on  health.  Mussels 
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Group  5C— Effects  Of  Pollution 

(Mytilus  edulis)  from  the  Halifax  Inlet  contained 
copper,  lead  and  zinc  in  concentrations  ranging 
from  13.7  to  154.3,  3.1  to  12.1,  and  108.8  to  552.0 
micrograms/gram  dry  weight,  respectively.  Some 
of  the  variation  in  tissue  concentrations  could  be 
attributed  to  the  proximity  of  sampling  sites  to 
point  sources  such  as  sewage  discharge  points.  In 
non-reproducing  mussels,  the  stability  of  digestive 
gland  lysosomal  membranes  was  usually  lower  in 
the  samples  containing  high  zinc  concentrations. 
Failure  to  identify  a  definitive  relationship  between 
the  tissue  concentrations  of  the  metals  studied  and 
the  lysosomal  labilization  period  indicated  that  re- 
sults obtained  for  this  stress  response  may  either  be 
due  to  the  effects  of  a  different  contaminant  group, 
or  the  additive  or  synergistic  effects  of  many  dif- 
ferent groups.  These  observations  indicate  the  need 
for  further  research  in  the  Inlet  involving  other 
contaminant  groups  and  a  suite  of  responses  to 
document  the  effects  of  pollutants  on  marine  biota. 
(Agostine-PTT) 
W90- 11760 


EFFECTS  OF  POLLUTION  ON  MARINE  GAS- 
TROTRICHA  IN  THE  NORTHWESTERN 
ADRIATIC  SEA. 

Modena  Univ.  (Italy).  Dipt,  di  Biologia  Ammale. 
W.  D.  Hummon,  M.  A.  Todaro,  M.  Balsamo,  and 
P.  Tongiorgi. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 
5,  p  241-243,  May  1990.  1  fig,  1  tab,  12  ref. 

Descriptors:  *Adriatic  Sea,  *Gastrotrich  worms, 
•Species  diversity,  *Water  pollution  effects,  Coast- 
al waters,  Littoral  environment,  Marine  animals. 

The  barrier  islands  and  coast  south  and  east  of 
Venice,  Italy,  were  sampled  in  parallel  to  a  study 
conducted  two  decades  ago.  Where  the  previous 
work  found  49  site  records  for  24  species  of  gastro- 
trichs  at  8  sites,  5  littoral  and  3  shallow  sublittoral, 
the  current  project  found  5  site  records  for  2 
species  at  9  sites,  5  littoral  and  4  shallow  sublit- 
toral. There  were  no  site  records  from  littoral  sites; 
one  species,  Dolichodasys  elongatus,  occurred  at 
all  sublittoral  sites.  From  other  locations  (n=  15)  in 
the  present  survey  of  the  Italian  coastline,  where 
paired  littoral  :sublittoral  sites  have  been  paired,  6.7 
(plus  or  minus  0.9)  species  have  been  found  in  the 
littoral  and  8.0  (plus  or  minus  0.9)  species  in  the 
sublittoral.  The  absence  of  gastrotrichs  in  samples 
from  all  five  littoral  sites  and  the  dominance  of  D. 
elongatus  in  sublittoral  sites  is  clear  evidence  as  to 
the  severity  of  pollution  in  this  area.  However,  five 
species  were  found  in  a  sample  from  the  top  of  a 
longshore  bar  at  one  location,  indicating  that  a 
type  of  local  refuge  exists  from  which  future  reco- 
lonization  of  the  remaining  habitat  could  proceed  if 
the  input  of  pollutants  can  be  reversed.  (Author's 
abstract) 
W90- 11761 


WIDESPREAD  NEOGASTROPOD  IMPOSEX 
IN  THE  NORTHEAST  PACIFIC:  IMPLICA- 
TIONS FOR  TBT  CONTAMINATION  SUR- 
VEYS. 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy- 

M.  M.  Saavedra  Alvarez,  and  D.  V.  Ellis. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 
5,  p  244-247,  May  1990.  1  fig,  1  tab,  7  ref. 

Descriptors:  *Antifoulants,  *Coastal  waters, 
•Coasts,  *Imposex,  •Mollusks,  •Organotin  com- 
pounds, •  Pacific  Ocean,  •  Water  pollution  effects, 
Heavy    metals,    Neogastropods,    Water   pollution 


Imposex  (male  genitalia  imposed  on  females)  oc- 
curred in  shoreline  whelks  throughout  the  Straits 
of  Georgia,  Puget  Sound,  the  Straits  of  Juan  de 
Fuca,  and  exposed  west  coasts  of  this  region  of  the 
Northwest  Pacific  Ocean.  Such  neogastropod  im- 
posex indicates  contamination  by  tributyltin  (TBT) 
based  boat  and  ship  anti-fouling  paints.  Thirty- 
eight  sites  have  been  sampled  quantitatively,  with 
all  six  species  now  reported  being  affected.  All 
female  whelks  collected  within  1  km  of  marinas 
and  harbors  showed  imposex,  with  lesser  levels 
under  lower  boat  traffic  conditions.  On  the  outer 
coast  of  the  state  of  Washington,  USA,  and  Van- 


couver Island,  Canada,  even  in  remote  National 
Parks,  imposex  occurred.  At  only  two  sites  sam- 
pled were  there  unaffected  populations.  If  TBT 
contamination  is  the  sole  cause  of  neogastropod 
imposex,  then  the  entire  inside  waters  of  the  Straits 
of  Georgia,  the  Straits  of  Juan  de  Fuca  and  Puget 
Sound  are  affected  by  TBT.  (Author's  abstract) 
W90- 11762 


WIDESPREAD  NEOGASTROPOD  IMPOSEX: 
A  BIOLOGICAL  INDICATOR  OF  GLOBAL 
TBT  CONTAMINATION. 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy. 

D.  V.  Ellis,  and  L.  A.  Pattisma. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  21,  No. 
5,  p  248-253,  May  1990.  2  fig,  3  tab,  12  ref. 

Descriptors:  *Antifoulants,  *Imposex,  *Mollusks, 
•Organotin  compounds,  'Water  pollution  effects, 
Heavy  metals,  Indonesia,  Malaysia,  Neogastro- 
pods, Singapore,  Southeast  Asia,  Water  pollution 
sources. 

Imposex  (male  genitalia  imposed  on  females)  in 
shoreline  whelks  and  other  Neogastropod  molluscs 
is  reported  here  from  S.E.  Asia  (Singapore,  Malay- 
sia and  Indonesia).  In  Singapore  imposex  occurred 
at  all  sites  where  females  were  available.  In  remote 
Ambon  Bay,  Indonesia,  imposex  also  occurred 
widely,  and  was  particularly  severe  in  two  harbors 
with  high  seas  and  interisland  vessels.  There  was  a 
low  incidence  of  imposex  near  Port  Dickson,  a 
small  port  in  Malaysia.  As  whelk  imposex  occurs 
widely  in  the  North  Atlantic  and  Pacific  Oceans,  it 
is  concluded  that  it  is  now  global  not  just  regional- 
ly localized.  From  the  association  of  Neogastropod 
imposex  with  tributyltin  (TBT)  contamination  de- 
rived from  boat  and  ship  anti-fouling  paints,  it 
follows  that  TBT  contamination  and  its  human 
consequences  should  be  considered  a  contempo- 
rary global  threat.  An  imposex  survey  protocol  for 
Neogastropod  species  in  general  has  been  devel- 
oped. This  should  facilitate  testing  in  new  regions 
with  new  species,  and  indicate  where  chemical 
measures  for  treatment  of  TBT  contamination  are 
needed.  (Author's  abstract) 
W90- 11763 


EUHYDROPHYTES  OF  EGYPTIAN  NUBIA. 

Assiut  Univ.  (Egypt).  Dept.  of  Botany. 

For  primary  bibliographic  entry   see  Field   6G. 

W90- 11778 


SUBCLINICAL  EFFECTS  OF  GROUNDWATER 
CONTAMINANTS:  III.  EFFECTS  OF  REPEAT- 
ED ORAL  EXPOSURE  TO  COMBINATIONS 
OF  BENZENE  AND  TOLUENE  ON  IMMUNO- 
LOGIC RESPONSES  IN  MICE. 
Utah  State  Univ.,  Logan.  Dept.  of  Biology. 
G.  C.  Hsieh,  R.  D.  R.  Parker,  R.  P.  Sharma,  and  B. 
J.  Hughes. 

Archives  of  Toxicology  ARTODN,  Vol.  64,  No. 
4,  p  320-324,  June  1990.  2  fig,  5  tab,  62  ref.  USGS 
Grant  G-1255. 

Descriptors:  *Benzene,  'Biological  studies, 
•Groundwater  pollution,  'Sublethal  effects,  •Tolu- 
ene, *Toxicity,  *Water  pollution  effects,  Bioassay, 
Drinking  water,  Mice. 

Toxicity  of  environmental  pollutants  may  be  ex- 
pressed as  the  combined  effects  of  chemicals.  Ben- 
zene, a  proven  hematotoxic  agent,  frequently 
occurs  with  toluene  in  contaminated  groundwater. 
Groups  of  CD-I  male  mice  were  exposed  continu- 
ously to  benzene  for  four  weeks  (166  mg/L),  tolu- 
ene (80  and  325  mg/L)  and  combinations  of  ben- 
zene (166  mg/L)  +  toluene  (80  mg/L  or  325  mg/ 
L)  in  drinking  water.  Benzene  induced  anemia  was 
alleviated  by  simultaneous  toluene  treatment.  Leu- 
kopenia and  lymphopenia  were  observed  in  the 
case  of  benzene  only  and  benzene  +  toluene  (80 
mg/L)-treated  mice.  The  cytopenia,  however,  was 
less  severe  in  the  benzene  +  toluene  (325  mg/L)- 
treated  group.  Immunotoxicity  induced  by  benzene 
treatment  alone  was  characterized  by:  involution 
of  the  thymic  mass  and  suppression  of  both  the  B 
and  T  cell  mitogeneses,  mixed  lymphocyte  culture 
response  to  alloantigens,  the  tumor  lytic  ability  of 


cytotoxic  T-lymphocytes  as  determined  by  Cr- 
release  assay,  and  antibody  production  response  to 
T-dependent  antigen  (sheep  red  blood  cells).  IL-2 
secretion  by  Con  A-stimulated  mouse  T-cells  was 
decreased  in  the  benzene  treated  group.  Toluene 
(325  mg/L)  completely  inhibited  these  adverse  ef- 
fects when  it  was  coadministered  with  benzene, 
while  the  low  dose  of  toluene  (80  mg/L)  did  not 
protect  against  benzene  induced  depressions  of 
immune  functions.  Toluene  administered  alone  at 
levels  up  to  325  mg/L  showed  no  obvious  immun- 
otoxic  effects.  Results  of  this  study  demonstrated 
that  toluene,  in  sufficient  amounts,  has  an  antago- 
nistic effect  on  benzene  immunotoxicity.  (Author's 
abstract) 
W90-11782 


GLOBAL  ASPECTS  OF  MARINE  POLLUTION 
POLICY--THE  NEED  FOR  A  NEW  INTERNA- 
TIONAL CONVENTION. 

California  Univ.,  Santa  Cruz.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11826 


GLOBAL  ASPECTS  OF  MARINE  POLLUTION 
POLICY-THE  NEED  FOR  A  NEW  INTERNA- 
TIONAL CONVENTION. 

California  Univ.,  Santa  Cruz.  Dept.  of  Biology. 
W.  J.  Davis. 

Marine  Policy  MAPODG,  Vol.  14,  No.  3,  p  191- 
196,  1990.  1  fig. 

Descriptors:  *International  agreements,  •Interna- 
tional commissions,  *  London  Dumping  Conven- 
tion, *Marine  pollution,  *Water  policy,  Ocean 
dumping,  Water  pollution  control,  Water  pollution 
prevention. 

Oceans  have  always  been  used  as  a  waste  reposi- 
tory by  human  societies.  Now,  however,  toxic 
waste  generation  is  large  in  relation  to  planetary 
limits.  We  have  developed  the  capacity  to  destroy 
our  biosphere  with  toxic  waste.  Only  10%  of 
marine  pollutants  originate  with  deliberate  dump- 
ing; the  other  90%  come  from  land-based  sources. 
New  policies  must  be  developed  to  address:  (1) 
understanding  the  fate  of  toxic  wastes  entering  the 
seas,  (2)  longevity  of  100  plus  years  of  some 
wastes,  (3)  life  threatening  impact  on  the  biosphere 
of  some  forms  of  waste  and  (4)  the  intimate  inter- 
connection of  all  ecosystems.  The  London  Dump- 
ing Convention(LDC)  is  the  chief  international 
treaty  for  regulating  and  limiting  dumping  at  sea. 
The  LDC  is  moving  away  from  regulation  and 
toward  prohibition  of  most  forms  of  disposal  at 
sea.  An  international  convention  is  needed  to  foster 
international  cooperation  in  the  prevention  of 
marine  pollution  by  serving  as  a  clearinghouse  for 
the  exchange  of  technologies  in  the  area  of  toxic 
waste  source  reduction  and  abatement.  (Feder- 
PTT) 
W90- 11826 


EVALUATION  OF  POLLUTANT  TOXICITY  EM 
AQUATIC  ENVIRONMENT  BY  ASSAY  OF  EN- 
ZYMES RELEASED  FROM  LYSOSOMES. 

Science  Univ.  of  Tokyo  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-11835 

TOXICITY  OF  CARBOFURAN  TO  SELECTED 
MACROINVERTEBRATES  IN  PRAIRIE 
PONDS. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
M.  Wayland,  and  D.  A.  Boag. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  45,  No.  1,  p  74-81,  July 
1990.  3  tab,  14  ref. 

Descriptors:  *Carbamate  pesticides,  *Macroinver- 
tebrates,  •Pesticide  toxicity,  *Ponds,  *Toxicity, 
•Toxicology,  •Water  pollution  effects,  Amphi- 
pods,  Aquatic  insects,  Path  of  pollutants,  Prairies. 
Waterfowl. 

A  large  proportion  of  North  America's  waterfow 
rely  on  prairie  potholes  as  a  source  of  high-proteir 
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ivertebrate  food  throughout  the  breeding  and 
rood-rearing  portions  of  their  annual  cycle.  In 
;cent  years,  carbofuran  (2,3-dihydro-2-2  dimethyl- 
■benzofuranyl  methylcarbamate)  has  been  one  of 
le  most  widely-used  insecticides  on  the  Canadian 
rairies.  Carbofuran-induced  mortality  was  as- 
issed  in  macroinvertebrates  selected  for  their  im- 
ortance  as  waterfowl  foods.  These  animals  were 
onfined  in  small  cages  in  prairie  ponds  and  the 
onds  were  subsequently  treated  with  carbofuran. 
11  1986  eight  farm  ponds  located  near  Edmonton, 
dberta,  were  used  and  in  1987  a  study  was  con- 
ucted  within  twenty-one  polyethylene  enclosures 
laced  in  one  semi-permanent  prairie  pothole  lo- 
ated  near  Sherwood  Park,  Alberta.  Groups  of 
ight  adults  of  the  amphipod  Gammarus  lacustris, 
ix  late-instar  larvae  of  the  midge  Chironomus 
sntans,  and  six  nymphs  of  the  damselfly  genus 
inallagma  were  collected  in  1986  and  caged  in 
lastic  containers,  one  taxon  per  cage.  For  each 
»xon,  six  containers  were  placed  at  randomly- 
elected  shallow  sites  and  another  six  at  randomly- 
elected  deep  sites  in  2  treatment  and  2  control 
onds.  Carbofuran  was  applied  to  the  treatment 
onds.  Sixteen  and  124  hours  after  spraying  water 
amples  were  collected  and  carbofuran  levels  ana- 
lyzed. The  containers  were  retrieved  from  each 
ond  72  to  96  hours  after  treatment  and  live  and 
lead  organisms  were  counted.  In  the  1987  study, 
he  procedure  was  the  same,  but  groups  of  10 
lyalella  azteca  (an  amphipod),  8  late-instar  larvae 
if  the  genus  Limnephilus  (a  caddisfly),  and  10 
Chironomus  tentans  larvae  were  used.  Survival 
ates  of  all  five  taxa  varied  widely,  probably  due  to 
he  difference  among  ponds  in  carbofuran  concen- 
rations.  The  lack  of  a  well-defined  relationship 
letween  survival  and  concentration  suggests  that 
ither  factors,  such  as  mobility  of  the  invertebrates 
o  avoid  the  pesticides,  or  rapid  degradation  of 
arbofuran  in  alkaline  pond  water,  may  have  modi- 
ied  the  carbofuran-induced  mortality  rates  of  these 
axa.  (Dublin-PTT) 
V90-11838 


MANGES  IN  BRAIN  MONOAMINE  LEVELS 

VND  MONOAMINE  OXIDASE  ACTIVITY  IN 

[HE      CATFISH,      CLARIAS      BATRACHUS, 

JURING     CHRONIC    TREATMENTS     WITH 

MERCURIALS. 

3anaras  Hindu  Univ.,  Varanasi  (India).  Centre  of 

Vdvanced  Study  in  Zoology. 

t  Kirubagaran,  and  K.  P.  Joy. 

Bulletin    of    Environmental    Contamination    and 

toxicology  BECTA6,  Vol.  45,  No.  1,  p  88-93,  July 

1990.  1  fig,  17  ref. 

Descriptors:  *Catfish,  *Chronic  toxicity,  'Mercu- 
ry, *Metabolism,  *Water  pollution  effects,  Brain, 
Enzymes,  Fungicides,  Sublethal  effects,  Tissue 
analysis. 

Mercury  is  a  widely-recognized  neurotoxin  and 
lias  been  reported  to  impair  brain  monoamine  neur- 
otransmitter metabolism.  Reports  on  effects  of  Hg 
on  brain  monoamine  activity  in  fishes  are  scarce. 
Changes  in  the  brain  monoamine  levels  and  the 
degradation  enzyme,  monoamine  oxidase  (MAO), 
were  studied  in  the  catfish,  Clarias  batrachus.  Fish 
were  exposed  to  sublethal  concentrations  of  an 
inorganic  mercury  compound  (mercuric  chloride) 
and  2  organic  mercury  compounds  (methylmer- 
curic  chloride  and  a  commercial  mercurial  fungi- 
cide formulation,  emisan  6).  Over  1 80  adult  catfish, 
divided  into  4  groups  of  45  fish  each,  were  used. 
Groups  1,  2,  and  3  were  exposed  to  sublethal 
concentration  of  0.05  mg  L/HgC12,  0.04  mg/L 
CH3HgCl,  and  0.5  mg/L  emisan  6,  respectively; 
group  4  was  untreated.  Fifteen  fish  from  each 
group  were  sacrificed  after  45,  90,  and  180  days. 
The  brains  were  removed  and  analyzed  for  nore- 
pinephrine (NE),  dopamine  (DA),  serotonin  (5- 
HT)  and  MAO  activity.  In  the  Hg-treated  catfish, 
brain  concentrations  of  DA  and  NE  did  not 
change  significantly  after  45  days,  but  had  regis- 
tered a  significant  rise  after  90  and  180  days.  Brain 
MAO  activity  decreased  significantly  after  45  days 
in  the  CH3HgCl  group  and  in  all  treated  groups 
after  90  and  1 80  days.  The  concentration  of  5-HT 
in  the  brain  of  Hg-treated  catfish  decreased  signifi- 
cantly only  after  90  and  180  days.  The  magnitude 
of  effect  was  dependent  on  the  nature  of  the  mer- 
cury     compounds;      the      organic      mercurials, 


CH3HgCl  and  emisan  6,  were  found  to  impair 
brain  monamine  activity  more  than  inorganic  Hg. 
The  observations  further  showed  that  the  magni- 
tude of  the  effects-increase  or  decrease  in  brain 
monoamine  levels  and  decrease  in  MAO~is  de- 
pendent on  the  exposure  period;  the  maximum 
effects  were  noticed  in  the  180-day  treatment. 
(Dublin-PTT) 
W90- 11839 


CHRONIC  EFFECTS  OF  ARSENIC  ON  AMERI- 
CAN RED  CRAYFISH,  PROCAMBARUS  CLAR- 
KII,  EXPOSED  TO  MONOSODIUM  METHAN- 
EARSONATE  (MSMA)  HERBICIDE. 

Southern  Univ.,  Baton  Rouge,  LA.  Dept.  of  Bio- 
logical Sciences. 
S.  M.  Naqvi,  and  C.  T.  Flagge. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  45,  No.  1,  p  101-106, 
July  1990.  2  tab,  9  ref. 

Descriptors:  'Arsenic,  *Chronic  toxicity,  'Cray- 
fish,  *Herbicides,  *Water  pollution  effects,  Bioac- 
cumulation,  Growth  rates,  Highway  effects,  Lou- 
isiana, Shellfish,  Sublethal  effects. 

Monosodium  methanearsonate  (MSMA)  herbicide 
has  been  used  in  Louisiana  for  the  past  16  years  to 
control  non-crop  weeds  alongside  highways. 
American  red  crayfish,  Procambarus  clarkii,  from 
Louisiana  account  for  98%  of  the  annual  crayfish 
harvest  in  North  America.  The  possible  chronic 
effects  of  arsenic  (the  main  constituent  MSMA)  on 
P.  clarkii  were  assessed  in  a  laboratory  study. 
Effects  investigated  included  effects  on  fecundity, 
hatchability,  and  growth  rate  of  juveniles.  To 
assess  the  sublethal  effects  of  arsenic,  18  adult 
males  were  exposed  to  100  ppm  MSMA  for  a 
period  of  12  weeks  and  18  females  were  exposed  to 
100  ppm  MSMA  a  total  24  weeks  (12  weeks  with 
males)  up  to  the  time  at  which  they  laid  their  eggs. 
Twenty  hatchlings,  which  were  produced  by  treat- 
ed females,  were  placed  in  15  ppm  MSMA  solution 
and  their  growth  rate  was  monitored  daily  for  an 
additional  36  weeks.  The  weight  and  length  of 
hatchlings  were  measured  monthly  and  their  molt- 
ing frequency  and  behavioral  activities  were  re- 
corded daily.  Analysis  of  variance  and  Student's  t- 
test  were  applied  to  data  on  growth,  fecundity,  and 
hatchability.  MSMA  reduced  egg  hatching  drasti- 
cally. However,  the  number  of  eggs  produced,  the 
weight  and  length  of  hatchlings,  and  the  molting 
frequencies  were  not  significantly  different  from 
control.  The  herbicide  concentration  used  may 
have  been  too  low  to  produce  a  significant  inhibi- 
tory effect  on  growth  rate.  (See  also  W90-11840) 
(Dublin-PTT) 
W90- 11841 


RESPONSE  OF  A  WINTER  PLANKTON  FOOD 
WEB  TO  SIMAZINE. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
D.  G.  Jenkins,  and  A.  L.  Buikema. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  9,  No.  6,  p  693-705,  June  1990.  2 
fig,  4  tab,  38  ref. 

Descriptors:  *Food  chains,  'Herbicides,  'Plank- 
ton, 'Simazine,  'Water  pollution  effects,  Ammo- 
nia, Bacteria,  Diatoms,  Dissolved  oxygen,  Hydro- 
gen ion  concentration,  Nitrates,  Phytoplankton, 
Rotifers,  Zooplankton. 

In  situ  microcosms  of  a  winter  plankton  communi- 
ty were  exposed  for  21  days  to  0.0,  0.1,  0.5,  and  1.0 
mg/L  of  the  herbicide  simazine,  approximating 
persistent  levels  found  after  application  in  other 
systems.  Physical-chemical  parameters,  phyto- 
plankton, bacteria,  and  zooplankton  were  quanti- 
fied. Simazine  induced  decreases  in  dissolved 
oxygen  and  pH,  but  induced  increases  in  nitrates 
and  ammonia  levels  compared  to  control  micro- 
cosms. Phytoplankton  were  differentially  affected 
by  simazine.  Sensitive  taxa  included  Trachelo- 
monas,  Glenodinium,  and  diatoms.  Others,  such  as 
Dinobryon  and  small  coccoids  were  not  signifi- 
cantly affected.  Bacteria  data  were  variable  and 
did  not  exhibit  changes  related  to  phytoplankton 
densities  or  simazine.  Rotifers  dominated  the  zoo- 
plankton and  were  also  differentially  affected  by 
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simazine.  The  dominant  species,  Kellicottia  boston- 
iensis,  exhibited  a  positive  response  to  simazine,  as 
did  Keratella  cochlearis,  due  to  lesser  mortality  in 
the  higher  concentrations  of  simazine.  Polyarthra 
vulgaris  was  unaffected,  but  Synchaeta  pectinata 
was  impaired  by  simazine  at  day  21.  Zooplankton 
(primarily  rotifers)  may  have  fed  on  heterotrophic 
cells  more  than  on  autotrophic  cells,  and  may  have 
been  more  closely  associated  with  the  detrital  food 
chain  than  the  autotropic  food  chain.  (Author's 
abstract) 
W90- 11844 


ACUTE  TOXICITY  OF  A  COMPLEX  MIXTURE 
OF  SYNTHETIC  HEXACHLOROETHANE  (HO 
SMOKE  COMBUSTION  PRODUCTS:  I.  COM- 
PARATIVE TOXICITY  TO  FRESHWATER 
AQUATIC  ORGANISMS. 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 
Ecology  Section. 

D.  J.  Fisher,  D.  T.  Burton,  and  R.  L.  Paulson. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  6,  p  745-754,  June  1990.  2 
fig,  8  tab,  20  ref. 

Descriptors:  'Acute  toxicity,  'Aquatic  animals, 
'Aquatic  life,  'Chlorinated  hydrocarbons,  'Muni- 
tions wastes,  'Toxicity,  'Water  pollution  effects, 
Algal  growth,  Aquatic  insects,  Crustaceans,  Fish, 
Heavy  metals,  Median  tolerance  limit. 

The  acute  toxicity  of  a  synthetic  hexachloroethane 
(HC)  smoke  combustion  products  (munitions)  mix- 
ture to  nine  freshwater  aquatic  organisms  was  de- 
termined. Synthetic  HC  smoke  combustion  prod- 
ucts, found  in  the  M8  grenade,  the  M5  smoke  pot 
and,  the  M4A1  floating  smoke  pot,  are  a  complex 
mixture  containing  Zn,  Cd,  As,  Pb,  Al,  CC14, 
C2C14,  C2C16,  C6C16,  and  HC1.  Juvenile  fish  ex- 
posed to  the  mixture  for  96  hours  included  the 
fathead  minnow,  bluegill,  channel  catfish,  and  rain- 
bow trout.  Invertebrates  tested  for  48  hours  includ- 
ed the  neonate  water  flea,  early  young  amphipod, 
midge  larva  and  the  mayfly  larva.  The  effect  of  the 
mixture  on  the  growth  of  the  green  alga  Selenas- 
trum  capricornutum  was  also  studied.  The  dis- 
solved components  of  the  synthetic  HC  smoke 
combustion  products  mixture  were  found  to  be 
quite  toxic  to  a  number  of  freshwater  species, 
especially  the  algae,  rainbow  trout  and  water  flea. 
A  test  solution  containing  only  5.6%  of  a  stock 
mixture  of  these  components  caused  both  an  algis- 
tatic  and  algicidal  effects  on  the  alga.  The  rainbow 
trout  and  the  water  flea  had  96  and  48-hour  LC50s 
of  2.2  and  9.3%  of  the  stock  solution,  respectively. 
It  must  be  stressed  that  these  component  concen- 
trations are  artificially  derived  levels  that  were 
used  in  an  effort  to  determined  LC50  valves  for  the 
various  species.  At  present,  there  are  no  data  con- 
cerning the  actual  amounts  of  these  components 
that  could  be  released  to  the  aquatic  environment 
after  use  of  grenades  and  smoke  pots  or  after 
disposal  of  stockpile  munitions.  (See  also  W90- 
1 1850)  (Author's  abstract) 
W90-11849 


ACUTE  TOXICITY  OF  A  COMPLEX  MIXTURE 
OF  SYNTHETIC  HEXACHLOROETHANE  (HO 
SMOKE  COMBUSTION  PRODUCTS:  II.  DE- 
TERMINATION OF  COMPONENT  TOXICITY. 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 
Ecology  Section. 

D.  J.  Fisher,  D.  T.  Burton,  and  R.  L.  Paulson. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  6,  p  755-760,  June  1990.  3 
tab,  23  ref. 

Descriptors:  'Acute  toxicity,  'Bioassay,  'Chlorin- 
ated hydrocarbons,  'Munitions  wastes,  'Water 
pollution  effects,  Algae,  Daphnia,  Fish,  Heavy 
metals,  Zinc. 

Synthetic  hexachloroethane  (HC)  smoke  combus- 
tion products  are  a  complex  mixture  containing 
Zn,  Cd,  Pb,  Al,  CC14,  C2C16,  C6C16,  and  HO. 
These  compounds  are  combustion  products  of  the 
M8  grenade,  M5  smoke  pot,  and  M4A1  floating 
smoke  pot.  The  dissolved  components  of  the  syn- 
thetic HC  smoke  combustion  products  mixture  are 
quite  toxic   to  a  number  of  freshwater  species, 
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especially  a  green  alga,  rainbow  trout,  and  water 
flea,  Acute  48-hours  static  bioassays  were  conduct- 
ed with  neonate  Daphnia  magna  to  assess  the  tox- 
icity of  various  individual  components  and  mix- 
tures of  components  of  the  synthetic  HC  smoke 
combustion  products  mixture.  These  tests  showed 
that  the  metals,  zinc  in  particular,  were  the  major 
toxic  component  of  the  mixture.  When  the  chlorin- 
ated organics  were  tested  as  a  group,  they  caused 
only  minimal  toxicity  to  the  daphnids.  Because  this 
study  was  based  on  artificially  derived  dissolved 
component  concentrations,  information  concerning 
environmental  concentrations  of  the  various  com- 
ponents after  use  or  disposal  of  the  munitions  is 
necessary  to  assess  possible  hazards  to  aquatic  life. 
(See  also  W90-1 1849)  (Author's  abstract) 
W9O-11850 


NEW  METHOD  FOR  DETERMINING  EFFLU- 
ENT TOXICITY  USING  DUCKWEED  (LEMNA 
MINOR). 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 11851 


INFLUENCE  OF  LIGHT  INTENSITY  AND 
PHOTOADAPTATION  ON  THE  TOXICITY  OF 
PCB  TO  A  MARINE  DIATOM. 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 
H.  J.  Ruben,  E.  M.  Cosper,  and  C.  F.  Wurster. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  6,  p  777-784,  June  1990.  7 
fig,  1  tab,  36  ref. 

Descriptors:  'Adaptation,  *Diatoms,  'Light  inten- 
sity, 'Marine  algae,  *Polychlorinated  biphenyls, 
♦Toxicity,  *Water  pollution  effects,  Bioaccumula- 
tion,  Chlorophyll  a,  Chronic  toxicity,  Growth 
rates,  Photosynthesis,  Phytoplankton. 

An  investigation  of  the  influence  of  light  intensity 
and  photoadaptation  on  the  toxicity  of  polychlori- 
nated  biphenyls  (PCBs)  to  the  marine  diatom,  Di- 
tylum  brightwellii,  was  undertaken.  Cultures  were 
adapted  to  six  light  intensities  (30,  50,  75,  100,  125, 
1 50  microE/sq  m/s)  for  a  period  of  three  months. 
During  this  time  a  significant  decease  in  cell  size 
occurred  at  the  lower  light  intensities.  (The  cul- 
tures grown  at  30,  100,  and  150  microE/sq  m/s 
were  then  tested  for  sensitivity  to  10  microgm/L 
PCB.)  Rates  of  growth  and  photosynthesis  (uptake 
of  14C-HC03/microgm  Chi  a/h)  and  cellular  con- 
centrations of  chlorophyll  a  and  carotenoids,  as 
well  as  cell  size,  were  measured.  PCB  toxicity  was 
greatest  at  the  higher  light  intensities.  Adapted 
cultures  were  less  sensitive  to  PCB  than  unadapted 
cultures  indicating  that  photoadaptation  increased 
tolerance  to  PCB.  In  the  unadapted  cultures, 
growth  rates  and  photosynthetic  activity  were  sig- 
nificantly depressed  by  all  PCB  treatments.  In  the 
adapted  cultures  growth  rate  at  1 50  microE/sq  m/ 
s  was  the  only  measurement  to  show  a  significant 
decrease  with  the  PCB  treatment.  Cellular  concen- 
trations of  chlorophyll  a  and  carotenoids  varied 
with  adaptation  history,  light  intensity,  and  PCB 
treatment.  14C-PCB  (Aroclor  1254)  accumulation 
was  compared  in  adapted  and  nonadapted  cultures. 
The  nonadapted  cultures  accumulated  an  order  of 
magnitude  more  PCB,  and  the  greatest  accumula- 
tions correlated  with  reduced  rates  of  photosynthe- 
sis and  growth  in  cultures  grown  at  the  highest 
light  levels.  In  the  natural  environment,  light  avail- 
ability is  likely  to  show  extreme  changes.  Natural 
phytoplankton  populations  experiencing  continual 
light  intensity  fluctuations  may  be  more  sensitive 
to  PCB  than  those  cultured  in  the  laboratory  under 
a  single  light  intensity.  (Author's  abstract) 
W90- 11852 


EFFECTS  OF  ARSENATE  ON  GROWTH  AND 
PHYSIOLOGY  IN  MALLARD  DUCKLINGS. 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
M.  B.  Camardese,  D.  J.  Hoffman,  L.  J.  LeCaptain, 
and  G.  W.  Pendleton. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  9,  No.  6,  p  785-795,  June  1990.  3 
fig,  3  tab,  41  ref. 

Descriptors:  'Animal  growth,  'Arsenic  com- 
pounds,    'Ducks,     'Growth     rates,     'Toxicity, 


•Water  pollution  effects,  Adenosine  triphosphate, 
Animal  behavior,  Animal  physiology,  Aquatic 
plants,  Arsenic,  Enzymes,  Food  habits,  Histology, 
Irrigation  water,  Waterfowl. 

Arsenic  (As)  has  been  found  at  elevated  concentra- 
tions in  irrigation  drainwater  and  in  aquatic  plants 
utilized  by  waterfowl.  Mallard  (Anas  platyrhyn- 
chos)  ducklings  received  an  untreated  diet  (con- 
trols) or  diets  containing  30,  100,  300  ppm  As 
added  as  sodium  arsenate.  After  10  weeks  blood 
and  tissue  samples  were  collected  for  biochemical 
and  histological  examination.  Arsenic  accumulated 
significantly  in  brain  and  liver  of  ducklings  fed  100 
or  300  ppm  but  did  not  result  in  histopathological 
lesions.  The  300-ppm  dietary  As  concentration  de- 
creased overall  growth  (weight  gain)  in  males, 
whereas  all  concentrations  of  As  decreased  overall 
growth  and  rate  of  growth  in  females.  Food  con- 
sumption was  less  during  the  first  three  weeks  in 
the  300-ppm  group  and  during  the  second  week  for 
the  100-ppm  group  compared  to  controls.  Plasma 
sorbitol  dehydrogenase  activity  and  plasma  glu- 
cose concentration  were  higher  in  the  300-ppm 
group  compared  to  controls.  Plasma  triglyceride 
concentration  increased  in  all  As-treated  groups. 
Brain  ATP  was  lower  in  the  300-ppm  group  and 
sodium/potassium-dependent  ATPase  activity  was 
higher  in  the  30  and  100-ppm  groups.  Hepatic 
glutathione  peroxidase  activity  was  lower  in  the 
300-ppm  group  and  malondialdehyde  lower  in  all 
treatment  groups.  All  treatment  levels  caused  ele- 
vation in  hepatic  glutathione  and  ATP  concentra- 
tions. These  findings,  in  combination  with  altered 
ducklings  behavior  (increased  resting  time),  sug- 
gest that  concentrations  of  As  that  have  been 
found  in  aquatic  plants  (up  to  430  ppm  dry  weight) 
could  adversely  affect  normal  ducking  develop- 
ment. (Author's  abstract) 
W90-11853 


USE  OF  LINEAR  ORTHOGONAL  CONTRASTS 
IN  ANALYSIS  OF  ENVIRONMENTAL  DATA. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  7C 
W90-11854 


COMPARISON  OF  POLYCHLORINATED  DI- 
BENZODIOXIN  LEVELS  WITH  HEPATIC 
MIXED-FUNCTION  OXIDASE  INDUCTION  IN 
GREAT  BLUE  HERON. 

British  Columbia  Univ.,  Vancouver.   Faculty  of 

Pharmaceutical  Sciences. 

G.  D.  Bellward,  R.  J.  Norstrom,  P.  E.  Whitehead, 

J.  E.  Elliot,  and  S.  M.  Bandiera. 

Journal  of  Toxicology  and  Environmental  Health 

JTEHD6,  Vol.  30,  No.  1,  p  30-52,  May  1990.  1  fig, 

6  tab,  54  ref. 

Descriptors:  'Dioxins,  'Enzyme  activity,  'Water 
birds,  'Water  pollution  effects,  Bleaching  wastes, 
Canada,  Food  habits,  Liver,  Marine  environment, 
Pulp  and  paper  industry. 

As  part  of  the  Canadian  Wildlife  Service  monitor- 
ing of  great  blue  herons  in  British  Columbia,  eggs 
were  collected  from  three  colonies  (Nicomekl, 
Vancouver,  and  Crofton)  with  low,  intermediate, 
and  high  levels  of  polychlorinated  dibenzodioxins 
(PCDDs)  and  dibenzofurans  (PCDFs)  contamina- 
tion, respectively.  One  egg  from  each  nest  was 
used  for  chemical  analysis  by  gas  chromatogra- 
phy/mass  spectrometry;  the  others  were  hatched. 
Liver  microsomes  were  prepared  from  the  heron 
chicks  and  used  for  determination  of  cytochrome 
P-450-dependent  activities.  No  erythromycin  N- 
demethylase  activity  was  found  in  any  sample. 
Ethoxyresorufin  O-dealkylase  activity  in  the  Nico- 
mekl group  was  similar  to  that  in  pigeons,  a  con- 
trol altricial  species.  The  ethoxyresorufin  activity 
in  the  herons  from  the  Crofton  colony  was  2.6-fold 
higher  than  in  the  Nicomekl  group.  The  Vancou- 
ver colony  was  intermediate.  No  difference  among 
the  three  heron  colonies  was  found  in  pentoxyre- 
sorufin  O-dealkylase  activity,  although  levels  were 
20-33  times  that  in  the  pigeon.  Chemical  analysis 
was  carried  out  on  paired  heron  eggs.  Vancouver 
and  Crofton  eggs  contained  13.5  and  21  times  the 
levels  of  2,3,7,8-tetrachlorodibenzo-p-dioxin 
(2,3,7,8-TCDD)  compared  to  the  Nicomekl  group. 


The  Crofton  eggs  contained  higher  levels  of  sever- 
al other  contaminants,  also.  These  findings  corre- 
late with  the  fact  that  the  Crofton  heron  colony 
feeds  near  the  outfall  of  a  kraft  pulp  and  paper  mill 
using  a  chlorine  bleaching  process  known  to  con- 
tain 2,3,7,8-TCDD  and  other  contaminants  in  the 
discharged  sludge.  Using  multiple  regression  anal- 
ysis, a  highly  significant  correlation  (p  <  .001)  was 
found  between  ethoxyresorufin  O-dealkylase  and 
2,3,7,8-TCDD  concentrations.  (Author's  abstract) 
W90-11856 


PHYSICAL  AND  CHEMICAL  ENVIRONMENI 
OF  LAKE  MANZALA,  EGYPT. 

Ain  Shams  Univ.,  Cairo  (Egypt).  Faculty  of  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-11859 


PLANKTON  AND  PRIMARY  PRODUCITVnY 
OF  LAKE  MANZALA,  EGYPT. 

Ain  Shams  Univ.,  Cairo  (Egypt).  Faculty  of  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 11860 


NUTRIENTS  (P,  N,  SI)  AND  GROWTH  CONDI- 
TIONS FOR  DIATOMS  AND  OSCILLATORL4 
SPP.  IN  LAKES  OF  SOUTH-EASTERN 
NORWAY. 

Oslo  Univ.  (Norway).  Dept.  of  Limnology. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 11864 


TEMPORAL  VARIATIONS  IN  CARBON  ISO- 
TOPE RATIO  OF  PHYTOPLANKTON  IN  A 
EUTROPHIC  LAKE. 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 

K.  Takahashi,  T.  Yoshioka,  E.  Wada,  and  M. 

Sakamoto. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  12. 

No.  4,  p  799-808,  July  1990.  4  fig,  2  tab,  24  ref 

Ministry  of  Education,  Science  and  Culture,  Japar 

Grants  61 134044  and  62124040. 

Descriptors:  'Carbon,  'Carboxylation,  'Eutrophic 
lakes,  'Lake  Suwa,  'Limnology,  'Photosynthesis, 
'Phytoplankton,  Dissolved  solids,  Hydrogen  ior 
concentration,  Isotopes,  Japan,  Kinetics,  Tempora 
distribution. 

Temporal  variations  in  the  carbon  isotope  ratio  o: 
phytoplankton  and  dissolved  inorganic  carbot 
(DIC)  in  Lake  Suwa,  Japan  were  reported.  It 
summer,  the  blooming  of  Microcystis  spp.  resulted 
in  low  concentrations  of  DIC  and  high  pH 
HC03(-)  was  the  prominent  species  of  DIC.  Chlo- 
rophyll-specific rates  of  photosynthesis  were  rela- 
tively constant  irrespective  of  the  algal  biomass 
during  summer.  Carboxylation  in  photosynthesis  ol 
Microcystis  spp.  was  mainly  catalyzed  by  ribulose 
biphosphate  carboxylase  (RuBPCase).  Carbon  iso- 
tope discrimination  between  delta- 13-C  of  phyto- 
plankton and  DIC  was  considerably  small  in  early 
summer  and  appeared  to  be  negatively  correlated 
to  DIC  concentration.  It  was  concluded  thai 
carbon  fixation  by  phytoplankton  in  Lake  Suwa  is 
controlled  not  by  the  switch  of  photosynthetic 
pathways,  but  by  low  DIC  concentration  and  higb 
pH.  This  suggests  that  photosynthesis  of  Microcys- 
tis spp.  in  Lake  Suwa  is  governed  by  uptake  kinet- 
ics other  than  the  carboxylation  step.  (Author's 
abstract) 
W90- 11866 


CARBOHYDRATE  METABOLISM  CHANGES 
IN  FISH  FINGERLINGS  AND  YEARLINGS  EX- 
POSED TO  LINEAR  ALKYL  BENZENE  SUL 
PHONATE. 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

V.  Misra,  V.  Kumar,  S.  Pandey,  and  P.  N. 

Viswanathan. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 

No.  3/4,  p  233-239,  1990.  4  tab,  39  ref. 
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Descriptors:  'Biochemistry,  'Carbohydrates,  'De- 
tergents, 'Fish  physiology,  'Proteins,  'Toxicity, 
•Water  pollution  effects,  Alkylbenzene  sulfonates, 
Gills,  Kidneys,  Lactic  acid,  Liver,  Membranes, 
Metabolism,  Muscle,  Sialic  acid,  Tissue  analysis. 

Ninety-day-old  fingerlings  (Cirrhina  mrigala)  and 
yearlings  (Puntius  sophore)  were  exposed  to  0.005 
mg/L  of  linear  alkyl  benzene  sulfonate  for  24,  48, 
and  96  hr  in  jars,  and  samples  of  the  kidney, 
muscles,  liver  and  gills  were  examined  for  levels  of 
glycogen,  lactic  acid,  and  sialic  acid.  Significant 
changes  were  observed  in  both  fingerlings  and 
yearlings  after  all  three  exposure  times  in  glycogen 
content,  lactic  acid,  and  sialic  acid,  but  not  in 
protein.  Significant  decreases  in  the  level  of  glyco- 
gen an  elevation  in  the  level  of  lactic  acid  demon- 
strated impairment  of  carbohydrate  metabolism. 
Decreases  in  the  sialic  acid  content  suggest  func- 
tional changes  in  membranes  in  toxicity.  (Geiger- 
PTT) 
WTO- 11867 


INTERRELATIONSHIPS  BETWEEN  MERCU- 
RY LEVELS  IN  YEARLING  YELLOW  PERCH, 
FISH  CONDITION  AND  WATER  QUALITY. 

Ontario   Ministry   of  the   Environment,   Rexdale. 
Water  Resources  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11869 


IMPORTANT  ECOLOGICAL  FEATURES  OF 
THE  POLISH  COSTAL  ZONE  OF  THE  BALTIC 
SEA. 

Gdansk  Univ.  (Poland).  Inst,  of  Oceanography. 
M.  Plinski. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  39-45, 
April  1990.  7  fig,  23  ref. 

Descriptors:  'Baltic  Sea,  'Coastal  waters,  'Ecolo- 
gy, 'Fish  diseases,  'Marine  biology,  'Species  di- 
versity, 'Water  pollution  effects,  Benthos,  Fish, 
Nitrogen,  Path  of  pollutants,  Phosphorus,  Plank- 
ton, Poland,  Species  composition. 

The  Polish  zone  of  the  coastal  Baltic  waters  has  a 
great  economical  importance;  and,  as  such,  has 
been  the  subject  of  numerous  studies.  Over  the  past 
fifty  years  the  Polish  coastal  waters  have  had  an 
increase  in  the  flow  of  pollution.  In  recent  years 
the  influx  of  heavy  metals,  chlorinated  hydrocar- 
bons, oil-originated  hydrocarbons,  and  sewage  has 
led  to  an  increase  in  fish  diseases,  thus  depleting  an 
important  food  supply  for  Poland.  The  total  loads 
of  nitrogen  and  phosphorus  discharged  into  the  sea 
is  estimated  to  be  upwards  of  209.6  kilotons  N/ 
year,  and  19.1  kilotons  P/year.  This  increase  of 
nitrogen  and  phosphorus  has  altered  the  species 
composition,  distribution,  and  numbers  in  the 
coastal  Baltic  Sea,  particularly  in  the  gulfs  and 
estuaries.  While  these  changes  are  noted  in  plank- 
ton and  benthos,  this  alteration  is  significant  in  fish, 
an  important  economic  resource.  In  the  Puck  Bay, 
the  spawning  grounds  of  many  fish,  Pilayella  litor- 
alis  and  Ectocarpus  siliculosus  have  developed  in 
mass,  replacing  Furcellaria  fastigiata  and  Fucus 
vesiculosus.  The  reduction  of  the  bathymetric 
range  of  macroflora  to  6  m  constitutes  the  other 
important  symptom  of  biocoenotic  transformations 
in  the  Gulf  of  Gdansk.  The  present  biocoenosis 
differs  structurally  from  those  described  50  years 
ago,  thus  bringing  in  question  how  deep  the 
changes  are  and  if  they  are  reversible.  (Marks- 
PTT) 
W90- 11884 


DYNAMICS  OF  MEIOBENTHIC  COMMUNI- 
TIES IN  A  EUTROPHIC  AND  POLLUTED  ES- 
TUARY. 

Akademia  Rolnicza  w  Szczecinie  (Poland).  Inst,  of 

Fisheries,   Oceanography   and   Protection   of  the 

Sea. 

For  primary  bibliographic  entry  see  Field  2L. 

W90- 11891 


SOME    ASPECTS    OF    MICROBIOLOGY    OF 
THE  GULF  OF  FINLAND. 

Tartu  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  2L. 


W90- 11897 


BACTERIOLOGICAL     STUDIES     OF     LAKE 
LEBSKO. 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 
Dept.  of  Ecology  and  Protection  of  Environment. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-11898 


METHANOGENESIS  IN  DIFFERENT  PARTS 
OF  A  BRACKISH  WATER  ECOSYSTEM. 

Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 

For  primary  bibliographic  entry  see  Field  2L. 
W90- 11899 


DISTRIBUTION  AND  ACTIVITY  OF  METH- 
ANOTROPHIC  BACTERIA  IN  A  BRACKISH 
WATER  ECOSYSTEM. 

Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 

For  primary  bibliographic  entry  see  Field  2L. 
W90- 11900 


DENITRIFICATION  IN  SEDIMENTS  OF 
NORTH  RUGIAN  ESTUARIES,  PRELIMI- 
NARY COMMUNICATION. 

Ernst-Moritz-Arndt    Univ.,    Greifswald    (German 
D.R.).  Sektion  Biologic 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 11901 


INFLUENCE  OF  POLLUTION  FACTORS  ON 
THE  DENITRIFICATION  PROCESS  IN  SHAL- 
LOW COASTAL  WATERS-EXPERIMENTS  IN 
MICROBIOLOGY  AND  NUTRIENT  BALANCE, 
(DER  EINFLUSS  VON  SCHADSTOFFEN  AUF 
DEN  DENITRIFIKATIONSPROZESS  IN  FLA- 
CHEN  KUSTENGEWASSERN-UNTERSU- 

CHUNGEN  ZUR  MIKROBIOLOGIE  UND 
STOFFBILANZ). 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biology. 
G.  Klinkenberg,  G.  Schlungbaum,  and  L. 
Brugmann. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  149-152, 
April  1990.  4  fig,  2  tab,  6  ref.  English  summary. 

Descriptors:  'Bacterial  physiology,  'Coastal 
waters,  'Denitrification,  'Eutrophication,  'Heavy 
metals,  'Nutrients,  'Sedimentation,  'Water  pollu- 
tion effects,  Cadmium,  Copper. 

Most  diverse  loadings  occur  in  connection  with 
the  very  intensive  use  of  surface  waters.  Besides 
eutrophication  (inflow  of  nitrogen  and  phospho- 
rous nutrients)  an  anthropogenic  influx  of  heavy 
metals  can  take  place.  The  possible  effects  of  the 
interrelationship  between  denitrification  processes 
and  copper  and  cadmium  was  studied  by  applying 
CuS04.5H20  and  CdS04.8H20  on  the  sediment 
water  interface.  The  denitrification  reaction,  deter- 
mined by  means  of  nitrate  reduction,  is  affected  by 
copper  in  dissolved  concentrations  of  2  mg/L. 
Cadmium  has  no  influence  in  concentrations  up  to 
61  mg/L.  The  quality  of  the  sediment  (organic 
matter,  grain  size)  and  the  amount  of  the  suspend- 
ed material  (detritus)  exert  an  essential  influence  on 
the  masking  of  the  heavy  metal  ions  and  reduce 
consistently  the  biologically  available  amount. 
(Author's  abstract) 
W90-11902 


RECENT  CHANGES  IN  THE  PHYTAL  ZONE 
OF  GREIFSWALD  BAY. 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 11905 


THERMAL  ECOLOGY  OF  NAEGLERIA  FOW- 
LERI  FROM  A  POWER  PLANT  COOLING 
RESERVOIR. 

Illinois  State  Univ.,  Normal.  Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 


W90-119U 


ENUMERATION  OF  ENTEROTOXIGENIC 
BACTEROIDES  FRAGILIS  IN  MUNICIPAL 
SEWAGE. 

Montana  State  Univ.,  Bozeman.  Veterinary  Re- 
search Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-11914 


EFFECTS  OF  ACIDIFICATION  ON  MINOR 
AND  TRACE  METAL  CHEMISTRY  IN  LITTLE 
ROCK  LAKE,  WISCONSIN. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11919 


HUMAN  HEALTH  EFFECTS  OF  METALS  IN 
DRINKING  WATER:  RELATIONSHIP  TO 
CULTURAL  ACIDIFICATION. 

Umea  Univ.   (Sweden).   Dept.   of  Environmental 

Medicine. 

G.  F.  Nordberg. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  9,  No.  7,  p  887-894,  July  1990.  40 

ref. 

Descriptors:  'Acid  rain  effects,  'Aluminum,  'Cad- 
mium, 'Drinking  water,  'Heavy  metals,  'Lead, 
'Water  pollution  effects,  Acidic  water,  Acidifica- 
tion, Corrosion,  Germany,  Human  diseases,  India, 
Italy,  Public  health,  Toxicity,  Water  pollution 
sources. 

Under  certain  conditions  high  concentrations  of 
lead  or  cadmium  in  drinking  water  have  occurred 
as  a  result  of  contamination  from  piping  and  distri- 
bution systems.  Contamination  has  led  to  acute  and 
chronic  toxicity  in  humans.  Metal  concentration  is 
increased  when  the  acidity  and  corrosivity  of 
water  increase  due  to  cultural  acidification.  Ad- 
verse health  effects  have  occurred  in  sensitive  sub- 
sections of  human  populations  exposed  to  lead- 
contaminated  acidic  water.  Neutralization  of  the 
acidity  can  reduce  these  problems.  Acidic  water 
may  also  dissolve  copper  from  piping  systems. 
Cirrhosis  of  the  liver  has  been  reported  in  children 
in  India  (Indian  Childhood  Cirrhosis-ICC),  com- 
monly with  fatal  outcome.  High  liver-copper 
levels  in  ICC  cases  have  been  related  to  copper 
exposure  from  cooking  utensils.  Some  rare  cases 
reported  from  Germany  and  Italy  have  been  partly 
attributed  to  high  concentrations  of  copper  in 
drinking  water  and  partly  to  a  special  sensitivity  to 
copper  toxicity.  Elevated  aluminum  concentrations 
may  occur  in  acidified  natural  waters  and  as  a 
result  of  the  aluminum  chemicals  used  in  drinking 
water  purification.  Use  of  water  containing  high 
aluminum  levels  for  dialysis  may  give  rise  to  dialy- 
sis dementia  and  disorders  of  bone-mineral  metabo- 
lism. A  possible  relationship  between  aluminum  in 
drinking  water  and  Alzheimer's  disease  requires 
further  investigation.  (Author's  abstract) 
W90- 11920 


HUMAN  HEALTH  RISKS  FROM  METHYL- 
MERCURY  IN  FISH. 

Rochester  Univ.,  NY.  Environmental  Health  Sci- 
ences Center. 
T.  W.  Clarkson. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  9,  No.  7,  p  957-961,  July  1990.  6 
fig,  21  ref.  National  Institute  of  Environmental 
Health  Sciences  Grants  ESO  1247  and  TO  14400. 

Descriptors:  'Acid  rain  effects,  'Bioaccumulation, 
'Fish,  'Methylmercury,  'Public  health,  'Water 
pollution  effects,  Acid  rain,  Epidemiology, 
Models,  Path  of  pollutants,  Toxicity. 

Human  health  risks  from  methylmercury  in  fish  are 
evaluated  in  terms  of  dose-response  relationships 
for  both  adult  and  prenatal  human  exposures.  Spe- 
cifically, information  has  become  available  from 
three  independent  epidemiological  studies  indicat- 
ing that  methylmercury  levels  in  the  mother 
during  pregnancy  predict  the  probability  of  ad- 
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verse  effects  in  her  offspring.  The  mercury  levels 
in  the  mother  are  measured  as  concentration  in 
head  hair  which  in  turn  is  an  excellent  predictor  of 
blood  concentration.  The  adverse  effects  in  the 
offspring  take  the  form  of  psychomotor  retarda- 
tion. These  dose-response  relations  along  with  a 
one-compartment  kinetic  model  for  methylmer- 
cury  accumulation  in  humans  will  be  used  to  esti- 
mate minimum  toxic  daily  intakes;  these  are,  for 
nonpregnant  adults,  4,300  nanograms  Hg/kg  body 
weight/day  and  about  600  to  1,100  nanograms  Hg/ 
kg/day  for  pregnant  adults.  These  values  assume 
continuous  exposure  until  the  individual  has  at- 
tained steady  state  balance  with  respect  to  the 
body  burden  of  methylmercury.  This  will  take  up 
to  one  year  in  most  cases.  (Author's  abstract) 
W90- 11926 


TOXICITY  OF  TRACE  METALS  TO  ACARTIA 
TONSA  IN  THE  ELIZABETH  RIVER  AND 
SOUTHERN  CHESAPEAKE  BAY. 

National  Marine  Fisheries  Service,  Beaufort,  NC. 
Beaufort  Lab. 

W.  G.  Sunda,  P.  A.  Tester,  and  S.  A.  Huntsman. 
Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 
Vol.  30,  No.  3,  p  207-221,  March  1990.  2  fig,  6  tab, 
31  ref. 

Descriptors:  'Chesapeake  Bay,  *Copepods, 
•Copper,  'Elizabeth  River,  'Toxicity,  'Water  pol- 
lution, 'Water  pollution  effects,  'Zinc,  Acartia, 
Metals,  Population  exposure,  Sublethal  effects. 

Dissolved  zinc  and  copper  and  free  cupric  ions 
were  present  at  high  concentrations  in  water  from 
the  Elizabeth  River  estuary  (a  polluted  tributary  of 
the  southern  Chesapeake  Bay)  when  compared  to 
values  in  nearby  Hampton  Roads  and  lower  Chesa- 
peake Bay.  Zinc  concentrations  at  three  stations  in 
the  Elizabeth  River  ranged  from  87  to  1550  nm 
compared  to  values  of  3.1  to  16  nm  at  four  stations 
in  the  southern  Chesapeake  Bay.  Likewise,  free 
cupric  ion  concentration  ranged  from  2.5  to  79.4 
pm  at  the  Elizabeth  River  stations,  but  was  appre- 
ciably lower  0.5  to  0.25  pm  in  samples  from  Hamp- 
ton Roads  and  the  lower  bay.  In  bioassays  con- 
ducted with  the  copepod  Acartia  tonsa,  the  surviv- 
al of  naupliar  larvae  was  much  lower  in  Elizabeth 
River  samples,  containing  high  levels  of  copper 
and  zinc,  than  in  samples  from  the  Chesapeake  Bay 
or  Newport  River  estuary  which  contained  much 
lower  levels  of  these  metals.  Based  on  previous 
results  in  trace  metal  ion  buffered  media,  measured 
free  cupric  ion  concentrations  and  estimated  free 
zinc  concentrations  appear  to  have  been  high 
enough  in  the  Elizabeth  River  samples  to  account 
for  at  least  some  of  the  observed  decrease  in  larval 
survival.  Furthermore,  the  addition  of  chelators 
that  complex  and  detoxify  copper  and  zinc  (as  well 
as  cadmium,  nickel  and  lead)  significantly  in- 
creased larval  survival  in  the  Elizabeth  River  sam- 
ples. These  results  strongly  support  the  hypothesis 
that  elevated  levels  of  copper  and  zinc  (  and  possi- 
bly other  toxic  trace  metals)  occur  at  sufficiently 
high  concentrations  in  Elizabeth  River  water  to 
adversely  affect  Acartia  tonsa  and  other  sensitive 
estuarine  organisms.  (Author's  abstract) 
W90- 11932 


EPIZOOTIOLOGY  OF  NEOPLASMS  IN  BONY 
FISH  OF  NORTH  AMERICA. 

Smithsonian  Institution,  Washington,  DC.  Museum 

of  Natural  History. 

J.  C.  Harshbarger,  and  J.  B.  Clark. 

Science  of  the  Total  Environment  STENDL,  Vol. 

94,  No.  1/2,  p  1-32,  May  1990.  3  fig,  1  tab,  102  ref. 

Descriptors:  'Environmental  effects,  •Epizootio- 
logy,  'Fish,  'Fish  diseases,  'Literature  review, 
•Water  pollution  effects,  Aquatic  environment,  In- 
dustrial wastes,  Water  pollution  sources. 

Over  the  past  25  years,  there  have  been  an  increas- 
ing number  of  fish  tumor  epizootics  recognized  in 
discrete  geographical  areas  in  North  America.  This 
is  consistent  with  an  association  between  tumor 
development  in  fish  and  exposure  to  waterborne 
contaminants  as  a  result  of  increased  industrializa- 
tion. Reports  of  fish  fumor  epizootics  from  the 
literature,  plus  acquisitions  at  the  Registry  of 
tumors  in  Lower  Animals,  Smithsonian  Institution, 


originate  from  41  geographical  regions  in  North 
America.  Epizootics  of  hemic,  neural,  connective 
tissue,  and  gonial  neoplasms  seem  unrelated  to 
environmental  pollution,  but  epizootics  of  hepatic 
and  epidermal  neoplasms  appear  to  be  caused  or 
strongly  influenced  by  environmental  pollution. 
The  14  species  with  epizootic  liver  tumors  are  all 
bottom  feeding  fish,  and  tumor-bearing  fish  are 
generally  located  in  areas  where  chemical  contami- 
nants are  concentrated.  Epidermal  neoplasms  are 
also  found  in  fish  near  polluted  areas,  but  a  direct 
cause  and  effect  link  with  chemical  carcinogens  is 
not  clear.  (Author's  abstract) 
W90- 11956 


OVERVIEW   OF   STUDIES   ON   LIVER   CAR- 
CINOGENESIS   IN    ENGLISH    SOLE    FROM 
PUGET  SOUND;  EVIDENCE  FOR  A  ZENO- 
BIOTIC  CHEMICAL  ETIOLOGY  I:  PATHOLO- 
GY AND  EPIZOOTIOLOGY. 
National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  Fisheries  Center. 
M.  S.  Myers,  J.  T.  Landahl,  M.  M.  Krahn,  L.  L. 
Johnson,  and  B.  B.  McCain. 

Science  of  the  Total  Environment  STENDL,  Vol. 
94,  No.  1/2,  p  33-50,  May  1990.  2  fig,  4  tab,  41  ref. 

Descriptors:  'Carcinogene,  'Epizootiology,  'Fish, 
♦Fish  diseases,  'Hydrocarbons,  'Pathology, 
'Puget  Sound,  'Statistical  analysis,  'Water  pollu- 
tion effects,  Ecology,  Washington,  Water  pollu- 
tion, Water  pollution  sources. 

Livers  of  wild  English  sole  (Parophrys  vetulus) 
from  polluted  waterways  and  embayments  of 
Puget  Sound,  Washington,  were  affected  by  a 
spectrum  of  multiple,  co-occurring  idiopathic  he- 
patic lesions,  including  neoplasms,  putative  preneo- 
plastic foci  of  cellular  alteration,  and  unique  degen- 
eration conditions.  Results  from  a  statistical  analy- 
sis of  the  patterns  of  co-occurrence  of  these  lesions 
in  wild  English  sole  indicated  that  these  lesions 
represented  morphologically  identifiable  steps 
leading  to  the  development  of  hepatic  neoplasms. 
This  sequence  paralleled  the  lesion  progression  in 
experimental  models  of  chemically  induced  liver 
carcinogenesis  in  rodents.  The  hypothesis  that 
these  lesions  in  wild  English  sole  can  be  caused  by 
exposure  to  certain  xenobiotic  hepatotoxic  and  he- 
patocarcinogenic  compounds  in  Puget  Sound  is 
based  on:  (a)  statistical  associations  between  levels 
of  aromatic  hydrocarbons  in  sediment  and  preva- 
lences of  these  idiopathic  liver  lesions,  (b)  the 
contribution  of  aromatic  hydrocarbons  in  account- 
ing for  the  variability  in  hepatic  neoplasm  preva- 
lence in  a  logistic  regression  model,  (c)  elevated 
odds  ratios  for  several  idiopathic  hepatic  lesion 
types  in  sole  from  polluted  sites  in  Puget  Sound, 
(d)  significant  correlations  between  prevalences  of 
idiopathic  hepatic  lesions  and  levels  of  fluorescent 
metabolites  of  aromatic  compounds  in  bile  of  Eng- 
lish sole,  and  (e)  experimental  induction  of  puta- 
tively  preneoplastic  focal  lesions  in  English  sole 
injected  with  a  PAH-enriched  fraction  of  an  ex- 
tract from  a  contaminated  urban  sediment  from 
Puget  Sound,  that  were  morphologically  identical 
to  lesions  found  in  wild  English  sole  from  the  same 
site.  (See  also  W90-1 1958)  (Author's  abstract) 
W90-11957 


OVERVIEW  OF  STUDIES  ON  LIVER  CAR- 
CINOGENESIS IN  ENGLISH  SOLE  FROM 
PUGET  SOUND;  EVIDENCE  FOR  A  XENO- 
BIOTIC CHEMICAL  ETIOLOGY  II:  BIO- 
CHEMICAL STUDIES. 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  Fisheries  Center. 
J.  E.  Stein,  W.  L.  Reichert,  M.  Nishimoto,  and  U. 
Varanasi. 

Science  of  the  Total  Environment  STENDL,  Vol. 
94,  No.  1/2,  p  51-69,  May  1990.  7  fig,  2  tab,  52  ref. 

Descriptors:  'Biochemical  tests,  'Carcinogenesis, 
•Etiology,  'Fish,  'Fish  diseases,  'Hydrocarbons, 
•Puget  Sound,  *Sediments,  *Water  pollution  ef- 
fects, 'Water  pollution  sources,  Ecology,  Toxicity, 
Washington. 

The  levels  of  aromatic  hydrocarbons  in  sediments 
of  Puget  Sound,  Washington,  were  positively  cor- 
related with  the  prevalence  of  hepatic  neoplasms 


and  related  lesions  in  English  sole  (Parophrys  vetu- 
lus). To  investigate  the  biochemical  processes  in- 
volved in  chemical  carcinogenesis  in  fish  from 
Puget  Sound,  the  uptake,  activation,  and  detoxica- 
tion  of  polycyclic  aromatic  hydrocarbons  (PAHs) 
was  studied  in  English  sole,  and  these  data  were 
compared  to  PAH  metabolism  in  a  related  species, 
starry  flounder  (Platichthys  stellatus),  which 
shows  a  lower  prevalence  of  hepatic  neoplasms 
than  sole.  The  results  of  both  laboratory  and  field 
studies  showed  that  sediment-associated  PAHs  are 
biologically  available  to  both  flatfish  species,  and 
that  both  species  accumulate  similar  levels  of 
PAHs.  Analyses  of  hepatic  DNA  from  sole  using 
the  32P-postlabeling  technique  indicated  that  xeno- 
biotic chemicals  were  adducted  to  hepatic  DNA  of 
fish  from  the  contaminated  sites  but  not  to  the 
DNA  of  fish  from  reference  sites.  Studies  of  the 
ability  of  English  sole  and  starry  flounder  to  me- 
tabolize benzo(a)pyrene  (BaP)  and  bind  reactive 
BaP  intermediates  to  hepatic  DNA  indicate  that 
biochemical  differences  in  the  metabolism  of  carci- 
nogenic PAHs  may  explain  the  apparent  lower 
susceptibility  of  starry  flounder  than  English  sole 
to  chemically  induced  hepatocarcinogenesis.  (See 
also  W90-11957)  (Author's  abstract) 
W90-11958 


RELATIONSHIP  BETWEEN  LIVER  TUMORS 
AND  AGE  EN  BROWN  BULLHEAD  POPULA- 
TIONS FROM  TWO  LAKE  ERIE  TRIBUTAR- 
IES. 

National  Fisheries  Contaminant  Research  Center, 

Columbus,  OH.  Field  Research  Station. 

P.  C.  Baumann,  J.  C.  Harshbarger,  and  K.  J. 

Hartman. 

Science  of  the  Total  Environment  STENDL,  Vol. 

94,  No.  1/2,  p  71-87,  May  1990.  7  fig,  3  tab,  21  ref. 

NIH  Contract  No.  NOl  CP61063. 

Descriptors:  'Fish,  *Fish  diseases,  'Fish  popula- 
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cinogens, Ecology,  Lake  Erie,  Ohio,  Tributaries, 
Water  pollution,  Water  pollution  sources. 

Liver  tumor  frequencies  and  age  and  length  char- 
acteristics of  brown  bullheads  of  greater  than  250 
mm  total  length  were  compared  from  two  Lake 
Erie  tributaries.  Bullheads  taken  from  Old  Woman 
Creek  had  no  grossly  observable  liver  tumors, 
while  those  collected  in  the  highly  industrialized 
Black  River  had  a  30  percent  frequency  of  grossly 
visible  liver  tumors  during  1981-1982.  Liver  lesions 
diagnosed  histologically  in  a  randomly  collected 
sample  of  brown  bullheads  from  the  Black  River 
included  both  biliary  and  hepatic  lesions,  with 
cancerous  neoplasms  occurring  in  38.4  percent  of 
the  fish.  Black  River  bullheads  of  combined  ages  4 
and  5  had  a  significantly  greater  prevalence  of 
biliary  carcinomas  than  those  of  ages  2  and  3 
combined.  Bilary  carcinoma  was  significantly  more 
prevalent  than  hepatocellular  carcinoma  in  age  4 
fish,  sexes  combined,  and  in  males  of  ages  3  and  4. 
The  prevalence  of  hepatocellular  carcinoma  was 
significantly  higher  in  females  than  in  males.  Age 
distributions  of  bullheads  differed  significantly  be- 
tween the  two  sites,  while  length  distributions 
wee  similar.  No  brown  bullheads  of  ages  6  or  7 
were  collected  in  the  Black  River,  while  these  age 
groups  composed  18  percent  of  the  catch  in  Old 
Woman  Creek.  Brown  bullheads  of  age  5  were 
almost  six  times  more  numerous  in  the  Old  Woman 
Creek  than  in  Black  River  collections.  These  age 
and  length  distributions  are  consistent  with  the 
hypothesis  that  brown  bullheads  in  the  Black  River 
were  subjected  to  an  age-selective  mortality  associ- 
ated with  high  prevalences  of  liver  carcinoma. 
(Author's  abstract) 
W90- 11959 


32P-POSTLABELING  DETECTION  OF  DNA 
ADDUCTS  IN  FISH  FROM  CHEMICALLY 
CONTAMINATED  WATERWAYS. 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY. 
A.  E.  Maccubbin,  J.  J.  Black,  and  B.  P.  Dunn. 
Science  of  the  Total  Environment  STENDL,  Vol. 
94,  No.  1/2,  p  89-104,  May  1990.  6  fig,  1  tab,  39  ref. 
EPA  Cooperative  Agreement  CR8 12575-02-0  and 
NSERC  Canada  Grant  A3403. 
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Descriptors:  'Carcinogens,  *Epizootiology,  'Fish, 
•Fish  diseases,  "Hydrocarbons,  'Pollutant  identifi- 
cation, 'Polycyclic  aromatic  hydrocarbons,  'Ra- 
dioactive tracers,  Buffalo  River,  Chromatography, 
Detroit  River,  Michigan,  New  York,  Phosphorus 
radioisotopes,  Toxicity,  Water  pollution,  Water 
pollution  effects,  Water  pollution  sources. 

Fish  were  collected  from  sites  in  the  chemically- 
contaminated  Buffalo  River,  New  York,  and  the 
Detroit  River,  Michigan.  The  sediments  of  these 
rivers  have  high  levels  of  chemical  contaminants, 
including  polycyclic  aromatic  hydrocarbons 
(PAHs),  and  fish  from  these  locations  have  high 
prevalences  of  liver  cancer.  To  determine  chemi- 
cal-DNA  interactions  and  a  possible  role  for 
chemicals  as  a  cause  of  the  observed  tumors,  DNA 
was  isolated  from  livers  and  was  enzymatically 
digested  to  normal  and  adducted  nucleotides.  The 
DNA  digests  were  enriched  for  hydrophobic, 
bulky  adducts,  either  by  preparative  reverse  phase 
high  pressure  liquid  chromatography,  or  by  selec- 
tive nuclease  PI  dephosphorylation  of  normal  nu- 
cleotides. DNA-chemical  adducts  were  then  quan- 
titated  by  32P-postlabeling  analysis.  Regardless  of 
the  adduct  enrichment  procedure,  the  chromato- 
grams  derived  from  DNA  of  fish  from  polluted 
areas  showed  a  diffuse,  diagonal  radioactive  zone 
consisting,  at  least  in  part,  of  multiple  overlapping 
discrete  adduct  spots.  The  behavior  of  the  adducts 
in  the  diagonal  radioactive  zone  and  of  their  unla- 
beled precursors  is  consistent  with  their  identifica- 
tion as  nucleotide  adducts  of  a  variety  of  bulky, 
hydrophobic,  aromatic  genotoxic  compounds. 
Analysis  of  bile  demonstrated  recent  exposure  to 
multi-ringed  aromatic  compounds.  (Author's  ab- 
stract) 
W90- 11960 


PATHOGENESIS  OF  SKIN  AND  LIVER  NEO- 
PLASMS IN  WHITE  SUCKERS  FORM  INDUS- 
TRIALLY POLLUTED  AREAS  IN  LAKE  ON- 
TARIO. 

Ontario  Veterinary  Coll.,  Guelph.  Dept.  of  Pathol- 
ogy. 

M.  A.  Hayes,  I.  R.  Smith,  T.  H.  Rushmore,  T.  L. 
Crane,  and  C.  Thorn. 

Science  of  the  Total  Environment  STENDL,  Vol. 
94,  No.  1/2,  p  105-123,  May  1990.  8  fig,  3  tab,  40 
ref. 

Descriptors:  'Carcinogens,  'Fish,  'Fish  diseases, 
'Industrial  wastes,  'Lake  Ontario,  'Pathology, 
•Water  pollution  effects,  Ecology,  Enzymes, 
Water  pollution,  Water  pollution  sources. 

Increased  prevalences  of  epidermal  and  hepatobi- 
liary neoplasms  in  white  suckers  (Catostomu  com- 
mersoni)  and  brown  bullheads  (Ictalurus  nebulo- 
sus)  in  the  Western  region  of  Lake  Ontario  have 
been  associated  with  industrial  pollution,  but  the 
identity  and  causative  role  of  environmental  car- 
cinogens have  not  yet  been  established.  The  skin 
tumors  in  white  suckers  do  not  have  consistent 
alterations  in  cellular  glutathione  S-transferases 
(GST),  suggesting  that  growth  of  skin  tumors  is 
not  promoted  by  chemicals  normally  detoxified  by 
GST.  However,  elevated  levels  of  glutatione  per- 
oxidase (GPO)  and  glutatione  reductase  (GR)  in 
skin  papillomas  are  indicative  of  promotional  per- 
oxidative  tissue  injury,  either  caused  directly  by 
xenobiotics  or  indirectly  by  chemical-induced  in- 
flammation. Liver  tumors  in  white  suckers  form 
Lake  Ontario  include  preneoplastic,  benign,  and 
malignant  populations  of  hepatocellular  and  biliary 
cells,  all  of  which  are  more  prevalent  in  fish  from 
polluted  sites.  These  liver  tumors  are  consistently 
associated  with  chronic  cholangiohepatitis  and  seg- 
mental cholangiofibrosis,  but  these  conditions  also 
occur  in  white  suckers  in  non-industrial  locations. 
Thus,  the  natural  occurrence  of  biliary  disease,  not 
attributable  to  industrial  pollution,  may  have  some 
influence  on  the  development  of  liver  tumors. 
Some  preneoplastic  lesions  and  the  majority  of 
neoplastic  hepatocellular  and  biliary  lesions  in 
white  suckers  have  low  levels  of  total  GST,  indi- 
cating that  these  liver  neoplasms  are  not  promoted 
by  xenobiotics  normally  detoxified  by  hepatic 
GSTs.  These  studies  suggest  that  an  understanding 
of  the  biochemical  changes  and  pathogenesis  of 
tumors  in  white  suckers  can  serve  as  a  basis  for 
identifying  the  chemical  involved  in  the  initiation, 


promotion,  and  progression  of  these  skin  and  he- 
patic neoplasms.  (Author's  abstract) 
W90- 11961 


CARCINOGENIC  AND  GENOTOXIC  ACTIVI- 
TY OF  EXTRACTS  FROM  CONTAMINATED 
SEDIMENTS  IN  WESTERN  LAKE  ONTARIO. 

Trent   Univ.,    Peterborough   (Ontario).    Environ- 
mental and  Resource  Studies  Program. 
C.  D.  Metcalfe,  G.  C.  Balch,  V.  W.  Cairns,  J.  D. 
Fitzsimons,  and  B.  P.  Dunn. 
Science  of  the  Total  Environment  STENDL,  Vol. 
94,  No.  1/2,  p  125-141,  May  1990.  7  fig,  3  tab,  32 
ref. 
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'Polychlorinated  biphenyls,  'Sediments,  'Toxici- 
ty, 'Water  pollution  effects,  Chemical  analysis, 
Mutagene,  Water  pollution,  Water  pollution 
sources. 

In  order  to  investigate  the  putative  association 
between  chemical  contamination  in  western  Lake 
Ontario  and  high  prevalences  of  fish  tumors,  sedi- 
ments from  Hamilton  Harbour  and  Oakville  Creek 
in  Lake  Ontario  and  reference  sites  in  non-polluted 
areas  of  Ontario,  Canada  were  collected  and  ex- 
tracted for  organic  contaminants.  Sediment  ex- 
tracts from  Hamilton  Harbour  had  the  highest 
concentrations  of  polychlorinated  biphenyls  and 
organochlorine  insecticides  (PPB)  and  contained 
very  high  concentrations  of  polynuclear  aromatic 
hydrocarbons  (PPM);  although  the  levels  of  these 
compounds  varied  widely  with  sampling  location 
in  the  harbor.  A  sediment  extract  from  Hamilton 
Harbour  was  mutagenic  in  the  Ames  bacterial 
assay,  both  with  and  without  microsomal  activa- 
tion. High  levels  of  aromatic  DNA  adducts  were 
induced  in  cultured  mouse  C3H10T1/2  cells  after 
in  vitro  exposure  to  Hamilton  Harbour  sediment 
extract.  In  two  separate  carcinogenicity  experi- 
ments involving  a  sac  fry  microinjection  assay  with 
rainbow  trout,  Hamilton  Harbour  sediment  extract 
induced  hepatocellular  carcinomas  in  fish.  No  he- 
patic neoplasms  were  observed  in  fish  that  had 
been  treated  with  sediment  extract  from  Oakville 
Creek,  or  with  extract  from  a  reference  sediment. 
The  data  indicate  that  the  distribution  of  neoplasms 
in  feral  fish  within  western  Lake  Ontario  may  be  a 
result  of  exposure  to  chemical  carcinogens  in  Ham- 
ilton Harbour.  However,  it  is  not  clear  whether 
fish  are  ever  in  close  proximity  to  the  areas  of 
heaviest  contamination  in  Hamilton  Harbour.  (Au- 
thor's abstract) 
W90- 11962 


POSSIBLE  CORRELATION  BETWEEN  ENVI- 
RONMENTAL CHEMICALS  AND  PIGMENT 
CELL  NEOPLASIA  IN  FISH. 

Shizuoka  Univ.  (Japan).  School  of  Food  and  Nutri- 
tional Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
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CARCINOGENIC  EFFECTS  OF  SOME  POLY- 
CYCLIC AROMATIC  HYDROCARBONS  ON 
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WATERBORNE  EXPOSURES. 
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Science  of  the  Total  Environment  STENDL,  Vol. 

94,  No.  1/2,  p  155-167,  May  1990.  5  fig,  3  tab,  28 

ref. 
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Studies  are  reviewed  on  the  carcinogenic  effects  of 
two  polycyclic  aromatic  hydrocarbons  (PAHs), 
benzo(a)pyrene  (BaP)  and  7,12- 

dimethylbenz(a)anthracene  (DMBA),  on  the  Japa- 
nese medaka  (Oryzias  latipes)  and  guppy  (Poecilia 
reticulata).  Exposure  media  were  prepared  by 
adding  PAHs  to  water,  with  and  without  dimeth- 
ylformamide  (DMF)  as  a  carrier,  and  passing  this 
solution  through  various  sized  filters.  Young  fish 


specimens  were  given  a  six  hour  exposure  once 
weekly  for  two  to  four  weeks.  Both  BaP  and 
DMBA  induced  hepatic  neoplasms  in  the  two  spe- 
cies, with  the  medaka  being  more  sensitive  than  the 
guppy,  and  DMBA  being  a  stronger  carcinogen 
than  BaP.  Liver  neoplasms  almost  exclusively  de- 
veloped after  exposure  to  BaP  and  the  neoplasms 
were  limited  to  the  high  concentration  exposure, 
whereas  DMBA  caused  a  substantial  number  of 
extra  hepatic  neoplasms  as  well  as  hepatic  ones, 
especially  in  the  medaka.  Furthermore,  all  three 
concentrations  of  DMBA  induced  hepatic  neo- 
plasms in  the  medaka  and  all  but  the  low  concen- 
tration induced  neoplasms  in  the  guppy.  These 
studies  demonstrate  the  carcinogenic  effects  of  two 
waterborne  PAHs  on  two  small  fish  species  fol- 
lowing brief  exposures  to  very  low  concentrations, 
and  support  the  contention  that  environmental 
PAHs  can  contribute  to  the  occurrence  of  cancer 
in  wild  fishes.  (Author's  abstract) 
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INTER-  AND  INTRASPECIFIC  VARIATION  IN 

SENSITIVITY  TO  TOXINS:  THE  EFFECTS  OF 

ACIDITY  AND  ZINC  ON  THE  FRESHWATER 

CRUSTACEANS    ASELLUS    AQUATICUS    (L.) 

AND  GAMMARUS  PULEX  (L). 
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It  is  reasonable  well  documented  that  there  is 
variation  between  species,  even  closely  related 
ones,  in  sensitivity  to  toxins.  It  is  also  established 
that  there  is  similar  variation  between  life  cycle 
stages  within  species.  Less  well  considered  is  possi- 
ble variation  in  sensitivity  to  toxics  between  popu- 
lations of  the  same  species  that  are  exposed  to 
different  levels  of  pollution.  Two  species  of  fresh- 
water crustacean  were  selected  for  study  because 
they  are  often  proposed  as  indicator  species.  The 
species  were  studied  for  their  sensitivity  to  zinc 
and  pH.  The  concentrations  were  chosen  to  cover 
the  response  range  of  each  species  and  the  control 
in  both  cases  was  artificial  pond  water  at  a  pH  of 
7.6.  For  both  low  pH  and  zinc  concentration,  the 
results  showed  that  Asellus  aquaticus  was  less  sen- 
sitive than  Gammarus  pulex,  small  size  classes 
were  generally  less  tolerant  than  larger  ones,  and 
individuals  from  populations  at  sites  either  exposed 
to  lower  pH  or  higher  concentrations  of  zinc  were 
more  tolerant  to  acid  and  high  concentrations  of 
zinc  respectively  than  those  from  clean  sites. 
(Kom-PTT) 
W90- 12000 


EFFECT  OF  INDUSTRIAL  DISCHARGES  ON 
THE  ECOLOGY  OF  PHYTOPLANKTON  PRO- 
DUCTION IN  THE  RIVER  PERIYAR  (INDIA). 

Cochin  Univ.   (India).   School  of  Environmental 

Studies. 

C.  M.  Joy,  K.  P.  Balakrishnan,  and  A.  Joseph. 

Water  Research  WATRAG,  Vol.  24,  No.  6,  p  787- 

796,  June  1990.  7  fig,  6  tab,  22  ref. 

Descriptors:  'Chlorophyll,  'Industrial  wastewater, 
'Phytoplankton,  'Spatial  distribution,  'Water  pol- 
lution effects,  Ecological  distribution,  Ecological 
effects,  India,  Monsoons,  Periyar  River,  Physico- 
chemical  properties,  Seasonal  variation. 

The  ecology  of  phytoplankton  production  in  the 
River  Periyar,  which  receives  continuous  effluent 
discharge  from  a  dozen  industrial  units,  has  been 
studied.  Six  sampling  stations  were  identified  along 
the  course  of  the  river,  which  included  an  up- 
stream region  least  disturbed  by  human  activity,  an 
industrial  area,  and  a  downstream  site.  Spatial  vari- 
ation of  phytoplankton  composition,  chlorophyll 


175 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


r 


Group  5C— Effects  Of  Pollution 

pigments,  and  physico-chemical  features  of  river 
water  were  observed  for  1  yr.  The  variation  in  the 
phytoplankton  composition  was  clear-cut  during 
premonsoon  (summer),  whereas  in  monsoon,  when 
the  river  was  in  spate,  the  population  was  very 
sparse  and  relatively  uniform.  The  standing  stock 
of  chlorophyll  pigments  were  low  during  monsoon 
months  while  the  highest  concentrations  occurred 
in  premonsoon.  The  industrial  zone  of  the  river 
was  observed  to  have  a  high  standing  stock  of 
phytoplankton  during  the  premonsoon  (summer). 
The  physico-chemical  properties  of  the  river  water 
varied  seasonally.  However,  the  level  of  nitrate 
fluctuation  was  irregular  through  the  year  at  all 
sites.  The  results  of  a  multiple  regression  relation- 
ship, which  was  designed  to  determine  the  ecologi- 
cal factors  that  control  phytoplankton  production, 
revealed  that  the  phytoplankton  production  in  the 
river  and  the  estuarine  zone  was  not  under  the 
influence  of  any  common  environmental  factors. 
(Korn-PTT) 
W90- 12005 


5D.  Waste  Treatment  Processes 


COMPARISON  OF  TWO  DIFFERENT  PROCE- 
DURES FOR  THE  EXTRACTION  OF  ORGAN- 
IC MUTAGENS  FROM  SEWAGE  SLUDGE. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

K.  W.  Brown,  C.  P.  Chisum,  J.  C.  Thomas,  and  K. 

C.  Donnelly. 

Chemosphere  CMSHAF,  Vol.  20,  No.  1/2,  p  13- 

20,  1990.  3  fig,   1  tab,   14  ref.  EPA  Cooperative 

Agreement  CR-812037-01-0. 

Descriptors:  *Bioassay,  *Mutagens,  *Organic  pol- 
lutants, 'Pollutant  identification,  'Sludge,  Ames 
test,  Chemical  analysis,  Comparison  studies,  Sepa- 
ration techniques,  Sludge  disposal. 

The  efficiency  of  the  standard  Soxhlet  extraction 
procedure  versus  three  different  protocols  for  the 
Tecator  Automatic  Soxhlet  extractor  were  com- 
pared for  the  extraction  of  organic  mutagens  from 
municipal  sewage  sludge  using  methanol  and  meth- 
ylene chloride  as  solvents.  The  weights  of  the 
organic  residues  recovered  from  the  standard 
Soxhlet  and  all  Tecator  procedures  were  very 
similar.  Both  the  Soxhlet  and  Tecator  5/55  (boiling 
time/rinsing  time)  procedures  yielded  approxi- 
mately the  same  level  of  mutagenic  activity  in  the 
sewage  sludge.  However,  the  organic  residue  ex- 
tracted from  the  sludge  using  either  the  Tecator  5/ 
115,  or  the  Tecator  10/50  failed  to  induce  positive 
mutagenic  responses  in  the  bioassay.  A  comparison 
of  the  mutagenic  potential  of  the  residue  obtained 
from  triplicate  extractions  using  both  the  Tecator 
5/55  and  the  standard  Soxhlet  extraction  indicated 
that  both  procedures  yielded  a  reproducible  muta- 
genic response  within  the  variability  of  the  bioas- 
say. The  data  indicate  that  the  Tecator  5/55  ex- 
traction, which  is  more  rapid  and  requires  less 
solvent,  provides  adequate  extraction  of  organic 
mutagens  from  municipal  sewage  sludge.  (Author's 
abstract) 
W90- 10544 


STUDIES  ON  ANTIBACTERIAL  ACTIVITY  OF 
WASTE  WATERS  FROM  OLIVE  OIL  MILLS 
(ALPECHIN):  INHIBITORY  ACnvrrY  OF 
PHENOLIC  AND  FATTY  ACIDS. 

Granada  Univ.  (Spain).  Dept.  of  Microbiology. 
M.  D.  Gonzalez,  E.  Moreno,  J.  Quevedo- 
Sarmiento,  and  A.  Ramos-Cormenzana. 
Chemosphere  CMSHAF,  Vol.  20,  No.  3/4,  p  423- 
432,  1990.  6  tab,  13  ref.  Direccion  General  de 
Investigacion  Cientifica  y  Tecnica  Grant  PA  86- 
0236. 

Descriptors:  'Bacillus,  'Food-processing  wastes, 
•Industrial  wastewater,  'Soil  bacteria, 
•Wastewater  treatment,  *Water  pollution  effects, 
Bacterial  analysis,  Microbiological  studies,  Phen- 
ols, Soil  contamination. 

The  antibacterial  effects  of  the  phenolic  acids 
found  in  the  alpechin  (wastewaters  from  olive  oil 
mills)  and  of  the  fatty  acids  present  in  olive  oil 
were  investigated  in  laboratory  tests.  The  antibac- 


terial activity  of  the  phenolic  acids  were  tested 
separately  or  in  mixtures  against  Bacillus  megater- 
ium  ATCC  33085  and  against  a  collection  of  bacte- 
ria isolated  from  unpolluted  soil  and  alpechin  pol- 
luted soil.  The  filter  paper  disc  method  was  used 
for  testing  bacterial  inhibition  by  alpechin,  pheno- 
lic acids  and  fatty  acids  solutions,  and  the  agar 
diffusion  method  in  wells  was  used  for  testing 
bacterial  inhibition  of  alpechin  and  olive  oil.  The 
antibacterial  activity  of  the  phenolic  acids  did  not 
coincide  with  the  inhibitory  effect  of  the  alpechin. 
Although  antibacterial  activity  was  not  detected  in 
olive  oil,  the  linoleic,  oleic,  linolenic,  lauric  and 
myristic  acids  were  capable  of  inhibiting  the 
growth  of  Bacillus  megaterium  ATCC  33085.  (Au- 
thor's abstract) 
W90-10552 


MEMURANES,  MEMBRANE  PROCESSES, 
AND  THED*  APPLICATIONS:  NEEDS,  UN- 
SOLVED PROBLEMS,  AND  CHALLENGES  OF 
THE  1990*S. 

North   Carolina   State   Univ.,   Raleigh.   Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  3A. 

W90-10573 


ULTRAFILTRATION  APPLICATIONS. 

Lund  Univ.  (Sweden).  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3A. 
W90- 10579 


COMPARISON  OF  TWO  COMMERCIAL 
MEMBRANES  USED  FOR  BIOGAS  UPGRAD- 
ING. 

Lund  Inst,  of  Tech.  (Sweden).  Dept.  of  Chemical 

Engineering. 

M.  Rohr,  and  R.  Wimmerstedt. 

Desalination  DSLNAH,  Vol.  77,  No.  1-3,  p  331- 

345,  1990.  9  fig,  2  ref. 

Descriptors:  *Biogas,  *Cellulose  acetate  mem- 
branes, *Membrane  processes,  *Performance  eval- 
uation, 'Wastewater  treatment,  Carbon  dioxide, 
Methane,  Permeability,  Separation  techniques, 
Temperature  effects. 

Two  commercial  membranes  were  tested  for  the 
upgrading  of  biogas  produced  from  a  sewage  plant. 
A  polysulfone  membrane  manufactured  by  Mon- 
santo and  a  cellulose  acetate  membrane  manufac- 
tured by  Grace  were  evaluated  in  terms  of  CH4- 
and  C02-permeabilities.  The  results  demonstrated 
that  the  permeability  generally  increased  with  tem- 
perature as  the  separation  factor  decreased.  For 
the  Monsanto  membrane  the  permeability  de- 
creased with  increasing  pressure  which  resulted  in 
an  almost  pressure  independent  separation  factor. 
For  the  Grace  membrane  the  decrease  of  Com- 
pensability was  greater  than  the  CH4-permeabil- 
ity  which  resulted  in  a  decreased  separation  factor. 
The  module  cost  was  high  in  comparison  with 
membranes  for  liquid  separation,  a  factor  which 
may  limit  the  widespread  use  of  the  method.  (Au- 
thor's abstract) 
W90- 10583 


WETLAND  BUFFER  AREAS  FOR  TREAT- 
MENT OF  PUMPED  AGRICULTURAL  DRAIN- 
AGE WATER. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary   bibliographic   entry   see  Field   5G. 
W90- 10602 


SEWAGE  NUTRIENT  REMOVAL  BY  NORTH 
CAROLINA  SWAMP  SYSTEMS. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
E.  J.  Kuenzler. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.   1988.  p  281-292,  2  fig,  2  tab,  40  ref. 

Descriptors:  'Coastal  waters,  'Nutrient  removal, 
'Swamps,     'Wastewater     treatment,     'Wetland 


wastewater    treatment,    'Wetlands,    Ammonium, 
Coastal  marshes,  Nitrogen,  Nutrients,  Phosphorus. 

Domestic  sewage  adds  nutrients  and  other  soluble 
and  particulate  matter  to  many  coastal  plain 
streams.  Decreases  in  N  and  P  below  the  outfalls 
result  both  from  dilution  by  tributary  and  ground- 
water inputs  and  from  net  removal  processes.  Con- 
centrations of  nutrients  and  other  factors  were 
measured  below  outfalls  in  two  forested  swamp 
stream  systems.  A  graphical  comparison  of  chlo- 
ride and  nutrient  concentrations  downstream 
showed  rapid  removal  of  N  and  P  from  the  water 
during  most  of  the  year,  although  net  flux  of 
ammonium  to  the  water  often  occurred.  Net  nutri- 
ent removal  rates  were  calculated  assuming  that 
chloride  is  a  conservative  element  in  swamp  water. 
Removal  rates  were  highest  close  to  the  outfall, 
and  essentially  all  of  the  sewage  nutrient  load  to 
these  two  swamp  systems  was  removed  from  the 
water  within  a  few  kilometers  of  the  outfall.  By 
monitoring  net  removal  of  sewage  nutrients  in 
swamp  waters,  water  resource  managers  can  make 
better-informed  decisions  regarding  acceptable 
future  loads  to  the  wetland.  (See  also  W90-10584) 
(Author's  abstract) 
W90- 10604 


EVIPACT  OF  SEPTIC  TANK  SYSTEMS  ON 
COASTAL  WATER  RESOURCES. 

South  Carolina  Univ.,  Columbia.  Dept.  of  Civil 

Engineering. 

E.  C.  McCall,  and  M.  E.  Meadows. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  497-504,  6  ref. 

Descriptors:  'Coastal  waters,  'Environmental  ef- 
fects, 'Septic  tanks,  'Wastewater  treatment, 
'Water  pollution  effects,  'Water  pollution  sources, 
Data  acquisition,  Databases,  Economic  aspects, 
Management  planning. 

The  South  Carolina  Department  of  Health  and 
Environmental  Control  and  the  University  of 
South  Carolina  are  conducting  a  three  year  study 
of  the  performance  of  individual  sewage  treatment 
and  disposal  systems  in  coastal  areas.  The  focus  of 
the  study  is  to  determine  if  these  systems  are 
causing  environmental  and  public  health  problems. 
To  meet  this  goal,  the  following  objectives  were 
established:  (1)  quantify  the  treatment  effective- 
ness, and  environmental  and  public  health  threats 
of  existing  septic  tank  systems  installed  in  the  zone 
of  seasonal  saturation;  (2)  quantify  the  treatment 
effectiveness,  workability,  cost  and  degree  of  oper- 
ation and  maintenance  provided  for  four  or  more 
alternative  treatment  systems;  and  (3)  propose  al- 
ternative standards  based  on  system  performance 
data,  workability,  cost,  and  maintenance  require- 
ments. During  the  course  of  the  project,  40  differ- 
ent sites  will  be  studied.  The  study  is  expected  to 
last  three  years.  Older  systems  will  be  studied  to 
determine  if  they  are  failing  and  polluting  the 
groundwater,  and  need  to  be  upgraded.  A  database 
management  system  has  been  developed  to  reword 
and  store  the  laboratory  and  field  monitoring  data 
on  floppy  disks.  Study  sites  will  be  located  in  all 
counties  adjacent  to  the  coast  and  in  two  noncoas- 
tal  counties  with  flat  terrain  and  seasonally  high 
water  tables.  A  more  comprehensive  overview  ol 
the  study,  its  background,  objectives  and  method- 
ology is  presented.  (See  also  W90- 10584)  (Lantz- 
PTT) 
W90- 10625 


ANAEROBIC  DIGESTION  OF  PROCESSED 
MUNICIPAL  SOLID  WASTE  USING  A  NOVEL 
HIGH  SOLIDS  REACTOR:  MAXIMUM 
SOLIDS  LEVELS  AND  MIXING  REQUIRE- 
MENTS. 

Solar  Energy  Research  Inst.,  Golden,  CO.  Solai 
Fuels  Div. 

C.  J.  Rivard,  M.  E.  Himmel,  T.  B.  Vinzant,  W.  S. 
Adney,  and  C.  E.  Wyman. 

Biotechnology  Letters  BILED3,  Vol.  12,  No.  3,  p 
235-240,  March  1990.  3  fig,  2  tab,  16  ref.  DOE 
Biofuels  and  Municipal  Waste  Technology  Divi- 
sion FTP  No.  619. 
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Descriptors:  'Anaerobic  digestion,  'Fermentation, 
'Methanogenesis,  'Municipal  wastes,  'Wastewater 
reactors,  'Wastewater  treatment,  Biogas,  Fatty 
acids,  Mixing,  Sludge  solids,  Solids. 

Novel,  laboratory-scale,  high  solids  reactors  oper- 
ated under  mesophilic  conditions  were  used  to 
study  the  anaerobic  fermentation  of  processed  mu- 
nicipal solid  waste  to  methane.  The  anaerobic  di- 
gestion consortium  was  introduced  to  high  solids 
levels  through  gradual  adaptation,  the  maximum 
sludge  solids  level  for  stable  anaerobic  fermenta- 
tion performance  was  identified  as  approximately 
36%  wt  per  wt.  Recovery  of  the  anaerobic  consor- 
tium, following  dilution  of  inhibitory  high  solids 
levels,  was  swift.  Reactor  mixing  requirements 
were  also  studied.  No  significant  difference  in  fer- 
mentation performance  was  observed  between  agi- 
tator speeds  of  1  and  25  rpm.  Preliminary  fermen- 
tation performance  tests  showed  that  solids  loading 
rates  as  high  9.5  g  volatile  solids  feed  per  L  sludge, 
at  32%  solids  within  the  reactor,  were  possible. 
Under  these  conditions,  operations  was  stable  with 
an  average  pH  of  7.8  to  8.0,  total  volatile  fatty  acid 
pools  of  <20  mM,  and  a  biogas  composition  of 
55%  to  60%  methane.  (Author's  abstract) 
W90- 10677 


USE  OF  BIOREACTOR  KINETICS  TO  QUAN- 
TIFY THE  EFFECTS  OF  INTERFERING 
AGENTS  ON  BIOREACTOR  EFFICIENCY: 
'PROOF  OF  PRINCIPLE'  USING  URANIUM- 
ACCUMULATING  CITROBACTER  SP.  IN  A 
PLUG  FLOW  REACTOR. 

Oxford  Univ.  (England).  Dept.  of  Biochemistry. 
M.  R.  Tolley,  and  L.  E.  Macaskie. 
Biotechnology  Techniques  BTECE6,  Vol.  4,  No. 
2,  p  83-88,  March/ April  1990.  3  fig,  10  ref. 

Descriptors:  'Biofilm  reactors,  'Citrobacter,  'In- 
dustrial wastes,  'Ionic  interference,  'Radioactive 
wastes,  'Uranium,  'Wastewater  treatment,  Bacte- 
rial physiology,  Bioaccumulation,  Biofilms,  Chlor- 
ides, Wastewater  reactors. 

Problems  arise  in  the  treatment  of  industrial  ef- 
fluents, particularly  those  produced  as  wastes  from 
nuclear-fuel  production  and  reprocessing,  when 
anions  are  present  to  excess  over  metal  species.  A 
technique  is  described  which  uses  previously-estab- 
lished kinetic  methods  and  provides  a  handle  to 
assess  quantitatively  the  interfering  effect  of  an 
excess  of  chloride  ions  on  uranium  accumulation 
within  an  immobilized  biofilm  bioreactor.  Two  cell 
supports  were  employed,  here  colonized  in  sepa- 
rate growth  runs,  were  Filtren  TR20  reticulated 
foam  and  pumice  sponge,  cut  into  0.5  cm  for  use. 
The  supports  were  colonized  in  the  continuous- 
flow  fermenter  for  6  days  and  withdrawn  visibly 
coated  with  biofilm.  No  attempt  was  made  to 
determine  the  area  of  the  sponge;  this  was  unneces- 
sary in  the  present  work  since  the  foam  and 
sponge-immobilized  cells  represent  two  independ- 
ent and  complementary  systems.  Chloride  interfer- 
ence tests  were  performed  on  both.  For  metal 
accumulation  experiments,  the  biofilm-colonized 
support  was  withdrawn  from  the  growth  ferment- 
er, stored  as  4  C  for  one  week,  packed  into  glass 
column  (17.5  by  3  cm)  and  challenged  with  light- 
protected  flows  supplemented  with  1  mM  uranyl 
nitrate.  The  use  of  two  cell  supports  permits  dena- 
turation  of  the  method  in  an  immobilized  biofilm 
model  system.  (Brunone-PTT) 
W90- 10678 


REVIEW  OF  PILOT-SCALE  STUDIES  OF 
BOTTOM  AND  SURFACE  VELOCITIES 
WITHIN  AIR-AGITATED  CIRCULAR  AND 
RECTANGULAR  VESSELS. 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
D.  W.  Machina,  and  J.  K.  Bewtra. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  17,  No.  2,  p  243-251,  April  1990.  11  fig,  7  tab, 
30  ref. 

Descriptors:  'Flow  velocity,  'Fluid  dynamics, 
•Surface  velocity,  'Wastewater  treatment  facili- 
ties, Flow  rates,  Mathematical  models,  Pilot  tests. 

The  use  of  bottom  or  surface  fluid  velocity  within 
air-agitated   circular  and   rectangular   vessels  has 


been  studied  as  a  possible  design  parameter  to 
achieve  a  specified  scale  of  agitation.  Experimental 
data  are  presented  in  terms  of  five  dimensionless 
numbers  involving  the  fluid  velocity,  the  depth  of 
fluid  in  the  vessel,  the  elevation  of  the  diffuser 
above  the  vessel  floor,  the  air  flow  rate,  and  the 
compressor  power  required.  Design  equations  are 
obtained  for  a  total  of  506  physical  observations 
with  a  ring  diffuser  around  the  perimeter  of  a 
circular  vessel,  a  pipe  diffuser  at  the  center  of  a 
circular  vessel,  and  a  line  diffuser  at  the  center  line 
or  end  wall  of  a  rectangular  vessel.  The  applicable 
range  of  variables  for  each  equation  is  provided. 
Both  bottom  and  surface  velocities  increased  in  air 
flow  rate  or  compressor  power  requirement  for  a 
specified  fluid  depth.  For  a  constant  air  flow  rate 
and  fluid  depth,  the  surface  velocity  always  ex- 
ceeded the  bottom  velocity.  The  surface  and 
bottom  velocities  were  shown  to  be  related  to 
operating  conditions  in  different  water  and 
wastewater  treatment  units  in  which  a  specified 
degree  of  uniformity  of  the  vessel  contents  is  main- 
tained to  keep  a  specified  particle  in  suspension. 
Sensitivity  analysis  of  the  model  revealed  that  the 
fluid  depth  was  the  most  important  design  parame- 
ter in  controlling  the  velocities  within  air-agitated 
vessels.  (Author's  abstract) 
W90-10716 


TOXICITY  OF  MUNICIPAL  WASTEWATER 
EFFLUENTS  CONTAMINATED  BY  PENTACH- 
LOROPHENOL  IN  SOUTHWEST  MISSOURI. 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-10757 


HYBRID  EXPANDED-BED  GAC  REACTOR 
FOR  TREATING  INHIBITORY 

WASTEWATERS. 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 

P.  Fox,  M.  T.  Suidan,  J.  T.  Pfeffer,  and  J.  T. 

Bandy. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  116,  No.  3,  p  438-453,  1990.  fig  9,  3 

tab,  20  ref. 

Descriptors:  'Granular  activated  carbon,  'Inhibi- 
tors, 'Sludge,  'Sludge  bed,  'Wastewater  reactors, 
'Wastewater  treatment,  'Wastewater  treatment  fa- 
cilities, Acetates,  Anaerobic  conditions,  Biomass, 
Chemical  oxygen  demand,  Ethylphenol,  Phenols. 

An  expanded-bed  anaerobic  biological  GAC  reac- 
tor was  connected  to  a  GAC  adsorber  to  form  a 
hybrid  reactor  design  for  the  treatment  of  inhibito- 
ry wastes  that  separates  biological  transformation 
from  physical  removal  mechanisms.  The  perform- 
ance of  the  hybrid  GAC  reactor  was  compared 
with  a  'conventional'  expanded-bed  GAC  anaero- 
bic reactor.  Both  reactors  were  subjected  to  similar 
operating  conditions.  The  synthetic  wastewater 
used  in  the  study  was  comprised  of  acetate  and  3- 
ethylphenol  (3-ep).  The  chemical  oxygen  demand 
(COD)  loading  ranged  from  13.3  to  23.8  kg  COD/ 
cubic  meters.  Partial  replacement  of  GAC  with 
virgin  GAC  was  practiced  in  both  reactors  to 
control  toxicity  and  facilitate  the  physical  removal 
of  3-ep.  The  hybrid  GAC  reactor  provided  greater 
biological-removal  efficiencies  than  the  'conven- 
tional' GAC  reactor.  GAC  replacement  did  not 
affect  biomass  retention  in  the  hybrid  GAC  reac- 
tor, and  sludge  ages  in  the  'conventional'  GAC 
reactor  were  limited  by  the  rate  of  'GAC  replace- 
ment. Sludge  ages  averaged  100  days  in  the  hybrid 
GAC  reactor,  which  allowed  for  significant  biode- 
gradation  of  3-ep.  At  a  sludge  age  of  9.3  days,  3-ep 
degrading  organisms  washed  out  of  the  conven- 
tional GAC  reactor.  The  hybrid  GAC  reactor 
design  demonstrated  promise  for  the  efficient  treat- 
ment of  biologically  inhibitory  wastewaters.  (Au- 
thor's abstract) 
W90- 10760 


TREATMENT  OF  BREWERY  EFFLUENT  BY 
UASB  PROCESS. 

Hong  Kong  Univ.  Dept.  of  Civil  and  Structural 

Engineering. 

H.  H.  P.  Fang,  G.  Liu,  J.  Zhu,  C.  Bute,  and  G.  Gu. 

Journal   of  Environmental   Engineering   (ASCE) 


JOEEDU,  Vol.  116,  No.  3,  p  454-460,  1990.  3  fig,  1 
tab,  12  ref. 

Descriptors:  'Anaerobic  digestion,  'Effluents,  'In- 
dustrial wastewater,  'Sludge,  'Wastewater  reac- 
tors, 'Wastewater  treatment,  Biochemical  oxygen 
demand,  Chemical  oxygen  demand,  China,  Pilot 
plants,  Retention  time. 

A  five-month  pilot  study  was  conducted  to  exam- 
ine the  effectiveness  of  the  upflow  anaerobic 
sludge  blanket  (UASB)  process  for  the  treatment 
of  effluent  from  a  brewery  in  rural  China.  Results 
indicate  that  the  process  operated  at  26  deg  could 
reduce  over  89%  of  chemical  oxygen  demand 
(COD)  and  92%  of  five-day  biochemical  oxygen 
demand  (BOD5)  from  the  brewery  effluent,  with  a 
hydraulic  retention  time  (HRT)  of  13.3  hr  and  a 
COD  loading  rate  of  4.9  kg  COD/cu  m/day.  The 
brewery  effluent  in  this  study  on  average  con- 
tained 2,692  ppm  COD  and  1,407  ppm  BOD5.  The 
treated  effluent  on  the  other  hand  contained  295 
ppm  COD  and  122  ppm  BOD5;  both  of  which 
could  be  further  reduced  should  the  suspended 
solids  be  more  effectively  removed.  The  suspended 
solids  (SS)  in  treated  effluent  could  account  for 
about  75%  of  COD.  A  more  effective  separation  of 
SS  could  further  lower  the  final  COD.  The  gas 
production  rate  was  0.45  cu  m/kg  COD  with  a 
methane  content  of  70%.  The  sludge  was  granular, 
1.0-1.2  mm  in  size  and  had  an  average  density  of  50 
kg/cu  m  in  the  sludge-bed  zone.  The  sludge  yield 
was  0.054  kg  VSS/kg  COD  removed.  Overall,  this 
process  operated  satisfactorily  and  smoothly,  as 
reflected  by  the  constant  effluent  pH  and  gas  pro- 
duction rate,  as  well  as  the  consistently  high  de- 
grees of  reduction  of  COD  and  BOD5.  (Author's 
abstract) 
W90- 10761 


USE  OF  ORP  FOR  MONITORING  AND  CON- 
TROL OF  AEROBIC  SLUDGE  DIGESTION. 

Greater  Vancouver  Regional  District  (British  Co- 
lumbia). 

C.  C.  Peddie,  D.  S.  Mavinic,  and  C.  J.  Jenkins. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEEDU,  Vol.  116,  No.  3,  p  461-471,  1990.  7  fig, 
11  ref. 

Descriptors:  'Aerobic  digestion,  'Monitoring, 
'Oxidation-reduction  potential,  'Process  control, 
'Sludge  digestion,  'Wastewater  reactors, 
'Wastewater  treatment,  Aeration,  Chemical  analy- 
sis, Fermentation,  Oxygen  requirements,  Pilot 
plants. 

The  oxidation-reduction  potential  (ORP)  was  mon- 
itored within  aerobic  sludge  digesters  undergoing 
alternating  aerated  and  nonaerated  conditions.  Ob- 
servations were  made  on  both  bench-scale  and 
pilot-scale  reactors.  Batch  tests  were  also  conduct- 
ed on  both  reactors,  involving  a  time  series  of 
chemical  analyses,  in  conjunction  with  automated 
monitoring  of  reactor  ORP  and  dissolved  oxygen. 
The  results  indicated  that  a  characteristic  and  re- 
producible ORP  profile  was  associated  with  the 
cycled  operation  of  the  digesters.  These  real-time 
ORP  profiles  had  a  number  of  distinctive  features, 
directly  related  to  changes  in  system  chemistry  and 
biological  activity.  The  ranges  of  aerobic  and 
anoxic  respiration,  as  well  as  fermentation,  were 
clearly  defined  by  slope  changes  on  the  ORP  pro- 
file. They  also  corresponded  to  the  presence  of  the 
appropriate  electron  acceptors.  The  transition  be- 
tween the  different  ORP  ranges  were  observed  to 
be  quite  different  during  reaeration  and  deaeration. 
ORP  was  related  to  low  levels  of  dissolved  oxygen 
and  nitrate.  The  data  indicated  that  ORP  could  be 
used  to  measure  very  low  oxygen  concentration. 
The  reproducibility  of  the  ORP  profiles  and  sensi- 
tivity of  the  measured  potential,  to  changes  in 
biological  or  chemical  activity,  appears  to  make  it 
an  ideal  parameter  for  automated  monitoring  and 
process  control.  (Author's  abstract) 
W90- 10762 


EVALUATION  OF  ACTIVATED  SLUDGE 
OXYGEN  UPTAKE  RATE  TEST  PROCE- 
DURES. 

Santa  Clara  Univ.,  CA.  Dept.  of  Civil  Engineering. 
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S.  C.  Chiesa,  M.  G.  Rieth,  and  T.  E.  K.  L.  Ching. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEEDU,  Vol.  116,  No.  3,  p  472-486,  1990. 

Descriptors:  'Activated  sludge,  'Analytical  meth- 
ods, 'Oxygen  uptake,  'Wastewater  treatment,  Aer- 
ation, Biochemical  oxygen  demand,  Pilot  plants, 
Respirometry. 

A  series  of  bench-scale  and  pilot-scale  experiments 
was  conducted  to  evaluate  the  ability  of  biochemi- 
cal oxygen  demand  (BOD)  bottle-based  oxygen 
uptake  rate  (OUR)  analyses  to  represent  accurately 
in  situ  OUR  in  complete  mix-activated  sludge  sys- 
tems. Aeration  basin  off-gas  analyses  indicated 
that,  depending  on  system  operating  conditions, 
BOD  bottle-based  analyses  could  either  underesti- 
mate in  situ  OUR  rates  by  as  much  as  58%  or 
overestimate  in  situ  rates  by  up  to  285%.  The  use 
of  a  continuous  flow  respirometer  system  was  used 
to  verify  the  off-gas  analysis  observations  and 
assess  better  the  rate  of  change  in  OUR  after  mixed 
liquor  samples  were  suddenly  isolated  from  their 
normally  continuous  source  of  feed.  OUR  rates  for 
sludge  sample  maintained  in  the  completely  mixed 
bench-scale  respirometer  decreased  by  as  much  as 
42%  in  less  than  two  minutes  after  feeding  was 
stopped.  Based  on  these  results,  BOD  bottle-based 
OUR  results  should  not  be  used  in  any  complete 
mix-activated  sludge  process  operational  control 
strategy,  process  mass  balance,  or  system  evalua- 
tion procedure  requiring  absolute  accuracy  of 
OUR  values.  (Author's  abstract) 
W90- 10763 


THREE-RESISTANCE  TRANSPORT  MODEL 
FOR  DYE  ADSORPTION  ONTO  BAGASSE 
PITH. 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

Chemical  Engineering. 

B.  Al  Duri,  G.  McKay,  M.  S.  El  Geundi,  and  M. 

Z.  Abdul  Wahab. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  116,  No.  3,  p  487-502,  1990.  11  fig, 

4  tab,  12ref. 

Descriptors:  'Adsorption,  'Dyes,  'Industrial 
wastes,  'Mass  transfer,  'Mass  transport,  'Mathe- 
matical analysis,  'Model  studies,  'Sugarcane, 
•Wastewater  treatment,  'Water  reuse,  'Water 
treatment,  Byproducts,  Diffusion,  Mathematical 
equations,  Resistance. 

Adsorption  offers  a  method  of  producing  a  high- 
quality  treated  water  from  industrial  effluents.  The 
adsorption  of  two  dyestuffs,  Basic  Blue  69  and 
Acid  Blue  25,  from  aqueous  solutions  onto  bagasse 
pith  was  studied  using  an  agitated  batch  adsorber. 
A  three-resistance  mass  transfer  model,  based  on 
external  mass  transport,  macropore  diffusion,  and 
micropore  diffusion,  was  used  to  predict  concen- 
tration versus  time  decay  curves.  The  predicted 
curves  were  correlated  with  experimental  data  for 
up  to  24  hours  in  order  to  determine  the  three  mass 
transport  parameters.  The  branched  pore  model 
has  successfully  predicted  the  present  system  kinet- 
ics for  time  periods  that  extend  to  equilibrium, 
using  constant  values  of  mass  transfer  parameters 
for  wide  sorbate  concentration  ranges.  (Creskoff- 
PTT) 
W90- 10764 


HYDRAULIC  MODELING  OF  MIXING  IN 
WASTEWATER  DECHLORINATION  BASIN. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

H.  G.  Stefan,  T.  R.  Johsnon,  H.  L.  McConnell,  C. 

T.  Anderson,  and  D.  R.  Martenson. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEEDU,  Vol.  116,  No.  3,  p  524-541,  1990.  13  fig, 

7  tab,  7  ref. 

Descriptors:  'Basins,  'Chlorine,  'Hydraulic 
models,  'Mixing,  'Wastewater  treatment, 
•Wastewater  treatment  facilities,  Dyes,  Sulfur  di- 
oxide, Tracers. 

Flow  and  mixing  in  a  wastewater  dechlorination 
basin  are  investigated  by  tracing  dye  concentra- 
tions in  a  1:12  scale  sectional  model  and  in  a  full- 
scale  installation.  The  injection  of  an  S02  solution 


that  neutralizes  residual  chlorine  is  simulated  by 
dye.  Time  series  measurements  of  dye  concentra- 
tions are  obtained  in  the  model  and  in  the  full-scale 
basin.  Mean  dye  concentrations  and  standard  devi- 
ations of  concentration  fluctuations  measured 
throughout  the  model  and  the  full-scale  basin  com- 
pare favorably.  Both  show  incomplete  mixing  of 
§02  solution  and  residual  chlorine.  The  model  is 
then  used  to  develop  a  substantially  improved 
basin  design  by  relocation  of  S02  injection  and 
addition  of  a  columnar  wall  to  redistribute  the  flow 
and  create  small-scale  turbulence.  The  modifica- 
tions can  be  implemented  without  interruption  of 
wastewater  treatment.  The  performance  of  the  im- 
proved design  is  again  validated  in  the  full-scale 
operation.  The  study  shows  that  existing  problems 
of  mixing  and  flow  processes  can  be  explored  and 
corrected  efficiently  and  effectively  using  a  scale 
model.  It  is  recommended  that  this  method  be  used 
for  the  study  of  novel  designs  before  construction. 
(Author's  abstract) 
W90-10766 


CAPACITY  EXPANSION  FOR  REGIONAL 
WASTEWATER  SYSTEMS. 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

S.  L.  Ong,  and  B.  J.  Adams. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  116,  No.  3,  p  542-560,  1990.  3  fig,  6 
tab,  33  ref. 

Descriptors:  'Expansion,  *Model  studies,  •Region- 
al planning,  'Wastewater  treatment,  'Wastewater 
treatment  facilities,  'Water-carrying  capacity,  Al- 
gorithms, Mathematical  analysis,  Mathematical 
equations. 

A  simple  yet  effective  approach  is  presented  for 
solving  regional  wastewater  treatment  system  ca- 
pacity expansion  problems.  The  approach  decom- 
poses a  model  into  two  levels,  upper  and  lower. 
The  lower  level  treats  the  subproblems  related  to 
separate  facilities  of  a  regional  treatment  system. 
These  sub-problems  are  solved  independently  by 
dynamic  programming.  The  upper  level  is  used  to 
coordinate  the  subproblems  in  the  lower  level  and 
is  updated  using  a  random  polyhedron  search  algo- 
rithm that  identifies  progressively  superior  solu- 
tions. Constraints  imposed  on  treatment  plant  or 
transfer  capacities  are  considered  first,  and  then 
constraints  relating  to  the  in-stream  quality  of  the 
receiving  water  are  incorporated.  The  procedures 
developed  are  tested  in  a  hypothetical  problem 
with  seven  comunities  along  a  river  and  its  tribu- 
tary. The  results  obtained  indicate  that  it  is  eco- 
nomically attractive  to  consider  time-staging  of 
capacity  whenever  possible.  It  is  also  observed  that 
the  model  with  in-stream  quality  constraints  re- 
quired more  computational  resources,  the  amount 
of  which  is  somewhat  dependent  on  the  level  of  in- 
stream  quality  requirement  imposed.  However,  the 
incremental  computational  efforts  required  might 
not  be  excessive.  (Author's  abstract) 
W90- 10767 


GRAPHS  FOR  HYDRAULIC  DESIGN  OF  SAN- 
ITARY SEWERS. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
V.  Swarna,  and  P.  M.  Modak. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  116,  No.  3,  p  561-574,  1990.  3  fig,  5 
tab,  2  ref. 

Descriptors:  *Graphical  analysis,  'Hydraulic 
design,  'Mathematical  analysis,  'Mathematical 
equations,  'Sewer  systems,  'Wastewater  disposal, 
Flow,  Velocity. 

A  sewer  network  can  be  considered  to  consist  of 
manholes  (nodes)  and  pipes  (links).  Wastewater  in 
such  a  conceptual  network  is  discharged  into  the 
nodes  and  transported  to  a  disposal  node  via  a 
system  of  links.  Design  of  a  real  sewer  network 
involves  selection  of  an  appropriate  pipe  diameter 
and  slope  combination  for  every  link,  so  that  the 
wastewater  can  be  transported  without  violating 
specific  hydraulic  constraints.  Selection  of  a  feasi- 
ble diameter  with  its  corresponding  slope  thus 
forms  an  important  step  in  the  link  design  of  a 


sewer  network.  Accordingly,  graphs  were  devel- 
oped based  on  the  concept  of  feasible  diameter  set 
for  the  rapid  design  of  sanitary  sewers  to  aid 
practicing  engineers.  They  were  developed  for 
various  hydraulic  criteria,  such  as  full  flow  and 
best  hydraulic  cross  section,  taking  into  account 
the  hydraulic  constraints  such  as  velocity  and  par- 
tial depth  of  flow.  These  graphs  can  be  used  by 
practicing  engineers  to  perform  quick  and  im- 
proved designs,  thereby  eliminating  any  need  for 
trial-and-error  procedures.  Procedures  for  prepara- 
tion of  the  graphs  are  detailed.  An  illustrative 
example  describing  the  application  of  design 
graphs  is  included.  (Author's  abstract) 
W90-10768 


SLUDGE  FREEZING  IN  SHALLOW  LAYERS. 

Duke  Univ.,  Durham,  NC.   Dept.  of  Civil  and 

Environmental  Engineering. 

P.  A.  Vesilind. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  116,  No.  3,  p  646-650,  1990. 

Descriptors:  'Freezing,  'Sludge,  'Sludge  condi- 
tioning, Cold,  Experimental  data,  Laboratory 
methods,  Mathematical  analysis,  Mathematical 
equations. 

Although  freezing  and  thawing  sludge  as  a  means 
of  sludge  conditioning  is  an  effective  means  for 
sludge  dewatering,  freeze/thaw  has  not  found 
commercial  success.  In  order  to  increase  the  rate 
of  freezing  and  reduce  the  process  time,  the  freez- 
ing temperature  must  be  quite  low,  resulting  in 
high  freezing  rates,  which  are  ineffective  in  sludge 
conditioning.  Slow  freezing  rates  are  necessary  so 
that  the  growing  ice  crystals  can  extract  the  water 
molecules  from  around  the  particles  and  cause 
particle  growth.  Sludge  can  be  frozen  both  slowly 
and  efficiently  if  it  is  introduced  to  cold  tempera- 
tures in  thin  layers.  Design  guidelines  were  there- 
fore developed  for  sludge  freezing  in  thin  layers  as 
an  effective  means  of  sludge  conditioning.  Since 
underwatered  sludge  is  over  95%  water,  a  freezing 
model  was  verified  using  water  as  a  surrogate. 
Results  indicated  that  the  ice  growth  is  linear  for 
thin  layers  and  that  the  insulating  effect  of  the  ice 
is  indeed  minor.  Plotting  the  ice  growth  velocity 
vs  the  temperature  showed  a  linear  relationship 
between  freezing  rate  and  temperature  intersecting 
at  0  deg  C  as  expected.  The  linearity  confirmed  the 
validity  of  the  derived  model.  The  significant  con- 
clusion of  this  study  is  that  for  thin  sludge  layers, 
such  as  might  be  used  in  commercial  freeze/thaw 
sludge  conditioning  devices,  the  freezing  velocity 
is  only  a  function  of  the  temperature  and  the 
convection  coefficient,  thus  simplifying  the  design. 
(Creskoff-PTT) 
W90-10775 


MODELING  FLOW  AND  MIXING  IN  SEDI- 
MENTATION TANKS. 

United  Technologies  Research  Center,  East  Hart- 
ford, CT. 

E.  W.  Adams,  and  W.  Rodi. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  116,  No.  7,  p  895-913,  July  1990.  12 
fig,  24  ref,  append. 

Descriptors:  'Computer  models,  'Data  interpreta- 
tion, 'Error  analysis,  'Flow  models,  'Mixing, 
•Model  studies,  *Settling  tanks,  *Wastewater  fa- 
cilities, *Wastewater  treatment,  Dye  dispersion, 
Flow  profiles,  Mathematical  models,  Mathematical 
studies,  Sedimentation. 

Numerical  results  from  a  computer  model  for  the 
prediction  of  the  neutrally  buoyant  flow  within 
sewage  treatment  plant  settling  basins  are  com- 
pared with  results  of  several  new  experiments.  The 
flow  field  calculations  performed  using  the  k-e 
turbulence  model  agree  well  with  experiments  for 
simple  geometries.  The  quality  of  the  computa- 
tions, however,  deteriorates  with  increasing  flow 
complexity.  It  is  argued  that  the  effects  of  flow 
curvature,  which  are  not  included  in  the  standard 
k-e  model,  are  mainly  responsible  for  the  differ- 
ences between  computation  and  experiment.  The 
results  of  the  calculation  of  dye  transport  within 
the  basin  after  pulse  injection  show  that  the  use  of 
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low-order  numerical  models  results  in  predictions 
in  which  the  solution  is  badly  polluted  by  numeri- 
cal errors.  The  quality  of  the  prediction  of  the  dye 
concentration  field  is  strongly  related  to  the  qual- 
ity of  the  flow  field  prediction.  The  passing  time  of 
the  peak  output  concentration  is  well  predicted  if 
the  size  of  the  recirculation  region  is  well  predict- 
ed. In  all  cases,  the  peak  dye  concentration  is 
overpredicted.  (Author's  abstract) 
W90- 10786 


USE  OF  ISOLATED  WETLANDS  IN  FLORIDA 
FOR  STORMWATER  TREATMENT. 

Water  Resources  Department/Associate,  Florida 
Land  Design  and  Engineering,  One  North  Dale 
Mabry,  Suite  700,  Tampa,  FL. 
B.  H.  McArthur. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  185-193,  6  ref. 

Descriptors:  *Florida,  'Regulations,  'Storm  water, 
•Wastewater  treatment,  'Wetlands,  'Wetlands 
treatment,  Ecological  effects,  Ecosystems,  Legisla- 
tion, Storm  runoff,  Wastewater  disposal,  Water 
quality  management. 

The  Florida  Department  of  Regulation  (FDER) 
under  Chapter  84-79,  Laws  or  Florida,  the  Warren 
S.  Henderson  Wetland  Protection  Act  of  1984  and 
Chapters  40D-4  and  17-25  of  the  Florida  Adminis- 
tration Code  (FAC)  provide  for  the  use  of  isolated 
wetlands  for  the  treatment  of  stormwater  runoff. 
Wetlands  in  the  past  have  been  used  for  disposal  of 
treated  effluent  but  prior  to  October  1,  1984  wet- 
lands have  not  been  permitted  through  the  state 
agencies  to  receive  direct  discharge  of  untreated 
stormwater  runoff  from  developments.  This  con- 
cept allows  for  the  incorporation  of  isolated  wet- 
lands into  stormwater  management  plans  and  has 
provided  incentive  for  the  preservation  of  wet- 
lands within  a  development.  It  is  the  intent  of  this 
concept  to  show  that  with  proper  design,  a  wet- 
land can  be  used  to  treat  stormwater  runoff  by 
natural  means  without  damaging  or  significantly 
altering  the  existing  ecosystems.  Research  ha 
shown  that  the  addition  of  stormwater  can  help 
ensure  the  maintenance  of  existing  hydroperiods 
and  provide  additional  nutrients  which  could  in- 
crease the  productivity  of  the  wetland.  Stabilizing 
the  ecosystem  can  improve  wildlife  habitat  and 
provide  an  enhancement  of  the  aesthetic  value  of 
the  wetland  and  the  development.  This  paper  dis- 
cusses stormwater  treatment  in  isolated  wetlands 
with  emphasis  on  the  continuing  research  in  Flori- 
da, and  includes:  (1)  the  rules  and  regulations  set 
forth  by  the  State  of  Florida,  (2)  detention  times 
and  the  benefits  to  water  quality,  (3)  sampling 
procedures  to  insure  water  quality  standards,  and 
(4)  the  design  of  a  pilot  project  to  be  used  by  the 
state  to  set  and  check  compliance  with  standards. 
(See  also  W90-10912)  (Lantz-PTT) 
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GREENWOOD  URBAN  WETLAND:  A  MAN- 
MADE  STORMWATER  TREATMENT  FACILI- 
TY. 

Dyer,  Riddle,  Mills  and  Precourt,  Inc.,  Orlando, 
FL. 

C.  N.  Palmer,  and  J.  D.  Hunt. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  205-214,  2  fig, 
12  ref. 

Descriptors:  'Artificial  wetlands,  'Greenwood 
Urban  Wetland,  'Irrigation  water,  'Storm 
wastewater,  'Wastewater  treatment  facilities, 
'Wetlands,  'Wetlands  treatment,  Detritus,  Flood 
plains,  Florida,  Macrophytes,  Organic  compounds, 
Ponds,  Storm  runoff,  Swamps,  Vegetation,  Water 
quality,  Water  quality  control,  Water  storage. 

The  Greenwood  Urban  Wetland  was  built  to  alle- 
viate flooding  in  a  522-acre  drainage  basin  in  Or- 
lando, Florida  to  pretreat  stormwater  runoff  prior 
to  disposal  down  drainage  wells  and  to  use  water 
collected  in  the  storage  basins  for  irrigation  of  an 
adjacent  cemetery  and  park.  Vacant  city-owned 


land  was  excavated  to  form  a  series  of  ponds  and  a 
bypass  stream  leading  to  5  drainage  wells.  A  25  to 
30  foot  wide  littoral  zone  was  established  for  each 
pond  and  planted  with  10  species  of  native  macro- 
phytes. A  riverine  flood  plain  was  established  in 
the  bypass  canal  consisting  of  seven  species  of 
hardwood  swamp  trees.  A  26  acre  park  with  walk- 
ways and  bridges  built  over  hydraulic  control 
structures  was  landscaped  with  7  species  of  native 
upland  trees.  Hydraulic  control  structures  were 
built  to  maximize  storm  water  detention  time.  Aer- 
ation devices  were  established  in  each  pond  to 
improve  the  system's  capacity  to  assimilate  incom- 
ing organic  contaminants  in  the  storm  water 
runoff.  A  sediment  control  device  was  built  up- 
stream of  the  project  to  reduce  both  nutrient  and 
solids  loading.  Skimmers  and  floatable  debris  col- 
lectors were  installed  upstream  of  the  drainage 
well  intake  structures  to  control  oils  and  grease 
and  floating  trash.  A  4-ft  diameter  wet  well,  intake 
plume  and  pump  station  were  installed  to  provide 
irrigation  water  for  adjacent  lands.  According  to 
the  trophic  state  indices  the  lake  exhibited  eutro- 
phic  to  hyper-eutrophic  conditions  before  and 
during  construction.  After  completion  of  the 
project,  lake  trophic  state  indices  are  in  the  meso- 
trophic  range  indicating  a  preliminary  improve- 
ment in  surface  water  quality.  (See  also  W90- 
10912)  (Lantz-PTT) 
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WETLANDS  AND  STORMWATER  MANAGE- 
MENT: A  CASE  STUDY  OF  LAKE  MUNSON. 
PART  I:  LONG-TERM  TREATMENT  EFFI- 
CIENCIES 

CH2M  Hill]  Deerfield  Beach,  FL. 
A.  E.  Maristany,  and  R.  L.  Bartel. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  215-229,  7  fig, 
6  tab,  8  ref. 

Descriptors:  'Lake  Munson,  'Storm  water, 
'Wastewater  treatment,  'Water  resources  manage- 
ment, 'Wetlands,  'Wetlands  treatment,  Case  stud- 
ies, Detention  reservoirs,  Eutrophication,  Florida, 
Nutrient  removal,  Phosphorus  compounds,  Water 
quality,  Water  storage. 

The  use  of  wetlands  or  wet  detention  ponds  for 
stormwater  management  represents  a  relatively 
new  approach  that  has  been  successfully  applied  in 
recent  years  to  address  water  quality  problems  in 
urban  areas.  Since  most  systems  have  been  in  oper- 
ation for  only  a  few  years,  questions  have  been 
raised  concerning  their  long-term  performance.  It 
has  been  speculated  that  once  these  systems  reach 
a  state  of  dynamic  equilibrium,  nutrient  removal 
may  decline  due  to  the  reduced  nutrient  uptake  of 
a  mature  ecosystem.  A  recent  study  was  conducted 
by  the  Northwest  Florida  Management  District  of 
a  255  acre  wetland/lake  system  which  has  received 
wastewater  effluent  and  storm  water  discharges  for 
over  30  years.  Nutrient  and  pollutant  removal  rates 
were  estimated  for  a  wide  range  of  parameters 
based  on  concurrent  sampling  of  stormwater  in- 
flows, outflows  and  lake  water  quality.  Long-term 
removal  rates  for  Lake  Munson,  Florida,  com- 
pared favorably  with  rates  reported  for  relatively 
new  facilities.  An  important  conclusion  from  this 
study  is  that  wet  detention  systems  designed  for 
minimum  treatment  storage  capacity  and  which 
are  not  properly  maintained,  will  experience  signif- 
icant water  quality  problems  due  to  eutrophication. 
It  would  be  advisable  to  increase  storage  capacity 
beyond  the  point  of  diminishing  returns  by  either 
deepening  the  pond  or  expanding  its  surface  area 
to  prevent  the  pond  from  being  overwhelmed  by 
typical  storm  events  as  is  the  case  with  Lake 
Munson.  The  average  storm  event  replaces  the 
entire  wet  detention  volume  in  the  lake.  A  better 
design  criteria  would  be  to  provide  twice  the 
volume  if  the  average  storm  event  in  order  to 
reduce  the  impact  of  any  one  storm  on  pond  water 
quality.  Drawdowns  should  also  be  implemented 
on  a  periodic  basis  as  part  of  the  over  all  mainte- 
nance program  in  order  to  stabilize  bottom  sedi- 
ments and  reduce  the  amount  of  orthophosphorous 
released  from  the  sediments  to  the  water  column. 
(See  also  W90-10912)  (Lantz-PTT) 
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WETLANDS  AND  STORMWATER  MANAGE- 
MENT: A  CASE  STUDY  OF  LAKE  MUNSON. 
PART  II:  IMPACTS  ON  SEDIMENT  AND 
WATER  QUALITY. 

Northwest  Florida  Water  Management  District, 

Havana. 

For  primary  bibliographic  entry   see   Field   5G 

W90-10933 


OVERVIEW  OF  THE  LAKE  JACKSON  RESTO- 
RATION PROJECT  WITH  ARTIFICIALLY 
CREATED  WETLANDS  FOR  TREATMENT  OF 
URBAN  RUNOFF. 

Northwest  Florida  Water  Management  District, 
Havana.  Water  Resources  Div. 
For  primary  bibliographic   entry  see  Field   5G. 
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PERFORMANCE  OF  THE  BOGGY  GUT  WET- 
LAND TREATMENT  SYSTEM,  HILTON 
HEAD,  SOUTH  CAROLINA. 

CH2M  Hill,  Inc.,  Gainesville,  FL. 
R.  L.  Knight,  and  K.  A.  Ferda. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  439-450,  2  fig, 
2  tab,  6  ref. 

Descriptors:  'Boggy  Gut  Wetland,  'Hilton  Head 
Island,  'South  Carolina,  'Wastewater  disposal, 
♦Wastewater  treatment,  'Wetlands  treatment, 
Chlorides,  Coliforms,  Ecological  effects,  Ground- 
water quality,  Marshes,  Monitoring  wells,  Nitrates, 
Surface  water,  Water  quality,  Water  reuse,  Wet- 
lands. 

Sea  Pines  Plantation  at  Hilton  Head  Island,  South 
Carolina  has  developed  an  innovative  program  of 
treated  wastewater  reuse  as  part  of  the  island  wide 
conservation  program.  An  integral  portion  of  this 
reuse  system  is  a  wet  weather  backup  discharge 
system  utilizing  hydrologically  altered  natural  wet- 
lands. A  multiple  year  pilot  study  was  conducted 
during  the  period  from  1981-1986  to  test  the  effec- 
tiveness of  additional  assimilation  by  the  wetlands 
as  well  as  the  environmental  effects  of  the  dis- 
charge. Boggy  Gut  wetland  is  a  20  ha  marsh  that 
was  formerly  a  rice  field  and  more  recently  was 
undergoing  succession  to  an  upland  community 
due  to  island-wide  declining  groundwater  levels.  A 
ductile  iron  distribution  pipe  was  placed  across  the 
wetland  near  the  upgradient  end  and  three  treated 
wastewater  flow  rates  (1,136,  2,460,  and  3,786  cu 
m/d)  were  tested  during  the  pilot  study.  Influent 
and  effluent  surface  water  quality  as  well  as 
groundwater  quality  around  Boggy  Gut  were 
monitored  on  a  monthly  basis.  Average  percent 
mass  removal  rates  during  this  period  were:  five- 
day  biochemical  oxygen  demand  -76%,  total  sus- 
pended solids-86%,  total  nitrogen-83%,  ammonia 
nitrogen-72%,  and  total  phosphorous-62%.  A  por- 
tion of  these  losses  were  attributed  to  infiltration 
(about  40%  of  the  inflow).  Measurements  of  chlo- 
ride concentrations  in  monitor  wells  demonstrated 
the  presence  of  treated  wastewater,  but  no  elevat- 
ed levels  of  nitrates  or  coliforms  were  detected. 
Biologically,  Boggy  Gut  has  lost  invading  pine  and 
maple  trees  as  a  result  of  the  discharge  while 
becoming  more  wetland  in  character  with  in- 
creased dominance  by  sledges,  cattails,  duckweed, 
and  willows.  (See  also  W90-10912)  (Author's  ab- 
stract) 
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MECHANISMS  OF  WATER  QUALITY  IM- 
PROVEMENT IN  WETLAND  TREATMENT 
SYSTEMS. 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 
Engineering. 

R.  H.  Kaldec,  and  H.  Alvord. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  489-498,  6  fig, 
4  tab,  14  ref. 

Descriptors:  'Ecological  effects,  'Michigan, 
'Wastewater  treatment,  'Water  quality,  'Wetlands 
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treatment,  Ammonium,  Biomass,  Cattails,  Denitri- 
fication,  Duckweed,  Municipal  wastewater,  Nitro- 
gen, Nutrients,  Organic  matter,  Phosphorus, 
Sulfur,  Wetlands. 

The  Houghton  Lake,  Michigan  wetland  treatment 
system  has  consistently  treated  <  400,000  cu  m/yr 
of  secondary  municipal  wastewater  to  <  0. 1  mg/L 
total  phosphorus  and  <  0.3  mg/L  ammonium  ni- 
trogen over  an  1 1  year  period.  Removals  have 
averaged  96%  for  P  and  97%  for  ammonium 
within  an  area  that  has  increased  to  60  ha.  Sulfur 
was  reduced  to  natural  wetland  levels  within  the 
same  area.  Species  composition  shifted  to  cattail 
(Typha  latifolia)  and  duck  weed  (Lemna  minor), 
and  above  ground  biomass  increased  by  a  factor  of 
four.  Sediment  deposition  in  the  duckweed  zone 
buries  a  significant  portion  of  the  nutrients.  Gasifi- 
cation of  nitrogen  and  sulfur  compounds  accounts 
for  another  important  fraction.  The  remainder  of 
the  added  N,  S,  and  P  is  utilized  to  construct  the 
new  expanding  biomass.  Root  biomass  decreased  in 
the  presence  of  greater  nutrient  availability,  par- 
tially counteracting  the  above  ground  increase. 
Denitrification  was  efficient  enough  to  entirely 
remove  nitrate  from  the  wetland  waters.  The  accu- 
mulation of  microdetritus  and  macrophyte  litter 
are  comparable,  and  the  microdetritus  is  richer  in 
nutrients.  Sufficient  accumulation  occurred  after 
ten  years  to  affect  water  levels  by  several  centime- 
ters. (See  also  W90-10912)  (Author's  abstract) 
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PROCEEDINGS  OF  THE  44TH  PURDUE  IN- 
DUSTRIAL WASTE  CONFERENCE. 

May  9-11,  1989,  Purdue  Univ.,  West  Lafayette, 
Indiana.  CRC  Press,  Inc.,  Boca  Raton,  Florida. 
1990.  951p.  Edited  by  John  M.  Bell. 

Descriptors:  'Conferences,  'Industrial  wastes, 
'Remediation,  'Wastewater  treatment,  'Water 
pollution  sources,  Environmental  engineering, 
Landfills,  Leachates,  Legal  aspects,  Rehabilitation, 
Toxic  wastes. 

The  44th  Industrial  Waste  Conference,  held  May 
9,  10,  and  11,  1989,  at  Purdue  University,  West 
Lafayette,  Indiana,  included  97  technical  papers 
and  a  keynote  address.  The  contributions  are  divid- 
ed into  the  following  major  sections:  site  remedi- 
ation; toxic  and  hazardous  wastes;  biological  sys- 
tems (aerobic,  anaerobic,  and  aerobic/anaerobic); 
processes  (sorption,  membrane,  physical/chemical, 
respirometry,  volatilization,  nitrification/denitrifi- 
cation,  product  development,  and  sludge  condi- 
tioning); landfills  (general  and  leachate);  industrial 
wastes  (metal  finishing  wastes,  refinery  wastes, 
pulp  and  paper  mill  wastes,  food  and  beverage 
wastes,  and  meatpacking  wastes);  and  laws,  regula- 
tions, and  training.  The  keynote  address  discussed 
the  role  of  the  environmental  engineer  as  an  expert 
in  litigation.  This  volume  includes  an  index  cover- 
ing the  last  10  yr  of  Industrial  Waste  Conference 
proceedings  volumes  (35-44).  (See  W90- 10966  thru 
W90- 10962)  (Rochester-PTT) 
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DEVELOPMENT     OF     A     SOIL     WASHING 
SYSTEM. 

Engineering  BioTrol,  Inc.,  Chaska,  MN. 

For   primary   bibliographic   entry   see   Field   5G. 
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ENGINEERING  FOR  TOXICITY  REMOVAL:  A 
NEW  SET  OF  DESIGN  RULES. 

Battelle  Columbus  Div.,  OH.  Health  and  Environ- 
mental Effects  Center. 

B.  W.  Vigon,  J.  D.  Cooney,  and  W.  H.  Clement. 
IN:    Proceedings   of  the   44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  97-104,  8  fig,  2  tab,  8  ref. 

Descriptors:  'Environmental  engineering,  'Toxici- 
ty, 'Wastewater  treatment,  Bioassay,  Design  crite- 
ria, Pilot  plants,  Toxicity  Reduction  Evaluation, 
Water  Quality  Act. 

The  goal  of  the  environmental  engineer  in  design- 
ing   wastewater   treatment    facilities   is   changing 


from  removal  of  'pollutants'  or  'toxicants'  to  re- 
moval of  'toxicity.'  The  1987  Water  Quality  Act 
contains  several  provisions  that  have  focused  at- 
tention of  toxicity  removal,  including  a  provision 
for  the  use  of  bioassay  methods  as  a  means  to  judge 
treatment  system  performance.  Toxicity  Reduction 
Evaluation  (TRE)  has  been  conducted  at  a 
wastewater  treatment  plant  serving  a  military  facil- 
ity involved  in  munitions  handling.  The  TRE  ef- 
forts have  followed  a  six-step  process  for  treatment 
system  optimization:  (1)  identification  of  available 
information;  (2)  evaluation  of  influent  waste 
streams;  (3)  description  of  existing  treatment  sys- 
tems; (4)  operations  analysis;  (5)  corrective  action 
implementation;  and  (6)  follow-up  confirmation 
study.  Toxicity  of  this  waste  stream  was  highly 
variable  and  differed  between  liquid  and  particu- 
late components.  Various  engineering  studies 
needed  to  be  conducted  and  equipment  modifica- 
tions made  to  optimize  the  processing  of 
wastewater.  The  experience  with  this  case  demon- 
strated the  value  of  extended  pilot  scale  studies  to 
confirm  the  suitability  of  proposed  toxicity  remov- 
al processes.  Engineering  design  should  be  based 
on  a  well  conducted  toxicity  identification  evalua- 
tion. Treatment  plant  optimization  requires  com- 
prehensive operation  analysis  and  a  willingness  to 
investigate  seemingly  minor  details  of  existing 
system  functioning.  Chemical  surrogates  that  cor- 
relate with  toxicity  should  be  sought  because  they 
may  make  it  easier  and  less  expensive  to  establish 
operating  parameters.  However,  the  relationship 
between  the  surrogate  and  the  toxicity  measure 
must  be  carefully  defined.  Development  of  models 
relating  toxicity  reduction  to  engineering  param- 
eters is  urgently  needed.  (See  also  W90- 10965) 
(Rochester-PTT) 
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TANK  TRUCK  WASHING  WASTEWATER 
SYSTEM. 

Alabama  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

J.  Ball,  and  J.  R.  Bonner. 

IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  105-110,  4  fig,  1  tab,  7  ref. 

Descriptors:  'Food-processing  wastes,  'Industrial 
wastewater,  'Truck  cleaning,  'Wastewater  treat- 
ment, Alum,  Case  studies,  Flocculation,  Hydrogen 
ion  concentration,  Organic  compounds,  Pretreat- 
ment  of  wastewater,  Sludge. 

Tank  truck  cleaning  is  a  large  industry.  Each 
washing  generates  several  hundred  gallons  of 
water,  with  varying  content  and  strength  of  con- 
stituents. A  case  history  is  presented  here  of  the 
design,  installation,  and  operating  experience  of  a 
wastewater  treatment  system  at  a  tank  truck  wash- 
ing facility  currently  operating  more  than  125 
trucks.  The  trucks  of  this  company  carry  a  variety 
of  liquid  products,  including  liquid  eggs,  orange 
juice,  resins,  methylethyl  ketone,  and  methanol. 
The  largest  volume  of  shipments  is  of  a  urea-based, 
water-soluble  plywood  resin.  The  average  quantity 
of  wastewater  created  is  300  gallons/truck;  the 
peak  monthly  volume  for  the  whole  operation  has 
been  168,000  gallons,  which  is  expected  to  be 
exceeded  in  the  future.  A  batch  treatment  system 
was  designed  using  a  series  of  three  9000-gallon 
tanks.  Steps  in  the  process  include:  lowering  of  pH 
from  above  11  to  6-7  using  sulfuric  acid;  addition 
of  alum  to  improve  flocculation;  settling  of  the 
sludge;  release  of  treated  water  to  the  city  sewage 
system;  and  dewatering  of  the  sludge  on  a  filter 
press.  Sludge  amounts  to  2000  gallons  per  batch,  or 
22%  by  volume;  this  results  in  about  250  pounds  of 
cake  per  9000-gallon  batch  treated.  Good  oper- 
ation requires  that  free  oil  be  removed  from  the 
wash  water  prior  to  chemical  treatment;  it  is  most 
important  that  as  much  free  product  be  drained 
from  each  tanker  as  possible  before  beginning  the 
washing  step.  (See  also  W90- 10965)  (Rochester- 
PTT) 
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TOXIC  ORGANIC  SHOCK  LOADING  OF  RO- 
TATING BIOLOGICAL  CONTACTORS  AND 
SEQUENCING  BATCH  REACTORS. 


Worcester  Polytechnic  Inst.,  MA.  Dept.  of  Civil 

Engineering. 

S.  L.  Pisano,  J.  C.  O'Shaughnessy,  D.  LaMarre,  C. 

Gray,  and  S.  Pederson. 

IN:   Proceedings  of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  125-140,  25  fig,  7  tab,  125 

ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Rotating  biological  contactors,  'Sequencing 
batch  reactors,  'Shock  loads,  'Toxicity, 
'Wastewater  treatment,  Ammonia,  Benzene, 
Chlorinated  hydrocarbons,  Priority  pollutants, 
Toluene. 

The  primary  goal  in  the  design  of  biological 
wastewater  treatment  facilities  for  priority  pollut- 
ants should  be  to  achieve  maximum  biodegradabi- 
lity.  This  study  investigated  the  priority  pollutants 
toluene,  benzene,  and  2,4,6-trichlorophenol,  all  of 
which  exhibited  significant  biodegradation  with 
rapid  acclimation.  The  study  aimed  to  evaluate  the 
consequences  of  an  unpredicted,  uncontrolled  re- 
lease of  a  priority  pollutant  into  the  rotating  bio- 
logical contactor  (RBC)  and  the  sequencing  batch 
reactor  (SBR)  systems.  Other  objectives  involved 
evaluating  the  changes  in  effluent  quality  for  each 
system,  comparing  the  impacts  of  both  chlorinated 
and  non-chlorinated  organic  compounds,  and  de- 
termining the  'abusiveness'  of  the  shocks  on  sus- 
pended growth  and  fixed  film  reactors.  In  24-hr 
effluent  samples,  the  sequencing  batch  reactor 
system  was  not  affected  in  terms  of  BOD  or  COD 
concentrations  by  any  of  the  shocks.  In  a  24-hr 
treatment  cycle,  complete  ammonia  removal  was 
achieved  under  all  shock  and  base  conditions  in  the 
SBRs.  The  ammonia  was  completely  removed 
from  the  SBRs  within  12  hr  (except  for  one  shock 
in  which  removal  occurred  between  1 3  and  23  hr). 
The  RBC  effluent  was  of  high  quality  24-hr  after 
all  baseline  and  shock  loadings.  Two  to  6  hr  after 
the  chlorinated  shocks,  the  effluent  COD  concen- 
tration was  above  200  mg/L.  After  12  hr,  the 
effluent  quality  improved  to  better  than  75%  re- 
moval of  the  peak  shock  load  concentrations.  Only 
chlorinated  compounds  affected  the  first  and  third 
stages  of  the  RBC  in  terms  of  COD  removal 
efficiency  2-6  hr  after  shock  loading.  Two  to  6  hr 
after  the  chlorinated  shocks,  there  was  an  attenu- 
ation in  nitrate  formation  and  ammonia  reduction 
in  the  RBC  system.  This  indicates  a  suppression  in 
the  system's  nitrification  process,  yet  the  system 
recovered  within  24  hr.  Overall,  the  SBR  system 
handled  the  shocks  better  than  the  RBC.  At  no 
time  (because  of  the  24-hr  detention  time)  did  poor 
quality  effluent  leave  the  SBR  system.  With  a 
hydraulic  residence  time  under  24  hr,  the  RBC 
allowed  effluent  to  leave  the  system  with  high 
organic  and  ammonia  concentrations.  (See  also 
W90- 10965)  (Rochester-PTT) 
W90- 10979 


EFFECT  OF  PENTACHLOROPHENOL  ON 
ENHANCED  BIOLOGICAL  PHOSPHORUS 
REMOVAL  IN  SBR  SYSTEMS. 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
L.  Benefield,  S.  Kim,  and  C.  Randall. 
IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  141-147,  2  fig,  3  tab,  12  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Pentachlorophenol,  'Phosphorus  removal,  'Se- 
quencing batch  reactors,  'Shock  loads, 
'Wastewater  treatment,  Process  control. 

Little  information  is  available  concerning  the  ef- 
fects of  potentially  inhibitory  materials  on  en- 
hanced biological  P  removal.  The  study  assessed 
the  feasibility  of  establishing  and  maintaining  en- 
hanced biological  P  removal  while  treating 
wastewater  containing  pentachlorophenol  (PCP) 
in  a  sequencing  batch  reactor  (SBR)  system  under 
different  operating  strategies.  It  was  observed  that 
enhanced  biological  P  removal  may  occur  in  a 
SBR  system  operating  on  an  8-hr  cycle  with  rapid 
feed  addition  with  mixing  (control  strategy  I)  and 
in   the  presence  of  low  concentrations  of  PCP. 
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However,  the  process  is  unreliable  and  may  cease 
at  any  time.  Enhanced  biological  P  removal  also 
may  be  observed  in  SBR  systems  operating  on  12- 
hr  cycles  with  either  control  strategy  I  or  with 
feed  added  slowly  over  a  2-hr  period  (control 
strategy  II).  Such  processes  appear  to  be  reliable  at 
influent  PCP  concentrations  up  to  1.0  mg/L,  but 
process  failure  may  occur  at  influent  PCP  concen- 
trations of  5.0  mg/L  or  greater.  In  the  presence  of 
PCP,  control  strategy  I  provides  a  more  stable 
operation  for  biological  P  removal  than  does  con- 
trol strategy  II.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90- 10980 


CAPTOR  DESIGN  CONSIDERATIONS:  CAR- 
BONACEOUS BOD  APPLICATIONS. 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

C.  E.  Tharp,  S.  Bhattacharya,  and  A.  Safferman. 
IN:   Proceedings   of  the   44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  149-159,  4  fig,  3  tab,  8  ref. 

Descriptors:  'Aeration,  'Biological  oxygen 
demand,  'Biological  wastewater  treatment, 
•Captor,  'Wastewater  treatment,  Carbonaceous 
wastewaters,  Design  criteria,  Ohio,  Performance 
evaluation,  Pilot  plants. 

Captor  was  conceived  and  designed  to  offer  high- 
rate  biological  treatment  of  carbonaceous 
wastewaters  using  reticulated  foam  biosupport 
media  circulated  and  retained  in  the  aeration  basin. 
The  basic  concept  of  Captor  is  to  increase  the 
population  of  microorganisms  available  for  the 
conversion  or  destruction  of  BOD  using  fixed-film 
and  suspended  growth  organisms.  A  pilot-scale 
study  was  conducted  at  the  USEPA  Test  and 
Evaluation  facility  in  Cincinnati,  Ohio,  to  evalua- 
tion Captor  for  carbonaceous  BOD  removal  in 
high-rate  treatment  systems.  The  study  investigat- 
ed several  aspects,  including:  low  pad  solids, 
excess  wear  of  Captor  media,  pad  geometry  and 
specifications,  low  solids  concentration  in  waste 
sludge,  pad  cleaner  design,  optimum  utilization  of 
media,  volatile  fraction  of  solids  contained  the 
captor  pads,  distribution  of  pads  in  the  pad  zone, 
dissolved  oxygen  profiles,  use  of  an  airlift  to  feed  a 
mechanical  pad  cleaner,  total  suspended  solids 
changes  during  passage  through  Captor,  volatile 
suspended  solids  changes  during  passage  through 
Captor,  and  BOD  value  changes  during  passage 
through  Captor.  The  study  was  quite  successful  in 
assisting  in  the  overall  development  of  the  Captor 
process.  Mechanical  design  and  operating  modes 
could  be  optimized  based  on  the  information  ob- 
tained. Based  on  this  work,  the  following  criteria 
were  identified:  BOD  loading  rate  of  100-300/1000 
cf/day;  operate  fixed  pad  bed  (60-70  pads/L);  uti- 
lize approximately  200  mg/pad,  i.e.,  12,000-14,000 
mg/MLSS/L;  minimum  detention  time  of  1-2  hr; 
follow  second-stage  activated  sludge  zone;  use  cen- 
trifugal pump  cleaner;  and  use  airlift  recirculation 
internally.  (See  also  W90-10965)  (Rochester-PTT) 
W90- 10981 


TREATMENT  OF  AN  ORGANICALLY  CON- 
TAMINATED SOIL  IN  ACTTVATED  SLUDGE 
SEQUENCING  BATCH  REACTORS. 

Dames  and  Moore,  Cincinnati,  OH. 

J.  P.  Carmichael,  and  J.  Rickabaugh. 

IN:   Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  161-173,  13  fig,  7  tab,  17 

ref. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Cleanup,  'Sequencing 
batch  reactors,  'Soil  contamination,  'Wastewater 
treatment,  Chlorinated  hydrocarbons,  Hazardous 
materials,  Organic  compounds,  Performance  eval- 
uation. 

Studies  have  shown  that  acclimated  activated 
sludge  microorganisms  can  metabolize  complex  or- 
ganics  in  aqueous  waste  streams.  The  effect  of 
organic  chemical  concentration  levels  of  a  con- 
taminated soil  placed  directly  into  a  sequencing 


batch  reactor  (SBR)  system  for  6  wk  was  studied. 
The  experiment  was  conducted  in  four  phases, 
with  information  from  one  phase  used  as  a  guide 
for  operations  in  subsequent  phases.  The  soil  used 
came  from  waste  pits  at  a  hazardous  material  recy- 
cling site  in  Hamilton,  Ohio,  and  included  at  least 
11  contaminants,  including:  1.3,/1,4-dichloroben- 
zene  (36.3  mg/kg),  1,2-dichlorobenzene  (23.2  mg/ 
kg),  1,3,5-trichlorobenzene  (2.2  mg/kg),  hexachlor- 
obutadiene  (2.2  mg/kg),  1,2,3-trichlorobenzene  (2.2 
mg/kg),  hexachlorobenzene  (20.1  mg/kg),  aldrin, 
(2.1  mg/kg),  heptachlor  (2.9  mg/kg),  dieldrin  (1.0 
mg/kg),  and  endrin  (6.0  mgAg).  Six  different  SBR 
contents  were  employed:  SBR1,  10%  soil  with 
active  biomass;  SBR2,  0%  soil,  biological  control; 
SBR3,  10%  soil  with  active  biomass,  SBR4,  5% 
soil  with  active  biomass;  SBR5,  5%  soil  with 
active  biomass;  SBR5,  5%  soil  with  active  biomass; 
and  SBR6,  10%  soil  with  no  biomass,  soil  control. 
SBR1  and  SBR3  produced  similar  overall  changes 
in  chemical  compounds.  Nine  compounds  showed 
similar  changes,  with  the  exception  being  endrin; 
no  explanation  is  offered  for  why  similar  reactors 
produced  different  results  with  this  compound. 
Only  5/11  compounds  exhibited  overall  reduction 
in  concentration  levels  after  6  wk  of  SBR  oper- 
ation. An  increase  in  some  chlorinated  hydrocar- 
bon concentrations  was  observed;  this  may  have 
been  due  to  dechlorination  of  some  of  the  more 
complex  halogenated  hydrocarbons  in  the  system. 
Some  compounds  decreased  in  the  soil  control 
reactor  as  well.  The  SBR  system  performed  well, 
with  no  evidence  of  system  stress.  Pretreatment  of 
the  effluent  may  be  required  so  that  output  from 
the  SBR  meets  discharge  requirements.  (See  also 
W90-10965)  (Rochester-PTT) 
W90- 10982 


IMAGE  ANALYSIS  OF  BIOMASS  IMMOBI- 
LIZED ON  MICRO-CARRIERS. 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

P.  R.  Senthilnathan,  D.  H.  Li,  and  J.  J. 
Ganczarczyk. 

IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  175-181,  5  fig,  1  tab,  7  ref. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Microscopy, 
•Wastewater  treatment,  Biofilms,  Biomass,  Data 
acquisition,  Geometry,  Image  analysis,  Micro-car- 
riers. 

Micro-carriers  in  activated  sludge  systems  provide 
a  significant  surface  area  (10,000-100,000  sq  m/cu 
m  of  the  carriers)  for  the  formation  of  biofilm,  thus 
aiding  in  retaining  a  high  concentration  of  biomass 
in  the  reactors.  The  present  study  aimed  to  devel- 
op an  effective  method  for  differentiating  attached 
biomass  from  non-attached  biomass  by  means  of 
image  analysis  and  to  demonstrate  the  proposed 
method  for  selected  activated  sludge  systems  con- 
taining activated  carbon  micro-carriers.  A  Bausch 
and  Lomb  Omnicon  3000  Image  Analysis  System 
was  used  to  measure  various  characteristic  dimen- 
sions of  carriers  and  floes  in  four  laboratory  con- 
tinuous reactors  of  6  L  working  volume  operating 
with  either  phenol  or  glucose  as  a  sole  carbon 
source.  The  following  forms  of  biomass  were  ob- 
served: (1)  carrier  particles  coated  with  biofilm;  (2) 
smaller  carrier  particles  (<  40  micron)  entrapped 
in  the  biofloc  of  relatively  larger  size;  (3)  carrier 
particles  free  of  biofilm;  and  (4)  biofloc  free  of 
carriers.  Surface  characteristics  of  carrier  particles 
and  the  type  of  substrates  affect  the  ability  of  the 
microorganisms  to  form  biofilm.  Rough  and 
porous  surfaces  tend  to  hold  more  biofilm  com- 
pared to  smooth  surfaces.  The  mean  biofilm  thick- 
ness can  be  estimated  conveniently  from  the  two- 
dimensional  image  according  to  the  proposed  trap- 
ezoid formula.  For  the  estimation  of  the  amount  of 
biomass  immobilized  on  microcarriers,  it  is  recom- 
mended that  either  sector  of  a  sphere  or  an  ellip- 
soid be  assumed  as  the  characteristic  shape  of 
micro-carriers.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90- 10983 


KINETIC  ANALYSIS  OF  ROTATING  BIOLOG- 
ICAL CONTACTORS  TREATING  HIGH 
STRENGTH  WASTES. 

Kuwait  Univ.,  Safat.  Dept.  of  Civil  Engineering. 
M.  F.  Hamoda,  and  F.  Wilson. 
IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  183-190,  7  fig,  3  tab,  25  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Food-processing  wastes,  'Kinetics,  'Model  stud- 
ies, 'Rotating  biological  contactors,  'Wastewater 
treatment,  Biological  oxygen  demand,  Chemical 
oxygen  demand,  Industrial  wastewater,  Organic 
carbon,  Performance  evaluation. 

A  number  of  models  have  been  used  to  describe 
the  rotating  biological  contactor  (RBC)  process. 
Published  analyses  recognize  that  incorporation  of 
mass  transfer  limitations,  substrate  diffusion,  and 
oxygen  diffusion  with  biochemical  reactions  is  re- 
quired in  formulation  of  RBC  kinetic  models.  An 
analytical  approach  was  employed  here  to  describe 
process  performance  and  formulate  design  relation- 
ships for  treatment  of  a  high-strength  food  pickle 
waste.  Special  features  of  the  study  were  the  very 
high  concentrations  of  input  to  the  process  (60,000- 
125,000  mg/L  BOD,  75,000-90,000  mg/L  COD, 
and  46,000-70,000  mg/L  total  organic  carbon 
(TOC)).  Each  RBC  unit  were  6-1  PC  troughs  di- 
vided into  5  equal-volume  compartments  by  baffles 
with  weir  notches  to  allow  serpentine  flow 
through  the  tank.  TOC  and  BOD  showed  consist- 
ent relationships  to  both  the  influent  and  the  efflu- 
ent of  the  RBC  process,  indicating  the  value  of 
TOC  measurements  for  kinetic  analysis.  High  sub- 
strate removal  rates  were  obtained  at  moderate 
removal  efficiencies  when  high-strength 
wastewater  was  treated.  A  two-phase  linear  rela- 
tionship was  observed  between  influent  and  efflu- 
ent substrate  concentrations,  with  decreased  effi- 
ciency obtained  as  the  organic  loading  rate  in- 
creased above  7  g  TOC/sq  m/day.  Similarly,  a 
two-phase  relationship  was  apparent  between  the 
substrate  removal  rate  and  the  substrate  concentra- 
tion. The  reaction  order  changed  from  first  to 
approximately  zero  order  with  increasing  loading 
rates  above  7  g  TOC/sq  m/day,  indicating  the 
influence  of  mass  transfer  limitations  due  to  over- 
growth of  the  biofilm.  A  kinetic  model  based  on 
the  specific  organic  loading  concept  was  able  to 
describe  process  performance  at  loading  rates  up  to 
40  g  TOC/sq  m/day.  (See  also  W90- 10965)  (Roch- 
ester-PTT) 
W90-10984 


SIMULATION  STUDIES  OF  THE  TRANSIENT 
RESPONSE  OF  ACTIVATED  SLUDGE  SYS- 
TEMS TO  BIODEGRADABLE  INHIBITORY 
SHOCK  LOADS. 

RMT,  Inc.,  Greenville,  SC. 

I.  Santiago,  and  C.  P.  L.  Grady. 

IN:   Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  191-198,  6  fig,  4  tab,  17  ref. 

Descriptors:  'Activated  sludge  process,  'Model 
studies,  'Shock  loads,  'Simulation,  'Wastewater 
treatment,  Biological  treatment,  Continuous  stirred 
tank  reactors,  Plug  flow  reactors,  Toxicity. 

The  best  way  to  protect  activated  sludge  systems 
against  inhibitory  shock  loadings  is  a  matter  of 
controversy.  A  simulation  study  compared  the  per- 
formance of  completely  mixed  and  plug  flow  acti- 
vated sludge  systems  when  subjected  to  shock 
loads  of  inhibitory  organic  matter.  The  completely 
mixed  activated  sludge  process  was  modeled  as  a 
single  continuous  stirred  tank  reactor  (CSTR)  with 
cell  recycle;  the  plug  flow  reactor  (PFR)  was 
modeled  as  six  equal-volume  CSTRs  in  series,  with 
all  cell  recycle  and  all  feed  entering  the  first  tank 
because  that  configuration  well  represented  the 
hydraulic  regime  found  in  most  full-scale  'plug 
flow'  systems.  With  respect  to  the  discharge  of  an 
inhibitory  substrate  following  a  step  change  in  its 
influent  concentration,  activated  sludge  systems 
with  CSTRs  are  better  than  those  with  PFRs  only 
when  the  inhibition  is  very  severe.  With  respect  to 
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the  discharge  of  biogenic  substrate  following  a  step 
change  in  the  influent  concentration  of  an  inhibito- 
ry substrate,  mixed  inhibitors  have  the  worst  effect 
and  competitive  inhibitors  have  the  least  effect. 
CSTRs  are  better  than  PFRs  for  severe  inhibition, 
but  PFRs  are  better  for  mild  inhibition.  Increases 
in  the  solids  retention  time  have  a  stronger  effect 
than  increases  in  the  hydraulic  retention  time  in 
minimizing  the  impact  of  shock  loads  of  inhibitory 
compounds.  PFRs  can  be  used  in  more  situations 
than  is  commonly  thought.  (See  also  WTO- 10965) 
(Rochester-PTT) 
W9O-10985 


ANAEROBIC  FILTER  TREATMENT  OF 
DAIRY  WASTEWATER  AT  LOW  TEMPERA- 
TURES. 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

T.  Viraraghavan,  and  S.  R.  ICikkeri. 
IN:   Proceedings  of  the  44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  199-208,  5  fig,  7  tab,  21  ref. 

Descriptors:  'Anaerobic  filters,  'Biological 
wastewater  treatment,  'Food-processing  wastes, 
•Wastewater  treatment,  Biological  oxygen 
demand,  Chemical  oxygen  demand,  Comparison 
studies,  Dairy  industry,  Detergents,  Methane,  Re- 
tention time,  Suspended  solids,  Temperature,  Trac- 
ers. 

Dairy  wastes  usually  are  dilutions  of  milk  or  milk 
products,  together  with  detergents,  sanitizers,  lu- 
bricants, chemicals  from  boilers,  and  washings 
from  tank  trucks.  The  strength  of  the  wastes  varies 
widely.  The  present  study  aimed  to  evaluate  the 
performance  of  anaerobic  filters  operating  at  12.5, 
21,  and  30  C  treating  dairy  wastewater,  especially 
to  determine  the  effect  of  low  temperature  under 
different  hydraulic  retention  times  (HRTs);  the 
effect  of  temperature  (21  vs  30  C)  on  start-up  of 
these  anaerobic  filters  also  was  investigated.  The 
performance  of  the  anaerobic  filters  under  continu- 
ous operating  conditions  was  assess  in  terms  of 
efficiency  of  removal  of  various  parameters  such  as 
BOD,  COD,  and  suspended  solids  (SS).  Volatile 
acids  (VA)  and  methane  (CH4)  production  also 
were  examined.  The  wastewater  was  collected 
from  a  dairy  producing  milk  and  cream;  it  was 
analyzed  for  COD  and  pH  and  these  parameters 
were  adjusted  to  4000  mg/L  and  7.0,  respectively. 
COD  removal  efficiencies  of  all  the  reactors 
during  start-up  decreased  by  20-25%  when  the 
reactor  was  subjected  to  a  shock  load  of  2.5  times 
the  normal  strength  and  pH  5.8.  The  reactors  took 
about  10  wk  to  recover.  When  the  reactors  were 
subjected  to  an  overload  of  1.5  times  the  average 
strength  and  pH  6.8  during  start-up,  COD  removal 
efficiency  dropped  to  6-8%  in  reactors  at  12.5  C 
and  21  C  and  14%  in  the  reactor  running  at  30  C. 
COD  removal  during  start-up  was  5-6%  more  at 
30  C  than  at  21  C.  During  steady-state  operation, 
removal  of  COD  in  all  reactors  decreased  with  a 
decrease  in  temperature  and  HRT.  Removals  of  SS 
decreased  with  a  decrease  in  temperature  and 
HRT.  Maximum  CH4  production  occurred  at  30  C 
and  6  days  HRT;  minimum  gas  production  oc- 
curred at  12.5  C  and  1  day  HRT.  The  methane 
content  of  the  biogas  was  highest  at  the  lowest 
temperature.  Tracer  studies  showed  that  short  cir- 
cuiting was  occurring  in  all  the  reactors.  Solids 
accumulation  per  unit  weight  of  influent  COD  was 
least  in  the  reactor  at  30  C.  (See  also  W90-10965) 
(Rochester-PTT) 
W90- 10986 


START-UP  AND  PERFORMANCE  TESTING 
OF  A  FULL  SCALE  UASB  ANAEROBIC 
WASTEWATER  TREATMENT  FACILITY. 

Paques  Lavalin,  Willowdale,  Ontario,  Canada  M2J 

5A6. 

D.  Z.  Maat,  and  S.  S.  Gorur. 

IN:    Proceedings   of  the   44th    Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  209-214,  7  fig,  2  tab,  4  ref. 

Descriptors:  'Anaerobic  digestion,  'Food-process- 
ing   wastes,    'Wastewater    treatment,    Biological 


oxygen  demand,  Biological  wastewater  treatment, 
Coagulation,  Flocculation,  Flotation,  Missouri, 
Oily  water,  Performance  evaluation,  Pretreatment 
of  wastewater,  Suspended  solids,  Upflow  anaero- 
bic sludge  blanket  process. 

Anaerobic  wastewater  treatment  using  high  rate 
digesters,  namely  the  upflow  anaerobic  sludge 
blanket  (UASB)  process,  is  rapidly  becoming  the 
choice  of  industry  for  organic  reduction  to  meet 
governmental  discharge  criteria  for  effluent.  A 
full-scale  BIOPAQ  USAB  system  has  been  operat- 
ing at  the  Taystee  Baking  Company's  plant  in 
North  Kansas  City,  Missouri,  since  July  1988.  The 
complete  wastewater  treatment  facility  includes 
dissolved  air  flotation  (DAF)  clarification  pretreat- 
ment followed  by  anaerobic  treatment  by  the  two- 
stage  BIOPAQ  system.  Operation  of  the  facility 
from  July  1988  (start-up)  through  April  1989  is 
summarized  here.  The  BIOPAQ  facility  at  Taystee 
Baking  Company  enjoyed  a  successful  start-up  fol- 
lowed by  steady  operation,  with  the  discharged 
effluent  meeting  the  required  criteria  (BOD  <  500 
mg/L,  total  suspended  solids  <  500  mg/L,  and 
fats,  oil  and  grease  (FOG)  <  100  mg/L).  Process 
upsets  were  experienced,  however,  due  to  inad- 
equate pretreatment  of  FOG  in  the  incoming 
wastewater.  Extensive  polymer  trials  revealed  a 
two-component  system  (coagulant  plus  anionic 
polymer)  was  necessary  to  induce  flocculation  and 
flotation  of  the  FOG-rich  influent.  With  FOG 
levels  reduced  to  <  50  mg/L  out  of  the  DAF,  the 
UASB  operates  optimally  and  effluent  discharged 
from  the  BIOPAQ  facility  to  the  city  sewer  is  well 
within  the  discharge  criteria.  The  importance  of 
proper  pretreatment  prior  to  anaerobic  post  treat- 
ment cannot  be  overstated.  A  well  conditioned 
wastewater  allows  optimal  biological  activity  and 
concomitantly  maximum  organic  removal.  Poor 
pretreatment  will  result  in  at  best  an  inefficient 
process  and  at  worst  a  process  failure.  (See  also 
W90- 10965)  (Rochester-PTT) 
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High-BOD  wastewaters  from  cane  sugar  mills  are 
among  the  major  pollutants  of  water  bodies  in 
India.  The  seasonal  nature  of  the  industry  is  not 
conducive  to  treatment  by  conventional  biological 
treatment  methods.  The  treatment  of  sugar  indus- 
try wastes  using  upflow  anaerobic  sludge  blanket 
(UASB)  reactors  was  investigated.  Laboratory 
work  was  undertaken  to  determine:  (1)  the  load- 
ings that  could  be  applied  satisfactorily,  (2)  per- 
formance of  the  reactors  under  various  combina- 
tions of  loadings,  and  (3)  the  effect  of  loading  on 
quality  of  sludge.  Continuous  flow  experiments 
were  conducted  at  liquid  temperature  of  30  +/-1 
C  in  three  identical  reactors  of  11.4-L  capacity. 
Cane  sugar  molasses,  urea,  and  ammonium  phos- 
phate were  dissolved  in  tap  water  to  prepare  the 
feed.  COD  removal  above  90%,  accompanied  by 
large  quantities  of  methane  production,  can  be 
achieved  at  high  loading  rates  while  treating  cane 
sugar  mill  effluents  in  UASB  reactors.  Hydraulic 
loading  rates  should  be  related  to  4-6  hr  hydraulic 
residence  time  (i.e.,  4-6  cu  m/cu  m  of  reactor 
volume  per  day).  Sludge  loading  rates  up  to  1.25 
kg  CODAg  volatile  suspended  solids/day  are  pos- 
sible and  a  stable  digestion  environment  can  be 
maintained.  Granulation  of  sludge  is  possible  only 
at  loadings  above  5  kg  COD/cu  m/day.  At  low 
loadings,  adequate  mixing  of  digester  contents  does 
not  take  place  and  sludge  growth  will  be  affected. 
Organic  loading  rate  depends  on  sludge  holdup, 


age,  and  nature  of  sludge.  Excessive  loadings  ai 
detrimental  to  sludge  growth.  The  treated  eftluei 
retains  about  80%  of  the  input  nitrogen,  necessita 
ing  effluent  polishing.  (See  also  W90-1096: 
(Rochester-PTT) 
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An  essential  step  in  evaluating  the  feasibility  i 
anaerobic  treatment  for  industrial  wastewaters  th 
contains  potentially  toxic  or  inhibitory  materials 
determination  of  the  activity  levels  of  anaerob 
biomass  in  the  presence  of  these  compounds.  . 
modified  assay  that  uses  methane  production  ar 
fatty  acid  degradation  rates  to  measure  the  level  i 
inhibition  of  these  trophic  groups  has  been  deve 
oped.  This  method  was  applied  to  the  evaluation  i 
the  toxicity  of  various  chlorophenols  and  the  feas 
bility  of  treating  an  industrial  wastewater.  To  moi 
thoroughly  understand  which  trophic  groups  i 
microorganisms  are  more  severely  inhibited  by 
particular  compound  or  waste  requires  a  separa 
assay  during  which  specific  fatty  acid  degradatic 
rates  are  monitored.  Ideally,  these  tests  should  1 
conducted  at  concentrations  of  toxicant  ( 
wastewater  that  produce  30-50%  inhibition  durir 
the  screening  assays.  Syntrophic  propionate  d 
graders  are  the  most  sensitive  organisms  in  eithi 
the  methanogenic  or  the  syntrophic  groups  in  rel 
tion  to  inhibition  induced  by  chlorophenols.  Ao 
totrophic  methanogens  are  somewhat  more  sens 
tive  than  the  syntrophic  butyrate  degraders.  N 
conclusion  can  be  drawn  concerning  the  hydn 
gen-using  methanogens  without  a  separate  assa 
The  toxicity  of  chlorophenols  generally  increasi 
as  the  number  of  CI  substitutions  increases.  Tl 
relative  level  of  toxicity  caused  by  chlorine  subsl 
tutions  follows  the  trend  of  meta  >  para  > ; 
ortho.  (See  also  W90- 10965)  (Rochester-PTT) 
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Sequencing  batch  reactor  (SBR)  technology  hi 
been  applied  only  to  aerobic  biological  processe 
The  application  of  SBR  technology  to  anaerob: 
treatment  is  of  interest  due  to  its  inherent  ope 
ational  flexibility.  Important  potential  advantagi 
of  SBR  include:  the  ability  to  handle  periodi 
flows,  the  possibility  of  taking  tanks  on  and  off  lir 
to  meet  'short-term  or  seasonal  variations,  the  abil 
ty  to  periodically  change  environmental  conditioi 
in  biological  reactors  in  a  controlled  manner,  an 
the  ability  to  better  ensure  biomass  retention,  bi 
cause  supernatant  withdrawal  occurs  in  nearl 
ideal  quiescent  conditions.  A  study  was  conducte 
with  the  aim  of  (1)  determining  basic  operation: 


182 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


characteristics  of  SBRs;  (2)  assessing  treatability  of 
soluble  degradable  wastes;  (3)  assessing  the  effect 
of  varying  fill  and  react  periods  on  treatment  effi- 
ciency; and  (4)  examining  the  effects  of  operational 
parameters  on  sludge  bed  granularity.  Laboratory- 
scale  SBRs  were  able  to  treat  medium-strength 
organic  substrates  at  organic  loadings  of  up  to  9  g 
COD/L/day  with  soluble  COD  removal  efficien- 
cies above  80%.  Removal  efficiencies  were  affect- 
ed significantly  by  the  operating  strategy  of  a 
reactor  at  high  organic  loadings  (above  9  g  COD/ 
L/day).  Low  fill  to  react  (F/R)  ratios  resulted  in 
overall  treatment  efficiency  reductions  in  excess  of 
25%  for  a  same  cycle  organic  loading.  The  specific 
organic  loading  during  the  fill  period  should  be  a 
critical  design  parameter  for  anaerobic  SBR  proc- 
esses. A  maximum  fill  loading  of  1  g  COD/g 
volatile  suspended  solids/day  is  recommended  at 
an  operating  temperature  of  35  C  for  degradable 
soluble  wastes.  Sludge  bed  granularity  can  be 
maintained  under  sequential  batch  operation.  Set- 
tleability  of  sludge  bed  granules  improved  with 
time  of  operation  in  most  reactors.  Once  bed  gran- 
ularity is  lost  SBR  operation  did  not  result  in 
restoration  of  granularity.  SBRs  can  withstand  sig- 
nificant decreases  in  bed  granularity  with  minimum 
biomass  loss  for  extended  periods  of  time  (>  2 
mo).  A  decrease  in  sludge  bed  granularity  was  not 
accompanied  by  a  decrease  in  biomass  activity  at 
low  specific  organic  loadings.  (See  also  W90- 
10965)  (Rochester-PTT) 
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One  of  the  principal  causes  of  process  upsets  in 
anaerobic  digestion  is  toxic  substances  (e.g.,  heavy 
metals  and  some  organics).  The  possibility  of  using 
the  trace  gases  carbon  monoxide  and  hydrogen  as 
indicators  of  toxic  upsets  in  the  anaerobic  digestion 
of  a  soluble  substrate  was  studied.  Results  of  batch 
inhibition  studies  on  anaerobic  digestion  of  a  solu- 
ble substrate,  sucrose,  and  a  particulate  substrate, 
waste  activated  sludge  (WAS)  are  compared.  The 
effects  of  Cu,  Zn,  Ni,  and  Cd,  and  the  organics 
formaldehyde  and  bromoethanesulfonic  acid  (BES) 
on  the  process  were  tested.  Carbon  monoxide 
showed  potential  as  an  early  warning  indicator  of 
toxic  upsets  generated  by  heavy  metals.  Statistics 
might  be  used  to  give  a  clear  criterion  for  distinc- 
tion between  natural  variations  and  variation  gen- 
erated by  toxicity.  The  time  necessary  for  carbon 
monoxide  to  achieve  statistically  significant  levels 
is  4-6  hr,  depending  on  the  system.  The  methano- 
genic  population  of  the  present  systems  seemed  to 
be  more  resistant  than  the  non-methanogenic  popu- 
lation to  toxicity  generated  by  heavy  metals.  A 
selective  inhibition  pattern  was  clearly  seen.  Selec- 
tive inhibition  might  help  explain  the  failure  of 
conventional  indicators  such  as  volatile  fatty  acids 
or  alkalinity  for  the  successful  operation  of  anaero- 
bic digesters  subject  to  toxic  inhibition.  Hydrogen 
did  not  show  a  statistically  significant  response 
capable  of  distinguishing  between  natural  vari- 
ations and  toxicity-induced  variations  under  condi- 
tions of  low  toxic  inhibition  of  methane  production 
by  heavy  metals.  The  present  data  are  based  on 
batch  assays  and  may  not  represent  realistically  the 
behavior  of  the  trace  gases  under  continuous  flow 
applications  of  anaerobic  digestion.  Nevertheless, 
the  results  are  encouraging,  and  study  of  the  toxic 
events  with  other  reactor  configurations  and  real- 


world  systems  is  recommended.  (See  also  W90- 
10965)  (Rochester-PTT) 
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A  recent  study  showed  that  a  partially  submerged, 
fixed  media  bioreactor  gave  better  treatment  of 
industrial  wastes  than  a  completely  submerged 
system.  With  this  in  mind,  the  potential  of  an 
anaerobic  trickling  filter  was  considered  for  reten- 
tion of  bacteria  and  providing  good  contact  be- 
tween the  wastewaters  and  the  bacteria.  A  labora- 
tory study  was  performed  to  examine  the  charac- 
teristics of  anaerobic  trickling  filters  as  a  new  type 
of  anaerobic  bioreactor  for  treating  organic  indus- 
trial wastewaters.  Three  laboratory  anaerobic 
trickling  filters  were  constructed,  using  crossflow 
fabric  media,  porous  rock  media,  and  polypropyl- 
ene pall  ring  media.  Sodium  butyrate  was  used  as 
the  soluble  organic  substrate,  with  added  nutrients 
and  trace  metals.  Operation  in  the  trickling  filter 
mode  resulted  in  strong  microbial  attachment  to 
the  three  media.  Initial  operation  in  the  submerged 
media  mode  allowed  the  microbes  to  accumulate, 
but  drawing  down  the  liquid  indicated  that  the 
microbes  were  not  strongly  attached  to  the  media. 
Of  the  three  media,  the  crossflow  fabric  gave  the 
best  retention,  as  indicated  by  the  rate  of  initial 
methane  production.  The  bioreactors  went  from 
incomplete  metabolism  in  24  hr  to  just  complete 
metabolism  in  24  hr  to  even  shorter  times.  The 
shortest  time  for  complete  metabolism  with  6.9  g/d 
COD  was  12  hr  in  the  crossflow  fabric  media  and 
the  porous  rock  media  bioreactors.  As  synthesis 
reached  a  maximum,  endogenous  respiration  began 
to  become  a  factor.  Endogenous  respiration  de- 
creased the  active  microbial  mass  in  proportion  to 
the  microbial  retention  time.  Batch  feeding  provid- 
ed a  better  effluent  quality  than  continuous  feeding 
at  the  same  COD  feeding  rate  in  g/d,  but  not  in 
concentration.  Based  on  the  limited  data  obtained 
here,  it  appears  that  a  sequencing  batch-fed  reactor 
would  be  the  best  system  to  use.  The  potential  of 
anaerobic  trickling  filters  in  wastewater  treatment 
definitely  was  demonstrated.  (See  also  W90-10965) 
(Rochester-PTT) 
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An  experiment  was  conducted  on  the  question  of 
inhibition  of  methane-producing  bacteria  (MPB) 
and  sulfate-reducing  bacteria  (SRB)  by  sulfide. 
Thirty  batch  reactors  operating  at  various  sulfide 
concentrations  and  two  pH  levels  were  employed 
to  treat  lactate  and  acetate.  The  two  pH  levels  (7 
and  8)  were  chosen  to  cause  various  ratios  of  un- 
ionized sulfide  (gaseous  H2S)  and  total  sulfide 
(TS).  Lactate  utilization  was  virtually  unaffected 


by  TS  concentration  up  to  1060  mg/L  and  H2S  up 
to  320  mg/L.  Acetate  utilization  proceeded  as  a 
zero-order  reaction  and  was  inhibited  in  propor- 
tion to  the  un-ionized  H2S  and  was  totally  inde- 
pendent of  TS,  provided  H2S  was  below  80  mg/L. 
Acetate  utilization  proceeded  without  any  reduc- 
tion of  sulfate.  Propionate  started  accumulating  in 
all  samples  at  H2S  concentration  above  112  mg/L. 
The  accumulation  was  much  more  rapid  in  the 
lower-pH  reactors.  A  direct  relationship  between 
decreased  sulfate  reduction  and  propionate  reduc- 
tion was  observed.  This,  combined  with  full  meth- 
ane generation  from  available  carbon  whether  sul- 
fate reduction  occurred  or  not  (i.e.,  where  sulfides 
were  not  inhibiting),  indicates  that  the  SRB  are 
using  H2  as  the  energy  source.  Therefore,  SRB  are 
crucial  to  maintenance  of  propionate  degradation. 
(See  also  W90- 10965)  (Rochester-PTT) 
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Pulp  and  paper  production,  at  100  million  cu  m/yr 
of  discharges,  are  second  only  to  sugar  production 
as  sources  of  industrial  wastewater  in  Mexico.  A 
study  was  instituted  to  assess  the  anaerobic  treat- 
ability of  kraft  condensate  (KC),  kraft  bleaching 
effluent,  and  Whitewater  from  paper-making  ma- 
chines. Results  of  employing  high-rate  anaerobic 
processes  in  KC  treatment  a  reported,  including 
the  effect  of  nutrient  supplementation  of  KC  on 
anaerobic  process  performance  and  a  comparison 
of  three  processes  fed  with  nutrient-enriched  KC 
(downflow  anaerobic  filter  (DANFLOW),  hybrid 
upflow  anaerobic  sludge  blanket  (HUASB),  and 
anaerobic  fluidized  bed  reactor  (ANFBED)).  The 
results  confirm  the  feasibility  of  treating  diluted 
KC  from  pulp  manufacture  with  high-rate  anaero- 
bic processes.  The  nutrient  and  trace  element  en- 
richment of  the  feed  seems  to  benefit  process  per- 
formance, leading  to  high  biogas  activities,  reason- 
able methane  contents  in  biogas,  and  better  stabili- 
ty of  the  methanogenic  regime.  Relative  perform- 
ances of  the  three  reactors  using  supplemented  KC 
were  ANFBED  >  DANFIL  >  HUASB  for  or- 
ganic load  removal  and  biogas  productivity; 
ANFBED  >  HUASB  =  DANFIL  for  process 
intensity;  and  DANFIL  >  ANFBED  >  HUASB 
for  ease  operation.  Methanogenic  regimen  stability 
was  reasonable  and  similar  for  all  the  systems. 
Based  on  the  overall  results,  ANFBED  was 
judged  the  most  promising  configuration.  The  su- 
perior performance  of  ANFBED  could  be  related 
to  the  use  of  granulated  activated  carbon  as 
medium  support.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90- 10994 


TREATING  ELECTROPLATING 

WASTEWATER  USING  AN  ANAEROBIC 
FILTER. 

Simcoe  Engineering  Group  Ltd.,  Pickering  (On- 
tario). 

M.  J.  Gundry,  J.  G.  Henry,  and  D.  Prasad. 
IN:   Proceedings   of  the   44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  279-285,  4  fig,  6  tab,  21  ref. 

Descriptors:  'Anaerobic  filters,  'Biological 
wastewater  treatment,  'Electroplating  wastes,  'In- 
dustrial wastewater,  'Metal-finishing  wastes,  *Pre- 
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treatment  of  wastewater,  'Wastewater  treatment, 
Electroplating,  Heavy  metals,  Methane  bacteria, 
Nickel,  Organic  carbon,  Precipitation,  Sulfur  bac- 
teria. 

Pretreatment  of  electroplating  wastewaters  is  es- 
sential to  reduce  their  impact  on  wastewater  treat- 
ment plants.  Biological  reactions  involved  in  metal 
precipitation  include  both  methane-producing  bac- 
teria (MPB)  and  sulfate-reducing  bacteria  (SRB), 
which  produce,  respectively,  carbonates  and  sul- 
fides. An  upflow  anaerobic  filter  was  used  to 
remove  metals  from  nickel  electroplating 
wastewater.  The  nickel  plating  wastewater  had 
lower  concentration  of  metals  other  than  nickel 
than  did  raw  sewage,  but  total  organic  carbon  was 
very  low  (32  mg/L);  nickel  concentration  was  80.2 
mg/L,  compared  to  0.51  mg/L  for  raw  sewage 
and  S04  was  210  mg/L.  Domestic  sewage  was 
added  to  the  wastewater  to  provide  a  carbon 
source  to  support  SRB.  The  SRB  reduced  the 
sulfates  in  the  plating  waste  to  sulfides,  thereby 
precipitating  the  nickel  as  nickel  sulfide.  The  filter 
was  operated  at  various  metal  plating  waste/do- 
mestic sewage  ratios  to  determine  the  optimum 
mixture.  Stable  operation  was  achieved  at  plating 
waste/sewage  ratio  of  56:44,  and  an  influent  nickel 
concentration  of  47  mg/L  was  reduced  to  0.36 
mg/L.  At  plating  waste/sewage  ratios  above 
56:44,  the  system  was  carbon  limited,  and  sufficient 
sulfate  could  not  be  reduced  to  precipitate  all  the 
metals.  The  removal  of  trace  heavy  metals  found 
in  the  sewage  and  plating  waste  also  was  investi- 
gated. The  use  of  SRB  to  remove  metals  from 
electroplating  wastes  is  potentially  more  economi- 
cal than  the  current  practice  of  chemical  precipita- 
tion. (See  also  W90-10965)  (Rochester-PTT) 
W90-10995 


CASE  HISTORY:  ANAEROBIC/ AEROBIC 
PRETREATMENT  OF  A  CONFECTIONERY 
WASTE. 

ADI  Ltd.,  Fredericton  (New  Brunswick). 

A.  A.  Cocci,  R.  C.  Landine,  M.  Leodolter,  and  S. 

Beuttel. 

IN:   Proceedings  of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  287-294,  1  fig,  3  tab,  1  ref. 

Descriptors:  'Aerobic  digestion,  'Anaerobic  diges- 
tion, 'Food-processing  wastes,  'Pretreatment  of 
wastewater,  'Wastewater  treatment,  Biological 
oxygen  demand,  Biological  wastewater  treatment, 
Confectionery  wastes,  Pilot  plants,  Sludge,  Sus- 
pended solids. 

Leaf,  Inc.,  a  maker  of  candy  bars,  uses  large  quan- 
tities of  peanuts,  corn  syrup,  chocolate,  condensed 
milk,  and  fats,  some  of  which  are  wasted  to  the 
process  sewer.  Facing  surcharges  based  on  plant 
water  use,  effluent  BOD  concentration  exceeding 
200  mg/L,  effluent  suspended  solids  (SS)  concen- 
tration exceeding  250  mg/L,  and  plant  location 
(inside  city  limits)  as  well  as  other  effluent  con- 
straints, the  company  commissioned  a  pilot  study 
of  a  proposed  low-rate  anaerobic  reactor  and  then 
decided  to  build  a  full-scale  pretreatment  system. 
The  highlights  of  the  pilot  study  and  the  operating 
data  and  design  details  of  the  full-scale  plant  are 
reported  here.  The  pilot  system  consisted  of  a  feed 
storage  container  and  mixer,  a  timer-controlled, 
variable-speed  pump  to  feed  reactor  and  recircu- 
late sludge  and  a  6.4-L  ADI-BVF  reactor  with 
heating  tape  for  temperature  control,  a  biogas 
meter,  and  a  collection  bag.  The  average  BOD, 
COD,  SS,  and  fats,  oil,  and  grease  (FOG)  removals 
with  this  system  were  99,  97,  74,  and  96%,  respec- 
tively, at  31  C  and  a  loading  of  1.1  kg  COD/cu  m/ 
day.  Based  on  these  results,  1.1  MG  ADI-BVF 
reactor  having  a  hydraulic  residence  time  of  14.5 
days  and  BOD  loading  of  0.31  kg/cu  m/day  was 
proposed.  Raw  waste  pumps  automatically  deliver 
raw  waste  to  the  reactor  via  a  system  of  float 
controls.  The  raw  waste  flows  from  the  anaerobic 
reactor  by  gravity  through  the  aeration  tank  and 
clarifier  to  the  city  sewer.  Full-scale  performance 
data  for  the  first  16  mo  of  operation  show  BOD 
removals  typically  in  the  98-99  +  %  range,  even  at 
loadings  twice  the  design  value.  SS  removals  vary 
from  77  to  95%.  From  sludge  profile  data  and 
projections  of  solids  input  to  date,  it  is  estimated 


that  at  least  90%  of  the  SS  removed  by  the  reactor 
are  digested  and  that  the  system  will  operate  for 
another  year,  and  possibly  longer,  before  sludge 
wasting  must  begin  (total  time  to  sludge  wasting  = 
2.5  yr).  (See  also  W90-10965)  (Rochester-PTT) 
W90- 10996 


FATE  AND  EFFECT  OF  AZO  DYE  ON  AN 
ANAEROBIC- AEROBIC  SYSTEM. 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

S.  K.  Bhattacharya,  S.  Wang,  R.  V.  R.  Angara,  T. 
Kawai,  and  D.  F.  Bishop. 

IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  295-297,  2  fig,  4  tab,  5  ref. 

Descriptors:  *Azo  dyes,  'Biological  wastewater 
treatment,  'Dye  industry  wastes,  'Wastewater 
treatment,  Aerobic  digestion,  Anaerobic  digestion, 
Performance  evaluation,  Shock  loads. 

Azo  dyes  are  widely  used  in  industry;  some  of 
them  are  classified  as  toxic  compounds  and  are 
suspected  of  carcinogenicity.  The  fate  and  effect  of 
Acid  Orange  10  (AO  10),  a  water  soluble  monoazo 
dye,  in  anaerobic-aerobic  wastewater  treatment 
process  was  studied.  Four  different  bench-scale 
systems  were  used.  The  extent  of  removal  of  AO 
10  was  significantly  higher  in  anaerobic  serum 
bottles  than  in  10-day  anaerobic  digesters.  Concen- 
trations of  AO  10  up  to  25  mg/L  had  no  effect  on 
the  anaerobic-aerobic  treatment  process.  Removal 
of  AO  10  by  the  activated  sludge  process  was 
significant.  The  presence  of  higher  concentrations 
of  solids  in  the  serum  bottles  indicated  higher 
removal  of  AO  10.  Based  on  the  present  study,  it 
appears  that  an  anaerobic  system  with  higher  sub- 
strate retention  time  could  show  a  higher  removal 
of  AO  10  and  other  azo  dyes.  At  present,  the  fate 
and  effect  of  some  selected  dyes  (AO  10,  Acid 
Blue  113,  and  Acid  Yellow  151)  on  an  anaerobic 
upflow  filter  are  currently  being  studied.  (See  also 
W90- 10965)  (Rochester-PTT) 
W90- 10997 


BIOLOGICAL  TREATMENT  OF  MANGANESE 
FROM  MINING  SEEPAGE:  PILOT  PLANT 
STUDIES. 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 

of  Civil  Engineering. 

J.  A.  Gordon,  and  N.  S.  Chuang. 

IN:   Proceedings   of  the   44th    Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  299-305,  6  fig,  1  tab,  11  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Manganese,  'Mine  wastes,  'Wastewater  treat- 
ment, Bacteria,  Inhibition,  Iron,  Light,  Perform- 
ance evaluation,  Pilot  plants,  Wetlands. 

Packed  column  biological  treatment  of  manganese 
is  currently  under  development.  The  general  con- 
cept is  to  have  Mn-depositing  bacteria  grow  on 
fixed  media  within  a  column  receiving  a  supply  of 
soluble  Mn-laden  water.  The  bacteria  are  expected 
to  oxidize  the  soluble  Mn  to  insoluble  Mn02.  Data 
obtained  using  several  4-inch-diameter  columns 
packed  with  glass  marbles,  chert,  and  sandstone 
were  combined  and  the  fraction  of  Mn  remaining 
was  modeled  as  a  function  of  mass  loading.  A 
parabolic  function  based  on  mass  loading  explained 
about  60%  of  the  data.  Observations  of  Mn-fixing 
slimes  in  wetlands  suggest  that  the  bacteria  are 
inhibited  by  light.  Based  on  the  experimental  and 
field  observations,  a  pilot  plant  was  designed  to 
treat  about  1  gpm  of  mine  seepage  containing  7 
mg/L  of  dissolved  Mn.  Using  this  system,  Mn  was 
reduced  from  initial  values  of  4-7  mg/L  to  <  1.5 
mg/L.  Acclimation  was  rapid  and  Mn  was  re- 
moved both  in  the  sand  filter  (first  stage)  and  in  the 
packed  column  (second  stage).  Iron  also  was  re- 
moved. After  30  days  acclimation,  effluent  was 
constantly  below  1  mg/L,  both  total  and  dissolved. 
The  removed  Mn  remains  in  the  column.  (See  also 
W90-10965)  (Rochester-PTT) 
W90-10998 


TECHNIQUES  FOR  TREATING  PREW ASHED 
DENIM  LAUNDRY  WASTEWATERS. 

Wauford   (J.R.)   and   Co.   Consulting   Engineers, 

Inc.,  Jackson,  TN. 

K.  S.  Young. 

IN:   Proceedings  of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  307-311,  1  fig,  4  tab. 

Descriptors:  'Chemical  treatment,  'Industrial 
wastewater,  'Laundering,  'Pretreatment  of 
wastewater,  'Wastewater  treatment,  Acidity,  Al- 
kalinity, Biological  oxygen  demand,  Chemical 
oxygen  demand,  Color,  Dissolved  air  flotation, 
Hydrogen  ion  concentration,  Oxidation, 
Prewashed  denim,  Suspended  solids. 

Due  to  the  tremendous  consumer  demand  foi 
prewashed  denim  fashions,  prewashing  has  become 
highly  profitable,  spawning  dozens,  if  not  hun- 
dreds, of  small  contract  laundries,  many  of  which 
lack  appropriate  wastewater  treatment  facilities 
The  wastewater  treatment  needs  of  the  prewasr 
denim  industry  were  analyzed  and  several  prover 
techniques  for  treating  these  wastewaters  are  de 
scribed  here.  Denim  prewashing  involves  the  usf 
of  several  additives,  including  sodium  hypochlo 
rite,  amylase  enzyme  formulation,  nonylpheno! 
ethoxylate  solution,  potassium  silicate  and  nonyl 
phenol  ethoxylate  solution,  sodium  bisulfite,  hy 
drogen  peroxide,  acetic  acid,  disodium  thiosulfat< 
solution,  ammonium  methyl  sulfate,  isopropal  alco 
hoi,  mineral  oil,  and  potassium  permanganate.  Typ 
ical  values  of  prewashed  denim  laundr) 
wastewater  are  BOD5  750  mg/L,  COD  2,000  mg/ 
L,  suspended  solids  1,500  mg/L,  color  500  units 
alkalinity  0/200  mg/L,  acidity  0/70  mg/L,  and  pF 
3.5/8.5  units.  A  pretreatment  system  for  a  prewasl 
denim  laundry  should  include  the  following  items 
(1)  pH  control  consisting  of  an  automatic  chemica 
feed  pump  controlled  by  a  pH  meter  for  liquic 
caustic  addition;  (2)  if  discharge  is  to  a  small  diam 
eter  sewer  line  carrying  domestic  wastewater 
ORP  control  consisting  of  an  automatic  chemica 
feed  pump  controlled  by  an  ORP  meter  for  oxidan 
addition  may  be  required  to  control  downstrean 
odors;  (3)  shaker  screens  followed  by  a  settling  pi 
with  a  30-minute  minimum  detention  or  hoppe 
mounted  inclined  plate  settlers  for  suspended  solid 
removal;  and  (4)  if  color  removal  is  required, 
dissolved  air  flotation  unit  preceded  by  polyme 
addition  and  over-and-under  baffle  flocculatior 
BOD  and  color  are  most  economically  removed  ii 
combined  treatment  with  municipal  wastewate 
unless  pretreatment  surcharges  are  excessive.  (Se 
also  W90- 10965)  (Rochester-PTT) 
W90- 10999 


SELECTING  ACTIVATED  CARBON  FOR  AD 
SORPTION  TREATMENT. 

Occidental  Chemical  Corp.,  Grand  Island,  NV 
Grand  Island  Technology  Center. 
W.  C.  Ying,  and  M.  E.  Tucker. 
IN:  Proceedings  of  the  44th  Purdue  Industry 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boc 
Raton,  Florida.  1990.  p  313-324,  14  fig,  7  tab,  1 
ref. 

Descriptors:  'Activated  carbon,  'Adsorptioi 
•Wastewater  treatment,  'Water  pollution  treai 
ment,  Cecarbon  830  DC,  Color  removal,  Grounc 
water  pollution,  Hazardous  wastes,  Leachate: 
Mass  transport,  Molecular  structure,  Organic  con 
pounds,  Performance  evaluation,  Phenols. 

It  is  important  to  recognize  mass  transport  limit! 
tions  in  activated  carbon  adsorption  materia! 
when  designing  carbon  adsorbers  for  removin 
high  molecular  weight  organic  contaminants.  Sin 
plified  procedures  have  been  devised  for  selectin 
the  best  carbon  and  for  identifying  the  optimui 
environmental  and  operating  conditions  for  a  pai 
ticular  adsorption  treatment  application.  Estal 
lished  carbon  characterization  parameters  (i.e 
phenol  value,  iodine  number,  methylene  blu 
number,  and  tannin  value)  were  employed  to  ran 
activated  carbon  for  color  removal  and  other  a] 
plications.  Three  carbon  adsorption  cases,  cole 
removal  from  a  silicate  plant  groundwater,  purif 
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,-ation  of  phosphoric  acid,  and  polishing  treatment 
for  biotreated  phenolic  wastewater,  are  presented 
;o  illustrate  the  methods  for  selecting  carbon  and 
Enhancing  adsorber  performance.  Cecarbon  30  has 
■elatively  few  large  pores,  and  it  performed  poorly 
n  removing  large  molecules  of  color  agents  from 
he  silicate  plant  groundwater  although  it  per- 
brmed  very  well  in  removing  small  molecules  of 
tromatic  compounds  from  a  hazardous  waste 
eachate.  The  bituminous  coal-based  Cecarbon  830 
DC  exhibited  the  highest  capacities  among  the 
light  granular  activated  carbons  tested  for  medium 
ind  large  organic  molecules,  such  as  methylene 
>lue  and  tannic  acid,  because  large  fractions  of  its 
urface  area  and  pore  volume  are  due  to  large 
>ores.  The  wood-based  Actibon  and  lignite-based 
CI  HD-3000  also  exhibited  high  capacities  for 
annic  acid  because  of  an  abundance  of  large  pores 
n  particles  in  these  carbons.  Cecarbon  830  DC  had 
he  highest  capacity  for  large  molecules  and 
ichieved  the  longest  service  time  in  adsorption 
reatment  for  removing  large-molecule  coloring 
gents  from  the  groundwater.  Percent  utilization 
if  adsorptive  capacity  of  a  carbon  adsorber  de- 
lends  on  carbon,  contaminants  to  be  removed,  and 
ffluent  quality  requirements.  A  carbon  adsorption 
ystem  for  removing  large-molecule  organic  con- 
aminants  should  provide  a  long  contact  time  with 
he  adsorber.  (See  also  W90- 10965)  (Rochester- 
TT) 
V90-11000 


:OMPARISON  OF  CARBON  COLUMNS  AND 
"HE  PACT  PROCESS  FOR  PRIORITY  POL- 
,UTANT  REMOVAL. 

)u  Pont  de  Nemours  (E.I.)  and  Co.,  Deepwater, 

JJ.  Jackson  Lab. 

J.  J.  O'Brien,  R.  A.  Reich,  L.  M.  Szabo,  M.  H. 

reibes,  and  C.  N.  McManus. 

N:   Proceedings   of  the   44th   Purdue   Industrial 

k'aste  Conference.  May  9-11,  1989,  Purdue  Univ., 

^est  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

laton,  Florida.  1990.  p  325-334,  10  fig,  1  tab,  6  ref. 

>escriptors:  'Hazardous  wastes,  'Organic  com- 
ounds,  'Priority  pollutants,  'Wastewater  treat- 
lent,  Activated  carbon,  Adsorption,  Chambers 
/orks,  New  Jersey,  PACT  process,  Performance 
valuation,  Pilot  plants. 

he  DuPont  Chambers  Works  treats  about  85%  of 
lew  Jersey's  hazardous  aqueous  waste  that  is 
lipped  to  non-municipal  treatment  facilities  and 
rocesses  wastes  from  31  other  states  in  a  40  MM 
pd  wastewater  treatment  plant.  The  plant  cannot 
iutinely  meet  the  final  Organic  Chemicals,  Plas- 
cs,  and  Synthetic  Fibers  (OCPSF)  guidelines  for 
3  organic  chemicals.  An  investigation  was  con- 
ucted  of  alternative  end-of-pipeline  treatment  to 
leet  the  final  OCPSF  guidelines,  or  if  infeasible, 
)  determine  the  compounds  requiring  source 
eatment  and/or  a  'Fundamentally  Different  Fac- 
>rs'  variance.  Best  estimates  from  pilot  plant  data 
idicate  that  neither  carbon  columns  nor  two-stage 
ACT  will  render  Chambers  Works  wastewater 
ithin  OCPSF  guidelines  for  all  priority  pollut- 
lts.  Pilot  plant  results  from  both  processes  pre- 
:nted  difficulty  in  quantitative  scale-up  for  specif- 
priority  pollutants.  Priority  pollutant  removal  in 
le  PACT  plant  was  superior  to  the  full-scale 
iant,  whereas  isotherm  data  from  single-compo- 
:nt  equilibrium  experiments  had  to  be  used  to 
ipplement  the  adsorptivity  data  from  the  carbon 
Jlumns.  Two-stage  PACT  was  selected  for  end- 
f-pipe  treatment.  Its  performance  equalled  or  ex- 
:eded  the  carbon  columns  for  most  of  the  priority 
sllutants.  Two-stage  PACT  also  had  significant 
Wantages  in  investment,  maintenance,  and  oper- 
>ility  in  light  of  the  existing  PACT  process  at 
hambers  Works.  Priority  pollutant  removal  in  the 
ACT  system  increased  with  carbon  dose,  sludge 
je,  temperature,  and  two-stage  operation.  No  dif- 
rences  were  observed  in  the  performance  of  the 
ACT  system,  whether  thermal  or  wet  air  oxi- 
zed  regenerated  carbon  was  used.  The  practical 
nit  for  activated  carbon  use  rate  for  Chambers 
'orks  effluent  was  1.4  lb  carbon/ 1000  gallons  for 
ie  carbon  column  pilot  plant.  Adsorptivities  ob- 
ined  from  single-component  isotherm  tests  can  be 
isleading  for  complex  wastewaters.  The  isotherm 
Isorptivities  could  not  be  used  for  scale-up.  (See 
so  W90-10965)  (Rochester-PTT) 


W90- 11001 


MEETING  STRINGENT  METALS  REMOVAL 
REQUIREMENTS  WITH  IRON  ADSORP- 
TION/COPRECIPITATION. 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 

M.  A.  Manzione,  D.  T.  Merrill,  M.  McLearn,  and 

W.  Chow. 

IN:    Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  335-342,  6  fig,  1  tab,  7  ref. 

Descriptors:  'Chemical  wastewater  treatment, 
'Heavy  metals,  'Physicochemical  treatment, 
'Wastewater  treatment,  Acidic  water,  Adsorption, 
Antimony,  Beryllium,  Cadmium,  Clarification, 
Copper,  Coprecipitation,  Flocculation,  Industrial 
wastewater,  Lead,  Molybdenum,  Municipal 
wastewater,  Nickel,  North  Carolina,  Pennsylvania, 
Powerplants,  Selenium,  Water  Quality  Act,  Zinc. 

Iron  adsorption/coprecipitation  process  can  help 
managers  to  meet  the  new  metals  limits  in  the 
Water  Quality  Act  of  1987  by  removing  both  the 
dissolved  and  suspended  forms  of  these  metals 
simply  and  economically.  Treatment  equipment  is 
the  same  as  that  used  in  conventional  physical/ 
chemical  water  treatment  systems,  typically  a  reac- 
tion mix  tank,  flocculation  chamber,  and  a  clarifier. 
Chemical  feed  and  sludge  handling  equipment  also 
are  needed.  The  liquid  phase  of  the  iron  adsorp- 
tion/coprecipitation process  are  discussed,  includ- 
ing the  chemistry  of  the  process  and  results  of  pilot 
studies  (Roxboro  Power  Station,  North  Carolina; 
Montour  Steam  Electric  Station,  Washingtonville, 
Pennsylvania)  and  a  bench-scale  test  with  concen- 
trated acid  wastewater  containing  Pb,  Zn,  Sb,  Cd, 
Cu,  and  Ni.  Adsorption/coprecipitation  with  iron 
hydroxide  effectively  removes  As,  Sb,  Se,  Be,  Cd, 
Cr,  Cu,  Pb,  Mo,  Ni,  and  Zn  from  a  variety  of 
wastewaters.  The  treatment  is  simple,  flexible,  easy 
to  control,  and  inexpensive  relative  to  other  proc- 
esses used  for  metals  control.  Reactions  are  fast. 
Treatment  equipment  is  the  same  as  that  typically 
used  for  industrial  and  municipal  wastewater  treat- 
ment. The  primary  control  variables  are  pH  and 
iron  dose.  Treatment  produces  readily  settled 
solids  over  wide  ranges  of  pH  and  iron  dose. 
Polymer  addition  improves  solids  settleability,  al- 
lowing clarifiers  to  run  at  high  overflow  rates. 
Wastewaters  containing  high  native  iron  concen- 
trations (greater  than  300-400  mg/L)  or  receiving 
similar  iron  doses  may  need  to  be  run  at  low 
overflow  rates  to  overcome  thickening  limitations. 
Cotreatment  of  two  or  more  wastes  can  lower 
costs  in  some  situations.  (See  also  W90- 10965) 
(Rochester-PTT) 
W90- 11002 


OPPORTUNITIES  FOR  MEMBRANE  TECH- 
NOLOGIES IN  POLLUTION  CONTROL  AP- 
PLICATIONS. 

Cartwright  Consulting  Co.,  Minneapolis,  MN. 
P.  S.  Cartwright. 

IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,   Florida.    1990.   p   343-351,   12  fig,  4  tab. 

Descriptors:  'Membrane  processes,  'Recycling, 
'Technology  transfer,  'Waste  reduction, 
•Wastewater  treatment,  Electrodialysis,  Industrial 
wastewater,  Microfiltration,  Reverse  osmosis,  Ul- 
trafiltration. 

The  Office  of  Technology  Assessment  has  called 
for  a  national  policy  to  establish  priorities  favoring 
waste  reduction  at  the  source  (source  reduction). 
One  method  of  source  reduction  is  recycling.  Re- 
cycling can  be  divided  into  two  categories:  on-site 
and  off-site.  On-site  recycling  involves  segregation 
of  the  pollutant  with  subsequent  return  to  the 
process.  Off-site  recycling  utilizes  treatment  that 
allows  the  pollutant  to  be  recovered  and  reused  in 
some  process  other  than  that  in  which  it  is  pro- 
duced. Membrane  separation  technologies  are  ap- 
plicable in  both  recycling  categories;  they  were 
compared  with  other  liquid  treatment  technol- 
ogies. The  membrane  separation  technologies  of 
microfiltration,  ultrafiltration,  reverse  osmosis,  and 


electrodialysis  all  possess  certain  characteristics 
that  make  them  advantageous  for  industrial  pollu- 
tion control  activities.  These  include:  continuous 
process,  resulting  in  automation  and  uninterrupted 
operation;  low  energy  utilization  involving  neither 
phase  change  nor  temperature  change;  modular 
design  without  significant  size  limitations;  mini- 
mum of  moving  parts  with  low  maintenance  re- 
quirements; and  discrete  membrane  barrier  to 
ensure  physical  separation  of  contaminants.  The 
contaminant  can  be  'dewatered'  or  concentrated 
on-site  without  chemical  or  physical  change  to 
allow  it  to  be  returned  directly  to  the  process. 
Examples  of  applications  of  membrane  separation 
technologies  include:  electrodialysis  to  concentrate 
the  (brine)  stream  from  a  reverse  osmosis  system 
operating  on  an  agricultural  wastewater  effluent; 
reverse  osmosis  to  recover  plating  salts  in  nickel 
electroplating  installations;  microfiltration  for  con- 
tinuous dewatering  of  a  sludge  produced  by  chemi- 
cal precipitation;  ultrafiltration  used  to  concentrate 
oil  in  oily  wastes  in  metal  forming  rinse  waters; 
ultrafiltration  for  treating  electrodeposition  paint; 
and  using  multiple  separation  technologies  to  re- 
claim rinse  water  from  a  semiconductor  manufac- 
turing facility.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90- 11003 


SIDE-BY-SIDE  EVALUATION  OF  ONE-  AND 
SIX-MICROMETER  MICROSCREEN  MEDIA 
FOR  REMOVING  ALGAE  FROM  AERATED 
LAGOON  EFFLUENT. 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

A.  R.  Abernathy,  M.  K.  Rhoads,  and  R.  J.  Hynek. 
IN:   Proceedings  of  the  44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  353-357,  2  fig,  5  tab,  3  ref. 

Descriptors:  'Filtration,  'Particulate  matter, 
•Screens,  'Wastewater  treatment,  Aerated  la- 
goons, Algae,  Biological  oxygen  demand,  Compar- 
ison studies,  Municipal  wastewater,  South  Caroli- 
na. 

The  Camden,  South  Carolina,  Wastewater  Treat- 
ment Plant  has  been  using  six  Envirex  micro- 
screens  since  1980  for  removal  of  algal  solids  and 
BOD5  from  aerated  lagoon  effluent.  Side-by-side 
evaluation  was  conducted  of  1-micrometer  and  6- 
micrometer  woven  polyester  mesh.  The  micro- 
screens  in  the  system  were  3.05-m  diameter  x  4.87- 
m  long.  The  number  of  units  operated  at  any  time 
depended  on  the  water  level  in  the  treatment 
ponds,  algal  density  in  the  pond  effluent,  and  the 
flow  rate  of  wastewater  arriving  at  the  treatment 
ponds.  During  the  study,  average  flow  to  the  mi- 
croscreens  was  approximately  4164  cu  m/day,  al- 
though the  facility  was  designed  to  accommodate 
7192  cu  m/day.  Total  suspended  solids  removals 
were  approximately  54%  for  both  types  of  media, 
whereas  BOD5  removals  were  13%  for  the  1- 
micrometer  media  and  16%  for  the  6-micrometer 
media.  The  6-micrometer  appears  to  have  a  greater 
performance  life  than  the  1-micrometer  material. 
The  hydraulic  throughput  for  the  6-micrometer 
microscreen  was  more  than  twice  that  for  the  1- 
micrometer  microscreen  using  similar  operating 
parameters.  Counting  and  sizing  of  particles  in 
influent  and  effluent  indicates  that  both  cell  num- 
bers and  mean  cell  sizes  were  smaller  after  micro- 
screen  treatment.  The  results  indicate  that  6-mi- 
crometer media  are  preferable  to  1-micrometer 
media  for  removing  algal  cells  from  aerated  lagoon 
effluent.  (See  also  W90- 10965)  (Rochester-PTT) 
W90- 11004 


REVERSE  OSMOSIS  TREATMENT  FOR  NI- 
TRATE REMOVALS  IN  HIGH  SOLIDS 
WASTEWATER. 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
R.  N.  Kinman,  and  D.  L.  Nutini. 
IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  359-364,  1  fig,  5  tab,  4  ref. 
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Descriptors:  'Industrial  wastewater,  'Nitrates, 
•Reverse  osmosis,  'Wastewater  treatment,  Feasi- 
bility studies,  Membrane  processes,  Nitrogen  com- 
pounds, Performance  evaluation,  Physicochemical 
treatment,  Suspended  solids. 

A  wide  range  of  industrial  wastewaters  have,  in 
addition  to  specific  hazardous  substances  in  lower 
concentrations,  high  levels  of  other  solids,  which 
increase  the  difficulty  of  treatment.  The  feasibility 
of  using  reverse  osmosis  (RO)  technology  to  treat 
and  concentrate  nitrates  (N03-N)  and  other  nitro- 
gen forms  from  high-solids  wastewaters  was  inves- 
tigated. The  project  aimed  to  achieve:  (1)  a  single 
pass  of  the  wastewaters  through  the  RO  and  (2)  a 
double  pass  of  the  wastestream  through  the  RO. 
Data  were  intended  to  support  the  design  of  a  pilot 
or  full-scale  RO  unit.  The  study  was  conducted 
using  an  OSMO  Orion  Laboratory  RO  unit,  which 
used  replaceable  polyamide  spiral-wound  mem- 
branes with  36.8%  recovering  capability.  The 
membranes  handled  a  pH  range  and  provide  a 
surface  erase  of  38  sq  ft  (19  sq  ft/membrane). 
Nitrates  were  removed  by  RO.  A  mean  percent 
rejection  of  92.9%  was  obtained.  A  mean  nitrate 
concentration  of  470  mg/L  was  obtained  in  RO 
permeate  from  a  feed  of  6668  mg/L.  A  small  total 
volume  of  permeate  resulted  from  the  low  perme- 
ate flux  and  limited  pressure  range  under  with  the 
lab  RO  could  be  operated  with  the  high  total  solids 
in  the  feed.  Other  ions  (Mg,  Ca,  Al,  Cu)  were 
removed  effectively  by  RO  processing.  Rejections 
were  in  the  90%  range.  No  fouling  of  the  RO 
membranes  was  observed  or  measured.  A  second 
pass  of  permeate  water  through  an  RO  unit  could 
provide  product  water  of  28  mg/L  nitrogen  N03- 
N.  (See  also  W90- 10965)  (Rochester-PTT) 
W90- 11005 


COMPARISON  OF  PACT  PROCESS  TO  COU- 
PLED PHYSICAL/CHEMICAL  BIOLOGICAL 
TREATMENT. 

Stover  and  Bentley,  Inc.,  Stillwater,  OK. 

A.  W.  Obayashi,  E.  L.  Stover,  J.  A.  Thomas,  and 

J.  A.  Pereira. 

IN:   Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  365-371,  8  fig,  5  tab. 

Descriptors:  'Activated  sludge  process,  'Industrial 
wastewater,  'PACT  process,  'Pretreatment  of 
wastewater,  'Wastewater  treatment,  Biological 
wastewater  treatment,  Chemical  treatment,  Com- 
parison studies,  Economic  aspects,  Flotation,  Per- 
formance evaluation,  Pulp  and  paper  industry. 

A  paper  coating  plant  was  required  to  conform  to 
sewer  discharge  limits  of  BOD  300  mg/L,  sus- 
pended solids  350  mg/L,  and  metals  and  organics. 
To  meet  these  requirements,  the  proprietary 
PACT  process  was  compared  with  activated 
sludge  (with  and  without  physical/chemical  pre- 
treatment) in  bench-scale  tests.  Economic  evalua- 
tion also  was  done.  Two  physical/chemical  pre- 
treatment processes  were  evaluated:  chemical  co- 
agulation/flocculation/gravity  settling  and  dis- 
solved air  flotation  (DAF).  Biological  treatability 
was  evaluated  in  three  bench-scale  activated 
sludge  reactors;  one  received  pretreated,  composit- 
ed wastewater  and  the  other  two  received  raw 
wastewater.  Excellent  results  were  obtained  using 
chemical  conditioning  followed  by  gravity  settling. 
The  chemicals  used  for  chemical  conditioning  in- 
cluded alum,  lime  (for  adjusting  pH  to  8),  and  a 
cationic  polymer.  Overall,  the  removals  of  sus- 
pended solids  and  tCOD  were  98%  and  89%, 
respectively.  Sludge  settling  and  thickening  char- 
acteristics were  routinely  evaluated  for  each  reac- 
tor throughout  the  entire  study  period.  A  clarifier 
thickened  underflow  solids  concentration  of  10,000 
mg/L  was  obtainable  and  design  clarifier  overflow 
rate  of  100  gpd/sq  ft  should  provide  good  clarifica- 
tion and  sludge  thickening  performance.  The 
sludge  dewatered  easily  to  cake  solids  of  over  50% 
with  reasonable  doses  of  polymer,  lime,  and  alum. 
Assuming  a  20-yr  life,  an  interest  rate  of  12%  and 
power  costs  of  0.08Awhr,  the  coupled  activated 
sludge  system  was  approximately  75%  of  the  cost 
of  the  PACT  system.  The  raw  wastewater  was 
pretreated  successfully  with  a  physical/chemical 
process  prior  to  biological  treatment.  Of  the  three 


bench-scale  treatment  alternatives  tested,  the  pre- 
treated (physical/chemical)  two-stage  activated 
sludge  system  was  the  most  stable  and  consistently 
met  the  effluent  discharge  standards.  (See  also 
W90- 10965)  (Rochester-PTT) 
W90- 11006 


ELECTROCHEMICAL  FLUORIDE  REMOVAL 
IN  SEMICONDUCTOR  WASTEWATER. 

Standard  Microsystems  Corp.,  Hauppauge,  NY. 
S.  L.  Cook,  and  K.  D.  Uhrich. 
IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  373-383,  2  fig,  5  tab,  3  ref. 

Descriptors:  'Electrochemical  treatment,  'Fluor- 
ides, 'Industrial  wastewater,  'Wastewater  treat- 
ment, Computer  industry,  Design  criteria,  Dis- 
solved solids,  New  York,  Performance  evaluation, 
Pilot  plants. 

The  wastewater  generation  at  Standard  Microsys- 
tems Corporation  (SMC,  Hauppauge,  New  York) 
is  related  to  cleaning,  etching,  and  ion  exchange 
operations.  Wastewaters  of  pH  3.5,  total  dissolved 
solids  (TDS)  1150  mg/L,  sulfate  300  mg/L,  fluo- 
ride 22  mg/L,  total  N  26  mg/L  and  containing 
various  heavy  metals  were  being  unsuccessfully 
treated  using  alumina  columns  and  lime  precipita- 
tion. Waste  generating  mechanisms,  evaluation  of 
wastewater  treatment  alternatives,  electrochemical 
treatment  theory,  design  considerations,  pilot  test 
results,  and  start-up  experiences  for  a  new 
wastewater  treatment  system  for  SMC  are  de- 
scribed. SMC's  experience  with  an  Andco  electro- 
chemical unit  ultimately  was  successful,  although 
the  start-up  required  18  mo  to  achieve  consistent 
fluoride  removal.  TDS  levels  remained  constant  or 
decreased  slightly  across  the  entire  treatment  proc- 
ess (including  pH  adjustment  and  clarification). 
Several  process  and  design  modifications  were  re- 
quired to  make  the  unit  successful.  Several  specific 
characteristics  of  the  SMC  system  came  to  light 
during  the  start-up,  including:  redesign  of  the  elec- 
trode connector  was  necessary  to  provide  better 
insulation;  immediate  and  irreversible  passivation 
of  the  system  occurred  due  to  sulfate;  acid  washes 
could  prolong  plate  life  for  only  a  day  or  two;  cell 
life  was  about  4000  amp-hr;  and  gas  buildup  in  the 
recycle  piping  required  that  the  plumbing  be  modi- 
fied to  allow  hydrogen  gas  removal  before  recircu- 
lation. (See  also  W90-10965)  (Rochester-PTT) 
W90- 11007 


DEWATERING  DISSOLVED-AIR-FLOTATION 
SKIMMINGS  USING  THERMAL  ENHANCE- 
MENT. 

Georgia  Tech  Research  Inst.,  Atlanta. 

G.  E.  Valentine,  and  J.  L.  Walsh. 

IN:   Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  385-392,  10  fig,  3  tab,  4  ref. 

Descriptors:  'Dewatering,  'Food-processing 
wastes,  'Waste  disposal,  'Wastewater  treatment, 
Dissolved  air  flotation,  Economic  aspects,  Per- 
formance evaluation,  Physicochemical  treatment, 
Pilot  plants,  Poultry,  Rendering,  Temperature. 

Thermally-enhanced  dewatering  (TED)  employs 
low-temperature  heat  (<  200  F)  to  remove  water 
from  the  skimmings  derived  as  a  byproduct  of 
dissolved  air  flotation  treatment  of  poultry  process- 
ing wastewater.  Heating  the  skimmings  greatly 
increases  the  rate  of  solid/liquid  separation.  A 
series  of  tests,  including  laboratory-scale  beaker 
tests,  bench-scale  tank  tests,  pilot-scale  batch  tests, 
and  pilot-scale  continuous  tests,  was  conducted  to 
support  the  development  of  a  full-scale  TED  for 
skimmings.  This  project  demonstrated  that  a  con- 
tinuous system  was  both  technically  and  economi- 
cally possible  on  a  full  scale  in  the  near  term.  A 
total  of  eight  TED  tests  of  skimmings  have  been 
conducted  in  the  continuous  testing,  pilot-scale 
program.  Because  80%  of  the  water  initially  asso- 
ciated with  the  skimmings  was  removed,  a  major 
reduction  in  the  cost  associated  with  the  disposal/ 
reuse  of  the  skimmings  was  achieved.  The  mois- 
ture content  of  the  skimmings  was  reduced  to 


approximately  70%.  The  dewatered  cake  was 
such  a  consistency  that  it  could  be  shipped  wi 
the  offal  and  did  not  require  a  separate  tanker, 
full-scale  continuous  operation  could  be  fabricat 
for  an  estimated  equipment  cost  of  $80,000.  T 
simple  payback  would  be  less  then  2  yr  for 
rendering  operation  and  less  than  3  yr  for  la: 
disposal.  In  the  long  term,  this  system  offers  t 
possibility  of  reducing  the  overall  operating  c( 
for  a  plant.  Because  no  additional  chemicals  2 
added  and  the  skimmings  cake  material  can 
rendered  fresher  and  more  economically,  the  pos 
bility  exists  that  more  of  the  skimmings  will 
recovered  through  rendering  as  opposed  to  soi 
type  of  disposal.  (See  also  W90-10965)  (Rochest 
PTT) 
W90- 11008 


COMPARISON  OF  RESPIROMETRIC  MET 
ODS  FOR  DETERMINATION  OF  BIOKINET 
CONSTANTS  FOR  TOXIC  AND  NONTOX 
WASTES. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engine 

ing. 

A.  F.  Gaudy,  A.  Ekambaram,  A.  F.  Rozich,  and 

R.  J.  Colvin. 

IN:   Proceedings  of  the  44th   Purdue   Industi 

Waste  Conference.  May  9-11,  1989,  Purdue  Uni 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Be 

Raton,  Florida.   1990.  p  393-403,   10  fig,  26  i 

Descriptors:  'Kinetics,  'Model  studies,  'Oxyj 
uptake,  'Respirometry,  'Wastewater  treatme 
Mathematical  equations,  Oxygen  surrog 
method,  Performance  evaluation. 

In  predictive  modeling  of  wastewater  treatm 
system  performance,  oxygen  uptake  is  accomr 
dated  but  is  not  considered  in  kinetic  equati 
predicting  effluent  quality.  Setting  up  a  ba 
study  to  obtain  kinetic  information  is  not  diffic 
but  running  many  biomass  concentration  tests  ai 
or  substrate  determinations  can  be  laborious.  It  J 
reasoned  that  batch  growth  studies  could  be  fa( 
tated  if  oxygen  uptake  curves  could  be  convei 
to  growth  (or  substrate  removal)  curves.  The 
proach  was  to  employ  the  energy  balance  prii 
pie,  not  to  check  the  recovery  of  COD,  its  tn 
tional  use,  but  to  provide  missing  data,  i.e.,  bion 
growth  or  substrate  removal  data,  by  inventory 
accumulated  oxygen  uptake.  This  method,  terr 
the  02-surrogate  method,  greatly  facilitates  obt 
ing  kinetic  data  for  growth  in  simple  batch  exp 
ments.  Results  with  nontoxic  waste  and  phe 
(toxic  carbon  source),  combined  with  other  exp 
ence,  show  that  a  multiple-curve,  exponer 
phase  method  has  both  practical  and  concep 
advantages  over  the  single-curve  technique, 
multiple-reactor  technique  can  greatly  reduce 
time  required  to  obtain  kinetic  data.  Also,  it  dir 
ishes  the  importance  of  initial  substrate  concen 
tion  and  makes  it  unnecessary  to  consider  proc 
tion  and  use  of  organic  products  formed  from 
original  components  of  the  waste.  In  additioi 
provides  a  reliable  technique  for  determii 
whether  the  waste  components  are  inhibitor) 
non-inhibitory.  The  single-curve  technique,  in  ( 
trast,  cannot  show  this  unless  a  sufficiently  1 
substrate  concentration  has  been  selected.  (See 
W90- 10965)  (Rochester-PTT) 
W90-11009 


DETERMINATION  OF  BIODEGRADABIL 
KINETICS  OF  RCRA  COMPOUNDS  US1 
RESPIROMETRY  FOR  STRUCTURE-ACT] 
TY  RELATIONSHIPS. 

Environmental  Protection  Agency,  Cincini 
OH.  Risk  Reduction  Engineering  Lab. 
H.  H.  Tabak,  S.  Desai,  and  R.  Govind. 
IN:  Proceedings  of  the  44th  Purdue  Indus 
Waste  Conference.  May  9-11,  1989,  Purdue  Ui 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  E 
Raton,  Florida.  1990.  p  405-423,  16  fig,  5  tab 
ref. 

Descriptors:  'Biodegradation,  'Organic  c 
pounds,  'Respirometry,  'Wastewater  treatir. 
Batch  reactors,  Benzenes,  Hydrocarbons,  Indu 
al  wastewater,  Ketones,  Kinetics,  Model  stui 
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unicipal  wastewater,  Oxygen  consumption, 
ienols.  Phthalates,  Prediction. 

study  was  conducted  to  obtain  information  on 
e  biological  treatability  of  the  benzene,  phenol, 
ithalate,  and  ketone  organics  and  of  the  Super- 
rid  CERCLA  organics  in  wastewater  treatment 
stems.  Respirometric  biodegradability  and  bio- 
letic  and  inhibition  data  were  generated  for  se- 
:ted  RCRA  benzene,  phenolic,  phthalate,  and 
tone  compounds  and  for  six  CERCLA  leachate 
ganics  (benzoic  acid,  di-n-butyl  phthalate,  phen- 
threne,  n-nitrosodiphenylamine,  p-chloro-m- 
ssol,  and  hexachrlobutadiene).  The  results  dem- 
strate  that  it  definitely  is  possible  to  measure 
jdegradability  and  to  determine  the  kinetics  of 
gradation  of  single  organic  compounds  using 
ly  measurements  of  oxygen  consumption  in  re- 
irometric  batch  reactors.  The  values  of  the  kinet- 

parameters  determined  from  oxygen  consump- 
n  data  were  similar  to  those  based  on  measure- 
:nts  of  substrate  removal  or  cell  growth  data, 
ith  the  electrolytic  respirometry  approach,  a 
ta  base  on  the  removal  of  priority  pollutant  and 
!;RA  toxic  organic  compounds  by  biodegrada- 
n  can  be  generated  that  is  sufficient  to  support 
;  development  of  predictive  models  on  fate  and 
noval  of  toxics  in  industrial  and  municipal  waste 
atment  systems.  (See  also  W90- 10965)  (Roches- 
-PTT) 
W-11010 


lS  TRANSFER  LIMITATIONS  IN  ENVIRON- 

ENTAL  RESPIROMETRY. 

w  Mexico  State  Univ.,  Las  Cruces. 

r  primary  bibliographic  entry  see  Field  7B. 

W-11011 


UDY  OF  HIGH  WATER  TEMPERATURE 
FECTS  ON  AIR  STRIPPING  OF  VOLATILE 
ID  SLIGHTLY  VOLATILE  ORGANICS 
OM  WATER. 

xaco,  Inc.,  Port  Arthur,  TX.  Air  Emission  Sec- 

n. 

Kittikul,  J.  N.  Veenstra,  A.  Akolade,  and  M.  A. 

sinert. 

:   Proceedings   of  the  44th   Purdue   Industrial 

iste  Conference.  May  9-11,  1989,  Purdue  Univ., 

st  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

ton,  Florida.  1990.  p  435-452,  17  fig,  13  tab,  25 


scriptors:  *Air  stripping,  'Volatile  organic  com- 
inds,  'Wastewater  treatment,  Benzenes,  Gases, 
da  Correlation,  Organic  compounds,  Perform- 
:e  evaluation,  Reference  Method. 

study  sought  to  determine  the  effects  of  water 
iperature  on  air  stripping  of  volatile  and  slightly 
atile  organic  compounds  from  water,  focusing 
compounds  with  Henry's  law  constants  of  less 
n  0.006  atm  cu  m/mole.  Data  collected  were 
d  to  evaluate  the  accuracy  of  the  Reference 
thod  and  the  Onda  Correlation  for  predicting 
:rall  mass  transfer  coefficients  in  packed  tower 
stripping  of  dilute,  volatile,  and  slightly  volatile 
anics  over  a  range  of  water  temperatures.  Fif- 
a  different  volatile  and  slightly  volatile  organic 
npounds  were  used,  including  toluene,  ethyl- 
izene,  1,3-dichlorobenzene,  nitrobenzene,  1- 
oronaphthalene,  fluorene,  phenanthrene  and  flu- 
nthene.  As  water  temperature  increased,  the 
centage  removal  of  slightly  volatile  organic 
apounds  increased  more  than  that  for  volatile 
I  non-volatile  compounds.  Removals  of  80- 
%  were  obtained  for  compounds  with  Henry's 
'  constants  as  low  as  0.0005  atm  cu  m/mole 
en  55  C  water  was  used  in  combination  with  25 
ir  at  gas/liquid  (G/L)  ratio  of  150.  Non- volatile 
npounds  showed  that  the  increase  in  G/L  at 
rmer  water  temperatures  was  more  effective 
reasing  percent  removal  than  at  lower  water 
iperatures.  The  Onda  Mass  Transfer  Correlation 
e  better  estimates  of  the  volumetric  mass  trans- 
coefficient  (KLa)  for  both  volatile  and  non- 
atile  organics  than  the  Reference  Model.  The 
ia  Mass  Transfer  Correlation  gave  reasonable 
mates  of  the  KLa  values  for  volatile  com- 
inds  using  a  packing  type  (0.95  cm  Intalox 
Idles)  other  than  the  one  used  original  one  used 
ievise  the  model.  (See  also  W90-10965)  (Roch- 
t-PTT) 


W90-11012 


EVALUATION   OF  VOC   EMISSIONS   FROM 
LANDFARMING  OPERATIONS. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 11013 


EFFECT  OF  INHIBITORY  COMPOUNDS  ON 
BIOLOGICAL  NITRIFICATION. 

Foth  and  Van  Dyke  and  Associates,  Inc.,  Green 

Bay,  WI. 

L.  Pantea-Kiser,  R.  F.  Wukasch,  and  J.  E. 

Alleman. 

IN:   Proceedings  of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  465-474,  6  fig,  10  tab,  18 

ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Nitrification,  'Shock  loads,  'Wastewater  treat- 
ment, Cresols,  Cyanide,  Organic  compounds, 
Phenols,  Pyridines,  Respirometry,  Toxicity. 

The  stability  of  a  biological  nitrification  system  in  a 
wastewater  treatment  plant  often  is  challenged  by 
incoming  toxic  chemicals.  Using  an  enrichment 
culture  of  nitrifying  organisms  in  batch  respirome- 
tric tests,  an  IC50  value  (concentration  of  test 
chemical  at  which  respiration  rate  is  50%  of  con- 
trol respiration  rate)  was  generated  for  12  com- 
pounds. The  following  IC50  concentrations  were 
found  (mg/L):  cyanide,  0.068;  orthocresol,  2.84; 
trichloromethylpyridine,  12.0;  phenol,  14.4;  pen- 
tachlorophenol,  15.9;  parachlormetacresol,  20.2;  2- 
methylpyridine,  20.4;  4-methylpyridine,  22.7;  4,6- 
dinitro-o-cresol,  24.6;  2,4,6-trichlorophenol,  39.0; 
pyridine,  70.6;  and  2-chloropyridine,  88.1.  These 
values  correlate  well  with  other  documented  toxic- 
ity studies.  A  no-effect  concentration  was  found 
for  11  of  the  test  chemicals,  as  follows  (mg/L): 
pyridine,  34.3;  2,4,6-trichlorophenol,  14.4;  2-chlor- 
opyridine, 13.4;  4,6-dinitro-o-cresol,  1 1.1;  4-methyl- 
pyridine, 10.6;  parachlorometacresol,  8.6;  trichlor- 
omethylpyrimidine,  4.13;  phenol,  2.55;  2-methyl- 
pyridine,  1.67;  orthocresol,  1.08;  and  cyanide, 
0.013.  These  results  appear  to  show  that  there  is  a 
certain  level  of  toxic  chemical  than  can  be  tolerat- 
ed by  nitrifying  organisms  without  inhibiting  the 
nitrification  process.  (See  also  W90- 10965)  (Roch- 
ester-PTT) 
W90-11014 


COMPARISON  OF  COUPLED  UPFLOW  AND 
COUPLED  DOWNFLOW  FLUID  BED  REAC- 
TORS TREATING  SYNFUEL  WASTEWATER. 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Civil 

Engineering. 

C.  D.  Turner,  M.  J.  Koehmstedt,  and  J.  R. 

Gallagher. 

IN:   Proceedings  of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  475-484,  14  fig,  4  tab,  18 

ref.    U.S.    Department    of   Energy    Cooperative 

Agreement  FC21-86MC10637. 

Descriptors:  'Biological  wastewater  treatment, 
•Fluidized  beds,  'Industrial  wastewater, 
•Wastewater  treatment,  Ammonia,  Coal  gasifica- 
tion, Comparison  studies,  Cost  analysis,  Nitrates, 
Nitrification,  Nitrites,  North  Dakota,  Organic 
compounds,  Performance  evaluation. 

Coupled  biological  fluidized  bed  reactors  are  well 
suited  to  treatment  of  synfuels  wastewaters  con- 
taining high  concentrations  of  ammonia  and  organ- 
ics. The  process  converts  ammonia  to  nitrite  and 
nitrate  in  an  oxic  reactor;  the  nitrite  and  nitrate 
subsequently  are  converted  to  nitrogen  gas  in  an 
anoxic  reactor.  The  organics  present  in  the  feed 
wastewater  are  used  as  a  carbon  and  energy  source 
in  the  anoxic  reactor.  Studies  were  conducted 
using  upflow  bench  scale  (UP-BS),  downflow 
bench  scale  (DF-BS),  and  downflow  process  de- 
velopment unit  (DF-PDU)  reactors  treating 
wastewater  produced  at  the  Great  Plains  Gasifica- 
tion  Plant,   Beulah,   North  Dakota,   using  Indian 


Head  Lignite.  The  average  composition  of  this 
wastewater  was  (mg/L):  COD  2770,  BOD  1150, 
ammonia  630,  phenol  10,  and  thiocyanate  8.  The 
DF-BS  and  UF-BS  both  demonstrated  the  ability 
to  remove  organics  and  nitrify  and  denitrify  syn- 
fuels wastewater.  The  DF-PDU  removed  organics 
and  achieved  nitrification,  but,  due  to  operation 
difficulties,  did  not  denitrify  except  at  low  levels. 
Coupled  biological  systems  are  very  space  efficient 
and  have  the  potential  for  significant  cost  savings 
over  activated  sludge.  Additional  research  is 
needed  to  verify  design  loads  for  the  oxic  and 
anoxic  columns  and  to  control  dissolved  oxygen 
carryover  into  the  anoxic  column.  (See  also  W90- 
10965)  (Rochester-PTT) 
W90-11015 


FACILITY  AND  PROCESS  DESIGN  FOR 
LARGE  SCALE  ACTIVATED  SLUDGE  INDUS- 
TRIAL WASTEWATER  PLANT. 

Tennessee  Eastman  Co.,  Kingsport. 
C.  C.  Churn,  D.  W.  Johnson,  and  B.  F.  Severin. 
IN:   Proceedings   of  the   44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  485-492,  6  fig,  8  tab,  4  ref. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Industrial  wastewater, 
'Wastewater  treatment,  Aeration,  Biological 
oxygen  demand,  Design  criteria,  Tennessee. 

A  new  $80  million  industrial  wastewater  treatment 
plant  constructed  in  Kingsport,  Tennessee,  is  sized 
to  treat  average  loading  of  25  MGD  and  200,000 
lb/day  BOD5.  The  57.5  MG  basin  complex  is 
elevated  and  covers  eight  acres,  permitting  visual 
inspection  of  the  underslab.  The  22  miles  of  above- 
ground  wastewater  process  piping  allows  visual 
detection  of  leakage.  Design  considerations  for  this 
plant  are  reviewed,  including:  facility  design  fea- 
tures, process  overview,  wastewater  characteris- 
tics, equalization  basin  design,  diversion  basin 
design  and  peak  load  retention,  and  aeration  basin 
design  (including  pilot  plant  program,  economic 
design,  and  performance  evaluation).  Tennessee 
Eastman  Company's  new  wastewater  treatment 
system  is  unique  in  construction  with  regard  to 
leak  detection.  The  facility  incorporates  a  distribut- 
ed control  system.  The  process  is  highly  flexible  in 
mode  of  operation,  being  capable  of  operating 
practically  anywhere  in  the  range  of  plug  flow  to 
complete  mix.  The  custom-designed  coarse  bubble 
aeration  system  has  provided  enough  air  to  rou- 
tinely meet  120  mg/L/hr  oxygen  uptake  rates, 
with  peaks  of  180-200  mg/L/hr.  The  facility  pro- 
vided daily  BOD  removal  efficiencies  of  97.9- 
99.1%.  (See  also  W90- 10965)  (Rochester-PTT) 
W90-11016 


BUBBLE  DYNAMICS  AND  AIR  DISPERSION 
MECHANISMS  OF  AIR  FLOTATION  PROC- 
ESS SYSTEMS:  PART  A.  MATERIAL  BAL- 
ANCES. 

Lenox  Inst,  for  Research,  Inc.,  MA. 

L.  K.  Wang,  and  M.  H.  S.  Wang. 

IN:    Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,   Florida.    1990.   p  493-504,    11   fig,    1   tab. 

Descriptors:  'Air  flotation,  'Flotation,  'Physico- 
chemical  treatment,  'Wastewater  treatment,  Bub- 
bles, Performance  evaluation,  Sludge,  Theoretical 
analysis,  Wastewater  treatment  facilities,  Water 
treatment. 

Adsorptive  bubble  separation  processes  are  used  to 
concentrate  or  separate  material  that  may  be  mo- 
lecular, colloidal,  or  macroparticulate  in  size.  The 
material  is  selectively  adsorbed  at  surfaces  of  bub- 
bles rising  through  the  liquid.  The  efficiency  of  the 
concentration  and  separation  processes  depends 
partly  on  differences  in  surface  activity  and  on  the 
number  and  size  of  the  bubbles.  The  theories  and 
principles  of  various  adsorptive  bubble  separation 
processes  are  introduced,  with  special  emphasis  on 
the  material  balances  of  dissolved  air  flotation 
(DAF)  clarification,  dispersed  air  flotation  clarifi- 
cation,   and    flotation    thickening.    DAF   is   used 
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mainly  to  remove  suspended  and  colloidal  solids 
by  flotation  (rising)  or  by  decreasing  their  apparent 
density.  The  influent  feed  liquid  can  be  raw  water, 
wastewater,  or  liquid  sludge.  The  flotation  system 
consists  of  four  major  components:  air  supply, 
pressurizing  pump,  retention  tank,  and  flotation 
chamber.  The  performance  of  DAF  depends 
mainly  on  the  ratio  of  the  amount  of  gas  to  the 
amount  of  suspended  solids  applied  to  the  unit. 
DAF  units  typically  are  designed  based  on  air-to- 
solid  ratio,  hydraulic  loading  (or  overflow  rate), 
air  pressure,  effluent  recycle,  solids  loading  rate, 
and  other  parameters.  Air-to-solids  ratio  affects 
sludge  rising  rate;  air  pressure  in  flotation  deter- 
mines air  saturation  or  size  of  the  air  bubbles 
formed.  Solids  loading  can  range  from  2-5  lb  dry 
solids/hr/sq  ft  of  surface  with  chemicals  and  1-2  lb 
dry  solids/hr/sq  ft  of  surface  without  chemicals. 
Expected  performance  is  95%  solids  removal  with 
flotation  aid  and  50-80%  without  flotation  aid. 
With  flotation  aid,  oil  and  grease  removal  of  85- 
99%  is  expected,  unaided,  the  percent  removal  is 
60-80%.  (See  also  W90-10965  and  W90-11017) 
(Rochester-PTT) 
W90-11017 


BUBBLE  DYNAMICS  AND  AIR  DISPERSION 
MECHANISMS  OF  AIR  FLOTATION  PROC- 
ESS SYSTEMS:   PART  B.  AIR  DISPERSION. 

Lenox  Inst,  for  Research,  Inc.,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

IN:   Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  505-511,  4  fig,  1  tab,  14  ref. 

Descriptors:  *Air  flotation,  'Flotation,  'Measuring 
instruments,  *Physicochemical  treatment, 

•Wastewater  treatment,  Air  dispersion  tester,  Bub- 
bles, Design  criteria,  Dispersion,  Performance 
evaluation,  Sanitary  engineering,  Water  treatment. 

Knowledge  of  bubble  generation  is  of  great  value 
in  optimizing  the  engineering  design  and  operating 
parameters  of  various  adsorptive  bubble  separation 
operations,  such  as  dissolved  air  flotation  and  dis- 
persed air  flotation.  A  new  instrument  was  devel- 
oped for  real-time  measurement  of  bubble  content 
and  size  distribution  in  a  typical  bubble  flow  reac- 
tor where  air  bubbles  and  bulk  water  are  the  gas 
phase  and  the  liquid  phase,  respectively.  Theory, 
principles,  operation,  and  design  applications  for 
air  flotation  systems  are  presented.  The  air  disper- 
sion tester  consists  of  an  8.3  x  182.6  cm  plexiglass 
cylinder  attached  to  a  large  diameter  plexiglass  air 
dispersion  cylinder,  both  of  which  are  open  to  the 
atmosphere.  Supersaturated  process  water  from 
the  air  flotation  unit  enters  through  a  pressure 
reducing  valve  into  the  main  air  dispersion  cylin- 
der for  a  period  of  a  few  minutes.  The  flow  is 
stopped  and  the  gated  valves  separating  the  aer- 
ated process  water  and  full  density  water  are 
opened.  This  causes  the  level  in  an  attached  small 
transparent  tube  to  drop  in  proportion  to  the  per- 
cent air  content  of  the  process  water  in  the  air 
dispersion  cylinder.  Calibrated  readings  are  re- 
corded at  30  to  120  second  intervals  and  graphical- 
ly plotted  versus  time.  The  curve  can  be  approxi- 
mated with  a  number  of  straight  lines,  each  corre- 
sponding to  fine,  medium,  or  coarse  bubble  diame- 
ters and  their  respective  rising  velocities.  Two 
types  of  tests  can  be  conducted.  Tests  should  be 
carried  out  with  water  or  wastewater  of  known 
characteristics.  The  air  dispersion  tester  can  be 
used  to  show  the  effect  of  bubble  size  distribution 
under  various  operating  conditions,  including:  air 
compressor  pressure,  dissolving  tube  pressure, 
pump  pressure,  rotometer  levels,  air  flow  rate, 
bubble  rise  rate,  water  and  air  temperatures,  sur- 
face tension  and  viscosity  of  water  (bubble  forma- 
tion conditions),  chemical  addition  (if  any),  and 
presence  of  various  particulates  (if  any).  (See  also 
W90-10965  and  W90-1 1017)  (Rochester-PTT) 
W90-11018 


OPTIMIZATION  OF  SLUDGE  CONDITION- 
ING FOR  RECESSED  CHAMBER  FILTER 
PRESS  PERFORMANCE. 

Nalco  Chemical  Co.,  Napeville,  IL. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-11019 


USE  OF  HIGH-RATE  COMBINED  REACTOR/ 
CLARIFIER/THICKENER  FOR  THE  TREAT- 
MENT OF  INDUSTRIAL  WASTEWATERS. 

Infilco  Degremont,  Inc.,  Richmond,  VA. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11020 


TREATMENT  OF  LANDFILL  LEACHATE  BY 
BIOLOGICALLY  ACTIVE  CARBON  AD- 
SORBERS. 

University  of  Southern  California,  Los  Angeles. 
Environmental  Engineering  Program. 
For   primary   bibliographic   entry   see   Field   5G. 
W90- 11024 


BIOLOGICAL    TREATMENT    OF    LANDFILL 
LEACHATE. 

Conestoga-Rovers    and    Associates,    Mississauga 

(Ontario). 

For  primary  bibliographic   entry   see  Field   5G. 

W90- 11025 


TREATMENT  OF  LEACHATE  FROM  A  HAZ- 
ARDOUS WASTE  LANDFILL. 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  MI. 
For  primary  bibliographic  entry  see  Field  5G. 
W90- 11026 


OIL  AND  GREASE  REMOVAL  FROM  A  CON- 
CENTRATED SOURCE  IN  THE  METAL  FIN- 
ISHING INDUSTRY. 

Fishbeck,  Thompson,  Carr  and  Huber,  Inc.,  Ada, 

MI. 

M.  A.  Westra,  and  B.  L.  Rose. 

IN:   Proceedings  of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  603-607,  1  fig,  6  tab. 

Descriptors:  'Chemical  treatment,  'Industrial 
wastewater,  'Metal-finishing  wastes,  'Wastewater 
treatment,  Cleaning  solutions,  Cost  analysis,  Ohio, 
Oil  recovery,  Quaternary  ammonium  salts,  Surfac- 
tants. 

The  Murray,  Ohio,  Manufacturing  Company 
makes  bicycles,  mopeds,  lawn  mowers,  and  garden 
tillers.  Preparing  parts  for  finish  uses  alkaline-soak 
cleaning  solutions,  which  ultimately  become  spent 
and  must  be  discarded.  They  contain  large 
amounts  of  oil  and  grease  (26  mg/L  average,  52 
mg/L  daily  maximum),  but  can  be  difficult  to  treat 
because  they  are  formulated  to  have  exceptional 
emulsifying  properties.  Various  treatment  technol- 
ogies were  considered  in  relation  to  this  treatment 
problem  (gravimetric  separation,  membrane  sepa- 
ration, physical-chemical  treatment,  biological 
treatment,  and  chemical  emulsion  breaking).  All 
the  techniques  failed  to  treat  this  waste.  Ultimate- 
ly, nonpolymeric  quaternary  ammonium  salts 
having  similar  structures  (but  opposite  charge)  to 
the  anionic  surfactants  in  the  cleaning  bath  were 
found  to  effectively  destabilize  the  emulsified  oil. 
Treatment  with  1.75-4%  by  volume  of  these  sur- 
factants completely  broke  the  oil-water  emulsion 
present  in  the  cleaning  baths.  Following  treatment 
with  these  cationic  surfactants,  batch  operation 
with  no  pH  adjustment  or  sludge  production  al- 
lowed the  oil  to  separate  by  gravity.  Water  was 
then  drained  and  treated  and  oil  was  sent  to  a 
holding  tank  prior  to  recovery.  In  1988,  the  system 
treated  approximately  505,000  of  alkaline  soak  and 
electrocleaner  in  18  batches.  The  treatment  costs 
were  relatively  high  on  a  cost/gallon  basis  ($165.15 
for  emulsion  breaker,  waste  oil  disposal,  and  amor- 
tization), but  the  continued  use  of  high-capacity 
cleaners  that  is  permitted  by  having  this  treatment 
available  is  saving  Murray  approximately  $250,000 
in  operation  savings  in  manufacturing.  (See  also 
W90- 10965)  (Rochester-PTT) 
W90- 11029 


SODIUM  SULFIDE/FERROUS  SULFATE 
METALS  TREATMENT  FOR  HAZARDOUS 
WASTE  MINIMIZATION. 

Air  Force  Engineering  and  Services  Center,  Tyn- 

dall  AFB,  FL. 

C.  Carpenter,  D.  Suciu,  and  P.  Wikoff. 


IN:  Proceedings  of  the  44th  Purdue  Industri 
Waste  Conference.  May  9-11,  1989,  Purdue  Unii 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boi 
Raton,  Florida.  1990.  p  617-624,  8  fig,  4  tab,  7  A 

Descriptors:  'Chemical  treatment,  'Electroplatii 
wastes,  'Heavy  metals,  'Industrial  wastewat* 
'Metal-finishing  wastes,  'Sludge  dispos: 
'Wastewater  treatment,  Air  Force,  Cadmiui 
Chromium,  Copper,  Cost  analysis,  Lead,  Milita 
reservations,  Nickel,  Pilot  plants,  Zinc. 

Electroplating  facilities  for  the  Air  Force  yie 
wastewater  containing  Cr,  Ni,  Cu,  Cd,  Pb,  and  Z 
Conventional  treatment  of  these  wastewaters  i 
suits  in  large  amounts  of  sludge.  Because  of  sharp 
rising  sludge  disposal  costs,  an  investigation  w 
conducted  of  the  feasibility  of  using  sodium  sulfi 
and  ferrous  sulfate  to  reduce  the  hexavalent  chi 
mium,  precipitate  the  metals,  and  decrease  slud 
production  and  chemical  usage.  Three  phases 
the  study  were  bench-scale,  pilot-scale,  and  fij 
scale  studies.  Full-scale  operation  commenced 
July  1988,  using  the  1.4  MGD  industrial  was 
treatment  facility  at  Tinker  Air  Force  Base.  T 
system  has  been  extremely  successful  to  date, 
significant  decrease  in  the  concentrations  of  to 
chrome,  copper,  lead,  nickel,  and  zinc  result 
after  this  period  of  time.  During  January  1989,  t 
polymer  supply  froze  and  the  plant  was  convert 
back  to  the  sulfur  dioxide  line  process,  during  t! 
time  the  metal  concentration  of  the  effluent 
creased.  The  new  process  provides  the  most  e( 
nomic  benefit  where  chromium  must  be  treat 
and/or  softening  is  required.  Estimates  sugg 
savings  of  $655,000  per  year.  With  increasi 
future  liabilities  a  constant  threat,  the  sodium  s 
fide/ferrous  sulfate  process  is  a  major  brei 
through  that  will  be  applied  to  both  the  militi 
and  civilian  communities.  (See  also  W90-109I 
(Rochester-PTT) 
W90- 11031 


HIGH      DENSITY     SOLIDS      FROM      AC 
WASTEWATER  TREATMENT. 

TETRA  Technologies,  Coraopolis,  PA. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-11032 


ROLE  OF  SOLID-LIQUID  SEPARATION 
THE   REMOVAL   OF   ZINC   BY   CHEMIC 
PRECIPITATION. 

Northeastern  Univ.,  Boston,  MA.  Dept.  of  Ci 

Engineering. 

I.  W.  Wei,  and  S.  Basu. 

IN:   Proceedings   of  the   44th   Purdue   Industi 

Waste  Conference.  May  9-11,  1989,  Purdue  Uni 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Be 

Raton,  Florida.  1990.  p  631-636,  6  fig,  2  tab,  8  i 

Descriptors:  'Chemical  precipitation,  'Chemi 
treatment,  'Heavy  metals,  'Industrial  wastewal 
•Wastewater  treatment,  'Zinc,  Coagulation,  C 
analysis,  Ferric  chloride,  Hydrogen  ion  concent 
tion,  Precipitation. 

Precipitation  is  by  far  the  most  commonly  ui 
technique  for  removal  of  heavy  metals  from  efl 
ent  streams  of  the  chemical  and  metal  plating 
dustries.  Experiments  were  conducted  aimed 
improving  the  solid-liquid  separation  after  prec 
tation  on  an  industrial  wastewater  stream  conU 
ing  about  50  mg/L  Zn.  The  matrix  had  a  gc 
amount  of  organics  and  a  pH  of  4.7.  The  stt 
aimed  to:  (1)  investigate  the  feasibility  of  hydr 
ide  and/or  carbonate  precipitation;  (2)  deline 
the  precipitation  kinetics;  (3)  study  the  effect 
adding  coagulation  and  flotation  to  improve  sol 
liquid  separation;  and  (4)  recommend  a  prelimini 
treatment  scheme  for  achieving  a  residual  Zn  © 
centration  of  no  more  than  0.5  mg/L.  The  reseai 
clearly  demonstrated  the  importance  of  solid-liq 
separation  in  the  chemical  precipitation  process 
a  way  of  reducing  dissolved  Zn  in  water.  Parti 
size  and  residual  Zn  concentration  are  very  sei 
tive  to  pH  changes  and  pH,  in  this  case,  should  i 
be  allowed  to  drop  below  10.0.  The  recomment 
treatment  scheme  for  this  particular  industi 
wastewater  consists  of  the  following  steps  in 
quence:  pH  adjustment  to  10.0-10.5  using  standi 
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aqueous  sodium  carbonate  solution;  rapid  mix  of 
coagulant  solution  of  ferric  chloride  at  a  dosage 
between  15  and  30  mg/L  at  the  pH  of  10  to  10.5; 
and  solid-liquid  separation  by  filtration  (using  filter 
medium  of  pore  size  2.5  micrometer  or  less).  Close 
monitoring  of  pH  is  the  key  to  the  success  of  the 
separation  process  and  to  the  savings  that  can  be 
achieved  by  minimizing  the  use  of  ferric  chloride, 
which  is  dosed  as  a  coagulant.  (See  also  W90- 
10965)  (Rochester-PTT) 
W90- 11033 


ABBREVIATED  TCLP  FOR  STABILIZATION 
STUDIES. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 
and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11034 


TREATMENT  OF  WASTES  CONTAINING  AR- 
SENIC, SELENIUM,  THALLIUM,  AND  MER- 
CURY COMPOUNDS. 

Versar,  Inc.,  Springfield,  VA. 

E.  F.  Rissmann,  and  S.  M.  Schwartz. 

IN:   Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  643-648,  1  tab,  9  ref. 

Descriptors:  'Hazardous  wastes,  'Industrial 
wastewater,  *Metals,  'Organometals,  *Toxic 
wastes,  'Wastewater  treatment,  Air  pollution  con- 
trol, Arsenic,  Mercury,  Recycling,  Smelters, 
Sulfur  dioxide,  Thallium,  Water  pollution  control. 

Although  treatment  of  toxic  substances  such  as 
cadmium  salts  and  chromates  is  well  defined,  the 
treatment  of  less  common  toxic  metals  is  less  exten- 
sively studied.  These  include:  organomercury  com- 
pounds; arsenic-bearing  wastes,  particularly  organ- 
oarsenic  or  arsine  derivatives;  thallium-bearing 
wastes,  and  selenium-bearing  wastes,  where  the 
waste  is  not  in  the  readily-recyclable  elemental 
form.  Viable  treatment  operations  for  these  wastes 
are  reviewed  here  an  information  deficiencies  are 
pointed  out.  Treatment  for  many  selenate-bearing 
or  thallium-bearing  wastes  by  already  existing 
chemical  treatment  processes  are  applicable  with 
minor  modifications.  In  a  few  cases,  new  treatment 
schemes  need  to  be  considered.  This  is  particularly 
true  for  organoarsenic,  organomercury,  and  organ- 
oselenate  compounds.  The  volumes  of  organomer- 
cury and  organoselenium  wastes  are  relatively  low, 
whereas  the  amounts  of  arsenic-bearing  wastes 
manageable  by  incineration  may  be  considerable. 
The  technology  in  use  at  smelters  to  remove  ar- 
senic oxides  from  sulfur  dioxide-laden  smelter  flue 
gases  (which  are  subsequently  used  for  sulfuric 
acid  production)  should  prove  directly  applicable 
to  removal  of  arsenic  oxide  from  incinerator  flue 
gases.  Currently,  most  commercial  arsenic  oxide 
demand  is  met  by  imports.  Materials  recovered 
from  combustion  of  arsenic-bearing  wastes  consist 
primarily  of  arsenic  oxide  and  arsenous  acid,  which 
could  be  used  as  feedstocks  for  commercial  arsenic 
oxide  production  facilities.  (See  also  W90-10965) 
(Rochester-PTT) 
W90- 11035 


ZERO  SLUDGE/ZERO  DISCHARGE  PRE- 
TREATMENT  SYSTEMS  FOR  THE  METAL 
FINISHING  AND  PLATING  INDUSTRY. 

CH2M/HU1,  Bellevue,  WA. 

M.  W.  Davis,  and  T.  Sandy. 

IN:   Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  649-654,  4  fig,  4  tab,  2  ref. 

Descriptors:  *  Electroplating  wastes,  ♦Metal-finish- 
ing wastes,  *Pretreatment  of  wastewater,  'Recy- 
cling, 'Wastewater  treatment,  'Water  pollution 
prevention,  Electrodialysis,  Electrowinning,  Ion 
exchange,  Sludge  disposal,  Standards. 

The  combination  of  stringent  wastewater  pretreat- 
ment  standards  (prior  to  disposal  to  municipal  sys- 
tems) and  sludge  disposal  constraints  has  led  many 
metal  finishing  and  plating  companies  to  investi- 
gate zero  discharge/zero  sludge  treatment  systems. 


Methods  to  recover  metals  as  pure  metal  or  as  a 
reusable  solution,  thus  eliminating  or  drastically 
reducing  the  amount  of  sludge  disposal  needed, 
and  waste  minimization  techniques  and  wastewater 
treatment  methods  that  can  reduce  metal  concen- 
trations than  those  achievable  by  conventional 
treatment  (i.e.,  precipitation  processes),  are  dis- 
cussed. Metal  finishing  and  plating  wastewaters 
can  be  categorized  as  metal  plating  baths,  metal 
finishing  baths,  and  rinse  water.  Waste  minimiza- 
tion techniques  include  cascade  rinsing,  on-demand 
rinsing,  and  bath  refurbishing.  Most  zero  sludge 
systems  consist  of  the  following  steps:  (1)  waste 
segregation  to  isolate  individual  metals;  (2)  ion 
exchange  to  reduce  wastewater  metal  concentra- 
tions below  discharge  levels  and  to  concentrate  the 
metal  contaminant  for  subsequent  recovery;  (3) 
electrowinning  to  recover  metal  from  plating  baths 
and  IX  regenerant;  and  (4)  electrodialysis  to  recov- 
er chrome  (as  chromic  acid)  from  spent  metal 
treating  baths.  Provided  that  wastewaters  can  be 
segregated  into  separate  metal-bearing  streams,  ion 
exchange,  electrowinning,  and  electrodialytic  unit 
processes,  when  used  together  on  metal  plating 
and  finishing  rinse  waters  and  bath  dumps,  can 
provide  an  effluent  in  compliance  with  regulatory 
pretreatment  standards,  produce  little  or  no  sludge, 
and  enable  recovery  and/or  reuse  of  selected 
metals  and  acids.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90- 11036 


TREATMENT  OF  STORM  RUNOFF  BY  OIL- 
WATER  SEPARATION,  FLOTATION,  FILTRA- 
TION, AND  ADSORPTION:  PART  A. 
WASTEWATER  TREATMENT. 

Lenox  Inst,  for  Research,  Inc.,  MA. 

L.  K.  Wang,  and  W.  J.  Mahoney. 

IN:   Proceedings   of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  655-665,  3  fig,  5  tab. 

Descriptors:  'Chemical  wastewater  treatment, 
•Combined  wastewater,  'Filtration,  'Flotation, 
•Oil  pollution,  'Physicochemical  treatment,  'Sepa- 
ration, 'Storm  runoff,  'Storm  wastewater, 
'Wastewater  treatment,  Adsorption,  Arsenic,  Co- 
agulation, Color,  Oily  water,  Performance  evalua- 
tion, Pretreatment  of  wastewater,  Turbidity. 

The  feasibility  of  removing  soluble  arsenic  (  +  5) 
and  other  conventional  pollutants  from  combined 
storm  runoff  and  process  wastewater  by  oil-water 
separation,  dissolved  air  flotation  (DAF)-filtration, 
and  granular  activated  carbon  (GAC)  adsorption 
was  demonstrated  for  an  oil  blending  company.  An 
extensive  pilot-plant  study  and  3-yr  of  full-scale 
conclusions  support  this  conclusion.  Oil  was  sepa- 
rated by  American  Petroleum  Institute  oil-water 
separators  and  was  reused.  The  oil-water  separator 
effluent  containing  1.01  mg/L  As,  3  NTU  of  tur- 
bidity, 50  units  of  color,  28.5  mg/L  of  oil  and 
grease  (O  +  G),  and  83  mg/L  of  COD  was  fed  to  a 
DAF  clarifier  (Supracell)  for  removal  of  arsenic 
by  90.1%,  turbidity  by  30%,  color  by  43%,  O  +  G 
by  43.2%,  and  COD  by  32.5%.  Either  ferric  chlo- 
ride or  ferric  sulfate  was  an  effective  coagulant  for 
arsenic  removal.  The  same  oil-water  separator  ef- 
fluent also  was  treated  successfully  by  a  DAF- 
filtration  clarifier  (Sandfloat).  Reductions  of  As, 
turbidity,  color,  O  +  G,  and  COD  were  90.6%, 
93.3%,  98%,  74.7%,  and  51.8%,  respectively.  Al- 
though Supracell  and  Sandfloat  both  were  excel- 
lent pretreatment  processes,  GAC  posttreatment 
removed  100%  of  soluble  As.  Treatment  of  normal 
combined  storm  runoff  from  the  oil  blending  com- 
pany requires  only  oil-water  separation  and  DAF 
clarifier.  If  the  As  is  present,  ferric  chloride  or 
ferric  sulfate  can  be  used  as  a  coagulant  (with  an 
alkalinity  supplement)  for  As  removal  in  the  DAF 
normal.  If  the  contaminant  level  is  much  higher 
than  normal,  post-treatment  of  DAF  effluent  by 
GAC  or  filtration-GAC  may  be  necessary.  (See 
also  W90- 10965  and  W90- 11038)  (Rochester-PTT) 
W90- 11037 


TREATMENT  OF  STORM  RUNOFF  BY  OIL- 
WATER  SEPARATION,  FLOTATION,  FILTRA- 
TION, AND  ADSORPTION:  PART  B.  WASTE 
SLUDGE  MANAGEMENT. 


Lenox  Inst,  for  Research,  Inc.,  MA. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-11038 


CYANIDE   CONTROL   IN   PETROLEUM   RE- 
FINERIES. 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 

For  primary  bibliographic   entry  see   Field   5G 

W90- 11039 


PILOT  PLANT  COMPARISON  OF  EXTENDED 
AERATION  AND  PACT  FOR  TOXICITY  RE- 
DUCTION IN  REFENERY  WASTEWATER. 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 

J.  M.  Wong,  and  P.  M.  Maroney. 

IN:   Proceedings   of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  685-693,  8  fig,  6  tab,  9  ref. 

Descriptors:  'Combined  wastewater,  'Industrial 
wastewater,  'Toxic  wastes,  'Toxicity, 
'Wastewater  treatment,  Activated  carbon,  Aer- 
ation, California,  Cost  analysis,  Oil  refineries, 
PACT  process,  Performance  evaluation. 

A  major  West  Coast  refinery  was  ordered  to  up- 
grade its  wastewater  treatment  plant  (WWTP)  to 
meet  new  toxicity-based  discharge  requirements. 
The  existing  WWTP  could  treat  2,500  gpm  of 
combined  process  and  rain  water  flows.  The  previ- 
ous permit  had  allowed  bypassing  when  wet 
weather  flows  exceeded  retention  basin  capacity, 
but  the  new  order  required  the  refinery  to  treat  all 
process  water  and  rain  water  flows  as  well  as 
upgrade  the  treatment  process  to  meet  the  newly- 
adopted  effluent  toxicity  requirements.  Upstream 
and  effluent  characterization,  toxicity  screening, 
and  pilot  plant  testing  of  powdered  activated 
carbon  technology  (PACT)  and  extended  aeration 
(EA)  processes  are  described.  Parallel  pilot  testing 
of  the  PACT  and  EA  processes  showed  that  both 
could  achieve  compliance  with  the  current  base 
permit  requirements,  but  only  PACT  can  meet  the 
targeted  toxicity  reduction  criterion.  Thus,  if  EA 
were  employed  at  the  refinery,  appropriate  tertiary 
treatment  would  be  necessary.  Investigators  con- 
ducted a  supplementary  test  to  determine  whether 
EA  followed  by  granulated  activated  carbon 
(GAC)  adsorption  would  be  a  feasible  alternative 
to  PACT  for  meeting  the  toxicity  criterion.  Polish- 
ing only  50%  of  the  EA-treated  flow  would  yield  a 
treated  effluent  in  which  bioassay  fish  would  sur- 
vive (100%  after  96  hr  exposure).  A  cost  compari- 
son showed,  however,  that  the  EA-GAC  alterna- 
tive would  be  much  more  expensive  than  the 
PACT  system.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90- 11040 


APPLICATION  OF  OXYGEN  UPTAKE  RATE 
IN  MANAGING  AN  ACTIVATED  SLUDGE 
PROCESS  FOR  TREATING  REFINERY 
WASTEWATER. 

Environmental  Engineering  Department,  Refining 
and  Manufacturing  Research  Center,  Chinese  Pe- 
troleum Corporation,  Chia-Yi,  Taiwan,  Republic 
of  China. 

M.  Y.  Tur,  L.  L.  Tseng,  M.  S.  Chou,  H.  Y.  Fang, 
and  J.  Hsia. 

IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  695-701,  10  fig,  1  tab,  11 
ref. 

Descriptors:  'Activated  sludge  process,  'Industrial 
wastewater,  'Oil  refineries,  'Oxygen  uptake, 
•Process  control,  'Wastewater  treatment,  Biologi- 
cal wastewater  treatment,  Chemical  oxygen 
demand,  Microorganisms,  Monitoring,  Organic 
compounds,  Shock  loads. 

In  assessing  activated  sludge,  the  limitation  on 
instantaneous  measurement  of  mixed  liquor  volatile 
suspended  solid  (MLVSS)  makes  it  difficult  to 
estimate  both  specific  oxygen  uptake  rate 
(SPOUR)  and  food-to-microorganism  (F/M)  ratio 
in  time.  Apparently,  this  limitation  would  make 
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both  parameters  not  so  promising  even  in  a  slow- 
growing  activated  sludge  system.  Hence,  oxygen 
uptake  rate  (OUR),  rather  than  SPOUR,  is  consid- 
ered more  practical  and  suitable  as  a  monitoring 
parameter  for  management  or  control,  despite  the 
fact  that  OUR  is  not  an  exact  bioactivity  indicator. 
The  feasibility  of  using  OUR  in  process  control 
were  studied  with  the  following  objectives:  (1)  to 
find  a  method  for  rapidly  obtaining  the  proposed 
measurement  parameter  Fr/Mr  (the  oxygen  uptake 
equivalent  of  F/M)  from  the  monitoring  system; 
(2)  to  find  the  correlations  between  F/M,  influent 
soluble  organics  concentrations  (sTOC,  sCOD) 
and  Fr/Mr  in  pseudo-steady  states;  and  (3)  to  trace 
responses  of  OUR/sTOC  (OUR/sCOD)  to  various 
shocks.  A  bench-scale  activated  sludge  system  was 
employed  treating  refinery  wastewater.  The  moni- 
toring system  employed  proved  to  be  applicable  to 
different  operating  conditions  and  was  able  to 
extend  the  application  range  of  OUR.  Experimen- 
tal results  showed  that  the  monitoring  system 
could  be  used  to:  (1)  predict  F/M  and  sTOC 
(sCOD)  from  Fr/Mr  with  normal  influent  charac- 
teristics; (2)  provide  the  criteria  for  judging  abnor- 
mal influent  characteristics  by  incorporating  Fr/ 
Mr  with  influent  sTOC  (sCOD);  (3)  and  distin- 
guish various  types  of  shocks  (e.g.,  normal  organic 
shock,  organic  +  toxin  shock,  and  inorganic 
shock)  by  tracing  the  variation  of  response  factor 
during  the  shocked  state.  (See  also  W90- 10965) 
(Rochester-PTT) 
W90- 11041 


LIQUID/SOLIDS  BIOTREATMENT  OF  PRES- 
SURE FILTERED  REFINERY  WASTE 
SLUDGE. 

Amoco  Research  Center,  Naperville,  IL. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11042 


COMPARATIVE  STUDY  OF  RBC  AND  ACTI- 
VATED SLUDGE  IN  BIOTREATMENT  OF 
WASTEWATER  FROM  AN  INTEGRATED  OIL 
REFINERY. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sherman 
Center  for  Research  in  Environmental  and  Water 
Resources  Engineering. 
N.  Galil,  and  M.  Rebhum. 

IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  711-717,  7  fig,  4  tab,  12  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Industrial  wastewater,  'Rotating  biological  con- 
tactors, 'Wastewater  treatment,  Activated  sludge 
process,  Comparison  studies,  Hydrocarbons,  Oil 
refineries,  Phenols. 

Several  problems  have  been  identified  when  using 
the  activated  sludge  process  in  treatment  of  refin- 
ery wastewater.  A  study  compared  the  rotating 
biological  contactor  (RBC)  process  with  the  acti- 
vated sludge  process  with  the  following  consider- 
ations: effluent  quality  in  terms  of  suspended  solids 
and  organic  matter  (especially  hydrocarbons  and 
phenols);  bioprocess  response  to  disturbances 
caused  by  specific  pollutants,  mainly  phenolic 
compounds;  time  required  for  recovery  of  the  bio- 
process after  disruptions  caused  by  toxic  effects; 
and  biosludge  production  and  characteristics.  The 
feed  to  all  the  experiments  was  refinery 
wastewater  after  treatment  by  oil-water  separation 
and  dissolved  air  flotation.  Two  parallel  pilot  plant 
units  were  used.  RBC  produced  an  effluent  of 
better  quality,  containing  lower  concentrations  of 
suspended  solids.  RBC  was  more  resistant  to  dis- 
turbances caused  by  increased  concentrations  of 
phenolic  compounds.  The  time  required  for  recov- 
ery of  biomass  after  disruption  was  shorter  in  RBC 
than  in  activated  sludge.  The  biosludge  production 
of  RBC  (volume  of  sludge)  was  four  times  lower 
than  with  activated  sludge.  In  RBC  up  to  50%  of 
hydrocarbons  were  removed  by  entrapment  to  the 
biomass,  whereas  only  10%  were  entrapped  to 
activated  sludge.  Trie  results  show  clear  advan- 
tages of  RBC  and  justify  consideration  of  this 
process  as  an  alternative  to  activated  sludge  in  the 
treatment  of  industrial  wastewater  from  integrated 
oil  refineries.  (See  also  W90- 10965)  (Rochester- 
PTT) 
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In  northwest  Anatolia,  Turkey,  a  wet-process 
hardboard  and  Formica  factory  produces  14,000 
metric  tons  of  hardboard,  1.8-2  million  sq  m  of 
laminated  board  and  2,000  tons  of  decorative  paper 
per  year  using  approximately  24,000  tons  of  wood, 
16  kg  chemical  per  ton  of  produced  hardboard, 
and  1  kg  paper,  0.5  kg  phenolic  resin,  and  0.4  kg  of 
other  chemicals  per  sq  m  of  Formica.  The  waste 
generation  mechanisms  at  this  plant,  wastewater 
characteristics,  treatment  alternatives,  and  joint 
treatment  of  the  wastewaters  are  described.  The 
wastewaters  from  hardboard  production  tend  to 
have  BOD5  and  COD  (2,500-3,400  mg/L  and 
5,500-6,600  mg/L,  respectively)  as  well  as  high 
suspended  and  dissolved  solids.  The  Formica 
wastewaters  have  relatively  high  dissolved  solids 
and  are  more  toxic  than  the  hardboard 
wastewaters  (>100%).  Several  alternative  treat- 
ment options  were  considered  that  would  reduce 
BOD5  by  98%,  the  regulatory  requirement.  The 
final  design  was  a  treatment  system  consisting  of 
an  equalization  basin,  neutralization  chamber  floc- 
culation  tank,  primary  settler  and  two-stage  acti- 
vated sludge  process.  Total  investment  in  the  plant 
was  about  $750,000,  including  land,  construction, 
mechanical  parts,  belt  filter  and  sludge  thickening 
and  drying  expenses.  Operation  and  maintenance, 
including  power,  chemicals,  and  personnel  expend- 
itures totaled  $185,000  at  1989  prices.  The  treat- 
ment plant  has  been  monitored  continuously  since 
start-up.  Plant  performance  increased  as  ambient 
temperature  increased  (e.g.,  BOD5  reduction  of 
55%  in  February,  79%  in  April,  COD  reduction  of 
52%  in  February,  65%  in  April).  A  treatment 
efficiency  of  90%  is  expected  in  summer.  (See  also 
W90- 10965)  (Rochester-PTT) 
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Bleached  Chemi-Thermo  Mechanical  Pulping 
(BCTMP)  is  a  new,  efficient  process  for  pulp  pro- 
duction. When  compared  with  conventional  kraft 
mills,  BCTMP  mills  require  lower  initial  capital 
investment,  give  higher  pulp  yield,  require  fewer 
personnel  to  operate,  and  have  a  lower  cost  per  ton 
of  pulp.  Older  refiner  mechanical  pulp  and  thermo 
mechanical  pulp  (TMP)  mills  have  either  convert- 
ed to  the  BCTMP  process,  integrated  into  paper 
mills,  or  have  been  shut  down.  The  effluent  pro- 
duced by  BCTMP  mills  is  mainly  from  chip  wash- 
ings, press  filtrate,  and  white  water  purge.  The 
concentration  of  BOD  produced  from  a  CTMP 
mill  is  almost  200%  higher  and  resin  acids  250% 
higher  than  in  a  TMP  mill.  Aerobic  stabilization 
basin  (ASB),  air  activated  sludge  with  a  secondary 
clarifier,  and  pure  oxygen  systems  were  evaluated 


for  the  waste  treatment  process  at  two  nev, 
BCTMP  mills  in  Canada.  Four  aeration  systems 
were  considered:  jet  aerators,  surface  aerators 
static  aerators,  and  fine  bubble  dome  diffusers 
Design  studies  were  conducted  to  develop  desigr 
parameters  for  treatment  at  the  two  new  BCTMF 
mills.  Toxicity  of  resin  acids,  berm  mixing,  temper ■ 
ature  effects,  wastewater  characteristics,  and  treat- 
ment results  were  among  the  aspects  considered 
Although  the  ASB  process  is  suitable  for  treating 
CTMP  wastewater,  control  of  the  level  of  BOD 
removal  efficiency  in  the  lagoon  can  be  difficull 
during  the  winter  months.  The  BOD  removal  effi- 
ciency is  sensitive  to  reaction  temperature,  hydrau- 
lic detention  time,  and  the  ratio  of  nutrients  presenl 
in  the  lagoon.  For  good  treatment,  a  hydraulic 
detention  time  of  8-10  days  is  required;  the  desired 
temperature  in  the  ASB  basin  is  20-35  C.  During 
the  summer  months,  cooling  of  wastewater  priot 
to  ASB  treatment  is  necessary;  cooling  is  not  nec- 
essary in  winter.  For  high  BOD  and  toxicity  re- 
moval efficiencies,  a  single  cell  or  two  cells  in 
series  activated  sludge  system  will  give  better  con- 
trol than  the  ASB  system.  Jet  aeration  systems  are 
efficient  and  well  suited  for  treating  CTMP  and 
BCTMP  wastewaters.  (See  also  W90- 10965) 
(Rochester-PTT) 
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A  finish  paper  mill  discharges  a  wastewater  high  in 
suspended  solids,  organic  matter,  and  ammonium- 
nitrogen.  Newly  imposed  effluent  limitations  will 
require  secondary  treatment  for  BOD  removal  and 
nitrification.  A  pilot  study  was  undertaken  to  es- 
tablish the  basis  of  design  for  treating  the  waste  to 
levels  consistent  with  these  new  effluent  limita- 
tions. The  anoxic  selector  activated  sludge  process 
was  successful  for  BOD  removal  and  nitrification. 
The  process  consistently  produce  a  well-settling 
biomass  with  sludge  volume  indexes  (SVIs)  well 
under  100  mL/g.  Activated  sludge  reactors  with- 
out selectors  which  were  operated  identically  to 
those  with  selectors  all  experienced  severe  sludge 
bulking  with  SVIs  significantly  exceeding  200  mL/ 
g.  This  phenomenon  impaired  BOD  removal  and 
nitrification  efficiency.  The  selectors  operated  suc- 
cessfully over  a  four-fold  range  of  organic  loading 
rates  (food-to-microorganism  ratios)  and  hydraulic 
retention  time.  The  superior  performance  of  the 
anoxic  selector  activated  sludge  process  relative  to 
the  conventional  activated  sludge  process  seems  to 
be  due  to  the  selection  for  floc-forming  organisms 
in  the  high-substrate  environment  of  the  selectors. 
(See  also  W90- 10965)  (Rochester-PTT) 
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ical  oxygen  demand,  Chlorolignins,  Color,  Fungi, 
Molecular  structure,  Organic  compounds,  Per- 
formance evaluation. 

The  pulp  and  paper  industry  uses  a  large  quantity 
of  chlorine  to  bleach  pulp  and  achieve  the  required 
brightness  and  cleanliness  of  pulp.  A  major  con- 
tributor to  the  COD,  color,  and  organically  bound 
chlorine  (OCI)  in  pulp  mill  wastes  is  high-molecu- 
lar-weight (HMW)  chlorolignins.  A  study  investi- 
gated the  biological  treatability  of  bleach  plant 
effluent  based  on  COD,  color,  and  OCI  removal 
efficiency.  The  ability  of  a  wood-degrading  fungus 
(Phanerochaete  chrysosporium)  to  remove  these 
pollutants  also  was  studied.  Most  of  the  chlorolig- 
nins in  hardwood  bleach  plant  effluents  had  a 
molecular  weight  lower  than  1500.  Most  of  the 
chlorolignins  in  softwood  bleach  plant  are  in  the 
HMW  fraction.  An  aerated  lagoon  can  dechlorin- 
ate  and  degrade  very  effectively  the  chlorolignins 
in  the  hardwood  bleach  effluent  (whether  02  preb- 
leached  or  not).  The  effectiveness  fails  when  treat- 
ing the  softwood  bleach  effluent  due  to  HMW 
chlorolignins.  Bacteria  preferentially  degrade  the 
low-molecular-weight  (LMW)  chlorolignins. 
Color  is  unchanged  during  lagoon  treatment.  The 
fungus  can  decolorize  very  effectively  any  of  the 
bleach  effluents  studied  here.  It  degrades  both 
HMW  and  LMW  chlorolignins.  There  is  an  accu- 
mulation of  LMW  chlorolignin  degradation  prod- 
ucts after  treatment.  In  general,  the  fungus  dech- 
lorinates  the  bleach  effluent  very  efficiently  and 
about  30-40%  of  COD  is  removed  during  one  day 
of  fungal  treatment.  (See  also  W90- 10965)  (Roch- 
ester-PTT) 
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Chemi-Thermo  Mechanical  Pulping  (CTMP)  ef- 
fluents can  be  treated  by  aerobic  and/or  anaerobic 
waste  treatment  systems,  but  consistent  reduction 
of  toxicity  has  been  difficult  to  achieve.  Raw 
CTMP  effluents  are  high  in  BOD5,  sulfite,  and 
resin  acids.  The  toxicity  of  CTMP  effluents  is 
related  to  the  quantity  and  type  of  resin  acids,  fatty 
acids,  alcohols,  and  aldehyde  extractives  found  in 
the  chip  furnish.  The  toxicity  of  an  industrial 
CTMP  effluent  biotreated  in  a  pilot-scale  Carrou- 
sel oxidation  ditch  system  was  assessed.  The  efflu- 
ent was  post-treated  in  several  ways  to  increase 
fish  survival.  Several  acute  bioassays  were  con- 
ducted using  juvenile  rainbow  trout  (0.4-1.5  g). 
The  pilot-scale  Carrousel  waste  treatment  system 
was  highly  effective  in  reducing  BOD5,  TSS,  sul- 
fite, resin,  and  fatty  acids  and  toxicity  of  an  indus- 
trial CTMP  effluent.  System  design  with  food-to- 
microorganism  (F/M)  ration  of  0.16,  mixed  liquor 
suspended  solids  of  3,000  mg/L,  and  a  mean  sludge 
age  of  15  days  provides  satisfactory  biological 
reduction  of  resin  acids  and  BOD5.  Color  and  pH 
actually  increased  with  the  treatment  process.  The 
raw  CTMP  effluent  was  highly  toxic,  with  an 
LC50  of  0.55%.  Toxicity  of  the  biotreated  effluent 
was  highly  variable  but  improved  with  pH  adjust- 
ment and  lime  treatment.  Filtration  did  not  im- 
prove fish  survival.  Remaining  toxicity  appeared 
to  be  related  to  concentrations  of  undissociated 
ammonia  and  possible  nitrites.  Ammonia  toxicity 
can  be  regulated  by  controlled  application  of  nutri- 
ent ammonia  feed.  Subsequent  tests  suggest  that 
nitrite  can  be  removed  by  positioning  an  anoxic 
tank  between  the  Carrousel  reactors  and  the  sec- 
ondary clarifier.  (See  also  W90- 10965)  (Rochester- 
PTT) 
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In  an  attempt  to  upgrade  the  performance  of  the 
Portage  La  Prairie,  Manitoba,  municipal 
wastewater  treatment  plant,  it  was  proposed  to 
apply  anaerobic  pretreatment  to  wastewater  from 
the  Industrial  Park  (IP),  which  contributed  ap- 
proximately 80%  of  the  overall  BOD  load  and 
only  20%  to  the  combined  flow.  The  two  main  IP 
residents  are  a  potatoe  processor  and  a  pea  proc- 
essing plant.  Pilot-scale  treatability  studies  demon- 
strated the  effectiveness  of  anaerobic  treatment  in 
an  upflow  hybrid  reactor  for  treating  the  IP 
wastewater.  Cost-effectiveness  analyses  that  result- 
ed in  selection  of  anaerobic-aerobic  treatment  se- 
quence are  presented  along  with  results  of  evalua- 
tion of  the  compatibility  of  the  anaerobically  pre- 
treated  IP  wastes  with  the  aerobic  activated  sludge 
treatment  of  the  municipal  plant.  Anaerobic  IP 
pretreated  effluent  was  amenable  to  aerobic  post- 
treatment,  yielding  a  highly  mineralized  biomass 
and  residual  BOD5  below  10  mg/L  at  food-to- 
microorganism  ratio  (F/M)  of  0.35  and  hydraulic 
retention  time  (HRT)  of  0.2  days.  The  combined 
IP  and  municipal  sewage  was  easily  treatable,  al- 
though settleability  deteriorated  whenever  the  load 
was  increased  much  above  F/M  =  0.5.  The  BOD5 
removal  was  virtually  complete  (effluent  BOD 
below  6  mg/L)  provided  the  solids  separation  was 
accomplished.  The  4:1  mixture  of  sewage  and  IP 
effluent  was  easily  treatable  following  an  initial 
adjustment  period.  Anaerobic  pretreatment  of  IP 
wastes  was  the  cost-effective  way  to  minimize 
excess  sludge  and  operating  costs.  The  activated 
sludge  system  selected  for  the  municipal 
wastewater  treatment  plant  was  the  long  HRT/ 
solids  retention  time  nitrifying  process,  proven  in 
converted  earthen  basins.  Anaerobic  pretreatment 
significantly  improved  nitrification  and  settling 
properties  of  the  activated  sludge  treating  com- 
bined wastewater.  (See  also  W90-10965)  (Roches- 
ter-PTT) 
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An  edible  oil  refining  plant  was  established  in  the 
1950s  in  a  non-residential  area,  but  now  has 
become  surrounded  by  a  metropolitan  area.  The 
industrial  facility  was  evaluated  in  terms  of  the 
characteristics  and  treatability  of  its  process 
wastewaters,  including  physicochemical  treatabil- 
ity studies,  full-scale  dissolved  air  flotation  (DAF) 
performance,  treatability  studies  with  a  pilot-scale 
activated  sludge  system,  theoretical  basis,  determi- 


nation of  kinetic  coefficients  from  treatability  data, 
and  design  considerations  and  cost  analysis.  A 
treatment  system  including  DAF  and  the  extended 
aeration  activated  sludge  process  with  a  24-hr  hy- 
draulic retention  time  provides  significant  reduc- 
tion of  BOD5  (to  less  than  250  mg/L),  which  is  a 
prerequisite  for  discharging  into  most  municipal 
sewer  networks.  Results  from  full-scale  DAF  and 
pilot  activated  sludge  systems  revealed  that  a  COD 
removal  efficiency  of  more  than  85%  could  be 
achieved,  although  the  season  was  winter  and  the 
average  temperature  in  the  aeration  basin  was 
about  10  C.  The  variation  in  mean  cell  residence 
time  from  10-30  days  significantly  influences 
system  performance  in  the  range  of  88-93%.  If  the 
nitrogen  is  supplied  in  required  amounts,  the 
system  performance  will  further  be  increased. 
Fatty  material  skimmed  from  the  DAF  unit  is  a 
valuable  by-product  for  the  industry  and  can  re- 
place a  significant  amount  of  the  treatment  cost. 
(See  also  W90-10965)  (Rochester-PTT) 
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Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  777-786,  7  fig,  7  tab,  17  ref. 

Descriptors:  'Anaerobic  digestion,  'Biological 
wastewater  treatment,  'Food-processing  wastes, 
'Wastewater  treatment,  Anaerobic  upflow  packed 
bed  reactors,  Biological  oxygen  demand,  Chemical 
oxygen  demand,  Performance  evaluation,  Reten- 
tion time,  Soft  drink  syrups. 

Investigations  into  the  performance  of  high-rate 
anaerobic  stabilization,  as  applied  to  industrial 
wastewater,  have  led  to  the  development  of  a 
number  of  process  regimes  and  have  increased  the 
general  understanding  of  the  treatment  mecha- 
nisms involved.  The  performance  of  an  anaerobic 
up-flow  packed  bed  reactor  treating  wastewater 
from  soft  drink  manufacturing  was  determined. 
Wastewater  from  the  soft  drink  industry  originates 
from  syrup  manufacturing  and  packaging,  bottling 
production  runs,  process  water  purification,  and 
washdowns  of  equipment  and  conduits,  filtered 
COD  as  high  has  8800  mg/L  and  BOD5  as  high  as 
high  as  6,200  mg/L  has  been  measured,  with  typi- 
cal values  in  the  thousands  of  mg/L.  The  anaero- 
bic up-flow  packed  bed  reactor  proved  effective 
for  pretreatment  of  soft  drink  wastewater  at  antici- 
pated waste  strengths.  At  a  waste  strength  of  5000 
mg/L  sCOD,  above  90%  sCOD  removal  was  ob- 
served at  an  organic  loading  rate  of  1 1 10  lb  sCOD/ 
1000  cu  ft/day  and  a  hydraulic  residence  time 
(HRT)  of  6.1  hr,  whereas  56.9%  removal  was 
achieved  with  loading  of  3662  lb  sCOD/1000  cu 
ft/day  and  a  corresponding  HRT  of  2.1  hr.  At  a 
waste  strength  of  2,500  mg/L  sCOD,  above  90% 
sCOD  removal  was  observed  at  an  organic  loading 
rate  of  546.1  lb/1000  cu  ft/day,  with  a  correspond- 
ing HRT  of  6. 1  hr.  At  this  same  waste  strength,  an 
organic  loading  of  1846  lb  sCOD/1000  cu  ft/day 
applied  at  a  HRT  of  2.1  hr  yielded  over  85% 
sCOD  removal.  Effluent  sCOD  and  sBOD5  can  be 
expected  in  the  area  of  100-200  mg/L  and  50-100 
mg/L,  respectively,  for  moderate  HRTs  (6  hr  and 
above)  and  extended  operation.  Settled  supernatant 
COD  and  BOD5  ranged  from  300-700  mg/L  and 
100-300  mg/L,  respectively,  at  moderate  detention 
times  and  depend  on  the  state  of  solids  in  the 
reactor.  The  ratio  of  suspended  vs  attached  bio- 
mass increases  with  increased  organic  loading.  The 
type  of  solids  favored  in  this  reactor  (i.e.,  attached, 
flocculent,  or  granular)  will  affect  performance, 
effluent  solids  content,  and  hydraulic  loading  limi- 
tations. (See  also  W90- 10965)  (Rochester-PTT) 
W90- 11051 


REMOVAL  OF  COLOR  FROM  DISTILLERY 
WASTEWATER. 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  Engi- 
neering. 
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A.  V.  S.  Prabhakara  Rao,  J.  Karthikeyan,  and  L. 

Iyengar. 

IN:    Proceedings   of  the   44th   Purdue   Industrial 
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West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  787-794,  10  fig,  5  tab,  23 
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Descriptors:  'Anaerobic  digestion,  'Coagulation, 
•Color  removal,  'Industrial  wastewater, 
'Wastewater  treatment,  Aluminum  sulfide,  Biolog- 
ical oxygen  demand,  Biological  wastewater  treat- 
ment, Cetylpyridinium  chloride,  Chemical  oxygen 
demand,  Ferric  chloride,  Sugarcane. 

Distillery  wastewaters  originating  from  cane  mo- 
lasses-based alcohol  industry  are  distinct  in  having 
very  high  BOD  and  dissolved  solids,  low  pH,  and 
dark  brown  color.  Although  anaerobic  biological 
treatment  has  been  used  extensively  for  the  reduc- 
tion of  BOD  and  COD,  color  removal  by  this 
process  is  are  not  significant.  Laboratory-scale 
studies  were  conducted  on  methods  of  removing 
color  from  distillery  wastewater,  including:  use  of 
coagulants  for  color  removal,  effect  of  pH  and 
coagulant  dose  on  color  removal,  coagulant  and 
cetylpyridinium  chloride  (CPC)  combination,  use 
of  oxidants  for  color  removal,  and  color  removal 
from  raw  molasses  and  distillery  wastewaters.  Alu- 
minum sulfate  and  ferric  chloride  were  very  effec- 
tive in  color  removals  from  anaerobically  treated 
dilute  molasses  and  distillery  wastes.  The  optimum 
pH  for  aluminum  sulfate  and  ferric  chloride  coagu- 
lation was  4  and  5  respectively.  Good  correlation 
between  COD  and  color  removals  indicates  that 
the  bulk  of  nonbiodegradable  COD  present  in 
treated  effluents  is  associated  with  color  causing 
pigments.  There  seems  to  be  a  direct  stoichiometry 
between  the  coagulant  dose  and  color  causing  pig- 
ments. CPC  reduced  the  coagulant  dose  for 
achieving  similar  color  removals.  Bleaching 
powder  and  potassium  permanganate  were  effec- 
tive in  decolorization  of  treated  effluents.  Low 
COD  removals  during  oxidation  suggests  some 
changes  in  the  chemical  structure  of  colored  com- 
pounds rather  than  the  complete  destruction  of 
organic  molecules.  Sequential  treatment  of  anaero- 
bically treated  effluents  with  ferric  chloride  and 
potassium  permanganate  resulted  in  the  decrease  of 
almost  20,000  Pt-cobalt  units  to  107  units,  more 
than  99%  removal.  Although  coagulants  were  not 
that  effective  with  diluted  raw  molasses  and  distill- 
ery wastewaters  compared  to  anaerobically  treated 
effluents,  oxidizing  agents  gave  similar  results,  indi- 
cating the  specific  destruction  of  chromophoric 
groups.  (See  also  W90- 10965)  (Rochester-PTT) 
W90-11052 


BATCH  REACTOR  TREATMENT  OF  DAIRY 
WASTEWATERS:  A  CASE  HISTORY. 

Transfield,  Inc.,  Irvine,  CA. 

M.  C.  Goronszy. 

IN:   Proceedings   of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  795-805,  11  fig,  2  tab,  16 
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Descriptors:  'Activated  sludge  process,  'Batch  re- 
actors, 'Biological  wastewater  treatment,  'Dairy 
industry,  'Food-processing  wastes,  'Wastewater 
treatment,  Biological  oxygen  demand,  California, 
Chemical  oxygen  demand,  Chlorination,  Color, 
Cyclic  Activated  Sludge  System,  Microorganisms, 
Nutrients,  Performance  evaluation,  Scum,  Sus- 
pended solids. 

A  two-basin  Cyclic  Activated  Sludge  System 
(CASS)  was  employed  for  the  treatment  of 
wastewaters  generated  by  a  fluid  milk  manufactur- 
ing operation  in  California.  The  plant  receives  26 
million  pounds  of  raw  milk  per  month.  It  generates 
140,000  gallons  of  wastewater  per  day,  character- 
ized by  wide  variations  in  both  hydraulic  and 
organic  loading  parameters;  excursions  of  800-8000 
mg/L  COD,  110-5400  mg/L  BOD,  and  80-2600 
mg/L  total  suspended  solids  (TSS)  have  been  re- 
corded for  this  facility.  Among  the  problems  en- 
countered during  development  of  the  CASS 
system  were  increase  in  loading  from  140,000 
(design)  to  200,000  gallons  of  wastewater  per  day, 
foaming  and  associated   phenomena,  and  quater- 


nary ammonium  surfactants,  which  can  be  difficult 
to  degrade.  Microscopic  examination  of  the  surface 
scum  showed  it  to  consist  of  a  viscous  mass  of 
minute  bubbles  containing  Nostocoida  limicoida 
and  Nocardia  species.  The  liquid  structure  resem- 
bled a  gelatinous  mass,  light  caramel-brown  in 
color  and  containing  some  Type  02 IN  filaments. 
Foaming  and  bulking  conditions  coincided,  and 
occurred  as  a  result  of  four  operating  conditions: 

(1)  increase  in  organic  loading;  (2)  operation  under 
intermittent  nutrient  limitations;  (3)  operation  at 
gradually  increasing  mixed  liquor  suspended  solids 
concentrations;  and  (4)  introduction  of 
wastewaters  having  a  high  content  of  detergents 
and  other  cleaning  agents.  Microscopic  examina- 
tion of  the  biomass  did  not  reveal  the  existence  of  a 
'back  bone'  filamentous  floe  structure  when  a 
sludge  with  good  settling  properties  was  restored. 
Chlorine  dosing  of  the  foam  solids  fraction  during 
non-aeration  periods  at  a  dose  equivalent  to  40 
mg/L  (at  top  water  volume)  effectively  contained 
the  growth  of  the  scum  for  some  20-30  days  while 
this  mode  of  operation  was  practiced.  Physical 
removal  of  floating  surface  solids  was  helpful  to 
the  operation  of  the  plant,  but  did  not  effectively 
reduce  scum  growth.  Foaming  was  eliminated 
after:  (1)  the  plant  was  operated  under  non-limiting 
nutrient  conditions  over  a  period  of  60-90  days  and 

(2)  the  biomass  had  acclimated  to  the  change  in 
wastewater  composition  and  the  loading  on  the 
plant  was  operated  on  a  reduced  sludge  age  of 
around  5  days.  Long-term  operation  of  this  fed- 
batch  facility  has  shown  a  high  level  of  perform- 
ance. The  inclusion  of  a  captive  selector  in  the 
operation  of  a  fed-batch  reactor  effectively  pro- 
motes a  well-settling  biomass  under  nutrient-bal- 
anced conditions.  (See  also  W90- 10965)  (Roches- 
ter-PTT) 

W90-11053 


PERFORMANCE  ANALYSIS  OF  A  CONTINU- 
OUSLY FED,  INTERMITTENTLY  DECANTED 
ACTIVATED  SLUDGE  PLANT  RECEIVING  A 
HIGH  AMMONIA  PACKING  HOUSE  WASTE. 

Atlanta  City  Technical  Services  Branch,  GA. 
J.  D.  Reinhard,  J.  A.  Gordon,  and  K.  S.  Young. 
IN:   Proceedings   of  the  44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  807-814,  8  fig,  2  tab,  11  ref. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Food-processing 
wastes,  'Meat  processing  industry,  'Wastewater 
treatment,  Ammonia,  Biochemical  oxygen 
demand,  Economic  aspects,  Energy,  Nitrification, 
Nitrogen,  Performance  evaluation,  Seasonal  varia- 
tion, Temperature,  Tennessee. 

A  continuously-fed,  intermittently  decanted 
(CFID)  cyclical  activated  sludge  plant  treating 
summer  flows  of  4  MGD  and  winter  flows  of  6 
MGD  began  operation  in  Union  City,  Tennessee, 
in  October  1986.  The  Union  City  facility  uses  a 
proprietary  version  of  the  CFID  cyclical  activated 
sludge  process  developed  by  Ausgen-Biojet  Waste 
Water  Systems.  The  facility  treats  a  combined 
municipal/industrial  flow.  The  removal  efficiencies 
of  the  Union  City  ICEAS  process  under  both 
hydraulic  and  waste  load  stresses  are  reported  for 
carbonaceous  biochemical  oxygen  demand 
(CBOD5),  ammonia  nitrogen  (NH3-N),  total  Kjel- 
dahl  nitrogen  (TKN),  oxidized  nitrogen  (NOx-N), 
total  nitrogen,  phosphorus,  and  total  suspended 
solids  (TSS).  Good  CBOD5  removals  were  con- 
sistently demonstrated,  despite  CBOD5  loading  of 
up  to  150%  of  the  design  CBOD5  loading.  NH3-N 
removal  over  the  entire  study  period  was  not  con- 
sistent. TKN  loading  and  removal  followed  trends 
observed  for  NH3-N.  A  3-hr  summer  cycle  provid- 
ed better  sludge  settleability  than  a  4-hr  cycle.  For 
an  operating  protocol  of  equal  air  on-air  off  peri- 
ods, a  CFID  process  provides  more  consistent  P 
removal  using  a  4-hr  total  cycle  length  than  a  3-hr 
total  cycle  length.  Cyclical  activated  sludge  proc- 
esses treating  wastewater  with  high  ammonia  con- 
centrations and  designed  to  take  advantage  of 
oxygen  credits  from  denitrification  should  have  an 
external  oxygen  source  sized  to  provide  sufficient 
oxygen  to  meet  all  necessary  carbonaceous  and 
nitrogenous  oxygen  demands,  ignoring  the  denitri- 
fication oxygen  credit.  Centrifugal  blowers  may  be 


throttled  on  the  inlet  side  to  provide  energy  sav- 
ings when  the  system  is  not  stressed,  but  capacity 
should  be  available  to  overcome  low  dissolved 
oxygen  stress  caused  by  high  oxygen  uptake  rate 
and  the  subsequent  suppression  of  denitrification. 
Between  20  C  and  30  C,  CBOD5  removal  is  unaf- 
fected by  temperature  in  a  CFID  system,  whereas 
nitrification  is  depressed  approximately  30%  at  the 
lower  temperature.  (See  also  W90-10965)  (Roches- 
ter-PTT) 
W90- 11054 


TREATMENT  OF  PORK  PROCESSING 
WASTEWATER  IN  A  COVERED  ANAEROBIC 
LAGOON  WITH  GAS  RECOVERY. 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  and  Con- 
struction Engineering. 
R.  R.  Dague,  R.  F.  Urell,  and  E.  R.  Krieger. 
IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  815-823,  4  fig,  2  tab,  ref. 

Descriptors:  'Anaerobic  lagoons,  'Food-process- 
ing wastes,  'Meat  processing  industry,  'Methano- 
genesis,  'Pork,  'Pretreatment  of  wastewater, 
'Wastewater  treatment,  Biogas,  Biological  oxygen 
demand,  Biological  wastewater  treatment,  Cost 
analysis,  Iowa,  Performance  evaluation. 

The  anaerobic  lagoon  process  is  well  known  for  its 
ability  to  provide  a  high  degree  of  stabilization  for 
high  strength  wastes  through  methane  fermenta- 
tion. The  covered  anaerobic  lagoon  treatment  fa- 
cility at  an  FDL  Foods  pork  slaughter  and  meat 
processing  facility  in  Dubuque,  Iowa,  is  described 
and  performance  data  for  1987  and  1988  are  pre- 
sented and  interpreted.  At  this  plant,  an  average  of 
nearly  2  million  gallons  of  wastewater  containing 
26,000  lb  of  5-day  BOD  and  14,000  lb  of  suspended 
solids  (SS)  are  generated  daily.  A  laboratory  study 
was  conducted  and  led  to  the  choice  of  an  anaero- 
bic lagoon  pretreatment  system.  The  full-scale 
design  was  based  on  a  weekly  average  flow  of 
2.832  mgd  and  BOD5  of  68,275  lb/day.  Less  than 
expected  removals  of  hydrogen  sulfide  resulted  in 
one  of  the  two  clarifiers  being  converted  to  an 
aerated  gas  stripper.  The  anaerobic  lagoon  facility 
was  completed  in  the  fall  of  1985.  The  new  anaero- 
bic pretreatment  facility  has  been  very  successful, 
both  financially  and  environmentally.  The  total 
initial  investment  was  $1.5  million,  which  was  re- 
turned in  less  than  2  yr  through  savings  in  oper- 
ation costs  for  wastewater  treatment  and  the 
energy  values  recovered  from  burning  biogas  in 
the  new  boiler.  Approximately  12%  of  purchased 
fuels  comes  from  biogas  generated  by  the  anaero- 
bic lagoon.  No  operational  problems  have  been 
experienced.  The  required  chlorine  feed  to  sup- 
press sulfate  reduction  in  the  anaerobic  effluent  has 
been  almost  exactly  as  predicted  by  the  laboratory 
study  (10-15  mg/L  chlorine  as  C12).  There  are  no 
odors  around  the  facility  and  no  unusual  odors  or 
hazardous  gases  have  been  reported  in  the  city 
sewer  system  as  a  result  of  the  FDL  Foods  anaero- 
bic wastewater  treatment  facility.  The  anaerobic 
facility  is  somewhat  underloaded,  from  a  BOD  and 
detention  time  standpoint,  compared  with  what 
might  be  acceptable  practice.  However,  BOD  re- 
movals were  91%  during  1988.  (See  also  W90- 
10965)  (Rochester-PTT) 
W90- 11055 


OPERATING  EXPERIENCE:  ANAEROBIC 
TREATMENT  AT  PACKERLAND  PACKING. 

Foth  and  Van  Dyke  and  Associates,  Inc.,  Green 

Bay,  WI. 
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)ily  water,   Performance  evaluation,   Suspended 
olids,  Wisconsin. 

Anaerobic  pretreatment  of  industrial  wastewaters 
las  become  increasingly  popular.  The  favorable 
conomics  with  anaerobic  treatment  vs  aerobic 
reatment  result  from  the  biogas  generation  from 
he  anaerobic  system  and  the  elimination  of  the 
leed  for  oxygenation.  The  anaerobic  contact  treat- 
nent  process  was  pilot  tested  and  implemented  at 
>ackerland  Packing  Company  in  Green  Bay,  Wis- 
onsin.  Operations  at  this  plant  include  beef  proc- 
ssing  at  a  rate  of  265  head/hr,  hide  cleaning  and 
uring,  sausage  casing  production,  tripe  produc- 
ion,  rendering  for  high  quality  tallow,  and  scrap 
neat  and  by-product  processing  for  pet  food.  The 
esulting  wastewater  has  BOD5  in  the  range  1600- 
1000  mg/L,  soluble  BODS  500-1100  mg/L,  COD 
1200-8500,  soluble  COD  1100-1600  mg/L,  total 
uspended  solids  (TSS)  1300-3400  mg/L,  volatile 
uspended  solids  1100-2800,  fats,  oil,  and  grease 
00-200  mg/L,  total  Kjeldahl  N  of  114-148  mg/L, 
ffl4-N  of  65-87,  and  total  P  of  20-30  mg/L.  Initial 
lerformance  was  not  adequate  and  various  adjust- 
nents  had  to  be  made.  Performance  of  the  system 
>ecame  increasingly  more  stable  and  consistent 
>eginning  in  approximately  operating  week  40. 
rhe  performance  test  period  for  determination  of 
>rocess  guarantees  was  during  operating  weeks  60 
ind  65.  The  anaerobic  system  passed  the  process 
est  with  an  average  tCOD  removal  of  92.6%  and 
rSS  removal  of  over  90%.  Performance  guaran- 
ees  were  84%  and  75%,  respectively.  No  macron- 
Ltrients  were  required  and  the  production  of 
riogas  averaged  75%  methane  and  was  produced 
it  the  predicted  rates.  The  anaerobic  treatment 
ystem  at  Packerland  Packing  has  proven  to  be  an 
extremely  effective  pretreatment  process  prior  to 
lischarge  to  the  Green  Bay  Metropolitan  Sewage 
System.  It  has  satisfied  the  process  performance 
guarantees  and  reduced  costs  over  the  previous 
iretreatment  method.  (See  also  W90- 10965)  (Roch- 
ster-PTT) 
V90- 11056 


?ULL-SCALE  DEMONSTRATION  OF  A  SE- 
QUENCING BATCH  REACTOR  FOR  A  HAZ- 
UIDOUS  WASTE  DISPOSAL  SITE. 

:ECOS  International,  Inc.,  Niagara  Falls,  NY. 
2.  N.  Staszak. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-165542. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
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Descriptors:  'Economic  aspects,  'Hazardous 
wastes,  'Organic  compounds,  'Sequencing  batch 
•eactors,  'Wastewater  treatment,  'Wastewater 
reatment  facilities,  Batch  treatment,  Costs,  Pollu- 
:ion  load. 

rhis  demonstration  was  performed  in  order  to 
lemonstrate  the  technical  feasibility  and  the  eco- 
lomic  attractiveness  of  employing  a  Sequencing 
Batch  Reactor  (SBR)  in  the  treatment  of  dilute 
iqueous  organic  waste  streams.  The  SBR  itself  is 
is  much  a  treatment  strategy  as  it  is  an  equipment 
retaliation.  The  system  performs  the  functions  of 
equalization,  aeration  and  sedimentation  in  a  time 
sequence,  as  opposed  to  the  aeration  basin-clarifier 
;onfiguration  of  conventional  wastewater  treat- 
ment installations.  By  changing  the  time  allotted 
for  performance  of  a  particular  function,  the 
volume  provided  for  this  function  has  effectively 
l>een  changed.  The  first  phase  of  the  Demonstra- 
tion Project  involved  subjecting  bench-scale  reac- 
tors to  various  reaction  conditions  and  operating 
strategies  in  order  to  optimize  full-scale  perform- 
ance. Tests,  in  which  the  reactor's  operating  condi- 
tions were  changed,  focused  on  possible  upsets  due 
to  weather  events  and  mechanical  failure.  Simulat- 
ed power  failures  extended  over  48-hr  intervals 
had  no  ill  effects  upon  the  reactors.  The  lowering 
of  the  mixed  liquor  temperature,  in  simulation  of 
winter  operating  conditions,  showed  that  the  mi- 
crobes could  provide  good  treatment  efficiency  to 
temperatures  as  low  as  5  C,  provided  that  a  slow 
rate  of  decline  is  imposed  on  the  bulk  fluid  temper- 
ature. From  the  data  gathered  while  working  with 
the  bench-scale  systems,  valuable  full-scale  design 
and  operating  parameters  were  derived.  Reactor 


design  was  completed  in  the  Fall  of  1983,  and 
construction  was  completed  by  May  1984.  The 
start-up  of  the  unit  was  in  June  1984,  at  which 
point  the  full-scale  demonstration  began.  During 
normal  operating  conditions,  the  total  organic 
carbon  (TOC)  removal  efficiency  of  the  reactor 
was  found  to  be  76%.  The  energy  savings  realized 
due  to  operation  of  the  SBR  unit  were  manifested 
primarily  as  a  reduction  in  the  use  of  activated 
carbon.  The  installation  of  the  SBR  also  provided 
to  CECOS  a  benefit  due  to  the  superior  quality  of 
its  treated  wastewater.  (Lantz-PTT) 
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ARTIFICIAL  WETLANDS  FOR  WASTEWATER 
TREATMENT. 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

A.  Wood,  and  M.  Rowley. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB89-177513. 

Price  codes:  E04  in  paper  copy,  E04  in  microfiche. 

1987.  7p,  2  fig,  2  tab,  13  ref. 

Descriptors:  'Artificial  wetlands,  'Pilot  plants, 
•Wastewater  treatment,  'Wetlands  treatment, 
Aquatic  plants,  Flow  pattern,  Particle  size,  Reeds, 
Rhizomes. 

Artificial  wetlands  constructed  for  effluent  treat- 
ment can  either  mimic  natural  wetlands,  in  the 
sense  that  wastewaters  flow  over  the  surface  of  the 
bed  and  are  filtered  through  dense  strands  of  artifi- 
cially established  aquatic  plants,  or  they  can  be 
designed  to  promote  subsurface  flow  of  effluent 
through  the  substratum  in  which  the  plants  are 
established.  It  is  this  latter  concept  that  has  most 
widely  been  accepted  and  developed.  The  horizon- 
tal systems  are  built  with  a  slight  incline  (1-3%) 
between  the  inlet  and  the  outlet.  Effluent  flows 
horizontally  through  the  rhizosphere  of  the  wet- 
land plants,  penetrating  the  soil  and  channels 
formed  by  the  root  system.  Conversely  in  the 
vertical  flow  systems  the  effluent  is  discharged  on 
the  surface  of  the  bed,  passing  vertically  through 
the  substrata  and  rhizosphere  to  a  drainage  channel 
at  the  base  of  the  bed.  Although  the  plants  are  the 
most  obvious  biological  component  of  the  wetland 
ecosystem,  the  actual  purification  is  accomplished 
through  a  combination  of  biological,  physical  and 
chemical  interreaction  between  the  plants,  the  sub- 
strata, and  the  microbiological  community  that 
develops.  The  objective  of  the  NIWR  research  is 
to  produce  reliable  design  guidelines,  in  a  form 
which  can  be  readily  used  by  engineers  responsible 
for  designing  sewage  treatment  facilities,  and  effi- 
ciently operated  by  local  technicians.  This  research 
is  undertaken  through  a  series  of  laboratory,  bench 
and  pilot  scale  facilities,  aimed  at  the  development 
of  full-scale  application  of  the  most  appropriate 
technology.  The  efficiency  of  the  system  is  con- 
trolled by  the:  (1)  substrata  responsible  for  the 
majority  of  the  nutrient  removal  capacity  through 
microbial  and  physicochemical  reactions;  (2)  ma- 
crophyte  species  responsible  for  aeration  and  en- 
hancing permeability;  and  (3)  operational  regime 
imposed  on  the  system,  in  particular  loading  rates 
and  retention  times.  The  reactors  were  established 
in  May  and  have  steadily  developed  and  estab- 
lished a  viable  macrophyte  community.  Although 
is  early  in  the  experimental  program,  effluent  levels 
currently  being  accomplished  by  the  reactor  are 
most  satisfactory.  The  design,  operational  and 
energy  requirements  are  low,  construction  costs 
should  similarly  be  low,  while  treatment  efficiency 
is  indicated  to  be  high.  (Lantz-PTT) 
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JOULE-HEATED  GLASS  FURNACE  PROCESS- 
ING OF  A  HIGHLY  AQUEOUS  HAZARDOUS 
WASTE  STREAM. 

EG  and  G  Mound  Applied  Technologies,  Miamis- 

burg,  OH. 

L.  M.  Klingler,  and  P.  L.  Abellera. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE89-008958. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  MLM-3577,  March  17,  1989.  34p,  11 

fig,  16  tab,  1  ref.  DOE  Contract  No.  DE-AC04- 

88DP43495. 


Descriptors:  'Hazardous  wastes,  'Incineration, 
•Wastewater  treatment,  Economic  aspects,  Indus- 
trial wastewater,  Performance  evaluation. 

A  hazardous  waste  stream,  covered  by  the  Re- 
source Conservation  and  Recovery  Act  (RCRA), 
generated  as  a  by-product  of  explosives  fabrication 
processes,  was  treated  by  means  of  a  joule-heated 
glass  furnace  in  a  series  of  test  burns  at  Mound. 
The  burns  were  designed  to  determine  the  fur- 
nace's capability  to  meet  the  US  EPA's  hazardous 
waste  incineration  standards  while  processing  a 
highly  aqueous,  low  BTU  waste.  A  second  goal  of 
the  experiments  was  to  determine  the  energy  cost 
of  this  onsite  processing.  The  current  procedure 
for  handling  the  waste,  shipping  it  offsite  to  a 
disposal  contractor,  is  expensive  and  carries  long- 
term  environmental  law  liability  concerns.  Four 
test  burns  were  made,  with  wastewater  content 
varied  between  44  and  100%.  Despite  mechanical 
and  operational  problems  (since  corrected),  the 
tests  yielded  destruction  and  removal  efficiency 
factors  >  99.99%  for  all  runs,  and  >  99.99%  for 
all  but  two  samples.  Energy  costs  proved  to  be  of 
minor  significance.  Projected  operational  labor 
costs,  however,  eliminate  much  of  the  economic 
incentive  for  glass  melter  treatment  of  this  waste 
stream  at  the  present  time.  (Author's  abstract) 
W90-11090 


MUNICIPAL  SEWAGE  TREATMENT  PLANT 
SLUDGE  MANAGEMENT. 

Proceedings  of  the  National  Conference  held  May 
27-29,  1989,  Boston,  Massachusetts.  Sludge  Man- 
agement Series  No.  17.  Hazardous  Materials  Con- 
trol Research  Inst.,  Silver  Spring,  Maryland.  1987. 
280p. 

Descriptors:  'Clean  Water  Act,  'Composting,  'In- 
cineration, 'Marketing,  'Municipal  wastes,  'Odor 
control,  'Privatization,  'Regulations,  'Sludge  dis- 
posal, 'Sludge  management,  'Wastewater  facili- 
ties, 'Wastewater  management,  'Wastewater  treat- 
ment, Energy  sources,  Land  disposal,  Public 
health,  Risk  assessment,  Sludge  conditioning, 
Sludge  drying. 

Many  issues  are  involved  in  municipal  sewage 
treatment  plant  sludge  management.  The  national 
conference  was  divided  into  twelve  sections:  feder- 
al and  state  programs,  risk  assessment,  sludge  qual- 
ity, overall  sludge  management  in  publicly-owned 
treatment  works,  sludge  conditioning,  land  applica- 
tion, incineration,  in-vessel  composting,  on-land 
composting,  odor  control,  marketing  of  sludges, 
and  privatization.  Through  this  broad  range  of 
topics,  the  conference  addressed  issues  of  regula- 
tion and  law-making,  resource  management  and 
pollution  control.  The  papers  are  drawn  from 
across  the  United  States,  with  most  papers  focus- 
ing upon  a  single  city,  county  or  sanitation  district. 
(See  W90-11092  thru  W90-11143)  (Brunone-PTT) 
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COOPERATIVE  TESTING  OF  MUNICIPAL 
SEWAGE  SLUDGES  BY  THE  TOXICITY 
CHARACTERISTIC  LEACHING  PROCEDURE 
AND  COMPOSITIONAL  ANALYSIS. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Municipal  Pollution  Control. 
J.  Walker. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  14-20.  11  tab,  4  ref. 

Descriptors:  'Hazardous  wastes,  'Municipal 
wastes,  'Regulations,  'Sludge  analysis,  'Sludge 
management,  'Testing  procedures,  'Toxicity, 
'Toxicity  Characteristic  Leaching  Proceed, 
'Wastewater  treatment,  Association  of  Metropoli- 
tan Sewerage  Age,  Environmental  Protection 
Agency,  Heavy  metals,  Herbicides,  Office  of  Solid 
Waste  and  Emergency  Response,  Organic  com- 
pounds, Pesticides,  Volatile  organic  compounds, 
Water  quality  standards. 
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The  Toxicity  Characteristic  Leaching  Procedure 
(TCLP)  is  a  proposed  method  that  has  been  devel- 
oped by  the  Office  of  Solid  Waste  and  Emergency 
Response  (OSWER)  for  determining  whether  or 
not  solid  wastes,  including  municipal  sewage 
sludges  are  hazardous  based  upon  toxicity.  The 
Office  of  Water,  in  cooperation  with  OSWER,  has 
been  testing  sewage  sludges.  The  tests  have  been 
run  to  determine  the  applicability  and  impact  of 
the  TCLP  and  the  toxicity  characteristic  toxic 
constituent  regulatory  levels  for  characterizing 
sludges  as  hazardous.  Samples  of  sludge  were  col- 
lected from  twelve  publicly-owned  treatment 
works.  The  collected  samples  were  analyzed  for  a 
total  of  42  volatile,  67  semi  volatile,  10  metal  and  29 
pesticides  and  herbicide  constituents.  The  levels  of 
the  volatile  constituents  were  generally  quite  low, 
but  are  the  class  of  compounds  that  are  most  likely 
to  fail  the  Toxicity  Characteristic.  Values  reported 
for  volatile  TCLP  analytes  by  EPA  differed  from 
those  of  the  Association  of  Metropolitan  Sewerage 
Agencies  (AMSA)  by  as  much  as  six-fold.  The 
results  of  the  semivolatile  TCLP  and  composi- 
tional analyses  were  similar  to  those  of  the  volatile 
analyses  with  respect  to  uniformity  among  labora- 
tories. Metal  TCLP  analytes  are  considerably 
lower  in  concentration  than  the  Toxicity  Charac- 
teristic metal  toxicity  regulatory  levels.  The  results 
of  the  TCLP  and  compositional  pesticide  and  her- 
bicide analyses  were  in  the  0.1  to  10  mgAg  range 
on  a  dry  weight  basis.  Sludge  pesticide,  herbicide, 
semivolatile  and  metals  anal,  te  concentrations  will 
generally  not  exceed  the  Toxicity  Characteristic 
regulatory  levels.  (See  also  W90- 11091)  (Brunone- 
PTT) 
W90-11095 


MULTI-MEDIA  MICROBIOLOGICAL  RISK 
ASSESSMENT  METHODOLOGY  FOR  MUNIC- 
IPAL WASTEWATER  SLUDGES. 

Environmental     Protection    Agency,    Cincinnati, 

OH. 

For  primary  bibliographic  entry  see  Field  5B. 
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RISK  ASSESSMENT  IN  DEVELOPMENT  OF 
MUNICIPAL  SLUDGE  INCINERATION  REGU- 
LATIONS UNDER  405(D)  OF  THE  CLEAN 
WATER  ACT. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  the  Assistant  Administrator  for 
Water. 

E.  P.  Crumpler,  and  L.  Fradkin. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  30-35.  3  tab,  3  ref. 

Descriptors:  *Clean  Water  Act,  "Incineration, 
"Municipal  wastewater,  "Risk  assessment,  "Sludge 
disposal,  "Sludge  management,  "Waste  manage- 
ment, Computer  models,  Contaminants,  Emission 
control,  Environmental  Protection  Agency, 
Human  diseases,  Land  disposal,  Landfills,  Model 
studies,  Path  of  pollutants,  Public  health,  Regula- 
tions, Sludge  lagoons,  Sludge  utilization. 

The  need  for  effective  sludge  management  is  con- 
tinual and  growing.  Currently,  this  sludge  is  being 
managed  as  follows:  landfilling,  40%;  land  applica- 
tions, 19%;  incineration,  20%;  ocean  dumping,  7%; 
distribution  and  marketing,  6%;  storage  lagoons 
and  other,  6%;  other,  2%.  In  1983,  the  Environ- 
mental Protection  Agency  (EPA)  Sludge  Task 
Force  presented  its  finding  to  the  Agency.  One  of 
the  major  recommendations  was  to  develop  a  com- 
prehensive technical  regulatory  program  under 
Section  405(d)  of  the  Clean  Water  Act.  Section 
405  requires  the  EPA  to  develop  and  issue  regula- 
tions which  identify  uses  for  sludge  including  dis- 
posal, specify  factors  to  be  taken  into  account  in 
determining  the  measures  and  practices  applicable 
for  each  use  or  disposal,  and  identify  concentra- 
tions of  pollutant  which  interfere  which  each  use 
or  disposal.  In  order  to  evaluate  health  impacts  of 
the  emissions  from  incinerators,  a  set  of  ten  sludge 
incinerator  plants  were  selected  from  an  EPA 
sponsored  telephone  survey  of  sludge  incinerators. 
The  air  dispersion   models  used   were   EPA   ap- 


proved versions  of  Industrial  Source  Complex 
Long  Term  (ISCLT),  Long  Z,  and  Complex  I. 
The  potential  health  risk  associated  with  the  emis- 
sions from  sludge  incineration  are  related  to  the 
annual  average  ground  level  contaminant  concen- 
trations. The  exposure  level  for  contaminant  dose 
for  an  individual  residing  in  an  area  impacted  by 
emissions  from  the  municipal  sludge  incinerator 
depends  upon  the  duration  of  exposure;  inhalation 
volume;  particle  size  distribution  for  incinerator 
emissions;  and  annual  average  contaminant  con- 
centrations. After  modeling  is  completed,  the  high- 
est annual  ground  level  concentrations  can  be  iden- 
tified at  each  of  the  ten  sites.  The  modeled  emis- 
sions rates  for  each  plant  may  be  compared  with 
the  actual  emissions  determined  by  the  testing  of 
sludge  incinerators  to  determine  whether  the  emis- 
sions are  acceptable.  If  the  reference  air  concentra- 
tions are  exceeded,  some  type  of  criteria  or  man- 
agement practice  to  reduce  emissions  will  need  to 
be  developed.  (See  also  W90-11091)  (Brunone- 
PTT) 
W90- 11098 


PASTEURIZATION  OF  ANAEROBIC  DIGEST- 
ER FEED  FOR  ENHANCED  PATHOGEN  DE- 
STRUCTION. 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA. 

R.  P.  Miele,  M.  D.  Noriega,  P.  Griffith,  and  R.  C. 
Caballero. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  36-42.  7  fig,  8  tab,  8  ref. 

Descriptors:  "Anaerobic  digestion,  "Disinfection, 
"Pasteurization,  "Pathogens,  "Pretreatment  of 
wastewater,  "Sludge  digestion,  "Sludge  manage- 
ment, "Wastewater  treatment,  Fecal  coliforms, 
Heating  time,  Nematodes,  Pollution  control,  Sal- 
monella, Streptococcus,  Temperature,  Viruses. 

A  mesophilic  anaerobic  digester  was  operated  with 
and  without  pasteurized  primary  sludge  as  the 
feed.  Pathogen  and  fecal  indicator  densities  were 
determined  for  raw  sludge,  pasteurized  raw  sludge, 
digested  sludge  with  raw  feed,  and  digested  sludge 
with  pasteurized  feed.  The  inclusion  of  pasteuriza- 
tion into  the  feeding  system  reduced  fecal  indica- 
tors in  the  effluent  by  approximately  2  logs  greater 
than  when  raw  sludge  was  the  feed.  Overall  de- 
struction of  fecal  indicators  ranged  from  4.6  logs 
for  total  coliforms  to  3.0  logs  for  fecal  strepto- 
cocci, while  salmonellae  were  reduced  by  2.2  logs. 
Heat  inactivation  of  the  fecal  indicators  and  the 
pathogens  salmonellae,  Ascaris  ova,  and  attenuated 
polio  virus,  was  investigated  at  different  tempera- 
tures and  heating  times.  A  pasteurization  tempera- 
ture of  65  C  for  20  minutes  disinfected  these  orga- 
nisms almost  as  well  as  70  C  for  30  minutes. 
However,  increasing  the  temperature  has  a  greater 
effect  on  organism  kill  than  increasing  the  heating 
time.  Feeding  the  digester  pasteurized  sludge  did 
not  impair  the  performance  of  the  digestion  proc- 
ess. (See  also  W90-1 1091)  (Author's  abstract) 
W90- 11099 


CLEANING  OF  LOVE  CANAL  AREA  STORM 
AND  SANITARY  SEWERS. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Buffalo. 

For   primary   bibliographic   entry   see   Field    5G. 
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SLUDGE  TREATMENT  BY  OXYOZOSYNTHE- 
SIS. 

PCI  Ozone  Corp.,  West  Caldwell,  NJ. 
C.  Nebel. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  63-67.  3  fig,  6  tab. 

Descriptors:  "Oxidation,  "Oxyozosynthesis, 
"Ozone,   "Sludge  conditioning,   "Sludge  manage- 


ment, "Sludge  treatment,  "Wastewater  treatmeni 
Dissolved  oxygen,  Hydrogen  ion  concentration 
Operating  costs,  Temperature. 

The  treatment  of  combined  primary  and  wast 
activated  sludge  by  the  oxyozosynthesis  process  i 
via  wet  chemical  oxidation.  The  chemical  environ 
ment  for  sludge  oxidation  requires  that  the  proces 
be  carried  out  under  the  conditions  of  ambien 
temperature,  low  pH  and  a  high  dissolved  oxygei 
content.  Under  these  conditions,  a  trace  amount  o 
ozone  is  added  to  the  sludge  while  the  sludge  i 
being  mixed.  Ozone  initiates  a  chemical  chain  reac 
tion.  The  major  source  for  the  oxygen  required  fo 
oxidation  is  the  oxygen  molecule  of  the  wate 
molecule.  This  process  carries  extremely  low  oper 
ating  costs  because  the  major  source  of  oxygei 
used  in  the  oxidation  process  comes  from  thi 
oxygen  atom  in  the  water  molecule.  These  cost 
may  be  an  order  of  magnitude  lower  than  competi 
tive  processes.  (See  also  W90-11091)  (Author's  ab 
stract) 
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OXIDATION  MECHANISM  OF  THE  OXYO 
ZOSYNTHESIS  PROCESS. 

PCI  Ozone  Corp.,  West  Caldwell,  NJ. 
C.  Nebel. 

IN:  Municipal  Sewage  Treatment  Plant  Sludgi 
Management.  Proceedings  of  the  National  Confer 
ence  held  May  27-29,  1989,  Boston,  Massachusetts 
Sludge  Management  Series  No.  17.  Hazardous  Ma 
terials  Control  Research  Inst.,  Silver  Spring 
Maryland.  1987.  p  68-70.  1  fig,  4  tab,  9  ref. 

Descriptors:  "Chemical  reactions,  "Oxidation 
"Oxyozosynthesis,  "Sludge  conditioning,  "Sludgf 
management,  "Sludge  treatment,  "Wastewatei 
treatment,  Cost  analysis,  Dissolved  solids,  Eco 
nomic  aspects,  Free  radical  reactions,  Ozone. 

The  oxyozosynthesis  treatment  process,  like  man) 
other  sludge  treatment  processes,  uses  oxidation  a; 
its  primary  method  of  sludge  conditioning.  Unlike 
any  other  process,  oxyozosynthesis  uses  the  mosl 
powerful  oxidant  known;  it  is  this  fact  that  distin- 
guishes oxyozosynthesis  in  terms  of  cost  effective- 
ness and  environmental  acceptability.  A  variety  ol 
different  oxidants  may  be  proposed  for  the  oxyozo- 
synthesis process  such  as  bio-oxidation,  oxidation 
by  oxygen  or  ozone.  The  oxyozosynthesis  process 
becomes  more  effective  as  more  bacteria  are  de- 
stroyed by  the  added  ozone.  There  are  three  types 
of  free  radical  reactions:  initiation,  propagation, 
and  termination.  Most  of  these  chemical  reactions 
produce  a  very  powerful  oxidant,  the  hydroxy! 
free  radical.  The  primary  source  of  oxygen  for 
these  oxidation  processes  often  comes  from  water. 
Termination  reactions  prevail  in  the  oxyozosynthe- 
sis process,  and  three  means  are  incorporated  to 
suppress  the  effect  of  the  termination  reaction. 
Ozone  is  added  continuously  during  the  treatment 
time  in  the  reactor,  ensuring  that  new  peroxides 
and  subsequently  more  hydroxyl  free  radicals  are 
continuously  being  formed.  As  dissolved  organic 
materials  are  oxidized,  a  product  of  oxidation, 
carbon  dioxide,  increases  a  concentration  in  the 
reactor.  These  termination  reactions  are  controlled 
in  the  oxyozosynthesis  process  by  decreasing  the 
concentration  in  the  carbonate  and  bicarbonate 
species.  The  direct  operating  costs,  exclusive  of 
labor,  are  the  costs  of  chemicals,  oxygen  and  sulfu- 
ric acid  and  the  cost  of  power  for  operating 
motors,  pumps  and  the  ozone  generator.  (See  also 
W90-1 1091)  (Brunone-PTT) 
W90-11104 


APPLICATIONS  OF  MODIFIED  EXTENDED 
AERATION  SYSTEMS  FOR  MINIMIZING 
SLUDGE  PRODUCTION. 

Rozich  and  Gaudy,  Inc.,  Newark,  DE. 
A.  F.  Rozich,  and  A.  F.  Gaudy. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  71-77.  6  fig,  17  ref. 
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Descriptors:  'Aeration,  'Biological  wastewater 
treatment,  'Sludge  management,  'Sludge  treat- 
ment, 'Waste  management,  'Wastewater  facilities, 
•Wastewater  treatment,  Economic  aspects,  Sludge 
conditioning,  Sludge  dewatering,  Sludge  disposal, 
Sludge  thickening. 

Current  management  strategies  for  the  disposal  of 
putrescible  organic  sludges  which  are  generated  in 
municipal  wastewater  treatment  operations  pro- 
vide a  series  of  conditioning,  thickening,  and  dewa- 
tering operations  that  prepare  sludges  for  ultimate 
disposal  via  technologies  such  as  incineration, 
composting,  land  disposal  and  the  like.  This  paper 
presents  an  alternate  technological  concept  em- 
bodied in  modified  extended  aeration  systems;  the 
strategy  with  these  systems  is  to  manipulate  bio- 
treatment  processes  to  minimize  the  production  of 
sludges  which  require  ultimate  disposal.  The  tech- 
nological basis  and  economic  attractions  of  this 
sludge  management  approach  will  be  presented 
and  discussed.  Additionally,  examples  will  be  pre- 
sented that  portray  different  flow  schematics  of 
modified  extended  aeration  systems  adapted  to 
treatment  plants  which  have  different  treatment 
objectives  in  order  to  illustrate  various  approaches 
for  realizing  operations  in  a  modified  extended 
aeration  mode.  (See  also  W90-11091)  (Author's 
abstract) 
W90-11105 


COMPARISON  OF  SLUDGE  INCINERATION 
ALTERNATIVES-KEY  WEST,  FLORIDA. 

CH2M/HU1,  Reston,  VA. 
C.  R.  Brunner,  and  K.  P.  Groves. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  78-81.  5  fig,  4  ref. 

Descriptors:  'Florida,  'Incineration,  'Sludge  dis- 
posal, 'Sludge  management,  'Sludge  treatment, 
•Wastewater  treatment,  Comparison  studies,  Eco- 
nomic aspects,  Electric  heat  furnace,  Fluidized  bed 
process,  Multiple  hearth  incineration. 

In  the  process  of  designing  a  wastewater  treatment 
plant  for  the  City  of  Key  West,  CH2M  HILL 
examined  several  sludge  disposal  alternatives. 
After  determining  that  onsite  incineration  would 
be  most  feasible,  cost-effective  sludge  disposal 
system  for  the  treatment  plant,  the  type  of  inciner- 
ation system  had  to  be  chosen.  The  three  inciner- 
ation systems  examined  were  multiple  hearth  incin- 
eration, fluid  bed  incineration,  and  the  electric  heat 
furnace.  The  electric  heat  furnace  was  eliminated 
because  of  the  high  energy  costs  anticipated.  Mul- 
tiple hearth  incineration  is  the  most  common 
sewage  sludge  incinerator  in  the  U.S.  and  has 
proven  reliability.  However,  fluid  bed  incineration 
was  chosen  over  multiple  hearth  incineration  based 
on  operation  cost  and  the  ability  to  operate  on  a 
non-continuous  basis.  (See  also  W90-11091)  (Au- 
thor's abstract) 
W90-11106 


SLUDGE  INCINERATION  PROJECT  FOR 
BLUE  PLAINS  WASTEWATER  TREATMENT 
PLANT. 

Engineering-Science,  Fairfax,  VA. 
T.  G.  Shea,  A.  Baturay,  and  K.  G.  Laden. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.    1987.   p   82-93.    1    fig,    11   tab,   6  ref. 

Descriptors:  'District  of  Columbia,  'Filter  presses, 
•Fluidized  bed  process,  'Incineration,  'Sludge  dis- 
posal, *Sludge  management,  *Sludge  treatment, 
•Wastewater  facilities,  Air  pollution  control,  Ash, 
Corrosivity,  Quality  control,  Sludge  dewatering, 
Sludge  thickening,   Volatile  organic  compounds. 

The  sludge  incineration  project  for  the  District  of 
Columbia  Wastewater  Treatment  Plant  at  Blue 
Plains  consists  of  a  filter  press  facility  containing 
12  variable-volume  (membrane)  presses,   and  an 


incineration  system  consisting  of  six  28-ft  freeboard 
ID  fluid  bed  reactors  with  air  pollution  control, 
energy  recovery  and  ash  handling  systems.  Sam- 
pling of  sludges  was  conducted  eight  times  over  a 
12-week  period,  yielding  the  following  mean  con- 
centrations with  respect  to  total  solids  (%  TS)  and 
volatile  fractions  (%  VF)  for  the  thickened  but  not 
dewatered  sludges:  raw  primary  sludge,  5.8%  TS 
and  73.5%  VF;  waste  activated  sludge,  5.0%  TS 
and  61.5%  VF;  waste  nitrification  sludge,  4.1%  TS 
and  56.4%  VF.  The  sludge  sampling  and  charac- 
terization program  was  designed  to  provide  the 
information  needed  to  determine  heat  and  material 
balances  for  use  in  incinerator  design;  determine 
the  potential  for  formation  of  scale  and  clinkers 
from  ashed  sludge;  estimate  both  controlled  and 
uncontrolled  emission  factors  for  the  proposed 
system;  and,  determine  the  corrosivity  of  incinera- 
tor off-gas  to  waste  heat  recovery  and  air  pollution 
control  equipment.  (See  also  W90-11091)  (Brun- 
one-PTT) 
W90-11107 


HORNSBY  BEND:  AN  INTEGRATED  SLUDGE 
MANAGEMENT  FOR  2000. 

Center  for  Environmental  Research,  Austin, 
Texas. 

A.  P.  Covar,  J.  W.  King,  and  E.  Schweizer. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  94-99.  8  fig,  1  tab. 

Descriptors:  'Sludge  disposal,  'Sludge  manage- 
ment, 'Sludge  treatment,  'Stabilization  lagoons, 
•Texas,  *Waste  management,  Future  planning, 
Municipal  wastes,  Project  planning,  Wastewater 
facilities. 

For  almost  30  years  the  City  of  Austin,  Texas,  has 
employed  a  system  of  stabilization  lagoons  as  its 
principal  method  of  disposal  for  wastewater  treat- 
ment plant  sludges.  Located  approximately  15 
miles  southeast  of  Austin,  the  Hornsby  Bend 
Wastewater  Treatment  Facility  served  as  the  ulti- 
mate disposal  site  for  these  residuals  since  the 
1950s.  Recent  heavy  demands  on  the  wastewater 
system  and  resulting  increases  in  the  volume  of 
wastewater  treatment  plant  sludges  has  overloaded 
this  facility  to  near  critical  conditions.  Over  the 
past  three  years  the  City  of  Austin,  working  with 
an  engineering  firm,  has  developed  am  ambitious 
and  comprehensive  new  program  of  municipal 
sludge  management,  designed  around  the  follow- 
ing key  concepts;  innovation,  integration,  flexibil- 
ity, and  beneficial  reuse.  (See  also  W90- 11091) 
(Author's  abstract) 
W90-11108 


TWENTY-FIVE  YEARS  OF  SLUDGE  MAN- 
AGEMENT BY  WET  OXIDATION. 

Zimpro,  Inc.,  Rothschild,  WI. 
G.  S.  Seiler. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.    1987.  p   100-105.  4  fig,  4  tab,  6  ref. 

Descriptors:  'Municipal  wastes,  'Oxidation, 
•Sludge  management,  *Sludge  treatment,  'Waste 
management,  'Wet  oxidation  process,  Carbon  di- 
oxide, Energy  recovery,  Incineration,  Oxygen, 
Sludge  drying,  Suspended  solids,  Temperature, 
Volatile  organic  compounds. 

For  the  past  twenty-five  years,  wet  oxidation  tech- 
nology has  been  used  to  thermally  treat  municipal 
sludge  in  the  United  States  and  Canada.  Wet  oxida- 
tion is  the  chemical  reaction  between  molecular 
oxygen  and  suspended  or  dissolved  organics  result- 
ing in  the  conversion  of  the  organic  material  to 
carbon  dioxide  and  water.  If  the  oxygen  is  added 
in  the  form  of  air,  the  process  is  known  as  wet  air 
oxidation.  The  degree  of  oxidation  is  a  function  of 
the  temperature,  pressure  and  residence  time. 
Using  wet  oxidation  to  treat  municipal  sludge  has  a 
number  of  advantages:  sterilization  of  the  sludge; 


reduction  of  volatile  suspended  solids  by  25  to 
100%;  greatly  improved  dewaterability  without 
chemical  addition;  and,  higher  calorific  value 
solids.  In  low  pressure  oxidation,  the  thickened 
sludge  stream,  generated  in  the  primary  and  sec- 
ondary treatment  processes,  is  transferred  to  the 
thermal  sludge  conditioning  system  and  then 
ground  by  a  sludge  grinder.  It  is  then  mixed  with 
compressed  process  air  and  passed  through  a  heat 
exchanger  to  raise  the  temperature  to  approximate- 
ly 330  F.  The  mixture  then  flows  to  a  reactor 
where  the  oxygen  content  of  the  air  oxidizes  a 
fraction  of  the  volatile  suspended  solids.  The  con- 
ditioned sludge  exits  the  reactor,  passes  back 
through  the  heat  exchanger,  and  flows  to  pressure 
control  valves  which  release  the  slurry  to  a  gravity 
thickening  decant  tank.  In  the  decant  tank,  the 
vapors  generated  in  the  process  are  separated  from 
the  mixture,  while  the  supernatant  flows  back  to 
wastewater  treatment  facilities.  Intermediate  pres- 
sure units  use  a  similar  flow  scheme,  with  operat- 
ing temperatures  and  pressures  increased  to  obtain 
a  higher  degree  of  volatile  solids  oxidation.  High 
pressure  oxidation  installations  are  designed  to  oxi- 
dize all  of  the  volatile  organics  in  the  sludge,  not 
only  making  the  process  autothermal  but  also  gen- 
erating excess  energy  that  can  be  used  for  power 
generation.  Low  pressure  wet  oxidation,  in  combi- 
nation with  pyro-processing  and  energy  recovery, 
is  an  extremely  effective  means  of  obtaining  maxi- 
mum solids  reduction.  Intermediate  and  high  pres- 
sure oxidation  units  will  continue  to  be  used  wher- 
ever sludge  disposal  costs  are  high  and  high  tem- 
perature incineration  is  viewed  as  detrimental  to 
the  environment.  (See  also  W90- 11091)  (Brunone- 
PTT) 
W90-11109 


ENHANCED  ANAEROBIC  DIGESTION  AND 
ODOR  CONTROL  THROUGH  BIOAUGMEN- 
TATION. 

Solmar  Corp.,  Orange,  CA. 
R.  B.  Grubbs,  and  A.  Molnaa. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  106-109.  13  ref. 

Descriptors:  'Anaerobic  digestion,  'Bioaugmenta- 
tion,  'Biodegradation,  'Biological  wastewater 
treatment,  'Odor  control,  'Sludge  disposal, 
'Sludge  management,  'Sludge  treatment, 
•Wastewater  treatment,  Hydrogen  sulfide,  Liming, 
Sewage  bacteria. 

Sludge  handling  and  disposal  is  one  of  the  major 
wastewater  treatment  problems  facing  publicly- 
owned  treatment  works  today.  Generally,  the 
more  effective  treatment  is,  the  bigger  the  sludge 
handling  problem.  Bioaugmentation,  the  addition 
of  specific  organisms  into  an  environment  for  spe- 
cific purposes,  is  being  used  more  often  in 
wastewater  treatment.  Its  use  for  environmental 
purposes  is  to  assure  consistency  of  quality  by 
eliminating  the  opportunity  of  unfavorable  orga- 
nisms to  cause  undesirable  side  effects.  The  Lin- 
coln Water  Pollution  Control  Facility  in  Stockton, 
California  reported  a  17%  reduction  in  sludge  vol- 
umes being  pumped  to  their  digesters  after  under- 
taking a  bioaugmentation  program  in  their  primary 
clarifier.  The  Orange  County  Sanitation  Districts 
in  southern  California  have  two  wastewater  treat- 
ment plants  with  sludge  beds.  As  the  area  grew  in 
population,  odor  control  became  paramount.  A 
lime  treatment  process  was  adopted,  but  did  not 
completely  control  the  problem.  Beginning  in 
1985,  bioaugmentation  was  evaluated  using  the 
Advanced  Bio  Cultures  formulations.  The  program 
consists  of  off-lining  a  digester  and  inoculating  it 
with  a  formulation  designed  for  use  in  anaerobic 
systems.  The  contents  are  recirculated  through  an 
external  pump  going  from  the  bottom  of  the  digest- 
er through  the  top  for  a  three  week  period.  Fol- 
lowing this  period,  the  hatches  are  opened,  and  the 
digester  is  again  circulated.  This  aerobic  step  helps 
purge  the  system  of  any  hydrogen  sulfide  or  other 
gases  that  may  have  accumulated  prior  to  the 
initial  inoculation.  The  program  has  been  a  success. 
Odor   complaints   from   digester   cleanouts   have 
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been  eliminated.  Many  of  the  otherwise  recalci- 
trant  organics   have   been   eliminated.    (See   also 
W90-1 1091)  (Brunone-PTT) 
W90-11110 


DEMINERALIZATION  AND  UTILIZATION 
OF  HYDROLYZED  SEWAGE  SLUDGE. 

Worne  Biotechnology,  Inc.,  Medford,  NJ. 
H.  E.  Worne,  and  E.  Romberg. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  110-113.  16ref. 

Descriptors:  *Demineralization,  *Hydrolysis, 
•Sludge  conditioning,  'Sludge  disposal,  'Sludge 
management,  'Sludge  utilization,  'Wastewater 
treatment,  Activated  sludge,  Carbon  dioxide,  Di- 
gested sludge,  Enzyme  activity,  Heavy  metals, 
Methane. 

The  ever-increasing  production  of  activated  sludge 
and  digester  sludge  by  municipal  wastewater  treat- 
ment plants,  coupled  with  the  reduction  of  options 
available  for  its  safe  disposal,  requires  either  a 
reduction  in  sludge  production  or  the  development 
of  new  methods  for  its  disposal.  One  of  the  most 
effective  ways  to  solve  the  developing  sewage- 
sludge  problem  is  to  use  alkaline  hydrolysis  or 
enzyme/alkaline  hydrolysis  to  significantly  reduce 
the  heavy  metal  content  found  in  the  sludge  pro- 
duced by  conventional  wastewater  treatment 
plants.  Heavy  metal  reduction  permits  almost  un- 
limited use  in  agriculture  without  concern  for 
heavy  metal  buildup  in  the  soil.  The  use  of  such 
innovative  processes  is  one  of  the  potential  solu- 
tions to  sludge  disposal  problems.  Such  processes 
also  improve  the  conversion  of  treated  sludges  to 
carbon  dioxide  and  methane  faster  and  more  effec- 
tively with  higher  yields.  (See  also  W90-11091) 
(Brunone-PTT) 
W90-11111 


LIME  DISINFECTION  OF  WASTEWATER 
SLUDGES. 

National  Lime  Association,  Arlington,  VA. 
A.  DuPont. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  114-121.  12  fig,  1  tab,  14  ref. 

Descriptors:  'Disinfection,  'Liming,  'Pollution 
control,  'Sludge  conditioning,  'Sludge  manage- 
ment, 'Sludge  treatment,  'Wastewater  treatment, 
Capital  costs,  Economic  aspects,  Groundwater 
pollution,  Hazardous  wastes,  Maintenance  costs, 
Operating  costs,  Soil  contamination,  Wastewater 
facilities,  Water  pollution. 

Municipal  wastewater  treatment  plants  are  the  first 
line  of  defense  against  water  pollution.  Treatment 
plants  must  remove  hazardous  waste  pollutants  so 
that  treated  wastewater  will  not  pollute  the  soil  or 
drinking-water  sources.  The  wastewater  sludge 
must  also  be  treated  to  prevent  biological  and 
other  hazardous  material  from  filtering  back  into 
the  groundwater.  Because  of  the  current  EPA 
emphasis  on  the  treatment  of  wastewater  sludges, 
many  communities  may  have  to  modify  or  improve 
the  sludge-treatment  in  their  wastewater  treatment 
plants.  Lime  disinfection  can  be  a  cost-effective 
solution  for  an  expanding  wastewater  treatment 
facility.  The  use  of  a  belt  filter  press  followed  by 
the  addition  of  pulverized  or  hydrated  lime  in  a 
screw  mill  encapsulates  a  wastewater  sludge 
beyond  the  Process  to  Significantly  Reduce  Patho- 
gens standard  and  possibly  the  Process  to  Further 
Reduce  Pathogens  standard  of  federal,  state,  and 
local  regulatory  agencies.  The  capital  cost  of  a 
lime-treatment  train  for  a  wastewater  sludge  in 
lower  than  that  for  any  other  treatment  system. 
Furthermore,  the  operation  and  maintenance  cost 
of  dry  lime  addition  to  a  pug  mill  after  the  sludge  is 
dewatered  can  be  lower  or  on  a  par  with  the  cost 
of  operating  an  anaerobic  digester.  Finally,  a 
wastewater  treatment  facility  that  has  operational 


problems  with  activated  sludge  or  desires  to  in- 
crease its  capacity  without  a  major  capital  invest- 
ment will  find  that  dry  lime  stabilization  is  a  cost- 
effective  innovative  technology.  (See  also  W90- 
1 1091)  (Author's  abstract) 
W90-11112 


IMPROVING  FLOCCULATION  FOR  SLUDGE 
CONDITIONING  AND  ENHANCED  DEWA- 
TERING. 

Nalco  Chemical  Co.,  Napeville,  IL. 
W.  M.  Carlson,  and  K.  A.  Stiehr. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  122-125.  2  tab,  7  ref. 

Descriptors:  'Flocculation,  'Sludge  conditioning, 
'Sludge  disposal,  'Sludge  drying,  'Sludge  man- 
agement, 'Sludge  treatment,  'Waste  management, 
'Wastewater  treatment,  Composting,  Corrosivity, 
Economic  aspects,  Incineration,  Landfills,  Lea- 
chates,  Polymers,  Pressure  filtration. 

Sludge  conditioning  is  an  essential  step  in  a  com- 
plete dewatering  operation.  Chemical  conditioning 
enhances  the  release  of  water,  speeds  the  solid/ 
liquid  separation  process,  and  increases  the  solids 
capture  of  the  process.  Therefore,  sludge  condi- 
tioning improves  the  overall  effectiveness  of  a 
sludge  management  process.  Dewatering  is  a  pre- 
requisite for  many  sludge  disposal  sites.  Dewater- 
ing simplifies  sludge  handling  by  decreasing 
volume  and  increasing  solids  content.  Many  land- 
fills require  dewatering  to  achieve  minimal  leach- 
ate  production.  Increasing  cake  solids  is  necessary 
for  incineration  and  improved  composting.  The 
cost  of  sludge  disposal  is  reduced  as  sludge  volume 
decreases.  One  increasing  concern  regarding  the 
use  of  inorganics  is  the  additional  maintenance 
burden  caused  by  the  corrosivity  of  inorganic  salts 
on  dewatering  equipment.  This  is  virtually  elimi- 
nated by  the  use  of  organic  polymers  as  sludge- 
conditioning  chemicals.  Economic  incentives  and 
concerns  with  handling  inorganic  salts  have  also 
stimulated  the  conversion  of  many  municipalities 
to  organic  polymer  treatment.  (See  also  W90- 
1 1091)  (Author's  abstract) 
W90-11113 


UPGRADING  OF  SOLIDS  HANDLING  EQUIP- 
MENT REDUCES  TREATMENT  COSTS. 

RJN  Environmental  Associates,  Inc.,  Wheaton, 
IL. 

S.  M.  Linnemann. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  126-129.  4  fig. 

Descriptors:  'Clarification,  'Contact  stabilization, 
•Economic  aspects,  'Primary  wastewater  treat- 
ment, 'Secondary  wastewater  treatment,  'Sludge 
conditioning,  'Sludge  management,  'Sludge  solids, 
'Trickling  filters,  'Wastewater  facilities, 
•Wastewater  treatment,  Activated  sludge,  Aer- 
ation tanks,  Belt  filtration,  Compliance,  Design 
criteria,  Illinois,  Regulations,  Sludge  digestion, 
Sludge  drying,  Vacuum  filtration. 

Wastewater  treatment  at  the  St.  Charles,  Illinois 
wastewater  treatment  plant  consists  of  primary 
treatment,  roughing  trickling  filters,  aeration  tanks, 
and  final  clarification.  Secondary  sludge  is  re- 
turned to  primary  settling  tanks.  Sludge  from  the 
primary  settling  tanks  is  wasted  to  a  sludge  storage 
tank  and  then  dewatered  for  disposal  to  a  sanitary 
landfill.  The  Belvidere,  Illinois  wastewater  treat- 
ment plant  has  contact  stabilization  with  solids 
handling  provided  by  primary  and  secondary  aero- 
bic digesters,  a  waste  activated  sludge  thickener, 
and  dewatering  facilities  consisting  of  two  vacuum 
coil  filters.  Implementation  plans  were  developed 
by  an  environmental  consulting  firm  to  meet  the 
specific  needs  of  each  city  to  bring  the  treatment 
plants  into  compliance  with  National  Pollutant 
Discharge  Elimination  System  (NPDES)  permit 


requirements.  A  design  and  construction  imple 
mentation  plan  was  developed  consisting  of  th< 
following:  on-site  testing  of  various  belt  filtei 
presses  was  conducted,  and  plans  and  specifica 
tions  for  the  installation  of  the  belt  filter  press  were 
prepared  during  the  manufacturing  time  period  foi 
the  press.  A  compliance  plan,  developed  prior  tc 
application  for  a  variance  from  the  Illinois  Pollu- 
tion Control  Board  consisted  of  the  following  com- 
ponents: obtaining  a  variance  to  the  NPDES 
permit;  installing  a  new  belt  filter  press;  pursuing 
grant  funding  assistance,  and;  reducing  solids  con- 
centrations in  the  aeration  tanks.  Dewatering  ol 
sludge  with  belt  presses  in  place  of  vacuum  filters 
resulted  in  significant  reductions  in  operational 
costs.  (See  also  W90-1 1091)  (Brunone-PTT) 
W90-11114 


SLUDGE  INCINERATION  AND  HAZARDOUS 
AIR  POLLUTANTS. 

PEI  Associates,  Inc.,  Cincinnati,  OH. 
R.  Gerstle,  and  J.  Carvatti. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  169-174.  7  fig,  3  tab,  11  ref. 

Descriptors:  'Air  pollution  control,  *Air  pollution 
sources,  'Emission  control,  'Heavy  metals,  'Incin- 
eration, 'Sludge  disposal,  'Sludge  management, 
Chlorinated  hydrocarbons,  Emissions,  Organic 
compounds,  Scrubber  systems,  Sludge  treatment, 
Temperature. 

Information  is  presented  on  atmospheric  emissions 
of  trace  metals  and  organic  compounds  from  con- 
ventional municipal  sewage  sludge  incineration. 
Except  for  mercury  and  (to  a  lesser  extent)  arsenic 
and  cadmium,  these  studies  showed  that  scrubber- 
controlled  sludge  incinerators  emitted  only  a  small 
fraction  of  the  metals  found  in  sludge.  Arsenic, 
cadmium,  and  some  lead  compound  emissions  tend 
to  increase  with  higher  incinerator  temperatures 
and  are  not  as  well  controlled  by  conventional 
scrubber  systems.  Low  concentrations  of  a  wide 
variety  of  organic  emissions  were  present  before 
and  after  the  scrubber.  A  conventional  impinger- 
type  scrubber  generally  reduced  the  concentration 
of  organic  emissions  by  about  50%,  but  removal 
efficiency  varied  widely.  Emissions  could  be  in- 
creased if  methylene  chloride,  1,1,1-trichloroeth- 
ane,  and  chloroform  were  stripped  from  the  scrub- 
ber water.  (See  also  W90-11091)  (Author's  ab- 
stract) 
W90-11123 


STARTUP  OF  THE  CLINTON  COUNTY  COM- 
POST FACILITIES. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-11125 


IN-VESSEL  COMPOSTING:  PROCESS  SELEC- 
TION; DESIGN,  CONSTRUCTION  AND 
START-UP-CITY  OF  SCHENECTADY,  NEW 
YORK. 

Schenectady  City  Dept.  of  Water  Pollution  Con- 
trol, NY. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-11126 


COMPOST  ON  A  FAST  TRACK. 

Ashbrook-Simon-Hartley,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-11127 


EVALUATION    CRITERIA    FOR    COMPOST- 
ING. 

Camp,   Dresser  and  McKee,   Inc.,   Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-11128 


CASE   STUDIES   OF  CO-COMPOSTING   MU- 
NICIPAL WASTES. 

E     and     A     Environmental     Consultants,     Inc., 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes— Group  5D 


Stoughton,  MA. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-U129 


FULL  SCALE  EXPANSION  OF  THE  SUCCESS- 
FUL SLUDGE  COMPOSTING  OPERATION  AT 
SCRANTON,  PENNSYLVANIA. 

Gannett  Fleming  Environmental  Engineers,  Inc., 

Harrisburg,  PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-11130 


UPDATE  ON  BULKING  AGENT  USAGE  AT 
COMPOST  FACILITIES. 

E     and     A     Environmental     Consultants,     Inc., 
Stoughton,  MA. 
E.  Epstein. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  217-219.  4  tab,  4  ref. 

Descriptors:  *Bulking  sludge,  'Composting,  •Mu- 
nicipal wastes,  'Sludge  management,  *Sludge 
treatment,  'Wastewater  treatment,  Bulking  agents, 
Connecticut,  Economic  aspects,  Mass  balance,  On- 
tario, Sludge  amendments. 

Bulking  agents  or  amendments  are  often  needed  to 
improve  the  carbon-to-nitrogen  ratio,  control  the 
moisture  content  of  the  waste  to  be  composted, 
and  improve  porosity,  and,  hence,  aeration  condi- 
tions in  order  to  sustain  aerobic  conditions.  Numer- 
ous bulking  agents  or  amendments  such  as  wood- 
chips,  sawdust,  bark,  recycled  compost,  leaves, 
yardwastes,  and  municipal  solid  wastes  can  be 
used.  The  amount  of  bulking  agent  used  is  deter- 
mined by  the  mass  balance.  In  composting,  sewage 
sludge  solids  content  can  greatly  impact  the  bulk- 
ing agent  usage  and  operational  costs.  In  Green- 
wich, Connecticut,  leaves  and  brush  chips  are 
used,  while  in  Windsor,  Ontario,  woodchips  and 
shredded  rubber  tires  are  utilized.  (See  also  W90- 
11091)  (Author's  abstract) 
W90-11132 


W90-11133 


ODOR  ABATEMENT  FOR  A  SLUDGE  COM- 
POSTING FACILITY  THROUGH  DISPERSION 
ENHANCEMENT. 

Dames  and  Moore,  Park  Ridge,  IL. 
P.  W.  Fisher,  H.  Wang,  and  C.  Wilbur. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  223-228.  5  fig. 

Descriptors:  'Composting,  'Dispersion,  'Munici- 
pal wastes,  'Odor  control,  'Sludge  management, 
•Sludge  treatment,  'Wastewater  facilities, 
•Wastewater  treatment,  Air  pollution,  Atmospher- 
ic circulation,  Maryland,  Mathematical  models, 
Quality  control. 

The  Montgomery  County  (Maryland)  Composting 
Facility  is  designed  to  process  municipal  sludge 
generated  by  a  wastewater  treatment  plant,  and  to 
transform  it  into  a  well  stabilized  compost.  The 
operation  has  been  the  subject  of  odor  complaints 
from  nearby  residents.  In  response,  a  study  was 
initiated  to  develop  and  implement  odor  control 
improvements.  Among  the  various  odor  control 
methods  evaluated,  dispersion  enhancement  was 
selected  to  minimize  odor  impact  on  nearby  resi- 
dential areas.  An  atmospheric  dispersion  modeling 
study  was  performed  to  evaluate  various  design 
alternatives.  This  study  concluded  that  the  most 
effective  approaches  for  odor  control  are  exhaust 
air  dilution  treatment  for  the  odor  control  stack 
and  enclosure  of  the  composting  pads  with  stack 
discharges.  After  implementing  the  recommended 
odor  control  measures  at  this  facility,  a  field  tracer 
study  was  conducted  to  verify  the  accuracy  of  the 
dispersion  model  used  in  the  odor  impact  assess- 
ment and  to  compare  ambient  odor  concentrations 
levels  prior  to  and  after  facility  modification.  The 
findings  of  this  study  confirmed  that  significant  air 
quality  improvement  has  been  achieved  following 
the  facility  modification.  (See  also  W90- 11091) 
(Author's  abstract) 
W90-11134 


METRO  NASHVILLE  COMPOSTING. 

Metropolitan  Department  of  Water  and  Sewerage 
Services,  Nashville,  Tennessee. 
B.  L.  Hazelwood. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  220-222. 

Descriptors:  •Composting,  *Land  disposal,  •Mu- 
nicipal wastewater,  *Sludge  disposal,  *Sludge 
management,  *Tennessee,  'Wastewater  treatment, 
Construction  costs,  Design  criteria,  Economic  as- 
pects, Quality  control,  Static  pile  composting. 

In  the  summer  of  1983,  the  Central  Wastewater 
Treatment  Plant  was  accumulating  more  sludge 
than  it  could  burn  in  its  incinerators;  therefore,  an 
alternate  plan  for  disposal  of  sludge  had  to  be 
found  immediately.  Consultants  were  employed  to 
analyze  the  situation  and  evaluate  the  alternatives. 
Land  application  was  used  on  a  limited  basis  until 
April  30,  1987,  when  it  was  completely  eliminated 
due  to  the  objections  of  property  owners  adjacent 
to  some  of  the  areas  of  application.  Static  pile 
composting  is  presently  in  use  on  a  full  time  basis. 
The  composting  facility  presently  processes 
twenty  dry  tons  a  day;  however,  expansion  of  the 
facility  increasing  capacity  to  forty  dry  tons  a  day 
should  be  completed  by  October,  1987.  The  facili- 
ty mechanization  and  expansion  will  include  a 
sludge  hopper,  pug  mill,  chip  silo,  tromel  screens, 
conveyer  belts,  and  related  machinery.  The  total 
cost  for  the  project  is  estimated  at  approximately 
three  million  dollars.  Upon  completion  of  the 
project,  the  prime  costs  in  composting  should  be 
greatly  reduced,  resulting  in  less  needed  manpow- 
er, better  processing,  and  a  better  quality  final 
composted  product.  (See  also  W90- 11091)  (Au- 
thor's abstract) 


ODOR  CONTROL  FOR  STATIC  PILE  SYS- 
TEMS THROUGH  PROCESS  MODIFICA- 
TIONS. 

Cerenzio  and  Panaro  P.C.,  Hamburg,  NJ. 
P.  F.  Cerenzio,  G.  A.  Panaro,  and  P.  R.  Goodman. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  229-235.  7  fig. 

Descriptors:  'Aerators,  'Air  circulation,  'Com- 
posting, 'Municipal  wastes,  'Odor  control, 
'Sludge  management,  'Sludge  treatment,  'Static 
pile  composting,  'Wastewater  treatment,  Design 
criteria,  Moisture,  New  Jersey,  Sludge  drying, 
Temperature. 

The  Sussex  County  (New  Jersey)  Municipal  Utili- 
ties Authority's  sludge  composting  facility,  which 
utilized  the  Beltsville  sludge  composting  method, 
suffered  from  poor  drying  efficiencies,  and  severe 
odor  problems,  which  ultimately  resulted  in  the 
suspension  of  composting  operations  in  April, 
1985,  nine  months  after  startup.  The  major  causes 
of  these  problems  included  an  inadequate  aeration 
system  capacity  (which  caused  excessive  pile  tem- 
peratures), non-uniform  air  distribution,  poor  tem- 
perature control,  and  the  rewetting  of  composting, 
curing,  and  finished  material  from  precipitation. 
Pilot  studies  conducted  by  the  Authority  deter- 
mined that  by  enclosing  the  compost,  curing,  and 
finished  material,  increasing  the  aeration  system  to 
provide  a  maximum  air  delivery  rate  of  350  cfm 
per  dry  ton  (in  the  forced-air  mode),  using  multiple 
aeration  systems  controlled  in  the  temperature- 
feedback  mode,  screening  of  composted  material 
prior  to  curing,  and  dilution  of  the  exhaust  air  from 
all  enclosures,  the  facility  could  again  resume  oper- 
ation. After  implementation  of  these  modifications 
to  the  Authority's  existing  composting  facility,  the 


facility  was  reopened,  and  has  been  successfully 
operating   for   nearly   a   full   year,    with   efficient 
drying  and  minimal  odor.  (See  also  W90- 11091) 
(Author's  abstract) 
W90-11135 


ODOR  CONTROL  STRATEGIES  AND  EXPERI- 
ENCE AT  THE  MONTGOMERY  COUNTY 
COMPOSTING  FACILITY. 

Washington  Suburban  Sanitary  Commission,  Silver 
Spring,  MD.  Sludge  Operations  Div. 
C.  M.  Murray. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  236-242.  9  fig,  6  tab,  9  ref. 

Descriptors:  'Composting,  'Odor  control,  'Sludge 
management,  'Sludge  treatment,  'Wastewater 
treatment,  Air  scrubber  systems,  Maryland,  Proc- 
ess control,  Ventilation. 

Odor  control  problems  have  affected  many  sludge 
composting  facility  operations  in  this  country.  Op- 
erators of  the  Montgomery  County  Composting 
Facility  in  Silver  Spring,  Maryland  have  attempted 
to  objectively  evaluate  odor  production  through- 
out the  composting  process,  and  to  develop  odor 
control  strategies  for  the  operation.  These  efforts 
have  led  to  a  better  understanding  of  the  produc- 
tion, transport  and  control  of  odors  at  large  scale 
composting  operations.  Process  control  improve- 
ments have  been  implemented  to  reduce  odor  pro- 
duction rates,  and  improvements  have  been  con- 
structed to  better  control  odors.  These  improve- 
ments include  an  exhaust  air  scrubbing  system  and 
dispersion  enhancement  systems  for  the  treated 
exhaust  air,  as  well  as  enclosure  and  controlled 
ventilation  of  a  portion  of  the  operation.  (See  also 
W90-11091)  (Author's  abstract) 
W90-11136 


POTASSIUM  PERMANGANATE  FOR  SLUDGE 
ODOR  CONTROL. 

Carus  Chemical  Co.,  La  Salle,  IL. 
J.  E.  Boll. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  243-247.  2  tab. 

Descriptors:  'Municipal  wastes,  'Odor  control, 
•Potassium  permanganate,  *Sludge  management, 
•Sludge  treatment,  •Wastewater  treatment,  Hy- 
drogen sulfide,  On-site  tests,  Quality  control, 
Septic  sludge,  Sludge  drying. 

The  use  of  potassium  permanganate  for  the  direct 
treatment  of  municipal  wastewater  and  wastewater 
sludges  is  a  new  and  evolving  technique.  In  gener- 
al, potassium  permanganate  is  applied  to  improve 
plant  performance  and  to  eliminate  septic  condi- 
tions. The  most  successful  area  of  application  has 
been  in  the  sludge  handling  and  dewatering  proc- 
ess. Permanganate  reacts  quickly  with  hydrogen 
sulfide  and  other  odorous  compounds.  Although 
odor  control  is  often  the  primary  goal  of  perman- 
ganate treatment,  secondary  benefits  have  been 
observed.  As  plant  performance  improves,  substan- 
tial cost  savings  may  result.  Permanganate  solu- 
tions are  added  into  wastewater  or  sludge  flows 
upstream  of  the  odor  emission  point.  In  sludge 
dewatering,  this  is  usually  into  the  inlet  side  of  the 
sludge  transfer  pump.  On-site  testing  is  the  most 
reliable  method  for  determining  permanganate 
dosing  requirements  at  any  plant.  Bench-scale  lab- 
oratory tests  can  also  help  to  predict  dosages  and 
treatment  effectiveness.  (See  also  W90- 11091)  (Au- 
thor's abstract) 
W90-11137 


POST     TAX     REFORM     APPROACHES     TO 
WASTEWATER  PRIVATIZATION. 

Parsons  Municipal  Services,  Inc.,  Pasadena,  CA. 
D.  D.  Parker. 
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Group  5D— Waste  Treatment  Processes 
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IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  271-273. 

Descriptors:  *Cost  allocation,  'Legislation,  *Pri- 
vatization,  *Tax  Reform  Act,  *Wastewater  treat- 
ment, Economic  aspects,  Legal  aspects,  Operating 
policies,  Public  investment,  Regulations,  Sludge 
management. 

Changes  are  occurring  in  the  marketplace  for 
public-private  partnership  transactions  following 
the  passage  of  the  Tax  Reform  Act  of  1986.  Privat- 
ization was  viewed  in  a  narrow  tax-driven  environ- 
ment. The  restriction  of  tax  benefits  results  in 
greater  attention  to  issues  of  project  need,  service 
requirements,  and  local  control.  The  Tax  Reform 
Act  has  resulted  in  simplification  be  taking  much 
of  the  tax  code  magic  out  of  public-private  partner- 
ships. The  Tax  Reform  Act  refocused  attention  on 
important  issues  of  service  quality  and  service 
price,  blurred  the  distinction  between  ownership 
and  operations,  and  re-asserted  the  importance  of 
good  operations.  (See  also  W90-11091)  (Brunone- 
PTT) 
W90-11142 


CHARACTERIZATION  OF  PHOTOTOXICITY 
OF  METAL  ENGRAVING  EFFLUENT  SAM- 
PLES. 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-11165 


ACTTVATED  CARBONS  FOR  PHENOLS  RE- 
MOVAL FROM  WASTEWATERS. 

Bialystok  Technical  Univ.  (Poland).  Inst,  of  Envi- 
ronmental Protection  Engineering. 
J.  T.  Paprowicz. 

Environmental  Technology  ETLEDB,  Vol.  11, 
No.  1,  p  71-82,  January  1990.  6  tab,  20  ref. 

Descriptors:  'Activated  carbon,  'Industrial 
wastewater,  'Phenols,  'Wastewater  treatment,  Ca- 
pacity, Chemical  treatment,  Comparison  studies, 
Kinetics,  Pore  size,  Sorption. 

The  use  of  various  activated  carbons  for  treatment 
of  phenolic  wastewater  was  studied.  Specific  sur- 
faces, pore  volumes,  size  of  grains,  shipping 
weights  and  mechanical  resistances  to  abrasion  and 
crushing  for  some  carbons  from  various  European 
firms  were  determined.  Sorptive  kinetics  and  sorp- 
tive  capacity  studies  were  performed  for  four 
phenol  concentrations:  1,  10,  100  and  1000  mg/cu 
dm.  Activated  carbons  of  vegetable  origin  were 
found  to  absorb  phenol  with  the  highest  rate 
whereas  carbons  obtained  from  hard  coal  sorbed 
very  slowly.  Carbons  with  large  pore  volume  ab- 
sorbed most  quickly,  while  all  the  carbons  tested 
reached  total  sorptive  equilibrium  in  45  to  1 50  min. 
Sorption  rate  increased  with  increasing  macro- 
pores  volume  and  decreasing  carbon  grain;  it  did 
not  depend  on  the  specific  surface  of  sorbents. 
Sorption  capacity  depended  upon  the  number  of 
hydroxylic  groups,  micropores,  and  mezopores, 
and  was  independent  of  specific  surface.  A  ten- 
class  scheme  for  classification  of  carbons  with  re- 
spect to  their  quality  and  usability  for  removal  of 
different  concentrations  of  phenol  from 
wastewater  was  devised.  (MacKeen-PTT) 
W90-I1169 


ANAEROBIC  TREATMENT  OF  CURRANT- 
FINISHING  WASTEWATER:  UASB  VERSUS 
FLUIDIZED-BED  REACTOR. 

Patras  Univ.  (Greece).  Dept.  of  Chemistry. 

N.  Athanasopoulos. 

Biological  Wastes  BIWAED,  Vol.  32,  No.  3,  p 

161-167,  1990.  3  fig,  2  tab,  5  ref. 

Descriptors:  'Anaerobic  digestion,  'Anaerobic  flu- 
idized  bed  process,  'Biological  wastewater  treat- 
ment, 'Upflow  anaerobic  sludge  blanket  process, 
•Wastewater  treatment,  Chemical  oxygen  demand, 
Currant  finishing  effluent,  Currants,  Sludge  treat- 
ment, Sultanas,  Wastewater  treatment  facilities. 


The  most  common  type  of  treatment  of  currant 
and  sultana  finishing  effluent  is  biological  oxidation 
(biofiltration/activated  sludge),  but  the  supply  of 
the  necessary  air  and  nutrients  for  this  aerobic 
process  is  very  expensive.  A  possible  alternative 
treatment  for  this  wastewater  is  anaerobic  diges- 
tion. Two  upflow  anaerobic  sludge-bed  (UASB) 
reactors  of  9  and  220  L  capacity  and  one  anaerobic 
fluidized-bed  (AFB)  reactor  of  9  L  capacity  are 
described.  The  reactors  operated  with  currant-fin- 
ishing wastewater.  Acclimation  period  was  short 
provided  that  the  reactors  were  seeded  with  active 
granular  sludge.  Performance  of  the  anaerobic  flu- 
idized  bed  reactor  was  higher  than  the  upflow 
anaerobic  sludge-bed  reactor.  Loading  of  16  kg/cu 
m/day  in  the  anaerobic  fluidized  bed  reactor  re- 
sulted in  chemical  oxygen  demand  removals  of 
95%,  whereas  loading  21  kg/cu  m/day  resulted  in 
COD  removals  of  85%.  Loading  12.5  kg/cu  m/ 
day  in  the  220  L  upflow  anaerobic  sludge-bed 
reactor  resulted  in  chemical  oxygen  demand  re- 
moval of  93.5%,  and  loading  10.2  kg/cu  m/day 
had  removals  of  95%.  An  anaerobic  reactor  must 
be  designed  below  its  ultimate  maximal  loading 
capacity  to  accommodate  satisfactorily  stress  situa- 
tions. By  doing  this  with  the  anaerobic  fluidized- 
bed,  its  main  advantage  of  high  organic  loading  is 
lost.  Also,  in  order  to  prevent  severe  upsets  the 
anaerobic  fluidized-bed  requires  careful  monitoring 
and  control.  Capital  and  maintenance  costs  are 
relatively  high.  The  upflow  anaerobic  sludge-bed 
reactor  seems  more  favorable.  Limitations  associat- 
ed with  the  development  of  the  granular  sludge  do 
not  exist,  since  it  is  developed  quite  readily.  It  is 
easy  and  simple  in  operation  and  withstands  long 
periods  of  stand-still.  (Mertz-PTT) 
W90-11176 


APPLICATION  OF  RUMEN  MICROORGA- 
NISMS FOR  A  HIGH  RATE  ANAEROBIC  DI- 
GESTION OF  PAPERMILL  SLUDGE. 

Katholieke  Univ.  Nijmegen  (Netherlands).  Dept. 
of  Microbiology. 

H.  J.  Gijzen,  P.  J.  L.  Derikx,  and  G.  D.  Vogels. 
Biological  Wastes  BIWAED,  Vol.  32,  No.  3,  p 
169-179,  1990.  4  fig,  2  tab,  14  ref. 

Descriptors:  'Anaerobic  digestion,  'Biogas, 
'Paper  industry,  'Sludge  treatment,  'Upflow  an- 
aerobic sludge  blanket  process,  'Wastewater  treat- 
ment, Acidogenic  reactors,  Inorganic  matter, 
Wastewater  treatment  facilities. 

The  anaerobic  digestion  of  papermill  sludge  con- 
taining a  high  amount  of  inorganic  matter  was 
studied  over  a  three-month  period.  By  using  this 
two-stage  digestion  process  an  overall  conversion 
of  papermill  sludge  into  biogas  was  realized.  De- 
spite the  presence  of  about  58%  inorganic  matter 
in  the  substrate,  a  high  rate  of  hydrolysis  and 
subsequent  acid  formation  could  be  achieved  in  the 
acidogenic  reactor  which  was  inoculated  with 
rumen  microorganisms.  Degradation  efficiency  of 
neutral  detergent  fiber  amounted  to  62%  at  high 
loading  rate  (34.2  g  volatile  solids/L/day)  and 
short  solid  retention  time  (51  hours).  In  order  to 
study  the  effect  of  accumulation  of  inorganic 
matter  in  the  reactor,  degradation  efficiency  was 
studied  at  various  loading  rates  and  solid  retention 
times.  An  increase  of  solid  retention  time  to  74 
hours  resulted  in  a  decreased  degradation  efficien- 
cy, probably  due  to  an  increased  ash  content  in  the 
reactor  under  these  condition.  The  effect  of  inor- 
ganic matter  accumulation  was  also  studied  after 
coupling  of  the  rumen  derived  acidogenic  reactor 
to  an  upflow  anaerobic  sludge  blanket-type  meth- 
anogenic  reactor.  (Mertz-PTT) 
W90-11177 


ANAEROBIC  TREATMENT  OF  MUNICIPAL 
LANDFILL  LEACHATE  USING  AN  ANAERO- 
BIC HYBRID  DIGESTER. 

Orange   Free   State   Univ.,    Bloemfontein   (South 
Africa).  Dept.  of  Microbiology. 
T.  J.  Britz,  C.  A.  Venter,  and  R.  P.  Tracey. 
Biological  Wastes  BIWAED,  Vol.  32,  No.  3,  p 
181-191,  1990.  2  fig,  3  tab,  17  ref. 

Descriptors:  'Anaerobic  digestion,  'Landfills, 
'Leachates,  'Wastewater  treatment,  'Water  pollu- 
tion prevention,  Biogas,  Chemical  oxygen  demand, 


Hybrid     digester,     Methane,     Propionic     aci 
Wastewater  treatment  facilities. 

A  high-strength  leachate  from  a  municipal  land! 
site  (chemical  oxygen  demand  18,000  mg/L)  w 
treated  using  an  anaerobic  hybrid  laboratory-sea 
digester  (1.9  L  digester  volume)  under  mesophil 
conditions.  Depending  on  the  sampling  time,  tl 
leachate  composition  and  characteristics  varii 
considerably  (1700-52,000  mg/L  chemical  oxygi 
demand)  and  it  was  thus  standardized  to  a  chen 
cal  oxygen  demand  value  of  18,000  mg/L.  It  w 
found  that  the  hybrid  digester  could  reduce  tl 
chemical  oxygen  demand  of  the  leachate  by  90' 
at  loading  rates  of  14.53  kg  chemical  oxygi 
demand/cu  m/day  and  greater  than  80%  at  loa 
ing  rates  of  20.54  kg  chemical  oxygen  demandA 
m/day.  Total  biogas  yields  ranged  between  5. 
cubic  m/cu  m  at  a  hydraulic  retention  time  of  1 
days  and  6.89  cubic  m/cu  m  at  a  retention  time  « 
0.9  day.  The  methane  content  of  the  biogas  varit 
between  65  and  75%.  System  overloading  w 
characterized  by  the  accumulation  of  large  quani 
ties  of  volatile  acids,  especially  propionic  aci 
(Author's  abstract) 
W90-11178 


THERMOPHILIC  METHANE  PRODUCTIO 
FROM  DAIRY  CATTLE  WASTE. 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Anim 

Science. 

J.  E.  Wohlt,  R.  A.  Frobish,  C  L.  Davis,  M.  P. 

Bryant,  and  R.  I.  Mackie. 

Biological  Wastes  BIWAED,  Vol.  32,  No.  3, 

193-207  ,  1990.  1  fig,  8  tab,  19  ref. 

Descriptors:  'Anaerobic  digestion,  'Dairy  indu 
try,  'Farm  wastes,  'Methanogenesis,  'Waste  trea 
ment,  Acetates,  Butyrate,  Cattle,  Cellulose,  La( 
tates,  Lignin,  Methane,  Nitrogen,  Phosphorus,  P< 
tassium,  Propionic  acid,  Silicon,  Sodium,  Volati) 
solids. 

Methane  production  from  waste  of  dairy  cattle  fe 
diets  containing  72%  roughage  was  investigated  i 
anaerobic  reactors  at  60  C  with  retention  times  si 
at  3,  6  and  9  days.  Influent  concentrations  c 
volatile  solids  were  increased  in  steps  of  2%  from 
to  14%  volatile  solids  or  until  the  reactor  faile 
due  to  excess  substrate.  Gas  production  was  meas 
ured  and  samples  of  effluent  taken  from  six  consec 
utive  days  after  allowing  three  volume  turnovei 
for  each  increment  of  volatile  solids.  The  max 
mum  concentration  of  volatile  solids  in  the  sut 
strate  for  highest  volumetric  fermentation  efficieri 
cy  was  8-10  for  3  days  retention  time,  10-12  for 
days,  and  12  for  9  days  retention  time.  Destructioi 
of  volatile  solids  for  these  and  lower  substrat 
concentrations  was  19-24%  for  3-day  retentioi 
time  reactors,  26-27%  for  6-day  reactors,  and  30 
33%  for  9-day  retention  time  reactors.  The  corre 
sponding  methane  production  rates  were  0.09-0. 12 
0.11-0.14  and  0.11-0.16  L/day/g  of  volatile  solid 
in  substrate.  The  gas  contained  51-56%  metham 
with  the  rest  mainly  carbon  dioxide.  Increasing  thi 
percentage  of  feed  volatile  solids  beyond  thi 
values  indicated  resulted  in  greatly  decreased  vola 
tile  solids  destruction  and  methane  production 
The  dairy  cattle  waste  contained  the  followinj 
constituents:  Volatile  solids,  Na,  K,  P,  Si,  non 
ammonia  N  expressed  as  crude  protein,  NH3-N 
cell  wall  constituents,  acid  detergent  fiber,  hemi 
cellulose,  cellulose,  lignin,  acetate,  lactate,  anc 
ether  extract.  Detailed  analyses  for  organic  acidi 
indicated  that  the  efficiency  of  methanogenesii 
was,  in  general,  good  until  increasing  organic  load 
ing  rates  caused  total  organic  acid  concentration  tc 
reach  120-150  millimoles.  As  loading  rates  in' 
creased,  propionate  was  the  first  acid  to  increase 
Acetate  was  the  second  acid  to  increase.  Butyrate 
was  low  or  absent  initially  but  was  produced  al 
high  loading  rates.  Inhibition  of  methane  did  nol 
appear  to  be  associated  with  a  change  in  any 
specific  acid.  (Author's  abstract) 
W90-11179 


FATTY  ACIDS  MONITORING  IN  THE  AN- 
AEROBIC DEPURATION  OF  OLIVE  OIL 
MILL  WASTEWATER. 

Milan  Univ.  (Italy).  Dipt,  di  Chimica  Organica  e 
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A.  Morelli,  B.  Rindone,  V.  Andreoni,  M.  Villa, 

and  C.  Sorlini. 

Biological  Wastes  BIWAED,  Vol.  32,  No.  4,  p 

253-263,  1990.  1  fig,  2  tab,  19  ref. 

Descriptors:  'Anaerobic  digestion,  'Fatty  acids, 
•Food  processing  industry,  'Olive  oil, 
•Wastewater  treatment,  Chemical  oxygen  demand, 
Depuration,  Hydrogen  ion  concentration,  Hydro- 
genation,  Storage  time,  Upflow  anaerobic  sludge 
blanket  process. 

Wastewater  from  olive  oil  mills  is  extremely  pol- 
luting due  to  its  high  content  of  organic  substances. 
Hence,  treatment  of  olive  oil  mill  effluents  is  an 
important  problem  all  over  the  Mediterranean  area 
due  to  the  difficulty  of  reaching  the  depuration 
efficiency  required  by  national  regulations  and  the 
related  costs.  Anaerobic  digestion  of  olive  oil  mill 
wastewater  was  investigated  using  an  upflow  an- 
aerobic sludge  blanket  pilot  plant  and  a  laboratory 
fixed-bed  upflow  digester.  Fatty  acid  mapping  in 
olive  oil  mill  wastewater  showed  that  hydrogena- 
tion  of  double  bonds  and  some  degradative  activity 
is  operating  during  storage  but  is  limited  by  the 
simultaneous  lowering  of  pH.  A  similar  behavior 
was  found  to  occur  in  wastewater  stored  in  tanks 
for  several  months.  The  hydrogenation  step  seems 
to  be  more  efficient  in  the  upflow  anaerobic  sludge 
blanket  plant,  whereas  transformation  of  acids  into 
lower  homologues  seems  to  be  more  efficient  in 
the  fixed-bed  digester.  Hence,  fatty  acid  mapping  is 
complementary  to  chemical  oxygen  demand  meas- 
urements in  the  evaluation  of  the  autodepuration 
and  the  biological  depuration  of  olive  oil 
wastewater,  and  is  an  important  tool  to  study 
metabolic  details  of  the  depuration.  These  could  be 
used  to  optimize  factors  such  as  storage  times, 
storage  pH,  and  to  select  the  most  appropriate 
anaerobic  depuration  procedure  for  a  specific 
wastewater.  (Mertz-PTT) 
W90-11180 


WASTEWATER  TREATMENT  AND  ALGAL 
PRODUCTIVITY  IN  AN  INTEGRATED  POND- 
ING SYSTEM. 

Kuwait  Inst,  for  Scientific  Research,  Safat. 
I.  Banat,  K.  Puskas,  I.  Esen,  and  R.  Al-Daher. 
Biological  Wastes  BIWAED,  Vol.  32,  No.  4,  p 
265-275,  1990.  4  fig,  2  tab,  12  ref. 

Descriptors:  'Arid  zone,  'Municipal  wastewater, 
'Stabilization  ponds,  'Wastewater  treatment, 
'Wastewater  treatment  facilities,  Ammonia,  Bio- 
logical oxygen  demand,  Chemical  oxygen  demand, 
Pathogenic  bacteria,  Ponds. 

Among  the  many  design  alternatives  available  for 
wastewater  treatments  are  the  ponding  systems. 
They  have  low  construction,  maintenance  and  op- 
eration costs  and  can  handle  fluctuating  organic 
hydraulic  loads  efficiently.  A  pilot  plant  was  con- 
structed to  investigate  the  use  of  intergrated  pond- 
ing systems  for  municipal  wastewater  treatment  in 
arid  regions.  The  main  objectives  of  this  study 
were  to  determine  the  wastewater  treatment  effi- 
ciency of  this  system  and  to  investigate  the  algal 
productivity  under  various  operational  and  envi- 
ronmental conditions.  Treatment  efficiency  was 
determined  in  the  facultative  and  high-rate  ponds 
that  were  operated  in  series  at  various  water 
depths,  organic  loadings  and  detention  times.  Con- 
trol ponds  with  fixed  parameters  were  also  operat- 
ed. The  results  showed  the  efficiency  of  this 
system  in  removing  organic  content  of  the  munici- 
pal wastewater.  Removals  of  up  to  95%  biological 
oxygen  demand,  85%  chemical  oxygen  demand, 
90%  ammonia  and  greater  than  99%  of  the  patho- 
genic indicator  microorganisms  were  achieved. 
Algae  productivities  of  150-300  kg/ha/day  were 
obtained  under  favorable  conditions.  High  produc- 
tivities were  obtained  at  low  detention  times  and 
greater  pond  depths  in  high-rate  ponds,  and  at  high 
organic  loading  within  the  ranges  investigated.  It  is 
concluded  that  the  integrated  ponding  system  is  a 
viable  alternative  for  the  treatment  of  municipal 
wastewater.  Sufficient  removal  of  pollutants  can  be 
achieved  to  produce  treated  wastewater  that  is 
superior  to  that  of  conventional  secondary  treat- 
ment systems.  In  addition,  the  system  offers  many 
advantages,  such  as  low  operational  costs.  Finally, 


the  high-rate  pond  effluent  contains  considerable 
amounts  of  algal  biomass  that  can  be  separated  and 
used  as  a  source  of  protein  or  as  soil  conditioner 
and  fertilizer.  (Mertz-PTT) 
W90-11181 


GROWTH-RATE  INHIBITION  OF  ACETO- 
CLASTIC  METHANOGENS  BY  AMMONIA 
AND  PH  IN  POULTRY  MANURE  DIGESTION. 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Water  Pollution  Control. 
J.  H.  Hunik,  H.  V.  M.  Hamelers,  and  I.  W.  Roster. 
Biological  Wastes  BIWAED,  Vol.  32,  No.  4,  p 
285-297,  1990.  55  fig,  3  tab,  27  ref. 

Descriptors:  'Anaerobic  digestion,  'Biogas,  'Farm 
wastes,  'Growth  kinetics,  'Methanogenesis, 
'Poultry,  'Waste  treatment,  Acetates,  Ammonia, 
Biomass,  Growth  rates,  Hydrogen  ion  concentra- 
tion, Inhibition,  Manure,  Mathematical  equations, 
Methane,  Methane  bacteria,  Volatile  solids. 

At  many  Dutch  poultry  farms,  the  birds'  droppings 
are  stored  as  a  slurry  of  14%  total  solids  (9% 
volatile  solids).  The  high  solids  content  as  com- 
pared to  other  types  of  manure  makes  liquid  poul- 
try manure  attractive  for  anaerobic  digestion  be- 
cause the  potential  biogas  production  per  unit  of 
volume  is  relatively  high.  The  maximum  growth 
rate  of  acetoclastic  methanogens  was  measured  at 
ammonia  concentrations  between  0.55  and  0.74 
mol/L  and  a  pH  between  7.80  and  7.93.  The 
observed  maximum  growth  rate  varied  between 
0.0046  and  0.0000/hour  under  these  experimental 
conditions.  The  maximum  growth  rate  was  calcu- 
lated by  monitoring  the  gas  production  rate  of 
batch  reactors  under  conditions  of  substrate  satura- 
tion (maximum  growth  rate  in  prevailing  environ- 
ment); the  acetate  concentration  during  all  experi- 
ments was  above  0.025  mol/L.  The  pH  and  total 
ammonia  concentration  were  the  predominant  inhi- 
bition factors  for  acetoclastic  methanogens  under 
these  conditions.  The  best  mathematical  descrip- 
tion for  the  inhibition  of  the  growth  rate  is  given 
by  an  equation  that  contains  the  total  ammonia 
concentration  as  well  as  the  pH,  and  this  descrip- 
tion was  significantly  better  than  a  description 
using  a  calculated  free  ammonia  concentration. 
The  plot  of  the  measured  pH  against  the  measured 
total  ammonia  concentration  indicates  whether  the 
acetoclastic  methanogens  would  have  an  increase 
in  biomass  or  a  decrease  in  biomass.  If  there  is  an 
increase  in  biomass,  the  value  for  maximum 
growth  rate  can  be  calculated;  the  reciprocal  of 
this  maximum  growth  rate  represents  the  shortest 
possible  hydraulic  retention  time  for  the  digester 
operated  under  the  pH  and  total  ammonia  concen- 
tration. (Mertz-PTT) 
W90-11182 


This  suggests  that  many  other  toxic  metals  could 
be  similarly  chelated.  It  is  possible  that  biological 
oxygen  demand  measurements  of  wastewaters  con- 
taining toxic  metals  might,  in  general,  be  success- 
fully carried  out  using  EDTA  as  a  chelating  agent. 
(Mertz-PTT) 
W90-11183 


TRANSPORT  OF  HEAVY  METALS  DURING 
ANAEROBIC  DIGESTION  OF  WATER  HYA- 
CINTH. 

Universidad    Autonoma    Metropolitana,    Mexico 
City.  Dept.  de  Biotecnologia. 
K.  Ilangovan,  M.  Fuentes,  and  O.  Monroy. 
Biotechnology  Letters  BILED3,  Vol.  12,  No.  5,  p 
387-392,  May  1990.  2  fig,  4  tab,  14  ref. 

Descriptors:  'Anaerobic  digestion,  'Heavy  metals, 
'Tertiary  wastewater  treatment,  'Wastewater 
treatment,  'Water  hyacinth,  Biogas,  Cadmium, 
Chelating  agents,  Copper,  Fatty  acids,  Hydrolysis 
reactors,  Lead,  Methanogenic  bacteria,  Organic 
carbon,  Path  of  pollutants,  Upflow  anaerobic 
sludge  blanket  process,  Volatile  solids,  Zinc. 

Water  hyacinth  (Eichhornia  crassipes  (Mart) 
Solms.)  has  been  used  for  tertiary  wastewater 
treatment  because  of  its  ability  to  remove  heavy 
metals  from  toxic  effluents.  This  native  of  Brazil  is 
considered  one  of  the  most  noxious  aquatic  weeds 
in  tropical  and  semitropical  regions.  Anaerobic 
digestion  is  a  disposal  method  for  the  excess  water 
hyacinth  because  it  must  be  harvested  for 
wastewater  treatment.  Anaerobic  digestion  of  the 
juice  fraction  of  water  hyacinth,  milled  without 
roots,  was  investigated.  Rates  of  adsorption  or 
chelation  of  Pb,  Cd,  Zn  and  Cu  by  anaerobic 
sludges  were  measured  during  a  two-phase  diges- 
tion of  water  hyacinth  leaf  extract.  An  upflow 
anaerobic  sludge  blanket  reactor  and  a  hydrolysis 
reactor  were  used.  It  was  found  that  absorption  or 
chelation  was  higher  in  the  methanogenic  sludge 
than  in  the  acidogenic  sludge.  Transport  of  metals 
was  dependent  upon  total  organic  carbon,  volatile 
and  total  suspended  solids  content  of  both  anaero- 
bic sludges.  It  has  been  reported  that  most  of  the 
transition  metals  inhibit  the  methanotrophs,  in- 
creasing the  volatile  fatty  acids  concentration  at 
the  effluent  and  reducing  the  rate  of  biogas  pro- 
duction. No  significant  reduction  on  biogas  pro- 
duction due  to  the  presence  of  heavy  metals  was 
found  in  the  upflow  anaerobic  sludge  blanket  reac- 
tor. It  appears  that  the  concentrations  of  total 
organic  carbon,  total  solids  and  volatile  suspended 
solids  in  the  upflow  anaerobic  sludge  blanket 
sludge  may  protect  the  methanogenic  populations 
from  heavy  metals  inhibition.  The  presence  of  or- 
ganic carbon  may  chelate  or  adsorb  metals,  thus 
detoxifying  the  media.  (Mertz-PTT) 
W90-11184 


USE  OF  EDTA  FOR  CHELATING  TOXIC 
METALS  INHIBITING  BOD  MEASURE- 
MENTS. 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Chem- 
istry. 

C.  M.  A.  Ademoroti. 

Biological  Wastes  BIWAED,  Vol.  32,  No.  4,  p 
299-303,  1990.  4  tab,  5  ref. 

Descriptors:  'Biological  oxygen  demand,  'Chelat- 
ing agents,  'Copper,  'EDTA,  'Heavy  metals, 
'Wastewater  analysis,  'Wastewater  treatment, 
'Zinc,  Biodegradation,  Metals. 

Microorganisms  are  known  to  bring  about  biode- 
gradation of  organic  matter  present  in  any 
wastewater.  In  the  presence  of  toxic  metals,  these 
organisms  may  die,  so  that  there  is  no  biodegrada- 
tion activity,  or  they  may  be  inactivated  such  that 
their  biodegradation  activity  is  suppressed  and  the 
apparent  biological  oxygen  demand  values  are  low. 
The  trans-isomer  of  sodium  ethylenediamine-te- 
traacetic  acid  (EDTA)  was  used  to  chelate  metal 
ions  known  to  inhibit  accurate  determination  of 
biological  oxygen  demand  of  wastewater.  The 
EDTA  did  not  show  any  appreciable  effect  on  the 
biological  oxygen  demand  values  of  the  poultry 
wastewater.  The  results  showed  that  5  or  6  mg/L 
of  Cu(2  +  )  or  Zn(2  +  )  were  effectively  chelated  by 
1  ml  EDTA  and  10  or  11  mg/L  of  copper  and  zinc 
ions  were  also  effectively  chelated  by  2  ml  EDTA. 


NITRIFICATION  OF  SWINE  WASTE. 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Microbiologic  Appliquee. 

M.  Blouin,  J.  G.  Bisaillon,  R.  Beaudet,  and  M. 

Ishaque. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

36,  No.  4,  p  273-278,  April  1990.  1  fig,  5  tab,  37  ref. 

Descriptors:  'Animal  wastes,  'Biodegradation, 
'Biological  treatment,  'Hogs,  'Nitrification, 
♦Waste  treatment,  Activated  sludge,  Ammonia, 
Bacterial  growth,  Nitrites,  Nitrogen,  Nitrogen 
fixing  bacteria,  Organic  matter. 

Swine  waste  contains  many  carbonaceous  and  ni- 
trogenous substances  as  pollutants.  A  primary  bio- 
logical treatment  is  normally  designed  for  maxi- 
mum biodegradation  of  organic  matter.  Ammonia 
nitrogen  is  present  at  very  high  concentrations  in 
stabilized  swine  waste  and  can  be  transformed  in  a 
secondary  treatment.  Removal  of  nitrogen  from 
stabilized  swine  waste  is  important  because  it  pro- 
motes eutrophication  of  the  receiving  water 
course.  Complete  oxidation  of  ammonia  nitrogen 
to  nitrite  was  observed  in  stabilized  swine  waste 
after  49  days  in  incubation  at  400  rpm  and  29  C, 
only  if  10%  activated  sludge  from  a  wastewater 
treatment  unit  and  1.5%  CaC03  were  added.  Sta- 
bilized swine  waste  contains  less  than  0.09  most 


199 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D— Waste  Treatment  Processes 


I 
V 

r 


probable  number  (MPN)  per  ml  of  nitrosobacteria 
and  2.3  MPN/ml  of  nitrobacteria.  In  activated 
sludge,  the  concentrations  of  these  bacteria  were 
2.4  MPN/ml  for  nitrosobacteria  and  420,000 
MPN/ml  for  nitrobacteria.  In  the  swine  waste 
where  ammonia  was  oxidized  to  nitrite,  the  nitro- 
sobacteria growth  increased  to  550,000  MPN/ml, 
while  the  nitrobacteria  growth  decreased  to  2.3 
MPN/ml.  Inoculation  of  a  freshly  stabilized  swine 
waste  with  10%  of  the  active  nitrifying  waste  and 
addition  of  1.5%  CaC03,  accelerated  the  oxidation 
of  ammonia  nitrogen  to  nitrite;  the  reaction  was 
completed  after  only  5  days  of  incubation.  Increas- 
ing the  incubation  period  to  10  days  resulted  in  the 
complete  oxidation  of  the  accumulated  nitrite  to 
nitrate.  In  the  stabilized  swine  waste,  complete 
nitrification  without  accumulation  of  nitrite  was 
obtained  in  only  5  days  of  incubation  when  the 
waste  was  inoculated  with  both  enriched  nitrifying 
populations.  (Mertz-PTT) 
W90-11189 


ADSORPTIVE  CAPACITIES  OF  ACTIVATED 
CARBON  FOR  ORGANIC  CONSTITUENTS  OF 
WASTEWATERS. 

Occidental   Chemical   Corp.,   Grand   Island,   NY. 
Grand  Island  Technology  Center. 
W.  Ying,  E.  A.  Dietz,  and  G.  C.  Woehr. 
Environmental  Progress  ENVPDI,  Vol.  9,  No.  1, 
p  1-9,  February  1990.  12  fig,  9  tab,  28  ref. 

Descriptors:  'Activated  carbon,  'Wastewater 
treatment,  Adsorption,  Groundwater  pollution,  In- 
dustrial wastewater,  Leachates,  Municipal 
wastewater,  Organic  carbon,  Water  pollution 
treatment. 

Activated  carbon  adsorbers  are  widely  employed 
in  water  and  wastewater  treatment  processes  for 
removing  organic  contaminants.  The  adsorptive 
capacities  of  activated  carbon  for  major  organic 
constituents  (target  compounds)  of  a  wide  variety 
of  wastewater  were  measured  in  pure  water  and  in 
actual  wastewater  samples.  Carbon  adsorption  iso- 
thermal experiments  were  performed  on  five  types 
of  industrial  wastewater:  Ethylene  dichloride  plant 
process  water,  phenolic  resin  manufacturing 
wastewater,  chemical  waste  landfill  leachate,  con- 
taminated groundwater,  and  publically  owned 
treatment  works  primary  treatment  effluent.  Com- 
petitive adsorption  due  to  the  presence  of  other 
organic  components  of  total  organic  carbon  of  the 
wastewater  reduced  carbon  capacities  for  all  target 
compounds  in  the  wastewaters  from  the  respective 
pure  water  isotherms.  The  capacity  reduction  for  a 
target  compound  was  found  to  depend  on  the 
relative  adsorptivity  of  the  target  compound 
versus  competing  compounds  (poorly  adsorbed 
total  organic  carbon  components  produced  a  small 
reduction  in  capacity  for  a  more  strongly  adsorbed 
target  compound),  and  the  fraction  of  the  back- 
ground total  organic  carbon  attributable  to  the 
target  compound.  The  findings  were  validated  by 
carbon  column  adsorption  breakthrough  data. 
(Mertz-PTT) 
W90-11212 


CHITOSAN  IN  CRAB  SHELL  WASTES  PURI- 
FIES ELECTROPLATING  WASTEWATER. 

Connecticut  Univ.,  Storrs.  Dept.  of  Chemical  En- 
gineering. 

R.  W.  Coughlin,  M.  R.  Deshaies,  and  E.  M.  Davis. 
Environmental  Progress  ENVPDI,  Vol.  9,  No.  1, 
p  35-39,  February  1990.  5  fig,  3  tab,  15  ref.  Nation- 
al Science  Foundation  grant  CBT-87 17768. 

Descriptors:  *Chitin,  *Metals,  'Shellfish  waste, 
•Sorption,  'Wastewater  treatment,  Chitosan,  Eco- 
nomic evaluation,  Industrial  wastewater,  Recy- 
cling, Shellfish. 

Waste  from  the  shellfish  industry  has  usually  been 
disposed  of  by  landfilling  or  ocean  dumping. 
Within  the  last  decade,  however,  one  of  the  major 
components  of  crustacean  shells,  namely,  chitin 
and  its  derivative,  chitosan,  have  been  used  as  a 
raw  material  for  a  large  number  of  potentially 
useful  products.  Chitosan,  a  polyglucosamine,  can 
be  forr  ied  by  de-acetylating  chitin.  Crab  shell  par- 
ticles were  treated  and  deacetylated  to  elaborate 
chitosan  on  their  outer  peripheries.  Partial  conver- 


sion of  crab  shell  waste  to  chitosan  in  the  outer, 
pellicular  regions  of  the  particles  produces  a  useful 
sorbent  for  transition  metal  ions  that  is  nearly  as 
effective  as  relatively  pure  chitosan.  It  is  technical- 
ly feasible  to  use  this  material  (partially  converted 
shellfish  waste)  to  sorb  metal  ions  from  electroplat- 
ing wastewaters,  to  elute  the  metals  therefrom,  and 
recycle  them  to  the  electroplating  process.  An 
approximate  economic  comparison  of  the  conven- 
tional precipitation  process  to  a  conceptual  process 
based  on  sorption  on  partially  converted  shellfish 
waste  indicates  that  partially  converted  shellfish 
waste  is  economically  more  favorable  under  rea- 
sonable assumptions.  (Mertz-PTT) 
W90-11213 


EFFECTS  OF  TEMPERATURE,  PH  AND  D.O. 
CONCENTRATION  ON  SETTLEABILITY  OF 
ACTIVATED  SLUDGE. 

Middle  East  Technical  Univ.,  Ankara  (Turkey). 

Dept.  of  Environmental  Engineering. 

G.  Surucu,  and  F.  D.  Cetin. 

Environmental   Technology   ETLEDB,   Vol.    11, 

No.  3,  p  205-212,  March  1990.  4  fig,  5  tab,  22  ref. 

Descriptors:  'Activated  sludge  process,  'Dis- 
solved oxygen,  'Hydrogen  ion  concentration, 
'Temperature,  'Wastewater  treatment,  Aeration, 
Aeration  basins,  Bacteria,  Flocculation,  Settleable 
solids,  Turbidity. 

The  performance  of  an  activated  sludge  system 
depends  on  the  conversion  of  colloidal  and  dis- 
solved organic  matter  into  suspended  microbial 
mass  and  the  physical  separation  of  the  resulting 
microbial  mass  from  the  liquid  by  sedimentation. 
Effects  of  temperature,  pH  and  dissolved  oxygen 
concentration  of  the  aeration  basin  on  the  settle- 
ability  of  activated  sludge  were  investigated  using 
a  synthetic  wastewater.  Temperatures  of  1 5,  20,  25, 
30,  and  35  C  were  studied.  pHs  between  4  and  9 
and  dissolved  oxygen  concentration  of  0.5,  1.0,  1.5, 
2.0  and  5.0  mg/L  were  also  examined.  Results 
indicate  that  activated  sludge  settleability  de- 
creased as  the  growth  temperature  of  sludge  was 
increased.  Parallel  to  the  settling  velocity  analysis, 
sludge  volume  indices  showed  increasing  trends  as 
the  temperature  was  increased.  The  variation  of 
settleability  with  temperature  may  have  originated 
from  the  changes  in  exocellular  polymers  of  bacte- 
ria, which  are  very  susceptible  to  temperature  vari- 
ations. As  the  pH  of  the  reactors  increased,  zone 
settling  velocities  increased  also.  This  was  related 
to  the  function  of  exocellular  polymers  on  the 
bioflocculation  of  bacteria.  Above  the  isoelectric 
point  of  bacteria,  addition  of  anions  to  the  system 
improved  the  flocculation  of  bacteria  by  increasing 
the  available  reactive  sites  on  polymers  as  well  as 
the  polymer  length.  At  low  dissolved  concentra- 
tions (below  2.0  mg/L)  of  aeration  basin,  the 
sludges  grown  were  non-flocculated,  and  superna- 
tants  were  highly  turbid.  Sludge  settleability  could 
not  be  measured.  At  dissolved  oxygen  concentra- 
tions of  2.0  and  5.0  mg/L  the  turbidity  was  low, 
floes  were  larger  in  size  and  settleability  was  great- 
ly improved  at  5.0  mg/L,  compared  with  2.0  mg/ 
L.  (Mertz-PTT) 
W90-11215 


SIMULTANEOUS  EXTRACTION  SCHEME:  A 
METHOD  TO  CHARACTERISE  METAL 
FORMS  IN  SEWAGE  SLUDGE. 

Roorkee  Univ.  (India).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-11216 


TREATMENT  OF  TEREPHTHALIC  ACID 
PLANT  WASTEWATER  WITH  AN  ANAERO- 
BIC FIXED  FILM  REACTOR. 

Universidad    Autonoma    Metropolitana,    Mexico 
City.  Dept.  de  Biotecnologia. 
A.  Noyola,  H.  Macarie,  and  J.  P.  Guyot. 
Environmental   Technology   ETLEDB,   Vol.    11, 
No.  3,  p  239-248,  March  1990.  2  fig,  4  tab,  20  ref. 

Descriptors:  'Anaerobic  digestion,  'Chemical 
wastewater,  'Industrial  wastewater,  'Terephthalic 
acid,  'Wastewater  treatment,  Aerobic  digestion, 
Chemical  oxygen  demand,  Downflow  tubular 
fixed  film  reactor,  Retention  time. 


The  wastewater  from  factories  producing  tereph 
thalic  acid  is  generally  treated  by  a  three-stagi 
activated  sludge  process.  The  aerobic  treatment  o 
this  kind  of  wastewater  presents  two  principa 
disadvantages:  high  02  requirements  and  poor  set 
tling  sludge.  The  anaerobic  treatment  of  tereph 
thalic  acid  plant  wastewater  using  a  tubular  fixe< 
film  reactor,  was  investigated  in  order  to  assess  it 
feasibility  as  an  alternative  to  the  energy  consum 
ing  aerobic  process.  This  treatment  with  a  lab-scali 
downflow  tubular  fixed  film  reactor  achieved  75  9, 
of  chemical  oxygen  demand  removal  with  a  hy 
draulic  retention  time  of  3.4  days  at  33  C.  The  rav 
wastewater  from  a  petrochemical  plant  was  settlec 
and  neutralized  prior  to  reactor  feeding.  The  re 
sponses  to  shock  loads  and  to  periods  withou 
feeding  were  satisfactory,  and  no  inhibitory  effect! 
were  noticed.  The  low  organic  load  applied  show: 
that  the  petrochemical  effluent  has  slow  anaerobic 
degradation  kinetics.  The  primary  settling  tank  fol 
lowed  by  an  anaerobic-aerobic  treatment  proces; 
may  be  an  attractive,  energy  saving  option  to  th< 
three  stage  aerobic  process  commonly  used 
(Mertz-PTT) 
W90-11217 


MEASUREMENT  OF  MOLECULAR  WEIGH! 
DISTRIBUTIONS  OF  ORGANIC  HALIDE  IN 
KRAFT  MILL  WASTE  STREAMS,  WASTE 
SOLIDS  AND  PULP. 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

C.  W.  Bryant,  G.  L.  Amy,  B.  C.  Alleman,  and  W. 
A.  Barkley. 

Environmental  Technology  ETLEDB,  Vol.  11, 
No.  3,  p  249-262,  March  1990.  2  fig,  10  tab,  14  ref. 

Descriptors:  'Bleaching  wastes,  'Chlorine,  'Indus- 
trial wastewater,  'Process  control,  'Pulp  and 
paper  industry,  'Pulp  wastes,  'Separation  tech- 
niques, 'Ultrafiltration,  'Wastewater  analysis, 
Kraft  mills,  Monitoring,  Organochlorine  com- 
pounds, Waste  treatment,  Water  pollution  control, 
Byproducts. 

The  use  of  chlorine  in  the  Kraft  bleaching  process 
leads  to  the  byproduct  formation  of  a  wide  variety 
of  organochlorine  compounds.  Concern  over  the 
environmental  persistence  and  potential  toxicity  of 
many  organochlorine  compounds  has  necessitated 
the  development  of  a  procedure  to  analyze  Kraft 
effluents  for  the  overall  content  of  such  com- 
pounds. This  research  examines  the  development 
of  an  ultrafiltration  technique  for  separation  of 
adsorbable  organic  halides  into  apparent  molecular 
weight  fractions.  Analytical  procedures  were  de- 
veloped for  determining  the  apparent  molecular 
weight  distribution  of  organic  halides  in  both 
liquid  and  solid  pulp  and  paper  process  compo- 
nents. The  techniques  included  molecular  weight 
separations  using  ultrafiltration  and  determinations 
using  adsorption-pyrolysis-microcoulometry.  Cor- 
rection coefficients  for  rejection  properties  of  ul- 
trafiltration membranes  were  determined  using  a 
diafiltration  technique.  With  this  method,  relative- 
ly large  numbers  of  liquid  or  solid  samples  can  be 
evaluated.  Specific  and  combined  wastestreams 
can  be  regularly  monitored  for  the  impacts  of  in- 
mill  process  variability.  Treatment  plant  perform- 
ance with  regard  to  halide  removal  can  be  meas- 
ured in  a  timely  manner  for  effective  operational 
control  and  low-apparent  molecular  weight  of  or- 
ganic halides  offers  promise  as  a  cost-effective 
surrogate  for  control  of  effluent  toxicity.  For  effec- 
tive utilization  of  halide  measurements  as  a  process 
monitoring  tool  within  the  pulp  and  paper  indus- 
try, more  analytical  standardization  and  a  wider 
database  is  needed.  (Mertz-PTT) 
W90-11218 


MICROBIAL  WATER  QUALITY  CONCERNS 
FOR  WATER  SUPPLY  USE. 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
For  primary  bibliographic  entry  see  Field  5F. 
W90- 11267 


STATIC  AND  DYNAMIC  EFFECTS  OF  THE 
PIPE  INSERTION  MACHINE  TECHNIQUE. 
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Construction  Engineering  Research  Lab.  (Army), 
Champaign,  IL. 

D.  Briassoulis,  S.  W.  Maloney,  and  S.  C.  Sweeney. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A207  745. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
USACERL  Technical  Manuscript  N-89/07,  April 
1989.  22p,  8  fig,  1  tab,  12  ref. 

Descriptors:  'Mechanical  equipment,  *Pipe  inser- 
tion machine,  'Pipelines,  'Pipes,  'Sewer  rehabili- 
tation, 'Sewers,  Case  studies,  Maintenance,  Mate- 
rials testing,  Soil  properties,  Water  conveyance. 

Repair,  renovation,  and  renewal  are  the  major 
options  in  sewer  rehabilitation.  Severely  damaged, 
fractured,  or  deformed  sewers  require  complete 
replacement  or  a  systematic  program  of  renova- 
tion. A  relatively  new  technique  of  renovation  is 
the  so-called  on-line  replacement.  This  is  a  method 
for  replacement  of  the  existing  pipe  without  exca- 
vation, by  utilizing  the  'hole'  which  already  exists 
in  the  form  of  the  old  pipe.  Thus,  on-line  replace- 
ment does  not  require  excavation  nor  does  it  rely 
on  the  uncertain  structural  condition  of  existing 
sewers.  It  can  be  designed  for  a  long  period  (i.e., 
50  years)  by  utilizing  new  technology  and  materi- 
als. Safety  concerns  associated  with  working  in 
trenches  are  also  eliminated.  One  of  the  most  rap- 
idly developing  methods  of  on-line  replacement  of 
utility  pipelines  is  the  pipe  insertion  machine  (PIM) 
technique.  This  technique  consists  of  physically 
breaking  up  an  existing  pipe  by  an  advancing 
impact  mole.  The  mole  is  followed  by  a  new  pipe 
jacked  through  the  void.  The  pipe  insertion  ma- 
chine technique  is  a  rather  new  one  and  there  is  no 
long-term  data  available  regarding  its  overall  per- 
formance. Experimental  studies  to  assess  the  effects 
of  the  impact  mole  technique  on  adjacent  pipes  and 
the  surrounding  soil  have  been  initiated  in  England 
and  the  first  results  are  rather  encouraging.  An 
experimental  study,  similar  to  the  one  conducted  in 
England,  was  undertaken  to  confirm  the  generality 
of  the  results  obtained  from  those  earlier  studies.  In 
this  study,  conducted  at  Fort  Belvoir,  Virginia,  in 
the  summer  of  1987,  the  impact  mole  technique 
was  used  to  replace  a  1 52  mm  clay  sewer  pipe  by  a 
208  mm  diameter  flexible  pipe.  Strains  introduced 
in  adjacent  pipelines  are  strongly  dependent  on  the 
amount  of  enlargement  of  the  old  pipe  caused  by 
the  impact  mole,  but  also  on  the  soil  behavior.  The 
displacements  within  the  soil  were  smaller  com- 
pared to  those  obtained  in  England.  In  addition, 
the  displacements  measured  in  the  present  experi- 
ments indicate  significant  plastic  deformation  of 
the  soil.  Vibrations  monitored  on  the  pavement 
surface  above  the  sewer  pipe  during  the  experi- 
ment were  found  to  be  rather  significant.  Howev- 
er, a  short  distance  away  from  the  pipeline,  vibra- 
tions appear  to  dampen  out  quickly.  (Lantz-PTT) 
W90- 11270 


DEGRADATION  OF  TRICHLOROETHYLENE 
AND  TRANS-U-DICHLOROETHYLENE  BY  A 
METHANOTROPHIC  CONSORTIA  IN  A 
TRICKLE-TYPE  BIOREACTOR. 

Oak  Ridge  National  Lab.,  TN.  Chemical  Technol- 
ogy Div. 

G.  W.  Strandberg,  T.  L.  Donaldson,  L.  L.  Bolla, 
A.  V.  Palumbo,  and  W.  Eng. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE89-001696. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-881054--23,  (1988).  8p,  1  tab,  5 
ref.  DOE  Contract  No.  DE-AC05-84OR21400. 

Descriptors:  'Dichloroethylene,  'Methane  bacte- 
ria, 'Trichloroethylene,  'Wastewater  reactors, 
•Wastewater  treatment,  Biological  treatment,  Bio- 
logical wastewater  treatment,  Microbial  degrada- 
tion. 

A  trickle-bed  bioreactor  containing  a  consortium 
of  microorganisms  utilizing  methane  as  the  pri- 
mary carbon  source  was  used  to  treat  a  synthetic 
groundwater  containing  trichloroethylene  (TCE) 
and  trans- 1 ,2-dichloroethylene  (DCE).  With  influ- 
ent concentrations  of  TCE  and  DCE  of  1  mg/L 
each  and  an  average  residence  time  of  about  50 
min,  >  50%  of  the  TCE  and  >90%  of  the  DCE 
was  degraded.  The  reactor  exhibited  first-order 
kinetics  with  respect  to  TCE  degradation.  (Au- 
thor's abstract) 


W90- 11339 


MCCLELLAN  AIR  FORCE  BASE  PLATING 
SHOP  RINSE  WASTE  RECYCLE  SYSTEM. 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
D.  H.  Miyasaki,  and  D.  M.  LaRue. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE89-005286. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EGG-M--88471,  (1989).  19p,  12  fig. 
U.S.  Air  Force  Contract  FD20408640055,  and 
Contract  No.  DE-AC07-76ID01570. 

Descriptors:  'McClellan  Air  Force  Base,  'Metal- 
finishing  wastes,  'Military  reservations,  'Recy- 
cling, 'Wastewater  treatment,  'Water  reuse, 
Chemical  treatment,  Ion  exchange,  Regeneration, 
Reverse  osmosis,  Wash  water. 

The  Idaho  National  Engineering  Laboratory  per- 
formed an  assessment  on  the  technical  and  eco- 
nomic viability  of  a  total  recycle  of  the  rinse  water 
generated  by  the  Sacramento  Air  Logistics  Center 
Plating  Shop,  located  in  Building  243-G  of 
McClellan  Air  Force  Base.  A  proposed  conceptual 
design  using  ion  exchange  beds  for  the  recycle  of 
plating  shop  rinse  water  is  presented  and  evaluat- 
ed. Laboratory  studies  indicated  that  the  proposed 
recycle  system  meets  all  functional  and  operational 
requirements  that  were  identified.  But  concern 
over  the  amount  of  waste  generated  during  the 
process  of  regenerating  the  ion  exchange  columns 
prompted  an  evaluation  of  a  reverse  osmosis  unit, 
which  would  function  as  a  pretreatment  before  the 
ion  exchange  process.  Further  studies  indicated 
that  the  addition  of  this  pretreatment  process 
would  improve  the  performance  of  the  recycle 
system,  but  that  the  cost  of  construction  and  oper- 
ation would  be  significantly  higher.  Based  on  tech- 
nical and  economic  evaluations,  the  ion  exchange 
system  is  the  recommended  recycle  system  for  the 
plating  shop.  (Author's  abstract) 
W90- 11340 


ANNULAR  CENTRIFUGAL  CONTACTORS  AS 
RAPID  OIL-WATER  SEPARATION  DEVICES. 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
For  primary  bibliographic   entry  see   Field   5G. 
W90- 11342 


DEVELOPMENT  OF  A  METHOD  FOR  THE 
DETECTION  OF  HEAVY  METALS  DIS- 
CHARGES INTO  THE  SEWER  SYSTEM 
(METHODENENTWICKLUNG  ZUM  EINFA- 
CHEN  NACHWEIS  SCHWERMETALLHAL- 
TIGER  EINLEITUNGEN  INS  OFFENTLICHE 
KANALNETZ  MOTELS  SIELHAUTUNTERSU- 
CHUNGEN). 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserwirtschaft. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-11348 


DEVELOPMENT  AND  DESIGN  OF  SLUDGE 
FREEZING  BED. 

Cold   Regions   Research   and   Engineering   Lab., 
Hanover,  NH. 
C.  J.  Martel. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A205  955. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  CRREL  88-20.  58p,  22  fig,  1 1  tab,  79 
ref. 

Descriptors:  'Cold  regions,  'Freezing,  'Sludge 
treatment,  'Wastewater  treatment,  Aerobic  treat- 
ment, Anaerobic  digestion,  Freeze-thaw  tests, 
Physical  treatment,  Sludge  digestion,  Sludge 
drying. 

A  criteria  is  developed  for  a  new  sludge  dewater- 
ing  unit  operation  called  a  sludge  freezing  bed, 
which  uses  natural  freeze-thaw  to  condition  the 
sludge.  The  total  depth  of  sludge  that  can  be 
frozen,  thawed,  and  dewatered  by  this  process  in  a 
year  is  the  main  criteria  needed  for  design.  Labora- 
tory tests  assessed  the  dewaterability  of  freeze- 
thaw  conditioned  water  treatment  plant  sludge, 
and  both  anaerobically  and  aerobically  digested 


wastewater  sludges  at  various  depths.  Mathemati- 
cal models  for  predicting  the  design  depth  were 
developed;  values  for  the  input  parameters  to  the 
models  were  obtained  from  the  literature  or  from 
laboratory  and  pilot-scale  experiments.  Dewatera- 
bility tests  indicated  that  the  depth  of  sludge  that 
can  be  applied  is  not  limited  by  drainability.  Up  to 
2.0  m  of  each  sludge  drained  in  minutes  after 
freeze-thaw  conditioning.  Except  for  the  aerobical- 
ly digested  sludge,  the  solids  content  after  drainage 
is  high  enough  to  permit  mechanical  removal.  The 
physical  and  thermal  characteristics  of  frozen 
sludge  were  found  to  be  equivalent  to  those  of  ice. 
An  analysis  of  the  freezing  and  thawing  models 
reveals  that  the  design  of  a  freezing  bed  will 
depend  on  the  duration  and  intensity  of  the  freez- 
ing and  thawing  seasons.  (Author's  abstract) 
W90- 11353 


PERSISTENCE  OF  PATHOGENS  IN  LAGOON- 
STORED  SLUDGE. 

Tulane  Univ.,  New  Orleans,  LA. 

R.  S.  Reimers,  M.  D.  Little,  T.  G.  Akers,  W.  D. 

Henrigues,  and  R.  C.  Badeaux. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89-190359. 

Price  codes:  All  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/2-89/015,  April  1989.  232p, 

27  fig,  32  tab,  48  ref,  append.  EPA  Cooperative 

Agreement  No.  8102289. 

Descriptors:  'Fate  of  pollutants,  'Sludge  treat- 
ment, 'Wastewater  lagoons,  'Wastewater  treat- 
ment, Louisiana,  Microbiological  studies,  Munici- 
pal wastewater,  New  Orleans,  Port  Aransas,  Pro- 
tozoa, Salmonella,  Temperature,  Tropical  regions. 

The  object  of  this  project  was  to  examine  pathogen 
inactivation  in  lagoon  stored  municipal  sludges. 
The  lagoons  were  built  in  Louisiana  (New  Orleans) 
and  in  Texas  (Port  Aransas),  both  in  the  semi- 
tropical  area  of  the  United  States.  They  were  filled 
with  anaerobic  digested  sludges  to  which  a  spike 
mixture  of  Salmonella  livingstone,  Ascaris  suum 
eggs,  and  Poliovirus  Type  1  was  added.  The  field 
and  laboratory  data  have  shown  that  fifteen 
months  of  storage  was  required  for  pathogen  inac- 
tivation to  meet  Processes  to  Further  Reduce 
Pathogens  (PFRP)  criteria  in  a  semi-tropical  cli- 
mate. In  this  study,  viable  Ascaris  eggs  were  inacti- 
vated in  fifteen  months  in  the  New  Orleans  lagoon 
where  the  temperature  was  about  25  to  26  C  for 
five  months  while  the  same  range  of  temperature 
was  observed  for  the  Texas  (Port  Aransas)  lagoon. 
The  Ascaris  eggs  died  after  1 2  months  of  storage. 
This  may  have  been  due  to  the  presence  of  petrole- 
um organics  in  the  Texas  sludge.  Salmonella  liv- 
ingstone was  inactivated  in  four  to  six  months  in 
both  lagoons  at  a  rate  of  1.2  and  1.6  log  of  MPN/ 
month/100  mL,  respectively,  in  New  Orleans  and 
Port  Aransas  sediments.  Total  coliforms  and  fecal 
coliforms  declined  two  to  six  logs  within  twelve 
months.  The  fecal  streptococci,  either  by  volume 
or  per  gram  dry  weight,  indicated  little  or  no  die 
off  in  the  New  Orleans  or  Port  Aransas  lagoons. 
An  increase  of  total  coliform  was  observed  in  both 
lagoons  after  10  months.  Poliovirus  was  inactivat- 
ed within  12  months  at  rates  ranging  from  0.01  to 
0.02  log  of  plaque  forming  units/month- 100  mL  in 
the  sediments.  (Author's  abstract) 
W90- 11354 


PILOT  FIELD  VERIFICATION  STUDIES  OF 
THE  SODIUM  SULFIDE/FERROUS  SULFATE 
TREATMENT  PROCESS. 

EG  and  G  Idaho,  Inc.,  Idaho  Falls. 

P.  M.  Wiloff,  D.  F.  Suciu,  D.  S.  Prescott,  R.  K. 

Schober,  and  F.  S.  Loyd. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A  22161,  as  AD-A205  950. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Final  Report  No.  ESL-TR-88-13.  September  1988. 

65p,  31  fig,  12  tab,  7  ref.  Air  Force  Engineering 

and      Service      Center      Contract      DE-AC07- 

76ID01570. 

Descriptors:  'Chemical  treatment,  'Metal-finishing 
wastes,  'Wastewater  treatment,  Ferrous  sulfate, 
Flow  rates,  Heavy  metals,  Industrial  wastewater, 
Physical  treatment,  Pilot  plants,  Sludge  treatment, 


201 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 
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Sodium  sulfide,  Temperature,  Tinker  Air  Force 
Base. 

The  sodium  sulfide/ferrous  sulfate  process  was 
successfully  used  on  the  pilot  scale  to  treat  Tinker 
AFB  industrial  wastewater  treatment  plant  influent 
for  reduction  of  hexavalent  chromium,  total  metal 
removal  and  organic  removal  to  less  than  NPDES 
permit  requirements.  The  sulfide,  ferrous  and  poly- 
mer requirements  were  optimized  as  well  as  the  pH 
for  this  process,  and  the  SCC  operation.  The  ef- 
fects of  chemical  and  physical  parameters  on  the 
process  operation  were  also  investigated  in  the 
pilot  plant.  The  general  conclusions  from  these 
investigations  included:  (1)  Control  of  pH  is  re- 
quired in  Mixer-2  after  the  addition  of  the  ferrous 
sulfate;  (2)  Control  of  the  influent  pH  is  not  re- 
quired to  maintain  chromium  reduction,  but  pH 
must  be  controlled  to  greater  than  7.2  to  prevent 
off-gassing  of  hydrogen  sulfide  gas;  (3)  Optimum 
operating  requirements  for  the  SCC  include  main- 
taining a  sludge  depth  greater  than  the  bottom  of 
the  intermediate  ring  so  that  the  effluent  is  filtered 
through  this  sludge  to  remove  fines.  An  external 
sludge  recirculation  rate  of  10%  to  20%  of  the 
influent  flow  with  an  internal  sludge  recirculation 
maintains  the  required  high  suspended  solids  con- 
centration in  the  inner  mixer  chamber  (80%  to 
90%  suspended  solids  by  volume);  (4)  Even 
though  cyanide,  at  10  mg/L,  was  carried  through 
the  SCC  at  1.81  mg/L,  this  concentration  did  not 
effect  the  activated  sludge  system  and  was  reduced 
to  0.5  mg/L  at  the  effluent  of  the  final  clarifier;  (5) 
Orthophosphate  concentrations  of  100  mg/L  and 
EDTA  concentrations  of  50  mg/L  had  no  effect 
on  hexavalent  chromium  reduction  or  total  metal 
removal  in  the  SCC;  (6)  Flow  proportional/equiv- 
alent to  1.75  million  gal/day  through  the  Tinker 
AFB  IWTP  had  no  effect  on  the  pilot-scale  sys- 
tem's ability  to  meet  NPDES  permit  requirements. 
Low  flows  (0  to  0.5  gal/min)  through  the  SCC  did 
not  decrease  the  sludge  blanket  level  to  below  the 
intermediate  skirt  and  did  not  affect  the  effluent 
quality;  and  (7)  Temperature  from  41  to  95  C  did 
not  affect  the  pilot-scale  process.  (Author's  ab- 
stract) 
W90- 11356 


WATER    AND    SANITATION    SERVICES    IN 
EUROPE:  THE  WHO/EURO  PERSPECTIVE. 

World   Health   Organization,   Copenhagen   (Den- 
mark). Regional  Office  for  Europe. 
For  primary  bibliographic  entry  see  Field  5F. 
W90- 11404 


FLOC  FOAM  FLOTATION  OF 

CHROMIUMCVI)  WITH  POLYELECTRO- 
LYTES. 

National    Tsing    Hua    Univ.,    Hsinchu    (Taiwan). 

Dept.  of  Chemistry. 

J.  Lin,  and  S.  D.  Huang. 

Separation    Science    and    Technology    SSTEDS, 

Vol.  24,  No.  15,  p  1377-1391,  1989/90.  1  fig,  10  tab, 

34  ref. 

Descriptors:  'Chromium,  *Flocculation,  'Flota- 
tion,  'Foam  separation,  'Separation  techniques, 
•Wastewater  treatment,  'Water  chemistry,  Chemi- 
cal treatment,  Heavy  metals,  Iron,  Polyelectro- 
lytes,  Sedimentation. 

Foam  separation  techniques  have  been  found  to  be 
very  effective  for  removing  various  heavy  metal 
ions  from  dilute  aqueous  solutions.  By  bubbling  air 
through  a  solution,  the  surface-active  materials 
adsorb  at  the  surface  of  the  rising  bubble,  which 
then  separates  it  from  the  solution.  The  substance 
to  be  removed,  if  not  surface  active,  can  be  made 
surface  active  through  union  with  or  adsorption  of 
a  surface-active  material.  Foam  separation  tech- 
niques are  subdivided  into  froth  flotation  (floe 
foam  flotation),  in  which  particulates  are  removed; 
and  foam  fractionation,  in  which  soluble  surface- 
active  substances  are  removed  from  the  solution  by 
adsorbtion  at  gas-solvent  interfaces.  Floe  foam  flo- 
tation of  chromium(VI)  was  performed  by  reduc- 
ing chromium(VI)  with  Fe(II).  The  solution  was 
stirred  for  10  min  to  allow  the  redox  reaction  to  go 
to  completion.  The  duration  of  all  flotation  runs 
was  10  min.  Separation  efficiency  was  improved 
by  the  addition  of  Betz  1160  from  solutions  con- 


taining 0.3  M  or  0.4  M  NaN03,  but  the  chromium 
levels  were  >  0.5  ppm.  Larger  floe  size  and  less 
residual  chromium  levels  were  found  when  Betz 
1100  was  added  after  the  addition  of  base,  than 
when  the  addition  of  the  reagents  was  made  in  the 
reverse  order.  Adding  polyelectrolyte  after  the 
formation  of  the  floe  (by  addition  of  base)  resulted 
in  a  higher  degree  of  crosslinking  of  the  floe  by  the 
polyelectrolyte.  The  separation  efficiency  of  chro- 
mium from  solutions  of  high  ionic  strength  can  also 
be  improved  by  the  addition  of  a  suitable  amount 
of  anionic  polyelectrolyte.  Effective  separation 
with  a  residual  chromium  level  of  less  than  0.5 
ppm  was  achieved  from  a  solution  containing  0.2 
M  NaN03  at  pH  6.0  by  adding  0.3  ppm  Betz  1100. 
The  separation  efficiency  was  also  improved  for  a 
solution  containing  0.3  M  NaN03  by  adding  Betz 
1100.  (Chonka-PTT) 
W90-11450 


REMOVING  AND  DISPOSING  OF  RADIUM 
FROM  WELL  WATER. 

Rocky   Mountain   Consultants,   Inc.,   Englewood, 

CO. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-11504 


INSIGHTS  INTO  I/I  INVESTIGATIONS. 

Gutierrez,  Smouse,  Wilmut  and  Associates,  Dallas, 

TX. 

C.  G.  Wilmut,  and  S.  D.  Sanders. 

Water  Engineering  and  Management  WENMD2, 

Vol.  137,  No.  5,  p  32-35,  May  1990.  3  fig. 

Descriptors:  *Flow  measurement,  *Influent  water, 
*Sewer  infiltration,  *Sewer  systems,  Design  crite- 
ria, Inspection,  Interceptors,  Maintenance,  Moni- 
toring. 

Flow  metering  is  valuable  and  valid  in  infiltration/ 
inflow  (I/I)  reduction  projects  for  sewer  systems, 
but  it  does  not  follow  from  this  that  'the  more  flow 
meters  the  better.'  Surcharging  as  a  result  of  rain- 
fall events  can  make  it  impossible  to  measure  the 
true  I/I  potential  of  the  system.  In  addition  to 
metering,  physical  inspection  of  the  system  should 
include  smoke  testing,  manhole  inspection,  dye- 
water  flooding,  night  flow  isolation,  sewer  line 
clamping,  and  a  careful  hydraulic  capacity  analysis 
of  all  interceptors.  Television  inspection  is  a  valua- 
ble, although  somewhat  costly  tool,  Limiting  reha- 
bilitation of  the  system  to  that  which  is  necessary 
to  eliminate  bypasses  and  overflows,  together  with 
relief  sewer  design  and  construction,  is  the  key  to  a 
successful  program  in  a  limited  period  of  time.  In 
order  to  meet  the  regulatory  time  frames,  relief- 
line  design  and  construction  in  some  areas  may 
have  to  be  initiated  before  all  study  results  are 
available.  Two  important  concepts  can  save  time 
and  money:  (1)  design  relief  lines  based  on  long- 
term  flow  monitoring  and  not  short-term  data,  and 
(2)  repair  or  replace  the  most  restricted  portion  of 
interceptors  to  eliminate  overflows  and/or  by- 
passes, thereby  eliminating  the  need  for  a  brand 
new,  lengthy  interceptor  along  the  entire  length. 
(Rochester-PTT) 
W90- 11508 


SANITARY  SEWER  BYPASS  REDUCTION 
PROGRAM. 

Elmhurst  City  Public  Works,  IL. 

W.  R.  Gray,  and  R.  J.  Nogaj. 

Water  Engineering  and  Management  WENMD2, 

Vol.  137,  No.  5,  p  36-40,  May  1990.  3  tab. 

Descriptors:  *Sewer  bypass,  'Sewer  infiltration, 
'Storm  water  management,  Combined  sewer  over- 
flows, Design  criteria,  Elmhurst,  Illinois,  Mathe- 
matical models,  Sewer  systems,  Simulation,  Sur- 
veys. 

The  city  of  Elmhurst,  Illinois,  population  44,000,  is 
nearing  completion  of  an  ambitious  program  de- 
signed to  reduce  the  incidence  of  sanitary  sewer 
backups  into  basements  and  bypassing  of 
wastewater  into  receiving  streams  following  mod- 
erate to  intense  storm  events.  A  program  was 
implemented  under  terms  of  a  consent  decree  with 
the  Illinois  Environmental  Protection  Agency  that 
included   a   'fast   track'   program   for   design   and 


sewer  system  investigations.  Elmhurst  was  re- 
quired to  identify  and  eliminate  both  public  sector 
and  private  sector  infiltration/inflow  (I/I).  In  con- 
junction with  the  I/I  flow  reduction  requirements, 
the  city  had  to  expand  the  hydraulic  capacity  of 
the  wastewater  collection  system  (including  lift 
stations)  to  eliminate  structural  bypass  from  the 
sanitary  sewer  to  the  receiving  stream.  Because  of 
the  short  time  frame  allowed,  a  program  was  de- 
veloped to  model  Elmhurst's  wastewater  collec- 
tion system  using  I/I  source  simulation.  Simulation 
of  I/I  sources  was  required  because  the  previously 
conducted  sewer  system  evaluation  survey  cov- 
ered only  a  small  portion  of  the  collection  system 
and  identified  only  14%  of  the  total  I/I  known  to 
exist  in  the  system  (based  on  flow  monitoring).  A 
physical  survey  of  the  entire  wastewater  collection 
system  was  implemented  to  identify  I/I  sources  to 
verify  the  simulation  program.  The  survey  includ- 
ed internal  building  inspection  and  manhole  inspec- 
tions. A  total  over  12,000  buildings  and  2,800  man- 
holes were  inspected.  Results  of  the  internal  build- 
ing inspection  program  corresponded  closely  to 
the  types  and  numbers  of  sources  that  were  simu- 
lated in  the  modeling  program.  Results  of  the 
manhole  inspection  program  corresponded  closely 
to  the  types  and  numbers  of  sources  that  had  been 
simulated.  For  example,  total  simulated  manhole 
infiltration  under  1-yr  storm  conditions  was  14.1 
mgd  vs  15.4  mgd  determined  by  actual  physical 
inspection.  The  most  common  cost-effective  inflow 
sources  identified  in  the  manhole  program  came 
from  defective  manhole  frame  seals  and  corbels. 
(Rochester-PTT) 
W90-11509 


NEW  LEVEL  CONTROL  ASSISTS  SMALL 
LIFT  STATIONS. 

June  Lake  Public  Utility  District,  CA. 

L.  Ainsworth. 

Water  Engineering  and  Management  WENMD2, 

Vol.  137,  No.  5,  p  43-45,  May  1990. 

Descriptors:  'Control  systems,  'Pumps,  'Sewei 
systems,  California,  Data  acquisition,  Depth  gages. 
Freezing  temperatures,  June  Lake,  Lift  stations. 
Performance  evaluation,  Rural  areas,  Seasonal  var- 
iation, Small  sewer  systems,  Water  level. 

June  Lake,  California,  is  a  community  of  650  per- 
manent residents  situated  at  8000  ft  in  the  Easterr 
Sierras.  It  operates  34  sewage  lift  stations,  some  o: 
which  serve  only  one  restroom  or  residence.  Manj 
of  the  lift  stations  receive  limited  use  because  i 
large  number  of  additional  residents  are  seasona 
only.  Most  of  the  lift  stations  are  15-20-yr-ok 
mechanical  systems  that  rely  on  floats,  trapped  ail 
columns,  or  bubble  systems  and  these  have  causec 
considerable  maintenance  problems.  Low  through 
puts  in  some  of  these  systems,  combined  witl 
subfreezing  temperatures,  have  made  performana 
of  the  older  level-sensing  equipment  and  some  o 
the  relays  problematic.  On  a  1-yr  trial  basis,  one  o 
the  most  critical  and  troublesome  lift  stations  had  < 
novel  level  probe  system  installed  that  relies  oi 
polyvinylchloride  probe  with  electrodes  every  8  it 
along  its  length.  DIP  switches  make  the  unit: 
programmable  for  the  type  of  operation  desired.  Ii 
addition,  a  programmable  controller  also  was  in 
stalled  at  this  station.  Installation  was  relativel; 
simple,  although  a  qualified  electrician  was  re 
quired.  The  test  proved  satisfactory  and  the  olde 
lift  stations  will  be  converted  in  the  future  on  ai 
as-needed  basis.  (Rochester-PTT) 
W90-11510 


HARMONIZING  NEW  PUMP  STATION  INTC 
EXISTING  SYSTEMS. 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 

T.  L.  Weber,  and  B.  L.  Benjamin. 

Water  Engineering  and  Management  WENMD2 

Vol.  137,  No.  5,  p  50-56,  May  1990.  2  fig. 

Descriptors:  'Civil  engineering,  'Detroit,  'Man 
agement  planning,  'Pumping  plants,  'Wastewate 
treatment  facilities,  Caissons,  Clays,  Constructioi 
methods,  Engineering  geology,  Foundation  rocks 
Michigan,  Pumps. 
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he  city  of  Detroit  sewage  treatment  plant  serves 
le  city  and  73  neighboring  communities.  It  proc- 
ses  wastewater  for  nearly  half  of  Michigan's 
jpulation  at  a  single  plant.  Fitting  a  new  750-mgd 
unp  station  into  the  existing  wastewater  treat- 
ent  site  was  made  difficult  by  two  features:  ex- 
emely  limited  surface  area  at  the  site  and  difficult 
sological  conditions.  Only  4  acres  of  surface  area 
ere  available  to  accommodate  the  new  pump 
ation.  Beneath  the  site  is  fractured  limestone  rock 
tat  contains  artesian  groundwater,  hydrogen  sul- 
4e,  and  methane.  A  thin  layer  of  hardpan,  or 
lacial  till,  covers  the  rock,  above  which  is  approx 
)  ft  of  clay  with  undrained  sheer  strengths  that 
uy  from  300-800  lb/sq  ft.  Although  many  alter- 
itives  were  considered  a  deep  circular  pump  sta- 
on  was  designed.  The  compressive  ring  strength 
rovided  by  a  circular  structure  resists  lateral  earth 
ressure  acting  against  the  walls  of  the  structure. 
he  pump  station  was  designed  for  vertical,  dry- 
it  centrifugal  sewage  pumps.  A  caisson  was  se- 
cted  as  the  preferred  construction  method  for  the 
lbstructure  of  the  pump  station  because  of  its 
jility  to  address  the  difficulty  geotechnical  condi- 
ons  on  the  site.  The  140-ft-diameter,  80-ft-deep 
usson  with  7-ft-thick  concrete  was  designed 
ased  on  the  weight  needed  to  make  it  sink  from  its 
wn  weight  as  the  soil  is  excavated  around  it. 
approximately  32,000  cu  yd  of  soil  will  be  re- 
loved  from  inside  the  caisson  as  it  is  being  sunk, 
/hen  completed,  the  new  pump  station  will  have 
a  initial  firm  capacity  of  600  mgd,  with  a  maxi- 
lum  firm  capacity  of  750  mgd.  It  will  contain 
ight  sewage  pumps,  each  with  a  capacity  of  107 
igd,  and  will  allow  for  the  activation  of  the  new 
iterceptor-East  Arm,  thereby  providing  needed 
:lief  to  the  Detroit  River  Interceptor,  one  of  the 
ivo  existing  interceptors  to  the  treatment  plant. 
lochester-PTT) 
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UPPLEMENTAL  SUBSTRATE  ENHANCE- 
fENT  OF  2,4-DINITROPHENOL  MINERAL- 
ZATION  BY  A  BACTERIAL  CONSORTIUM. 

lolorado  Univ.,  Boulder.  Dept.  of  Civil,  Environ- 
lental,  and  Architectural  Engineering. 
'.  F.  Hess,  S.  K.  Schmidt,  J.  Silverstein,  and  B. 
lowe. 

ipplied  and  Environmental  Microbiology 
lEMIDF,  Vol.  56,  No.  6,  p  1551-1558,  June  1990. 
fig,  5  tab,  28  ref.  NSF  Grant  CES8802749. 

)escriptors:  *Biodegradation,  'Biological 
wastewater  treatment,  'Mineralization,  *Nitro- 
henols,  'Wastewater  treatment,  Bacteria,  Biologi- 
al  treatment,  Microbial  degradation,  Phenols,  Se- 
uencing  batch  reactors. 

^  Janthinobacterium  sp.  and  an  actinomycete, 
oth  capable  of  mineralizing  2,4-dinitrophenol 
DNP),  were  used  to  construct  a  consortium  to 
aineralize  DNP  in  nonaxenic  bench-scale  sequenc- 
ng  batch  reactors  (SBRs).  Average  substrate  satu- 
ation  constant  (Km)  values  for  DNP  mineraliza- 
ion  by  pure  cultures  of  Janthinobacterium  sp.  and 
he  actinomycete  were  0.01  and  0.13  micrograms/ 
al,  respectively,  and  the  average  maximum  specif- 
c  growth  rate  values  were  0.06  and  0.23/h,  respec- 
ively.  In  the  presence  of  NH4C1,  nitrite  accumula- 
ion  in  pure  culture  experiments  and  in  the  SBRs 
vas  stoichiometric  to  initial  DNP  concentration 
ind  the  addition  of  nitrogen  enhanced  DNP  miner- 
ilization  in  the  SBRs.  Mineralization  of  10  micro- 
grams DNP/ml  was  further  enhanced  in  SBRs  by 
he  addition  of  glucose  at  concentrations  of  100 
ind  500  micrograms/ml  but  not  at  10  micrograms/ 
nl.  Possible  mechanisms  for  this  enhanced  DNP 
nineralization  in  SBRs  were  suggested  by  kinetic 
inalyses  and  biomass  measurements.  Average  max- 
mum  specific  growth  rate  values  for  DNP  miner- 
ilization  in  the  presence  of  0,  10,  100,  and  500 
Micrograms  glucose/ml  were  0.33,  0.13,  0.42,  and 
).59/h,  respectively.  In  addition,  there  was  greater 
Handing  biomass  in  reactors  amended  with  glu- 
x>se.  At  steady-state  operation,  all  SBRs  contained 
heterogeneous  microbial  communities  but  only  one 
organism,  an  actinomycete,  that  was  capable  of 
mineralizing  DNP.  This  research  demonstrates  the 
usefulness  of  supplemental  substrates  for  enhancing 
the  degradation  of  toxic  chemicals  in  bioreactors 
that  contain  heterogeneous  microbial  communities. 
(Author's  abstract) 
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LAYERED  STRUCTURE  OF  BACTERIAL  AG- 
GREGATES PRODUCED  IN  AN  UPFLOW  AN- 
AEROBIC SLUDGE  BED  AND  FILTER  REAC- 
TOR. 

Biotechnology  Research  Inst.,  Montreal  (Quebec). 
F.  A.  MacLeod,  S.  R.  Guiot,  and  J.  W.  Costerton. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  56,  No.  6,  p  1598-1607,  June  1990. 
15  fig,  31  ref. 

Descriptors:  *Bacteria,  *Bacterial  analysis,  *Bio- 
logical  wastewater  treatment,  *  Microbiological 
studies,  'Sludge,  'Wastewater  treatment,  Bacterial 
physiology,  Biodegradation,  Biological  treatment, 
Electron  microscopy,  Sludge  analysis,  Sludge  bed, 
Sludge  granules. 

The  ultrastructure  of  bacterial  granules  that  were 
maintained  in  an  upflow  anaerobic  sludge  bed  and 
filter  reactor  was  examined.  The  reactor  was  fed  a 
sucrose  medium,  and  it  was  operated  at  35  C. 
Scanning  and  transmission  electron  microscopy  re- 
vealed that  the  granular  aggregates  were  three- 
layered  structures.  The  exterior  layer  of  the  gran- 
ule contained  a  very  heterogeneous  population  that 
included  rods,  cocci,  and  filaments  of  various  sizes. 
The  middle  layer  consisted  of  a  slightly  less  hetero- 
geneous population  than  the  exterior  layer.  A  more 
ordered  arrangement,  made  up  predominantly  of 
bacterial  rods,  was  evident  in  this  second  layer. 
The  third  layer  formed  the  internal  core  of  the 
granules.  It  consisted  of  large  numbers  of  Methan- 
othrix-like  cells.  Large  cavities,  indicative  of  vigor- 
ous gas  production,  were  evident  in  the  third  layer. 
On  the  basis  of  these  ultrastructural  results,  a 
model  that  presents  a  possible  explanation  of  gran- 
ule development  is  offered.  (Author's  abstract) 
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COMPARISON  OF  FIELD  AND  LABORATO- 
RY H2S  ADSORPTION  CAPACITY  OF  ACTI- 
VATED CARBON. 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

L.  C.  C.  Koe,  and  N.  C.  Tan. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 
No.    1/2,   p   193-203,    1990.   4  fig,   4  tab,   9   ref. 

Descriptors:  'Activated  carbon,  'Adsorption, 
'Hydrogen  sulfide,  'Wastewater  treatment,  Chem- 
ical properties,  Chemical  reactions,  Laboratory 
methods,  Odor  control,  Reagents,  Sewage  gas, 
Volatile  organic  compounds. 

Activated  carbon  is  in  widespread  use  for  adsorp- 
tion of  sewage  volatiles  due  to  its  ability  to  absorb 
a  large  variety  of  odorous  compounds.  A  compari- 
son study  on  fixed-bed  H2S  adsorption  capacity  of 
a  commercial  activated  carbon  both  in  the  labora- 
tory and  in  the  field  was  conducted.  Pure  H2S  gas 
at  an  inlet  concentration  of  10,000  ppm  was  used 
for  the  laboratory  test,  while  the  field  activated 
carbon  was  subjected  to  absorption  of  sewage  gas 
with  H2S  concentrations  ranging  from  0.1  to  28 
ppm  with  an  average  concentration  of  5.3  ppm. 
The  carbons  were  tested  under  gas/carbon  contact 
times  of  1,  2,  3  and  4  s.  Based  on  the  results 
obtained  at  a  carbon/gas  contact  time  of  3  s  and  a 
H2S  breakthrough  concentration  of  1  ppm,  the 
H2S  adsorption  capacity  of  the  field  activated 
carbon  was  found  to  be  only  30%  of  that  in  the 
laboratory.  It  is  possible  that  the  adsorption  of 
other  sewage  volatiles  has  resulted  in  a  significant 
decrease  in  the  activated  carbon's  H2S  removal 
efficiency.  (Author's  abstract) 
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STIMULATION  AND  INHIBITION  OF  AN- 
AEROBIC PROCESSES  BY  HEAVY  METALS: 
A  REVIEW. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

J.  A.  Oleszkiewicz,  and  V.  K.  Sharma. 
Biological  Wastes  BIWAED,  Vol.  31,  No.  1,  p  45- 
67,  1990.  8  fig,  2  tab,  85  ref. 

Descriptors:  'Anaerobic  digestion,  'Biodegrada- 
tion, 'Heavy  metals,  'Literature  review,  'Metals, 


•Waste  treatment,  'Wastewater  treatment,  Acido- 
genesis,  Chemical  speciation,  Inhibition,  Methano- 
genesis,  Stimulations. 

Numerous  abiotic  and  process-related  factors 
appear  to  interfere  with  the  application  of  inhibi- 
tion data  from  pure  cultures  to  industrial  scale 
digesters.  The  stimulatory,  inhibitory  and  antago- 
nistic roles  of  heavy  metals  in  anaerobic  digestion 
were  reviewed.  Metal-anaerobic  system  interac- 
tions such  as  biotransformation,  adaptation  and 
engineering  aspects  of  process  control  were  ad- 
dressed. Total  concentrations  of  metals  in  digesters 
were  concluded  to  be  inadequate  indicators  of 
stimulatory  or  inhibitory  thresholds.  Variability  of 
metal-reactor  biomass  interactions,  due  to  compli- 
cated detoxifying  biochemistry  of  the  anaerobic 
environment,  the  effects  of  acclimation,  and  abiotic 
protection  offered  by  sludge  solids,  necessitate  case 
by  case  studies  of  both  acidogenesis  and  methano- 
genesis.  Metals  can  stimulate  methanogenesis,  en- 
hance granulation  of  anaerobes  and  exert  toxic  or 
inhibitory  effects  depending  on  concentration,  type 
of  metal  and  speciation.  Speciation  is  determined 
by  process  conditions,  primarily  pH,  and  presence 
of  other  inorganic  and  organic  constituents. 
(Miller-PTT) 
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STUDY  OF  THE  EFFECTS  OF  METHANOL  IN 
START-UP  OF  UASB  REACTORS. 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
S.M.  Cayless,  D.  M.  L.  da  Motta  Marques,  and  J. 
N.  Lester. 

Biological  Wastes  BIWAED,  Vol.  31,  No.  2,  p 
123-135,  1990.  5  fig,  2  tab,  21  ref.  Science  and 
Engineering  Council  Grant  GR/E/28734. 

Descriptors:  'Anaerobic  digestion,  'Biological 
wastewater  treatment,  'Methanol,  'Waste  treat- 
ment, 'Wastewater  reactors,  'Wastewater  treat- 
ment, Biomass,  Dairy  wastes,  Granulation,  Settling 
velocity,  Sludge,  United  Kingdom. 

Upflow  anaerobic  sludge  blanket  (UASB)  reactors 
were  started  up,  using  a  stepped  loading  regime,  on 
a  dairy  waste  prepared  from  raw  ice-cream  pro- 
duction waste  from  an  ice-cream  manufacturing 
plant.  One  UASB  was  supplemented  with  metha- 
nol. Granules  were  detected  in  the  methanol-fed 
UASB  at  3  weeks  after  start-up.  The  maximum 
load  of  6.7  kg  COD/cu  m/day  with  an  hydraulic 
retention  time  of  0.75  days  could  not  be  sustained 
during  the  73  days  of  operation.  Complete  granula- 
tion had,  however,  occurred  by  the  4th  week. 
Methanol  addition  at  start-up  aided  rapid  biomass 
granulation  and  enhanced  the  settling  velocity  and 
specific  activity  of  the  sludge.  However,  wash-out 
was  severe  and  residual  biomass  was  sensitive  to 
methanol  withdrawal  and  produced  no  net  growth. 
(Author's  abstract) 
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EFFECT  OF  SEWAGE  AND  SEWAGE  EF- 
FLUENTS AS  DRINKING  WATER  SOURCES 
FOR  POINT-OF-LAY  CHICKENS. 

Ibadan  Univ.  (Nigeria).  Dept.  of  Preventive  and 

Social  Medicine. 

O.  I.  A.  Shoremi,  M.  K.  C.  Sridhar,  and  T.  E. 

Ekpenyong. 

Biological  Wastes  BIWAED,  Vol.  32,  No.  1,  p  1-7, 

1990.  1  fig,  3  tab,  13  ref. 

Descriptors:  'Impaired  water  use,  'Poultry, 
'Wastewater  renovation,  'Water  pollution  effects, 
•Water  reuse,  Drinking  water,  Effluents,  Eggs, 
Municipal  wastewater,  Raw  wastewater. 

The  reuse  of  municipal  wastewaters  is  an  attractive 
option  for  increasing  water  reserves  in  areas  with 
water  shortages.  Raw  sewage,  treated  sewage  ef- 
fluents and  tap  water  were  provided  as  drinking 
water  for  20-week-old  point-of-lay  chickens  for  16 
weeks.  The  compositions  of  the  drinking  waters 
varied  slightly  but  were,  with  the  exception  of  pH, 
within  the  recommended  acceptable  limits.  The 
drinking  waters  had  no  significant  effect  on  water 
consumption,  feed  intake,  egg  production  and 
weight,  body  weight,  efficiency  of  feed  utilization 
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or  egg  shell  thickness,  but  significantly  affected 
(P<0.05)  the  haugh  unit,  a  measure  of  egg  quality 
based  on  albumin  height  and  egg  weight.  The 
mean  egg  productions  for  birds  receiving  the  raw 
sewage  and  effluents  were  higher  than  those  for 
tap  water  at  the  start  of  lay,  and  the  birds  receiving 
the  raw  sewage  sustained  this  trend  until  50% 
production  was  attained.  Over  the  period  of  study, 
all  the  indices  increased  significantly  (P<0.01). 
Results  suggest  that  sewage  and  effluents  can  be 
substituted  for  conventional  drinking  water 
sources  after  adequate  treatment.  (Author's  ab- 
stract) 
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AEROBIC  TREATMENT  OF  MAIZE-PROC- 
ESSING WASTEWATER  IN  A  50-LITER  RO- 
TATING BIOLOGICAL  REACTOR. 

Universidad  Iberoamericana,  Mexico  City.  Dept. 
de  Ciencias  de  la  Nutricion  y  de  los  Alimentos. 
R.  Pedroza-Islas,  and  C.  Duran  de  Bazua. 
Biological  Wastes  BIWAED,  Vol.  32,  No.  1,  p  17- 
27,  1990.  5  fig,  3  tab,  18  ref.  Consejo  Nacional  de 
Ciencia  y  Techologia  Mexico  Project  PCCBBNA- 
020395. 

Descriptors:  'Aerobic  treatment,  'Biological  treat- 
ment, *Corn,  'Food-processing  wastes, 
•Wastewater  reactors,  Effluents,  Latin  America, 
Organic  compounds,  Oxygen  demand,  Wastewater 
treatments. 

Maize  or  corn  is  the  main  food  staple  in  Mexico 
and  other  Latin-American  countries.  Effluents  gen- 
erated during  the  alkaline  cooking  technique  used 
in  small-scale  urban  mills  are  potentially  dangerous 
to  the  environment.  These  effluents  were  aerobi- 
cally  treated  in  a  50-liter  laboratory-scale  rotating 
biological  reactor.  Removal  of  organic  com- 
pounds, evaluated  as  chemical  and  biological 
oxygen  demand,  as  well  as  reducing  sugars,  were 
monitored.  A  comparison  was  made  with  previous 
experiments  using  a  15-liter  reactor,  to  consider 
scaling-up  effects  (1:3).  Scaling-up  factors  did  not 
seem  to  interfere  in  the  overall  organic  removal 
phenomena.  The  organics  elimination  activity 
(using  reducing  sugars)  of  the  microbial  communi- 
ties may  be  described  with  an  exponential,  empiri- 
cal model.  The  microbial  biomass  obtained  has 
potential  as  feedstuff  for  animals;  this  would  give 
an  economic  value  to  the  treatment.  (Miller-PTT) 
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CILIATED  PROTOZOA  AS  INDICATORS  OF  A 
WASTEWATER  TREATMENT  SYSTEM  PER- 
FORMANCE. 

Universidad    Nacional     Autonoma    de    Mexico, 
Mexico  City.  Facultad  de  Quimica. 
V.  M  Luna-Pabello,  R.  Mayen,  V.  Olvera- 
Viascan,  J.  Saavedra,  and  C.  Duran  de  Bazua. 
Biological  Wastes  BIWAED,  Vol.  32,  No.  2,  p  81- 
90,  1990.  3  fig,  1  tab,  23  ref.  Consejo  NAcional  de 
Ciencia  y  Tenologia  Mexico  Project  PCCBBNA- 
020395,  UNEP  Kenya  Projects  FP  0402-82012280, 
and    BMFT   West   Germany   Project   PTWP-02- 
WA-146-BCT-252. 

Descriptors:  'Protozoa,  'Wastewater  reactors, 
'Wastewater  treatment  facilities,  Adaptation,  Bio- 
chemical oxygen  demand,  Bioindicators,  Effluents, 
Food-processing  wastes,  Performance  evaluation, 
Wastewater  analysis. 

Organisms  adapted  to  a  narrow  range  of  environ- 
mental conditions  are  commonly  used  to  evaluate 
water  quality,  since  a  correlation  can  exist  between 
environmental  conditions  affecting  the  organisms 
and  some  physicochemical  indicators  of  water 
quality.  Free-swimming  ciliated  protozoa  have 
been  utilized  as  indicators  for  natural  waters  and 
wastewater  treatment  systems.  Ciliated  protozoa 
were  studied  as  indicator  organisms  of  system  per- 
formance for  a  four-stage  laboratory  rotating  bio- 
logical reactor  treating  diluted  corn-processing  ef- 
fluents. Temperature,  pH  and  dissolved  oxygen 
were  monitored.  Dissolved  organics,  measured  as 
chemical  and  biochemical  oxygen  demand,  gradu- 
ally decreased  along  the  reactor.  Twelve  protozoal 
species  were  identified.  From  them,  ten  have  been 
reported  in  literature  as  commonly  found  inhabit- 
ants of  aerobic   municipal   wastewater   treatment 


plants.  A  correlation  was  found  between  six  of  the 
species  with  biochemical  oxygen  demand  concen- 
trations in  the  wastewaters  along  the  reactor.  (Au- 
thor's abstract) 
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NOTE    ON    ANAEROBIC    TREATMENT    OF 

CURRANT-FINISHING      WASTEWATER      IN 

DOWNFLOW     ANAEROBIC    FILTERS     AND 

THE  EFFECT  OF  MEDIA  DESIGN  ON  THEIR 

PERFORMANCE. 
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N.  Athanasopoulos,  J.  Kouinis,  and  A. 
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Biological  Wastes  BIWAED,  Vol.  32,  No.  2,  p  91- 

97,  1990.  2  fig,  2  tab,  11  ref. 

Descriptors:  'Anaerobic  digestion,  'Anaerobic  fil- 
ters, 'Filter  media,  'Food-processing  wastes, 
'Wastewater  treatment,  Biological  oxidation, 
Chemical  oxygen  demand,  Greece,  Performance 
evaluation,  Water  pollution  sources. 

The  annual  production  of  currants  in  Greece  is 
75,000,000  kg,  but  the  discharge  into  the  sea  of 
wastewater  from  currant-finishing  can  be  a  source 
of  pollution.  This  effluent  is  sometimes  treated  by 
biological  oxidation  (biofiltration/activated 
sludge),  an  expensive  process.  A  possible  alterna- 
tive treatment  is  anaerobic  digestion.  Treatment  of 
currant-finishing  wastewaters  was  studied  using 
two  downflow  anaerobic  filters  with  different  plas- 
tic media  of  the  same  specific  surface  area.  One 
reactor  had  an  80-L  packed  bed  completely  filled 
with  pall  rings,  9  cm  in  diameter  by  9  cm  long  with 
a  specific  surface  area  of  100  sq  m/cu  m  and  a  void 
volume  of  94%.  The  other  reactor  contained  a 
plastic  medium  consisting  of  modular  corrugated 
cross-flow  pieces  of  0.6  m  x  0.6  m  x  1.2  m,  with  a 
specific  surface  area  of  98  sq  m/cu  m  and  a  void 
volume  of  higher  than  95%;  the  volume  occupied 
by  the  plastic  medium  was  2.6  cu  m  of  the  reactor's 
total  active  volume  of  4  cu  m.  Chemical  oxygen 
demand  (COD)  removal  for  the  modular  plastic 
medium  with  a  cross-flow  design  was  80%  for  a 
loading  of  8  kg  COD/cu  m/day  and  75%  for  a 
loading  of  10  kg  COD/cu  m/day.  COD  removal 
for  the  pall-ring  medium  gradually  decreased  from 
90%  to  57%  as  loadings  gradually  increased  from 
0.6  to  6  kg/cu  m/day.  The  downflow  anaerobic 
filters  performed  poorly  compared  with  other 
high-rate  anaerobic  reactors,  such  as  those  with 
upflow  anaerobic  filters,  upflow  activated-sludge 
blankets,  or  anaerobic  fluidized  beds.  (Miller-PTT) 
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ANAEROBIC  DIGESTION  OF  ICE-CREAM 
WASTEWATERS  USING  THE  UASB  PROCESS. 
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neering. 
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Descriptors:  'Anaerobic  digestion,  'Biological 
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Calcium,  Carbon,  Cobalt,  Dairy  industry,  Industri- 
al wastewater. 

Upflow  anaerobic  sludge  blanket  (UASB)  reactors 
have  been  used  increasingly  to  treat  a  variety  of 
industrial  wastes.  Their  greatest  application  to  date 
has  been  in  the  treatment  of  carbohydrate-based 
wastewaters,  but  they  have  also  proved  satisfac- 
tory in  the  treatment  of  wastes  from  the  dairy 
industry.  A  set  of  ten  UASB  digesters  was  exam- 
ined as  five  pairs,  one  control  and  four  test  reac- 
tors. The  effects  of  controlled  nutrient  variations 
on  the  performance  of  the  reactors  when  treating 
simulated  ice-cream  wastewater  was  assessed.  An 
alternative  carbon  source  (sucrose)  was  used  in  one 
test  and  the  effects  of  additional  concentrations  of 
calcium  and  cobalt  were  examined.  The  results 
showed  that  the  waste  could  be  treated  by  the 
UASB  process,  with  granulation  commencing  after 
60-70  days.  Of  the  supplements,  only  calcium  had  a 
significant  effect.   In  the   feeds  which  contained 


additional  calcium  chloride,  it  was  possible  to  in 
crease  the  organic  loading  rates  more  rapidly  thai 
with  the  other  treatments  and  granulation  was  als( 
significantly  improved.  (Miller-PTT) 
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International  Journal  of  Environmental  Analytics 

Chemistry  IJEAA3,  Vol.  36,  No.  4,  p  241-247 

1989.  3  fig,  1  tab,  10  ref. 

Descriptors:  'Metals,  'Monitoring,  'Municipa 
wastewater,  'Organophosphorus  compounds 
'Wastewater  analysis,  'Wastewater  treatmenl 
'Water  analysis,  'Water  quality  control,  Analyti 
cal  methods,  Atomic  absorption  spectrophotc 
metry,  Biological  wastewater  treatment,  Chemica 
analysis,  Extraction,  Heavy  metals. 

Municipal  wastewater  usually  contains  \o\ 
amounts  of  metals,  but  when  biological  reactoi 
are  used  for  wastewater  treatment,  an  accurat 
metal  control  in  both  influent  and  effluent  i 
needed  because  metal  effects  can  range  from  bene 
ficial  to  highly  toxic  for  microorganisms.  In  thi 
study,  three  organophosphorus  compounds,  di-(i 
ethylhexyl)  phosphoric  acid  (HDEHP),  O-2-ethy! 
hexyl-2-ethylhexyl  phosphonate  (HEHEHP)  an 
di-(n-octyl)  phosphinic  acid  (HDOP),  have  bee 
tested  as  extractants  for  metal  monitoring  in  mi 
nicipal  wastewater.  Metals  are  back-extracted  wit 
hydrochloric  acid  and  finally  determined  by  flam 
atomic  absorption  spectrometry.  Quantitativ 
metal  recoveries  are  obtained  with  all  three  extrac 
tants  tested  (from  0. 1  M)  if  the  sample  is  buffere 
at  pHs  ranging  from  6  to  8.  The  optimum  extra< 
tion  pH  is  6  for  HDEHP,  7  for  HDOP  and  8  ft 
HEHEHP.  The  addition  of  phase  modifiers  has  n 
influence  when  the  extractant-to-modifier  ratio 
10.  High  amounts  of  calcium,  magnesium,  iron,  an 
chemical  oxygen  demand  (COD)  in  the  from  ( 
phthalic  acid,  do  not  interfere  with  heavy  met 
determination.  (Author's  abstract) 
W90-11609 


DECONTAMINATION  TECHNOLOGIES  FO 
RELEASE  FROM  BIOPROCESSING  FACIL 
TIES.  PART  I.  INTRODUCTION.  PART  II.  Dl 
CONTAMINATION  OF  WASTEWATER. 

Sri  Lanka  Univ.,  Peradeniya. 

G.  B.  Wickramanayake. 

CRC  Critical  Reviews  in  Environmental  Contn 

CCECAU,  Vol.  19,  No.  5,  p  358-446,  1990.  7  fi; 

26  tab,   180  ref.  EPA  Contract  No.  68-03-324 

Descriptors:  'Biotechnology,  'Decontaminatio: 
'Genetic  engineering,  'Wastewater  treatmer 
Chlorination,  DNA,  Ionizing  radiation,  Ozone,  L1 
traviolet  radiation. 

Genetically  engineered  microorganisms  are  wide! 
used  in  biotechnology.  Wastewater  from  biopri 
cessing  facilities  will  require  treatment  to  ensu: 
that  effluents  discharged  into  surface  water  < 
other  waste  streams  are  not  a  source  of  viab 
organisms  or  transmittable  genetic  material.  Tl 
application  of  treatment  technologies  used  in  oth> 
industries  to  decontaminate  the  releases  from  bii 
technology  processing  facilities  was  evaluate 
Since  published  literature  on  the  inactivation 
recombinant-DNA  (rDNA)  organisms  is  very  lir 
ited,  information  for  bacteria,  viruses,  fungi  at 
subcellular  components  was  obtained.  The  da 
indicated  that  ozone,  chlorine,  chlorine  dioxid 
heat,  ultraviolet  light  and  ionizing  radiation  off- 
good  performance  potential  for  decontamination 
rDNA  processing  wastewater.  (Author's  abstrac 
W90- 11634 


PHOTOLYSIS  OF   1,2-DIBROMO  3-CHLOR 
PROPANE  IN  WATER. 

Universite    de    Toulon    et    du    Var,    La    Gan 
(France).  Lab.  de  Chimie  Appliquee. 
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i  C.  Milano,  C.  Bernat-Escallon,  and  J.  L.  Vernet. 
Water  Research  WATRAG,  Vol.  24,  No.  5,  p  557- 
564,  May  1990.  3  fig,  1  tab,  29  ref. 

Descriptors:  'Halogenated  pesticides,  *Hydrogen 
jeroxide,  'Pesticide  kinetics,  'Photolysis, 
'Wastewater  treatment,  Carcinogens,  Water  chetn- 
stry. 

l,2-Dibromo-3-chloropropane  (DBCP)  is  the 
ictive  ingredient  in  the  commercial  pesticide 
cnown  as  fumazone  or  nemagon.  This  known  car- 
;inogen  is  quite  persistent  in  the  ground  and  is  a 
jotential  water  contaminant.  The  photolysis  of 
xace  amounts  of  DBCP  in  water  was  studied  in 
lie  presence  of  hydrogen  peroxide  at  variable  con- 
;entrations  found  in  natural  waters.  Hydrogen  per- 
oxide is  photochemically  generated  from  various 
organic  compounds  in  water  by  the  effect  of  sun- 
ight,  and  accelerates  the  photodegradation  kinetic 
velocity.  It  was  found  that  in  pure  water  and  in 
water  containing  hydrogen  peroxide,  the  principal 
photoproducts,  identified  by  gas  chromatography 
:oupled  with  mass  spectrometry,  are  the  same:  1- 
3romo-3-chloro-2-propanone,  2-bromo-3-chloro- 
propanol,  l-bromo-3-chloro-2-propanol,  1-chloro- 
J-propanone,  3-bromo-l-chloropropene  (Z  and  E), 
icetone  and  methanol.  The  photolysis  velocity  is 
ncreased  by  the  addition  of  a  suitable  hydrogen 
peroxide  concentration.  When  the  photolysis  is  not 
carried  to  completion,  most  of  the  various  photo- 
products  which  form  are  strongly  toxic.  Therefore, 
if  a  sewage  rich  in  DBCP  is  treated  by  this 
method,  it  is  imperative  that  these  intermediates  be 
eliminated  by  a  maximum  prolongation  of  the  pho- 
todecomposition.  (Fish-PTT) 
W90-11672 


FUNGI  IN  DENITRIFICATION  UNIT  BIOCEN- 

OSIS. 

Warsaw  Univ.   (Poland).   Inst,  of  Environmental 

Protection  Engineering. 

A.  Grabinska-Loniewska,  and  E.  Slavikowa. 

Water  Research  WATRAG,  Vol.  24,  No.  5,  p  565- 

572,  May  1990.  3  fig,  4  tab,  12  ref. 

Descriptors:  'Activated  sludge  process,  'Denitrifi- 
cation,  'Fungi,  'Wastewater  treatment,  'Yeasts, 
Biocenosis,  Biological  filters,  Carbon,  Mycobacter- 
ium, Nitrates,  Nitrogen  fixation,  Nitrogen  removal. 

Microbial  denitrification  is  a  major  mechanism  of 
nitrate  removal  from  wastewaters  in  various  equip- 
ment designs  such  as  flooded  biological  filters  and 
anaerobic  adaptions  of  the  activated  sludge  proc- 
ess. Previous  studies  of  the  role  of  denitrifying 
bacteria  in  the  nitrate  removal  process  has  proved 
that  a  specific  biocenosis  was  formed  in  denitrifica- 
tion units.  Thus,  investigations  on  the  determina- 
tion of  the  number  and  genera  of  those  microorga- 
nisms which  appeared  to  be  in  the  denitrification 
unit  biocenoses  and  their  role  in  the  nitrate  remov- 
al process  was  undertaken.  The  microorganisms 
were  isolated  from  the  biocenosis  grown  in  the 
laboratory  UASB-type  reactor.  The  reactor  was 
inoculated  with  strains  of  denitrifying  bacteria  pre- 
viously isolated  from  activated  sludge.  It  was 
found  that  yeasts  and  yeast-like  microorganisms 
were  the  stable  constituents  of  denitrification  unit 
biocenosis  fed  with  mineral  medium  with  metha- 
nol, glycerol,  acetic  or  lactic  acids.  At  an  optimal 
C:N  ratio,  the  number  and  composition  of  myco- 
flora  depended  on  the  type  and  structure  of  carbon 
compounds  serving  as  hydrogen  donors  and  C- 
sources  as  well  as  on  volumetric  nitrate  loading 
rate.  At  nitrate  loading  rates  below  the  'washing 
out'  points,  the  total  number  of  these  microorga- 
nisms was  constant,  about  10  times  higher  in  bio- 
cenoses fed  with  organic  acids  rather  than  alco- 
hols. It  was  concluded  that  unit  mycoflora  utilize 
C-sources  for  denitrification,  can  assimilate  nitrates 
and  fix  N2  produced  during  nitrate  dissimilation 
and  stimulate  the  growth  of  denitrifying  bacteria. 
(Author's  abstract) 
W90-11673 


INFLUENCE  OF  A  PARTICULATE  OF  A  PAR- 
TICULATE SUBSTRATE  ON  FILAMENTOUS 
BULKING  AND  PHOSPHORUS  REMOVAL  IN 
ACTIVATED  SLUDGE  SYSTEMS. 

Vysoka  Skola  Chemicko-Technologicka,   Prague 


(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

J.  Wanner,  and  L.  Novak. 

Water  Research  WATRAG,  Vol.  24,  No.  5,  p  573- 

581,  May  1990.  7  fig,  9  tab,  21  ref. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Bulking  sludge,  'Hy- 
drolysis, 'Substrates,  'Wastewater  treatment,  An- 
aerobic conditions,  Filamentous  bacteria,  Oxidized 
conditions,  Phosphorus  removal. 

Particulate  substrates  comprise  all  forms  of  solid 
and  colloidal  particles  and  soluble  organic  mole- 
cules with  complex  structure  and  high  molecular 
weight.  According  to  the  IAWPRC  Hydrolysis 
Hypothesis,  the  particulate  substrate  cannot  be  uti- 
lized in  anaerobic  zones  of  nutrient  removal  acti- 
vated sludge  systems  because  the  rate  of  its  hydrol- 
ysis (i.e.,  solubilization)  is  zero  under  anaerobic 
conditions.  The  particulate  substrate  is  enmeshed 
in  the  floes  of  activated  sludge  and  transferred 
from  an  anaerobic  zone  to  an  oxic  zone  where 
hydrolysis  occurs  and  hydrolysis  products  become 
available  for  filamentous  microorganisms.  The  in- 
fluence of  a  particulate  substrate  on  the  activated 
sludge  system  with  an  anaerobic  zone  followed  by 
an  oxic  completely-mixed  tank  or  by  a  three-com- 
partment oxic  cascade.  The  systems  were  fed  by 
artificial  wastewater.  The  soluble  fraction  of  sub- 
strate was  simulated  by  glucose,  ethanol  and  acetic 
acid,  the  particulate  fraction  with  peptone  and  the 
suspension  prepared  from  hard-boiled  eggs.  It  was 
demonstrated  that  filamentous  bulking  caused  by 
oxic  zone  growers  occurred  when  the  oxic  zone 
was  supplied  either  with  the  soluble  substrate  gen- 
erated by  fermentation  in  the  preceding  anaerobic 
zone;  or  with  the  products  of  the  hydrolysis  of  the 
enmeshed  particulate  substrate.  The  compartmen- 
talization  of  the  oxic  zone  significantly  reduced  the 
bulking  problems  and  improved  the  phosphorus 
removal  with  all  substrates  used  in  this  study. 
(Author's  abstract) 
W90-11674 


AUTOMATIC  CONTROL  OF  EFFLUENT 
QUALITY  FROM  A  HIGH-RATE  ANAEROBIC 
TREATMENT  SYSTEM. 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Chemical  Engineering. 

M.  Denac,  P.  L.  Lee,  R.  B.  Newell,  and  P.  F. 

Greenfield. 

Water  Research  WATRAG,  Vol.  24,  No.  5,  p  583- 

586,  May  1990.  7  fig,  5  ref. 

Descriptors:  'Anaerobic  digestion,  'Effluent  limi- 
tations, 'Food-processing  wastes,  'Process  con- 
trol, 'Wastewater  treatment,  'Water  quality  stand- 
ards, Algorithms,  Alkalinity,  Economic  aspects, 
Fluidized  bed  process,  Organic  carbon,  Waste 
load. 

Anaerobic  wastewater  treatment  is  especially 
suited  for  the  treatment  of  effluents  containing 
high  concentrations  of  organic  carbon  (e.g.,  food 
processing  wastes).  Since  charges  or  penalties  for 
discharging  wastes  of  high  organic  concentration 
are  increasing,  there  is  a  growing  need  to  design 
on-line  process  controllers  which  are  capable  of 
regulating  effluent  quality  within  specified  limits 
and  which  can  reduce  the  costs  of  alkali  addition 
as  far  as  is  practicable.  The  use  of  alkali  addition 
rate  in  conjunction  with  equalization  was  explored 
more  thoroughly  in  terms  of  its  capability  to  pro- 
vide a  means  of  controlling  effluent  quality  at 
reasonable  monitoring  and  chemical  costs.  An  an- 
aerobic fluidized  bed  reactor  was  overloaded  with 
up  to  42  g  molasses/L/day.  The  effluent  quality, 
expressed  in  total  acids  concentration,  was  success- 
fully regulated  by  an  automatic  control  algorithm, 
with  alkaline  consumption  as  the  controlled  vari- 
able and  feed  rate  as  the  manipulated  variable.  The 
effluent  quality  could  be  maintained  at  any  re- 
quired level,  from  100  to  400  mg  acids/L,  depend- 
ing on  the  setting  of  the  control  parameters.  More- 
over, it  was  found  that  it  is  possible  to  keep  the 
acid  addition  within  a  certain  range,  setting  higher 
and  lower  thresholds  in  the  controller.  This  option 
requires  the  use  of  equalization  capacity  and  is 
particularly  suitable  for  handling  surges  of  higher 
than  average  concentration  waste.  At  lower  waste 
concentrations,  the  feed  rate  is  automatically  in- 


creased, allowing  the  reactor  to  run  at  maximum 
loading   with   the   effluent   still   satisfying   quality 
requirements.  (Fish-PTT) 
W90- 11675 


PERFORMANCE  RELATIONSHIP  FOR  LOW 
AND  INTERMEDIATE  RATE  BIOLOGICAL 
FILTERS. 

National  Technical  Univ.,  Athens  (Greece).  Div. 

of  Water  Resources. 

D.  G  Christoulas,  S.  N.  Liakos,  and  A.  D. 

Andreadakis. 

Water  Research  WATRAG,  Vol.  24,  No.  5,  p  607- 

614,  May  1990.  1  fig,  6  tab,  10  ref. 

Descriptors:  'Biological  filters,  'Biological 
wastewater  treatment,  'Filter  rate,  'Wastewater 
treatment,  Biological  oxygen  demand,  Mathemati- 
cal models,  Performance  evaluation,  Recirculated 
water,  Trickling  filters. 

Although  the  biological  filter  is  one  of  the  oldest 
biological  processes  for  wastewater  treatment,  no 
reliable  design  criteria  have  been  developed, 
mainly  due  to  the  complexity  of  the  processes 
involved.  The  role  of  the  recirculation  is  not  well 
understood  and  different  performance  relationships 
often  give  contradictory  results.  A  steady  state 
mathematical  model  of  the  biological  filter  without 
recirculation  was  developed  with  the  aid  of  quali- 
tative and  quantitative  theoretical  considerations 
and  empirical  assumptions.  The  model  was  cali- 
brated and  validated  with  the  aid  of  performance 
data  from  2  two-stage  pilot-scale  filters  operated  in 
parallel  in  the  range  of  the  low  and  intermediate 
overflow  rates  (1-8  m/d).  Due  to  the  controlled 
operation  of  the  pilot  plant,  the  derived  perform- 
ance relationship  should  be  considered  as  describ- 
ing the  performance  of  biological  filters  with  fa- 
vorable 'secondary  factors,'  that  is,  with  good  pri- 
mary and  final  settling,  effective  distribution 
system  and  appropriate  dosing  regime.  The  per- 
formance relationship  was  found  to  be  in  good 
agreement  with  published  pilot-scale  data  and  also 
with  performance  data  from  full-scale  filters  char- 
acterized by  relatively  high  efficiency  which  might 
be  attributed  to  favorable  secondary  factors.  Sup- 
posing that  the  secondary  factors  can  be  fairly 
easily  optimized,  the  biological  filter  may  have 
significant  economical  advantage  aver  the  activat- 
ed sludge  system,  even  for  high  BOD  removal 
efficiencies.  (Author's  abstract) 
W90- 11678 


COUNTER-CURRENT  CASCADE  AIR-STRIP- 
PING FOR  REMOVAL  OF  LOW  VOLATILE 
ORGANIC  CONTAMINANTS. 

New  Mexico  State  Univ.,  Las  Cruces. 

For  primary  bibliographic  entry  see  Field  5F. 

W90- 11679 


EFFECTS  OF  STIRRING  ON  RESIDUAL 
CHLORINE  DURING  CHLORINATION  OF 
SEAWATER  CONTAINING  AMMONIA  NI- 
TROGEN. 

Osaka  City  Inst,  of  Public  Health  and  Environ- 
mental Sciences  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11683 


KINETICS  OF  CHEMICAL  AND  BIOLOGICAL 
SULPHIDE  OXIDATION  IN  AQUEOUS  SOLU- 
TIONS. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

C.  Buisman,  P.  IJspeert,  A.  Janssen,  and  G. 

Lettinga. 

Water  Research  WATRAG,  Vol.  24,  No.  5,  p  667- 

671,  May  1990.  2  fig,  3  tab,  14  ref. 

Descriptors:  'Biological  oxidation,  'Kinetics,  'Ox- 
idation, 'Sulfides,  'Wastewater  treatment,  Sulfates, 
Suspension,  Wastewater  reactors. 

Under  anaerobic  conditions,  sulfate  and  sulfite, 
present  in  wastewater,  are  reduced  by  bacterial 
activity  to  sulfide.  The  odor,  toxicity,  oxygen 
demand  and  corrosion  problems  caused  by  sulfide 
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in  wastewater  frequently  necessitate  wastewater 
treatment,  e.g.  oxidation  of  sulfide  to  a  less  harmful 
form.  It  is  necessary  to  know  whether  or  not  a 
chemical,  biological,  or  a  combined  oxidation 
process  should  be  employed  for  sulfide  removal.  A 
new  equation  for  the  noncatalyzed  sulfide  chemi- 
cal oxidation  rate  in  a  phosphate  buffered  system  at 
pH  8.0  and  25  C  has  been  formulated.  Experiments 
show  that  the  reaction  order  with  respect  to  the 
oxygen  concentration  depends  on  the  sulfide  con- 
centration. The  biological  oxidation  rate  in  cell 
suspensions  from  a  bioreactor  in  a  phosphate  buf- 
fered system  was  found  to  be  75  times  faster  than 
the  chemical  noncatalyzed  oxidation  rate  at  sulfide 
concentrations  around  10  mg/L.  At  higher  sulfide 
concentrations  this  difference  becomes  less.  The 
two  cell  suspensions  used  behaved  quite  differently 
towards  the  sulfide  concentration:  cell  suspension  1 
(taken  from  a  reactor  operated  at  a  sulfide  concen- 
tration of  7  mg/L)  exerts  its  maximal  oxidation  rate 
at  a  sulfide  concentration  of  10  mg/L;  cell  suspen- 
sion 2  (reactor  with  sulfide  concentration  of  95 
mg/L)  exerts  its  maximal  biological  oxidation  ca- 
pacity at  a  sulfide  concentration  of  1 50  mg/L.  Cell 
suspension  1  shows  severe  substrate  inhibition  at 
sulfide  concentrations  exceeding  10  mg/L,  while 
cell  suspension  2  shows  no  sulfide  inhibition  up  to 
a  sulfide  concentration  of  600  mg/L.  (Author's 
abstract) 
W90-11686 


ANAEROBIC  DIGESTION  OF  MUNICIPAL 
SOLID  WASTE. 

Venice  Univ.  (Italy).  Dept.  of  Environmental  Sci- 
ence. 

F.  Cecchi,  A.  Marcomini,  P.  Pavan,  G.  Fazzini, 
and  J.  Mata- Alvarez. 

Biocycle  BCYCDK,  Vol.  31,  No.  6,  p  42-43,  June 
1990.  1  tab,  16  ref.  NATO  Grant  0178/87. 

Descriptors:  *Anaerobic  digestion,  'Municipal 
wastes,  *Solid  wastes,  *Waste  treatment, 
•Wastewater  reactors,  Biogas,  Hydrogen  ion  con- 
centration, Microorganisms,  Organic  wastes,  Per- 
formance evaluation,  Recirculation. 

To  fully  develop  the  process  of  anaerobic  digestion 
of  the  organic  fraction  of  municipal  solid  waste 
(OFMSW)  at  a  commercial  level,  it  is  necessary  to 
focus  attention  on  reactor  stability.  The  behavior 
of  the  digestion  process  of  OFMSW  was  examined 
using  improved  buffering  conditions  achieved  by 
using  the  effluent  supernatant  fraction  of  the  di- 
gester to  dilute  the  incoming  wastes.  It  was  found 
that  recirculating  of  the  effluent  stream  provides 
good  buffering  conditions  in  the  digester  and  does 
not  adversely  affect  the  digester  microorganisms. 
It  assures  a  much  higher  process  stability  and  leads 
to  a  significant  water  and  energy  savings,  reduc- 
tion of  wastewater  requiring  treatment,  and  en- 
hancement of  biogas  composition  (methane  content 
increased  by  7  percent).  The  results  confirm  that 
reactor  pH  and  biogas  composition  together  satis- 
factorily describe  the  physical-chemical  biological 
status  of  an  anaerobic  digester.  (Agostine-PTT) 
W90-11688 


CHEMICAL  CHANGES  IN  SLUDGE  STABILI- 
ZATION. 

Centra  di  Studio  per  la  Microbiologia  del  Suolo, 

Pisa  (Italy). 

S.  Frassinetti,  S.  Citterio,  and  P.  Nappi. 

Biocycle  BCYCDK,  Vol.  31,  No.  6,  p  50-52,  June 

1990. 

Descriptors:  'Aerobic  conditions,  'Anaerobic  con- 
ditions, 'Disinfection,  'Oxygenation,  'Phytotoxi- 
city,  'Sludge  stabilization,  'Sludge  utilization,  En- 
teric bacteria,  Germination,  Italy,  Microorganisms, 
Nitrogen,  Salmonella. 

Experiments  were  conducted  to  investigate  the 
influence  of  the  pattern  of  oxygenation  (anaerobio- 
sis  vs.  aerobiosis)  on  sludge  stabilization  with  re- 
spect to  changes  in  phytotoxicity  and  nitrogen 
with  time.  A  second  objective  was  to  determine 
the  relation,  if  any,  between  oxygenation  pattern 
and  extent  of  destruction  of  enteric  indicator 
microorganisms  and  of  Salmonella  typhimurium. 
The  patterns  were  anaerobiosis,  aerobiosis  with 
added   bark   chips,   and   anaerobiosis   with   added 


bark  chips.  The  raw  material  was  urban  sewage 
sludge  obtained  from  the  anaerobic  sewage  plant  at 
Pianezza,  Italy.  Germination  trials  were  carried 
out  with  the  use  of  Lipidium  sativum.  It  was  found 
that  under  anaerobic  conditions,  toxicity  is  main- 
tained and  even  increased  in  sludges.  The  toxicity 
is  manifested  by  low  germination  indices.  Under 
aerobic  conditions  and  added  inert  chips,  toxicity 
was  increased  in  the  early  stages.  This  indicates  an 
initial  difficulty  in  the  development  of  aerobic 
transformation.  A  decrease  in  toxicity  in  later 
stages  is  shown  by  the  higher  germination  indices. 
Addition  of  bark  enhances  the  transformation  of 
organic  matter  in  the  earliest  stages,  which  leads  to 
the  production  of  a  biologically  and  chemically 
stabilized,  nontoxic  end  product.  Fecal  indicators 
and  S.  typhimurium  apparently  were  completely 
destroyed  by  the  end  of  the  transformation  in  all 
three  types  of  trials.  The  lowest  bacterial  counts 
were  found  for  anaerobic  conditions,  probably  be- 
cause the  microorganisms  in  question  have  better 
growth  in  the  presence  of  oxygen.  Finally,  it 
should  be  noted  that  in  comparison  to  development 
under  aerobic  conditions,  development  of  Salmo- 
nella under  anaerobic  conditions  was  somewhat 
slower.  (Agostine-PTT) 
W90-11690 


EXPERIMENTAL  APPROACH  TO  THE  ROLE 
OF  DIFFERENT  ECOLOGICAL  TYPES  OF 
PROTOZOA  IN  THE  ACTIVATED-SLUDGE 
SYSTEM. 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

M.  Macek. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  74,  No.  6,  p  643-656,  1989.  9  fig,  4 

tab,  22  ref. 

Descriptors:  'Activated  sludge  process,  'Ciliates, 
•Flocculation,  'Protozoa,  'Wastewater  treatment, 
Bacteria,  Biomass,  Culturing  techniques,  Flagel- 
lates. 

Relationship  between  bacteria  and  ciliates  was  in- 
vestigated in  continuous  cultures  with  and  without 
the  recycling  of  flocculated  biomass.  Monocultures 
of  ciliates  of  various  ecological  types  were  used 
together  with  mixed  cultures  of  bacteria  or  bacte- 
ria and  flagellates.  The  effect  of  ciliates  on  the 
distribution  of  flocculated  and  dispersed  biomass 
was  tested  with  respect  to  characterizing  an  opti- 
mum mixed  culture  for  activated-sludge  treatment. 
Monoprotozoal  populations  were  not  successful  in 
stabilizing  the  morphology  of  a  bacterial  communi- 
ty in  a  system  with  recycling  of  flocculated  bio- 
mass. Stabilization  was  observed  (with  particular 
ecological  types  of  ciliates)  in  the  system  with  a 
high  residence  time  without  recycling  and/or  in 
the  system  with  the  recycling  inoculated  by  both 
flagellates  and  ciliates.  (Author's  abstract) 
W90- 11702 


PHOTODEGRADATION  OF  2-  AND  3-CHLOR- 
OPHENOL  IN  TI02  AQUEOUS  SUSPEN- 
SIONS. 

Ecole  Centrale  de  Lyon,  Ecully  (France). 
J.  C.  D'Ollveira,  G.  Al-Sayyed,  and  P.  Pichat. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  24,  No.  7,  p  990-996,  July  1990,  11 
fig,   1   tab,  28  ref.  Commission  of  the  European 
Communities  Contract  EV4E-0068-C(CD). 

Descriptors:  'Catalysis,  'Chlorinated  hydrocar- 
bons, 'Degradation,  'Photolysis,  'Wastewater 
treatment,  'Water  treatment,  Chemical  reactions, 
Chlorinated  aromatic  compounds,  Path  of  pollut- 
ants, Phenols,  Photochemistry,  Tin. 

The  photocatalytic  degradations  of  2-Chloro- 
phenol  (2CP)  and  3-chlorophenol  (3-CP)  in  Ti02 
aqueous  suspensions  at  a  wavelength  of  >  340  nm 
have  been  studied.  They  are  faster  than  direct 
photolysis  at  a  wavelength  >  290  nm  despite  the 
additional  number  of  photons  available  in  this 
wavelength  region,  and  produce  lower  maximal 
concentrations  of  intermediates.  Complete  mineral- 
ization is  achieved  eventually;  however,  it  requires 
a  much  longer  time  than  dechlorination  and  dearo- 
matization.  Effects  of  radiant  flux,  wavelength, 
initial  concentration,  and  pH  were  examined.  Para 


hydroxylation  is  the  main  pathway,  so  that  2CP 
and  3CP  both  give  rise  to  chlorohydroquinone 
(CHQ);  formation  of  catechol  (CT)  is  a  very  minor 
pathway  in  the  degradation  process  of  2CP.  Fur- 
ther hydroxylation  of  CHQ  and  CT  forms  hydrox- 
yhydroquinone,  which  rapidly  decomposes  to  car- 
boxylic  acids  and  carbonyl  compounds  not  identi- 
fied yet.  (Author's  abstract) 
W90-11717 


ION  EXCHANGE  SEPARATION  AGG)  FROM 
WASTE  WATERS. 

Zagreb  Univ.   (Yugoslavia).   Dept.   of  Analytical 

Chemistry. 

S.  Cerjan-Stefanovic,  and  M.  Kastelan-Macan. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  38,  No.  3,  p  323-328, 

1990.  3  fig,  2  tab,  9  ref. 

Descriptors:  'Heavy  metals,  'Ion  exchange, 
'Silver  iodide,  'Waste  recovery,  'Wastewater 
treatment,  Cation  exchange,  Industrial  wastewater, 
Photography,  Resins. 

In  the  photographic  industry  and  for  preparing 
silver  films,  the  waste  waters  are  rich  with  silver. 
Some  of  the  silver  is  electroanalytically  regenerat- 
ed, but  low  concentrations  (0.5  g/cu  dm)  stay  in 
wastewaters.  A  method  was  developed  in  which 
the  silver  is  separated  and  concentrated  by  ion 
exchange  resin.  Since  fixing  baths  and  stop  baths 
are  polyvalent  solutions,  synthetic  solutions  were 
examined.  For  exchange  of  silver,  Amberlite  IRA- 
120  and  Dowex  50  x  4  were  used  in  a  batch 
method  to  obtain  a  static  equilibrium.  The  opti- 
mum concentrations  and  time  for  sorption  were 
determined  to  be  .001  mol/cu  dm  HN03  and  1 
hour.  Silver  elution  from  the  cation  exchanger  is 
based  on  silver  transformation  to  a  stable  anion 
complex.  Reference  data  determined  the  use  of 
CN(-)  and  S203(2-)  for  forming  stable  complexes. 
By  varying  the  ligands,  pH  and  eluent  concentra- 
tions, optimum  elution  has  been  obtained  in  1  hour, 
2M  KCN  and  1M  Na2S203.  (Author's  abstract) 
W90-11742 


OXIDATION  CHANNEL:  A  METHOD  FOR 
DOMESTIC  SEWAGE  TREATMENT  IN  CUBA. 

National  Centre  for  Scientific  Research,  Havana 
(Cuba).  Environmental  Pollution  Dept. 
L.  Travieso  Cordoba,  F.  Benitez  Echegoyen,  M. 
Leon  Lau-Si,  and  E.  Sanchez  Hernandez. 
Environmental  Technology  ETLEDB,  Vol.    11, 
No.  2,  p  123-132,  February  1990.  6  fig,  3  tab,  4  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Cuba,  'Domestic  wastes,  'Oxidation  ditches, 
'Wastewater  oxidation,  'Wastewater  treatment, 
Aerobic  treatment,  Oxidation,  Oxygen  demand, 
Performance  evaluation,  Periphyton,  Wastewater 
reactors. 

Different  methods  have  been  used  successfully  for 
the  removal  of  organic  matter  in  wastewaters. 
Conventional  treatments  are  frequently  used  in 
Cuba.  However,  the  'oxidation  channel',  consti- 
tutes a  very  simple  aerobic  treatment  not  previous- 
ly used  here.  The  behavior  of  this  type  of  biologi- 
cal reactor  in  Cuban  climatic  conditions  is  eva- 
lueated.  Conventional  parameters  for  wastewaters 
were  determined  and  the  results  were  promising. 
The  main  advantages  of  this  process  are  as  follows: 
(1)  ease  of  construction;  (2)  short  detention  times; 
(3)  little  land  area  requirement;  (4)  ease  of  oper- 
ation and  maintenence.  Domestic  sewage  was  used 
to  demonstrate  the  quality  of  the  effluent.  In  the 
oxidation  channel,  the  metabolic  activity  of  peri- 
phyton determines  the  efficiency  of  organic  matter 
removal.  (Author's  abstract) 
W90- 11769 


REMOVAL  EFFICIENCY  OF  ANIONIC  AND 
NONIONIC  SURFACTANTS  FROM  CHEMI- 
CAL WASTEWATER  BY  A  TREATMENT 
PLANT  USING  ACTIVATED  CARBON  AD- 
SORPTION AND  COAGULATION  PRECIPITA- 
TION PROCESSES. 

Kobe  Women's  Coll.  of  Pharmacy  (Japan). 
A.  Adachi,  M.  Kamide,  R.  Kawafune,  N.  Miki, 


206 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


nd  T.  Kobayashi. 

Environmental  Technology   ETLEDB,   Vol.    11, 

Jo.  2,  p  133-140,  February  1990.  5  fig,  4  tab,  3  ref. 

)escriptors:  'Activated  carbon,  "Adsorption, 
Chemical  precipitation,  "Coagulation,  "Surfac- 
ants,  "Wastewater  treatment,  Chemical 
wastewater,  Linear  alkyl  sulfonates,  Nonionic  sur- 
actants,  Wastewater  facilities. 

Vater  pollution  by  synthetic  detergents  has 
lecome  a  serious  environmental  problem.  Most 
ynthetic  detergents  are  discharged  into  public 
ewerage  or  directly  into  public  waters.  Anionic 
nd  nonionic  surfactants  are  major  components  of 
ynthetic  detergents.  In  order  to  protect  the  water 
nvironment,  it  is  important  to  keep  anionic  and 
lonionic  surfactant  concentrations  in  environmen- 
al  water  as  low  as  possible.  Since  few  detailed 
nvestigations  have  been  reported  on  this,  the  re- 
noval  efficiency  of  anionic  (sodium  n-dodecylben- 
enesulfonate)  and  nonionic  (heptaoxyethylene  do- 
lecyl  ether)  surfactants  from  chemical  wastewater 
>y  a  treatment  plant  using  activated  carbon  ad- 
orption  and  coagulation  precipitation  processes 
vas  investigated.  The  results  showed  that  anionic 
ind  nonionic  surfactants  were  removed  from  the 
vastewater  by  the  treatment  with  the  respective 
iverage  removal  efficiency  of  67.4  %  and  31.7  %. 
["he  increase  in  reaction  time  of  activated  carbon 
idsorption  to  15  min  significantly  improved  the 
emoval  efficiency  of  both  anionic  and  nonionic 
urfactants.  The  coagulation  precipitation  process 
vas  very  effective  for  removing  anionic  surfac- 
ants,  but  not  so  effective  as  expected  for  nonionic 
lurfactants.  (Author's  abstract) 
iV90- 11770 


5TUDY  OF  INTERACTIONS  BETWEEN 
HEAVY  METALS  AND  SEWAGE  SLUDGES: 
DETERMINATION  OF  STABILITY  CON- 
STANTS AND  COMPLEXATION  CAPACITIES 
3F  COMPLEXES  FORMED  WITH  CU  AND 
ZD. 

Laboratoire  Central  des  Ponts  et  Chaussees,  Bou- 
»uenais  (France). 

\.  Baron,  M.  Legret,  and  M.  Astrue. 
Environmental  Technology   ETLEDB,   Vol.    11, 
!>Jo.  2,  p  151-162,  February  1990.  6  fig,  4  tab,  30 
ref. 

Descriptors:  "Cadmium,  "Copper,  "Heavy  metals, 
•Metal  complexes,  "Sludge  disposal,  "Wastewater 
treatment,  Dialysis,  Hydrogen  ion  concentration, 
Interstitial  water,  Sludge  analysis,  Stability  con- 
stants, Voltammetry. 

Binding  capacities  and  conditional  stability  con- 
stants for  Cu  and  Cd  in  sewage  sludges  were 
determined.  Two  different  sludges  were  investigat- 
ed-a  secondary  sludge  and  an  anaerobically-di- 
gested  sludge.  Free  metal  ion  concentrations  were 
determined  using  differential-pulse  anodic  stripping 
voltammetry  (DPASV)  and  atomic-absorption 
spectrometry  following  separation  of  bound  and 
free  species  by  dialysis.  The  two  experimental 
methods  used  led  to  very  different  results.  Dialysis 
detected  all  the  complexes  formed  with  molecules 
larger  than  the  cutoff  diameter  chosen,  whatever 
their  thermodynamic  stability  and  dissociation  rate. 
DPASV,  on  the  other  hand,  did  not  take  into 
account  the  labile  complexes  that  dissociate  during 
the  analysis.  Complexes  formed  with  Cd  were  sig- 
nificantly more  labile  than  those  formed  with  Cu: 
DPASV  found  only  a  small  fraction  of  the  com- 
plexes detected  by  dialysis.  When  the  complexa- 
tion  capacities  of  both  sludges  were  compared,  it 
was  found  that  the  pore  water  of  digested  sludge 
had  a  significantly  greater  capacity  than  the  pore 
water  of  secondary  sludge.  The  effect  of  pH  (be- 
tween 6  and  8)  was  significant  only  on  one  of  the 
two  binding-site  classes  of  secondary  raw  sludge 
and  no  effect  was  found  in  raw  anaerobically- 
digested  sludge.  However,  there  was  a  large  in- 
crease in  the  complexation  capacities  and  condi- 
tional stability  constants  when  the  pH  of  the  pore 
water  of  secondary  or  digested  sludge  was  in- 
creased. (Bater-PTT) 
W90-11773 


LESSONS    ON    IN-VESSEL    SLUDGE    COM- 
POSTING. 


California  State  Univ.,  Fresno. 
J.  R.  Johnson,  J.  F.  Donovan,  and  A.  B.  Pincince. 
Water    Environment    &    Technology    WAETEJ, 
Vol.  2,  No.  5,  p  56-63,  May  1990.  1  fig,  4  tab,  2  ref. 

Descriptors:  "Aerobic  digestion,  "Biodegradation, 
"Composting,  "Sludge,  "Sludge  treatment, 
•Wastewater  treatment,  In-vessel  composting, 
Odors,  Sludge  conditioning,  Sludge  solids,  Sludge 
utilization,  Soil  amendments. 

Composting  is  a  sludge  treatment  process  involv- 
ing the  aerobic  biodegradation  of  organic  matter  in 
wastewater  sludge  and  produces  a  humus-like 
product  that  is  suitable  for  use  as  a  soil  conditioner. 
In-vessel  composting,  composting  in  an  enclosed 
reactor,  is  a  new  practice  in  this  country.  As  of 
January  1990,  there  were  approximately  20  in- 
vessel  composting  facilities  in  the  U.  S.  The  in- 
vessel  composting  reactor  system  is  divided  into 
two  stages:  active  composting  and  curing.  The  first 
stage  is  characterized  by  high  oxygen  uptake  rates, 
high  temperatures,  rapid  degradation  of  biodegrad- 
able volatile  solids,  and  high  potential  for  odor 
production.  The  second  stage  is  characterized  by 
lower  temperatures,  decreased  oxygen  uptake 
rates,  and  a  lower,  but  still  significant,  potential  for 
odor  production.  In-vessel  composting  is  a  new 
technology  for  which  there  are  few  tried  and  true 
approaches  to  procurement,  design,  and  operation. 
In  planning  new  projects,  engineers  and  would-be 
owners  should  strive  for  maximum  flexibility  in 
project  timing,  equipment  performance,  and  the 
ability  to  make  modifications  after  construction 
and  sludge  or  product  marketing  or  disposal.  As 
operating  experience  accumulates,  the  degree  of 
uncertainty  and  the  occurrence  of  problems  with 
this  technology  will  continue  to  diminish.  (Bater- 
PTT) 
W90-11775 


VORTEX  SOLIDS  SEPARATOR. 

Havens  and  Emerson,  Inc.,  Boston,  MA. 
W.  C.  Pisano,  N.  Thibault,  and  G.  Forbes. 
Water    Environment    &    Technology    WAETEJ, 
Vol.  2,  No.  5,  p  64-71,  May  1990.  6  fig,  1  tab,  3  ref. 

Descriptors:  "Combined  sewer  overflows,  "Sepa- 
ration techniques,  "Settleable  solids,  "Solids, 
"Wastewater  treatment,  Solids  contact  processes, 
West  Germany. 

Over  the  last  year,  a  number  of  combined  sewer 
overflow  treatment  facilities,  using  a  new  ad- 
vanced solids  separator  device  called  the  fluidsep, 
have  reached  various  phases  of  design  and  con- 
struction. The  fluidsep  was  developed  in  West 
Germany  and  it  is  similar  to  the  swirl  concentrator 
found  in  the  U.S.  A  vortex  solids  separator  is  a 
small,  compact,  no-moving-parts  solids  separation 
device.  The  two  primary  determinants  governing 
process  performance  of  secondary  flow  solids  sep- 
aration devices  are  the  hydraulic  throughput  and 
the  relative  mass  of  grit.  Vortex  solids  separators 
remove  settleable  matter  by  two  mechanisms:  the 
sweeping  action  of  solids  by  secondary  flow  cur- 
rents toward  the  center  axis  of  rotation,  and  the 
transport  of  particles  by  laminar  sheet  flow  on  the 
floor  of  the  unit  toward  the  same  axis.  (Bater-PTT) 
W90- 11776 


TOTAL  DISSOLVED  INORGANIC  NITROGEN 
REMOVAL  WITH  TWO  COUPLED  AUTOTRO- 
PHIC NITRIFICATION  AND  DENITRIFICA- 
TION  PROCESSES-LABORATORY  STUDIES, 
(COUPLAGE  DE  PROCEDES  BIOLOGIQUES 
AUTOTROPHES  NITRIFIANTS  ET  DENITRI- 
FIANTS  POUR  L'ELIMINATION  TOTALE  DE 
L' AZOTE  MINERAL-ETUDES  DE  LABORA- 
TOIRE). 

Ecole  Nationale  Superieure  de  Chimie  de  Rennes 
(France).  Lab.  de  Chimie  des  Nuisances  et  Genie 
de  l'Environnement. 
P.  LeCloirec,  and  G.  Martin. 

Aqua  AQUAAA,  Vol.  39,  No.  1,  p  16-23,  Febru- 
ary 1990.  9  fig,  28  ref.  (English  summary). 

Descriptors:  "Ammonia  removal,  "Denitrification, 
"Nitrates,  "Nitrites,  "Nitrogen  compounds, 
•Wastewater  treatment,  Inorganic  compounds, 
Laboratory  methods,  Sulfur  bacteria. 


A  system  of  two  nitrifying  and  denitrifying  reac- 
tors was  used  to  remove  the  total  dissolved  nitrog- 
enous compounds  (ammonia,  nitrite  and  nitrate). 
One  was  packed  with  activated  carbon  and  was 
aerated,  the  other  contained  a  mixture  of  sulfur  and 
calcium  carbonate  and  had  been  colonized  by 
Thiobacillus  denitrificans.  The  volumetric  loading 
criteria  were  found  to  be  2-3.4  g  N-NH4(  +  )/L/ 
day  for  nitrification,  0.3  g  N-N03(-)  /L/day  for 
denitrification,  and  0.5  g  N-N02(-)/L/day  for  den- 
itrification in  a  temperature  range  of  between  10 
and  22  C.  The  dissolved  oxygen  slowed  the  deni- 
trification process  at  the  beginning  of  the  filter 
until  a  low  oxygen  concentration  was  obtained  in 
the  solution.  These  two  reactors  in  series,  working 
continuously,  gave  good  performances  for  inor- 
ganic nitrogenous  pollution  removal.  (Author's  ab- 
stract) 
W90-11814 


GENETIC  ENGINEERING  APPROACH  TO 
TOXIC  WASTE  MANAGEMENT:  CASE  STUDY 
FOR  ORGANOPHOSPHATE  WASTE  TREAT- 
MENT. 

Maryland   Univ.    Baltimore   County,   Catonsville. 
Dept.  of  Chemical  and  Biochemical  Engineering. 
S.  J.  Coppella,  N.  DelaCruz,  G.  F.  Payne,  B.  M. 
Pogell,  and  M.  K.  Speedie. 

Biotechnology  Progress  BIPRET,  Vol.  6,  No.  1,  p 
76-81,  January /February  1990.  8  fig,  25  ref. 

Descriptors:  "Biological  wastewater  treatment, 
"Cleanup,  "Enzymes,  "Genetic  engineering, 
"Landfills,  "Organophosphorus  compounds,  "Par- 
athion,  "Toxic  wastes,  "Water  pollution  treatment, 
Biosynthesis,  Detoxification,  Enzyme  kinetics,  Hy- 
drolysis, In  situ  tests,  Microorganisms. 

A  procedure  for  in  situ  treatment  of  toxic  organo- 
phosphate  wastes  using  the  enzyme  parathion  hy- 
drolase was  developed.  Since  this  strategy  is  based 
on  the  use  of  an  enzyme  and  not  viable  microorga- 
nisms, recombinant  DNA  technology  could  be 
used  without  the  problems  associated  with  releas- 
ing genetically  altered  microorganisms  into  the 
environment.  The  gene  coding  for  parathion  hy- 
drolase was  cloned  into  a  Streptomyces  lividans, 
and  this  transformed  bacterium  was  observed  to 
express  and  excrete  this  enzyme.  Subsequently, 
fermentation  conditions  were  developed  to  en- 
hance enzyme  biosynthesis  production,  and  this 
fermentation  was  scaled  up  to  the  pilot  scale.  The 
cell-free  culture  fluid  (i.e.,  a  nonpurified  enzyme 
solution)  was  used.  The  enzyme  kinetics  and  ther- 
mal instability  of  parathion  hydrolase  enzyme  were 
examined.  It  was  observed  that  the  enzyme  was 
capable  of  effectively  hydrolyzing  organophos- 
phate  compounds,  coumaphos  and  potassan,  under 
laboratory  and  simulated  in  situ  conditions,  which 
are  closely  related  to  those  expected  in  the  field. 
The  results  also  showed  that  long-term  high-tem- 
perature application  may  be  limited  by  the  en- 
zyme's instability.  (Author's  abstract) 
W90- 11833 


BIODEGRADATION  OF  2-FURALDEHYDE 
UNDER  NITRATE-REDUCING  METHANO- 
GENIC  CONDITIONS. 

Mobil  Research  and  Development  Corp.,  Prince- 
ton, NJ.  Environmental  Affairs  and  Toxicology 
Dept. 

E.  V.  Knight,  N.  J.  Novick,  D.  L.  Kaplan,  and  J. 
R.  Meeks. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  9,  No.  6,  p  725-730,  June  1990.  2 
fig,  16  ref. 

Descriptors:  "Biodegradation,  "Furfural,  "Methan- 
ogenesis,  "Nitrates,  "Wastewater  treatment, 
Carbon  dioxide,  Chemical  reduction,  Digested 
sludge,  Microorganisms,  Oil  industry,  Pulp  wastes. 

Nitrate-reducing  and  methanogenic  microbial  con- 
sortia capable  of  using  2-furaldehyde  (furfural)  as  a 
sole  source  of  carbon  and  energy  were  isolated 
from  a  mixture  of  soil  and  municipal  sewage  and 
from  municipal  anaerobic  digestor  sludge.  Furfural 
is  a  significant  component  of  paper  mill  waste 
because  of  its  formation  from  the  acid  hydrolysis 
of  pentosans  and  is  used  by  the  oil  industry  to 
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remove  aromatics  from  petroleum  hydrocarbons. 
Under  nitrate-reducing  conditions,  more  than  97% 
of  the  furfural  was  biodegraded  in  0.25,  1.5,  4,  and 
35  days  at  initial  substrate  concentrations  of  0.5,  5, 
50,  and  500  ppm,  respectively.  In  all  cases  microbi- 
al populations  were  able  to  reduce  furfural  levels 
to  less  than  the  detection  limit  of  20  ppm  as  meas- 
ured by  high-performance  liquid  chromatography. 
At  500  ppm,  there  was  a  12-day  lag  period  before 
detectable  activity  was  noted,  while  there  was  no 
lag  period  at  the  lower  concentration  tested.  When 
the  disappearance  of  both  furfural  (50  ppm)  and 
nitrate  was  measured,  the  molar  ratio  of  nitrate  to 
furfural  consumed  was  approximately  4.2:1,  which 
is  in  good  agreement  with  the  theoretical  ratio  of 
4.0:1.  The  biodegradation  of  furfural  was  generally 
more  rapid  under  methanogenic  than  under  nitrate- 
reducing  conditions.  The  methanogenic  consorti- 
um was  able  to  metabolize  97%  of  the  furfural  in  2, 
4,  48  and  144  hours  at  any  concentration  tested.  As 
under  nitrate-reducing  conditions,  populations 
were  able  to  reduce  furfural  levels  to  less  than 
resulted  in  the  production  of  0.0056  mM  methane 
or  43%  of  the  theoretical  yield  that  would  result 
from  complete  conversion  of  the  material  to 
carbon  dioxide  and  methane.  This  is  the  first  report 
of  the  biodegradation  of  furfural  under  nitrate- 
reducing  conditions.  (Author's  abstract) 
W90-11847 


ENZYMOLOGY  OF  LIGNO-CELLULOSE 
DEGRADATION  BY  PLEUROTUS  SAJOR- 
CAJU  DURING  GROWTH  ON  PAPER-MILL 
SLUDGE. 

Tamil     Nadu     Agricultural     Univ.,     Coimbatore 
(India).  Dept.  of  Agricultural  Microbiology. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11857 


UTILIZATION  OF  CREATED  WETLANDS  TO 
UPGRADE  SMALL  MUNICIPAL 

WASTEWATER  TREATMENT  SYSTEMS. 

Black  and  Veatch,  Ashboro,  NC. 
R.  E.  Pride,  J.  S.  Nohrstedt,  and  L.  D.  Benefield. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 
No.  3/4,  p  371-385,   1990.  7  fig,   3  tab,   12  ref. 

Descriptors:  *Artificial  wetlands  treatment,  *Bio- 
chemical  oxygen  demand,  'Municipal  wastewater, 
•Wastewater  treatment,  'Wetlands  treatment,  Ala- 
bama, Aquatic  vegetation,  Biodegradation,  Nitro- 
gen, Suspended  solids,  Wetlands. 

Created  wetlands  offer  a  low  cost,  low  mainte- 
nance, and  practical  alternative  for  upgrading  sec- 
ondary municipal  wastewater  treatment  systems. 
The  removal  efficiencies,  effects  of  seasonal  tem- 
perature variations,  and  effects  of  increased  load- 
ing rates  on  contaminant  removal  within  such  a 
system  was  studied  at  a  created  wetland  site  in 
Hurtsboro,  Alabama.  The  0.16  ha  system  consisted 
of  a  two  cell  wetlands  planted  with  cattails  (Typha 
latifolia),  bulrush  (Scirpus  validus),  arrow  duck 
potatoes  (Sagitaria  latifolis),  burr  reeds  (Sparga- 
minum  eurycarpun),  water  pennywort  (Hydroco- 
tyl  ranunculoides),  and  parrotfeather  (Myriophyl- 
lum  brasiliense).  Testing  occurred  from  January 
through  September  of  1988  at  hydraulic  loading 
rates  of  169,  289,  and  345  cu  m/ha/day.  The 
monthly  average  total  suspended  solids 
influent:effluent  milligrams/liter  concentration 
ratio  during  the  study  period  was  135:19  while  the 
monthly  average  total  BOD5  influent  affluent  mil- 
ligram/liter concentration  ratio  was  38:8.  Once  the 
system  stabilized,  the  monthly  average  total  BOD5 
effluent  concentration  remained  essentially  con- 
stant over  the  range  of  average  BOD5  loading 
rates  employed  in  this  study.  Total  Kjeldahl  N 
(TKN)  removal  was  more  effective  at  loading  rates 
of  2.6  milligrams/ha/day.  The  monthly  average 
influent:effluent  TKN  milligrams/liter  concentra- 
tion ratio  was  15:4.  (Author's  abstract) 
W90-11873 


CONTINUOUS  FLOW  FERMENTATION  TO 
PURIFY  WASTE  WATER  BY  THE  REMOVAL 
OF  CADMIUM. 

Bristol  Univ.  (England).  Dept.  of  Botany. 

R.  Campbell,  and  M.  H.  Martin. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  50, 


No.  3/4,  p  397-408,  1990.  4  fig,  26  ref. 

Descriptors:  *Bioaccumulation,  'Biological 
wastewater  treatment,  "Cadmium,  *Fungi, 
•Wastewater  treatment,  Fermentation,  Heavy 
metals,  Industrial  wastes,  Metal-finishing  wastes, 
Microbial  degradation,  Microbiological  studies, 
Soil  contamination. 

Various  species  of  fungi  were  tested  in  a  continu- 
ous flow  fermenter  for  their  ability  to  recover 
heavy  metals  during  the  treatment  of  industrial 
effluents.  None  of  the  isolates  could  tolerate  Ag  or 
Au,  and  only  a  few  grew  in  Cu  or  Co  amended 
media.  Aspergillus  spp.,  Penicillium  spp.  and  Cla- 
dosporium  spp.  showed  tolerance  to  Cd,  Cr,  Zn, 
Pb,  Ni,  and  U  in  shaken  batch  cultures,  though 
growth  in  combinations  of  metals  was  often  slow. 
Organisms  which  seemed  tolerant  to  metals  and 
which  grew  well  under  these  conditions  were 
tested  in  the  air-lift  fermenter,  using  Cd  as  the  test 
metal.  Cladosporium  did  not  grow  fast  enough  and 
was  washed  out  of  the  column  at  all  but  the 
slowest  flow  rates.  Aspergillus  grew  well  and  re- 
moved up  to  80%  of  the  Cd,  but  it  did  not  persist 
in  the  column.  Approximately  84%  of  the  Cd 
supplied  during  the  run  was  accounted  for  in  the 
biomass  when  Fusarium  was  used  as  the  main 
fungus  in  the  medium.  The  mean  concentration  of 
Cd  in  the  supply  was  6.4  mg/L  and  this  was 
reduced  to  0.16  mg/L  in  the  effluent  liquid.  Using 
the  Fusarium  column,  the  average  removal  was 
98%  (weight/weight),  a  value  affected  only  by 
biomass  washout  in  the  column.  (Geiger-PTT) 
W90- 11875 


DYNAMICS  OF  AEROMONAS  HYDROPHILA, 
AEROMONAS  SOBRIA,  AND  AEROMONAS 
CAVIAE  IN  A  SEWAGE  TREATMENT  POND. 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrobiolo- 

gie  Marine. 

P.  Monfort,  and  B.  Baleux. 

Applied      and      Environmental       Microbiology 

AEMIDF,  Vol.  56,  No.  7,  p  1999-2006,  July  1990. 

3  fig,  2  tab,  42  ref. 

Descriptors:  *Aeromonas,  'Biodegradation, 
'Wastewater  lagoons,  'Wastewater  treatment, 
Conforms,  Fecal  coliforms,  Microbial  degradation, 
Microbiological  studies,  Phytoplankton,  Popula- 
tion dynamics,  Seasonal  variation,  Stabilization 
ponds,  Toxicity. 

The  spatiotemporal  dynamics  of  Aeromonas  spp. 
and  fecal  coliforms  in  the  sewage  treatment  ponds 
of  an  urban  wastewater  center  were  studied  after 
20  months  of  sampling  from  five  stations  in  these 
ponds.  Isolation  and  identification  of  247  Aero- 
monas strains  were  undertaken  over  four  seasons  at 
the  inflow  and  outflow  of  this  pond  system.  The 
hemolytic  activity  of  these  strains  was  determined. 
The  Aeromonas  spp.  and  the  fecal  coliform  distri- 
butions showed  seasonal  cycles,  the  amplitude  of 
which  increased  at  distances  further  from  the 
wastewater  source,  so  that  in  the  last  pond  there 
was  an  inversion  of  the  Aeromonas  spp.  cycle  in 
comparison  with  that  of  fecal  coliforms.  The  main 
patterns  in  these  cycles  occurred  simultaneously  at 
all  stations,  indicating  control  of  these  bacterial 
populations  by  seasonal  factors  (temperature,  solar 
radiation,  phytoplankton),  the  effects  of  which 
were  different  on  each  bacterial  group.  The  analy- 
sis of  the  Aeromonas  spp.  population  structure 
showed  that,  regardless  of  the  season,  Aeromonas 
caviae  was  the  dominant  species  at  the  pond 
system  inflow.  However  at  the  outflow  the  Aero- 
monas spp.  population  was  dominated  by  A.  caviae 
in  winter,  and  Aeromonas  sobria  in  the  treated 
effluent  from  spring  to  fall.  Among  the  Aeromonas 
hydrophila  and  A.  sobria  strains,  100%  produced 
hemolysin;  whereas  among  the  A.  caviae  strains, 
96%  were  nonhemolytic.  (Author's  abstract) 
W90- 11907 


DIP  SLIDE  TECHNIQUE-A  RAPID  METHOD- 
OLOGY FOR  PERFORMANCE  EVALUATION 
OF  WASTEWATER  TREATMENT  SYSTEM. 

National  Environmental  Engineering  Research 
Inst.,  Nagpur  (India). 

S.  Sandhya,  P.  M.  Phirke,  and  V.  A.  Deshpande. 
Journal  of  Environmental  Science  and  Health  (A) 


JESEDU,  Vol.  25,  No.  4,  p  325-341,  May  1990. 
fig,  8  tab,  13  ref. 

Descriptors:  'Bacterial  analysis,  'Coliforms,  *Cu 
turing  techniques,  'Dip  slide  technique,  'Labor 
tory  methods,  'Performance  evaluatio 
•Wastewater  analysis,  'Wastewater  facilitie 
Sewage  bacteria,  Wastewater,  Wastewater  poll 
tion,  Wastewater  treatment. 

Monitoring  of  wastewater  treatment  systems  f( 
reduction  of  fecal  coliforms  using  standard  bactei 
ological  examination  methods  as  most  probab 
number  procedure  is  laborious  and  time  consul 
ing.  Dip  slide  technique,  a  new  rapid  method,  b 
been  developed  for  fecal  coliform  estimation.  E 
periments  were  conducted  to  determine  the  cot 
parative  efficiency  of  dip  slide  technique  with  th 
of  standard  methods  using  wastewater  effluen 
from  a  stabilization  pond.  A  dip  slide  was  dipped 
a  beaker  containing  raw  sewage  and  another  one 
treated  effluent  and  then  removed.  Excess  liqu 
was  allowed  to  drain  off.  Slides  were  then  kept 
vertical  position  in  the  glass  chamber  and  we 
incubated  at  41.5  C  for  7-8  hours.  Colonies  th 
developed  on  each  slide  of  respective  dilution 
sewage  or  effluent  were  counted  and  were  mull 
plied  by  the  respective  dilution  factor.  Ratios 
dip  slide  technique  to  pour  plate  method  and  mo 
probable  number  results  were  considered  as  tl 
criteria  for  deciding  the  superiority  of  dip  sli< 
method  over  the  other  methods.  Results  indicati 
that  the  dip  slide  method  can  be  successfully  a 
plied  for  monitoring  of  the  wastewater  treatme 
system  for  fecal  coliform  reduction.  The  propos< 
method  proved  quite  sensitive  and  reliable  f< 
judging  the  treatment  system  for  removal  of  fee 
coliforms.  (Mertz-PTT) 
W90-11942 


AMMONIA  REMOVAL  BY  Am  STRIPPFNG 
FROM  ORIGrN  TO  PRESENT  STATE  0 
TECHNOLOGY. 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept. 

Chemical  Engineering. 

S.  Obaid-ur-Rehman,  and  S.  A.  Beg. 

Journal  of  Environmental  Science  and  Health  (/ 

JESEDU,  Vol.  25,  No.  4,  p  343-365,  May  1990.  ( 

ref. 

Descriptors:  'Air  stripping,  'Ammonia,  *Amm< 
nia  removal,  'Nitrogen  removal,  'Review 
'Wastewater  treatment,  Liquid  atomizing,  Nitr 
gen,  Ureas,  Wastewater,  Wetted  butterfly  vab 
scrubber. 

Among  various  nitrogen  compounds,  ammonia-r 
trogen  is  the  most  important  one  to  be  controlk 
because  of  its  abundance  in  domestic  and  industri 
wastewaters.  Furthermore,  urea  and  certain  cot 
plex  organic  compounds  such  as  proteins  or  fn 
amino  acids  may  ultimately  yield  ammonia  upc 
hydrolysis  or  deamination.  One  of  the  most  proi 
ising  methods  of  ammonia  removal  is  by  air  stri; 
ping.  A  cocurrent  liquid  atomizing  system  pr 
vides  very  high  relative  velocities  between  the  a 
and  water  phases,  as  well  as  very  high  interfaci 
area  for  interphase  mass  transfer.  In  addition,  tl 
system  also  offers  high  removal  efficiencies  f< 
ammonia  removal,  both  at  high  hydraulic  loadin] 
and  lower  air  to  water  ratio.  On  the  basis  of  tl 
experimental  evidence  it  was  concluded  that 
wetted  butterfly  valve  scrubber  can  be  used  as  t 
efficient  system  for  ammonia  removal  fro 
wastewaters.  This  system  is  compact  and  is  capab 
of  providing  ammonia  removal  efficiencies  aboi 
80%  at  the  normal  operating  conditions.  (Mert 
PTT) 
W90- 11943 


WASTEWATER  SLUDGE  CHARACTERISTIC 
IN  RELATION  TO  POTENTIAL  DEWATEI 
ING  TECHNOLOGIES-A  CASE  STUDY. 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Env 

ronmental  and  Earth  Sciences  Div. 

O.  Samhan,  F.  Ghobrial,  S.  Al-Muzaini,  and  M.  F 

Hamoda. 

Journal  of  Environmental  Science  and  Health  (/ 

JESEDU,  Vol.  25,  No.  4,  p  367-379,  May  1990. 

fig,  2  tab,  13  ref. 
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Descriptors:  *Dewatering,  *Sludge,  *Sludge 
drying,  'Waste  treatment,  'Wastewater  treatment, 
Anaerobic  digestion,  Centrifugation,  Drying,  Fil- 
tration, Kuwait,  Oil,  Sand,  Wastewater, 
Wastewater  facilities. 

The  dewatering  characteristics  of  sludge  produced 
in  municipal  wastewater  treatment  plants  were  ex- 
amined, based  on  a  case  study  of  three  large  treat- 
ment plants  in  Kuwait.  Total  suspended  solids, 
particle  size  distribution,  specific  resistance  to  fil- 
tration, centrifugal  settleability,  centrifugal  com- 
pactivity,  sludge  volume  index,  sand  content  and 
oil  and  grease  content  were  determined  from 
sludges  produced  by  the  Ardhiya,  Jahra  and  Reqqa 
plants.  Results  showed  that  the  anaerobically  di- 
gested sludge  of  the  Ardhiya  plant  is  less  amenable 
for  dewatering  by  filtration  and  less  amenable  for 
settling  by  centrifugation  than  the  extended  aer- 
ation activated  sludges  of  the  Jahra  and  Reqqa 
plants.  However,  establishing  amenability  of  either 
sludge  for  dewatering  by  centrifugation  required 
further  testing  of  its  scrolling  properties.  Frequent 
occurrence  of  sand  and  dust  storms  in  Kuwait 
contributed  to  a  high  sand  content  in  local  sludges 
with  subsequent  adverse  effects  on  centrifugation- 
based  dewatering  technologies.  Similarly,  the  high 
oil  and  grease  content  of  local  sludges  may  ad- 
versely affect  various  filtration-based  technologies. 
It  is  recommended  that  pilot  plant  studies  are 
necessary  for  selecting  dewatering  technologies 
that  are  most  compatible  with  local  needs  and 
conditions.  (Mertz-PTT) 
W90-11944 


Water  Environment  &  Technology  WAETEJ, 
Vol.  2,  No.  6,  p  56-61,  June  1990.  4  fig,  3  tab,  2  ref. 

Descriptors:  *Air  pollution,  'Emission  control, 
•Hydrocarbons,  'Organic  carbon,  'Volatile  organ- 
ic compounds,  'Wastewater  treatment,  Carbon,  In- 
dustrial wastes,  Volatility. 

The  control  and  removal  of  volatile  organic  com- 
pounds (VOC)  at  wastewater  treatment  plants  is  an 
issue  of  growing  concern.  VOCs  include  all  hydro- 
carbons, except  methane  and  ethane,  with  vapor 
pressures  equal  to  or  greater  than  0. 1  mm  of  mer- 
cury. When  humans  are  exposed  continually  to 
these  toxic  air  pollutants,  serious  health  effects  may 
result,  including  cancer,  birth  defects,  and  neuro- 
logical damage.  Federal,  state,  and  local  regula- 
tions to  control  VOC  emissions  have  been  estab- 
lished and  may  vary  from  region  to  region.  Al- 
though VOC  emissions  from  publicly  owned  treat- 
ment works  (POTWs)  are  small  compared  to  total 
service  area  emissions,  regulations  may  place  limits 
on  specific  compounds.  The  design  of  a  system  for 
effective  control  of  VOC  emissions  is  required  at 
many  large  wastewater  treatment  plants.  System 
design  involves  determining  regulatory  require- 
ments, quantifying  emissions,  collecting  emissions 
from  sources,  and  treating  air  to  reduce  VOC 
concentrations.  These  systems  may  be  designed 
and  implemented  efficiently  if  a  step-by-step  ap- 
proach is  followed  and  attention  is  paid  to  detail. 
(Stoehr-PTT) 
W90- 11972 


DISCRETE-EVENT  SIMULATION  IN 

WASTEWATER  TREATMENT. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Chemi- 
cal Engineering. 

S.  L.  Glenn,  R.  T.  Norris,  and  J.  T.  Sommerfeld. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  25,  No.  4,  p  407-423,  May  1990.  3 
fig,  3  tab,  32  ref. 

Descriptors:  'Animal  wastes,  'Computer  models, 
'Model  studies,  'Simulation,  'Wastewater  facili- 
ties, 'Wastewater  treatment,  Aerobic  treatment, 
Anaerobic  treatment,  Batch  reactors,  Computer- 
aided  design,  Dewatering. 

The  utility  of  discrete-event  simulation  in  the  anal- 
ysis and  design  of  wastewater  treatment  plants  was 
examined.  The  application  of  the  General-Purpose 
Simulation  System  was  used  to  investigate  the 
batch  operation  of  a  poultry  processing  wastewater 
treatment  plant,  featuring  sequencing  batch  reac- 
tors. The  sequencing  batch  reactors  process  repre- 
sents an  innovative  use  of  a  classical  biological 
process  for  which  there  is  a  great  deal  of  theoreti- 
cal data,  but  limited  experimental  data  available. 
Batch  processing  of  industrial  wastewaters  is  an 
alternative  technology  being  explored  due  to  more 
stringent  discharge  requirements  and  lower  main- 
tenance costs.  The  simulation  utilized  several  proc- 
ess configurations  to  obtain  maximum  usage  of 
each  individual  unit.  The  numbers  of  the  following 
items  were  varied,  primary  anaerobic  reactors,  aer- 
obic reactors  and  dewatering  beds.  The  changes  in 
utilization  times  and  the  number  of  units  required 
per  batch  processed  were  then  evaluated.  The 
dewatering  beds  were  the  major  bottleneck.  It  was 
found  that  no  more  than  two  such  beds  were 
needed  for  the  amount  of  wastewater  that  was 
being  generated.  Once  the  bottleneck  identified 
with  the  dewatering  beds  was  resolved,  the  reac- 
tors became  the  limiting  factor.  Generally,  for  each 
configuration  a  point  was  reached  where  an  in- 
crease in  the  number  of  reactors  did  not  result  in 
an  increase  in  batches  processed,  but  only  a  de- 
crease in  utilization  times.  Also,  the  number  of 
required  chlorination/ultraviolet  contact  basins 
never  exceeded  one,  which  was  expected  since  its 
residence  time  was  so  short  compared  to  the  other 
units.  (Mertz-PTT) 
W90- 11946 


VOLATILE   ORGANIC   CARBON   EMISSION- 
CONTROL  SYSTEMS. 

PSC  Engineers  and  Consultants,  Inc.,  Lancaster, 

PA. 

D.  J.  Cagwin,  and  J.  A.  Lager. 


MANAGEMENT  OF  A  LIQUID-WASTE- 
HAULER  CONTROL  PROGRAM. 

Colorado  Springs  Wastewater  Div.,  CO. 

J.  F.  Svihlik,  and  D.  T.  Cafaro. 

Water    Environment    &    Technology    WAETEJ, 

Vol.  2,  No.  6,  p  62-67,  June  1990.  2  tab,  3  ref. 

Descriptors:  'Management  planning,  'Municipal 
wastes,  'Ordinances,  'Waste         disposal, 

'Wastewater  disposal,  Colorado,  Environmental 
policy,  Legal  aspects,  Pretreatment  of  water, 
Public  policy,  Sewer  systems. 

An  effective  liquid-waste-hauler  (LWH)  control 
program  should  be  a  vital  adjunct  of  every  ap- 
proved municipal  treatment  program.  The  Colora- 
do Springs  Wastewater  Division  has  had  a  basic 
program  that  controls  and  manages  liquid  wastes 
from  haulers.  Recent  wastewater  code  revisions 
and  internal  procedure  changes  to  the  LWH  con- 
trol program  are  attributable  to  the  wastewater 
divisions's  approach  in  meeting  regulatory  require- 
ments in  a  cost-effective  manner.  These  revisions 
were  designed  to  meet  and  exceed  future  pretreat- 
ment-program  challenges  that  may  be  promulgated 
by  the  EPA.  Colorado  Springs'  program  protects 
against  liabilities  and  meets  the  specific  community 
needs  at  the  lowest  cost.  It  is  a  proven  program 
that  illustrates  that  a  manpower  and  equipment- 
intensive  sampling  and  analysis  program  for  LWH 
control  is  not  required  to  ensure  satisfactory  re- 
sults. The  conclusion  is  that  if  the  local  publicly 
owned  treatment  works  (POTW)  is  permitted  to 
develop,  implement,  and  enhance  its  programs 
without  the  inherent  limitations  of  pro  forma  regu- 
lations, the  result  will  be  a  successful  and  efficient 
satisfaction  of  both  the  Clean  Water  Act  (CWA) 
objectives  and  local  community  needs.  (Stoehr- 
PTT) 
W90-11973 


centrations.  To  study  the  effects  of  the  nature  of 
the  suspended  material  present  in  the  waters  and 
the  initial  suspended  solids  concentration  on  the 
zone  settling,  batch  settling  tests  were  conducted 
for  the  various  types  of  suspended  materials  such 
as  ferric  hydroxide  floes,  aluminum  hydroxide 
floes,  calcium  carbonates,  bentonite  and  grey  soil, 
present  in  different  initial  suspended  solid  concen- 
trations. The  test  results  have  been  utilized  to 
develop  a  model  for  predicting  the  thickener  area 
for  any  given  initial  suspended  solids  concentration 
and  specific  gravity  and  for  a  desired  underflow 
sludge  concentration.  The  area  requirement  of  a 
thickener  for  a  desired  underflow  sludge  concen- 
tration increases  with  initial  suspended  solids  con- 
centration for  all  kinds  of  suspended  materials. 
Good  correlation  was  obtained  between  values 
estimated  by  the  graphical  method  and  from  the 
predictive  model  for  all  types  of  suspended  materi- 
als present  in  the  waters.  Using  the  predictive 
model,  the  design  parameter,  such  as  the  area 
required  for  thickening,  can  be  determined  for  the 
clarifiers  handling  the  suspended  material.  (Korn- 
PTT) 
W90- 11990 


MASS  BALANCE  METHOD  FOR  ASSESSING 
THE  POTENTIAL  OF  ARTIFICIAL  WET- 
LANDS FOR  WASTEWATER  TREATMENT. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

P.  F.  Breen. 

Water  Research  WATRAG,  Vol.  24,  No.  6,  p  689- 

697,  June  1990.  6  fig,  7  tab,  25  ref. 

Descriptors:  'Artificial  wetlands,  'Cattails, 
•Chemical  oxygen  demand,  'Macrophytes,  'Nitro- 
gen removal,  'Nutrient  removal,  'Phosphorus  re- 
moval, 'Wastewater  treatment,  'Wetlands,  'Wet- 
lands treatment,  Hydraulic  design,  Mass  balance, 
Model  studies. 

A  series  of  experiments  were  conducted  to  quanti- 
fy system  performance,  major  nutrient  storage 
components,  and  nutrient  removal  mechanisms  for 
an  artificial  wetland.  The  results  indicate  that 
while  artificial  wetlands  have  potential  for 
wastewater  treatment,  the  hydraulic  design  is  criti- 
cal. The  experimental  systems  were  capable  of  a 
high  level  of  performance.  Percentage  load  remov- 
als for  chemical  oxygen  demand,  total  nitrogen  and 
total  phosphorus  were  86,  95,  and  99%.  To  obtain 
similar  efficiencies  in  pilot  or  full  scale  treatment 
systems  it  will  be  essential  to  optimize  influent- 
rootzone  contact  and  avoid  any  short  circuiting  of 
this  critical  zone.  For  the  loading  and  operational 
conditions  of  the  experimental  systems,  plant  bio- 
mass  was  the  major  storage  component  for  N  and 
P  over  the  trial  period  and  consequently  plant 
uptake  (adsorption)  the  main  removal  system.  Den- 
itrification  was  also  a  significant  N  removal  mecha- 
nism for  both  planted  and  unplanted  systems.  A 
mass  balance  approach  to  the  study  allowed  the 
calculation  of  rate  coefficients  for  the  nutrient  re- 
moval processes  and  the  development  of  a  simple 
predictive  model.  Predictions  from  the  model 
agreed  well  with  experimental  observations.  Al- 
though system  life  for  P  removal  will  be  finite  as 
not  all  the  P  taken  up  by  the  plant  can  be  removed, 
the  possibility  of  plant  harvesting  appears  to  be  a 
feasible  method  of  lengthening  system  life.  (Korn- 
PTT) 
W90- 11992 


MODELLING  IN  ZONE  SETTLING  FOR  DIF- 
FERENT TYPES  OF  SUSPENDED  MATERI- 
ALS. 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
D.  S.  Bhargava,  and  K.  Rajagopal. 
Water  Research  WATRAG,  Vol.  24,  No.  6,  p  675- 
683,  June  1990.  10  fig,  5  tab,  6  ref. 

Descriptors:  'Model  studies,  'Sedimentation, 
♦Sludge,  'Suspended  solids,  'Wastewater  treat- 
ment, 'Zone  settling,  Activated  sludge  process, 
Mathematical  models. 

The  settling  behavior  in  zone  settling  varies  with 
the  type  of  the  suspended  materials  present  in  the 
waters  as  well  as  the  initial  suspended  solids  con- 


REMOVAL  OF  NON  IONIC  SURFACTANT 
FROM  WATER  ONTO  ACTIVATED  CARBON. 
INFLUENCE  OF  ORGANIC  COMPOUNDS 
(ELIMINATION  DE  MICROPOLLUTANTS 
PAR  ADSORPTION  SUR  CHARBON  ACTIF 
DANS  L'EAU:  CAS  D'UN  TENSIOACTIF  NON 
IONIQUE;  INFLUENCE  DE  CO-ADSORBATS). 
Limoges  Univ.  (France).  Lab.  de  Genie  Chimique, 
Traitement  des  Eaux. 

For  primary  bibliographic  entry  see  Field  5F. 
W90-11993 


LABORATORY-SCALE  MODEL  FOR  EVALU- 
ATING EFFLUENT  TOXICITY  IN  ACTIVATED 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


f 

! 


SLUDGE  WASTEWATER  TREATMENT 
PLANTS. 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
D.  J.  Versteeg,  and  D.  M.  Woltering. 
Water  Research  WATRAG,  Vol.  24,  No.  6,  p  717- 
723,  June  1990.  2  fig,  5  tab,  26  ref. 

Descriptors:  'Activated  sludge,  *Effluents,  'Indus- 
trial  wastewater,  'Surfactants,  'Toxicity, 
•Wastewater  facilities,  'Wastewater  treatment, 
Algae,  Effluent  toxicity,  Invertebrates. 

Laboratory-scale  wastewater  treatment  systems 
were  used  to  assess  the  potential  contribution  of  a 
specific  waste  source,  a  detergent  manufacturing 
plant,  to  wastewater  treatment  plant  (WWTP)  ef- 
fluent toxicity.  Laboratory-scale,  continuously-fed 
activated  sludge  treatment  systems  (CAS  units) 
were  established  and  seeded  with  sludge  from  one 
of  two  activated  sludge  WWTPs.  The  CAS  units 
were  fed  influent  from  these  WWTPs  supplement- 
ed with  detergent  manufacturing  plant  waste  (plant 
waste).  CAS  unit  effluent  toxicity  was  measured 
with  the  seven  day  Ceriodaphnia  dubia  survival 
and  reproduction  test  and  the  4  day  Selenastrum 
capricornutum  population  growth  test.  Control 
(ambient  WWTP  influent)  CAS  unit  and  actual 
WWTP  effluents  had  similar  toxicity,  indicating 
the  CAS  units  generated  effluent  toxicologically 
similar  to  actual  effluent  for  the  two  species  tested. 
Untreated  WWTP  influent  was  supplemented  with 
atypically  high  concentrations  of  plant  waste  in  an 
attempt  to  establish  a  dose-response  relationship 
between  influent  plant  waste  levels  and  effluent 
toxicity.  However,  there  was  no  trend  toward 
increasing  effluent  toxicity  to  Ceriodaphnia  or 
algae  with  increasing  influent  plant  waste  concen- 
trations. Thus,  the  detergent  manufacturing  plant 
waste  is  not  contributing  to  the  toxicity  of  the 
municipal  WWTP  effluent.  This  case  study  demon- 
strated the  utility  of  CAS  units  for  assessing  the 
impact  of  WWTP  influent  sources  on  final  effluent 
toxicity.  (Author's  abstract) 
W90- 11995 


SIMULTANEOUS       DETERMINATION       OF 

OXYGEN     UPTAKE    RATE    AND    OXYGEN 

TRANSFER    COEFFICIENT    IN    ACTIVATED 

SLUDGE      SYSTEMS      BY      AN      ON-LINE 

METHOD. 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

U.  Sollfrank,  and  W.  Gujer. 

Water  Research  WATRAG,  Vol.  24,  No.  6,  p  725- 

732,  June  1990.  10  fig,  16  ref. 

Descriptors:  'Activated  sludge,  'Biological 
wastewater  treatment,  'Oxygen  transfer,  'Oxygen 
uptake,  'Process  control,  'Wastewater  treatment, 
Computers,  Kinetics. 

Oxygenation  capacities  and  oxygen  uptake  rates 
are  of  great  importance  in  biotechnology  and  bio- 
logical wastewater  treatment.  A  new  on-line 
method  was  developed  for  the  measurement  of 
oxygen  uptake  rate  and  oxygen  transfer  coefficient 
in  activated  sludge  systems.  Based  on  mass  balance 
equations  for  dissolved  oxygen  in  the  aeration 
basin  and  a  parallel  flow-through  measuring  cham- 
ber the  data  from  two  oxygen  electrodes  are  proc- 
essed continuously  using  a  microprocessor.  Espe- 
cially under  dynamic  process  conditions,  the 
system  offers  great  advantages  because  of  its  high 
time  resolution  of  less  than  1  min.  The  method  has 
been  tested  and  verified  at  a  laboratory  plant  with 
variable  process  conditions,  changing  activities  of 
microorganisms  and  variations  of  loading  using  a 
microprocessor.  The  measurement  allows  ad- 
vanced process  control  in  activated  sludge  systems 
and  may  be  used  in  a  slightly  modified  form  for  a 
large  number  of  further  applications  as  far  as  the 
evaluation  of  kinetic  process  parameters  or  the 
operation  with  ion-selective  electrodes.  (Author's 
abstract) 
W90- 11996 


COMPARATIVE  STUDY  OF  THE  NATURE  OF 
BIOPOLYMERS  EXTRACTED  FROM  ANAER- 
OBIC AND  ACTIVATED  SLUDGES. 


Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

J.  W.  Morgan,  C.  F.  Forster,  and  L.  Evison. 
Water  Research  WATRAG,  Vol.  24,  No.  6,  p  743- 
750,  June  1990.  3  fig,  7  tab,  43  ref.  SERC  Grant 
No.  GR/E  2873.4. 

Descriptors:  'Activated  sludge,  'Anaerobic  diges- 
tion, 'Sludge  analysis,  'Sludge  digestion, 
'Wastewater  treatment,  Biofilms,  Biopolymers, 
Surface  charge. 

The  chemical  nature  of  sludge  extracellular  poly- 
mers (ECPs)  is  widely  reported  as  being  influential 
in  determining  many  of  the  physico-chemical  prop- 
erties of  sludges.  A  comparison  was  made  between 
biopolymers  extracted  from  activated  and  anaero- 
bic sludges  including  upflow  sludge  blanket 
(UASB)  granules.  Noticeable  differences  as  to  the 
total  yield  of  ECP/(gSS)  were  observed.  Activat- 
ed sludge  samples  produced  70-90  mg  ECP/(gSS) 
compared  with  10-20  mg  ECP/(gSS)  for  granular 
sludge.  A  relationship  between  the  concentration 
of  ECP  extracted  and  the  surface  charge  of  the 
sludge  solids  was  observed.  Activated  sludges 
were  found,  using  a  colloid  titration  technique,  to 
be  more  electronegative  than  granular  sludges. 
Gross  chemical  analysis  of  these  extracted  poly- 
mers suggests  that  anaerobic  and  activated  sludge 
polymers  do  differ,  with  protein  being  the  most 
dominant  fraction  in  anaerobic  samples  compared 
with  carbohydrate  in  the  activated  sludge  samples. 
The  relative  concentrations  of  elements  present  in 
the  ashed  extracts,  measured  by  electron  dispersive 
X-ray  (EDAX),  show  a  predominance  of  phospho- 
rus and  calcium.  The  actual  concentrations  of  these 
two  elements  were  greatest  in  the  extracts  from  the 
anaerobic  granules  and  anaerobic  fluidized  bed  bio- 
film.  (Author's  abstract) 
W90- 11998 


VARIABILITY  OF  EFFLUENT  QUALITY  IN  A 
MULTI-STEP  COMPLEX  FOR  WASTEWATER 
TREATMENT  AND  STORAGE. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sherman 

Center  for  Research  in  Environmental  and  Water 

Resources  Engineering. 

B.  Weber,  and  M.  Juanico. 

Water  Research  WATRAG,  Vol.  24,  No.  6,  p  765- 

771,  June  1990.  4  fig,  2  tab,  14  ref. 

Descriptors:  'Model  studies,  'Monitoring, 
•Wastewater  facilities,  'Wastewater  management, 
'Wastewater  renovation,  'Wastewater  treatment, 
'Water  reuse,  Agricultural  water,  Irrigation  water, 
Israel,  Sampling,  Statistical  analysis,  Statistical 
methods,  Statistical  models,  Wastewater  analysis, 
Wastewater  composition. 

The  Kishon  wastewater  complex  is  one  of  the 
largest  such  systems  for  agricultural  irrigation  in 
Israel.  The  complex  is  made  up  of  several  steps:  a 
treatment  plant  followed  by  a  two-cell  stabilization 
reservoir  and  an  operational  reservoir  in  series. 
The  generally  held  notion  that  wastewater  treat- 
ment units  reduce  inflow  quality  variability  stem 
from  the  wrong  use  of  standard  deviation  to  com- 
pare data  of  different  magnitude.  The  standard 
deviation  is  a  statistic  that  describes  the  variability 
of  data  in  absolute  terms.  It  is  not  appropriate  to 
compare  outflow  and  inflow  quality  variability  in  a 
treatment  plant,  since  outflow  quality  values  are 
usually  several  times  lower  than  inflow  ones.  In 
these  cases  it  is  necessary  to  describe  the  variability 
of  data  in  relative  terms.  The  coefficient  of  varia- 
tion (CV)  is  used  to  describe  the  variability  of  each 
single  quality  parameter  at  each  step  of  the  Kishon 
complex.  There  are  conspicuous  differences  in  var- 
iability between  the  wastewater  quality  param- 
eters. These  differences  can  help  for  a  better  selec- 
tion of  parameters  for  both  monitoring  and  model- 
ling purposes,  as  well  as  for  determination  of  dif- 
ferential sampling  frequencies  in  monitoring  pro- 
grams. The  different  steps  of  the  treatment  com- 
plex hardly  differ  in  the  variability  of  effluent 
quality  as  a  whole,  expressed  as  the  average  CV  of 
all  parameters  in  each  step.  Wastewater  quality 
variability  is  only  partially  transmitted  along  the 
complex,  but  locally  born  disturbance  maintains 
the  total  amount  of  variability  at  each  step  almost 
unchanged.  Control  and  reduction  of  variability  at 
one  step  of  the  complex  will  not  significantly  affect 


the  amount  of  variability  in  the  subsequent  steps. 
(Author's  abstract) 
W90- 12002 


5E.  Ultimate  Disposal  Of  Wastes 


HYDROGEOLOGIC  CASE  STUDY  OF  SEPTIC 
TANK  EFFLUENT  DISCHARGE,  FIGURE 
EIGHT  ISLAND,  NORTH  CAROLINA. 

Russnow,  Kane  and  Andrews,  Inc.,  Raleigh,  NC. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10626 


EFFECT  OF  SANITARY  LANDFILLS  ON  SUR- 
FACE AND  GROUND  WATER  QUALITY:  A 
STATISTICAL  ANALYSIS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10627 


POTENTIAL    DEVELOPMENT    OF    ESTUA- 
RINE  ISLANDS  IN  NEW  HANOVER  COUNTY. 

New  Hanover  County,  Wilmington,  NC. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 10636 


WASTEWATER  PLANNING  AND  ADMINIS- 
TRATION IN  SOUTHEASTERN  COASTAL  JU- 
RISDICTIONS. 

Georgia  Inst,  of  Tech.,  Atlanta.  Graduate  Planning 

Program. 

For   primary   bibliographic   entry   see   Field   5G. 

W90- 10647 


IMPLICATIONS  OF  SOLID  WASTE  MANAGE- 
MENT REGULATION  FOR  COASTAL  RE- 
SOURCES. 

Ballard,  Spahr,  Andrews  and  Ingersoll,  Philadel- 
phia, PA. 

D.  G.  Mandelbaum,  and  R.  B.  McKinstry. 
IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  835-844. 

Descriptors:  'Coastal  waters,  'Coastal  zone  man- 
agement, 'Ocean  dumping,  'Regulations,  'Solid 
wastes,  'Waste  disposal,  'Waste  management, 
Federal  jurisdiction,  Management  planning,  Sludge 
disposal,  State  jurisdiction. 

Landfill  closings  throughout  the  highly  populated 
areas  of  the  East  Coast  increase  pressure  on  coastal 
resources  by  encouraging  ocean  transportation  of 
solid  wastes  to  distant  disposal  sites.  This  situation 
arises  because  the  regulatory  schemes  facing  the 
land-based  disposal  facilities  to  close  and  to  make 
new  facilities  difficult  to  permit.  Few  jurisdictions 
force  siting  of  new  solid  waste  landfills  or  resource 
recovery  facilities.  Transportation  over  water  and 
casual  discharge  of  waste  to  water  are  relatively 
unregulated.  Moreover,  large  amounts  of  sewage 
sludge  are  legally  disposed  of  in  the  ocean.  Most 
federal  environmental  law  proceeds  from  the 
premise  that  states  and  municipalities  will  under- 
regulate.  The  federal  government  has  assumed  that 
states  and  municipalities  will  'race  to  the  bottom'  in 
their  environmental  regulation.  Small  jurisdictions 
tend  to  'race  to  the  top',  overregulate  and  exclude 
new  facilities.  Loading  and  unloading  operations 
must  be  regulated  so  as  to  eliminate  chronic  waste 
discharges  to  water  and  to  reduce  the  probability 
of  occasional  accidental  spills.  Transportation  is 
needed  that  reduces  the  probability  of  chronic 
discharges  of  windblown  litter  and  that  safeguards 
against  intentional  and  unintentional  spills  of  waste 
into  the  water.  (See  also  W90- 10584)  (Lantz-PTT) 
W90- 10649 


USE  OF  MARINE  SANITATION  DEVICES  ON 
MARYLAND  WATERS  OF  THE  CHESAPEAKE 
BAY. 

Maryland  Univ.,  College  Park.  Natural  Resources 

Management  Program. 

G.  R.  Gibson,  and  K.  C.  Arnold. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ultimate  Disposal  Of  Wastes — Group  5E 


[N:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
Vmerican  Water  Resources  Association,  Bethesda, 
Maryland.    1988.   p  853-868,    1   fig,   5   tab,   7  ref. 

Descriptors:  'Chesapeake  Bay,  *Coastal  waters, 
'Marinas,  'Recreation,  "Sanitation,  'Waste  dispos- 
d,  "Wastewater  disposal,  'Water  quality,  Mary- 
and. 

In  1986,  a  survey  of  marina  operators  and  their 
joater  clientele  was  conducted  by  the  state  of 
Maryland  to  evaluate  the  use  of  sanitation  devices 
md  pumpout  services  in  the  Maryland  waters  of 
jie  Chesapeake  Bay.  Large  marinas  are  more 
ikely  to  provide  pumpout  facilities  than  small  ones 
lue  to  economies  of  small-scale  operations.  Opera- 
:ors  are  not  particularly  enthusiastic  about  install- 
ng  such  facilities  but  seem  willing  to  do  so  if  there 
s  a  state-wide  requirement  to  use  them  and  some 
form  of  financial  incentive  for  installation  is  pro- 
vided. Currently  only  30  such  facilities  exist  in 
Maryland  waters.  Resident  boaters  whose  vessels 
liad  holding  tanks  and  who  were  interviewed  at 
marinas  with  pumpout  facilities  reported  using 
such  services  about  53%  of  the  time  and  discharg- 
ing overboard  about  41%  of  the  time.  Those  at 
marinas  without  pumpouts  reported  using  such 
services  elsewhere  about  15%  of  the  time  and 
discharging  overboard  about  84%  of  the  time. 
However,  of  500  total  boaters  interviewed,  320  of 
whom  owned  boats  with  holding  tanks  or  self 
contained  toilets,  less  than  20%  had  ever  used  a 
pumpout  service.  About  two-thirds  of  boaters 
whose  vessels  were  equipped  with  holding  tanks 
reported  never  having  used  a  pumpout  facility. 
Boaters  indicated  a  general  awareness  of  the  prob- 
lem and  a  willingness  to  use  such  services.  They 
generally  felt  that  the  fee  was  tolerable  and  the 
facilities  were  clean  and  efficient.  When  asked 
what  could  be  done  to  encourage  them  to  use 
pumpouts,  the  largest  single  response  was  to  pro- 
vide more  facilities  throughout  the  area.  To  ad- 
dress the  lack  of  marine  sanitation  devices,  it  ap- 
pears that  marina  operators  would  be  encouraged 
to  install  pumpouts  by  partial  construction  grants 
or  other  financial  incentives.  (See  also  W90-10584) 
(Lantz-PTT) 
W90- 10651 


EVALUATION  OF  LANDFILL-LINER  DE- 
SIGNS. 

Missouri  Univ. -Columbia.  Dept.  of  Civil  Engineer- 
ing. 

R.  L.  Peyton,  and  P.  R.  Schroeder. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  116,  No.  3,  p  421-437,  1990.  12  fig, 
2  tab,  8  ref. 

Descriptors:  'Design  standards,  'Hydraulic  con- 
ductivity, 'Landfill  linings,  'Soil  mechanics, 
Drainage  engineering,  Hydrologic  models,  Leak- 
age, Percolating  water,  Percolation  rate,  Soil  engi- 
neering. 

The  effectiveness  of  landfill-liner  designs  is  evalu- 
ated in  terms  of  the  slope,  drainage  length,  and 
saturated  hydraulic  conductivity  of  the  lateral 
drainage  layer,  the  saturated  hydraulic  conductivi- 
ty of  the  soil  liner,  and  the  fraction  of  the  area 
under  a  synthetic  liner  where  leakage  is  occurring. 
The  evaluation  is  performed  using  Version  1  of  the 
Hydrologic  Evaluation  of  Landfill  Performance 
model.  The  effectiveness  is  quantified  by  compar- 
ing the  lateral  drainage  rate  to  the  vertical  percola- 
tion rate  expressed  as  percentages  of  the  total 
inflow.  The  two  multiple-liner  systems  specified  in 
the  Hazardous  and  Solid  Waste  Amendments 
(HSWA)  minimum  technology  guidance  are 
shown  to  have  different  leakage-detection  charac- 
teristics. One  system  detects  significant  leakage 
before  leakage  percolates  out  of  the  landfill, 
whereas  the  other  system  detects  leakage  only 
after  significant  leakage  percolates  out  of  the  land- 
fill. Four  other  designs  were  also  examined-two 
with  single  liners  and  two  with  double  liners.  The 
two  HSWA  designs  detected  leakage  at  lower 
synthetic-liner-leakage  fractions,  but  all  designs 
with  composite  liners  were  nearly  equally  effective 
in  reducing  leakage  from  landfills.  (Author's  ab- 
stract) 
W90-10759 


EFFECTS    OF    SEWAGE    SLUDGE    ON    THE 
IMMUNE  DEFENSES  OF  MALLARDS. 

Wisconsin   Univ.,   Madison.   Dept.   of  Veterinary 

Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W90- 10779 


ELEMENT  PARTITIONING  IN  SIZE  AND 
DENSITY-FRACTIONATED  SEWAGE  SLUDGE 
AND  SLUDGE- AMENDED  SOIL. 

University  of  Wyoming  Research  Corp.,  Laramie. 
Western  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10827 


NITROUS  OXIDE  PRODUCTION  FROM  IN- 
JECTED LIQUTD  DAIRY  MANURE. 

Wisconsin  Univ.-Madison.  Dept.  of  Soil  Science. 
S.  D.  Comfort,  K.  A.  Kelling,  D.  R.  Keeney,  and 
J.  C.  Converse. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  54,  No.  2,  p  421-427,  March/ April  1990.  6  fig, 
3  tab,  29  ref. 

Descriptors:  'Fate  of  pollutants,  'Manure,  'Nitro- 
gen oxides,  'Wastewater  disposal,  Acetylene,  An- 
aerobic conditions,  Carbon,  Denitrification,  Nitrifi- 
cation, Oxidation,  Silt,  Soil  chemistry,  Soil  dynam- 
ics, Soil  temperature,  Soil  treatment,  Soil  types. 

Injection  of  liquid  organic  wastes  into  soil  pro- 
motes conditions  that  may  be  conducive  to  denitri- 
fication by  creating  an  anaerobic  environment 
abundant  in  inorganic  nitrogen  and  readily  oxidiza- 
ble  carbon.  To  quantify  gaseous  nitrogen  loss,  ni- 
trous oxide  emissions  were  measured  from  simulat- 
ed waste  injections  applied  to  soils  in  large  wooden 
containers  (71  by  42  by  44  cm).  These  containers 
were  equipped  with  headspace  covers  for  gas  en- 
trapment, soil-atmosphere  wells,  acetylene-disper- 
sion tubes,  soil  moisture-temperature  cells,  and 
end-entry  doors  for  soil  sampling.  Soil  type  was  a 
Piano  silt  loam  (fine-silty,  mixed,  mesic  Typic  Ar- 
giudoll)  packed  to  a  bulk  density  of  1 . 1  magnesium 
per  cubic  meter  and  maintained  at  a  constant  tem- 
perature of  12.0  plus  or  minus  1.4  C.  Liquid  dairy 
manure  was  injected  into  the  soil  at  rates  common- 
ly used  for  crop  production  (79000  L/hectare). 
The  nitrification  inhibitor  nitrapyrin  (2-chloro-6- 
(trichloromethyl)  pyridine)  was  used  to  further 
evaluate  nitrification-denitrification  losses.  Nitrous 
oxide  emissions,  with  and  without  acetylene  treat- 
ment, were  estimated  by  passing  air  across  the  soil 
surface  above  an  injection  zone  and  trapping  emit- 
ted nitrous  oxide  onto  a  molecular  sieve.  The  larg- 
est emission  of  nitrous  oxide  occurred  shortly  after 
injection,  followed  by  a  shift  to  nitrogen  gas.  Maxi- 
mum gaseous-nitrogen  loss  occurred  5  days  after 
injection  and  corresponded  with  maximum  carbon 
dioxide  concentrations  in  the  soil  atmosphere.  Ni- 
trapyrin was  effective  in  controlling  nitrification, 
but  did  not  consistently  influence  the  rate  of  deni- 
trification. When  we  simulated  190  mm  of  precipi- 
tation at  25  days  after  injection,  increases  in  nitrous 
oxide  were  minimal,  possibly  due  to  a  limitation  in 
readily  oxidizable  carbon.  Total  measured  gaseous- 
nitrogen  loss  in  the  presence  of  acetylene  over  40 
days  accounted  for  2.5  to  3.2%  of  the  slurry's 
ammonium-nitrogen,  or  1.0-1.3%  of  the  total  nitro- 
gen added.  (Author's  abstract) 
W90- 10828 


NAPHTHALENES  ASSOCIATED  WITH 
TREATED  WASTEWATER  EFFLUENTS  IN  AN 
URBAN  NATIONAL  WILDLIFE  REFUGE. 

National   Park   Service,   Brooklyn,   NY.   Div.   of 
Natural  Resources  and  Compliance. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10877 


MOVEMENT  OF  ORGANIC  CHEMICALS 
THROUGH  LANDFILL  AND  HAZARDOUS 
WASTE  DISPOSAL  SITES. 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10911 


PERFORMANCE  OF  THE  BOGGY  GUT  WET- 
LAND TREATMENT  SYSTEM,  HILTON 
HEAD,  SOUTH  CAROLINA. 

CH2M  Hill,  Inc.,  Gainesville,  FL. 

For  primary   bibliographic   entry   see  Field   5D. 

W90- 10953 


REMEDIATION  OF  METALS-CONTAMINAT- 
ED SITE  NEAR  A  SMELTER  USING  SLUDGE/ 
FLY  ASH  AMENDMENTS. 

Horsehead  Resource  Development  Co.,  Inc.,  St. 
Simons  Island,  GA. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10973 


DEWATERING  DISSOLVED-AIR-FLOTATION 
SKIMMINGS  USING  THERMAL  ENHANCE- 
MENT. 

Georgia  Tech  Research  Inst.,  Atlanta. 

For  primary   bibliographic   entry   see   Field   5D. 

W90-11008 


EVALUATION  OF  VOC  EMISSIONS  FROM 
LANDF ARMING  OPERATIONS. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

F.  Cadena,  D.  J.  Fingleton,  and  R.  W.  Peters. 

IN:   Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  453-463,  1  fig,  8  tab,  22  ref. 

U.S.  Department  of  Energy  Contract  W-31-109- 

Eng-38. 

Descriptors:  'Land  application,  'Path  of  pollut- 
ants, 'Sludge  disposal,  'Volatile  organic  com- 
pounds, 'Waste  disposal,  Advection,  Biodegrada- 
tion,  Evapotranspiration,  Leaching,  Model  studies, 
Oily  water,  Solute  transport. 

Landfarming  is  a  method  for  the  controlled  treat- 
ment of  wastes  in  soil  that  takes  advantage  of  such 
processes  as  biodegradation,  volatilization,  adsorp- 
tion, and  evapotranspiration  for  treatment  and  ulti- 
mate disposal  of  waste  materials.  The  wastes  are 
spread  onto  a  designated  plot  of  land  and  cultivat- 
ed into  the  soil.  In  principle,  soil  organisms  com- 
monly found  in  soil  degrade  organic  wastes  to 
carbon  dioxide  and  water.  Volatile  organic  com- 
pound (VOC)  emissions  from  such  plots  have 
come  under  scrutiny  to  as  sources  of  air  pollution. 
Two  models  (the  Jury,  Spencer,  and  Farmer,  JSF 
model,  and  the  Thibodeaux-Hwang,  TH  model) 
used  to  estimate  VOC  emissions  from  such  area 
sources  were  compared.  The  JSF  model  (as  adapt- 
ed to  oily  wastes)  is  more  comprehensive  than  the 
TH  model.  Consequently,  additional  input  data  are 
needed  to  use  the  JSF  model.  Similar  trends  are 
observed  in  the  two  models  if  adsorption,  biode- 
gradation, and  evapotranspiration/leaching  effects 
are  ignored.  The  effect  of  adsorption  of  organic 
pollutants  onto  the  organic  fraction  of  the  soil  is 
unimportant  in  the  overall  pollutant  transport 
process  for  the  oily  wastes  studied.  Biodegradation 
may  play  an  important  role  in  the  evaluation  of 
pollutant  fate,  depending  on  biodegradation  rates 
and  exposure  times.  Overestimated  air  emissions 
may  be  obtained  if  biodegradation  phenomena  are 
ignored  in  model  calculations.  Advective  transport 
of  VOC  dissolved  in  oily  wastes  has  a  significant 
impact  on  emission  estimates.  Leaching  rates  of 
even  a  few  millimeters  per  day  result  in  a  signifi- 
cant reduction  in  air  emissions.  On  the  other  hand, 
evapotranspiration  tends  to  increase  dramatically 
the  VOC  losses  to  the  atmosphere.  The  JSF  model 
provides  a  more  accurate  representation  of  air 
emission  from  land  application  of  oily  wastes  than 
the  TH  models  for  the  types  of  oily  wastes  tested 
(e.g.,  benzene,  toluene,  benzenes,  xylenes,  and 
naphthalene).  (See  also  W90-10965)  (Rochester- 
PTT) 
W90-11013 


OPTIMIZATION  OF  SLUDGE  CONDITION- 
ING FOR  RECESSED  CHAMBER  FILTER 
PRESS  PERFORMANCE. 

Nalco  Chemical  Co.,  Napeville,  IL. 
J.  T.  Shah. 
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IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  513-518,  3  fig,  3  tab,  2  ref. 

Descriptors:  'Dewatering,  'Sludge  conditioning, 
•Sludge  disposal,  'Wastewater  treatment,  Biologi- 
cal wastewater  treatment,  Computer  programs, 
Filter  presses,  Flocculation,  Municipal  wastewater, 
Optimization. 

The  optimization  of  filter  press  performance  de- 
pends on  many  variables,  such  as  throughput,  max- 
imum pressure,  initial  fill  time,  type  of  cloth, 
sludge  feed  solids,  and  conditioning.  A  response- 
surface  experimental  design,  generated  with  RS/ 
Discover  software,  was  performed  on  a  filter  press 
used  to  dewater  anaerobically  digested  sludge.  The 
press  was  located  at  a  medium-sized  municipal 
wastewater  treatment  plant.  Sludge  was  condi- 
tioned using  a  polymer  fed  prior  to  dewatering. 
Two  variables:  split-feed  ratio  and  dosage,  were 
evaluated.  Polymer  conditioning  was  effective  in 
dewatering  sludge  using  a  filter  press.  Maximum 
cake  solids  of  32%  were  obtained  at  18  pounds  of 
polymer  per  dry  ton  cake  solids  and  67%  split-feed 
ratio,  feed  of  the  polymer.  Cake  solids  obtained 
were  a  strong  function  of  dosage  and  split-feed 
ratio.  Step  pressurization  of  the  filter  press  pro- 
duced a  higher  cake  solids  than  a  conventional 
rapid  pressurization.  For  anaerobically  digested 
sludge  conditioned  with  polymeric  flocculant  to  be 
dewatered  on  a  recessed  chamber  press,  filter  cloth 
with  porosities  ranging  from  2-8  CFM  gives  the 
best  cake  release  and  filtrate  quality.  (See  also 
W90- 10965)  (Rochester-PTT) 
W90-11019 


USE  OF  HIGH-RATE  COMBINED  REACTOR/ 
CLARIFIER/THICKENER  FOR  THE  TREAT- 
MENT OF  INDUSTRIAL  WASTEWATERS. 

Infilco  Degremont,  Inc.,  Richmond,  VA. 

M.  K.  Mierzejewski,  J.  M.  Rovel,  and  L.  W. 

VandeVenter. 

IN:    Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC   fress,  Inc.,  Boca 

Raton,  Florida.  1990.  p  519-526,  3  fig,  9  tab,  5  ref. 

Descriptors:  'DensaDeg,  'Industrial  wastewater, 
'Sludge  conditioning,  'Sludge  disposal, 
'Wastewater  treatment,  Biological  wastewater 
treatment,  Economic  aspects,  Physicochemical 
treatment. 

In  order  to  achieve  the  desired  volumetric  sludge 
reduction  while  maintaining  discharge  quality 
standards  and  high  rise  rates,  sludge  densification 
processes  were  combined  with  the  application  of 
lamellar  settling  technology  to  develop  the  Densa- 
Deg patented  device.  In  its  most  complete  version, 
the  DensaDeg  comprises  three  integrated  modules: 
(1)  a  reactor,  (2)  a  presettler/thickener,  and  (3)  a 
lamellar  clarifier.  A  'three-in-one'  approach  to  the 
design,  particularly  as  regards  an  integrated  thick- 
ener, eliminate  the  need  for  transfer  pumps,  inter- 
connecting pipes,  sumps,  and  controls.  Because 
DensaDeg  is  a  high-rate  process,  savings  on  capital 
investment  and  land  are  realized.  Suspended  solids 
in  the  final  effluent  is  normally  5-10  mg/L,  thereby 
eliminating  the  need  for  filtration  in  many  industri- 
al applications.  Sludge  handling  costs  are  reduced, 
since  the  sludge  from  the  DensaDeg  can  be  pressed 
directly.  Due  to  the  recirculation  flow,  variations 
in  influent  flow  and  quality  can  be  handled  without 
noticeable  changes  in  effluent  quality.  (See  also 
W90- 10965)  (Rochester-PTT) 
W90- 11020 


ANALYSIS  OF  20- YEAR-OLD  REFUSE  FROM 
THE  MALLARD  NORTH  LANDFILL  IN  CHI- 
CAGO, ILLINOIS. 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

R.  N.  Kinman,  J.  Rickabaugh,  G.  Berg,  D.  L. 
Nutini,  and  W.  Rathje. 

IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  527-536,  5  fig,  9  tab,  4  ref. 


Descriptors:  'Biodegradation,  'Illinois,  'Landfills, 
Archaeology,  Chicago,  Diagenesis,  Mallard  North 
Landfill,  Methane  bacteria. 

A  dig  was  performed  in  1988  by  the  University  of 
Arizona  Anthropology  Department  with  the  aim 
of  finding  20-yr  old  garbage  in  the  Mallard  North 
Landfill  in  Chicago,  Illinois.  Using  newspapers  and 
other  sources,  the  age  of  the  waste  recovered  was 
confirmed  as  at  least  17,  18,  or  19  yr  old.  Moisture 
is  a  key  environmental  variable  affecting  degrada- 
tion. Many  artifacts,  including  paper,  plastics, 
metal,  wood,  garden,  food,  and  other  items  were 
easily  identified.  Paper  was  the  main  component 
(32.7%  by  weight).  All  materials,  including  paper, 
plastics,  metal,  wood,  garden,  food,  and  other  ma- 
terials, were  observed  to  be  under  different  degrees 
of  attack  by  microorganisms.  Microorganism  levels 
were  within  the  range  found  in  other  landfill  stud- 
ies; most  organisms  ranged  from  10,000  to  10  bil- 
lion MPN/100  g.  The  presence  of  methane  bacte- 
ria was  confirmed.  No  viruses  were  recovered 
from  any  samples.  Moisture  and  pH  were  observed 
to  influence  the  microorganisms  in  the  landfill. 
Many  pieces  of  plastic  waste  showed  signs  of  dete- 
rioration. Twenty-eight  of  30  polyethylene  samples 
tested  by  bomb  calorimetry  showed  significant  de- 
terioration. The  percent  degradation  of  polyethyl- 
ene plastics,  as  calculated  from  bomb  calorimetry, 
ranged  from  0.19  to  54.28%.  (See  also  W90-10965) 
(Rochester-PTT) 
W90-11021 


LAND  APPLICATION  OF  WATER  PLANT 
SLUDGES. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Engineering. 

B.  A.  Dempsey,  J.  DeWolfe,  D.  Hamilton,  Y.  Lee, 

and  R.  Liebowitz. 

IN:    Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  537-543,  6  fig,  3  tab,  13  ref. 

American    Water    Works    Research    Foundation 

Grant  320-87. 

Descriptors:  'Land  disposal,  'Sludge  disposal, 
'Water  treatment,  Agriculture,  Economic  aspects, 
Leaching,  Nitrogen,  Phosphorus,  Trace  metals, 
Water  pollution  control. 

Currently  favored  options  for  disposal  of  water 
plant  sludges  (WPS)  are  lagoon  storage  (usually 
temporary),  landfill,  and  dumping  into  sanitary 
sewers.  The  present  studies  aimed  to  increase 
knowledge  of  the  characteristics  of  WPS,  particu- 
larly those  relevant  to  land  application.  WPS  was 
compared  with  sewage  sludge;  effects  of  WPS  on 
soil  phosphorus  were  assessed;  and  trace  metal 
concentration  and  speciation  in  WPS  was  investi- 
gated. In  general,  the  problems  associated  with 
land  application  of  WPS  are  less  than  those  associ- 
ated with  the  application  of  sewage  sludge,  but  the 
benefits  of  WPS  application  also  are  less.  Nitrogen 
concentration,  mineralization,  and  leaching  all  are 
less  for  WPS  than  for  sewage  sludge.  WPS  has 
slight  positive  effects  on  the  physical  structure  of 
the  soil.  WPS  typically  provide  significant  pH 
buffer  capacity  to  the  soil.  There  is  no  anticipated 
problem  with  pathogens  in  WPS  and  there  are 
insignificant  concentrations  of  trace  toxic  organic 
materials  in  WPS.  The  concentrations  of  trace 
toxic  metals  are  lower  in  WPS  than  in  sewage 
sludge  and  the  ultimate  concentration  of  metals  in 
WPS  can  be  predicted  and  controlled  easily.  The 
major  detrimental  effect  of  land  application  of 
WPS  is  the  decreased  availability  of  soil  P.  Appli- 
cations of  less  than  20  tons/acre/yr  (2%)  generally 
will  be  acceptable,  especially  if  accompanied  by  a 
modified  program  of  fertilization.  This  is  a  com- 
pensation issue,  in  which  the  applier  should  be 
financially  responsible  toward  the  farmer.  The  de- 
crease in  soluble  P  actually  is  beneficial  in  cases 
where  the  soil  is  rich  in  soluble  P.  In  such  cases, 
WPS  retain  P  in  the  soil  in  a  labile  or  bound  form, 
thus  decreasing  eutrophication  impacts.  (See  also 
W90- 10965)  (Rochester-PTT) 
W90- 11022 


EFFECT   OF  CAPILLARITY   ON   MOISTURE 
PROFILES  IN  LANDFILLS. 


Tufts  Univ.,  Medford,  MA.  Center  for  Environ- 
mental Management. 
J.  J.  Noble,  and  G.  M.  Nair. 
IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  545-554,  9  fig,  24  ref.  U.S. 
Environmental  Protection  Agency  Assistance 
Agreement  CR  813481-02-1. 

Descriptors:  'Biodegradation,  'Capillarity,  'Land- 
fills, 'Municipal  wastes,  'Soil  moisture,  'Waste 
disposal,  Computer  models,  FULFILL  model, 
HELP-2  model,  Hydraulic  conductivity,  Mathe- 
matical models,  Simulation,  Vertical  distribution. 

Prediction  of  landfill  biodegradation  rates  requires 
estimates  of  the  moisture  content  of  municipal  solid 
waste  and  its  distribution  within  the  waste  layer. 
Capillarity  can  play  an  important  role  in  determin- 
ing the  lateral  spread  rate  in  horizontal  infiltration 
problems.  The  present  investigation  evaluated  the 
effect  of  capillarity  on  vertical  moisture  profiles  in 
landfills  and  determined  the  conditions  under 
which  modeling  of  moisture  transport  should  take 
capillarity  into  account.  Unsaturated-flow  models, 
water-budget  model,  a  finite-difference  computer 
model  (FULFILL),  and  idealized  landfill  modeling 
with  FULFILL  and  HELP-2  (water-budget) 
models  were  considered.  Effects  of  bottom  bound- 
ary conditions,  effects  of  hydraulic  laws,  effects  of 
grid  size,  and  capillary  rise  heights  and  fringe 
height  are  reported.  While  lateral  moisture  spread 
surely  depends  on  capillary  forces,  vertical  mois- 
ture infiltration  depends  on  both  a  gravity  flux  and 
a  capillary  flux.  For  all  cases  of  vertical  flow,  in 
the  absence  of  channeling,  moisture  moves  down- 
ward through  the  landfill  waste  layer  in  the  form 
of  a  wave.  Computer  simulations  and  estimation  of 
time  constants  both  indicate  that  capillarity  has  no 
appreciable  effect  on  the  speed  of  the  wave  front. 
For  steady-state  profiles,  the  effect  of  capillarity  is 
significant  when  the  bottom  of  the  waste  layer  is 
held  at  saturation  (e.g.,  a  water  table).  For  the  case 
of  bottom  saturation,  a  capillary  fringe  develops 
and  a  model  based  on  the  Richards  equation 
(which  includes  capillarity)  is  required  for  the  sim- 
ulation of  moisture  profiles.  This  capillary  fringe  is 
most  pronounced  in  arid  areas.  In  all  other  cases, 
the  water-balance  approach  used  in  HELP,  which 
ignores  capillarity,  adequately  models  transport 
and  predicts  percolation  amounts.  While  investi- 
gating the  capillary  effects,  a  variety  of  expressions 
and  associated  parameter  values  for  the  hydraulic 
properties  of  garbage  tested.  The  Campbell  capil- 
lary head-volumetric  moisture  content  relation 
predicts  an  unrealistic  infinite  capillary  pressure  at 
low  moisture  contents,  whereas  the  exponential 
hydraulic  conductivity-volumetric  moisture  con- 
tent relation  predicts  finite  hydraulic  conductivity 
values  at  zero  moisture  contents.  (See  also  W90- 
10965)  (Rochester-PTT) 
W90- 11023 


CHARACTERIZATION  AND  EXTRACTION  OF 
METALS  FROM  WASTE  RESIDUES. 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  and  Con- 
struction Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11028 


SODIUM  SULFIDE/FERROUS  SULFATE 
METALS  TREATMENT  FOR  HAZARDOUS 
WASTE  MINIMIZATION. 

Air  Force  Engineering  and  Services  Center,  Tyn- 

dall  AFB,  FL. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-11031 


HIGH      DENSITY      SOLIDS      FROM      ACID 
WASTEWATER  TREATMENT. 

TETRA  Technologies,  Coraopolis,  PA. 

J.  B.  Pfeiffer. 

IN:    Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  625-629,  5  fig. 
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lescriptors:  *Acidic  water,  *Dewatering,  'High- 
ensity  solids  process,  'Sludge  drying, 
Wastewater  treatment,  Alkalization,  Chemical 
■eatment,  Hydrogen  ion  concentration,  Perform- 
nce  evaluation,  Pilot  plants,  Precipitation. 

Zaste  acid  treatment  typically  generates  solids 
lat  settle  poorly  and  seldom  attain  solids  concen- 
■ations  greater  than  5%  upon  gravity  settling. 
>ewatering  devices  can  reduce  the  sludge  volume, 
ut  have  several  problems.  Recently,  TETRA 
'echnologies  acquired  exclusive  rights  to  a  proc- 
ss  that  transforms  low-density  gelatinous  metal 
tudges  into  a  compact,  high-density  mass  while 
ludge  is  being  generated.  This  process,  known  as 
lie  high-density  solids  (HDS)  process,  is  described 
nd  two  case  studies  and  the  results  of  validation 
tudies  are  reported.  HDS  is  unique  in  that  it 
ecycles  sludge  in  controlled  amounts  back 
tirough  the  precipitation  process.  The  sludge  is 
eturned  to  an  alkalization  tank  where  it  is  condi- 
loned  with  the  alkaline  material  that  is  being  used 
31  neutralization.  This  alkaline  sludge  is  then 
lixed  with  the  raw  acid  and  neutralized  to  the 
esired  pH.  The  mixture  is  fed  into  a  solid/liquid 
eparation  device  where  the  solids  can  be  removed 
M  subsequent  treatment,  and  the  liquid  can  be 
ischarged,  further  treated,  or  even  recycled  back 
3  the  process  to  supplement  water  supply.  The 
IDS  process  can  routinely  produce  20-30%  solids 
s  underflow  from  a  gravity  settling  device;  this 
ompares  to  5-6%  solids  from  a  conventional  proc- 
ss.  The  HDS  process  encourages  adsorption  of 
alcium  hydroxide  on  the  surface  of  the  metal 
articles  before  excessive  water  bonding  can 
ccur,  thereby  preventing  the  large  volumes  of 
rater  present  in  conventional  sludge.  Dewatering 
if  TETRA  HDS  20-30%  solids  in  a  plate  and 
rame,  rotary  vacuum  filter,  or  belt  press  frequent- 
y  has  produced  over  50%  solids.  (See  also  W90- 
0965)  (Rochester-PTT) 
V90- 11032 


ABBREVIATED  TCLP  FOR  STABILIZATION 
ITUDIES. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 

md  Environmental  Engineering. 

A.  L.  Davis,  N.  Tomboulian,  D.  H.  Wachter,  and 

>  J.  Bush. 

N:   Proceedings  of  the  44th   Purdue   Industrial 

Vaste  Conference.  May  9-11,  1989,  Purdue  Univ., 

Vest  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Uton,  Florida.  1990.  p  637-642,  7  fig,  1  tab,  6  ref. 

Descriptors:  "Heavy  metals,  'Leaching,  'Sludge 
tabilization,  'Toxicity  Characteristic  Leaching 
'roced,  'Waste  stabilization,  'Wastewater  treat- 
nent,  Chromium,  Copper,  Hydrogen  ion  concen- 
ration.  Metal-finishing  wastes,  Nickel,  Perform- 
ince  evaluation,  Pollutant  identification,  Sludge 
lisposal,  Zinc. 

[Tie  Toxicity  Characteristic  Leaching  Procedure 
TCLP)  is  used  in  assessing  the  performance  of 
reatment  technology  to  achieve  the  required  treat- 
nent  standard  for  F006  metal  plating  sludge.  Ex- 
periments were  conducted  to  determine  the  ratio 
jf  cement  kiln  dust  to  F006  required  to  meet  the 
lew  Best  Demonstrated  Available  Technology 
BDAT)  treatment  standards.  Three  sludges  gener- 
ited  from  filter  presses  were  used,  two  from 
;opper-nickel-chrome  platers  and  one  from  a  zinc 
plater.  It  was  discovered  the  that  pH  after  extrac- 
tion could  be  used  to  forecast  whether  the  TCLP 
sxtract  will  pass  the  more  rigorous  metal  analysis 
required  by  the  BDAT  standard.  The  abbreviated 
procedure  proposed  as  the  result  of  this  observa- 
tion results  from  discarding  samples  that  visually 
fail  the  chrome  standard  (obvious  yellow  tint)  and 
from  discarding  those  that  have  pH  values  lower 
than  an  established  critical  pH  value.  The  present 
data  are  too  limited  to  establish  the  exact  critical 
value  for  all  sludges,  but  for  those  not  contaminat- 
ed with  oil  it  appears  that  further  testing  of  a  larger 
sample  of  sludges  would  yield  and  empirical  criti- 
cal pH.  A  final  abbreviation  of  the  test  is  elimina- 
tion of  the  acid  digestion  step  after  filtration.  Metal 
analysis  then  need  only  be  run  on  those  sample  mix 
ratios  that  yield  pH  values  above  the  critical  value. 
In  some  cases,  only  a  single  sample  need  be  ana- 
lyzed. It  was  also  noted  that  meeting  the  BDAT 
standards  for  one  metal  at  a  given  binder-to-sludge 


ratio  does  not  necessarily  mean  that  other  metal 
constituents  will  be  stabilized  to  meet  the  BDAT 
standards.  (See  also  W90- 10965)  (Rochester-PTT) 
W90- 11034 


TREATMENT  OF  STORM  RUNOFF  BY  OIL- 
WATER  SEPARATION,  FLOTATION,  FILTRA- 
TION, AND  ADSORPTION:  PART  B.  WASTE 
SLUDGE  MANAGEMENT. 

Lenox  Inst,  for  Research,  Inc.,  MA. 
L.  K.  Wang,  M.  H.  S.  Wang,  and  W.  J.  Mahoney. 
IN:   Proceedings  of  the   44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  667-673,  2  fig,  5  tab. 

Descriptors:  'Combined  wastewater,  'Sludge  dis- 
posal, 'Storm  runoff,  'Wastewater  treatment,  Ar- 
senic, Coagulation,  Filtration,  Flotation,  Land  dis- 
posal, Performance  evaluation,  Sludge  analysis. 

The  combined  storm  runoff  and  process  water 
from  an  oil  blending  company  was  successfully 
treated  by  a  system  consisting  of  oil-water  separa- 
tion, dissolved  air  flotation  (DAF),  optional  filtra- 
tion, and  optional  granular  activated  carbon  ad- 
sorption. The  major  waste  sludge  generated  from 
the  wastewater  treatment  system  was  the  DAF 
floated  sludge,  which  amounted  to  0.7%  of  influ- 
ent wastewater  flow.  No  coliform  bacteria  could 
survive  in  the  DAF  floated  sludge,  which  con- 
tained arsenic,  so  that  microbiological  stabilization 
of  the  sludge  was  not  required.  The  DAF  liquid 
sludge,  which  had  0.85-0.96%  in  consistency  was 
concentrated  to  a  21%  sludge  cake  by  precoat 
vacuum  filtration.  The  filtrate  was  recycled  to 
DAF  for  reprocessing.  The  DAF  sludge  before 
dewatering  was  not  hazardous  (based  on  analysis 
of  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  and  Ag).  The 
dewatered  sludge  cake  met  the  current  state  re- 
quirements of  land  application.  Alternatively  the 
sludge  could  be  formed  into  concrete  blocks  and 
disposed  of  by  sanitary  landfill.  Further  solidifica- 
tion and  economic  feasibility  studies  will  be  re- 
quired if  the  As  content  of  thickened/dewatered 
sludge  becomes  and  issue.  (See  also  W90- 10965) 
(Rochester-PTT) 
W90- 11038 


LIQUID/SOLIDS  BIOTREATMENT  OF  PRES- 
SURE FILTERED  REFINERY  WASTE 
SLUDGE. 

Amoco  Research  Center,  Naperville,  IL. 
C.  L.  Engelder,  C.  G.  Grieves,  and  J.  M.  Weber. 
IN:   Proceedings   of  the  44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  703-709,  9  tab,  4  ref. 

Descriptors:  'Filtration,  'Industrial  wastewater, 
♦Pressure  filtration,  'Sludge  disposal,  'Sludge 
treatment,  'Wastewater  treatment,  Biological 
wastewater  treatment,  Diatomaceous  earth,  Land 
disposal,  Lime,  Liquid/solids  treatment,  Oil  refin- 
eries, Oily  water,  Organic  compounds. 

Regulated  organics  listed  by  the  EPA  for  refineries 
include  volatile  organic  compounds  (VOCs),  po- 
lynuclear  aromatic  hydrocarbons,  phthalates,  and 
phenols.  Although  solvent  extraction  or  inciner- 
ation are  designated  Best  Demonstrated  Available 
Technologies  (BDAT),  pressure  filtration  for  oil 
removal/recovery  followed  by  biological  liquid/ 
solids  treatment  (LST)  is  a  treatment  scheme  being 
considered  as  an  alternative.  The  performance  of 
this  alternative  was  investigated.  Two  refinery 
sludges  were  pressure  filtered  and  biofiltered.  Each 
sludge  was  a  composite  of  dissolved  air  filtration 
(DAF)  float,  American  Petroleum  Institute  separa- 
tor sludge,  and  slop  oil  emulsions.  One  sludge  was 
pretreated  with  excess  lime  (approximately  15%  by 
dry  weight)  and  not  other  conditioners;  the  second 
sludge  was  filtered  with  a  minimum  lime  dose  and 
diatomaceous  earth  supplementing  the  body  feed. 
Process  variables  included  sludge  conditioning  and 
prebiotreatment  neutralization.  Regulated  organic 
constituents  were  shown  to  be  removed  to  below 
BDAT  standards  levels.  Total  oil  and  gas  removal 
half-life  in  LST  averaged  42  days.  Half-lives  for 
individual  base-neutral  organics  ranged  from  5  to 
27  days.  Total  cyanide  and  VOCs  also  were  re- 


moved from  the  waste  stream.  Hydrochloric  acid 
is  not  recommended  for  neutralization  of  filter 
cake  due  to  the  possible  inhibitory  effects  of  excess 
chlorides.  Phosphoric  acid  also  would  not  be  rec- 
ommended because  of  emulsion  formation  that 
would  prevent  separation  of  the  LST  solids  from 
the  liquor.  Since  over  99%  of  the  organic  constitu- 
ents remaining  are  found  in  the  residue,  the  liquor 
could  be  decanted  and  routed  to  the  refinery's 
wastewater  treatment  plant.  The  volume  remaining 
for  land  disposal  therefore  would  be  reduced  to  the 
solid  phase  of  the  LST.  (See  also  W90- 10965) 
(Rochester-PTT) 
W90- 11042 


LONG-TERM  MANAGEMENT  STRATEGY 
FOR  DREDGED  MATERIAL  DISPOSAL  FOR 
THE  NAVAL  WEAPONS  STATION,  YORK- 
TOWN,  YORKTOWN,  VIRGINIA;  NAVAL 
SUPPLY  CENTER,  CHEATHAM  ANNEX,  WIL- 
LIAMSBURG, VIRGINIA;  AND  NAVAL  AM- 
PHIBIOUS BASE,  LITTLE  CREEK,  NORFOLK, 
VIRGINIA.  PHASE  I:  EVALUATION  OF  EX- 
ISTING MANAGEMENT  OPTIONS  AND 
DATA. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
P.  A.  Zappi,  M.  R.  Palermo,  and  M.  W.  LaSalle. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  ADA223017. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Miscellaneous  Paper  EL-90-8,  May  1990.  Final 
Report.  78p,  11  fig,  11  tab,  71  ref. 

Descriptors:  'Dredging  wastes,  'Evaluation, 
'Management  planning,  'Military  reservations, 
'Waste  disposal,  Confined  disposal,  Decision 
making,  Feasibility  studies,  Norfolk,  Ocean  dump- 
ing, Virginia,  Wastewater  reuse,  Williamsburg, 
Yorktown. 

This  report  is  the  first  in  a  five-phased  process 
designed  to  locate  the  most  suitable  sites  for  the 
long-term  management  of  material  dredged  from 
three  naval  bases  located  in  southeastern  Virginia. 
These  bases  include  the  Naval  Weapons  Station, 
Yorktown  (NWS  Yorktown),  Yorktown,  VA;  the 
Naval  Supply  Center,  Cheatham  Annex  (CAX), 
Williamsburg,  VA;  and  the  Naval  Amphibious 
Base,  Little  Creek  (NAVPHIBASE  LCREEK), 
Norfolk,  VA.  The  long-term  management  strategy 
(LTMS)  used  in  this  process  consists  of  evaluating 
existing  management  options,  formulating  the  al- 
ternatives, performing  a  detailed  analysis  of  the 
alternatives,  implementing  the  LTMS,  and  con- 
ducting a  periodic  review  and  update  of  the 
LTMS.  Considering  the  previous  dredging  at  the 
NWS  Yorktown,  CAX,  and  NAVPHIBASE 
LCREEK,  the  dredging  requirements  are  assumed 
as  follows:  (1)  at  the  NWS  Yorktown,  200,000  cu 
yd  of  material  every  7  years;  (2)  at  CAX,  30,000  cu 
yd  of  material  every  5  years;  and  (3)  at  NAVPHI- 
BASE LCREEK,  140,000  cu  yd  of  material  every 
4  years  from  the  tributaries  of  Little  Creek  Inlet 
and  300,000  cu  yd  of  material  every  10  years  from 
the  main  Little  Creek  Channel.  Disposal  alterna- 
tives identified  as  available  options  during  Phase  I 
include  confined  disposal,  open-water  disposal,  and 
beneficial  uses.  Several  sites  at  NWS  Yorktown, 
CAX,  and  NAVPHIBASE  LCREEK  have  the 
potential  to  function  as  CDF  sites  for  dredged 
material,  as  well  as  the  proposed  CDF  site  located 
between  the  supply  and  fuel  piers  at  the  CAX.  The 
Old  Disposal  and  Landfill/Forest  sites  at  NWS 
Yorktown,  as  well  as  the  Desert/Little  Creek, 
Rifle  Range,  Beach  Drive,  and  Landfill  sites  at 
NAVPHIBASE  LCREEK,  have  the  potential  to 
be  suitable  CDF  sites.  Five  open-water  sites  offer 
potential  for  use  by  NWS  Yorktown,  CAX,  and 
NAVPHIBASE  LCREEK.  These  include  the 
Dam  Neck  and  Norfolk  ocean  sites  and  the  Naval 
Channel,  Wolf  Trap  alternate,  and  Rappahannock 
Shoal  alternate  sites.  (Lantz-PTT) 
W90- 11072 


SUPERFUND  RECORD  OF  DECISION:  FIKE 
CHEMICAL,  WV. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic   entry  see   Field   5G. 
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W90- 11080 


MODEL  TO  DETERMINE  THE  LIKELIHOOD 
OF  SEDIMENT  CONTAMINATION  IN  FRESH- 
WATER SYSTEMS:  A  'CONCERN  RANKING' 
APPROACH  TO  PRIORITIZING  FIELD  IDEN- 
TIFICATION OF  SYNTHETIC  ORGANIC 
CHEMICALS. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11083 


GROUND-WATER  MODELING  STUDY  OF 
WASTEWATER  LAND  DISPOSAL  NEAR  THE 
CAPE  COD  CANAL. 

Argonne  National  Lab.,  IL. 

For  primary  bibliographic  entry  see  Field  2F. 

W90- 11087 


MUNICIPAL  SEWAGE  TREATMENT  PLANT 
SLUDGE  MANAGEMENT. 

For   primary   bibliographic   entry   see   Field   5D. 
W90-11091 


STATUS  OF  MWRA'S  RESIDUALS  MANAGE- 
MENT PROGRAM. 

Massachusetts  Water  Resources  Authority, 
Boston. 

M.  Thomas,  and  C.  Breen. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  1-6.  1  ref. 

Descriptors:  'Administrative  agencies,  'Massachu- 
setts  Water  Resources  Authority,  'Metropolitan 
water  management,  *Sludge  disposal,  'Sludge 
management,  *Waste  management,  'Wastewater 
facilities,  'Wastewater  treatment,  Boston  Harbor, 
Drinking  water,  Economic  aspects,  Incineration, 
Resource  management,  Wastewater  outfall,  Water 
conservation,  Water  pollution,  Water  supply. 

The  Massachusetts  Water  Resources  Authority 
(MWRA)  was  established  in  December,  1984,  and 
charged  with  providing  efficient  and  economical 
water  supply  and  wastewater  collection  and  treat- 
ment services  to  2.5  million  people  in  60  communi- 
ties in  the  greater  Boston  metropolitan  area.  The 
major  objectives  of  the  Authority  include  the 
clean-up  of  Boston  Harbor,  construction  of  new 
wastewater  treatment  facilities,  improvements  to 
the  existing  infrastructure,  delivery  of  drinking 
water  supplies,  and  promotion  of  water  conserva- 
tion. The  Authority  is  financed  through  user 
charges  to  communities  served,  state  and  federal 
construction  grants,  and  the  sale  of  revenue  bonds. 
The  Authority  operates  two  wastewater  treatment 
plants  presently  located  on  Deer  Island  adjacent  to 
Winthrop,  and  Nut  Island  in  Quincy.  The  sludge 
from  both  plants,  and  the  chlorinated  effluent  from 
Deer  Island  are  discharged  twice  daily  on  the 
outgoing  tides,  directly  into  the  President  Roads 
shipping  channel  leading  to  Boston  Harbor.  The 
effluent  from  Nut  Island  is  discharged  to  Quincy 
Bay,  approximately  three  miles  to  the  south.  In 
1982,  the  commission  issued  a  wastewater  sludge 
management  update  study,  which  addressed  issues 
of  waste  disposal,  water  pollution,  and  resource 
management  and  concluded  with  three  recommen- 
dations: consolidation  of  sludge  handling  at  Deer 
Island  with  sludge  conveyed  from  Nut  Island  to 
Deer  Island  by  barge;  combustion  of  primary 
sludge  in  three  multiple  hearth  incinerators  and 
generation  of  electricity  using  waste  heat  boilers; 
and  disposal  of  incinerator  ash  at  the  south  end  of 
Deer  Island.  In  July,  1985,  the  MWRA  conducted 
a  preliminary  evaluation  of  applicable  technologies 
and  sites  for  long-term  management  of  residuals 
from  both  primary  and  secondary  treatment,  and 
examined  a  wide  variety  of  sludge  management 
options,  including  traditional  methods,  as  well  as 
numerous  innovative  and  alternative  technologies: 
biobricks,  sludge  irradiation,  vertical  tube  reactors, 
and  co-composting  with  solid  waste.  The  physical 
restraints  resulting  from  the  location  of  existing 


and  future  treatment  plants  on  a  peninsula  with 
severe  access  problems,  provide  significant  chal- 
lenges. (See  also  W90-1 1091)  (Brunone-PTT) 
W90- 11092 


ECONOMIC  ANALYSIS  OF  SLUDGE  DISPOS- 
AL ALTERNATIVES. 

Environmental   Protection  Agency,   Washington, 
DC.   Office   of  the   Assistant   Administrator  for 
Water. 
D.  J.  Maness. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  7-10.  1  tab. 

Descriptors:  'Alternative  planning,  'Clean  Water 
Act,  'Economic  aspects,  'Regulations,  'Sludge 
disposal,  'Sludge  management,  'Wastewater  treat- 
ment, Economic  evaluation,  Environmental  Pro- 
tection Agency,  Incineration,  Land  disposal,  Land- 
fills, Ocean  dumping,  Regulatory  Impact  Analysis. 

The  Environmental  Protection  Agency  (EPA) 
plans  to  propose  technical  regulations  for  sewage 
sludge  management  in  August  1987.  The  proposed 
rules  will  include  pollutant-specific  limitations  and 
management  practices  for  various  sludge  disposal 
methods.  The  regulations  are  being  proposed  in 
response  to  Section  405(d)  of  the  Clean  Water  Act. 
One  aspect  of  the  Agency's  efforts  to  comply  with 
this  mandate  is  the  preparation  of  a  Regulatory 
Impact  Analysis  (RIA)  of  the  proposed  rules.  The 
sludge  disposal  or  reuse  methods  being  studied  in 
the  RIA  include  incineration,  landfilling,  land  ap- 
plication, and  ocean  disposal.  The  general  ap- 
proach to  estimating  costs  includes  the  expendi- 
tures from  additional  technology  or  a  change  in 
management  practices,  or  both.  The  initial  step  in 
the  estimation  of  economic  impact  is  a  definition  of 
each  disposal  method  in  light  of  the  expected  regu- 
latory action.  Another  preliminary  step  is  to  estab- 
lish the  amount  of  sludge  generated  by  publicly 
owned  treatment  works  and  the  distribution  of  this 
volume  among  the  disposal  methods.  Various  op- 
tions for  regulatory  action  are  then  considered,  and 
the  incremental  costs  and  impacts  are  estimated. 
(See  also  W90-11091)  (Brunone-PTT) 
W90-11093 


NPDES  PERMITTING  PROCESS  FOR 
SLUDGE  MANAGEMENT. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Enforcement  and  Permits. 
M.G.  Kirkpatrick. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  11-13. 

Descriptors:  'Administrative  agencies,  'Clean 
Water  Act,  'Permits,  'Sludge  disposal,  'Sludge 
management,  'Wastewater  management,  'Water 
Quality  Act,  Environmental  Protection  Agency, 
Federal  jurisdiction,  Regulations,  Resource  man- 
agement, Sludge  utilization,  State  jurisdiction, 
Wastewater  analysis. 

The  Water  Quality  Act  includes  significant 
changes  to  Section  405  of  the  Clean  Water  Act 
dealing  with  sludge  regulation.  These  amendments 
establish  a  Federal  program  for  meeting  the  goals 
of  reducing  the  environmental  risks  and  maximiz- 
ing the  beneficial  uses  of  sludge.  Toxic  pollutants 
in  sewage  sludge  are  to  be  identified,  and  accepta- 
ble management  practices  for  the  sludge  are  to  be 
specified.  The  criteria  are  then  to  be  implemented 
through  permits,  issued  either  by  the  Environmen- 
tal Protection  Agency  or  pursuant  to  approved 
state  sludge  permitting  programs.  Section  406  of 
the  Water  Quality  Act  of  1987,  which  amends 
Section  405  of  the  Clean  Water  Act,  is  a  significant 
departure  from  the  old  Section  405.  There  are 
three  key  elements  to  the  amendment:  (1)  the  pro- 
mulgation of  technical  criteria  identifying  and  reg- 
ulating toxic  pollutants  of  concern  in  sewage 
sludge;    (2)    the    implementation    of   the    criteria 


through  National  Pollutant  Discharge  Elimination 
System  (NPDES)  permits  or  permits  issued  pursu- 
ant to  an  approved  state  permitting  program;  and 
(3)  the  regulation  of  sludge  through  permits  prior 
to  the  development  of  criteria  (interim  implemen- 
tation). The  Environmental  Protection  Agency 
plans  to  propose  state  sludge  permit  program  re- 
quirements by  September  1987.  (See  also  W90- 
11091)  (Brunone-PTT) 
W90- 11094 


SUMMARY  OF  RISK  ASSESSMENT  METH- 
ODOLOGIES FOR  MUNICIPAL  SLUDGE 
REUSE  OR  DISPOSAL  OPTIONS. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Environmental  Criteria  and  Assessment 
Office. 

R.  J.  F.  Bruins,  L.  Fradkin,  and  J.  F.  Stara. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  21-24.  13  ref. 

Descriptors:  'Municipal  wastewater,  'Risk  assess- 
ment, 'Sludge  disposal,  'Sludge  management 
'Sludge  utilization,  'Toxicity,  'Water  pollution, 
'Water  pollution  control,  Algorithms,  Food 
chains,  Foods,  Incineration,  Land  disposal,  Land- 
fills, Leachates,  Ocean  dumping,  Path  of  pollut 
ants,  Population  exposure,  Regulations. 

Risk  assessment  methods  have  been  developed 
which  can  be  used  to  calculate  criteria  for  control 
ling  toxic  pollutants  in  municipal  wastewatei 
sludges.  These  methods  consist  of  algorithms 
ranging  from  simple  to  complex,  which  allow  cal 
culation  of  exposure  and  risk  from  various  sludge 
disposal  practices.  These  calculations  may  show  i 
need  for  management  practice  controls  or  for  nu 
merical  limits  on  specific  pollutants.  Criteria  fo 
land-applied  or  distributed  and  marketed  sludgi 
may  take  the  form  of  application  rate  limits  (kg, 
ha)  or  concentration  limits,  calculated  to  contro 
pollutant  levels  in  the  food  chain  or  off-site  move 
ment  in  air  or  water.  Criteria  for  landfilled  sludgi 
area  defined  in  terms  of  acceptable  leachate  con 
centrations,  as  determined  by  an  appropriate  leach 
ate  characterization  test,  to  prevent  excessivi 
groundwater  contamination  or  vapor  emission.  In 
cineration  criteria  are  expressed  as  based  on  pre 
dieted  air  concentrations  at  ground  level.  Criteri 
for  sludge  which  is  ocean-disposed  at  the  106-Mil< 
Site  are  calculated  in  terms  of  sludge  concentratioi 
and  total  daily  pollutant  input  to  the  site,  in  orde 
to  protect  marine  life  and  human  consumers  o 
seafood.  These  risk  assessment  methods  were  de 
veloped  in  a  research  environment  to  promot 
scientific  consistency  in  the  regulatory  process 
(See  also  W90-1 1091)  (Author's  abstract) 
W90- 11096 


OVERVIEW  OF  SEWAGE  SLUDGE  PRO 
GRAMS  IN  THE  UNITED  STATES. 

Environmental   Protection  Agency,   Washingtor 

DC. 

R.  K.  Bastian. 

IN:   Municipal   Sewage  Treatment   Plant  Sludg 

Management.  Proceedings  of  the  National  Confei 

ence  held  May  27-29,  1989,  Boston,  Massachusett! 

Sludge  Management  Series  No.  17.  Hazardous  Ms 

terials    Control    Research    Inst.,    Silver    Spring 

Maryland.  1987.  p  43-47.  3  tab,  11  ref. 

Descriptors:  'Regulations,  'Sludge  disposa 
•Sludge  management,  'Waste  managemen 
'Wastewater  treatment,  Economic  aspects,  Env 
ronmental  Protection  Agency,  Federal  regulatioi 
Public  opinion,  Resource  management,  State  jurii 
diction. 

Changes  in  available  technology,  regulatory  r< 
quirements  and  other  factors  will  likely  continue  t 
result  in  shifts  of  the  sewage  sludge  managemet 
practices  employed  by  publicly  owned  and  opera 
ed  treatment  works.  Improvement  in  availabl 
equipment,  fluctuations  in  fuel  proces,  inter© 
rates,  government  financing  and  tax  policies  i 
well  as  changes  in  public  opinion  and  State  an 
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ederal  sludge  regulations  all  have  and  will  likely 
ontinue  to  effect  trends  in  sludge  management 
ractices.  Whi'.i  the  States  have  played  a  primary 
ile  in  regulating  sludge  management  projects  to 
ate,  many  of  the  current  State  programs  suffer 
■om  limited  manpower  and  resources.  As  called 
w  by  the  recent  amendments  to  the  Clean  Water 
St,  new  rules  being  developed  by  the  Environ- 
lental  Protection  Agency  (EPA)  will  serve  as  the 
asis  for  more  comprehensive  regulation  of  sewage 
ludge  by  EPA  and  the  States.  (See  also  W90- 
1091)  (Author's  abstract) 
/90-11100 


>ATA  ERRORS  IN  SLUDGE  AND  GROUND- 
WATER QUALITY  ANALYSES-CAUSES  AND 
ONTROLS. 

or  primary  bibliographic  entry  see  Field  7C. 
Z90-11102 


LUDGE  INCINERATION  PROJECT  FOR 
ILUE  PLAINS  WASTEWATER  TREATMENT 
1ANT. 

ingineering-Science,  Fairfax,  VA. 

or  primary  bibliographic  entry  see  Field   5D. 

W90-11107 


IORNSBY  BEND:  AN  INTEGRATED  SLUDGE 
IANAGEMENT  FOR  2000. 

!enter    for    Environmental     Research,     Austin, 

exas. 

or  primary  bibliographic  entry  see  Field   5D. 

/90-11108 


EATTLE'S  SUCCESS  WITH  SILVIGROW 
IROADENS  SLUDGE  MANAGEMENT  OP- 
IONS. 

lunicipality    of    Metropolitan    Seattle-METRO, 
VA.  Water  Pollution  Control  Div. 
'.  S.  Machno. 

N:  Municipal  Sewage  Treatment  Plant  Sludge 
lanagement.  Proceedings  of  the  National  Confer- 
nce  held  May  27-29,  1989,  Boston,  Massachusetts, 
ludge  Management  Series  No.  17.  Hazardous  Ma- 
:rials  Control  Research  Inst.,  Silver  Spring, 
laryland.  1987.  p  131-134. 

>escriptors:  'Fertilizers,  *Forest  management, 
Land  application,  'Recycling,  'Seattle,  'Silvi- 
row,  'Sludge  disposal,  'Sludge  management, 
Waste  management,  Compost  marketing,  Eco- 
omic  aspects,  Plant  growth,  Public  health,  Sec- 
ndary  wastewater  treatment,  Soil  amendments. 

"he  Municipality  of  Metropolitan  Seattle  manages 
ludge  through  a  diverse  recycling  program  in- 
olving  silviculture,  soil  improvement,  and  com- 
osting.  In  December,  1986,  the  Metro  Council 
irected  staff  to  examine  the  possible  inclusion  of  a 
ew  high  technology  system  in  a  secondary  treat- 
lent  plan  for  the  agency's  West  Point  Treatment 
'lant.  Through  the  Metro's  recycling  program,  it 
as  developed  a  market  for  sludge  fertilizer,  en- 
ouraging  competition  among  a  variety  of  users  for 
he  large  amount  of  sludge  available.  Demand  for 
letro's  sludge  fertilizer  is  beginning  to  exceed  the 
upply.and  the  agency  is  starting  to  obtain  revenue 
rom  its  valuable  product.  Although  Metro  has 
ntered  the  operation  phase  of  its  Silvigrow  appli- 
ation  program,  the  agency  is  continuing  to  study 
he  effects  of  sludge  fertilizer  on  forests.  Growth 
esponse  from  fertilized  trees  continues  to  be  dra- 
latic,  and  researchers  have  determined  that  the 
[uality  of  wood  from  sludge-fertilized  trees  is  com- 
iarable  to  wood  from  any  second-growth  tree, 
lesearch  has  demonstrated  that  in  a  properly  man- 
ged  program,  Silvigrow  applications  pose  little 
nreat  to  public  health  or  the  environment.  (See 
lso  W90-1 1091)  (Brunone-PTT) 
V90-11115 


^-UTILIZATION  OF  WOOD  ASH  AND  MU- 
NICIPAL SLUDGE. 

Varren  (S.D.)  Co.,  Westbrook,  ME. 

1.  G.  Pepin,  and  P.  M.  Coleman. 

N:  Municipal   Sewage  Treatment   Plant  Sludge 

Management   Proceedings  of  the  National  Confer- 

mce  held  May  27-29,  1989,  Boston,  Massachusetts. 


Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  135-129.  3  tab. 

Descriptors:  'Ash,  'Land  disposal,  'Municipal 
wastes,  'Pulp  and  paper  industry,  'Sludge  manage- 
ment, 'Sludge  utilization,  'Soil  amendments, 
'Waste  utilization,  'Wood  wastes,  Hydrogen  ion 
concentration,  Maine,  Odor  control,  Pathogens, 
Soil  chemistry. 

Ash  has  emerged  as  the  fastest-growing  category 
of  waste  materials  with  landspreading  potential.  In 
response  to  new  laws  regulating  the  purchase  of 
electrical  power  from  plants  which  burn  alternate 
fuels,  there  has  been  a  dramatic  rush  to  construct 
new  wood-fired  powerplants  and  to  retrofit  exist- 
ing plants  to  burn  wood.  The  largest  such  facility 
in  Maine  is  located  at  the  S.  D.  Warren  papermill 
in  Westbrook.  Forty  dry  tons  of  'biomass'  boiler 
ash  are  produced  each  day.  In  1983,  the  company 
pioneered  the  utilization  of  the  agricultural  value 
of  this  ash.  Under  the  trademark  'Bioash',  biomass 
boiler  ash  was  landspread  on  farm  fields.  With  its 
high  levels  of  oxides  of  calcium,  potassium,  magne- 
sium, and  sodium,  Bioash  has  a  strong  buffering 
capacity  when  applied  to  soil.  It  is  therefore  useful 
as  a  substitute  for  agricultural  limestone.  Uses  for 
ash  as  an  soil  amendment,  often  in  conjunction 
with  municipal  sludge,  are  also  being  studied.  Ash 
use  with  sludge  balances  plant  nutrients  and  con- 
trols odors.  Since  the  majority  of  agriculturally- 
employed  sludges  in  Maine  are  treated  with  hy- 
drated  lime  to  kill  pathogens,  they  are  also  quite 
alkaline.  Therefore,  the  use  of  ash  makes  most 
sense  in  the  beginning  of  a  decomposition  cycle 
and  where  initial  soil  pH  is  low.  (See  also  W90- 
11091)  (Brunone-PTT) 
W90-11116 


FLUTD  BED  COMBUSTION  AT  ONEIDA 
COUNTY,  NEW  YORK. 

Zimpro,  Inc.,  Rothschild,  WI. 
F.  W.  Greb. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  140-143.  2  fig,  1  tab. 

Descriptors:  'Combustion,  'Fluidized  bed  process, 
•Incineration,  'New  York,  'Sludge  disposal, 
'Sludge  management,  Performance  evaluation, 
Sludge  cake,  Sludge  drying,  Waste  heat  recovery, 
Wastewater  reactors. 

A  new  fluid  bed  combustion  system  has  been  in- 
stalled at  the  Oneida  County  Sewer  District  in 
Utica,  New  York.  This  system  incorporates  a  state- 
of-the-art  fluid  bed  combustor  design  and  waste 
heat  recovery  system.  The  belt  filter  presses 
produce  a  sludge  cake  of  20  to  27%  total  solids  and 
discharge  into  screw  conveyers.  The  screw  con- 
veyers transport  the  sludge  to  progressive  cavity 
pumps  for  direct  injection  into  the  fluid  bed  reac- 
tors. Each  of  the  fluid  bed  reactor  trains  includes 
each  of  the  dedicated  belt  presses,  screw  conveyers 
and  progressive  cavity  pumps.  The  equipment  if 
very  closely  coupled  and  there  are  no  extra  cross 
conveyers  or  transfer  pumps  between  fluid  bed 
reactor  trains.  After  direct  injection  into  the  fluid 
bed  reactor,  the  dewatered  sludge  cake  is  inciner- 
ated to  a  sterile  ash.  Minimum  operating  tempera- 
tures within  the  fluidized  sand  bed  are  maintained 
by  the  injection  of  number  2  fuel  oil.  The  neces- 
sary combustion  air  which  is  also  used  for  fluidiz- 
ing  the  inert  sand  bed  is  supplied  with  a  multi-stage 
centrifugal  blower.  A  heat  exchanger  is  used  to 
preheat  combustion  air  thereby  minimizing  the 
need  for  auxiliary  fuel  use.  All  of  the  products  of 
combustion  are  directed  to  a  wet  scrubbing  system, 
consisting  of  a  high  energy  venturi  scrubber  fol- 
lowed by  an  impingement  type  scrubber.  Perform- 
ance tests  indicate  that  the  new  fluid  bed  reactor 
handily  incinerated  the  specified  quantities  of 
sludge  while  using  a  minimal  amount  of  auxiliary 
fuel.  (See  also  W90-1 1091)  (Brunone-PTT) 
W90-11117 


OPERATION  AND  MAINTENANCE  OF  STATE 
OF  THE  ART  SLUDGE  INCINERATION  AND 
HEAT  RECOVERY. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 
N.  Shamat,  and  S.  J.  Greenwood. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  144-148.  4  fig. 

Descriptors:  'Energy  recovery,  'Incineration, 
'Sludge  cake,  'Sludge  disposal,  'Sludge  drying, 
'Sludge  management,  Automation,  Combustion, 
Minnesota,  Odor  control,  Pollution  control. 

The  solids  processing/energy  recovery  system  at 
the  Metropolitan  Waste  Control  Commission,  Met- 
ropolitan Plant  in  St.  Paul,  Minnesota,  consists  of 
two  new  sludge  dewatering  devices,  the  Vari-Nip 
Twin  Roll  Presses  and  the  Plate  and  Frame  dia- 
phragm filter  presses,  to  successfully  and  reliably 
dewater  primary,  secondary  and  secondary/pri- 
mary heat  treated  sludge  to  produce  low  moisture 
cake  for  autogenous  combustion.  Two  new  eight 
hearth  incinerators  and  four  old  rehabilitated  incin- 
erators provide  for  the  incineration  of  sludge  cake. 
Four  of  these  incinerators  are  equipped  with  waste 
heat  recovery  boilers,  an  economizer,  and  for 
future  use,  heat  wheels  and  sludge  drying  rotary 
kilns.  The  plant  scum  and  odorous  gases  generated 
from  the  thermal  conditioning  process  are  being 
destroyed  by  combustion  in  the  multiple  hearth 
incinerators.  The  whole  project  is  highly  automat- 
ed using  microprocessors  and  analog  controllers  at 
present.  The  incineration/heat  recovery  system 
was  put  into  operation  in  September,  1983  and  has 
been  operating  efficiently  and  meeting  all  State  and 
Federal  pollution  standards  with  substantial  reduc- 
tion in  fuel  use  and  efficient  steam  production  with 
waste  heat  recovery  boilers.  (See  also  W90-11091) 
(Author's  abstract) 
W90-11118 


IMPACT  OF  INCINERATION  AND  SCRUB- 
BER OPERATION  ON  PARTICULATE,  ODOR, 
OPACITY  AND  NON-CRITERIA  EMISSIONS. 

M.  W.  C.  C,  Minneapolis,  Minnesota. 
S.  J.  Greenwood,  and  N.  Shamat. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  149-154.  4  fig,  6  tab,  1  ref. 

Descriptors:  'Emission  control,  'Incineration, 
'Odor  control,  'Opacity,  'Particulate  matter, 
'Quality  control,  'Sludge  management,  'Waste 
disposal,  'Wastewater  treatment,  Chemical  analy- 
sis, Design  criteria,  Metals,  Monitoring,  Organic 
compounds,  Trace  levels,  Wet  scrubber  process. 

The  Minneapolis-St.  Paul  Wastewater  Treatment 
Plant  operates  six  multiple  hearth  sewage  inciner- 
ators with  wet  scrubbers  for  particulate  and  odor 
removal  from  incinerator  flue  gases.  During  the 
last  four  years  of  operation,  extensive  testing  has 
been  conducted  on  particulates,  odor,  trace  organ- 
ics  and  metal  emissions  in  the  flue  gases.  Thirty- 
three  particulate  tests  have  been  conducted  by 
both  private  and  in-house  laboratories.  Odor  test- 
ing is  conducted  weekly  on  two  incinerators  with 
over  150  results  to  date.  Thirty-four  3-hour  partic- 
ulate emission  tests  have  been  completed.  Also, 
there  have  been  two  major  3-day  tests  for  trace 
organics.  During  all  tests,  careful  records  are  kept 
of  incinerator  and  wet  scrubber  operating  param- 
eters such  as  incinerator  temperature  profile, 
scrubber  water  flow  rates  and  pressure  drop.  The 
wet  scrubber  system  consists  of  a  precooler,  ventu- 
ri, subcooler  and  mist  eliminator.  With  proper  op- 
eration and  maintenance  of  a  wet  scrubber  system, 
emissions  from  a  multiple  hearth  sewage  sludge 
incinerator  can  consistently  meet  Federal  and  State 
regulations.  Particulate  emissions  averaged  0.9  lb/ 
dry  ton,  odor  averaged  89  units  (syringe  method), 
and  opacity  averaged  8  units.  Consistent  perform- 
ance of  the  incinerator  and  scrubber  is  indicated  by 
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opacity  excursions  over  20  for  6  minutes  were 
limited  to  0.03%  of  operating  time.  Emissions 
cannot  be  mathematically  correlated  to  any  single 
operating  parameter.  Incinerator  stability  is  the 
primary  parameter  in  meeting  emissions  require- 
ments with  proper  wet  scrubber  design.  (See  also 
W90-1 1091)  (Brunone-PTT) 
W90-11119 


SLUDGE  DISPOSAL  IN  FAIRFAX  COUNTY, 
VIRGINIA. 

Fairfax  County  Dept.  of  Public  Works,  Lorton, 
VA.  Wastewater  Treatment  Div. 
A.  H.  Hogge,  and  J.  D.  Jenkins. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  155-158.  3  tab. 

Descriptors:  'Municipal  wastes,  'Resource  man- 
agement, 'Sludge  disposal,  'Sludge  management, 
•Virginia,  'Wastewater  facilities,  Advanced 
wastewater  treatment,  Economic  aspects,  Seasonal 
variation,   Sludge  digestion,   Waste  management. 

Sludge  disposal  in  a  large  metropolitan  area  can  be 
a  significant  problem  both  socially  and  politically. 
Plants  originally  built  as  primary  plants  with  30- 
40%  removal  of  BOD  and  suspended  solids  had  no 
significant  sludge  production.  Sludge  produced 
was  digested  and  usually  removed  by  farmers  and 
residents  in  the  spring  and  fall.  As  the  population 
increased,  treatment  plant  size  increased, 
wastewater  treatment  plant  technology  improved, 
environmental  priorities  and  concerns  changed, 
and,  as  a  result,  sludge  production  quantities 
became  a  major  disposal  problem.  The  County  of 
Fairfax  has  been  very  successful  in  its  ability  to 
provide  an  effective,  economic  sludge  management 
program  within  its  boundaries  despite  a  tremen- 
dous population  explosion  in  the  last  ten  years  and 
increasing  requirements  to  remove  more  chemical 
constituents  from  plant  effluents.  Upon  the  com- 
pletion of  the  current  expansion  and  upgrade 
project,  the  Lower  Potomac  Pollution  Control 
Plant  will  be  the  only  regional  advanced 
wastewater  treatment  plant  owned  and  operated 
by  the  County  of  Fairfax.  The  facility  will  provide 
wastewater  treatment  capacity  until  the  year  2010 
and  sludge  disposal  facilities  into  the  twenty-first 
century.  (See  also  W90-11091)  (Author's  abstract) 
W90-11120 


AIR  EMISSIONS  FROM  THERMAL  PROCESS- 
ING OF  WASTEWATER  SLUDGES,  CONFLICT 
IN  PRIORITIES. 

Camp,  Dresser  and  McKee,   Inc.,   Boston,   MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11121 


JOY/NIRO  SPRAY  DRYER  ACID  GAS  RE- 
MOVAL SYSTEM  FOR  HAZARDOUS  WASTE 
AND  SEWAGE  SLUDGE  INCINERATION. 

Joy  Mfg.  Co.,  Los  Angeles,  CA. 
J.  R.  Donnelly,  and  S.  K.  Hansen. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  164-168.  3  fig,  6  tab,  8  ref. 

Descriptors:  'Acid  rain  prevention,  'Air  pollution 
control,  'Emission  control,  'Hazardous  wastes, 
•Incineration,  'Sludge  management,  'Sludge  treat- 
ment, 'Volatile  acids,  Air  pollution,  Energy  recov- 
ery, Flue  gas  cleaning  system,  Particulate  emis- 
sions, Temperature. 

Chemical  hazardous  wastes  and  sewage  sludge  are 
increasingly  being  incinerated  to  destroy  hazard- 
ous constituents  and  substantially  reduce  the 
volume  of  material  which  must  ultimately  be  dis- 
posed of.  Modern  incinerators  can  achieve  very 
high  destruction  efficiencies  (greater  that  99.9%) 
for  the  organic  fraction  of  the  wastes  and  can  be 
used  to  provide  energy  in  the  form  of  steam  or 
electricity.  However,  incineration  of  these  wastes 


converts  chloride,  sulfur,  and  fluoride  compounds 
into  acid  gases  (hydrochloric  acid,  sulfuric  acid, 
and  hydrofluoric  acid)  which  can  lead  to  air  pollu- 
tion problems.  Because  of  this  pollution,  many  air 
pollution  control  agencies  require  the  installation 
of  flue  gas  treatment  systems  as  a  method  of  reduc- 
ing acid  gas  and  particulate  emissions.  Joy/Niro 
spray  dryer  absorption  flue  gas  cleaning  systems 
have  been  successfully  employed  to  significantly 
reduce  emissions  from  the  incineration  of  these 
wastes.  The  cleaning  systems  have  demonstrated 
high  removal  efficiencies  for  acid  gases  and  partic- 
ulates for  both  low-temperature  and  high-tempera- 
ture incinerator  flue  gas  applications.  Very  low 
emission  levels  have  been  demonstrated  for  hydro- 
chloric acid,  sulfuric  acid,  hydrofluoric  acid  and 
particulates.  The  Spray  dryer  adsorption  systems 
have  more  than  fifteen  years  cumulative  experi- 
ence and  have  demonstrated  availabilities  in  the 
90%  range.  These  systems  offer  a  reliable  and 
economic  alternative  to  wet  scrubbers  for  control- 
ling emissions  from  hazardous  waste  and  sewage 
sludge  incineration.  (See  also  W90- 11091)  (Brun- 
one-PTT) 
W90-11122 


CHARACTERIZATION  OF  LONG-TERM 
TOXIC  EMISSIONS  FROM  MUNICIPAL 
SLUDGE  INCINERATION-PROJECT  PLAN 
AND  STATUS. 

Radian  Corp.,  Research  Triangle  Park,  NC. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-11124 


STARTUP  OF  THE  CLINTON  COUNTY  COM- 
POST FACILITIES. 

D.  M.  Brailey. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  181-184.  1  fig,  2  tab. 

Descriptors:  'Composting,  'New  York,  'Sludge 
management,  'Sludge  treatment,  'Wastewater 
treatment,  Performance  evaluation,  Plattsburgh, 
Recycling,  Sludge  cake,  Sludge  digestion,  Sludge 
drying. 

The  Clinton  County  Composting  Plant,  located  in 
the  Town  of  Plattsburgh,  New  York,  serves  the 
City  of  Plattsburgh  Water  Pollution  Control  Plant. 
The  composting  facility  is  capable  of  handling  170 
wet  tons  per  day  of  20%  dewatered  sludge  cake 
solids,  using  a  14-day  detention  time  in  the  com- 
posting reactors.  The  composting  reactors  are  cir- 
cular, agitated  bed  types,  covered  with  aluminum 
domes.  The  reactors  were  prepared  by  placing  a 
layer  of  one  foot  of  hardwood  chips  on  the 
bottom.  A  sludge  and  amendment  mixture  was 
then  added  periodically  to  the  reactors  and  com- 
posted. When  the  reactors  were  filled,  the  process 
stabilized,  and  recycle  compost  available,  the  per- 
formance tests  began.  The  guarantee  performance 
tests  were  conducted  during  the  period  of  July  21, 
1986  to  August  20,  1986.  Due  to  low  wastewater 
treatment  plant  sludge  production,  only  one  digest- 
er was  tested.  Performance  parameters  were  meas- 
ured both  by  the  compost  system  supplier  and  by 
an  independent  test  lab.  Performance  criteria  were 
that  solids  concentration  of  the  compost  should 
increase  by  a  minimum  of  10%  within  a  14-day 
detention  period;  that  material  must  have  compost- 
ed for  at  least  5  consecutive  days  at  temperatures 
at  or  exceeding  55  C;  that  each  digester  shall  load  a 
sludge-amendment-recycle  mixture  with  a  solids 
concentration  of  40%  in  2.75  hours,  and  the  mix- 
ture shall  contain  85  wet  tons  of  sludge  with  a 
solids  concentration  of  not  less  than  20%;  that 
blowers  shall  operate  with  a  minimum  oxygen  of 
12%,  and  shall  operate  continuously  without  ex- 
cessive vibration  or  overheating;  that  electric 
power  consumption  for  each  digester  should  not 
exceed  136  kwh  per  dry  ton  of  sludge;  that  carbo- 
naceous amendment  rate  should  not  exceed  0.35 
wet  tons  of  carbonaceous  amendment  per  wet  ton 
of  sludge,  based  on  20%  solids  content  of  sludge 
and  60%  solids  content  of  amendment;  and  that  the 
operating  depth  across  the  digester  should  not 
vary  more  than  one  foot.  (See  also  W90-11091) 
(Brunone-PTT) 


W90-11125 


IN- VESSEL  COMPOSTING:  PROCESS  SELEC 
TION;  DESIGN,  CONSTRUCTION  ANI 
START-UP-CITY  OF  SCHENECTADY,  NEV 
YORK. 

Schenectady  City  Dept.  of  Water  Pollution  Con 

trol,  NY. 

D.  A.  Connor,  and  A.  J.  Geiss. 

IN:  Municipal   Sewage  Treatment  Plant  Sludg 

Management.  Proceedings  of  the  National  Confei 

ence  held  May  27-29,  1989,  Boston,  Massachusetts 

Sludge  Management  Series  No.  17.  Hazardous  Ms 

terials    Control    Research    Inst.,    Silver    Sprinf 

Maryland,  May  1987.  p  185-188. 

Descriptors:  'Composting,  'Design  criteria,  *Nei 
York,  'Sludge  disposal,  'Sludge  managemen 
•Sludge  treatment,  'Wastewater  facilitie 
•Wastewater  treatment,  Aeration,  Environment! 
Protection  Agency,  Moisture,  Odor  control,  Ten 
perature. 

In  1979  and  1980  significant  operational  problem 
were  encountered  at  the  Schenectady  Wastewatt 
Treatment  Plant.  Incinerator  downtime  cause 
backlog  of  sludge  resulting  in  onsite  storage  of  ra' 
sludge.  This  storage  presented  significant  od< 
problems  and  an  eventual  Consent  Order  from  tr 
Environmental  Protection  Agency  (EPA).  Tt 
Consent  Order  called  for  immediate  contingenc 
sludge  disposal  plans  and  a  201  Facility  Plan  1 
recommend  a  backup  sludge  disposal  methc 
during  the  incinerator  sludges.  As  site  investig 
tions  were  made  and  evaluated,  the  engineers  e 
tablished  many  important  factors  in  the  design  ar 
operation  of  in-vessel  composting  systems:  the  sy 
tern's  ability  to  contain  process  odors;  the  system 
ability  to  provide  adequate  air,  properly  distribu 
the  air  for  temperature  control  and  moisture  r 
moval  and  the  cost  of  supplying  the  air;  the  sy 
tern's  ability  to  deal  with  process  upset  conditior 
and;  the  system's  operational  flexibility  and  ease 
routine  maintenance.  The  American  Bio-Te< 
system  was  chosen.  This  system  is  modular,  whi( 
permits  multiple  reactor  cell  design  for  increasi 
system  flexibility.  The  aeration  system  desig 
which  employs  vertical  air  diffusers  placed  < 
nominal  five  foot  centers,  permits  the  addition 
more  air  than  the  conventional  bottom  aeratii 
concept  used  in  plug  flow  reactor  systems.  T 
amendment  storage  systems  contains  an  enclosi 
silo  system  with  aeration  diffusers  to  provide  aei 
bic  conditions  within  the  silo  and  remove  moistu 
from  the  amendment  during  storage.  (See  al 
W90-1 1091)  (Brunone-PTT) 
W90-11126 


COMPOST  ON  A  FAST  TRACK. 

Ashbrook-Simon-Hartley,  Houston,  TX. 
J.  R.  O'Brien,  and  E.  Capps. 
IN:  Municipal  Sewage  Treatment  Plant  Slud 
Management.  Proceedings  of  the  National  Confi 
ence  held  May  27-29,  1989,  Boston,  Massachuset 
Sludge  Management  Series  No.  17.  Hazardous  \. 
terials  Control  Research  Inst.,  Silver  Sprit 
Maryland,  May  1987.  p  189-194.  6  fig,  1  tab. 

Descriptors:  •Composting,  'Construction  cos 
'Construction  methods,  'Ohio,  'Sludge  manaf 
ment,  'Sludge  treatment,  'Waste  dispos 
'Wastewater  treatment,  Marketing,  Sludge  utili: 
tion,  Training. 

The  Hamilton,  Ohio,  Composting  Facility  has  t 
capacity  to  process  71  wet  tons  per  day  of  muni 
pal  and  industrial  sludges  with  a  moisture  conU 
of  76%.  The  eight  million  dollar  facility  uses 
totally  enclosed  Ashbrook-Simon-Hartley  Tuni 
Reactor  Composting  System.  Designed  and  c< 
structed  by  Ashbrook  on  a  turnkey,  fast  tra 
basis,  the  project  included  extensive  construct! 
challenges  and  a  20  month  design  and  constructi 
schedule.  The  facility  is  scheduled  for  start-up 
October  1987,  four  months  ahead  of  schedule.  ' 
assist  in  developing  a  market  for  the  compost  pr< 
uct  and  to  familiarize  the  plant  personnel  with  1 
composting  process  and  equipment,  a  demonst 
tion  Tunnel  Reactor  Composting  System  was  ( 
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erated  on-site  during  the  spring  of  1987.  (See  also 

W90-1 1091)  (Author's  abstract) 

W90-11127 


EVALUATION  CRITERIA  FOR  COMPOST- 
ING. 

Camp,  Dresser  and  McK.ee,  Inc.,  Boston,  MA. 
J.  F.  Donovan. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  195-198. 

Descriptors:  'Composting,  'Evaluation,  'Sludge, 
•Sludge  disposal,  'Sludge  management,  'Sludge 
treatment,  'Waste  management,  'Wastewater 
treatment,  Aeration,  Bulking  sludge,  Capital  costs, 
Economic  aspects,  Marketing,  Moisture,  Odor 
control,  Operating  costs,  Public  health,  Public 
opinion,  Recycling,  Temperature. 

Technical  factors  that  should  be  examined  when 
evaluating  composting  criteria  include  the  type  of 
sludge  and  the  initial  mixture  of  sludge,  product 
recycle  and  bulking  agent.  Aeration  rates  can 
affect  temperature  as  well  as  moisture  content.  The 
detention  time  must  be  planned,  taking  into  consid- 
eration the  number  of  processing  stages.  Siting  and 
ambient  conditions  are  also  important,  as  are  equip- 
ment requirements.  Odor  control  options  and  sides- 
tream  planning  are  also  technical  factors  to  consid- 
er. At  many  existing  composting  facilities,  capital 
and  operating  costs  have  not  been  fully  accounted 
for  until  after  facilities  were  in  operation.  Unlike 
most  other  sludge  management  options,  compost- 
ing relies  on  product  marketing  for  final  disposi- 
tion of  residuals.  Compared  to  technical  and  eco- 
nomic factors,  marketing  presents  the  greatest  un- 
certainty to  an  agency  contemplating  composting. 
Other  factors  to  be  considered  are  public  health, 
process  flexibility,  reliability,  public  acceptance, 
and  method  of  procurement.  (See  also  W90- 11091) 
(Brunone-PTT) 
W90-11128 


CASE  STUDIES  OF  CO-COMPOSTING  MU- 
NICIPAL WASTES. 

E  and  A  Environmental  Consultants,  Inc., 
Stoughton,  MA. 
J.  E.  Alpert,  and  E.  Epstein. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  199-205.  3  fig,  1  tab,  6  ref. 

Descriptors:  'Composting,  'Municipal  wastes, 
'Sludge  disposal,  'Sludge  management,  'Waste 
management,  Feasibility  studies,  Illinois,  Landfills, 
Massachusetts,  Wastewater  facilities,  Wastewater 
treatment. 

Nantucket  Island  currently  landfills  all  of  its  solid 
waste,  but  is  instituting  a  number  of  recycling 
strategies  to  reduce  or  eliminate  items  such  as 
ferrous  metals  from  the  waste  stream.  The  Island 
will  soon  build  a  waste  water  treatment  plant 
(WWTP)  which,  when  completed,  will  produce 
roughly  three  dry  tons  per  day  of  23%  solid 
sewage  sludge  in  the  summer  and  one  dry  ton  per 
day  in  the  winter.  A  feasibility  analysis  of  imple- 
menting a  solid  waste  or  solid  waste-sewage  sludge 
compost  facility  showed  that  a  co-composting  fa- 
cility would  produce  43  tons  of  compost,  4  tons  of 
ferrous  metal,  and  12  tons  of  rejects  which  would 
be  landfilled.  Capital  costs  for  the  combined  facili- 
ty were  estimated  at  $3.9  million.  The  Southern 
Berkshire  Region  currently  has  three  municipal 
solid  waste  landfills  and  several  industrial  landfills. 
The  municipal  landfills  are  nearing  the  end  of  their 
lives.  Based  on  the  acute  problems  and  agricultural 
nature  of  the  region,  a  feasibility  analysis  was 
executed.  The  project  findings  to  date  indicate  that 
there  are  several  viable  sites  which  could  be  uti- 
lized for  a  municipal  solid  waste  or  co-compost 
facility.  There  appear  to  be  no  legal  constraints 
precluding  implementation  of  the  co-compost 
option  and  any  option  would  be  cost  competitive 


with  the  existing  situation.  McHenry  County,  Illi- 
nois produces  about  142,000  tons  of  municipal  solid 
waste  together  with  an  estimated  10  million  gallons 
of  septage  per  year.  An  evaluation  of  the  technical 
and  economic  feasibility  of  composting  determined 
that  all  County-generated  horse  manure  and  bed- 
ding should  be  composted  at  a  single  site;  that 
information  should  be  gathered  on  backyard  and 
leaf  composting;  that  a  municipal  solid  waste  sep- 
tage co-compost  facility  should  be  developed  for 
the  western  part  of  the  County;  and  a  municipal 
solid  waste  septage-sewage  sludge  co-compost  fa- 
cility would  be  developed  for  the  southeast  part  of 
the  County.  The  three  case  studies  all  indicate  a 
renewed  interest  in  evaluating  composting  as  a 
means  of  handling  a  variety  of  municipal  waste 
products.  (See  also  W90-11091)  (Brunone-PTT) 
W90-11129 


FULL  SCALE  EXPANSION  OF  THE  SUCCESS- 
FUL SLUDGE  COMPOSTING  OPERATION  AT 
SCRANTON,  PENNSYLVANIA. 

Gannett  Fleming  Environmental  Engineers,  Inc., 
Harrisburg,  PA. 

J.  C.  Elliot,  L.  H.  Griffith,  and  A.  J.  Polidori. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  206-210.  3  fig,  3  tab. 

Descriptors:  'Composting,  'Pennsylvania,  'Sludge 
disposal,  'Sludge  management,  'Sludge  treatment, 
•Wastewater  treatment,  Aeration,  Design  criteria, 
Marketing,  Resource  management,  Static  pile  com- 
posting. 

The  Scranton  Sewer  Authority  serves  30,000  cus- 
tomers with  a  28  mgd  wastewater  treatment  plant. 
The  Authority  constructed  a  63  wet  ton  per  day 
sludge  composting  facility,  employing  the  aerated 
static  pile  method.  With  limited  site  space,  a 
phased  construction  was  adopted.  Specific  design 
approaches  were  confirmed  with  full  operations 
prior  to  Phase  II  construction.  Operations  manage- 
ment and  product  marketing  successes  have  result- 
ed in  a  decision  to  compost  on  a  full  time  basis. 
The  Authority  has  been  approached  and  is  consid- 
ering requests  from  nearby  municipal  sewer  au- 
thorities for  processing  of  their  sludges.  (See  also 
W90-1 1091)  (Brunone-PTT) 
W90-11130 


SLUDGE  MANAGEMENT  PLANNING  TAKES 
METRO  DENVER  SLUDGE  FROM  LIABILITY 
TO  ASSET. 

Black  and  Veatch,  Inc.,  Boston,  MA. 
R.  D.  Kuchenrither,  and  W.  J.  Martin. 
IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  211-216. 

Descriptors:  'Anaerobic  digestion,  'Economic  as- 
pects, 'Environmental  quality,  'Management  plan- 
ning, 'Sludge  disposal,  'Sludge  management, 
'Waste  management,  'Wastewater  treatment,  Ag- 
riculture, Competition,  Composting,  Denver,  In- 
cineration, Land  disposal,  Public  opinion. 

The  Denver  Metro  District  has  been  working  for 
twenty  years  to  find  the  most  cost  effective  and 
environmentally  sound  use  for  sewage  sludge. 
Through  the  dual  utilization  program  using  agri- 
cultural land  application  and  composting  the 
Metro  District  now  has  a  successful  sludge  man- 
agement system.  The  system's  success  has  been 
achieved  through  careful  planning,  engineering 
studies  and  a  concerted  effort  to  increase  public 
awareness  of  the  METROGRO  beneficial  use  pro- 
grams. METROGRO  is  the  registered  trademark 
for  the  Metro  District  sludge  which  has  been  re- 
moved from  the  treatment  processes  at  the  Metro 
District  Central  Wastewater  Treatment  Plant  and 
treated  in  the  anaerobic  digestion  system.  The  pro- 
gram provides  the  metro  Denver  area  with  an 
environmentally  sound  alternative  to  incineration 
or  dedicated  land  disposal  and  generates  revenue, 


which  will  help  offset  increasing  wastewater  treat- 
ment costs.  METROGRO  product  value  will 
depend  on  the  current  market  value  of  competitive 
products.  Based  on  products  now  available,  the 
Metro  District  will  offset  about  half  of  the  solids 
handling  costs  over  the  next  several  years  through 
METROGRO  sales.  (See  also  W90- 11091)  (Brun- 
one-PTT) 
W90-11131 


METRO  NASHVILLE  COMPOSTING. 

Metropolitan  Department  of  Water  and  Sewerage 

Services,  Nashville,  Tennessee. 

For  primary  bibliographic   entry  see  Field   5D. 

W90-11133 


COMPOST  MARKETING:  A  VIEW  FROM  THE 
PRIVATE  SECTOR. 

Taulman-Weiss  Composting  Systems,  Atlanta, 
GA. 

S.  S.  Lokey. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  248-251. 

Descriptors:  'Composting,  'Contracts,  'Market- 
ing, 'Municipal  wastes,  'Sludge  disposal,  'Sludge 
management,  Economic  aspects,  Oregon,  Soil 
amendments,  Waste  management. 

Once  a  city  has  committed  to  composting,  it  has 
three  distinct  choices  with  regard  to  the  ultimate 
removal  and  utilization  of  the  compost  product. 
The  city  can  market  the  compost  itself,  contract 
for  marketing  services  designed  to  sell  all  compost 
produced,  or  simply  contract  to  sell  all  compost 
produced  to  someone  who  intends  to  re-sell  the 
products.  Taulman-Weiss  Composting  Systems  de- 
termined that,  in  addition  to  offering  an  in-vessel 
composting  system,  complete  marketing  services 
should  be  offered  as  part  of  an  overall  contract. 
Understanding  that  a  municipality,  after  years  of 
coping  with  sludge  disposal  problems,  does  not 
normally  desire,  nor  is  organized,  to  enter  the 
private  marketplace,  Taulman-Weiss,  as  part  of  the 
overall  systems  contract,  agreed  to  purchase  all 
compost  produced  by  the  City  of  Portland, 
Oregon,  for  a  period  of  twenty  years.  This  paper  is 
a  case  study  of  the  first  compost  buy-back  agree- 
ment ever  negotiated  between  a  municipality  and  a 
compost  system  supplier,  and  its  first  two  years 
experience  with  it.  Market  research  indicated  that 
the  most  viable  markets  for  compost  were  the 
ornamental  nursery  industry,  the  landscape  indus- 
try, and  the  retail  industry.  However,  initial  suc- 
cesses in  the  nursery  industry  were  few.  More 
success  was  met  with  in  the  landscape  industry. 
The  compost  product,  'Garden  Care',  is  specified 
by  landscape  architects  in  the  majority  of  large 
commercial  projects  in  the  Portland  area.  It  has 
also  been  sold  to  13  area  golf  courses.  Unfortunate- 
ly, compared  to  the  nursery  industry,  the  land- 
scape industry  is  a  low-value  market  for  soil  condi- 
tioners. At  the  time  of  contract  negotiation,  a  large 
nursery  market  was  anticipated.  When  this  proved 
false,  it  became  necessary  to  redirect  the  marketing 
effort  to  the  more  available  low-value  landscaping 
market.  A  second  factor  was  the  company's  agree- 
ment to  take  delivery  and  ownership  of  the  com- 
post product  at  the  system  discharge  conveyor.  As 
a  result  of  this  oversight,  Taulman-Weiss  has  two 
additional  employees  and  $100,000  worth  of  equip- 
ment. (See  also  W90-11091)  (Author's  abstract) 
W90-11138 


WHAT'S  HELPFUL  AND  WHAT'S  NOT  TO 
THE  SUCCESSFUL  MARKETING  OF  SEWAGE 
SLUDGE  COMPOST. 

Kellogg  Supply,  Inc.,  Carson,  CA. 
D.  Reynolds. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  252-256. 
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Descriptors:  'Composting,  "Marketing,  *Sludge 
disposal,  'Sludge  management,  'Soil  amendments, 
•Waste  management,  Hydrogen  ion  concentration, 
Landscaping,  Personnel,  Plant  growth,  Resource 
management. 

The  concept  of  marketing  properly  composted 
sludge  goes  back  almost  62  years  for  Kellogg 
Supply.  Humus,  derived  from  organic  material, 
promotes  good  plant  life.  Sewage  sludge  offers 
great  potential  as  humus  material.  Well  composted 
sewage  has  no  unpleasant  odors  and  will  not  burn. 
It  does  not  attract  flies  and  is  relatively  weed-free. 
The  natural  pH  of  composted  sewage  sludge  is  7. 
The  basic  needs  for  any  company  to  be  successful 
at  marketing  sewage  sludge  are  a  continued  source 
of  supply,  proper  marketing  channels,  qualified 
personnel,  transportation,  packaging,  trade  names, 
soil  analysis  programs,  a  credit  policy,  and  re- 
search. Three  markets  should  be  established.  These 
markets  include  retail  nurseries  and  garden  shops; 
landscape  contractors,  wholesale  growers,  archi- 
tects, farmers,  etc.;  and  such  accounts  as  experi- 
mental stations,  state  and  county  arboretums, 
schools,  highway  divisions,  forestry,  state  parks 
and  recreation  facilities.  Sewage  sludge  is  not  a 
waste  product,  but  a  natural  resource.  (See  also 
W90-1 1091)  (Brunone-PTT) 
W90-11139 


COMPOST  MARKETING  AND  ITS  EFFECT 
ON  OPERATING  COSTS  AT  A  50  WET-TON- 
PER-DAY  SLUDGE  COMPOSTING  FACnTTY. 

E     and     A     Environmental     Consultants,     Inc., 
Stoughton,  MA. 
T.  O.  Williams. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  257-260.  3  fig,  3  tab. 

Descriptors:  'Compost,  'Marketing,  'Operating 
costs,  'Sludge  disposal,  'Sludge  management, 
•Sludge  treatment,  Design  criteria,  Municipal 
wastes,  Static  pile  composting,  Virginia, 
Wastewater  facilities. 

Municipal  sewage  sludge  composting  facilities  in 
the  United  States  have  been  increasing  in  number 
in  the  past  several  years  from  less  than  fifty  oper- 
ational facilities  in  1981  to  more  than  80  facilities 
operating  today.  Successful  marketing  of  the  com- 
post produced  at  sludge  composting  facilities  can 
have  a  major  impact  on  reducing  their  overall 
operating  costs.  The  Hampton  Roads  Sanitation 
District  began  operating  a  10  dry  ton  per  day  static 
pile  sludge  composting  facility  in  1981.  In  1983, 
marketing  of  the  compost  product  Nutri-Green  at 
the  facility  was  initiated.  The  facility  was  upgraded 
in  1984  by  the  addition  of  more  storage  areas  for 
curing,  drying,  and  storage  operations.  The  facili- 
ty's equipment  includes  eight  three  horsepower 
blowers,  utilized  for  the  composting  process;  four 
International  540  front  end  loaders;  two  farm  trac- 
tors with  modified  roto-tiller  attachments;  one  18 
cubic  yard  capacity  flail-type  manure  spreader, 
used  for  the  mixing  process;  and  two  portable 
diesel-driven  vibratory  deck-type  power  screens, 
used  for  screening.  Operating  costs  at  the  facility 
have  ranged  between  173  and  180  dollars  per  dry 
ton  of  sludge  processed  between  1983  and  1986.  As 
a  result  of  an  aggressive  compost  marketing  pro- 
gram, the  Peninsula  Composting  Facility  has  real- 
ized a  substantial  decrease  in  operating  costs.  By 
hiring  a  full-time  horticulturist  and  agronomist  to 
run  the  marketing  program,  user  knowledge  and 
confidence  in  Nutri-Green  Compost  has  increased, 
while  the  cost  for  running  such  a  program  is  paid 
for  twice  over  by  compost  sales  revenues.  (See  also 
W90- 11091)  (Brunone-PTT) 
W90-11140 


IMPLEMENTATION  OF  A  PRIVATIZED  MU- 
NICIPAL SEWAGE  SLUDGE  COMPOSTING 
FACILITY-BALTIMORE,  MARYLAND. 

Northeast   Maryland   Waste   Disposal   Authority, 

Baltimore. 

M.  A.  Gagliardo. 

IN:   Municipal   Sewage  Treatment   Plant   Sludge 


Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  261-270.  2  fig,  2  tab. 

Descriptors:  'Composting,  'Maryland,  'Municipal 
wastes,  'Privatization,  'Sludge  disposal,  'Sludge 
management,  'Sludge  treatment,  Costs,  Economic 
aspects,  Environmental  protection,  Interagency 
cooperation. 

Municipal  sludge  composting  has  been  demonstrat- 
ed to  be  an  effective  method  of  sludge  disposal. 
Privatization  has  been  demonstrated  to  be  an  effec- 
tive method  of  utilizing  the  expertise  of  the  private 
sector  to  provide  essential  public  services  at  a 
reasonable  cost.  The  Northeast  Maryland  Waste 
Disposal  Authority  uses  a  team  approach  to  simul- 
taneously execute  all  major  project  implementation 
activities:  procurement;  financing;  obtaining  regu- 
latory agency  approval;  product  marketing;  and 
securing  a  waste  supply.  A  Sludge  Disposal  Agree- 
ment obligates  the  Authority  to  provide  sludge 
disposal  to  Baltimore  City.  Under  a  Marketing 
Agreement,  the  Fairfield  Engineering  Company 
agrees  to  market,  distribute,  or  otherwise  dispose 
of  all  compost  produced  at  the  Baltimore  City 
Composting  Facility.  Baltimore  City  is  obligated 
to  deliver  54,750  tons  of  sludge  to  the  Facility 
annually.  The  Baltimore  City  Composting  Facility 
represents  the  marriage  of  ideas  into  what  has  thus 
far  been  a  highly  successful  public/private  under- 
taking providing  Baltimore  City  and  County  with 
efficient,  economical  and  environmentally  safe 
sludge  disposal.  (See  also  W90-11091)  (Brunone- 
PTT) 
W90-11141 


INDIANAPOLIS  RESOURCE  RECOVERY  FA- 
CILITY: SOLVING  THE  SLUDGE  AND 
REFUSE  DISPOSAL  PROBLEM. 

Ogden  Martin  Systems,  Inc.,  Fairfield,  NJ. 
G.  A.  Mills. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland,  May  1987.  p  274-277.  1  tab. 

Descriptors:  'Privatization,  'Resource  recovery, 
'Sludge  disposal,  'Sludge  management,  'Sludge 
treatment,  'Waste  disposal,  'Wastewater  treat- 
ment, Contracts,  Economic  aspects,  Incineration, 
Indianapolis,  Land  disposal,  Landfills,  Pollution 
control,  Scrubber  systems. 

In  the  City  of  Indianapolis  land  disposal  was  be- 
coming non-viable;  existing  landfills  were  nearing 
capacity;  new  landfills  were  proving  difficult  to 
site.  In  1976,  the  City  planned  the  Indianapolis 
Resource  Recovery  Facility.  Commercial  oper- 
ation of  the  Facility  is  scheduled  for  the  end  of 
1988;  will  be  built,  owned,  operated  and  main- 
tained by  Ogden  Martin  Systems.  The  Facility  will 
serve  as  a  central  disposal  point  for  the  consolidat- 
ed city  of  Indianapolis  and  Marion  County.  It 
consists  of  three  mass  burn  combustion  units  of  the 
Martin  System  design.  Each  combustion  unit  will 
have  the  capacity  to  process  787.5  tons  per  day  of 
municipal  refuse,  converting  each  ton  of  refuse 
into  4500  pounds  of  export  steam.  Refuse  will  be 
delivered  to  the  Facility  in  commercial  vehicles; 
dried  sludge  may  be  conveyed  directly  from  the 
future  adjacent  sludge  drying  plant  into  a  storage 
silo  within  the  main  processing  building.  Mixed 
refuse  from  the  storage  pit  is  transferred  to  each  of 
the  feed  hoppers  of  the  three  combustion  units  by 
an  overhead  crane.  Dried  sludge  is  delivered  to  the 
same  feed  hoppers  by  conveyer  and  mixed  with 
the  refuse  prior  to  combustion.  Burned  out  residue 
falls  from  the  end  of  a  stoker  into  an  ash  discharg- 
er. Above  the  stoker  and  integrated  with  it  is  the 
boiler  furnace/combustion  chamber,  constructed 
of  gas-tight  waterwalls  down  to  the  stoker  surface. 
Each  combustion  unit  is  equipped  with  its  own  air 
pollution  control  system,  consisting  of  a  dry  flue 
gas  scrubber  and  a  fabric  filter  baghouse.  To  enter 
into  all  of  the  necessary  project  agreements  and  to 
undertake  the  ownership  of  the  Facility,  Ogden 
Martin  formed  a  single-purpose  subsidiary,  which 


entered  into  a  comprehensive  service  agreement 
with  the  City.  In  terms  of  privatizing  the  construc- 
tion and  operation  of  a  resource  recovery  facility, 
a  contract  sometimes  referred  to  as  a  the  full- 
service  approach,  the  obvious  advantage  is  that  it 
centers  responsibility  in  a  single  party  that  the 
community  selects  for  its  technical,  financial  and 
management  skills  and  experience.  (See  also  W90- 
11091)  (Brunone-PTT) 
W90-11143 


THERMAL  AND  PHYSICAL  PROPERTIES  OF 
CANDIDATE  BUFFER-BACKFILL  MATERI- 
ALS FOR  A  NUCLEAR  FUEL  WASTE  DISPOS- 
AL VAULT. 

Ontario  Hydro,  Toronto.  Research  Div. 

H.  S.  Radhakrishna,  H.  T.  Chan,  A.  M.  Crawford, 

and  K.  C  .  Lau. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 

26,  No.  4,  p  629-639,  November  1989.  15  fig,  5  tab, 

25  ref. 

Descriptors:  'Aggregates,  'Backfill,  'Bentonite, 
'Clays,  'Radioactive  waste  disposal,  'Under- 
ground waste  disposal,  'Waste  containment, 
Canada,  Groundwater  pollution,  Hydraulic  con- 
ductivity, Illite,  Materials  testing,  Path  of  pollut- 
ants, Physical  properties,  Shales,  Thermal  conduc- 
tivity, Thermal  properties,  Water  pollution  con- 
trol, Water  pollution  sources. 

The  Canadian  concept  of  nuclear-waste  disposal  is 
to  emplace  the  waste,  packaged  in  corrosion-resist- 
ant containers,  in  a  vault  mined  deep  into  plutonic 
rock  of  the  Canadian  Shield.  After  closure  of  the 
vault,  with  time  groundwater  can  penetrate  the 
waste,  dissolve  the  radionuclides,  and  carry  then 
towards  the  biosphere.  A  number  of  protective  (oi 
isolation)  barriers,  each  one  engineered  to  a  higt 
degree  of  integrity,  are  proposed  to  delay  anc 
minimize  the  rate  of  radionuclide  migration.  Natu 
rally-occurring  geological  materials  such  as  clay; 
and  crushed  rock  products  are  under  consideratioi 
for  use  as  buffers  which  will  serve  to  isolate  th< 
radionuclides  or  to  prolong  their  travel  time  to  th< 
biosphere.  The  candidate  buffer  materials  used  ii 
the  study  include  Black  Hills  bentonite  (Na-en 
riched),  Avonlea  bentonite  (Na-enriched),  Pembini 
bentonite  (Ca-enriched),  Sealbond  (illite-bearinj 
shale),  and  kaolin.  The  study  showed  that  a  buffe 
mix  with  equal  proportions  of  crushed  granite  an< 
sodium  bentonite  will  have  good  thermal  conduc 
tivity  and  minimal  shrinkage  and  cracking.  Tb 
swelling  properties  of  the  sodium  bentonite  alsi 
provide  low  hydraulic  conductivities  and  self  heal 
ing  characteristics  to  the  buffer  mix.  The  strengtl 
and  deformation  modulus  of  the  compacted  clay 
aggregate  buffer  are  adequate  to  support  the  cam's 
ter  in  a  confined  environment.  (Korn-PTT) 
W90-11146 


FLY  ASH  ERODIBILITY. 

Agricultural  Research  Service,  Kimberly,  ID.  So 

and  Water  Management  Research  Unit. 

G.  A.  Lehrsch,  and  D.  E.  Baker. 

Journal  of  Soil  and  Water  Conservation  JSWCA: 

Vol.  44,  No.  6,  p  624-627,  November/Decembe 

1989.  1  fig,  2  tab,  19  ref. 

Descriptors:  'Erosion  control,  'Fly  ash,  *Lan 
disposal,  'Slope  stability,  'Soil  erosion,  'Soil  sti 
bility,  Air  pollution  control,  Erodibility  facto 
Gully  erosion,  Landfills,  Vegetation  effects. 

In  the  northeastern  United  States,  fly  ash  is  n 
moved  from  stack  gases  and  commonly  trucked  t 
landfills  for  disposal.  The  cover  soil  and  especial! 
the  underlying  fly  ash  of  these  landfills  are  susce] 
tible  to  erosion  by  water.  Because  fly  ash  is  erode 
easily  by  water,  fly  ash  disposal  areas  can  I 
unstable.  On  steep  slopes,  especially  those  wil 
little  or  no  vegetative  cover,  erosion,  includui 
gullying,  can  be  extensive.  Fly  ash  erodibility  wi 
estimated  by  collecting  sediment  eroded  by  natur 
rainfall  in  the  field  from  standard  erosion  plot 
The  universal  soil  loss  equation  (USLE)  was  use 
with  direct  measurements  on-site  to  obtain  esl 
mates  of  the  erodibility  factor,  K,  for  fly  as 
These  estimates  were  then  compared  to  an  estima 
obtained  using  a  soil  erodibility  nomograph.  The 
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actors  measured  in  the  field  ranged  from  0.11  to 
1. 1 3  Mg  ha  h/ha  MJ  mm  and  averaged  0.122  Mg 
>a  h/ha  MJ  mm.  A  K  factor  of  0.122  Mg  ha  h/ha 
M  mm  was  recommended  for  erosion  control. 
Vith  this  K  factor  and  the  USLE,  the  surface 
opography  of  vegetated  fly  ash  disposal  areas  was 
lesigned  to  limit  soil  loss  to  a  tolerance  level  of  4.5 
dg/ha  y.  Using  the  design  K  factor,  erosion  from 
egetated  demonstration  plots,  73  m  long  on  a 
5%  slope,  was  controlled.  (Author's  abstract) 
V90-11155 


>ESIGN  CONSIDERATIONS  AND  METALS 
HSPOSITION  IN  fluidized-bed  inciner- 
ation OF  REFINERY  WASTES. 

;H2M  Hill,  Greenwood  Village,  CO. 
L.  G.  Corry,  and  G.  P.  Rasmussen. 
•nvironmental  Progress  ENVPDI,  Vol.  9,  No.  1, 
57-60,  February  1990.  4  fig,  4  tab,  3  ref. 

)escriptors:  *Fluidized-bed  incineration,  'Inciner- 
tion,  'Oil  refineries,  *Sludge  disposal,  *Waste  dis- 
osal,  Benzene,  Chromium,  Industrial  wastes, 
,ead,  Naphthalenes,  Nickel,  Phenols,  Toluene. 

)isposal  of  refinery  biotreatment  sludges  through 
uid  application  is  being  strictly  controlled  and,  in 
lany  cases,  eliminated  by  regulatory  constraint, 
in  alternative  to  land  application  of  sludges  is 
icineration.  Fluidized-bed  incineration  pilot  stud- 
s  conducted  on  refinery  sludges  obtained  from 
wo  different  refineries.  A  series  of  seven  test  burn 
uns  were  conducted  in  a  0.2  meter,  485  million 
Miles/hour  fluidized-bed  test  unit.  The  refinery 
ludges  used  in  this  test  program  were  obtained 
rom  two  refineries  owned  by  different  companies, 
loth  refineries  had  lagoon-type  biotreatment  sys- 
:ms.  The  lagoon  sludges  from  each  refinery  were 
omposites  blended  from  several  streams  within 
ach  refinery.  The  composite  sludges  from  both 
nations  were  similar  in  composition  and  con- 
lined  the  following  hazardous  constituents:  tolu- 
ne,  other  alky]  benzenes,  naphthalene,  other  po- 
rtiuclear  aromatics,  phenol,  lead,  chromium,  and 
ickel.  Acceptable  regulatory  destruction  and  re- 
loval  efficiency  (99.99%  by  weight)  were  ob- 
iined  at  the  comparatively  mild  temperature  of 
91  C.  Sludge  dewatering  to  40%  water  reduced 
le  incinerator  size  by  10%  and  eliminated  auxilia- 
y  fuel  requirements.  Use  of  a  waste  heat  recupera- 
>r  to  preheat  conversion  air  reduced  unit  size  by 
0%  and  auxiliary  fuel  requirements  by  80%  at 
onservative  preheat  temperatures.  Unit  metal 
missions  of  lead  and  chromium  can  meet  potential 
sgulatory  requirements.  Fluidized-bed  inciner- 
tion  is  a  proven  and  effective  means  of  treating 
:finery  wastes  to  comply  with  present  and  pro- 
osed  environmental  regulations.  (Mertz-PTT) 
V90-11214 


IOVEMENT  OF  WATER  AND  CHEMICAL 
'OLLUTANTS  FROM  WASTE  WATER  DIS- 
OSAL  SYSTEMS  THROUGH  THE  SOIL  AND 
APROLITE  OF  PIEDMONT  LANDSCAPES. 

lorth  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

oil  Science. 

l.  Amoozegar,  and  M.  T.  Hoover. 

ivailable   from   National   Technical    Information 

ervice,  Springfield,  VA  22161  as  PB90- 186776/ 

kS.   North  Carolina  Water   Resources  Research 

nstitute,   Raleigh,   Completion   Report  No.   249, 

UNC-WRRI-89-249),  November   1989.    153p,  65 

g,  27  tab,  65  ref,  append.  USGS  Contract  14-08- 

001-924;  G1035.  USGS  Project  G1035-02. 

)escriptors:  'Wastewater  disposal,  'Wastewater 
lovement,  *Soil  moisture,  *Fate  of  pollutants, 
Path  of  pollutants,  *North  Carolina,  Soil  physical 
roperties,  Septic  tank  drainage,  Saprolite,  Soil 
rofile,  Piedmont  landscape. 

n  the  past  saprolite  has  been  considered  unsuitable 
>r  use  with  on-site  wastewater  disposal  systems  in 
lorth  Carolina.  Recent  land  development  in  the 
ledmont  and  Mountain  regions  of  the  state,  how- 
ver,  has  increased  the  demand  for  installation  of 
eptic  tank  systems  in  shallow  soils  underlain  by 
Jprolite.  This  project  was  undertaken  to  study  the 
ole  of  solum/saprolite  sequences  in  movement  of 
rater  and  wastewater  constituents.  One  laboratory 
nd  two  field  studies  were  conducted  with  the 


following  objectives:  (1)  to  evaluate  movement  of 
wastewater  and  its  constituents  from  septic  tank 
drain-fields  through  soils  and  underlying  saprolite 
material;  (2)  to  evaluate  the  effect  of  landscape 
position  and  development  density  on  the  move- 
ment through  solum/saprolite  profiles.  To  achieve 
the  first  objective,  soil  water  regimes  in  and 
around  the  drainfield  areas  of  four  low  pressure 
pipe  (LPP)  septic  tank  systems  were  evaluated 
using  neutron  thermalization  and  tensiometry. 
Wastewater  distribution  over  the  drainfield  areas 
and  movement  of  wastewater  from  individual 
drainlines  were  also  evaluated.  In  a  laboratory 
experiment,  movement  of  Ca,  K,  NH4,  N03,  and 
CI  disturbed  and  undisturbed  solum  (Bt  horizon) 
and  saprolite  (C  horizon)  of  a  Cecil  soil  was  evalu- 
ated. For  the  second  objective,  soil  water  contents 
at  various  landscape  positions  in  developed  and 
undeveloped  areas  of  the  Piedmont  region  were 
evaluated  by  neutron  thermalization  technique. 
Soil  morphological  and  physical  properties  of 
solum/saprolite  sequences  at  various  landscape  po- 
sitions were  also  determined.  (USGS) 
W90- 11225 


SUPERFUND  RECORD  OF  DECISION: 
MARTIN  MARIETTA,  OR. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90- 11274 


SUPERFUND  RECORD  OF  DECISION: 
TUCSON  INTERNATIONAL  AIRPORT  AREA, 
AZ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W90- 11275 


BENEFICIAL  USES  OF  DREDGED  MATERI- 
AL. 

Proceedings  of  the  Gulf  Coast  Regional  Work- 
shop, April  26-28,  1988,  Galveston,  Texas.  Techni- 
cal Report  D-90-3,  February  1990.  293p.  Edited  by 
Robert  L.  Lazor. 

Descriptors:  'Beneficial  use,  *Berms,  "Dredging, 
'Dredging  wastes,  'Spoil  banks,  'Waste  disposal, 
Aquaculture,  Bank  stabilization,  Case  studies,  Cost 
analysis,  Environmental  effects,  Erosion  control, 
Fisheries,  Gulf  of  Mexico,  Interagency  coopera- 
tion, Marshes,  Sea  grasses,  Waterfowl,  Wildlife 
habitats. 

The  Gulf  Coast  Regional  Workshop  on  the  Benefi- 
cial Uses  of  Dredged  Material  was  held  in  Galves- 
ton, Texas,  on  26-28  April  1988  to  focus  attention 
on  the  wide  range  of  beneficial  uses  of  dredged 
material  along  the  Gulf  Coast.  Special  emphasis 
was  placed  on  agency  viewpoints,  beach  nourish- 
ment, land  stabilization,  habitat  development  case 
studies,  and  innovative  uses  and  concepts.  In- 
creased cooperation  among  the  diverse  number  of 
Federal,  State,  local,  university,  and  private  inter- 
ests involved  with  dredged  material  management 
was  a  high-priority  goal.  Conclusion  and  observa- 
tions of  the  workshop  focused  on  the  following: 
the  need  for  communication  and  cooperation 
among  all  those  involved  in  public  interest  deter- 
minations concerning  dredged  material  placement; 
the  wide  variety  of  beneficial  uses  of  dredged 
material  available  for  consideration;  and  the  rapid- 
ly developing  technical  status  of  beach  nourish- 
ment, land  stabilization,  habitat  development,  and 
innovative  concepts.  Renewed  efforts  should  be 
undertaken  to  identify  feasible,  cost-effective,  and 
environmentally  sound  beneficial  use  options  in 
cooperation  with  all  interests  involved.  (See  W90- 
11317  thru  W90-11331)  (Geiger-PTT) 
W90-11316 


OVERVIEW     OF     BENEFICIAL     USES     OF 
BERMS. 

Coastal  Engineering  Research  Center,  Vicksburg, 
MS. 

T.  W.  Richardson. 

IN:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
ings of  the  Gulf  Coast  Regional  Workshop,  April 


26-28,  1988,  Galveston,  Texas.  Technical  Report 
D-90-3,  February  1990.  p  88-92.  1  tab. 

Descriptors:  'Beneficial  use,  'Berms,  'Dredging, 
•Spoil  banks,  'Waste  disposal,  Coastal  waters, 
Coastal  zone  management,  Environmental  effects, 
Monitoring,  Shore  protection. 

An  underwater  berm  is  a  mound  of  dredged  mate- 
rial deposited  on  the  ocean  bottom  to  a  specified 
height,  length,  and  orientation,  with  length  parallel 
to  shore  much  greater  than  width  perpendicular  to 
shore.  A  feeder  berm  is  constructed  of  good  qual- 
ity sand  placed  in  relatively  shallow  water,  with 
the  intent  that  the  material  will  move  out  of  the 
berm  area  and  become  part  of  the  nearshore  sand 
system.  A  stable  berm  is  generally  placed  in  deeper 
water,  a  wider  variety  of  material  can  be  used  in 
constructing  it,  and  the  berm  itself  is  intended  to  be 
a  relatively  permanent  feature.  The  feeder  berm 
can  become  a  sand  source  for  nearby  coastlines 
and,  if  located  relatively  close  to  the  navigation 
channel  from  which  the  sand  was  dredged,  can  be 
a  means  of  reducing  overall  costs  by  shortening 
haul  distances.  Pilot  studies  on  berms  showed  that 
they  could  create  a  permanent  structure  on  the 
ocean  floor  with  minor  adjustments  to  their  upper 
layers  during  severe  storms.  Monitoring  of  berms 
through  the  National  Demonstration  program  in- 
clude Fathometer  and  side-scan  surveys,  periodic 
sampling  of  the  berm  material  and  surrounding 
areas,  measurements  of  the  wave  climate,  and 
tracking  overall  current  patterns  in  the  berm  using 
seabed  drifters.  The  Corps  of  Engineers  has  includ- 
ed a  number  of  berm-related  studies  in  its  new 
Dredging  Research  Program.  This  6-yr  program 
aims  to  lower  the  cost  of  Corps  dredging  in  ways 
consistent  with  performance  and  environmental  re- 
sponsibility. (See  also  W90-11316)  (Geiger-PTT) 
W90-11317 


ENVIRONMENTAL  CONSIDERATIONS  IN 
USING  BEACH  NOURISHMENT  FOR 
DREDGED  MATERIAL  PLACEMENT. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  6G. 
W90- 11320 


ENVIRONMENTAL  ASSESSMENT  OF 

DREDGED  MATERIAL  DISPOSAL  ON  GRAZ- 
ING LANDS  AT  EAST  MATAGORDA  BAY, 
TEXAS. 

Texas  A  and  M  Univ.  at  Galveston. 

For   primary   bibliographic   entry   see   Field   6G. 

W90- 11321 


USE  OF  DREDGED  MATERIAL  ISLANDS  BY 
COLONIAL  NESTING  WATERBIRDS  IN  THE 
NORTHERN  GULF  COAST. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  6G 
W90- 11322 


BENEFICIAL  USES  OF  DREDGED  MATERIAL 
WITHIN  THE  NEW  ORLEANS  DISTRICT. 

Army  Engineer  District,  New  Orleans,  LA. 
S.  Hawes. 

IN:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
ings of  the  Gulf  Coast  Regional  Workshop,  April 
26-28,  1988,  Galveston,  Texas.  Technical  Report 
D-90-3,  February  1990.  p  174-183.  5  fig,  1  tab,  9 
ref. 

Descriptors:  'Bank  stabilization,  'Beneficial  use, 
'Dredging,  'Louisiana,  'Marshes,  'Spoil  banks, 
'Waste  disposal,  Ecological  effects,  Economic  as- 
pects, Environmental  effects,  Gulf  of  Mexico, 
Water  quality. 

The  New  Orleans  District  removes  approximately 
30-MCY  of  material  each  year  in  its  maintenance 
dredging  program.  Some  of  this  material  was 
placed  on  a  levee  along  the  Lacassine  National 
Wildlife  Refuge.  Dredged  material  was  used  along 
the  Barataria  Bay  Waterway  for  bank  restoration. 
Dredged  material  can  be  used  for  marsh  nourish- 
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ment  if  the  pipeline  is  moved  often  and  the  layer  of 
material  deposited  is  thin  to  allow  growth  of  marsh 
plants.  Dredged  material  was  used  to  create  bird 
nesting  islands  at  Baptiste  Colette  Bayou  and  Mud 
Lake  and  for  marsh  creation.  To  assess  where 
shallow  open  water  should  be  replaced  by  marsh 
the  value  of  the  marsh  must  be  weighed  against  the 
value  of  the  shallow  bays.  Marshes  are  more  valua- 
ble as  a  nursery  area  because  they  provide  plants 
and  habitat  where  juveniles  can  escape  predators. 
Decaying  marsh  vegetation  forms  detritus  that  is 
valuable  in  the  food  web.  A  large  fish  and  shellfish 
industry  is  based  on  marine  animals  that  depend  on 
the  marsh  for  part  of  their  life  cycle.  Waterfowl 
hunting  in  the  flyway  is  valued  at  $58  million/yr. 
When  new  marsh  is  created,  recolonization  is  gen- 
erally underway  in  6  months.  Turbidity  adjacent  to 
the  newly  created  marsh  is  high  during  and  imme- 
diately after  dredging.  Primary  productivity  is 
temporarily  reduced,  and  less  photosynthesis 
occurs  in  the  phytoplankton.  If  sediments  are 
placed  within  the  intertidal  zone,  the  pollutants  in 
them  would  remain  in  a  reduced  environment  and 
would  be  rapidly  diluted  by  river  and  marsh 
waters.  Contaminants  in  the  dredged  sediment 
should  not  have  any  short-term,  acute  toxic  effects 
on  the  aquatic  ecosystem.  Concentrations  of  con- 
taminants in  organisms  in  disposal  site  sediments 
were  generally  not  significantly  different  from  con- 
centrations in  fauna  living  in  reference  site  sedi- 
ment. Older  marsh  had  more  organic  material  and 
significantly  fewer  bioavailable  nutrients  in  the 
sediments  and  interstitial  water  compared  to  newly 
created  marsh.  Vegetative  biomass  was  greater  in 
the  newer  marsh.  Marsh  is  ideally  created  in  nearly 
totally  enclosed  ponds  1  to  3  ft  deep.  More  marsh 
could  be  created  if  the  pipe  is  moved  more  often  or 
if  booster  pumps  are  used,  but  these  procedures  are 
costly.  Several  hundred  acres  of  marsh  will  be 
created  along  the  Barataria  Bay  Waterway  and  the 
Houma  Navigation  Canal.  Sometimes  the  dredged 
material  becomes  higher  than  specified  and  scrub 
shrub  is  created  instead  of  marsh.  If  the  pipe  is 
misplaced,  existing  marsh  is  covered.  (See  also 
W90- 11316)  (Geiger-PTT) 
W90-11323 


USING  NEW  WORK  AND  MAINTENANCE 
MATERIAL  FOR  MARSH  CREATION  IN  THE 
GALVESTON  DISTRICT. 

Army  Engineer  District,  Galveston,  TX. 
T.  H.  Rennie. 

IN:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
ings of  the  Gulf  Coast  Regional  Workshop,  April 
26-28,  1988,  Galveston,  Texas.  Technical  Report 
D-90-3,  February  1990.  p  184-187. 

Descriptors:  *Beneficial  use,  *Dredging,  'Galves- 
ton Bay,  'Marsh  management,  'Marshes,  'Reha- 
bilitation, 'Spartina,  'Spoil  banks,  'Wetlands, 
Channel  stabilization,  Flood  control,  Gulf  of 
Mexico,  Intertidal  zone,  Marsh  plants,  Wildlife 
habitats. 

Galveston  District  is  making  beneficial  use  of  both 
new  work  and  maintenance  material  for  marsh 
development  and  restoration.  A  sandbag  break- 
water was  constructed  along  Bolivar  Peninsula 
from  dredged  maintenance  material.  The  area  was 
sprigged  with  Spartina  grasses  and  as  of  1986, 
shows  40-70%  cover.  A  7-acre  intertidal  Spartina 
marsh  was  created  on  Pelican  Island  Spit  Disposal 
Area  number  45.  Two  disposal  areas  currently 
receiving  new  work  material  from  channel  en- 
largement will  be  managed  during  nondredging 
periods  to  promote  growth  of  vegetation  desirable 
for  waterfowl.  Material  dredged  as  a  result  of  the 
enlarging  of  the  Texas  City  Channel  will  be  used 
to  create  a  600-acre  wetland  area  and  a  90-acre 
recreational  complex  north  of  the  Texas  City  Dike. 
In  1979,  a  3-acre  prototype  marsh  was  created  on 
the  north  side  of  the  Texas  City  Dike  with  new 
work  and  maintenance  material  from  the  Texas 
City  Channel.  The  Galveston  District  Engineering 
Division  has  planned  to  create  two  marsh  sites 
from  new  work  material  as  part  of  mitigation  for 
construction  impacts  associated  with  the  Clear 
Creek  Flood  Control  Project.  One  site  will  be 
created  in  association  with  channel  enlargement 
construction  for  the  lower  reach  of  the  project. 
The  other  marsh  site  will  be  created  in  Seabrook 
South  as  part  of  construction  of  a  second  outlet 


channel  and  gated  structure  into  Galveston  Bay. 
The  Galveston  District  is  considering  using  new 
work  material  from  lower  reach  construction  to 
restore  marsh  in  Clear  Lake  that  was  lost  to  subsid- 
ence. (See  also  W90-11316)  (Geiger-PTT) 
W90- 11324 


OVERVIEW  OF  DREDGE  MATERIAL  MAN- 
AGEMENT IN  THE  VICKSBURG  DISTRICT. 

Army  Engineer  District,  Vicksburg,  MS. 
H.  Lee,  and  E.  G.  McGregor. 
IN:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
ings of  the  Gulf  Coast  Regional  Workshop,  April 
26-28,  1988,  Galveston,  Texas.  Technical  Report 
D-90-3,  February  1990.  188-193. 

Descriptors;  'Beneficial  use,  'Dredging,  'Erosion 
control,  'Louisiana,  'Rehabilitation,  'Spoil  banks, 
Bank  stabilization,  Case  studies,  Channel  improve- 
ment, Ecological  effects,  Environmental  effects, 
Mississippi  River,  Ouachita  River,  Pearl  River, 
Revegetation,  Tensas  River,  Wildlife  habitats. 

The  Vicksburg  District  either  moves  or  regulates 
the  movement  of  20  to  30  million  cu  yd  of  dredged 
material  on  an  average  annual  basis.  As  part  of  the 
Tensas-Cocodrie  Pumping  Plant  Project  in  Con- 
cordia Parish,  Louisiana,  channel  enlargement  was 
required  in  Wild  Cow  Bayou.  The  District  began 
to  shape  the  dredged  material  into  a  discontinuous 
embankment  with  gaps  every  500  ft  and  at  all 
natural  drains.  The  landowner  was  allowed  to  re- 
claim use  of  the  land  once  the  channel  enlargement 
was  completed.  The  plan  also  included  reforesta- 
tion of  the  riverside  slope  and  batture  area,  but  this 
proved  too  costly.  The  Tensas  River  Project  estab- 
lished or  preserved  vegetated  buffer  strips  along 
the  river  using  dredged  material  from  channel  en- 
largement. Revegetation  along  the  embankment 
will  prevent  erosion  and  reduce  turbidity.  During 
the  excavation  of  the  Phillip  Bayou  Cutoff  on  the 
red  River  Waterway,  the  City  of  Alexandria  pro- 
vided lands  and  containment  facilities  to  utilize  a 
major  portion  of  the  excavated  material  for  the 
development  of  port  facilities  of  the  City.  At  Lake 
Providence,  Louisiana,  an  existing  harbor  facility 
has  been  expanded,  and  additional  expansions  are 
proposed,  utilizing  material  from  maintenance 
dredging  at  the  entrance  to  the  harbor.  Dredged 
materials  disposed  of  along  the  banks  of  the  Oua- 
chita River  in  Louisiana  have  created  recreational 
areas,  and  along  the  lower  Pearl  River,  wildlife 
habitat.  Along  the  Mississippi  River,  vast  bars  cre- 
ated by  contraction  works  have  provided  nesting 
habitat  for  endangered  terns.  (See  also  W90-11316) 
(Geiger-PTT) 
W90- 11325 


DREDGED  MATERIAL  DISPOSAL:  WHAT  IS 
IN  THE  FUTURE. 

G.  J.  McLindon. 

IN:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
ings of  the  Gulf  Coast  Regional  Workshop,  April 
26-28,  1988,  Galveston,  Texas.  Technical  Report 
D-90-3,  February  1990.  p  207-229.  9  ref. 

Descriptors:  'Beneficial  use,  'Dredging,  'Environ- 
mental effects,  'Future  planning,  'Spoil  banks, 
'Spoil  disposal,  'Waste  disposal,  Ecological  ef- 
fects, Interagency  cooperation,  Marshes,  Public 
policy,  Soil  conservation,  Water  quality,  Wetlands, 
Wildlife  habitats. 

Disposing  of  dredged  material  introduces  a  unique 
set  of  environmental  and  economic  problems. 
Much  of  the  early  development  and  filling  process 
occurred  in  ignorance  of  the  ecological  and  hydro- 
logical  systems  impacted.  With  the  advent  of  the 
Clean  Water  Act  of  1966  and  other  environmental 
studies  on  wetland  habitat,  steps  were  taken  to 
reduce  the  impact  of  using  dredged  materials  for 
beneficial  uses.  The  Intergovernmental  Coopera- 
tion Act  of  1968  required  that  the  Federal  Execu- 
tive establish  its  planning  and  development  pro- 
grams with  balanced  consideration  of  all  public 
interests.  The  National  Environmental  Policy  Act 
called  for  maintaining  conditions  under  which  man 
and  nature  could  exist  in  productive  harmony  and 
fulfill  the  social,  economic,  and  other  requirements 
of  present  and  future  generations  of  Americans.  To 
implement    the    new    construction-environmental 


ethic,  the  US  Army  Corps  of  Engineers  has  devel 
oped  a  multidisciplinary  staff  of  professionals  t 
address  the  engineering,  economic,  social,  enviroi 
mental,  and  aesthetic  issues  of  every  project.  T 
reduce  the  amount  of  dredging  needed  in  channel: 
soil  conservation  methods  such  as  bank  stabilizi 
tion  and  revegetation  programs  should  be  of  pr 
mary  concern.  Soil  conservation  methods  shoul 
be  practiced  in  urban  and  industrial  areas  as  well  s 
at  agricultural  sites.  Ships  should  be  designed  wit 
shallow  drafts  to  reduce  the  need  for  continui 
channel  dredging.  Changes  in  loading  facilities  an 
warehousing  are  needed  to  update  ports  to  lowe 
dredging  requirements.  More  research  is  needed  o 
the  effects  of  oil  development  in  wetlands  and  o 
creating  a  national  program  for  the  reduction  < 
dredging,  beneficial  use  of  dredged  materials,  an 
reduction  of  environmental  impact  of  dredgini 
(See  also  W90-11316)  (Geiger-PTT) 
W90-11326 


DEVELOPMENT  AND  OPERATIONS  OF  TH 
CONTAINMENT  AREA  AQUACULTURE  PR( 
GRAM  (CAAP)  DEMONSTRATION  SHRIM 
FARM. 

Army  Engineer  Waterways  Experiment  Statioi 

Vicksburg,  MS. 

R.  Colemen,  J.  Homziak,  and  D.  Dugger. 

IN:  Beneficial  Uses  of  Dredged  Material.  Proceei 

ings  of  the  Gulf  Coast  Regional  Workshop,  Api 

26-28,  1988,  Galveston,  Texas.  Technical  Repo 

D-90-3,  February  1990.  p  230-246.  9  fig,  1  tab, 

ref. 

Descriptors:  'Aquaculture,  'Beneficial  us 
'Dredging,  'Shrimp,  'Spoil  banks,  'Spoil  disposi 
•Waste  disposal,  Fisheries. 

Use  of  dredged  material  containment  are 
(DMCA)  for  aquaculture  has  many  benefits.  Cos 
associated  with  land  acquisition,  levee  and  wat 
control  structure  construction  could  be  fully 
partially  subsidized  by  the  government.  Permi 
should  be  easier  to  obtain,  and  landowners  wou 
benefit  by  greater  revenues  from  their  propert 
The  Corps  of  Engineers  is  operating  a  containme 
area  aquaculture  program  (CAAP)  near  Brown 
ville,  Texas  at  two  DMCA  of  approximately  8 
acres  each.  Two  crops  of  the  white  shrimp 
vannamei  are  produced  each  year.  To  overcon 
intolerance  of  high  salinities,  a  5:1  mixture  of 
vannamei  and  P.  stylirostris,  a  species  tolerant 
higher  salinities,  will  be  stocked.  Two  semi-inte 
sive  crops,  an  extensive  crop  and  a  winter  co 
water  tolerant  shrimp  crop  were  planned  for  19S 
The  successful  demonstration  of  an  extensive 
managed  shrimp  crop  may  allow  for  greater  ps 
ticipation  by  small  investors/landowners  in  t! 
CAAP  program.  (See  also  W90-11316)  (Geig« 
PTT) 
W90- 11327 


THIN-LAYER  PLACEMENT  OF  DREDGI 
MATERIAL:  A  METHOD  FOR  REDUCED  El 
VIRONMENTAL  IMPACT. 

Army  Engineer  District,  Mobile,  AL. 

For  primary  bibliographic  entry   see   Field   5i 

W90-11328 


DREDGING  RESEARCH  PROGRAM. 

Army  Engineer  Waterways  Experiment  Static 
Vicksburg,  MS. 

For  primary  bibliographic  entry   see   Field  6 
W90- 11329 


GEOCHEMICAL  AND  ISOTOPIC  CHARA 
TERIZATION  OF  FLOW  IN  FRACTURI 
PLUTONIC  ROCKS:  EXAMPLES  FROM  IT 
CANADIAN  SHIELD. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manil 
ba).  Whiteshell  Nuclear  Research  Establishme: 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 11364 


DETAILED  HYDRAULIC  CHARACTERIZ 
TION  OF  A  FRACTURE  ZONE  IN  THE  BRA 
DAN  AREA,  FINNSJON,  SWEDEN. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Ultimate  Disposal  Of  Wastes — Group  5E 


Sveriges  Geologiska  Undersoekning,  Uppsala. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-11365 


HYDROGEOLOGICAL  CHARACTERISTICS 
OF  MAJOR  FRACTURE  ZONES  IN  A  GRAN- 
ITE BATHOLITH  OF  THE  CANADIAN 
SHIELD. 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whiteshell  Nuclear  Research  Establishment. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 11367 


PRESSURE  EFFECT  OF  TRANSMISSIVE 
FAULTS  AND  FRACTURES  IN  THE  VICINITY 
OF  INJECTION  WELLS. 

Missouri  Univ.-Rolla.  School  of  Mines  and  Metal- 
lurgy. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11376 


LANDFILL  LINER  QUALITY. 

GSI  Environmental,  Huntington  Beach,  CA. 
M.  Monteleone. 

Civil  Engineering  (ASCE)  CEWRA9,  Vol.  60, 
No.  7,  p  47-49,  July  1990.  1  fig. 

Descriptors:  'Construction  methods,  'Landfills, 
'Liners,  Clays,  Geomembranes,  Geotextiles,  Me- 
chanical properties,  New  Jersey,  Physical  proper- 
ties, Polyethylene,  Quality  control,  Wind. 

Well-executed  construction  quality  assurance 
(CQA)  is  essential  to  preventing  later  problems 
with  landfill  liners.  A  CQA  was  developed  for 
installing  a  geosynthetic  liner  in  flat  terrain  in  New 
Jersey.  The  facility  was  designed  to  accept 
wastewater  treatment  sludge  and  most  of  the  waste 
would  be  above  ground  level  when  placed.  A 
double  geocomposite  liner  was  employed.  High- 
density  polyethylene  was  combined  with  two  com- 
pacted clay  layers  (maximum  clay  permeability 
0.0000001  cm/s).  The  CQA  for  the  geomembrane, 
which  consisted  of  a  geonet  and  a  geotextile,  had 
the  following  elements:  (1)  inspection  of  geosynth- 
etics  upon  delivery  for  any  damage  or  material 
substitution,  (2)  testing  of  geosynthetics  for  com- 
pliance with  minimum  physical  and  mechanical 
properties  prior  to  installation;  (3)  observation  of 
installation  of  the  materials;  and  (4)  protection  of 
all  installed  geosynthetics  during  subsequent  earth- 
work installations.  The  CQA  program  uncovered  a 
number  of  problems  that  had  to  be  solved  as  instal- 
lation proceeded.  An  unanticipated  problem  was 
high  winds,  which  damaged  even  secured  150x32 
ft  geomembrane  panels.  (Rochester-PTT) 
W90- 11453 


ORGANIC  AMENDMENT  EFFECTS  ON  PHYS- 
ICAL AND  CHEMICAL  PROPERTIES  OF  A 
SANDY  SOIL. 

Agricultural    Research    Service,    Beltsville,    MD. 

Soil-Microbial  System  Lab. 

C.  F.  Tester. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  54,  No.  3,  p  827-831,  May/June  1990.  5  fig,  4 

tab,  30  ref. 

Descriptors:  'Agricultural  chemicals,  'Fertiliza- 
tion, 'Sludge  utilization,  'Waste  disposal,  Com- 
post, Decomposing  organic  matter,  Hydrogen  ion 
concentration,  Loam,  Manure,  Nitrogen,  Organic 
carbon,  Phosphorous,  Sand,  Sludge  disposal,  Soil 
organic  matter,  Soil  properties,  Soil  strength,  Soil 
types,  Soil  water. 

Effects  of  repeated  applications  of  sewage-sludge 
compost  on  soil  properties  have  not  been  suffi- 
ciently evaluated  with  field  trials.  Field  studies 
were  established  on  an  Evesboro  loamy  sand  soil 
(mesic,  coated  Typic  Quartzipsamment,  97%  sand) 
to  compare  the  effects  of  sewage-sludge  compost, 
beef  manure,  and  fertilizer  amendments  on  soil 
properties.  The  study  site  had  been  fallow  for  26  yr 
and  should  have  provided  a  positive  response  to 
the  added  organic  matter.  Compost  application 
rates  were  based  on  the  assumption  that  material 
would  be  applied  either  only  once  or  annually. 
Application  rates  ranged  from  those  that  were  too 


low  to  supply  the  total  N  requirement  of  a  crop 
(e.g.,  33  Mg/ha)  to  excessively  high  rates  that 
would  produce  maximum  soil  benefits  from  the 
added  organic  matter  (e.g.,  268  Mg/ha).  Soil  prop- 
erties such  as  strength  (penetrometer  resistance), 
bulk  density,  water  retention,  pH,  surface  area, 
total  N  and  P  contents,  and  organic  matter  were 
evaluated  for  5  yr.  Addition  of  sewage-sludge 
compost  significantly  reduced  penetration  resist- 
ance when  compared  with  the  control  and  fertiliz- 
er-amended soils.  Compost  significantly  reduced 
bulk  density,  increased  soil  water  content,  and 
modified  pH  to  greater  depths.  Specific  surface 
area  of  the  soils  increased  linearly  with  the  addi- 
tion of  compost  and  C  levels  indicated  that  24  and 
37%  of  the  annually  added  organic  matter  decom- 
posed during  the  1st  yr  from  the  sewage-sludge 
compost  and  beef  manure,  respectively.  (Author's 
abstract) 
W90-11568 


CARBON,  NITROGEN  AND  PHOSPHOROUS 
CONCENTRATIONS  IN  AGGREGATES  OF 
ORGANIC  WASTE-AMENDED  SOILS. 

Nigeria  Univ.,  Nsukka.  Dept.  of  Soil  Science. 
J.  S.  C.  Mbagwu,  and  A.  Piccolo. 
Biological  Wastes  BIWAED,  Vol.  31,  No.  2,  p  97- 
111,  1990.  10  tab,  28  ref. 

Descriptors:  'Land  disposal,  'Nutrient  concentra- 
tions, 'Organic  wastes,  'Soil  amendments,  'Waste 
disposal,  Aggregates,  Carbon,  Erosion,  Italy,  Ni- 
trogen, Phosphorus. 

The  specific  location  of  organic  matter  in  the  soil 
influences  the  decomposition  and  turnover  of  the 
organic  matter.  Different  aggregate  fractions  are 
selectively  removed  during  erosion.  Characteriza- 
tion of  these  aggregates  is  needed  to  understand 
nutrient  dynamics  during  fertility  erosion.  This 
study  evaluated  the  long-term  effects  of  organic 
wastes  on  dry  aggregate  size  distribution  and  on 
the  C,  N  and  available-P  concentrations  of  agricul- 
tural soils  in  North-Central  Italy.  Topsoils  which 
had  been  amended  for  several  years  with  either  pig 
slurry  (PS),  cattle  slurry  (CS)  or  sewage  sludge 
(SS)  were  separated  into  four  macro-aggregate  and 
three  micro-aggregate  classes  by  dry  sieving.  Irre- 
spective of  treatment,  macro-aggregates  constitut- 
ed >  70%  of  the  total  aggregate  fractions.  Average 
increases  of  17,  13  and  67%  (organic  C),  18,  13  and 
57%  (total  N)  and  430,  372  and  642%  (available-P) 
were  obtained  from  additions  of  PS,  CS  and  SS, 
respectively.  Increases  were  found  in  all  aggregate 
fractions  following  waste  application.  There  was  a 
close  positive  correlation  between  the  concentra- 
tions of  C,  N  and  to  a  lesser  extent  P,  in  the 
aggregates  and  their  silt-plus-clay  contents.  These 
elements  were  preferentially  concentrated  in  the 
macro-aggregates.  Only  slight  differences  in  the 
C/N  ratios  of  the  aggregates  were  observed,  but 
their  C/P  and  N/P  ratios  decreased  significantly 
following  waste  application.  (Author's  abstract) 
W90- 11589 


VERMIAL  AND  MICROBIAL  MANAGEMENT 
OF  BIOLOGICAL  SLUDGES  UNDER  DYNAM- 
IC CONDITIONS  OF  TEMPERATURE  AND 
SEASONAL  CHANGES. 

Indiana  State  Univ.,  Terre  Haute.  Dept.  of  Health. 
M.  S.  Bisesi. 

Biological  Wastes  BIWAED,  Vol.  32,  No.  2,  p  99- 
109,  1990.  3  fig,  1  tab,  26  ref. 

Descriptors:  'Land  disposal,  'Microbial  degrada- 
tion, 'Oligochaetes,  'Sludge  disposal,  'Waste  man- 
agement, Biodegradation,  Seasonal  variation, 
Sludge,  Sludge  stabilization,  Temperature  effects, 
Vermial  biotechnologyn. 

The  application  of  earthworm  (vermial)  biotech- 
nology, in  conjunction  with  indigenous  microbial 
activity,  has  been  suggested  as  a  potentially  effi- 
cient method  for  managing  biological  sludges  and 
other  labile  organic  matter  on  land.  Studies  were 
conducted  to  determine  the  effect  of  variable  tem- 
peratures and  seasonal  changes  on  vermial  and 
microbial  activities.  The  results  suggested  that  ver- 
mial activity  and  growth  are  accelerated  under 
dynamic  conditions  of  recurrently  fluctuated  tem- 
peratures. Vermial  and  microbial  stabilization  of 


biological  sludges  on  soil  persisted  under  ambient 
conditions  of  temperature  and  seasonal  changes. 
The  rate  of  stabilization  and  turnover  of  biological 
sludges  was  accelerated  when  vermial  and  micro- 
bial activities  were  combined.  (Author's  abstract) 
W90-11595 


THEORETICAL  DISTRIBUTION  OF  SILICATE 
IN  AN  URBAN  SEWAGE  OUTFALL,  CORRE- 
LATION WITH  EXPERIMENTAL  DATA. 

Universidad  Politecnica  de  Canarias,  Las  Palmas 
de  Gran  Canaria  (Spain).  Dept.  of  Chemistry. 
J.  Perez  Pena,  J.  J.  Hernandez  Brito,  M.  Gonzalez 
Davila,  and  M.  D.  Gelado  Caballero. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  37,  No.  1,  p  63-73,  1990. 
8  fig,  18  ref. 

Descriptors:  'Coastal  waters,  'Data  interpretation, 
'Estuaries,  'Path  of  pollutants,  'Silicates, 
'Wastewater  disposal,  'Wastewater  outfall, 
Canary  Islands,  Chemical  analysis,  Correlation 
analysis,  Mixing,  Salinity,  Theoretical  analysis, 
Transport. 

An  area  located  in  the  city  of  Las  Palmas  de  Gran 
Canaria  (Canary  Islands),  the  distribution  of  mo- 
lybdate  reactive  silicates  was  studied  in  a  mixing 
zone  with  a  flow  of  70  L/second.  The  relationship 
between  silicate  and  salinity  in  the  mixing  zone 
shows  an  almost  ideal  mixing  behavior  on  the 
temporal  scale  (a  few  hours)  of  the  dispersion  area 
sampled.  Profiles  along  the  depth  showed  that  the 
greatest  amount  of  molybdate-reactive  silicate  is 
transported  in  surface  waters,  and  therefore  a  two- 
layer  model  was  chosen  to  describe  this  dispersion. 
The  integrated  and  average  depth  isoconcentration 
lines  throughout  the  dispersion  layer  were  deter- 
mined under  different  oceanographic  and  meteoro- 
logical conditions.  A  numerical  transport  model 
based  on  the  advection-diffusion  process  was  ap- 
plied in  order  to  explain  and  predict  experimental 
distributions.  Wind,  boundary  conditions  and  out- 
fall parameters  were  used  as  principal  variables, 
providing  the  isoconcentration  lines  for  an  average 
integrated  distribution  in  the  dispersion  layer. 
Agreement  between  theoretical  and  experimental 
results  was  better  than  75%  for  the  far  field  and 
better  than  50%  for  the  near  field.  Given  these 
conditions,  a  conservative  behavior  of  the  silicate 
can  explain  experimental  distributions  in  the 
mixing  zone  of  an  urban  sewage  outfall  within  a 
reasonable  margin  of  error.  Behavior  can  be  ex- 
plained principally  by  taking  into  consideration  the 
transport  processes  controlled  by  diffusion  and  ad- 
vection.  (Vernooy-PTT) 
W90-11613 


PERSISTENCE    OF    METAL    RESIDUES    IN 

SEWAGE   SLUDGE   TREATED   SOILS   OVER 

SEVENTEEN  YEARS. 

Macaulay    Land    Use    Research    Inst.,    Aberdeen 

(Scotland). 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 11623 


ONE-DIMENSIONAL  SOLUTE  TRANSPORT 
IN  POROUS  MEDIA  WITH  PARTIAL  WELL- 
TO-WELL  RECIRCULATION:  APPLICATION 
TO  FIELD  EXPERIMENTS. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11647 


THERMOHYDROLOGIC  CONDITIONS  NEAR 
HIGH-LEVEL  NUCLEAR  WASTES  EM- 
PLACED  IN  PARTIALLY  SATURATED  FRAC- 
TURED TUFF:  I.  SIMULATION  STUDIES 
WITH  EXPLICIT  CONSIDERATION  OF  FRAC- 
TURE EFFECTS. 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

K.  Pruess,  J.  S.  Y.  Wang,  and  Y.  W.  Tsang. 
Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  6,  p  1235-1248,  June  1990.  17  fig,  3  tab,  61  ref. 
Contract  DE-AC03-76SF0O098. 
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Descriptors:  'Geologic  fractures,  'Model  studies, 
•Radioactive  waste  disposal,  'Water  pollution 
sources,  Capillarity,  Thermal  properties,  Tuff, 
Waste  disposal,  Yucca  Mountain. 

Modeling  studies  were  performed  on  the  simulta- 
neous transport  of  heat,  liquid  water,  vapor  and  air 
in  partially  saturated,  fractured  porous  rock.  For- 
mation parameters  were  chosen  as  representative 
of  the  potential  nuclear  waste  repository  site  in  the 
Topopah  Spring  unit  of  the  Yucca  Mountain  tuffs. 
The  presence  of  fractures  makes  the  transport 
problem  very  complex,  both  in  terms  of  flow  ge- 
ometry and  physics.  The  numerical  simulator  used 
for  flow  calculations  accounted  for  most  of  the 
physical  effects  believed  to  be  important  in  multi- 
phase fluid  and  heat  flow.  It  provided  for  handling 
the  extreme  nonlinearities  that  arise  in  phase  transi- 
tions, component  disappearances  and  capillary  dis- 
continuities at  fracture  faces.  A  region  around  an 
infinite  linear  string  of  nuclear  waste  canisters  was 
modelled,  accounting  for  both  the  discreet  frac- 
tures and  the  porous  matrix.  Thermohydrologic 
conditions  in  the  vicinity  of  the  waste  packages 
were  found  to  depend  strongly  on  relative  perme- 
ability and  capillary  pressure  characteristics  of  the 
fractures,  which  are  unknown.  If  liquid  held  on  the 
rough  walls  of  drained  fractures  was  assumed  to  be 
mobile,  strong  heat  pipe  effects  were  predicted. 
Under  these  conditions,  the  host  rock  will  remain 
in  two-phase  conditions  up  to  the  emplacement 
hole,  and  formation  temperatures  will  peak  near 
100  deg.  If  it  was  assumed  that  liquid  cannot  move 
along  drained  fractures,  the  region  surrounding  the 
waste  packages  was  predicted  to  dry  up,  and  for- 
mation temperatures  would  rise  beyond  200  C.  A 
substantial  fraction  of  waste  heat  could  be  re- 
moved if  emplacement  holes  were  left  open  and 
ventilated,  as  opposed  to  backfilled  and  sealed. 
Additional  controlled  laboratory  and  field  experi- 
ments are  needed  for  a  quantitative  evaluation. 
(See  also  W90-1 1652)  (Author's  abstract) 
W90- 11651 


THERMOHYDROLOGIC  CONDITIONS  NEAR 
HIGH-LEVEL  NUCLEAR  WASTES  EM- 
PLACED  IN  PARTIALLY  SATURATED  FRAC- 
TURED TUFF:  II.  EFFECTIVE  CONTINUUM 
APPROXIMATION. 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

K.  Pruess,  J.  S.  Y.  Wang,  and  Y.  W.  Tsang. 
Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  6,  p  1249-1261,  June  1990.  16  fig,  2  tab,  22  ref. 
Contract  DE-AC03-76SF00098. 

Descriptors:  'Geologic  fractures,  'Model  studies, 
'Radioactive  waste  disposal,  'Water  pollution 
sources,  Capillarity,  Continuum  approximation, 
Permeability,  Porous  media,  Thermal  properties. 

An  effective  continuum  approximation  for  model- 
ing of  fluid  and  heat  flow  in  fractured  porous 
media  was  developed.  The  approximation  was 
based  on  the  thermohydrologic  behavior  observed 
in  detailed  simulations  with  explicit  consideration 
of  fracture  effects.  The  crucial  concept  in  develop- 
ment of  an  effective  continuum  approximation  was 
the  notion  of  thermodynamic  equilibrium  between 
rock  matrix  and  fractures.  Where  applicable,  it 
provided  a  substantial  simplification  of  the  descrip- 
tion of  fluid  and  heat  flow  in  fractured  porous 
media.  Formulas  were  derived  for  effective  contin- 
uum characteristic  curves  (relative  permeabilities 
and  capillary  pressures)  in  terms  of  the  properties 
of  fracture  and  matrix  continua,  respectively.  Nu- 
merical simulations  demonstrated  that,  under  fa- 
vorable conditions,  the  effective  continuum  ap- 
proximation closely  matched  predictions  obtained 
from  an  explicit  modeling  of  fracture  effects.  It 
was  also  demonstrated  that  the  approximation 
breaks  down  under  unfavorable  conditions  (very 
tight  rock  matrix).  A  simple  criterion  for  the  appli- 
cability of  an  effective  continuum  approximation 
was  derived  from  consideration  of  diffusive  proc- 
esses. A  quantitative  evaluation  showed  the  crite- 
rion to  be  consistent  with  the  results  of  numerical 
simulations.  (See  also  W90-11651)  (Author's  ab- 
stract) 
W90-11652 


EUROPEAN  APPROACH  TO  BENEFICIAL 
USE  REGULATIONS. 

M.  C.  Negri. 

Biocycle  BCYCDK,  Vol.  31,  No.  6,  p  36-39,  June 

1990.  5  tab,  4  ref. 

Descriptors:  'Agriculture,  'Europe,  'Sewage 
sludge,  'Sludge  disposal,  'Sludge  utilization, 
'Standards,  Administrative  regulations,  Cadmium, 
Copper,  Heavy  metals,  Mercury,  Soil  contamina- 
tion, Zinc. 

In  1986  a  Council  Directive  was  promulgated  by 
the  Commission  of  the  European  Communities 
(CEC)  and  was  entitled:  'On  the  protection  of  the 
environment,  and  in  particular  of  the  soil,  when 
sewage  sludge  is  used  in  agriculture.'  The  aim  of 
the  directive  is  to  'regulate  the  use  of  sewage 
sludge  in  agriculture  in  such  a  way  as  to  prevent 
harmful  effects  on  soil,  vegetation,  animals  and 
man.'  It  obliges  member  states  to  promulgate  spe- 
cific regulations  following  its  criteria  within  three 
years  (i.e.,  by  1989),  but  it  leaves  them  the  choice 
of  regulating  aspects  considered  more  dependent 
on  local  situations  and,  if  necessary,  enforcing 
stricter  limitations  on  the  aspects  covered  by  the 
directive.  This  regulation  is  based  on  the  definition 
of  numerical  limits  for  heavy  metals  that  can  be 
supplied  to  land,  as  well  as  the  definition  of  general 
procedures  that  characterize  correct  uses  of 
sludges.  In  contrast  to  the  U.S.  Environmental 
Agency's  (EPA)  proposed  Part  503  'Standards  for 
the  Disposal  of  Sewage  Sludge,'  the  European 
regulation  pertains  only  to  the  reuse  of  sewage 
sludge;  therefore,  no  evaluations  or  procedures  are 
given  for  other  disposal  systems.  The  most  evident 
difference  between  the  CEC  and  EPA  rules  is  in 
the  weight  that  is  given  to  cadmium  and  mercury. 
These  elements  are  major  sources  of  concern  in  the 
European  approach,  but  play  much  less  of  a  role  in 
the  EPA  rules,  where  copper  and  zinc  are  more 
significant.  For  agricultural  land,  the  cumulative 
loading  rate  allowed  by  the  EPA  would  result  in 
cadmium  and  mercury  concentrations  in  the  upper- 
most 25  cm  of  soil  that  is  about  five  times  higher 
than  the  most  stringent  European  figure.  (Agos- 
tine-PTT) 
W90-11687 


PLANT  PRODUCTIVITY  AND  HEAVY  METAL 
CONTAMINATION. 

Consiglio  Nazionale  delle  Ricerche,  Pisa  (Italy). 
1st.  per  la  Chimica  del  Terreno. 
G.  V.  Guidi,  G.  Petruzzelli,  G.  Vallini,  and  A. 
Pera. 

Biocycle  BCYCDK,  Vol.  31,  No.  6,  p  46-48,  June 
1990.  4  tab,  14  ref.  Regional  Government  of  Tus- 
cany Special  Grant  11789/12.10.1986. 

Descriptors:  'Compost,  'Crop  yield,  'Heavy 
metals,  'Land  disposal,  'Path  of  pollutants, 
'Sludge  disposal,  Italy,  Municipal  wastes,  Nitro- 
gen, Phosphorus,  Potassium,  Ryegrass,  Spinach, 
Sunflowers. 

The  accumulation  of  heavy  metals  in  compost- 
amended  soils  and  crops  and  the  influence  of  com- 
post on  plant  productivity  were  evaluated.  Soils 
chosen  for  cultivation  were  given  the  composts  at 
the  maximum  rates  allowed  by  Italian  law.  Two 
composts  were  tested  in  this  research.  The  first 
was  obtained  from  vegetable  residues  of  the  main 
metropolitan  garden  produce  market  of  the  city  of 
Florence.  It  is  reported  as  GC  (Green  Compost)  in 
this  paper.  The  second  was  derived  from  the  aero- 
bic biostabilization  of  a  mixture  of  the  organic 
biodegradable  fraction  of  municipal  solid  waste 
(MSW)  and  urban  sewage  sludge.  This  compost  is 
referred  to  as  MSWDC  (Municipal  Solid  Waste 
Derived  Compost)  in  this  paper.  Sunflowers,  spin- 
ach and  rye  grass  were  chosen  for  the  experimental 
trials.  Composts  were  mixed  with  soils  before  pot- 
ting. The  pots  were  placed  in  the  open  in  normal 
weather  for  the  season.  Heavy  metals  were  deter- 
mined both  in  composts  and  soil  with  atomic  ab- 
sorption spectroscopy  after  nitric-perchloric  diges- 
tion. Both  composts  had  good  chemical  character- 
istics, and  their  use  caused  no  pollution  to  soils  and 
plants.  The  overall  fertilizing  effect  was  higher  for 
GC,  even  though  GC  and  MSWDC  had  similar 
contents  of  primary  elements  of  fertility  (N,  P,  K). 
The  positive  effect  exerted  on  plants  by  GC  at 


both  rates  was  evident.  The  agricultural  use  of 
composts  with  a  particularly  low  content  of  pollut- 
ants (e.g.,  green  compost)  could  be  advanced  in 
Italy  by  increasing  the  amount  allowed  yearly. 
Limits  for  heavy  metals  should  continue  to  be 
retained  in  the  legislation.  (Agostine-PTT) 
W90- 11689 


CHEMICAL  CHANGES  IN  SLUDGE  STABILI- 
ZATION. 

Centro  di  Studio  per  la  Microbiologia  del  Suolo, 
Pisa  (Italy). 

For  primary  bibliographic  entry  see  Field   5D. 
W90- 11690 


MARKET  DEVELOPMENT  FOR  LONDON 
SLUDGE. 

Thamesgro    Land    Management    Ltd.,    London 

(England). 

K.  M.  Panter,  and  J.  L.  Hawkins. 

Biocycle  BCYCDK,  Vol.  31,  No.  6,  p  54-57,  June 

1990.  3  tab,  9  ref. 

Descriptors:  'Marketing,  'Quality  control, 
'Sludge,  'Sludge  utilization,  'Soil  amendments, 
England,  Sludge  solids,  Soil  management,  Soil 
properties,  Topsoil. 

To  encourage  the  use  of  sludge  in  land  reclamation 
and  landscaping,  control  the  end  use  of  the  materi- 
al in  compliance  with  known  guidelines  and  tc 
make  a  profit,  a  separate  company  was  set  up  ir 
London  in  1986,  called  Thamesgro  Land  Manage- 
ment Limited  (TLM).  The  topsoil  market  is  very 
fragmented  in  the  London  area,  with  very  few  key 
players.  The  market  size  was  estimated  as  about 
400,000  cu  m  per  annum.  The  major  opportunity 
identified  in  the  market  was  the  need  for  topsoil  tc 
meet  rigid  specifications.  As  a  result  of  the  knowl 
edge  that  there  was  a  market  for  such  soils  in  the 
London  area,  it  was  decided  to  enter  the  topsoi 
market  with  a  sludge/soil  growing  medium.  In  i 
survey  of  44  so-called  topsoils  available  on  the 
market  half  came  nowhere  near  the  standards  to  be 
expected  of  topsoil  and  one  failed  to  grow  any 
thing.  Bearing  in  mind  that  these  represent  sou: 
being  presented  at  the  top  end  of  the  market,  thi 
conclusion  is  that  either  virtually  all  soils  are  poo: 
quality  or  the  specifications  used  may  be  too  de 
manding.  Therefore,  it  was  decided  to  examine  thi 
parameters  involved  in  current  specifications  an< 
produce  a  standard  set  of  specifications  for  recy 
cled  soils.  The  manufacturing  process  was  revise< 
to  ensure  that  products  of  consistent  quality  weri 
produced.  Soil  properties  which  are  kept  to  speci 
fied  standards  are:  texture,  stone  content,  organii 
matter,  pH,  conductivity,  phytotoxicity,  zootoxi 
city,  weeds,  and  pathogens.  Having  demonstrate! 
that  it  is  possible  to  select  and  predict  the  qualit; 
of  the  final  product,  Thamesgro  Land  Manage 
ment  is  now  actively  promoting  the  'standard 
product,  and  also  can  supply  a  'premium'  produc 
on  request.  Manufacture  is  carried  out  at  three  site 
around  London;  this  gives  good  geographical  cov 
erage  of  the  market.  Overall,  TLM  is  now  wel 
established  in  the  topsoil  market  ,  and  is  aiming  t 
be  a  market  leader  through  quality  control  ani 
volume  sales.  (Agostine-PTT) 
W90-11691 


PHYTOTOXICITY  SUPPRESSION  IN  URBAI 
ORGANIC  WASTES. 

Centro  de   Edafologia   y   Biologia  Aplicada  de 

Segura,   Murica  (Spain).   Dept.   of  Organic   Re 

sources. 

C.  Garcia,  T.  Hernandez,  and  F.  Costa. 

Biocycle  BCYCDK,  Vol.  31,  No.  6,  p  62-63,  Jun 

1990.  11  ref. 

Descriptors:  'Composting,  'Municipal  waste 
•Organic  wastes,  *  Phytotoxicity,  *Sewage  sludge 
•Sludge,  »Waste  utilization,  *Water  pollution  e: 
fects,  Germination,  Grasses,  Inhibition,  Plat 
growth,  Spain. 

The  influence  of  the  phytotoxic  substances  of  tw 
urban  wastes  on  seed  germination  was  examine 
by  means  of  a  germination  experiment  using  barle 
seeds.  The  effect  of  phytotoxicity  was  studied  tc 
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ether  with  its  persistence  when  the  grasses  were 
ubmitted  to  the  composting  process.  Two  mix- 
ures  were  composted  over  91  days,  the  organic 
raction  of  city  refuse  and  an  aerobic  sewage 
ludge.  During  the  composting  process,  three  clear 
tages  of  germination  inhibition  could  be  defined 
ccording  to  the  degree  of  compost  maturity:  (1) 
Imost  total  inhibition  of  germination  (1  to  13  days 
f  composting);  (2)  seeds  germinated  with  a  germi- 
ation  index  of  30  to  50  percent  (26  to  65  days  of 
omposting);  and  (3)  germination  index  of  90  per- 
ent  (more  than  65  days  composting).  These  results 
idicate  that  sewage  sludge  inhibited  germination 
Imost  totally  if  it  was  not  subjected  to  compost- 
ig.  Its  phytotoxic  character  diminished  as  com- 
osting  progresses.  Furthermore,  the  matured 
roduct  accelerated  germination  and  practically 
very  germinated  seed  produced  a  shoot.  City 
:fuse  did  not  totally  inhibit  germination  when 
sed  uncomposted  (maximum  index  of  about  60 
ercent).  Composting  increased  its  germination  ca- 
acity,  after  52  days  the  results  were  quite  similar 
>r  fresh  and  mature  composts.  Of  the  germinated 
:eds,  only  about  half  showed  a  shoot  at  the  end  of 
le  experiment.  (Agostine-PTT) 
Z90- 11692 


AND  APPLICATION  OF  INDUSTRIAL  RESI- 

IUES. 

ioingegneria   Agraria  E   Forestale  in   Florence, 

:a]y. 

r.  Galli,  and  A.  Parenti. 

iocycle  BCYCDK,  Vol.  31,  No.  6,  p  64-65,  June 

990. 

(escriptors:  *Compost,  'Industrial  wastes,  "Land 
pplication,  'Municipal  wastes,  *Sludge,  Gypsum, 
:aly,   Landfills,   Revegetation,   Waste   utilization. 

o  revegetate  landfills  and  degraded  areas  a  pro- 
ram  of  recycling  the  residuals  from  cement  and 
ypsum  factories  for  land  application  was  ap- 
roved  by  the  Regione  Toscana  of  Italy.  Gypsum 
'as  combined  with  two  different  bulking  agents, 
jecifically  sludge  from  a  municipal  treatment 
lant  and  composted  municipal  solid  waste,  to 
valuate  germination  ability.  Sludge  ultimately 
ave  the  best  results.  Gypsum  as  a  consequence  of 
eatment  behaves  as  a  common  topsoil,  permitting 
inctional  and  eventual  productive  recovery  of 
reas  receiving  applications.  Gypsum  can  be  em- 
loyed  successfully  as  a  cover  material  for  landfills 
ad  quarries.  This  experimental  project  will  be 
Mended  to  a  larger  scale.  There  will  be  ongoing 
iological  monitoring  of  results  and  new  growth 
sts  of  shrubs  and  trees  on  the  new  soil.  (Agostine- 
TT) 
/90- 11693 


ONTROLLING  AMMONIA  EMISSION  AT 
OMPOSTING  PLANTS. 

lentro    Ricerche    Produzioni    Animali,    Emilia, 

aly. 

r.  Bonazzi,  L.  Valli,  and  S.  Piccinini. 

iocycle  BCYCDK,  Vol.  31,  No.  6,  p  68-71,  June 

990.  1  fig,  4  tab,  5  ref. 

(escriptors:  'Aeration,  'Ammonia,  'Animal 
'astes,  'Composting,  'Farm  wastes,  'Odor  con- 
ol,  'Waste  disposal,  'Waste  treatment,  Biodegra- 
ation,  Dehydration,  Evaporation,  Italy,  Nitrogen, 
•dors,  Poultry. 

lanure  from  laying  hens,  due  to  high  moisture 
ontent  (75-80%),  pasty  consistency  and  unpleas- 
nt  odor,  creates  enormous  disposal  problems, 
lomposting  of  the  manure  is  a  technique  which 
as  found  several  uses  in  Italy.  The  aim  is  to  create 
iodegradation,  an  increase  in  temperature  and 
ence  dehydration  through  evaporation.  One  great 
rawback  of  this  technique  is  that  the  odors  and 
itrogen  emitted  through  volatilization  are  ex- 
■emely  high.  In  order  to  single  out  the  causes  of 
us  undesired  effect,  two  farm  scale  plants  in  use 
>r  over  a  year  in  Emilia-Romagna  (Italy)  were 
lonitored.  The  plants  differ  in  three  ways:  quanti- 
I  of  daily  load  of  poultry  manure  and  straw, 
loisture  content  of  such  mixture,  and  retention 
me.  It  is  concluded  that  the  development  of  this 
schnology  probably  requires  the  adoption  of  some 
xtra  forced  aeration  device  and  the  addition  of 


available  materials  richer  in  carbon  (hence  not 
only  straw)  to  the  poultry  manure.  (Agostine-PTT) 
W90- 11694 


STOCHASTIC  WASTE  LOAD  ALLOCATION. 

Wyoming  Water  Research  Center,  Laramie. 

Y.  K.  Tung,  and  W.  E.  Hathhorn. 

Ecological  Modelling  ECMODT,  Vol.  51,  No.  1/ 

2,  p  29-46,  May  1990.  3  fig,  5  tab,  31  ref. 

Descriptors:  'Model  studies,  'Stochastic  models, 
'Waste  load  allocation,  'Wastewater  disposal, 
'Water  quality,  Biochemical  oxygen  demand,  Cor- 
relation analysis,  Pollution  load,  Simulation  analy- 
sis, Water  quality  control. 

A  practical  approach  for  solving  a  chance-con- 
strained stochastic  waste  load  allocation  (WLA) 
model  is  presented.  The  method  consists  of  a 
simple  linearization  procedure  for  solving  a  nonlin- 
ear stochastic  WLA  model  in  which  the  statistical 
properties  (i.e.  the  mean  and  covariance  matrix)  of 
the  left-hand-side  coefficients  in  water  quality  con- 
straints are  estimated  using  the  unconditional  simu- 
lation. In  addition,  spatial  and  cross-correlation  of 
the  water  quality  parameters  are  also  modeled  by 
means  of  unconditional  simulation.  The  results  ob- 
served from  the  hypothetical  example  used  clearly 
demonstrated  the  existence  of  the  tradeoff  between 
the  requirement  on  water  quality  performance  reli- 
ability and  the  maximum  total  allowable  biochemi- 
cal oxygen  demand  (BOD)  discharge.  This  trade- 
off implies  that  persons  in  charge  of  managing  the 
stream  environment  must  be  cognizant  of  both  the 
need  to  ensure  water  quality  protection  and  the 
desire  to  meet  this  goal  at  a  reduced  cost.  Further- 
more, the  results  from  the  example  application 
revealed  the  significant  effect  the  spatial  correla- 
tion has  on  the  solution  of  stochastic  WLA  prob- 
lems. (Agostine-PTT) 
W90- 11695 


METHODS  AND  MODELLING  TECHNIQUES 
USED  FOR  SEA  POLLUTION  STUDIES,  AP- 
PLICATIONS TO  DIFFERENT  CASE  STUDIES 
(METHODES    ET   OUTILS    UTILISES    POUR 
L'ETUDE  DES  REJETS  EN  MER). 
Societe   Grenobloise   d'Etudes   et   d' Applications 
Hydrauliques  (France). 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11736 


THERMODYNAMIC  CHEMICAL  EQUILIB- 
RIA OF  CADMIUM  AND  LEAD  IN  THE 
AQUATIC  SYSTEM  OF  THE  KING  TALAL 
RESERVOIR  (JORDAN). 

Jordan  Univ.,  Amman.  Dept.  of  Soils  and  Irriga- 
tion. 

T.  M.  Abu-Sharar,  G.  Saffarini,  and  Y.  Lahawani. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  38,  No.  4,  p  473-488, 
1990.  8  fig,  3  tab,  14  ref. 

Descriptors:  'Cadmium,  'Heavy  metals,  'Lead, 
♦Reservoirs,  'Thermodynamics,  'Wastewater  dis- 
posal, 'Water  chemistry,  'Water  pollution  sources, 
Eutrophication,  Jordan,  King  Talal  Reservoir,  Nu- 
trients, Pollutant  identification,  Water  reuse. 

The  King  Talal  Reservoir  (KTR)  is  partially  re- 
charged with  sewage  water  effluent  produced 
from  the  Khirbit-Es-Samra  Treatment  Plant.  Be- 
cause of  the  enrichment  of  the  KTR  water  with 
nutrients,  and  the  subsequent  eutrophication,  the 
effect  of  biochemical  activity  on  the  thermody- 
namic chemical  equilibria  of  Cd(II)  and  Pb(II)  was 
investigated.  Twenty  water  samples  were  periodi- 
cally collected  from  both  surface  and  bottom 
waters  of  the  KTR  during  the  period  May  1986  to 
November  1987.  The  water  samples  were  analyzed 
for  major  chemical  constituents,  including  Cd  and 
Pb.  Ionic  speciation  of  each  sample  was  carried  out 
using  the  GEOCHEM  program.  The  results  indi- 
cated that  surface  and  bottom  waters  were  under- 
saturated  with  respect  to  CdC03  and  Cd(OH)2. 
The  surface  water  was  in  equilibrium  with  PbC03 
for  the  samples  having  log(H(  +  )/HC03(-))  lower 
than  -4.4.  At  values  higher  than  -4.4,  Pb(II)  was 
probably  precipitated  as  lead  phosphate.  The 
bottom  water  was,  in  general,  in  equilibrium  with 


PbC03.  However,  some  data  points  showed  super- 
saturation.  This  was  attributed  to  the  unsteady 
state  of  the  biochemical  reactions  affecting  the 
H(  +  )/HC03(-)  ratio,  which  may  well  cause  the 
apparent  supersaturation  with  Pb(II).  (Author's  ab- 
stract) 
W90- 11745 


VESICULAR-ARBUSCULAR  MYCORRHIZAE 
IN  A  WASTEWATER-IRRIGATED  OLDFIELD 
ECOSYSTEM  IN  MICHIGAN. 

Michigan   State   Univ.,   East   Lansing.    Dept.    of 
Botany  and  Plant  Pathology. 
G.  R.  Safir,  J.  O.  Siqueira,  and  T.  M.  Burton. 
Plant  and  Soil  PLSOA2,  Vol.  121,  No.  2,  p  187- 
196,  February  1990.  5  fig,  5  tab,  44  ref. 

Descriptors:  'Fungi,  'Irrigation  effects,  'Land  dis- 
posal, 'Mycorrhizae,  'Wastewater  disposal, 
•Wastewater  irrigation,  Michigan,  Municipal 
wastewater,  Nutrients,  Roots. 

The  incidence  of  vesicular-arbuscular  mycorrhizae 
(VAM)  in  wastewater  irrigated  and  non-irrigated 
oldfield  soils  in  Michigan  was  studied.  Soil  and 
root  samples  were  taken  monthly  from  field  plots 
on  the  second  and  third  years  of  consecutive  irri- 
gation with  municipal  wastewater  at  rates  of  0,  5 
and  10  cm/wk.  The  oldfield  ecosystem  contained  a 
high  VAM  fungal  spore  population  density,  but 
low  species  diversity.  The  most  common  VAM 
fungal  species  were  Glomus  mosseae  and  G.  fasci- 
culatum.  Both  spore  density  and  root  colonization 
were  higher  in  irrigated  species  than  in  non-irrigat- 
ed plots.  Irrigation  effects  were  largest  early  in  the 
growing  season.  In  addition  to  increasing  VAM 
incidence,  wastewater  irrigation  shifted  VAM 
fungal  species  composition.  Irrigation  favored  G. 
mosseae  over  G.  fasciculatum.  Bioassays  using 
either  Sorghum  vulgare  or  Daucus  carota,  an  old- 
field  native  species,  indicated  that  the  VAM  sys- 
tems were  still  functioning  after  the  third  year  of 
consecutive  wastewater  irrigation.  The  data  from 
experiments  using  nutrient  solutions  at  wastewater 
concentrations  suggest  that  the  effects  of 
wastewater  irrigation  on  VAM  are  due  to  the 
effects  of  both  water  and  nutrients.  Since  VAM  are 
a  very  important  component  of  the  plant's  water 
and  nutrient  uptake  system  and  equally  important 
in  structuring  plant  communities  under  limiting 
growth  conditions,  it  is  suggested  that  the  stimula- 
tory effect  of  wastewater  irrigation  on  VAM  in  an 
oldfield  ecosystem  enhances  the  ecosystem's  ability 
to  function  as  a  living  filter  for  wastewater  clean 
up.  (Author's  abstract) 
W90- 11765 


SLUDGE  TAKES  THE  LEAD  IN  COMMUNITY 
RECYCLING. 

Redwood  Sewer  District,  Grants  Pass,  OR. 

L.  Funk. 

Biocycle  BCYCDK,  Vol.  31,  No.  5,  p  34-35,  May 

1990.  3  fig. 

Descriptors:  'Recycling,  'Sludge  disposal, 
'Sludge  utilization,  'Waste  management, 
•Wastewater  treatment,  Animal  wastes,  Compost- 
ing, Oregon,  Solid  waste  disposal,  Wood  wastes. 

Loss  of  its  disposal  farm  site,  bringing  higher  con- 
comitant disposal  costs,  created  a  sludge  disposal 
problem  for  the  Redwood  Sewer  District,  Jose- 
phine County,  Oregon.  To  deal  with  its  sludge,  the 
District  has  energetically  expanded  the  scope  of  its 
composting  program.  The  program  uses  stall  bed- 
ding from  the  county  fairgrounds  as  a  bulking 
agent;  this  material,  in  combination  with  sludge, 
makes  'Jo-Gro'  compost.  Recently  permission  was 
given  by  the  County  Board  of  Commissioners  to 
expand  the  program  to  recycle  wood  materials, 
leaves,  and  grass  clippings.  Literally  thousands  of 
yards  of  these  materials  were  being  disposed  of  in 
landfills  or  in  burn  piles  in  Josephine  County. 
Wastewater-treatment  districts  are  not  often 
thought  of  as  leaders  in  the  field  of  recycling,  but 
even  a  small  district  can  justify  participating  in  a 
wood-waste/yard-waste  recycling  program  simply 
to  give  it  the  raw  materials  for  composting.  Other- 
wise, it  must  purchase  a  bulking  agent.  Under  the 
new  Josephine  County  program,  materials  would 
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be  brought  to  a  central  location  and  be  separated 
by  type  and  size.  Larger  wood  particles  would  be 
sold  for  boiler  fuel,  with  smaller  size  materials 
shredded  and  channeled  into  the  composting  oper- 
ation. (Bater-PTT) 
W90- 11767 


STUDY  OF  INTERACTIONS  BETWEEN 
HEAVY  METALS  AND  SEWAGE  SLUDGES: 
DETERMINATION  OF  STABILITY  CON- 
STANTS AND  COMPLEXATION  CAPACITIES 
OF  COMPLEXES  FORMED  WITH  CU  AND 
CD. 

Laboratoire  Central  des  Ponts  et  Chaussees,  Bou- 
guenais  (France). 

For  primary  bibliographic  entry  see  Field  5D. 
W90-11773 


DUMPING  AT  SEA. 

Miljoeverndepartementet,  Oslo  (Norway). 

For  primary  bibliographic  entry   see  Field   5G. 

W90- 11827 


MANAGEMENT  AND  CONTROL  OF  TRANS- 
FRONTTER  WASTE  MOVEMENTS  IN  BEL- 
GIUM. 

Ministry  of  the  Environment  and  Social  Emancipa- 
tion, Brussels  (Belgium). 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 11828 


STRUCTURAL  SAFETY  OF  AN  OCEAN  OUT- 
FALL AGAINST  HURRICANE  DAMAGE. 

Florida   Atlantic   Univ.,    Boca   Raton.    Dept.    of 
Ocean  Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 
W90- 11830 


ENZYMOLOGY  OF  LIGNO-CELLULOSE 
DEGRADATION  BY  PLEUROTUS  SAJOR- 
CAJU  DURING  GROWTH  ON  PAPER-MILL 
SLUDGE. 

Tamil     Nadu     Agricultural     Univ.,     Coimbatore 
(India).  Dept.  of  Agricultural  Microbiology. 
K.  Kannan,  G.  Oblisami,  and  B.  G.  Loganathan. 
Biological  Wastes  BIWAED,  Vol.  33,  No.  1,  p  1-8, 
1990.  2  fig,  2  tab,  19  ref. 

Descriptors:  'Biodegradation,  *Enzymes,  *Pulp 
wastes,  *Sludge  treatment,  *Wastewater  treatment, 
Biotransformation,  Cellulose,  Fungi,  Lignin,  Pulp 
and  paper  industry,  Sludge  disposal,  Solid  waste 
disposal. 

The  mechanism  of  degradation  of  paper-mill 
sludge  containing  lignin  and  cellulose  was  studied 
to  establish  a  technology  for  the  bioconversion  of 
this  solid  waste  to  useful  materials,  and  to  protect 
the  environment  from  lignin-related  pollutants. 
Edible  mushrooms  (Pleurotus  sajor-caju)  were 
grown  in  flasks  containing  mineral  medium  with 
paper-mill  sludge  as  the  ligno-cellulosic  source. 
Periodic  samples  obtained  during  the  growth  of 
Pleurotus  were  quantitatively  assayed  for  enzymes 
involved  in  the  degradation  of  cellulose  and  lignin. 
The  degradation  of  cellulose  by  Pleurotus  sajor- 
caju  was  rapid  at  the  initial  stages  of  growth.  The 
activities  of  endoglucanase,  exoglucanase,  and 
beta-glucosidase  were  maximum  at  8,  12,  and  26 
days  of  growth,  respectively.  The  activities  of 
lignin-degrading  enzymes  were  maximum  at  the 
later  stages  of  the  growth.  Such  a  delignification 
process  is  considered  to  have  potential  applications 
in  the  conversion  of  paper-mill  sludge  into  food, 
animal  feed  and  fiber  products.  (Geiger-PTT) 
W90- 11857 


RISK   ASSESSMENT  IN  MANAGING  INFEC- 
TIOUS WASTES. 

La  Moreaux  (P.E.)  and  Associates,  Inc.,  Tuscaloo- 
sa, AL. 

J.  W.  LaMoreaux,  and  N.  Green. 
Water    Environment    &   Technology    WAETEJ, 
Vol.  2,  No.  6,  p  40-43,  June  1990.   1  tab,  1  fig. 

Descriptors:    *  Epidemiology,    'Hospitals,    •Infec- 
tion, 'Infectious  wastes,  *Risk  assessment,  *Waste 


disposal,  *Waste  management,  Pathogens,  Public 
policy. 

The  two  factors  that  dominate  the  risk-assessment 
process  are  the  degree  of  hazard  and  the  potential 
for  exposure.  In  the  management  of  wastes,  the 
risk  of  a  particular  disposal  practice  is  determined 
by  the  potential  of  pathogens  to  be  infectious,  the 
viability  of  those  pathogens,  and  the  conditions  of 
exposure.  Most  reported  cases  of  public  exposure 
to  hospital  wastes  result  from:  lack  of  standardiza- 
tion in  regulations,  illegal  dumping,  careless  han- 
dling by  transporters,  and  errors  in  identifying  the 
proper  waste  stream  to  be  used  by  hospital  waste 
handlers.  The  National  Solid  Wastes  Management 
Association  (NSWMA)  surveyed  state  health  and 
environmental  agencies  in  January  1987  to  deter- 
mine when  treatment  and  disposal  of  infectious 
wastes  are  subject  to  regulations  distinct  from 
those  that  apply  to  municipal  solid  wastes.  Results 
reported  include:  the  solid  waste  and  health  de- 
partment in  a  majority  of  states  define  infectious 
waste  items  and  subject  these  items  to  special  rules 
or  recommendations  in  management;  some  states 
are  revising  their  definitions  to  capture  all  genera- 
tors in  infectious  wastes,  not  just  hospitals;  hospi- 
tals and  health  care  facilities  are  prevented  from 
disposing  of  wastes  in  landfills  without  rendering 
the  wastes  noninfectious,  however,  disposal  with- 
out treatment  is  allowed  in  certain  states;  and  13 
states  have  written  or  endorsed  specific  guidelines 
or  requirements  for  transporting  untreated  infec- 
tious wastes.  In  a  survey  performed  in  January 
1988  by  a  team  of  members  of  the  medical  commu- 
nity, 88%  of  the  states  either  are  or  will  soon  be 
regulating  infectious  wastes  from  hospitals. 
(Stoehr-PTT) 
W90-11971 

5F.  Water  Treatment  and 
Quality  Alteration 

GALVANIC  CORROSION  OF  LEAD  SOLDER 
IN  COPPER  PIPEWORK. 

Water    Research    Centre,    Swindon    (England). 
Swindon  Engineering  Centre. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10534 


MICROBIOLOGICAL  AND  TRIHALOMETH- 
ANE  RESPONSES  TO  BOOSTER  CHLORINA- 
TION. 

University  Coll.,  London  (England).  Dept.  of  Civil 
and  Municipal  Engineering. 
R.  A.  Gibbs,  J.  E.  Scutt,  and  B.  T.  Croll. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  2,  p 
131-139,  April  1990.  8  fig,  3  tab,  10  ref. 

Descriptors:  *Chlorination,  *Microbiological  stud- 
ies, *Trihalomethanes,  *Water  treatment,  Bacterial 
analysis,  Chlorine,  Disinfection,  Organic  com- 
pounds. 

Two  zones  of  a  water  distribution  supply  area 
receiving  treated  surface  water  were  used  to  study 
the  effect  of  booster  chlorination  on  bacterial  re- 
growth.  In  the  first  year  of  the  study  general 
patterns  of  bacterial  regrowth  were  observed,  and 
in  the  second  year  one  of  the  areas  was  booster 
chlorinated  at  the  outlet  from  a  surface  reservoir. 
In  both  years  of  the  study  the  heterotrophic  plate 
counts  snowed  a  seasonal  pattern.  In  the  second 
year  there  was  a  large  increase  in  plate  counts  from 
mid-July  to  October  in  both  study  areas.  During 
this  period,  booster  chlorination  was  unable  to 
prevent  bacterial  regrowth.  The  addition  of  chlo- 
rine to  produce  an  initial  free  chlorine  residual  of 
0.5  mg/L  resulted  in  a  reduction  in  bacterial  num- 
bers, but  with  further  retention  in  the  distribution 
system  bacterial  regrowth  occurred.  There  was 
little  increase  in  the  trihalomethane  concentration 
following  booster  chlorination,  but  booster  chlor- 
ination appeared  to  increase  the  assimilable  organic 
carbon  concentration.  (Author's  abstract) 
W90-10536 


PRE-FILTRATION  OF  VERY  HIGHLY 
TURBID  WATERS  USING  PEBBLE  MATRIX 
FILTRATION. 


J.  P.  Rajapakse,  and  K.  J.  Ives. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  2,  p 
140-147,  April  1990.  6  fig,  4  tab,  9  ref. 

Descriptors:  *Filtration,  *Pretreatment  of  water 
♦Suspended  solids,  'Turbidity,  *Water  treatment. 
Backwash,  Drainage,  Model  studies,  Rivers,  Sane 
filters,  Water  quality  control. 

As  a  solution  to  very  high  turbidity  problems 
associated  with  slow  sand  filters,  a  new  pretreat 
ment  method  has  been  developed  Initial  expert 
ments  with  a  model  using  a  bed  of  fine  sane 
(effective  diameter  =  0.32  mm)  demonstrated  tha 
maximum  loadings  on  slow  sand  filters  should  no 
exceed  25  mg/L  at  a  filtration  velocity  of  0.2  m/1 
for  satisfactory  run  times  (approximately  5  weeks) 
However,  a  literature  survey  revealed  that  man; 
tropical  rivers  may  carry  several  hundred  (or  a  few 
thousand)  mg/L  of  suspended  solids  during  mon 
soon  periods.  A  need  for  pretreatment  methods  i 
therefore  obvious.  A  novel  process,  called  pebbli 
matrix  filtration,  can  protect  slow  sand  filters  b; 
reducing  the  suspended-solids  concentration  o 
monsoon  river  waters  (containing  up  to  5000  mg, 
L)  to  below  25  mg/L.  Suitable  operational  param 
eters  are  given  at  flow  rates  of  0.72  to  1.56  m/h  fo 
tested  suspended  solids  concentrations  of  50C 
1000,  2000,  and  5000  mg/L  kaolin  clay  in  Londoi 
tap  water,  with  achieved  run  times  of  up  to  1161 
to  head  losses  not  exceeding  1.5  m.  At  the  of 
filter  run  good  cleaning  is  achieved  by  two  drain 
age  cycles  followed  by  backwashing  with  rav 
water  only,  to  expand  the  sand  into  the  pebbl 
pores.  A  common  wash  rate  of  50  m/L  is  recom 
mended  for  both  coarse  and  fine  sand.  (Author' 
abstract) 
W90-10537 


TRANSFER  OF  TECHNOLOGY  OCCASIONE1 
BY  THE  SENEGAL  VILLAGE  WATER-SUPPL1 
PROJECT. 

Balfours,  Sheffield  (England). 

J.  M.  Wenn,  and  A.  Horsfield. 

Journal  of  the  Institution  of  Water  and  Enviror 

mental  Management  JIWMEZ,  Vol.  4,  No.  2, 

148-153,  April  1990.  1  fig. 

Descriptors:  *Boudouk,  *Senegal,  *Technolog 
transfer,  *Water  resources,  *Water  supply  deye 
opment,  Case  studies,  Developing  countries,  Djid 
Maouda,  Information  exchange,  Project  plannini 
Public  participation,  Water  supply. 

The  technology  transfer  of  a  rural  water-suppl 
scheme  in  Senegal,  West  Africa,  financed  by  a 
million  pound  grant  from  the  Overseas  Develoj 
ment  Administration  and  carried  out  by  direi 
labor  during  1983-1988,  is  described.  The  prirx 
objectives  of  the  transfer  of  technology  throug 
this  project  were:  (a)  to  achieve  project  construi 
tion  at  a  reasonable  cost,  and  (b)  to  leave  a  ski 
pool  in  Senegal  at  the  Ministry,  engineer  and  vi 
lage  levels,  so  that  the  project  works  can  be  ope 
ated,  maintained,  extended  and  replicated  in  tt 
years  after  completion.  Even  before  the  projei 
was  completed,  the  villages  in  two  localities  ha 
organized  extensions  and  additions  to  the  networl 
provided  through  the  project.  In  one  case,  at  Djic 
Maouda,  a  major  pipeline  extension  to  bring  wati 
to  a  new  expanding  community  about  2  km  froi 
the  rest  of  the  scheme  was  undertaken  by  tl 
Direction  de  l'Hydraulique  Rurale  (DHR),  wli 
used  project-trained  labor,  skilled  tradesmen,  com 
terpart  supervisors,  project  plant  and  equipmer 
In  the  other  case,  at  Boudouk,  the  locals  then 
selves  planned,  funded  and  constructed  two  add 
tional  cattle-watering  points.  The  schemes  we: 
carried  out  by  local  tradesmen  who  had  participa 
ed  in  the  village  works  and  had  copied  the  desigi 
and  construction  methods.  The  scheme  provided 
safe  supply  of  clean  drinking  water  to  85,0( 
people  based  in  18  village  centers.  (Davis-PT 
W90-10538 


MEMBRANES,  MEMBRANE  PROCESSE 
AND  THEIR  APPLICATIONS:  NEEDS,  UI 
SOLVED  PROBLEMS,  AND  CHALLENGES  C 
THE  1990'S. 
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torth   Carolina   State   Univ.,   Raleigh.    Dept.   of 

hemical  Engineering. 

or  primary  bibliographic  entry  see  Field  3A. 

/9O-10573 


ERFORMANCE    OF    RO    MEMBRANES    IN 

ORRELATION  WITH  MEMBRANE  STRUC- 

URE,      TRANSPORT      MECHANISMS      OF 

LATTER  AND  MODULE  DESIGN  (FOULING). 

IATE  OF  THE  ART. 

[ax-Planck-Inst.    fuer   Biophysik,    Frankfurt   am 

Iain  (Germany,  F.R.). 

or  primary  bibliographic  entry  see  Field  3A. 

'90-10574 


O  FOR  IMPROVED  PRODUCTS  IN  THE 
0OD  AND  CHEMICAL  INDUSTRIES  AND 
'ATER  TREATMENT. 

CI  Membrane  Systems  Ltd.,  Whitchurch  (Eng- 

nd). 

or  primary  bibliographic  entry  see  Field  3A. 

'90-10575 


EPARATION  POTENTIAL  OF  NANOFILTRA- 
ION  MEMBRANES. 

echnische  Hochschule  Aachen  (Germany,  F.R.). 

ehrstuhl  fuer  Verfahrenstechnik  1  und  Inst,  fuer 

erfahrenstechnik. 

sr  primary  bibliographic  entry  see  Field  3A. 

'90-10576 


LTRAFDLTRATION  APPLICATIONS. 

und  Univ.  (Sweden).  Dept.  of  Chemical  Engi- 

jering. 

ar  primary  bibliographic  entry  see  Field  3A. 

'90-10579 


ilCROFILTRATION  MEMBRANES,  CROSS- 
LOW  TRANSPORT  MECHANISMS  AND 
3ULING  STUDIES. 

und  Univ.  (Sweden).  Dept.  of  Food  Technology. 
3T  primary  bibliographic  entry  see  Field  3A. 
'90-10581 


VCTORS  AFFECTING  FLUX  IN  MEMBRANE 
ISTILLATION. 

ew  South  Wales  Univ.,  Kensington  (Australia). 
:ntre  for  Membrane  and  Separation  Technology. 
5r  primary  bibliographic  entry  see  Field  3A. 
'90-10582 


JESHWATER  SUPPLY  POTENTIAL  OF  THE 
ILANTIC  INTRACOASTAL  WATERWAY 
EAR  MYRTLE  BEACH,  SOUTH  CAROLINA. 

eological    Survey,    Columbia,    SC.    Water    Re- 

urces  Div. 

Jr  primary  bibliographic  entry  see  Field  4B. 

'90-10618 


:ale  effect  on  dispersion  in  chlo- 
lne  contact  chambers. 

niversity  of  Petroleum  and  Minerals,  Dhahran 
audi  Arabia).  Dept.  of  Civil  Engineering. 

A.  Mitha,  and  M.  F.  N.  Mohsen. 

inadian  Journal  of  Civil  Engineering  CJCEB8, 

ol.  17,  No.  2,  p  156-165,  April  1990.  12  fig,  4  tab, 

ref. 

escriptors:  *Chlorination,  ♦Contactors,  'Disper- 
>n,  'Hydraulic  models,  'Hydraulic  properties, 
Vater  treatment,  *Water  treatment  facilities,  Dis- 
fection,  Dispersion  coefficient,  Mathematical 
idies,  Model  studies. 

n  experimental  research  study  was  conducted 
volving  tracer  studies,  carried  out  in  four  geo- 
etrically  similar  models  of  contact  chambers  and 
>erated  under  an  equal  detention  time  criterion. 
lie  scale  effect  on  dispersion  characteristics  was 
vestigated  to  determine  how  closely  the  perform- 
ice  of  a  prototype  can  be  predicted  from  a  labo- 
tory  study  on  scaled-down  models.  A  number  of 
irameters  and  indices,  including  dispersion 
imber,  were  considered  in  the  investigation, 
■om  the  output-generated  curves  it  was  observed 


that  the  coefficient  of  dispersion  is  influenced  by 
scale.  However,  both  the  normal  variance  and  the 
dispersion  number  are,  to  a  large  extent,  independ- 
ent of  scale,  at  least  for  longitudinal  basins  larger 
than  5.6  cm  (2.2  in.)  width,  and  for  all  practical 
detention  times.  (Author's  abstract) 
W90-10713 


ALGORITHM  FOR  RELIABIXITY-BASED  OP- 
TIMAL DESIGN  OF  WATER  NETWORKS. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Industrial  Engineering  and  Management. 
For  primary  bibliographic  entry  see  Field  6A. 
W90- 10769 


REORGANIZATION    OF    WATER-DISTRIBU- 
TION SYSTEM. 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W90- 10770 


FLAVORING  AGENTS  AND  DISINFECTION 
OF  WATER. 

Wyoming  Univ.,  Laramie.  Dept.  of  Chemical  En- 
gineering. 

D.  O.  Cooney,  and  J.  P.  Chura. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  1 16,  No.  3,  p  642-645,  1990.  2  fig,  7 
ref. 

Descriptors:  'Additives,  'Disinfection,  'Iodine, 
'Water  quality  control,  'Water  treatment,  Ascor- 
bic acid,  Aspartame,  Citric  acid,  Heat,  Saccharin, 
Tannic  acid. 

Iodine  is  used  to  destroy  cysts  of  Giardia  lamblia  in 
surface  waters,  especially  in  developing  countries. 
Studies  showed  that  flavoring  mixes  should  not  be 
added  to  iodinated  water  until  after  the  iodine  has 
had  a  chance  to  disinfect  the  water.  Flavoring 
agents  containing  ascorbic  acid  or  tannic  acid  con- 
vert 12  to  the  ineffective  I(-)  form  very  quickly  (on 
the  order  of  0.2  s  or  less  under  conditions  of 
excellent  mixing).  Aspartame  (NutraSweet),  citric 
acid,  and  sodium  saccharin  do  not  react  significant- 
ly with  12.  As  a  general  principle,  flavoring  agents 
should  only  be  added  to  water  after  the  iodine  has 
had  enough  time  to  disinfect  the  water.  Heating 
iodinated  water  to  drive  off  12  and  thereby  in- 
crease the  palatability  of  the  water  is  not  very 
effective  because  the  rate  of  12  evolution  is  too 
slow.  (Creskoff-PTT) 
.W90- 10774 


SELENIUM  METHOD  FOR  TREATMENT  OF 
LAKES  FOR  ELEVATED  LEVELS  OF  MERCU- 
RY IN  FISH. 

Boliden   Mineral   A.B.   (Sweden).    Smelting   Div. 

K.  Paulsson,  and  K.  Lundbergh. 

Science  of  the  Total  Environment  STENDL,  Vol. 

87/88,  p  495-507,  November  1989.  8  fig,  3  tab,  16 

ref. 

Descriptors:  'Bioaccumulation,  'Cleanup  oper- 
ations, 'Heavy  metals,  'Mercury,  'Selenium, 
•Sweden,  'Water  pollution  treatment,  Chemical 
analysis,  Ecological  distribution,  Food  chains,  In- 
dustrial wastes,  Lakes,  Muscle,  Perch,  Pike, 
Roach,  Trace  metals. 

Selenium  in  the  form  of  sodium  selenite  (Na2Se03) 
incorporated  in  a  rubber  matrix  was  introduced 
into  a  Swedish  lake  which  is  black-listed  for  fishing 
because  of  high  mercury  levels  in  fish  tissues.  The 
lake  is  not  acidified.  The  level  of  Se  in  the  lake  was 
raised  from  0.4  to  about  3-5  micrograms  Se/L,  and 
sustained  at  this  level  for  a  period  of  >  3  years. 
The  Hg  content  of  pike  (Esox  lucius)  was  found  to 
have  fallen  markedly  after  the  lake  had  been  treat- 
ed for  only  1  year.  The  Hg  content  was  halved 
over  the  whole  weight  range  and  stayed  below  the 
black-list  limit  during  the  treatment  period.  After 
the  first  year  the  Hg  content  of  perch  (Perca 
fluviatilis)  muscle  had  also  decreased.  The  reduc- 
tion for  those  between  8  and  1 1  cm  long  (3-6  years 
old)  was  found  to  be  77%;  for  those  between  12 
and  16  cm  long  (7-9  years  old),  65%;  and  for  those 
between  17  and  25  cm  long  (>  9  years),  77%. 
After  2  years,  the  total  reduction  was  85%  for 


perch  12-16  cm  long  and  75%  for  those  17-25  cm 
long.  By  the  end  of  the  third  year,  the  Hg  content 
had  decreased  by  84%  in  those  that  measured 
between  17  and  25  cm.  The  Se  treatment  also 
resulted  in  a  very  marked  decrease  in  the  Hg 
content  of  the  muscle  of  roach  (Leuciscus  rutilus). 
The  decrease,  from  0.5-1.0  to  0.06-0.08  mg  Hg/kg 
muscle,  was  independent  of  size.  The  treatment  of 
lakes  with  Se  has  been  found  to  be  one  of  the  few 
known  methods  of  lowering  the  Hg  content  of  fish 
quickly  and  easily.  (Author's  abstract) 
W90- 10868 


LAND    APPLICATION    OF    WATER    PLANT 
SLUDGES. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-11022 


WATER  QUALITY  IN  GAINES  CREEK  AND 
THE  GAINES  CREEK  ARM  OF  EUFAULA 
LAKE,  OKLAHOMA. 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W90-H245 


MICROBIAL  WATER  QUALITY  CONCERNS 
FOR  WATER  SUPPLY  USE. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
E.  E.  Geldreich. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-224034. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-89/104,  June  2,  1989. 
28p,  3  fig,  10  tab,  44  ref. 

Descriptors:  'Microbiological  studies,  'Potable 
water,  'Water  pollution  prevention,  'Water  qual- 
ity control,  'Water  supply,  Coliforms,  Disinfec- 
tion, Drinking  water,  Wastewater  treatment, 
Water  pollution  sources,  Water  quality  manage- 
ment, Water  treatment. 

The  greatest  impact  of  water  pollution  on  public 
health  comes  through  drinking  water,  the  source 
of  which  may  be  degraded  by  point  and  nonpoint 
pollution  sources  including  municipal  wastewater, 
stormwater  runoff,  agricultural  drainage  and  food 
processing.  While  water  treatment  technology  can 
successfully  process  poor  quality  source  waters 
containing  in  excess  of  2,000  fecal  coliforms/100 
ml  to  produce  potable  water  that  meets  the  accept- 
ed drinking  water  standards,  there  is  serious  con- 
cern that  the  barriers  to  microbial  breakthrough  in 
the  finished  water  may  prove  to  be  dangerously 
thin.  Any  momentary  break  in  the  treatment  train 
could  allow  substantial  levels  of  microorganisms  to 
enter  the  final  product-potable  water.  The  burden 
of  water  quality  enhancement  should  be  a  shared 
responsibility  among  all  discharges  and  down- 
stream users  of  these  irreplaceable  resources.  Much 
can  be  accomplished  through  the  application  of  a 
multiple  barrier  approach  in  wastewater  treatment, 
controlled  stormwater  releases,  and  water  supply 
enhancement.  Dischargers  must  seek  to  minimize 
pathogen  releases,  reduce  particulate  dispersion 
and  diminish  organics  in  effluents.  These  factors 
impact  heavily  on  wastewater  disinfection  effec- 
tiveness. Furthermore,  with  passage  downstream 
to  the  water  intake,  these  organic  residuals  may  be 
the  precursors  of  disinfection  by-products  created 
during  drinking  water  treatment.  Some  water 
supply  operations  must  revise  their  treatment  prac- 
tices to  provide  better  protection  from  protozoan 
cyst  passage  and  enhance  the  removal  of  organics 
before  applying  disinfection.  Disinfection  of  water 
supply  is  critical  and  will  only  be  consistently 
effective  in  a  clean  processed  water.  (Lantz-PTT) 
W90- 11267 


OCCURRENCE  OF  SYNTHETIC  ORGANIC 
CHEMICALS  IN  DRINKING  WATER,  FOOD, 
AND  AIR. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Drinking  Water. 
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For  primary  bibliographic  entry  see  Field  5B. 
W90-11271 


REMOVAL  OF  URANIUM  FROM  DRINKING 
WATER  BY  CONVENTIONAL  TREATMENT 
METHODS. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
T.  J.  Sorg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-218259. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  600/D-89/020,  January  1989. 
24p,  11  fig,  7  tab,  17ref. 

Descriptors:  'Drinking  water,  'Uranium,  'Water 
quality  standards,  'Water  treatment,  Coagulation, 
Filtration,  Ion  exchange,  Lime,  Pilot  plants,  Re- 
verse osmosis. 

The  US  EPA's  drinking  water  regulations  current- 
ly do  not  contain  a  maximum  contaminant  level 
(MCL)  for  uranium.  Presently,  the  EPA  is  review- 
ing the  health  effects  data  and  depending  on  the 
outcome  of  this  review,  the  MCL  could  be  as  low 
as  10  pCi/L  or  as  high  as  40  to  50  pCi/L.  Recent- 
ly, the  State  of  California  has  proposed  a  MCL  of 
20  pCi/L.  Uranium  occurrence  data  indicates  that 
a  number  of  water  supplies  will  exceed  the  MCL 
even  if  it  is  set  as  high  as  50  pCi/L.  Treatment  to 
remove  the  uranium  will  be  one  alternative  for 
consideration  by  the  water  utilities  in  noncompli- 
ance with  the  uranium  MCL.  Conventional  treat- 
ment technologies  have  been  evaluated  on  either  a 
laboratory  or  field-scale  level  showing  that  coagu- 
lation/filtration, lime  softening,  anion  exchange, 
and  reverse  osmosis  are  capable  of  removing  urani- 
um down  to  the  1-5  microgm/L  range.  Although 
laboratory  and  pilot  plant  studies  have  been  con- 
ducted to  evaluate  a  variety  of  treatment  methods, 
few  full-scale  systems  have  been  built  to  remove 
uranium  primarily  because  an  uranium  regulation 
has  not  been  formally  established.  Data  from  full- 
scale  conventional  coagulation/filtration  has 
shown  uranium  to  be  effectively  removed,  but  the 
data  is  very  limited  and  influent  concentrations  are 
generally  very  low.  Several  small  anion  exchange 
systems  have  been  installed  at  schools  and  these 
systems  are  performing  very  effectively.  (Lantz- 
PTT) 
W90-11273 


TREATMENT  OF  EUTROPHIC  WATERS. 
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Eutrophication  of  surface  waters  is  causing  in- 
creasing concern  in  South  Africa  and  elsewhere 
with  regard  to  problems  experienced  in  producing 
potable  water  of  good  quality  from  these  sources. 
Sedimentation  and  filtration  alone  are  not  adequate 
treatment  methods  for  enriched  waters  any  more. 
Prechlorination  improves  sedimentation  of  floccu- 
lated algae  but  results  in  taste  and  odor  problems 
and  the  formation  of  excessive  halogenated  hydro- 
carbons. The  National  Institute  for  Water  Re- 
search (NIWR)  has  developed  considerable  exper- 
tise in  the  application  of  Dissolved  Air  Flotation 
(DAF)  alone  and  in  combination  with  filtration 
(DAFF),  of  enriched  waters  around  the  country. 
The  need  to  incorporate  sedimentation  into  the 
DAFF  process,  to  treat  surface  waters  with  vari- 
able quality  and  the  to  remove  tastes,  odors  and 
other  micropollutants  have  been  identified.  Further 
research  is  being  directed  accordingly.  The  need 
for  research  enhancement  in  the  field  of  catchment 
management  for  the  setting  of  workable  water 
sources  management  strategies  is  also  recognized. 
(Author's  abstract) 
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This  paper  deals  with  water  and  sanitation  services 
in  Europe  as  a  part  of  the  regional  program  of  the 
World  Health  Organization  (WHO):  'The  Interna- 
tional Drinking  Water  Supply  and  Sanitation 
Decade'  or  simply  the  'Water  Decade.'  An  analysis 
made  at  the  beginning  of  the  Water  Decade  is 
presented,  showing  the  deficiencies  in  the  level  of 
coverage  and  the  disparity  betwen  the  services 
provided  to  urban  and  rural  communities,  respec- 
tively, Similarly,  a  disparity  existed  between  the 
provision  of  water  supplies  and  waste  disposal 
facilities.  The  analyses  led  to  the  adoption  of  a 
strategy  designed  to  enable  the  Member  States  of 
the  WHO  European  Region  to  reach  the  objec- 
tives of  providing  adequate  water  and  sanitation 
services.  The  results  eight  years  later  are  evaluated 
and  show  that,  today,  the  percentage  of  population 
connected  at  home  to  a  safe  piped  water  network 
has  reached  87.3%.  The  remaining  population  has 
easy  access  to  private  or  communal  water  supply 
sources  other  than  piped  water  networks.  With 
regard  to  sanitation,  the  percentage  of  population 
connected  to  a  sewerage  network  has  reached 
76.2%;  and  the  remaining  population  has  adequate 
means  of  wastewater  disposal.  However,  as  the 
deficiencies  in  the  treatment  and  disposal  of 
wastewater,  together  with  municipal,  agricultural 
and  industrial  activities,  are  causing  progressive 
contamination  of  water  sources,  the  future  strategy 
will  have  to  be  oriented  towards:  the  protection  of 
water  sources;  the  development  of  technology  for 
removing  pollutants  and  for  rehabilitating  contami- 
nated water  sources;  the  promotion  of  water  con- 
servation policies;  and  increase  of  the  present 
knowledge  of  the  effects  of  water  pollutants  on 
health.  (See  also  W90- 11403)  (Author's  abstract) 
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Small  water  systems  face  immense  difficulties  i 
meeting  the  requirements  of  the  Surface  Wate 
Treatment  Rule  resulting  from  the  Safe  Drinkin 
Water  Act  of  1986.  Partnerships  have  been  forme 
in  Oregon  among  the  state  regulatory  agencj 
communities,  and  consulting  engineers  to  assii 
small  communities  in  meeting  these  requirement: 
The  case  of  Westfir,  Oregon,  with  a  population  c 
310  and  limited  resources  due  to  the  loss  of  il 
single  major  industry  in  1985,  represents  an  exan 
pie  of  a  small  community  that  met  its  treatmer 
requirements  by  a  preliminary  study  and  pile 
study  approach  using  slow  sand  filtration  to  tre< 
water  obtained  from  a  nearby  river.  The  pilot  plat 
on  average  removed  99%  of  total  coliforms,  100"; 
of  fecal  coliforms,  and  50%  of  turbidity;  the  ful 
scale  plant  achieved  98%  removal  of  total  col 
forms,  94%  of  fecal  coliforms,  and  50%  of  turbid 
ty.  The  pilot  plant  cost  $790  to  construct  and  ha 
an  annual  operating  cost  of  $5,430.  The  final  co 
of  the  full-scale  plant  was  $217,483,  which  wi 
paid  by  a  community  development  block  gran 
(Rochester-PTT) 
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Treatment  technologies  for  small  systems  shou 
have  low  construction  and  operating  costs,  sim{ 
operation,  low  maintenance,  and  low  labor  requil 
ments.  Processes  that  meet  some  of  these  com 
tions  are  coagulation-filtration  package  plants,  d 
tomaceous  earth  filtration,  slow  sand  filtratic 
precipitative  (lime  or  lime  and  soda  ash)  softenii 
ion  exchange,  activated  alumina,  reverse  osmo 
(RO),  granular  activated  carbon  (GAC),  and  i 
stripping.  The  principles  of  operation  for  each 
these  technologies  are  summarized  and  estimat 
capital  and  operating  costs  are  presented  for  sm 
water  treatment  systems  (generally  0.10-1.0  mgi 
Small  systems  present  a  unique  set  of  problems  tl 
center  around  limited  resources.  The  most  signi 
cant  requirements  for  affordable  technologies  I 
small  systems  are  low  construction  and  operati 
costs,  simple  operation,  low  maintenance,  and  1< 
operating  labor  requirements.  Technologies  tl 
meet  these  requirements  are  coagulation-filtrati 
package  plants,  diatomaceous  earth  filtration,  sl< 
sand  filtration,  ion  exchange,  GAC,  and  air  str 
ping.  RO,  lime  softening,  and  activated  alumi 
also  may  find  application,  but  RO  generally 
more  expensive  than  the  other  alternatives  a 
activated  alumina  processes  generally  are  m( 
complicated  and  more  costly  to  operate  than  i 
exchange.  However,  these  technologies  may  be  I 
only  methods  that  are  effective  for  some  proble 
and  certainly  can  be  handled  by  small  systei 
(Rochester-PTT) 
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Because  of  their  simplicity,  efficiency,  and  ecoi 
my,  slow  sand  filters  are  appropriate  means 


226 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration — Group  5F 


vater  treatment  for  community  water  supply  in 
ieveloping  countries  and  for  small  water  systems 
n  other  areas  of  the  world,  including  the  United 
States.  The  basic  elements  of  a  slow  sand  filter  are 
lescribed,  as  are  planning,  design,  and  construction 
ispects,  with  special  emphasis  on  maintenance.  Ba- 
ically,  the  slow  sand  filter  consists  of  a  tank 
instructed  of  reinforced  concrete,  ferrocement, 
tone,  brickwork  masonry,  plastics,  or  metal  and 
;ontaining  a  supernatant  layer  of  raw  water  a  bed 
if  fine  sand,  a  system  of  underdrains,  an  inlet  and 
rotlet  structure,  and  a  set  of  filter  regulation  and 
»ntrol  devices.  A  design  period  of  10-15  yr  is 
upported  by  data  from  Columbia  and  India,  and 
ivoids  the  problem  of  overdesigning  water  treat- 
nent  facilities.  Other  recommended  design  criteria 
ire  5-200  sq  m/filter,  minimum  of  two  units;  0.1-0.2 
n/hr  filtration  rate;  0.15-0.30  mm  effective  sand 
ize;  and  sand  uniformity  coefficient  of  <  5,  prefer- 
ibly  below  3.  Construction  costs  range  from 
150,000  (US)  for  a  1,000  cu  m/day  capacity  to 
1250,000  for  a  7,000  cu  m/day  slow  sand  filter. 
!*>sts  are  lower  than  conventional  treatment  in  the 
ange  of  1,000-2,000  cu  m/day,  are  equal  at  3,000 
:u  m/day,  and  tend  to  be  higher  for  capacities 
tver  3,000  cu  m/day.  One  of  the  most  attractive 
spects  of  slow  sand  filtration  is  simplicity  of  oper- 
tion.  Proper  training  and  supervision  are  essential. 
Rochester-PTT) 
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v  small,  full-scale  ion  exchange  system,  the  Red- 
ill  Forest  (Colorado)  treatment  facility,  removes 
ran,  hardness,  and  radium  from  well  water.  The 
ilant  also  includes  an  aeration  process  for  remov- 
ng  dissolved  radon  and  carbon  dioxide  gases.  A 
tnique  feature  of  the  plant  is  a  process  that  re- 
ooves  radium  in  the  waste  brine  from  the  ion 
xchanges  system  and  complexes  it  permanently  on 

radium-selective  complexer  (RSC).  The  RSC 
esin  is  replaced  when  needed  and  is  sent  for  final 
lisposal  to  a  site  that  accepts  low-level  radioactive 
vastes.  Based  on  a  21 -month  study  of  the  oper- 
tion  of  a  full-scale  radium  removal  that  uses  both 
ation  resins  and  the  RSC  resin,  the  following 
onclusions  were  made:  (1)  consistent  removal  of 
adium  in  well  water  can  be  accomplished  at  rea- 
onable  cost  by  small  systems  using  the  ion  ex- 
change process  with  standard  cation  resins;  (2)  the 
tSC  resin  is  very  efficient  for  removing  radium 
rom  the  regenerate  brine  (>  99%  removal  for 
adium  concentrations  as  high  as  2,000  pCi  in  the 
irine  wastewater,  a  level  of  removal  that  prevailed 
hroughout  the  entire  study  period);  (3)  the  use  of 
ISC  resin  for  ultimate  radium  adsorption  provides 

workable  and   reasonable-cost  solution  to  the 
vaste  disposal  problem;  and  (4)  gamma  radiation 
rnildup  in  the  RSC  does  not  appear  to  be  a  public 
lealth  concern.  (Rochester-PTT) 
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nate, Small  water  systems. 

A  pilot-plant  study  was  conducted  at  two  water 
utilities  to  evaluate  alternative  disinfectants  (ozone, 
hydrogen  peroxide,  chlorine  dioxide,  chloramines, 
and  potassium  permanganate)  for  trihalomethane 
(THM)  control  and  to  determine  the  impact  of 
their  use  on  small  water  systems.  Air  stripping  and 
activated  carbon  also  were  evaluated.  Combina- 
tions of  alternative  disinfectants  reduced  THMs  to 
a  range  of  levels  from  approximately  160  micro- 
gram/L using  chlorine  to  80  microgram/L  (chlo- 
rine-monochloramine)  or  <5  microgram/L 
(ozone-monochloramine).  The  costs  of  incorporat- 
ing various  process  modifications  into  small  water 
systems  were  estimated.  Treatment  costs  rise  steep- 
ly as  lower  THM  levels  are  desired,  granular  acti- 
vated carbon  can  be  effective  in  removing  THM 
and  THM  precursors,  but  costs  may  be  prohibitive 
for  small  water  systems.  Air  stripping  may  be 
effective  for  THM  removal  if  NH2C1  is  an  accept- 
able distribution  system  disinfectant.  THMs  may  to 
continue  to  form  following  air  stripping  if  C12  is 
used  as  the  final  disinfectant.  Water  treatment 
plants  must  be  evaluated  individually  to  determine 
the  appropriate  approach  for  reducing  THM  con- 
centrations. Extended  pilot-test  or  full-scale  tests 
are  recommended  before  implementation  of  new 
treatment  method.  (Rochester-PTT) 
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The  removal  of  Giardia  cysts  by  three  small  (0.01- 
to-0.57-mgd)  treatment  plants,  one  with  conven- 
tional filtration,  one  with  in-line  filtration,  and  one 
with  diatomaceous  earth  filtration,  was  studied. 
Turbidity  and  cyst  removals  for  each  were  com- 
pared with  those  of  parallel  pilot  filters  (1  gpm) 
seeded  with  Giardia  cysts  and  with  and  without 
optimization  of  chemical  treatment.  Cyst  removal 
efficiencies  ranged  from  about  40-99%.  Design  and 
operating  deficiencies  likely  contributed  to  the  ob- 
served treatment  performances.  Major  deficiencies 
included  lack  of  or  poor  optimization  of  chemical 
treatment,  on-off  cycles  of  filters  without  back- 
washing,  absence  of  operator  control  of  backwash- 
ing,  and  no  filtering  to  waste.  (Author's  abstract) 
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The  Del  Valle  Water  Treatment  Plant,  southern 
California,  was  expanded  by  18  mgd,  including 
new  flocculation  and  sedimentation  basins,  filters, 
pipe,  and  filter  control  galleries.  The  expansion 
included  a  sedimentation  basin  evaluation  and  filter 
evaluation.  The  aim  was  to  reduce  turbidity  of  the 
water  after  processing  to  0.1  NTU.  Sedimentation 
basin  difficulties  that  needed  to  be  corrected  in  the 
plant  included:  thermal  short  circuiting  and  rising 
floe  at  higher  flow  rates,  air  dissolution  from  water 
leading  to  flotation  of  floe  during  sunny  warm 


weather,  and  plugging  of  the  tube  settler  with  floe. 
Five  sedimentation  tank  alternatives  were  com- 
pared on  the  basis  of  capital  cost,  operation  and 
maintenance  cost,  present  worth  cost-effectiveness, 
and  non-monetary  factors  of  reliability,  implemen- 
tation, flexibility  and  aesthetics.  The  use  high-rate 
clarifiers  was  chosen  based  on  this  analysis  and  a 
field  test  was  instituted  to  see  if  performance  in 
turbidity  reduction  would  be  adequate.  Clarifica- 
tion of  water  by  the  high-rate  clarifier  when  oper- 
ating at  2.5  gpm/sq  ft  rise  rate  was  considerably 
better  than  that  of  the  flocculator-tube  settler  clari- 
fiers; overall,  at  comparable  rise  rates  the  turbidity 
of  clarified  water  from  the  high-rate  clarifier  was 
about  half  that  being  produced  by  the  tube-settler 
clarifiers.  The  filtered  water  produced  from  the 
high-rate  clarifier  water  during  optimized  coagu- 
lant dosage  at  a  2.5  rise  rate  had  an  average  turbid- 
ity of  0.05  NTU  compared  to  0.11  NTU  for  the 
current  Del  Valle  plant,  with  filter  runs  for  the 
high-rate  clarifier  being  about  50%  longer  as  well. 
The  optimized  alum  and  ferric  chloride  dosages 
were  about  25%  greater  for  the  high-rate  clarifier 
than  those  used  at  the  Del  Valle  Water  Treatment 
Plant,  whereas  polymer  coagulant  dosages  were 
only  10%  less  than  those  used  at  the  Del  Valle 
plant.  However,  both  the  sludge  production  and 
coagulant  chemical  costs  for  the  high-rate  clarifier 
were  about  10%  less  than  those  experienced  at  the 
plant  under  comparable  operating  conditions. 
(Rochester-PTT) 
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In  studies  conducted  at  5  C  and  pH  9.0,  poliovirus 
1  was  inactivated  about  15  times  more  rapidly  by 
free  chlorine  (FC)  in  purified  water  in  the  presence 
of  1262  mg  KC1/L  (0.0169  M)  than  in  the  absence 
of  KC1.  In  the  presence  of  526  mg  KC1/L,  the 
virus  was  inactivated  about  seven  times  more  rap- 
idly by  FC  than  in  the  absence  of  KC1.  At  a  level 
of  21  mg/L,  KC1  did  not  significantly  potentiate 
the  virucidal  activity  of  FC  in  purified  water. 
Although  poliovirus  1  was  inactivated  almost  three 
times  more  rapidly  by  FC  in  borate-buffered  water 
than  in  purified  water,  the  presence  of  the  buffer 
did  not  alter  the  extent  of  potentiation  by  KG. 
Most  of  FC  exists  as  OCl(-)  at  pH  9.0.  For  the 
same  degree  of  virucidal  potentiation  of  FC  at  this 
pH,  a  considerably  greater  quantity  of  KC1  was 
required  in  purified  water  than  the  total  salt  con- 
tent that  appeared  to  be  present  in  the  tap  water. 
(Author's  abstract) 
W90- 11521 


APPLICATIONS  OF  ON-LINE  PRECOLUMN 
TECHNOLOGY  TO  WATER  QUALITY  CON- 
TROL. 

Ecole  Superieure  de  Physique  et  de  Chimie  Indus- 
trielles,  Paris  (France).  Lab.  de  Chimie  Analytique. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-11612 


DPP  DETERMINATION  OF  TRACE  LEVEL  OF 
AS(III)  AND  TOTAL  INORGANIC  ARSENIC  IN 
DRINKING  WATERS. 

Valencia  Univ.  (Spain).  Dept.  of  Food  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-11617 


REMOVAL  OF  SUBSTITUTED  PHENOLS  BY 
A  PHOTOCATALYTIC  OXIDATION  PROCESS 
WITH  CADMIUM  SULFIDE. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F— Water  Treatment  and  Quality  Alteration 


f 


Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

A.  P.  Davis,  and  C.  P.  Huang. 
Water  Research  WATRAG,  Vol.  24,  No.  5,  p  543- 
550,  May  1990.  9  fig,  1  tab,  43  ref. 

Descriptors:  'Cadmium,  'Irradiation,  *Oxidation, 
•Phenols,  *Photocatalytic  oxidation,  *Water  treat- 
ment, Spectrophotometry,  Water  pollution. 

Phenols  and  phenolic  compounds  are  common  pol- 
lutants of  the  aquatic  system.  Activated  carbon 
adsorption  for  phenolic  pollutant  removal  from  the 
aqueous  phase  produces  spent  carbon  as  a  waste 
by-product.  Therefore,  it  is  most  desirable  to  exam- 
ine mineralization  technologies  for  detoxification 
that  chemically  treat  the  pollutant,  i.e.,  oxidation. 
Any  practical  application  must  utilize  artificial  or 
u.v.  light,  or  rely  on  the  small  percentage  of  u.v. 
light  that  is  available  in  solar  irradiation.  The  visi- 
ble light  photo-irradiation  of  aqueous  cadmium 
sulfide  produces  conduction  band  holes  that  oxi- 
dize organic  compounds.  The  oxidation  rates  of 
some  substituted  phenols  depend  upon  the  type  of 
substituent  as  well  as  the  degree  of  substitution, 
and  these  variances  were  tested  in  experimental 
spectrophotometry  and  adsorption  studies.  It  was 
found  that  the  oxidation  rates  do  not  correspond 
with  those  expected  for  electrophilic  oxidation.  It 
was  demonstrated  that,  for  photocatalytic  oxida- 
tion using  cadmium  sulfide,  the  organic  compound 
must  be  adsorbed  onto  the  semiconductor  for  the 
reaction  to  occur,  whereby  it  reacts  directly  with 
the  holes.  It  is  possible  that  cadmium  sulfide  is  not 
hydroxylated  to  the  degree  of  oxides  and  not  able 
to  produce  sufficient  amounts  of  (free  radical  OH) 
for  this  mechanism  to  dominate.  Under  low  pH 
conditions,  the  oxidation  of  the  cadmium  sulfide 
becomes  significant  and  aqueous  cadmium  is 
present.  (Fish-PTT) 
W90-11670 


acid  mass  ratio  of  about  1.  Significant  amounts  of 
iron  were  detected  when  coagulant  dose-fulvic 
acid  mass  ratio  was  lower  than  optimum  mass 
ratio,  as  if  iron  was  complexed  by  an  excess  of 
organic  matter.  (Author's  abstract) 
W90- 11677 


IRON  (III)  COAGULATION  OF  HUMIC  SUB- 
STANCES EXTRACTED  FROM  SURFACE 
WATERS:  EFFECT  OF  PH  AND  HUMIC  SUB- 
STANCES CONCENTRATION  (COAGULA- 
TION PAR  FE(III)  DE  SUBSTANCES  HUMI- 
QUES  EXTRAITES  D'EAUX  DE  SURFACE: 
EFFET  DU  PH  ET  DE  LA  CONCENTRATION 
EN  SUBSTANCES  HUMIQUES). 
Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 
E.  Lefebvre,  and  B.  Legube. 

Water  Research  WATRAG,  Vol.  24,  No.  5,  p  591- 
606,  May  1990.  18  fig,  11  tab,  32  ref.  English 
summary. 

Descriptors:  'Coagulation,  'Drinking  water, 
'Fulvic  acids,  'Humic  substances,  'Water  treat- 
ment, Filtration,  Flocculation,  Hydrogen  ion  con- 
centration, Iron,  Organic  matter,  Sedimentation, 
Total  organic  carbon. 

Numerous  studies  have  been  reported  concerning 
the  coagulation  performance  at  acidic  pH  with 
aluminum  and  iron  salts  for  reducing  the  concen- 
tration of  organic  matter  in  drinking  water,  ex- 
pressed in  terms  of  u.v.-absorbance,  TOC,  THM, 
and  TOX  formation  potential  removal.  The  influ- 
ences of  pH,  coagulant  dose,  initial  fulvic  acid 
concentrations  and  fulvic  acid  origin  were  studied 
from  reconstituted  water  containing  fulvic  acid 
with  laboratory  apparatus  including  coagulation- 
flocculation,  sedimentation  and  filtration  treatment 
steps.  The  removal  of  fulvic  acid  by  coagulation 
was  followed  by  determination  of  the  ratio  of 
organic  matter  content  after  filtration  to  organic 
matter  content  before  coagulation,  expressed  in 
u.v.-absorbance  measurements  (at  254  nm)  and 
total  carbon  analysis.  It  was  found  that  optimum 
fulvic  acid  removal  by  iron  coagulation  tended 
towards  lower  pH  ranges  for  organic  removal  by 
alum  coagulation.  The  optimal  dosage  of  coagulant 
can  be  determined  if  the  data  are  expressed  as  the 
ratio  of  organic  matter  content  after  filtration  to 
organic  matter  content  before  coagulation.  The 
coagulant/fulvic  acid  mass  ratio  corresponding  to 
the  optimal  TOC  removal  was  about  2  mg  of  iron 
per  mg  of  organic  carbon.  The  1-iron  dose/fulvic 
acid  mass  ratio  obtained  the  best  removal  whatever 
the  fulvic  acid  origin.  The  optimal  iron  dose  of  the 
TOC  removal  is  obtained  for  an  iron  dose/humic 


COUNTER-CURRENT  CASCADE  AIR-STRIP- 
PING FOR  REMOVAL  OF  LOW  VOLATILE 
ORGANIC  CONTAMINANTS. 

New  Mexico  State  Univ.,  Las  Cruces. 
N.  Nirmalakhandan,  W.  Jang,  and  R.  E.  Speece. 
Water  Research  WATRAG,  Vol.  24,  No.  5,  p  615- 
623,  May  1990.  9  fig,  3  tab,  12  ref.  American  Water 
Works  Association  Research  Foundation  Research 
Grant  under  Contract  No.  327-87. 

Descriptors:  'Air  stripping,  'Organic  pollutants, 
'Volatile  organic  compounds,  'Wastewater  treat- 
ment, 'Water  pollution  treatment,  'Water  treat- 
ment, Air  circulation,  Mathematical  models,  Vola- 
tility. 

A  novel  modification  of  the  conventional  counter- 
current  air-stripping  process,  introduced  as  'cas- 
cade air-stripping,'  is  proposed  for  cost-effective 
removal  of  semi  and  low  volatile  organic  contami- 
nants from  water.  Developed  from  fundamental 
mass  transfer  concepts,  this  process  accommodates 
larger  air  flow  rates  than  the  conventional  counter- 
current  process,  but  at  comparable  pressure  drops. 
The  cascade  air-stripping  system  extends  the  prin- 
ciple of  two-stage  operation  to  multi-stage  oper- 
ation in  one  tower  by  admitting  fresh  air  along  the 
full  depth  of  the  packing  so  that  the  gas  phase  is 
continuously  diluted  as  the  solute  is  being  stripped 
from  the  water.  The  volume  of  air  flow  is,  thus, 
low  at  the  tower  bottom  and  increases  towards  the 
top,  maintaining  a  high  driving  force  along  the 
tower.  To  evaluate  the  performance  of  the  pro- 
posed system,  a  mathematical  model  was  devel- 
oped. To  validate  the  model,  measured  and  pre- 
dicted concentration  profiles  under  different  air 
flow  rates  were  compared,  and  it  was  found  that 
the  model  very  satisfactorily  predicted  the  axial 
variation  in  concentration.  A  comparison  of  the 
cascade  system  with  the  conventional  process 
under  comparable  conditions  (equal  air-side  energy 
input  and  equal  packing  depth)  shows  the  follow- 
ing superior  features  of  the  cascade  system:  (1)  35- 
50%  more  accommodation  of  air;  (2)  50%  of  the 
gas  phase  pressure  drop;  (3)  higher  removals;  (4) 
the  ratio  of  the  fraction  of  the  contaminants  re- 
maining after  treatment  is  1.2-2.0;  and  (5)  compara- 
ble removals  are  achieved  even  with  packing  depth 
reductions  of  up  to  50%.  These  desirable  features 
of  the  cascade  system  can  be  of  benefit  to  the 
water  industry  and  in  the  hazardous  wastes  treat- 
ment areas.  (Fish-PTT) 
W90- 11679 


ethanol,  acetic  acid,  and  formic  acid  in  aerated 
aqueous  suspensions  of  Ti02  were  illuminated  witl 
near-u.v.  light.  Each  solute  was  present  over  j 
large  range  of  concentrations  (1-50  mg/L).  Th« 
rate  of  oxidation  to  carbon  dioxide  (C02)  wai 
measured  at  each  concentration.  The  dependency 
of  the  rate  on  concentration  obeyed  simple  L-F 
kinetics  for  each  solute.  Empirical  constants  havi 
been  determined  enabling  the  prediction  of  miner 
alization  rates  at  any  solute  concentration  in  0.1 95 
(w/w)  Ti02  suspensions.  The  integrated  L-H  rati 
expression  gives  reasonable  agreement  with  ob 
served  time-dependent  C02  formation  curves.  / 
comparison  was  made  between  C02  formation  rati 
using  4-chlorophenol  illuminated  with  artificial  an< 
natural  u.v.  light.  Trie  results  indicate  that  9091 
mineralization  of  all  of  the  solutes  except  formi< 
acid  initially  present  as  50  mg  solute/L  suspensioi 
occurs  within  2-3  h  with  1  sq  m  of  sunlight 
Formic  acid  was  mineralized  at  approximatel; 
twice  the  rate  of  the  other  solutes.  (Author's  at 
stract) 
W90- 11684 


PURIFICATION  OF  WATER  WITH  NEAR-U.V. 
ILLUMINATED  SUSPENSIONS  OF  TITANI- 
UM DIOXIDE. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Lucas  Heights  (Australia).  Div.  of 

Fuel  Technology. 

R.  W.  Matthews. 

Water  Research  WATRAG,  Vol.  24,  No.  5,  p  653- 

660,  May  1990.  8  fig,  3  tab,  40  ref. 

Descriptors:  'Mineralization,  'Organic  pollutants, 
'Oxidation,  'Phenols,  'Titanium,  'Water  treat- 
ment, Carbon  dioxide,  Kinetics,  Solutes,  Ultravio- 
let radiation,  Water  treatment  wastes. 

The  application  of  photocatalytic  oxidation  with 
titanium  dioxide  (Ti02)  to  water  treatment  has 
been  extensively  developed.  Many  of  the  com- 
pounds destroyed  are  converted  to  mineral  prod- 
ucts. The  formation  of  harmless  mineral  products 
is  of  great  importance  in  water  treatment;  partial 
oxidation  could  conceivably  lead  to  more  toxic 
products  than  the  parent  with  some  pollutants.  The 
mineralization  rates  of  a  number  of  common  organ- 
ic contaminants  in  aqueous  Ti02  suspensions  were 
studied  under  identical  conditions  over  a  range  of 
concentrations  and  expressed  in  terms  of  Lang- 
muir-Hinshelwood  (L-H)  kinetics.  Benzoic  acid, 
salicylic  acid,  phenol,  2-chlorophenol,  3-chloro- 
phenol,   4-chlorophenol,    nitrobenzene,    methanol, 
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IDENTIFICATION  OF  ORGANIC  N-CHLOR^ 
MINES  IN  VITRO  IN  STOMACH  FLUI1 
FROM  THE  RAT  AFTER  CHLORINATION. 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    c 

Chemical  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11714 


PHOTODEGRADATION  OF  2-  AND  3-CHLOI 
OPHENOL  IN  TI02  AQUEOUS  SUSPEP 
SIONS. 

Ecole  Centrale  de  Lyon,  Ecully  (France). 

For  primary  bibliographic   entry  see  Field   51 

W90-11717 

SEPARATION  OF  DISSOLVED  ORGANIC 
FROM  WATER  BY  PERVAPORATION. 

Membrane  Technology  and  Research,  Inc.,  Men 
Park,  CA. 

I.  Blume,  J.  G.  Wijmans,  and  R.  W.  Baker. 
Journal  of  Membrane  Science  JMESDO,  Vol.  4 
No.   3,   p   253-285,    1990,   25   fig,   7   tab,   20  r< 

Descriptors:  'Chloroform,  'Membranes,  'Organ 
solvents,  'Pervaporation,  'Separation  techniqu< 
♦Water  treatment,  Chemical  treatment,  Chlorim 
ed  hydrocarbons. 

Thin  composite  membranes  are  able  to  separa 
dissolved  organic  solvents  from  water  by  perv 
poration.  The  separation  performance  of  a  perv 
poration  process  was  considered  as  a  combinatii 
of  an  evaporation  step  and  a  diffusion  step.  For  t 
experimental  work,  poly(dimethylsiloxane)  and  p 
lyolefin  composite  membranes  were  incorporat 
into  0.1-0.3  square  meter,  2-inch  diameter  laboral 
ry  spiral-wound  test  modulus.  Typical  fluxes  we 
in  the  range  0.2-1.5  L/sq  m/hr,  depending  on  t 
operating  conditions  and  the  feed  solution.  T 
membranes  used  were  non-selective  for  polar  si 
vents  such  as  ethanol  so  that  the  overall  enric 
ment  of  polar  solvents  in  the  permeate  was  typic 
ly  5-10  fold.  With  non-polar  solvents  such  as  etl 
acetate,  chloroform  and  1,1,2-trichloroethai 
where  the  membrane  selectivity  is  greater  th 
one,  organic  enrichment  in  the  permeate  of  50-4 
fold  was  obtained.  Pervaporation  therefore  appej 
to  be  an  economically  viable  method  of  removi 
non-polar  solvents  from  dilute  aqueous  strear 
Preliminary  calculations  show  plant  capital  costs 
the  range  of  $3  to  $5  per  gallon  of  feed  water  | 
day  and  operating  costs  of  $2  to  $10  per  1,C 
gallons  of  feed  water  treated.  (Author's  abstra 
W90- 11740 


CHEMICAL  AND  PHYSICAL  ASPECTS  < 
DISSOLVED-AIR  FLOTATION  FOR  THE  E 
MOV AL  OF  ALGAE. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  I 

gineering. 

J.  K.  Edzwald,  and  B.  J.  Wingler. 

Aqua  AQUAAA,  Vol.  39,  No.  1,  p  24-35,  Feb 

ary  1990.  9  fig,  5  tab,  24  ref.  EPA  Cooperat 

Agreement  CR8 12639. 
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scriptors:  'Algae,  *Chlorella,  'Cyclotella,  'Dis- 
Ived-air  flotation,  'Flocculation,  'Flotation, 
^ater  treatment,  Hydrogen  ion  concentration, 
ater  treatment  facilities. 

iboratory  dissolved  air-flotation  (DAF)  experi- 
snts  were  performed  by  spiking  Chlorella  vul- 
ris  (green  algae)  and  Cyclotella  sp.  (diatom)  into 
achusett  Reservoir  water  under  controlled  con- 
ions  of  algal  growth  phase  and  initial  cell  con- 
ntration.  The  study  showed  that  chemical  pre- 
atment  is  required  for  good  flotation  perform- 
ce,  i.e.  coagulant  dosages  and  pH  conditions  that 
aduce  destabilized  particles  or  floe  of  low  sur- 
x  charge.  A  short  flocculation  period  ahead  of 
tation  may  be  beneficial,  but  long  flocculation 
les  are  not  needed.  The  laboratory  studies 
awed  that  a  bubble  volume  concentration,  an 
portant  design  and  operating  parameter,  of  2900 
m  was  sufficient  to  treat  a  water  containing 
D.000  algael  cells/ml.  (Author's  abstract) 
90-11815 


50NE--CHLORAMINES  AND  ACTIVATED 
lRBON  TO  CONTROL  DISINFECTION  BY- 
tODUCTS. 

uthern  California  Metropolitan  Water  District, 
is  Angeles. 

J.  McGuire,  C.  H.  Tate,  and  N.  L.  Patania. 
|ua  AQUAAA,  Vol.  39,  No.  1,  p  36-47,  Febru- 
I  1990.  12  fig,  5  tab,  23  ref. 

scriptors:  'Drinking  water,  'Granular  activated 
rbon,  'Hydrogen  peroxide,  'Ozonation,  'Triha- 
nethanes,  'Water  treatment,  California,  Cost 
ilysis,  Ozone,  Surface  water,  Water  treatment 
Blties. 

le  Metropolitan  Water  District  of  Southern  Cali- 
■nia  has  conducted  two  major  research  studies 

the  control  of  disinfection  by-products  (DBP). 
ie  first  project,  a  $1.2-million  bench  and  pilot 
dy,  evaluated  granular  activated  carbon  treat- 
ing The  second  study,  presently  underway,  in- 
Ives  bench,  pilot  and  full-scale  studies  of  ozone 
1  hydrogen-peroxide-ozone  (peroxone)  followed 

chloramines;  and  a  demonstration  plant  is  cur- 
itly  under  design.  The  GAC  treatment  technolo- 

would  cost  $1-4  billion  in  capital  costs  and 
KC  was  not  effective  for  removing  all  the  triha- 
aethane  precursors  from  the  waters  studied.  Re- 
ts of  the  instantaneous  DBP  analyses  on  samples 
i-treated  with  ozone  or  peroxone  indicated  that 
■els  of  trihalomethane  and  other  DBP's  were  at 

near  detection  levels,  with  the  exception  of 
lehydes.  Formaldehyde  (9-18  microgram/L)  and 
:taldehyde  (2-5  microgram/L)  were  produced 

both  ozone  and  peroxone  treatment.  Trihalo- 
thane  levels  produced  by  chlorine,  ozone-chlo- 
e  and  peroxone-chlorine  all  exceed  100  micro- 
un/L.  These  oxidants  must  be  used  in  conjunc- 
n  with  chloramines  to  produce  very  low  levels 
DBP's.  Metropolitan's  capital  cost  estimates  for 
plementation  of  ozone  peroxone  processes  at  its 
sxisting  water  treatment  facilities  ranges  from 
)0-300  million.  Ozone  or  peroxone  are  economi- 
ly  feasible  processes  which  are  capable  of  con- 
illing  trihalomethanes  and  other  disinfection  by- 
xlucts,  providing  effective  disinfection  and  re- 
iving objectionable  tastes  and  odors.  (Feder- 
T) 
90-11816 


'PEARANCE  OF  INVERTEBRATES  IN 
OW  SAND  FILTERS  AND  RESERVOIRS  OF 
[E  ZURICH  WATER  SUPPLY. 

rich  Water  Supply  (Switzerland). 

Bppli. 

|ua  AQUAAA,  Vol.  39,  No.  1,  p  48-55,  Febru- 

1 1990.  10  fig,  3  tab,  1  ref. 

scriptors:  'Crustaceans,  'Drinking  water,  *In- 
rtebrates,  'Ozonation,  'Sand  filters,  'Switzer- 
id,  'Water  quality,  'Water  treatment,  'Water 
atment  facilities,  'Zurich,  Reservoirs. 

surface-water  treatment  plants  using  slow  and 
ers  as  a  cleaning  unit,  invertebrates  find  optimal 
ing  conditions  mainly  on  the  surface  of  these 
ers.  Depending  on  the  operational  conditions  of 
;h  filters,  some  species  pass  through  the  sand 


layer  and  appear  in  the  final  drinking  water.  The 
bottom  deposits  in  clean  water  reservoirs  and  the 
low  water  velocity  may  lead  to  rapid  propagation 
of  up  to  300  individuals/  cu  m.  The  species  Canth- 
ocamptus  is  the  dominant  invertebrate  in  the  distri- 
bution system  of  the  Zurich  water  supply.  Neither 
routine  reservoir  cleaning  nor  the  addition  of  chlo- 
rine dioxide  as  a  network  protection  agent  are  able 
to  reduce  these  populations  significantly.  A  health 
risk  for  humans  is  not  known,  and  a  drinking  water 
standard  has  not  yet  been  established.  In  the  near 
future  a  new  sequence  of  treatment  stages  is 
planned.  The  slow  sand  filter  will  no  longer  follow 
intermediate  ozonation  with  GAC,  but  will  pre- 
cede it.  This  intermediate  oxonation  procedure  is 
expected  to  kill  all  of  these  invertebrates.  (Author's 
abstract) 
W90-11817 


300- YEAR  WATER  SUPPLY  REQUIREMENT- 
ONE  COUNTY'S  APPROACH. 

A.  L.  Mayo. 

Journal  of  the  American  Planning  Association 
JAPAD9,  Vol.  56,  No.  2,  p  197-209,  Spring  1990.  3 
tab,  7  fig,  24  ref. 

Descriptors:  'Colorado,  'Groundwater  manage- 
ment, 'Regulations,  'Surface  water  availability, 
'Urban  planning,  'Water  management,  'Water 
policy,  'Water  resources  management,  El  Paso 
County. 

Colorado  has  adopted  and  the  courts  have  upheld 
a  land  use  regulation  that  requires  a  300-year  water 
supply  for  new  subdivisions.  This  stringent  policy 
was  developed  in  response  to  unprecedented 
growth  pressures,  limited  or  difficult-to-acquire 
surface  and  ground  water  supplies,  the  absence  of  a 
credible  water  authority  for  the  provision  of  urban 
water  and  state  law  that  permits  depletion  of 
ground  water  within  100  years.  The  regulations  are 
an  attempt  to  equate  the  availabilities  of  non- 
renewable and  renewable  water  supplies,  and  to 
balance  the  competing  needs  for  economic  devel- 
opment with  the  desire  to  avoid  an  expensive 
water  bailout  by  future  generations.  (Author's  ab- 
stract) 
W90- 11825 


TESTING  OF  FILTER  MEDIA. 

University  Coll.,  London  (England).  Dept.  of  Civil 

and  Municipal  Engineering. 

K.  J.  Ives. 

Aqua  AQUAAA,  Vol.  39,  No.  3,  p  144-151,  June 

1990.  5  fig,  3  tab,  14  ref.  2  append. 

Descriptors:  'Filter  media,  'Filters,  'Sand, 
'Standards,  'Water  treatment,  Acid  solubility, 
Density,  Granular  filter  media,  Hardness,  Labora- 
tory equipment,  Microscopy,  Physical  properties, 
Settling  velocity,  Shape,  Sieves. 

Granular  filter  media,  most  typically  sand,  must  to 
satisfy  specifications  relating  to  their  physical 
properties.  Surprisingly,  no  International  Stand- 
ards Organization  specification  exists  for  filtration 
media.  Physical  properties  of  importance  include 
appearance  and  cleanliness,  size  grading,  density, 
settling  velocity,  shape,  acid  solubility,  hardness 
and  resistance  to  attrition.  Microscopic  examina- 
tion, at  magnifications  of  20  to  80  times  are  suffi- 
cient for  most  grain  sizes.  The  use  of  stereomicros- 
copy  enhances  the  images,  particularly  surface  tex- 
ture and  shape.  The  most  common  specification  for 
granular  filter  material  relates  to  sieving.  Sieve 
sizes  are  nearly  internationally  standardized  with 
International  Standards  Organization  specifica- 
tions. The  density  of  granular  material  does  not 
directly  affect  performance  as  a  filter  media,  but  it 
provides  vital  information  that  is  required  relative 
to  the  backwashing/fluidization  behavior  of  filter 
grains.  The  settling  velocity  of  individual  grains  of 
uniform  size  in  water  of  known  temperature  helps 
determine  their  stratification  behavior.  It  is  also 
important  because  the  interpretation  of  the  settling 
velocity  using  fluid  mechanical  theory  can  give  the 
equivalent  hydraulic  diameter  of  a  sphere  of  the 
same  settling  velocity.  This  leads  to  the  calculation 
of  hydraulic  shape.  This  value  represents  the  ratio 
of  the  equivalent  hydraulic  size  to  the  sieve  size. 
Porosity  is  defined  as  the  pore  volume  per  unit 


filter  volume.  It  is  a  useful  measure  for  it  enables 
the  mass  of  media  to  be  calculated  to  fill  a  given 
volume  of  the  filter.  A  hydrochloric  acid  test  en- 
sures the  integrity  of  the  grains.  Hardness  may 
greatly  vary,  ranging  from  softer  anthracite  to 
very  hard  sand.  The  resistance  of  filter  grains  to 
attrition  during  backwash  is  a  vital  property.  Test- 
ing of  filter  media  determines  the  suitability  of  the 
material  for  water  filtration  purposes,  but  this  does 
not  determine  whether  or  not  it  is  appropriate  for 
any  particular  filtration  application.  (Mertz-PTT) 
W90- 11927 


ASSESSMENT  OF  THE  WATER-SUPPLY  SIT- 
UATION IN  ECOWAS  COUNTRIES  AND  THE 
POLICY  IMPLICATIONS. 

Nigerian  Inst,  of  Social  and  Economic  Research, 

Ibadan. 

For  primary  bibliographic  entry  see   Field   6D. 

W90- 11928 


TREATMENT  CHANGES  AT  EAST  BAY  MU- 
NICIPAL UTILITY  DISTRICT  TO  CONTROL 
DISINFECTION  BY-PRODUCTS. 

East  Bay  Municipal  Utility  District,  Oakland,  CA. 

J.  B.  Gilbert,  K.  E.  Cams,  K.  B.  Stinson,  and  J.  M. 

Gaston. 

Aqua  AQUAAA,  Vol.  39,  No.  3,  p  161-171,  June 

1990.  5  fig,  5  tab,  1  ref. 

Descriptors:  'Chlorination,  'Ozonation,  'Safe 
Drinking  Water  Act,  'Trihalomethanes,  'Water 
treatment,  California,  Disinfection,  Drinking 
water,  San  Francisco  Bay,  Water  law,  Water  treat- 
ment facilities. 

In  1974,  the  United  States  adopted  the  Safe  Drink- 
ing Water  Act.  This  was  largely  due  to  the  disclo- 
sure that  more  than  80  potential  carcinogens  had 
been  discovered,  and  that  many  of  those  were 
formed  when  the  water  was  chlorinated.  Since 
then,  the  U.S.  EPA  has  adopted  regulations  to 
limit  trihalomethanes  in  drinking  water  to  100  mi- 
crogram/L and  disinfection,  filtration  and  other 
treatment  requirements  have  been  incorporated 
into  the  Act.  The  East  Bay  Municipal  Utility  Dis- 
trict serves  1.1  million  people  in  the  eastern  San 
Francisco  Bay  area.  Their  efforts  to  comply  with 
Safe  Drinking  Water  Act  regulations  included 
chlorinating  water  in  two  doses,  rather  than  one 
large  dose,  beginning  at  the  aqueduct  in  the  Sierra 
Nevada  mountains.  This  reduced  trihalomethanes 
by  40%.  Ozone  facilities  at  two  of  the  district's 
water  treatment  plants  should  be  completed  by 

1991.  Many  other  water  utilities  in  the  U.S.  are 
planning  similar  changes  in  water  treatment  prac- 
tices to  comply  with  increasingly  stringent  drink- 
ing water  regulations.  There  will  be  a  significant 
shift  from  pure  chlorine  to  ozone  for  primary 
disinfection  and  an  increase  in  the  use  of  chlora- 
mines for  maintenance  of  a  disinfectant  residual  in 
the  distribution  system.  These  changes  in  technolo- 
gy will  be  made  in  order  to  improve  disinfection, 
reduce  disinfectant  by-products  and  maintain  mi- 
crobiological quality  in  the  distribution  system. 
(Mertz-PTT) 

W90- 11929 


DEVELOPMENT  OF  A  DYNAMIC  CALCULA- 
TION MODEL  FOR  DRINKING-WATER  NET- 
WORKS. 

Amsterdam    Municipal    Water    Supply    (Nether- 
lands). 
J.  Cohen. 

Aqua  AQUAAA,  Vol.  39,  No.  3,  p  172-187,  June 
1990.  20  fig,  9  tab,  4  ref. 

Descriptors:  'Computer  programs,  'Computers, 
'Water  distribution,  DYNA,  DYNASIM,  Drink- 
ing water,  Flow  discharge,  Simulation,  The  Neth- 
erlands, Water  pressure. 

A  complete  dynamic  program  was  started  a  few 
years  ago  at  the  Amsterdam  Municipal  Water 
Supply  (The  Netherlands).  A  fully  dynamic  calcu- 
lation and  simulation  program  for  flows  and  pres- 
sures, called  DYNA  was  developed.  This  forms 
the  basis  of  a  total  software  package  DYNASIM, 
which  is  used  to  determine  quality  change,  travel- 
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ling  tunes  and  routes  of  specific  portions  of  flow  in 
drinking  water  distribution  networks.  The  strength 
of  the  program  is  that  analog  differential  equations, 
which  are  valid  for  any  optional  period  of  time,  are 
numerically  solved  in  an  elegant  manner.  This  has 
made  possible  a  continuous  output  over  the  chosen 
period  of  time.  The  basic  DYNA  program  for  the 
determination  of  flows  and  pressures  has  been  per- 
fected to  the  extent  that  it  is  being  used  for  routine 
calculations.  The  part  of  the  program  for  the  deter- 
mination of  travelling  times  and  residential  times 
with  their  corresponding  flow  routes  and  statistical 
processing,  known  as  QUALI,  is  in  such  an  ad- 
vanced stage  of  development  that  is  expected  to  be 
operational  within  the  near  future.  (Mertz-PTT) 
W90- 11930 


CLOGGING-FRONT  BEHAVIOUR  IN  DUAL- 
MEDIUM  FILTERS. 

M.  Y.  Al-Ani. 

Aqua  AQUAAA,  Vol.  39,  No.  3,  p  188-196,  June 

1990.  10  fig,  3  tab,  17  ref. 

Descriptors:  *Clogging,  *Filters,  *Water  pretreat- 
ment,  *Water  treatment,  Clogging  front,  Filter 
media,  Filtration,  Iraq,  Pilot  plants. 

The  rapid-rate  filtration  process  for  treating  water 
using  a  conventional  treatment  train  is  character- 
ized by  clogging-front  formation.  The  advance- 
ment of  this  weak  clogging  front  depends  on  pre- 
treatment  and  filter  operation  conditions.  A  pilot 
plant  with  a  capacity  of  1000  cubic  m/day,  using 
Tigris  river  water,  was  used  to  study  the  behavior 
of  this  clogging-front  advancement.  The  pilot  plant 
had  two  identical  filters,  each  1.5  square  m  in  area, 
with  five  manometers  tapping  four  layers  of  filter 
medium  for  head-loss  measurement.  Influent  and 
effluent  turbidities  were  measured  as  an  index  of 
filtration  efficiency.  The  advancement  of  the  clog- 
ging front  was  investigated  as  a  function  of  the 
following  variables:  (a)  coagulant  pre-treatment 
dose,  (b)  filtration  rate,  and  (c)  media  grain  size. 
The  penetration  of  the  clogging  front  was  ob- 
served by  head-loss  measurement.  From  these 
measurements,  water  production  per  run  was  maxi- 
mized, avoiding  turbidity  breakthrough  before  the 
terminal  head-loss  was  reached.  (Author's  abstract) 
W90-11931 


WATER  PURD7ICATION  BY  RADIATION  IN- 
DUCED OXIDATION  (THESIS  EXCERPTS). 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Chemi- 
cal Engineering. 

R.  W.  Fleming,  and  D.  W.  Tedder. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  25,  No.  4,  p  425-446,  May  1990.  6 
fig,  19  ref. 

Descriptors:  *Adsorption,  *Carbon,  *Cesium  ra- 
dioisotopes, 'Cobalt  radioisotopes,  •Computer 
models,  'Water  treatment,  Computer-aided  design, 
Gamma  radiation,  Oxidation,  Radinox  process,  Ra- 
dioisotopes. 

Water  can  be  purified  using  'radinox'  or  carbon 
adsorption  with  subsequent  gamma-radiation  in- 
duced oxidation  of  the  adsorbates.  A  theoretical 
design  model  of  formaldehyde  removal  and  de- 
struction was  examined.  Three  gamma-radiation 
sources  were  examined:  137Cs  pollucite  in  the 
standard  Hanford  capsule,  60Co,  and  spent  light 
water  reactor  fuel  rods.  Cobalt-60  offered  the  high- 
est radiation  intensity  and  efficiency,  but  is  was 
also  the  most  expensive  radiation  source.  Maintain- 
ing a  high  oxygen  partial  pressure  was  a  key  design 
consideration.  Simulations  from  1-10  atmospheres 
pressure  suggested  that  pressurized  operation 
would  significantly  enhance  the  oxidation  rates. 
Other  key  physical  parameters  were  the  external 
and  pore  diffusion  rates  to  the  solid  surface, 
oxygen  adsorption,  and  the  effects  of  carbon  parti- 
cle size.  Radinox  has  potential  for  purifying  water 
from  broad  classes  of  species  by  adsorption  and 
oxidation.  With  some  pollutants  only  water  and 
carbon  dioxide  were  formed.  With  others,  less 
harmful  gaseous  or  acidic  species  resulted.  Model- 
ing Radinox  behavior  was  challenging,  but  feasi- 
ble. It  required  numerical  integration  in  at  least 
two  dimensions  and  an  integrated  model  that  con- 
sidered mass  transfer  between  gaseous,  liquid,  and 
solid  phases  with  chemical  reaction.  (Mertz-PTT) 


W90- 11947 

REMOVAL  OF  NON  IONIC  SURFACTANT 
FROM  WATER  ONTO  ACTIVATED  CARBON. 
INFLUENCE  OF  ORGANIC  COMPOUNDS 
(ELIMINATION  DE  MICROPOLLUTANTS 
PAR  ADSORPTION  SUR  CHARBON  ACTIF 
DANS  L'EAU:  CAS  D'UN  TENSIOACTIF  NON 
IONIQUE;  INFLUENCE  DE  CO-ADSORBATS). 
Limoges  Univ.  (France).  Lab.  de  Genie  Chimique, 
Traitement  des  Eaux. 

M.  Allali-Hassani,  O.  Dusart,  and  M.  Mazet. 
Water  Research  WATRAG,  Vol.  24,  No.  6,  p  699- 
708,  June  1990.  13  fig,  2  tab,  29  ref.  English  sum- 
mary. 

Descriptors:  'Activated  carbon,  'Adsorption, 
•Nonionic  surfactants,  'Wastewater  treatment, 
•Water  treatment,  Alcohols,  Isotherms. 

Adsorption  of  organic  micropollutants  on  activat- 
ed carbon  is  an  integral  part  of  most  advanced 
water  and  wastewater  purification  systems.  Equi- 
libria and  capacity  relationships  for  monocompon- 
ent  systems  are  well  established  and  quantitatively 
expressed  by  the  Langmuir  or  Freundlich  isoth- 
erms. The  results  of  a  non-ionic  surfactant,  NP8 
have  been  determined  for  a  micromolar  concentra- 
tion range.  Using  Langmuir  and  Derylo-Jaroniec 
equations,  the  saturated  capacity,  the  equilibrium 
constant  and  energetic  parameters  can  be  deduced. 
The  influence  of  co-adsorbates  (linear  and  ramified 
alcohol  anionic  surfactants,  CH3(CH2)llS04Na) 
was  also  tested.  The  saturated  capacity  for  the 
non-ionic  surfactant  was  determined  to  be  0.60 
mmol/g  while  the  Langmuir  equilibrium  adsorp- 
tion constant  was  K  =  3  million  1/mol.  For  the 
anionic  surfactant,  the  saturate  capacity  was  0.70 
mmol/g  and  K  =  104  million  1/mol.  Also,  an 
energy  adsorption  of  E  =  -60  kJ/mol  is  deduced 
for  the  two  solutes.  The  results  indicate  a  relatively 
strong  fixation  near  to  a  chemisorption  for  each 
surfactant.  (Author's  abstract) 
W90- 11993 


CONTINUOUS  LIQUID-LIQUID  EXTRAC- 
TION FOR  THE  PREPARATION  OF  CHLOR- 
INATED WATER  SAMPLES  FOR  THE  AMES 
BIOASSAY. 

Drexel  Univ.,  Philadelphia,  PA.  Environmental 
Studies  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 11994 


COMPETITIVE  ADSORPTION  OF  TRICH- 
LOROETHYLENE  AND  HUMIC  SUBSTANCES 
FROM  GROUNDWATER  ON  ACTIVATED 
CARBON. 

Technical   Univ.   of  Szczecin  (Poland).   Inst,   of 

Water  Engineering. 

K.  Wilmanski,  and  A.  N.  van  Breemen. 

Water  Research  WATRAG,  Vol.  24,  No.  6,  p  773- 

779,  June  1990.  7  fig,  2  tab,  15  ref. 

Descriptors:  'Activated  carbon,  'Adsorbents, 
'Humic  substances,  'Mathematical  models, 
♦Model  studies,  'Trichloroethylene,  'Water  treat- 
ment, Competitive  adsorption,  Groundwater  pollu- 
tion, Groundwater  quality,  Isotherms,  Water 
chemistry. 

The  interactions  between  trichloroethylene  (TCE) 
and  humic  substances  during  simultaneous  adsorp- 
tion from  groundwater  on  activated  carbon  were 
investigated  using  a  batch  equilibrium,  rate  test, 
and  the  laboratory  scale  column  system.  The 
column  apparatus  was  used  for  the  comparative 
experiments  of  TCE  removal  from  raw  water  and 
from  water  pretreated  in  a  separate  activated 
carbon  column.  Results  obtained  show  that  the 
presence  of  natural  organic  background  in  ground- 
water can  considerably  decrease  the  adsorption 
rate  and  activated  carbon  capacity  for  TCE.  The 
modified  simplified  competitive  equilibrium  ad- 
sorption model  (SCAM)  can  be  useful  for  the 
prediction  of  the  adsorption  isotherms  of  TCE  and 
humic  substances  in  the  bicomponent  systems.  The 
differential  column  batch  reactor  (DCBR)  rate 
data  for  TCE  removal  cannot  be  successfully  pre- 
dicted  using  the  homogeneous  surface  diffusion 


model  (HSDM)  assuming  surface  diffusion  insic 
of  the  carbon  particles.  Complexation  effects  ai 
supposed  to  be  responsible  for  the  observation  i 
the  desorption  of  relatively  low  amounts  of  TC 
and  the  lack  of  the  competitive  effect  of  hum 
substances  on  TCE  isotherms  at  low  concentratic 
levels.  (Author's  abstract) 
W90- 12003 


DECOMPOSITION  OF  HUMIC  ACID  AND  R) 
DUCTION  OF  TRIHALOMETHANE  FORMj 
TION  POTENTIAL  IN  WATER  BY  OZON 
WITH  U.  V.  IRRADIATION. 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Applii 

Chemistry. 

K.  Kusakabe,  S.  Aso,  J.  Hayashi,  K.  Isomura,  anc 

S.  Morooka. 

Water  Research  WATRAG,  Vol.  24,  No.  6,  p  78 

785,  June  1990.  7  fig,  21  ref.  Japanese  Ministry 

Education,     Science    and     Culture     Grant    N 

63602538. 

Descriptors:  'Humic  acids,  'Humic  substano 
'Ozonation,  'Trihalomethanes,  'Ultraviolet  rai 
ation,  'Water  treatment,  Acetic  acid,  Chlorinat 
hydrocarbons,  Chlorination,  Chlorine,  Chloi 
form,  Kinetics,  Organic  carbon. 

Carcinogenic  and  mutagenic  activity  of  chlorin 
ed  organic  compounds  in  water  has  become 
major  concern  with  regard  to  human  heal 
Chlorinated  organics  are  formed  by  the  reacti 
between  humic  acids  and  chlorine  which  is  add 
in  the  water  treatment  process.  Ozone  is  a  stro 
oxidant,  but  the  direct  attack  of  molecular  ozon< 
not  suitable  for  the  complete  oxidation  of  dissoh 
organic  compounds.  In  contrast,  reactions  of  l 
OH  radical  formed  by  photochemical  decompc 
tion  of  ozone  are  very  fast  and  non-selective, 
study  was  performed  to  outline  kinetics  for 
removal  of  trihalomethane  (THM)  precursors 
water.  Humic  acids  dissolved  in  water  are  decc 
posed  by  ozone  under  ultraviolet  (UV)  irradiat 
at  a  pH  6.9.  The  decomposition  rate  of  the  tc 
organic  carbon  (TOC)  is  obtained  as  a  function 
the  UV  intensity  and  the  residual  ozone  concent 
tion,  assuming  the  reaction  obeys  first  order  kit 
ics  with  respect  to  relative  TOC  concentrati 
Major  final  products  are  acetic  acid,  formic  a 
and  oxalic  acid,  which  are  refractory  to  ozonat 
and  are  no  longer  precursors  of  trihalomethai 
The  amount  of  chloroform  and  total  organic  chl 
ides  generated  by  chlorination  are  drastically 
creased  by  UV  irradiation.  No  increase  in 
trihalomethane  formation  potential  was  obser 
in  the  course  of  the  UV  ozonation.  (Korn-Fl 
W90- 12004 


DIHALOACETONTTRIXES  IN  DUTCH  DRU 
ING  WATERS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Mil 
hygiene,  Bilthoven  (Netherlands). 
R.  J.  B.  Peters,  E.  W.  B.  de  Leer,  and  L.  de  Gal 
Water  Research  WATRAG,  Vol.  24,  No.  6,  p  S 
800,  June  1990.  2  fig,  2  tab,  10  ref.  Netherla 
Ministry  of  Public  Housing,  Physical  Planning 
Environmental  Protection  Project  Number  718( 

Descriptors:  'Drinking  water,  'Trihalometha 
'Water  analysis,  'Water  treatment,  Analyt 
methods,  Analytical  techniques,  Netherlands. 

Dihaloacetonitriles  (DHAN)  are  formed  dui 
chlorine  disinfection  of  drinking  water,  tog© 
with  the  better  known  and  more  frequently  m 
ured  trihalomethanes  (THM).  Nine  Dutch  drinl 
waters  were  analyzed  for  DHANs  and  THMs. 
the  analyses,  a  method  was  developed  usin 
thick-film  capillary  column  that  gave  a  good  » 
ration  and  detection  limits  lower  that  0.04  and 
micrograms/L  for  DHANs  and  THMs,  respect 
ly.  All  chlorinated  drinking  waters  cor 
DHANs  (0.04-1.05  micrograms/L)  and  Tr 
(3.1-49.5  micrograms/L)  indicating  that  the  f 
ence  of  these  compounds  is  a  consequence  of  u 
chlorine.  In  most  cases  the  brominated  DHj 
and  THMs  were  higher  in  concentration  than 
chlorinated  ones.  The  average  DHAN  concei 
tion  was  about  5%  of  the  average  THM  concei 
tion  and  there  was  a  reasonable  correlation 
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:ween  the  DHAN  and  THM  concentration.  Fur- 
Jiermore,  there  seems  to  be  a  relation  between  the 
otal  DHAN  concentration  and  total  THM  con- 
:entration  in  the  water  of  treatment  plants  which 
ise  activated  carbon  filtration  followed  by  postch- 
orination.  This  also  shows  that  activated  carbon 
liters  are  not  capable  of  removing  all  precursor 
naterials  for  DHANs.  (Korn-PTT) 
W90- 12006 


3G.  Water  Quality  Control 


MECENT  DEVELOPMENTS  IN  OXYGEN- 
ATION OF  THE  TIDAL  THAMES. 

I  J.  Loyd,  and  M.  R.  Whiteland. 
ournal  of  the  Institution  of  Water  and  Environ- 
nental  Management  JIWMEZ,  Vol.  4,  No.  2,  p 
103-111,  April  1990.  4  fig,  5  ref. 

Descriptors:  'Aeration,  'England,  'Hydraulic 
Kjuipment,  'Oxygenation,  'Reaeration,  'Thames 
liver,  'Water  pollution  treatment,  'Water  quality 
XMitrol,  Adsorption,  Dissolved  oxygen,  Fishkill, 
.xmdon,  Storm  wastewater,  Tidal  rivers. 

ncreased  polluting  loads  are  discharged  to  the 
idal  Thames  at  times  of  heavy  rainfall.  This  can 
ead  to  a  rapid  decline  in  dissolved-oxygen  (DO) 
oncentrations,  which  has  sometimes  resulted  in 
ish  mortality.  The  problem  is  caused  by  the  cumu- 
ative  effect  of  surface  runoff,  increased  flows  from 
ewage-treatment  works,  and  storm-sewage  dis- 
:harges  from  the  combined  drainage  of  Inter 
xmdon.  An  experimental  system  of  in-river  oxy- 
;enation  has  been  operated  by  Thames  Water  in 
irder  to  alleviate  the  problem.  The  system  was 
lased  on  an  experimental  oxygenation  vessel  based 
in  a  barge-mounted  pressure  swing  adsorption 
PSA)  plant  of  10  tons/day  capacity.  This  vessel, 
he  Thames  Bubbler,  has  been  reliably  operational 
or  8  yrs.  Theoretical  calculations  show  that  with 
n  injection  rate  of  10  to  0/day  in  the  upper 
eaches  will  produce  an  increase  of  up  to  2  mg/L 
JO  concentration.  Following  an  investigation  into 
ither  options,  the  Thames  Water  Authority  ac- 
|uired  a  larger  'Bubbler'  in  an  increased  capacity. 
Liver  water  is  drawn  in  through  a  large  capture  in 
he  bows  of  the  vessel,  then  paired  through  a 
oarse  screen  of  12  mm-spaced  vertical  bars  to 
emove  debris.  Four  210-kw  submersible  pumps 
orce  the  river  water  through  the  vitox  Venturis, 
vhere  oxygen  from  the  PSA  plant  in  injected  into 
high  pressure  stream  of  water.  The  gas/water 
aixture  is  then  returned  to  the  river  through  160 
pecifically-designed  nozzles  situated  below  the 
vater  line  along  the  sides  of  the  craft  and  angled 
lownward  at  20  degrees.  Bubbles  are  shattered 
ato  millions  of  microbubbles,  which  rapidly  dis- 
olve  before  they  reach  the  river  surface.  This  new 
"hames  Bubbler  was  officially  accepted  by 
*hames  Water  in  October  1988  and  will  shortly  be 
valuated  in  a  series  of  trials.  The  extra  capacity  of 
naneuverability,  will  make  a  significant  improve- 
aent  to  its  performance  and  to  its  ability  to  pre- 
ent  the  formation  of  lethal  DO  sags.  (Davis-PTT) 
V90- 10533 


iXPERT  SYSTEMS  FOR  THE  INTERPRETA- 
"ION  OF  RrVER  QUALITY  DATA. 

mperial  Coll.  of  Science  and  Technology,  London 

England). 

!.  J.  Wishart,  J.  P.  Lumbers,  and  I.  M.  Griffiths. 

ournal  of  the  Institution  of  Water  and  Environ- 

aental  Management  JIWMEZ,  Vol.  4,  No.  2,  p 

94-202,  April  1990.  4  fig,  1  tab,  24  ref. 

Descriptors:  'Expert  systems,  'Management  plan- 
ing, 'Monitoring,  'Water  pollution  control, 
Water  quality  management,  Automation,  Data  in- 
erpretation,  Decision  making,  River  systems, 
Vater  quality,  Water  quality  control. 

iample  data  on  river  quality  are  used  for  a  variety 
f  management  purposes.  Two  areas  for  the  appli- 
ation  of  expert  systems  in  the  interpretation  of 
vater  quality  data  are:  (1)  automation  of  compli- 
nce  testing  and  classification;  and  (2)  remedying 
lefects  and  interpreting  the  effect  of  varying  am- 
aonia  levels  on  fish.  A  prototype  program  has 
hown  the  feasibility  of  encoding  this  type  of  infor- 


mation in  a  rule-based  system.  Extension  of  this 
approach  to  incorporate  expertise  in  data  valida- 
tion, statistical  analysis  and  heuristic  knowledge  of 
the  application  of  standards  would  provide  an  ex- 
periment system  of  practical  valve  in  compliance 
assessment.  The  current  place  for  expert  systems  in 
the  interpretation  of  river  quality  data  appears  to 
be  to  support  or  extend  current  methods.  (Davis- 
PTT) 
W90- 10543 


COASTAL  WATER  RESOURCES. 

For  primary  bibliographic  entry  see  Field  2L. 
W90- 10584 


TRENDS  IN  THE  WATER  QUALITY  OF  AN 
URBAN  ESTUARY:  HACKENSACK  MEADOW- 
LANDS,  NEW  JERSEY. 

Hackensack  Meadowlands  Development  Commis- 
sion, Lyndhurst,  NJ.  Lab.  Operations  and  Re- 
search. 

C.  Cheng,  and  E.  Konsevick. 
IN:  Coastal  Water  Resources.   Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.    1988.  p   147-154,  4  fig,  3  tab,  9  ref. 

Descriptors:  'Coastal  waters,  'Estuaries,  'Moni- 
toring, 'Tidal  marshes,  'Water  pollution  control, 
Biochemical  oxygen  demand,  Buffer  capacity,  Dis- 
solved oxygen,  New  Jersey,  Salinity,  Statistical 
analysis,  Temperature,  Water  quality  management. 

The  Hackensack  Meadowlands  Development 
Commission  (HMDC),  a  New  Jersey  state  plan- 
ning agency,  has  been  conducting  a  summer  water 
quality  program  since  1971.  Sampling  sites  on  the 
tidal  portion  of  the  Hackensack  River  and  its  tribu- 
taries have  been  monitored.  Of  the  thirteen  param- 
eters evaluated  this  study  reports  on  just  four: 
temperature,  salinity,  biochemical  oxygen  demand, 
and  dissolved  oxygen.  The  data  generated  has  al- 
lowed the  HMDC  to  assess  trends  in  a  perturbed 
urban  estuary  over  time.  Parametric  and  non-para- 
metric statistical  analysis  reveal  that  the  system 
maintains  the  capacity  to  buffer  stress.  Comparing 
results  to  precipitation  prevented  the  measurement 
of  the  extent  that  natural  cycles  influence  water 
quality.  Overall  water  quality  in  the  Hackensack 
River  has  not  changed  significantly  over  the  last 
ten  years.  (See  also  W90- 10584)  (Author's  abstract) 
W90-10592 


HISTORICAL  TRENDS  IN  NUTRIENT  LOAD- 
ING TO  THE  NEUSE  RIVER  ESTUARY,  NC. 

East   Carolina   Univ.,    Greenville,    NC.    Inst,    for 
Coastal  and  Marine  Resources. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 10593 


WATER  QUALITY  IN  DISUSED  DOCKS: 
THEIR  POTENTIAL  FOR  RECREATIONAL 
AND  COMMERCIAL  FISHERIES. 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 
Environmental  Biology. 
For  primary  bibliographic  entry  see  Field  81. 
W90- 10599 


WETLAND  BUFFER  AREAS  FOR  TREAT- 
MENT OF  PUMPED  AGRICULTURAL  DRAIN- 
AGE WATER. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
G.  M.  Chescheir,  R.  W.  Skaggs,  J.  W.  Gilliam,  and 
R.  G.  Broadhead. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.   1988.  p  255-263,   1  fig,  4  tab,   10  ref. 

Descriptors:  'Agricultural  runoff,  'Coastal  waters, 
•Nutrients,  'Wastewater  treatment,  'Wetland 
wastewater  treatment,  'Wetlands,  Field  tests,  Hy- 
drologic  properties,  Model  studies,  Nitrates,  Nitro- 
gen, Phosphorus,  Sediment  load,  Water  pollution 
control,  Water  sampling. 

The  hydrology  and  pollutant  removal  effectiveness 
of   wetland    buffer    areas    receiving    agricultural 
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drainage  water  are  analyzed.  Field  experiments 
were  conducted  on  two  wetland  buffer  areas. 
During  selected  pumping  events,  water  level  meas- 
urements and  water  quality  samples  were  taken 
over  a  network  of  stations.  Automatic  water  sam- 
plers and  water  level  recorders  were  used  to  moni- 
tor water  quality  and  water  table  elevations  be- 
tween sampling  events.  Rhodamine  dye  studies 
were  conducted  to  determine  water  velocities  and 
wetland  roughness  coefficients.  The  hydrology  of 
the  buffer  areas  was  simulated  using  a  model  for 
overland  flow  through  vegetated  areas.  A  routine 
was  added  to  the  model  to  calculate  the  residence 
time  of  the  water  on  the  wetland  and  to  calculate 
the  percent  removal  of  nutrients  and  sediment.  The 
water  management  model,  DRAINMOD  was  used 
to  determine  the  frequency  and  intensity  of  pump- 
ing events  by  calculating  drainage  and  runoff  vol- 
umes from  the  drained  agricultural  areas.  Results 
from  the  two  models  compared  well  to  the  field 
data.  If  was  found  that  pumping  agricultural  drain- 
age water  through  wetland  buffer  areas  will  signifi- 
cantly reduce  the  concentration  of  sediments  and 
other  nutrients  in  the  water  before  it  reaches  an 
outlet.  The  effectiveness  of  removing  these  pollut- 
ants can  be  increased  by  facilitating  even  distribu- 
tion of  the  water  over  the  buffer  area  with  a 
diffuser  canal.  Lower  water  velocities  were  ob- 
served on  the  Laurel  Bay  buffer  than  on  the 
Northwest  Fork  buffer.  Of  the  two  buffers,  the 
Laurel  Bay  buffer  was  larger  with  less  gradient 
and  greater  resistance  to  flow.  Estimates  of  the 
percent  of  nutrient  removal  from  the  total  mass  of 
nutrient  pumped  onto  the  buffer  over  a  20  year 
period  was  79%  for  total  Kjeldahl  nitrogen,  82% 
for  nitrate  nitrogen,  81%  for  total  phoshporus,  and 
92%  for  sediment.  (See  also  W90- 10584)  (Author's 
abstract) 
W90- 10602 


EFFECTS  OF  PRETREATMENT  OF  HIGH- 
WAY RUNOFF  ON  QUALITY  OF  WETLAND 
BED  SEDIMENTS. 

Geological  Survey,  Altamonte  Springs,  FL. 

D.  M.  Schiffer. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.    1988.  p  293-298,  2  fig,   1   tab,  2  ref. 

Descriptors:  'Coastal  waters,  'Lead,  'Pretreat- 
ment  of  water,  'Sediment  contamination,  'Surface 
runoff,  'Water  pollution  control,  'Wetlands, 
'Zinc,  Florida,  Freshwater,  Marshes,  Path  of  pol- 
lutants, Sediment  transport. 

A  study  of  lead  and  zinc  in  bed  sediments  of  two 
wetlands  in  central  Florida  indicates  that  providing 
a  detention  time  of  5  to  15  minutes  prior  to  dis- 
charging the  runoff  to  the  wetland  greatly  reduces 
concentrations  of  these  metals  in  wetland  sedi- 
ments. Preliminary  treatment  of  runoff  to  a  Cyprus 
dome  is  effected  by  a  detention  pond  whereas  as 
trash  retainer  area  provides  little  or  no  pretreat- 
ment  of  runoff  to  a  freshwater  marsh.  At  the 
cypress  dome  site,  the  median  lead  concentrations 
were  620  microg/g  in  pond  sediments,  and  20 
microg/g  in  wetland  sediments  (ratio  of  about 
31:1);  median  zinc  concentrations  were  250 
microg/g  in  pond  sediments;  and  14  microg/g  in 
wetland  sediments  (ratio  of  about  18:1).  Constitu- 
ent concentrations  in  pond  bed  sediments  were 
highest  on  the  east  side,  where  water  overflows  a 
berm  into  the  wetland,  concentrations  did  not 
differ  significantly  with  location.  Median  concen- 
trations in  bed  sediments  in  the  freshwater  marsh 
were  much  higher  than  in  the  detention  pond  at 
the  Cyprus  dome  site.  Median  concentrations  in 
sediments  in  the  freshwater  marsh  were:  lead,  390 
microg/g;  and  zinc,  175  microg/g;  these  concen- 
trations, when  compared  to  those  of  the  Cyprus 
dome,  yielded  ratios  of  about  20:1,  and  12:1,  re- 
spectively. Constituent  concentrations  in  bed  sedi- 
ments generally  decreased  with  distance  from  the 
inlet  of  the  freshwater  marsh  and  were  lowest  at 
the  outlet.  (See  also  W90-10584)  (Author's  ab- 
stract) 
W90- 10605 
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AERATION  METHOD  INVESTIGATIONS  IN  A 
RED  MANGROVE  DOMINATED  MOSQUITO 
CONTROL  IMPOUNDMENT. 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Chemi- 
cal and  Environmental  Engineering. 
T.  V.  Belanger,  and  H.  H.  Heck. 
IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  299-312,  2  fig,  2  tab,  10  ref. 
Florida  Department  of  Health  and  Rehabilitative 
Services  Contract  LCNA-8. 

Descriptors:  'Aeration,  *Coastal  waters,  'Man- 
grove swamps,  *Mosquitoes,  *Water  quality  con- 
trol, 'Water  resources  management,  Chemical 
oxygen  demand,  Fisheries,  Florida,  Hydraulic 
equipment,  Insect  control,  Pumps,  Sulfides,  Water 
level. 

Mosquito  control  impoundments  cover  30,000 
acres  of  saltmarsh  habitat  on  the  east  central  coast 
of  Florida.  The  use  of  these  areas  for  aquaculture 
or  fish  enhancement  would  allow  the  impound- 
ments to  augment  natural  populations  of  fish  and 
mollusks  and  provide  important  benefits  to  the 
Florida  recreational  and  commercial  fishing  indus- 
tries. Many  of  the  impoundments  are  characterized 
by  low  dissolved  oxygen  and  periodic  fish  kills. 
Before  site  specific  fish  growth  and  survivability 
studies  are  implemented,  an  investigation  into  aer- 
ation methods  necessary  to  guarantee  fish  survival 
must  be  conducted.  Five  aeration  methods  were 
investigated  in  this  study  in  field  and  tank  tests. 
These  were:  (1)  a  propeller-aspirator  aerator;  (2)  a 
diffuse  air  system;  (3)  a  20  horsepower  electric 
axial  flow  irrigation  pump;  (4)  an  elevated  spray 
system;  (5)  a  tray  aerator.  The  propeller-aspirator 
aerator  was  found  to  be  the  most  efficient  method 
in  terms  of  energy  and  oxygen  transfer,  and  was 
very  effective  in  reducing  water  column  sulfide 
and  COD  levels.  The  electric  irrigation  pumps 
provided  similar  benefits,  although  it  is  more  costly 
to  operate.  Tests  indicate  that  the  electric  irriga- 
tion pump  and  a  tray  aerator  would  provide  ade- 
quate aeration  (< 3  mg/L)  in  the  test  impoundment 
with  only  minimal  pumping  necessary  to  maintain 
water  levels  for  mosquito  control.  (See  also  W90- 
10584)  (Author's  abstract) 
W90-10606 


PERFORMANCE  OF  URBAN  WET  DETEN- 
TION PONDS. 

North  Carolina  Univ.,  Charlotte.  Dept.  of  Civil 

Engineering. 

J.  S.  Wu,  B.  Holman,  and  J.  Dorney. 

IN:  Coastal  Water  Resources.   Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  333-349,  4  fig,  10  tab,  10  ref. 

Descriptors:  'Charlotte,  'Coastal  waters,  'Deten- 
tion ponds,  'Storm  runoff,  'Urban  runoff,  'Water 
quality  management,  Flood  control,  Flood  peak, 
North  Carolina,  Water  quality. 

The  secondary  use  of  detention  ponds  for  water 
quality  improvement  is  promoted.  Results  of  a 
monitoring  program  conducted  on  three  urban  wet 
detention  ponds  within  the  Piedmont  region  of 
North  Carolina,  in  the  city  of  Charlotte  are  sum- 
marized. Data  collected  from  5  storm  events  were 
employed  to  develop  a  relationship  between  deten- 
tion pond  performance  and  pond  surface/water- 
shed area  ratios.  In  comparison  with  data  from  the 
National  Urban  Runoff  Program  (NURP)  study, 
runoff  quality  of  the  study  area  is  better  and  runoff 
sediment  can  be  characterized  by  a  finer  particle 
size  distribution.  The  attenuation  of  peak  discharge 
appears  unsatisfactory  due  to  short  circulating  of 
local  drainage  entering  the  detention  ponds  from 
surrounding  areas.  Even  though  the  detention 
ponds  were  not  built  for  water  quality  control,  the 
observed  improvement  in  water  quality  justifies 
the  use  of  wet  ponds  for  urban  runoff  pollution 
abatement.  (See  also  W90-10584)  (Author's  ab- 
stract) 
W90- 10609 


DELINEATION  OF  SHORELINE  BUFFER 
ZONES  FOR  STORMWATER  POLLUTION 
CONTROL. 


Arizona  State  Univ.,  Tempe.  Dept.  of  Geography. 
J.  D.  Phillips,  and  L.  R.  Phillips. 
IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  351-358,  22  ref. 

Descriptors:  'Buffer  zones,  'Coastal  waters,  'Es- 
tuaries, 'Mathematical  models,  'Nonpoint  pollu- 
tion sources,  'Urban  runoff,  'Water  pollution  con- 
trol, Community  development,  Mathematical  equa- 
tions, Mathematical  studies,  North  Carolina,  Storm 
runoff. 

Buffer  zones  are  effective  for  mitigating  impacts  of 
nonpoint  source  pollution  from  estuarine  shoreline 
developments,  but  no  physically  valid  method  for 
delineating  buffer  zones  has  been  available.  A 
physical  model  for  buffer  zone  delineation  can  be 
derived  from  Bagnold's  stream  power  theory  and 
the  Manning  equation  for  overland  flow.  The 
model  relates  the  transport  capacity  of  runoff  for  a 
particular  buffer  zone  to  reference  conditions,  and 
is  based  on  the  assumption  that  pollutant  transport 
is  proportional  to  the  energy  of  overland  flow. 
Once  reference  conditions  (i.e.,  an  acceptable 
buffer  zone  design)  are  established,  any  proposed 
buffer  zone  can  be  evaluated  to  determine  it's 
pollution  control  effectiveness  relative  to  the  refer- 
ence condition.  The  model  has  a  sound  physical 
basis,  is  simple  and  has  limited  data  requirements. 
Preliminary  application  to  two  shoreline  develop- 
ments in  North  Carolina  yielded  reasonable  results, 
which  suggest  that  relatively  small  and  simple 
shoreline  buffers  can  provide  adequate  protection 
from  storm  water  runoff.  (See  also  W90-10584) 
(Lantz-PTT) 
W90-10610 


COST  EFFECTIVE  AND  EDUCATIONAL  AP- 
PROACH TO  WATERSHED  INVESTIGATION 
AND  MANAGEMENT. 

Maryland  Univ.,  College  Park.  Natural  Resources 

Management  Program. 

G.  R.  Gibson. 

IN:  Coastal  Water  Resources.   Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.   1988.  p  393-402,   1  fig,  3  tab,   13  ref. 

Descriptors:  'Chesapeake  Bay,  'Coastal  waters, 
'Urban  runoff,  'Water  pollution  control,  'Water 
pollution  sources,  Agricultural  runoff,  Education, 
Land  use,  Phosphorus,  Road  River,  Water  quality 
management,  West  River. 

Concern  by  local  citizens  over  eutrophic  symp- 
toms in  waters  of  the  West  and  Road  Rivers  near 
Annapolis,  Maryland  and  discharge  into  the 
Chesapeake  Bay,  has  prompted  the  Anne  Arundel 
County  Government  to  finance  a  joint  study  by 
faculty  and  students  of  the  University  of  Maryland 
Natural  Resources  Management  (NRM)  Program 
and  the  Anne  Arundel  Community  College  Envi- 
ronmental Center.  The  investigation  was  designed 
to  provide  practical  training  for  the  students,  to 
identify  portions  of  the  watershed  where  nutrient 
loadings  to  the  rivers  were  greatest,  and  also  to 
provide  suggestions  for  subsequent  nutrient  abate- 
ment management.  The  approximately  20  sq  mi 
mixed  agricultural  and  residential  watershed  was 
mapped  for  subbasin  and  land  use.  The  phosphorus 
concentration  of  each  stream  system,  as  the  limit- 
ing factor,  was  sampled.  This  information,  along 
with  runoff  estimates  for  each  subbasin  was  used  to 
estimate  a  total  phosphorous  load  to  the  rivers. 
The  average  Rhode  River  TP  concentration  esti- 
mated at  mid  course  over  a  year's  time  is  133.5 
micr  g/L  (0.13  mg/L).  A  1980  sample  from  the 
Chesapeake  Bay  at  the  confluence  of  the  West  and 
Rhode  Rivers  by  the  State  of  Maryland  reported  a 
P04  concentration  of  0.12  mg/L.  This  suggests 
that  the  most  frequent  loading  projected  from  this 
rudimentary  study  of  about  4  microg/L  (0.004  mg/ 
L)  is  less  than  4%  of  the  overall  total  phosphorous 
concentration  in  the  mixed  receiving  waters.  The 
worst  case  estimate  is  only  about  10%  of  the  total 
steady  state  concentration,  and  an  exaggerated 
high  concentration  of  TP  from  data  is  estimated  to 
be  15%.  (See  also  W90-10584)  (Lantz-PTT) 
W90-10614 
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U.S.  MARINE  CORPS  BASE,  CAMP  LEJEUNE, 
NC:  MANAGEMENT  OF  COASTAL  RE- 
SOURCES. 

Marine  Corps  Base,  Camp  Lejeune,  NC.  Office  ol 

the  Assistant  Chief  of  Staff. 

R.  E.  Alexander. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  489-495,  4  ref. 

Descriptors:  'Camp  Lejeune,  'Coastal  waters, 
'Environmental  impact,  'Land  use,  'Military  res- 
ervations, 'North  Carolina,  'Water  resources  de 
velopment,  'Water  resources  management,  Com' 
puters,  Data  acquisition,  Management  planning 
Project  planning. 

Marine  Corps'  property  extends  along  twelve  mile 
of  oceanfront  paralleled  by  the  Atlantic  Intracoast 
al  Waterway,  and  comprises  an  area  of  abou 
1 10,000  acres,  including  some  water  area  along  th< 
New  River.  Camp  Lejeune  impacts  the  state 
coastal  areas  in  many  ways  such  as:  economic 
environmental  quality,  tourism  and  transportation 
The  base  supports  a  military  community  exceedinj 
100,000  people,  with  a  vigorous  coastal  resource 
management  program.  Protecting  and  maintaininj 
the  capacity  of  the  Base's  resources  to  suppor 
intensive  training  is  the  goal  of  program.  Existinj 
resources  are  constantly  being  studied  for  possibl 
redevelopment  to  improve  quality  and  quantity  o 
training  areas  and  to  minimize  adverse  impact! 
These  studies  include  detailed  environmental  anal 
yses  of  expanding  the  base  boundaries  for  in 
creased  maneuver  and  weapons  firing  and  of  ej 
panding  the  primary  artillery  impact  area  and  im 
proving  a  15-kilometer  mechanized  movemer 
course  with  a  strong-point  objective.  These  coir 
plex  projects  all  require  collecting  and  analyzin 
large  amounts  of  environmental  and  natural  n 
source  data  to  select  optimal  training  sites  an 
describe  impacts.  In  early  1988,  MCB  will  begi 
using  the  latest  computer  technology  to  suppoi 
these  analyses.  A  prototype  system,  known  i 
Land  Use  Management  System  (LUMS)  whic 
will  be  installed  under  HQMC  contract.  LUMS 
a  geographic  information  system  called  ARC 
INFO.  (See  also  W90- 10584)  (Lantz-PTT) 
W90- 10624 

GROUNDWATER   MANAGEMENT   ON   BAI 
RIER  ISLANDS. 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  4B. 
W90- 10631 


INSTITUTIONAL  BARRIERS  TO  ENVTROr 
MENTAL  PROTECTION  PROGRAMS:  AN  Al 
SESSMENT  METHODOLOGY. 

Tennessee  Univ.,  Knoxville.  Graduate  School 

Planning. 

G.  E.  Bowen,  and  T.  R.  Gangaware. 

IN:  Coastal  Water  Resources.  Proceedings  of 

Symposium  held  in  Wilmington,  North  Carolin 

American  Water  Resources  Association,  Bethesd 

Maryland.  1988.  p  587-598,  1  fig,  7  ref. 

Descriptors:  'Coastal  waters,  'Environment 
policy,  'Environmental  protection,  'Institution 
constraints,  'Project  planning,  'Water  resourc 
development,  Economic  aspects,  Legal  aspeci 
Political  aspects,  Probabilistic  process,  Social  i 
pects,  Statistical  studies. 

A  focus  on  six  dimensions  of  institutional  barrie 
is  presented,  which  are  broken  down  into  thir 
propositions  which  are  hypothesized  to  represe 
the  major  problems  and  constraints  to  implemei 
ing  environmental  programs.  These  barriers  ai 
legal,  political,  governmental,  cultural,  econom 
and  financial.  Barriers  are  defined  as  obstacli 
problems  and  reasons  for  inaction  in  the  plannii 
and  management  of  environmental  resourc* 
something  which  restricts  or  impedes  the  ratior 
solution  to  a  problem.  An  implementation  prot 
bility  matrix  is  developed  which  can  be  used 
evaluate  the  likelihood  of  environmental  legis, 
tion,  plans,  programs,  and  projects  being  imp 
mented.  The  matrix  defines  30  cells.  Each  cell  ai 
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corresponding  problem  or  barrier  can  be  as- 
med  a  value  of  0  to  3.  A  zero  (0)  stands  for  no 
obability  of  implementation  because  it  is  a  seri-. 
is  problem  such  as  no  funding  available  or  the 
trier  has  not  been  addressed  because  no  legisla- 
in  has  been  proposed.  A  one  (1)  would  stand  for 
tie  probability  of  implementation.  Such  a  situa- 
in  exists  where  a  model  ordinance  has  been  de- 
loped  but  no  one  is  willing  to  sponsor  a  bill  in 
e  state  legislature.  A  two  (2)  stands  for  a  moder- 
:  probability  of  implementation.  Such  a  situation 
ists  when  you  have  a  local  crisis,  people  have 
cognized  the  problem  and  there  is  a  Federal 
ogram  which  could  be  used  to  finance  a  major 
irtion  of  the  cost.  A  three  (3)  is  assigned  when 
ere  is  a  high  probability  of  implementation.  Such 
situation  exists  where  the  cost  has  been  included 

a  bond  issue.  If  all  boxes  in  the  matrix  can  be 
signed  a  value  of  3,  the  matrix  total  is  90.  If  a 
in  is  also  oin  existence  an  additional  10  points 
n  be  added,  and  the  probability  of  implementa- 
in  is  100.  If  the  boxes  in  the  matrix  can  only  be 
signed  a  value  of  1,  then  the  matrix  total  is  30 
d  even  with  a  plan,  the  implementation  probabil- 
|  is  only  40.  The  matrix  is  a  hypothetical  con- 
vict which  will  assist  in  evaluating  the  major 
pediments  to  implementing  environmental  pro- 
ams.  (See  also  W90-10584)  (Lantz-PTT) 
90-10632 


JUNTY  GOVERNMENT  RESPONSIBILITY 
)R  PRESERVING  COASTAL  QUALITY. 

mservation  Council  of  North  Carolina,  Chapel 

n. 

D.  Runkle. 

I:  Coastal  Water  Resources.  Proceedings  of  a 
■mposium  held  in  Wilmington,  North  Carolina, 
nerican  Water  Resources  Association,  Bethesda, 
aryland.  1988.  p  619-626. 

:scriptors:  'Coastal  waters,  'Environmental  pro- 
:tion,  'Government  supports,  'Land  use,  'Local 
vernments,  'Urbanization,  Coastal  Area  Man- 
ement  Act,  Community  development,  Legisla- 
m,  Public  policy,  Regulations,  Zoning. 

le  North  Carolina  coast  has  changed  substantial- 
in  the  last  two  decades  as  growth  usually  associ- 
:d  with  urban  areas  has  replaced  traditional  com- 
lnities  and  diminished  environmental  quality, 
le  requirements  in  the  Coastal  Area  Management 
:t  (CAMA)  to  prepare  land  use  plans  and  the 
wer  to  implement  zoning  ordinances  are  two 
portant  methods  for  restricting  intensive  land 
es  to  those  areas  already  developed.  CAMA 
quires  land  use  plans  to  protect  natural  resources 
d  to  balance  growth  while  the  enabling  legisla- 
m  for  county  zoning  power  similarly  states  that 
ning  ordinances  promote  health  and  welfare  of 
e  public.  Other  tools  available  to  the  county 
ivernments  include  requiring  the  preparation  of 
environmental  impact  statement  and  petitioning 
r  capacity  water  use  designation.  (See  also  W90- 
584)  (Author's  abstract) 
90-10633 


WD  USE  PLANNING  TECHNIQUES  FOR 
iTUARINE  SHORELINE  BUFFER  ZONE  ES- 
IBLISHMENT. 

irteret  County,  Beaufort,  NC. 
R.  Phillips,  and  J.  D.  Phillips. 
I:  Coastal  Water  Resources.   Proceedings  of  a 
'mposium  held  in  Wilmington,  North  Carolina, 
tnerican  Water  Resources  Association,  Bethesda, 
aryland.  1988.  p  635-640,  14  ref. 

escriptors:  'Buffer  zones,  'Coastal  waters,  *En- 
ronmental  protection,  'Estuaries,  'Land  use, 
Zoning,  Community  development,  Local  govern- 
:nts,  Nonpoint  pollution  sources,  Political  as- 
cts,  Regulations,  Storm  runoff,  Water  quality 
mtrol. 

egetated  shoreline  buffer  zones  are  an  effective 
ol  for  mitigating  nonpoint  source  pollution  of 
tuaries  by  stormwater  runoff  from  shore  zone 
velopments.  However,  attempts  to  implement 
oreline  buffer  zones  on  a  broad  scale  are  hin- 
red  by  several  factors.  Water  front  land  values 
e  often  very  high  and  landowners  may  be  reluc- 
nt  to  dedicate  even  small  areas  for  buffers.  Exist- 


ing land  use  may  preclude  buffer  establishment. 
Political  opposition  to  general  land  use  and  shore- 
line setbacks  is  strong,  especially  in  rural  areas. 
Implementation  efforts  also  suffer  from  the  lack  of 
a  technical  basis  for  delineating  buffer  zones  and  a 
reluctance  by  local  governments  to  exercise  exist- 
ing authority.  Methods  exist  for  circumventing 
these  obstacles,  and  for  encouraging  buffer  estab- 
lishment. This  may  be  accomplished  in  conjunction 
with  existing  state  and  federal  regulatory  programs 
and  local  zoning  and  subdivision  ordinances  Plan- 
ners can  also  begin  laying  groundwork  for  the 
more  aggressive  local  government  role  in  water 
quality  protection  which  will  become  necessary  in 
many  coastal  areas.  (See  also  W90- 10584)  (Au- 
thor's abstract) 
W90- 10634 


RESTRUCTURING  NATIONAL  WATER  QUAL- 
ITY MANAGEMENT  POLICY  TO  PROTECT 
COASTAL  RESOURCES. 

Tennessee  Valley  Authority,  Knoxville.  Environ- 
mental Quality  Staff. 
A.  M.  Duda. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  811-820,  3  fig,  12  ref. 

Descriptors:  'Coastal  waters,  'Project  planning, 
'Water  quality  management,  Economic  aspects, 
Federal  jurisdiction,  Interagency  cooperation, 
Management  planning,  Standards,  State  jurisdic- 
tion, Water  pollution  control,  Water  quality. 

Coastal  and  island  water  quality  are  not  being 
protected.  Hundreds  of  billions  of  dollars  are  being 
spent  with  little  demonstratable  progress  being 
made  toward  restoring  polluted  waters  and  pro- 
tecting clean  water.  Examples  of  near-field  (coastal 
North  Carolina)  and  far-field  (Tennessee  Valley- 
Gulf  of  Mexico)  sources  of  pollution  are  used  to 
describe  the  dilemma  facing  the  nation.  Fifty  per- 
cent of  the  nation's  assessed  waters  are  still  im- 
paired or  threatened  by  pollution.  The  national 
emphasis  on  point  sources  to  the  virtual  exclusion 
of  nonpoint  source  control  has  resulted  in  a  frag- 
mented, piecemeal  approach  to  water  quality  man- 
agement. Both  biologically  based  State  water  qual- 
ity standard  classifications  and  geographically 
based  systems  for  nonpoint  pollution  control  can 
be  established  for  different  ecological  regions  of 
the  State.  This  would  provide  a  technical  frame- 
work upon  which  institutional  arrangements  for 
water  quality  management  can  be  based.  These 
arrangements  involve  local/State/Federal  partner- 
ships integrated  across  programs  and  targeted  to 
specific  geographic  (hydrologic)  portions  of  the 
States.  Interagency  management  plans  with  specif- 
ic time  frames  and  commitments  would  focus  on 
implementation  of  best  available  technology  for 
controlling  all  major  point  and  nonpoint  sources  of 
pollutants  of  concern.  (See  also  W90-10584) 
(Lantz-PTT) 
W90- 10646 


WASTEWATER  PLANNING  AND  ADMINIS- 
TRATION IN  SOUTHEASTERN  COASTAL  JU- 
RISDICTIONS. 

Georgia  Inst,  of  Tech.,  Atlanta.  Graduate  Planning 

Program. 

A.  C.  Nelson,  and  R.  J.  Burby. 

IN:  Coastal  Water  Resources.   Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  821-826,  4  ref. 

Descriptors:  'Administration,  'Coastal  waters, 
'Management  planning,  'Sewer  systems, 
'Wastewater  management.  Economic  aspects,  Fi- 
nances, Septic  tanks,  Sewer  districts,  Wastewater 
disposal,  Water  quality. 

A  survey  of  southeastern  U.S.  coastal  jurisdictions 
reveals  several  wastewater  planning  and  adminis- 
tration problems  that  affect  the  quality  of  coastal 
water  resources  in  that  region.  The  survey  finds 
that  a  very  high  proportion  of  the  sanitary  sewer- 
age systems  in  the  region  are  in  need  of  major 
improvement  and  yet  do  not  apparently  have  re- 
sources   available    to    commence    improvements; 


some  jurisdictions  find  that  they  must  impose  con- 
nection restrictions,  moratoria,  or  merge  their  sys- 
tems with  others.  A  quarter  of  the  jurisdiction  with 
sanitary  sewerage  systems  are  adversely  affected 
by  the  sewer  extension  and  expansion  policies  of 
nearby  jurisdictions.  Package  treatment  plants 
cause  many  problems  for  jurisdictions  that  permit 
them  to  operate  in  their  area.  Most  jurisdictions 
without  sanitary  sewers  plan  to  install  them  within 
three  years  in  order  to  abate  widespread  failure  of 
septic  systems.  Coastal  jurisdictions  report  the 
need  for  increased  financial  assistance  tp  make 
required  improvements;  otherwise  they  will  con- 
tinue to  be  in  noncompliance  with  state  and  federal 
water  quality  requirements.  There  also  appears  to 
be  a  need  for  more  local  control  over  the  manag- 
ing and  financing  of  package  treatment  plants,  and 
regional  level,  coordinated  sewerage  system  plan- 
ning in  many  areas.  (See  also  W90-10584)  (Au- 
thor's abstract) 
W90- 10647 


GROUNDWATER  QUALITY  PROTECTION  EN 
CRLTICAL  COASTAL  AREAS:  LONG  ISLAND 
AND  CAPE  COD. 

Dames  and  Moore,  Bethesda,  MD. 

S.  L.  Salin,  and  M.  C.  McMillen. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  827-833,  6  ref. 

Descriptors:  'Coastal  aquifers,  'Coastal  waters, 
•Coastal  zone  management,  'Groundwater  quality, 
'Regulations,  'Water  pollution  control,  'Water  re- 
sources management,  Aquifers,  Cape  Cod, 
Groundwater  management,  Groundwater  re- 
charge, Institutional  constraints,  Land  use,  Local 
governments,  Long  Island,  Water  quality  control. 

The  Long  Island  groundwater  management  pro- 
gram refines  existing  institutions  and  program  ele- 
ments within  an  integrated  framework.  Twenty- 
one  agencies  and  organizations  are  responsible  for 
various  management,  regulatory  and  other  activi- 
ties that  collectively  comprise  the  Long  Island 
program.  Local  jurisdictions  play  a  major  role  in 
program  administration  and  implementation.  Simi- 
lar to  Long  Island,  Cape  Cod  employs  an  integrat- 
ed management  approach  to  groundwater  protec- 
tion relying  heavily  on  the  planning  efforts  and 
management  recommendations  contained  in  the 
Water  Quality  Management  Plan  produced  under 
the  Clean  Water  Act  208  program.  Statutory  au- 
thority and  technical  assistance  are  provided  to 
local  jurisdictions  for  program  implementation 
from  primarily  state  initiatives.  Local  land  use 
controls  and  the  delineation  of  aquifer  recharge 
areas  are  central  to  both  the  Cape  Cod  and  the 
Long  Island  programs.  (See  also  W90- 10584)  (Au- 
thor's abstract) 
W90- 10648 


IMPLICATIONS  OF  SOLID  WASTE  MANAGE- 
MENT REGULATION  FOR  COASTAL  RE- 
SOURCES. 

Ballard,  Spahr,  Andrews  and  Ingersoll,  Philadel- 
phia, PA. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 10649 


PEAT  MFNING  REGULATIONS  AND  COAST- 
AL WATER  QUALITY  PROTECTION. 

North  Carolina  Dept.  of  Natural  Resources  and 

Community  Development,  Raleigh. 

L.  K.  Loftin. 

IN:  Coastal  Water  Resources.   Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.    1988.  p  845-852,   1   fig,   1  tab,   14  ref. 

Descriptors:  'Coastal  waters,  'Coastal  zone  man- 
agement, 'Land  use,  'Mining,  'Peat,  'Regulations, 
•Water  quality,  Computer  models,  Environmental 
effects,  Environmental  protection,  Flow  rates, 
North  Carolina,   Nutrients,   Turbidity,   Wetlands. 

There  are  approximately  274,548  hectares  (678,400 
acres)  which  contain  fuel  grade  peat  (less  than 
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25%  ash)  averaging  5.6  kcal/gal  (10,100  BTU/lb) 
in  the  coastal  North  Carolina  wetlands.  Until  re- 
cently peat  has  been  harvested  on  a  small  scale 
(approximately  40  hectares  or  98  acres/site)  for 
horticultural  purposes,  but  two  corporate  farms 
have  expressed  a  desire  to  mine  peat  on  a  larger 
scale  for  fuel.  Because  of  the  quantity  and  quality 
of  drainage  waters  from  large  operations  and  the 
potential  adverse  effects  of  receiving  waters  (par- 
ticularly primary  and  secondary  nursery  areas), 
North  Carolina  adopted  specific  peat  mining  regu- 
lations on  September  1,  1986.  These  regulations 
address  water  flow  rates,  total  water  volume,  nu- 
trient concentrations  and  turbidity  resulting  from 
drainage  of  peat-mined  wetlands.  The  regulations 
also  state  that  these  parameters  can  not  exceed  the 
levels  expected  under  natural  conditions  (i.e.,  un- 
drained  with  mature  indigenous  vegetation)  except 
during  a  four  year  transition  period  at  the  begin- 
ning of  mining.  The  use  of  computer  modeling  is 
explicitly  encouraged  to  examine  the  effects  of 
peat  mining  on  water  characteristics.  Approaches 
used  by  two  corporate  farms  to  meet  the  require- 
ments of  these  water  quality  protection  regulation 
are  compared.  (See  also  W90-10584)  (Author's  ab- 
stract) 
W90-10650 


USE  OF  MARINE  SANITATION  DEVICES  ON 
MARYLAND  WATERS  OF  THE  CHESAPEAKE 
BAY. 

Maryland  Univ.,  College  Park.  Natural  Resources 
Management  Program. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 10651 


MONITORING  ACnVITIES  IN  THE  FEDER- 
AL REPUBLIC  OF  GERMANY  PURSUANT  TO 
INTERNATIONAL  CONVENTIONS  AND  NA- 
TIONAL LEGISLATION. 

Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-10685 


RESTORING  ACIDD7IED  STREAMS  IN 
UPLAND  WALES:  A  MODELLING  COMPARI- 
SON OF  THE  CHEMICAL  AND  BIOLOGICAL 
EFFECTS  OF  LIMING  AND  REDUCED  SUL- 
PHATE DEPOSITION. 

University  Coll.,  Cardiff  (Wales).  School  of  Pure 
and  Applied  Biology. 

S.  J.  Ormerod,  N.  S.  Weatherley,  W.  J.  Merrett,  A. 
S.  Gee,  and  P.  G.  Whitehead. 
Environmental  Pollution  ENPOEK,  Vol.  64,  No. 
1,  p  67-85,  1990.  5  fig,  4  tab,  41  ref. 

Descriptors:  'Acid  rain,  *Acidic  water,  'Alumi- 
num, *Fish  populations,  *Liming,  'Model  studies, 
•Stream  restoration,  'Sulfates,  'Toxicology, 
•Water  chemistry,  Calcium,  Deposition  rates,  Eco- 
systems, Fisheries,  Hydrologic  models,  Inverte- 
brates, Species  diversity,  Stream  pollution,  Surface 
water,  Wales. 

Three  Welsh  streams  catchments  were  limed  ex- 
perimentally in  1987-88  as  part  of  the  Llyn  Brianne 
project.  Actual  changes  were  compared  with  simu- 
lated changes  which  occur  following  reduced  acid 
deposition  according  to  the  hydrochemical  model, 
MAGIC  (Model  of  Acidification  of  Groundwaters 
in  Catchments).  The  results  indicate  that  liming 
and  90%  reduction  in  sulfate  deposition  reduce 
concentrations  of  toxic  aluminum  to  similar  levels. 
However,  calcium  concentrations  and  pH  were 
increased  by  liming  to  values  which  were  high  by 
comparison  with  conditions  simulated  at  low  acid 
deposition,  either  in  the  past  or  future.  Trout  densi- 
ty increased  in  two  of  the  streams  following  liming 
to  levels  similar  to  those  simulated  under  low  acid 
deposition.  By  contrast,  the  aquatic  invertebrate 
fauna  changed  after  liming  so  that  streams  acquired 
species  typical  of  high  calcium  concentrations  than 
those  simulated  under  low  acid  deposition.  Species 
characteristic  of  'soft  water'  communities  were  ap- 
parently lost,  although  more  data  are  required  to 
separate  treatment  effects  from  random  change  in 
the  longer  term.  The  'soft  water'  community  also 
declined  in  the  model  as  a  result  of  acidification, 
indicating   that   both   liming   and   acid   deposition 


resulted  in  a  different  faunal  community  from  that 
prior  to  acidification.  The  results  support  those 
who  conclude  that  liming  is  suitable  for  the  resto- 
ration or  protection  of  a  fishery,  but  indicate  that 
there  may  be  other  ramifications,  for  example  to 
conservation,  which  must  be  considered  when 
liming  is  implemented.  However,  the  simulation  of 
biological  conditions  under  low  acid  deposition 
involves  extrapolation  from  the  initial  data  base. 
Further  data  are  now  required  to  assess  empirically 
the  likely  biological  character  of  British  streams 
which  have  low  base  cation  concentrations  unaf- 
fected by  acid  deposition.  (Author's  abstract) 
W90-10758 


INDEXING  GAS  TRANSFER  IN  SELF-AER- 
ATED FLOWS. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

J.  S.  Gulliver,  J.  R.  Thene,  and  A.  J.  Rindels. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  116,  No.  3,  p  503-523,  1990.  8  fig,  1 
tab,  43  ref. 

Descriptors:  'Aeration,  'Flow  discharge,  'Gases, 
'Oxygen  transfer,  Adsorption,  Bubbles,  Mathemat- 
ical analysis,  Mathematical  equations,  Water  tem- 
perature. 

An  indexing  relationship,  used  to  index  and  direct- 
ly compare  measurements,  is  developed  for  liquid 
phase-controlled  gas  transfer  in  self-aerated  flows 
from  theoretical  considerations.  The  indexing  rela- 
tion is  shown  to  describe  temperature  effects  as 
well  as  existing  equations  that  use  fitted  coeffi- 
cients. The  relation  may  be  used  to  index  adsorp- 
tion and  volatilization  rates  of  any  compound  ex- 
hibiting liquid  phase  controlled  gas  transfer  and 
may  be  used  to  compare  the  gas  transfer  measure- 
ments of  different  compounds.  It  is  proposed  that 
the  relationship  be  used  to  index  liquid  phase  con- 
trolled gas  transfer  measurements  in  self-aerated 
flows  to  a  common  reference  temperature,  20  deg, 
and  to  a  gas,  oxygen,  most  often  used  in  gas 
transfer  experiments.  The  indexing  relationship  is 
also  shown  to  be  valid  for  any  bubbly  flow  where 
the  gas  transfer  is  predominantly  across  the  bubble 
interace,  such  as  occurs  with  aeration  bubblers. 
(Author's  abstract) 
W90- 10765 


FLAVORING   AGENTS   AND   DISINFECTION 
OF  WATER. 

Wyoming  Univ.,  Laramie.  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W90- 10774 


use  in  computing  design  flows.  The  implications 
this  are  assessed  by  analyzing  streamflow  recoi 
from  a  sample  of  60  rivers  across  the  counti 
(Author's  abstract) 
W90-10789 


TROPHIC  CHANGES  AND  LONG-TERM  FIJ 
MANAGEMENT  IN  A  LARGE  LOWLAI 
LAKE  OF  ESTONIA. 

Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Z< 
logii  i  Botaniki. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 10791 


REMOVAL  OF  HEAVY  METALS  FROM  PC 

LUTED  WATERS  BY  HYDRODICTYON  RE 

CULATUM  (LINN.)  LAGERHEIM. 

National     Botanical     Research     Inst.,     Luckn 

(India).  Aquatic  Botany  Lab. 

U.  N.  Rai,  and  P.  Chandra. 

Science  of  the  Total  Environment  STENDL,  \ 

87/88,  p  509-515,  November  1989.  1  fig,  3  tab, 

ref. 

Descriptors:  'Bioaccumulation,  'Chloroph; 
'Heavy  metals,  'Path  of  pollutants,  *Phytot< 
city,  *Ponds,  'Trace  metals,  Algae,  Cadmii 
Carotenoids,  Chlorophyll,  Chromium,  Copper, 
vironmental  effects,  Food  chains,  Freshwater,  ] 
drogen  ion  concentration,  India,  Industrial  was 
Iron,  Laboratory  methods,  Manganese,  Prote 
Water  pollution  treatment. 

A  preliminary  survey  of  a  pond  in  Unnao  Disti 
India,  for  heavy  metal  pollution  indicated  that 
water  was  contaminated  with  Mn  and  Fe  at  \e 
many  times  higher  than  permissible  limits, 
pond  supported  the  growth  of  various  aqu 
plants  and  luxuriant  growth  of  Hydrodictyon  i 
culatum,  which  dominated  the  plant  commui 
Under  natural  conditions,  the  alga  showed  an 
usually  high  content  of  heavy  metals,  inclu( 
Cu,  Cd,  Cr  and  Mn,  although  the  concentratio 
the  water  was  quite  low.  Under  simulated  co 
tions,  maximum  uptake  and  bioaccumulatiot 
heavy  metal  ions  occurred  within  48  h.  At  ph 
toxic  concentrations,  Cr  and  Cd  inhibited  bioi 
production,  and  reduced  the  chlorophyll,  caro 
oids  and  protein  contents  of  the  alga.  The  a 
uptake  was  pH-dependent,  and  at  a  maxir 
under  acidic  conditions.  The  dominance  of  H. 
culatum  in  such  an  environment  may  help  renr 
relatively  large  loads  of  heavy  metals  from 
polluted  waters.  (Author's  abstract) 
W90-10869 


DESIGN  STREAM  FLOWS  BASED  ON  HAR- 
MONIC MEANS. 

Environmental  Protection  Agency,  Cincinnati, 
OH. 

L.  A.  Rossman. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  116,  No.  7,  p  946-950,  July  1990.  2 
fig,  1  tab,  10  ref. 

Descriptors:  'Design  flow,  'Statistical  methods, 
'Streamflow,  'Water  pollution  control,  'Water 
quality  control,  Flow  measurement,  Public  health, 
Statistical  analysis. 

Design  stream  flows  are  widely  used  in  water 
quality  planning  studies  to  define  conditions  under 
which  pollutant  loadings  must  meet  applicable 
water  quality  standards.  The  most  common  type  of 
design  flow  for  the  protection  of  aquatic  life  is  the 
x-day,  y-year  annual  low  flow  (e.g.,  the  7-day,  10- 
yr  low  flow).  This  is  the  lowest  x-day  average  flow 
in  a  year  whose  recurrence  frequency  is  once 
every  y  years.  The  overall  mean  daily  flow  (i.e., 
the  mean  of  all  recorded  daily  flows)  might  be  a 
suitable  design  flow  for  the  protection  of  human 
health  against  lifetime  exposure  to  suspected  car- 
cinogens. Current  practice  uses  arithmetic  averag- 
ing to  compute  the  means  used  in  these  design 
flows.  From  the  standpoint  of  exposure  assessment, 
where  one  is  interested  in  the  average  concentra- 
tion to  which  an  organism  is  exposed,  it  is  suggest- 
ed that  the  harmonic  mean  is  the  correct  statistic  to 


ASSESSING   THE   EFFECTIVENESS   OF 
PURATION    OF    POLLUTED    CLAMS    t 
MUSSELS   USING  THE  MICROTOX   BIC 
SAY. 

Hong  Kong  Environmental  Protection  Dept. 
M.  M.  Lau-Wong. 

Bulletin  of  Environmental  Contamination 
Toxicology  BECTA6,  Vol.  44,  No.  6,  p  876 
June  1990.  4  fig,  4  tab,  1 1  ref. 

Descriptors:  'Bioassay,  'Decontamination,  ' 
puration,  'Microtox  assay,  'Shellfish,  Biolum 
cent  bacteria,  Clams,  Contaminated  shellfish,  I 
Kong,  Mussels,  Toxicity. 

Mussels  and  clams  sold  in  Hong  Kong  market 
often  submerged  in  seawater  for  the  purpos 
depuration,  as  well  as  to  maintain  freshness, 
efficacy  of  this  method  of  depuration  was  sti 
using  the  Microtox  bioassay  (Microbics  Cor] 
tion,  Carlsbad,  CA).  Samples  of  small  polymoi 
clams  (Tapes  philippinarium)  and  green-li 
mussels  (Perna  viridis)  were  depurated  in  i 
seawater  and  specimens  were  removed  for  ass 
2  d  intervals.  Tissues  were  homogenized  and  t 
sayed  using  Photobacterium  phosphoreum.  Tr 
suits  for  all  samples  showed  a  consistent  trei 
decrease  in  acute  toxicity  with  increasing  dur 
of  treatment.  A  comparison  of  the  efficac 
treatment  at  2,  4,  and  6  d  periods  indicated  thi 
was  required  for  a  significant  decrease  in  the  t 
ity  of  the  samples.  The  author  concludes  tha 
Microtox  bioassay  is  useful  in  monitoring  the 
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ient  of  polluted  clams  and  mussels,  which  may  be 
jntaminated  with  toxicants  ranging  from  metals 
id  organics  to  toxins  from  microorganisms  and 
inoflagellates.  (MacKeen-PTT) 
f90- 10888 


IOVEMENT  OF  ORGANIC  CHEMICALS 
HROUGH  LANDFILL  AND  HAZARDOUS 
IASTE  DISPOSAL  SITES. 

onnecticut     Agricultural     Experiment     Station, 

ew  Haven. 

or  primary  bibliographic  entry  see  Field  5B. 

'90-10911 


"JTEGRATING  WETLANDS  RESEARCH  FOR 
UNING  MITIGATION  IN  THE  ALASKA 
RCTIC  AND  SUBARCTIC. 

ureau  of  Land  Management,  Anchorage,  AK. 
laska  State  Office. 
.  F.  Dworsky. 

>J:  Wetlands:  Concerns  and  Successes.  Proceed- 
gs  of  a  Symposium  held  September  17-22,  1989, 
ampa,  Florida.  American  Water  Resources  Asso- 
ation,  Bethesda,  Maryland.  1989.  p  61-69,  1  fig, 
'ref. 

escriptors:  "Alaska,  'Environmental  effects, 
3old  mining,  *Placer  mining  effects,  *Wetland 
storation,  'Wetlands,  Birch  Creek,  Environmen- 
1  protection,  Land  reclamation,  Monitoring. 

acer  gold  has  been  mined  in  the  Birch  Creek 
rainage  in  interior  Alaska  since  the  beginning  of 
e  20th  century.  More  than  40  placer  gold  oper- 
ions  exist,  with  a  large  number  working  on  previ- 
lsly  mined  tailings  in  and  along  the  wetlands  and 
parian  habitat  areas.  This  drainage  is  also  used  for 
ort  and  subsistence  fishing  and  hunting,  and  pro- 
des  the  drinking  water  for  a  native  village.  Even 
mining  methods  have  increased  through  new 
chniques  and  technological  innovations,  increas- 
g  concerns  have  been  voiced  about:  (1)  the  long- 
rm  cumulative  effects  of  mining  on  the  environ- 
ent,  specifically  terrestrial  and  aquatic  ecosys- 
ms;  (2)  the  impacts  of  increased  development  on 
digenous  human  populations;  and  (3)  the  manage- 
ent  of  research  on  mitigating  environmental 
image  and  restoring  disturbed  lands.  Authority 
r  mining  regulations  are  distributed  among  a 
tmber  of  government  regulatory  agencies,  which 
so  are  responsible  for  the  development  of  mitiga- 
mi  and  reclamation  strategies.  Major  wetlands 
clamation  in  the  Arctic  and  Sub-Arctic,  involv- 
g  both  site-specific  placer  mine  data  and  data 
am  the  Trans-Alaska  Pipeline,  oil  facilities  and 
her  major  Arctic  developments  are  available  as 
ssons  for  future  management  of  placer  gold 
ining  activities.  Some  of  the  studies  that  have 
en  completed  indicate  that  the  mining  may  have 
positive  impact  on  creation  of  wetlands  as  well  as 
[proving  the  structure  of  wetland  communities, 
tlis  would  suggest  that  a  long-term  monitoring 
rategy  be  developed  to  assess  the  value,  struc- 
re,  and  function  of  wetland  communities  in 
laska.  (See  also  W90-10912)  (Lantz-PTT) 
'90-10918 


ETLANDS  AND  STORMWATER  MANAGE- 
ENT:  A  CASE  STUDY  OF  LAKE  MUNSON. 
VRT  II:  IMPACTS  ON  SEDIMENT  AND 
ATER  QUALITY. 

orthwest  Florida  Water  Management  District, 
avana. 

L.  Bartel,  and  A.  E.  Maristany. 
I:  Wetlands:  Concerns  and  Successes.  Proceed- 
gs  of  a  Symposium  held  September  17-22,  1989, 
unpa,  Florida.  American  Water  Resources  Asso- 
ition,  Bethesda,  Maryland.  1989.  p  231-246,  9  fig, 
lab,  13ref. 

escriptors:  'Cypress  swamps,  'Lake  Munson, 
-ake  restoration,  'Storm  water,  'Swamps, 
Vastewater  management,  'Wastewater  treat- 
ent,  'Water  pollution  treatment,  'Water  re- 
tirees management,  'Wetlands  treatment,  Case 
idies,  Eutrophication,  Florida,  Nutrient  removal, 
Wastewater  irrigation,  Water  pollution  effects, 
ater  quality.  Wetlands. 

early  1950,  a  255  acre  tract  of  cypress  and  gum 
amp  in  southern  Leon  County,  Florida  was  con- 


verted from  wetland  into  Lake  Munson.  The  pur- 
pose for  this  shallow  impoundment  was  to  alleviate 
downstream  flooding  problems.  Unfortunately  the 
area  never  reached  its  full  potential  as  a  recreation- 
al water  body  or  aquatic  habitat  due  to  severe 
water  quality  impacts  on  the  lake.  The  inadvertent 
discharge  of  wastewater  effluents  and  stormwater 
have  been  the  major  cause  for  the  degradation  of 
this  water  body.  In  1982,  the  lake  was  ranked  on 
the  trophic  state  index  as  the  seventh  most  degrad- 
ed lake  in  Florida.  In  1984,  the  wastewater  ef- 
fluents were  diverted  to  a  land  application  system 
and  lake  water  quality  has  improved.  However, 
the  lake  continues  to  suffer  algal  blooms,  fish  kills, 
depressed  oxygen  levels,  and  high  nutrient  and 
bacterial  levels.  Restoring  ecologically  sound  con- 
ditions to  the  lake  and  developing  its  potential  use 
as  a  recreation  area  will  require  upstream  treat- 
ment of  storm  water  and  possibly  the  removal  of 
bottom  sediment.  Results  show  that  upstream  treat- 
ment may  require  a  wetlands  area  at  least  the  size 
of  Lake  Munson.  The  trophic  status  of  Lake 
Munson  has  shown  remarkable  improvement  since 
the  majority  of  the  nutrient  loads  were  eliminated 
in  1984  by  diverting  wastewater  treatment  plant 
effluent  to  spray  irrigation  fields.  However,  storm- 
water  discharges  continue  to  adversely  impact 
water  and  sediment  quality  by  introducing  nutri- 
ents and  toxic  substances  which  are  detrimental  to 
aquatic  life.  (See  also  W90-10912)  (Lantz-PTT) 
W90-10933 


OVERVIEW  OF  THE  LAKE  JACKSON  RESTO- 
RATION PROJECT  WITH  ARTIFICIALLY 
CREATED  WETLANDS  FOR  TREATMENT  OF 
URBAN  RUNOFF. 

Northwest  Florida  Water  Management  District, 
Havana.  Water  Resources  Div. 
D.  H.  Esry,  and  D.  J.  Cairns. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  247-257,  3  fig, 
9ref. 

Descriptors:  'Artificial  wetlands,  'Lake  Jackson, 
'Storm  wastewater,  'Urban  runoff,  'Wastewater 
treatment,  'Water  pollution  treatment,  'Wetlands 
treatment,  Florida,  Marshes,  Nutrient  removal, 
Sediments,  Storm  runoff,  Storm  water,  Tallahas- 
see, Wastewater  facilities. 

The  Northwest  Florida  Water  Management  Dis- 
trict engaged  in  a  federally  funded  Clean  Lakes 
Restoration  Project  for  Lake  Jackson  in  Tallahas- 
see, Florida,  during  the  late  1970s.  Construction  of 
this  experimental  $2.6  million  stormwater  treat- 
ment facility  was  begun  in  1981  with  completion  in 
1983.  The  design  employed  a  three  step  process  to 
remove  sediment  and  nutrients  from  urban  runoff 
prior  to  entering  the  lake.  The  first  two  steps  entail 
the  detention  of  the  stormwater  in  a  twenty  acre 
impoundment  followed  by  passage  through  a  4 
acre  filter  with  an  underdrain  collection  system. 
The  final  step  consists  of  the  partially  treated 
stormwater  flowing  to  a  9  acre  artificial  marsh  for 
further  sediment  removal  and  nutrient  assimilation. 
The  entire  process  has  been  monitored  to  deter- 
mine the  effectiveness  of  the  various  steps  within 
the  project.  A  recent  report  concludes  that  while 
the  stormwater  facility  works  well  (>90%  remov- 
al of  solids  by  the  filter;  60-65%  removal  of  nutri- 
ents by  the  marsh)  there  remain  operational  defi- 
ciencies. One  of  the  major  deficiencies  cited  was 
the  excedence  of  the  total  volume  of  the  impound- 
ment by  more  than  half  of  the  large  storms  moni- 
tored. These  larger  storms  also  bypass  treatment 
by  the  created  wetlands  in  the  artificial  marsh. 
Several  proposed  projects  address  this  concern  and 
would  implement  measures  to  help  alleviate  the 
current  burden  on  the  facility.  (See  also  W90- 
10912)  (Author's  abstract) 
W90- 10934 


WETLAND  IMPACT  EVALUATION  AND 
MITIGATION:  COMPARING  APPLES  AND 
ORANGES. 

Dames  and  Moore,  Tallahassee,  FL. 
B.  F.  Birkitt,  and  S.  Gray. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 


Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  259-267,  5  ref. 

Descriptors:  'Loxahatchee  River,  'Mitigation, 
•Water  resources  management,  'Wetland  restora- 
tion, 'Wetlands,  Cost-benefit  analysis,  Evaluation, 
Groundwater  budget,  Management  planning, 
Marshes,  Surface-groundwater  relations. 

Northern  Palm  Beach  County  Water  Control  Dis- 
trict is  planning  a  major  effort  to  restore  historical 
water  storage  in  the  Loxahatchee  River  Basin.  To 
implement  the  water  resources  restoration  plan, 
four  above  ground  storage  reservoirs  would  be 
required  for  storage  of  available  water  during  the 
wet  season  and  later  distribution  during  the  dry 
season.  Project  operation  is  expected  to  have  sig- 
nificant environmental  benefits  including:  restora- 
tion of  historical  wetland  hydroperiods  in  the  Lox- 
ahatchee Slough,  preservation  of  wetland  areas, 
enhancement  and  protection  of  the  Northwest 
Fork  of  the  Loxahatchee  River  and  restoration  of 
groundwater  levels.  However,  adverse  impacts  to 
wetlands  in  the  reservoir  construction  area  will 
also  occur.  Each  of  the  regulatory  agencies  in- 
volved requires  varying  types  and  amounts  of  miti- 
gation to  compensate  for  these  adverse  impacts.  In 
evaluating  the  Water  Resources  plan,  the  effect  on 
wetland  habitat  (oranges)  must  be  compared 
against  public  interest  benefits  and  benefits  to  other 
habitat  types  (apples).  The  loss  of  2,358  acres  of 
wet  prairie  habitat  (oranges)  must  be  weighed 
against  the  conversion  to  4,500  acres  of  deep  water 
aquatic  habitat,  the  enhancement/restoration  of 
4,200  acres  of  wetlands,  creation  of  an  additional 
650  acres  of  wetlands/freshwater  marsh,  and  the 
preservation  and  conservation  of  10,805  acres  of 
regionally  significant  wetlands  and  aquatic  re- 
sources. (See  also  W90-10912)  (Lantz-PTT) 
W90-10935 


HEADWATER  RESTORATION:  THE  KEY  IS 
INTEGRATED  PROJECT  GOALS. 

Bromwell  and  Carrier,  Inc.,  Lakeland,  FL. 
R.  M.  Powers,  and  J.  F.  Spence. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  269-279,  4  fig, 
2  tab,  8  ref. 

Descriptors:  'Florida,  'Headwaters,  'Lake  resto- 
ration, 'Project  planning,  'Road  construction, 
•Water  quality  control,  'Water  resources  manage- 
ment, 'Wetlands,  Banana  Lake,  Benefits,  Drainage 
systems,  Flooding,  Lakeland,  Phosphates,  Surface 
water,  Water  pollution  sources. 

The  City  of  Lakeland,  Florida  has  been  working 
with  private  and  public  sector  consultants  since 
1983  to  develop  a  belt  loop  road.  A  portion  of  the 
road  transverses  the  headwaters  of  Banana  Lake, 
currently  classified  as  one  of  Florida's  most  de- 
graded lake  systems.  A  large  portion  of  Banana 
Lake's  headwater  system  was  mined  for  phosphate 
between  1920  and  1960,  which  resulted  in  a  highly 
disturbed  and  channelized  surface  water  drainage 
system.  Driven  by  the  development  of  the  belt 
road  through  the  disturbed  headwater  area,  a  joint 
decision  was  made  to  restore  the  historical  drain- 
age system  of  Banana  Lake's  headwaters  in  con- 
junction with  roadway  development.  Restoration 
project  rules  are  to  improve  surface  water  quality, 
eliminate  localized  flooding  and  dangerous  and 
dangerous  roadside  drainage  ditches,  construct  a 
hardwood  wetland  swamp  system  as  compensation 
for  roadway  environmental  impacts,  and  restore 
the  remaining  unmined  natural  features.  The  key  to 
project  success  has  been  the  cooperation  of  local 
and  state  agencies  to  integrate  diverse  project  ob- 
jectives. (See  also  W90-10912)  (Author's  abstract) 
W90- 10936 


WATER  QUALITY  MANAGEMENT  FOR  EV- 
ERGLADES NATIONAL  PARK. 

Everglades  National  Park,  Homestead,  FL.  South 
Florida  Research  Center. 
D.  J.  Scheidt,  M.  D.  Flora,  and  D.  R.  Walker. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


I 


Group  5G— Water  Quality  Control 

Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  377-390,  4  fig, 
3  tab,  24  ref. 

Descriptors:  'Ecosystems,  'Everglades  National 
Park,  'Florida,  'Lake  Okeechobee,  'Water  quality 
management,  'Water  resources  management, 
•Wetlands,  Ecological  effects,  Kissimmee  River, 
Monitoring,  Nutrients,  Phosphates. 

The  wetland  ecosystems  of  Everglades  National 
Park  are  located  at  the  receiving  end  of  the  nutri- 
ent-impacted Kissimmee  River-Lake  Okeechobee- 
Everglades  watershed.  Water  is  delivered  to  the 
park  by  an  intensely  managed  system  of  over  240 
public  water  control  stuctures  and  1900  miles  of 
controls  and  levees,  which  provide  water  for  agri- 
culture, water  supply  storage,  urban  well  field 
recharge,  and  maintenance  of  natural  wetlands. 
Water  management  decisions  throughout  the 
system  are  complex,  with  the  solution  of  one  prob- 
lem sometimes  resulting  in  the  creation  of  another. 
The  stated  management  objective  for  the  park  is 
the  preservation,  intact,  of  native  flora  and  fauna. 
The  National  Park  Service  has  undertaken  moni- 
toring and  research  activities  to  protect  the  high 
quality  of  water  in  Everglades  National  Park. 
These  activities  include:  development  of  unique 
water  quality  standards;  establishment  of  coopera- 
tive long-term  monitoring  programs;  and  a  con- 
trolled nutrient  dosing  study  documenting  the 
major  impacts  on  wet  prairie  periphyton  and  ma- 
crophyte  communities  and  primary  productivity, 
resulting  from  slight  increases  in  water  nutrient 
concentrations  (27  micro  g/L  phosphate  and  85 
micro  g/L  nitrate).  Results  from  these  activities 
indicate  that  if  waters  containing  nutrients  at  con- 
centrations present  in  Lake  Okeechobee,  the  Ever- 
glades Agricultural  Area  or  the  northern  Water 
Conservation  Areas  reach  Everglades  National 
Park,  unacceptable  biological  changes  in  the  park 
marsh  resource  can  be  expected  to  occur.  These 
changes  may  have  far  reaching  consequences  to 
the  ecological  balance  of  this  delicate  ecosystem. 
The  reversibility  and  long-term  extent  of  such 
changes  are  poorly  understood.  (See  also  W90- 
10912)  (Author's  abstract) 
W90- 10948 

MODIFICATION  OF  RIVERINE  WATER 
QUALITY  BY  AN  ADJACENT  BOTTOMLAND 
HARDWOOD  WETLAND. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 10952 


tion  Act  in  order  to  determine  its  effectiveness  is 
clear.  Without  base  inventory  information  docu- 
menting the  historical  pattern  of  wetland  alter- 
ation, it  is  difficult  to  determine  whether  wetlands 
are  being  protected.  Commissions  are  in  need  of 
technical  assistance  to  assist  them  in  interpreting 
and  applying  the  regulations.  A  statewide  regula- 
tory evaluation  and  wetland  inventory  program  is 
needed  to  determine  the  extent  that  wetland  losses 
are  occurring.  (See  also  W90-10912)  (Lantz-PTT) 
W90-10958 


IMPLEMENTING  THE  MASSACHUSETTS 
WETLANDS  PROTECTION  ACT-THE  LOCAL 
PKR  SPECTTIVE 

Massachusetts  Dept.  of  Public  Works,  Worcester. 
K.  C.  Klein,  and  R.  Freed. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  499-507,  1  fig, 
1 1  ref. 

Descriptors:  'Environmental  protection,  'Local 
governments,  'Massachusetts,  'Massachusetts 
Wetlands  Protection  Act,  'Regulations,  'Wet- 
lands, Legislation,  Public  participation,  State  juris- 
diction. 

The  state  of  Massachusetts  has  been  a  leader  in 
mandating  the  protection  of  wetland  resources. 
The  Wetlands  Protection  Act  effectively  protects 
the  majority  of  the  state's  wetland  areas,  and  has 
heightened  public  awareness  of  the  need  to  pre- 
serve wetlands.  Compliance  with  regulations  speci- 
fied by  the  Act  are  closely  regulated  and  strictly 
enforced.  The  burden  of  wetland  protection  falls 
primarily  on  local  volunteer  commissions  which 
are  expected  to  administer  and  enforce  these  regu- 
lations. The  assignment  of  volunteer  boards  to 
apply  the  regulations  of  the  Act  is  encountering 
administrative  problems  such  as  inadequate  staffing 
and  support  levels.  These  administrative  problems 
may  be  leading  to  unnecessary  loss  of  wetland 
areas  that  are  protected  under  the  statute.  The 
need  to  further  evaluation  of  the  Wetlands  Protec- 


CITIZEN.  ACTIVIST,  AND  POLICY  ELITE 
SUPPORT  FOR  WETLAND  MANAGEMENT 
PROGRAMS. 

University  of  West  Florida,  Pensacola.  Coastal 
Zone  Management  Studies. 
D.  L.  Soden,  and  T.  Vinesett. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  523-533,  4 
tab,  20  ref.  NOAA,  Office  of  Sea  Grant,  Grant 
NA86AA-D-SG068. 

Descriptors:  'Florida,  'Project  planning,  'Public 
participation,  'Water  quality  management,  'Water 
resources  management,  'Wetlands,  Education, 
Public  policy,  Public  relations. 

An  examination  was  conducted  regarding  the  rela- 
tionships between  three  sets  of  policy  process 
actors  with  regard  to  support  for  wetland  manage- 
ment programs  in  the  State  of  Florida.  The  results 
of  this  study  show  that  while  there  is  broad  sup- 
port for  wetland  related  management  programs 
among  the  general  public,  activists,  and  policy 
elites  in  the  State  of  Florida,  that  support  can  be 
eroded  by  personal  orientations  linked  to  political 
and  environmental  values.  In  general,  these  find- 
ings suggest  that  support  for  wetlands  management 
programs  is  linked  to  environmental  orientations 
which  are  shown  to  strongly  affect  attitudes 
toward  these  programs.  Environmental  orienta- 
tions appear  to  be  an  excellent  predictor  of  policy 
support,  while  political  values  are  indicators  of 
some  policy  preference.  This  potential  is  viewed  as 
being  linked  to  overall  higher  levels  of  knowledge 
about  water-related  issues  in  Florida.  Knowledge 
of  how  political  and  environmental  orientations 
and  knowledge  factors  bear  on  support  for  wet- 
lands program  is  important  for  the  long-term  pro- 
tection and  management  of  these  valuable  natural 
resources,  as  well  as  the  economic  development 
which  places  pressure  on  the  future.  (See  also 
W90-10912)  (Lantz-PTT) 
W90- 10960 

PROCEEDINGS  OF  THE  44TH  PURDUE  IN- 
DUSTRIAL WASTE  CONFERENCE. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-10965 

IN-SITU  VENTING  OF  JET-FUEL-CONTAMI- 
NATED SOIL. 

Air  Force  Engineering  and  Services  Center,  Tyn- 

dall  AFB,  FL. 

M.  G  Elliott,  and  D.  W.  DePaoli. 

IN-   Proceedings  of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  1-9,  9  fig,  5  ref. 

Descriptors:  'Cleanup  operations,  'Fuel, 
•Groundwater  pollution,  'Site  remediation, 
•Water  pollution  treatment,  Hill  Air  Force  Base, 
Hydrocarbons,  Oil  spills,  Soil  contamination,  Utah, 
Ventilation. 

The  Air  Force  Engineering  and  Services  Center  is 
performing  a  field  demonstration  of  in-situ  soil 
venting  at  a  27,000-gallon  jet  fuel  spill  site  at  Hill 
Air  Force  Base,  Utah.  Initial  site  characterization, 
the  one-vent  pilot  test,  and  the  design  and  prelimi- 
nary results  of  a  full-scale,  in-situ  venting  system 
are  described.  Site  investigation  showed  that  high 
levels  of  fuel  hydrocarbons  were  present  to  depths 
of  less  than  50  ft.  No  continuous  confining  layer 
was  identified,  so  the  possibility  exists  for  the 
downward  migration  of  the  JP-4  fuel.  The  one- 


vent  pilot  test  showed  that  the  soil  at  the  site  wi 
highly  permeable.  A  vacuum  of  only  20  inches  ( 
water  was  necessary  to  extract  250  CFM  from 
40-ft  screened  interval.  The  high  permeability  < 
the  soil  resulted  in  rapid  transient  response  and 
large  zone  of  influence.  The  results  of  the  full-sea 
implementation  so  far  have  indicated  that  in-sii 
soil  venting  is  an  effective  technique  for  remov 
of  large  amounts  of  jet  fuel  from  a  soil  in  a  relativ 
ly  short  period  of  time.  It  remains  to  be  sec 
whether  the  technique  is  capable  of  complete  r 
mediation  of  a  jet  fuel  spill  site.  (See  also  W9 
10965)  (Rochester-PTT) 
W90-10966 


BIOLOGICAL  TREATMENT  OF  GROUN1 
WATER,  SOILS,  AND  SOIL  VAPORS  CO] 
TAMINATED  WITH  PETROLEUM  HYDRi 
CARBONS. 

DETOX,  Inc.,  Dayton,  OH. 
E.  G.  Galaska,  G.  J.  Skladany,  and  E.  K.  Nyer. 
IN:   Proceedings  of  the  44th   Purdue  Industr 
Waste  Conference.  May  9-11,  1989,  Purdue  Uni 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Bo 
Raton,  Florida.  1990.  p  11-21,  11  fig,  1  tab,  5  r 

Descriptors:  *Biological  treatment,  'Cleanup  op 
ations,  'Groundwater  pollution,  'Site  remediatii 
'Water  pollution  treatment,  Biofilms,  Case  studi 
DETOX  air  stream  bioreactor,  Gasoline,  Mic 
gan,  Oil  spills,  Soil  contamination,  West  Virgir 

In  the  United  States  it  estimated  that  there  are 

million  underground  fuel  storage  tanks  and  that 

30%  of  them  have  leaked  gasoline  into  the  grou 

In  most  cases,  the  cleanup  operation  at  petroleti 

contaminated   sites   involves   the   remediation 

groundwater,  soils,  and  air  emissions.  Biologi 

methods  have  had  wide  application  in  the  rem« 

ation  of  sites  contaminated  with  petroleum  hyd 

carbons.  Several  case  histories  are  presented  h 

to  demonstrate  the  use  of  biological  treatment 

groundwater,  soils,  and  air  contaminated  by  pel 

leum  hydrocarbons.  These  include:  gasoline  se 

ice  station  sites  in  West  Virginia,  Michigan,  an 

petroleum  hydrocarbon  surface  spill.  The  basis 

all   biological   treatment   methods  is   the   use 

microorganisms  to  convert  soluble  organic  a 

pounds  into  insoluble  organic  material  (more  I 

teria).  Under  aerobic  conditions,  this  process  ' 

release  carbon  dioxide  and  water  to  the  envii 

ment.  There  are  two  major  strategies  employee 

remove  petroleum  hydrocarbons  from  contamii 

ed  aquifers:  pump  and  treat  in  above-ground 

terns  and  in-situ  bioremediation.  The  use  of  c 

tained  land  farming  methods  or  in-situ  biolog 

treatment  to  remediate  soils  is  well  documen 

At  present,  several  technologies  for  remedia 

produce  contaminated  air  streams  as  a  resuli 

their  action.  The  prototype  DETOX  air  stn 

bioreactor  (bio-airtower)  resembles  an  air  strip] 

unit,  and  attempts  to  employ  biofilm  technolog 

treat  air  emissions  contaminated  with  petroli 

hydrocarbons.  Biological  processes  are  capabl 

remediating  sites  contaminated  with  petroleum 

drocarbons  including  organic  compounds  thoi 

to  be  incapable  of  bioremediation,  specifically 

chlorinated  aliphatics.  The  application  of  this  t 

nology  has  been  limited  primarily  by  the  lacl 

understanding  of  biological  processes  by  pr: 

tioners  in  the  field,  as  well  as  an  unconscious 

toward    physical/chemical    methods.    (See 

W90- 10965)  (Rochester-PTT) 

W90- 10967 

BIOREMEDIATION  OF  FORMER  MANUI 
TURED  GAS  PLANT  SITES. 

Institute  of  Gas  Technology,  Chicago,  IL. 
V.  J.  Srivastava,  J.  J.  Kilbane,  R.  L.  Kelley,  W 
Gallagher,  and  C.  Akin. 
IN-  Proceedings  of  the  44th  Purdue  Indus 
Waste  Conference.  May  9-11,  1989,  Purdue  U 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  1 
Raton,  Florida.  1990.  p  49-60,  15  fig,  3  tab,  8 

Descriptors:  'Biodegradation,  'Bioremedia 
'Cleanup  operations,  'Manufactured  gas,  'Sit 
mediation,  'Soil  contamination,  'Water  polli 
treatment,  Aromatic  compounds,  Perform 
evaluation,  Polycyclic  aromatic  hydrocarbons. 
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Manufactured  gas  plants,  also  referred  to  as  town 
gas  plants,  produced  large  quantities  of  tar  and 
related  by-products.  The  sites  often  differ  signifi- 
cantly in  terms  of  specific  types  and  quantities  of 
wastes.  Coal  tar  (polycyclic  aromatic  hydrocarbon 
(PAH))-contaminated  soils  represent  the  largest 
waste  type  at  most  of  the  sites.  Biodegradation 
studies  conducted  by  the  Institute  of  Gas  Technol- 
ogy (IGT)  have  shown  that  2-ring  to  6-ring  PAHs 
can  be  biologically  degraded  under  aerobic  and 
possibly  under  anaerobic  conditions.  The  rate  and 
extent  of  biodegradation  can  be  improved  by  ap- 
plying any  or  all  of  the  techniques  currently  under 
development  at  IGT.  These  techniques  include  the 
use  of  bioemulsifiers  or  environmentally  acceptable 
nonaqueous  liquids,  soil  attrition  techniques,  chem- 
ical oxidants,  or  biologically  produced  chemicals, 
PAH-degrading  enrichment  cultures,  and  appro- 
priate co-metabolic  substrates,  and/or  enzyme-in- 
ducing substrates.  Some  of  these  techniques  can  be 
used  either  as  a  pretreatment  or  as  a  co-/post- 
treatment.  Further  work  is  being  conducted  to 
develop  process  schemes  with  built-in  flexibility  so 
they  can  be  used  for  different  town  gas  plant  sites 
with  some  modifications.  It  appears  that  more  than 
one  treatment  option  would  be  needed  to  efficient- 
ly remediate  most  sites.  For  example,  'hot  spots' 
may  be  best  handled  by  either  thermal  treatment 
(combustion)  or  by  physical  removal  (excavating), 
rather  than  by  biological  methods.  However,  at 
most  of  the  contaminated  sites,  and  for  the  major 
part  of  any  site,  biological  treatment  with  (or 
sometimes  without)  enhancement  techniques 
should  result  in  the  most  desirable  treatment  sce- 
nario. (See  also  W90- 10965)  (Rochester-PTT) 
W90- 10970 


DESIGN  AND  IMPLEMENTATION  OF  A 
RISK-BASED  REMEDIAL  ACTION  PROGRAM 
FOR  UNDERGROUND  TANK  REMOVAL  AT  A 
DIOXIN-CONTAMINATED  SITE. 

Ryckman  (D.W.)  and  Associates,  St.  Louis,  MO. 

REACT  Div. 

J.  R.  Spencer. 

IN:   Proceedings   of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  61-64,  1  ref. 

Descriptors:  'Cleanup  operations,  'Remediation, 
♦Water  pollution  control,  Dioxins,  Risk  assess- 
ment, Sludge  disposal,  Soil  contamination,  Under- 
ground storage. 

Risk  assessment  has  been  defined  by  the  National 
Academy  of  Sciences  (USA)  as  'the  use  of  avail- 
able scientific  information  and  reasonable  scientific 
assumptions  to  evaluate  the  health  risk  to  people 
from  exposure  to  hazardous  materials  and  situa- 
tions in  the  environment.'  A  risk-based  remedial 
action  program  was  designed  and  implemented  for 
the  removal  of  pentachlorophenol  sludges  at  a 
dioxin-contaminated  site  in  the  midwest.  Two  pri- 
ority items  were  included  in  the  desired  remedial 
action  program:  (1)  construction  of  a  surface  cap 
to  entomb  dioxin-contaminated  soils  and  (2)  re- 
moval of  an  underground  storage  tank  and  associ- 
ated soils.  Approximately  225  cubic  yards  of  con- 
taminated sludges  and  soil  were  excavated  from 
the  area  around  the  buried  tank  and  on-site  engi- 
neering storage  was  provided.  Structural  damage 
to  the  sewer  was  prevented  and  off-site  transport 
of  hazardous  materials  was  minimized.  Downwind 
particulate  levels  were  maintained  well  below  the 
action  level  at  all  times.  The  project  was  complet- 
ed within  the  original  budget  and  well  ahead  of 
schedule,  even  though  volume  of  contaminated 
material  removed  was  twice  the  original  estimate. 
Work  was  accomplished  safely  with  no  adverse 
health  impacts  to  on-site  personnel.  The  remedial 
work  was  completed  with  a  minimal  amount  of 
disruption  to  on-site  operations  and  with  no  ad- 
verse publicity.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90- 10971 


INTERCEPT   TRENCH    TECHNOLOGY    FOR 
REMEDIATING  WASTE  OIL  CONTAMINAT- 
ED   SOIL    AND    GROUNDWATER:    A    CASE 
STUDY. 
MAECORP,  Inc.,  Homewood,  IL. 


D.  A.  Piotrowski,  and  K.  W.  Yost. 
IN:   Proceedings  of  the  44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  65-74,  5  fig,  8  tab,  2  ref. 

Descriptors:  'Cleanup,  'Groundwater  pollution, 
♦Oil  pollution,  'Remediation,  'Site  remediation, 
'Soil  contamination,  'Water  pollution  treatment, 
Aromatic  compounds,  Illinois,  Leaks,  Oily  water, 
Path  of  pollutants,  Perched  groundwater. 

At  a  site  in  Illinois,  perched  groundwater  contami- 
nated with  a  waste  oil  was  effectively  recovered 
from  low-permeability  clay  till  soil  using  and  inter- 
cept/recovery trench  system.  Four  underground 
storage  tanks  had  been  removed  from  the  area  and 
contaminated  groundwater  moved  freely  into  the 
resulting  pits.  After  removal  of  grossly  contaminat- 
ed soil,  a  subsurface  investigation  was  undertaken 
to  determine  the  site  geology  and  the  extent  of 
contamination.  Soil  borings  were  used  for  collec- 
tion of  soil  samples.  It  was  determined  that  waste 
oil  from  the  leaking  tanks  had  migrated  off  site  in 
the  groundwater  and  had  affected  approximately 
6,000  cubic  yards  of  soil.  Samples  were  taken  6  and 
8  mo  after  installation  of  the  intercept/recovery 
trench  system  to  assess  its  effectiveness.  Oil  and 
grease  contamination  was  reduced.  Polynuclear  ar- 
omatic hydrocarbon  contamination  originally  de- 
tected in  the  target  area  was  not  detected  at  the  6- 
mo  sampling  event.  Groundwater  contamination 
initially  detected  in  an  off-site  well  was  not  identi- 
fied in  the  latest  sampling  results.  Groundwater 
contamination  still  existed  in  the  on-site  well.  Oil 
and  grease  contamination  continue  to  be  captured 
and  recovered  by  the  trench  system.  It  is  recom- 
mended that  biodegradable  surfactants  be  applied 
to  areas  of  remaining  contamination  and  that  sup- 
plemental irrigation  be  used  to  accelerate  soil 
washing.  Additional  soil  borings  and  resampling  of 
monitoring  wells  are  recommended  to  demonstrate 
the  effectiveness  of  continuing  cleanup  efforts. 
(See  also  W90- 10965)  (Rochester-PTT) 
W90-10972 


REMEDIATION  OF  METALS-CONTAMINAT- 
ED SITE  NEAR  A  SMELTER  USING  SLUDGE/ 
FLY  ASH  AMENDMENTS. 

Horsehead  Resource  Development  Co.,  Inc.,  St. 

Simons  Island,  GA. 

J.  A.  Oyler. 

IN:   Proceedings  of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  75-82,  4  tab,  35  ref. 

Descriptors:  'Heavy  metals,  'Pennsylvania,  'Re- 
mediation, 'Remedies,  'Site  remediation,  'Sludge 
utilization,  'Soil  contamination,  Blue  Mountain, 
Economic  aspects,  Fly  ash,  Rehabilitation,  Reve- 
getation,  Sludge,  Smelters,  Soil  amendments, 
Vegetation. 

Zinc  smelting  has  taken  place  in  Palmerton, 
Carbon  County,  Pennsylvania,  since  1898.  After 
termination  of  primary  zinc  smelting  in  1980,  stud- 
ies were  conducted  of  possible  cleanup  measures 
that  might  deal  with  tens  of  millions  of  cubic  yards 
of  contaminated  soil  (Zn  concentrations  of  26,000- 
80,000  mg/L)  covering  large  areas.  Because  cost 
estimates  ran  into  the  billions  of  dollars  for  remov- 
al of  the  soil  and  an  associated  cinder  bank,  at- 
tempts to  stabilize  the  metals  in  situ  using  pH 
management  and  re  vegetation  were  considered.  A 
greenhouse  study  revealed  11  herbaceous  species 
that  were  capable  of  growing  on  combinations  of 
sewage  sludge  and  power  plant  fly  ash,  two  of  the 
proposed  soil  amendments  for  the  site.  Field  plot 
trials  were  then  undertaken  and  the  results  are 
reported  here.  Five  field  study  subplots  were  des- 
ignated within  a  1-acre  field  plot.  The  subplots 
were  hydroseeded  with  switchgrass,  big  bluestem, 
birdsfoot  trefoil  +  tall  fescue,  perennial  ryegrass 
+  flatpea,  and  intermediate  wheatgrass  and 
mulched  with  cellulose  fiber.  In  the  first  season, 
dramatic  differences  were  apparent  depending  of 
sludge/fly  ash  ratio  (1:1-1:3),  but  by  late  in  the 
second  season  these  differences  were  diminished. 
After  three  growing  seasons,  these  field  plots  dem- 
onstrate that  it  is  possible  to  reclaim  areas  thought 
to    be    hopelessly    contaminated.    The    full-scale 


project  at  Blue  Mountain,  which  is  now  under 
way,  is  the  largest  undertaken  by  the  EPA  Super- 
fund  program.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90-10973 


DEVELOPMENT  OF  A  SOIL  WASHING 
SYSTEM. 

Engineering  BioTrol,  Inc.,  Chaska,  MN. 
S.  B.  Valine,  D.  D.  Chilcote,  and  A.  R.  Zambrano. 
IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  83-89,  6  fig,  5  tab. 

Descriptors:  'Remediation,  'Site  remediation, 
'Soil  contamination,  'Soil  washing,  'Waste  treat- 
ment, 'Water  pollution  prevention,  Creosote, 
Design  criteria,  Hydrocarbons,  Minnesota,  Phen- 
ols, Polycyclic  aromatic  hydrocarbons,  Remedies, 
Wood  preservatives. 

The  development  of  a  soil  washing  system  is  a 
multistep  process.  For  soils  contaminated  with  haz- 
ardous or  toxic  materials,  the  development  of  a 
commercial  cleanup  process  requires  the  following 
steps:  (1)  characterizing  the  soil;  (2)  developing  a 
conceptual  process  flowsheet;  (3)  designing  and 
conducting  bench-scale  verification  tests;  (4)  com- 
pleting a  preliminary  economic  feasibility  study; 

(5)  designing  and  constructing  a  pilot  facility;  and 

(6)  conducting  the  pilot  study.  Following  this  path- 
way to  developing  a  system  results  in  several  side 
benefits,  including  intimate  knowledge  of  the  fun- 
damentals of  the  operation  and  a  valuable  set  of 
bench-scale  protocols  that  can  be  used  to  model 
the  performance  of  the  field  operation.  Since  site 
conditions  are  expected  to  vary  considerably, 
system  flexibility  is  mandatory.  A  good  basic  un- 
derstanding of  both  the  physico-chemical  process- 
es that  are  being  used  in  the  remediation  effort  and 
the  process  equipment  that  is  to  be  used  to  imple- 
ment this  technology  are  key  elements  in  the 
design  of  a  flexible  system.  The  initial  pilot-scale 
soil  washing  investigation  based  on  application  of 
this  development  approach  occurred  at  a  wood 
preserving  site  in  Minnesota  contaminated  with 
pentachlorophenol  and  creosote.  Removal  efficien- 
cies for  pentachlorophenol  and  polycyclic  aromat- 
ic hydrocarbons  from  soil  excavated  from  this  site 
were  in  the  90-95%  range.  (See  also  W90- 10965) 
(Rochester-PTT) 

W90- 10974 


RECLAIMING  PETROLEUM  CONTAMINAT- 
ED SOIL  IN  HOT  MIX  ASPHALT  FACILITIES. 

National   Asphalt   Pavement   Association,   River- 
dale,  MD. 
K.  O'C.  Gunkel. 

IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  91-96,  3  fig,  1  tab. 

Descriptors:  'Asphalt,  'Cleanup,  'Decontamina- 
tion, 'Oil  pollution,  'Soil  contamination,  'Water 
pollution  treatment,  Heat  treatment,  Hydrocar- 
bons, Recycling. 

Hot  Mix  Asphalt  (HMA)  facilities  are  used  to 
manufacture  HMA  paving  material.  There  are  two 
basic  types  of  manufacturing  processes,  both  of 
which  dry  aggregates  in  a  rotating  kiln  using 
direct-fired  heat  and  coat  the  aggregates  with  as- 
phalt cement.  Because  of  their  ability  to  dry  aggre- 
gates, HMA  plants  have  been  suggested  as  possible 
treatment  facilities  for  removal  of  hydrocarbons 
from  contaminated  soil.  Destruction  of  hydrocar- 
bons does  not  necessarily  occur  in  all  cases,  but  the 
HMA  facilities  may  have  potential  in  solving  this 
pollution  problem.  The  HMA  industry  has  a 
number  of  attributes  that  make  it  suitable  for  a  soil 
remediation  role.  These  include  numerous  HMA 
plants,  which  tend  to  be  close  to  metropolitan 
areas,  where  the  greatest  numbers  of  contaminated 
sites  are  located,  extensive  experience  in  earth 
moving  and  processing,  and  large  potential  proc- 
essing rates  (100-500  tons  per  hour).  One  manufac- 
turer has  developed  an  adapted  HMA  facility  for 
decontaminating  soil  by  incinerating  the  hydrocar- 
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bons  and  then  incorporating  the  decontaminated 
soil  into  paving  material.  Another  approach  is  to 
simply  use  the  HMA  plant  to  incinerate  the  hydro- 
carbons in  the  soil,  then  send  the  soil  to  a  disposal 
site  or  use  it  as  fill.  Only  one  stack  test  of  these 
facilities  is  known  to  the  National  Asphalt  Pave- 
ment Association  (NAPA),  but  the  results  are  very 
encouraging.  Drum  mixers  have  shown  that,  with 
a  properly  designed  and  operated  variable-throat 
venturi  scrubber,  hydrocarbon  emissions  can  be 
controlled.  The  NAPA  is  working  to  expand  its 
members'  use  of  their  equipment  in  decontamina- 
tion activities.  (See  also  W90-10965)  (Rochester- 
PTT) 
W90- 10975 


QUANTITATIVE  RISK  ASSESSMENT  AS  A 
DECISION  TOOL  FOR  HAZARDOUS  WASTE 
MANAGEMENT. 

Environmental     Resources     Management,     Inc., 

Exton,  PA. 

D.  K.  Asante-Duah. 

IN:   Proceedings  of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  111-123,  5  fig,  2  tab,  21  ref. 

Descriptors:  'Cleanup  operations,  'Decision 
making,  'Hazardous  wastes,  'Quantitative  analysis, 
'Risk  assessment,  'Water  pollution  prevention, 
Management  planning,  Path  of  pollutants,  Soil 
contamination. 

A  framework  is  presented  within  which  to  formu- 
late a  risk  assessment  model.  Despite  the  complex- 
ity and  imprecision  in  some  applications,  it  is  still 
possible,  and  even  very  desirable,  to  use  risk  assess- 
ment techniques  in  decision  making.  Major  benefits 
derivable  from  using  risk  assessment  techniques 
include:  streamlining  site  investigation  and  field 
sampling  programs;  systematization  of  site  screen- 
ing, including  prioritization  of  sites;  providing  an 
effective  and  rational  way  to  negotiate  appropriate 
remedial  action  alternatives;  and  providing  a  useful 
tool  for  evaluating  the  extent  to  which  Superfund 
sites  have  been  remediated  (via  the  development  of 
cleanup  levels).  Event  tree  analysis  is  described 
here  as  a  way  of  modeling  the  risk  of  a  chain  of 
interconnected  events.  This  allows  for  systematic 
consideration  of  all  potential  loading  conditions 
that  may  be  brought  to  bear  on  a  hazardous  waste 
disposal  facility,  the  potential  pathways  of  con- 
taminant migration  following  containment  breach, 
and  consequences  of  all  potential  exposures  to  any 
population  at  risk.  Based  on  this  methodology, 
potential  loss  of  life,  and  possible  economic  losses 
may  be  assessed,  and  these  impact  estimates  can 
then  be  used  to  justify  appropriate  remedial  ac- 
tions. Using  a  case  study,  it  is  shown  that,  starting 
with  water  quality  standards,  back  calculations, 
based  on  contaminant  concentrations  in  a  creek, 
can  be  used  to  yield  a  conservative  estimates  of  the 
maximum  acceptable  concentration  that  can  be 
allowed  on  a  site  so  as  not  to  affect  the  stream. 
From  these  values,  the  soil  cleanup  at  a  site  can  be 
guided  to  achieve  levels  that  will  not  affect  surface 
water  quality.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90- 10978 


TREATMENT  OF  AN  ORGANICALLY  CON- 
TAMINATED SOIL  IN  ACTIVATED  SLUDGE 
SEQUENCING  BATCH  REACTORS. 

Dames  and  Moore,  Cincinnati,  OH. 

For   primary   bibliographic   entry   see   Field   5D. 

W90- 10982 


SELECTING  ACTIVATED  CARBON  FOR  AD- 
SORPTION TREATMENT. 

Occidental   Chemical   Corp.,  Grand   Island,   NY. 
Grand  Island  Technology  Center. 
For   primary   bibliographic   entry   see   Field    5D. 
W90- 11000 


TREATMENT  OF  LANDFILL  LEACHATE  BY 
BIOLOGICALLY  ACTIVE  CARBON  AD- 
SORBERS. 

University  of  Southern  California,  Los  Angeles. 
Environmental  Engineering  Program. 


M.  Pirbazari,  B.  N.  Badriyha,  V.  Ravindran,  and  S. 

H.Kim. 

IN:   Proceedings   of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  555-563,  4  fig,  5  tab,  10  ref. 

Descriptors:  'Activated  carbon,  'Adsorption, 
'Landfills,  'Leachates,  'Wastewater  treatment, 
'Water  pollution  prevention,  Biodegradation,  Bio- 
films,  Biological  wastewater  treatment,  Biological- 
ly active  granular  activated  c,  Industrial 
wastewater,  Kinetics,  Mathematical  models,  Or- 
ganic carbon,  Performance  evaluation,  Prediction. 

Degradation  of  organic  components  of  landfill  lea- 
chates can  be  accomplished  efficiently  by  combin- 
ing adsorption  and  biodegradation  processes  in  the 
form  of  biologically  active  granular  activated 
carbon  (BAGAC)  adsorbers,  in  which  the  biofilm 
formed  over  the  carbon  surface  accounts  for  deg- 
radation of  organic  components.  The  study  sought 
to:  (1)  apply  BAGAC  adsorber  technology  for 
treatment  of  hazardous  leachates;  (2)  compare 
treatment  efficiencies  of  bioactive  and  non-bioac- 
tive  adsorbers  by  conducting  mini-adsorber  experi- 
ments; and  (3)  predict  performance  of  bioactive 
and  non-bioactive  adsorbers  using  simulation 
models.  Leachates  used  were  obtained  from  a 
Class  I  landfill  and  a  hazardous  waste  landfill. 
Prior  to  adsorption/desorption,  the  Class  I  landfill 
leachate  was  subjected  to  coagulation/flocculation 
with  lime  followed  by  sedimentation,  whereas  the 
hazardous  landfill  leachate  was  pretreated  by  ad- 
justment of  pH  from  4.0-4.5  to  neutral  by  aeration 
and  settling.  Total  organic  carbon  (TOC)  was  used 
as  a  surrogate  parameter  for  measuring  leachate 
concentrations.  The  bioactive  adsorber  model 
demonstrated  satisfactory  capability  in  predicting 
the  performance  of  bioactive  adsorbers  for  leach- 
ate treatment.  The  experimental  results  illustrated 
the  potential  of  bioactive  adsorbers  for  treatment 
of  high-strength  industrial  wastewaters.  The  reduc- 
tion in  leachate  TOC  levels  and  the  variations  in 
biomass  concentration  were  directly  related,  and 
closely  followed  the  pattern  of  a  typical  biological 
growth  curve  (acclimation  phase,  growth  phase, 
steady-state  phase,  and  endogenous  phase).  The 
recycling  fluidized-bed  configuration  obviated  hy- 
draulic problems  associated  with  clogging  com- 
monly experienced  in  fixed-bed  adsorbers.  Model 
sensitivity  studies  indicated  that  the  level  of  treat- 
ment in  bioactive  adsorbers  was  highly  dependent 
on  the  Monod  kinetic  coefficients.  (See  also  W90- 
10965)  (Rochester-PTT) 
W90- 11024 


BIOLOGICAL  TREATMENT  OF  LANDFILL 
LEACHATE. 

Conestoga-Rovers    and    Associates,    Mississauga 

(Ontario). 

A.  Lugowski,  D.  Haycock,  R.  Poisson,  and  S. 

Beszedits. 

IN:   Proceedings   of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  565-571,  4  fig,  2  tab. 

Descriptors:  'Aerobic  digestion,  'Landfills,  'Lea- 
chates, 'Wastewater  treatment,  'Water  pollution 
prevention,  Biological  oxygen  demand,  Biological 
wastewater  treatment,  Cost  analysis,  Design  crite- 
ria, Microorganisms,  Ontario,  Oxidation,  Perform- 
ance evaluation,  Pilot  plants,  Pretreatment  of 
wastewater,  Sarnia. 

Landfill  leachate  is  characterized  by  extremes  of 
pH,  BODS,  NH3,  alkalinity,  and  metals.  Feasibility 
studies  and  pilot  plant  studies  were  conducted  in 
relation  to  treatment  of  landfill  leachate  at  Sarnia, 
Ontario.  The  effluent  criteria  to  be  met  were  (mg/ 
L):  BOD5  15,  suspended  solids,  15,  NH3-N  10,  and 
total  P  5.  The  leachate  to  be  treated  is  character- 
ized by  high  variability  and  high  levels  of  calcium, 
iron  and  magnesium,  but  can  be  effectively  treated 
biologically  provided  excessive  dissolved  minerals 
are  first  removed.  Two  viable  pretreatment  ap- 
proaches were  identified  through  bench-scale  stud- 
ies and  verified  by  pilot  plant  testing:  (1)  air  oxida- 
tion/phosphoric acid  and  (2)  air  oxidation/sodium 
hydroxide/sulfuric  acid.  Both  methods  are  capable 
of  removing  calcium  by  50-75%  and  iron  by  90- 


95%.  With  option  1,  ammonia  reductions  of  25- 
40%  also  can  be  obtained.  Stipulated  effluent  crite- 
ria can  be  met  by  a  combination  of  chemical  pre- 
treatment and  a  biological  treatment  system,  either 
fixed  film  or  suspended  growth.  The  fixed  film 
system  is  more  susceptible  to  potential  calcination 
than  the  suspended  growth  system.  Moreover,  the 
suspended  growth  system  is  approximately 
$250,000  lower  in  capital  cost  and  $20,000/yr 
lower  in  operating  costs  than  the  fixed  film  system. 
In  view  of  treatability  studies,  economic  consider- 
ations, and  expected  raw  leachates,  the  following 
treatment  system  was  recommended:  (1)  pretreat- 
ment of  leachate  with  either  air  oxidation/phos- 
phoric acid  or  air  oxidation/sodium  hydroxide/ 
sulfuric  acid;  (2)  suspended  biological  growth 
system  with  hydraulic  residence  time  of  5-6  days 
and  a  food-to-microorganism  ratio  0.0013  to  0.013; 
and  (3)  tertiary  treatment  by  filtration  and  postaer- 
ation.  (See  also  W90- 10965)  (Rochester-PTT) 
W90- 11025 


TREATMENT  OF  LEACHATE  FROM  A  HAZ- 
ARDOUS WASTE  LANDFILL. 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  MI. 

S.  /.  Kang,  C.  J.  Englert,  T.  J.  Astfalk,  and  M.  A. 

Young. 

IN:   Proceedings  of  the  44th   Purdue  Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  573-579,  1  fig,  6  tab,  6  ref. 

Descriptors:  'Hazardous  wastes,  'Landfills,  'Lea- 
chates, 'Pretreatment  of  wastewater,  'Wastewater 
treatment,  'Water  pollution  prevention,  Biological 
oxygen  demand,  Biological  wastewater  treatment, 
Chemical  oxygen  demand,  Chemical  wastewater 
treatment,  Grease,  Heavy  metals,  Nutrients,  Oil, 
PACT  process,  Performance  evaluation,  Pilot 
plants,  Suspended  solids,  Toxicity. 

Before  discharge  onto  land  or  into  a  publicly 
owned  treatment  works,  landfill  leachate  and  gas 
require  treatment  by  biological  and/or  physical- 
chemical  methods.  It  is  widely  recognized  that  the 
quantity  and  quality  of  landfill  leachate  and  gas  are 
influenced  by  numerous  variables,  resulting  in  a 
diversity  of  relative  treatment  efficiencies.  A 
unique  case  history  of  leachate  treatment  is  pre- 
sented. The  leachate  originated  from  a  hazardous 
waste  landfill  that  had  historically  received  both 
domestic  refuse  and  industrial  wastes.  The  present 
investigation  aimed  to  identify  the  best  pretreat- 
ment technology  to  achieve  regulated  levels  of 
BOD5,  total  suspended  solids  (TSS),  phenol,  oil 
and  grease,  phosphorus,  and  selected  metals.  Anal- 
ysis of  the  leachate  indicated  significant  concentra- 
tions of  COD,  BOD,  total  Kjeldahl  N,  ammonium 
N,  phenol,  cyanide,  methylene  chloride,  arsenic, 
and  nickel.  Bench-scale  tests  were  performed  to 
identify  processes  suitable  for  reducing  the  waste 
strength.  Chemical  pretreatment  was  included 
prior  to  biological  treatment  to  reduce  metals  and 
other  toxicants.  Processes  identified  for  pilot-scale 
testing  included  conventional  activated  sludge  and 
activated  sludge  containing  powdered  activated 
carbon  (PAC).  Chemical  treatment  resulted  in 
nickel  removal  of  15-75%,  depending  on  the 
chemicals  used.  No  treatment  consistently  re- 
moved a  large  percentage  of  nickel.  This  indicates 
that  leachate  variations  occur  from  batch  to  batch 
and  that  nickel  is  in  a  stable  or  complexed  form. 
Incidental  removals  of  COD  during  nickel  removal 
ranged  between  5  and  50%,  depending  on  the 
method  used.  Biological  treatment  of  leachate  by 
conventional  activated  sludge  and  PACT  success- 
fully reduced  waste  discharge  strength.  Pilot  test 
data  indicates  that  BOD5  and  COD  removal  in 
excess  of  90%  is  possible.  Based  on  pilot  test  data, 
construction  of  either  a  two-stage  conventional 
activated  sludge  or  a  single-stage  PACT  rector  is 
recommended.  (See  also  W90-10965)  (Rochester- 
PTT) 
W90- 11026 


EVALUATION     OF     NONCYANIDE     METAL 
STRIPPERS. 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 

S.  K.  Janikowski,  and  P.  A.  Pryfogle. 

IN:   Proceedings  of  the  44th   Purdue   Industrial 
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Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  609-615,  1  fig,  2  tab,  13  ref. 

Descriptors:  *Cyanide,  *Metal  strippers,  •Metal- 
finishing  wastes,  *Water  pollution  prevention,  Air 
Force,  Biodegradation,  Comparison  studies,  Per- 
formance evaluation,  Water  pollution  control. 

Spent  solutions  containing  cyanide  are  considered 
hazardous  wastes  and  represent  a  significant  frac- 
tion of  the  total  wastes  generated  at  electroplating 
facilities.  Commercially  available  noncyanide 
metal  stripping  products  were  evaluated  by  three 
types  of  laboratory  tests  to  determine  stripping 
performance,  basis  metal  protection,  and  biodegra- 
dability  characteristics  of  the  solutions.  The  tests 
were  conducted  using  some  parameters  specific  to 
and  reflecting  the  conditions  commonly  encoun- 
tered at  U.S.  Air  Force  installations.  Seventeen 
metal  strippers,  representing  immersion  or  electro- 
lytic operation,  and  acidic  or  basic  stripper  solu- 
tions, were  tested.  Commercial  metal  stripping  for- 
mulations can  replace  cyanide  solutions  for  most  of 
the  commonly  encountered  applications.  The  for- 
mulations providing  good  basis  metal  protection 
tend  to  be  application  specific  and  require-  less 
manual  intervention  than  multi-purpose  strippers. 
The  multi-deposit  strippers  generally  have  higher 
stripping  rates,  but  frequent  inspection  is  necessary 
to  ensure  that  the  basis  metals  are  not  being  at- 
tacked. The  precious  metal  strippers  are  among  the 
most  chemically  potent.  They  all  dissolved  silver 
at  appreciable  rates  but  exhibited  varying  amounts 
of  attack  on  all  the  basis  metals  during  extended 
immersion  times.  The  biodegradation  results  indi- 
cate that  biocultures  accustomed  to  different  food 
sources  do  not  have  the  ability  to  digest  other  food 
sources,  even  when  similar  chemical  functionalities 
are  present.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90-11030 


ZERO  SLUDGE/ZERO  DISCHARGE  PRE- 
TREATMENT  SYSTEMS  FOR  THE  METAL 
FINISHING  AND  PLATING  INDUSTRY. 

CH2M/HU1,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field   5D. 

W90-11036 


CYANIDE  CONTROL  IN  PETROLEUM  RE- 
FINERIES. 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 

J.  M.  Wong,  and  P.  M.  Maroney. 

IN:   Proceedings  of  the  44th   Purdue  Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  675-683,  5  fig,  2  tab,  34  ref. 

Descriptors:  'Cyanide,  "Oil  refineries, 
•Wastewater  treatment,  'Water  pollution  control, 
Chemical  treatment,  Cost  analysis,  Performance 
evaluation,  Polysulfides,  Water  pollution  sources. 

Cyanide  levels  in  petroleum  refinery  effluent  are 
much  less  than  those  found  in  metal  finishing  and 
plating  industries,  but  cyanide  control  in  petroleum 
refineries  recently  has  become  a  concern.  Cyanide 
occurrence  in  refinery  waste  streams  is  described 
and  potential  cyanide  control  methods,  including 
end-of-pipe  treatment  and  upstream  source  control 
are  discussed.  A  case  study  is  described  to  evaluate 
cyanide  control  alternatives,  including  preliminary 
capital  and  operation  and  maintenance  (O  +  M) 
cost  estimates.  Fluid  catalytic  cracking  (FCC)  and 
coker  units  generate  most  of  the  cyanide  in  refiner- 
ies. Other,  typically  minor,  sources  include  crude 
unit  fractionator  water,  gas  recovery  plant 
wastewater,  and  cooling  tower  blowdowns  if  bio- 
cides  containing  a  complex  organic  cyanide  com- 
pound are  used.  At  one  major  petroleum  refinery, 
the  final  effluent  contains  0.12  mg/L  of  cyanide, 
which  is  higher  than  a  recently  adopted  cyanide 
limit  of  0.025  mg/L.  This  refinery  has  a  coker  unit 
but  not  an  FCC  unit.  The  existing  wastewater 
treatment  plant  (WWTP)  at  the  refinery  has  a  total 
cyanide  removal  efficiency  of  about  75%.  The 
average  dry  weather  flow  at  the  WWTP  is  1,500 
gpm,  but  wet  weather  flow  can  be  four  times 
higher.  The  two  most  feasible  end-of-pipe  treat- 
ment processes  were  selective  ion  exchange  with 


Amberlite  IRA-958  resin  and  UV/03  treatment. 
The  desirable  source  control  method  is  polysulfide 
treatment  of  the  coker  fractionator  gas  stream. 
Analysis  of  cyanide  sources,  forms,  and  potential 
control  methods  at  a  major  petroleum  refinery 
proved  polysulfide  treatment  of  the  coker  (or 
FCC)  fractionator  gas  stream  to  be  a  remarkably 
economical  method  of  controlling  cyanide  at  the 
source.  Careful  design  and  operation  of  the  treat- 
ment system  are  essentia]  to  its  success.  (See  also 
W90- 10965)  (Rochester-PTT) 
W90- 11039 


RECENT  TRENDS  IN  ENVIRONMENTAL 
LEGISLATION  AFFECTING  INDUSTRIAL 
PROPERTY  TRANSFERS. 

Donley  Environmental  Management,  Inc.,  Staf- 
ford, VA. 

E.  M.  Donley,  and  J.  W.  Donley. 
IN:   Proceedings  of  the  44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  835-838,  10  ref. 

Descriptors:  'Cleanup,  'Industrial  wastes,  'Legal 
aspects,  'Regulations,  Economic  aspects,  Innocent 


aspects,  'Regulations,  Economic  aspects,  Innocent 
Landowner  Defense,  Legislation,  New  Jersey, 
Real  property. 

Under  the  Comprehensive  Environmental  Re- 
sponse, Compensation,  and  Liability  Act 
(CERCLA  or  'Superfund'),  an  owner,  operator, 
tenant,  or  off-site  contributor  may  be  held  liable 
for  cleanup  costs.  New  Jersey  and  some  other 
states  are  enacting  their  own  environmental  clean- 
up laws  concerning  the  transfer  of  contaminated 
properties.  Some  states  include  an  Innocent  Land- 
owner Defense  clause  in  their  legislation.  Most 
environmental  cleanup  responsibility  laws  are  lim- 
ited to  a  particular  type  of  real  property  transfer. 
Some  apply  specifically  to  industrial  and  commer- 
cial property,  whereas  others  apply  to  any  nonresi- 
dential property,  or  to  any  real  property  transfer. 
These  laws  may  apply  to  a  variety  of  transfers  such 
as:  sales,  mergers  or  acquisitions,  sales  of  control- 
ling assets,  financial  reorganizations,  closures,  or 
long-term  leases.  The  number  of  states  with  envi- 
ronmental cleanup  responsibility  laws  is  increasing 
each  year.  Laws  requiring  disclosure  of  contamina- 
tion, rather  than  cleanup,  probably  will  continue  to 
be  passed  at  the  state  level.  One  of  the  most 
important  legal  tasks  remaining  is  to  refine  the 
requirements  for  property  assessments  that  qualify 
the  owner  for  the  Innocent  Landowner  Defense. 
This  issue  is  only  beginning  to  be  addressed  by 
lending  institutions,  state  laws,  and  federal  laws 
and  regulations.  The  final  outcome  of  all  the  envi- 
ronmental legislation  affecting  property  transfers 
remains  to  be  seen.  The  goal  is  to  guarantee  'clean' 
properties  for  purchasers,  but  this  is  not  likely  to 
be  accomplished  without  significant  impacts  on 
owners  and  sellers  of  contaminated  properties.  (See 
also  W90-10965)  (Rochester-PTT) 
W90- 11057 


HOW  TO  WRITE  SAMPLING  PLANS  FOR 
REGULATORY  COMPLIANCE. 

Donley  Environmental   Management,   Inc.,   Staf- 
ford, VA. 
J.  W.  Donley. 

IN:  Proceedings  of  the  44th  Purdue  Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  839-842,  3  ref. 

Descriptors:  'Compliance,  'Environmental  engi- 
neering, 'Monitoring,  'Project  planning,  'Regula- 
tions, 'Sampling,  Communication,  Planning. 

Sampling  plans  are  one  of  the  most  effective  tools 
available  to  a  facility  for  gaining  the  necessary 
control  over  environmental  investigations  and  for 
reducing  costs.  They  can  ensure  that  the  sampling 
effort  will  gather  the  maximum  amount  of  informa- 
tion for  the  money.  Used  properly,  an  effective 
sampling  plan  will  minimize  the  possibility  that  the 
regulatory  authority  will  require  that  the  facility 
repeat  major  portions  of  the  sampling  activities. 
More  importantly,  sampling  plans  set  the  stage  for 
future  remediation  and  play  a  significant  role  in 
determining  the  approach  and  the  ultimate  costs. 


Understanding  regulators,  controlling  the  sampling 
process,  and  essential  components  of  a  successful 
sampling  plan  are  discussed.  In  some  cases,  the 
regulatory  authority  may  prescribe  an  outline  for 
the  plan.  Although  specific  requirements  may  vary 
from  one  regulatory  program  to  another,  and  even 
between  individual  regulators,  most  of  the  impor- 
tant components  of  a  sampling  plan  are  the  same  in 
any  program.  The  major  issues  in  any  sampling 
plan  are:  planning,  communication,  and  documen- 
tation. Most  successful  environmental  investiga- 
tions conducted  in  response  to  a  regulatory  re- 
quirement share  four  common  traits;  they  address 
the  source  or  suspected  source  of  contamination, 
the  affected  media,  applicable  compliance  stand- 
ards, and  sensitive  populations  or  resources  at  risk 
of  exposure.  Regulators,  sometimes  subconscious- 
ly, look  for  each  of  these  elements  when  deciding 
whether  a  sampling  plan  meets  the  necessary  re- 
quirements. The  sampling  plan  should  be  easy  to 
read  and  represent  the  investigators  as  competent, 
cooperative,  and  reliable.  The  real  challenge  is  to 
conduct  the  investigation  according  to  the  plan 
and  to  secure  the  regulatory  authority's  concur- 
rence that  the  results  meet  the  objectives  of  the 
program.  (See  also  W90- 10965)  (Rochester-PTT) 
W90-11058 


CREATIVE  TRAINING  CONCEPTS  FOR  IN- 
DUSTRIAL WASTE  PERSONNEL. 

Layton  and  Associates  International,  Inc.,  San  An- 
tonio, TX. 

R.  F.  Layton,  M.  Flores,  and  F.  Kiolbassa. 
IN:   Proceedings  of  the  44th   Purdue   Industrial 
Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 
West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 
Raton,  Florida.  1990.  p  867-872,  4  fig,  5  tab. 

Descriptors:  'Industrial  wastes,  'Monitoring,  'San 
Antonio,  'Training,  Management  planning,  Per- 
sonnel management,  Texas. 

The  Monitoring  and  Testing  Division  (MTD)  of 
the  San  Antonio  (Texas)  Department  of  Environ- 
mental Management  has  developed  into  one  of  the 
best  industrial  waste  groups  in  the  United  States. 
Using  innovative,  career  ladder,  competency-based 
training,  this  industrial  monitoring  group  has  de- 
veloped a  self-sufficiency  that  serves  the  citizens  of 
San  Antonio  well.  The  MTD  has  two  major  activi- 
ties: monitoring  of  industrial  users  and  laboratory 
control  of  all  wastewater  and  industrial  activities. 
Key  concepts  used  in  the  MTD  program  are:  (1) 
people  (competent,  qualified,  dedicated,  and  moti- 
vated), working  together  as  a  team;  (2)  EPA  ap- 
proved and  auditable  pretreatment  program;  (3) 
waste  haulers'  ordinance  in  place  and  enforced;  (4) 
cooperative  spirit  for  industrial  waste  activities; 
and  (5)  importance  of  public  education.  Training  is 
initially  general  and  includes  numerous  areas  of 
value  within  the  department:  safety,  computer  use, 
report  writing,  waste  flow  monitoring  and  meter 
reading,  and  giving  on-site  industrial  briefings. 
Laboratory  training  covers  basic  laboratory  safety, 
NPDES  certified  training,  organics  and  inorganics 
determination  of  NPDES,  biomonitoring,  sampling 
of  test  wells,  and  potable  drinking  water  laboratory 
requirements.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90- 11061 


ENVIRONMENTAL  ENGINEER  AS  AN 
EXPERT  IN  LITIGATION. 

Adams,  Duque,  and  Hazeltine,  New  York. 

M.  L.  Lathrop. 

IN:   Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  873-886,  34  ref. 

Descriptors:  'Environmental  engineering,  'Expert 
witnesses,  'Legal  aspects,  'Litigation,  Terminolo- 
gy- 

During  the  past  ten  years,  it  has  become  common 
for  environmental  engineers  to  find  themselves  as 
active  participants  in  litigation.  Suggestions,  obser- 
vations, and  caveats  are  offered  for  the  environ- 
mental engineer  who  may  be  in  court  in  the  role  of 
the  expert.  Topics  include:  definition  of  the  envi- 
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ronmental  engineer's  role,  the  percipient  witness, 
the  consultant,  the  language  of  litigation,  case 
theory,  discovery  planning,  deposition  preparation, 
attorney  work  product,  presenting  the  opinion,  the 
expert  deposition,  demonstrative  evidence,  and  tes- 
tifying at  trial.  The  role  of  the  technical  expert  is 
becoming  much  more  important  in  litigation.  The 
courts  are  becoming  much  more  aware  of  the  vital 
role  played  by  experts  and  the  necessity  for  scruti- 
nizing both  the  qualifications  of  the  experts  as  well 
as  the  scientific  basis  for  each  opinion  given.  The 
skilled,  bona  fide  expert  is  an  indispensable  part  of 
today's  trial  practice.  (See  also  W90- 10965)  (Roch- 
ester-PTT) 
W90- 11062 


LAKE  MOREY  DIAGNOSTIC-FEASIBILITY 
STUDY. 

Vermont  Dept.  of  Water  Resources  and  Environ- 
mental Engineering,  Montpelier.  Water  Quality 
Div. 

J.  Morgan,  T.  Moye,  E.  Smeltzer,  and  V.  Garrison. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-182570. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Final  Report  MS-1-484-2,  April  1984.  135p,  17  fig, 
26  tab,  47  ref,  append. 

Descriptors:  *Eutrophic  lakes,  'Feasibility  studies, 
*Lake  Morey,  'Lake  restoration,  'Phosphorus, 
•Project  planning,  'Vermont,  'Water  pollution 
sources,  'Water  quality,  Algae,  Algal  blooms,  Eu- 
trophication. 

Lake  Morey,  in  Vermont,  is  a  highly  valued  recre- 
ational resource  attracting  and  supporting  such 
diverse  uses  as  fishing,  swimming,  boating,  residen- 
cy in  lakeshore  homes,  and  commercial  resort  inns. 
Diagnostic  studies  on  Lake  Morey  were  designed 
to  determine  the  cause  of  the  water  quality  prob- 
lems by  first  evaluating  the  various  sources  of 
phosphorus  to  the  lake.  Phosphorus  inputs  from 
shoreline  septic  systems  via  groundwater  were 
found  to  be  very  minor  in  significance.  Historical 
and  paleolimnological  studies  indicated  that  the 
algae  problems  in  Lake  Morey  are  related  to  a  past 
period  of  pollution,  the  effects  of  which  have  since 
been  perpetuated  by  internal  phosphorus  recycling. 
The  major  residential  and  commercial  develop- 
ment of  the  lakeshore,  which  culminated  around 
1920,  apparently  caused  significant  water  quality 
degradation  in  the  lake.  Water  quality  in  the  lake 
has  improved  since  then,  but  has  never  recovered 
to  pre-development  levels,  even  with  the  revegeta- 
tion  of  disturbed  shoreland  areas  and  the  presum- 
ably better  means  of  waste  disposal  that  now  exist. 
It  is  clear  that  the  algae  problems  in  Lake  Morey 
are  caused  by  extensive  internal  phosphorus  load- 
ing. A  modeling  analysis  was  conducted  to  evalu- 
ate the  water  quality  improvements  expected  from 
control  of  internal  phosphorus  loading  in  Lake 
morey.  Although  a  quantitative  prediction  was  not 
possible,  the  modeling  results  indicated  the  poten- 
tial for  dramatic  improvements  in  water  quality 
factors  such  as  phosphorus,  chlorophyll,  and 
Secchi  disc  transparency  in  response  to  alum  treat- 
ment. Significant  improvements  in  these  factors 
would  provide  substantial  benefits  in  lake  users.  An 
ideal,  comprehensive  lake  restoration  program  for 
Lake  Morey  would  involve  efforts  in  several  areas. 
First,  the  control  of  lake-wide  algae  growth  should 
be  achieved  by  means  of  an  alum  treatment  to 
reduce  or  eliminate  internal  phosphorus  recycling. 
However,  to  insure  that  the  inflowing  water  qual- 
ity remains  as  high  as  possible,  efforts  to  upgrade 
and  maintain  existing  septic  systems  should  contin- 
ue. (Lantz-PTT) 
W90- 11067 


FISCAL  YEAR  1988  MEASURABLE  ENVIRON- 
MENTAL RESULTS  INITIATIVES  UNDER- 
GROUND STORAGE  TANK  IMPACTS  ON 
GROUND  WATER. 

Colorado  Univ.  at  Boulder. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11068 


EAST  LAKE  WAUSHACUM  DIAGNOSTIC/ 
FEASIBILITY  STUDY,  APRIL  1980-MARCH 
1981. 


Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Westborough.  Div.  of  Water  Pollution 
Control. 

R.  S.  McVoy,  and  U.  Dymon. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-181804. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
February  1984.  168p,  17  fig,  45  tab,  92  ref,  6 
append.   EPA   Grant   No.    13527-168-50-2-84-CR. 

Descriptors:  'East  Lake  Waushacum,  'Eutrophic 
lakes,  'Feasibility  studies,  'Lake  restoration,  'Mas- 
sachusetts, 'Project  planning,  'Thermal  stratifica- 
tion, 'Water  pollution  sources,  Cleanup  operations, 
Leachates,  Monitoring,  Phosphates,  Public  partici- 
pation, Regulations,  Water  pollution  control, 
Zoning. 

East  Lake  Waushacum,  located  in  Sterling,  Massa- 
chusetts, is  a  thermally  stratified  lake  of  74.3  ha 
(184  acres).  Although  classified  as  oligotrophic 
using  the  Massachusetts  Division  of  Water  Pollu- 
tion Control's  Lake  Classification  System,  the  lake 
is  beginning  to  show  signs  of  accelerated  eutroph- 
ication.  Trophic  status  model  determinations  as 
well  as  observed  indicators  suggest  that  East  Lake 
Waushacum  is  actually  close  to  the  borderline  be- 
tween mesotrophic  and  eutrophic.  This  means  that 
changes  in  the  balance  of  loading,  either  increased 
or  decreased,  should  have  a  marked  effect  on  the 
lake.  Nutrient  budget  estimates,  using  conservative 
assumptions  (i.e.,  good  nutrient  removal  rates) 
when  necessary,  gave  overwhelming  evidence  that 
septic  systems  were  the  major  source  of  total  phos- 
phorus (about  64%).  Septic  systems  were  less  im- 
portant as  a  total  nitrogen  source  (about  17%). 
Other  nutrient  contributions  were  from  direct  pre- 
cipitation (about  8%  of  total  P,  and  29%  of  total 
N),  surface  runoff  and  baseflow  in  tributaries 
(about  19%  of  total  P,  and  28%  of  total  N),  direct 
surface  runoff  (about  1%  total  P,  and  2%  total  N), 
and  groundwater  (about  8%  total  P  and  14%  total 
N).  The  first  priority  techniques  for  lake  restora- 
tion are:  leachate  detecting  alternative  bylaws,  pre- 
installation  testing,  phosphate  detergent  ban,  com- 
munity septic  system,  alternative  on-site  systems, 
wetlands  protection,  public  education/awareness 
program,  and  outboard  restrictions.  Second  priori- 
ty is  for  alternatives  that  should  be  used  only  if  the 
first  priorities  are  not  initiated.  Included  as  second 
priorities  are:  dye  tests,  zoning  changes,  septage 
management  program,  and  spot  algaecide  treat- 
ment. Two  cases  (no  further  development  and 
septic  system  maintenance)  are  listed  as  first  priori- 
ty (interim)  to  indicate  that  they  should  be  in  force 
while  the  others  are  being  developed.  (Lantz-PTT) 
W90- 11069 


URBAN  LAKES  DIAGNOSTIC/FEASIBILITY 
STUDY. 

New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  Concord. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-181564. 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 
State  Report  No.  140,  January  1985.  223p,  44  fig, 
35  tab,  83  ref,  3  append. 

Descriptors:  'Feasibility  studies,  'Lake  restora- 
tion, 'New  Hampshire,  'Project  planning,  'Urban 
areas,  'Water  quality,  Algae,  Algal  blooms,  Alumi- 
num sulfate,  Cleanup  operations,  Crystal  Lake, 
Dorrs  Pond,  Dredging,  Stormwater  runoff,  Water 
pollution  control,  Water  pollution  sources. 

Crystal  Lake  is  a  small  (21.2  acres)  seepage  lake 
that  has  a  maximum  depth  of  24  ft  and  an  average 
depth  of  10  ft.  Although  it  is  situated  in  an  urban 
setting,  the  200  acre  watershed  is  not  densely  de- 
veloped. The  growth  of  algae  in  the  lake  was 
moderately  high,  averaging  18  mg/cu  m  of  chloro- 
phyll during  the  summer  season.  A  Ceratium 
bloom  in  September  contained  over  100  mg/cu  m 
of  chlorophyll.  The  blue-green  Anacystis  was 
dominant  or  sub-dominant  during  the  summer 
season.  Algal  scums  often  associated  with  blue- 
green  blooms  were  not  observed.  The  average 
summer  water  clarity  of  2.8  m  was  essentially  the 
same  as  values  measured  in  1938.  Phosphorus 
levels  in  the  hypolimnion  increased  dramatically 
during  the  summer  stratification  period  when  the 
bottom  dissolved  oxygen  was  depleted.  Muck  was 


present  over  much  of  the  bottom  of  Crystal  Lake, 
and  was  at  least  25  ft  deep  in  some  area  and 
contained  substantial  quantities  of  P,  which  did  not 
decrease  appreciably  for  at  least  the  first  4-5  ft  of 
muck.  The  proposed  solution  was  to  apply  alumi- 
num sulfate  and  sodium  aluminate  over  the  muck 
areas  of  Crystal  Lake  to  reduce  sediment  P  release, 
and  decrease  algal  abundance.  Dorrs  Pond  is  a 
small  (20.5  acres),  shallow  (<  10  ft)  urban  pond 
with  poor  water  clarity,  and  high  algal  growth 
(averaging  48  mg/cu  m  of  chlorophyll  during  the 
summer  season).  Five  of  six  total  coliform  counts 
in  the  lake  during  the  recreational  season  exceeded 
the  Class  B  limit.  Fecal  coliform  values  were 
lower,  with  a  median  of  5  summer  values  of  210 
counts/100  mL.  Lake  P  levels  were  high;  the 
summer  medians  for  1  and  3  m  were  0.042  and 
0.054  mg/1  respectively.  Median  P  concentrations 
for  the  main  tributary  and  the  lake  were  very 
similar  on  a  year-long  basis.  However,  P  levels  in 
the  stream  remained  relatively  constant  during  the 
year,  whereas  lake  values  doubled  during  the 
summer  period.  Storm  event  P  loading  is  excessive. 
At  tributary  2,  as  much  P  entered  Dorrs  Pond  in 
the  first  7  hrs  of  a  September  storm  as  would  enter 
during  228  non-storm  event  days.  The  proposed 
solution  from  Dorrs  Pond  is  to  drain  the  lake  and 
remove  about  1.5  ft  of  muck  from  the  exposed 
areas  by  dredging.  Reduce  stormwater  inputs  of 
bacteria,  phosphorus,  and  other  pollutants  through 
a  combination  of  velocity  reducers,  detention 
basins,  grassed  swales,  and  diversion  of  stormwater 
to  grassed  infiltration  basins  and  swales.  (Lantz- 
PTT) 
W90-11071 


FIELD  EVALUATION  OF  THE  QUALITY  OF 
EFFLUENT  FROM  CONFTNED  DREDGED 
MATERIAL  DISPOSAL  AREAS:  SUPPLEMEN- 
TAL STUDY-HOUSTON  SHIP  CHANNEL. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11073 


SABATTUS  POND  RESTORATION  PROJECT. 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

B.  Mower. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-181549. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Final  Report,  April  1987.  164p,  4  fig,  3  tab,  10  ref, 
8  append.  EPA  Project  No.  S807328010. 

Descriptors:  'Eutrophic  lakes,  'Fish  stocking, 
'Lake  restoration,  'Maine,  'Sabattus  Pond,  Algae, 
Algal  blooms,  Chlorophyll  a,  Drawdown,  Lake 
morphology,  Monitoring,  Phosphorus,  Transpar- 
ency, Water  pollution  sources,  Water  quality  con- 
trol. 

Sabattus  Pond  is  a  large  eutrophic  lake  located  in 
central  Maine  near  Lewiston  and  Auburn.  Annual 
algal  blooms  have  persisted  for  decades.  In  1978 
the  Maine  Department  of  Environmental  Protec- 
tion (DEP)  initiated  a  comprehensive  study  to 
diagnose  the  causes  and  develop  a  remedy.  Results 
of  the  study  showed  two  significant  sources  of 
total  phosphorus  (TP)  to  the  lake,  an  external  load 
of  2,700  kg/yr  from  the  watershed  and  internal 
recycling  of  700-2,000  kg/yr  from  the  sediments. 
In  1979  a  two  phase  restoration  project  was  devel- 
oped and  implemented.  Phase  I,  enhanced  seasonal 
flushing  (ESP),  involved  drawdown  of  the  lake  at 
the  height  of  the  algal  bloom  to  flush  associated 
TP  from  the  lake  to  reduce  internal  recycling. 
Phase  II  was  the  installation  of  Best  Management 
Practices  (BMPs)  on  11  area  farms  to  reduce  the 
external  load  of  TP  to  the  lake.  Monitoring  of 
water  quality  from  1977-1986  showed  annual  vari- 
ations related  to  weather  conditions.  There  was 
also  a  20%  improvement  in  chlorophyll  a 
(CHLA),  Secchi  disk  (SD),  and  TP  levels  post- 
ESP  compared  to  pre-ESP  that  was  not  readily 
explained  by  weather  conditions.  This  slight  im- 
provement in  water  quality  is  consistent  with  per- 
ceptions of  improved  conditions  by  the  Sabattus 
Lake  Association  (SLA)  members.  An  exception 
was  1985  when  an  intense  bloom  developed  similar 
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to  the  pre-ESF  years.  That  year  was  extremely  dry 
through  September  with  July  slightly  more  sunny 
than  usual.  In  1985  there  was  also  an  increased 
number  of  alewives  in  Sabbatus  Pond  as  a  result  of 
a  stocking  program  by  the  Maine  Department  of 
Marine  Resources  (DMR).  A  controversy  devel- 
oped over  the  impact  of  alewives  on  water  quality. 
Consequently,  stocking  was  discontinued  for  1986- 
87  to  allow  DEP  to  gather  baseline  zooplankton 
data  to  be  used  in  analysis  of  impacts  of  various 
stocking  rates.  Monitoring  will  continue.  (Author's 
abstract) 
W90- 11074 


LOVEJOY  POND  WATER  QUALITY.  FINAL 
REPORT. 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

D.  Dominie,  and  J.  Sowles. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-181697. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Final  Report,  1984.  46p,  4  fig,  2  tab,  2  append. 
EPA  Grant  Nos.  0012070  and  5001336010. 

Descriptors:  *Lake  restoration,  *Lovejoy  Pond, 
•Phosphorus  removal,  *Project  planning,  *Water 
quality,  Algae,  Algal  blooms,  Eutrophic  lakes,  Fil- 
tration, Gravel,  Maine,  Phosphorus,  Transparency. 

Located  in  the  town  of  Albion,  Kennebec  County, 
Maine,  Lovejoy  Pond  is  on  the  State's  most  eutro- 
phic lakes.  Annual  algae  blooms  persist  from  June 
into  October,  causing  water  transparency  to  aver- 
age about  5  ft  throughout  much  of  the  summer  and 
frequently  <  2  ft  during  dense  blooms.  Water 
quality  in  Lovejoy  Pond  influences  and  is  in  turn 
influenced  by  nutrient  levels,  especially  phospho- 
rus. Sufficient  amounts  of  phosphorus  permit 
growth  of  phytoplankton  populations  to  bloom 
proportions.  Consequently,  surface  water  oxygen 
concentrations  follow  a  diurnal  cycle  typical  of 
eutrophic  conditions;  supersaturation  in  the  day 
and  subsaturation  at  night.  The  summer  hypolim- 
netic  oxygen  depletion  induces  phosphorus  release 
from  anoxic  bottom  sediments  to  overlying  water. 
This,  combined  with  epilimnetic  phosphorus  gen- 
eration through  macrophyte  'pumping',  decompos- 
ing phytoplankton,  epilimnetic  sediment  release 
and  a  small  amount  of  external  loading  from 
runoff,  results  in  a  net  summer  phosphorus  increase 
in  Lovejoy  Pond  of  between  250  to  650  kg  depend- 
ing on  the  year.  In  1980,  the  US  EPA  awarded  the 
Maine  Department  of  Environmental  Protection, 
$17,339  to  assist  in  evaluating  the  feasibility  of  a 
specific  lake  restoration  proposal.  The  proposal 
was  to  pump  phosphorus  rich  hypolimnetic  water 
from  Lovejoy  Pond,  remove  the  phosphorus  from 
the  water  by  land  filtration  and  adsorption  onto 
soil  particles,  and  return  the  water  to  the  lake  via 
groundwater.  One  phosphorus  removal  technique 
was  to  irrigate  farm  land  where  the  added  nutrients 
could  be  productively  used  and  another  technique 
involved  simple  percolation  through  a  sand  and 
gravel  esker.  The  Esker  Gravel  Pit  shows  the  most 
promise,  which  with  a  moderate  amount  of  regrad- 
ing  to  form  a  pond,  can  accept  larger  quantities  of 
water  at  a  lower  pumping  cost.  To  more  accurate- 
ly size  an  infiltration  lagoon,  a  preliminary  flood- 
ing test  should  be  performed.  This  would  include 
the  construction  of  a  small  lagoon  and  pumping 
lake  water  into  it  at  a  high  rate  for  several  days 
while  monitoring  spring  flows  and  well  levels. 
(Lantz-PTT) 
W90-11075 


BIODEGRADATION  AND  SORPTION  OF  OR- 
GANIC SOLVENTS  AND  HYDROCARBON 
FUEL  CONSTITUENTS  IN  SUBSURFACE  EN- 
VIRONMENTS. 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11079 


SUPERFUND  RECORD  OF  DECISION:  FIKE 
CHEMICAL,  WV. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 


Service,  Springfield,  VA.  22161,  as  PB89- 189476. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R03-88/054,  September 
1988.  43p,  4  tab. 

Descriptors:  'Cleanup  operations,  "Organic  pollut- 
ants, *Site  remediation,  *Superfund,  *Waste  dis- 
posal, Chemical  wastes,  Costs,  Cyanide,  Organic 
compounds,  Sodium,  Sulfur  compounds,  Volatile 
organic  compounds,  Water  pollution  treatment, 
West  Virginia. 

Fike  Chemicals,  Inc.  (Fike),  now  Artel  Chemicals, 
is  an  active,  small-volume,  batch  formulator  that 
specializes  in  the  development  of  new  chemicals, 
custom  chemical  processing,  and  specialty  chemi- 
cals located  in  the  Nitro  Industrial  Complex,  Nitro, 
West  Virginia,  and  situated  approximately  2,200  ft 
east  of  the  Kanawha  River.  Coastal  Tank  Lines, 
Inc.  formerly  operated  a  truck  terminal  located 
adjacent  to  Fike,  from  which  finished  and  raw 
chemical  materials  were  hauled  and  empty  tank 
trailers  were  cleaned  and  repaired.  Cooperative 
Sewage  Treatment,  Inc.  (CST),  located  between 
Fike  and  the  Kanawha  River  was  formed  as  a  joint 
venture  by  both  companies  to  treat  their  industrial 
wastes.  The  Fike  Chemicals  Site,  for  the  purpose 
of  this  study,  consists  of  the  Fike  and  CST  proper- 
ties. In  1980,  EPA  filed  a  civil  suit  against  Fike  and 
CST  pursuant  to  the  Clean  Water  Act  (CW)  and 
the  Resource  Conservation  and  Recovery  Act 
(RCRA)  for  its  discharge  of  pollutants  into  the 
Kanawha  River  and  its  disposal  of  hazardous 
wastes  on  site.  The  remedy  selected  for  remedi- 
ation of  the  Fike  Chemicals  site  is  Control,  Stabili- 
zation and  Elimination  of  Immediate  Hazards  to 
Human  Health  and  the  Environment.  It  was  devel- 
oped in  accordance  with  CERCLA,  as  amended 
by  SARA,  and,  to  the  extent  practicable,  the  Na- 
tional Contingency  Plan,  and  was  based  on  the 
administrative  record  for  this  site.  The  remedy  is 
needed  to  reduce  the  imminent  hazards  currently 
existing  onsite,  and  is  the  first  phase  of  a  long  term 
remediation  of  this  site.  The  major  components  of 
this  remedy  are  as  follows:  Removal  and  disposal 
of  the  tank  of  methyl  mercaptan  and  the  drums  of 
metallic  sodium;  Removal,  bulking,  and  disposal  of 
drums  on  the  ground  surface  and  of  the  materials 
found  in  various  tanks,  lines,  and  vessels  located 
onsite;  Packing  and  disposal  of  certain  laboratory 
containers  found  onsite;  Drainage  and  stabilization 
of  the  onsite  and  CST  Facility  lagoons;  Treatment 
of  the  drained  liquids  from  the  lagoons;  and  dis- 
charge of  those  treated  liquids  to  the  Kanawha 
River;  Excavation,  bulking,  and  disposal  of  buried 
drums;  Proper  stabilization  and/or  removal  and 
disposal  of  asbestos  containing  insulation  material 
found  in  process  liners;  Proper  removal  and  dispos- 
al of  the  cylinder(s)  of  hydrogen  cyanide.  Total 
costs  are  estimated  to  be  $8  million,  and  it  is 
anticipated  that  it  will  be  completed  in  6  to  9 
months.  There  will  be  no  operation  and  mainte- 
nance costs.  The  State  of  West  Virginia,  Depart- 
ment of  Natural  Resources,  has  reviewed  the  infor- 
mation available  for  this  site  and  has  concurred  in 
this  Record  of  Decision.  (Lantz-PTT) 
W90- 11080 


FEDERALISM  AND  THE  SURFACE  WATER 
PROGRAM. 

Virginia  Univ.,  Charlottesville.  Div.  of  Urban  and 
Environmental  Planning. 
P.  C.  Hill. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89- 189724. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  600/9-89/025,  August  1988.  37p, 
2   fig,   3   tab,   append.   EPA   Contract  U-9 12900. 

Descriptors:  'Economic  aspects,  'Federal  jurisdic- 
tion, 'Participating  funds,  'Surface  water,  'Water 
management,  'Water  pollution  control,  Clean 
Water  Act,  Costs,  Evaluation,  History,  State  juris- 
diction. 

The  impact  of  federalism  on  State  surface  water 
programs  is  the  focus  of  this  report,  with  an  em- 
phasis on  the  historical  pattern  of  federal  funding 
and  the  impact  of  amendments  to  the  Clean  Water 
Act  as  they  affected  state's  capacity  to  manage 
their  surface  water  program.  In  actual  dollars  the 
surface  water  program  has  lost  20%  of  its  federal 


funding  since  1980.  In  constant  dollars  the  surface 
water  program  has  lost  43%  of  its  federal  funding 
since  1980.  Amendments  to  the  1972  Clean  Water 
Act  (1972-1987)  have  basically  brought  the  water 
pollution  control  program  full  circle.  Pre- 1972  and 
Post-1987,  States  are  primarily  responsible  for  fi- 
nancing and  managing  their  water  pollution  pro- 
grams, with  the  one  substantial  difference  being 
the  maintenance  of  Federal  oversight  and  right  of 
approval  for  actions  taken  by  the  states.  (Lantz- 
PTT) 
W90- 11081 


MASSACHUSETTS  LAKE  CLASSIFICATION 
PROGRAM. 

Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Westborough.  Div.  of  Water  Pollution 
Control. 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 11084 


DRINKING  WATER  PROGRAM  CERTIFICA- 
TION: RECIPROCAL  AGREEMENTS. 

Lyndon   B.   Johnson   School   of  Public   Affairs, 
Austin,  TX. 
J.  E.  Schmidt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-190185. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  600/9-89/041,  1988.  47p,  6 
append.  EPA  Grant  No.  U-9 13003-01-0. 

Descriptors:  'Administrative  regulations,  'Drink- 
ing water,  'State  jurisdiction,  'Surveys,  'Wiscon- 
sin, Federal  jurisdiction,  Interstate  compacts. 

The  US  Environmental  Protection  Agency  (EPA) 
has  endorsed  reciprocity  among  Regions  and 
States  for  the  certification  of  drinking  water  lab- 
oratories and  operating  personnel.  In  order  to 
obtain  a  working  knowledge  of  existing  certifica- 
tion programs,  an  extensive  review  was  made  on 
the  certification  processes  and  policies  of  the  state 
of  Wisconsin.  The  Wisconsin  Department  of  Natu- 
ral Resources  (DNR)  certifies  and  registers  drink- 
ing water  laboratories  and  operators  to  do  environ- 
mental testing.  In  addition  there  is  a  certification 
standards  review  council  which  includes  the  State 
Laboratory  of  Hygiene  which  does  all  drinking 
water  testing  in  Wisconsin.  Wisconsin  has  estab- 
lished reciprocity  procedures  with  five  states  for 
drinking  water  and  five  for  other  environmental 
factors.  In  order  to  ascertain  the  degree  of  recipro- 
cal agreements  currently  existing  and/or  the  rea- 
sons for  or  against  the  concept,  a  survey  was  sent 
to  60  officers  in  47  states.  From  the  27  responding 
states,  19  have  drinking  water  laboratory  reciproci- 
ty and  12  have  operator  reciprocity.  Only  ten  have 
reciprocity  in  both.  Three  states  are  currently  con- 
sidering including  reciprocity  in  their  certification 
programs.  Lastly,  eleven  states  believe  reciprocal 
agreements  enhance  their  drinking  water  programs 
while  twelve  states  believe  that  it  has  no  positive 
influence  on  their  programs.  There  seems  to  exist 
four  approaches  for  the  encouragement  of  recipro- 
cal agreements:  (1)  produce  a  national  information 
or  resource  pool  on  the  subject  of  reciprocity, 
specifically  concerning  drinking  water  certification 
including  the  formation  of  national  information 
seminars  on  how  drinking  water  certification  is 
handled  in  individual  states;  (2)  creation  of  national 
or  uniform  standards  relating  to  drinking  water 
regulation;  (3)  have  state  legislatures  require  the 
Safe  Drinking  Water  Act  primacy  agency  within 
the  state  to  actively  seek  reciprocal  agreements;  (4) 
resolution  of  'turf  battles'  among  state  and  federal 
agencies  alike,  would  improve  the  administrative 
environment  for  reciprocal  agreements.  Three  of 
these  four  recommendations  derive  primarily  from 
state  suggestions.  Since  state  reciprocity  of  drink- 
ing water  programs  encompasses  the  nation,  there 
must  exist  a  supervising  body  to  control  its  adop- 
tion. The  EPA  is  the  logical  choice  for  such  a  role. 
Its  role  can  be  as  limited  as  helping  laboratories 
and  operators  pressure  state  legislatures  to  a  large 
as  enacting  national  standards  and  increase  fund- 
ing. (Lantz-PTT) 
W90- 11089 
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SUMMARY  OF  RISK  ASSESSMENT  METH- 
ODOLOGIES FOR  MUNICIPAL  SLUDGE 
REUSE  OR  DISPOSAL  OPTIONS. 

Environmental     Protection    Agency,     Cincinnati, 

OH.     Environmental     Criteria     and     Assessment 

Office. 

For  primary  bibliographic  entry  see  Field  5E. 

W90- 11096 


RISK  ASSESSMENT  IN  DEVELOPMENT  OF 
MUNICIPAL  SLUDGE  INCINERATION  REGU- 
LATIONS UNDER  405(D)  OF  THE  CLEAN 
WATER  ACT. 

Environmental   Protection   Agency,   Washington, 

DC.    Office   of  the   Assistant   Administrator   for 

Water. 

For  primary   bibliographic   entry   see   Field   5D. 

W90- 11098 


CLEANING  OF  LOVE  CANAL  AREA  STORM 
AND  SANITARY  SEWERS. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Buffalo. 
T.  R.  Christoffel. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  48-53.  8  fig,  5  ref. 

Descriptors:  'Cleanup  operations,  'Decontamina- 
tion, *Love  Canal,  'New  York,  *Sewer  systems, 
*Storm  sewers,  Emergency  Declaration  Area, 
New  York  Department  of  Environmental  Conser- 
vation, Sludge  disposal,  Sludge  management, 
Water  pollution  control. 

The  construction  of  storm  and  sanitary  sewers 
through  chemical  wastes  disposed  in  the  Love 
Canal,  in  Niagara  Falls,  New  York,  resulted  in 
these  chemicals  being  transported  throughout  a 
portion  of  the  sewerage  system  in  the  eastern  sec- 
tion of  the  city.  The  New  York  State  Department 
of  Environmental  Conservation  undertook  a 
project  to  clean  these  sewers  in  1986.  Roughly,  300 
cubic  yards  of  sediment,  sludge  and  debris  were 
removed  from  over  62,000  feet  of  sewer  lines.  This 
cleaning  was  achieved  using  both  hydraulic  and 
mechanical  techniques.  The  fact  that  the  bulk  of 
chemical  contaminated  sediments  have  been  re- 
moved from  these  sewers  diminishes  the  sewers  as 
an  adverse  factor  in  determining  the  habitability  of 
the  Emergency  Declaration  Area  around  Love 
Canal.  (See  also  W90-11091)  (Author's  abstract) 
W90-11101 


DATA  ERRORS  IN  SLUDGE  AND  GROUND- 
WATER QUALITY  ANALYSES-CAUSES  AND 
CONTROLS. 

For  primary  bibliographic  entry  see  Field  7C. 
W90-U102 


JOY/NIRO  SPRAY  DRYER  ACID  GAS  RE- 
MOVAL SYSTEM  FOR  HAZARDOUS  WASTE 
AND  SEWAGE  SLUDGE  INCINERATION. 

Joy  Mfg.  Co.,  Los  Angeles,  CA. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-11122 


SLUDGE  INCINERATION  AND  HAZARDOUS 
AIR  POLLUTANTS. 

PEI  Associates,  Inc.,  Cincinnati,  OH. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-11123 


THERMAL  AND  PHYSICAL  PROPERTIES  OF 
CANDIDATE  BUFFER-BACKFILL  MATERI- 
ALS FOR  A  NUCLEAR  FUEL  WASTE  DISPOS- 
AL VAULT. 

Ontario  Hydro,  Toronto.  Research  Div. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-11146 


DELIVERY  OF  SEDIMENT  AND  POLLUT- 
ANTS FROM  NONPOINT  SOURCES:  A 
WATER  QUALITY  PERSPECTIVE. 


Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11151 


WATER  QUALITY  ACHIEVABLE  WITH  AGRI- 
CULTURAL BEST  MANAGEMENT  PRAC- 
TICES. 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 

J.  C.  Clausen,  and  D.  W.  Meals. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  44,  No.  6,  p  593-596,  November/December 
1989.  1  fig,  5  tab,  24  ref. 

Descriptors:  'Agricultural  runoff,  'Best  manage- 
ment practices,  'Nonpoint  pollution  sources, 
'Water  pollution  control,  'Watershed  manage- 
ment, Agricultural  watersheds,  Farm  wastes, 
Water  quality  control,  Water  quality  management, 
Water  quality  standards,  Water  treatment,  Water- 
shed protection. 

Emphasis  has  been  placed  on  controlling  nonpoint 
sources  of  pollution  but  the  quality  of  water 
achieved  by  implementing  best  management  prac- 
tices (BMPs)  remains  uncertain.  The  water  quality 
in  streams  draining  agricultural  watersheds  in  Ver- 
mont may  often  exceed  water  quality  criteria  for 
dissolved  oxygen,  fecal  coliforms,  turbidity,  and 
eutrophication  indicators  for  phosphorus.  This 
occurs  even  when  agricultural  activities  are  at  a 
minimum  and  BMPs  are  not  needed.  A  study  was 
conducted  in  which  water  quality  in  runoff  from 
agricultural  areas  under  best  management  was 
compared  with  water-quality  standards,  where  ap- 
propriate, and  with  other  measures  of  treated 
water,  thereby  defining  the  water  quality  achieva- 
ble by  using  best  management  practices.  The  study 
used  results  obtained  from  7  years  of  water  quality 
monitoring  in  the  LaPlatte  River  and  St.  Albans 
Bay  watersheds  in  Vermont.  These  results  includ- 
ed long-term  stream  monitoring  for  sediment  and 
nutrient  concentration  and  load,  as  well  as  inten- 
sive evaluation  of  the  treatment  effectiveness  of 
certain  BMPs  on  concentration  and  export  of  sedi- 
ment, nutrients,  and  bacteria.  The  study  indicated 
that  runoff  from  filter  strips  designed  to  treat  dairy 
milkhouse  wastewater  and  barnyard  runoff  may 
not  meet  performance  standards  for  tertiary  treat- 
ment or  eutrophication.  This  may  occur  even 
though  substantial  water  quality  improvement 
occurs.  Best  manure  management  may  also  result 
in  runoff  concentrations  that  exceed  eutrophication 
indicators.  These  results  suggest  that  while  current 
BMPs  may  be  highly  effective  in  reducing  pollut- 
ant loads  from  agricultural  sources,  BMPs  may  not 
be  completely  effective  in  meeting  water  quality 
goals  in  some  cases.  (Korn-PTT) 
W90-11152 


ANAEROBIC  TREATMENT  OF  MUNICIPAL 
LANDFILL  LEACHATE  USING  AN  ANAERO- 
BIC HYBRID  DIGESTER. 

Orange   Free   State   Univ.,    Bloemfontein   (South 

Africa).  Dept.  of  Microbiology. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-11178 


SUPERFUND  RECORD  OF  DECISION:  SAN 
GABRIEL  VALLEY  (1,  2,  AND  4),  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-225551. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R09-88/020,  September 
1988.  48p,  12  fig,  5  tab. 

Descriptors:  'California,  'Cleanup,  'Groundwater 
pollution,  'San  Gabriel  Valley,  'Site  remediation, 
'Superfund,  'Volatile  organic  compounds,  'Water 
pollution  treatment,  Air  stripping,  Bartolo  Well 
Field,  Groundwater  quality,  Management  plan- 
ning, Monitoring,  Pumping,  Tetrachloroethane, 
Trichloroethylene. 

The  San  Gabriel  Valley  sites  consist  of  four  large 
areas  of  groundwater  contamination  located  ap- 
proximately  10-20  miles  east  of  Los  Angeles  in 


Lost  Angeles  County,  California.  The  Main  San 
Gabriel  Ground  Water  Basin,  which  underlies  the 
San  Gabriel  Valley,  provides  over  90%  of  the 
water  supply  for  over  1  million  people.  Ground- 
water contamination  by  volatile  organic  com- 
pounds (VOCs)  has  been  detected  in  over  50  wells 
at  concentrations  above  the  action  levels  estab- 
lished by  the  California  Department  of  Health 
Services.  This  Record  of  Decision  addresses  con- 
tamination in  the  Bartolo  Well  Field,  a  private 
water  utility,  owned  and  operated  by  Suburban 
Water  Systems  (SWS)  and  located  the  east  side  of 
the  San  Gabriel  River  in  the  Whittier  Narrows 
area.  The  Bartolo  Well  Field  consists  of  4  public 
water  supply  wells  that  provide  over  55%  of  the 
water  supply  for  approximately  17,000  commercial 
and  residential  water  customers  in  SWS's  Whittier 
Service  District.  They  were  first  identified  as  con- 
taminated in  the  fall  of  1986.  This  action  is  the  first 
phase  of  a  larger  remedial  action  planned  for  the 
Whittier  Narrows  area  and  addresses  only  a  small 
part  of  the  contamination  in  the  San  Gabriel 
Valley  Areas  1,  2,  and  4  sites.  The  objective  of  this 
action  is  to  partially  control  the  movement  and 
spread  of  contaminants  in  the  Whittier  Narrows 
area  of  the  San  Gabriel  Valley,  thereby  contribut- 
ing to  aquifer  restoration  of  the  San  Gabriel  Valley 
Areas  1,  2,  and  4  sites.  Additionally,  this  action 
will  address  the  potential  public  health  threat 
posed  by  the  SWS's  Bartolo  Well  Field.  The  pri- 
mary contaminants  of  concern  affecting  the 
groundwater  are  VOCs  including  PCE  and  TCE. 
The  selected  remedial  action  for  this  site  includes: 
onsite  groundwater  pump  and  treatment  using  an 
air  stripping  system  equipped  with  air  emissions 
controls,  with  subsequent  discharge  to  the  utility's 
water  distribution  system;  floodproofing  the  treat- 
ment facility;  and  groundwater  monitoring. 
(Lantz-PTT) 
W90-11264 


SUPERFUND  RECORD  OF  DECISION: 
DRAKE  CHEMICAL,  PA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-196737. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R03-88/058,  September 
1988.  98p,  9  fig,  3  tab,  append. 

Descriptors:  'Cleanup  operations,  'Cost  analysis, 
•Drake  Chemical  Site,  'Groundwater  pollution, 
•Superfund,  'Water  pollution  treatment,  Benzene, 
Excavation,  Lock  Haven,  Management  planning, 
Pennsylvania,  Site  remediation,  Soil  contamina- 
tion, Toluene,  Trichloroethylene,  Volatile  organic 
compounds,  Xylenes. 

The  Drake  Chemical  Site  (DCS)  is  a  12.5  acre 
inactive  chemical  manufacturing  facility  located  in 
Lock  Haven,  Clinton  County,  Pennsylvania.  The 
DCS  facility  includes  two  synthetic-lined 
wastewater  treatment  lagoons,  an  unlined  leachate 
lagoon,  and  a  dry  unlined  sludge  lagoon.  The 
water  and  sediments  within  the  two  lined  im- 
poundments are  highly  contaminated  with  site- 
related  organic  and  inorganic  contaminants.  The 
site  surface  is  covered  with  debris,  chemical 
sludge,  and  contaminated  soil.  Approximately 
252,000  cu  yd  of  soil,  sludges  and  sediments  are 
contaminated.  The  Drake  Chemical  Company  was 
cited  several  times  by  State  and  Federal  agencies 
for  violating  environmental  and  health  and  safety 
regulations.  A  Record  of  Decision  (ROD)  signed 
in  1982  addressed  the  leachate  stream  that  ran 
offsite  toward  Bald  Eagle  Creek,  and  remediation 
was  completed  in  1987.  The  focus  of  the  remedial 
action  addressed  in  this  ROD  is  remediation  of  the 
contaminated  soil,  sludges,  and  groundwater  at  the 
site.  The  primary  contaminants  of  concern  affect- 
ing the  groundwater,  surface  water,  soil,  and  sedi- 
ments are  VOCs  including  benzene,  toluene,  TCE, 
and  xylene,  other  organics  including  fenac,  phen- 
ols, and  PAHs,  and  metals  including  lead,  chromi- 
um, and  arsenic.  The  selected  remedial  action  for 
this  site  includes:  excavation  of  contaminated 
sludge,  soil,  and  sediments,  followed  by  treatment 
in  an  onsite  mobile  rotary  kiln  incinerator;  back- 
filling; installation  of  a  vegetative  cover;  treatment 
of  the  surface  water,  groundwater,  storm  water, 
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uid  aqueous  wastes  from  the  leachate  lagoon  at  the 
treatment  plant,  followed  by  discharge  to  a  local 
stream  or  public  owned  treatment  work;  and 
groundwater  monitoring.  The  estimated  present 
worth  cost  for  this  remedial  action  is  $97,363,000 
with  an  average  annual  operation  and  maintenance 
budget  of  $787,000.  (Lantz-PTT) 
W90-11265 


LAKE  FENWICK  RESTORATION  PROJECT. 

URS  Co.,  Seattle,  WA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-209993. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Final  Report,  January  1985.  82p,  12  fig,  17  tab,  24 
ref,  4  append. 

Descriptors:  *Lake  Fenwick,  *Lake  restoration, 
•Urban  runoff,  'Washington,  *Water  pollution 
treatment,  *Water  quality,  Cyanophyta,  Limnolo- 
gy, Nitrogen,  Nutrient  removal,  Phosphorus, 
Storm  runoff,  Water  quality  management. 

The  Lake  Fenwick  Restoration  Project  was  initiat- 
ed by  the  Parks  and  Recreation  Department,  City 
of  Kent,  Washington,  when  concerns  over  storm- 
water  runoff  and  sedimentation  in  Lake  Fenwick 
and  its  inlet  stream  appeared  to  conflict  with  plans 
for  the  development  of  the  City  of  Kent's  Lake 
Fenwick  Park.  In  December  1977,  a  privately  con- 
tracted firm  submitted  a  report  to  the  City  which 
included  four  recommendations  addressing  the 
stormwater  induced  sedimentation:  (1)  eliminate 
existing  erosion  in  the  inlet  stream  by  diverting 
excessive  stream  flows  from  the  head  of  the  inlet 
stream  ravine  to  a  natural  pond  within  the  park;  (2) 
provide  stream  channel  stabilization  through  non- 
structural means,  compatible  with  the  Park  Plan; 
(3)  prevent  erosion  and  sedimentation  in  other 
portions  of  the  Lake  Fenwick  Watershed  by  con- 
tinuing technical  assistance  to  developers  for  Best 
Management  Practice  (BMP)  use;  and  (4)  monitor 
the  effectiveness  of  solution  implementation  in  the 
Lake  Fenwick  Watershed  by  continuing  future 
water  quality  monitoring.  Routine  lake  monitoring 
measured  mean  annual  values  of  total  phosphorus 
(TP)  and  total  nitrogen  (TN)  of  0.043  and  0.489 
mg/L.  It  appears  that  in-lake  nutrient  levels  have 
not  changed  significantly  since  1979  when  the  TP 
and  TN  values  were  0.041  mg/L  and  0.418  mg/L 
respectively.  The  lake  is  still  dominated  by  blue- 
green  algae  in  the  summer.  TP  was  reduced  by 
68%  and  suspended  solids  were  reduced  by  78%. 
Ninety  percent  of  the  TSS  decrease  was  due  to  the 
diversion  pipe  while  the  remaining  10%  was  due  to 
retention  in  the  pond.  Stormwater  P  loads  have 
been  reduced  approximately  30-70%.  This  is  equiv- 
alent to  an  overall  P  reduction  of  17-40%.  Storm- 
water TSS  loads  have  been  reduced  by  approxi- 
mately 60-80%.  This  is  equivalent  to  an  overall 
reduction  of  54-70%.  The  post-construction  storm- 
water sampling  shows  that  the  diversion  pipe/ 
sedimentation  pond  is  working  to  reduce  the  sus- 
pended solids  load  to  Lake  Fenwick.  (Lantz-PTT) 
W90- 11266 


MICROBIAL  WATER   QUALITY  CONCERNS 
FOR  WATER  SUPPLY  USE. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
For  primary  bibliographic  entry  see  Field  5F. 
W90- 11267 


MANAGEMENT  ALTERNATIVES  REPORT 
ON  THE  DIAGNOSTIC  FEASIBILITY  STUDY 
FOR  MEDICINE  LAKE.  HENNEPIN  COUNTY, 
MINNESOTA. 

Barr  Engineering  Co.,  Minneapolis,  MN. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-210O09. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
April  1987.  143p,  16  fig,  9  tab,  17  ref,  2  append. 

Descriptors:  *Data  collections,  'Feasibility  studies, 
•Lake  restoration,  •Medicine  Lake,  'Water  re- 
sources management,  Benthic  fauna,  Cost-benefit 
analysis,  Eutrophication,  Limnology,  Minnesota, 
Nutrient  removal,  Nutrients,  Phosphorus. 

Water  quality  data  collected  over  the  past  several 
years  by  the  Bassett  Creek  Water  Management 


Commission  and  the  Metropolitan  Council  of  the 
Twin  Cities  Area  have  been  assembled  and  ana- 
lyzed in  this  Diagnostic-Feasibility  Study.  The  in- 
tensive data  record  spans  the  period  1972  through 
1986.  Some  earlier  data  (1948-69)  from  the  Minne- 
sota Department  of  Natural  Resources  (Mn/DNR) 
were  also  included  in  this  analysis  to  identify  long- 
term  water  quality  trends.  The  results  of  the  Medi- 
cine  Lake   Diagnostic   Study   indicate   that   lake 
water  quality  suffers  from  three  basic  problems 
which  may  be  remedied  by  application  of  lake 
restoration   measures.   The  problems  include:   (1) 
inputs  of  high  levels  of  nutrients  via  urban  storm- 
water runoff  which  lead  to  increased  algal  growth 
and    decreased    transparency;    (2)    hypolimnetic 
oxygen  depletion  and  subsequent  sediment  phos- 
phorus release  (internal  loading);  and  (3)  an  imbal- 
ance in  the  biology  of  the  lake  which  contributes 
to  internal  phosphorus  loading  and  poor  water 
quality.  Water  quality  data  indicate  that  P  is  the 
nutrient  which  controls  the  abundance  of  algae  in 
Medicine  Lake.  The  lake's  P  budget  is  3,389  kg/yr. 
Watershed  runoff  accounts  for  2,066  kg/yr  (61%), 
while  anoxic  sediments  contribute  939  kg/yr  (28%) 
during  the  summer  of  an  average  year.  Benthivor- 
ous  (bottom-feeding)  fish  generate  an  additional 
176  kg/yr  (5%)  through  their  feeding  and  excreto- 
ry activities.  The  remainder  of  the  P  budget  is 
made  up  of  atmospheric  contributions  (direct  pre- 
cipitation and  dustfall).  The  results  of  the  Medicine 
Lake  Feasibility  Study  suggest  that  a  lake  restora- 
tion  project   including   hypolimnetic   aeration   in 
combination   with   watershed   management   (wet- 
lands improvements)  and  biomanipulation  (fisheries 
renovation)  would  benefit  Medicine  Lake  water 
quality  most  cost-effectively.  Additional  watershed 
management  activities  in  the  future  are  also  recom- 
mended and  are  expected  to  preserve  and  to  im- 
prove lake  water  quality  as  the  watershed  devel- 
ops. Therefore,  the  proposed  restorative  project 
includes  these  three  restorative  techniques.  Such  a 
project  addresses  the  source  of  the  problem,  P 
export  from  the  watershed,  and  treats  the  problem 
itself,  internal  P  loading  from  anoxic  sediments  and 
benthivorous    fish.    Improved    fisheries   will    also 
result  from  this  project  which  is  designed  to  opti- 
mize water  quality  improvement  cost-benefit  for 
the  Bassett  Creek  Water  Management  Commis- 
sion. (Lantz-PTT) 
W90- 11269 


GROUND-WATER  PROTECTION  STAND- 
ARDS FOR  INACTIVE  URANIUM  TAILINGS 
SITES  (40  CFR  192).  BACKGROUND  INFOR- 
MATION FOR  FINAL  RULE. 

Office  of  Radiation  Programs,  Washington,  DC. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB90-108531. 
Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  520/1-88-023,  March  1989.  288p, 
15  fig,  49  tab,  85  ref. 

Descriptors:  'Environmental  protection,  'Ground- 
water pollution,  'Legislation,  'Mine  wastes, 
'Standards,  'Uranium,  'Uranium  mill  tailings, 
'Water  pollution  control,  Groundwater  quality, 
Regulations. 

In  enacting  the  Uranium  Mill  Tailings  Radiation 
Control  Act  of  1978,  the  Congress  found  that: 
'uranium  mill  tailings  located  at  active  and  inactive 
mill  operations  may  pose  a  potential  and  significant 
radiation  health  hazard  to  the  public';  and  that 
'every  reasonable  effort  should  be  made  to  provide 
for  the  stabilization,  disposal,  and  control  in  a  safe 
and  environmentally  sound  manner  of  such  tailings 
in  order  to  prevent  or  minimize  radon  diffusion 
into  the  environmental  and  to  prevent  or  minimize 
other  environmental  hazards.'  To  these  ends,  the 
Act  required  the  EPA  to  set  generally  applicable 
standards  to  protect  the  public  against  both  radio- 
logical and  nonradiological  hazards  posed  by  resid- 
ual radioactive  materials  at  the  22  uranium  mill 
tailings  sites  designated  in  the  Act  and  at  additional 
sites  where  these  materials  are  deposited  that  may 
be  designated  by  the  Secretary  of  the  Department 
of  Energy  (DOE).  Standards  were  proposed  on 
September  24,  1987  for  groundwater  protection  at 
the  inactive  uranium  mill  tailings  sites.  Public  hear- 
ings were  held  in  Durango,  Colorado  on  October 
29,  1987.  A  draft  Background  Information  Docu- 
ment (BID)  was  issued  with  the  proposed  stand- 
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ards  following  these  hearings.  The  purpose  of  this 
final  BID  is  to  summarize  the  information  and  data 
considered  by  the  Agency  in  developing  the 
groundwater  protection  standards.  New  informa- 
tion supplied  by  the  DOE  has  also  been  included. 
Chapter  2  of  this  BID  presents  a  brief  description 
of  the  Title  II  groundwater  standard  and  how  it 
can  be  used  to  develop  the  Title  I  rulemaking.  A 
description  of  the  24  designated  uranium  tailing 
sites  and  their  current  status  in  the  DOE  remedial 
action  program  is  included  in  Chapter  3.  Chapter  4 
presents  a  detailed  analysis  of  the  available  data  on 
the  groundwater  in  the  vicinity  of  14  of  the  24 
sites.  Chapter  5  describes  different  methods  that 
can  be  used  for  the  restoration  of  groundwater. 
DOE  may  use  these  methods  or  may  use  others 
that  they  consider  more  appropriate.  The  costs  of 
using  these  restoration  methods  are  discussed  in 
Chapter  6.  Last,  Chapter  7  contains  other  consider- 
ations pertinent  to  the  proposed  standards.  (Lantz- 
PTT) 
W90- 11272 


SUPERFUND  RECORD  OF  DECISION: 
MARTIN  MARIETTA,  OR. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-188759. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R10-88/017,  September 
1988.  66p,  9  fig,  6  tab,  4  append. 

Descriptors:  'Cleanup  operations,  'Cost  analysis, 
'Groundwater  pollution,  'Landfills,  'Site  remedi- 
ation, 'Superfund,  'Waste  disposal,  'Water  pollu- 
tion treatment,  Capping,  Costs,  Groundwater  pro- 
tection, Leachates,  Monitoring,  Organic  com- 
pounds, Polycyclic  aromatic  hydrocarbons,  Trich- 
loroethylene,  Volatile  organic  compounds. 

The  350-acre  Martin  Marietta  Reduction  Facility 
(MMRF)  site  is  located  in  The  Dalles,  Wasco 
County,  Oregon.  The  site  lies  within  an  800-acre 
area  used  primarily  for  heavy  industry  and  manu- 
facturing; land  not  used  for  industrial  processes  is 
leased  for  agricultural  purposes.  Groundwater  is  an 
important  source  of  water  supply  in  The  Dalles 
area  for  domestic,  industrial  and  agricultural  uses 
and  flows  in  an  easterly  direction,  toward  the 
Columbia  River.  The  MMRF  site  consists  of  28 
areas  of  significant  contamination  resulting  from 
treatment,  storage,  and  disposal  practices  at  the 
site.  A  15-acre  landfill  located  near  the  aluminum 
reduction  building  contains  approximately  200,000 
cu  yd  of  waste  and  plant  construction  debris. 
Leachate  emanating  from  the  landfill  operations 
prior  to  the  installation  of  a  leachate  collection 
system  has  resulted  in  the  contamination  of  the 
area  aquifer.  The  primary  contaminants  of  concern 
affecting  the  soil,  groundwater,  and  debris  are 
VOCs  including  trichloroethylene,  organics  in- 
cluding polycyclic  aromatic  hydrocarbons,  inor- 
ganics including  asbestos  and  cyanide,  and  metals 
including  arsenic.  The  selected  remedial  action  for 
this  site  includes:  excavation  of  the  cathode  waste 
material  and  placement  into  the  existing  landfill 
and  covering  it  with  a  cap;  placement  of  a  soil 
cover  over  scrubber  sludge  ponds;  plugging  and 
abandonment  of  nearby  production  wells  and  con- 
necting groundwater  users  to  the  City  of  Dalles 
water  supply  system;  collection  and  onsite  treat- 
ment of  leachate  generated  from  the  landfill;  the 
perched  water  east  of  River  Road  and  the  cathode 
waste  management  areas,  and  the  groundwater  in 
the  unloading  are  using  an  aqueous  treatment 
system  with  onsite  discharge  to  a  recycling  pond; 
groundwater  monitoring;  establishment  of  a  con- 
tingency plan  to  perform  additional  recovery  of 
groundwater  in  the  event  further  contaminated  is 
detected;  and  implementation  of  institutional  con- 
trols. The  estimated  present  worth  cost  for  this 
remedial  action  is  $6,707,400  with  annual  operation 
and  maintenance  of  $144,000  for  years  1-5  and 
$55,600  for  years  6-30.  (Lantz-PTT) 
W90-11274 


SUPERFUND  RECORD  OF  DECISION: 
TUCSON  INTERNATIONAL  AIRPORT  AREA, 
AZ. 
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Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB89-188767. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R09-88/021,  August  1988. 
16p,  6  fig,  8  tab. 

Descriptors:  'Arizona,  'Cleanup  operations, 
•Groundwater  pollution,  'Site  remediation,  *Su- 
perfund,  'Tucson,  "Waste  disposal,  'Water  pollu- 
tion treatment,  Aeration,  Benzene,  Cost  analysis, 
Costs,  Granular  activated  carbon,  Organic  com- 
pounds, Pumping,  Trichloroethylene,  Volatile  or- 
ganic compounds,  Xylenes. 

The  Tucson  International  Airport  Area  (TAA)  site 
encompasses  sections  of  southwest  Tucson  and  ad- 
joining lands  south  of  the  city  of  Pima  County, 
Arizona.  The  groundwater  system  in  the  Tucson 
Basin  has  been  designated  a  sole-source  aquifer. 
Before  the  discovery  of  groundwater  contamina- 
tion in  the  TAA,  wells  within  the  site  boundaries 
provided  water  for  over  47,000  people.  At  least  20 
facilities  have  operated  in  the  TAA  since  1942. 
The  first  indications  of  groundwater  contamination 
in  TAA  appeared  in  the  early  1950s  when  elevated 
levels  of  chromium  were  detected  in  a  municipal 
supply  well  adjacent  to  Air  Force  Plant  22 
(AFP44)  in  the  southern  portion  of  the  site,  and 
residents  in  another  area  complained  of  foul-smell- 
ing water  from  private  supply  wells.  In  1976,  a 
well  was  closed  at  AFP44  by  the  State  because  of 
high  levels  of  chromium.  In  1987,  the  Air  Force 
began  operating  its  groundwater  pump  and  treat- 
ment system  using  ion  exchange  and  packed 
column  aeration  followed  by  reinjection  into  the 
aquifer.  This  ROD  addresses  the  groundwater  con- 
tamination in  the  northern  portion  of  the  site, 
which  together  with  the  Air  Force  remedial 
groundwater  system  constitutes  the  overall 
groundwater  remedy  for  the  site.  The  northern 
portion  of  the  site  has  been  divided  into  two  dis- 
crete areas,  A  and  B.  Area  A  lies  west  of  the 
airport  and  extends  approximately  3.5  miles  to  the 
northwest  in  the  direction  of  groundwater  flow, 
and  is  generally  less  than  a  mile  wide.  Area  B 
consists  of  two  smaller  separate  areas  north  of  the 
airport.  The  primary  contaminants  of  concern  af- 
fecting groundwater  are  volatile  organic  com- 
pounds including  trichloroethylene,  benzene,  and 
xylene.  The  selected  remedial  action  for  this  site 
includes:  groundwater  pump  and  treatment  of 
Areas  A  and  B  using  packed  column  aeration, 
followed  by  discharge  of  treated  water  to  the 
municipal  water  distribution  system  and  treatment 
of  emissions  from  the  treatment  process  using 
granular  activated  carbon,  if  necessary.  The  esti- 
mated present  worth  cost  for  this  remedial  action  is 
between  $7,328,000  and  $7,820,000  with  annual 
operation  and  maintenance  between  $393,000  and 
$450,000  for  years  1-20.  (Lantz-PTT) 
W90- 11275 


ENVIRONMENTAL  TRENDS. 

Council  on  Environmental  Quality,  Washington, 

DC. 

Government    Printing    Office,    Washington,    DC. 

1989.  152p. 

Descriptors:  'Conservation,  'Data  collections, 
'Environmental  protection,  'Legislation,  'Water 
resources  management,  Agriculture,  Air  pollution, 
Baseline  studies,  Environmental  impact,  Herbi- 
cides, Land  use,  Pesticides,  Statistics,  Water  qual- 
ity, Water  resources  development,  Wildlife  conser- 
vation. 

The  Council  on  Environmental  Quality  is  required, 
by  the  National  Environmental  Policy  Act  of  1969, 
to  report  on  the  status  and  condition  of  the  envi- 
ronment; current  and  foreseeable  trends  in  the 
quality,  management,  and  utilization  of  the  envi- 
ronment; and  the  effects  of  environmental  trends. 
Environmental  Trends  updates  the  Council's  1981 
report  by  that  name.  This  sourcebook  contains  367 
graphics,  most  of  which  are  computer  generated 
and  indicate  current  conditions  and  trends  in  the 
environment  of  the  United.  States.  The  statistical 
series  for  this  volume  was  compiled  from  data 
available  through  government  agencies,  private 
studies,  or  the  literature  of  each  discipline.  This 


report  consists  of  nine  chapters:  minerals  and 
energy,  water,  climate  and  air  quality,  land  re- 
sources, wetlands  and  wildlife,  protected  areas, 
population,  transportation,  and  environmental  risks 
and  hazards.  The  first  chapter  states  that  more 
metals  and  nonmetals  (sand,  gravel,  and  phosphate 
rock)  have  been  mined  domestically  and  more 
energy  sources  have  been  tapped  in  this  Nation  in 
the  last  50  years  than  in  all  preceding  time  since 
settlement.  For  water  quantity  and  quality,  the 
trend  data  confirm  that  competing  demands  con- 
tinue for  available  surface  and  groundwater  as 
sources  of  public  and  rural  water  supply,  irrigation 
and  industrial  water,  electric  power  generation, 
recreation,  and  fish  and  wildlife  habitat.  Perhaps 
the  greatest  progress  has  been  made  in  controlling 
air  and  water  pollution  where  concentrations  of 
many  pollutants  are  showing  measurable  decline. 
Wetlands,  forests,  native  grasslands,  estuarine  habi- 
tats, and  other  representative  natural  habitats  have 
been  and  continue  to  be  lost  as  a  result  of  agricul- 
tural conversion,  urbanization,  transportation 
system  development,  and  increased  demand  for 
recreation  sites.  The  farmland  and  cropland  situa- 
tion is  also  changing.  Since  the  1930s  the  trends  in 
number  of  farms  and  farm  size  have  been  toward 
fewer  but  larger  farms.  Soil  erosion  continues  to  be 
a  challenge  in  places,  especially  where  conserva- 
tion measures  are  not  used.  The  use  of  insecticides 
has  declined,  whereas  the  use  of  herbicides  has 
increased.  (Lantz-PTT) 
W90- 11277 


STABILIZATION  AND  DEVELOPMENT  OF 
MARSH  LANDS. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

H.  H.  Allen,  R.  L.  Lazor,  and  J.  W.  Webb. 
IN:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
ings of  the  Gulf  Coast  Regional  Workshop,  April 
26-28,  1988,  Galveston,  Texas.  Technical  Report 
D-90-3,  February  1990.  p  101-112.  7  fig,  1  tab,  8 
ref. 

Descriptors:  'Bank  stabilization,  'Beneficial  use, 
'Breakwaters,  'Dredging,  'Erosion  control,  'Re- 
habilitation, 'Salt  marshes,  'Spoil  banks,  'Wet- 
lands, Cost  analysis,  Gulf  of  Mexico,  Marshes, 
Vegetation  effects,  Wildlife  habitats. 

Various  new  approaches  have  been  recently  used 
by  the  US  Army  Engineer  Waterways  Experiment 
Station  (WES)  to  stabilize  dredged  material  shore- 
line erosion.  Approaches  used  in  moderate  to  high 
wave  energy  environments  have  been  applied  at 
three  Gulf  Coast  locations.  Marsh  grass  sprigs 
(rooted  stems)  are  transplanted  shoreward  of  a 
breakwater  structure.  The  WES  has  used  sandbag, 
floating  tire  (FTB),  and  tirepole  breakwater  and 
marsh  grass  combinations  to  stabilize  dredged  ma- 
terial. A  sandbag  breakwater  was  successfully  con- 
structed in  1975  and  used  through  1978  to  develop 
salt  marsh  on  a  sandy  dredged  material  site  on 
Bolivar  Peninsula  adjacent  to  Galveston  Bay, 
Texas.  The  FTB  and  shoreward  salt  marsh  plant- 
ings have  been  successfully  used  to  stabilize  shores 
of  unconfined  dredged  material  deposits  at  sites  on 
the  gulf  coast.  Plantings  unprotected  by  a  break- 
water were  established  nearby  as  a  control. 
Twenty-seven  months  after  planting,  the  protected 
area  had  an  average  of  43%  coverage  by  smooth 
cordgrass,  while  the  unprotected,  conventional 
plantings  did  not  survive.  Another  breakwater 
structure  consisting  of  tires  threaded  on  poles  was 
tested  at  the  Bolivar  Peninsula  site.  Shoreward 
plantings  similar  to  those  used  behind  the  three- 
tiered  breakwater  were  tested.  Twenty-seven 
months  later,  marsh  had  extended  across  most  of 
the  protected  area  with  an  average  47%  plant 
cover  in  the  stand.  Only  a  relatively  unprotected 
area  at  an  open  end  of  the  breakwater  had  failed  to 
vegetate.  Twelve  plant-stem  stabilization  and  con- 
ventional planting  techniques  were  tested  in 
Mobile  Bay  in  1983.  Conventional  single-stem 
planting  techniques  proved  unsuccessful.  Three 
techniques  using  erosion  control  mats,  plant  rolls, 
and  burlap  bundles  demonstrated  enough  potential 
at  Baillard  Island  that  they  were  subsequently 
tested  in  demonstration  plots  at  Bolivar  Peninsula 
and  at  Southwest  Pass  in  the  lower  Mississippi 
River.  Traditional  erosion  control  construction 
techniques  such  as  rock  revetments  or  wood  and 


steel  sheet-pile  bulkheads,  are  much  more  expen- 
sive than  these  vegetation  alternatives.  Biotechni- 
cal  approaches  such  as  vegetation  plantings  are 
environmentally  compatible,  improve  site  attracti- 
veness, and  provide  wildlife  habitat.  (See  alsc 
W90-11316)(Geiger-PTT) 
W90-11319 


THIN-LAYER  PLACEMENT  OF  DREDGED 
MATERIAL:  A  METHOD  FOR  REDUCED  EN. 
VIRONMENTAL  IMPACT. 

Army  Engineer  District,  Mobile,  AL. 
S.  I.  Rees. 

IN:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
ings of  the  Gulf  Coast  Regional  Workshop,  April 
26-28,  1988,  Galveston,  Texas.  Technical  Repotl 
D-90-3,  February  1990.  p  247-257.  2  fig. 

Descriptors:  'Beneficial  use,  'Dredging,  'Environ- 
mental effects,  'Spoil  banks,  'Spoil  disposal, 
•Water  pollution  control,  'Water  quality,  Ala- 
bama, Benthos,  Ecological  effects,  Gulf  of  Mexico 
Monitoring. 

The  US  Army  Engineer  Mobile  District  has  devel- 
oped a  compromise  plan  to  ensure  that  thin-layei 
disposal  practices  are  used  in  the  placement  ol 
dredged  materials  from  the  Fowl  River  channel 
An  extensive  monitoring  program  was  initiated  tc 
assess  the  impacts  associated  with  thin-layer  place- 
ment. A  20-inch  portable  dredge  with  plastic 
dredge  pipeline  mounted  on  pontoon  barges  was 
used  to  discharge  dredged  material  in  overlapping 
arcs  400  ft  in  diameter  throughout  the  designated 
area.  The  monitoring  plan  consisted  of  five  interre- 
lated components:  bathymetry;  water  quality; 
benthic  macroinfauna,  including  community  data, 
biomass,  and  sediment  particle  size;  vertical  sedi- 
ment profiling;  and  fish.  Macroinfauna,  vertical 
sediment  profiling,  and  fish  were  assessed  prior  tc 
and  2,  6,  20,  and  52  weeks  after  placement.  Actual 
performance  of  the  work  resulted  in  average  pro- 
duction rates  of  487  and  497  cu  yard  of  material 
per  hr  in  the  14-ft  dredged  depth  and  the  10-fl 
dredged  depth  channel  sections,  respectively.  Re- 
sults of  the  three  bathymetric  surveys  identified 
specified  regions  of  sediment  accumulation  ranging 
between  6  inches  and  approximately  2  ft  within 
both  the  disposal  and  surrounding  areas,  with  the 
greatest  accumulation  occurring  within  the  dispos- 
al area.  Results  of  the  6-week  survey  showed  thai 
dredged  material  covered  only  82  acres  of  the 
designated  area.  The  20-week  survey  showed  thai 
areas  with  sediment  accumulation  of  6  inches  oi 
greater  decreased  to  approximately  150  acres 
Total  suspended  solids  concentrations  in  the  dis- 
posal plume  were  significantly  higher  than  back- 
ground concentrations.  The  numbers  of  organisms, 
taxa,  and  species  were  reduced  in  the  placemen! 
areas.  Vertical  profiles  suggested  that  the  bottoms 
are  dominated  by  physical  disturbances.  The  in- 
faunal  communities  or  successional  stages  did  nol 
change  from  June  1986  to  January  1987.  Displace- 
ment of  fish  after  dredged  material  placement  con- 
tinued only  for  6  weeks.  Similar  results  in  a  thin 
layer  dredged  material  placement  project  at  Gulf- 
port,  Mississippi  suggest  that,  in  certain  circum- 
stances, the  thin-layer  placement  of  dredged  mate- 
rial in  open-water  disposal  sites  results  in  lessened 
environmental  impacts  as  well  as  being  an  eco- 
nomically viable  alternative  to  conventional  over- 
board disposal.  (See  also  W90-11316)  (Geiger- 
PTT) 
W90-11328 


SUPERFUND  RECORD  OF  DECISION:  MARA- 
THON BATTERY,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-188783. 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R02-88/064,  September 
1988.  23 lp,  4  fig,  12  tab,  10  ref,  3  append. 

Descriptors:  'Cadmium,  'Cleanup  operations, 
•Groundwater  pollution,  'Hazardous  wastes, 
'Marathon  Battery  Site,  'Site  remediation,  'Super- 
fund,  'Water  pollution  treatment,  Decontamina- 
tion,   Excavation,    Heavy    metals,    New    York, 
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vjickcl.  Sediment  contamination,  Tetrachloroeth- 
ine,  Trichloroethane,  Volatile  organic  compounds, 
/olatilization,  Waste  disposal. 

[Tie  Marathon  Battery  Company  (MBC)  site,  a 
brmer  battery  manufacturing  plant,  is  located  in 
he  Village  of  Cold  Spring  in  Putnam,  New  York, 
^proximately  40  miles  north  of  New  York  City. 
["he  site  operated  from  1952  to  1979  producing 
nilitary  and  commercial  batteries.  Before  1965,  the 
>lant's  wastewater  treatment  system  discharged 
nto  the  Hudson  River  at  the  Cold  Spring  pier  via 
he  Cold  Spring  sewer  system.  In  1965,  however, 
Jie  plant  began  discharging  all  of  the  process 
;ffluent  into  East  Foundary  Cove  Marsh  (EFCM). 
Between  November  1972  and  July  1973,  a  limited 
;leanup  was  conducted  by  MBC  and  other  respon- 
sible parties,  to  remove  sediment  from  parts  of 
Foundry  Cove  and  surrounding  areas  contaminat- 
ed with  cadmium  and  nickel  in  excess  of  900  mg/ 
kg.  Approximately  5,000  cubic  yards  of  cadmium- 
sontaminated  sediments  were  dredged  and  subse- 
quently placed  in  a  clay-lined  underground  vault 
on  the  plant  property.  However,  studies  conducted 
in  Foundry  Cove  between  1976  and  1980  contin- 
ued to  detect  cadmium  and  nickel  concentrations 
in  excess  of  900  mg/kg.  To  expedite  remediation, 
the  site  has  been  divided  into  three  separate  geo- 
graphic areas  as  follows:  Area  I,  EFCM  and  Con- 
stitution Marsh  southeast  of  the  plant;  Area  II,  the 
11-acre  former  battery  plant  grounds;  and  Area 
HI,  EFC  and  the  portion  of  the  Hudson  River  in 
the  vicinity  of  the  wastewater  discharge  pipe  on 
Cold  Spring  pier.  The  primary  contaminants  of 
concern  affecting  the  groundwater,  soil,  debris, 
and  inside  surfaces  of  a  building  in  Area  II  are: 
volatile  organic  compounds  (VOCs),  including  te- 
trachloroethane  (PCE)  and  trichloroethane  (TCE), 
and  metals  including  cadmium  and  nickel.  The 
selected  remedial  action  for  Area  II  includes:  de- 
contamination of  the  inside  surfaces  and  contents 
of  the  former  battery  facility  to  remove  the  heavy 
metal-contaminated  dust;  excavation  of  both  the 
cadmium-contaminated  soil  on  the  battery  plant 
grounds  and  nearby  residential  yards,  and  the 
dredge  spoils  vault,  followed  by  offsite  disposal; 
excavation  of  the  VOC-contaminated  soil  hotspots 
followed  by  enhanced  volatilization  and  replace- 
ment of  the  clean  residuals  onsite;  backfilling  of  the 
excavation  areas  with  clean  fill;  institutional  con- 
trols; and  groundwater  monitoring.  The  estimated 
present  worth  cost  for  this  remedial  action  is 
$10,010,000,  with  annual  O&M  of  $775,000  (year  1) 
and  $17,000  (years  2-30).  (Author's  abstract) 
W90-11332 


RESTORATION  OF  SALMON  LAKE,  MAINE. 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

J.  W.  Sowles. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-181556. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
83p,  5  fig,  3  tab,  7  ref,  3  append.  Final  Project 
Report,  January  1987.  EPA  Contract  No. 
S001395010. 

Descriptors:  *Lake  restoration,  'Phosphorus, 
•Salmon  Lake,  *Water  pollution  treatment,  Agri- 
cultural runoff,  Dairy  industry,  Maine,  Nutrients, 
Wastewater  irrigation,  Water  pollution  sources, 
Water  quality  control,  Water  quality  management. 

Salmon  Lake  is  an  important  resource  to  the  State 
of  Maine  and  to  the  towns  of  Belgrade  and  Oak- 
land within  which  it  lies.  Since  the  1930's,  a  dis- 
tinct decline  in  water  quality  has  been  observed 
resulting  in  the  loss  of  the  salmon  fishery  and  more 
recently  the  late  summer  appearance  of  blue-green 
algal  blooms.  Work  to  diagnose  the  cause  of 
Salmon  Lake's  accelerated  eutrophication  began  in 
1978.  By  1980,  sufficient  information  was  gathered 
to  identify  three  significant  controllable  sources  of 
phosphorus:  a  70  head  dairy  farm,  a  lumberyard, 
and  a  small  family  farm.  Based  on  this  information, 
a  restoration  plan  was  developed  to  address  these 
sources.  The  bulk  of  restoration  activity  centered 
around  the  70  head  dairy  farm.  Three  sources  of 
phosphorus  were  identified:  manure,  milkroom 
wastes,  and  feedlot  runoff.  A  lagoon  was  con- 
structed capable  of  storing  one  year's  volume  of 
milkroom    wastes    and    intercepting    one    year's 


volume  of  feed  lot  runoff.  This  material  is  now 
spray  irrigated  on  cropland  during  the  growing 
season  and  hence  recycled  onto  the  land.  In  the  2 
years  since  the  restoration  plan  was  completed,  no 
measurable  improvement  in  lake  water  quality  has 
been  noted.  Based  on  the  amount  of  phosphorus 
estimated  as  having  been  intercepted  (>  27  kg), 
spring  total  phosphorus  concentrations  in  Salmon 
Lake  are  expected  to  lessen.  Since  no  manipulation 
of  the  lake  is  intended,  lowering  of  lake  phospho- 
rus concentrations  will  be  slow,  relying  on  natural 
flushing  and  sedimentation.  Consequently,  measur- 
able improvements  are  not  expected  immediately. 
If  sufficient  improvement  in  water  quality  is  not 
observed  by  1992,  further  steps  should  be  consid- 
ered to  reduce  phosphorus  loading  to  Salmon 
Lake.  (Lantz-PTT) 
W90-11334 


SUPERFUND  RECORD  OF  DECISION: 
INDIAN  BEND,  AZ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-188775. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/RO2-88/019,  September 
1988.  57p,  3  fig,  6  tab,  7  ref,  2  append. 

Descriptors:  *Arizona,  *Cleanup  operations, 
•Groundwater  pollution,  *Indian  Bend  Site,  'Site 
remediation,  'Superfund,  *Water  pollution  treat- 
ment, 'Water  resources  management,  Costs, 
Scottsdale,  Tempe,  Tetrachloroethane,  Trichlor- 
oethane, Volatile  organic  compounds. 

The  Indian  Bend  site  (IBW)  encompasses  13  square 
miles  in  Scottsdale  and  Tempe,  Arizona.  The  por- 
tion of  the  site  addressed  in  the  remedial  action, 
the  Scottsdale  Ground  Water  Operable  Unit, 
covers  approximately  eight  square  miles  within  the 
Scottsdale  city  limits.  The  land  use  of  this  area  is 
primarily  residential  with  approximately  30%  used 
for  commercial,  light  industrial  and  developed  rec- 
reational purposes.  Approximately  70%  of  the  City 
of  Scottsdale's  municipal  water  currently  is  sup- 
plied by  groundwater.  In  1981,  trichloroethane 
(TCE)  was  discovered  in  the  groundwater  from 
several  City  of  Scottsdale  and  City  of  Phoenix 
municipal  wells  at  concentrations  exceeding  the 
Arizona  Department  of  Health  Services  action 
levels.  Seven  of  12  city  wells  within  the  boundaries 
of  this  operable  unit  have  levels  of  volatile  organic 
compounds  (VOCs)  exceeding  primary  drinking 
water  standards.  The  site  was  placed  on  the  NPL 
in  1982.  The  primary  contaminants  of  concern 
affecting  the  groundwater  are  VOCs,  including 
TCE  and  tetrachloroethane.  The  selected  remedial 
action  for  this  operable  unit  of  the  site  includes: 
extraction  of  groundwater  by  pumping  City  of 
Scottsdale  Wells  No.  31,  71,  72,  and  75  at  a  mini- 
mum of  75%  of  their  historical  capacities;  treat- 
ment of  groundwater  using  packed  column  aer- 
ation to  transfer  the  VOCs  from  the  water  to  air, 
with  vapor  phase  granular  activated  carbon  ad- 
sorption to  remove  VOCs  from  the  air  waste 
stream;  and  distribution  of  the  treated  water  to  the 
City  of  Scottsdale  municipal  water  system.  The 
estimated  total  capital  cost  for  this  operable  unit  is 
$4,008,000  with  an  estimated  annual  O&M  cost  of 
$520,000.  (Lantz-PTT) 
W90-11335 


RESTORATION  OF  SEBASTICOOK  LAKE. 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

D.  Courtemanch. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-181853. 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
July  1986.  193p,  18  fig,  21  tab,  46  ref.  EPA  Grants 
CS80731601  and  OS00139501. 

Descriptors:  'Cleanup  operations,  'Lake  restora- 
tion, 'Maine,  'Phosphorus,  'Sebasticook  Lake, 
♦Water  pollution  control,  Corinna,  Dexter,  Non- 
point  pollution  sources,  Wastewater  irrigation, 
Wastewater  treatment,  Water  pollution  treatment, 
Water  quality  control,  Water  reuse. 

The  restoration  project  for  Sebasticook  Lake 
Maine,  began  October  1,  1979  and  terminated  De- 
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cember  31,   1985.  The  plan  included  a  four  part 
program  to  control  point  sources  of  phosphorus  in 
the  towns  of  Dexter  and  Corinna,  to  reduce  non- 
point  sources  of  phosphorus,  and  to  reduce  internal 
sources  of  phosphorus  in  the  lake.  Using  Vollen- 
weider's  loading  formula,  a  maximum  allowable 
annual  phosphorus  load  of  4800  kg  would  result  in 
a  phosphorus  concentration  of  15  microg/L.  In 
1975,  estimated  phosphorus  reaching  the  lake  from 
Dexter  was  2300  kg.  At  the  termination  of  the 
project  period,  phosphorus  sources  from  Dexter 
were  still  untreated  and  being  discharged  directly 
to   the   East   Branch   of  the   Sebasticook   River. 
Treatment  of  Dexter's  waste  required  construction 
of  a  new  town  sewer  system,  interceptors  and 
treatment    system    with    spay    irrigation    of   the 
wastewater.   Contracts  for  the  treatment  system 
and  irrigation  system  were  signed  in  May   1986 
with  expected  completion  by  September  1987.  In 
1975,  the  phosphorus  contribution  from  Corinna 
was  estimated  to  be  2200  kg/yr.  Since  1982,  the 
treatment  plant  has  operated  near  the  target  of  750 
kg  each  year.  In  1982,  the  Soil  Conservation  Serv- 
ice initiated  a  plan  to  assist  25  farms  in  the  Sebasti- 
cook  Lake   watershed   which  were  identified  as 
significant  sources  of  phosphorus  runoff.  The  plan 
required  the  construction  of  manure  storage  facili- 
ties since  winter  spreading   was  identified   as  a 
major  problem.  Other  treatments  included  conser- 
vation tillage,  crop  rotations,  winter  over  crops, 
and   construction   of  waterways   and   diversions. 
Monitoring  in  1985  of  22  minor  tributaries  previ- 
ously found  to  have  high  levels  of  phosphorus 
showed  that  15  of  22  tributaries  had  reduced  phos- 
phorus concentrations  from  pre-project  levels  and 
only  one  showed  an  increase  in  concentration. 
Total  cost  of  this  phase  of  the  project  was  $1.4  M. 
Control  of  the  internal  phosphorus  load  (measured 
between  6600-9900  kg  annually)  was  initiated  in 
1982  using  enhanced  seasonal  flushing.  This  tech- 
nique  has  resulted   in   the   elimination   of  about 
18,200  kg  of  phosphorus  over  the  three  years  this 
technique  has  been  used.  Cost  of  the  new  control 
structure  at  the  outlet  was  $.43  M.  (Lantz-PTT) 
W90-11336 


ENVIRONMENTAL  ASSESSMENT  OF  MOON 
LAKE,  MISSISSIPPI  AND  ITS  WATERSHED. 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 
C.  M.  Cooper. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 166367. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
March  1989.  140p,  16  fig,  15  tab,  10  ref,  1  append. 

Descriptors:  'Baseline  studies,  'Environmental 
policy,  'Lake  restoration,  'Mississippi,  'Moon 
Lake,  'Water  quality,  Arsenic,  Metals,  Nutrients, 
Pesticides,  Phillips  Bayou,  Primary  productivity, 
Water  pollution  sources. 

A  one  year  (June  1982  through  May  1983)  investi- 
gation of  Moon  Lake,  Mississippi  and  its  drainage 
net  focused  on  hydrological,  chemical,  and  biologi- 
cal conditions  in  an  intensively  cultivated  alluvial 
watershed.  Additional  research  on  offsite  damages 
from  agriculture  continued  through  May  1985. 
Moon  Lake  had  moderate  primary  productivity 
which  was  limited  by  suspended  sediments,  nutri- 
ent input  and  perhaps,  pesticides  and  metals.  The 
two  major  pollutants  entering  Moon  Lake  were 
suspended  sediments  and  metals  (particularly  ar- 
senic), both  of  which  were  being  deposited  in  lake 
sediments.  These  contaminants  entered  the  lake  on 
a  somewhat  seasonal  basis  since  they  were  trans- 
ported mainly  during  runoff  events.  Watershed 
inflow  through  Phillips  Bayou  did  not  create  nutri- 
ent eutrophication  problems.  Conversely,  Phillips 
Bayou  served  as  a  sink  for  nutrients  and  contami- 
nants, and  its  high  primary  productivity  was  an 
asset  to  the  lake  during  winter.  Restoration  recom- 
mendations should  consider  contaminant  loading 
problems  that  exist  in  Phillips  Bayou  and  Moon 
Lake,  re-routing  large  drainage  ditches  which 
empty  into  Moon  Lake,  revitalizing  wetlands  in 
the  drainage  net,  and  implementing  additional  wa- 
tershed conservation  measures.  (Author's  abstract) 
W90- 11338 


245 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


t 
U 

t 


Group  5G— Water  Quality  Control 

ANNULAR  CENTRIFUGAL  CONTACTORS  AS 
RAPED  OIL-WATER  SEPARATION  DEVICES. 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
D.  H.  Meikrantz,  and  G.  L.  Boume. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE89-005432. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EGG-M--88236,  (1989).  lip,  1  fig,  2 
tab,  4  ref.  DOE  Contract  No.  DE-AC07- 
76ID01570. 

Descriptors:  'Centrifugation,  'Cleanup  operations, 
•Contactors,  *Oil  spills,  *Wastewater  treatment, 
Hydrocarbons,  Oil  pollution,  Physical  treatment. 

The  results  of  preliminary  tests  to  apply  devices 
known  as  annular  centrifugal  contactors  to  the 
rapid  separation  of  oil-water  mixtures  are  present- 
ed. Separation  efficiencies  of  oil  from  water  of 
>99%  have  been  demonstrated  on  both  light  and 
heavy  oils.  Equilibrium  within  the  separating  zone 
of  the  contactor  is  reached  within  seconds.  Dy- 
namic testing  in  which  water  to  oil  flow  ratios  of 
1:5  and  5:1  have  been  conducted  without  loss  of 
performance.  The  laboratory  scaled  contactors 
tested  have  total  throughput  of  80  cc/min.  The 
design  and  construction  of  larger  devices  with 
total  throughputs  of  hundreds  of  gallons  per 
minute  is  feasible.  Such  contactors  would  be  com- 
pact units  capable  of  allowing  rapid  recovery  from 
a  broad  range  of  hydrocarbon  spills  on  waterways. 
The  efficiency  of  these  contactors  is  such  that 
water  discharged  can  be  returned  directly  to  the 
environment.  Recovered  hydrocarbons  may  be 
useful  without  further  refinement.  (Author's  ab- 
stract) 
W90- 11342 


SUPERFUND  RECORD  OF  DECISION:  RE- 
PUBLIC STEEL  QUARRY,  OH. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-196695. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R05-88/084,  September 
1988.  44p,  3  fig,  10  tab. 

Descriptors:  'Cleanup  operations,  *Ohio,  'Repub- 
lic Steel  Quarry  Site,  'Superfund,  Acids,  Costs, 
Elyria,  Heavy  metals,  Monitoring,  Path  of  pollut- 
ants, Site  remediation,  Steel  industry,  Sulfuric  acid, 
Toluene,  Volatile  organic  compounds,  Waste  dis- 
posal, Water  pollution  control,  Water  pollution 
sources. 

The  Republic  Steel  Quarry  site  is  located  in  the 
City  of  Elyria  in  Lorain  County,  Ohio,  southwest 
of  Cleveland.  The  site  consists  of  a  four-acre 
quarry  containing  water  surrounded  by  seven  acres 
of  fenced-in  property.  Elyria  surrounds  the  site, 
with  a  population  of  approximately  58,000.  Prior 
to  1950,  the  site  operated  as  a  sandstone  quarry. 
From  1950  to  1972,  approximately  200,000  gallons 
of  waste  pickle  liquor  (acid  wastes  used  in  steel 
processing)  were  discharged  to  a  ditch  located  on 
the  east  side  of  the  steel  plant,  which  flowed  north 
into  the  quarry.  From  1972  to  1975  the  ditch  was 
used  for  disposing  of  rinse  water  from  pickling 
operations.  The  ditch  was  dammed  in  1976  and 
after  this  time  sulfuric  acid  used  to  pickle  the  steel 
reportedly  was  disposed  of  directly  into  the 
quarry.  Heavy  metals  were  detected  in  groundwat- 
er downgradient  from  the  quarry  during  a  site 
investigation  conducted  by  EPA  in  1983.  Further 
study  identified  low  levels  of  numerous  contami- 
nants in  the  groundwater.  Sediments  and  surface 
water  within  the  quarry  contain  VOCs  and  metals. 
Approximately  100  sq  yd  of  surface  soil  from  the 
discharge  ditch  are  contaminated  with  VOCs  and 
metals.  The  primary  contaminants  of  concern  af- 
fecting surface  water,  sediments,  and  soil  are  VOC 
including  toluene,  and  metals  including  chromium 
and  lead.  The  selected  remedial  action  for  this  site 
includes:  excavation  and  offsite  disposal  in  a 
RCRA  landfill  of  approximately  100  sq  yd  of  con- 
taminated surface  soil  from  the  pickle  liquor  dis- 
charge ditch  and  from  along  the  southern  end  of 
the  quarry;  implementation  of  a  five-year  monitor- 
ing plan  including  a  fish  species  survey  and  fish 
tissue  bioassay  to  ensure  absence  of  contaminants; 
and     groundwater     monitoring.     The     estimated 


present    worth   cost   for   this   remedial   action   is 
$63,200.  O&M  costs  were  not  provided.  (Author's 
abstract) 
W90- 11345 


SUPERFUND  RECORD  OF  DECISION:  BREW- 
STER WELL  FIELD,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-182513. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA-ROD-R02-88/066,  September 
1988.  44p,  6  fig,  2  tab,  append. 

Descriptors:  'Brewster  Well  Field,  'Cleanup  oper- 
ations, 'New  York,  'Superfund,  Costs,  Ground- 
water pollution,  Incineration,  Site  remediation, 
Volatile  organic  compounds,  Waste  disposal, 
Water  pollution  sources. 

The  Brewster  Well  Field  consists  of  two  municipal 
well  fields,  No.  1  and  No.  2,  located  on  the  north- 
ern bank  of  the  East  Branch  Croton  River,  3/4  of  a 
mile  east  of  the  Village  of  Brewster,  Town  of 
Southeast  in  Putnam,  New  York.  The  18  shallow 
wells  in  the  field  are  a  source  of  water  for  the 
municipal  water  system  that  serves  over  2,100  resi- 
dents in  the  Village  of  Brewster  and  the  Town  of 
Southeast,  as  well  as  a  number  of  businesses  and  a 
railyard.  Additional  receptors  of  the  groundwater 
from  this  aquifer  include  downstream  users  of  the 
East  Branch  Croton  River,  which  contributes  to 
the  Croton  Falls  Reservoir  approximately  3.5  miles 
downstream.  Volatile  organic  compounds  (VOC) 
contamination  was  detected  in  the  Brewster  Well 
Field  in   1978  and  alternate  water  sources  were 
subsequently  added.  Investigations  identified  the 
source  of  contamination  as  a  dry  well  adjacent  to 
the  Alben  Cleaners  south  of  the  site,  where  dry 
cleaning  wastes  were  disposed  of  via  a  floor  drain 
until   1983.  Approximately  100  sq  yd  of  material 
including  drywell  sludges,  sediments,  and  soil  have 
been  contaminated  with  VOCs  at  concentrations 
up  to  620,000  ppm.  In  addition,  a  plume  of  ground- 
water contaminated  with  VOCs  at  concentrations 
up  to  6,000  ppb  extends  from  the  vicinity  of  the 
cleaners  north  to  the  Brewster  Well  Field.  The 
first  Record  of  Decision  (ROD)  for  the  site  was 
signed  in  September  1986  and  was  aimed  at  con- 
trolling the  migration  of  contamination  through 
the  groundwater.  The  ROD  called  for  the  design 
and  construction  of  a  groundwater  management 
system  to  extract,  treat  (by  air  stripping  via  a 
packed  tower),  and  reinject  groundwater  to  expe- 
dite the  removal  of  VOCs.  This  second  ROD  is 
designed  to  remediate  the  source  of  contamination, 
namely  the  dry  well.  The  primary  contaminants  of 
concern  affecting  the  soil,  sediments,  sludge  and 
groundwater  are  VOCs  including  PCE  and  TCE. 
The  selected  remedial  action  for  this  site  includes: 
excavation  and  offsite  incineration  of  approximate- 
ly 100  sq  yd  of  drywell  sediments,  sludge  and  soil 
with  greater  than  4  ppm  PCE  followed  by  offsite 
disposal;  and  removal,  decontamination,  and  offsite 
disposal   of  the   concrete   drywell   structure   and 
debris.  The  estimated  capital  cost  for  this  remedial 
action  is  $241,940.  (Lantz-PTT) 
W90-11346 


SUPERFUND  RECORD  OF  DECISION:  WEST 
VIRGINIA  ORDNANCE,  WV. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-189468. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R03-88/053,  September 
1988.  42p,  13  fig,  15  tab,  append. 

Descriptors:  'Cleanup  operations,  'Groundwater 
pollution,  'Muntions  wastes,  'Superfund,  'Trini- 
trotoluene, 'Water  pollution  sources,  'West  Vir- 
ginia, Dinitrotoluene,  Geohydrology,  Monitoring, 
Organic  compounds,  Path  of  pollutants,  Site  reme- 
diation, Toluene,  Water  pollution  control,  Water 
pollution  treatment. 

The  West  Virginia  Ordnance  (WVO)  site  covers 
approximately  8,323  acres  in  Mason  County,  West 
Virginia.  Established  in  1942,  the  WVO  plant  man- 


ufactured explosives,  specifically  TNT,  from  toll 
ene.  General  Chemical  Defense  Corporation  o 
New  York  operated  the  plant  until  1945.  Red  an 
yellow  water  (liquid  wastes)  were  produced  durin 
the  TNT  manufacturing  process.  Retention  pone 
were  constructed  to  regulate  the  discharge  of  re 
and  yellow  water  to  the  river.  TNT  and  associate 
by-products  were  burned  onsite.  In  May  198: 
ranger  officials  observed  a  seep  of  red  water  adji 
cent  to  a  pond  located  on  the  wildlife  statioi 
Upon  examination,  groundwater  discharging  t 
this  pond  was  found  to  be  contaminated  with  din 
trotoluenes  and  trinitrotoluenes  and  phenols.  Lc 
calized  contamination  of  the  shallow  groundwate 
and  discharge  to  surface  water  have  been  doci: 
mented  in  the  vicinity  of  the  TNT  manufacturin, 
area,  the  burning  grounds,  sediments  of  surfac 
water  receiving  contamination,  and  forme 
wastewater  storage  lagoons.  Based  on  the  geohy 
drologic  setting  of  WVO,  there  is  potential  fo 
contamination  to  migrate  via  surface  water  and/o 
groundwater  pathways  to  deeper  layers  of  an  un 
deriving  potable  aquifer  or  to  the  Ohio  River.  Th 
primary  contaminants  of  concern  affecting  the  soil 
sediments,  and  groundwater  are  nitroaromatics  am 
lead.  The  selected  remedial  action  for  this  sit 
addresses  three  distinct  areas  of  contamination 
These  remedies  include:  Area  1 -purchase  of  con 
taminated  land  and  control  of  land  use,  placing 
soil  cover  over  contaminated  area,  and  incorporat 
ing  the  area  into  the  existing  wildlife  preserve 
monitoring  discharge  from  the  groundwater  treat 
ment  system  to  ensure  compliance  with  the  strean 
standards;  and  periodically  inspecting  and  main 
taining  the  soil  cover  in  a  stable  condition.  Area  2- 
relocating  ponds  1  and  2,  filling  them  with  cleat 
material  and  covering  them  with  a  soil  and  claj 
cap;  groundwater  pump  and  treatment  to  nitroaro 
matics  criteria  with  discharge  to  surface  water;  anc 
monitoring  effluent  from  the  treatment  systeir 
Area  3-installing  a  soil  cover  over  the  West  Wei 
Area  and  the  seep  area;  groundwater  pump  anc 
treatment  to  nitroaromatics  criteria  with  discharge 
to  surface  water;  monitoring  effluent  from  the 
treatment  system  to  ensure  compliance  with  sur- 
face water  criteria.  The  estimated  present  wortl 
for  this  remedial  action  is  $3,365,000  with  estimat- 
ed O&M  cost  of  $216,500.  (Lantz-PTT) 
W90-11349 


SUPERFUND  RECORD  OF  DECISION:  LO- 
RENTZ  BARREL  AND  DRUM,  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 196679. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R09-88/023,  February 
1988.  1 19p,  8  fig,  10  tab,  19  ref,  append. 

Descriptors:  'California,  'Cleanup  operations, 
'Groundwater  pollution,  'Lorentz  Barrel  and 
Drum  Site,  'Site  remediation,  'Superfund,  'Water 
pollution  sources,  Arsenic,  Nickel,  Organic  com- 
pounds, Path  of  pollutants,  Pesticides,  San  Jose, 
Tetrachloroethane,  Trichloroethane,  Volatile  or- 
ganic compounds,  Water  pollution  treatment. 

The  5.4-acre  Lorentz  Barrel  and  Drum  (LB  and 
D)  site  is  located  in  San  Jose,  California,  about  0.25 
mile  from  San  Jose  State  University.  The  site  lies 
directly  above  a  major  source  of  potable  ground- 
water in  the  south  San  Francisco  Bay  area,  with 
three  public  water  supply  well  fields  within  one 
mile  of  the  site.  In  1947  the  Lorentz  family  began  a 
drum  recycling  operation  on  10.5  acres  of  land  at 
the  site.  Currently,  4.5  acres  are  capped  with  tar 
and  gravel  but  contains  stored  drums,  and  0.75 
acre  includes  the  reconditioning  facilities.  Drums 
containing  residual  aqueous  wastes,  organic  sol- 
vents, acids,  oxidizers,  caustic  residues  and  oils 
were  also  received  for  recycling.  Between  1950 
and  1978  a  drainage  ditch  north  of  the  drum  proc- 
essing building  carried  process  wastes  to  a  large 
sump  and  other  ponding  areas  onsite.  Prior  to  1968 
wastes  from  the  sump  were  discharges  to  a  storm 
drain  system.  Sometime  between  1968  and  1971  the 
discharge  was  diverted  to  a  sanitary  sewer,  and 
investigations  indicate  that  this  discharge  occurred 
until  1984.  After  this  time,  liquid  wastes  were 
evaluated,  drummed  and  disposed  of  as  hazardous 
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wastes  along  with  incinerator  ash,  residual  liquids, 
and  sludge.  Subsequent  surface  runoff  was  collect- 
ed and  recycled  in  the  hot  caustic  drum  wash. 
Since  1981  several  investigations  have  revealed  soil 
and  groundwater  contaminated  with  numerous 
metals,  organics,  and  PCBs.  Removal  of  drums, 
stored  hazardous  materials,  and  highly  contaminat- 
ed soil  has  been  conducted  at  the  site.  This  remedi- 
al action  addresses  the  offsite  contaminated  shal- 
low groundwater.  The  primary  contaminants  of 
concern  affecting  soil  and  groundwater  are  VOCs, 
including  benzene,  tetrachloroethane  and  trichlor- 
oethane  other  organics  including  polychlorinated 
biphenyls  and  pesticides,  and  metals  including  ar- 
senic and  nickel.  The  selected  Expedited  Response 
Action  for  this  site  includes:  onsite  groundwater 
pump  and  treatment  using  ozone/UV  for  organic 
removal  and  ion  exchanges  for  nickel  removal, 
with  discharge  of  treated  water  to  a  local  creek. 
The  estimated  present  worth  cost  for  this  remedy 
is  $3,238,000  with  annual  O&M  costs  of  $198,000. 
(Author's  abstract) 
W90- 11351 


SUPERFUND  RECORD  OF  DECISION: 
YAWORSKI  LAGOON,  CT. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-188791. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/ROl-88/027,  September 
1989.  93p,  5  tab,  18  ref,  append. 

Descriptors:  'Cleanup  operations,  'Groundwater 
pollution,  'Superfund,  *Waste  disposal,  'Water 
pollution  sources,  *Yaworski  Lagoon  Site,  Cap- 
ping, Connecticut,  Volatile  organic  compounds, 
Wastewater  lagoons,  Water  pollution  prevention. 

The  Yaworski  Lagoon  site  is  a  dewatered  and 
backfilled  lagoon,  approximately  700  ft  and  300  ft 
wide,  and  surrounded  by  an  earthen  dike.  It  is 
located  on  an  approximately  100-acre  section  of 
land  in  Canterbury  Township,  Windham  County, 
Connecticut,  on  the  floodplain  of  and  bordered  on 
the  north,  south  and  west  by  the  Quinebaug  River. 
The  area  surrounding  the  site  includes  agricultural 
land  to  the  east  and  south.  Leachate  enters  the 
groundwater  from  below  the  lagoon;  seepage  from 
the  lagoon  dikes  and  surface  runoff  from  the  site 
flow  to  adjacent  wetlands.  Approximately  2000  ft 
southeast  of  the  site  is  an  opening  solid  waste 
landfill  owned  by  James  Yaworski,  the  same 
person  who  operated  the  lagoon.  The  landfill  con- 
tributes some  contamination  to  groundwater,  but 
EPA  monitored  the  site  in  1988  and  determined 
the  contamination  to  be  much  less  than  from  the 
lagoon.  Between  1950  and  1973,  sludge  materials 
and  drums  of  industrial  waste  including  solvents, 
paint,  textile  dyes,  acids,  resins,  and  other  debris 
about  50,000  barrels  of  waste  material  altogether, 
were  deposited  in  the  lagoon.  The  lagoon  current- 
ly contains  approximately  65,000  cu  yd  of  contami- 
nated sludge  covered  by  about  60,000  cu  yd  of 
contaminated  debris.  The  sludge  is  a  mixture  of 
water,  dirt,  VOCs,  and  other  organic  compounds 
at  concentrations  above  10,000  ppm.  Metals  are  at 
concentrations  above  1000  ppm.  Monitoring  wells 
were  installed  at  the  site  in  1976  and  groundwater 
contamination  was  detected.  In  1982,  following  an 
investigation  of  the  site,  Yaworski  was  ordered  to 
close  the  lagoon.  The  primary  contaminants  of 
concern  affecting  the  groundwater,  soil  and  sedi- 
ments are  VOCs  including  benzene,  toluene  and 
xylenes,  organics  including  PAHs,  and  metals  in- 
cluding chromium  and  lead.  The  selected  remedial 
action  for  this  site  includes:  (1)  installation  of  a 
RCRA  cap;  (2)  improvement  of  dike  around  the 
lagoon  to  ensure  protection  from  floods;  (3)  estab- 
lishment of  a  groundwater  protection  standard 
(ACL);  and  (4)  monitoring  of  groundwater  for  30 
years.  A  groundwater  treatment  method  will  be 
established  as  part  of  a  corrective  action  program 
it,  after  implementation  of  the  source  control 
remedy,  groundwater  contamination  remains 
above  ACLs.  The  estimated  capital  cost  of  this 
remedial  action  is  $1,673,000  with  present  worth 
O&M  of  $716,600.  (Author's  abstract) 
W90- 11358 


SUPERFUND  RECORD  OF  DECISION: 
GROVELAND  WELLS,  MA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89- 188932. 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R0 1-88/030,  September 
1988.  14  fig,  12  tab,  4  ref,  append. 

Descriptors:  "Cleanup  operations,  *Koppers  Tex- 
arkana,  *Superfund,  'Water  pollution  sources,  Ar- 
senic, Benzenes,  Groundwater  pollution,  Heavy 
metals,  Industrial  wastes,  Monitoring,  Site  remedi- 
ation, Soil  contamination,  Texarkana,  Texas,  Tolu- 
ene, Volatile  organic  compounds,  Waste  disposal, 
Water  pollution  treatment. 

The  850-acre  Groveland  Wells  site  is  locater1.  in  the 
Town  of  Groveland,  Massachusetts.  The  site  in- 
cludes the  watershed  and  aquifer  which  recharge 
two  municipal  supply  wells  and  three  known 
sources  of  soil,  surface  water,  and  groundwater 
contamination:  (1)  the  Valley  site;  (2)  the  A.  W. 
Chesterson  site;  and  (3)  the  Havenhill  Municipal 
Landfill  site.  This  remedial  action  addresses  source 
control  at  the  Valley  site.  The  Valley  Manufac- 
tured Products  Company  (Valley)  began  operating 
a  metals  and  plastic  parts  manufacturing  business  in 
1963  on  a  1.5  acre-parcel  of  property.  The  site  area 
consists  of  the  land  within  and  immediately  adja- 
cent to  the  property  boundaries  and  contains  three 
subsurface  disposal  systems,  and  an  oil  storage  and 
recovery  system  consisting  of  six  underground 
tanks  and  55-gallon  drum  stcrage  area  both  of 
which  were  used  to  store  cutting  oils  and  solvents 
such  as  TCE  and  methylene  chloride.  These  sub- 
surface disposal  systems  dispersed  liquid  effluent 
into  the  ground  by  filtration  through  a  sand  and 
gravel  leach  field.  According  to  Valley,  more  than 
20  gallons  of  waste  cutting  oil  containing  TCE  and 
other  hazardous  substances  were  released  each 
month  on  the  ground  at  the  south  end  of  the 
building  between  1964  and  1972.  Between  1979 
and  1984,  effluent  from  an  acid  bath  finishing  proc- 
ess was  discharged  to  an  underground  leach  field, 
and  TCE-contaminated  oil  was  released  on  the  soil 
under  a  loading  dock  and  into  a  floor  drain.  The 
primary  contaminants  of  concern  affecting  soil, 
sediments,  groundwater,  and  surface  water  are 
VOCs  including  TCE,  PCE,  and  toluene,  and 
metals  including  arsenic  and  lead.  The  selected 
remedial  action  for  the  Valley  site  operable  unit 
includes:  in  situ  vacuum  extraction  of  approximate- 
ly 20,000  sq  yd  of  unsaturated  soil  followed  by 
activated  carbon  treatment  of  the  extracted  VOCs; 
onsite  groundwater  pump  and  treatment  by  carbon 
adsorption  and  aeration;  groundwater  monitoring; 
and  sealing  or  disconnecting  all  drains  and  lines  to 
the  acid  bath  finishing  process  disposal  system. 
The  estimated  present  worth  cost  of  this  remedial 
action  is  $4,165,000  with  a  10-year  present  worth 
O&M  cost  of  $2,677,000.  (Author's  abstract) 
W90- 11359 


SUPERFUND  RECORD  OF  DECISION:  KOP- 
PERS  TEXARKANA,  TX. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-188817. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R06-88/023,  September 
1988.  78p,  8  fig,  4  tab,  append. 

Descriptors:  'Cleanup  operations,  'Groundwater 
pollution,  'Groveland  Wells  Site,  'Massachusetts, 
'Superfund,  'Water  pollution  sources,  Activated 
carbon,  Arsenic,  Heavy  metals,  Lead,  Monitoring, 
Path  of  pollutants,  Pumping,  Site  remediation,  Te- 
trachloroethane, Toluene,  Trichloroethane,  Vola- 
tile organic  compounds,  Water  pollution  control, 
Water  pollution  prevention,  Water  pollution  treat- 
ment. 

The  Koppers  Texarkana  site  is  located  within  the 
City  of  Texarkana,  Texas.  The  site  consists  of  a  28- 
acre  residential  area  and  a  23-acre  former  sand  and 
gravel  operation.  The  entire  site  is  within  a  100-yr 
flood  plain.  The  Koppers  co.  operated  the  site  as  a 
wood  preserving  facility  from  1910  to  1961,  using 
pentachlorophenol  (PCP),  creosote,  and  metallic 
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salts  in  the  operation.  The  facility  consisted  of  an 
operation  area,  a  drip  tract,  and  treated  and  un- 
treated wood  storage  area.  The  site  is  currently 
owned  by  Carver  Terrace,  Inc.,  which  built  a 
subdivision  of  79  single-family  homes  on  a  portion 
of  the  site,  and  the  Kennedy  Sand  and  Gravel 
Company,  which  mined  sand  and  gravel  on  their 
parcel  from  1975  to  1984.  The  Texas  Department 
of  Water  Resources  (TDWR)  became  aware  of  the 
site  in  1979  through  the  Eknard  Survey.  The  reme- 
dial investigation  (RI)  indicated  that  the  highest 
concentration  of  site  contaminants  in  the  soil  were 
located  near  the  operations  and  drip  track  areas  of 
the  old  wood  preserving  facility.  The  primary 
contaminants  of  concern  affecting  the  soil,  ground- 
water and  sediments  are  VOCs  including  benzene, 
xylenes,  and  toluene,  and  other  organics  and  metals 
including  arsenic.  The  selected  remedial  action  for 
this  site  includes:  excavation  of  approximately 
3,300-19,400  sq  yd  of  soil  from  residential  yards 
where  CPAH  levels  exceed  100  mg/kg,  with  back- 
filling using  clean  soil,  landscaping  distributed 
yards,  and  onsite  treatment  of  the  soil  using  soil 
washing  with  disposal  in  the  Kennedy  Sand  and 
Gravel  pit  or  an  offsite  hazardous  waste  disposal 
facility;  temporary  relocation  of  sensitive  residents 
(if  necessary);  groundwater  monitoring;  excavation 
and  treatment  of  drainage  ditch  sediments  in  the 
soil  washing  unit;  and  deed  and  access  restrictions. 
The  estimated  present  worth  costs  for  this  remedial 
action  is  $6,400,000,  which  includes  annual  O&M 
costs  of  $300,000.  (Author's  abstract) 
W90- 11360 


WATERSHED  89:  THE  FUTURE  FOR  WATER 
QUALITY  IN  EUROPE.  VOLUME  I. 

Proceedings  of  the  IAWPRC  Conference  held  in 
Guildford,  U.K.,  April  17-20,  1989.  Pergamon 
Press,  Inc.,  New  York.  1989.  118p.  Edited  by  D. 
Wheeler,  M.  L.  Richardson,  and  J.  Bridges. 

Descriptors:  'Europe,  'Future  planning,  'Water 
policy,  'Water  pollution,  'Water  quality,  'Water 
quality  control,  'Water  quality  trends,  Ground- 
water, Microorganisms,  Pesticides,  Recreation, 
Surface  water,  Toxicology,  United  Nations, 
Wastewater  treatment,  Water  analysis,  Water  pol- 
lution control. 

Today,  in  late  twentieth  century  Europe,  the 
threats  to  human  health  and  the  environment  from 
contaminated  water  are  neither  physically  obvious 
nor  catastrophic  in  their  consequences.  As  we  ap- 
proach the  end  of  the  United  Nations  Water 
Decade  and  look  towards  the  future  for  water 
quality  in  Europe,  the  principal  causes  of  concern 
comprise  a  diverse  range  of  low  level  chemical 
contaminants  with  long  term  impacts  which  are 
nearly  impossible  to  predict.  Consequently,  the 
business  of  selling  water  quality  standards,  devel- 
oping legislation  and  enforcing  controls  has  once 
again  become  an  area  subject  to  vigorous  scientific 
dispute  and  public  controversy.  Watershed  89  ex- 
amines these  issues  and  will  promote  dialogue  be- 
tween scientists  and  all  those  who  have  an  interest 
in  water,  including  politicians.  Discussion  focuses 
on  the  WHO-EURO  perspective  on  water  and 
sanitation  services  in  Europe;  community  water 
quality  policy,  contamination  of  drinking  water, 
quality  of  recreation  waters,  impact  of  toxic  wastes 
on  groundwater  and  surface  water,  microbes  in 
water,  and  toxicological  aspects  of  pesticides  in 
natural  waters.  (See  W90-11404  thru  W90- 11413) 
(Creskoff-PTT) 
W90- 11403 


COMMUNITY  WATER  QUALITY  POLICY 
FOR  THE  NINETIES. 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium).  Directorate-General  for  Environ- 
ment. 

C.  D.  Byrne. 

IN:  Watershed  89:  The  Future  for  Water  Quality 
in  Europe.  Volume  I.  Proceedings  of  the 
IAWPRC  Conference  held  in  Guildford,  U.K., 
April  17-20,  1989.  Pergamon  Press,  Inc.,  New 
York.  1989.  p  9-14. 

Descriptors:  'Europe,  'Future  planning,  'Water 
policy,  'Water  pollution  control,  'Water  quality, 
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I 


Group  5G— Water  Quality  Control 

•Water  quality  standards,  Ecology,  Hazardous 
wastes,  Legal  aspects,  Nonpoint  pollution  sources, 
Wastewater  treatment,  Water  resources. 

European  Community  water  policy  has  been 
evolving  over  the  last  fifteen  years.  The  most 
common  form  of  legal  instrument  which  has  been 
employed  is  the  directive.  These  can  be  divided 
into  three  types,  quality  objectives,  sectorial  and 
dangerous  substances.  Six  key  areas  have  been 
identified  for  future  Community  action.  These  are 
the  ecological  quality  of  surface  waters, 
wastewater  treatment,  dangerous  substances,  dif- 
fuse sources,  water  resources,  and  integration  with 
other  policies.  (See  also  W90- 11403)  (Author's  ab- 
stract) 
W90- 11405 


ACCIDENTS  AND  SURFACE  WATER:  THE 
CASE  OF  PORTUGAL  WITH  EMPHASIS  ON 
THE  TEJO  HYDROGRAPHIC  BASIN. 

Director-General  for  Natural  Resources,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11409 


WATER,  MICROBES  AND  MAN-A  HUNDRED 
YEARS  ON. 

Thames  Water  Authority,  London  (England).  Re- 
gional Lab.  Services. 
J.  S.  Colbourne. 

IN:  Watershed  89:  The  Future  for  Water  Quality 
in  Europe.  Volume  I.  Proceedings  of  the 
IAWPRC  Conference  held  in  Guildford,  U.K., 
April  17-20,  1989.  Pergamon  Press,  Inc.,  New 
York.  1989.  p  107-111.  5  ref. 

Descriptors:  *Biological  pollution,  *Future  plan- 
ning, *Microorganisms,  *Public  health,  *Water 
pollution  control,  *Water  quality  trends,  Culturing 
techniques,  Drinking  water,  Genetic  engineering, 
Quality  control,  Recreation,  Waste  disposal,  Water 
pollution  sources,  Water  quality  standards. 

Future  water  quality  in  Europe  depends  on  an 
understanding  of  the  microbial  hazards  we  are 
likely  to  be  facing  and  on  having  the  knowledge 
and  mechanisms  to  deal  with  these  in  a  rational 
manner.  Quality  standards  for  drinking  water  are 
critical.  In  the  1990's  it  will  be  seen  whether  it  is 
either  sensible  or  practical  to  regulate  drinking 
water  quality  by  international  law  rather  than 
through  national  or  international  guidance  on  pro- 
cedures and  quality  control  that  can  be  adopted 
and  adapted  by  individual  communities  according 
to  local  circumstances.  As  recreational  use  of 
water  increases  the  true  risk  of  microbial  infection 
through  water  immersion  or  contact  will  emerge. 
New  technological  solutions  to  waste  disposal 
need  to  be  found  because  many  of  the  microbes 
that  present  a  potential  hazard  to  health  are  able  to 
survive  in  the  aquatic  environment  for  many  years 
so  the  restoration  of  polluted  waters  will  be  both 
difficult  and  costly.  The  presence  of  genetically 
engineered  organisms  in  the  environment  will  re- 
quire novel  methods  of  detecting  organisms  and 
their  genetic  material  because  existing  techniques 
based  on  culture  in  the  laboratory  detect  only  a 
small  percentage  of  the  viable  organisms  present  in 
the  environment  at  any  one  time.  (See  also  W90- 
1 1403)  (Creskoff-PTT) 
W90-11412 


ANAEROBIC  BIODEGRADATION  OF  2,4,5- 
TRICHLOROPHENOXYACETIC  ACID  IN 
SAMPLES  FROM  A  METHANOGENIC  AQUI- 
FER: STIMULATION  BY  SHORT-CHAIN  OR- 
GANIC ACIDS  AND  ALCOHOLS. 
Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 
Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-11524 


OIL  SPILL  CLEAN-UP  SYSTEM  USING  HOT 
WATER. 

INRS-Eau,  Sainte-Foy  (Quebec). 

D.  Couillard,  and  F.  T.  Tran. 

Journal  of  Environmental  Systems  JEVSBH,  Vol 

19,  No.  2,  p  135-153,   1990.  8  fig,  4  tab,  21  ref. 


National  Science  and  Engineering  Research  Coun- 
cil of  Canada  Grant  No.  CRSNG-OGP0003711. 

Descriptors:  'Cleanup  operations,  *Heated  water, 
•Oil,  *Oil  recovery,  *Sand,  *Waste  disposal, 
•Water  pollution  treatment,  Hydrocarbons,  Labo- 
ratory methods,  Oil  spills,  Silicates. 

The  process  of  hot  water  extraction  of  tar  sand 
was  modified  and  adapted  for  removal  of  heavy  oil 
from  bottom  tank  petroleum  sludges,  and  was  sub- 
mitted to  a  laboratory  feasibility  study.  This  proc- 
ess can  also  be  utilized  to  clean  beach  sands  con- 
taminated by  accidental  heavy  oil  spills.  The  proc- 
ess mainly  consists  of  a  hot-water  extraction  (diges- 
tion), extruding  the  oil  particles  from  their  support 
of  sand  or  clay.  In  the  case  of  oil  contaminated 
sands,  a  single  stage  extraction  yielded  a  total 
recovery  of  hydrocarbons  of  99%  and  a  clean  sand 
(hardly  containing  0.1%  of  hydrocarbons),  thus 
safe  to  be  returned  to  the  environment.  In  the  case 
of  heavy  oil  from  bottom  tank  petroleum  sludges, 
it  was  necessary  to  proceed  with  a  double  stage 
extraction  with  the  addition  of  wetting  agents:  the 
utilization  of  Na2Si03  aqueous  solution  of  1%  in 
weight  was  proven  efficient,  allowing  a  82%  re- 
covery of  hydrocarbons,  with  only  0.5%  hydro- 
carbons in  the  solid  residues.  (Author's  abstract) 
W90-11546 


EFFECTS  OF  RESERVOIR-DAM,  URBAN,  IN- 
DUSTRIAL, AND  SEWAGE  TREATMENT 
RUN-OFF  ON  THE  PRESENCE  OF  OXYGEN 
AND  ORGANIC  COMPOUNDS  FN  THE  BOW 
RrVER. 

Calgary  Univ.  (Alberta).   Kananaskis  Centre  for 
Environmental  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11577 


PETROLEUM  AND  CHLORINATED  HYDRO- 
CARBON ANALYSIS  FN  SUPPORT  OF  IN 
VITRO  STUDIES  OF  NATURAL  ANAEROBIC 
AND  AEROBIC  MICROBIAL  DEGRADATION 
OF  XENOBIOTICS  IN  CONTAMINATED 
GROUNDWATER  AND  SOIL. 
Science  Applications  International  Corp.,  San 
Diego,  CA.  Applied  Environmental  Sciences 
Dept. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11621 


EUROPEAN    APPROACH    TO    BENEFICIAL 
USE  REGULATIONS. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 11687 


STOCHASTIC  WASTE  LOAD  ALLOCATION. 

Wyoming  Water  Research  Center,  Laramie. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11695 


PROBABILISTIC  APPROACH  FOR  THE 
GROUNDWATER  VULNERABILITY  TO  CON- 
TAMINATION BY  PESTICIDES:  THE  VUL- 
PEST  MODEL. 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11696 


ACQUISITION  AND  ANALYSIS  OF  GROUND- 
WATER/AQUIFER  SAMPLES:  CURRENT 
TECHNOLOGY  AND  THE  TRADE  OFF  BE- 
TWEEN QUALITY  ASSURANCE  AND  PRACTI- 
CAL CONSIDERATIONS. 

Environmental  Protection  Agency,  Athens,  GA. 
Southeast  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W90-11709 


LAGRANGIAN  MODEL  FOR  WATER  QUAL- 
ITY MODELLING  (UN  MODELE  LAGRAN- 
GIEN  DE  QUALITE.  APPLICATION  A  L'ARC 
A  L'AVAL  AIX-EN-PROVENCE). 

Pathfinder  Fund,  Boston,  MA. 


For  primary  bibliographic  entry  see  Field  7C. 
W90-11724 


MODELFNG  OF  THE  QUALITY  OF  LARG 
WATER  COURSES:  EUTROPHICATION,  TH 
CASE  OF  MOSELLE  AND  DOUBS  RIVEI 
(MODELISATION  DE  LA  QUALITE  E 
GRANDS  COURS  D'EAU  EUTROPHISATIOl 
CASE  DE  LA  MUSELLE  ET  DU  DOUBS). 
Electricite  de  France,  Chatou.  Direction  d 
Etudes  et  Recherches. 

For  primary  bibliographic  entry  see  Field  5B. 
W90- 11725 


MODELLING  OF  EUTROPHICATION  IN  TH 
RIVER  LOHtE-  THE  POLUPA  MODEL  (M< 
DELISATION  DE  L'EUTROPHICATION  E 
LOIRE). 

Agence     de     Bassin     Loire-Bretagne,     Orleai 

(France). 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 11726 


MODEL    OF    NITRIFICATION    OF    WAST 

INTO  THE  GARONNE  RTVER  AT  THE  LEVE 

OF  THE  CITY  OF  TOULOUSE  (MODELE  D 

LA  NITRIFICATION  DES  REJETS  DANS  L 

GARONNE  AU  NDVEAU  DE  L'AGGLOMER^ 

TION  TOULOUSAENE). 

Agence     de     l'Eau     Adour-Garonne,     Toulous 

(France). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11727 


CARTOQE:     A     SIMPLIFIED     MODEL     T< 

MANAGE  THE  QUALITY  OF  WATER  IN  TH] 

RIVERS  OF  A  DEPARTMENT  (CARTOQE:  UP 

MODELE  SIMPLIFTE  POUR  LA  GERTIAN  Dl 

LA  QUALITE  DES  EAUX  DES  RFvTERES  D'UT 

DEPARTEMENT). 

Service     Regional     d'Amenagement     des     Eau: 

Rhone-Alpes,  Lyon  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11728 


POLDER  COMPUTATION  CODE,  FOR  THI 
SIMULATION  OF  THE  DISPERSION  OF  t 
POLLUTANT  IN  A  RTVER  (MODELISATIO> 
DE  LA  DISPERSION  D'UNE  POLLUTION  EP< 
RTVIERE:  LE  PROGRAMME  POLDER). 
Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11729 


IMPROVING    ENVIRONMENTAL    QUALITY 

IN  LEZ-ETANGS  PALAVASDXNS-PLAGE  LIT 

TORAL  REGION  (CONDITIONS  D'AMELIOR 

ATION  DE  LA  QUALrTE  DU  MILIEU  LEZ- 

ESTANGS     PALAUASIENS-PLAGE     LITTOR- 

ALE). 

Hydratec,  Paris  (France). 

P.  Besset,  G.  Vassiliadis,  M.  Mazoyer-Mayere,  and 

J.  C.  Armand. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 

279-286,  1990,  10  fig,  5  tab. 

Descriptors:  *France,  *Lez  River,  'Model  studies, 
•Water  pollution  control,  *Water  quality  control, 
Computer  models,  Mathematical  models,  Monitor- 
ing, Montpellier,  Palavas,  Rhone  Canal,  Sete, 
Water  quality. 

A  hydraulic  and  pollution  transfer  bi-dimensional 
simulation  model  was  developed  for  the  looped 
network  system  which  includes  the  Lez  River 
downstream  of  Montpellier,  France.  This  system 
included  the  Palavasian  lagunas  or  ponds,  the  por- 
tion of  the  Rhone  canal  at  Sete,  and  the  coast.  The 
enclosed  region  has  a  total  area  of  20  square  kilo- 
meters. Four  principal  objectives  were  defined  for 
this  region:  (1)  the  improvement  of  water  quality  in 
the  bathing  areas  in  the  sea  east  of  the  Lez;  (2) 
improvement  of  the  hydrobiologic  quality  of  the 
ponds;  (3)  improvement  of  the  water  quality  of  the 
Lez;  and  (4)  reaching  a  level  of  quality  and  dis- 
charge sufficient  for  the  Lez  to  be  navigable  down- 
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stream  of  Montpellier.  The  study  was  broken 
down  into  an  experimental  phase,  a  conceptual 
phase  in  which  to  build  mathematical  tools,  and  a 
phase  in  which  to  propose  solutions.  The  models 
nave  proven  indispensable  and  sufficient  to  test 
various  schemes  for  meeting  the  objectives  for  this 
region.  This  has  lead  to  a  series  of  coherent  and 
graded  actions.  (King-PTT) 
W90- 11738 


HYDRO-ECOLOGICAL  MODEL  OF  THE 
TUNIS  LAKE  (MODELE  HYDRO-ECOLOGI- 
QUE  DU  LAC  DE  TUNIS). 

Ecole  Nationale  des  Ingenieurs  de  Tunis  (Tunisia). 
Dept.  Hydraulique. 

A.  Ben  Slimane,  L.  Masbernat,  and  M.  Moussa. 
Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 
287-291,  1990,  12  fig,  2  tab,  4  ref. 

Descriptors:  *Lake  Tunis,  *Lake  restoration, 
•Mathematical  models,  'Model  studies,  'Tunisia, 
•Water  resources  management,  Computer  models, 
Construction,  Hydrologic  models,  Salinity,  Water 
resource  development. 

Objectives  for  Lake  Tunis  during  1988-1989  called 
for  work  on  the  restoration  of  the  lake's  waters  and 
the  creation  of  a  new  town  of  300,000  inhabitants 
on  its  banks.  The  waters  of  the  lake  were  measured 
in  1984,  and  again  in  1988-1989  to  follow  the 
quality  of  the  lake's  waters  before  and  after  con- 
struction. A  hydro-ecological  model  was  devel- 
oped to  predict  changes  in  water  quality  before 
construction.  The  model  is  composed  of  a  physical 
model  which  takes  hydrodynamics,  salinity  and 
temperature,  into  account,  and  a  model  of  the 
quality  of  the  water.  The  model  calculated  changes 
in  water  quality  before  important  modifications. 
Predictions  by  the  model  have  compared  well  with 
measurements  made  before  developments  and  with 
observations  made  afterward.  Developments  have 
consisted  mainly  of  a  dike,  management  of  ex- 
changes of  water  with  the  sea,  and  deepening  of 
the  lake  in  places.  (King-PTT) 
W90-11739 


COMMON  COMPLIANCE  PROBLEMS. 

Dames  and  Moore,  Atlanta,  GA. 

J.  Zirschky. 

Water   Environment   &   Technology    WAETEJ, 

Vol.  2,  No.  5,  p  44-47,  May  1990.  2  fig,  3  ref. 

Descriptors:  *Administrative  agencies,  •Adminis- 
trative regulations,  'Compliance,  'Legislation,  Air 
pollution  control,  Auditing,  Enforcement,  Envi- 
ronmental control,  Environmental  policy,  Hazard- 
ous wastes,  Operating  policies,  Water  pollution 
control. 

Environmental  compliance  auditing  is  encouraged 
by  the  U.S.  Environmental  Protection  Agency 
(EPA)  as  a  means  to  help  ensure  compliance  with 
environmental  regulations.  EPA  defines  auditing  as 
'a  systematic,  documented,  periodic,  and  objective 
review  by  regulated  entities  of  facility  operations 
and  practices  related  to  meeting  environmental 
requirements.'  To  encourage  the  use  of  auditing, 
EPA's  policy  is  to  consider  the  auditing  efforts  a 
facility  has  undergone  when  determining  the  ap- 
propriate enforcement  actions  for  regulatory  viola- 
tions. Facilities  that  undertake  a  good-faith  audit- 
ing and  a  corrective  action  program  to  ensure 
compliance  may  reasonably  expect  some  leniency 
with  regard  to  regulatory  penalties,  should  a  regu- 
latory violation  occur.  As  a  test  of  compliance,  1 5 
audits  were  conducted  during  1989  on  a  cross- 
section  of  industries.  The  average  number  of  viola- 
tions found  per  facility  was  25.2.  Approximately 
47%  of  the  violations  involved  errors  in  reporting 
of  recordkeeping.  In  terms  of  regulatory  programs, 
most  violations  occurred  in  hazardous  waste 
(26.7%),  followed  by  wastewater  controll  (23.8%), 
Superfund  Amendment  And  Reauthorization  Act 
Title  III  (14.3%),  and  air  pollution  control 
(13.8%).  The  analysis  results  may  be  useful  in 
setting  priorities  when  evaluating  other  facilities. 
The  number  of  recordkeeping  and  reporting  viola- 
tions correlated  with  the  total  number  of  remaining 
violations,  suggesting  that  recordkeeping  or  re- 
porting violations  may  be  rough  indicators  of  com- 
pliance status  and  could  potentially  be  used  as 


screening  tools.  The  factor  that  seemed  to  have  the 
greatest  impact  on  compliance  was  the  philosophy 
of  the  plant  management  and  not  the  corporation 
management.  (Bater-PTT) 
W90- 11774 


COMPREHENSIVE  EVALUATION  OF  INFOR- 
MATION/EDUCATION PROGRAMS  TO 
REDUCE  RECREATION  IMPACTS  ON  THE 
LOWER  SALMON  RIVER. 

Idaho  Univ.,  Moscow.  Dept.  of  Wildland  Recrea- 
tion Management. 

For  primary  bibliographic  entry  see  Field  6B. 
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SYSTEM  MODEL  TO  ANALYSE  ENVIRON- 
MENTAL CARRYING  CAPACITY  FOR  MAN- 
AGING URBAN  GROWTH  OF  THE  TAIPEI 
METROPOLITAN  REGION. 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 
Graduate  Inst,  of  Urban  Planning. 
S.  L.  Huang,  and  C.  S.  Chen. 
Journal  of  Environmental  Management 
JEVMAW,  Vol.  31,  No.  1,  p  47-60,  July  1990.  17 
fig,  12  ref.  National  Science  Council  of  the  Repub- 
lic of  China  Grant  NSC75-0301-H0005-03. 

Descriptors:  'China,  'Management  planning, 
'Model  studies,  'Taipei,  'Urbanization,  Data  inter- 
pretation, Simulation  analysis,  Urban  hydrology, 
Wastewater  management. 

An  urban  environmental  system  model,  comprising 
subsystems  of  urban  development,  urban  water  use, 
and  streams,  is  developed  for  analyzing  the  human 
carrying  capacity  of  the  Taipei  metropolitan 
region.  In  this  study,  availability  of  land,  capacities 
of  water  related  infra-structures  and  water  quality 
standards  are  used  as  limiting  factors;  variables  of 
population  and  urbanized  areas  are  used  as  indica- 
tors of  carrying  capacity.  The  allowable  increase 
of  population  and  urbanized  area  for  each  adminis- 
trative district  by  the  year  2000  are  simulated. 
Results  of  the  analysis  indicate  that  urban  growth 
in  the  Taipei  metropolitan  region  will  be  signifi- 
cantly constrained  by  the  environmentally  sensi- 
tive characteristics  of  land,  and  the  availability  and 
capacity  of  water  supply  systems  and  waste  treat- 
ment facilities.  Resource  management  strategies 
based  on  the  results  of  sensitivity  analysis  are  pro- 
posed and  used  as  model  inputs  to  demonstrate  that 
such  constraints  can  be  alleviated  through  better 
management  of  man  and  his  environment.  (Au- 
thor's abstract) 
W90- 11805 


INTERNATIONAL  STANDARDIZATION  IN 
WATER  QUALITY. 

International  Organization  for  Standardization,  Le- 

verkusen    (Germany,    F.R.).    Beratungsburo    fuer 

Wasseranalysen. 

S.  S.  Schmidt. 

Aqua  AQUAAA,  Vol.  39,  No.  1,  p  6-15,  February 

1990.  2  tab,  16  ref. 

Descriptors:  'Analytical  methods,  'Analytical 
techniques,  'Data  quality  control,  'International 
commissions,  'Quality  control,  'Water  analysis, 
•Water  quality,  Biochemical  oxygen  demand, 
Chemical  oxygen  demand,  Chlorophyll  a,  Heavy 
metals. 

International  standardization  in  water  quality  is  the 
task  of  the  Technical  Committee  TC  147  water 
quality  of  the  International  Organization  of  Stand- 
ardization, ISO.  The  scope  of  the  task  includes 
definition  of  terms,  sampling  of  waters,  measure- 
ment and  reporting  of  water  characteristics.  Sub- 
committees and  working  groups  deal  with  ques- 
tions concerning  physical,  chemical,  radiological, 
microbiological  and  biological  methods  and  sam- 
pling techniques  and  methods  on  the  evaluation  of 
precision  and  accuracy.  Limits  of  acceptability  for 
water  quality  are  excluded.  Published  standards 
within  TC  147  and  standards  in  preparation  are 
listed  in  the  Appendix.  Problems  arising  from  the 
application  of  different  methods,  physical  param- 
eters, phenolic  index,  determination  of  hydrocar- 
bons, COD,  BOD,  heavy  metals  and  chlorophyll 
are  addressed.  One  of  the  disadvantages  of  using 


Water  Quality  Control — Group  5G 

standardization  methods  is  that  they  are  often  al- 
ready obsolete  as  soon  as  they  as  finished  because 
the  market  in  analytical  equipment  changes  rapid- 
ly. However  the  advantages  are:  standardized 
methods  are  easily  applicable;  they  are  evaluated 
for  routine  analysis  and  tested  on  different  materi- 
als. They  are  easily  followed  because  their  set-up  is 
similar.  Their  application  allows  a  broader  cross- 
exchange  and  judgment  of  the  analytical  data. 
(Feder-PTT) 
W90-11813 


MANAGEMENT  OF  WATER  IN  MALAYSIA. 

Department  of  Environment,  Kuala  Lumpur  (Ma- 
laysia). 
H.  Harun. 

Environmental  Education  &  Information 
EEDIEF,  Vol.  8,  No.  3,  25p,  1989.  4  fig,  6  tab,  9 
ref. 

Descriptors:  'Malaysia,  'Reviews,  'Water  man- 
agement, 'Water  policy,  'Water  pollution  control, 
'Water  pollution  prevention,  'Water  resources, 
Legislation. 

A  historical  perspective  on  the  management  of 
inland  waters  in  Malaysia,  with  an  emphasis  on 
water  pollution  is  presented.  The  combination  of  a 
growing  population,  the  implementation  of  diverse 
development  projects  and  demand  for  a  better 
quality  of  life  has  resulted  in  tremendous  pressures 
on  Malaysia's  water  resources.  The  main  inland 
water  used  sectors  irrigation,  municipal  and  rural 
water  supply,  industry  and  hydropower  genera- 
tion. Freshwater  rivers  also  support  fisheries,  rec- 
reational activities  and  serve  as  water  receptacles. 
Point  sources  of  water  pollution  are  generated  by 
factories,  animal  husbandry  and  mines.  Non-point 
sources  consist  of  silt,  sewage,  agricultural  runoff, 
solid  waste  and  toxic  and  hazardous  substances. 
Administrative  and  legislative  machineries  are 
available  to  deal  with  problems  of  waste  pollution. 
The  approach  has  shifted  from  remedial  to  pre- 
ventative, since  the  Environmental  Quality  Act  of 
1974  was  enforced  in  1975.  This  approach  also 
requires  the  incorporation  of  the  environmental 
dimension  into  the  development-planning  process 
right  from  the  planning  stage.  Non-legislative  con- 
trols, i.e.  guidelines  for  the  prevention  and  control 
of  siltation  and  erosion,  siting/zoning  industries, 
disposal  of  solid  wastes  on  land  and  selection  of 
landfill  sites  for  toxic  and  hazardous  wastes,  has 
proved  effective.  The  Department  of  Environment 
has  also  begun  a  comprehensive  program  of  moni- 
toring and  surveillance  of  rivers  throughout  the 
country.  (Feder-PTT) 
W90-11818 


MONITORING  THE  PROGRESS  OF  AT- 
TEMPTS TO  REDUCE  NUTRIENT  LOAD  AND 
INPUTS  OF  CERTAIN  COMPOUNDS  EN  THE 
NORTH  SEA  BY  50%. 

Rijkswaterstaat,  The  Hague  (Netherlands).  Div.  of 
Tidal  Waters. 

For  primary  bibliographic  entry  see  Field  5B. 
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DUMPING  AT  SEA. 

Miljoeverndepartementet,  Oslo  (Norway). 

A.  Fretheim. 

Marine  Policy  MAPODG,  Vol.  14,  No.  3,  p  247- 

250,  1990. 

Descriptors:  'Hazardous  waste  disposal,  'Interna- 
tional agreements,  'International  commissions, 
•Marine  pollution,  *North  Sea,  *Ocean  dumping, 
•Radioactive  waste  disposal,  *Water  policy, 
•Water  pollution  prevention. 

The  World  Commission  on  Environment  and  De- 
velopment stresses  that  sustainable  development  if 
not  survival  itself,  depends  o  significant  advances 
in  the  management  of  the  oceans:  (1)  the  underly- 
ing unity  of  the  oceans  requires  effective  global 
management  regions,  (2)  the  shared  resource  char- 
acteristics of  many  regional  seas  make  forms  of 
regional  management  mandatory,  and  (3)  the  major 
land-based  threats  to  the  oceans  require  effective 
national  actions  based  on  international  cooperation. 
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Group  5G— Water  Quality  Control 

The  adoption  of  a  global  dumping  convention  in 
1972  prohibits  dumping  of  certain  hazardous  sub- 
stances and  high  level  radioactive  wastes.  For 
other  wastes,  permitting  by  national  authorities  is 
required.  Several  similar  conventions  have  been 
agreed  for  regional  seas.  The  North  Sea  countries 
adopted  a  'no  dumping  policy'  in  November  1987. 
The  United  Nations  Convention  on  the  Law  of  the 
Sea  strengthens  the  rights  and  duties  of  States  to 
control  dumping  of  wastes  at  sea.  Although  there 
has  been  success  in  restricting  ocean  dumping,  the 
World  Commission  concludes  that  there  is  a  need 
for  wider  international  cooperation  within  the 
entire  field  of  waste  management,  including  haz- 
ardous waste  minimization.  (Feder-PTT) 
W90-11827 


MANAGEMENT  AND  CONTROL  OF  TRANS- 
FRONTIER WASTE  MOVEMENTS  IN  BEL- 
GIUM. 

Ministry  of  the  Environment  and  Social  Emancipa- 
tion, Brussels  (Belgium). 
M.  Smet. 

Marine  Policy  MAPODG,  Vol.  14,  No.  3,  p  228- 
235,  1990. 

Descriptors:  'Belgium,  'Hazardous  waste  disposal, 
•Ocean  dumping,  'Radioactive  waste  disposal, 
•Regulations,  'Waste  disposal,  'Waste  manage- 
ment, Marine  pollution,  North  Sea,  Water  policy. 

Belgium  began  to  regulate  the  movement  and  man- 
agement of  toxic  wastes  in  1974.  This  initial  regula- 
tion required  that  any  person  buying  waste  prod- 
ucts must  be  authorized  to  run  an  installation,  have 
a  recognized  technical  disposal  capacity  and  the 
waste  buyer  must  inform  the  authorities  of  the 
imported  and  exported  waste  quantities.  In  1984, 
Belgium  adopted  a  law  on  the  import,  export  and 
transit  of  waste,  which  applied  the  statutory  provi- 
sions of  the  European  directives.  The  monitoring 
of  trans-frontier  waste  movements  through  a  case 
by  case  licensing  procedure  has  been  applicable 
since  August  1987.  Belgium  legislation  also  re- 
quires for  all  exports  or  transits  towards  a  State 
where  European  provisions  are  not  enforced,  exact 
and  detailed  information  the  movement,  as  well  as 
agreement  of  the  receiving  party.  Belgian  regula- 
tions differ  from  international  requirements,  in  that 
Belgium  regulates  all  waste  products,  both  hazard- 
ous and  non-hazardous.  Belgian  regulations  impose 
the  reimportation  of  waste  exported  illegally  and 
wastes  that  cannot  be  disposed  of  at  their  original 
destination.  Criminal  sanctions  are  imposed  for  fail- 
ure to  comply.  Annual  quantity  of  waste  crossing 
Belgium's  borders  amounts  to  approximately  1.5  M 
tons;  41%  imports,  42%  disposed  at  sea,  11% 
exports  and  6%  transit  of  waste.  (Feder-PTT) 
W90- 11828 


MEASURING  THE  BENEFITS  OF  IMPROVE- 
MENTS IN  WATER  QUALITY:  THE  CHESA- 
PEAKE BAY. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
N.  E.  Bockstael,  K.  E.  McConnell,  and  I.  E. 
Strand. 

Marine  Resource  Economics  JMREDD,  Vol.  6, 
No.  1,  p  1-18,  1989.  8  tab,  9  ref.  EPA  Cooperative 
Agreement  CR-8 11043-01-0. 

Descriptors:  'Chesapeake  Bay,  *Cost-benefit  anal- 
ysis, *Water  policy,  'Water  pollution  control, 
Economic  impact,  Economic  prediction,  Govern- 
mental interrelations,  Recreation  facilities. 

Federal,  state  and  local  government  agencies' 
clean-up  efforts  of  the  Chesapeake  Bay  will  be 
devoted  to  three  major  problems:  nutrient  over 
enrichment,  toxic  substances  and  the  decline  of 
submerged  aquatic  vegetation.  Criteria  for  measur- 
ing the  Bay's  water  quality  have  been  primarily 
biological  and  physical.  The  focus  on  the  human 
values  derived  from  the  Bay  includes  recreational 
and  commercial  activities  such  as:  beach  use,  boat- 
ing, and  fishing.  It  is  estimated  that  the  annual 
aggregate  willingness  to  pay  for  a  moderate  im- 
provement in  the  Bay's  water  quality  is  in  the 
range  of  $10  to  $100  million  in  1984  dollars.  This 
range  was  derived  by  using  contingent  variation  to 
measure  the  economic  benefits  of  improved  water 


quality  and  indirect  market  methods  to  measure 
water  quality  benefits.  The  costs  of  the  program 
include  construction  of  sewage  treatment  plants, 
funding  of  government  programs  to  regulate  and 
monitor  agricultural  effluents,  subsidy  of  best  man- 
agement practice,  installation  of  industrial  waste 
disposal  systems  and  restrictions  on  housing  devel- 
opment. (Feder-PTT) 
W90- 11829 


SETTING  THE  AGENDA  FOR  ESTUARINE 
WATER  QUALITY  MANAGEMENT:  LESSONS 
FROM  PUGET  SOUND. 

Washington  Univ.,  Seattle.  Inst,  for  Marine  Stud- 
ies. 

T.  M.  Leshine. 

Ocean  &  Shoreline  Management  OSMAE6,  Vol. 
13,  No.  3/4,  p  295-313,  1990.  53  ref.  NOAA  Grant 
No.  NA84AA-D-00011. 

Descriptors:  'Comprehensive  planning,  'Manage- 
ment planning,  'Puget  Sound,  'Water  policy, 
'Water  pollution  control,  'Water  quality  manage- 
ment, Washington. 

In  estuarine  water  quality  planning,  the  goal-di- 
rected, comprehensive,  synoptic  approach  implicit 
in  many  water  quality  planning  models  must  adapt 
to  strategic  policy  making.  Agenda  setting  is  fun- 
damental due  to  a  multiplicity  of  difficult-to-re- 
solve  water  quality  problems  which  typically  com- 
pete for  scarce  resources  and  for  decision  makers' 
attention.  Synoptic  planning  models  place  empha- 
sis on  comprehensive  analysis  as  a  means  to  prob- 
lem identification  and  resolution,  while  strategic 
policy  making  relies  instead  on  interactions  among 
key  actors  to  develop  an  organization's  agenda. 
The  agenda-building  process  will  reflect  the  bal- 
ance achieved  between  the  two.  In  the  Puget 
Sound  region  of  Washington  State,  the  Puget 
Sound  Water  Quality  Authority  has  had  agenda 
building  as  its  primary  mission.  The  consensus 
planning  approach  it  has  utilized  has  led  to  a  plan 
with  a  high  degree  of  popular  support,  though 
achieved  in  some  cases  through  the  abandonment 
of  highly  divisive  issues.  The  Authority  has 
become  increasingly  proactive  however  as  it  has 
moved  from  consolidating  gains  made  in  other 
state  and  federal  water  quality  programs  on  behalf 
of  Puget  Sound  to  developing  new  initiatives 
aimed  at  water  quality  problems  little  addressed  in 
the  past.  A  variety  of  influences,  generally  consist- 
ent with  behavioral  theories  of  the  dynamics  of 
agenda  building,  have  determined  the  management 
program  now  being  promoted  by  the  Authority. 
Although  social  conflict  has  been  less  of  a  factor 
than  has  been  portrayed  in  the  literature,  recent 
events  suggest  that  the  consensus  strategy  pursued 
by  the  Authority  may  be  leaving  it  vulnerable  to 
attack  from  industry  groups  previously  not  heard 
from  as  the  plan  has  developed.  (Author's  abstract) 
W90- 11831 


SOIL  CLEAN  UP  BY  IN-SITU  AERATION.  IV. 
ANISOTROPIC  PERMEABILITIES. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 

and  Environmental  Engineering. 

R.  D.  Mutch,  and  D.  J.  Wilson. 

Separation    Science    and    Technology    SSTEDS, 

Vol.  25,  No.  1/2,  p  1-29,  1990.  16  fig,  7  tab,  18  ref. 

Descriptors:  'Cleanup,  'Hydrocarbons,  'Perme- 
ability, 'Soil  aeration,  'Soil  gases,  'Soil  porosity, 
'Water  pollution  treatment,  Anisotropy,  Piezo- 
meters, Soil  treatment. 

The  method  for  determining  the  ratio  of  the  verti- 
cal and  horizontal  permeabilities  of  soils  requires 
measurement  of  the  gas  flow  rate  in  a  vacuum  well 
and  the  soil  gas  pressure  at  a  suitably  chosen  point 
in  the  vicinity  of  the  well.  Soil  gas  pressures  in  the 
vicinity  of  a  vacuum  well  in  an  anisotropic  medium 
are  calculated  theoretically  by  using  the  method  of 
images  to  construct  a  solution  to  Laplace's  equa- 
tion which  satisfies  the  appropriate  boundary  con- 
ditions. A  relaxation  method  is  presented  for  deter- 
mining soil  gas  pressure  distributions  when  the 
permeability  is  both  anisotropic  and  a  function  of 
position.  Piezometer  measurements  in  the  vicinity 
of  a  vacuum  well  permit  the  location  of  strata  of 
differing  permeabilities.  (Author's  abstract) 
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GENETIC  ENGINEERING  APPROACH  T 
TOXIC  WASTE  MANAGEMENT:  CASE  STUD 
FOR  ORGANOPHOSPHATE  WASTE  TREA' 
MENT. 

Maryland  Univ.  Baltimore  County,  Catonsvill 
Dept.  of  Chemical  and  Biochemical  Engineerin, 
For  primary  bibliographic  entry  see  Field  51 
W90- 11833 


CARBON  FLUX  DYNAMICS  IN  A  SHALLOW 
EUTROPHIC  ESTUARY. 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biolog; 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 11893 


PROTOZOANS  AS  A  COMPONENT  OF  BIC 
LOGICAL   MONITORING   OF   THE   BALTI 

SEA. 

Akademiya  Nauk  Latviiskoi  SSR,  Salaspils.  Inst.  < 

Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11896 


ANTHROPOGENIC  INFLUENCES  AND  MAP* 
AGEMENT  OF  ESTUARIES. 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Netl 

erlands). 

For  primary  bibliographic  entry  see  Field  4C. 
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ECOSYSTEM  MANAGEMENT  IN  ESTUARIES 
COSTS  AND  BENEFITS. 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biolog) 
U.  Vietinghoff,  H.  Puta,  H.  Klapper,  M.  Stender, 
and  M.  L.  Hubert. 

Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  157-16: 
April  1990.  13  fig,  1  tab,  14  ref. 

Descriptors:  'Cost-benefit  analysis,  'Eutrophica 
tion,  'Model  studies,  'Restoration,  'Water  qualit 
management,  Decision  making. 

The  improvement  of  the  water  quality  of  eutrophi 
water  bodies  is  generally  very  costly.  Therefore 
the  choice  and  timing  of  an  adequate  restoratioi 
method  is  a  difficult  task.  Among  the  list  of  man 
agement  techniques  for  restoration  methods  fo 
eutrophic  estuarine  waters  are:  control  of  nutrien 
import;  dredging;  financial  planning;  self-purifica 
tion  capability;  shoreland  protection;  biomanipula 
tion;  and  biotic  harvesting.  All  elementary  process 
es  of  restoration  are  expressed  in  monetary  terms 
Two  computer  based  models  were  used  to  assist  ii 
the  difficult  decision  process.  The  ecological  proc 
esses  were  quantitatively  described  by  mathemati 
cal  models.  The  restoration  method  showing  th< 
best  ecological  results  connected  with  a  minimun 
of  costs  can  be  demonstrated  using  applied  scenar 
io  analysis  and  optimization  techniques  (variabU 
metric  method).  (Author's  abstract) 
W90-11904 


DEGRADATION  AND  RESTORATION  OF  THB 
PUCK  BAY  (A  PROJEKT). 

Gdansk  Univ.  (Poland).  Dept.  of  Plant  Ecology 
and  Nature  Protection. 
P.  Ciszewski,  and  E.  Styczynska-Jurewicz. 
Limnologica  LMNOA8,  Vol.  20,  No.  1,  p  191-194, 
April  1990.  2  fig,  2  tab,  13  ref. 

Descriptors:  'Bays,  'Coastal  lagoons,  'Planning, 
'Resources  management,  'Water  pollution  treat- 
ment,  'Wetland  restoration,   Baltic  Sea,  Poland. 

The  Puck  Bay  is  a  lagoon  situated  in  the  western 
part  of  the  Gulf  of  Gdansk  and  is  separated  from 
the  Baltic  Sea  by  the  Hel  Peninsula  and  an  under- 
water sandy  barrier.  The  main  source  of  pollution 
of  the  bay  is  untreated  municipal  sewage  with 
agricultural  and  industrial  runoffs  also  playing  a 
role.  Restoration  of  Puck  Bay  will  be  a  three 
staged  project.  The  first  stage  will  consist  of  an 
analysis  the  biological  and  chemical  state  of  the 
ecosystem.  This  will  include  the  amount  and  type 
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if  pollutants,  nutrients,  and  heavy  metals  in  the 
vater  as  well  as  the  macrobenthos,  zooplankton, 
ihytoplankton,  trophic  conditions,  and  macro- 
auna.  In  the  2nd  stage  a  hydrographic  analysis  of 
he  bay  and  adjacent  water  of  the  Gulf  of  Gdansk 
vill  be  conducted  to  examine  the  water  exchange 
etween  the  two  bodies  and  the  environmental 
onfiguration.  The  3rd  stage  will  be  the  key  to 
estoration,  with  work  concentrated  on  improving 
he  exchange  of  water  between  the  two  bodies  of 
vater.  Activities  like  draining  in  key  localities 
nd/or  sucking  of  the  sediment  are  under  consider- 
tion.  The  exact  methods  of  improvement  will 
lepend  on  the  findings  of  the  2nd  stage.  (Marks- 
TT) 
V90- 11906 


HEATMENT  CHANGES  AT  EAST  BAY  MU- 
NICIPAL UTILITY  DISTRICT  TO  CONTROL 
HSINFECTION  BY-PRODUCTS. 

iast  Bay  Municipal  Utility  District,  Oakland,  CA. 
?or  primary  bibliographic  entry  see  Field  5F. 
V90- 11929 


•ERMANENT  US-MEXICO  BORDER  ENVT- 
tONMENTAL  HEALTH  COMMISSION. 

American  Medical  Association,  Chicago,  IL. 
AMA:  Journal  of  the  American  Medical  Associa- 
ion  JAMAAP,  Vol.  263,  No.  24,  p  3319-3321, 
une  27,  1990.  3  ref. 

>escriptors:  'Environmental  policy,  'Impaired 
vater  quality,  'International  commissions,  'Legal 
spects,  'Mexico,  'Public  health,  'United  States, 
American  Medical  Association,  Environmental  ef- 
ects,  Environmental  health,  Health  aspects,  Inter- 
lational  Boundary  and  Water  Commiss,  Water 
luality. 

[Tie  United  States  and  Mexico  share  a  3200-km- 
ong  border  that  harbors  14  pairs  of  cities  (28  in 
11).  According  to  the  1980  census,  7.5  million 
ersons  live  in  these  cities.  Squalid  environmental 
onditions  exist  along  this  border.  Some  attempts 
lave  been  made  to  improve  the  environmental 
>ollution  and  causes  of  human  disease,  beginning 
vith  establishment  of  the  International  Boundary 
ad  Water  Commission  in  1889.  Nevertheless,  un- 
ontrolled  air  and  water  pollution  and  lack  of 
lisease  vector  control  is  seriously  affecting  human 
lealth  and  future  economic  vitality.  Resolution  109 
from  the  American  Medical  Association  1988 
Annual  Meeting),  calls  for  the  American  Medical 
Vssociation  to  urge  the  U.S.  Congress  to  establish 
nd  support  a  permanent  U.S. -Mexico  border  envi- 
onmental  health  commission  and  to  assist  Mexico 
nd  the  U.S.  in  developing  programs  designed  to 
iddress  substandard  environmental  health  in  com- 
nunities  on  both  sides  of  the  U.S.-Mexico  border. 
[Tie  Council  on  Scientific  Affairs  recommends  that 
he  American  Medical  Association  (1)  urge  Con- 
fess to  fund  and  support  Public  Law  100-465 
idequately;  this  law  gives  responsibility  for  the 
:nvironment  to  the  International  Boundary  and 
Vater  Commission;  (2)  urge  the  International 
boundary  and  Water  Commission  to  give  priority 
he  environmental  and  public  health  degradation 
Jong  the  border;  and  (3)  urge  the  EPA  and  its 
Mexican  counterpart  to  maintain  adequate  person- 
al at  the  border  so  prevailing  conditions  can  be 
evaluated  in  a  more  timely  and  adequate  manner. 
\  permanent  U.S.-Mexico  border  environmental 
lealth  commission  is  essential  to  deal  with  this 
najor  threat  to  the  health  of  both  nations.  (Mertz- 
TT) 
V90- 11940 


natural  bathing  beaches:  sanitary 
survey  addresses  public  health  con- 
:erns. 

ianover  Township  Health  Dept.,  Whippany,  NJ. 
3.  N.  Van  Orden. 

fournal  of  Environmental  Health  JEVHAH,  Vol. 
!2,  No.  6,  p  348-350,  May/June  1990.  12  ref. 

Descriptors:  'Beaches,  'Public  health,  'Recrea- 
ion,  'Surveys,  'Swimming,  Baseline  studies, 
Beach  contamination,  Human  diseases,  Impaired 
water  quality,  Sanitary  surveys,  Water  pollution, 
IVater  quality. 


Natural  bathing  beaches  serve  as  a  major  source  of 
recreation  throughout  the  United  States.  Their  po- 
tential for  disease  transmission  via  water  contact 
and/or  ingestion  is  a  public  health  concern,  how- 
ever. Sanitary  surveys  are  conducted  in  an  effort 
to  determine  surface  water  quality  and  to  evaluate 
existing  sources  of  contamination.  The  sanitary 
survey  should  be  designed  to  collect  sufficient  data 
(historical,  physical,  chemical  and  biological)  to 
allow  a  qualified  investigator  to  fully  understand 
the  system  and  evaluate  the  potential  for  disease 
causation.  Corrective  action  should  be  taken  on 
sources  of  contamination  that  are  found  to  signifi- 
cantly impact  surface  water  quality.  The  action 
taken  should  be  specific  toward  the  source  and 
engineered  to  the  level  of  technology  needed  to 
ensure  both  present  and  future  compliance  with 
water  quality  standards.  More  research  is  needed 
concerning  bacterial  indicators  and  disease  causa- 
tion. Correlations  between  the  presence  of  an  indi- 
cator and  the  presence  of  disease-causing  agents  or 
incidence  of  disease  are  needed  to  determine  the 
risk  associated  with  swimming  at  a  bathing  beach. 
(Mertz-PTT) 
W90-11948 


ASSESSMENT  OF  A  FLOATABLE  ACTION 
PLAN. 

Environmental    Protection   Agency,    New   York. 

Region  II. 

R.  L.  Caspe,  and  P.  J.  Molinari. 

Water    Environment   &   Technology    WAETEJ, 

Vol.  2,  No.  6,  p  36-39,  June  1990.   1  fig,  2  tab. 

Descriptors:  'Assessments,  'Beaches,  'Cleanup, 
'Shores,  'Water  pollution,  Governmental  interre- 
lations, New  Jersey,  New  York,  Public  health, 
State  jurisdiction. 

Significant  amounts  of  floating  debris,  such  as 
wood,  plastics,  paper,  and  medical  wastes,  washed 
up  on  the  ocean  beaches  of  New  Jersey  and  the 
southern  shore  of  Long  Island,  New  York,  in  the 
summers  of  1987  and  1988.  An  interagency  work- 
group of  local,  state,  and  federal  agencies  was 
formed  in  August  1988  to  develop  a  floatables 
action  plan  to  mitigate  the  floatables  problem. 
During  the  winter,  the  Floatables  Action  Plan  was 
adopted  for  use  from  May  through  September 
1989.  The  plan  consisted  of  four  key  elements: 
surveillance,  regular  cleanups  following  moon 
tides  and  storms,  non-routine  cleanups,  and  a  com- 
munications network  to  facilitate  the  use  of  avail- 
able resources.  The  plan  played  an  integral  role  in 
preventing  the  repeat  of  the  large  number  of  beach 
closures  that  occurred  during  the  summers  of  1987 
and  1988,  and  in  keeping  the  beaches  clean  of 
floating  debris;  however,  this  plan  and  other  clean- 
up programs  are  all  stopgap  measures  until  long- 
term  solutions  can  be  instituted  to  correct  the 
sources  of  the  problem.  (Stoehr-PTT) 
W90- 11970 


RISK  ASSESSMENT  IN  MANAGING  INFEC- 
TIOUS WASTES. 

La  Moreaux  (P.E.)  and  Associates,  Inc.,  Tuscaloo- 
sa, AL. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 11971 


MANAGEMENT      OF      A      LIQUID-WASTE- 
HAULER  CONTROL  PROGRAM. 

Colorado  Springs  Wastewater  Div.,  CO. 

For   primary   bibliographic   entry   see   Field   5D. 

W90- 11973 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


APPLICATION  OF  A  COMPUTER-BASED 
SYSTEM  IN  THE  DEVELOPMENT  OF  OBJEC- 
TIVE RIVER  MAINTENANCE. 

J.  Fitzsimons,  and  A.  J.  Pimperton. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  2,  p 


154-162,  April   1990.  4  fig,  2  tab,  9  ref,  append. 

Descriptors:  'Computer  programs,  'Maintenance, 
'River  training,  'Water  resources  management, 
Computers,  Cost-benefit  analysis,  Databases, 
Dredging,  Information  exchange,  Maintenance 
costs,  Weed  control. 

During  recent  years  the  need  for  more  objective 
ways  of  planning  river  maintenance  work  has  been 
highlighted  by:  (a)  a  greater  emphasis  on  justifying 
budgets,  (b)  the  requirement  to  provide  'levels  of 
service'  indicators,  and  (c)  growing  conservationist 
concerns.  This  has  prompted  the  development  of  a 
computer  system  within  the  Severn  Trent  Author- 
ity (STWA),  known  as  the  Rivers  Information  and 
Maintenance  System  (RIMS).  This  system  allows 
engineers  who  are  responsible  for  the  maintenance 
of  about  3500  kilometers  of  main  river  in  the 
STWA  area  to  assess  the  costs,  benefits,  and  ulti- 
mately the  environmental  impact,  of  carrying  out 
such  works  as  dredging,  tree  work,  and  weed 
control.  RIMS  requires  further  work  in  the  areas 
of  flood  plain  mapping,  the  value  of  conservation, 
and  the  effects  of  urban  flooding.  (Davis-PTT) 
W90- 10539 


STORMWATER  MASTER  PLANNING  IN 
URBAN  COASTAL  AREAS:  THE  VIRGINIA 
BEACH  MASTER  PLAN. 

Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA. 

J.  A.  Aldrich,  K.  A.  Cave,  J.  E.  Swanson,  and  J.  P. 

Hartigan. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  359-368,  4  fig. 

Descriptors:  'Coastal  waters,  'Storm  runoff, 
'Storm  water,  'Urban  planning,  'Urban  runoff, 
'Virginia  Beach,  'Water  pollution  control,  'Water 
resources  management,  'Wetlands,  Community  de- 
velopment, Costs,  Drainage,  Model  studies,  Urban- 
ization, Virginia,  Water  quality  control,  Water 
quality  management. 

The  Virginia  Beach  stormwater  management  study 
produced  a  comprehensive  stormwater  master  plan 
for  a  rapidly  growing  urban  coastal  community. 
The  study  developed  conceptual  designs  of  $18 
million  in  stormwater  management  facilities  and 
identified  cost-effective  nonstructural  stormwater 
management  controls  which  will  provide  adequate 
drainage  under  the  City's  ultimate  development 
plan.  About  $12  million  of  known  cost  savings 
were  achieved  by  eliminating  and/or  downsizing 
previously  proposed  drainage  improvements.  The 
US  EPA  Stormwater  Management  Model 
(SWMM)  accurately  simulated  many  unique  hy- 
drologic/hydraulic  phenomena  found  in  coastal 
areas,  including  severe  backwater,  interconnected 
drainageways,  wetland  regions,  flow  reversals,  and 
tidal  boundary  conditions.  Therefore,  SWMM  fa- 
cilitated identification  of  innovative  and  cost-effec- 
tive solutions  to  drainage  problems.  The  water 
quality  impacts  and  benefits  of  drainage  controls 
were  an  important  evaluation  criteria  of  the  storm- 
water master  plan.  Urbanization  is  degrading  water 
quality  in  Virginia  Beach,  including  the  qualuity  of 
water  supply  reservoirs.  A  program  of  best  man- 
agement practices  for  nonpoint  pollution  conttrol 
coupled  with  facilities  for  drainage  control  where 
possible  will  reduce  nonpoint  pollutoin  loading 
rates  about  15%  Citywide.  (See  also  W90-10584) 
(Lantz-PTT) 
W90-10611 


URBAN  STORMWATER  RETROFIT  ASSESS- 
MENT AND  PLANNING  METHOD. 

S.  R.  Martin. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  369-381,  1  fig,  12  ref. 

Descriptors:  'Coastal  waters,  'Storm  runoff, 
'Storm  water,  'Urban  runoff,  'Water  pollution 
control,  'Water  resources  management,  'Water- 
shed management,  Baltimore,  District  of  Colum- 
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bia,   Erosion,   Row   velocity,   Management   plan- 
ning, Maryland,  Water  quality  management. 

A  six  step  method  was  developed  to  help  govern- 
ment watershed  planners  and  managers  in  the  Bal- 
timore/Washington DC  metropolitan  area  to:  (1) 
assess  the  pollutant  potential  of  runoff  from  exist- 
ing urban  development;  (2)  screen  for  feasible  con- 
trol measures;  and  (3)  develop  and  implement  ret- 
rofit management  strategies.  The  user  first  divides 
the  jurisdiction  into  watersheds  and  ranks  them  by 
priority.  Steps  2  through  5  focus  on  smaller  drain- 
age areas  called  'analysis  areas'  in  a  single  priority 
watershed.  These  steps  define  the  analysis  area 
characteristics;  pollution  potential;  initial  rank  by 
order  of  concern;  site  conditions  and  opportunities; 
and  retrofit  management  strategies.  The  manage- 
ment practices  are  divided  into  three  general  con- 
trol categories:  (1)  source;  (2)  erosion;  (3)  storm- 
water  runoff.  Step  6  assembles  and  implements  a 
retrofit  plan  for  each  priority  watershed  addressing 
stormwater  pollution,  runoff  velocity,  and/or 
runoff  volume.  The  results  can  be  integrated  into 
local,  state,  and  federal  water  quality  management 
programs.  The  method  can  also  be  applied  as  part 
of  a  comprehensive  watershed  management  proc- 
ess and  provides  a  rational  approach  for  setting 
implementation  priorities  with  limited  funding. 
(See  also  W90-10584)  (Lantz-PTT) 
W90-10612 


RAPID  ASSESSMENT  OF  COASTAL  ZONE 
MANAGEMENT  REQUIREMENTS:  A  CASE- 
STUDY  FROM  THE  ARABIAN  GULF. 

York  Univ.  (England).  Dept.  of  Biology. 

A.  R.  G.  Price. 

Ocean  &  Shoreline  Management  OSMAE6,  Vol. 

13,  No.  1,  p  1-19,  1990.  3  fig,  3  tab,  39  ref,  append. 

Descriptors:  *Case  studies,  'Coastal  zone  manage- 
ment, 'Data  interpretation,  'Management  plan- 
ning, 'Marine  resources,  'Persian  Gulf,  Assess- 
ments, Coastal  waters,  Computers,  Data  storage 
and  retrieval,  Databases,  Resources  management, 
Saudi  Arabia,  Statistical  methods. 

A  simple,  rapid  method  for  preliminary  assessment 
of  coastal  zone  management  requirements  is  de- 
scribed, based  on  semi-quantitative  (ranked)  data 
on  coastal  resources,  uses  and  environmental  im- 
pacts. The  method  is  illustrated  using  results  from 
a  recent  assessment  of  the  Saudi  Arabian  Gulf 
coastal  zone.  A  computer  database  and  statistics 
program  are  used  to  manipulate  and  analyze  the 
data.  The  following  database  outputs  and  analyses 
are  of  particular  value  in  coastal  management:  first, 
a  summary  of  data  to  indicate  the  overall  state  of 
the  coastal  environment;  second,  identification  and 
assessment  of  major  areas  of  concentrated  re- 
sources, and  of  heavy  uses/impacts;  third,  areas  in 
which  concentrated  resources  overlap  with  heavy 
uses/impacts  to  denote  principal  conflict  areas,  and 
hence  where  management  may  be  needed  most 
urgently;  fourth,  grouping  of  sites  according  to 
environmental  conditions  using  cluster  analysis,  a 
useful  aid  if  selecting  representative  sites  for  a 
protected  area  system;  and  fifth,  associations  be- 
tween environmental  variables  by  means  of  corre- 
lation. The  approach  described  is  most  effective 
when  combined  with  more  detailed  coastal  zone 
management  studies.  (Author's  abstract) 
W90- 10744 


ALGORITHM  FOR  RELIABILITY-BASED  OP- 
TIMAL DESIGN  OF  WATER  NETWORKS. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Industrial  Engineering  and  Management. 

O.  Fujiwara,  and  A.  U.  De  Silva. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEEDU,  Vol.  116,  No.  3,  p  575-587,  1990.  1  fig,  5 

tab,  17  ref. 

Descriptors:  'Algorithms,  'Mathematical  analysis, 
•Model  studies,  'Network  design,  'Water  distribu- 
tion, Hydraulic  equations,  Optimization. 

A  heuristic  method  is  proposed  to  obtain  a  least- 
cost  water  distribution  network  design  with  a 
given  reliability.  The  method  first  attempts  an  opti- 
mal design  using  a  model  without  the  consider- 
ation of  reliability.  The  reliability  of  the  obtained 


network  design  is  then  assessed.  Finally  an  itera- 
tive feedback  procedure  is  employed,  moving  be- 
tween two  models,  which  improves  the  reliability 
with  a  small  increase  in  cost.  Reliability  is  meas- 
ured as  the  complement  of  the  ratio  of  the  expect- 
ed minimum  total  shortfall  in  flow  to  the  total 
demand,  and  the  maximum  total  flow  supplied 
under  a  link  failure  is  computed  by  a  network  flow 
analysis.  The  reliability  is  improved  by  increasing 
link  flows  (or  link  capacities)  along  a  longest  path 
from  the  source  node,  in  such  a  way  that  reliability 
increment  is  achieved  with  a  small  cost  increment. 
The  new  link  flows  are  used  to  find  the  new 
optimal  pipe  sizes.  The  iterative  procedure  contin- 
ues until  a  satisfactory  reliability  is  obtained.  (Au- 
thor's abstract) 
W90- 10769 


REORGANIZATION  OF  WATER-DISTRIBU- 
TION SYSTEM. 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
P.  K.  Swamee,  and  A.  K.  Sharma. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  116,  No.  3,  p  588-600,  1990.  1  fig,  1 
tab,  4  ref. 

Descriptors:  'Model  studies,  'Network  design, 
•Water  distribution,  Algorithms,  Mathematical 
analysis,  Mathematical  equations,  Pipelines,  Pump- 
ing, Pumping  plants,  Water  demand. 

Water-distribution  systems  require  reorganization 
to  derive  increased  water  demand  resulting  from 
an  increase  in  population  through  either  increased 
population  density  or  expansion  into  new  internal 
areas.  If  the  increased  demand  is  marginal,  then  the 
improvement  of  pumping  is  generally  sufficient. 
On  the  other  hand,  if  the  increase  is  substantial, 
one  must  provide  parallel  pipelines,  lay  new  pipe- 
lines, increase  the  pumping  capacity  of  the  existing 
pumping  plants,  and/or  provide  new  pumping  sta- 
tions. This  process  is  called  reorganization  of  an 
existing  water-distribution  system.  No  attempt  has 
been  made  so  far  to  solve  this  problem  in  its 
original  form.  Attempts,  however,  remained  con- 
fined to  providing  parallel  pipelines  and  increasing 
the  pumping  capacity  of  a  modified  branched  con- 
figuration. Presented  herein  is  a  criteria  for  utiliza- 
tion of  an  existing  water-distribution  system  by 
improved  pumping  for  catering  the  increased 
demand.  An  algorithm  has  also  been  developed  to 
reorganize  a  water-distribution  network.  This  algo- 
rithm can  be  summarized  in  the  following  steps:  (1) 
Compute  nodal  water  demand;  (2)  Assume  initial 
pipe-ling  diameters  and  input-point  pumping  heads 
for  starting  the  algorithm;  (3)  Analyze  the  network 
by  solving  nodal  and  loop  equations  with  the 
Hardy-Cross  method  to  yield  pipe  flows,  nodal 
heads,  and  input  point  discharges;  (4)  Find  the 
approximate  diameters  of  new  pipe  lings;  (5)  Syn- 
thesize the  network  via  linear  programming,  to 
yield  the  new  pipe  diameters  and  the  input-point 
pumping  heads;  (6)  Repeat  steps  3-6  until  two 
successive  solutions  are  close.  With  an  assumed 
terminal  head  of  10  m,  the  algorithm  predicted  the 
resulting  parallel  and  new  pipe-link  diameters, 
input-point  pumping  heads,  and  their  correspond- 
ing discharges.  The  CPU  time  for  the  design  was 
88  s  on  a  DEC  2050  system.  (Author's  abstract) 
W90- 10770 


DEVELOPMENT  OF  GUIDELINES  FOR  MAN- 
AGING FLORIDA'S  FORESTED  WETLANDS. 

Florida  State  Dept.  of  Agriculture  and  Consumer 
Services,  Tallahassee.  Div.  of  Forestry. 
J.  L.  Vowell,  and  R.  J.  Olszewski. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  551-555,  1 
tab,  2  ref. 

Descriptors:  'Classification,  'Environmental  pro- 
tection, 'Florida,  'Forest  watersheds,  'Forested 
wetlands,  'Project  planning,  'Water  resources 
management,  'Wetlands,  Cypress  swamps,  Ecosys- 
tems, Flood  plains,  Hardwood,  Minerals,  Organic 
matter,  Peat  bogs,  Surface  water. 

A  multiple-use  management  concept  was  utilized 
to  develop  guidelines  for  managing  forested  wet- 


lands in  Florida.  These  guidelines  were  designed 
compliment  Florida's  Silvicultural  Best  Manag 
ment  Practices  and  provide  protection  for  impc 
tant  wetland  functions  and  values.  Forested  w< 
land  types  were  classified  according  to  presence 
organic  or  mineral  soil  and  the  occurrence  of  flo' 
ing  or  nonflowing  surface  water.  Wetland  typ 
include  flood  plain  and  branch  bottom  hardwoo 
as  well  as  cypress,  muck  and  peat  swamps, 
classification  key  was  developed  including  detaili 
wetland  descriptions  and  graphic  illustrations.  Sp 
cific  guidelines  for  management  within  the  wetlai 
types  focuses  on  harvesting/regeneration  optior 
access  systems,  stream  protection  and  wildli 
habitat.  The  Management  Guidelines  for  Foresti 
Wetlands  in  Florida  were  developed  to  assist  Floi 
da  landowners  in  the  management  of  forested  w< 
lands,  and  to  help  perpetuate  these  important  ec 
systems  through  utilization  and  conservation 
wetland  functions  and  values.  (See  also  W9 
10912)  (Lantz-PTT) 
W90- 10963 


QUANTITATIVE    RISK    ASSESSMENT   AS 
DECISION  TOOL  FOR  HAZARDOUS  WASI 
MANAGEMENT. 

Environmental     Resources     Management,     In< 

Exton,  PA. 

For  primary  bibliographic  entry  see  Field   5( 

W90-10978 


LAKE     MOREY     DIAGNOSTIC-FEASIBILIT 
STUDY. 

Vermont  Dept.  of  Water  Resources  and  Enviroi 

mental   Engineering,   Montpelier.   Water   Qualil 

Div. 

For   primary   bibliographic   entry   see   Field   5C 

W90- 11067 


EAST  LAKE  WAUSHACUM  DIAGNOSTIC 
FEASIBILITY  STUDY,  APRIL  1980-MARC1 
1981. 

Massachusetts  Dept.  of  Environmental  Quality  El 

gineering,  Westborough.  Div.  of  Water  Pollutio 

Control. 

For  primary  bibliographic   entry  see  Field   5C 

W90- 11069 


URBAN    LAKES    DIAGNOSTIC/FEASIBILIT 
STUDY. 

New  Hampshire  Water  Supply  and  Pollution  Cor 

trol  Commission,  Concord. 

For   primary   bibliographic   entry   see   Field   5G 

W90-11071 


LONG-TERM  MANAGEMENT  STRATEG1 
FOR  DREDGED  MATERIAL  DISPOSAL  FOl 
THE  NAVAL  WEAPONS  STATION,  YORK 
TOWN,  YORKTOWN,  VIRGINIA;  NAVA1 
SUPPLY  CENTER,  CHEATHAM  ANNEX,  WDL 
LIAMSBURG,  VIRGINIA;  AND  NAVAL  AM 
PHIBIOUS  BASE,  LITTLE  CREEK,  NORFOLK 
VIRGINIA.  PHASE  I:  EVALUATION  OF  EX 
ISTING  MANAGEMENT  OPTIONS  AM 
DATA. 

Army  Engineer  Waterways  Experiment  Station 
Vicksburg,  MS.  Environmental  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11072 


SMALL-SCALE  IRRIGATION  SYSTEMS  l> 
MOROCCO:  PRESENT  STATUS  AND  SOMI 
RESEARCH  ISSUES. 

Institut   Agronomique   et   Veterinaire   Hassan   II 

Rabat  (Morocco). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-11297 


RESEARCH  PRIORITIES  TO  IMPROVE  IRRI- 
GATION TECHNOLOGY. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 11420 
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BUILDING  A  NEW  GENERATION  OF  HY- 
DROLOGY ON  THE  STRENGTHS  OF  THE 
PAST. 

For  primary  bibliographic  entry  see  Field  2A. 
W90- 11451 


PLANNING  OF  WATER  RESOURCES  SYSTEM 
MANAGEMENT. 

Soyuzgiprovodkhoz  Inst.,  Moscow  (USSR). 
V.  S.  Altounin,  and  L.  N.  Kartvelishvili. 
Water  Resources  Journal,  No.  162,  p  25-27,  Sep- 
tember 1989.  1  tab,  6  ref. 

Descriptors:  'Management  planning,  *Water  re- 
sources management,  'Watershed  management, 
Model  studies,  Project  planning,  Runoff. 

Planning  of  water  resources  management  can  be 
subdivided  into  three  areas:  advanced,  long-term, 
and  short-term  planning.  A  brief  description  is 
provided  of  long-term  and  short-term  planning  for 
management  of  water  resource  systems  and  recom- 
mendations on  how  to  solve  associated  problems  in 
the  following  areas:  (1)  modeling  of  the  actual 
influence  on  the  systems  reservoirs;  (2)  evaluation 
of  the  river  runoff  regulation;  (3)  long  and  short 
term  planning  of  water  distribution  among  users; 
(4)  calculations  of  the  steady,  and  the  variable  flow 
within  reach  of  the  system.  Solutions  to  individual 
problems  are  directly  related  to  solving  the  group 
problem.  This  paper  proposes  a  complex  approach 
to  handling  the  problems  associated  with  water 
systems  management  based  on  informational  ties 
between  the  respective  problems.  Such  an  ap- 
proach is  especially  evident  where  sophisticated 
methods  for  overcoming  multi-dimensionality  of 
water  systems  exist.  (Lantz-PTT) 
W90-11812 


6B.  Evaluation  Process 


DEFINING  THE  TOTAL  ECONOMIC  VALUE 
OF  A  NATURAL  ENVIRONMENT:  THE  CASE 
OF  MASONBORO  ISLAND. 

R.  A.  Finch,  and  J.  C.  Bergstrom. 
IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  801-809,  2  fig,  20  ref. 

Descriptors:  'Coastal  waters,  'Decision  making, 
'Economic  evaluation,  'Environmental  protec- 
tion, 'Masonboro  Island,  Barrier  islands,  Econom- 
ic aspects,  North  Carolina,  Public  policy. 

Using  the  public  acquisition  efforts  of  Masonboro 
Island  as  a  case  example,  the  paper  discusses  the 
problems  of  measuring  the  total  economic  value  of 
a  natural  environment,  and  whether  this  concept  is 
always  considered  in  policy  decisions  to  preserve 
these  environments.  Since  it  appears  that  Mason- 
boro Island  will  someday  be  in  the  public  domain, 
a  conceptual  framework  of  total  economic  value  is 
developed  which  includes  both  the  use  and  non- 
use  values  associated  with  a  natural  resource.  In- 
cluded are  descriptions  of  the  Contingent  Valu- 
ation Method  (CVM),  Travel  Cost  Method  (TCM) 
and  the  Market  Valuation  Technique  (MVT) 
which  are  all  used  to  address  marketing  techniques 
for  measuring  total  economic  value.  CVM  prob- 
ably has  the  greatest  potential  for  measuring  the 
total  economic  value  of  Masonboro  Island.  Addi- 
tional research  and  funding  are  considered  essential 
to  address  these  concerns.  (See  also  W90- 10584) 
(Lantz-PTT) 
W90- 10645 


HEDONIC  STUDY  OF  THE  EFFECTS  OF  ERO- 
SION CONTROL  AND  DRAINAGE  ON  FARM- 
LAND VALUES. 

North  Carolina  State  Univ.  at  Raleigh. 

R.  Palmquist,  and  L.  Danielson. 

American  Journal  of  Agricultural  Economics,  Vol. 

71,  No.  1,  February  1989,  p  55-62,  2  tab,  20  ref. 

Descriptors:  'Cultivated  lands,  'Drainage,  'Eco- 
nomic aspects,  'Erosion  control,  'Land  appraisals, 
North  Carolina,  Policy  making,  Social  aspects,  Soil 
srosion,  Soil  properties. 


Hedonic  techniques  were  applied  cross-sectional 
data  from  a  survey  of  North  Carolina  land  sales 
from  October  1,  1979  to  March  31,  1980  with  252 
usable  observations.  Data  were  collected  on  the 
characteristics  of  the  land  as  well  as  the  buyer  and 
the  seller.  Each  tract  was  rated  for  erosivity  and 
drainage  according  to  a  USDA/North  Carolina 
State  University  study.  The  functional  form  of  the 
Hedonic  equation  was  selected  by  applying  Box- 
Cox  techniques.  It  was  found  that  soil  that  is  wet 
enough  to  require  drainage  causes  about  a  25% 
reduction  in  land  prices.  Susceptibility  to  erosion 
and  poor  soil  quality  both  reduce  land  values.  The 
tobacco  quota  poundage  can  increase  the  value  of 
the  land.  The  Hedonic  equation  performed  well, 
individual  farmland  owners  can  gain  information 
from  such  studies.  Hedonic  studies  could  also  be  of 
use  to  policy  makers.  The  author  notes  that  where 
widespread  economic  policies  are  in  effect  this 
type  of  analysis  provides  only  an  upper  bound  for 
land  values.  (King-PTT) 
W90- 10703 


METHOD  FOR  INTEGRATING  WETLANDS 
MANAGEMENT  AND  LAND  DEVELOPMENT. 

S.  R.  Martin. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  281-286,  1  ref. 

Descriptors:  'Land  use,  'Project  planning,  'Water 
resources  management,  'Wetlands,  Environmental 
impact  statement,  Management  planning,  Urban- 
ization. 

The  1972  Federal  Water  Pollution  Control  Act 
Amendments  and,  the  later  Clean  Water  Act  legis- 
lation have  directly  affected  the  nation's  land  de- 
velopment process.  A  method  is  presented  that 
successfully  integrates  the  management  of  wet- 
lands and  other  environmental  issues  into  the  land 
development  process.  The  method  consists  of  four 
parts:  (1)  assessment  of  environmental  conditions; 
(2)  development  of  a  management  strategy;  (3) 
design  of  environmental  management  components; 
and  (4)  implementation.  The  environmental  assess- 
ment or  audit  is  performed  on  a  development  site 
to  document  historic,  present,  and  future  environ- 
mental conditions.  This  part  includes  identification, 
delineation,  and  assessment  of  wetlands  on  the  site. 
In  part  two,  the  proposed  development  is  com- 
pared to  the  site's  environmental  conditions.  De- 
velopment constraints  are  presented  and  environ- 
mental mitigation,  control,  retrofit,  and  restoration 
strategies  developed.  Results  could  include  pro- 
tecting, mitigating  for,  or  restoring  wetlands. 
When  the  environmental  management  concepts  are 
approved  by  permitting  authorities,  part  three  re- 
sults in  detailed  designs  for  construction  and  long- 
term  management.  Part  four  is  the  final  stage  in 
which  these  designs  are  implemented.  (See  also 
W90-10912)  (Lantz-PTT) 
W90- 10937 


WOODLOCH  SPRINGS:  WORKING  TOGETH- 
ER FOR  WETLAND-SENSrnVE  PLANNING. 

SMC  Martin,  Inc.,  Valley  Forge,  PA. 
S.  S.  Brown. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  287-290. 

Descriptors:  'Land  use,  'Pennsylvania,  'Project 
planning,  'Water  resources  management,  'Wet- 
lands, 'Woodloch  Springs,  Golf  courses,  Hemlock 
trees,  Mosses,  Swamps,  Water  conservation. 

Woodloch  Springs  is  a  436  acre  tract  in  the 
Pocono  Mountains  of  northeast  Pennsylvania.  Ap- 
proximately 50  acres  are  forested  wetlands  which 
include  a  centrally  located  hemlock-sphagnum 
swamp  and  branching  headwater  reaches  of  a  high 
quality  stream.  Wetlands  on  this  site  are  represent- 
ative of  important  habitats  that  in  the  past  have 
been  threatened  by  careless  development.  Minimiz- 
ing wetland  impacts  was  a  key  element  in  the 
design  of  a  championship  golf  course  and  a  resi- 
dential community  planned  for  Woodloch  Springs. 
Wetland    features    were    incorporated    into    the 


design  of  the  golf  course  and  used  as  natural  open 
space  areas  around  housing.  (See  also  W90-10912) 
(Author's  abstract) 
W90-10938 


WETLAND  PRESERVATION  -  PAR  FOR  THE 
COURSE. 

Hurdzan  Design  Group,  Columbus,  OH. 
For  primary  bibliographic  entry  see  Field  4C. 
W90- 10944 


APPLICATION  OF  WETLAND  VALUATION 
TECHNIQUES:  EXAMPLES  FROM  GREAT 
LAKES  COASTAL  WETLANDS. 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 
Resources. 

G.  S.  Amacher,  R.  J.  Brazee,  J.  W.  Bulkley,  and  R. 
A.  Moll. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 112319/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Institute  of  Water  Research,  E. 
Lansing,  Technical  Report  No.  88-G 1569-02,  April 
1989.  48p,  4  fig,  10  tab,  52  ref,  8  append.  USGS 
Contract  No.  14-08-OOO1-G1569.  USGS  Project 
G 1569-02. 

Descriptors:  'Economic  evaluation,  'Market 
value,  'Michigan,  'Wetland  valuation,  Coastal 
wetlands,  Data  collections,  Great  Lakes,  Lake  St 
Clair,  Saginaw  Bay. 

Proper  wetland  valuation  procedures  have  not 
been  applied  in  the  past  to  Michigan's  coastal 
wetlands.  Previous  valuation  studies  fail  to  value 
individual  wetland  ecological  functions  and  use 
improper  techniques  to  derive  wetland  values.  The 
results  of  previous  studies  hence  undervalue  Michi- 
gan wetlands.  The  report  used  existing  Michigan 
wetland  data  and  proper  economic  methods  to 
illustrate  the  utilization  of  proper  economic  meth- 
ods to  value  recreational  fishing,  commercial  fish- 
ing, and  real  estate  benefits  for  Lake  St.  Clair  and 
Saginaw  Bay  wetlands.  Wetland  values  calculated 
in  this  report  are  an  improvement  over  previous 
work,  but  additional  data  collection  is  required  to 
develop  even  more  accurate  values.  Required 
modifications  of  existing  market  and  nonmarket 
valuation  procedures  are  discussed  to  improve 
future  more  detailed  applications.  (USGS) 
W90-11231 


FARMERS'  PERCEPTIONS  AND  USE  OF  SOIL 
AND  WATER  CONSERVATION  TECHNOL- 
OGIES. 

Mississippi  State  Univ.,  Mississippi  State.  Social 
Science  Research  Center. 
B.  J.  Anderson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-191479/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Completion 
Report,  March  1988.  58p,  165  tab,  65  ref.  USGS 
Project  G1431-07. 

Descriptors:  'Attitudes,  'Erosion  control,  'Missis- 
sippi, 'Soil  conservation,  'Water  conservation, 
'Water  quality,  Economic  aspects,  Social  aspects. 

Technologies  to  control  soil  erosion  effectively 
have  existed  for  several  decades  but  many  produc- 
ers have  not  adopted  needed  conservation  behav- 
iors. The  primary  objective  of  this  study  was  to 
examine  the  social  and  economic  factors  that  affect 
farmers'  perceptions  and  use  of  soil  and  water 
conservation  practices.  Such  factors  may  facilitate 
or  hinder  effective  soil  conservation  practices.  The 
data  used  for  this  analysis  were  collected  through 
telephone  interviews  with  a  systematic  random 
sample  of  618  Mississippi  farm  operators.  Analysis 
indicated  the  existence  of  an  inverse  relationship 
between  the  perceived  severity  of  soil  erosion  and 
water  quality  problems,  and  the  proximity  of  the 
problems  to  the  geographical  location  of  the 
farmer.  Better  educated  farmers,  farmers  who  op- 
erated larger  farms,  farmers  who  had  developed 
approved  soil  conservation  plans,  and  farmers  who 
expressed  higher  levels  of  perceived  severity  of  on- 
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farm  soil  erosion  problems  tended  to  report  greater 
use  of  soil  conservation  practices.  The  results  sug- 
gest that  farmers  differ  widely  in  terms  of  their 
perceptions  of  soil  erosion  and  water  quality  prob- 
lems, their  attitudes  towards  soil  conservation  poli- 
cies, and  their  conservation  behavior.  The  findings 
suggest  the  need  for  improved  targeting  of  pro- 
grams and  policies  to  meet  the  needs  of  specific 
subgroups  of  farm  operators.  (USGS) 
W90- 11256 


PUBLIC  INTERVENTION  IN  FARMER-MAN- 
AGED IRRIGATION  SYSTEMS. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 11289 


EVALUATION    OF    NIA'S    PARTICIPATORY 
COMMUNAL  PROGRAM. 

Institute  of  Philippine  Culture,  Quezon  City. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-11293 


ASSESSMENT  OF  WASTE  HEAT  UTILIZA- 
TION TECHNOLOGIES:  OVERVIEW. 

Pennsylvania  Univ.,  Philadelphia. 

J.  D.  Keenan,  and  R.  N.  Amundsen. 

Journal  of  Environmental  Systems  JEVSBH,  Vol. 

19,  No.  2,  p  95-114,   1990.  2  fig,   1  tab,  49  ref. 

Descriptors:  'Economic  feasibility,  'Powerplants, 
•Recycling,  'Reuse,  'Waste  heat,  'Water  re- 
sources management,  Aquaculture,  Greenhouses, 
Heated  water,  Legal  aspects,  Livestock,  Mathe- 
matical models,  Thermal  pollution,  Wastewater 
treatment. 

Thermal  effluent  from  power  plants  can  be  used  to 
provide  warmth  for  fish,  livestock,  biomass  crops, 
greenhouses  and  wastewater  treatment.  Some  of 
these  applications  have  been  commercially  success- 
ful, but  further  progress  is  contingent  upon  attract- 
ing investment,  adapting  to  power  plant  operations 
and  resolving  legal  uncertainties.  In  this  research, 
the  crucial  question  of  choosing  which  of  these 
technologies  are  best  suited  for  any  particular 
power  plant  is  considered.  Given  information  on 
costs,  climate  and  the  waste  heat  source,  carefully 
selected  trial  configurations  can  be  simulated  to 
find  the  optimal  design  for  a  specific  site.  A  proce- 
dure based  on  the  technique  known  as  response 
surface  methodology  is  outlined.  (Author's  ab- 
stract) 
W90- 11545 


ENHANCING  INSTREAM  FLOW  BENEFITS 
IN  AN  ERA  OF  WATER  MARKETING. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 
B.  G.  Colby. 

Water  Resources  Research  WRERAQ,  Vol.  26, 
No.  6,  p  1113-1120,  June  1990.  25  ref. 

Descriptors:  'Economic  evaluation,  'Instream 
flow,  'Instream  water  use,  'Public  policy,  'Re- 
source management,  'Water  law,  'Water  rights, 
Competing  use,  Planning,  Water  use,  Western 
states. 

Growing  populations  in  the  western  United  States 
demand  water  not  only  for  residential  use  and  to 
support  urban  development  but  also  for  recreation, 
water  quality  enhancement,  improvement  of  fish 
and  wildlife  habitat  and  to  preserve  the  aesthetics 
of  riparian  areas.  Instream  flows  contribute  sub- 
stantial economic  benefits,  and  emerging  pressure 
to  reserve  water  instream  comes  at  a  time  when 
markets  are  evolving  to  reallocate  water  among 
offstream  uses  such  as  agriculture,  industry  and 
municipal  expansion.  Current  instream  flow  poli- 
cies in  the  western  states  were  examined  to  deter- 
mined the  economic  values  generated  by  stream 
flows.  Instream  values  were  argued  to  be  high 
enough  to  compete  in  the  market  for  water  rights 
with  offstream  uses  when  important  recreation 
sites  and  wildlife  species  are  involved.  Alterations 
to  the  western  state's  policies  are  suggested  to 
accommodate  instream  flow  protection  within  the 
context  of  water  marketing,  with  the  objective  of 
improving    the    efficiency    of    water    allocation 


among  instream  and  consumptive  users.  (Author's 

abstract) 

W90- 11640 


COMPREHENSIVE  EVALUATION  OF  INFOR- 
MATION/EDUCATION PROGRAMS  TO 
REDUCE  RECREATION  IMPACTS  ON  THE 
LOWER  SALMON  RIVER. 

Idaho  Univ.,  Moscow.  Dept.  of  Wildland  Recrea- 
tion Management. 

C.  H.  Harris,  W.  J.  McLaughlin,  and  D.  K. 
Rawhouser. 

Journal  of  Environmental  Management 
JEVMAW,  Vol.  31,  No.  1,  p  19-28,  July  1990.  2 
tab,  21  ref. 

Descriptors:  'Education,  'Evaluation,  'Informa- 
tion exchange,  'Lower  Salmon  River,  'Public  par- 
ticipation, 'Water  pollution  prevention,  Environ- 
mental protection,  Management  planning,  Recrea- 
tion. 

A  study  evaluating  an  information/education  pro- 
gram to  reduce  human  waste  and  campfire  impacts 
along  a  portion  of  the  Lower  Salmon  River  in 
Idaho  is  presented.  A  field  experiment  and  cost 
effective  analysis  were  conducted  to  evaluate  the 
effectiveness  of  this  impact  reduction  program. 
Significant  statistical  and  managerial  reductions  in 
the  number  of  impacts  between  control  and  treat- 
ment periods  were  not  found.  Use  of  the  education 
program  was  slightly  more  cost-effective  than 
maintenance  in  meeting  management's  over-all  ob- 
jectives. The  program  involved:  (1)  educating  re- 
creationists  about  the  problem  posed  by  human 
waste  in  a  pristine  river  corridor;  (2)  informing 
users  about  methods  for  reducing  human  waste 
impacts;  and  (3)  distributing  equipment  to  assist 
users  in  implementing  methods  of  control.  (Lantz- 
PTT) 
W90-11804 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


ECONOMIC  INCENTIVES  TO  CLEAR  AND 
DRATN  POCOSIN  WETLANDS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Eco- 
nomics. 

L.  E.  Danielson,  L.  K.  Gantt,  and  R.  E. 
Noffsinger. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  791-800,  3  tab,  22  ref. 

Descriptors:  'Agriculture,  'Coastal  waters,  'Eco- 
nomic aspects,  'Land  clearing,  'Wetlands,  Costs, 
Environmental  protection,  Federal  jurisdiction, 
North  Carolina,  Public  policy,  Taxes. 

Over  the  years  hundreds  of  thousands  of  acres  of 
coastal  North  Carolina  pocosin  wetlands  have 
been  converted  for  the  production  of  agricultural 
commodities.  In  recent  years  such  conversion  has 
become  controversial  because  of  increasing  public 
values  being  attached  to  wetlands  in  their  natural 
state.  As  a  result,  policies  and  programs  of  the 
federal  government  that  stimulate  such  conversion 
are  being  evaluated.  The  results  of  an  analysis  of 
the  effects  of  selected  federal  programs  on  the  rate 
of  return  to  clearing  and  draining  pocosin  wetlands 
for  growing  crops  is  included.  Programs  analyzed 
include  agricultural  price  and  income  supports, 
capital  gains  exclusion,  expending  options  for 
clearing  and  draining  costs  and  investment  tax 
credit.  The  results  of  the  economic  analysis  sug- 
gests that  the  net  present  value  of  after-tax  returns 
to  clearing  and  draining  Washington  County  poco- 
sins  is  increased  by  the  provisions  of  the  1985  tax 
code  and  by  the  agricultural  price  and  income 
support  program.  Of  these  programs,  the  tax  provi- 
sions allowing  for  capital  gains  taxation  and  the 
expensing  of  drainage  costs  provide  more  incentive 
to  clear  and  drain  pocosins  than  do  the  price  and 
income  support  programs.  However,  in  general, 
the  return  to  risk,  overhead  and  the  returns  to  land, 
labor  and  management  from  clearing  and  draining 
pocosins  than  do  the  price  and  income  support 
programs.  However,  in  general,  the  return  to  risk, 


overhead  and  the  returns  to  land,  labor  and  man 
agement  from  clearing  and  draining  pocosin 
appear  to  be  relatively  low.  Changes  made  by  thi 
1986  Tax  Reform  Act,  including  the  elimination  o 
capital  gains  exclusion  and  investment  tax  credit 
reinforce  this  conclusion.  (See  also  W90-10584 
(Lantz-PTT) 
W90- 10644 


INTERRUPTIBLE  WATER  MARKETS  IN  THI 
PACIFIC  NORTHWEST. 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Eco 

nomics. 

J.  Hamilton,  N.  Whittlesey,  and  P.  Halverson. 

American  Journal  of  Agricultural  Economics,  Vol 

71,  No.  1,  February  1989,  p  65-75,  1  fig,  6  tab,  1: 

ref. 

Descriptors:  'Electric  power  costs,  'Hydroelectri 
power,  'Irrigation  water,  'Marketing,  'Mode 
studies,  'Water  allocation,  Crop  production,  Snak 
River,  Water  use. 

The  potential  for  shifting  water  from  irrigation  ti 
hydropower  during  periods  of  low  flow  in  th 
Snake  river  is  analyzed.  From  1928  to  1978,  th 
annual  flow  in  the  Snake  River  varied  from  7178  t- 
16701  cubic  feet  per  second(cps).  Hydroelectri 
power  producers  can  only  count  on  the  powe 
generated  from  the  7,178  cps  as  reliable  and  finr 
The  value  of  firm  power  is  5.65  cents  per  Kile 
watt-hour(KWH)  and  the  value  of  surplus  power  i 
only  2.77  cents  per  KWH.  Diverting  water  t 
power  generation  from  irrigation  would  increas 
the  amount  of  firm  or  reliable  power  adding  2.8 
cents  to  the  value  of  every  KWH  made  firrr 
Water  could  be  used  for  irrigation  in  most  year; 
but  would  be  used  to  firm  up  power  generation  i 
dry  years.  A  model  of  crop  growth  and  water  us 
estimated  farm  responses  and  losses  in  farm  incom 
from  restricted  irrigation  in  dry  years.  The  result 
indicate  that  the  benefits  from  firming  up  hydrc 
electric  power  supplies  are  ten  times  greater  tha 
the  projected  losses  in  farm  income.  (King-PTI 
W90- 10704 


REALITY  OF  VALUING  WETLANDS:  TH] 
CASE  OF  GREENOCK  SWAMP,  ONTARIC 
CANADA. 

Ryerson   Polytechnical   Inst.,  Toronto  (Ontario^ 
Dept.  of  Applied  Geography. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 10920 


JOULE-HEATED  GLASS  FURNACE  PROCESS 
ING  OF  A  HIGHLY  AQUEOUS  HAZARDOU 
WASTE  STREAM. 

EG  and  G  Mound  Applied  Technologies,  Miami! 
burg,  OH. 

For  primary  bibliographic  entry  see  Field  5E 
W90- 11090 


ECONOMIC  ANALYSIS  OF  SLUDGE  DISPOS 
AL  ALTERNATIVES. 

Environmental   Protection   Agency,   Washingtoi 

DC.   Office   of  the   Assistant   Administrator   fc 

Water. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-11093 


COMPOST  MARKETING  AND  ITS  EFFEC 
ON  OPERATING  COSTS  AT  A  50  WET-TO> 
PER-DAY  SLUDGE  COMPOSTING  FACILITY 

E     and     A     Environmental     Consultants,     Inc 

Stoughton,  MA. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-11140 


DEFICIT      IRRIGATION:      I.     ANALYTICA 
FRAMEWORK. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricu 
tural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 11496 
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DEFICIT   IRRIGATION:   II.   OBSERVATIONS 
[N  COLUMBIA  BASIN. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 11497 


CAPABILITY    AND   COST   OF   TREATMENT 
TECHNOLOGIES  FOR  SMALL  SYSTEMS. 

Black  and  Veatch,  Cincinnati,  OH. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-11502 


SLOW  SAND  FILTRATION:  DESIGN,  OPER- 
ATION, AND  MAINTENANCE. 

International  Reference  Centre  for  Community 
Water  Supply  and  Sanitation,  The  Hague  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  5F. 
W90- 11503 

EVALUATING  ALTERNATIVE  DISINFECT- 
ANTS FOR  THM  CONTROL  IN  SMALL  SYS- 
TEMS. 

CH2M  Hill,  Milwaukee,  WI. 

For  primary  bibliographic  entry  see  Field  5F. 

W90-11505 

ENHANCING  INSTREAM  FLOW  BENEFITS 
IN  AN  ERA  OF  WATER  MARKETING. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6B. 
W90-11640 


MEASURING  THE  BENEFITS  OF  IMPROVE- 
MENTS IN  WATER  QUALITY:  THE  CHESA- 
PEAKE BAY. 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
For  primary  bibliographic  entry  see  Field   5G. 
W90- 11829 


6D.  Water  Demand 


MANAGEMENT    OF    DEPLETED    COASTAL 
ZONE  AQUIFERS. 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Div.  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  4B. 
W90- 10638 


SELECT  YOUR  WATER  SOURCE. 

California  State  Univ.,  Fresno.  Center  for  Irriga- 
tion Technology. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 10700 


GROUND-WATER  USE  IN  THE  COASTAL 
PLAIN  OF  MARYLAND  1900-1980. 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

J.  C.  Wheeler,  and  F.  B.  Wilde. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-540,  1989.  173p,  89  fig,  35  tab, 
62  ref. 

Descriptors:  *Coastal  plains,  'Groundwater, 
•Maryland,  *Pumpage,  'Water  use,  Anne  Arun- 
del, Baltimore,  Calvert,  Caroline,  Cecil,  Domestic 
water  use,  Dorchester,  Harford,  Industrial  water 
use,  Irrigation  water  use,  Kent,  Maryland  Coastal 
Plain,  Maryland  aquifers,  Military  water  use, 
Prince  Georges,  Public  supply,  Queen  Annes, 
Somerset,  St  Marys,  Talbot,  Wicomico,  Worcester. 

This  report  presents  groundwater  withdrawal  data 
from  1900  through  1980  for  Maryland  counties 
lying  with  the  Coastal  Plain  physiographic  prov- 
ince, as  well  as  a  summary  section  for  the  total 
Maryland  Coastal  Plain.  The  types  of  water  use 
included  are  domestic,  military,  water  supplier, 
industrial/commercial,    and    irrigation.    The    data 


were  obtained  from  state  and  county  reports,  bian- 
nual pumpage  reports  submitted  to  the  Maryland 
Water  Resources  Administration,  communication 
with  individual  owners,  and  estimates  based  on 
existing  published  data.  The  amount  of  groundwat- 
er withdrawn  from  aquifers  in  the  Maryland  Coast- 
al Plain  in  1900  was  approximately  26  million 
gallons  per  day  (Mgal/d)  compared  to  nearly  134 
Mgal/d  in  1980.  Jurisdictions  withdrawing  more 
than  10  Mgal/d  for  most  of  the  80-year  period 
were  Anne  Arundel  and  Baltimore  Counties  and 
Baltimore  City.  The  greatest  withdrawals  for  most 
of  the  early  part  of  the  period  were  for  domestic 
and  industrial/commercial  uses;  however,  water- 
supplier  use  dominated  after  1965.  Groundwater 
use  for  irrigation  became  important  in  the  Coastal 
Plain  around  1960  and  increased  steadily  from 
approximately  2  Mgal/d  in  1960  to  nearly  12 
Mgal/d  in  1980.  (USGS) 
W90-11240 

EVALUATION  AND  DEVELOPMENT  OF 
WATER  RESOURCES  MANAGEMENT  STRAT- 
EGDIS  FOR  DROUGHT/EMERGENCY  CON- 
DITIONS. 

Mississippi  State  Univ.,  State  College.   Dept.  of 
Civil  Engineering. 
D.  D.  Truax. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-191461/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Completion 
Report,  July  1989.  29p,  5  fig,  8  tab,  12  ref.  USGS 
Contract  1 4-08-000 1-G 1571.  USGS  Project  G1571- 
08. 

Descriptors:  'Alternative  planning,  'Drought, 
•Emergency  planning,  'Forecasting,  'Mississippi, 
•Water  demand,  Agency  responsibility,  Ground- 
water management,  Information  management, 
Water  supply  management. 

Any  part  of  the  United  States  can  experience  con- 
ditions during  which  concerns  arise  over  meeting 
demands  for  water.  This  can  be  aggravated  by 
increased  water  use  resulting  from  circumstances 
accompanying  the  event.  Concern  increases  as 
supply  infrastructures  reach  production  limits  and 
further  jeopardize  the  delivery  of  water.  Emergen- 
cy measures  can  be  enacted  which,  with  the  help 
of  a  drought/emergency  water  use  contingency 
plan,  effect  a  reduction  in  water  use  and  reduce  the 
risk  of  system  failure.  This  project  evaluated  exist- 
ing plans  and  developed  a  management  guideline 
for  use  restriction  during  short-term  droughts  and 
supply  emergencies.  A  computer-aided  literature 
search  was  conducted  which  identified  several 
hundred  documents  pertaining  to  this  subject. 
These  were  reviewed  with  more  than  one  hundred 
having  a  direct  impact  on  the  project  results. 
Almost  one  hundred  individuals  involved  in  water 
management  throughout  the  United  States  were 
sent  copies  of  a  survey  instrument.  This  survey 
was  based,  in  part,  on  the  literature  to  evaluate 
trend  in  planning.  With  nearly  60%  responding, 
these  individuals  also  provided  the  project  with 
information  on  existing  plans,  implementation  con- 
cerns, and  program  effectiveness.  Using  these  data, 
the  guidance  document  was  developed  which  can 
be  used  by  state  and  local  agencies  to  help  in  the 
development  of  an  effective  water  management 
program.  (USGS) 
W90-11255 


Descriptors:  'Africa,  'Drinking  water,  'Impaired 
water  quality,  'Potable  water,  'Water  supply,  En- 
vironmental effects,  Groundwater,  Land  manage- 
ment, Water  conservation,  Water  quality,  Water 
quality  management. 

A  significant  proportion  of  the  inhabitants  of  the 
Economic  Community  of  West  African  States 
(ECOWAS)  are  deprived  of  safe  drinking  water 
despite  the  existence  of  ample  water  resources  in 
the  subregion.  Wrong  technologies,  poor  planning 
processes,  and  ineffective  environmental  manage- 
ment strategies  are  substantially  responsible  for  the 
dearth  of  water  supplies.  Bearing  in  mind  the  close 
interdependence  between  safe  water  supply  and 
sanitary  conditions  on  one  hand  and  communicable 
diseases  on  the  other,  there  is  a  clear  case  for 
member  states  to  improve  both  the  access  to  safe 
drinking  water  as  well  as  improved  environmental 
sanitation  and  living  conditions.  It  is  recommended 
that  member  states  initiate  a  long-term  program 
that  would  encompass  the  development  of  compre- 
hensive national  and  subregional  water  policies. 
Such  policies  should  include  better  conservation, 
land  use,  reforestation,  and  range  land  management 
programs.  Monitoring  of  groundwater  levels  and 
quality  should  also  be  established.  (Mertz-PTT) 
W90- 11928 

6E.  Water  Law  and  Institutions 


DOMESTIC    WATER    CONSERVATION    PO- 
TENTIAL IN  SAUDI  ARABIA. 

King    Abdulaziz   Univ.,    Jeddah    (Saudi    Arabia). 
Faculty  of  Meteorology. 

For   primary   bibliographic   entry   see   Field   3D. 
W90- 11820 


ASSESSMENT  OF  THE  WATER-SUPPLY  SIT- 
UATION IN  ECOWAS  COUNTRIES  AND  THE 
POLICY  IMPLICATIONS. 

Nigerian  Inst,  of  Social  and  Economic  Research, 

Ibadan. 

F.  Olokesusi. 

Aqua  AQUAAA,  Vol.  39,  No.  3,  p  152-160,  June 

1990.  1  fig,  6  tab,  20  ref. 


INSTITUTIONAL  BARRIERS  TO  ENVIRON- 
MENTAL PROTECTION  PROGRAMS:  AN  AS- 
SESSMENT METHODOLOGY. 

Tennessee  Univ.,  Knoxville.  Graduate  School  of 

Planning. 

For   primary   bibliographic   entry   see   Field   5G. 

W90- 10632 

COUNTY  GOVERNMENT  RESPONSIBILITY 
FOR  PRESERVING  COASTAL  QUALITY. 

Conservation  Council  of  North  Carolina,  Chapel 

Hill. 

For   primary  bibliographic   entry   see   Field   5G. 

W90-10633 

NEW  ZEALAND  LEGISLATION  FOR  RIPARI- 
AN CONTROL. 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
R.  Jaakson. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  653-662,  5  ref. 

Descriptors:  'Coastal  waters,  'Legislation,  'New 
Zealand,  'Riparian  rights,  'Water  resources  man- 
agement, Governmental  interrelations,  Legal  as- 
pects, Political  aspects,  Recreation,  Regulations, 
Riparian  land,  Riparian  waters. 

New  Zealand  has  legislation  which  allows  for  the 
control  of  activity  and  development  of  the  ripari- 
an, both  on-shore  and  off-shore.  The  regulations 
are  particularly  applicable  for  the  control  of  water- 
oriented  recreation.  These  regulations  form  a  three 
point  system:  (1)  the  Harbours  Act  of  1950  (and 
amendments)  which  is  a  national  pieces  of  legisla- 
tion-the  administration,  however,  is  decentralized 
to  local  agencies,  often  local  governments;  (2)  the 
Water  Recreation  Regulations  of  1979  which  stipu- 
lates how  shoreline  and  on  water  recreation,  boat- 
ing, and  other  activities  may  be  controlled;  and  (3) 
bylaws  passed  by  local  authorities  such  as  local 
government  or  public  agencies  that  are  empow- 
ered to  administer  the  regulations.  In  evaluating 
the  New  Zealand  experience,  as  an  example  for  a 
North  American  application,  one  fundamental  dif- 
ference must  be  kept  in  mind.  New  Zealand  is  a 
unitary  political  entity:  one  national  government, 
based  in  Wellington,  the  capital,  below  which 
tehre  are  the  local  governments,  with  a  strong 
British  tradition,  consisting  of  counties  and  urban 
centers.  In  the  USA,  as  in  Canada,  there  are  navi- 
gation rules  and  conventions  which  apply  to  the 
entire  country.  However,  other  state  or  provincial 
regulations  tend  to  be  characterized  by:  (1)  great 
variation  and  inconsistency  between  states  or  prov- 
inces, and  (2)  major  conflicts  between  state  or 
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provincial  rights,  and  the  federal  jurisdiction.  By 
contrast,  since  New  Zealand  is  a  unitary  state, 
there  is  no  intervening  political  layer  between  the 
national  government  and  the  local  governments. 
There  is  no  'federal-state'  conflict.  (See  also  W90- 
10584)  (Lantz-PTT) 
W90-10635 


POTENTIAL     DEVELOPMENT    OF    ESTUA- 
RTNE  ISLANDS  IN  NEW  HANOVER  COUNTY. 

New  Hanover  County,  Wilmington,  NC. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 10636 


LOCAL  GOVERNMENT  RESPONSES  TO  THE 
WETLANDS  PROTECTION  CHALLENGE:  IN- 
TEGRATION AND  COOPERATION. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

T.  A.  Anderson. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  739-746,  27  ref. 

Descriptors:  'Coastal  waters,  'Environmental  pro- 
tection, 'Local  governments,  'Water  resources 
management,  'Wetlands,  Coastal  zone  manage- 
ment, Education,  Financial  aspects,  Flood  control, 
Groundwater  quality,  Land  use,  Public  participa- 
tion, Regulations,  Taxes,  Training. 

Coastal  and  inland  wetlands  protection  concerns 
and  programs  have  recently  become  more  preva- 
lent at  the  local  government  level.  Local  programs 
may  be  useful  in  supplementing  the  efforts  of  other 
agencies.  Interviews  with  wetland  managers  across 
the  country  have  shown  that  wetlands  problems 
may  be  addressed  at  the  local  level  using  innova- 
tive combinations  of  traditional  land  use  controls, 
public  education  and  incentive  programs,  coopera- 
tive staffing  and  tax  sharing.  Local  governments 
can  coordinate  their  wetlands  protection  efforts 
with  such  programs  as  flood  control,  fisheries  and 
wildlife  habitat  protection,  groundwater  quality 
and  coastal  zone  management.  Communities  have 
worked  with  local  governments  to  use  their  tax 
revenues  to  the  fullest  and  have  also  availed  them- 
selves of  relevant  state  and  federal  programs,  as 
well  as  coordinating  their  actions  with  existing 
agency  efforts.  Communities  have  also  participated 
in  tax-pooling  techniques  to  spread  the  costs  of 
wetland  preservation.  (See  also  W90- 10584) 
(Lantz-PTT) 
W90- 10639 


COASTAL  WETLANDS  REGULATION  IN 
MARYLAND:  A  PROGRAM  EVALUATION. 

Harms  (John  E.),  Jr.  and  Associates,  Inc.,  Pasade- 
na, MD. 
J.  G.  Turek. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  757-770,  9  tab,  8  ref. 

Descriptors:  'Coastal  waters,  'Coastal  zone  man- 
agement, 'Maryland,  'Regulations,  'Wetlands, 
Decision  making,  Environmental  protection,  Eval- 
uation, Governmental  interrelations,  Institutional 
constraints. 

An  evaluation  of  a  federal  regulatory  program 
administered  by  the  Baltimore  District  Corps  of 
Engineers  (COE),  governing  certain  development 
activities  in  Maryland's  coastal  zone,  was  conduct- 
ed to:  (1)  identify  cumulative  development  and 
wetland  impacts  that  occurred  over  a  5-year  (1981- 
1985)  period;  and  (2)  assess  a  component  of  the 
decision  making  process  that  resulted  in  these  out- 
comes. This  study  focuses  specifically  on  program 
coordination  between  the  COE  and  the  National 
Marine  Fisheries  Service  (NMFS)  to  evaluate  how 
the  process  has  been  affected  by:  (1)  programmatic 
changes  as  a  result  of  the  Reagan  administration's 
regulatory  reform,  and  (2)  societal  demands  as 
indicated  by  cumulative  coastal  development.  Ef- 
fectiveness of  interagency  coordination  between 
the  COE  and  the  NMFS  in  the  public  interest 
review  was  contingent  upon  the  extent  to  which 


NMFS  recommendations  were  accepted  by  the 
COE.  Coordinated  effectiveness  was  not  signifi- 
cantly affected  by  decreasing  mean  annual  permit 
processing  time  that  occurred  over  the  5-year 
period.  NMFS's  conservation  efforts  were  adverse- 
ly affected  by:  (1)  reform  measures  shifting  the 
burden  of  proof  to  the  resource  agency;  and  (2)  the 
declining  quality  of  interagency  joint-permit  proc- 
essing. Manpower  limitations  are  subjective  judge- 
ments made  by  NMFS  staff  were  other  probable 
indirect  influential  factors.  Evaluative  results  not 
only  help  to  identify  district/regional-level  pro- 
gram deficiencies,  but  also  to  emphasize  changes 
necessary  to  improve  federal  agency  policies  and 
better  approximate  a  balanced  public  interest 
review.  Authorized  activities  resulted  in  the  loss, 
conversion  and  alteration  of  2193.9  acres  of  vege- 
tated and  nonvegetated  coastal  wetlands  and  subti- 
dal  habitats,  and  the  creation  of  877.3  wetland 
acres.  Estuarine  irregularly  flooded  emergent  and 
palustrine  forested  wetlands  sustained  the  greatest 
habitat  losses.  Significant  percentages  of  wetland 
losses  were  attributed  to  a  limited  number  of  large 
major  impacts.  (See  also  W90- 10584)  (Author's 
abstract) 
W90-10641 


OVERVIEW  OF  THE  ENDANGERED  SPECIES 
ACT  OF  1973,  AS  AMENDED,  AND  ITS  APPLI- 
CATION TO  ENDANGERED  SPECIES/ 
DREDGING  CONFLICTS  IN  PORT  CANAVER- 
AL, FLORIDA. 

National  Marine  Fisheries  Service,  St.  Petersburg, 
FL.  Southeast  Region. 
T.  A.  Henwood. 

IN:  Proceedings  of  the  National  Workshop  on 
Methods  to  Minimize  Dredging  Impacts  on  Sea 
Turtles,  May  11-12,  1988,  Jacksonville,  Florida. 
Miscellaneous  Paper  EL-90-5,  1990.  p  17-25.  1  fig. 

Descriptors:  'Channel  improvement,  'Dredging, 
•Endangered  species,  'Environmental  impact, 
•Florida,  'Legal  aspects,  'Turtles,  Coastal  engi- 
neering, Navigation  channels. 

The  Corps  of  Engineers  (CE)  is  charged  with 
maintaining  a  shipping  channel  at  Port  Canaveral, 
in  an  area  known  for  the  largest  aggregation  of  sea 
turtles  in  the  world.  The  National  Marine  Fisheries 
Service  (NMFS)is  responsible  for  administering 
the  Endangered  Species  Act  (ESA)  for  all  actions 
which  may  impact  endangered  and  threatened  spe- 
cies at  sea.  Section  7(a)(2)  of  the  ESA  requires 
Federal  agencies  to  ensure  that  any  action  author- 
ized, funded,  or  carried  out  by  such  agency  is  not 
likely  to  jeopardize  the  continued  existence  of  any 
listed  species  or  result  in  the  destruction  or  adverse 
modification  of  any  critical  habitat  of  such  species. 
The  NMFS  performs  an  advisory  function  by  con- 
sulting with  other  Federal  agencies  to  identify  and 
help  resolve  conflicts.  The  NMFS  issues  Biological 
Opinions  (BOs)  concerning  the  effect  of  the  action 
on  listed  species  and  their  habitats.  Depending 
upon  whether  the  BO  is  a  jeopardy,  no  jeopardy, 
or  no  jeopardy  with  an  Incidental  Take  Statement, 
the  agency  is  required  to  implement  certain  meas- 
ures to  mitigate  the  impact  of  the  action  on  the 
listed  species.  Exemptions  to  jeopardy  BOs  can  be 
granted  for  national  security  reasons,  where  there 
are  no  reasonable  and  prudent  alternatives  avail- 
able, through  a  complex  process  of  review.  A  1987 
no-jeopardy  BO  on  Port  Canaveral  dredging  re- 
versed an  earlier  jeopardy  BO,  and  recommended 
clamshell  dredging  as  an  alternative.  The  NMFS 
will  include  specific  dredging  requirements  in 
future  cases  if  suitable  alternative  techniques  can 
be  found.(See  also  W90- 10668)  (Tappert-PTT) 
W90- 10669 


IMPLEMENTATION  OF  THE  ENDANGERED 
SPECIES  ACT,  CANAVERAL  NAVIGATION 
CHANNEL  DREDGING,  A  CASE  HISTORY. 

Army  Engineer  District,  Jacksonville,  FL.  Envi- 
ronmental Resource  Branch. 

For  primary  bibliographic  entry  see  Field  6G. 
W90- 10670 


SEA  TURTLES  OF  THE  KING'S  BAY  AREA 
AND  THE  ENDANGERED  SPECIES  OBSERV- 
ER   PROGRAM    ASSOCIATED    WITH    CON- 


STRUCTION DREDGING  OF  THE  ST.  MARY'S 
ENTRANCE  SHIP  CHANNEL. 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

For   primary   bibliographic   entry   see   Field   6G. 

W90- 10671 


MITIGATION  OR  LITIGATION:  THE  SCIEN- 
TIFIC REASONABLENESS  OF  WETLANDS 
RESTORATION  VS.  PRESERVATION. 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 
R.  J.  Reimold. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  291-295,  4  ref. 

Descriptors:  'Legal  aspects,  'Mitigation,  'Water 
resources  management,  'Wetland  restoration, 
'Wetlands,  Clean  Water  Act,  Environmental  pro- 
tection, Legislation,  Permits. 

When  implementing  section  404  of  the  Clean 
Water  Act,  mitigation  has  become  a  major  issue 
impacting  decisions  on  permit  actions  relative  to 
protection  of  the  nation's  wetland  resources.  The 
Council  on  Environmental  Quality  (CEQ)  defini- 
tion of  mitigation  includes  the  terms:  avoiding, 
minimizing,  rectifying,  reducing  and  compensating 
for  impacts.  Some  federal  and  state  agencies  have 
interpreted  a  more  restrictive  definition  of  mitiga- 
tion that  applies  only  to  actions  taken  to  compen- 
sate for  unavoidable  impacts.  Several  case  histories 
are  presented  that  required  Section  404  wetlands 
permits  and  the  discriminate  and  variable  use  of 
the  mitigation  concept.  Scientific  and  technical 
findings  provide  support  of  an  increased  and  rea- 
sonable use  of  detailed  and  explicit  mitigation 
measures  to  approve  (or  condition)  applications  for 
modifications  of  certain  wetlands.  Generic  wetland 
mitigation  specifications  are  presented  which  sup- 
port the  thesis  that  wetlands  protection/preserva- 
tion should  not  be  used  by  regulators  as  a  tool 
merely  for  the  prohibition  of  development.  When 
the  scientific  and  public  interest  merits  of  a  pro- 
posed project  are  thoroughly  considered,  wetland 
mitigation  is  a  reasonable  and  proven  ecologically 
successful  means  of  permitting  the  project.  In  such 
instances,  reasonableness  favors  mitigation  and 
project  implementation  and  not  litigation  and  pres- 
ervation. (See  also  W90-10912)  (Author's  abstract) 
W90-10939 


SWAMPBUSTER  PROVISION:  AN  A  PRIORI 
EVALUATION  OF  EFFECTIVENESS. 

Agricultural  Research  Service,  Washington,  DC. 
R.  E.  Heimlich. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  509-521,  2  fig, 
3  tab,  15  ref. 

Descriptors:  'Agriculture,  'Cropland,  'Economic 
aspects,  'Environmental  protection,  'Federal  juris- 
diction, 'Land  use,  'Subsidies,  'Water  resources 
management,  'Wetlands,  Florida,  Funding,  Michi- 
gan, Minnesota,  Nebraska,  North  Dakota,  South 
Dakota. 

The  location  and  conversion  probability  of  wet- 
lands were  analyzed  in  relation  to  direct  govern- 
ment payments  from  agricultural  programs  for 
U.S.  counties.  Swampbuster  provisions  of  the  food 
and  security  act  of  1985  will  likely  retard  conver- 
sion of  only  about  6  million  of  the  17  million  acres 
with  some  probability  of  conversion  to  crop  land. 
Conversion  in  Nebraska's  Rainwater  Basin,  the 
prairie  pothole  region  of  the  Dakotas  and  Minneso- 
ta, and  parts  of  the  Lower  Mississippi  Alluvial 
Plain  will  be  affected  because  of  farmer's  depend- 
ency on  farm  program  payments.  Wetland  conver- 
sion in  much  of  the  southern  coastal  plain,  Florida, 
Michigan  and  part  of  the  Klamath  Basin  will  likely 
not  be  affected  by  withholding  farm  program  bene- 
fits. Increased  demand  for  commodities  and 
changes  in  government  supply  programs  are  likely 
to  further  reduce  government  leverage  on  wetland 
conversion  from  levels  observed  in  the  mid-1980s. 
(See  also  W90-10912)  (Author's  abstract) 
W90- 10959 
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MANAGING  VIRGINIA'S  COASTAL  WET- 
LANDS: LOCAL/STATE/FEDERAL  INTERAC- 
TION. 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 
Civil  Engineering. 
W.  E.  Cox. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  535-542,  1 
tab,  6  ref. 

Descriptors:  'Governmental  interrelations,  •Legis- 
lation, 'Virginia,  'Water  resources  management, 
•Wetlands,  Coastal  waters,  Federal  jurisdiction, 
Local  governments,  Permits,  State  jurisdiction, 
Virginia  Wetlands  Act. 

In  Virginia,  the  state  and  local  roles  are  defined  by 
the  Virginia  Wetlands  Act  which  establishes  a 
permit  requirement  for  wetlands  alteration.  Local 
wetland  boards  generally  act  as  the  permit  issuing 
authority,  with  the  state  role  consisting  of  provi- 
sion of  advisory  services  and  review  of  local  per- 
mitting decisions.  State  government  has  the  au- 
thority to  reverse  local  decisions  under  certain 
conditions,  but  program  data  indicate  that  few 
reversals  occur.  Section  404  of  the  Clean  Water 
Act  provides  primary  authority  for  federal  regula- 
tion of  wetlands  alteration.  While  the  concept  of 
preemption  creates  power  for  federal  reversal  of 
state  decisions,  permitting  data  indicate  substantial 
agreement  between  state  and  federal  decisions. 
This  agreement  results  in  part  from  substantial 
federal  reliance  on  general  permits,  but  also  re- 
flects significant  intergovernmental  coordination. 
The  mechanisms  for  local/state/federal  interaction 
appear  to  represent  a  workable  approach  for  inter- 
governmental coordination  for  environmental  pro- 
tection. (See  also  W90-10912)  (Lantz-PTT) 
W90-10961 


ALL  SOVEREIGN  LANDS  ARE  WETLANDS, 
BUT  ARE  ALL  WETLANDS  SOVEREIGN. 

Florida  Univ.,  Gainesville.  Coll.  of  Law. 
R.  Hamann,  and  J.  Wade. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  543-550. 

Descriptors:  'Florida,  *High  water  mark,  "Legal 
aspects,  'Water  law,  'Water  level,  'Water  rights, 
♦Wetlands,  Topography,  Water  resources  manage- 
ment. 

The  ordinary  high  water  line  (OHWL)  marks  the 
limit  of  state-owned  sovereign  lands  beneath  nonti- 
dal  navigable  lakes  and  rivers.  Legal  definitions  of 
the  line  emphasize  reliance  on  physical  indicators 
such  as  differences  in  soils  and  vegetation,  al- 
though stage  duration  data  may  also  be  significant. 
In  Florida,  accurate  location  of  the  OHWL  can  be 
difficult,  especially  in  associated  wetlands  where 
low  energy  levels,  low  relief  topography,  and 
human  manipulation  do  not  allow  for  easy  inter- 
pretation of  the  data.  Case  law  analysis  suggests 
that  areas  in  which  water  comes  from  the  naviga- 
ble water  body  and  rises  and  falls  with  the  water 
body  will  be  considered  part  of  the  water  body. 
The  OHWL  should  be  located  at  the  upland  edge 
of  these  areas.  (See  also  W90-10912)  (Author's 
abstract) 
W90- 10962 


EVOLUTION  OF  WETLAND  REGULATION 
UNDER  CHAPTER  40C-4,  F.A.C. 

Saint  Johns   River  Water   Management  District, 
Palatka,  FL.  Dept.  of  Resource  Management. 
G.  Lowe,  and  C.  Salafrio. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  557-564,  1  ref. 

Descriptors:  'Florida,  'Legal  aspects,  'Regula- 
tions, 'Water  resources  management,  'Wetlands, 
Legislation,  St  Johns  River,  Surface  water,  Water 
storage,  Wekiva  River  basin. 

The  St.  Johns  River  Water  Management  District 
(District)  implemented  district-wide  surface  water 


and  wetland  rules  on  December  7,  1983.  This  has 
been   an   evolving   process,    reflecting   increasing 
state  and  nationwide  concern  with  the  protection 
of  wetlands.  The  District's  Management  and  Stor- 
age of  Surface  Waters  (MSSW)  rule  which  initially 
provided   little   regulation  of  wetlands  has  in  a 
relatively  short  time  period  incorporated  provi- 
sions which  provide  effective  and  comprehensive 
regulation  of  wetlands.  These  provisions  include 
guidelines  specific  to  isolated  wetlands  and  mitiga- 
tion, and  have  been  strengthened  in  the  Wekiva 
River  Basin  to  include  the  regulation  of  upland 
buffer  zones.  In  1988,  the  District  became  the  first 
water  management  district  to  receive  delegation  of 
dredge  and  fill  permitting  authority  from  the  Flori- 
da   Department     of    Environmental     Regulation 
(FDER)  for  most  projects  which  also  require  Dis- 
trict surface  water  or  stormwater  permits.  To  fur- 
ther increase  the  efficiency  of  state  wetland  regula- 
tion, several  suggestions  have  been  advocated  by  a 
number  of  individuals.  One  alternative  to  reduce 
permitting  overlap  substantially  would  be  by  re- 
taining the  two  programs  but  not  requiring  the 
Wetland  Resource  permit  when  an  MSSW  permit 
is  also  required.  Two  other  potential  directions 
that  the  District's  MSSW  rule  may  take  are  in  the 
areas  of  specific  basin  management  and  mitigation 
alternatives.   The   Wekiva   Basin   Criteria,   which 
effects  a  holistic  approach  to  regulatory  protection 
of  a  valuable  river  system,  demonstrates  the  poten- 
tial of  the  MSSW  rule.  Similar  rules  may  be  devel- 
oped for  other  river  and  lake  systems  within  the 
District.  Although  each  system  is  different,  rule 
criteria  can  be  developed  that  recognize  these  dif- 
ferences. Mitigation  is  probably  the  most  difficult 
technical  aspect  of  wetland  regulation.  Evaluating 
the  merits  of  plans  involving  wetland  enhancement 
or  wetland  creation  is  often  a  difficult  predictive 
task.  Additionally,  the  technology  regarding  wet- 
land enhancement  is  immature;  success  is  often 
costly  in  both  time  and  money,  and  the  District 
must  commit  an  increasingly  greater  enforcement 
effort  to  insure  compliance.  (See  also  W90-10912) 
(Lantz-PTT) 
W90-10964 


RECENT  TRENDS  IN  ENVIRONMENTAL 
LEGISLATION  AFFECTING  INDUSTRIAL 
PROPERTY  TRANSFERS. 

Donley  Environmental  Management,  Inc.,  Staf- 
ford, VA. 

For  primary  bibliographic  entry  see  Field  5G. 
W90-11057 


HOW   TO   WRITE   SAMPLING    PLANS   FOR 
REGULATORY  COMPLIANCE. 

Donley   Environmental   Management,    Inc.,   Staf- 
ford, VA. 

For  primary  bibliographic   entry   see   Field   5G. 
W90-11058 


painless  part  of  doing  business.  (See  also  W90- 
10965)  (Rochester-PTT) 
W90- 11059 


ENGINEER'S  ROLE  IN  COMPLETING  ENVI- 
RONMENTAL AUDITS  FOR  INDUSTRIAL 
PROPERTY  TRANSFERS. 

Burgess  and  Niple  Ltd.,  Columbus,  OH.  Industrial 

Services  Div. 

J.  D.  Edwards. 

IN:   Proceedings   of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  857-860,  2  ref. 

Descriptors:  'Environmental  audits,  'Environmen- 
tal engineering,  'Industrial  wastes,  'Legal  aspects, 
•Real  property,  'Superfund,  Innocent  Purchase 
Defense,  Legislation. 

All  parties  in  a  real  estate  transaction  seek  to  limit 
their  liability  by  a  professional  environmental  audit 
prior  to  completing  the  transaction.  The  legal  basis 
for  an  environmental  audit  arises  from:  (1)  tradi- 
tional tort  theories  of  nuisance,  negligence,  and 
abnormally  dangerous  activities  and  (2)  environ- 
mental regulations,  including  the  Resource  Conser- 
vation and  Recovery  Act  (RCRA)  of  1976  and 
amendments  of  1982,  Sections  104,  106,  and  107  of 
the  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  (CERCLA),  and 
sections  101  and  107  of  the  Superfund  Amend- 
ments and  Reauthorization  Act  (SARA)  of  1986. 
Audits  generally  progress  in  Phases:  1  for  review 
of  seller's  environmental  files,  2  for  field  investiga- 
tions, and  3  for  estimating  costs  of  remediation  and 
suggesting  alternatives.  The  Engineering  Services 
Agreement  between  the  consulting  engineer  and 
the  buyer,  seller,  or  lender  should  specify  the  con- 
sultant's tasks,  estimated  fee,  and  report  delivery 
dates.  The  engineer  and  the  client  should  resolve 
seven  issues  before  starting  the  work:  who  can  rely 
on  the  audit,  completion  date,  scope  of  work, 
standard  terms  and  conditions,  honesty,  documen- 
tation, and  risk  limitations.  It  will  be  difficult  for 
the  engineer  to  provide  enough  information  for  a 
buyer  to  successfully  establish  the  Innocent  Pur- 
chase Defense.  Instead,  the  goal  should  be  a  thor- 
ough enough  investigation  to  satisfy  the  need  for 
due  diligence.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90- 11060 


ENVIRONMENTAL      ENGINEER      AS      AN 
EXPERT  IN  LITIGATION. 

Adams,  Duque,  and  Hazeltine,  New  York. 

For   primary   bibliographic   entry   see   Field   5G. 

W90- 11062 


SARA   SECTION   313   REPORTING:   BETTER 
THE  SECOND  TIME  AROUND. 

Burgess  and  Niple  Ltd.,  Columbus,  OH. 

J.  A.  Lytle,  and  K.  E.  Imbrock. 

IN:   Proceedings   of  the   44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  p  843-855,  3  fig,  2  tab,  12  ref. 

Descriptors:  'Compliance,  'Regulations,  'Report- 
ing, 'Superfund,  Environmental  engineering. 

The  Emergency  Planning  and  Community  Right- 
to-Know  Act  (EPCRA)  provisions  are  contained 
in  Title  III  of  the  Superfund  Amendments  and 
Reauthorization  Act  (SARA)  of  1986  (sections 
300-330).  Sections  311,  312,  and  313  of  EPCRA 
established  certain  reporting  requirements  applica- 
ble to  most  industrial  facilities.  A  large  number  of 
companies  have  been  fined  for  late  1988  section 
313  reports.  Complying  with  Section  313  reporting 
requirements  (Form  R)  presents  three  main  prob- 
lems: determining  thresholds,  calculating  releases, 
and  filling  out  the  forms.  Each  of  these  activities  is 
described  step-by-step.  For  1989,  the  reporting  re- 
quirements will  be  tightened,  but  no  further  restric- 
tions are  scheduled  thereafter.  With  care  and  care- 
ful documentation  of  previous  work,  Section  313 
reporting  should  become  a  routine  and  relatively 


FEDERALISM  AND  THE  SURFACE  WATER 
PROGRAM. 

Virginia  Univ.,  Charlottesville.  Div.  of  Urban  and 
Environmental  Planning. 

For  primary  bibliographic   entry  see  Field   5G. 
W90- 11081 


DRINKING  WATER  PROGRAM  CERTIFICA- 
TION: RECIPROCAL  AGREEMENTS. 

Lyndon   B.   Johnson    School   of  Public   Affairs, 
Austin,  TX. 

For  primary   bibliographic   entry   see  Field   5G. 
W90- 11089 


STATUS  OF  MWRA'S  RESIDUALS  MANAGE- 
MENT PROGRAM. 

Massachusetts      Water      Resources      Authority, 
Boston. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 11092 


NPDES       PERMITTING       PROCESS       FOR 
SLUDGE  MANAGEMENT. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Water  Enforcement  and  Permits. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11094 
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POST  TAX  REFORM  APPROACHES  TO 
WASTEWATER  PRIVATIZATION. 

Parsons  Municipal  Services,  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  5D. 
W90-1U42 


TRENDS  IN  GOVERNMENT  CONTROL  OF 
EROSION  AND  SEDIMENTATION  IN  URBAN 
DEVELOPMENT. 

Texas  Tech  Univ.,  Lubbock.  Coll.  of  Agricultural 

Sciences. 

For  primary  bibliographic   entry  see   Field  4D. 

W90-11148 


ANNUAL  TECHNICAL  REPORT  OF  THE  GE- 
OLOGICAL SURVEY  OF  SOUTH  AFRICA: 
1988. 

Department  of  Mineral  and  Energy  Affairs,  Johan- 
nesburg (South  Africa). 
1989.  195p. 

Descriptors:  'Annual  reports,  'South  Africa, 
*Water  resources  institutes,  Databases,  Geological 
data,  Information  systems,  Institutions,  Research 
priorities. 

During  1988,  limited  highlights  were  recorded  and 
significant  new  endeavors  were  initiated  within  the 
South  African  Geological  Survey.  The  most 
prominent  developing  was  a  shift  in  emphasis  from 
research  toward  an  understanding  of  environmen- 
tal-geological problems  which  confront  both  the 
first  and  third-world  populations.  Important  con- 
tributions, dealing  with  engineering-geological  as- 
pects of  bridges  which  failed  during  the  Natal 
floods,  and  the  prediction  of  scouring  and  sediment 
deposition  along  the  Orange  River,  were  made. 
Terrain-stability  investigations,  together  with  a 
study  of  the  effects  of  sanitary  waste  disposal  in 
third-world  settlements,  were  also  undertaken. 
Progress  was  made  with  the  introduction  and 
transfer  of  technology  aimed  at  increasing  produc- 
tivity within  the  Geological  Survey.  Notable 
among  these  technologies  was  the  installation  of  an 
electronic  cartographic  system,  the  developing  of  a 
digital  borehole  database,  the  developing  of  a  geo- 
graphic information  system  and  the  implementa- 
tion of  a  radiometric  dating  technique  requiring 
only  a  single  grain  of  zircon.  Scientific  collabora- 
tion with  other  research  establishments  worldwide 
was  expanded,  but  with  limited  success.  A  shift  in 
emphasis  in  the  pattern  of  publication  of  scientific 
papers  took  place  during  the  year.  In  contrast  to 
previous  years,  when  contributions  comprised 
mainly  published  abstracts  of  talks  delivered  at 
national  and  international  congresses,  a  large 
number  of  articles  were  published  during  the  past 
year  in  refereed  international  journals.  The  publi- 
cation of  a  large  number  of  official  publications 
and  maps  continued  during  1988  and  a  number  of 
new  research  products  were  developed.  On-shore/ 
off-shore  geological,  bathymetric  and  structural 
maps  are  the  most  noteworthy  of  these  innova- 
tions. The  development  of  a  computer  database  of 
available  engineering-geological  data  for  South 
Africa  commenced  in  1988  and  continued  progress 
was  satisfactory.  The  Geological  Survey  made  the 
first  attempt  during  the  year  to  acquire  and  use,  in 
quantitative  form,  geographic  and  geological  infor- 
mation obtained  from  the  various  products  present- 
ly available.  (Lantz-PTT) 
W90- 11276 


ENVIRONMENTAL  TRENDS. 

Council  on  Environmental  Quality,  Washington, 

DC. 

For   primary   bibliographic   entry   see   Field   5G. 

W90- 11277 


FEDERAL  MANUAL  FOR  IDENTIFYING  AND 
DELINEATING  JURISDICTIONAL  WET- 
LANDS. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-11278 


PUBLIC  INTERVENTION  IN  FARMER-MAN- 
AGED IRRIGATION  SYSTEMS. 

For  primary  bibliographic  entry  see  Field  3F. 


W90-11289 


AVERTING  THE  BUREAUCRATIZATION  OF 
A  COMMUNITY-MANAGED  RESOURCE:  THE 
CASE  OF  THE  ZANJERAS. 

Asian  Inst,  of  Management,  Makati  (Philippines). 
For  primary  bibliographic  entry  see  Field  3F. 
W90-11290 


FARMER-MANAGED  IRRIGATION  SYSTEMS 
AND  THE  IMPACT  OF  GOVERNMENT  AS- 
SISTANCE: A  NOTE  FROM  BALI,  ETOONE- 
SIA. 

Udayana  Univ.,  Denpasar  (Indonesia).   Dept.   of 

Socio-Economics. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-11291 


INSTITUTIONAL  INNOVATIONS  IN  IRRIGA- 
TION MANAGEMENT:  A  CASE  STUDY  FROM 
NORTHERN  PAKISTAN. 

International  Centre  for  Integrated  Mountain  De- 
velopment, Kathmandu  (Nepal). 
For  primary  bibliographic  entry  see  Field  3F. 
W90- 11292 


EVALUATION    OF    NIA'S    PARTICIPATORY 
COMMUNAL  PROGRAM. 

Institute  of  Philippine  Culture,  Quezon  City. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-11293 


ISSUES  RELATED  TO  INTERVENTIONS  IN 
FARMER-MANAGED  IRRIGATION:  REHA- 
BILITATION OF  A  TANK  IRRIGATION 
SYSTEM. 

Centre  for  Water  Resources,  Madras  (India). 
For  primary  bibliographic  entry  see  Field  3F. 
W90- 11294 


IDENTIFYING      ASSISTANCE      NEEDS      OF 
FARMER-MANAGED  IRRIGATION  SYSTEMS. 

Central  Luzon  State  Univ.,  Munoz  (Philippines). 
Coll.  of  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 11296 


PUBLIC  INTERVENTION  IN  FARMER-MAN- 
AGED IRRIGATION  SYSTEMS:  A  THAI  PER- 
SPECTIVE. 

Khon  Kaen  Univ.  (Thailand).  Water  Resources 
and  Environment  Inst. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 11298 


RESEARCHING  VILLAGE  IRRIGATION  SYS- 
TEMS IN  SRI  LANKA. 

Agrarian  Research  and  Training  Inst.,  Colombo 
(Sri  Lanka). 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 11299 


PROBLEMS,  PROSPECTS,  AND  OPPORTUNI- 
TIES IN  DEVELOPING  FARMER-MANAGED 
IRRIGATION  SYSTEMS  IN  NEPAL:  THE  DE- 
PARTMENT OF  AGRICULTURE'S  FARM  IR- 
RIGATION PROGRAM. 

Department  of  Agriculture,  Kathmandu  (Nepal). 
Farm  Irrigation  and  Water  Utilization  Div. 
For  primary  bibliographic  entry  see  Field  3F. 
W90-11300 


STATE  INTERVENTION  IN  SRI  LANKA'S  VIL- 
LAGE IRRIGATION  REHABILITATION  PRO- 
GRAM. 

Department  of  Agrarian  Services,  Colombo  (Sri 

Lanka). 

For  primary  bibliographic  entry  see  Field  3F. 

W90- 11301 


PUBLIC  INTERVENTION  IN  FARMER-MAN- 
AGED IRRIGATION  SYSTEMS  IN  NEPAL. 


Water    and     Energy    Commission,     Kathmandu 

(Nepal). 

For  primary  bibliographic  entry  see  Field  3F. 

W90-11302 


EVALUATION  OF  IRRIGATION  PROJECTS 
UNDERTAKEN  BY  AKRSP  IN  THE  GILGIT 
DISTRICT  OF  NORTHERN  PAKISTAN. 

Aga    Khan    Foundation,    Gilgit   (Pakistan).    Aga 

Khan  Rural  Support  Programme. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-11303 


GOVERNMENT  INTERVENTION  EN 

FARMER-MANAGED  IRRIGATION  SYSTEMS 
IN  THE  PHILIPPINES:  HOW  RESEARCH 
CONTRIBUTED  TO  IMPROVTNG  THE  PROC- 
ESS. 

National  Irrigation  Administration,  Quezon  City 
(Philipines). 

For  primary  bibliographic  entry  see  Field  3F. 
W90-11304 


PROBLEMS  AND  STRATEGIES  EN  MANAGE- 
MENT OF  COMMUNAL  IRRIGATION  SYS- 
TEMS: THE  EXPERIENCE  IN  JOU«JT  DECI- 
SION-MAKING BY  FARMERS  AND  AGEN- 
CIES. 

Chiang  Mai  Univ.  (Thailand).  Faculty  of  Social 
Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-11305 


NEW  FEDERAL  REGULATIONS  ON  DREDG- 
ING. 

Corps  of  Engineers,  Washington,  DC. 
J.  R.  Wilson. 

IN:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
ings of  the  Gulf  Coast  Regional  Workshop,  April 
26-28,  1988,  Galveston,  Texas.  Technical  Report 
D-90-3,  February  1990.  p  275-281. 

Descriptors:  'Beneficial  use,  'Dredging,  'Legal 
aspects,  'Management  planning,  'Regulations, 
'Water  law,  'Water  policy,  Coastal  zone  manage- 
ment, Federal  jurisdiction,  Ocean  dumping,  Spoil 
banks. 

On  April  26,  1988,  the  US  Army  Corps  of  Engi- 
neers published  final  changes  to  its  maintenance 
dredging  and  disposal  regulations  in  the  Federal 
Register.  These  changes  revise  and  update  the 
1974  rule  which  provided  a  regulatory  framework 
for  establishing  compliance  with  environmental 
laws,  presidential  executive  orders,  and  other 
agency  regulations.  Since  the  Corps  issued  the 
existing  dredging  regulations  in  1974  for  Corps 
projects,  numerous  environmental  laws,  regula- 
tions, policy  changes,  and  court  actions  have  oc- 
curred. Although  more  than  25  laws  and  executive 
orders  apply  to  dredging  and  disposal  activities, 
only  about  10  require  documentation  and/or  public 
coordination  to  demonstrate  compliance.  These  in- 
clude: the  National  Environmental  Policy  Act,  the 
River  and  Harbor  Act  (permits  only),  the  Clean 
Water  Act,  Coastal  Zone  Management  Act,  En- 
dangered Species  Act,  Fish  and  Wildlife  Coordina- 
tion Act,  Historic  Resource  Laws,  Ocean  Dump- 
ing Act,  Wild  and  Scenic  Rivers  Act  of  1976, 
Coastal  Barrier  Resources  Act  of  1982,  Water  Re- 
sources Development  Act  of  1986,  and  the  Water 
Quality  Act  of  1987.  The  objectives  of  the  final 
rules  were:  to  provide  a  framework  for  establishing 
environmental  compliance;  address  problems  iden- 
tified since  the  last  revision;  provide  currency  with 
laws  and  regulations;  implement  research  and  de- 
velopment; assure  a  clear  distinction  between 
dredged  material  disposal  and  fill  activities;  devel- 
op a  management  strategy  for  contaminated 
dredged  material;  establish  an  ocean  dumping 
policy  and  procedures;  ensure  compliance  with 
State  procedures;  address  ownership  of  dredged 
material;  address  long-term  disposal  site  designa- 
tion; resolve  overlapping  jurisdiction  in  the  territo- 
rial sea;  and  reaffirm  the  importance  of  navigation. 
The  regulation  revision  should  encourage  those  in 
the  private  sector  seeking  a  Corps  section  404 
permit  to  follow  the  lead  of  the  Corps  in  evaluat- 
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ing  and  testing  dredged  material.  (See  also  W90- 

11316)  (Geiger-PTT) 

W90-11331 


AVAILABILITY,  ADEQUACY,  AND  COMPA- 
RABILITY OF  TESTING  PROCEDURES  FOR 
THE  ANALYSIS  OF  POLLUTANTS  ESTAB- 
LISHED UNDER  SECTION  304(H)  OF  THE 
FEDERAL  WATER  POLLUTION  CONTROL 
ACT. 

Environmental  Monitoring  Systems  Lab.,  Cincin- 
nati, OH. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-11355 


ASSESSMENT  OF  NATIONAL  SOIL  EROSION 
CONTROL  MANAGEMENT  PROGRAMS  IN 
THE  PHILIPPINES. 

Philippines  Univ.  at  Los  Banos.  Coll.  of  Human 

Ecology. 

For  primary   bibliographic  entry  see   Field   4D. 

W90- 11393 


WATERSHED  89:  THE  FUTURE  FOR  WATER 
QUALITY  IN  EUROPE.  VOLUME  I. 

For  primary  bibliographic  entry  see  Field   5G. 
W90- 11403 


COMMUNITY  WATER  QUALITY  POLICY 
FOR  THE  NINETIES. 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium).  Directorate-General  for  Environ- 
ment. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 11405 


WATER,  MICROBES  AND  MAN--A  HUNDRED 
YEARS  ON. 

Thames  Water  Authority,  London  (England).  Re- 
gional Lab.  Services. 

For  primary  bibliographic  entry  see  Field   5G. 
W90-11412 


TECHNOLOGICAL  AND  INSTITUTIONAL  IN- 
NOVATION IN  IRRIGATION. 

For  primary  bibliographic  entry  see  Field  3F. 
W90-11414 


MANAGEMENT  OF  WATER  IN  MALAYSIA. 

Department  of  Environment,  Kuala  Lumpur  (Ma- 
laysia). 

For  primary   bibliographic  entry   see   Field   5G. 
W90-11818 


PERMANENT    US-MEXICO    BORDER    ENVI- 
RONMENTAL HEALTH  COMMISSION. 

American  Medical  Association,  Chicago,  IL. 

For  primary   bibliographic  entry   see  Field   5G. 

W90- 11940 

6F.  Nonstructural  Alternatives 


CHANGING  METHODS  FOR  COASTAL 
FLOOD  HAZARD  ASSESSMENTS  FOR  THE 
NATIONAL  FLOOD  INSURANCE  PROGRAM. 

Federal    Insurance    Administration,    Washington, 

DC. 

M.  E.  Long. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  49-58,  4  fig,  5  ref. 

Descriptors:  'Coastal  waters,  'Flood  hazard, 
♦Flood  insurance,  'Flood  plain  management, 
Dunes,  Flood  protection,  Regulations,  Storm 
runoff,  Wave  action,  Wave  height,  Wind  tides. 

Early  in  the  National  Flood  Insurance  Program 
(NIFP),  coastal  flood  hazard  analyses  were  primar- 
ily directed  toward  estimating  1%  chance  storm 
surge  levels.  As  the  NIFP  evolved,  evidence  from 
storms  indicated  the  need  for  greater  emphasis  on 


evaluating  hazards  resulting  from  wind-driven 
wave  forces.  Thus,  the  Federal  Insurance  Adminis- 
tration (FIA)  began  including  wave  height  calcula- 
tions. Additional  factors  such  as  wave  setup,  wave 
runup  and  erosion  also  need  to  be  considered.  FIA 
published  a  proposed  rule  which  modifies  the  V 
Zone  definition  and  establishes  a  sand  mass  quanti- 
ty for  determining  whether  a  primary  frontal  dune 
will  act  as  an  effective  barrier  during  100-year 
storm  surge  events.  A  wave  runup  computation 
will  determine  whether  water  will  overtop  the 
dune  and  thus  cause  shallow  flooding  landward  of 
the  dune.  The  runup  elevation  would  be  used  for 
establishing  the  base  flood  elevation  (BFE)  within 
the  V  zone.  To  illustrate  how  FIA  would  perform 
the  hazard  mapping,  8  cases  are  presented  showing 
various  dune  configurations  in  relation  to  the  surge 
and  runup  elevations.  Two  landform  types  are 
distinguished:  dunes  and  bluffs.  The  distinction  is 
not  always  clear,  since  a  broad-crested  dune  can 
have  the  appearance  of  a  bluff.  For  a  dune,  a 
minimum  inland  penetration  of  the  V  Zone  is 
defined,  by  rule,  as  the  location  of  the  dune  heel. 
For  bluffs,  there  is  no  comparable  minimum  crite- 
rion; the  wave  height  and/or  wave  runup  calcula- 
tions define  the  extent  of  the  V  Zone.  Further 
regulations  will  be  promulgated  to  implement  sec- 
tion 544  of  the  Housing  and  Community  Develop- 
ment Act  of  1987.  This  section  of  the  Act  requires 
that  FIA  establish  erosion  rates  for  determining 
setbacks  for  new  and  relocated  structures.  (See 
also  W90-10584)  (Lantz-PTT) 
W90-10586 


PROGRESS  IN  CONTROLLING  SUBSIDENCE 
THROUGH  EFFECTIVE  GROUNDWATER 
MANAGEMENT. 

Harris-Galveston     Coastal     Subsidence     District, 

Friendswood,  TX. 

For  primary  bibliographic  entry  see  Field  4B. 

W90-10637 


BUFFER  DELINEATION  METHOD  FOR 
COASTAL  WETLANDS  IN  NEW  JERSEY. 

Rogers,  Golden  and  Halpern,  Inc.,  Philadelphia, 

PA. 

R.  S.  Diamond,  and  D.  J.  Nilson. 

IN:  Coastal  Water  Resources.   Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  771-783,  5  fig,  18  ref. 

Descriptors:  'Buffer  zones,  'Coastal  waters, 
•Coastal  zone  management,  'New  Jersey,  'Regu- 
lations, 'Wetlands,  Community  development,  En- 
vironmental protection,  Land  use,  Soil  properties, 
Standards,  Tidal  marshes,  Vegetation,  Water  qual- 
ity control,  Water  resources  management. 

In  New  Jersey,  tidal  and  non-tidal  wetlands  are 
protected  by  establishing  a  buffer  between  pro- 
posed development  and  the  wetland  boundary. 
Law  and  policy  have  set  the  maximum  width  of 
buffers  for  both  types  of  wetlands.  Within  the 
specified  widths,  however,  the  actual  buffer  width 
for  a  project  may  vary  depending  on  the  type  and 
degree  of  impact  from  the  development,  the  char- 
acteristics of  the  buffer  area,  and  the  required 
buffer  function  (e.g.,  water  quality  protection, 
wildlife  habitat,  flood  control).  The  buffer  delinea- 
tion method  described  here  has  been  developed  for 
the  New  Jersey  Department  of  Environmental 
Protection,  to  be  used  to  determine  appropriate 
buffer  widths  for  both  tidal  and  non-tidal  wetlands. 
The  method  addresses  potential  impacts  that  result 
from  land  uses  of  varying  intensity,  and  the  water 
quality  renovation  capability  of  buffers.  Water 
quality  renovation  capability  was  determined  based 
on  a  combined  evaluation  of  butter  slope,  vegeta- 
tion and  soil  characteristics.  Impacts  of  residential, 
commercial,  and  industrial  development  were  stud- 
ied at  low,  moderate  and  high  intensities  (based  on 
percent  impervious  surface).  The  method  relies  on 
both  field  and  in-house  data  that  can  be  objectively 
evaluated,  and  has  been  successfully  tested  for 
reliability  and  sensitivity  under  a  variety  of  wet- 
land and  development  scenarios.  (See  also  W90- 
10584)  (Author's  abstract) 
W90- 10642 


INTEGRATED    SOFTWARE    PACKAGE    FOR 
FLOOD  DAMAGE  ANALYSIS. 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
W90- 11077 


EVALUATION  AND  DEVELOPMENT  OF 
WATER  RESOURCES  MANAGEMENT  STRAT- 
EGIES FOR  DROUGHT/EMERGENCY  CON- 
DITIONS. 

Mississippi  State  Univ.,  State  College.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6D. 
W90- 11255 


USE  OF  DIGITAL  ELEVATION  MODELS  FOR 
FLOOD  HAZARD  MAPPING. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  7C. 

W90- 11428 


CONJUNCTIVE  USE:  ADVANTAGES,  CON- 
STRAINTS, AND  EXAMPLES. 

Boyle  Engineering  Corp.,  Newport  Beach,  CA. 
J.  J.  Coe. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  427-443,  1990. 
4  fig,  2  tab,  7  ref. 

Descriptors:  'California,  'Conjunctive  use, 
•Groundwater  management,  'Water  management, 
•Water  resources  development,  Economic  aspects, 
Institutional   aspects,   Overdraft,    Salinity,   Water 


Conjunctive  use  of  surface  water  and  ground 
water  can  usually  increase  yields  and  lower  costs 
than  more  dams  and  reservoirs  operated  separate- 
ly. There  are  three  main  types  of  conjunctive  use 
projects:  (1)  stream  diversions;  (2)  dam  and  reser- 
voir only;  and  (3)  total  system.  There  are  many 
advantages  of  groundwater  storage  compared  with 
surface  storage  and  of  conjunctive  use  compared 
to  independent  use.  Physical,  operational,  financial, 
and  institutional  constraints  may  be  encountered 
by  project  proponents.  Institutional  issues  may  be 
the  most  difficult  to  resolve.  Often,  several  govern- 
ment agencies  may  provide  funds  and  have  respon- 
sibilities for  various  features  of  conjunctive  use 
projects.  Implementation  is  more  difficult  in  coun- 
tries where  surface-water  development  has  histori- 
cally been  dominated  water-supply  project  formu- 
lation. Court  decisions  in  California  have  provided 
guidelines  for  conjunctive-use  programs,  especially 
in  defining  the  rights  of  public  agencies.  Four  areas 
in  California  that  have  experienced  basin  overdraft 
and  increasing  water  demands,  and  where  conjunc- 
tive-use operations  have  been  implemented,  are 
Santa  Clara  Valley,  coastal  plain  of  Los  Angeles 
County,  Orange  County  coastal  plain,  and  Kern 
County.  Problems  that  need  to  be  solved  in  the 
future  are  overdraft  and  imported  salts  (in  water) 
that  do  not  leave  the  basin  after  water  is  used. 
(Rochester-PTT) 
W90-11498 


6G.  Ecologic  Impact  Of 
Water  Development 


SENSITIVITY  OF  ESTUARINE  SYSTEMS. 

South  Florida  Water  Management  District,  West 
Palm  Beach.  Dept.  of  Resource  Management. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 10589 


EVALUATION  OF  THE  IMPACTS  OF  DEAD- 
END CANALS  AND  IMPOUNDMENTS  ON  AN 
ESTUARINE  ECOSYSTEM. 

Coastal  Science  and  Engineering,  Inc.,  Columbia, 

SC. 

B.  J.  Baca,  J.  S.  Dingman,  and  T.  E.  Lankford. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.   1988.  p  201-212,  6  fig,  2  tab,  33  ref. 
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Descriptors:  'Canals,  'Coastal  waters,  *Ecological 
effects,  'Reservoirs,  'Tidal  waters,  'Urbanization, 
•Water  resources  development,  Florida,  Flushing, 
North  Inlet,  South  Carolina,  Species  diversity, 
Water  quality,  Winyah  Bay. 

Studies  concerning  the  influence  of  dead-end 
canals  on  estuarine  water  quality  are  few  in  the 
eastern  U.S.  and  are  limited  mostly  to  microtidal 
systems  in  Florida.  The  impacts  of  brackish-water 
impoundments  on  adjacent  estuarine  waters  are 
also  relatively  unknown.  The  North  Inlet  estuary, 
in  South  Carolina,  is  a  relatively  clean  environ- 
ment influenced  by  waters  from  adjacent  Winyah 
Bay  to  the  west  and  by  a  large  housing  develop- 
ment to  the  North.  The  housing  development  con- 
tains two  areas  where  water  quality  problems  have 
potential  for  occurrence-dead-end  canals  and  man- 
made  impoundments.  The  combination  of  in- 
creased development  within  existing,  manmade  al- 
terations of  hydraulic  conditions  has  created  an 
opportunity  for  research  of  impacts  on  the  adja- 
cent estuary.  Water  quality  studies,  biological  sur- 
veys, and  hydrodynamic  modeling  were  per- 
formed over  a  two  year  period.  Results  from  these 
studies  indicate  that  a  problem  exists  in  the  canals 
and  impoundments  which  affect  adjacent  natural 
areas.  Biological  surveys  correlated  well  with 
water  quality  data  species  diversity  decreased  and 
pollution-tolerant  species  increased  in  proximity  to 
the  dead-end  canals  and  impoundments.  Hydrody- 
namic modeling  successfully  demonstrated  that  sig- 
nificantly increased  tidal  flushing  can  be  accom- 
plished by  connecting  the  dead-end  portion  of  the 
canal  system  to  large  tidal  creek.  (See  also  W90- 
10584)  (Author's  abstract) 
W90- 10597 


LARVAL  STRIPED  BASS  AND  THE  FOOD 
CHAIN:  CAUSE  FOR  CONCERN. 

East  Carolina  Univ.,  Greenville,  NC.  Inst,  for 
Coastal  and  Marine  Resources. 
R.  A.  Rulifson,  J.  E.  Cooper,  and  D.  W.  Stanley. 
IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  213-224,  4  fig,  21  ref. 

Descriptors:  'Bass,  'Biological  studies,  'Coastal 
waters,  'Deltas,  'Ecological  effects,  'Food  chains, 
'Roanoke  River,  'Water  resources  development, 
Albemarle  Sound,  Dams,  Estuaries,  Flow  charac- 
teristics, Flow  control,  North  Carolina,  Phyto- 
plankton,  Population  dynamics,  Roanoke  Rapids 
Dam,  Zooplankton. 

In  1984  and  1985,  phytoplankton,  zooplankton,  and 
striped  bass  larvae  were  collected  from  the  lower 
Roanoke  River  delta,  and  western  Albemarle 
Sound,  North  Carolina,  to  determine  whether  a 
disruption  of  the  food  chain  might  be  responsible 
for  a  dramatic  decline  in  the  Albemarle  striped 
bass  stock.  Zooplankton  density  was  lower  than 
expected  based  on  the  phytoplankton  to  zooplank- 
ton ratio.  Zooplankton  abundance  was  limited  by 
an  unknown  factor;  something  other  than  phyto- 
plankton. Peak  zooplankton  abundance  occurred  in 
the  Roanoke  delta,  probably  held  in  the  area  by  a 
mixing  of  Roanoke  waters  with  western  Albemarle 
sound.  Larval  stripped  bass  had  relatively  poor 
feeding  success  as  exhibited  by  few  zooplankton 
prey  items  in  larval  fish  stomachs.  In  1984,  larval 
stripped  bass  were  transported  downstream  too 
rapidly  by  high  freshwater  discharge  and  passed 
through  the  delta  and  into  the  western  Sound 
before  first  feeding  was  initiated.  Reduced  flow 
conditions  in  1985  resulted  in  the  zooplankton  de- 
veloping early  in  the  season  and  larger  than  that 
observed  in  1984.  However,  striped  bass  larvae 
were  transported  downstream  too  slowly.  First 
feeding  was  initiated  upstream  of  the  peak  zoo- 
plankton community.  Flow  of  the  Roanoke  River 
watershed  below  the  fall  line  is  controlled  primari- 
ly by  the  Roanoke  Rapids  dam  located  at  River 
Mile  137.  The  authors  conclude  that  river  flow 
controls  the  development  of  the  zooplankton  com- 
munity and  timing  of  striped  bass  larvae  transport- 
ed from  the  historical  spawning  grounds  upstream. 
(See  also  W90- 10584)  (Author's  abstract) 
W90- 10598 


COUPLED  THREE-DIMENSIONAL  GROUND- 
WATER FLOW  AND  LAKE-STAGE  MODEL  OF 
NORTHERN  PALM  BEACH  COUNTY,  FLORI- 
DA. 

GeoTrans,  Inc.,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-10616 


GROUND-WATER  AND  SURFACE-WATER 
CONDITIONS  IN  THE  CHICOD  CREEK 
BASIN,  NORTH  CAROLINA,  BEFORE, 
DURING,  AND  AFTER  CHANNEL  MODIFICA- 
TIONS. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W90-10617 


DEVELOPMENT  OF  ANISOTROPY  IN  SANDY 
COASTAL  AQUIFERS. 

Calgary  Univ.  (Alberta).  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-10619 


HYDROGEOLOGY  AND  EFFECTS  OF 
GROUND-WATER  WITHDRAWALS  IN  THE 
CASTLE  HAYNE  AQUIFER  IN  COASTAL 
NORTH  CAROLINA. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90- 10622 


THREE-DIMENSIONAL  FLOW  MODEL  FOR 
ANALYSIS  OF  REMEDIATION  EFFORTS  AT 
A  POLLUTED  COASTAL  AQUIFER. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-10629 


INSTITUTIONAL  BARRIERS  TO  ENVIRON- 
MENTAL PROTECTION  PROGRAMS:  AN  AS- 
SESSMENT METHODOLOGY. 

Tennessee  Univ.,  Knoxville.  Graduate  School  of 

Planning. 

For   primary  bibliographic  entry  see  Field   5G 

W90- 10632 


WETLANDS  RESTORATION:  THE  PRIVATE 
SECTOR  TO  THE  RESCUE. 

Coastal  Environments,  Inc.,  Baton  Rouge,  LA. 
R.  E.  Emmer. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  747-756,  42  ref. 

Descriptors:  'Coastal  waters,  'Coastal  zone  man- 
agement, 'Land  use,  'Louisiana,  'Water  resources 
management,  'Wetlands,  Environmental  protec- 
tion, Land  management,  Public  policy. 

Louisiana  is  losing  approximately  50  sq  mi  of 
coastal  wetlands  annually  to  regional  subsidence, 
saltwater  intrusion,  lack  of  freshwater,  canal  and 
channel  excavations,  shoreline  erosion  and  urban 
development.  In  the  Pontchartrain-Maurepas  Basin 
of  southeast  Louisiana,  wetlands  decreased  by  13% 
between  1956  and  1978.  Some  of  the  most  valuable 
habitats  are  the  wetlands  that  fringe  the  Pleisto- 
cene terrace  on  the  north  shore  of  the  lake  in  St. 
Tammany  Parish  (county),  one  of  the  ten  fastest 
growing  counties  in  the  U.S..  Federal  conservation 
agencies  want  to  protect  these  deteriorating  wet- 
lands, but  they  have  other  priorities  for  limited 
funds.  State  and  local  funds  are  similarly  restricted 
due  to  revenue  problems.  The  right  combination  of 
circumstances  is  present  for  the  commitment  of 
private  capital  for  the  long-term  benefit  of  the 
basin.  These  circumstances  are:  (1)  natural  wetland 
deterioration  is  unchecked  and  will  result  in  the 
loss  of  valuable  wetlands  in  the  foreseeable  future; 
(2)  federal,  state,  and  local  conservation  agencies 
desire  to  protect  the  wetlands  but  are  unable  to 
achieve  their  goal;  and  (3)  developers  control  the 


land  in  question  and  are  convinced  that  a  profitable 
market  exists  for  a  part  of  it.  However,  federal 
agencies  are  not  able  to  interpret  national  policy  to 
address  the  problems  of  specific  areas;  i.e.,  they 
cannot  establish  a  position  for  permitting  non- 
water  dependent  uses  when  practical  alternatives 
are  available.  If  developers  receive  permits  for  the 
conversion  of  'X'  acreage  of  low  quality  and  dete- 
riorating wetlands  that  will  be  open  water  in  30  to 
40  years  as  a  result  of  ongoing  and  unchecked 
processes,  they  are  willing  to  set  aside  'Y'  acreage 
in  a  federally  approved  management  program  to 
serve  in  perpetuity  as  wetland  habitat.  Through 
this  approach,  both  the  developer  and  the  general 
public  benefit.  It  is  time  to  look  to  the  private 
sector  to  rescue  wetlands.  (See  also  W90-10584) 
(Author's  abstract) 
W90- 10640 


PROTECTING  WETLANDS  WITH  SWAMP- 
BUSTER. 

Soil  Conservation  Service,  Raleigh,  NC. 

J.  H.  Canterberry. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.  1988.  p  785-788,  2  tab,  8  ref. 

Descriptors:  'Coastal  waters,  'Environmental  pro- 
tection, 'Regulations,  'Swampbuster,  'Wetlands, 
Agriculture,  Farming,  Land  clearing,  Land  use, 
North  Carolina. 

The  wetland  conservation  provision  of  the  Food 
Security  Act  of  1985,  commonly  known  as 
'Swampbuster'  is  aimed  at  discouraging  the  con- 
version of  wetland  to  cropland.  Persons  (farmers) 
who  convert  wetland  and  plant  annual  crops  lose 
eligibility  for  certain  J.S.  Department  of  Agricul- 
ture (USDA)  program  benefits.  Swampbuster  is 
proving  to  be  effective  in  North  Carolina  for  pro- 
tecting wetlands.  With  a  depressed  farm  economy, 
farmers  need  USDA  farm  support,  storage  loans 
and  commodity  payments,  etc.,  to  survive;  there- 
fore they  cannot  afford  to  clear  land  that  meets  the 
wetland  criteria  of  the  1985  Farm  Bill  and  lose 
their  USDA  program  benefits.  From  a  farmer's 
perspective,  a  lot  of  land  that  isn't  very  wet  is 
considered  wetlands.  Land  that  was  once  consid- 
ered as  potentially  good  cropland  can  no  longer  be 
converted.  This  is  having  a  significant  impact  on 
the  price  of  undeveloped  land  and  will  affect  the 
value  of  farms.  (See  also  W90-10584)  (Author's 
abstract) 
W90- 10643 


RESTRUCTURING  NATIONAL  WATER  QUAL- 
ITY MANAGEMENT  POLICY  TO  PROTECT 
COASTAL  RESOURCES. 

Tennessee  Valley  Authority,  Knoxville.  Environ- 
mental Quality  Staff. 

For  primary  bibliographic  entry  see  Field  5G. 
W90- 10646 


PROCEEDINGS  OF  THE  NATIONAL  WORK- 
SHOP ON  METHODS  TO  MINIMIZE  DREDG- 
ING IMPACTS  ON  SEA  TURTLES. 

May  11-12,  1988,  Jacksonville,  Florida.  Miscellane- 
ous Paper  EL-90-5,  1990.  91p.  Compiled  by  Dena 
D.  Dickerson  and  David  A.  Nelson. 

Descriptors:  'Dredging,  'Endangered  species, 
•Environmental  impact,  'Florida,  'Law  enforce- 
ment, 'Legal  aspects,  'Turtles,  Channel  improve- 
ment, Coastal  engineering,  Telemetry,  Tracking 
techniques. 

The  US  Army  Corps  of  Engineers  sponsored  a 
workshop  on  methods  to  minimize  the  impact  of 
dredging  operations  on  sea  turtles,  held  in  Jackson- 
ville, Florida  in  May  1988.  The  workshop  ad- 
dressed requirements  of  Section  7(b)(4)  of  the  En- 
dangered Species  Act  (ESA),  which  states  that 
when  a  proposed  agency  action  may  incidentally 
take  individuals  of  listed  species  status,  the  Nation- 
al Marine  Fisheries  Service  will  issue  a  statement 
which  specifies  the  impact  of  such  incidental 
taking  and  that  reasonable  and  prudent  measures 
will  be  provided  to  minimize  such  impacts.  The 
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imary  objective  of  the  workshop  was  to  identify 
gineering  and/or  biological  methods  that  would 
:vent  mortality  and  harm  to  sea  turtles  by 
sdges.  The  specific  areas  of  concern  were  the 
iects  from  maintenance  dredging  operations  con- 
cted  annually  for  the  US  Navy  in  the  Cape 
inaveral  and  King's  bay  ship  channels.  Major 
pics  addressed  during  technical  sessions,  group 
eussions,  and  formal  presentations  were  provi- 
ins  of  the  ESA,  studies  of  turtle  mortality  due  to 
sdging  activities,  alternative  dredging  tech- 
nics, and  studies  of  sea  turtle  ecology.  (See  W90- 
669  thru  W90-10676)  (Tappert-PTT) 
90-10668 


/ERVIEW  OF  THE  ENDANGERED  SPECIES 

71  OF  1973,  AS  AMENDED,  AND  ITS  APPLI- 

ITION      TO      ENDANGERED      SPECDES/ 

iEDGING  CONFLICTS  IN  PORT  CANAVER- 

L  FLORIDA. 

itional  Marine  Fisheries  Service,  St.  Petersburg, 

^.  Southeast  Region. 

ir  primary  bibliographic  entry  see  Field  6E. 

90-10669 


IPLEMENTATION  OF  THE  ENDANGERED 
'ECIES  ACT,  CANAVERAL  NAVIGATION 
1ANNEL  DREDGING,  A  CASE  HISTORY. 

■my  Engineer  District,  Jacksonville,  FL.  Envi- 

nmental  Resource  Branch. 

D.  Moulding. 

I  Proceedings  of  the  National  Workshop  on 

ethods  to  Minimize  Dredging  Impacts  on  Sea 

irtles,  May   11-12,   1988,  Jacksonville,  Florida. 

iscellaneous  Paper  EL-90-5,  1990.  p  26-29.  2  fig. 

jscriptors:  *Dredging,  'Endangered  species, 
invironmental  impact,  *Florida,  *Law  enforce- 
:nt,  *Legal  aspects,  'Navigation  channels,  *Tur- 
s,  Channel  improvement. 

le  Canaveral  channel  was  constructed  in  the 
rly  1950's,  and  unlike  most  channels  in  Florida  it 
is  constructed  through  the  barrier  island  where 
ere  had  been  no  inlet  before.  There  has  been 
me  dredging  in  the  channel  almost  every  year 
ice,  with  no  reported  instances  of  sea  turtle 
jury  or  mortality.  A  large  number  of  turtles  were 
ited  in  the  channel  area  in  the  two  winters  prior 

the   1980  dredging  season;  consequently,  the 
itional  Marine  Fisheries  Service  and  the  Corps 

Engineers  agreed,  after  formal  consultations 
ider  Section  7  of  the  Endangered  Species  Act 
SA),  to  implement  a  turtle  rescue  plan  if  dredge 
Ice  of  turtles  was  documented.  When  the  take 
as  in  fact  documented,  a  local  fisherman  unsuc- 
ssfully  attempted  to  trawl  ahead  of  the  dredge  to 
iai  the  turtles.  The  continued  loss  of  turtles 
suited  in  a  conflict  with  Section  9  of  the  ESA,  a 
inflict  that  was  not  resolved  until  1982,  when  the 
SA  was  amended  to  allow  a  level  of  incidental 
ke  to  be  factored  into  the  jeopardy  determina- 
>n.  Measures  to  provide  increased  protection  to 
a  turtles  have  evolved  and  improved  during  con- 
ltations  on  maintenance  dredging  since  1980,  but 
is  not  yet  possible  to  eliminate  all  mortality.  (See 
so  W90-10668)  (Tappert-PTT) 
'90-10670 


EA  TURTLES  OF  THE  KING'S  BAY  AREA 
ND  THE  ENDANGERED  SPECIES  OBSERV- 
R  PROGRAM  ASSOCIATED  WITH  CON- 
DUCTION DREDGING  OF  THE  ST.  MARY'S 
NTRANCE  SHD?  CHANNEL. 
eorgia  Univ.,  Athens.  Inst,  of  Ecology. 
I.  Richardson. 

1:  Proceedings  of  the  National  Workshop  on 
lethods  to  Minimize  Dredging  Impacts  on  Sea 
urtles,  May  11-12,  1988,  Jacksonville,  Florida, 
[iscellaneous  Paper  EL-90-5,  1990.  p  32-46.  2  fig. 

'escriptors:  'Channel  improvement,  'Dredging, 
Endangered  species,  'Environmental  impact, 
Florida,  'Georgia,  Coastal  engineering,  'Turtles, 
egal  aspects,  Navigation  channels. 

he  St.  Mary's  Entrance  Ship  Channel  has  been 
redged  to  provide  the  additional  depth  required 
i  Trident  submarines  to  be  based  at  the  King's 
ay  naval  base,  Georgia.  The  Georgia  Bight  area 


is  a  rich  organic  system,  driven  and  sustained  by 
the  pumping  action  of  the  tides.  In  its  entirety,  the 
Bight  probably  represents  the  principal  foraging 
area  for  the  loggerhead  sea  turtles  of  the  western 
Atlantic,  as  well  as  several  other  species  of  turtles. 
The  Endangered  Species  Observer  Program  has 
been  implemented  in  the  Georgia  Bight  and  has 
noted  eleven  turtle  incidents  of  concern.  Of  par- 
ticular interest  to  the  observer  program  are  the 
duration  of  turtle  entrainment  in  the  draghead, 
draghead  design,  collecting  basket  design,  collect- 
ing basket  efficiency,  lateral  discharge,  and  dredge 
loading  problems.  Based  upon  the  results  of  the 
observer  program,  the  problems  observed  to  date 
with  sea  turtles  and  dredging  operations  in  the  St. 
Mary's  Entrance  Channel  have  not  been  severe. 
The  number  of  documented  impacts  has  stayed 
within  acceptable  limits.  It  is  expected  that  the 
behavior  of  the  turtles  will  change  in  the  coming 
years  because  of  the  changes  that  will  be  made  to 
the  channel.  (See  also  W90- 10668)  (Tappert-PTT) 
W90-10671 


CANAVERAL  HARBOR  ENTRANCE  CHAN- 
NEL OPERATIONAL  MEASURES  TO  PRO- 
TECT SEA  TURTLES. 

Army  Engineer  District,  Jacksonville,  FL. 

S.  A.  Berry. 

IN:   Proceedings  of  the  National  Workshop  on 

Methods  to  Minimize  Dredging  Impacts  on  Sea 

Turtles,  May   11-12,   1988,  Jacksonville,  Florida. 

Miscellaneous  Paper  EL-90-5,  1990.  p  49-52. 

Descriptors:  'Channel  improvement,  'Dredging, 
'Endangered  species,  'Environmental  impact, 
'Florida,  'Harbors,  'Turtles,  Canaveral  Harbor, 
Legal  aspects,  Navigation  channels. 

The  Canaveral  Harbor  entrance  channel  is  a  Fed- 
eral project  maintained  annually  to  provide  a  re- 
quired depth  of  46  feet  mean  low  water  with  a  400- 
ft  width.  The  project  is  required  to  meet  State 
Water  Quality  Certification,  comply  with  the  En- 
dangered Species  Act  (ESA),  and  provide  a  navi- 
gable channel  for  commercial  interests  and  nation- 
al defense.  Sea  turtles  were  not  an  issue  until  1980, 
when  71  turtle  mortalities  directly  attributable  to 
dredging  were  documented.  The  Sea  Turtle/ 
Dredging  Task  Force  was  established  in  1981  by 
the  Jacksonville  District  of  the  Army  Corps  of 
Engineers  (COE).  One  of  the  focal  points  of  the 
task  force  was  dredge  modifications  designed  to 
reduce  turtle  take.  Changing  the  type  of  draghead 
may  be  the  most  significant  operational  change 
affecting  the  mortality  of  sea  turtles  during  dredg- 
ing operations.  Changing  from  an  IHC  draghead  to 
a  California-style  draghead  may  introduce  a  'cow- 
catcher' effect,  although  this  has  not  been  docu- 
mented. The  COE  did  test  'cow-catcher'  turtle 
deflectors  in  1981  and  1988,  with  mixed  results.  A 
chain  webbing  attached  forward  of  the  draghead 
appears  to  be  the  most  promising  design.  Monitor- 
ing of  turtle  mortalities  associated  with  dredging 
has  also  been  investigated.  Because  outflow  screen- 
ing for  turtle  parts  is  generally  believed  to  underes- 
timate the  turtle  take,  inflow  screening  techniques 
are  being  investigated.  Alternative  methods  of 
dredging,  such  as  clamshell  dredging  and  pipeline 
dredging,  are  being  tested  in  an  effort  to  reduce  the 
turtle  mortality  rate  in  Canaveral  Harbor.  (See  also 
W90-10668)  (Tappert-PTT) 
W90- 10672 


RADIO  TAGGING  OF  SEA  TURTLES. 

International  Technology  Corp.,  Knoxville,  TN. 
For  primary  bibliographic  entry  see  Field  7B. 
W90- 10675 


CURRENT  SEA  TURTLE  SURVEYS  AT  CAPE 
CANAVERAL  SHIP  CHANNEL. 

Florida  Univ.,  Gainesville.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  7B. 
W90- 10676 


ECOSYSTEM  MODEL  OF  THE  WESTERN 
WADDEN  SEA:  A  BRIDGE  BETWEEN  SCI- 
ENCE AND  MANAGEMENT. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  2L. 


W90- 10695 


FUNDAMENTALS  OF  AN  APPLIED  ECOSYS- 
TEM RESEARCH  PROJECT  IN  THE  WADDEN 
SEA  OF  SCHLESWIG-HOLSTEIN. 

Goettingen  Univ.  (Germany,  F.R.).  Systematisch- 

Gebotanisches     Inst,     und     Neuer     Botanischer 

Garten. 

C.  Leuschner,  and  B.  Scherer. 

Helgolaender  Meeresuntersuchungen  HEMEDC, 

Vol.  43,  No.  3/4,  p  565-574,  1989.  2  fig,  3  tab,  16 

ref. 

Descriptors:  'Ecosystems,  'Environmental  protec- 
tion, 'Research,  'Wadden  Sea,  'Water  resources 
management,  'West  Germany,  Coastal  waters,  Es- 
tuarine  environment,  Habitats,  Research  priorities, 
Theoretical  analysis. 

The  aims,  content  and  organizational  structure  of  a 
proposed  interdisciplinary  ecosystem  research 
project  in  the  Wadden  Sea  of  Schleswig-Holstein 
(West  Germany)  are  briefly  presented.  The  project 
will  include  research  on  both  fundamental  as  well 
as  applied  aspects  of  the  Wadden  Sea  ecosystems 
and  their  interaction  with  local  human  activities.  In 
contrast  to  most  of  the  other  completed  or  current- 
ly running  ecosystem  research  projects  on  tidal 
coasts,  a  considerable  part  of  the  scientific  work 
will  also  deal  with  aspects  of  ecosystem  manage- 
ment and  protection  of  the  various  marine  and 
semiterrestrial  habitats  of  the  Wadden  Sea.  Consid- 
erable attention  is  paid  to  theoretical  and  methodo- 
logical aspects  of  research  on  ecosystems  and  land- 
scape units.  In  particular,  the  adoption  of  a  hierar- 
chical view  of  complex  biological  and  environmen- 
tal systems  is  recommended.  (Author's  abstract) 
W90-10696 


ECOLOGICAL  ASPECTS  OF  ENVIRONMEN- 
TAL PROTECTION  IN  DESIGNING  RESER- 
VOIRS. 

A.  P.  Makhinya. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  8,  p  460-466,  February  1990.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No  8,  pp  29-34, 
August  1989. 

Descriptors:  'Design  criteria,  'Ecological  effects, 
'Environmental  protection,  'Reservoirs,  'Water 
resources  development,  Lakes,  Project  planning, 
Rivers,  Translations,  Water  quality  management, 
Water  use. 

The  state  of  the  ecosystems  of  both  rivers  and 
lakes  is  determined  not  only  by  their  hydrological, 
biological  and  chemical  parameters,  but  also  by 
their  methods  of  management.  Under  present  day 
conditions  (at  the  present  level  of  water  use  and 
anthropogenic  load),  neither  a  river  nor  a  lake,  no 
matter  what  primal  purity  they  originally  pos- 
sessed, can  withstand  the  powerful  pressure  of 
pollutants.  The  unsound  principle  of  using  rivers 
and  lakes  as  the  recipients  of  wastewater  and  other 
pollutants,  will  only  further  degrade  their  water 
quality.  There  are  two  major  positions  used  when 
predicting  water  quality:  (1)  the  development  of 
internal  design  measures  which  make  it  possible  to 
establish  reservoir  parameters  and  operating  re- 
gimes to  prevent  the  negative  manifestation  of 
restructuring  of  the  water  body  and  promote  the 
preservation  of  positive  phenomena  in  the  future; 
and  (2)  the  development  of  external  water  protec- 
tion measures  or  recommendations  taking  into  ac- 
count the  contradictory  requirements  of  various 
water  users,  and  meeting  the  requirements  of  pri- 
mary sanitary-domestic  (potable)  and  fisheries 
water  use  on  the  basis  of  a  system  standards  and 
regulations  document.  (Brunone-PTT) 
W90-10810 


COMBINED     REMOVAL     OF     SEDIMENTS 
FROM  THE  CHIRYURT  RESERVOIR. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-10811 


WETLANDS:  CONCERNS  AND  SUCCESSES. 

For  primary  bibliographic  entry  see  Field  2H. 
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W90-10912 


PLANT  COMMUNITY  STRUCTURE  IN  DIS- 
TURBED AND  UNDISTURBED  FORESTED 
WETLANDS. 

Lockheed  Engineering  and  Sciences  Co.,  Wash- 
ington, DC. 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 10922 


IMPACTS  OF  IRRIGATION  DRAINWATER 
ON  WETLANDS. 

National  Irrigation  Water  Quality  Program,  Wash- 
ington, DC. 
J.  P.  Deason. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  127-138,  2 
tab,  14  ref. 

Descriptors:  •Agricultural  runoff,  'Drainage 
water,  'Environmental  effects,  'Irrigation  effects, 
•Selenium,  'Water  pollution  effects,  'Water  pollu- 
tion sources,  'Wetlands,  Arizona,  California,  Geo- 
chemistry, Irrigation,  Montana,  Nevada,  Texas, 
Utah,  Wyoming. 

Over  the  past  four  years,  the  U.S.  Department  of 
the  Interior  has  been  engaged  in  a  program  to 
identify,  evaluate  and  respond  to  irrigation-induced 
contamination  problems  in  the  western  states.  To 
date  20  areas  in  13  states  have  been  selected  for 
investigation.  Reconnaissance-level  studies  focus- 
ing on  identification  of  irrigation-induced  contami- 
nation problems  have  been  completed  at  nine  loca- 
tions in  Arizona,  California,  Montana,  Nevada, 
Texas,  Utah,  and  Wyoming.  Results  reveal  signifi- 
cant adverse  impacts  on  a  number  of  wetland  areas 
receiving  irrigation  drainage  water.  Several  obser- 
vations about  the  nature  of  irrigation-induced  con- 
tamination problems  can  be  made:  (1)  it  appears 
that  selenium  is  the  constituent  of  concern  most 
commonly  found  at  elevated  concentrations  in 
wetland  ecological  systems  receiving  irrigation 
drainage  water;  (2)  concentrations  of  analytes  were 
found  to  vary  widely  on  a  spatial  basis  in  all 
environmental  media  sampled;  (3)  closed  water- 
sheds are  an  important  physical  characteristic  of 
locations  that  may  tend  to  exhibit  symptoms  of 
irrigation-induced  contamination;  and  (4)  other  hy- 
drologic  and  geochemical  characteristics  can  also 
serve  as  indicators  of  potential  problems  with  irri- 
gation drainage.  (See  also  W90-10912)  (Lantz- 
PTT) 
W90- 10924 


WETLAND  PLANT  COMMUNITIES  ON  THE 
SHORELINE  OF  A  NEWLY  CONSTRUCTED 
RESERVOIR. 

Normandeau  Associates-Southeast,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 10941 


TWO  URBAN  STREAM  RECONSTRUCTION 
AND  WETLAND  RESTORATION/CREATION 
PROJECTS  IN  AURORA,  COLORADO. 

Greenhorne  and  O'Mara,  Inc.,  Aurora,  CO.  Water 
Resources  Dept. 

R.  P.  Gildersleeve,  D.  J.  Williams,  and  D.  J. 
Cooper. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  345-353,  3  ref. 

Descriptors:  'Colorado,  'Mitigation,  'Stream 
flow,  'Urban  areas,  'Water  resources  manage- 
ment, 'Wetland  restoration,  Case  studies,  Channel 
improvement,  Drainage  canals,  Environmental 
protection,  Flood  control,  Flooding,  Sand  Creek, 
Vegetation,  Wetlands. 

Two  projects  constructed  in  1987  and  1988,  in  the 
City  of  Aurora,  Colorado  are  addressed.  Each 
project  involved  extensive  modifications  to  drain- 
age channels  to  confine  flood  flows  and  mitigate 
impacts  to  wetlands  caused  by  stream  channel  re- 
construction.  The   Sand   Creek   project   was   de- 


signed and  constructed  to  contain  the  100  year 
runoff  event  in  an  active  alluvial  channel.  Disrup- 
tion of  wetlands  was  mitigated  both  on  and  off 
channel.  Off-channel,  a  4  acre  wetland  was  con- 
structed to  create  open  water  channels  and  ponds, 
expand  existing  herbaceous  shoreline  vegetation, 
create  shrub  dominated  wetlands,  and  enrich  the 
floristic  composition  of  cottonwood  forests.  On- 
channel  mitigation  was  designed  to  restore  wet- 
lands that  existed  prior  to  channel  improvements. 
The  Horseshoe  Park  project  involved  channel  deg- 
radation in  an  existing  wetland  which  lowered  the 
groundwater  table  and  reduced  frequency  of  sur- 
face flooding  resulting  in  the  drying  up  of  a  large 
wetland.  A  system  of  grade  control  structures  was 
designed  and  built  to  control  the  gradient  of 
streams,  eliminate  headcutting  and  erosion,  pro- 
vide a  high  water  table  and  periodic  surface  water 
flooding  of  the  wetland  areas.  A  total  of  21.9  acres 
of  high  quality  wetlands  were  created  and  protect- 
ed. (See  also  W90-10912)  (Author's  abstract) 
W90- 10945 


WETLAND  VEGETATION  CHANGES  RESULT- 
ING FROM  DRAINAGE  OF  SOUTH  FLORIDA 
FLATWOODS. 

Treasure  Coast  Regional  Planning  Council,  Palm 
City,  FL. 

S.  E.  Black,  and  D.  W.  Black. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  391-400,  1 
tab,  16  ref. 

Descriptors:  'Drainage  effects,  'Ecological  ef- 
fects, 'Florida,  'Species  diversity,  'Urban  runoff, 
'Urbanization,  'Vegetation,  'Wetlands,  Environ- 
mental protection,  Land  use. 

Pine  flatwoods  in  Palm  Beach,  Martin,  St.  Lucie 
and  Indian  River  Counties  contain  numerous  small, 
isolated  wetlands.  Most  of  these  wetlands  contain 
standing  water  only  during  the  wet  season.  The 
vegetation  of  these  wetlands  is  dominated  by  hy- 
drophytic  grasses  and  sedges,  and  various  other 
emergent  marsh  plants  with  strong  zonation  relat- 
ed to  elevation  and  soil  type.  Human  encroach- 
ment is  rapidly  destroying  this  habitat  in  spite  of 
wetland  protection  regulations.  Isolated,  ephemer- 
al wetlands  in  flatwoods  have  unique  wildlife 
values  that  are  difficult  to  preserve  because  they 
result  from  upland/wetland  interactions.  Evalua- 
tion of  the  environmental  status  of  these  wetlands 
depends  on  understanding  the  vegetation  and  how 
it  responds  to  drainage.  Slash  pine,  dog  fennels, 
beard  grasses,  and  bloodroot  are  conspicuous 
plants  which  may  occasionally  be  useful  as  signals 
of  drainage  or  disturbance.  In  general,  however, 
analysis  of  the  ecological  affinities  of  a  broad  range 
of  the  species  present  gives  a  much  more  reliable 
picture  of  the  status  of  a  flatwoods  wetland.  Be- 
cause the  isolated  wetlands  are  difficult  to  preserve 
or  mitigate  for,  they  are  good  candidates  for  inno- 
vative techniques  such  as  mitigation  banking  or 
compensation  (giving  wetland  mitigation  credit  for 
preservation  of  natural  upland  habitat  that  in- 
creases the  environmental  value  of  preserved  wet- 
lands). (See  also  W90-10912)  (Lantz-PTT) 
W90- 10949 


NUMERICAL  MODEL  OF  THE  EFFECTS  OF 
PROPELLER  WASH  AND  SHIP-INDUCED 
WAVES  FROM  COMMERCIAL  NAVIGATION 
IN  AN  EXTENDED  NAVIGATION  SEASON  ON 
EROSION,  SEDIMENTATION,  AND  WATER 
QUALITY  IN  THE  GREAT  LAKES  CONNECT- 
ING CHANNELS  AND  HARBORS. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-11088 


APPLICATION  OF  WETLAND  VALUATION 
TECHNIQUES:  EXAMPLES  FROM  GREAT 
LAKES  COASTAL  WETLANDS. 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  6B. 

W90- 11231 


BENEFICIAL  USES  OF  DREDGED  MATE 
AL. 

For  primary  bibliographic  entry  see  Field  5E. 
W90-11316 


OVERVIEW     OF     BENEFICIAL     USES 
BERMS. 

Coastal  Engineering  Research  Center,  Vicksbt 

MS. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-11317 


LOW   WAVE   ENERGY   STABILIZATION 
SHORELESES. 

Moffatt  and  Nichol  Engineers,  Raleigh,  NC. 
For  primary  bibliographic  entry  see  Field 
W90-11318 


ENVIRONMENTAL     CONSIDERATIONS 
USING       BEACH       NOURISHMENT       F 
DREDGED  MATERIAL  PLACEMENT. 

Army  Engineer  Waterways  Experiment  Stati 

Vicksburg,  MS. 

D.  A.  Nelson,  and  E.  J.  Pullen. 

IN:  Beneficial  Uses  of  Dredged  Material.  Proce 

ings  of  the  Gulf  Coast  Regional  Workshop,  A 

26-28,  1988,  Galveston,  Texas.  Technical  Rep 

D-90-3,  February  1990.  p  113-128.  70  ref. 

Descriptors:  'Bank  stabilization,  'Beach  nour 
ment,  'Beneficial  use,  'Dredging,  *Environmei 
effects,  *Erosion  control,  Beach  erosion,  Ecoli 
cal  effects,  Marsh  vegetation,  Sea  grasses,  S 
mentation,  Water  quality. 

Erosion  is  a  major  problem  along  coastal  sh< 
lines.  One  of  the  most  environmentally  desin 
and  cost-effective  shore  protection  alternative 
beach  nourishment.  The  major  concerns  relatec 
beach  nourishment  are  the  time  of  material  pli 
ment,  the  grain  size  of  the  material  placed,  and 
compaction  of  the  material  after  placement.  Scr 
uling  nourishment  in  the  late  fall  and  winter  i 
be  less  detrimental  than  during  the  spring  thro 
early  fall,  when  most  coastal  animals  are  spawr 
or  nesting.  The  grain  size  of  the  material  pla 
should  be  as  similar  to  the  natural  beach  sedimi 
as  possible.  If  a  compatible  sand  size  is  used,  n 
organisms  will  rapidly  recolonize  the  beach, 
change  in  sediment  size  may  result  in  a  changi 
organisms  using  the  substrate.  In  addition,  if 
material  is  very  fine,  problems  with  turbidity  r 
occur  nearshore  both  during  and  after  placem 
Turbidity  and  sedimentation  can  be  reduced 
minimizing  the  silt  and  fine  sediments  in  the  I 
rowed  material.  Another  physical  change  in 
sediments  which  can  occur  is  increased  comi 
tion.  This  may  be  the  result  of  an  increase  in 
material,  mineralization  or  binding  together  of  ] 
tides,  and  layering  of  flat-shaped  grains.  An 
crease  in  compaction  of  the  beach  sediments 
make  them  less  suitable  for  burrowing  organis 
particularly  sea  turtles.  When  incompatible  mat 
al  must  be  used,  some  potential  alternatives  are: 
to  overlay  the  renourished  material  with  suit: 
sediments,  (2)  to  preserve  the  existing  beach 
nourishing  adjacent  to  it,  and  (3)  to  soften  the  i 
material  by  tilling.  Planting  beach  grasses  a 
nourishment  will  reduce  blowing  sand  and  cr< 
sand  dunes.  The  sand  dunes  will  then  be  a  son 
of  sand  during  storm  erosion.  (See  also  W90-1 13 
(Geiger-PTT) 
W90- 11320 


ENVIRONMENTAL         ASSESSMENT 
DREDGED  MATERIAL  DISPOSAL  ON  GR 
ING   LANDS   AT   EAST   MATAGORDA   B, 
TEXAS. 

Texas  A  and  M  Univ.  at  Galveston. 

J.  W.  Webb,  and  M.  C.  Landin. 

IN:  Beneficial  Uses  of  Dredged  Material.  Proc« 

ings  of  the  Gulf  Coast  Regional  Workshop,  A 

26-28,  1988,  Galveston,  Texas.  Technical  Ret 

D-90-3,  February  1990.  p  144-158.  2  fig,  12  tal 

ref. 

Descriptors:  *Beneficial  use,  'Dredging,  'Envii 
mental   effects,   'Grazing,   'Salt  marshes,   *S| 
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nks,  *Waste  disposal,  Biomass,  East  Matagorda 
iy,  Ecological  effects,  Nutrients,  Rangeland, 
ixas,  Vegetation  effects. 

le  effect  of  deposition  of  dredged  material  on 
izing  land  and  revegetation  was  examined  at  68 
npling  stations  on  lands  adjacent  to  East  Mata- 
rda  Bay  in  the  Galveston  District.  At  each  sam- 
ng  station,  measurements  were  made  of  percent 
ver  of  each  species  and  total  percent  ground 
ver,  biomass,  chemical  analyses  of  plant  leaf  tips, 
il  water  salinity,  soil  particle  size,  and  possible 
uns  in  dredged  material.  Depth  of  dredged  mate- 
d  at  each  station  was  also  measured.  Data  were 
llected  prior  to  disposal,  approximately  1  week 
:er  disposal,  at  the  end  of  the  first  growing 
ison,  at  1  yr,  and  at  the  end  of  the  second 
owing  season.  Results  showed  that  vegetation 
mposition,  cover,  and  biomass  were  not  signifi- 
ntly  impacted  when  sediment  depth  (after  com- 
ction)  was  below  12  cm.  Vegetation  cover  and 
amass  were  significantly  reduced  when  sediment 
pth  exceeded  18  cm.  Vegetation  near  outfalls 
is  impacted  because  of  depth  of  sediment,  while 
getation  in  depressions  was  impacted  by  accu- 
sation of  sediment.  Sediment  filtered  through 
getation  up  to  550  m  from  pipe  outfalls,  but 
mificant  changes  in  vegetation  occurred  primari- 

near  outfalls  or  in  depressions.  The  crude  pro- 
in  content  of  plants  was  slightly  increased  by 
edged  material  deposition.  No  significant  amount 

toxic  substances  appeared  in  plants  grown  on 
edged  material  compared  to  plants  grown  on 
gular  soU.  (See  also  W90-11316)  (Geiger-PTT) 
90-11321 


SE  OF  DREDGED  MATERIAL  ISLANDS  BY 
M.ONIAL  NESTING  WATERBIRDS  IN  THE 
ORTHERN  GULF  COAST. 

rmy  Engineer  Waterways  Experiment  Station, 
icksburg,  MS. 
I  C.  Landin. 

I:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
gs  of  the  Gulf  Coast  Regional  Workshop,  April 
i-28,  1988,  Galveston,  Texas.  Technical  Report 
-90-3,  February  1990.  p  160-173.  4  fig,  1  tab,  12 
f. 

escriptors:  *Beneficial  use,  'Dredging,  *Spoil 
inks,  *Spoil  disposal,  *Waste  disposal,  'Water 
rds,  *Waterfowl,  'Wildlife  habitats,  Ecological 
fects,  Environmental  effects,  Gulf  of  Mexico, 
'ildlife  conservation. 

he  primary  use  of  dredged  material  islands  is  by 
unerous  species  of  birds.  The  US  Army  Corps  of 
ngineers  has  built  over  2,000  islands  during 
'edging  operations  over  the  past  100  years.  There 
e  generally  four  types  of  dredged  material  islands 
id  sites  used  by  colonially  nesting  waterbird  spe- 
es  throughout  North  America.  Mainland  disposal 
tes  (diked  and  undiked)  are  less  frequently  used 
:cause  they  allow  access  to  ground  predators 
ich  as  raccoons  and  coyotes.  Older  undiked  is- 
nds  and  diked  islands  are  the  most  commonly 
xurring  colony  islands.  The  fourth  type  of 
land,  very  large  confined  disposal  facility 
DDFs),  can  be  used  for  decades  for  placement  of 
laterial  from  more  than  one  dredging  project. 
here  are  three  CDFs  in  the  northern  gulf  coast 
:gion,  all  of  which  are  used  by  nesting  seabirds.  In 
le  northern  gulf  coast  region  there  are  645 
redged  material  islands  and  sites.  By  contrast, 
tere  is  much  less  available  natural  habitat  for 
esting  waterbirds  in  Mississippi,  Louisiana,  and 
exas,  where  68,  56,  and  58%,  respectively,  of  all 
redged  material  islands  and  sites  have  nesting 
olonies.  Twenty-seven  colonially  nesting  water- 
ird  species  and  several  other  non-colonial  species 
re  nesting  on  dredged  material  islands  and  sites  in 
le  northern  gulf  coast.  Among  these  are  black 
dmmers,  tern  species,  brown  pelicans,  American 
/hite  pelicans,  gull  species,  heron  and  egret  spe- 
ies,  ibis  species,  cormorants,  roseate  spoonbills, 
nd  other  less  numerous  nesting  species  such  as  the 
lack-necked  stilt,  American  oystercatchers  and 
nllets,  clapper  rails,  snowy  plovers,  and  killdeers. 
Jesting  waterbirds  are  attracted  to  dredged  mate- 
ial  because  the  sites  offer  protection  from  ground 
Tedators,  a  wide  range  of  habitat,  and  ample  feed- 
ng  areas  in  nearby  waters.  The  federal,  state,  and 
acal   governments   should   work   in   cooperation 


with  private  organizations  and  the  Corps  of  Engi- 
neers in  protecting  and  managing  waterbird  nest- 
ing sites  on  dredged  material  lands.  (See  also  W90- 
11316)  (Geiger-PTT) 
W90- 11322 


BENEFICIAL  USES  OF  DREDGED  MATERIAL 
WITHIN  THE  NEW  ORLEANS  DISTRICT. 

Army  Engineer  District,  New  Orleans,  LA. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11323 


USING  NEW  WORK  AND  MAINTENANCE 
MATERIAL  FOR  MARSH  CREATION  IN  THE 
GALVESTON  DISTRICT. 

Army  Engineer  District,  Galveston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11324 


OVERVIEW  OF  DREDGE  MATERIAL  MAN- 
AGEMENT IN  THE  VICKSBURG  DISTRICT. 

Army  Engineer  District,  Vicksburg,  MS. 
For  primary  bibliographic  entry  see  Field  5E. 
W90- 11325 


DREDGED  MATERIAL  DISPOSAL:  WHAT  IS 
IN  THE  FUTURE. 

For  primary  bibliographic  entry  see  Field  5E. 
W90- 11326 


DEVELOPMENT  AND  OPERATIONS  OF  THE 
CONTAINMENT  AREA  AQUACULTURE  PRO- 
GRAM (CAAP)  DEMONSTRATION  SHRIMP 
FARM. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5E. 

W90-11327 


THIN-LAYER  PLACEMENT  OF  DREDGED 
MATERIAL:  A  METHOD  FOR  REDUCED  EN- 
VIRONMENTAL IMPACT. 

Army  Engineer  District,  Mobile,  AL. 

For   primary   bibliographic   entry   see   Field    5G. 

W90-11328 


DREDGING  RESEARCH  PROGRAM. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
L.  Vallianos. 

IN:  Beneficial  Uses  of  Dredged  Material.  Proceed- 
ings of  the  Gulf  Coast  Regional  Workshop,  April 
26-28,  1988,  Galveston,  Texas.  Technical  Report 
D-90-3,  February  1990.  p  258-267. 

Descriptors:  'Beneficial  use,  'Dredging,  'Environ- 
mental effects,  'Research  priorities,  Cost  analysis, 
Maintenance,  Management  planning,  Monitoring, 
Navigation  channels. 

In  1988,  the  US  Army  Corps  of  Engineers 
launched  a  major  research  and  development  pro- 
gram to  address  problems  and  needs  arising  in  the 
performance  of  its  dredging  mission.  The  Dredg- 
ing Research  Program  focuses  on  a  broad  horizon 
of  problem  areas  related  to  the  physical  aspects  of 
dredging  or  dredging  projects.  The  Corps  dredges 
and  maintains  some  25,000  miles  of  commercially 
navigable  channels  serving  some  400  ports.  The 
need  to  affirm  the  Corps  expertise  in  the  operation- 
al aspects  of  dredging  led  to  the  development  of 
the  Dredging  Research  Program.  The  Dredging 
Research  Program  was  authorized  with  a  $3  mil- 
lion budget.  The  Dredging  Research  Program's 
technical  structure  consists  of  five  problem  areas  of 
investigation:  the  analysis  of  dredged  material  dis- 
posed in  open  waters;  material  properties  related  to 
navigation  and  dredging;  dredge  plant  equipment 
and  system  processes;  vessel  positioning,  survey 
controls,  and  dredge  monitoring  systems;  and  man- 
agement of  dredging  projects.  Those  participating 
in  accomplishing  this  research  effort  include:  the 
US  Army  Engineer  Waterways  Experiment  Sta- 
tion; Engineer  Topographic  Laboratories  Corps  of 
Engineers  Districts  and  Divisions;  and  various  re- 
search and  development  contractors.  The  Dredg- 


ing Research  Program  will  utilize  various  media  to 
assure  expedient  transfer  of  results  and  methods  to 
facilitate  their  utilization.  Results  of  the  program 
will  be  presented  in:  a  periodic  bulletin;  manuals; 
specifications;  technical  reports;  technical  notes; 
miscellaneous  papers;  computer  software  and  user 
guides;  instructional  videotapes;  lectured  training 
courses,  meetings,  workshops,  and  symposia;  and 
one-stop  consultations  by  the  program  manager 
and  principal  investigators.  The  Dredging  Re- 
search Program  is  managed  through  a  hierarchical 
structure  beginning  at  the  upper  tier  with  program- 
matic responsibilities  vested  in  a  group  of  three 
primary  and  four  advisory  technical  monitors  rep- 
resenting the  Directorates  of  Civil  Works  and  En- 
gineering and  Construction,  Office  of  the  Chief  of 
Engineers.  (See  also  W90-1 1316)  (Geiger-PTT) 
W90-11329 


CORPS/EPA    FIELD    VERIFICATION    PRO- 
GRAM (FVP). 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 11330 


NEW  FEDERAL  REGULATIONS  ON  DREDG- 
ENG. 

Corps  of  Engineers,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W90- 11331 


RESERVOIR  INDUCED  SEISMICITY  NEAR 
HERON  AND  EL  VADO  RESERVOIRS, 
NORTHERN  NEW  MEXICO. 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Geolo- 
gy- 

I.  W.  El-Hussain,  and  P.  J.  Carpenter. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  27,  No.  1,  p  51-59,  4  fig,  34 
ref.  February  1990. 

Descriptors:  'Earthquakes,  'Hydraulic  structures, 
'New  Mexico,  'Reservoirs,  'Seismology,  Data  in- 
terpretation, El  Vado  Reservoir,  Geology,  Geo- 
physics, Heron  Reservoir,  Reservoir  storage,  Spa- 
tial distribution,  Temporal  distribution. 

Spatial,  temporal  and  magnitude-frequency  rela- 
tionships for  earthquakes  occurring  between  1976 
and  1984  near  Heron  and  El  Vado  reservoirs  in 
northern  New  Mexico  were  examined  for  evidence 
of  reservoir-induced  seismicity  (RIS).  Most  of  the 
264  located  shocks,  including  those  with  the  high- 
est magnitude,  occurred  in  1982  when  Heron  Res- 
ervoir reached  its  maximum  capacity  of  approxi- 
mately 0.5  cu  km  and  an  impoundment  depth  of  66 
meters.  Between  1976  and  1984,  earthquake 
swarms  followed,  or  were  enhanced  by,  reservoir 
filling  in  three  out  of  four  cases  where  filling 
resulted  in  new  maximum  water  volumes  for 
Heron  Reservoir.  Shocks  generally  cluster  be- 
tween the  reservoirs  in  a  region  of  north-south 
block  faulting.  A  cumulative  earthquake  frequency 
versus  magnitude  plot  for  Heron-El  Vado  pro- 
duced a  b-value  of  0.92  +/-0.03  (1  SD)  which  is 
slightly  higher  than  other  b-values  for  northern 
New  Mexico  and  is  consistent  with  b-values  for 
reservoir  induced  shocks  in  other  areas.  The  spatial 
and  temporal  distribution  of  these  events,  along 
with  their  b-value,  suggests  most  of  them  have 
been  triggered  by  reservoir  loading.  Practical 
ramifications  of  this  work  are  that  RIS  can  occur 
in  reservoirs  with  impoundment  depths  of  <  100 
m,  and  RIS  may  occur  if  others  dams  are  located 
along  the  historically  seismic  Archuleta  anticline 
on  the  eastern  margin  of  the  San  Juan  basin.  (Au- 
thor's abstract) 
W90- 11426 


EVALUATION  OF  THE  BENTHIC  RESOURCE 
VALUE  OF  IMPOUNDED  AND  NON-IM- 
POUNDED TIDAL  CREEKS  IN  VIRGINIA, 
USA. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
Div.  of  Geological  and  Benthic  Oceanography. 
M.  W.  Luckenbach,  R.  J.  Diaz,  E.  C.  Zobrist,  and 
C.  H.  Hutton. 


263 


Field  6— WATER  RESOURCES  PLANNING 

Group  6G — Ecologic  Impact  Of  Water  Development 


X 

I 
« 


Ocean  &  Shoreline  Management  OSMAE6,  Vol. 
14,  No.  1,  p  35-50,  1990.  7  fig,  5  tab,  7  ref. 

Descriptors:  'Benthic  fauna,  *Dam  effects,  'Envi- 
ronmental effects,  'Estuaries,  'Impounded  rivers, 
'Tidal   rivers,   Food  chains,   Virginia,   Wetlands. 

Impounded  tidal  creeks  are  common  features  along 
the  United  States  Atlantic  coast  from  Virginia  to 
Georgia.  While  it  is  clear  that  impounding  the 
headwaters  of  tidal  creeks  results  in  some  loss  of 
habitat  for  estuarine  species,  the  net  result  of  this 
practice  on  fisheries  is  unknown.  Potential  effects 
of  impounding  tidal  creeks  include  alterations  in 
the  resource  value  of  downstream  wetland  habi- 
tats. Benthic  invertebrates  serve  as  food  for  higher 
trophic  levels  (e.g.  crabs  and  fishes)  and,  because 
of  their  sedentary  life  style,  are  constrained  to  cope 
with  local  environmental  conditions.  Comparisons 
of  macrobenthic  invertebrate  biomass  available  to 
higher  levels  were  made  between  two  impounded 
and  non-impounded  creek  pairs  in  coastal  Virginia. 
The  results  indicated  that  neither  the  total  amount 
nor  the  distribution  of  this  resource  varied  between 
impounded  and  non-impounded  creeks.  This  im- 
plied that  impounding  the  headwater  regions  of  a 
tidal  creek  does  not  severely  reduce  the  resource 
value  of  downstream  habitats  to  higher  trophic 
levels.  (Author's  abstract) 
W90- 11639 


EUHYDROPHYTES  OF  EGYPTIAN  NUBIA. 

Assiut  Univ.  (Egypt).  Dept.  of  Botany. 

I.  Springuel,  and  K.  J.  Murphy. 

Aquatic  Botany  AQBODS,  Vol.  37,  No.  1,  p  17-25, 

June  1990.  6  fig,  2  tab,  34  ref. 

Descriptors:  'Aquatic  plants,  'Aswan  High  Dam, 
•Dam  effects,  'Ecological  effects,  'Egypt,  *Eu- 
trophication,  'Limnology,  'Nile  River,  Aswan 
Reservoir,  Lake  Nasser,  Macrophytes,  Water  re- 
sources management. 

The  past  and  current  status  of  the  euhydrophyte 
flora  of  the  Nile  River  and  its  major  impound- 
ments, Lake  Nassar  and  the  Aswan  Reservoir,  in 
the  Nubia  region  of  Upper  Egypt,  are  described. 
Although  the  flora  of  the  Nile  and  its  major  im- 
poundments is  well  documented  in  the  Sudan  and 
Lower  Egypt,  the  Upper  Egyptian  stretch  of  the 
river  has  been  neglected  by  plant  ecologists.  Evi- 
dence suggests  that  major  changes  have  occurred 
in  the  flora  of  the  Nile  system  in  Egyptian  Nubia  in 
recent  years  following  completion  of  the  Aswan 
High  Dam  in  1964.  An  intensive  botanical  survey 
of  the  Nile  Valley  in  Egyptian  Nubia  before  its 
inundation  by  Lake  Nassar  revealed  the  presence 
of  only  a  few  aquatic  macrophyte  species.  Subse- 
quent to  the  construction  of  the  Aswan  High  Dam, 
two  euhydrophyte  species  appear  to  have  been  lost 
from  the  region:  Alisma  gramineum  Lejeune  and 
Damasonium  alisma  Mill.  Other  species  have  colo- 
nized the  area  with  varying  degrees  of  success. 
The  Aswan  High  Dam  has  had  a  profound  impact 
on  the  flora  of  the  region.  (Lantz-PTT) 
W90- 11778 


LONG-TERM      CHANGES      OF      SEAGRASS 
MEADOWS   IN   BOTANY   BAY,   AUSTRALIA. 

Sydney   Univ.   (Australia).   School   of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W90- 11779 


COMPARISON  OF  CONSERVATION  ATTI- 
TUDES AMONG  FISHERMAN  IN  THREE 
PROTECTED  LAKES  IN  GREECE. 

Thessaloniki   Univ.,   Salonika  (Greece).   Dept.   of 

Agricultural  Economics. 

G.  A.  Daoutopoulos,  and  M.  Pyrovtsi. 

Journal         of        Environmental         Management 

JEVMAW,  Vol.  31,  No.  1,  p  83-92,  July  1990.  1 

fig,  4  tab,  23  ref. 

Descriptors:  'Commercial  fishing,  'Ecological  ef- 
fects, 'Greece,  Fish  populations,  Fisheries,  Lake 
Kerkini,  Lake  Mikri  Prespa,  Lake  Vistonis,  Lake 
fisheries,  Water  resources  development. 

Lakes  Vistonis,  Kerkini  and  Mikri  Prespa  in 
Greece,  although  wetlands  of  international  impor- 


tance, suffer  severe  conservation  problems  with 
the  continuous  deterioration  of  their  resources. 
Goals  for  conservation  are:  (1)  to  compare  the 
conservation  attitudes  of  commercial  fisherman  of 
those  lakes;  (2)  to  explain  the  differences  through 
variations  in  the  socio-demographic  and  fishing 
technology/practices  characteristics;  and  (3)  to 
suggest  proper  education  and  management  meas- 
ures in  order  to  resolve  inherent  conflicts.  The 
opinion/attitude  survey,  carried  out  with  a  sample 
of  110  commercial  fisherman,  revealed  that  those 
in  Lake  Vistonis  differ  significantly  in  their  atti- 
tudes and  perceptions  toward  wetland  ecosystems, 
birds,  and  more  specifically  pelicans,  from  fisher- 
man in  lakes  Mikri  Prespa  and  Kerkini.  The  former 
expressed  the  most  negative  attitude  to  the  envi- 
ronment. Conflict  identified  by  these  fishermen 
was  about  the  fish  eating  birds,  particularly  cormo- 
rants preying  heavily  on  the  fish  ponds  that  they 
have  constructed.  However,  fishing  practices  of 
these  same  fisherman  are  positive  toward  the  re- 
sources that  they  harvest.  This  attitude  may  result 
from  the  form  of  organization  they  have  adopted  a 
fisherman's  cooperative  where  strict  regulations 
toward  sustainable  utilization  of  fisheries  are  en- 
forced. On  the  other  hand,  in  lakes  Kerkini  and 
Prespa,  fishermen  are  individually  harvesting  the 
maximum  days  permitted,  using  small  mesh  nets 
and  illegal  fishing  methods,  thus  imposing  intensive 
pressure  on  the  fisheries.  As  a  result,  strong  com- 
petition for  fisheries  prevails  between  them. 
(Lantz-PTT) 
W90- 11806 

7.  RESOURCES  DATA 
7A.  Network  Design 


USE  OF  SWRRB  COMPUTER  MODEL  FOR 
THE  NATIONAL  COASTAL  POLLUTANT  DIS- 
CHARGE INVENTORY. 

Terra  Research,  Inc.,  Akron,  OH. 

M.  P.  Singer,  F.  D.  Arnold,  R.  H.  Cole,  J.  G. 

Arnold,  and  J.  R.  Williams. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.   1988.  p   119-131,   1  fig,  6  tab,   11  ref. 

Descriptors:  'Coastal  waters,  'Computer  models, 
'Land  use,  'Monitoring,  'National  Pollutant  Dis- 
charge Inventory,  'Rural  areas,  'Sediment  trans- 
port, 'Surface  runoff,  Forest  watersheds,  Sediment 
load,  Sediment  yield,   Washington,  Willapa  Bay. 

As  part  of  the  National  Pollutant  Discharge  Inven- 
tory, the  National  Oceanic  and  Atmospheric  Ad- 
ministration is  using  the  Simulator  for  Water  Re- 
sources in  Rural  Basins  (SWRRB)  computer  model 
to  estimate  sediment  and  runoff  yields  from  non- 
urban  lands  in  all  coastal  counties  of  the  U.S.  The 
SWRRB  model  was  developed  by  the  Agricultural 
Research  Service  to  compute  sediment  and  water 
yields  from  large,  complex,  rural  basins.  Site-spe- 
cific data  are  obtained  from  the  Soil  Conservation 
Service's  National  Resources  Inventory  and  Soils- 
5  databases,  NO  A  A  weather  stations,  U.S.  Geolog- 
ical Survey  digital  land-use  data  tapes,  and  other 
local  sources.  Simulations  have  been  run  for  crop 
land,  rangeland  and  forest  land  in  approximately 
770  subwatersheds  comprising  the  Eastern  and 
Western  coastal  zones  of  the  U.S.  (Gulf  Coast 
work  is  in  progress),  including  the  Willapa  Bay 
Estuarine  Drainage  Area  in  Washington.  The  sedi- 
ment yields  predicted  for  the  Willapa  Bay  area 
range  from  2.92  tons/acre  (T/a)  for  pastureland  to 
0.008  T/A  for  close  grown  crops.  In  assessing 
these  results,  it  is  important  to  remember  that  the 
SWRRB  model  delivers  sediment  to  the  nearest 
stream,  as  opposed  to  the  USLE,  which  computes 
edge-of-field  losses  only.  As  a  result,  the  computed 
sediment  yields  are  two  to  three  times  less  than  soil 
losses  computed  using  the  USLE.  The  largest  total 
sediment  loading  computed  for  the  Willapa  Bay 
area  was  for  deciduous  forest  with  good  soil  cover, 
followed  by  mixed  forest  with  poor  cover.  These 
are  by  far  the  dominant  land  use  types  in  terms  of 
total  area.  From  a  seasonal  perspective,  the  winter 
and  spring  seasons  generate  the  greatest  amount  of 
sediment  and  runoff.  The  overall  picture  of  Wil- 
lapa Bay  reflects  the  dominance  of  forestland  and 


the  relation  between  seasonal  rainfall  patterns  a 
sediment   yields.    (See   also   W90- 10584)   (Lan 
PTT) 
W90- 10590 


PRINCIPLES  FOR  THE  DANISH  BIOMOf 
TORING  PROGRAMME. 

Danmarks  Geologiske  Undersoegelse,  Hoershol 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 10684 


DEVELOPMENT  OF  WETLANDS  MAPPD 
PROCEDURES  FOR  FOREST  PLANNING 
SOUTHEAST  ALASKA. 

Tongass  National  Forest,  Ketchikan,  AK. 

T.  Demo,  W.  D.  Loggy,  and  R.  West. 

IN:  Wetlands:  Concerns  and  Successes.  Procee 

ings  of  a  Symposium  held  September  17-22,  19! 

Tampa,  Florida.  American  Water  Resources  As; 

ciation,  Bethesda,  Maryland.  1989.  p  45-59,  6  ti 

16  ref,  append. 

Descriptors:  'Alaska,  'Data  collections,  'Data 
terpretation,  'Forest  watersheds,  'Forested  w 
lands,  'Mapping,  'Wetlands,  Bogs,  Conife 
Drainage,  Ecosystems,  Geography,  Soil  propi 
ties,  Vegetation. 

The  definition  and  mapping  of  forested  wetlands 
essential  for  assessing  management  options  and  j 
tential  impacts  on  the  Tongass  National  Forest 
southeast  Alaska.  Wetlands  were  identified  usi 
modification  of  the  three-parameter  approach  e 
ployed  by  the  U.S.  Army  Corps  of  Engineers,  a 
then  mapped  by  interpretation  of  existing  soil  ma 
in  a  geographic  information  system  (GIS).  An  < 
isting  soils-forested  plant  association  data  base  w 
used  to  define  wetlands,  A  comparison  of  wetla 
versus  upland  scores  was  used  to  designate  ea 
association  wetland  or  non-wetland.  Hydric  so 
were  cross-referenced  to  plant  associations,  th 
related  to  soil  map  units  in  existing  computeriz 
soil  maps.  Wetland  habitats  were  classified  accoi 
ing  to  an  approach  employed  by  the  U.S.  Fish  a 
Wildlife  Service.  In  comparing  wetland  indices 
the  Chatham,  Stikine,  and  Ketchikan  Ar« 
(roughly  corresponding  to  north,  middle,  a 
south  portions  of  the  Tongass),  habitat  differenc 
are  suggested.  Wetland  indices  for  the  poon 
mixed  conifer  association  (mixed  conifer/bluebi 
ry/deer  cabbage)  are  similar  on  the  Ketchikan  a 
Stikine  Areas  (1.43  and  1.51,  respectively)  b 
lower  on  the  Chatham  Area  (1.02).  The  Chatlu 
Area  value  is  very  nearly  upland  (<  1.00),  sugge 
ing  that  this  association  may  be  able  to  occuj 
somewhat  better-drained  sites  in  the  colder  not 
portion  of  the  Tongass.  The  shore  pine/crowber 
association,  representing  the  transition  from  bog 
forest,  is  also  less  hydric  on  the  Chatham  Ar 
(1.23  versus  2.51  on  the  Ketchikan  Area  and  5. 
on  the  Stikine  Area).  Anomalies  also  occur.  T 
spruce/blueberry/skunk  cabbage  association 
considered  wetland  on  the  Stikine  and  non-wetlai 
on  the  Ketchikan  and  Chatham  Areas.  Furth 
investigation  is  warranted  to  explain  these  diffi 
ences  and  to  better  define  the  mechanisms  of  veg 
tation  response  to  drainage  and  other  soil  facto: 
(See  also  W90-10912)  (Lantz-PTT) 
W90-10917 


HOW   TO   WRITE   SAMPLING   PLANS   FO 
REGULATORY  COMPLIANCE. 

Donley   Environmental   Management,   Inc.,   SCi 

ford,  VA. 

For   primary   bibliographic   entry   see   Field   5< 

W90-11058 


ENGINEER'S  ROLE  IN  COMPLETING  ENV 
RONMENTAL  AUDITS  FOR  INDUSTRIE 
PROPERTY  TRANSFERS. 

Burgess  and  Niple  Ltd.,  Columbus,  OH.  Industri 
Services  Div. 

For  primary  bibliographic  entry  see  Field  6E. 
W90- 11060 


DRINKING   WATER   PROGRAM   CERTIFIO 
TION:  RECIPROCAL  AGREEMENTS. 
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RESOURCES  DATA— Field  7 


yndon    B.   Johnson   School   of  Public    Affairs, 
.ustin,  TX. 

or  primary  bibliographic  entry   see  Field   5G. 
/90- 11089 


ANDSAT  IMAGE  AND  SAMPLE  DESIGN 
OR  WATER  RESERVOIRS  (RAPEL  DAM 
ENTRAL  CHILE). 

hile  Univ.,  Santiago.  Unidad  de  Sistemas  de  In- 
>rmacion  Geografica  y  Percepcion  Remota. 
or  primary  bibliographic  entry  see  Field  7B. 
/90-11163 


/ATER  QUALITY  ASSESSMENT  PROGRAMS 
V  AUSTRALIA  DECIDING  WHAT  TO  MEAS- 
IRE,  AND  HOW  AND  WHERE  TO  USE 
IOINDICATORS. 

/ater  Research  Center,  Canberra  (Australia). 
f.  A.  Maher,  and  R.  H.  Norris. 
Environmental      Monitoring      and      Assessment 
1MASDH,  Vol.  14,  No.  2/3,  p  115-130,  May  1990. 
fig,  2  tab,  75  ref. 

(escriptors:  *Bioindicators,  *Data  acquisition, 
Monitoring,  *Water  pollution  effects,  *Water 
uality  assessment,  Australia,  Data  interpretation, 
)ecision  making,  Ecological  effects,  Environmen- 
il  effects,  Water  quality  management. 

iffective  water  quality  assessment  programs  re- 
uire  the  formulation  of  common  objectives  be- 
ween  managers  who  are  making  decisions  and 
;ientists  who  are  obtaining  the  information  on 
rtiich  those  decisions  are  to  be  made.  The  data 
ollected  must  be  appropriate  for  use  in  the  deci- 
lon  making  process.  After  the  objectives  have 
een  formulated  a  number  of  testable  hypotheses 
an  be  proposed  and  evaluated  in  terms  of  what 
lformation  is  required  for  decision  making.  From 
management  perspective  it  is  important  to  know 
"  an  impact  occurs  and  what  management  strategy 
3  adopt  to  reduce  or  eliminate  the  impact.  When 
ioaccumulators  are  used  to  indicate  environmen- 
il  quality  the  organisms  proposed  need  to  be  fully 
valuated  before  being  used.  Communities,  which 
re  often  used  to  assess  levels  of  impact,  have  the 
apacity  to  assimilate  pollutants  and  they  will  func- 
ion  under  pollutant  stress.  Thus,  managers  need  to 
lake  value  judgements  about  when  a  community 
tructure  or  function  has  shifted  from  acceptable  to 
dverse.  Bioassays  in  which  the  effects  of  pollut- 
nts  on  growth,  biochemistry  and  behavior  are 
leasured,  give  an  indication  of  the  sublethal  ef- 
ects  of  a  pollutant,  but  it  is  difficult  to  set  mean- 
igful  levels  that  are  not  to  be  exceeded  for  use  by 
nanagers.  Difficulties  in  using  chemical  and  bio- 
agical  data  mainly  arise  from  a  lack  of  apprecia- 
ion  of  environmental  heterogeneity.  The  data  ob- 
ained  must  meet  the  needs  for  statistically  testing 
lypotheses.  Before  programs  can  be  designed  to 
aeet  statistical  needs  the  potential  sources  of  varia- 
lility  must  be  considered.  Once  the  minimum  dif- 
erences  that  are  seen  as  important  have  been  de- 
ermined,  the  number  of  replicates  needed  can  be 
alculated.  Data  verification  is  also  needed;  if  the 
'alidity  of  data  is  questioned,  so  will  any  decisions 
hat  have  been  made  based  on  those  data.  Finally 
wograms  should  be  designed  to  minimize  the  sam- 
>ling  effort/cost  to  meet  the  objectives.  (Author's 
ibstract) 
V90-11195 


jse  of  biological  monitoring  in  the 
assessment  of  effects  of  mining 
ivastes  on  aquatic  ecosystems  of 
[he  alligator  rtvers  region,  tropi- 
:al  northern  Australia. 

Dffice  of  the  Supervising  Scientist  for  the  Alligator 
livers  Region,  Sydney  (Australia). 
E  L.  Humphrey,  K.  A.  Bishop,  and  V.  M.  Brown. 
Environmental  Monitoring  and  Assessment 
EMASDH,  Vol.  14,  No.  2/3,  p  139-181,  May  1990. 
11  fig,  5  tab,  54  ref. 

Descriptors:  'Australia,  *Bioindicators,  'Mine 
wastes,  'Monitoring,  *Rivers,  *Water  pollution  ef- 
fects, 'Water  pollution  sources,  Baseline  studies, 
Biological  properties,  Data  acquisition,  Environ- 
mental effects,  Fish,  Macroinvertebrates, 
Wastewater  pollution,  Water  pollution. 


The  primary  objective  of  the  biological  monitoring 
program  of  the  Alligator  Rivers  Region  Research 
Institute  is  to  develop  techniques  and  procedures 
to  monitor  and  assess  effects  of  the  mining  and 
processing  of  ores  on  aquatic  ecosystems  of  the 
region.  Studies  have  been  made  in  a  seasonal  tribu- 
tary (Magela  Creek)  of  the  East  Alligator  River 
near  the  Ranger  Uranium  Mine,  and  in  the  upper 
South  Alligator  River  near  the  Coronation  Hill 
gold,  platinum  and  palladium  prospect.  Ranger  and 
Coronation  Hill  are  enclosed  by  Kakadu  National 
Park;  environmental  safeguards  are  necessary  for 
the  minimization  of  water  quality  impairment  in 
the  aquatic  ecosystems.  Present  studies  on  Magela 
Creek  are  designed  to  verify  the  adequacy  of  re- 
lease standards,  based  on  biological  tests,  in  pro- 
tecting the  aquatic  environment  during  and  after 
releases  of  wastewater  from  Ranger  during  the  wet 
season.  Detection  of  short-term  effects  will  be 
sought  by  either  creekside  or  in  situ  monitoring 
methods.  The  detection  and  assessment  of  any 
longer-term  impacts,  however,  will  rely  chiefly  on 
comparisons  of  post-release  data  with  those  of 
historical  baselines.  Such  baseline  information  is 
provided  by  studies  on  the  structure  of  macroin- 
vertebrate  and  fish  communities  and/or  on  concen- 
trations of  elements  in  organisms  in  those  commu- 
nities, in  Magela  Creek  and  South  Alligator  River 
catchments.  (Author's  abstract) 
W90-11196 


IMPORTANCE  OF  SITE  SELECTION  IN  MON- 
ITORING THE  MACROINVERTEBRATE 
COMMUNITIES  OF  THE  YARRA  RIVER,  VIC- 
TORIA. 

Rural  Water  Commission  of  Victoria,  Armadale 
(Australia).  Water  Quality  Assessment  Section. 
V.  Pettigrove. 

Environmental  Monitoring  and  Assessment 
EMASDH,  Vol.  14,  No.  2/3,  p  297-313,  May  1990. 
17  fig,  1  tab,  26  ref. 

Descriptors:  'Australia,  'Benthos,  "Biomonitoring, 
•Land  use,  *Macroinvertebrates,  'Monitoring, 
•Rivers,  *Streamflow,  *Urban  areas,  'Water  pollu- 
tion effects,  *Yarra  River,  Chemical  properties, 
Headwaters,  Physical  properties,  Riffles,  Riparian 
vegetation,  Rural  areas,  Stream  banks,  Turbidity, 
Water  quality. 

Following  a  preliminary  study  of  the  benthic  ma- 
croinvertebrates of  the  Yarra  River  in  Victoria, 
Australia,  and  its  tributaries,  a  monitoring  program 
of  the  macroinvertebrate  communities  of  the  river 
commenced  in  December  1983,  as  part  of  an  at- 
tempt to  relate  spatial  and  long  term  trends  in  the 
condition  of  the  river  to  changes  in  land  use  and 
the  quality  of  input  streams.  The  condition  of  the 
macroinvertebrate  fauna  of  the  Yarra  River  dete- 
riorates progressively  downstream  from  the  virtu- 
ally pristine  headwater  areas,  through  cleared  rural 
areas  in  the  mid-Yarra,  to  urban  areas  in  the  lower 
sections  of  the  Yarra.  It  was  found  during  a  four- 
year  study,  that  the  physicochemical  parameters 
affecting  the  fauna  varied  substantially  in  relation 
to  the  different  physical  characteristics  of  each  site. 
In  general,  it  is  suggested  that  nutrients  and  the 
riparian  vegetation  had  greatest  impact  on  the 
riffle  communities,  and  turbidities  had  greatest 
impact  on  the  pool  communities.  The  physical 
characteristics  of  each  site  also  influenced  the  type 
and  degree  of  response  in  the  fauna  to  fluctuations 
in  flow.  Full  consideration  should  be  given  to  the 
type  of  stream  habitat  sampled  when  attempting  to 
determine  which  water  quality  parameters  have 
significant  long-term  effects  on  condition  of  the 
fauna.  (Mertz-PTT) 
W90-11204 


FIELD  05B,  02F,  07A06TNVESTIGATIVE  AP- 
PROACH FOR  A  CONTAMINATED  BEDROCK 
AQUIFER  IN  NEW  ENGLAND,  USA. 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11387 


CONDUCTING  FIELD  STUDIES  FOR  TEST- 
ING PESTICIDE  LEACHING  MODELS. 

Environmental  Protection  Agency,  Athens,  GA. 
C.  N.  Smith,  R.  S.  Parrish,  and  D.  S.  Brown. 


Data  Acquisition — Group  7B 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  39,  No.  1,  p  3-21,  1990.  1 
fig,  2  tab,  20  ref. 

Descriptors:  'Experimental  design,  'Field  tests, 
•Leaching,  'Nonpoint  pollution  sources,  'Path  of 
pollutants,  'Pesticides,  'Water  pollution  sources, 
Design  criteria,  Fate  of  pollutants,  Model  testing, 
Statistical  models. 

A  variety  of  predictive  models  are  being  used  to 
evaluate  the  transport  and  transformation  of  pesti- 
cides in  the  environment.  These  include  well 
known  models  such  as  the  Pesticide  Root  Zone 
Model  (PRZM),  the  Risk  of  Unsaturated-Saturated 
Transport  and  Transformation  Interactions  for 
Chemical  Concentrations  Model  (RUSTIC)  and 
the  Groundwater  Loading  Effects  of  Agricultural 
Management  Systems  Model  (GLEAMS).  The  po- 
tentially large  impacts  of  using  these  models  as 
tools  for  developing  pesticide  management  strate- 
gies and  regulatory  decisions  necessitates  the  de- 
velopment of  sound  model  validation  protocols. 
This  paper  offers  guidance  on  many  of  the  theoret- 
ical and  practical  problems  encountered  in  the 
design  and  implementation  of  field-scale  model  val- 
idation studies.  Recommendations  are  provided  for 
site  selection  and  characterization,  test  compound 
selection,  data  needs,  measurement  techniques,  sta- 
tistical design  considerations  and  sampling  tech- 
niques. A  strategy  is  provided  for  quantitatively 
testing  models  using  field  measurements.  (Author's 
abstract) 
W90-11618 


ECOHYDROLOGICAL  FRAMEWORK  FOR 
WATER  YOXD  CHANGES  OF  FORESTED 
CATCHMENTS  DUE  TO  FOREST  DECLINE 
AND  SOIL  ACIDIFICATION. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

drologie  und  Wasserwirtschaft. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-11641 


7B.  Data  Acquisition 


PROBE  FOR  MEASURING  DEPTH  TO 
WATER  SURFACE  IN  WELLS. 

Great    Lakes    Forestry    Research    Centre,    Sault 

Sainte  Marie  (Ontario). 

C.  L.  Bodley,  J.  K.  Jeglum,  and  G.  J.  Berry. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

69,  No.  3,  p  683-687,  August  1989.  2  fig,  1  tab,  4 

ref. 

Descriptors:  'Mass  instruments,  'Water  depth, 
'Well  water,  Data  acquisition,  Electronic  equip- 
ment, Wells. 

Plans  are  presented  for  the  construction  of  a  probe 
for  measuring  depth  to  water  surface  in  water 
wells.  The  probe  utilizes  a  battery-powered  audible 
buzzer  and  a  light-emitting  diode.  The  body  of  the 
probe  is  clear  acrylic  tubing,  12  mm  in  diameter.  A 
pair  of  20-gauge  loudspeaker  wires  and  a  narrow 
measuring  tape  were  inserted  and  passed  along  the 
length  of  the  tube.  A  piece  of  solid,  12-gauge 
copper  wire,  approximately  25  mm  long,  was  sol- 
dered to  the  end  of  each  speaker  wire  and  insulated 
to  prevent  the  wires  from  touching  each  other  or 
the  metal  tape.  The  two  copper  wires  form  the 
sensor  of  the  probe.  The  electronic  circuit  is  a 
simple  transistor  switch  with  adjustable  sensitivity 
control  that  energizes  a  sold-state  relay.  This  pro- 
vides a  flow  of  current  that  energizes  the  buzzer 
and  the  light-emitting  diode  upon  contact  with  the 
water.  The  probe  is  cheap,  simple  to  construct,  and 
durable  enough  for  extended  field  use  in  forest  and 
peatland  hydrology  studies.  (Davis-PTT) 
W90- 10531 


RIVER     FLOW     SIMULATION:     RESEARCH 
AND  DEVELOPMENTS. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
W90- 10540 
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SEQUENTIAL  PRECIPITATION  SAMPLING 
APPARATUS. 

Nebraska  Univ.  at  Omaha.  Dept.  of  Chemistry. 
F.  C.  Laquer. 

Chemosphere  CMSHAF,  Vol.  20,  No.  3/4,  p  277- 
285,  1990.  4  fig,  25  ref. 

Descriptors:  *Acid  rain,  *Chemistry  of  precipita- 
tion, 'Conductivity,  'Data  acquisition,  'Hydrogen 
ion  concentration,  'Instrumentation,  'Measuring 
instruments,  'Meteorological  data  collection,  'Pre- 
cipitation samplers,  'Rain  gages,  'Samplers,  Calci- 
um, Data  interpretation,  Nitrates,  Precipitation, 
Rainfall,  Sampling,  Sulfates. 

A  continuous  flow  rainfall  pH  and  conductivity 
measurement  and  fraction  collection  system  was 
designed  to  monitor  these  parameters  within  a 
single  rainfall  event.  The  apparatus  contains  two 
independent  rainwater  sampling  streams,  one  a 
continuous  flow  measurement  of  rainfall  conduc- 
tivity, pH,  and  temperature,  and  the  other  an  auto- 
matic fraction  collector  at  regular  rainfall  depth 
periods,  of  samples  for  off-line  laboratory  analysis 
at  a  later  time.  Data  are  collected  in  response  to  a 
signal  provided  by  a  tipping  bucket  rain  gage  at  0. 1 
mm  rainfall  depth  intervals.  A  remote  computer 
serves  for  data  acquisition.  The  new  system  was 
tested  on  the  University  of  Nebraska  at  Omaha 
Campus  during  the  summer  of  1988  when  rain  fell 
in  measurable  amounts  on  fifteen  occasions.  Ap- 
proximately 400  samples  were  collected  in  the 
fraction  collector,  and  twice  as  many  correspond- 
ing observations  were  made  with  the  flow  system. 
Data  plotted  at  regular  time  intervals  had  the 
outward  appearance  of  high  conductivity  rainfall. 
Yet  by  plotting  the  data  on  a  unit  rainfall  volume 
basis,  a  more  correct  picture  emerged  of  a  rainfall 
event  dominated  by  large  volumes  of  low  conduc- 
tivity water  and  a  few  highly  conductivity  samples 
during  slow  rainfall  periods.  The  conductivity  of 
the  rainfall  in  both  the  flow  and  the  fraction  sys- 
tems as  well  as  the  pH,  nitrate,  sulfate  and  calcium 
concentrations  all  rapidly  decreased  at  the  begin- 
ning of  the  rainfall  and  then  increased  at  the  end  of 
each  storm  cell  due  to  evaporation  of  the  raindrops 
leading  to  increased  ionic  concentrations.  The  pre- 
cipitation at  the  beginning  of  the  rainfall  event  may 
be  expected  to  scavenge  dust  and  soluble  gases 
from  the  air  leading  to  higher  initial  conductivities. 
The  conductivity  and  the  pH  data  collected  by  the 
two  systems  were  in  general  agreement,  especially 
for  the  conductivity  data.  Due  to  problems  with 
the  battery-operated  temperature  sensor,  no  tem- 
perature data  was  obtained.  Other  problems  with 
the  new  system  were  the  contamination  of  the  pH 
reference  electrode  by  the  osmosis  of  the  pure  low 
ionic  strength  rainwater  into  the  salt  bridge  leading 
to  unstable  and  inaccurate  pH  response.  The  flow 
pH  measurements  are  likely  biased  since  there  is 
insufficient  time  for  the  pH  electrode  to  equilibrate 
between  readings.  (Geiger-PTT) 
W90-10551 


EVALUATION  OF  STREAMFLOW-GAGING 
METHODS  FOR  APPLICATION  TO  A  RIVER 
WITH  FLAT  SLOPE  -  JAMES  RIVER,  NORTH 
DAKOTA/SOUTH  DAKOTA. 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

R.  D.  Benson,  and  G.  J.  Wiche. 
IN:  Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel  Flow  and  Transport 
Modeling.  June  15-18,  1987,  National  Space  Tech- 
nology Laboratory,  Bay  St.  Louis,  Mississippi. 
USGS  Water-Resources  Investigations  Report  89- 
4061,  1989.  p  53-57.2  fig,  1  tab,  1  ref. 

Descriptors:  'Computer  models,  'Flow  measure- 
ment, 'Flow  models,  'Model  studies,  'Regulated 
flow,  'Stream  gaging,  BRANCH  model,  Comput- 
er programs,  Discharge  hydrographs,  Gages,  Hy- 
drographs,  Irrigation  water,  James  River,  Mathe- 
matical models,  North  Dakota,  River  flow,  Rivers, 
South  Dakota,  Streamflow,  Unsteady  flow. 

The  Bureau  of  Reclamation  is  constructing  the 
Garrison  Diversion  Unit  (GDU)  which  will  pro- 
vide irrigation  to  parts  of  North  and  South  Dakota. 
Operation  of  the  GDU  has  potential  to  cause  sub- 
stantial changes  to  the  flow  regime  of  the  James 
River  at  the  North   Dakota/South   Dakota  state 


line.  Accurate  streamflow  computations  are  neces- 
sary so  that  the  GDU  can  be  operated  to  satisfy 
downstream  users.  The  study  area  is  a  reach  of  the 
James  River  from  the  North  Dakota  state  line  to 
Hecla,  South  Dakota,  a  distance  of  5.3  miles.  The 
entire  study  area  is  subject  to  backwater  conditions 
created  by  the  Houghton  Dam.  An  acoustic  veloc- 
ity meter  has  been  installed  and  the  one-dimension- 
al branch-network  (BRANCH)  unsteady-flow 
model  has  been  implemented  to  evaluate  stream- 
flow  determination  techniques  for  the  James  River, 
particularly  under  low-velocity  conditions  due  to 
backwater  effects.  Stage  gages  provided  boundary 
conditions  for  the  model.  Discharges  at  the  Hecla 
gaging  station  appear  satisfactory  for  discharges 
between  40  cu  ft/sec  and  bankfull  capacity.  Sensi- 
tivity analysis  indicated  that  the  BRANCH  simula- 
tion was  sensitive  to  small  changes  in  stage  because 
of  the  relatively  flat  slope,  and  also  sensitive  to  the 
channel  schematization,  particularly  during  periods 
of  high  winds.  Study  results  indicate  that  it  is 
possible  to  successfully  model  the  study  reach  of 
the  James  River  for  flows  confined  to  the  main 
channel  and  during  periods  of  low  to  moderate 
wind.  (See  also  W90- 10652)  (Tappert-PTT) 
W90- 10662 


PROCEEDINGS  OF  THE  NATIONAL  WORK- 
SHOP ON  METHODS  TO  MINIMIZE  DREDG- 
ING IMPACTS  ON  SEA  TURTLES. 

For  primary  bibliographic  entry  see  Field  6G. 
W90- 10668 


RADIO  TAGGING  OF  SEA  TURTLES. 

International  Technology  Corp.,  Knoxville,  TN. 
E.  Standora. 

IN:  Proceedings  of  the  National  Workshop  on 
Methods  to  Minimize  Dredging  Impacts  on  Sea 
Turtles,  May  11-12,  1988,  Jacksonville,  Florida. 
Miscellaneous  Paper  EL-90-5,  1990.  p  66-68. 

Descriptors:  'Environmental  impact,  'Remote 
sensing,  'Telemetry,  'Tracking  techniques,  'Tur- 
tles, Florida,  Navigation  channels. 

The  two  main  types  of  telemetry  applied  to  the 
study  of  sea  turtles  are  radio  and  sonic  telemetry. 
Each  technique  has  unique  properties  that  provide 
advantages  or  disadvantages,  depending  on  the 
particular  application.  Radio  transmitters  require 
less  power  than  sonic  systems  and  therefore  will 
have  greater  range  and/or  life  for  a  given  battery 
size.  Although  radio  signals  can  be  detected  from 
aircraft,  this  advantage  is  meaningless  if  the  animal 
spends  a  lot  of  time  under  the  surface.  Sonic  trans- 
mitters provide  a  means  of  monitoring  sea  turtles 
continuously,  regardless  of  where  it  is  in  the  water 
column.  A  problem  with  sonic  telemetry  arises  if 
the  animal  being  tracked  enters  areas  of  high  ambi- 
ent noise.  Biotelemetry  could  play  a  valuable  role 
in  assessing  the  status  and  behavior  of  turtles  in  the 
Cape  Canaveral  ship  channel.  Many  questions 
about  the  swimming  habits  of  turtles,  daily  cycles, 
and  feeding  patterns  could  be  established  with 
telemetry,  and  dredging  schedules  could  be  adjust- 
ed accordingly.  The  effectiveness  of  using  different 
methods  of  influencing  turtle  movements,  such  as 
the  use  of  submersible  pneumatic  guns,  could  be 
evaluated  with  telemetry.  Telemetry  is  an  effective 
tool  that  can  not  only  help  answer  specific  scientif- 
ic questions  but  can  aid  in  turtle  population  man- 
agement in  the  Cape  Canaveral  ship  channel.  (See 
also  W90-10668)  (Tappert-PTT) 
W90- 10675 


CURRENT  SEA  TURTLE  SURVEYS  AT  CAPE 
CANAVERAL  SHIP  CHANNEL. 

Florida  Univ.,  Gainesville.  Dept.  of  Zoology. 
A.  Bolten,  and  K.  Bjorndal. 

IN:  Proceedings  of  the  National  Workshop  on 
Methods  to  Minimize  Dredging  Impacts  on  Sea 
Turtles,  May  11-12,  1988,  Jacksonville,  Florida. 
Miscellaneous  Paper  EL-90-5,  1990.  p  69-73.  3  fig. 

Descriptors:  'Dredging,  'Environmental  impact, 
'Surveys,  'Tracking  techniques,  'Turtles,  Florida, 
Navigation  channels. 

A  survey  of  sea  turtles  in  the  Cape  Canaveral  ship 
channel  was  completed  in  March  1988;  two  more 


surveys  were  scheduled  for  May  and  September 
1988.  The  objectives  of  the  surveys  include 
assessment  of  the  distribution  of  sea  turtles  in  t 
channel  so  that  maintenance  dredging  can  be  a 
propriately  coordinated,  tagging  turtles  to  det< 
mine  movement  and  migration  patterns,  and  moi 
toring  the  size  distribution,  sex  ratios,  and  bai 
blood  chemistry  of  the  turtle  population.  The  si 
veyed  region  corresponds  to  National  Marine  Fis 
eries  Service  (NMFS)  survey  Stations  7  throu, 
14.  Eleven  loggerheads  were  caught  during  t 
March  survey;  eight  of  these  turtles  were  caught 
Station  12.  The  turtles  were  caught  by  a  charter 
commercial  shrimp  trawler.  Additional  tows  we 
conducted  in  and  adjacent  to  Station  12,  were  t 
turtle  density  was  observed  to  be  highest.  T 
additional  tows  resulted  in  21  additional  turtle  a 
tures,  including  one  ridley  turtle,  one  green  turt 
and  one  previously  tagged  turtle.  Blood  samp 
were  collected  to  ascertain  the  sex  of  immati 
turtles.  The  project  is  funded  by  the  Corps 
Engineers  through  the  US  Fish  and  Wildlife  Co 
Unit  at  the  University  of  Florida.  (See  also  W! 
10668)  (Tappert-PTT) 
W90- 10676 


FACTOR  ANALYSIS  AND  CLASSIFICATIC 
OF  REMOTELY  SENSED  DATA  FOR  MOP 
TORING  TIDAL  FLATS. 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.l 

Geesthacht-Tesperhude  (Germany,  F.R.). 

R.  Doerffer,  and  D.  Murphy. 

Helgolaender  Meeresuntersuchungen  HEMED 

Vol.  43,  No.  3/4,  p  275-293,  1989.  11  fig,  3  tab, 

ref. 

Descriptors:  'Factor  analysis,  'Land  classificatk 
'Landsat  images,  'Remote  sensing,  'Tidal  fla 
'Wadden  Sea,  Aerial  photography,  Mapping,  S 
ellite  technology,  Thematic  Mapper,  Topograpl 

Interest  in  using  remote  sensing  techniques,  prin 
pally  those  involving  satellite,  in  Wadden  Sea 
search  has  centered  on  attempting  a  classificati 
of  the  various  sediment  surface  types  prese 
Unlike  most  recent  studies  which  have  used  mail 
Landsat  Multispectral  Scanner  data,  we  have 
sessed  the  feasibility  of  using  Landsat  Thema 
Mapper  data,  which  in  conjunction  with  til 
series  aerial  photography,  forms  the  basis  ol 
strategy  for  remotely  sensing  the  Wadden  Sea. 
approach  for  extracting  potentially  hidden  with 
pixel  information  from  multispectral  data  sets  v 
emphasized.  A  hierarchical  (unsupervised)  class 
cation  of  a  Thematic  Mapper  (TM)  image  succe 
fully  classified  five  different  classes,  including  lai 
saltmarsh,  water,  cloud  and  tidal  flat  areas.  T 
procedure  thus  enabled  a  masking-out  of  all  clas 
other  than  those  classified  as  tidal  flat,  followi 
which  a  factor  analysis  was  used  to  determine  I 
minimum  number  of  independent  factors  necesst 
to  explain  the  observed  variation  in  the  sig: 
received  by  the  satellite.  Three  factors  account 
for  a  total  82%  of  the  variation  in  all  seven  ch; 
nels.  Preliminary  studies  of  the  primary  faci 
(score)  image  shows  a  good  correlation  with  exi 
ing  latter-day  cartographic  data.  Considering  I 
proximate  relationship  between  topography  a 
other  important  biotic  and  abiotic  sediments 
characteristics,  this  approach  may  prove  valual 
for  future  applications  of  satellite  data  for  monit 
ing  long-term  change  in  physical  and  thus  biolo 
cal  Wadden  Sea  characteristics.  Ongoing  reseai 
efforts  are  focussing  on  a  classification  and  quai 
fication  of  sub-pixel  patchiness  using  aerial  phot< 
raphy  and  ground  surveys.  (Author's  abstract) 
W90- 10682 


METHODOLOGY  OF  CHEMICAL  MONITO 
ING  IN  THE  MARINE  ENVIRONMENT. 

Ministry   of  Transport   and   Public   Works,   T 
Hague  (Netherlands).  Tidal  Waters  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 10683 


CHEMICAL  MONITORING  IN  THE  DUT( 
WADDEN  SEA  BY  MEANS  OF  BENTHIC  I 
VERTEBRATES  AND  FISH. 

Ministry   of  Transport   and   Public   Works,   1 
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ague  (Netherlands).  Tidal  Waters  Div. 

5r  primary  bibliographic  entry  see  Field  5A. 

90-10690 


ROBLEMS  OF  THE  RADIOCARBON 
ETHOD  APPLICATION  FOR  ESTIMATING 
HE  PRIMARY  PRODUCTION  OF  OLIGO- 
&OPHIC  WATERS  (IN  RUSSIAN). 

stitute  of  Biology  of  the  Southern  Seas,  Sevasto- 
>1  (USSR). 

.  K.  Krupatkina,  B.  R.  Berland,  and  S.  Maestrini. 
tologiia  Moria  EKMODH,  Vol.  33,  p  48-53, 
•89.  4  fig,  2  tab,  20  ref.  English  summary. 

escriptors:  'Carbon  radioisotopes,  'Limnology, 
itarine  environment,  'Mediterranean  Sea,  'Oli- 
itrophy,  *Phytoplankton,  'Primary  productivity, 
Radioactivity  techniques,  'Water  analysis,  Error 
lalysis,  Water  sampling. 

issible  errors  in  the  estimation  of  the  primary 
oduction  by  the  radiocarbon  method  are  eluci- 
tted  in  oligotrophic  waters  of  the  Mediterranean 
a  where  organic  matter  is  probably  the  pico- 
ankton  product.  Investigations  have  been  con- 
icted  in  two  directions:  measurement  of  the  pri- 
ary  production  by  the  conventional  scheme  and 
easurement  using  a  modified  variant  of  the 
ethod.  The  primary  production  measured  by  the 
uidard  radiocarbon  method  amounts  to  at  least 
i  mg  C/sq  m/day.  Measurement  of  the  produc- 
>n  by  the  modified  variant  of  the  method  has 
own  values  of  200-300  mg  C/sq  m/day.  Modifi- 
tion  consists  in  the  use  of  large-volume  bottles 
.3  L)  of  polyethylene,  low  concentration  of  puri- 
;d  isotope  (1,110,000  Bq/L  of  water)  and  a  short 
posure  (3-4  h)  immediately  after  water  sampling 
ider  conditions  of  low  illumination  (10-11,000 
x)  and  temperature  of  approximately  20  deg. 
irfection  of  the  radiocarbon  method  makes  it 
>ssible  to  obtain  more  reliable  values  of  the  pri- 
ary  production.  As  a  whole  measurement  errors 
the  primary  production  in  oligotrophic  waters 
n  be  most  likely  explained  by  methodical  error, 
ther  than  by  methodological  ones.  (Author's  ab- 
ract) 
90-10750 


ONIONIC  DETERGENTS  AS  TRACERS  OF 
ROUND  WATER  POLLUTION  CAUSED  BY 
iUNICIPAL  SEWAGE. 

aifa  Univ.  (Israel).  Dept.  of  Biology. 

3i  primary  bibliographic  entry  see  Field  5B. 

'90-10751 


HREE-RESISTANCE  TRANSPORT  MODEL 
DR  DYE  ADSORPTION  ONTO  BAGASSE 
1TH. 

ueen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

hemical  Engineering. 

Dr  primary   bibliographic   entry   see   Field   5D. 

'90-10764 


HECKLIST  FOR  DESCRIBING  AND  DOCU- 
tENTING  DIATOM  AND  CHRYSOPHYTE 
VIBRATION  DATA  SETS  AND  EQUATIONS 
OK  INFERRING  WATER  CHEMISTRY. 

idiana  Univ.  at  Bloomington.  Dept.  of  Biology. 
.  F.  Charles. 

rornal  of  Paleolimnology  JOUPE8,  Vol.  3,  No.  2, 
175-178,  1990.  2  ref.  EPA  Cooperative  Agree- 
entCR8 13933. 

escriptors:  'Acid  rain  effects,  'Chrysophyta, 
Diatoms,  'Global  warming,  'Limnology,  'Paleo- 
nnology,  'Water  chemistry,  'Water  quality, 
cidification,  Classification,  Data  acquisition,  Data 
terpretation,  Ecosystems,  Hydrogen  ion  concen- 
ation,  Paleoecology,  Salinity,  Sediment  analysis, 
[>ecies  composition,  Surveys,  Taxonomy,  Trophic 
vel. 

he  use  of  paleolimnological  approaches  to  recon- 
ruct  past  environmental  changes  has  increased 
ipidly  in  the  past  10  years.  Lakewater  pH  and 
Edification  trends,  salinity,  trophic  status,  and 
[her  water  chemistry  characteristics  have  been 
iferred  using  diatoms  and  chrysophytes  in  an  in- 
casing number  of  studies.  A  prerequisite  for  these 


paleoecological  reconstructions  is  a  calibration 
data  set  that  relates  modern  limnological  charac- 
teristics to  surface  sediment  diatom  and  chryso- 
phyte  assemblages  so  that  calibration  functions  can 
be  developed  for  inferring  past  conditions.  A 
checklist  of  items  to  be  addressed  when  compiling 
and  reporting  diatom  and  chrysophyte  calibration 
data  sets  and  accompanying  ecological  data  and 
inference  equations  is  presented.  The  purpose  of 
the  list  is  to  promote  completeness  and  consistency 
in  data  together  with  proper  presentation  and  ade- 
quate documentation,  so  that  the  data  can  be  thor- 
oughly evaluated  and  used  fully  and  effectively  by 
others.  This  list  is  based  on:  (1)  the  author's  own 
work;  (2)  a  review  of  papers  on  calibration  data 
sets;  (3)  discussions  with  calibration  set  developers 
and  users;  and  (4)  attempts  to  compile  data  sets 
from  several  regions.  These  guidelines  can  be  ap- 
plied to  calibration  data  sets  based  on  other  orga- 
nisms as  well.  The  5  major  categories  for  classifica- 
tion are:  (1)  location  and  description  of  calibration 
lakes;  (2)  coring  and  sediment  collection  proce- 
dures; (3)  water  chemistry;  (4)  taxonomy,  count- 
ing, and  assemblage  characteristics;  (5)  ecological 
data  (as  appropriate);  and  (6)  inference  techniques. 
(Lantz-PTT) 
W90- 10797 


DETAILS  OF  COLLIDING  THUNDERSTORM 
OUTFLOWS  AS  OBSERVED  BY  DOPPLER 
LIDAR. 

Cooperative  Inst,  for  Research  in  Environmental 
Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2B. 
W90- 10800 


COMBINING  LABORATORY  AND  FIELD 
MEASUREMENTS  TO  DEFINE  THE  HY- 
DRAULIC PROPERTIES  OF  SOIL. 

Department  of  Scientific  and  Industrial  Research, 

Palmerston  North  (New  Zealand).  Div.  of  Plant 

Physiology. 

For  primary  bibliographic   entry   see   Field   2G. 

W90-10817 


DIELECTRIC  PROPERTIES  AND  INFLUENCE 
OF  CONDUCTIVITY  IN  SOILS  AT  ONE  TO 
FIFTY  MEGAHERTZ. 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  2G. 
W90- 10821 


SOIL  RESPIRATION  AS  AN  INDEX  OF  SOIL 
AERATION. 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

For   primary   bibliographic   entry   see   Field   2G. 

W90- 10829 


SPODOSOL  VARIABILITY  AND  ASSESS- 
MENT OF  RESPONSE  TO  ACIDIC  DEPOSI- 
TION. 

Illinois  Univ.,  Urbana.  Dept.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-10833 


STUDIES  ON  REDISTRIBUTION  DURING 
THE  ANALYTICAL  FRACTIONATION  OF 
METALS  IN  SEDIMENTS. 

Queen's    Univ.,    Kingston    (Ontario).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 10845 


DISTRIBUTION    AND   CLASSIFICATION   OF 
METAL  SPECIES  IN  SOIL  LEACHATES. 

Queen's    Univ.,    Kingston    (Ontario).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 10846 


USE  OF  CARBONYL  IRON  TO  INDUCE  IRON 
LOADING  IN  THE  MUSSEL  MYTILUS 
EDULIS. 

Murdoch  Univ.  (Western  Australia).  School  of  Bi- 


ological and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-10874 


USE   OF  LICHEN   BIOMASS  TO  MONITOR 
DISSOLVED  METALS  IN  NATURAL  WATERS. 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 10879 


RELATIONSHIP  BETWEEN  SERUM  GOT  OF 
CYPRINUS  CARPIO  AND  BIOTIC  INDEX  OF 
DIATOM  IN  THE  DIAGNOSIS  OF  WATER 
QUALITY. 

Liaoning  Univ.,  Shenyang  (China).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 10884 


UPDATE  OF  FEDERAL  WETLAND  DELINEA- 
TION TECHNIQUES. 

Fish  and  Wildlife  Service,  Newton  Corner,  MA. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-10914 


NATIONAL  STATUS  AND  TRENDS  STUDY: 
ESTIMATING  WETLAND  RESOURCES  IN 
THE  1980'S. 

National  Wetlands  Inventory,  Washington,  DC. 
T.  E.  Dahl,  and  H.  R.  Pywell. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  25-31,  18  ref. 

Descriptors:  'Data  acquisition,  'Limnology,  'Sur- 
veys, 'Wetlands,  Environmental  protection,  Pre- 
diction, Water  resources. 

In  1982,  the  U.S.  Fish  and  Wildlife  Service  com- 
pleted a  study  of  the  status  and  trends  of  wetlands 
and  deep  water  habitats  for  the  counterminous 
United  States.  The  study  estimated  the  total  acre- 
age of  wetlands  for  the  lower  48  states  and  the  rate 
of  change  from  the  mid-1950s  to  the  mid-1970s. 
The  average  annual  rate  of  loss  for  the  twenty  year 
time  span  was  458,000  acres.  Eighty  seven  percent 
of  the  loss  was  due  to  agricultural  conversion.  This 
constituted  the  first  comprehensive  statistically 
valid  effort  to  estimate  the  nation's  wetlands.  The 
information  generated  from  this  analysis  has  had  a 
major  role  in  the  development  of  some  federal 
policies  regarding  wetland  conservation.  Updated 
status  and  trends  information  is  now  congressional- 
ly  mandated  by  enactment  of  the  Emergency  Wet- 
lands Resources  Act  of  1986.  The  National  Wet- 
lands Inventory  is  in  the  process  of  updating  the 
national  status  and  trends  study  for  the  period  from 
the  mid-1970s  to  the  mid  1980s.  The  status  of  these 
findings,  as  of  the  mid-1970s,  and  the  procedural 
and  technical  challenges  of  updating  that  informa- 
tion and  the  application  of  findings  are  addressed 
in  this  paper.  Strategies  have  been  developed  for 
monitoring  physical  loss  of  wetlands  and  potential 
for  other  types  of  monitoring  studies  is  discussed. 
(See  also  W90-10912)  (Author's  abstract) 
W90-10915 


COASTAL  WETLANDS  IN  THE  TWENTY- 
FIRST  CENTURY:  PROFOUND  ALTER- 
ATIONS DUE  TO  RISING  SEA  LEVEL. 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-10919 


PRINCIPAL  VEGETATION  COMMUNITIES 
OF  THE  CHOCTAWHATCHEE  RIVER  FLOOD 
PLAIN,  NORTHWEST  FLORIDA. 

Northwest  Florida  Water  Management  District, 

Havana.  Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-10921 
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USE  OF  A  HYDRAULIC  POTENTIOMANO- 
METER  TO  DETERMINE  GROUND-WATER 
GRADIENTS   IN  A  WETLAND,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

B.  C.  Ruddy. 

IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ings of  a  Symposium  held  September  17-22,  1989, 
Tampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  175-183,  6  fig, 
1  tab,  3  ref. 

Descriptors:  "Colorado,  'Groundwater  move- 
ment, "Hydraulic  gradient,  "Instrumentation, 
•Measuring  instruments,  'Potentiomanometers, 
•Potentiometers,  'Wetlands,  Colorado  River,  Data 
acquisition,  Groundwater  chemistry,  Hydraulic 
head,  Meanders,  Surface-groundwater  relations. 

A  series  of  three  wetlands  adjacent  to  the  South 
Fork  Williams  Fork  of  the  Colorado  River  in 
Grand  County,  Colorado,  were  studied  to  deter- 
mine the  relations  between  streamflow  and 
groundwater  in  the  wetlands.  Initially,  water  level 
and  water  chemistry  data  from  cross-sections  of 
wells  were  used  to  determine  the  direction  of 
groundwater  flow  within  the  wetlands,  and  be- 
tween the  wetlands  and  the  stream.  At  two  wet- 
lands, groundwater  gradients  were  consistently 
from  the  wetlands  toward  the  stream.  At  a  third 
wetland,  the  data  from  one  of  the  cross-sections 
located  in  a  stream  meander  lobe  were  inconclu- 
sive. Groundwater  chemistry  also  was  variable 
within  the  wetland  and  did  not  indicate  flow  direc- 
tion. An  hydraulic  potentiomanometer,  which 
measures  point  values  of  the  difference  in  hydrau- 
lic head  between  groundwater  and  surface  water, 
was  used  to  make  a  detailed  study  of  groundwater 
gradients  in  part  of  this  wetland.  These  data  indi- 
cate that  groundwater  was  flowing  across  the  me- 
ander lobe,  approximately  parallel  to  the  stream. 
At  the  upstream  end  of  the  wetland,  the  gradient 
was  consistently  from  the  stream  toward  the  wet- 
land. At  the  downstream  end  of  the  wetland  the 
gradient  was  consistently  from  the  wetland  toward 
the  stream.  Use  of  the  hydraulic  potentiomano- 
meter enabled  collection  of  data  without  construc- 
tion of  monitoring  wells.  (See  also  W90-10912) 
(Author's  abstract) 
W90- 10928 


EVALUATION  OF  THE  APPLICABILITY  OF 
THE  WETLAND  EVALUATION  TECHNIQUE 
(WED  TO  HIGH  ELEVATION  WETLANDS  IN 
COLORADO. 

ERO  Resources  Corp.,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2H. 

W90- 10951 


IMAGE   ANALYSIS   OF  BIOMASS   IMMOBI- 
LIZED ON  MICRO-CARRIERS. 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary   bibliographic   entry  see  Field   5D. 
W90-1O983 


HYDROGEN  AND  CARBON  MONOXIDE  AS 
EARLY  WARNING  INDICATORS  OF  TOXIC 
UPSETS  IN  ANAEROBIC  DIGESTION. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W90- 10991 


COMPARISON  OF  RESPIROMETRIC  METH- 
ODS FOR  DETERMINATION  OF  BIOKINETIC 
CONSTANTS  FOR  TOXIC  AND  NONTOXIC 
WASTES. 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-11009 


DETERMINATION  OF  BIODEGRADABILITY 
KINETICS  OF  RCRA  COMPOUNDS  USING 
RESPIROMETRY  FOR  STRUCTURE-ACTIVI- 
TY RELATIONSHIPS. 

Environmental     Protection    Agency,    Cincinnati, 


OH.  Risk  Reduction  Engineering  Lab. 

For  primary   bibliographic   entry  see   Field   5D. 

W90-11010 


GAS  TRANSFER  LIMITATIONS  IN  ENVIRON- 
MENTAL RESPIROMETRY. 

New  Mexico  State  Univ.,  Las  Cruces. 

R.  B.  Jacquez,  F.  Cadena,  S.  Prabhakar,  and  M.  I. 

Beach. 

IN:   Proceedings  of  the  44th   Purdue   Industrial 

Waste  Conference.  May  9-11,  1989,  Purdue  Univ., 

West  Lafayette,  Indiana.  CRC  Press,  Inc.,  Boca 

Raton,  Florida.  1990.  425-433,  8  fig,  1  tab,  10  ref. 

Descriptors:  'Measuring  instruments,  'Respiro- 
metry,  'Wastewater  treatment,  Carbon  dioxide, 
Data  acquisition,  Dissolved  oxygen,  Oxygen 
uptake,  Temperature. 

In  respirometric  devices,  dissolved  oxygen  (DO) 
concentration  in  a  biologically  active  wastewater 
sample  is  a  function  of  the  oxygen  transfer  rate 
through  the  gas-liquid  interface.  A  study  evaluated 
the  potential  physical  limitations  caused  by  oxygen 
transfer  rate,  carbon  dioxide  removal  rate,  and 
thermal  changes  using  the  pneumatic  computerized 
BOD  (PCBOD)  respirometer.  The  oxygen  transfer 
rate  can  be  a  limiting  factor  if  reactor  geometry 
and  mixing  are  not  selected  properly.  By  compari- 
son, a  shallow  reactor  can  support  a  higher  oxygen 
uptake  rate  (OUR)  than  a  deep  reactor.  Accurate 
measurements  are  not  possible  when  the  actual 
OUR  is  higher  than  the  oxygen  transfer  capacity  of 
the  reactor.  Effective  C02  removal  is  restricted  by 
a  small  absorption  area  and  low  KOH  dosage. 
Ineffective  removal  of  C02  decreases  the  oxygen 
transfer  rate.  The  release  of  water  vapor  into  the 
headspace  of  a  reactor  vessel  decreases  the  oxygen 
demand  measurements  by  pressurizing  the  reactor. 
Thermal  changes  result  in  significant  error  in  re- 
spirometric measurements.  An  increase  in  tempera- 
ture decreases  oxygen  demand  measurements  and 
vice  versa.  The  magnitude  of  the  error  is  directly 
proportional  to  the  ratio  of  headspace  volume  to 
total  volume.  (See  also  W90- 10965)  (Rochester- 
PTT) 
W90-11011 


BUBBLE  DYNAMICS  AND  AIR  DISPERSION 
MECHANISMS  OF  AIR  FLOTATION  PROC- 
ESS SYSTEMS:  PART  B.  AIR  DISPERSION. 

Lenox  Inst,  for  Research,  Inc.,  MA. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-11018 


USEPA  METHOD  STUDY  36,  SW-846  METH- 
ODS 8270/3510,  GC/MS  METHOD  FOR  SEMI- 
VOLATILE  ORGANICS:  CAPILLARY 
COLUMN        TECHNIQUE;        SEPARATORY 
FUNNEL  LIQUID-LIQUID  EXTRACTION. 
Bionetics  Corp.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5A. 
W90- 11065 


AIRBORNE     GAMMA     RADIATION     SNOW 
WATER  EQUIVALENT  AND  SOIL  MOISTURE 
MEASUREMENTS   AND   SATELLITE   AREAL 
EXTENT     OF     SNOW     COVER     MEASURE- 
MENTS: A  USER'S  GUIDE,  VERSION  3.0. 
National  Weather  Service,  Minneapolis,  MN.  Na- 
tional Remote  Sensing  Hydrology  Program. 
For  primary  bibliographic  entry  see  Field  2C. 
W90-11070 


NIWR    INTERLABORATORY    COMPARISON 
STUDIES  NOS.  83/A-87/B:  CONCLUSIONS. 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 11086 


GROUND-WATER  MODELING  STUDY  OF 
WASTEWATER  LAND  DISPOSAL  NEAR  THE 
CAPE  COD  CANAL. 

Argonne  National  Lab.,  IL. 

For  primary  bibliographic  entry  see  Field  2F. 

W90- 11087 


NUMERICAL  MODEL  OF  THE  EFFECTS  C 
PROPELLER  WASH  AND  SHIP-ENDUCE 
WAVES  FROM  COMMERCIAL  NAVIGATIO 
IN  AN  EXTENDED  NAVIGATION  SEASON  O 
EROSION,  SEDIMENTATION,  AND  WATB 
QUALITY  EN  THE  GREAT  LAKES  CONNEC 
ING  CHANNELS  AND  HARBORS. 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 11088 


COOPERATTVE  TESTING  OF  MUNICIP^ 
SEWAGE  SLUDGES  BY  THE  TOXICTI 
CHARACTERISTIC  LEAOUNG  PROCEDUI 
AND  COMPOSITIONAL  ANALYSIS. 

Environmental   Protection  Agency,   Washingtc 
DC.  Office  of  Municipal  Pollution  Control. 
For  primary  bibliographic  entry  see  Field   5! 
W90-11095 


EFFECTS  OF  INSTALLATION  OF  PIEZi 
METERS  AND  WELLS  ON  GROUNDWATI 
CHARACTERISTICS  AND  MEASUREMENI 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept. 

Genie  Mineral. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-11145 


LANDSAT  IMAGE  AND  SAMPLE  DESK 
FOR  WATER  RESERVOIRS  (RAPEL  DA 
CENTRAL  CHILE). 

Chile  Univ.,  Santiago.  Unidad  de  Sistemas  de  1 

formacion  Geografica  y  Percepcion  Remota. 

L.  Lavanderos,  M.  E.  Pozo,  C.  Pattillo,  and  H. 

Miranda. 

Environmental      Monitoring      and      Assessmf 

EMASDH,  Vol.  14,  No.  1,  p  9-22,  January  1990 

fig,  8  tab,  9  ref. 

Descriptors:  'Landsat  images,  'Remote  sensii 
'Reservoirs,  'Satellite  technology,  'Statistii 
methods,  'Stratification,  Chile,  Design  critei 
Quantitative  analysis,  Rapel  Reservoir,  Reserv 
sediments,  Suspended  solids. 

Spatial  heterogeneity  of  the  Rapel  Reservoir  si 
face  waters  was  analyzed  through  Landsat  imag 
The  image  digital  counts  were  used  with  the  aim 
developing  an  a  prior  quantitative  sample  desi| 
Natural  horizontal  stratification  of  the  Rapel  R 
ervoir  (Central  Chile)  is  produced  mainly  by  si 
pended  solids.  The  spatial  heterogeneity  conditk 
of  the  reservoir  for  the  spring  1986  throu 
summer  1987  period  were  determined  by  quali 
tive  analysis  and  image  processing  of  the  M 
Landsat,  bands  1  and  3.  The  space-time  variatic 
of  the  different  observed  strata  were  obtained  w 
multitemporal  image  analysis.  A  random  stratifi 
sample  design  (r.s.s.d.)  was  developed,  based 
the  digital  counts  statistical  analysis.  Strata  popu 
tion  size  as  well  as  the  average,  variance  a 
sampling  size  of  the  digital  counts  were  obtain 
by  the  r.s.s.d.  method.  Stratification  determined 
analysis  of  satellite  images  was  later  correlal 
with  ground  data.  Though  the  stratification  of  1 
reservoir  was  constant  over  time,  the  shape  a 
size  of  the  strata  varied.  (Author's  abstract) 
W90-11163 


USE  OF  PHYTOTOXICITY  TESTS  (COMM( 
DUCKWEED,  CABBAGE,  AND  MILLET)  F( 
DETERMINING  EFFLUENT  TOXICITY. 

Illinois  State  Water  Survey  Div.,  Peoria.  Wa 

Quality  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11164 


FATTY  ACIDS  MONITORENG  IN  THE  A 
AEROBIC  DEPURATION  OF  OLIVE  O 
MILL  WASTEWATER. 

Milan  Univ.  (Italy).  Dipt,  di  Chimica  Organic! 

Industriale. 

For   primary   bibliographic   entry   see   Field   5 

W90-11180 
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1ROWTH-RATE  INHIBITION  OF  ACETO- 
LASTIC  METHANOGENS  BY  AMMONIA 
ND  PH  IN  POULTRY  MANURE  DIGESTION. 

igricultural    Univ.,    Wageningen    (Netherlands). 

tept.  of  Water  Pollution  Control. 

or  primary  bibliographic  entry   see  Field   5D. 

/90-11182 


ISE  OF  EDTA  FOR  CHELATING  TOXIC 
IETALS  INHIBITING  BOD  MEASURE- 
IENTS. 

enin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Chem- 

try. 

or  primary  bibliographic  entry   see   Field   5D. 

/90-11183 


IOMONITORING  AND  ENVIRONMENTAL 
IANAGEMENT. 

lanberra  Coll.  of  Advanced  Education,  Belconnen 

\ustralia).  Water  Research  Centre. 

.  Cullen. 

jivironmental      Monitoring      and      Assessment 

MASDH,  Vol.  14,  No.  2/3,  p  107-114,  May  1990. 

ref. 

(escriptors:  'Bioindicators,  *Biomonitoring,  *Ec- 
logical  effects,  *  Environmental  effects,  'Monitor- 
ig,  *Water  pollution  effects,  Analytical  methods, 
iquatic  life,  Data  acquisition,  Data  collections, 
idicators,  Pollutant  identification. 

Tie  advantages  of  biological  monitoring  of  the 
nvironment  have  been  long  recognized.  Direct 
leasurements  on  biota  of  importance  rather  than 
le  use  of  chemical  surrogates,  integration  over 
me  and  the  ability  to  measure  the  subtle  changes 
rought  about  by  minor  or  intermittent  pollution 
ave  all  been  propounded  as  advantages.  There 
ppear  to  be  a  variety  of  barriers  to  the  wider 
doption  of  biomonitoring  approaches:  (1)  the  per- 
eption  that  biomonitoring  takes  longer  and  is 
lore  expensive  than  chemical  monitoring;  (2)  the 
lea  that  chemical  measurements  are  an  adequate 
irrogate  for  direct  measurements  of  biological 
hange;  and  (3)  the  belief  that  interpretation  of 
iological  data  is  complex  and  uncertain  in  com- 
arison  with  chemical  data.  Several  recommenda- 
ons  concerning  biological  monitoring  can  be 
lade.  Water  quality  data  is  normally  collected 
ecause  of  impacts  on  biological  components-man, 
sh,  birds,  plants-therefore,  chemical  and  physical 
leasurements  are  a  poor  surrogate  for  direct  meas- 
rements  of  the  biological  aspects  of  interest.  Bio- 
jgical  assessment  is  dependent  on  being  able  to 
lentify  the  biota  involved.  There  is  a  need  for  a 
ational  collection  of  aquatic  flora  and  fauna  to 
srve  as  a  reference  collection.  A  series  of  studies 
re  needed  to  develop  an  understanding  of  biologi- 
al  processes  within  various  aquatic  ecosystems, 
"hese  studies  must  extend  over  a  period  of  time 
liat  is  sufficient  to  allow  effects  of  stressors,  such 
s  rainfall,  drought,  fires,  and  floods.  Biological 
lonitoring  of  aquatic  ecosystems  is  not  more  ex- 
ensive  than  traditional  chemical/physical  moni- 
aring  if  the  same  standards  of  variability  are  re- 
tired. It  is  important  that  information  on  meth- 
dological  issues  such  as  site  selection,  sample  col- 
:ction,  storage  and  identification,  and  interpreting 
iological  data  should  be  documented  and  re- 
newed. Ecotoxicological  studies  being  developed 
fithin  the  country  need  to  be  supplemented  by  in 
itu  studies.  The  use  of  generalized  water  quality 
riteria,  and  the  assumptions  on  which  they  are 
ased  are  seen  as  an  appropriate  interim  approach 
o  controlling  waste  discharges,  but  are  not  a  sub- 
titute  for  understanding  the  impacts  on  the  biota. 
Mertz-PTT) 
V90-11194 


VATER  QUALITY  ASSESSMENT  PROGRAMS 
N  AUSTRALIA  DECIDING  WHAT  TO  MEAS- 
JRE,  AND  HOW  AND  WHERE  TO  USE 
MOINDICATORS. 

Vater  Research  Center,  Canberra  (Australia), 
'or  primary  bibliographic  entry  see  Field  7A. 
V90-11195 


JSE  OF  BIOLOGICAL  MONITORING  IN  THE 
ASSESSMENT    OF    EFFECTS    OF    MINING 


WASTES  ON  AQUATIC  ECOSYSTEMS  OF 
THE  ALLIGATOR  RIVERS  REGION,  TROPI- 
CAL NORTHERN  AUSTRALIA. 

Office  of  the  Supervising  Scientist  for  the  Alligator 

Rivers  Region,  Sydney  (Australia). 

For  primary  bibliographic  entry  see  Field  7A. 

W90-11196 


ZOOBENTHIC    VARIABILITY    ASSOCIATED 
WITH   A   FLOOD  AND   DROUGHT   IN  THE 
HAWKESBURY     ESTUARY,     NEW     SOUTH 
WALES:  SOME  CONSEQUENCES  FOR  ENVI- 
RONMENTAL MONITORING. 
Australian  Museum,  Sydney.  Invertebrate  Div. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-11197 


RED   SEA   CORALS   AS   BIOMONITORS   OF 
TRACE  METAL  POLLUTION. 

State  Pollution  Control  Commission,  Sydney  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-11199 


BENTHIC  MACROINVERTEBRATES  IN  BIO- 
LOGICAL SURVEILLANCE:  MONTE  CARLO 
SIGNIFICANCE  TESTS  ON  FUNCTIONAL 
GROUPS'  RESPONSES  TO  ENVIRONMENTAL 
GRADIENTS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Lyneham  (Australia).  Div.  of  Wild- 
life and  Rangelands  Research. 
D.  P.  Faith. 

Environmental  Monitoring  and  Assessment 
EMASDH,  Vol.  14,  No.  2/3,  p  247-264,  May  1990. 
3  fig,  1  tab,  42  ref. 

Descriptors:  'Data  acquisition,  'Ecological  distri- 
bution, *Food  habits,  'Monitoring,  'Stream  biota, 
•Water  pollution  effects,  Benthos,  Data  interpreta- 
tion, Environmental  effects. 

Functional  feeding  groups  have  provided  one  form 
of  functional  summary  of  stream  systems  that  has 
been  explored  both  in  basic  community  ecology 
and  practical  monitoring  contexts.  Functional  feed- 
ing groups  were  evaluated  as  summaries  of  benthic 
macroinvertebrate  communities  from  the  Upper  La 
Trobe  river  system  of  Victoria,  Australia.  Five 
functional  feeding  groups  were  evaluated  relative 
to  an  environmental  space  defined  at  the  structural, 
taxonomic  level.  A  three-dimensional  multidimen- 
sional scaling  ordination  of  the  sample  sites,  based 
upon  the  structural  data,  revealed  a  strong  correla- 
tion with  stream  order  in  one  direction  in  the 
space,  and  with  particle  size  and  benthic  organic 
matter  in  another  orthogonal  direction.  With  the 
exception  of  filters,  the  observed  high  correlations 
of  functional  group  abundance  with  this  space  also 
would  have  occurred  in  randomly-defined  groups. 
Scrapers,  while  not  significant  as  a  group  in  terms 
of  linear  response,  were  significant  in  terms  of 
unimodal  or  clumped  response  to  this  environmen- 
tal space.  Caution  is  needed  in  exploring  patterns 
of  response  of  functional  groups  to  environmental 
parameters.  First,  the  pattern  of  response  may  not 
be  linear.  Second,  potential  patterns  must  be  tested 
against  appropriate  null  hypotheses.  The  signifi- 
cance tests  for  linear  or  unimodal  patterns  in  the 
study  did  support  the  observed  patterns  for  at  least 
some  of  the  functional  groups.  Both  the  linear  and 
dumpiness  measures  of  responses  suggested  that 
filterers  and  scrapers  are  meaningful  groups  in 
terms  of  their  responses  in  this  environmental 
space.  The  filters'  response  was  highly  linear, 
while  the  scrapers'  response  was  more  generally 
clumped.  (Mertz-PTT) 
W90- 11201 


BIOMONITORING  AND  INVERTEBRATE 
TAXONOMY. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Ento- 
mology. 
P.  S.  Cranston. 

Environmental  Monitoring  and  Assessment 
EMASDH,  Vol.  14,  No.  2/3,  p  265-273,  May  1990. 
21  ref. 


Descriptors:  'Bioindicators,  'Biomonitoring, 
•Classification,  'Experimental  design,  'Monitor- 
ing, 'Taxonomy,  Data  acquisition,  Data  interpreta- 
tion, Ecological  distribution,  Functional  species 
groups,  Species  composition,  Species  identifica- 
tion. 

Species  and  their  populations  respond  to  altered 
environmental  conditions.  The  nature  of  response 
of  taxonomically  higher  categories  is  poorly  under- 
stood, yet  many  attempts  have  been  made  to  cir- 
cumscribe species  identification.  Biological  moni- 
toring requires  identification  of  the  fauna  of  the 
environment  under  study.  Three  prevalent  meth- 
ods have  been  used  to  alleviate  the  need  for  uni- 
versal species-level  identification:  selection  of  indi- 
cator taxa,  taxonomic  reduction,  and  allocation  to 
functional  groups.  With  the  indicator  concept,  the 
choice  of  taxa  generally  is  pragmatic,  being  based 
on  ease  of  identification,  availability  of  taxonomic 
expertise,  and  on  species-richness  and  ecological 
diversity.  Attempts  to  reduce  the  level  of  identifi- 
cation of  samples  is  attempted  when  certain  groups 
are  identified  to  species,  others  to  genera,  while 
some  are  determined  to  family  or  higher  category. 
In  most  cases,  this  is  a  purely  pragmatic  approach. 
Species  determinations  are  made  only  if  specialist 
expertise  is  not  required  at  any  stage  or  if  other 
levels  of  identification  are  made  according  to  avail- 
ability and  ease  of  use  of  identification  keys.  Tax- 
onomy and  functional  group  approaches  detect 
biological  patterns  and  their  responsiveness  to  en- 
vironmental stress  by  recognition  of  guilds  (or 
functional  groups).  If  variation  in  the  proportions 
of  basic  functional  components  reflect  degrees  of 
environmental  perturbation,  then  identification 
might  be  circumvented.  It  is  suggested  that  the 
validity  of  all  attempts  to  reduce  data  should  be 
tested  in  the  light  of  phylogenetic  hypotheses. 
(Mertz-PTT) 
W90-11202 


IMPORTANCE  OF  SITE  SELECTION  IN  MON- 
ITORING THE  MACROINVERTEBRATE 
COMMUNITIES  OF  THE  YARRA  RIVER,  VIC- 
TORIA. 

Rural  Water  Commission  of  Victoria,  Armadale 
(Australia).  Water  Quality  Assessment  Section. 
For  primary  bibliographic  entry  see  Field  7A. 
W90-11204 


BIOLOGICAL    MONITORING    OF    A    PULP 
AND  PAPER  MILL  WASTEWATER. 

Australian  Paper  Mfrs.,  Morwell. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11206 


USE   OF   AUSTRALIAN   CLADOCERANS   TO 
GENERATE  LIFE-CYCLE  TOXICITY  DATA. 

State  Pollution  Control  Commission,  Sydney  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 11208 


SIMULTANEOUS  EXTRACTION  SCHEME:  A 
METHOD  TO  CHARACTERISE  METAL 
FORMS  IN  SEWAGE  SLUDGE. 

Roorkee  Univ.  (India).  Dept.  of  Chemistry. 
S.  Gupta,  I.  Mehrotra,  and  O.  V.  Singh. 
Environmental   Technology   ETLEDB,   Vol.    11, 
No.  3,  p  229-238,  March  1990.  3  fig,  4  tab,  8  ref. 

Descriptors:  'Cadmium,  'Copper,  'Laboratory 
methods,  'Land  disposal,  'Metals,  'Separation 
techniques,  'Sludge  analysis,  'Wastewater  treat- 
ment, 'Zinc,  Bioavailability,  Sequential  extraction 
procedure,  Simultaneous  extraction  procedure, 
Sludge,  Sludge  disposal,  Speciation. 

Municipal  sewage  sludge  is  commonly  applied  on 
farmland  for  soil  improvement.  The  heavy  metal 
content  of  the  sludge  is  of  concern  because  exces- 
sive application  of  these  metals  can  have  adverse 
effects  on  plants  and  animals.  The  impart  of  heavy 
metals  present  in  sewage  sludge  is  assessed  by  their 
mobility  and  bioavailability,  which  in  turn  are  de- 
pendent on  their  speciation  pattern.  A  simultane- 
ous extraction  technique  for  separating  metals  in 


269 


Field  7— RESOURCES  DATA 
Group  7B — Data  Acquisition 


i 


sludges  was  developed  by  modifying  a  previously 
developed  sequential  extraction  technique.  In  the 
simultaneous  extraction  procedure,  different  metal 
forms  were  additively  extracted  by  an  appropriate 
combination  of  reagents.  Copper,  zinc  and  cadmi- 
um in  six  samples  of  digested  sludge  (three  liquid 
and  three  air  dried)  were  fractionated  by  simulta- 
neous as  well  as  sequential  extraction  procedures. 
Results  indicated  that  the  metal  fractionation  pat- 
tern from  the  simultaneous  extraction  method  is 
similar  to  that  of  the  sequential  scheme.  The  simul- 
taneous extraction  procedure  may  also  be  used  to 
study  metal  speciation  in  sludges.  One  major  ad- 
vantage of  the  simultaneous  extraction  procedure 
is  that  it  is  less  time  consuming;  the  results  can  be 
obtained  in  approximately  one  day,  as  opposed  to 
one  week  for  the  sequential  extraction  procedure. 
However,  more  reagents  are  consumed  in  the  si- 
multaneous technique,  than  with  sequential  extrac- 
tion. Nevertheless,  the  simultaneous  extraction 
procedure  is  convenient  for  the  analysis  of  a  small 
number  of  samples.  Larger  numbers  of  sludge  sam- 
ples can  be  handled  better  by  the  sequential  extrac- 
tion technique.  (Mertz-PTT) 
W90-11216 


MEASUREMENT  OF  MOLECULAR  WEIGHT 
DISTRIBUTIONS  OF  ORGANIC  HALIDE  IN 
KRAFT  MILL  WASTE  STREAMS,  WASTE 
SOLIDS  AND  PULP. 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-11218 


SELECTED  QUALITY  ASSURANCE  DATA 
FOR  WATER  SAMPLES  COLLECTED  BY  THE 
U.S.  GEOLOGICAL  SURVEY,  IDAHO  NA- 
TIONAL ENGINEERING  LABORATORY, 
IDAHO,  1980  TO  1988. 

Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 11262 


LABORATORY  AND  FIELD  PLOTS  FOR  SOIL 
EROSION  STUDIES. 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For   primary   bibliographic   entry   see   Field   4D. 
W90- 11308 


MEASURING     SEDIMENT     YIELD      FROM 
RIVER  BASINS. 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 11309 


RAINFALL   SIMULATORS   FOR   SOIL   CON- 
SERVATION RESEARCH. 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
W90-U310 


DREDGING  RESEARCH  PROGRAM. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For   primary   bibliographic   entry   see   Field   6G. 

W90-11329 


NIWR  INTERLABORATORY  COMPARISON 
STUDY  NO.  87/A:  DETERMINATION  OF 
SOAP,  OIL  AND  GREASE  AND  NIWR  INTER- 
LABORATORY COMPARISON  STUDY  NO. 
87/B:  DETERMINATION  OF  VARIOUS 
ANIONS  BY  ION  CHROMATOGRAPHY  - 
EVALUATION  OF  RESULTS. 
National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

For  primary  bibliographic  entry  see  Field  5A. 
W90-11347 


OBSERVATIONS  REGARDING  COMPARISON 
OF  HYDRAULIC  AND  CHEMICAL  TRACER 
TEST  RESULTS. 


For  primary  bibliographic  entry  see  Field  2F. 
W90-11368 


METHODS  FOR  DETERMINING  GROUND 
WATER  FLOW  PARAMETERS  IN  FRAC- 
TURED ROCK:  TWO  CASE  STUDIES. 

C-E  Environmental,  Inc.,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 11370 


INSIGHTS  INTO  FORMATION  FRACTURING 
FROM  ANALYSIS  OF  STEP-RATE  TESTS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-11375 


SCALE    EFFECTS    IN    WELL    TESTING    IN 
FRACTURED  MEDIA. 

Sandia  National  Labs.,  Albuquerque,  NM.  Earth 
Sciences  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11377 


AUGERING  INDUCED  CLOSURE  OF  CLAYEY 
FRACTURES  IN  PIEZOMETER  HOLES  NEAR 
SARNIA,  ONTARIO:  PART  ONE. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 
Research. 
J.  R.  G.  Bruce. 

IN:  Proceedings  of  the  Fourth  Canadian/ Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 
Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  160-167,  5  fig,  3  tab,  19  ref. 

Descriptors:  *Geohydrology,  'Groundwater 
movement,  'Hydraulic  conductivity,  'Piezo- 
meters, 'Soil  water,  'Test  holes,  'Well  construc- 
tion, Canada,  Environmental  engineering,  Perme- 
ability. 

In  southwest  Ontario  measurements  of  hydraulic 
conductivity  using  conventional  piezometers  in  au- 
gered  holes  typically  exhibit  no  apparent  differ- 
ences in  hydraulic  conductivity  between  the 
weathered  and  unweathered  zones.  It  is  postulated 
that  the  plastic  tills  are  remolded  during  the  auger- 
ing  of  a  borehole  by  the  shearing  action  of  the 
augers.  To  obtain  observations  on  a  range  of  auger 
effects  on  borehole  walls,  a  variety  of  augers  and 
augering  equipment  was  used  to  make  28  boreholes 
from  7  to  61  cm  in  the  weathered  zone  of  the  St. 
Joseph  till  in  the  Sarnia  area,  and  hand-excavated 
for  visual  observation.  Two  zones  of  alterations 
were  detected:  the  smear  zone  and  the  stress  zone. 
The  smear  zone  is  within  the  auger  hole  diameter 
and  is  a  mixture  of  sheared  auger  chips  from  the 
different  levels  of  the  borehole  and  peripheral  clay 
that  had  been  reworked  by  the  spiralling  of  the 
chips  and  the  auger.  The  thickness  of  the  smear 
zone  depended  on  the  type  of  augering  equipment 
employed;  a  Shelby  tube  extracted  without  rota- 
tion produced  the  thinnest  smear.  The  stress  zone 
is  part  of  the  unmixed  till  and  is  recognized  by 
reduced  ease  of  manual  separation  between  exist- 
ing fracture  walls.  In  addition  to  the  effect  of  the 
stress  zone  on  the  hydraulic  connections  between 
the  auger  hole  and  the  fractures,  the  hydraulic 
connection  is  probably  also  occluded  by  the  smear 
zone.  Occlusion  is  probably  the  reason  why  piezo- 
meters installed  in  the  conventional  manner  in  au- 
gered  holes  in  the  Sarnia  area  provide  hydraulic 
conductivity  values  that  show  no  significant  influ- 
ence of  fractures  or  other  features  of  secondary 
permeability.  (See  also  W90-11361  and  W90-11379) 
(Fish-PTT) 
W90- 11378 


USE  OF  AN  AUGERED  LARGE-DIAMETER 
WELL  TO  DETERMINE  THE  BULK  HYDRAU- 
LIC CONDUCTIVITY  OF  A  FRACTURED 
CLAYEY  TILL:  PART  TWO. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W90- 11379 


INTERPRETATION  OF  PUMPING  TESTS  D 
FRACTURED  AQUIFERS:  FROM  THEORY  T< 
ROUTINE  FIELD  ANALYSIS. 

New  South  Wales  Univ.,  Kensington  (Australia 

Centre  for  Groundwater  Management  and  Hydrc 

geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-11380 


METHODS  FOR  MEASURING  SOIL  ERC 
SION:  SOME  RESULTS  FROM  SUBTROPICA 
AND  TROPICAL  QUEENSLAND. 

Queensland      Dept.      of      Primary      Industrie 

Toowoomba   (Australia).    Soil   Conservation   R< 

search  Branch. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-11399 


QUALITY  OF  RECREATIONAL  WATER! 
CURRENT  KNOWLEDGE  AND  FUTURE  PEF 
SPECTTVES. 

Universidad   Politecnica  de  Cataluna,   Barcelor 

(Spain).  School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11410 


SELENIUM  IN  AQUEOUS  SOLUTIONS:  TH 

IMPOSSIBILITY   OF  OBTAINING  A  MEAT 

INGFUL    EH    USING    A    PLATINUM    ELE< 

TRODE,  WITH  IMPLICATIONS  FOR  MODEI 

TSG  OF  NATURAL  WATERS. 

Colorado  Univ.  at  Boulder.  Dept.  of  Geologic 

Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11441 


BUILDENG  A  NEW  GENERATION  OF  H! 
DROLOGY  ON  THE  STRENGTHS  OF  TH 
PAST. 

For  primary  bibliographic  entry  see  Field  2A. 
W90- 11451 


CLOSING  THE  FLOODGATES. 

Halff  (Albert  H.)  Associates,   Inc.,   Dallas,  T 
For  primary  bibliographic  entry  see  Field  4A. 
W90- 11454 


SATELLITE  DATA  AND  GEOGRAPHIC  D 
FORMATION  SYSTEM  FOR  RAINFALL  EST 
MATION. 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultur 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W90- 11489 


IMPROVED  INVERTED  V-NOTCH  OR  CHTA 

NEY  WEIR. 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Ch 

Engineering. 

K.  K.  Murthy,  and  D.  P.  Giridhar. 

Journal  of  Irrigation  and  Drainage  Engineeru 

(ASCE)  JIDEDH,  Vol.  16,  No.  3,  p  374-386,  199 

9  fig,  12  ref,  append. 

Descriptors:  'Chimney  weirs,  'Flow  measur 
ment,  'Hydraulic  geometry,  'Measuring  instr 
ments,  *V-notch  weirs,  'Weirs,  Design  criteri 
Flow  discharge,  Performance  evaluation,  Strea 
gages. 

Methods  for  improving  the  measuring  range  of  tl 
inverted  V-notch  (IVN)  weir,  a  linear  shar 
crested  weir  of  the  authors'  design,  are  discusse 
The  range  of  linearity  of  IVN  can  be  enhanci 
considerably  (more  than  200%)  by  the  addition 
a  rectangular  weir  of  width  0.265W  (W  =  hi 
crest  width)  at  a  depth  of  0.735d  (d  =  altitude 
IVN),  above  the  crest  of  the  weir,  which  is  equiv 
lent  to  providing  at  this  depth  two  vertical  straig 
lines  to  the  IVN,  resulting  in  a  chimney-shapi 
profile.  The  modified  weir  is  named  the  chimni 
weir.  The  design  parameters  of  the  weir  (lineari 
range,  base  flow  depth,  and  datum  constant,  whi< 
fixes  the  reference  plane  of  the  weir),  are  estimati 
by  solving  the  nonlinear  programming  proble 
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;ing  a  numerical  optimization  procedure.  For 
jws  through  this  weir  above  a  depth  of  0.22d,  the 
scharges  are  proportional  to  the  depth  of  the 
5w  measured  above  a  reference  plane  situated  at 
08  d  above  the  weir  crest  for  all  heads  in  the 
nge  0.22  d  <  or  =  h  <  or  =  2.43  d,  within  a 
aximum  deviation  of  +  /-1.5%  from  the  theoreti- 
d  discharge.  A  significant  result  of  the  analysis  is 
iat  the  same  linear  head-discharge  relationship 
jverning  the  flow  through  the  IVN  also  is  valid 
I  the  extended  chimney  weir.  Experiments  with 
iree  different  chimney  weirs  show  excellent 
;reement  with  the  theory  by  giving  a  constant 
'erage  coefficient  of  discharge  for  each  weir, 
luthor's  abstract) 
'90-11494 


REDICTING  DAILY  EVAPOTRANSPIRA- 
ION  (ET  SUB  D)  FROM  SHORT-TERM 
ALUES. 

rizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 

neering. 

or  primary  bibliographic   entry  see  Field   2D. 

'90-11495 


ROGRAMMABLE  CONTROLLERS  REDUCE 
ARDWARE. 

ransmitton,  Pittsburgh,  PA. 

.  Gesmond. 

'ater  Engineering  and  Management  WENMD2, 

ol.  137,  No.  5,  p  26-30,  May  1990. 

descriptors:  'Computers,  "Control  systems, 
Water  treatment  facilities,  Algorithms,  Computer 
rograms,  Data  acquisition,  Measuring  instru- 
ents,  Pennsylvania,  Pittsburgh,  Sand  filters. 

he  Pittsburgh,  Pennsylvania,  water  treatment 
lant  is  a  120  mgd  facility.  Treatment  is  by  conven- 
3nal  rapid  sand  filtration,  and  the  process  at  the 
[ant  includes  coagulation,  flocculation,  sedimenta- 
on,  and  filtration.  The  main  pump  station  had 
jmmunicated  with  nine  primary  pump  stations 
irough  conventional  analog  instrumentation  and 
ectromechanical  controls  until  1989.  Remote  ter- 
inal  units  have  been  installed  in  each  of  the  nine 
lajor  pumping  stations.  These  microprocessor- 
ised  units  handle  both  data  acquisition  and  con- 
ol.  Square-root-extraction  hardware  that  had 
sen  used  to  linearize  the  signals  from  the  pump 
ation  flow  meters  was  replaced  by  a  simple  soft- 
'are  algorithm,  resulting  in  considerable  cost 
iving.  The  main  computer  in  the  Pittsburgh 
roject  is  a  MicroVAX  II  (Digital  Equipment  Cor- 
oration).  In  a  second  phase  of  the  project  includ- 
i  rehabilitation  and  automation  of  the  water  de- 
artment's  18  backwash  filters.  When  this  phase  is 
ompleted,  a  programmable  logic  controller  will 
e  used  to  locally  control  each  of  the  filters.  In  a 
iture  third  phase  of  the  project,  automated  data 
squisition  and  control  will  be  extended  into  all 
:maining  areas  of  the  treatment  system.  (Roches- 
:r-PTT) 
/90-11507 


CREENING  OF  AQUATIC  SAMPLES  FOR 
1BRIO  CHOLERAE  SEROTYPE  Ol  BY  A 
(OT-BLOT  METHOD  AND  A  LATEX  AGGLU- 
1NATION  TEST. 

(saka  City  Inst,  of  Public  Health  and  Environ- 
lental  Sciences  (Japan).  Dept.  of  Epidemiology, 
'or  primary  bibliographic  entry  see  Field  5A. 
V90-11518 


N  SITU  MEASUREMENTS  OF  SOIL  PHYSI- 
:AL  PROPERTIES  BY  ACOUSTICAL  TECH- 
JIQUES. 

National  Center  for  Physical  Acoustics,  Universi- 

y,MS. 

'or  primary  bibliographic  entry   see   Field   2G. 

V90-11560 


IYDRAULIC   CONDUCTIVITY   OF  POROUS 
rfEDIA  AT  LOW  WATER  CONTENT. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Chemical 
Engineering  and  Materials  Science, 
'or  primary  bibliographic  entry   see  Field   2G. 
V90- 11561 


POTENTIAL  FUTURE  EFFECTS  OF  CURRENT 
LEVELS     OF     SULFUR     DEPOSITION     ON 
STREAM  CHEMISTRY  IN  THE  SOUTHERN 
BLUE  RIDGE  MOUNTAINS,  U.S. 
Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11574 


COMPARATIVE  STUDY  ABOUT  CD,  CR,  FE 
AND  MN  DETERMINATION  IN  NATURAL 
AND  WASTEWATER  BY  AA  AND  DCP  TECH- 
NIQUES. 

Instituto  Geologico  y  Minero  de  Espana,  Madrid 

(Spain). 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11614 


DETERMINATION  OF  LEAD  WITH  A 
CARBON  PASTE  ELECTRODE  MODIFIED 
WITH  A  CHELATING  RESIN  IN  RAINWATER 
AND  HUMAN  URINE. 

Universidad  Autonoma  de  Madrid  (Spain).  Dept. 

de  Quimica. 

For  primary  bibliographic  entry  see  Field  5A. 

W90-11615 


OSCILLOPOLAROGRAPHIC  DETERMINA- 
TION OF  TRACE  AMOUNT  OF  BORON  IN 
SOIL,  WATER  AND  PLANT  SAMPLES. 

The  Center  of  Analysis  and  Testing  of  Geology, 

Bureau  of  Heibei  Province,  Baoding  City,  P.R. 

China. 

K.  Zheng. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  39,  No.  1,  p  75-79,  1990. 

2  fig,  1  tab,  3  ref. 

Descriptors:  'Boron,  'Chemical  analysis,  'Labora- 
tory methods,  'Polarographic  analysis,  'Soil  anal- 
ysis, 'Trace  levels,  'Water  analysis,  Analytical 
techniques,  Data  acquisition,  Nutrient  concentra- 
tions, Plant  tissues,  Tissue  analysis. 

Since  boron  is  a  necessary  trace  nutrient  element  in 
the  physiological  development  of  growing  plants, 
it  is  important  to  be  able  to  determine  accurately 
the  total  amount  of  boron,  soluble  boron,  and 
residual  boron  in  soil  samples,  and  boron  in  envi- 
ronmental water  and  plant  samples.  Boron  with 
Beryllon  III  can  produce  a  stable  ionic  complex  in 
buffer  solution  (pH  4  to  4.5)  which  has  been  shown 
to  be  1:1  boron- Beryllon  III  by  several  methods. 
The  complex  yields  a  well-defined  high  sensitivity 
polarographic  peak  at  a  potential  of  about  -0.46 
volts  (versus  saturated  calomel  electrode).  Under 
optimal  conditions,  the  wave  height  is  proportional 
to  the  concentration  of  boron  in  the  range  from 
0.004  to  0.4  micrograms/mL.  More  than  40  anions 
and  cations  were  examined  for  possible  interfer- 
ence in  the  determination  of  boron  by  linear-sweep 
polarogram.  Results  proved  that  most  of  the  ca- 
tions have  little  effect.  Only  aluminum  and  iron 
interfere  seriously.  The  effect  of  these  elements  is 
removed  with  ethylenediamine  tetraacetic  acid 
(EDTA)  and  triethanolamine.  Anions  do  not  inter- 
fere with  the  determination  of  boron.  The  method 
has  been  used  to  determine  trace  amounts  of  boron 
in  soil  samples  and  plant  samples.  Results  are  in 
good  agreement  with  certified  values.  (Author's 
abstract) 
W90- 11620 


ENZYMATIC  STOPPED-FLOW  DETERMINA- 
TION OF  CARBOFURAN  RESIDUES  AT  THE 
NANOMOLAR  LEVEL  IN  ENVIRONMENTAL 
WATERS. 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5A. 
W90-11624 


TRANSPARENCY  CALIBRATIONS  FOR  LAKE 
ST.  CLAIR  AND  LAKE  MICHIGAN. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 11664 


FIA  TUBULAR  POTENTIOMETRIC  DETEC- 
TORS BASED  ON  HOMOGENEOUS  CRYS- 
TALLINE MEMBRANES.  THEIR  USE  IN  THE 
DETERMINATION  OF  CHLORIDE  AND  SUL- 
FIDE IONS  IN  WATER. 

Department   of  Physical   Chemistry,   Faculty   of 
Pharmacy,  4000  Porto,  Portugal. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-11707 


ACQUISITION  AND  ANALYSIS  OF  GROUND- 
WATER/AQUIFER  SAMPLES:  CURRENT 
TECHNOLOGY  AND  THE  TRADE  OFF  BE- 
TWEEN QUALITY  ASSURANCE  AND  PRACTI- 
CAL CONSIDERATIONS. 

Environmental  Protection  Agency,  Athens,  GA. 
Southeast  Environmental  Research  Lab. 
N.  T.  Loux,  A.  W.  Garrison,  and  C.  R.  Chafin. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  38,  No.  2,  p  231-253, 
1990.  6  fig,  6  tab,  32  ref. 

Descriptors:  'Aquifer  management,  'Aquifers, 
'Data  acquisition,  'Groundwater  pollution, 
'Mathematical  models,  'Model  studies,  'Quality 
control,  'Sampling,  Environmental  protection, 
Landfills,  Quantitative  analysis,  Waste  disposal. 

As  part  of  its  mission  to  protect  groundwater  qual- 
ity, the  U.S.  Environmental  Protection  Agency 
(EPA)  regulates  the  land  disposal  of  solid  wastes. 
Mathematical  models  such  as  MINTEQA1,  a  ther- 
modynamic equilibrium  model  for  metal  specia- 
tion,  are  used  to  predict  the  concentrations  of 
harmful  pollutant  species  at  potential  exposure 
points,  and  thus  determine  the  requirements  for 
waste  treatment  and  disposal.  The  Environmental 
Research  Laboratory  (ERL),  Athens,  GA,  is  en- 
gaged in  a  bench-scale  testing  project  for  the  at- 
tenuation processes  currently  in  MINTEQA1. 
ERL-Athens  has  been  collecting  groundwater,  aq- 
uifer material  and  municipal  landfill  leaching  sam- 
ples from  various  locations  within  the  continental 
United  States.  These  samples  have  been  character- 
ized in  terms  of  elemental  composition,  pH,  Eh, 
dissolved  gases  and  solid  phase  analyses  (Specific 
Surface  Area,  CEC,  extractable  amorphous  com- 
ponents, identifiable  crystalline  components,  etc.). 
Batch  distribution  behavior  studies  have  been  per- 
formed with  these  samples  with  14  potential  metals 
and  metalloids  of  concern  to  the  EPA.  The  ability 
to  collect  groundwater  and  aquifer  material  sam- 
ples representative  of  true  conditions  is  confound- 
ed by  such  factors  as:  (1)  generation  of  potentially 
contaminating  drilling  fines;  (2)  potential  contami- 
nation and/or  adsorption  by  particulates  suspended 
in  drilling  fluids;  (3)  potential  oxygenation  of 
groundwater  samples  from  the  sampling  effort;  and 
(4)  potential  carry-over  contamination  from  multi- 
ple sampling  efforts.  (Agostine-PTT) 
W90-11709 


MEMBRANE  MASS  SPECTROSCOPY  FOR 
THE  DIRECT  TRACE  ANALYSIS  OF  VOLA- 
TILE ORGANIC  COMPOUNDS  IN  AIR  AND 
WATER. 

Dow  Chemical  Co.,  Midland,  MI.  Analytical  Labs. 
For  primary  bibliographic  entry  see  Field  5A. 
W90-11712 


SALTING-OUT  SOLVENT  EXTRACTION  FOR 
PRECONCENTRATION  OF  NEUTRAL  POLAR 
ORGANIC  SOLUTES  FROM  WATER. 

Cold   Regions   Research   and   Engineering   Lab., 
Hanover,  NH.  Research  Div. 
D.  C.  Leggett,  T.  F.  Jenkins,  and  P.  H.  Miyares. 
Analytical  Chemistry  ANCHAM,  Vol.  62,  No.  13, 
p  1355-1356,  July  1990,  1  tab,  9  ref. 

Descriptors:  'Analytical  methods,  'Chemical  anal- 
ysis, 'High  performance  liquid  chromatography, 
'Hydrocarbons,  'Laboratory  methods,  'Water 
analysis,  Chromatography,  Data  acquisition,  Nitro- 
gen compounds,  Organic  nitrogen. 

The  technique  of  salting  out  allowed  the  extraction 
of  neutral  polar  solutes  with  a  water-miscible  sol- 
vent prior  to  further  analysis.  Sodium  chloride  was 
added  to  an  aqueous  solution  which   had  been 
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spiked  with  the  solute.  The  solute  was  extracted 
with  the  normally  water-miscible  solvent  acetoni- 
trile  and  both  phases  were  then  analyzed  by  high 
performance  liquid  chromatography  (HPLC).  The 
extraction  with  acetonitrile  proved  to  be  more 
effective  than  extraction  with  the  water-immiscible 
solvent  methylene  chloride.  The  technique  also 
proved  effective  in  extracting  nitroaromatics,  nitra- 
mines  and  nitrate  esters.  A  modular  HPLC  with  a 
25  centimeter  C-18  column  and  a  UV  detector  set 
at  254  nanometers  analyzed  the  extracts.  The 
eluent  was  a  one-to-one  by  volume  methanol-water 
mixture.  (King-PTT) 
W90-11713 


INTERFERENCES  BY  MONOCHLORAMINE 
AND  ORGANIC  CHLORAMINES  IN  FREE 
AVAILABLE  CHLORINE  METHODS.  1.  AM- 
PEROMETRIC  TITRATION. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
J.  N.  Jensen,  and  J.  D.  Johnson. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  24,  No.  7,  p  981-985,  July  1990.  6 
fig,  1  tab,  8  ref.  EPRI  Contract  RP2300-7. 

Descriptors:  'Analytical  methods,  *Chemical  anal- 
ysis, 'Chlorine,  *  Electrochemistry,  'Water  analy- 
sis, Chemical  interference,  Chlorination,  Data  ac- 
quisition, Laboratory  methods,  Pollutant  identifica- 
tion. 

The  measurement  of  free  available  chlorine  (FAC) 
by  amperometric  titration  is  subject  to  interference 
errors  from  chloramines.  Current  measurements 
from  chloramines  represent  as  much  as  17%  of  the 
total  chlorine  response  in  the  presence  of  a  2:1 
molar  excess  of  free  amine  at  0  volts  vs  the  stand- 
ard calomel  electrode.  Interferences  with  this 
method  increased  as  the  positive  applied  voltage 
on  the  platinum  electrode  decreased.  This  trend 
was  observed  with  both  model  compounds  and 
chlorinated  process  waters.  The  interferences  from 
combined  chlorine  in  one  chlorinated  and  settled 
drinking  water  sample  was  up  to  50%  of  the  FAC 
response.  Current  increases  after  each  addition  of 
phenylarsine  oxide  were  observed  with  N-chloro- 
succinimide,  but  not  with  the  other  chloramines 
tested.  (See  also  W90- 11716)  (Author's  abstract) 
W90-11715 


INTERFERENCES  BY  MONOCHLORAMINE 
AND  ORGANIC  CHLORAMINES  IN  FREE 
AVAIXABLE  CHLORINE  METHODS.  2.  N,N- 
DIETHYL-P-PHENYLENEDIAMINE. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
J.  Jensen,  and  J.  Johnson. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  24,  No.  7,  p  985-990,  July  1990,  8 
fig,  3  tab,  30  ref.  EPRI  Contract  RP2300-7. 

Descriptors:  *Analytical  methods,  *Chemical  anal- 
ysis, 'Chemical  interference,  'Chlorinated  hydro- 
carbons, 'Electrochemistry,  'Water  analysis,  Lab- 
oratory methods,  Pollutant  identification. 

Both  inorganic  monochloramine  and  organic 
chloramines  interfere  in  the  method  of  measuring 
free  available  (FAC)  with  N,N-diethyl-p-phenylen- 
ediamine  (DPD).  The  reaction  between  chloro- 
cyanuric  acid  and  DPD,  even  with  100-fold  excess 
of  the  free  cyanuric  acid  and  at  9  C,  was  as  fast  as 
the  free  chlorine-DPD  reaction.  Thus,  100%  of  the 
chlorocyanuric  acid  appears  as  FAC.  The  rate  of 
the  reaction  of  the  other  chloramines  decreased 
with  increasing  basicity  of  the  nitrogen  substrate. 
First-order  interference  rate  constants  were  meas- 
ured for  10  chloramines  and  ranged  from  0.000046 
for  N-chloroalanine  to  0.29  reciprocal-seconds  for 
N-chloro-5,5-dimethylhydantoin.  Interference 

from  monochloramine  occurred  by  both  direct  and 
hydrolysis-based  pathways.  The  interference  ap- 
peared to  be  catalyzed  by  trace  iodides  present  in 
the  phosphate  buffers.  The  presence  of  Hg(II)  in 
the  buffer  decreased  the  iodide  effect  which  ap- 
peared most  often  with  the  strong  base  nitrogen 
chloramines  such  as  monochloramine.  (See  also 
W90-1 1715)  (Author's  abstract) 
W90-11716 


MODEL  FOR  ANIONIC  SURFACTANT  SORP- 
TION. 

HydroQual,  Inc.,  Mahwah,  NJ. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11718 


JUMP  FLOWMETER  IN  A  CHANNEL  OF  TRI- 
ANGULAR CROSS-SECTION  WITHOUT  WEIR 
(DEBITMETRE  A  RESSAUT  EN  CANAL  DE 
SECTION  TRIANGULAIRE  SANS  SEUTL). 

Institut  National  de  l'Enseignement  Superieur  de 

Genie  Civil,  Tizi-Ouzou  (Algeria). 

For  primary  bibliographic  entry  see  Field  2E. 

W90-11754 


CO-PRECIPITATION  TECHNIQUE  FOR  DE- 
TERMINING TRACE  METAL  CONCENTRA- 
TIONS EN  IRON-RICH  SALINE  SOLUTIONS. 

New   Hampshire   Univ.,    Durham.    Inst,    for   the 
Study  of  Earth,  Oceans  and  Space. 
S.  Welch,  W.  B.  Lyons,  and  C.  A.  Kling. 
Environmental  Technology  ETLEDB,   Vol.    11, 
No.  2,  p  141-144,  February  1990.  4  tab,  18  ref.  NSF 
grant  EAR-86- 12065. 

Descriptors:  'Analytical  techniques,  'Chemical 
analysis,  'Iron,  'Saline  water,  'Trace  metals, 
•Water  analysis,  Atomic  absorption  spectrophoto- 
metry, Chemical  precipitation,  Copper,  Lead, 
Zinc. 

The  analysis  of  trace  metals  in  saline  water  samples 
poses  many  problems  due  to  the  complexity  of  the 
sample  matrix  and  the  extremely  high  concentra- 
tions of  major  salts  in  these  solutions.  A  method  is 
presented  for  analyzing  Pb,  Cu  and  Zn  in  saline  to 
hypersaline  (as  high  as  300  parts  per  thousand) 
waters  that  also  contain  high  Fe  concentrations. 
Various  co-precipitation  methods  using  the  addi- 
tion of  a  strong  base  have  been  developed  to 
quantitatively  concentrate  trace  metals  from  natu- 
ral waters.  A  technique  was  chosen  that  uses  ferric 
hydroxide  (FeOOH)  as  the  carrier  due  to  the  fact 
that  the  samples  to  be  analyzed  already  contained 
high  concentrations  of  dissolved  iron.  One  hun- 
dred microliters  of  1  molar  ferric  solution  is  added 
to  a  25  ml  sample  and  the  pH  is  adjusted  to  7  by 
adding  ammonium  hydroxide  solution.  The  bottles 
are  then  shaken  for  several  seconds  to  mix  the 
solutions  and  the  ferric  hydroxide  precipitate  is 
allowed  to  form  for  at  least  an  hour.  The  precipi- 
tate is  collected  by  filtration  and  analyzed  by 
graphite  furnace  atomic  absorption  spectrophoto- 
metry. This  technique  is  rapid  and  straightforward 
as  well  as  precise  and  has  a  potential  usage  for  such 
diverse  environmental  samples  as  hypersaline 
brines,  acid  mine  drainage  waters  and  groundwater 
leachate.  In  addition,  experiments  suggest  this 
technique  can  also  be  utilized  for  Mn,  A)  and  Ni. 
As  many  as  twenty-five  samples  can  be  co-precipi- 
tated in  a  day.  (Bater-PTT) 
W90- 11771 


MONITOR    FOR    CONTINUOUS    MEASURE- 
MENT OF  TEMPERATURE,  PH  AND  CON- 
DUCTANCE OF  WET  PRECIPITATION:  PRE- 
LIMINARY RESULTS  FROM  THE  ADIRON- 
DACK MOUNTAINS,  NEW  YORK. 
Geological  Survey,  West  Trenton,  NJ. 
P.  A.  Johnsson,  and  M.  M.  Reddy. 
Atmospheric  Environment  ATENBP,  Vol.  24A, 
No.  1,  p  233-236,  1990.  2  fig,  7  ref. 

Descriptors:  'Acid  rain,  'Adirondack  Mountains, 
•Conductivity,  'Hydrogen  ion  concentration,  'In- 
strumentation, 'Measuring  instruments,  'Monitor- 
ing, 'New  York,  'Precipitation,  'Temperature, 
Data  acquisition,  Storms. 

A  continuous  wet-only  precipitation  monitor  is 
presented  which  was  designed  by  the  USGS  to 
record  variations  in  rainfall,  temperature,  pH  and 
specific  conductance  at  1  minute  intervals  over  the 
course  of  storms.  The  initial  study  site  was  located 
at  Huntington  Wildlife  Forest  at  the  Adirondack 
Ecological  Center  in  the  central  Adirondack 
Mountains  of  New  York.  After  six  storm  events, 
the  preliminary  sampling  with  the  monitor  showed 
that  rainfall  acidity  varied  over  the  course  of 
summer  storms,  with  low  initial  pH  values  increas- 
ing as  storm  intensity  increased.  (Lantz-PTT) 


W90-11788 


COMPARISON  OF  SOIL  WATER  CHEMISTR1 
AND  SAMPLE  SIZE  REQUIREMENTS  FOI 
PAN  VS  TENSION  LYSEMETERS. 

Pennsylvania  State  Univ.,  University  Park.  Schoo 
of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  2G 
W90- 11874 


METHOD  FOR  THE  SEPARATION  OF  ZOO 
PLANKTON  IN  HIGH  EUTROPHIC  WATE1 
BODIES. 

Akademie  der  Wissenschaften  der  DDR,  Berlir 
Inst,  fuer  Geographie  und  Geooekologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-11890 


RESULTS  OF  ECOLOGICAL  ENCLOSURE  EX 
PERIMENTS  WITH  PELAGIC  COMMUNITEE 
OF  THE  ARKONA  SEA  (BALTIC  SEA). 
Akademie  der  Wissenschaften  der  DDR,  Berlii 
Inst,  fuer  Geographie  und  Geooekologie. 
For  primary  bibliographic  entry  see  Field  2L. 
W90- 11892 


RAPID  QUANTIFICATION  OF  PLANKTON* 
CLLIATES:  COMPARISON  OF  IMPROVE! 
LIVE  COUNTING  WITH  OTHER  METHOD! 

Clermont-Ferrand-2  Univ.,  Aubiere  (France).  Lai 

de  Zoologie  et  Protistologie. 

T.  Sime-Ngando,  H.  J.  Hartmann,  and  C.  A. 

Groliere. 

Applied       and       Environmental       Microbiolog 

AEMIDF,  Vol.  56,  No.  7,  p  2234-2242,  July  1991 

6  fig,  4  tab,  51  ref. 

Descriptors:  'Filtration,  'Laboratory  method 
'Plankton,  'Protozoa,  'Quantitative  analyst 
'Sampling,  Comparison  studies,  Eutrophic  lake 
Monitoring,  Species  composition. 

An  efficient  and  quantitatively  valid  method  I 
filter  concentrate  and  count  live  planktonic  ciliati 
was  developed  and  compared  with  other  trea 
ments:  unconcentrated  (raw)  samples  and  centi 
fuged  samples  were  counted  live,  and  the  effects  ( 
five  different  fixatives  (HgC12,  Lugol's  iodin 
formaldehyde,  glutaraldehyde,  and  Champ; 
DaFano)  on  the  counts  were  monitored.  Sampli 
originated  from  a  eutrophic  mountain  lake  (Lai 
Aydat,  near  Clermont-Ferrand,  France).  Overal 
live  filtered  counts  were  similar  to  counts  of  ra 
samples,  but  they  were  significantly  higher  (2  1 
2.3  fold,  P  <  0.05)  by  analysis  of  variance  tha 
counts  from  centrifuged  samples.  Nevertheles 
some  taxa,  i.e.,  Halteria  and  Loxodes  spp.,  wei 
sensitive  to  filtration.  The  live  filtered  counts  wei 
also  comparable  to  counts  of  raw  Hg/C12-fixe 
and  settled  samples.  HgC12  and  Lugol  fixatic 
consistently  gave  the  highest  total  counts,  whi 
significantly  lower  counts  were  always  obtaine 
with  Champy-DaFano-fixed  samples.  Losses  di 
to  fixation  were  insignificant  for  raw  samples  bi 
were  substantial  and  statistically  significant  in  coi 
centrated  samples  (15%  after  filtration  and  71' 
after  centrifugation,  compared  with  counts  fro 
the  corresponding  live  samples).  Live  counting  i 
passively  filter-concentrated  ciliates  has  many  a< 
vantages  over  other  methods.  It  is  two  to  foi 
times  quicker  and  more  efficient:  ciliates  are  recoi 
nized  with  certainty,  more  species  are  recognize 
with  certainty,  more  species  are  identified,  ar 
enumeration  of  dead  organisms  (e.g.,  tintinnid  loi 
cas)  is  avoided.  This  method  is  recommended  as 
quantitatively  valid  alternative  to  classical  methoi 
for  assessing  planktonic  ciliate  populations.  (Ai 
thor's  abstract) 
W90-11913 


DIP  SLIDE  TECHNIQUE-A  RAPID  METHOI 
OLOGY  FOR  PERFORMANCE  EVALUATIO 
OF  WASTEWATER  TREATMENT  SYSTEM 

National    Environmental    Engineering    Researc 

Inst.,  Nagpur  (India). 

For   primary   bibliographic   entry   see   Field   51 

W90-11942 
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?OMPARATIVE  STUDY  OF  A  NUMBER  OF 
METHODS  FOR  SENSITIVE  SELENIUM  DE- 
[■ERMINATION  IN  WATERS  AND  FODDER 
X)RRECTORS. 

Jniversitat  de  les  Hies  Balears,  Palroa  de  Mallorca 
Spain).  Dept.  de  Chemistry, 
'or  primary  bibliographic  entry  see  Field  5A. 
V90- 11945 


EXTREME  FLOOD  ASSESSMENT. 

ialford  Univ.  (England).  Dept.  of  Civil  Engineer- 
Bg. 

5or  primary  bibliographic  entry  see  Field  2E. 
V90- 11976 


ESTIMATING  THE  VARIANCE  OF  AIR- 
JORNE  SNOW  WATER  EQUTVALENT  ESTI- 
MATES USING  COMPUTER  SEVIULATION 
rECHNIQUES. 

Uizona  State  Univ.,  Tempe. 

?or  primary  bibliographic  entry  see  Field  2C. 

V90- 11984 


IAMAN  SPECTROSCOPIC  IDENTIFICATION 
)F  CARBONIC  ACID. 

Hernforschungszentrum,     Karlsruhe     (Germany, 

r.R.).  Inst,  fuer  Radiochemie. 

ror  primary  bibliographic  entry  see  Field  2K. 

V90-11991 


IMULTANEOUS       DETERMINATION       OF 

>XYGEN     UPTAKE    RATE    AND    OXYGEN 

RANSFER    COEFFICIENT    IN    ACTIVATED 

LUDGE      SYSTEMS      BY      AN      ON-LINE 

1ETHOD. 

iidgenoessische  Anstalt  fuer  Wasserversorgung, 

ibwasserreinigung   und   Gewaesserschultz,   Due- 

endorf  (Switzerland). 

'or  primary  bibliographic   entry   see   Field   5D. 

V90- 11996 

'C.  Evaluation,  Processing  and 
'ublication 


TMPLE  WATER-BALANCE  MODEL  FOR 
HE  ASSESSMENT  OF  LIVESTOCK  PER- 
ORMANCE  IN  BOTSWANA. 

Jhent  Rijksuniversiteit  (Belgium).  Faculteit  Land- 
ouwwetenschappen . 

'or  primary  bibliographic  entry  see  Field  3F. 
V90- 10528 


ROPOSED  METHODOLOGY  FOR  ASSESS- 
NG  THE  RELATIVE  IMPACT  OF  ACID  RAIN 
iND  NITROGEN  FERTILIZERS  ON  ACIDITY 
>F  AGRICULTURAL  SOILS  IN  CANADA. 

igriculture  Canada,  Ottawa  (Ontario).  Land  Re- 

aurce  Research  Centre. 

'or  primary  bibliographic  entry  see  Field  5B. 

^90-10529 


(TVER  FLOW  SIMULATION:  RESEARCH 
iND  DEVELOPMENTS. 

linningham  Univ.  (England).  Dept.  of  Civil  Engi- 

eering. 

).  W.  Knight,  P.  G.  Samuels,  and  K.  Shiono. 

ournal  of  the  Institution  of  Water  and  Environ- 

lental  Management  JIWMEZ,  Vol.  4,  No.  2,  p 

63-175,  April  1990.  11  fig,  27  ref. 

)escriptors:  'Computer  programs,  'Databases, 
Mathematical  models,  'Model  studies,  *River 
ow,  'Stream  gaging,  Data  storage  and  retrieval, 
lydraulic  profiles,  Hydrographs,  Mathematical 
quations,  River  channels,  Shear  stress. 

Tie  analytical  solution  for  the  lateral  distribution 
f  stream  wise  depth-averaged  velocity  includes  the 
fTects  of  bed-generated  turbulence,  lateral  shear 
lrbulence  and  secondary  flows,  and  therefore, 
iproduces  many  of  the  main  features  of  river 
hannel  flow.  The  solution  closely  simulates  the 
rocess  involved  in  river  gauging  by  the  current- 
leter  method.  Recent  data  are  used  to  illustrate 
le  variation  of  shear  stresses  within  the  flow,  and 


data  from  three  river-gauging  sites  in  the  Severn 
Trent  catchment  are  used  to  illustrate  the  potential 
of  the  model.  The  steps  involved  in  the  design  of  a 
modern  river  simulation  package  are:  (1)  the  defini- 
tion of  the  objectives  or  scope  of  the  model;  (2)  the 
formulation  of  the  relevant  physical  processes  and 
principles;  (3)  the  definition  of  a  discrete  approxi- 
mation to  the  continuum  physics  and  processes;  (4) 
the  definition  of  suitable  computation  algorithms; 
and  (5)  data  base  management  and  the  man-ma- 
chine interface.  Apart  from  database  management 
and  the  man-machine  interface,  computational 
river  models  will  include  algorithms  for:  (1)  the 
approximation  of  natural  data  cross-sections,  hy- 
drographs, rating  curves,  etc.;  (2)  the  solution  of 
the  nonlinear  discrete  equations;  and  (3)  sparse 
matrix  solution  techniques.  (Davis-PTT) 
W90-10540 


EXPERT  SYSTEMS  FOR  THE  INTERPRETA- 
TION OF  RIVER  QUALITY  DATA. 

Imperial  Coll.  of  Science  and  Technology,  London 

(England). 

For   primary   bibliographic   entry   see   Field   5G. 

W90- 10543 


USE  OF  HINDCAST  WAVE  DATA  FOR  ESTI- 
MATES OF  LONGSHORE  SEDIMENT  TRANS- 
PORT. 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  23. 

W90- 10587 


CARTOGRAPHIC  MODELING  OF  NONPOINT 
POLLUTANT  SURFACES  FOR  A  COASTAL 
DRAINAGE  AREA. 

Salem  State  Coll.,  MA.  Dept.  of  Geography. 
K.  Barnes. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  133-145,  13  fig,  13  ref. 

Descriptors:  'Coastal  waters,  'Coastal  zone  man- 
agement, 'Mapping,  'Nonpoint  pollution  sources, 
Biochemical  oxygen  demand,  Computer  models, 
Computers,  Danvers  River,  Data  interpretation, 
Databases,  Geography,  Lead,  Maps,  Massachu- 
setts, Nutrients,  Path  of  pollutants,  Sediment  load. 

Computer  cartographic  modeling  can  provide 
coastal  resource  managers  with  important  insights 
concerning  the  spatial  extent  and  patterns  of  non- 
point  pollutants  affecting  the  quality  of  nearshore 
coastal  waters.  A  preliminary  assessment  was  made 
of  diffused  source  pollutants  generated  within  the 
urbanized  upper  Danvers  River  watershed,  an  area 
which  drains  into  Salem-Beverly  Harbor,  Massa- 
chusetts. Spatial  database  files  are  stored  and  cre- 
ated in  the  Map  Analysis  Package  (MAP),  a  geo- 
graphic information  and  modeling  system.  These 
files  are  then  transferred  to  UNIMAP,  an  interac- 
tive mapping  and  modeling  program.  Analytical 
cartographic  versions  of  nonpoint  pollutant  load- 
ing functions  are  calculated  within  UNIMAP  for 
pollutant  loading  surface  estimates  (kg/ha/yr)  and 
total  surface  volume  estimates  (kg/yr).  Pollutant 
surfaces  for  sediments,  biochemical  oxygen 
demand  (BOD),  nutrients  and  lead  are  cartographi- 
cally  modeled  and  displayed.  The  results  highlight 
the  potential  for  nonpoint  pollution  from  this  area 
to  adversely  influence  nearshore  coastal  water 
quality.  (See  also  W90-10584)  (Author's  abstract) 
W90- 10591 


NATIONAL  WETLANDS  INVENTORY  IN 
NORTH  CAROLINA. 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Soil 
and  Water  Conservation. 
K.  K.  Moorhead. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 
Symposium  held  in  Wilmington,  North  Carolina. 
American  Water  Resources  Association,  Bethesda, 
Maryland.  1988.  p  235-242,  3  tab,  10  ref. 

Descriptors:  'Coastal  waters,  'Maps,  'National 
Wetlands  Inventory,  'North  Carolina,  'Surveys, 


'Wetlands,  Botany,  Classification,  Data  collec- 
tions, Drainage,  Estuaries,  Flooding,  Hydrologic 
properties,  Lacustrine  environment,  River  basins, 
Soil  properties. 

North  Carolina  entered  the  National  Wetlands  In- 
ventory (NWI)  program  of  the  U.S.  Fish  and 
Wildlife  Service  in  1983.  For  four  years,  the  photo 
interpretation  of  high-altitude  photography  and 
field  verification  of  wetlands  were  the  responsibil- 
ity of  the  state.  In  1987,  the  program  was  returned 
to  the  Fish  and  Wildlife  Service  to  meet  their  goals 
of  having  the  coastal  plain  mapped  by  1988.  The 
state  still  has  an  active  role  in  the  inventory  by 
participating  in  all  field  reviews  of  wetlands  as 
well  as  providing  technical  information  on  hydrol- 
ogy, soils,  and  botany  of  the  wetlands.  The  NWI 
recognizes  5  major  systems  of  wetlands:  Marine, 
Estuarine,  Riverine,  Lacustrine  and  Palustrine.  All 
5  systems  are  found  in  North  Carolina.  Each 
system  is  further  divided  into  subsystems,  classes 
and  subclasses  to  reflect  hydrologic  conditions  and 
vegetative  cover  or  type  of  substrate  when  vegeta- 
tion is  absent.  Modifiers  are  added  to  reflect  the 
duration  of  flooding  and  human  factors  such  as 
impoundment  or  drainage.  The  maps  issued  by 
MWI  are  of  the  same  scale  as  USGS  topographic 
quadrangles  and  are  useful  for  determining  acre- 
ages and  diversity  of  wetland  systems.  (See  also 
W90- 10584)  (Lantz-PTT) 
W90- 10600 


SPREADSHEET  SEVIULATION  OF  THE  HY- 
DROLOGY OF  IMPOUNDED  SALT 
MARSHES. 

Suwannee  River  Water  Management  District,  Live 

Oak,  FL. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-10603 


USING  GEOGRAPHIC  INFORMATION  SYS- 
TEMS TO  PREDICT  THE  TROPHIC  STATE  OF 
LAKES. 

Massachusetts  Univ.,  Amherst. 

M.  S.  Lindhult,  and  P.  J.  Godfrey. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.    1988.  p  403-409,  2  fig,   1   tab,  2  ref. 

Descriptors:  'Coastal  waters,  'Data  collections, 
'Databases,  'Eutrophication,  'Geographic  infor- 
mation systems,  'Trophic  level,  Geographical 
data,  Lakes,  Water  quality,  Water  quality  manage- 
ment. 

State  natural  resource  agencies  are  facing  increas- 
ingly more  complex  management  and  regulatory 
decisions  that  require  access  to  geographically  ref- 
erenced databases.  Compounding  the  problem  is 
the  fact  that  these  data  bases  are  scattered  among 
different  agencies  and  are  stored  under  a  variety  of 
database  management  systems.  A  solution  to  this 
problem  in  Massachusetts  and  many  other  states  is 
to  move  this  data  into  a  geographic  information 
system  (GIS)  which  links  tabular  database  informa- 
tion with  spatial  data.  Geographical  information 
systems  will  prove  to  become  invaluable  tools  for 
water  resources  researchers.  GIS  opens  the  door 
for  much  more  sophisticated  analysis  but  demands 
better  watershed  data.  A  range  of  future  scenarios 
can  also  be  projected  with  the  use  of  GIS.  For 
instance,  if  areas  of  active  agriculture  were 
changed  to  high  density  residential  development, 
these  areas  could  be  quickly  recalculated  and  the 
new  loading  factors  applied  to  assess  the  impact  on 
a  lake.  (See  also  W90-10584)  (Lantz-PTT) 
W90-10615 


PROCEEDINGS  OF  THE  ADVANCED  SEMI- 
NAR ON  ONE-DIMENSIONAL,  OPEN-CHAN- 
NEL FLOW  AND  TRANSPORT  MODELING. 

For  primary  bibliographic  entry  see  Field  2E. 
W90- 10652 


ONE-DIMENSIONAL    EQUATIONS    OF    UN- 
STEADY OPEN-CHANNEL  FLOW. 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 


273 


Field  7— RESOURCES  DATA 


Group  7C — Evaluation,  Processing  and  Publication 


1 


i 


sources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90- 10653 


EVOLUTION  AND  OPERATIONAL  STATUS 
OF  THE  BRANCH-NETWORK  UNSTEADY 
FLOW  MODEL. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90- 10654 


APPLICATION  OF  THE  BRANCH  MODEL  TO 
DETERMINE  FLOW  IN  THE  ALABAMA 
RIVER. 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-10655 

APPLICATION  OF  THE  BRANCH  AND  LTM 
MODELS  TO  THE  COOSA  RD7ER,  ALABAMA. 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-10656 


ONE-DIMENSIONAL  FLOW  MODELING  OF 
THE  ST.  JOHNS  RIVER  AT  JACKSONVILLE, 
FLORIDA. 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90- 10657 


FLOW  MODEL  OF  SAGINAW  RD/ER  NEAR 
SAGINAW,  MICHIGAN. 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90- 10658 


COMPUTATION  OF  FLOW  AND  DETECTION 
OF  THE  SALT-FRONT  LOCATION  FOR  THE 
ATLANTIC  INTRACOASTAL  WATERWAY 
(AIW)  IN  THE  VICINITY  OF  MYRTLE  BEACH, 
SOUTH  CAROLINA. 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2L. 
W90- 10659 


FLOW  AND  TRANSPORT  MODEL  OF  THE 
ATLANTIC  INTRACOASTAL  WATERWAY  IN 
THE  GRAND  STRAND  AREA,  SOUTH  CARO- 
LINA. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-10660 


TIDE-INDUCED  CIRCULATION  AND  FLUSH- 
ING USING  TIDE  GATES  IN  RESIDENTIAL 
CANALS  OF  CAPE  CORAL,  FLORIDA. 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W90- 10661 


EVALUATION  OF  STREAMFLOW-GAGING 
METHODS  FOR  APPLICATION  TO  A  RIVER 
WITH  FLAT  SLOPE  -  JAMES  RIVER,  NORTH 
DAKOTA/SOUTH  DAKOTA. 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W90- 10662 


SIMULATION  OF  FLOW  IN  THE  LOWER 
CALCASIEU  RIVER  NEAR  LAKE  CHARLES, 
LOUISIANA. 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90- 10663 


BRANCH  FLOW  MODEL  OF  THE  KNIK  AND 
MATANUSKA  RTVERS,  ALASKA. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90- 10664 


FLOW  DETERMINATION  FOR  OHIO  RIVER 
AT  GREENUP  DAM  AND  LOUISVILLE,  KEN- 
TUCKY. 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W90-10665 


FLOW  MODEL  OF  THE  HUDSON  RIVER 
FROM  ALBANY  TO  NEW  HAMBURG,  NEW 
YORK. 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W90-10666 


DAM  FAILURE  AND  FLOOD  MAPPING:  AN 
ANALYSIS  ASSISTED  BY  COMPUTER  (RUP- 
TURE DE  BARRAGE  ET  CARTOGRAPHIE 
DES  INONDATIONS,  UNE  ANALYSE  ASSIS- 
TEE  PAR  ORDINATEUR). 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-10715 


WEIGHTED  MULTICOLLINEARITY  IN  LO- 
GISTIC REGRESSION:  DIAGNOSTICS  AND 
BIASED  ESTIMATION  TECHNIQUES  WITH 
AN  EXAMPLE  FROM  LAKE  ACIDIFICATION. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ex- 
perimental Statistics. 
B.  D.  Marx,  and  E.  P.  Smith. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  47,  No.  6,  p  1128-1135,  June 
1990.  2  fig,  8  tab,  17  ref. 

Descriptors:  'Acid  rain,  *  Acidification,  *Data  in- 
terpretation, 'Regression  analysis,  *Statistical 
methods,  "Trout,  *Water  pollution  effects,  Adiron- 
dack Mountains,  Lake  morphology,  New  York, 
Statistical  analysis. 

An  historical  data  set  from  the  Adirondack  region 
of  New  York  is  revisited  to  study  the  relationship 
between  water  chemistry  variables  associated  with 
acid  precipitation  and  the  presence/absence  of 
brook  trout  (Salvelinus  fontinalis)  and  lake  trout 
(Salvelinus  namaycush).  For  the  trout  species  data 
sets,  water  chemistry  variables  associated  with  acid 
precipitation  for  (example  pH  and  alkalinity)  are 
highly  correlated.  Regression  models  to  assess 
their  effects  on  the  probability  of  the  presence  of 
fish  species  are  therefore  affected  by  multicollin- 
earity.  Because  the  appropriate  regressions  are  lo- 
gistic, correction  techniques  based  on  least  squares 
do  not  work.  Maximum  likelihood  parameter  esti- 
mation is  highly  unstable  for  the  trout  presence/ 
absence  data.  Developments  in  weighted  multicol- 
linearity  diagnostics  are  used  to  evaluate  maximum 
likelihood  logistic  regression  parameter  estimates. 
Further,  an  application  of  biased  parameter  estima- 
tion is  presented  as  an  option  to  the  traditional 
maximum  likelihood  logistic  regression.  Biased  es- 
timation methods,  like  ridge,  principal  component, 
or  Stein  estimation  can  substantially  reduce  the 
variance  of  the  parameter  estimates  and  prediction 
variance  for  certain  future  observations.  In  many 
cases,  only  a  slight  modification  to  the  converged 
maximum  likelihood  estimator  is  necessary.  (Au- 
thor's abstract) 
W90- 10726 


RAPID  ASSESSMENT  OF  COASTAL  ZONE 
MANAGEMENT  REQUIREMENTS:  A  CASE- 
STUDY  FROM  THE  ARABIAN  GULF. 

York  Univ.  (England).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  6A. 
W90- 10744 


CAPACITY     EXPANSION     FOR     REGIONA1 
WASTEWATER  SYSTEMS. 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi 

neering. 

For  primary  bibliographic  entry  see   Field   5E 

W90-10767 


PREDICTION  OF  STREAM  VOLATILLZATIOI 
COEFFICIENTS. 

Geological  Survey,  Arvada,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-10772 


REGIONAL  RAINFALL  FREQUENCY  ANAL1 
SIS  VIA  STOCHASTIC  STORM  TRANSPOS 
TION. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Eng 

neering. 

For  primary  bibliographic  entry  see  Field  2B. 

W90- 10784 


MODELING  FLOW  AND  MIXING  IN  SED 
MENTATION  TANKS. 

United  Technologies  Research  Center,  East  Hai 

ford,  CT. 

For   primary  bibliographic  entry  see  Field   51 

W90-10786 


EFFECTS  OF  DATA  ERRORS  ON  COMPUTE 
STEADY-FLOW  PROFILES. 

Hydrologic  Engineering  Center,  Davis,  CA. 
M.  W.  Burnham,  and  D.  W.  Davis. 
Journal     of     Hydraulic     Engineering     (ASCI 
JHEND8,  Vol.  116,  No.  7,  p  914-929,  July  1990. 
fig,  4  tab,  4  append.  Federal  Highway  Administi 
tion  Contract  DTFH61-84-Y-1O010. 

Descriptors:  *Channel  morphology,  'Error  anal 
sis,  *Flow  profiles,  'Hydraulic  roughness,  *Stat 
tical  analysis,  'Steady  flow,  Cross-sections,  Da 
acquisition,  Data  interpretation,  Hydraulic  profili 
Mannings  equation,  Maps,  Mathematical  equatioi 
Mathematical  studies,  Monte  Carlo  method,  B 
gression  analysis,  Simulation  analysis,  Surfa 
water. 

The  effect  of  stream  cross-sectional  geometry  a 
hydraulic  roughness  data  errors  on  the  accuracy 
computed  steady-flow  water  surface  profiles  is  i 
ported.  Stream  cross-sectional  geometry  may 
developed  by  several  survey  methods,  includi 
field  surveys,  aerial  spot  elevation  surveys,  a 
topographic  maps.  The  different  survey  methc 
and  associated  accuracy  specification  result  in  d 
ferent  stream  geometry  errors.  Error  in  Mannin; 
n-value  is  also  an  important  contributing  factor 
error  in  computed  steady-flow  water  surface  pi 
files.  A  Monte  Carlo  simulation  strategy  was  i 
plied  to  develop  an  array  of  computed  steady-flc 
profile  errors  for  the  survey  methods  for  2-,  5-,  a 
10-ft  contour  interval  accuracy  specifications,  a 
Manning's  n-value  reliability.  Regression  equatic 
were  derived  for  estimating  computed  steady-fl< 
profile  errors.  The  regression  equations  rel; 
survey  methods,  survey  accuracy  specification, 
liability  of  Manning's  n-value,  and  stream  hydn 
lie  properties  to  estimated  profile  error.  (Authc 
abstract) 
W90- 10787 


ANALYTICAL      REFERENCE      MATERIAl 

VIII.  DEVELOPMENT  AND  CERTIFICATK 

OF  A  NEW  GREAT  LAKES  SEDIMENT  RI 

ERENCE    MATERIAL    FOR    EIGHT    TRAi 

METALS. 

National  Water  Research  Inst.,  Burlington  (Ont 

io).  Research  and  Applications  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W90- 10870 

KINETICS  OF  BIODEGRADATION  IN  SO 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 10903 
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OVERVIEW  OF  ORGANIC  CHEMICAL  ENVI- 
RONMENTAL FATE  AND  TRANSPORT  MOD- 
ELING APPROACHES. 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  5B. 

IV90-10904 


NATIONAL  WETLANDS  INVENTORY  -  THE 
FIRST  TEN  YEARS. 

National  Wetlands  Inventory,  Washington,  DC. 
8.  O.  Wilen,  and  R.  W.  Tiner. 
IN:  Wetlands:  Concerns  and  Successes.  Proceed- 
ngs  of  a  Symposium  held  September  17-22,  1989, 
rampa,  Florida.  American  Water  Resources  Asso- 
:iation,  Bethesda,  Maryland.  1989.  p  1-12,  2  fig,  11 
■ef,  append. 

descriptors:  *Data  collections,  'Databases,  *Lim- 
iology,  'Wetlands,  Classification,  Computers,  In- 
ormation  exchange,  Maps,  Public  policy,  Surveys. 

a  1974,  the  U.S.  Fish  and  Wildlife  Service  direct- 
id  its  Office  of  Biological  Services  to  design  and 
sonduct  an  inventory  of  the  Nation's  wetlands, 
["he  mandate  was  to  develop  and  disseminate  a 
echnically  sound,  comprehensive  data  base  con- 
doling the  characteristics  and  extent  of  the  Na- 
ion's  wetlands,  to  foster  wide  use  of  the  Nation's 
vetlands  and  to  expedite  decisions  that  may  effect 
his  important  resource.  To  accomplish  this,  state- 
if-the-art  principles  and  methodologies  pertaining 
o  all  aspects  of  wetland  inventory  were  assimilat- 
:d  and  developed  by  the  newly  formed  project.  By 
979,  when  the  National  Wetlands  Inventory 
•reject  (NWI)  became  optional,  it  was  clear  that 
wo  very  different  kinds  of  information  were 
leeded.  First,  detailed  wetland  maps  were  needed 
or  site  specific  decisions.  Second,  national  statis- 
ts on  the  current  status  and  trends  of  wetlands 
vere  needed  in  order  to  provide  information  to 
upport  the  development  or  alteration  of  federal 
irograms  or  policies.  (See  also  W90-10912)  (Au- 
hor's  abstract) 
V9O-10913 


ANALYSIS  OF  WATER  LEVEL  INDICATORS 
N  WETLANDS:  IMPLICATIONS  FOR  THE 
)ESIGN  OF  SURFACE  WATER  MANAGE- 
MENT SYSTEMS. 

iouthwest  Florida  Water  Management  District, 
Irooksville. 

I.  C.  Hull,  J.  M.  Post,  M.  Lopez,  and  R.  G.  Perry. 
N:  Wetlands:  Concerns  and  Successes.  Proceed- 
ags  of  a  Symposium  held  September  17-22,  1989, 
rampa,  Florida.  American  Water  Resources  Asso- 
ciation, Bethesda,  Maryland.  1989.  p  195-204,  8  fig, 
tab,  1 1  ref. 

Jescriptors:  'Bioindicators,  'Surface  water, 
Water  level,  'Water  resources  management, 
Wetlands,  Cypress  swamps,  Design  standards, 
Horida,  Green  Swamp,  Lichens,  Mosses,  Seasonal 
ariation,  Storm  runoff,  Water  storage. 

'onations  of  biological  indicators  of  wetland  water 
evel  is  often  used  as  a  basis  to  establish  design 
vater  levels  in  surface  water  management  systems, 
kimmonly  recognized  indicators  were  vertically 
seated  in  six  cypress  domes  of  the  Green  Swamp 
a  Central  Florida.  Elevations  were  measured  for 
ower  limits  of  epiphytic  mosses  and  lichens  on 
rees,  upper  limits  of  adventitious  roots  on  Hyperi- 
cum fasiculatum  and  Lycopus  rubellus  with  water 
evel  data  recorded  daily  in  each  cypress  dome 
bee  1981  allows  inferences  regarding  hydrologic 
elationships  for  these  indicators.  Certain  indica- 
tes appear  to  be  more  useful  for  the  efficient 
lesign  of  properly  functioning  surface  water  man- 
gement  systems.  The  isolated  cypress  domes  in- 
cluded in  this  study  do  not  exhibit  a  clear,  bimodal 
listribution  of  water  level  indicators  which  might 
*  interpreted  as  natural  analogs  of  control  and 
iverflow  levels  in  a  surface  water  management 
ystem.  The  indicators  examined  were  more  evenly 
listributed  along  the  elevation  gradient,  obscuring 
heir  design  applications.  While  the  wet  season 
ligh  water  level  is  reached  repeatedly  year  after 
'ear  in  a  visible  hydrograph  pattern,  no  lower 
levation  is  so  obviously  prominent.  A  bimodal 
listribution  pattern  for  water  level  indicators  may 
«  more  apparent  in  wetlands  with  surface  water 


outfall,  allowing  quicker  drawdown  through  sur- 
face discharge  compared  to  isolated  wetlands 
which  drawdown  more  slowly  through  percola- 
tion and  evapotranspiration  alone.  This  suggests 
that  isolated  wetlands  incorporated  in  surface 
water  management  systems  may  provide  less 
volume  storage  for  stormwater  runoff  due  to  draw- 
down times  compared  to  wetlands  which  normally 
discharge  through  surface  outfall.  (See  also  W90- 
10912)  (Lantz-PTT) 
W90- 10930 


EVALUATION  OF  THE  APPLICABILITY  OF 
THE  WETLAND  EVALUATION  TECHNIQUE 
(WET)  TO  HIGH  ELEVATION  WETLANDS  IN 
COLORADO. 

ERO  Resources  Corp.,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2H. 

W90- 10951 


AIRBORNE     GAMMA     RADIATION     SNOW 
WATER  EQUIVALENT  AND  SOIL  MOISTURE 
MEASUREMENTS   AND   SATELLITE  AREAL 
EXTENT     OF     SNOW     COVER     MEASURE- 
MENTS: A  USER'S  GUIDE,  VERSION  3.0. 
National  Weather  Service,  Minneapolis,  MN.  Na- 
tional Remote  Sensing  Hydrology  Program. 
For  primary  bibliographic  entry  see  Field  2C. 
W90- 11070 


FIELD  EVALUATION  OF  THE  QUALITY  OF 
EFFLUENT  FROM  CONFINED  DREDGED 
MATERIAL  DISPOSAL  AREAS:  SUPPLEMEN- 
TAL STUDY-HOUSTON  SHD?  CHANNEL. 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W90-11073 


INTEGRATED  SOFTWARE  PACKAGE  FOR 
FLOOD  DAMAGE  ANALYSIS. 

Hydrologic  Engineering  Center,  Davis,  CA. 

R.  D.  Carl,  and  D.  W.  Davis. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  AD-A206  232. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Paper  No.  125,  February  1989.  23p,  13 

fig,  7  tab,  18  ref. 

Descriptors:  'Computer  programs,  'Data  storage 
and  retrieval,  'Flood  damage,  'Flood  plain  man- 
agement, Computers,  Data  interpretation,  Data- 
bases, Information  exchange. 

The  U.S.  Army  Corps  of  Engineers  has  nationwide 
responsibilities  in  water  resources  planning  and 
management.  The  Corp's  Hydrologic  Engineering 
Center  (HEC)  develops  and  supports  many  com- 
puter programs  to  aid  in  the  analysis  of  water 
resource  problems.  An  important  task  is  to  evalu- 
ate damage  potential  due  to  flooding  with  and 
without  proposed  plans  of  improvement.  The  com- 
putation capabilities  required  to  meet  this  purpose 
include:  hydrological  modeling  of  flood  events, 
inventorying  of  structures  subject  to  flood  threat, 
and  economic  analyses  of  damage  potential  of 
threatened  structures.  Computer  programs,  avail- 
able from  HEC,  historically  have  been  used  to 
perform  these  analyses.  The  HEC  recently  devel- 
oped a  database  system  and  modified  computer 
programs  to  automatically  transfer  data  between 
programs  and  allows  the  professional  to  edit,  dis- 
play, and  archive  the  data.  Referred  to  as  the 
Flood  Damage  Analysis  (FDA)  Package,  this 
system  of  programs  has  existed  for  several  years 
for  large  mainframe  and  minicomputers.  A  full 
implementation  of  the  system  of  programs  is  now 
available  for  MS-DOS  compatible  microcomput- 
ers. The  FDA  Package  provides  the  analyst  with  a 
wide  range  of  flood  damage  analysis  tools.  The 
development  of  a  database  management  system 
(HECDSS),  which  addresses  the  unique  nature  of 
hydrologic  data  needs,  provides  an  effective  and 
efficient  vehicle  for  transporting  data  between 
analysis  programs.  This  reduces  redundant  com- 
puter code  within  the  analysis  programs  and  elimi- 
nates manual  data  entry  of  results  from  one  model 
as  input  to  another  model.  The  HECDSS  also 
provides  tools  to  tabulate,  plot,  and  edit  the  data 
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results.  It  provides  a  sound  and  organized  method 
of  maintaining  and  managing  study  results  during 
as  well  as  after  the  study.  It  also  acts  as  a  focal 
point  of  interaction  between  the  hydrologic  and 
hydraulic  engineers  and  the  economists.  This  en- 
courages better  communication  amongst  study 
team  members  and  results  in  more  efficient  and 
higher  quality  studies.  Finally,  the  introduction  of 
low  cost  microcomputers,  which  have  a  standard 
software  operating  system  and  keyboard,  has  facili- 
tated the  distribution  of  powerful  but  highly  com- 
puter system  dependent  software  to  the  general 
professional  community.  The  result  is  a  more  pow- 
erful analysis  capability  and  a  friendlier  user  inter- 
face. (Lantz-PTT) 
W90- 11077 


MODEL  TO  DETERMINE  THE  LIKELIHOOD 
OF  SEDIMENT  CONTAMINATION  IN  FRESH- 
WATER SYSTEMS:  A  'CONCERN  RANKING' 
APPROACH  TO  PRIORITIZING  FIELD  IDEN- 
TIFICATION OF  SYNTHETIC  ORGANIC 
CHEMICALS. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
W90-11083 


MASSACHUSETTS  LAKE  CLASSIFICATION 
PROGRAM. 

Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Westborough.  Div.  of  Water  Pollution 
Control. 

For  primary  bibliographic  entry  see  Field  2H. 
W90-11084 


SUDDEN  EXCAVATION  OF  A  LONG  CIRCU- 
LAR TUNNEL  IN  ELASTIC  GROUND. 

Sydney   Univ.   (Australia).   School   of  Civil   and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  8H. 

W90-11085 


DATA  ERRORS  IN  SLUDGE  AND  GROUND- 
WATER QUALITY  ANALYSES-CAUSES  AND 
CONTROLS. 

H.  Pettit-Chase. 

IN:  Municipal  Sewage  Treatment  Plant  Sludge 
Management.  Proceedings  of  the  National  Confer- 
ence held  May  27-29,  1989,  Boston,  Massachusetts. 
Sludge  Management  Series  No.  17.  Hazardous  Ma- 
terials Control  Research  Inst.,  Silver  Spring, 
Maryland.  1987.  p  54-62.  1  fig,  4  tab. 

Descriptors:  'Data  quality  control,  'Error  analy- 
sis, 'Groundwater  pollution,  'Groundwater  qual- 
ity, 'Sludge  analysis,  'Sludge  disposal,  'Sludge 
management,  'Sludge  utilization,  Analytical  meth- 
ods, Land  application,  New  Jersey,  Quality  con- 
trol, Residuals  management,  Sample  preparation, 
Sampling,  Water  quality  management,  Water  qual- 
ity standards. 

Sludge  and  ground  water  quality  analyses  have 
been  a  required  component  of  New  Jersey's  pro- 
gram of  sludge  application  on  agricultural  land. 
Based  upon  eight  years  of  experience  with  review- 
ing this  data  and  working  with  treatment  plants 
and  land  application  site  operators,  New  Jersey's 
Residuals  Management  Program  has  developed  a 
detailed  data  validation  process.  The  »ources  of 
sludge  and  groundwater  quality  errors  are  detailed 
in  each  step  of  the  analytical  process  and  guidance 
is  provided  to  minimize  the  potential  for  contami- 
nation of  the  data  base  with  invalid  data.  The 
procedures  begin  with  the  identification  of  the 
correct  parameters  for  sampling  and  analysis.  De- 
tailed information  on  siting,  installation  and  main- 
taining monitoring  devices  is  provided.  Appropri- 
ate quality  assurance  and  quality  control  (QA/QC) 
on  sludge  methods  includes  blanks,  duplicates, 
spiked  blanks,  and  spiked  matrices.  Samples  must 
be  homogenized  and  preserved  and  stored  at  4  C. 
Incorporation  of  these  requirements  into  methods 
may  double  or  triple  the  cost  of  sludge  analysis. 
These  QA/QC  methods  also  apply  for  water  anal- 
ysis. (See  also  W90-11091)  (Brunone-PTT) 
W90-11102 
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FIRST  LOOK  AT  THE  1987  NATIONAL  RE- 
SOURCES INVENTORY. 

Soil  Conservation  Service,  Washington,  DC.  Re- 
source Inventory  Div. 
T.  A.  George,  and  J.  Choate. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  44,  No.  6,  p  555-556,  November/December 
1989.  2  ref. 

Descriptors:  'Agriculture,  'Cropland,  *Data  col- 
lections, 'Databases,  'Land  classification,  'Land 
development,  'Land  resources,  'Land  use,  'Soil 
conservation,  'Soil  erosion,  Data  interpretation, 
Erosion,  Erosion  rates,  Grazing,  Sedimentation, 
Surface  water. 

The  National  Resources  Inventory  (NRI)  is  a 
unique,  nationally  consistent  data  base  for  all  non- 
federal rural  land  and  is  based  on  the  soil  resource 
condition.  The  data  collected  for  the  NRI  during 
the  period  1982  to  1987  generally  consists  of  land 
cover  and  use,  erosion  data,  land  treatment,  and 
other  factors.  The  greatest  changes  on  the  nation's 
1.9  billion  acres  of  nonfederal  land  occurred  on 
grazed  land  and  developed  land.  8.3  million  acres 
of  grazed  land  was  converted  to  cropland.  Devel- 
oped land  increased  by  4  million  acres  with  most 
of  the  development  occurring  in  the  Sun  Belt. 
Sheet  and  rill  erosion  rates  decreased  in  the  1980's 
probably  as  a  result  of  conservation  practices.  Na- 
tionwide, a  total  of  2.88  billion  tons  of  soil  are  lost 
annually  with  more  than  half  occurring  on  crop- 
land. Wind  erosion  rates  on  cropland  increased 
slightly  during  the  five  year  period  probably  as  the 
result  of  the  droughty  years  during  the  1980's  in 
the  Great  Plains.  The  majority  of  prime  farmland 
is  used  for  cropland.  Prime  farmland  decreased  by 
1.4  million  acres  due  to  land  development  and  to  a 
classification  change  for  some  acres  because  of  the 
loss  of  irrigation  water.  (Korn-PTT) 
W90-11149 


NOMOGRAPHS  AND  SOFTWARE  FOR  FIELD 
AND  BANK  EROSION. 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-11153 


USE  OF  MULTIPLE  CRITERIA  FOR  EU- 
TROPHICATION  ASSESSMENT  OF  COASTAL 
WATERS. 

University    of   the    Aegean,    Mytilene    (Greece). 

Dept.  of  Environmental  Studies. 

M.  Karydis,  and  H.  Coccossis. 

Environmental      Monitoring      and      Assessment 

EMASDH,  Vol.  14,  No.  1,  p  89-100,  January  1990. 

3  fig,  1  tab,  17  ref. 

Descriptors:  'Coastal  waters,  'Eutrophication, 
'Statistical  methods,  'Water  analysis,  'Water  pol- 
lution effects,  'Water  quality  trends,  Ammonia, 
Chlorophyll,  Comparison  studies,  Greece,  Multi- 
variate analysis,  Nitrates,  Nitrites,  Phosphates, 
Phytoplankton,  Quantitative  analysis,  Rhodes. 

The  quality  assessment  of  coastal  waters  of  the 
tourist  resort  of  Rhodes,  Greece  in  the  eastern 
Mediterranean  was  attempted  using  different  quan- 
titative approaches.  Five  variables  related  to  eu- 
trophication (nitrate,  nitrite,  ammonia,  phosphate 
and  alpha-chlorophyll)  were  analyzed  monthly  for 
water  from  ten  near-shore  stations.  Graphical 
methods  were  applied  to  all  variables  as  well  as 
univariate  statistical  methods  on  the  total  inorganic 
nitrogen.  Cluster  analysis  based  on  the  five  varia- 
bles was  also  applied  as  an  approach  for  numerical 
classification  of  the  coastal  waters.  Comparison 
between  the  univariate  and  multivariate  methods 
used  was  attempted  to  assess  the  validity  of  the 
procedures.  Cluster  analysis  was  seen  as  a  more 
sensitive  technique  in  developing  a  eutrophication 
scale.  Three  criteria,  i.e.  nitrate,  ammonia  and 
phosphate,  seemed  to  be  the  minimum  requirement 
for  eutrophication  assessment  on  a  quantitative 
basis;  in  addition,  the  use  of  chlorophyll  a  was 
recommended  due  to  the  importance  of  phyto- 
plankton in  eutrophication  studies.  (MacKeen- 
PTT) 
W90-11168 


LOW  FLOW  DURING  THE  1988  DROUGHT  IN 

TENNESSEE. 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

J.  F.  Lowery,  and  J.  F.  Connell. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    89-4149, 
1990.  1  sheet,  1  tab,  3  ref.  (map  report). 

Descriptors:  'Low  flow,  'Maps,  'Stream  dis- 
charge, 'Streamflow,  'Tennessee,  Specific  con- 
ductance, Water  temperature. 

A  severe  drought  occurred  across  large  areas  of 
Tennessee  during  the  summer  of  1988.  Rainfall 
totaled  39.4  inches  in  1988  and  was  8.8  inches 
below  the  1951-80  normal  of  48.2  inches.  An  inten- 
sive streamflow  measurement  program  was  begun 
in  July  1988.  Minimum  flows  measured  in  summer 
1988  were  shown  along  the  3 -day  20-year  recur- 
rence-interval minimum  flow  at  selected  sites 
throughout  Tennessee.  Specific  conductance  and 
water  temperature  data  collected  at  the  measure- 
ment sites  are  presented.  (USGS) 
W90- 11228 


BASIC  LOCAL-LEVEL  WATER  RESOURCE 
DATA  BASE. 

Central  Michigan  Univ.,  Mount  Pleasant.  Dept.  of 
Geography. 

J.  Grossa,  R.  Klopcic,  R.  Pape,  and  R.  Yuill. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-1 12301/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Institute  of  Water  Research,  E. 
Lansing,  Technical  Report  No.  88-G 1569-33,  April 
1989.  18p,  5  fig,  1  tab,  3  ref.  USGS  contract  14-08- 
0001-G1569.  USGS  project  G1569-33. 

Descriptors:  'Geographic  information  systems, 
'Michigan,  'Water  resources  data,  Databases, 
Groundwater. 

An  experimental  local-level  georeferenced  water 
resource  database  for  Deerfield  Township,  Isabella 
County,  Michigan  was  developed  within  the 
framework  of  a  microcomputer  geographic  infor- 
mation system  (GIS).  A  series  of  thematic  maps 
created  from  data  sets  and  attributes  of  the  mapped 
variables  retrieved  from  relational  databases  as  de- 
veloped. The  project  GIS  includes  data  sets  devel- 
oped by  the  Michigan  Department  of  Natural  Re- 
source's statewide  databases  and  those  developed 
and  amended  by  project  staff  based  on  information 
needs  of  local  water  resource  agencies.  All  maps 
and  databases  were  constructed  and  displayed 
using  experimental  mapping  and  GIS  software  (C- 
MAP)  and  a  database  management  system  (dBASE 
III  plus)  functionally  linked  to  the  GIS.  All  project 
maps  and  databases  are  fully  compatible  with  the 
Michigan  Department  of  Natural  Resources  data- 
bases. The  project  GIS  was  also  designed  as  an 
educational  resource  tool  to  be  used  for  training 
and  demonstrations.  Project  staff  have  participated 
in  workshops  demonstrating  GIS  and  relational 
databases.  Significant  unbudgeted  time  was  ex- 
pended correcting,  reconciling,  and  verifying  data; 
and  in  addition  C-MAP  software  and  Michigan 
Department  of  Natural  Resources  databases  were 
still  undergoing  development.  Although  some 
project  phases  were  delayed  the  major  objectives 
were  realized.  (USGS) 
W90- 11230 


WATER  RESOURCES  DATA  FOR  HAWAII 
AND  OTHER  PACIFIC  AREAS,  WATER  YEAR 
1988,  VOLUME  2. 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

R.  H.  Nakahara,  J.  J.  S.  Yee,  I.  Yamashiro,  G.  A. 
Tateishi,  and  J.  A.  Domingo. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-199118. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
USGS  Water-Data  Report-HI-88-2  (WRD/HD- 
90/241),  1990.  136p.  Prepared  in  cooperation  with 
the  Governments  of  Guam,  Northern  Mariana  Is- 
lands Federated  States  of  Micronesia,  Palau  Is- 
lands, American  Samoa,  and  with  other  agencies. 


Descriptors:  'Data  collections,  'Groundwate: 
'Hydrologic  data,  'Pacific  area,  'Surface  wate: 
'Water  quality,  Chemical  analysis,  Flow  rate 
Gaging  stations,  Reservoirs,  Sampling  sites,  Sed 
ments,  Water  level,  Water  temperature. 

Volume  2  of  water  resources  data  for  the  198 
water  year  for  other  Pacific  areas  consists  c 
records  of  streamflow  and  stage  of  a  lake  and 
reservoir;  and  water  levels  and  water  quality  i 
wells.  This  report  contains  discharge  records  fc 
27  gaging  stations;  stage  only  record  for  2  gagin 
stations;  water  temperature  for  26  gaging  station 
and  water  levels  for  36  observations  wells  an 
water  quality  for  101  groundwater  sites.  Also  ii 
eluded  are  15  low-flow  and  2  crest-stage  partia 
record  stations.  Additional  water  data  were  cc 
lected  at  various  sites,  not  part  of  the  systemat 
data  collection  program,  and  are  published  as  mi 
cellaneous  measurements.  These  data  represei 
that  part  of  the  National  Water  Data  System  ope 
ated  by  the  U.S.  Geological  Survey  and  coopera 
ing  Governments  and  Federal  agencies  in  othi 
Pacific  areas.  (See  also  W90-05264  and  W90-0526 
(USGS) 
W90- 11232 


WATER  RESOURCES  DATA  FOR  NE' 
HAMPSHIRE  AND  VERMONT,  WATER  YEA 
1988. 

Geological  Survey,  Bow,  NH.  Water  Resourc 
Div. 

F.  E.  Blackey,  J.  E.  Cotton,  and  J.  C.  Denner. 
Available  from  the  National  Technical  Informatic 
Service,  Springfield,  VA  22161.  Price  codes:  A( 
in  paper  copy,  A01  in  microfiche.  USGS  Wate 
Data  Report-NH-VT-88-1  (WRD/HD-89/28t 
1989.  146p.  Prepared  in  cooperation  with  tl 
States  of  New  Hampshire  and  Vermont  and  wi 
other  agencies. 

Descriptors:  'Data  collections,  *Groundwat< 
•Hydrologic  data,  'New  Hampshire,  'Surfa 
water,  'Vermont,  'Water  quality,  Chemical  anal 
sis,  Flow  rates,  Gaging  stations,  Lakes,  Reservoii 
Sampling  sites,  Sediments,  Water  level,  Water  tei 
perature. 

Water  resources  data  for  the  1988  water  year  f 
New  Hampshire  and  Vermont  consist  of  records 
stage,  discharge,  and  water  quality  of  strean 
stage  and  contents  of  lakes  and  reservoirs;  ai 
groundwater  levels.  This  report  contains  dischar 
records  for  72  gaging  stations;  stage  records  for 
lakes,  monthend  contents  for  23  lakes  and  res( 
voirs,  water  quality  data  for  2  gaging  stations,  ai 
water  levels  for  29  observations  wells.  Also  inclu 
ed  are  data  for  7  crest-stage  partial-record  statioi 
Additional  water  data  were  collected  at  vario 
sites,  not  part  of  the  systematic  data  collects 
program,  and  are  published  as  miscellaneous  mei 
urements.  Locations  of  gaging  stations,  parti; 
record  stations,  and  observation  wells  are  show 
A  few  pertinent  stations  (not  included  above) 
bordering  States  and  the  Province  of  Quebec  a 
also  included  in  this  report.  These  data  represe 
that  part  of  the  National  Water  Data  System  op< 
ated  by  the  U.S.  Geological  Survey  and  cooper: 
ing  State  and  Federal  agencies  in  New  Hampshi 
and  Vermont.  (See  also  W90-06435)  (USGS) 
W90-11233 


WATER  RESOURCES  DATA  FOR  FLORID 
WATER  YEAR  1989,  VOLUME  IB:  NORT 
EAST  FLORIDA  -  GROUND  WATER. 

Geological  Survey,  Altamonte  Springs,  FL.  Wal 
Resources  Div. 

Available  from  the  National  Technical  Informati 
Service,  Springfield,  VA  22161  as  PB90-21685 
AS.  Price  codes:  A16  in  paper  copy,  A01  in  mici 
fiche.  USGS  Water-Data  Report-FL-89- 
(WRD/HD-90/238),  1989,  362p.  Prepared  in  coc 
eration  with  the  State  of  Florida  and  other  ag< 


Descriptors:  'Data  collections,  'Florida,  'Grour 
water,  'Hydrologic  data,  'Surface  water,  *Wai 
quality,  Chemical  analysis,  Elevation,  Flow  rat 
Gaging  stations,  Lakes,  Reservoirs,  Sampling  sit 
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ediments,    Water   analysis,    Water   level,    Water 
mperature,  Water  wells. 

fater  resources  data  for  the  1989  water  year  for 
lorida  consist  of  continuous  or  daily  discharge  for 
)5  streams,  periodic  discharge  for  36  streams, 
iscellaneous  discharge  for  75  streams,  continuous 
r  daily  stage  for  154  streams,  continuous  daily 
ie  stage  for  12  sites,  periodic  stage  for  13  streams, 
jak  discharge  for  57  streams,  and  peak  stage  for 
)  streams;  continuous  or  daily  elevations  for  73 
kes,  periodic  groundwater  levels  for  798  wells; 
id  miscellaneous  water  level  measurements  for 
687  wells;  quality-of- water  data  for  149  surface 
ater  sites  and  827  wells.  The  data  for  northeast 
lorida  include  continuous  or  daily  discharge  for 
!2  streams,  periodic  discharge  for  27  streams, 
iscellaneous  discharge  for  30  streams,  continuous 
•  daily  stage  for  38  streams,  continuous  or  daily 
Je  stage  for  3  sites,  periodic  stage  for  2  streams, 
iak  discharge  for  17  streams,  and  peak  stage  for 
)  streams;  continuous  or  daily  elevations  for  41 
kes,  periodic  elevations  for  53  lakes;  continuous 
•oundwater  levels  for  85  well,  periodic  ground- 
ater  levels  for  150  wells,  and  miscellaneous  water 
vel  measurements  for  950  wells;  quality  of  water 
ita  for  60  surface  water  sites  and  100  wells.  These 
ita  represent  the  National  Water  Data  System 
cords  collected  by  the  U.S.  Geological  Survey 
id  cooperating  local,  state  and  federal  agencies  in 
lorida.  (USGS) 
'90-11234 


ATER-RESOURCES  ACTIVITIES  OF  THE 
,S.  GEOLOGICAL  SURVEY  IN  ILLINOIS, 
189. 

eological  Survey,  Urbana,  IL.  Water  Resources 

iv. 

3r  primary  bibliographic  entry  see  Field  9C. 

'90-11241 


DURCES  AND  SUMMARIES  OF  WATER- 
UALITY  INFORMATION  FOR  THE  RAPID 
REEK  BASIN,  WESTERN  SOUTH  DAKOTA. 

eological  Survey,  Rapid  City,  SD.  Water  Re- 
tirees Div. 

S.  Zogorski,  E.  M.  Zogorski,  and  T.  A. 
cKallip. 

vailable  from  Books  and  Open-File  Report  Sec- 
Hi,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
pen-File  Report  90-115,  1990.  35p,  1  fig,  7  tab,  8 
f. 

escriptors:  *Groundwater,  'Hydrologic  data, 
iouth  Dakota,  *Surface  water,  *Water  quality, 
Vater  resources  data. 

lis  report  provides  a  compilation  of  water  quality 
formation  for  the  Rapid  Creek  basin  in  western 
luth  Dakota.  Two  types  of  information  are  in- 
iided:  First,  past  and  current  water  quality  moni- 
ring  data  collected  by  the  South  Dakota  Depart- 
ent  of  Water  and  Natural  Resources,  U.S.  Forest 
irvice,  U.S.  Geological  Survey,  and  others  are 
scribed.  Second,  a  summary  is  included  for  all 
st  water  quality  reports,  publications,  and  theses 
at  could  be  located  during  this  study.  A  total  of 
documents  were  abstracted  and  included  jour- 
1  articles,  abstracts,  Federal  agency  reports  and 
iblications,  university  and  State  agency  reports, 
cal  agency  reports,  and  graduate  theses.  The 
port  should  be  valuable  to  water  resources  man- 
ers,  regulators,  and  others  contemplating  water 
ality  research,  monitoring,  and  regulatory  pro- 
ams  in  the  Rapid  Creek  basin.  (USGS) 
90-11242 


X)OD  OF  FEBRUARY  1989  IN  KENTUCKY. 

Eological  Survey,  Reston,  VA.  Water  Resources 

iv. 

>r  primary  bibliographic  entry  see  Field  2E. 

90-11243 


ATER-QUALITY  DATA  (OCTOBER  1988 
«OUGH  SEPTEMBER  1989)  AND  STATIS- 
CAL  SUMMARIES  (MARCH  1985 
WOUGH  SEPTEMBER  1989)  FOR  THE 
LARK  FORK  AND  SELECTED  TRIBUTARIES 
IOM  GALEN  TO  MISSOULA,  MONTANA. 


Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

J.  H.  Lambing. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  90-168,  April  1990.  68p,  32  fig,  7 
tab,  13  ref. 

Descriptors:  'Clark  Fork,  *Hydrologic  data, 
•Montana,  *Trace  elements,  'Water  quality,  Sus- 
pended sediments. 

Water  quality  sampling  was  conducted  at  eight 
sites  on  the  Clark  Fork  and  selected  tributaries 
from  Galen  to  Missoula,  from  October  1988 
through  September  1989.  This  report  presents  tab- 
ulations and  statistical  summaries  of  the  water 
quality  data.  Included  are  tabulations  of  stream- 
flow,  onsite  water  quality,  and  concentrations  of 
trace  elements  and  suspended  sediment  for  period- 
ic samples.  Also  included  are  tables  and  hydro- 
graphs  of  daily  mean  values  for  streamflow,  sus- 
pended-sediment concentration,  and  suspended- 
sediment  discharge  at  three  mainstem  stations  and 
one  tributary.  Statistical  summaries  are  presented 
for  periodic  water  quality  data  collected  from 
March  1985  through  September  1989.  Selected 
data  are  illustrated  by  graphs  showing  median  con- 
centrations of  trace  elements  in  water,  relation  of 
trace-element  concentrations  to  suspended-sedi- 
ment concentrations,  and  median  concentrations  of 
trace  elements  in  suspended  sediment.  (USGS) 
W90- 11244 


APPRAISAL  OF  THE  WATER  RESOURCES  OF 
THE  SKUNK  CREEK  AQUIFER  IN  MEMNEHA- 
HA  COUNTY,  SOUTH  DAKOTA. 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-11246 


AQUIFERS  IN  CRETACEOUS  ROCKS  OF  THE 
CENTRAL  COASTAL  PLAIN  OF  NORTH 
CAROLINA. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-11247 


REGIONALIZATION  OF  FLOOD  DATA 
USING  PROBABILITY  DISTRIBUTIONS  AND 
THEIR  PARAMETERS. 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

N.  R.  Bhaskar,  C.  A.  O'Connor,  H.  A.  Myers,  and 
W.  P.  Puckett. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90- 159252/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  173,  December  1989. 
136p,  24  fig,  64  tab,  36  ref,  1  append.  USGS 
Contract  14-08-0001-G1564.  USGS  Project  G1564- 
05(A-115-KY). 

Descriptors:  'Cluster  analysis,  'Flood  data, 
'Flood  forecasting,  'Flood  frequency,  'Kentucky, 
•Regional  analysis,  Discriminant  analysis,  Method 
of  residuals,  Monte  Carlo  method,  Precipitation 
intensity,  Probability  distribution,  Rainfall  distribu- 
tion, Simulation,  Statistical  methods. 

The  U.S.  Geological  Survey  (USGS)  recently  used 
the  method  of  residuals  to  delineate  seven  flood 
regions  for  the  State  of  Kentucky.  As  an  alterna- 
tive approach,  the  FASTCLUS  clustering  proce- 
dure of  the  Statistical  Analysis  System  (SAS)  was 
used  to  delineate  five  to  six  cluster  regions  in 
conjunction  with  statistical  properties  of  the 
Annual  Maximum  Floodpeak  (AMF)  series,  such 
as  the  coefficient  of  variation  as  estimated  using 
method  of  L-moments,  (Lo-moment  ratio-coeffi- 
cient of  variation  (LCV),  the  parameters  of  Ex- 
treme Value  Type-1  (EV1)  and  Generalized  Ex- 
treme Value  (GEV)  flood  frequency  distributions, 
and  the  specific  mean  annual  flood  (QSP).  For 
both  cluster  and  USGS  flood  regions,  regionalized 
flood  frequency  growth  curves  were  developed 
and  their  performance  evaluated  using  Monte 
Carlo  simulation  techniques.  Flood  regions  were 


then  evaluated  and  compared  using  trends  in  the 
hydrological  characteristics  of  important  variables, 
performance  of  the  regionalized  flood  frequency 
growth  curves,  discriminant  analysis  and  regres- 
sion equations  relating  flood  quantities  to  water- 
shed physical  characteristics.  Results  show  that  the 
cluster  regions  are  more  distinguishable  in  terms  of 
their  flood  characteristics  than  the  USGS  regions. 
The  regionalized  flood  frequency  growth  curves  of 
the  EV1  and  GEV  model  are  more  distinct  for  the 
cluster  regions  than  the  USGS  regions,  although 
their  performance  in  terms  of  bias  and  Root  Mean 
Square  Error  (RMSE)  are  comparable.  The  stand- 
ard errors  associated  with  the  regression  equations, 
developed  for  predicting  the  EV1  and  GEV  flood 
quantiles,  are  similar  for  cluster  and  USGS  regions. 
(USGS) 
W90- 11249 


WATER  RESOURCES  OF  BROOKINGS  AND 
KINGSBURY  COUNTIES,  SOUTH  DAKOTA. 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W90-11259 


ANNUAL  TECHNICAL  REPORT  OF  THE  GE- 
OLOGICAL SURVEY  OF  SOUTH  AFRICA: 
1988. 

Department  of  Mineral  and  Energy  Affairs,  Johan- 
nesburg (South  Africa). 
For  primary  bibliographic  entry  see  Field  6E. 
W90-1 1276 


FEDERAL  MANUAL  FOR  IDENTIFYING  AND 
DELINEATING  JURISDICTIONAL  WET- 
LANDS. 

For  primary  bibliographic  entry  see  Field  2H. 
W90- 11278 


REFINING  THE  DEGREE  OF  HAZARD  RANK- 
ING METHODOLOGY  FOR  ILLINOIS  INDUS- 
TRIAL WASTE  STREAMS. 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 11280 


GROUNDWATER  MODELS. 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11287 


SOIL    EROSION    BY    WIND    AND    WATER: 
PROBLEMS  AND  PROSPECTS. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 11307 


MODELING  SOIL  EROSION  AND  SEDIMENT 
YIELD. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W90-11311 


ERODIBILITY  AND  EROSIVITY. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2J. 
W90-11313 


REGIONAL  ANALYSIS  OF  WET  DEPOSITION 
FOR  EFFECTS  RESEARCH. 

Oregon  State  Univ.,  Corvallis. 

For  primary  bibliographic  entry  see  Field  2B. 

W90-11337 


CLIMATOLOGY  OF  TEMPERATURE  AND 
PRECIPITATION  VARIABILITY  IN  THE 
UNITED  STATES. 

Environmental  Protection  Agency,  Research  Tri- 
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angle  Park,  NC.  Atmospheric  Research  and  Expo- 
sure Assessment  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 
W90- 11350 


RELATIONSHIP  BETWEEN  IN-LAKE  SUL- 
FATE CONCENTRATION  AND  ESTIMATE  OF 
ATMOSPHERIC  SULFUR  DEPOSITION  FOR 
SUBREGIONS  OF  THE  EASTERN  LAKE 
SURVEY. 

Argonne  National  Lab.,  IL.  Biological,  Environ- 
mental, and  Medical  Research  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11352 


CHARACTERIZATION   OF  FRACTURE  NET- 
WORKS FOR  FLUID  FLOW  ANALYSIS. 

Lawrence  Berkeley  Lab.,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-11363 


DEFINING  AN  EQUIVALENT  POROUS 
MEDIA  FOR  FRACTURED  ROCK  MASSES 
USING  DISCRETE  FRACTURE  MODELS. 

Golder  Associates,  Inc.,  Redmond,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 11366 


PRESSURE  EFFECT  OF  TRANSMISSIVE 
FAULTS  AND  FRACTURES  IN  THE  VICINITY 
OF  INJECTION  WELLS. 

Missouri  Univ.-Rolla.  School  of  Mines  and  Metal- 
lurgy. 

For  primary  bibliographic  entry  see  Field  2F. 
W90-11376 


SOLUTE  TRANSPORT  IN  A  FRACTURED 
LABORATORY  CORE:  EXPERIMENTAL  RE- 
SULTS AND  INTERPRETATION  USING  THE 
MATRIX  DIFFUSION  MODEL. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-11382 


DISCRETE  AND  CONTINUUM  APPROACHES 
TO  SOLUTION  OF  FLOW  PROBLEMS  IN 
FRACTURED  ROCKS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-11385 


ASSESSMENT  OF  SOME  SOIL  EROSION  PRE- 
DICTION MODELS  FOR  APPLICATION  TO 
THE  PHILIPPINES. 

Philippines  Univ.,  Diliman,  Quezon  City.  Coll.  of 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W90- 11397 


SENSITIVITY  OF  WINTERTIME  PRECIPITA- 
TION AND  SOIL  HYDROLOGY  SIMULATION 
OVER  THE  WESTERN  UNITED  STATES  TO 
LOWER  BOUNDARY  SPECIFICATIONS. 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  2B. 
W90-11423 


MODEL  SIMULATIONS  OF  THE  DRIFT  AND 
SPREAD  OF  THE  EXXON  VALDEZ  OIL 
SPILL. 

Atmospheric    Environment   Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W90- 11424 


RECENT    TRENDS    IN    PRECIPITATION    IN 
EASTERN  CANADA. 

Atmospheric   Dynamics   Corp.,   Victoria   (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  2B. 

W90- 11425 


USE  OF  DIGITAL  ELEVATION  MODELS  FOR 
FLOOD  HAZARD  MAPPING. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Geography. 

H.  Leenaers,  and  J.  P.  Okx. 

Earth  Surface  Processes  and  Landforms  ESPLDB, 

Vol.  14,  No.  6/7,  p  631-640,  November  1989.  5  fig, 

3  tab,  24  ref. 

Descriptors:  *Data  interpretation,  'Digital  map 
data,  'Flood  flow,  'Flood  maps,  'Flood  plains, 
'Maps,  Analysis  of  variance,  Erosion  rates,  Geo- 
hydrology,  Geul  River,  Heavy  metals,  Model  stud- 
ies, Sedimentation,  The  Netherlands. 

Geomorphological  processes  that  are  active  in 
floodplain  areas  are  related  to  terrain  elevation. 
The  rate  of  sedimentation,  as  well  as  the  texture 
and  the  quality  of  the  deposited  sediments,  depend 
on  the  frequency  of  flooding  and  sedimentary  con- 
ditions during  flood  events.  In  addition  to  geomor- 
phological and  soil  maps,  digital  elevation  models 
may  provide  a  sound  base  for  quantitative  studies 
of  these  processes:  flood  hazard,  and  where  histori- 
cal elevation  data  are  available,  sedimentation  and 
erosion  rates  may  be  derived  from  the  digital  rep- 
resentation of  relief  over  space.  Interpolation  tech- 
niques and  test  procedures  were  used  to  compute  a 
digital  elevation  model  of  a  part  of  the  floodplain 
area  of  the  River  Geul  (of  the  Netherlands).  It  was 
found  that  the  fitting  of  mathematical  splines  out- 
performs local  averaging  and  inverse  distance 
weighting  for  the  estimation  of  floodplain  eleva- 
tion. By  using  a  Digital  Elevation  Model  and  a 
long  profile  of  the  river,  a  flood  hazard  map  was 
constructed.  Photographs  of  the  flood  event  were 
used  for  validation.  Analysis  of  variance  revealed 
that  57-65%  of  the  variance  in  a  set  of  data  on  the 
flood-related  topsoil  metal  content  can  be  account- 
ed for  with  the  flood  hazard  map.  (Author's  ab- 
stract) 
W90-11428 


MEAN  SEASONAL  AND  SPATIAL  VARIABILI- 
TY IN  GAUGE-CORRECTED,  GLOBAL  PRE- 
CIPITATION. 

Oklahoma  Univ.,  Norman.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2B. 
W90- 11443 


DETERMINISTIC  SIGNALS  IN  PRECIPITA- 
TION RECORDS  FROM  THE  AMERICAN 
CORN  BELT. 

State  Univ.  of  New  York  at  Stony  Brook.  Inst,  for 
Atmospheric  Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 
W90- 11444 


SIMILARITY  AND  SCALE  IN  CATCHMENT 
STORM  RESPONSE. 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
For  primary  bibliographic  entry  see  Field  2E. 
W90- 11448 


COMPUTER  WATERSHEDS. 

Hess  (R.K.R.)  Associates,  Stroudsburg,  PA. 

P.  A.  DeBarry,  and  J.  T.  Carrington. 

Civil   Engineering   (ASCE)  CEWRA9,   Vol.   60, 

No.  7,  p  68-70,  July  1990. 

Descriptors:  'Flood  forecasting,  'Geographic  in- 
formation systems,  'Land  use,  'Model  studies, 
♦Runoff  forecasting,  'Storm  runoff,  'Storm  water 
management,  Brodhead  Creek,  Computer  models, 
Flood  control,  Hydrologic  models,  Pennsylvania, 
Suburban  areas. 

Suburban  development  can  disrupt  storm  water 
management  plans.  It  is  necessary  to  analyze  ad- 
verse effects  of  development  on  storm-water 
runoff  before  a  watershed's  headwaters  are  devel- 
oped. Geographic  information  systems  (GIS)  pro- 
vide an  economical  tool  for  developing  the  physi- 
cal feature  databases  required  in  storm  water  man- 
agement planning.  The  land  coverage  overlay 
system  allows  the  user  to  develop  statistical  data 
on  any  series  of  internal  layers.  By  overlaying  land 
use  and  hydrologic  soil  group  maps,  composite 
Soil  Conservation  Service  runoff  curve  numbers 


can  be  generated  on  a  subwatershed  basis.  Thi 
can  be  entered  directly  into  a  computer  rainfa 
runoff  model,  such  as  the  Penn  State  Run 
Model.  A  study  employing  these  techniques  v 
conducted  on  the  172-sq  mi  Brodhead  Creek  v 
tershed  in  the  Pocono  Mountains  of  Pennsylvar 
the  watershed  consists  of  205  subbasins.  Fli 
records  obtained  from  a  gauge  collecting  69  of  i 
subbasins  were  used  to  calibrate  the  model.  !• 
merous  steps  in  the  process  of  developing 
model  could  be  automated,  including:  convert: 
digitized  soil  survey  data  to  a  form  acceptable 
the  system  used  (NCC  Data  General  minicompu 
running  ARC/INFO);  import  of  attribute  ill 
export  and  conversion  of  data  to  run  under 
ARC/INFO;  joining  USGS  quadrangles  to  mak 
single  map;  combining  of  hydrologic  soil  grc 
and  attribute  tables  with  land  use  and  sub> 
tershed  boundaries  to  develop  composite  run 
curve  numbers;  calculation  of  percent  impervii 
cover;  and  development  of  future  land  use  ms 
(Rochester-PTT) 
W90- 11455 


SOFTWARE    PACKAGE    FOR    LOW    HE 
HYDRO  PLANT  DESIGN. 

Energoprojekt,  Belgrade  (Yugoslavia). 

For  primary  bibliographic  entry  see  Field  8B. 

W90- 11460 


SATELLITE   DATA   AND   GEOGRAPHIC 
FORMATION  SYSTEM  FOR  RAINFALL  ES 
MATION. 

Florida  Univ.,  Gainesville.  Dept.  of  Agriculti 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W90- 11489 


APPLYING  PARTIAL  IRRIGATION  EM  PA 
STAN. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agri< 

tural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-11491 


PREDICTING  DAILY  EVAPOTRANSPD 
TION  (ET  SUB  D)  FROM  SHORT-TE! 
VALUES. 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural 

gineering. 

For  primary  bibliographic  entry  see  Field 

W90- 11495 


ESTIMATION  OF  WHOLE  POND  RESPI 
TION  RATE. 

Hawaii  Inst,  of  Marine  Biology,  Honolulu. 
For  primary  bibliographic  entry  see  Field  2H. 
W90-11533 


COMPARISONS  OF  DOMINANCE  CURVES 

Plymouth  Marine  Lab.  (England). 

For  primary  bibliographic  entry  see  Field  5C. 

W90-11555 


FUNCTIONAL   SENSnTVITY   ANALYSIS 
FOUR  METHODS  TO  GENERATE  SOIL  1 
DRAULIC  FUNCTIONS. 

Winand  Staring  Centre  for  Integrated  Land, 
and  Water  Research,  Wageningen  (Netherlar 
For  primary  bibliographic  entry  see  Field 
W90- 11569 


APPLICATION  OF  THE  STEFAN-MAXW1 
EQUATIONS  TO  DETERMINE  LKVHTATK 
OF  FICK'S  LAW  WHEN  MODELING  ORG 
IC  VAPOR  TRANSPORT  IN  SAND  COLUM 

'  Geological  Survey,  West  Trenton,  NJ. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11644 


EFFECTIVE     HYDRAULIC     CONDUCTIV 
FOR  GRADUALLY  VARYING  FLOW. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineei 
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r  primary  bibliographic  entry  see  Field  2F. 
0-11648 


IASILINEAR  APPROXIMATION  FOR  UN- 
rURATED  POROUS  MEDIA  FLOW. 

ckland  Univ.  (New  Zealand).  Dept.  of  Engi- 

ring  Science. 

;   primary   bibliographic   entry   see   Field   2G. 

0-11650 


the  dissolved  fraction.  Independent  application  of 
FA  to  each  of  these  groups  has  provided  a  useful 
method  for  the  characterization  of  diverse  algal, 
terrestrial,  microbial  and  anthropogenic  inputs. 
Direct  correspondences  between  these  source 
inputs  and  factor  loadings  have  provided  a  selec- 
tion of  representative  components  of  each  contri- 
bution in  the  coastal  system.  (Author's  abstract) 
W90-11711 


EUTROPHICATION  MODELLING  IN  THE  VI- 
LAINE  BAY.  AN  APPLICATION  TO  THE 
ANOXIA  EVENTS  (MODELISATION  DE  L'EU- 
TROPHISATION  DE  LA  BAISE  VILAINE  ET 
DES  PHENOMENES  D'ANOXIE  ASSOCIES). 
Institut  Francais  de  Recherche  pour  FExploitation 
de  la  Mer,  Brest. 

For  primary  bibliographic  entry  see  Field  2L. 
WTO- 11733 


FECTIVE     UNSATURATED     HYDRAULIC 
NDUCnviTY  OF  LAYERED  SANDS. 

zona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

ter  Resources. 

•  primary  bibliographic  entry   see  Field   2G. 

0-11654 


-THOD  FOR  TESTING  WHETHER  MODEL 
EDICTIONS  FALL  WITHIN  A  PRE- 
SUBED  FACTOR  OF  TRUE  VALUES,  WITH 
APPLICATION  TO  PESTICIDE  LEACH- 
j. 

/ironmental  Research  Lab.,  Athens,  GA. 
5.  Parrish,  and  C.  N.  Smith. 
>logical  Modelling  ECMODT,  Vol.  51,  No.  1/ 
59-72,  May  1990.  3  fig,  1  tab,  7  ref. 

>criptors:  "Leaching,  'Mathematical  models, 
odel  testing,  'Multivariate  analysis,  *Path  of 
lutants,  'Pesticides,  Comparison  studies,  Geor- 
Quantitative  analysis,  Root  zone,  Soil  profiles. 

quantitative  method  is  described  for  testing 
sther  model  predictions  fall  within  a  specified 
or  true  values.  The  technique  is  based  on  classi- 
theory  for  confidence  regions  on  unknown 
mlation  parameters  and  can  be  related  to  hy- 
hesis  testing  in  both  univariate  and  multivariate 
ations.  A  capability  index  is  defined  that  can  be 
J  as  a  measure  of  the  predictive  capability  of  a 
del.  The  testing  approach  and  the  capability 
:x  should  facilitate  model  validation  efforts  and 
mit  comparisons  among  competing  models.  A 
ticide  root-zone  model  was  calibrated  and  used 
levelop  a  set  of  model  predictions  for  pesticide 
:  and  depth  combinations  based  on  actual  data 
lined  from  a  field  experiment  that  was  conduct- 
in  the  Dougherty  Plain  region  of  Georgia 
ing  1984-1987.  The  technique  can  be  used  in  a 
eral  way  for  testing  the  hypothesis  that  model 
iictions  fall  within  a  given  arbitrary  factor  of 
true  values  that  the  model  is  designed  to  test, 
ithor's  abstract) 
0-11697 


JESSMENT  OF  ORGANIC  SOURCE  CON- 
[BUTIONS  IN  COASTAL  WATERS  BY 
[NCIPAL  COMPONENT  AND  FACTOR 
ALYSIS  OF  THE  DISSOLVED  AND  PAR- 
XTLATE  HYDROCARBON  AND  FATTY 
ID  CONTENTS. 

ituto  de  Quimica  Bio-Organica,  Barcelona 
ain).  Dept.  of  Environmental  Chemistry. 
(.  Grimalt,  J.  Olive,  and  J.  I.  Gomez-Belinchon. 
trnational  Journal  of  Environmental  Analytical 
Jmistry  IJEAA3,  Vol.  38,  No.  2,  p  305-320, 
0.  7  fig,  2  tab,  38  ref. 

icriptors:  'Factor  analysis,  'Mathematical  stud- 
'Pollutant  identification,  'Principal  component 
lysis,  'Statistical  analysis,  Algae,  Coastal 
ers,  Ebre  delta,  Gas  chromatography,  Hydro- 
x>ns,  Mass  spectrometry,  Spain,  Water  analysis. 

icipal  component  (PCA)  and  factor  analysis 
i)  were  evaluated  for  the  interpretation  of  the 
irmation  contained  in  large  data  sets  resulting 
n  the  study  of  environmental  samples  by  gas 
omatography  (GC)  and  GC  coupled  to  mass 
utrometry  (GC-MS).  A  case  involving  the  iden- 
:ation  and  quantitation  of  64  variables  (hydro- 
jons  and  fatty  acids)  in  87  water  samples  (dis- 
/ed  and  particulate  fractions)  of  a  coastal 
em  (Ebre  Delta)  has  been  selected  for  examina- 
i.  PCA  showed  important  differences  between 
dissolved  and  particulate  materials,  as  well  as 
ween  the  particulates  collected  in  the  bays  and 
se  obtained  in  the  river  and  channels.  PCA  has 
i  allowed  the  identification  of  outlier  samples  in 


LAGRANGIAN  MODEL  FOR  WATER  QUAL- 
ITY MODELLING  (UN  MODELE  LAGRAN- 
GIEN  DE  QUALITE.  APPLICATION  A  L'ARC 
A  L'AVAL  AIX-EN-PROVENCE). 

Pathfinder  Fund,  Boston,  MA. 

J.  M.  Mouchel,  M.  Z.  Zhang,  X.  Bourrain,  and  B. 

Andre. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 

181-186,  1990.  4  fig,  8  ref. 

Descriptors:  'Computer  models,  'Lagrangian 
model,  'Model  studies,  'Water  quality,  Aix-en- 
Provence,  Algae,  France,  Hydrologic  models,  Ma- 
crophytes,  Mathematical  models,  Piolinev,  Water 
quality  management. 

Lagrangian  modelling  is  the  most  precise  method 
for  resolving  equations  of  advection  with  disper- 
sion in  one  direction.  The  model  has  no  numeric 
dispersion  or  instabilities  and  is  very  economical  in 
the  movement  of  data  points  with  few  constraints 
on  time  and  space.  Two  Lagrangian  techniques  for 
modeling  (along  with  data  management,  conver- 
gence and  divergence)  exchange  with  zones  of  still 
water,  and  suppression  of  data  points  are  de- 
scribed. The  technique  has  been  applied  to  L'Arc, 
a  small  coastal  stream  whose  course  covers  87  km 
starting  at  the  pond  of  Berre.  The  stream  has  a 
slope  of  0.003,  a  width  of  12  to  15  meters,  and 
discharge  of  1  cu  m/s  at  low  water.  The  point  on 
the  stream  at  the  water  purification  plant  at  Pio- 
linev which  supplies  water  for  the  town  of  Aix-en- 
Provence  has  a  daily  average  flow  of  more  than 
300  L/s.  Purification  plants  supply  about  10,000 
inhabitants.  The  stream  is  being  invaded  by  macro- 
phytes  and  Cladophore  algae  which  influence 
water  quality,  consumption  of  nitrogen  and  phos- 
phorus, and  daily  variations  in  dissolved  oxygen 
concentration  and  pH.  This  work  increases  the 
creditability  of  predictive  studies.  (King-PTT) 
W90- 11724 


COMPARISON  OF  NUMERICAL  SCHEMES 
FOR  THE  ADVECTION-DISPERSION  EQUA- 
TION (EVALUATION  DE  SCHEMAS  NUMERI- 
QUES  POUR  LA  MODELISATION  DE  L*AD- 
VECTION-DISPERSION). 

Centre  d'Enseignement  et  de  Recherche  pour  la 
Gestion  des  Ressources  Naturelles  et  l'Environne- 
ment,  Paris  (France). 
L.  Simon. 

Houille  Blanche  HOBLAB,  Vol.  1990,  No.  3/4,  p 
225-230,  1990,  6  fig,  13  ref. 

Descriptors:  'Data  interpretation,  'Mathematical 
models,  'Model  studies,  'Path  of  pollutants,  Ad- 
vection, Comparison  studies,  Diffusion,  Mathemat- 
ical equations. 

The  application  of  numerical  methods  to  the  reso- 
lution of  advection-dispersion  equations  which  de- 
scribe changes  in  the  concentration  of  components 
under  the  influence  of  hydrodynamics,  is  the  focus 
of  this  article.  The  methods  compared  were  simple, 
representive  of  a  class  of  numerical  methods,  and 
accurate.  The  diffusion  terms  in  the  numerical 
treatment  in  particular  pose  a  problem  and  are 
usually  treated  by  a  method  proposed  by  Crank 
and  Nicolson.  The  four  finite  difference  methods 
described  are  the  MacCormack  method,  the 
Briley-Mac  Donald  method,  the  Quick  method, 
and  the  Takacs  method.  A  number  of  schemes 
based  on  the  approximation  of  fractional  steps  are 
given.  The  schemes  described  are  by  Holly-Preiss- 
mann,  by  Hop,  by  Rasch-Williamson  and  the  for- 
mula by  Dan  N'Guyen.  The  relative  calculation 
times  for  the  schemes  are  1  for  Holly-Preissmann, 
0.5  for  HOP,  Rasch-Williamson  and  Dan,  0.36  for 
Quick,  and  0.25  for  Takacs.  (King-PTT) 
W90- 11730 


FACTOR  ANALYSIS  FOR  ASSIGNING 
SOURCES  OF  GROUNDWATER  POLLUTION. 

Barcelona    Univ.    (Spain).    Dept.    of    Analytical 

Chemistry. 

G.  Rauret,  M.  T.  Galceran,  R.  Rubio,  F.  X.  Rius, 

and  M.  S.  Larrechi. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  38,  No.   3,  p  389-397, 

1990.  1  fig,  3  tab,  12  ref. 

Descriptors:  'Factor  analysis,  'Groundwater  pol- 
lution, 'Mathematical  studies,  'Water  pollution 
sources,  Inorganic  pollutants,  Organic  pollutants. 

Factor  Analysis  (FA)  was  applied  to  tentatively 
establish  either  the  sources  of  pollution  in  the 
groundwater  in  a  delimited  zone  in  Catalonia 
which  has  been  polluted  by  permeation  with  un- 
controlled wastewaters  or  the  groundwater  evolu- 
tion with  time  in  this  area.  Three  types  of  chemical 
analysis  were  considered:  general  parameters  indi- 
cating the  chemical  quality  of  water,  inorganic 
micropollutants  and  organic  micropollutants. 
These  analyses  were  carried  out  with  forty-five 
samples  collected  in  three  different  periods,  and 
eleven  parameters  were  considered.  From  the  final 
solutions  of  the  FA  method  applied,  several  factors 
were  retained  for  the  different  sampling  periods. 
These  factors  could  be  related  to  two  different 
sources  of  pollution,  one  a  factory  with  uncon- 
trolled effluents  and  the  other  a  fat  factory.  FA  has 
proven  to  be  more  useful  when  pollution  incidents 
take  place  than  when  groundwater  evolution  with 
time  is  studied.  (Author's  abstract) 
W90- 11743 


DETERMINATION  OF  THE  TEMPERATURE 
COMPONENT  OF  MOVEMENTS  OF  AN 
ARCH  DAM  FROM  GEODETIC  MEASURE- 
MENTS. 

For  primary  bibliographic  entry  see  Field  8A. 
W90- 11795 


MICROPROCESSOR-BASED  DIAGNOSTIC 
DEVICE  FOR  PROTECTING  THE  GENERA- 
TOR-TRANSFORMER UNIT  FROM  A  SINGLE- 
PHASE  GROUND  FAULT. 

For  primary  bibliographic  entry  see  Field  8C. 
W90-11800 


MAPPING  SURFACE  ENERGY  BALANCE 
COMPONENTS  BY  COMBINING  LANDSAT 
THEMATIC  MAPPER  AND  GROUND-BASED 
METEOROLOGICAL  DATA. 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

M.  S.  Moran,  R.  D.  Jackson,  L.  H.  Raymond,  L. 

W.  Gay,  and  P.  N.  Slater. 

Remote  Sensing  of  the  Environment   RSEEA7, 

Vol.  30,  No.  1,  p  77-87,  1989.  6  fig,  1  tab,  31  ref. 

NASA  Grant  1967-IRP-38. 

Descriptors:  'Data  interpretation,  'Energy  bal- 
ance, 'Landsat  images,  'Mapping,  'Meteorology, 
'Remote  sensing,  'Satellite  technology,  Data  col- 
lections, Energy,  Maps,  Temperature,  Vapor  pres- 
sure, Wind  velocity. 

Surface  energy  balance  components  were  evaluat- 
ed by  combining  satellite-based  spectral  data  with 
on-site  measurements  of  solar  irradiance,  air  tem- 
perature, wind  speed  and  vapor  pressure.  Maps  of 
latent  heat  flux  density  and  net  radiant  flux  density 
were  produced  using  Landsat  Thematic  Mapper 
(TM)  data.  Results  indicate  that  satellite-based 
techniques  will  yield  values  of  instantaneous  heat 
flux  density  and  net  radiant  flux  density  from  full 
cover  cropped  fields  that  compare  well  with  the 
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Bowen-ratio  method  and  an  aircraft-based  method. 
The  major  advantage  of  this  satellite  based  tech- 
nique is  the  ability  to  produce  local  maps  of  heat 
flux  and  net  flux  density.  Several  aspects  of  the 
method  need  further  attention  before  application 
on  an  operational  basis.  Over  diverse  agricultural 
regions,  plant  height  is  rarely  known  and  cannot  be 
estimated  easily  from  satellite-based  spectral  data. 
There  are  also  difficulties  in  extrapolating  ground- 
based  measurements  of  air  temperature  and  wind 
speed  over  complex  terrains.  (Lantz-PTT) 
W90-11811 


USE  OF  LINEAR  ORTHOGONAL  CONTRASTS 
IN  ANALYSIS  OF  ENVIRONMENTAL  DATA. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

R.  A.  Hoke,  J.  P.  Giesy,  and  J.  R.  Adams. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  9,  No.  6,  p  815-819,  June  1990.  5 
tab,  7  ref. 

Descriptors:  *Data  interpretation,  'Environmental 
data,  'Linear  orthogonal  contrasts,  'Midges, 
•Sediment  contamination,  'Statistical  analysis, 
•Statistical  methods,  'Water  pollution  effects, 
Analysis  of  variance,  Growth  rates,  Lake  sedi- 
ments, Larvae,  Toxicity. 

Environmental  studies  often  involve  the  analysis  of 
many  samples  from  a  limited  geographic  region. 
The  goal  of  these  frequently  is  to  compare  samples 
from  different  areas  within  the  region  to  determine 
relative  levels  of  contamination  or  adverse  effects. 
Analysis  of  variance  (ANOVA)  followed  by  multi- 
ple comparison  tests  is  an  often-used  data  analysis 
technique  in  these  situations.  However,  ANOVA 
followed  by  the  use  of  linear  orthogonal  contrasts 
is  a  more  appropriate  method  of  data  analysis  if 
obvious  groups  of  samples  for  comparison  can  be 
identified  a  priori.  The  utility  of  the  technique  is 
demonstrated  in  an  analysis  of  the  growth  (dry 
weigh)  of  Chironomus  tentans  larvae  during  10 
day  sediment  toxicity  assays  of  sediments  from 
western  Lake  Erie  and  the  Maumee  River  at 
Toledo,  Ohio.  The  results  generated  by  this  analy- 
sis indicated  that  sediments  from  locations  in  the 
western  basin  of  Lake  Erie  were  less  toxic  than 
sediments  from  locations  in  the  Maumee  river. 
Thus,  the  use  of  linear  orthogonal  contrasts  re- 
vealed several  pertinent  aspects  of  the  data  set 
which  were  not  apparent  after  ANOVA  followed 
by  multiple  range  tests.  (Author's  abstract) 
W90- 11854 


COMPARISON  OF  METHODS  FOR  ESTIMA- 
TION OF  INTEGRAL  PRIMARY  PRODUC- 
TION IN  SHALLOW  AQUATIC  ECOSYSTEMS 
WITH  SPECIAL  REGARD  TO  TURBULENT 
MIXING. 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 11886 


DEVELOPMENT  OF  A  DYNAMIC  CALCULA- 
TION MODEL  FOR  DRINKING-WATER  NET- 
WORKS. 

Amsterdam  Municipal  Water  Supply  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  5F. 
W90- 11930 


The  flushing  of  a  continuously  supplied  conserva- 
tive tracer  in  a  multibasin  estuary  was  studied 
using  a  hydrodynamical  distribution  model,  verti- 
cally subdivided  into  two  layers  for  mixing  para- 
meterization. The  model  had  a  sufficient  number  of 
grid  cells  to  permit  a  spatial  resolution  of  the  tracer 
plume.  The  water  exchange  between  different 
modeled  basins  was  provided  by  previous  simula- 
tion results  from  a  circulation  model  with  a  tempo- 
ral resolution  of  one  hour.  The  tracer  turnover  was 
statistically  analyzed  with  regard  to  the  content  of 
the  inner  basin  estimated  from  profile  sampling  and 
the  transport  across  its  adjacent  sounds.  Both  of 
these  methods  of  assessing  the  turnover  of  material 
were  employed  in  the  ongoing  biological  field 
program  in  the  actual  estuary.  The  primary  goal  of 
this  research  was  to  evaluate  the  trade-off  between 
sampling  resolution  (in  time  and  space)  versus  the 
relative  deviation  of  the  estimates  from  the  values 
corresponding  to  the  highest  resolution.  It  was 
concluded  that  the  accuracy  of  these  two  different 
kinds  of  estimates  was  determined  by  both  a  sys- 
tematic and  a  nonsystematic  deviation.  The  sys- 
tematic deviation  for  content  estimates  seems  pos- 
sible to  compensate  for,  since  it  is  mainly  deter- 
mined by  the  position  of  the  samples  in  their  verti- 
cal and  horizontal  gradients.  For  transport  esti- 
mates the  systematic  error  is  zero  only  when  corre- 
sponding flow  and  concentration  data  are  sampled 
simultaneously.  At  different  sampling  frequencies 
the  expected  accuracy  is  not  likely  to  be  improved 
by  using  more  sophisticated  methods  than  linear 
interpolation  for  missing  data.  (Author's  abstract) 
W90-11937 


DISCRETE-EVENT  SIMULATION  IN 

WASTEWATER  TREATMENT. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Chemi- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 
W90- 11946 


PATTERNS  OF  THE  ISOTOPIC  COMPOSI- 
TION OF  PRECIPITATION  IN  TIME  AND 
SPACE:  DATA  FROM  THE  ISRAELI  STORM 
WATER  COLLECTION  PROGRAM. 

Weizmann    Inst,    of  Science,    Rehovoth   (Israel). 
Dept.  of  Isotope  Research. 
For  primary  bibliographic  entry  see  Field  2B. 
W90- 11967 


ASSESSING  AND  FORECASTING  EXTREME 
RAINFALL  IN  THE  UNITED  KINGDOM. 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W90- 11974 


FORECASTING        SAHEL        RAINFALL-AN 
UPDATE. 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W90-11975 


PAB  (PARABOLIC  AND  BACKWATER)  AN 
UNCONDITIONALLY  STABLE  FLOOD  ROUT- 
ING SCHEME  PARTICULARLY  SUITED  FOR 
REAL  TIME  FORECASTING  AND  CONTROL. 

Bologna  Univ.  (Italy). 

For  primary  bibliographic  entry  see  Field  4A. 

W90-11981 


ACCURACY  IN  MATERIAL  BUDGET  ESTI- 
MATES WITH  REGARD  TO  TEMPORAL  AND 
SPATIAL  RESOLUTION  OF  MONITORED 
FACTORS. 

Askoe  Lab.,  Stockholm  (Sweden). 
A.  Engqvist. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  30,  No.  3,  p  299-320,  March  1990.  12  fig,  3 
tab,  17  ref.  National  Swedish  Environmental  Pro- 
tection Board  contract  no.  5339056-3. 

Descriptors:  'Computer  models,  'Estuaries, 
•Model  testing,  'Parameterization,  'Tracers,  Com- 
puters, Flow  measurement,  Flushing,  Resolution, 
Sampling,  Simulation,  Water  sampling. 


RADAR      SIGNAL      INTERPRETATION      IN 
WARM  SEASON  RAINSTORMS. 

Envirotech  Ltd.,  Salonika  (Greece). 

For  primary  bibliographic  entry  see  Field  2B. 

W90-11985 


VARIABILITY  OF  EFFLUENT  QUALITY  IN  A 
MULTI-STEP  COMPLEX  FOR  WASTEWATER 
TREATMENT  AND  STORAGE. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sherman 
Center  for  Research  in  Environmental  and  Water 
Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W90- 12002 
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TRENCHLESS  TECHNOLOGY. 

E.  W.  Flaxman. 

Journal  of  the  Institution  of  Water  and  Envir< 
mental  Management  JIWMEZ,  Vol.  4,  No.  2. 
187-193,  April  1990.  4  fig,  14  ref. 

Descriptors:  'Construction  methods,  *Excavati 
•Pipelines,  *Trenches,  *Water  conveyance,  Ci 
struction  costs,  Costs,  Drilling,  Economic  aspe( 
Political  aspects,  Technology,  Tunnel  constr 
tion,  Tunneling. 

A  major  portion  of  the  capital  works  undertal 
by  water  authorities  and  water  companies  is  q 
curred  with  the  installation,  replacement  and  r 
ovation  of  underground  pipes  and  services.  "1 
initial  cost  of  producing  small  diameter  pi 
which  predominate  the  underground  infrastruct 
has,  up  until  now,  been  largely  determined  by 
cost  of  trench  excavation,  refilling  and  reinsti 
ment.  Recent  technical  developments  have  gi' 
rise  to  the  rapid  advance  in  trenchless  constr 
tion.  Directional  drilling,  moling,  microtunneli 
and  close-fit  relining  are  examples  of  the  trench 
construction  methods  that  have  benefited  ft 
these  technical  advancements.  Political,  admi 
trative,  and  legal  factors  affect  the  adoption  of 
new  technology  and  can  either  retard  or  prom 
its  acceptance.  (Davis-PTT) 
W90-10542 


DAM  FAILURE  AND  FLOOD  MAPPING: 

ANALYSIS  ASSISTED  BY  COMPUTER  (Rl 

TURE    DE    BARRAGE    ET    CARTOGRAPI 

DES  INONDATIONS,  UNE  ANALYSE  ASJ 

TEE  PAR  ORDINATEUR). 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept 

Civil  Engineering. 

C.  Marche,  G.  Lessard,  S.  Lemaire,  and  B. 

Bouchard. 

Canadian  Journal  of  Civil  Engineering  CJCE 

Vol.  17,  No.  2,  p  218-225,  April  1990.  9  fig,  7 

Descriptors:  *Computer  programs,  'Dam  stabi 
•Dams,  *Hydraulic  structures,  Case  studies,  D 
bases,  Granby,  Kriging,  Maintenance,  Quebec. 

With  the  increasing  age  of  dams,  there  is  consi 
able  concern  about  the  safety  of  these  structv 
and  the  security  of  the  populations  that  coulc 
affected  by  the  failure  of  one  of  them.  Compi 
assisted  engineering  allows  for  the  developmer 
more  complete  computational  methods  and  an 
sis  to  assist  in  these  evaluations,  and  for  the  es 
lishment  of  local  emergency  procedures.  Nun 
cal  cartography,  a  site  database,  and  interpola 
by  dual  kriging  are  some  of  the  techniques  stu 
in  this  paper  to  help  develop  a  procedure  to  d< 
mine  flooded  areas  and  to  monitor  their  evolu 
during  the  rupture  of  dams.  This  procedur 
applied  to  a  dam  built  upstream  of  the  cit; 
Granby,  Quebec  in  1976.  (Author's  abstract) 
W90-10715 


OPTIMUM  LOCATION  OF  DRAINS  IN  C 
CRETE  DAMS. 

Roorkee  Univ.  (India).  Water  Resources  Dev< 
ment  Training  Center. 

For  primary  bibliographic  entry  see  Field  8B. 
W90- 10788 


STATE  OF  THE  HYDRAULIC  STRUCTU 
IN  THE  ZONE  OF  INFLUENCE  OF  '. 
SPITAK  EARTHQUAKE. 

N.  L.  Sheshenya. 

Hydrotechnical  Construction  HYCOAR,  Vol 
No.  8,  p  456-459,  February  1990.  Translated  I 
Gidrotekhnicheskoe  Stroitel'stvo,  No  8,  pp  % 
August  1989. 

Descriptors:  *Armenia,  *Dam  construe 
•Design  criteria,  'Earthquakes,  'Hydraulic  s 
tures,  'Seismic  properties,  Dam  design,  Dam 
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ity,  Dynamics,  Hydroelectric  plants,  Mathemati- 
models,  Translations. 

I  Armenian  hydraulic  structures,  with  the  excep- 
n  of  the  Getik  hydropower  development,  are 
ated  within  territories  where  the  intensity  of  the 
smic  action  from  the  Spitak  earthquake  corre- 
mded  (or  were  1-2  units  lower)  to  the  seismic 
penalization  map  of  the  USSR.  In  structures 
iigned  and  constructed  before  1969  (the  Arpi- 
E  Vardkar,  Sarnakhpyur,  and  Karnut  hydro- 
iver  facilities),  the  seismicity  in  the  designs  were 
en  into  account  according  to  a  simplified 
erne  by  reducing  the  angle  of  internal  friction  of 
Is.  For  these  structures,  check  calculations  on 

stability  of  the  dam  slopes,  considering  the 
imic  loads  of  the  Spitak  earthquake,  are  war- 
ted.  The  majority  of  the  dams  either  do  not 
re  monitoring  and  measuring  instruments,  or  are 

operating.  Therefore,  no  on-site  observations 
deformations,  state  of  stress  of  the  foundations 
I  dam  body,  or  seepage  discharges  exist.  The 
pected  hydraulic  structures  do  not  have  substan- 

seismic  deformations.  All  the  dams  withstood 

dynamic  load  of  the  Spitak  earthquake.  A  large 
mic  displacement  of  rocks  were  found  only  in 

right-bank  abutment  of  the  Getik  Dam,  which 
inder  construction.  The  Akhum  Dam,  however, 
:onsidered  to  be  unsafe,  and  several  protective 
asures  are  under  consideration,  including  the 
istruction  of  a  watertight  curtain  or  facing;  the 
istruction  of  an  inclined  three-layer  graded  filter 
the  downstream  face  of  the  dam  together  with  a 

wall;  or  the  reconstruction  of  the  bottom  outlet 
increase  the  discharge  capacity  and  to  provide 
id  drawdown  of  the  reservoir.  The  probable 
umes  and  present  stability  of  the  slopes  of  the 
tment  zone,  and  prediction  of  changes  in  this 
lility,  could  be  predicted  from  engineering-geo- 
ical  mapping.  (Brunone-PTT) 
0-10809 


OLOGICAL  ASPECTS  OF  ENVTRONMEN- 
L  PROTECTION  IN  DESIGNING  RESER- 
IRS. 

primary  bibliographic  entry  see  Field   6G. 
0-10810 


nMIZATION  OF  CONTROL  OF  LONG- 
«M  OPERATING  CONDITIONS  OF  MY- 
OELECTRIC STATIONS  WITH  SPECIAL 
FERENCE  TO  THE  ANGARA-ENISEI  CAS- 
DE  OF  HYDROELECTRIC  STATIONS. 
primary  bibliographic  entry  see  Field  8C. 
0-10812 


TCSTIGATION  OF  THE  DEFORMABILITY 
A  REAL  LINK  OF  THE  PRECAST  CON- 
ETE-ENCASED  STEEL  PENSTOCK  OF  THE 
SORSK  PUMPED  STORAGE  STATION. 

primary  bibliographic  entry  see  Field  8F. 
3-10814 


I  OF  WATER  CONTROL  STUCTURES  IN 
\INAGE  CHANNELS  TO  RESTORE  LOST 
TLAND  VALUES. 

ironmental  Protection  Agency,  Chicago,  IL. 

ler  Div. 

I  Kirschner,  T.  E.  Davenport,  R.  T.  Smith, 

S.  L.  Griffith. 

Wetlands:  Concerns  and  Successes.  Proceed- 

of  a  Symposium  held  September  17-22,  1989, 

lpa,  Florida.  American  Water  Resources  Asso- 

ion,  Bethesda,  Maryland.  1989.  p  331-333,  6  ref. 

criptors:  'Drainage  canals,  'Hydraulic  struc- 
s,  'Mitigation,  'Water  control,  'Water  re- 
•ces  management,  'Wetland  restoration,  Coast- 
ilains,  Coastal  waters,  Groundwater  budget, 
«r  level,  Wetlands. 

:nsive  drainage  of  Coastal  Plain  areas  in  the 
tern  United  States  has  resulted  in  the  loss  of  a 
iiderable  acreage  of  wetlands.  Groundwater 
litoring  has  previously  documented  the  exten- 
lateral  drawdown  that  can  result  from  the 
itruction  of  typical  drainage  channels  in  the 
ly  soils  of  the  Coastal  Plain.  In  an  effort  to 
onstrate  the  potential  to  mitigate  previous  im- 


pacts and  to  reduce  the  potential  for  future  impacts 
of  this  nature,  water  control  structures  are  being 
utilized  to  partially  restore  water  regimes  in  previ- 
ously impacted  wetland  areas.  As  the  utility  of  the 
use  of  water  control  structures  is  demonstrated,  the 
potential  exists  to  restore  wetland  values  in  thou- 
sands of  acres  of  previously  impacted  wetlands. 
Research  has  documented  the  potential  reductions 
in  downstream  wetland  loadings  due  to  the  instal- 
lation of  water  control  structures  whose  use  is 
suitable  for  many  areas  of  the  Coastal  Plain.  Water 
control  structures  are  also  being  utilized  by  the 
EPA  in  the  midwest  to  regulate  man-made  wet- 
lands above  lakes  involved  in  EPA  Clean  Lakes 
Projects.  Interagency  cooperation  is  essential  in 
planning,  designing,  and  installing  water  control 
structures.  Recently,  emphasis  on  the  need  for 
wetland  restoration  and  the  newly  recognized  ben- 
efits of  increasing  wetland  values  in  agricultural 
watersheds  have  focused  attention  on  water  table 
management.  Water  control  structures  provide  an 
excellent  technique  for:  enhancing  water  regimes 
in  previously  impacted  wetlands  or  in  newly  cre- 
ated, man-made  wetlands.  It  appears  that  wide- 
spread use  of  water  control  structures  will  require 
increased  cooperation  between  agencies,  govern- 
ment and  interest  groups.  (See  also  W90-10912) 
(Lantz-PTT) 
W90- 10943 


UNDERGROUND  WORKS  AT  THE  BEKHME 
SCHEME. 

Hidrogradnja  Co.,  Sarajevo  (Yugoslavia). 
S.  Benlic. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  6,  p  12-14,  June  1990.  3 
fig- 
Descriptors:  'Construction  methods,  'Dam  con- 
struction, 'Iraq,  'Structural  engineering,  'Under- 
ground structures,  Bekhme  Dam,  Design  criteria, 
Greater  Zab  River,  Hydroelectric  plants,  Rein- 
forcement, Shotcrete,  Tunnels. 

The  Bekhme  scheme  (Iraq)  is  one  of  the  largest 
water  resource  schemes  currently  under  construc- 
tion. The  Bekhme  dam  will  impound  water  on  the 
Greater  Zab  River  (tributary  to  Tigris)  and  the 
reservoir  will  have  a  storage  capacity  of  17  billion 
cubic  meters.  The  completed  scheme  will  provide 
1560  MW  of  hydro  capacity.  The  project  includes 
18  km  of  tunnels  and  extensive  underground 
works.  The  project  will  include  a  230  m-high 
rockfill  dam,  with  a  volume  of  34  million  cubic 
meters.  The  underground  powerhouse  will  be  26  m 
wide,  52  m  high,  and  192  m  long,  and  will  house 
six  260-MW  turbine  units.  Underground  works  are 
being  carried  out  in  a  number  of  geologic  forma- 
tions of  Cretaceous  calcareous  sedimentary  rocks, 
many  of  which  are  intensively  folded  and/or  kar- 
stified.  The  design  of  the  primary  rock  reinforce- 
ment was  carried  out  before  construction  started 
and  was  based  on  the  empirical  assessment  using 
Barton's  Q-system  of  analysis.  Shotcrete  is  used  in 
all  areas  of  support  and  will  be  applied  in  layers 
between  5  and  25  cm.  The  dry  procedure  of  shot- 
creting  was  chosen.  At  the  beginning  of  shotcret- 
ing  the  underground  portion,  fleets  of  shotcreting 
pumps  worked  at  13  faces  of  attack.  For  occur- 
rences of  clay  infilling  is  discovered  in  cracks  in 
the  limestone,  two  methods  reinforcement  methods 
were  considered:  light  truss  support  and  full  arch 
support.  The  truss  method  was  chosen  based  on 
savings  in  steel  and  job  site  conditions.  The  main 
underground  excavation  is  scheduled  to  be  finished 
by  the  end  of  1991.  (Rochester-PTT) 
W90- 11456 


FUNCTIONS  AND  APPLICATIONS  OF  GEO- 
SYNTHETICS  IN  DAMS. 

GeoServices,  Inc.,  Boynton  Beach,  FL. 

For  primary  bibliographic   entry   see  Field   8G. 

W90- 11457 


GEOSYNTHETICS  FOR  HYDRO  SCHEMES. 

Sembenelli  (Piero)  Consultants,  Milan  (Italy). 

For   primary   bibliographic   entry   see   Field    8G. 

W90- 11458 
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ITA  PROJECT  WILL  AUGMENT  BRAZIL'S 
POWER  SUPPLY  IN  THE  SOUTHEAST. 

Eletrosul,  Florianopolis  (Brazil). 
G.  Valente  Canali,  and  J.  Antunes  Sobrinho. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  6,  p  48-50,  June   1990. 

Descriptors:  'Brazil,  'Dam  construction,  'Hydro- 
electric plants,  Construction  methods,  Ita  Project, 
Saddle  dams,  Seasonal  distribution,  Tunnels,  Uru- 
guai  River. 

Favorable  topographical  and  geological  features 
make  Brazil's  Ita  project  one  of  the  lowest  cost 
large-scale  hydro  projects  to  be  planned  for  the 
industrial  south/southeast  of  the  country.  The 
project  is  described  including:  hydrology,  geology, 
environmental  aspects,  basic  project  layout,  river 
diversion  and  dam  construction,  and  present  status 
of  the  project.  Firm  power  available  from  the  plant 
will  be  850  MW.  The  flow  of  the  Uruguai  River  is 
not  easy  to  predict.  The  recorded  discharge  ranges 
from  29,600  cu  m/sec  to  114  cu  m/sec  and  river 
water  can  rise  20  m  in  36  hr  during  floods.  The 
reservoir  will  impound  5.1  billion  cu  m  and  will 
flood  103  sq  km  of  land.  The  basic  layout  com- 
prises a  125  m-high  800  m-long  concrete-faced 
rockfill  dam  with  a  total  volume  of  8.5  million  cu 
m  of  compacted  rockfill  and  transitions.  Three 
earth-compacted  dikes  will  act  as  saddle  dams.  The 
river  will  be  diverted  through  five  unlined  tunnels, 
excavated  in  basalt.  Two  spillways  will  discharge 
the  PMF  of  45,800  cu  m/sec.  An  indoor  power- 
house, 57  m  high,  will  house  six  generating  units, 
each  of  which  will  have  a  nominal  capacity  of  270 
MW.  The  critical  aspects  of  the  project  are  the 
powerhouse  construction  and  the  supply  and  as- 
sembly of  electromechanical  equipment  and  the 
river  diversion  and  dam  construction,  because  both 
depend  on  seasonal  river  floods.  Any  delay  in  the 
diversion  schedule  could  cause  a  whole  year's 
delay  in  the  entire  project.  The  first  270-MW  unit 
of  the  1620-MW  development  is  scheduled  to  be 
put  on  line  in  the  second  half  of  1995.  (Rochester- 
PTT) 
W90- 11461 


WATER  WAVES  GENERATED  BY  CLOSE 
LANDSLIDES. 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

S.  Gozali,  and  B.  Hunt. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.  1,  p  49-60,  1989.  9  fig,  5  ref. 

Descriptors:  'Landslides,  'Model  studies,  'Reser- 
voir siting,  'Reservoirs,  'Safety,  'Waves,  Axisym- 
metric  waves,  Mathematical  models,  Shock  waves, 
Velocity. 

Waves  caused  by  a  landslide  in  a  lake  or  reservoir 
can  sometimes  be  large  enough  to  be  a  significant 
threat  to  the  property  and  lives  of  nearby  residents. 
The  prediction  of  the  hazard  zone  requires:  (1) 
prediction  of  the  landslide  location;  (2)  routing 
water  waves  generated  by  the  landslide  across  the 
main  body  of  the  lake  or  reservoir;  and  (3)  estimat- 
ing increases  in  wave  height  when  it  reaches  the 
shore.  The  method  of  characteristics  was  used  to 
calculated  numerical  solutions  for  water  waves 
generated  in  a  reservoir  by  a  relatively  close  land- 
slide. The  landslide  was  modeled  with  a  vertical 
wall  that  moved  a  horizontal  distance  of  at  least  10 
reservoir  depths  into  the  reservoir  and  followed  an 
assumed  velocity  variation  with  time.  This  allowed 
the  generated  wave  to  be  approximated  with  non- 
linear, non-dispersive  long-wave  approximations. 
The  final  results  are  shown  as  functions  of  time  and 
distance  for  both  one-dimensional  and  axisymme- 
tric  solutions.  Plots  of  the  development  of  the 
waves  as  functions  of  time  and  distance  show  that, 
after  the  point  of  maximum  depth  moves  away 
from  the  wall,  the  maximum  depth  increases  with 
time.  In  the  one-dimensional  solution,  this  point  of 
maximum  depth  eventually  catches  up  with  the 
shock.  Thereafter  the  point  of  maximum  depth 
occurs  at  the  shock  and  the  maximum  depth  de- 
creases at  a  faster  rate.  In  the  axisymmetric  solu- 
tion, free-surface  slopes  are  small  enough  near  the 
leading  edge  of  the  wave  to  suggest  that  a  shock 
does  not  form.  Thus,  the  point  of  maximum  depth 
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remains  a  relative  maximum,  which  contrasts  with 
the  absolute  maximum  obtained  at  the  shock  in  the 
one-dimensional  solution.  In  plots  of  wave  heights 
with  distance  and  time,  the  maximum  wave  height 
increases  as  the  maximum  wall  velocity  increases 
and  all  solutions  appear  to  approach  a  common 
asymptote  as  either  time  or  distance  increases.  This 
asymptote  is  approached  more  rapidly  for  axisym- 
metric  waves  than  for  one-dimensional  waves. 
(Rochester-PTT) 
W90- 11468 


DESIGN  AND  CONSTRUCTION  OF  THE 
CTHEW  LARN  PENSTOCK  SYSTEM. 

Metalna      Hydromechanical      Systems,      Zagreb 

(Yugoslavia). 

J.  Kramar,  J.  Raztresen,  J.  Bradac,  and  M.  Ocepek. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  7,  p  32-35,  July  1990.  1 

fig,  1  tab,  7  ref. 

Descriptors:  *Construction  methods,  *Dam  con- 
struction, 'Hydraulic  structures,  'Hydroelectric 
plants,  'Penstocks,  Construction  materials,  Hy- 
draulic engineering,  Hydraulic  equipment,  Hydro- 
electric power,  Thailand. 

Hydroelectric  generation  from  Thailand's  Chiew 
Larn  multipurpose  scheme  (a  95  m-high  rockfill 
dam  and  a  240  MW  powerplant,  housing  three 
units  of  equal  size)  represents  a  significant  contri- 
bution to  the  national  grid.  The  construction  of  the 
scheme's  large  penstock  system  under  the  difficult 
site  conditions.  The  penstock  was  designed  as  a 
high  pressure  pipe,  embedded  in  concrete  in  the 
rock  within  an  11.2  m  diameter,  400  cu  m/s  flow 
and  120  m  head.  In  addition,  the  penstock  has  a 
length  of  271.2  m,  a  shell  thickness  of  25  to  32  mm, 
and  a  weight  of  2500  t.  The  distributor  divides  the 
penstock  into  three  branch  pipes  and  one  low  level 
outlet.  Each  branch  pipe  runs  to  one  of  the  three 
turbines.  An  expansion  joint  of  6  m  diameter  and  1 
m  width  permits  up  to  50  mm  of  settlement  of  the 
distributor  and  up  to  80  mm  of  longitudinal  dis- 
placement. The  individual  penstock  sections  were 
then  assemble  outdoors  by  welding.  The  penstock 
sections  were  lowered  into  position  in  the  tunnel 
by  a  power  winch  and  then  transported  on  a 
special  trolley  travelling  on  a  rail  track  installed 
throughout  the  length  of  the  tunnel.  After  the 
penstock  sections  had  been  erected  and  welded  in 
the  tunnel,  the  civil  contractor  concreted  and  pres- 
sure-grouted the  sections.  After  this,  the  grouting 
hole  plugs  had  to  be  welded.  After  the  fabrication 
and  erection  work,  corrosion  protection  of  internal 
surfaces  was  carried  out.  Three  coats  of  one  com- 
ponent coal  tar  polyurethane  paint,  were  applied. 
One  month  after  painting  had  been  completed,  the 
paint  coating  started  to  blister.  It  was  found  that 
the  coating  had  failed  because  of  solvent  retention. 
The  decision  taken  was  to  remove  the  complete 
coating  by  sand  blasting  and  to  apply  a  conven- 
tional coal  tar  epoxy  paint.  (Hoskin-PTT) 
W90- 11542 


DESIGN  AND  PROGRESS  OF  THE  LAKH- 
WAR-VYASI  PROJECT. 

Irrigation  Design  Organization,  Roorkee  (India). 

Dam  Design  Unit. 

B.  M.  Arora. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  7,  p  37-40,  July  1990.  5 

fig,  3  tab. 

Descriptors:  'Construction  methods,  'Dam  con- 
struction, 'Hydraulic  structures,  'Hydroelectric 
plants,  Construction  materials,  Himalaya  Moun- 
tains, Hydraulic  engineering,  Hydroelectric  power, 
India. 

The  420  MW  Lakhwar-Vyasi  project,  on  the  Hi- 
malayan Yamuna  River  in  Uttar  Pradesh,  India, 
will  provide  up  to  1084  GWh/year  to  the  state 
grid.  The  two  peaking  powerplants  created  by  the 
scheme  will  represent  an  addition  of  220%  to  the 
developed  hydroelectric  capacity  on  the  Yamuna 
River.  The  design  of  the  principle  components  of 
this  construction,  included  the  Lakhwar  dam, 
Lakhwar  powerhouse,  Vyasi  dam,  Vyasi  intake, 
headrace  tunnel,  Hathiari  powerhouse  complex 
and  Katapathar  barrage.  The  main  work  on  the 


project  started  in  July  1987.  The  two  diversion 
tunnels  for  Lakhwar  dam  have  been  completed 
and  the  river  has  now  been  diverted.  The  excava- 
tion of  the  Lakhwar  dam  foundation  (involving  1.6 
million  cu  m  of  rock  excavation)  has  been  complet- 
ed. Excavation  of  Lakhwar  powerhouse  machine 
hall  is  in  progress;  concreting,  contact  and  pressure 
grouting  and  drilling  for  drainage  is  almost  com- 
plete along  the  entire  length  of  the  roof  arch.  At 
Vyasi,  dam  site  preparation  and  construction  of  the 
diversion  ducts  is  in  progress.  Efforts  are  being 
made  to  lay  concrete  in  monolith  no.  3  of  the  dam. 
The  headrace  tunnel  (being  excavated  from  both 
ends)  is  at  an  advanced  stage  of  construction.  At 
the  Hathiari  powerhouse  site,  slope  treatment  is  in 
progress,  and  excavation  for  the  surge  shaft,  pen- 
stocks and  powerhouse  pits  is  about  to  begin. 
(Hoskin-PTT) 
W90- 11543 


PALASARI:  BALI'S  FIRST  LARGE  DAM. 

Directorate    of   Water    Resources   Development, 

Djakarta  (Indonesia).  Irrigation  T  Dept. 

I.  Soenarno,  and  G.  A.  Bellingeri. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  7,  p  40-46,  July  1990.  3 

fig- 

Descriptors:  'Construction  methods,  'Dam  con- 
struction, 'Hydraulic  structures,  'Hydroelectric 
plants,  'Indonesia,  Construction  materials,  Hy- 
draulic engineering,  Hydraulic  equipment,  Hydro- 
electric power,  Irrigation,  Reservoir  construction. 

The  43  m-high  Palasari  dam,  recently  completed, 
represents  a  considerable  achievement  for  Bali  in 
that  it  was  built  within  tight  constraints  of  budget, 
time  and  materials.  The  reservoir  formed  by  the 
dam  regulates  the  Sangiang  Gede  River  and  allows 
for  the  irrigation  of  about  1300  ha  of  land.  The 
main  contractor  for  the  project  was  an  Indonesian 
company,  building  a  dam  for  the  first  time  without 
the  backing  of  a  foreign  contractor.  As  a  result,  the 
project's  consulting  engineers  had  to  design  under 
additional  constraints,  requiring  the  maximum  use 
of  local  material  and  the  omission  of  special  or  new 
construction  technology.  The  procedure  included 
construction  of  the  diversion  works,  embankment 
dam,  spillway,  intake  tower  and  diversion  closure. 
Currently,  the  Palasari  dam  has  been  in  operation 
for  almost  one  year  with  performance  in  accord- 
ance with  design  criteria:  the  reservoir  has  been 
filled  and  water  is  at  present  being  released  for 
irrigation  and  the  spillway  has  operated  several 
times.  (Hoskin-PTT) 
W90- 11544 


to  have  a  challenging  future  where  it   will 
recognized  as  a  vital  service  industry  necessary 
sustain  the  quality  of  life.  (Miller-PTT) 
W90- 11604 


MAKING  LOW- YIELD  WELLS  WORK  F< 
YOUR  CUSTOMER. 

Grundfos  Stainless  Steeler  Inst.,  Clovis,  CA. 
S.  Lapp. 

Water  Well  Journal  WWJOA9,  Vol.  44,  No.  3 
67,  March  1990.  tab. 

Descriptors:  'Available  water,  'Groundwa 
'Water  demand,  'Water  storage,  'Water  yii 
•Wells,  Groundwater  storage,  Ponds,  Storage 
pacity,  Water  tanks,  Well  capacity. 

When  designing  a  water  system,  a  balance 
sought  between  available  water  and  water  dema 
The  pump  is  then  sized  for  that  demand.  D 
yield  wells  which  do  not  satisfy  the  custom 
water  demands  need  to  be  accommodated  v 
additional  storage.  Storage  can  be  in  three  conf 
rations:  a  bigger  galvanized  or  bladder  tanl 
pool,  pond  or  cistern;  or  the  well  itself.  Whe 
well  is  drilled  significantly  deeper  than  the  st 
water  level,  additional  storage  is  created  in 
well.  Formulas  are  presented  to  solve  sizing  pi 
lems  and  accurately  determine  the  storage  capa 
of  the  customer's  well.  (Miller-PTT) 
W90- 11605 


DRILLING  IN  THE  YEAR  2000. 

Western  Well  and  Pump,  Inc.,  Phoenix,  AZ. 

G.  L.  Hix. 

Water  Well  Journal  WWJOA9,  Vol.  44,  No.  3,  p 

50-52,  March  1990. 

Descriptors:  'Drilling,  'Future  planning,  'Water 
management,  'Well  construction,  Agricultural 
water,  Construction  equipment,  Monitoring  wells, 
Municipal  water,  Personnel  management. 

Changes  which  might  affect  the  drilling  business 
by  the  year  2000  were  examined.  Increased  compe- 
tition in  some  areas  could  cause  some  companies  to 
go  out  of  business.  Agricultural  well  drilling  was 
predicted  to  continue  declining  in  some  parts  of 
the  country,  as  was  gold  exploration  drilling.  Mu- 
nicipal and  public  supply  wells  should  be  areas  of 
strong  growth.  Groundwater  monitoring  and  rec- 
lamation wells  will  increase  in  number,  although  it 
will  be  more  difficult  to  get  in  to  this  high-tech 
market.  Many  drillers  will  be  kept  busy  rehabilitat- 
ing and/or  modifying  older  monitoring  wells. 
Proper  abandonment  or  destruction  of  monitoring 
wells  promises  to  be  a  hot  new  market.  Drillers 
will  have  to  work  closely  with  the  regulators, 
hydrologists  and  engineers  because  of  demands  for 
higher  levels  of  precision,  leading  to  a  more  formal 
bidding  and  subcontracting  atmosphere.  Personnel 
issues  will  involve  employee  drug  testing  and 
safety  training.  Equipment  changes  may  involve 
the  use  of  new  materials  for  component  parts  that 
will  make  drill  rigs  more  reliable,  durable,  safer 
and  less  costly  to  operate.  Well  drilling  is  predicted 


PROGRESSIVE    LAYOUTS,    DESIGNS,    A 

TECHNOLOGIES    IN    CONSTRUCTING   1 

MAIN     STRUCTURES     OF     THE     UND 

GROUND  COMPLEX  OF  THE  KHUDONI 

DROELECTRIC  STATION. 

G.  T.  Mikeladze,  Y.  E.  Khechinov,  and  M.  N. 

Chaava. 

Hydrotechnical  Construction  HYCOAR,  Vol 

No.  9,  p  499-504,  March  1990.  4  fig,  4  ref. 

Descriptors:  'Construction  methods,  'Hydn 
design,  'Hydraulic  structures,  Concrete  const 
tion,  Design  standards,  Inguri  River,  Khudoni 
droelectric  Station,  USSR. 

The  entire  Khudoni  Hydroelectric  station  core 
of  underground  structures  is  located  on  the  i 
bank  of  the  Inguri  River  in  a  rock  mass  comp 
of  tuffstones  and  tuff  breccias,  which  are  hi 
fractured  and  inclined  to  produce  rockfalls.  Oi 
the  largest  objects  of  the  underground  compl 
the  machine  hall  with  three  units  having  a 
capacity  of  700  MW,  with  the  following  pa 
eters:  length  95  m,  width  24.5  m,  height  6 
volume  of  rock  excavation  >  95,000  cu  m. 
location  of  the  underground  machine  hall  ma 
possible  to  realize  a  short  approach  using  the 
m-long  No.  1  construction  adit  to  the  level  o 
crane  beams.  This  enabled  excavation  of  the 
space  in  the  following  sequence:  by  the  centra 
to  the  middle  of  the  machine  hall,  cutting  it  to 
sides  up  to  the  end  of  the  walls,  and  then  by 
side  adits  over  the  entire  length  of  the  machini 
to  the  level  of  the  roof  abutments.  Concretii 
the  roof  and  crane  beams  after  assembling 
reinforcement  cages  was  carried  out  in  the  fo 
ing  sequence:  first  the  support  parts  of  the  i 
beams  were  concreted  along  with  the  side  ad 
ordinary  panel  formwork;  then  the  section  c 
traveling  65-ton  metal  form  moved  along 
rails  laid  on  them,  so  that  the  entire  remaininf 
of  the  structure  was  concreted.  The  lower  pi 
the  machine  hall  and  adjacent  workings  o 
draft-tube  chambers,  penstocks,  and  surge  tan 
the  tailrace  conduit  were  excavated  from  th< 
of  the  longest  No.  2  approach  adit  and  gi 
leading  from  it.  The  nonblasting  method  of 
vating  large  oversizes  of  rock  was  also  succes 
tested  in  the  underground  machine  hall.  It  cal 
the  drilling  of  vertical  or  slightly  inclined 
into  which  a  suspension  prepared  on  site  wil 
use  of  NRS-1  powder  in  a  ratio  (powenwat 
3:1  is  poured.  The  gate  room  is  being  exca 
from  two  approaches:  at  the  level  of  the  flc 
the  working  by  means  of  an  approach  tunnel 
long,  and  from  the  side  of  the  roof  space  ( 
gates  through  a  construction  gallery.  The  des 
the  gate  room  represents  a  reinforced  coi 
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f  with  a  thickness  of  70  cm  with  overhead 
le  beams,  and  walls  which  are  supported  by 
lented  rock  bolts  4-2.5  m  long  and  by  dispersed 
forced  shotcrete  with  a  thickness  of  15  cm. 
ntz-PTT) 
D-11790 


VIMING  THE  VAKHSH  RIVER  CHANNEL 
THE  SITE  OF  THE  ROGUN  HYDROELEC- 
C  STATION. 

3.  Savchenkov,  L.  G.  Osadchii,  A.  I. 

esnichenko,  S.  M.  Dokuchaev,  and  E.  I. 

nnchik. 

Irotechnical  Construction  HYCOAR,  Vol.  23, 

9,  p  510-513,  March  1990.  1  fig. 

criptors:  'Dams,  Concrete,  Dam  construction, 
Iraulic  profiles,  Rockfill  dams,  Rogun  Hydro- 
trie  Station,  USSR,  Vakhsh  River. 

Rogun  Hydroelectric  Station  is  being  con- 
cted  in  the  upper  course  of  the  Vakhash  River, 
cm  above  the  operating  Nurek  Hydrostation, 
g  the  upper  step  of  the  cascade  of  Vakhsh 
rostations  in  the  Tadzhik  SSR.  The  annual 
ibution  of  the  runoff  of  the  Vakhsh  River  is 
g  kept  in  a  natural  state,  with  no  streamflow 
dating  structures  upstream  of  the  Rogun  Hy- 
itation.  In  conformity  with  the  design,  during 
ming  of  the  river  at  the  Rogun  Hydrostation, 
flow  was  to  be  diverted  through  the  tunnel  of 
I  level  located  on  the  left  bank  at  the  lowest 
ation  of  all  spillways  under  construction.  It 

planned  to  dam  the  river  channel  at  one  site, 
location  of  which  was  bounded  on  one  side  by 
nearby  inlet  portal  of  the  diversion  works,  and 
he  other  by  the  upstream  cofferdam.  A  new 
nology  was  developed  for  damming  at  this 

as  well  as  under  analogous  conditions  on 
ntain  rivers  with  discharges  exceeding  400-500 
n/sec,  and  falls  on  the  embankment  of  more 

10  m  with  the  formation  of  a  compact  profile, 
provide  satisfactory  damming  of  the  river 
inel  for  a  discharge  of  250  cu  m/sec,  the  pio- 

(end)  method  of  damming  was  adopted, 
ping  ordinary  stone  simultaneously  from  both 
a  intermittently  with  large-block  elements, 
most  intense  filling  of  material  was  carried  out 
ng  the  first  hour.  During  this  period,  53  con- 
:  cubes  (in  bundles  of  2  and  6  each),  three 
■sizes,  and  45  slabs  in  bundles  of  9  each  were 
ped  uniformly  from  both  banks,  as  well  as  300 
l  of  ordinary  stone.  In  all,  450  concrete  cubes 
0  cu  m),  135  concrete  slabs  (300  cu  m),  150 
sizes  (1000  cu  m),  and  10,000  cu  m  of  stone 
:  used  to  dam  the  gap.  The  dimensions  of  the 
ankment  were  quite  different  from  the  original 
m.  The  width  of  its  narrowest  part-along  the 

of  the  gap-was  only  6  m  (according  to  the 

pi,  16  m).  About  10  concrete  cubes  and  slabs 

:   scattered   (from   broken   bundles).    (Lantz- 

") 
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1  OF  LOAMS  FOR  HYDRAULIC  FILLING 
IHE  UPSTREAM  BLANKET  OF  THE  BAI- 
!A  HYDROELECTRIC  STATION. 

primary  bibliographic  entry  see  Field  8G. 
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TERMINATION  OF  THE  TEMPERATURE 
1PONENT  OF  MOVEMENTS  OF  AN 
W  DAM  FROM  GEODETIC  MEASURE- 
RS. 

i.  Karlson. 

rotechnical  Construction  HYCOAR,  Vol.  23, 

9,  p  523-526,  March  1990.  2  fig,  3  ref. 

:riptors:  *Arch  dams,  'Data  acquisition,  *Data 
pretation,  *Geodetic  measurements,  'Temper- 
:,   Hydrostatic   pressure,   Statistical   methods. 

:n  analyzing  deformations  of  arch  dams,  one 
to  single  out  from  the  total  horizontal  move- 
Is  of  the  observed  points,  their  components 
ed  by  a  change  in  the  hydrostatic  load  and 
(erature  of  the  concrete.  Statistical  methods 
isually  used  for  this  purpose,  but  they  often  do 
suable  obtaining  reliable  data  due  to  the  close 
elation  of  causes  of  the  movements.  Another 


method  possible  for  determining  the  temperature 
component  of  the  total  movements  of  an  arch  dam 
is  by  using  geodetic  measurements.  The  method 
involves  attaining  data  from  the  changes  in  the 
elevations  (or  settlements)  of  points  located  in  gal- 
leries of  the  dam  at  different  levels.  From  this  data, 
one  can  determine  changes  in  the  temperature  of 
the  concrete  of  the  dam,  and  as  a  result,  displace- 
ments in  the  arc  length  of  the  arch  along  the  points 
in  the  crown  section  at  different  heights.  Errors 
using  this  method  were  caused  by  a  time  variation 
when  taking  the  measurements.  Prolonging  meas- 
urements in  time  (up  to  5  days  and  more)  distorts 
the  true  height  differences.  Therefore,  the  results 
of  the  measurements  should  be  reduced  to  the  same 
time.  The  error  due  to  this  factor  does  not  exceed 
0.3  C.  Tilt  of  the  dam  also  leads  to  a  change  in  the 
differences  between  horizons  with  height  marks. 
From  the  plumb-line  readings,  corrections  in 
height  and  temperature  can  be  determined.  The 
total  error  of  measuring  the  temperature  near  the 
height  mark  (or  investigated  point)  due  to  these 
factors  is  0.7  C.  (Lantz-PTT) 
W90-11795 


OPERATING  EXPERIENCE  AND  RELIABIL- 
ITY ASSESSMENT  OF  ELEMENTS  OF  PUMP- 
ING STATIONS. 

O.  Y.  Glovatskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  9,  p  532-537,  March  1990.  2  fig,  4  tab,  6  ref. 

Descriptors:  *Hydraulic  structures,  'Maintenance, 
♦Pumping  tests,  'Temperature,  Cavitation,  Insula- 
tion, Performance  evaluation,  Solar  radiation. 

An  analysis  of  the  causes  of  failures  of  pumping 
units  (PUs)  from  the  standpoint  of  reliability,  en- 
ables the  design  and  operating  organizations  to 
increase  the  probability  of  no-failure  operation  by 
revealing  reconstructing  limiting  elements.  An 
evaluation  of  the  intensity  of  the  thermal  effect  of 
solar  radiation  on  the  concrete  of  water  supply 
structures  of  pumping  stations  (PSs),  with  consid- 
eration for  the  seasonal  and  daily  maxima  on  the 
effect  of  insulation,  showed  that  in  July-August, 
consideration  of  insolation  adds  to  the  daily  mean 
ambient  temperatures  up  to  10-15  C.  This  value 
must  be  taken  into  account  when  predicting  cavita- 
tion phenomena  in  pumps.  Daily  variations  of  the 
intensity  of  insulation  affect  the  stress-strain  state 
of  the  structures,  and  increase  the  compressive 
stresses  on  surfaces  exposed  to  the  sun  during  the 
growing  season.  This  must  also  be  taken  into  ac- 
count when  designing  and  operating  hydraulic 
structures  of  PSs.  The  absolute  maxima  of  the 
temperature  of  the  pumped  water  and  cavitation 
phenomena  occur  in  the  evening.  The  simplest 
measure  for  reducing  the  variation  of  the  intensity 
of  insulation  is  to  paint  (white)  the  exposed  sur- 
faces of  the  intake  of  the  PS.  The  new  layouts  of 
the  structures  and  devices  improve  the  hydraulic 
conditions  of  the  supply  of  water  to  the  PUs, 
facilitate  the  removal  of  sediments  and  driftwood, 
and  reduce  the  production  costs  of  the  water  being 
pumped.  (Lantz-PTT) 
W90-1 1797 


RECONSTRUCTION  OF  THE  GUARD  WALLS 
OF  LOCKS  ON  THE  OKA  RD/ER. 

V.  M.  Tavrizov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  9,  p  538-542,  March  1990.  2  fig,  1  tab,  4  ref. 

Descriptors:  'Construction  methods,  'Hydraulic 
structures,  'Locks,  'Oka  River,  Construction  ma- 
terials, Guard  walls,  Steel,  USSR. 

The  Beloomut  and  Kuz'minsk  navigation  locks  on 
the  Oka  River,  which  are  part  of  the  Moscow 
River-Oka  lock  system,  are  located  at  distances  of 
804  and  758  km,  respectively,  from  the  mouth  of 
the  Oka  River.  The  locks  are  low-head,  single, 
near  dams,  submerged  in  flood  periods,  and  located 
in  lock  pools  with  a  length  from  80  to  180  m.  The 
lock  gates  are  welded  steel,  miter,  of  the  post  type 
weighing  50  tons.  The  gate  drive  is  electrical  and 
manual.  The  locks  are  equipped  with  stationary 
wooden  guard  walls  in  the  form  of  wooden  pile 
trestles  sheathed  on  the  face  side  with  10-cm-thick 
wood  beams.  The  diameter  of  the  piles  is  25  cm. 


Structures — Group  8A 

The  length  of  these  guard  walls  along  their  perime- 
ter is  from  60  to  170  m  (average  85  m).  During  the 
65  years  of  service  before  the  start  of  drawing  up 
the  reconstruction  plan  of  the  wooden  guard  walls, 
they  were  in  an  unsatisfactory  technical  state  and 
had  considerable  physical  wear.  On  the  recommen- 
dation of  the  State  River  Transportation  Planning 
Institute,  three  variants  of  the  design  of  the  guard 
walls  were  examined:  (1)  super-structure  of  mono- 
lithic reinforced  concrete  on  a  pile  foundation  with 
piles  made  of  the  same  material;  (2)  super-structure 
of  precast  monolithic  reinforced  concrete  on  the 
same  pile  foundation;  and  (3)  vertical  steel  sheet- 
pole  wall.  The  third  variant  of  the  guard  walls  in 
the  form  of  a  continuous  vertical  wall  of  Larsen- 
IV  and  Larsen-V  steel  sheet  piles  anchored  by 
metal  rods  to  reinforced-concrete  anchor  slabs, 
was  selected.  These  walls  were  quickly  and  easily 
constructed,  are  durable,  economical,  and  simple 
to  operate.  One  shortcoming  of  this  type  of  con- 
struction is  that  Larsen  steel  sheet  piles  are  scarce. 
(Lantz-PTT) 
W90- 11798 


HYDROLOGICAL  REGIME  OF  THE  FOUN- 
DATION OF  THE  CHARVAK  DAM  AFTER 
TEN  YEARS  OF  OPERATION. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-11799 


PROBLEMS  OF  CREATING  HIGH-HEAD 
PUMPED  STORAGE  STATIONS  WITH  AN  UN- 
DERGROUND LOWER  RESERVOIR. 

S.  A.  Chesnokov,  and  L.  B.  Sheinman. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  9,  p  564-567,  March  1990.  2  fig. 

Descriptors:  'Hydraulic  structures,  'Mining  engi- 
neering, 'Pumped  storage,  'Reservoirs,  'Subsur- 
face water,  Excavation,  Pumping  plants,  Rock  me- 
chanics, USSR,  Water  resources  management. 

Under  the  flatlands  conditions  prevalent  in  the 
greater  part  of  the  EUSSR,  and  in  connection  with 
the  increasing  requirements  imposed  on  environ- 
mental protection,  underground  pumped  storage 
stations  (PSSs)  where  all  structures  except  the 
upper  reservoir  are  underground,  are  proving  to  be 
effective.  Pumped  storage  stations  with  an  under- 
ground lower  reservoir  (PSSs  UR)  are  regarded  as 
an  alternative  to  the  planned  Middle  Volga  and 
Central  PSSs,  the  design  of  which  is  presently 
encountering  considerable  difficulty.  Prior  to  con- 
struction, a  thorough  analysis  of  natural  preexisting 
stresses  is  recommended,  using  a  system  of  contin- 
uous automated  monitoring  of  the  rock  mass.  With 
the  use  of  mining  technology,  it  is  possible  to 
create  unsupported  workings  of  the  lower  reser- 
voir. In  comparison  with  traditional  technology 
for  underground  hydrotechnical  construction  for 
opening  large-span  workings  by  parts,  the  methods 
being  used  for  excavating  chambers  in  the  mining 
industry  will  make  it  possible  to  reduce  the  cost  of 
mining  each  cubic  meter  of  rock.  It  is  important  to 
note  that  when  constructing  an  underground  PSS 
at  the  facilities  of  an  operating  mining  enterprise,  a 
number  of  technological  and  organizational  prob- 
lems arise,  which  require  the  efficient  coordination 
of  the  activities  of  two  ministries,  Minenergo  and 
Minchermet.  The  most  important  problem  is  that 
of  the  admission  of  people  into  the  worked-out 
chambers,  since  their  entry  is  closed  in  accordance 
with  the  safety  regulations  in  the  mining  industry. 
The  technology  of  preparing  the  worked-out 
chambers  for  pumped  storage  should  not  impede 
the  normal  mining  of  the  deposit  and  should  be 
coordinated  with  the  prospects  of  mining  the  entire 
deposit.  Realization  of  such  a  project  should  be 
preceded  by  considerable  research,  including  on- 
site  investigations.  Thus,  the  impermeability  of  the 
crystalline  rock  mass  in  which  the  pumped  storage 
chambers  are  to  be  located  should  be  determined. 
During  mining,  workings  can  be  driven  for  the 
machine  hall  and  gate  chambers  at  the  appropriate 
horizon.  The  establishment  of  components  of  the 
future  underground  PSS  in  the  system  of  mining  a 
new  deposit  will  make  it  possible  to  reduce  the 
cost  of  creating  the  station,  having  created  a  com- 
bined power  and  mining  enterprise.  (Lantz-PTT) 
W90- 11803 
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Group  8A — Structures 

STRUCTURAL  SAFETY  OF  AN  OCEAN  OUT- 
FALL AGAINST  HURRICANE  DAMAGE. 

Florida  Atlantic  Univ.,  Boca  Raton.  Dept.  of 
Ocean  Engineering. 

D.  V.  Reddy,  M.  Arockiasamy,  and  J.  S.  Stahl. 
Marine  Structures  MSTRE2,  Vol.  3,  No.  1,  p  25- 
41,  1990.  10  fig,  15  ref. 

Descriptors:  *Beach  erosion,  *Hurricanes,  'Pipe- 
lines, 'Scour,  *Shear  stress,  'Shore  protection,  Ef- 
fluents, Hydrodynamics,  Liquefaction. 

The  structural  safety  of  a  typical  ocean  outfall  has 
been  evaluated  for  a  more  severe  than  anticipated 
hurricane  category.  The  investigation  includes  liq- 
uefaction analysis,  evaluation  of  scour  due  to  wave 
breaking,  vertical  and  horizontal  stability  analyses 
and  recommendations  for  a  concrete  flexible  revet- 
ment scour  protection  system.  Both  fully  exposed 
and  partially  buried  pipelines  are  considered  in  the 
stability  analysis.  An  analysis  based  on  wave-in- 
duced cyclic  shear  stresses  and  soil  shear  strengths 
did  not  indicate  any  liquefaction.  Scour  due  to 
sediment  transportation  and  wave  breaking  was 
found  to  occur  over  certain  pipe  segments.  Insta- 
bility was  observed  over  some  exposed  lengths  of 
the  outfall.  Recommended  protection  systems  are 
(1)  a  series  of  anchor  piles  for  stability  and  (2)  a 
flexible  concrete  revetment  mat  for  protection 
against  scour.  Further  studies  are  required  to  de- 
termine possible  pipeline  breakout  from  the  seabed 
due  to  fluctuating  lift  forces  caused  by  an  induced 
gap  of  the  pipe-soil  interface.  (Author's  abstract) 
W90- 11830 


8B.  Hydraulics 


POST-IMPLEMENTATION  APPRAISAL  OF  A 
TWO-STAGE  CHANNEL  IN  THE  RIVER 
RODING,  ESSEX. 

Bristol  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

R.  H.  J.  Sellin,  A.  Giles,  and  D.  P.  van  Beesten. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management  JIWMEZ,  Vol.  4,  No.  2,  p 
119-130,  April  1990.  11  fig,  17  ref. 

Descriptors:  'Channel  improvement,  'Channel 
morphology,  'Channels,  'Flood  control,  'Hydrau- 
lic structures,  'Hydraulics,  Berms,  England,  Essex, 
Levees,  Model  studies,  River  Roding,  River  chan- 
nels, Vegetation. 

The  performance  of  a  two-stage  river  channel  is 
examined  from  a  combination  of  collected  field 
data  on  the  River  Roding  and  a  hydraulic  model 
study.  Particular  attention  is  paid  to  the  vegetation 
on  the  upper  channel  berm,  including  its  seasonal 
effect  on  hydraulic  resistance  and  the  problem  of 
channel  maintenance.  Recommendations  are  made 
with  respect  to:  (a)  increasing  the  present  capacity 
of  the  River  Roding,  and  (b)  the  future  design  of 
two-stage  flood  channels  intended  to  meet  strin- 
gent environmental  standards.  Channels  are  sized 
to  match  seasonal  needs;  the  lower  channel  for 
normal  dry-weather  flow  and  the  whole  cross- 
section  for  the  design  flood  flow.  Two-stage  chan- 
nels that  are  constructed  below  the  natural  flood- 
plain  level  avoid  the  need  for  levee  construction 
and  the  associated  maintenance  and  back-drainage 
problems.  If  the  berm  level  is  close  to  the  summer 
water  table,  marsh-loving  plants  will  thrive  and  the 
resulting  sedges,  reeds,  and  docks  will  be  more 
difficult  to  control  than  the  dry  meadow  plants 
associated  with  a  higher  berm  level.  If  anything 
producing  thickets  or  undergrowth  on  the  berm  is 
allowed  to  grow,  they  will  collect  debris  and 
reduce  the  capacity  of  the  channel.  A  berm  de- 
signed with  no  cross-fall  will  become  uniformly 
waterlogged  as  soon  as  the  river  rises  sufficiently. 
Upper  channel  basins  do  not  need  to  be  steep. 
River  engineers  designing  two-stage  channels 
should  include  modern  water-level  recorders  in 
their  river  reach  if  a  gauging  station  is  available. 
Two-stage  channel  designs  can  use  either  the 
single  or  divided  channel  method.  (Davis-PTT) 
W90- 10535 


PROCEEDINGS  OF  THE  ADVANCED  SEMI- 
NAR ON  ONE-DIMENSIONAL,  OPEN-CHAN- 
NEL FLOW  AND  TRANSPORT  MODELING. 


For  primary  bibliographic  entry  see  Field  2E. 
W90-10652 


REVIEW  OF  PILOT-SCALE  STUDIES  OF 
BOTTOM  AND  SURFACE  VELOCITIES 
WITHIN  AIR-AGITATED  CIRCULAR  AND 
RECTANGULAR  VESSELS. 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W90-10716 


HYDRAULIC    MODELING    OF    MIXING    IN 
WASTEWATER  DECHLORINATION  BASIN. 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field   5D. 
W90- 10766 


OPTIMUM  LOCATION  OF  DRAINS  IN  CON- 
CRETE DAMS. 

Roorkee  Univ.  (India).  Water  Resources  Develop- 
ment Training  Center. 
A.  S.  Chawla,  R.  K.  Thakur,  and  A.  Kumar. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  116,  No.  7,  p  930-943,  July  1990.  5 
fig,  1  tab,  8  ref. 

Descriptors:  'Concrete  dams,  'Drains,  'Hydro- 
static pressure,  Concrete,  Construction  joints,  Dam 
foundations,  Hydrostatic  head,  Pore  pressure,  Res- 
ervoirs, Uplift  pressure. 

Hydrostatic  pressures  from  reservoir  and  tail  water 
act  on  the  dam  and  occur  within  the  dam  and 
foundation  as  internal  pressures  in  the  pores, 
cracks,  joints,  and  seams.  Measurements  in  existing 
dams  confirm  that  uplift  pressures  undoubtedly 
exist,  not  only  at  the  foundation  junction  plane,  but 
on  other  planes  within  the  dam  to  which  water  has 
gained  access  in  the  course  of  time.  The  distribu- 
tion of  pressure  through  a  horizontal  section  of  the 
dam  is  assumed  to  vary  linearly  from  a  full  hydro- 
static head  at  the  upstream  face  to  zero,  or  tail 
water,  at  the  downstream  face,  provided  the  dam 
has  no  drains.  When  drains  are  constructed,  the 
internal  pressure  within  the  dam  should  be  modi- 
fied in  accordance  with  the  size,  location,  and 
spacing  of  the  drains.  The  internal  pressure  distri- 
bution through  the  foundation  is  dependent  on  size 
depth,  location,  and  spacing  of  drains,  on  rock 
porosity,  jointing,  faulting,  and  to  some  extent  the 
grout  curtain.  The  pore  pressures  act  over  the 
entire  area  of  any  section  through  the  concrete. 
Because  of  possible  penetration  of  water  along 
construction  joints,  cracks,  and  the  foundation  con- 
tact, internal  pressure  should  be  considered  to  act 
throughout  the  dam.  Internal  hydrostatic  pressures 
should  be  used  for  analyses  of  the  dam  and  the 
overall  stability  of  the  dam  at  its  contact  with  the 
foundation.  The  average  uplift  pressure  varies  lin- 
early from  full  head  at  the  upstream  face  to  a 
certain  value  at  the  drain  location  and  again  linear- 
ly to  the  downstream  head  at  the  dam  toe.  The 
average  uplift  pressure  between  two  vertical 
drains,  over  the  width  of  a  dam,  is,  at  the  drain 
location,  a  function  of  diameter,  spacing,  and  dis- 
tance of  the  drains  from  the  upstream  face  of  the 
dam.  The  optimum  location  of  the  drain  from  the 
upstream  face  of  the  dam  increases  with  an  in- 
crease in  the  spacing  of  the  drains  and  a  decrease 
in  the  diameter  of  the  drains.  (Lantz-PTT) 
W90- 10788 


CRITERION  OF  STABILITY  OF  A  UNIFORM 
LAMINAR  FLOW  IN  PIPES. 

O.  M.  Aivazyan. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  8,  p  490-494,  February  1990.  4  fig,  1  tab,  8  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No  8,  pp  49-51,  August  1989. 

Descriptors:  'Flow  discharge,  'Hydraulic  rough- 
ness, 'Laminar  flow,  'Pipe  flow,  'Pipes,  Graphical 
analysis,  Hydraulic  models,  Mathematical  equa- 
tions, Mathematical  studies,  Reynolds  number. 

The  notions  of  a  universal  law  of  resistance,  and  a 
universal  lower  critical  Reynolds  number,  being 


characteristic  of  circular  pipes  of  varying  rough 
ness  is  unfounded  based  on  an  experimental  flow  o 
AS-8  oil  in  industrial  circular  pipes  of  variou 
roughness.  Both  the  coefficient  of  resistance  ani 
the  lower  critical  Reynolds  number  can  var 
within  wide  limits.  A  graphic  representation  c 
analysis  of  flow,  and  the  n  theorem  of  dimensions 
theory,  have  led  to  a  conclusion  on  the  existence  c 
a  lower  critical  value.  This  reduces  to  a  fact  th 
loss  of  stability  by  laminar  flows  occuring  whe 
the  specific  energy  being  supplied  to  a  unit  lengtl 
and  subject  to  dissipation,  reaches  a  critical  vain 
where  the  constant  does  not  depend  on  the  rougl 
ness.  (Brunone-PTT) 
W90-10816 


DEVELOPMENTS  IN  HYDRAULIC  ENG 
NEERING  -  VOLUME  4. 

Elsevier  Science  Publishing  Co.,  New  York.  198' 
352p.  Edited  by  P.  Novak. 

Descriptors:  'Environmental  engineerinj 
'Groundwater  movement,  'Hydraulic  desigi 
•Hydraulic  engineering,  'Hydraulic  model 
•Model  studies,  'Reviews,  Geologic  fracture 
Groundwater  pollution,  Hydraulic  structures,  H; 
drologic  models,  Lakes,  Mathematical  mode] 
Multiphase  flow,  Porous  media,  Tidal  hydraulic 
Tidal  powerplants,  Water  use,  Well  hydraulic 

State-of-the-art  reviews  are  presented  on  the  fc 
lowing  topics:  (1)  lake  hydraulics;  (2)  tidal  pow 
generation;  (3)  multiphase  flows  in  porous  medi 
(4)  groundwater  flows  and  pollution  in  fracturi 
rock  aquifers;  (5)  groundwater  models;  and  ( 
groundwater  utilization  and  protection.  These  i 
views  are  more  extensive  than  papers  in  technic 
or  scientific  journals,  yet  shorter  than  books 
monographs.  (See  W90-11283  thru  W90-1128 
(Fish-PTT) 
W90- 11282 


LAKE  HYDRAULICS. 

Eidgenoessische  Technische  Hochschule,  Zuri 

(Switzerland).    Versuchsanstalt    fuer    Wasserbs 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  2H. 

W90-11283 


TIDAL  POWER  GENERATION. 

Salford  Univ.  (England).  Dept.  of  Civil  Engine 

ing. 

E.  M.  Wilson,  and  M.  Balls. 

IN:   Developments   in   Hydraulic   Engineering 

Volume  4.  Elsevier  Science  Publishing  Co.,  Ni 

York.  1987.  p  65-102,  14  fig,  3  tab,  31  ref. 

Descriptors:  'Electric  power  production,  *'. 
draulic  engineering,  'Hydraulic  equipment,  *¥ 
droelectric  power,  'Tidal  powerplants,  Coff 
dams,  Construction  methods,  Design  standar 
Tidal  basins,  Tidal  energy,  Turbines. 

Tidal  power  development  has  begun  to  be  tal 
seriously  in  developed  countries  with  considera 
electrical  energy  demands.  In  recent  years  num 
ous  modes  of  operation  have  been  developed  w 
the  aim  of  retiming  the  tidal  energy  produc 
essentially  in  phase  with  the  lunar  day,  so  it  may 
used  by  consumers  whose  demands  are  based 
the  solar  day.  The  bulk  of  evidence  suggests  t 
future  tidal  power  schemes  will  have  single  basi 
The  options  for  the  operation  of  a  single-ba 
scheme  include  ebb-generation,  flood-generatt 
two-way  (double-effect)  generation,  and  pumpi 
Optimization  of  tidal  generating  equipment  fo 
particular  tidal  basin  is  an  iterative  process  reqi 
ing  input  from  many  engineering  disciplines.  Ti 
power  studies  proceed  by  stages  as  follows: 
study  of  tidal  energy  potential,  (2)  prelimini 
optimization  of  plant  and  layout,  (3)  feasibi: 
study,  and  (4)  project  design.  The  physical  pari 
eters  to  be  optimized  are  barrage  location,  turbi 
(diameter  of  runner,  number  of  machines,  and  I 
bine  specification),  and  sluices  (type  and  discha 
characteristics,  size  of  opening,  and  number 
sluices).  For  any  tidal  energy  project,  the  desig 
has  a  number  of  options  for  the  turbine  and  gem 
tor  equipment  and  combinations  to  choose  fr< 
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Construction  methods  include  (1)  to  cofferdam  the 
sluices  section  of  the  barrage  and  build  in  situ  from 
an  excavated  foundation  in  the  dry;  (2)  the  float-in 
caisson  method;  and  (3)  building  sand  islands  along 
the  barrage  alignment.  Existing  tidal  power  plants 
(La  Ranee,  Kislogubsk,  and  Annapolis)  are  pilot 
projects,  demonstrating  one  or  more  features  fun- 
damental to  the  development  of  a  large-scale  tidal 
power  scheme  (Severn  Barrage  or  Bay  of  Fundy). 
(See  also  W90-1 1282)  (Fish-PTT) 
W90- 11284 


MANNING  COEFFICIENTS  FOR  PLASTIC 
CANAL  LININGS. 

Universidad  Politecnica  de  Cataluna,  Barcelona 
(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 
Caminos,  Canales  y  Puertos. 
J.  P.  Martin  Vide,  J.  Puertas,  and  J.  Dolz. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  6,  p  29-33,  June  1990.  4 
fig,  1  tab,  5  ref. 

Descriptors:  *Canal  linings,  "Hydraulic  engineer- 
ing, 'Hydraulic  roughness,  'Materials  testing,  Hy- 
draulic properties,  Manning  coefficient,  Plastics. 

The  flow  resistance  of  plastic  linings  is  an  impor- 
tant aspect  to  consider  when  exposed  membranes 
are  used  to  ensure  the  permeability  of  canals.  Plas- 
tic linings  are  sometimes  considered  to  reduce 
Manning  coefficients.  Research  was  conducted  to 
determine  the  Manning  coefficients  of  various 
membrane  materials:  thermoplastics  (polyethylene, 
polyvinylchloride,  high-density  polyethylene, 
chlorinated  polyethylene)  or  elastomers  (butyl 
rubber,  ethylene-propylene-diene-monomer,  chlor- 
osulfonated  polyethylene).  In  addition,  resistance 
of  the  linings  to  various  mechanical  damage  (punc- 
turing or  tearing)  and  to  environmental  factors 
(e.g.,  solar  radiation,  ozone,  or  extreme  tempera- 
tures) and  the  hydraulic  properties  of  flexible 
membrane  liners  were  considered.  The  Manning 
coefficient  (n)  for  the  test  flume,  which  was  made 
of  concrete,  was  0.0168,  and  the  hydraulic  rough- 
ness (k  (m))  was  0.005.  When  the  flume  was  lined 
with  polymers  n  ranged  from  0.0128  to  0.0150  and 
k  ranged  from  0.00033  to  0.0018.  These  results 
demonstrate  that  a  substantial  reduction  in  Man- 
ning coefficient  can  be  obtained  by  lining  a  con- 
crete canal.  (Rochester-PTT) 
W90- 11459 


SOFTWARE  PACKAGE  FOR  LOW  HEAD 
HYDRO  PLANT  DESIGN. 

Energoprojekt,  Belgrade  (Yugoslavia). 

P.  Vuckovic,  and  D.  Svrkota. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  6,  p  36-38,  June  1990. 

Descriptors:  'Computer  programs,  'Computer- 
aided  design,  'Hydroelectric  plants,  'Turbines, 
•Yugoslavia,  Design  criteria,  Drafting,  Economic 
aspects,  Feasibility  studies,  Optimization,  Velika 
Morara  River. 

A  computer-aided  design  (CAD)  system  has  been 
developed  for  low-head  hydro  powerplants 
equipped  with  medium  and  large-sized  bulb  tur- 
bines. The  program  package  provides  a  selection 
of  the  main  technical  characteristics  for  the  turbine 
and  associated  mechanical  equipment,  and  allows 
for  automatic  drafting  of  layout  drawings,  and  the 
preparation  of  technical  specifications  for  mechani- 
cal equipment,  including  cost  estimates.  The  whole 
design  procedure  takes  approximately  15  minutes. 
Basic  data  entered  to  begin  the  procedure  are 
discharge  per  unit  (cu  m/sec),  number  of  units, 
design  head  (m),  characteristic  (min/max)  headwa- 
ter and  tailwater  levels,  and  turbine  unit  price  ($/ 
kg).  The  program  can  calculate  the  following  tech- 
nical characteristics:  turbine,  stoplogs  (at  intake 
and  draft  tube  outlet),  turbine  guard  gate,  trash- 
rack,  overhead  travelling  crane,  gantry  cranes,  and 
main  dimensions  of  the  hydro  plant.  The  program 
package  is  suitable  for  optimization  analysis  of 
hydro  plants,  for  the  equipment  design  at  the  feasi- 
bility design  level,  and  for  bid  preparation.  As  an 
example,  drawings  and  data  related  to  the  hydro 
plants  on  the  Velika  Morara  River,  Yugoslavia, 
where  the  design  head  is  7.9  m  and  the  discharge  is 
4  x  125  cu  m/sec,  are  presented.  (Rochester-PTT) 


W90- 11460 


DIFFUSION   MODELS  APPLIED  TO  CHAN- 
NEL DEGRADATION. 
Willing  and  Partners,  Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  2J. 
W90- 11462 


HYDRAULICS  OF  LAMINAR  OPEN-CHAN- 
NEL FLOW. 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

I.  K.  Tsanis,  and  H.  J.  Leutheusser. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  24, 
No.  3,  p  193-206,  1986.  12  fig,  1  tab,  7  ref. 

Descriptors:  'Hydraulics,  'Mathematical  equa- 
tions, 'Open-channel  flow,  Flow  profiles,  Friction, 
Laminar  flow,  Mathematical  models,  Uniform 
flow,  Velocity. 

The  concepts  of  one-dimensional  flow  and  quasi- 
uniform  flow  were  employed  to  derive  the  funda- 
mental differential  equation  of  gradually  varied 
laminar  flow  in  open  channels.  The  equation  was 
solved  for  the  particular  case  of  rectangular  con- 
duits and  the  analytically  predicted  surface  profiles 
in  channels  of  mild,  zero,  and  adverse  slopes  were 
compared  with  experimental  observations.  The 
proposed  one-dimensional  description  of  gradually 
varied  laminar  flow  in  rectangular  open  channels 
was  supported  by  experimental  evidence.  This 
finding  makes  the  current  analytical  work  useful  as 
design  information  and  confirms  the  applicability 
of  the  quasi-uniform  approximation  in  one-dimen- 
sional analyses  of  laminar  non-uniform  open  chan- 
nel flow.  The  fact  that  the  predictions  of  a  'primi- 
tive' version  of  the  'complete'  analytical  model  are 
still  of  adequate  quality  suggests  that  it  is  skin 
friction,  rather  than  nonuniformity  of  the  velocity 
distribution,  that  is  the  controlling  factor  in  deter- 
mining the  shape  of  surface  profiles  in  laminar 
open  channel  flow.  (Rochester-PTT) 
W90-11463 


COMPREHENSIVE  GENERALIZED  STUDY 
OF  SCOUR  AT  CANTDLEVERED  PIPE  OUT- 
LETS: II.  RESULTS. 

Agricultural    Research   Service,    Stillwater,    OK. 

Water  Conservation  Structures  Lab. 

F.  W.  Blaisdell,  and  C.  L.  Anderson. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.  5,  p  509-524,  1988.  7  fig,  1  tab,  3  ref. 

Descriptors:  'Erosion,  'Outlets,  'Scour,  Mathe- 
matical analysis,  Performance  evaluation,  Pipes, 
Plunge  pools,  Scour  holes,  Spillways. 

A  series  of  tests  were  conducted  to  generate  exper- 
imental data  on  scour  hole  parameters  in  relation 
to  several  factors  (pipe  height,  standard  deviation 
of  bed  material,  bed  material  size,  and  pipe  slope). 
Analysis  was  conducted  and  computed  scour  holes 
were  compared  with  experimental  ones.  To  make 
the  comparisons,  contour  maps  of  the  computed 
scour  holes  were  computer-generated  to  the  same 
scale  as  that  used  for  the  contour  maps  computer- 
generated  from  the  experimental  data.  Conserv- 
atism is  identical  for  time-dependent  and  suspended 
material-removed  tests,  despite  random  differences 
in  the  magnitude  of  conservatism.  About  70%  of 
the  computed  scour  holes  are  larger  than  the  ex- 
perimental scour  holes  (i.e.,  about  70%  of  the 
scour  holes  are  conservative  as  regards  size). 
Ninety-six  percent  of  the  time-dependent  and  60% 
of  the  suspended  material-removed  scour  hole 
widths  are  within  +  /-5  pipe  diameters  of  the  com- 
puted widths.  Only  a  small  percentage  of  the  ex- 
perimental holes  were  more  circular  than  elliptical. 
On  average,  about  60%  of  the  experimental  scour 
holes  were  locate  within  +/-1  pipe  diameter  of  the 
computed  location.  An  average  of  65%  of  the 
computed  scour  holes  were  deeper  than  the  experi- 
mental scour  holes,  indicating  conservatism  with 
regard  to  scour  hole  depth.  Two-thirds  of  the 
computed  scour  hole  depths  are  within  +/-1  pipe 
diameter  of  the  experimental  depths.  The  suggest- 
ed design  procedure  is:  (1)  use  the  computed  ulti- 
mate maximum  scour  hole  depth  to  compute  sepa- 
rate contour  maps  for  discharges  covering   the 
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complete  range  of  anticipated  discharges;  and  (2) 
to  obtain  the  design  contours,  circumscribe  all  the 
contours  computed  for  each  elevation  for  the  com- 
plete range  of  discharges.  (See  also  W90-06397) 
(Rochester-PTT) 
W90- 11464 


MATHEMATICAL  MODELING  OF  PLUNG- 
ING RESERVOIR  FLOWS. 

Office  of  Public  Works,  Dublin  (Ireland). 

G.  J.  Farrell,  and  H.  G.  Stefan. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.  5,  p  525-537,  1988.  7  fig,  1  tab,  15  ref.  NSF 

Grant  CEE  8308471. 

Descriptors:  'Density  currents,  'Mathematical 
models,  'Model  studies,  'Plunging  flow,  'Reser- 
voirs, 'Turbulent  flow,  Entrainment,  Mathematical 
equations. 

Flow  into  and  through  a  reservoir  with  a  sloping 
bottom  was  modeled  in  two  dimensions.  The 
inflow  is  denser  than  the  reservoir  water  and 
plunges  below  the  surface  to  form  a  density  cur- 
rent. The  unsteady  momentum  and  continuity 
equations  were  formulated  in  cylindrical  coordi- 
nates. The  standard  kappa-epsilon  turbulence 
model  was  used  with  an  extension  to  include  pro- 
duction or  destruction  of  turbulent  kinetic  energy 
by  buoyancy  forces.  The  equations  were  solved 
numerically.  Simulations  were  carried  out  for  a 
range  of  flow  conditions  and  bottom  slopes.  The 
numerically  generated  plunge  depths  follow  the 
expected  basic  trend,  but  the  actual  plunge  depth 
values  are  about  20%  greater  than  the  experimen- 
tally determined  values.  Initial  entrainment  values 
at  plunging  also  were  computed  and  found  to  be  of 
the  same  order  of  magnitude  as  measured  values. 
(Author's  abstract) 
W90- 11465 


TWO-LAYER  ANALYSIS  OF  A  PLUNGING 
DENSITY  CURRENT  IN  A  DIVERGING  HORI- 
ZONTAL CHANNEL. 

Office  of  Public  Works,  Dublin  (Ireland). 

G.  J.  Farrell,  and  H.  G  Stefan. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.  1,  p  35-47,  1989.  9  fig,  1  tab,  15  ref.  NSF  Grant 

CEE-8308471. 

Descriptors:  'Density  currents,  'Model  studies, 
'Plunging  flow,  'Reservoirs,  Froude  number, 
Mathematical  equations,  Mathematical  models, 
Reynolds  number,  Subcritical  flow. 

Flow  of  a  plunging  density  current  in  a  diverging 
horizontal  channel  was  analyzed  using  a  two-layer, 
non-miscible  flow  model.  The  equations  governing 
the  flow  are  presented.  Interface  profiles  that  can 
exist  are  identified  and  the  behavior  of  the  flow 
densimetric  Froude  number  at  the  plunge  line  was 
investigated.  The  experimental  study  yielded  clear 
evidence  of  only  the  standard  subcritical  flow 
type.  The  behavior  of  the  densimetric  Froude 
number  at  the  plunge  point  for  this  flow  type 
corresponded  reasonably  well  with  the  theoretical 
predictions.  However,  there  was  considerable  scat- 
ter in  the  data,  particularly  at  high  Reynolds  num- 
bers. The  analysis  of  plunging  flow  presented  here 
is  useful  for  small  sidewall  angles  (to  7  deg).  At 
larger  sidewall  angles,  stalled  flow  regions  and 
large  entrainment  develop,  limiting  its  applicabil- 
ity. (Rochester-PTT) 
W90- 11467 


BOUNDARY     SHEAR     DISTRIBUTION     ON 
FLOOD  PLAINS. 

University   of  the   Witwatersrand,   Johannesburg 
(South  Africa).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W90- 11469 


DAMPING  OF  FLOW  AND  PRESSURE  OSCIL- 
LATIONS IN  WATER  HAMMER  ANALYSIS. 

Hydraulic  Engineering  Research  Inst.,  Bucharest 

(Romania). 

I.  Jelev. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
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No.  1,  p  91-1 14,  1989.  20  fig,  25  ref. 

Descriptors:  *Flow,  'Pipe  flow,  'Pipes,  *Water 
hammer,  *Water  pressure,  Damping,  Darcy-Weis- 
bach  formula,  Design  criteria,  Dissolved  air, 
Energy,  Mathematical  equations,  Mathematical 
models,  Simulation,  Unsteady  flow. 

The  Darcy-Weisbach  formula,  used  in  most  mathe- 
matical models  for  calculating  head  losses  in  the 
unsteady  motion  of  water,  does  not  simulate  with 
sufficient  accuracy  the  damping  of  flow  and  pres- 
sure in  the  water  hammer  phenomenon.  A  formula 
is  presented  for  the  calculation  of  the  flow  and 
pressure  oscillation  damping  that  is  based  on  the 
structural  (hysteretic)  friction  forces.  It  takes  into 
account  the  dynamic  structure  of  the  water 
column  in  motion  in  a  pressurized  pipe,  for  a 
compressible  fluid,  as  well  as  the  energy  losses  in 
the  elastic  walls  of  the  pipe.  In  the  case  of  elastic 
bodies,  the  structural  damping  forces  are  propor- 
tional to  the  elastic  forces,  but  a  quarter  of  a  period 
out  of  phase.  In  most  applications,  the  energy 
dissipated  in  the  pipe  walls  is  low,  with  the  excep- 
tion of  thin-walled  pipes  with  large  diameters  and 
low  modulus  of  elasticity  (or  in  the  case  of  visco- 
elastic  materials).  The  obtained  formula  leads  to  a 
practically  constant  relation  between  the  ampli- 
tudes of  two  consecutive  flow  and  pressure  oscilla- 
tions. The  value  of  the  damping  constant  depends 
on  the  air  quantity  dissolved  in  the  water,  on  the 
pressure  values,  and,  to  a  smaller  degree,  on  the 
longitudinal  coordinate  x  or  on  the  cavitation  oc- 
currences. With  the  proposed  formula,  a  good 
agreement  between  computations  and  experimental 
measurements  was  achieved,  both  in  the  presence 
and  in  the  absence  of  the  free  air  in  water.  (Roch- 
ester-PTT) 
W90-11470 


THREE-DIMENSIONAL  TURBULENT  STRUC- 
TURE IN  STRAIGHT  OPEN  CHANNEL 
FLOWS. 

Gunma  Univ.,  Maebashi  (Japan).  Dept.  of  Civil 

Engineering. 

A.  Tominaga,  I.  Nezu,  K.  Ezaki,  and  H. 

Nakagawa. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.    1,   p    149-173,    1989.    13   fig,   3   tab,    19  ref. 

Descriptors:  'Open-channel  flow,  "Secondary  cur- 
rents, "Turbulence,  "Turbulent  flow,  Experimental 
data.  Flumes,  Reynolds  stress,  Streamflow,  Veloci- 
ty, Vortices. 

Secondary  currents  are  generated  and  modified  as 
a  result  of  the  anisotropy  of  turbulence,  which  is 
caused  by  the  boundary  conditions  of  the  bed,  the 
side-wall  and  the  free  surface,  as  well  as  the  aspect 
ratio  of  the  channel  and  channel  geometry.  Sec- 
ondary currents  affect  the  primary  mean  flow, 
producing  three-dimensional  structures.  Secondary 
current  structure  in  an  open  channel  flow  is  quite 
different  from  that  in  a  closed  channel  flow.  The 
secondary  current  structure  in  a  trapezoidal  open 
channel  flow  differs  from  that  in  a  rectangular 
channel;  a  vortex  with  the  reverse  rotation  from 
the  free  surface  vortex  is  generated  in  the  region 
between  the  side  wall  and  the  free  surface  so  that 
the  maximum  velocity  position  does  not  appear  in 
the  trapezoidal  channel.  Even  when  the  boundary 
roughness  condition  is  varied,  the  basic  structure 
of  the  secondary  current  is  not  changed  significant- 
ly, but  the  spanwise  vortex  scale  increases  as  the 
ratio  of  the  side-wall  shear  to  the  bottom-wall 
shear  becomes  larger.  The  three-dimensional  struc- 
ture of  the  primary  mean  velocity,  the  turbulence 
intensities  and  the  Reynolds  stresses,  as  well  as  the 
spanwise  distribution  of  boundary  shear  stress,  are 
affected  considerably  by  the  secondary  currents  in 
every  case.  The  mechanism  of  production  of  turbu- 
lence-induced secondary  currents  in  closed  and 
open  channels  is  explained  well  by  the  vorticity 
equation.  (Rochester-PTT) 
W90-11472 


STUDY  OF  AIR  ENTRAINMENT  AND  AER- 
ATION DEVICES. 

H.  Chanson. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.   3,   p   301-319,    1989.    16  fig,   2   tab,    16  ref. 


Descriptors:  "Aeration,  "Air  entrainment,  "Hy- 
draulic engineering,  "Spillways,  Cavitation, 
Design  criteria,  Mathematical  equations. 

Cavitation  erosion  damage  to  spillway  surfaces 
may  be  prevented  with  the  use  of  aeration  devices 
(aerators)  introducing  air  into  the  layers  close  to 
the  channel  bottom  in  order  to  reduce  cavitation 
damage.  The  performance  of  a  spillway  aerator 
was  studied  on  a  steep  spillway  model  with  high 
velocities  (from  4  m/sec  to  15  m/sec)  and  new  air 
concentration  and  velocity  measurements  were 
performed.  The  behavior  of  the  air  demand  rela- 
tionship between  the  air  discharge  and  the  subpres- 
sure  in  the  cavity  beneath  the  nappe  was  analyzed. 
New  equations  were  developed.  The  results  pro- 
vide a  better  understanding  of  the  air  entrainment 
processes  above  a  spillway  aerator  and  permit  the 
quantity  of  air  entrained  to  be  obtained.  The  exper- 
imental results  indicate  a  strong  deaeration  process 
occurring  in  the  impact  region  and  reducing  the 
effect  of  aeration  occurring  above  the  aerator. 
(Author's  abstract) 
W90- 11473 


HYDRAULIC  JUMP  IN  A  STEEPLY  SLOPING 
SQUARE  CONDUIT. 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

C.  D.  Smith,  and  W.  Chen. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
No.  3,  p  385-399,  1989.  10  fig,  3  tab,  2  ref. 

Descriptors:  "Hydraulic  engineering,  "Hydraulic 
jump,  "Pipe  flow,  Design  criteria,  Experimental 
data,  Froude  number,  Hydraulic  models,  Mathe- 
matical equations,  Model  studies,  Theoretical  anal- 
ysis. 

The  case  of  a  hydraulic  jump  in  a  closed  conduit 
with  pressure  flow  downstream  from  the  jump  has 
been  investigated  for  horizontal  conduits  by  a 
number  of  researchers.  A  study  examined  the  influ- 
ence of  conduit  slope,  including  very  steep  slopes 
(to  30%).  The  theoretical  analysis  of  this  case  did 
not  lead  to  a  direct  solution  for  jump  height  be- 
cause there  are  too  many  unknowns  in  the  equation 
for  sloping  conduits.  Accordingly,  experimental 
observations  were  made  for  a  wide  range  of 
Froude  numbers  and  slopes,  and  non-dimensional 
design  curves  are  provided.  For  a  horizontal  con- 
duit the  theoretical  equation  can  be  solved,  subject 
to  some  simplifying  assumptions.  The  experimental 
results  for  a  horizontal  conduit  agreed  well  with 
theory.  For  a  sloping  conduit,  the  experimental 
results  show  the  same  characteristics  as  for  the 
horizontal  conduit.  For  practical  design  of  a  slop- 
ing conduit,  the  jump  location  can  be  found  using  a 
composite  chart  included  or  empirical  equations. 
Actual  jump  locations  may  be  affected  due  to 
differences  in  air  entrainment  and  friction  between 
model  and  prototype.  Pressure  surge,  blowback, 
and  air  pocket  release  phenomena  at  the  outlet 
should  be  considered  in  the  design.  (Rochester- 
PTT) 
W90- 11475 


MATHEMATICAL  SIMULATION  OF  ENERGY 
CONVERSIONS  IN  A  FULLY  DEVELOPED 
CHANNEL  FLOW. 

Luleaa  Univ.  (Sweden).  Div.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W90- 11476 


ANALYSIS  OF  FINE  PARTICLE  CONCENTRA- 
TIONS IN  A  COMBINED  VORTEX. 

Concordia     Univ.,     Loyola     Campus,     Montreal 
(Quebec).  Dept.  of  Mechanical  Engineering. 
G.  H.  Vatistas. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
No.  3,  p  417-427,  1989.  8  fig,  11  ref. 

Descriptors:  "Free  surfaces,  "Hydraulic  engineer- 
ing, "Hydraulic  models,  "Hydraulic  properties, 
"Silt,  "Vortices,  Diffusion  coefficient,  Mathemati- 
cal analysis,  Theoretical  analysis. 

In  hydraulics,  the  presence  of  a  strong  vortex 
severely  interferes  with  the  performance  of  equip- 
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ment,  and  the  designer  strives  to  suppress  it.  A 
theoretical  analysis  was  undertaken  of  the  liquid 
free  surface  formation  and  fine  silt  concentration 
caused  by  the  influence  of  a  prevailing  combined 
vortex.  Similarity  relationships  for  both  parameters 
were  found  to  exist.  Burger's  vortex  was  used  to 
derive  approximate  formulas  for  the  free-surface 
and  the  concentration  profiles.  The  derived  simi- 
larity relationships  for  the  free  surface  and  the 
development  of  particle  concentration  profile  were 
found  to  describe  the  phenomenon  adequately.  A 
liquid  combined  vortex  was  generated  using  a 
magnetic  stirrer  in  a  cylindrical  container,  with  the 
vortex  made  visible  using  a  water-soluble  dye. 
Two  different  values  of  the  diffusion  coefficient 
were  calculated  for  two  vortex  conditions.  (Roch- 
ester-PTT) 
W90- 11477 


HYDRAULIC  JUMP  IN  TRAPEZOIDAL 
CHANNEL. 

Fachhochschule  Frankfurt  (Germany,  F.R.). 
R.  Wanoschek,  and  W.  H.  Hager. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
No.   3,  p  429-446,    1989.    11   fig,   9  ref,   append. 

Descriptors:  "Hydraulic  jump,  "Hydraulic  models, 
"Open-channel  flow,  Energy  dissipation,  Experi- 
mental data,  Fluid  mechanics,  Froude  number, 
Mathematical  analysis,  Sequent  depth,  Spillways, 
Trapezoidal  channels. 

The  internal  flow  features  of  hydraulic  jumps  in 
trapezoidal  channels  were  examined.  Based  on 
three-dimensional  observations,  it  is  shown  that  the 
flow  phenomena  differ  significantly  from  the  clas- 
sical hydraulic  jump.  This  is  attributed  to  the  pres- 
ence of  a  bottom  roller.  The  main  flow  properties 
such  as  the  sequent  depths,  the  spatial  extension  of 
the  bottom  roller,  and  the  length  characteristics 
were  analyzed  in  a  symmetrical  trapezoidal  chan- 
nel of  45  deg  side  slope.  Based  on  the  one-dimen- 
sional momentum  approach  the  efficiency  can  be 
shown  to  be  significantly  higher  than  for  jumps  in 
rectangular  channels.  Compared  to  the  hydraulic 
jump  in  rectangular  channels,  trapezoidal  jumps 
are  governed  by  significant  spatial  flow  features. 
Based  on  three-dimensional  velocity  recordings,  a 
schematic  flow  pattern  could  be  established.  A 
particular  property  of  trapezoidal  jumps  is  the 
presence  of  a  bottom  roller  and  zones  of  side 
return  flow.  Insight  into  the  internal  flow  patterns 
of  jumps  in  trapezoidal  channels  was  obtained,  at 
least  as  far  as  time-averaged  properties  are  con- 
cerned. The  hydraulic  jump  in  a  trapezoidal  chan- 
nel may  be  regarded  as  an  efficient  energy  dissipa- 
tor  provided  some  requirements  are  satisfied,  in- 
cluding: (1)  tailwater  should  be  at  least  equal  to 
sequent  flow  depth  as  computed  from  the  conven- 
tional momentum  approach;  (2)  for  compactness  of 
the  jump,  the  inflow  Froude  number  should  be 
larger  than  the  limit  Froude  number;  (3)  the  length 
of  the  zone  to  be  protected  from  highly  erosive 
flow  should  at  least  equal  to  the  corresponding 
jump  length;  (4)  the  bottom  roller  adds  a  protec- 
tive element  in  the  bottom  portion  of  the  hydraulic 
jump;  and  (5)  the  present  results  are  only  indicative 
if  applied  to  jumps  other  than  the  one  analyzed 
(i.e.,  if  profile  is  asymmetric  or  side  wall  slope 
differs  significantly  from  45  deg.).  (Rochester- 
PTT) 
W90- 11478 


FLOW  DOWNSTREAM  OF  AN  AERATOR: 
AERATOR  SPACING. 

H.  Chanson. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.  4,  p  519-536,  1989.  9  fig,  5  tab,  18  ref. 

Descriptors:  "Aerators,  "Air  entrainment,  "Hy- 
draulic engineering,  "Spillways,  Bubbles,  Clyde 
Dam,  Design  criteria,  Froude  number,  Mathemati- 
cal equations,  Model  studies,  Performance  evalua- 
tion. 

A  study  of  the  flow  downstream  of  a  spillway 
aerator  was  performed  on  a  1:15  scale  model  of  the 
Clyde  Dam.  The  model  provided  Froude  numbers 
in  the  range  of  3-25  with  initial  average  flow 
velocities  of  3  m/sec  to  14  m/sec.  The  initial  flow 
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depth  could  be  varied  from  20  mm  to  120  mm.  A 
complete  analogy  between  the  flow  downstream  of 
an  aerator  and  the  flow  on  a  free-surface  aerated 
spillway  was  developed.  In  the  gradually  varied 
flow  region,  a  simple  analysis  based  on  the  continu- 
ity equation  and  the  energy  equation  provides  two 
simultaneous  differential  equations  that  can  be 
solved  by  numerical  methods  and  reproduce  air 
entrainment  on  the  spillway.  The  same  equations 
may  be  derived  in  the  flow  downstream  of  an 
aerator.  Predictions  of  air  entrainment  downstream 
of  an  aerator  can  be  computed  by  this  method,  thus 
providing  a  satisfactory  way  to  calculate  aerator 
spacing.  Estimation  of  the  rise  bubble  velocity  in 
the  downstream  flow  region  requires  additional 
prototype  measurements.  (Rochester-PTT) 
W90-11481 


CLASSICAL  HYDRAULIC  JUMP:  SEQUENT 
DEPTHS. 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
W.  H.  Hager,  and  R.  Bremen. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
No.  5,  p  565-585,  1989.  12  fig,  1  tab,  19  ref,  append. 

Descriptors:  *Fluid  dynamics,  'Friction,  •Hydrau- 
lic jump,  *Hydraulics,  •Open-channel  flow,  'Se- 
quent depth,  Froude  number,  Graphical  analysis, 
Model  studies,  Performance  evaluation,  Reynolds 
number. 

The  effect  of  wall  friction  on  the  sequent  depths 
ratio  in  classical  hydraulic  jumps  is  analyzed. 
Based  on  experimental  data,  an  approach  was  de- 
veloped by  which  it  is  shown  that  the  sequent 
depths  are  not  only  influenced  by  the  inflow 
Froude  number,  but  by  the  inflow  Reynolds 
number  and  the  inflow  aspect  ratio.  A  model  based 
on  velocity  measurements  and  a  conventional 
model  for  the  description  of  wall  friction  leads  a 
generalized  expression  for  the  sequent  depths.  The 
predictions  of  the  model  were  compared  to  origi- 
nal and  published  experimental  data,  and  a  fair 
agreement  between  the  two  was  demonstrated  (de- 
viations normally  less  than  2%).  An  expression  is 
provided  for  the  limit  condition  for  which  scale 
effects  are  absent.  Graphs  are  provided  to  permit 
ready  determination  of  the  sequent  depths  ratio 
and  of  the  limit  aspect  ratio.  (Rochester-PTT) 
W90-11482 


UNIFORM  FLOW  EN  A  SMOOTH  OPEN 
CHANNEL. 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'Hydraulique. 
A.  H.  Cardoso,  W.  H.  Graf,  and  G.  Gust. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
No.  5,  p  603-616,  1989.  7  fig,  3  tab,  16  ref. 

Descriptors:  *Fluid  dynamics,  *Flumes,  'Hydrau- 
lics, 'Open-channel  flow,  'Uniform  flow,  Coles 
wake  parameter,  Friction,  Mixing  length,  Rough- 
ness, Turbulent  flow,  Velocity. 

Laboratory  experiments  on  the  structure  of  uni- 
form flow  in  a  smooth  open  channel  were  conduct- 
ed using  a  tilting  flume  41  m  long,  2  m  wide,  and  1 
m  high.  The  flume  had  a  smooth  plastic  floor  and 
smooth  glass  walls.  Velocity  profiles,  turbulence 
intensity  profiles,  and  friction  velocity  were  meas- 
ured. Results  were:  (1)  the  universal  law-of-the- 
wall  describes  rather  well  the  data  over  the  entire 
channel  depth;  (2)  in  the  core  of  the  outer  region 
(0.2  <  vertical  coordinate  to  channel  bed/flow 
depth  <  0.7),  a  wake  of  limited  strength  (Coles' 
wake  parameter  approx  0.08)  exists;  and  (3)  in  the 
near-surface  zone  (0.7  <  vertical  coordinate  to 
channel  bed/flow  depth  <  1.0),  a  retarding  effect, 
possibly  due  to  weak  secondary  currents,  tends  to 
compensate  for  the  wake  divergence,  resulting  in  a 
modified  distribution  of  the  mixing  length.  (Au- 
thor's abstract) 
W90- 11484 


ENERGY  CURVES  FOR  MULTI-LAYER  FLOW 
THROUGH  OBSTRUCTIONS. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 
R.  A.  Denton. 


Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
No.  5,  p  617-635,  1989.  7  fig,  2  tab,  16  ref,  append. 
NSF  Grant  CEE-82 12073. 

Descriptors:  'Energy  dissipation,  'Flow  around 
objects,  'Fluid  mechanics,  'Hydraulics,  'Stratified 
flow,  Channel  morphology,  Critical  flow,  Froude 
number,  Open-channel  flow,  Waves. 

One  method  for  obtaining  solutions  for  single-layer 
and  multi-layer  flow  over  bottom  humps  and 
through  side-wall  contractions  is  to  consider  the 
variation  in  mechanical  energy  with  layer  thick- 
ness at  key  cross-sections.  However,  previous 
models  of  gradually-moving  multi-layer  flow  have 
been  restricted  to  flows  that  remain  subcritical 
with  respect  to  all  but  the  slowest  internal  wave 
speed.  Here  it  is  shown  how  the  energy  extrema 
method  can  be  used  over  the  full  range  of  flow 
conditions:  from  subcritical  with  respect  to  all 
internal  wave  speeds  to  supercritical  with  respect 
to  the  free  surface  wave.  The  complete  energy 
curves  for  three-layer  flow  are  found  to  have  up  to 
seven  different  energy  extrema  at  a  given  cross- 
section.  The  energy  extrema  are  classified  accord- 
ing to  whether  the  flow  is  critical  with  respect  to 
the  first-mode  or  second-mode  internal  wave  or 
the  free-surface  wave,  whether  the  energy  is  a 
local  maximum  or  minimum,  and  which  layers  are 
active.  Froude  numbers  based  on  the  actual  wave 
speeds  are  used  to  determine  whether  the  flow  at  a 
given  cross-section  is  subcritical,  critical,  or  super- 
critical with  respect  to  each  of  the  three  possible 
wave  modes.  All  seven  energy  extrema  represent 
possible  energy  conditions  at  a  hydraulic  control. 
Which  energy  extrema  are  applicable  for  a  particu- 
lar three-layer  flow  depends  on  the  obstruction 
geometry  and  the  upstream  and  downstream 
boundary  conditions.  (Author's  abstract) 
W90- 11485 


IMPROVED  INVERTED  V-NOTCH  OR  CHIM- 
NEY WEIR. 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W90-11494 


PRESSURE  FLUCTUATIONS  ON  GATES. 

Govind  Ballabh  Pant  Univ.  of  Agriculture  and 

Technology,  Pantnagar  (India). 

For  primary  bibliographic  entry  see  Field  8C. 

W90-11755 


SERVICE  SPILLWAY  OF  THE  KAMBARATA 
NO.  1  HYDROELECTRIC  STATION. 

V.  B.  Rodionov,  B.  P.  Lysenko,  V.  N.  Mukhina, 
and  V.  F.  Korchevskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  9,  p  505-509,  March  1990.  4  fig,  2  ref. 

Descriptors:  'Hydraulic  structures,  'Spillways, 
Channel  flow,  Hydraulic  geometry,  Hydraulic  pro- 
files, Kambarata  Hydroelectric  Station,  Tunnels. 

The  Khambarata  No.  1  Hydrostation,  with  its 
blast-filled  dam  at  a  height  of  275  m,  has  a  com- 
bined power  and  spillway  channel  with  a  branch 
point  to  which  adjoin  the  powerhouse  complex 
and  deep  spillways.  The  combined  energy  and 
spillway  channel  consists  of  two  parallel  lines  of 
tunnels  with  a  diameter  of  10  m  calculated  for  a 
discharge  of  1325  cu  m/sec  each.  At  the  branch 
point,  made  in  the  form  of  a  horizontal  cylindrical 
chamber  with  a  diameter  of  15  m,  the  flow  is 
divided;  one  part  of  the  water  is  diverted  along 
two  conduits  to  the  turbines  of  the  hydrostation, 
and  the  other  part  is  diverted  to  the  gate  chamber 
of  the  spillway  immediately  adjacent  to  the  cylin- 
drical chamber.  The  head  above  the  gate  chamber 
is  114  m,  with  consideration  of  losses  to  the  head- 
water conduit.  A  free-flow  curvilinear  section  of 
the  tunnel,  where  the  flow  moves  along  the  ceil- 
ing, is  used  as  the  transition  between  the  gate 
chamber  and  the  vertical  shaft  stilling  basin.  The 
most  intense  and  at  the  same  time  markedly  asym- 
metric process  of  fluctuation  of  the  hydrodynamic 
pressure  was  observed  in  the  region  of  contact  of 
the  upper  boundary  of  the  nappe  with  the  ceiling 
of  the  curvilinear  section  of  the  conduit  at  the 
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point  of  intersection  with  the  hydraulic  grade  line 
of  the  ceiling  surface.  Here  the  standard  deviation 
of  the  function  reach  7-8%.  Then,  from  the  free- 
flow curvilinear  section,  the  flow  enters  the  75-m- 
high  shaft  stilling  basin.  To  provide  a  cavitation 
free  flow  regime  in  the  vertical  shaft,  separation  of 
the  flow  from  its  walls  occurs  on  a  ledge  formed  in 
the  transition  of  the  shaft  from  the  curvilinear 
headwater  section.  Air  is  supplied  to  the  ledge  for 
ventilating  the  shaft.  The  hydraulic  regime  in  the 
shaft  stilling  basin  is  characterized  by  intense 
energy  dissipation.  To  equalize  the  pressures  on 
the  bottom  and  to  protect  it  from  high  hydrody- 
namic loads,  the  bottom  of  the  shaft  stilling  basin  is 
protected  by  a  water  cushion,  for  the  formation  of 
which  a  special  10-m-deep  pit  was  constructed. 
For  conditions  of  the  Kambarata  No.  1  Hydrosta- 
tion, the  maximum  velocity  in  the  tunnel  is  22  m/ 
sec,  which  is  almost  3  times  less  than  the  velocity 
determined  by  the  total  head  acting  on  the  spill- 
way structure.  (Lantz-PTT) 
W90- 11791 


HYDROLOGICAL  REGIME  OF  THE  FOUN- 
DATION OF  THE  CHARVAK  DAM  AFTER 
TEN  YEARS  OF  OPERATION. 

M.  P.  Leonov,  and  L.  I.  Svitel'skaya. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  9,  p  542-548,  March  1990.  5  fig,  2  tab,  12  ref. 

Descriptors:  'Dam  foundations,  'Hydrological 
regime,  Charvak  Dam,  Charvak  Reservoir,  Dams, 
Drawdown,  Geohydrology,  USSR. 

The  complex  natural  conditions  and  characteristics 
of  the  operating  regime  of  the  Charvak  Reservoir 
determined  the  duration,  complexity,  and  process 
formation  of  geohydrological  (hydrodynamic,  tem- 
perature, and  hydrochemical)  regime  systems  in 
the  dam  foundation  and  abutment.  The  process  of 
restructuring  the  natural  geohydrological  condi- 
tions, which  began  with  the  start  of  the  staged 
filling  of  the  reservoir  in  1970,  developed  in  subse- 
quent years  with  varying  intensity.  This  intensity 
was  determined  by  the  values  of  the  annual  in- 
crease and  drawdown  of  the  head  on  the  dam, 
which  originally  had  an  unsteady  cyclic  character 
in  which  a  recurrence  of  the  main  characteristics 
of  the  seepage  flow  was  not  observed  from  cycle 
to  cycle.  The  extent  and  rate  of  changes  that 
occurred  gradually  decreased.  After  10  years  of 
permanent  dam  operation  at  high  reservoir  levels, 
a  relatively  stable  geohydrologic  regime  occurred 
in  the  subsurface  waters.  The  process  of  a  gradual 
increase  in  the  difference  of  heads,  and  the  general 
nonuniformity  of  its  reduction  in  the  curtain  appar- 
ently stabilized  at  the  attained  level.  The  curtain  is 
gradually  limiting  seepage  into  the  foundation  and 
abutments  of  the  dam,  indicated  by  the  relative 
stability  of  the  discharge  of  the  drainage  devices  of 
the  hydro  development.  The  general  geohydrolo- 
gical conditions  that  have  formed  after  10  years  of 
operation  of  the  Charvak  Dam  are  evaluated  as 
normal,  and  do  not  at  present  arouse  apprehension, 
but  require  constant  checking  and  continuous  sys- 
tematic observations  of  the  seepage  processes. 
(Lantz-PTT) 
W90- 11799 


HYDRAULIC  CALCULATION  OF  A  CONFLU- 
ENCE. 

A.  S.  Mamedov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  9,  p  553-556,  4  fig,  3  ref,  March  1990. 

Descriptors:  'Channel  morphology,  'Confluent 
streams,  'Hydraulic  profiles,  'Mathematical  stud- 
ies, 'Open-channel  flow,  Channel  flow,  Eddies, 
Flow  velocity,  Kura  River,  Sedimentation,  USSR. 

On-site  investigations  of  the  Kura  River  from  May 
1983-June  1985  made  it  possible  to  study  the  char- 
acteristics and  extent  of  channel  deformation.  The 
cross-sections  of  the  channel,  velocities,  and  sedi- 
ment concentration  of  the  flow  were  measured  on 
three  stretches:  debouchment  of  the  Karasu  River 
into  the  Kura  River  near  Zardoba  city;  outlet  of 
the  flow  from  the  meander  cutoff  near  the  ferry 
crossing;  and  debouchment  of  the  canal  from  the 
thermal  power  station  on  the  Kura  River  near  Ali- 
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Bairamly  city.  It  was  found  that  when  the  angle  of 
the  confluence  flow  is  30  degrees  the  size  of  the 
eddy  zones  and  channel  deformations  are  consider- 
able. A  backwater  and  some  decrease  in  current 
velocities  are  observed  on  the  upstream  stretch  of 
the  main  channel.  Channel  deformation  begins  in 
the  zone  of  confluence  and  reaches  a  maximum  in 
the  contracted  section.  Channel  deformation  de- 
creases with  a  decrease  of  the  angle  of  confluence. 
Intense  deposits  of  sediments  is  observed  in  the 
indicated  ranges  of  the  main  parameters.  (Lantz- 
PTT) 
W9O-11801 


THREE-DIMENSIONAL  KINEMATIC  STRUC- 
TURE OF  A  FLOW  IN  TRAPEZOIDAL  CHAN- 
NELS. 

F.  D.  Shnipov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  9,  p  557-563,  March  1990.  5  fig,  1  tab,  15  ref. 

Descriptors:  'Channel  flow,  *Flow  pattern,  'Kine- 
matic waves,  Channel  morphology,  Eddies,  Flow 
velocity,  Reynolds  number,  Stress,  Water  currents. 

The  main  regularities  of  the  distribution  of  three- 
dimensionless  fields  of  mean  velocity,  Reynolds 
stresses,  and  kinematic  eddy  viscosity,  over  a 
cross-section  of  rectilinear  open  channels  with  a 
trapezoidal  form,  were  found.  The  existence  of 
these  regularities  was  confirmed  by  steady  trans- 
verse currents  which  intensify  processes  of  con- 
vective  mass  transfer,  and  have  a  considerable 
effect  on  the  cross-sectional  distribution  of  turbu- 
lent characteristics.  The  hydrodynamic  forces  are 
redistributed  over  the  wetted  perimeter,  causing 
the  occurrence  of  local  extremes,  which  are  among 
the  main  causes  of  instability  in  the  flow  of  large 
channels  and,  consequently,  of  meandering  chan- 
nels. The  distribution  of  the  difference  of  normal 
Reynolds  stresses  in  these  channels  has  a  complex 
character  determined  by  the  interaction  of  the 
rigid  and  free  boundaries.  It  is  determined  mainly 
by  the  ratio  of  the  transverse  dimensions  and  steep- 
ness of  the  side  slopes,  which  differ  considerably 
from  the  analogous  distribution  in  rectangular 
pipes  and  open  channels.  (Lantz-PTT) 
W90-11802 


VORTEX  ROPE  IN  THE  DRAFT  TUBE  OF 
FRANCIS  TURBINES  OPERATING  AT  PAR- 
TIAL LOAD:  A  PROPOSAL  FOR  A  MATHE- 
MATICAL MODEL. 

Centro  di  Ricerca  Idraulica  e  Strutturale,  Milan 

(Italy). 

For  primary  bibliographic  entry  see  Field  8C. 

W90-11952 


CLASSIFICATION  AND  MIXING  OF  TWO-DI- 
MENSIONAL BUOYANT  SURFACE  DIS- 
CHARGES. 

Tokyo  Denki  Univ.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

M.  Arita,  G.  H.  Jirka,  and  N.  Tamai. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  24, 
No.  5,  p  333-345,  1986.  7  fig,  16  ref. 

Descriptors:  'Flow  characteristics,  'Flow  equa- 
tions, 'Fluid  flow,  'Fluid  mechanics,  'Hydrodyna- 
mics, 'Mixing,  'Multiphase  flow,  Buoyancy,  Ef- 
fluents, Flow  discharge,  Hydraulics,  Saline  water 
intrusion. 

In  two-dimensional  density  stratified  flow  of  a 
light  fluid  over  a  deep  stagnant  layer,  four  possible 
transition  conditions  can  be  classified.  These  condi- 
tions link  a  densimetrically  supercritical  discharge 
flow  to  a  subcritical  downstream  flow:  (1)  a  fully 
entraining  buoyant  surface  jet  as  a  limiting  case,  (2) 
a  jet/jump  combination  in  which  the  entraining 
buoyant  jet  region  is  followed  by  an  essentially 
non-entraining  jump  region,  (3)  a  direct  jump  in 
which  the  discharge  condition  is  directly  linked  to 
the  downstream  via  a  non-entraining  jump,  and  (4) 
a  flooded  jet  for  a  large  downstream  depth.  The 
first  three  transition  possibilities  can  be  uniquely 
described  using  the  flow  force  equation  in  a  dis- 
charge-depth diagram  for  entraining  flows.  A  dis- 
charge-depth diagram  for  such  flows  is  presented 
to  assess  these  different  transition  paths  between  a 


supercritical  discharge  and  an  imposed  subcritical 
downstream  condition.  Certain  flow  instabilities 
are  predicted  to  occur  at  downstream  Froude 
numbers  of  1  or  1/2,  respectively.  The  discharge- 
depth  diagram  also  includes,  as  a  special  case,  the 
hydraulic  jump  equations  for  non-entraining  flows. 
An  integral  jet  model  using  a  variable  entrainment 
coefficient  that  describes  the  increasing  buoyant 
damping  of  the  flow  has  been  used  to  predict  the 
spatial  development  of  the  flow  transition.  De- 
tailed comparison  of  model  predictions  with  avail- 
able experimental  data  supports  the  present  en- 
trainment formulation.  (Korn-PTT) 
W90- 11979 


UNSTEADY  FLOW  TO  A  NON-PENETRATING 
LARGE  DIAMETER  WELL  IN  EXTENSIVE 
AQUIFERS. 

King  Abdulaziz  Univ.,  Jeddah  (Saudi  Arabia). 
For  primary  bibliographic  entry  see  Field  2F. 
W90-11982 
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PROCEEDINGS  OF  THE  NATIONAL  WORK- 
SHOP ON  METHODS  TO  MINIMIZE  DREDG- 
ING IMPACTS  ON  SEA  TURTLES. 

For  primary  bibliographic  entry  see  Field  6G. 
W90- 10668 


HYDRAULIC  CUTTERHEAD  PIPELINE 
DREDGING. 

James  (T.L.)  and  Co.,  Kenner,  LA. 

L.  Hrabovsky. 

IN:   Proceedings   of  the   National   Workshop  on 

Methods  to  Minimize  Dredging  Impacts  on  Sea 

Turtles,  May   11-12,   1988,  Jacksonville,  Florida. 

Miscellaneous  Paper  EL-90-5,  1990.  p  56-58. 

Descriptors:  'Channel  improvement,  'Dredging, 
'Environmental  impact,  'Hydraulic  equipment, 
Pipeline  dredge. 

The  first  hydraulic  cutterhead  pipeline  dredge  in 
the  United  States  was  built  in  1874.  The  modern- 
day  hydraulic  cutterhead  pipeline  has  advanced  a 
great  deal  since  that  early  beginning.  Dredges  are 
now  30-42  inches  in  diameter  with  15,000  to  20,000 
installed  horsepower,  capable  of  pumping  certain 
types  of  material  through  5  to  6  miles  of  pipe.  The 
hydraulic  cutterhead  pipeline  dredge  is  essentially 
a  barge  hull  with  a  centrifugal  pump  mounted 
inside.  A  ladder  attached  to  the  bow  of  the  dredge 
is  equipped  with  a  cutter  shaft,  a  cutter,  a  power 
supply,  and  a  suction  pipe.  Material  cut  by  the 
cutter  is  sucked  up  in  the  suction,  through  the  main 
pump,  and  outside  the  pump  discharge  to  the  stern 
of  the  dredge.  The  material  is  then  pumped  though 
a  floating  pontoon  line  to  the  disposal  area,  gener- 
ally open  water,  an  upland  confined  dike,  or  beach 
disposal.  The  hydraulic  cutterhead  dredge  is  an 
economical  way  to  move  material  a  relatively 
short  distance,  approximately  1  to  3  miles.  Booster 
pumps  can  be  used  to  send  material  more  than  3 
miles.  Rocks  with  a  compressive  breaking  strength 
of  15,000  to  20,000  psi  has  been  cut  with  a  cutter- 
head pipeline  dredge.  Rough  seas  reduce  the  effi- 
ciency of  the  dredge  and  may  cause  damage  to  the 
dredge  and  associated  equipment.  (See  also  W90- 
10668)  (Tappert-PTT) 
W90-10673 


HOPPER  DREDGE. 

Bean  Dredging  Corp.,  New  Orleans,  LA. 

A.  S.  Taylor. 

IN:   Proceedings  of  the  National   Workshop  on 

Methods  to  Minimize  Dredging  Impacts  on  Sea 

Turtles,  May   11-12,   1988,  Jacksonville,   Florida. 

Miscellaneous  Paper  EL-90-5,  1990.  p  59-63. 

Descriptors:  'Channel  improvement,  'Dredging, 
'Environmental  impact,  'Hydraulic  equipment, 
Navigation  channels,  Sedimentation,  Settling  ve- 
locity. 

The  modern  hopper  dredge  is  a  highly  specialized 
piece  of  dredging  equipment  that  has  evolved  in 
recent  years  to  meet  the  requirements  of  increased 


drafts  for  modern  shipping.  The  hopper  dredge 
fulfills  two  basic  requirements  for  most  offshore 
dredging  projects.  The  first  and  most  common  is 
the  need  to  work  well  in  adverse  sea  conditions. 
The  second  is  the  transportation  of  dredged  mate- 
rial from  the  dredge  area  to  the  fill  or  disposal  site. 
A  hopper  dredge  removes  material  from  the 
bottom  of  a  channel  in  thin  layers  2  to  12  inches 
thick.  The  material  is  propelled  by  pumps  into  the 
hopper,  where  the  velocity  is  reduced  and  the 
natural  settling  velocity  of  the  grain  is  the  prevail- 
ing force.  Dredging  is  normally  done  parallel  to 
the  center  line  or  axis  of  the  channel.  When  load- 
ing is  complete  the  dredge  sails  to  the  disposal  area 
and  dumps  the  load.  A  hopper  dredge  can  work  in 
almost  any  area  that  a  ship  can  sail,  and  some 
hoppers  have  worked  in  some  areas  where  a  ship 
would  never  sail.  A  hopper  has  difficulty  dredging 
hard  or  very  hard  materials  such  as  clay,  rock,  or 
coral.  There  do  not  appear  to  be  any  practical 
alternatives  to  hopper  dredging  for  the  removal  of 
material  from  the  channels  out  to  the  natural  con- 
tours. (See  also  W90- 10668)  (Tappert-PTT) 
W90- 10674 


INTERRUPTIBLE  WATER  MARKETS  IN  THE 
PACIFIC  NORTHWEST. 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6C. 
W90- 10704 


PARTITION  AND  TRANSPORT  OF  TIDAL 
WAVE  ENERGIES  IN  VARYING  CROSS-SEC- 
TION ESTUARIES  AND  THEIR  APPLICA- 
TION TO  THE  ESTIMATE  OF  TIDAL  ENER- 
GIES IN  THE  HANGZHOU  BAY. 
For  primary  bibliographic  entry  see  Field  2L. 
W90-10706 


GRAPHS  FOR  HYDRAULIC  DESIGN  OF  SAN- 
ITARY SEWERS. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field   5D. 
W90- 10768 


ECOLOGICALLY  PURE  CONVERSION  OF 
THE  ENERGY  OF  AIR,  RIVER  AND  OCEAN 
CURRENTS. 

V.  M.  Lyatkher. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  8,  p  433-445,  February  1990.  11  fig,  3  tab,  11 
ref.  Translated  from  Gidrotekhnicheskoe  Stroi- 
tel'stvo,  No  8,  pp  10-18,  August  1989. 

Descriptors:  'Electric  power,  'Energy  conversion, 
•Energy  sources,  'Hydraulic  machinery,  'Power 
sources,  'Water  currents,  'Wind,  Ecology,  Eco- 
nomic aspects,  Energy,  Hydroelectric  plants,  Tidal 
energy,  Translations. 

Renewable  energy  sources,  primarily  the  energy  of 
air,  river,  and  ocean  currents,  are  available  on  the 
earth,  and  within  the  territory  of  the  USSR,  in 
amounts  which  make  it  possible  to  totally  meet  the 
needs  of  the  population  of  the  earth,  or  at  least  a 
country  the  size  of  the  USSR,  for  the  foreseeable 
future.  The  use  of  air,  river  and  ocean  current 
energy  can  be  based  upon  the  principles  of  small 
changes  in  natural  conditions,  rather  than  princi- 
ples of  the  maximum  local  harnessing  of  power 
with  maximum  efficiency  to  achieve  maximum 
economic  advantages.  The  potential  energy  from 
renewable  resources  is  so  great  and  dispersed  over 
time  that  its  use  in  low  quantities,  and  in  combina- 
tion with  other  forms  of  energy,  can  give  a  neces- 
sary and  sufficient  solution  to  the  energy  problem. 
New  schemes  of  orthogonal  power-producing 
units  developed  and  tested  can  be  used  effectively 
for  converting  the  energy  of  wind,  river,  and 
ocean  currents.  The  design  of  these  generators  can 
be  advanced  by  using  a  model  of  a  permeable 
stationary  body.  Depending  on  the  stream  speed 
within  its  limits  (defined  as  its  cross  section),  a 
pressure  difference  is  formed  and  power  is  ab- 
sorbed. An  analysis  shows  that  for  current  speeds 
>  1-2  m/sec,  the  proposed  units  are  economically 
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sufficiently  effective.  Their  use  for  tidal  power 
stations  does  not  presume  the  mandatory  construc- 
tion of  dams.  Whether  to  use  shore  embankments 
and  of  what  length,  whether  to  simply  arrange  the 
units  in  a  row  or  at  a  certain  distance  from  one 
another  under  the  level  of  the  deepest  ice  can  all 
be  solved  on  the  basis  of  the  condition  of  the 
maximum  economic  advantage  for  a  particular 
power  system.  It  is  important  that  when  using 
proposed  schemes,  any  economically  optimal  vari- 
ant is  ecologically  acceptable,  since  the  proposed 
units  practically  do  not  change  the  stratification, 
temperature,  and  biological  regime  of  the  water 
body.  (Brunone-PTT) 
W90- 10807 


STATE  OF  HYDROPOWER  INSTALLATIONS 
IN  ARMENIA  AFTER  THE  SPITAK  EARTH- 
QUAKE. 

L.  I.  Kudoyarov,  G.  K.  Sukhanov,  V.  I.  Bune,  Y. 
I.  Natarius,  and  V.  G.  Radchenko. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  8,  p  450-455,  February  1990.  3  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No  8,  pp 
21-25,  August  1989. 

Descriptors:  *Armenia,  ♦Earthquakes,  'Hydraulic 
structures,  *Hydroelectric  plants,  'Seismology, 
Bedrock,  Geography,  Geologic  formations,  Geolo- 
gy, Project  planning,  Seismic  waves,  Translations. 

Hydraulic  structures  located  in  Armenia  satisfacto- 
rily withstood  seismic  action  from  the  Spitak 
earthquake.  The  specific  features  of  the  macroseis- 
mic  effects  during  the  Spitak  earthquake  once 
again  confirmed  the  effect  of  regional  and  local 
characteristics  of  the  structure  of  the  near-surface 
part  of  the  section  (to  the  surface  of  the  bedrocks) 
on  parameters  of  ground  motion,  under  the  effect 
of  which  the  intensity  of  the  seismic  actions  can 
vary  more  than  twice  the  intensity.  Calculations  to 
determine  the  seismic  stability  of  hydropower  in- 
stallations in  Armenia,  using  newer  techniques  for 
investigating  and  calculating,  are  necessary.  To 
refine  the  design  parameters  of  seismic  actions,  the 
available  data  must  be  analyzed  in  greater  detail 
and  special  geological,  geographical  and  seismo- 
logical  investigations  need  to  be  performed.  Plans 
for  establishing  a  seismometric  observation  net- 
work will  aid  the  gathering  of  seismic  information 
for  these  assessments.  Development  and  implemen- 
tation of  general  measures  to  increase  the  reliabil- 
ity of  design  calculations  could  also  improve  hy- 
dropower installation  design.  (Brunone-PTT) 
W90- 10808 


OPTIMIZATION  OF  CONTROL  OF  LONG- 
TERM  OPERATING  CONDITIONS  OF  HY- 
DROELECTRIC STATIONS  WITH  SPECIAL 
REFERENCE  TO  THE  ANGARA-ENISEI  CAS- 
CADE OF  HYDROELECTRIC  STATIONS. 
A.  Y.  Aleksandrovskii,  G.  F.  Chernenko,  and  N. 
K.  Litvin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  8,  p  471-474,  February  1990.  4  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No  8,  pp 
37-39,  August  1989. 

Descriptors:  'Angara  River,  'Hydroelectric 
plants,  'Reservoir  design,  'Reservoir  operation, 
•Water  resources  management,  'Yenisey  River, 
Dam  construction,  Design  standards,  Operating 
costs,  Translations,  USSR,  Water  management. 

Planning  of  the  long-term  operating  conditions  of  a 
cascade  of  hydroelectric  stations  (HESs)  is  carried 
out  on  the  basis  of  dispatching  control  schedules 
which  are  worked  out  and  confirmed  as  part  of  the 
'Basic  Principles  of  the  Rules  of  Use  and  Protec- 
tion of  Water  Resources  of  Reservoirs'  and  realiz- 
ing, as  a  rule,  the  nonpredictive  control  method. 
For  cascades  of  reservoirs  of  HESs  operating  in 
power  and  water  management  systems,  a  system  of 
priorities  determine  the  sequence  for  the  draw- 
down of  reservoirs  to  meet  the  power  output  re- 
quirements of  the  cascade  of  HESs,  or  the  water 
discharge  measurements  of  the  water  management 
system  at  any  given  side.  The  solution  to  con- 
structing optimal  dispatching  regulations  can  be 
divided  into  three  problems:  (1)  the  development 
of  a  universal  simulation  model  for  the  functioning 


of  HES  cascades;  (2)  the  construction  of  dispatch- 
ing schedules  which  correspond  to  the  adopted 
criterion  of  optimality;  and  (3)  the  determination  of 
an  optimal  hierarchy  to  control  the  cascade  (the 
sequence  of  drawing  down  and  filling  the  reser- 
voirs). Planning  for  the  long-term  regimes  of  the 
HESs  of  the  Angara-Enisei  cascade  is  an  even 
more  complex  problem  for  the  following  reasons: 
an  increase  in  the  number  of  hydroelectric  stations 
regulating  the  runoff  due  to  construction  of  new 
HESs;  the  creation  of  new  restrictions  in  the 
regime  of  the  cascade  and  individual  HESs  related 
to  both  the  hydrological  regime  of  the  river  and,  in 
particular,  the  fuel  and  energy  facilities  of  the 
power  system;  and,  the  leading  development  of 
hydropower  engineering  in  the  region  is  not 
always  dually  supported  by  the  construction  of 
power  systems  called  upon  to  provide  the  neces- 
sary flexibility  when  using  hydropower  in  various 
parts  of  the  system.  At  present,  the  Angara-Enisei 
cascade  of  HESs  has  six  stations.  The  effect  from 
the  start-up  compensated  operating  regime  of  the 
Krasnoyarsk  HES  will  be  to  increase  the  develop- 
ment of  the  cascade  and  the  construction  of  the 
Boguchany  and  Middle  Enisei  HESs.  (Brunone- 
PTT) 
W90-10812 


WATER  STORAGE  AT  PUMPING  STATIONS- 
A  STANDBY  OF  FLEXIBLE  CAPACITIES. 

V.  I.  Vissarionov,  V.  V.  Elistratov,  and  L.  I. 

Benditkis. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.   8,  p  475-478,   February   1990.  4  fig,  4  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No  8,  pp  39-42,  August  1989. 

Descriptors:  'Hydraulic  machinery,  'Hydraulic 
turbines,  'Hydroelectric  plants,  'Pump  turbines, 
'Pumped  storage,  'Water  resources  management, 
Efficiency,  Performance  evaluation,  Pumps,  Trans- 
lations, Turbines,  Water  storage. 

To  cover  and  equalize  the  variable  aspects  of  load 
curves  for  an  electric  power  system,  the  creation 
of  new  flexible  equipment  is  being  investigated. 
The  use  of  large  pumping  stations  operating  in 
load-regulator  and  pumped  water  storage  regimes 
is  predicted  to  increase  the  flexible  capacities  in 
electric  power  systems.  Batch  produced  axial-flow 
pumps  of  the  type  OP-6  and  OP- 10  have  good 
performance  characteristics  in  the  turbine  regime, 
provide  a  storage  efficiency  of  0.50-0.65  at  the 
same  rotational  speed  in  the  pump  and  turbine 
regimes,  with  an  efficiency  equal  to  0.56-0.75  when 
used  with  speed  regulators.  (Brunone-PTT) 
W90-10813 


HYDRAULIC  MODEL  STUDIES  OF  THE 
MAIN  RADIAL  GATES  OF  NAVIGATION  OF 
LOCKS. 

G.  A.  Chepaikin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  8,  p  484-489,  February  1990.  4  fig,  1  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No  8,  pp  46-48,  August  1989. 

Descriptors:  'Hydraulic  gates,  'Hydraulic  models, 
'Navigation,  Locks,  'Radial  gates,  Design  stand- 
ards, Flow  discharge,  Gate  design,  Operating  poli- 


When  ships  pass  through  the  locks  of  river  hydro- 
developments,  the  opening  and  closing  of  the  main 
service  gates  is  carried  out  in  a  free-flow  state  with 
the  same  water  level  on  both  sides  of  the  gate. 
Recently,  designers  of  navigation  locks  have  pre- 
sented designers  of  mechanical  equipment  with  the 
task  of  stopping  emergency  situations  on  locks  by 
using  the  main  service  gates  and  closing  them  in 
running  water.  The  maximum  standard  deviation 
of  the  fluctuation  of  the  load  on  a  gate,  of  any 
modification,  during  closing  in  running  water 
occurs  at  the  start  of  closing  and  lies  within  5-6% 
of  the  total  design  horizontal  load  on  the  gate.  The 
standard  deviation  decreases  with  decreased  gate 
openings.  The  natural  frequency  of  oscillation  of  a 
gate  in  water  is  2-5  times  less  than  the  low-frequen- 
cy component  of  oscillation  of  the  load.  Therefore, 
resonance  oscillations  of  the  gate  framework  are 
unlikely.  However,  forced  oscillations  at  angles  of 
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0-25  degrees  were  repeatedly  observed,  and  the 
possibility  of  their  occurrence  should  be  taken  into 
account   when   selecting   the    type   of  operating 
mechanism.  (Brunone-PTT) 
W90-10815 

WIND  PUMPING:  A  HANDBOOK. 

Haskoning  B.V.,  Nijmegen  (Netherlands). 

J.  Van  Meel,  and  P.  Smulders. 

World  Bank  Technical  Paper  Number  101.  The 

World  Bank,  Washington,  DC.  1989.  274p,  31  fig, 

20  tab,  37  ref. 

Descriptors:  'Groundwater  management,  'Hand- 
books, 'Hydraulic  machinery,  'Pumps,  'Water  re- 
sources development,  'Wind,  Cost-benefit  analysis, 
Economic  aspects,  Maintenance,  Water  resources 
management,  Water  storage,  Water  supply. 

Interest  in  wind  energy  and  in  its  application  to  the 
management  of  water  supply  has  been  growing. 
Many  opportunities  exist,  especially  in  developing 
countries,  for  wind  power  to  be  used  effectively 
and  economically  to  pump  water.  This  is  particu- 
larly of  interest  in  areas  where  other  forms  of 
energy  are  difficult  or  expensive  to  obtain.  As  a 
result,  wind  pumping  in  many  instances  represents 
the  most  effective  and  economic  alternative.  This 
comprehensive  handbook  is  meant  to  provide 
energy  and  water  supply  professionals  and  econo- 
mists as  well  as  field  officers  with  an  easily  accessi- 
ble source  of  information  on  wind  pumping.  It 
consolidates  information  acquired  by  institutions, 
professionals,  and  research  centers  in  an  easily 
extractable  form.  The  first  chapter  is  specifically 
dedicated  to  a  discussion  of  whether  wind  pump- 
ing is  for  every  water  supply  situation.  Chapter  2 
then  provides  an  overview  of  the  characteristics  of 
the  technology.  Chapter  3  discusses  the  techniques 
for  sizing  of  wind  pumps,  while  chapter  4  discusses 
the  sizing  of  alternative  small  pumps.  Chapter  5 
provides  guidelines  for  financial  and  economic  as- 
sessment of  wind  pumping.  Finally,  chapter  6  pro- 
vides particulars  on  installation,  maintenance,  and 
other  logistical  matters.  Several  annexes  provide 
supporting  details  and  examples.  (Author's  ab- 
stract) 
W90- 11279 


DEVELOPMENTS     IN     HYDRAULIC     ENGI- 
NEERING -  VOLUME  4. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-11282 


TIDAL  POWER  GENERATION. 

Salford  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B. 
W90-11284 


HARMONIZING  NEW  PUMP  STATION  INTO 
EXISTING  SYSTEMS. 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 

For   primary   bibliographic   entry   see   Field   5D. 

W90-11512 


REPAIR  OF  RUNNER  CHAMBER  LINERS  AT 
CHILLA  POWER  STATION  IN  INDIA. 

Irrigation  Design  Organization,  Roorkee  (India). 
N.  Singh,  K.  C.  Govil,  and  R.  K.  Garg. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  42,  No.  7,  p  26-31,  July  1990.  3 
fig- 
Descriptors:  'Abrasion,  'Concrete  technology, 
♦Hydraulic  equipment,  'Hydraulic  turbines,  'Hy- 
droelectric plants,  'Maintenance,  Construction  ma- 
terials, Himalaya  Mountains,  Hydraulic  engineer- 
ing, Hydroelectric  power,  India,  Mechanical  engi- 
neering. 

Hydroelectric  powerplants  in  the  Himalayan 
region,  particularly  run-of-river  types,  face  the 
problem  of  excessive  erosion  of  underwater  parts 
because  the  water  carries  a  high  silt  content.  While 
coordinated  efforts  are  necessary  to  evolve  suitable 
hydraulic  designs  for  turbines  and  other  underwat- 
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er  pans,  and  to  develop  suitable  metallurgy,  it  is 
also  necessary  for  repairs  to  be  carried  out  where 
required.  The  following  method  was  adopted  for 
repairing  the  runner  chamber  liners  at  Chilla 
power  station  in  India.  The  abrasion  by  sediment 
load  caused  an  excessive  amount  of  damage  in  the 
runner  chamber  of  unit  no.  2  necessitating  its  com- 
plete replacement.  A  new  runner  chamber  (4m  x 
1.7m)  was  fabricated  from  30-mm  thick  steel  plates. 
The  existing  liner  pieces  and  surrounding  concrete 
were  removed;  the  new  chamber  was  packed  with 
non-shrink  concrete  prior  to  installation  and  al- 
lowed to  set  for  14  days.  It  was  then  cleaned 
before  being  lowered  through  the  turbine  pit  and 
aligned.  Epoxy  mortar  was  then  used  to  fill  the 
annular  spaces  between  the  non-shrink  concrete 
and  the  parent  concrete.  These  design  modifica- 
tions, new  repair  procedures,  and  the  development 
of  new  abrasion-resistant  coatings  which  have  been 
coated  on  the  new  liner  are  measures  which  could 
make  the  new  liner  more  resistant  to  abrasion. 
(Hoskin-PTT) 
W90-11541 


DESIGN     AND     CONSTRUCTION     OF    THE 
CHIEW  LARN  PENSTOCK  SYSTEM. 

Metalna      Hydromechanical      Systems,      Zagreb 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  8A. 

W90-11542 


DESIGN   AND   PROGRESS   OF   THE   LAKH- 
WAR- VYASI  PROJECT. 

Irrigation  Design  Organization,  Roorkee  (India). 

Dam  Design  Unit. 

For  primary  bibliographic  entry  see  Field  8A. 

W90-11543 


PALASARI:  BALI'S  FIRST  LARGE  DAM. 

Directorate    of   Water    Resources    Development, 
Djakarta  (Indonesia).  Irrigation  T  Dept. 
For  primary  bibliographic  entry  see  Field  8A. 
W90-11544 


MECHANICAL  SEALS:  PROBLEMS  AND  SO- 
LUTIONS. 

Harrisburg,  Inc.,  Houston,  TX. 

L.  Garner. 

Water  Well  Journal  WWJOA9,  Vol.  44,  No.  3,  p 

71-73,  March  1990. 

Descriptors:  'Hydraulic  equipment,  'Hydraulic 
machinery,  'Mechanical  failure,  'Pumps,  Cavita- 
tion, Flushing,  Leakage,  Vibrations. 

Mechanical  seals  have  proven  to  be  highly  effec- 
tive in  eliminating  stuffing  box  leakage  and  reduc- 
ing maintenance  costs  for  centrifugal  pumps.  The 
primary  dynamic  seal  (the  face-to-face  seal  of  the 
rotary  ring  against  the  stationary  rings)  is  where 
95%  of  seal  leakage  occurs.  A  cracked  or  chipped 
seal  ring  usually  occurs  during  handling.  A 
cracked  rotary  seal  ring  will  quickly  produce  a 
groove  similar  to  that  caused  by  extended  wear.  If 
the  seal  faces  are  contaminated  during  installation, 
they  can  be  held  open  by  a  particle  of  dust  or  lint. 
Excessive  vibration  can  create  a  momentary  sepa- 
ration of  the  seal  faces.  Cavitation  (low-pressure 
boiling)  causes  outside  to  inside  air  leakage  at  the 
seal  faces,  and  can  be  avoided  by  properly  sizing 
the  pump.  A  mechanical  seal  must  be  protected 
from  damage  during  handling  and  installation. 
Pump  parts  should  be  prepared  and  seal  faces 
should  be  inspected  for  cleanliness  before  installa- 
tion. The  pump  should  be  maintained  with  proper 
lubrication  and  close  to  perfect  alignment.  Flow 
should  not  exceed  the  amount  designated  for  the 
system.  Centrifugal  pumps  should  be  flushed  with 
water  when  shut  down  to  prevent  settling  of  solids 
which  would  probably  destroy  the  mechanical 
seal.  (Miller-PTT) 
W90- 11606 


PRESSURE  FLUCTUATIONS  ON  GATES. 

Govind   Ballabh   Pant   Univ.   of  Agriculture  and 

Technology,  Pantnagar  (India). 

V.  P.  Bhargava,  and  S.  Narasimhan. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 


No.  2,  p  215-231,  1989.  12  fig,  1  tab,  9  ref. 

Descriptors:  'Gates,  'Hydraulic  gates,  Flow  con- 
trol, Hydraulic  equipment,  Vertical  lift  gates. 

Mean  and  fluctuating  pressures  on  various  geome- 
tries of  vertical-lift  gates  have  been  measured  and 
analyzed.  The  influence  of  various  hydraulic  pa- 
rameters and  the  magnitude  of  the  gate  opening  on 
mean  and  r.m.s.  pressure  fluctuations  and  their 
spatial  correlations  has  been  investigated.  The  vari- 
ations in  the  distribution  pattern,  spatial  correla- 
tions and  the  intensity  of  pressure  fluctuations  have 
been  studied  when  the  gate  is  forced  to  vibrate 
with  a  single  degree-of-freedom  in  the  vertical 
direction  at  specified  frequencies  and  amplitude. 
Total  intensity  of  fluctuating  pressures  on  vibrating 
gates  has  been  obtained  by  integrating  the  r.m.s. 
pressure  fluctuations  over  the  gate  thickness.  The 
distinct  peak  in  the  total  intensity  of  fluctuating 
pressure  on  the  gate  indicated  the  presence  of  a 
dominant  frequency  which  is  considered  the  criti- 
cal condition  for  the  design  of  hydraulic  control 
gates.  (Author's  abstract) 
W90- 11755 


PROGRESSIVE  LAYOUTS,  DESIGNS,  AND 
TECHNOLOGIES  IN  CONSTRUCTING  THE 
MAIN  STRUCTURES  OF  THE  UNDER- 
GROUND COMPLEX  OF  THE  KHUDONI  HY- 
DROELECTRIC STATION. 
For  primary  bibliographic  entry  see  Field  8A. 
W90-11790 


SERVICE  SPILLWAY  OF  THE  KAMBARATA 
NO.  1  HYDROELECTRIC  STATION. 

For  primary  bibliographic  entry  see  Field  8B. 
W90- 11791 


INSTALLATION  OF  SERVICE  FLOWMETERS 
ON  HYDRAULIC  TURBINES. 

V.  A.  Linyuchev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  9,  p  527-532,  March  1990.  5  fig,  6  ref. 

Descriptors:  'Flowmeters,  'Hydraulic  machinery, 
'Turbines,  Flow  rates,  Instrumentation,  Measuring 
instruments,  Pipes. 

The  installation  of  flowmeters  on  all  hydrostation 
turbines  is  necessary  for  performing  two  important 
tasks:  optimization  of  turbine  operation  for  the 
purpose  of  reducing  the  unit  discharge  of  water 
per  1  kWh  of  energy  produced,  and  for  an  accu- 
rate accounting  of  the  flow  rate  and  discharge  of 
water  through  the  hydrostation  structures  (as  a 
stream  gaging  site).  Of  the  instruments  presently 
being  manufactured,  the  authors  recommend  the 
DMER-M  membrane  differential  manometer  for 
differences  up  to  2.5  m,  and  the  KSD-2-0.68  sec- 
ondary instruments  with  a  flow  rate  integration 
unit.  The  secondary  instruments  should  be  placed 
on  the  control  panel  of  the  unit,  and  should  include 
an  indicating  instrument  and  integrator  for  meter- 
ing the  discharge  through  the  turbine.  Metering  of 
the  discharge  of  each  turbine  jointly  with  an  elec- 
tric meter  makes  it  possible  to  determine  the  effi- 
ciency of  using  each  unit  with  respect  to  the  unit 
flow  rate  of  water  (cu  m/kWh)  and  to  use  these 
indices  for  the  diagnostic  system.  The  most  fre- 
quent failures  of  turbine  flowmeters  occur  due  to 
unsatisfactory  operation  of  the  spiral  pressure  tap 
system:  corrosion  of  the  piezometric  tubes,  plug- 
ging by  sediments,  and  irregular  blowing  of  the 
tubes.  The  following  are  the  main  requirements 
imposed  on  this  piezometric  system:  (1)  the  receiv- 
ing nipples  and  pipelines  should  be  made  of  rust- 
proof materials;  (2)  the  thread  connections  should 
be  sealed  without  the  use  of  fibrous  materials;  and 
(3)  the  diameter  of  the  embedded  pipes  should  be 
at  least  50  mm  to  preclude  damages  during  con- 
creting. (Lantz-PTT) 
W90- 11796 


OPERATING  EXPERIENCE  AND  RELIABIL- 
ITY ASSESSMENT  OF  ELEMENTS  OF  PUMP- 
ING STATIONS. 

For  primary  bibliographic  entry  see  Field  8A. 
W90- 11797 


MICROPROCESSOR-BASED  DIAGNOSTIC 
DEVICE  FOR  PROTECTING  THE  GENERA- 
TOR-TRANSFORMER UNIT  FROM  A  SINGLE- 
PHASE  GROUND  FAULT. 

T.  M.  Nemeni,  A.  M.  Panteleev,  A.  M. 
KrasiPnikov,  and  E.  A.  Gavrilina. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  9,  p  549-552,  March  1990.  1  fig,  1  tab,  5  ref. 

Descriptors:  'Computers,  'Data  acquisition,  'Gen- 
erators, 'Maintenance,  'Transformers,  Automa- 
tion, Chirkey  Hydrostation,  Electric  equipment, 
Hydroelectric  plants,  USSR. 

A  microprocessor-based  device  was  developed  for 
checking  (measuring)  the  level  of  insulation  resist- 
ance of  the  stator  winding  of  a  unit  in  the  range  ol 
0.5-500  microOhms,  with  an  absorption  coefficient 
in  the  range  of  1-10,  and  an  output  of  the  measure- 
ment results  to  a  digital  indicator.  The  instrument 
unit  consists  of:  an  input  part,  which  detects  the 
desired  signal  against  the  background  of  the  alter- 
nating component,  precision  amplification,  and 
automatic  switching  of  the  measurement  range;  a 
microprocessor-controlled  9-digit  analog-to-digital 
circuit;  a  computation  part,  which  consists  of  a 
microprocessor,  pulse  generator,  main  memory, 
programmable  read-only  memory,  and  selector  cir- 
cuit; a  microprocessor-controlled  5-digit  digital  in- 
dicator with  decoding  circuits;  and  an  interface  for 
the  computational  part  with  external  devices.  The 
given  device  underwent  performance  evaluations 
on  several  generators,  including  units  of  the  Chir- 
key Hydrostation,  where  it's  performance  was  con- 
firmed. It  was  found  that  measurements  should  be 
taken  in  intervals  of  not  less  than  30  minutes. 
During  measurements  under  voltage,  it  was  found 
to  be  necessary  to  take  into  account  the  effect  of 
nonlinear  elements  present  on  the  generator  buses. 
(Lantz-PTT) 
W90- 11800 


PROBLEMS  OF  CREATING  HIGH-HEAD 
PUMPED  STORAGE  STATIONS  WITH  AN  UN- 
DERGROUND LOWER  RESERVOIR. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-11803 


INCREASED  UNIT  OUTPUT  OF  KEMBS  PRO- 
PELLERS-CONTROL OF  CAVITATION 
DAMAGE. 

Electricite  de  France,  Grenoble.  Groupe  Regional 
de  Production  Hydraulique. 
P.  Baetz,  M.  Cassaz,  L.  Finet,  and  P.  Vihn. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
No.  6,  p  741-752,  1989.  11  fig,  3  ref. 

Descriptors:  'Cavitation,  'Hydraulic  engineering, 
'Hydroelectric  powerplants,  'Powerplants,  'Tur- 
bines, Cavitation  damage,  Flow  rates,  France,  Hy- 
draulic equipment,  Hydraulic  machinery. 

The  EDF  Hydraulic  Production  Department  had 
to  solve  problems  related  to  the  increased  dis- 
charge from  the  Kembs  propeller  units  located  at 
the  head  of  the  network  of  the  Rhine  power  plants 
(France).  The  solution  consisted  of  increasing  the 
diameter  of  propeller  runners  and  using  a  new 
blade  design.  The  result  obtained  was  a  30%  gain 
in  power.  However,  after  500  hours  of  operation, 
damage  appeared  on  the  pressure  side  of  blades 
and  also  after  3000  hours,  on  the  bottom  ring. 
Calculations  and  model  tests  were  performed  to 
solve  these  problems.  Both  short-term  and  long- 
term  solutions  to  overcome  blade  damage  were 
proposed.  Short-term  solutions  involved  local  re- 
cutting  of  the  blade  profile  and  installation  of  a  fin 
on  the  pressure  side.  Due  to  the  complexity  of  the 
phenomenon,  flow  calculations  were  made  to  try 
and  solve  this  damage  problem  definitively.  It  ap- 
peared that  the  new  contour  and  the  increased 
flowrate  involved  a  more  important  velocity  in- 
crease on  the  head  cover/discharge  ring  followed 
by  a  rather  sudden  deceleration.  More  permanent 
modifications  performed  on  prototypes  involved 
cutting  of  the  profile.  This  cutting  improved  the 
incidence  by  modifying  the  profile  inlet,  acceler- 
ated the  boundary  layer  to  reduce  its  thickness  and 
delay  or  eliminate  separation  and  reduced  gap  cav- 
itation by  eliminating  sharp  angles  on  the  blade 
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edge.  The  modification  made  on  prototypes  and 
the  observations  after   18,000  hours  of  operation 
have  confirmed  the  validity  of  the  proposed  solu- 
tion. (Mertz-PTT) 
W90- 11949 


OBSERVATION  OF  JET  INTERFERENCE  IN 
6-NOZZLE  PELTON  TURBINE. 

Fuji  Electric  Co.  Ltd.,  Kawasaki  (Japan).  Hydro 

Power  Div. 

T.  Kubota. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.  6,  p  753-767,  1989.  10  fig,  1  tab. 

Descriptors:  *Hydraulic  engineering,  "Hydraulic 
equipment,  *Low-head  hydroelectric  plants, 
•Pelton  Turbines,  'Turbines,  Construction  costs, 
Hydraulic  turbines,  Hydraulics,  Powerplants. 

A  Pelton  Turbine  was  originally  applied  to  higher 
heads.  In  recent  years,  it  has  also  been  applied  to 
medium  to  low  heads  less  than  100  m.  The  greatest 
reason  for  expediting  the  application  of  a  Pelton 
turbine  to  the  lower  head  is  in  the  success  of 
increasing  the  specific  speed.  The  higher  specific 
speed  is  achieved  by  increasing  the  number  of 
nozzles  and  the  rotational  speed.  As  a  result,  tur- 
bines and  generators  become  compact,  and  the 
construction  cost  of  power  houses  in  reduced.  For 
these  reasons,  the  demand  for  6-nozzle  high  specif- 
ic speed  Pelton  turbines  is  growing.  The  visual 
observation  of  flow  in  a  model  runner  for  a  high 
specific  speed  6-nozzle  Pelton  turbine  has  revealed 
that  the  sharp  deterioration  of  efficiency  in  certain 
regions  is  caused  by  jet  interference  in  the  buckets 
and  jet  disturbance  outside  of  the  bucket.  The 
visual  observation  has  revealed  that  the  jet  from 
the  first  nozzle  which  entered  into  a  bucket  from 
the  splitter  and  is  now  going  to  discharge  out  at 
the  outcut  of  the  bucket,  is  interfered  by  the  jet 
from  the  second  nozzle  which  has  just  entered  into 
the  outcut  of  the  same  bucket.  Also  if  the  jet  from 
the  first  nozzle,  which  has  discharged  out  at  the 
outer  brim  of  a  bucket,  is  splashed  radially  out- 
ward and  deflected  by  the  nearest  surfaces  of  de- 
flector and/or  nozzle  to  the  outer  surface  of  the 
second  jet,  severe  jet  disturbance  occurs  with  the 
sharp  efficiency  deterioration.  (Mertz-PTT) 
W90-11950 


ANALYSIS  OF  SCALE  EFFECTS  ON  PER- 
FORMANCE CHARACTERISTICS  OF  HY- 
DRAULIC TURBINES.  PART  1:  SCALE  FOR- 
MULAE OF  HYDRAULIC  PERFORMANCE 
AND  LOSS  DISTRIBUTION  COEFFICIENTS 
IN  MODEL  FRANCIS  TURBINES  AND  PUMP- 
TURBINES. 

Kanagawa  Univ.  (Japan).  Dept.  of  Mechanical  En- 
gineering. 
T.  Ida. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 
No.  6,  p  809-831,  1989.  10  fig,  20  ref,  2  append. 

Descriptors:  *Francis  turbines,  'Hydraulic  engi- 
neering, 'Hydraulic  models,  'Turbine  efficiency, 
•Turbines,  Distribution  coefficient,  Hydraulic  tur- 
bines,  Hydraulics,   Powerplants,   Rotation   speed. 

The  scale  effect  on  turbine  efficiency  has  been 
studied  for  years  and  many  contributions  have 
been  made  for  the  optimum  efficiency  scale  formu- 
lae. However,  little  is  known  of  the  method  for 
scaling-up  efficiency  away  from  the  optimum,  and 
except  for  efficiency,  nothing  is  known  of  scale 
effects  on  performance  such  as  the  discharge  or 
power  output.  This  report  deals,  first  of  all,  with  a 
method  to  convert  the  rotation  speed,  discharge, 
power  output,  hydraulic,  mechanical  and  volumet- 
ric efficiencies  of  a  model  turbine  to  the  values  of 
the  prototype  turbine:  the  method  is  analytically 
obtained  using  equations  for  calculating  hydraulic 
performance  of  a  turbine.  Second,  the  loss  distribu- 
tion coefficient  V  in  the  efficiency  conversion  for- 
mula is  determined  from  analyses  of  component 
losses  in  measured  performances  of  1 5  model  Fran- 
cis turbines  and  pump-turbines  with  various  specif- 
ic speeds.  Variation  of  V-opt  (the  value  of  V  at  the 
optimum  efficiency)  with  the  specific  speed,  and 
variation  of  V  with  the  operating  conditions  were 
analyzed  and  the  loss  distribution  coefficient  V 
was  determined  for  any  operating  condition.  After 


confirming  the  conformity  of  calculated  perform- 
ances to  the  measured  values  of  the  model  turbine 
under  the  wide  operating  conditions,  the  loss  distri- 
bution coefficient  was  derived.  In  the  Appendix,  a 
method  is  introduced  to  derive  equations  to  calcu- 
late the  hydraulic  performance  characteristics;  per- 
formances of  model  turbines  calculated  with  these 
equations  were  compared  with  the  measured  ones. 
Calculations  show  that  the  loss  distribution  coeffi- 
cient V-curves  can  be  considered  highly  reliable. 
(Mertz-PTT) 
W90- 11951 


VORTEX  ROPE  IN  THE  DRAFT  TUBE  OF 
FRANCIS  TURBINES  OPERATING  AT  PAR- 
TIAL LOAD:  A  PROPOSAL  FOR  A  MATHE- 
MATICAL MODEL. 

Centro  di  Ricerca  Idraulica  e  Strutturale,  Milan 

(Italy). 

M.  Fanelli. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  27, 

No.  6,  p  769-807,  1989.  15  fig,  9  ref. 

Descriptors:  'Francis  turbines,  'Model  studies, 
'Turbines,  'Vortex  rope,  'Vortices,  Cavitation, 
Fluid  mechanics,  Hydraulics,  Hydroelectric  pow- 
erplants, Powerplants. 

The  phenomenon  of  the  vortex  rope  in  the  draft 
tube  of  Francis  turbines  operating  at  partial  load 
has  been  known  for  a  long  time.  Qualitative  inter- 
pretation of  the  phenomena  associated  with  the 
vortex  rope,  and  explanation  of  its  genesis  on  the 
basis  of  first  principles  of  fluid  mechanics  has  also 
been  around  for  a  long  time.  More  recently,  the 
trend  toward  larger  units  on  one  hand,  to  automat- 
ic plant  operation  on  the  other  hand,  have  contrib- 
uted to  a  renewed  highlighting  of  attention  on 
these  phenomena.  The  phenomenon  under  consid- 
eration is  represented  as  the  superposition  of  two 
potential-flow  motion  fields,  endowed  with  singu- 
larities of  helicoidal  shape.  In  the  first  field  the 
singularity  is  a  helicoidal  vortex;  the  second  one 
the  singularity  is  a  uniform  distribution  line  source, 
sinusiodally  pulsating  in  time.  If  the  draft  tube  is 
rectilinear,  the  solution  pertaining  to  the  first  field 
adequately  represents  the  rotating  perturbation 
field,  devoid  of  any  synchronous  component;  it  is 
not  necessary  in  this  case  to  assign  a  finite  ampli- 
tude to  the  second  flow  field.  If  the  draft-tube 
rectilinear  stretch  is  followed  by  an  elbow,  qualita- 
tive considerations  show  that  a  synchronous  com- 
ponent must  needs  arise.  If,  moreover,  the  vortex 
rope  is  cavitated,  the  linear  combination  of  the  two 
flow  fields  allow  the  total  perturbation  field  to  be 
represented.  Obviously,  a  certain  number  of  com- 
patibility conditions  have  to  be  satisfied.  Those 
concern,  on  one  hand,  the  flow  coming  out  off  the 
runner,  on  the  other  hand  the  other  parts  of  the 
hydraulic  system.  The  main  characters  of  the  pro- 
posed mathematical  model  are  in  qualitative  agree- 
ment with  what  is  known  from  tests  on  reduced 
scale  models  or  from  measurements  performed  on 
actual  installation.  The  proposed  model,  after 
proper  quantitative  validation,  could  provide  a 
useful  tool  in  order  to  advance  comprehension  of 
the  phenomena.  Moreover,  it  could  be  used  in 
order  to  carry  out  a  correct,  reliable  transposition 
from  reduced-scale  model  tests  to  full-size  proto- 
type. (Mertz-PTT) 
W90-11952 


SELF-EXCITED  VIBRATIONS  OF  VERTICAL- 
LIFT  GATES. 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

N.  D.  Thang,  and  E.  Naudascher. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  24, 

No.  5,  p  391-404,  1986.  8  fig,  13  ref. 

Descriptors:  'Flow  equations,  'Gates,  'Hydraulic 
machinery,  'Vibrations,  Mathematical  analysis. 

Experimental  evidence  is  given  for  a  particular 
type  of  self-excited  vertical  oscillations  of  under- 
flow gates  occurring  at  relatively  high  reduced 
velocities  and  low  mass-damping  values.  Depend- 
ing on  the  magnitude  of  the  opening  ratio  s/d, 
experimental  results  indicate  that  the  gate  may 
behave  as  a  soft  oscillator  with  or  without  ampli- 
tude hysteresis  or  as  a  hard  oscillator,  very  much 


like  a  galloping  rectangular  cylinder  with  long  or 
short  afterbody.  Experimental  results  also  provide 
an  indication  that  sharp-edged  underflow  gates 
possessing  a  degree-of-freedom  in  the  vertical  di- 
rection are  susceptible  to  the  excitation  of  gallop- 
ing-like vibrations.  Based  on  analogies  between 
such  gates  and  rectangular  prisms  of  variable  after- 
body lengths,  response  characteristics  typical  of  a 
hard  or  soft  oscillator  are  shown  to  exist  for  gates 
just  as  for  rectangular  prisms.  In  both  cases,  the 
dynamic  behavior  of  the  structure  is  mainly  de- 
pendent on  the  relative  closeness  of  the  mean 
separation  stream-surface(s)  to  the  structural  after- 
body. Since  the  effective  afterbody  length  of  an 
underflow  gate  is  inversely  proportional  to  the  gap 
ratio  s/d,  a  gate  behaves  like  a  short  afterbody 
prism  at  large  gap  ratios  and  like  an  elongated 
prism  at  small  gap  ratios.  (Korn-PTT) 
W90-11980 
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PORE  PRESSURE  RESPONSE  DURING  FAIL- 
URE IN  SOILS. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic   entry  see   Field   2G. 
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MECHANISMS    OF    OSMOTIC    FLOW    AND 
VOLUME  CHANGE  IN  CLAY  SOILS. 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic   entry   see   Field   2G. 
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POSTFAILURE  ANALYSIS:  TRAMPLING 
LAKE  CAUSEWAY,  SASKATCHEWAN, 
CANADA. 

Saskatchewan     Highways     and     Transportation, 

North  Battleford. 

J.  L.  Labossiere,  E.  K.  Sauer,  and  E.  A. 

Christiansen. 

Canadian  Geotechnical  Journal  CGJOAH,   Vol. 

26,  No.  4,  p  684-704,  November  1989.  23  fig,  1  tab, 

12  ref.  Natural  Sciences  and  Engineering  Research 

Council  of  Canada  operating  grant  4783. 

Descriptors:  'Artesian  flow,  'Canada,  'Causeway, 
'Foundation  failure,  'Lake  sediments,  'Road  con- 
struction, 'Saskatchewan,  'Soil  mechanics,  Fluvial 
sediments,  Geohydrology,  Groundwater,  Hydrau- 
lics, Lakes,  Saline  lakes,  Silty  clays. 

A  traffic  causeway  placed  on  the  sediments  of 
saline  Tramping  Lake  failed  during  construction  in 
the  summer  of  1982.  Vertical  subsidence  has  con- 
tinued until  present  (1988).  The  failure  mechanism 
was  controlled  by  sedimentary  structure  and  arte- 
sian groundwater  conditions.  The  upward  hydrau- 
lic gradient  associated  with  groundwater  discharge 
had  a  significant  influence  on  foundation  stability. 
The  shear  zone  is  in  a  soft,  neat  normally  consoli- 
dated lacustrine  sandy  silt  unit  22  m  thick.  Large 
mud  waves  extended  from  both  sides  of  the  em- 
bankment, a  characteristic  of  shear  failure.  The 
lake  basin  contains  lacustrine,  deltaic,  and  fluvial 
deposits  of  postglacial  origin.  Artesian  conditions 
in  the  Upper  Cretaceous  Judith  River  Formation 
and  postglacial  fluvial  sand  and  gravel  dominate 
the  hydrogeology  at  the  site.  The  failure  took 
place  along  a  composite  slip  surface  when  excess 
pore-water  pressures  developed  during  loading. 
The  estimated  effective  friction  angle  from  triaxial 
tests  and  back  calculation  was  27  degrees.  Howev- 
er, a  parametric  analysis  showed  that  at  very  high 
pore-water  pressures  the  effective  friction  angle 
required  for  equilibrium  is  very  sensitive  to  small 
variations  in  pore-pressure  ratio.  The  calculated 
cohesion  required  for  equilibrium  was  3.9  kPa, 
whereas  the  remolded  vane  strength  measured  in 
the  field  was  5.0  kPa.  (Author's  abstract) 
W90-11147 


MECHANICAL  STRUCTURES  FOR  SOIL  ERO- 
SION CONTROL. 

Forest  Products  Research  and  Development  Inst., 
College  (Philippines).  Watershed  and  Range  Man- 
agement Research  Div. 
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! 


Group  8D — Soil  Mechanics 

For   primary   bibliographic   entry   see   Field   4D. 
W90-11398 


EFFECT  OF  CONSTRUCTION  WORKS  ON 
THE  GEOLOGICAL  ENVIRONMENT  IN  THE 
STRETCH  OF  THE  DNESTR  HYDRO  DEVEL- 
OPMENT. 

N.  I.  Kalmykova,  and  M.  N.  Ovsyannikov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  9,  p  517-523,  March  1990.  4  fig,  2  tab,  2  ref. 

Descriptors:  'Environmental  effects,  'Erosion, 
•Geology,  'Hydraulic  structures,  Argillite,  Dnestr 
Hydro  Development,  Hydraulics,  Siltstone,  Soil 
mechanics,  Weathering. 

The  engineering-geological  conditions  of  con- 
structing the  Dnestr  Hydroelectric  station  had  the 
following  characteristics:  a  high  right-bank  slope 
with  a  steepness  of  13-14  degrees,  composed  of 
landslide  accumulations  in  a  state  of  limited  equi- 
librium undercut  by  the  construction  pit;  protero- 
zoic  sedimentary-metamorphic  rocks  with  interlay- 
ers  of  swelling  argillite-like  clays,  for  which  inho- 
mogeneity  of  the  physical,  mechanical,  and  seep- 
age properties  is  the  dominant  characteristic  in  the 
zone  of  influence  of  the  structures;  and,  severe 
jointing  of  the  proterozoic  rock  mass,  and  it's 
susceptibility  to  decompression  a  result  of  the  re- 
moval of  the  rock  load  and  intense  weathering. 
The  technological  scheme  of  excavating  the  pit  of 
the  Dnestr  Hydrostation  did  not  take  into  account 
the  duration  of  standing  of  the  open  pit  (about  4 
years).  Mechanized  excavation  of  the  pit  for  the 
right-bank  and  left-bank  earth  dams  in  landslide 
accumulations  unstable  against  weathering,  and  in 
soft  rocks  (argillites  and  siltstones),  was  completed 
in  1976-77,  but  work  on  placing  the  dams  contin- 
ued until  1985.  In  this  case,  it  was  found  that  the 
thickness  of  the  protective  layer  prescribed  in  the 
design  was  insufficient  to  protect  the  open  standing 
pit.  The  complex  configuration  of  the  contour  of 
the  design  cut  of  the  foundation  of  the  structure 
also  promoted  a  more  intense  development  of  de- 
compression and  weathering.  As  a  rule,  in  such 
stretches,  the  rocks  were  maximally  decompressed 
and  a  large  thickness  of  the  weathering  zone  was 
characteristic.  Over  the  course  of  3  years,  a  zone 
of  severely  weathered  rocks  with  a  thickness  of 
about  1.5  m  formed  in  the  siltstones  on  the  open 
horizontal  areas  in  the  pit.  This  layer  also  formed 
in  the  argillites  over  the  4  years  the  rock  was 
disintegrated,  to  a  depth  of  2  m.  The  soft  rocks  in 
this  zone  completely  lost  their  original  properties 
and  became  practically  unsuitable  as  a  foundation 
for  the  concrete  structures.  The  average  rate  of 
weathering  of  the  proterozoic  rocks  during  the 
first  year,  for  argillites  was  1  m/yr,  and  for  silt- 
stone  was  0.9  m/yr.  Long  observations  in  the  pit  of 
the  Dnestr  Hydrostation  showed  that  the  protero- 
zoic rocks  weathered  less  intensely  in  stretches 
constantly  covered  with  water.  (Lantz-PTT) 
W90- 11794 


8E.  Rock  Mechanics  and 
Geology 


STATE  OF  THE  HYDRAULIC  STRUCTURES 
IN  THE  ZONE  OF  INFLUENCE  OF  THE 
SPITAK  EARTHQUAKE. 

For  primary  bibliographic  entry  see  Field  8A. 
W90- 10809 


PROCEEDINGS  OF  THE  FOURTH  CANADI- 
AN/AMERICAN CONFERENCE  ON  HYDRO- 
GEOLOGY:  FLUID  FLOW,  HEAT  TRANSFER 
AND  MASS  TRANSPORT  IN  FRACTURED 
ROCKS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11361 


BEHAVIOR  OF  INDUCED  FRACTURES  IN 
SAND  AND  FRIABLE  SANDSTONES. 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
M.  B.  Dusseault. 

IN:  Proceedings  of  the  Fourth  Canadian/Ameri- 
can Conference  on  Hydrogeology:  Fluid  Flow, 
Heat  Transfer  and  Mass  Transport  in  Fractured 


Rocks.  Banff,  Alberta,  Canada,  June  21-24,  1988. 
National  Water  Well  Association,  Dublin,  Ohio. 
1988.  p  3-10,  12  fig,  23  ref. 

Descriptors:  'Fracture  permeability,  'Geohydro- 
logy,  'Geologic  fractures,  'Hydraulic  fracturing, 
'Oil  recovery,  'Sandstones,  Cohesionless  soils,  En- 
vironmental engineering,  Finite  element  method, 
Flow  models,  Sand  aquifers. 

Hydraulic  fracturing  processes  are  critical  to 
heavy  oil  and  oil  sands  development.  Also,  in- 
duced fracturing  is  relevant  to  ore  emplacement, 
sill-dike  intrusion,  fault  kinematics,  and  has  even 
been  suggested  for  salt  tectonics.  There  is  incentive 
to  understand  how  fractures  initiate,  propagate, 
and  behave  in  low-cohesion  clastic  media.  Correct 
approaches  to  coupled  deformation,  flow,  and 
stress  mechanisms  are  required  to  model  the  forces 
acting  in  sand  and  friable  sandstone.  The  major 
elements  of  hydraulic  fracture  behavior  in  porous 
clastic  media  include  understandings  of  coupled 
flow/stress  analysis  in  a  clastic  multiphase  medium, 
fabric  changes  and  fracture  geometry  alterations, 
hydrodynamic  forces  and  sand  stability,  interaction 
of  hydraulic  fractures  with  natural  fracture  sys- 
tems, and  the  original  natural  system.  The  clastic 
evolution  model  is  a  useful  conceptual  and  quanti- 
tative tool  for  particulate  media  analysis,  and  there 
is  reason  to  consider  jointed  (naturally  fractured) 
reservoirs  as  clastic  media  as  well.  Current  efforts 
are  concentrated  on  delineating  permeability  rela- 
tionships, deriving  clastic  evolution  parameters  for 
poorly  consolidated  sandstones,  and  developing  a 
finite  element  formulation  to  address  this  complex 
coupled  boundary  value  problem.  (See  also  W90- 
11361)  (Fish-PTT) 
W90- 11362 


CHARACTERIZATION  OF  FRACTURE  NET- 
WORKS FOR  FLUID  FLOW  ANALYSIS. 

Lawrence  Berkeley  Lab.,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W90- 11363 


COMPARISON  OF  FRACTURE  APERTURE 
WIDTHS  DETERMENED  FROM  HYDRAULIC 
MEASUREMENTS  AND  TRACER  EXPERI- 
MENTS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11369 


APPLICATION  OF  ROCK-FRACTURE 

MODELS  AND  FIELD-SATURATED  HYDRAU- 
LIC  CONDUCTIVITY    MEASUREMENTS   TO 
AN    EV1AGE    ANALYSIS    STUDY    OF    FRAC- 
TURES IN  A  GLACIAL  TILL  UNIT  OF  SOUTH- 
ERN ALBERTA. 
Guelph  Univ.  (Ontario). 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 11372 


INVESTIGATION  OF  GROUND  WATER  FLOW 
PATTERNS  FROM  COMPARISON  OF  FAULT, 
JOINT  AND  PHOTO-LINEAMENT  TRENDS 
IN    THE    EDWARDS    LIMESTONE,    TEXAS, 

U.S.A. 

SRH  Associates,  Inc.,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  2F. 

W90-11374 


INSIGHTS  INTO  FORMATION  FRACTURING 
FROM  ANALYSIS  OF  STEP-RATE  TESTS. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11375 


HYDRAULIC  FRACTURING  DURING  BASIN 
SCALE  FLUID  MIGRATION:  AN  INTEGRAT- 
ED APPROACH. 

Institut  Francais  du  Petrole,  Rueil-Malmaison. 
For  primary  bibliographic  entry  see  Field  2F. 
W90-11388 


POROELASTIC  RESPONSE  OF  DUAL  POROS- 
ITY MEDIA. 


For  primary  bibliographic  entry  see  Field  2F. 
W90- 11389 


MEASUREMENT  AND  SIMULATION  OI 
HEAT  TRANSPORT  IN  ROCKS  AT  A  SITE  IIS 
THE  RHENISH  MASSIF,  FRG. 

Giessen  Univ.  (Germany,  F.R.).  Dept.  of  Geology 
For  primary  bibliographic  entry  see  Field  2F. 
W90- 11391 


PORE  WATER  PRESSURE  VARIATIONS 
CAUSENG  SLIDE  VELOCITIES  AND  ACCEL- 
ERATIONS OBSERVED  IN  A  SEASONALLY 
ACTIVE  LANDSLIDE. 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  ol 
Physical  Geography. 

For  primary  bibliographic  entry  see  Field  2F. 
W90- 11430 


SOLUTION-COLLAPSE  DEPRESSIONS  AND 
SUSPENSATES  IN  THE  LIMNOCRENIC  LAKE 
OF  BANYOLES  (NE  SPAE\). 

Barcelona  Univ.  (Spain).  Inst.  Tecnologico  y  Me- 
talurgico  'Emilio  Jimeno'. 
For  primary  bibliographic  entry  see  Field  2H. 
W90- 11438 


DAMMING  THE  VAKHSH  RTVER  CHANNEL 
AT  THE  SITE  OF  THE  ROGUN  HYDROELEC- 
TRIC STATION. 

For  primary  bibliographic  entry  see  Field  8A. 
W90-11792 


8F.  Concrete 


INVESTIGATION  OF  THE  DEFORMABILrrY 
OF  A  REAL  LINK  OF  THE  PRECAST  CON- 
CRETE-ENCASED STEEL  PENSTOCK  OF  THE 
ZAGORSK  PUMPED  STORAGE  STATION. 

O.  V.  Mikhailov,  S.  A.  Berezinskii,  O.  B.  Lyapin, 
V.  V.  Lgalov,  and  N.  A.  Netsvetov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  23, 
No.  8,  p  479-484,  February  1990.  4  fig,  4  tab,  5  ref. 
Translated  from  Gidrotekhnicheskoe  StroiteFstvo, 
No  8,  pp  42-45,  August  1989. 

Descriptors:  'Design  standards,  'Penstocks,  'Pre- 
cast concrete,  'Pressure  conduits,  'Pressure  distri- 
bution, 'Reinforced  concrete,  'Reservoir  linings, 
'Reservoirs,  Linings,  Pumped  storage,  Transla- 
tions, Water  pressure,  Water  storage. 

Precast  reinforced  concrete-encased  steel  links 
with  an  inside  diameter  of  7.5  m  and  a  thickness  of 
0.4  m  were  accomplished,  for  the  first  time  in  the 
practice  of  Soviet  hydrotechnical  construction,  for 
the  penstocks  of  the  Zagorsk  pumped  storage  sta- 
tion operating  at  a  head  of  more  than  100  m.  Tests 
confirmed  the  reliability  of  the  work  of  the  rein- 
forced concrete-encased  steel  design  of  the  link  of 
the  penstocks  to  be  in  the  range  of  pressures  up  to 
P  =  1.4  MPa.  The  lining  with  link  and  hoop 
reinforcements  for  the  inside  and  outside  rows, 
take  the  tensile  load  in  the  elastic  stage.  The  allow- 
able opening  of  cracks  for  a  reinforced  concrete- 
encased  penstock  design,  with  an  inside  seal  lining 
in  the  pressure  range  of  up  to  1.6  MPa  and  a  crack 
width  of  <  or  =  0.2  mm  does  not  exceed  the 
standard  requirements.  Testing  of  individual  links 
shows  that  with  loadings  from  internal  pressure, 
the  lining  takes  30%,  the  reinforcement  of  the 
inside  row  23%,  and  the  reinforcement  of  the 
outside  row  47%  of  the  external  load.  These  tests 
confirm  the  complete  correspondence  of  how  links 
work  to  the  design  data  and  to  earlier  investiga- 
tions conducted  with  pressures  exceeding  standard 
the  operating  pressures  by  30%.  (Brunone-PTT) 
W90-10814 


REPAIR  OF  RUNNER  CHAMBER  LINERS  AT 
CHILLA  POWER  STATION  IN  INDIA. 

Irrigation  Design  Organization,  Roorkee  (India). 
For  primary  bibliographic  entry  see  Field  8C. 
W90-11541 
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G.  Materials 


ROBE     FOR     MEASURING     DEPTH     TO 
/ATER  SURFACE  IN  WELLS. 

ireat    Lakes    Forestry    Research    Centre,    Sault 

ainte  Marie  (Ontario). 

or  primary  bibliographic  entry  see  Field  7B. 

/90-10531 

;alvanic  corrosion  of  lead  solder 
n  copper  pipework. 

Vater    Research    Centre,    Swindon    (England). 

iwindon  Engineering  Centre. 

'or  primary  bibliographic  entry  see  Field  5B. 

V90-10534 


IHEOLOGICAL  SCREENING  METHOD  FOR 
MEMBRANE  MODIFYING  POLYMERS. 

.und  Univ.  (Sweden).  Dept.  of  Food  Technology, 
'or  primary  bibliographic  entry  see  Field  3A. 
V90- 10580 

EVALUATION     OF     LANDFILL-LINER     DE- 
SIGNS. 

Missouri  Univ.-Columbia.  Dept.  of  Civil  Engineer- 

For  primary  bibliographic  entry  see  Field  5E. 
W90-10759 

STATIC  AND  DYNAMIC  EFFECTS  OF  THE 
PIPE  INSERTION  MACHINE  TECHNIQUE. 

Construction  Engineering  Research  Lab.  (Army), 
Champaign,  IL. 

For  primary  bibliographic  entry  see  Field   5D. 
W90- 11270 


LANDFUX  LINER  QUALITY. 

GSI  Environmental,  Huntington  Beach,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W90-11453 

FUNCTIONS  AND  APPLICATIONS  OF  GEO- 
SYNTHETICS  IN  DAMS. 

GeoServices,  Inc.,  Boynton  Beach,  FL. 

J.  P.  Giroud. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  6,  p  16-23,  June  1990.  6 

fig,  10  ref. 

Descriptors:  *Construction  methods,  *Geosynthe- 
tics,  *Geotextiles,  *Materials  engineering,  Dam 
construction,  Design  criteria,  Drainage,  Filters, 
Geocells,  Geocomposites,  Geogrids,  Geomats, 
Geomembranes,  Geonets,  Reinforcement,  Sealants. 

Geosynthetics  (geotextiles,  geomembranes,  geon- 
ets,  geogrids,   geomats,   geocells,   geocomposites, 
etc.)  are  being  used  increasingly  in  dams.  Different 
applications  of  geosynthetics  in  dams  are  reviewed 
here,  including  a  summary  of  geosynthetic  func- 
tions and  graphical  representation  of  geosynthetic 
functions  and  applications  are  given.  Functions  of 
geosynthetics  can  be  classified   as  fluid   barrier, 
filter,  transmitter,  separator,  interlayer,  macro-rein- 
forcer,   micro-reinforcer,   and   surface   reinforcer. 
Geosynthetics  can  be  applied  in  dams  in  drainage 
(e.g.,  under  the  upstream  or  the  downstream  zone 
of  a  dam  to  accelerate  foundation  consolidation 
during  construction  or  prevent  pore  water  pressure 
in  the  downstream  zone);  as  transitions  in  zoned 
dams  (e.g.,  between  the  impervious  core  (clay)  and 
the  next  transition  zone  (sand)  or  transition  be- 
tween rockfill  and  foundation  soil);  reinforcement 
(e.g.,  to  permit  construction  of  steep  slopes);  and 
waterproofing  (e.g.,  as  an  upstream  blanket  or  in 
dam  repair).  Versions  of  these  geosynthetic  appli- 
cations have  been  successfully  constructed,  many 
of  them  a  number  of  times.  The  wide  variety  of 
applications  of  geosynthetics  in  dams  illustrates  the 
versatility  of  geosynthetics  and  the  creativity  of 
designers.   Both  these  factors  suggest  that  many 
more  dams  will  be  constructed  or  repaired  with 
geosynthetics.  (Rochester-PTT) 
W90- 11457 


GEOSYNTHETICS  FOR  HYDRO  SCHEMES. 

Sembenelli  (Piero)  Consultants,  Milan  (Italy). 

J.  S.  Cuniberti,  and  P.  Sembenelli. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  42,  No.  6,  p  25-29,  June  1990.  12 

ref. 

Descriptors:  •Geosynthetics,  •Hydroelectric 
plants,  *Materials  engineering,  China,  Cixerri 
dams,  Construction  methods,  Edolo  Tunnel,  Geo- 
membranes, Italy,  Mechanical  properties,  Mucone 
Reservoir,  Physical  properties,  Polymers,  San  Xia 
cofferdam,  Sardinia. 

Polymer  products  for  civil  engineering,  under  the 
generic  title  of  geosynthetics,  are  now  an  impor- 
tant part  of  heavy  construction,  particularly  of 
civil  works  for  hydropower  plants.  This  develop- 
ment is  the  logical  consequence  of  the  main  advan- 
tages of  geosynthetics:  they  do  not  corrode  in 
water  and  their  tensile  strength  can  resist  the  high 
pressures  implicit  in  water  power  projects.  Poly- 
mers are  synthetic  materials  composed  of  linked 
molecules  containing  the  carbon  atom;  they  offer 
tensile  strength,  resistance  to  large  deformation, 
durability,  uniform  quality,  and  easy  application. 
The  most  common  polymers  used  in  geotextiles  are 
polyethylene  terephthalate,  polyamide,  and  poly- 
propylene. The  more  common  geomembrane  mate- 
rials are  polyvinylchloride,  linear  low  density  pol- 
yethylene, and  high-density  polyethylene,  chloro- 
sulfonated  polyethylene,  polychloroprene,  and  iso- 
prene-isobutylene  (butyl  rubber  IIR).  Examples  of 
geosynthetic  applications  include:  (1)  Edolo  Pres- 
sure tunnel,  where  a  persistent  leakage  problems  in 
pressure  tunnels,   a  special  geosynthetic  product 
was  developed   and  applied   successfully  at  this 
Italian  pumped-storage  plant;  (2)  Mucone  reser- 
voir, where  a  geomembrane  was  employed  to  re- 
place an  existing  asphalt  concrete  facing  in  a  tem- 
porary water  storage  reservoir;  (3)  Cixerri  dams 
(Sardinia),  where  geomembrane  was  used  to  cover 
the  upstream  faces  of  two  dams;  and  (4)  San  Xia 
cofferdam  (China),  where  geotextile  was  used  to 
retain   sand   on   this   90-m-high   temporary   dam. 
(Rochester-PTT) 
W90- 11458 


MANNING  COEFFICIENTS  FOR  PLASTIC 
CANAL  LININGS. 

Universidad   Politecnica   de   Cataluna,   Barcelona 
(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 
Caminos,  Canales  y  Puertos. 
For  primary  bibliographic  entry  see  Field  8B. 
W90- 11459 

USE  OF  LOAMS  FOR  HYDRAULIC  FILLING 
OF  THE  UPSTREAM  BLANKET  OF  THE  BAI- 
PAZA  HYDROELECTRIC  STATION. 

N.  A.  Efremov,  V.  N.  Mukhamediev,  and  S.  L. 

Shorin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  23, 

No.  9,  p  514-517,  March  1990.  2  fig. 

Descriptors:  »Hydraulic  fill,  'Hydraulic  structures, 
•Loam,  •Permeability,  'Soil  properties,  Baipaza 
Hydrostation,  Flow  velocity,  Sediment  transport, 
Seepage,  Vakhsh  River. 

When  designing  and  constructing  hydraulic  struc- 
tures it  is  necessary  to  solve  problems  related  to 
the  preparation  of  watertight  elements,  including: 
facings,  cores,  and  upstream  blankets.  The  need  to 
prepare  the  upstream  blanket  of  the  Baipaza  Hy- 
drostation arose  in  connection  with  the  presence  of 
fractured  rocks  in  the  foundation  of  the  upper  pool 
of  the  dam.  The  design  and  technology  of  prepar- 
ing the  blanket  were  developed  for  conditions  of 
performing  work  under  water  at  current  velocities 
of  the  Vakhsh  River  (up  to  5-6  m/sec),  which  are 
able  to  erode  and  transport  the  mass  of  soil  intend- 
ed for  constructing  the  blanket  to  a  considerable 
distance.  On  the  basis  of  on-site  measurements,  it 
was  established  that  loam  with  gravel-pebble  soil 
hydraulically  filled  under  water,  can  be  deposited 
under  water  with  slope  of  1:20.  The  staged  deliv- 
ery of  loam  in  a  mixture  with  gravel  and  pebbles 
leads  to  a  layerwise  formation  of  the  blanket.  The 
permeability  coefficient  of  the  hydraulically  filled 
soils  was  determined  in  the  laboratory  on  disturbed 
samples,  but  with  a  density  corresponding  to  the 
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values  measured  under  on-site  conditions.  Results 
showed  that  the  permeability  coefficient  of  the 
hydraulically  filled  soils  does  not  exceed  1  m/day. 
During  consolidation  of  the  hydraulically  filled 
loam  over  the  course  of  2-4  months,  the  permeabil- 
ity coefficient  decreases  to  a  value  of  0.3-0.1  m/ 
day,  which  provides  complete  stability  of  the  soils 
and  eliminates  their  piping  deformations.  (Lantz- 
PTT) 
W90-11793 


INSTALLATION  OF  SERVICE  FLOWMETERS 
ON  HYDRAULIC  TURBINES. 

For  primary  bibliographic  entry  see  Field  8C. 
W90- 11796 


8H.  Rapid  Excavation 

SUDDEN  EXCAVATION  OF  A  LONG  CIRCU- 
LAR TUNNEL  IN  ELASTIC  GROUND. 

Sydney   Univ.   (Australia).   School   of  Civil   and 

Mining  Engineering. 

J.  P.  Carter,  and  J.  R.  Booker. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB89-188974. 

Price  codes:  E03  in  paper  copy,  E03  in  microfiche. 

Research  Report  No.  R581,  November  1988.  12p, 

4  fig,  56  ref. 

Descriptors:  *Elastic  properties,  *Mathematical 
studies,  'Rapid  excavation,  'Tunnels,  Mathemati- 
cal equations,  Rock  mechanics,  Stress,  Stress  anal- 
ysis. 

When  cavities  are  created  underground  in  rock 
which  is  pre-stressed,  some  of  the  stored  strain 
energy  is  released.  In  many  applications,  particu- 
larly in  metalliferous  mining  but  also  in  some  civil 
engineering  works,  the  surfaces  generated  by  exca- 
vation will  be  created  almost  instantaneously.  The 
impulsive  loading  of  an  elastic  material  will  cause 
elastic  waves  to  pass  through  the  medium  which 
may  give  rise  to  transient  stresses  greater  in  magni- 
tude than  the  final,  static  stresses.  In  some  cases, 
knowledge  of  these  transient  stress  changes  will  be 
important,  particularly  if  they  are  large  enough  to 
cause  failure  in  the  surrounding  rock  mass.  The 
aim  of  this  paper  is  to  derive  a  solution  for  the 
problem  of  a  cylindrical  cavity  excavated  rapidly 
in  elastic  ground  and  to  evaluate  that  solution  for  a 
practically  significant  case.  The  solution  is  devel- 
oped in  terms  of  Laplace  transforms  of  the  field 
quantities,  and  inversion  of  the  transforms  is  car- 
ried out  numerically.  It  has  been  demonstrated  that 
for  rapid  excavation  the  dynamic  effects  can  result 
in  significant  differences  between  the  short  and 
long  term  stress  distributions.  It  was  also  demon- 
strated that  more  gradual  excavation  reduces  the 
differences  between  the  maximum  transient  and  the 
long  term  stresses.  For  most  rock  masses  the  stress 
removal  at  the  tunnel  walls  must  occur  over  a 
period  of  about  0.1  seconds  or  less  for  the  dynamic 
effects  to  have  a  significant  influence.  (Lantz-PTT) 
W90-11085 


81.  Fisheries  Engineering 


WATER  QUALITY  IN  DISUSED  DOCKS: 
THEIR  POTENTIAL  FOR  RECREATIONAL 
AND  COMMERCIAL  FISHERIES. 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Environmental  Biology. 

K.  Hendry,  K.  Conlan,  K.  N.  White,  G.  S. 

Proudlove,  and  A.  Bewsher. 

IN:  Coastal  Water  Resources.  Proceedings  of  a 

Symposium  held  in  Wilmington,  North  Carolina. 

American  Water  Resources  Association,  Bethesda, 

Maryland.   1988.  p  225-234,  2  fig,  3  tab,   14  ref. 

Descriptors:  *Coastal  waters,  *Docks,  'Fisheries, 
•Recreation,  *Water  quality,  *Water  resources 
management,  Biochemical  oxygen  demand,  Dis- 
solved oxygen,  Fish  populations,  Nutrients,  Phyto- 
plankton,  Salinity,  Temperature,  United  Kingdom. 

Fish  populations  and  water  quality  are  examined  in 
ten  U.K.  docks  varying  from  fully  saline  to  fresh- 
water. All  docks  were  nutrient  rich  and  phyto- 
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plankton  blooms  were  common  in  several  basins. 
Within  the  constraints  imposed  by  salinity,  the 
major  influence  on  fish  populations  is  the  abun- 
dance or  lack  of  dissolved  oxygen.  Surface  oxygen 
concentrations  were  usually  adequate  for  fish  but 
the  presence  of  salinity  and/or  temperature  in- 
duced stratification  reduced  water  mixing  and 
hence  oxygen  transfer.  In  combination  with  the 
typically  high  BOD,  this  often  resulted  in  frequent 
anoxia  in  the  bottom  waters.  Isolation  from  the 
docks  of  organically  rich  waters  and  artificial 
mixing  are  effective  in  increasing  oxygen  levels. 
Sandon  dock  provides  an  example  of  the  potential 
of  disused  dock  basins  for  commercial  utilization. 
Several  aquaculture  trials  were  undertaken,  nota- 
bly with  mussels  and  rainbow  trout.  Mussel  culture 
proved  feasible  but  lacked  a  sufficient  market  to  be 
profitable.  After  initial  problems  with  toxic  phyto- 
plankton  blooms,  the  cage  rearing  of  trout  proved 
successful.  Sandon  dock  has  now  been  infilled  but 
the  feasibility  of  using  disused  docks  for  aquacul- 
ture has  been  proven.  While  commercial  utilization 
of  dock  basins  for  aquaculture  is  possible  but  com- 
mercially uncertain,  the  establishment  of  recre- 
ational fisheries  is  likely  to  have  considerable  po- 
tential. Recreational  fisheries  were  already  estab- 
lished in  many  of  the  docks  visited.  At  Bristol 
Floating  Harbor  an  angling  association  controls 
fishing  and  stocking.  London  docks  also  had  an 
angling  club  but  this  was  organized  on  a  casual 
basis,  with  no  management  of  the  fishery.  Angling 
takes  place  at  Penarth  and  Barrow  but  there  is  no 
control  or  management  of  the  fishery,  although 
this  is  now  being  considered  at  Preston.  (See  also 
W90-10584)  (Lantz-PTT) 
W90- 10599 


AERATION  METHOD  INVESTIGATIONS  IN  A 
RED  MANGROVE  DOMINATED  MOSQUITO 
CONTROL  IMPOUNDMENT. 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Chemi- 
cal and  Environmental  Engineering. 
For   primary   bibliographic   entry   see   Field   5G. 
W90- 10606 


RESOURCE  ENHANCEMENT  BY  INDIRECT 
EFFECTS  OF  GRAZERS:  ARMORED  CAT- 
FISH, ALGAE,  AND  SEDIMENT. 

California  Univ.,  Berkeley.  Dept.  of  Zoology. 

M.  E.  Power. 

Ecology  ECOLAR,  Vol.  71,  No.  3,  p  897-904, 

June  1990.  8  fig,  2  tab,  23  ref  NSF  Grant  RII- 

8600411. 

Descriptors:  *Achnanthes,  *Algal  growth,  ♦Cat- 
fish, *Fish  diets,  *Stream  fisheries,  *Streams,  Fish 
stocking,  Grazing,  Loricariidae,  Panama,  Primary 
productivity,  Sedimentation. 

Armored  catfish  (Loricariidae)  are  the  major 
grazers  of  attached  algae  in  pools  of  the  Rio  Fri- 
joles,  Panama.  In  the  dry  season,  sunny  pools  were 
inhabited  by  about  6  individual  loricariids  per 
square  meter  of  grazable  substratum.  At  these  den- 
sities, armored  catfish  depleted  algae  and  cleared 
sediment  from  bedrock  substrata,  leaving  sparse 
standing  crops  of  small,  adnate  diatoms  (primarily 
Achnanthes  spp.).  To  study  the  effects  of  armored 
catfish  at  one-sixth  of  their  natural  density,  four  6 
to  7  cm,  10-g  Ancistrus  (the  most  common  size 
class  of  the  most  common  species  in  stream  pools) 
were  stocked  in  each  of  five  stream  pens.  Pens 
enclosed  4  square  m  of  bedrock  substratum,  and 
were  alternately  stocked  or  left  empty  during  three 
consecutive  periods  of  29,  11,  and  11  days.  At  the 
end  of  each  period,  standing  crops  of  sediment  and 
attached  algae,  and  rates  of  photosynthesis  by  at- 
tached algae,  were  measured.  The  attached  algae 
that  developed  with  sparse  Ancistrus  had  higher 
standing  crops  with  larger  cells  or  colonies,  and 
higher  primary  productivity,  than  did  periphyton 
subjected  to  heavy  grazing  by  unconfined  armored 
catfish.  Even  heavy  grazing,  however,  was  less 
deleterious  to  attached  algae  than  prolonged  sedi- 
mentation on  substrata  in  enclosures  left  empty  for 
1 1  or  29  days.  The  net  effect  of  Ancistrus  on  their 
algal  food  changed  from  depletion  at  high  grazer 
densities  to  enhancement  at  low  grazer  densities,  as 
sedimentation  became  more  limiting  to  algae  than 
grazing.  (Author's  abstract) 
W90-11191 


AQUACULTURE  MODEL  FOR  WASTE  HEAT 
UTILIZATION  ASSESSMENT. 

New  York  Inst,  of  Tech.,  Old  Westbury.  School  of 

Management. 

For  primary  bibliographic  entry  see  Field  3F. 

W90-11547 


DISTRIBUTION    OF    SPOTTED    SEATROUT 

(CYNOSCION      NEBULOSUS)     AND     GRAY 

SNAPPER  (LUTJANUS  GRISEUS)  JUVENILES 

IN    SEAGRASS     HABITATS    OF    WESTERN 

FLORIDA  BAY. 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W90- 11633 


FISH-FARM  EFFLUENTS  IN  RIVERS:  I.  EF- 
FECTS ON  BACTERIAL  POPULATIONS  AND 
ALKALINE  PHOSPHATASE  ACTIVITY. 

Hull  Univ.  (England).  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90-11681 


FISH-FARM  EFFLUENTS  IN  RIVERS:  II.  EF- 
FECTS ON  INORGANIC  NUTRIENTS,  ALGAE 
AND  THE  MACROPHYTE  RANUNCULUS 
PENICILLATUS. 

Hull  Univ.  (England).  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W90- 11682 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


ROLE  OF  EXTENSION  IN  IRRIGATION:  THE 
ISRAELI  EXPERIENCE. 

For  primary  bibliographic  entry  see  Field  3F. 
W90- 11422 

9B.  Education  (In-House) 


CREATIVE  TRAINING  CONCEPTS   FOR  IN- 
DUSTRIAL WASTE  PERSONNEL. 

Layton  and  Associates  International,  Inc.,  San  An- 
tonio, TX. 

For  primary  bibliographic  entry  see  Field   5G. 
W90- 11061 

9C.  Research  Facilities 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  ILLINOIS, 
1989. 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-625,  1990.  89p,  7  fig,  3  tab,  2 
ref. 

Descriptors:  *Hydrologic  data,  "Illinois,  *Water 
resources  data,  Data  collections,  Geological  sur- 
veys, Groundwater,  Surface  water,  Water  quality. 

Water-resources  investigations  of  the  U.S.  Geolog- 
ical Survey  in  Illinois  consist  of  hydrologic-data 
collection  and  interpretative  investigations.  The 
data  and  the  results  of  the  investigations  are  pub- 
lished or  released  by  the  U.S.  Geological  Survey 
and  by  cooperating  agencies.  This  report  describes 
the  data  collection  activities  and  investigations  in 
Illinois  during  the  1989  fiscal  year  and  provides  an 
extensive  list  of  publications  pertaining  to  the 
water  resources  of  Illinois.  (USGS) 
W90- 11241 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(ALASKA  WATER  RESEARCH  CENTER). 

Alaska  Univ.,  Fairbanks.  Inst,  of  Northern  Engi- 
neering. 
D.  L.  Kane. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-202151/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G- 1547-01,  January  1990. 
63p,  4  fig. 

Descriptors:  *Alaska,  'Information  transfer,  "Re- 
search,  "Training,  "Water  research  institutes,  Edu- 
cation, Projects. 

Five  small  projects  were  funded  by  the  U.S.  Geo- 
logical Survey  (USGS)  federal  cooperative  water 
resouce  program  in  fiscal  year  1988.  One  project 
addresses  radium  levels  in  groundwater,  a  potential 
health  problem  in  central  Alaska.  Another  project 
is  a  continuing  study  of  stream  sediment  transport 
which  will  allow  design  engineers  to  better  deter- 
mine the  impact  of  construction  projects  in  stream 
crossing  and  gravel  removal  sites.  Another  project 
provides  basic  information  on  the  role  of  a  newly 
discovered  community  of  organisms  within  the 
stream  bed  of  glacial  streams.  Another  project 
looks  at  the  most  thoroughly  studied  lake  in  su- 
barctic Alaska  to  establish  changes  in  the  nitrogen 
cycle  of  the  lake  related  to  human  impact.  And 
finally,  one  project  addresses  the  disposal  of  house- 
hold wastewater,  a  major  problem  throughout 
Alaska.  During  1988,  the  Water  Research  Center 
administered  about  25  water-related  research 
projects  and  provided  training  to  approximately  20 
graduate  students  and  several  undergraduate  assist- 
ants. Cooperative  research  and/or  exchanges  were 
made  with  Alaskan  agencies,  the  U.S.  Geological 
Survey,  the  National  Science  Foundation,  and  the 
U.S.  Department  of  Energy.  (USGS) 
W90-11236 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(LOUISIANA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE). 

Louisiana  Water  Resources  Research  Inst.,  Baton 
Rouge. 

M.  Tittlebaum. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-202169/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G  1565-01,  September  1989. 
51p.  USGS  Contract  14-08-OO01-G1565-O1.  USGS 
Project  G 1565-01. 

Descriptors:  "Information  transfer,  "Louisiana, 
"Research,  "Training,  "Water  research  institutes, 
Education,  Projects. 

The  1988  cooperative  research  program  of  the 
Louisiana  Water  Resources  Research  Institute  ad- 
dressed priority  water  resources  problem  areas 
identified  for  Louisiana— management  of  surface 
water  supplies,  groundwater  control  and  restora- 
tion, and  wastewater  treatment  alternatives.  Four 
research  projects  funded  to  address  these  priority 
issues  were:  (1)  Determination  of  Rock-Reed  Filter 
Volume  Requirements  for  Small  Domestic 
Wastewater  Flows;  (2)  Identification  of  High  Risk 
Atmospheric  and  Surface  Conditions  for  Urban 
Flash  Flooding  in  Louisiana;  (3)  Pathways,  Mecha- 
nisms, and  Rates  of  Solute  Transport  Across  the 
Base  of  the  Fresh  Water  Zone,  South  Louisiana; 
and  (4)  A  Water  Quality  Training  Program  for  the 
LSU  Cooperative  Extension  Service.  Cooperative 
efforts,  both  in  research  and  in  information  trans- 
fer, were  expanded  in  Fiscal  Year  1988.  Joint  ac- 
tivities between  the  institute  and  state  agencies  and 
between  the  institute  and  other  university  organi- 
zations were  developed.  (USGS) 
W90- 11237 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(IDAHO  WATER  RESOURCES  RESEARCH  IN- 
STITUTE). 

Idaho  Univ.,  Moscow.  Water  Resources  Research 
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nst. 

3.  L.  Bloomsburg,  and  D.  R.  Ralston. 

Vvailable  from  the  National  Technical  Information 

Jervice,  Springfield,  VA  22161  as  PB90-202193/ 

VS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 

iche.    Report    G1559-01,    December    1989.    28p. 

JSGS     Contract     1 4-08-000 1-G 15  59-01.     USGS 

'reject  G1559-01. 

descriptors:  'Idaho,  'Information  transfer,  'Re- 
learch,  *Training,  *Water  research  institutes,  Edu- 
jation,  Projects. 

ITiis  report  addresses  the  research  and  information 
Jissemination  activities  of  the  Idaho  Water  Re- 
sources Research  Institute  during  the  1988  fiscal 
/ear.  Synopses  are  presented  for  the  following 
research  projects:  (1)  Groundwater  Contamination 
from  Agriculturally  Applied  Pesticides;  (2)  Devel- 
Dping  an  Integrated  Model  for  Evaluating  the  Eco- 
nomic and  Ecologic  Effects  of  Reducing  Nonpoint 
Source  Pollution  in  a  Palouse  Watershed;  (3)  Pre- 
liminary Evaluation  of  Ground  Water  Inflow  to 
Coeur  d'Alene  Lake  from  the  Coeur  d'Alene  River 
Valley;  (4)  Uncertainty  and  Sensitivity  Analysis  of 
Parameters  in  a  Regional  Ground  Water  Flow  and 
Recharge  Model;  and  (5)  Research  Fracture  Flow 
Model  Study  for  the  Boise  Front  Low  Tempera- 
ture Geothermal  Ground  Water  Management 
Area.  Information  dissemination  and  workshop  ac- 
tivities are  also  reported.  (USGS) 
W90-11238 


tices.  The  results  of  the  project  have  helped  to 
better  define  the  effect  of  no-till  agriculture  on  the 
mobility  of  water  solible  herbicides.  (Gangaware- 
Univ.  TN,  WRRC) 
W90- 11239 


FISCAL  YEAR  1988  PROGRAM  REPORT  (TEN- 
NESSEE WATER  RESOURCES  RESEARCH 
CENTER). 

Tennessee  Univ.,  Knoxville.  Water  Resources  Re- 
search Center. 
E.  W.  Colglazier. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-202185/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G 159 1-01,  September  1989. 
28p,  1  fig,  7  ref.  USGS  Contract  14-08-0001- 
G1591.  USGS  Project  G1591-01. 

Descriptors:  *Information  transfer,  *Research, 
•Tennessee,  *Training,  *Water  research  institutes, 
Education,  Projects. 

This  report  provides  an  overview  of  the  four  re- 
search projects  and  information  transfer  activities 
carried  out  by  the  Tennessee  Water  Resources 
Research  Center  during  the  Fiscal  1988  program 
period.  Project  02  involves  the  development  of  a 
water  quality  model  that  can  be  used  to  predict  the 
impact  of  agricultural  best  management  practices 
on  water  quality  in  a  West  Tennessee  watershed. 
The  project  demonstrates  the  utility  of  a  water 
quality  model  to  analyze  and  predict  the  quantity 
and  quality  of  runoff  of  a  watershed.  Project  03 
addresses  the  problem  of  the  contamination  of 
groundwater  sources  with  organic  chemicals  from 
underground  storage  tanks,  spills  and  other  waste 
disposal  practices.  The  research  will  result  in  a 
improved  model  for  in  situ  vapor  stripping  of 
vadose  zone  soils  contaminated  with  volatile  or- 
ganics.  Project  04  focused  on  the  problem  of 
groundwater  contamination  from  agricultural  pes- 
ticides. The  research  investigated  the  utility  of 
three  different  models  to  assess  the  potential  for 
vertical  pesticide  migration  from  the  soil  surface 
based  on  soil  and  pesticides  chemistry.  Project  05 
investigated  the  problem  of  off-site  movement  of 
herbicides  as  affected  by  no-till  agricultural  prac- 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(COLORADO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE). 

Colorado  Water  Resources  Research  Inst.,  Fort 
Collins. 
N.  S.  Grigg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB90-191511/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. USGS  Contract  1 4-08-000 1-G1511.  USGS 
Project  G151 1-01. 

Descriptors:  *Colorado,  'Information  transfer, 
•Research,  'Training,  'Water  resources  Institutes, 
Education,  Projects. 

This  25th  annual  report  describes  the  Institute's 
progress  in  research  and  technology  development 
on  priority  problems  which  confront  Colorado's 
water  managers.  The  FY  1988  Program  included 
the  following  research  projects:  Project  02-Socio- 
Economic  Impacts  on  the  Basin  of  Origin  of  Rural- 
to-Urban  Water  Transfer;  Project  03-Biological 
Denitrification  of  Polluted  Groundwater;  Project 
04-Acid  Mine  Drainage:  Streambed  Sorption  and 
Microbial  Uptake  of  Copper  and  Cadmium; 
Project  05-Enhanced  Microbial  Reclamation  of 
Groundwater  Polluted  with  Toxic  Organic  Chemi- 
cals; Project  06~Efficient  Estimation  of  Water 
Supply  Augmentation  Needs  in  Real  Time  Alloca- 
tion Operations;  Project  07-Urban  Water  Supply 
Reliability:  Preferences  of  Mangers,  Elected  Offi- 
cials and  Water  Users;  Project  08-Improved 
Methods  for  Modeling  Conjunctive  Management 
of  Surface  and  Groundwater;  and  Project  09- 
Surface  and  Groundwater  Pollution  Potential  from 
Herbicide  Use  in  Colorado  Agriculture.  (USGS) 
W90- 11251 
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tion  in  early  1990.  Completion  reports  for  four 
projects  that  ended  in  FY  87  were  published 
during  the  past  years.  The  center  organized  and 
sponsored  two  conferences  on  major  water  re- 
sources problems  in  Minnesota  during  FY  88  and 
published  a  proceedings  for  one  of  them.  (USGS) 
W90- 11263 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


FISCAL  YEAR  1988  PROGRAM  REPORT 
(MINNESOTA  WATER  RESOURCES  RE- 
SEARCH CENTER). 

Minnesota  Univ.,  St.  Paul.  Water  Resources  Re- 
search Center. 
P.  L.  Brezonik. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB90-185935/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Program  report  G 1570-01,  February  1990. 
60p.  USGS  Contract  14-08-000 1-G  1570.  USGS 
Project  G 1570-01. 

Descriptors:  'Information  transfer,  'Minnesota, 
•Research,  'Training,  'Water  resources  Institutes, 
Education,  Projects. 

This  report  summarizes  activities  of  the  University 
of  Minnesota  Water  Resources  Research  Center 
for  fiscal  year  1988,  covering  the  period  July  1, 
1988  through  June  30,  1989.  The  report  describes 
results  of  research  projects  sponsored  by  the 
center,  its  information  transfer  and  coordination 
activities,  and  its  involvement  in  training  water 
resources  scientists  and  engineers.  During  this 
period,  the  Center  funded  seven  projects  through 
its  federal  grant  program.  Three  of  the  FY  1988 
projects  were  in  their  second  (and  final)  year,  and 
completion  reports  are  in  preparation  for  publica- 


LITERATURE  REVIEW  ON  DUCKWEED  TOX- 
ICITY TESTING. 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 
Quality  Section. 

For  primary  bibliographic  entry  see  Field  5A. 
W90- 10780 

10D.  Specialized  Information 
Center  Services 


TRANSFER  OF  TECHNOLOGY  OCCASIONED 
BY  THE  SENEGAL  VILLAGE  WATER-SUPPLY 
PROJECT. 

Balfours,  Sheffield  (England). 

For  primary  bibliographic  entry  see  Field  5F. 

W90-10538 

10F.  Preparation  Of  Reviews 

CRITICAL  REVIEW  OF  SELECTED  HEAVY 
METAL  AND  CHLORINATED  HYDROCAR- 
BON CONCENTRATIONS  IN  THE  MARINE 
ENVIRONMENT. 

International     Lab.     of     Marine     Radioactivity, 
Monaco- Ville  (Monaco). 
For  primary  bibliographic  entry  see  Field  5B. 
W90- 10699 


REVIEW:  ISOLATED  FISH  HEPATOCYTES: 
MODEL  SYSTEMS  FOR  TOXICOLOGY  RE- 
SEARCH. 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W90-10735 


METAL  RELEASES  FROM  TOXIC  WASTES 
AND  THEIR  IMPACT  ON  GROUNDWATER 
AND  SURFACE  WATERS. 

Technische   Univ.   Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
For  primary  bibliographic  entry  see  Field  5B. 
W90-11411 


EPIZOOTIOLOGY  OF  NEOPLASMS  IN  BONY 
FISH  OF  NORTH  AMERICA. 

Smithsonian  Institution,  Washington,  DC.  Museum 
of  Natural  History. 

For  primary  bibliographic  entry  see  Field  5C. 
W90- 11956 
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W90- 11782  5C 

BENZENES 

Quantitative     Structure-Activity     Relationships 

for  Fish  Early  Life  Stage  Toxicity. 
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W90-10718  5C 

Exposure  of  Scorpionfish  (Scorpaena  guttata)  to 
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W90- 10642  6F 

BULKING  SLUDGE 

Anoxic  Selector  for  Filamentous  Bulking  Con- 
trol, BOD  Removal,  and  Nitrification  of  Paper 
Mill  Wastewater. 
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Copper  and  Zinc. 
W90-10738  5C 

Exposure  of  Scorpionfish  (Scorpaena  guttata)  to 
Cadmium:  Biochemical  Effects  of  Chronic  Ex- 


posure. 
W90-10739 


5C 


CADMIUM 
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Control  of  Cadmium  Levels  in  Holopedium  gib- 
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Shield  Lakes. 
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Washington. 

W90-11166  5B 
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Toxicity  of  Carbofuran  to  Selected  Macroinver- 

tebrates  in  Prairie  Ponds. 

W90- 11838  5C 

CARBARYL 

Effects  of  pH  and  Temperature  on  the  Acute 
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Temporal  Variations  in  Carbon  Isotope  Ratio  of 
Phytoplankton  in  a  Eutrophic  Lake. 
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Zenobiotic  Chemical  Etiology  I:  Pathology  and 

Epizootiology. 

W90- 11957  5C 

IRCINOGENESIS 

Overview  of  Studies  on  Liver  Carcinogenesis  in 

English  Sole  from  Puget  Sound;  Evidence  for  a 

Xenobiotic  Chemical  Etiology  II:  Biochemical 

Studies. 

W90-11958  5C 

IRCINOGENS 
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Withdrawals  in  the  Castle  Hayne  Aquifer  in 
Coastal  North  Carolina. 
W90- 10622  2F 

Preliminary  Hydrogeologic  Assessment  of  the 

Camp  Lejeune  Area,  North  Carolina. 

W90- 10623  2F 

Distribution,  Source,  and  Significance  of  Select- 
ed   Organic    Compounds    in    Water    from    the 
Castle    Hayne    Aquifer,    Cherry    Point,    North 
Carolina. 
W90- 10628  5B 
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sponse. 
W90- 11448  2E 

Ecohydrological   Framework  for  Water  Yield 
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mine Flow  in  the  Alabama  River. 
W90-10655  2E 

Application  of  the  BRANCH  and  LTM  Models 

to  the  Coosa  River,  Alabama. 

W90-10656  2E 
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W90-10818  2G 

Measures  of  Flow  Variability  and  a  New  Flow- 
based  Classification  of  Great  Lakes  Tributaries. 
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saut    en    Canal    de    Section    Triangulaire    sans 

Seuil). 

W90-11754  2E 

Installation  of  Service  Flowmeters  on  Hydraulic 

Turbines. 

W90- 11796  8C 

FLUCTUATIONS 

Sulfur     Deposition     onto     European     Forests: 

Throughfall  Data  and  Model  Estimates. 

W90- 11969  5B 

FLUID  DYNAMICS 
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Classical  Hydraulic  Jump:  Sequent  Depths. 
W90- 11482  8B 


SU^*8 


SUBJECT  INDEX 


FOREST  HYDROLOGY 


Dispersion  in  an  Open  Channel  with  a  Step  in 

the  Cross-Section. 
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Liquid  Chromatography. 
W90- 11357  5  A 

LEZ  RIVER 

Improving     Environmental     Quality     in     Lez- 
Etangs  Palavasiens-Plage  Littoral  Region  (Con- 
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logical Effects  of  Liming  and  Reduced  Sulphate 
Deposition. 
W90-10758  5G 


Lime  Disinfection  of  Wastewater  Sludges. 
W90-11112 


5D 


5G 


Availability,   Adequacy,  and  Comparability   of 
Testing  Procedures  for  the  Analysis  of  Pollut- 
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trophication  in  the  Waters  of  West  Lake  Hangz- 

hou. 

W90- 10708  2H 

Predictors  of  Relative  Fish  Biomass  in  Lakes 
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Trophic  Cascades  and  Phytoplankton  Communi- 
ty Structure. 
W90-11193  2H 
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cerans  and  Other  Branchiopods  in  Carolina  Bay 
Temporary  Ponds. 
W90-11584  2H 
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des  Lacs  Profonds:  Modele  Thermique  et  Bio- 
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ous  Bacterial  Population  (Thermotolerant  Con- 
forms) in  a  Marine  Coastal  Ecosystem  (Thau 
Pond,  France)  (Distribution  Spatio-Temporelle 
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450  Content  in  Fish. 
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Use  of  Linear  Orthogonal  Contrasts  in  Analysis 
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LITERATURE  REVIEW 
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Wave-Induced  Nearshore  Flow  Patterns  in  the 
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Reconstruction  of  the  Guard  Walls  of  Locks  on 

the  Oka  River. 

W90-11798  8  A 

LOGGING 

Woody  Debris,  Channel  Features,  and  Macroin- 
vertebrates  of  Streams  with  Logged  and  Undis- 
turbed Riparian  Timber  in  Northeastern  Oregon, 
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Need  for  a  New  International  Convention. 
W90-11826  5C 

LORENTZ  BARREL  AND  DRUM  SITE 

Superfund  Record  of  Decision:  Lorentz  Barrel 

and  Drum,  CA. 

W90-11351  5G 

LOUISIANA 

Wetlands  Restoration:  The  Private  Sector  to  the 

Rescue. 

W90-10640  6G 

Simulation   of  Flow   in   the   Lower   Calcasieu 

River  Near  Lake  Charles,  Louisiana. 

W90- 10663  2E 

Fiscal   Year    1988   Program   Report  (Louisiana 

Water  Resources  Research  Institute). 

W90- 11237  9D 

Beneficial  Uses  of  Dredged  Material  Within  the 

New  Orleans  District. 

W90-11323  5E 

Overview  of  Dredge  Material  Management  in 

the  Vicksburg  District. 

W90- 11325  5E 

Inventory    of  Wetland    Impoundments    in    the 

Coastal    Zone   of   Louisiana,    USA:    Historical 

Trends. 

W90- 11824  2L 

Effect  of  Subsurface  Drainage  on  Runoff  Losses 
of  Atrazine  and  Metolachlor  in  Southern  Louisi- 


ana. 
W90- 11842 


5B 


LOVE  CANAL 

Cleaning  of  Love  Canal  Area  Storm  and  Sani- 
tary Sewers. 
W90-11101  5G 

LOVEJOY  POND 

Lovejoy  Pond  Water  Quality.  Final  Report. 
W90- 11075  5G 

LOW  FLOW 

Low  Flow  During  the  1988  Drought  in  Tennes- 
see. 
W90-11228  7C 

Development   of  Low-Discharge   Baffle-Sluice 

Modules. 

W90- 11499  3F 

LOW-HEAD  HYDROELECTRIC  PLANTS 

Observation    of   Jet    Interference    in    6-Nozzle 

Pelton  Turbine. 

W90-11950  8C 

LOWER  SALMON  RIVER 

Comprehensive  Evaluation  of  Information/Edu- 
cation Programs  to  Reduce  Recreation  Impacts 
on  the  Lower  Salmon  River. 
W90- 11804  6B 

LOXAHATCHEE  RIVER 

Wetland    Impact    Evaluation    r.nd    Mitigation: 

Comparing  Apples  and  Oranges. 

W90-10935  5G 

LTM  MODEL 

Application  of  the  BRANCH  and  LTM  Models 

to  the  Coosa  River,  Alabama. 

W90-10656  2E 


LUMINESCENCE 

Improved  Luminescence  Technique  for  Screen- 
ing Aromatic  Contaminants  in   Environmental 
Samples. 
W90- 11341  5A 

LYSIMETERS 

Comparison    of    Soil    Water    Chemistry    and 

Sample  Size  Requirements  for  Pan  vs  Tension 

Lysimeters. 

W90-11874  2G 

Measurements  of  Cloud  Water  Deposition  on 
Vegetation  Using  a  Lysimeter  and  a  Flux  Gradi- 
ent Technique. 
W90- 11968  2B 

Recharge  Estimates  for  the  Hanford  Site  200 

Areas  Plateau. 

W90-11989  5B 

MACROINVERTEBRATES 

Woody  Debris,  Channel  Features,  and  Macroin- 
vertebrates  of  Streams  with  Logged  and  Undis- 
turbed Riparian  Timber  in  Northeastern  Oregon, 
U.S.A. 
W90- 10728  4C 

Importance  of  Site  Selection  in  Monitoring  the 
Macroinvertebrate   Communities   of  the   Yarra 
River,  Victoria. 
W90-11204  7  A 

Diversity  and  Number  of  Bottom  Macroinverte- 
brates  and  Size  of  Larvae  of  Three  Species  of 
Chironomidae  Collected  from  the  Bottom  and 
from  Artificial  Substrata  in  the  River  Widawka 
(Central  Poland). 
W90-11516  2H 

Diel  Migration  and  Microhabitat  Distribution  of 

a  Benthic  Stream  Assemblage. 

W90- 11535  2E 

Role  of  Three  Species  of  Benthic  Invertebrates 
in  the  Transport  of  Arsenic  from  Contaminated 
Estuarine  Sediment. 
W90- 11598  5B 

Toxicity  of  Carbofuran  to  Selected  Macroinver- 

tebrates  in  Prairie  Ponds. 

W90- 11838  5C 

MACROPHYTES 

Growth  and  Production  of  Lagarosiphon  Ilicifo- 
lius  in  Lake  Kariba-A  Man-made  Tropical  Lake. 
W90- 11777  2H 

Mass  Balance  Method  for  Assessing  the  Poten- 
tial of  Artificial  Wetlands  for  Wastewater  Treat- 
ment. 
W90- 11992  5D 

MAGNESIUM 

Magnesium-Salinity  Relation  in  the  Saline  Lake 

Ostracode  Cyprideis  Americana. 

W90-11442  2H 

MAGNETIC  STUDIES 

Paleoenvironmental    Implications    of   Magnetic 
Measurements  on  Sediment  Core  from  Kunming 
Basin,  Southwest  China. 
W90- 10792  2  J 

Magnetic  Susceptibility  in  Sediment  Records  of 
Lake    Adran,     Eastern     Sweden:     Correlation 
Among  Cores  and  Interpretation. 
W90- 10794  2J 

MAINE 

Spodosol   Variability   and    Assessment   of  Re- 
sponse to  Acidic  Deposition. 
W90- 10833  5B 


Sabattus  Pond  Restoration  Project. 
W90- 11074 


5G 


SU-75 


MAINE 


SUBJECT  INDEX 


Restoration  of  Sebasticook  Lake. 
W90-11336 


5G 


I 


Electrode     pH     Error,     Seasonal     Epilimnetic 
pC02,    and    the    Recent    Acidification    of   the 
Maine  Lakes. 
WTO- 11579  5  A 

MAINTENANCE 

Application  of  a  Computer-Based  System  in  the 
Development  of  Objective  River  Maintenance. 
W90-10539  6A 

Issues  Related  to  Interventions  in  Farmer-Man- 
aged Irrigation:  Rehabilitation  of  a  Tank  Irriga- 
tion System. 
W90- 11294  3F 

Repair  of  Runner   Chamber   Liners   at   Chilla 

Power  Station  in  India. 

W90-11541  8C 

Operating   Experience   and   Reliability   Assess- 
ment of  Elements  of  Pumping  Stations. 
W90- 11797  8  A 

Microprocessor-Based    Diagnostic    Device    for 
Protecting     the     Generator-Transformer     Unit 
from  a  Single-Phase  Ground  Fault. 
W90-11800  8C 

MALAYSIA 

Geomorphological  Basis  of  Beach  Resort  Sites: 

Some  Malaysian  Examples. 

W90- 11637  2J 


Management  of  Water  in  Malaysia. 
W90-11818 


5G 


MAMMALS 

Differences  in  Uptake  of  Persistent  Pollutants 

for  Predators  Feeding  in  Aquatic  and  Terrestrial 

Habitats. 

W90-10697  5B 

MANAGEMENT  PLANNING 

Expert  Systems  for  the  Interpretation  of  River 

Quality  Data. 

W90- 10543  5G 

Wastewater    Planning    and    Administration    in 

Southeastern  Coastal  Jurisdictions. 

W90- 10647  5G 

Rapid  Assessment  of  Coastal  Zone  Management 

Requirements:  A  Case-Study  from  the  Arabian 

Gulf. 

W90- 10744  6A 

Long-Term  Management  Strategy  for  Dredged 
Material  Disposal  for  the  Naval  Weapons  Sta- 
tion, Yorktown,  Yorktown,  Virginia;  Naval 
Supply  Center,  Cheatham  Annex,  Williamsburg, 
Virginia;  and  Naval  Amphibious  Base,  Little 
Creek,  Norfolk,  Virginia.  Phase  I:  Evaluation  of 
Existing  Management  Options  and  Data. 
W90- 11072  5E 

Sludge    Management    Planning    Takes    Metro 
Denver  Sludge  from  Liability  to  Asset. 
W90-11131  5E 

New  Federal  Regulations  on  Dredging. 

W90- 11331  6E 

Harmonizing  New  Pump  Station  into  Existing 

Systems. 

W90-11512  5D 

System  Model  to  Analyse  Environmental  Carry- 
ing Capacity  for  Managing  Urban  Growth  of  the 
Taipei  Metropolitan  Region. 
W90-11805  5G 

Planning  of  Water  Resources  System  Manage- 
ment. 
W90-11812  6A 


Setting  the  Agenda  for  Estuarine  Water  Quality 
Management:  Lessons  from  Puget  Sound. 
W90-11831  5G 

Management  of  a  Liquid- Waste-Hauler  Control 

Program. 

W90-11973  5D 

MANGANESE 

Contrasting  Behaviour  of  Manganese  in  the  Sur- 
ficial  Sediments  of  Thirteen  South-Central  On- 
tario Lakes. 
W90- 10842  5B 

Biological     Treatment     of     Manganese     from 

Mining  Seepage:  Pilot  Plant  Studies. 

W90- 10998  5D 

MANGROVE  SWAMPS 

Aeration  Method  Investigations  in  a  Red  Man- 
grove Dominated  Mosquito  Control  Impound- 
ment. 
W90- 10606  5G 

Abundances  of  Benthic  Microfauna  in  Relation 
to  Outwelling  of  Mangrove  Detritus  in  a  Tropi- 
cal Coastal  Region. 
W90- 11220  2H 

MANUALS 

Federal  Manual  for  Identifying  and  Delineating 

Jurisdictional  Wetlands. 

W90- 11278  2H 

MANUFACTURED  GAS 

Bioremediation  of  Former   Manufactured  Gas 

Plant  Sites. 

W90- 10970  5G 

MANURE 

Nitrous  Oxide  Production  from  Injected  Liquid 

Dairy  Manure. 

W90-10828  5E 

MAPPING 

Cartographic  Modeling  of  Nonpoint  Pollutant 

Surfaces  for  a  Coastal  Drainage  Area. 

W90- 10591  7C 

Development  of  Wetlands  Mapping  Procedures 
for  Forest  Planning  in  Southeast  Alaska. 
W90-10917  7  A 

Airborne  Gamma  Radiation  Snow  Water  Equiv- 
alent and  Soil  Moisture  Measurements  and  Satel- 
lite Areal  Extent  of  Snow  Cover  Measurements: 
A  User's  Guide,  Version  3.0. 
W90- 11070  2C 

Investigation  of  Ground  Water  Flow  Patterns 
from  Comparison  of  Fault,  Joint  and   Photo- 
Lineament  Trends  in  the  Edwards  Limestone, 
Texas,  U.S.A. 
W90- 11374  2F 

Mapping  Surface  Energy  Balance  Components 
by  Combining  Landsat  Thematic  Mapper  and 
Ground-Based  Meteorological  Data. 
W90-11811  7C 

MAPS 

National  Wetlands  Inventory  in  North  Carolina. 
W90- 10600  7C 

Low  Flow  During  the  1988  Drought  in  Tennes- 
see. 
W90- 11228  7C 

Use   of   Digital    Elevation    Models   for   Flood 

Hazard  Mapping. 

W90- 11428  7C 

MARATHON  BATTERY  SITE 

Superfund  Record  of  Decision:  Marathon  Bat- 
tery, NY. 
W90- 11332  5G 


MARINAS 

Use  of  Marine  Sanitation  Devices  on  Maryland 

Waters  of  the  Chesapeake  Bay. 

W90- 10651  5E 

MARINE  ALGAE 

Differential    Response   of  Marine   Diatoms   to 

Trace  Metals. 

W90- 10881  5C 

Influence  of  Light  Intensity  and  Photoadapta- 

tion   on   the   Toxicity   of  PCB   to   a   Marine 

Diatom. 

W90- 11852  5C 

MARINE  BACTERIA 

Hydrocarbon  Mineralization  in  Sediments  and 
Plasmid  Incidence  in  Sediment  Bacteria  from  the 
Campeche  Bank. 
W90- 11520  5B 

Differential  Rates  of  Digestion  of  Bacteria  by 
Freshwater  and  Marine  Phagotrophic  Protozoa. 
W90- 11525  2H 

Some  Aspects  of  Microbiology  of  the  Gulf  of 

Finland. 

W90- 11897  2L 

MARINE  BIOLOGY 

Ecological  Investigations  in  the  Onshore  Pelagic 
Zone  near  Warnemunde  from  March   1985  to 
March  1986. 
W90- 11883  2L 

Important   Ecological   Features   of  the   Polish 

Costal  Zone  of  the  Baltic  Sea. 

W90- 11884  5C 

Results  of  Ecological   Enclosure  Experiments 

with  Pelagic  Communities  of  the  Arkona  Sea 
(Baltic  Sea). 

W90- 11892  2L 

MARINE  ENVIRONMENT 

Methodology  of  Chemical  Monitoring  in  the 

Marine  Environment. 

W90- 10683  5A 

Critical  Review  of  Selected  Heavy  Metal  and 
Chlorinated  Hydrocarbon  Concentrations  in  the 
Marine  Environment. 
W90-10699  5B 

Summer  Phytoplankton  in  the  Near-East  Part  of 
the  Mediterranean  Sea:  Biomass  and  Limiting 
Factors  (in  Russian). 
W90- 10748  2L 

Problems  of  the  Radiocarbon  Method  Applica- 
tion for  Estimating  the  Primary  Production  of 
Oligotrophic  Waters  (in  Russian). 
W90- 10750  7B 

Experimental    Variables   in    Biodegradation   of 

Surfactant  in  Marine  Environment. 

W90-10885  5B 

Biogeochemistry  of  Butyltins  in  an  Enclosed 

Marine  Ecosystem. 

W90-11719  5B 

Coastal  and  Marine  Environmental  Stress  in  the 

St.  Vincent  Grenadines. 

W90-11819  4C 

MARINE  POLLUTION 

Methodology   of  Chemical   Monitoring  in  the 

Marine  Environment. 

W90- 10683  5A 

Monitoring  Activities  in  the  Federal  Republic  of 
Germany  Pursuant  to  International  Conventions 
and  National  Legislation. 
W90- 10685  5A 


SU-76 


SUBJECT  INDEX 


MASS  SPECTROMETRY 


Seabirds  as  Monitor  Organisms  of  Contaminants 

Along  the  German  North  Sea  Coast. 

W90- 10688  5  A 

Chemical  Monitoring  in  the  Dutch  Wadden  Sea 
by  Means  of  Benthic  Invertebrates  and  Fish. 
W90- 10690  5  A 

Use  of  Carbonyl  Iron  to  Induce  Iron  Loading  in 

the  Mussel  Mytilus  edulis. 

W90- 10874     "  5  A 

Experimental    Variables    in    Biodegradation   of 

Surfactant  in  Marine  Environment. 

W90- 10885  5B 

Gas  Chromatographic  and  Capillary  Gas  Chro- 
matographic/Mass  Spectrometric  Determination 
of  Organic  Sulfur  Compounds  (OSCs)  in  Sedi- 
ment from  Ports:  Significance  of  These  Com- 
pounds as  an  Oil  Pollution  Index. 
W90-10889  5A 

Experimental  and  Environmental  Induction  of 

Cytochrome    P450E    in    Fish    from    Bermuda 

Waters. 

W90- 11550  5  A 

Metallothionein  as  an  Indicator  of  Heavy-Metal 
Exposure  in  Two  Subtropical  Fish  Species. 
W90- 11551  5  A 

Changes  in  the  Biochemical  Composition  of  a 
Subtropical  Bivalve,  Area  Zebra,  in  Response  to 
Contaminant  Gradients  in  Bermuda. 
W90-11552  5C 

Measurement      of      Physiological      Energetics 
(Scope  for  Growth)  and  Chemical  Contaminants 
in  Mussels  (Area  zebra)  Transplanted  Along  a 
Contamination  Gradient  in  Bermuda. 
W90- 11553  5C 

Analysis    of    Macrobenthic    and    Meiobenthic 
Community  Structure  in  Relation  to  Pollution 
and  Disturbance  in  Hamilton  Harbour,  Bermu- 
da. 
W90-11554  5C 


Comparisons  of  Dominance  Curves. 
W90- 11555 


5C 


Water  Quality  Bioassays  in  Two  Bermudan  Har- 
bours Using  the  Ciliate  Euplotes  vannus,  in  Re- 
lation to  Tributyltin  Distribution. 
W90- 11556  5  A 

Global  Aspects  of  Marine  Pollution  Policy~the 
Need  for  a  New  International  Convention. 
W90-11826  5C 


Dumping  at  Sea. 
W90- 11827 


5G 


1ARINE  RESOURCES 

Rapid  Assessment  of  Coastal  Zone  Management 

Requirements:  A  Case-Study  from  the  Arabian 

Gulf. 

W90-10744  6A 

4ARINE  SEDIMENTS 

Polychlorinated  Dibenzo-p-Dioxins  (PCDDs) 
and  Polychlorinated  Dibenzofurans  (PCDFs)  in 
Sediments  and  Fish  in  Hamburg  Harbor  (Po- 
lychlorierte  Dibenzo-p-Dioxine  (PCDDs)  und 
Polychlorierte  Dibenzofurane  (PCDFs)  in  Sedi- 
menten  und  Fischen  aus  dem  Hamburger 
Hafen). 
W90-10545  5B 

Pyrite  Accumulation  in  Salt  Marshes  in  the  East- 
ern Scheldt,  Southwest  Netherlands. 
W90- 10566  2L 

Comparison   of  Phosphorus   Immobilization   in 

Sediments  of  Freshwater  and   Coastal   Marine 

Systems. 

W90- 10572  5B 


Zinc   and    Copper   in    Sediments   of  Southern 

Bohai  Sea. 

W90-10709  5B 

Separation  and  Determination  of  Polycyclic  Ar- 
omatic Hydrocarbons  in  Marine  Sediments. 
W90-10711  5  A 

Gas  Chromatographic  and  Capillary  Gas  Chro- 
matographic/Mass  Spectrometric  Determination 
of  Organic  Sulfur  Compounds  (OSCs)  in  Sedi- 
ment from  Ports:  Significance  of  These  Com- 
pounds as  an  Oil  Pollution  Index. 
W90- 10889  5  A 

Sorption     of     Polychlorinated     Biphenyls     on 
Marine  Sediments:  I.  The  Role  of  the  Organic 
Carbon  Content. 
W90-11170  5B 

Sorption     of    Polychlorinated  Biphenyls    on 

Marine  Sediments:  II.  Effect  of  Removal  of 
Sediment  Organic  Matter. 

W90-11171  5B 

Low  Molecular  Fatty  Acids  in  the  Marine  Sedi- 
ments of  Eutrophic  Coastal  Regions. 
W90-11223  5B 

Hydrocarbon  Mineralization  in  Sediments  and 
Plasmid  Incidence  in  Sediment  Bacteria  from  the 
Campeche  Bank. 
W90- 11520  5B 

Detection  of  Low-Weight  Natural  Organic  Mol- 
ecules from  Marine  Interstitial  Waters  in  Gel 
Chromatography. 
W90- 11772  2K 

Actualistic  Model  of  Mud  Deposition  and  Dia- 

genesis  for  the  Western  Baltic  Sea. 

W90-11880  2L 

Metal  Distribution  in  Sediments  of  the  Baltic 

Sea. 

W90-11881  5B 

MARKET  VALUE 

Application  of  Wetland  Valuation  Techniques: 
Examples  from  Great  Lakes  Coastal  Wetlands. 
W90- 11231  6B 

MARKETING 

Interruptible    Water    Markets    in    the    Pacific 

Northwest. 

W90- 10704  6C 

Municipal  Sewage  Treatment  Plant  Sludge  Man- 
agement. 
W90-11091  5D 

Compost  Marketing:  A  View  from  the  Private 

Sector. 

W90-11138  5E 

What's  Helpful  and  What's  Not  to  the  Success- 
ful Marketing  of  Sewage  Sludge  Compost. 
W90-11139  5E 

Compost  Marketing  and  Its  Effect  on  Operating 
Costs  at  a  50  Wet-Ton-Per-Day  Sludge  Com- 
posting Facility. 
W90-11140  5E 

Market  Development  for  London  Sludge. 
W90-11691  5E 

MARSDIEP  BASIN 

Eutrophication  of  the  Dutch  Wadden  Sea:  Ex- 
ternal Nutrient  Loadings  of  the  Marsdiep  and 
Vliestroom  Basin. 
W90- 10692  5B 

MARSH  MANAGEMENT 

Using  New  Work  and  Maintenance  Material  for 
Marsh  Creation  in  the  Galveston  District. 
W90- 11324  5E 


MARSH  PLANTS 

Plant  Productivity  in  a  Freshwater  Tidal  Marsh, 

Quebec  City  (Quebec),  (Productivite  Vegetale 

dans  un  Marais  Intertidal  d'Eau  Douce,  Quebec 

(Quebec)). 

W90-11187  2H 

Nutritive  Elements  (N  and  P),  Heavy  Metal  (Zn, 
Cu,  Pb,  and  Hg)  and  Plant  Production  in  a 
Freshwater  Tidal  Marsh,  Quebec  City  (Quebec), 
(Elements  Nutritifs  (N  et  P),  Metaux  Lourds 
(Zn,  Cu,  Pb  et  Hg)  et  Productivite  Vegetale 
dans  un  Marais  Intertidal  d'Eau  Douce,  Quebec 
(Quebec)). 
W90-11188  5B 

MARSHES 

Beneficial  Uses  of  Dredged  Material  Within  the 

New  Orleans  District. 

W90-11323  5E 

Using  New  Work  and  Maintenance  Material  for 
Marsh  Creation  in  the  Galveston  District. 
W90- 11324  5E 

MARYLAND 

Coastal   Wetlands  Regulation  in  Maryland:   A 

Program  Evaluation. 

W90-10641  6E 

Extent  and  Trend  of  Nitrate  Contamination  in 

Region  III:  The  Coastal   Plain  and  Piedmont 

Province. 

W90-11063  5B 

Implementation     of    a     Privatized     Municipal 

Sewage  Sludge  Composting  Facility-Baltimore, 

Maryland. 

W90-11141  5E 

Relative  Source  Contributions  of  Sediment  in  a 
Surface  Coal  Mined  Basin  of  Maryland. 
W90-11154  5B 

Hydrogeology  of  the  Canal  Creek  Area,  Aber- 
deen Proving  Ground  Maryland. 
W90- 11224  2F 

Ground-Water  Use  in  the  Coastal  Plain  of  Mary- 
land 1900-1980. 
W90-11240  6D 

MASAN  BAY 

Pollution  in  Masan  Bay,  A  Matter  of  Concern  in 

South  Korea. 

W90-11757  5B 

MASONBORO  ISLAND 

Defining  the  Total  Economic  Value  of  a  Natural 
Environment:  The  Case  of  Masonboro  Island. 
W90- 10645  6B 

MASS  INSTRUMENTS 

Probe  for  Measuring  Depth  to  Water  Surface  in 

Wells. 

W90-10531  7B 

MASS  SPECTROMETRY 

Gas  Chromatographic  and  Capillary  Gas  Chro- 
matographic/Mass  Spectrometric  Determination 
of  Organic  Sulfur  Compounds  (OSCs)  in  Sedi- 
ment from  Ports:  Significance  of  These  Com- 
pounds as  an  Oil  Pollution  Index. 
W90-10889  5A 

USEPA   Method  Study   36,   SW-846  Methods 
8270/3510,   GC/MS   Method   for   Semivolatile 
Organics:  Capillary  Column  Technique;  Separa- 
tory  Funnel  Liquid-Liquid  Extraction. 
W90- 11065  5  A 

Membrane  Mass  Spectroscopy  for  the  Direct 
Trace  Analysis  of  Volatile  Organic  Compounds 
in  Air  and  Water. 
W90-11712  5A 


SU-77 


MASS  TRANSFER 


SUBJECT  INDEX 


* 


MASS  TRANSFER 

Three-Resistance  Transport  Model  for  Dye  Ad- 
sorption onto  Bagasse  Pith. 
W90- 10764  5D 

Carbon  Isotope  Mass  Transfer  As  Evidence  For 

Contaminant  Dilution. 

W90- 11343  5B 

Global  vs.   Local  Phenomena  in  Underground 

Heat  and  Mass  Transfer. 

W90- 11381  2F 

MASS  TRANSPORT 

Three-Resistance  Transport  Model  for  Dye  Ad- 
sorption onto  Bagasse  Pith. 
W90- 10764  5D 

Proceedings  of  the  Fourth  Canadian/American 

Conference  on  Hydrogeology:  Fluid  Flow,  Heat 

Transfer    and    Mass    Transport    in    Fractured 

Rocks. 

W90-11361  2F 

MASS  WASTING 

Fluvial    Response   to   Debris   Associated   with 

Mass  Wasting  during  Extreme  Floods. 

W90- 11657  2E 

MASSACHUSETTS 

Vernal  Pool  Wetlands:  Wildlife  Habitat  Values, 
Acidification,  and  a  Need  for  Management. 
W90-10955  2H 

Implementing  the  Massachusetts  Wetlands  Pro- 
tection Act-The  Local  Perspective. 
W90- 10958  5G 

East    Lake   Waushacum   Diagnostic/Feasibility 

Study,  April  1980-March  1981. 

W90- 11069  5G 

Massachusetts  Lake  Classification  Program. 
W90- 11084  2H 

Superfund  Record  of  Decision:  Koppers  Texar- 

kana,  TX. 

W90-11360  5G 

MASSACHUSETTS  WATER  RESOURCES 
AUTHORITY 

Status  of  MWRA's  Residuals  Management  Pro- 
gram. 
W90- 11092  5E 

MASSACHUSETTS  WETLANDS  PROTECTION 
ACT 

Implementing  the  Massachusetts  Wetlands  Pro- 
tection Act-The  Local  Perspective. 
W90- 10958  5G 

MATERIALS  ENGINEERING 

Functions  and  Applications  of  Geosynthetics  in 

Dams. 

W90- 11457  8G 


Geosynthetics  for  Hydro  Schemes. 
W90- 11458 


8G 


MATERIALS  TESTING 

Manning  Coefficients  for  Plastic  Canal  Linings. 
W90- 11459  8B 

MATHEMATICAL  ANALYSIS 

Three-Resistance  Transport  Model  for  Dye  Ad- 
sorption onto  Bagasse  Pith. 
W90-10764  5D 

Graphs    for     Hydraulic     Design    of    Sanitary 

Sewers. 

W90- 10768  5D 

Algorithm  for  Reliability-Based  Optimal  Design 

of  Water  Networks. 

W90- 10769  6  A 

Von-Karman    Coefficient    in    Sediment    Laden 

Flow. 

W90- 11479  2  J 


Transport  of  Sediments:  Analytical  Solution. 
W90- 11480  2J 

Real-Time  Estimation  of  Furrow  Infiltration. 
W90-11488  3F 

Predicting  Daily  Evapotranspiration  (ET  sub  d) 

from  Short-term  Values. 

W90-11495  2D 

Drawdowns    for    Constant-Discharge    One-Di- 
mensional Leaky  Aquifer. 
W90-11500  2F 

Hydraulic    Conductivity   of   Porous    Media   at 

Low  Water  Content. 

W90-11561  2G 

Quasilinear     Approximation     for     Unsaturated 

Porous  Media  Flow. 

W90- 11650  2G 

Transport  in  Heterogeneous  Porous  Formations: 
Spatial  Moments,  Ergodicity,  and  Effective  Dis- 
persion. 
W90-11655  5B 

MATHEMATICAL  EQUATIONS 

Graphs    for    Hydraulic    Design    of    Sanitary 

Sewers. 

W90- 10768  5D 

Upper  Boundary  Conditions  for  Overland  Flow. 
W90- 10790  2E 

Hydraulics  of  Laminar  Open-Channel  Flow. 
W90- 11463  8B 

Level-Reservoir   Approximation   for   Unsteady 

Flows  on  Sloping  Channels. 

W90- 11474  2H 

Ion  Transport  During  Unsteady  Water  Flow  in 

an  Unsaturated  Clay  Soil. 

W90- 11558  2G 

Lagrangian-Eulerian    Method    with    Zoomable 
Hidden  Fine-Mesh  Approach  to  Solving  Advec- 
tion-Dispersion  Equations. 
W90-11642  5B 

Coupled   Saturated-Unsaturated  Quasilinearized 

Steady  State  Flows  from  Buried  and  Surface 

Cavities. 

W90- 11649  2G 

MATHEMATICAL  MODELS 

River  Flow  Simulation:  Research  and  Develop- 
ments. 
W90- 10540  7C 

Modeling  Seepage  from  Stormwater  Infiltration 

Ponds. 

W90- 10608  4  A 

Delineation    of    Shoreline    Buffer    Zones    for 

Stormwater  Pollution  Control. 

W90-10610  5G 

Three-Dimensional  Flow  Model  for  Analysis  of 
Remediation  Efforts  at  a  Polluted  Coastal  Aqui- 
fer. 
W90- 10629  2F 

Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,   Open-Channel   Flow   and   Trans- 
port Modeling. 
W90- 10652  2E 

One-Dimensional  Equations  of  Unsteady  Open- 
Channel  Flow. 
W90-10653  2E 

Simulation   of  Flow   in   the   Lower  Calcasieu 

River  Near  Lake  Charles,  Louisiana. 

W90- 10663  2E 

Branch  Flow  Model  of  the  Knik  and  Matanuska 

Rivers,  Alaska. 

W90- 10664  2E 


Flow  Model  of  the  Hudson  River  from  Albany 

to  New  Hamburg,  New  York. 

W90- 10666  2L 

Ecosystem  Model  of  the  Western  Wadden  Sea: 
A  Bridge  Between  Science  and  Management. 
W90- 10695  2L 

Modeling  Soluble  Chemical  Transfer  to  Runofl 
with  Rainfall  Impact  as  a  Diffusion  Process, 
W90-10819  5B 

Transfer  Function  Model  of  Field-Scale  Solute 

Transport  Under  Transient  Water  Flow. 

W90- 10820  2G 

Numerical  Model  of  the  Effects  of  Propellei 
Wash  and  Ship-Induced  Waves  from  Commer- 
cial Navigation  in  an  Extended  Navigatior 
Season  on  Erosion,  Sedimentation,  and  Watei 
Quality  in  the  Great  Lakes  Connecting  Channel; 
and  Harbors. 
W90- 11088  2J 

Modeling  Soil  Erosion  and  Sediment  Yield. 
W90-11311  2J 

Research  Progress  on  Soil  Erosion  Processe 
and  a  Basis  for  Soil  Conservation  Practices. 
W90-11312  1 

Erodibility  and  Erosivity. 

W90-11313  2. 

Numerical  Modeling  of  Upward  Migration  o 
Underground  Wastes  Through  Hydrologic  Con 
duits  Around  the  Wellbore. 
W90-11384  51 

Assessment   of  Some   Soil   Erosion   Predictioi 
Models  for  Application  to  the  Philippines. 
W90- 11397  2, 

Towards  the  Regionalization  of  Hydraulic  ani 
Plant-Soil  Parameters  for  Modelling  Soil  Mois 
ture  Conditions  of  a  Catchment. 
W90- 11429  2C 

Formation  and  Fate  of  a  River  Plume:  A  Nu 

merical  Model. 

W90- 11445  21 

Diffusion  Models  Applied  to  Channel  Degrada 

tion. 

W90- 11462  2 

Mathematical  Modeling  of  Plunging  Reservoi 

Flows. 

W90- 11465  81 

Rainfall  and  Soil  Detachment. 

W90- 11487  2 

Real-Time  Estimation  of  Furrow  Infiltration. 
W90-11488  31 


Applying  Partial  Irrigation  in  Pakistan. 
W90- 11491 


31 


Functional  Sensitivity  Analysis  of  Four  Method 

to  Generate  Soil  Hydraulic  Functions. 

W90- 11569  2( 

Effective  Hydraulic  Conductivity  for  Graduall 

Varying  Flow. 

W90- 11648  21 

Method  for  Testing  Whether  Model  Prediction 
Fall  Within  a  Prescribed  Factor  of  True  Value 
with  an  Application  to  Pesticide  Leaching. 
W90- 11697  71 

Acquisition  and  Analysis  of  Groundwater/ Aqu 

fer  Samples:  Current  Technology  and  the  Trad 

Off  Between  Quality  Assurance  and  Practici 

Considerations. 

W90- 11709  71 


SU-78 


SUBJECT  INDEX 


MEMBRANE  PROCESSES 


Modeling  of  the  Quality  of  Large  Water 
Courses:  Eutrophication,  the  Case  of  Moselle 
and  Doubs  Rivers  (Modelisation  de  la  Qualite  de 
Grands  Cours  d'Eau  Eutrophisation:  Case  de  la 
Muselle  et  du  Doubs). 
W90-11725  5B 

Modelling  of  Eutrophication  in  the  River  Loire- 
the  POLUPA  Model  (Modelisation  de  l'Eutro- 
phication  en  Loire). 
W90-11726  5B 

Model  of  Nitrification  of  Waste  into  the  Gar- 
onne River  at  the  Level  of  the  City  of  Toulouse 
(Modele  de  la  Nitrification  des  Rejets  dans  la 
Garonne  au  Niveau  de  l'Agglomeration  Toulou- 
saine). 
W90-11727  5B 

POLDER  Computation  Code,  for  the  Simula- 
tion of  the  Dispersion  of  a  Pollutant  in  a  River 
(Modelisation  de  la  Dispersion  d'une  Pollution 
en  Riviere:  le  Programme  POLDER). 
W90-11729  5B 

Comparison  of  Numerical  Schemes  for  the  Ad- 

vection-Dispersion     Equation     (Evaluation     de 

Schemas  Numeriques  pour  la  Modelisation  de 

l'Advection-Dispersion). 

W90- 11730  7C 

Modelling  Ulva  Coastal  Mass  Blooms  with  Ap- 
plications (La  Modelisation  des  Marees  Vertes' 
Li  Horales  et  ses  Applications). 
W90- 11732  5C 

Potential  Effect  of  Nitrogen  from  Rivers  on  the 
Marine  Phytoplankton  between  Roscoff  and 
Saint-Breuc  (Effect  Potential  des  Apports 
d' Azote  d'Origine  Fluviale  sur  le  Phytoplankton 
Mrin  entre  Roscoff  et  Satint-Brieuc). 
W90-11734  5C 

Modelling  Dissolved  and  Particulate  Contami- 
nants Transport  in  the  Morlaix  Estuary.  Appli- 
cation to  Enteric  Bacteria  Discharge  (Modelisa- 
tion du  Transpor  Dissous  et  Particulate  dans 
l'Estuaire  de  Morlaix.  Application  au  Devenir 
des  Bacteries  Enteriques). 
W90-11737  5B 

Hydro-Ecological  Model  of  the  Tunis  Lake 
(Modele  Hydro-Ecologique  du  lac  de  Tunis). 
W90- 11739  5G 

Numerical  Model  for  the  Equilibrium  Shape  of 

Electrified  Raindrops. 

W90-11810  2B 

Behavior  of  NTA   and   EDTA   in   Biological 

Wastewater  Treatment. 

W90- 11997  5B 

Competitive   Adsorption   of  Trichloroethylene 
and  Humic  Substances  from  Groundwater  on 
Activated  Carbon. 
W90- 12003  5F 

IATHEMATICAL  STUDIES 

Sudden  Excavation  of  a  Long  Circular  Tunnel 

in  Elastic  Ground. 

W90- 11085  8H 

Assessment  of  Organic  Source  Contributions  in 
Coastal   Waters  by   Principal   Component   and 
Factor  Analysis  of  the  Dissolved  and  Particulate 
Hydrocarbon  and  Fatty  Acid  Contents. 
W90-11711  7C 

Factor    Analysis    for    Assigning    Sources    of 

Groundwater  Pollution. 

W90- 11743  7C 


Hydraulic  Calculation  of  a  Confluence. 
W90-11801 


8B 


MCCLELLAN  AIR  FORCE  BASE 

McClellan  Air  Force  Base  Plating  Shop  Rinse 

Waste  Recycle  System. 

W90- 11340  5D 

MEASURING  INSTRUMENTS 

Sequential  Precipitation  Sampling  Apparatus. 
W90-10551  7B 

Dielectric  Properties  and  Influence  of  Conduc- 
tivity in  Soils  at  One  to  Fifty  Megahertz. 
W90- 10821  2G 

Use  of  a  Hydraulic  Potentiomanometer  to  De- 
termine Ground-Water  Gradients  in  a  Wetland, 
Colorado. 
W90-10928  7B 

Gas  Transfer  Limitations  in  Environmental  Re- 

spirometry. 

W90-11011  7B 

Bubble  Dynamics  and  Air  Dispersion  Mecha- 
nisms of  Air  Flotation  Process  Systems:  Part  B. 
Air  Dispersion. 
W90-11018  5D 

Effects  of  Installation  of  Piezometers  and  Wells 
on  Groundwater  Characteristics  and  Measure- 
ments. 
W90-11145  2F 

Selenium  in  Aqueous  Solutions:  The  Impossibil- 
ity of  Obtaining  a  Meaningful  Eh  Using  a  Plati- 
num Electrode,  with  Implications  for  Modeling 
of  Natural  Waters. 
W90-11441  5A 

Improved  Inverted  V-Notch  or  Chimney  Weir. 
W90- 11494  7B 

Transparency  Calibrations  for  Lake  St.  Clair  and 

Lake  Michigan. 

W90- 11664  2H 

Membrane  Mass  Spectroscopy  for  the  Direct 
Trace  Analysis  of  Volatile  Organic  Compounds 
in  Air  and  Water. 
W90-11712  5A 

Monitor  for  Continuous  Measurement  of  Tem- 
perature, pH  and  Conductance  of  Wet  Precipita- 
tion: Preliminary  Results  from  the  Adirondack 
Mountains,  New  York. 
W90-11788  7B 

Comparison    of    Soil    Water    Chemistry    and 

Sample  Size  Requirements  for  Pan  vs  Tension 

Lysimeters. 

W90- 11874  2G 

MEASURING  WASTING 

Pore  Pressure  Response  During  Failure  in  Soils. 
W90- 10532  2G 

MEAT  PROCESSING  INDUSTRY 

Performance  Analysis  of  a  Continuously  Fed, 

Intermittently  Decanted  Activated  Sludge  Plant 

Receiving   a   High    Ammonia    Packing   House 

Waste. 

W90- 11054  5D 

Treatment  of  Pork  Processing  Wastewater  in  a 
Covered  Anaerobic  Lagoon  with  Gas  Recov- 
ery. 
W90- 11055  5D 

Operating  Experience:  Anaerobic  Treatment  at 

Packerland  Packing. 

W90-11056  5D 

MECHANICAL  EQUIPMENT 

Static  and  Dynamic  Effects  of  the  Pipe  Insertion 

Machine  Technique. 

W90- 11270  5D 

MECHANICAL  FAILURE 

Mechanical  Seals:  Problems  and  Solutions. 
W90- 11606  8C 


MEDICINE  LAKE 

Management  Alternatives  Report  on  the  Diag- 
nostic Feasibility  Study  for  Medicine  Lake.  Hen- 
nepin County,  Minnesota. 
W90- 11269  5G 

MEDITERRANEAN  SEA 

Summer  Phytoplankton  in  the  Near-East  Part  of 
the  Mediterranean  Sea:   Biomass  and  Limiting 
Factors  (in  Russian). 
W90- 10748  2L 

Autotrophic  Plankton  Components  in  the  East- 
ern Part  of  the  Mediterranean  Sea  (in  Russian). 
W90- 10749  2L 

Problems  of  the  Radiocarbon  Method  Applica- 
tion for  Estimating  the  Primary  Production  of 
Oligotrophic  Waters  (in  Russian). 
W90-10750  7B 

Effect   of  Organic    Nitrogen   Enrichments   on 
Marine  Planktonic  Networks  and  Heterotrophic 
Bacterial  Potential. 
W90-11219  5C 

Determination  of  Organophosphorus  Com- 
pounds in  Mediterranean  Coastal  Waters  and 
Biota  Samples  Using  Gas  Chromatography  with 
Nitrogen-Phosphorus  and  Chemical  Ionization 
Mass  Spectrometric  Detection. 
W90- 11708  5  A 

MED  POL  Survey  of  Organotins  in  the  Medi- 
terranean. 
W90-11759  5B 

MEGHNA  RIVER 

Suspended  Sediment  Movement  in  the  Estuary 

of     the     Ganges-Brahmaputra-Meghna     River 

System. 

W90- 11446  2L 

MEMBRANE  PROCESSES 

Membranes,    Membrane    Processes,    and   Their 
Applications:   Needs,   Unsolved   Problems,  and 
Challenges  of  the  1990's. 
W90-10573  3A 

Performance  of  RO  Membranes  in  Correlation 
with   Membrane   Structure,   Transport   Mecha- 
nisms of  Matter  and  Module  Design  (Fouling). 
State  of  the  Art. 
W90-10574  3A 

RO  for  Improved  Products  in  the  Food  and 
Chemical  Industries  and  Water  Treatment. 
W90-10575  3A 

Separation    Potential    of   Nanofiltration    Mem- 
branes. 
W90- 10576  3  A 

Flux  Decline  in  Ultrafiltration  Processes. 
W90-10578  3A 


Ultrafiltration  Applications. 
W90- 10579 


3A 


Rheological   Screening  Method  for  Membrane 

Modifying  Polymers. 

W90- 10580  3  A 

Microfiltration  Membranes,  Cross-Flow  Trans- 
port Mechanisms  and  Fouling  Studies. 
W90-10581  3A 

Comparison   of  Two  Commercial   Membranes 

Used  for  Biogas  Upgrading. 

W90-10583  5D 

Opportunities   for   Membrane   Technologies   in 

Pollution  Control  Applications. 

W90- 11003  5D 


SU-79 


MEMBRANES 


SUBJECT  INDEX 


I 


MEMBRANES 

Membranes,    Membrane    Processes,    and   Their 
Applications:   Needs,   Unsolved   Problems,   and 
Challenges  of  the  1990's. 
W90- 10573  3  A 

Performance  of  RO  Membranes  in  Correlation 
with    Membrane   Structure,   Transport   Mecha- 
nisms of  Matter  and  Module  Design  (Fouling). 
State  of  the  Art. 
W90- 10574  3  A 

Preparation  of  Ultrafiltration  Membranes.  State 

of  the  Art. 

W90-10577  3A 

Separation  of  Dissolved  Organics  from  Water  by 

Pervaporation. 

W90- 11740  5F 

MERCURY 

Toxicity  of  Cadmium,  Copper,  and  Mercury  to 

Isolated  Trout  Hepatocytes. 

W90- 10721  5C 

Observations  of  Methylmercury  in  Precipitation. 
W90- 10847  5  A 

Mercury  in  Surficial  Waters  of  Rural  Wisconsin 

Lakes. 

W90- 10849  5B 

Mercury   Concentrations   in   Inland   Waters  of 

Gold-Mining  Areas  in  Rondonia,  Brazil. 

W90- 10850  5B 

Selenium  Method  for  Treatment  of  Lakes  for 

Elevated  Levels  of  Mercury  in  Fish. 

W90- 10868  5F 

Effect  of  Thiol  Compounds  and  Flavins  on  Mer- 
cury and  Organomercurial  Degrading  Enzymes 
in  Mercury  Resistant  Aquatic  Bacteria. 
W90-10876  5B 

Mercury  Sulphide  (HgS)  Crystals  in  the  Cell 

Walls  of  the  Aquatic  Bryophytes,  Jungermannia 

vulcanicola  Steph.  and  Scapania  undulata  (L.) 

Dum. 

W90-11175  5B 

Heavy  Metals  Regulate  Physiological  and  Be- 
havioral Events  by  Modulating  Ion  Channels  in 
Neuronal  Membranes  of  Molluscs. 
W90-11209  5C 

Mercury  in  Fish  in  Swedish  Lakes:  Linkages  to 
Domestic  and  European  Sources  of  Emission. 
W90- 11581  5B 

New  Source  Identification  of  Mercury  Contami- 
nation in  the  Great  Lakes. 
W90-11721  5B 

Changes  in  Brain  Monoamine  Levels  and  Mono- 
amine Oxidase  Activity  in  the  Catfish,  Clarias 
batrachus,    During    Chronic    Treatments    with 
Mercurials. 
W90- 11839  5C 

Interrelationships  Between  Mercury  Levels  in 
Yearling    Yellow    Perch,    Fish    Condition    and 
Water  Quality. 
W90- 11869  5B 

Mercury  in  the  Swedish  Mor  Layer-Linkages  to 
Mercury  Deposition  and  Sources  of  Emission. 
W90-1I871  5B 

Aqueous    Inputs    of   Mercury    to    Precambrian 

Shield  Lakes  in  Ontario. 

W90-11917  5B 

Partitioning  and  Bioavailability  of  Mercury  in  an 
Experimentally  Acidified  Wisconsin  Lake. 
W90- 11922  5B 


Factors   Affecting    Mercury    Accumulation    in 
Fish  in  the  Upper  Michigan  Peninsula. 
W90-11923  5B 

Mercury  Accumulation  in  Yellow  Perch  in  Wis- 
consin Seepage  Lakes:  Relation  to  Lake  Charac- 
teristics. 
W90-11924  5B 

MERCURY  COMPOUNDS 

Effect  of  Thiol  Compounds  and  Flavins  on  Mer- 
cury and  Organomercurial  Degrading  Enzymes 
in  Mercury  Resistant  Aquatic  Bacteria. 
W90-10876  5B 

MESOSCALE  CONVECTION 

Investigations  of  a  Winter  Mountain  Storm  in 
Utah.  Part  I:  Synoptic  Analyses,  Mesoscale  Kin- 
ematics, and  Water  Release  Rates. 
W90- 11808  2B 

Investigations  of  a  Winter  Mountain  Storm  in 

Utah.  Part  II:  Mesoscale  Structure,  Supercooled 

Liquid  Water  Development,  and  Precipitation 

Processes. 

W90-11809  2B 

METABOLISM 

Rates  of  Microbial  Metabolism  in  Deep  Coastal 

Plain  Aquifers. 

W90- 11526  2F 

Changes  in  Brain  Monoamine  Levels  and  Mono- 
amine Oxidase  Activity  in  the  Catfish,  Clarias 
batrachus,    During    Chronic    Treatments    with 
Mercurials. 
W90-11839  5C 

METAL  ACCUMULATION 

Use  of  Carbonyl  Iron  to  Induce  Iron  Loading  in 

the  Mussel  Mytilus  edulis. 

W90- 10874     '  5  A 

METAL  COMPLEXES 

NTA   and   Lead   Speciation  in   Natural   Water 

Conditions. 

W90- 11676  5B 

Study  of  Interactions  between  Heavy  Metals  and 
Sewage    Sludges:    Determination    of    Stability 
Constants  and  Complexation  Capacities  of  Com- 
plexes Formed  with  Cu  and  Cd. 
W90-11773  5D 

METAL-FINISHING  WASTES 

Studies  on  Interactions  Between  Components  of 
Electroplating    Industry   Wastes:    Influence   of 
Nickel  and  Calcium  on   Interactions  Between 
Cadmium,  Copper,  Chromium  and  Zinc. 
W90- 10860  5B 

Treating   Electroplating   Wastewater  Using  an 

Anaerobic  Filter. 

W90- 10995  5D 

Oil  and  Grease  Removal  from  a  Concentrated 
Source  in  the  Metal  Finishing  Industry. 
W90-11029  5D 

Evaluation  of  Noncyanide  Metal  Strippers. 
W90- 11030  5G 

Sodium  Sulfide/Ferrous  Sulfate  Metals  Treat- 
ment for  Hazardous  Waste  Minimization. 
W90- 11031  5D 

Zero  Sludge/Zero  Discharge  Pretreatment  Sys- 
tems for  the  Metal  Finishing  and  Plating  Indus- 
try. 
W90- 11036  5D 

Characterization  of  Phytotoxicity  of  Metal  En- 
graving Effluent  Samples. 
W90-11165  5C 

McClellan  Air  Force  Base  Plating  Shop  Rinse 

Waste  Recycle  System. 

W90-11340  5D 


Pilot  Field  Verification  Studies  of  the  Sodium 
Sulfide/Ferrous  Sulfate  Treatment  Process. 
W90- 11356  5D 


METAL  STRIPPERS 

Evaluation  of  Noncyanide  Metal  Strippers. 
W90- 11030 


5G 


METALLOTHIONEINS 

Involvement  of  Cortisol  and  Metallothionein- 
like  Proteins  in  the  Physiological  Responses  of 
Tilapia  (Oreochromis  mossambicus)  to  Sublethal 
Cadmium  Stress. 
W90-10736  5C 

Metallothionein  as  an  Indicator  of  Heavy-Metal 
Exposure  in  Two  Subtropical  Fish  Species. 
W90-11551  5A 

METALS 

Zinc   and   Copper   in   Sediments   of  Southern 

Bohai  Sea. 

W90- 10709  SB 

Elemental  Analysis  of  Lake  Sediment  from  Sud- 
bury,   Canada,    Using    Particle-Induced    X-ray 
Emission. 
W90- 10843  5B 

Use  of  Lichen  Biomass  to  Monitor  Dissolved 

Metals  in  Natural  Waters. 

W90- 10879  5A 

Treatment  of  Wastes  Containing  Arsenic,  Seleni- 
um, Thallium,  and  Mercury  Compounds. 
W90- 11035  5D 

Chitosan  in  Crab  Shell  Wastes  Purifies  Electro- 
plating Wastewater. 
W90-11213  5D 

Simultaneous  Extraction  Scheme:  A  Method  tc 
Characterise  Metal  Forms  in  Sewage  Sludge 
W90-11216  7B 

Metal  Releases  from  Toxic  Wastes  and  theii 
Impact  on  Groundwater  and  Surface  Waters 
W90-11411  5B 

Stimulation  and  Inhibition  of  Anaerobic  Process- 
es by  Heavy  Metals:  A  Review. 
W90- 11587  5D 

Study  of  Some  Organophosphorous  Compounds 
as  Extractants  for  Metal  Monitoring  in  Munici- 
pal Wastewater. 
W90- 11609  5E 

Metal  Distribution  in  Sediments  of  the  Baltic 

Sea. 

W90- 11881  5B 

METEORIC  WATER 

Geochemical  Imprint  of  Meteoric  Diagenesis  ir 
Holocene  Ooid  Sands,  Schooner  Cays,  Bahamas 
Correlation   of  Calcite   Cement   Geochemistry 
with  Extant  Groundwaters. 
W90- 11855  2F 

METEOROLOGICAL  DATA 

Radar   Signal   Interpretation   in   Warm   Seasor, 

Rainstorms. 

W90-11985  2B 

METEOROLOGICAL  DATA  COLLECTION 

Sequential  Precipitation  Sampling  Apparatus. 
W90- 10551  7B 

Mean  Seasonal  and  Spatial  Variability  in  Gauge- 
Corrected,  Global  Precipitation. 
W90- 11443  2B 

METEOROLOGICAL  MODELS 

Sensitivity  of  Wintertime  Precipitation  and  Soil 
Hydrology  Simulation  Over  the  Western  United 
States  to  Lower  Boundary  Specifications. 
W90- 11423  2B 


SU-80 


SUBJECT  INDEX 


MICROBIOLOGICAL  STUDIES 


ITEOROLOGY 

legional  Rainfall  Frequency  Analysis  Via  Sto- 

hastic  Storm  Transposition. 

V90- 10784  2B 

"reezing  Nucleation  Rates  of  Dilute  Solution 
)roplets  Measured  Between  -30  C  and  -40  C  in 
Moratory  Simulations  of  Natural  Clouds. 
V90- 10798  2B 

iffects  of  van  der  Waals  Attractions  on  Cloud 

)roplet  Growth  by  Coalescence. 

V90- 10799  2B 

)etails  of  Colliding  Thunderstorm  Outflows  as 

)bserved  by  Doppler  Lidar. 

V90- 10800  2B 

"emporal  and  Vertical  Distribution  of  Acidity 
nd  Ionic  Composition  in  Clouds:  Comparison 
tetween  Modeling  Results  and  Observations. 
V90-10801  5B 

tecent    Trends    in    Precipitation    in    Eastern 

Canada. 

V90- 11425  2B 

dean  Seasonal  and  Spatial  Variability  in  Gauge- 

Zorrected,  Global  Precipitation. 

V90- 11443  2B 

)eterministic  Signals  in  Precipitation  Records 

rom  the  American  Corn  Belt. 

V90-11444  2B 

Jse  of  Simple  Daily  Atmospheric  Circulation 
rypes   for   the   Interpretation   of  Precipitation 
Composition  at  a  Site  (Eskdale  Muir)  in  Scot- 
Mid,  1978-1984. 
V90-11783  2B 

nvestigations  of  a  Winter  Mountain  Storm  in 
Jtah.  Part  I:  Synoptic  Analyses,  Mesoscale  Kin- 
matics,  and  Water  Release  Rates. 
V90-U808  2B 

nvestigations  of  a  Winter  Mountain  Storm  in 

Jtah.  Part  II:  Mesoscale  Structure,  Supercooled 

Jquid  Water  Development,  and  Precipitation 

'rocesses. 

V90-11809  2B 

dapping  Surface  Energy  Balance  Components 
>y  Combining  Landsat  Thematic  Mapper  and 
3round-Based  Meteorological  Data. 
V90-11811  7C 

'orecasting  Sahel  Rainfall-An  Update. 

V90- 11975  2B 

ladar   Signal   Interpretation   in   Warm   Season 

lainstorms. 

V90- 11985  2B 

ETHANE 

Dissolved  Oxygen  and  Methane  in  Water  by  a 
3C  Headspace  Equilibration  Technique. 
W90-11610  5A 

ETHANE  BACTERIA 

Degradation   of  Trichloroethylene   and   Trans- 
1,2-Dichloroethylene  by  a  Methanotrophic  Con- 
iortia  in  a  Trickle-Type  Bioreactor. 
iV90- 11339  5D 

Distribution   and    Activity   of   Methanotrophic 
Bacteria  in  a  Brackish  Water  Ecosystem. 
W90-11900  2L 

ETHANESULFONATE 

Methanesulfonate  in  Rainwater  at  Cape  Grim, 

rasmania. 

W90- 10777  5B 

ETHANOGENESIS 

\naerobic   Digestion   of  Processed   Municipal 
Solid  Waste  Using  a  Novel  High  Solids  Reactor: 


Maximum  Solids  Levels  and  Mixing  Require- 
ments. 
W90- 10677  5D 

Treatment  of  Pork  Processing  Wastewater  in  a 
Covered  Anaerobic  Lagoon  with  Gas  Recov- 
ery. 
W90- 11055  5D 

Thermophilic  Methane  Production  from  Dairy 

Cattle  Waste. 

W90-11179  5D 

Growth-rate  Inhibition  of  Acetoclastic  Methan- 

ogens  by  Ammonia  and  pH  in  Poultry  Manure 

Digestion. 

W90-11182  5D 

Biodegradation  of  2-Furaldehyde  Under  Nitrate- 
Reducing  Methanogenic  Conditions. 
W90-11847  5D 

Methanogenesis  in  Different  Parts  of  a  Brackish 

Water  Ecosystem. 

W90- 11899  2L 

METHANOL 

Study  of  the  Effects  of  Methanol  in  Start-Up  of 

UASB  Reactors. 

W90-11590  5D 

METHYL  PARATHION 

Kinetic  Spectrophotometric  Method  to  Deter- 
mine the  Insecticide  Methyl  Parathion  in  Com- 
mercial Formulations  and  the  Aqueous  Environ- 
ment. 

W90- 11746  5  A 

METHYLMERCURY 

Observations  of  Methylmercury  in  Precipitation. 
W90- 10847  5  A 

Methylmercury     in     Some     Swedish     Surface 

Waters. 

W90-11916  5B 

Environmental  Factors  Affecting  the  Formation 
of  Methylmercury  in  Low  pH  Lakes. 
W90-11918  5B 

Factors    Affecting    Mercury    Accumulation    in 
Fish  in  the  Upper  Michigan  Peninsula. 
W90-11923  5B 

Human  Health  Risks  From  Methylmercury  in 

Fish. 

W90- 11926  5C 

METOLACHLOR 

Effect  of  Subsurface  Drainage  on  Runoff  Losses 
of  Atrazine  and  Metolachlor  in  Southern  Louisi- 


ana. 
W90-11842 


5B 


METROPOLITAN  WATER  MANAGEMENT 

Status  of  MWRA's  Residuals  Management  Pro- 


gram. 
W90- 11092 


5E 


MEXICO 

Biological  and  Physiological  Characterization  of 
the  Rio  Carrizal  Estuary,  Tamaulipas,  Mexico. 
W90-10680  2L 

Oxidation  States  of  Arsenic  in  Well-Water  from 
a  Chronic  Arsenicism  Area  of  Northern  Mexico. 
W90- 10778  2K 

Convection  and  Rainfall  over  Mexico  and  Their 

Modulation  by  the  Southern  Oscillation. 

W90- 10782     "  2B 

Hydrology  and  Rain  Flushing  of  the  Nichupte 

Lagoon  System,  Cancun,  Mexico. 

W90- 11933  2L 

Permanent    US-Mexico   Border   Environmental 

Health  Commission. 

W90-11940  5G 


MICHIGAN 

Flow  Model  of  Saginaw  River  Near  Saginaw, 

Michigan. 

W90-10658  2E 

Mechanisms  of  Water  Quality  Improvement  in 

Wetland  Treatment  Systems. 

W90-10957  5D 

Background  Concentrations  of  Metals  and  Cya- 
nide in  Lower  Michigan  Soils. 
W90-10969  5B 

Tritium  Transport  Through  a  Fractured  Till  in 

Michigan. 

W90- 11229  5B 

Basic  Local-Level  Water  Resource  Data  Base. 
W90- 11230  7C 

Application  of  Wetland  Valuation  Techniques: 
Examples  from  Great  Lakes  Coastal  Wetlands. 
W90-11231  6B 

MICROBIAL  DEGRADATION 

Anaerobic    Biodegradation    of   2,4,5-Trichloro- 
phenoxyacetic  Acid  in  Samples  from  a  Methano- 
genic Aquifer:  Stimulation  by  Short-Chain  Or- 
ganic Acids  and  Alcohols. 
W90-11524  5B 

Vermial  and  Microbial  Management  of  Biologi- 
cal Sludges  Under  Dynamic  Conditions  of  Tem- 
perature and  Seasonal  Changes. 
W90- 11595  5E 

Petroleum  and  Chlorinated  Hydrocarbon  Analy- 
sis in  Support  of  In  Vitro  Studies  of  Natural 
Anaerobic  and  Aerobic  Microbial  Degradation 
of  Xenobiotics  in  Contaminated  Groundwater 
and  Soil. 
W90- 11621  5B 

Chlorinated  Biphenyl  Mineralization  by  Individ- 
ual  Populations   and   Consortia  of  Freshwater 
Bacteria. 
W90-11910  5B 

MICROBIOLOGICAL  STUDIES 

Microbiological  and  Trihalomethane  Responses 

to  Booster  Chlorination. 

W90-10536  5F 

Multi-Media   Microbiological   Risk   Assessment 

Methodology       for       Municipal       Wastewater 

Sludges. 

W90-11097  5B 

Microbial   Water  Quality  Concerns  for  Water 

Supply  Use. 

W90- 11267  5F 

Layered  Structure  of  Bacterial  Aggregates  Pro- 
duced in  an  Upflow  Anaerobic  Sludge  Bed  and 
Filter  Reactor. 
W90- 11522  5D 

Differential  Rates  of  Digestion  of  Bacteria  by 
Freshwater  and  Marine  Phagotrophic  Protozoa. 
W90- 11525  2H 

Rates  of  Microbial  Metabolism  in  Deep  Coastal 

Plain  Aquifers. 

W90- 11526  2F 

Attachment  of  Vibrio  cholerae  Serogroup  Ol  to 

Zooplankton  and  Phytoplankton  of  Bangladesh 

Waters. 

W90- 11527  5B 

Microbial  Colonization  Dynamics  in  Temporary 

Aquatic  Systems. 

W90- 11863  2H 

Pseudomonas  Fluorescens  Survival  and  Plasmid 

RP4  Transfer  in  Agricultural  Water. 

W90- 11999  5B 


SU-81 


MICROCYSTIS 


SUBJECT  INDEX 


MICROCYSTIS 

Factors  Possibly  Affecting  Dominance  of  Mi- 
crocystis Species. 
W90-11629  2H 


MICROIRRIGATION 

Manage  Microirrigation  Effectively. 
W90- 10702 


3F 


I 


MICROORGANISMS 

Multiplication  of  Microorganisms  in  an  Evapo- 
rative Air  Cooler  and  Possible  Indoor  Air  Con- 
tamination. 
W90-10754  5B 

Water,  Microbes  and  Man-A  Hundred  Years 

on. 

W90-11412  5G 

Pseudomonas  Fluorescens  Survival  and  Plasmid 
RP4  Transfer  in  Agricultural  Water. 
W90-11999  5B 

MICROSCOPIC  ANALYSIS 

Identification  of  Contaminant-Induced  Cellular 
and  Subcellular  Lesions  in  the  Liver  of  Flounder 
(Platichthys  flesus  L.)  Caught  at  Differently  Pol- 
luted Estuaries. 
W90- 10737  5C 

Colloidal     Iron     Oxyhydroxy-Phosphate:     The 
Sizing  and  Morphology  of  an  Amorphous  Spe- 
cies in  Relation  to  Partitioning  Phenomena. 
W90- 10859  2K 

MICROSCOPY 

Image    Analysis    of   Biomass    Immobilized    on 

Micro-Carriers. 

W90- 10983  5D 

MICROTOX  ASSAY 

Assessing   the   Effectiveness   of  Depuration   of 

Polluted  Clams  and  Mussels  Using  the  Microtox 

Bioassay. 

W90- 10888  5G 

MID-ATLANTIC  STATES 

Regional    Estimates    of   Acid    Mine    Drainage 
Impact   on    Streams   in    the   Mid-Atlantic   and 
Southeastern  United  States. 
W90- 11578  5B 

MIDGES 

Effects  of  pH  and  Temperature  on  the  Acute 
Toxicity  and  Uptake  of  Carbaryl  in  the  Midge, 
Chironomus  riparius. 
W90- 10741  5C 

Fossil   Midge   Associations   and   the   Historical 

Status  of  Fish  in  Acidified  Lakes. 

W90-10793  2H 

Utility  of  Surface-Floating  Chironomidae  Pupal 
Exuviae  in  Assessing  the  Impact  of  PCBs  on 
Two  Stream  Communities. 
W90- 11078  5  A 

Diversity  and  Number  of  Bottom  Macroinverte- 
brates  and  Size  of  Larvae  of  Three  Species  of 
Chironomidae  Collected  from  the  Bottom  and 
from  Artificial  Substrata  in  the  River  Widawka 
(Central  Poland). 
W90-11516  2H 

Seasonal  Dynamics  of  a  Chironomus  plumosus 
(L.)  (Diptera,  Chironomidae)  Population  from  a 
Fish  Pond  in  Southern  Bohemia. 
W90- 11699  2H 

Use  of  Linear  Orthogonal  Contrasts  in  Analysis 

of  Environmental  Data. 

W90- 11854  7C 

Effect  of  Naturally  Varying  Discharge  Rates  on 

the  Species  Richness  of  Lotic  Midges. 

W90- 11861  2H 


MILITARY  RESERVATIONS 

U.S.  Marine  Corps  Base,  Camp  Lejeune,  NC: 

Management  of  Coastal  Resources. 

W90-10624  5G 

Long-Term  Management  Strategy  for  Dredged 
Material  Disposal  for  the  Naval  Weapons  Sta- 
tion, Yorktown,  Yorktown,  Virginia;  Naval 
Supply  Center,  Cheatham  Annex,  Williamsburg, 
Virginia;  and  Naval  Amphibious  Base,  Little 
Creek,  Norfolk,  Virginia.  Phase  I:  Evaluation  of 
Existing  Management  Options  and  Data. 
W90- 11072  5E 

McClellan  Air  Force  Base  Plating  Shop  Rinse 

Waste  Recycle  System. 

W90- 11340  5D 

MILK  RIVER  BASIN 

Streamflow  Characteristics  of  Small  Tributaries 
of  Rock  Creek,  Milk  River  Basin,  Montana,  Base 
Period  Water  Years  1983-87. 
W90-11258  2E 

MINE  WASTES 

Effects  of  pH  on  the  Accumulation  and  Redistri- 
bution of  Metals  in  a  Polluted  Stream  Bed  Sedi- 
ment. 
W90- 10836  5B 

Vertical  Distribution  of  Uranium  Mill  Tailings 

Contaminants  in  Langley  Bay,  Lake  Athabasca 

Sediments. 

W90-10839  5B 

Nickel  Diagenesis  and  Partitioning  in  Lake  Sedi- 
ments. 
W90- 10844  5B 

Biological     Treatment     of     Manganese     from 

Mining  Seepage:  Pilot  Plant  Studies. 

W90- 10998  5D 

Field  Deployment  of  a  Scope  for  Growth  Assay 
Involving    Gammarus    pulex,    A    Freshwater 
Benthic  Invertebrate. 
W90-11160  5  A 

Use  of  Biological  Monitoring  in  the  Assessment 
of  Effects  of  Mining  Wastes  on  Aquatic  Ecosys- 
tems of  the  Alligator  Rivers  Region,  Tropical 
Northern  Australia. 
W90-11196  7  A 

Investigations  of  the  Impact  of  Effluent  from  the 
Ok  Tedi  Copper  Mine  on  the  Fisheries  Resource 
in  the  Fly  River,  Papua  New  Guinea. 
W90- 11205  5C 

Ground-Water  Protection  Standards  for  Inactive 
Uranium   Tailings   Sites   (40  CFr    192).   Back- 
ground Information  for  Final  Rule. 
W90- 11272  5G 

Geochemical  Processes  Controlling  Selenium  in 
Ground    Water   After   Mining,    Powder   River 
Basin,  Wyoming,  U.S.A. 
W90- 11452  2K 

Tetrachlorobenzyltoluenes    in    Eel    from    the 

Netherlands. 

W90- 11837  5B 

Use  of  Sequential  Extraction  to  Evaluate  the 

Heavy  Metals  in  Mining  Wastes. 

W90- 11868  5  A 

MINERALIZATION 

Supplemental    Substrate    Enhancement    of  2,4- 

Dinitrophenol    Mineralization    by    a    Bacterial 

Consortium. 

W90-11519  5D 

Hydrocarbon  Mineralization  in  Sediments  and 
Plasmid  Incidence  in  Sediment  Bacteria  from  the 
Campeche  Bank. 
W90- 11520  5B 


Purification  of  Water  with  Near-u.v.  Illuminatec 

Suspensions  of  Titanium  Dioxide. 

W90- 11684  51 

Effect  of  Acid  Rain,  Soil  Temperature  and  Hu 
midity  on  C-Mineralization   Rates  in  Organii 
Soil  Layers  under  Spruce. 
W90-11766  51 

Chlorinated  Biphenyl  Mineralization  by  Individ 

ual  Populations  and  Consortia  of  Freshwate 

Bacteria. 

W90-11910  51 

MINING 

Peat   Mining   Regulations   and   Coastal   Wate 

Quality  Protection. 

W90-10650  5( 

Health  Problems  in  Galena,  Kansas:  A  Heav 

Metal  Mining  Superfund  Site. 

W90- 10747  5< 

MINING  EFFECTS 

Wetland  Creation  in  a  River  Valley  Disturbe 

by  Dredge  Boat  Mining. 

W90-10940  4( 

MINING  ENGINEERING 

Problems  of  Creating  High-Head  Pumped  Stoi 

age  Stations  with  an  Underground  Lower  Resei 

voir. 

W90-U803  »> 

MINNESOTA 

Fiscal  Year   1988  Program  Report  (Minnesol 

Water  Resources  Research  Center). 

W90- 11263  91 

MISSISSIPPI 

Ground-Water  Models  for  the  Hattiesburg  a» 

Laurel,  Mississippi  Regions. 

W90-11254  2 

Evaluation    and    Development    of   Water   R 
sources   Management   Strategies   for   Drough 
Emergency  Conditions. 
W90-11255  6! 

Farmers'  Perceptions  and  Use  of  Soil  and  Wat 

Conservation  Technologies. 

W90-11256  6 

Environmental  Assessment  of  Moon  Lake,  Mi 

sissippi  and  its  Watershed. 

W90- 11338  5 

MITIGATION 

Wetland    Impact    Evaluation    and    Mitigatio 

Comparing  Apples  and  Oranges. 

W90- 10935  5 

Mitigation  or  Litigation:  The  Scientific  Reaso 

ableness  of  Wetlands  Restoration  vs.  Preserv 

tion. 

W90- 10939  t 

Use  of  Water  Control  Stuctures  in  Drainaj 
Channels  to  Restore  Lost  Wetland  Values. 
W90- 10943  8 

Two  Urban  Stream  Reconstruction  and  Wetlai 

Restoration/Creation  Projects  in  Aurora,  Col 

rado. 

W90- 10945  * 

'Wetlands   Preservation   as   Mitigation':   Impl 

mentation  of  the  DER  Policy. 

W90- 10946  4 

MIXING 

Hydraulic  Modeling  of  Mixing  in  Wastewat 

Dechlorination  Basin. 

W90- 10766  5 


SU-82 


SUBJECT  INDEX 


MODEL  STUDIES 


[odeling  Flow  and  Mixing  in   Sedimentation 

inks. 

'90-10786  5D 

ormation  and  Fate  of  a  River  Plume:  A  Nu- 

erical  Model. 

'90-11445  2E 

irculation  and  Mixing  in  a  Stratified  Reservoir. 
'90-11486  2H 

ffects  of  Stirring  on  Residual  Chlorine  During 

hlorination  of  Seawater  Containing  Ammonia 

itrogen. 

'90-11683  5B 

lassification  and  Mixing  of  Two-dimensional 

uoyant  Surface  Discharges. 

'90-11979  8B 

DEL  STUDIES 

lodelling  Soil  Water  Status  in  Complex  Ter- 

in. 

'90-10524  2D 

'ater  Supply  from  the  Groundwater  Table  and 

ie  Growth  of  Poplar:  A  Case  Study. 

'90-10526  21 

roposed  Methodology  for  Assessing  the  Rela- 
te Impact  of  Acid  Rain  and  Nitrogen  Fertiliz- 
s  on  Acidity  of  Agricultural  Soils  in  Canada. 
'90-10529  5B 

iver  Flow  Simulation:  Research  and  Develop- 

ents. 

'90-10540  7C 

[odel   Simulations   of  Rainout   and   Washout 

om  a  Warm  Stratiform  Cloud. 

'90-10556  2B 

ariability  of  Entrainment  of  Cohesive  Sedi- 

ients  in  Freshwater. 

'90-10569  2J 


ensitivity  of  Estuarine  Systems. 
'90-10589 


2L 


preadsheet  Simulation  of  the  Hydrology  of  Im- 

sunded  Salt  Marshes. 

'90-10603  2L 

oupled      Three-Dimensional      Ground-Water 
low  and  Lake-Stage  Model  of  Northern  Palm 
each  County,  Florida. 
/90-10616  2F 

/ater  Balance  Modeling  and  Safe  Yield  Estima- 

on  for  Ground  Water  Management  -  1.  Meth- 

dology. 

/90- 10620  2F 

roceedings  of  the  Advanced  Seminar  on  One- 
>imensional,   Open-Channel   Flow   and  Trans- 
ort  Modeling. 
/90- 10652  2E 

•ne-Dimensional  Equations  of  Unsteady  Open- 

Ihannel  Flow. 

/90- 10653  2E 

Evolution  and  Operational  Status  of  the  Branch- 

(etwork  Unsteady  Flow  Model. 

/90- 10654  2E 

implication  of  the  BRANCH  Model  to  Deter- 

line  Flow  in  the  Alabama  River. 

V90- 10655  2E 

ipplication  of  the  BRANCH  and  LTM  Models 

3  the  Coosa  River,  Alabama. 

V90- 10656  2E 

)ne-Dimensional    Flow    Modeling   of  the    St. 

ohns  River  at  Jacksonville,  Florida. 

V90- 10657  2E 


Flow  Model  of  Saginaw  River  Near  Saginaw, 

Michigan. 

W90-10658  2E 

Computation  of  Flow  and  Detection  of  the  Salt- 
Front  Location  for  the  Atlantic  Intracoastal  Wa- 
terway (AIW)  in  the  Vicinity  of  Myrtle  Beach, 
South  Carolina. 
W90- 10659  2L 

Flow  and  Transport  Model  of  the  Atlantic  Intra- 
coastal Waterway  in  the  Grand  Strand  Area, 
South  Carolina. 
W90- 10660  2E 

Tide-Induced  Circulation  and   Flushing  Using 

Tide  Gates  in  Residential  Canals  of  Cape  Coral, 

Florida. 

W90- 10661  2L 

Evaluation  of  Streamflow-Gaging  Methods  for 
Application  to  a  River  with  Flat  Slope  -  James 
River,  North  Dakota/South  Dakota. 
W90- 10662  7B 

Simulation   of  Flow   in   the   Lower   Calcasieu 

River  Near  Lake  Charles,  Louisiana. 

W90- 10663  2E 

Branch  Flow  Model  of  the  Knik  and  Matanuska 

Rivers,  Alaska. 

W90- 10664  2E 

Flow  Determination  for  Ohio  River  at  Greenup 

Dam  and  Louisville,  Kentucky. 

W90-10665  2E 

Flow  Model  of  the  Hudson  River  from  Albany 

to  New  Hamburg,  New  York. 

W90- 10666  2L 

Simulation   of  Debris   Flows   Using   the   HY- 

DRAUX  Model. 

W90- 10667  2E 

Mutual   Relationship   Between  the   Monitoring 

and  Modelling  of  Estuarine  Ecosystem. 

W90- 10694  5  A 

Ecosystem  Model  of  the  Western  Wadden  Sea: 
A  Bridge  Between  Science  and  Management. 
W90-10695  2L 

Interruptible    Water    Markets    in    the    Pacific 

Northwest. 

W90- 10704  6C 

Land  Quality,  Irrigation  Development,  and 
Cropping  Patterns  in  the  Northern  High  Plains. 
W90- 10705  3F 

Partition  and  Transport  of  Tidal  Wave  Energies 
in  Varying  Cross-Section  Estuaries  and  Their 
Application  to  the  Estimate  of  Tidal  Energies  in 
the  Hangzhou  Bay. 
W90- 10706  2L 

Restoring  Acidified  Streams  in  Upland  Wales:  A 
Modelling  Comparison  of  the  Chemical  and  Bio- 
logical Effects  of  Liming  and  Reduced  Sulphate 
Deposition. 
W90- 10758  5G 

Three-Resistance  Transport  Model  for  Dye  Ad- 
sorption onto  Bagasse  Pith. 
W90- 10764  5D 

Capacity   Expansion  for  Regional  Wastewater 

Systems. 

W90- 10767  5D 

Algorithm  for  Reliability-Based  Optimal  Design 

of  Water  Networks. 

W90- 10769  6A 

Reorganization  of  Water-Distribution  System. 
W90- 10770  6  A 


Modeling  DO  Conditions  in  Streams  with  Dis- 
persion. 
W90-10771  5A 

Prediction  of  Stream  Volatilization  Coefficients. 
W90- 10772  5B 

Modeling  Flow  and  Mixing  in  Sedimentation 

Tanks. 

W90- 10786  5D 

Temporal  and  Vertical  Distribution  of  Acidity 
and  Ionic  Composition  in  Clouds:  Comparison 
Between  Modeling  Results  and  Observations. 
W90-10801  5B 

Modeling  Soluble  Chemical  Transfer  to  Runoff 
with  Rainfall  Impact  as  a  Diffusion  Process. 
W90-10819  5B 

Transfer  Function  Model  of  Field-Scale  Solute 
Transport  Under  Transient  Water  Flow. 
W90-10820  2G 

Diffusion  of  Sorbed  Solutes  in  Gas  and  Liquid 

Phases  of  Low-Moisture  Soils. 

W90-10822  5B 

Sorption  Dynamics  of  Organic  Compounds  in 

Soils  and  Sediments. 

W90- 10896  5B 


Kinetics  of  Biodegradation  in  Soil. 
W90-10903 


5B 


Overview  of  Organic  Chemical  Environmental 
Fate  and  Transport  Modeling  Approaches. 
W90- 10904  5B 

Movement   of  Volatile  Organic   Chemicals   in 

Soils. 

W90- 10908  5B 

Nonequilibrium  Transport  of  Organic  Contami- 
nants in  Groundwater. 
W90-10909  5B 

Coastal  Wetlands  in  the  Twenty-First  Century: 
Profound  Alterations  Due  to  Rising  Sea  Level. 
W90-10919  2L 

Kinetic  Analysis  of  Rotating  Biological  Contac- 
tors Treating  High  Strength  Wastes. 
W90- 10984  5D 

Simulation  Studies  of  the  Transient  Response  of 
Activated  Sludge  Systems  to  Biodegradable  In- 
hibitory Shock  Loads. 
W90- 10985  5D 

Comparison  of  Respirometric  Methods  for  De- 
termination of  Biokinetic  Constants  for  Toxic 
and  Nontoxic  Wastes. 
W90- 11009  5D 

Model  to  Determine  the  Likelihood  of  Sediment 
Contamination  in  Freshwater  Systems:  A  'Con- 
cern Ranking'  Approach  to  Prioritizing  Field 
Identification  of  Synthetic  Organic  Chemicals. 
W90-11083  5B 

Ground-Water  Modeling  Study  of  Wastewater 
Land  Disposal  Near  the  Cape  Cod  Canal. 
W90- 11087  2F 

Influence  of  Climate  Variability  on  Streamflow 
Variability:  Implications  in  Streamflow  Predic- 
tions and  Forecasting. 
W90-11235  2E 

Interim  Technical  Reports:  FY  1988-1989. 
W90-11253  5B 

Ground-Water  Models  for  the  Hattiesburg  and 

Laurel,  Mississippi  Regions. 

W90- 11254  2F 


SU-83 


MODEL  STUDIES 


SUBJECT  INDEX 


f 

I 


Mass-Balance  Nitrate  Model  for  Predicting  the 
Effects  of  Land  Use  of  Ground-Water  Quality  in 
Municipal  Wellhead  Protection  Areas. 
W90- 11257  5B 

Developments     in     Hydraulic     Engineering     - 

Volume  4. 

W90- 11282  8B 

Lake  Hydraulics. 

W90-11283  2H 

Multiphase  Flows  in  Porous  Media. 

W90-11285  2F 

Groundwater  Flow  and  Pollution  in  Fractured 

Rock  Aquifers. 

W90- 11286  5B 


Similarity  and  Scale  in  Catchment  Storm  Re- 
sponse. 
W90- 11448  2E 


Model  for  Anionic  Surfactant  Sorption. 
W90-11718 


5B 


Groundwater  Models. 
W90-11287 


2F 


Modeling  Soil  Erosion  and  Sediment  Yield. 
W90-11311  2J 

Research  Progress  on   Soil  Erosion  Processes 
and  a  Basis  for  Soil  Conservation  Practices. 
W90-11312  2J 


Erodibility  and  Erosivity. 
W90-11313 


IS 


Defining  an  Equivalent  Porous  Media  for  Frac- 
tured   Rock    Masses   Using    Discrete    Fracture 
Models. 
W90- 11366  2F 

Application  of  Rock-Fracture  Models  and  Field- 
Saturated     Hydraulic     Conductivity     Measure- 
ments to  an  Image  Analysis  Study  of  Fractures 
in  a  Glacial  Till  Unit  of  Southern  Alberta. 
W90-11372  2F 

Interpretation  of  Pumping  Tests  in  Fractured 
Aquifers:  from  Theory  to  Routine  Field  Analy- 
sis. 
W90- 11380  2F 

Solute   Transport   in   a   Fractured   Laboratory 
Core:  Experimental  Results  and  Interpretation 
Using  the  Matrix  Diffusion  Model. 
W90-I1382  2F 

Numerical  Modeling  of  Upward  Migration  of 
Underground  Wastes  Through  Hydrologic  Con- 
duits Around  the  Wellbore. 
W90- 11384  5B 

Discrete  and  Continuum  Approaches  to  Solution 

of  Flow  Problems  in  Fractured  Rocks. 

W90- 11385  2F 

Measurement  and  Simulation  of  Heat  Transport 
in  Rocks  at  a  Site  in  the  Rhenish  Massif,  FRG. 
W90-11391  2F 

Progress  in  Research  on  Soil  Erosion  Processes 
and  a  Basis  for  Soil  Conservation  Practices. 
W90-11396  2J 

Assessment   of  Some   Soil    Erosion    Prediction 
Models  for  Application  to  the  Philippines. 
W90-11397  2  J 

Sensitivity  of  Wintertime  Precipitation  and  Soil 
Hydrology  Simulation  Over  the  Western  United 
States  to  Lower  Boundary  Specifications. 
W90- 11423  2B 

Model  Simulations  of  the  Drift  and  Spread  of 

the  Exxon  Valdez  Oil  Spill. 

W90- 11424  5B 

Towards  the  Regionalization  of  Hydraulic  and 
Plant-Soil  Parameters  for  Modelling  Soil  Mois- 
ture Conditions  of  a  Catchment. 
W90- 11429  2G 


Computer  Watersheds. 
W90-11455 


7C 


Diffusion  Models  Applied  to  Channel  Degrada- 
tion. 
W90- 11462  2  J 

Mathematical  Modeling  of  Plunging  Reservoir 

Flows. 

W90- 11465  8B 

Two-layer  Analysis  of  a  Plunging  Density  Cur- 
rent in  a  Diverging  Horizontal  Channel. 
W90-11467  8B 

Water  Waves  Generated  by  Close  Landslides. 
W90- 11468  8  A 

Spatial    Lag    Effects    in    Bed    Load    Sediment 

Transport. 

W90-11471  2J 

Functional  Sensitivity  Analysis  of  Four  Methods 

to  Generate  Soil  Hydraulic  Functions. 

W90- 11569  2G 

Ecohydrological   Framework  for  Water  Yield 
Changes  of  Forested  Catchments  Due  to  Forest 
Decline  and  Soil  Acidification. 
W90-11641  5C 

Explicit  Monte  Carlo  Simulation  Head  Moment 

Estimates  for  Stochastic  Confined  Groundwater 

Flow. 

W90- 11643  2F 

Application  of  the  Stefan-Maxwell  Equations  to 

Determine   Limitations   of  Fick's   Law   When 

Modeling   Organic   Vapor  Transport   in   Sand 

Columns. 

W90-1 1644  5B 

Sediment  Transport  in  a  Small  Stream  Based  on 
137Cs  Inventories  of  the  Bed  Load  Fraction. 
W90- 11646  2  J 

One-Dimensional    Solute   Transport   in   Porous 
Media  with  Partial  Well-to-Well  Recirculation: 
Application  to  Field  Experiments. 
W90-11647  5B 

Effective  Hydraulic  Conductivity  for  Gradually 

Varying  Flow. 

W90- 11648  2F 

Thermohydrologic  Conditions  Near  High-Level 
Nuclear  Wastes  Emplaced  in  Partially  Saturated 
Fractured  Tuff:  I.  Simulation  Studies  with  Ex- 
plicit Consideration  of  Fracture  Effects. 
W90- 11651  5E 

Thermohydrologic  Conditions  Near  High-Level 
Nuclear  Wastes  Emplaced  in  Partially  Saturated 
Fractured  Tuff:   II.   Effective  Continuum   Ap- 
proximation. 
W90- 11652  5E 

Solute  Transport  in  Aggregated  Media:  Aggre- 
gate Size  Distribution  and  Mean  Radii. 
W90- 11656  5B 


Stochastic  Waste  Load  Allocation. 
W90- 11695 


5E 


Probabilistic    Approach    for    the   Groundwater 
Vulnerability   to   Contamination   by   Pesticides: 
The  VULPEST  Model. 
W90- 11696  5B 

Acquisition  and  Analysis  of  Groundwater/Aqui- 

fer  Samples:  Current  Technology  and  the  Trade 

Off  Between  Quality  Assurance  and  Practical 

Considerations. 

W90- 11709  7B 


Lagrangian  Model  for  Water  Quality  Modelling 
(Un  Modele  Lagrangien  de  Qualite.  Application 
a  l'Arc  a  PAval  Aix-en-Provence). 
W90-11724  7C 

Modeling  of  the  Quality  of  Large  Water 
Courses:  Eutrophication,  the  Case  of  Moselle 
and  Doubs  Rivers  (Modelisation  de  la  Qualite  de 
Grands  Cours  d'Eau  Eutrophisation:  Case  de  la 
Muselle  et  du  Doubs). 
W90- 11725  5B 

Comparison  of  Numerical  Schemes  for  the  Ad- 

vection-Dispersion     Equation     (Evaluation    de 

Schemas  Numeriques  pour  la  Modelisation  de 

PAdvection-Dispersion). 

W90-11730  7C 

Deep  Lakes  Water  Quality  Modelling:  Thermal 
and  Biogeochemical  Model  of  Lake  Bourgei 
(France)  (Modelisation  de  la  Qualite  des  Eaui 
des  Lacs  Profonds:  Modele  Thermique  et  Bio- 
geochimique  du  Lac  du  Bourget). 
W90- 11731  5B 

Modelling  Ulva  Coastal  Mass  Blooms  with  Ap 
plications  (La  Modelisation  des  Marees  Vertes 
Li  Horales  et  ses  Applications). 
W90- 11732  5C 

Potential  Effect  of  Nitrogen  from  Rivers  on  th< 
Marine  Phytoplankton  between  Roscoff  anc 
Saint-Breuc  (Effect  Potential  des  Apporfc 
d' Azote  d'Origine  Fluviale  sur  le  Phytoplanktoi 
Mrin  entre  Roscoff  et  Satint-Brieuc). 
W90-11734  5C 

Methods  and  Modelling  Techniques  Used  foi 
Sea  Pollution  Studies,  Applications  to  Differen 
Case  Studies  (Methodes  et  Outils  Utilises  pou: 
l'Etude  des  Rejets  en  Mer). 
W90- 11736  51 

Modelling  Dissolved  and  Particulate  Contami 
nants  Transport  in  the  Morlaix  Estuary.  Appli 
cation  to  Enteric  Bacteria  Discharge  (Modelisa 
tion  du  Transpor  Dissous  et  Particulaire  dan: 
PEstuaire  de  Morlaix.  Application  au  Deveni 
des  Bacteries  Enteriques). 
W90-11737  51 

Improving     Environmental     Quality     in     Lez 
Etangs  Palavasiens-Plage  Littoral  Region  (Con 
ditions  d'Amelioration  de  la  Qualite  du  Miliei 
Lez-Estangs  Palauasiens-Plage  Littorale). 
W90-11738  5C 

Hydro-Ecological  Model  of  the  Tunis  Laki 
(Modele  Hydro-Ecologique  du  lac  de  Tunis) 
W90- 11739  5C 

Probing  the  Acid   Deposition   System  with  i 

Semi-Empirical   Model:   The   Role  of  Oxidan 

Limitation. 

W90- 11786  51 

System  Model  to  Analyse  Environmental  Carry 
ing  Capacity  for  Managing  Urban  Growth  of  thi 
Taipei  Metropolitan  Region. 
W90- 11805  5C 

Riparian    Vegetation   Instream    Flow   Require 
ments:  A  Case  Study  from  a  Diverted  Stream  ii 
the  Eastern  Sierra  Nevada,  California,  USA. 
W90- 11821  2 

Effect  of  Naturally  Varying  Discharge  Rates  oi 
the  Species  Richness  of  Lotic  Midges. 
W90-11861  21- 

Actualistic  Model  of  Mud  Deposition  and  Dia 

genesis  for  the  Western  Baltic  Sea. 

W90- 11880  21 


SU-«4 


SUBJECT  INDEX 


MORLAIX  ESTUARY 


Ecosystem  Management  in  Estuaries:  Costs  and 

Benefits. 

W90-11904  5G 

Discrete-Event  Simulation  in  Wastewater  Treat- 
ment. 
W90- 11946  5D 

Vortex  Rope  in  the  Draft  Tube  of  Francis  Tur- 
bines Operating  at  Partial  Load:  A  Proposal  for 
a  Mathematical  Model. 
W90- 11952  8C 

Forecasting  Sahel  Rainfall~An  Update. 

W90- 11975  2B 

Estimating    the    Variance    of   Airborne    Snow 
Water  Equivalent   Estimates   Using   Computer 
Simulation  Techniques. 
W90- 11984  2C 

Radar   Signal   Interpretation   in  Warm  Season 

Rainstorms. 

W90-11985  2B 

Assessing  the  Effect  of  Longitudinal  Density 
Gradient  on  Estuarine  Hydrodynamics. 
W90-11986  2L 

Modelling  in  Zone  Settling  for  Different  Types 

of  Suspended  Materials. 

W90-11990  5D 

Behavior  of  NTA   and   EDTA   in   Biological 

Wastewater  Treatment. 

W90-11997  5B 

Variability  of  Effluent  Quality  in  a  Multi-Step 
Complex  for  Wastewater  Treatment  and  Stor- 
age. 
W90- 12002  5D 

Competitive   Adsorption   of  Trichloroethylene 
and  Humic  Substances  from  Groundwater  on 
Activated  Carbon. 
W9O-12O03  5F 

MODEL  TESTING 

Method  for  Testing  Whether  Model  Predictions 
Fall  Within  a  Prescribed  Factor  of  True  Values, 
with  an  Application  to  Pesticide  Leaching. 
W90- 11697  7C 

Accuracy  in  Material   Budget  Estimates  with 
Regard  to  Temporal  and  Spatial  Resolution  of 
Monitored  Factors. 
W90-11937  7C 


MODELS 

Flux  Decline  in  Ultrafiltration  Processes. 
W90-10578 


3A 


MOLLUSKS 

Seasonal  Variations  and  Sex  Related  Differences 
of  Organochlorines  in  Whelks  (Buccinum  unda- 
tum)  from  the  German  Bight. 
W90- 10547  5B 

Toxicity  of  Piperonyl  Butoxide-Carbaryl  Syner- 
gism on  the  Snail. 
W90-11705  5C 

Metal  Concentrations  and  Digestive  Gland  Ly- 
sosomal Stability  in  Mussels  from  Halifax  Inlet, 
Canada. 
W90-11760  5C 

Widespread     Neogastropod     Imposex     in     the 
Northeast  Pacific:  Implications  for  TBT  Con- 
tamination Surveys. 
W90-11762  5C 

Widespread  Neogastropod  Imposex:  A  Biologi- 
cal Indicator  of  Global  TBT  Contamination. 
W90- 11763  5C 


MONITORING 

Expert  Systems  for  the  Interpretation  of  River 

Quality  Data. 

W90- 10543  5G 

Use  of  SWRRB  Computer  Model  for  the  Na- 
tional Coastal  Pollutant  Discharge  Inventory. 
W90- 10590  7 A 

Trends  in  the  Water  Quality  of  an  Urban  Estu- 
ary: Hackensack  Meadowlands,  New  Jersey. 
W90-10592  5G 

Methodology  of  Chemical  Monitoring  in  the 

Marine  Environment. 

W90- 10683  5  A 

Principles  for  the  Danish  Biomonitoring  Pro- 
gramme. 
W90-10684  5A 

Monitoring  Activities  in  the  Federal  Republic  of 
Germany  Pursuant  to  International  Conventions 
and  National  Legislation. 
W90-10685  5A 

Chemical  Monitoring  in  the  Dutch  Wadden  Sea 
by  Means  of  Benthic  Invertebrates  and  Fish. 
W90-10690  5A 

Mutual  Relationship  Between  the  Monitoring 

and  Modelling  of  Estuarine  Ecosystem. 

W90- 10694  5  A 

Use  of  ORP  for  Monitoring  and  Control  of 

Aerobic  Sludge  Digestion. 

W90- 10762  5D 

Movement  of  Organic  Chemicals  Through 
Landfill  and  Hazardous  Waste  Disposal  Sites. 
W90-10911  5B 

Modification  of  Riverine  Water  Quality  by  an 
Adjacent  Bottomland  Hardwood  Wetland. 
W90- 10952  2H 

Fatty  Acid  Degradation  as  a  Tool  to  Monitor 

Anaerobic  Sludge  Activity  and  Toxicity. 

W90- 10989  5D 

How  to  Write  Sampling  Plans  for  Regulatory 

Compliance. 

W90-11058  5G 

Creative  Training  Concepts  for  Industrial  Waste 

Personnel. 

W90- 11061  5G 

Biomonitoring  and  Environmental  Management. 
W90-11194  7B 

Water  Quality  Assessment  Programs  in  Australia 
Deciding    What    to    Measure,    and    How    and 
Where  to  Use  Bioindicators. 
W90-11195  1 A 

Use  of  Biological  Monitoring  in  the  Assessment 
of  Effects  of  Mining  Wastes  on  Aquatic  Ecosys- 
tems of  the  Alligator  Rivers  Region,  Tropical 
Northern  Australia. 
W90-11196  ?A 

Zoobenthic  Variability  Associated  with  a  Flood 
and  Drought  in  the  Hawkesbury  Estuary,  New 
South  Wales:  Some  Consequences  for  Environ- 
mental Monitoring. 
W90-11197  2L 

Benthic  Macroinvertebrates  in  Biological  Sur- 
veillance:  Monte  Carlo  Significance  Tests  on 
Functional  Groups'  Responses  to  Environmental 
Gradients. 
W90- 11201  7B 

Biomonitoring  and  Invertebrate  Taxonomy. 
W90- 11202  7B 


Importance  of  Site  Selection  in  Monitoring  the 
Macroinvertebrate   Communities  of  the   Yarra 
River,  Victoria. 
W90- 11204  7A 

Biological  Monitoring  of  a  Pulp  and  Paper  Mill 

Wastewater. 

W90- 11206  5  A 

Field  05B,  02F,  07A06Investigative  Approach 
for  a  Contaminated  Bedrock  Aquifer  in  New 
England,  USA. 
W90- 11387  5B 

Quality  of  Recreational  Waters:  Current  Knowl- 
edge and  Future  Perspectives. 
W90-11410  5A 

Study  of  Some  Organophosphorous  Compounds 
as  Extractants  for  Metal  Monitoring  in  Munici- 
pal Wastewater. 
W90- 11609  5D 

Monitor  for  Continuous  Measurement  of  Tem- 
perature, pH  and  Conductance  of  Wet  Precipita- 
tion: Preliminary  Results  from  the  Adirondack 
Mountains,  New  York. 
W90-11788  7B 

Monitoring  the  Progress  of  Attempts  to  Reduce 
Nutrient   Load   and    Inputs   of  Certain   Com- 
pounds in  the  North  Sea  by  50%. 
W90-11823  5B 

Monitoring  of  Fecal  Indicators  in  Rivers  on  the 
Basis  of  Random  Sampling  and  Percentiles. 
W90-11872  5  A 

Protozoans  as  a  Component  of  Biological  Moni- 
toring of  the  Baltic  Sea. 
W90- 11896  5  A 

Variability  of  Effluent  Quality  in  a  Multi-Step 
Complex  for  Wastewater  Treatment  and  Stor- 
age. 
W90- 12002  5D 

MONTANA 

Water-Quality  Data  (October  1988  Through 
September  1989)  and  Statistical  Summaries 
(March  1985  Through  September  1989)  for  the 
Clark  Fork  and  Selected  Tributaries  from  Galen 
to  Missoula,  Montana. 
W90- 11244  7C 

Streamflow  Characteristics  of  Small  Tributaries 
of  Rock  Creek,  Milk  River  Basin,  Montana,  Base 
Period  Water  Years  1983-87. 
W90-11258  2E 

MONTE  CARLO  METHOD 

Explicit  Monte  Carlo  Simulation  Head  Moment 

Estimates  for  Stochastic  Confined  Groundwater 

Flow. 

W90-11643  2F 

MONTMORILLONITE 

Sorption    and    Desorption    of   Acetonitrile    on 
Montmorillonite  from  Aqueous  Solutions. 
W90-10823  5B 

Mechanisms    of   Osmotic    Flow    and    Volume 

Change  in  Clay  Soils. 

W90-11144  2G 

MOON  LAKE 

Environmental  Assessment  of  Moon  Lake,  Mis- 
sissippi and  its  Watershed. 
W90-11338  5G 

MORLAIX  ESTUARY 

Modelling  Dissolved  and  Particulate  Contami- 
nants Transport  in  the  Morlaix  Estuary.  Appli- 
cation to  Enteric  Bacteria  Discharge  (Modera- 
tion du  Transpor  Dissous  et  Particulate  dans 


SU-85 


MORLAIX  ESTUARY 


SUBJECT  INDEX 


! 


l'Estuaire  de  Morlaix.  Application  au  Devenir 

des  Bacteries  Enteriques). 

W90-11737  5B 

MOROCCO 

Small-Scale    Irrigation    Systems    in    Morocco: 

Present  Status  and  Some  Research  Issues. 

W90- 11297  3F 

Nitrogen  Mineralization  in  Semiarid  Soils  of 
Morocco:  Rate  Constant  Variation  with  Depth. 
W90- 11567  2K 

MORTALITY 

Occurrence  of  a  Dinoflagellate  Bloom  Associat- 
ed with  an  Influx  of  Low  Salinity  Water  at 
Galveston,  Texas,  and  Coincident  Mortalities  of 
Demersal  Fish  and  Benthic  Invertebrates. 
W90- 10681  2L 

MOSELLE  RIVER 

Modeling  of  the  Quality  of  Large  Water 
Courses:  Eutrophication,  the  Case  of  Moselle 
and  Doubs  Rivers  (Modelisation  de  la  Qualite  de 
Grands  Cours  d'Eau  Eutrophisation:  Case  de  la 
Muselle  et  du  Doubs). 
W90-11725  5B 

MOSQUITOES 

Aeration  Method  Investigations  in  a  Red  Man- 
grove Dominated  Mosquito  Control  Impound- 
ment. 
W90- 10606  5G 

MOSSES 

Uptake  of  Metal  Ions  in  Moss  from  Artificial 

Precipitation. 

W90-11167  5  A 

Use    of  Mosses   (Hylocomium    splendens    and 
Pleurozium   schreberi)   for   Estimating   Atmos- 
pheric Trace  Metal  Deposition. 
W90- 11576  5  A 

MOUNTAIN  STREAMS 

Sessile  Algal  Communities  in  a  Mountain  Stream 
in  Conditions  of  Light  Gradation  During  Its 
Flow  Through  a  Cave  (West  Tatra,  Poland). 
W90-11514  2H 

Fluvial    Response    to    Debris   Associated    with 

Mass  Wasting  during  Extreme  Floods. 

W90- 11657  2E 

MOUNTAINS 

Content  of  Chloride,  Nitrate,  and  Sulphate  in 
Snow    Samples    Collected    from    the    Snowy 
Mountain  Region  of  Australia. 
W90- 10746  5B 

MUD  FLATS 

Sediment,  Parameters  and  Distribution  of  Metals 

in  Fine  Sediments  of  the  Loire  Estuary. 

W90- 11870  5B 


MULTIPHASE  FLOW 

Multiphase  Flows  in  Porous  Media. 
W90- 11285 


2F 


Classification  and  Mixing  of  Two-dimensional 

Buoyant  Surface  Discharges. 

W90- 11979  8B 

MULTIVARIATE  ANALYSIS 

Chemical   and   Biological   Correlates  of  Metal 
Levels  in  Crustacean  Zooplankton  from  Canadi- 
an Shield  Lakes:  A  Multivariate  Analysis. 
W90- 10864  5B 

Method  for  Testing  Whether  Model  Predictions 
Fall  Within  a  Prescribed  Factor  of  True  Values, 
with  an  Application  to  Pesticide  Leaching. 
W90- 11697  7C 

MUNICIPAL  WASTES 

Anaerobic    Digestion    of  Processed    Municipal 
Solid  Waste  Using  a  Novel  High  Solids  Reactor: 


Maximum  Solids  Levels  and  Mixing  Require- 
ments. 
W90- 10677  5D 

Effect  of  Capillarity  on   Moisture  Profiles  in 

Landfills. 

W90-11023  5E 

Municipal  Sewage  Treatment  Plant  Sludge  Man- 
agement. 
W90- 11091  5D 

Cooperative    Testing    of    Municipal     Sewage 
Sludges  by  the  Toxicity  Characteristic  Leaching 
Procedure  and  Compositional  Analysis. 
W90- 11095  5D 

Twenty-five  Years  of  Sludge  Management  by 

Wet  Oxidation. 

W90-11109  5D 

Co-Utilization    of  Wood    Ash   and    Municipal 

Sludge. 

W90-11116  5E 

Sludge  Disposal   in   Fairfax   County,   Virginia. 
W90-11120  5E 

Air    Emissions    from    Thermal    Processing    of 
Wastewater  Sludges,  Conflict  in  Priorities. 
W90-11121  5B 

Characterization  of  Long-Term  Toxic  Emissions 
from    Municipal    Sludge    Incineration-Project 
Plan  and  Status. 
W90-11124  5  A 

Case    Studies    of    Co-Composting    Municipal 

Wastes. 

W90-11129  5E 

Update  on  Bulking  Agent  Usage  at  Compost 

Facilities. 

W90-11132  5D 

Odor  Abatement  for  a  Sludge  Composting  Facil- 
ity through  Dispersion  Enhancement. 
W90-11134  5D 

Odor  Control  for  Static  Pile  Systems  Through 

Process  Modifications. 

W90-11135  5D 

Potassium  Permanganate  for  Sludge  Odor  Con- 
trol. 
W90-11137  5D 

Compost  Marketing:  A  View  from  the  Private 

Sector. 

W90-11138  5E 

Implementation     of    a     Privatized     Municipal 

Sewage  Sludge  Composting  Facility-Baltimore, 

Maryland. 

W90-11141  5E 

Anaerobic  Digestion  of  Municipal  Solid  Waste. 
W90- 11688  5D 

Phytotoxicity    Suppression    in    Urban    Organic 

Wastes. 

W90- 11692  5E 


Land  Application  of  Industrial  Residues. 
W90- 11693 


5E 


Management  of  a  Liquid-Waste-Hauler  Control 

Program. 

W90- 11973  5D 

MUNICIPAL  WASTEWATER 

Toxicity    of   Municipal    Wastewater    Effluents 
Contaminated  by  Pentachlorophenol  in  South- 
west Missouri. 
W90-10757  5C 

Fractionation    of    Mutagens    from    Municipal 

Sludge  and  Wastewater. 

W90- 11064  5  A 


Summary  of  Risk  Assessment  Methodologies  for 
Municipal  Sludge  Reuse  or  Disposal  Options. 
W90- 11096  5E 

Multi-Media   Microbiological   Risk  Assessment 

Methodology      for      Municipal      Wastewater 

Sludges. 

W90- 11097  5B 

Risk  Assessment  in  Development  of  Municipal 
Sludge  Incineration  Regulations  Under  405(d)  of 
the  Clean  Water  Act. 
W90- 11098  5D 


Metro  Nashville  Composting. 
W90-11133 


5D 


Annual  Variation  and  Identification  of  Vibrios 
Cultivated  at  37  C  in  Urban  Wastewater  Dis- 
charged in  Toulon  Harbor  (Mediterranean, 
France)  (Variations  Annuelles  et  Identification 
des  Vibrions  Cultivant  a  37  C  dans  un  Effluent 
Urbain,  dans  des  Moules  et  dans  l'Eau  de  Mer  en 
Rade  de  Toulon  (Mediterranee,  France)). 
W90-11157  5B 

Wastewater  Treatment  and  Algal  Productivity 

in  an  Integrated  Ponding  System. 

W90-11181  5D 

Study  of  Some  Organophosphorous  Compounds 
as  Extractants  for  Metal  Monitoring  in  Munici- 
pal Wastewater. 
W90- 11609  5D 

Broad   Spectrum  Analysis  of  Ionic  and  Non- 
ionic      Organic      Contaminants      in      Urban 
Wastewaters    and    Coastal    Receiving    Aquatic 
Systems. 
W90- 11626  5  A 

Utilization   of  Created    Wetlands   to   Upgrade 
Small   Municipal   Wastewater   Treatment   Sys- 
tems. 
W90-11873  5D 

MUNICIPAL  WATER 

Mass-Balance  Nitrate  Model  for  Predicting  the 
Effects  of  Land  Use  of  Ground-Water  Quality  in 
Municipal  Wellhead  Protection  Areas. 
W90-11257  5B 

MUNITIONS  WASTES 

Acute  Toxicity  of  a  Complex  Mixture  of  Syn- 
thetic Hexachloroethane  (HC)  Smoke  Combus- 
tion Products:  I.  Comparative  Toxicity  to  Fresh- 
water Aquatic  Organisms. 
W90- 11849  5C 

Acute  Toxicity  of  a  Complex  Mixture  of  Syn- 
thetic Hexachloroethane  (HC)  Smoke  Combus- 
tion Products:  II.  Determination  of  Component 
Toxicity. 
W90- 11850  5C 

MUNTIONS  WASTES 

Superfund  Record  of  Decision:  West  Virginia 

Ordnance,  WV. 

W90-11349  5G 

MUSSELS 

Eutrophication  and  Mussel  Culture  in  the  West- 
ern Dutch  Wadden  Sea:  Impact  on  the  Benthic 
Ecosystem;  A  Hypothesis. 
W90-10693  5C 

Whole  Lake  Addition  of  Cadmium-109:  Radio- 
tracer Accumulation  in  the  Mussel  Population  in 
the  First  Season. 
W90- 10863  5B 

Changes  in  the  Biochemical  Composition  of  a 
Subtropical  Bivalve,  Area  Zebra,  in  Response  to 
Contaminant  Gradients  in  Bermuda. 
W90- 11552  5C 


SU-86 


SUBJECT  INDEX 


NEW  ZEALAND 


Measurement      of     Physiological      Energetics 
(Scope  for  Growth)  and  Chemical  Contaminants 
in  Mussels  (Area  zebra)  Transplanted  Along  a 
Contamination  Gradient  in  Bermuda. 
W90- 11553  5C 

Radiocaesium  and  Plutonium  Concentrations  in 
Mytilus  edulis  (L.)  and  Potential  Dose  Implica- 
tions for  Irish  Critical  Groups. 
W90- 11638  5  A 

Metal  Concentrations  and  Digestive  Gland  Ly- 
sosomal Stability  in  Mussels  from  Halifax  Inlet, 
Canada. 
W90-11760  5C 

MUTAGENICITY 

Review:  Isolated  Fish  Hepatocytes:  Model  Sys- 
tems for  Toxicology  Research. 
W90- 10735  5C 

Chromatographic  and   Mutagenic  Analyses  of 
1,2-Dichloropropane  and  1,3-Dichloropropylene 
and  Their  Degradation  Products. 
W90- 10878  5A 

Fractionation    of    Mutagens    from    Municipal 

Sludge  and  Wastewater. 

W90-11064  5A 

Erythrocytic  Micronuclei   in  Wild   Fish   from 
Lakes  Superior  and  Ontario  That  Have  Pollu- 
tion-Associated Neoplasia. 
W90- 11667  5C 

Detection  of  Genotoxicants  in  a  Polluted  Water- 
course by  Means  of  a  Yeast  System. 
W90-11834  5A 

Possible  Correlation  Between  Environmental 
Chemicals  and  Pigment  Cell  Neoplasia  in  Fish. 
W90- 11963  5  A 

Continuous   Liquid-Liquid   Extraction   for   the 
Preparation  of  Chlorinated  Water  Samples  for 
the  Ames  Bioassay. 
W90-11994  5  A 

MUTAGENS 

Comparison  of  Two  Different  Procedures  for 
the    Extraction    of    Organic    Mutagens    from 
Sewage  Sludge. 
W90- 10544  5D 

Analysis  of  Mutagenic  Activity  of  Biohazardous 

Organics  in  Kanawha  River  Sediments. 

W90- 11250  5  A 

MYCORRHIZAE 

Vesicular-Arbuscular       Mycorrhizae       in       a 

Wastewater-Irrigated    Oldfield    Ecosystem    in 

Michigan. 

W90- 11765  5E 


MYRTLE  BEACH 

Freshwater  Supply  Potential  of  the  Atlantic  In- 

tracoastal  Waterway  Near  Myrtle  Beach,  South 

Carolina. 

W90-10618  4B 

MYTILUS 

Use  of  Carbonyl  Iron  to  Induce  Iron  Loading  in 

the  Mussel  Mytilus  edulis. 

W90-10874  5A 

NAEGLERIA 

Thermal  Ecology  of  Naegleria  fowleri  from  a 

Power  Plant  Cooling  Reservoir. 

W90- 11911  5B 

NAPHTHALENES 

Reversal  of  Phenol  and  Naphthalene  Effects  on 

Ciliate  Chemoattraction. 

W90- 10871  5C 

Naphthalenes       Associated  with       Treated 

Wastewater    Effluents    in    an  Urban    National 
Wildlife  Refuge. 

W90-10877  5B 


NATIONAL  POLLUTANT  DISCHARGE 
INVENTORY 

Use  of  SWRRB  Computer  Model  for  the  Na- 
tional Coastal  Pollutant  Discharge  Inventory. 
W90- 10590  7A 

NATIONAL  WETLANDS  INVENTORY 

National  Wetlands  Inventory  in  North  Carolina. 
W90- 10600  7C 

NATURAL  STREAMS 

Coarse  Woody  Debris  and  Channel  Morphology 
Interactions  for  Undisturbed  Streams  in  South- 
east Alaska,  U.S.A. 
W90- 11435  2E 

NATURAL  WATERS 

Toxicological  Aspects  of  Pesticides  in  Natural 

Waters. 

W90-11413  5C 

Ion-Content   of  Streams   in   the   Cold   R   and 

Chubb  R  Watersheds;  1983-5. 

W90- 11608  5B 

NAVIGATION 

Hydraulic  Model  Studies  of  the  Main  Radial 

Gates  of  Navigation  of  Locks. 

W90-10815  8C 

Numerical  Model  of  the  Effects  of  Propeller 
Wash  and  Ship-Induced  Waves  from  Commer- 
cial Navigation  in  an  Extended  Navigation 
Season  on  Erosion,  Sedimentation,  and  Water 
Quality  in  the  Great  Lakes  Connecting  Channels 
and  Harbors. 
W90-11088  2J 

NAVIGATION  CHANNELS 

Implementation  of  the  Endangered  Species  Act, 
Canaveral    Navigation    Channel    Dredging,    A 
Case  History. 
W90-10670  6G 

NEARSHORE  PROCESSES 

Ecological  Investigations  in  the  Onshore  Pelagic 
Zone  near  Warnemunde  from  March   1985  to 
March  1986. 
W90- 11883  2L 

NEPAL 

Problems,  Prospects,  and  Opportunities  in  De- 
veloping Farmer-Managed  Irrigation  Systems  in 
Nepal:  The  Department  of  Agriculture's  Farm 
Irrigation  Program. 
W90- 11300  3F 

Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems  in  Nepal. 
W90-11302  3F 

NETWORK  DESIGN 

Algorithm  for  Reliability-Based  Optimal  Design 

of  Water  Networks. 

W90- 10769  6A 

Reorganization  of  Water-Distribution  System. 
W90- 10770  6A 

Measuring  Sediment  Yield  From  River  Basins. 
W90-11309  2J 

Field  05B,  02F,  07A06Investigative  Approach 
for  a  Contaminated  Bedrock  Aquifer  in  New 
England,  USA. 
W90-11387  5B 

NEUSE  RIVER 

Historical  Trends  in  Nutrient  Loading  to  the 

Neuse  River  Estuary,  NC. 

W90-10593  2L 

Modulation     of     Nitrogen     Loading     Impacts 

Within  an  Estuary. 

W90- 10594  5C 

NEW  HAMPSHIRE 
Urban  Lakes  Diagnostic/Feasibility  Study. 
W90- 11071  5G 


Water  Resources  Data  for  New  Hampshire  and 

Vermont,  Water  Year  1988. 

W90-11233  7C 

NEW  HANOVER  COUNTY 

Potential  Development  of  Estuarine  Islands  in 

New  Hanover  County. 

W90-10636  2L 

NEW  JERSEY 

Management      of     Depleted      Coastal      Zone 

Aquifers. 

W90-10638  4B 

Buffer  Delineation  Method  for  Coastal  Wetlands 

in  New  Jersey. 

W90-10642  6F 

Aquifer-Test  Analysis  of  the  Upper  Aquifer  of 
the  Potomac-Raritan-Magothy  Aquifer  System, 
Union    Beach    Borough,    Monmouth    County, 
New  Jersey. 
W90- 11248  2F 

NEW  MEXICO 

Reservoir  Induced  Seismicity  Near  Heron  and 
El  Vado  Reservoirs,  Northern  New  Mexico. 
W90- 11426  6G 


NEW  RIVER 

New  River  Shore  Protection  Study. 
W90-10585 


2J 


NEW  YORK 
Flow  Model  of  the  Hudson  River  from  Albany 
to  New  Hamburg,  New  York. 
W90-10666  2L 

Evaluation  of  Trace  Metal  Deposition  History 
and  Potential  Element  Mobility  in  Selected  Core 
Samples  from  Peat  and  Wetland  Ecosystems. 
W90-10835  SB 

Cleaning  of  Love  Canal  Area  Storm  and  Sani- 
tary Sewers. 
W90-11101  5G 

Fluid  Bed  Combustion  at  Oneida  County,  New 

York. 

W90-11117  5E 

Startup  of  the  Clinton  County  Compost  Facili- 
ties. 
W90-11125  5E 

In-Vessel      Composting:      Process      Selection; 
Design,    Construction    and    Start-up-City    of 
Schenectady,  New  York. 
W90-11126  5E 

Superfund  Record  of  Decision:  Brewster  Well 

Field,  NY. 

W90-11346  5G 

Monitor  for  Continuous  Measurement  of  Tem- 
perature, pH  and  Conductance  of  Wet  Precipita- 
tion: Preliminary  Results  from  the  Adirondack 
Mountains,  New  York. 
W90-11788  7B 

Threats  to  Beach  Resources  and  Park  Bound- 
aries Caused  by  Shoreline  Migration  in  an  Urban 
Estuarine  Park. 
W90- 11822  2L 

NEW  YORK  CITY 

Naphthalenes       Associated       with       Treated 
Wastewater    Effluents    in   an    Urban    National 
Wildlife  Refuge. 
W90-10877  5B 

NEW  ZEALAND 
New  Zealand  Legislation  for  Riparian  Control. 
W90-10635  6E 


SU-87 


NICKEL 


SUBJECT  INDEX 


I 


NICKEL 

Nickel  Diagenesis  and  Partitioning  in  Lake  Sedi- 
ments. 
W90- 10844  5B 

Acute  Toxicity  and  Toxic  Interaction  of  Chro- 
mium and  Nickel  to  Common  Guppy  Poecilia 
reticulata  (Peters). 
W90-10882  5C 

NIGERIA 

Sedimentary  Trace  Metals  in  Lakes  in  Ibadan, 

Nigeria. 

W90- 10838  2H 

Preliminary  Observations  on  the  Nature,  Taxo- 
nomic  Composition,  Distribution,  Behavior  and 
Nutrient  Requirements  of  the  'Unusual'  Algal 
'Jellies'  of  Oguta  Lake  in  Southeastern  Nigeria. 
W90- 11701  2H 

NILE  RIVER 

Euhydrophytes  of  Egyptian  Nubia. 

W90-11778  6G 

NITRATES 

Nitrate  Concentrations  in  Snow  from  Remote 

Areas:  Implication  for  the  Global  NOx  Flux. 

W90- 10570  5B 

Content  of  Chloride,  Nitrate,  and  Sulphate  in 
Snow    Samples    Collected    from    the    Snowy 
Mountain  Region  of  Australia. 
W90-10746  5B 

Reverse  Osmosis  Treatment  for  Nitrate  Remov- 
als in  High  Solids  Wastewater. 
W90- 11005  5D 

Extent  and  Trend  of  Nitrate  Contamination  in 

Region   III:  The  Coastal   Plain  and  Piedmont 

Province. 

W90-11063  5B 

Mass-Balance  Nitrate  Model  for  Predicting  the 
Effects  of  Land  Use  of  Ground-Water  Quality  in 
Municipal  Wellhead  Protection  Areas. 
W90- 11257  5B 


Nitrification  of  Swine  Waste. 
W90-11189 


5D 


Nitrates  and  Drinking  Water. 
W90- 11407 


5B 


Contamination  of  Wells  by  Pesticides  and  Ni- 
trate. 
W90- 11741  5B 

Total  Dissolved  Inorganic  Nitrogen  Removal 
With  Two  Coupled  Autotrophic  Nitrification 
and  Denitrification  Processes-Laboratory  Stud- 
ies, (Couplage  de  Procedes  Biologiques  Auto- 
trophes  Nitrifiants  et  Denitrifiants  pour  l'Elimin- 
ation  Totale  de  l'Azote  Mineral-Etudes  de  La- 
bora  toire). 
W90-11814  5D 

Biodegradation  of  2-Furaldehyde  Under  Nitrate- 
Reducing  Methanogenic  Conditions. 
W90-11847  5D 

Nutrients  (P,  N,  Si)  and  Growth  Conditions  for 
Diatoms  and  Oscillatoria  spp.  in  Lakes  of  South- 
Eastern  Norway. 
W90- 11864  2H 

Simulation    of  Runoff  and    Nitrate   Transport 

from  Mixed  Basins  in  Sweden. 

W90-11983  5B 

NITRIC  ACID 

Acidification  by  Nitric  Acid:  Future  Consider- 
ations. 
W90- 11575  5B 

NITRIFICATION 

Effect  of  Inhibitory  Compounds  on  Biological 

Nitrification. 

W90-11014  5D 


NITRILOTRIACETIC  ACID 

NTA  and   Lead  Speciation  in   Natural   Water 

Conditions. 

W90-11676  5B 

NITRITES 

Spectrometric  Determination  of  Nitrite  in  Aque- 
ous   Solution    by    the    Diazotization-Coupling 
Method       with       p-Aminobenzophenone-N-(l- 
Naphthyl)-Ethylenediamine. 
W90-11751  5  A 

Total  Dissolved  Inorganic  Nitrogen  Removal 
With  Two  Coupled  Autotrophic  Nitrification 
and  Denitrification  Processes-Laboratory  Stud- 
ies, (Couplage  de  Procedes  Biologiques  Auto- 
trophes  Nitrifiants  et  Denitrifiants  pour  l'Elimin- 
ation  Totale  de  l'Azote  Mineral-Etudes  de  La- 
boratoire). 
W90-11814  5D 

NITROGEN 

Modulation     of    Nitrogen     Loading     Impacts 

Within  an  Estuary. 

W90- 10594  5C 

Nutritive  Elements  (N  and  P),  Heavy  Metal  (Zn, 
Cu,  Pb,  and  Hg)  and  Plant  Production  in  a 
Freshwater  Tidal  Marsh,  Quebec  City  (Quebec), 
(Elements  Nutritifs  (N  et  P),  Metaux  Lourds 
(Zn,  Cu,  Pb  et  Hg)  et  Productivite  Vegetale 
dans  un  Marais  Intertidal  d'Eau  Douce,  Quebec 
(Quebec)). 
W90-11188  5B 

Nutrient  Spatial  Heterogeneity:  Effects  on  Com- 
munity Structure,  Physiognomy,  and  Diversity 
of  Stream  Algae. 
W90-11192  2H 

Effect   of  Organic    Nitrogen    Enrichments   on 
Marine  Planktonic  Networks  and  Heterotrophic 
Bacterial  Potential. 
W90-11219  5C 

Enclosure  Experiments  with   Low-dose  Addi- 
tions of  Phosphorus  and  Nitrogen  in  the  Acidi- 
fied Lake  Njupfatet,  Central  Sweden. 
W90-11700  2H 

Model  of  Nitrification  of  Waste  into  the  Gar- 
onne River  at  the  Level  of  the  City  of  Toulouse 
(Modele  de  la  Nitrification  des  Rejets  dans  la 
Garonne  au  Niveau  de  l'Agglomeration  Toulou- 
saine). 
W90- 11727  5B 

Monitoring  the  Progress  of  Attempts  to  Reduce 
Nutrient    Load    and    Inputs    of  Certain    Com- 
pounds in  the  North  Sea  by  50%. 
W90- 11823  5B 

Seasonal  Variability  of  Stable  Carbon  and  Nitro- 
gen Isotope  Ratios  of  Organisms  in  a  North 
Pacific  Bay. 
W90-11934  2L 

NITROGEN  COMPOUNDS 

Nitrate  Concentrations  in  Snow  from  Remote 
Areas:  Implication  for  the  Global  NOx  Flux. 
W90-10570  5B 

Hydrologic  and  Chemical  Data  from  Selected 
Wells  and  Springs  in  Southern  Elmore  County, 
Including    Mountain    Home    Air    Force    Base, 
Southwestern  Idaho,  Fall  1989. 
W90- 11261  2F 

Total  Dissolved  Inorganic  Nitrogen  Removal 
With  Two  Coupled  Autotrophic  Nitrification 
and  Denitrification  Processes-Laboratory  Stud- 
ies, (Couplage  de  Procedes  Biologiques  Auto- 
trophes  Nitrifiants  et  Denitrifiants  pour  1'Elimin- 


ation  Totale  de  l'Azote  Mineral-Etudes  de  La- 

boratoire). 

W90-11814  5D 

NITROGEN  FIXATION 

Nitrogen  Mineralization  in  Semiarid  Soils  of 
Morocco:  Rate  Constant  Variation  with  Depth. 
W90- 11567  2K 

NITROGEN  OXIDES 

Nitrous  Oxide  Production  from  Injected  Liquid 

Dairy  Manure. 

W90-10828  5E 

NITROGEN  REMOVAL 

Removal  of  Nitrogen  and  Phosphorus  in  an  Un- 
developed Wetland  Area,  Central  Florida. 
W90- 10925  5B 

Fate  of  Urea-N  in  Floodwater:  I.  Relation  with 

Total  N  Loss. 

W90-11630  5B 

Fate  of  Urea-N  in  Floodwater:  II.  Influence  on 

N  Use  Efficiency  and  Grain  Yield  Response  of 

Rice. 

W90-11631  5B 

Ammonia    Removal    by    Air    Stripping-From 
Origin  to  Present  State  of  Technology. 
W90-11943  5D 

Mass  Balance  Method  for  Assessing  the  Poten- 
tial of  Artificial  Wetlands  for  Wastewater  Treat- 
ment. 
W90-11992  5D 

NTTROPHENOLS 

Supplemental    Substrate   Enhancement   of  2,4- 

Dinitrophenol    Mineralization    by    a    Bacterial 

Consortium. 

W90-11519  5D 

NOMOGRAPHS 

Nomographs  and  Software  for  Field  and  Bank 

Erosion. 

W90-U153  2J 

NONIONIC  SURFACTANTS 

Nonionic  Detergents  as  Tracers  of  Ground 
Water  Pollution  Caused  by  Municipal  Sewage. 
W90-10751  5B 

Removal  of  Non  Ionic  Surfactant  from  Water 

onto  Activated  Carbon.   Influence  of  Organic 

Compounds  (Elimination  de  Micropollutants  par 

Adsorption  sur  Charbon  Actif  dans  L'eau:  Cas 

d'un  Tensioactif  non  Ionique;  Influence  de  Co- 

adsorbats). 

W90- 11993  5F 

NONPOINT  POLLUTION  SOURCES 

Sediment  and  Runoff  Water  Characteristics  as 
Influenced  by  Cropping  and  Tillage  Practices. 
W90-10530  4C 

Cartographic  Modeling  of  Nonpoint  Pollutant 

Surfaces  for  a  Coastal  Drainage  Area. 

W90- 10591  7C 

Delineation    of    Shoreline    Buffer    Zones    for 

Stormwater  Pollution  Control. 

W90-10610  5G 

Hudson  River  Pollution:  Comparing  Point  and 

Nonpoint     Source     Emissions     of    Hazardous 

Chemicals. 

W90-10613  5B 

Soil  and  Water  Contamination  at  Pesticide 
Mixing  and  Loading  Sites  on  Oahu,  Hawaii. 
W90- 10892  5B 

Reactions  and  Movement  of  Organic  Chemicals 

in  Soils. 

W90- 10893  5B 


SU-88 


SUBJECT  INDEX 


NUTRIENTS 


Extent  and  Trend  of  Nitrate  Contamination  in 

Region  HI:  The  Coastal   Plain  and  Piedmont 

Province. 

W90- 11063  5B 

Delivery  of  Sediment  and  Pollutants  from  Non- 
point  Sources:  A  Water  Quality  Perspective. 
W90-11151  5B 

Water   Quality    Achievable    with    Agricultural 

Best  Management  Practices. 

W90-11152  5G 

Organic  and  Trace  Metal  Contaminants  in  Sedi- 
ments, Seawater  and  Organisms  from  Two  Ber- 
mudan  Harbours. 
W90- 11548  5B 

Conducting  Field  Studies  for  Testing  Pesticide 

Leaching  Models. 

W90-11618  7A 

Contamination  of  Wells  by  Pesticides  and  Ni- 
trate. 
W90-11741  5B 

Physical  and  Chemical  Environment  of  Lake 

Manzala,  Egypt. 

W90-11859  2H 

Listeria  Species  in  a  California  Coast  Estuarine 

Environment. 

W90-11908  2L 

Simulation   of  Runoff  and   Nitrate   Transport 

from  Mixed  Basins  in  Sweden. 

W90-11983  5B 

NONPOLAR  ORGANIC  COMPOUNDS 

Sorption  of  Nonpolar  Organics  by  Soils  and 

Sediments. 

W90-10895  5B 

NORTH  CAROLINA 

Historical  Trends  in  Nutrient  Loading  to  the 

Neuse  River  Estuary,  NC. 

W90-10593  2L 

National  Wetlands  Inventory  in  North  Carolina. 
W90- 10600  ?C 

Elimination  of  Isolated  and  Limited-Flow  Wet- 
lands in  North  Carolina. 
W90-10601  4C 

Hydrology  of  Two  Stormwater  Infiltration 
Ponds  on  the  North  Carolina  Barrier  Islands. 
W90-10607  4A 

Ground-Water  and  Surface- Water  Conditions  in 
the  Chicod  Creek  Basin,  North  Carolina,  Before, 
During,  and  After  Channel  Modifications. 
W90-10617  4A 

Preliminary  Hydrogeologic  Assessment  of  the 

Camp  Lejeune  Area,  North  Carolina. 

W90- 10623  2F 

U.S.  Marine  Corps  Base,  Camp  Lejeune,  NO. 

Management  of  Coastal  Resources. 

W90-10624  5G 

Hydrogeologic  Case  Study  of  Septic  Tank  Ef- 
fluent Discharge,   Figure  Eight   Island,  North 
Carolina. 
W90- 10626  5B 

Distribution,  Source,  and  Significance  of  Select- 
ed   Organic    Compounds    in    Water    from    the 
Castle    Hayne    Aquifer,    Cherry    Point,    North 
Carolina. 
W90- 10628  5B 

Movement  of  Water  and  Chemical  Pollutants 
from  Waste  Water  Disposal  Systems  Through 
the  Soil  and  Saprolite  of  Piedmont  Landscapes. 
W90- 11225  5E 


Aquifers  in  Cretaceous  Rocks  of  the  Central 

Coastal  Plain  of  North  Carolina. 

W90- 11247  2F 

NORTH  SEA 

Monitoring  Activities  in  the  Federal  Republic  of 
Germany  Pursuant  to  International  Conventions 
and  National  Legislation. 
W90-10685  5A 

Long-term  Population  Dynamics  of  Breeding 
Bird  Species  in  the  German  Wadden  Sea  Area. 
W90-10686  5C 

Seabirds  as  Monitor  Organisms  of  Contaminants 
Along  the  German  North  Sea  Coast. 
W90-10688  5A 

Historical    Changes    in    the    Benthos    of    the 
Wadden  Sea  Around  the  Island  of  Sylt  in  the 
North  Sea. 
W90-10689  2L 

Monitoring  the  Progress  of  Attempts  to  Reduce 
Nutrient   Load   and    Inputs   of  Certain   Com- 
pounds in  the  North  Sea  by  50%. 
W90- 11823  5B 


Dumping  at  Sea. 
W90- 11827 


5G 


Monitoring  the  Progress  of  Attempts  to  Reduce 
Nutrient    Load   and    Inputs   of  Certain   Com- 
pounds in  the  North  Sea  by  50%. 
W90- 11823  5B 

NUTRIENT  CYCLING 

Variations  of  some  Chemical  Criteria  in  the  Un- 
terwarnow,  an  Estuary  of  the  Western  Baltic 
Sea  in  1977-1986. 
W90-11882  5B 

NUTRIENT  REMOVAL 

Sewage  Nutrient  Removal  by  North  Carolina 

Swamp  Systems. 

W90- 10604  5D 

Mass  Balance  Method  for  Assessing  the  Poten- 
tial of  Artificial  Wetlands  for  Wastewater  Treat- 
ment. 
W90- 11992  5D 

NUTRIENT  REQUIREMENTS 

Preliminary  Observations  on  the  Nature,  Taxo- 
nomic  Composition,  Distribution,  Behavior  and 
Nutrient  Requirements  of  the  'Unusual'  Algal 
'Jellies'  of  Oguta  Lake  in  Southeastern  Nigeria. 
W90- 11701  2H 

Some  Aspects  of  Microbiology  of  the  Gulf  of 

Finland. 

W90-11897  2L 


NORWAY 

Strategy  Analysis  of  Submerged  Lake  Macro- 
phyte  Communities:  An  International  Example. 
W90-11174  2H 

Nutrients  (P,  N,  Si)  and  Growth  Conditions  for 
Diatoms  and  Oscillatoria  spp.  in  Lakes  of  South- 
Eastern  Norway. 
W90- 11864  2H 

NUCLEAR  REACTORS 

Strontium-90  in  Canada  Goose  Eggshells  and 

Reed  Canary  Grass  from  the  Columbia  River, 

Washington. 

W90-11166  5B 

NUCLEATION 

Freezing  Nucleation  Rates  of  Dilute  Solution 
Droplets  Measured  Between  -30  C  and  -40  C  in 
Laboratory  Simulations  of  Natural  Clouds. 
W90-10798  2B 

NUCLEIC  ACIDS 

Stable    Carbon    Isotope    Analysis    of   Nucleic 
Acids  to  Trace  Sources  of  Dissolved  Substrates 
Used  by  Estuarine  Bacteria. 
W90- 11909  2L 

NUISANCE  ALGAE 

Preliminary  Observations  on  the  Nature,  Taxo- 
nomic  Composition,  Distribution,  Behavior  and 
Nutrient  Requirements  of  the  'Unusual'  Algal 
'Jellies'  of  Oguta  Lake  in  Southeastern  Nigeria. 
W90-11701  2H 

NUTRIENT  CONCENTRATIONS 

Historical  Trends  in  Nutrient  Loading  to  the 

Neuse  River  Estuary,  NC. 

W90- 10593  2L 

Trends  in  Nutrient  Concentration  in  the  North- 
ern Wadden  Sea  of  Sylt. 
W90-10691  5B 

Carbon,  Nitrogen  and  Phosphorous  Concentra- 
tions in  Aggregates  of  Organic  Waste-Amended 
Soils. 
W90- 11589  5E 

Fish-farm  Effluents  in  Rivers:  II.  Effects  on  In- 
organic Nutrients,  Algae  and  the  Macrophyte 
Ranunculus  penicillatus. 
W90- 11682  5C 


Bacteriological  Studies  of  Lake  Lebsko. 
W90- 11898 
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NUTRIENT  TRANSPORT 

Eutrophication  of  the  Dutch  Wadden  Sea:  Ex- 
ternal Nutrient  Loadings  of  the  Marsdiep  and 
Vliestroom  Basin. 
W90- 10692  5B 

Ecosystem  Model  of  the  Western  Wadden  Sea: 
A  Bridge  Between  Science  and  Management. 
W90- 10695  2L 

Fate  of  Urea-N  in  Floodwater:  I.  Relation  with 

Total  N  Loss. 

W90- 11630  5B 

Fate  of  Urea-N  in  Floodwater:  II.  Influence  on 

N  Use  Efficiency  and  Grain  Yield  Response  of 

Rice. 

W90- 11631  5B 

NUTRIENTS 

Mediators  of  Microbiologic  Origin  and  Eutroph- 
ication Phenomena. 
W90-10550  5C 

Wetland  Buffer  Areas  for  Treatment  of  Pumped 

Agricultural  Drainage  Water. 

W90- 10602  5G 

Phosphorus     Deficiency     and     Its     Variation 

Among  Lakes. 

W90-10730 
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Changes  in  the  Chemical  Composition  of  Waters 
in  the  Littoral  Zone  of  Lake  Piaseczno  (Lec- 
zynsko-Wlodawskie  Lake  District,  Southeastern 
Poland)  During  Multiannual  Studies. 
W90-11513  2H 

Physiological  Responses  of  the  Red  Algae  Gra- 
cilaria  verrucosa  and  G.  tikvahiae  Before  and 
After  Nutrient  Enrichment. 
W90- 11632  2L 

Nutrients  (P,  N,  Si)  and  Growth  Conditions  for 
Diatoms  and  Oscillatoria  spp.  in  Lakes  of  South- 
Eastern  Norway. 
W90-11864  2H 

Phosphorus  Sources  for  Phytoplankton  and  Bac- 
teria in  Lake  Michigan. 
W90-11865  2H 
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Influence  of  Pollution  Factors  on  the  Denitrifi- 
cation  Process  in  Shallow  Coastal  Waters-Ex- 
periments in  Microbiology  and  Nutrient  Bal- 
ance, (Der  Einfluss  von  Schadstoffen  auf  den 
Denitrifikationsprozess  in  flachen  Kustengewas- 
sern-Untersuchungen  zur  Mikrobiologie  und 
Stoffbilanz). 
W90-11902  5C 

Stable    Carbon    Isotope    Analysis    of   Nucleic 
Acids  to  Trace  Sources  of  Dissolved  Substrates 
Used  by  Estuarine  Bacteria. 
W90- 11909  2L 

OBSERVATION  WELLS 

Ground-Water     Levels     in     Wyoming,      1980 

Through  September  1989. 

W90-11227  2F 

OCEAN  BOTTOM 

Abundances  of  Benthic  Microfauna  in  Relation 
to  Outwelling  of  Mangrove  Detritus  in  a  Tropi- 
cal Coastal  Region. 
W90- 11220  2H 

OCEAN  DUMPING 

Implications  of  Solid  Waste  Management  Regu- 
lation for  Coastal  Resources. 
W90- 10649  5E 

Sewage  and  the  Biota  on  Seashores:  Assessment 
of  Impact  in  Relation  to  Natural  Variability. 
W90-11198  5C 


OHIO 

Compost  on  a  Fast  Track. 
W90-11127 


5E 


Dumping  at  Sea. 
W90- 11827 
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Management     and     Control     of    Transfrontier 

Waste  Movements  in  Belgium. 

W90- 11828  5G 

ODOR  CONTROL 

Municipal  Sewage  Treatment  Plant  Sludge  Man- 
agement. 
W90- 11091  5D 

Enhanced  Anaerobic  Digestion  and  Odor  Con- 
trol Through  Bioaugmentation. 
W90-11110  5D 

Impact  of  Incineration  and  Scrubber  Operation 

on  Particulate,  Odor,  Opacity  and  Non-Criteria 

Emissions. 

W90-11119  5E 

Odor  Abatement  for  a  Sludge  Composting  Facil- 
ity through  Dispersion  Enhancement. 
W90-11134  5D 

Odor  Control  for  Static  Pile  Systems  Through 

Process  Modifications. 

W90-11135  5D 

Odor  Control  Strategies  and  Experience  at  the 
Montgomery  County  Composting  Facility. 
W90-11136  5D 

Potassium  Permanganate  for  Sludge  Odor  Con- 
trol. 
W90-11137  5D 

Controlling  Ammonia  Emission  at  Composting 

Plants. 

W90- 11694  5E 

OFFSHORE  PLATFORMS 

Hydrocarbon   Distributions   around   a   Shallow 

Water  Multiwell  Platform. 

W90-11722  5B 

OGUTA  LAKE 

Preliminary  Observations  on  the  Nature,  Taxo- 
nomic  Composition,  Distribution,  Behavior  and 
Nutrient  Requirements  of  the  'Unusual'  Algal 
'Jellies'  of  Oguta  Lake  in  Southeastern  Nigeria. 
W90-11701  2H 


Superfund  Record  of  Decision:  Republic  Steel 

Quarry,  OH. 

W90- 11345  5G 

OIL 

Abnormal   Development   and   Growth   Reduc- 
tions of  Pollock  Theragra  chalcogramma  Em- 
bryos Exposed  to  Water-Soluble  Fractions  of 
Oil. 
W90-1154O  5C 

Oil  Spill  Clean-Up  System  Using  Hot  Water. 
W90-11546  5G 

Petroleum-Derived    Dissolved    Organic    Com- 
pounds Concentrated  from  Inshore  Waters  in 
Bermuda. 
W90-11549  5B 

OIL  MIGRATION 

Hydraulic  Fracturing  During  Basin  Scale  Fluid 

Migration:  An  Integrated  Approach. 

W90- 11388  2F 

OIL  POLLUTION 

Retention  of  Diesel  Fuel  in  Aquifer  Material. 
W90-10785  5B 

Gas  Chromatographic  and  Capillary  Gas  Chro- 
matographic/Mass  Spectrometric  Determination 
of  Organic  Sulfur  Compounds  (OSCs)  in  Sedi- 
ment from  Ports:  Significance  of  These  Com- 
pounds as  an  Oil  Pollution  Index. 
W90- 10889  5A 

Intercept  Trench  Technology  for  Remediating 
Waste  Oil  Contaminated  Soil  and  Groundwater: 
A  Case  Study. 
W90-10972  5G 

Reclaiming  Petroleum  Contaminated  Soil  in  Hot 

Mix  Asphalt  Facilities. 

W90-10975  5G 

Treatment  of  Storm  Runoff  by  Oil-Water  Sepa- 
ration,   Flotation,    Filtration,    and    Adsorption: 
Part  A.  Wastewater  Treatment. 
W90-11037  5D 

Hydrocarbon  Mineralization  in  Sediments  and 
Plasmid  Incidence  in  Sediment  Bacteria  from  the 
Campeche  Bank. 
W90- 11520  5B 

OIL  RECOVERY 

Behavior  of  Induced  Fractures  in  Sand  and  Fri- 
able Sandstones. 
W90- 11362  8E 

Oil  Spill  Clean-Up  System  Using  Hot  Water. 
W90-11546  5G 

OIL  REFINERIES 

Cyanide  Control  in  Petroleum  Refineries. 
W90- 11039  5G 

Application  of  Oxygen  Uptake  Rate  in  Manag- 
ing an  Activated  Sludge  Process  for  Treating 
Refinery  Wastewater. 
W90- 11041  5D 

Design  Considerations  and  Metals  Disposition  in 
Fluidized-Bed  Incineration  of  Refinery  Wastes. 
W90-11214  5E 

OIL  SPILLS 

Annular  Centrifugal  Contactors  as  Rapid  Oil- 
Water  Separation  Devices. 
W90-11342  5G 

Model  Simulations  of  the  Drift  and  Spread  of 

the  Exxon  Valdez  Oil  Spill. 

W90- 11424  5B 


OKA  RIVER 

Reconstruction  of  the  Guard  Walls  of  Locks  on 

the  Oka  River. 

W90- 11798  8  A 

OKLAHOMA 

Water  Quality  in  Gaines  Creek  and  the  Gaines 

Creek  Arm  of  Eufaula  Lake,  Oklahoma. 

W90- 11245  2K 

OLIGOCHAETES 

Diversity  and  Number  of  Bottom  Macroinverte- 
brates  and  Size  of  Larvae  of  Three  Species  of 
Chironomidae  Collected  from  the  Bottom  and 
from  Artificial  Substrata  in  the  River  Widawka 
(Central  Poland). 
W90-11516  2H 

Vermial  and  Microbial  Management  of  Biologi- 
cal Sludges  Under  Dynamic  Conditions  of  Tem- 
perature and  Seasonal  Changes. 
W90- 11595  5E 

OLIGOTROPHIC  LAKES 

Bacterioplankton  Growth  on  Fractions  of  Dis- 
solved Organic  Carbon  of  Different  Molecular 
Weights  from  Humic  and  Clear  Waters. 
W90-11523  2H 

Virus-Like  Particles  in  an  Ultra-Oligotrophic 
Lake  on  Vancouver  Island,  British  Columbia. 
W90- 11536  2H 

OLIGOTROPHY 

Summer  Phytoplankton  in  the  Near-East  Part  of 
the  Mediterranean  Sea:  Biomass  and  Limiting 
Factors  (in  Russian). 
W90- 10748  2L 

Autotrophic  Plankton  Components  in  the  East- 
ern Part  of  the  Mediterranean  Sea  (in  Russian). 
W90- 10749  2L 

Problems  of  the  Radiocarbon  Method  Applica- 
tion for  Estimating  the  Primary  Production  of 
Oligotrophic  Waters  (in  Russian). 
W90- 10750  7B 

OLIVE  OIL 

Fatty  Acids  Monitoring  in  the  Anaerobic  De- 
puration of  Olive  Oil  Mill  Wastewater. 
W90-11180  5D 

ONTARIO 

Reality  of  Valuing  Wetlands:  The  Case  of  Gree- 
nock Swamp,  Ontario,  Canada. 
W90- 10920  2L 

Interrelationships  Between  Mercury  Levels  in 
Yearling    Yellow    Perch,    Fish   Condition   and 
Water  Quality. 
W90-11869  5B 

Aqueous   Inputs   of  Mercury   to   Precambrian 

Shield  Lakes  in  Ontario. 

W90-11917  5B 

OPACITY 

Impact  of  Incineration  and  Scrubber  Operation 

on  Particulate,  Odor,  Opacity  and  Non-Criteria 

Emissions. 

W90-11119  5E 

OPEN-CHANNEL  FLOW 

Proceedings  of  the  Advanced  Seminar  on  One- 
Dimensional,  Open-Channel   Flow  and  Trans- 
port Modeling. 
W90- 10652  2E 

One-Dimensional  Equations  of  Unsteady  Open- 
Channel  Flow. 
W90- 10653  2E 

Evolution  and  Operational  Status  of  the  Branch- 
Network  Unsteady  Flow  Model. 
W90- 10654  2E 
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Hydraulics  of  Laminar  Open-Channel  Flow. 
W90-11463  8B 

Three-Dimensional     Turbulent     Structure     in 

Straight  Open  Channel  Flows. 

W90-11472  8B 

Mathematical  Simulation  of  Energy  Conversions 
in  a  Fully  Developed  Channel  Flow. 
W90-11476  2E 

Hydraulic  Jump  in  Trapezoidal  Channel. 
W90-11478 

Classical  Hydraulic  Jump:  Sequent  Depths. 
W90- 11482 

Dispersion  in  an  Open  Channel  with  a  Step  in 

the  Cross-Section. 

W90- 11483  2E 

Uniform  Flow  in  a  Smooth  Open  Channel. 
W90-11484 

Hydraulic  Calculation  of  a  Confluence. 
W90- 11801 


8B 


8B 


8B 


8B 


OPERATING  COSTS 

Compost  Marketing  and  Its  Effect  on  Operating 
Costs  at  a  50  Wet-Ton-Per-Day  Sludge  Com- 
posting Facility. 
W90-11140 


5E 


ORCHARDS 

Select  Your  Water  Source. 
W90- 10700 

Manage  Microirrigation  Effectively. 
W90- 10702 
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3F 


ORDINANCES 

Management  of  a  Liquid-Waste-Hauler  Control 

Program. 

W90-11973  5D 

OREGON 

Woody  Debris,  Channel  Features,  and  Macroin- 
vertebrates  of  Streams  with  Logged  and  Undis- 
turbed Riparian  Timber  in  Northeastern  Oregon, 
U.S.A. 
W90-10728  4C 

Deficit  Irrigation:  II.  Observations  in  Columbia 

Basin. 

W90- 11497  3F 

Slow    Sand    Filtration    in    Small    Systems    in 

Oregon. 

W90-11501  5F 

Initial  Establishment  of  Riparian  Vegetation 
After  Disturbances  by  Debris  Flows  in  Oregon. 
W90- 11585  2J 

ORGANIC  CARBON 

Volatile  Organic  Carbon  Emission-Control  Sys- 
tems. 
W90- 11972  5D 

ORGANIC  COMPOUNDS 

Three-Phase  Partitioning  of  Hydrophobic  Or- 
ganic Compounds  in  Great  Lakes  Waters. 
W90- 10548  5B 

Distribution,  Source,  and  Significance  of  Select- 
ed  Organic    Compounds    in   Water    from    the 
Castle    Hayne   Aquifer,    Cherry   Point,    North 
Carolina. 
W90-10628  5B 

Evaluation  of  Toxicity  of  River  Sediments  by  In 

Vitro  Enzyme  Inhibition. 

W90- 10890  5A 

Reactions  and  Movement  of  Organic  Chemicals 

in  Soils. 

W90- 10893  5B 


Theoretical    Considerations    of    the    Partition 
Uptake  of  Nonionic  Organic  Compounds  by  Soil 
Organic  Matter. 
W90-10894  5B 

Sorption  of  Nonpolar  Organics  by   Soils  and 

Sediments. 

W90-10895  5B 

Sorption  Dynamics  of  Organic  Compounds  in 

Soils  and  Sediments. 

W90- 10896  5B 

Hydrolytic  Transformations  of  Organic  Chemi- 
cals in  the  Environment. 
W90- 10902  5B 

Overview  of  Organic  Chemical  Environmental 
Fate  and  Transport  Modeling  Approaches. 
W90- 10904  5B 

Organic     Chemical     Movement     Over     and 

Through  Soil. 

W90- 10905  5B 

Transport  Processes  Involving  Organic  Chemi- 
cals. 
W90- 10907  5B 

Movement   of  Volatile   Organic  Chemicals   in 

Soils. 

W90-10908  5B 

Nonequilibrium  Transport  of  Organic  Contami- 
nants in  Groundwater. 
W90- 10909  5B 

Hydrologic  Processes  Affecting  the  Movement 

of  Organic  Chemicals  in  Soils. 

W90-10910  5B 

Movement  of  Organic  Chemicals  Through 
Landfill  and  Hazardous  Waste  Disposal  Sites. 
W90-10911  5B 

Comparison  of  Carbon  Columns  and  the  PACT 

Process  for  Priority  Pollutant  Removal. 

W90- 11001  5D 

Determination  of  Biodegradability  Kinetics  of 
RCRA    Compounds    Using    Respirometry    for 
Structure-Activity  Relationships. 
W90-11010  5D 

Full-Scale  Demonstration  of  a  Sequencing  Batch 
Reactor  for  a  Hazardous  Waste  Disposal  Site. 
W90- 11076  5D 

Sorption     of    Polychlorinated     Biphenyls     on 
Marine  Sediments:  I.  The  Role  of  the  Organic 
Carbon  Content. 
W90-11170  5B 

Sorption     of    Polychlorinated  Biphenyls    on 

Marine  Sediments:  II.  Effect  of  Removal  of 
Sediment  Organic  Matter. 

W90-11171  5B 

Hydrologic  and  Chemical  Data  from  Selected 
Wells  and  Springs  in  Southern  Elmore  County, 
Including    Mountain    Home    Air    Force    Base, 
Southwestern  Idaho,  Fall  1989. 
W90- 11261  2F 


Biogeochemical    Investigations   in    the   Coastal 

Zone  of  the  Island  of  Curious  (Seyshell  Islands) 

(Russian). 

W90- 10563  2L 

Aluminum  Geochemistry   in  Peatland   Waters. 
W90- 10571  5B 

Sorption     of    Polychlorinated     Biphenyls     on 
Marine   Sediments:   II.   Effect   of  Removal   of 
Sediment  Organic  Matter. 
W90-11171  5B 

Effect   of  Organic   Nitrogen   Enrichments   on 
Marine  Planktonic  Networks  and  Heterotrophic 
Bacterial  Potential. 
W90-11219  5C 

Effect  of  Organic  Matter  on  Splash  Detachment 

and  the  Processes  Involved. 

W90-11436  2J 

Spatial    and    Temporal    Variation    in    Organic 

Matter   Storage   in   Low-Gradient,   Headwater 

Streams. 

W90-11530  2H 

Decomposition  Patterns  of  Surface  Leaf  Litter 

of  Six  Plant  Species  Along  a  Chihuahuan  Desert 

Watershed. 

W90-11586  2H 

Stable    Carbon    Isotope    Analysis    of   Nucleic 
Acids  to  Trace  Sources  of  Dissolved  Substrates 
Used  by  Estuarine  Bacteria. 
W90- 11909  2L 
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Identification    of    Organic    N-Chloramines    In 

Vitro   in   Stomach   Fluid   from   the   Rat   after 

Chlorination. 

W90-11714  5A 

ORGANIC  POLLUTANTS 

Comparison  of  Two  Different  Procedures  for 
the    Extraction    of    Organic    Mutagens    from 
Sewage  Sludge. 
W90-10544  5D 

Transformation  of  PAHs  in  Soil  Systems. 
W90-10773  5B 

Effect  of  Sunlight  on  Organic  Contaminants  at 

the  Atmosphere  Soil  Interface. 

W90- 10898  5B 


Organics  in  Groundwater. 
W90-11408 
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Kinetics  of  Biodegradation  in  Soil. 
W90- 10903 
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Application  of  the  Stefan-Maxwell  Equations  to 

Determine    Limitations   of  Fick's   Law    When 

Modeling   Organic   Vapor  Transport   in   Sand 

Columns. 

W90- 11644  5B 

ORGANIC  MATTER 

Biogeochemical  Aspects  of  Dissolved  Organic 
Matter   Behaviour   in   Estuary   of  Razdolnaya 
River  -  The  Amur  Bay  of  the  Japan  Sea  (Rus- 
sian). 
W90- 10561  ZL 


Superfund  Record  of  Decision:  Fike  Chemical, 

WV. 
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Organic  and  Trace  Metal  Contaminants  in  Sedi- 
ments, Seawater  and  Organisms  from  Two  Ber- 
mudan  Harbours. 
W90- 11548  5B 

Petroleum-Derived    Dissolved    Organic    Com- 
pounds Concentrated  from  Inshore  Waters  in 
Bermuda. 
W90-11549  5B 

Experimental  and  Environmental  Induction  of 

Cytochrome    P450E    in    Fish    from    Bermuda 

Waters. 

W90-11550  5A 

Counter-Current  Cascade  Air-Stripping  for  Re- 
moval of  Low  Volatile  Organic  Contaminants. 
W90- 11679  5F 

Purification  of  Water  with  Near-u.v.  Illuminated 

Suspensions  of  Titanium  Dioxide. 

W90- 11684  5F 
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Toxicity  of  Piperonyl  Butoxide-Carbaryl  Syner- 
gism on  the  Snail. 
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Investigation  on  the  Concentration  Efficiencies 
of  Some  Macroreticular  and  Ambersorb  Resins 
Using    Radio- Labelled    Organic    Contaminants 
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W90- 11079  5B 
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Pervaporation. 
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Carbon,  Nitrogen  and  Phosphorous  Concentra- 
tions in  Aggregates  of  Organic  Waste-Amended 
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W90- 11589  5E 

Phytotoxicity    Suppression    in    Urban    Organic 
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ORGANOMERCURY  COMPOUNDS 

Observations  of  Methylmercury  in  Precipitation. 
W90- 10847  5A 

ORGANOMETALS 

Treatment  of  Wastes  Containing  Arsenic,  Seleni- 
um, Thallium,  and  Mercury  Compounds. 
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Determination  of  Organophosphorus  Com- 
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Larvae  at  Different  Stages  to  Fenitrothion,  An 
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in  Mussels  (Area  zebra)  Transplanted  Along  a 
Contamination  Gradient  in  Bermuda. 
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munity of  Azibo  Reservoir  (Portugal). 
W90- 11858  2H 

POTABLE  WATER 

Chromatographic   and   Mutagenic   Analyses  of 
1,2-Dichloropropane  and  1,3-Dichloropropylene 
and  Their  Degradation  Products. 
W90-10878  5A 

Microbial   Water  Quality  Concerns  for  Water 

Supply  Use. 

W90- 11267  5F 


Treatment  of  Eutrophic  Waters. 
W90-11333 


5F 


Assessment   of  the   Water-Supply   Situation   in 
ECOWAS  Countries  and   the   Policy  Implica- 
tions. 
W90- 11928  6D 

POTASSIUM 
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Changes  in  the  Chemical  Composition  of  Waters 
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South  Dakota. 
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gional Tracers,  in  Rhode  Island  Precipitation. 
W90-11787  5  a 

PRECIPITATION  MAPPING 

Satellite    Data    and    Geographic     Information 

System  for  Rainfall  Estimation. 

W90- 11489  2B 


SU-104 


SUBJECT  INDEX 


PROJECT  PLANNING 
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ical/Chemical Biological  Treatment. 
W90-11006  5D 

Treatment  of  Leachate  from  a  Hazardous  Waste 

Landfill. 

W90- 11026  5G 

Zero  Sludge/Zero  Discharge  Pretreatment  Sys- 
tems for  the  Metal  Finishing  and  Plating  Indus- 
try. 
W90- 11036  5D 
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Chemistry  of  Uranium,  Thorium,  and  Radium 
Isotopes     in     the     Ganga-Brahmaputra     River 
System:  Weathering  Processes  and  Fluxes  in  the 
Bay  of  Bengal. 
W90- 10742  2K 


THROUGHFALL 

Sulfur     Deposition     onto     European     Forests: 

Throughfall  Data  and  Model  Estimates. 

W90- 11969  5B 

THUNDERSTORMS 

Evaluation  of  Lightning  and  Corona  Discharge 
on  Thunderstorm  Air  and  Precipitation  Chemis- 
try. 
W90- 10557  2K 

Details  of  Colliding  Thunderstorm  Outflows  as 

Observed  by  Doppler  Lidar. 

W90- 10800  2B 

TIDAL  BASINS 

Eutrophication  of  the  Dutch  Wadden  Sea:  Ex- 
ternal Nutrient  Loadings  of  the  Marsdiep  and 
Vliestroom  Basin. 
W90-10692  5B 

TIDAL  CURRENTS 

Suspended  Sediment  Movement  in  the  Estuary 

of    the     Ganges-Brahmaputra-Meghna     River 

System. 

W90- 11446  2L 

Wave  Refraction  Patterns  and  Sediment  Trans- 
port in  Monifieth  Bay,  Tay  Estuary,  Scotland. 
W90-11447  2J 

Estuary /Ocean  Exchange  Controlled  by  Spring- 
Neap  Tidal  Mixing. 
W90- 11936  2L 

TIDAL  EFFECTS 

Analysis  of  the  Frequency  Response  of  Water 

Levels  in  Wells  to  Earth  Tides  and  Atmospheric 

Loading. 

W90- 11373  2F 

Estuary /Ocean  Exchange  Controlled  by  Spring- 
Neap  Tidal  Mixing. 
W90-11936  2L 

TIDAL  ENERGY 

Use  of  Hindcast  Wave  Data  for  Estimates  of 

Longshore  Sediment  Transport. 

W90- 10587  2J 

Partition  and  Transport  of  Tidal  Wave  Energies 
in  Varying  Cross-Section  Estuaries  and  Their 
Application  to  the  Estimate  of  Tidal  Energies  in 
the  Hangzhou  Bay. 
W90- 10706  2L 

TIDAL  FLATS 

Factor  Analysis  and  Classification  of  Remotely 

Sensed  Data  for  Monitoring  Tidal  Flats. 

W90- 10682  7B 

Hydrodynamic  Characteristics  of  a  Tidal  Flat 
with  Heavy  Sedimentation  (Caracteristiques  Hy- 
drodynamiques  d'un  Estran  a  Forte  Sedimenta- 
tion). 
W90-10712  2L 

TIDAL  HYDRAULICS 

Tide-Induced  Circulation  and  Flushing  Using 

Tide  Gates  in  Residential  Canals  of  Cape  Coral, 

Florida. 

W90-10661  2L 

TIDAL  MARSHES 

Trends  in  the  Water  Quality  of  an  Urban  Estu- 
ary: Hackensack  Meadowlands,  New  Jersey. 
W90- 10592  5G 

Plant  Productivity  in  a  Freshwater  Tidal  Marsh, 

Quebec  City  (Quebec),  (Productivite  Vegetale 

dans  un  Marais  Intertidal  d'Eau  Douce,  Quebec 

(Quebec)). 

W90-11187  2H 

Nutritive  Elements  (N  and  P),  Heavy  Metal  (Zn, 
Cu,  Pb,  and  Hg)  and  Plant  Production  in  a 
Freshwater  Tidal  Marsh,  Quebec  City  (Quebec), 
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(Elements  Nutritifs  (N  et  P),  Metaux  Lourds 

(Zn,  Cu,  Pb  et  Hg)  et  Productivite  Vegetale 

dans  un  Marais  Intertidal  d'Eau  Douce,  Quebec 

(Quebec)). 

W90-11188  5B 

TIDAL  POWERPLANTS 

Partition  and  Transport  of  Tidal  Wave  Energies 
in  Varying  Cross-Section  Estuaries  and  Their 
Application  to  the  Estimate  of  Tidal  Energies  in 
the  Hangzhou  Bay. 
W90- 10706  2L 


Tidal  Power  Generation. 
W90-11284 
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TIDAL  RTVERS 

One-Dimensional    Flow    Modeling    of  the    St. 

Johns  River  at  Jacksonville,  Florida. 

W90- 10657  2E 

Simulation   of  Flow   in   the   Lower   Calcasieu 

River  Near  Lake  Charles,  Louisiana. 

W90- 10663  2E 

Branch  Flow  Model  of  the  Knik  and  Matanuska 

Rivers,  Alaska. 

W90- 10664  2E 

Flow  Model  of  the  Hudson  River  from  Albany 

to  New  Hamburg,  New  York. 

W90-10666  2L 

Evaluation  of  the  Benthic  Resource  Value  of 
Impounded  and  Non-Impounded  Tidal  Creeks  in 
Virginia,  USA. 
W90- 11639  6G 

TIDAL  WATERS 

Evaluation  of  the  Impacts  of  Dead-End  Canals 
and  Impoundments  on  an  Estuarine  Ecosystem. 
W90-10597  6G 

TIDAL  WAVES 

Partition  and  Transport  of  Tidal  Wave  Energies 
in  Varying  Cross-Section  Estuaries  and  Their 
Application  to  the  Estimate  of  Tidal  Energies  in 
the  Hangzhou  Bay. 
W90- 10706  2L 

TIDES 

Tide-Induced  Circulation  and  Flushing  Using 

Tide  Gates  in  Residential  Canals  of  Cape  Coral, 

Florida. 

W90-10661  2L 

TILAPIA 

Involvement  of  Cortisol   and   Metallothionein- 
like  Proteins  in  the  Physiological  Responses  of 
Tilapia  (Oreochromis  mossambicus)  to  Sublethal 
Cadmium  Stress. 
W90- 10736  5C 

TILLAGE 

Sediment  and  Runoff  Water  Characteristics  as 

Influenced  by  Cropping  and  Tillage  Practices. 

W90-10530  4C 

Infiltration  Rate  as  Affected  by  an  Alfalfa  and 

No-Till  Cotton  Cropping  System. 

W90- 10831  2G 

Soil  Tillage  Impact  on  the  Diurnal  Redox-Po- 

tential  Cycle. 

W90- 10832  2G 

Subsurface    Water    Flow   on    a    Slope    in    the 

Loamy  Region  of  Belgium. 

W90-11431  2G 

Characterization  of  Tillage  and  Traffic  Effects 
on  Unconfined  Infiltration  Measurements. 
W90- 11570  2G 

TIN 

Tin  Compounds  in  Sediments  of  Lake  Maryut, 

Egypt. 

W90- 10756  5A 


Biogeochemistry  of  Butyltins  in  an  Enclosed 

Marine  Ecosystem. 

W90-11719  5B 

TITANIUM 

Purification  of  Water  with  Near-u.v.  Illuminated 

Suspensions  of  Titanium  Dioxide. 

W90- 11684  5F 

TOLERANCE 

Changes  in  Toxicity  of  Cd  and  Its  Accumulation 

in  Girella  and  Goby  with  Their  Growth. 

W90- 11221  5C 

TOLUENE 

Subclinical   Effects  of  Groundwater  Contami- 
nants: III.  Effects  of  Repeated  Oral  Exposure  to 
Combinations  of  Benzene  and  Toluene  on  Im- 
munologic Responses  in  Mice. 
W90-11782  5C 

TOULON  HARBOR 

Annual  Variation  and  Identification  of  Vibrios 
Cultivated  at  37  C  in  Urban  Wastewater  Dis- 
charged in  Toulon  Harbor  (Mediterranean, 
France)  (Variations  Annuelles  et  Identification 
des  Vibrions  Cultivant  a  37  C  dans  un  Effluent 
Urbain,  dans  des  Moules  et  dans  l'Eau  de  Mer  en 
Rade  de  Toulon  (Mediterranee,  France)). 
W90-11157  5B 

TOURISM 

Geomorphological  Basis  of  Beach  Resort  Sites: 

Some  Malaysian  Examples. 

W90- 11637  2  J 

TOXIC  WASTES 

Treatment  of  Wastes  Containing  Arsenic,  Seleni- 
um, Thallium,  and  Mercury  Compounds. 
W90-11035  5D 

Pilot  Plant  Comparison  of  Extended  Aeration 

and  PACT  for  Toxicity  Reduction  in  Refinery 

Wastewater. 

W90- 11040  5D 

Metal  Releases  from  Toxic  Wastes  and  their 
Impact  on  Groundwater  and  Surface  Waters. 
W90-11411  5B 

Contaminant  Residues  in  the  Bloater  (Coregonus 

hoyi)  of  Lake  Michigan,  1969-1986. 

W90-11665  5B 

Erythrocytic   Micronuclei   in   Wild   Fish   from 
Lakes  Superior  and  Ontario  That  Have  Pollu- 
tion-Associated Neoplasia. 
W90-11667  5C 

Acute  and  Subacute  Toxicity  Studies  on  2,3- 
Dichloropropionic  Acid  and  Chlorinated  Polya- 
crylamide  in  Rats. 
W90-11685  5C 

Genetic  Engineering  Approach  to  Toxic  Waste 
Management:  Case  Study  for  Organophosphate 
Waste  Treatment. 
W90- 11833  5D 

TOXICITY 

Interactions  of  Water  Contaminants:  I.  Plasma 
Enzyme  Activity  and  Response  Surface  Meth- 
odology Following  Gavage  Administration  of 
CC14  and  CHC13  or  TCE  Singly  and  in  Combi- 
nation in  the  Rat. 
W90-10554  5C 


Fluoride  Toxicity  to  Saltwater  Organisms. 
W90- 10596 
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Toxicity  of  Cadmium,  Copper,  and  Mercury  to 

Isolated  Trout  Hepatocytes. 

W90- 10721  5C 

Effect  of  Copper  on  the  Interaction  Between  the 
Predator  Didinium  nasutum  and  Its  Prey  Para- 
mecium caudatum. 
W90- 10727  5C 


Review:  Isolated  Fish  Hepatocytes:  Model  Sys- 
tems for  Toxicology  Research. 
W90- 10735  5C 

Literature  Review  on  Duckweed  Toxicity  Test- 
ing. 
W90- 10780  5  A 

Some     Fundamental     Relationships     Between 
Metal  Toxicity  in  Freshwater,  Physico-chemical 
Properties  and  Background  Levels. 
W90-10861  5C 

Toxicity  of  Fenitrothion  Degradation  Products 

to  Medaka  (Oryzias  latipes). 

W90-10875  5C 

Influence  of  Humic  Acid  on  the  Toxicity  of 
Copper,  Cadmium  and  Lead  to  the  Unicellular 
Alga,  Synechosystis  aquatilis. 
W90- 10883  5C 

Influence  of  Salinity  in  the  Toxicity  of  Phospha- 

midon   to   the   Estuarine   Crab,   Scylla  serrata 

(Forskal). 

W90- 10886  5C 

Effect  of  Quinalphos,  Organophosphorus  Insec- 
ticide,  on   Testicular   Steroidogenesis   in   Fish. 
Clarias  batrachus. 
W90- 10887  5C 

Evaluation  of  Toxicity  of  River  Sediments  by  In 

Vitro  Enzyme  Inhibition. 

W90-10890  5A 

Engineering  for  Toxicity  Removal:  A  New  Se( 

of  Design  Rules. 

W90- 10976  5D 

Toxic  Organic  Shock  Loading  of  Rotating  Bio- 
logical Contactors  and  Sequencing  Batch  Reac- 
tors. 
W90- 10979  5D 

Pilot  Plant  Comparison  of  Extended  Aeration 

and  PACT  for  Toxicity  Reduction  in  Refinery 

Wastewater. 

W90-11040  5E 

Toxicity  Evaluation  of  CTMP  Effluent  Biotreat- 

ed  by  a  Pilot-scale  Carrousel  Oxidation  Ditcl 

System. 

W90- 11048  5E 

Cooperative    Testing    of    Municipal    Sewag« 
Sludges  by  the  Toxicity  Characteristic  Leaching 
Procedure  and  Compositional  Analysis. 
W90-11095  5E 

Summary  of  Risk  Assessment  Methodologies  foi 
Municipal  Sludge  Reuse  or  Disposal  Options 
W90- 11096  5E 

Studies  on  Synergistic  Toxic  Effects  of  Coppei 
and  Dithiocarbamate  Pesticides  with  the  Ciliatf 
Protozoan  Colpidium  campylum  (Stokes). 
W90-11161  5C 

Hepatic  Steatosis  in  Zebra  Fish  (Brachydanic 

rerio)  Induced  by  Long-Term  Exposure  tc 
Gamma-Hexachlorocyclohexane. 

W90-11162  5C 

Use  of  Phytotoxicity   Tests   (Common   Duck- 
weed, Cabbage,  and  Millet)  for  Determining  Ef 
fluent  Toxicity. 
W90-11164  5A 

Characterization  of  Phytotoxicity  of  Metal  En- 
graving Effluent  Samples. 
W90-11165  5C 

Effect  of  Pesticides  on  Succinate  and  Lactate 
Dehydrogenase    Activities    in    the    Freshwatei 
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Field  Crab,  Oziotelphusa  senex  senex  (Fabri- 

cius). 

W90-11173  5C 

Effect  of  Sublethal  Concentrations  of  Phenol  on 
Some  Enzyme  Activities  and  Blood  Sugar  Level 
of  Carp  (Cyprinus  Carpio  L). 
W9O-11210  5C 

Changes  in  Toxicity  of  Cd  and  Its  Accumulation 
in  Girella  and  Goby  with  Their  Growth. 
W90-11221  5C 

Changes  in  Metabolic  Activity  of  Tiger  Shrimp 
Larvae  at  Different  Stages  to  Fenitrothion,  An 
Organophosphorus  Insecticide. 
W90- 11222  5C 

Interacting  Effects  of  pH  Acclimation,  pH,  and 
Heavy  Metals  on  Acute  and  Chronic  Toxicity  to 
Ceriodaphnia  dubia  (Cladocera). 
W90-11597  5C 

Acute  and  Subacute  Toxicity  Studies  on  2,3- 
Dichloropropionic  Acid  and  Chlorinated  Polya- 
crylamide  in  Rats. 
W90-11685  5C 

Response  of  Phytoplankton  to  Copper  Treat- 
ment with  Reference  to  Species  Sensitivity. 
W90-U703  5C 

Toxicity  of  Piperonyl  Butoxide-Carbaryl  Syner- 
gism on  the  Snail. 
W90- 11705  5C 

Subclinical  Effects  of  Groundwater  Contami- 
nants: III.  Effects  of  Repeated  Oral  Exposure  to 
Combinations  of  Benzene  and  Toluene  on  Im- 
munologic Responses  in  Mice. 
W90- 11782  5C 

Evaluation  of  Pollutant  Toxicity  in  Aquatic  En- 
vironment by  Assay  of  Enzymes  Released  from 
Lysosomes. 
W90-11835  5A 

Toxicity  of  Carbofuran  to  Selected  Macroinver- 

tebrates  in  Prairie  Ponds. 

W90-11838  5C 

Acute  Toxicity  of  a  Complex  Mixture  of  Syn- 
thetic Hexachloroethane  (HC)  Smoke  Combus- 
tion Products:  I.  Comparative  Toxicity  to  Fresh- 
water Aquatic  Organisms. 
W90-11849  5C 

New  Method  for  Determining  Effluent  Toxicity 

Using  Duckweed  (Lemna  minor). 

W90-11851  5A 

Influence  of  Light  Intensity  and  Photoadapta- 

tion    on    the    Toxicity    of   PCB    to    a    Marine 

Diatom. 

W90- 11852  5C 

Effects  of  Arsenate  on  Growth  and  Physiology 

in  Mallard  Ducklings. 

W90- 11853  5C 

Carbohydrate  Metabolism  Changes  in  Fish  Fin- 
gerlings  and  Yearlings  Exposed  to  Linear  Alkyl 
Benzene  Sulphonate. 
W90- 11867  5C 

Toxicity  of  Trace  Metals  to  Acartia  tonsa  in  the 
Elizabeth  River  and  Southern  Chesapeake  Bay. 
W90- 11932  5C 

Carcinogenic   and   Genotoxic  Activity   of  Ex- 
tracts from  Contaminated  Sediments  in  Western 
Lake  Ontario. 
W90- 11962  5C 

Laboratory-Scale  Model  for  Evaluating  Effluent 
Toxicity  in  Activated  Sludge  Wastewater  Treat- 
ment Plants. 
W90- 11995  5D 


Inter-  and  Intraspecific  Variation  in  Sensitivity 
to  Toxins:  The  Effects  of  Acidity  and  Zinc  on 
the  Freshwater  Crustaceans  Asellus  Aquaticus 
(L.)  and  Gammarus  Pulex  (L). 
W90- 12000  5C 

TOXICITY  CHARACTERISTIC  LEACHING 
PROCED 

Abbreviated  TCLP  for  Stabilization  Studies. 
W90-11034  5E 

TOXICITY  CHARACTERISTIC  LEACHING 
PROCEED 

Cooperative    Testing    of    Municipal     Sewage 
Sludges  by  the  Toxicity  Characteristic  Leaching 
Procedure  and  Compositional  Analysis. 
W90- 11095  5D 

TOXICOLOGY 

Review:  Isolated  Fish  Hepatocytes:  Model  Sys- 
tems for  Toxicology  Research. 
W90-10735  5C 

Toxicity    of   Municipal    Wastewater    Effluents 
Contaminated  by  Pentachlorophenol  in  South- 
west Missouri. 
W90-10757  5C 

Restoring  Acidified  Streams  in  Upland  Wales:  A 
Modelling  Comparison  of  the  Chemical  and  Bio- 
logical Effects  of  Liming  and  Reduced  Sulphate 
Deposition. 
W90-10758  5G 

Effects  of  Cadmium  on  a  Microbial  Food  Chain, 

Chlamydomonas    reinhardii    and    Tetrahymena 

vorax. 

W90-10862  5C 


Reversal  of  Phenol  and  Naphthalene  Effects  on 

Ciliate  Chemoattraction. 

W90- 10871  5C 

Use  of  Carbonyl  Iron  to  Induce  Iron  Loading  in 

the  Mussel  Mytilus  edulis. 

W90- 10874  5  A 

Toxicological  Aspects  of  Pesticides  in  Natural 

Waters. 

W90-11413  5C 

Evaluation  of  Pollutant  Toxicity  in  Aquatic  En- 
vironment by  Assay  of  Enzymes  Released  from 
Lysosomes. 
W90-11835  5A 

Toxicity  of  Carbofuran  to  Selected  Macroinver- 

tebrates  in  Prairie  Ponds. 

W90- 11838  5C 

Inter-  and  Intraspecific  Variation  in  Sensitivity 
to  Toxins:  The  Effects  of  Acidity  and  Zinc  on 
the  Freshwater  Crustaceans  Asellus  Aquaticus 
(L.)  and  Gammarus  Pulex  (L). 
W90- 12000  5C 

TRACE  ELEMENTS 

Environmental  Applications  of  Ion  Chromatog- 
raphy. 
W90- 10559  5  A 


Water-Quality  Data  (October  1988  Through 
September  1989)  and  Statistical  Summaries 
(March  1985  Through  September  1989)  for  the 
Clark  Fork  and  Selected  Tributaries  from  Galen 
to  Missoula,  Montana. 
W90- 11244  ?C 

Determination  of  Trace  Elements,  Including  Re- 
gional Tracers,  in  Rhode  Island  Precipitation. 
W90-11787  5A 

TRACE  LEVELS 

DPP  Determination  of  Trace  Level  of  As(III) 
and  Total  Inorganic  Arsenic  in  Drinking  Waters. 
W90-11617  5A 


Oscillopolarographic    Determination    of  Trace 
Amount  of  Boron  in  Soil,  Water  and  Plant  Sam- 
ples. 
W90- 11620  7B 

TRACE  METALS 

Quantitative  Method  for  Determination  of  Trace 
Metal  Concentrations  in  Sedimentary  Pyrite. 
W90- 10802  2K 

Lithium-A  New  Approach  for  the  Granulome- 
tric  Normalization  of  Trace  Metal  Data. 
W90-10803  5A 

Effects  of  pH  on  the  Accumulation  and  Redistri- 
bution of  Metals  in  a  Polluted  Stream  Bed  Sedi- 
ment. 
W90-10836  5B 

Sedimentary  Trace  Metals  in  Lakes  in  Ibadan, 

Nigeria. 

W90-10838  2H 

Distribution  and  Classification  of  Metal  Species 

in  Soil  Leachates. 

W90- 10846  5A 

Deposition  and  Transport  of  Trace  Metals  in  an 
Acidified  Catchment  of  Central  Ontario. 
W90-10848  5B 

Influence  of  Acidification  on  Metal  Fluxes  in 

Swedish  Forest  Lakes. 

W90-10851  5B 

pH-Related  Variations  in  Trace  Metal  Concen- 
trations in  Lake  Orta  (Italy). 
W90-10852  5B 

Trace  Metal  Research  at  Little  Rock  Lake,  Wis- 
consin:   Background   Data,    Enclosure   Experi- 
ments, and  the  First  Three  Years  of  Acidifica- 
tion. 
W90-10853  5B 

Dynamics  of  Particulate  Trace  Metals  in  the 
Lakes    of    Kejimkujik    National    Park,    Nova 
Scotia,  Canada. 
W90-10857  5B 

Some     Fundamental     Relationships     Between 
Metal  Toxicity  in  Freshwater,  Physico-chemical 
Properties  and  Background  Levels. 
W90-10861  5C 

Chemical  and   Biological  Correlates  of  Metal 
Levels  in  Crustacean  Zooplankton  from  Canadi- 
an Shield  Lakes:  A  Multivariate  Analysis. 
W90-10864  5B 

Seasonal  Patterns  in  Metal  Levels  of  the  Net 
Plankton  of  Three  Canadian  Shield  Lakes. 
W90-10865  5B 

Net  Cadmium  Flux  in  Hyalella  azteca  (Crusta- 
cea: Amphidpoda)  Populations  from  Five  Cen- 
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W90- 10866  5B 

Trace  Metals  in  a  Littoral  Foodweb:  Concentra- 
tions in  Organisms,  Sediment  and  Water. 
W90-10867  5B 

Removal  of  Heavy  Metals  from  Polluted  Waters 

by    Hydrodictyon    reticulatum    (Linn.)    Lager- 

heim. 

W90- 10869  5G 

Analytical  Reference  Materials:  VIII.  Develop- 
ment and  Certification  of  a  New  Great  Lakes 
Sediment  Reference  Material  for  Eight  Trace 
Metals. 
W90- 10870  5A 

Differential    Response   of  Marine   Diatoms   to 

Trace  Metals. 

W90-10881  5C 
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Influence  of  Humic  Acid  on  the  Toxicity  of 
Copper,  Cadmium  and  Lead  to  the  Unicellular 
Alga,  Synechosystis  aquatilis. 
W9O-10883  5C 

Red  Sea  Corals  as  Biomonitors  of  Trace  Metal 

Pollution. 

W90-11199  5A 

Organic  and  Trace  Metal  Contaminants  in  Sedi- 
ments, Seawater  and  Organisms  from  Two  Ber- 
mudan  Harbours. 
W90-11548  5B 

Effect  of  Cadmium,  Copper  and  Chromium(VI) 

on  the  Growth  of  Nile  Water  Algae. 

W90- 11572  5C 

Use    of   Mosses   (Hylocomium    splendens   and 
Pleurozium   schreberi)   for   Estimating   Atmos- 
pheric Trace  Metal  Deposition. 
W90- 11576  5  A 

Co-precipitation    Technique    for    Determining 

Trace  Metal  Concentrations  in  Iron-rich  Saline 

Solutions. 

W90- 11771  7B 

Metal  Distribution  in  Sediments  of  the  Baltic 

Sea. 

W90- 11881  5B 

Effects  of  Acidification  on  Minor  and  Trace 
Metal  Chemistry  in  Little  Rock  Lake,  Wiscon- 
sin. 
W90-11919  5B 

TRACERS 

Carbon  Isotope  Mass  Transfer  As  Evidence  For 

Contaminant  Dilution. 

W90-11343  5B 

Solute   Transport   in   a   Fractured    Laboratory 
Core:  Experimental  Results  and  Interpretation 
Using  the  Matrix  Diffusion  Model. 
W90- 11382  2F 

Accuracy  in  Material   Budget   Estimates  with 
Regard  to  Temporal  and  Spatial  Resolution  of 
Monitored  Factors. 
W90-11937  7C 

TRACKING  TECHNIQUES 

Radio  Tagging  of  Sea  Turtles. 

W90- 10675  7B 

Current  Sea  Turtle  Surveys  at  Cape  Canaveral 

Ship  Channel. 

W90- 10676  7B 

TRAINING 

Creative  Training  Concepts  for  Industrial  Waste 

Personnel. 

W90- 11061  5G 

Fiscal  Year  1988  Program  Report  (Alaska  Water 

Research  Center). 
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W90-11474  2H 

Dispersion  in  an  Open  Channel  with  a  Step  in 

the  Cross-Section. 

W90- 11483  2E 

CARTERET  COUNTY,  BEAUFORT,  NC. 

Land  Use  Planning  Techniques  for  Estuarine 

Shoreline  Buffer  Zone  Establishment. 

W90- 10634  5G 

CARTWRIGHT  CONSULTING  CO., 
MINNEAPOLIS,  MN. 

Opportunities   for  Membrane   Technologies   in 

Pollution  Control  Applications. 

W90- 11003  5D 

CARUS  CHEMICAL  CO.,  LA  SALLE,  IL. 

Potassium  Permanganate  for  Sludge  Odor  Con- 
trol. 
W90-11137  5D 

CASWELL,  EICHLER  AND  HILL,  INC.,  WEST 
TOPSHAM,  VT. 

Demonstrating  Induced  Recharge. 

W90- 11603  2F 

CEA  CENTRE  D'ETUDES  NUCLEAIRES  DE 
CADARACHE,  SAINT-PAUL-LES-DURANCE 
(FRANCE).  INST.  DE  PROTECTION  ET  DE 
SURETE  NUCLEAIRE. 

Retention  of  Ingested  llOm-Ag  by  a  Freshwater 

Fish,  Salmo  trutta  L. 

W90- 11876  5B 

CECOS  INTERNATIONAL,  INC.,  NIAGARA 

FALLS,  NY. 
Full-Scale  Demonstration  of  a  Sequencing  Batch 
Reactor  for  a  Hazardous  Waste  Disposal  Site. 
W90- 11076  5D 

CENTER  FOR  ENVIRONMENTAL 
RESEARCH,  AUSTIN,  TEXAS. 

Hornsby  Bend:  An  Integrated  Sludge  Manage- 
ment for  2000. 
W90-11108  5D 

CENTER  OF  MARINE  BIOTECHNOLOGY, 
BALTIMORE,  MD. 

Attachment  of  Vibrio  cholerae  Serogroup  Ol  to 

Zooplankton  and  Phytoplankton  of  Bangladesh 

Waters. 

W90- 11527  5B 

CENTRAL  LAB.  FOR  RADIOLOGICAL 
PROTECTION,  WARSAW  (POLAND). 

Concentration  of  137-Cs  and  90-Sr  in  Marine 

Fish  from  the  Southern  Baltic  Sea. 

W90-11517  5B 

CENTRAL  LUZON  STATE  UNTV.,  MUNOZ 
(PHILIPPINES).  COLL.  OF  ENGINEERING. 

Identifying  Assistance  Needs  of  Farmer-Man- 
aged Irrigation  Systems. 
W90- 11296  3F 

CENTRAL  MICHIGAN  UNIV.,  MOUNT 
PLEASANT.  DEPT.  OF  GEOGRAPHY. 

Basic  Local-Level  Water  Resource  Data  Base. 
W90- 11230  7C 

CENTRAL  RESEARCH  INST.  FOR  DRYLAND 
AGRICULTURE,  HYDERABAD  (INDIA). 

Development   of  Low-Discharge   Baffle-Sluice 

Modules. 

W90- 11499  3F 


OR-5 


ORGANIZATIONAL  INDEX 
CENTRAL  RICE  RESEARCH  INST.,  CUTTACK  (INDIA).  LAB.  OF  SOIL  MICROBIOLOGY. 


CENTRAL  RICE  RESEARCH  INST., 
CUTTACK  (INDIA).  LAB.  OF  SOIL 
MICROBIOLOGY. 

Accelerated    Degradation    of    Carbofuran    in 
Standing     Water    from     Carbofuran-Retreated 
Azolla  Plots. 
W90-10783  5B 

CENTRAL  TUBER  CROPS  RESEARCH  INST., 
BHUBANESWAR  (INDIA). 

Effects  of  CaC12  and  ABA  on  Changes  in  H202 
Metabolism  in  Two  Jute  Species  Under  Water 
Deficit  Stress. 
W90-11599  3p 

CENTRE  D'ENSEIGNEMENT  ET  DE 
RECHERCHE  POUR  LA  GESTION  DES 
RESSOURCES  NATURELLES  ET 
L'ENVIRONNEMENT,  PARIS  (FRANCE). 

Comparison  of  Numerical  Schemes  for  the  Ad- 

vection-Dispersion    Equation    (Evaluation     de 

Schemas  Numeriques  pour  la  Modelisation  de 

1'Advection-Dispersion). 

W90- 11730  7c 

CENTRE  D'ETUDES  ET  DE  RECHERCHES 
DE  BIOLOGIE  ET  D'OCEANOGRAPHIE 
MEDICALE,  NICE  (FRANCE). 

Mediators  of  Microbiologic  Origin  and  Eutroph- 

ication  Phenomena. 

W90-10550  5c 

CENTRE  FOR  WATER  RESOURCES, 
MADRAS  (INDIA). 

Issues  Related  to  Interventions  in  Farmer-Man- 
aged Irrigation:  Rehabilitation  of  a  Tank  Irriga- 
tion System. 
W90- 11294  3F 

CENTRE  UNIV.  DE  LUMINY,  MARSEILLE 
(FRANCE).  LAB.  DE  BIOLOGIE  DES 
INVERTEBRES  MARINS. 

Effect   of  Organic    Nitrogen    Enrichments   on 
Marine  Planktonic  Networks  and  Heterotrophic 
Bacterial  Potential. 
W90-11219  5C 

CENTRO  DE  EDAFOLOGIA  Y  BIOLOGIA 
APLICADA  DEL  SEGURA,  MURICA  (SPAIN). 
DEPT.  OF  ORGANIC  RESOURCES. 

Phytotoxicity    Suppression    in    Urban    Organic 

Wastes. 

W90-11692  5E 

CENTRO  DI  RICERCA  IDRAULICA  E 
STRUTTURALE,  MILAN  (ITALY). 

Vortex  Rope  in  the  Draft  Tube  of  Francis  Tur- 
bines Operating  at  Partial  Load:  A  Proposal  for 
a  Mathematical  Model. 
W90- 11952  gc 

CENTRO  DI  STUDIO  PER  LA 
MICROBIOLOGIA  DEL  SUOLO,  PISA 
(ITALY). 

Chemical  Changes  in  Sludge  Stabilization. 
W90-11690  5D 

CENTRO  RICERCHE  PRODUZIONI 
ANIMALI,  EMILIA,  ITALY. 

Controlling  Ammonia  Emission  at  Composting 

Plants. 

W90-11694  5E 

CERENZIO  AND  PANARO  P.C.,  HAMBURG, 
NJ. 

Odor  Control  for  Static  Pile  Systems  Through 

Process  Modifications. 

W90-11135  5D 

CESKOSLOVENSKA  AKADEMIE  VED, 
CESKE  BUDEJOVICE.  INST.  OF  LANDSCAPE 
ECOLOGY. 

Experimental  Approach  to  the  Role  of  Different 
Ecological  Types  of  Protozoa  in  the  Activated- 
Sludge  System. 
W90-11702  5D 


CH2M/HILL,  BELLEVUE,  WA. 

Zero  Sludge/Zero  Discharge  Pretreatment  Sys- 
tems for  the  Metal  Finishing  and  Plating  Indus- 
try. 
W90- 11036  5D 

CH2M  HILL,  DEERFIELD  BEACH,  FL. 

Wetlands  and  Stormwater  Management:  A  Case 
Study   of  Lake   Munson.    Part   I:   Long-Term 
Treatment  Efficiencies. 
W90- 10932  5D 

CH2M  HILL,  GREENWOOD  VUXAGE,  CO. 

Design  Considerations  and  Metals  Disposition  in 
Fluidized-Bed  Incineration  of  Refinery  Wastes 
W90-11214  5E 

CH2M  HILL,  INC.,  GAINESVILLE,  FL. 

Performance  of  the  Boggy  Gut  Wetland  Treat- 
ment System,  Hilton  Head,  South  Carolina. 
W90- 10953  5D 

Wetland  Succession-What  Is  the  Appropriate 

Paradigm. 

W90- 10956  2H 

CH2M  HILL,  MILWAUKEE,  WI. 

Evaluating  Alternative  Disinfectants  for  THM 

Control  in  Small  Systems. 

W90-11505  5p 

CH2M/HILL,  RESTON,  VA. 

Comparison    of   Sludge    Incineration    Alterna- 
tives-Key West,  Florida. 
W90-11106  5D 

CHALMERS  UNIV.  OF  TECHNOLOGY, 
GOETEBORG  (SWEDEN).  DEPT.  OF 
ANALYTICAL  AND  MARINE  CHEMISTRY. 

Release  of  Halocarbons  from  an  Industrial  Estu- 


ary. 
W90- 10776 


5B 


CHIANG  MAI  UNIV.  (THAILAND).  FACULTY 
OF  SOCIAL  SCIENCES. 

Problems    and    Strategies    in    Management    of 
Communal  Irrigation  Systems:  The  Experience 
in  Joint  Decision-Making  by  Farmers  and  Agen- 
cies. 
W90-11305  3p 

CHILE  UNIV.,  SANTIAGO.  UNIDAD  DE 
SISTEMAS  DE  INFORMACION 
GEOGRAFICA  Y  PERCEPCION  REMOTA. 

Landsat  Image  and  Sample  Design  for  Water 
Reservoirs  (Rapel  Dam  Central  Chile). 
W90-11163  7B 

CHINA  NATIONAL  ENVIRONMENTAL 
MONITORING  CENTRE,  BEIJTNG. 

Determination  of  Trace  Amounts  of  Phosphate 

in   Natural   Water   by   Flow   Injection   Fluori- 

metry. 

W90-10565  5A 

CINCINNATI  UNIV.,  OH.  DEPT.  OF  CTvTL 
AND  ENVIRONMENTAL  ENGINEERING. 

Captor    Design    Considerations:    Carbonaceous 

BOD  Applications. 

W90- 10981  5D 

Fate  and  Effect  of  Azo  Dye  on  an  Anaerobic- 
Aerobic  System. 
W90- 10997  5D 

Reverse  Osmosis  Treatment  for  Nitrate  Remov- 
als in  High  Solids  Wastewater. 
W90- 11005  5D 

Analysis  of  20- Year-Old  Refuse  from  the  Mal- 
lard North  Landfill  in  Chicago,  Illinois. 
W90- 11021  5E 

KC1  Potentiation  of  the  Virucidal  Effectiveness 

of  Free  Chlorine  at  pH  9.0. 

W90- 11521  5F 


CLEMSON  UNIV.,  SC.  DEPT.  OF 
CHEMISTRY. 

Cadmium- 133m  in  the  Water,  Sediments,  and 

Adjacent  Soils  of  Lake  Michigan. 

W90- 10856  5B 

CLEMSON  UNIV.,  SC.  DEPT.  OF 
ENVIRONMENTAL  SYSTEMS 
ENGINEERING. 

Side-by-Side  Evaluation  of  One-  and  Six-Mi- 
crometer   Microscreen    Media    for    Removing 
Algae  from  Aerated  Lagoon  Effluent. 
W90- 11004  5D 

CLERMONT-FERRAND-2  UNIV.,  AUBIERE 
(FRANCE).  LAB.  DE  ZOOLOGIE  ET 
PROTISTOLOGIE. 

Rapid    Quantification    of    Planktonic    Ciliates: 
Comparison  of  Improved  Live  Counting  with 
Otker  Methods. 
W90-11913  7B 

COASTAL  ENGINEERING  RESEARCH 
CENTER,  VICKSBURG,  MS. 

Use  of  Hindcast  Wave  Data  for  Estimates  of 

Longshore  Sediment  Transport. 

W90- 10587  2J 


Overview  of  Beneficial  Uses  of  Berms. 
W90-11317 


5E 


COASTAL  ENVIRONMENTS,  INC.,  BATON 
ROUGE,  LA. 

Wetlands  Restoration:  The  Private  Sector  to  the 

Rescue. 

W90- 10640  6G 

COASTAL  SCIENCE  AND  ENGINEERING, 
INC.,  COLUMBIA,  SC. 

Evaluation  of  the  Impacts  of  Dead-End  Canals 
and  Impoundments  on  an  Estuarine  Ecosystem. 
W90-10597  6G 

COCHIN  UNIV.  (INDIA).  SCHOOL  OF 
ENVIRONMENTAL  STUDIES. 

Effect  of  Industrial  Discharges  on  the  Ecology 
of  Phytoplankton  Production  in  the  River  Per- 
iyar  (India). 
W90- 12005  5C 

COIMBRA  UNTV.  (PORTUGAL).  SECCAO 
AUTONOMA  DE  ENGENHARIA  CIVIL. 

Upper  Boundary  Conditions  for  Overland  Flow. 
W90- 10790  2E 

COLD  REGIONS  RESEARCH  AND 
ENGINEERING  LAB.,  HANOVER,  NH. 

Development  and  Design  of  Sludge  Freezing 

Bed. 

W90- 11353  5D 

COLD  REGIONS  RESEARCH  AND 
ENGINEERING  LAB.,  HANOVER,  NH. 
RESEARCH  DD7. 

Salting-Out  Solvent  Extraction  for  Preconcen- 

tration  of  Neutral  Polar  Organic  Solutes  from 

Water. 

W90-11713  7B 

COLLEGE  OF  WILLIAM  AND  MARY, 
WILLIAMSBURG,  VA.  DEPT.  OF 
CHEMISTRY. 

Helium  Discharge  Detector  for  Quantitation  of 

Volatile  Organohalogen  Compounds. 

W90- 10564  5  A 

COLORADO  SPRINGS  WASTEWATER  DIV., 
CO. 

Management  of  a  Liquid-Waste-Hauler  Control 

Program. 

W90- 11973  5D 
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CORVALLIS  ENVIRONMENTAL  RESEARCH  LAB.,  OR. 


COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEFT.  OF  AGRONOMY. 

Aluminum   Solubility,   Calcium-Aluminum   Ex- 
change, and  pH  in  Acid  Forest  Soils. 
W9O-10826  5B 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEFT.  OF  ATMOSPHERIC  SCIENCE. 

Freezing  Nucleation  Rates  of  Dilute  Solution 
Droplets  Measured  Between  -30  C  and  -40  C  in 
Laboratory  Simulations  of  Natural  Clouds. 
W9O-10798  2B 

COLORADO  STATE  UNTV.,  FORT  COLLINS. 
DEPT.  OF  BIOLOGY. 

Diel  Migration  and  Microhabitat  Distribution  of 

a  Benthic  Stream  Assemblage. 

W90-11535  2E 

COLORADO  STATE  UNTV.,  FORT  COLLINS. 
DEPT.  OF  CTVIL  ENGINEERING. 

Multiphase  Flows  in  Porous  Media. 

W90-11285  2F 

COLORADO  UNTV.  AT  BOULDER. 

Fiscal  Year  1988  Measurable  Environmental  Re- 
sults Initiatives  Underground  Storage  Tank  Im- 
pacts on  Ground  Water. 
W90- 11068  5B 

COLORADO  UNIV.  AT  BOULDER.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Effects  of  van  der  Waals  Attractions  on  Cloud 

Droplet  Growth  by  Coalescence. 

W90-10799  2B 

COLORADO  UNTV.  AT  BOULDER.  DEPT.  OF 
GEOLOGICAL  SCIENCES. 

Selenium  in  Aqueous  Solutions:  The  Impossibil- 
ity of  Obtaining  a  Meaningful  Eh  Using  a  Plati- 
num Electrode,  with  Implications  for  Modeling 
of  Natural  Waters. 
W90-11441  5A 

Geochemical  Imprint  of  Meteoric  Diagenesis  in 
Holocene  Ooid  Sands,  Schooner  Cays,  Bahamas: 
Correlation   of  Calcite   Cement  Geochemistry 
with  Extant  Groundwaters. 
W90- 11855  2F 

COLORADO  UNTV.,  BOULDER.  DEPT.  OF 
CIVIL,  ENVIRONMENTAL,  AND 
ARCHITECTURAL  ENGINEERING. 

Supplemental    Substrate   Enhancement   of  2,4- 

Dinitrophenol    Mineralization    by    a    Bacterial 

Consortium. 

W90-11519  5D 

COLORADO  WATER  RESOURCES 
RESEARCH  INST.,  FORT  COLLINS. 

Fiscal  Year   1988   Program   Report  (Colorado 

Water  Resources  Research  Institute). 

W90- 11251  9D 

COMMISSION  OF  THE  EUROPEAN 
COMMUNITIES,  BRUSSELS  (BELGIUM). 
DIRECTORATE-GENERAL  FOR 
ENVIRONMENT. 

Community  Water  Quality  Policy  for  the  Nine- 
ties. 
W90-11405  5G 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
ASPENDALE  (AUSTRALIA).  DIV.  OF 
ATMOSPHERIC  RESEARCH. 

Methanesulfonate  in  Rainwater  at  Cape  Grim, 

Tasmania. 

W90-10777  5B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  DIV.  OF 
ENTOMOLOGY. 

Biomonitoring  and  Invertebrate  Taxonomy. 
W90- 11202  7B 


COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  DIV.  OF  SOILS. 

Ion  Transport  During  Unsteady  Water  Flow  in 

an  Unsaturated  Clay  Soil. 

W90-11558  2G 

Cation  Exchange  Isotherms  Obtained  with 
Batch  and  Miscible-Displacement  Techniques. 
W90- 11565  5B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
LUCAS  HEIGHTS  (AUSTRALIA).  DIV.  OF 
FUEL  TECHNOLOGY. 

Purification  of  Water  with  Near-u.v.  Illuminated 

Suspensions  of  Titanium  Dioxide. 

W90- 11684  5F 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
LYNEHAM  (AUSTRALIA).  DIV.  OF 
WILDLIFE  AND  RANGELANDS  RESEARCH. 

Benthic  Macroinvertebrates  in  Biological  Sur- 
veillance:  Monte  Carlo  Significance  Tests  on 
Functional  Groups'  Responses  to  Environmental 
Gradients. 
W90-11201  7B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
SUTHERLAND  (AUSTRALIA).  ANALYTICAL 
CHEMISTRY  SECTION. 

Content  of  Chloride,  Nitrate,  and  Sulphate  in 
Snow    Samples    Collected    from    the    Snowy 
Mountain  Region  of  Australia. 
W90-10746  5B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
WEMBLEY  (AUSTRALIA).  DIV.  OF  WATER 
RESOURCES. 

Modelling  Soil  Water  Status  in  Complex  Ter- 
rain. 
W90- 10524  2D 

Mass  Balance  Method  for  Assessing  the  Poten- 
tial of  Artificial  Wetlands  for  Wastewater  Treat- 
ment. 
W90- 11992  5D 

CONCORDIA  UNIV.,  LOYOLA  CAMPUS, 
MONTREAL  (QUEBEC).  DEPT.  OF 
MECHANICAL  ENGINEERING. 

Analysis  of  Fine  Particle  Concentrations  in  a 

Combined  Vortex. 

W90- 11477  8B 

CONCORDIA  UNIV.,  SIR  GEORGE 
WILLIAMS  CAMPUS,  MONTREAL 
(QUEBEC).  WATER  POLLUTION  RESEARCH 
LAB. 

Effect  of  Copper  on  the  Interaction  Between  the 
Predator  Didinium  nasutum  and  Its  Prey  Para- 
mecium caudatum. 
W90- 10727  5C 

CONESTOGA-ROVERS  AND  ASSOCIATES, 
MISSISSAUGA  (ONTARIO). 

Biological  Treatment  of  Landfill  Leachate. 
W90- 11025  5G 

CONNECTICUT  AGRICULTURAL 
EXPERIMENT  STATION,  NEW  HAVEN. 

Sorption  Dynamics  of  Organic  Compounds  in 

Soils  and  Sediments. 

W90- 10896  5B 

Movement  of  Organic  Chemicals  Through 
Landfill  and  Hazardous  Waste  Disposal  Sites. 
W90-10911  5B 

CONNECTICUT  UNIV.,  GROTON.  MARINE 
SCIENCES  INST. 

Mercury  in  Surficial  Waters  of  Rural  Wisconsin 

Lakes. 

W90- 10849  5B 


Formation  and  Fate  of  a  River  Plume:  A  Nu- 
merical Model. 
W90-11445  2E 

CONNECTICUT  UNIV.,  STORRS.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Chitosan  in  Crab  Shell  Wastes  Purifies  Electro- 
plating Wastewater. 
W90-11213  5D 

CONNECTICUT  UNIV.,  STORRS.  INST.  OF 
WATER  RESOURCES. 

Chromatographic  and   Mutagenic   Analyses  of 
1,2-Dichloropropane  and  1,3-Dichloropropylene 
and  Their  Degradation  Products. 
W90- 10878  5  A 

CONSERVATION  COUNCIL  OF  NORTH 
CAROLINA,  CHAPEL  HILL. 

County  Government  Responsibility  for  Preserv- 
ing Coastal  Quality. 
W90- 10633  5G 

CONSIGLIO  NAZIONALE  DELLE 
RICERCHE,  PISA  (ITALY).  1ST.  PER  LA 
CHIMICA  DEL  TERRENO. 

Plant  Productivity  and  Heavy  Metal  Contamina- 
tion. 
W90- 11689  5E 

CONSTRUCTION  ENGINEERING  RESEARCH 
LAB.  (ARMY),  CHAMPAIGN,  IL. 

Static  and  Dynamic  Effects  of  the  Pipe  Insertion 

Machine  Technique. 

W90-11270  5D 

COOK  COLL.,  NEW  BRUNSWICK,  NJ.  DEPT. 
OF  ANIMAL  SCIENCE. 

Thermophilic  Methane  Production  from  Dairy 

Cattle  Waste. 

W90-11179  5D 

COOPERATIVE  INST.  FOR  RESEARCH  IN 
ENVIRONMENTAL  SCIENCE,  BOULDER, 
CO. 

Details  of  Colliding  Thunderstorm  Outflows  as 

Observed  by  Doppler  Lidar. 

W90-10800  2B 

CORDOBA  UNIV.  (SPAIN).  DEPT.  OF 
ANALYTICAL  CHEMISTRY. 

Enzymatic  Stopped-Flow  Determination  of  Car- 
bofuran  Residues  at  the  Nanomolar  Level  in 
Environmental  Waters. 
W90- 11624  5  A 


CORNELL  UNIV.,  ITHACA,  NY. 

Kinetics  of  Biodegradation  in  Soil. 
W90- 10903 


5B 


CORNELL  UNIV.,  ITHACA,  NY.  DEPT.  OF 
NATURAL  RESOURCES. 

Local  Government  Responses  to  the  Wetlands 
Protection  Challenge:  Integration  and  Coopera- 
tion. 
W90-10639  6E 

Model  to  Determine  the  Likelihood  of  Sediment 
Contamination  in  Freshwater  Systems:  A  'Con- 
cern Ranking'  Approach  to  Prioritizing  Field 
Identification  of  Synthetic  Organic  Chemicals. 
W90- 11083  5B 

CORPS  OF  ENGINEERS,  WASHINGTON,  DC. 

New  Federal  Regulations  on  Dredging. 
W90-11331  6E 

CORVALLIS  ENVIRONMENTAL  RESEARCH 
LAB.,  OR. 

Potential  Future  Effects  of  Current  Levels  of 
Sulfur  Deposition  on  Stream  Chemistry  in  the 
Southern  Blue  Ridge  Mountains,  U.S. 
W90- 11574  5B 
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Regional    Estimates    of  Acid    Mine    Drainage 
Impact   on    Streams   in    the   Mid-Atlantic    and 
Southeastern  United  States. 
W90-11578  5B 

COUNCIL  FOR  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  PRETORIA 
(SOUTH  AFRICA). 

Heterotrophic  Bacterial  Production  and  Its  De- 
pendence on  Autotrophic  Production  in  a  Hy- 
pertrophic African  Reservoir. 
W90- 10720  2H 

COUNCIL  FOR  THE  PROTECTION  OF 
RURAL  ENGLAND,  LEYLAND. 

Coastal  and  Marine  Environmental  Stress  in  the 

St.  Vincent  Grenadines. 

W90-11819  4C 

COUNCIL  ON  ENVIRONMENTAL  QUALITY, 
WASHINGTON,  DC. 

Environmental  Trends. 

W90- 11277  5G 

CUYAHOGA  COMMUNITY  COLL., 
CLEVELAND,  OH.  DD7.  OF  NATURAL 
SCIENCES. 

Vegetation     of     Three     Sphagnum-dominated 
Basin-type  Bogs  in  Northeastern  Ohio. 
W90-11955  2H 

DALHOUSDX  UNTV.,  HALIFAX  (NOVA 
SCOTIA).  INST.  FOR  RESOURCE  AND 
ENVIRONMENTAL  STUDIES. 

Metal  Concentrations  and  Digestive  Gland  Ly- 
sosomal Stability  in  Mussels  from  Halifax  Inlet, 
Canada. 
W90-11760  5C 

DAMES  AND  MOORE,  ATLANTA,  GA. 

Common  Compliance  Problems. 

W90- 11774  5G 

DAMES  AND  MOORE,  BETHESDA,  MD. 

Groundwater    Quality    Protection    in    Critical 
Coastal  Areas:  Long  Island  and  Cape  Cod 
W90- 10648  5G 

DAMES  AND  MOORE,  CINCINNATI,  OH. 

Treatment  of  an  Organically  Contaminated  Soil 
in  Activated  Sludge  Sequencing  Batch  Reactors. 
W90- 10982  5D 

DAMES  AND  MOORE,  PARK  RIDGE,  IL. 

Odor  Abatement  for  a  Sludge  Composting  Facil- 
ity through  Dispersion  Enhancement. 
W90-11134  so 

DAMES  AND  MOORE,  TALLAHASSEE,  FL. 

Wetland    Impact    Evaluation    and    Mitigation: 

Comparing  Apples  and  Oranges. 

W90- 10935  5G 

'Wetlands   Preservation   as   Mitigation':    Imple- 
mentation of  the  DER  Policy. 
W90- 10946  4C 

DANMARKS  GEOLOGISKE 
UNDERSOEGELSE,  HOERSHOLM. 

Principles  for  the  Danish   Biomonitoring   Pro- 
gramme. 
W90- 10684  5A 

DARTMOUTH  COLL.,  HANOVER,  NH.  DEPT. 
OF  PHYSICS. 

Dielectric  Properties  and  Influence  of  Conduc- 
tivity in  Soils  at  One  to  Fifty  Megahertz. 
W90- 10821  2G 

DELAWARE  UNIV.,  NEWARK.  COLL.  OF 
AGRICULTURAL  SCIENCES. 

Sorption    and    Desorption    of   Acetonitrile    on 
Montmorillonite  from  Aqueous  Solutions. 
W90- 10823  5B 


DELAWARE  UNIV.,  NEWARK.  DEPT.  OF 
CIVIL  ENGINEERING. 

Comparison  of  Respirometric  Methods  for  De- 
termination of  Biokinetic  Constants  for  Toxic 
and  Nontoxic  Wastes. 
W90- 11009  5D 

Removal  of  Substituted  Phenols  by  a  Photocata- 
lytic  Oxidation  Process  with  Cadmium  Sulfide 
W90-11670  5F 

DELAWARE  UNIV.,  NEWARK.  DEPT.  OF 
PLANT  AND  SOIL  SCIENCES. 

Effective  Design  for  Small  Flood-Irrigated  Field 

Plots. 

W90-11571  3F 

DEPARTMENT  OF  AGRARIAN  SERVICES, 
COLOMBO  (SRI  LANKA). 

State  Intervention  in  Sri  Lanka's  Village  Irriga- 
tion Rehabilitation  Program. 
W90- 11301  3F 

DEPARTMENT  OF  AGRICULTURE, 
KATHMANDU  (NEPAL).  FARM  IRRIGATION 
AND  WATER  UTILIZATION  DIV. 

Problems,  Prospects,  and  Opportunities  in  De- 
veloping Farmer-Managed  Irrigation  Systems  in 
Nepal:  The  Department  of  Agriculture's  Farm 
Irrigation  Program. 
W90-11300  3p 

DEPARTMENT  OF  ENVIRONMENT,  KUALA 
LUMPUR  (MALAYSIA). 

Management  of  Water  in  Malaysia. 

W90-11818  5G 

DEPARTMENT  OF  FISHERIES  AND 
FORESTRY,  CASTLEKNOCK  (IRELAND). 
FISHERIES  RESEARCH  CENTRE. 

Radiocaesium  and  Plutonium  Concentrations  in 
Mytilus  edulis  (L.)  and  Potential  Dose  Implica- 
tions for  Irish  Critical  Groups. 
W90- 11638  5A 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  BURLINGTON  (ONTARIO). 

Fossil   Midge  Associations  and  the  Historical 

Status  of  Fish  in  Acidified  Lakes. 

W90- 10793  2H 

Sediment  Core  Chronology  and  Sedimentation 

in  Coastal  Basins  of  Georgian  Bay. 

W90-11658  5B 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  BURLINGTON  (ONTARIO).  GREAT 
LAKES  LAB.  FOR  FISHERIES  AND 
AQUATIC  SCTENCES. 

Community  of  Young  Fish  in  Drainage  Ditches 

in  Southwestern  Ontario. 

W90- 11531  2H 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  VANCOUVER  (BRITISH 
COLUMBIA).  WEST  VANCOUVER  LAB. 

Virus-Like  Particles  in  an  Ultra-Oligotrophic 
Lake  on  Vancouver  Island,  British  Columbia. 
W90- 11536  2H 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  WINNIPEG  (MANITOBA). 
FRESHWATER  INST. 

Experimental  Perturbations  of  Whole  Lakes  as 
Tests    of   Hypotheses    Concerning    Ecosystem 
Structure  and  Function. 
W90- 10733  5C 

Effects  of  Cadmium  on  a  Microbial  Food  Chain, 

Chlamydomonas    reinhardii    and    Tetrahymena 

vorax. 

W90- 10862  5C 

Whole  Lake  Addition  of  Cadmium-109:  Radio- 
tracer Accumulation  in  the  Mussel  Population  in 
the  First  Season. 
W90- 10863  5B 


Trophic  Cascades  and  Phytoplankton  Communi 

ty  Structure. 

W90-11193 


2H 

Metal  Contamination  in  Liver  and  Muscle  of 

Northern  Pike  (Esox  lucius)  and  White  Sucker 

(Catostomus    commersoni)    and    in    Sediments 

From   Lakes  Near  the  Smelter  at  Flin  Flon, 

Manitoba. 

W90- 11925  5B 

DEPARTMENT  OF  MINERAL  AND  ENERGY 
AFFAIRS,  JOHANNESBURG  (SOUTH 
AFRICA). 

Annual   Technical   Report   of  the   Geological 

Survey  of  South  Africa:  1988. 

W90- 11276  6E 

DEPARTMENT  OF  PHYSICAL  CHEMISTRY, 
FACULTY  OF  PHARMACY,  4000  PORTO, 
PORTUGAL. 

FIA  Tubular  Potentiometric  Detectors  Based  on 
Homogeneous    Crystalline    Membranes.    Their 
Use  in  the  Determination  of  Chloride  and  Sul- 
fide Ions  in  Water. 
W90- 11707  5A 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  PALMERSTON 
NORTH  (NEW  ZEALAND).  DIV.  OF  PLANT 
PHYSIOLOGY. 

Combining  Laboratory  and  Field  Measurements 
to  Define  the  Hydraulic  Properties  of  Soil. 
W90-10817  2G 

DEPARTMENT  OF  TOXICOLOGY,  SCHOOL 
OF  PHARMACY  AND  BIOCHEMISTRY, 
JUNTN  956  1113  BUENOS  AIRES, 
ARGENTINA. 

Detection  of  Genotoxicants  in  a  Polluted  Water- 
course by  Means  of  a  Yeast  System. 
W90-11834  5  A 

DETOX,  INC.,  DAYTON,  OH. 

Biological   Treatment   of  Groundwater,    Soils, 

and  Soil  Vapors  Contaminated  with  Petroleum 

Hydrocarbons. 

W90- 10967  5Q 

DEUTSCHES  HYDROGRAPHISCHES  INST., 
HAMBURG  (GERMANY,  F.R.). 

Monitoring  Activities  in  the  Federal  Republic  of 
Germany  Pursuant  to  International  Conventions 
and  National  Legislation. 
W90-10685  5A 

DIRECTOR-GENERAL  FOR  NATURAL 
RESOURCES,  LISBON  (PORTUGAL). 

Accidents  and  Surface  Water:  The  Case  of  Por- 
tugal with  Emphasis  on  the  Tejo  Hydrographic 
Basin. 
W90- 11409  5B 

DIRECTORATE  OF  WATER  RESOURCES 
DEVELOPMENT,  DJAKARTA  (INDONESIA). 
IRRIGATION  T  DEPT. 

Palasari:  Bali's  First  Large  Dam. 

W90- 11544  8  a 

DISTRICT  OF  COLUMBIA  UNTV., 
WASHINGTON.  DEPT.  OF  BIOLOGY. 

Estuarine  Sediment  Bioassay  with  Oyster  Pedi- 

veliger  Larvae  (Crassostrea  gigas). 

W90-10873  5A 

DONLEY  ENVIRONMENTAL 
MANAGEMENT,  INC.,  STAFFORD,  VA. 

Recent  Trends  in  Environmental  Legislation  Af- 
fecting Industrial  Property  Transfers. 
W90- 11057  5G 
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How  to  Write  Sampling  Plans  for  Regulatory 

Compliance. 

W90-11058  5G 

DOW  CHEMICAL  CO.,  MIDLAND,  MI. 
ANALYTICAL  LABS. 

Membrane  Mass  Spectroscopy  for  the  Direct 
Trace  Analysis  of  Volatile  Organic  Compounds 
in  Air  and  Water. 
W90-11712  5A 

DOW  CHEMICAL  U.S.A.,  MIDLAND,  MI. 
HEALTH  AND  ENVIRONMENTAL 
SCIENCES. 

Bioconcentration  of  Haloxyfop-Methyl  in  Blue- 
gill  (Lepomis  macrochirus  Rafinesque). 
W90-10753  5B 

DOWELANCO,  MIDLAND,  MI. 
ENVTRONMENTAL  CHEMISTRY  LAB. 

Resistance  of  Chlorpyrifos  to  Enhanced  Biode- 

gradation  in  Soil. 

W90- 10732  5B 

DREXEL  UNIV.,  PHILADELPHIA,  PA.  DEPT. 
OF  ENVIRONMENTAL  STUDIES. 

Extent  and  Trend  of  Nitrate  Contamination  in 

Region  III:  The  Coastal  Plain  and  Piedmont 

Province. 

W90- 11063  5B 

DREXEL  UNTV.,  PHILADELPHIA,  PA. 
ENVTRONMENTAL  STUDDZS  INST. 

Continuous    Liquid-Liquid    Extraction    for   the 
Preparation  of  Chlorinated  Water  Samples  for 
the  Ames  Bioassay. 
W90- 11994  5  A 

DU  PONT  DE  NEMOURS  (E.I.)  AND  CO., 
DEEPWATER,  NJ.  JACKSON  LAB. 

Comparison  of  Carbon  Columns  and  the  PACT 

Process  for  Priority  Pollutant  Removal. 

W90- 11001  5D 

DUKE  UNIV.,  DURHAM,  NC.  DEPT.  OF 
CIVIL  AND  ENVIRONMENTAL 
ENGINEERING. 

Sludge  Freezing  in  Shallow  Layers. 

W90- 10775  5D 

DYER,  RIDDLE.  MILLS  AND  PRECOURT, 
INC.,  ORLANDO,  FL. 

Greenwood     Urban     Wetland:     A     Manmade 

Storm  water  Treatment  Facility. 

W90-10931  5D 

E  AND  A  ENVIRONMENTAL 
CONSULTANTS,  INC.,  STOUGHTON,  MA. 

Case    Studies    of    Co-Composting    Municipal 

Wastes. 

W90-11129  5E 

Update  on  Bulking  Agent  Usage  at  Compost 

Facilities. 

W90-11132  5D 

Compost  Marketing  and  Its  Effect  on  Operating 
Costs  at  a  50  Wet-Ton-Per-Day  Sludge  Com- 
posting Facility. 
W90-11140  5E 

EAST  BAY  MUNKTPAL  UTILITY  DISTRICT, 
OAKLAND,  CA. 

Treatment  Changes  at  East  Bay  Municipal  Utili- 
ty District  to  Control  Disinfection  By-Products. 
W90- 11929  5F 

Assessing  the  Effect  of  Longitudinal   Density 

Gradient  on  Estuarine  Hydrodynamics. 

W90- 11986  2L 

EAST  CAROLINA  UNIV.,  GREENVILLE,  NC. 
INST.  FOR  COASTAL  AND  MARINE 
RESOURCES. 

Historical  Trends  in  Nutrient  Loading  to  the 

Neuse  River  Estuary,  NC. 

W90- 10593  2L 


Modulation     of    Nitrogen     Loading     Impacts 

Within  an  Estuary. 

W90- 10594  5C 

Larval  Striped  Bass  and  the  Food  Chain:  Cause 

for  Concern. 

W90- 10598  6G 

EAST  CAROLINA  UNTV.  SCHOOL  OF 
MEDICINE,  GREENVILLE,  NC.  SHARED 
RESEARCH  RESOURCES  LABS. 

Determination  of  Dissolved  Monomelic  Alumi- 
num Concentrations  in  Coastal  North  Carolina 
Rivers. 
W90-10595  5A 

ECOLE  CENTRALE  DE  LYON,  ECULLY 
(FRANCE). 

Photodegradation  of  2-  and  3-Chlorophenol  in 

Ti02  Aqueous  Suspensions. 

W90-11717  5D 

ECOLE  NATIONALE  DES  EMGENIEURS  DE 
TUNIS  (TUNISIA).  DEPT.  HYDRAULIQUE. 

Hydro-Ecological  Model  of  the  Tunis  Lake 
(Modele  Hydro-Ecologique  du  lac  de  Tunis). 
W90- 11739  5G 

ECOLE  NATIONALE  DES  PONTS  ET 
CHAUSSEES,  PARIS  (FRANCE). 

Deep  Lakes  Water  Quality  Modelling:  Thermal 
and  Biogeochemical  Model  of  Lake  Bourget 
(France)  (Modelisation  de  la  Qualite  des  Eaux 
des  Lacs  Profonds:  Modele  Thermique  et  Bio- 
geochimique  du  Lac  du  Bourget). 
W90-11731  5B 

ECOLE  NATIONALE  SUPERIEURE  DE 
CHTMIE  DE  RENNES  (FRANCE).  LAB.  DE 
CHTMIE  DES  NUISANCES  ET  GENIE  DE 
L'ENVTRONNEMENT. 

Total  Dissolved  Inorganic  Nitrogen  Removal 
With  Two  Coupled  Autotrophic  Nitrification 
and  Denitrification  Processes-Laboratory  Stud- 
ies, (Couplage  de  Procedes  Biologiques  Auto- 
trophes  Nitrifiants  et  Denitrifiants  pour  PElimin- 
ation  Totale  de  l'Azote  Mineral-Etudes  de  La- 
boratoire). 
W90-11814  5D 

ECOLE  POLYTECHNIQUE  FEDERALE  DE 
LAUSANNE  (SWITZERLAND).  DEPT.  DE 
GENIE  CIVIL. 

Classical  Hydraulic  Jump:  Sequent  Depths. 
W90- 11482  8B 

ECOLE  POLYTECHNIQUE  FEDERALE  DE 
LAUSANNE  (SWITZERLAND).  INST.  DE 
CHIMIE  PHYSIQUE. 

Photosensitized  Oxidation  of  Bromide  in  Dead 

Sea  Water. 

W90- 10804  2K 

ECOLE  POLYTECHNIQUE  FEDERALE  DE 
LAUSANNE  (SWITZERLAND).  LAB. 
D'HYDRAULIQUE. 

Uniform  Flow  in  a  Smooth  Open  Channel. 
W90- 11484  8B 

ECOLE  POLYTECHNIQUE,  MONTREAL 
(QUEBEC).  DEPT.  DE  GENIE  MINERAL. 

Effects  of  Installation  of  Piezometers  and  Wells 
on  Groundwater  Characteristics  and  Measure- 
ments. 
W90-11145  2F 

ECOLE  POLYTECHNIQUE,  MONTREAL 
(QUEBEC).  DEPT.  OF  CIVIL  ENGINEERING. 

Dam  Failure  and  Flood  Mapping:  An  Analysis 
Assisted  by  Computer  (Rupture  de  Barrage  et 
Cartographie  des  Inondations,  Une  Analyse  As- 
sistee  par  Ordinateur). 
W90-10715  8A 


ECOLE  SUPERIEURE  DE  PHYSIQUE  ET  DE 
CHIMIE  INDUSTRIELLES,  PARIS  (FRANCE). 
LAB.  DE  CHIMIE  ANALYTIQUE. 

Applications  of  On-Line  Precolumn  Technology 

to  Water  Quality  Control. 

W90-11612  5A 

ECONOMIC  RESEARCH  SERVICE, 
WASHINGTON,  DC.  RESOURCES  AND 
TECHNOLOGY  DIV. 

Conversion  of  Wetlands  to  Urban  Uses:   Evi- 
dence from  Southeastern  Counties. 
W90- 10927  4C 

EG  AND  G  IDAHO,  INC.,  IDAHO  FALLS. 

Pilot  Field  Verification  Studies  of  the  Sodium 
Sulfide/Ferrous  Sulfate  Treatment  Process. 
W90-11356  5D 

EG  AND  G  MOUND  APPLD2D 
TECHNOLOGIES,  MIAMISBURG,  OH. 

Joule-Heated    Glass   Furnace    Processing   of  a 
Highly  Aqueous  Hazardous  Waste  Stream. 
W90- 11090  5D 

EIDGENOESSISCHE  ANSTALT  FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG  UND 
GEWAESSERSCHULTZ,  DUEBENDORF 
(SWITZERLAND). 

Coordination  Chemistry  of  Weathering:  Kinetics 

of  the  Surface-Controlled  Dissolution  of  Oxide 

Minerals. 

W90-11449  2K 

Photolysis  of  Fe  (III)-Hydroxy  Complexes  as 

Sources  of  OH  Radicals  in  Clouds,  Fog  and 

Rain. 

W90- 11784  5B 

Simultaneous  Determination  of  Oxygen  Uptake 
Rate  and  Oxygen  Transfer  Coefficient  in  Acti- 
vated Sludge  Systems  by  an  On-Line  Method. 
W90- 11996  5D 

Behavior   of  NTA   and   EDTA   in   Biological 

Wastewater  Treatment. 

W90- 11997  5B 

EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND). 
VERSUCHSANSTALT  FUER  WASSERBAU, 
HYDROLOGIE  UND  GLAZIOLOGIE. 

Lake  Hydraulics. 

W90-11283  2H 

ELDORADO  NATIONAL  FOREST, 
PLACERVILLE,  CA. 

Woody  Debris,  Channel  Features,  and  Macroin- 
vertebrates  of  Streams  with  Logged  and  Undis- 
turbed Riparian  Timber  in  Northeastern  Oregon, 
U.S.A. 
W90- 10728  4C 

ELECTRICITE  DE  FRANCE,  CHATOU.  DEPT. 
DE  ENVIRONMENT  AQUATIQUE  ET 
ATMOSPHERIQUE. 

Potential  Effect  of  Nitrogen  from  Rivers  on  the 
Marine  Phytoplankton  between  Roscoff  and 
Saint-Breuc  (Effect  Potential  des  Apports 
d' Azote  d'Origine  Fluviale  sur  le  Phytoplankton 
Mrin  entre  Roscoff  et  Satint-Brieuc). 
W90- 11734  5C 

ELECTRICrTE  DE  FRANCE,  CHATOU. 
DIRECTION  DES  ETUDES  ET 
RECHERCHES. 

Modeling  of  the  Quality  of  Large  Water 
Courses:  Eutrophication,  the  Case  of  Moselle 
and  Doubs  Rivers  (Modelisation  de  la  Qualite  de 
Grands  Cours  d'Eau  Eutrophisation:  Case  de  la 
Muselle  et  du  Doubs). 
W90- 11725  5B 
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ELECTRICTTE  DE  FRANCE,  GRENOBLE. 
GROUPE  REGIONAL  DE  PRODUCTION 
HYDRAULIQUE. 

Increased  Unit  Output  of  Kembs  Propellers- 
Control  of  Cavitation  Damage. 
W90- 11949  8C 

ELETROSUL,  FLORIANOPOLIS  (BRAZIL). 

Ita  Project  Will  Augment  Brazil's  Power  Supply 

in  the  Southeast. 

W90-11461  8A 

ELMHURST  CITY  PUBLIC  WORKS,  IL. 

Sanitary  Sewer  Bypass  Reduction  Program. 
W90-11509  5D 

ENARTECH,  INC.,  GLENWOOD  SPRINGS, 
CO. 

Hydrologic  Functions  of  Sub-Alpine  Wetlands 

in  Colorado. 

W90- 10950  2  A 

ENERGOPROJEKT,  BELGRADE 
(YUGOSLAVIA). 

Software  Package  for  Low  Head  Hydro  Plant 

Design. 

W90- 11460  8B 

ENGINEERING  BIOTROL,  INC.,  CHASKA, 

MN. 
Development  of  a  Soil  Washing  System. 
W90- 10974  5G 

ENGINEERING-SCIENCE,  FAIRFAX,  VA. 

Sludge    Incineration    Project    for    Blue    Plains 

Wastewater  Treatment  Plant. 

W90-11107  5D 

ENSR,  CAMARHXO,  CA. 

Probing  the  Acid   Deposition   System   with   a 

Semi-Empirical   Model:  The  Role  of  Oxidant 

Limitation. 

W90-11786  5B 

ENVTRONMENTAL  ANALYTICAL  SERVICE, 
SAN  LUIS  OBISPO,  CA. 

Investigation  of  Air  Quality  and  Acid  Rain  Over 

the  Gulf  of  Mexico. 

W90-11785  5B 

ENVIRONMENTAL  ENGINEERING 
DEPARTMENT,  REFINING  AND 
MANUFACTURING  RESEARCH  CENTER, 
CHINESE  PETROLEUM  CORPORATION, 
CHIA-YI,  TAIWAN,  REPUBLIC  OF  CHINA. 
Application  of  Oxygen  Uptake  Rate  in  Manag- 
ing an  Activated  Sludge  Process  for  Treating 
Refinery  Wastewater. 
W90-11041  5D 

ENVIRONMENTAL  MONITORING  SYSTEMS 
LAB.,  CINCINNATI,  OH. 

Availability,   Adequacy,   and   Comparability  of 
Testing  Procedures  for  the  Analysis  of  Pollut- 
ants Established  Under  Section  304(h)  of  the 
Federal  Water  Pollution  Control  Act. 
W90- 11355  5  A 

ENVIRONMENTAL  PROTECTION  AGENCY, 
ATHENS,  GA. 

Hydrolytic  Transformations  of  Organic  Chemi- 
cals in  the  Environment. 
W90-10902  5B 

Hydrologic  Processes  Affecting  the  Movement 

of  Organic  Chemicals  in  Soils. 

W90-10910  5B 

Conducting  Field  Studies  for  Testing  Pesticide 

Leaching  Models. 

W90-11618  7A 


ENVIRONMENTAL  PROTECTION  AGENCY, 
ATHENS,  GA.  SOUTHEAST 
ENVIRONMENTAL  RESEARCH  LAB. 

Acquisition  and  Analysis  of  Groundwater/ Aqui- 
fer Samples:  Current  Technology  and  the  Trade 
Off  Between  Quality  Assurance  and  Practical 
Considerations. 
W90-11709  7B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CHICAGO,  IL.  WATER  DrV. 

Use  of  Water  Control  Stuctures  in  Drainage 
Channels  to  Restore  Lost  Wetland  Values. 
W90- 10943  8  A 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH. 

Design    Stream    Flows    Based    on    Harmonic 

Means. 

W90-10789  5G 

Multi-Media   Microbiological   Risk   Assessment 

Methodology      for      Municipal      Wastewater 

Sludges. 

W90-11097  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  DRINKING  WATER 
RESEARCH  DTV. 

Microbial  Water  Quality  Concerns  for  Water 

Supply  Use. 

W90-11267  5F 

Removal  of  Uranium  from  Drinking  Water  by 

Conventional  Treatment  Methods. 

W90- 11273  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  ENVIRONMENTAL 
CRITERIA  AND  ASSESSMENT  OFFICE. 

Summary  of  Risk  Assessment  Methodologies  for 
Municipal  Sludge  Reuse  or  Disposal  Options. 
W90-11096  5E 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  RISK  REDUCTION 
ENGINEERING  LAB. 

Determination  of  Biodegradability  Kinetics  of 
RCRA    Compounds    Using    Respirometry    for 
Structure-Activity  Relationships. 
W90-11010  5D 

ENVIRONMENTAL  PROTECTION  AGENCY, 
LAS  VEGAS,  NV. 

Proximity  of  Sanitary  Landfills  to  Wetlands  and 

Deepwater  Habitats  in  Eleven  States. 

W90- 10923  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
NARRAGANSETT,  RI.  ENVIRONMENTAL 
RESEARCH  LAB. 

Review:  Isolated  Fish  Hepatocytes:  Model  Sys- 
tems for  Toxicology  Research. 
W90-10735  5C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
NEW  YORK.  REGION  II. 

Assessment  of  a  Floatable  Action  Plan. 
W90-11970  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
RESEARCH  TRIANGLE  PARK,  NC. 
ATMOSPHERIC  RESEARCH  AND 
EXPOSURE  ASSESSMENT  LAB. 

Climatology  of  Temperature  and  Precipitation 

Variability  in  the  United  States. 

W90- 11350  2B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC. 

Overview  of  Sewage  Sludge  Programs  in  the 

United  States. 

W90-11100  5E 


ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  DRINKING 
WATER. 

Occurrence  of  Synthetic  Organic  Chemicals  in 

Drinking  Water,  Food,  and  Air. 

W90-11271  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF 
EMERGENCY  AND  REMEDIAL  RESPONSE. 

Superfund  Record  of  Decision:  Fike  Chemical, 

WV. 

W90- 11080  5G 

Superfund   Record   of  Decision:    San   Gabriel 

Valley  (1,  2,  and  4),  CA. 

W90- 11264  5G 

Superfund  Record  of  Decision:  Drake  Chemical, 

PA. 

W90- 11265  5G 

Superfund  Record  of  Decision:  Martin  Marietta, 

OR. 

W90-11274  5G 

Superfund  Record  of  Decision:  Tucson  Interna- 
tional Airport  Area,  AZ. 
W90-11275  5G 

Superfund  Record  of  Decision:  Marathon  Bat- 
tery, NY. 
W90-U332  5G 

Superfund   Record  of  Decision:   Indian   Bend, 

AZ. 

W90- 11335  5G 

Superfund  Record  of  Decision:  Republic  Steel 

Quarry,  OH. 

W90- 11345  5G 

Superfund  Record  of  Decision:  Brewster  Well 

Field,  NY. 

W90- 11346  5G 

Superfund  Record  of  Decision:  West  Virginia 

Ordnance,  WV. 

W90-11349  5G 

Superfund  Record  of  Decision:  Lorentz  Barrel 

and  Drum,  CA. 

W90- 11351  5G 

Superfund     Record     of    Decision:     Yaworski 

Lagoon,  CT. 

W90- 11358  5G 

Superfund    Record    of    Decision:    Groveland 

Wells,  MA. 

W90-11359  5G 

Superfund  Record  of  Decision:  Koppers  Texar- 

kana,  TX. 

W90-U360  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  MUNICIPAL 
POLLUTION  CONTROL. 

Cooperative    Testing    of    Municipal     Sewage 
Sludges  by  the  Toxicity  Characteristic  Leaching 
Procedure  and  Compositional  Analysis. 
W90- 11095  5D 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  THE 
ASSISTANT  ADMINISTRATOR  FOR  WATER. 

Economic  Analysis  of  Sludge  Disposal  Alterna- 
tives. 
W90- 11093  5E 
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Risk  Assessment  in  Development  of  Municipal 
Sludge  Incineration  Regulations  Under  405(d)  of 
the  Clean  Water  Act. 
W90-11098  5D 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  WATER 
ENFORCEMENT  AND  PERMITS. 

NPDES  Permitting  Process  for  Sludge  Manage- 
ment. 
W9O-11094  5E 

ENVIRONMENTAL  RESEARCH  LAB., 
ATHENS,  GA. 

Solute  Transport  in  Aggregated  Media:  Aggre- 
gate Size  Distribution  and  Mean  Radii. 
W90- 11656  5B 

Method  for  Testing  Whether  Model  Predictions 
Fall  Within  a  Prescribed  Factor  of  True  Values, 
with  an  Application  to  Pesticide  Leaching. 
W90- 11697  7C 

ENVIRONMENTAL  RESEARCH  LAB.- 

DULUTH,  MN. 
New  Source  Identification  of  Mercury  Contami- 
nation in  the  Great  Lakes. 
W90-11721  5B 

New  Method  for  Determining  Effluent  Toxicity 

Using  Duckweed  (Lemna  minor). 

W90- 11851  5  A 

ENVIRONMENTAL  RESOURCES 
MANAGEMENT,  INC.,  EXTON,  PA. 

Quantitative  Risk  Assessment  as  a  Decision  Tool 

for  Hazardous  Waste  Management. 

W90-10978  5G 

ENVTROTECH  LTD.,  SALONIKA  (GREECE). 

Radar  Signal   Interpretation  in  Warm   Season 

Rainstorms. 

W90-11985  2B 

ERNST-MORTTZ-ARNDT  UNTV., 
GREIFSWALD  (GERMAN  D.R.).  SEKTION 
BIOLOGIE. 

Denitrification  in  Sediments  of  North  Rugian 
Estuaries,  Preliminary  Communication. 
W90-11901  2L 

ERNST-MORTTZ-ARNDT  UNIV., 
GREIFSWALD  (GERMAN  D.R.).  SEKTION 
GEOLOGISCHE  WISSENSCHAFTEN. 

Actualistic  Model  of  Mud  Deposition  and  Dia- 

genesis  for  the  Western  Baltic  Sea. 

W90- 11880  2L 

ERO  RESOURCES  CORP.,  DENVER,  CO. 

Evaluation  of  the  Applicability  of  the  Wetland 
Evaluation  Technique  (WET)  to  High  Elevation 
Wetlands  in  Colorado. 
W90- 10951  2H 

EVERGLADES  NATIONAL  PARK, 
HOMESTEAD,  FL.  SOUTH  FLORIDA 
RESEARCH  CENTER. 

Pesticides  and  Everglades  National  Park:  South 

Florida  Use  and  Threat. 

W90- 10947  5C 

Water  Quality  Management  for  Everglades  Na- 
tional Park. 
W90-10948  5G 

Conflicts  over  Flood  Control  and  Wetland  Pres- 
ervation in  the  Taylor  Slough  and  Eastern  Pan- 
handle Basins  of  Everglades  National  Park. 
W90- 10954  4A 

EXETER  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Measuring  Sediment  Yield  From  River  Basins. 
W90-11309  2J 


FACHHOCHSCHULE  FRANKFURT 
(GERMANY,  F.R.). 

Hydraulic  Jump  in  Trapezoidal  Channel. 

W90- 11478  8B 

FAIRFAX  COUNTY  DEPT.  OF  PUBLIC 
WORKS,  LORTON,  VA.  WASTEWATER 
TREATMENT  DTV. 

Sludge   Disposal  in   Fairfax  County,   Virginia. 
W90-11120  5E 

FEDERAL  INSURANCE  ADMINISTRATION, 
WASHINGTON,  DC. 

Changing  Methods  for  Coastal  Flood  Hazard 

Assessments  for  the  National  Flood  Insurance 

Program. 

W90-10586  6F 

FISH  AND  WILDLIFE  SERVICE,  NEWTON 
CORNER,  MA. 

Update  of  Federal  Wetland  Delineation  Tech- 
niques. 
W90-10914  2H 

FISH  AND  WILDLIFE  SERVICE,  RALEIGH, 
NC.  DTV.  OF  ECOLOGICAL  SERVICES. 

Elimination  of  Isolated  and  Limited-Flow  Wet- 
lands in  North  Carolina. 
W90-10601  4C 

FISHBECK,  THOMPSON,  CARR  AND 
HUBER,  INC.,  ADA,  MI. 

Oil  and  Grease  Removal  from  a  Concentrated 
Source  in  the  Metal  Finishing  Industry. 
W90-11029  5D 

FLORIDA  ATLANTIC  UNIV.,  BOCA  RATON. 
DEPT.  OF  OCEAN  ENGINEERING. 

Structural  Safety  of  an  Ocean  Outfall  Against 

Hurricane  Damage. 

W90- 11830  8  A 

FLORIDA  INST.  OF  TECH.,  MELBOURNE. 
DEPT.  OF  CHEMICAL  AND 
ENVIRONMENTAL  ENGINEERING. 

Aeration  Method  Investigations  in  a  Red  Man- 
grove Dominated  Mosquito  Control  Impound- 
ment. 
W90- 10606  5G 

FLORIDA  INTERNATIONAL  UNIV.,  MIAMI. 
DRINKING  WATER  RESEARCH  CENTER. 

Hydrogen  Peroxide  Decay  in  Waters  with  Sus- 
pended Soils:  Evidence  for  Biologically  Mediat- 
ed Processes. 
W90-10717  2K 

FLORIDA  STATE  DEPT.  OF  AGRICULTURE 
AND  CONSUMER  SERVICES, 
TALLAHASSEE.  DTV.  OF  FORESTRY. 

Development  of  Guidelines  for  Managing  Flor- 
ida's Forested  Wetlands. 
W90- 10963  6A 

FLORIDA  UNTV.,  GAINESVILLE.  COLL.  OF 
LAW. 

All  Sovereign  Lands  Are  Wetlands,  But  Are  All 

Wetlands  Sovereign. 

W90- 10962  6E 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Satellite    Data    and    Geographic    Information 

System  for  Rainfall  Estimation. 

W90- 11489  2B 

FLORIDA  UNTV.,  GAINESVILLE.  DEPT.  OF 
CIVIL  ENGINEERING. 

Drawdowns    for    Constant-Discharge    One-Di- 
mensional Leaky  Aquifer. 
W90-11500  2F 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
SOIL  SCIENCE. 

Exchange      Capacity      and      Adsorbed-Cation 

Charge  as  Affected  by  Chloride  and  Perchlo- 

rate. 

W90-11564  2G 


FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
ZOOLOGY. 

Current  Sea  Turtle  Surveys  at  Cape  Canaveral 

Ship  Channel. 

W90- 10676  7B 

FONDATION  OCEANOGRAPHIQUE 
RICARD,  SIX-FOURS-LA-PLAGE  (FRANCE). 

Annual  Variation  and  Identification  of  Vibrios 
Cultivated  at  37  C  in  Urban  Wastewater  Dis- 
charged in  Toulon  Harbor  (Mediterranean, 
France)  (Variations  Annuelles  et  Identification 
des  Vibrions  Cultivant  a  37  C  dans  un  Effluent 
Urbain,  dans  des  Moules  et  dans  l'Eau  de  Mer  en 
Rade  de  Toulon  (Mediterranee,  France)). 
W90-11157  5B 

FOOD  AND  AGRICULTURE  ORGANIZATION 
OF  THE  UNITED  NATIONS,  ATHENS 
(GREECE).  MEDITERRANEAN  ACTION 
PLAN  PROJECT  OFFICE. 

MED  POL  Survey  of  Organotins  in  the  Medi- 
terranean. 
W90-11759  5B 

FOOD  AND  DRUG  ADMINISTRATION, 
BOTHELL,  WA.  SEAFOOD  PRODUCTS 
RESEARCH  CENTER. 

Listeria  Species  in  a  California  Coast  Estuarine 

Environment. 

W90- 11908  2L 

FOREST  PRODUCTS  RESEARCH  AND 
DEVELOPMENT  INST.,  COLLEGE 
(PHILIPPINES).  SOCIO-ECONOMICS 
RESEARCH  DTV. 

Traditional    Farmer    Practices    Affecting    Soil 
Erosion  and  Constraints  to  the  Adoption  of  Soil 
Conservation  Technology. 
W90-11394  4D 

FOREST  PRODUCTS  RESEARCH  AND 
DEVELOPMENT  INST.,  COLLEGE 
(PHILIPPINES).  WATERSHED  AND  RANGE 
MANAGEMENT  RESEARCH  DTV. 

Mechanical  Structures  for  Soil  Erosion  Control. 
W90- 11398  4D 

FOTH  AND  VAN  DYKE  AND  ASSOCIATES, 
INC.,  GREEN  BAY,  WI. 

Effect  of  Inhibitory  Compounds  on  Biological 

Nitrification. 

W90-11014  5D 

Operating  Experience:  Anaerobic  Treatment  at 

Packerland  Packing. 

W90- 11056  5D 

FRANCIS  MARION  COLL.,  FLORENCE,  SC. 
DEPT.  OF  BIOLOGY. 

Effect  of  Naturally  Varying  Discharge  Rates  on 

the  Species  Richness  of  Lotic  Midges. 

W90- 11861  2H 

FREIBURG  UNIV.  (GERMANY,  F.R.). 
METEOROLOGISCHES  INST. 

Evaporation  from  a  Pine  Forest-Using  the  Aer- 
odynamic Method  and  Bowen  Ratio  Method. 
W90-10525  2D 

FUJI  ELECTRIC  CO.  LTD.,  KAWASAKI 
(JAPAN).  HYDRO  POWER  DTV. 

Observation    of  Jet    Interference    in    6-Nozzle 

Pelton  Turbine. 

W90-11950  8C 

GALVESTON  MARINE  LAB.,  TX. 

Occurrence  of  a  Dinoflagellate  Bloom  Associat- 
ed with  an  Influx  of  Low  Salinity  Water  at 
Galveston,  Texas,  and  Coincident  Mortalities  of 
Demersal  Fish  and  Benthic  Invertebrates. 
W90- 10681  2L 
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GANNETT  FLEMING  ENVIRONMENTAL 
ENGINEERS,  INC.,  HARRISBURG,  PA. 

Full  Scale  Expansion  of  the  Successful  Sludge 
Composting  Operation  at  Scranton,  Pennsylva- 
nia. 
W90-11130  5E 

GDANSK  UNTV.  (POLAND).  DEPT.  OF 
PLANT  ECOLOGY  AND  NATURE 
PROTECTION. 

Degradation  and  Restoration  of  the  Puck  Bay 

(A  Projekt). 

W90-11906  5G 

GDANSK  UNIV.  (POLAND).  INST.  OF 
OCEANOGRAPHY. 

Important   Ecological   Features   of  the   Polish 

Costal  Zone  of  the  Baltic  Sea. 

W90- 11884  5C 

Biomass  and   Abundance   of  the   Zooplankton 

from  the  Gulf  of  Gdansk. 

W90-11889  2L 

GENECOR  INTERNATIONAL,  ROCHESTER, 
NY. 

Fate  of  Ice  Nucleation-Active  Pseudomonas  syr- 
ingae  Strains  in  Alpine  Soils  and  Waters  and  in 
Synthetic  Snow  Samples. 
W90-11912  5B 

GENERAL  MOTORS  RESEARCH  LABS., 
WARREN,  ML  ENVIRONMENTAL  SCIENCE 
DEPT. 

Retention  of  Diesel  Fuel  in  Aquifer  Material. 
W90-10785  5B 

GENOA  UNIV.  (ITALY).  INST.  OF 
INDUSTRIAL  CHEMISTRY. 

Preparation  of  Ultrafiltration  Membranes.  State 

of  the  Art. 

W90-10577  3A 

GEOLOGICAL  SURVEY,  ALBANY,  NY. 
WATER  RESOURCES  DIV. 

Flow  Model  of  the  Hudson  River  from  Albany 

to  New  Hamburg,  New  York. 

W90- 10666  2L 

GEOLOGICAL  SURVEY,  ALTAMONTE 
SPRINGS,  FL. 

Effects  of  Pretreatment  of  Highway  Runoff  on 

Quality  of  Wetland  Bed  Sediments. 

W90- 10605  5G 

Removal  of  Nitrogen  and  Phosphorus  in  an  Un- 
developed Wetland  Area,  Central  Florida. 
W90- 10925  5B 

Dissolved-Oxygen  Concentrations  in  a  Central 

Florida  Wetlands  Stream. 

W90- 10926  2H 

GEOLOGICAL  SURVEY,  ALTAMONTE 
SPRINGS,  FL.  WATER  RESOURCES  DIV. 

Water  Resources  Data  for  Florida,  Water  Year 

1989,  Volume  IB:  Northeast  Florida  -  Ground 

Water. 

W90- 11234  7C 

GEOLOGICAL  SURVEY,  ANCHORAGE,  AK. 
WATER  RESOURCES  DIV. 

Branch  Flow  Model  of  the  Knik  and  Matanuska 

Rivers,  Alaska. 

W90- 10664  2E 

GEOLOGICAL  SURVEY,  ARVADA,  CO. 

Prediction  of  Stream  Volatilization  Coefficients. 
W90- 10772  5B 

GEOLOGICAL  SURVEY,  BATON  ROUGE,  LA. 
WATER  RESOURCES  DIV. 

Simulation   of  Flow   in   the   Lower   Calcasieu 

River  Near  Lake  Charles,  Louisiana. 

W90- 10663  2E 


GEOLOGICAL  SURVEY,  BOISE,  ID.  WATER 
RESOURCES  DIV. 

Hydrologic  and  Chemical  Data  from  Selected 
Wells  and  Springs  in  Southern  Elmore  County, 
Including    Mountain    Home    Air    Force    Base, 
Southwestern  Idaho,  Fall  1989. 
W90-11261  2F 

GEOLOGICAL  SURVEY,  BOSTON,  MA. 
WATER  RESOURCES  DIV. 

Mass-Balance  Nitrate  Model  for  Predicting  the 
Effects  of  Land  Use  of  Ground-Water  Quality  in 
Municipal  Wellhead  Protection  Areas. 
W90-11257  5B 

GEOLOGICAL  SURVEY,  BOW,  NH.  WATER 
RESOURCES  DIV. 

Water  Resources  Data  for  New  Hampshire  and 

Vermont,  Water  Year  1988. 

W90-11233  7C 

GEOLOGICAL  SURVEY,  CHEYENNE,  WY. 

Geochemical  Processes  Controlling  Selenium  in 
Ground   Water  After   Mining,    Powder   River 
Basin,  Wyoming,  U.S.A. 
W90- 11452  2K 

GEOLOGICAL  SURVEY,  CHEYENNE,  WY. 
WATER  RESOURCES  DIV. 

Ground-Water     Levels     in     Wyoming,     1980 

Through  September  1989. 

W90- 11227  2F 

GEOLOGICAL  SURVEY,  COLUMBIA,  SC. 
WATER  RESOURCES  DIV. 

Freshwater  Supply  Potential  of  the  Atlantic  In- 

tracoastal  Waterway  Near  Myrtle  Beach,  South 

Carolina. 

W90-10618  4B 

Computation  of  Flow  and  Detection  of  the  Salt- 
Front  Location  for  the  Atlantic  Intracoastal  Wa- 
terway (AIW)  in  the  Vicinity  of  Myrtle  Beach, 
South  Carolina. 
W90- 10659  2L 

Rates  of  Microbial  Metabolism  in  Deep  Coastal 

Plain  Aquifers. 

W90- 11526  2F 

GEOLOGICAL  SURVEY,  DENVER,  CO. 

Theoretical    Considerations    of    the    Partition 
Uptake  of  Nonionic  Organic  Compounds  by  Soil 
Organic  Matter. 
W90-10894  5B 

GEOLOGICAL  SURVEY,  DENVER,  CO. 
WATER  RESOURCES  DIV. 

Use  of  a  Hydraulic  Potentiomanometer  to  De- 
termine Ground-Water  Gradients  in  a  Wetland, 
Colorado. 
W90-10928  7B 

GEOLOGICAL  SURVEY,  DORAVILLE,  GA. 
WATER  RESOURCES  DIV. 

Relation  Between  Concealed  Faults  and  Ground 
Water  Quality  in  a  Carbonate  Aquifer  System, 
Brunswick,  Georgia,  U.S.A. 
W90- 11386  5B 

GEOLOGICAL  SURVEY,  HELENA,  MT. 
WATER  RESOURCES  DIV. 

Water-Quality  Data  (October  1988  Through 
September  1989)  and  Statistical  Summaries 
(March  1985  Through  September  1989)  for  the 
Clark  Fork  and  Selected  Tributaries  from  Galen 
to  Missoula,  Montana. 
W90-11244  7C 

Streamflow  Characteristics  of  Small  Tributaries 
of  Rock  Creek,  Milk  River  Basin,  Montana,  Base 
Period  Water  Years  1983-87. 
W90- 11258  2E 


GEOLOGICAL  SURVEY,  HONOLULU,  HI. 
WATER  RESOURCES  DIV. 

Water  Resources  Data  for  Hawaii  and  Other 
Pacific  Areas,  Water  Year  1988,  Volume  2. 
W90-11232  7C 

GEOLOGICAL  SURVEY,  HURON,  SD. 
WATER  RESOURCES  DIV. 

Evaluation  of  Streamflow-Gaging  Methods  for 
Application  to  a  River  with  Flat  Slope  -  James 
River,  North  Dakota/South  Dakota. 
W90- 10662  7B 

Appraisal  of  the  Water  Resources  of  the  Skunk 

Creek   Aquifer   in   Minnehaha   County,    South 

Dakota. 

W90- 11246  2F 

Water  Resources  of  Brookings  and  Kingsbury 

Counties,  South  Dakota. 

W90- 11259  2E 

GEOLOGICAL  SURVEY,  IDAHO  FALLS,  ID. 
WATER  RESOURCES  DIV. 

Selected    Quality   Assurance   Data   for   Water 
Samples    Collected    by    the    U.S.    Geological 
Survey,  Idaho  National  Engineering  Laborato- 
ry, Idaho,  1980  to  1988. 
W90- 11262  5  a 

GEOLOGICAL  SURVEY,  LAKEWOOD,  CO. 

Analysis  of  the  Frequency  Response  of  Water 

Levels  in  Wells  to  Earth  Tides  and  Atmospheric 

Loading. 

W90- 11373  2F 

GEOLOGICAL  SURVEY,  LANSING,  MI. 
WATER  RESOURCES  DIV. 

Flow  Model  of  Saginaw  River  Near  Saginaw, 

Michigan. 

W90-10658  2E 

GEOLOGICAL  SURVEY,  LAWRENCE,  KS. 
WATER  RESOURCES  DIV. 

Hydrogeology  and  Ground- Water-Quality  Con- 
ditions at  the  Geary  County  Landfill,  Northeast 
Kansas,  1988. 
W90- 11226  5B 

GEOLOGICAL  SURVEY,  LOUISVILLE,  KY. 
WATER  RESOURCES  DIV. 

Flow  Determination  for  Ohio  River  at  Greenup 

Dam  and  Louisville,  Kentucky. 

W90-10665  2E 

GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 

Pore  Pressure  Response  During  Failure  in  Soils. 
W90-10532  2G 

GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 
WATER  RESOURCES  DIV. 

Denitrification  in  Sediments  from  the  Hyporheic 
Zone  Adjacent  to  a  Small  Forested  Stream. 
W90- 10725  2K 

GEOLOGICAL  SURVEY,  NASHVILLE,  TN. 
WATER  RESOURCES  DIV. 

Low  Flow  During  the  1988  Drought  in  Tennes- 
see. 
W90- 11228  7C 

GEOLOGICAL  SURVEY,  NSTL  STATION,  MS. 
WATER  RESOURCES  DIV. 

One-Dimensional  Equations  of  Unsteady  Open- 
Channel  Flow. 
W90- 10653  2E 

GEOLOGICAL  SURVEY,  OKLAHOMA  CITY, 
OK.  WATER  RESOURCES  DIV. 

Water  Quality  in  Gaines  Creek  and  the  Gaines 

Creek  Arm  of  Eufaula  Lake,  Oklahoma. 

W90- 11245  2K 
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GEOLOGICAL  SURVEY,  ORLANDO,  FL. 
WATER  RESOURCES  DIV. 

One-Dimensional    Flow    Modeling   of  the    St. 
Johns  River  at  Jacksonville,  Florida. 
W90-10657  2E 

GEOLOGICAL  SURVEY,  PORTLAND,  OR. 
WATER  RESOURCES  DIV. 

Simulation   of  Debris   Flows   Using   the   HY- 

DRAUX  Model. 

W90- 10667  2E 

GEOLOGICAL  SURVEY,  RALEIGH,  NC. 
WATER  RESOURCES  DIV. 

Ground- Water  and  Surface- Water  Conditions  in 
the  Chicod  Creek  Basin,  North  Carolina,  Before, 
During,  and  After  Channel  Modifications. 
W90-10617  4A 

Hydrogeology   and    Effects   of  Ground-Water 
Withdrawals  in  the  Castle  Hayne  Aquifer  in 
Coastal  North  Carolina. 
W90-10622  2F 

Preliminary  Hydrogeologic  Assessment  of  the 
Camp  Lejeune  Area,  North  Carolina. 
W90-10623  2F 

Distribution,  Source,  and  Significance  of  Select- 
ed  Organic    Compounds   in    Water    from   the 
Castle    Hayne   Aquifer,    Cherry   Point,    North 
Carolina. 
W90-10628  5B 

Aquifers  in  Cretaceous  Rocks  of  the  Central 

Coastal  Plain  of  North  Carolina. 

W90- 11247  2F 

GEOLOGICAL  SURVEY,  RAPID  CITY,  SD. 
WATER  RESOURCES  DIV. 

Sources  and  Summaries  of  Water-Quality  Infor- 
mation  for   the   Rapid   Creek   Basin,   Western 
South  Dakota. 
W90-11242  7C 

GEOLOGICAL  SURVEY,  RESTON,  VA. 
WATER  RESOURCES  DIV. 

Evolution  and  Operational  Status  of  the  Branch- 
Network  Unsteady  Flow  Model. 
W90- 10654  2E 


Flood  of  February  1989  in  Kentucky. 
W90- 11243 


2E 


GEOLOGICAL  SURVEY,  SACRAMENTO,  CA. 

Selenium  Speciation  Methods  and  Application 
to  Soil  Saturation  Extracts  from  San  Joaquin 
Valley,  California. 
W90-10824  5A 

GEOLOGICAL  SURVEY,  SALT  LAKE  CITY, 
UT.  WATER  RESOURCES  DIV. 

Seepage  Study  of  the  South  Bend,  Richfield,  and 

Vermillion  Canals,  Sevier  County,  Utah. 

W90- 11260  2F 

GEOLOGICAL  SURVEY,  TAMPA,  FL.  WATER 
RESOURCES  DIV. 

Tide-Induced  Circulation  and   Flushing  Using 

Tide  Gates  in  Residential  Canals  of  Cape  Coral, 

Florida. 

W90- 10661  2L 

GEOLOGICAL  SURVEY,  TOWSON,  MD. 
WATER  RESOURCES  DIV. 

Hydrogeology  of  the  Canal  Creek  Area,  Aber- 
deen Proving  Ground  Maryland. 
W90- 11224  2F 

Ground-Water  Use  in  the  Coastal  Plain  of  Mary- 
land 1900-1980. 
W90-11240  6D 

GEOLOGICAL  SURVEY,  TUSCALOOSA,  AL. 
WATER  RESOURCES  DIV. 

Application  of  the  BRANCH  Model  to  Deter- 
mine Flow  in  the  Alabama  River. 
W90- 10655  2E 


Application  of  the  BRANCH  and  LTM  Models 

to  the  Coosa  River,  Alabama. 

W90- 10656  2E 

GEOLOGICAL  SURVEY,  URBANA,  IL. 
WATER  RESOURCES  DIV. 

Water-Resources  Activities  of  the  U.S.  Geologi- 
cal Survey  in  Illinois,  1989. 
W90-11241  9C 

GEOLOGICAL  SURVEY,  WEST  TRENTON, 
NJ. 

Application  of  the  Stefan-Maxwell  Equations  to 

Determine   Limitations   of  Fick's   Law   When 

Modeling   Organic   Vapor  Transport   in   Sand 

Columns. 

W90-11644  5B 

Monitor  for  Continuous  Measurement  of  Tem- 
perature, pH  and  Conductance  of  Wet  Precipita- 
tion: Preliminary  Results  from  the  Adirondack 
Mountains,  New  York. 
W90-11788  7B 

GEOLOGICAL  SURVEY,  WEST  TRENTON, 
NJ.  WATER  RESOURCES  DIV. 

Aquifer-Test  Analysis  of  the  Upper  Aquifer  of 
the  Potomac-Raritan-Magothy  Aquifer  System, 
Union    Beach    Borough,    Monmouth    County, 
New  Jersey. 
W90- 11248  2F 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
GRADUATE  PLANNING  PROGRAM. 

Wastewater    Planning    and    Administration    in 

Southeastern  Coastal  Jurisdictions. 

W90- 10647  5G 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
SCHOOL  OF  CHEMICAL  ENGINEERING. 

Discrete-Event  Simulation  in  Wastewater  Treat- 
ment. 
W90-11946  5D 

Water  Purification  by  Radiation  Induced  Oxida- 
tion (Thesis  Excerpts). 
W90- 11947  5F 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
SCHOOL  OF  GEOPHYSICAL  SCIENCES. 

Model    Simulations   of  Rainout   and   Washout 

from  a  Warm  Stratiform  Cloud. 

W90-10556  2B 

GEORGIA  TECH  RESEARCH  INST., 
ATLANTA. 

Dewatering  Dissolved-Air-Flotation  Skimmings 

Using  Thermal  Enhancement. 

W90- 11008  5D 

GEORGIA  UNTV.,  ATHENS.  COLL.  OF 
VETERINARY  MEDICINE. 

Protozoan  Sources  of  Spontaneous  Coliform  Oc- 
currence in  Chlorinated  Drinking  Water. 
W90- 11344  5B 

GEORGIA  UNTV.,  ATHENS.  INST.  OF 
ECOLOGY. 

Sea  Turtles  of  the  King's  Bay  Area  and  the 
Endangered  Species  Observer  Program  Associ- 
ated  with   Construction   Dredging   of  the   St. 
Mary's  Entrance  Ship  Channel. 
W90- 10671  6G 

GEOSERVICES,  INC.,  BOYNTON  BEACH,  FL. 

Functions  and  Applications  of  Geosynthetics  in 

Dams. 

W90- 11457  8G 

GEOTRANS,  INC.,  BOULDER,  CO. 

Coupled      Three-Dimensional      Ground-Water 
Flow  and  Lake-Stage  Model  of  Northern  Palm 
Beach  County,  Florida. 
W90-10616  2F 


GHENT  RIJKSUNIVERSITEIT  (BELGIUM). 
DEPT.  OF  SOIL  PHYSICS. 

Subsurface    Water    Flow    on    a    Slope    in    the 

Loamy  Region  of  Belgium. 

W90- 11431  2G 

GHENT  RUKSUNrVERSITEIT  (BELGIUM). 
FACULTEIT  LANDBOUWWETENSCHAPPEN. 

Simple  Water-Balance  Model  for  the  Assessment 
of  Livestock  Performance  in  Botswana. 
W90-10528  3F 

GIESSEN  UNTV.  (GERMANY,  F.R.).  DEPT.  OF 
GEOLOGY. 

Measurement  and  Simulation  of  Heat  Transport 
in  Rocks  at  a  Site  in  the  Rhenish  Massif,  FRG 
W90- 11391  2F 

GIESSEN  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  MHCROBIOLOGIE  UND 
LANDESKULTUR. 

Effects  of  Afforestation  on  Run-off  Characteris- 
tics. 
W90- 10527  2  A 

GKSS  -  FORSCHUNGSZENTRUM 
GEESTHACHT  G.M.B.H.,  GEESTHACHT- 
TESPERHUDE  (GERMANY,  F.R.). 

Factor  Analysis  and  Classification  of  Remotely 
Sensed  Data  for  Monitoring  Tidal  Flats. 
W90-10682  7B 

GLASGOW  UNTV.  (SCOTLAND).  DEPT.  OF 
BOTANY. 

Strategy  Analysis  of  Submerged  Lake  Macro- 
phyte  Communities:  An  International  Example. 
W90-11174  2H 

GOETEBORG  UNTV.  (SWEDEN).  DEPT.  OF 
ZOOPHYSIOLOGY. 

Metallothionein  as  an  Indicator  of  Heavy-Metal 
Exposure  in  Two  Subtropical  Fish  Species. 
W90- 11551  5  A 

GOETTINGEN  UNTV.  (GERMANY,  F.R.). 
INST.  FUER  GEOLOGIE  UND  DYNAMTK 
DER  LITHOSPHERE. 

Sources  and  Behavior  of  Pollutants  in  Several 

Catchments   in   the  Western   Harz   Mountains, 

F.R.G. 

W90- 10840  5B 

GOETTINGEN  UNTV.  (GERMANY,  F.R.). 
SYSTEMATISCH-GEBOTANISCHES  INST. 
UND  NEUER  BOTANISCHER  GARTEN. 

Fundamentals   of  an   Applied   Ecosystem   Re- 
search Project  in  the  Wadden  Sea  of  Schleswig- 
Holstein. 
W90- 10696  6G 

GOLDER  ASSOCIATES,  INC.,  REDMOND, 
WA. 

Defining  an  Equivalent  Porous  Media  for  Frac- 
tured   Rock   Masses   Using   Discrete   Fracture 
Models. 
W90-11366  2F 

GONZAGA  UNTV.,  SPOKANE,  WA.  DEPT.  OF 
CIVIL  ENGINEERING. 

Consideration  of  Fluvial  Hydraulics  in  Creating 

Wetlands. 

W90- 10942  2H 

GORAKHPUR  UNTV.  (INDIA).  DEPT.  OF 
ZOOLOGY. 

Toxicity  of  Piperonyl  Butoxide-Carbaryl  Syner- 
gism on  the  Snail. 
W90- 11705  5C 
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GOVIND  BALLABH  PANT  UNIV.  OF 
AGRICULTURE  AND  TECHNOLOGY, 
PANTNAGAR  (INDIA). 

Pressure  Fluctuations  on  Gates. 
W90-11755 
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GRANADA  UNTV.  (SPAIN).  DEPT.  OF 
ANALYTICAL  CHEMISTRY. 

Determination  of  Uranium  in  Natural  Waters  by 

Solid  Phase  Spectrometry. 

W90- 11747  5  A 

GRANADA  UNTV.  (SPAIN).  DEPT.  OF 
MICROBIOLOGY. 

Studies    on    Antibacterial    Activity    of   Waste 
Waters  from  Olive  Oil  Mills  (Alpechin):  Inhibi- 
tory Activity  of  Phenolic  and  Fatty  Acids. 
W90-10552  5D 

GREAT  LAKES  FORESTRY  RESEARCH 
CENTRE,  SAULT  SAINTE  MARIE 
(ONTARIO). 

Probe  for  Measuring  Depth  to  Water  Surface  in 

Wells. 

W90-10531  7B 

GREATER  VANCOUVER  REGIONAL 
DISTRICT  (BRITISH  COLUMBIA). 

Use  of  ORP  for   Monitoring  and  Control  of 

Aerobic  Sludge  Digestion. 

W90- 10762  5D 

GREENHORNE  AND  O'MARA,  INC., 
AURORA,  CO.  WATER  RESOURCES  DEPT. 

Two  Urban  Stream  Reconstruction  and  Wetland 
Restoration/Creation  Projects  in  Aurora,  Colo- 
rado. 
W90- 10945  6G 

GRIFFITH  UNTV.,  NATHAN  (AUSTRALIA). 
SCHOOL  OF  AUSTRALIAN 
ENVIRONMENTAL  STUDIES. 

Research   Progress  on  Soil   Erosion  Processes 
and  a  Basis  for  Soil  Conservation  Practices. 
W90-11312  2J 

Progress  in  Research  on  Soil  Erosion  Processes 
and  a  Basis  for  Soil  Conservation  Practices. 
W90- 11396  2J 

GRUNDFOS  STAINLESS  STEELER  INST., 
CLOVIS,  CA. 

Making  Low- Yield  Wells  Work  for  Your  Cus- 
tomer. 
W90- 11605  8  A 

GSI  ENVIRONMENTAL,  HUNTINGTON 
BEACH,  CA. 

Landfill  Liner  Quality. 

W90-11453  5E 

GUELPH  UND7.  (ONTARIO). 

Application  of  Rock-Fracture  Models  and  Field- 
Saturated     Hydraulic    Conductivity     Measure- 
ments to  an  Image  Analysis  Study  of  Fractures 
in  a  Glacial  Till  Unit  of  Southern  Alberta. 
W90- 11372  2F 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
ENVIRONMENTAL  BIOLOGY. 

Pseudomonas  Fluorescens  Survival  and  Plasmid 
RP4  Transfer  in  Agricultural  Water. 
W90-11999  5B 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
LAND  RESOURCE  SCIENCE. 

Measurement   of  Soil    Water   Content   During 

Three-Dimensional      Axial-Symmetric      Water 

Flow. 

W90- 11559  2G 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
ZOOLOGY. 

Chemical   and   Biological   Correlates  of  Metal 
Levels  in  Crustacean  Zooplankton  from  Canadi- 
an Shield  Lakes:  A  Multivariate  Analysis. 
W90- 10864  5B 


Seasonal  Patterns  in  Metal  Levels  of  the  Net 
Plankton  of  Three  Canadian  Shield  Lakes. 
W90-10865  5B 

Net  Cadmium  Flux  in  Hyalella  azteca  (Crusta- 
cea: Amphidpoda)  Populations  from  Five  Cen- 
tral Ontario  Lakes. 
W90-10866  5B 

Seasonal  Changes  in  Whole  Brain  Amine  Levels 
of  White  Sucker  Exposed  to  Elevated  Levels  of 
Copper  and  Zinc. 
W90- 11607  5  a 

Control  of  Cadmium  Levels  in  Holopedium  gib- 
berum    (Crustacea,     Cladocera)    in    Canadian 
Shield  Lakes. 
W90-11921  5B 

GUELPH  UNrV.  (ONTARIO).  SCHOOL  OF 
ENGINEERING. 

Nomographs  and  Software  for  Field  and  Bank 

Erosion. 

W90-11153  2  J 

Hydraulics  of  Sediment-Laden  Sheetflow  and 

the  Influence  of  Simulated  Rainfall. 

W90-11432  2J 

GULF  COAST  RESEARCH  LAB.,  OCEAN 
SPRINGS,  MS. 

Carcinogenic  Effects  of  Some  Polycyclic  Aro- 
matic Hydrocarbons  on  the  Japanese  Medaka 
and  Guppy  in  Waterborne  Exposures. 
W90- 11964  5C 

GUNMA  UNIV.,  MAEBASHI  (JAPAN).  DEPT. 
OF  CIVIL  ENGINEERING. 

Three-Dimensional     Turbulent     Structure     in 

Straight  Open  Channel  Flows. 

W90-11472  8B 

GUTIERREZ,  SMOUSE,  WILMUT  AND 
ASSOCIATES,  DALLAS,  TX. 

Insights  into  I/I  Investigations. 

W90-11508  5D 

HACKENSACK  MEADOWLANDS 
DEVELOPMENT  COMMISSION, 
LYNDHURST,  NJ.  LAB.  OPERATIONS  AND 
RESEARCH. 

Trends  in  the  Water  Quality  of  an  Urban  Estu- 
ary: Hackensack  Meadowlands,  New  Jersey. 
W90- 10592  5G 

HAIFA  UNIV.  (ISRAEL).  DEPT.  OF 
BIOLOGY. 

Nonionic  Detergents  as  Tracers  of  Ground 
Water  Pollution  Caused  by  Municipal  Sewage. 
W90- 10751  5B 

HALFF  (ALBERT  H.)  ASSOCIATES,  INC., 
DALLAS,  TX. 

Closing  the  Floodgates. 

W90- 11454  4  A 

HAMBURG  UND7.  (GERMANY,  F.R.).  INST. 
FUER  BIOCHEMIE  UND 
LEBENSMITTELSCHEMIE. 

Seasonal  Variations  and  Sex  Related  Differences 
of  Organochlorines  in  Whelks  (Buccinum  unda- 
tum)  from  the  German  Bight. 
W90- 10547  5B 

HANOVER  TOWNSHIP  HEALTH  DEPT., 
WHIPPANY,  NJ. 

Natural  Bathing  Beaches:  Sanitary  Survey  Ad- 
dresses Public  Health  Concerns. 
W90- 11948  5G 

HARBOR  BRANCH  OCEANOGRAPHIC 
INSTITUTION,  INC.,  FORT  PIERCE,  FL. 

Investigation  of  the  Heat  Energy  Budget  of  a 

Coastal  Bay. 

W90- 10679  2L 


HARMS  (JOHN  E.),  JR.  AND  ASSOCIATES, 
INC.,  PASADENA,  MD. 

Coastal  Wetlands  Regulation  in  Maryland:  A 

Program  Evaluation. 

W90- 10641  6E 

HARRIS-GALVESTON  COASTAL 
SUBSIDENCE  DISTRICT,  FRIENDSWOOD, 
TX. 

Progress  in  Controlling  Subsidence  Through  Ef- 
fective Groundwater  Management. 
W90- 10637  4B 

HARRISBURG,  INC.,  HOUSTON,  TX. 

Mechanical  Seals:  Problems  and  Solutions. 
W90-11606  8C 

HASKONING  B.V.,  NIJMEGEN 
(NETHERLANDS). 

Wind  Pumping:  A  Handbook. 

W90- 11279  8C 

HAVENS  AND  EMERSON,  INC.,  BOSTON, 
MA. 

Vortex  Solids  Separator. 

W90- 11776  5D 

HAWAII  INST.  OF  MARINE  BIOLOGY, 
HONOLULU. 

Estimation  of  Whole  Pond  Respiration  Rate. 
W90- 11533  2H 

HAWAII  UND/.,  HONOLULU.  DEPT.  OF 
AGRICULTURAL  BIOCHEMISTRY. 

Soil  and  Water  Contamination  at  Pesticide 
Mixing  and  Loading  Sites  on  Oahu,  Hawaii. 
W90-10892  5B 

HEBREW  UNTV.  OF  JERUSALEM, 
REHOVOTH  (ISRAEL).  FACULTY  OF 
AGRICULTURE. 

Involvement  of  Fungi  and  Bacteria  in  Enhanced 

and  Nonenhanced  Biodegradation  of  Carbenda- 

zim  and  Other   Benzimidazole  Compounds  in 

Soil. 

W90-11156  5B 

HEIDELBERG  COLL.,  TIFFIN,  OH.  WATER 
QUALITY  LAB. 

Measures  of  Flow  Variability  and  a  New  Flow- 
based  Classification  of  Great  Lakes  Tributaries. 
W90- 11660  2E 

HEIDELBERG  UNTV".  (GERMANY,  F.R.). 
DEPT.  OF  ZOOLOGY  1. 

Hepatic  Steatosis  in  Zebra  Fish  (Brachydanio 

rerio)    Induced    by    Long-Term    Exposure    to 

Gamma-Hexachlorocyclohexane. 

W90-11162  5C 

HEINRICH-HERTZ-INST.  FUER 
ATMOSPHAEREN-FORSCHUNG  UND 
GEOMAGNETISMUS,  BERLIN  (GERMAN 
D.R.). 

Na/Cl  Ratio  in  Rainwater  and  the  Seasalt  Chlo- 
ride Cycle. 
W90- 11966  2K 

HESS  (R.K.R.)  ASSOCIATES,  STROUDSBURG, 
PA. 

Computer  Watersheds. 

W90-11455  7C 

HIDROGRADNJA  CO.,  SARAJEVO 
(YUGOSLAVIA). 

Underground  Works  at  the  Bekhme  Scheme. 
W90- 11456  8A 
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INDIANA  UNIV.  AT  BLOOMINGTON.  DEPT.  OF  BIOLOGY. 


HIROSHIMA  UNIV.  (JAPAN).  FACULTY  OF 
APPLIED  BIOLOGICAL  SCIENCE. 

Responses  of  Relative  Growth  Rate,  Water  Re- 
lations and  Solute  Accumulation  to  Increasing 
Water  Deficits  in  Maize. 
W90-11600  3F 

HIROSHIMA  UNIV.  (JAPAN).  SCHOOL  OF 
MEDICINE. 

Toxicity  of  Fenitrothion  Degradation  Products 

to  Medaka  (Oryzias  latipes). 

W90-10875  5C 

HOBART  AND  WILLIAM  SMITH 
COLLEGES,  GENEVA,  NY.  DEPT.  OF 
CHEMISTRY. 

Ion-Content   of  Streams   in   the   Cold   R   and 

Chubb  R  Watersheds;  1983-5. 

W90-11608  5B 

HONG  KONG  ENVIRONMENTAL 
PROTECTION  DEPT. 

Assessing  the  Effectiveness  of  Depuration  of 

Polluted  Clams  and  Mussels  Using  the  Microtox 

Bioassay. 

W90-10888  5G 

HONG  KONG  UNrV.  DEPT.  OF  CIVIL  AND 
STRUCTURAL  ENGINEERING. 

Treatment  of  Brewery  Effluent  by  UASB  Proc- 


ess. 
W90-10761 


5D 


Integrated  Software  Package  for  Flood  Damage 

Analysis. 

W90-11077  7C 


HYDROMETEROLOGICAL  EXPERIMENT 
STATION  OF  POYANG  LAKE,  XINGZI 
(CHINA). 

Water  Temperature  in  Poyang  Lake. 
W90- 10707 


HYDROQUAL,  INC.,  MAHWAH,  NJ. 

Model  for  Anionic  Surfactant  Sorption. 
W90-11718 


HORSEHEAD  RESOURCE  DEVELOPMENT 
CO.,  INC.,  ST.  SIMONS  ISLAND,  GA. 

Remediation  of  Metals-Contaminated  Site  near  a 
Smelter  Using  Sludge/Fly  Ash  Amendments. 
W90-10973  5G 

HULL  UNTV.  (ENGLAND).  DEPT.  OF 
APPLIED  BIOLOGY. 

Fish-farm  Effluents  in  Rivers:  I.  Effects  on  Bac- 
terial Populations  and  Alkaline  Phosphatase  Ac- 
tivity. 
W90-11681  5C 

Fish-farm  Effluents  in  Rivers:  II.  Effects  on  In- 
organic Nutrients,  Algae  and  the  Macrophyte 
Ranunculus  penicillatus. 
W90- 11682  5C 

HUMBOLDT-UNIV.  ZU  BERLIN  (GERMAN 
D.R.).  SEKTION  BIOLOGIE. 

Response  of  Phytoplankton  to  Copper  Treat- 
ment with  Reference  to  Species  Sensitivity. 
W90- 11703  5C 

HUNTER/ESE,  INC.,  GAINESVILLE,  FL. 

Vernal  Pool  Wetlands:  Wildlife  Habitat  Values, 
Acidification,  and  a  Need  for  Management. 
W90-10955  2H 

HURDZAN  DESIGN  GROUP,  COLUMBUS, 
OH. 

Wetland  Preservation  -  Par  for  the  Course. 
W90- 10944  4C 

HYDRATEC,  PARIS  (FRANCE). 

Improving     Environmental     Quality     in     Lez- 
Etangs  Palavasiens-Plage  Littoral  Region  (Con- 
ditions d' Amelioration  de  la  Qualite  du  Milieu 
Lez-Estangs  Palauasiens-Plage  Littorale). 
W90-11738  5G 

HYDRAULIC  ENGINEERING  RESEARCH 
INST.,  BUCHAREST  (ROMANIA). 

Damping  of  Flow  and  Pressure  Oscillations  in 

Water  Hammer  Analysis. 

W90-U470  8B 

HYDROLOGIC  ENGINEERING  CENTER, 
DAVIS,  CA. 

Effects  of  Data  Errors  on  Computed  Steady- 
Flow  Profiles. 
W90-10787  7C 
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IBADAN  UNIV.  (NIGERIA).  DEPT.  OF 
CHEMISTRY. 

Sedimentary  Trace  Metals  in  Lakes  in  Ibadan, 

Nigeria. 

W90-10838  2H 

IBADAN  UNTV.  (NIGERIA).  DEPT.  OF 
PREVENTIVE  AND  SOCIAL  MEDICINE. 

Effect    of   Sewage    and    Sewage    Effluents    as 
Drinking  Water  Sources  for  Point-of-Lay  Chick- 
ens. 
W90- 11591  5D 

IDAHO  NATIONAL  ENGINEERING  LAB., 
IDAHO  FALLS. 

Evaluation  of  Noncyanide  Metal  Strippers. 
W90- 11030  5G 

McClellan  Air  Force  Base  Plating  Shop  Rinse 

Waste  Recycle  System. 

W90-11340  5D 

Annular  Centrifugal  Contactors  as  Rapid  Oil- 
Water  Separation  Devices. 
W90-11342  5G 

IDAHO  UNrV.,  MOSCOW. 

Frost  Distribution  and  Occurrence  on  a  Range- 
land  Watershed  in  Southwest  Idaho. 
W90-11988  2C 

IDAHO  UNIV.,  MOSCOW.  COLL.  OF 
FORESTRY,  WILDLIFE  AND  RANGE 
SCIENCES. 

Toxicity  Evaluation  of  CTMP  Effluent  Biotreat- 

ed  by  a  Pilot-scale  Carrousel  Oxidation  Ditch 

System. 

W90- 11048  5D 

IDAHO  UNIV.,  MOSCOW.  DEPT.  OF 
AGRICULTURAL  ECONOMICS. 

Interruptible    Water    Markets    in    the    Pacific 

Northwest. 

W90- 10704  6C 

IDAHO  UNIV.,  MOSCOW.  DEPT.  OF 
WILDLAND  RECREATION  MANAGEMENT. 

Comprehensive  Evaluation  of  Information/Edu- 
cation Programs  to  Reduce  Recreation  Impacts 
on  the  Lower  Salmon  River. 
W90- 11804  6B 

IDAHO  UNIV.,  MOSCOW.  WATER 
RESOURCES  RESEARCH  INST. 

Fiscal  Year  1988  Program  Report  (Idaho  Water 

Resources  Research  Institute). 

W90-11238  9D 

ILLINOIS  STATE  GEOLOGICAL  SURVEY 
DIV.,  CHAMPAIGN. 

Geochemical  Interactions  of  Hazardous  Wastes 
with  Geological  Formations  in  Deep- Well  Sys- 
tems. 
W90-11281  5B 

ILLINOIS  STATE  UNIV.,  NORMAL.  DEPT. 
OF  BIOLOGICAL  SCIENCES. 

Thermal  Ecology  of  Naegleria  fowleri  from  a 

Power  Plant  Cooling  Reservoir. 

W90-11911  5B 


ILLINOIS  STATE  WATER  SURVEY  DIV., 
PEORIA.  WATER  QUALITY  SECTION. 

Literature  Review  on  Duckweed  Toxicity  Test- 
ing. 
W90-10780  5A 

Use   of  Phytotoxicity   Tests   (Common   Duck- 
weed, Cabbage,  and  Millet)  for  Determining  Ef- 
fluent Toxicity. 
W90-11164  5A 

Characterization  of  Phytotoxicity  of  Metal  En- 
graving Effluent  Samples. 
W90-11165  5C 

ILLINOIS  UNTV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  ATMOSPHERIC  SCIENCES. 

Numerical  Model  for  the  Equilibrium  Shape  of 

Electrified  Raindrops. 

W90-11810  2B 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
INST.  FOR  ENVIRONMENTAL  STUDIES. 

Absorption  and  Retention  of  Aluminum  from 
Drinking  Water:  1.  Effect  of  Citric  and  Ascorbic 
Acids  on  Aluminum  Tissue  Levels  in  Rabbits. 
W90-10555  5B 

Refining  the  Degree  of  Hazard  Ranking  Meth- 
odology for  Illinois  Industrial  Waste  Streams. 
W90-11280  5C 

ILLINOIS  UNIV.,  URBANA. 

Sorption  of  Nonpolar  Organics  by   Soils  and 

Sediments. 

W90-10895  5B 

ILLINOIS  UNrV.,  URBANA.  DEPT.  OF 
FORESTRY. 

Spodosol    Variability    and   Assessment   of  Re- 
sponse to  Acidic  Deposition. 
W90-10833  5B 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 

Expert  Systems  for  the  Interpretation  of  River 

Quality  Data. 

W90- 10543  5G 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
PUBLIC  HEALTH  ENGINEERING  LAB. 

Study  of  the  Effects  of  Methanol  in  Start-Up  of 

UASB  Reactors. 

W90- 11590  5D 

INDIAN  INST.  OF  SCIENCE,  BANGALORE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Improved  Inverted  V-Notch  or  Chimney  Weir. 
W90-11494  7B 

INDIAN  INST.  OF  TECH.,  KANPUR.  DEPT. 
OF  CIVIL  ENGINEERING. 

Removal  of  Color  from  Distillery  Wastewater. 
W90-11052  5D 

INDIANA  STATE  UNIV.,  TERRE  HAUTE. 
DEPT.  OF  HEALTH. 

Vermial  and  Microbial  Management  of  Biologi- 
cal Sludges  Under  Dynamic  Conditions  of  Tem- 
perature and  Seasonal  Changes. 
W90- 11595  5E 

INDIANA  UNIV.  AT  BLOOMINGTON.  DEPT. 
OF  BIOLOGY. 

Checklist  for  Describing  and  Documenting 
Diatom  and  Chrysophyte  Calibration  Data  Sets 
and  Equations  for  Inferring  Water  Chemistry. 
W90- 10797  7B 
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INDUSTRIAL  TOXICOLOGY  RESEARCH 
CENTRE,  LUCKNOW  (INDIA). 

Carbohydrate  Metabolism  Changes  in  Fish  Fin- 
gerlings  and  Yearlings  Exposed  to  Linear  Alkyl 
Benzene  Sulphonate. 
W90-11867  5C 

INDUSTRIAL  TOXICOLOGY  RESEARCH 
CENTRE,  LUCKNOW  (INDIA).  PREVENTIVE 
TOXICOLOGY  DIV. 

Acute  Toxicity  and  Toxic  Interaction  of  Chro- 
mium and  Nickel  to  Common  Guppy  Poecilia 
reticulata  (Peters). 
W9O-10882  sc 

INFILCO  DEGREMONT,  INC.,  RICHMOND, 
VA. 

Use  of  High-Rate  Combined  Reactor/Clarifier/ 

Thickener    for    the    Treatment    of    Industrial 

Wastewaters. 

W90-11020  5E 

INFORM,  INC.,  NEW  YORK. 

Hudson  River  Pollution:  Comparing  Point  and 

Nonpoint     Source     Emissions     of    Hazardous 

Chemicals. 

W90-10613  5B 

INRS-EAU,  SAINTE-FOY  (QUEBEC 

Oil  Spill  Clean-Up  System  Using  Hot  Water. 
W90- 11546  5G 

INSTTTUT  AGRONOMIQUE  ET 
VETERINAIRE  HASSAN  II,  RABAT 
(MOROCCO). 

Small-Scale    Irrigation    Systems    in    Morocco: 
Present  Status  and  Some  Research  Issues. 
W90-11297  3F 

INSTTTUT  AGRONOMIQUE  ET 
VETERINAIRE  HASSAN  II,  RABAT 
(MOROCCO).  DEPT.  OF  SOIL  SCIENCE. 

Nitrogen  Mineralization  in  Semiarid  Soils  of 
Morocco:  Rate  Constant  Variation  with  Depth. 
W90- 11567  2K 

INSTTTUT  ARMAND-FRAPPIER,  LAVAL 
(QUEBEC  CENTRE  DE  RECHERCHE  EN 
MICROBIOLOGIE  APPLIQUEE. 

Nitrification  of  Swine  Waste. 

W90-11189  5D 

INSTTTUT  DE  BIOGEOCHTMIE  MARINE, 
MONTROUGE  (FRANCE). 

Distribution  of  Arsenite  and  Total   Dissolved 
Arsenic  in  Major  French  Estuaries:  Dependence 
on  Biogeochemical  Processes  and  Anthropogen- 
ic Inputs. 
W90- 10806  5B 

INSTTTUT  FRANCAIS  DE  RECHERCHE 
POUR  L'EXPLOITATION  DE  LA  MER, 
BREST. 

Modelling  Ulva  Coastal  Mass  Blooms  with  Ap- 
plications (La  Modelisation  des  Marees  Vertes' 
Li  Horales  et  ses  Applications). 
W90- 11732  5C 

Eutrophication   Modelling  in  the  Vilaine  Bay. 
An  Application  to  the  Anoxia  Events  (Modelisa- 
tion de  l'Eutrophisation  de  la  Baise  Vilaine  et 
des  Phenomenes  d'Anoxie  Associes). 
W90- 11733  2L 

Modelling  Dissolved  and  Particulate  Contami- 
nants Transport  in  the  Morlaix  Estuary.  Appli- 
cation to  Enteric  Bacteria  Discharge  (Modelisa- 
tion du  Transpor  Dissous  et  Particulate  dans 
1'Estuaire  de  Morlaix.  Application  au  Devenir 
des  Bacteries  Enteriques). 
W90-11737  5fi 


INSTITUT  FRANCAIS  DE  RECHERCHE 
POUR  L'EXPLOITATION  DE  LA  MER, 
BREST.  DEPT.  ENVIRONNEMENT 
LITTORAL. 

Fate  of  Natural  and  Anthropogenic  Dissolved 

Organic  Carbon  in  the  Macrotidal  Elorn  Estuary 

(France). 

W90- 10805  5B 

INSTTTUT  FRANCAIS  DE  RECHERCHE 
POUR  L'EXPLOITATION  DE  LA  MER,  LA 
SEYNE-SUR-MER.  SERVICE  ENVIRONMENT 
MEDITERRANEAN. 

Effect  of  Maximum  Turbidity  Zone  on  the  Vari- 
ations of  Dissolved  Oxygen  Concentration:  Ex- 
ample of  the  Estuary  of  the  Loire  (Influence  du 
Bouchon  Vaseux  sur  la  Variations  des  Concen- 
trations en  Oxygen  Dissous  Cas  de  1'Estuaire  de 
la  Loire). 
W90-11735  2L 

INSTTTUT  FRANCAIS  DU  PETROLE,  RUEIL- 
MALMAISON. 

Hydraulic  Fracturing  During  Basin  Scale  Fluid 

Migration:  An  Integrated  Approach. 

W90- 11388  2F 

INSTITUT  FUER  VOGELFORSCHUNG, 
WILHELMSHAVEN  (GERMANY,  F.R.). 

Seabirds  as  Monitor  Organisms  of  Contaminants 

Along  the  German  North  Sea  Coast. 

W90- 10688  5  A 

INSTTTUT  JOZEF  STEFAN,  LJUBLJANA 
(YUGOSLAVIA). 

Natural  Radioactivity  of  Fresh  Waters  in  Slove- 
nia, Yugoslavia. 
W90-11877  2K 

INSTTTUT  NATIONAL  AGRONOMIQUE 
PARIS-GRIGNON  (FRANCE).  LAB.  DE 
GEOBOTANIQUE. 

Sequence  of  Plant  Communities  as  Bioindicators 
of  Increasing  Eutrophication  in  Weakly  Minera- 
lised Streams  in  the  Sandstone  Hills  of  the 
Northern  Vosges  (Une  Sequence  de  Groupe- 
ments  Vegeteaux  Bio-indicateurs  d'Eutrophisa- 
tion  Croissante  des  Cours  d'Eau  Faiblement  min- 
eralises des  Basses  Vosges  Greseuses  du  Nord). 
W90-11190  5C 

TNSTITUT  NATIONAL  DE 
L'ENSEIGNEMENT  SUPERIEUR  DE  GENTE 
CIVIL,  TTZI-OUZOU  (ALGERIA). 

Jump  Flowmeter  in  a  Channel  of  Triangular 

Cross-Section  without  Weir  (Debitmetre  a  Res- 

saut   en    Canal    de    Section    Triangulaire    sans 

Seuil). 

W90- 11754  2E 

INSTITUT  NATIONAL  DE  LA  RECHERCHE 
SCTENTIFIQUE,  SAINTE-FOY  (QUEBEC 

Probabilistic   Approach   for   the   Groundwater 
Vulnerability   to  Contamination  by  Pesticides: 
The  VULPEST  Model. 
W90- 11696  5B 

INSTITUT  NATIONAL  DE  LA  SANTE  ET  DE 
LA  RECHERCHE  MEDICALE,  VILLENEUVE 
D'ASCQ  (FRANCE).  MICROBE 
ECOTOXICOLOGY  UNIT  146. 

Studies  on  Interactions  Between  Components  of 
Electroplating    Industry    Wastes:    Influence   of 
Nickel  and  Calcium  on  Interactions  Between 
Cadmium,  Copper,  Chromium  and  Zinc. 
W90- 10860  5B 

Studies  on  Synergistic  Toxic  Effects  of  Copper 
and  Dithiocarbamate  Pesticides  with  the  Ciliate 
Protozoan  Colpidium  campylum  (Stokes). 
W90-11161  5C 

INSTITUTE  FOR  SOIL  FERTILITY,  HAREN 
(NETHERLANDS). 

Pyrite  Accumulation  in  Salt  Marshes  in  the  East- 
ern Scheldt,  Southwest  Netherlands. 
W90- 10566  2L 


INSTITUTE  OF  BIOLOGY  OF  THE 
SOUTHERN  SEAS,  SEVASTOPOL  (USSR). 
Autotrophic  Plankton  Components  in  the  East- 
ern Part  of  the  Mediterranean  Sea  (in  Russian). 
W90- 10749  2L 

Problems  of  the  Radiocarbon  Method  Applica- 
tion for  Estimating  the  Primary  Production  of 
Oligotrophy  Waters  (in  Russian). 
W90- 10750  7B 

INSTITUTE  OF  ENVIRONMENTAL  HEALTH 
AND  ENGINEERING,  BEIJING  (CHINA). 
ANALYTICAL  CHEMISTRY  SECTION. 

Investigation  on  the  Concentration  Efficiencies 
of  Some  Macroreticular  and  Ambersorb  Resins 
Using    Radio-Labelled    Organic    Contaminants 
Commonly  Encountered  in  Water. 
W90-11744  5  A 

INSTITUTE  OF  GAS  TECHNOLOGY, 
CHICAGO,  IL. 

Bioremediation  of  Former  Manufactured  Gas 

Plant  Sites. 

W90- 10970  5G 

INSTITUTE  OF  MARINE  ENVIRONMENTAL 
PROTECTION,  DALIAN  (CHINA). 

Separation  and  Determination  of  Polycyclic  Ar- 
omatic Hydrocarbons  in  Marine  Sediments. 
W90-10711  5  A 

INSTITUTE  OF  PHILIPPINE  CULTURE, 
QUEZON  CITY. 

Evaluation  of  NIA's  Participatory  Communal 

Program. 

W90- 11293  3F 

TNSTITUTE  OF  TERRESTRIAL  ECOLOGY, 
EDINBURGH  (SCOTLAND). 

Measurements  of  Cloud  Water  Deposition  on 
Vegetation  Using  a  Lysimeter  and  a  Flux  Gradi- 
ent Technique. 
W90- 11968  2B 

INSTITUTO  DE  INVESTIGACIONES  DEL 
TRANSPORTS  HAVANA  (CUBA).  UNIDAD 
DE  PROTECCION  AMBIENTAL. 

Heavy  Metals  in  Sediments  Around  a  Sewage 

Outfall  at  Havana,  Cuba. 

W90-11764  5B 

INSTITUTO  DE  QUIMICA  BIO-ORGANICA, 
BARCELONA  (SPAIN).  DEPT.  OF 
ENVIRONMENTAL  CHEMISTRY. 

Broad   Spectrum  Analysis  of  Ionic  and  Non- 
ionic      Organic      Contaminants      in      Urban 
Wastewaters   and    Coastal    Receiving    Aquatic 
Systems. 
W90- 11626  5  A 

Determination  of  Organophosphorus  Com- 
pounds in  Mediterranean  Coastal  Waters  and 
Biota  Samples  Using  Gas  Chromatography  with 
Nitrogen-Phosphorus  and  Chemical  Ionization 
Mass  Spectrometric  Detection. 
W90-11708  5  A 

Assessment  of  Organic  Source  Contributions  in 
Coastal   Waters   by   Principal   Component   and 
Factor  Analysis  of  the  Dissolved  and  Particulate 
Hydrocarbon  and  Fatty  Acid  Contents. 
W90-11711  7C 

INSTITUTO  GEOLOGICO  Y  MINERO  DE 
ESP  ANA,  MADRID  (SPAIN). 

Comparative  Study  about  Cd,  Cr,  Fe  and  Mn 

Determination  in  Natural  and  Wastewater  by 

AA  and  DCP  Techniques. 

W90-11614  5A 
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INSTITUTO  NACIONAL  DE  INVESTIGACION 

Y  DESARROLLO  PESQUERO,  MAR  DEL 
PLATA  (ARGENTINA). 

Predictors  of  Relative  Fish  Biomass  in  Lakes 

and  Reservoirs  of  Argentina. 

W9O-10719  2H 

INSTITUTO  POLLTECNICO  NACIONAL, 
MEXICO  CITY.  DEPT.  DE  FARMACOLOGIA 

Y  TOXICOLGIA. 

Oxidation  States  of  Arsenic  in  Well- Water  from 
a  Chronic  Arsenicism  Area  of  Northern  Mexico. 
W90-10778  2K 

INTERNATIONAL  CENTRE  FOR 

INTEGRATED  MOUNTAIN  DEVELOPMENT, 

KATHMANDU  (NEPAL). 
Institutional  Innovations  in  Irrigation  Manage- 
ment: A  Case  Study  From  Northern  Pakistan. 
W90- 11292  3F 

INTERNATIONAL  FERTILIZER 
DEVELOPMENT  CENTER,  MUSCLE 
SHOALS,  AL. 

Fate  of  Urea-N  in  Floodwater:  I.  Relation  with 

Total  N  Loss. 

W90-11630  5B 

Fate  of  Urea-N  in  Floodwater:  II.  Influence  on 

N  Use  Efficiency  and  Grain  Yield  Response  of 

Rice. 

W90-11631  5B 

INTERNATIONAL  LAB.  OF  MARINE 
RADIOACnVITY,  MONACO- VILLE 
(MONACO). 

Critical  Review  of  Selected  Heavy  Metal  and 
Chlorinated  Hydrocarbon  Concentrations  in  the 
Marine  Environment. 
W90-10699  5B 

INTERNATIONAL  ORGANIZATION  FOR 
STANDARDIZATION,  LEVERKUSEN 
(GERMANY,  F.R.).  BERATUNGSBURO  FUER 
WASSERANALYSEN. 

International  Standardization  in  Water  Quality. 
W90-11813  5G 

INTERNATIONAL  REFERENCE  CENTRE 
FOR  COMMUNITY  WATER  SUPPLY  AND 
SANITATION,  THE  HAGUE 
(NETHERLANDS). 

Slow  Sand  Filtration:  Design,  Operation,  and 

Maintenance. 

W90-11503  5F 

INTERNATIONAL  TECHNOLOGY  CORP., 
KNOXVILLE,  TN. 

Radio  Tagging  of  Sea  Turtles. 

W90-10675  7B 

IOWA  INST.  OF  HYDRAULIC  RESEARCH, 
IOWA  CITY. 

POLDER  Computation  Code,  for  the  Simula- 
tion of  the  Dispersion  of  a  Pollutant  in  a  River 
(Modelisation  de  la  Dispersion  d'une  Pollution 
en  Riviere:  le  Programme  POLDER). 
W90-11729  5B 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF  CIVIL 
AND  CONSTRUCTION  ENGINEERING. 

Characterization  and  Extraction  of  Metals  from 

Waste  Residues. 

W90- 11028  5B 

Treatment  of  Pork  Processing  Wastewater  in  a 
Covered  Anaerobic  Lagoon  with  Gas  Recov- 


ery. 
W90- 11055 


5D 


IOWA  STATE  UNIV.,  AMES.  DEPT.  OF  CIVIL 
ENGINEERING. 

Explicit  Monte  Carlo  Simulation  Head  Moment 

Estimates  for  Stochastic  Confined  Groundwater 

Flow. 

W90- 11643  2F 


IRRIGATION  DESIGN  ORGANIZATION, 
ROORKEE  (INDIA). 

Repair   of  Runner   Chamber   Liners   at   Chilla 

Power  Station  in  India. 

W90- 11541  8C 

IRRIGATION  DESIGN  ORGANIZATION, 
ROORKEE  (INDIA).  DAM  DESIGN  UNIT. 

Design    and    Progress   of   the    Lakhwar-Vyasi 

Project. 

W90- 11543  8  A 

ISTTTUTO  DI  RICERCA  SULLE  ACQUE, 
BRUGHERIO  (ITALY). 

Seasonal   Trends  of  Copper  Sedimentation   in 

Lake  Orta  (Italy). 

W90-10837  5B 

ISTITUTO  ITALIANO  DI  IDROBIOLOGIA, 
PALLANZA  (ITALY). 

Spatial  Distribution  Patterns  of  Metals  in  the 

Surface  Sediments  of  Lake  Orta  (Italy). 

W90- 10841  5B 

pH-Related  Variations  in  Trace  Metal  Concen- 
trations in  Lake  Orta  (Italy). 
W90-10852  5B 

J.L.B.  SMITH  INST.  OF  ICHTHYOLOGY, 
GRAHAMSTOWN  (SOUTH  AFRICA). 

Some  Biological  Implications  of  Reduced  Fresh 
Water  Inflow  into  Eastern  Cape  Estuaries:  A 
Preliminary  Assessment. 
W90-10698  2L 

JAMES  (T.L.)  AND  CO.,  KENNER,  LA. 

Hydraulic  Cutterhead  Pipeline  Dredging. 
W90- 10673  8C 

JOENSUU  UNTV.  (FINLAND).  DEPT.  OF 
BIOLOGY. 

Bioavailability    of   Benzo(a)pyrene   and    Dehy- 
droabietic  Acid  from  a  Few  Lake  Waters  Con- 
taining Varying  Dissolved  Organic  Carbon  Con- 
centrations to  Daphnia  magna. 
W90- 11836  5B 

JOHNS  HOPKINS  UNTV.,  SHADY  SIDE,  MD. 
AQUATIC  ECOLOGY  SECTION. 

Acute  Toxicity  of  a  Complex  Mixture  of  Syn- 
thetic Hexachloroethane  (HC)  Smoke  Combus- 
tion Products:  I.  Comparative  Toxicity  to  Fresh- 
water Aquatic  Organisms. 
W90-11849  5C 

Acute  Toxicity  of  a  Complex  Mixture  of  Syn- 
thetic Hexachloroethane  (HC)  Smoke  Combus- 
tion Products:  II.  Determination  of  Component 
Toxicity. 
W90- 11850  5C 

JORDAN  (EDWARD  C.)  CO.,  INC., 
PORTLAND,  ME. 

Field  05B,  02F,  07A06Investigative  Approach 
for  a  Contaminated  Bedrock  Aquifer  in  New 
England,  USA. 
W90-11387  5B 

JORDAN  UNIV.,  AMMAN.  DEPT.  OF  SOILS 
AND  IRRIGATION. 

Thermodynamic  Chemical  Equilibria  of  Cadmi- 
um and  Lead  in  the  Aquatic  System  of  the  King 
Talal  Reservoir  (Jordan). 
W90- 11745  5E 

JOY  MFG.  CO.,  LOS  ANGELES,  CA. 

Joy/Niro    Spray    Dryer    Acid    Gas    Removal 
System    for    Hazardous    Waste    and    Sewage 
Sludge  Incineration. 
W90-11122  5E 

JOZSEF  ATTILA  UNIV.,  SZEGED 
(HUNGARY).  DEPT.  OF  BIOCHEMISTRY. 

Effect  of  Sublethal  Concentrations  of  Phenol  on 
Some  Enzyme  Activities  and  Blood  Sugar  Level 
of  Carp  (Cyprinus  Carpio  L). 
W90-11210  5C 


JOZSEF  ATTILA  UNIV.,  SZEGED 
(HUNGARY).  DEPT.  OF  ZOOLOGY. 

Detection  of  Phenol-Induced  Subcellular  Alter- 
ation by  Electron  Microscopy  in  the  Liver  and 
Pancreas  of  Carp. 
W90-11211  5A 

JUNE  LAKE  PUBLIC  UTILITY  DISTRICT, 
CA. 

New  Level  Control  Assists  Small  Lift  Stations. 
W90-11510  5D 

KAGOSHIMA  UNTV.  (JAPAN).  DEPT.  OF 
APPLIED  CHEMISTRY. 

Arsenic    Metabolism    in    a    Freshwater    Food 

Chain. 

W90-10546  5B 

KANAGAWA  UNIV.  (JAPAN).  DEPT.  OF 
MECHANICAL  ENGINEERING. 

Analysis  of  Scale  Effects  on  Performance  Char- 
acteristics of  Hydraulic  Turbines.  Part  1:  Scale 
Formulae  of  Hydraulic  Performance  and  Loss 
Distribution  Coefficients  in  Model  Francis  Tur- 
bines and  Pump-Turbines. 
W90- 11951  8C 

KANSAS  UNTV.,  LAWRENCE. 

Utility  of  Surface-Floating  Chironomidae  Pupal 
Exuviae  in  Assessing  the  Impact  of  PCBs  on 
Two  Stream  Communities. 
W90- 11078  5  A 

KANSAS  UNIV.,  LAWRENCE.  DEPT.  OF 
CIVIL  ENGINEERING. 

Anaerobic  Trickling  Filters:  A  New  Treatment 

Potential. 

W90- 10992  5D 

KANSAS  UNIV.  MEDICAL  CENTER,  KANSAS 
CITY.  DEPT.  OF  PREVENTIVE  MEDICINE. 

Health  Problems  in  Galena,  Kansas:  A  Heavy 

Metal  Mining  Superfund  Site. 

W90- 10747  5C 

KARLSRUHE  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  HYDROLOGIE  UND 
WASSERWIRTSCHAFT. 

Ecohydrological   Framework  for  Water  Yield 
Changes  of  Forested  Catchments  Due  to  Forest 
Decline  and  Soil  Acidification. 
W90- 11641  5C 

KARLSRUHE  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  HYDROMECHANIK. 

Self-Excited  Vibrations  of  Vertical-Lift  Gates. 
W90-11980  8C 

KARLSRUHE  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  SIEDLUNGSWASSERWIRTSCHAFT. 

Development  of  a  Method  for  the  Detection  of 

Heavy  Metals  Discharges  into  the  Sewer  System 

(Methodenentwicklung    zum    Einfachen    Nach- 

weis  Schwermetallhaltiger  Einleitungen  ins  Of- 

fentliche  Kanalnetz  Mittels  Sielhautuntersuchun- 

gen). 

W90- 11348  5  A 

KARNATAK  UNTV.,  DHARWAD  (INDIA). 
DEPT.  OF  MARINE  BIOLOGY. 

Influence  of  Humic  Acid  on  the  Toxicity  of 
Copper,  Cadmium  and  Lead  to  the  Unicellular 
Alga,  Synechosystis  aquatilis. 
W90-10883  5C 

KATHOLIEKE  UNIV.  NIJMEGEN 
(NETHERLANDS).  DEPT.  OF  ANIMAL 
PHYSIOLOGY. 

Involvement  of  Cortisol   and   Metallofhionein- 
like  Proteins  in  the  Physiological  Responses  of 
Tilapia  (Oreochromis  mossambicus)  to  Sublethal 
Cadmium  Stress. 
W90- 10736  5C 
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KATHOLIEKE  UNTV.  NIJMEGEN 
(NETHERLANDS).  DEPT.  OF 
MICROBIOLOGY. 

Application   of  Rumen   Microorganisms  for  a 

High   Rate  Anaerobic   Digestion   of  Papermill 

Sludge. 

W90-11177  so 

KATHOLIEKE  UNTV.  NIJMEGEN 
(NETHERLANDS).  LAB.  OF  AQUATIC 
ECOLOGY. 

Eelgrass  Condition  and  Turbidity  in  the  Dutch 

Wadden  Sea. 

W90- 11780  2L 

KELLOGG  SUPPLY,  INC.,  CARSON,  CA. 

What's  Helpful  and  What's  Not  to  the  Success- 
ful Marketing  of  Sewage  Sludge  Compost. 
W90-11139  5E 

KENNEDY/JENKS/CHTLTON,  INC.,  SAN 
FRANCISCO,  CA. 

High-Rate  Clarification. 

W90-11511  5p 

KENTUCKY  AGRICULTURAL  EXPERIMENT 
STATION,  LEXINGTON.  DEPT.  OF 
AGRONOMY. 

Binary  and  Ternary  Exchange  Behavior  of  Po- 
tassium and  Ammonium  on  Kentucky  Subsoils. 
W90- 11563  2G 

KENTUCKY  WATER  RESOURCES 
RESEARCH  INST.,  LEXINGTON. 

Regionalization  of  Flood  Data  Using  Probability 

Distributions  and  Their  Parameters. 

W90- 11249  7C 

KERNFORSCHUNGSZENTRUM, 
KARLSRUHE  (GERMANY,  F.R.).  INST.  FUER 
RADIOCHEMIE. 

Raman  Spectroscopic  Identification  of  Carbonic 

Acid. 

W90-11991  2K 

KHON  KAEN  UNIV.  (THAILAND).  WATER 
RESOURCES  AND  ENVIRONMENT  INST. 

Public  Intervention  in  Farmer-Managed  Irriga- 
tion Systems:  A  Thai  Perspective. 
W90- 11298  3F 

KEEL  UNTV.  (GERMANY,  F.R.).  INST.  FUER 
MEERESKUNDE. 

Petroleum-Derived    Dissolved    Organic    Com- 
pounds Concentrated  from  Inshore  Waters  in 
Bermuda. 
W90-11549  5B 

KING  ABDULAZIZ  UNIV.,  JEDDAH  (SAUDI 
ARABIA). 

Unsteady  Flow  to  a  Non-Penetrating  Large  Di- 
ameter Well  in  Extensive  Aquifers. 
W90- 11982  2F 

KING  ABDULAZIZ  UNTV.,  JEDDAH  (SAUDI 
ARABIA).  FACULTY  OF  METEOROLOGY. 

Domestic  Water  Conservation  Potential  in  Saudi 

Arabia. 

W90- 11820  3D 

KING  SAUD  UNTV.,  RIYADH  (SAUDI 
ARABIA).  COLL.  OF  ENGINEERING. 

Von-Karman    Coefficient    in    Sediment    Laden 

Flow. 
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W90- 10990  5D 

NATIONAL  SOIL  TILTH  LAB.,  AMES,  IA. 

Characterization  of  Tillage  and  Traffic  Effects 
on  Unconfmed  Infiltration  Measurements. 
W90- 11570  2G 


NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  SOLNA.  SPECIAL 
ANALYTICAL  LAB. 

Determination    of    Nonylphenol    and    Nonyl- 
phenol   Ethoxylates   as   Their    Pentafluoroben- 
zoates  in  Water,  Sewage  Sludge  and  Biota. 
W90- 10549  5  A 

NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  SOLNA.  TRACE 
METAL  LAB. 

Influence  of  Acidification  on  Metal  Fluxes  in 

Swedish  Forest  Lakes. 

W90-10851  5B 

Some     Fundamental     Relationships     Between 
Metal  Toxicity  in  Freshwater,  Physico-chemical 
Properties  and  Background  Levels. 
W90-10861  5C 

NATIONAL  TECHNICAL  UNIV.,  ATHENS 
(GREECE).  DIV.  OF  WATER  RESOURCES. 

Performance  Relationship  for  Low  and  Interme- 
diate Rate  Biological  Filters. 
W90- 11678  5D 

NATIONAL  TSING  HUA  UNIV.,  HSINCHU 
(TAIWAN).  DEFT.  OF  CHEMISTRY. 

Floe  Foam  Flotation   of  Chromium(VI)  with 

Polyelectrolytes. 

W90- 11450  5D 

NATIONAL  UNTV.  OF  SINGAPORE.  DEPT. 
OF  CIVIL  ENGINEERING. 

Capacity  Expansion  for  Regional  Wastewater 

Systems. 

W90-10767  5D 

Comparison  of  Field  and  Laboratory  H2S  Ad- 
sorption Capacity  of  Activated  Carbon. 
W90-11582  5D 

NATIONAL  UNIV.  OF  SINGAPORE.  DEPT. 
OF  GEOGRAPHY. 

Geomorphological  Basis  of  Beach  Resort  Sites: 

Some  Malaysian  Examples. 

W90- 11637  2J 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO). 

Presence  of  Bacterial  Virus  in  Groundwater  and 

Treated  Drinking  Water. 

W90-10755  5B 

Dynamics  of  Particulate  Trace  Metals  in  the 

Lakes    of    Kejimkujik    National    Park,  Nova 
Scotia,  Canada. 

W90- 10857  5B 

Comparison  of  Fracture  Aperture  Widths  Deter- 
mined    from     Hydraulic     Measurements     and 
Tracer  Experiments. 
W90- 11369  2F 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  LAKES 
RESEARCH  BRANCH. 

Vertical  Distribution  of  Uranium  Mill  Tailings 

Contaminants  in  Langley  Bay,  Lake  Athabasca 

Sediments. 

W90- 10839  5B 

Colloidal     Iron    Oxyhydroxy-Phosphate:    The 
Sizing  and  Morphology  of  an  Amorphous  Spe- 
cies in  Relation  to  Partitioning  Phenomena. 
W90- 10859  2K 

Modeling  the  Spatial  Distribution  of  Seven  Ha- 
locarbons  in  Lake  St.  Clair  in  June  1984  Using 
the  TOXFATE  Model. 
W90- 11663  5B 


NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  RESEARCH  AND 
APPLICATIONS  BRANCH. 

Analytical  Reference  Materials:  VIII.  Develop- 
ment and  Certification  of  a  New  Great  Lakes 
Sediment  Reference  Material  for  Eight  Trace 
Metals. 
W90-10870  5A 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  RIVERS 
RESEARCH  BRANCH. 

Fracture  and  Breakup  of  River  Ice  Cover. 
W90-10714  2C 

NATIONAL  WEATHER  SERVICE, 
MINNEAPOLIS,  MN.  NATIONAL  REMOTE 
SENSING  HYDROLOGY  PROGRAM. 

Airborne  Gamma  Radiation  Snow  Water  Equiv- 
alent and  Soil  Moisture  Measurements  and  Satel- 
lite Areal  Extent  of  Snow  Cover  Measurements: 
A  User's  Guide,  Version  3.0. 
W90-11070  2C 

NATIONAL  WETLANDS  INVENTORY, 
PORTLAND,  OR.  REGION  1. 

Status  and  Trends  of  Wetlands  in  the  California 

Central  Valley. 

W90-10916  2H 

NATIONAL  WETLANDS  INVENTORY, 
WASHINGTON,  DC. 

National  Wetlands  Inventory  -  The  First  Ten 

Years. 

W90-10913  7C 

National  Status  and  Trends  Study:  Estimating 

Wetland  Resources  in  the  1980's. 

W90-10915  7B 

NATURE  CONSERVANCY  COUNCIL, 
PETERBOROUGH  (ENGLAND). 

Illtyd  Pools,  Brecon:  Description  and  Conserva- 
tion. 
W90- 11954  2H 

NEBRASKA  UNIV.  AT  OMAHA.  DEPT.  OF 
CHEMISTRY. 

Sequential  Precipitation  Sampling  Apparatus. 
W90-10551  7B 

NEDERLANDS  INST.  VOOR  ONDERZOEK 
DER  ZEE,  TEXEL. 

Eutrophication  of  the  Dutch  Wadden  Sea:  Ex- 
ternal Nutrient  Loadings  of  the  Marsdiep  and 
Vliestroom  Basin. 
W90- 10692  5B 

Eutrophication  and  Mussel  Culture  in  the  West- 
ern Dutch  Wadden  Sea:  Impact  on  the  Benthic 
Ecosystem;  A  Hypothesis. 
W90-10693  5C 

Ecosystem  Model  of  the  Western  Wadden  Sea: 
A  Bridge  Between  Science  and  Management. 
W90- 10695  2L 

NEVADA  UNIV.,  RENO. 

Effect  of  Sunlight  on  Organic  Contaminants  at 

the  Atmosphere  Soil  Interface. 

W90- 10898  5B 

NEVADA  UNIV.  SYSTEM,  RENO. 
ATMOSPHERIC  SCIENCES  CENTER. 

Investigations  of  a  Winter  Mountain  Storm  in 
Utah.  Part  I:  Synoptic  Analyses,  Mesoscale  Kin- 
ematics, and  Water  Release  Rates. 
W90-11808  2B 
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NEW  HAMPSHIRE  UNIV.,  DURHAM.  INST. 
FOR  THE  STUDY  OF  EARTH,  OCEANS  AND 
SPACE. 

Nitrate  Concentrations  in  Snow  from  Remote 
Areas:  Implication  for  the  Global  NOx  Flux. 
W90- 10570  5B 

Co-precipitation    Technique    for    Determining 

Trace  Metal  Concentrations  in  Iron-rich  Saline 

Solutions. 

W90- 11771  7B 

NEW  HAMPSHIRE  WATER  SUPPLY  AND 
POLLUTION  CONTROL  COMMISSION, 
CONCORD. 

Urban  Lakes  Diagnostic/Feasibility  Study. 
W90- 11071  5G 

NEW  HANOVER  COUNTY,  WILMINGTON, 
NC. 

Potential  Development  of  Estuarine  Islands  in 

New  Hanover  County. 

W90- 10636  2L 

NEW  JERSEY  DEPT.  OF  ENVIRONMENTAL 
PROTECTION,  TRENTON.  DIV.  OF  WATER 
RESOURCES. 

Management      of     Depleted      Coastal      Zone 

Aquifers. 

W90-10638  4B 

NEW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 

Gas  Transfer  Limitations  in  Environmental  Re- 

spirometry. 

W90-11011  7B 

Counter-Current  Cascade  Air-Stripping  for  Re- 
moval of  Low  Volatile  Organic  Contaminants. 
W90- 11679  5F 

NEW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 
DEPT.  OF  BIOLOGY. 

Decomposition  Patterns  of  Surface  Leaf  Litter 

of  Six  Plant  Species  Along  a  Chihuahuan  Desert 

Watershed. 

W90- 11586  2H 

NEW  MEXICO  STATE  UNTV.,  LAS  CRUCES. 
DEPT.  OF  CIVIL  ENGINEERING. 

Evaluation  of  VOC  Emissions  from  Landfarm- 

ing  Operations. 

W90-11013  5E 

NEW  SOUTH  WALES  DEPT.  OF  HEALTH, 
LIDCOMBE  (AUSTRALIA).  DIV.  OF 
ANALYTICAL  LABS. 

Determination  of  Tributyltin  in  Oysters  by  Elec- 
trothermal Atomic  Absorption  Spectrometry. 
W90- 11748  5  A 

NEW  SOUTH  WALES  UNTV.,  KENSINGTON 
(AUSTRALIA).  CENTRE  FOR 
GROUNDWATER  MANAGEMENT  AND 
HYDROGEOLOGY. 

Interpretation  of  Pumping  Tests  in  Fractured 
Aquifers:  from  Theory  to  Routine  Field  Analy- 


W90- 11380 
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NEW  SOUTH  WALES  UNIV.,  KENSINGTON 
(AUSTRALIA).  CENTRE  FOR  MEMBRANE 
AND  SEPARATION  TECHNOLOGY. 

Factors  Affecting  Flux  in  Membrane  Distilla- 
tion. 
W90-10582  3A 

NEW  YORK  BOTANICAL  GARDEN,  BRONX, 
NY.  INST.  OF  ECOSYSTEM  STUDIES. 

Comparison   of  Phosphorus   Immobilization   in 

Sediments  of  Freshwater  and   Coastal   Marine 

Systems. 

W90-10572  5B 

Factors  Controlling  Sediment  Community  Res- 
piration in  Woodland  Stream  Ecosystems. 
W90- 10734  2H 


NEW  YORK  INST.  OF  TECH.,  OLD 
WESTBURY.  SCHOOL  OF  MANAGEMENT. 

Aquaculture  Model  for  Waste  Heat  Utilization 

Assessment. 

W90-11547  3F 

NEW  YORK  STATE  DEPT.  OF 
ENVIRONMENTAL  CONSERVATION, 
BUFFALO. 

Cleaning  of  Love  Canal  Area  Storm  and  Sani- 
tary Sewers. 
W90-11101  5G 

NEW  YORK  STATE  DEPT.  OF  HEALTH, 
ALBANY.  WADSWORTH  CENTER  FOR 
LABS.  AND  RESEARCH. 

Precipitation  of  78  PCB  Congeners  from  Aque- 
ous Solutions  by  Clay. 
W90- 11843  5B 

NICHOLS  COLL.,  DUDLEY,  MA.  DEPT.  OF 
ENVIRONMENTAL  SCIENCE. 

Mass  Balance  of  the  Taku  Glacier,  Alaska  from 

1946  to  1986. 

W90-11987  2C 

NIGERIA  UNIV.,  NSUKKA.  DEPT.  OF  SOIL 
SCIENCE. 

Carbon,  Nitrogen  and  Phosphorous  Concentra- 
tions in  Aggregates  of  Organic  Waste-Amended 
Soils. 
W90-11589  5E 

NIGERIAN  INST.  OF  SOCIAL  AND 
ECONOMIC  RESEARCH,  IBADAN. 

Assessment   of  the   Water-Supply   Situation   in 
ECOWAS  Countries  and  the  Policy  Implica- 
tions. 
W90-11928  6D 

NORDDEUTSCHE 
NATURSCHUTZAKADEMIE, 
SCHNEVERDINGEN  (GERMANY,  F.R.). 

Long-term  Population  Dynamics  of  Breeding 
Bird  Species  in  the  German  Wadden  Sea  Area. 
W90- 10686  5C 

NORMANDEAU  ASSOCIATES-SOUTHEAST, 
AIKEN,  SC. 

Wetland  Plant  Communities  on  the  Shoreline  of 

a  Newly  Constructed  Reservoir. 

W90- 10941  2H 

NORTH  CAROLINA  DEPT.  OF  NATURAL 
RESOURCES  AND  COMMUNITY 
DEVELOPMENT,  RALEIGH. 

Peat    Mining    Regulations   and    Coastal    Water 

Quality  Protection. 

W90- 10650  5G 

NORTH  CAROLINA  DEPT.  OF  NATURAL 
RESOURCES  AND  COMMUNITY 
DEVELOPMENT,  RALEIGH.  DIV.  OF 
ENVIRONMENTAL  MANAGEMENT. 

Fluoride  Toxicity  to  Saltwater  Organisms. 
W90- 10596  5C 

NORTH  CAROLINA  DEPT.  OF  NATURAL 
RESOURCES  AND  COMMUNITY 
DEVELOPMENT,  RALEIGH.  Drv.  OF  SOIL 
AND  WATER  CONSERVATION. 

National  Wetlands  Inventory  in  North  Carolina. 
W90- 10600  7C 

NORTH  CAROLINA  STATE  UNrV.  AT 
RALEIGH. 

Hedonic  Study  of  the  Effects  of  Erosion  Control 

and  Drainage  on  Farmland  Values. 

W90- 10703  6B 

NORTH  CAROLINA  STATE  UNTV.  AT 
RALEIGH.  DEPT.  OF  MARINE,  EARTH  AND 
ATMOSPHERIC  SCIENCES. 

Temporal  and  Vertical  Distribution  of  Acidity 
and  Ionic  Composition  in  Clouds:  Comparison 
Between  Modeling  Results  and  Observations. 
W90- 10801  5B 


NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  SOIL  SCIENCE. 

Movement  of  Water  and  Chemical  Pollutants 
from  Waste  Water  Disposal  Systems  Through 
the  Soil  and  Saprolite  of  Piedmont  Landscapes. 
W90- 11225  5E 

NORTH  CAROLINA  STATE  UNIV., 
RALEIGH. 

Organic     Chemical     Movement     Over     and 

Through  Soil. 

W90-10905  5B 

NORTH  CAROLINA  STATE  UNIV., 
RALEIGH.  DEPT.  OF  BIOLOGICAL  AND 
AGRICULTURAL  ENGINEERING. 

Wetland  Buffer  Areas  for  Treatment  of  Pumped 

Agricultural  Drainage  Water. 

W90- 10602  5G 

Hydrology  of  Two  Stormwater  Infiltration 
Ponds  on  the  North  Carolina  Barrier  Islands. 
W90- 10607  4  A 

Modeling  Seepage  from  Stormwater  Infiltration 

Ponds. 

W90- 10608  4  A 

NORTH  CAROLINA  STATE  UNIV., 
RALEIGH.  DEPT.  OF  CHEMICAL 
ENGINEERING. 

Membranes,    Membrane   Processes,    and   Their 
Applications:   Needs,  Unsolved   Problems,  and 
Challenges  of  the  1990's. 
W90- 10573  3  A 

NORTH  CAROLINA  STATE  UNIV., 
RALEIGH.  DEPT.  OF  CIVIL  ENGINEERING. 

Effect  of  Sanitary  Landfills  on  Surface  and 
Ground  Water  Quality:  A  Statistical  Analysis. 
W90- 10627  5B 

NORTH  CAROLINA  STATE  UNIV., 
RALEIGH.  DEPT.  OF  ECONOMICS. 

Economic  Incentives  to  Clear  and  Drain  Poco- 

sin  Wetlands. 

W90- 10644  6C 

NORTH  CAROLINA  STATE  UNTV., 
RALEIGH.  DEPT.  OF  WOOD  AND  PAPER 
SCIENCE. 

Characterization   and   Biological   Treatment   of 

Bleach  Plant  Effluent. 

W90- 11047  5D 

NORTH  CAROLINA  UNTV.,  CHAPEL  HILL. 
DEPT.  OF  ENVIRONMENTAL  SCIENCES 
AND  ENGINEERING. 

Sewage  Nutrient  Removal  by  North  Carolina 

Swamp  Systems. 

W90- 10604  5D 

Three-Dimensional  Flow  Model  for  Analysis  of 
Remediation  Efforts  at  a  Polluted  Coastal  Aqui- 
fer. 
W90- 10629  2F 

Graphs    for    Hydraulic    Design    of    Sanitary 

Sewers. 

W90-10768  5D 

Interferences  by  Monochloramine  and  Organic 
Chloramines  in  Free  Available  Chlorine  Meth- 
ods. 1 .  Amperometric  Titration. 
W90-11715  7B 

Interferences  by  Monochloramine  and  Organic 
Chloramines  in  Free  Available  Chlorine  Meth- 
ods. 2.  N,N-DiethyI-p-phenylenediamine. 
W90-11716  7B 
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NORTH  CAROLINA  UNIV.,  CHARLOTTE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Performance  of  Urban  Wet  Detention  Ponds. 
W90- 10609  5G 

NORTH  DAKOTA  UNTV.,  GRAND  FORKS. 
DEPT.  OF  CIVIL  ENGINEERING. 

Comparison  of  Coupled  Upflow  and  Coupled 

Downflow  Fluid  Bed  Reactors  Treating  Synfuel 

Wastewater. 

W90-11015  5D 

NORTH  TEXAS  STATE  UNTV.,  DENTON. 
INST.  OF  APPLIED  SCIENCES. 

Aqueous  Solubilities  and  Transformations  of  Te- 
trahalogenated  Benzenes  and  Effects  of  Aquatic 
Fulvic  Acids. 
W90-10880  5B 

NORTHEAST  MARYLAND  WASTE 
DISPOSAL  AUTHORITY,  BALTIMORE. 

Implementation     of    a     Privatized     Municipal 

Sewage  Sludge  Composting  Facility-Baltimore, 

Maryland. 

W90-11141  5E 

NORTHEASTERN  UNTV.,  BOSTON,  MA. 
DEPT.  OF  CIVIL  ENGINEERING. 

Role  of  Solid-Liquid  Separation  in  the  Removal 

of  Zinc  by  Chemical  Precipitation. 

W90- 11033  5D 

Treatment  of  Soft  Drink  Syrup  and  Bottling 
Wastewater  Using  Anaerobic  Upflow   Packed 
Bed  Reactors. 
W90- 11051  5D 

NORTHERN  ILLINOIS  UNIV.,  DE  KALB. 
DEPT.  OF  GEOLOGY. 

Reservoir  Induced  Seismicity  Near  Heron  and 
El  Vado  Reservoirs,  Northern  New  Mexico. 
W90-11426  6G 

NORTHWEST  FLORIDA  WATER 
MANAGEMENT  DISTRICT,  HAVANA. 

Wetlands  and  Storm  water  Management:  A  Case 
Study  of  Lake  Munson.   Part  II:   Impacts  on 
Sediment  and  Water  Quality. 
W90-10933  5G 

NORTHWEST  FLORIDA  WATER 
MANAGEMENT  DISTRICT,  HAVANA. 
WATER  RESOURCES  DIV. 

Principal  Vegetation  Communities  of  the  Choc- 
tawhatchee  River  Flood  Plain,  Northwest  Flori- 
da. 
W90-10921  2H 

Overview    of   the    Lake    Jackson    Restoration 
Project  with  Artificially  Created  Wetlands  for 
Treatment  of  Urban  Runoff. 
W90-10934  5G 

NOTRE  DAME  UNIV.,  IN.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Regulation  of  Pigment  Sedimentation  by  Photo- 
Oxidation  and  Herbivore  Grazing. 
W90-10724  2H 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
CHEMICAL  TECHNOLOGY  DIV. 

Degradation  of  Trichloroethylene  and  Trans- 
1,2-Dichloroethylene  by  a  Methanotrophic  Con- 
sortia in  a  Trickle-Type  Bioreactor. 
W90-11339  5D 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
ENVIRONMENTAL  SCIENCES  DrV. 

Carbon  Isotope  Mass  Transfer  As  Evidence  For 

Contaminant  Dilution. 

W90- 11343  5B 

Lagrangian-Eulerian    Method    with    Zoomable 
Hidden  Fine-Mesh  Approach  to  Solving  Advec- 
tion-Dispersion  Equations. 
W90- 11642  5B 


OAK  RIDGE  NATIONAL  LAB.,  TN.  HEALTH 
AND  SAFETY  RESEARCH  DIV. 

Improved  Luminescence  Technique  for  Screen- 
ing Aromatic   Contaminants  in  Environmental 
Samples. 
W90- 11341  5  A 

OAK  RIDGE  NATIONAL  LAB.,  TN.  OFFICE 
OF  RISK  ANALYSIS. 

Concentration  of  TCDD  in  Fish  and  the  Poten- 
tial for  Human  Exposure. 
W90-11878  5B 

OCCIDENTAL  CHEMICAL  CORP.,  GRAND 
ISLAND,  NY.  GRAND  ISLAND 
TECHNOLOGY  CENTER. 

Selecting    Activated    Carbon    for    Adsorption 

Treatment. 

W90- 11000  5D 

Adsorptive  Capacities  of  Activated  Carbon  for 
Organic  Constituents  of  Wastewaters. 
W90-11212  5D 

OFFICE  OF  PUBLIC  WORKS,  DUBLIN 
(niELAND). 

Mathematical  Modeling  of  Plunging  Reservoir 

Flows. 

W90-11465  8B 

Two-layer  Analysis  of  a  Plunging  Density  Cur- 
rent in  a  Diverging  Horizontal  Channel. 
W90-11467  8B 

OFFICE  OF  RADIATION  PROGRAMS, 
WASHINGTON,  DC. 

Ground- Water  Protection  Standards  for  Inactive 
Uranium   Tailings   Sites   (40   CFr    192).    Back- 
ground Information  for  Final  Rule. 
W90-11272  5G 

OFFICE  OF  THE  SUPERVISING  SCIENTIST 
FOR  THE  ALLIGATOR  RIVERS  REGION, 
SYDNEY  (AUSTRALIA). 

Use  of  Biological  Monitoring  in  the  Assessment 
of  Effects  of  Mining  Wastes  on  Aquatic  Ecosys- 
tems of  the  Alligator  Rivers  Region,  Tropical 
Northern  Australia. 
W90-11196  7  A 

OGDEN  MARTIN  SYSTEMS,  INC., 
FAIRFIELD,  NJ. 

Indianapolis  Resource  Recovery  Facility:  Solv- 
ing the  Sludge  and  Refuse  Disposal  Problem. 
W90-11143  5E 

OHIO  STATE  UNTV.,  COLUMBUS.  DEPT.  OF 
AGRONOMY. 

Soil  Erosion  by  Wind  and  Water:  Problems  and 

Prospects. 

W90- 11307  2J 


Erodibility  and  Erosivity. 
W90-11313 
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Monitoring  Soil  Erosion's  Impact  on  Crop  Pro- 
ductivity. 
W90-11315  4D 

OHIO  STATE  UNTV.,  COLUMBUS.  DEPT.  OF 
ENTOMOLOGY. 

Effects  of  pH  and  Temperature  on  the  Acute 
Toxicity  and  Uptake  of  Carbaryl  in  the  Midge, 
Chironomus  riparius. 
W90- 10741  5C 

OHIO  UNTV.,  ATHENS.  DEPT.  OF  CTVIL 
ENGINEERING. 

Effects  of  Drought  on  Streamflow  Characteris- 
tics. 
W90- 11490  2E 

OK  TEDI  MINING  LTD.,  PORT  MORESBY 
(PAPUA  NEW  GUINEA). 

Investigations  of  the  Impact  of  Effluent  from  the 
Ok  Tedi  Copper  Mine  on  the  Fisheries  Resource 
in  the  Fly  River,  Papua  New  Guinea. 
W90-11205  5C 


OKAYAMA  UNIV.  (JAPAN).  DEPT.  OF 
PUBLIC  HEALTH. 

Gas  Chromatographic  and  Capillary  Gas  Chro- 
matographic/Mass  Spectrometric  Determination 
of  Organic  Sulfur  Compounds  (OSCs)  in  Sedi- 
ment from  Ports:  Significance  of  These  Com- 
pounds as  an  Oil  Pollution  Index. 
W90- 10889  5A 

OKLAHOMA  UNIV.,  NORMAN. 

Dehalogenation    of    Pesticides    by    Anaerobic 

Microorganisms  in  Soils  and  Groundwater:  A 

Review. 

W90- 10899  5B 

OKLAHOMA  UNTV.,  NORMAN.  DEPT.  OF 
BOTANY  AND  MICROBIOLOGY. 

Anaerobic    Biodegradation    of   2,4,5-Trichloro- 
phenoxyacetic  Acid  in  Samples  from  a  Methano- 
genic  Aquifer:  Stimulation  by  Short-Chain  Or- 
ganic Acids  and  Alcohols. 
W90-11524  5B 

OKLAHOMA  UNTV.,  NORMAN.  DEPT.  OF 
GEOGRAPHY. 

Mean  Seasonal  and  Spatial  Variability  in  Gauge- 
Corrected,  Global  Precipitation. 
W90- 11443  2B 

OLD  DOMINION  UNTV.,  NORFOLK,  VA. 
DEPT.  OF  CHEMICAL  SCIENCES. 

Identification    of    Organic    N-Chloramines    In 

Vitro   in   Stomach   Fluid   from   the   Rat   after 

Chlorination. 

W90-11714  5A 

ONTARIO  HYDRO,  TORONTO.  RESEARCH 
DDV. 

Thermal  and  Physical  Properties  of  Candidate 
Buffer-Backfill   Materials   for   a   Nuclear   Fuel 
Waste  Disposal  Vault. 
W90-11146  5E 

ONTARIO  MINISTRY  OF  AGRICULTURE 
AND  FOOD,  GUELPH.  AGRICULTURAL 
LAB.  SERVICES  BRANCH. 

Organochlorine  Residues  in  Bird  Species  Col- 
lected Dead  in  Ontario  1972-1988. 
W90- 10891  5B 

ONTARIO  MINISTRY  OF  THE 
ENVIRONMENT,  DORCHESTER.  DORSET 
RESEARCH  CENTER. 

Deposition  and  Transport  of  Trace  Metals  in  an 

Acidified  Catchment  of  Central  Ontario. 

W90- 10848  5B 

Aqueous   Inputs   of  Mercury   to   Precambrian 

Shield  Lakes  in  Ontario. 

W90-11917  5B 

ONTARIO  MINISTRY  OF  THE 
ENVIRONMENT,  REXDALE.  AQUATIC 
BIOLOGY  SECTION. 

Attached  Filamentous  Algae  of  Northern  Lake 
Superior:  Field  Ecology  and  Biomonitoring  Po- 
tential during  1983. 
W90-11668  5C 

ONTARIO  MINISTRY  OF  THE 
ENVIRONMENT,  REXDALE.  WATER 
RESOURCES  BRANCH. 

Erythrocytic   Micronuclei   in   Wild   Fish   from 
Lakes  Superior  and  Ontario  That  Have  Pollu- 
tion-Associated Neoplasia. 
W90-11667  5C 

Interrelationships  Between  Mercury  Levels  in 
Yearling   Yellow    Perch,    Fish   Condition   and 
Water  Quality. 
W90- 11869  5B 
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ONTARIO  MINISTRY  OF  THE 
ENVIRONMENT,  TORONTO.  WATER 
RESOURCES  BRANCH. 

Heavy  Metals  in  Water  and  Suspended  Particu- 
lates from  an  Urban  Basin  Impacting  Lake  On- 
tario. 
W90- 10858  5B 

ONTARIO  VETERINARY  COLL.,  GUELPH. 
DEPT.  OF  PATHOLOGY. 

Pathogenesis  of  Skin  and  Liver  Neoplasms  in 
White  Suckers  form  Industrially  Polluted  Areas 
in  Lake  Ontario. 
W90-11961  5C 

ORANGE  FREE  STATE  UNIV., 
BLOEMFONTEIN  (SOUTH  AFRICA).  DEPT. 
OF  MICROBIOLOGY. 

Anaerobic  Treatment  of  Municipal  Landfill 
Leachate  Using  an  Anaerobic  Hybrid  Digester. 
W90-11178  5D 

OREGON  STATE  HEALTH  DIV.,  PORTLAND. 
DRINKING  WATER  PROGRAM. 

Slow    Sand    Filtration    in    Small    Systems    in 

Oregon. 

W90- 11501  5F 

OREGON  STATE  UNIV.,  CORVALLIS. 

Regional  Analysis  of  Wet  Deposition  for  Effects 

Research. 

W90- 11337  2B 

OREGON  STATE  UNIV.,  CORVALLIS.  COLL. 
OF  FORESTRY. 

Coarse  Woody  Debris  and  Channel  Morphology 
Interactions  for  Undisturbed  Streams  in  South- 
east Alaska,  U.S.A. 
W90-11435  2E 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  AGRICULTURAL  ENGINEERING. 

Applying  Partial  Irrigation  in  Pakistan. 
W90-11491  3F 

Deficit  Irrigation:  I.  Analytical  Framework. 
W90- 11496  3F 

Deficit  Irrigation:  II.  Observations  in  Columbia 

Basin. 

W90- 11497  3F 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  BOTANY  AND  PLANT  PATHOLOGY. 

Initial  Establishment  of  Riparian  Vegetation 
After  Disturbances  by  Debris  Flows  in  Oregon. 
W90- 11585  2J 

ORGANIZATION  OF  AMERICAN  STATES, 
ST.  GEORGE'S  (GRENADA).  INTEGRATED 
DEVELOPMENT  PROJECT. 

Management  Challenge  of  Grand  Anse  Beach 

Erosion,  Grenada,  West  Indies. 

W90- 11635  4D 

OSAKA  CITY  INST.  OF  PUBLIC  HEALTH 
AND  ENVIRONMENTAL  SCIENCES  (JAPAN). 

Effects  of  Stirring  on  Residual  Chlorine  During 

Chlorination  of  Seawater  Containing  Ammonia 

Nitrogen. 

W90-11683  5B 

OSAKA  CITY  INST.  OF  PUBLIC  HEALTH 
AND  ENVIRONMENTAL  SCIENCES  (JAPAN). 
DEPT.  OF  EPIDEMIOLOGY. 

Screening  of  Aquatic  Samples  for  Vibrio  cho- 
lerae  Serotype  Ol  by  a  Dot-Blot  Method  and  a 
Latex  Agglutination  Test. 
W90-11518  5A 

OSLO  UNIV.  (NORWAY).  DEPT.  OF 
LIMNOLOGY. 

Nutrients  (P,  N,  Si)  and  Growth  Conditions  for 
Diatoms  and  Oscillatoria  spp.  in  Lakes  of  South- 
Eastern  Norway. 
W90-11864  2H 
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OTTAWA  UNIV.  (ONTARIO).  OTTAWA- 
CARLETON  INST.  OF  BIOLOGY. 

Phosphorus     Deficiency     and     Its     Variation 

Among  Lakes. 

W90- 10730  2H 

OXFORD  UNIV.  (ENGLAND).  DEPT.  OF 
BIOCHEMISTRY. 

Use  of  Bioreactor  Kinetics  to  Quantify  the  Ef- 
fects of  Interfering  Agents  on  Bioreactor  Effi- 
ciency: 'Proof  of  Principle'  Using  Uranium-Ac- 
cumulating Citrobacter  sp.  in  a  Plug  Flow  Reac- 
tor. 
W90- 10678  5D 

PADUA  UNIV.  (ITALY).  INST.  OF 
OCCUPATIONAL  MEDICINE. 

Toxicological  Aspects  of  Pesticides  in  Natural 

Waters. 

W90-U413  5C 

PAQUES  LAVALIN,  WILLOWDALE, 
ONTARIO,  CANADA  M2J  5A6. 

Start-Up  and   Performance  Testing  of  a  Full 

Scale  UASB  Anaerobic  Wastewater  Treatment 

Facility. 

W90-10987  5D 

PARSONS  MUNICIPAL  SERVICES,  INC., 
PASADENA,  CA. 

Post  Tax  Reform  Approaches  to  Wastewater 

Privatization. 

W90-11142  5D 

PATHFINDER  FUND,  BOSTON,  MA. 

Lagrangian  Model  for  Water  Quality  Modelling 
(Un  Modele  Lagrangien  de  Qualite.  Application 
a  l'Arc  a  l'Aval  Aix-en-Provence). 
W90- 11724  7C 

PATRAS  UNIV.  (GREECE).  DEPT.  OF 
CHEMISTRY. 

Anaerobic     Treatment     of     Currant-Finishing 
Wastewater:  UASB  versus  Fluidized-Bed  Reac- 
tor. 
W90-11176  5D 

Note  on  Anaerobic  Treatment  of  Currant-Fin- 
ishing Wastewater  in  Downflow  Anaerobic  Fil- 
ters and  the  Effect  of  Media  Design  on  Their 
Performance. 
W90- 11594  5D 

PATUXENT  WILDLIFE  RESEARCH  CENTER, 
LAUREL,  MD. 

Effects  of  Arsenate  on  Growth  and  Physiology 

in  Mallard  Ducklings. 

W90- 11853  5C 

PCI  MEMBRANE  SYSTEMS  LTD., 
WHITCHURCH  (ENGLAND). 

RO  for  Improved  Products  in  the  Food  and 
Chemical  Industries  and  Water  Treatment. 
W90-10575  3A 

PCI  OZONE  CORP.,  WEST  CALDWELL,  NJ. 

Sludge  Treatment  by  Oxyozosynthesis. 
W90-11103  5D 

Oxidation   Mechanism  of  the  Oxyozosynthesis 

Process. 

W90-11104  5D 

PEI  ASSOCIATES,  INC.,  CINCINNATI,  OH. 

Sludge  Incineration  and  Hazardous  Air  Pollut- 
ants. 
W90-11123  5D 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  AGRICULTURAL 
ENGINEERING. 

Land  Application  of  Water  Plant  Sludges. 
W90- 11022  5E 


PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  SCHOOL  OF  FOREST  RESOURCES. 

Comparison    of    Soil    Water    Chemistry    and 

Sample  Size  Requirements  for  Pan  vs  Tension 

Lysimeters. 

W90- 11874  2G 

PENNSYLVANIA  UNIV.,  PHILADELPHIA. 

Assessment  of  Waste  Heat  Utilization  Technol- 
ogies: Overview. 
W90-11545  6B 

PHILIPPINE  COUNCIL  FOR  AGRICULTURE 
AND  RESOURCES  RESEARCH  AND 
DEVELOPMENT,  LOS  BANOS. 

Farming   Systems   and   Soil   Management:   the 
Philippines/Australian  Development  Assistance 
Program  Experience. 
W90- 11401  4  A 

PHILIPPINES  UNIV.  AT  LOS  BANOS.  COLL. 
OF  FORESTRY. 

Soil,  Climate,  and  Soil  Erosion  Control:  State  of 

Knowledge. 

W90-11402  4D 

PHILIPPINES  UNIV.  AT  LOS  BANOS.  COLL. 
OF  HUMAN  ECOLOGY. 

Assessment  of  National  Soil  Erosion  Control 
Management  Programs  in  the  Philippines. 
W90- 11393  4D 

PHHJPPINES  UNIV.  AT  LOS  BANOS. 
FARMING  SYSTEMS  AND  SOIL  RESOURCES 
INST. 

Farming   Systems   Approach   to   Soil   Erosion 

Control  and  Management. 

W90- 11400  4D 

Review  of  Public  Health  Problems  Associated 
with  the  Integration  of  Animal  Husbandry  and 
Aquaculture,  with  Emphasis  on  Southeast  Asia. 
W90- 11588  5C 

PHILIPPINES  UNIV.,  DHJMAN,  QUEZON 
CITY.  COLL.  OF  ENGINEERING. 

Assessment   of  Some   Soil   Erosion   Prediction 
Models  for  Application  to  the  Philippines. 
W90- 11397  2J 

PHYSICAL  RESEARCH  LAB.,  AHMEDABAD 
(INDIA). 

Chemistry  of  Uranium,  Thorium,  and  Radium 
Isotopes     in     the     Ganga-Brahmaputra     River 
System:  Weathering  Processes  and  Fluxes  in  the 
Bay  of  Bengal. 
W90- 10742  2K 

PITTSBURGH  UNIV.,  PA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Hybrid  Expanded-Bed  GAC  Reactor  for  Treat- 
ing Inhibitory  Wastewaters. 
W90- 10760  5D 

PITTSBURGH  UNIV.,  PA.  DEPT.  OF 
RADIATION  HEALTH. 

Evaluation  of  Trace  Metal  Deposition  History 
and  Potential  Element  Mobility  in  Selected  Core 
Samples  from  Peat  and  Wetland  Ecosystems. 
W90-10835  5B 

PLYMOUTH  MARINE  LAB.  (ENGLAND). 

Measurement      of     Physiological      Energetics 
(Scope  for  Growth)  and  Chemical  Contaminants 
in  Mussels  (Area  zebra)  Transplanted  Along  a 
Contamination  Gradient  in  Bermuda. 
W90- 11553  5C 

Analysis    of    Macrobenthic    and    Meiobenthic 
Community  Structure  in  Relation  to  Pollution 
and  Disturbance  in  Hamilton  Harbour,  Bermu- 
da. 
W90- 11554  5C 
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Comparisons  of  Dominance  Curves. 
W90-11555 
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Water  Quality  Bioassays  in  Two  Bermudan  Har- 
bours Using  the  Ciliate  Euplotes  vannus,  in  Re- 
lation to  Tributyltin  Distribution. 
W90-11556  5A 

POITIERS  UNIV.  (FRANCE).  LAB.  DE 
CHIMTE  DE  L'EAU  ET  DES  NUISANCES. 

Iron  (III)  Coagulation  of  Humic  Substances  Ex- 
tracted from  Surface  Waters:  Effect  of  pH  and 
Humic  Substances  Concentration  (Coagulation 
par  Fe(III)  de  Substances  Humiques  Extraites 
d'Eaux  de  Surface:  Effet  du  pH  et  de  la  Concen- 
tration en  Substances  Humiques). 
W90-11677  5F 

POLISH  ACADEMY  OF  SCIENCES, 
KRAKOW.  ZAKLAD  BIOLOGII  WOD. 

Sessile  Algal  Communities  in  a  Mountain  Stream 
in  Conditions  of  Light  Gradation  During  Its 
Flow  Through  a  Cave  (West  Tatra,  Poland). 
W90-11514  2H 

Ecological  Characteristics  of  Communities  of 
Sessile  Algae  in  the  Biala  and  Czarna  Wiselka 
Streams,  Headwaters  of  the  River  Vistula  (Sile- 
sian  Beskid,  Southern  Poland). 
W90-11515  2H 

PORT  HARCOURT  UNIV.  (NIGERIA).  DEPT. 
OF  ZOOLOGY. 

Preliminary  Observations  on  the  Nature,  Taxo- 
nomic  Composition,  Distribution,  Behavior  and 
Nutrient  Requirements  of  the  'Unusual'  Algal 
'Jellies'  of  Oguta  Lake  in  Southeastern  Nigeria. 
W90-11701  2H 

PORTLAND  STATE  UNTV.,  OR.  DEPT.  OF 
CTVIL  ENGINEERING. 

Influence  of  Climate  Variability  on  Streamflow 
Variability:  Implications  in  Streamflow  Predic- 
tions and  Forecasting. 
W90-11235  2E 

PORTO  UNTV.  (PORTUGAL).  INST.  DE 
ZOOLOGY. 

Seasonal  Fluctuation  in  the  Zooplankton  Com- 
munity of  Azibo  Reservoir  (Portugal). 
W90-11858  2H 

PRINCETON  UNTV.,  NJ.  WATER 
RESOURCES  PROGRAM. 

Similarity  and  Scale  in  Catchment  Storm  Re- 


sponse. 
W90- 11448 
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PROCTER  AND  GAMBLE  CO.,  CINCINNATI, 
OH.  ENVIRONMENTAL  SAFETY  DEPT. 

Interacting  Effects  of  pH  Acclimation,  pH,  and 
Heavy  Metals  on  Acute  and  Chronic  Toxicity  to 
Ceriodaphnia  dubia  (Cladocera). 
W90- 11597  5C 

Laboratory-Scale  Model  for  Evaluating  Effluent 
Toxicity  in  Activated  Sludge  Wastewater  Treat- 
ment Plants. 
W90-11995  5D 

PSC  ENGINEERS  AND  CONSULTANTS,  INC., 
LANCASTER,  PA. 

Volatile  Organic  Carbon  Emission-Control  Sys- 
tems. 
W90- 11972  5D 

PTI  ENVIRONMENTAL  SERVICES, 
BELLEVUE,  WA. 

Apparent  Effects  Threshold  Approach. 
W90-11268  5  A 

PUBLIC  HEALTH  LAB.  SERVICE,  BATH 
(ENGLAND). 

Survival    of    Legionella    pneumophila    Within 
Cysts  of  Acanthamoeba  polyphaga  Following 
Chlorine  Exposure. 
W90- 11941  5B 


QUEBEC  UNIV.,  MONTREAL.  DEPT.  DE 
CHEMIE. 

Toxicity  of  Cadmium,  Copper,  and  Mercury  to 

Isolated  Trout  Hepatocytes. 

W90- 10721  5C 

QUEEN'S  UNIV.,  BELFAST  (NORTHERN 
IRELAND).  DEPT.  OF  CHEMICAL 
ENGINEERING. 

Three-Resistance  Transport  Model  for  Dye  Ad- 
sorption onto  Bagasse  Pith. 
W90- 10764  5D 

QUEEN'S  UNIV.,  KINGSTON  (ONTARIO). 
DEPT.  OF  CHEMISTRY. 

Studies  on  Redistribution  During  the  Analytical 

Fractionation  of  Metals  in  Sediments. 

W90- 10845  5  A 

Distribution  and  Classification  of  Metal  Species 

in  Soil  Leachates. 

W90-10846  5A 

QUEEN'S  UNIV.,  KINGSTON  (ONTARIO). 
DEPT.  OF  PHYSICS. 

Elemental  Analysis  of  Lake  Sediment  from  Sud- 
bury,   Canada,    Using    Particle-Induced    X-ray 
Emission. 
W90-10843  5B 

QUEENSLAND  DEPT.  OF  PRIMARY 
INDUSTRIES,  TOOWOOMBA  (AUSTRALIA). 
SOIL  CONSERVATION  RESEARCH 
BRANCH. 

Methods  for  Measuring  Soil  Erosion:  Some  Re- 
sults from  Subtropical  and  Tropical  Queensland. 
W90- 11399  2J 

QUEENSLAND  UNIV.,  BRISBANE 
(AUSTRALIA).  DEPT.  OF  CHEMICAL 
ENGINEERING. 

Automatic  Control  of  Effluent  Quality  from  a 

High-Rate  Anaerobic  Treatment  System. 

W90- 11675  5D 

RADIAN  CORP.,  RESEARCH  TRIANGLE 
PARK,  NC. 

Characterization  of  Long-Term  Toxic  Emissions 
from    Municipal    Sludge    Incineration-Project 
Plan  and  Status. 
W90-11124  5  A 

RAVISHANKAR  UNIV.,  RAIPUR  (INDIA). 
DEPT.  OF  CHEMISTRY. 

Extraction-Spectrophotometric      Determination 
of    Arsenic    in    Environmental    Samples    with 
Iodide  and  Amidines. 
W90-11627  5  A 

READING  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Caribbean   Tropical    Storm   Activity   over   the 

Past  Four  Centuries. 

W90- 10781  2B 

REDWOOD  SEWER  DISTRICT,  GRANTS 
PASS,  OR. 

Sludge  Takes  the  Lead  in  Community  Recy- 
cling. 
W90- 11767  5E 

REGINA  UNIV.  (SASKATCHEWAN). 
FACULTY  OF  ENGINEERING. 

Anaerobic       Filter      Treatment      of      Dairy 

Wastewater  at  Low  Temperatures. 

W90- 10986  5D 

RHODE  ISLAND  UNIV.,  NARRAGANSETT. 
CENTER  FOR  ATMOSPHERIC  CHEMISTRY 
STUDIES. 

Determination  of  Trace  Elements,  Including  Re- 
gional Tracers,  in  Rhode  Island  Precipitation. 
W90-11787  5A 


RHODE  ISLAND  UNIV.,  NARRAGANSETT. 
GRADUATE  SCHOOL  OF  OCEANOGRAPHY. 

Biogeochemistry   of  Butyltins   in   an   Enclosed 

Marine  Ecosystem. 

W90-11719  5B 

RIJKSINSTITUUT  VOOR  DE 
VOLKSGEZONDHEID  EN  MILIEUHYGIENE, 
BILTHOVEN  (NETHERLANDS). 

Fixation  of  Dissolved  Silicate  and  Sedimentation 
of  Biogenic  Silicate  in  the  Lower  River  Rhine 
During  Diatom  Blooms. 
W90- 10567  5C 


Organics  in  Groundwater. 
W90- 11408 
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Dihaloacetonitriles  in  Dutch  Drinking  Waters. 
W90- 12006  5F 

RIJKSINSTITUUT  VOOR  NATUURBEHEER, 
ARNHEM  (NETHERLANDS). 

Perspectives  in  Using  Shorebird  Counts  for  As- 
sessing Long-term  Changes  in  Wader  Numbers 
in  the  Wadden  Sea. 
W90-10687  2L 

RIJKSINSTITUUT  VOOR  NATUURBEHEER, 
LEERSUM  (NETHERLANDS). 

Anthropogenic  Influences  and  Management  of 

Estuaries. 

W90- 11903  4C 

RIJKSINSTITUUT  VOOR 
VISSERIJONDERZOEK,  IJMUIDEN 
(NETHERLANDS). 

Tetrachlorobenzyltoluenes     in    Eel     from     the 

Netherlands. 

W90-11837  5B 

RIJKSSTATION  VOOR  POPULIERENTEELT, 
GERAARDSBERGEN  (BELGIUM). 

Water  Supply  from  the  Groundwater  Table  and 
the  Growth  of  Poplar:  A  Case  Study. 
W90-10526  21 

RIJKSWATERSTAAT,  HAREN 
(NETHERLANDS).  TIDAL  WATERS  DIV. 

Mutual   Relationship   Between   the   Monitoring 

and  Modelling  of  Estuarine  Ecosystem. 

W90- 10694  5  A 

RIJKSWATERSTAAT,  THE  HAGUE 
(NETHERLANDS).  DIV.  OF  TIDAL  WATERS. 

Monitoring  the  Progress  of  Attempts  to  Reduce 
Nutrient    Load    and    Inputs   of   Certain    Com- 
pounds in  the  North  Sea  by  50%. 
W90- 11823  5B 

RJN  ENVIRONMENTAL  ASSOCIATES,  INC., 
WHEATON,  IL. 

Upgrading  of  Solids  Handling  Equipment  Re- 
duces Treatment  Costs. 
W90-11114  5D 

RMT,  INC.,  GREENVILLE,  SC. 

Simulation  Studies  of  the  Transient  Response  of 
Activated  Sludge  Systems  to  Biodegradable  In- 
hibitory Shock  Loads. 
W90-10985  5D 

ROBERT  S.  KERR  ENVIRONMENTAL 
RESEARCH  LAB.,  ADA,  OK. 

Transport  Processes  Involving  Organic  Chemi- 
cals. 
W90- 10907  5B 

Biodegradation   and   Sorption  of  Organic   Sol- 
vents  and   Hydrocarbon   Fuel   Constituents   in 
Subsurface  Environments. 
W90- 11079  5B 
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Dissolved  Oxygen  and  Methane  in  Water  by  a 
GC  Headspace  Equilibration  Technique. 
W90-11610  5A 

ROCHESTER  UNIV.,  NY.  ENVIRONMENTAL 
HEALTH  SCIENCES  CENTER. 

Human  Health  Risks  From  Methylmercury  in 

Fish. 

W90-11926  5C 

ROCKY  MOUNTAIN  CONSULTANTS,  INC., 
ENGLEWOOD,  CO. 

Removing  and  Disposing  of  Radium  from  Well 

Water. 

W90-11504  5F 

ROGERS,  GOLDEN  AND  HALPERN,  INC., 
PHILADELPHIA,  PA. 

Buffer  Delineation  Method  for  Coastal  Wetlands 

in  New  Jersey. 

W90- 10642  6F 

ROORKEE  UNIV.  (INDIA).  DEPT.  OF 
CHEMISTRY. 

Simultaneous  Extraction  Scheme:  A  Method  to 
Characterise  Metal  Forms  in  Sewage  Sludge. 
W90-11216  7B 

ROORKEE  UNTV.  (INDIA).  DEPT.  OF  CTVIL 
ENGINEERING. 

Reorganization  of  Water-Distribution  System. 
W90- 10770  6A 

Modelling  in  Zone  Settling  for  Different  Types 

of  Suspended  Materials. 

W90-11990  5D 

ROORKEE  UND7.  (INDIA).  WATER 
RESOURCES  DEVELOPMENT  TRAINING 
CENTER. 

Optimum  Location  of  Drains  in  Concrete  Dams. 
W90- 10788  8B 

ROSENSTIEL  SCHOOL  OF  MARINE  AND 
ATMOSPHERIC  SCIENCE,  MIAMI,  FL. 

Can  Multiple  Tidal  Inlets  be  Stable. 

W90-11935  2J 

ROSTOCK  UNIV.  (GERMAN  D.R.).  DEPT.  OF 
BIOLOGY. 

Live  Algae  in  Deep  Sediment  Layers. 

W90- 11698  2L 

Characteristics   of  Phytoplankton   in   Brackish 

Waters  of  Different  Trophic  Levels. 

W90- 11885  2L 

Secondary  Production  of  Calanoids  (Copepoda, 

Crustacea)  in  Brackish  Waters. 

W90- 11887  2L 

Carbon  Flux  Dynamics  in  a  Shallow  Eutrophic 

Estuary. 

W90- 11893  2L 

NH4  Rhythm   of  Cyanobacteria   in   Eutrophic 
Shallow  Waters  and  in  Laboratory  Cultures. 
W90- 11895  2H 

Influence  of  Pollution  Factors  on  the  Denitrifi- 
cation  Process  in  Shallow  Coastal  Waters-Ex- 
periments in  Microbiology  and  Nutrient  Bal- 
ance, (Der  Einfluss  von  Schadstoffen  auf  den 
Denitrifikationsprozess  in  flachen  Kustengewas- 
sern-Untersuchungen  zur  Mikrobiologie  und 
Stoffbilanz). 
W90-11902  5C 

Ecosystem  Management  in  Estuaries:  Costs  and 

Benefits. 

W90-11904  5G 

Recent  Changes  in  the  Phytal  Zone  of  Greifs- 

wald  Bay. 

W90-11905  2L 


ROSWELL  PARK  MEMORIAL  INST., 
BUFFALO,  NY. 

32P-Postlabeling  Detection  of  DNA  Adducts  in 
Fish   From   Chemically   Contaminated    Water- 


ways. 
W90- 11960 
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ROZICH  AND  GAUDY,  INC.,  NEWARK,  DE. 

Applications   of  Modified   Extended   Aeration 
Systems  for  Minimizing  Sludge  Production. 
W90-11105  5D 

RURAL  WATER  COMMISSION  OF 
VICTORIA,  ARMADALE  (AUSTRALIA). 
WATER  QUALITY  ASSESSMENT  SECTION. 

Importance  of  Site  Selection  in  Monitoring  the 
Macroinvertebrate   Communities   of  the   Yarra 
River,  Victoria. 
W90- 11204  7  A 

RUSSNOW,  KANE  AND  ANDREWS,  INC., 

RALEIGH,  NC. 

Hydrogeologic  Case  Study  of  Septic  Tank  Ef- 
fluent  Discharge,   Figure  Eight  Island,  North 
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2H 

W90- 11524 

5B 

W90- 11525 

2H 

W90- 11526 

2F 

W90- 11527 

5B 

W90- 11528 

2H 

A-3 

W90-11529 

W90- 11529 

2H 

W90- 11530 

2H 

W90-11531 

2H 

W90-11532 

2H 

W90-11533 

2H 

W90- 11534 

2H 

W90- 11535 

2E 

W90- 11536 

2H 

W90- 11537 

5B 

W90-11538 

5C 

W90- 11539 
won-u  wi 

5C 

W90-11541  8C 

W90-11542  8  A 

W90- 11543  8  A 

W90- 11544  8  A 

W90-11545  6B 

W90-11546  5G 

W90-11547  3F 

W90- 11548  5B 

W90-11549  5B 

W90-11550  5A 

W90-11551  5A 

W90- 11552  5C 

W90- 11553  5C 

W90- 11554  5C 

W90- 11555  5C 

W90- 11556  5  A 

W90- 11557  2G 

W90- 11558  2G 

W90-11559  2G 

W90- 11560  2G 

W90-11561  2G 

W90-11562  2G 

W90-11563  2G 

W90- 11564  2G 

W90- 11565  5B 

W90- 11566  5B 

W90- 11567  2K 

W90- 11568  5E 

W90- 11569  2G 

W90- 11570  2G 

W90-11571  3F 

W90- 11572  5C 

W90-11573  5B 

W90- 11574  5B 

W90- 11575  5B 

W90- 11576  5  A 

W90- 11577  5B 

W90- 11578  5B 

W90- 11579  5  A 

W90- 11580  5C 

W90- 11581  5B 

W90- 11582  5D 

W90- 11583  21 

W90- 11584  2H 

W90- 11585  2J 

W90- 11586  2H 

W90- 11587  5D 

W90- 11588  5C 

W90- 11589  5E 

W90-11590  5D 

W90-11591  5D 

W90- 11592  5D 

W90-11593  5D 

W90- 11594  5D 

W90-11595  5E 

W90-11596  5D 

W90-11597  5C 

W90-11598  5B 

W90-11599  3F 

W90-11600  3F 

W90-11601  2L 

W90- 11602  5C 

W90-11603  2F 

W90-11604  8  A 

W90- 11605  8A 

W90- 11606  8C 

W90-11607  5  A 

W90- 11608  5B 

W90- 11609  5D 

W90-11610  5A 

W90-11611  5A 

W90-11612  5A 


W90-11613  5E 

W90-11614  5A 

W90-11615  5A 

W90-11616  5B 

W90-11617  5A 

W90-11618  7A 

W90-11619  5B 

W90- 11620  7B 

W90-11621  5B 

W90- 11622  5B 

W90- 11623  5B 

W90- 11624  5  A 

W90- 11625  5  A 

W90- 11626  5  A 

W90-11627  5  A 

W90- 11628  2H 

W90-11629  2H 

W90- 11630  5B 

W90-11631  5B 

W90- 11632  2L 

W90- 11633  2L 

W90- 11634  5D 

W90- 11635  4D 

W90-11636  2L 

W90-11637  2J 

W90-11638  5A 

W90- 11639  6G 

W90- 11640  6B 

W90-11641  5C 

W90- 11642  5B 

W90- 11643  2F 

W90- 11644  5B 

W90- 11645  5B 

W90- 11646  2J 

W90-11647  5B 

W90-11648  2F 

W90-1 1649  2G 

W90- 11650  2G 

W90- 11651  5E 

W90- 11652  5E 

W90-11653  2F 

W90- 11654  2G 

W90- 11655  5B 

W90-11656  5B 

W90- 11657  2E 

W90-11658  5B 

W90- 11659  5B 

W90-11660  2E 

W90- 11661  2H 

W90- 11662  5C 

W90- 11663  5B 

W90- 11664  2H 

W90-11665  5B 

W90- 11666  2H 

W90-11667  5C 

W90-11668  5C 

W90- 11669  5  A 

W90- 11670  5F 

W90- 11671  2H 

W90- 11672  5D 

W90- 11673  5D 

W90- 11674  5D 

W90-11675  5D 

W90- 11676  5B 

W90- 11677  5F 

W90- 11678  5D 

W90- 11679  5F 

W90-11680  5C 

W90- 11681  5C 

W90- 11682  5C 

W90- 11683  5B 

W90- 11684  5F 

W90- 11685  5C 

W90- 11686  5D 

W90- 11687  5E 

W90- 11688  5D 

W90- 11689  5E 

W90- 11690  5D 

W90- 11691  5E 

W90-11692  5E 

W90- 11693  5E 

W90-11694  5E 

W90- 11695  5E 

W90-11696  5B 


ACCESSION  NUMBER  INDEX 


W90- 11697  7C 

W90-11698  2L 

W90- 11699  2H 

W90-11700  2H 

W90-11701  2H 

W90- 11702  5D 

W90- 11703  5C 

W90- 11704  2H 

W90- 11705  5C 

W90-11706  5B 

W90- 11707  5  A 

W90- 11708  5  A 

W90- 11709  7B 

W90-11710  5A 

W90-11711  7C 

W90-11712  5A 

W90-11713  7B 

W90-11714  5A 

W90-11715  7B 

W90-11716  7B 

W90-11717  5D 

W90-11718  5B 

W90-11719  5B 

W90- 11720  5B 

W90-11721  5B 

W90- 11722  5B 

W90- 11723  5B 

W90- 11724  7C 

W90- 11725  5B 

W90-11726  5B 

W90- 11727  5B 

W90- 11728  5B 

W90- 11729  5B 

W90-11730  7C 

W90-11731  5B 

W90- 11732  5C 

W90-11733  2L 

W90-11734  5C 

W90-11735  2L 

W90-11736  5B 

W90-11737  5B 

W90- 11738  5G 

W90- 11739  5G 

W90- 11740  5F 

W90-11741  5B 

W90- 11742  5D 

W90- 11743  7C 

W90- 11744  5  A 

W90- 11745  5E 

W90- 11746  5  A 

W90- 11747  5  A 

W90- 11748  5  A 

W90- 11749  5  A 

W90- 11750  5  A 

W90-11751  5  A 

W90- 11752  5  A 

W90-11753  5A 

W90- 11754  2E 

W90-11755  8C 

W90-11756  5C 

W90-11757  5B 

W90-11758  5B 

W90-11759  5B 

W90- 11760  5C 

W90- 11761  5C 

W90- 11762  5C 

W90- 11763  5C 

W90- 11764  5B 

W90- 11765  5E 

W90- 11766  5B 

W90-11767  5E 

W90- 11768  4B 

W90- 11769  5D 

W90- 11770  5D 

W90- 11771  7B 

W90- 11772  2K 

W90- 11773  5D 

W90- 11774  5G 

W90- 11775  5D 

W90- 11776  5D 

W90- 11777  2H 

W90- 11778  6G 

W90- 11779  2L 

W90- 11780  2L 


W90-11781  2H 

W90-11782  5C 

W90-11783  2B 

W90-11784  5B 

W90-11785  5B 

W90- 11786  5B 

W90-11787  5A 

W90- 11788  7B 

W90-11789  2H 

W90- 11790  8  A 

W90- 11791  8B 

W90- 11792  8  A 

W90- 11793  8G 

W90- 11794  8D 

W90- 11795  8  A 

W90- 11796  8C 

W90- 11797  8  A 

W90- 11798  8  A 

W90- 11799  8B 

W90- 11800  8C 

W90-11801  8B 

W90- 11802  8B 

W90- 11803  8  A 

W90-11804  6B 

W90-11805  5G 

W90-11806  6G 

W90-11807  2D 

W90-11808  2B 

W90- 11809  2B 

W90-11810  2B 

W90-11811  7C 

W90-11812  6A 

W90-11813  5G 

W90- 11814  5D 

W90-11815  5F 

W90-11816  5F 

W90-11817  5F 

W90-11818  5G 

W90-11819  4C 

W90-11820  3D 

W90- 11821  21 

W90- 11822  2L 

W90- 11823  5B 

W90- 11824  2L 

W90- 11825  5F 

W90- 11826  5C 

W90- 11827  5G 

W90- 11828  5G 

W90-11829  5G 

W90- 11830  8  A 

W90- 11831  5G 

W90-11832  5G 

W90- 11833  5D 

W90- 11834  5  A 

W90- 11835  5A 

W90- 11836  5B 

W90- 11837  5B 

W90- 11838  5C 

W90- 11839  5C 

W90-11840  5B 

W90-11841  5C 

W90- 11842  5B 

W90-11843  5B 

W90- 11844  5C 

W90-11845  5B 

W90-11846  5B 

W90- 11847  5D 

W90- 11848  5B 

W90-11849  5C 

W90- 11850  5C 

W90- 11851  5  A 

W90-11852  5C 

W90- 11853  5C 

W90- 11854  7C 

W90- 11855  2F 

W90- 11856  5C 

W90- 11857  5E 

W90- 11858  2H 

W90- 11859  2H 

W90- 11860  2H 

W90- 11861  2H 

W90-11862  2H 

W90- 11863  2H 


A-4 


ACCESSION  NUMBER  INDEX 


W90-11864 

2H 

W90- 11865 

2H 

W90- 11866 

5C 

W90- 11867 

5C 

W90- 11868 

5A 

W90- 11869 

5B 

W90- 11870 

5B 

W90- 11871 

5B 

W90-11872 

5A 

W90- 11873 

5D 

W90- 11874 

2G 

W90- 11875 

5D 

W90- 11876 

5B 

W90- 11877 

2K 

W90- 11878 

5B 

W90-11879 

2L 

W90- 11880 

2L 

W90- 11881 

5B 

W90-11882 

5B 

W90-11883 

2L 

W90- 11884 

5C 

W90-11885 

2L 

W90- 11886 

2H 

W90- 11887 

2L 

W90-11888 

2L 

W90-11889 

2L 

W90- 11890 

2H 

W90- 11891 

2L 

W90- 11892 

2L 

W90- 11893 

2L 

W90-11894 

2L 

W90- 11895 

2H 

W90-11896 

5A 

W90-11897 

2L 

W90- 11898 

2H 

W90-11899 

2L 

W90- 11900 

2L 

W90- 11901 

2L 

W90- 11902 

5C 

W90- 11903 

4C 

W90- 11904 

5G 

W90- 11905 

2L 

W90-11906 

5G 

W90- 11907 

5D 

W90- 11908 

2L 

W90- 11909 

2L 

W90-11910 

5B 

W90-11911 

5B 

W90-11912 

5B 

W90-11913 

7B 

W90-11914 

5B 

W90-11915 

5B 

W90-11916 

5B 

W90-11917 

5B 

W90-11918 

5B 

W90-11919 

5B 

W90- 11920 

5C 

W90- 11921 

5B 

W90- 11922 

5B 

W90- 11923 

5B 

W90-11924 

5B 

W90- 11925 

5B 

W90- 11926 

5C 

W90- 11927 

5F 

W90- 11928 

6D 

W90- 11929 

5F 

W90- 11930 

5F 

W90- 11931 

5F 

W90-11932 

5C 

W90-11933 

2L 

W90- 11934 

2L 

W90-11935 

2J 

W90-11936 

2L 

W90-11937 

7C 

W90- 11938 

2E 

W90- 11939 

2H 

W90- 11940 

5G 

W90- 11941 

5B 

W90- 11942 

5D 

W90- 11943 

5D 

W90- 11944 

5D 

W90- 11945 

5A 

W90- 11946 

5D 

W90-11947 

5F 

W90-11948 

5G 

W90- 11949 

8C 

W90- 11950 

8C 

W90-11951 

8C 

W90- 11952 

8C 

W90-11953 

2C 

W90- 11954 

2H 

W90-11955 

2H 

W90- 11956 

5C 

W90- 11957 

5C 

W90- 11958 

5C 

W90- 11959 

5C 

W90- 11960 

5C 

W90- 11961 

5C 

W90- 11962 

5C 

W90-11963 

5A 

W90- 11964 

5C 

W90- 11965 

2G 

W90- 11966 

2K 

W90- 11967 

2B 

W90- 11968 

2B 

W90- 11969 

5B 

W90- 11970 

5G 

W90- 11971 

5E 

W90- 12006 

W90- 11972 

5D 

W90- 11973 

5D 

W90- 11974 

2B 

W90- 11975 

2B 

W90- 11976 

2E 

W90- 11977 

2B 

W90- 11978 

2J 

W90- 11979 

8B 

W90- 11980 

8C 

W90- 11981 

4A 

W90- 11982 

2F 

W90- 11983 

5B 

W90- 11984 

2C 

W90-11985 

2B 

W90-11986 

2L 

W90-11987 

2C 

W90- 11988 

2C 

W90- 11989 

5B 

W90- 11990 

5D 

W90- 11991 

2K 

W90- 11992 

5D 

W90-11993 

5F 

W90- 11994 

5A 

W90-11995 

5D 

W90- 11996 

5D 

W90- 11997 

5B 

W90-11998 

5D 

W90- 11999 

5B 

W90- 12000 

5C 

W90- 12001 

5A 

W90- 12002 

5D 

W90- 12003 

5F 

W90- 12004 

5F 

W90- 12005 

5C 

W90- 12006 

5F 

U.S.    G. P. 0:1990-281-553:20, 005 
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Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


ENGINEERING  WORKS 


MANPOWER,  GRANTS.  AND 
FACILITIES 

SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


1990  Price  Schedules  for  the  United  States,  Canada,  and  Mexico 

These  prices  are  for  customers  in  the  United  States,  Canada,  and  Mexico; 
other  customers,  write  for  price  list  PR-360-4. 


Microfiche  &  Paper  Copy  Reports      Computer  Products 


—     Q 
•<      > 


Standard  Prices 

A01 $8.00 

A02 11.00 

A03 15.00 

A04-A05 17.00 

A06-A09 23.00 

A10-A13 31.00 

A14-A17 39.00 

A18-A21 45.00 

A22-A25 53  00 

A99 ' 


"N"  Codes 

N01 

N02 

N03 


$60.00 
...59.00 
...20.00 


Exception  Prices  Diskettes 

E01 $10.00  D01 

E02 12.00  D02 

E03 14.00  D03 

E04 16.50  D04 

E05 18.50  D05 

E06 21.50  D06 

E07 24.00  D07 

EOS 27.00  D08 

E09 29.50  D09 

E10 32.50  D10 

E11 35.00  D11 

E12 38.50  D12 

E13 41.00  D13 

E14 45.00  D14. 

E15 48.50  D15 

E16 53.00  D16 

E17 57.50  D17 

E18 62.00  D18. 

E19 69.00  019 

E20 80.00  D99 

E99 • 


'  Contact  NTIS  lor  price 

Prices  effective  January  1,  1990 


..$50 
...80 
.130 
..180 
.230 
.280 
.330 
.380 
.430 
.480 
530 
.580 
.630 
.680 
.730 
.780 
.830 
.880 
.930 


O 
Brj 

K 


Magnetic  Tapes 


T01  . 
T02. 
T03. 
T04. 
T05. 
T06. 
T07. 
T08. 
T09. 
T10. 
Til . 
T12. 
T13. 
T14. 
T15. 
T16. 
T17. 
T18. 
T19. 
T99. 


O 

O 
O 


a-*t\ja 

ttOOH 

>cc     < 
wt-«co 

IOHH 
50  h< 

cn> 

T)330 
WKHrj 

m 

M 
fc"< 
t-« 
H 


M 

CO     oo 
CM-t      HO  f 


O0r*l 
O 


55 
H 

mo 
o 


...$165 

220 

340 

450 

560 

670 

780 

890 

.1,000 
.1,110 
.1,220 
.1,330 
.1,440 
.1,550 
.1,660 
.1,770 
.1,880 
.1,990 
.2.100 


Tl 

C 

1/1 

< 

7 

m 
I/) 

C 

(/I 

INDEXES 

SUBJECT  INDEX 
AUTHOR  INDEX 


o 

U» 


ORGANIZATIONAL  INDEX 
ACCESSSION  NUMBER  INDEX 
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UNIVERSITY  OF  ILLINOIS-URBANA 


3  0112  084233003 


H 

HI 

H 

OR 

H 


